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BCIIJIECI( y-IISJIyqEHIIfl CBEPXBbICOT(Ofr AHEPIIIII
OT PEHTIEHOBCHOIO UCTOIIHIII(A Cyg X-B

E. M. B.rra4unrupcaufi, A. A. Creuauxu, B. II. Oonlrn

C 5.IX ro 1.XI t972 r. rpoBoAltrrrrcb EaBeMEbre ?-acrpoEoM[qecnue na6rrogerr4a perr-
roHoBcl{oro Ir pa[rlorcroqurara Cyg X-3 ra perucrparope qepeERoBcREx Bc[Errrren mrlpoxux
atrrloc(pepurrx rllsueft HAO AH CCCP. Auanua troryqeuEoro MareprraJra troraaaJr, rrro
8-9,IX D EatrpaBJrearau Cyg X-3 ra6trogaJrcff BcrrJrecr,l,-r{BryqeErfi. Beflrsr4ua a{Qenra
cocraBJlfieT rlsTt! cTaEAaprEErx oTr(JroEesufr. A6coilroTEaff BeJrrrqEa rroToKa AJrE KBaEToB c
aneprrreri }- l0rz ee coorasrxer (2,0 t 0,4) .70-L0 naanrn, cn-z , cei'L, floraaareJrb rrErerpaJrr-
rroro aneprorrqeortoro crrenTpa re ueuee 3,2.

A HIGH-ENERGY GAMMA-RAY BURST FROM X-RAY SOURCE CYG X-3, bY
B. M. Vl,adimirsley,A. A. Stepanian,V. P. Fomin -Theground-based gamma-ray obser'-
vations of the X-ray source Cyg X-3 by Cerenlcov detectors of extensive air shower of ths
Crimean Astrophysioal Observatory were made from 5 of September till 1 of Novemb er L972.
As the analysis of the data shows a gamma-ray burst in Cyg X-3 direction was observed on
eptember 8-9. A counting rate excess was on 5 o level. The flux value was (2.0 * 0.4) . t0-1o

quanta.cm-z.sec-l for the energy )- !0r, ev. An integral energy spectrum index is no less
than 3.2.

Pcrrrrerlosctlfi. u paAI{oI,rcrorrur.r( Cyg X-3 upurren BHr{Marrr{e rrrlortrx llc-
cJrel(oBareJrefi B ceHrE6pe lg72 r., HorAa y Hero Ha6ilroAafltrcb rrrraHrcHue
r_l crr Jr e crru caHTr4N{eTpoB oro p aAl,ror,rS JrrleHrrfl ,

Itax penrrerroBcntrft r{croqr{r{n Cyg X-3 r,raBecrer{ c 1,967 r. r{ flBJr.flerc.E,
Br{Arrrro, oqeHb Heo6brrrr.rbrM o6rexrolr, Ero peurreHoBcr{trft crIeKTp troKa Ee
rroAAaeTcE trcroJrKoBarrr4ro [t]. BoanrorHHo, qro aror o65eHT - ABoftrraE cu-
,cTer[a, trocnoJrbr{y B efo rrSJr][reHr{rlr B o6racTu 2-6 nae [pI{cyTcTByeT tryJIL-
,cr{pyroqarr cocraBJrflroqafl, r.rar{eufroula,sc.E c rreprloAor\r 4,8 uac 12]. O6sexr
Cyg X-3 oro?r{AecrBJren rreAaBrro c paArror4croqrrrnoM 13, 41, tro-BtrAuMorly,
oalIr,IN[ ],IOIqrIbIM II3 CB'ISarrHbrx C peHTter.IoBCItI{rItr o6r,entauu, ecJIII IIe cqtrTaT},
ocrarltoB cBepxIroBLIx. Pa4uoucroqlrr4It or(aBaJrc.s trepeMerlr{brM. Corracuo
r{a6rroAeuuflr\4, rrpoBeAeHHr,rNr B Mae.-r{roJre Lg72 r. [5], B ca]rrrlMerpoBoNr Aua-
uaSolle troTolt trocToflIrHo trer.r.flercfl, rrprrqelr I,rSMeHelrr{fl troToHa Hoc.fIT xapaH-
'rell HparKoBpeMeHr{r,rx BctrbrrrreH. B [6] upunoAflrcrr AarrHr,re o BosMoErHoM
troTorre T-nBaHToB c Srreprr.refi -108 oa oT aToro r{cTorr}rr4na, xoT.s cyqecTBo-
Barrue rroroxa otrpeAeJrerro c rranoft crarr,rcTl{qecHofi 4ocronepuocrbro.

Coi'racno [7-9], y Cyg X-3 n ceur.a6pe 1972 r. o6uapymeuo rprr pesxtrx
yBeJllrqeurrfl troroKa carrrr{rlerpoBoro paAr4or{BJrfreHrrE 6o.lrsmoft aMrrJrr4ryAbr.
I{a.ra.ua Bcrrllrrel{ Ha6rroAailuct 2, 1"9 v 22.IX. Beruqr.rna rroror{a paAr{or{BJry-
qeulr,fl B r{ancr{MyMe trpeBrrrrrana cnoxofinrrfi ypoueuo rra rpr{ [op.rrAna.

I3 peay"ur,tare aHaJMBa Aaurrbrx Ha6ilroAer.ruft t10l B Jrr{rrr{tr 27 cn yAaJrocb
ortreurrrrr paccro.Eurre Ao ucroqurana. Ono or(asaJrocr, B trpeAeJrax B-71, rcnc.
V4alocr ranlr{e o6uapyrrurb eror o6r,enr u uuc}parpacuor\r Ar{atraBor{e. Pa-
I\r{oBcuJrecHr4 }re collpoBo}nAaJrr4cb BoBpacTaErleN,r peHTteHoBcKoro r,rBIyareHtrE.



,flerarrurrfi aHa,Irrra paArroacrporroMr[qecr(r{x AaHHbrx trosBoJrrrJr upufiru
fi BanJrroqeHuro [7], uro na6.nro4aBrrruecfl paAr{oBcrrJrecHu o6ycroBJreubr reHe-
paqueft 6om,moro Trr,rcra peJr.flrrrBtrcrcr(nx EJrer(rpouoB. Iloqpo6uoft MoAeJru
aroro rrcroqHrrHa, oAr{aHo, He 6ruo upeAro}Herro, u ero np[poAa ocraercfl troKa
se.scnoft.

l. Marepuan ua6.rrcneuufi lr ero o6pa6orma

Perynnpnrre na6nro4euun Cyg X-3 ua perr{crparope qepeunoBcr(rrx Bctrr,r-
mex KAOAH CCCP 6nrlr na.rarn 5.IX, nocJre rroJrweHr{fl coo6qenrR o6 o6-
Eapylr{eHrrtr uepaoft Bctrbrrrrnu B paAr,roAr{atraaorre. Vcrauosxa uo4po6uo ouu-
car{a B [111. ItaH o6r,ruuo, ua6nrogeuufl npoBoArrJrrrcb MeroAoM cnaHr4poBarrtrE:

Aerer(ropr,r HatrpaBJrflJrr{cs B orrpeAeJreHur,re rorrxr.{ ne6ecnoft c$eprr r4 lrcroqur4x
6;naro4apn cyrorrr{oMy Bparqeul{ro Sennnu fipoxoArrfl qepe3 r.rx [prreMHBre r(o-
Hycbr. Itax lr B trpeAbrAyq,nx na6nro4oHuflx, rrprrerrHr,re r(oHyclr 6rrrn paaue-
celrbr tro trp.flMoMy Bocxo?r{Aer{urc ua 2o,5, ran qro o6reHr cHaqaJra ua6nro4ancx
ua uepnori cenqr{r{, a qepea 12 nuru, - rra Bropofi. O6qan AJrtrreJrruocrb cna-
Hr{poBanrrfi cocraBJrflJra 48 ruun. Cpe4un.a cropocrb crrera qepeHr(oBcrux
Bcrrbrmen rrpr4 trpoxox{AeHr{r{ o6rexta qepeB [oJre Bpeuurr AerenropoB cpaBr{r(-
BaJlacr, co cxopocTbro ccera, I(orAa o6bexT 6rr.lr sHe troJrfl Bpeur{fl, T. e. c Souolr,
o6ycnon,renrbrr{ Hoc}rrrqecrrrMr{ Jr)Ear\ru. Ecnrl ero paaruque oxaabrBaerc.s
cTaTucrr,rqecr(u AocToBepHbrM, To oHo pacclraTpuBaeTcfl r(aH yr(aSarrr{e Ha Ha-
Jrr:,fie troroxa ?-HBaHToB cBepxBbrcorofi aueprur.r or Ha6rroAaer\{oro o6tenra.

flonyuenuufi lrarepraar oxBarlrBaer reproA c 5.IX lo 1.XI 7972 r., HorAa
na6;no,4euun 6wnu trpenpaqeHbr fiB-Ba trJroxrrx MereoycJroBnft rl uusnoro tro-
Jlolr{eur{ff zcroxrrruxa rraA roprrgourou. O4uoBpeMeHrro c perrrcrpaqraeft cxopo-
cTE CqeTa qepeHHoBcnrrx BctrbrrrreH rrpoBoAr.rJrrrcb r(oHTporrbHbre 3atrr4cu, uo-
BBoJr.Eroqtre cyAtrTb o xone6auraflx trpoapaquocTu a:ruocdrepr,r, notraAarrutr B rroJre
BpeHrrE MereopoB u Haruquu BapHr{q. ,[,ra eroro rrcnoJrbayrorcfi Barrr{crr Ha-
trp.Elr(eHr{.8 Ha ucrorrHulte cBera cr.rcreMbr cra6urueaqr{rr a}roAHoro rona tforo-
yuuoxrurereft.

Pa6ora cr{creMbl cra6raruaaqr4r{ aHoA}roro rona HeoAHoKparHo otrucbrBa-
Jracb pauee (clr., narpuinep, [t1J). Heo6xo4uuoc:rr, cra6ra;nr{Baqr{r{ ar{oArroro
rona OOV cBflBaua, c ognofi cropour,r, c BaBr4crrMocrsro a{{exrrrBrroro paAr,Io-
TexHrrqecHoro tropora per][cTpallrrrr oT cpeAHero srraqeHr{fl aHoArIoro Tor(4,
c gpyroft - c pa6orofi crcrenrrr, o6ecuequsarorqefi rocro.flHcrBo xoaS{uqlreura
y currenfr fl. { o ro yrrruo xr vr e rrfl..

flocxonr,Hy B trpouecce cKaur{poBarrrrfl Epr(ocTb BBeBAT{oro rroJr.fl rrocroflEuo
Merrflerc.E, uaxo4aquficff rrepeA {oroxa:ro4or\{ AotroJrHrrrennur,rfi r{croqrrrrn cBe-
Ta, BRJrroqenubrft s cucreuy o6paruo fr cuflam, MeHfler cBoro .Epr(ocrr, raxnu o6pa-
BoM, qTo cyuuaprufr rroron cBera Ha tforoHato4 ocraerc.E nocTo.EHr{brM. B uro-
re Barrtrcb Haup.f,)fieEEfl Ha r{cToqHr{He cBeTa oTpamaeT r4SMerrerrufl .spHocTrr
EoqHoro ue6a u BBeBAHoro troJrfl Ha rryrr[ cftaHr{poBaHrrff.

B cryvae yxyAmeur,rrr MereoycJroBufi ua Hetrpepr'rBrrr,rx Baurrcfix Harrpfi?r{e-
nuft na I{croqurrl(e cBera troflBJrflIorcE xapaxTepHbre Bapl{aqu[. Vraaanur,re
Batrr{ca cpaBHIlBaJIucr c ItoHTpoJIbHbrMr{, HorAa troroAHbre ycJroBrr.fl 6r,rnu gase-

AOMO XOpO[rrMtr.
lla 26 cnarrr{poBaHufi Cyg X-3 qJrg 4anrnefimero aHaJrr,rBa 6rrno oro6pauo

17, upone4euHBrx B Teqeurre 1t uosefi,,[,annr,re ar{aJrr4aa lrpeAcraBJrerrbr B

ra6,rnqe. Bo nropofi rpa$e trprrBoAr,rrcfl paaHr.rqa Me)fiAy trr{rerrctrBHocrbro B

EatrpaBJreutru ua Cyg X-3 u trHreHcrrBrrocrbro cocegutrx yqacrnon ne6a. flpr-
BeAeEEbre omu6nu - cpe4uer(BaAparuqtrbre ornJroueuufl or cpegueft cnopocru
cqera. IrIx paenuuue tro BeJrrrqr4He or Hoqlr R Eoqtr cBEBaHo c reM, qro B EeI(o-
Topr,re roqr, HorAa rroBBoJr,EJrrr yclro:rrtfr, rrpoBoArrJrocb Ao rpex cHauzponauufi.
flpure4erubre cpeAEeRBaApartrqur,re omu6nu ne orJrrrqarorc.fl or crarzcruqecxux:
orEomeuze cpeAuer(BaAparuuuoft omu6xu fi cpeArrecrartrcrurlecnofi u cpegnelr
ltrs. 17 cKaEoB paBuo 7,02 u0,97 g.nn neproft r aropofi cexquft coorBercrBeuEo.
Enuaocrr artrx orEomesuft m eAr{Etrqe oauaqaer, qro orr{Jroueuufl auaqesufi
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lle6tlroH rrHTeHcuBHoo,rr{ B }Ia[paB-
JreHtru Cyg X-3 (%)

Srraqesue I fizrpaMerpa EfiE
ug0r,rro'rHor:i r{IITeIlcLrBrIocrr{

,[ara,
1972 r.

5,IX
6. IX
7. IX
8.IX
9. IX

1,2.tX
4.X
5.X
7.X
8.X

1.Xr

IrepBarr cefiqrrf( BTOpafl CefiI lrrI
Br0paFr
cer(rII,Iq

+0,9+4,0
-2,0+6,2
+1.,2t3,5

+rt,0+4,5
+17,1t3,8
-0,2+3,9
-6,5+3,9
+0,4*5,8
-1,0+5,0
+2,5+5,8
+8,3+6,r

-8,7+6,2
+6,4+e,0
+1,1+6,0
)-6,4i5,7
-7 ,01 5,2

+2,1-L6,7
f 5,B;[5,2r

+12,0+8,0

-0 ,5*9 ,2

-6,3+9,3
+7,0+8,6

0,2
0,3
0,3
2,5
5,3
0,0
t,B
0,1
0,1
0 ,ll
l,:)

1,4
0,7
0,2
7,L
1,3
0,3
l,{
7,5
0,0
0,7
O,B

trHTeI'IcI4BHocrI{ or cpeAHeft o6ycronnenlr B ocHoBHoM qr{cro crarr,rcrr{rrecHr,rN,rr,r

StyxtyaquflMfi. Dro o6croflrerbcrBo otrpaBAbrBaer racrroJrbaoBarrr{e rprr aHa-
Jrrrse 3ar(oHa flyaccoua.

I4s ra6nraqrr BrrAHo, rrro B u g.IX s HarpaBJreHr4u Ha Cyg X-3 ua nepBoft
ceKrllrtr ycralroBr(rr Ha6rroAaercE r436blrosHafl rrrrrer{cuBrrocrb. r{ro6rr orleEr{Tb,
B Har(ofi Mepe ETII orHJIoHerrr{E Hoc.flr cilysafiHbrfi xapaHrep, 6rrnu uogc.rrrraHbr
srraqenu.E rrapaMerpa I no rprareprlo CrbIoAeHrall2l. Ouu uprane4errrir B ra6Jrrr-
r{e AJra cyMMaprrbrx 3a r{oql, HptrBbrx Ar.fl o6eux ceKrlr{fi.

lle ra6lraq, [ptrBe4errHr,rx B [12], uoxuo B[rAerr,, sro BepoflTuocrr, cJry-
rrafiHoro ornJroHeHtrE or cpe4uero AJr.fl B.IX cocraBJrfler oxoJro lfi , a gtn
9-ro - Becr,Ma MaJryro Berr{rrr.{Hy: 3,1,0-?. Vuurrroa.a, qro grr{ rrBMepeHr{E Bbr-
troJrrreHbl rroAp,EA, B AaJrr,HefirtreM AarrHbre Ba B tr 9.IX nroxno, oqeBr4Ar{o,
paccMarpEBaTb coBNrecruo. cynrnrapHafl fiprrBag BpeMeEE6rO xOAa r4HreHCtrB-
rrocrr{ trBo6paffieua r{a prcyHxe (trsrb cxaHr4poBaHufr B u 9.IX). 34ecr nre
EaHecetrbr nperraeuu6ft xog cny,rafiIlbrx coBnaAeFIfift u ytror[r{HaBrrra,Ec.E Ballucb,
x ap aKrepEB yroqaE trr3MelleH\I e .fl pr(o CrI4 HoqHoro He6 a B o6JIacrII cKa]rr{poB a}rrrf .

tr{urepnau BpeMeHtr rrpoxo}r{Aerrur Cyg X-3 uepea rpueMrrbrft Korryc EaHeceE
BEPTTKAJIbEbIMI{ IIITPI{XOBI,IMI trITIrF.TIfl.MrTI. CPE4UEE 3A B I4 9.IX NPENNTIIEHITE
trIrreHcuBEocTu HaA Souorrt cocraBJrfler (aa rrrueroM Jrolr{rrbrx coena4enrnft)
20 7- 4%, r. e. tr.srb cralrAaprrrbrx ornJloneEr{ft. Beporrruocrb cJr)rqaftHoro
orr(JrorleHr4g or cpeArrero B aroM cryqae cocraBJrfler 3.10-?. v.re'r roro o6crofl-
TeJIr,crBa, qro cr)fqaftEoe ornJlol{errEe MorJro rrMerr, Mecro B rro6yro I4B Hoqeft E
na ruo6oft trB AByx cenquft, Aaer AJr.fl paccMarpr4Baenrofi Bepo.trrnocrr{ Brraqe-
Htre, paBrroe 6. 10-6.

Hecxonrxo HeoEtI{AaHIro orcyrcrBr{e a$$eHra ua nropofi cenr{r4r4 ycrarroBKr/r.
3ro genaer Heo6xoAI,IMr,rM AotroJrur{Terrbrrr,rfi arraJrrrs BoaMo}r{Hr,rx trpuqr4u no-
flBJler{r{fl uS6r,rToqEoro uoTor(a. BoSnto}fiuo, B qacT}rocTr{, qro Bo BpeM.fI }ra-
6nro4enufi flpoucxoAr{Jro MaJroe trBMerlenr,re trpospaqHocrr{ arMoc6epr,r, rresa-
MeTHOe trO yIIOMflHyTEIM BaI]UC.EM ]Iafipfl]I{eHl/tfl IIa I4CTOqIII4(e CBeTa.

OqenHy BoBMoE{Iroro BlrlrflHrrfl raauenenraft [poapasuocrr{ Mo}r{}ro cAeJrarE,,
troJrbBy,rrcb Aar{HbrMtr o npenreuu6M xoAe cxopocrr4 carera Bropofi cemqulr ycra-
HoBr(u. Itax yxre roBopr{Jrocb, r{ccJreAyeMr,rfi o6renr ilpoxoAr,rr qepeB [pr4erfHr,re
Horrycbr cexqufi IIocJreAoBareJlr,Ho. O4uaxo trocJreAHr{e paBr{ecerrbr Ha orrrocr4-
TeJrbHo MaJIOe yrJroBoe paccToflrrlle r( r{3Mer{eHr{e cHopocrl{ carera? cB.fl3ar{Hoe
c r{SMeEeIrueM trpospaqEocT[? AOJr]nHO rrpOIrCXOAr{rr, oAHoBpeMeHrro.

Tlcxo4n Ea aroro, 6rrra uo4currraHa Baprraqr.rn r4HreHor{Brrocrrr Ha sropoft
cenrltrrr B ror rrrrrepBaJr BpeMerrr4, norAa Cyg X-3 npoxoAr.rJr rrepes rpreMubrfr
Houyc uepnofi, Onaaarocr, rrro c Toqrrocrr,ro Ao crarr{cTraqecnoft ouna6nra

flepBafr ceHrIu,f
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Bpeneuu6u xoA rrurercrrBuocru trpll cfiaErrpoBarrrrrtrcroqur4naCyg X-3 8 n 9.IX tg72 r,
Cyuua flrrrtr oxaur{posaEl,rfi
IIo Bepruxarbrofi ocrr orroxteuo qracflo rrMrryJrbcoB Ba AByxMrrrryrHbrft uuTepBar, no ropraaonralnnofi -np.EMoe BocxornAeHue (e),
a-AarrHbleuepnoficexq,uu;6-[aHnbreuropoftcenqlrn;s-Jro]HrrbrecoBrraAeHr.ra;a-traMe]reur{egp-
fiocrll rroqnoro ne6a sEour rpael(roprr]r cxarlrrpoBaulr.a (orMeseHo rrpoxo]fiAerr[e sBeBAbr v Cyg). oe - cpeg-
HeHBaAparlrqEoe orKJroHeHLre; o16 - crari{crl{secHag ouu6Ha

(4o/o) t cpeAHeM aa B tr 9.IX ueteoBapuaqrrtr B AaHHbrx orcyrcrBoBailE. Eburtr
TaKlr(e AeTaJrbHo upoarraJrtrStrpoBaEbI AaEEbre HoETpoJIBEbIx Bauuceft, xapar(Te-
pr{Byroq[x pa6ory ycrarroBxu. Baxnoftxapaxrepr.rcrtrnoft pa6orr,ratruaparypbr
flBJrEerc.fi, B qacrHocTu, npeueuu6ft xoA cRopocTII cqeTa cilyqafiHbrx coBtraAe-
Evtfi.. flponepna troxaaaJra, rlro B MoMeIrr trpoxolr(Aeutrfl Cyg X-3 uepea uolre
Sperrrrfl Aerer(ropoB uepooft ceHqtru HaKr,rx-Jrtr6o ornJroHerruft or cpe4neft cxo-
pocrrr cqera cJr)Eafinrrx cosuaAenafr He Ea6rroAaJrocb, a cpe,qEer(BaAparunHafl
omr{6Ha B trpeAeJrax roqEocrtr uauepeuuft coBuaAaer co cpeAEecrartrcrErrecHoft
{uynryaqueft. B Dror E(e urrrepBaJr BpeMeEu ue ua6mogaerc.E naxtrx-llr6o
allolraJlr4fr B Barrtrcflx Eaupfl}fieEtrfl Ha l(croqrrr{He cBera, KoTopbre yHasbrBaJrE
6rr na Eaplrmeurre cra6urbuocrr pa6oru amraparypbr.

Taxzu o6paaou, rruxanuMrr MereopoJrorruecxrlMtr trJrtr atrtraparyprr'brMtr
a{{eHrauu o6b.Ecuurb Boapacrautre r{Hreucr{Buocrtr ua ueprofi cerqtrtr Ee
yAaerc.E? Ir oHo, Iro Bceft BEAr{MocTtr, flBrrflercfr peaJrbrlblMyBeJIErreHr[eM troroHa
'lr-HBaHroB B r{atrpaBJreuuu Cyg X-3.

2. O6cymrenre fioryqeHrrhrx peByJrbraroB

' Ecrr.t a{{exr na uepnoft cexrlrru crrr{rarr peaJrbEbrM, ro ocraerc.fl trpeAtro-
Jrolr{trTb, Irro orcyrcrare a{{exra Ea BTopofi ceHquu cB.rrBarro c ee 6oree Bbr-
coRr,rM sHeprerfisecHr,rM tropoloM pertrcrpawfi fr orHoctrreJrbHo r(pyTLIM ctreRr-
por{ AotroJrrrureJrBr-roro rraJr)Ererrufl. 3ua,s ornortreuue rroporoBbrx aneprufr
cenquft AJrE perr{crpr.rpyeMblx 1r-HBaHroB, Morrruo Haftrtr Mr{Hr{MaJIbr{oe BHaqe-
Hr{e tror(aaareJrfl rruTerpaJrbuoro c[enrpa r{BJrJrureutr.s. B uepuo4 lralrepeuzft
oruorrreurretroporoBrrx auepruft cocTaBJr.EJro 1,8. Tor4a, ecJrr{ B KaqecrBe Bepx-
llero trpeAera ua6r,rroqrroro rroror(a ua nropoft cer(quu trpuHflTr, BeJrtrquuy tro-
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TOHa' COOTBeTCTB}IOIyIO OAIIOMy CTaIIAapTHOMy oTI{JIoHQHI,IIO, IIIIEI{MaJI6HOS
srraqeEr{e troKa3areJr.tr oHasbrBaercf paBHbrr{ 3?2.

cornacuo cAeJrarrHofi pagee or{eHne noporoBafl orreprra.fl AJrfl trepBoft ce*-
qrrrr ycrarroBnr{ cocraBJrfrer A[rtt ,y-HBarrroB 

-t012 ea. A6corrorHa.E BeruqIIIIa
IoTgnl 'y-nBaHroB B xarrpaBJrerruu Ha cys x-3 oHasr,rBaercrr IIop,rrAr{a
2'70-t0 H1aH,ruL'ctt*z,ceriL.I4s 'ra6nuqrrnraguo,-u.ro lz.rx lgz2 t..l{orroJrr{r(r0JrL-
Horo rlorofia yll{e He ua6.nrogaerca. Orcrc4a cJleAyer, qro AilurerbrlocrL Bctrrrrrrrr{rI
y-rr3Jr) reHr{.s IIe trpeBbrruara 4 cyron. TaH nan u 5 lr 7.IX ue6r,rroqHoro ro-
Tona He na6rroganocb, cJleAyer BaltJrroqr{Tr,, arro BcrIJIecH B ,)r-uB[]rqe]II{I4 IIe
coBrraAaer rro BpeMeHr{ co BctrJrecHon{ B paAr4or4sJryrreHr4r,r.

Eclr uplrnRTr, paccro.Ellze 4o o6nenra pannrrrr l0 nnc, To ero cBerr{rrocTr)
I(Jrfl Y-KBaHroB c EHeprnefr. ) 1012 ae cocraBrrr 3.1036 apalcerc..,{,,n.a cpannenr,rR
yHallieM, qro Era Beilr{s[Ha ]Ia nop,flAon tr(errrrrre cBerllt{ocrt{ n o6rac.rn r{,rrr}(oto
perrrrer{a (2-6 neo).

Ilonyuennr,re pegyJIr,TarrrAeJIaror BecbMa ll{eJrareJrr,Hbrn{r.r r,ocro.rrrrr.rbie trar-
pyJrbHbre ua6.nro4eulr.rr aroro o6 reHr a B y-Ar{arras o He,

Anropu oqeHE| rrprrsHareJr.urr A. B. cerepuouy u FI. B. crcrueuxo Ba rrerrg-
MeHHyro rroAAeplr{Ky B npoBeAerlr4r4 Dnclepr4MeHra, a rar{}r{e I{. B. Eeurox ea
noMorqb n o6pa6orne AarrHLrx.
Arperr, 1973 r.
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AHAAEMfifl. HAY}T CCCP

-I{ B B E C T I{ fl H P bI M C }T O T A C T P O O IT 3 I{ q E C IT O It O B C E P B A T O P U I[
Torrr LI, 1974 r.

HOIUTIECTBEHIIIIIE OIIPEAEJIE.HITfl fl PHOCTI{ OIOt(ttyJIOB
E JIIdHL'{flX II" n K I(A}t I(PI{TEPI'{1tr

IIPU IPOTHOSAX PASBI4TUfI AHTI{BHOII OEJIACTI4

H. H. Cr:enansu

floriaaaro, sro no Ha6flrcAeurrflM frronxynon B Jrr.rrrr4fix Ho nogopoga Ir K uosrgosas-
Eoro l{aJrL,qr.rst s BOo,/o cJIyIIaeB Mo}I{Ho c Beporlrrocrrto Z 85% cyAl{rr, o scfiblmeSsOfi aR-

TtrBgocrrr {noxxyna 3a BpeMfl ero flpoxo}r{Aerrrrfi rro AI{c(y. I4 rorr,no 4n.a {rornyuon c Ee-

noropt,rr[ coorrrorrrenr{e}r,rp(ocrr{ n Ho lr K (na6nrogaiotrI}rMcx ! 200/o Bcex {nornyuon) ua-
Jltrqrre rrJrrr oTcyTcTBrre BclrirrieR 3a BpeMrr Irpoxolr{AeE,Ifi rlo Arrolty paBrroBepoErEo.

QUANTITATIVE NIEASUREMENTS OF THE HA AND K BRIGHTNESS OF THE
PLAGES AS A CRITERIUM FOR FORECASTING OF ACTIVE REGION DEVELOP-
MENT, by 1[. I[. Stepanyan.- It is shown that the measurements of Ho and K brightness
for 80/6 plages allow to estimate its flare activity on 85o/o probability's level. Only
2016 plageshaving definite ratio Ho and K brightness (region II in fig. 2) have equal the
probabilities for presence and absence oI the flares.

The brightness of the plages in Ho and K-lines may by useal as one of the quantitative
criterium for forecasting of flare activity in short time (1-2 days) anil middle time (1

rotation of the Sun) seales.

O6mquo HadrroAarerr, pacloJraraer AoBoJIbEo cltyAuofi ur{opMallueft
o HaqaJrbHoM aratre pasBurl,Ifi ar(ruBHoft o6racrtr. Hapruna pactrpeAeJrelrlr.E

cra6brx MarurrrHrrx rroJreft, Eafltrrrue BoJIonoE tr Tour(oft cTpynTypbr B lrvruttv
Ho, apxocrr {.roxxyna r Ho u K, uonsruaeMbre tro ctrenrporeJlr(orpaMMaM,-
BOT Aar{r{bre, Horopbre cJry}r(aT r{cxoAHbrM MaTepuaJroM AJIE trpoIHOSa AaJrE,Heft-
Ixero pasBr{Tr{fl anrl4Br{ofi o6nacrra.

flpnocrr, Sroxxyra EcrroJlbayercfi trprr trporuoaax Bcublmequoft axtusuo-
crr{ HaH oAuE tr3 B0rroMorareJrbHr,rx uapaMerpoB 17,21. o6brsuo trporHosucrbr
pynoBoAcrByrorcfl Tar(r4Mr4 o6qeuanecurbrMlr Ha6JrrcAareJlr,EbrMtr 3al(olroMep-
HOCTflMI4, Rar( UOflBJrer{I{e BctrbrrtreH B Eatr60ilee Epr(ux o6nacr.gx {loHHyna,
66nrrua.a Bepoflruocrb trorrBJlerrufl Bctrbrltrem s 6oilee Epltux Sloxnynax, qeM

B Merree .flpKlrx, CTarI4CruqeCHI{e CB.EBr4 flpnocTr4 s,rOXXylOn r{ Marr{urEbrx
IIOJIEfi.

I{oruqecr:neurrbre oqeul{r{ .apnocrn {rornynor trprr trporuoBax, Eacr(oJrbxo
HaNI tr3BeCTHO, He trpl{Mel{flJrr{cr,.

Hauz [peAtrprrrlflTa rrotrtrrr(a BBecrrr Henoropbre r(oJrlrqecrBenubre r{pr4re-
prlu, noropr,re uoSBoJrrrJrz 6rr ucnonbsoBarb flpr(ocrb {noHxyna B JIIrEtrflx Ha tr
K Ca+ AJrfl rrpornoaa paaBtrTr.rf arrrnnnoft o6ractn.

Brrnu flocraBJrerrbr cJleAyroqrre BaAaqu.
I. flo Ea6rrroAeuranu {ronnyna B H., u K Ca+ B lrepBble AEu Bosl{trKrroBenltfl

rra ArrcHe cyArrTr, o efo BctrbrmesHofi aKTrrBrIoCTr( 3a BCe BpeME IrpOXOHAeHrlfl
ro [rrcny. C stofi qeJrbro 6nuru o1pa6orarrbr ctrenrporeJrr{orpaMMbr B JIIIHu.Ex
H, no4opo4a tr K uorrtrBoBaulroro KaJrr,qu.fi, troJr5[Ieurrbre Ha ECT ]tpr,rucxoft
actpo{uau.recnoft o6cepoaropwn (Dg : 45 n;w, BbrxoAtrEle qeJrtr B Ho u K
oxoJro 0,2 A).
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,(na o6pa6orHr nrr6r,rpaJrr.rcr, ctrer(rporeJrr{orpar{Mbl, IroJI)rIe}IHbIe B Jlerurle
Mectrqbl c xoporrtur{u ycrofiuunr,Iur,r r,rao6pa}I{eHrr.EMr{. O6pa6oraurr cepvvt
1960, 1962 v. 1"967 rr. Errnn rrsMepeHbr I\raHcrIMaJIbHbre flpr(ocrl{ {ronnyron,
Bo3rrr.rnflr{x Ha [ucHe, AJrfi (ilI{Aoro AH.s I{x trpoxom[e]1l,rE tro AEcr(y. 3a:renr uo
[3] oupe4entlJracb Bctrblmeq]rafl aHrtrBHocr], arl{x Sroxnyron no 4nRu. Bce
SroxHylrr pas6uea;rzcb Ha ABe rpytrtrbr: a - sa Bce BpeM.E rrpoxolr{AellIlE rlo
Arrcny rre AaBmr{e uu o4noit DctrIirrlltrl, 6 - 4anmue xorfl 6rr oguy Bcnblmxy
6a;rna ) sn,.

,I[,.nn xarx4oft rpyuurr S,roxHy,ttou 6tr,lru uocrpoenrr rpa{ul{Irt, tro oc.fl}r Ko-
ropbrx orJrox{enlr r{HreHcr{Buocru S,;roxHynon 1 : lg lI6"l I*pl, usuepeHHEre ro
ctrexrporeJluorpaMr\raM B JII{HIInX K (1L - a6cqrcca) u Ho (In* - opgrauara),

I*p trHreucuBlrocrrr xpoMoc$epu.' 
TaHofi rpa$ux uo ra6.xro4esvsrrr 7962 r. rpr{BeAerl rla puc. t. Bepxunfi rpa-

SuH 4nn S;roxnyron rpyrlnbr a, :r,umnnfr. - Als 6.

!,anurre AJrfl Bcex r{B)trIeurrr,Ix {.noxnynon, Boar{tr{Hltrtr{x Ha Ar{cne, trpl{Be-

Aer{br rra pwc. 2. flo oc.srl orJro}r{eubr flpxocrr, tfnoxxyna n H, lr K. ItarHgan
roqna r{Jlrr cBerJrblft rpyllroH coorBercrByer oAHoMy ua6nroAeulrro Snonnylra,
T. e. oAr{E Sloxxyn Mo}r{er 6nrrr, npe4craBJreu HecKoJrr'Hr{}ILI ToqKaMIr B BaBrl-
cr{r{ocrtr or rrucJra 4ueft ua6moAerrufi.

I(an ruguo Ha prrc. 2, unomecrBo roqen r{ cBerJrl;rx Hpy}nr(oB AoBoJrr,Iro
ctrJrbHo rrepeltplrBaeTc.s, xor.fl Molr{rro BLTAeJIT{Tr rpaHI{IIy (ru'rplrxoraa nuuux),
cJreBa or noropofi Irer lru oArloro cBerJloro Hpylr{Ka. Bce upocrparlcrBo Mbr pa3-

AeJrrrJrr{ ua o6ilacrr I a II, orAeJIeHIrLIe cnnomsoft .nunuefi. Merx4y arr{l\{tr
o6nacrsuu {,roxnynrr pactrpeAeiltrJltrcr, Tar{IlM o6pasou (ta6r. 1):

Ta6.nuqa {

0roHfiyfir,r @ro ItItyrLI 6eB tscnlnuefi (,ro}(I{yrbl co BclbIUHaMtr (6)

OOracrr, oA or '{ttc$a
B OOJIACTI4

% or .rr.Icra
s o6racru

I
II

Boero

t3
70
40

Dror peaynbrar MolnHo c{opnrynupoBarb cJreAyroqr{M o6paaolr. ,[rn srox"
I{yJIa, BOsHIII{UeIO }Ia AUCHe, MO}I{HO yTBep}I{AaTb, qTo ecJlu tro uBMepeHIIflM

.rpraoCrg r Ho r,r K orr nonaAaeT IIa pac. 2 s 1 o6IaCTr, TO C BepOflTHOCTbIO

)BSo/o uomno-cHaBarr,, qro Ba Bper\,rfl rrpoxolr{Aegtrfl tro Atrclty taHoft Snonxy-r
He Aacr rur o4uofi BctrbIIIIKu 6ama StL v. flpvre. Ecnn x1e {,noHxyl uonal so .r1
o6iacrr,, ro c Bepoflrgocrblo 70% rrromuo yrBepll{Aarb, qro taxoft frlorHyl
AacT xor.fl 6u ogny Bctrr,rllrKy 6aua sn, v'trv' 6onr,ue.

Han eUgno ua rpa{Uxa, ua caN[Ol\I AeJIe, eCJIII Toql(a [OtraAaeT JIeBee rrITpI{-

xo3oft tparlIII{trI, To BepO.ETrrOCTI, qTo no dlnonnyne re 6y4er BCtrbImeH' 6JIu3-

Ha n 100%, a AJr.tr roqeH Me?fiAy mrpuxoaou rr ctrJrolrHor4 Jrr{EtrflMtr EaJrrlqtre

BctrbrrrreK vJrv vrx orcyrcrBue rroqrl{ paBlroBepoflTflo.

[,eno n roM, qro ria puc. 2 upe4craeJregr,r Ha6JrroAerlufi {roHHynor Bo Bce

[Hr{ ux pa3BIITI{fl. IIaCtO }I{e BCtrBImeqHafl aHTI{BEOCrr, HaqtrEaeTc.s y frnOnnyra
rta 4-5-fr AeIIb trocJle elo tro.aBJleuu.s, a B IIepBbIe AIItr CBoero cyqecrBoBauuE
rafioft {,rox1yn El1rIeM rre or;rtrqaercfl or 6_4oHxy,ron, aoo6qe Ee AaBItrux
Bctrr,rrtreK Ba BpeMfl trpoxolHAetrufl rro AIIcKy. [t touy ]I{e MLI Erqero Ee Mo)I{e}I

cr(a3aTr, o Bctrbrmeqioft aHTuesoctz {nonHyJroB rlocJre ux saxoAa sa II'1146.
r{ro6rr B ftanoft-ro uepe ua6exrarr, Errrx HeotrpeAeJrergocrefi, 6rua nocraBJlega
Bropafl saAaqa. 
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Puc. 7. Coorsorrresue aprocreft
r Ho lr K gnr poAuBrrruxcfi fla
4r.rcxe SnoxxyJroB u se AaBrutrx
uu o4roft Bcrrbrmnr,r (a) r gannrrax
xors 6rr oAEy Bcrrbrrrrxy (6).
flarnne nlrs 1962 r.

Puc. 2. Cooruouenre apxocreii
r Ho u K g.nx po4rurrnxcrr rra
gr.rcne (p;roHxy;ron

ToqHr, - oror{Hynbl rpytrIlbr o, cBer-
Jrrie Hpyx{}iH - $lorxynu rpynflhr 6.
AaHHbre rro BceM E3yreHubrM Qtoxxy-
JIAM

,^o

4/

Puc. 3. Cooruo[reu[e apxoctefi
n H, n K g.nn {rorxyJroB, Ee

AaBmux BcIrbImeK n reseu[e 2
gnefi nocre ua6rroAenlrfi (tovxu)
rr AaBru{x B aror lreprroA xors 6br
otrEy Bcnr,rltrlty (xpyxru)

Pttc. 4, Cooruoltreuue ,rpxocrefr
n Ho u K gnx ncex {noxrYlon
(pogr,rnmuxcx rra Ar{cne r{ BbrmeA-
urlrx na-aa rpan)
qucnurenb - trl{cJro onottrynos, Ee

EaBrrr[x su oEnofi Bctrblmxtr, ggaMelra'

TeJI6 - 
rrI{cJIo $nornyloo, AaBmIrx

xorn 6Lr oAHy Bc[brru(Y 6alua sn u
fipqo
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r II. Moxno Jrr{ rro r{BMepeHI{flM flpl{ocrl{ SloHnyla n H* ra I( cy4utr o ero
Bctrbrrrrequoft axrunuocTra s 6rnxafirulre 2 4un?

Bnr uocrpoen rpa{r.tH, aHaJlorrlqrlblft plrc. 2, uo 1960 v.7967 rr. (puc. 3).
Ipauuqa MelI{Ay I u II o6,;racr.suu npoxoAr{r ra}I }He, no s .f o6;racrn Eoqru Her

{noxnyroa (ncero 4na), 4aruu{x BcrILIlrIt[ s 6rumafimue 2 grun." 
Ecnlr r1o olpeAeJreHl{flM flpr(ocrl,I $loxxynon n IJo u K ro'rxa rorraJra Ha

puc. 3 r / o6;rac'rr, To cBepo.rlTrrocrr,Io 96076 uorxuo cHaBarr, qro s 6rrllrrafimlre
2 grun no {noHxyne ue 6yqer Bcrrbrmen. Ecnra rxe roslta rrorraJla no ,[1 o6,racrr,,
ro Bepo.f,rlrocrb roro, qro B 6;rnxtafiulre 2 Elg,n no (l;noHxyne uponaofi4er
acnr,rurxa, paBl{a -650/0. TaKrau o6pasou, Mr,r BrrAI{[I? qro rlonaAanue Snox-
r(yJra Bo II o6'nacnr Ha pLIc. 3.sBnrre'rc.s ueo6xo4ulrrrM, Ho r'IeAocraroqHtrM yc-
JroBIreM ero Bcrrblllreqnoft arTtrBllocrrr s 6flumafirulre [Ba AEfl.

III. Euru paccMorpeHr,r pa3Jrtrqfifi B ,rpnocrflx ]lIeiI{Ay t\{oiIoAEIMI[ ft;non-
HyJIaMI{, BOBHI'IKIIII{MU Ha Atr'ICKe, I4 CTapLIMu' BbIIIIeAIII4MI4 I'IB-3a JII4}I6a. fIO
cooruortreHr{ro Rprocteft Ho u K arlr ABe rpytr[br $loHHy,ron MaJIo qer,I orJrl{-
rrarorcfl. Itpoue, rtolrequo, roro, qro cpeAu crapLrx iprorny,non ropaa4o 6onr-
mufi rpoqesr 6onee flpnl{x.

Ipa{unu, aHarorraqHble pl4c. 2, 6w,nn fiocrpoerlbl AJITI Bcex rraMepeEllr,rx

{noHnyror BHe BaBr{cuMocrr4 or r{x BoBpacra. Bcero Har.IeceHo 526 uslrepeuuft
{uonny;ror. Ha puc. 4 peay,nsrar paccMorpeul{-a rar{olo rpa{unatrpeAcraBJIeII
B cJregyloqeM BrrAe: rro ocEMorJroll{eHbl .flpnocTtr n Ho u K, xan r ua plrc. L-
3. Ho HaueceHbr He roqnrr, [peAcraBJrflrorq,rre na6nrogeunfi orAeJlbHtrx {rorny-
JIoB, a qucJra ranl{x rorrex B Ka}I{AoM r(BaAparHoM caHrrrMerpe rpa{rxa, arro co-
orBercrByer r{rrrepBaJry flpnocrr.r Is u Isn n 0,1. Bcrc o6nacrn, Bau.aryro roq-
fiaM[, Mo]ngo paa6lmr, Ha rptr rracrr{ (o6nacru). Pacupeneleurre roqex tro HI{M

Aarro B ra6t. 2.
Ta6.lrul4a 2

(DfioRnyrbr 6eB Bctrbuxefi (o)

I

I

I o/" or qr.{craqr.rcJro I '"e oolacru
I

I

55

54
1.91"

300

trlls ra6r. 2svyro, qro ec.lrz Snoxxyn trotraJI n I wut III o6r.acrr, ro c Be-
po.Errrogrbro 85-90% MolItEo otrpeAeJlllrb, 6y,4et JII{ orr Bctrblrrequo aI(TIIBe]I.
i4 ronuro gnrr {loxxyJroB, IlotraBml{x B II aouy, rrllqero cHaBarb nelseg. Ta-
rux {.noxny mi 2!,% or o6qero l(oJltrqecfBa, r. e. AJLrI B0% sa6.rro4enurrx Snox--
nyJroB Molnuo c Bepo.flTllocrr,Io tropflAl(a 85%'uo Ea6IIoAeH[Io flpl(ooru n Ho u K
otrpeAeJrtrrb, 6y4er ru Snornyl Bcrrblltresuo aKTIIBeII 3a BpeME er'o trpoxoll{Ae-
Etrfl trO Ar.rcHy.

Er,rru ilpeAnptrr{ETbl trotrbrrrra 6o;ree AeraJlbuoro lrccJleAoBarrtrE .rIpr(ocTII

dlronxynoa fi cBfiByI co Bclrbrmeqroft anrrasuocTlro , a IrMeHIro, Mbr trLrraJlucb ycTa-
HoBurb cBEBb MelHAy Epxoorblo {nonHy;ra I4 BeJltrql{noft ero noC.ne4yroqeft
Bclrbrrrrequoft anrusuocru, HafiTtr BaBr{czMocr}, Bcrrblltreqnofi antusuocrr or
rpaAr(elrTa gpHOCrI{ {uOxXyna, CB.sBt, ,Epl(oCrra {noxX*yJla_c BoBEEI(IIoBeEueM

trETeH, BI,rfiBI{TB paBII/[ItrE B cooTrrolleullr{ EpHocTu r H,, r K s paSiltrqgblx c11-

ryaqrrflx. O6pa6orxa [oI(aBaJIa, qro Arr.rl pemeullfl ral(trx saAaq unrerOquficA
y Hac MareptraJr HeAocraroqeu (ua6mo4elrlrE BeJItrcb oAuH paB B cyrl(tr).- 

3Aecr, ueo6xo4ramo r(ctroJrraoBalrr na6nro4eurfl. c Jr)ruItrr4M paapelneutreM tro
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Jrarb ee 6onee oneparlrBrioi.i. TeM H0 Mel{ee [poAeJIaHHaa pa6ora [oHasaJla, qro
flpnocrb {roxnyna ilro}ner 6r,rrr, ucuonbaoBaHa RaK HoruqecrBeulrblft Hpurepuft
npra oreparr{BHbrx nporHoaax.cpe4nefi AJltrreJrbEocrr (4o o6opora Conuqa) r
HparnocpoqHrrx rporrroaax (1-2 ws) uo ua6nro4ennflM Aa?fie oAtrE paa B

cyrltu.

Aupc;rr, 1973 r'.
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SABI(CIIMOCTb BCTIbIIIIEIIHOI)T AHTITBHOCTII TPYIIII II.flTEH
oT IIATIPABJIEHTTfl JTIIIII4U PA3IEJIA ITOJIflPHOCTEII

A. lI. I(onars

tr4cnoflr,sogartrcb Br.rayaJrr,Ehre r{BMepeEr{E Marrrr{Tntrx noueft usreu r{ AarrELIe o Bctrblrtr-

rax, ua6nrogaBrrrlrxcfl s tg68 r.
floxaaauo, qro Ea[paBlonr4e Jrrrlrrrr paaAeJra norapuoctefi uoxtet 6r,r'rs flpnEfiro B r(a-

trecrBe oAuoro rra traparrerpoB, orrpoAeJrrrrorqr{x Borrbrmeqayro ar(TlrBrrocrb lpytrrrbr. flo.ssfie-
Erro B rpytrtre trrrreu xorr 6rr se6onr,moro ytracr(a uy.:renoft [rlderlv., rrarrpaBneuroro trep-
treuAul(ynfipEo MoptrAl{aEy, c BepoxrEocrblo oKoJIo B0% rosoput o roM' qro B rpyEne trpo-
lraofiger xors 6nr oAEa Bcrrultrr(a 6arta ) t.

A DEPENDENCE BETWEEN FLARE ACTIVITY OF THE SUNSPOT GROUPS

AND THE ORIENTATION OF THE LINE DIVIDING THE MAGNETIC FIELD PO.
LARITIES, by A. N. Koual.- The visual measurements of the sunspot magnetic field and

the flare data for 1968 were used,
It is found that the orientation of the line dividing the magnetic fieid polarities rela-

tively to the mericlian can bo used as one oI the parameters which characterizes flare ac-

tivity of the sunspot group. The presence of even the small part of zero line, which is per-

pendicular to the mericlian, Ieads to an B0/g-probability of the appearence of at least one

llare of the importance )- 1..

Pauee [1] c qerrro BLI6opa pflAa llapaMerpoB AJIB IIpoIEoBupoBaEEfi BctrLI-

ureqnofi aKrI{BIIocrI{ 6r,r.n nasar aIIaJII{B $otoc{epunrx I( xpoMoc{epur,rx 4aU-
Hbrx Ba 1968 r., noropblft IrpoAoJrlHelr HaMtr B,qecb.

Msorue aBTopbI uoArrepx[Balor cBflsL BctrLrruen co cJlo]nEoft crpyxrypoft
Marr{Irrgoro fiorfl [2-8], a ranxte orMeqalor, qro pactroro]r(eul{e Marrrl{T}Ioft
ocr{ rpyrrtrbr B EatrpaBJleHr{rr Bocron - BarraA xapaltrepuo Arrfl 6orb[IIIrcTBa
qJrerloB rpyunbr c trpoToHHbrMrl Bctrblltrr(aMrr.

Izlcronraya Hatr6olee Aocrynr{bre Aarrrrbre - BI[ByaJrbEbIe trgMeperrtrfl Mar-
rrr4Tr{brx rroJrefi rrflTerr, Ha6JrroAaBrrrrdxcrl B 1968 r., Mbr peurrltJlrr paccMorperb
ITOHI(peTHbIe CTpyI(TypbI MaIIIIITIIOIO troJIfl I{ BLI.SCEIITL, HaI(Ue UB EIIX flBJIflIOT-

cfl Bcubutrerrrro-axrnBrrbrura. fIpr.r paBAeJreEtrI{ rpy[u trflrelr rro Ilx crpynrype
rra rroArpytrrrbr Ba ocnoBy 5r,rno segro HatrpaBJleur{a IrvIHVfr. paaAeJra IroJIgp-
rlocrefi. 

-Bce rpyuurr nrlreH 6rrru paa6urr,r Ha qerbrpe nJracca: l.-fi' - yrutro-
Jrflprrble, T-fr. : EyJIeBaE JIIIHV.ff. IIapaJIJIeJIbIIa -a{epIIA-tra_IIy, q-fi - IIyJIeBaE
trv.Hnfr rroA yrJroM H MeplrAr{auy (NE - SW, SE - NW) r 4-fr' - xor.E 6hr

r.re6oflr,Itroft )rqacrol( HyJIeBoft ttyIurzr\r HatrpaB JIeI{ treptreEAIIKyJLspEo MeptrAtr-
auy. Pacclrarpl4BaJlacb HoE{LrypaqIIE MarHI{rEoIo uoJIfl rpylltrbl IIflreE ea
BCe BpeMfl trpoxoll{AeHl{fl ee IIO Atrcl(y, I{ KJIacc tpyullbl otrpeAeJl.EJlcfl trO MaK-

cuMatbgo cnoxruofi crpyl(rype, Horopag Ha6IIoAailacD B AaEIIoft rpyutre.
Carvroft npoctofi upuHI{MaJIacb Kou{urypaqu.s 1-ro Hnacca? caMofi cJIoEtIIofi -
4-ro r.nacca. flpu eroM cqllraJlocb, qro HyJIeBafl 1lurfrfr treptreEAIII(yJIEpIIa Me-
pIIArraEy, ecJItr xoTfl 6nr gna trETIIa, I4JIII tropbl, trpOTuBotroJIoEtIIoft troJlflpllo-
crE EaxoAtrJltr0b Ha oAlroft AoJlrore.

B 1968 r. r [9] BaperlrcrptrpoBalro 502 rpyunu trflrer. IIo crqYHrYpe Mar-
EtrrEOrO trOJrfl OEE pactrpeAeJreghr EaME CJIeAyIOq,uM o6paaoM: H t-My finaccy

13



orgecero 69, H 2-uy - 88, H 3-rrry - 56, H 4-uy - 105 rpytrn. lg4 rpyuurr
trflTeE HeBoBMolnHo 6ruo orHecTI{ I( otrpeAeJleHHbrM nJraccaM, TaH Har( trarHr,rr-
gbre rroJrE B HtrX rU6O Ue OtrpeAeJr.flJrtrcn, rfi6o ralrepeuuft 6rrno oseHr Maro.
B 6onrmrarcTBe cilyqaeB DTo tropbl,'cyqecrBoBaBmtre or oAr{oro Ao Hec,1oJrbrrr{x
4reft.

flo acurrmesuofi axrusHocr_r( rpytrtrbr 6ruu paa6rrr,r Ha rptr nJracca: a -AaBmtre roJrbno cy6rcnr,rmxu, b -l AaBrntre xorr 6u o4ny rcu-rrmHy 6an.na 1,
c - AaBmr(e Bctrbrtrrnrr 6alra )2, fiau:ar,re o Bctrb]mnax Baflrbr ra-h0].B ra6nuqe trpeAcraBJreuo pactrpeAeJreuue rpytr[ trflrerr uo uarnurnofi.
cTpynrype ra tro ypoBEro Bclbrmeqnofi axrusuocrn.

AI I{CJIO
r pyEn

BcilLIuteqHaE artrrrBHocrb

TIIICJIO

rpyIIII
qI,ICIO I

rnvnn 
I

4.

2
o

4
Her.rasecrrrag

8
,o
22
L7

15

10,5
38
29

22,5

4
7

t0
60
20

5
q

t2
74

0
0
0

16
c

100

rpyrurr rr.ETelr' B Koropbrx B Arru Bctrr,rrrre* He 6r,rno no4po6nrrx ualrepenrfr
MarHtrrEbrx-noreft, orHeceHbr r( HJraccy c Her(3BecrEofi crpyHrypo:ft. 1g ipF;
uB HJracca b ga,nu roJrEr(o Bctrbrmxu ua rulr6e, ,, a,"jrirr" 

"rOrrlriiri"iBotrr,rrrrKtr no {nonHynax 6ea rrflreH, 9rr rpy[trbr r ra6iuqy He BHilroqeHbr.Hax nlrAuo za ra6.ruqrr, Bcfibrtrrerr'o-ax-ris'oft xorr{ro"]ipuquefi lraruur-
EOrO rroJrfl .EBJr.flercE raHafl HOn{urypaqufl, frpr_ Hor:opofi xori Orr ue60Jlbruofi
Jrna0roK tfrH?rr. pasAeJra troJr.Eprrocrefi n rpyuue EalpaBJrerl trepler{Arrny_
Jrflprro Mepr,rAr{aEy.

- Ipyunu trflTe,, no Bctrbllxeqnofi a*russocTt. or,ece,rrbre K HJraccaM b n c,-6rrru raayvenrr 6onee uo4po6uo. 9ro6rr BBr.EcHurr,? Aeftcraurenr,Ho Jrn noEBJre-
Hr're Bcrrbrmefi cB.fl3alro c raxoft 

-crpyHrypoft 
MarHl,rrroro troJr.fl, AJrf rpytrtr trfl_Terr, B noropr,rx uMeJrucb no4po6nrre uSMepeHrr,tr.MarHtrTEbrX uoneft, 6ir.rro ,ay_qEHO IITSMEHEIII{E MAIHI{TNOft CTPYTTYPbI OTO AHE ITO AHIO II HAHECEHO trOJIO}I{EHIIE,Bcrr.rrrre* rro noopAr,rHaraM, trpuBeAeHHbrM s [10]. Bcero 6uro paccuorpe,o

oKoJro 60 rpyuu flflrerr, noropbre rrpn cBoeM pasBtrrr{tr Aocrr4raJrrr raHofr crpyn_Typr;r Ma.Hr{THOTO troJr.s, r{ofAa EyJreBa.fr ilv*mfr nJrr{ xor.E 6u ne60nr,uroft y.r;_cro* ee 6r,r.ru uepueHAunyJr.rrp,br MepuAr{a"y. Siiro 
"ooynarro, 

qro, rro*a Brpyfltre Her yrracrKa :lynerofi ilur*uruI, treptre'Au^yJr.rrpHoro Mepr{Ar.ra'y, n uefiua6nrogaro'rcr roJrbno cy6ncluu*r, 'u ,p, oosuierrir ra*oro ysacr*a trpo_r{cxoAflr raH}Re BctrBrruHrr 6a,rna } 1. flororxerrEe BcnBrmeR B rpytrtre xopolllo
coBtraAaJro c MecTaMrr, rAe HyJIeBafl- Jru[ttfl trepleHAtrnyJltrpEa r{epr4Arrarry.Ha puc. { rpe4cranre,a BaBtrcuMocrE_Me}r{Ay qrrcJrorf,qnefi, Hor4a B rpytr_tre trpoucxoArrJrrr BcnbrruHz 6a;r.na > I (N), r,r qr{cJroM guefi, xor4a B rpytr[e.ua6nro4a.ncfl. ) racror( nyneaoft oin r,' pacronoxenubrfi treptreHAr4*yJr.rrp,o
Mepr{Ar{aHy (z). Bcu'urHrr Ha rrau6e'uiHrroserrr. rrrooroaueuufi paa6pocroqe* r{o}Her 6u,rr cs.saas c ouz6*ar\M otrpeAeJre*ufl qucJra 4nefi c ,rvr*"ot
,fiwnr,efi', [epne]IArllty;rnpuoft MeptrAtrauy, BbrBBaHHbrMr4 rretroJrHr,rM IdBMepe,,uerlrMar'urrrr,rx uonefi B rpy,tre, Hpar*oBpeMe,rrocrr,ro cyqecTBOBanrag ne6dnrmuxtrop rr trflrelr (iuarnurur,re troJr.fl trETeI{ r4BMep.frJrr{cr, oArr, paB r Aenr), u;;;;poJrlro BeJrr{qr4rrbl rpaAIlIeHTa MarHrrrlroro troJr.fl r{, uo-nra4zttrouy, cKopocrbro rr3-MeIreHlIE ero AJr'E sbublmex. Sasuc[Mocrb MorqHocrrr BctrLrtrf11u or BeJrr(qurrbr

it
.i

MatHilrHaE
crllyr{rypa
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Pr.rc. 1. 3asficflr4ocrs Me]I(Ay tluoJroM Aeefil oo ucnsrrrnaun[ 6auua ]7 1 u'r[cnou Aueft
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rpaAueHra troJrfi noApo6Ho rccne40BaHa B 14, |tl, B pacclrorpeErloM HaMr{ Mare_
puaJre N$ 17 rpytrtr rrEreH c ny.nenofi. Jrvunefi., r.poerar*yn.apnofi r{epr'Ar{-
aHy, AaBmEx roJrbr(o cy6ncnrrmxu, n 6onrmzscrse cJr) raeB tr,rrrga cocroglr1
TOJrbr(o tr3 rrop.

Momno trpeAtroJro*rtrrr,, qro seM MoqHee rrflr,a, o6paaltorque yracTon
uy,renoft lrv*vrfi, neprerrAr,r*y;rnpnoft MepnAtra,y, re* 4orum" oi, ovgi; 

"r-rqecTBoBarr,, telt 60m,mee qEcilo sclrlxreK 6yger upoucxoAuru s raxofr rpy;_re. ,(ra trpoBep*tr aroro 6rrna trocrpoeHa trpeAcraBJre,HaE rra puc. z a'alv-
ctrMOCTb }relr{Ay qr,rcJroM guefi c uynenoft tuunefr., trepner{Ar.rKyrgpnoft rvreDtr_
4ra]ry V), ^ 

qucJroM Bcrrrilmen6an.rra ),_ I s rpytrue orrur, (Xi.
oco6euro BctrBrrres,o-ar{rrrB,rrrMr4 guo,.r.,iig. 6-xou{urypaqr{rr c }ratrpaB_

JreHueM uyrerofi ilu*W,t trpr{Mep'o rreptre.HAprnyJr.fiprrbrM_Mepr4rury (gru';A_
pa trporr{Bononoxnofi rroJr.frp}rocrr{ n oAuoft uonyreuu). Ha prac. 2 

"".rio uaofi_
IrreR B TaHtrx rpytrtrax oTMeqeHo r(pecrrrr(ar{rr.

B uccre4yeMbrx HaMtr rpynuax rr,re' B rpex rpyutrax ua6nro4anucs 6-Hor-frurypaqtrr4 c HyJreBofi. I,]s,nuefr., rraopunoerniofi napar.neJrbrro Mepr{Ar{aHy,go 6onrrurae BcrrblrrrHr{ trpoucxoAr.rJrr4 Ire B arr{x MecTax, a B Tex, rge ue6onr,mr,re
tr.frrrIa o6paaonarra )ruacTon nynenofi JrrlTttTw, treptrerrArrnyo"pourfi ,.p;;;;;

ornreseHo ABa cJr)Erafl, KorAa BcrrbrruHrr upo:{cxoArrJrr{ He B *u*otlro'ooptl
geneuuofi rpy[tre [.srerr, a Me]r{Ay rpyuraun. B o60rx cJrwaflx c BOCTOT(a ory)fie cyqecrayroqeft rpytrtrbr ,raqr{HaJra pasBr{Barbcfl HoBafl rpytrtra, tr pacry-qee [.frrEo ee4yqefi rroJr.spuocrr{ arofi r_pyuubr or(aBbrBaJrocr ua-o4uot 40nrorec xBocroBbrM rr.flTr{oM crapoft rpyntrbr. 34ecr, u trporrcxoArlJrr{ Bcrrbrrrrnr{.

Bzayanrurre rIB-MepeIrr4E Marur(Trrbrx noreft i.sreu r{ Haprbl Marrrr[Trrr,rxuoreft, BB.Erbre us [10], rroKaar,rBaror, qro o6pasonanzu oyoa*fi ,"""r;^"ap_
ueHArrRyJlEpuofi uepu4nauy, B rpytrtrax, AaBrurrx ABe u 6oruure BcrrbrmeH
6arna. ),- l, tpoucxoAur B ocr{oBr{oM Ba cxrer pactrpocTparreEr{B o6ouar, ,-r*crosoft rroJr,pHocru s o6ilac* regyqefi c rcra r c ceaepa, ,. e. oo"ucr;6;-qefl norxpHocrtr ran 6r,r oxBarbrBaercfl xBocroBofi u'o.uapuocrbro. Flepffio
paBBr{Baerc.a o6racrr, xeocrosoft troJrflpEocru r{_roro-BatraAy vrrut ceBepo_3a_
rraAy or Jlr'IAl'rpyloqero tr.srHa, sTo trpl{BoAur x o6paaoBar{r{ro Marnrruofi- HoH_
{raryparlun c pactrpeAeJre,r{eM uorapuocrra, o6paiuoft g;;;orv qra*ny. Tec_Hafl cBfl3b BC[6rmeK c tro.EBJrerruelr o6racrefi o6parnoft troJr.spHocru troAsep_
Kr{BaercE pflAoM aBropoB [7, B, 721. B rpyuuax c ruaroft Bctrbrrtreqgofr aHrnn-rrocrblo trpu r.Ix paBBr,rrl(r.r ne ua6rro4aercE trpollrlntroBeEtrfl O4nofi ooropro_cru-s o6ilacrt gpyroft, a Aarxe, nao6opor, nexoropoe ux yAaJrer{ue.

rtolusecrso fictroJrb,yeMoro uarepuaJra He tro,BoJrfler rrrr"aorurB rr,Me-
HEHIIE MA.HITTH'IX TtOU{UrYPAqIrfi, C,AAAHU'IX C trO.TIBJIEEtrEM OTAEJIBH.IX BCtrbI-men' Ho rocJre Bcrrbrrtrex 6arna ) 2 rrtoxruo orMerurb cJreAyxrr{ue trBMerregr{ff
B cTpyltrype lrarr{I{TEoro rroJrfr, Koropbre xopomo corJracyrorcrr c troJryrreHHbr-
Mtr paHee [2, 4, 5l:
. a) s roM cryrrae, ecJr[., rpynle 6rrra d-xousurypaqua, trooJre Bctrr,rm*u(rru uocne pflAa Bctrbrmex) orlenaerc.s ffApo uporuBorroJroxnoft oorrprr"rr,
Koropoe BareM ffcqeaaer (11 cnyuaer);

6) upu orcyrcrBrrr4 
. d-xor$zrypdqd trpoucxoAur yMerrbme,r,re tr.rrrerr EpasABlrraHr{e troJrrocoB (mecrr cnyuaer), a rar(}fie trcqeslroBeHue o6racrn o4_uofi nonRpuocrtr' oxBaqeunoft rporrnononorrnofi troJrflp'ocrr,, (r;.;;p; r;;-uan). Taxra* o6paso*, yupoqaercn Hou{zrypa\";;;-;;-; r,rr, bu, y"rpu"i_

rorc.E re oco6ennocrr{, norop're orrrqaror rpytrny or npocroft o""oorp"Jr o6-
IjTi.^_1TT _{:r!ll"rorcs Jru oco6eusocr:r{ rr B peayrrr,rare paaBr{run rpytrtrbr
oEI{ ooJILme He tro-flB.Irflwrctrl BctrblmeqEafl aRTr{BHocrn rpylruu yracaer.

cxo4crno lrarsrrsoft cTpynrypbr Bctrbrmerr'o-a*Tr{B'brx rpytrtr .,e cotrpo-
BO?fiAAETC,E CXOACTBOM I.IX BEEItrIIEIO BUAA. BNrrU PACCMOTPEHII MAHCI{MAJII,H6IE
trJroqaAr{ Bcex rpyfltr [.frreE, AaBrtrtrx Bcn_brm*u 6a.nna j1. fiannbre o MaK_cuuarrnofi trJroqaAr{ rpytrtr BB.srEr ua h3l. Ha puc. B -upe4cranJrerra 

aaBr{crr_
MOCT' q}ICJra BctrbrmeH B rpytrtre K or lraHcrauanruofi uroqagu trfreE ,g, 

"br-paxeunofi .B MrrJrJruoHE_brx AoJrffx uoryc{epu. }tpecrr,rnarr- ,uoa"aro qucro
B.trbrrne* 6a,rna ) 2. tr4a aroro rpa{uxa Creayer, qro qeM 60nr,ure trJroqaAb
16
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.tpytrtrbr rrflTerr, TeM 6olrbrrre Bepoflrl{ocTb Toro, qTo oHa AacT Mllolo Bcrrblmen

fl,r cpeAr,I Hr{x B6IIrIIIIIII 6ay11ta ) 2, so BcIIbImHIa 6arna ] 2 npollcxoAffr u B

rre6oJrblllrIx rro IIJIoqaAII rpyflrax. TaH, cpe4lr lpyuu, IIJIoIqaAL ltoTopblx B

xra1c11r{yMe 6r,rna ot t 4o 50 rlIl.nJlltorrHblx AoJrefr uo,ryc$-eqlr, f00/o P,a,x,:I' BcIrbIIrr-

uu 6a;ura )> 2, m 501 go 1000-19%, cBbrlrle 1000-60%.
flpone4ennoe HaMr{ trcJreAoBaHr.re rroKaBbIBaer, aITo HarlpaBJIeHlIe ilfiHtrrl

paBAeJra rroJrflpHocreft uomer 6rrrr. npunRTo B HacecrBe oAHoro EB IrapailIerpoB,
,orrpeAeJI.flIOIqux BCnbI[IerIHyIO aI(rI{BHoCTb rpy[trbl. fIO,ssileHue B Ipytrtre IIfi-
Terr xorg 6tr se6onruroro )rqacrr(a r{yJreBoft lttrurlvt [epleHAI'IHyJLTIpI{o ]\Iepu-

,rlgarry c BepofirHocrElo oI(oJIo B0% rosopflr o roM, qro B r'pyfltre trpoEBofiAeT

xor.s 6bI oAlla BcnbIIrIKa 6arla > 1.

C ro.rxr Bper{rr,tr aroro Rpurepufi 6bulrr paccN{orpeHbr rpytrnbr rrflreH' AaB-

rulre crrJrbHble BcIrbrIIIKra (6anla 2 u 6onrute), nccnegonaHHble pauee 141.27
tsclbrrtrex raa 28 nponaoIIIJIII B rpytr[ax, yAoBJIerBopflIolqux EameMy Kpllrepurc,
[puqeM n 20 clyuanx ua6nrogaJll{cb 6-Hon{urypaql{I4 c HatrpaBJIeHI{eM EyJIe-

tsoii ruHI{Lr, npuMepHo trepleHAI{I(yJI.spHbIl\{ MeprrAl'raHy.

.Arpcri, 1973 r.
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O IIET(OTOPbIX YCJIOBITflX BOSHIIT(HOBEIII{'I
IByXJTEHTOqHbIX XpOMOCOEpHbtX BCIrblIrrEH

M. B. Orupn

?Icclegoaanzcr oco6ensocrl{ crpoeur.rx o6racrefi, rAe BoBEr4r{aJrE AByxJreEToqr{bre'
BcrrbrtrlHtr. flo {rlrualr, [olyqeEEbrM B cBere JrtrEr{r( Har LrByrraJracb xpotuocsepnag ar(rr.rB-
IrocrB B o6lactsx BctrErmer trepeA ux tro.rrBJreulreM, a tro fiapraM MarEtrTuhrx uoneft - nou-
$zrypaqua troJIs B orr{x E(e o6nactsx. Buno gaueqeuo, qro B paccMorperrurrx crysaflx.
AByxneEToqEBre Bctrbltrrxr.t BoBEriEaJrrr [pr{ Eanrlqwr ranoft rou$urypaqru Marrrr.rrEoro rroJrrr,
norAa Apyr r( Apyry rpr{MBIRaJII( tpu (a laror4a u uetrrpe) pfiAa xoJrMoB MarErrrgoro rroJrfi
paaEofr troJr.Eprocrz. Te gra pflAa xoJrMoB, Merr{Ay noropbrMu trpoucxoAfiJra BcnbrrtrKa, Bcergat
6rrrz gocraroqro fiporfirfiegubrMu - rrop.sAxa i06 xn. Illzpuua auyr:penaefi o6nacrr, pac-
uo.noEteurof Me?r(Ay troJr.EMr,I flporr{BorroJloEtuoro BEafia, tropflAr(a l}a nn. flepeg nornle-
EI4OM BctrbrtrIer ra6lro4alocb troBlrmeElre xpolrocifepsofi anrzssocrr r oguofi trB EEerrrgrrx:
o6uacreft xoJrMoB MalEr,rruoro troJIE.

oN soME coNDITIoNS oF THE ORIGIN oF THE Two-RIBBoN cHRoxiros-
PHERIC FLARES, by M. B. ogir,- Thestructure peculiarities of the regions of trvo-
ribbon flares were investigatecl. The ohromospheric activity in the flare regions before.
flare appearance was studied by means of Ho-films. The configuration of magnetic fielcls
in the same regions was studiecl by means of magnetic field maps. It was observed that in,
discussed cases two-ribbon flares originated in the accomplishing of the such configurati-
on of magnetic field when three (antl sometimes four) rows of magnetic hills of differient po-
larities adjoined to each other. That two rows of hills, between which the flare occured,.
always were long enough - by orcler of lOb km.

Thc width of the inner region, situatecl between the poles of opposite sign, is by order
of 10a km. The arising of chromospheric activity before the flare origin was observed in
one of the outer regions of magnetic field hills.

I4arecr:uo-, rrro AByxJreHToqHbre BctrblrrrfiI{ orHoc.rlTcrr H qr.rcry Ear46o;1ee Moq-
rrbrx xpoMoc{epnux Bctrblrrren. B 6om,ruuucrBe cJr)EaeB ourr BoB}Iuraror B crrJrr,-
Hbrx rpyntrax rIflTeH c TaHrrr{ xapaKTeprrbrM pactroJroEreHrleM rroJrrocoB, rrplr lto-
T_OPOM 

IIflTH  trPOTIIBOtrOJIO?I{HOfi IIOJIflPHOCTII EAXOAflTC.g r OIUOft trOJIYTEHI{.rrac:ro arr4 rr.rrrrra pacuoJrararcrcE AByME paAaMr{ Apyr [porr{B Apyra. Hy,r"-
BAfl. TITTH-YIfi MATHITTHOIO IIOJIE BO MHOrI{X CTYIIAflX 6NUSXA I( HAUPABJIEHIIIO trAPAJI-
JreJIr{. AByxJrer{Toqnble BcrrbIIrrHI{ Moryr rax}rie BoBHI4Karr, I{ B Hegoropbrx
o6racrnx c HerrltrIdqnrlMu rpyulaMrlr rrflTeH raJrrl Boo6qe 6ee urrres, Kafl 0To
orrreqaJrocb s [1].

Hanru trpoAoJrlnaerc.fl Harraroe s [2, 3j r.rByrrenne AByxfiegroq]rbrx Bcnbr_
rueH' PaccMarpuBarorc.E BctrBIIrrItI4, BoBEtrrr([rve Hafi B cI{Jrblrbrx rrrrrr4qrr],rx
rpytrnax trfreH, raH r{ B HecJro}r{Hbrx tro crpyKrype rpytrtrax r,r B o6flacr.flx
6ea u.sreu. ,(enaercr trorr.rr*a xor.s 6rr 

"py6o 
,usrrri"*upanrep'bre qeprbr

B CTpyKType MarrrrlrrEoro rroJr.s rr r xpolroc{epnoft aHTtrBHOcrIr S O6raCrn
BcrrbrluHlr. Er,I.lllt r4clroJlbaoBaHbI ItuHoSEJIbMLI BctrbIIxeH, troJl)rqeHHr,Ie IIa Ho-
porrorpa{e ltprrucxofi o6c_epnaroprrr4, r(aprbr MarHrrrHr,rx rroJreft, troJryrreEHbre.c troMoqr,ro L{arHl{rorpa{a 6ameunoro coJrrreqnoro reJrec1otra I(prrrtrcHoft
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o6cepearopur x ory6,rl{HoBatrrrbre B, 14, 51, Haprbr MaruurHbrx roreft o6cep-
BaroptrE Mayur-BrancoH, otry6JIr{HoBaIrHbIe s [6], u AaEEbIe IIo BI,IByaJIrErIM
I43 l,'{epetrItfl M MaTIII{TIrLrx uo,nefi u,gten [7].

Bce o6racru, B Koropr,rx BoBEIrKaJIrr AByxJIeEToqHbIe Bctrblmntr, EaMu paB-

AeJreEbI Ea cJreAyronq,r{e rleTblpe KJracca:
1) o6nactlr o rutr[qHLIMIT cJIo]I{H},rME rpyrrnaMl{ trfireu;
2) o6,rracr:r. Melr{Ay Hecl(oirbnur\{u 6nuaHnlru (AI u A,p ( 5o) necnoxrnur,ru

rpytrtraMI{;
3) o6nactr, B r(oropllx HaxoAl{rcfl oAHa rlpocrafl uo crpyltrype tpytrua

trrrerr rvna C, D vutvt H, to lfrcpnxcHofi H;racclr{lrxaqlru;
4) odracrv. coBceM 6es uflreu I{JItr c HecHoJrbKlIMrr tropaMtr.
B ra6ruqe npeAcraBJreEbr AalrHr,re o paccMorpeHlrbrx Bcrrbrluftax. ,(,rr 6olr-

rur4ucrBa Bcrrbrlrreft y rrac uMeJlr{cr crou {nnlrrbl, trpuueM troqrr{ Bo Bcex cJIy-
rraflx creMna Eaql{rraJracb etqe Ao Harraila BctrbrltrKr{. B uernrpex cJrJ^Ia.gx Ba-
pr.rcoBr(rr Bctrr,Imex 6pa,rrcr ua pa6ot Apyrrx aBropoB.

Ha pnc. t rpune4eubl BapIrIcoBRu Bctrblmex s o6racr.sx I xnacca. I4a arux
sapl{coBoK MbI BIIAIIM, sro Bo MHoIItx rpytrtrax tr.EreH Apyr trportrB Apyra Ea-
xoArrJrrrcb ABa pEAa rrrrrerr trporrBotroJromnoft rroJlfipnocru. OguaHo B HecHoJrB-

nr(x cIr)ruanx (IB.VIII 1959 r. ,23.V 1967 r.,24.XI1969 r. u 4.YLII 1972 r.)
lpr{Mepro trapaJlJleJrbuo pactroJlox(vJtvtcb Ee ABe, a rpu o6nactz c trEruar{E
paarofi rroJrflpuocrr{. B garnuefimenr ltr ocrauoBuMcx uogpo6uee tra aroM

$anro.
lleyreuue HuuoSunruoB tronaBaJlo, qro xaparreprrofr oco6ensocrbro co-

croflHtrfi xporuoc{eprr a o6racru cunr,uoft BclrbrmfiIr Ao ee EaqaJIa 6rrno troBbr-
rueutre anruBuocru (reuurre sr,r6pocr,r, troflpTIaEtrfl $tonxynoa, ue6ommue
ncurruHu) B Har(oM-ro otrpeAeJlerruoM Mecre. Tara,s [peABctrBlrtrequaE aRrI(B-
rrocrb ylne orMeqaJlacb parree Mnorr,rnar ua6nroAareJrflMtr. TaH, 18.VIII 1959 r.
sa * 20 tLurL \o ocuosHoft Bcurrmr(tr BoBEuHJra ue6onruaE BctrbrltrHa s o6ra-
crtr, orMeqenuoft crpenroft sa pl{c. t. 12.YII t96t r. ue6onrmasBctrblmna
trpofiaomJra B orMeqeuuofi o6,nactu aa t0 Jwun, Ao 4oyxteurouuoft. Ilepe4
BctrErrtrHaME 30.VIII u Z.IX 1966 r., BoBEIrr(ItrtrMu n oguofi u roft E(e anrtrB-
soft o6racrtr, H ceBepy or rpytrtrbr trEreE ua6.rroganrcr ue6ommtre Bctrbrmx[,
Eo.EpqaHr4E {noxryloa u aHrtrBEBaquE BoJIoHou. B gru 6es cll.ltruux Bctrbr-
rtren aru o6nacru 6rrnu 4ononruo cuonofiHblMtr. 27.X 1968 r. cpeAtr MeJrntrx
rrgreE B BocroqHofi qactu rpytrtrbl oArra Ba gpyroft BoBEur(JIu ABe cuJrbEbre
BcrrbrrtrHtr. CrpenHauu orMerlenbr Mecra, rAe Ao BctrBrmen ua6lrcga;rucb ar(Ttr-
BuBaqtrfl BoJror{or rr tro.Epqaufia {.nonHyron. 3a EecltoJlbno tlacoB Ao Boubrrtr-
t<w 24.XI 1969 r. s orMeqesrrofi o6xacrra HaqaJrrr BoBrrrrnarr ne6onrmne
Bcrrbrmxr(. flepeg AByME AByxreHrorrHbIMI{ Bctrbllrrnarru 28.y 1972 r., noro-
pbre trpotrBortrJrr{ B paarlbrx lr{ecrax oguoft ra rofi xte rpyutrbr rr,ETeIr, B orMe-
seHrr,rx crpeJrr(aMn Mecrax ua6rroAalucr, reMHr,Ie nrr6pocr,r, AyroBbre BoJIonoE-
qa, ro.Eprraur?rE {noxnynoa. Ilplruepuo aa 3,5 uac Ao Easara Bclrblmnu
3.yI l97Z r. H ceBepy or rpyrnr,r [rlrelr craJILI BoBHrrHarE rer{Hr,Ie nrt6pocrr
tr troflpsaHrarr. Bo speirrg Bo[brrrrftr{ a4ecr' ua6rroAaJrucF, AyroBble BoJronoHqa rr
ne6o,rr,ruofi rpHIaft y3eJlor(.

Ha prac. 2 rpune,qeur,r aapr,rcoBr(fi rpyril rfireu 2-ro Hracca. Mr,r nra4nu, u'ro
B STOM cilynae Bctrr,rlxHrr pacrroJraraJrrrcrr Melr{Ay AByME lrnn 6ouee 6nuaHururr
rpyn[aMu rrflrer{. 3ru rpyunrr r4Jrlr HaxoAnJlr,rcb coBceM pEAoM Apyr c ApyroM,
rlJrr{ orcroflJrtr tro AoJrrore rrpr4Meprro sa 5". Xapanrepnofi ueproft xportoc{eprr
B paccMarpr{BaeMbrx o6racrrrx Ao BctrBIIrreH 6rrro Hanuslle AJrl{rrHoro reMrroro
BoJroHHa c {ronnynan4r{ rro o6e croponnr. B4orr, 0Toro BoJronna [I paaBr{BaJrucb
flpr(rre Jrerrrbr Bctrr,rmrr{. To:rrno u oSnacrrn BctrLrItrRE 5.VI 1969 r. BoJroHI{a
se 6r,rro. Ono uoflelulocr ;uuur B.VI.

Bo scex clyrraflx B AeEb Bcrrlrrrrr{rr trpo[cxoArrJrr{ BaMerrrble IlaMerreHr4.fl B

opuoft uJrr{ rrecr(oJrbr(r{x rpytrtrax rl.Ererr, 6rumafiurux K Mecry ncuruuefi. TaH,
Ear(aEyEe Bcnbrrrrr(r1r 12.y 1969 r. e o6racr[, orMeqeHEofi crpenrofi, tro.flBrrJracb
EoBaE rpyuua rr.f,Terr, Horopag yme 12.V flpaxrr{rlecnl4 AocrrrrJla cBoero MaH-
ctrMaJrbrroro paBBrrrufl. B 4eun Bcnbrrrrnrr 5.VI 1969 r. BoBrrrIr(JIa 6rrcrpo paBBtr-
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1. Tunn.IHbIe cJrozltrlsre rpytrtrIJ rlgrelr

18,VIII 1959 r.
12.VII 196{ r.
30.VIII 1966 r.
2.tx

23.V 1967 r.

27.X 1968 r.
24.XI 1969 r.
28.Y '1.972 r.
03.vI
04.VIII

i.ohl9m - 13hlbm

1000 -13001450 -16210542 -08001804 -20131836 -2t461232 -15400917 -1009
13 05 - L7 01.

1.4 03 - 15 16

0530 -0855

N11 W34
s 507 822
N23 W27
N24 W56
N 30 E'25
N 27 EZ'
s17 E18
N15 W31
N09 tr30
N09 V/53
N{4 E09

r{rrMr4 rpyIIrraMrr

Nt5 E40
N10 E57
N 20 E 4,1.

s12 E36

N [8 W1r9
s06 w23
s2t E57

rpytrtrBr trfiTerI

N29 846
N(t w20
N 20 W09
s12 E10

N32 Et8
N14 W14
s06 w27
s12 E11

rDrmu I(AO
To xe
Sapzconra acnnmrr.r ra [8]
(Dumu ItAO
3aplrcoana rcruuer ra [9]

@r.nrru [tAO
To lxe

))

))

))

I]'ITE]I

Ouirrr'l [ltAO
To xe

D

))

Saprconra BctrtIIIrRIt
ua [10]
(Dnnrru ItAO
To xe

Ounrru ItAO
To xe

D

SaprconHa BctrrlltrEIrr

ua [11]

(Dlrmu HAO
To nre

))

))

3

2n
3b

2b
)h

2b
.) ,,

2b

1.n

3b

L2.V 1969 r.
05.vI
lzr.Vl 1970 r.
05.xI

24.1 ']..971 r.
07.VI [972 r.
22.yI]t

01.VI 1960 r.
L2.VII 1968 r.
24.I 1969 r.i
07.III 1970 r.

25.V 1966 r.
25.IX 1969 r.
25.VI {970 r.
23.IV 1971 r.

2, O6nacrn rvrenigy 6nna

05 3{
14 4L

L3 20

03 08

2215 -00200620 -0730L202 -t339
3. Hecnoxrsrre

-1340
-1530
-0926
-0331

1.0 48 - tl 58
0700 -08530657 -10231100 -1210

08 23

08 03

0r 38

07 30
L6 27

15 00
07 t9

12n
12n.

lr"

l'"

Barorqaflcfl rpyntra Ni| 203 (oce uonrepa rpytrr AaELr tro 6ronnereuro <Conseq-
rrEre AaHHbre>). HerocpeAcrBelrEo trepe[ caMoft BctrbllrrHofiB o6ilacru, noropafi
orMeqeua crpeJrltofi, rroflBuJrtrcb aHTr{BI{bre ret{Hrrre BoJIor(Ha, lta Mecre'
r(oTopr,Ix sareM BoBHrrnJrr{ }IoBbre s,iroHHynrr. 3tr {,noxxyJlbr AocTurJII{ MaH-
crrMaJrr,Hofi .flpKocrrr trptrMepllo 3a 20-25 il,utt, Eo HaqaJIa BcrrbrrlrHr{. B Aeur
BctrErurxrr 1,4.YI 1970 i. (oua uo4po6uo trB] {eHa A. Ba6rasrrrr.t [12i) n orrure-
qeHHor{ r{ecTe BoSHrltHJra HoBafl rpyfl[a Meilr(ux rlflTerr. 34ecr' Ha6rroAarr'rcb
TeMHr,re nrr6pocrr tr He6oilbtrrr.re BcrrbllrrKr(.

flepe4 BcnLIilHofi 24.I l97t r. trpor4cxoAr4Jlo trocretreHuoe' HarIrrHaE c22.I,
yr\,reHr,r[eHue pasMepoB o6.[acru N-uorapuocru B xB0croBoft qacrtr rpynml
Ilh 20 uB-Ba c6ilrl]fieHlIfl BeAyqelo IIflrIIa atofi rpyuubl c xBocroBofi rIaCTbIo

rpytrtrbr .}l& 17. 3ru ugtna cJrr{Jrucb 24.I, rtorga rr upousomJla MoqIraE Bctrblm-
na. flonomeHrre DToft Bcrrbrmxr{ orrroctrTeJrbrro rrflTerr BBflro r{B [9]. Bcurrura
7.VI '1"972 r. upovBorrrJla B neptroA trpoAoJr?narcqerocE paBBtrru.s rpyu_trbr
J.& 158 u B [eur, pearoro ycur,eiura o6racru S-uo,napuocrrr B rpyutre N! 153.
Haqnsas c 3.VI trpotrcxoAr.rJro trocrerreul{oe cy}fieuue o6flacrtr S-uonxprocru

22
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O6oaHaqegua Te ,r(e, tITo u ua pzc. I

Pr,rc. 5, Itaprrr Marrrtrrubrx rotefi gna o6tacteft 1-ro nracca +
Ha fiaprax l8.VIII 1959 r., S0.VIII u 2.IX 1966 r. r,rBorayccbr uao6paxeuu ctrJlomEblMrr Jrrrrrr4Er\rrr, a
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Melr{Ay rpytrrraMrr N! 158 }r 153 BcJreAcrBrde yBe-
Jrr{qeHr{.E pasMepoB rpymrbr N 158.

lIo4o6rrsre otrrrcarrHr;rM .rrBJreH]{.rr c6nlrxreuprfl
ABy\ rpyl]I] rrflrer{ yiHe IIa6JIroAaflr.Icb parree.
Aura"uona [13] or,rrerraJra, qro Bcrrr,rlrnr{, colpo-
BOiriAaroqrrec,fl BcnJrecxar{pt paAuor,rsryseulrg IV
rr{[a, qacTo trpo[cxoAET B Aer{b c6nunieurR gayx
rpyn[ nflTerr. Boo6u1e, c6nnirerllre fl.frreH rrepeA
BcrrbutrHalrrl trr B naqatsrrofi craAr{r4 Bcrrbrlrlen
frB.rrrreTcE xapaHTepHLItvI O6cto,grelrcTBOt{, naH
aro or^{esaJrocb B 174, 15).

IIa puc. 3 upe4ctanJreHr,r BaprrcoBn[ rpy[tr
nt{rerr 3-ro x"uacca. }tan rrpaBr,rJro, Brr{ rpylrrbr
AoBo.[brro npocrbr rro MarurrrHoft c,rpynrype, r,r B
rrr{x rpyAiro 6rr.rro 6rr npeArroJroH{r4rb Bapanee
rroflBJreHrre lroq,nofi Bcrrbrrrrnlr. Bce oura ylr{e Ha-
xoAr.r.[]rcb Ha cnaAe cBoero paaBrrrlr.fl. Oco6eu-
rrocrbro orux o6lacreft 6r,rro Hailtrqrle gayx 6rtrs-
I{r{x npoTfl}r(ellEbrx TeMHbrx BoJroI{oH, BAOJrrr oAlro_
IO I,I3 I{OTOpLIX ll paBBIIBaJIaCL AtsyXJIeHTOIII{afl
Bcrrr,rruHa. Bo ucex cJryrra,Ex na6,xro4alacb cr4Jrb-
Harr ar{rrlBrrsar{nE oArloto r{3 BoJror{oH HeIIOcpeA_

i .q ,:1.!r. iitdAit

Plrc. 7. I(apra ualrr{r}roro
rIoJrE IUrfi o6,racrtl 3-ro
KJIACCA

O6oarraqeuun re [(e, qro rra
puc. 5

crBelrlro [epeA BoBHI[nHoBeIr[er{ Bcrrrirunu (n Mecrarl ar(rrrBr{BarIr{r4 noABeAc-
HbI crperrltl4 Ha prrc. 3). Couacuo [11], orr{yAa Ba.rrro rroJro}r{eHr4e Bclr,rurnr{
7.III 1970 r. orr{ocr.rreJrbr{o rrflrer.r, MorrlHoe no.noxuo o6paaoranocb Bcero Ba
rro.xropa qaca Ao rro,EBJrer,rrrfl ncnrrurnu 7.III.

B o6racr.sx 4-ro nnacca 6nlrxiafiuaa H Mecry Bcrrbrrrrnrr rpyr,fla il.flTeg,
Kar{ trpaBr{Jro, HaxoAr{Jracb Ea paccro.EHr4r4, cyrqecTBeHno 6orr,rueu 5',(puc. 4).
Torr,rio y Bcrr.rrrrntr 25.vr 1970 r. oHa 6rrna y4anena Jrrrrrrb na 6" no gbjr"ore.
A y ncnr,rrueH 25.vI 1966 r. n 25.IX 1g6gr.'6runrafiuruerpyrnr,rHaxoAr.rJrr{cb
Ha paccroflIlrrrr trpl{Mepuo 15". B o6,nacrr,r }rie Bcrrbrrrrnw2S.IY 1971 r. ne 6rr.uo
T^Iop, a 6urnrafiruafl rpytrna rr.EreH pacrroJraraJracb rra paccro.fiur{rr 6oree
.30" uo Ao.rrrore.

,[,na o6nac:refi orlrx Bcrrbrllrex 6r,rno xapanTepr{o roJIr,Ho IraJlr4qr4e oqerrb
npor.frlr{eHr{oro reMlroro BoJroKHa c sroxnytaMr{ [o o6e croponr,r. Bo scex
cryqagx AByxreHroclrbre BclbIIIrKr4 paBBrrBaJrrrcb BAoJrb Drrrx BoJrortou, Tu-
uurrlrrJr\t raltE{e 6r,rro ra ro o6cro.sreJrbcrBo, qTO BcerAa paSBr{Tr{e B TaKr{X
o6lracr.ax cr,rnruoft Bcrlbrlrrxlr rrpor4cxoAr{Jro rrocJre gauernoft anrr.rBr.raaqr{rr
6rlrriafiruefi rpytrtrbr tr.srerr, uycrr, ,qa)fie r4 BHaqrdreJrr,Ho y4anennoft.

f[un 4ansuefiruero a]raJrr.rsa o6nacTefi, rAe trporlBorrrJrr,r AByxileHroqubre
llcrIbIIrI_HI{? c TorrHI,I spelru,E 6onee 4eranbHoro r,r3)rqeHrr.fl r{x uarulmnofi cTpyn-
rypsr 6rrnu trplaBileqeutr rlNrerorql{ec.s flaprLr r{arurrruLrx uoreft. Onlr npc4cran-
Jlcrrr,r Ha pT9. 

-5_-B 
orAeJrrrHo AJr.E Ka)r{Aoro HJracca o6;racrefi. I-Ia 

-xaprax,

B3flTI,Ix ua 111, 51, nce praorayccbl uao6panreubr ctrJrorrrHbrlrr,r JrrrHnflMr,r, a rry-
JreBbre JrrrHr{rr uo.urr oSoanaqgubr inr.rpuofi rurplrxonoft lr,ruraefi. Ila rex naprai,
norop6ro 6rrnra sa.Etrr ue [6], r{Borayccbr uon.a N-uoJrflpr{ocrr{ raao6paireHrr
CNJIOIIIHI,IMI{ JII{HII'{XIII, A S-TTOIAPTTOCTII 

- rrITPUXOBrIM:iz.. !,IN HAIJI.rIAIIOCTI,I
Ha Bccx I{aprax o6.,racru S-nol,apr'rocrra sarenlueHr,r. flo4 Bcenlra Kapranrr{ Harrr{-
caHo BpeMfl I'rx rIoJIyrIeHun. CpanrreHl{e arr4x t{oMeHToB c Moxrcr{TaMr{ Bcrrbrrrrep
(crr. ra6ruqy) uonasr,rnaer, qro B oAr.rr4x cJrrra.rrx r(aprr,r [oJrrr [oryserr]jr /{o
BctrLI[IeH' B ApyU'Ix - roc"[e HIIX u, Kporle Toro, oHI,I qacTo SHaqI{TeJIbIIo oT-
crofi? tro BpexleHr,I or MoMer{Ta Bctrblrflnr{. Bce aro, Ho}IerIHo, Ire IroBBoJIrrc,f
'cAeJlarb TorIIIi,]x aart.irroseuuit o xapaxTeprrcrl4nax rroJr.rl B o6tracrlr AByxJrerr-
TO{HIiX B0rrblrrren, O4naHo IIo 3Tr{rf Hapralr Morr{Ho 6r,r.lto aaueu{Tb, arro Bo BCcx
paccrrorpeHr-rbrx cJryqafix non{r.rrypaqrr.s ]\{arrt{Trlofo nonfl 6t,r"ua cxoTquoii -trporflrl{elrlrr,rfi (nopa4xa 105 nnt) p.rrA xoJr[roB oArroro Brrana paotro;rraraercrr
MelIiAy AByrr.rI ptrAarfrr xoJrxroB llpyroro BHar{a. O4rau ne B]rerlHr{x pflAoB BcerAa
rrporfl)r{eHllr,rft, a gpyrofi rlotxer' 6r,rrs eua.rr.rreJrbHo r\rerrrrrue, r{an, rra[prrN{ep,
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:3.VIII r 3.VI !.972 r. (puc. 5). B rex cJr) raflx, norAa BcnbrrtrHrr pacrrorrara-
JII4ICb l{ex{Ay II0CI(OJIbI{I,IMII rpyntraMll IIflreII, Ha HapTax IIOJIfl MbI BI{AIIM Ha-
.iluqfle Trerr,rpex 6nuaHrx pflAoB xoJrMoB MarrrrrrHoro uona (puc. 6). Ha Haprax
rroJr.fl rex o6nactefi, rAe BoBHI{r(JIr{ Borrrrmr(fi 25.IX 1969 r. u 25.YI 1970 r.
'(plrc. 8), AoJrroe BpeME pEAolr pactroJraraJrtrcb ABe rrpor.sx{er{rrrre o6racr:r.r noJrE.
Ho yxe Ba AeHE, Ao BctrbrrtrHr{ s o6ozx cJr)rqa.flx rro.EBlrJrcfl pEA BnpanJleuraft uon.s
rrporr{BorroJro}nHoro BHar(a B uoJle ognoft ua o6racteft. trl[, xax r{ B ocraJlbublx
'paCCl[OTpeIIHbIx CIysaflx c AByxJIeHTOqIIbIMITt BCtrbImHaMtr, sAecb oKaBaJIuCb
pacrroJroffier{r{brMr.r pflAoM rpr,r npor.E}r{eHrrr,Ie o6nacrm troJIE. IIIrrpuHa BHyrpeH-
'Hr.rx o6Jracrefi Bo Bcex cilyqagx 6rrna uopa4xa 104 HM1 a frporfl)I{eul{ocrb rro
xpafineft Mepe AByx pflAoB xoJrr{oB MarrrlarHoro troJIfl - rroprAfia 105 nru. leo-
lferpr4qecnue xapar(Teprrcrr4r(r{ arnx o6nacrefr. u oco6euuoctrr rlx BBalrMlroro
'p actro Jroffi euu.r rpe6yror 4an suefi ruero I4B)EIeEIr.rI.

flo nErsan HaJrrrqr{e s o6racr[ Bcrrblmxr[ rpex [ptrMepHo rlapaJrJreJrbrrblx
pflAoB MarrrurHr,rx xoJrMoB 6rrno uaulr BaMerrelro roJrr,Ho B rlecnoJlbr(rrx cJry-
qaflX, HaH aro orMeqarocb Br,rrre,- I8.VIII 1959 r., 23.Y 1967 r., 24.XI
'1969 r., 4.VIII 1972 r. flo Haprau troJr.E ranafi ctrryaqn.E o6napymunaerca
ropaBAo qaqe. OAnaHo cJleAyer orrrerrrrb, qro r{MerorcE rr rar(I{e cJfyrlarr, Horga
n o6;racmr AByxJreHroquofi scrurunll pflAoM paclroJlararcrcfi Jrr{Itrb ABa pEAa
xoJrMoB Marrrrrrr{oro uon,s. 3ro Mbr BrlrAeJlrr, HarrprrMep, B cJr)rqa.Ex ZZ.VIII
1958 r. u l.IV 1960 r. (xapru ro;rn ouy6runoBarrrl e t4l).

3aprconnr, upeAcraBJreuHble Ha puc. 7-4, 6nur.r uault coBMeqeHbr c r4Me-

irotq,lu\rr4c.fl r(apraMtr Marl{rrrrrbrx uoneft, Itoroplle trpI{BeAeHLr na puc. 5-8.
oxaaanocr,, qTo Te rfecTa, r4e na6nro4aJrocb rloBbrrllellrle aKTrrBEocTr4 B cBeTe
.rrttnnut Ho eqe Ao rrofiBJrel{rrf AByxJleHro.ruofi BcrrbrrtrHu (erlr ruecr:a orMeqeubr
crpeJrr(aMr{ Ha prrc. 7-4), BcerAa pactroJraraJrucs n o4uofi IrB BHeItrHI{x o6nacteft
l[arHr{rrroro uo.rfl, n6nraal[ ee rpaHr{IIbI c BHyrpesnefi o6nacr:nro.

B cngau c r{BJro?r{eHlrr,rM o crpoerrr{rr troJIfl crol{T yuoMflHyrr,, uro Eproxnep
ra Banrguafiep [16], r,Igyqafl AByxreuroquJrlo BctrbrltrnyT.VII 1966 r., orMe-
'Tr,rJIU, qro orra BoSr{r{r(Jra s anrusuofi o6.iracrr, nMesileftTptrtroJrgpnyro M&fIrI{T-
rryro crpyr(rypy. Tlurepecen ran)ile BbIBoA, c4etauunfi Byu6ofi u gp. [17],
.o ror{, qro B axTr{Bnnrx o6racr.Ex c cucJroM Bcrrbllrten 6onrure 10 ruosr, paBBLr-

Baroq,eec.fl IroJIe BeAoMofi rolRpuocrrr cr{Jrr,Ho c}nl4MaJlocb r(pytrIroMacurra6-
IrbrNrrr rroJrflMrr ne4yqeft troJrflprrocrrlt. flo uateprraJry, trMeroqer{ycfl B lrarreM
'pacnopElr{eHur[, HeBoBMo]ItHo cyAI,ITb o flBJIeI{uI{ c}{tarl{.fi uolg. B cJI)EIaflx
BctrLruren 24.I 1971, r. z 7.VI 1972 r. rlo?fiHo 6rrno :rotrxo BaMerrrrb yrreur,rtre-
Hr{e paBMepoB BHyrpeHueft o6,nacur. Mox$ro rar(E(e orMerurr., qro B Hartrux
.cJryqa.flx He BcerAa nnyrpennuft p.fiA xoJrMoB 6r,rr o6,ractrro ue4ouoft rIoJLEp-
rrocrrr. llv,e'r'ucr, u o6paturre crysa[, qro BrrAHo vtB pvtc.5-8, r4e aHaJIorIrrIHo
'rorry, Hafi Dro cAeJrauo n [16], BeAytr{afl rloJrflpHocrb o6oanaqeua 6yrnoft p, a

BeAor{a.fl - 6ynnoft I.
rIo xypua,rau <Solar Geophysical Data>, r4e uy6luHyrorc.rl fiaprbl MarHIrr-

.ur,rx uorefi o6cepaaropur,r Mayut-BI{JrcoH, troilyqeEEblx c pa3peIleHI{eM trpl(-
Meprro 1,7" x 74", ttat.rl:a 6ruro upocMorpeuo 6onrmoe l(oJrl{rrecrBo HapT Ba
'HecnoJtbno ner. Enrro nafi,qeno Lrrroro cryqaeB, norAarrMeJIocb Hecl(oJrr,Ko pac-
'IroJroxteHHr,rx p,sAoM o6,racrefi MarHrrrrloro froJIE, Ho AByXIeHTO.IHrIX BCtrLIrueH

He 6buro. Bo scex Drlrx cJI) rarx vlrvr paaMepbr BIryrpelrHux o6rracteft cyqe-
,crBeHrro trpeBocxoAr/rwt lja HJw, trT.Jtt':. AJIrrHa pEAoB XoJIMOB 6rrna MeHblrre
'105 nm.

PaccuorpeuHr,re HaMr4 AByxleuroqHbre BCrrbIIIrnE BoBHr{KaJIrr BAoJIb uy.renoft
.JrrrHr{r/r, pasAeJr.flBlrrefi 6o,nee ctrJrbHLIe rloJr.fi B gauuofi o6,iracrlr (ouu otlteueur,r
Hpecrrar(aMr{ Ha prlc. 5-B). B AByx rpytrtrax rlflrerr - 23.y 1,967 r. v'

28.y L972 r. - o6e HyJTeBbre JrrrHr,rrr pactroJraraJrr,rcb cpeAlr oAIlHanoBo cIIIJIBHBTX

rrflTerl m6tt'r^:r- AocraroqHo trpor.Elr{eHrrrruu, B ETr4x cJr}ryaffx AByxJreuroqubre
BCur,I[rr(r{ ilporltsornJrrr BAo JIb o6eux HyJreBbrx ttuttuit.

Ecnu scnrrilKrl BoBHr{HaJrrr B rpytrflax 1-ro r(Jracca, rAe p.aAbr MarHtrTl{trx
xoJrlroB AoBoJrr,Ho yBr(I4 Ir Itrrrprrua nuyrpeuueft o6lacrr B cpeAHeM paBrra
3.70a nn (puc. 5), ro o6e JreHrr,r B HarralbHbrft uorteut troqrr{ cJILrBaJIr.rcb Apyr
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c ApyroM fr 6il1fii oqeHr, 6mrartw tt nyreaofi :nt4ttlw norg. Tana,s me 6tr.raocrr,.
o6enx. JreHr Apyr R Apyry ua6nroga.rracb rr Bo Bcrrbrrune 23.IV 1g7l r. (4-ilt
Hlacc)' B rex cJllnra.Ex, ItorAa prlAbr xoJIMos 6rr.irll oqer{b rrr[pon]rl{r.r u ur{pr{r{a
BHyrpeHlrero pflAa cocraBJrflJra rrprrMepHo 6,704 nn (puc.8), o6e reurrr c ca-
Moro HaqaJIa BOIbIIIIHIT 6r,uu eaMerno yAaJlerrri Apyr or Apyra. Taxlre Bcrrrrrrr(r{
x a p aRTeptrS oB aJrrrcr, Ao Bo Jrbr.ro B.frJrr,rM p asBr4rl4er{.

HaHuon BctrbIIIreqIrIJx JIeET K trapaJrJreJrlr 6ru c&Mr{M paBHI{r\r - B BaBr.r-
cr4MocTr{ or rroJro}Itentrfl lryJreBblx nunlrfi uon.s. O-reur 6orsrrue yrJrr,r Har{Jro-
na (75-B5o) uarqe scero na6ilroAaJlrdcr, y Bonbrrrren, Boar,rtrrxrrrtrrx s o6.nac.rflx
2,3v 4-ro xraccos.

I{an au4uo raa ta6nraqr,r, rroqrl{ Bce paccMorpeHHr,re AByxJrenrorirrbre Bcrrurx-
xra 6nrrr.r oqeHr, cI{JIbHbrMr4 B cBere rrrrtttrrti }I,r. Ho rrx [po.rrBJreHl4.rr B paAr,ro-
Arratra3oHe, a ?al{Hte cB.flBaHHr,re c HrrMr{ reo{uslruecHr,re e{{exrbr cyqecr.BerrHo
paSJIuqaJIIlIcb, Ecnz paccMoTpcTr,, ]ranpr4N{ep, flrrKoByro frJroTHocl]L rroTor{a
paAuol1tsilyceHr{fl Ha sacrore oHoJro 9000 lltteq, ro y BcrrblrreH, BosHtrnurlx
s o6ilacr.Ex 1-ro ntacca, oHa oKaBaJracb rrop.EI(na (103 :-10a) . 70-22 am. ru-, . eq.-r.
V ncunnen nre 12.v u 5.vI 1969 r. (2-fi x.nacc) u 25.iX 196g r. vzs.yl lg70 r.
(4-fi nnacc) oHa nop.rrAr( a 1"0.10-22 6m. ffz .atg-r, r. e. HaMHoro Meur,[re. Cornac-
no [t], uar.r6olr,rurae reo{nsuuecHue a{{enrlr rannte o6br.rno oonpoBo}r{Aaror
BctrI{ItrKI,I, BoB}Ir{HIrrue B rpyflfiax rrflTeu c cr{.rrt;Hr,rlrl{ troJrflr{I{. Cte4oratc.nsno,
AByxreHToqrrbre BcrrbImHI{, trpor4cmeArrrr{e n o6nacr.sx 6ea nflrerr, ropaSAO
NIeIIee oHeplI,IaIHLI, qeM BCtrbIIrrHI,I, BoBHI,IHITTI{e B O6.naCrgX C [,trTrrax{tr{, xoTE
rro r{rrrer.rcrrBrrocTr4 r4 rro rrJrou{a4u n flo orrrr oqeHr, 6.nlrsxlr.

I4raH, B rrasecrBe ocuoBHoro Br,rBoAa rrolr{Ho crrrrrar}, crreAyrou{ee: B p.EAe,
cJIWaeB AJIfl BoBHtrItIroBeHI{.fl AByxreuroqHr,rx Bc[rrrrflen ueo6xo4r.rr{o ocyqe-
crBJreHr{e raxofi xou{urypaqr.rrr r{arHrrrHoro rroJrE, rrp[ noropofi e ueuocpeA-
creeHrroit 6nnsoctn Apyr K Apyry pacrroJrararorcn rpv (a zrlor4a z uernrpe)
pflAa xo.rIMoB MarHtrTlroro rroJr.fl paauoft noJr.[pHocrr{. llporrrlnerruocr]; xo?fi
6u qnyx p.EAoB xoJrMoB AoJrlnua 6rrrr, uopx4na 105 rcil,, a ufrptrua unyrpeuneft
o6;nac'rr.r,- pacrroJrox{enuofi nnenr4y rloJrflMrr rrporrrBonoJro?riHoro BHar{a,- no-
pflAHa l}a nat.

. flpuuoury 6naro4apuocrr, aHaAeMrrny A. B. cenepuonry r{ Ha,ArrAarah{
{ns.-ruareru. rrayfi C. tr{. ronacrony r{ II. H. cteuau.sn Ba rroJre,Hyro Ar{cnyc-
CIIIO.

Anpe;rr, 1973 r.
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CPABIIEHUE CBEtIEIIIIfl B JImHIIflX H" u K Ca II
B COflHEq}IbIX BCTTbIMI(AX

T. T. Ilan, A. II. I(Paur,urrn

Ha ocnosanrlrr cfleftTporeJrrrorpaMM, troJryqeEuhlx na gnofiuou crerrporeuuorpa(pe

ltpnltcnoi.i acrpotfzaravecxori o6cepraropuI{, r{3yqaercE cBfiBb Merr{Ay pacIIpeAeJreEueM cBe-
qeElrfi B qerrrpaJrrrEbrx qacT.sx il'rrrafi Ho r K Ca II so gcnbrltrrax.

Haftgeno, qro rro trofio5(enrlro yaJrr,r Botrbrrrreft B ntrEl{fix Ho z K Ca"II xopouro coB[aAa-

ror. ltone6asrr apxocreft n Jtfrrrttfrx Ho z K CaI I o npoqecce paaBrrrl{fi Bcrrblmrtll fipotrcxoAflT
,crrgxpouEo. flpr uepexoge or {noxnytoB K Bcrrbrmr(aM aMtrJrr4TyAa xone6asus Epxocrr.{ B

rr.rsr4 K Ca II roapactaer 3rraqr4TeJrbuo 6ucrpee, ueur Ho. Ha6troTlaeutre oco6ersocru cBe-

rreElifi B JrI{EIrfix H,, u K Ca II go Bctrbrrrlxax, BepoffTgo, rro}r(Eo o6tronutl, ecJrl4 trplrufiTb,
qro orro o6ycroa.ueuo oneKrpoEEhIM yAapoM.

COMPARISON OF THE Ho AND K CA II RADIATION IN THE SOLAR FLARES'
by T. T. Tsap,A. P. I{raminin - Relationsbetweenthebrightnessof the HoandKCaII
lines in the solar flares are studied on the basis of the spectroheliogramms, taken with the
clouble spectroheliograph of the Crimean astrophysical observatory.

It is found, that there is a gooil accortlance between the Iocations of the flare knots in
the Ho and I( Ca II lines. During the flare evolution the brightness oscillations in the Ho
.ancl K'lines are synchronic. The K Ca II brightnessfromthe flocculi to the flares increases

faster than the H* brightness. Evidently a observational radiation features in the Ho antl

K Ca II lines of the flares can be connecteal with the collisional exitation.

O4no raa flepBblx ctrenrpo{oroMeTpl,Ixleoxlrx IICCJIeAoBaHuft cBeqeuufl Bo

BCur,rilrHax B ilrlrrrl4flx BoAOpOAa 1t UOIIIIBOBaIIIIOIO KaJIBItrI{fi IIpOBeAeIIO

3. P. MycreJreM r4 A. E. Cerepnrrru [1], rroJryrrr{BmuMtr, qro rrJroruocrb IrJras-
Mbr Bo BCIIbImKe 6Otr,rue, qeM B oltpyffialoqefi xporvrOC{epe, lr HtrEeTI4qeCHaE

reMrreparypa 6ilu3na x l}a epa1. trl[ccne4onaulIe BctrtIIleH C BbIcoHuM paBpe-
lreEr{eM tror(a3aJlo, rrro orrtr cocroflr r{B MeJrntrx yBeJrKoB pasl\{epoM He 6oree
500 nn, t21. B 13-61 ycrar.roBJrerro HaJrr{qr{e Henoropoft uocJreAoBareJrr'Eocra
Boaropaur4r Epnux lttr:uilfr. Bo BcrrrrrtrHax. PfiAoM aBropoB raxlr(e paccil{arpl{*
Bairc.E Boupoc o Jlor(aJrrr3arluu cBeqeHutl B paBI{bIx JIIrHIrflx Bo BcrIbIIIrHax. flo
AaHHbrM oArrr{x aBropoB [7, B], rrv:rrfrfr" BoAopoAa r{ trourraoBarruoro fiaJrbrlrlfl
CBeTflTCfl B oAHIIx I Tex rxe o6:r,eUax, peByJIbTaTLI Apyu{x aBTOpOB tronaabl-

BaIoT, qTo BoAopo[ II oAr{a}r{Ar,r IIoHr{SoBaHHrrfi Harlqlrfi cBeT.ETcE BO BCtrbIItrKe

B paBHLrx BoJIoKHax [9, t0]. Ouenu,4uo, qro [peAcraBJIEer ullrepeo 4alrueft-
mee ua;genue Mop*ororr{rrecxr{x oco6eHnocreft u xapaHrepa cBeqeul{fl BcrIbI-

rrleH B paSJII{qHbrX cleHTpaJIbHr,Ix JrI{Irr{.Ex.

Sgeon Mbr I(BJ raeM oBflBb Me)fiAy pactrpeAeJrelrrreM cBeseuufl Bo Bctrr,rltr(ax

B rtregrpaJIbHBIx qacrflx llfr:r-:rrft Ho lr K Ca II. MateplranoM AJIfi trccJIeAoBaHI{E

trocJryErr4Jrr{ ctrer(rporeJrr{orpaMMbr. rroJr)ruerrHbre B rerrellr4e 1957-1960 rr.
ua gnofiuonr ctrenrboreJllrorpa$e Itpnrrrtcnoft acrpo{uauuecnoft 06cepBaropuu
[11]. CuentporeJlflolpa]IMbl B ut:zrtafrx Ho u K Ca II uolyraJlucb BoeIAa oAIIo-

BpeMeHrIo, qro oqellb BalI(HO, TaK I(aH HalI{AtIfi yqaCTOI{ Ha trOBepxEoCTE CoJIE-
qa cHrlt\IaJIcfl Tlpvt oAI{HaI(oBLIx arMoc$eplIblx ycJIoBI{.sx. Br,rxo4une qeJIE
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Pnc. 7. Cnentporernorpal{Mbl B JILIHILEX Ho r'r K Ca II, noxaarrBalo[${e xpolroc{epuyrO

Bcrrr,rrlHy 1.lV 1960 r.

) llsn. I(pr,IMcHoft o6cepBaropl'Iu, r. LI

orrenrporpa([acocran.rrRrlrl 0,32 A lns K-lurruu Ca II n 0,20 A Ana Hor Aua-
ruerp lrao6pirr.rrg Coluqa rra cHI{NIKax paBlrgJrcfl L1.0 nn fi;rrfr. 44 71il,. [ilfr
rr3yregrrg Mbr oro6paJlr 29 nap ctreflrp-oleJlllolpaMlvl' cnflTr,Ix Bo BpeMfl BcIIbI-

meri trptr xopomux Llao6pall{eHllflx. Ha HaI{JI}^TltrI{x ctrel(rporeJlllolpaMMax,
troryqeHtrtlx npII 4uauetpe [3o6pa[ieHtrn Colnqa lL} nn, BIIAHLI xpoMoc$ep-
Hbre AeTaJII{ paAMepO}I n 1". O6r,r.ruo Bo Bpe}Ifl BCtrbIIIIKtr CHI{MaJIaCE, oAIIa trapa
orrer(rporeJlrrorpaNII\I, r( Jrrrltrb 23.VIIl 1967 r. 6r,ua cnRra ceptrE uB 12 c[et\'
rporeJrrlorpaMu Bo Bpet\{.a BctrLrlIHrI 6alla 1. flocHonr,Hy ocTaJIbHLIe tra)rrlae-

Mbre BCITbItrII(Ia Bo BpeMfl clleMrtll 6r,rlu ua paBEr,Ix CTaAI{fl_x paBBtrTII.ar I{X

6a71.,t ulr oqeHI{JII{ Br{ByaJIr,Ho IIo c[e1rpoleJrl{olpaMMau. Hau6onee EpKtre
I,rB rra6.rrroAaBrtrraxcfl lra Harur{x cler(TporentrorpaMMax Bctrtlrrren rrMentr 6anJI
OJA J.' 

tr4ayreuue ctrexrporeJluolpaMll trpoBoAtrnogb C,touoqE'ro 6nunx-xOMtrapa-
ropa Ir {ororrterpupoBauocr, sa MtrHpoooroMerpe MO-2. Paauep q,eJrtr MfKpo-

{ororrrerpa ,rpu lr;MepeHugx BcerAa 6pancr oAtrrraroBr,rM tr p_aBubrM__0i8 X
x0",8. Iipu $orouerpupoBaHr{r{ Ha cre*rporeJrrrorparr{Max B H" u K Ca II
rr3Mep.EJrr{cb oArrtr rr Te ?r{e Mecra Bcrrbllrrelt r SnoHxyloB. B fia'recTBe r{cToqlruHa
cpaBrreHr{fl I40troJrb30BaJrtrcb rlpr{Jre}naq,tre H CooTBercrBylolq,rrM ysJraM rracTE

,rbuornnyq,ergoft xpoN[ocSepr,r (nrecra, rAe IIe Ha6JIIoAaJII{cb. yBJILI xpoMoc{ep-
uofi cerHr u 6olguue ro.nonua). 3Haseuug rroqepneHtrft o6r,tqnr,ruu Mero4aMn

trepeBOAIIJII{Cb B rrHreHcuBHOcTrr.'ECnu 
o6Oauacflrb rlepeg Iy flpliocTb I] yBeJlne BCtrLIIrIHI{ tr qepeB I, - flP-

nogrb coceggeft HeBoBMyIqeHHOft xpol\[Oc$eprr, TO I{B CIIeHTpOIeJII{OIpaMM MLI

rraxoAlaM Iyl Irr. 'l'axranr O6paaolr, CqI{TaeN{, rITo Ila6JiloAaer{oe uSJlyqeEtre Bo

Bcrrbuune BBJrflcrcfl ero co6crBeHIIriri I,IBJry{€IIIler\i. 'laxoe Ao[yIqeHIae BtroJrHe

crIpaBeA.{I/IBo, TaIt Har( otrTflcecHafl ToJIITIa B r{eHrpe Jrr{HLIft H' u K Ca II
sua.rllrerlHo 6olr,]lle eAI'rHI{IIbr [12].

tr{syuenue BctrbIIIIeH Ha crlelirpoleJll{orpallrlax [oATB_epiI{AaeT pEA IIx oco-
6euuocrefi, O6napyxteuHblx pallee ApyII{MII aBTopaNIIl. BCur,rmxu oSr,rqno co-

crorrT rr3 oTAeJILELII ySJIOB, ItOrOpLIe HepeAKo pactroJlalaloTc,tr B BIIAe AByX
pflAoB BAoJrr, BoJrorilra, paaAeJr.Erorq,ero 06Jlacrrr np-orrrBolroJIoxrnoft IroJrflplrocTrr
irarrrrrrnoro trorfl (pltc: t), uto corJracyerct c [13, 15].

i\,{raunuanr,ubre pasMepr,r Bcrbrrreqr.rbrx yBJroB B Jrrrur{flx FIo u K 91 II,
[a6rroAaB[ueC," ,ra HaIIILIX CuenrporeJll{orpaMMax, 6t;rln 6ilnexu x 7000 nn,
xoTfl, Haft MLI yKaSbIBaJIr{, Ha JryqIIII{x HaITIIIX CtreKTpOIeJrI{Ofpar{NIax BI{AHI,I

Aera;rua xpoMoc{epbl paBN{epol{ oHoJIo 750 n,nc. I{epeqno BcrLI[IeqHLIe y3JIbI

BoaHt{rtaroT B I\,IecTax, IAe reNI}IbIe xpouoctfepubre BoJIor(Ha n Ho o6paayroT BI4x-

peBylo crpyr{rypy. Eclu ncnou}rr{rb, qro BoJroltoHqa HaupaBJre}IbI BAoJIt, ilo-
treperllrblx IvIarHI{THt;r\ noJleft [16], 'r'o r'ra cxa3aIIHoro 1\IoiIiHo SaItJIIotrI{Tr,, qro
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BotrblmeqEble yBJIbI MoIyT BOBI{IIKaTb B I{eCTaX, l[e I,IN{e}OTCTI CHpWeHHbIe Ir[&I-
Hr{rHbre noil,fi. AHaJrorusHbre pe3yJrbrarbr 6uru uo.nyueHhr paHee II7], rRe
yHaBaEO, qTO BCILIm(I{ BOBHflKaIOT B Mecrax C(peqeHIIfl ltM paBBeTBJIeHr{,g'
trotrepeqllblx MaIITI4TITLIX trOJlefi .

Mr,r raHxe paccMorperr{ Nlecra BoaHr{r(HoBeHlrfl Bcrrbrrrreqrrbrx yBJIoB orHo-
cureJlbHo.sqeeH xpoMoc6epHofi cerHu. O4uaHo, B orJr}rqr,re or U8l, Mr,r He 06-
Eapy)+tl{Jrr{, qTo BcnblrlrKrr BoBrrLIHaIor o6.gaareJlr,Ho JrI,Irub B r\,IecTax trepece-
qeHrrfl rpaEr,rq Hecr(oJrbr(Ex gqeeft xpouocsepuofi cerr{r{. c;regyer, Kporvre,
TOrO, OTMerr{rr,, qro roo6qe us-aa 6o.]IE,IIIofi ueperyr.spHocrr.r B pacupeAeJreHllE
o}lnccvv. IIo coJrHerlHoft lonepxuocTl{ rpaur{qa Haxr4ofi ,s.refiru B orAeJrr,Hocra
otrpeAeJr.fl eTc,E qacTo Becr)Ma HeyBeperrHo

CouocrasleHue pactroJlomeHl{fl yBJIoB Bcrrbrltrex Ha cnel{TporeJrr{orpail{r{ax,
crrflTbrx B IIeETpaJrbHr,rx qacr.Ex nuurafi Ho r.r K Ca II, rofiaSaJro, qro or{rr, Kax.
trpaBEJro, pactroJrararcTcfl B oAHrrx rr rex lrre lrecrax. Pacupe4enegrre flpnocrrr
B ySeJrKax raH?r{e B 6orr,muHcrBe cJr)rqaeB no4o6uoe. floc.ue4nee xopomo BrrA-.
uo r.rs rloronrerpnqecKu-x pa3pe3oB, noropbre 6srrlr uocrpoeHr,r Arr.E p.EAa BCur,r-
men. flpuuep rar(rrx {oronrerpr.ruecnr.rx Hpr.rBbrx 4nn o4uori r{B Bctrr,rmefi trprr-
BeAeH Ha pl{c.2, ua Horoporo BI{AHo,.Iro s 6orr[r{}rcrBe cJl)rqaeB ulreercE
AoBoJIr,Ho reclrafl cB.EBb IIeII{Ay xoAor{ r{SJIyrIeHrr.E B JrLrHLIflr IJ, ll K Ca II.
Buno,q o Harr.rqu[ recEoft cBtrau ]\reh\-Ay flpr{ocT.Eil{r,r B rrrrnrr.trx }i, z K Ca II
BO BCtrLIIUHaX TaI(X{e UOATBep}ItAaeTC.E COIIOCTaBJIeHIIeII 6O,,rr,mOrO KoJItrrreCTBa.
cneltrporpar{M BctrbrrrreH, troJr)rqeHHr,rx Ha ctreHrporpase c anrene [191. flpaH_
Trrqccrtu Bce ySJIbI BcrIbIIrreK, na6nro4aelrble B JrI{HI'Ir.r IJo, nra4ur,r s rlru14,n* Hu K ca II. 3ru peayJrbrarbr xopomo corJracyrorcs c t8ll r4e uafi4euo, oro ro.
B^ctry-mfit{ HaR Ea Ar{cHe, Tar( r{ na rlru6e r\rancr{rryrrbr .EpKOcrr{ s ilugrgx H
Ca II u H, ranme xopouo coBrraAaror tro rroJrolr{eHr{ro.

Ha puc-^3_.lpeAcraBJreHbr cBeroBbre nprrBbre B Jrrr,r{flx Ho u K ca II 4;lr,Bctrbrmrtz 23.VIII 1967 r. tr4a plrcyura BrrAHo, qro ualreHeHr{e co BpeilrerreM
uHTerrcrrBrrocrl{ BctrbrmKrr B Jr_r{Hrr.trx Ho lr K Ca II r 6onr,mr.rncrse cryqaeB,
trpotrcxoAr{r cr.r_HxpoH_Ho. RO,O6rqe roBopfl, 4anur,rfi (paxr rrorner y6asrJBarr, Ha,
TO, qro Jrl1,B.vfit H, u K Ca II uoryr cBerrrrbcfl Bo BctrLrUrHe B gAHOM r{ Tonr }rie,
o6reue, u6o, rax Mbr orMeqaJrr{ paHee, tro AarrHhrM p.EAa aBropoB Jrr{EEtr HeKo-
TOpTJX 9JTeMeHTOB BOSrOparorC.g Bo BctrBIIrrHaX He oArrHaHOBO, qro rlrolr(Ho,
o6'sg,crl'urn pactrpocTpaneulrelr y4apnofi BoJrHbr na o6racru lrarraJra Bcrrbrrrrxrr,
u noa6ym4eHr{e}r xpo}roc$eprr aa ee Sponrou [20]. OveBu4no, qro ecJrrr cBe_qeEr{e B Aaurrbrx JIIrHrrflx BoBIrr{Haer rra paaHr,rx Bbrcorax, ro 6yger na6nro4arrca
HeKOTOpa,fl trocJreAoBareJrbHocTr, r{x BosropaHr{,E.

Vuurrraa.r, qro HoJre6auu.fl ,rpxocreft s ruurrsx Ho lr K ca II no Bcrr6rrrr6ax;
Epol{cxoAffT B OCrrOBrlO}I CITEXpOHHO, rrbr HaHecJrrr Bce AarrHbre rro r4SMepeHI{flIr[.
apxoareft Bo Bcrlblrurrax, upol{cxoAl{Bruux s6nlrslr IIeHTpa coJrHe.1Horo [11cr{&r(a erou cJrJruae He Hylr{Ho ytrrrrrr,rBarr, troreMtreHr{e i xparo) Ha oArrrr rpaSux
(puc. 41. Ha pucynne Eap,flAy c flpnocr,Elrrr Bcubrrtre,r MEr EaHecJr,r flprocrrr AJrflj
Sro*xyuon. orueruu, qro flprocrb B yaJrax S.iroxxyron, Br,rpalneHrrag B eAr.r-
Huqax EpKocrr.r coce4neft HeBosr{yrqernofi xpouocseprr, ue upeaocxoArrr 3Ha_.qeHrr, 2 a ,r,uttuu Ho ll nernvr.ruu 5-5,5 B JrrrHr{r4 K ia II.

Ha puc. 4 nuguo, qTo ,.aK no {rorxy.nax, TaH r{ Bo Bcrrbru^ax .,Mee,tcrr.
orserruBa.a SaBrrclrIr{ocrr, }re?r{Ay .EpKocT.Errrr B Jrr{Hr{Ex Ho u K Ca II. O4uaxo,.
HaR cJleAyer uB prrc. 4,_n pnge cJr)^raeB Alrctrepcr.r,E roqe6 BHaar1rrerbgo [peBbr_
maer BoBMorHnr,re ourr,r6Kl{ LraMepel{ufi xpnocrefi. 3ro cBrrAereJrr,orByer o rorrr,.qTO B OTAeJrbEr,rx ySJrax BctrblmeR r.r $roHrynoB r.rer recuoro ooorBercTBl{f.
Melr{Ay .flpr{ocr.Er{r. flatee tr3 pr{c, 4 nlrguu, qro B rtre.[orr r{Nreerc.fl tlnasuhrfr
trepexoA or SaBlrcr4Mocrl{ r{e}I{Ay flpl{ocrflr{r{ 4.nR S;roxHyJroB r( BaBr{crr1rocrl{
Ire)I{Ay ,spKocrflMr'r Bo BctrbIIIIHax. Hanr upeAcTaBJlflercfl aTo ecTecTBeHHhItt{,
TaH r{alt IaBBecrHo, qro BctrbIIrIHr{ B JII,IIIuRx Ho ll I( Ca II, nan [paBrrJro,.
npeAcraBJr.sror co6ofi 4anr,nefiruee BosropaHrre cyqecrBoBaBrnrrx paHee ysJroB
{roHny.uon. Buecr:e c rer{ rr{e}r{Ay BaBr{cr{Mocr.qNrr.r AJr.fl .fipr{ocrefi'no {;roxHy-
JIaX I{ BO BonbrmHax I{rreerc.s cyqecrBer{Hoe paSruqfie. Ouo cocToI{T B TOII, qro
Bo BctrbllrlHax c pocTolr .EpltocTl{ n Ho rrpHocTr B JruHErr K Ca II yBefluquBaercg.
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Pnc. 2. @oroarerpruecfifie nprrBbre [JrE

BhJ7n gh40n th,t7n Jh00n t 0 46gr^n
Bctrbrmfirl, cusrofr B Jrr{Errfix H. u K Ca II

Plrc. 3. CseronLre fipr.rBbre xpolroc(peprror.i ncnumru 23.VlII 1967 r., ronyqeurrr;rc D nyqax
;rr,rnnrt Ho u K Ca il
Pnc. 4. Corocrau;renrle IrrrrerrcrrBnocreii 4lr Bcllblmerr lr Qnoxxy;ron, fioryqenEbrx B fiyqax
.nlrnnri FIo lr K Ca II

,BaMerEo 6rrcrpee, qerr Bo {roxxynax. 3to, BqacTHocru, t\IoE{eTyKaBriBarbEa
To, qro B Mecrax, rAe BoBlrunaer K Ca Il-ceeqeHr.{e, fir,rrrerr{qecHafl TeMtreparypa
rre Mox(er BaMerHo trpeBr,rrrarr, 10 000', rax HaH r,pt4 T? > 1000'6y4er upo-
r{cxoAurb nepexoA rroHoB Ca II e cocroflrrrre Ca III [21].

Vqrtrbrsafi trpl{BeAeHl{r,re BLIrtre peByJrr,rarrJ, paccN{orprrl{ BoBMo}r{Hbre Me-
xanuarrbr uaJr)rreHr{fl Bctrr,r[ren B Jrrrrrr{flx I{o u K Ca II. }taH uoHaaaro B 122,
23], ocuoanr,rM rfexarrrraMolr, otrpeAeJrflroq,rrlr lrairyqeHuelB illalunyr. K Ca II,
Eo {ronnyrax rr Bcrrr,rurxax flBJrrrercfi DJrenrpoHnrrfi y4ap. Hamr Aaurrr,re rroA-
rBeplr{Aaror Err{ peayrrr,rarbr. Ec.nu /[1 (Ca II) - qr{cJro aroMoB Ca I[ n oc-
EOBHOM COCTOflHT{rr, rze - gJreKrporlrrafl nouqerrrpaqfrft, gn - cpeArree a{{ex-
TUBrrOe ceqeEtre AJrfl BoS6ymAaroqtrx croJrnHoBeHuft, To r[trcJro noa6ytx4aro-
rrlr{xcfl croJrr(rroBerrraft panuo [221
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Berusuurr rorapu{nra {ynnquu Fiy lltfl BoAopoAa u Ca II trpr,rBeAerrbr s ra6-
JrurIe.

Itarbqnft | aooopoo ll

- l-;1 ^ll'"'"*
5 ,39
6,38
6 ,87

B cocroEnrrrr paBEoBecrrE qlrcJro roe6yrr,4aroqux cronruoseuuft
paoHo rrrrcJry r,ra JrFIeEEbrx xn anron .l[2*1.

9uclo uar)rrreunblx ftBarrroB

Nz-L:SS"#
Huxtnufi trpeAeJr BeJrr{qrlrrrbr 1y'2-1 Mo}r{Ho oqeHr4rb na na6troAeuufi. O6osHaquM
EepeB 11 ocTarorrHyro' rrHTeHcuBr{ocrb Jtt1]l,17],t K n yaue BcrrbrmHrr, a qepe3.
ri -- ocraroquyro uHreucr,rBHocrr, s roft )fie Jrr{Hrdrlr AJrtr rreBoaMyqeuuofi xpo-
ruocSeprr. Tor4a AJrE .sprocrefi ysron Bo Bcrrbrrrrxe r{ HeBoar\,ryqenuofi xpomo-
c{eprr rfoiHrro Hatrr{carb:

rr.dl I{ ra d.),, , ('\

r4e 16 - r{HTeHorrBrrocTr, HenpepbrBHoto
fI p e4e.ru r.rur e I p Ir p o B a Hrrfi o tr p eAe Jrfl ro r cfl

N,-,) Nz*t: #+r. _i,, 
,tr^

Ocraroquag trrrreEcuBHocrr 6ura Ba.sra r{B 1241. Bursrrcilentts, [poBeAeHHbre,
upu sllaseHuflx gn: 10-1u cJtL2, nr: 101t, f'Vr (Ca II) : 1gt0 u f rl I, : 22,
troHa3^aJrrr, rrro paRerrcrBo //r"lz: 1y'2*1 co6rroAaerc.ff trpr4 BHaqeHy.;z- Tr:: 5000". Tanuu o6pasou, BrrAr4M, uro 4eficrnureJrr,Ho a crrynae nos6yx4euun
gJrer(TpoHHbrM yAapolr cBeqeHrre e rr.rHu[ K Ca II uoxrer ua6lro4arrca ao
Bctrblmnax rlpr{ AoBoJrbxo Hr4sltrrx reMrreparypax, Br,rgcurau Terrepb, Mo}r{er JIa
alerrponuuft y4ap o6racnrarr na6rroAaeMbre oco6ennocrn cseseHr.r.fl Ho ao
Bcn_brmr(ax. B cnyvae nos6ym4enu.E BoAopoAa sJreHrpoErrbrlr yAapoM c r(axoro-
lu6o ypo.rug i ua ypoBel{b /c urr uoxer\{ Tar(Ere Harrr{carr, Bbrpa}rieuue, aHaJIo-
ruuuoe (1),

Nl\x : /fr (H) n"giyFiy(H). (6)

Cpannlru r{BJr}rue}rr{e B JrtrHr4flx K Ca II u FIo, crrrrrarr, uro roa6yniAeHr4e.
aroMoB BoAOpOAa C OcrroBrroro ypoBufl ua rperr.rfi ypoBeHE, OrrpeAeJrflercg Djreri-
TporrHr,rlrr yAaporvr c trocJreAyroqurru treperoAaMr4 3--+2->1. Tor4a AJrff orrro-
meHu.fi qr4rcJra nos6yrn4aroqux coyAapeuufi A.un HaJrbrIufl rr BoAopoAa rroJr)rur{]\{

Tan rax paagocrb troreuqtraJroB troHuaaqutr BoAopo[a rr oAuarfiAbr Eorrrrgo-
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BaHlloro r{airblIlrfl CocraBJIfleT Bcero I ,7 e6, to rro}IiHo oml{Aarrr, qro r{3}{eHe-

Hlre orHorrrelurT Nr (Ca II)/N1 (H) ot rlecra H lrecry Bo BcnbIIIIHe 6y4er ue-

6o,nr,unnr. Cyrqccrnenno 66nturuuz 6y4y'r I,IsLIeHeHLIfl c reMneparypoft olHo-
rxeHr.r.s Fo(CaII)lFB (LI) (cu. ra6rrqy). Iloarouy 6y4eu trorlararr', qro H3-

r\reHer{rre BeJrr{rrrau F1, (Ca II) u .P1, (H) onpeAeJlger B oclloBIroM I{BMeI{eHI{e

r{HreHcr{Buocrr{ B Jluurr.sx K Ca II u FIo Bo BcrIbIIrrHax.
Paccuorprar{ retrepb cy4n6y aJIer(rpoHoB, notraAarou,rlx B peayJlbrare Bo3-

6yxgeulrg aJreHrpoHHrIM yAapoM I{a ypoBeilb 1r2P"l"lt tperr,Ili ypoBelIb arorla
BoAopoAa. Enentpon c ypoBrl,tr 42P,1,Ca II uoniet B peByJrbrare ctroHraHHblx
nepexoAoB olryorllrbc.fl Ha ypoBHII 4 S nBD, uepefitlr Ha ErIL+re ypoBHII II9A

AefrcrBueM DJIeI(rpoHHoIo yAapa Bropolo poAa, noAlIfl'tbcfl Ha 6AI{H I{3 Bepx-
Irr{x ypoBrrefi uog AeficrBueM aJrerirpourroro yAapa nepBoro poAa r{J1r4 troJrti lr3-
ryrregua. Haxoneq, DJrexrporr c ypoBHfl 42P"1, rtrolr\ar 6rrrt oropBaH Sorotlo-
Htr3 aqr4efi I{ I4o }Ir{3 aql4efi e nenr po nHbIM yAapo NI.

Ana.norn.rHo AJrfl aror{oB BoAopoAa a.[er{rpoH c rperbero ypoBHfl B pe3yJrb-

TaTe crrolrTalrHbrx nepexoAoB lrolrieT olrycrl4Tlcfl Ha BTopoft IIJII/I oclroBHofi
ypoBeHb, r{BJr)qI{B coorBercrBeuuo I{BaI'IT n Ho unl.t Lp, nepefirll Ira Brol]ofi
ranra uepnrrfi ypoBerrr, B pesyJrlrare oJler(rpolruoro yAapa Bropolo poAa, a raii-
?r{e troArrflTbcfl IIa Hanofi-[I46o nepxulrfi ypoBel{b tro nepeq[cJIeHHbIM BbIIxe

[pLrrrI{Ha}I. I(porrre Toro, c TpeTLeIo ypoBl.Ifl arot\Ia BoAopoAa aJIeKTpoII ]\to;IieT

6irrr, copnall B peayJrbTare I{oHr{BaqI{I.I aJreltrpouHblr[ yAapo]r u r[orououra-
3 allr4rr.

tr{cuonr,ayg AarrHr,re 125, 261, lrbr or{eurrNr orr{oilrelrl{e qrrcJla cnoHrarIHLIx
trepexoAoB I(o BceM OcraJIbHbIl[ trepeqlllcfleH}Iblll Bblr[e trpoqeccaM, BeAyIq,IINI It
paapylreHuro rperbero ypoBIIfl BoAopoAa II ypoBH,rI 42P"1, Ca II. Bbrsucrelrus
npOBeAeHLI AIrI BHaqeHt4fi nr:1013 lr T": lja, Oxaaanocr, -qTo 3ro oTIIoIue-
rrlre A"Tr.tr rperbero ypoBHfl BoAopoAapaBHo6,6, a4lflypoBH.fl 42P11,C9II -8,2.

Tax riaH AJIfl BoAopoAa BepoflrEOCTE Ctrollrauuoro uepexoAa 3--+2, npaXl'll-
qecnl{ Tafiafl }ne, Har( 3->1 , ro npuMepuo rroJroBl4na or rloJllloto qr{cJla croH-
rarrHr,rx nepexoAoB 6y4er coagaBarb rraJrlqeHrre B Jwrrvrvt Ho. floaror[y orlro-
ItreHr4e qIICJIa nepexOAOB, AaIOqUX Ho-xnautbl, It SIICIy OCTaJIIIILIx [pO-
rleccoB, BeAytrII4x r( paspyltregulo rperr,ero ypoBH.fl BoAopoAa, 6y4er 6nraanr'mt

K O,O.
Taxr,ru o6paaoNI,, BI,IAI{I{, qro orHolnellu.s rII4ceJr nepexo/1o8, coSAaroql'{li rI3-

ilyqeHue B Jrulrr{rrx FI" u I( Ca II, H coorBercrByroql{r[ qr{cJlar{ AeaI{rI{BarII'M
Tperbelo ypoBIIfI BoAopoAa II ypoBIIfl 42P"1,Ca II paaluualor0.a He 6o.uee 'Ieu
B TpIr pasa. C 4pyroi.i cropoHll, II3 ra6JII{qbI cJreAyer, qro trp-rr r{sNreHeIIr{I'l

aneHtponuofi rer{reparylrr,I, Irarpr{xIep, or 6000' 4o 10 000' orHolrleHrre,
F*(H)lF*(Ca II) yBeruqr,rrcfl n 940 paa. Coorlerc'rnerrrro cJreAyer oiI{I{Aarb,
rrro c yBeJrr{qegr4eM rerrtreparypr,r flpnocrb o J{o 6y4et BoB}lacrarb }IaNIIIoro
6r,rcrpee, cerl B K-rIdIIIrI4, qro nporuBopesr{r AaIII{LIM plr,c. 4.

Paccuorpuu retrepb ctyuaft eoa6yrx4enurr BoI{opoAa Bo Bcrrbrlrrfiax sJreri-
TpoHHLIM yIIapoM co Broporo lla rperllft ypoBellb c nocJleAyrou{I{M trellexoA_oM

3-->2. l4s-ta6rrqu BI{AI1o, alro B aro[4 clyuae HoJIe6aHI[fi BerruqlrHlr Frr(H)
c TeMtreparypofi flBJIflIOTCfl 6onee cla6blMtr, qeu no.re6auug Be;ruiluHr,I
,F'1r(Ca II). I-Ieo6xoArrMoe qlrcJro arorloB BoAolloAa Bo BropoM cocroflHr{r{ r{oi+ier
6irrr o6ecueqeHo troreM co6crBeHHoro rralryqeHufl BcnLItIIKrr [25].

Tarr.ru o6paaou, Ha6JrroAaeMbre oco6enHocrrr cBeqeHrtfr B lrttutrtflx IJo ll K
Ca II go BCrIbIrtrHax, tro-BrrAI4MoMy, MolI{Ho 06t,xctrutr, ecJIIr npr{Hflrb, qro oHo
o6ycroBneuo TJIaBHrIM o6paaou aJIeI{rpoHIrbIM yAapoM, npr{ DroM noa6yrn4e-
EI4e BoAopoAa sJIeHrpOHHbiM yAapoII npoucxoAr{r co Broporo ypoBlrs.

B saxrroqeHr{e aBropbr rrpr4Hocflr r,ny6oxyro 6raro4apnocrb al{a11ellul(y
A. B. Cenepflo]ry Ba o6cy]r(Aeuue crarblr.

Maft 1973 r.
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II B B E C T I{ fl H P bI M C H O It A C T P O O I{ 3 U q E C }T O 1T O B C E P B A T O P I/t IT

Tora LI, 1974 r.

I,ICCJIEAOBAHIIE TIOTIEPEqHOIO MATHI,ITHOTO tIOJIfl
B COJIHETIHI,IX ITITHAX

B. A. Itoron

Paccuorpeu o${err BpaqeErrr nonepeqnoro MarHr4ruoro nonn 11, c rny6r.ruofi; tlc-
IIonbBoBaJII{cb Batrr{ctr, trOJIyqeEEbIe B uETEax c llolr{oll{blo uaruratorpaifa IrO JTLIEI{fiM paanofi

uErerrcr{Brocru(4,4808FeI,},5250FeI,}"6103 CaI,Ho). flogrnepxgennpeaynr,tarnA. B.

Cenepuoro Il4, 1.51o BuarrurerbEou (45-90') r4or(eneHrrra oplrerlraqilu .I1, n orgenr,nhrx yqa-

crr(ax rIfiTeE. Cnyuaz sau6olee clrJrr,Eoro Bpax{eElrfl orMeqelrbr B rApax [rrreE, oAIraI{o Ana

Aor(aaareJlr,crBa Irx peanr,Eocru ueo6xoAulrrr 6oree AeraJrbEbre rr3r{epeurrfi. Ana.uua rIoBeAe-
p.;gn H ,c rty6uuofi tronaabrBaer, sro rrasus 15250, no-nraguruouy, o6paayercs B caMhlx Bepx-

Eux cJr*oflx trETEa; e{{exr Bpatr{eurrfi, r{ax rrpaBrrJro, Mar(cI{MaJIeH rlpt{ flepexoAe or rly6oxo
o6pasyroqeficfl illalavu 1,4808 x ?"5250 u 1,6103 u garee H Ho.

Ha6tloAeuras AJrE trsreu paauot rroJrspuocrrr Ee rrporr,IBopeqar 3aBr.rcLIMocrl{ srraEa Bpa-

qegrrg /1, or uo;rapnocrr.r rroJr.s, Roropafl cJreAyer I{B reoprru o([$exra 3eeuaaa, yq[TbIBaIo-

rqefi auoMamuyro Alrcuepcltto [7].

THE INVESTIGATION OF THE TRANSVERSAL MAGNETIC FIELD IN SUNS-

POTS, by V. A. Kotou.- From the magnetograph measurements made in spectral lincs of
different intensities, ,tiz. ?,"4808 Fe I, 15250 Fe I, 1,6103 Ca I and Ho, the effect of depth
rotation of the transversal magnetic field I/, was considered. In accordance with iindings
of A. Severny [1,4, 151 a significant change 145" - 90') of the .I/r-orientation is lound in
separate regions of spots. The greatest rotation has been observed inside umbrae, but it
needs more cletailed measurements to be reliable. The chango of transversal field orientation
is the most pronounced going from the deepest 1.11808 line to the 1.5250 and X6103 lines, and

further to the Ho line; the emergent radiation in the X,5250 Iine is apparently lormed in
the uppermost layers of spots.

Observations of the Ilr-field rotation in spots of the North and South polarities don't
contradict the dependence of the sense of rotation upon the field polarity, which follows
from the Zeeman-effect theory with the anomalous dispersion tahen into account (Bcckers,

t7l).

Bucoxofi HeoAHopoAHocrr,ro r{arHr{r}roro noJLrI nprl Harlraluu cr{Jrluoft rrorre-
pesHofi cocraBJrrrrcrqeft H L MHorr{e aBropbr o6t,.Ecn.[Ior rrofBJleHr{e fl-Ito}Itro-
rreHTLI MaIHuTOaI(TI{BHLIX ClefiTpaJIbHbII JILIHIIft B .sApax IIflTeH, HaxoAflql4xCa
B|ilaBrt Arrcna Conuqa. Hau6onee r{Hrprrryrcu,rrN[ B aro]I trBJIeHI{r{ or(aaaJlocb
Ira6JIIoAaeMoe I,IHorAa (cna6oe) pacU,enJIeHI{e CaMofi fi-Ito}IIIoHeHrLI, [poTIrBo-
uoJro)r{Hoe IIo BHaKy ocHoBHoMy e{$eHty Seeuana; Ha sror Saxt 6uuo BrepBble
yr(aaaHo Cenepur,Int U-3], Barer{ aBropar{lr 14, 51.- 

flepooe o6'r.scnenue 6r,r.no upe4roTr{eHo ral{}He Cenepnnru [1]: anorrant-
Hafl AI{CtrepCyrflpIIIu MaTELIT0otrTuqecl{ufi aS{eKr, B0BI.II{Haloqufi upu CI{IIbHLIX

StyHryaquflx MarHr{THoro rroJrfl, B qacrHocrr{ trprr I{BMeHeIrLIu opI4eHraIIlIrI tro-
ueperrHoro troJIfl c rny6lluofr. IIocne4yrcIqee Teoperllarecltoe pacCMoTpeHI{e
PasHoncxr.rl{ [6] u EeHepcornr [7] ror{aaaJro, qro pac[trenJle]Il{e qel{rpaJlb}roft
r(oMtroHeHrr,r AeficrB[Terr,Ho Moffier 6i,trr nrranallo BpaIqeHI'IeM HL (no4 erult
sAecb 6yAer troApasyMeBarbcfl rrBMeHeHI{e opueHraqr'Iu H 1c rty6urofi). Ecilu
xoA pacq,etrJleHllfl yHI{BepcaJIeH, T. e. BCeI/la [porI{BotroJIoHteII uo sHaKy oc-

39



r,roBrrofi naprlrHe pacqenJrerrfin (a r no.,rrsy aroro roBoprr RccJreAoBarrnn [4. 8l;,
lo AJITI rrfreH N-norrpuocrlr, corJacno BeHepcy, AcJIlr{Ho ua6rnnarr,cfl troJro-
}I{IITeJILHOe BpaIqe}IIIe (aalrlryt lf1, oTCYrITbrsaenrbrfr trpoTrrB qacOsofi crpeJrft[,
Ilacrer c r.rry6unofi), a 4,na S-no.napuocrr{ - orprrqareJrbrroe (panee rra BoB-
'rroir{Hocrr, :ranofi BanorroMepHocrrr yr(aabrsar MorraregcRuft r.r Ap. [4]).

flonsrs ranyro SaBrTcr{MocTb BpaqeHr{.fr Hl or troJrflpHocrr4 troJr.fr rpyAHo,
rrocr(oJIbI(y cJreAoBaJIo 6u oirilrgarb ITBNIeHeHT{fl HatrpaBJleHr4rr BpaqeHr{.fl trpr{
nepexoAe or N- x S-uo,ryc{epe Conrlr1a. }tpoue roro, B ypaB}rerrufix Benepca
BLrpalr{eHr{e, yqrrrr,rBaroqee arroMaJrE,Hyro Arrclepcraro, Hy}nHo 6parr c o6par-
rrLrrr BrraHoM [9, 10] ; HoBr,re BbrqrrcJreHr{fi Blrrlraua [10] uoxasa.uu, uro o6pa-
IqeHI{e BI.IaI{a trapaMerpa Cronca V n1twau r{eHTpa rrv:euyt Mo}r(er r{Merb Nrecro

1I rlpit oAHopoAuonr troJre. I( arouy Ao6aBuilr, qro HeAaBEo lpuropreri lr [taq
Iltl na6.rrrojlaru cJryqafi, xor4aAJrff rrflrrra N-uorrpnocur anax pacqetrJreuu.rr
x[-noMnor{eurr,r coBtraAaJr c ocuoBrrblu a{SeHtonr, a AJIfi S-usrsa 6rtn enty upo-
'Tr4BorroJrolr{eu. Ecrlr [prrr{rrrb rrHTepnperaqurc Benepca, To rratrpaB,rreurre Bpa-
tqeHIIfl f1 ,{oJliriHo 6r,rrt o4ntraKoBblM (uo uaconoft crpe.rne) 4lr o6oux trflreH.
IIoHa aro eAr{HcrtseHHoe ua6.uroqerrr{e raftoro poAa, I{ Herlcrro, yHHr(aJrbHo JIE
,ono nJrfl a$Serira 3eeuaua B trsrr{ax; R roMy rxe o6a trflrHa rraxoAlrJrr{cr, AaJreKo
or qerrrpa Ar,rcna, rAe .aBJreHrre erqe 6orrure ycJrolnHflerca. Boo6qe ua4o
'OTIIeTUTL, STO paCqe[JIeHI{e fi-I{ONItIoIIeHTbI trpOIICXOAIIT BeCLMa peAKO, I{ IIe-
,rBBecrrro, B r{axl4x r{ilIeurlo rI.fITHax ouo rra6nrogaercfl,

Ionopar nn ua6nro4er{I{.fi B rroJlbay roro, qro EBJIerrtre Jr-HoMuoHeHTbr rr ee
pacqetrJleHl{e 4eficrrureJrr,rlo llto}Iter 6r,rrr cagsaHo c BpaqeElreM trorlepecEoro
uo.u.s? Itanosu Be[usuHa r.r EarrpaBJreur,re Bpaqeur.r fl Errfr paarrbrx rrflreu rr
I4MeeTCfi JILI 3aB!ICI{IIOCrI' oT TIoJLfIpIIOCTI{ uoJIfl trflTIIa? B nanOfi-rO Mepe OTBeT
Ha Srrr Botrpocbl Molr(Ho troilyqurt, I{B aHaJIrrBa aatracefi uonepequoro rroilfl,
IloryaleHHblx c trollotr{bro Marlrrlrorpa{a uo JII4HuffM paauofi rrHTeHcrrBrrooTr4.

l. llauepeuue If 1lla pa3rrhrx ypoBrrflx B rrffrHe

Bneprnre BaBtrctrMocrb Eatrp.Elr{eurrocrrl rroJrn trfiTEa or EETeHcnBHocrr{
JIIrHrrr{ 6r,rna o6napy}r{eua Cent-,{xouolr [12] tr AeraJrbuo o6ocnosaua ltraurou
{13]. B r{eJIoM ctrJrbubre lrfl:r^ilvr IroHaBbrBa}or B trErrrax 6onee cna66re troJrE E
I\,reHee Bbrpaffierrrrbrfi a${enr Snepue4a; 4rr o.ira6ux nuuzft xapantepuo o6-
p_arHoe. Broc,ne4crnnn rra rny6uuurrft a{Sext o6parnn BrrtrMarrre Cenepurrfi'[3], uarueAmuft pacxoxtAenlrfi IlIe]fiAy frotoaneHrpuqecr(trMtr BarrucrrMr rroJrg,
cAeJraHHbrMr.r no AByM ctreHrpaJrbrrbrM JrrtrrtrrM; oE )r{e yctarroBuJr $axr npaqe-
rrI,LfI trotreperrHoro IroJrE c tny6wttott, Koropoe ilro}fier rrr{orAa cocraBJrfiTB - 80o
Ha paccroflHull Bcero JII{IIIr ry 700 nn[14, l5l, C.nyuau crrJrbEoro rpaqeura l/1
s nsruax 6rr.nu orMeseur,r rar(ffie s [76, 77]. Cau{anr trepeceqerr,rr cuJroBlrx
lnuufi. rroJrfi, pacloJroEter'rHbrx Ha paSHr,rx ypoBrr.fIx, corJlacyercfl c I{HorAa
ua6trogaeublr{ trepeceqelrl4eM BoJIor(oH rroJryrerrrr, a raxtrte rex BoJronoH, Koro-
pbre trpoHrrr(Jrlr AaJreKo Buyrpb renu [18].

ftprrrrlcnlrft Marrrtrrorpa$ noaaoraer r{BMepflr6 currraJrbr nuuefinoft BeeMa-'noecKoft troJrfipr{saqutr 6Jr, 612 pasrroBpeMeHHo, tryreM AByx trocJreAoBareJrb-
IrEIx cI(aHI{posauIIft anrrnnofi o6ilacTfi, Ho Baro cpa3y B AByx Jlr{r{r4flx rrJlr{ oAEo-
BpeMeHrro, Ho Jrtrrtrb n oguofi fifi]F'nfr. Aauuyr flperrMyqecraeusoi troJrfiprr-
?aql{t x oupeAeJrflerc.E coorr{oEeHr4eM tg 2y : 611/612 o yqeroM BuaKon 611,
512. 34ecr uac 6y4yr trrrrepecoBarb B oorroBHoM rratrpaBJrerunx H1, noaro*y,
yrlrrrblBaE rreyAoBJrerBoplrrerrbrroe cocrorlrtre Hanu6poonu {oroa.nertpuue-
cHrrx r{3Mepenufi s tr.fiTlrax, MbI He oraBr{M BaAarry r{oJlr[qecrBeEr{oto aHaJIrrBa
Hatrp.E)fierrHouefr. Hy B or4enrurrx clyqa.Ex uu 6ygeu Jrr{rtrb RaqecrBerrHo
aHaJrr,rsr,rpoBarB pactrpeAeJreHrte 01, rrpuHr{MaE BerlIqI{Ey 61 aa rreftoropyro Me-
py ua[p.E]neErrocTr( rrotreperrHoro rroJrfl .

Boupoc o trpaBoMeprrocrr{ ooorEeceHr{fi BeJrtrqr(EaM 6I IlollepeqHoro Mar-
Hr{rEoro troJrs paccMarprrBaJrcfi B r{ccJreAoBaurara ceeepnoro [14], rae 6u.n
ycraHoBJreE {anr npaqeErrfi trJrooKocrr{ troJr.EpEsaquE c.paccrosEr.reM or qerrrpa
Jrrt[]1,tr. .fsnenue o6ycnouneuo HeoArropoArrocrbro uoJrE uo rry6EHe, lr rpu
40



ctrJTLHOM UsMeHeHr4tr asr4Myra X C rJry6r.rH0fi BpaqeHr.re BHyrprI JTLIHI{rI MOiIier

Aocrr{rarb 90". IIpu oAHopoAHoM uoJre BpatrIerrr4e BbrBbIBaercff a}Ior{a.nnsofi
gucrepcueft, rrooroMy BosHr.rnaer coMHeHr{e, lpaBr{Jrbrra JrI4 I.Irirepnperaqlrrl
aar4Myra X I{aH HatrpaBJreHufi MarHr4THofi cr.rlrosoft ilrtrlrur,

O4uaxo Pa.rxoscH[M [6] u EeHepcou [7] trofiasaHo, rrro BruflHueM auotr{aJlb-
uofi 4ucnepctrI{ Ha r.raMepeulrf X tro Hpr,rJrbgr\l Jrtr{r{Irr{ ]\[o]r{}ro npeue6eur; upn
o6r,r.ruoft ycraHoBr{e BbrxoAubrx rqenefi MarHrrrorpa{a oruu6Hu B orrpeAeJIeIrrIII
H, y ue trpeBr,rmaIor rc-20%, a B otrpeAeJleHl{r{ X o:a:,t Me}IbIrIe 20o. Teu ne
MeHee B cl{Jry cytrtrecrBerruoro BJrr4flrrl4rr Ha crrrHaJrbr IvrarHItTorpa{a acur\INler-
putl lrururrt (aror e{{exr o6cyxr4alcx r [t5J) AJIrr l4a]\{epeuufr. If l Ira paBI{bIx
r,ny6uuax rysue troJrl,3oBarlcfr lrvrHur{Mu pasuofi I4HTeHclIBIrocrr4I, qeM paB-
JrrrqHbrr{r{ yqacrxaMr.r r{oHrypa o4uofi r,r ror,1 rxe Jrr,rrrr4r{. I4ueercs r gpyroe o6-
croflreJrbcrBo, AeJraroqee 6otee qeuecoo6paBrrblr{ ucrIoJIbBoBarll{e rurrlufi paa-
nofi crrrr: upu 6oruur.rx troJrflx BoaHr.rnaror cyqecrBerrnr,re llaarflqufl cpeAl{rlx
uy6uu Soplruporauraa rroJIflpLIBoBaHHbrx Kor{trorel{r I{BJIyqe}II4fi I + Q,
I - Q, r{oroprre otrpeAerr.Eror crrrrraJr},I rrarulrrorpaSa t191. ItTouy H{e oxa-
Br,rBaercE [1llJ, uro aSSexr Bparq,errtrfl raN(, rAe oH ecrb, oArr]IaHoBo rlpoflBJraer-
crr KaR tro r,r3r{epeHuflM rra pa3rrbrx paccToflrrr4.trx oT qetrrpa JttTl{vtvt, TaK I4 rlo
r,a:aunr iraanofi lrHreHcr,rBr{octu (uro nurunrafr paa cBr{AereJlbcrByer o peaJrb-
Hocrlr e$$enra Bparqelir{.a II 1c t,rrlllrnoft).

ornr,r6xu B rr3MeperrrM HL, Br;rSBalrHbre r.{HcrpyMeHraJIb}Ir'I[II'I UpI,ItIrrIIaMI4?
6y4yt paccrrorperrrr r paaile.re 3.

2. Fla6;rrc4eulrn

B qerxx no4po6r.roro u3yqeHn.E e{$enra BItaqeHl{.fl -ffg }Iarrll 6rrnn npo-
cMorper{br Bce Barlrrcl4 troJIrIoro Marrlr{THoro Benropa, troryrleunble n 1966-
1969 rr. c troMorqblo ltpblMcnoro lrarul{rorpa$a o4rronpel{eHlro B AByx crleHr-
paJrbHbrx Jruur{flx. Brr6r.rpalucr uau6olee HaqeclBeHrIr,Ie BarII{cI{, orIIocflilIlre-
c.E H 6olbtrrrrr,r trsrHaM, Ha6rroAaBIIrLItr{cfl HeAaJIe}to or IIeIIrpa AI{oHa Conttqa
trpu xopouux uao6paxreHr4rx. Cpe4ra oro6pannr,rx Bocblrr{ aauucel,i uotlepeq-
Horo troJrfl trflrb orIIoc.src.s H rI.f,rlraN{ S- u rpra -N-no;rrpuocr}I; ABc 3atrI'Icl{'
ylxe 6r,r.Tru r{crroJrbaoBaHbI paHee [16, 20].

I4auepeulrn H16utu cAeJIaHr,I B rlerblpex JIrrHIrsx: l,4B0B v )"5250 Fe I,
i,6{03 Ca I u I-Io. Bce il\trt\rtr, KpoMe Hr, lruerot tpraulernrrfi xapar(rep liac-
trIenJreHl,r.fl; ocuoBHbre AalIr.IbIe arlrx JrtruLtti [pI'IBeAeITEI s ra6r. {, r4e g -
$axrop Jlan4e, /? - poynaHAoBcl{afl uHreI{cI{BI'Iocrb, Al, - pacctofl}Il{e or
qerrrpa lruLrrrrt Ao HpaeB BbIxoAIrbIx qe,neit MarHr{rorpaba, h - e{{eHrunuaa
Br,rcora o6paaonanrarr lruullrf B TonI yrracrl{e KoHTypa, rAe I,Igr[epfiercfl rlal--
Hr.rrHoe no.ne (oru Bbrcorlr gils 1,4808, 15250 u 1"6103 6r,rrlr smsucrnrrsl s [211;

4.rn Ho r.rarrrr npr{Hnro lt - 2000 rtt). fIo etlrrr Br,rcor&nl lrrrutlll pacrroJlo]Iierrr,I
B raroil{ uopa4He: }"4808 (cauuft ul,rtxnrlfi yponeur) - X5250 - }"6103 - li".
Sauernu, oArralto, qro ualryqeHtre JILIHI4r (lopuupye'r'cfl B Ixr{poxo}{ Al4auasol{e
otrTl4rrccHrrx rny6uu, trooroMy ypoBelrb o6paaonanutl JITIIII{r{ - trorlflrr{e BecL,-

IrIa HeoIIpeAeJIeHIrce (cnr., uaupuuep, [19]); s rrfIrIIe r.ny6ranm o6paaonaulla
noo6qe r{oryr crrJrbrlo orrl,Ir{arlcrl or paccquralIlllrx 1tr;rn {orocrfeprr.
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Eo,nrruuucrso aau[cefi 6rrtr uonyqeHbr cpaay uo AByNI trrwLrunu, oArrano
caMl,r cl{rEanr,r 611,' perr{cTpr[poBaJrrIcE paSrroBpeMerrHo tryTer[ AByx trocJreAo-
BareJrbHr,rx cnaHr{poBaHraft nsrrla. Saulrclr B trsrHe 310 (uyuepaqux uo <Con-
EeqHbrM qaurlrrrt>) cAeJraHr,r [otrapno B qerbrpex ilfl:afr"r{x: ),"5250 - [6103 u
1,4808 - Ho, B rrflrrre 382 - trocJreAoBareJrbEo B rpex ilvutrrrx'. X5250,
1,6103 u l,4B0B - B cxeMe r{arHrrrorpa$a 4na oAHoBpeMeHuofi pernctpaqrrr,r
6ll , .1 ,,r; ero 6r,uo 6onr,uoe rr.arHo rletrpaBrrJrEr{oft {opmsr c HecKoJrr,Kr4Mr,r fiA-
paMrr B o6qefi troJryreur{. flqrno 2TSaaxogrrJrocb HeAaJrexo or.nuu6a, uoarorry
aatrr{cr{ troJrrr B Hent (cgeranrrbre ro JruHr{Err f5250 - Ho, }"6103, I4B0B) rrH-
Tepecur,r AJrr Bbrrctreunn o6qeft rou{rarypaqr{E trraruurrroro troJr.n, ua6rro4ae-
Moro troA 6olrrur.rlr yrJroM (0 : 67") H ocrr trflrua. Bce aaur.rcrr orrrocfircfl K Jrrr-

AepaM rpytrfi trflTeH, AeJraJrr{cb onr{ c paBperrreEtrer 9",2 x 2,"5. ,(,auurre
o Ea6rroAareJrblrorr MareptraJre coAeplnarcs n r:a6;r. 2, rge 0 - reuuoqetrrpr{-
qecnuft yror, Z - BpeMfl Batrr{ctr ruarutrrEoro roxn (to aT).

3. Orun6xu B rr3lrepeHrru If 1 B lffrHax

Bnir.arrue Ha rraNrepeul{.fl NlarulrrHoro troJrfl Tpex ocrroBrrr,rx ucroqHr{r(oB
rrorpemnocreft: 1) cucreMarusecHou norperuirocrrr MarrrrrrorpaSa ItAO (pac-
qerlTplrpoBallrre JII{HIII{ orI{ocrITeJILHo BIJxoAIIrrx qenefi NraturlTolpa{a uplr
utsMepeurur H1.);2) ulrorpyMenranmroft tr0;-rflpr{aaqr{u; 3) pacce.Erruoro cBera
or troiryrerrr{ rrflrrra u droroc$epbr - paccMorpeuo rraMr[ B [221. flocHonlny
B troJryreHrr rrflreu yroir y (uan.rtou Benropa IroJIfl n flysy Bpeu[a), naH upa-
nulo, 6orrrue 45", ro a{Sen'r' pacqelrrprlpoBaHr4fl cyqecrBerr Jrr{rtrb B reur{
trrrr{a, rAe ? < 45' n H 11::-,- 7500 ec (?"5250). ,(rr ruunfi fu4808 n i,6103 upn

a
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BLr6paHHOfi yCraHoBI(e BbIxoAHbIx IU,eJIefi ourlt6flu B Il3MepelILIu HL snaqu-
reJrbHbl JII{UL' trpu H | ) 3800 n 2500 ac coorBercrBelrHo.

I4uCrpyrueuraJll,Ha.fl troJIflpI,IBaIII4fl, BoBIIrtHalotrIafl trpll orpaxe]IIIII CBera

oT Bepr(aJr TeJreoKotra, HoMneHCI{pyeTCfl cTonofi Ir"IIocKonapa.IIJIeJIbHbrx CTeI(-

Jr.flrrrrbrx uJIaCrI{EoIt; upl{ cI{MMerpI{qHo}I (oruocure.nlno {orouerpa) pacuo-
Jro?r{eHr{rr Jtvrauu I4IrcTpyMeIrTaJIbHafl uoJl.fipr{Baql{.8 Ha I{3r{eper:r'fl Hl npaH-
Tprqecnrr He BJIr{fleT. Acnuuetpun Jrrrll;.trtt, BrISBaIII'Ia.E cacTuquofi Tpauc-

{ropmaqueft HpyroBofi troJrflpuaalll{rr B Jlru,tefiHyro, Aaer }Iel{oropoe pacqeu-
Tpr{poBaHr{e Jtllrutttl, oAHaHo aToT a+6eKT rlpeue6pe}IttlrI rro cpaBueurrro c clr-
creMaTprqecfl oft trorpeIIII{ocrblo.

flo4auarorqa.fl qacrb paccerllrloro cBera s 6onrur'Ix rLETrrax rlAer or
$orocsepu ll IIoroMy He I{Meer cylqecrBeHHofi (4ra LI3}IepeHLIft cIIJIbHhIx

uonefi n uaruax) Beer\rauoBcnori no"-raplraaI{I4rI cnenTpaJrEHbIx JII{HrIfi. STor
pacceflrrHllfi cBer cmaalrBaercfl Jrrrlrrb IIa BeJrI{qlIHax ctlr}IaJloB 61; , 6 r., Iro^ He

BJrrrfleT Ha aBI{Myr .I/1, tr0CI{oJII,I(y ToT onpeAeJI.seTgfl orHolreHuenr 61i/612.

,{.ra agep paaMepol[ < 10" Har.r6oiree cyqecrBelr]Iblrl I,lcroqHl4r(oll [ocro-
poHHero cBeTa .fiBJrflerc.E sa]vlblBaIrLIe, paccellBaroqee BI{yrpb flApa IroJrfl-
pr{SoBaHIIOe USilyqeHue oT noJIyreHI,I; B CI4JIy SrOIO I'ItsIIepeHI4.fl tseiiropa
rroJrrr B TaKr{x .sApax (upnnuuaa Bo Br{r,rrraHr{e rocro.suHyro Bal{blBalrlr.fl,
cocraBJrflroqyrc o6rrqlro -5", rL pa3peuelrI4e 9,"2 X 2,"5) ae Moryr cqu-
TaTf,Cfl AOCTOBOpHLIMI{'

flolapuaaqr,r.fl pacce.EHHoro cBera rra 6aurerrgox{ co,IIrrcqIIoN{ TeJrecttone
TqaTeJIr,Ho I{CcJIeAoBaJIaCb CeBepur,rrl It1r] nllr{ pacc}Iorpellllll atp$er<ta epa-
qeHI{fI IIJIOCHOCTII trOJIflpI{3aI{I,II{ C ]I3i\IeII0IIueI\'I paCCTOflIIIITI OT I{eHTpa "rIll}Iil[.
Br,rnO O6UapyE{eHO, qTO ((HeI\IattIItTIIaAD IIOJIT{plI3aql,Ifl, CBfl3aI{Ha.rl C paC-

CetrHHBrM cBeToM, MaI(cI4MaJIbHa 86.rII,1811 l(paeB AIIcI{a rI cocTaBJlfl", -10-4;
oua Mo?r(er 6r,rrr, ncro4y, rAe r4Meercfl cr{.[brrblfi rrepenaA flpnocrr{ B trJrocltocrl{
r{Bo6pa}r{eul{fl, Eatrpr4Mep B rr.srllax. O4naro A,rrfl I,Isrlepeul{.fl clIJILI.IbIx
(> 1000 uc) uonepecubrx noJrefi or{a HecytrI,ecrBelrHa; e{tireHt t\Ioil{er cI{a-
SaTbC.E IIa OtrpeAeJIeHI4II aBI{NIyTa X 11 f11 JII{l[t, B OTIOHL ItaJIOx[ yqaCTHe TOIIU

C uoqTr{ BepTI{KaJIbHr,rM troJlerI, r'Ae Hatrp.fi}IieHHocrb 11r { 200 ec, rIO oTo
y?r(e EaxoAfrTCfl Ha IIpeAeJIe qyBCTBI,ITe.rIblIoCTI{ Marl.Mrorpa{a upu Irs1repe-
Hrir.r trotrepesHr,Ix troJIefi,

,(,a,iree CJIeAyeT OCO6O OCTaHOBIITE,Ca Ha OruI46Hax, CB-flSaIIHLIx C BoSrIOilt-
EETNTI{ BpeMeHrrdrMrr rrBMeIreHr{.EMlr rroJr.E rr npocrpaHcrBe}IIIbI}I oorJracoBaIiIleM
rrarHrrrorpaMM, trOJIyqeHHbIX IIeO,qHOBpenielIHo.

A. B. Cenepurrrtl [14, 15] sru.Eulre Bperreu]Iilrx r{BrIeIIe}II,Ifi yuurr,rralocr
nyTeM rroBTOpIIbIx BatrI{Cefi trOJIfl B O4uOfi LI Tofi }I(e JILIHI{I{; 6r,r.nO yHaaaUO

ua peanr,uoCrr 6nrCrpux I4BMeHeI.IIIii yr.na X B HeItoTOpLIx cilyqaflx (uaupu-
ruep, Bo BpeMfl BCtrbIIUKII B OTAeJIbI.IbII NIeCTaX IpynIlLI NIOiIier trpol'IcxoAl{rl
rpaqeulre 11g, [OgTtrI&1gqee 90"). Terr uc NIeHee OHaBaJIOC6, rITo B 6OilL111uH-

CTBe CJIyIIaeB Bpatqeul{e c rrly6uuoii Ha6JrloAaerofl ratrr, IAe BpeMeulr6ii a{r[ent
(aa apeya - th) orcyrcrByer I{JIII oqellb cla6. B oAIIofi cJIo}I{Hofi^lrpyrne,
AaBlrefi Hecr{oJrbno cr{JrbHr,rx Bctrbrlrlelt, [ocJleAoBareJrr,Hble Barll{crr 61 6rrnu
rroiryqellbl C I{ETepBaJIoI[ 4h, TeM He NIeHee 6ruo orue.reuo JIuilIb Cla6oe Bpa-
qeHl{e H1 co BpeMeHeM [15].

If aulr troBTopeur,re satruceft ue nporraBoAllJrocb, rlo BJII,IrrHIIe paalloBpelrelr-
1106rr{ AJrfl p.EAa uareu trpaHT[qeCKLI yorpautlJlocb TSNI, cro Ha6ilIOAelIfitt,
B orJrrrqrre oi ll4, 151, nrrnolu.sflucb cpaay rro AByII JITIIII4-aL{. Or octaroqeficn
paaHoBpeMeuHocrrr Batrr{cefi 61'r, 6-,., (- 2gr" - 60-) rpyAHo o}ItrrAarb cI{oJIr,-

no-uu6ygr cyqecrBerruoro a{{e6ra, reN'I 6oree 'r'ro Bce rpy[1rbr trrrell He

orr14qar11cb crrJrbnofi Bctrburresuoii antr.rnrrocrllo. Terr ue MeIIee Hy]I{Iro rl}'Ierb
B Br{Ay, rrro BpeMeHHrie pr3MeHelrrr.fi troJrr{ Bce }He Moryr cI{a3arr,c.rl nprr cpaB-
Hegr{r{ uocIleAoBaTeJrbIrtrIx aatrLlceft B qeTllpex JIIrHlIflx (nonapuo) AJIfl IrflTeE
310 (uurepBaJr Bper{eHu ,- 3h,(i) t 275 (.-- Bn), a raHi{{e 3alrllceft B rpex
JII{HI,ISX AJIfl trflrHa 3BZ (- 2t'r21 .

Conueqeuue MarHr{TorpaMM rrarrrd rrpolraBoArIJrocb c trol{olr1bro r(apr pac-

npeAeJreHlI.fl flpI(OCTII B trflrIIe; .spl{ocTb pelil4cTpl.lpoBaJIacr, IIo HenpepblBHoMy

4J



cner{Tpy rr.[rr I1o flApy JrrrHrrrI oAr{oBpeueHrro c r{BNrepe}II{ffMI{ r{aIHI{THoIo
trorI_fl.

Itaprrr NrarHrrrr{oro uoJIfl, ro.iryqerlnr,Ie c rlctrorr,BoBalrr{e}r AByx pemeron
clrenrporpa$a (o,quonpelreur{o B AByx JrI{HrI.rIx), Moryr 6rrrr, cuetqeubr Apyr
orrlocrrreJrbr{o Apyra rra Beirr{qr{Hy, Aocrl{ralolqyrc rrHorAa 3",5, xorfl qaq,e
Bcero cABrrr oqer{b MaJI r{.[r,r paBerr rryJrro. Ero rpolrcxoAl{T BcJIeAcrBi{e paB-
Jrrrquoro xo4a ryueft B cnenTporpadre 4na AByx HeBaBI{crIMbrx HaI.IaJIoB },Iar-
nlrrorpar[a, oco6enno trprr r{eAocraroqHo xoporueft {onycuponHe uao6pa-
,fieur{fl Ha qeJrrr ctrer(rporpa{a, a raxme I4B-3a ueHotopoft paBlroBpeMerruocrtr
BKIiOqeHIIfl rlt BbTKJITOlle]rr{fl JIer{TOtrpOTflinHbrx MexaHI{3MOB. ltpOUe TOIO, trpl/l
corrocraBJlerrwn earrrtcefr, troryqerurrlx B paalroe BpeMfi, cJleAyer yqlrrblBarb
BoalrolfiEocrr, cABrma ftaprbl orr{ocrrreJrbuo arr6pauirofr cnorenthr KoopAl(rrar
(na anpaue ruga) ua Berflrrr{Hy go 5" nc;IeAcrBI{e Eer(oroporo IIBMeHeHI{rI

{onycupoaxr,r lrao6paineulrq Co;rnqa or Batrr4cpl K BatrI{crl u Herosuocrl{ corJra-
coBaHr'Ifl ocrroBrroro lI rr{Allpytoqero r,rao6paineuuft. Heyuet aroro {anra
il[O]I(eT [prrBecTrr He ToJIbRo n oIU!I5Har{ B otrpeAe,]reHlrlr cocraBJLfi}olqlrx Mar-
rrl,rrHoro troJIfl, Ho ranlfie n {nnu,rnrlox{y lIB\reEe}rI4IIo [o.IIorfierrl{,tl xapaltrep-
Er,rx Aeraneft rrarrtimnoil crpyr(rypbI orHocI{TeJIr,Ho n116paunoft cttcreMbI
orcqera, Koropbre 6ygyr Boctrpuul{Nlarbcfi KaH BpeN{eHIrdIe flalteueult.a' Ha-
trpr4lrep, orMeqeur{r{e ltyx.,urnrrrr [231 c,rrerqeurlfl IryJreBoft tnuuu trpoAoJIb-
HOIO troJrfi H 11 ua BerI,IquEy - 5000 HtL Or sanllcr{ I( 3atrI{CI[, BpeMfi Me]r{Ay
I(oropr,rrlrrr cocraBJrflJro 1-2 uac, Moryr 6nrrr o6rgcuerrbl Ireroql{o0Trlo coB-
l{enleur,rfi xapr 1/1. fIp, coBMeqeurrl{, [o-BI{AI{Mo[ry, orcyrcrBoBaJI l{oHrpoJrb
Ba tro.rrolrteulrem lrao{or trETrra. 3ro uo4reep;flAaercfl I{ TeM {antou, qro trpn
orlleqeHlrr,rx <tHone6arursx> ny.irenoft lrttHafi c a]\ftrJrl{TyAoft -5000 ruz {op*ra
JII{HI,II{ [OqTII EE I,ISMEHfiJIACb.

,(;rr oqeunr{ BoBMoEtE!,rx oruu6ox B otrpeAe,'IeEI{I{ ylla X I{3-3a paccorJra-
,coBaHr.rfi r(apr oAEa na aaunceft (nrrno 268, ?\5250) 6rr.ra o6pa6orana uplr
r{cHyccrBelrHo}I cMeiqeHI{I{ Haprbl 612 oTHocI{TeJrr,Ho Haprbl 611 Ha 5" n4o,ltl
ocw X (Ana nnrua-cnyrnlrxa) lr ua 3",5 tro ocn Y (4na rI'r4epa). I{a pzc. 1

[oryseHllbre HatrpaBJIeUUn 6-1- COtrOCTaBJrerrbr c rratrpanleunR'ltlt 6,;, otrpe-

IeJIeIrHr,IMlI 6ea c,ueiqeul{E r(apr 612 orEocureJlblro 011. Bu4uu cyqecrBeE-
HbIe IIBMeHoI{u-fi opI{eIITatlrlrt, Hy B Henoropblx Toqttax trflTel{, AocTI{raroqlIe
70". .(nA 6o;rtmOrO trgTl{a IIBMeHeIIIIfi BeJIIIKII JII{mb B TeEU, rtpllqeu B MeCTax

rrarrMerrr,mr{x 611 T&M, r4e ua6nmgaercfi cr{Jrbublft rpaAuelrr Hatrp.flilteul{ocrl(
trotrepesuoro norrfl; B arrlx yqacTnax I{BMepeHI{fi uo 1,5250 noo6rqe Moryr
6rtrr, ourr6oqHbrutt BcreAcrBrre cucreMarusecxoft uorpetrruocrlr MarIrI{Torpa-

Sa. O;lnano B rloAaBJl.trIoqer,r 6o.nuullucrBe Toqen trosTII IIeT HI{I(attolo pa3-
Jrrrqrl-E Melr{Ay aBlr}[yTaNII{ 61 lr 61; (Bpaqeul{e)), AocTllr'arcqee 34o e rorrtuoft
qacrrr MerrF,Ilrero trflTEa, BbrtsB&Ho 6o;rr,ruofi neruqtlnofi (5") c4elrra tro oclr X
AJI.E 9TO|O trflrr{a.

Orrr6na coBrleqeurlfi Rapr He trpeBblfiaer, Hart trpaBlrJro, 7-2", tto
coorBeTcTByer rosEocTII IIIAIIpOBaHtIfi tl MeHbItre trpl{l{ellfieMolto paspelle-
arr, Ho B orAeJTbr{brx clyqaffr r(oHTpoJIb tro r(apra}l flpltocri{ I{e fapalrrl{-
pyeT TorrHocru ryque, qeM 3", lI3-3a HeperyJlfipEolo xapaHrepa uao{or
IIfiTrra rL Bnrirfrtrr:.afi. MarIMTEoro troJIfi Ea .EpKocTb B fiApe Jllrltufr.. B nexoroprrx
I[IaCTnax N{arHllTorpax,IM Me}r(Ay cuIHaJIaMu dJ-l, 612, IIoIylreEEr,IN{I{ pa3lro-
apeoleuuo, rlo?fier 6rrrt 4orornr{TeJrbEoe pacoor;rlacoBalrl{e' o6ycroBreHHoe
MeAJIeHHLIMT{ ABI,IE(eIIEfiMtr caMoro rao6paxtenufl Bo BpeMfl cr(anllpoBalrlrfl;
oHo IIe I(OMIIeHCIIpyeTCfl COBMeqeEIIeM HapT flpI(o_c-TII HaH qe"I[olto, 0AIIaKO

ouo MaJIo tro cpaBueul4ro c paspeltreulreM 9",2 X 2"r5.
Cyuulrpya, Molr(Eo ylBep,fiAarb, qTo I{CtroJIb3oBaulle HapT .gpKOCTII cBo-

grr omlr6Hl{ coBMeqeHI,Ifi n MlltruMymy. Bos,nomroe trptr sroM paccorJlacoBa-
Uue ({ 2") o nogarrnrOqeul qI{CJIe roqer II.ETEa IIe CftasblBaero.rl IIa otrpe-

AeJIeIII{II yIJIa X. OguaHo CJIeAyeT ,IN[eTb B BIIAy' qTo B TeEu trflTHa IIpII CJIa-

SrrX f/1, TaNr, IAg r{MeeTC-a Cunr,ur,ui IpaAI{etrT 61, BCe ?fie BOBMoE(es nOlXulrf,
a${exr npanqeul{;l, cocraBJlfiIoqw,i. 45-90"._uplr ouu6ne pacCoUIacoBaIII{fi
tsceio ilurur ,- 3". 3sepegoft u Cenepur,rlr l24l s.a octroBe cpaBEeHIrE aaunceft
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,rroJrs, troJlyqeHHblx oAHOBpeMeHHO B OAHOft I{ TO?i }I{e JII{HI{II Ha AByX $OTO-

rvrerpax, 6rr.no uoraaal{o, qrg Cnyuafiurre oruu6xu B OIIpeA6JISIIUII-yrJla^X
,iorv, cooraBJrrrrbl0-15;; a.l-8% cJryqaeB orrrrMoryrrrpeBbrrrrarb 30-40".

4. llonepeuHoe rroJre rltrreH Ha paBubrx r;ry6uuax

Ha scex KapTax, [pr4BoAr4N{brx 3Aecb, ceBep r{axo[yrrg1 BBepXy, sauaA -
cupaBa, oct X ,,atpuuoera BAoJIb cytouuoft [apaJIJIeJIu. MaCurta6 - B OAIIOM

.gelreUllU 13" 14. )KttpHLIMI{ JIIIHI{.aNr O6OSHaqeH},I HOHTypbI TeHI{ II IIOJIyTOIII

IIflTHA.
Ha prac. 2 couoc.r'asneubl HaIIpaBJIeI{I{.fl H L B nnrnH,e 3L0 r'o IIsMepeHIa.EM

,B pasublx JII{HI4flx; 11tI{pHr,IMI,l qepToqfiaMu yI(asaHEI HatrpaBJIeHtrr, -H1 Ea

6olee r.ry6ol(oM ypoBHe. Jftanefiuafl 3eeMalloBcl(afl troJIrIpI{saqIIE B Hdr HaH

,6r,r;no uonaaano [17], Mo]Her 6r,rrr aaperrlcrpl{poBarra c tror{oqbro Marlrllro-
rpasa, ecJrr{ H_1 > 1000 2C; OAr{aHo BCJreAcrBr{e crrJlbuolo IrsMeIreHIr.s I(OH-

rypa H* B rrrrrHe AocToBepHbr, tro-BrlAr{MOMy, Jrr{rxb rrSMepeHI'Ifi yrJIoB X,

fio I{e BeJILIuuH 61.
Marurarnoe IloJIe I{MeeT xopo111o BbIpa}HeHIIyIO BI'IxpeByIO CTpyltTypy .B

.BarraAuoft rr roir{Eoft rracrflx uima (aanpyueuuocrb tro .qacoBoft ctpcrne).
,ooprqulor Ha ce6fi BHr{NraHr{e pesHr{e uoaoporn P 9.0.).Bel(ropoB Hl Ha

padcroruralr - 3", qro orMeqaJrocb parree Cenepurrtr [15] (rounar crpyr(-
rypa a{{efira BPaIqeHI4s).-"'Up, 

""pexoAe 
or ypoBrrfi o6paaonauufl. t\rn:rrrr ?',5250 H rral46oJree rrly6o-

noMy ypoB;ro 1,4808 (bic.2, a) n or4e.nu{brx Mecrax troJlyrelrr Ha6rroAaercfl

,prq,i*" f1r, Aocruraroqee 2b-45', oco6euno s N- u S-.racrflx troJlyregl{.
y.racrxu c clrnlnsru Bpaqegr{eM r{Merorcfl rar(me n {otoc{ep^e B1JrvBu trflrHa.
B :ros4e c l(oopAl4llatarnla (3, 2) Cnnruoe Bpatq,egIle - B0o, tro-BI{AIIMoMy'

peaJIbIIOe, TaI( HaI( eIO TpyAI{_O O6b.fiCHI4Tb IIHCTpyMeETaJIbIIbIIIn uplrqugaMu'
rrBJIo)ileHHbIMII B paaAe.re 3. Ognal(o re )r(e trpuql4ubl craBrIT IIoA CoMIIeEIIe

.AocroBepuogrb Bpaqegl{f, Aogrl{raloqe1o 90o, r reHII ufrlla; renb CoCroffJIa

?, ,pr"'rnep o6iqeft uporr{meHrrocrbro -7.5", troaroMy rra usMepe1lu' B Heft

MorJIlt CI[JIr]Io troBJII{ETb paocefuHblfi CBeT oT troJIyTeHI4 II HI{BI(oe pa3pe[e-
Ilrde. Ba)ilHO OTMSTIIT6, qTO B flflTge I{NISK)TC.E o6l1aCTlI KaI( C OTp-IIqaTeJILtrbIM

(no uacoroft crpeJlne), ran rr trorlox(r{rerrblrblM Bpaqeur4eM flt: H1:{T:T-'-;
8aHrle B IIflTHaX yqacTltoB c BpaIItreHI4eM paBIIOIO SIIaHa' a TaKII{e I{a cuJIbHbII4

a{{ext Bparqe}rufl B OTAeJrbHbrx MecTax oI(oJIo trfiTeH yKaSLIBaJIOCb paHee

,Cenepur,Ilr ll4, tsl.---H;;;.. -2,,' 
6 (t\6103-?15250) a{SeHt Br'rpaffie}r^ropa,Ao crra6ee' flpauga'

r4 BAec; Ea6rro^aercfl Bparqegrre, Aocrr4raroq,ee 73' B TeHr{ trETHa, oArrapo

orlo Moifier 6rrTb orneceHo rra cqer uHcrpyMeIIraJIbIIbIx trpuquE. (Itaxrercr
,crpar{Er,IM, qro BpaqeH[e o6blsgo Ha6JIIoAaeTCE JII{uIb B IIe6oJIbmoM yqagrfie

TeHI4; aTo Mo}I{eT roBoplllTb o peaJIbHoM, coJII{eq}IoM trpoI4oxo}I(AeII[II Bpaqe-

ain'H1.) B uo.ryrcuu Bparqelrr4e He upeBbrlrlaer 2Bo, nptrqeM B 6orbtrrugcrBe

,ort* t$6t*t otrytarui"r'aou".u (npaqerue, fle IrpeBr'rmarorqee -15o'
oni*a. 6hrr o6ycrbror"o arroMaJrbHofi Arrcrepcl4eft rrr clyrraftEbrMtr oIxI{6-

,HaIr,ru),
Puc. 2,6 Aaer cpaBHelrl{e a3I{N{yroB H1 nO r4sMepeHrrfiM B Jrr'r}rlrfix Hc

.II 1,6103. b qerrrpuruuoft o6rac.ru trflrrra paa.nu.rne Aotrrrraer 90o, o4uaHo

,ouo lrolxer 6trrt nucrpyNregTalErroro uporC*o,{(Aeullfl, Tent ue Mel{ee o6qafl
;;;;;;;r*topoo fI1'ronopur o peanr,uocrrr Bpaqeurrn (Ao 45") n rroJryreul{,

,I]puqeM B ee ceBeprrofi .racrfl Earrpa-B^JIeIII{e BpaqeHl,Ifi COBtraAaeT c IlaflpaB-

uenuerr a rry6o*ui cJro.Ex t'5250-?'"4808, uo B Io)fiIroft qacrrr a{{enrrt rrMeror

paslrbrfi 3IraK.' o6rqrft xapaKrep BpaqeHrrfl H 1 c ttl.6rnofi s. ,a-roM 
flflrl{e trOrloH.flercfi

.puc. 3,'rAe H;Eeceitu, tttas.rrun Ly: X (fr) ; X (4808) AJrfl paBI{bIx crex-

,par"r"t* Jrr,{Hr[fi. Blrguo, sro Har4ooJlblllllft 
^a{6el(r 

II]\Ieer l\'Ieoro upld trepe-

,og" o, rny6oxo o6paayioqeilc, truuu., l,1rB0B H 1,6103-15250 u AaJIee H

yp?r",n Hoi onexi4y l,Olbg w t"S2b0 pa,Jrrrqrr,r aBLrMyroB .E/1 r 6olu,,{EcrBe
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Pr,rc. 3. Ssaqerrs LY: Y (?'i)-
-v 

(4808) trrIE paiHhlx creKr-
1,ui,,'*rr*'trisLrfr. (natuo 3 I o)!

,c.[yt1;1no (80%) IIe npeBocxoAl,lr 10'. I'Ifll'epecuo oTMeTIITL, qro orprrl{areflL-
r{oe BparqeIlrIe [pe06,{aAaer' qro, Boo6tlle roBopg, corJracyercfl c ynoM'sIIy-
.roft rirlrre BaHoIIo[IepHocrbIo, Cne,qyrcr4eft ]I3 aIIaJII{Ba aIIoN{aJILHOfi AI{Cnep-

cutu !,ilfl rIgTIIa S-UOnXpnoc'r'u.
tr[anreuenne I{oilolrlypaqlll{ paclpeAeJleEllfl BeJIIIsflII 6-; B II.ErHe Irptr trepe-

xoAe or oArrofi ,,,nHr;u H apyroilno*a,ar{o .,a puc. 4. 3geu, HaAo orMerlrrb oA-

HyJ\eraJIr,,troBropflIoqylooflI{aBCexrIeTLIpe\.Itaprax:pa0noJlo}ItelltreMaHCII-
[{aJIbIIbIx IIaIIpfliI{eIIHoCTefi B oAHoM II roII ilie (BOCT9uHOII) )rqacT(e uOJIyTSHII'

B ,rolt o6;nacru ('rartute Ira Bcex Haprax pnc. 2) orcyrcrByer aS{ext BparqeHl4fl

flr. FIau6oJree clr.rLrro r{3Nre}rflercfl pacnpeAeJr_errlle 6-r upII rJepexoAe or

iatOS H 1,5250 u or 1,6103 n H*. B uaci'rn,,crn, o6lac'rr, 6onr,mrax -6! R 3U.AI
l, *p" ,ru i.rpr" ),4808 oareHb c.rra6o Br,rAerrflercfl rra Haprax 15250 r 16103

u [oJlrrocTr,ro oToyrcrByeT Ha ypoBHe IIo. 3anncu iloJrfl 6],IIU IIOJI)IIIeHLI 3a

BpeN,rfl - 4rrr I{ Heno.r,opbrx r{Btfe.rreHl{fi, noo6qe I'oBopfl, Mo}I{Ho O}HlIAaTb I{3-3a

EeoArloBpel(ellrlocrlr Ha6rroAeuufi. Ho croJrb ItopelrHr'Ie paBrII{111"^t-"I{I-l-11;

,pequrreirrrr,*u 6-, B paBrrr,rti Jtr{rrrrflx BpflA Jrr{ BoBNIoiIiHbr 3a rar(ol' BpeMeHIloI{

rrrrrepBaJl; orr, 71o,rrinrt,r 6r,rtr, B ociIoBIIoM^ trprrfl]I.a,rr a${exry uIy6uHr'I'

IIo r,rauepeur{flN,r B .rrurrr{flx }"5250 u },6103 Itaprbl 61 fiarlecrBeHIIo troAo6gbl

.rrlrvr [pyry. E"rrt frecrL lr rot dlaltt' rrro Bpau(efive Hl rlprr [epexoAe or
[6iOg-'ii15250 ra6i.rie BecbNra cra6o nr,rpa?neHo (ro orHoilIeHI{Io r( Bpatq,eHtrIo

ffifiO - iZaos), ro cJle/Iyer cAeJIarr' nr'rno4, qro rJIy6I'rHr'r o6paa-onalrrrfi srux

JrlrHr{ft B rlfrl{e NIaJIO paBJlllqalorcfl IIo opaBIIoHuIO C paBHllqeft n rny6uuax Me}IrAy

X,1rB08 u 1,5250; 3ro rrporl'IBopequr roNIy, qr9 Bt'IreHaer I{3 paCqerHLIx IJry-

6uu o6paaoBar{r{fr g;nn 4o,roc$eptr (ta6.r-_t). B cnnau c 3rl{1\r I{IlrepccHo orMe-

,rro, ,ro npo$unt 1,5250, cor.rracrro [251, $oprrr,rpyerc.fl B caN{blx IloBepx}Iocr-

Ilbrx'(T0 < 
-o,ot; 

cJrofl\ ilrrTrra, fioitopLIe BOo6qe IIe BHJIIOaIaIOTCTI B cyqecTBy-

roqr{e nroAeirrr rrflreH. oruerurr ral(iNe, rlro B IlccJIeAoBaII[[ ceBepHolgJ^l51

;ffi;;;;;;*;r;(s.rtR vrurnorrnplrblx o6'nactefi) rpl4 Te-PgIoAe or r4B0B H

?,,5250 6r,u ropaago 6onr,rne, Heine.rl[ rpll trepexoge or l'5250 x ]'5302'---ior.r, 
o6iaaorr, A"rrfl r{ccJreAoBallr{t{ aSSenron, cBflsalr,brx-c rny6uuofi^n

,ur"ur, uau6'onee Vn['O"o uy6oHo o6paayioqaflcfl ,rvt*vtfl ]"4808, a ne l'5250,

ypoBerlr; o6pasonaulrfl noropofi,. 
^IIo-BLIAI{NtON{y, 

pactroJIo}I{eII EeAaJIeIto or

iOfOa r ropirgo Bbrrrre ypoBrrs X,4808.. Boo6qe, IIaAo sa,rerllrlt' qro tr''aHaJII{-

aa a{{eHra "porr.rrri 
rt t b""' 2 u 3) n pacrpeAenclrufi 6l(puc' 4-)-nelrar o4-

IIoBHaqIro pelrr{rb' I43Jryt1s11'n BIIyT'pI'I xaxoft nutrura' }'6{03 ulu l'5250' o6pa-

.3yercE n 6olee rly5onux cJroflx rI'ErHa'
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tr4sro1{eriHoe rroATBep}ri4aercfl pl,rc. 5, Ha Koropor\I corocraB.rle}Ibr l{srrclle-

ElrE HallpaBlenraii flonepeqHolo no.r]fl xo JII{HII.a}{ X5250 ra 1,6103 B lpAnne
N 268, coCroflBIIIefi ua nu4epa N-nolRpuocrl{ I{ ctryrHIIHa S-no,laprrocrn.

Xopoluo Br{AHo, qro l\{arHl{T}rbre ctrJroBr,re JrI{HI{rr, Bblxollfltql're I{3 JrI4/Iepa'

BafipysuBarorcfl BoHpyr cnyrHrrr(a rr (BrflrrrBalorc.flD B Hero, tror(aBbIB&fl cI'IJIb-

Eyro aBI,IMyraJIbHyIo cocTaBJrflIolq,ylo noJLE. B oCnosHoll Lsrl{e (CHpWeHHoCI'LD

troJr.fl qeTHo BbIAeJIflercE JIuIrt, B NE-xna4palrre nflrHa.
Tesr, nnAepa UMeJIa AI,IaI{eTp 26", nOAtOIuy Ha I{81{epeHI4.Ex B EeIt EegyqecT-

BeHHo cHa3r,rBaJrc.rr pacceflnnrrfi cBer or troJlyrellrr; ocr{oBHbIe omrr6I(I4 B TeHI4,

oco6eHHo tro 15250, cB.rrB alrbr c crrcTelrarlr.lecnoft rrorpelxHocrLro ]Iarurrrorpa-
tfa. Bpaqeuue IIl Bororrrr.Er]re He rrpeBocxoAllr 30o, rr roJIbI{o B oA}Ioft roql{e
LX: 45o; lFrenc]g.o, o6yc[oBJreHo Jrrr oHo uHc{pyMeHraJIbrIbI}II( trplrqlrHarlrl

rtrrlr ft1rrfrerctr peaJrbHrru a{$erroll rJIy6I{HbI. B 6onr,uuscrBe roqen Te}II{ Ir'

troJryTeulr Bpaq,ellrre oTcyrciByer. 3aro BtroJIHe peaJreH sHaqlrreJlbnuft e{$cnr
Bpaqegu.fi n $oroc$epe H Bocrol{y or Jltrnepa; SAec}, Ee l{08(er I,{lpaT[, p0JIII Eu'

oAEa uB gpI.FII,III, yKaBaHHLIx B pa3Ae,[e 3, a rantne aHoI{aJIbHaE Al{cnepcl{fl' IIo-
cpoJrbr{y iloJre B71ecL or]rocnreJrr,no c;ra6oe. B otoft o6tactlr Bpaqeul{e Aocrrr-
racr 30-50o. 3arreluoe BpaqeHIIe n N- u E- cacrsx noJlyreHll CnyrHI{Ita cB.a-

Bar.ro, Io-BI4AI{Mo1\{y, c cuJ;bllofi BIrxpeBofi cocraBnflIolqefi nolfl. SuaH uper'mry-

Itl,ecrBer.rlIoro llparqeul{ fl H 1 \rIfl JII,IAepa (N-uone) onpeAeJII'Irr TpyAI{o,

B cnyrrrlrHe }Iie (s-IIore) nparqeulre orpl'rrlareJIbIlOe.
C1a6rrfi e$ScH.r ury6unbr xapar{reper{ AJrfl pacnpeAeJlelr}Ifi flatrpE}I{erlHocrl'r

trolepeqHolo noJIfl (t-ounee, nelu.ruir 61) ua Erllx AByx ypoBlIfix (prac. 6).

Cyu,ecrnennr,re paBJu{rIuE r{Merorcfl Jrr4rrrb B TeHrr JIrrAepa, B o6Jracrr{ HaI{IlIeIIb-

rtrr{x 61, oAlIaHo ol{rr Moryr 6r,rrs r'rucrpyMe}rraJlbHoro xapa}iTepa'

flpyrot nprrMep cra6o Br,Ipax{ell}Ioro e{$enta BparqeHr{fl - Puc'. 7 w B,

r(oropLle uoIratsLrBalor pacnpeAeJlelll{fl rrofi€pesfiolo-rroflfr.B nflmtde 145 no og.

HoBpeMeHHLIM I{BMepeHI,Ifll\{ B JtI{}I}I.qx 16103 u}15250. B uonyteul4 paBIIocrL

A1 ue [peB1,Iuaer 25", n 6o,nbruuncrse roTIeH atf$ent soo6qe orcyrctByer I'IJITI

oqeur, lra;r. Urrrcpecrlo orrrerl'rrb, rITo B trflTrIe Bpatr{e}Ille (ec;nu c'rutarb ero
pea;6nrru) B ocrroBllot\I IloJrolrilrreJrbuoe, qro r{ cJIeAoBarIo oH{I'r[arb AJrtI [rITIra
i\-rrorAprrocur. B I{eJtonI HaItTI{Ha I\{&IHI4TTTLIX cllJroBblx ;ruulrr'f o6uapyrxunaet
flpr{o BbIpa}IteHIIyIo BLIxpeByIo crpyltrypy. B6lruara rtlrHa HaroAIlJIcfl cra6rtfi
ctryrrrr{H roii iHe rroJrflpHocrr{; xopomo Br{Ar'Io, HaH crrJloBble .rrI{IrI{u, BEIxoAtI-

rqrre r{B JII{Aepa, pacxo4ntca uplr npu6nu}I{e}Iutr I( He}Iy' C a'rI'rrl CBfl3aIIo, BLI-

Ar.1r,ro, saMerlloc Bpatr{eHrre II 1n o6tacrr{ Me}I{Ay rl'flrHar{I{.
tr{u,repccnr,rit npl,rntep Barrrrcr{ [oi]epetrHoro [oJrfl tro rperl cileltrpaJr],Hr,InI

Jrr{rrr4flll - pr.rc. 9, otnocgql,Iitcfl It zpAnne N 382. Jhrgepolr 6l,rno 6o.lrl,ruoe

IrflTrro, cooTo.EBmee r.r3 Hecr{oJrbr{}rx tlAep, oxBaqeHllr,Ix o6qeit nporfl}I{elllroft
troJryrerrbro. l,Iaru1ruroe rroJre 6r,rJro Barrucallo B cxetvle rlarHl{rorpa{a gla oAIIo-

BpeMerruoft peIIIcrpaql{Ia 6 
11 , 6rr, 6r, IIoCJIeAoBaTeJIbI{O no TpeM JII{IllIfl1\t:

1.5250, 1.6103 u 1.4808.
Sayernrrft aS{exr Bpaqerrufl rra6rroAaercfl JrI{Itrb B rlenoropbrx )EacrIiax

trflTHa (a taxnre s6rr,rau ngrrla); B ocHoBrro]r clrJloBble JrI{}IIII4 IloJIrr BBaI'Ir{IIo

trapaJIJIeJIbHLI Ea BCex Tpex ypoBlIflx.-B 
org,e:rr,nblx I{eCrax tr.ftTHa (Ia roele nero) npaq,eIII{e trpll nepexoAe or oA-

Hoft ;IIIHI4g It Apylofi cocTaBJlfler 45" - 90o; ouo BIIoJIHe peaJrr,Ho, trocHoIll'HV
Ea6IrOAaeTCft u o"6-rprrblx yllacrxax IIOJIyTeHII, a He roJIt,Ho B trApax. B ra6n' 3

trprrBeAellbl BIIaHI{ BpaqeHl{fl H t c Uly6uuofr tro I{sMepeHI{.trM B JIUIIII;Ix

i,otos-lsz50 u I5250-I4B0B B rex )rqacrHax (ncxmoqarr flApa), B r{orop6rx
a1p1[exr Harr6oJree Barrereu r.r ilpr{cyrcrByer rla o6erax Haprax (arlr uecra o'rrte-

ueiu 6yrna:vru A - L rua pvc-.9). V4urureJrr,rrblrl oKaBaJIocb ro o6crogrerb-
crBo, qro s 6olsuuHcrBe )rsacrxoB BpaqeHl{e npolrcxoAr{T B rlporr{BotroJlo}Ii-
Hbrx HanpaBJrenrr.flx. Canrr,rrr upocrr,rnr u Bepoflrrll;Irll o6nflcttentteM Molrier 6LlrE

rretrpaBI{JIr,Ho nplltrgrlrft [op.flAoR cJIeAoBal{I{fl IiIy6uH o6paaonauufl srux JIU-

Huii; OAHaI(o omu6rtlI B OnpeAeJIeHI,Iu yIJIa X, CB.flsalIHbIe c HeoAHoBpeMelIHo-

crr,ro Batrtrcefi uolfl, cucreMar4qecnoft trotpelxHocrbro I{ BoBMo}l{Hbll{ BJlrrErrrderr

arroMaJlbHofi AllctrepctrIl, AeJIalor Tanoe saHJIIoqeEIIe trpell{AeBpeMeunnru. r{T'o
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Pnc. 6. ltaptu pacupegeneuttfi
6rrrpyuneN268

Puc. 7. Xo4 uarrurnllx cIrJro-
nux rrlstlt B I]flrge 145 no nz'
MepeErrflM B AByX ilrnlJttfrx

Prc. 8. Pacnpegenerrlfi BerI,rqLrE
0, a uxrre 145 to r{3MepeurrfiM

B ABYX JIIIHITSX

8.

:10/0J, -1lZJ0 ZI.IZ /fi22.
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Puc. 10. flouepeuroe rrorre B rpyrtre N 215

fiacaercE sHaKa trpe[MynqecrBeHrroro BpaqeEEE, ro otrryaqufi sAecb EeficEa
BcJreAcrBr[e oroxrsoft nou{r,rrypaqrru rroJrE rr BBatrMEoro BlrfrflHvtfi gRep. Ha-
r(ouerl orMerrM, sto s o6racr.Ex Baar(Mogeftcrnur MarHr(TEbIx troJlrocoB, r{an
orMeqeuo Cenepurru [15], Brrar( Bpaqeun.a noo6qe Mo?r(er MerrErbcg o rJry-
6nuoft.

Ta6ruqa 3

V.racro ri n,qtu:r Y.racroI{ rrETHa
16103-
-).5250

r5250-
-I11808

I 
^u,ur-| -rbrbo

H ceBepy or fiApa A
[t aauagy or rgpa A
It aara4y or rqpa lC
I( ceuepy or agpa D
Vsacrot E

+
+
+
+
+

F
G

J
K
L

-1-

+

Vqacron
V.racron
V.racton
Vqactor
VcacroR

Marururoe frorre ?p7nnw, N 215 tro r{BMepeHrrflNr B Jltrrrl{flx },,5250 vt l{'o wc'
cJreAoBaJrocr pauee [22]; napra norrepequoro [oJl.rr tror(a3arra ua puc. 10
(,E/1 uo Ho 6u.rro Bapeurcrllr,rpcBarro roJrEKo s o6nacrr nra4epa). 3{{ent npa-
qeHrr.fl AocTlrraer 74o, npu.telr crroBa orllerr{M, .rto s 6orurrrtrEcTBe roqeK, tro-
KaSr,rBaroqrlrx BpaqeHr[e, ol{o trpoucxoAuT uo qacoroft cTpeJIRe B cooTBeToTBrltE
c TeM, trro roBopr,rJrocb Bo BBeAoHIIIT (urtuo s-uorrpnocru).

IlantruaL60 u,779 wayrarrrcE, IraMtr pauee U6, 201; B Henoroptrx )rqacrxax
artrx trETerr, IrMeBrrrlrx rroJre S-troflflpHocru, ua6mo4arocb ctrJlbnoe, 45-90",
BpaqeEtre H 1 c rx.y6wuofi, upuueilf ral(Ete trpetrMyqecrBeHHo orpllqareJlbrloe.
llurepeouo, qro tro Ea6rroAeurgM s Auaxaupu [5] B rrflrre 160 n-HontuoHelrra
rrfrr;frE L5250 tronaatrBarra 6onr,ruoe (onono 600 ac) pacqetrJreEue, uporuBolro-
Jlorr(Eoe ocrroBr{oMy aeeuau-a{{enry. BeporrEbrM o6trcueurert lroxor 6rrtr
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cr.r.rrr,Hoe (go 90") orptrqareJlbrloe BpaqeHne II y oxBarr,IBaBIIree IIocrII Bcro rerlb
IIflTlIA.

Oco6srft rlurepec c roqnrr BpeHrr.rl BbrtrcrleHtrfl xoAa cl{JroBr,rx nranufi noJrfl
c Bbrcorofi trpeAcraB"[fler cJreAyroqufi cnyraft 6olr,ruoro yHlrtroJI.rtpuoro frtlr]ra,
Ha6rroAaBrrelocR ue4aJreno or Hpafl coJIIIeqHoro AI{cHa (sin 0 : 0,92).

5. Ilsrno B6r-ul3rl Kpafl Alrcfta Conuqa

B nwnne 275 aertrop rroJrfi r,raMep.EJrcfi rlocireAoBareJrrrHo B JIr{HI{EX 1,5250,

H*, 1,6103 u 1,4808. flpu coloctaBJregurr uartepeuufi IryE{Ho I{Merb B BI{Ay,
Bo-nepBbrx, BoBNrolnHr,re npeuenuiJre EBNreuerrl{fl IronR (untepBaJI Bpel{eur{ }IeE(-
gy nepnofi r,r noc.rleAHefi ean[c.EMu cocraBJlEer .--Bn) 

^n, Bo_-Brof)blx, SlraqtrreJrl-

"-oe 
(u 2,5 paaa) yxyAmeHl{e paapeltreHlrfl Ha l(parc (0: 67"). Teu ne }Ie}Iee I{ B

AarlrroM cJr)'qae, HaH troKa3brBaeT paccllorpeEue pllc. 77, Molr{Ho cAeJIaTb lleKo-
T O pbre BbrB oAbI, noATBeplr{Aaloq,rl e Ir3 JIoxieEI{o e.

llepexo4R ot l,4B0B H 1,5250 (pvc. 77, a), no i\{Horl{x ) Iacrnax Il.flrtra I{o}ItHo
Br{Aerb r{Br{errerlle optreHraqtrtr H 1, gocranarcqee 90'. (I4utepecno orMertrrl,
qro g SW-.Iacrl{ noJryrer.II{ Nraruurlrble crrJroBLre JTrrtuIV uAyr norlTr{ tro troBepx-
HOcTr.l fl.flrrra, trpuqeM SAeCb rroJIe CuJrbHee (trpr{}I{aTo) It troBepxHocrl,t Ha IJIy-
6oriom ypoBue 1,4808, qeN{ Ha ypoBIIe }"5250.) Cuosa o6patuu BI.II{MaHIIe Ha

ror tpanr, rrro B aror{ rrETHe (N-uonrpnocru) upeo6.raAaer uoJloxtratenrur,rfi oS-

$exr npaqerrun H1(uo nauepeurr.EM B JrI'IHI{.EX 1,5250 r },4808).
B rex )I{e )Flacrnax tr.arlra, rrro rt Ea pnc, 77, a, ua6nro4aerctl flor{rrr croJrb

)rie ouJrbuoe Bpaq,eurre rr Epr{ nepexoAe ot 16103 u },5250, ao e o6pamH,ortt H,a,-

I
-L0/0J, - 2.f250 
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Pac. 1.1., Itaptrua craflosbrx runuft
[oJr.s B ttrrt:ue 275 rro r{BMepe]rr(flM B

rrrrurrnx 15250 - 1.4808 (a), to6103 -L5250 (6) u Ho - 1.6103 (a)

CTpeilItofi yl(agalro HarIpaBIreHI{e x qeHrpy

IUCHa
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npa6.neH,uu (puc. 11, 6); uocregnee o6crofireJrbcrBo ruoifier 6um cssaaEo HaH
c a{{exrou rry6uun(rauplrruep, rrtl.',.,rfr" t,bzso o6paayercn Bbrrtre, ueu 1,6103,
npr ra6tlo4egrrr{ troA yrJroM 0 : 67' H troBepxgocru uarua), rar( u c paagoBpe-
MeHHocrblo ean[ceft rorr (c r{BMeHerrueM oprrerrraqrrr{ troJrE co npeuer.err).

Samernoe Bpaqer{Ee }/1 o6uapy}fir{Baerc.E rr napuc. i!, a (U":- filgj1
oArraKo HeJrbsfl cnaaarb qro-rra6o o HatrpaBJrerrr4rr rrperrMyqecrBegrroro Bpa-
IqeHrr.fi.

Sannro.Ieuue

Paccuorpenre a{{exra Bpaqe}ME tronepeqHoro r{arHrrrHoro troJr.rl B tr.sr-
Eax tro r,IBIvIepeHffEM B paBHbIX CtreHrpaJrbHBrx Jrr4Hr{fx troSBoJr.ser cAeJrarB cJre-
Ayroque BLrBoAbr.

1. B coorsercrBtrtr c pegyJrbra:raura Ceaeproro [14, 151 upu trepexoAe or
oAnoft ilktmrrv x 4pyrofi B lrenoropblx Mecrax rr.fireu ua6.nro4aerc.E trBMerrerrr4e
opueHraqrrrr H L c uy6unoft, Aocrr{ramqee 45-90'; bpaqenre oxBarbrBaer
IrrrorAa BHaqlllTerbHrre o6racru troJryrerrrr c trpr4Jreramqr{M}r r neft }rqacTHaMr4
Terrtr; ouo na6nro4aercff TaIUHe B orAeJrr,Hbrx )rqacTnax s6tuett rr.rrrerr.

2. c;ryuau nara6onee cr,rJrbHoro Bpaqelrr{.rr (,- 90") ua6nro4arorc.E rracro B
flApaX IIflTelI, OAHaHO AOHaBaTOJIT,CTBO trx peaJIrlIOCTI{ rpe6yer U66rrorrerrr4.s
pflAa r{rrcrpyMeHraJrr,Hbrx norpemHocreft (cucreMaruqecHr.rx ra clyrafiurrx) r,r
yilyqmeHr.rE trpo crp arrcrB eHHoro p aB perrreHu,fi .

3. Hau6om,mue rraMeHeHr{fl Belr4sr.rHbr r.r opr{eHrarlutr 111 o6uapyE{rrBaror-
cfl trpr cpaBHelrulI ealucefi B JTITHI{LI 14808 c Bantrcfl]utr s 6oree nucono o6pa*
Byroqlrxc,fl Jrurrr{flx ?',5250, 16103, a rax}fie npr{ nepexoAe K ypoBuro Ho.

4. 3{Sexr BparqeHr4,E B pfiAe cJr)rraeBsecrMacna6ouponarrflercrr trpn cpaB-
IreHuIr aauracefi troJl.g, cAeJrarrHblx no lrtt:r,rtfl.M ?"5250 lr 1,6103. O6,rgcneuue rtro-
)fler cocroflrb B roM, qro Jrr4rrrr.s ?,,5250, [o-Br{AuMoMy, o6paayercfl B uErrrax
ropa3Ao Br,rme, se}r 1,4808, ra 6nrasHo n ypoBHro o6paaooauus i,6l0B; aro pac-
xoAurcE c-pacqerHBrMn rry6lruarllu o6paaonanur r {oroc{epe, Ho tronrBep}fiAa-
er BbrBoA [25J o rolr, qro rraJryqegue B ilLtnfrv.)"5250lrger oi c]urrx Bepxurrx cJro-
EB trflTIIA.

5. I{aueueurae optrerrraqun II 1c r.ny6unofi (grn upocrux na:ren) rre trpo-
TUBOPEqI{T BABIICIIMOCTI ME}I{AY 3I{AKOM BPAqEHII,E IT trOJIflPHOCTbrc trOJIfl tr'IT-
Ha, r(oropa,rl cJleAyer IrB ypaBrreHraftuepeuocaB Marl{IrrrroM rroJre c )[reroM aHo-
uanrnofi Al{ctrepcura [7J. ,{.rr Bcex [.trrr{ npocrr,rx nflreH S-uonapuocr}r rrpe-
o6;ra4ano orpr,rr{areJrbrroe BparqeHue H1; AJr.s oAHoro n.frrHa N-rotnpuocrra-
IlOJrOffiUTeJrrrI{Oe BparqeEvre) tt AJrg AByx rrflTeH c N-uoleu (o,quo ua nux s6[zar4
.nuru6a) BHaH trper{MytrrecrBeHuoro e$Sexra otrpeAeJrr{rb r{e yAaJrocb. TaHuM o6-
paaoM, .fiBJrerr{e pacqerrJreufig fi-nol\{rroneurrr 4eficru{TeJrlrro Mo}fier 6trrr, csg-.
BaHo c aS$enronr aparqeuva ,Iy'1.

6. Bo Bcex r4lccJreAoBalrHr,rx trflTHax s roft I,rr[ rauofi creneun na6nrogaercx
BpaqeHue Hl crt!'vnofi, uo JIr{IrIb AJrfl EeHoropbrx oS$eHr rrMeer oAr{rr BHan
n o6muproft o6nacru trflrua trJrrr oxBarbrBaer Bce Rgpo. Ecnu pacqe[fleHr{e.
JT-HOMtrOIreHrrr O6yCronJrer{o Bpaqeuv.em Hl, To aro Mo}fier o6rflculrrt, uoue-
My pacrqetrJlelrlre - AoBoJrbHo peAxoe .flBJreutre. 34ecr yMecrno rarlr{e yKaBarr,.
Ea oBfl3b pacqetrJreHlil,E XI-nOMrrOHeETbr C )rqaoTr(aMrl rrflTrra, rAe IrMeeTcE crrJrb-
Eoe trorepesgoe uore [26].

tr{utepecuo orMerl{Tr,, qro trB Bcex trByrrerrnr,rx BAecb trflTeH uara6onee nr,r-
paH{el{Eyro BtrxpeByro crpyl(rypy troJr.fr tror(aBaJrtr AB a rrErEa Har{MeHbrrrero pa3-
uepa (puc. 5 u 7); y 6onr,ruux rr.arerl Her(oropafl Bar(pyreuuocrb crrrroBbrx Jrrr-
uuft nonfi na6nro4anacb Jrr{rrrb B orAerrbur,rx )rqacTr(ax. 0ro o6cro.ETeJrbcrBo
AeJIaer BecbMa aHTyaJIr,Hrrr{ Lrgyrreuue roptrsogTarluoro troJrE B uau6olee
MeJII(UX trETHaX U trOpax, rAe MOInHO OErIrAaTb CtrJrbHyK) aSEMyTaJrr,Ey[O KOM-
troEeTy troJr.s; tro-BtrAUMOMy, Jrurrrb AOcTaTOqEO CnpyqerrHbre MarHrrTrllre cTpyn-
ryprl MaJroro paaMepa Moryr 6rrru ycrofiqtrBbrMr(.

B uonr,ay roro, qro uoJre B tropax AoJr)r(Eo uMerb ctrJrbrryrc roprraouTaJrb-
Hyro HoMrroHeETy, roBopr(T, Bo-rrepBbrx, {arr ueycrofisurocr[ qlrcTo Beprr{-
Ka;rbEoro troJrtr r(, Bo-Bropbrxr c ua6ruo,qarenrnoft roqxrr BpeHr{E - 6onruoe.
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paaJr[rrr.re Me]fiAy rpaArrerrroM rroJruoro rroJr.fi, HaftAerrHrrM AJIE Irop Crerrrenxo
t27): ) 4 eclnn, - rr rpaAr{errroM Beprrrr(aJrbnoro rroJlfl, [oilyqeHHBIM aBro-
parun [28]: - 0,7 eclnn,. O4naxo, sro6u noryrl[rb rraAe]fiEble uBMepeHI{E BeK-
'Topa troJrfl r(ar( B rropax, Tan r{ B EApax trflTerr, ueo6xo4nuo Aocrtrrrb trpocTpaH-
,crBerrHoro paspemeHr{E upu na6mogerrrlgx c MarEtrrorpa{orvr ne xyxre, qeM 1"-
|2", u cyryecrBenHo yMer{brntrrb trorperrrHocrra raueperr.rfi .

Aarop cqr{Taer cBor{M AoJrroM uo6raro4aprrrb ar(aAeMuna A. B. Cenepuoro
m fI. II. ,(o6ponpanr{rra Ba troJreanoe o6cyxgenue pa6orn fr pfrA r{errubrx Ba-
oreqauufi.
.Anpenr 1973 r.
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IT 3 B E C'T'I{fi IT PbIM CIT O fi A C TP'O@II S I,ITIE CIT OIt OE CE PBAT OPI[ I[
Torvr LI, 1974 r.

MOIEJIL IIflTHA I{ XPOMOCOEPBI HAI IIflTHOM
C YqETOM OTIIJIOHEHI4fr OT JITP

3. A. Eapanorcrrrfi

Ilo.nyuena MoAenb coJrEeqroro rrflTra Ea oclroBagrdri r.rgyrregl{a oI(BIrBaJreETEbrx rtrrrpl{E-
cila6lnxll.msnfr. ScI,Zr I, V I, Ti I, Ni I, Fe Iu npo{rarefi cl,rrr,ubrx ar.rurat D, Nd I, K Ca II,

Ho. ExrrEaauerTubre rrlfiptrEbr E KoETypEr BrrqtrcJreEbr 6es upe4uonoxeurls JITP r usrse. Co-
rJlaclne BbIqr.rcJIersElxfi ga6JrIoAeEEEIx gftBuBaJIeETEbrx InuprrE oI(aBarocr, Bgarrl{TerbEo JIyqmo,
roro, qro o6xsso yAaerc.E uonyqr.rrr trptr Bbrrrr,rcJreur.rax tro $opuyuanr JITP. IIonyueuo, qro B
xpouoc(fepe rla Brrcore 1000-2000 knl ureercfr yBeJrriqeEtre anexrpourioir trrrorrrocrr4 Ao
3'1011 r'r peaxoeyMerr,IneEtre o6rqefr uuoruoctn (or 1016 Ao3.1011). tr{lreerc.s rar{rlie peaxoe
Boapacraur4e rer\rueparypnr (go 11 000") sa aroi Bbrcore.

A SUNSPOT MODEL, by E. A. Baranousky.- A sunspot model is derived on the^
basis of the equivalent widths of the weak lines of sc I , zr I, v I, Ti I, Ni I, Fe I and prof iles
of the strong ones (D, Na I, K Ca II, FIo). The equivalent widths and the profiles are calcu-
latecl according to the non-LTE theory of the Iormation of the lines. It is founil that a non-
LTE theory provides a much more better agreement hetween theoretical and observcd
equivalent widths, than it is possible to achieve with the calculations based on the LTE
formulae. An increase of the electronic density up to 3.101r and a sudden decrease of the.
total density (from 16ro to 3.10rt) is fountl in the chrcrosphere at the height of 1000-
2000 km. There is also an abrupt increase of the temperature (up to 11000') at this height".

,[.nR uocrpoenl{fl }roAeJrII rr,f,Tlra Bce reopertrqecxue AaHHbre, B qacTHocrlr'
DnBrrBaJrerrrubre muprrrlr ra nouTypr,t trrrtrafritt Bbrqrrc;rflrorc.E o6r,r-ruo uo Sopuy-
JraM repr{oAr{HaMr{qecRoro paBrroBecrrr. fIpr.r sror{ oHasbrBaercE [1,2], qro co-
rJIacoBaHrre Br,IqtrcIeHEbrx 14 Ea6JrroAeErrbrx BeJIuquH trpeAcTaBJr,EeT SlraquTeJrb-
HbIe rpyAHocrlr. Hal46oJlr,mee pacxo?r{Aerrue Me}r{Ay reoptreft u Ha6rroAeuu.Errrr.
troJIJruaeTcE AJIfl ar(Br{BaJreETIrErx mlrpuE lfrEfrft JrerHouoHuByeMl,rx aJreMeEToB -Sc, Zr, V, Ti, Na. Berzsfr:na WabtslwHn6r [ocrur& er 72 (li,",n, W.,aan - coor-
BercrBenuo BlrqucJrerrHbre u Ea6JrroAeHubre axBuBaJrerrubre mupunrr). ,(ra
yJlysmeHufl corJlactrE reoptrtr c Ea6Jrro[eHtrEMrr aBropoM 6Brila npeAJro)r{eHa.
rutroresa o AorroJrHtrreJrbEoM trorJroqeHur( B HetrpepbrBrroM ctrer(rpe h]. c uo-
MOqI'rc STOIO trpeAtrOJIOlI{eHUE, AefiCTBUTeJTbEO, AoCTI{raJrOCb Jr}rymee CorJra-
cvre (WBdslWsaan: 3), no trplr eroM AorroJrurrreJlblroe rrorJloqeEue B Bepx-
Eux cJroflx n.ffrua s 50-100 paa trpeBocxoAuJro trorJroqeHue orpr{qareJrbrrbrx
uoHoB BoAopoAa. Taxag 6onr,rrag BeJrrqusa HetrpepbrBHoro trorJroqeEE.E r{err3--
Becruofi trptrpoAbr, tro-BEAuMoMy, rre Molr(er 6rrrr peatr,noft. Eolsmoe pacxo)fi-
AerrEe reoputr c Ha6ilroAeHI(,EMI,I AJrfl ar(BuBaJreETEbrx mtrptrH cila6brx Jrr.fluir'
Morfier 6rrrr sbrasaHo ApyrtrMr[ [puquHaMtr, B qacrEocrr{, TeM, sro B BepxEux
cJIO.ffX trflTEa He BbrtroJrHflroTcfi ycnoBufl JloRaJrbrroro TepMoArlHalltrqecHoro
paBnoBectr.n (JITP).

3,qecr MLr Br,rqtrcJrEeM ar{BuBaJrerlTur,re rutrpuHbr tr KonTypr,r ilr;flufi 6ea upe4-
troJrorr{eHrr.fr o BbrnoJrHtrMocrr( JITP. 3aAaua cBoAtrrcfi n otrpeAeJreHrro Eace-.
JrelrEocrefi yponneft, Tar( Har( {yunqua ucToqnur(oB B Jrunnrr Bbrpax{aercr{,
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qepeS qtrcJlo aTor'roB

n iu 2hvt 8t nx
,.r :7I : --T cr\ , (t)

(3)

(j ", k" - Hoaf{uqueErbr u3ryqeHI{E rr trorJroqerrr4r., gi, gi, rli, k1s -.coor-BeTCTBeITHO CraTtrCTtrIIeCKue BeCa u Ha0eJrerrHocrr{ ypoBHefr. i a k), a nrrxo4n-
Iqa.E r{nTeEctrBr{ocTb B qacToTe v paBEa

/, : i (s.rq,l * rBo) s-.(ou+r)'n +,
r4e .8,. - {yunqun ucroqHtrnoB AJr.fl rre-trpepbrBHoro ll3ryqel{H,fi (lrn uonaraeu
ee panuofi {ynnqnu flnauna), r: k,/np;6 - orrrortreHue Hoa{$rutrer{roB
EenpepbrBEoto u ceJreKrr{Brroro fiorJroqelIr{fl, (pv - npo{urt xoa{{uqzenra
l]or.rloqeHl{E B .rrIrHEE (g,o : L), , - otrruqecl{a.fl rny6nna B r{eHrpe lruilt/iv.,
[r : cos 0.

f[nn oupe4eJreHtrE rraceJrerruocrefi yponuefi un peruae]r coBMecrtro ypaB-
lleHufl oraql{ol{aplrocrl{ rr trepeHoca. IIpu atort [peAtroJraraeTcE troJrrrocrbro
He Horepelrrlro e p accefl IrI{e tr HeB aBrlctrMo crb {yunqlrlr rrcToqrrl{RoB or qacTorhr.
Ce.reuu.fl uoHr{aarlu[ r{ noa6yin4eulrfl BbrqucileErr no Sopuylarrr ua [3,4J.
Bepoflmroctr trepexoAoB rr cr{Jrbr ocqr{JrJrflropoB Ba.firbr rrB [5]. IzlclonraosaE
MeroA perrreEr8, onlrcauur,rft s [6]. CocraBJrer{ue ypaauenuft r{ trp11Meger{Re Me-
roga [6] otrtrcarrbl HaMII troApo6nee e [7]. Bce BblrrucJreur.tr BbrtroJrgerrbr na DBM
<Muucx-14>.

Bnqucrenu anBrrBarrerrrrrr,ry npgrrr.r trttr.rtw.fr. gcI, Zr I, V I, Ti I, Ni I, Fe I
(10 ruuuz) tr r(o'rypbr truswfr. D, Na I, Il, n K Ca II. fita ,.n,nnft DrNa I- n
KCa II uprrErrMaercfl NroAeJrr, aroMa c AByM.fr ypoBlr.EMlr, 4nR Ho _ 

" 
,puME

ypOBrrflMrl. ,(,nR arolron Sc,Zt, V, Ti, Ni, I-e ucrroJrb3yerc.rr MoAeJIr, cgnyur
ypoBrrEMr{ AJrB pesor{aEcrrbrx trulg.tril- r{ c rpeME Irru qerr,rpbM.E ypoBr{flMn-Altfi
cy6op4nnarur,rx ,IIIIuI{fi. Ang aroMoB c rpeMr tr TrerhrpbMfl ypoBrrflMtr peEerrEe
rraxoAurc,rr tryreM rrocJreAoBareJrr,Er,rx uplr6nlrrHeuufi (crur. [7]), raH qTo BeBAe
rrpr(Merrgerc.fi TexHtrKa shrsr4creH[fi, paapaSorauuaR AJrfl aroMa c AByM.Eyponnaiuu [61.

f{ra oupe4eJreEl{E I{oEEBal{tru o.IreMerrroB Mr,I cocraBJr,rreM ypaBrrep1ufl. vo,v-
Saqr{oHEoro paBEoBecug c J [eroM {oTor.rouuaa\ilu v r{oEu3a4r/rl{ sJreHTpOH_
E6rn yAapoM. A{o MeraJrJroB lrbr uoJr)rqaeNr raKrrM_tryreM ypaBr{elue (3), xoro_
poe flBJr,rrerc.s o6nqsEr}{ ypaBHeHrre}r Caxa c f : Terhb (a{$exruauaE reMtrepa-
rypa trflrrra) u c {aH.ropor{ ArrJrroqtr]trrtorrtr r{BJr) reHrrr, paBrrbrrr O,S (n", _ ;;_
H aJlbrra.fl DJIeHTpOHHaA UnOrnOCtr,) :

* n* :o,s'v;* Y#L (tT"rr1";,e -ft-
Peaynrrarr,r si,tqucneHuft rloHrrBaI{rIr,I r,I Hace.rreHHocreft ypoeueft uoHasanr,

TIT0 B BepxHllx c"rloflx rr,ETIra It[IeIorcE BHaqr,rre"rrbHr,re orItJroIreHI{.rI or JITP -6o,;ree Bbrcofiatl IIoHI{3aql4fl rr Menbrtrafl aaceJreHrrocrb B6rcoKr[x yponueft. Corna-
cl{e Bbrql'rcJreHllbrx n na6uro4eunr,rx aI{Br{BaJreETH:bI\ IrrEpuE" cta6rrx m151mrt
yJr)ryltraerc,E. Oruoruer{lre Wuor.rlWnn6l ]MellErrrraerc.E Ao BHasel.rr{.E 7,5 - Z.
o4UaXO-CreAyer SalIerI{TIr, qro Br{qr,rcJrer{Hbre r(oHTypbr cta6r,rx nuunft fi ]rut.
ulur D, Na I oxaalrearorc.rl cJrr{unor{ rny6orurura n qenrpantuofi sacrll. flo-nr4u-
Molly, 3To 0B,EBaIIO C HeroqfloCTbiO MOAeJIII Callblx BepxIII4X CJIOeB trflrHa, Ha6;uO-
AAEiIT,IE II BI,IqI{CJIEIIEI,Ie I{oHTypI,I JIIIHITu D, Na I uoxaeaurr TIa pwc, I, a,
Ha6'nIo4aeuE're Kolrryplr I{ ar(BI{BaJrerrruble urltpranr,r lru:atnfi. noryqeHbr Ha1{rr Ha
3rnel6soM ctreHrporpa{e NIBCT I(Ao 4nx trflrerr c Arra}{erpo}r lreiur 16-20,.
Hourypu E aHBrrBaJrerrrr{bre rur{prrr{rrr prcilpaBJreubr Ba pacce.EgHbrft ceer.

l[ra oupe4eJreHrrfl reMrreparyprr u n"nornocru n ipo.locsope rraA urrrroM
Mbi Bblqucr,fleM I{ cpaBHIrBaeM c na6.rrrogeulr.flr{il r{oHrypsr "rrnnr,rii FI* r K Ca II.
Itpoue roro, Nrbr yqrlTr,rBaelr [oJryqeHHyro lta na6nro,qeurafi uo crren{eg1rrc 11ETEa

(2)
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B Jrr{Hr4rr H" [8-11]Br,rcory o_6p_aeonauur fApa Ho uag r.trrHor{ (1000 nat). Ha_
6rrogaeur,rft Hor{ryp Jrr{Hr{rr K Ca II B reHrr rrflrga r{Meer yanyrc qeHrparrbHyro,
3r_{rdccr{rc (puc. 7, 6), 6onee yar(yrc, qeil{ DMrrccrrfl B troJryrerrv uilv u anrlrnHor?
o6nacrr.r. floryumr, raxyro yar(ym arrr.rccr{ro B reoperr.rqecnoM rioHrype oxaaa-
JIOCb BOBMO}I(HI,Iil{ TOJIT,HO B TOTI CJIYqAE, ECJII{ B XPOIIOCSEPE HA BI,ICOTE h -: 1000 +- 2000 rcil, fiptt*flrb 6o41myro arre_r(rpoHHyro rrJrornocu. (n, - {01r)
rrr Br'rcofiyro reMrreparypy (T - 10 000'). Heo6xoAllrro raHH{e Aotrycrurb pe3-
r(oe traAeHr.re rrJrorHocrrr (c ris .-, 1015 Ao rurt - 1011) ua erofinrrcore. Bug arrzc*
crru B Teoperl'IqecKol\{ ItoHType BaBrrcl{r B ocHoBrrotl or xoAa BerHquH /1y1, tlo
u ? c-rr'y6uuoit (ns - rrJrorHocrr, arorroB noAopo4a) u oceHb Ma.rro orupoqrrrn
xoa{{uqueura rrouroqeHr{g Ha oArrH arolr.

..TaHuu o6paaou, Ha Brrcore h:1000 HfrL \twee.r rrecro r{HBepcu.fi gJreqrporr-
uofi nnoruocrrr, rar( Har( B Bepxur{x cJroflx trflrua (h :0) ru": l}r. OHoHsa*
reJrbHaE MoAerrb tr.srHa u xpolrocsepbr rrpeAcraBjreHa Ha prrc. 2 lr r ra6lllqe.

h,
Tblc. r#

-1 ,6

-l ,/,

-1 ,2

-I ,o

-0,g
-0,6
-0,4_n rr

l1e fitlTHO T, efial
IIflTHO

3 600
3 500
3 400
3 300
3 200
3 100
2 900
2 700

h,
TLIC.Efi,

T, epa1
tr,1TIIO

2 ,6 ,10fi
7,7 .lgrt
L ,L.lgrt

6.1016
3,1.19r0
I ,4.Lgta

7.7015
4.10t5

7 ,8 . lgrr
5,1.{6u
3,3.1gtr
1,8.16rr
I ,3 . 1010
4,2.L0r0
2 ,l . l}Lo
1,2.16t0

o o*
+0,4
+0,8
+1 ,0
+1 ,2
+r,4
+1 ,6

3.1015
2 . 1015

1,2.19l
3.101ts
3.1011
2. l0rr
1 .1011

9. l0e
6,2.10e

4.70s
{ .1011
3.10r1
2.l0rL
I .1011

2 600
2 700
:l000
6 000

10 000,
I r 000,
{2 000

] hfrh t :2OOxiln:f. (oorocoepa): 4.101., ArE h:0 nH (gorocoepa):1,8.1016.

TeopeflauecHr.rft Houryp Ho, coorBercrByrorquft arofi rrogenrr, trpeAoraBJreH rra
pnc. 3' Btrcora o6paaonanr,rfl r{eHrpa Ho, oupe4eJreHHafl r.r3 coorHortreHr{.fr

rs,(h): i orrr, (h) dh : L

h

(or, - Hoo{{uqueur trorJroqeurr,s B qeurpe Ho, flz - 
rrr{cJro aroMoB BoAopoAa

Bo BropoM cocroRuru), paBHa - 1000 H,il, B coorBercrBrrrr c na6rro4euvfl.Mr.-
Brrconax aJreKTpoHHa.a rrJro'r'Hocrr, n xpouoc{epe .aBJr.serc tr cile1clBr4eNr Bbr-

coxofi rroHr.r3aq}rrlr BoAopoAa, Anarua r.roHrr3arlr{oHHoro paBHoBeaMfi AJrfl BoAo-
poAa trpr{BoAr4r K BbrBOAy, qro r.roHrrsar{u.fr BoAopoAa 6nuaHa r{ paBHoBecnofi c
loxanr,nofi aJrer(rponHoft reruneparypofi u aJrer{rpoHHorl unoTlrocrr,ro. O4naHo,
AJr.tr ryqruero corrlacr{r reoperr.rqecxlrx u ua6nroAaerrbrx rionrypoB H" lr I( Ca II
u0HI'I3aI{I4Io n xponroc{epe HyinHo HecI{oJIbno yrreHbrrrr.rrt,. NInr rroJratael*

Puc, l. Hoatyp nr.rurau D, Na I (a) u
K Ca II (6)

Itpecrllfitr - na6urcgenua, fip]rrmr,r -
BLITII{CJIeHIIE

(4)
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4e
x
o

o

6 60

-/,6 -0,9 0

Puc. 2. fl.uorrocrr, 11 rerlrleparypa
tIfiTEOM

A*,4

MoAerrr trfrEa rr xpoMoc(bepbr EaA

Puc. 3. Itorryp rr.rrrr H"
Hpecruxlr - na6.urogenna, iipylnxu - BLrrllrcJrerruE

n+ln : 3 n xpo,uocsepe Ha Br,rcore h : 7000-2000 nn. Brrsrcreuufl c 6oJlee
EtraHofi r{orlraal{rreit BoAopoAa aEaqrrreJrbrro yxyArtrarcT reoperuqecfir{ft KoE-
rYP Ho'

Brrnogrr

1. fltorrocrb B BepxEEx cJro.Ex rrffrra (h o"t - 200 nn go 0) upnuepuo B

7 paa lreurme trJrornocrn EeBoBMyqeHrroft {orocsepu.
2. Vlmeercn cxaqott reMtreparypEl E rrJrorEocru B xpoMoc$epe Ea Bhlcore

h - 1000 nil - reMtreparypa peano Boapacraer Ao 10 000", trJlorEocrL peano
IIaAaer oT rls - 1016 Eo t1tt - 1011.

3. Tlrreotos rEBepcr{ff anenrporrEofi unornocrE - Bo3pacralr!(e Ea Bblco-
reh - 1000 nu.

4. OtHaa or trpeAtrono)fieutr.fi JITP fioasoJrfier BEaqureJIbEo yryrlmtrrb co-
IJracne BhlqtrcJleHllhrx n na6nro4eErrhrx aKar[BaJIeETEbrx [rtrptrIl cra6brx JrtrIrrrft.

!.4 uas. 1973 r.
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I(O SOOII Ur,rE HT IIOTJIO trlEHIr fl O CUI{ JIJI fl T OPA

. 
B CI4JIbHOM MATIII4THOM TIOJIE

[. H. Pauxoncxuli
.:.i:

Merogou r{arpr.rqrr nJrorEocrr4 BbrBeAeurn roo{tfirqueutrr trornoqeulrfl ocqr{JlJlflTopa E

CI{JIbEOM MAIIII4TEOM [OTE.

THE COEFFICIENT OF ABSORPTION OSCILLATOR IN BIG ]\,IAGNETIC FIELD.
by D. I[. Rachkousky.- The coefficient of absorption of the osci]lator in hartl magnetio
field,: are deilucetl with use density matrix techniques.

Pauee [1], HaMr.r 6brJI troilyqer ftoa$duqueur lrorfioqeHlr.E aHcaM6Jlenr
IreBaal{MoAeficrayroqux ocrll4JrJrflTopoB B c}IJIbHoM r{arHI{THoI\r troJre. Mero4
BbrBoAa 6rrn ocuosaH Ha trctroJrbSoBaHl{rr r.IHrerpaJlbHoro Roa+$trqtrelrra no-
rJroqeur{fl orAeJrbuoro ocqIrJrJr.ETopa. flpu ero}[ qacrorua.fl BaBlrcrrMocrb xoaS-
{lrqueura [orJroqeurrfl Ee yq[r],IBaJlac[,. O4naxo a o6lracrll qacror 0) ,- oo-
,- Q, rAe Q -.napuopoBcr(a.E 

qacrora, ara BaBI4cIrMocrr lrorxer uMerb BHa-
qenue. B qacruoctu, trpeAcraBJr.Eer r{Irrepec uByrIr,ITb troJI.EpI,rBarlr{ro trBryrreul{fl
B HOCMUqeCT(OM O6seHre B O6raCrU paAuosacror, trpeAtroJlara.E, qro aruoc{epa
trpeAcraBJr.ser aucanr6.nb ocrurJrJrflTopoB. B cBflBtI c grunr Boaurrnaer ueo6xo-
Ar{]\rocrb IloryqeHu.E roquoft qacrorHoft BaBl4cuMocrra xoa{{rnqtreHra trorJro:
qeHr,r.fi ocr{r{JlJrflTopa B cI{JIbHoM MaTHITTH0M trOJIe.

Hama BaAaqa - ntfirn Hoe{{raquenrbr norJroqeulra ocqr4JrJr.sropa B cr{Jrb-
HOM MarHr4rHOM trOJre. ByAeu ucxoAr,rrr, I{3 cBfl8rr Me}nAy roHo]u j ra uanprmen-
HOCTT,TO AreKTpUqeCKOrO noJrrr E

iP : ot , (ro) Er'

B [2J upuneAeuo Br,rpaxeutre AJr.n reuaopa npoBoArrMocru cs, (o):

(1)

op,(ro) : 0 - a^*) r' 
5 

(r,(l)up(o)) e-iat ilt. (2)

flpouane4eur.re oneparopoB cKopocrlr ycpeAH.sercfl BAecr, no paBHoBecHoMy aI{-
cau6nro. Oueparop cHopocrr.r'"-p(l) aauucarr B npeAcraBJrenr{r.r naarauo4eficraun

- *r,, #ruuv(t): s n upo)

Bu6epelr HanpaBJIeHue BHerxnero MarHrrrlroro noJl.a BAoJrb octt z, 'tol.4a
qacrb HeBoSMyqerrHolo laMrrJrr,roHlraHa, SaBUC.EqyIo TOJIbI{O Or r(OOpAI{Irar
frt y, ]lIolr{.Ho BarII{caTb B BrrAe

Ho: *@*u- * u-u*) + $rl***- (4)

(3)

60



34ecr

,r. - P* * iQr,.'p
fr*.: t*iU,
o - lel#t

Zltc '

r' !- 
- iLl* .-p

p+: px-L ipy

(5),

(B)

cooTHo-

(e)

(6),

(7)

os - co6crBeul{afl qacrora ocqlr'JlJlrrropa.

Oueparop zp (l) uornno npeAcraBllrb B BI{Ae

' 'i up.(t):ru_ *l+u,,r*)+*l* u,L*r,, r-]]-

- =ii+ 
u,l+r,l+r., ,*l]]+...

flpu nrruncJreHr{rr noararyraropor u (8) ,ro6rri{rrnro 6y4er upuueHl4rb
meHufl

fu,u-l:-+, lur., t+l : -+, lu+,f,+l :0.
BrrqlacreHue (B) npone4er{ }re AJrfl x., A cocraBJlflroqlrx, a AJrfl cocraBJlflro-

trU4x c rrHAer{caMrr + , -; Tor4a troilyrrlrrl
n^n

u*(t) : fft.{t) un-y rclll*(t)t*, u-(t) : +t l-@u-+ loril-(t)r-, (10}

u+ (0) : Y*'
SAecr

LU) : --L le-.i@,t - ei6,t)1 t-U) : ==Lle{@,t - ei@t1,

l/ .,fi+a, l/ a|+a,
r;{e

0r,z: ltiS **tr. (tt)

fl,nx reuaopa op, (ol) ran?fie 6ylerrr fiaxoAr,rrb cocraBJrflrotrlr4e 6+- (ro) u o-* (to).
llueeu

(u*(t)r- (0)) : q* (u*u-) -F ,31* (r) (r*u*). (12\"

flporaanegelt n (2) raurerprrpoBaur{e rro l, upraveM AirE cxoArrl\Iocrrr r,rrrrerpa-
Jra Ha BepxrreM rrpeAeJre BBoArrM trocro.rrrrHyro BaryxaHrlfl 1 eauenoft qacrorbr
rrog rrurerpaJroM or - ly -> co:

5 ,r-,r) u- (0) ) s-iat il1: --+{tr3 <r-r-) - ia1(u*u-rf ,**= ,r -

- 1<,fi@*u-) * iroz e*u-)l;=*_,-t), (r3)

i ,r- fa r* (0)) s-iat itr : il#d{tr3 <r-r*> - ia,(u-u*)r #=i -
- 1rof;1o*u-) * iror Q*u-))._oi=n)

Vcpe4trenue otreparopoB trpoBeAeM crraqaJra r(BarrroBoMexauuqecfiu:

(o*u-): 
t 

g-r*u-rp dq.

6t,



to6ctaesuue rfyunquu ocqtrJrlrnropa trprBeAenhr, rraupuMep, s [{J. Ilporegn
#EECJIOETELIE B}fiItrCJIgEI{f, trOTYqUM

(x*u-):-+(*-r+ffi") ,

(r-u*):#(*tt+ ffi")
iSAecr n:2n, + lml+ l.

,(.rn yupoqerrtrfi ycpeAEerrn.E (u*u_) BoctroJrbayeMc.E

'fIpr,rrreuan

2-. 2Au,u : - Hn-:=h-61f,i,r..tr"$

(14)

i ,i

cooTHomeEueM

(15)

(16)(Hi : rtfm n { h.mQ, (r*r-) : + Tfu
, (crrr. [1 ]), saxoAr.rnr

(u*u-): # t( 2f ,,,+ a, - #), + zo r,, -r)),

(up*):(u*u-)++n. $7)
-,?Icuonrays 

(17), (14), troryrraeM

of (r-u*) - ia2 (u-u*) : -, + d(n - m - L),

or! (r-u*) !ia2(u-u*): rf,d @!mlL),
(t8)

orf; (r*u-) - iror (u*u-) - - i # r?t" t m - L),

of (r*u-) {iar(u*u-S:iSrZ@-m1-t). (18)

- Teuepr ueo6xo4ruo ycpeAurrrb HBaEroBbre rrr4cJra n, n'L T.o pactrpeAenerax)
-Eorrquana:

@ 1n:n-L

(m) :',,-!r,,:-), 
-r,* 

u*, I + vq I n' n + ma)\' (19)

Sgecr C - nopuupyrcqufi Muo?nr{reJrb (cm. [1]),

C : e\ (er-a - 1)-1(ev+0 - 1)-r.

B 120) Mr,r BBeJrr{ o6oanaseuus

r:#lrd@, p:#n.
Cyrtrmupya pfiAbr B (19), uerpyAHo troryrrrrrb

(m) : (e^r+o - 1)" - (e'r-9 - t)-r.
Ananorras,o EaxoAI{M 

): t +(ev+.- t)-r{,(e.r-.-t)-r.
62

(20)

(2r)

' (22)

(23)



flo4craunx (13), (18), (22), (23), n (2), uaxo4rarr
h.(

6. (ro):- iezlt- e kr).1 
'?, 1-.\ r -pro/ofr+az l(r_,-#.,)

+ ,'Z , ' ' ,.1.
G#''-,) 

(orfroz-'lI
ho

I
I(<o-tor-;1)

orI

(24):p

- c-*) ''
(25),

(26!

o-* (ol) : - pr{ rl +a, l 
1r _ ,-#.,) (o - rrrz- i1)

I
I

* - '? ----l--1.
qr#', - ry 

(., t or - 'r) I

klcll,otnayx.(24), uomno troryrrrrrb r{sBecrrr,re {oprryrr,r AJrfl rerr3op& 4u:-anexrprlqecHoft uponuqaeMocTrr MarHr{roaxr[auofi trJraalrr,r [3]. tloraraeM B.;
(24) a <kT, oo : 0 I{, flctroJlrgyrr coorHorrreHn.fl

Eih: -t*o*, 6xx:6ua: f{o*-* o-*), 6xa: -ao*: *(a*-
EaxoArrM

orfi a - i^l
, Lxu- -i

3Aecr, trpr{H.rrro aB : 4nerllL, oH : Zel .

,(r.a 4a.irrnefiruero u.alr norpe6yrcrcfi He r{orrfroHerrrr,r reHBopa upoBoAr{r,ro--
crr{, a HoMrrJrencrr6te noa{surpreHrbr trorJrorqenr{fl B ryqax c nporunoloro;riuofi
Hpyronofi troJr.rrpr.rBar{r{eri. flycrr, ,S, u ,S2 - no}rrrJreficurre Hoe{Surlneurr,r
trorJlotr{elll{tr AIIfl JIeBo- I{ [paBOtrOJIfipIISOBaHHoto ]IBJIyqeHI4E; ToIAa, LIctroJrb-
By.rr cBflBb lrelr{Ay Ei6 rr 51, ^9, [5], troJryqu]r

Sr:'!-o*-, Sz: Z 6-*'. (27'.

Ecnn yu}rrr,rBarb roJrbr(o rJraBHbre sacru Br,rpa)r{eHrrfi (24), ro HaxoAr{M

o 2rtez 7_ e Fr- ,?,., I r o-o,^ l
'*' , _ ,-ry { ,r; n, I t<o -a*}T tr -r 'l,o - o;}Ttt j '

(28),
Bmpaxrenue (28) uoanor.ser nafi ru cyruruapnufi roa{{uqueur trorJroqe,rrrr

ancau6n.s ocquJrJl.ETopon. ,(ra DToro rraAo roJIbKo BaAarrc.g reM zJrI[ I{rrhlru pac-
trpeAeJrerrrreM ocqtrJrJrf,ropoB tro co6crseHnrrM qacrorarr. cne4yr l(euuy 

-[4],
trpeAuoJroE{rlM pacupeAeJleHl4Ie paBEoMeprrblM c qacrorofi or, B BTOM cJr}E&or
pactrpeAeJreHtre lraryqeunx 6y4er trJraunoBcntrrrr. Oupe4enuu

or, z (or) : [ ,r,, (ro, coo) droo.

0

flo4craarar croAa BerqecrBeEEyro uacTb noa{{r,rqueuror S1,zr rroJr}yrrM

ur,z(o):#(-r-#r.I or,sdgo' ),J "

6&;

e-UTf _ (t) (ol - i11z - ,z
,3rlr

m-xr;il



,cAeJraeM 3ailleHy
t: $t,2.

.3auetuu, qro rJIaBIrafi qacrr EETerpaJIa traxoAl{Tcrr B

SroMy MBI MOEterr pacmtrpl[Tb o6ilacTb IrETerpupoBalrl{fl
rr yquTblBaTb To.rlblto BbIqeT B Toqfte

1:a{\'
,IIpouane4a pacqer, roryquM

:':'

oOJIacTI{ o) - 
(Dl,zr Iro-

IIoror-ooAo+oo

2nze o(t-.,(Ol:--:-'r,. \ / cV" .l/ az1-}ag" 
. (2e)

trl[raH, lreroAorI trarpr{qbl trJroruocrrr tro.[yqenbl rosHble IiBaHToBoMexa-
srisecxr4e {oplrynu Arr.s qacroruofi aaslrcI,rrrocru xoa${rlqrleHra rrorJlorqeHllff

.oCrfr{JrJLrITopa B crrJrr,Ho}r rratHtrTHoM troile. I4HTerpI[poBaHI{err tro CO6CTBeI{HbIII

sacroraM aucarr6;r.s ocqlrJrJl.EropoB HaftAel{br cyMrraplrble Hoa$$uqueHrbrtro-
rJroqeurr.E (29). <ItoprryJrbr B aroM c.,ryqae r nunefinort [prr6JrLr]I{eHI4rI tro S)

aHaflor[snbr BbrBeAer{rrbr}r paHee ltenruou [4]. flonaaauo, qro Sopltyxr,r, BbIBe-

AeHHbre [tel,ruorr, HenpI{rIeHI{ilIr{ trprl co < Q r,r cu, ( Q. B 4anrusftrrrgM 4rr
Korrxpernblx pacrpe4e"neuufi [or.rrolqaloqux ocI{I'IrrJLEropoB 6ygyr peruerrhl
ypaBrreHr{fi nepe}roca rrsJryqeHu.fr.

Auperr 1973 r.
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OEPA SOBAHI4E JII,IHI{fr
B MEIJTEHHO [Br4]rwqrrxcf CPEIAX

flpe4laraercx MeroA pacqera upo([ra.refi uraur,rii, o6paayrouluxcE B cpeAe c gr${eper-
UI4aJIbHbIMI{ ABIr}fieHI{fiMIr, ocuonanutrft Ha rIpeAcraBJIeEL{II rruTeucliBrrocrrr I,r3nyqeulrx
1 (p, ,, 1) n nrage pfiAa no crerreuEM rpaAr.reura cr{opocrrr 1 (rr.tarrrft uapaluetp), ,(;rx npouarog-
rnx l$) (p, ,) (A : I,2,3) r ororrr pa3noTr(enrrr{ nonyqeubr auaJlr{rr{qecfi[e Br,rparfieEl,Iff tle-

pea npor43BoArrbre rro g: a (x)l'p" or (rreBoaMylrreurrbrx)) upofrnnet 1 ([), cooruercrByloqrx
ueuognnxroii cpege. Paapa6orauuue AJrE Droro cryqar MeroAbr r{ peaynbrarbr acrrMtrrorr{-
secroii reoprar.r [9-11] flpr.rMeusrorcfi AJrE perxeurlfl pflAa aaAaq, cBraarrEr,rx crrrrreptrpera-
qraeft npo([t.refi iltr.fiil. B cner{rpax colEerrEbrx Bcrrbrrrrer rr ycoB.

LINES FORMATION IN SLOWLY MOVING MEDIA, by V. P. Grinin.- A methotl
is presented for calculation of the line profiles generated in a medium with differential mo-
tions. The method is baseil on an expansion of the intensity I (y,, r,1) into a power series
of velocity graclienty (a smallparameter). Inthis expansion the ilerivatives of /f;)(p, c)
(k : 1, 2, 3) are expressed using the easely found E : a (")lft, derivatives of <undisturbed>
profile / ([), corresponding to a medium without motions. The methods clevelopecl for
this case and results of the asymptotic theory [9-11] are applied for solution of many
problems connected with the interpretation of line profiles in spectra of solar flares and
mousl,aches.

flpo6relra o6paaonaHutr rrkrtprilt B ABr{xyqr{xcfl cpe4ax r{rpaer Ba}r{Hyro
poJrL IIpr{ r{cToJrKoBaHrrr{ crreKrpoB HecTar{r4oHapHbrx 3Be3A, aKTr{Br{bIx o6pa-
BoBalrr4ft u arrrrocSepe Comrqa r{ pflAa Apyrux o6reHron, o6uaAaroqlrx crrcre-
DrarrrqecHr4r\rl,I cHopocrfiMlr ABr{EreHr,rfl. fIoAxoA r( ee perxeHr{ro cytrIecrBer{Ho
SaBlrcr{r oT cooTrro[reHr{.8 Me}r{Ay cr(opocTbro A[4{epeHrlr{aJrr,Horo ABr{}fierrrr.s
cpeAr,r ?, r,r cpeAHeft TenJroBofi cHopocTr,ro ABrrlr{eHr{fl aroMoB u. Ecnn a } u,
To rorAa, r{ar BlepBr,re rronaaaJr B. B. Co6ones 17,21, pe[reur.re yrasaurrofi
npo6leMr,r Brraqr{TeJrF,Ho yrrpoqaerc.E u pacqer r4HTer{cr{Brrocrefr r4 [poorrJreft
Jrr4rrr{ft cBoAlrTcfl n [pocTr,rM HBaAparypaM. Tlua.re o6cTouT AeJro, ecJrrr rpaArre]rT
cHopocTr{ MaJr, raH rrro o6ycJroBJreHHa.fr r4M cKopocrB Au{{epeHrlr{aJrbrroro ABI{-
)r{eHr4.fr cpeAbr nop.EAr{a rerrJroBofi cHopocTrr ABr{rteIII/t.E aToMoB (, - u), B atorr
cJryqae pacqer upo{u.nefi nvtruir t3-6] [porrBBoAI{rc.E o6brrrHo flyreM rrucreE-
IIOrO peilreHr{g ypaBHer{I4.fl nepeHoca I{ [prI 6onrrrux orlTurlecKux ToJItrII{Hax B

Jryr:Hrru Tpe6yeT BHar{r{reJrbHbrx BaTpaT r{a[rr{Hrroro BpeMeHI4.
' B t7] 4,na aroft r{errr4 r{croJrr,BoBaH npra6rnmeuurrftuero4 [2]. I(an r{BBecr-

Ho (cM., Harrprrr{ep, [Bi ), n cJryqae HerroABrr]r{Hoft cpe4rr trpfl troqrr.{ noucepBa-
Tr{BHOM paooe.rrHr4r{ sror MeroA s6ilweu rpaHrrr{br Mo}r{eT AaBarE peSyJrbTaTbr,
ouu6oqHbre tro trop.rrARy BerrrrrtrrHEr. Ouenuquo, sro aror B6rBoA coxpaHEer crr-
Jry raHHe r,r B cilysae, HorAa cKopocrr, 4u{{epeuquaJrbHoro ABr,rE(errrr.E cpeAbr
u - u. floarouy rleHrpaJrbubre rracrr upoSureft wrsufi" B pa6ore [7] (noroprre
{opuupyro'rcfi B ocHoBHoM noBepxuocrHr,rrrr{ cnoalrr,r) Tan}r{e Moryr 6r,rtr oruu-
6o.*rur rro [opflAny BeJrusugbr, C yueroiu cnaaarruoro [peAcraBJlflerc.a uoJIeB-
uoft paapa6orxa npocrbrx rrpr{6Jrr{ErerrHr,rx MeroAoB pacqera upo{u.neft ilLruufr.,

3 UBB. Itpr,rucxort oocepBaropfiu, r. LI 65



trpl{roAHbrx B o6racru u - I-tt ToqlrocrB ltoropbrx coorBercrBoBara 6br roqgo-
crr{ coBpeMeHHbrx ctreHrpaJrbrlrrx na6rrogenraft .

B 4auuoft pa6ore trpeAJraraercfl MeroA pacqera cretreHr4 noa6yx4euu.s aro-
MoB rr upo{rnefi rtruunfr., xotoprrft ocHoBaH Ha rrpeAcraBJreHrrr4 }rcnoMBrx {yux-qufr n BrdAe pfiAoB rro cretrerr.flM rpaAr4errra cr(opocrr{ (uarr,rfi rapauerp) lr ua-
xoxAeEr,rl{ fiepBbrx qileHoB paa.norxenrafi. v4o6crno MeroAa cocrot{T B TOM, qro
OH trOABOJI.SOT I{CtrOJIr,SOBaTb COOTBOTCTByIO{UO paCseTLI, BbItrOJIHeHHbIe AJIg
cryqa.s HerroABr{}r{Hoft cpe4r,r, r{, qro oco6euno Ba}HHo, paapa6oranHyro AJrfl aro-
ro cryqa.E acr{Mrrorrrqecxyro reopurc t9-lll.

l. Ocnonnrre ypaBrrennfl

flycm glrS{yaur traryqeHr,rfl rporacxoAr{r B oAuopoAuoii cpe4e, 4urxyqeft-
Cfi c trocroflHHblM rpaArrerrroM cnopocrr.r y : Vho: Cous[ (7 - 6eapaauep-
Eafl cKopocrt: V : ulu), rr oJreMeHrapur,rft aHr paccerr:flufl Sorona upoucxo-
Ar{r c troJrur,rM trepepactrpeAeJrenr{eM rro qacrore. Torqa, cJreAy.E [2J, ypaauerure
gna Synxqllrr r{cToqurrnoB Mo}nHo Batr[carb B Br{Ae

r'l, T) S (r', T) dt' { G (t),

rAe

ct, (r) o (r f

s(t,r):+$ Kq"t-

l-
tL

1tp) exp t- + S" t, * rzp,) d,z\ ar, e)
0

1*-
K(t,i: r5+_S_

(1)

ft - aepoarHocrb Br,rxtr{BaHr{E KBaHra trpr{ oAuonparrrorr paccefl:auu., "Eo -ourr{qecHa.E ToJrqr{rra cJro.E B HerroABr{)nHofi cpege B r{errrpe JrnF,u.rt, a (r) -npo{unr xoa{Suqzenra trorJroqe:rrrfl., fr - 6eipaaruepnaa uacrora, Bbrpa}rieu-
Irafi B eAI4HI,II{ax AotrtrJrepoBcHofi nonyruuplrrrbr Jrllrm:,ztlr,.4 - uoprulrponouur,rft

{o

rrEolr{rrreJrE: / ( a(Qd,r :7., G (t) - r.raeecruan {yHxqr.r.E, xapaI(repr4ayro-
J

qafi pactrpegaraf,r" trepBr,rqubrx r4rcroqHr{RoB aoa6yx4eulra.
flpe4cranuu $yrxqurc r{croqHunoB.S (r, y) r{ .sApo K (.c, y) B BrrrAe p.sAoB

tro cretreHflM rpaArrerrra cRopocrr.r. Tax xax upo{urr xoa{{uqueura [orJro-
qeHlr.fl ecTb rrerHafi syrHqza f,, To BeJrr{quEb[ ,s n K f.snP,rorc.fl qerrrhrMrr {ynx-
I{ILEMIT rrapaMeTpa y I4 yr(aBarrHbre paSJro}neHrrfi r{MeroT Br{A

I F, r): i #" (tl -fi-(2k)l (3)

(agecn r4 B AaJrbHefirueu npougBoAubre tro y BB.Erbr rrpu y:0). 8 orilrasre or
aroro coor-BercrByroqee pasJro)fieHr.re r4rrreHcr4BHocTrr BbrxoAEqero qepe3 rpa-
Hr'Ir{y r : 0 uaryseHu.s, Koropafl oflpeAeJrflerc.E B AaHHOT{ cilyqae Bbrpa}HeHr{eM

I (p, x, T): $, (r, p, *,, y) S (t, y) d,t,
0

T ,T
t(r, t , r, T),: #"@+ Trp)"*p {- +5" @ | yzp.)d,z},

IAE

(4)

(5)

(6)

: 0 nenoAslrlrir{a.

coAeplnr4r Bce cTetreHrr Y:

I (w, ,,T) : i #)(p, o+ .

k:0

SAecr trpurr.flTa cr{creMa HoopArlHar, r xoropoft rpaur4rla r0

br,



I4a nupainerufi (4)-(5) nu4no, qro 1 (W, *, y) : 1 ($,,- r, - y), r. e.
I{3r\l€HeHr{e 3r{aHa rpaAr{eHra cHopocTrr [pr{BoAr{r H SepKaJrr,Holry oro6paxte-
Hrrro fiorrrypa oTHocr4reJrbHo rracroTbr r - 0. flooronry r Aanruefirueu unr 6y-
lleNr paccN{arpr,rBar}, roJrbr{o cryvafi pacur{perrr{" (y } 0).

B paa,noxeulrax (3) lr (6) ureurr HyrreBoro rop.rrArta (o6oauauulr ux qepea

K (r), S (t) n 1([), rae [ : o (r)ip) npeacraBrl.rlror co6oft a4po, {yumqum r{c-
'I'OTIHI4ITOB I4 I,I}ITEHCI'IB}IOCTb BbIXOA,EqEIO l{3ilYqEHI4,E Ailfl CilYqAfl, ITOIAA CPEAA
HenoABr4.[{Ha, tr4x lro]riHo crrurarb r{BBecTI{r,rMr{, trocnoJrbny coorBercrByroqafi
srorrv cJryqaro Teoprr.tr pasBr.rra It HacTo.frrqer{y BpeMeHr{ AocTaToqHo rroJrlIo
19-111.

Becnnra npocro HaxoAr4rcfl rar{}r{e c.rre4yrorqr,rfi qJrer.r paaJromeurn 1".
Itax yrre orMeqa"[ocr,, B rrepBoM no y npu6nr{}rieHr.rr{ rpaAr.reur cr{opocrr.r He rue-

H.ser crerleHs noa6yiri4eHr{-s B raae (^S, : 0). C.negoBareJrbHo,

l.((r, p,, r) S ("c)dr.

rAe

(10)

npr.rqeN{

I, fii, (7)

to

,):(,)
0

Tax Hax rroA Brranor{ r,ruTerpaJra BAecb croffT r{BBecrr{ble {yunquu, ro {opruyna
(7) n upuHrlrrtre peuaer BaAasy HaxomAerrr{.a qileua trepBoro rrop.flAna .fr. Ero
'r\[O]I{Ho npeACranurb B HeCKOJIbI(O IIIIoM BI{Ae, eCJIU BOCtrOJIbSOBaTbCg CJIeAyIO-
IIU{Nr JIeIKO trpoBepfleNrbrM TO?r{AeCTBOTTI:

l', ('t, lr, r) : - a' (r)tla$, l)12,

rse I (r; g : I (r, p,, r, 0).

B peaynrrare noJryquM
,4

I'r(W, d: -#o'@)t'EG). (8)

Tanlru o6paaorr, Haxolr{AeHlre rrJrerra trepBoro fiop.sAr(a B paaJro)r(euuu (6)
cBoAr{rcs r( trpocror{y 4u{{epeuqlrpoBaurrro uo I upo{1rfifl. trurnuut coorBercr-
Byroqero HenoABr{}r(Hoft cpege. Sanreruu, qro coorrromeurre (8) ynunepcanr-
HO B TOM CMLICJIOT qTO OHO He COAep)fiI{T B flBIIOM BIIA0 BaBIITCIIMOCTII OT TIIUa II
pacloJrolr(eHra.ri nepnuunbrx ucrosHuxon nos6ym Aenrz,fi.,

,{nr HaxoxrAerrr{fl qJrerroB 6onee sbrconoro [oprAxa neo6xo4rrMo Buarb
o6ycnoanenuoe rpaAr{eHroM cr(opocrrr BoaMyqeHr{e Syunquu rrcroqrrrlxoB.
flo4cranrar e (1) paanolrreHr{.a S u K tro cretreu.flM y rI rprpaBHlrBafi qreu},I
flplr y2 s o6enx sacr.Ex ypaBueHrrfl, trpr4xoArrrr{ r( cJreAyroqeMy ypaBrreurlro or-
uoCrarenrUO ,S{:

s., (") : # t "tlr-riDs,(r) 
d,r'{ g(t), (e)

0

g(t) : + $ 
r( I r - r' I ),s (r') d,r',

0

k (r) : x', ("c) : - + #{*$ * a* T ,,' (r)t.e-,e d,r\ .

0-6
(tt)

Vpanneuue no4o6uoro rlrna onpeAerrer (lyIIHIIilrc ucrotIHI,IItoB B HeIroA-
ruiriuoft cpeAe, r{ ero pe[reHr{e He npe/IcraBJrrer 6orruroro rpyAa. B vacruoctlt,
ecJir{ T0 } 1, q;rs eroft qenu }ro}!uro r.rcro.rrbBoBarrr I{BBecTIrLIe acuMnroruqe-
cr{rre MeroAEr. Ilplr,rrenxa n (1{) Texrrurry rroJryqeHrrfl acl{N{rr1'orrrr(, otrr{carrHyro B
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[10] (cM. rax]He [9]), uoryuaeM nplr "cV I

ku('c) : - * 
* g'o-' r (3 - m) l'tr' (t).

3qecr, f - ralrua-Synxqux, r (r) - Syuxqux, otrpeAeJl.Eer{afl coorlrourel{u-
eu cl [e(r)1 - a-l ,[apar{erp m BaB:r,cur or rroBeAeurla xoa${uqueHra rlor.rro-
rqeHl4.rr B r{pbrJre Jrr{Hrrr{ I{ onpeAeJlserc.tl Bblpax{eHr{elr

(13)

Pacclrorprau cryuaft {ofirroecroro npo$lrra xoo{{uqueura rorJloqeHl{fi
(cu. (19)). Ecntr uornorqerrre B iluntttl orrpeAeJrrercfl AotrrrJreposcnoft qacrbK)

npo{rarr, ror4a k, (t) - r (t) : l/ffi trpeAcraBrrrer co6ofi MeArreHHo Melrflro-
qyrccfl {ynxqurc, r4 ee Mo}r{Ho upu6nuxeuHo BblHecrrr Ba BI{aK r{HTerpaJla B

Sopuy.ne (10):

S(t)dt:g:const. (14',)

B rex crysa.sx, fiorAa craHoBr{Tc.E cyqecrBerrnoft ropeurloBcr(afi uacru npo{u-
rfl, k"("r) - t (t)-' : (atlx)-'l,, crporo roBopfl, yffie rre r{eAJrerrro Merrflro-
qaflcfl SyuHrllra. O4uaHo rr B aroM cryqae, HaH troxaarrBaror oqeHXI4, Bbrpa-
)r(eur{e (14) zce eqe .EBJr.Eercfl Aocraroquo xopouunr upu6nv}r{eul{eM rI orr-
peAeJr.Eer BeilflquHy S (r) c rorrHocrrro Ao Mrroxrr{rera, 6ruaxoro K eAI4rrErIe.
Hpolre roro, rraMel{eurre cretrerra nos6yxgeurrfl aroMoB, o6ycronnenuoe 4u{-
{epeuqlranrublM ABrr}fieur{eM cpeAbr, B aroM crynae noo6qe Hearas[relrbrro ra

trpaHruqecHr4 He cKaBr,rBaercfl Ha HoHrype lru:gtrvr (cru. nuxe).
flprnnznaa oro Bo BHr,rMaulre, ua (9) w (14) trorynaeM S, (") : gS" (t),

r4e ^S" (r) - $yuxrlur trcroqur4roB B HetroABrr)finoft cpe4e npu G (") : 1.
Orcro4a cJreAyer, qro B trepBou npu6ruxeHtrtr ABrrx{eHr,re cpeAbr c trocrorrrur,rr{
rpaAr{eHroM cr(opocrl{ trpr{BoAr{r H yMeubrneur{ro cretrenra nos6yrx4e}rr{fi aro-
MOB, Ar(Br{BaJIeETHOMy yMeIrbIIIerrI4rO MOqHOCTII trepBr4qHbrx T4CTOqIIUHOB BOB-
6y2lrAeuraa Ha BeJlrrqrruy \29 I 2. C yuerou aroro r{B nnparxenzfi (4) - (6) ua-
xoAr{M qJreHbr Broporo r{ Tperbero ropflAxoB. floc,ne HecJro}firrbrx rpeo6paaoaa-
nnft ouu rroryr 6rrrr upe4craBJrerrbr B BrrAe

" 'wnua3 -1,n,r, 
A4\-..-.Ir(tt,*):9/"(E)f-(, - aq", 4 \-,ig)rG),

I', (tr, *) : BgI',(p, r) t (* u, fu + y,o'o" ft + | Of ft) e| Qr,*)lo,),

(15)
r4e 1" ([) - unrencr{BHocrb r{BJryqegr,rfl, Br,rxoAflrqero r{B HenoABrarxnoft cpeAbl
lrpv G (r) : I (cu. {opnryry (16)).

Taxuu o6paaou, Mbr [oflyrrurl{ coorl{oilreuur (B) n (15), I{oropbre rro rraBecr,-
noruy upo$r{Jrro Jrrrurrr{ Arr.rt cryqar rretroABrr]firroft cpe4rr rroaBoJr.Eror paccqu-
tatr, upo{zJr6 JrI{Hrrr{ AJr.fl cpeAr,r, 4rrarxyrqefics c ne6onrrur{rr rpaAr{errror,r cxo-
pocTrr. 9ro6rr Bbr.rrcrrr{rB o6nacm, ilpr4Merrr.rMocTrr MeroAa, paccMorpraM HecHoJrb-
Ho BaAaq, [peAcraBJr.rrron{rrx acrpo{ualruecxufi rrHrepec.

2. Cpega c paBHoMeprrbrM pacrpe4eJreHrrerr
flepBurrHbrx r{crorrnrrl(oB noa6ym4euua

Hafi4eu upo{u.nr rrtnprv, lra,nyuaeuort paBr{or{epuo pacrrrupfl rotr{efica c pe-
goft 6omruofi ourra.recxorZ ronulunbr c paBHoMepHo paclpeAeJrerrHBrMr{ r.rcrorr-
HI{KaMrr roa6yx4euun u ?v: 1. flonnoe rrzcro Sorouoa, po}r{Aarorqrrxcfl
B cJloe Ba I cerc B pacqere sa I c,tytz rroBepxrocrlr, [prm{eM Ba eAuHr{r{y:

(12)

aO

s(i)=*r,"(#) i
" \- l.)

0
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G-
cJIyq

i t,, dt: t.
0

ae

Cornacno [9] ({oprryru (5.18), (5.19) u (7.17)), B croNt

(1Ba)

HerroABr{)r(HaE oT-

npogunn xoa${u-

I (t) : I"(t)lto: Aotr-Be-tlu!). (tO)

34ecr 1 : ltolZ, 1p - uoffa{r{qrrpoBaurrar {yuxqua Eeccela, uu4exc p

BaBr{crrr or Br{Aa xoa{suqueura rorJlotrIeHrr.s: p : (1 -f m)12, Beruquua
Ao: 2a f (p)x' (oo, to)/to, r4e3

| (+)',i, *,, /
Xr(*, to) : (1 +nt)ffi1*'$). (17)

cne4yer oTMeTtrrTb, rrro Br,rpaE(euue (16) cooTBercTByeT Tan rrasbrBaeMoMy

Hpyuuorrracmra6uony npeAcraBJleurarc Syuxquu I{crosHuxon [10] ]I otrpeAe-
taer npo{rurb JrrrHr{}r [pr{ ycJroBr,rtrr, qro BeJII{qI{Ha / ne cnrauxoM B0JIII(a [o
bparnenuro c eAr{Hrrqefi, r,' e. BcioAy, Ba r{cnJrroxreHl{el{ IIeHTpaJIbIlbIx sactefi
Jrv1:.tln, O,quaxO ra s OrOfi o6.nactll, HaK IIOHaBbIsaeT 6oree CTpOIoe paccMoTpg-
uue 1121, $opruyna (16) o6ecueql{Baer roqHocrl, Aocrarorluylo, [o-BIIAI{l\{oMy'

4ra 6onrurnucrna nplrnoxenrafi. :

flogctan,nna (16)-n {opruynu (B) u (15), noJlyqaeM

' I,(tr, ,) : m.Ao++f-ee-tiB*(t),

I, (tr, *): [, + (#)' @t*/,,1)]rP;,

il(p, r): [r, * (+)'(Br t ,,,p)f,,(r,, ,),
rAe 

rl, (') : Ie+rD)llp(t),

A, : * $ - m - t) + + ff t*+ z) (+)',

h : * w @ * z) t-t n il+ - +W'' (+)',

a, : [t +|ffi *7+- [, * 2 (m *2) + +#8,-']# +

+ [lt* *z)(m+ 4) + +#++ ''](+)', (186)

B,:!#r,#+ r, + @ *z)@ * a)r\* - TA#+ff}1(+)'

(18)

34ecr, gna y4o6ctBa aanr{crr [pr{Hxra crrcreMa r(oopAlrHar,
HocrrreJrbrro IIeHrpa cron (r---> r - Vl2).

Paccmorplru B HaarecrBe rrplaMepa c,nyuaft {ofirtoacxoro
qr{eHra trorJrolr{eHl{s A : u (a, 0):

(1e)

flycrn, BuaqaJle olrurrecxafl ToJrrrlrrHa cJrofl TaKoBa, qro caMorlorJroqel{Ile B

Jru:arrr4 rroJlHocrbro o6yc,noarerlo AonrIJIepoecHofi qacrbro upo{u.na: o (r) :=

- exp (- r'). Corracuo {opuyaan (12) - (14) n aroM cryrlal aL : l, g :
- -io In rol24. Coornetctnyroql4e upo$rru r'tr:artft, BLIqrrcrIeHHLre uo Sopuy-
rau (18) AJrfi BHaqeuttit^co: 1,0,V :0 u 1,5 u p.flAa Bllaqeulrft p, rpe,qcraBrle-
Hbr Ha puc. \ ra 2. Or.retnr4Bo Rr{Aerr a{Scnt mpacrlofi acl{Nrl{erpr{u (enepnrre

cr(z): #3, u(a,d: #
-l-.o

L
e-a" d,v

@=WTA,



\
r$

\\

4,5

nt '-J .Z

/0

(

w0.
/0

Pvc. t. tlpo{uru .rruufi npn paBuor
MepEoM paclpeAeJreEr4tr [epB[qEErx r.rc-
TorrEtr{noB aoa6yrrgerza r{ AotrfiJrepoB-
crolr npo(frane roo([(fr,rqraeEra trorJro-
II{eEIIE 4r_x ar-aueulrft To: 10, p: 1,
?t: l, V: 0 tt 1,5

Pac. 2. To xe, qro rr rra pr.rc. 1, ArrE
asaseuzfi To: 10, l: t, V : f ,5t
p : 0,25; 0,5; 0,75; 1

Pr.rc. 3. To rxe, qro u Ea pfic, 1, fiptt
iforirroucxon rpo{r4rre xoefr {uqraeuia
rlorJrotr{eunx AJr,a Brraqeur.rft ro: 194,
a: 0,05, l,: 1, p : l, V:0, 5, 10

-2-t

$
-{

-20 -/0

orMeqeu Xauuepoiu ra Paft6lrnu [3]), xoroprrfi o6yc;rourelr reM, qro B pacutrl-
pflrorqetcfi cpeAe doroubr c sacroroft '\r0 - Av (v, - rtreurpaJrbnafi qacrora
JrrrHrrrr B cr{cTeMe KoopArrHar, cBfl3aHHofi C I,IsryqaroqlrM aToMoM) BcTpeqaror Ha
cBoeM tryTrr MeHErrre [orJIoIqamIqI4X aTOMOB ]r, CJreAOBaTeJIbHo, BLrxoA.sT r{B
cpeAbr c 6olblueft Bepoflrlrocrbro, 1ler{ {oroHrr c qacTorofi vs * Av, a raK}r{e
TeM O6cTOflTeJrbcrBOM, qro creleHb BoS6ylHAeHuf aroMoB pacrer or rpaHr,rqll H

r{errrpy cilor.VIs pwc.2 cJreAyer, qro oror e{{ext MaxcraMalrerr B r{atrpaBJreurlr{
IpaAlrerrra cKopocrlr (p : 1).

Tax xaH B cpeAe c paBrroMeprrr,rM pac[peAeJleHr{eM r{croqur,rnoB .9 (t, y) :
: ,S" (r) (l + \2912), ro o6Jracrb trpl{rleglrMocrlt MeroAa o[peAeJr.Eercfl orre-
BITAHrIM ycJroBl{err I y'Sl2 | < 1. B paccrtarpllBaerloM cJryqae aro aKBI4Ba,rreHr'o
HepaBerrcrBy V'<24lln q rr Aaer BepxHloro tpanuqy Z ( 7-.u* : 7 -- 1,5.
flpu aronr pacserr,r roxaar,rBaror, qro npu V < 0,5 Aocraroquarr Atrs. trprrJro-
}rterrHfi roqHocrb o6ecnesunaerc.rl y[{e B JITIHefiHoM no y npra6.n],4E'\eHaw, Taxlru
o6paaou, upr[ Aotr[JrepoBcr(oM npo{u;re xoa${uqzeura rrorlrorqeHr.r.fl MeroA
rraJroro uapaMerpa rpr{MeurrM B rex c.lryqaflx, r(orAa cxopocrbgraS{epeuqr{aJrr,-
HOIO ABI{}fleHI{fl CpeAbI l{eHLIle IIJII{ trOp.trAl{a reU.[osOft CKOpOCTI{ ABr{ifieHrrfl
ATOMOB.

flycrr,TetrepbotrTusecnafl ToJIn{I,rHa cJlo.fl TaftoBa, qro BeJrl4rrana aro } L,
cJreAoBareJrr,Ho, 66rr,uafl sacrE npo{u,ra ilur.nkr {oprrrupyerc.rr JropeuqoBcxra-
Mrr r(pbrJrbflMr{ noaQQrqueHra norJrorrleHr.r.fl: u (r) = a'll[ir'. ?Ia {opuy.[
(12) - (14) urueenr m : ll2, g -: - 0,047 tola, orKyAa cJreAyer, qro ycJro-
Brre MaJrocrr{ BeJrr{qrrHbr \'g I 2 ar(BrrBaJreHrHo rrepaBeHcrBy v2 <50a-co.
Mr,r au4ranr, qro B AaEHoM clryqae rueroA MaJroro trapaMe?pa Molner 6r,rrr ucuo.ni-
BoBaH trpr{ srrarlrlreJlr,Ho 6o.nr,rurax cHopocTfix 4n{Seperqr,raJrbrrr,rx ABr{}r{eHr{ft,
Ha trop.sAon r,r 6oree upeBbrrrrarcqr4x re[JroByro cxopocrB. Hax nerno trorr.rrrr,
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3To cB.s3ar{o c 6o;nee ue4rerrnofr IIo cpar]rrerrrrro c AonlJrepoBcHrrM npoSu.nerr
BaBracl{Mocrr,ro noar}dllrqr{eHTa norJrorqernarr or rracrorrJ.

IIa plrc. 3 npe4c'raarenr,r upo{ratv iln:twfr., nolyseHrrbre rra ocHoBanulr (18)
AJr.tr BlraqeHuit a - 0,05, to : 103, Y - 0,5 u 10. Pacqegr ro6a3brBaror, qro
no rtpafiuefi rrepe B rofi o6.nacrn srra.rerrr,rii 7, a Hor.opofi npr.rrogeu MeroA, BoB-
rlyqeHl{e {yIrHqlrr.r I,IcroaIHI4I{oB, o6ycnonrennoe glr{SepeHrlr{aJrr,rrbrM ABlr}r{e-
IrI{er'I CpoALIt npaHl'I4qeCHI{ IIe B,rII4.fIeT IIa ItoIITyp JITIHIII{. Tari Xre HaK I{ B rrpe-
ALIAyII{eN{ CJIyqae, paCIxI4pellue cpeALI npPIBoAIIT K yCI4JIelrr4ro npacnofi sagTr,r
upoSurr JTIIHI{I,I I4 coorBercrBell}Io H cr{eqeHr{}o r{eHTpa Tfl}riecTrr rrlr:utruB AJrrrrr-
IroBoJrIroBylo croporly c[eHTpa. O.renu4tro, qTo ]40noJrr,BoBa]rr{e ero B nasecTBe
penepa JIaJro 6bI rfuntr.rnrryro rloJrolHrrreJrbrryro cKopocrb ABr,rliclrr,rfl ra3a (uauou-
rrur'r, 1116 n ultrarra'roft SAecrr cr,rcrerre I{0opAHIIar usJryqaroqrait rae HaH rleJroe
iI e tl o I{B rr i{i e rr o rr{ oc rr re Jr r, tt o n a 6,r lo 4a.re.u r ),

3, .Iluuun uorJrorrleurra. Mogem Illycrepa
B paccruotperrnor\r BLrrrre nprrMepe nepBr.rarlrrie r.rcroqurartu noa6yx4eHr.rg fla-

xoAr{Jrrrcb BHyrprr cilofl ?r rax 4eficrnue He saBrrceJro or gu${epeHrlfiaJrbrroro
ABr,rxer{r{.rr cpeAbr. Arrrepnarunofi a:rouy .sBJr.rrerc.E cJreAyrorqafi Mo,EeJrb: trJroc-
Honapar.ue.nrnr,rfi crofi raBa, pacrulrpflroqvitcs c. [ocroffHrbrM rpaA[eHToM
cHopocTrr, IIpoSpaqeH B rracToTax HerrpepbrB]roro cleHrpa r4 He coAepHIrT BHyr-
peuur{x r{crorr}rr4noB noa6yxr4enus. Ha rpa}rr4rly -t : -to (to } 1) [aAaer
r{3orpoflHoe r,rBryqeHue B HenpepbrB]ror,t crreKTpe, rrHTeHcr4BHocrb r(oroporo
B trpeAenax Jrtrrat4rt He aaBr4crrr 01' qacrorr,r r{ paBHa I o : 7. B aroru cryqae B
u3ilyseHr4r4, Br,rxoAflrqer{ qepes rpaHurly To : 0, na {one xonrraHyyMa 6yger
BrlAHa ilvrtrfi rlor.rlou{elrlr.q. BbI.EcHurr x a paxrep r{cra}fi eur{.a npo{unx iltlrmyr,
BHocr{Moro 4u{SepeuquaJrr,Hr,rM ABrr}r{eHrreM cpeAbr. B ornraqrae or upegrr4yqefi
SaAarrr{ troquocrb uepBrlqubrx l,rcroq}rr4xoB noe6ym4euu.s BaBrrcr4T retrept or
rpaAllelrra cr{opocrr.r y u orpeAeJr.flercfl Bbrparnenraelr G (t, T) : * , Gr- T, T),
B r{oTopoM

L(r,1): I (r, W, r, 1) clr.

Pasnoxeul,re aroft BeJrusr4ubr B p.rrA no crelerrflM y 6y4er, orreBr.rAuo, coAep-
,r{arb qerrrbre crerreurr y. B pesyrrrare B ypaBueHrrr{ (9) noanrarc.fl AotroJrHtr-
te;nr,nr,rft cao6o4urrfi uren G, (t), xoropuli 4acr BHJTaA coorBerc?Berrrro B qJreHbr

Broporo r{ Tperbero rropflAxoB B paaJroxerrun (6) . Ecru, oAHar(o, orpauunurbc.fi
nrauefiur,ru uo y upu6.ruE{eHr{e}r, ro rorAa Mo}nHo [o-upe]r{rre}{y BocrroJrr,Bo-
BarEc.fl coorrro[reHrreu (B).

Corracro [9] (Sopuymr (5.18), (5.19) u (6.10)), upu l, : l upo$uJrr Jrrr-
Hr{I{ norJrotr{eHr.rfl orpeAeJrflerc.fi (n npynuoruacuma6uoru npu6nranreuura) nr,rpa-
E{eI{r{et[

(21)

flo4crannar (21,) a {opnyny (B), nonyuaeM B cr{creMe RoopArrr-rar, HeroABrrxr-
noft oruoclrreJrEHo r{euTpa cJro.E

Ir(1t", r):

I{a puc. 4 upe4craererrl{ r{orrrypr,I Jlr,rrrr,rl{ norJrolr{eHr{.s, rroJrvqe}r}rble Ha oc-
IIoBalIrIIr (21) u (22) gnn c"ryqa.E AonrJrepoBcHoro uporlr,r.ua noa{{uqlrerrra
rrorJlolrleHr{fl (p .._ 1) u anaverrnfitu -. 10, p : 7, V --.0, 0,5 u 1.I4a pr,rcyH-
Ha Br.rAHo, rrro pacrxr4peHr,re cpeA6r 4e{oplurpveT upotpnrr, Jrr,rHr,{r{ trorJroqerrnrr
TaIi, tITo ItpacHoe r{prJJIo JII,ITTITI{ crarrourrrcrr 6o"nee no,nornu, areM crrEee, v
(rlerrrp rfl?riecrn)) lrurtvvr neperreqaerc.a B r{ollorr{oBoJrrroByro cropoHy. floc.re4-

(20)

1*-
ziuau i

I (t) :t G) (+)' u 
e-tlB-1(t).

t, tgr,"o * (#)'-u,-,ru 1,y. e2)
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Puc. 4. IIpo([rult ,'tltllttt ttot'.notqorl,Il (xo1qc;rs Illycrepa) fiprt AorflJrepoBoxor{ rrpo(fn.ne
xoa$$rrrqrzoura nor'.rroulL,rirrrr /tJtl 3rra,lolrrii to: 10", p:'1,'),,: l, V'- 0;0,5;'t^
Puc. 5. !Ipo{u.itrr .ut.rnnii rtpr,r xolr6unlrporaurrrrx r.rcrorrnr.rxax noa6yx4e6utr t AorrtrJrepoB-
cxorrt^npo(!^rale noaQrfr,rqncura rrorJroulerrrdfi Aflfi Buaqegut"rs:10, t, - l,)u: i, V :'OrS,
I : 0,5; 0,75: t

r.ree cB.ssaHo c rer\{, rrro r{eHrpaflbHr,re qacTfl rrl4]/-Idvr trorJrotqeHr,rr {opur.rpyrorca
B ocl{oBHoh{ 6;ruiriaiiruefi x lra6nro4areJrro o6JlacTbro, r{Meroqeft a npllurron- cr-
cTeI\Ie KOOpAI{}rar Orpr,rr{aTeJrbHyro ilyrreByru cHopooTb.

4. Cmeurauuaff BaAarra

Ouerraguo, rlro B c[Jry rrauefirroctr,r ypaBnerrrrr{ (1) peurenue crreruaunofi aa-
Aarru l]pu xoru6nnupona]rHErx I,rcroqur.rKax roa6yrx4erufr f{B[rfrercfl" cytreptro-
arquefi qacrHllx peruelltrft. Vslrrrrsaq aro, r{o}xHo Jrerfto rroJryrrr{rb npo{rarlr
ttunufl. B.cJryrrae, [peAcraBJrflrorqerr co6ofr. rou6unarllrro AByx trpeAblAyqrrx
saAaq: I(p, *, y) : q1r (p, e, y) i Ir(W, r, y).34ecr, fru-1, _ cooreercr-
IlerrHo upo*lrnr ilvfirurr|r trplr paBHoMeprroM pactrpeAeJreHrrrr rrcroqHrrKoB rr B Mo-
gern lllyctepa, BeJIlruIlIHa q : G//o xapaHrepr{Byer orHorrregr.re uracna Soro-
HOB, polr(Aarorqr{xc.s B cJroe }r tra4aroq}rx Ha Hero rlaBHe. Paccsuraugbre ra1r{M
fiyreNr npo{uru nvrtufi. [peAcraBJreHr,r Ha pr.rc. 5 u 6. Mrr BrrAr{M, qro B pacuu-
parouleficr cpeAe B saBI{cI4MocrI{ or xapaKTepa trepBr{qrrElx r{croqHr{r{oB BoB-
6yrxgeaua Moryr Boarrr4rHyrb rprl rrrla upoSnrr: 1) acuurrrerpu.rnrrfi AByxBep-
uransr,lft upo{unr - KorAa upeo6,na4aror BHyrpeHrrue ucroqHurlr roe6yrH4b-
nwa; 2) o4urlouur,rft aMr4cclrourrr,rfi xomuoueur Ha HpacHoM KpbrJre JrvHtttt ilo-
fJrorqeHrrfl (npo{ra,nr rrana P Cyg) - HorAa MoqHocrb BHyrpeHrrr4x r{ BHerrr-
ur{x r4crorrEr,rKoB oAHoro Ilop.tr[Ha; 3) acnuuerpusHr,rfi uposunr ilvHVu trofJro-
u{eH}LE - ItOrAa [aAaroqee I4SBrre I{sJIyqeHr,re .EBJr.EeTC.E OCrrOBrrbrM IICTOqHT4T{OM
noa6yx4eura.

5. Ilpodru;rn tunlr;ir. B cremrpax afirrrBHbrx o6paaonanufi
r arlroc{repe Coruqa

PaccuorpeHHble B rlpeAl;Aytr{ux pasAeJrax BaAaarr.r 6eayclonuo cJrr4rrrnoNr
rpy6u, sro6br r{Mr{ Mo}r{Ho 6rrno no;rr,aoBarbc.E Alr.rl noJruqecrseuHoft rr]rrep-
nperar{rrr4 ua6nro4euraft. Telr He MeHee o o6r1r.rx ceprax oHr{, [o-Br4Ar{r{oN{y, [pa-
Br{JIbHO OrpaHaror {lrarauecHr,re ycJroBrr.E - Haruque HpylrroMacrnra6nrrx
gu{{epeHIiI4aJrLHrIx 4nurnelrraft I4 car{onorJrorqeur{e B Jrr{r{rr.sx, r(oropbre r4Me-
ror Mecro B a(rr,rBHbrx o6pasoBaHunx n artrocoepe Coluqa. floarouy [peAJro-
)HeHlryrc Br,Iue l{eToAr4Ky pacqeTa upo{nnefi tutufr. Mo}nHo rrctroJrb3oBaTr, trprr
aHaJIrrBe a$SeHton acrrMlrerpr{r{ ill1ruuilt, r'ra6nro4aenrbrx B ctreRTpax coJIHeqIIErx
BcIIbImeH r{ ycoB. Ilpl,rnrlrauuaJlbHafl BoBMo}nIIocTb uo4o6uoro o6r.scuenr,rn
eurx a{{enroB BrrepBr,re 6r,r.na orr{erreHa A. B. Cenepuuu [13].

B Haqecrse [pl{N{epa Ha pl4c. 7 upr{ne4enr,r upo$rarr orutrr.Lu I{g, [oJr]eerr-
nr,re A. E. Cenepunru lr A. I{. t(osanr, 1741, a ran}fie A. H. Hosarr [15], xoro-
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Plac. 6. To nte, qro Ea pr4c. 5, npu SoftrroBcrtoM upotlune xocihtbraquerrta norJrolqeElrE AJIfl

aga.Ieullft to: 103, p: 1, o: 0,05, )v: l, V: 5, 1: 3; b; 7'b

Puc. 7 . Ilpo{nnn nrantair Ho B cnenrpax (ycoB,

o - rro AarrHbrlr [ft]; 6 - no [annulr [tSl

pble rrarruqubl AJIS arux o6pasosan[fi. Xapaxtepnble IIpoBaJILI B IIeHrpe trpo-

{lrnefi cBrrAereJrbcrBylor o BaMerHoM ca}rotrorJrolqeHl{rr B JII4HI{rI c [epepac[per

ASJISIIIISM oO ,roror". HpaCuar aCI,lMMeTpI{.s UpO$unefi yHaBr,IBaeT Ha HaJII{qIIe

*pyrro*rc-ta6nrrx gr{6eperr{uansnr,ri 4aunreuufi B ycax (n 4auuont cJlynae

piiruupenux). Cpanneurre rrx c reoperl,rqecrr4l\ru upoSunnura' [peAcraBJIeIr-
II1TMI{ I{a prac. 3lr 6, noxaanrBaer B qeJroM }IelrJloxoe KarrecrBerHoe corJracrre rr

TeM CaMLIM IIOATBSpE{AaST IIpaBLIJI},EOCTL yHaaauUOfi BbIIxe fiOIIqe[qII[.
flpuuomy ucxpenurcro 6larogapuoctr A. B. CenepnoMy sg IIocraHoBIty Ba-

4urri o6cyx4eurue pesyJrbrarou pa6ornr, B. B. tr4sauoey u ,{' IzI' Harurpnepy
sa o6Cyxgel{ue [peAJIo]I{eHI{oIo sAecl MeroAa pacqera upo{u.neft ,,lzuuft lt-q{4
,rOoeuniurr, aarteqar.rr,rft, T. f . ByCnarCxofi 3a BLI[oJI]IeHI4e pactle'roB Ha DBM
<Mrancx-l4>.
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Ir 3BE cr!lg- n P 6I M c I{ o rt A cr P o o Irt B I4 q E c I{ o rrr o E c E p B A T o p Ir Ir
Tou LI, 1974 r.

O PACTIPEAEJIEHIIIT BCTIbIIIIEITHOfr AHTI{BHOCTI,{
oTHOCI,ITEJTbHO rpAHr4rI CEHTOPHOfi CTpyHTypbI

ME}IITIJIAHETHOTO ilIATHT{THOTO TIOJIfl ,
3I(CTpAIIOJrrrpOBAHrrbIx HA C0JIHUE

B. M. Bnaqr:uupcnlrfi, JI. C. Jleslluxfifi

,{arune o certopuoft crpyr(Type Me}r{rrJrauerrroro Marrrr{Trroro rroJr.E, rroJryqeggbre trB r.ra-
MepeErr.E Z-rorunonesrEr reoMarEr4rEoro rroJrr B rroJrflprrbrx ilarrKax 4rx 1957-1g61 rr., rac-
tron6BoBaEbl AJLS IrccJreAoBarrr4f pacfipeAeJreur{fi scubutreqHori axTrrBgocrrt orrrocureJrbr{o
ceKTopEEIx rpaEr{rL aI(crpatroJrLlposauubrx ua CoJrHrIe. flpotornrre Bcrrbrrrrfifi o6uapyxraoaror
ftoEr{eutpaql4Io K rpaELrrIaM, rrpuqeM co6mt:zst nau6otsmeri aMrIJrI4TyAbr paorroJrararorc.E, Ha}t
rlpaBtrJro, 6nua rpannqn. rlracro co6lrrr,rft BaMerHo 6otr,rue Aflq ruAr4pyrorqeii o6.nactra cer-
topa. AranortrqElre pe3yJlr,Tarbr [oryqeHbr 14 AJIfi BcubrrtreK, colpoBoErAarotqrdxcfi paArro-
BctrJIecfiaMtr IV runa. 3{{ent xoEqeurpaqllr,I Bcrrbrrrren K rpaurrqe o6uapyrxr,rnaer ceBepo-
rorr(Eyro acI{MMerpIrIo tr Ee BaBvcr4r or reJrr{o[rr4porrr. flonyuerrbre Aarrrrbre xopomo corJracy-
roTcE c llperfiEtrMlr pe3yJIbTaTaMI,I [1 , 2] , rge I{crroJlbaoBaJrr{cb rrp.EMbre r.r3MeperrtrE MeEttrJraEer-
EOTO MAfEtrTEOfO ITOJIfi.

A SOLAR FLARE'S ACTIVITY DISTRIBUTION AROUND THE SECTOR-
STRUCTURE BOUNDARIES EXTRAPOLATED To rHE suN, by.B. M. vrad.imirsks,
L. S. Leuitsky.- The interplanetary magnetic liekl sector boundaries data which was de-
rived from geomagnetic field measurements in Polar Caps (years 195?-61) were used for
the study a ilistribution flare's activity around sector's boundaries extrapolated to the Sun.
Tho proton flare's activity on the solar surface is found to be concentrated to the bounda-
ries. The PCA amplitudes as well as the amplitudes of the cm-wave radio bursts are highest
Dear the sector's boundary. The activity level is more for leading part of the sector. There
is N-S asymmetry in the effect of the concentration. The concentration does not depencl
on flaro's heliolatitude. This results are in a good accordance with ths results based on
the interplanetary measurements of the sector's boundaries [1, 2].

1. B peay.nbrare alraJrrlaa pactrpeAeJrerr{fl Bclbrrlesuofi axrunuocrtr oTHo-
crrTeJlbHo rp_aErrq ceftTopoB Melr{trJlaHerrroro MarHr4TEoro troJr.E, aftcTpauoJrtrpo-
BaEELTX Ha corHr{e, 6rrno -o6uapyEteHo, 

qro trporoHEbre BctrbrrrrKrr noEqesrpr,r-
pylorcfl 6.rua rpauu\ [1,2]. Saueruo Bbrpa]ftegHyro ]rogr{errrpaqrrrc H ce^rop-
HbrM rpaHtrI{aM rror(a3blBaroT TaK}fie BcrrLI[IItI4, colpoBo?fiAaronlllecfi paAr{o-
BctrJrecl(aMr{ IV ruua B caHrl4MerpoBoM AI{arraBorre. Er,r.no uafigoHo, npoMe roro,qro BcrrbrrrreqHafl aftruBrrocTb SaMerHO Br,rrue r nz4upyroqeft o6;racrn ceKTOpa
trO CpaBIIOHIIIO C xBOCT0POfiL l2l.3rz AaxouoMepr{OcTlr noCBeHHo rroATBep}r{Aegbr
B [3-5], rAe' BqacTl{ocrl{, rronaaar{o, qTo nopoHaJrr,HEre HouAe}rcaqr{r4,'r{a6Jrro-
AaeMr,Ie B.r{erpoBolvl Al{alraaoHe, pactroJrararcrc.rr rraA Jrr,rAr4pyroqefi o6nacrrro
cer(ropa 6rraa ero rpaHr.rqbr.

Bo ecex qI,ITI{poBaI{Hbrx pa6orax rrcrroJrbaoBaJrr4cb AaHrrbre o }{e)fitrJraHer-
EoM MarlrtrTlroM [oJre, rroJr[YoEI{rJe rrp.flMblMr{ r{sMepeHrr.EMw B, 7962-1968 rr.
B uux orMesar)rc.fi cyrqecrBeHurre trpo6eJrbr. Mexrgy reM yrroM.EEyrr,Ie BaRoHo-
MepEoCTtr trpeACTaBJIrrroT SHaqr{TeJrE}rlrft Teoperl{secKI4ft r.rHrepec r{ MoryT r{MeTE
EeKOTOpoe trporHocTl{qecHoe SHaqeur.re. flo arofr [pr4rrr.rHe Ba]r{Ho trpoBeptrTb r.rx
peanbEocrb Ha 6oree o6mupnont MareprraJre. Hponre roro, Ao cr4x rrop rre BIOJI-
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Ire fcHo, Ao r{alrofi crerreHr,r oEr{ flBJrflIorcfi o6qr,rMr4: AaHHbIe rlpe}fiHlrx cono-
craBJreHrrft [1, 2] oxsarbrBaror orroxy Mr{rrr{MyMa u Saay pocra rel{ylqero 11-ner-
uero qunua. B cBnlrt c arr.rr{ qenecoo6paauo BaHoBo npoBecTl{ cotrocTaBJle-
Hr,re pac[peAeJreHrr.fi BclburreqHofi axrugHocrrr oruocrrreJrblro cexTopHbrx rpa-
Hr{q, I{crroJIbSy.E AaHlrbre o r{eir{nJlal.IeTl-roM noJre, rloJlyqeHrIbre I(ocBeHHo I{B

reolrarurrrrrblx rrar\repeHraft n uonRpHbrx rxarrr{ax. 3tu AaHHr,re Bnrrosaror }IaK-
crrMyr\{ coruequoft anrr{Brrocr?{ [porrrJloro 11-neruero ]Ir.rHJIa, rrro troBBofifler
cyrlecrB euuo yBeJrr{qr{Tr, o6,rerr arr aJrrrBr{ pyeruoro M arepr{ aJr a.

2. MareplraJroM AJrfl corrocraBJrenrlfi rrocJrylr{rrJrr{ [aH]r],re o ce(Topnoft
cTpyI(Type MelnrrJraHeTHoro r\{arrrr.rrrroro [oJr.fi, noryqerrHbre I.,I3 rasuepenraft
BeprlrxaJlbHofi xolrnoueuTr,r feor{arHtrrrrroro noJlf rra Br,rconorx[por]rhlx craH-
qr,rrx [6,7]. Onu oxBarbrBaroir reprroA c anpeJrfl 1957 r. no 71exa6pr 1961 r.
O6ocuonauue MeroAa olpeAeJrelrrrfl BlraKa Melr{rrJrarrerHoro r{arnr[Tlroro troJrfl
trO I{aBeMHLIM IeOMarIIIrTHI;I\,I AaH}ILI}I IlSJIOiItenO n IB-10].

,fl,anurre o BHafie no,rrn 6ttltrt HarreceHr,r na o6rrunyro 27-4neruylo Ar{a-
rpaMMy-r(oBep 6ea xanoro-rra6o crJralr(r{BaHrr.fi. XapaHrep ilo"'IyqrrBIxeftcfi
trpr4 eroM cenropnoft crpynl'ypbr B rrpr4rrrlrrle ue orJrtrrqaercfl or Haprrrl.Ibr,
xopouo raasecruofi rra rrprrNrbrx uanreperrufi 1962-1968 m. Ee cyrqecrneuuoft
oco6eHHocrbro, oArraKo , flBiltrerctr BHaqureflbHo 66nruag cretreHb uBMeHqII-
Bocrr{ B troJro}r{eHrrr{ rpaHr{rl or oArroro coilHesHoro o6opora H ApyroMy II
6onnruero qlrcra (Br(parrJre]rr{fi> nors rrporr4BorroJro]firroro BHar(a B rIoJIe AaH-
HOrO BHaKa. 3rO paanraarr{e xopouIo BrrAHo r43 cpaBHer{tr{fl qacrorrrr,rx pacupe-
Aeleuuft trporfl?r{eHHocteft cex'ropon. Ecru Wrs. 1962-19Q8 rr. nau6oree qacto
bctpe.ra.rncb cer(ropbr AJrr,rreJrbHocrrro 6-9d, ro Ar.fl 1957-196'i, rr. xapax-
replro rpeo6ra4anr4e cer(ropon uanofi flporrffieurroctu. Cpe4nessnemeHHoe
BHaqeu?re AJrr{Hr,r cexropa AJr.rr aroro [epr{oAa cocraBJrtrer 2d,4, OtlreueurraE
oco6euuocrt o6yc;ronneHa, BI{IU{r\{o, 6oree BErcoKr4M ypoB}Ier{ coJrHerII{oft aK-
rl{Blrocrrr pnn'1.957-1961 rr. Ana,norlr.rHoe pacflpe4eJreFrr{e, rocrpoerrHoe tro
AaIrrIbIr{ [p.sMrrrx raanreper.rlrft AJI.E orr.rocrlTeJrbno Br,IcoHoro yl]oBI{fI ar(Tr{BHocrrl
1967-1969 rr., rar()r{e o6uapynrunaer cABr,Ir B cropo}Iy cel{ropoB uanofr 4nra-
TEJI LH OCTI4.

IIocnonr,iry [rrfl.rrccileayer{or]o rrurepBaJra BpeMe}rr{ r{araJror BoBpacraul{fi
rIIrrgHcrrBr{ocru corHeqrrbrx r{ocMr{qecillrx .ryuefi [1tl coaep]Hr.rr 6oJrbfioe
qlrc.[o co1:-rrvfr., i\{hr corrJu4 qerecoo6paBrrlrll rrpoBecrr{ I-[orroJIHlITeJTLI{yIo pe-
Ayxr{r,rro Drrrx Aa}rrrr,rx. trl[e Ka'rarora 6r,urr.r ucnlroqeHbr r\{}rorr{e cra6bre cryqal,I,
orolr{AecrBJIeHI{e r(oTopLIx co BcrrbrrxKaMr{ BaTpyAHl4Tenr,no lu6o HeoAHoSHaq-
uo. Bcero 6r,rno ocrarreno 75 co6r,r'rnfi. ItaH ra B npeAbrltyrr{err I4ccJreAoBa}Iull
[2], nns Bcero rHrepsana {957-1961 rr. r.ra MrrpoBblx cBoAolt [12] 6u.nu oto-
6paurr Bce cBflBaHubre co Bcllbrrrrr(aMr{ paAr.roBcrlJlecnrr carrrrlrlerpoBoro Al[atra-
Bolra? 3r{eprufi r(oroprrrx cocraBJrflJra > 6.104 )uc.*t-2.eq-l . Bceto rafiI{x co-
6:';rtufr. oraaanocr 331.

floroxtenrae rpalruq 6r,rto encrparroJrr.{poBarro na Cornqe [pI{ BIlaqeHI,Iff Be-
Jrr4ql{Hbr BanaBAr,rBal{r{rr B rrpraxo4e ua op6ury Serunu rrJraarrbl coJlHeqHoro Ber-
pa 1+d,5, Ierrao4onrora rpaHr{qbr ua Corrrrle B i\[oMer.IT rfrlrcaqrar,r rpalrrllbr y
Seunu cocraBJrfler rlpr4 BToII 60" W. 3,qecr, oqeBI4AHo. rlpelfioflaraercfl, qro
cpeAHflrr cropocrb coilHerruoro Berpa AJIa 1957 -1961 rr. BarlerHo He oriluqa-
eics ot guaqeHnfi cxopocrefi, na6uro4anurrrxcfl B rrpflMllx r{Brfepeur{Ex 1'964-
1970 rr. Toqnocrt DHcrpatroJrflqr{u - rrprr ycJroBrrr{ clpaBe/UllrBocrl{ yr(aaarr-
HOrO flpeArroJIo]r{eHr{fl - Mo}r{Ho rpy6o oqeHr4rt,, r{cxoJ(.E I'I3 cJleAyIOrqrax coo6-
panreuufi. Itpaftuue BuaqeHr,rfl cpep,uefi cnopocu,r Berpa corJracrlo r{SMepeurrrl\{
1964-1970 rr. orJluqarcrcfl or upraHnrofi (,- 390 nat'lcerc) npu6'uuaureJlbHo rla
-+ 50 rc,tw,lcerc (cu., uanpunrep, [13]). Ecuu upuuRrb ory DeJruquHy 3a xapar(rep-
urrft paa6poc cropocrlt, 'ro, cJIeAoBareJr[,Ho, rra-Ba ee ng,uenenufi BoBI\roir(Ea
ourr,r6na - 0d,6. Tanoaa )Ke rrpurrepHo rr roqHocrr Suncaqr.tl,I rpaHl4l{br cer(ro-
p a fl o reoMarHlrTHLrM AaHHIJTI.,(,pyrue^ncrorrHtrKrr oruu6oH -,ofipeAe 

JreIrI{e r(o-
opArrl{ar Bctr},Irrrltl4, HaHeceHlre ee ua 27-4ueBrlyrc [I{arpaNIIrI}r I.I T. rr' - SIra*
qr,rreJltHo MeHr,[Ie. Taxunt o6paaol,r, cyMl{apHa.fi oruu6na n 6o;rr,ruuuorBe cJry-
rraeB? Bepo.ErHo, He trpeBblruaer -]- 1d,0 (-F 13' na Co.iruqe).
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Puc. 1. Paonpegeneuue qrrcJra trpororrrrbrx
ncnnmen /y'p oruoclrreJlr'Eo rpaELIq cenTo.
poB Mell{rrJraEeTEoro MarEtrTEoIo IIoJrEj
H a I{AeEEbrX I{3 reoMarrrrrrHhrx r{SMepeEl4rr
u ar{crparroJrr.rpoBarrHblx na Connqe (cnpa-
rJa Jrr.rAr4pyrorqaR o6;racrr, cJreBa - xBo-
crorax)

Puc. 2. Pacrpe4e.leuue qrrcJra Bcrrbluroli,
corrpoBorl(AaBmr4xcfl paArroBcrrJrecxaulr IV
TItIIa B CaETTTMeTpOBOM Ar{aIIaSOHe, OTEO-
cEreJrbEo rpaEr{rl ceRropoB (cupana -JltrArlpyroqafl o6racrs, cJreBa - xBocro-
raa)
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3. Ha plrc. I trpeAcraBJreHo pacrpeAeJre]rue qr.rcJra rrporolrrrbrx Botrbrrrrer( B

$ynxqrau paccro.EHr{fi or rpaHr.rrlbr orAeJrbHo 4.nr tlr4upyioudeft u xBocroBoft 06-
.racteft cer(ropa. Itan or,r4no, or(oJro 75% scex co6rrrufi paorroJraraercff He AaJrb-
IrIe? qeM 1d,0 or rpaHr{qbr. ,(la ncnurueH, cotrpoBoEqaroquxcfi paAr.{oBctrJrec-
xaun 6onrmoft aunnr.rtyAr,r B caHTI{MerpoBoM Arlarraaone, Ha6[roAaercn BIToJI-
He arraJroruqua.rr Bar(oEoMepHocrb (plrc. 2): onoJro 60% scex c;ryuaer aa{lr-
r(ctrpoBaEo B trpeAeJrax ue 6olee 1d,0 or rpaur{qbr, trprrqeM u mr4upyrorqeft o6-
JIacrIr qucJro co6uruft ua 18% 6onr,rue, .reM s xsocroaoft.

Pearruo, oAHaKo, crerreHb KoHqerrrpaquu co6trruft H rpaur{r{e AoJr}KHa
6r,rtr prenrrue, rar( xar trpr{ ytroM.flrryroM yme upeo6raAaHr{r{ Cen,ropon uaroft
AJrI{re JrbH ocTI4 B qacToTIIOM p a ctrpeAe JIeHtrrI cer(Top oB tr o rrp orf ?fi eHHo cTIr oTrIO-
cIIreJIbHo BeJII4Ra BepoflrHocrr clyuafiuoro flotraAaHtr.E Bcrlbrrrrxfi B o6fiacr],
6nras rpanuqrr. 3.ry Bepo.firuocrb HerpyAuo oqenrrrB, ltcxo1fr. ua rroryqeEuoro
qaCTOTHoTO paCtrpeAeJIeEI{.E O0I(TOpOB trO trpOTfl?I{eIIHOCTI/t I4 IIpOAIIOJIaIaE, IITO
BCUEImKtr pacnpeAeJreHbr tro ArrcHy paB}rolrepHo. coorsercrnyroquft troAcqer
IroHaSbIBaer, qro Ha caMoM AeJre B rrHTepBaJIe 1d,0 or rpaHr{rlbl cocpeAoroqeHo
70-50% Bcex cJryqaen. ,(pyrulr cuoco6o^.r trpoBepr(u peaJrbrrocrr. Ho,qeErpa-
qrru BctrLrlller( K rpalluqaM Mo)fier cJly)ilrrrb trpeAcraBJlerrtre rex ?r(o AaHEbIx
trpl{ E3Mepeur{rr paccro.Errl{.fl or rpaHr{r{br B AoJrgx AJII{TeJIbrrocrrr cexTopa. 3ro
Bo3Molr(Ho, r(oHeqHo, ecrl4 yqecrb omlr6Hn roJlbr(o AJIfi cenTopoB trpor.E)fierrno-
ctrro )3d. Taxoe paocMorpeur{e ror(aaaJro, qro qucilo co6rrizft 4na 0,1 gnu-
TeJIbIrOCrtr cer(ropa, uptrMr,rHaronqefi n rpauuqe, trprlMeprro BABoe Bbrme opeA-
rrero AJr.fl Bcero ceHTopa. SHasur, nouqerrrpaqrrfl Motr{fibrx Bctrbrruem H fparrr{qe
ceHTopa, necolrnesuo, peaJlbHa.

_ orlre.reuHafl paHbrrre rerrAeHr{rr rr l\rrn Motr{Hr,rx colr;rrvfr. pacnoJrararbcfl
5.nnrxe r( rpal{I{qe rro cpaBHeurnro c 6onee cra6brMu co6;rro4aerc tr a AlrtrAarruoro
ua6opa co1ttrait, qro MolnHo Br4Aerr, nz pvc. Z, 4.

Pauee 6rr.to rannre o6uapymeHo [2], qro MorqFrocrb nporoHEofi BctrbrmHll,
paclroJrararorqeficr rra rpaHrrr{e AaHHoro cer(Topa, BOSpaCTaer c yBeiltrseHr4er{
ero trpor.E?neHHocrrr. coorae'rcrnyrcrqafl saBr{cr41\,rocrr, AJIfi rrccJreAyeMoto rra-
6opa 4auuux [peAcraBJrerra Ha pzc. 5. Moqnocrr, Bcrrbrrtrr(rr, Hax o"6rruno, r,ra-
Mep flerc.fi seruszH ofi Mar(cr{MaJrbrlor o n ouoc{epHot o trorJr oqeHrla n u onxpu oft
rtr_atrHe (d6). Vuonrnuyrot reHAeHr{r4r{ BAecb upanrfiqecnlr ue na6mo4a6rca.
Moxso trpeAtroJroflrrrrb, qro paa,,,,qlne Me]r(Ay arr,rM peayJrbraroM r,r troryrrerr-
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Puc. 3. l{axctllraltnble ttorol{rl
lporouoB (P , cn-z 'cer;*t ' cmeq-L)
or Aaurroi.i DcrIbIrrrHrI rI rIOJroE(e-

HIle BCrrbIIllitII oTrroCI'TTeJILHO tpa-
rrr{rlbr ce(ropa (cflpaBa - Jrr{lul-
pyroqafl o6.ttacrr,, cJreBa - xBo-
cronan) x0 2 4 6 6 4 2 0[l

f,gmru

Prrc. 4. PacuPegereutre cPeAEeft

AJIE AasEoro trErepBaJra aEoprlrl4

paArroBotrJrecRa Ep otuocutelr'-
Eo IroJrolI(eEI4rI ceRToplroft rpa-
Hr4tIbI

Puc. 5. 3as[cr'I]{ocllb Molr{Eocrrr
n notonnoii Bclrblluxrr' BbIpa]Kclr-
,lg o BeJrlIqI,IEe rlouIotrlc,IIE
HOCMI,tqecHIrx paAl'tollryMoB B Iro-

.,rspsoft r.touoc6cPc (d6)' or nPo'
Tslme.Eliocrlt cexTopa L na rpa-
Euqe RoroPoro na6lroga:racr
BCIIbIIIIRA

Puc. 6. Sanracrauoctt' ornolrrerrrfi
qrrcJra ceHTOpoB AaEEOT'r flporfl-
}I{eErrocTr{ c IIpoTorrHbrMr'r BCrIbllrr-

"u*" "u 
rx rPaunqax x o6ulervrY

ctrcfiv ceHTopoB [allHorl flpoTfl-
xenrioctn (Ive/ry) or trpornlrierl:
HOCTI'I CCRTOpa ,

4/n'f
o,ztol

0,2501

I
0,2/0 |
4/rl
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0

!:":Ja rtonqentpaqlr-E Bcrbluleq'oft axrr,rs'ocrr,r orrrocrrreJrbHo cer{roDrr.rx rpa}rr4q orAejrb-Ho ArrE ceBepHoro (a) r,r roxruoro (6) nonyuapufi Cotuqi -
I - flpoToHltble DclrbrmHra; 2 - BcrrbruHr,r c paArroBcrrJrecHaMr4

HbIr{ paHee [2J o6yc;ror,re,o paarlrquetur B qacrorrrbrx llacrpeAeJre Huflx EJrv-terrnocrer? cer(TopoB. B uo4rnepmAerrr{e c[paBeAJrrrBocrrr rar(oro [peAtroJro-
?r{eHrl'fl Mo?nHo 3ar(err{Tb, qro ecJrr{ AaHHbre, r4crroJrb3oBaHHbre Ha prc. 5, Loanep"-Hyrr' HeKoropoMy crJra?flr{BaHrIIo - Hatrpr{rrep, cqr,rrarb cer(TopoM TaHr{e cJry-qa}I, HorAa SHaK troJr,rl He Me]r.flerc.rl Ha rrpor.s]r{eH}Ir{ Tpex cyror(,- HeKoropafl
TeHAer'rqrr.E n yBeiluqeEuro cpeguert Morr{Hocrr4 co6rrrnfi c uospacrartreM npo_T.Elrier{Hocrrr ceHTopa Bce l+(e tro.fiBJr.flercfl. I{ocneuuntM trOATBep}fiAeHI{eM STO'Or{o}r{er cJryxr{Tb rar(Ere Ir ro, qro AoJr.E Ceriropor 4aunoft trpor.tr}r{eHr{ocrr,r, HaI]]AHI,IqAX ftOTOPbIX UA6rrrOgArUCb trPOTOHIII,IE BCtrrIIIIHII, III{EET TEHAEHI{I,IIO HBospacraHrrro c yBerr4qeHrreM rrpor.Elr{eHHocrrr cer(ropu (prc. 6). Id;iil c;o_BA}II{, BEPOflTHOCTb IIO,fiBJ]EHIIfl HA TPAHLII{E CEITTOPA OPO,O'OOfi BCtr6IMHII IIPI4
"pTII-I-r::1ta_ I."our.ax rerr 6omrue, seM 6oriue finnrenr,rrocrr, cexropa.]AKI{M OOPASOM, II3 IIPEACTABJIEHHIIX AAII}IrIX CJIEAYET, CTO YCTAHOBJIEHII},IEnllelr{Ae [1,2] 3xHgliguepioc, Heco^IrleHrro peaJrbur,r Ir r4Meror Mecro rre3aBrrcu-
r\ro or {aau 11-nerHero qur{Jra.

4' oraocvteJrbHo 6orara.s crarrlcrl{Ha co6uirwfi rroaBoirrrer B AarrrroM cJry-qae VCcileIoBaTr! HeRoTopbre-rrHTepecrrEre Aerarlrrr aSsenta HoEr{eHTpaqrrrr Bcrrbl-.,re* H rpaHr,r{e cer(TopoB. Ha puc. 7 npe4cranneHbr r}rcrorpaMMEr, XapaHTe-pllSyroqr4e^I{oHr{eHrpaql{ro BClrblrrreK H rpaHrrr{aM AJrfl cerepuoro rr rozr{rroro IIo-ryruapraft Coruqa orAeJr'Iro. ylrc.no co6urrafi 
" 

,"r"prrr;'-[_1a,0 up;;;;;;;eAr{Hl'rqy' 'rro6rr MO}r{HO 6rrno cp_anru4Tb CTerre,r, r(o'rleHTpaqrri. xi" ;r;*co6wrnn rcH{}roro [o,Jryrtrapr4rr o6rrupyror"aror BaMerr{o 6onee B.rco*yrc HoH-I{eHrpaqurc K rpaHlrrlaM' 3ry oco6euHocrb B nplrrrr{u[e r{o}Firro o6,t ngrtirr ,pt6opasJIUqUeM B CHOpocrl,r corHeqHoro Berpa Me)nAy o60trnIlr rroJryruap[.tr.,ii:?., Jiu6(..paBilr'rqueM troJrolr{eHrrs rpaHrrqhr B pasHr,rx noryurapuax. nrioop u.*Ay";;;:IIIr Bapl{aHTalflr rpe6yer, orreBr.rAgo, Crerlr4raJrbgoro r{ccJreAosatrr". B'#aoope
AaHHLrx' uayqeHHr'rx r l2l, acrauMerpr/rff ceBep - ror raKE{e trpEcyrcrByer, rrprr-rreM orra r{Meer 4pyrot Brra* r{ Brraqr{TeJrbHo 6o^rue, ,ro oro^", 6;;";y_;;neno 60rrurefi acr.rrruerpuefi cerep - ror B pacfipeAeJreHrrr,r a*rrrBr{ocrr. B 3rOBpeMff.

,{anee, a${ext HoHr{e'rpar{fitt Alrfr. Bctrbrrrre^ c paArroBcrrJrecxaMlr 6rril usv-qEH OTAEIbHO AJIS OTHOCI{TEJIT,HO YsKIIX IEJIIIOIIIPOTHbIX 3OI{ (10"). C;.;;;;"KoHl{e,rpar{vtr co6wrvft" K rqaHTTe^y406no rrsMepflrb rax 40nefi, uplrxo4'qefrcaIra r'rHrepBair B OAHr{ cyrxlr 0-{d,0, tro ornomenuro H o6rqeuy r".ry'roolirrii
AaHlroro paclpeAeJresras. Ec,rrl cer(roplra;r rparrr4r{a 6y4er oo4r"p"aru cfl. <',c_Kpr{B Jrerr[ro)), c.frsarrHoMy c gu{{epeHr{rraJrbHbrM Bpatr{eHr{eu, 40nxuo ua6nro_[arbcg cficreMarr.rsecKoe tl3r\{eHerrue ororo troRaSareJr-fi c rrepexoAorr or o4uoftreJrrrorrJrrporuofi aourr H gpyroft. Ha ruupore + 30' c*ro4rrecnrrz ,rpror
78
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Bl)aqelrr4fl IIo HpafiHeft Mepe Ha td 5o,lr,rue, qeM B enBaropl{aJlrnOft SOHe'

flocxo.nr,Xy [pol{eAypa Haxo}I{AeIII{fl lpaHI{I{bI AJIfl BCex CJIyrIaeB OCraBaJIaCb

uerrenrenuofi (n rtorrei.rt Sllncaqnu rpaHl{qbr y 3en'rnra oHa pacloJlaraercfl Ha

60'w), TO CABr{t - B clyrrae (ucr(pHB,rreHr{fr) rpaHr{I{br - Or}IOCIlTeJrbHo Aefi-

o1.BI{TeJIr,Horo ee rroJroi.Iteullfl AoJI}r{eu 6HJr, cJreAoBareJrbHo? cocraBJl-grr, }Ie r{e-

irua 
"ron 

ld. Ylz npI{BeAeIrHLIx }III}I{e Aa}IHtIx BrrAHo, oA}IaHo, qro l(aHoro-nw6o

BalteTrrotg uBMeIIeHltfl IIOI(aBareJIfI C lrltporOft He Ha6JIIoAaeTCfl .

lenuomrpota >30'
gucro cryuaea t3
tr{ngeHc 0,61 a0,35
pacIIpeEeJIeHI{E

30-20' 20-L00 <10'
98 166 54

0,59t0,13 0,56a0,10 0,68t0,16

Orcrc4a cJreAyer, rrro rro Hpafineft r{epe B BoHe reJrl{orullpor + 30" BJITTflHI{-E

nurpsepeuqrraJrbrroro Bpatr{errrafi Ha rroJro}fieHl{e rpa}rl{I{br Ire-_o6HapyEtrrBaercff'
;t'uiot BrIBoA corJlacyerc;l c peByJILraroIlI' rroJlyqeullbrm ,[,rx' Bnnxonco1ul n

P. lonapgor 1741.
R ur-ore Bcero r{BJIoE{eH}roro r{o}r{Ho upnftrlr r( cJreAyloqtrM SanJIIoqeHr{flI\(.

1. MOqur,Ie xpoUOC$epuble BCtrLIIUHu (upotOuuble BCIIbImnI{, BCII6IIIII(I4,

c on p oB olr{Aaroqr{ecfl p aAr4 oBctr Jre.cx qur{ IV ruua) r( oHqelrrpl{pyrorc fl B orH ocr{-

TeJrbrro y3nrlx AorrorHr,rx soHax (.-25 +-30"), coBnaAarotr{ux c troJIo[teHI{eM Cer(-

TOpr.rblx IpaHIlq MelI{trJIaIIeTI'IOIO MaIHIITHOIO trOJIfl' 0I(CTpatrOJII{pOBaHIIbIx Ha

Co"uuqe.
2. Sona r'IIIAI{pyIoIqeft rpanuqr,r ('r. e. o6uacrL IIa CoJIHqe, trpl4Jleralotr{afl

fi rpalrr{qe co cropoHr,r BocrocHoro nurr6a) B cpeAHeM 6OIee aHTrsHa' qeM Solra

xBocroBofi rpaHL{I{bI'
3. Hau6onee MorqHbre co6brrr4fl trMeror rel{Aeuqrrro flo.flBJlfirbcrr 6;rlrs rpa-

lrr4rl celtropoB orHoor{reJIbHo BI,ICoKOft IIporflE{er{rlocrr4 (> 2d)'

4. Stra'ycraHoBJIeHIlLIe pauee saKoIIoMepHoCrI{ IIe saBl{cgr OT {aBbI coJI-

HEIIHOTO qUITJIA U I{MEIOT MECTO B CPEAIIE}T AJIfl BCEIO AtrAIIASOHA IEJIIIOIItrPOT'

rAe IIa6JIIOAaIOTCfl BCIILImHT{.
' ' 5. flotyueHo yr(a3aHtr{e r{a ro, qro B Al{atra3oHe Iul{por :L 30" ce1ropflLle

rpaHr{rlr;r ua conuqe He r4cr(a}Rarorcx 4usseperrqflaJr},HbrM BpaqeHruy._
- 6. B 6onbruuncrse cJlyqaeB AarlHr,re uo Beprr{HaJIbHOI4 C0oTaBJrflrotqer{ reo-

IIaIHI{THOIO IIOJLE B uonrpuofi ,raU*" troBBoJIflIoT trpaBI{JI}'Eo IIAeHTI{{uq[po-
Bar1, trpoxolr{AeHl{e cenTopuofi rpaHtrr{br Me}I{rrJrallerHolo Malllrrrlloro troJLrI.

Arrbprr oqeHr, 6laro4aplrur A' B. CeaeplroMy 3a o6cyx4euue peByJlr'raroB

pa6orEr, h ,a^o," C. M. MancypoBy r'r JI. f . 1\{aucyporoft aa upegocraBJIeHI{e

Aarrrrbrx O Cexroprroli ctpyXtype iuextUanerHolo MaIHIITIIOIo rrOJLtr Ao try6Jlu-

Harlr{r4,

N'Iapr 1973 r.
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AECOJIIOTHAfl T(ATIIEPOBKA
OOTOSJIEKTPIIIIECH OIT ATITIAPATYPbI

C TIPIIMEHEHIIEM AT4OOYBHO PACCEI4BAIOIqETO 3I(PAHA
B, A. Borguper, B. B. trfnr,fin, B. B, Hrxorron, D, lI. Tepea

,(nr a6comornoft raaz6poB*u EJre(rpo(porouerpuuecxort anraparypbr pa3pa60:rana
YCTAEOBI(A C ,,PI,IMEEEHI{EM JIAMIIOBOTO ,IIEPIETI,IqECKOIO CTAIIAAPTU 

' 
A'66Y'"O PU".,,UU'-rqero s*pa'a' Suaqenr'ts cnextpa,irr,roft Dueprer[sec*oft xpxocrra rra Br,rxoAe ycrar{oB*r{otrpeAeJre,r,r B crre*rpaJrbEor\{ r,r,repBaJre 8500-2500 A c tossocruro z,a_z,s% coorBercr_BeEEOe!

ABSOLUTE CALIBRATION OF PHOTOELECTRIC INSTRUMENTATIONUSING A DIFFUSING SCREEN, _ by V. A. Botd.yreu, V. V. It,in, V. B.l Nikonou,E' I' Terez'- A device for absolute caliLration of photoelectri. inJ.r-.rrts using a ban6-lamp and a diffusing 
ryr1en !a.s been developed. Th; ,utrru, or ur.otrtu ,p."t.ur brightnesshave been determined for this device in ihe spectrar range 8500 A _ 7500 A with theaccuracy of 2,6-2,J/n correspondingl;,.

Sa4auerz a6conroruofi aneagnofr cueHrpo$oroMerpnu flBJrflerc.fi uayqe,,nepactrpeAeJreHrr.E aHeprr4rlr B.CrreRrpax 3Be3A _ coa4anaenroft raura cuexrpanrnofitrJror,ocrr{ aHeprerrrrrecxorT 0cnerqeH,O0rr4 na s,eur,efi rpaHrrqe aelruorz ar_trroc$epu. ,(ra aroro ueo6xo4ulra uo"orar"r, ctre*rpaJrr,Ha.q e,eprerr{qec*a.Er anra6p or xa na6nro4areuur oru,rrrp ;;rpry (" *".;; r';" n1nfr oq,, rerecx on),ocyqecrBJrflelra.f, tryreM raauepenrar ee i6conror""ft ;";;;a.nruofr qyBcrBr,r_TeJrbFlocTr{ o (1,) corracHo CoorHoIIIeHr{ro

o (I) : R ()") I E* (L), (1)
r,e "R (l') - peaxqr..fi arraparyprr (rox, orcver), a E, (1,")- r{BBecrrrafl crrer{r-PAJIbHAfl IIJIOTHOCT' SHEPIETI{qECHOft OCAEqEH}IOCTI.I HA BXOAHOM SPA,KE ,CCTrc_4yeir'roft afltraparypbr. ouenra4uo, qro o orpug"oreuofi ra*uu o6paaou a6co-'nrornoft crre*TpaJr'HOfi Uyacraratarur*r, ) rr4Tr,rBarorc.a Bce trapalrerpr,r AaH_nofi anuaparyprr (u-rr-orqaAb BxoAHo"o ,pur*u, Bce otrrusecftrre rroreprr, qyBcr-Br.rreJr6Hocrb cBeronpr{eMHrrHa r rnai,.repr.rre.n*9t ,"1rr.pr;fi;): B 

"r"; ;;#;;;,Dro no,Borr.Eer, BHan o-(1,), uo peaxur, 
"p"orpu-alli;;;;"AcrBeHHo onpe_Ae.nLIrL BHaqeHu.f, E. (1").

'('na a6conro'"oft--11t16poB*r.r arraparypbr rrpr,Merrflror ror lrtrrutranoft ra-6oparoprr,rfi DHeprerrtsec*rfi arrrroror''
rl{rr B ero crenrp". B-6;;;;#r#';." rr3BecrIrbrM pactrpeAerrerllter{ aHep-
npeA,a,Haqe,,r,ono""r"r?"?1'ffi "r#f T,i*lXlo.flif 5#"jffi #H:lffi 

p,::
cra,Aapra oHa,brBaerc.E crrrrrrr{oM 6o.rrrrurau. rl";;;;r, ;;ioi"ruonupr rprxo_AWTC* ycraHaBJTI{Barb Ha SEaqr.Ter.HoM paccros,rrr{ or ,a"ra^ya*ofi aunapa_rypu (a HecHoJrbnr{x- cor,sx .r.rt;;j. B eroM cryqae rao6parxe,r{e craHAaprar {o*arnroft triroc*ocrrr rerecHona [paHTI{qecH[ Toqeq,oe vr Bce eror4,ryqe,ue rroJrHocrr,ro rpoxoAr{r qepes BxoAHyro ,,{eflr (sloi) cnerrpo60rorrer_pa urra 

^raasparuv 
uors er.exrpo6oio*.rp;. i;r;;;".i"r#ior"rrrn cralrAapraHe orJrlrqarcrcfl or yc;ronufi Ha6nro^enr,rrl BBesA Ir, 2r. li;';plr nr)lrrreHeHI4r4
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aroro ciloco6a noasuxaer ueo6xop,r{Mocrb BecbMa rqareJlbuoro yqera cuexT-
pa.nr,uoft Dl(crrrHnr{u[ B ropraBoHTaJr],HoM cJroe BoBAyxa Ha tryrlr or crarrAapra
go {orouerpuuecHofi ycrarroBr(r{. Boanroxuocrb HaJrr{qr{fi npuselruofi Ar,rilrnr{ He
troBBoJIfler l[cxoArrrb BAecb LrB auaqeHuft grrcTr{Hfiqr.rrr, olpeAeJrfierrroft glr uo-
Merrra na6.nrogeuraft o6r,rsHr,ru cuoco6onr tro aKcrr4r,rxqr,roH[rbIM BBeBAaM, E
rpe6yer rrpoBeAeHr.r.E cleqr{aJrr,rrbrx, BecbMa rqareJrbnr,rx ua6nro4erurft, llpet-
r{eHeHr{e paccMorpeHnoro cuoco6a orpaHuquBaercfl Hoqr{brM BpeMeHe}r rl
HarrlqrleM 6raroupuarnrrx arlrocSepurrx ycronufi. floeromy neo6xo4uuo
rlMerb otreparlrBubrft ra6oparopnr,rft lreroA a6conroruoft xaru6poBKr4, r4crroJrb-
ayeurrft n .rro6oe BpeMfl.

!,ra penreur{.s [ocraBJreusofi BaAar{u B coqeraHur{ co crar{AaproM ecrecr-
BeHHo npI{MeHr{Tr, neHoropuft r(oJrJrl{Marop. Ho s aroM cryrrae soeH[Haer ueo6-
xoAr{Mocrb o6ecue.Ieuuf Buaqlrrerbrroro, TorrHo I4BBecruoro ocna6reurag cBero-
BOrO ITOTOKa OT CTaIrAapTa, a Tarur{e BeCbMa TqaTeJrbrroro otrpeAeJreHrrfl ctreKT-
parruofi trpoBpasuocrrr r(oJrJrlrMaropa.

Hrarxe trpeAJr araercrr Mer oA a6c orroru ofi xanra6p on nu g Jrenrpoclexr p o{ oro-
Merpfiqecxofi ra anenrpoSorouerpzsecxoft ail[aparypbr, ocuoBaHubrfi na upz-
IIeHeHI4Id 4u{$yan o pa ccer4B aroqer o aH p aHa. Taxrae B Kp au6r yx{e rrprrMeH fl.Jryrcr,
n actpo{uarrne AJrfl $orouerprauecxofi [pr{BflBnr{ r{croqHr{KoB ualryqenufl c
6orrrur.rura paguocr.EMr{ n 6lecHe, Hatrpr{Mep, Coruqa rr Hoporrbr [3,41, Co;nnqa
lr Jlyurr, Jlynur{ BBeBA [5]. Paccelrnarorllrfi ar(paH rre roJrr,Ho ocna6nser cse-
Tosoft rroror( or crarrAapra, Ho Ir r{cnrroqaer ueo6xogralrocrb r,rctroJrbaoBaHr{fl
noJrJrr.{Maropa. Pacclrorprrr{ nprrurlratr rrpeAJraraerroro MeroAa.

flyctr r4aJryqaroqa.rr rrJrorqaAra 51 na6oparopnoro crarrAapra 1 (puc. l)
r4Meer r,raBecruyro cnexrpaJrbrryro urorHocrr, Eneprerr{secxoft flpnocrr{ Br(L).
Tor4a crlenrpaJrbHafl rrJrorrrocrr, Erreprerrr.{ecnoft ocBerqeHHocrrr pacceuBaro-
qero EKpaHa 2, pacuoJrolr(euHoro r{opr{aJrr,Ho x upanroft, coeArrxflrorqefi ero
rIeHTp co craHAaproM, HaxoAflrqr,rMc.fi rra paccrofuwr l, AocrarorrHo 6olr,mou,
cro6rr ocBerr{eHrae Dr(pana r{o}r{Eo 6r,rno c.r[rarb paBHoMepHbrM, 6ytr1er panua

EL: QtB. (I), (2)

rfle co1 : Stllz - rerecurrfi yroJr, troA Koropr,rM Br{AHa cBerfqanc.E trJlorqa/r
I(a crar'rAapra r{a r{eHrpa 3r(paHa.

/
r-/--rS,i,. 

Ic'5(lv )

Bt(1',y)

Pr,rc. 1. (Dynnquoualruaa
cnor 

-clefirpoSororuerp, - oopa3qoBbrft ocnernrenr,l
0oroMerpoM

cxeMa ycTarroBftr,r AJIfl

2 L cBeropaccenBaloqui

B,(lv) |.:___J

a6cormrnofi xa;ur6pornu crrcreMbr reJre-

afipaE; E - Hanr4opyeMbrfi reuecxon co cner(Tpo-
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Cuenrparnnan )fie [JrorEocrb aneprerttrlecxofi apHocru ar(paua, ua6nroga-
eMolo uoA yrJroM p H ero HopMaJrr(,

Bt(?,, q): f O (1,, rp) B; (1,),

r4e p (1,, g) - cnexrpamnr,rfi xoa${uquenr paccerrHuofi xpxocru Er(paua,
otrpeAe nfi e r{ ufr. wa ctreqr{a Jrbur,rx ua6;rrogeulrfi .

Ha6nm4an axpaH c troMorqbro xanrn6pyeuoft $orouerpuvecnoft anuapary-
prt 3, oupeAeJrfleM ee peanrlr.rm AJrfi prAa AJrr{rr BoJrH. 3areu, paccqrlTaB A.rr.8
arl,Ix )fie AJII{H BoJrr{ ctrer(TpaJrbrryro nJIorHocrl aHepterrr.recHoft ocBeqetr}Iocrlrt
BxoAHoro Bpaqna O xamr6pyeuofi auuaparypbr, nafiqeu corJraclro {opruyne
(1) ucHouyro a6conrorlryrc orenrparrbr'ryrc qyBcrBr{reJrbrrocrb. B yc;ronnax
na6nrogeulr.rl Tar(oro Eporfllr{eHr.roro, paBHoMepHo cBer.Eqerocfi o6reHra, xax
sltpau, crIeHTpaJrr'Ha.E rlJloruocrb arreprerrrqecnoft ocBeqeHHocrrr Ha BxoAHot[
spaqxe O panna [porraBeAe]rrrro cler(rpalr,rrofi rrJrorHocrr,r aueprerr,rqecHoft np-
nocrr{ Br{paHa B, (h, cp) ua telecur,rft yro.rr or rroJrfi BpeHr{.rr uplr6opa. B gan-
HoM cJlyqae a,, - pllz, rAe p - rrJrorr{aAb Lr{eJrrr DJreHrpocueHtpo{oroMerpa r{Jrr4

4raSparnmt ereHrpo$oroMerpa, a I - {onycrloe paccro.tr}rr,re reJrecnoua. Cle-
AOBaTeJrr,Ho, c[er{TpaJl},}Iafl IJI0THOCTb SHepreTlr.recnofi ocBeIqeHHocTI{ BxoA-
Horo Bpaqna Ha.rrl6pyeuoii auuaparyprr 6yger

(3r

(4)E. (1,) : Br (I, q) ar - Bt (t, q) +
u He SaBucrrT or paccToflrrl{.n oT ar(paHa Ao TeJrecnotra.

flocnonrHy rra6rro4enux n Hanr4oft Arrr,rHe BoJrr{br l, ncer4a BeAyrcrr B HeKo-
Topolr firrrepBaJre AJrIlrr BoJIH AL,, oupe4erflerfo]\{ B c.[yqae aJrer(rpoclentpo{o-
roMerpa uurprauor,i ero Br,rxoArrofi qeuu r,r rurneiinort gucuepcr.refi, a B cJryqae
ereHrpo(rorolrerpa - anBr{BaJreurrrofi uruplruoft BctrorrorareJrbrloro yBKorlo-
JrocHoro cnero(rnnr,rpa, cJrylriaqero AJI.E BbIAeJrerrr,IE 4aunofi cuentpa,nr,r.rofi
o6racru, ro na6.irro4erruyro peanr{uro uplt6opa ,R1 (i", Afu) neo6xoArrrfo trl]I{Be-
CTLI It eAr,lHr{qHOMy r.rriTepBaJry AJrr{H BoJIH:

ft (r,) : .# 
^, 

(1,, Al,). (5)

Tor4a, B coorBercrnuv c (7), lrcxoMa.s a6co.nrornag clexrpaJIbHaE qyBorBureflb-
Hocrb Hanu6pyeuoft anuaparyprr

./^\ n(r) 126(I):2ffi, (6)

TaHrarr o6paaolr, 4rr Itaru6ponrra tro6ofi anenrpocuenrpotfororrretpuuecxoi.i
u areHrpo{oroMerpr{qecxoft auuaparypbr ueo6xo4uruo orpeAeJrr,rrb BHarIeHr{e
ctrer(rpaJrr,Hofi uno:ruoc:u4 srreprerr4qecxoft spnocrr{ DKpaHa B , (}", q), BbrAeJrEe-
ur,rft anuaparypoft renecnrrft yroJr or r{ pearqr{rc upu ua6ruoAeulrr{ oxpal{a
AJIfl Aocrarorrnoro qnclra AJrr{H Borrrr (10 -:- 15). I{a.rur6poBny aJlexrpo{orouer-
pa cJleAyer lrpoBoAr{Tb, r,rctroJrbay.rr ua6op Bctroi\lorareJrbrrbrx yBr(ofloJroclrbrx
rantep{epenq}rouubrx cnero{urr,rpoB c EnBr4BaJrer{TH6rr{r{ urrpunarun ._ 50-
100 A. flapauetpu rautep$epenqrroHHr,rx cneroSrrr:rpon AoJIlr{Er;r 6srrr
trpeAB apr{re Jrr,r{o rrqaTe JrbH o r{3 Meperrbr c tr oMorqlro na6 opaT opHor o cue rttp o{o-
roMerpa.

B cryuae ua6nrogeuufl BBeaAbr rdJrr4 Apyroro o6renra, nao6paxteure Koro-
poro NreHr,ue nxo4uofi qeJrr{ r{Jrrd 4lrafparrrau nplr6opa (u.nu ocnoSo}r(AeHr{fl ero
or orlSeHta Soua ne6a), nafi4eHuoe Bbrrre BHaqenue a6co.nrotnofi cuerrpanrrofi
qyBcrBi,IreJlbrlocrrd o (1,) uonuocrl,ro olpeAelrrer yt crreRrpaJrlHylo rIJIoTHocrb
aHeprerrarrecnoft oceerqeuHocrr{ E, (fu). 3ta ocrerqeHuoorr,, coaAaBaeMar{ Ha-
6nro4aeuunr o6oenronr Ha BxoArroM Bpaqne xanra6pyeuoft annaparypbl? rre Ba-
Brrclrr B AaHHoM cJrJ Iae or reJrecnoro yrrla rroJrfl BpeHr{r upra6opa ror.

Cnegyer oco6o orneu{rb cJreAyroqee BecbMa Ba}firroe o6crosrenrcrso. }ta-
xra6poaxa, BbrrroJrueHHaa n na6oparoprrbrx ycJroBr{ffx, rpe6yet BBeAerrEr co-
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orBercrByroqux [onpaBor( trpfi pa6ore trpfi6opa B Apyrrrx reMtreparypHbrx yc-
JloBrrflx, rrocnoJlblty ctrenTpaJrbHafl rryBcrBl{TeJlb}rocrb {oronaro4oB BaBucIIT
or reMrreparyprr. Or reMleparypr,r rar(xe rrBMeHfiercfi cuer(rpaJrBrrafl trp03paq-
Hocrb IrrlrpoHotroJrocubrx cremJlffHlrbrx cnero{ulsrpoB, r(oropbre Moryr trprrMe-
lattrbctr a a.rexrpo{oroMerpax. 3ru reuueparypHbre BaBr{crrMocru 4onxurrr 6rrrs
rtrIaTeJIbHO I{CCJIeAOBaHLI I,I COOrBerCTByrOtr{Ue [OtrpaBHrr BBeAeHbr B srraqeHrre
la6opatopr'ro orpeAeJlennofi a6conroruoft ctrexrpaJrbrroft uyncrurreJrbHocrr{
uplr6opa.

B coorBercrBrrr{ c rrBJroifieHubrrr{ MeroAou a6conrcrsoft xanu6ponxu r
Itpr,rucHoft acrpo{uauuecHoft o6cepnaropuu AH CCCP paapa6otaua u
r{BroroBJreua xaru6poBosHa.s a[[aparypa, cocroflrqas rle tra6oparopHoro
aHeprerr{qecxoro crauAapra r4 4u{{yauo paccer{Baroqero axpaHa c neo6xo-
ArrMr,IMI{ rocTupoBoqHr,rMrr trpr{C[o0o6neHlr.EMrr rr KoHTpoJlbHo-r43]Ieprarenrnoft
atr[aparypofi, pacculrraHHa.fl AJr.E a6conroruofi xalu6porxu {orolrerplruecrr{x
rpn6opon B Ar{arraBoHe Arrrau sorH 3500-7500 A.

Hurne [pr{BoAl4rc.fl onl{caHr{e ],r xapar(repvrcrkrrtfi r{BroroBJreHuofi Hanu6po-
so.rHofi auuapaiyprr.

Jla6opar:opurrii axepreruqecrnfi craHAapr

Jla6oparopurrft aueprerr,rqecHraft craHAapr AoJr?r{eH r,rMerb rorruo rraBecr-
Hyro Beiluqrrrry crrexrpanr,rrofi rrJrorHocrr{ Drrepreruqecxoft xpxocru 81 (},)
Bo BCeM rrccJreAyeMoM Ar{arraaoue crrenrpa. Hau6oree HaAexrHBTM 6ruo 6rr rac-
fioJIbBoBalrrre B HaqecrBe rar(oro craHAapra roft ranu gpyroft MoAeJrrr a6corror-
ilo qepHoro rera. Ho BAecb r{}rerorcfl cBor4 Becr,Ma cytr{ecrBenr{tre rpyguoctu.
1) Heo6xo4rrMo I{crIoJIbBoBaHrre roJrbno BbrconoreMrreparyp}rbrx uogereft a6-
coJlroruo qepHoro reJra rrprr reM[eparype frJraBJreHrr.n trJrarr{rrbr (? : 2042' K).
IIo 4axe npra arofi reMueparype r,rx uaryqelrrre B crrue-yrstpa{uoflerosofi qa-
cri4 crrerrpa coBeplrreHHo HeAocraroquo. 2) Pa6o.ra c BbrconoreMrreparypHbrilr
qepHbIM TeJIOM OqerIL CJIOII{}Ia, a IOCTOfl]II{Oe I{ AJII{TeJIEHOe ero I{CtrOJIr,SOBaHIIe
AJr.E peryJr.flpnux pa6or no xaru6poBr{e rpanrr4qec(u r.reBoBMo}r{Ho.

flpe4crannaerc.s 6o;nee qe.necoo6paBrlr,rNt r{ctroJrr,BoBarb B KaqecrBe na6opa-
Toprroro areprerl4qecxoro r.rcrorrHrrxa, npeAHaBuarreuFroro AJIfl renyrlefi xa-
,ru6ponouuofi pa6ornr, nroprauur,rfi {orouerpnuecnr{ft craHAapr. TaHlrM sro-
pr4qHr,rM craHAaproM Molrier 6r,rrr lro6ofi LlcroqHun cBera, yAoBJIerBoparorqraft
cJleAyroqrm{ rpe6onannau.

1. Bnrcona.s cra6ulruocrb rrslyqerrr4fl Bo BpeMeHrr.
2. BrrcoHaq r{BeroBarr rer,rneparypa (ue uuxre 2600'K).
3. BoamorxHocrb AJrr{renr,uoft'arctrJryaraqralr (ue ilreHee 200 uac).
H au6olee p acnp ocrp aueHrrbril,rrl B ropr{rrrlbrMr{ craHAa praMr{ fl B Jr.Erorc.fl Jr eH-

TorrHEIe no"nr,{pauoBbre Jrarrtrbr rraHaJrI4BaHIrs. trl[a Mrrorrrx rl4r]oB arr{x Jrarrr,
Bbltrycl{aeMsrx n CCCP, 4rR a6conror:uoii Hanra6ponKra nara6onee trpr{roAHbr
renrorrHble JraMrrbr uaua Ctr4-10-300y. 3ur lauur,r rrr{eror nonl{pauoByro ireHry
uruprauofi 2,8 n,u,lr g;ruuoft 20 un,, ycrauoBJreuHyro Beprr,rxaJrbrro B creHJr.sHHon[
6atnoue c yBrroJreBbrM onuorr. [.rra upegorBpalr{eHr.rfl r4crrapeurr.rr Marepr4aJra
JIerITr.r r{ oca}fiAeHr{.fl efo Ha orue 6atnol{ JIaMlr,r HaII0JIHeII I4HepTrrbrM raSoI\I
troA AaBJIeHuev 7 amrw. I(aH uoxasauo a [6], rrailyqeHr,re raaotroJrHbrx rorr,$pa-
MoBbrx naruu o6;ra4aer srrcorofi cra6r,uruocrbro Bo BpeMeHr{ trpr{ TeMtreparypax
rrl{rr{ Ao 2500-2600o K. TlcuorbsoBaHua.fl HaMrr MeroIIlrHa o16opa u nanr,r6pon-
mz uonr,{paMoBr,rx narrruCtr4-10-300y orucaua s [7]. OqesuAuo, rrro Aus o6ec-
rerreuu.E srrcoHofi Boctrpor{aBoAr{rvrocrrr nanr.r6ponauuan norr{paMoBafl Jlarrla
I{oJr}r{Ha 6rr:rr,ycrauoBJrerraBCner{r{aJrbuorvlupu6ope. Taxoft upu6op - araJroE-
nr,rfi ocneu4TeJrr, - AoJr)r(eE trpeAycMarprrBarr BbrcraBJrerrr4e Jrelrrlr Jral\rnbr
CI{-10-300y B crporo BaAarrHor{ roJro)r{errr{u, MHoroHparuoe Boctrpor{BBeAerrrre
aroro rroJroxtefrnfl. c srrcoxoft Toqlrocrbro, Br,IAeJreHrre 14 B Jrerrrr,r JraMtrhT ua6pau-
Horo He6oJrbrrroro yqacrHa (guaruerporrr - 7 uu) c troMoqrrc ctreqrraJrbEoft
ourrasecHoft crrcTeMbr, a raHHre fioHTpoJrb ctreRTpaJrbr{oro upotrycHar{r{.fl arofi
ourrasecroft cr{creMhr.
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Pttc. 2. Euror-oxeua o6paaqonoro ocBerlrreJlg
f - reHrosHarr nonr$pauonar la*rna CI{-10-300 y; 2 -cToIrrH 

c IByME MI,IHpoMerpeHrIbIMI{ ABIIE(eII}IE-
ME; 3 

- 
TroBoporHoe ocHoBaul,re; 4 - 

pefiTep c Beprr,IBanr,Ho EarHHyroft ctpynofi; 5 -Hpyrrllft 
ypoBelr6;

6 - BbrxoAlrafiAnaoparlra; 7 .- fiBaFEeBaff rlprr3Ma c AByM.E aJrloMrrHrrpoBarrrlbrMrr rparrfiMrr; 8 - coepu-
qecHoe BepHaro; I - r.rBMcpurerbHblfi MI{HpocItotti 10 - o6'r,eHrran-axporvlalr

Bnon-cxeua araJroHrroro ocBerr{reJle trpr,IBeAeHa Ha pl{c. 2. ftaxgan lreu'
trorluafl ronr,{pamoBarr JIaMra Cm-l0-300y (l) yctauanJrl{Baercfl rra peftrepe,
fo, opErft Bar(petrJleH rra croJlr4Ke 2, zueroqenrABa BBarrMrro treptreHArrnyJlrpEbrx
tllIKpoMerper{Hbrx ABrr}fierrrrff B roptrSoETaJrbEoft trJrocHocTl(. AJrfl BSaUMHOT,O

KoHrpoJrfi B araJrorrEoM ocBerr4reJre r{ctroJrbsyrorcfi rpr{ JraMtrbr cI4-10-300y,
Ka)fiAafi r{3 r(oropr,rx Mo}r{er 6rrrr 6rrcrpo ycrar{oBJreHa B pa6oqee troJro)fieHrre.
Bce aru JIaMtrLI BMecre co cBoI{Mr{ IocrupoBoqublMr{ croJruftaMl{ paaMeqeur,r
Ea ocHoBarrwu 3, nueroqeM troBopor c rorlHoft {raHcaqlrefi.repe3 1200. flpe-
AycMarprrBaerc.fl Tar(Ere BoaMolnHocrb BaMeHLr oguofi ua arr{x JIaMtr ApyrrrM
ucrorrH[noM r4sJryrreHr4rr (noA0po4uoft lauuoft I{ [p.).

Ocuoeuoe rpe6onanrae, trpeATr.flBJr.rreMoe H raBotroJrHBrM BoJrb{paMoBbINr
JIar{IIaM,- ATO TOqHOe BbICTaBJIeHT{e Hr{TII JIaMtrLI IIO OTHOIIIeEUIO I( BepTI4KaJII{
HaH rrpr4 ee Hanu6poBKe, rax I{ trpu Aarrr.Eefiurrx pa6osux r{BMeperrr4fix. Itax
troxaaarro s [B], AJIa Boccoa1,anv.t reMtreparypbr HI{rI{ JIaMIrbr c rosuocrbro
+ t" K yroJr Me)fiAy Beprr{r(aJrbro r{ Hrrrbro JraMtrrr AoJr}r{eH BoctrporraBoAr{rbcr
He xylr{e -]- 2o. MemAy reM B JraMtrax CI{-l0-300y troJroxrerrr{e Hr{rI4 He corJla-
cyerc.fl tro orrrolreHrrro K 6arrouy r{ qor(oJrro. fIoDToMy B araJrol{HoM ocBerrrre-
.re pefireprr cocro.flr r{3 AByx uacrefi, coeAr4rreHHlJx c{epusecKr.rM IrIapHLrpoM
c Balr(r{MoM. 3ro uoasoJrffer BepxHloro troJloBrruy pefitepa Bar(petrJrflTr, rIoA
'He6olrburuM yrJroM It rrr4)nHeft noJroBr{He rr reM caMbrr\{ BErcraBJIflTb caMy JIaMny
CI4-10-300y crporo Beprrrr(aJrI,Ho. Itonrpo.rr Beprr{RaJrr.Horo IroJIo)r{eHrrs

4auuoft JraMrrrr c rosuocrbro He Hrr?fie 2o rocuporaaBoArrrc.fl BI4ByaJIbIro lro
6arnouy JraMfrlr [r rro BeprrrxaJlr,Ho uarauyroft crpylre 4. llpu arorf B[,r-
cTaBJrflercfl. II0A rrocTo.flHHblr{ yfJlol\{ K BeprI{HaJrI{ u rlrrTb JlaNrtrr,r.

lllrranue xarH4oft rorr{pauoaofi nenroquofi raiuur,t ocytrtrecrBJrflerc.s or
Br,rcoHocra6rrJrr,rBr{poBaHnoro BbrrrpflMr{reJrfl MTITC-351U, rlr{eroqero xoa{{u-
qr{er{r cra6unnaaqr{r{ He rreHee 10 000. Tox nauu Lrar\Iep.Eercfl c troMoq,bro
troreHqlrol{erpa trocro.rrH}roro rona P-345 c rosHocrbro 0,01 9/0. O4,uonpeueuno
c r{erEro npoBepmrr }rerraMerrHocrr,r xa.nu6poBnr,r KorrrpoJrflpyercff. Hatrpfl]r{eHr4e
Ha JraMtrax qlr$ponuu BoJrtrMerporrr BI(T-1OA.

,[,rn errge;neur{.s r{B Hnrr{ Jrar{trbr He6orblroro yqacrfia c r,r3BecrEoft BeJII{qu-
nofi cuentparsnofi rrJroruocrrr areprerusecHofi npxocru B s (fu) n atar,nouHoM
ocBerureJle nprrlreHerra otrTI,IqecHa.fi cxeMa, crpoflII{afl uao6panreru{e HIITr{
JraMtrLr CI4-10-300y B trJrocxocrr{ BbrxoAuofi gua{parltr 6 c yBeJrltqeur{eM'
paBHbrM eAr,rur{rle. 3ra cxelra cocror{r rra AByx trJrocrr{x Bepr(aJr-aJIIoMI,IHr{po-
Barrrrbrx rpauefi rrpraaMbr 7-u anrouur{r4poBanHoro c{epuuecnoro sepnana 8,
Korrcrpynrrrauo o6re4raueuHbrx B oAuE cbeMubrft 6[on. tr4eo6pax(elrl{e Hr{rrl
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.rraNr[br rrol\cllarpr{Baercfl B rlar{epr{reJrbrrLlfi NIr{I{pocnorr 9. flplluerr 4,nn o6ner-
qelru;r (toHycuponHlr !r rocrr{poBr(r{ B nJlocxocrlr 4IraSparur,r 6 ycraHaBJIr{Baerca

il{aToBafl rrJracTr{rrRil c r,rSrrepr,rre"rrr,nofi cerrtori. fIo onon'Ia}IIII{ IOCrI{pOBr{I{

nraroBafl ilJraort{trr{a clrl{rraerc.rl rr rorrHo rla ee Mecro yltpenJlgercx pa6ouan
glrarlparnra. Pa6oque 4na{paruu cAeJrar{br rra Bal{aJrelrnofi ctanr.r B coorBercr-
orulr^C rpe6oBaHurrlrrr, [peAtfBJrfer{brMrr n r{BroroBJIeHI{Io orlrl{qecnr{x rqenefi.

Ilpunelrnsre Ar{arrerpbl 4ua{paru 0,5; 1,0 u 1,5 u,n. I4x {axrlruecltlre paaMepbl

6i;rr.r naltepellrt IIa upn6ope CI4n-5 c roquocrbro 4o f 0,5 "ttn"w.

l

Puc. 3. Xaparr:epncrunlr ollrtr-
qecxoro 6nona A
I - Hpr.rBarrrIoJIEpr{3aIIu[; 2 -cneH-
TpaJrbrraE Irpo3paqHocrb; 3 - cneH-
TpalrbrraE npo3paqEocrb, r,IBMepeHHaE

B qacrnqHo rroJrgprrBoBaHHoM oBeTe
4000 5000 6 000

B upoqecce axcrrJryarar{r{r4 araJroHHoro ocBerrrreJrfl rra-Ba BuaqurerbHofi
arorqHocrr{ eo.nr,Spalroeblx JraMr Cyl-l0-300y IIpol'IcxoArrr aauetnrrfi pasorpeB
otrTurrecnoro 6.nona. Iloarouy Bce orrrlrqecnrre AeraJrrr 6r,r.nra c4e,naHbr rra KBap-
I{fl, a aJIIonIUHIIpoBaHIIbIe rIOBepxuOCTI4 IIOHpLITLI SaII{I'ITIIbIM CnOem SiO.
Pac.rer rronaabrBaer, rrro B aroM clyqae Aalr{e [pI{ TeMrreparype 6nonos
+ 80" C uaparraerpbr otrTurrecnoft cucreMr,I r4BMe[I.Erorc.E He 6oree rreM Ira 0,0L%.

flra pacuera cl]er(rpanrnofi rlJrorHocrl{ aHeprerllqecxoft apxoctu ,8, (},)
rra BbrxoAe aTaJronHoro ocBeTrrTeJlfl rpe6yetcx BIraTb Belrr,rquHy Bo (I) I{ctroJlr,-
ByeMoro yqacrr(a Hr{rr{ JraMrrrr Ctr{-l0-300V lr cueHrpaJrbrryrc [poapaqHocrb
orrr4qecnoro 6,rona t (X,), rax xax

a' (I) : .8. (I) t (t). (7)

Itponne toro, neo6xo4ranro oqeHlrrb crerrer{b rroJrsplr3aIIuu uBryqeHrrfl Ha
BbrxoAe araJrorrHoro ocBerr{'reJrfl. Am r4BMepe}rrr.rr BeJrusr4Hbl floJrflpr{Bal{rrn 6r,rn
rrpr,rMer{eE crreqllaJrr,}rbrfi auanuaatop, r{Meroqufi Hnapqenyro [pI'I3My Poruoua,
Bar(peuJreHuyro B rroBoporrroM ycrpoficrae, n {oroyuuo}r{r4reJrr,. flpu arom
MOHOxpOMarIlSar{I{.a I4Sryqerufl OCyqeCrBJr.f,Jracb r,IHTep{epenqnouuLlMlr CBe-

ro{u.nr,rpamu, ycralroBJreHHbrMI{ HetrocpeAcrBeHlro sa BblxoAHofi 4lla{parruoft
6 ara,nonsoro ocBerrrreil.s. Bcero 6rrlro racuo.rbaoBarro tt uutep{epelrqr{oHHbrx
cnero$n,nr,rpoB c fmu*:3450, 3700, 3920, 4250, 4700,5240,5760, 6260,
6810, /160 u7480 A ra uonyrurapr.rnofi Al, : 100 -- 120 A. tr4auepeuua.s Hpr{Bafl
rroJrrrpr{Baqr{r4 trpr{BeAer{a Ha plrc. 3 (xpunax 7). }tan Br{AI1o ua rpa{nxa, r{arly-
qelIIIe STaJIOHHOIO OCBeTI4TeJI.fl BeCf,Ma CI{JI},HO IIOJIfl pI4SOBaHO B trJIOCKOCTI{

orpa)r{eurrfl, go 4\o/o n npacnoft qacru crre6Tpa, 'r1o ueo6xoA[Mo yrrurlrBarb
npr4 3r{epreTr4qecHr{x pacrreTax.

,I[.nn y4o6crBa rraMepenr{fl ctrenrparr,uofi npoBpaqnocrr4 o[ruqecrtnx 6,lroxoa
6uno lraroroBJrerro ABa r4AeuTrrrrHr,rx aHBeMrrrrflpa rar(rrx 6nonos. B 4a;rr,ueft-
ruerrr 6y4elr HaBbrBarb rax 6noH A n 6loH B. B pa6oueM rloJrolltellulr atarounorft
ocBerr{TeJrr,ycTaIraBJIrrBaerc.fl Ha ctrel{r4aJrr,IIoM croJrr{fte, rrpeAycMaTpIrBalou{eM
BoaMolnuocrr BaKpenJIeHI{fi Ba nrrxo4uoft 4ua{parrvroft octserr{reJl.E pefttepa
c o6reHrusont-axpouato*r L0 r{ Broporo otrrrrrrecxoro 6nona (cna. prac. 2).

Irlaltepeuran ctrenrpaJrbrrofi upoapauHocrlr ofrrraqecr(rdx 6noHos (cu. pllc. J,
Kpr{Ba.E 2) upono4lrrrt4cb c yr(aaaHHbrMr[ Bbrrrre uutepSepeuql4oHlrr,rMl{ cBero-

{u.nr,rparrall. Ats AefioJrgpr{Barlrrrr cBera rra Br,rxoAe ocBerrrreJrfl B trJrocHocrrl
g,raa{parmr 6 uouerqalacb MaroBa.fl creHJI.flHIlarI trJlacrr{Hna. Bc.s ouruqecxas
cxeMa rccrl/tpoBaJracb raHIaM o6pa3oM, 'rTo6m uao6pameuile rilr'Tvr JraMtrbr Ira
lratoeoft trJracrrrrrne trepegocl{Jlocr, o6oe11ruso\r 1.0 s trJrconocrb .F c o,quonpar-
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+0
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20
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HbIl[ yBeJIlIqeHI'IeNI, a SaTe]I Tar{}rie c oAHoRpaTIIbII,t yBeJrI.lrIeHI,reI{ cTpot,I.rIocb
B rrJrocHocrtr Br,rxoAHofi Ar,ra+parMbr 6;nona B. Tor4a r.rsrrepeHr.re cnenrfiarr,rroii
trpo3parrHocrn 6noHa B cao4r,Irca It onpeAeJleHr.rro orrrolreHr4fl oBeroBbrx rroro-
HoB Ba 6nonorr 13 lr uepe4 ur,rnr (r rrJrocnocrfl F) gln Ha;ri4ofi AJrr,rHLr Bo.rrr{br.
3rr,r r,ranrepeHrrfl rrpoBoAr{Jrrrcb r{Horonparrro c oro6panrrrnlr {o:rorruornrrru,.riin rforoyltuo]IillreJlfl]Ir{, }l\Iercql{r{r{ Aoc'r'aroqHo paBHotrell}ryro r{yBcrBr.rreJrr,-
uoc't'r, rloroliaroAa. IlorperrtHocrb oAHoro l,rst{eper.rr{fl cnerirpaJrr,Hoi| oporpor-
HOCI'll CO0?aB.rifl.rra -l 7-11 ,50,/o s SaBr{crrNrocrr.r o.r o6lac,fl,t cnetrrpa. C,treabna-
Te"rIbl{o, []lI'I IrflTI'I-III€CTI'I I'ISMepeHllflx cpeA]Ifl.fI HBaApa'Iuqlra.E IlorpQIIIHocTr)
Ire rpcBr,rmaer -f 0,5u/0. ,{,;ra nory.leHr,r.rr nplrBorz cnexrpa.lr,r.rofi [tr)o3parr-
rrocrrr 6;roHa A r,rarleperil,ra rroBrop.frrol', nolleHgs 6.rolirr ireoratrr,t.

att/q,7"
l0

405 0,/ r/L

Pli.c. 1r. Itpranax HepaBrroMelllro crr.r
ocBerqeHrrocTrr aflpaHa B SaBlrCr{-
MOC',TL OT COOtnOUrelrrtR r/l

cne4yer omrerr{rb, arro r{oHrpoJrr) rroc'ro.flHcrBa crrenTparruofi npoapaq-
HocTrl orlrurrecHux 6loroB rlro]Kr{o trpoBoAnrr, tro ynpoqeFiHorl cxeMe, craBfl
r4rx HerocpeAcrBeHllo Apyr 3a ApyroM 6ea o6r,exruna 10 rr AeuoJr.spusyroqeft
N.larosofi rIJracrI4EKI{. Ho uplr oroM r4B-Ba BHarrrlTeJrbHoft rrofl,flpusaqr{r{ cBera
B Orrrrlqecxux 6.noxax fio;ryuarctrIuec.E Bnarreuufl ux cler{TpaJrbuoft upoa-
paqHocrr,r oKaBbrBarorcf cr,rJrbr{o BaBbrlrreHrrbruu (clr. prrc. 3, Hplmar 3).

.(na nr,tuncJreul{rr noJlHori orur.r6Hlr rrpr{ o[peAeJrer{r{r.r clenTpaJrr,Hofi u.nor-
Hocrr{ aHeprerr{qecxoft npxocu{ araJrouuoro ocBerr4TeJlfl paccr{orpuru {opuy-
Jry (7). I(porre rorperxHocrr4 Berr{suu Bo (I) u t (1,), neo6xo4unro yqecr},,
qTo yRerl,lqeHl{e otrTl4qecHoro 6.iroxa N{o}I{er 6r,rTb ue rorrHo paBrrbrM eArrHrrr{e
rr AoJr,{i}ro otrpeAeJr,rrrbc.fl ar{ctreprrMeHraJrbHo. ,(nx aroro c noMorqbro r.rBrre-
prrreJrElloro IIIIHpocHorra 9 cnacaJia rrB]{eprrJlacb rrrr{pr4rra nolt{pauonofi nuTlr
pa6oueft rlanlrbt CI4-10-iJ00y, a Barer,I urrpr4r{a raso6paarenuq erofr. Hr{rr.r B
trJlocKocrr{ nr,rxoguoft 4uadlparnrrr 6. flo,rryqgsrroe rar(r{}r croco6ou r4cTr4}rHoe
yBerrr,rseHue oflrllcecKoro 6.noxa BBoArrrrocb n {opMyny (7). VurzruBafl, qro
cpeAHflfl KBaAparurrrra.E rrorperxuocrb BHaqeHwn Bo (1,) paaua l,b-l% p;ltx
o6nactu cllenrpa 3500-7500 A, [7], a ourra6Ha orrpeAerreur n r (]") cocraB-
[.Eer -F 0,596, fioryrraeM, qro cpeAHfl.rr r{BaAparr4r.rnafl ox]u61a'BeJrlrqr4gbr
B, (?") paBHa -+- (1,6-1,1)% .

Becr,lra Baa{Ho ocyqecrBr,rrb paBrroMepHoe ocBerqeHr{e Bnpaua al,aJroHHbrr,r
ocBerureJlel\r. Oueua4uo, rrro fipu I4cloJIr,aoBaHI4I{ TorrerrHoro r{crorIHI,IHa cBera
4ln o6ecneqelll4.tr paBHoMepHocrrr ocBerrlerrr{fl ar{pana c nro6oft aa4auuori
TOqHOCTT,I0 UeO6XO4ZMO l{Merb AocTaroqHo MaJroe orHolrreHr4e rre?fiAy paAr{ycoD[
aRparra r r{ efo paccroflHr4eu I or rrsorpotrEo r43flyqaroqefo r4crosHr4xa. Ha
plac. 4 rpr{BeAerra pacqeruafl Hpr{Ba.s suasegrafi LEtl Et ('r. e. oruoruenrae
pasHocrr{ ocBerqeHrrocrefi ua Hparo rr B r{errrpe sKparra n ocBeqeHHocrr{ B rleurpe)
B saBl{crrl\Iocrr{ or rll. lrttn trpoBepnr.r paBrroMepHocrrlt ocBeqeulrocrrr trp}I
upI'rMeHeIIu[ ouTr,IqecHoft cracrenfi,r] aratounoto ocBerr{TeJr g. 6ttln upoBeAeHbr
cllel{rraJrr,}rble {otoruetpnuecftI{e rdsMepeHI{.s. l4x petsyJIr,Ta.r.br, HarreoeHlrr,re
Ha plrc, 4 Hpectr,rnaur,r, ronaar,rBaror, rrro trprl peaJrr)Irbrx auaqe1111.ax r ra I
paBrroMeprrocrr, ocBerrleHr{ocrrr SKpaHa }roiner cqurarf,c.E 6eaynpeunofi.
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flu$Syano paccer,rBarcEufi anpau

,(u{{yeuo paccer{Baroqrafi anpan, ocBerr{aeMErfi sranonnuM ocBerrrreJrer{t
r.raroroB.Treg r{B MorotlgorocreHJIa MC-20 1. 3ro cr:ex,no [peBocxoAr4r tro Her(o-
ropbnrf otrTr4rqecKrrM csoficrsaM ]rsBecrHoe MororrHoe creKJro Mc-14 rr flBrrfrerctr
pesyJrbraroM coBlrecrHofi paepa6orxu locy4apcTBerrHoro Our:ra.recxoro r{rrcrrr-
Tyra r4M. C. W. Basr,rrona u JleulrurpaAcr(oro BaBoAa otrruqecnoro crer(Jra.
Ocnosuas oco6eHHocrb xapaxrepr{crr{r( gu{{yano paccer.rBaroq,rlx ar(panoB
r{B crexJra MC-20 cocror{T B ToM, arro arr{ anparrbr IdMeror I4rrAraKarpr4cy pacce.a-
Hr{ff, oqeHr, 6,nraaHo coorBercrByroqyrc BaKoHy Jlau6epra. Tan, ua puc. 5
r.ns X, : 5000 A upr,rnegeubr npr4rBbre xoa{{uquerrroB pacce.snuoft Epnocrr.r

1 f{nx xanz6poBor arrlaparypbr B ytmpa([uo.retonoft o6raorr4 crrer(Tpa AoJIrnEEr rIpIlMeEflTb-
or(paEEI Apyr[x TI{rIOB.
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Puc. 5. tr4ugnnatpucn pacceturrfi
[Jrfl gl{d]{yauo-paccerrBaronlero
aflparra I{B crefirla MC-20 (2) u
9KpaIIa, trOI{pbrTOrO CBe}r{eoCa}It-
AeHH6rM croerrn MgO. (-Z), uarueperr-
Hbre rrprr I:5000 A

or yrJla (r. e. r.ru4raxarpr4cbr paccenuraa) afipaHa rra crenJra MC-20 (Hplrnaa 2)
r4 ((eraJrorrrroro paccer,rBareJr.E)) r{3 cBe}r{eoca?r{AeHHoro clon N{gO (rpunax 7).
Itax nr.r4uo lra rpa{uxa, anparr rrg crenJra lvIC-2O uo cBorrM orrrrlsecnuM xapa(-
TepI4cTI4KaI\r upr.r6lr,rntaerc.a K rrAeaJrbr{oMy narvr6eproncKoMy paccerrBaTeJlro.
Og,uano, HorAa peqb r.rAer o rosnocru s l-2%, conepureHHo HeAotrycrr{r\{o
npr{Hr{Mar6 xoa${uquenr ctreHrpaJrr,noft apxocrrlr sHpaHa paBHblM eArrHrrqe
Aa,'rre AJrfl ne6otuulrx yrJroB rp. Heo6xo4r{Mbr rosnbre rraMepeHr{g.

Bnox-cxeua ycraHoBr(!I, trpIlMeHer{Hofi uanara AJrfl r{ccJreAoBaHr{.tr paccer{Baro-
ulux cnoficrB aHpaHoB, uao6pameua Ha {ur. 6. I4cro.ruuroM cBera cJryx{r.rr
reuroquafl nonrSpauona.s JraMtra CI4-10-300y (7), nnraeua.fl, HaH o6r,ruuo,
o'r' cra6nnugr{poBaHHoro Br,rnpflMrrrens MTttC-3sM. Tor nauur,r r(oHrpoJrr{-
pyercfl aMnepMerpoM fiJracca 0,1. Hu.rt JraMnbr noHAeucopou 2 upoexrupy-
erctr c oAIroKparHbIM yBeruqeHr{eru B flJroc(ocrb BxoAHofi rr{eJrr4 MorroxpoMa-
'ropa 3MP-3. Paauep nxo4uofi t4errm 2 "uu. B rrJrocxocrrr BbrxoArroft rqeJrr{
Morroxpouaropa 3 rroMeu{eua 4r,ra{parrrla 4 4naue:rpow2 uu, r,r AetroJr.flplrsyrcqafi
IrJl acrrrr{K a. O 6tenrun 5 <<T attp-l !>> coB Mecrrro c Bep HaJrbrro-nuua on ofi cucreuoft
uepr4cr(otra 6 crpour B trJroc(ocrrd rrccJreAyenoro o6paaqa anpaHa 7 uao6pame-
rrue ,qna{rparmt; 4. I4ccnegyemr,rfi anpau 7 npe4cran.r.ser co6oft He6olbrrryrc
n.rracrr{rrHy rra rroJroarEoro creHJra MC-20 c qr.rc.rotoft noBepxHocTn V6 (nax
r{ aHparr, llc[oJrb3yeMrrft n pa6ore). 3ra rrJracrr,runa ycraHaBJrr{Baerc-fl Tar(, rrro
IJ trJIOCHoCTu ee pa6ouefi uOnepxnogTl4 Jrelr{I4T olTur{ecgafl ocr, o6tenlupa 5,
a otrTuqecHafl ocl nr,rxo4noft Jrr{H3br nepr4cnola coBuaAaeT c HopMaJrbro K

loBepxuocrl,I u.llacrrrlrIJ. Iloarolly fiprr [oBopore a1par{a 7 sMecre c 11epr{c1o-
troM 6 Boxpyr outraqecnofi ocr.r o6r,ext[sa 5 ua .rrc6ofi rpe6yeurrft yroJr coor-
BercrByroqeft roctnposrtofi o6ecuearuBaerc.E crporoe trocro.rrrrcrBo paBMepa
r{ troJroHteHraa raso6pameHrdfl r{a pa6o.refi rroBepxHocrrd r,rccJreAyeuoro o6pasqa
axpaHa 4.ux l, : const. O'rcser yrra nonopora trporraBoArlrc.E no nuu6y c ros-
Hoc1'blo Ao 0,5o.

IlotoH, orpainelrrlbrft or ocneulennofi uepr4cr(ofiol\{ troBepxgocrr{ anpar{a'
c troxrotrIbro o6r,enrusa B <K)ulrrep-9r> npoexuapyerc.E Ha JrrrHBy 9, ctponulyro
ua $otoxato4e (D3V-79 raao6parrrerllre o6texrusa B. Oorotor r{3Mep.flerc.E
EelocpeAcrBeHHo raJllrBaHoMerprrqecKrrlr yctpofiCrnOu v@-206 c TorrHocrbK)
He Hrrme 0,596.
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Puc. 6' Erox-cxerla ycralroBfiLr Anrtr LtccJte1onaruaa gr,r$tfyarro pacccrrrrarorqero D1pana
J -.._ reHroqHaE oonr6pauonar raMna cr{-10-3}ay., 2 - KOHAeHCOp; 3 - aep}iarbrrbrfi uouoxpolrarop3MP-3;4 

- DbrxoEHaEgraagparlra;5 
- o6,r,eHTr.rB(Taup_llD; 6 _Ilepucfiou; /_ ra"rrrgya*urt o6paaerl

r'r8 crer{Jra MC-20; 8 - o6GeHrlrs (Ioflfirep-gD; 9 - noJreBaE fiar.aai 10 - Soroylruolfinrerb @ajy-?g

Mouoxpor,rarr{qecHr,rftpacce.sHHbrfi rroron c aHpaHa F (1,, ,p), r.rAytr{rrfi B re_
JIeCHOI{ yrJre (0, rroA norop},rM Br{AeH O6teH'rrze B raa qeurpa ocBerrleHr{ol'o,
TIflT{IA }TA 3HPAI{E, IIOA YIJIOI,I q K HOP}IAJII4 OIIPEAEJIflETCX $OPUYrrOfi

P (I, q) : f O (1 , q) E (1.) ,S cos rpor,

tge E (fu) - cnenrpaJIbHafl trJlorHocrb aHeprerr4qecxoft ocrerqeHlrocrrr o11paga,
coSAaBaer{afl trepr{cr(otrou, s - rrJroqaAb ocnerqeuuoft qacru aKpar{a, Q -yroJr r\{e}r{Ay HopMaJrbro H aKpaHy r,r orrrr{qecHorz ocr,ro o6reRrrasa g u @3v_7g
(10)) P (t, q)- ctre*rparrbHuft xoa{{r.rr{rreHr pacceauuofi .rrp*ocrr{ a^paHa.

ouucanua.s ycrauoBHa rroBBoJr.fler r,rBl\,rep.n?r, yrJroBbre pactrpeAeJreHr{.rr or-
rro^cr{TeJrbrrbrx Hoa{duqr{eHroB cneHrpaJrbHofi apxocrz 4,rra y"rro, or 10 go
B0'. 3a eArrHr{r{y 6rrn nrr6paH orHocr{rerr,urrfi xoa{suquenr cuexr.pannuoft
.spHocrr4 trpr{ q : 10'. TaH xax cr4rrraJr {oroyuuoxriren.s [polopqrrorraJreH
Beruqu}Ie rraAaloqero rra Hero cBeroBoro troroHa, To corJracEo (B) uoxr.uo
IIalI{caTb

n* 
- 

1(I, q) _
ntoo .E(I, 10) -

(B)

( t0)

jr si, q r1,p,
" 10"

tl\e ne n 71,1s' - orcrrerbr raJlbBal{oMerpa, coorBercrByronl[e yrJIaM cp r 10o.
Orcro4a

Couracno (9)

p (I) : f "o. 
10' p (1,, 10)

[] (I, q) : p (I, tO"; h"o10"

I (t, ,p) cos cp dor.

#- #da : 2cos tOo p (t, 10)z10o cos g

(e)

Tanrau o6paaorr, AJrfi lraxox{Aerrus a6corrorgr,lx ctrenrpaJrlurrx xoa{{u-
r{r4eHroB pacceauuofi .Epr(ocrr4 aHpaHa [j (x, g) 4na lro6oro yrJra ueo6xofrarrro
HeBaBr{CtrMbrilr rreroAoM otrpeAerrr4rb eror xoas{r{r{r{eHr AJrfl yr.rra 10. p (I, 10).
Sna.reHr.rs B (1,, 10) 6rrrra paccur{raH}rr no lrsuepenuoii ne.lusuue troJrHoro
crexrpaJrr,Horo orpa)fieurra enpaHa p (1,). ItaH rasecrno Ig],

o(f) : +J

ni2

s
0J

BB



orHyAa

0,6

Puc. 7. Hpunax

g (1,, 10") :

J000 501t0

IIOJIIIOTO CIIeHTpaJILHOIO

ri /r)

2 cos {oo ( "* sin q dg
) n:-o.
0

p (r)
(1{ )

TIanepeuua Hoa${uqr.reuron roJr}roro ctreKrpaJrbHoro orpa}r{eHr,rfl p(t)
sxpana r{B cremJra 1\,IC-20 6r,rrur uponeAeHbr r locy4apcrBeHuorf olrr4qecxoM
r{Hcrrrryre 

-"r. 
C. trI. Basr.urosa a na6oparopr{r4 npoSeccopn NL M. fypenuua

7000 J000 h,

/1(h l'lf

0,8

orpa?r{oruirr nroilorruuro creKJra il,IC*2 0

na upu6ope @M-85 [10] c norperruocrrro -17,5% B ctrexrpaJrbHot\,r Ar{atrasoHe
or 3000 4o 10 000 A (puc. 7).

Ftax c.ne4yer lra {opuy;ru (11), Ail.s pacqera ana.renuft Hoa{{rqreHroB
P (1,, 10') c lo[rorqsro qucreHnoro trrrrerpupoBaur.r.s ueo6xoArrMo Buarb xoA
BaBrrclrMocru n*l nro" B Alranasoue g or 0 4o 90o. ItaH yxe 6rrno orueueuo,
ara BaBr{cuMocTb ancueprdMerrraJrbHo otrpeAeJrffJracb AJrfl AJrraH BoJrH 3500-
7500 A B IrpeAerlax yuroB or 10 go B0o, a BareM rpa{ruecxu r4ureptroJlrrpoBa-
Jlacb Ao yrra 90o (ne.nr,r.rrana nelnro" rrpu yrJre 90o panna HyJrro, ran Kan
B (fu, 90') : 0). Snaqenua n*lnroo [Jrr ]rJroB or 0 4o 10o 6rrnra Bbrsr4creubl tro
anorparroJlflqnounofi {opny,re B BrlAe MrroroqJreua nropoft creueur{, xoa${u-
I{I4eHTbr noroporo HavryqmuM o6paaou yAoBJrerBop.flJrr{ rraMepeHHr,rlr BHaqe-
utrnw n*lnroo AJrfl rp : 10, 20 u 20".

Pacc.rr4rauurre raKrrM o6paaou BeJrr.rqrrrrbr a6co.rrornr,rx cneHTpaJIr,Hbrx
xoa{$lrquerrroB paccesuuofi .flpnocrr{ axparra r,ra crenJra MC-20 nprrBeAeHbr
n ta6nzqe, a Ha pr{c. 5 uoxaeaua BaBr{cr4Mocrb arr{x xoa{{uquer.rroB or yrJra
q npr4 l, : 5000 A. IIpu EroM corJracHo pacqery cpeAufl.rr KBaAparllrllrafl rlo-
rpel]IlIocrb BerusuHbr 0 (t, q) cocraBJrflJra *2o/o. 3na.reHr.rg B; rpl{Bofle]rbr
B eAr4Hr{r{ax epe. lcen. cnz. A. cmep.

Heo6xo4uuo oco6o paccMorperb Borrpoc o BJrr{rrrr{rr 4u{{yauo paccer{Balo-
ulero oxpaHa Ha BeJrr{qr{rry rroJr.sprraar{rrr{ paccenrrHoro rrM cBera. Ouearagrro,

. MOJrOarHr,Ift aXpau lroE(Iro paccMarpr4Barr, HaR AetroJrapr4SaTop, rrro r{ rro4TBep-

AlrJrocb aKctrepr4rfeHTa[rr{. flpu ocBerqeHr{[ gHpaHa ecrecrBeIrHr,rM cBeroM
crerrerrr rroJrflpr{Baru{}r pacceflH}roro cBera upeue6perxr{Mo MaJIa, uenuue t%.
B cJryqae ocBeqeHr{fl aHpaHa .nuueftuo-uoJr.rrpr{BoBa}rHbu\{ cBeroM cretreub
rroJrflpr4aaqr.r[ pacceflr{Horo rryqra cocraBJr.ser 9-10%. B uauefi ycralroBl{e
sK p alr ocBeqaerc.E aTa JroHHbrM ocB err{TeJreM co cTeneHbro troJl.spl4 3al{vvfiiS Jry'
qeHr{.fl go 40%. Orcroga cJreAyer, qro B sroM c.tryqae crelleHb uoJlflpl4Saqlrr{
cBera, pacce.sur{oro anpar{oM, He 6oree 4Yo. Beilvr'rrrna troJlspr{Bal{Irrr, BHocrr-
uaa cauofi cuexrpo{orolrerpr{rlecxofi anuaparypofi, Mo}r{er AoxoAl{rb go 50%.
floarouy Aa,fie B aroM cJryrrae trprr orcyrcrBr4rr yqera uoJr.Eprrsal{uonnux e{-
{exron ornra6xa xann6ponnu ue 6y4er. trpeBbrrrrart -+-7%.

[u{{yano pacceprBaroq,uft aHpan 6r,rn rnaroroBJrelr B Br{Ae nJracrrrlrbr paB-
MepoM 350 X 350 uuz, yxpetrJrerrHoft na cuequalrrrHoM rocrr4poBoquoM croirlr-
xe. C:ronun cua6mer npyrrlr,rM ypoBEeM, o6ecuesunarcqr{M crporo Beprr{fiaJrr,-
rroe Bbrcra BJreHr{e aHp aua. I{p olre roro, npeAycMo'rpe}Ia B oaN{ox{Hocrt' troBop ora

, Snpalra Ha yroJr -145" c orcserolvl yrJra Ao -F0",5. ,[,.nn rouuoft ycrauoBr(rl

89



).:3500 A

L epo)

0

10

20

30
/+0

50

60
70
8fl

81, ope.
'cefi L,
.cn4,.
.[-r.
.cntep L

0 ,88
0,87
0 ,86
0 ,85
0,84
0 ,82
0,77
0 ,69
0,51

0,33
0 ,33
0,32
0,32
0 ,31
0 ,:J1
0,29
0 ,26
0,19

1,00
0,99
0,98
0,97
0,96
0 ,93
0,88
0,78
0 ,58

1,05
1,04
{ ,03
1,02
1 ,01
0,98
0,92
0,82
0 ,61

5,44
5 ,39
5 ,33
5 ,29
5,22
5,08
4,77
4,25
3,16

1 ,05
1,05
1',04
1,03
1,01
0,98
0 ,93
0,83
0 ,61

1l | 1{6

1,70
1,68
!',67
t ,65
1 ,63
t ,58
{,50
1,33
0 ,99

BI. tc6 B, 10{L'

L,26
7,26
7,25
1, r24
1.,21

t ,18
L,12
1,00
0,7:)

0,27.1.02 7,24..102 3 ,69 . 102 8,55.t02

aftparra EopMaJrr,Ho uo orHorrreHr4rc H ocrr aTaJroHHbrfi ocBeTrareJrb - ueETp
ar(paHa rrpr{Mer{.Eerc.E rocrr,rpoBoqHoe Sepr(aJro c {orycurur paccro.flrrrre}r
I - Or1l (cnr. puc. 1). Ecnlr BepnaJro rrprrxJraAbrBaerc.tr rbrJrbEoft cropogoft
H rlerrrpy gKpaHa, ro r,r3o6pa?I{eHrre Ar,ra6parMbr SraJroHHoro ocBertrlreJr.E,,
uocTpoelrHoe aTrrM Bepr(aJroM, AoJr)r{Ho coBMecTr.rTbc.fr c car.rofi Ar,ra$parMoft.
flplr orun6ne coBMeqeult.E, He rrpeBbrllrarcqefr. 7 an, [orperxuocrb BbrcraBJre-
Hrr.s EopMaJIr{ He 6o,nee yrnoBoft MUHyTr,r.

Heo6xo4uruo rar()Ke orMerrlrb, qro BaMeqareJrbglrr\{ cBoftcrBoM 4u{{yauo
pacce[Baroqero aHparra r{B cTer(Jra MC-20 flBilflerctr cra6r4ilbuocrb ero ourr4-
SECKI,IX XAPAI(TEPIICTIIH. TAK, IIPI{ IICCJIEAOBAHI]T AHPAHA B TEqEHI{E TOAA I\,Ib]
He o6HapyffirrJlrr BaMeruoro I{BMer{eHrr.E ero c[er(TpaJrbrrbrx Hoe{{r4r{r{eHToB
pacceflr{Hofi .flpnocTr{, HecMorp.fr Ha ro, rrro SHpaH HaxoAr{JIc.E rroA orxpbrrbrr[
Ee6oM. Bcr no4roroBxa K pa6ouurrt l4arrepeHr{flrr cBoAr{rcfl fi qr,rcrne ero BJra1H-
rrr,rM BaTHbrM TaMtrOHOM, a saTeM 6eruqrefi Hr4crorrnofi.

Brrro4rr
Brrxog.ur,rnr uapaMerpoM ..paspa6oranuoft fiarr46poBoqgofi autraparypbr

aralosurrfi ocBerrrreJrr - 4u{{yauo paccer.rBarorqnft aHpau flB:,,f,.ercfl. crreHr-
paJrEHafi trJrorrrocrb arreprerr{qecxori apxocru Br (},", g) axpaua troA yrJror}rg r( HopMann. Cornacuo (3) u (2)

B, (I, q) : f O (I, rp) ro1B1(t ).

9^T0qtqq r_prrB-eAeHbr s'aqeHrrrfl BeJu{sr,rH B t (}u, Q) Ars AJrrrH BorrH l, : 3500,
4000, 4500, 5000,1 5500, 6000, 6500, 2000, TSOO A, y"rou or 0 4o g0', ;;;ilqeHHbIe Irpu rrctroJrbSoBaHI4I{ pa6oueft 4na{paruu araJroHrroro ocBeTr4TeJr.s

4ygrye^rp9y_ _7,5 uu,^ pae,ccro.Er{r{rr l :2000- uu w rerrneparype JraMtrbr
cl4-10-300y 7:2600.K.

O6qar orun6na trplr oupeAeJrelrr4rr Beflusr.rur,r cuexrpaJrbgofi uno:ruocrr.r
aEeprer[qecxofi rpHocrr{ aHpaHa Mo}fler 6rrrr, oqeneHa ro {oprrryue (12),
ecrll cqr,ITarl, qro sce oIIII{6xu cnyuafiubre I,r troAqr{Hrrrorc.fl rayccoBcnor{y
pacfipeAeJreulrro. JIerHo BrrAerb, qro rlorperunocrr,ro R otrpeAeJrerrrrl{ TeJrec6oro,
yrJla o1 Molr{Ho upene6peun. Pasnrep pa6ovefi 4ua{parrurr araJrorrgoro ocBerrr-
reJrfl ilaMepfl.ercfl. c onra6Hoft t0,5 unu r{Jrr4 He xyxe -t--0,05%. paccro.snue
I ot qeurpa Dnparra Ao araJrolrHoro ocBerr{TeJrfl r{BMep.Eerc.fl c rroMotr{bro cue-
ru{aJrbr{oro upncuoco6.nertkrfr. c roqHocrr,ro go a},i atn, uilu t0,Qz5o/6.
90

(r2)

4000 45()0 5000

0 B 1106 B p p



t ,05
1,04
I ,03
1,02
{,ot
0 ,98
0,92
0 ,82
0 ,61

2,39

' ro+
t 20

2,',Jo
, .)1)

2,10
[,87
I ,39

7,01+

I ,03
1,02
t,0t
0,99
0,97
0,9{
0,81
0, tjo

:-l ,76

3 ,69
3 ,65
3 ,58
:1 ,50
3,29
2,9:l
2,I7

1,olJ
I , 

();l

L,o2
1,01
0,99
0,97
0,91
0,81
0 ,60

4,96
4',96
4',gz
4,87
4,78
4,68
4,38
3,90
2,89

1,03
L,02
1,02
1 ,00
0,99
0,96
0,91
0 ,81
0 ,60

5 
'lno

5 
'l'0

5,4'o
5,30
5,25
5,08
4,82
4"29
3,18

1 ,03
[,02
t ,01
1 ,00
0 ,99
0,96
0,91
0 ,81
0,60

5,04
4,98
4,94
/t,89

4,84,
/r ,60
4,45
3,96
2,93

1 ,61]. {6r 2 ,57 . l()3 3,43.103 3,77 .703 3,{3.19a

'IaH xax ay-= g11 12, ro Aco_1/trl1 : 0,15 /p, 'rro rra nopq/Io6 r\reHrrrrre norpe11-
Hooteft Apyrr{x colruoirirrreJrefi n {opruyile (12). onousarerr,Hbri.i pacqer ornu6-
Irg^9 BeIy:Iur1 B 1(1,, rp) 4aer BHaqeHu.s 2,6-2,B% Nts cnertrpail;Irofi o6nac:r.u
3500-7500 A coorselcrBerruo.

I'aapa6oraHIIafl atrn_aparypa AJrfl a6coJrrourofi Harra6poBKr.r aJrer{rpoc11er{rpo-
tlroror,rerpr,ruecxr{x upu6opon cpaRHr,rreJrbHo npocra, yA;6Ha B 0r{cnJryararlrrr{ 14
Jr0tt{o Boctrpor[SBoAur\ra. Recr,rra qenecoo6pasuo ee ]rcrroJrbSoBa]rue ; pa6orax
IIo on.peAeJrerrl4lo a6coJrloruoro pactrpeAeJIer{rrr.E aueprur4 B cner{rpax nepBr.rq-
Hr,rx cuenrpodrororrerpuqecHIIX craHAaproB 3Be3A. fIO 4annuin|ra6nuqrr
crrerrrpaJrbHa.g trJlorrrocrb sHeprerrlrqecKoft .flpnocTrr ,87 sHparra giln }u : 5500 A
rryrrra q:30' paBHa 2,32,10-4epel cen,A.ia'.cmep.'trpipaarlrepeAuadlparMbr
$orouerpa, paBHonr 1,5 ,u,a, u Soxycnou paccro.sHr{r{ ,ere"norriT': ZbbO *n
/lJlfl clleKTpalr,uoft rrJrorllocrlr aueprerr4qecxofi ocneulenlrocrr.l er.o BxoArroro
apa.Ixa no {opnry.ne (4) uouyur,rrrn BeJrr{qr,rHy -10-i0 epel cen.crrf . A.. cor;racuo
AaHi{r,rM [2], Tanafi BeJrr.r.rLlua anepreu.ruecHofi oinerrlerrrrora.n Bxonrroro
spaqxa TeJrecnorla cooTBeTcTByeT sBeSAaM C tnv = 3rr,5, cpeAtr r{oropbtx
Becr,NIa qenecoo6paauo nr,r6r.rparr trepBr4qur,re crrertrpo$orollerplr.reor{lle orall-
IIap'rr,r.

B saHnro.renlre aBTopr,r trprrHocflT 6nar<-r4apnocrr, r,rH]r{erreparr Jr. IJ. f opaii-
nonofi lr r. A. Tepes aa 6oruuyro rorroqb n-paspa6orxe xoirc.py^qru opr6o-
poB r4 rrpoBeIIeHr,rur rrccJreAoBalrr4.fr aIItrapaTypbr.
Anperr, 1973 r.
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Tou LI, 1974 r.

IICCJIEIOBAHI{E SMmCCT4OHHbIX CTIEITTPOB
KPACHbIX I(APJIIIKOB

H. ?I. Illaxoscxaa

Ilpzro4arca peayJrrrarbr crrer(TpaJrbuoro rrccJreAoBauua 43 rapnrar(oB B oHpecruocrl{
Connqa, B crrerTpax Roropbrx orMeqeua ov.ficcrrtr nogopogar.rCa II. Haftgenrr sRBr{BaJIeETIrbre

rxl4pl{Ebr aMl,tccrrouublx ;lttruv.fr, Irx orrocl{TeJrr,Hbre rruTerlcuBnocrlt Ir rloror(u, r.rafiyqaeMBie

xpolroc{epamfiB rrurrrfix BoAopoAa. 0ru xapaxrepracrrrr(rr corrocraBJreubl c a6corrorsbrluu se-
JrrrqLIHaMr,r BBeBA rr ypoBueM I4x Bcrrbllfiequort axrrngocr:u. tr{a aroro cofiocraBJleul,Ifi cJleAyeri

1) aurccraonnrrrt 6a.nr,lreponcxraii 4expelreur ocraercfi Eerl3Meurrr,rrl [Jrff paarrrx BBeBA

B r.rrrrepBaJre a6conrotrnx Bertlqrlr Mv:8*,5 - 73m,5;
2) oruourenrae r.ruTerrcr.rBEocreii .nunr.rft Ca I I r nraur,lsM noAopoAa yBeJll,rqr{Baercfi c [epe-

xoAoM K a6corrorso 6onee apnrau BBeBAaM. Cpanueuue c coorBercrByloql{Mlr Aalrur,rMr.r o
xporraoc$epe Couuqa rroaBoJrfler rrpeArroJrox{r.rrb, qro y xponrocSep aneag 6omurefi cserfi-
uocru ru6o 6o,nee srrcoxa.s reMrreparypa, rra6o 6oree unexas cpeAEE.E rJrotroctr, .nu6o

rtBMerrxrorcr o6a napalrerpa;
3) cyrqectnyer rroJrox{r.rreJrr,rrax KoppeJrflr{[.rr Men(Ay onepruefi, r4aryqaeMoli craqr{orap-

nofi xpomoc{epoit area4rr, ra aueprr.refi, [BJryqnsMsri BBeaAort Bo BpeMfi Bctrbrrrreft;

4) .reu lrenrrue cBerr.rMocrr, BBe3Abr, reu 6o.rr,urraii BRJTaA B ee o6qee Ilgryqeuue Moryr
Buecrrl Bcrrbrrrrlrrr v crarlr{ouaprax xpoltoc([epa;

5) nepxrurfi [peAeJr florora, r,raryqaeMoro xpolroc(pepanr{ B or\rrccr,rorurrx 6alr,lrepon-
cr(I{x JII{Hr{flx, pacrer rro Mepe yMeubrxeHr{fi cBerlnrocrr,r BBeBA B r{ETepaa'r,e Mr: 7m-+tlm,5.

THE INVESTIGATION OF THE EMISSION LINE SPECTRA OF TIIE RED
DWARFS, by /{. 1. Shakhouskaya.- Resuits of spectrophotometric linvestigations of 43

solar neighborhood dwarf stars with emission lines of hydrogen and Ca II in their spectra
are given. The equivalent widths of emission lines, their relative intensities and the fluxes
for the chromospheres in the hydrogen lines were determined. These characteristics are
cbmpared with absolute luminosities oI the,stars ancl their flare activity level. From this
comparison one concludes:

1) The Balmer emission decrement does not vary for different stars into interval of
the magnitude My :8m.5 -+ 13m.5

2) The ratio of the Ca II emission line intensityto thehydrogenline intensity, is less

for the more luminous stars. The comparison stellar antl solar chromospheres data allorv
to suppose that the chromospheres of the more luminous stars have higher temperature orl
and the less mean density.

3) There is a positive correlation between the energy radiated by the quiet stellar
chromosphere and the energy that during flares radiated.

4) The contribution of the flares and quiet chromosphere in the total stellar radiation
higher for the less Iuminous stars.

5) The upper limit of the stellar chromosphere fluxes in hydrogen lines is the less for
the more luminous stars for the magnitude interval My:71n -+ 131n,5.

B cuenrpax onoJro 200/o asea( colHerrr{ofi oKpecrHocrr,rBr{rrrepBaJrecueHT-
paJrbrrr,rx HJracccoB G0 V - M8 V o6uapyXrrrBaroTc.fl aMr{ccrrorrHr,re rulg.Wl/l
BOAOpOAa r4 r{OHr.rsOBarrEOrO HaJrr,qr{fl. flpu aneHrpo+oroMerpr.rqecHoM rrarpy-
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Jrr,rpoBaHr.ru 6lecHa y Bnaqnreilrnofr qacru erux o6rextoa na6lro4aercr Bcrlbl-
IIIEqEAfl AI(TI{BHOCT} TUUA UV CEt.

Cnexrpatnurre ua6nro4eur{.fl troBBoJr.f,ror onpeAeJrI,ITr, Henoropble xapar(Te-
pr{crlrnr{ xporrloc{ep arr{x BBeBA a cuoxofinoM cocroflHr{r{ r{ couocraBl4Tb Ilx
c rrapaMerpoM, xapal(TepI{ByIoqI4rI ypoBeHb Bctrr,IileqHofi aHrrasuocru.

1. CuenrpaJrbrrhre ua6nro[euus

B reseuue 1968-1973 rr. n Hptrucxofi actpo{lrauuecHofi o6cepnatopnu
6ruro uolyueno 6oxee 100 cneHrporpaMM 43 xap.nuxoB cnexrpaJlbHtlx rl{troB
dK2e - dMBe, B crrel{rpe r(oropblx, corJracuo [1-3], orn{eqaJlacb sunccufl'
Bo4opoAa raru Ca II. tr4cuonrBoBarrc.E crrenrporpa6 CII-72 [4], yctauonreunrtft
r {oHyce Hecunta 2,6-,w retecroua BTIII. Ha6lro4enu.fl B ocHoBHoIt{ upoBoAlr-
Jrr,rcb Ha KaMepe strenrporpa6a F ll c Ar{crepcr{efi 155 Al u,tt,, Jrrlllrb B Her(oro-
pbrx cryrrafx r{cnoJrb3oBaJracb HaMepa crer(rporpa$a F12 c 4ucnepcuefi
78 A,luat,. flprameuRrucr, {or:oaruyJlbclal4 A-700, A-700O, Kodak OaF' ,(nx
3BE3A ,fiflPqE MV : I1* UOXTTO 6T'TNO IIOJIYqI4TI' CIIEKTP AJIfi I'II{TEPBAJIA AJIIIIH
sorH 1,1,3900-7000 A, nepexprrBar{ ero AByi\{r{ axcrloBr{I{r{.Erlrlr. Bo Bpel\{r
g.nrauuofi or(crroarrrlrrr{ Sororpa$upoBaJrc.rr noporxoBoJluosoft yqacroH crrexrpa
(113900-5000 A), Dprr aror{ AJTLIHHoBoJIHonT'rfi yuacrox crlenrpa noryqailcfl
o6rrquo [epeAep]r{aHIrbIl\'I. IIpu 6onee xopormofi axotroal{quu Sotorpa{upo-
BaJrc.EAirrrHHoBoJrHonr,rfiyuactoK crrer(rpa (tI5700-7000 A). ,n,na aeea4 cna6ee
mv : 11'" o6r,r.Igo 6r,rno noantolfiHo noilyql,ITb Jlrrrlrb AJrl4HHoBoJruonrrfi yua-
croR ctrer(Tpa, AJr.E HI{x r{crroJrbaoBarracb roJrbr(o eil{ucclloHHa fl lr'lr:r,rttt Ho. B ue-
noropbrx cryqaflx cnexTpaJrburre ua6lro4eul{.fl yAaBairocb npoBoAI{Tb oAllo-
BpeMerrHo c anenrpo{oroMerpuqecxr.rrr rrarpyJrrrpoBarrlrel{ 6necHa BBeBAI{ Ira
64-cu vegucr(oBor\I TeJlecnone n $orouerpr.rsecnoft crrcreMe' 6nuaHoft n .8.
B oc'ranr,ur,rx cflyara.Ex noHTpoJrb Ba r{BMeueHlreu 6necxa BBeBAsI ocyrqecrBJrflJr-
cfl Jrrrrrrh rryrei\{ Br{ByaJrr,Eoro ua6.nro4enraa aa lrao6pa?r{eHrlerr BBeBArI Ha Ir{eJIu
ctrerrirporpa{a.. llplr raxorlr Br{ByaJrr,HoM HoHTpoJIe BcrIbIIrIKa, BbIBBaBrrIa.s tra-
Mer{eHr4e 6necxa BBeBAII l\{eHee qeM Ha oAHy BeJrpIlIr{Hy, Lmv<-l-, ltotla
6rrtn ne Balrerrega.

,{.na oupe4eJreHrr.fl cnenrpaJlbHofi uyncrnureJrbHocrrr aurlaparypbl B Te ?r{e

Hoqr.r, RorAa 6r,rnra noJlyrreHr,I c[enTpLr I{ccJIeAyel\{blx BBeBA, $otorpa{upona-
rruobpr orrexrpbr o4uofir4B craHAaprHr,Ix BBeBA 109 Vir, 58 AqI, 4 Ori, o Leo,
AJI.E Koroplrx ecrl AaHHbIe o paorpeAeJreHl4l{ DHepIrI4 B clrel{rpe t5-7J. [n{-
{epeuqualrnaa aruoc{epHa.fl ar(crr{Hnqr4.a yrII4rbIBaJIacb c rroMorqslo cpeAHr{x
roa{$uqlreHroB crreHrpa;rruoft trpoBpacuocrl{, otrpeAeJreHIrI{x elextpo{oro-
Merprlqecxr,rnr cuoco6ou corpyAHr.rqefi IAI4III B. T. ,[,opourenHo.

2. ennnsarenTrrbre rxuprrrrhr aulrc0rrorrHbrx nunufi

YsacrHucneHTporpaMM,.coAeplrtarlrreor\{rrccr{oHHr,re ilttllrltl6r,rrurllanepeur,r
ua uurpo{oroMerpe M@-2 co tqeJlbro, coorBercrByroqeft 1,5 A ua crrexrporpaM-
lre. IIIupuna r.rHcrpyrrelrraJrr,rloro fiorrrypa Ha ypoBlre rroJroBr4I{bI rlHTeucraB-
HOCTr4, I4SrrepeHHag no JIL{HII.EI\I CIIeHTpa CpaBI{eHI{fl, B cpeAHeM cocraB.Il.geT
4,5 A,IIIlrprana Bcex DMr,rccr4olrHbrx .nuuraft Ha ypoBHe troJroBr{Hbr r.rHTeHcI{BIrocrII
B cuer(Tpax ctoxofigr,rx BBeBA He trpeBbrrxaJra Irrr4pr{Hbr rrucrpyrreuTaJrblroro
norlrypa.

trllcruusr,re HetrpepbrBHbre cneKTpL,r troBAHrrx BBeBA rrcxaxrer{br troJrocarrrd
trOIJIOqeHI{fl, trOATOMy I{SMepeHII.s oI{BI,IBaJIeHTHLIX UupI{H aMI{CCI4OHHbIX JII4-

urnfi upono4r.rJlr{cr, orHocrrreJlbno ypoBu.fi KBaBr,IHenpepLrBHoro ctremTpa B He-
uocpeAcrBennoft 6nraaocrr4 or Jrrrutnu, Ha scex clenrporpaMMax HBaar{I{enpe-
pr,rnur,rft crrexrp trpoBoAr{JIc.s e4ranoo6paauo.

B ra6,r. 1 npuao4arc.s peayJrr.Tarr,r r4aMepeuuft aHnr.rtsaJlerrrubrx Ixldprru
wi e]uvrcctloHlrr,rx ilw]..nfi. Boelrorxna.s orura6xa Berr4rrr4HT,r Wx o6stcEo ue
rrpeBocxoAr{r 250/0, BHaqeHr{.fl lryi,, [oIyIIeHI{EIe c Mel{blrrefi Toqr{ocTr,r0, s ra6-
Jrrlrrle oTMeqeHbr ABoero.rr,reu. caua.s cna6ag aMr{ccr4orlEatr Jr[]f'r4ttt noropyrc
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Molr(Ho o6uapyxrr.rrr, rra ctrer(rporpaMMax c Ar.rctrepctreft 155 A,lnu, trpr{ HoprraJrB-
soft uilorgocrrr, ur{eer Wx: 0,5 A. B rex cilyqaflx, KorAa rra ctrenrpo-
rpaMMax He yAaJrocb o6uapyrrnrt, aMr4ccr4ro, s ra6il. 1 ynaaan uuxrHraft trpeAeJr
wt, Atrs Jrt[Hyra, Koropyro MoErEo 6rrlo 6rr o6napyxurb Ha AaEHofi cnexrpo-
I]PAMIIE, DTA BEJII{qI{HA COOTBETCTBYET BOsMO}I{HOMY BEPXIIEMY IIPEAEJIY
EKBtrBaJreEruoft runpmnbr aMr.rccltoHnofi luuura B Aar{HoM cnel(rpe. B crol6qax
ra6r. 1 AaHbr: I - uonep BBeBAbr tro KaraJrory l2l; 2 - o6oariaseur4rr BBeaAbr
tro Apyrr.rM KaraJroraM; 3 - araayanbua.s Berr4qrarra BBeBAET - mvi 4 - a6-
coJrrorrra.fi BeiluquHa BBeBAbr Mvi 5 - cler(TpaJrr,ur,rfi nnacc - Sp (4anuue
cron6qon 3,4,5 Bg.srbr rra HaraJrora [2]); 6u 7 - Aara r4 BpeM.fl troryqeHrfl
crrer(rporpaMMbr; I - uonlepa npnuevannit, noroplre troMeqeHbr B noHue
ra6n. t. CuenrporpaMi\rbr, troJryqeuurre c nr{ctrepcrreft7B Al a,+t,, uMeror B nocJreA-
rrent crou6qe coorBercrByroqee [p[MeqaHr.re. <flarpynl pc) B trocJreAuelr cron6qe
oBua'qaer, qro ctrexTporpaMMbr roryseHr,r Bo BpeMfl arexrpodtorotrrerprayecroro
qqrpyJrrr? cBr.rAereJrbcrBoBaBrrrero o cnoHofiuoM cocro.sHr,rr{ 3tsetsAbr. .(nn aeeaA
GI 15 AB, Gl 719, Gl 815 AB, Gl 896 AB npeAeapr.rrerrbubre pesyrrr,rarbr
crreHrpaJrr,Hr,rx ua6nrogeuraft 6r,ruu ouy6rurxonar{hr paHee tB-11].

Ha rofi H{e atrtrapatype 6rr,nu troJlyqeur,r r{ cuer(rpbr r(pacuErx HapirtrrioB}
y Itoropbrx SMrtccmfl B ctreHTpax Hr{I(orAa paHee He orMeqaJracb, no Srrra
o6uapyrneua BcubrrtreqHa.E ar(rrrBgocm GI 447 U2), GI 424:SZ lll\4a u Gi
725 AB [13]. Ha Hartrux ctrenrporpaMMax Errrx BBeBA eMr{ccrr.a rax}Ke ue na6nro-
AaJracb.

Paanraqlr.s B aHBr4BaJreHTHbrx rlrr4prruax Dr,ruccrror,rrrErx nuur.rfi Ha paBlrr,rx
cueKTporpaumax o4nofi Btse8Ar,r, HaH ArO BTTAHO raa ra6tr. 1, r uexo.r.opbrx cJry-
qaflx trpeBocxog.flr BoBMolr{}rbre orura6xrnrrsr{epenr{fl. flpuuepr,r raxrrx crryqaeB:
Gl 166c, GL 207.1 , Gl 494. frpauauofi uaueneulrs r,rureucr4Brrocrr4 aMr,rc-
cI{oHEbIx tvanft r\{oryr 6rrrs xax peaJrbubre upoAoJr}r{r{TeJlblrbre lrarfepeHlr.fi
lIHreH_c-r{BEocrr4 usJryqeHr{.E xpoMoc{ep, nogo6urre o6uapyrHeunr,ru pa}ree
grx Gl 825 AB [B] u Gl 719 [9], ranI4 I-IetrocpeAcrBeHHoe BJrrrfgr{e r.ra orrer(rp
s0trbrrlreH, Ee SaMeqeHrrrJx trpr4 BnSyaJIbrroM narpyJre r{Jrr{ [por{BolrreArxrrx He-
BaAoJrro Ao r{aqaJra anentpo{oroMerprqecroro rrarpyJr.E rr ctrer(TpaJr'srrbrx
ua6nro4eulrfi.

3. Orr.rocureilbnbre rrlrrerrcr{Drrocrrr aMilecrrorrHr,rx rwttuit
B ra6.n. 2 co6paur,r Aaulrbre o6 oruoruerurflx r{rrrelrcnnuocrefi DMr4ccI{oH-

unrx Jltalrnfr B ctrer(Tpe BBeSAbr n r4HTeHcr4BrlOCTr{ Jrr{rrr{rr HB, orrpefieJrerlEl,re
tro HarurrM ctrerTporpaMMaM. B rocteguefi rpa{e radn. 2 orMeqeubr ctrerrpo-
rpaMMbr, troryqeHubre Bo BpeM.E anempo{o.roMerpr4qecnoro trarpyJrr 6necna,
cBr4AereJr6cTBoBaBrrrero o crorofinoM cocro.flI{ur{ BBe3Ar,r. oruu6xa nprr otrpeAe-
JreHIdI{ orrromeullfi ur{TeuorlBrrocreft alrnccr{ourrbrx nv:,:rufr.Mo}r(er Aocrtrrarr.
300/o .

Banrnreponcnufr 4expenreur. FIa pnc. 4, oorJracuo Aaulrrrr[ ra6n. 2 nao6pa-
Ererr.br B norapu$runsecxoM uacmra6e oruortreurafl IsrlIsU n ,Iso/Is. n aa-
Br{cr{Mocrlr oT a6corroTuoft serusrrrbr BBeBAr,r. Paalrep BepTr4HaJrbrrr,rx orpes-
r(oB r{a pvc. '1, coorBercrByer BeJrl{qrlue cnysaftHofi ouru6xra oArroro r{BMepeur{fl
o : 300/0. Snaseuua orrrocrrreJrBHbrx urreucuBnocreft, noropr,re olpeAe-
JIeHbr tro paBHr,rM clrer(TporpaMMaM oAHoft anea,qrr, coeArrnerrbr lrpfiMr{Mrr
JII(EII.flI[I4,

Ha ocnosauvfi4 pvrc. I uoxtuo trpegtroJroxtrrrb, qro oruortreurre urrrerrcrrBlro-
crefi so4opoAHbrx ilantufr. BaMerEo rre Mer{fierc.E c r{BMeueuueM a6corrorsoft
Beruslrubr BBeBAbr. Tlh'praxorrre Jrtrrrrr1a coorBercrByror cpeAHr{M Br.raqe,r{.flM
lg (,1'sr/.Ii1u) u lg (IsulIuB), urruucleurrr,ru rro BceM Aaunurnr ra6t.2. VHroue-
rrr{.fl orAeJrbrrr,rx roqelt or arl4x trpflMr,Ix He trpeBocxoA,flT BoBMo}r{Hbrx oruu6on
r{3rrepeHu.fi r{ He EocEr cucreMartrqecRoro xapaRTepa Bo BceM paccMarpr.rBae-
MoM rrrrrepBane a6coruoruhrx Befllrquu.

Ha puc. {. cserrbrMa Rpy}fir(aMu uao6pameubr BeJrr{qugu lg (/s"/1su1
ra lg (I11u/.Isu), oupeAereurrhrej Ar.rr coflEerruofi xpouocseprr uo 4anurrrrr [16'1,

l0t



OrHocurerLRbIe IrHTer.IcHBHocrrl EMrrccllo]rHblx IIr4Hr{rt

Ta6nuqa 2

fIpr.rNe.raHuE
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29.1
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569

616.2
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loIyqeIIIIbr[4 Bo BpeMg coJIHeqHoIo 3aTMeHr4fl, rLaCna onOJIO I(py]nr(OB CooT-
BercrByror Br,rcore Hpafi JIyEbr HaA 'JrrrM6oM Coruqa (a nn). IIa paccirrorpeHr.rfi
pfr.c. 7 Mo)fiHo BaMertr[rb, qro cpeAHr,rft 6anrueponcxuft AeHpeMeHT 0Mr{cctroHrrbrx
Hap Jrr4r( oB B ctroH ofi rroM cocro.ttHl{rrt corJlacyercfi c Ae KpeMetrToM EHTer paJlbHoro
crreKrpa cpeAEefi xpoMocoepbr Corrqa. Cxo,qcm o 6atrueporcHtrx AenpeMerrroB
B ctreHrpax r{aBecrrrbrx BctrbrxuBaroqzx BBeBA Gl 388 : AD Leo u Gl 873 :

= 
EV Lac c AefipeMe,roM r{}rrerpaJrbrroro ctrer(rpa cpeArreft xpoMoc6epbr

Conn_qa 6uro o6uapyx(erro pauee-P. E. fepu6efron-U71.
IJa pnc. 2 raao6paxeubr BEaxrerrv.fr. lg Qirll"i) u lg (1su/-i.11u) r aanucu-

Mocrrr or a6corrorrloro rrorona, u3JryqaeMoro xpoMoc6apgft s niLrvn HF -- Flr.p (epalcnz.cerc). Benraquna ,F1 or{eHr{Ba.nacr uo {opnryne

Fx : nBr (T) W^, (1)

Ife Wt - I[3Mepe]rEa.E aHBrrBaJrerrrnafi rrrrrpr{Ha [rurflvtrrt B1 - {ynnqza
flnauHa,_7b - fipr(ocrlrafi reMtreparypa, coorBercrByroqa.a raatyueuuro Soro-c{epn B1ilrrlfr. lru'nnv.. flpr nuuuclreHilrr. Fs, \trfr. niex aneeA BMecro fipr(ocr-
Ebrx reMtreparyp 6buru B.3flrbr as{exrururre reMrreparypr,r, r(oropbre oupeAeJrfi-
Jrucb rro Haru6poBosuoft rpurofi Tett - My, [dF.iHofi-s h8]. B6nuel{ JrtrEr,ru
HB paCtroJIO?I{eEbI 

.I{OBOJIbIIo trIITeITCI{BIIbIe IIoJIOCbI IIOrJrOqeHEfi TiO, TTODTOMy
SaMeHa fipr{ocrrroft reMtreparypbr Ha a{{enrtrBrryro Mo)r(er cucreMarrrqec1rr
SaBbrcr{rb oqeHny B EecHoJrbr(o paB. Ho e4unoo6paaue upoBeAerrrr.E KBa3r4-
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Puc. 1. SasucnMocrr, orgocI'r-
TeJrbEbrx r{HTeEcLIBEOCTefr BOEO-
poAEbrx JrfiEIIft or a6coltotlroft
BeItrqLIEbI oBeBAbI

Prae. 2. 3as[curr{ocr6 orrocrr-
TeJIbEETX r,rETeECIlBEOCTeft BOAO-
poAEbrx JruHr.rft oT troToRa, [BJry-
qaeMoro xpoMoc{epoft B LJrr{rrr{r,r

Hp -FrB @pelcnz.cen)

/t tin Mv

6 6,25 tgFn,

pacxoll(AeEtre o{OHoH .811a,

, -4J
tsfi _at

,0
t"g'+2

'nr-q,

rslu
'llar_n q

Utu

u,

EetrpepbrBrroro ctrer(rpa rapar{rr.{pyeT BHyrperrEee
He trpeBocxoAflqee 7,5-2 paz.

O,,JO T I

-g!i&,--------li
62260 t
- J870

Yf:, - +lJflrri+ r
O tO70

: ii.t j;il+ iI ifl_I

il+ trl r1 1 ilfl
F AE

Illrpuxonrre Jrr{Hr{r{ Ha pr{c.2, Hqn r{ paHee, coorBercrByror cpeArlrrM Brra-
qerrurrM lg (,Isrl/su) u lg (/i1u/Inu). OrcyrcrBtre cr{creMaruqecnr{x ynJroHe-
nraft or4enr,rrErx Buaqerrufi lg (IH\I I]P.i tr lg (Isul Inu) or cpeAr.rero Ha BceM

paccMaTprrBaeMoM Ar{atra3oHe .Fsu cBr{fiereJlbcrByer o HeBaBr{cr{uocur 6anr,-
r[epoBcltoI'o Aer{peMeHTa or cBerr{Mocrr,r xporloc{eprr n Aanrrorr Ar{ar]aBoHe.

7IraH, aMrrccr{orrHbrft 6alr,ueposcKzft Aer(peMerrr B crrer(rpax npac}rbrx
ItapJrr,rltoB Bar(el'Ho rre uaMeE.Eercfl B r{rrrepsane a6corrornbrx Beruqw M, :
: B-,5 -- 13*,5 (Sp dMO -- dM5) urptr trBMeueHrrrr a6colroruofi cBerrrMocrrr
xpoltocSeprr s 4-5 pas. flpuulrnoft nocro.ancrsa 6arr,uepoBcKoro Aer(peMerrra
B ctrenTpax KapJrtrKoB paauofi cBerr{Mocrr{ Mo}r{er 6r,rrr nocroflHorBo gJrenrporr-
rrofi urorr.rocrl{ B xpoMoc{epax arrrx BBeBA, Horopoe, B cBoro oqepe4E, olpeAe-
Jrflerc.fi ycJroBuer{ aHeprertrqecxoro 6anasca AJrrr craqr{otraprroii xpouoc{eprr
t1el.

Ornomenue rruTeucr{BHocreii nuuurt Ca II u runufi Bogopola. IJa plrc. 3
corJracHo Aalrrrl{r\{ ra6r. 2 a .lroraplr{ur{qecxoM lracrura6e cotrocraBJIeHI;r otHo-
rrreHr{fl r4HreHcrrBHocreft ruuufi lf, + H Ca II u K Ca II H r{HreHcr4Blroctl{
Hg u a6conrorrra,fl Berllltrlna BBeBAbr. 3uasenufl orEocr[TeJrr,Hbrx r{ETerrcI4BIIo-
crefi, oupegeJreullbre tro paBHbrM ctrenrporpauualr o4uofi BBeBAr,r na pnc. 3,
coeAr{Frer.rbr npflMrJMr{. Itax r.r paHee, paBMep Beprr{HaJrbrrbrx orpeaHoB coor-
BercrBycr BeJrr{qtrEe c.nyuafiuoft ourra6xlr ogrroro r[BMepeHr{x. Cserilbre Itpyffi-
r(rr - BeJrrrqEHLr, olpeAeJrerrr-rbre 4ur comreuuofi xpolroc{epr,r rro AarIHr,IM
[16], rrlrcfla or(oJro ltpy]nnoB - Bbrcorr,r xporuoc{eprr uag ;ruu6om Coruqa
@ rcn). Ha puc. 3 lrorxuo BaMerr.rrb, sro oruocureJrbrrbre IrHTeHcr{B}Iocru,
orr peAe JreHr{bre tro p aBHr,rM ctreHTp orp aMMaM o4noft BB eBAr,r, B aMeru o or Jrlrqarorcfi
Apyr or Apyra. Pauee [8, 11, 201 yme orMeqaJrocb, qro trptrsznofi yclr,reuux
ar{rrccrrr{ Ca II na orAeJrbubrx cnenrporpaMMax, troryser'rHhrx trptr trocrofiHuoM
6recHe BBeBAr,r, r\{o}r(er 6rrrr 4nrareJrbrloe trocJrecBeqeur{e Bclrbrmntr B JrI{HIrLf,x.
Ho, HpoMe 6orruoro paa6poca AalrHbrx, Ira puc. 3 saMerHo o6rqee

t03
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Prlc. 3. 3ar[cr,ruoctr, orEortregr,rg
truTegcr{BEocreft rznnft Ca' II x
Jrr.rEr{.EM HU or a6conrorsoft sc-
JII,lqUEbI BBESAEI

lJm Mv

Ls+
,Hp

0

Puc. 4. Coornomeuve Melr{Ay or-
IIOCIIT0JIITE6IIIII4 LIETOECUBEOCTfi-
uu rzurft Ca II u rroroxoM, trs-
JryqaeMbrrvr xpolroc{epoir r ru-
rnrn HU- F;5,B @pelcaP-cen)

5,75 6,25 Lgf
t,

ygeilzqeHl,Ie lg (Is"a11lIso) rn lg (Irlll:r.p) c BoBpacrarrr{eM cBerr4Mocrrr BBeBAT{.

B ro trte BpeME r{B paccMorpeHprfl pr{c. 4, Ha r(oropor{ corocraBJrer{br
Berusr4ubr lg (/nu**r /Isr) v lg (16/1su), crreAyer, rrro lg ("I6/1su) crrcreMa-
rr{qecnrl }re SaBr{crrr or Ber[rrr{Hr,r rroror(a (apalcnz.cerc), wznyqaeMoro xpo-
uoc$ep-arrz s 6a.rrr,mepoBcr(r{x Jrr{Hrr.Ex. lls paccmorpeuyrtr Aarr}rbrx o xpo}ro-
ctfepe Conuqa Ha pr,rc. S lroxuo BaMerurb, uro lg (I;+Hel IH;p) yBerrqrBaerc.s
c nrrcorofi xporuocdtepnr. B arorvr )fie rratrpaBJrerrr{tr, rtaH lrBBecrHo, yMe}rbuaeron
rrJrorrlocrb BeqecrBa u yBeruqtrBaercfr reMtreparypa xpolrocsepr,r coruqa.
Ifa arou ocrroBarrr{r{ Mo}r{Ho trpeAtroJrararr,, qro BaBl4ctrMocrr ig-(1s*11 

"l 
IrB)

mlg (Ivl Isul ot Mv ua pr4c. 3 o6ycron.nerra reM, rrro c yBeJrrrseu[eM cBer[-
Mocrr4 3Be3A B raX xpomocsepax oAHoBpeMerlHo yMeHbffaercr{ cpeAHflE trJror-
rrocrb BeqecrBa I,r pacrer reMtreparypavlrrl u3MeH.flerc.fl ToJrr,Ho oArrrr rr3 arr{x
trallaMerpoB

Vseilfl'reur,reM orrrorueHl4fl rrrrreucr{BHocrw nunufi Ca II x JIr4Hr4.flM BoAopoAa
y BBeBA 6o;rlmuT cserranrocrefi MoIKIlo o6rsculmr rr cJreAyroqufi ua6nro4aelluft
SaItT : couacno [1-3], y HapJrrrnoB B onpecrHocru Cornqa Bo4opoAHbre Jrr{r{r{n
o6r'lapymraaarorcfi Jn4rrrb y enea4 6onee troaAuprx, qeilr K7 V, a to BpeMfi r(a.ft
Er\rrrccr{.fl Ca II ua6rroAaerc.fi HaquHaE co cleHrpaJrbrroro HJracca G0 V.

//
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4. Sarucuuocrb MerftAy rrHTerrctrBuocrtro oulccrrr4 B cneltrpe aBeBqbr
rr ypoBrreM BcrrbrrueqEofi anrunuoctu

0nenrpo{oroMerpuqecHlre trarpyJIblrble Ha6ilroAerrzfi aMrrccrlouHr,rx Hap-
Jrrdr(oB rrpoBoAI{JrIrcs n ltprrltcxofi acrpo{uar.r.recxoft o6cepraropmv. Ha 64-cilt
Meur{cnoBoM TeJlecnorre u {oromerpu.Iecxofi cr{creMe, 6nrsnoft n B. Mero4raxa
pr Her(oropbre trpeABapI{reJIbHbIe pe3yJrbrarr,I erux Ha6ilrogeuufi ony6nuHoaaurr
s [B-11, 13,21,-231. Conoxyunocrb aJrer(rpo{orouer:pzsecxr.rx r{ cfler(rpaJrb-
nrrx ua6;rrogenuft troBBoJI.Eer paccMorperb BaBtrcrMocrr Melr(Ay r{r{Terrcr{B-
Irocrbro oMvrccvvt B crler(rpe BBeBAbr s cfioHofiuoM cocro.flrrtrrr lr ypoBr{eM Bctr]rr-
ruesuoft ar(TtrBHocrtr BBeBAbr.

Vponeur BctrBrrrequoft aHuannocrr,r BBeaAr,r y4o6uo xapar(repr{B oBarb trapa-

r{erpor\i +:#rit;U or, r^e 1o - raureucrrBHoc*, n'ilyqe,r4n
tl

3Be3Ar,r S CUOHOfiHOTI CocrofiHwm, r s*1 - I4HToH0I4BHOCTb IISJIyqeHlrfl SBeSAbl

Bo BpeM.fr Bcrrbrrlrxtrr, ty t2 - MoMellrbr Haqalalr Holrqa BcrrbrltrItl4, ? - cynauap-
r-roe BpeMfl rrarpyJrr{poBaHr{fl BBeBArr. ,("nr yMerrbltreHr{n a{{exra xoueqnoft
rrr6opnu 6rrru racuonrrBoBaHLr oqeFlr(r4 (2PB)lT AJrfl rex BBeBA, BpeMfl trarpy-
JrI{poBaHl{rr ltoropbrx rIpeBrrIrIaJIo 25 vac- '

Orcyrcrnue BaBflcr{Mocrll 6anrlteporcxoro AeRper{eHTa or cBertrMocrrr
SBeBAr,r B paccMaTprrBaeMoM ArrauaSoHe rroSBoJr.fieT oxapaKTepr,ISoBaTb r.rHTeII-
ctrBuocrb raBryqeurrf xpoltocSeprr n 6a.nslreposcnofi cepur{ r4rrreHor{Buocrbro
o4rroft va rfifiilrft erofi cepurz. Ilocxorr,Hy 66tsma.s qacrr, ctrexrpaJlr,Irbrx Ha-
6rrogenuft 6rrna srruorHelra B AJIriIHIroBoJruoeofi .racru crlexrpa, 6y4eu B AaJrb-
neftmelr xapar(repr{BoBarb rrsJlyqeHfie xpontoc$eprr rranraeft Ho. _

Ha puc.- 5 conocrarneun lg l(>PB)lTl I4 cpeAHI{e BeJlrsuHbr 77so, orpe-

AeJreHlrr,re rro AaHlIbrM ra6n. I. rftacla Ha pr.rcyHfte osEaqaror HoMell 3Be3Abr,

corllacllo [2]. Paccnrorpeur{e plrc. 5 rIoBBoJr.rler cAeJrarb BbrBoA o cytqecrBo-

Bar{ur( rroJro}r{nreJrnuofi xoppeJI.EIqIII{ Me}riAy BerusuHarrtr lg t(:Pr)/fl , Wuo.

,[pyrumra cJroBaMrl, cyrqecrByer rlpfiMatI crarlrcrrilsecxafl BaBr{cr{Mocrr, MeE(Ay
aueprneft, raauyuaeuofi anea4ofi Bo BpeM.rI Bctrrllrrex, r,r eueprlreft, zanyuaelroft
crar{uoHapHoft xpouoc{epoft anea4rr.

Cyrqecrnoeanne HoppeJrflIltrI( Melr{Ay Ig t(>PB)/71 u Wv1, fiaer ocI-IoBa-

Hrre fipeArroJrararb, qro Bce 3Be3Ar,r C sttvccl1rett B crleHTpe Bctrbrxr{Baror, Ir [o-
BBOJIfleT Or{eHrfrb BeilflquHy BcIIr,rI]:IeqHofi aKtl{sHocrll SBeSAEr uo na6nro4aeuoft
r{HreHor{BrrocTtr 3Mr{ccrrr[ u ee cuoxoftHo][ cIIer(rpe. c 4pyroft cToporrbr, r(oppeJrrr-
rtrr,r.E I\{e)nAy lg t(rPr)/Il , Wua troBBoJI.ser rroHflrb, rlro sBeBAbr' y Koropbrx

ua6.nro4aercfl Bclbulesrrafl aKTrlBIrOCrr,, HO eur[Cgvlf{ B CtreKTpe Koropbrx He

o6uapyxeua(G|447 [12], Gl 15A, Gl {58 [10], Gl,725 AB [{3], Gl424[/i,31),

*n*

/0

Pnc. 5. Itopperrqtax Melr{Ay
ypoBEeM Bcrlbrrrleqflol{ aHrlrBlro-
cilr areagr,r lr ons[nareu'rnofi
rruplruoii artr'rccuonnoii nuuur Ho

--6 _rrgy,
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sre I{cnrloseHLre.,(ertcrnlrrentuo, ypoBeHb BCnI,IIIreqHoft aHrI{sHocrtr STrrx
3Be3[ on&3]:rBaercfl ruaJr, tr{, corJracHo aroft HoppeJr.EqEu, y Errx MoEtHo oE(rr_
Aarb Becr,t\ra cla6oe r4_sryqeHue xpouoc{eprr, Horopoe upu o6rrunrtx MeroAax
r{ccJreAoBarrr{.tr He o6uap_ynurnaercrr. cyrqecraonanrae KoppeJrfiqurr Me}r{Aylgl(}Pp)lT , Waa n o6napymenue BctrtrrxuBaroqrx anes4 6ea ,rr..ilr,
s croxorllHoM crrel{Tpe Aaror ocrroBarrrre trpeAtroJlatarr,, qro Bcrlblmeqgafi aH-
ruBr{ocrE' - Becr,Ma pactrpocrpar.reH}roe .sBJreHr,re lr n paauoft Mepe Ilpucyqe
BCEII 3BE3AANI, I,IMEIOtrqI{M BIIEIIIHIO]O KOHBEI(TI4BHYIO AOUY. TAHUIT O6PAAOU,
MOTrirro Aynfarb? qro orruque 3Be3A, y Koropbrx o6uapyrxunaercf xpoMoc{epa
u BCIIbIIIIe.IHafl aI(TIIBI'IoCTD, oT (IIop]IaJTEHLiX)) SBeBA toft xrie CBeTtrMOCTtr I{ocIIT
He xaqecrBeunr,tfi, a rto;rrr4qecrneilnrrft xapaHTep.

5. Sanucunrocrb MerftAy aur.tccvefi crarlnouaprrofi xpomocseprr
II CBeTrruocTbm BBeBAbI

Ha puc. 6 o torapu{Muqec*oM uacuma6e uao6paxeua BaBtrcrMocrb Me}r(Ay
sKBr,rBaJreHTnoft rrrpuuoft aurccuounofi rzuutr Ho - WHo fl a6conror*roii
neruquuoft 3Be3Abr. oqenxu wso, TT}trjrreHHr,re tro pasHbrM cneKTporpaMMaM
o4uoft BBeBA6r, coeAraue-rrbr orpegr(aMu rrpfiMbrx, crpeJlnu tror(a3blBalor BoaMom_
nnrfi nepxnraft upe4e;r wHdB TOM Cryqaet ecqrtrr ilrtrrvtfi Ha ctreHrporpaMr\,re He
o6uapyrnena. JIuruus..f coorsercrrler Wylo: 0,5 A - uopory o6napyxeuua
3MI{cCrrI4 }Ia ctrer(TpolpaMMax IIopMaJIbIroft nnotnocru. flpr paccMorperrurr
puc. 6 Molr{Ho BaMertrrb, rrro Bepxurrft upe4er Berr4qr.rHr,r lg forn vdiuu.,
c yBeJrrdareFrr,reM cBerr{Mocrtr 3Be3Ar,r. 96Sexr xonequoft rrr6opxr 3Be3A Ee MO_
)r{er cyrqecrBeuuo r4craarrrb na6nrogaeruym Haprr,rHy, Tar( nan r [porpaMMy
rla6nroA^ennrt rxo4una 66nr,maq sacrb napJrrrr(oB onpecrHocru Co"irqu 

"p"illttv * B-,5, y r(oropbrx 6rrra o6uapyxerra pal{ee Ew:acczrfl.BoAopoAa B crrer(r-
pe. v naprr{KoB coJrHeuuoft oHpecr_Hocrtr apie My : T^,2 D.,i,ficcrrfr.BoAopoAa
R crreHrlre noo6rqe He orMeqaJracr. IllrpuxoBatr lrmqufl. II ua puc.6, o"puorrr-
BaToqafl o6nacrt ua6moAaeubrx BHaceHr.rilr lg wso, 

"oor""r"ruyer 
BaBtrcrr_

Mocrrr BepxHero [peAeJra Ig Wuo or cBerr{}rocrtr 3Be3Abr.

, PacclrorpeHr{e pr{c. 6 noesorser BaxJrroqr,rrb, qro Aoflfi r4aryqenrl.rr xpoMo-
c{eprl B cyMMapI{oM Ilt3ryqeEtrrr BBeBAbr paBJu4qHa AJr.n BBeBA pa3}rbrx cBerlr-
Irocrefi: seM cra6ee BBeBAa, relr 66lsuryro AoJrro croeft aueprr4rr oHa Moi(er
r4Blryrrarb a 6anruepoBcnlax DMrrcctroHubrx JIIIHII.sx.

I{aH uox.aea,r ltynxenr, 1241, cyryecrByer r4 repxulrfi rpeAeJr AJrfl ypoBrrrr
sclrrrueqnoft ar(rr4BHocrr4 KpacEbrx r{apJrr4KOB. flpzueu bHaaurgaercfi, qro
qe[{ l(errbllle cBertrMocT], SB0BABr, reu 6onrurrafi nxna,q Moryr Bgecrrr Bctrr,rlrqr/t

tgvi/*rI
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Puc. 6. Sasac[Mocrt uexrgy a6-
co.nroruoft serzszsoft BBeBAET rt
axBr4BaJref ruoft mupttuorii aurac-
cuouroft nanlau Ho
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B o6qee trBryqeure sBeaAbI. Pesyrrrar f(yuxerr Mo)fier 6rrrr ronsr u ua
paccMorpeuubrx BAecb coorrromeHr(ft: couocrasilfrfl pfra.5 u 6, Molnro aaKJIro-
qtrrb, qro repxuuft trpeAeJI trapaMerpa l(>,PB)lTl yBefitrquBaercn tro Mepo
yMeHbmeHIIfi CBeTUMOCTr BBeBALI.

Ilrax, tro Mepe trpoABtr)fieur{fi B Hu}nuroro qacrb r;rasrofi trocJleAoBareJrB-
EOcrtr crarluoHaprraa xpolrroc{epa u BctrbrrtrKE Blrocfir Bce 6oilbmtrft rHnag
a o6qee lrBJryrreurre BBeBArI. Momno trpe;1troJlararb, qro ato o6crosreJrbcrBo
cB.fiBaHO C yBeJrtrrreHtreM poJlu r(ol{Bel(rtrBrloro trepeHoca aEepruu B aBeBAax
rraauoft nocJreAoBareJlsl{ocrtr tro Mepe yMeHBmeHtrfi IIx cBeruMocrtr.

6. Baruculrocrb uorona,
uBrytraeMoro xponroc(fepoft r 6anrueporcftrrx Jrlrnnsx,

oT cBeTrrMocTrI BBeBAbI

,[rn ncex trccJleAyeMbrx BBeBA Br,rqucil.flrc.fl a6corrotnrrfi uoror, uailyrlae-
rrr,rft xpolroc{epoft B JrI{Htru Ho - Fso(ape.c,ttt'L.cerc).I{ax r trpe?r(Ae, s {op-
uyre (1) BMecro flpr(ocrl{r,rx reMlreparyp 6rrnu sasrrr a${exrlreHbre reMnepa-
rypbr BBesA, o[peAeJIeI{}IbIe tro xa;ru6pououuofi xpunofi 7e6& - My, fid]ts^]r.ofr.
s [18]. Jlr-sus. Ho pacuono]Hel{a B ctrer(rpaJlruoft o6lacrra, cno6ogsofi or
ctrJrbr{brx troJroc rrorJroqenlafl, troaroMy BaMeua rpxocruoft rerrneparypr,I Ha
o{{enrznuyro Mox(er BaBbrcurb oqerrlty Be;rutluulr.Eso He 6oree seM e 1,5-
2 paaa. Ha puc. 7 npegcraaxena BaBrrcuMocrb lg Fno or My, Illrpraxonr,rlr
trpfiMoyloJrblrur(OM orpaHtrqeE rrHTepBaJI BOBMolr{Hr,Ix eHaqeul1ft xporuoC$epr,r
Cbnuqa rro AarrHbrM [16, 251. Jlrrrlrn I w II EBJrflIorc.E oro6paxreuuflMrr coor-
BercrByrotqux ;n:zuufr. puc. 6, Ilx troJlo)ileutre olpeAeJr.flJlocb B coorBercrBl{lt
c Soprrryloft (t) z Ha,ru6porouuofi xprarofi 7a00 - Mv 17A1. ftpzrar 1 coot-
BercrByeT saBrcr{Mocru ua6.irrcgareJr},Horo [opora o6uapymeuur sM-rl.cclrLr

BoAopoAa B Jrv]f.vrfr. Ho or Myi ]Jolrolr\euue srofi Hpuuoft [oHa3brBaer, rrro
tro Mepe troBr,rrtreurr.fl cBeTrlMoCTr4 BBeBALT yBertrqtrBaeTCrI trOpOr O6napymenua
troror(a, IIsryqaeMoro xpomoc{epofi. TaH, xportocSepa Coruqa r{sJryqaer
rroron, cpaauunauft rro Berrquue c troronoM or xpouoc{eprr Gl 65 AB, oAHaHo
uaJryqeuue corse{rofi xpomoc{eprr 6rrno 6rr ueo6uapyxurMo trpl{ cfier(rpaJrr,-
rroM paspemeEuu? rrpr{MelrrreMoM upu ua6rroAeHl{I{ 3Be3A, B ro BpeME r(aH B

crrer(rpe Gt 65 AB auncclrfi BecbMa crdJlbIra.
Itpraran II sa pvc, 7, coorBercrByroqafl BaBtrcrrMocrl4 BepxuerotrpeAeJra

lg FUo Ot My, troKaBbIBaeT, qTO IIO Mepe yBeiltrqe}Iufi CBeTTMOCTI( SBeBA

zlf

Puc, 7 . 3anr.rcuuocrr, lternpy a6-
co.nrornoii BeJrfiqfisor? BBeBATTI r.I

IIOTOIt0II, USJIyrlaeMbIM Xp0NI0-

c{epoil B rrr{rrrdr4 Ho bpelca*.cen)
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Bepxlrrrfi rrpeAeir troroxa, u3ryqaeMoro r{x xpoMoc{epaMrl o 6anr,lrepoBcnux
JItrHI4.flX, rrOHI{X(aeTC.fi .

Ha plrc. 7 uurepran lg Frn, rrpr HoropoM aMtrccrrrfl Molr{er 6rrrr o6uapy-
)flerra, orpaHuqeH r(pr{Br,rMr{ I u II.IIo rr,repe pocTa cBertrMocTtr sBesAbr sToT
urrrepBaJr cralroBlilTcfi fxe. Tan qro, ecrr n 4eficmrareJrbuocrrr o6renrr,r,
USilyrlamqllle SMIICCIOHHbIe JI}tHtrI4, OAI{I{aI(OBO paClpeAeJIeIIbI CpeAtr Hapiltr-
Hon paauofi cBerrrMocrr4, BepoErHocrr o6uapyxrrrb aMrirccrrro 6y4er Bbrme AJrfi
6o;ree cla6brx BBeBA. Bepoxruo, or:o o6crogreJrbcrBo lt flBrrfrercfi. rplruuroft
na6mo,qaeuoft aanouolrepHocrrr, orue.renHoft tlua [26] : y HapJrr{r(oB B coJrHeq-
uorl oxpecruocrr{ oruocrrreJrbnoe qr{cJro DMrlcctrourrbrx o6texros BoBpacraer
tro Mepe yMelrr,ruerrufi cBertrMocrr,I BBeBA. B raHom cryrrae gnx o6rrcneurar
ua6.nro,qaerroro I{B6brrr(a BMlrcctrouurrx o6renToB y HapJrrrr(oB uuanoft cBerr{-
Mocrrr ner neo6xo4trMocrr4 trpr.{BJrer(ar6 rrrtroreay M. A. Apareraua U5,271
o cyqecrBoBaHtrn B or(pecrl{ocru Conuqa accortrr4aqr{r{ BcnbrxuBaroqtrx BBeBA.

SaKrroqenue

trl[gromennr,re B4ecb peByJrr,rarr,r ua6rrogennft upraro4ar K cJre4yroqrrM
BbrBoAaM.

1. Eanr,lreposcHlaft AefipeMeHT DMr{ccrtourrr,rx ctrer(TpoB Hpacnbrx r(apJrr{noB
ocraercgHerrBMeHrrErMB r{HTepBale a6conrorHbrx BefiuqlrH BBeBA Mv : B*,5 ---- {3-,3. Ero serusuHa r{e }reu.Eerc.fl r4 rrpIa lraMeue]ruu cBerrrMocrra xpoMo-
c$epu r 4-5 paa.

2. Orsorueur{e rrrrrerrcrrsuocreft tunuft Ca II H Jrr{Hrr.sM BoAopoAa yBeJrr{-
qrrBaercs c aoapacrarilreM cBertrMocrrr BBeBAr,r. fIo-nu4ultoMy, aro o6cro.sTeffi-
crBo cBr4AereJrrcrByer yrnu o6 oAHoBpeMeHrroM yMeHr,meHr4r{ cpe,queft unor-
Irocrrlr BerrlecrBa II yBefl[qeHrrr{ reM[eparypbr B xpomoctlepax 3Be3A upr,r yBe-
rltrreuuu r{x cBertrMocrri, lrtrrvr o6 ualreueuulr roJIbKo oAHoro rIB arr4x trapaMer-
poB.

3. Cyqecrnyer rroJroxflreJrbHa.s HoppeJrfir{r4fi Me}fiAy Ao,ireft aueprrrr4, r{BJry-
qaeuoft craqr{oHapHoft xponroc{epofi anea4r,rn 6anruepoBcnux ltr*:r-fix, lr Ao-
reft aneprlrr{, r{BJryqaelroft aoea4oft ro rpeur Bctrr,rrre(. 3ro o6orogrerbcrBo
troBBoJLEer [peArroJrararr,, qro xporr,roc{epu r{ Bcrrbrr[eq]rafi ar(T[IBr.rocrb -Tecuo cBfiBaI{HbIe rrBileunrr, o6qar [pr4ur{Ha Horopblx - aJIeHTpor\farurrrnafi
afirr{BrrocTb Ha troBepxHocTtr SBeBAbI, cxoArrafl c aHTrzrBHocTrro, ua6troAaeuoft
ua Conuqe.

4. Pom, craqrroHapr{ofi xpouoc{epbr tr Bctrbrmen n o6rqeu r,raJryqeur4r,r BBeBAT{
gaBr,rcr4T or ee cBerlrMocrr4: qeM Merrrrrre cBerrrMocrb BBoBAr,r, reu 6oarmzft aHrag
Moryr Br{ecrpr BcrrbrrtrHrr r4 crarlrroEapuafl xpoMoc$epa n o6rqee uafiyqeuue.

5. Benra.rraua rrorona, uBlyqaeMoro xporuoc$epaMrr BBeBA B Jrr4ur[.flx BoAo-
poAa, r{Meer nepxulrft [peAeJr, noropnrft BoBpacraer rro Mepe ylreubmexrfl cBe-
TIIMOCTII 3Be3AbI.

Aatop 6;raro4apen P. E. Iepur6epry Ba trocro.sur{oe BrrtrMaulre n pa6ore
u I. H. Atexceeny, B. M. CoSunoft Ba troMorr{b r o6pa6orxe ctrexrporpaMM
Aupeur 1973 r.
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AnAlEMtrfl. HAYH CCCP

I{3BE CT}Ifi. HPbIMCI(OU ACTPO(DU sUqECITO't OECEPBATOPIIU
Tou LI, 1974 r.

O PACIIPEAEJIE.HIIZ AHEPTI{II
B CIIEITTPE IIBBbITOIIHOTO TISJIYTTEHIII,fl

B MAI(CI4MyMAX BCtrbtmEH BBEBA Tr{IIA Uv Cer

fI. rD. Yyrafiuon

Ha ocronasurr pe'yJrbraroB, troJryqe,EErx paEee [g-5], 6rr.u cAerau BErBoA, rrro B
ctreKlpax ua6H:rossoto r43ryqeEr.l.s Bcrrbrmelt 3Be3A 

"trtra 
uv cet AoMEEEpyer EetrpepbrBEa.E

oMrrccvttl. Sgecr pacclrorpeubl AaEEbre (foroalexrpuqecxux ua6rrogeunt o pac11peAeneEtrE
EEeprIIII B ctreKTpe ua6brroquoro uaflyqeur4.E B MarcuMyMax Bctrlrrtren BBSBA Ttrtra UV Cet.
flponegeuo cpaBteutre ua6nro4euuft co ctrenrpoxonoprrMerpoM, BbrAensron\nM rptr yqac?fta
ctreHTpa' clo6o4urrx ot aMtrccrroEubrx aruzfi, z a Sororuerpzsecfioft c.ucreM e U BV -Matepr.ra.t
cocrorrr tr3 ctreRrpoRoflopuMerpuqecnzx ra6tro4eszft 9 ncubrmen EV Lac w (IBV-ua6inge-
uufi 7 acu'rmeH EV Lac, 15 ncunmex AD Leo u 11 ncunrmer yZ cMi. Bnuorsesa peAy*_
qus ctreRrponoropuMerpEqecrzx ua6ilrogeur,rft x ctrcreMe tlBV. CyqecrBeggbrx paauzvrat
Me'r{Ay peayJrr'>raraMrr ctreKrpoRoJlopuMerprrqecRltx u UBV-s.a6.nro4euut ue uaft4eno. Be-
JrtrqrrEa oMuccrroEEoro 6anr,uepoacxoro cHaqRa, troJlyqeEEaff upu6nuxeuuo tro TpeM
BEaqeHtrflM lg f^, coorsercrByroquM ArrrrgaM aoru 1,1,3500 , 4217 La b2ZO L, 

"oaruur-r.,lg ff uuo-ryruro+) : *0,16, r. e. rar(as ,fie, qro ra 6nra rafigeua EaMu paEee.

ON THE ENERGY DISTRIBUTION IN THE SPECTRUM OF EXCESS RADIA-
TION IN MAXIMA oF FLABES oF uv cET-TypE srARS, by p. F. chugainoa.-
on the base of results obtained earlier [3-5] the conclusion tras leln made thatlhe con-
tinuous emission dominates in the spectra of excess radiation of flares of UV Cet-type
stars' The data of photoelectric observations on the energy distribution in the spectrum
of excess radiation in maxima of flares of UV Cet-type stars are discussed here. The com-
qarison is carried out of observations with the spectrocolorimeter selecting three regions
of spectrum free oI emission lines and those which are in the photometric {IBV-system.
The material consists of spectrocolorimetric observations of b flares of EV Lac an6| of
UBZ-observationsof Tflaresof EVLac, t5flaresof ADLeoandtlflaresof yZCMi.The
reduction of spectrocolorimetric observations to the tlBV-system is made. No essential
differences are found between the results of spectrocolorimetric and. gBV-observations.
The value of the emission Balmer jump obtained approximatively from the three valuesoj tg 11 corresponding to the wave lengthr ll gsoo, +itl and b22o A islg (lsoro-/laeso+): +0,16, i. e. the same as was founil by us earlier.

Pacupe4enenne a,eprl{r4 B ctre}tTpe u,6brrosEoro trBryqe'ufi Bctrbrure*
aBeaA rrrtra UV cet 6uro uayveuo HyuxeneM [1,2] na ocuose ctrer(rporpaMM
,,uaxofi Ar{clepcrrrrr, trMerotr{rrx pa'Beprr(y tro BpeMe,rr, u sanru [i]-;; ;'r;;;;;:
IItrEM' trOTY.IEIIHbIM C TPEXKAIIAJIbHbIM {OTOANEXTPtrqECHIIM CtrEKTPOAOJIOPE-
METPOM. CPAAIIEUUE PEBYJII,TATOB trOKABAJIO, B qACTIIOCTI, qTO 3EASEHI4,fl AMEC-

:l_o5p,.o. galr-bMep ,Bcr(oro c*aq*a, roryrero". ; i3T; rri"rr.ru*o Hrr*(e,
uelr r [L, 21. B6t|.aw Ma,r(ctrMyMoB Bctrbrmeft tro rpeM BctrErrtrr{aM EaMr4 rroJryrreuo
lg (l"ruuo-ll.ruus1) : 0,15, a l(yoxe.rru (ranxe tro rpeM ,"o*-*ar;;";y;;lg (f"uuo-llruson) - 0,7.

r4cxop,n ua lranoft BeiluqtrEbr 6anrmeponc*oro o*aq*a, Mbr cqtrTaeM, ,,ropenolr6zuaquorrHoe cBeseHue BoAopoAa rre trrpaer ocsoauofi pontr B o6q",
u0



6anauce ra6brrosHoro traryrreuufi Bctrbrmr(u. ftyurenr U, 2l npegJlaraer ralt
BaBbIBaeMyIo AByXI(OMnOHeIIrEyrc MoAeJIb, n noropoft OAIIa uB cOCraBJIflIOqtrx

uBryqeEuf BctrbrmRE trpulraAJleffiUr penou6uHaql{sM BoAopo[a' a ApyraE -
Ao6aBorIHoMy retrJIoBoMy EBilyseEtrIo'

flpure4eunne n t31 orgomegl{fi IIoroI(oB 1asryqeuIaE xapal(repI'IsyloT

roJrrno HeIIpepbIBIroe[S6brToquoeuaIyqeutre Bctrbrmex, TaR I(aR-Br'16op cnenr-
paJrrr{blx yqagrxoB ctreltTpOI(oJIoptrMeTpa 6rrr c4erau ralttrM o6paaou, sto6bl

B HI{X He IIOtraAaJItr EMtrCCUOHII6IS JIEHIII4, Ha6ilIOAaeMLIe B CtrerTpax BCIIb-Imett

;r;;; ,r"a UV Cet. O4nano Molr{Eo rroJrararb, tlro mtrpoxotroJrocrrafi 60r,0-
Merplrfl Bctrbrmen SBeBA TI,Itra UV Cet r.anll(g- xapanrepl4syer B oCHoBHoM lrx
HetrpepbrBr{oe tr3ryqelltre, trocRoJrbr(y B 14, 51 6rino noxaaano ra n [2] 6rrro
uo4rneprH4e,o trp;06[aAa,tre HetrpepbrB,oro u,ryrlel{fifr .o.a' ?Mtrccreft B JIIIHtr-

gx B ctrel(rpax trS6brroqHoro tr3flyqeHtrfl 3rtrx BctrbrltreR'

34ecr uir paccrvrarpuBaeM AJIfl MaI(cIIMyMoB Bctrblmex I(aR Ea6JII6AgEIIE

EV L'ac, norliueuurre co ctre1rponoJroptrMerpoM, ra1 r.r Soroarenrpfl,qeci(ue
Ea6rroAeuus s cucteMe tlBV pV 1,"" tr Aqyx 4Pylux aB.eBA rr(tra I]Y Cp!,

;;;ffi;;;;";"r. npu.*ruara u Po4otro [o-gi,- ocasofi r rp' lL1-lzl
yr }tyuHereu [21. Ha6tro4euzfl co ctreHrpor(oJroprrMerpoM AotroJrrreHbr -He-
ouy6iluxonaHHbrMr{ pesyJrbraraMtr rr peAyqtrpoBaHbl It cllcreMe uBV. ho
AaJro BosMolr(Ho0rb CpaBHrrrb pesyJrbrarbr o6oux Brr[oB Ea6ilIoAeHtrft u upo-

BepIrrL cAeJIaEIIbIe paHee BbIBO[bI o paotrpeAeIIeH.vtu sHeplutr_]] ctreHrpe I{B-

6urroslloro rrBJlyrreul{.fl B MaficuMyMax Botrbrmen BBeBA rrltra UV Cet'

l. Peay.rrrarrr na6nro4ennft

cnenrponoropuMerptrsecruae na6rro4eHE.s EV Lac 6nrru upoaeAeEbl IIaMtr

o anrycre-l969 r. sa 7O-cnpebrcnrope A3T-8. ,[,nuurr BoJIE yqaornoB ctrer(rpa,

BbrAerr.rreMbrx ctrerrp;*ooipr*.rpofu, 6nutu crre4yroqtrMu: 1,1,3350-3650,

Zl,ii iiao v. blz}:-Sgzo A. flir naru6poBnrr troily-qaeMbrx Aarrl{blx 6brrra

r{ctroJrbsoBaHa BBesAa cpaBEerrtrfi BD + 28" 42L1,. Ouucanrae autraparypbl
r( MeroAr.rnr ua6rrogerrft gano B [3]. B ra6n. t [JIfl MaI(CtrMyMoB AeB.srr{ Bolrbr-

rrrex [pIlBeAeIIbI noraplr{ur,r orllorueHl{ft ]IoroKoB trs6blrgsuoro uarryqeEllfl

fl, COorBerCrByIOq,trx CpeAIItrM AJItrHaM BoJIE Rax{AoIo trA yqaCTHoB: II3500'
'tifi-iiZiO A. n"ry"uiaru, ua6nrogenuft rpex rra arr4x Bctrbrllren 6rr.nu pauee

ouY6nuxouanrr [3]' 
Ta6rnqa {.

Aara,
aBrYcT
1969 r.

1,1

1.4

1"4

t5
t5
L7

4.7
oe

24

BpeME, U? 1 ol.u ro

+0,29
+0,(8
+0,38
+0,24
+0,32
+0,29
+0,2i.
+0,24
J-0,20

(B-V)'c

22ln47m,5

L9 L5 ,L
L9 L7 ,1.

20 40 ,7
22 59 ,3
24. 55 ,5
24, 57 ,8
23 47 ,0
L9 21. ,4"

-1 ,26+0,07

-0,99+0,09
-1 ,46+0,06

-l ,12+0,1.L

-t ,32+0,03

-1 ,25t0,05
-t ,05t0,03
-1 ,13+0,10

-1 ,04+0,05

+0,51t0,17
-0,07+0,t4
+0,22+0,09
-0 ,51:L0 ,19
+0,11+0,02
+0,41t0,06
-0,,12+0,04
-0,,1.6+0,22
+0,.23+0,07

+0,01
+0,22
+0,11.
+0,39
+0,15
10,04
+0,24
+0,25
+0,11.

Pe4yxqur cuer(rpor(oJloptrMerprqecxfix ua6nrc4euzfr H cucreMe UBV
6rrna uporaaBeAerra 

"o.ayroqiq 
o6pasor,r. C uouoqtro 

-MeroAtrnr' 
pi?ry+6y"-

,ot iftrr"rOaoM Ia CenluAmeltr [13] u Amyceuuconr ll Crpafintnoorvr [14l' nauu

6nnr,r paccurrraEbr rronasareJrr4 qBeTa u - B u B - v gxnsBesA C IIBBeCTIIbIM

,1,,1,!,

wi;2t
I 62io

(u - B)c



p-acupeAeJrentreM aHeprutr B ctrexrpe. fiilfi rex E(e BBeBA 6ttnv. uafigeun
Cu-e : -2,5 lg (lruoolfn rr) vr Cn-v : -2,5 lg (fn nllurzo). Cpanrenrre Bbr-
qtrcJleuubrx z ua6mogaelrrrx [/ - B u. B - V gln oArrux tr rex ?r{e BBeBI
uoHaBaJro xopomee corJractre. c Ipyroft cropoEr,r, cotrocraBJrenue paauocreft
tronaaareJrefiqrera L(U - B):aL(B -V) c paBuocr.Ernru LCu_i nLCp_y
AaJIo BoBMo?nEocrb troilJrqurr, cJleAyroque coorEomeErilrr AIrfr peAyr(qtrr creHr-
por(oJloptrMerpuqecnux na6nro4euuft n cucrelre UBV:

A (U - B) :0,95LCu_i,

L (B - V) : l,LLLCa-v.

Ilporogn pe4ynqurc creftrpoxoJroptrMerptrqecnr4x na6nro4enufi EV Lac
n cucreMe UBV, mw 6panu otrpeAeJreurrbre EaMr{ pasnocrr[ LCu_n m A,Cs_y
tro orrrolreurrro H BBeBAe cpaBEeHEfi u trepecrrr.rrr,rBaJrr{ rx s A (U - B)
w L (B - V). ,{aree uerpyg-ro 6rrlro nonyurrrb u. caMtr troxaBareJrrr qBera,
rar( nar( trs BD + 28' 4271 [.xoucogoM [151. panee 6ruz uafige:F;sr IJ - B :

EV Lao

AD Leo

YZ CMi

| ,r.u,,, teTo r.
I tt. rx 4,e71 r.

t6l
t7l
t7I
tel
lel
Iel

lr0l
t21
tzt
t2l
t2)
tzl
t2l
t8l

u2l
lfzl
Itzl
uzl
uzt
lL2)
It21
u2l
tzl
l2l
t2t
t2l

[11]
111I

tlrl
t11I
t11 I

[1r ]
tltl

20. IX
7'l..tx 1972 r.
12.tx
L2.tX
15.IX t97t r.
10.II 1965 r.
IO.II
L2.II
T3.II
20,II
20.III
20.rt 1972 r.
19. II
19.II
[9. II
T9. II
20,TI
23,17
23.rt
23.1r

27 ,t ,1,965 r,
28,1
2S.r
3t.I
L7 ,I 7972 r.
L7,T
L7 ,I
20.t
20. I
2t.t
22.r

,1,12

Ta6nw4a 2

BpeMfl, U?

2oh4bm,l
23 29,7
,l.g 54,6
23 57 ,6
02 47 ,g
21 46,6
,12 03,6

01r 05,6
07 4l ,8
10 06,2
08 27,0
07 4.6,5
07 01,7
0,1 25,8
,1.4 15,7
L5 31,0
16 45,5
1.6 46,1.

t7 29,7
71 33,7
73 47,6
14 59,9

07 49,6
05 59,9
06 50,4
04 48,2
,1.4 36,9
1g 01,9
1.9 03,4
,1.4 51,,7

i,5 39,6
/i.6 24,7
18 59,5

-1.,07+0,20
-1 ,06+0,09

-,1,,40+0,07
-1.,0t+0,1.4
-0,54.1-0,1.7
-0,93+0,23
-0,60t0,21.
-0,97
-L,02
-1 ,03

-,1,,73
-l ,15

-7,17
-t ,0810,09

-,1.,23L0,,1.8
-,1" t,t"4t0,lB

-,1.,L2+0,,1.9
-1 ,00+0,19

-1 ,00t0,45
-0,92!0,26
-t,[5+0,49
-!.,44+0,36
-1 ,08

-{,08_,1, r29

-1.,01
-1 ,09*0,{9
-0,97t0,19
-0,77+0,19
-1,00t0,19
-,t",10t0,17
-o,gB+0,41
-0,71+0,26

+0,78+0,24
+0,07+0,tr8
+0,26+0,19
+0,26+0,2,1.

-0.,05+0,22
+0,15+0,20
+0,15+0,20
+0,01

-0,02
+0,27
+0,04

0,00

+ 0,25

-0 ,33-]-o ,22
+0,02+0,15
+0,03+0,16
+0,08+0,26
+0,t6+0,24
+0,03+0,72
+0,3210,23
+0,54+0,99
+0,44+0,43
+0,[2
+0,{0
+0,29
+0,30
+0,62+0,12
+0,54+0,72
+0,47t0,10
-0,26+0,45
+0,19t0,26
+0,27+0,55
+0,23t0,28

3neaga Aara U_B B*V IIcro.rIIr,rH



: -l ,26v. B -V : -0,34. B ta6n. L upunegenrr uafi4eunrre tarulr o6pa-
BoM tronaBareJrfi qBera (U - B)"a (B - V)s ua6brrosuoro ualryqenufi B Man-
crrMyMax BcrrbrmeH EV Lac. I4n4encrr((c)) uoAqepHr{Baror, qrotrptr DroM I[BJry-
Ifelrlre B BMlacclrolrHblx JII{EI[flx 6r,rto ucr(Jlloqeuo IIB paccMorpeutrfl.

flanurre U B V -S or ovterpuIr trB6r,rrosroro uailyrlermfi B Mar(cl{MyMax Bctrbl-
mex EV Lac, AD T,eo u YZ CMi trpeAcraBJleurr s ra6r. 2. Oruer:rnr, uro
ueo6xo4uune ,qJrfl pe[yxqrru trprlBe4enHbrx s [6-121 gaunnrx rronaaareJlllt
qBera Bcrrbrxl{Baroql[x BBeSA B I{x EopMaJrbHoM cocrofiHutr 6r,rnu uaur BBflTbr
nB t16-tBI.

2. Ourn6xn ua6.nrogeuufi

Honoplruerpuqecxue na6mo4eurr B0II6rmeH BBeBA rrItra UV Cet [poBoAsr
IryreM cpaBrrerrufi noAJlemarqero raayqeuuro uB6brrosuoro uBflyqeuug Bctrr,rmnu
r HaHoli-nu6o aaparee uanaepeunoft BBeBAbr, csuraelroft {oromerpuuecxffl{
craHAaproM.

Paccuotpzucrarrara MeroA, B r(oropoM areapoft cpaBlrerrufi cJrylntrT car{a
BCtrr,rxuBaroqa.fi BBeBAa B ee EopMaJrBHoM cocTofiuuu (eror MeToA 6ru npuuenen
Hpucra.ns4n r.r Po4ouo, a rax)fie Ocasoft u gp. [6-121). Ocuoenyro qacrb oltrI4-
6on uonasare.reft qBera re6rrro.ruoro [Bflyqrenlrrr Bctrr{rrrex Br,rabrBaror omu6nrt
otrpeAeJreHurl troror(a oT BBeSALI B ee HOpMaJIrHOM COCTOfiEIIT( /o rt UOrOna Ot
BBeBAbr Bo BpeMfi BcrrbrltrHr.r /6a1 B paBEbrx Slrnrrpax. OotoanexrptrsecKrre I{a-
6moAeuus Aaror BoaMox{Eocrr' oupeAeJrllr}, oruoctrreJlbuyro cpeAurcIo rtnaApa-
ruqEyro oruu6ry trorofia .f o, Horopyro lrrr o6oasaqr{M r(ar o\l I s. tlro xacaercs
cpeAuefi HBaAparuqEoii ouru6xr rroror(a ./611, ro ee c Aocrarosnoft roqlrocrbro
MO?r(HO OtrpeAeJrr{Tb r(3 COOTEOIITeHT4fi

f In4\'6
610*r : \_,1o/ 6ro.

Tanurr o6paaolr, Mbr orrpeAenunr ouru6xtr tronaaareneft qrera (U - B)
fr (B - V) v.zdrtro,tuoro raryqeur{fi Bctrr,rIuen BBeBA utua UV Cet c nomoqrro
or,rparxenufr, cBffBbrBaK)qux r4x c omr6nanru uoroltoB f s u f s11, ,[,lr atoro
Mbr trpe4craBlrM Brrpax{er{r{.n AJrfi tror(aaare;reft qBera B Br(Ae

(U - B) : - 2,5fg3 + cons[ : - 1,086(ln iy - ln i6) f const,' "LB

(B -V): -2,5tsfi +consb: - 1,086(Inis - lniv) f const,

trptrqeM BxoAflqrre B Hrlx iu, in, iy ecrb orr{omeHr/tfi troror(oB raa6rrroquoro
UBflYlIEHI4fi BCIIbII]]Htr I( trOTOI(AM OT BBESAbI B EE HOPMAJIbI{OM COCTOfiI{fiI(:

, - 
/o*f-ro

"____T.
?Icuomay.a Dro Bbrpax(eurre [Jrfl l, ur,r uafi4eM cJleAyrcqee Bbrpax(eutre AJrfi
orEocrrreJrbrrbrx cpeAtrrlx KBaAparllqlrbrx oun6oH:

/ oo \' (oro*r)'+ (6ro)2 , /or, \'
\-t-l : lG=r,)-t- - \f;/ '

Itpoue roro, trptrErMa.fi Bo BHrrMaHtre trptrBegeEuoe Bbrmg cooruomeEtre,
cBE3r,rBarctqee Me?fiAy co6oft omu6xra oro*f tr o1o, Mbr npeo6paayeM tronyqeE-
Eoe Bbrpax(eHtre cJIeAyrcnUrM o6paaou:

(+.,)(+)'
*--------iz- * (+)'(+I:
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HaHoueq, MbI troilyquM cJreAyroqrre Bbrpalr{eEr{fi
I{Bera ua6r,rro.rHoro trailyseHun Bctrbrrxex

gnn omu6on uoraaareteft

61u-p1 : t,Q$S

61a-y1 : t,Q$S

flpu nrrno4e arl{x arrparHeuuft Mr,r EctroJrbaoBaJrtr uaBecrrBre uB reop[rr
omu6or (cu., uaupuntep, [19J) coorEomeutr.E, cBfiBhrBarorqre cpeArrue rmaApa-
rflqnr,re omu6xu cyMMbr U : A * B n claraeMbrx A u B, sacruoro 7:: ClD, AeJruMoro C-u. Eeturena D, trporaBoJrbuoft {ynrqun W : I (X, Y)
u ee apryMeuron X, Y:

ozu : a\* a?8, (+)': (#)'* (+-)' , a?1,y: (#)'r. + (#)' 
"y.

Cpe4uze HBa4parusHrre omu6nu tror(aBareJreft qnera U-B u B-V
ua6rrrosuoro uBryqeuu.E Bctrbrmen g;ra na6nroAesuft ltpucrarr4u u Po4ouo
u Ocasrr u Ap. otrpeAeJreubr rraMtr c troMoqbro trptrBeAeuuoro Bbrrtre Bbrpalneutrf
u AaHbr s ra6r. 2. flpn BbIq[cJIeE[Ex Mbr trctroJrbBoBaJrtr Buaqeurrfl oruoueuufr
rloror(oB Io,1,lIo_r{ ornocureJrbrbrx cpeAuux HBaAparuqHrrx oruz6ox oyol fs,
corJlacHo t6-1,21. tlro racaercn ua6mogenuft ltyuxeJrfi, ro ux omu6nra, 

'nan

ynasarro s [2], He trpeBbrmaror 0*,1, Ba trcxrroqeuzerr ooo6o orMeqeuubrx r,rM
Bcrrbrrtrex, noropble ue 6nruu Bltilroqeur,r B rramy cBoAr(y.

flpra cueHtpor(oJlopuMerptrqecrrx ua6nro4euzflx Mr,r trpotrBBoAtrJrrr cpaBrre-
Hue Iroronos ua6r,rrosuoro uaJryqeur(fl Bctrbrrtrer( tr BBeBAr,r BD +zff. 42L7,
csfiraeMofi {orolrerpzuecxr(M craHAaproM. floarouy oupeAeJreurle omu6on
trol{aaareJrefi qnera 6rrno rponeAeEo HaMu c rroMoqbro rrecnoJrbno ulrbrx Bbrpa-
?fleHufi, noropbre Mbr rerrepb paccMorpraM. O6oauasrM uoron llaryqeHtr.s or
BBeBAbr cpaBrreur{.rr B HaKoM-JrE6o ua cuexrpaJrbrrbrx yqacrroB uepea 1", z ero
cpeAuloro HBaApar[qnylo ouu6ny rrepea or"r. Itpolre roro, BBeAeM B paccMor-
peHr{e BeJIr4rrI,IHy

Innr- Io
r : _-__T;_ 

,

r4e 1o fr r orr - troTor(tr tr3flyqeHufl or Bctrblxr{Baroqeft BBesA},r B ee r{opMaJrb}roM
cocro.firru[ rr Bo BpeMg Bctrr;rurxr{. Tor4a Mbr troryqrrM cJretryrcqtre BElpa}r{eHr4fl
AJrfl cpeAlrl{x HBaAparrrsHblx o11146olt tronasareneft qrera za6brrosuoro r{BJry-
qEHU.g BCTbIIIIKIT:

61s-B) :r,086 [(+)'. (+)'] 
/', 

6(s-v): 1,086 [(#)'l- (+)']",
lpr{seM Airfl otrpeAeJrerrrr.fi orulrr, 6rulru, 6rrlr, cJry}r(ar cJreAyroqtre oAr{-
Ear(oBbre Iro BI{Ay BbrpameErrfl:

[(#)'
[(#)'

+

+

(+)'l
(+)'l

(+t,X*)'
r4

Peayrrtarrr srrsucrreuufi omu6on cuer(rpor(oJropuMerpuqecnux ua6rroge-
uuft, pe4yqupoBarrHbrx K cr{oreMe .UBV, trpr,rBeAerrbr s ra6r. t.

flpu runo,qe Br,rpa)fieuwir gnn omn6ox rla6nro4enuft lrrr ue yqrrrbrBaJrtr,
qro troHaBareJrl{ r{Bera o6tenra, rrcrroJrbayer{oro B KaqecrBe crarl4apruoro trcroq-
Hr{Ha uBflyqeuttfl, T. e. BBeBAr,r cpaBuerrrr.s unr cauoft BcrrbrxrirBaroqeft anee4u
B ee IIopMaJIr,uon cocr6gru{r4, TaK}r{e oTflrorqeEr,I. omu6nalrr. O4naHo ato 6rrno
cAeJrauo rrar\{[ troroMy, rrro Mbr rrarrrJlr,r, qro Ar.fl caMrrx uauepenufi noragarerefi

1t4

(+l: *(+)'



qBera uB6ErroqEoro EsryqeEtrrr Bctrbrmr(@ xapaRTepEbr omE6r(E tropfiAr(a
0-,05 - 0^,70, a uuorga u 6o.rrme, B ro BpeME RaIt troraaareJrr qBera
gBeBAE'r cpaBueutrrr IrJrtr Bcubrxuaarorqefi BBeBArI B EopManbuoM cocro.autrtr
o6rr.rHo 6rraaror omn6osgbr ue 6orree seM Ea 0^101.-0*102.

3. Cpannenue peayJrbraroB E BbrBolhr

B ra6r. 3 upure4eubr AJrE Haxr,qoft r{B BBeaA cpeAEtre BHaqeEtrE troxaaare-
neftqnera U - 8fr3 - 

yrr6rbrroquorousryqeEu.E BMaxctrMyMaxBctrhlmex.
Oope,queuue Bcex AaEHbrx, Ba trcnJlroqenueM rex, r(oropble uoJl)rqeEbr }tynre-
relr, 6ruo trpol,rBBeAeuo c yseroM uaftgeuurrx HaMtr cpeguux rBaAparlasHr,rx
omu6ox, r. e. 6r,rnr otrpeAeJleubl cpeArue BBBeItreEIrbIe BEaqeEltE u Ilx cpeAIrLIe
KBaApartrrrurre ouu6nu. Cpeguze Brraqeutrfl, trolyqeEubre tro AaHEETM f(yurenx,
uptrBeAeHbr AJrs AByx BBeBA crpoqxofi uraxte 6ea ynasanfr.fi. nx cpegreft rnag-
paruuuofi omu6Hr.

Ta6nuqa 3

EV Lac
AD Leo

-1,14+0,09
-{ , to+o ,03

-1 ,08

+0,21=l-0,09
+0,05+0,07
+0,08-

YZ CMi -0,95+0,06
-l ,'l't

+0,49J-0,06
+0,20

tr4a peaytr,rar oB cne HTp on o JroprrMerpuqecnllx u a6nioAeuu fi. 6l;^;lw rro.lryqeH],r

cJleAyroque cpeAur{e BBBeIITeHI{rIe BEarleuur: (U - B)t: - 7,79 -t-- 0,05;

@ -v],": + 0,10 +- 0,05; lsUr*Jlni:+ 0,26 -r- 0,02; lgUnrrll.,rrn):
: + 0,tO t.0,2. tr4x lroxuo cpaBHr{rb co cpeArrtrMrl Br{aqeulrlrMr,r AJrfl rpex
Bcnr,rmen EV Lac, peByJrbrarbr na6;rro4enuft xoroprrx 6r,rru o6cyxt4elrrr u [3];
Tu - B)": -7,7tt -r--0,09; Tu --n1. - + 0,07 -t- 0,07; TgTh;Jt;):
: + 0,26 -r 0,08; TgQ^r"lf;;f : + 0,16 -F 0,07.

tr4cuonbsonanurrfi s [3] cuoco6 upu6nraxrenHolo otrpeAerre:uvrfr BerrlsuHbl
6a;nruepoucHoro cKarrna B crrer{rpe lra6uroquoro trBJryrIeHtrfi Bctrbrlrlen
Ig (lrouo-/lru56-;) cocrour B cJreAyroqerr. 3na.reuus Ig lruuo- 6r,rlu upuuRrr,r
paBHr,n{r,r Ig lruoo, a BHarreHu-s lg lrouo* 6r,rrlr nafi4elrbr r{B ana.Ierrufi lg fnrr,
r.{ Tex paaJrr{ur,rft ltexr4y lS luurn* vlg ln rt, r(oroplre MorJItr 6r,rtr, nauu troilyqeHbr
c nol,rou1bro trpoAoJr]neHnn 4o h3650 npnuoft lrutrrvru, coeAr{Hflroqefi na rpa$uxe
c ocfl^rr{ 1g 17,71?" ABe rosrtu, cooorBercrByroque ArrrrlraM uoilH}u42L7 v }'5220.
floryvaeuoe raHr{r{ o6paaou pa3rr4tlrre Me}r{Ay Ig luuur* il 19 f+ry cocraB.rrrler
0,10. [,rr Manctr]\ryNfoB Bctrbrmen EV Lac HaI{ rro AaIlIrbIM [3], tax rr rro [pI{Be-
AerlHr,rM 3Aecr, AaHHr,rM Mbr lloilyqaeM lg (lruuo-/lrouo*) : + 0,16.

Taxnu o6paaont, BHaqeurrfl lg lruuo- u lg lruro* Moryr 6rrtr, o6pemeuelrbr
ctrcrer{arusecnr{rlrr4 ouru6Harrr.r. Cncremaurqecxr{e orul{6Hr Ig fruuo- npx;1 nu
IrMeror cytqecrBel{Hoe BuaqeHue, Ho ouu Moryr 6r,rrr uuouse SaMerubrMrr AJrrI
auaseuufr lg ftuuo +, trocnoJrE'Ity rIaM Ire r{BBecrllo, KaK n 4efictnuteJrr,IIocrtr
[porrcxoAr4r vaMerreHrre B I{HrepBaJre AJrI{H BoJIIT or 3650 go 4217 L. O4uaHo,
IIO-BIIAI{MOMy' CJIeAyer CquraTL CoBepIIIeHIlo HeBepoflTHr,IM AotrytqeEl4e, qTO

DTo trBMerreHrre croJlb BeJrr4r(o (uopxgxa 0,5 n noraplr{rtuuecxoft mxare),
qro6br Molr{Ho 6rrro o6tscHl{rb paarus[e Me]r{Ay BHaqerlll.sMrr lg (lruro-/lruro*),
rroJryqerruElMr{ Hax[r4 u Ftynxenerr.

fIo4ue4a r4rorr{ [poBeAe]rnoro cpaBHeHr{E peayJr},TaroB ctreI(TpoKoJropr{-
Merptrqecnux rr urrponotroJrocHbrx UBV-s.a6tngeurafi Bctrr,rltrgx aBeBA rrrlra
UV Cet B r{x Mal{cuMyMax, Mo}r{Ho cAeJrarb cJleAylotr{ue BbrBoAbr:

1. Pasnusufl trolyqeuHbrx BnaseHuft uonaaarerefi qrera BbraBaEbI B ocroB-
uoM ortru6malrur ua6nro4euIafr. CncreMarusecnue paarflsufl B pactrpeAeJleHuu
Brreprl{Ir B ctrer(Tpax u36rrto.ruoro r.raJryrre}rr4fl BcrrIJI[eH, tro-BrrAr{Mor{y, il{aJIbI

trJru oTcyrcTByIoT.
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2. Orcyrcrrue cyqecrBeHubrx paanzvzft Me)fiAy pesyJlbraraMl[ ctrenrpo-
r(oJropr{Merpraqecnfix u mtrportorrJlocublx U BV -na6nw,4euufi BEoBb troATBepm-
Aaer BbrBoA o roM, qro BHilaA aMr{cctrourrbrx nnsufr. B aEeprzro, uBilyqaeMyro
BCtrbrmI(ar{I{, MaJI.

3. Her ocuosaHraft rrgMerrsrl cgerauurrft n [3] sblsog o uanoft BeiluqllHe
aMl{ccl{o}ruoro 6amrrepoBcr(oro cxasxa B Maxczr{yMax Bctrr,Imen, rrocroJlr,Ky
paccMorpeHr4e AotroJrrr[TeJrbrrbrx AaHrrrrx ctrenrponoJropuMerpzsecxlrx rr UBV-
ua6nrc4enuft ne gaer ynaaanuft Ea cyqecrBelrHo,Iruoe pactrpeAeJleulle Bueprl{tr
B ctrenrpe ua6rtrosHoro trBryqenfir, qeM Hafi4eunoe a [3].
Aupe,rr 1973 r.
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Tou LI, 1974 r,

aMI,ICCIIOHHbIfl EAJIbMEPOBCKmII IEHPEMEITT
IT SJIEHTPOHHAfl TIJIOTHOCTb

BO BCTIbImHAX 3BE3[ TUnA UV firrT.A'

P. E. Ieprudepr

EMncc11ossuft 6auruepoacxufr gexpeueur B ctrenrpax Bctrbrme$ BBe3A rlrtra UV ]trta
aEaTIIIBIIpyeTCE B paMRaX Tegpllu UByryqeEI4E nOgOpO4uOrt IIJIaaMEI, oIITI4qeCRtr torCtOt
n ornurri [2]. Ecun cqrrrarr,, qro rrrrgtrE e$sexrunuo uaryqarorcr n o6racrxx, rge T "::15 000 -i 20 000o K, roua6urogaeMbre AeRpeMeErbr trpeAcraBJr-fircrcfl reoptret upr aneRr-

ponnoiiu;roruOCTI,I 1012 -. 1014 ctr,-t w sepOnTEOCTII BInxoAa I43 cpeABI I(BatrTa Lo, panuot

10-5 - 10-4.
flonyueuune ctre1rpoorotrtrqecRl4e Oqegfiu .,;orna2-4 11opEARa BeJII{qtrEhI IIpeBrrmaIoT

saiiAeusme tro nprrBLrM 6recna Bctrbrrtren SorouerpnuecftIro oqeERE rz{, u eto o6crofiTer6crao

aacraBJl.fler orraBarbctr or trpeAtroJrox{entrE, qro pexoM6lrnaqrrouEoe BbrcBeqrIBaEI{e fiBJrfl-

ercfl ocEoBEbrM rrpoqecooM, otrpeAeJrfiIoqlrM TeMtr aaryxaEl4E BotrbrmeH.

ENIISSION BALMER DECREMENT AND ELECTRON DENSITY IN UV CEt-

TYPE STAR FLARES, by R. E. Gershberg.- Emission Baimer decrement in UV Cet-

type star flare spectra are analyzeil in the lramowork of the raaliation theory for the opti-

"uily 
thi.k in lines hyclrogen plasma [2]. Supposing /r: 15000-+20000' K in lines' origin

regilns the observecl Balmer decrements can be represented by this theory lf n" : 1012 .'
-:-. 101a crn-3 and Lo-quantum escape probability B|r: {0-q -+ t0-4.

Spectroscopical values z! obtained are 102 - 10a times as large as oompareal to photo-

metrical values zf that have been founil from flare light curves. This fact forces to refuse

to beiieve the reiombination relaxation is the main process that tletermines flare decay

rates.

B pa6ore [1] reopns 3Mr{ccr{oHr{oro 6ailbMepoBc}rofo AeHpeMer{ra (6. A.)
B uB;1yqeHI,I14 ouruqecnll roJlcroft cpeAbl c lpaAaeHroM cltopocrl{ BHyrpeIIHIIx

AB[]ReHufr 121 6:,;.la uprrMegega AJr.E arraJrr{Ba clro1ofiIrbrx xpoMocdep Bctrblxlt-
Balorqux BBetsA Ttrrra UV [trra. Xapan:ropua.E aJronrporruafi rrJlorrrocrE xpoMo-
csep BCex AeB.rIrII 1aByqeHHLIx BBSBA oHaBaIacB 671rBKa I( 3'101'2 crL-l B'raxrax
ycJroBr{.frx BpeMfi ycTaHoBJrerrr4-rr 14 OHr{BaIIr{OHI{OIO paBHOBeCIIfl - caMolo Me,q-

JIerIHoto peJlaxcaql4ol{Eoto fipoqecca B rrJIaBMe - cocTaBJI.set l-2 cew.EcTecT-
BeIIHo trpeAtrOJIaIaTb, qTO SJIeI(TpOlIHa.fi trJIOTIIOCTL BO BCIIBImKax IIe HI4lIie'
qel{ B CtrOHOfiHoft XpOMOC{repe, lr, trOCItOJILKy BCe I{MeIOq,I{eCfl CIIeHTpbI BCtr],I-

meK sBeBA rtrtra UV }tlma uolyqeHlr c BpeMeIrHrrM pagpelrTeurreM lropflAl{a
Ml{rryr IIJIII AecflTI(oB MIrIIIyr, Ha6IIoAaeMbIft 6ailEMepoJcltl{ft AeKpeMeIIr arr{x
Bctrr{rlen coorBercrByer cBeqeH[ro HBaBI{paBIroBecHoft IrJraBMbr. 3ro o6ctog-
TeJIbcTBO OtrpaB[bIBaeT aIIaJItrS TaHtrX CKOpOTeIIHbIX UqotleccoB c IIOil{OIqbIO

reoprru craqr{oEapEoro CBeqeHI{.E BOAOpoAEOft ulaarurr [2].

Ha6.nro[euug

Ha6nrogeulrn 6, A, Bctrrtrer BBeBA rr{tra UV Etlrta cpaBIrrIreJrBHo lreMlloro-
qucJIeHI{bI, TaK HaIt [poBoAI{JIIIcb JII4III6 Ha AByx o6cepnaropllflx: Ha 

^36-
u B2-,qrofiMonrrx pe{reHtopax B o6cepBaropr{r4 Max-,{onanr,F, vt Ha 216-M

l.L7
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pe$ilenrope uM. aI(aA. I. A. IIIafiua (3TIII) r }tpnrrny. Bneprue anuccuouurrft
O. l. ,.o"r-ex 6r,rl otrpeAeJleg [tynxe.neu [3, 4l npu na6rro4euutr BCtrbImeH
yz cMi s.XII 1965 r. u EV Lac 11.XII 1965 r. c npeneun(rM paspemeEEeM

onoro 3 nur. cuenrp Apyroft Bctrbrrtrnr{ EV Lac 12.yil 1966 r.,_yc-pegueuurrft

uo sceft Bctrbllrrxe, 6irn 
-uolyueu 

a ltpr,rnry [5]. floaquee Ea STIII 6rr,rr-noly-
qenbr 6. A. EecnoJrbltux scnbr-eH YZ-CMi [6] r 4nyx scrrErmelt AD Leo [7, B].

Ha6,ilrogenu fr YZ CMi selucr Ea ctrexrporpa{e -c EOfIolr, rpu erort 6u.ro

Eocrr{rHyro npelreru6e paapemeul{e 7-2 nutt,. Crexrpa.rrrble IIa6JIr6AeHI'I.E

, Hpur*y cooponorx4airuci {orolrerpuvecxlrlM trarpyJrl{poBaE}IeM 6;recxa

COOrderC1ayrOqef BBSBAsI, u MoMeErbI tro1yqegfi.fl 6.4. oruoc.flrc.fi I( onpeAe-

JreHrrblr{ {orouerpruecl(trM {aaam Bctrbllrrex.
Bce ory6lrHoBaHrrr,re r( Hacro.sqeMy BpeMer{rr olpeAeJreHl{fl orHoctrTeJlb-

"ur* 
,rrrarCuBuoorefi BOAopOAIIbIx rraurafi Bo Bctrblml(ax sBeBA rrana UV ftrra

trepeqllcfleHbl s ra6r. 1.

CouoctarneHrre c teoPlrefi

Teoperuuecttafi"6, [. B ltBilyrleHfiu oflrl4rlecr(rr rorrcrr'Ix cpeA, rAe octtoB-

rrbrM MexaHtrBMoM BoS6ylr(Aeutrfi sBJIff rorcrr aJler(rpouHbre yAapbr, otrpeAeJrfl ercrl
rpeM.fr rrapaMeTpaMr, erer,rpoonofi relrnepatypofi, aJIeHrpOurrofi, u,noruocrnro
ra trpospasuooTblg CpeAbI, HOTopyIO y4o6no xapanrepllsoBarb Bepo.ffruocr],Io

BbrxoAa Lo-nnauta p!.. BrrvucJleglfl 6. g, gnx EI{poHIIx AIIarasoHoB Bcex

arrrx [apaMerpoB, srrtronuesurre s [2], II9BB9JII{JII( paccMorpet, o6qraft xa-
paHTep BaBtrcuMoorr4 orr{ocrrreJrbrrblx rrHTeHcr{Blrocreft 6anruepoBcltl4x ttuuufr'

oT [epesI4cileEELIX BeJII{qI{H, qTO, B CBOIO OqepeAb, AaeT BoBMO}I{HOCTb AeJ]aTL

upn6nuxteullble oI{eHHtr {rsuuecHrx ycrqagfi, B Horopllx Mo}fier BoBHI{KarB

,o, ,r, uuoft Ha61logaeirluft 6. g. Palree l7l 6stru B6ITI9JII{SHrI 6olee uo4po6-

HbIE BbIqUCJIEITI4.II AJIfi T, : IO OOO" K 
' 

KOTOPbIE IIO3BOJII{JIII trOAO6PATb TEOPE-

rusec1us MoAeJItr cral{troHaptrrrx xpouoc{ep, AocraroqHo xopo1110 trpeAcraB-
y1ErOqUe AMECCI{OHErIe 6. l. Bgnblxl4Barcqr,rx SBSBA B CIIOHofirrOM COCTo.fl-

Htrr.r, a TaKlHe nafiir.ranOSCxufi AeKpeMSHT CuOHOfiuOft COlrr1eqHOft XpOMO-

c$epu.
B cHoporeuEr,rx BBeBArrbrx BctrErrtrnax reMtreparypa r4sJrysamrqel4 trJraBi\{Lr

Merrfiercrr co BpeMeHeM, 06 aroM cBzAereJlbcrByror fiaqecrBel-Inr,re rrBMeEeHr'LE

nltrefisaroro cueHrpa BctrbIIIIeK [91. Xapa1repga.rl reMtreparypa Ara Saarr
I{HTEIICI{BIIOTO UsJIYIIEHI{fi BOAOPOAEbIX JII4HI4ft, trO-BI4AUMOMY, 6NUEHA IT

15 000- 20 000'K.
Ha puc. t couocrasfleg];r Ha6JrroAaeMbre 6. A. sc11br111e1, B ctregrpax Horo-

prrx 6rrnlr trBrvrepeubr orr{ocrrreJrbHr,re trtrTeucr4BHocrr4 He Meuee qerbrpex ilrrrtvlfr.,

, r.op.rrn.c*Ire 6. A., paccq[ra,Irbre Ailff pasilus*brx TLeT F3, "pu 
T, : 15 000-

n 20 000" K. Pacserrr orr{ocfireJrbHbrx trrurerrcl{Buocreft 6a.ntrteponcnzx nranrafi

trpOBoATIJIuCB IIo flporpaMMe, o11ugan11oft s 11,- 2], AJLtt AIIaIIASSHa Eilexrpotr-

,r* ororrrocreft or3.igt'4o t01a cil,-z u Ars F[ ot 10-3 Ao t0-6, trprqeM Ar'E
coceAHr4x BapuaEToB aTtr flapaMeTpbr MeH.sJrucb ]ra troJrtrop.EAHa Beilr4sulrbl.

Te teopetuqecxue 6. 4. ua [oilyrleHrrolo ua6opa, Horopbre onaga;rrrcb troAxo-
gflrqr{Mu AJr.rr trpeAcraBJreur{.fl Ha6flroAegufi, 4aur,r Ha pr{c. 1 cn,nournrruu ilvrufrfl-
mp1. Ocnosurre xapaxrepr4crrrnt4 arr{x reoperllsecltux uoAe.neft trplaBeAelrbr

s ra6r. 2. B nocJreArrr{x cror6qax ra6n. 7 Aaubr Harr6oJlee Bepo.rlr}Ir,re [a-
paMerpbl BcrrblrrreK, trorysaeMr,re rdB corrocraBJlelrr4tl Ha6JlroAeuuft I4 Te-

opr4rr. Ouenu4no, rrro arr4 oqeunn lroJryrrarorcfl c rotruocrbro Ao lrlroir{rrreJrfi
1.5-2.

Hax cJreAyer rr3 pr.rc. t, na671ro4aeurrft 6.4. Cunrnoft Bctrr,rrr6ll EV Lac
11.XII 1965'r. lroxrer 6rrrn npeAcraBJreH uBilyqeHl4eM rop.Esefi rrJra3Mbr c

xapanrepnoft enextpousoft rnotnocmro 1013-1014 cJ$-B. B. l. EV Lac, cpe4-
nr.rfi uo scefi scnrtltrne 12.VII 1966 r., coorBercrByeT cBeqeuuIo MeEee trJIoT-

uoft u 6onee xoroguoft unaautr.B.U.6nctpnx BSIIrIIII}H yZ CMi u cyrqecr-
Belrgo 6onee upo4orIlHIITeJIbHLIx Bctrr,rrrlex AD Leo To]Ke xopoilIo [peAcTaBJIfi-
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Pmc, l. Cparuerir,re ra6rrogaelrr,rx orHocrrreJrr,Ebrx rrqregcr4Brrocrefi 6anr-uepoBcrux n:rrrtuft
D crreKTpax Bcrrbrrrreft sBoBA Tr{[a UIr Hrara rr reopertrsecnux 6. g. gna ouru{ecnn ronctort sJtr(Ert$x BoAopoAa trJra3r{6r c rpaAr4eETOM Cr(Opocrr4 BEyrpeEEr4x Anr,rxernft
Hprepaqun cr4MBoIroB coorBercrByer rropEAHoBbrM rroMepaM ctrer{TpoB s ra6r. 1

erc.s rBryqegqeM o.trrrdqecxtr rorcroft rrJraaMbr npu T": 15000 -_ 20 000. Klr ft": (1 - B) .llrz cJ%-s. (Or:uomenue In, /1no Ea ctrenrporpaMMe N 16
otrpeAeJleHo BecbMaHeyBepel{Ho * cM. ta6n. 7 - tr, Bepo.fITEO.? saMerEo 3aBr,r-
rueuo.)

Prc. 1 uo*aer,rsaer, qro cpeArr paccqr4TaH,brx MoAeJrefi ecm [apbr -k tr g, h u f, I m m, -.y r(oropbrx paBruqr4.fl 6.4. upenc6pexramo rraJrbr rro
cpaBlIeHrrIo c Bepo.rlTuoft ouru6xofi r{Brreper{r4.rr orrrocrrreJrlrrhrx rrrrrerrcrrBHo-
c:refi anrvccrror{Hbrx ,l.ule,vrft. 3ro o6cro.sreJrbcrBo BaTpyArr.rrer oAEoBHaqHyro
LrHTeptrperaqzro na6nroge:r,wft, Ho, K CqacTt,lo, o6eralr uo4enanr n xarx4oft uape
coorBeTcTBer oIEra tr Ta iRe oJIeHTpOrrHarr trJlorHocTb, TaH qTO rJraBHhrft racno-
mrrfi napair'rerp Bcnbrlrrl{I{ - BeJrIdqrLHa ne - orrpeAeJrflerc.E orr[caHrrbrM t\rero-
golr uau6oJree yBepeHHo.

Ha ocraJl'rbrx AeB.srlr ctre*TporpaMMax, trepequcfleu,brx r ra6r. l,
6r'rnlr r'rauepeHr{ or}IoclrreJrr,Hr,re I{HTeHcr{BrrocTI,r roJrbr{o rpex r{Jrtr Aa}r{e Jrr,rrrrb
gryx 6amuepoBcKr4x nuLfr., Oueara4no, arrr AarrHbre ne uosaoilnror yBepeH-
no uo46nparrr coorBercrByroqrre MoAeJrra, HO MOrnro rroxaSarr,, qro paccquraH-
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Puc.2. I{sera U-B w
B - 1/ Bcrrblrrren BBSBA Trtrra
UV I(nra n6ru.tw MaRcr4My-
lror 6lecxa u qBeroBr're xa-
parTepr{cTtrr(rl zanyveur,rfi
paaruuuot nplrpo4rr: a6co-
JTIOTEO qepHOrO TeJra
(f > 15 000'), orruqecnz
rorcroii B JruEr{.Ex BoAopoA-
roft uaann (7o: 15 000,
20 000 ra 25 000'K), onrnue-
cxr roRnofr ropaucft nJra3Mbr
(T c > B0 000' K) tr crrrxpo-
TpoEr{oro usryseEuf

reubr UBV 1L71.)

u- It
_2,

-l B_V

Ta6nuqa 2

HI;re 6. A.AJrrr trJIaBM6r c n") 3.1012 cJW-s fiF'rr,2 3'10-5 BtroJIEe AocraroqHbr
AJI.fl IIpeAcraBJIeI{I{fi BocLMI{ I{B AeB.fIrII ctre1rpoB. Jlumr 6. 4. Bctrblml(tr
YZ cui 17.I 1969 r., rAe Isrm lltutrpeBbrltraror 1sr, Ire yr(JraAblBaerc.E B paM-

Krr pacci\{arpr4BaeMofi Teoprrrr. B uprtuqlrue SorolterpnsecfirlM cJroE(errrreM

cpaBHI{reJIbIIo Kpyroro 6. 4. ueroaMylqeHHoft xpoMo6$epbl I4 I{HBepcEoIo

AeHpeMeIIra rI,IIra Bctrbllritu EV Lac l"l.XII 1965 r. MolI{Ho, Bepo.Erro, troJly-
qr,rT; ra TaKoft ]reMoHoroHrrrrfr xo4 r{rrreHcr,rBHocreft 6arr,mepoocnrilx Jrr{I{uft.
O4naxo roqrrocTb crrenrpo$oroMerp[qecxr4x Aarrl{trx, troilyrleHH],rx na SOfluonr
crleHTpoIpaOe, cpaBEIlTeJIbHo Er{BHa, TaK qTo Heo6xo4u}Io [peABapI{TeJIb-
Hoe roArBep)fiAelIue noAo6IIoIo 6. R. s ApyIlIx, 6onee :rot1ublx Ha6JIIOAe-

HI,IfIX.
FIa prc. 2 4aurr Br,rqucilenHbre IlBeroBr,re xapamTeprrcrrrltll otrTllqecnrr roJI-

cTor,i B ruruprnx BoAopoArroft trJra3Mbr r{ Her(oroplrx Apyr[x rT}ryseH.vlfr.l a raK]fie
Har46oree yBeperruo uaMepeHHbre r{Bera Bctrbrlrren BBoBA rrrtra UV Itrata slrrwsv
MancrrMyr{a 6necxa 14, 70). (Bce reoperr4qecxue r{BeroBbre xapaltreplrcrrlnl4
loflyqeur,r c IrcrroJrbaoBarrrreM Blrnrnroccxoft peB[BuI4 Itpr{Blrx peaxrllrlI c?Ic-

AorE fl ulleiiqaroro r.r3JlytleHurl B rloJrocax
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O cnemrpanbrrhrx tr Sorouerpuuecnux oqennax
aJreftTponnofi uuorsocru

Bo Bcrrbrmnax BBeBI rurra UY ltura

_ Ha ctreftrpax Be,nbrmr{u Ev Lac 11.xII 1965 r. r(yrxem trpocJreArrrr cepurc
Ea,rruepa [o H:.r [3]; {opuyra l4nr,ruca-Ter,repa Aaer B aroM cryqae Bepx-
Hroro_ rpaltrqy eJreRrpouuofi nnorHocrrr n us.nyvaroqeft trJrasMe n" I 2.
.1015 ctt-?, rorAa KaH r.r3Jrolr{eHHbrfi srrme merog-6. A. AJrfr arofr me raouri*,
TIPIIBOAtrT K BETIIqEEE IOLL C]W-B I{ HI[E(E. B CUEHTPE BCtrEIItrHU YZ CMi 7.XII
1965 r. I(yuHerr,.trpocJreAr{Jr_6anrueponcxyro aMtrccuro Ao Hro, ueuy coor-
BercrByer nr13.l}La cil-s, Ha cueHrporpaMMe BctrbrmKtr AD Leo"ll.xII
1965 r., Baperucrpuponasuofi n o6cepnaropur Man-,{ogaJrbA, trocJreArrfi.E

9lEYqp^o_r.Rafi JruEtr.E -Hrri Ea ctrefirpax cz.nrroft BctrbrmHtr rofi xe ,rrraii
lB.V 1965 r., Bapertrcrpnponasuofi n ltpuuy. [B],s[Auhrrrrgtrtr rrumB o, d.,qro Aaer n"14.701b cw-i. rpuucrefiu u Apu [12] ro Bcrrbrrtrfie wotf BBsi
trpocJre[uirr{ 6alrlrepoacnyro cepflro Ao Hre.

O4uano Bce trepequcJreuuble ctrer(rpbr Bcrrrrtrren troryqenbl tn6o c EeBBr-
coxoft 4ucuepcueft , tv6o co cpaBurrreJr_bEo rrecoBepmeruofi gOfluofi rexnnxoft,
u qucrora erl{x ctreKTpoB rleBr,rcona. }tporlre roro, trocxoJrblty B pacmr{pegr{rr
3Mr{CCr(OEEbrX ilnsufr. BcnbrrtreH otrpeAeJrerrHyro poJrb Mo}r{er urparr e66exr
,(orutepa, ro trp,BeAe,Ebre oqeEKZ z" uo {opuyne l4urrzca-Te.rrnepa 

^r;;r;cyqecTBeEEo trpeBbrlnarb peaJrbEbre sJreHTpor{rrbre rrJrorEocrr[ Bo BctrblmHax.
Taxuu o6paaolr, cyqecrBoBaBml(e paHee ctrenrpocxotrrlsecnue oqeE6r{ BJrer(r-
ponuofi__ulorHocrtr Bo BotrErrrrHax BBeBA runa UV Kura (n"< B.l01a :-- 4.l}rb c,ar-3) uotxu^o pac-cMarptrBarb retrepb Rar( HocBeErroe troArBep)fiAenr{e
HoBbrx orIeHoK - 1012-10L4 cJtL-|, uoryuerurrx lrero4olr 6.4.

B ocnone IreBaBtrctrMblx {orouetptrqecfiux oqenon aJreKrpoHr{oft unorxocrn
BO BCtrbIIIIHaX JIeE{I{T rr{troTe3a o ToM, qTO TeMtr BbrcBequBaHtr.fl BctrbrmeH otrpe-
Aerrflerc.fl roJrbKo cKopocrbro pexou6nuaqlrl4 Hexoropofi lraccrr rrogaaoBar{r{oro
BOAOpOAa, I{ ATa Cr(OpOCTb, B CBOrO OIIepeAB, EerrocpeAcTBeEEO CB.fi3ar1a c sJreHT-
ponnofi rrJrorrrocrr,ro trJra3Mbr. Auanza Aeg\\y soroa;reHrpfiqecxux Hpr4Bbrx
6necna Bcrrrrmer EV Lac, rrMeBmrlxc.fl s 1963 r. [13J, uolxaaau, qro mecrb
r,r3 r.rr4x Moryr6rrft, upeAcraBJrerrbr B paMHax rpocrefimefi MOAeJrtrtrBorponHoro
pacu[peEr{.s tr shrcBeqr.rBaHrrfi fiBorepMuqecHoro OAHOpOAEOTO O6tana I(oHr{_
SOBaHrrOrO BOAOpOAa, OrruqecHr4 T0HHOTO BO BCeM Ar4atraSorre r{ccJreAyeMbrx
qacror. flplI raroft uHreptrperaqzn na6;rroleuu! xapanrepna.rr oJreKrpoHHafi
rrJroruocrb Bo BctrErmxax onaaaJracr, pannofi 3.1010 cn-B U4l.

B xo4e zuTer{crrBrrrrx {ororrer:pr.r.rocitux ua6.nro4euzft rcubrxnaaroqrdx sBeBA
tuua UV Itlrta, BbrtroJruelrrhrx Ba Ml4rryBltree4ecarznerre,6rrro Baperr{crp}rpo-
Balro HecHoJlbno coreH BctrBImeH a:rux o6:renroB r{ Bhr.EBneurr runr.rsnrre oc-o6er-
Hocrr4 r{prrBbrx 6necxa BctrbrrleH. B peay.rrrrare saAana oclrrrcJlenna {oro_MerptrqecHtrx AaEHETX CBOAtrTCfi rerrepb Ee croJrBKo H reoperl{qecfioMy trpeA_
craBJreErrro MlroroqrlcJrelrr{Erx r{ AoBoJrbHo paanoo6paarrrx Hpr{BLrx 6recxa
r{HArrBuAyaJrr,Hr,rx BctrbrrlleH, cKoJrbr{o H r.rrrreptrperar{urr o6napyrxenuux o6rqux
cnoficrs Drux RplrBbrx. O4urarr tra raxr{x rutrusubrx cnoficri RpuBbrx 6necxa
paccMarprrBaeMbrx BcrrbrrrreH cJreAyer csurarb xapaHTepEoe paBAeJrerrtre trpo_
qecca yracanr.i.s scunrruKtr Ha ABe {aarr: nauanruyro saay 6rrcrporo saryxaHm.s
HeIIocpeAcrBeHHO trocJre MaHcr4Myrfa 6.]recxa r4 trocJreAyroqyro {aay cyq'ecrreu_
uo 6onee MeAJrenr{oro yracaun.a. 3rz 4ne {aau verxo ,"i4ao"rr"" ua 6onr-
rrrr{rrcTBe Hpr4Bbrx 6necxa. Auanna r.ranreuenr.rft qBera BctrhlmeH trO Mepe r{x
saryxaEtr.fr rrptrBeJr ltynHena K BErBoAy, qro B trepuoA Me,qJreErrofo yracaHr4.frn co6crseuEor{y rraJrysen[ro BctrblrtrHu 4o,6anrrerca zaryueuzu,oi6yr*gar-
nofi {oroc{eprr, <o6orxrfiennofiri ncurrmnoft 13, 41, n ,.gnrro ora rByxno}rtro-HeIIrHag MoAeJIb BcrrbrtrrKu 6r,rna nogrrep)fiAeEa 6o.rree paSunupoBarrHbrMrr pac-rreraMu [15]. floaroMy Ail-s $orouerpzuecxr{x oqegon ne Bo Bcrrbtmxax cJre-
Ayer r,rctroJrbs0Barb rnrur, saay- HarraJrbHoro 6r,rcrporo saryxaEz.fi.

HaH uoxaaa.na lllaxoscnar [16], Me]r(Ay cr(opocrlro HaqaJrBgoro saryxagr{.rr
BcrrbrrrrKr{ (LLl Lth r{ cBerr{MocTbro scurrlllHu s ir{axcfiMyue 6.rrecHa t,*irytaeir-
,1,,



Byer recEarr crartrcrtrqecxa.E cB.EBb. Oupegereuua.E tro 28 scnlilmxau 8 area4,
ara BaBucr{Mocrr AJrfi {otouerpuuecxtrx na6mo4euuft n ynrrpa{zotero trMeer
BtrA

Is (- #), : 4,4 * o,letg L*. (t)

flpoararuaupyeM sro cooruomerue B paMr(ax reoperuqecxrlx trpeAcrasrenrfi
o BbrcBequBaurlu uolruBoBaHtroro BoAopoAa Han o6 ocEoBEoM npoqecce, o6yc-
JroBJrrrBaroqeM HucxoAfiqyro BerBb npunoft 6recxa Bclrbrmntr.

flpu peHou6uuaquounoM cBeqeHr,ru otrTuqecnr4 rosHoft trJIaBMbr

L:S1T)nlV, (2)

rAe S (fr) - cBertrMocrb ITJIaBMBT e4uumnoft trJlorHocrrr B I{ccJIeAyeMoM

Ar{atraBoEe qacror vt V - o6t,eu cBer.trqerocfi BeqecTBa.
Manocrr ourrsecnoft roJrqrr BctrblIuen n yurrpa{uoJlere cJleAyet na na6rro-

4erlrft aMtrccrloHrroro 6a.rrueponcnoro cHaqKa. Cyqectaerro, qro eroMy
ycJroBEro yAoBJrerBoprrror tr Bce reopeTtrIlecHl{e MoAeJrtr, trpeAoTaBJlfroq[e
ua6rro4aeruwfr 6.9.,(eficrnurerbHo, BaMeHr{M EetrpepblBuyro cpeAy c rpaArreu-
roM cr(opocrtr coBonytrEocrBro cJIoeB c ramrMu g[SSepeHqtraJIbEBrMI( cnopocr.fi-
Mr{, noropbre trcnJrroqunw 6nr trx paAl4arrrBlroe BaatrMogeficrnue B qacrorax
;l.wtwfr.. Corracuo [17], .Iro6rr xarx4nrft ranofi cnofi npr.r Tn -20 000" K
ocraBaJIc.E rrpoBpaqHrIM n 6anrlrepoBcnoM noHTr{IryyMe, ero otrTtrqecKa.a
roJrqa n H* ne AoJrlr(Ea trpeBbrlrrarb 2.704. B uoge;rax, [epeqtrcrelrlrblx B

ra6.R, 2, Roropbre trpeAcraBJlfiror na6nrogaelrrrfi 6. g., aepo.firnocrb BbrxoAa
Ho-nnaura rra cpeAr,I Banilroqeua B npeAeJrax or 0,005 4o 0,03, qro coorBercrBy-
er rso = 30 -- 200 w, cJIeAoBareJIbHol Tsa" = L0-3 -+- t0-2. ?Is-aa samerroft
roJrrqr4 a Ho ruupurra Kor{rypa aMtrccr,ronuoft tusul{ oAlroro cJIoE AoJr}ilIa
n 2-3 paBa rrpeBbrrtrarb AotrtrJrepoBcr(yro rtrIrpuuy, r. e. Aocrl(ram ,- 1 A.
flocnolrxy MaHcI{MaJrbIrax ua6.rro4euHa.fl rtrr{pr{Ha H.o-ew:u.ccuu Bo Bctrblrrrxe
Aocrr{raer {B A [B], ro Bcrrbrlrrny Mo]nuo trpeAcraBrrrb Han coBonyrruocrb He
6oree qeM 20 cnoee, u ee troJrrrafi olrrtrqecxafi ToJrqa a 6amuepoBcr(oM norrrr{-
EyyMe oKa3blBaercf MaJIa: TBac'- 0,02 --0,2.

Ecnu npeue6peur trBMeHerrr{.nMtr Berrflqr{rrbr V a c'ilararb, qro ocrroBHbrM
lpoqeccoM, r{BMerrffroq[M SJreKTpoHHyro rrJlorrrocTb Bo BcrrblmHe, flBJl.firorc.E
peHou6rauaqur{, ro

+ : * c (7") n!, (3)

rge C (f ")- noa{Suqueur penou6uuaquil.

Itou6munpya (2) u (3), AJI.fi uaorepMrqecnoro BbrcBeqtrBaEtr.E troryqaeM
cJreAyroqee cooTHolretrue :

* - 2Cn". (4)

C 4pyrofi cropour,r, corlracro (1) uauarruafi cnopocrr orrroctrTeJrblroro yraca-
Hrdfi Bctrr,rmnrr crarr(crr(qecxr oqeub cra6o BaBtrcI{T or ManctrMarrnoft cBeTlI-
MOCTtr{ BCIIbIIIIRII:

@ L;t", (5)

r{, rro Aarrruu [16], grn T": 15 000 -+- 20 000'K rporonetpuqecna.fl oIIeEI(a
cpc4ueit enenrpounoft rrJrorlrocTl4 Bo Bctrtr[rnax oItaar,rBaerc-g pannoft
6.1010 cn-\, rrro trpaxruqecxl{ coBlaAaer c pesyJrl;ratanru [14] .

Paelusus sa 2-,4 trop.nAl(a Berl4rruHbr cfororterpuuecxlrx oqurror. ,f;
r4 uoilyqeuHbrx Bbrrrle MeroAoM 6.4. cueitrpocnotrrqecr,rt oq"ra&*r! aacran-
Jrfiror paccMorperr, cJreAyroqyio AuJreMMy: ;ur6o nto4enr, pexont6lruaqr{oHlroro
BblcBerruBarrr.E r{enoropofr lraccrr ra3a, cno6oArroro or BJrI{.rIIrI{fi BHerrluero

/d r- \
\ar z;),

/d z\
\7r z;),
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r{crorrrruHa lroHuBal{rrl{, AoJIrr{Ha 6um cyqeorBeHHo yroqHeHa, ln6o or arofi
MoAeJIIT cJreAyer noo6qe orr(aaarbc.fl rr cqr4Tar6, rrro BpeMerrn6fi xo4 saryxa-
Hr/r.fl BctrbrrtreK otrpeAeJrfrercfl Apyrr{Mr4, 6otee uegteHEEIMu trpoqeccaMr4 peJrax-
caqr4r{.

Boeiuoxurre yroqueuufl penou6nnaqrorrroii MogeJrrr

Overu4nrr 4aa reo6xoAl4Mblx yroqueEtr.E MoAeJItr Br,rcBeqraBarz.fr trJra3Mbr
Ro BctrbrltrRe. Bo-rlepnrrx, r 6olee peaJlr{cTrlqecnoft lro4enr{ cJreAyer yqtrTbrBarr,
oxJIalI{AeIII{e BblcBeql{Baloqelocfl raBa; cHa]fieM, trpl{ TBMeHeEETI 7, or 100 000
4o 10 000" K Kalr{Aarr r{B Berrr.{qtrH Su Q) u C (f 

") BoBpacraer r 6-8 paa.
Bo-n:roprrx, HaH tror(aBarr Bbrrlrcre:rtws [!71, orleunu n], uoryuaeune 6ea
yqera a{SeHron Hecrar{I{ouaprroro Lo-noiln, oHaarJBalorc.s cr{creMaruqec1u
saHI{}fieHHbIMIlt; Ilalp}Irrep, trpla oxJIa}I{AeI{uII rrJIa3}rbr oT T, : 40 000"K
roJrr,Ho Ba cqer arofi npraura:f.st n! noryqarorcfi BaHtr)fieHHbrrlrr- s 4 paaa. flpu
HaAJre?fiaqeM yqere arr.{x AByx {arropon oqeuny ,!, ,o AarrrrbrM [16], Moxno
6nrt_o 6rr, Br{ArrMo, yBeJruqurb B rlecnoJrbno paa r{Jrtr Ea fiopfiAor( BerlrsuHrrr.

. Pac'ret reoperr.qecxl{x HpuBbIx 6necxa BbrcBeqr,rBaroqeficr trJraalrhr c yqeror,r
e{SeHron oxJra}r{Aerrr{r u a${enroB HecrarlrrorapEoro Lo-nona 6rr.lr sbr[onHeu
Itoponanorcxl{rrl4 [18]. CouocraBJlerlre prrrx Bbrqr{c;renrfi c ua6nro4enuauu
rrprrBeJro H oqerrKe tOe < ,3 < 10" cttt-s.Ilco)fiaJreEtrro, c pacqeraMtr cpaBHr{-
BaJIr{cb IroJrubre Hr{cxoAflqlre BerBZ na6rrogaeublx Kpr{Bbrx 6necna, a He roJrr,-
fio yqacTHu Earrarr,Hofo 6rrcrporo yfacaHl4.g n, HpoMe Toro, trrcrroJlb3oBaJrr,rcb
ua6nrogenrafl B lroJroce V, ratt uto a{{err orpa}fierrrrs Mor Aar6 cracrerfarr{-
qecKl4 BaHI{HterrHbIe BefivsI(TIIbt rle.

Ecrtt rrornocTr, Beqecrsa s o6racTr{ BctrrrlrrxtrcyqecrBelruorreoArropoAHa,
ro crrepBa pexou6uuaquu 6ygyr a{{exrranuo trpoucxoArrffi s Hau6oree unor-
Irbrx qacT.Ex; no Mepe BlrcBeqrrBaH[tr. orvx.racrefi nce 6orrrnrafi exnaA B cyr,r-
I\{apHylo cBeTI{MoCTb Bctrr,IltrKr4 6ygyr BI-IocI{TB MeHee trJroTrrbre o6,lrac:rlr.
B peayrrrar" zf oxurnerc.E Hr4)He, qer n2, olpeAeJregHafi tro clexrpy n6.uusu
IvraHcr.rl\{yMa. PacclrorpraM, I{aflpr{Mep, BblcBequBaHr{e rrJlocHoro cJro.fl, B r{oro-
poM arrexTpouna.s trJrorEocrB z! n uauarr,ur,rft uolrenr y6rrnaer tro ancrroueHre

n2: nre-hlt',, (6)

tQe ne - trJrorIrocrE B ocHoBalalazI cJrox v ho - ero aHBr4BaJIeHrHarI ToJrtr{riHa.
B ar:onr cJryqae rrracxoA.sqafi BerBL npr4Bofi 6.rrecna 6y4er uuerb Bi{A

u, cJIeAoBaTeJlrrlro,

.L(t) .f d.r
L* : ") qr*-Sg%ry'

(*+),: -$cn,.

(/)

(8)

I4a cpanuerrr{.rr aroro coorr.roflreur{a c (4) cJreAyer, qro trpuMegerrtre onEopo4iroft
MOAeJrtr H 6apOnrerptrqecKoMy cJroro npr4BoAr4r H saHrrxeruro {orouerpuuecxoft
oqeHHr[ trJIoTrIocTr4 B trOJrTOpa pa3a.

_ cne4yer, Horreqno, orMerr4Tb, qro aaperrlcrpupoBaubl orAeJIbHLre Becbr{a
6r,rcrpr,re Bctrbrmr(u c xapanreprrblr{ BpeMerreM yracautr.n rropfiAna cenyFrltr,

AJrE Itoropbrx coorlrome]c.:f.e (4) lae, nP = l0L2-- loLs ctw-T' perr{crpaqr4.rr eqe
6onee 6r,rctpbrx Bcnbrlrrex trpeAcraBr.ser otrpeAeJreuHbre rexrrr4qecxrre rpyAr{o-
cTr(., v He ucKfiI0seno, qro orcyrcTBl{e Ha[e]r{Hbrx cnelenuft o ranl{x Bctrbrm(ax
Mornuo oruecrr{ Ba cser ua6nro4are.ur,uofi celenqrara.

Tanuu- o6paaolr, trepeqracreunr,re coo6pa]r{eurd.E troBBoJr.sror upra6nnaram
or{eEKrr n! x g aoa3oHy troJryqeHrrbrx urrrrrH z!. o4uaxo aro Ee pemaer
upo6nenty, trocnoJrblty Br,rcoKI{e nf; 6wnw o6napyxreurr B cpaBEtrTeJrbrro MeAJrerr-
EbIx BctrLIIIlHax c xapafirepllblM BpeMeIIeM yracaHl4.E trop.fiAHa AeC.ETI(OB MIIIIyT.
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flOarOuy [peACTaBJLEetC.g neue6ex{Hbll\I BLIBOA O TOM' qTO TeMtr BaTyxaHIIfl

BctrbrrueK otrpeAeJl.fleTcfi rre peKoM6unaquruu, a 6oJlee MeAJIeHIIoft peJraKcaqr4eft

arerrra, BbIBbIBaIoqero otrruqecxylo BctrbIIIIHy, nJIII Bceft Bos6ylI{AeIIHoft aT-

Moc{epbI 3BeBAr,r.

B iar*rrOnelIl4e orMeTtrM, qro n 6Olrruouy SuC;1y oCO6eHIIOCTeft, O6quX

AJr.rr Bcrrr,Illel( BBeBA TI,Ila UV Huta u Colruequblx xpoMoc$epublx BCtrbImeH,

,rror*arrurft srrme aHaJIIIs 6.1. s cllexrpax sBeBAIIBIx Bcnblme1 Ao6aBIfleT
eII{e TpII TaKIIX CBOftCTBa. BO-rep3rrx, trOilyqeHr},Ie OI{SHHII THa B SBSBAHLI1

BctrbrrtrHax 6nuanu H coorBercrBylou{I4M Be;1uqzgaM na Coluqe [19]. Bo-
BTo pbrx, [IraIIaB oH D JI eHTpoHHbIx rrJroTFIoCTefi n aaeagnbrx BctrbrrlrK ax tr€peHplil-

Baer ArrarraB oH rle B coJrHeqHbrx BcrrblmHax 120, 2L1 u npocrl,rpaercs HecHoJrblto

AaJrr,me B cropouy 6otrluux BeiluqllH. B-tperrrax, AJlllreJrr,Eocrb BcrIbIIIreH

Ha BBeBAax, KaH Ilt rra COrrHqe, CyIqeCTBeHHO IIpeBbIruaeT xapaHTepIIOe Bpel{fl
pexoM6rrHaItrIIoHIIoft peJIaKCar{IIII \I olpeAeJlflerofi AJIIITeJIBHrIM AeftcrBl4eM
trepBotrpnqugbr Bctrbl;Ixfi lrvllo MeAJIe]ITIofi peJla1tcalltreft noa6yxr4egnofi aT-

Moc{epbr.
Brlpamaro rJry6oxyro 6.iraro4apnocrr, 3. E. Illuollo a_a opraHrraal{uro Br,rquc-

Jreur4ft reoperrret(rrx 6.4., T. I. Bycnancxofi r4 M. H. E(ap_xonoft-3a lrpoBe-

Ae'r{e pacieron Ha ABM, A. A. Boapqy*y, B. II .Iplruuuy, E. H. Crenau.sn
H. tr{.-[IaxoBcHofi - 3a crr{MyJrrrpyrcqr4e AtrclI.ycc]fl'trl T. C. }topHl,rHoft --
8a troMorqb B O{OpMileI{IrI[ CTarbrr.

Anpeur, 1973 r.
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AltAAEMtrfr. HAYTI CCCP

II 3 BE C TII .E I(PbIM CHOtrr A C TP O (D T 3I,Iq E C It OT OB C E PBA TOPITII
Tou LI, 1974 r.

H ytIETy II,IOOEPEHIIUAJIbIIbIX AOOEITTOB
IIPII OIIPEIEJIEHmTI ](OOPAr,rHAT

AAJTET$IX UCHyCCTBEHHEIX ItOCMTTTIECIUTX OEbEI(TOB
B. M. Mor*:repru

Paccuatpunaercx Botrpoc o BbrqucJreuua trotrpaBon aa gz{$epenqrraJrbunre ef{enru
(nr$Sepeuquarrbuafi rrpeqeccuff tr Eyraqr.rr, gusseperqua.nruar a6eppaqzr, 4u{{opeii-
quaJlr,Ea.s pe{paHqux) trpu o[peAeneuuu c([epuuecmux r{oopAurar AaJrexr{x EcnyccrBeEEbrx
HocuuqecKux o6teHtos MeroAoM rlplrB.fiBnu K BBeBAaM. flpzro4xtcx coornetcrayrom,re ([op-
MyJIBT' tro r(oropElM uafgeuu sau6orrrmfie 3EaqeEEs grux trotrpaBon B cnyqao ItrptrBfBRE n
o4noft aaea4e rrptr yrJroBoM paccro.Euur o6renra or oroproft BBeBAbr Ao: Ad : to. flo-
I(aBaEo' qro B peafir,EErx ycJroBtrflx, Hor4a ra6nlo4eEtrff trprrBE3brBaroTcE R Eecr{oJIbKuM BBeB-

AaM' rrotrpaBrr aa gz{fepeEquaJrbEbre o{{eRrtr tro orEortreErrro n 6apzqenrpy rfnrypnr
otropubrx BBeBA oltaanrBarorcr MeELrtre ouu6on traMepeErrr, ik1

TO THE ALLOWANCE FOR DIFFERENTIAL EFFECTS BY THE DETERMINA-
TION OF THE SPHERICAL COORDINATES OF SPACE PROBES, Ay V. tW:*ffii;
herin.- The tlifferential effects such us differential precession and nutation, clifferenti-
aI abemation, differential refraction arising by the determination of space probes' spherical
coordinates are considered. Correspondent formulas are given. By means of these formulas
largest values of corrections are calculated. It is showen that in the real observation con-
ilitions with relation to the barycenter of the reference stars figure the corrections are
smaller than the measurement errors.

Oupe4eleru4e c$eptrsecnrrx HoopArnar AaJrenrrx rrcr(yccrBeurrbrx nocMtr-
qecHtrx o6reHros trpeAcraBJr-frer co6oft BecbMa Balr{Eyro I[ aHryaJrbrryro saAa-rly, peme,Eue rotopofr rpe6yet trpr{Merreur{.fi r{exJraccr4qecntrx MeroAoB. Creqra-
$zHa na6rrogenwfr. Tarrlx o6rerroa Baftrroqaerc.E B ToM, qro orr[ trMeror, I{a(
rlpaBrlJro' lrarrrft 6recx u" 6om,mwe yrJloBbre cxopocTr[ BldArrMoro ABr4)fieEtr.a
tro I{e6ectrofi c$epe_. Ec;ru uoauqtrouHbre na6,rro4enr.rr BBeBA, rrJraEer, acreporr-
AOB tr Ap. Moryr 6rrrn lruoroHparEo troBropeHbr, B pesyJrbrare Ilero MolnHo
rroBbrctrrrB (crarucrzuecru) rourocrb otrpeAeJreHr,r.E troJro?fier{tr.8 o6rexra, ro
AJI.E rltcHyccTBeHlrbrx nocMusecxr,rx o6beHToB Tar(a.fl BoBMolr{Hocrb ficnrroqeua.
3a4aua otrpeAeJreutrE ux KoopAtrEar ocJrolr{E rrercfl" r{ reM, uro o6pa6orna sa6nro-
AeEtrft AoJrlfirra 6r,rrr abruoJrreua EeMeAJrerrHo tr B MaKcI{MaJrbEo r(opor1oe
BpeM.E. E:ru oco6esaocrr otrpeAeJr.rrJlt4 trorrcnr{ MeroAoB ua6.rrro4eurfr n^aacra-
nunz o6parr4Tbc.fi r( trotrbrrHaM trctroJrr,SoBaEr{.8 npytrEbrx acrpo{uazvecHtrx
I{HcrpyMeEroB B coqeraErrr{ c aJrer(rporrr{bruE. ycvrrvreJr.fiME spr(ocru (3OII
n TB rpy6nu).

Pauee s [1] 6buru otrltcaEbl paartrrrlrbre MeroAgr Ea6rroAegus AaJreftux
ucHyccrBeEuElx r(ocMtrqecfir,rx.gque^rygl, tr_ptrMerrfiBrrruec.E B }tprrucrofi acrpo-
{razuecxoft o6cepraropzu AH ccCP. Hau6onee otreparuBEbrM or(aaaJrc.E
MeroA, ycJroBEo rrasBaErlblft MeroAoM rpruoro orcqera HoopAuEar, 4alorquftn roMy ?fie rr AocraroqEo Br,rcoKyro roqEocrb, KoropaE 6rrna noAtaep)fiAeEa
ulQ4roaeu_q.EMn acreporga Tlxap Bo BpeMfl ero c6rilxeur.r c Beuiret JreroM
1968 r. l2l.
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1. IIpu onpeAeJreur{r{ HoopArr}rar AaJrer{r{x uc}tyccrBeHHLIx Hocr\Il{qecltux
o6:reHros MeroAoM trp.EMoro orcsera Mrr o6rrsso pa6oraura s o6racru ue6onr-
rxl4x cnJroueuuft (6 < 40') u, nrr6upaa otroprrbre BBeBAbr He AaJIee 1o ot o6tex-
ra (uo BoaMolr{Hocrrr cr{MMerpuuno), csllTaJltr, qro yqer trpeqeccl4lr trpl4 lrepe-
xOAe H CTaIIAapTHOMy paBEOAeHCTBIII0 AOJIaeT0.fi aBroMaTI'IqecKI4' trocHoilr,Hy
B Orcqerbr r{oopArrr{ar 4rr o6reHra BBoA.sTc.fI trotrpaBI{Ir, rIoJIygerrnrle I,I3

orcseToB AJI.fi 3Be3A, BsrrTbrx r43 KaraJrora r{ orHeceErrblx R roMy }r{e paBHogeHcT-
nraro. OgnaKo B BToM cilyqae ocraercfl ueyuteunoft guS6epeHqr{aJrr,IIa-fi trpe-
qeccrlfl, noropafl r[o]r{er AocTr{rar}, aaueruoft BeJIusEHbr upu 6o.rrr,nu{x cxJro-
Herrrr.flx r{ BJrtr.trm, Ea rosHocrb rrsMepeHuft. B o6nacrn 6 } 60o sce peAyI{qI,IrI

AJIfl BBeBA 6ucrpo Merrflrorcfl c r{BMenerrueM HoopAr{Har ll Eeo6xoA[M 6oiree
rosubrft yqer Bcex trotrpaBon 4u{Sepenql4aJrr,Eoro xapanrepa.

rIpe4craoraJro rruTepec Br,r.scul4rb, Hacr(oJrE,Ko cyqecrBelruo ETo BJItrflrrrIe,
B r{anrrx cryqaflx Heo6xoAuMo ero yqur},IBarb Ir I(aK aro Mo}I{er 6rrrr c,qenano
trpaHrmecHtr.

flonorxeurae Hexoroporo o6renra B MoMerrr Ha6rrogeuuft onpe4enaercx
ero r{crr{rrur,rMr.r KoopArrrraraMl{, Itoropble Moryr 6r,rrr nnrpaxrenEl qepea uar{e-
perrrrbre n xaxofi-ro r{}rcrpyMeHranr,noft cucTeMe:

(f,ncr : t4 f A-4, 6rrct : 0, + AD. (t)

Bgecr or, 6, - HoopArrEarr,I o6cexra B clrcreMe reJlecnotra (rancrpyir.renranr-
uofi), A..4, LD - uotrpaBr(rl K uucrpyMenraJlbubrM r(oopArrnaraM, noropbre
n{o)r{Ho otrpeAeJrr4Tb ua ua6nro4euufi aresg c trBBecrr{r,IMr{ I{cr?rEHhrMI{ KoopArr-
rraraMrr (A, D - orcqerbr r(pyroB trJrtr [rr(aJr rerecnoua) .

BLr4zrurre KoopArrrrarbr o6senra otrpeAeJr.Erorca paBeucrBaMr(

craug : cl, f Au,1 * Aor, 0nur : 0, + 461 t A6r, (2)

rfie o11 61-cpe4uue HoopArrHarbl Ha r{aqaJro roAa ,; Acq tr A6r-upeqeccufl. or
IraqaJra roAa rr rryraqr,rf; La, v A6, - roAr{qHa.fl a6eppaqran.

Cpe4nze KoopAtrEarbr, orrreceur*,Ie ft paBrroAencrBuro tr axBaropy Easara
ro4a l:

o1 : o1s6o + P'*(t - 1950), 6r : 0rnoo + P; (, - 1950),

t\e Pd, P[ - ro4rauuarr trpeqeccr{.fl tro cr, u 6 coorBercrBerruo.
To14a rrr{crpyMeHTaJrr,rrbIe rrotrpaBHr(

(3)

LA :orsro * Po f Ao1* Acl, - (t.1 : orsoo - u, I dA,
LD :6rruo* Ps* Adr* A6r-6r: Orruo- 6r+dD. (4)

flpra yuepeuubrx cnJrorreuu.flx BeJrrrqrrur,r

d,A: Pn * Aor * Aor, d.D : P6 + 461* Ad, (5)

Melr.flrorcfl MaJro trptr u3Merreutrtr cr, r.r 6 na 2-3",u B rrpeAeJrax roquoorr{ orcr{e-
ron (1 ,5-2") ux iuox{no csrTarb trocro.EHEbrMtr z Br(Jrrosurb B uacrpyMerrraJrb-
Hbre rrofipasnu. flocreAur{e Ea Drroxy KaraJrora oupeAeJrflrorcfi paBerrcrBaNrrl

LA-d,A:auss*(r1 :A1rruo, AD- d,D:6rruo-0r: ADrnro. (6)

He6orrmue rdgMerreurr.E dA u dD c rrBMeHeEr{eM o rr 6 ue suocsr BaMern},rx
orura6oH, KorAa orropubre BBeBAbr nrr6rparorcs uo o6e cropoubr or o6bexra
Ha paBr{Erx paccro.sEE.flx or Hero. 9ro6u y6e4urrcx B aroM, paccrrorpr4rr
BeJrrrqr4rrbr Po n P6, BxoAflqr{e n (5) u Aaroque ocsossofi BHJTaA a d,A v dD:

Po: (ru -f n sin cr tg 6) (, - lo), Po : n cos d,(t -to).
3gecr, ,0 - otroxa HaraJrofa. Ben[suub] Pov. P6 BaBuc.flr or r(oopAlrHar, a cJre-

AoBareJIbEo, r[ urrepecyrorr\re Eac peAynqz.u dA udD raHxesBJl.slorcfl $yum-
rlrr.EMr( KoopAuEar:

dA : (m * n sin cr, tg 6) (t - fo) * Aq * Ao,,
dD: ncosd,(t-td+ 461 + AOr. Q)
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Hafi4eu gru r{BMeEesu.E trptr trepexoAe or ouopnoft BBeBAbr n trBysaeMoMy
o6renry, trcxogfi uB Toro, qro yr.lroBoe, paccro.flEre Me)fiAy EtrMu Ee 6o.nee
1'. flr${epeEulrpyfi paBeucrBa (7) no KoopAuuaraM n orparr{xrtrBa.scb qJreuaMr(
rrepBoro tropsAr(4, troJrJrutrM

(8)

3rn {opuy;rbr Aaror BuaqeHr,r.r 4n$seperqzamuoft trpeqecctrtr rr tronaabr-
Baror, qro cnJroHeEtre 6 nxo4nr HaH apryMeET TaHreEca I{ ceHatrca (noclegnrft
BxoAtrT Aarr{e B Hragpare), trooroMy Bertrqrlua L (dA) EaqtrEafi c Her{oroporo

6 oseur 6rrcrpo pacrer tro Mepe yBertrqeutr.fl cnro-
Heurrs. IIa crpyxryprr {opruyn BuAEo, qro ((Hpu-
TtrqELIMtr)) OHaBrIBaIOTCTI SHaSeHrr,g Oc OXOrO 6 U
t8h. flpu rar(ux Braqeul4.fix oc Ir trptr 6:80" trotrpaB-
rr aa gu{{epenr{r{aJrbr{yrc trpeqeccuro B cJryqae
rrpl{B.rranu K o4uofi BBesAe AocTr{raror Beruqlrtt
L (dA) : 2*,7 kt L (dD) : 7", ecJlra Acr ::46:1'.

Ouenu4uo, ilptr ycJIoBI{tr trprrBflBn}I H rrecnoJrrr-
HuM BBeBAaM trotrpaBxu gr{{epeulll{aJrbnoro xa-
paKTepa yquTr,IBalucr 6r,r rroJrEocTBro, ecrl4 6br
o6reHr EaxoAlrJrcfi rosuo n 6apzqenrpe {nrypu
otropEbrx 3Be3A. ograHO rra trpaHrlrHe aro Ee rro-
ryqaerc.fl u o6r,exr cMeqeu or 6apuqeurpa rra
10-72'. B erux cilylrarx tronpaBrl4 or(aabrBarorc.fl

cyqecrBelrHo Mer{bIIIe. Tan, tro peayJlbraraM oAEOro na na6rro4euuft
(<<Jlyna-t9l) paccro.srrua or 6apuqeurpa cocraBrrrrtr La: l2', Ad : 11'
r4 rrotrpaBr(tr Ba gu{{epeuqtraJlbllylo trpeqeccl{rc troilyquilucb paBHbIMII

L (dD) - -7",41 L@D) - + 7",2.
B qaCrnOm C;1yqae, SCJIII BBeBAa CpaBHeIII{fi rr uayqaeurrft O6texT HaXO-

Efrroft rra oAr{or{ Hpyre cfiJIoEeEI'1.fl, t' e. Aoc : 0, {opuynu (B) trpr{ElrMaror
Blr^

L(dA): rcsino,sec26'A0 (, -ti: csec26'46, L(dD):0.
3gecr, c : n (t - ti sin oc - BertrsrrEa, trocroflEuafi AJrfi AaHlloro oc.

Ecnlpuar4i 
"puilrt"r" 

tr o6r,exr IraxoAfirc.fl na o4noft cyrouuofi napaJl-
JreJIId, T. e. Ad : 0, ro r,rMeeM

L(dA): n(t - lo) Aocosotg6, L(dD): -n(t- t) Aocsin a.

Pa6ora.a s o61acru 6 < 40' u rrr6lrpar BBeBArI cpaBuelIu.fl ro o6e cropogbl
or o6renra Ee AaJree 1o (o6rruuo ueurue) ua nplr6rrarrreJrbEo paBrrblx paccro.fl-
Hr{.fix or uero (raH .rro Ao m A6 lrano paarl,lqarorc.n rro Berr{surre, rro }rMercT
paar{bre BHaHr,r), r{br He BHocr4M 6onrmrax omr6ox sa cqer 4lr{Sepenql4aJrrrrofi
upeqeccuu. Ilo upz ua6nro4eulu.r B o6ilacrr{, rAe 6 > 60", yxte neo6xo4Iaru
6onee rqarenrnrrfi yqer Bcex pe4yxrtrufr, u6o :rarr ne6omuroe pasnrauue n Acr

u Ad g.na paaubrx BBesA cpaBr{eutr.E Mo}r{er BbrBBarB BaMerHbIe ourlr6nu B otrpe-

AeJreurrtr HoopArrrar. B arlrx crysa.Ex npn o6pa6orr(e Ea6JrroAenufi ueo6xoArrMo
HaTaJroxrrrbre r(oopArrHaTbr BBeSAr,r trpr4BecTra trotrpaBHoft 3a trpeqeccr{Io H paBlro-
AeHcrBtrro Haqara ro4a ua6nmAer.rrfi. Bnu.suuem trpeqeccurr or rrarlaJra roAa,
HyraqrM r a6eppaquz Morr{Ho rpeue6peur , eciltrr 6 < B0'. Ho a oHorotroJl.spEr,rx
o6racr.sx C 6 ), 80" neO6xo4uMo yqurrlBarb I{ tr{x, a AiI.fl oIrpeAeJIeIII4fl IIIIcrpy-
MeETaJlbrrbrx trolpaBoK troJrbBoBarbc.E BrrAuMbrMI{ MeCTal{I4 3Be3A.

2. Ha xoopgrrEarbr ct I{ 0, otrpeAeJlsrcqge troJro}fielrr{e BBeBAbr, BJII{fler ral(Ete
EyTaqr[.fr B0JIeACTBEe ABIr?I(eEI{E I4CTIIHIIOTO IIOJIIOCa MIIpa BOKpyr CpeAIIeIO
troJrrooa. flycrr, lla puCyHI(e fI - ronloc aKJIIltrrIrtKIlI, Po - cpe4uuft fiofiIoc
Mr{pa, P - ucru:uurrfi rorroc,,S - anea4a. Corracso [3], paauocrbr{crr{Huoro
tr cpeArrero trpfiMoro Bocxo)fiAeHl{.fi sBeBAbr ,s rrrparxaetcr soprrrynoft

& - oo : AQ (cos e * sin s sin oco tg 6o)- Ae cos ct'o tg 60.

L28

L (dA) : z (c.os o tg 6.Ao f sin G secz 6.Ad) (t - to),
A (dD) : - n sin ct" A0 (, - to).

.>
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,{nx cxnonerra
6 - 6o : AQ sin e oos ors f Ae sin clo,

rge A$:rls\n s-Hyrallr4r B AoJlrore' Le:y -Eyraqtrff B rranJrou-

EOCTE.
B cuny roro, rrTo Arp u Ae ualrr (uepeMeqeHl{e cpeAllero troJIrcCa sa roA

,a oparr-u", i0"1, uoupaBr(rr 3a l{yraql'rlo G - Go u 6 - po raxxe MaJIbI'

u 11a IIpaRTIIKS II9T neo6xb4uuocTl{ BbIqIIcJIflTL trx oTAeJIbHo' Moxuo BOctroJlb-

8OBar6C.E TeM, qro B (The Astronomical Ephemeris> 4na BEIIII{CJIeIIUTI trotrpa-

BoK Ba CyMMapIIOe BJIIIflI{IIe guo6epenquanrnofi trpeqecctrtr u IIyraqIII( troMe-

EIeHbr CtreqEaJIr,IIhIe ra6luqrl, n xorOprrx ganu Hoa${I4I{I{eHrbI nplr Acl u Ad

EO apryMeIITaM Ct u 6 C yqeToM trsMeHeHl{fi arrx noa{{uqIIeIIToB B TeqeHtre

roAa. flonpanxu [peAcraBJIeEbI B BtrAe

L (dA) : eva, {p - llo I#, a @D) : fl,a (e)

u upu6anlrrorcfl K paSrrocTflM usMepeHHr,rx trp.rIMLIX BOCXO)fiAeUuft n cxloue-
rufi, nrrpalfieHHbrM coorBercrBeHlro B MEHyrax BpeMeEtr tr MtrEyrax Ayrn
U BB.aTrIM B cMbICJIe (o66eHT MllHyC ABeBAaD. flpu arlrx yCJIoBII'Ex trotrpaBKE

troryrrarorc.E B eArlHlrr{ax 9s,001 tro o I{ 0",01 uo 6' B ta6nraqax trp}IBeAelrbr

trrluo* roe{$uqueuroB e u f no apryue,ry o' sepe-3 Ha)fiAbre 0h,5 u trp-otr3Be-

;ffi; i0 ig-Vis u 10 sec2 61225 ..o- aprvMeHrv 
"6:u"'9?YX 

uepea 5o snn
0'< 6 < 40' u qepeB xam4r,rft- rpaAyc gttn 4U- < 0 </D '

ioopirr,r, nr,rsuiilerHrre uo Sopuyrau (B) u (9), oueur uano pasJlrrqaror-

cfl'qeMtrtroATBep}I{AaeTcflcAeJIaHIIoeBbIIIIeSaHJIIoqeEI{eoToM,qToEyTaqueE
B lralreM cryqae MolI{Ho upene6pevr'.

B qacrnrix cflyrlaflx uPlr Act : 0:

L(dA): -/40ry9, A(dD) : e;

L(dA): eLal!# , L@D): f La'

Taxuu o6paaou, IIpl{MeHeHtre MeroAa trpflMoro orcqera B ToM BuAet HaK

o" o"""u", ill, uror*re onpaBAarro, ecJr[ 1) na6flrogegl{fi trpoBoAsrcs.a o6-

Jracrr{ 6 < 60" u 2) ouopnr,re aneagr,r 6epyrCx upn6nuar.rtenbEo paAIIaJIbEo-

;;;;rp;o (4-6'aneaa) mr6o rax, uro6r,r o6renr HaxoAtrrlcfl r 6apuqeutpe

{urypr,r, o6paaonannoft ouopurrMr{ 3Be3AaMu. Tor4a ycpeAIleEIIa.E IIO BCSM '

SBesAaM r{HorpyMerrraJrbHafi rrotrpaBKa Aaer peByJIbraT' trpaI(TI{qecHII CnO6Og-

urrft or Blrvrfi:u:ufi 4u$Sepenquanrnoft trpeqeccutr..rl Iryralltrtr'
3. PaccvrorprrM rerrepb Borrpoc o BJrr{ffHr{r{ 4u$$epeuqua.nruofi a6eppaqru

u ueo6xo4uMocrrl ee yqeTa. orpauruutrcx BlnflcHerll{eM poilfi I'oAuqEotr

a6eppaqura, [ocr(oJrbny cyroquafl Mlroro ]\{eubrlre'
B.nrsslre roAuuuofi a6epparllrn Ea rroJlomeHlle cBeTIlJIa Bblpax{aeTcfi' co-

rJracEo [3], {oprtlylan'tr
ctsuu- &uc"r:hsin(f/f cr')sec0, 6euu-6rc,: hcos(H f cl)sindf icos0'

(10)

Sgecr BctroMolaTeJrbHbre BeJlr{qr{rrbr lL, II , I OUpeAeraloTcfi u3 COOtnOmenufi:

h sin H - - kocos l,O cos I' i: -ko cos X'6 sin e

(ko - trocro.EHHarr a6eppaqru, 16 - floJrrora coJIHqa, I - EaHJIOE AI(JIUII-

Trrr(I{ H aKBaropy).
r{ro6rr naftrll-risMer{e'rrrr paanoctefi (10) rpr repexoAe ot oropuoft sBeBABr

n r{ByqaeMouy o6t,exty, npo4u{{epeErlrrpyeM ux trO HoopArrrraraM:

A (orrr - oucr) : hoos (fl * G) sec0'Ao f h sin(f1 * ")tg0sec0'40'
I (0",o - 6,",) - - hsin(I/ f o)sin6'Acr, f hcos(H f o)oos0'A0 -
-, sin 0. Ad : lh oos (H { cr,) cos 6 - i sin 6l AO - h sh (H f cr') sin 6' Ao'

upn Ad:0:
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Ha npaxrufie, oAHaKo, BbrqrrcJreulre 4ussepenqlralruofi a6eppaquu cy_
qecrBeHlro ytrpoqaerc.E , ecillr BocrroJrbBoBamcs ra6n. V ras (The Aifronomical
Ephemeris>, rAe arr{ rrotrpaBr{r{ trpeAcraBJreHr,r B BrrAe

Ito:{{raqrerrbr a, b, c, d, rpr4BeAenbr
u 6, upr,rueM BHaqeHr{.rr ff uepea 0h,5,
trpuBeAeHr,r sAecb ?r{e.

A (o,,, - tl,,.r) : aka+ b # (r egaunqax

A (6,,o - 6,",) : cAo + d +& (n esuuuqax

0"001),

0",01).

n ra6.n. V no apryr{er{raM (II + o)
cooTBercTB yroqrre pa3ilr4rrHr,rM AaraM,

BnsucreHuhre no arrrM AaHHbrr{ [orpaBr{r{ Ba Ar.r66epeuquarrnyro a6ep-
paqr{ro oHaSbrBarorcfl MeHbrxe 0.,1 no G r{ MeHr,ilre 0",4 no 6 s[uo6 Ao cr(Jror{e_
g,r" 6:60"r{ rprr pac-cro.rrr{r4rr o6r,ertta or ouopuofi BBeBArr Ao:'a6: 1'.
}1 ronrno Hasr.rHafi c 6 : 62 npv rex lr{e anasenusx acl n A6 trotrpaBnff
AocTl4rraroT 0s,1 u 6onee uo 0,, ocTaBa.frcr uo 6 ueurure 0,,,5.Tarun o6paaou, upu ua6nroAeHutr s. o6racru 6 < 60' 4u{{epenquaJrb-uyro a6eppaquro Molnso He )rutrrbrsarn 6ea cnoru*o-ri6y4r sauerHoro cHE-
,fiEEtrE TOqIIOCTI{, rEU 6O.IEE, HOrAA IIHCTPYMEETAJIbHA.f, IIONPABHA K OTCqETAM
mKaJr otrpeAeJrflercE rro HecK-oJIbr(I{M otropEErM BBesAaM, B3BTErM CtrMMerp}tqEo
orlrocETeJrr,Ho r{BJtrraeMoro o6renra.

4. ITpn ua6nrogeuur na 6onr,mr{x BerrnTrrbrx paccro.aHr{Ex Bar\{errrnre orur6-
Htr B pesyJrbrarbr uauepeuufi Morr{er BHocr4rb gra{{epeuqtraJrbHafl pe{parqua.
Y"*gy TeM trHorAa ua6nrogenr,rx onasbrBarorc.tr BoaMorfirrbrMtr ToJrbHo Ea
6nusxux r_[peAeJrbrrr,rM aeHrrr'brx pa,ccroflHuax (<ropuaosr> 6onrm;; pr6:
Jrer(ropa 3',TIII coorsercrByer z : 71)- r4 B reselltre r(oporr(oro trpoMe)r{yrr{a
BpeMentr. Tor4a, HaH orMeqaJrocb B [tl, rounocrr ua6xbgeuzfi c5iqecrr.""o
crrE)fiaercfl ra ocuonroft BKJIaA n omu6ny Buocr{r r4rvreurro gu{sepeuqzajrr,rrag
pe{paHqur.

Boupoc o6 yvere 4r{{epen_quaunsofi pe{paxquu paccMarprlBaJrcn MHo-
rr{Mtr aBropaMrr, B qacrHocrrr_lly_pxenneuou, rexnrauou [4], repqunpynrou
[5J, ,(eftu.errr [6], rtuceneannr [7]. B- [7] rana cBoAHa {opuyr-uepBoro nop.flAr(a
yvera 4u{{epeHrluaJrbuofi pe{panqwu npv. na6nrcgeuui 4rofiurrx ,r"u4. brz
{opnayurr )rIIrrbIBaror cnoco6 optreHrrlpoBnu rrJracTr{rrnr{ 11pu Hasarbgr,rx
r{sMepeHr{Ex. B ornuque or {ororpasuuecxrx ua6nro4enzfi, nor4a HaupaB-
JIeHI4e IIa ucrr{EHblft uonroc Ha rlJrac"trHme Hrrr(afi He orMeqeHo u olpeAeJr flercfl.
ToJrblto MareMartrqecKl{, B EaIII0N{ nptrMepe HaH pa3 peaJrl{syerc,fr ror cn5ruaft,
I(orAa otrpeAeJrer{o HanpaBJIeHI{e }ra ((HecMerqeunrrfi> uoJrroc. C rounocrr,ro go
omu6nz yorarloBr(rr rrotapnoft ocrr reJrecnotra aro HatrpaBJreHr{e otrpeAeJreEo
rroJrolr{eEtreM OcU (Onrr.r6Hu opueHTtrpoBnr{ ocr{ rofi4yr B rrBMepeHlrfl Jrrrmb
oqeur 6nzsHo n uorrocy).

,{nn yxaaanHoro cJr-yrrafl, HorAa onpeAeJre'o rratrpaBJre,r{e ,.a rroJrroc, ctrpa-
BeAJrr,Bbr {opuy.nu 4ussepeuqlranr,nofi pe{paHqrau'{ypxentena _ feruasa.
corracno arzru SoprrryJraM r{cTuEHr,re KoopAr{rrarr,r Bbrpaxarorc.E qepeg trBMe-
perrEr,re cJreAyroqr,rN{r{ paBeHcTBaMr{:

E: tt t 0q(1 + kil\a * Fck,(k, - tg d) y,
rl : [1 * Fq (1 + kil] a -f Fr.k, (k, I tg 6) r.

Sgecr B, - xoa{Srqrreur pe{paxquu Arr.E Beur.rrrroro paccro.Eutrfl E; kr. z
fz - TaEreHquaJrbHr,re HoopAr{rrarbl ToqKu seHrrra B MOMeHT Ua6nro4euza:
kr : tg ( sin 1, kz : tg 6-cos 1, X - trapaJrJraHrrasecxuft yroJr trpr4 BBeBAe
cpaBrreHr.rfi Ea MoMeEr na6nro4erul.

I4auepennue fioopAtrrrarrr (nngrmne B cMbrcJre peQpanquu), orpauu.uu_
BaECb qJreEaMr{ BTOpOIO trOp.flAr(a, BatrEmeM B BtrAe

r: (a, - cco) cos d, - (o, - ao) (6, _ 6o) sin 6o :
: (a, - ao) cosE - (o, - ao) (6, - 6o).sin E,

/ : (6r - 0o) * rysin 0 oos 0.
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flpn lrCronLBoBaHI{II MeToAa trpEMoIo OTcqeTa uao6parneuzg O6t,exra
r{ oflopHblx BBeBA trpLIBoAflTCE B I{eIIrp Becr,Ma MaJIoro IIoJrfl speEun (paartep

BCeIO trOJIfl - l0'), trOOTOMy MOII{HO CqI{TaTL, qTO BCe paCCMaTpuBaeMbIe trBo-

6pameuu,r rroJryqarorcs B o6racrtr, coorBercrByroqeft MaJroft oxpecrlroorr{ otr-

,iraa*o"o qeurpa Sororpa$rm. 3ro gaet ocIIoBague trpl{ paccMorpeguu AI{{-
{epeuquarr,Hoft pe{panquu orpaHrr,frrbcfl. roJIbI(o yrleroM qJIeHoB IIepBoIo

trop.fiAHa.-Benrunny 
Ar4ooepeHrlrraJrr,Eoft pe6paHqtrtr B srOM crrrrae EauAeM HaH

paSIIoCrb MelI{Ay UCTUHI{tIl\{tr tr trSMepeHHbIMI( HOOpAUHaTaME:

E - t: pq(t * k?) r* Fqk, (k, - tg 6e) v,

\ - a: Fs(l * kZ)y * pqk' (k, f tg 6s) z.

flogcrasrRn croAa sEarrelr,yrfl fr r{ y r{ orpaHrFII{BaffcE' rIJIeEaMtr trepBoro tlop.[rA-

Ka, tronrruM

| - r: g( (t + k?) (d't - ao) cos 6, * gr k, (kr- Le 6o) (6i - 9r), 
^t\n - a: 0r (1 + kA) (01 - 6o) * Fq,to. (kr* te 6o) (ai - ao) cos tio'

3rr nrrpaxegug Aalor re omn6Hn, I{oropble IIoJI)ruaIoTcE 3a CqeT 4u{{epenqlt-

"ri*A"paOpu*qr, 
rpr{ otrpeAeJre,rrr{ rrHcrpyMelrranr,uoft trotrpaBItu uo oguofi

3Be3Ae.
BrrsrClesun uo Sopuynau (11) rIoI{aBbIBaIOT, qTo nptr SSIIIITHLIX paccrofl-

Er{gx, 6nuexux ,. op.ntriorrnl (oxo;no 75"), nrurnnue 4u66eperqua'nauoft pe{-
pa*qutr Mo?fier 6,ri secrMa B'aqr{reJrbrrbrM. TaH, ectu trpl{I{ffr', d1 - d,o :
-- 

6l - 6o : to, ro trptr otrpeAeJrerr[fi r{HcrpyMeuranrnofi noupaB*rr I]_o

otr;fi ,ulln" omu6na rnrolxer 4dcru.uru 11"". Dro Eat\IHoro trpeBocxoAtrr omu6-

Ry trBMepegus. O4naxo B peaJIr,E6Ix cJI)FIaEx trpl( otrpeAeJleHug ullcrpyMeH-

tafr,sOft-trotrpaBl(tr ilo tleCHoJIbI(trNI sBeBAaM paCCTOEHrae o6t'ertta OT 6ap7-

q;"rp, {uryfrr otrop'brx auea4_6rreaer cy ecrBeH'o Merrblrre 1o. flo pe'yrlr,-

;il; ,i6or}u"rft iJlyun-19> {opnynu (11) samr trotrpaBr(rr aa 4n${epeu-
qtraJrbE)'Io pe{paxqurc paBHbrMrr:

l-r:0",7, I-A:0"r4.
O6r,rsuo B trpal(rl{I(e ua6nroAeuufi otrpell,eJ1egl4e I'IllcrpyMentalr'noft [o-

trpaBr(u [eJlaeTcfl IIO HecHoJIbItI{NI SBeSAaII' pacIIoJIo}fieI{HbI1\{ trO paBEbIe cTo-

por", o, o6.r,enla, tro3roMy troupaBKr{ troJl}rualoTcfi c pasI$IMI{ SHaI(aM[ tr

upu ycpepr{eHr{r{ ux glrs{epeEqtraJrbHble a{{exrrt ucKJlloqalorcE troJlHocrr,Io'

ecJlrr oflopEr,re tsBe3Ar,r pacr]oJIo]HeIIbI paAuanr,uo-cuMMeTptrqHo. EcJIz lxe

dr_ do rr 6r _ 6o paanuuarorcfl AJr_E pasHbIX 3Be3A, TO IIOJIyTIaIOTcff IIeHOTO-

fiirn orr'uror"ur. ,$$.*rr,r, Ho ouu 6brsarcr B,aqtrreJrr]Ho Merr.me omu6o* trB-

Mepeggrr rr rr1rr4 ,u*ro npene6peur, fioIAa o6text pactroJlo)fieg Upra6.ruau-

relrno u 6apuqeurpe $urypu oropubrx sBeBA'

Ho atu gu4{epeuqrraJrbHbro a${extH MO)I(HO yqecrl II [paHrl4qecfiI'I troJl-

EocrF,ro trcnJuoq[rb trprr He6oJrburoft 4onorHrrreJrbrroft sarpare BpeMe[Irr, ecJrrr

BapaHee BbrqtrcJrr4Tb la aata6ylupoBarr' Irpou3BeAelrr{fl' KOTOpbre BxoAfiT B

{opry.rrut (11) xax NIHo}nr{reJIrr upu Aa u A6, r' e'

0r (t + kf) cos 60, $ k,(k, - ts 6o), 0q, (t * kl), PYkL(kz+tg6q)cos 6.'

ttoa{$uquenr pe{paxqtru Ff saBuctrr or serrtrrHoro paccroEnus E' qro Mo-

xer 6r,r'rr, )nrreHo "pilt"i""inetutll^ra6ruq' AJrE-cT oro oloxtuo r-aa'rr'^pg :
: bo;,zg "p" 

g q id", p.-:5g',Bz rpu 50d < ( < 67', Fq :59"'40 tpt
67" <'Z < ZS'."n!, Bl;rql4cJrerrtrtr atux ra6nuq EurepBaJru uo f AocrarorlEo

rrptrE.Err paBr{ErMr{ t0*, a uo 6 - panauura 2"'- 
BHqucnenrrE Ee cJroffiHbr, rro AOCTaTOqHO TpyAoeMI(U, XOTE E MOII{EO Orpa-

Htrrrtrrbcs BHaqeHuflME I or b go 12h B cuily cul\{Merplltr roa{{uqueuroB AJIE

4pyrofi uonYc$ePrr.
t3t
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llcxogx rrg ugBecrgbrx coorrrofieuufi uexrgy t, e s x, nau6onee paqtrogaJrb-
rofi upe4craBJrnercn cJreAyreqan cxeMa nr,rsucneszft:
cos (- sinrpsind f cosrpcosdcosl, sin (sin X: coscpsinl,

sin I cos X, = sin q cos 6 - cos g sin 6 cos l.
Baegeu o6oenasenur:

,4 : cos cp sin l, B : sin g cos 6o - cos g sin 6, cos l,
C : sin 0o sin q f cos do cos rp cos l.

Paagenua Bropoe ypaBrreHr.re ne (12) Ha trepBoe, troJr)rqrrM

tg (sin X:kr
flenenrem rperbero Ea trepBoe uaft4eu

tg ( cos X: kz,

(12')

u.nn k1: AlC, kz : BlCi rorAa

re E: {44,.
- floAcranilfrfrsrE BeirEqr(trBr a (11), EaxoAtrM EErepecyroqtre Eac pasrrocrtrE-an\-y.

-Ecnu roBoptrrb o ua6,nro,qeEtrffx rra BTIII, ro yser gr{{epenq[arsuoft
pe{parqrr c AocraroqEoft ro.ruocrbro Mo}r(Ho ocyqecrBJr.f,ri goronruo [po_oro, trcxoA, EB roro' uro pespanqtrE .fiBJr.Eeirca {yrnquefi se,ErEoro pac-
crofiEtrE, a trocJreAEee, B cBOrO OqepeAb, ecrr {yuxqEfi qacoBoro yrJra tr cKJrO_
EeEtrfi (4ln gauuoro Mecra ua6.nro4enua c mlrporofi g).

,(,lr aroro MolnEo cocraBtrrb ra6rur1r,r, Aaroqre rr3MerreHue pe{panqnu
rrptr r(sMe'e*uv- t u 6 (npouaBoA'bre pespanquz tro yfJroBoMy paccro,H,r,
o6renra or 6aprqeurpa {uryprr ouopurri- anea4). nv"ur v"pasresus BTIII
rroSBoJrEer cqr{TblBarb sacosoft yroJr B MOMeHT Ua6mogeun.E c roqEocTbK),
6nuaxofi r(ToqrrocTrr orcrlera trpflMoro BocxorfiAerrug (qeua'ne.rreuug unanrr 1.).B aa*nroqesre anrop cqrrraer uptrETrrbrM AoJrroM rurprrrru ?-oil;ffi;;1;
A. A. HuceJreBy Ba 6otrmyro rorttoqu " pu6ore u U.'U. a"6pr;pililr-;;qeEEbre BaMeqaEu.E.

Anpenr 1973 r.
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METOA6I PACITETA
CBETOCI{JIbHbIX OITI{IIECHI{X CI4CTEM

I. M. Ilouor

I4ayuarorcr Borlpocbl, cBffBaunbre c pacqeroM cserocr.rrnrofiotrTrrxrr,- [ofiyqegbr rorl-rne $opuyrrr 4ra c(fepnuecxori a6eppaqutr crrcreMbr na c(fepuuecnr* .rorup*ro.r"a- uat
geurr cnoficrna cfepuvecxofi a6eppaqun. flpune4enrr raR)fie roqEBre ([oplryrn 4.ra noneaoft
a6eppaqrau qerrrpr'rpoBalruot cracteun r.r uatgeuo ycnoBlre rrcflpaBJreutrfi r{ogLr AJrfl yg6oro
nyuxa ;ryueft. Ota uerogr.rHa Molr(er 6utr, ucnomaoBaua AJrE pacqera cBerocr4JrbEhrx ctrc?eM,
trprrMeEfieMbrx B coBpeMeurrort acrpo([narne.

METHODS OF CALCULATION OF FAST-SPEED OPTICAL SYSTEMS, by
G' M, Popou.- Problemsof designing of fast-speed optics are investigatecl. Exact expreJ-
sions for spherical aberration of a system consisting of spheres ,r. Jro*rr. properties o[the spherical aberration are found. Exact formula for tle off-axis aberration are shown
too' The condition of elimination of coma for narrow light beams is found. These methocls
may be used for designing fast-speed systems 

,used 
in modern astrophysics,

B nacrorqee BpeME B acrpouoMusecxoft ourrrr(e nce 6orruree pactrpo-
crpaHeHr{e trorJnraror cBeroctrJrr,H},re cr(creMbr, o6tagaroque 60rbmlruz a6-ep_
paqr'rfl Mr.r Br'rcrllux tropEAnoRj_ HaMepbr AJr,fl ctreKTporpadoB, crlrcreMbr gna sori_rpa{raponantrs Mereopon u tr{c3, i raHxe cncrer,,*i A,nn upu6opor,"yrri"u"-
JruBaeMbrx ua 6annonax rr paxerax,

Teopra a6eppaquft u mero4rr pacqera cserocurrulrx crrcreM paapa6orarr,r
IIEAOCTATOqIIO IIOJIIIO, qTO TOPMOSIIT I{X trPI4MEIIEHI'IE. Mrr CAEJIAEM BAECB trO-Irbrrr(y BoctroJrHr{Tb 3TOT npo6_er, paccMorpeB Botrpoc o roqr{brx MeroAax
BbIIrIIcreHufi xaH c{epuuecHoft a6eppaquu, raH u uonesrrx a6eppaqufis csero-
cuJrbubrx cprcreMax ua c{epuuecxr{x troBepxnocreft.

Inasa I
C@EPUIIECI(Aff ABEPPAIIIIfl

l_CBETOCIIJILHbIX UEHTppIpOBAHHbIX CI4CTEM
U3 C@EPMIIECKI4X NOBEPXHOCTEfr

1. BcnouorareJrbHbre Sopuy.rrr
Paccuorpulr HeHoropbre cooruorrrer{ur, neo6xoglrur,re n AaJrruefimeM.Sanumeu Sopruyny AJrfi rrocJreA'ero yrJra u,'c,creMm u ,"n" tf t Gr, +"p-"Jr^Jrerxo troJrJ raercfl r,ra reoMerpr4qecnr{x coo6paxeuraft (plrc. 1))

l,l,,:l,lm+l:arcsinff+arcsin#-arcsinfi+arcsinh_
,kn(1)'

- arcsin 4+ +.. . * arosin 4* 
- arcsin 

k*
n2rz ilm+Lt,tn n*r* '

6* ris



fAe
flr : Pr sin ur, kr: rlrHY ku : ku-r * Au-tnu sin uv,

' Ar-1t- t"v - rv-l * du-t,

ttr :tty-r { arcsing -arcsin ;l'u=,', 1l : 213r"', m'
hufu_l frv_Lfv_l

Bgecr ui - yroil Jrllqa (pEc. t), llcxognqero trB roqRtr I upe4uera, c otrrtrqe-

,*ot oaito; P1 - pacctossue rounlr S ot qentpa I(pEBEBE6I trepBot troBepx-

Eoorg cgcTegbr; HL - AJrr{Ha treptrerr4rrnyJrgpa' otryqegEoro trB qeErpa

*prrrrrn [epBoft troBepxnocrr{ rra Jrw; rt - PaAuvcbl troBepxHocreft cuoTe-

M:rJj ni - troRaBaTeJItr trpeJIoMJIeHIIfi.

Pnc. 1. Xog nyva B ctrcreMe I{3 AByx nouepxuoctefi

Il3o6pameHr.rrr or qe]rrpa I(pI{BI[BEbr trocJleAlrefi

{opuyroft [11
kD'- "m

' - sinr'hm+l

,{,ln Houqetrrpllqecnofi cl{creMbl Au:0, kr:7x, u Sopuy.nu (1) u (2) ytrpo-

Paccrosuue P'
cTE OtrpeAeJIfferctl

qaro.Tcfi: 
: i "

z.':arosinfu+ ,{(","r,, #-arcsin#),

r{oBepxEo-

(2)

(3)

(4)D'- l"
' ftm+lsin u'

B uapancua.rruofi o6nactr.r rfopuyrrr (1) rrpunrlralor BEE (uapanCuanr,ur,re

,a1rnr"* 6y4errr o6oasasarr trpelHHI{MII 6innauu, Ho c qeproi uasepxy)

--t Er,i, l{_-1\_Liz l'l' -'l 
\ ,i*l-1 {\

u' :;:+ 
" (; *rl, .z \r, *)-' +;(","- %),

Et: Pilt,Et: ntFit, 8.',: Er-r a Au4nuiu, \:2,3, "', ffi,

D,- E-
' - fl^+td'

Aas I(ouqerrpruecxoft cncreMrr troilytltrM
mi,:84#*,e+(#-+)],

P': i' 
='nm+t&'

Vsurrlsas Bbrpall(erue (6), {opuyry (5) uomuo aatrtroarb B BEAe

i* -h , {*,/ n r\ffi:;.|.-.Ar \,,,* -,.,/V:I

.t?4

(5)

(5)

(i)

(8)

(e)



[,nr rouqeurpruecnofr cucreMbr EaxoAIrM:

I t (r/1. {\ffi:m-.2T\,,*- "/V:I

^ lt1u1P: "*-7

Sauelru, trro, rroJrarafr P1: oo, Mornuo uafiru ua (9) u (10) Bf,IparfieEne.AJIE
(fonycuoro paccroEutrfl crrcreMrr. Jlureftroe yneur.reriue p orcteurr orpeAe-
nfiercfl {opuynofi

(10)

(11) ,

2. To.ruHe Sopuynu gnn cSepuuecnofi a6eppaqulr 
::

Hafi4en o6qyro {opnryny g;ra c{epuuecxoft a6eppaqrnu n npouano.nruofi
qeurpupoeauuofi cr{creMe? cocroxrqeft lra rn ct[epr.ruecHux troBepxuoctefi.
flpogorsuyro c{eprauecxyrc a6eppaquro As' o[peAeJrI4]I I{aH paarrocrr,

Ls' : P'- P' :5'- s' : r\ 
, - J'-- .

nm+J srn ,a' kn+Lu'
(12)

@oplry.ra (12) ueuplroAHa, ecJrrr uao6panrerrue ilaxoAr{rc.n n 6ecxoueqHocrrr;
B groM cryqae cneAyer l{cnoJrbaoBarb Brlpa}neurre AJLr yrronofi c{epuvecHoft
a6eppaquu rl , Roropym r{bl onpeAeJrl{M HaIt paal{ocrl)

\: uo- u', (13)
,.

"ge 
,o - uooneAulrft yror crlcreMr-r, He'rrMerorqefi c{epuuecrofi a6eppaqtrr4, Eo

uueroqeft Te )r{e BHa'teHrE k*, k^ rr tL' , rro rr paccMarprrBaeMa.fl cricTeMa.

Vror ul nafi4eu rrB ycJroBrr.E As; : 0:

As,: -P,+ 
h*.. 

,:0.
nm+1 sln 40

Ornyga

uo: arcsin h,om+ll

7I rupaxeutre AJIfl 'n trpllMer BIIA

k^
r:arosin #-arcsin #- I(**irf6-arcsin*) $4)

,[,nn nonqertpnuecnofi crrcreMbr kt : kn : k*, uooroMy Bbrpa]r(egue AJrfi rl
ytrpoq,aerc.E:

.- --^-:- kr ^-^^;- kt { l^-^^,- frr ^--,sin *, \, (15)rl : arcsrn VT- arcsln ,,nr- j(u.".,rffi-arc nuru l,
rge n' : flql4it F' : #. Eclu upeAMer HaxoAtrrcfl s 6ecnoseqEocru, ro

P. : *r otopofi qJIeH B {opnryuax (14)t (15) o6parqaerc.s B Hyrlb.

3. Ilpu6nuxeHHbre t[opuy.nrr gra c{epuuecxofi a6eppaquu
B qacTHbrx cflytraflx

B .Iacrrbrx cJlyragx {oprtry.nrr p,rfr u' u q rvroryr 6r,mr, auasureJrE,Eo ynpo-
qerrbr. Paccuorpnlr sau6onee nalrnr,rfi r{B DTr{x cJI)^IaeB.

1. Cnyuafi, HorAa qJIeHbL,au ) Anslnu, BxoA.sique n k, ua (14), uanrr
tro cpaBlreEulo c paAr{ycoM troBepnocrr{ rv. 3aur.rrueu BbrpairreHr4e AJrfi trocJreA-
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Eero yrJra

LL,

u' s awge

kr * Arnz sin uz: Uz i afcsln ----:-:--- . &r.}- Atnzsinuz
- arcslrr _- -r ...

nzrzl1,3rz

. . . + arcsin (*' 
* 2-'i1'*"'"'-' 

) - *r.,,(". ='

,4rrzr*, sin zar*a

nrmm

[tax4uft apxcr{Hyc sroro Br,rpameur{fl Mo}r{Ho trpeAcraBnrb B BrrAe (g.rn upocro-
Tbr orrycnaeu lru4excrr)

arcsin ( Y *) 'a'z sin rz 
) .

\rr. , nr l,
IIJIIt

!, ,42 sin rz

I,(O 8: 2 * - Mana,EBeJrRqEHa,

Paa.norxulr arcsin (krlnr * e) s pn4 Max;ropeua tro cretreHnu MaJrErx Be-
JIUITtrE 8:

arcsin(#* u) :,,,.,n**"[, - (#)']-u,++[r - (#)'l*(*) *
(uorpemuocrb pasnox(errrrr Molr{Eo oqeutrTb, paccMorpeB ocrarosgufi qrea
aroro pnga).

Paaaoxus .yHaBaHEbrM cuoco6ou Bce qreErr BBrpalr(euufl Enfr u' (aa uc-
KJIroqeEEeM ur), uafigeu:

In

u'= arcsin# + ) /arcsio +- arcsin 
=ot= 

\ + a,urt ' ;i \ ttt+Lrt nuru /

rpe A co4eplrtrrr Bce qJreubr c s paBJroH{eElrE apnclrnycoB B pEA Mannopeua;
BBEAy MaJrocTrr e, A rarxe ualo.

Asaroruqso pagJr.oxrrrM B prn Maxnopera u arcsin (k*lnrn*rF') (upeAuo-
Jraraercfi, .rto e K Pl), uoc;reqeroBbrpameHue AJr.s csepuuecnot i6dpbaqur
MOInEO BatrtrCaTb B BrrAe

I : arcsin =r*=, - l)'=arcsin ,- r'*, -- arosin + -nm+!P' h*+LP' -'-*--- ntPt

- i /rr..in *' 
- arcsin ft' \ + n'.

,-=\ hv+rfv ftufu/'-'

rge A' - MaJrafl BeJrrrqrdrra, coAep)fiaqafl qJreurr paaJro)fieEr(fi c a, flonyveu-
uan {opuyna (16) Momer 6r,rln ucnonr,BoBaEa Ar.fi pacqera crrcreMbr Maxcy-
r:o_sa (ruua (MeEr{cK 

- c{epnuecKoe Bepr(aJro>) lr urupoKoyroJrbrrbrx cEcreM
(<IuueprouD r{ Ap.)

Ilpunrep. Paccivrorpunr crrcreMy MaHcyrora, cocrogqyro r{s KoHqeurpuue-
cKoro MeHrrcHa r[ ]reHorrqeErpusHoro c Hr{M c{epuuecxoro sepKaJra. cucreua
r{Meer cJreAyroqrre Korrcrpyr(rr{BHbre sJreMeuru (upe4uer - B 6ecxoueuuocru,
Pr : m):

7\: L,

nz: 7,5163,

l?4:-nC:1,,
kt-H--50, A:1.:L,5.

t36

. th \arcsrnl--+.81.'\zr I'

(16)

rr: - 100,

rz: - 7L0,

rs: - 318,

D :100,

dr:10([t8),
dz: 799,



finr uocnetuero yrJla u' uueeu

r7'= arcsin Hr 
-arcsin ff+arcsin +-arcsin #-2arosin#+ o,

nrt

rge A trueer az4 (orpauuqlrMca oAHITM qJIeEoM psAa Manlopeua)

L=za1[t - (*)'7-''' *ze,[t + +(+l1,
IAE

Az sin zs - . (rs - rz I d'z\ frsar:-T=---'

,[nn c(pepmecnofi a6eppaquu uMeeM ifiopuyry
Ht* )zsinus -.,I: arcsrn-.....-7;-- u.

IIoilysuM

IAE

Oroncarenbso:

rAe

- arcsin !r+8": - arcsin p+,,[n (+)']-^,

Azsinus _. (rr- rzJ-dz\ut
--a2- pt Pt

.Hr
\=-arcsin6--u'*Lt,

BelUqrnrr A r Ar MaJIIil, tr trx Mo)I(Eo EaxoAtrrb C MeEbmEM qECIIOM Bnaqa-
qux qu{p; BerurIEEbI arcsin (Hrl P') v u'-41 ylo6uo BbIqEcJIrrr, paanaraE

apr(CtrHycbl B crerreEuble p.ff[br tro cTetreEgu IIt. IIogcTaBtrB BEaqeEEE KoEcT-

pyr(rrrBrllx oJIeMeEroB cicteurr n Qopuyily_(17), rafigeM sEaqeEue yraoroft
o{epuuecxofi a6eppaqutr Ha EoEe Hi: - 50:

11=56".

Pacqer ro roqsofi {opruy.re 4aet
11 :54" '

ouenuAuo, coBuaAeHrre troJr)^rrrJrocb Becr,Ma xopomuM, xoTfi cBeToctrJIa cIltcTeMLI

BeJrrrxa (1 : 1,5), a rrJlelrbr c s2 tte yqrrrr,rBaJllrcr,.

4. Csoftcrsa cfgpuuecxofi a6eppaqur r?

Ey4el,r cqnrarb, uro cseprauecr(afl a6eppaqun q flBJlflercs S-yr5ugefi.TqIb-

"o 
f, Gr" .F/';. fluta"r, ,ir*ouu o6nactr otrpeAeneulrocru q (kr)' lTa (1'a) s'

(15) il'elyer, qro 11 (k) upeacraBJr'er co6oft cyMMy arcsin r, a atcsin ,r cyq,ecr-
Byer roJrbxo trptr l, I ( 1, r4e_/ - apryMeHr apxcul{yca; troaroMy flcuo'
.rro o6ractr oupeg'eleunocrtr tl (/ci) aupaxaercs ycJIoBtrEMIl

L1= e2[t - (#)']-''' :',[t + +(+)1

#l=n, l# <r, l#
pru yctonufl, HaH npaBr{Jro, Br,rtroJlrrflroTgfl Ha trpa1Tl{Ite; gHII MOIyT Hapy-

maTbgfl TOrAa, KOrAa JIlq He [epeCeHaeTC.E C IOBSpXHOCT6IO. flCnO raXlne' qTO

I (kr) gsilgeTcfl rlerrerrroft {yunqueft r uesger 3rla6 IIptr tr3MeHeEtrE 3I{aHa

dr'(op, aroM rro a6colrcruoft BeJIuEtrEe T Ee MeIIflerCA). OuenuAno rax[{e, rlro

11 rnnapuauruo K I{BMeHeIIr,rp uaCmra6a CflCTeMLI' T. e. MOTI{EO yMEo]I{trTb

Ha rrooToflI{Hoe tltrclro RoIIcTpyHTuBIIbIe aJIeMeHTr,I cucTeMan r, A tr BeJII{qtrELI
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ku P, P'; {yuHqnflqHeuome*.,rcfll ecJIIr Bce [or(aBareJ]r{ trpeJror{Jreuufl yMHo-
,I(UTI, EA trOCTOflIIHOE qffCJIO.

Samerrnr raxlr{e, rITo q r{etrpepbrBrra, Ba IIcHJrIoqeHEeM TaR EaBbIBaeMbrx
ycrpa^ErrMbrx paspbrBoB, r. o roqeH, rge {yanqnfl r{Meer HeorrpeAeJreEEocrb
aula 0/0 nnu oo.0; Bra HeonpeAeJreHrrocrb o6rr.ruo pacxpbrBaerc,r oyreu npeo6-
pasoBaHEE SyuHqmIa I{JrLr trpllrreHeEtreM rrpaBuJra Jlonnrals (raxonrr cJryqa[,
norAa trpeAMer lraxoAr{rcrl B I{eHTpe Kpr{Brrarrbr uepnofi rroBepxHocrtrr cucreMbr,
trJru cJr)Eaft u.rrocxofi uonepxuocrra). Oueru4uo ranrfie, qro I (0) : 0, r. e.
B rrapa(crrantuofi o6lacru c{epruecHaa a6eppaqun paBua HyJrro.

5. Pac.rer crrcretl,
ucrrpaBJrenrrhrx rra cSepuuecxyro a6eppaquro

_ Arg HaxolHAeHuE ctrcreMbr c r.rcrpaBJreunoft csep[secHofi a6eppaqr.refi
o6rrsuo troJrbByrorcE Br;rpa,fieHtreM AJrE a6eppaquft 

^rierue"o 
trop.rrAxa, qro

AaeT yAOBJIeTBOptrTeJIbIlbIe pe3yJIbTaTbI AJIfl C}rCreM C MaJIbIMI{ yIJIaMu uaAeHr{E
(u uperomreurx) nyuefi ua ronepxEocrr{ cr{crerfbr. Ho gna ,r"r", c nr,rcoxofi
cserocuroft STor tr-yrl trpI{BOAr{T H BeCbMa rpy6r,ru SHaqerrtrEr{ KoEcrpynrr4B-
Er,rx EJreMeEron. Mu AaAtrM MeroA, uprro4urrft AilE pacsera cucreluri nrc6ofi
cBerocuJrEr na c{epuuecxyro a6eppaqurc u ue rpe6yroquft 6orrmoro s[c.]Ta
sEarrarqrrx qu{p upu Bbrqr{_cJrerrrr.fix (o6rrvno pacqerhr tro sroMy cuoco6y ruoryr
Br,rtroJrEflTbcE rra JrorapraslrruecHoft .nuuefixe), cna.rara paccMoTprrM BOllpoC
o Praxolr{Aerrurr 3r(crpeMaJrbElrx ToqeH (rouex MaKcrrMyMa r.r uzuzuyua) y npu-
nofi^c{epruecxoft a6eppaquu, a rax}r{e roqen ueperu6a.

3nag nonoxeuue ar(cTpeMaJlbrrlrx roqex, lroxuo uafirr Magcr{MaJrbgoe
BIIaqeHtre c{epuuecxoft a6eppaquu trprr saAaunofi o6racrra r{BMe}reHrr.E k, (r, e.
AJI.E SAAAEEI,IX PABMEPOB BXOAIIOTO APAUHA) I{ YCTAIIOBI{Tb, YAOBJIETBOPflET JIII
a6eppaqun crrcreMnr BaAaHrroMy Aorrycny (rtrir ue pacconarprraeu -cnyuaft,

HOr[a HpuBa.fl c{epzuecftofi a6eppaqutr Ee rrMeer Htr roqeH ueperu6a, nlr
sKcrpeMaJrbEErx roqeK,- B sroM cilyqae a6eppaqrn I q I uonoroEHo Bospacraer
c yBeJrnqeuuelr | fu, l).

Ilpoau{{epeuqu;iyeu (74) no kr:

dn __
dkr ",o,{uffi

n t dhu f r
,3i"u or'l_n"*rf=ffi
1+ dk^ 

--1I' Zk, ---7:J ""' 
",p,V/ t-W)' (18)

34ecr flm+i: n'. Hafi4eu B EBEoM aune dkuld,kl; r{Meerr

ku:lq* Atnzsinzrrf Arnrsinus* ... * Au_tnusinzl,.

flu{Sepeuqupyn (19) no kr, rrorr5trrrrM

dk*,.r _ 4 L 1 .. , , dUz
dkr - L t'A7nz(cosu2) ar; * '.' + Au-ltu1cosu,; 11'dkr ,

rye .d-urld,k1 coorBercrByer cyMMe rpex (v : l) qJreHoB Bbrpalr{eHtrfl
d,usldk, ecrb trepBbre trErb qrrerroB rnpaxenn.a (1S) (v : l, if "r. 

p.
3aueruu, uto

{ t -W : cos*1, {4tr : c.osiy,

{W:cosi,, l/W:cosun.

(te)

(20)

(18),
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rge iv, i,l - yror tra[eEE.E tr trpeJroMJlenufl Ea v-ft uorepxEocrr coorBercr-'
BeEEo. Iloarolry {opuyly aw drlldk, Mornno trepeuucarB B BtrAe

w:-ffi- ?:,lT Tft-, \,,co%
{ '\l ,dk- t

- r"tsf*T )l-r vrt ,tv ,,,4'dn-_ L r$. I-, dk"l ItE:-ffi-llt m\,,,*
(21)

,{,nn nouqeurpuuecmofi cr{creMbr nce ./,, (n Sopuyre (20)) panuu Hyrrro,
troaroMy dk"l dkr: I u Br,IpaH{eIrEe (21) upuullMaer BtrA

d,!:--:J--*$, I, I I - n ,\l- .,{ , \zz)-Ak - - n,ptcosur ' ?:,LT \Zcos L- - A;;T ))T -n,p,"o,uo

Buparxeuue (22) qenecoo6paauo upeo6paaoaarb rax, qro6H BbIqucJIeEIrfl AIou{-
uo 6buro trpouaBoAr(rb c MaJrbrM qr{cJroM Braqaqr4x qu{p 6ea troreptr rorlEocrrr.
,[,nR aroro upu6anru H Ha]HAoMy qileHy Br;rpa]r{entr.E (22) u BbrqreM trB Irero
Beilruuuy ororo qJreEa B trapaxclranrnoft o6nacrra; uocJle upeo6paaonanuft
trOilYIIUM

dr1 _vtr-- (23)

9ra {opnryna y4o6na Ar.E (pytlHbrx)) pacqeroB.

@yuxqun d,r1ld,fu HerrpepbrBrra BcroAy, Ba r{cRJIroqeHIIeM MaJrolrHrepec}Iblx
roqeft (uaupuuep, iu: nlZ, iu+t: fi12, ,rru6o ur: nlZ); {ynxqur I rax}Iie He-

upepbrBua, uoaroMy MoEtI{o uafirz axcrpeMyMr,I {yunqun 'q o6qetlarecrl{bll\r
tryreM- trpupaBHrrBa.,{ HyJIIo d,qldky flpu etou rroirpaercrr rparrcrreEAeHrlroe
ypaBrreur{e orHocureJrr,no kr. }topuu Eroro ypaBHeHI(f r{ccJleAylor rra rIaKcI{-
r\{yM rr MEHr{Myr\{ o6rrsurrM tryrer{.

Couocrasils.E suaqeHufl SyuHquu q (kr) s axcrpeMaJrbur,rx rorrnax rt Ha

fiparo Bpaqfia, HaxoArrM luanctrMaJlr,Iloe rro MoAyJIro Srraqegue cSepuuecxofi
a6eppaqrr B cl{creMe AJIfl saAaIIEoro AIIaMerpa D nxo4uolo 3paqfta II ycragaB-
JrEBaeM, rraxoArrrc.E ;ru a6eppaqu,E B [peAeJrax AoIrycHa ului ner. Cuc:reiuy,
y noropofi csepruecxarr a6epparlr,ra IraxoAlrrcn B trpeAeJlax Aotrycna, 6y4eu
.cqrlTaTb lrctrpaBJreHrrofi, 3alreruM, qTo Bo Mrrortrx cryqaflx nar6onruree 3Ha-
rregr.re c{eprauecxoft a6eppaqlrr{ B BaAarrgoM r,IErepBaJIe r{o}I{er 6rrrs yueurmeno
cMeqeHr{eM trJrocr(ocTr[ ycrarroBr(r{ Ha lrer(oTopyro BeIuquI:Iy o oTHocureJlblro
trJrocnocrrr laycca. llpu arou {oprtyna AJIa yrJroBoft c{epuuecroft a6eppaqulr
trpEEUMaeT BtrA

flo:srcsir '!.- , -u'. (24)," n, (lj, * a)

lluor4a o1a3brBaercfl, qro d,r1l d,fu ) 0 ulll d'r1ldfu ( 0 scroAy B llpeAeJlax
BxoAIIoro Bpaq11a; B aroM cn5..iae {ynHrlun 11 (k1) rrronorol{Ho BoBpacraet (y6rr-
naer), oAtraxo c{epruec1an a6eppaqufl Mop{er HaxoAIIrI;cs B trpeAeJIax Aotryc6a.

dur,rr uoxasroaer, qro cucreMa c LlcnpaBlennofi c{epuvecHoft a6eppaqr'r-
efi, HaH trpaBr{Jro, r{Meer fipuBylo c{epuuecHoft a6eppariull, coAep}Itaqylo oAHy
trJItr HecxoJu,Ho roqe1 ,ep6rrl6a (uepnrrfi clyuaft Bcrpeqaercr uaqe). I(punuana
Jlrruvnr, uao6pamaroqeft rl (kr), s to.Ine ueperr6a paBHa IyJIIo, a uotolry CSe-

puuecnafi a6eppaqun Molr{er crrr4rarbcfl r{c[paBJreHuoff. Mornuo cqlrrarE,' qro

nailruue xorn6rr oAsofi roql(I{ neperu6a y Hpnnoft q (fo.) annnercfl Aocraroq-
IrbrM ycJroBuehf r{ctrpaBJrenua c{epu'recxoft a6eppaqura B clrcreMe.

Heo6xo4nuoe ycJroBr{e cyqecrBoBarrtrE roq*u uepeur6a: clzqldk!: 0

(npu ycnonulr, qro d2r1ld,k'zr_cyq,ecrByer). ,(lr trpaxrl4qecnoro HaxomAerrlrfl

,o*"* repera6a otrpeAerrfleM Bce BrraqeEr{a Hopueft ypaBrreHrrfl d2\ldk!: 0 u
r{ccJreAyeM ux Ha r{BMetrerrr{e BHaHa nropofi [por{BBoAHofi npu npoxoiliAellr{I(
qepeS aTy ToqKy,- ecJrr{ rrpoucxoArrT IISMeIIeHI{e 3HaRa, To HailrIqo uepern6



r(puBofi \-((r).Hafigeu Bbrpa)fieHue gna nropof, trpougBoArrofrt il,rrld,klB EBrroMurge; grS{epenrlrrpyr Bbrpaxeure (18), uoryvunr

ffi: ff+#Fl'-(#)')-''(w)'-
-i,+[,-(#)l*-:l+#la-

",+tV t-\,*n/

t.h['-(#h)']*-
-#tr[,-(#)']*l]

flpousnogu:are dzk"l d,kl uafigeu, gu{sepeuqupyr (20) :

@ 
-,:-::;:"w;:*;*:l"r*

I

.{ax xouqenrpuvecnofi ctrcreMbr ara {opuyaa trpEEEMaer BtrA

#, : #1, - (#)'l-' - ch [' - (#-l]-" -
-it.+['-(.];)'1-*

+(#)'

(25)

(26)

-#+t'-(#)1*) , e7)
u.JIE"

# : c*F- i'"-*.rr - i ir;*r* - z*ry1 tzar

Saruerrau, qro Bbrsrcreuua dzqld,ltf ruorxno uporraBoAr{Tb c MaJrbrM slrciloM aga-qaq,ux qn{p, Tar( KaH trprr Br,rqficJreurrflx He troJl]Fraercg pagrrocrb AByx6olrmzx, uo 6nr'rsxrx uo a6corrornoft serusuue qr(ceJr, KaK aro r{Meer MecTo
rrpr4 rpaAtrqr,roHHoM RbrqrrcJrer{rlrtr csepmecroft a6eppaqur( tryreM pacqera
nyveft. 3na'regr4r{ cos 1,, cos li, cos ui yfio6no naxo4r,rdu-no'ra6niqa* loorru"o
Aocraroqrro 3-4 snauarqux qusp), trctroJrbByf cuHycbr KaH apryMeErbr
sin l, : kllrturu, sin i,] : kllnurrru, sin u1 : krlnrPr. "flocae4rurft 'y"oo 

ui
n4eanruofl cr{creMbr Mo)nEo tror]rqrtrrb uB Bar(oga cr{HycoB A66e (roueper"od
vBeJrrrqeurre B cucreurr EpeAtroJraraerc.s r{BBecrnuru):

B : utsinur
' n,sin ui

Omy4a
_:* _., nr sin ur
srrl us : ---rF-

Suas asaqeur.re sin ui, uaxo4uu cos u[.
flpupanuurafl HyJrro BbrpaxeHrrE (25) um (28), uonyurrM rpaEcqerrAeErEoe

ypaBEeHEe, pelneHtr.fl noroporo Aaror rorrKtr ueperu6a rpunoft coepuuecroi
a6eppaquu r; (kr) gilr 4auuoft cucreMbr.
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6. Meroguxa Haxort[eurrfl KorrcrpyarrrBHbrx oJreMerrroB cucreMbr,
rrcrpaBJrenrrofr ua c$eplrvecnyro a6eppaquro

IIpaxrr.rHa rror(aaaJra, qro qeJreco06paauo ucuoJrbaoBarb cJreAyroqraft uero,4
pacqera ourr.rqecnofi cr{crer{br na c{eplruecxyro a6eppaqurcr aaAaBafl Brraqe-
flr{e [uaMerpa BxoArroro Bparrna D (Soxyc cr{creMbr npeAtroJraraeM paBHBrM

egnHuqe), peuaer{ ypaBgeHr.Ie d,z\ld,k\: 0 cosl{ecrrro c ycJrosueM Macmra6a
orrrocrrreJrbuo rrt6pauHr,rx rrer.raBecTHr,rx (n na.recrne Her{BBecrIrLIx Mo}I{Ho
B3r1rr, paAr4rycr,r r nu6o paccroflHr{fi d uexr4y uoBepxHocrflNrlr). IIplr sroM ocraJrb-
rabrlu n1 r u d, ecJrr{ oHr{ r{N{erorc.tr, cJreAyer rrpr,rAarb otrpeAeJreHrrbre rlucJroBlre
BHaqeur{.tr, pynoBoAcrBy.rlcb rexuororuqecnuuru, ra6apururrlrra tr ApyruMrr

Psc. 2, ,(ayxaepramEar RoE-
qeETpurrocRaE crroTeMa

aoo6paxenuauu (err searsuu;r 6yneu EaabrBarb cno6ogrnqu napauerpaur).
Hyxtno ral(E(e BaAarb auaqeuf,e Boubr k1' na xoropofi AoJrrHEa EaxoAurbcfl
"roqra neperu6a; o6rl.rso rrpuEEuaror k1 =Orl D,

Ecrx up4 trpErrrrbrx Buatreuuxx cao6oguux trapauerpoB rotrrr trepera6a
-ner, ro Bapbtrp)rror Ex guaqeutrg E rroBropsror perrreuxe ypaBgeEnn ilqldfu:
: 0. Sareu EaxonEM or(crpeMaJrbsrre roqrtr xpunofi q (Icr) u BEaqeEEE,c{epu-
qecxofi a6eppaquu B orux roqr(ax, a rarrr(g BEaqeEEeq (/c1) uaBparoExoAuoro
.,apaqfta. Sauerru, lrro uuorAa rp (/c1) uueer Ee oAEy, a gne (u 6onee) roqrr
.uepem6a,- artr pemeEEfi trpeAcraBJrE$r oco6ufr uErepec, Tar( r(aR upE
raroM, r{ax'trpaBuJro, Rpyxor paocezaAurn, o6ycuprJreugbrft o{epuuecxoft
;a6eppaquefi, BeobMa MaJr.

Pemas ypaBueurre e\ld,kl: 0, Mon(uo B rrepBoM upu6numerur( rprrrgrb
rtocuEyobr paBurrMtr eAtrEuqe (upu arou troJryqrrrcfi ypaBreutre, EatroMuuaro-
qee ycJloBue .uctrpaBJreuua a6eppaqur,r rperbero uopffAna); pemua aro )Epo-
rqeuuoe ypaBlreutre, raft4em rrpeABaptrToJrbrbre BEaqerrEE noucrpyr(TuBubrx
.aJIeMeEroB (neuerecrrrrx), c xorophrMtr BbrrucJrfleM BEa-rrerruE KocEHycoB tr
noJIJruaeM ypaBuelrtre AJrE BToporo rpu6nuxeurr.E, Aaroqee 6onee roqurre Brra-
qeEtrE EelraBeorubrx; troBropfieu npr,r6.rra)r(egufi Ao troryqegur uymnofi rou-
Eocru. O6usuo gryx rpu6tuxeunft Aooraroquo AJrE troJr]rueuur srasenrft ua-
paMerpoB cncreMhr c uylxuofi AJrE trpanrtrHu ro.riocrrro. IIpu aroM BbrquoJrouurr
xal( trpaBl{Jro, Aocraroqro trpor,rBBoArrrb c 3-4 Buaqaq,uMu qu{paur, no-
cltoJrbl{y BAecb He rrpotrcxoArrT trorepr roqEocTu, qTo EMeer Mecro rrptr Bmqtrc-
Jreuurlx c{epuuecnofi a6eppaqutr rryreu pactrera nyuefi.

TaH ran Mbr Bcrogy B AByx rrocJregurrx raparpa$ax otreptrpoBaJrrr roqnbrMil
BbrpalReHtrEMrr, ro EBJro?r(eHEafi. MeToAuKa trptrroAEa AJrfi pactreTa cEcreM
nro6oft cBerocrrJrbr B orJrtrque or rpaAuqfiouuoft, ocuosasroft na reopuu a6ep-
paquft rperbero flopfiAr(a. Mrr y4e;runu 6ommoe BHr(MaErle rraJrleuuro csoftcrs
.c{epuuecHoft a6eppaqurr troroMy, qro oua Es roilbxo otrpeAeJrEer HaqeorBo trBo-
,6panteura B MoHoxpoMaruqeonoM cBere Ea onruuecxofr, oc[, Ho u recrro cBg-
:Balra c IroJIeBbrMtr a6eppaqunur (noivrofi); oco6euro orEerJruBo ara cB.EBb trpo-
gBJr.Eercfl B r(onrleuTptrqecnrix u trBorrJrar{arrlrecxux [2] cncreuax. [anecruo,
qro, BEaE c{epruecryro a6eppaqurc E orcrytrJreEEe or ycJroBtrE ctrEycoB,
Molnuo orrpeAentrrb r(oMy B czcreMe no {opuyne IIIre6ne - Jluroqroro [3].

lI p z M o p. Paccuorpuu Konqeurptrrrecnyro otroreMy (pua, 2) ua AByx
tsepnan (nt: - nz: ns - 7). Ilpe4nrer pactrono)fieg s 6ecxouesEocru
{Pi: oo). Ilycrr aa4anurrfr ArlaMerp D axoproro BpatIKa paBerr eAunuqei
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TOrAa MaKCI{MaJIbEOo BHaqeHtre Borrbr kr : 11r psBEo //max : - 0,5. VCnorIIe
Macrura6a trMeer BEA

2(+-+) :*:q=r -*p,,
rne Il- trapa*c,aJr'r.lil.r.rir'. nrJrrorrrr., q - otrrrrqec*an curra crrcrelrbr.

Brrparneuue AJrE yrJroBofi c{epuuecxoft a6eppaqtrtr corJracgo (lb) uueer ru4
rf : - arcsin Hr! Zarcsin rr' - ^ Ht

rt Zarcsin;: un l2i1-2ir.
Ilpouaro4nnte d.r,1ldk1, d,\ldkl r{Meror rua (18)
dn-l 2:dtct yi-"?'"r{qff
+: - HiL - (Hr1z;'r, + *lt -dtti ri L

flepenrameu Br,rpalr(eur.re glt dr1ld,kt,

,,fr-g'
(+)1* - +[, - (#)'1-' (2e)

yurarunan (23):

(30)

flpuparnnelr I{yJIro Bropyrc trpor,raBoAuyro u 6y4eu lrcr{arb rar{r4e BrraqeH1rfifb 72, trpl/t r(oropbrx ToqHa neperlr6a pacrroJro]r{eHa rra SoEe k1 : _ 0,3 Dr
r. e. Hr: - 0,3. flon5ruenuoe ypaBHer{r{e dzqld,kl:0lrolxuo peilrurb Me-
ToAoilr trocJreAoBareJlburrx upra6nuxeuufi; uonoxuM B rrepBolr upra6nnrnerrulr
BeJrtrqrrHr,r B r{BaAparHrrx cno6Hax (29) paaurrurr eAtrrrr{qe, rroJr)ruuM

+-a: Irlriz
Jlerro BrrAerb' qro era $oprvryna coBnaAaer c ycrroBrrerr r4crpaBJreHr{a c{eplr-
qecxofi a6eppaqr.rrrperbero uopa4na. Peruag aro ypaBr{eHr{e coBNreoruo c ycJro-
Br(eM Macrrrra6a, r nepBoM npr.r6trurtenralr nafi4eu 

-

11 = 1,24, rr:3,23.
c erulrz a,aqeHr{flMr{ rr vrz troAcsr4raeM xoos{uqraeurbr B r{BaA,parnux cxo6-
Hax B (29) a Barrr{rrreM ypaBr{eHr{e d,r\ld,k!: 0 s nlr4e (nropoe nplr6ruxeuue)

1,095_1,005_1,15
rfrl2

Peuag aro ypaBrreHrre coBi\,recTHo c ycJroBr{eM uacrura6a, AJrr{ BToporo [p?r-
6nutxer'ng. rroJrJ^rtrM

r, = 1,279, rr: Z,lZ.
floryueuuue BuaqeH,nfi, HaH rrona'aJra rrpoBepr(a, Aocraroqrro rorr,Ere; Bce
BbrqllcneEtr.E trpoBoAhJlrrcb .Ha Jrorapn$ulruecxofi nr.rnefiHe. flogcranlrnr rroJry-
qerrur-re BrraqeHrf.g rrtr rz n (30) u peurrrM ypaBHerrrre dnldhr: 0 otnocrareauriokr: Ht (aro y4o6uo cAerrarb rpa6uuecrilr); y6ex4aenic.E, arro aro ypaBrrerrr{e
rrMeer roJIr,Ko oArry aKcTpeMaJrbHyro roarny rra Bolre Ht ^: - 0,395. B aanrrro-qeutre nafi4eu BHaqeurre t1a B ancTpeuartnofi Tosxe:

tle : - 0,00018;

Ea fiparo Bpaslta Buaqeuue c$epnuecnofi a6eppaqlru 6y4er (Hr: _ 0,5)

n : + 0,000024.

Bregn .{oxycnporny (uro Mo}ItHo cAeJrarr, o6qeupunnrr,rru rpa$rruec1rrnr crro-
eo6ou [3]), uorxuo HecKoJrL(o yJl)ruurrrrr, Aocrr{rHyroe ,crrpu"reuue c{epnve-
cxofi a6eppaqnn.

,1.42
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TIOJIEB bI E A E EPPAIII4I,I U EIITPI,IPOBAI{II bIX CtrCTEM

I{B C(D'EPI{qECI{IIX IIOBEPXHOCTEfl B MDPI,IAI4OHA JIb}IOff IIJIOCKOCTI'I

1. To'rurre {opuynrr AJIfl rloJreBofi a6eppaquu

B lurepatype olI{caIIbI paBHbIe upu6lurxeunr,re cuoCo6bI otrpeAeJleEuE

rroJreBErx afiepi,aqnt 13, 41. Hauplruep, Molr{Ho npra6ruxreuno uafirr nouy
cr.rcreMbr oo $opnryrre IIIre6,re - Jluroqnoro r{Jrr{ ee uogu{uxaqrltu' trpeAJro-

,*r.tof I. CnrocapesuM [3]; Mo]ItHo BoctroJlbsoBarbcn reopueft a6eppaqufi
'rpeTbelo tr trflrOIo rropflAKOB U T. I. OgnaHo AJIE CBerocI{JIbEbIx oI]rElIe-

CKIrX CI4CTSM, a TaI(X{e AJI.fl CI{CTeM C 6Onr,urUlt'r yIJIaMtr trOJIfl BpeTME Cyq,eCT-

Bylgqtre MeTOAbr OHa3brBaroTcg, KaIi rrpaBI{JIO, HSTOqIILIMI{. Mu nrrnegeu

Puc. 3. Xog uaxlonnoro [YqHa
lyvet n ouruqecxoii crlcreMe

TorrEbre Sopuynrr [Jr.a troJreBofi MeptrAuoHaJrbrlofi a6eppaquu, [pl{roAflble

nilE pacrrera cECTer{ c mo6oft cBeroclrJroft u troJreM BperrEE, a ralt}Ite ourrrtreM

upocroft Mero[ pacqera cIIcreM c I{CIIpaBJIeHHofi ltoMoft. PaCcuotpllM qegr-
pr,rpoBaHHyIO ClacreMy raa Csepusec1ux noBepxllocrefi. tr4syrum cJl]^{afi' fioIAa
trpeAMeT HaxOAtrTCfl B trepeAHeM SoHyCe CI{CTeMrI, a I{3 CLICTeMrI BbIxOAIaT UOTITE

nipalnensnufi uyuox 1ysefi (puc. 3). flycrr roql(a 
^S 

upe4uera HaxoAIIrc.E

, ,iepegne, {onyce rtepu4lroualbrroro 6ecxone-ruo y3noro il}ryHa r}4refi (Bo3-

r\{o}rrHo u Apyroe pacrroJlox{euue rosnu S - ona rro}r(er EaxoAurr,cfi B trJloct(o-
ctn layccaf. I]enip BxoA]roro Bpacra l{axoAlrrcfl B rorlxe O; touHa C1 - {eurp
riptrBtrBHbI uepnoft troBepxHoCTI4 cIICTeMbI. VrOn W traHJIoIIa lrraBgoro lyqa
C otrrrrqecnofr OCbIO HaBOBSM yIJIoM troJIfl 3peIIr.E. yroil ,nlnra SC1 C otrTIrrle-
c1ofi ocblo o6oanaszN{ o; BBeAeM ra6}I{e o6oanacenue SCt: L. Pacctofl;1ue
TOqHrr trepeceqeurrR ,s'nponanoJlt11oro Jr)FIa' rloxoA.flqero u3 ToqI{E,s, C outg-
rrecxoft ocr,ro go qeuTpa Hpr{Brrarrbr C, uepuoft IroBepxuocrtr cucreMbr o6ogga-
trr{r{ Pri yroJr eroro ryqa c ortu.recxoit ocsro o6oanaqrlNr uI. floc,ne Br,IxoAa r{3
CrrCTeMbI lyu o6paayeT yIoJI U' C otrTIrrIeCRoft oCbIO. Ovenu4,uO, JI)rq, ugxoAfl-
rqufi lta ,s, uoxtuo olpeAeJlrrrb AByMg BeJI[tII{rraMu' rrauptrMep u1 v' H1:
: Pr sin ur. Ws p[c. 3 EaxoAItM

u1: (D f arcsin +: urcsl., f .

Vqrarmsas (31), aanumeM {opMyry (1) grr trocJreAuero yrJla u' B BIIAe

11' :61f arcsin | + alcsin +k - arcsin j; + ' '

...+arcs;n *-arcsinffi , kr:nrHt.
R napancuaJrbuofi o6nac,u $oprty.na (32) upuuuMaer BUA

(32)

(31)
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IIpn HllL * o : 
% 3:i_{_"_rryIra otrpeAeJrffer yroJr AJr.n rnaBroro rysa-o6osuaqu* uocnegnuft yroJr Air.E rrasuoro nyqa B trapaftcrraJrbuoft o6racru 6;troJreB)ro a6eppaquro I n yrnonoft uepe oupe4.rr* $op*yoot

E:r,t-ltrt, {jir
rae u.' EaxoAzM na (BZ).Ilepeurmeu {opuyry (B ) a fiBHoM Br,rAe:

arcsin +T 4 arcsinffi ,

-*l'-*fl-'],

tge H1- paccT.'s,,ue or roq*z c1 (qeurpa Kp,B,srrrr uepnofl uoBepxHocrrr
::f:T:r]j: Iryi k* - onrntecxoe paccronrrue or qeurpa HpuBrraEbr trocJreA_rre, rroBepxHocrtr cr[creMr,r Ao ryqa B ]rpocrparrcrne uao6paxeuufi. 4"" ,a"!_crotrErrecxofi cucrenrr,r cJreAyer uplruari L 

-: a
O6nacru BaAaurr.s Synx[rn E o"pt""r"Ea paaMepoM BxoAuoro Bpaqna,_

":,::; 3 
1uluo, 

rrro trepeMeuua,-'H, Mo)fier trprr*rrMarr, BHaqeHtrfi Melr{AyttL u 172 - trpeAeJrbHbrM[ s,aqe,.,ftrrru Hl,Aonyc*aeMhrMu paSMepaM[ BXOArro-ro spaqHa.

2. Vcilor;wt rrcnpaBJrenrr.E aoMhr
nJrfl yaftoro [yrrr(a tyuefi

onrrt pacueTa oqruqecftrx cr{cre* trpuBoAur H Ba*rroqeHlrro, qro cECTeM&:c uctrpaBJresuoft Houoft r{Meer, xaH upainrg, 
".n"ur. €i;rj;rp"Auoua.rrnofi

".1y1:i_16_:t!r_q-rr, coAep,{aqyro u6 npazuea Mepe oAr{y roq*y ueperr6a.
-byAeM cqrrrarb' qro,Hailuque uo xpafinefi uepe o4not ronn, neperu6a'y xpu_aoft uepu4ronanruofi uonenofi a6eppaquu 

_- Aocraroq,oe ycJroBrre Hoppe*r{rufHoMbr B yaHoft o*pecrrrocru, oxpyxaroqefi 'rry ,o"*y. "gr;oar, 
{.dp*t;";AJIfl Haxox(Aelrtrfl roqen uepenr6a. Itar uasecruo, ndo6xoAuMbrM yoJroBrreMcyrqecrBoBaHr{.fl roqr(Il neperr,r6a .f,BJrflerc.f, paBeHcrBO rryJrro BTOpOfi opora_

rogrofi s atofi roqr(e, r. e. dzlld,k, : O. flplrlreu, sro W-n o trocroflrr,br AJrfiAa,rroro u) r*a ilyse4, rorAa rroJreBafl a6eppaqua [ 6y4er {yuHquefi roJrr,Ko.uepeueuuoft k1 (n,la 1/r). .(ra{Seperrlr{pyr iSSi"" ;r,-;;;-y#*

#: -#t, -(#)')-,,-.t+ #{+[, _(#h),7',_

(35).

(36)'

-r*"[,-(#)']''__l] , (37)

rhe d'k"ldkr^otrpeAerrflercx sopuynofi (20), dzk"ldk? - {opnrynoft (26). Ilpra-paBHr,rBa.rr ({) nv.,rro, EaxoArrM BHaqe}rrr.E t r, ,,pi;;r"p;;;;'qeorBJror roqr(r4ueperu6a' Teu caunrrr otrpeAeJr,Erorc,E or(pecT'OC,W kr, AJr,E norophrx KoMatrctrpaBJrerra. HaH noHasbrBaer otrr,rr, HaJrr{qrre I'e o4uoft, a 60rrl,rtro n"aroroqe* uepern6a y,E (kr) cBuAereJrbcrsyr o AocrarosHo coBeprxeH,oM ucnpaB-JreEEr{ uonenofi a6eppaqun B crrcrel(e. Ec.rur ,oqen ueperu6a rrer, Bapbrrpyror
14lt



r(oEcTpynruBEble aJIeMeETBI CtrCTeMbI AO Tex IIOp' trOHa OIIE Ee IIOflBfTcfl (IIO
xpafiuefi uepe ogna). Pasynaeercn, BoaMoEteH cnyvaft, Rorga roqe6 reperu6a
EeT AJIfl IIO6rIX upIIeMJIeMbIx 3uaqegtrfi I(oHCrpyI(TUBI{bIx aJIeMeEToB'- trptr
aroM HoMa B CtrCTeMe rre Mo?r(er 6rrrr ucnpaBJlelra.

gror uerog Haxo)fiAeHlIff cl{creM c ucrrpaBJIeEHoft HoMofi He rpe6yer pacrlera

xoAa HeCHoJIbRux lyseft rlepea CIIcreMy, BbItroJIHeIIEOTo c 6OUrruUU qtrcJIOM

BEaqaq,rx quop (HaR aro trpulrflro genarr); pelneHl{e ypaBHeEIrE dzEldk? : A

Molr{er trpotrsBoAlrrbcfr c 3-4 sHarraq,uMu qu{panarl.
O ronegenuu RptrBoft [ (k1) nnorxuo cyAIIrb, oqeHIIBaE HpIIBI{3Ey p HpIIB6E

rro rr3BecrHoft {o prrtyle gu{{epeuquaJlbHoft reoMerprlfl]

n:&[t+/?F\'l-1.n- dk?t r\deriJ

,[,rR cucreu c 6onsruuu IroJIeM BpeHr,1fl r(pl{Byro [ (kr) cregyer uByrlurb AJIfi
secfiorbHux 3HaseHtrft w (n a).

grot metO4 Mo)fieT 6rits lrcuonbsoBall Afi.fl paorlera cIICTSM c 6onrruoft
cseroculoft u troJIeM Bpel{trfl, KoIAa {oprrrynrr 3efi4enA u IIIre6ne - Jluroq-
Koro HetrptrIoAgtl. ?Ialoxenurre {opnay,nn II MeroAI{Ky qelecoo6paaro I(c-
troJrbBoBarb tr trpu pacqerax sa DBM.

77 rr,ax 1973 r.
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AHACTT{TMATbI I{B [ByX BEPITAJI

I. M, Iforror

tr{ayuarorcr cucreM'r rr, AByx BepfiaJr, Tos'o EcupaBJreEEBre ua c{epuvecxyro a6eppa-
qr'rro E r(oMy; acrrfMarr.rsM r.rclpaB.[eE r o6racrn a6eppaqr.rt rperbero tropfiAHa. flo.ryueuu
rotlE6re (poplrylrr AJrx troBepxuocteii cucrenrr. ltoucrpyrrrrrru aJreMegrbr MEorux c4creM
AaEhr B ta6.nltrle' Cr'rcrenrr lloryt 6ntr, ucrroJrr,BoBaEbl r upr6opax, ycTagaBrtrBaeMbrx Ea
parerax u I{CB AJrff KocMzqecnr{x ,rccJreAonanrat,

- TWO-MIRRORI ANASTIGMATS, by G. M. popou.- Two-mirror systems, which
have no spherical aberration and coma free are invesiigateil, astigmatism is corrected tothe 3-order term. Exact formula for surfaces of a system are shown. Data for numerous
systems, are tabulated. The systems may be used in spaco devices installed on rockets and
satellites for space exploration.

B rracro.Erqee Bpelr.s cyrqecrByer ocrpa.rr rreo6xoArrr.rocrb paapa6orxlr
CBeTOCI{JIT,HEIX qI{CTO SepftaJrb}Ibrx cIrcreM, o6na4aroqlrx SHaqr{TeJrr,Irhlr{ troJreM
sperrr{fi - trop.trAr(a }recKoJrr,Ktrx rpaAycoB. Errarrr rpe60Barr.r{flM Moryr yAoa_
JIETBOP-fIT6 TOJII,HO AIITAHATI{IIECHI4E CI,ICTEJIII,I C IICtrPABJIEH}IbIT{ ACTIIIi}IATIISMOM,
T. e. aHacrr{rN{arEr. flo4o6nrre cr4crelrbl Hy}r{rIEr Ar.fl usyqeuua ylr,rpa{lrouel
ronofi l'r lru{paxpacuofi o6nactefi clenrpa, rAe Jrr{HaoBbre r{ Bepr(aJr6rro-Jrr4g3o-
Bbre crrcrel,rr,r HetrpuroAurr; oco6rrfi u-Irrepec SepnaJrbHr,re ctrcrel'rbr trpeAcraB-
Jlf,ror AJr.rr HocMrrqecnofi acrporrouwll, Ul.

Boupoc o AByxgepnaJrsrrbrx aHacrr{r}rarax MaJro uayueu,l LIBBecTHhT
roJrrno ucc"rregoaanua Bnsna [2] u Hyge [3], rge paccnraipnnarorc.fl AByx-
SepHaJrr,rrbre aHacrr,rrr{arr,r Ea ocHoBe reopr{rr a6eppaqufi Tperbero trop.sAKa,
T. e. B [epBoM upl{6rurreurara. Mr,r BbrBeAeM rosuire $opuynrr, rroaBorr.Eroqrre
paccqurarb arlacrr{rr{arr,r lro6oft cBerocLrJILI; 6y4yr raKEre pflccurrr&rrbl HoBbre
r{Hrepec}rbre AJr.fI rIpaKTr{HrI crl_creilrbr. Orpanr.rulrMcfl paccrrroTpeHrreM CJryqafl,
HorAa trpeAlrer pactroJrolr{eu s 6ecnoueqHocrz.

AHAAEMT4fl. HAYH CCCP

I[ 3 B E c r rI f n p br M c H o It A c r p o @ ]I B I,I rI E c rt o trt o B c E p B A T o p rr ]r
Tolr LI, 1974 r.

Puc. 1. Cxeua czcreurr
r.rB AByx sepKarr

. 
PaccnrorprrM crrcrer{y (p-nc. 1). florrrecruM Eaqailo 4enapronofi crrcreMr,r

ItoopAl{rlar^8. TOqI{y I - Soxyc cr4cre}rbr - tr coBMecrulrr otrrusecKyro ocbc ocblo e. o6oanaqvm d - paccro.Errr{e Me}r{Ay sepHatraMr[, ffL - pacc"to_EErre

tqnvgu or Bepmrdrrr,r trepBoro (rnanuoro) aep*ura. flpeguonaraercr, qro
d > 0 BcerAa, rn ) 0, ec.nu SoHyc I ,axo4urc.E ctrpaBa or Bep,,rr.,'r rJraBrroro
sEPI(AJIA. BY4EU I4CIIOJII,sOBATI, TAK)I{E II trOJIflPHYIO CUCTEMY KOOPAI,IIIAT,
troMecruB troJrroc B roqfiy F nnpuuaa s',F : p 3a paAuyc-BeKrop; noc"negnufi
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yroil u' cr{cre}rbr cJry}r{r4T troJIrrpEbIM yrJIo}I, a ofiTuqeofiafl OCb - ITOJIflpI{Ofi

ocbro. O6osuaqr{r\{ qepea i r.r l' ylrrr traAeul{.a (u orpaxreuua) gnn rJIaBHoro }I
BTOpUTTHOTO 3ep(aJr coorBercrBeuuo, ^ss' : I - paccro.Erlr{e MeE{Ay roqltar{r{
trepeceqeuu.rr Jryrra c Bepr{aJraMlr (puc. 1). (Doxycuoe paccroflHue f' cucreunt
rrpr{Merrf p&BHIJT{ eAI,IHtrqe, r, e. l' : l.

Corracno Illnapqmlr.nnly [4], paAlryc HpITBI{BIrbr nora .R,, o6pasonaunr,rft
Mepr{Ar{o}raJrbrrbrr{rr 6ecroueqno roHnr{Mrr rryqxaMn ryvefi B atrJIal{arl4.recxofi
crrcreMe lra AByx BepI{aJI, upu6nuxtenuo otrpeAeJrnerca {toprrly.tofi

(t)

rAe

^ 2-d, -- I 2d\ ,

4lt+-l\ nl
rAe r1 - paArryc trpr,I BepIx[He uepBoro sepHaJra.

Anarorrasuo paAr4yc nplrBrraubr nora -R., o6pasonaunrrfi carurraJrbnr,IMtr
6ecroue.rro rorr(r{Mlr rryqxaMrl, Bbrpa}Haercfl {opruyysfi

1-: zo.R" -"'
Vcnonlre uctrpaBJreHrrfl acrrrrMaruaua fi,: R, 4aer

fi:z(D+2c),

': r:T(+-+)'rt

(2)

ltiltr
2C:0

d--2.
Vcrosue r{crrpaBJrerrrra cSepuuecxoft a6eppaqur,r B
Molnuo troJryqrrrb rrB rpr{Hrlr{rra (Depua (prac. 1):

P+l+r:2d.
Saron cr{EycoB, BbrpaH{alon{uft tpe6onaHr,re rrctrpaBJrenr{.fl
rrMeer BUA

sin u' -1.
B 4u{$epeuqnar ruofi reo Merptrrr r{BBecrrra Soprvryna

+ + : Lsi'.
P au'

lls reolrerpuqecxrx r,rao6paxrenr,rfi (plrc. 1) naxogurr

2i':2i*u',
r: - pcosu'I lcoSZi,

y:psinu'+lsin2i.

1 !0, : Ls i'.p d.u'

(Dopny,nu (3) - (9) otrpeAeJlaror r{epl4ArroHaJrbuoe ceqeHr{e BepHaJr ar{acrrdr-
Mara; ary cl{creMy Mo}r{Ho npeo6paaonarb K cl4crer{e rpex ypanneuraft:

(1 - p)sinur': ls\n(2i'-u'), (t - cos u')p* l[t f cos (2i'-u')]:4,

(3)

gnyxaepxanruofi cr{creMe

(41

noMbl B cI{cTeMe,

(5)

(6)

(7)

(8)

(e)

(10)

trl[cnnrosa-fl I u i', [axoAI{M

'J. do Ll
- 

f 0 
-

p dut-"o 2

u,'3-sin2-7--p
tt'

3 - sinz Zl
flo4cranonxofi [ : sinz (u'12) Mo]nuo upeo6pasonarb aro ypaBHeHI,Ie H ypaB-

Her{uro Bepuyrr;ru (uo.naraeu , : +), ftoropoe trepexoArrr s firuefiHoe
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ypaBEeEr{e

IAE

dz .+P(E)z:Q(E), (u)

(12)

(13)

(14)

uoJryqrlM

(15)

JIerHo ylegurrcn,lrro zy : El2 nnnsercfl sacrllr;IxI pemeurreM etoro 4z$Sepen-
rlr,raJrr,r{oro ypaBHeHu.s, a troToMy o6qee pelueul{e ero Mo}I(Ho SaIIEcaTb B BtrAe

D- " t- - p -E)(t -E) '
n- L
Y - (2_E)(r_t) .

:d+7n:s',

t: h* a.rp l- J eaE] ,

TAe A - nOCTO.trrIEa.E.
' 

Br,ruo.nu.sfl r{HTerpupoBaur{e, EaxoAI{M

- ! oog: - tn(2 - E) * 2tn(t - 0 + c,

tge C - trocro.ErrraE.

B .anuou BrrAe pementre ypaBrreEufi npuMer
t -,$ _e)2,:T-r a_Z+:

Ilocro.snua.fl a otrpeAeJrrrerc.E trB ycfioBtr.E, qro p

a:21@ * m).

BIIA
,1.

P

(0)

Ilogcr:anur rafigenroe auaqeuue a n {14), rocJre upeo6paaonauuft

2(dlm)P-e)
t" -  *LQ-q@* *-4) '

B naruenr cJryqae d:2.3ro nr,rparneur{e otrpeAeJrfler Mepl{Arro}IaJrbHoe ceqe-
Eue BToplrqlroro BepRaJIa araorl{rrrata. Jlerxo safiru rn IoJIflpIIoe ypaBuellue
Broprquoro BepnaJra, rroAcraBr{B n (15) auaueulle [ : sinz (u'12), Ho npanruq-
Eee Br,rpasIITb CeqelllIe BTOpl/lqtroro SepKaJIa B AeItapToBbIx KoopAllllarax
.fi1, !!t. Bocnortayer{c.E r{3Becrllr,tuu {opn'rynaun (puc. 1):

fr1:-pCOSA', At:lSinU'.
flo4craunn n (16) anauelrue p rpu d -- 2, 11epexoAfi I( trepellerHoft [, uolyulul
.UapaMeTpl4qeoKI{e BLIpa}I{eHIIfl AJLII ItOopAI{II&T 11r y1 BTOpI{qHOrO SepI(aJIa:

(16)

4(2 tm)(2-L)l1I{[4w' (1 7)VQe - 1)(2+ tn\(2-Z\4:ffi, ut-'
Hafi4en retrepb {op*y rJraBr{oro BepHaJIa. I{a 4ayx [epBbrx ypanrreu[ft

(10) ucxrroqaeot /, uixo4um I u nogctanrrfleM ero n (4); ane4a uapaMerp t, uo-
JIyqEM

r:z*(e- t)*'i;*{' . (tB)

flo4craenax n (18) snauelrl{e p r4B (15), uonyuun

r:2 *3e;! +s+F,-r (1e)

Vcnosue atrJIaHartrBMa (5) uocre BBeAeIrIr.E uepen'reuuofr f nueet eu4

v:2vEF{ (20)

(Dopruyrrr (19) u (20) onpe4eJltror rrapaMerprqecxu (uepea trapaMerp [) noop-

AUrraTbI r, a tfiaBEoro SepfiaJla aEacTErMaTa.
Mn uo.rr-yuro, crrcreMy, crporo trctrpaBJrelruyro B orl{ouenur c$epnsecHofi

a6eppaquz 
-rn 

Ho*"r, aCrI{IMartrBM I{clpaBJlen s o6naCrn $eft4ern (taH Har
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Bbrpalr{enr4n (1) a (2) roryqeHbr rra reopr{r{ a6eppaqufi rperbero noprgna),
rroeroMy AJIfl cBerocrrJrbrlr,rx cucreM c 6onuuzu troJIeM apeHl,rfi 0JIeAyer AoIroJI-
Hr.rreJrbrro trccJreAoBarr, KaqecrBo uao6paxenrrfl rto troJrrc c qeJrbro olpeAeJreul{fl
BJrr4.flHrr.fl troJreBbrx a6eppaqufi Br,rclrrrx tropfiAKoB. Ecnr arr a6eppaquu aua-
qr{TeJr6ur,r, To Mo}r{Ho trotrErrarbcff ux yMeIrBmI,ITB, BBeAfl ne6orr,moe orcryrl-
JreHr.re oT ycJroBtrfl cr4rrycoB tr rrsMerrr{B paccTo.flHlre Me)r{Ay SepHaJraMLr. Mero-
Ar4r{a otrpeAeJreHr4g MeprrALIoHaJrr,EoIo ceqeEI{.E Bepr{aJr B cr{cTeMe c SaAarrrrbrM
orcrynJrer{uer{ or ycJroBr{.fl cr{HycoB orrrrcaHa uaMn s [5J.

Sauerulr, qro Br,rpax{enur (17) Mo}r{Ho paBJIox{I{rB B cretreHnble p.EAbI lro
crenell.flM uanofi Berusuubl f , Barert, ucr(JrroqrlB [, upe4cranurs yz B BI{Ae prrAa
rro cretrer.su r. fleparre [Ba rIJIeHa aroro pflAa .EBJI.EIorcrr a[trpoxcr.ruaquef,
NreplrAr{oEaJIbHoro ceqeEu.fl BTOpI,IqHOro SepKaJIa HOHr4qeCHI{M Ceqel{lreM.
flpu arou Hoe{{uqueur rrepBoro sJreHa aroro pflAa ecrr, yABoel*rrrfi pagllyc
12 r(pr{Br4tsrrr,r BepxaJra rrprr Bepmuue, er:opofi roa${uqrenr paBelr ef,- 7, rge
e2 - BI{cueHTpI{cI{Ter KoHurlecnoro ceqeHl{fl. B gsHolr BLIAe troryrltrM

,,:W,
e',-1:#[,#+(1+.)] .

Anaroru.Iuo AJrfi rJraBlroro BepraJra EaxoAI{M

4tt:]lffi,
,t .-8 (m *2)

-I:-. lL t ttLF

Cocras[il{ ta6nuqy, rrJrJIIocrpI{pyrcqyrc BaBlrcI4li\rocrb

l' - 7, d':2.

2
e1

(21)

(22)

(23)

(24)

Tr, rz, e!, ef, or m;

Ta6nn qa I

5

4
c

2
,1,

0,41,4

+0,0
-Q ,1

-012
--0r3
-0 14

-0 ,5
-0 r7

-1
-1 ,5

0,74
0,616
0,375

-0 ,185

-2,0
-5,85

-15 ,0
-19,85
-27 ,125

-38 ,65

-58,26
-95,0I

0,667
0,8
1,0
r,333
2,0
2,83
4,0
11 ,[[11
5,0
5,714
6,667
8,0

13,333
m

-8,0
-4,0
-2 rO

0,234
0 ,161
0,073

-0,025
-0,1.25
-0,178
-0,197
-0,184
-0 ,191

-0 ,I76

-0 ,165

-0,r52
-o , 11.1

0

*0,1t07*rj
oo

JJ

T

0

3,5
o t4)
,l ,.1+
D ra
3,0
2,83
2,67
2,621
2,57 L

2,5L9
2,tn6L
2,400
2,26,1.

2,0
1,333
0
oo

Cucreurr c BnertrsrrM $orycorrl

Cncretra Bzma

Cucreur,r c BEyrpeEEElr $onyoolc

Cucteua Illuzgta
Cucreua ltyAe

<3epranrurrfr Ilftuugtrr c iuuzurm Sorycou

I4e ra6llrqsr.cJreAyer' rlro npr{ 6onr'mux Bflaseul'Iflx tn (-2 -:- 5) nolyua-
rorcrr auacrl{rMarbr -i ,rou cucielmr B oyaua 14] (pnc . 2 , a) , urtreroqrre BlreluEr{ft

SoHyc; rrx lreAocrarolt - 6onr,mofi pa3Mep BTopl4quoro BepItaJIa' flpeBocxoAfi-

u,uft AraMerp r*oaro"o Bpaqxa r S-s-p-rl.np^" m t iurepBaJTe -(0; 1)

troryqaeM clrcreMy rlrra ctcreMlr Br4HEa [2] (puc' 2,6); cpega Etrx trMeerc'E crr-

,1,4s
7 I{BB. I(pbiMcltoii o6cepSaropltu, t. LI
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creMa c trJlocr(r{nr troJrel\I, HafiAeHHa.E BtrepBbre Illnapqmnnrgou [41. Cracrel,rrr
runa Bunua urreror uenrrurafi Ar,rai\{erp BropflqHoro BepKaJra tro cpaBHeHr.ro
c cr{cTeMaMlr Eoyara, so 6onrmuft no rrrogyJrro 3r{cqeHrprrcr,rrer lJraBrroro
BepHaJIa, qro BarpyArr.fler rrx lraroroBJreuue. flpu 0 ) m > - I EMeeM crrcre-
r\{br c Bryrpeuuunf {oxycorrr r,r Bospocmefi ac{epuuuocrBro rJraBHoro Bepr{aJra

(Sur. 2, s) (lr?l nenrro). Cracreua rr.rra (Bepr(anrur,rft IIIuu4r> troJryqaercfl
flpv nx - - I (puc. 2, a) (ara crrcreMa Molr{er l{ctroJlbaoBarbcr roJrrno B Ha-
r(JroHHbrx uyuxax). IIp, - l)*> -2 r{MeeM cr{crerry lty4e (prac. 2, d);

Plac. 2. OcuosHbre rllnbr AByxaepl{aJrbur,r): auacrl{rMaroB

TaHoHplr{, fr4fi nx : - 3 rroJryqaeM (BepxaJrbrrr,rfi Illnmgrl c }rrrrMr,rM {onycoru(puc. 2, e).
Oco6uft rrHrepec rrpeAcraBJr.aror crrcreMbl, I4Meroqr{e c$eprzuecxrae aepmaJra,

TAH HAI( UX ITBTOTOBJIEHI{E I[ I(OHTPOJIE MOTYT 6rrrr OCYqECTBJIEHbI trPOCTO
tr [emeBo. IJafi4enr cuaqaJla cr{cre]vly co c$epnuecxr{M rJraBHrrM BeppaJrorr;
uoJrara.fi e?: o n (24),'troryquM Hy6rauecnoe ypaBHeHr,re orlrocr{reJrr,Ho ffi,
r(opHtr noToporo

m1:l/5, trlz: -1t5, nb: -3.
Ilepnufi HopeHB Aaer clrcreMy Boyoua [4], sropofi lr rperrfi - MaJroriurepec-
Ebre crrcreMbr c t\firrrMr,rlr SoHycom.

Aganoru.Itto HaxoAIIlr ct4creMbr c BTop[qur,ru c{eprauecxr{M BepKaJIoM, r,o-
Jrara.E a (22) eZ: 0:

m1:1f5, rn2 : - 1,, *; : -1t5.
flepaufi. Igpe,b coorBercrByer cr,creMe Boyaua, nropoft - ctrcreMe (Bep-
xanrrrrft'IIIMfiEt), rperzft - cr4creMe c unr*uru diooy.-onn, trpeAcraBJrflroqet
co6ofi Honqeurpuqegr(yro crrcTgMy Boyena, oorep*yryro na'180. orgoctrreJrr,Ho
qeHrpa r(prrBuBrrbr (cv_. mr). Tanlmr o6paaolr, s-crcrLMe Eoyaua o6a aepna.na
r4Meror c{epruecxyro $opr"ry.

B rexoroprrx cryqafix trpeAtroqrr.rreJrbrree r{Merb ypaBueuufl BepKaJr s {op-Me psAoB tro cretrerr.flM a; AILE rJraBrroro Bepr(aJra rraxoArrrf

n : -* _''-uu r, + ; r, + #a' + #a8 +. ..
,{lx nropzrrrroro BepHaJra

t1: _s'+ * /-f -+ rt " t
b \ s )Yi +6#+ "',

(251

(26)

rge s' : 2 1-m,3auerl*1, qro .,p,, 6orr,rurnr s' cxo4urrocrr, p.rrAa Arrrr z yxyA-
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maercfl, B To BpeM.E r(ar( pflA (26) cxogurcfl ilyrrue; trpr.r MaJrbrx s' - nao6o-
por. Oruu6xy, Boarrrrr(aroqyrc trpu BaMeHe roqubrx norparxennft (17), (19) n
(20) prgaulr, Molr(Ho orleuurb, cpaBur{Ba.fl a6cquccrt r Ha Hparo aepr(aJr, BDr-
qtrcJrerEbre tro roqubrM {opnrynanr rr rocpeAcrBoM pfiAoB (25) u (26). Ecrr
omr6xa Ee trpeBbrrrraer I/16 (gouycn Penes AJr.s troBepxuocrefi AByxBepHaJrB-
sofi cficreMu), ro cl{creMbl, BBrqrIcJIeHHbre HaR tro roqrrbrM {opruy.rrau, Tar( Ir
trocpe,qcTBoM p.EAoB, trpaHTr{IrecHI4 paBHor{eHHbr.

Sauerurr, qro HpuBuBHa troJrr B AByxBepr(aJrbr{brx auacrrmMarax Mo)fler
6nm sruucJreua ro $opMyile llerqnarn

L :- 2 - 2

R rr ' rz'
r4e ,R - paArryc HpLrBrrBHbI trofifl, t lt rz- paAnycbl ItpIlBI,IBHbr trprr Beprllrue
rJraBuoro u Bropflquoro Bepr(aJr coorBercrBenno. Oses[Arro, HprrBtrBEa troJl.s
IICtrpaBJIeIla [pI[ 11 : 7"2, 9TO r{Meer Mecr0 B cl{croMe Illoapquru,nn4a - Blru-
sa [4]' 

pac.rerrr KoHr(petlrhlx crrcreM

flpune4enr HecxoJrbr(o BapIlaHToB auaimruatoB, paccsl,IraHlrblx ua EBNI
trpla paBHbrx SuaqeHra.sx s',- 

Nt 1. Cracrernra rl4lra pr4c. 2, a; s' - 5, d,:2:
.t,?tz'n : -4 ++ + 0,078125a4+0,0292967y8 !0,01.46484y8+ ...

it, ,,2tL: -5 + ffi + 0,003125yf 1 o'ooot5yi + .. .

B qacrnonr cilyqae upu s' : {5 I 2 o6a aepxaJla c{eptmecnue (cucren'ra

Eoyaua).
N 2. s' :3, d :2:

n : -4 +!-+ 0,046875y4+ 0,0175781y8 + 0,00B7Bgy'-l- '..r I 4 t v)v | ",-"-'''i 
.

o, a?t1: - 3 + + + 0,00501542ai+0'000525yf + .' .

Js 3. CucreMa rlltra puc.2, a; s' : l,B, d - 2: .

otZr :0,2 +#+ 0,028125ya +0,010547a8 +0;0052735y8J-...

n!: -1,8 + -fu + 0,0086787y1+ 0,000 s75y6r-y . . .

N 4. <SepHalrunft IILuugt> (pnc. 2, a); s' : l, I -- 2.
B erOu Crr-yuae, I(aK IIoI(aBLIBaeT pacxler xo4a ryueft u ocraroqublx a6eppa-

quft, nrrro4gg BaMeHffrb BropuqHoe sepnaJlo c{epofi; IJIaBHoe sepl(aJlo I{Meer
rryJreByrc HptrBIIBHy trpII Bepmuue (ulauou4), u ero {oprua c snrco1ofi rotl-
EocTBro o[peAeJI.EeTcx rnrpameuueu (25), rrpuqeM qJIeIIaMI{, co4epmaquruia
y1o (n 6oree abrconrae creueulr y), uoxuo rpeue6peur. flpra arou oruocl{reJlbHoe
OradpCrue cugreMbl AOCTIIIaeT A : L : I upu Soxycuou paccrofllll{Il trop.fiAga

! ru:' 
r: *1 +0,015625ya *0,00585937y6 + 0,002g2g6g"y1+...

v?: 4*, - *?.

Js 5. Cucreua Hype (puc.2, 0):

r, :L,5 - S+o,0o78125va+0,00292968vu+ 
0,001,46;484vs+ ' ' '

2

7* t5l



i)

J

2,414
2

1,8
lr6
113
L

0,5

2,00
2r0
2r0
2r0
2r0
2r0
2r0
2,0

,.o- r"

20,0
,15

2{)

6

6,9
4

{,5
2,7

0,3

7:2,5
l:2
1:2
1.7 ,4
l:1,25
t:! ,25
l:1 ,4
l:1 ,7

I ,00 13,213
2,82 lZ,A:4 12,6660

2,57L
6,6666712,401

13,3333 l2,2608
l2,0

0,0001 50

0,000525
0,000ti25
0,000712
0,000875

1'a6 rrrqa 2

Cncrena Bnnua

Clrcrelrw c Brryr-
peHHEM {Or(yc0M

13ropr.runoe aep-
(ano, c6epa
(ItrIausr)
Cncrcrrra Ityqe

oo

46,0
50

25

5

I

4

4
J

-0,715
-3,333

oo

+4
2,66)

I ,33t
1,0

-8

0,
0,0013?5

-0,0145 0,57

Clrcrelrrr Nil 1-5 (aa ucnrrovenr{er}r N! 4) paccurlrblBaJll{cb cJreAyroqr{M 06-
pa3oM: AJrfi SaAaHHLrX SHaqeHI{it m v. s' BbIqucJI.sJrLlCr, Ko3{{r{qrreHrbl p.EAoB

(25) u (26), npuveM AJrr{ r yrrurbrBaflr{cb qJreHbr Ao BocBMoro tropaAl(a BKJrro-
qurerBEo; Arrfl. a:r ro oopMyre (26) 6rr.nu nafi4eHbl trepBble rpl/t qreHa p.EAa,

B ro Bpelr.rr nar{ Koao4rrqlreHr E tpv yl rrr6lrparcfl raHI{M o6paaolr, sro6lr
ocrarosHafl c{epl{secHafi a6eppaqu.E 6LIJra N'II{HIrN{aJrr,Eofi B BaAaHHbrx fipeAe-
Jlax BxoArloro orBepcrl{n D . Sror trplrer{ yAo6Ho rrcnoJrbsoBaTr, trpu pacqeTax
rra 3BM, raH riaH cyrqecrByror rlporpaM[Ibr, rlo3BoJrrIIoq,r{e pacc{I{TrIBarb
xoA rysefi (u a6eppa4lru) g,na rloBepxHocrefi, aa4annr,rx B Br{Ae pfiAa tro crefle-
HflM A.

Tosurre Sopuy;nr,r AJrrr rroBepxHocrefi cr{creMbr I4Meer cr{bIcJI r{ctroJrbBoBarb
'roJIt,Ko B Cryqae Becr,i\ra cBeTocr{Jrbrrblx cr{cTer{(c ornoclmeJrr,rrbrMorBepcTr{eNI
rropflAxa 7:7 u 6olee). A6eppaquu crrcrei\r N 1-5 rr prrAa Apyrux trplrBe-

Aerrhr B ra6xl, 2.
B ra6n.2 nce clrcreubl I{i\reror {oxycnoe paccroflHl{e, paBHoe 7 0n(100 am,).

I4cuonsayrorcn cJleAyroqrle o6osHaseHurr: B - xoaS$I4rII{eHr nptt Al, (crra.(26));
26g - Mr{rrr{MaJrbHrrfi Al{ar{erp trflrHa paccer{BaHllrr Ha ocl{ clrcrer\{br, o6yc,non-
JreHEbrfi ocraroqHoft c{eplluecxofi a6eppaqlrefi; 69, - Mr{I{IrMaJrbHbIft paaMep
rrsTrra BHe octrl, o6yc,noueuHlrft tIoJIeBbIMLr a6eppaqlrfMl4 (Har n MeplrArro-
HaJrr,Eoft, Tar{ r{ B cafr{TraJl6l{oft EJIo0ROCT.gX), [pUqeNI BO BCeX CJIyqafiX pac-
cqr{TblBaJrcfl IIyqoH rysefi c HaHJIoHoM co : 0,03 H ocl{ cl{creMbr, T. e. uSyrlell-
rroo troJre SpeHr{fl Bcex cr4creM r.rB Ta6JI. 2 ne ueuee 4'. Bxo4uofi SpaqoK Bo Bcex
cJryqa.sx coBMeqeH c Beprrrr{Hofi uannoro sepKaJla. B ra6;r. 2 uplroe4eurr
TaKlr{e orHocr{TeJrbHoe orBepcrue A cficTeMbr I{ paAlryc ft rpuaraHbr rIoJr.E.

I{ayveune AaHEr,rx ra6:r. 2 trosBoJr.rrer cAeJrarb cJre4yroque BbrBoAbr: 1) cu-
cTeMbr Br{Aa pr{c. 2, a, 6 r{N{eroT 6onr,ruue ocraroqHEre a6eppaqnn, o6ycloBleH-
Hbre rrJroxoft cxoAr{r{ocrr,ro p.sAa \ils. fl (cre4ona,ro 6rr sasm 6o.rsmee qr4clo
qreHoB pfiAa); arr{ crrcreMbr cJreAyerpaccsurbrBarbrroToqHbru {opuyraru (17),
(19) u (20);2) ocraJrr,Hbre cr{creMbr B ra6r. 2 ulreror xopouee r,rcrpaBJreHr,re
Kar( oceBblx, Tar( r{ rroJreBr,rx a6eppaqlrft BrrJIoTf, Ao oTlIocr.r?eJlr,Horo orBepcTxfr
tropflAna 1 : 1, npuueM ripHBIdBHa rroJlr B cl{c'leMax BrrAa pl{c. 2, o ueaetrwxa,
a paBMepLI BTOpIqHOIO SepHaJIa [IeHbIIIe' qel{ Aflfl CI'ICTeM Av,ga pUC,2, A, 6,
flo-nn4uuolry, clrcrel{br BI{Aa pl{c. 2, o cnegyer flpeAloqecrr, pactrpocrpa]re]r-
H6ril{ Cr{cTe[faM Trrfia (SepHaJrE,HErft IIIuuAr'>, noropLre ]\{o}r{}ro rrctroJlr,SoBarb
roJrbno B HaHJrOHrrr,rx ryqnax. cucrerra Hy4e (plrc. 2, d) lilreer 6onrruyro
r(pI{Br{3Hy rroJrg, qTo orpaHrrrruBaer ee rrpur{eHelrr{e. tr4ayueuue AarrHr,rx Ta6-
Jrr{r{br trosBoJr.rreT cAeJrarb BbIBoA o I{aJII{rrr.{I{ rarIrepecuofi o6racru (npu * {,0{
< s' < 2), roropyro Balrr{Maror cr{crerrl{ BIdAa pl{c, 2, 6,- DTr{ crrcrer{br r{N{eror
BecbMa xopo[ee r{cnpaBJreHrle a6eppaqlrft u uaur,re rrorepr{ cBera Ha DKpanr{-
poBaEtre (uplr yuepeHublx paaMepax Bropuqlloro Bepnara), uplrveu Hpr{Brra}ra
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troJr.E MaJra I{JIrr npal{TlrqecKr{ oTcyrcrByer (aro uueer l\{ecTo y cIacTeMLr Ni 3)"

Cucrelra Buuna, nax onaeailoob, B rII{CTor{ BI'IAe [4] o6naqaet SHarI[Te[bHbIM[

o"rurorrurr, ,6apprqrfl:vrrl lr norep.slrr,r cBeTa lra aI{paHI4pOBaHLIe. cllcTeMa

HyAe (N 5) uueer rar{Eie BecbMa xopouee ucrpaBJIeHI{e u oceBbrx u iloreBr,rx

a6eppaqllt,'no 6olrtuyrc HpI{BH3Hy.R-uors (ra6.n' 2) u Hey4o6Hoe troJIo}I{eHIIe

{oxa.nluofi noBepxrlocrr{'^ Cr"raru, Eoyaua 6r,rnlr uauu u3yqeflr,r s [6]; ux HeAocraron - 6o.lnurae

paaMepbr BropuqnoI'o BepHaJIa (o:ro n 4-5 paa_ 6onr,rue IJIaBIIoTo)' a ral(x{e

BHaqr{TeJrbHa.fl npI4Br{aHa non.a. llolr,ayacs ta6,rr. 2, rlo)r{Ho noflyrlr{Tr' Aa}I-
rrble AJI.[ CIICTSNI c ApyIIINII{ 3I'IaqeIIIIr{rlr4 s', tlurepnoJll{pyfl XOaS{UqneUT trpII

u9 (octansHlte xo3d6ul{r4eH1'br IeIHo BhrqucJrr'{rb no {oprryflau (25) u (26))'
"' A"rop 6naro4apeu npo{. B. lt. llporotpr,eny Ba npoc]{orp py*otrI{cu rr

qeHgbre yxasaHr.r-fl, a ranme oneparopy-nporpalrA{LlCry 3BM r. A. I(oarosofi

3A PACqETbI TYIIEIT AJIfl CI{CTE]\I.

L7 wasr 1973 r.
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AnAAEMt4fr HAYTI CCCP

IT B B E C T II fi }T P bIM C I( O ft A C T P O O'I 3 I{ IT E C IT O ft O B C E P B A T O P I4 }I
. Tou LI, lg74 r.

ctr{cTEN,rA A r}TO1\r ATI,IqE CH OII pE IUCTPAIIIIU
PEByJIbTATOB PAAI,IO;\CTPOHOMI4TIECI(IIX HABJITOIEHI{II

r4 tsBol{ ux B SLIBM

ll. ;\. Edlarron

flpuoogtltcx oilI{caul{c 20-rauailr,sofi crrcre}rbr auroMarr,rirec(oi perucrpaqr,ru peaynb-
raroB paAlroacrpoEoMurlecfiIax na6urolerufi gr.u EerrocpeAcrBegEoro BBo[a n 0IdBtr4. perr-
crpallu.s ur([opuaqrau ocyqecrBr.qercff Ea nep([o.neme B [ErrraJreMegtrofi xo4onoft nou6ra-
kaquu, a rar{lae u qlr(fponorrl nrage.

Ha rep{onerre (lr r qr(pponon nr.r4e) perrrcrpr.rpymrcfi pe3yJrrrrarBr r,r3MepeErrg B trer6rpex
I{ecfirErIEEIx pa3ptrAax' flopflAol( II 3Ea( qIIcJra' EoMep fialraJra, npeua (n qacax, Mr{EyTax rr
ceryugax), a raHme Aarrrrbre, orEoc.ffilIuecfi r{ afifiaparype r.r o6rexry na6rroAeurft.

THE SYSTEM OF AUTOMATIC REGISTRATION OF RADIOASTRONOMICAL
OBSERVATIONS RESULTS AND INPUT oF THEM IN A C0MPUTER, by V, A, EIa-nov,- The description of 2O-canals system of automatic registration of radioastronomiial
observations results for direct input in a computer is reporied. The registration of the in-
formation is carried out on the perforated slip in five-element code combination and in adigital form.

The result of the measurement in four clecimal register, order and sign of the number,
the canals number, time (in hours, minutes and seconds) ancl clata, concernetl to the appa-
rature and the object of the observation are registred on the periorateil slip

o6pa6orra pe,yJr'raroo ua6,nro4er',rft ua paAr.roreJrec*orrax rpe6yer upo-
BeAeHrrfi 6o;rr'rurax srrsucreuuft. IzlcnonsaoBalrrre coBper{eHur,rx cpeAcrB Bbr-qucrr.ITeflbEoft rexnr.rxn rroSBoJr.fler Bo l{Hofo pa3 ycr(opuru ,rpoqa"" o6pa6orxn
rr cyqecrBeHHo rroBbrcr,rE, ee Kaqecrao. IIpu SroM HeO6Xo4urrro perurcrpr.rpoBarb
lru$opuaqnro lra raxoM Hocr{reJre, rrprr rroMotrI]r ]toroporo pesynr,rarir na6lm-gennft Molr{Ho 6r'uto 6w BBoAr.rr6 n Sllnna ,.oo.p.4rru.r"o."rr. rrot-r{;r"
AaHHr,re pesyJrbraror u-a6.irro4enr.rfi o6r,rqno {nHcupy:or na 6yuaxrnofi n.rur uaMa*rl{rlrofi neure [1-3J.. Hpoue peay.rr*aroa na6.ri"lo4euufi.,"na uocureJre rr,-
{opruaqzu neo6xo4r,o {unclrponaru opeon"., ocr{oB'hle 

"rpu".rp, il;;;;-perr{crpr{pyrorqefi a[[aparypbr, trprrr{eH.rreMoft 4.rrr na6.nro4eirzt (a"""a"ro.rr"ii,
ycr{JreErre, Haru6pooovurre recrr,r ra r. n.), pe}r{r{M ,ru6r.o4u*rrt (cHopocrri
((CHABIIPOBAHI,I,E)) I4CTOIIHI4HA TEJIECKOtrO},I II T. A.), A TAI{}HE CBEAEHI4fi b6 O-6'rEX-re 

El6rllolenuft_(uasaaur.re Ecroqrrr,rna, ero noopAr{Harr,r ra ap.).IJ ttpbrMcnofr acrpo{zarasecxofi o6cepaaroplru AH cccp paapa6orana n
r4sforoBJrerra 20-Hananrrraf crrcrer{a asroorarflqe:cHoft perurcrpuqru paryrBTaroB
paAuoacrpoIIoMr4qecHux ua6;rro4eulrj AJr.s_HetrocpeAcrBeHr{oro BhrBoAa r{xn SIIBM c qerr'ro trocrreAyrotr{efi o6pa6orxu. B Hasec';r; ;;;;;;" ,nr6op;aq;u
or,r6paua crarrAaprrrafi tr.rrrnAopoxrnae uepfro"urrru ,,rprri-i'[i,s-ii,-C;;;;:
Ma cosAaHa Ha ocrroBe trpor{brmJreHHoro 06paBr{a aJrenrpoHHoro per}Icrpl,rpyro_
rqero_ ycrpoficrsa ruua AUp-l I4l.Ha puc. I nao6pame,a crpy*TypHafl cxeMa crrcreMbr asroMarr.rsecxoftperr4crpaqur{, cocro.sqa.q r.ra creAyrorqux ycrpofi cro.

1. Enox couracoBaHrrfl Br,rxoAoB cr.rHxpoHr{r,rx Aere*ropoB paAr,roMerpoB coBxoAoM lpeo6paaonareJrfl arraJror - HoA [5J.
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2. S.nexrponurrft 20-xanarsnrrft HollMyrarop.
3. Horvrau4nrrft 6lox, roroprrft o6ecneqlrsaer BLrAarIy crrgxpouu3l{pyrcrqux

nor,rarrAllr,Ix LTMTIyJIbCOB rr CIITEaJTOB Bpel\{eHI{ .

4. flpeo6paaoBareJrb aHaJror - KoA (n nauecrne upeo6pasonareJlfi r{crroJlb-

syercn aJIeHrpoHIIbIfi qll{ponofi no.irr,ruerp rllrra SIIB-3 c aBroMarIIqecKI{M

nir6oporrr rpeAera usuepelrnn) .

5. Ilu{poreqararolqafi tllalxl{Ha (IIilN{) c treqarllo ua 6yuarHuoft IeHre pe-

BvJrrrraroB Ha6IIoAeHuft, npeuenn B rraoax, rII,IHyTax rr cenyuAax I4 I{oMepa

lr3Mep.fl eMoro RaIlaJIa.
6. flpeo6pa3oBareJrr, trapaJrJreJrbrroro ABouqHoro KoAa B trapaJlJreJrbHo-tro-

cJreAoBareJlr,uuft (6nox cneptHra).
7. Cxeua ytrpaBJreIrrI.E uepSopatopHbrM perl{crparopoM.
8. flytrr qn-o4a lfir{opuaquu (aara ua6tro4eunfi, o6texr na6lroAeulrfi,

ocHoBIlI{e IIaparl{erpbl a[traparypbl I'I r. A'). - ^ ^
9. tlep$oparopHblft perl{crparop rl{na IIJI-2O.
ftOman4urrft 6rlOX CuCTeMLI COBMSCTII9 C sJIeHTpOtrHLIM qu{pOnUlr BOJIIT-

nrerpoM Br,rAaeT lrusopuaqulo s 45 AB6I{qIIEIX pa3psAax. XapaHrep lru$op-
NraUr.rr{ r{ cooTBeTcTBylorqee eft xo,[nsecrBo ABoL{lIIIbIx paBp.flAoB trpeAcTaBJIeHbI

n ra6n. 1.

BrrE r4H0opMaqI{I{

Peaynrrar IrBMepeHrIfl
Suan <f> I{JIII ((-))
Ilopagon .rucua

rlr.rcro EBoL{q-
Hbrx paSpEAoB

f6
,t

2

Blrg untPopnaqlrn

Bpenrx n MErryrax, cenyE-
Aax, qacax

Ho,vep nauep.geMoro Ka-
I{AJIA

Bcr lryrSopntaql{fl, trpeAcraBJleHl{afl s ta6il. 1, nr,r4aer6a B trpffMoM trapaJl-

JreJrE,HoM r(oAe Br{Aa 1,2, 4,8.,(ta ee pelr{Crpaqlll{ rra trep{ofieHre lleo6xo-

Arrr,ro npeo6paaonarr (Cnepnyrr) aror ItoA B trapaJIJIeJILHo-troCJIeAoBareJlb-
nr,tfi 4nr so-BMo)fiHocrd nnoaa B SUBM BbrsrcilrrerbHoro qelrrpa I{AO AH
CCCP. VLcxogn IIB MaHcuMaJIBHoft paBp.trAHocrl{ quceJl rpl{ BBoAe uu$oplraqult
e 3I{BM, Hatrprrr{ep rutra ((MI{ESx-14> (5 paapa4on), 6rrna rrr6paua cJIeAyIo-
q,arr paB6[BHa un{oprtaqrrlr AJrfi oAlroro I{I4KJra r{3N{epeHr{-rl (ta6l . 2).

Pmc. 7. Crpyxrypnax cxeMa cl{creMbr aBror{ar[qecxoft peructpaqvr'r

I - 6lor corJracoBaHrrq BbrxoAa pagr,roMerpac npeo6paBoBareJreM arraJron - 
fioI;2 - elentpounlrft,ne-

peHrroqaTerb fiarraJroB;3-6JIoH y[paBJIeHIIfi;4-[peoopa3oBaTeJlb aIIaJIor-I{oA;5-q[6posar
[eqararonla.a Mal1rlrHa ([IIM); 6 - 

npeoopasoBarelrb rlapaJrJrerbHoro fioAa B rrocJreAonareltnrrit; 7 -
cxeMr,r ynpaBJreHtrE uepooparopoM; I - IIYJIbT BBoAa cflyrl{eoHofi llnoopuaqr'ru; I - flepoopaTop [fi-20;
10 - lttofi cqLrrbIBaHIIE uu{opMaqnl4 o flrrarpaMMHofi fleurrr
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Tabnu r1 a 2

Honep xarrana
(o4nuuqn)
flopx4or ur.rcaa

Suax sl.rcra

Manrrcoa qtrc.na

4

2

I
4

4
4
4

E
6

tsP

trLr,

EEoir'

^6
ok

L

2
D

4
5

6

7

I{n$oplraqun

ox

d

OE
o',i ()

;ioa!4

I{nt!opnaqur

Honep xanara
(4ecarxrr)
tlacn (gecarHn)

Yacu (egr,ruuqu)
1\{rruyru (4ectrxr)
X{Itryrrr (equur.r

Cenyugrr
Cenyn4r,t (egrrrrr

0-9 8

I
10

t!
,1,2

13

1.4

0-1

0-5
0-9
0--5
0-5
0-5
0-9

0-3

0-9
u-9
0-9
0-9

,1,

o

4
D

4
J

4

., T(AH B],IAHO ],IB TA6JI. 2, NO.rrrrr,rfi qIIKJI OAHOTO IIsMEPEEI{.a COOTBETCTBYET
14 crpoxau Ha rrep{oJrenre.

(DyurquouaJrBHafl cxeMa cBeprnr.r rrgo6pameHa Ha pr.rc. 2. ona coAeprr{r,rr
aJIeHTpoHIrbIfi uepeHlrovareJrr, BxoArrhlx KoAoBhrx [rl,ru, BrlfrorlgeEHuft uo .rro-
ruqecxoft cxeMe (IID [6], paclpeAeJrrrrerr, (cqerqux) rr.rtra uepecqeruoro r{orrb_qa [7]. Snextpounrrft nepexrrouareJrr, r.rpaer poJrr r{JrarraHa. Bcero 

"-r*uii.,trpeAcraBJrerrlroft IIa puc. 2, uctroJrr,Byercs 45 xnaaauoa (uo qucJry ABor4qHr,rxpaapx4oa).
flepecueruoe.r(oJrr,qo, I{ctroJrr{e,Hoe Ha rr{parpo'ax rJreroqero pasp.EAa,

I'rrleer 15 asee* (0, 7,2 E r.A.Ha prrc. 2) uocnegoBareJrbr{oro aeficrrin lt yni
paBJrflercfi reHeparopoM raRroBbrx rrMrryJrr,coB (fTI4), Horoprrfi arrpa6anr,r-
BAET TAHTOBI,IE I{MtrYJIbCbI C-NEPIIOAOM CJIEAOB&HIIJI ,- 50 UCCrc I{ AJII{TE"IIb-rrocrbro 

-20 uncen.?Tr.* frd;;yq--;crB.rrflerc.E r{^rnyrrbcoi\r (noreq BaMepa)),
trocTytraroqr{M or 3I]8, u [peHpaqaerc.s rpr{ cpa6aruraanr{r.{ (HyJreBofi> sirer?-
HIa (0 ra p!9.^2),Taxralr o6paaonr,'r{ancr.rMaJrbrrrrft qux.u rrarrepeHr{.rr rrpoAoJr_
)fiaerc.E - 750 ncerc. B BaBr,rcurvrocrr.r or trporpaurr ua6rro4enlrft Ha uep{inerrre
MOrr{HO perr{crprrpoBarb qacrb lrrrsopuaquri (uaupr.rnrep, ucnrrrosurr, Bperr.E,
pefr.{crprrpy.a ero Jrr4rmb B Haqare r{ Ho}rqe ua6lro4arenr,Horo uaccvna). !.rraeroft qelr'r qacTb trepecgerrroro l{oJrr,qa 6.rroxlrpyerc fi ilIrrr ucnlroseuu n ua6t,,-
touuoft.:.rn$opMaqrrr4, T. e. trpeAycrrorperra pe"rcrparlrr_ rru6o nepBBrx cerru
crp_o* (7-paepx4uoe uucro), nra6o uonuocrr,to 14 

"rpoo. 
Iocre nep{opaqr,ru

uu{opruaqr.u{ oAuoro qr.rx,La rra}repeHr{fi na nep{or err're o"yqe"rBJr.fl ercft rrpo-
6e.n. flpn perrrcrpar{rrlr 7-paapag,brx rrr4ceil r{a,.crrMaJrErroe BpeMfl oAHoro
IIITHJTa r{sMeper{r{.8 cocraBJrfler 0,5 cerc, a IIpu perrrcrparlrflr 1Z-paspa4ur,rxqucer * I cerc.

Sanlrcr r.ru$opnraqlur ua uep$oJrerrre Molr{er uporrsBoA,rrbc.s Har( B 5-a..,re-lreuruot roqoaofi nou6uuaqr.rn-<M-1>, rar( r{ B rre}r{AygapoArror{ renerpa{nolr
xo4e Ni: 2 (MTlt-2).

B xa'recrse nyJr'Ta BBoAa cnylxe6rrofi unsopnraqun ucnoJrb,yerc.E nepe^e-
JraEEa.E trOpraTrrBHafi [eqaralorqafi MaIrrI{HKa, C XJraBr4l-trHhrlru pbrsaraMl4 Koro-
poft cnaaaur,r xon6lruaroplrbre lunefixn. Itaxr4ofi 6yxne , ,ir$p. oy*ueooio-uru qu{poBoro perrrcrpoB coorBercrByer cro'Ho4bra" ,roufinu. Iip, ou^u_
rr'ru roft aJ/.u uEoft r{JlaBr4rtrr{ BaMr,Inarorcfl coorBercrByroql{e r(oETaHTr,r, B pe-
syJrETare vero {opulrpyrorc.tr TOnOBBTe u 6ecroftosrre uocrrnHz a aa4anuofi
Hou6uuaquu. CurxponHocTb BblAarrr{ }(oAa o6ecnesusaercrr Ar{oAHr,rM HJrarra-
rroM c mecrbro BxoAaMtr (ruecrofi BxoA r{crroJrb3yerc.E Aflfl trOAaq]{ pa3peltrarctr{e-ro r{MtryJrbca) . c sroro tryJrsra ua uep{oparop troAarcrcf ,ur,r*ri u'{yrHquo-
HAJIEIII,IE I(OMAEAI,I _ BOSBPAT .I{APETHI{, IIEPEBOA CTPOIIII, UPO6Err I{ PEItrCTPO-Bbre trMtryJrrcr,r. [to,qzponxa syrxqr{orraJrLEr,rx HoMaHA OcyqeorBJr.frerc_E npr,r
troMoqrr nr{oAEr,rx uusparopon. Bce HoAoBbre xoru6lruaqur.r, uocryuamqr{e c
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If-*T:^', ^'firtffi;I{' troAalorcn Ha trep6oparop B MeHAyHapoAHoM reJrerpa{-

B onr'rcrrsaeuou ycrpoficrBe aBroMartrsec*ofi perlrcrparu[ trpeAycMorpe'br
9I.l^"1,__y:olffroqrre 6ucrpo rpoBep_srb trpoxolxAerrr{e ctrrrrarroB tro BceM.*D pa3p.flnai\r or BxoArr6rx HoAOBbrx mr{tr AO nep60paropa (cucrerra (caMoHoHT_
po.rrari) 6ea uogavu KoAoBBrx xou6unaqrt o, qr,$po";;r';;;;rMerpa rrrrr{ Ho-rrarrAlloro 6roHa. B pexrraue HorrrpoJrs cr{crer{br rra noJrBr{eBoft pacnpe4enlr_
TeJrb troAaIOTC.E ytrpaBJrflroqtre r,rMtryJrbcbr or ,r{Ayqero ,yr"rrur6purdp; ;;_trycH r{oroporo ocyqecrBr.EeTc.S OT r(rroflHr,r. flpn atou reuepurop raHroBblxrn\rtryJr6coB aBToMarr4qecHu 6noxzpyercfl .

aa ,aaaa oo ooooaoo oaoa o --o.o o- oo 3 3oaaaaaoaooaaaaaoaaaaiaoaoooaoaaaoaaaaaaaa

aoaaoao
/

Prc. 3. O6paseq nep(fopraponaurofi reurn
I - ceMfipaBpEAHoe qficrol Z _ qerbtpHaArlarr.rpaspsHoe qucJro

Ilpra pa6ore-upu6opan qu{poeorrr perr{crpe r{oAoM <M-r> npu Aec.flruqHoMctlucreEuvr ueo6xo4rarvro ocyqecrBJrflrb rrep{oparjzro n.srofi'lopo**" -1""
ncex qu{p or 0 40 9. flpo6unxa aroft Aopo}r{Krr ocyqecrBJrfiercf r{MtryJrbcaMtr
or aBroEoMHoro reEeparopa' 3aIIycH Koroporo trpor,r3BoAr.rrcs or ITII. flp,
perrrcrpaqrrlr uu{opuaqr{r,r, orJrrrqHoft or quce,n, trpeA0raBJr.seMbrx B ABouqHo_
AecflTurIEoM I{oAe, aror reHeparop aBToMarI{secH[ orHJlloqaerc.E.

Ha puc.-3 trpeAcraBJreu orpeaoH nep{opnporaruoft ,.rrr"r.-rapBafi rpytrtra
rpo6unoH (-/ ua puc. 3) - 7-paapa4uoe ur.rcr-o_ (nn{opuaqux 6ea i,r"""riiq""aperuenu), Bropafl rpytrtra (2 ya pwc.. 3) - l4-pasp"anoe.qrrcJro i"or"u'" ]r-
$oprnraqua oAHoro qr{KJra raameperzr). Haqaro naoaa'uu{opMarlnrl a DIIBM lrero Korreq._Mapr(rrpyrorcrr (Map*epbr trepeA rpynuoft -/ n n Hoaqe rpyuurr 2).
oupoc qu{pororo BoJrbr}rerpa ocyqerrBJrr{elc.s or r(oMaHAgoro onirira *pri,
olpeAeJreEHbre r.rlrrepBaJrbr BpeMerrr (0,5; 1,0 cen a r.4.). ?IurepraJr otrpoca
ycraHaBJrr.{Baerc.E B saBrrcrrMocrrr oLlrporpaullbr ra6rlo4euzft, uo, xax 6rr.ro
y?r{e cRaBaEo' trpl4 pa6ore c fIJI u IIIIM nepuoA orrpoca Ee AoJr}neE 6115 yeHee
0,5 cerc trpr.r AaHHoM ruue uep{oparopa.

B clyuae rreo6xo4rauocrl{ otrpoc gIlB lroxuo ocyqecrBJr.flrb r{ or cr{creMbr
yrrpaBrrerrtr.s 22-n pagworerrecxotra rtAo AH cccp (pT-22) tgl. IIpn ranoM
pemr{rre pa6orrr Batryc.Harotrrue trMtryJrBCbI MO}nHO CrrrrMarB c',6y{epuoro per[-
crpa sJreKrpounofi qu{porofi ytrpaBJr,srcqeft nraruznrr HaH tro-d, ran lr uo 6.Sror pexl{]lr trpeAtroqrr.rreJrerr trplr trporpar{Max na6rro4euraft, cnraarrbrx co
(cft aHr{poBaErreM)) otrpeAe_Jrenubrx trJrorqaAon sa ne6ecnofi c{epe.

o4uonperrreuuo c pa6oroft uepSo-p_aropa perrrcrpaqrra ^r"6op*ur1rr4 
ocy-

qecrBJr-Eerc.s rar(E(e ggoygqtp_llrlM c sarr4cbro Bcex rex Ere rraparrerpoB,qro r{ trprr troMorq, rlg, I{u qnu trpeAycMorpeHa troAaqa yrJroBhrx Meror(
c rryJrb-ra yrrpaBJreHr4.tr PT-22 trO.Mepe cKaHr.rpoBaHu.s uo roft unun]rroft (oopAr4-
ua:re. B MoMeHT troAaqu yr,roaot Merr(rr nesarr na L{fIM trpor(BBoAr.rrc.rr r(pac-
EbrM qBeToM, a B trpoMe)fiyTr(ax MelI{Ay MeTRaM[ _ qepIIbIM r{BeTOM.

Ouucanua.s cl{creMa aBroMaruqecxoft perracrpaqr,ru troaBoJr.rrer raxrne o6pa-
6arr,rearb perrrcrporpaunrrl ua6rlo4ernft, aa{rancttponaurrBre pauee Ha caMo-
uucqe. A;ra-a{oro JreHra, troAJreHaqar o6pa6orne, aauparrrerc.s s car{otruceq
runa S[III-O9, unnrcuaeTcfi coOTBercrByl0qafi cl(opocrB trporff?ItHll II c tro-
r[oqbro r(otrI{pa, BpyqEyro, o6nogancn perr{crporpaMMbr. Hauprxeuue, trpo-
tropqlroHaJrbHoe oTr(JlorreHl4ro nollrrtpa, cHrrMaerc.q c peoxopAa I{ IroAaeTc.fi Ha
rxo4 DI-\B rr AaJree perrrcrpr4pyercff Ha nep{oreure (uoa.- 70 na puc. l).

C rouoquo 4anuori cr{creMbr 6r,rna rponeAeua crarr{crr4secxa.E o6pa6brHa
pr4a ua6nroAareJrr,Er,rx MaccrrBoB (aoronoppenrqnounr,rft, ctreKrpaJrBHrrft asa-
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Jrr{3, ycpeAHeHr{e rr r. rr.) Ha ouBM <MllncH-l41. 0ncrlyaraqrs artraparypbl
rror(asaJra ee Br,rcoxyro HaAelr{HocTr, r[ [pocToTy r o6parqeurar'r. flo4o6Irrrfi

nOMtrJIeHC IIO?{teT 6r,rrr UCuOlbSOBaH He TOJIbKO AJI.fi aBTOMaTIISaqIIII perIICTpa-

q;-" 
"Opu6orxu 

na6.nro4euuft s o6racrrr paAl{oacrpolroMlrlr, "o " 1169:9
{rasrauecroro 3r(cnepril{errra, npu IIpoBeAeHI{II HOrOpOro peIIICTpIIpyeMou

s enltsuHoft ttBrr fl.er c tt EJr enTp[qecHlrft curuan .

B eaHfiroseHr{e cqr{Taro cBor4M rrpr{flTHbrN[ [oJIroM BEIpaBIITb r,ly6orym

"p*"rr""i;;;" 
11. 11.,{o6poupariny_^ 7I. f. MouceeBy Ba uoresHoe o6-

cvlntreHl4e trpoenrHoro ,r4urro na rp,6op rl rrurepec H pa6ore'- [' H' Pau-

;;;;-;;y , t. f . BycrancHoft aa iocranneHrre uporpaunr o6pa6orltr4 Ira

euBM peayrrraror ua6lloAetrnfr. u u.n\. crpenno 3a aHrIIBHoe yqacrue

I rraroroBJlenrau upn6oPa.
Anperr 1973 r.

t.
2.
o.

4.

5.
6.

7.
8.

JlnreparyPa
0. JI . Adpailuoeu,r. IeoMarserfiailr u aapolroMtrE, 1966, 6 sEil[. 4,767'
n. E. tii*re, 11 . A. Xortoa. Ilpu6oprir czcreMbl ytrpaBn-eul{Er- 1967,5,27'
M'.V. i;p";ioi, n. A. ianyt*iun,'2. r. Mouceee n ip. uas. Itpnuc*ofi acrpo([ra'
odc., 1973, 47, 206.
gueirporube rlra([ponoe perrrcrpr,rpymuqee ycrpofictno 0I{P-1 . Texsrsecroe oflucaEue.
Psaasr,1967.
B. A. Efiau.oe. llar . Itpnrvrcxofr actpo{rna. o6c., 1973, 50' 183.
JI'. i. R'onouvea. flpuuqranbr 11ocrpoegu;1 a[raparypEr Anrr trepeAaqu gracrperuofi uu-
tfoprrraquu. M., <Canat>, 1972, crp. 46.
h.'T. ripon*ur,' Uunyo"""ag rex-ura-tra. M , 196.0' crp. 259.
n'. i.lito*re,.14. t,"Mouceee, IO. l, Monun,, llan. Itpuuonot acrpo(fua. o6c', 1967'
38, 41.



YAH 523.165

Bcruecft T'U3rlqeH}Ifl cB€pxBBICOftOfi aHeprl'n or peHTreHoBcr{ofo ficrotrHuHa cyg x-3. B a a r r4-M!rpcnufiE.M.. crbnansuA.'a., oo-ruuuB.,---I,il;.ii,frrfrci'or, acrp<,6ra. o6c.,1974,51,3.
c 5'Ix IIo 1.xI 1972 r. npoBoAI{JII{cb HaBeM}Ir,re ?-acrpoHoMuqecftue Ha6nrcregr.rfi pesrrer{oB-cfioro Ir pa!IIoI4crorIHI'Ifia c^yq I-3 Ha perilcrparope 'r^elenx6ncxuxnCnirurerir*np.oHux aryoc6ep,brxnuBHefi I(AO aU CCCp. aihuua noti'yveHuiro-ilirepuaua noxaaan, ,rro-g_91jx B HantlaBreHilr.rcvg x-3 ua6uroEaacs B-crIJrecI( r-uauyqeius. 

-sitn"enni-aoi!-dni"i"cb"r;;;;'""rb 
craHAapr'r,rxorxroueszfi. Adconmruas aeflr.iuua iroroxa gig -aueprraa^Hnaurse 

2-'1lr;-uu cocraBlger (2,0 t:t 0,4)r1O-to neaum'ctt-,'cen-', uoniaaie.ni irurerpauunoro aueprerfiqec1oro c11efirpa - He rre-,iee 3,2,
lltur. 7, ra6u. 1, 6n6r. 12 EaBB.

y[It 523.75

rtoruqec"BeHHEle oflpeAeneHr{fi Epnocrr{ @lonxynon R Jfii]fl tf.xHofi K Har xpr.rrepnfi IIps lporEoaaxpaenurul!axrunaoirlo6raclu. cren.aEEE H. H. vBB. rtpsirucxoitu"rpo,!,.r. ooc., r9?4,5r, g.
flofia3aEo, vro uo ua6urogenualr SuonxyroB B Jrr.rHrrax Hcr Bo[opoAa u I{ noulrar.rporannoro

r(aJrbqtr'r B 80 % crylaeB Morr(Ho c BeponTlrocrbro z 85% c1nrb o acuutrreqHori afiTr.rBgocrfi OroH-Hyna Ba BpeMfl ero rpoxornAeHr,rg no;iucxv. lI ro.rrr*o-ni" 6i,irinJn;;;;.;;';;HM cooruortreHlreMflpHocrt{ a Ho u K (na6.nrcEaroulurucity zioTo-scex$rrroxxy.non) Hirr.{ile rilrlr oicyrcrnue Bc11brrre*3a BpjMf rrpoxoJr{EeHrrE no Er{cHy paBHoBerjoflrHo.
l1llttr.4, TaoJr, Z,0u6r. g HaBB.

yAn 523.75

SaBl{clrMocrE BcnblileqHofi ar(TrrBrrocr[ rrpynrr IIgreH or uanpaBnerruff JrrrHrrx paa4ena [ongpEocrefi.r( o B a r r A. H. r,raa. rpbrMcriofi 
-;;ii;d6ff';i;c.:'fiii:"i1-,''ii:"u'!n, puo,

our-T1t?'Tor"fd,#cb 
Brl3yaJrbEbre LIsMepeHuE MarHrdrrrbrx nonefi u [aHHbre o Bcrburfiax, Ea6rro:

rIoHaBaHo, nro Ba[paBreHue $fi:rru1rt pagAeaa uonapuocrefi Morfier 6brrb ttprlrrflTo B liaqecrBeoEHoro I'rB fiapaMerl]oB. ofipeaerqloxll4x s'curfrtreintro aHrI,IBHocrb rpynn6r. Il&sreHr.re B rpyn[errEreH xorE 6br He6orbruoro yvacrma iyuegoit uruu,i, uanparuensor6 irepnengraH_ylnpHo MeprrEr{a-Hy'cBepoffTllocrbrcoHoJro800/q roaoputotoM,'rionrpynfieflpor.I3oi;lgerxoraobroqgaBcnb'trr{a
6amru >/ 7.

tr{rfi. 3, ra6r. 1, 6H6r. 13 HaBB.

vAH 523.75

o HerioroDbrx I'cJroBrr.flx BoaHrr(HoBeRHfl AB)rxneHTotr'brx xpouoc(feputtx Bc'br,eri. o r u p 6 M. E.' I{sB. Hpuucnoii acrpo0uo. oac., isiC-"5i')-i'9.-'-'

_-_4_1y-y1rl"l xpoMoc6e_pHaa ar{rrrBHocrB B o6racrnx rByxreHTortHbrx Bcrrbrrren repeg ux rto.EBJTeHI'IOM, a raHffie HoH6r'rrypaqun MarHr.{rHoro nons s arrx xe oouicrai,-siiro aaMe.re,o. sroB paccMoTpel{I{brx cnyqaEx AByxJlel{rotlEr,re scnrmrHra BoBHr4HaJrrr npn raunvrata'ran;iifi;iai-#i;iq;;Ma.Hr.rrrroro noJrr, Ho'aa Apyr n Epf,ry uprrMbr*aJrn .p; i;'ft;i'1il;*.i"riii,ii,ii"s, xoJrMoB Mar-Hu'rHolo rIoJUr pacuoii uonnpi-o-crH. 1)'e dsa bsnt ionmos -Mex(Ey r(oropbrMr,l n'por.r,ixograra Bcrr6rrnga.BceIEa oburr aocrarorrHo np.ora:reHur,nu.r _ uopssii- 1o' ;;:fo';"r;;#;';ii.idpi,1iiii,ii"iji""#r,-pe6:
IgIgTgIIot Melr{try roJrnMr4 Apyroro auaxa, ri6p'nrxa"10;';:ffe#i ;;iil:;;", Bcnbrrxer{ Ha_oJIIoEaJIocb noBbI[reEI'Ie xpouoc0ilpuofi anrusHocr', i- oglrort I4B BHeIrrHrrx ooracrei'i xoJIMoB MarHrrr-HOTO IIOJIE.

IIrr, 8, ra6l, 1, 6r.r6.n, 1g Eaas.

v4r\ 523.73175

CpaBHeH[ecBerreHrr.aBJrrrHuqxHor.rKCaIIBcoilHeqnbrxBcrrBrrr]ftax. UaII T. T., ]tp aMbI_E II E A. II. I{ss. HpbtMcnoft acrpodus. o6c,, 1974, rol, A2.

Ha ocuonaslru cfie*rp-o^reJr-]ror-paMM, noJ.rreHHbrl-[q 
4pg-ryoM cneHTporeJ]r{orpase r{prnrcnoii

*:HlltiHTl1if,fi?:i?rd1'rf,#;;,c;;',;;; *d,nAy pacrpenelreHr.r6M-cneceHrs o qburpaur-
HAfiAErrO, qTO [O NOJIOE(EHUIO YSTbI BCII'IIIEfi B JIIIIItrEX H4 U K CA'II XOPO,,O COBIIAAArcT. HO.aeoanus ap*ocrefi B JrrrHr{sx Hd 4 K ca Ir B Dpoqecce paBBr{TIrE Bcn},utr}ru [por{cxoggT cl,rHxpol{Ho.

rl^g^lgp-"Toga-or $noxryuon r{ BcrrbrrxftaM aMlJrr4ryra fioreo_aHrrs spxocrr,r B JrrrHr.rrx K ca rI Boa-pacraer BHaqrrreJrbHo 6r,rcrpee, qeM B Hc. naOtroua'&ue ocoOeHHoiril'c-s;.reiun'il rrnurrx Ha z K
f*r*'iirX"*?i*ftax' Bepoflrrro, troxHo odtac'urb, ecJrrr upr,rrrflrr,, rrro o,o o6ycroBne,o ane^rpoH-

llil$. 4, ra6r. 1, 616r. 26 uaaa.

y,qH 523.746

llccaegouaHrte nonepeqHoro MarHrrrHoro noJrfl D coJrHeqHtrrx nrrrHax. Ii o r o s B. A., llaB. I{pbjjrl-crioil acrpootr3, o6c., 1974, 51, 19.
Ha ocHoBe d'orocreHTnuqecHl'rx r.rsMeperrffii B crleHTpaJ]brrbrx JrrrHrrflx ?.4g0g Fe.l .15250 Fe I,16103 ca r u I{r paccMo"'p", aooi,nrlp-f,il;;;;;fi;;"rror.o Marrr4rrroro nor.rn Hr c rnyor4Hori.rIoATBepE(aeHbI pe3yJrbrarbrJ 

llonyqeHH6re paHee A. ccneprrlrm, o BHaqurejrbHolr {ll-90"; nslre-HeHErr oprrerrraqr'rr Ha n nexoropux yuaciHai nnr'en. liii,oiii,'eicrrri;;1i';"di,b"&;'"*eer r\recro BffqpaK IIflrcH, Ho troHa3arenhclg_o_glo peaJrbHocrr.r rpeoyer 6oree Eeranr,Hlrx'uu:opeHni,i. Bpanl€!.xuc Ir1, fia,r npaaHflo, Mar(cflManbgo npn nepexogc'oi"r.lryooxor.r nlruur r.4g0g ri ,!bzr0 l, ,"6108 u
AaJree H Ho; rlrulrn r5250, no-nugunrouy, o6paayercf B caMbrx BepxHrrx ciro.sx nE'rrra.Ha6lIotrettug [rE trqrcH ][--:t s-nompuocreii He uporuBopeqar oaBuclrrrocrrr BHaHa BpatrreHl{fl'Fr-L c rryouHoil or tronnpHocrl{ nola, xodopaa i",iivii", reopyu, T rnrbrBarou{er-r MarHtrroo[r[qe-cxrfi agoenr.

I{.nu. 11, ra6n, B, 6r6n. 2g naas.
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