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lipr,rnrortarr acrpoQl.rBlrrrcor{arr o6ceprraroprrfl ,\[l CCCI) lr BLrrr rrarrra acrpo-
IIoMt qecI{AfI rlaytta Irolecla 6orrrlryro )rrpa,f),. /+ anplrg1i1 ig56 r.. [ocJre rrr-
rr{eJroii 6onestrr,t cItoIIrlaJtc.tI c'I'apeiirlruii corpyl{rrrrri o6cepuaropurr, 6r,tr,rutuit
ce AulleHl'op - arraAeN{un lprlr.oprrri .46paruonil.r Ulaiin.

fpuloplrii A6pauotr.ru lloJlrr.rrcr 19 anpe,rn 1fjg2 r.. B r. ollecce B ceMbe
pel{ecJlel]rrlrxa-cro.rrrrpa. 13 Ogecce oH rrolyrrr,r.ir cl)ol{rree o5paaooarrrae, o11olrquts
3ltc,l'epItoNI rrapoi(Hoe ,I r-opollOIioe yqtt,rIIII{a, lNulo I lrrr{o.rrbHBre roAr,r ero nJrenJra
ti 0e6e acrpolloMl{fl, }I IIep}}oo elo rra.yqr{oe coo6ulourre florrur.rJroc6 l} rreqarr,r
r 1911 r'.

Ll 1gI2 r. l'pr.rroprrir A6pauonrrq rrocrvrrac'r. rr lOl.rr,egcrir.{ii )rrr,rBcp0lr.re1.,
Ilo IlbIIrylItI{eII ocraDI4TL ero B 1!Jl./r t. ti crrltn c trarritJroNf uortgsr Lr 11pr,ri]br6oM
rr ileiicrnyr<)trlyro apMuro, g prrAax rror.ol.roii orr ua,\ojllr.rrcrr ;IO 11-)17 r..

floc.ue .\rrortbIIelIl,rrI llt apil{r{r{ olt Bultalrrurt}tio.r \rIIt.uJepcrlTercrioo o6ltalo -
lrallrle u [1 cplil'r, rr;,gtr 6r,rn 3r]ilr{.\ru[]orJarr IOpr,elcrilli.i \rrrrBL]l)c.rrre,r', ;. r] lilrrlJre
'l 920 r. ci{aer tl .l-Ieplrcrtolt yrrl.r r}epourero oriila,\rcr rn rir crLrrrgrr r, rra}rll}rga,ra
acTpouoil(u r,I.

Vlxe c 1917 r. rritrr&Jracr: olo rreJ{ar-or'firrecliarr pa6t.r.r'a clrit.rtr,]Ia u IIe1t,r,rcrrorr,
a tlilreN,l B 'I'ol,rcHol,I \rIIlrSepcrlTerttx, u /.[ojl]r{rrocltrl-\ (.,Ilaqa"lJa _\1.,raiulol.o acorr-
crcllTil, l]aITeNt iIccl,lc'tcllra rI rtperloi{ara1'eJrrr a0Tllotrorrurr. l] Tortcric or{ t}ory-
Itaor B 6pali o I-l-e.rraltreii C)oAoltorLror'i (la rr rrrrriorroii, cI'a Brueri cr.o rler{Br\,rerI
Irollt c,rrVrlr.rrleli rt rror{olrlr.u.u\eii r; au,r;rrrrr rr prir6o.r.c.

ll 1921 r. l'1lr,r'opr,ri'i ,'\Slrarrorrrr.r u Ie.irulrrrr (I)o/toporrrrr rrcl]c-\ojlrrr ria 1)u-
6ory u IIy.rrnoncrtl,rc o6ceprraropnro. O'r'ox rrop I';iru'oprrii -\6;rtrrrour.r.r rloJrr.rrio\r
o'r,tlacrcrr Ha\rqrroi,i pa6ore.

B Ll)24 t'. tl (lr'trrott.Jcti.\Iro o6copr;ato;rr.rro, 6r,rrrruylo ror.[a ro]r(r1,lr{ or)Ie"rrc-
trlreu Il.\r;rrrtorrorioii, rr1trr5r,i,rr rrl .\ui-.rrrrr 6o.nr,ruoir 1letI,.1s1i.r.111t. lJc-,.ra.,ru orno,f,
crllclllllio llaJ{tltlt'Ltlo i\totrrlrpolrtio lr rroc:fauorrrio 1ta6or rIa il.tort rllrgl,l))rMe1,r.c.
D'r'v r py4u5'ro cl6rSatl-tlocrt, IIllutIrlr ua oe6lt l'prrr.oprri,i ,\6parrolr.r.r, rrc)l)ooxair-
ttrrtii n 1925 r. tr (ltoler,re, r/Ie orr rrpolra6ola,ir i(o rroru[.r gr;egii ]6rL;r1rr.

I{ortt'rrporrrra perf,relirolla 5t,r.rrit rr,irroJurotril uoi1 et.o I]\rt{9uuJ\Llt'3o1,r t; jio-
lrorxr.ri,i cpolt, ll. ylrte B ,uulapc '1 ,()26 r.6rurrr rroJr.1,.r(\Irrlt rrel)gbre crl.lMtr!,, rOJru_
?J-i14urlrl'{e lli-ltlilJlo ,lo,ltr,ttttt,llr'. ttttti. l) 1a) (11,1 \ 1cr',tol({)lii11tit, trt,1tu,,rct.1lbt \
B Irepnyro oqepc/1r, cAlultrr 1'prrr.opuc,rr .\6palrourr.rorr.

J;t



Ila cuorr Ha)'rrlbr(r 3ac.rr\'r'rr l'prrroPrrii A6paltostr,r n [939 t'. 5rt.rt rr;61-ratr

qeilcrur.genbrrr:rl{' rr,rr0rlor'r r\r{ailcurur rrayri (lCCt). Ott llu,'tfr,rtrrr rtrl{rrte q.tottorl

l\irr,rniicttolo.l{o[]o.rlcr]crtoto ilcri])ottoun(IcLrttoto o6utL'orua, ttorlerlrblNl itoli-
1'olloM [torrerrrar-crr0rior'o vrnrr]ol)clll0Ta, IIo{elrIbIu tr,[ctror\I -\,rtepurtancnoii
arral(cMr{l.I rra)rit rr rrclil'cc'll}.

lJc.nrrnarr O're.rcc'r'neulrarr ut-li,iria Jr rllle,\reHrrarr or{ltvuar(rtfl HpLIN,Ia tlpepsa,rnl

prr6o,Ly o6ccpna'r'opnrr l (lrruen;re. I-IaYqur,li't tto,ri,trcx't'tttt 5r,r,r nrrttlr,+t/lclr atraHyll-

l)orJrt?L0fl I,{ O[lra til] Au.\i-\ r[)yrrrr c[Nrelr3oriIx a0'r'l]oHo-\{olt, il)/r(oBoiuIr'Iatl
t'. A. tlTaiiuoM, n D'r'r.r rtrlr{eJrr,re }'ollbr lro.rra arirr,rnrrvro pa6o'r'v n.\5acrl,r,tnrlot{oii
rr(irpo{r,rBrrecrtoi'i o6cepBarolttllt H l'pyr.lrrtr. Itlrrrepecucl orNIerII'rb, qro Ir 0ro

n l)eMrr ['puropueu 46lianolrr uerr, rraprgy c acrporpl,tal,rqeoril,Irfrl IIccileAoBaiMrlMII,

6r,r;ra gr,tuoJlHcrra oc1'aBrIraflofi Nrairo uBlleo'uloi.i, Ho orIC]Ib Il&i{{lIaFI pa6ora no

rlSyarerruro cocraua r{poBrr tryler'r r[ororpar[r,r1)o]lalrrr ee orrettrllil l,torJIo-

il [o il tTfl.

11 1944 r'. Itltr,r,tr 5i,r.rr ocno6oi+iAerr, rro or4tr[elri]cltlre aorl)otIoNIbI I{e I,IMCilt.I

nro3l,loxrrrocrrr,BCprly'r'r;cr rt Ita5"nto;lellr.IrrM - o6ccltnatoPJIrI 6LIJIa paBP)'IIrelrit.

r.rrlcrpvMerrrrJ B6lrleBelrbr r. r 3rdaqnre.ubttoii crerrelu. .vIIIrrI'rolrierrbl oI{iivil&IITaNII.I.

tri ranolt E{e .cocror{Hrrir or{aBaJraor, r{ ApYr-rlrt rip;'rrlrciirttitrl uarIIu o6cepaa:r'o-

f)t/tft - flynltoncrtan. Br,rna rrocral]Jrerra 3aAaqa -Iloocralrol]IITl, 
u ilHaqlITC.lrI)IIo

pacurnpr{rr, rra6rro[arcrrJ]r)rro 6a3]r cosercxoii acrpoHoM]IIr. fPr,tlopuii A61tar,ro-

Br,rq rprrr{frJl caMoe HerioclteilcTBerrrroe yrracTue B il.flaHrr]lollatIr'IlI lll'oft 6o,[r,froii
pa6orr,r, r nr,r6ope rrHCTp\.r,reu'r'on, riorollLINILI AoJIlltrlbt 6r,r'lr, orla6HteIIbI IJoc'

o'rarrouJreHHlle 06copBarol)rrrl, B nrJAe.rreJJrIrt ocrloBHLIx lIp06.[e\{ ac-,'r'potplrsuliu,

paBperxeutre Horollrrrx aaurrcero lr or o6opy[oBaHrtrr JI o'f .\/c!IJI[I"I rral[[Ix
ac,rpo{ruarrxou. C.\.ulecrBennoii ara0rrrro o6x{ero Ir.IIalta 6r,r,rto uoccTaIIoBJIeulre

Cruelracxoii o6cepna'roprrlr -rr crporrre.rrLoTBo n I(crrrptlill,ltoM ItpblMy, B I Iti\I

{yc Bax.rlrcapan, rlIC }.cJrourrrr ua6JrroAerr nri 6oree 6rtarotlltt'rflruu, rrosoit

6onsuroii o6cepuaroprlr - 
caMoii 6o.nnuorii acrpo{uan.reorioii o6cepnaropl,trt

B rralreri crpitrre, ocnau1errHoi,i corll)eMer{rrbrMrl r(p)rnHr,IMlr iIIrcr]tyMeI{raN{tI.

C,rpou'renrCrror,t ee J{ IroccrttIIOB.IIeIII,IeM crapoii o6cepuaropulr B CI,rA.{elt;re

pyltonoglrr lpr,rroltr,rii i\6paltonn.r, uaarla'rerlnr,tii s 194lt r. AI{pel{ropo}I
Itpsrucxoft acrpod)rBr,rqeclroii o6cepBaroprlr,r. ITepnr,re llllcrpvtreHrEl Htl IIoBoi.i

o6cepBaropr{u llarla.rrrl pa6orarE y}r(e B 1949-1950 rr'
fIo ururqlrarflBe I'pI,II'opua A6paruo]lltqa 6rrna ua'rara pa6ora I{ uo coopy-

lileur{ro qna Hprrrrcrrort o6cepBarollr.r[r HpylHeiiuero n nalteji ctparte rene-

onoua-pe{rneltropa c 3epltaJroM ArlaMerpo}I 2.6 u, xoroprrir AoJr}r{Ha rl3roro-
Rl{Tr, orerrecrBer.rrrafl rrpoMbrIU.[elt]Iocrl. Sror relrecHorr, HorolloMy pelllerll{eilt

[[peauglrynta AH CCCP rplrcBoelto t'IilIr aItaAeMI'lHa I-' A. IIIariHa, cefi'Iac
yclerrrHo coopymaerca.

Botruras aAMrrHrrcrparrrrJrrafl 1-ra6ora 6rtra rnxteJla IIJrrr l'pr.troplrr A6pa-
MoBtr[Ia IIo cocTofIII[IIo 3IIopoBbfI II OH trPOCIIJI OCBO6OAUTI, EfO OT trOCTA AI,IPEH-

r,opa, noroprui rronnnyJl B uloHe L952 r., coxpaullB aa co6ofr AoJITI(HocrL

saBeAyrouefo orAeJroM (pnalrnlr r)rNrarrHocrer,l lr ,vemanea,qnoli cpeAbl. 3ty pa-

6o.ry on Br,rrroJrrrrrJr Ao rrocJreAHr.rx gneri cBoefi ffiIralrn. 3a nrr4aloquecrr rlflyrs-

ur{e BacJryru flpanlrtenrcruo CCCP }rarlla[IrJlo f . A. Illafir'ra AByMfl opAeEaNII,l

Jleuuna rr MeAaJrrro <3a Ao6necruuii rpyg n Belurtotl Ore.recrnenHoll BoftEe)).



IPUTOPUIZ AEPAil4 OB I,I tI
I]I A fr'H



3tr pa\(q'11. lro lr;llrr0rllo r:io'rorlrrrecliolo o{l(rlarJil lluc;rillbl-v tt'lr'Iocdep err\i 6r,t,ttit

I r llil qyE{llorra O'r1a.rr rr r rc r{art l l l)cr,rLIfl .Ji.,crerlQ,tJil.

.lIr-rrru,rrtrelrcrl 'r'orrcl)1, ;1a'r'r, o6:ro;i ra\IqrILIy ;la6or lprrrolirrn ,\6paMoIrrr.tr.tt.
(-li(enarr, oro cno.lr,rio-ur16.\'/lr, uo,iruo t] Itoporri()ii crart,e rleBoBMolItllo t{ Mri

IlbrrrylfiAelrbI o1'l)arrilrlr|rLcfl caN,Ihlll r'.ratlITbIII.

, [Jayunr,re r,rr{repecrr fprlropran, A6pannonrua 6rrrn flcItJIIolIIlT]eJILHo IrII4por{rI?

HO BO BCeX erro pa60rax MoxrHo BBrAeJrr4rr, oAHy xaFafiT€prryrc qepry: I{M cra-
rl.rJrr.rob-rr llqugflrrcb.Te 3al(aqr,I ,actpotfuannrr, noropble 6unr,t uau6oxr€o Bo?nIrrI

A,rrfr, pa3B,r.rTrrfl 3Torl Hayr{rr n l{arlurrft MoMeHT. Pa6orrr, r{Merotq[e xapaHrep
nauly-IrElBaHrlfl HOBbTX Uyreri, Ilorlcnr{, oc[IoBaHHI,Ie rla llcnoJrlSoBarrl{r{ ilocJreA-

rrr4x [ocrr{E(enntYt {r,ralrnj{,, - raHor] 6u,n o6l1r,rii crI{JIt, ero rpyAoB.
l3ropoft xapaxrepHor)i oco6eunoctbro'r'noJMecrBa l-prrfopnn A6paMoBI4qa

fIRJIflJIOCb UCHJIIOTII4TEJIEI{OE BIINN,IAHI{E H AA.HI{I,IM IIA6JIIOAEHI,{fi, N .{AH'TAU.

On ncuo [orrr4MaJl, qro acrpo(pr.Br.{Ha r're Mo}r{er pa3llI,IBarbctI B orpblBe or (paH-

roB, rlro. xaxgsrr:i BrIRo/I, HarxAoe o6o6qeulre, cAeJraunoe l{3 H&rtoft-To oeptafl

ua6nro4eulri,i, /(oJrlrtrrbr craBr{rb r-roBr,re Bagaqr,I Irepe[ aTtcrrel)irMeHTaropor\{,

AOJrlnHr,r OilrtTr, rtpoEepaTlca na6,rro4errvtfrMr4, , : ,

fpnropuft ,\61ralrour,r.r rIp[AaBar oqeHE, 6onr,uroe auaqeHtle u Haqeorav
ua6nroAa'renbrroro r\{arel)r,ra.[a. On pa6oran c ucltJ]roq[rremnoft ruIareJrlHocrr,Io,
crapaflcb rro,ryq1l11, rrco, rrro lro3BoJrrrer rrrrcrpyMcrrr, Ho lpuropraft 46pamo-
Buq r-rr4r{or,qa ne 6rr;r ai,rrrr,rprrnoM, roryqalorqnu rr ny6ruHyIoruI4[,I oJr,Ho t[axtrr,
Ero na6nrogeur{Fr ocelAa 6rr.nr.r uanpaBJreHr,r rra pemeHlre olpeAeJreHHofi antvarb-
rrofi npo6nensr. lipnropurl ,'\6pauoBru BrrcryraJl llporrrB paBAeJreHI{rr acrpo-
rroMoB Ha reollerrlHon r,l (qr{crbrx> ua6nrogareneri rr caM 6bur [pr4MepoM'vrleHoro-

ecrecrBOI{cIILIroreJIfI; ltcecropoHHe I{ccIIeAyIoqerO Ip}IpoAV.
flponepxa reopur,r ornocl{reJrl}rocrr, o6uapyxer-rlae ee cnetrcrnnii 6rrto

oco6eHHo &nr1rqrr,11r,, n 20-e roAbr reHyuero croilerr4n. L'I u 1922 r. rlorrrl-
Jrfrercrr pa6o'r'a 1'. A. IIfafiua <flpraueuer.rue lllur{rlr4rra orrrocr{Terlr,Hoc'trl
H CnenrpaJrr,r-ro-luortuuM r{ repeMeHHbrM sBe3Aau>. o6uapyE(eHr{e cylllecrl}oBa-
Hr4fI ,38e3A-r{all.nllrioB r,r 38e3A-r]rraHTolJ, rrepBble rIoI,IcHIt pelI]e]Il{fl SaAaaII,I

BBeagrrofi glJo.rror[]1r'l u rrl H{e rogu 6rrno na}r(HbrM araroM B paBBTITI{I{ acrpo{rr-
ztrt\rt, 14 lplrroplrri r\6patuonlru craBr{r ilepeA co6ofi BaAa,qy rpoBeplrrE arr{

oBo,rrrcqlroHrir,Ie coorlromeLrr4fI rra Marep[a,fle, rloJ]yqe]I[oM Ilplr Ha6rloAeHl,rflx
guortur,rx BBeBI(. Or nr,ruonurrer raxue na6nro4erlna n llylxoBe I{a 30" pe-

{panrope ra ny6.nrrn5'er Ba}r(rroe r4ccJreAoBa}Ine (n 1925 r.) o coo'ruorreul.rs>t
rra ArrarpaMMe (cBerr,tNIocTr, cleKTp)), cyulecrBylotqllx Me)fiA)r I{oMrIoI{eHraMrI

38esAHbrX rrap.
B aru xre roAu Mr.roro ulrr4MaHl.rrr 6srro yqenerro rrr{ u BolrllocaM crpoelltrrl

naureft aneaguoi,i clrcreNrbl - l-a.naxrlrxr{, rtccJregoBaHr{FrM, ctstlBaHHbrM c I4a:y-

qelrlreM pacnpeAeJreHr4fr D rrpocrpaHorBe 3Ire3A pasr[LIHbIx TeMleparyp ]I cBe-

tral.rocrerl, I,IByqeHrro coorllorlrelll{l)i, cyrqecruvrotql,rx },Ie}fl[y ]laBJruqHr,IMIl ItrI-
ueMaruqecHrrMI,r r,r r[uanlecrtalar4 xapaltrel]rrcrrtl{aMIlr 3Berl4. 'Ior;1a xc ,I.I\,I

6r,rllr orry6Jrr{riosaubr pa6orr,r o npoBepr{e MeroAa crler(rpaJlbllblx rlapaJlJra-

HcoB rro ABofiHBTM BueallaM, o coorrJo]rle]Ir4rx N{acc n gnoiiurtx BBeB[ax, o6 oco-

6eurlocrsx r Aru){{er.rr,rnx ctreHr]laJrI,]ro-Aaoi,ruux BBeBA, o pacilpeAele]lEIr
BBeilA B nl)ocrpar.rcrue, o6 lrx cpeAHer{ noxa3areJre [Bera, o cleHTpe rr r. I(.
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,\/crartotrttt IIoBolo IIouIIIoro re,uecliorra s flrrlrenrle orripbr.rra 6o,rrr,rnge so3-
MolI(IIocrlr glx pa6orrt, ll I'puroplrr)i l\6paltollrq Haqr{Haer o6utlrpnr,re clenrpo-
cl(orlltlecxrre I{CcileAoBaIII,I 3]le3II. Ogrroii r.r3 rrepBbrx pa6or, Br,IrroJrHeHHr,rx
I,rM rra SToM TeJrecHorre coBMec,Tno c Il. A. .,hr,6ur1rirrM, 6rr,il r{a'l.a.irot.tyqeBbI_\
cttopoctefi 3tseBA paHHHX cleltrllaJrrl{blx r{,iraccon, Sror liara,rol., ouy6nnnonarr-
ttr,tii I1932 r., oI{a3aiICfI Ito cnoeii oAlropol\rrocrrr r,r orcyrcrr}rr() crlrcre}rarrr-
.IecHux ouru6ox o.qr[{M l{3 ,.r]vrrrrrrrx cpeALI riarairoforJ TaIior-o TI{[a.

O4uonpeueuuo fpllropllor.r '\6pa.rtonfl.relr 6buru rraqarr,r rrccJrello]la]rr.r11, r..Brr-
sillllrble c lpr.ralrrecriorl npttpolloii oco6o rrrrrepecrrLrx rpytrrr Bne3i{. Nluoro rlurr-
MaHlrr{ oII yAeJlI{JI /IOJIlOrIepI,IOillIrlecrilr.Nl rrel)eNle}rrrr{}'I 3}le:tjIa}I, rroria;lbrDaro[Ir.rilI
rlaprli{y c JII{HI'IflNII{ cilel{Tpa, coornercrr}yrorrlrrMu r,rlr;rrtoii 'Ter,rrre[]arypc, raHr{o
,{pIUre IroAopoAHBIe .rrr{}lr.Itr rr B}tnc)cr.rorrlble .rrrIIrut{ Ap)rrqx ajre},rertror}. lzllrt,qart
3'frr BIIOBALI, l'plil'opr.ri,i r\6palrorrr,rrr \rcraHoBr.rn I)rr[ r]oiftlrr,Ix f)aBy;15'1.r,or.
ll qacrnocilr, oII IJbICIillra.rr r',nt.6ottylo Nrbls,rl,, rroJr\.rraro1(\,ro ceil.rAc gce Hogble
tloldTtsepH{l(cLlL4tr, o 1ol[, t11g ull,relu.r,I, rrporroxoArrulUC r] Ao,-ttorrcl)rroArlrtocrtr{x
IrepeMeHHLIx BBeilAax, .\IOI'Y'r tlllerb qfo-To O5u1ee C fIIJ.tretrrrrINItt co,trrre.Irtoii itri-
rrlRrlocrr{ (ncrrr,rurHrr, r[;roriri;r;rsr), r{o lJ r.PaHl(rroBHo},r rracrrr.r.a6e.

I4ayqilrrrau rrNr rr l'opflqlre 3Be3l1r,I-r.rrrar.rrbl, r a.rlrocr[epax Lio.r'opr,rx l'pr.r-
t'opltl'i A6panrorrru cltor o6tlayrYiHrITr, cuol'ctrrarr{rro0rlro l{Brr2ierrr,rfl uerr(ec'rBir
0 ;!aMeTHsrMr{ CHOIIOCl'fIMrr.

Oco6o Balr(HbrM A.rru rocrpoerrlrt{ .[eol)rrn rJrr\..r[)enrrero clJ]ocru4rr J{ llRoJrro_

ur,rrr 3Be3A 6r,ur norpoc o rrx Bpanlcrrt.u,r Botil)\'r.cuoeii clcrr. l.d rra aror Borrpoo
6].i'n /{aH orl}er l'pnt'optterr .\6pal'tonr'r,rcl,r. ]lr,rrro.nrrnr; ocrpoyMHo rrocraB-
.[eHI{r,Ie Ira6JtroAelIt{[, oli LlolrllccrHo 0 a]rept.rrtar{oRlrt'I acrpot{llrilrrr{oNr O. Crpyne
AOItaSaJr, rrro ],Urot'flo 3I}e3lir,r 6r,rcrltcl ll arr(aro:r0ft rJoripyf cr;oer,i ocn, rrl]r,rqe\,r
clioPocrb AIll,lll{eIItlfl Torli{rr ilrr SrtBaTo])e 3ue3/Irrr r'1oiler Aocrrrtar.r, rroor{o.rtr,rirrr
coreH Hfirro]re'rl)oB lr ()cri\'rrll\-. Sror rtrtxtLrsrii nr,rrro,1 rreo6rogrrlro yrrrtrbrRil.r.r,
IrpI4 rrocrlloerrtlrr rioc_\rot.orrrrccTtr{x .r'eo1lr,rii.

liiorrpocr,r c.riloerrrtrr rtre:l71uoii crrcrclrbi lrJ)o/Io.rtlriil,:tr rrJ)r,rg"lrel{arl, urrrrNrii-
true l'plrroprm i\6palroor{qa l lr (llnrerrao, r'/{e olr ruorL 1ro.rr.\rrrrr.rr uo:r1rro}r(rrocrrr
pelUarb tlogo6ur,te 3aAarIrI, JItlIo,llr,3\'rr c,o5crllcrtrrtrc lra6,rrrollelltrr. llocsr,ra
I{IrrepecIIa oIo 1la5o'ta o ABItiI{eIIurr irnci}i{ 1} crriotr;rrorurrr <l'lo;rctc;r l-}oporlrril.r>.
orrpe4enuu JI)'rIC)trirlc cltopoclll ;JrtA(lrlTc.rtbrIoro rItIc,,.iIa 3r:re;ijr IJ )ToNt clto[,]ICrttnf
u lruen ux co6c'tlleIIltHe ilBIlltterltrl, ofI lraltle.rl ll)ocl,palic't'lerrrrble (rriolloc,.r'tr
rIleBA I,I rtoria:]aJI, rl't() 0Iiol)oc'f rr a'ft,r irel(ocrar'orItir,I i[.r]ri .f r)t.o, r1.1gfi1 1 j]neBlU,I
ilIorJII,I IIoIttttI)'rL ctioil,'torrfle, i3nea,I1r,r AoJrlr{lltrr (,or:}cl)rrrarr, rian 5r,r rio.rre5ilsrrrr
ri/(o,ln, ocrr, rleprrcnAr,rri\rJrfI[)rroii rr.rrclcriocrir i'tr,,rari.r.rrrur.

l')qc u 19i12 r'. I'prrloltltri,\5yrtrrtourr.r roo'r'lrlrJr rrorlpoc: r{ilril,rr\r /Ioirrr{orr 5r,rrr,
clleHTp rlallel'o ll;tc.rrtoro rry'ut 1rlllr na6aroAerrrrrr elo u3urrc, 0 Altl'r.J.t-\ llrleail-
t{6lx crICTeNi? ']'coltcrr.ruecrure Jlac,rrerr,r TroriitBa.nr, t1:1g r{rrrer.pa.rlrrrrr,rii t: rreLirlr
Ao.n.)rtell 6tttt c',.itolnnblr,I, JIo n o6trqenl /{oL}oJI6rIo 6,rrr.rertul,t I{ coJIrIeqrlo,uy. lr}o;t-
ilIoHtIIOCTb nporepr4Tr, o'trr l)acrrerl,r trllol(orallt.racl lt L937 r., r{ot.Air o5oe;lsa-
10p!Iti IIoJr;'t111n;1 (CIlcllx0BeToctr,ll,rtr,rii> circrurpor-1tatlr, rlrtoron.nettnlrii 1'o-
cyAtlpcrDeIIItDINt orlrrltt00I{ur,r lrrrcrll'f \-roN,r u .leuurl'pa4c. H a6.nroleurr}t, Jtr,t-
tloJlrrelrnBre n tllll7-1938 rr'. l'. ,\. lllarirrou coBrrecrr.ro c II. ll. ;'[o6porrpanl-
I{EIM, noHasaJrrr, rrro pacqerr,r, clle,rritrrrrr,rc ['prrr.opr.reu r\5pal,roBrr.re,r,t, rrpa-



ulurr,rrbl - ua6lrogeunrrft cuer{Tp xoportro cool'Be'rcrBor]aJr paccqurarrHo,lly,

AaBafl, oAIraKo, yfia3aHufl r'lat Hailuqtre Melr{3lleSIdIIoI'o llol'JrolueHtrfl.

l'puropuft A6pavronn.r _y4erflJr nulrMaHlre ranlrre lrr]yqeHr.Ilo rlJrarler rr rto]rer.

i[rrrr qenoro pflAa Iiouer rrlt 6rrllu [oryrleull crel{rpbl, oAua lioMera 6r,r,ila

orripbrra rrM caMrrvr s 192ir r. Oco6enuo r{urepecfla ero pa6ora o upflpoAe
r(oJrbua CarypHa. Itari r.terec'rfio, aHaAeMlrx ,\. -\. RerorroJILCHUft, !r3yrIar
JtlqeBLIe CHOpOCTI'I HO.rIOIIr IIOI{aBaJI' rITO ItO.lII)L(il Al}lI}ItyTCfl He HaX TRepAOe

re,.rIo, a HaFi crrcreMa or[e,ir6rrbrx, MeJrr{llx qacrlrrl. I'plropnii r\6panaourru cAeJIa.rr

c.TreAyroqui.i [rar R BroNr HanpaBrreHrrr{. tr4ayuaa pacupeJIeJreI{tre olrepr'flll B cuelt-
rl)e rto,rleu, olr [or(a3rt.rr, qlo ]toJrbrla AoII]fiI{Lr oocToflTL ,I3 }IoJII{LIx qaoIlrIL

orrerlL MaJroIo, Ho Bce ir(e lre MoJreHyJLEpHofo pa3Mepa.

I4Hrepecrlrre pe3vJrl'r'irrt;- 6rtw floryqeHbl lpnropuenr ASpauonr,r.reM ts pe-

31r.16rUra UCCITeAOBaIIIIfl Cner{Tpa COnne.rHOIf HoporI6I, cIIfITolo ]lo Bpei\{Fl siITr'Ie-

urrr 1936 r'. llr;r,rro vcrarroBrer{o, r{ax MeHflercrr aH}}r,IBaJrerrrnatr lrrrlpIrIIa Ho-

I)orlaJtr,rrblx nlrruui c ]'Aa.rrorlr{eM or JI}IM6a, rITo rroaBo.rrr{Jro n Tlanr,lretliue}t pac-

c(rrrrarb o6vtme florroLr lfeXV. l{oponanlnLre JIr'Illt{rr 6snrr,t lraa5rtrll l{a lpyrlrlbl,
n 3alrllcr,rMocu{ or 14x lroncgerrrts. 3ru rpyrlrbr r garr,rrer)irtleM ortaBa,lrrtcb iIIlrI-
.naJ{.rlcx{arrlr{Mlr rroltau c 5;irrartlnrlr rrorerrul{airaMrI 14olr!rBrtI\l,lr4, qro IIo/lrrrep-

.'(ll,no orolr(AecrBJrerrlre 3A,,rcua. l},r.uo ycranoBJreHo noJrlloe orovrcTBrte .rtlrtttrii
l1 r.r K B rrelrpep[l]rroN{ crrorirl)e fiopour,r, rrro flRr{Jrool oilurrM rIiJ IreJ)RrIx )rHil-
r;irruri.i Ha Br;rcor{}.lo lilrirelrlqecItylo re}rleparypy riopoHr,L

liax yxre yroiluura.rocr,, noiiua upeplra.ra pa6or5' o6ceplaroltnrr u Cnue-
rr;e. l{o cuexrpolpaMMr,r, uo.,r)/qerrrrbre rra 6o,ur,lrolt pe(ureriroire !I llbrBeBerI-

rr)rc lJ A6ac'rylrarrrr, 6rr..rrI r,rarepr,raJ-r-oNl ofpoillrrol"Lrra.yurroi.i rlelIlroclrir, uBytIe-
llle rioropol'o rrpoAo.rriiirr.rlocrr rJ arrr roAEI I'pnloplre,rr ;\6palror;truo,\I u ero 0o-
.r'pyi{rlr{r{aMlr. Pea1.;rr,'ru'r'olr arlrx rICCileAoBarlrrli 6r,r;rua orry6,-lnnoual{HarI Ircriope

rocJre noi,rrrsr ceputr pa6o'r, uoclrflrleurrrlx r,r3oronr'rqecxoMy cocraBy ylJlello1a
ri xoJroArrbrx BueBAax. Ertl c4enau Boor,M& Btrxtusrit ArIrI IIilyItIr IJLITo/I o rIoN{,

q1'o xoJroAH6re BBeBAbr, rro Rpal',i1refi uepe llx arMoc+epLI, r'opaB/Io 6ola.re
('rfrlneJrr,rMD rrBororroM ).r"rlepoAa (Cl:l), uelr 3eM.nfl LI CoilHqe. ]Jcrtt r'ra Selue
rr na Conuqe oIIr{H aro},I C13 lrprrxoArrrctr ua 70-l 00 aro}Iolr C12, to B arilIo-
crlrepax yrJrepoArrr,rx Bne3I{ coor}roflrerrr{e coBoeNI lruoe. 'I'aNI qllcJra aro[,IoR

C12 u (rr3 oruocrrrcrr yx{e ritln 5 : 1, a ro u2: 1. O6a B}rlla aro}Ior yqacrnymr
Ir lleaHrIr.{flx TI{na LIrIItr-'Ia Eere r.r cooTHorlIeHlrc rrx qr.rcJla BecbMa ]ra}ilHo AJITI

ycTarroBJrcrrr{fl Hairrlql{rI rr;r.tII oTcyTcTBI{fl 3Tor.'o ur,rnJla r] xoJloAI{EIX 3IlesAax
riari rrcroarrrur{a r{x :rrroprr,r}r. Anutsn6rM ytri.rcrr{r.rrto}r pa6o'rr,r uo uaororra}I
6r,ura raxlne B. (D. ltrae,

Ila rrocc,tanoBJreur{oll o6copua'r'o1l.rn rr CrrMeuae I'pr,rropueM r\6paMoBLI.IeM,

cor;Mecri{o c ll. (D. I'aae, 6u,rru IIarrarLI fia6orr,r ilo ,tayqellrtro gr,r++yau61x fa-
aonLrx lr'yMarrrrocrefr. trilur 6rrra paapa6oraira op[rr,rrraJrlrrratr Mero4rllta, rro-

SlJOJrtItOXIafr nyTeM ]rCIIOJrr]3OBarrrrf cooTBercrnyroll1er.l I{oM6lII{ar(IILI rlaHxl]o-
\rarrrqecxoii rrJracrr{rrrirr rr cBero+r.rilr,rpa rroJryrra.16 4)ororpa{rrr,t 'ryntauHocreil
u ryqax BoAopoAa. Sror rtero;1 B r{acrorrulee rrpeMFr ripr.rMeurrercrl lJo lvllrorllx
o6cepnaropuax. flpemAe [Joelo craJro Boi]Nro]r{rr,nl nbrfit;"rrrltr; T.yr{aHIlocr.[I,

c.rrrlllr(oM cra6r,re gna o6Lrapyx{eHr.rfl B r.IHTerpaJrrrto,u, 6cro\{ cllere - rl3-3a
lranol)i rtorlTpacrlrocrlt 0ToI.o lrBJtyrreHr,rrl oHr.r reprrrr'rcE, Ira aaetgrrolt (toue.



Brrgenenue cBeqeltr{fl BoAopoAa peano noBr,r[raJlo nonrpac'r. TaH 6uro ual:igeno

Mr{oro Holbrx ryMar{Hocrefi m ony6nur(oBaH r.rx Hatarbr. Ho .o4uo-npeMeulro

OI{a3aJIoCr, BOBMo?I{IIBIM }.I3yquTb I{ TOHHyIo c'rpyKrypy TyMaHHocTeri, o6uapy-
)ntrTb B Hr{x ptrA Ba}r(Hbrx SaHoHoMeplrocrer.

Ilpext4e urarp(ryeuue ryMarrHocrr{ cqtrraJrtrcb, Han nonaablBaer ff ux I{a-
Brraur{e, a"uop{Huuu 6eccrpynryprrrlMlr o6paaonaulrrruu. Ipzroprft A6pauo-
Brrr uoHa3aJr, qro gro }re rax. TyltanHocrr{ o6raflarot onpeEeJreHHbIMI{ xapaH-
TepHbrM[ crpynrypubrivru oco6enuocrfrMlr rr gTI{ oco6er'rnocu,r AoJr}nHrI I,IMerr,

o6rgcneulre c roqmr{ BpcHtaf 4nnrreuuft rr oBoJrroqrrr4 TyManHoc:reft, o lfoqxrr
3 p eEr.rfi r r,rAp oAr.{HaM vr]l/.r.r n M ar-}rr{T or rrAp oAu HaM r.rHI{.

Ilperxge scelo 6rrno orMelreEo Hailrdq[e rylrarruocrerlr c cocpQAororr[eM Ma-

reptrr{ uo uepr,r{epr.ur. lJ r.rexoroll6rx ryMaHrrocrrlx ua6nrogaercfl qeJrafl c}.{creMa

noHLIeHTptrqecHI{x o6o,toven, B Apyrtrx BrIAI'Ibr rorlblto A),rtt - ocrarxll paapy-
IrTr,m[Irlxcfl o6ono.Iet(. Tanrae ryMaHr{ocru r{ofJrn 6rrrr, o6:sgc}reHbI ToJrbno

B paMxax rlrrroreabr o llacur{peHr{r{ TyMauflocreli c [ocJ]eAyIoqI{M TopNlome-

rnleM DToro pacrluller{r{fl conporlrBJreutreM Metr{B.Beagrloii cpe4r,r. Tewr caur,rrt

6r,r.n c4enalr naxrrlrrtt Br,rBoA, .ro g[{{yaublq DMI,rccIro}IHLIe TVMflHI{ocrI{ fIB:
Jrflrorcfl pacmr{prlrolq]1'}{vrcrr o6paaonantrnur,r. 3'rot ouoo4 6rrr uo4taeprfiAeH

rroroM AalrLrM14, oclroBaturr,rMll Ira cner{TllocHorrl4qecliltx Ha6ltogeuurx.
Paanu'rraeu arlrx BBrJrfrAoB fIBr4JrocL trccJreAolraHlre r-pylrr tyltaunocteli -or eABa Har,reqarouelocfl llaB[eJrernrfl 6o.nsr.uoii ryllar.ruocrr4 Ha .tacrn

Ao crrJrr,Ho o6oco6,nennbrx ryMar{Hocrerl, o6paayrorqrax xax 6rr cHo[JreIIrre.
CorrocrasneHrre rar{r.rx rllyun rr ryMalruoc'reri Boo5qe c pacrrpegerleHl4eM ropfl-
qllx BBeBA rrpr4r]eJro l'puropr,rn A6palronrava n 3art,rtroqe]rr{ro, irro arr,r sBe3;Ir,r

r,r ryMarruoctr o6paayrorcrr uMecre, B eArrr.roll lrporlecce. l{a,nr,rque rpyttrt r\r-
uanuocTert noHaBaJIo, HaR I,I B cilyqae aBe3AuLIx accotlttatltrt)i, tITo oHtr 116l)a-

3OIlaJIlICr, IIel{aBIIO, IIeCI{OJIbHO MI4JIJII{OIJOll JIeT }Ia3aA.

. B to Ete lrpeMfr ortertna uacc 6oruuux 'ryMaulrocrerl, ortaaaRlxr{xcfl l)i.Ir:-
rrbrMl{ corr{gil{ r,r rblcfrqaM Macc Connua, rroxa3a"Ira, rrro ryMatrHocrlr ]Ie il{olyr
6uT r, urr6poJrrelr,r oArroit wttt rrecxoJrlHr4Mr4 BReirAaMrI.

Or{esna o6rqert Maccbr, IlaccerBaeMoli T ylrarlrrocrr{Mrr, upr'IBeJIa fprlrollult
.r\6paiuonr,r.ra rt 3anJrroqeHrrro, rrro lrporlecc pacrraAa r{ pacrur{peulrfl AorrlrteH
corlllolJo?fiAa'frrcfr o6paTr{bIM rrlloueccoM rtoHAeHca{ur,r |a3a (uo-rlr4ruony,
xoJroAHoro r{ rrecuerrrrrreroca) n o6'r,ertrr,r, ttB ]toropEIx noroM o6paa1'ro'r'crI

ryMalruocrrr. 13 rrpornuuoM crryqae l'a3a B l'anaxrlrne 6srro 6r,r lopaaAo 6o,T rrre,
.ren ua6nroAaercrr r Hac'rorrlllee BpeNIrL

llropoft xapaHreplloi,i oco6elrrrocrlro c'r'llr-rtrypr,I ryl{arl}rocteii, Ha Horopylo
o6paTnn BHr,rMaHne I'pnlopur'r A6partoor,r.r, 6tuto rraJrr{qlre.ToHr(r{x BoJIono}I r{
TeuAeuulr-lr Mrrorr,{x ryr{aHHocreft ur,rerr, Bblrauyrylo {op*y. flocreAnee ou1e

6o;nee xapanrepuo AJrrr reivtHblx ryi\raHrrocrei,i. Brrrio fionaBa]ro, rrro Bbrrflrryrocrr,
He l{o}Her 6u'rr nr,ranaua 4rt{i{epeHr\ua,rrr,rrbrN{ llparrleurrel{ lanaxtraxra. l'prr-
ropr.rri A6panronrau o6'sncu;,r,ot nbrrrrrlyryro {opry cirerrLlx rI reMIIbIx r.yMaII-

r.roc.refi coBMecrHbrM 4elicrnneu AByx npr4rl,rrr - J)acur,rllerlr{fl r{ Maru}r'rrroro
rioJrfr, Horopoe /Iorrycnaer Ar]r{E{eHuc npoBoilrrrqer,i inaTepr{rl Torrbrto rJAo,irr)

el-o cuJroBbrx nlturii. 3ra rnnoresa 6rrna roaAHec Aouaaal.ra lpralopueu A6pa-
Mounqe\4 corrocraoJrern.rer\{ c Aarrrrbrr{ll o rroJrrtllnBarlurr ctle'r'a 38eBA. OHaea;rocl,



r|r() HalpaB.lreI1I,le BbITflil.\'Tocrrt xopor.ilo 0()r.,rrrr0)'01 crt c .ltilllllal].rIcHI{eM Il,lt0-

oHocl'lt rroJreSarruii rro.irrrpxBoRa]rHolo cBe'ra. 'I'elr car,rr,rl't 6rr,ir ognoupeMel{I{o
4aH,,ctutt,ItsIri apr.ynreru B rroJIb3.\r l'rlrroil'eilbl o MCni3ueBAIIorI Irpor.{0xo}Itirlcrllu{

rroirflprr;]ar(l[r crJeTa 3BC3A r o Mal'rrrrT]ror{ rroJte ltari ce rrl)llrillrre. o6'sncHerlr.le

rlll'l'flHyTocrtr T1rMn11 1ro,"feii rra.lrrr.ilreM r{aIl[r'tlr6Ix rroircii r.rrlc,-Io o{elllr ,l}a}fi1l6lo

c.rleAcilirr,rfl. .llo-rreplr,rx, orcroAa c.rre/{oBa;iro, rriro rrorlTrr. oAtlol)oiluoe lroJre cnr.I-

llaJlrr{6rx ReTBeii, cyIrlccl'rioBaurre rio'rol)or'o oJrelloltil;ito r.ra rra6.rttll{erurii lro,r'ltrpll-
;]aLInlI, lto ecrr, uHyrpcirrloo rroJre o6iriuioll r.'ara, a flu,irflercfl Blrcrrtllr{il{ ilo orrrotLI0-

IIIII0 It rrnlr. lJo-Brol)r,Ix, ouo rlorJrto.rnlJro rr3yr111,, ,rlolia,ir r,Irylo crpvl{Tylly Iro,rrr,

ero rlarrpauJrellr.re H6rrlralr ryN{arruocrr.r, a le ror},Ito ollcAtree Hailpau"nellro
rorfl rra rlcc\,I rryrr{ or BBe3ALI 11o tritfi.ttto,tqa'reJtrt, rtari B c,;tJ/rrite rloJlftptr:Jarlttt,

cBera. llaHorrcrl, o6'r,trorrerrrre rlbt'r'Ilrr)r'l'e1l'fil uorJBo,rIIr;iIo llotiatlarL, {lt'o lro,ttc

B IJeTrJr.tX .1.'atartrrtrir,r llrvreer llarrl)fl;.rto.urrot1Tb, llo0liarorlllyio j(,llfl Tot.o, .i't'tl6bI

rtoulrl)oJrrrllorlal'r, AlJr.llr{crrr,1u r,Ic}rr;}lie;}llror'o la:ttt.'.le,rt crlr'trrl\r 6r,tJto ttonyqctttt
cLIJILIIOe IrOl\TBepilti\cill,lc l'uI1o1'cllLI, rl'ro or\r{o cYil(ocl Bol}il.r ilrc' ttc't'ttcii r\t()irUtL)

o6.r,ucullll, ToJrr,r{o HaJrIrrrlcx,r u rnl-\ r'larunl'rrol o roJItr. lilrr,t'ottolro'r Ia:}il,
ero pttc,ceflrrrc t.r co6n [)tiulrc rl)orro-\oi\r.r'r' rJ ou]rl)a,ru,unL\ ue,'rtl-\, tI uo,iro Jro

rroSlJoJrfler f a3)r Ila0ccfl'il,crI Io rrucii rr.rrocrtocr|rr l.'a,;ritrt'r'rr rirr. l1 [oc;tclqtrrtx
pa6oT ax, ),rlr{Aor}rrrnx crJcr yilic uooJtc riolrrllrtrr,r l';ttrloplrrr -\6parvtontt(IiI, oll
rIoria3aJt,.rro u l'ti.;turtrll{e, nal)rl(\'r', o6ulttlr ur),'ru\r trct'neii, rr\lctorcrl Jrolia,ir)-

IIbIC rroJtfI, c vttcrtrra6or{ roprllHa 10 trc, .1ng'11) .riui,;rou(rurrr,tL) rtoi( 6o,lIsIttrtrt \,1'-

JrolI t( r'a1ati,g{qecttorli rr"rtogriclc'r'rr. l,l:} j(atIItLIx o rro.11pll.}atIun L]ucTil Bt]clJl{ otr

roll'il]el)lll,lir cyr(cc'rjtoBalrr.re ilejlillilro o'r'rtl)r,rroii crrill)illil,iloii Bo't'lt,r rr (ll1.lc,;tt,r1e

!1 l]OrrtIrla.lr, rrro l)0r'vrflplroe rio.'r0 I'a.rran'.r'r.rrilr r] ortl)cc,'l'HoCrrtr (loiIll.lIa (rr o6-

;iracr14 orio.lro 1000 rrc) Harijrouorro li u,:roclioc'r'rr I'ir,,rlrt'fr'ttlr riol )II'JroI{ 18 -2()',
1rl)rr(r0M tro"rtolrteltLle lujocttooTlr ilo,'trr llc 0oli.ilitllacT o l,Iec'ftt,-lii cttcTr:,uoii.

llpr,rucullr ry E{o Mo'r'ollrrriv, I'. ,\. IllaiirL rr li. tlt. l.'uBo cntor'.rtu o6ttqp;r71q1111,

t'a;ioBLle T),r\,r31rUo01'r.l rr lr i{p.) r'rrr 3Ber}.ililbrx ollcl'reNtax. ljt,t.-r0 r'cratloliilclro,
rITO lt Tal\,r oflir clirlitalrbr o I'l)yriIIar'ril t ollrtr.lil,\ r'ril il.rt'r'or|, IlorJ-\1o;rillo fIIlJIuI0ulrlr(1,i
liitt{I,rtuil..l-1'o alIaJIoL'al\I.t lraIItllx 3I}e3AUbI-x acctlrlrtatiltii .

[zlcc,legylr crJrrBL ur,IJrJ.r u rai]a, l.'plrlopr.rli,\61rit.rtotttr.r rioliit;]AJl, qro u 6rl-

Jreo fll)xux 4ur[(il,llrrr,rx ry]rarrlo0lrrrx lrl,rLyrlorrL] o uerl)cl)blJIu,rN{ crreKT[)orl

o6palr.yel'ctr uo rrrJJrLlo, a /{r}\.,\r{ualrror}6r[,lr ]rcJ)cxol(irr,M rioAol)o;(a rI, r]ot]Nloir{uo,

7r{p}r'nx aTor\roR. .l J 'r'o Hro rJper\rfl r} cJta6LL\ i)lrttoclroHlllrlx 1\'\rilIl[ocTf1,\ rrrt(r'l lr

lr3I)rqeltl.rfl (, ilerrllel)bIBII6lil ctt0ti'l'l)oM 06 lla13\'o'l0ft lll)r.iIl,lo,;titcceilt-rirt,,rt1oii
cror BBe3/u,I.'lol{ ca'[r6lr,r 6n;;to lloriararro rilJrirrrJle n],i,rru r r1.'ro'fnbI-\ o6.ritc'l'rLx

MoIil,l3otlt.trlrJo|o Ro/\opol{a, rITo uMC,[o 6o;ll t,rrroc rJrlarl0[lro,'riui riari ooI';ttt(]rIo

ticl{oTol)[Ir{ 'r'oo1]c'ttrrI00lifilr .rtPe/loTaBJIclilrfll\'t llril.lrL B f iiriil,\ 06, rit0't';tr A0,rt;rtlla

l)a ilpyirrarr,cfl.
Nlolrtrro clta3arL, rrro o l)a6oraurr I'l)ul'oJ)xrr /\61)aNIorlurttI lr:ttiaqrt't0.tLr,rtrrii

c'I'eIoilr,t 0lJrI3t|t rolt rrcl)e.rror[ 1r lli].\'rtolltfll;Urr]r(.1'lrll,]\'r'\'llillJlro{]Tci,i, liollol)l,li.i
lra6,irroAaorofl ri rJacrolrqee rl)er,Il . I)rtrteo 0rr{1'a..ro0r,, tno J\ll(lx[.\'aublc r.)/r,ttur-

lroo l'luutittlror'(',rt rtiioclilrrrJi\lr .11'1,1'1i1 '1,ruI, ,i1n nil, ucl)cl)tt6arin llaloulllMr{ )'"rr r,'l'lla-

(rr'rorrc'r'<lu;,ro l)rj/(r.jartnr() rlrlo:]l-(.'J'erre1lt, Llunorlrrcr ttoe 6o,,te0 otleJrrr/[rlrrrr\I,

Ii illroJrror(rlr rr illJrralrlio lrllclrlJI tt l'aJratitttrilr lJ rto,iror't.



Or'.racrrr n curlrrr c pa6oroii lro l;lyqeHr'rrtr rIelRBBe3/IHor:i l{arepil:r- Sbutt)

rlaqaro rro elo IrHnulrarrlle 6o.rrr,rroe rIccJrel(oBaHr.re, rrMeloulee orpoMIIoc
CIIMOCTOflTe;IItIIOe SIItlqCIllle, - Olrp0Aenelllle ClIetiTpa,IIbIILIX ltilaC0OB, flpHO-
o'r'eii r'r r{1re1'on ilrre3I\ r} o6"nacrrr tr'Incqnoro nvrr.r. 3ra pa6ora, xorol)or:l
I'pnloprrii -\6palroul.r.r )'l(cJrrrJt oqerrb urror-o Br{r.rNra}rr'rrr, JloJrirtrra oXBSTrrrL

orioJro 200 'r'r,rcuq :)l|oalI. (lci,i.rac yrxe orry6lr{r{on.llrJ,r nepBr,re Hal'arolr{,
fplroprii .\6pauour'r.r rnr{ol1a ue }raxoilrrJl -\-/Iol.rrcrI;opcrrr{rr rJ c.AeJrarr-

uoM, lulIiot'l[a ]re crtnilaJt, arTo TelrellL I]ce rrclto, ol .\oporllo Br.rIIeJI 5oitr,-
IIITIe TJ)\rllIlocrII, C I(OTOpbr,\trt eltle lIe OItPaIlllilacL IliI.ytitl. IIoaroltl, OI{ BCel'i(il

BIItlil,laTeir r,lr0 c,ireAlr;rl llit lrollr,tl,rll uarrpaB.nellr.rflIIrr B acTpo0Il3]{ri0 rr cMc}r(trblx

rrayHax. IJ'r'o .rvnc'r'rro rlorIol-o I'pulolrnii A6palronrrv ooxparnl.rr llo rrocJreArrr,rx

llrroir cuoeii irur;iul[.
I-l apng,v c or'1-rr rttroii rra.r,.rrtoi,i n rta.\,rluo-oplarrurlarp.rourroii pa5or<-rii I'prrlo-

prrii ,\6palroBlrrr \:I[c,rtrr]r orr0rr6 6oJILrrroe Bulr]IaHrre lor,Iorrlrr .\ro.[olUiNI ac'rpor[lr-
3nHaN{, r,rx r}oLrilri'ar,ruro. lJrrtero1uo u C]ulreua ilprre3xiaJlo ,\'rrror'o ]roJroAr,L\ .[()-
4etf, yut'ltlttl tl\crI \r 1'pru-ollllr A6palrontt'ra; A.[fl ria11t/IC]]'o tI:] Hllx v IIe.o rIa-
,{o,qt,rJIrICl, Bj)e}rft , Ao6l)oc c,IoBo, it cCiilr lr.v}I{llo,'1'o lr cTpol.afl,.tIo l1o6po]He-
.lr aTOJtLHarr -riJllll lrHa.

Caua lur:trrr,.['prrlopnl .\6parroulrr]ir, olo uouorio,rro6lrrrarr nl)eAarluoorl
ira.yr{e, rro'r'opoii orr olli\a,.I I}ce c,riou crl.lrit, elo rrprurr[]rrrua,irr,fioorr, ]r'rpe-
6osare;u,uocrr, ri ce60 ir ocrol)olr(frocrr, rJ lrbruoi(a\ r,ic'.el'1lil 5r,rlr.l rpru.lrr ul)rlr\ro-
poi\,r AJrrr oro crorll.)rilulrrior:] i,r ronal)rur(cii ucl pa6ore. i\'Iolruo cuaBar6, rrro

rlecr, crrrJr r, pa5o'rr,r Hpr,ruorioi,i ac'r'potlruau.recriori o6oepnarollr'rr,r cnJr&[Lu]&rc[
rIoI{ rJJJJrrrrlno\r .rTrrrurocrn l.'prrlo1l.rr,\5paltorrr.ra.

ffo rroc.,rc;lrrrrx;1ueii crroeii uru;rLrr ['lirrropuii ,\6;ra,irourrq, ire oqrrrarrc,6

IIIr c rfl)r{e;roii 6orearrlro, rII,I c,Ilurlrrrr}tJr .rtolpflcerlrrl;\{lI, o0TalaJrcfl rrepctl
ce6e - rJCe c.rJou. ;IiIr3lrertrr]to olr.rrLI olI orllar]tt.r. 1'rioprrocrir'r[r r,toltarlirFINi -rIololo,
ueul)el)blrloii pa6ore lra/( orL\e leperlreJurbrl/nr upo5.rrelttr,urr rr rlpoAo,;Ilr{a.ir

necru uaS.rrroAerurrl c 'rnrioi,i xie unctoii.ruroorr;ro, r{ar{ a'lo orr AoJraJr u caMoNr

HaqaJre cBoeii ixlIlt u rr yrlcrrolo.
C.ue1-ilr, rl)el)Irel,;ra i1crrl'eJtbrroc'r't, I'prrloprtn ,,\6parrorruqa. OH yNrcp rr p.lcr-

.ilucre crlJl, tio.-turrii rroLlr,rx rrlol)r1eor{r,r,\ BillMr,IcJIor, ocrar}luJ Itecr{oJrErto rrarla-
Tbrx, Iro He oliolrqelrur,rx 1.ra6or. Llac'rr, r.r\ ),RrrAeJra cllcr rrooJle clrepru l'prr-
|opl4rl 1\6pa"-roa]{ua, Ap.\'r'irrr .rnorr 6rr"rra ro;TE,I{o fla.\{cqorra 1r He lrol",ra 5r,rL:t,

gouegeltr 6o;r rrero Io fior:I]Ier. lIcrtnro.rlrreJrbrro oril)o.\,Iirui,i, ncer'4a oroA]Jr{-
t'arcrqrrii oe6a ua r::Lopoii 1l,IIatI, tloilolicli 6o".tbtlroi,i ttJ)lttttltItIIIaJILllocrlI, uRltlri,i
!r AerruI{ariu,rii u o6parqerlrrr o onpyir(a r()rLlln,tr, r'o'rrlrErii npr ii Lrr rra roMorrlb --
1'afiIrr{ oc'r'illlercrr ['1rlu'ollr ii ,\6pa,rtorrrlt r] rtirr,rrlru rc\, ti'r'o llr\IeJr ctlilo'u,c
pa6o'rarl, c r rr\r It roll er'o l)\,liorio/(clrio\r.
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Tom X\zII, 1957 r.

IIEJ,\l't4fI oIiAO POBTIA IIIAIin
(rrenprxor')

27 anryc'ra 1956 r. rrocJre 4rlme.nt,rrgrlr ]r oqerrs rrr]r{eJroft 6o,;rear'rlr cnorrlta-
Jra0L crapllaff HayqHarr corpy,qHrrr{a I{pu,vcxoft acrpo{r4aurrecHofi o6cepuaro-
pr,rrr flerarrrn (Degoporua IIIafiu, npopa6oranrrafl B o6cepnaropv.n 6oilee 30 ner.

IIe.rarr.rn C)eAoponua 
.CarrnraHoua-IlIarls 

poAr.rJracb 1894 r. n cere Ocra-
rrnrro. Conur{a}rcrtoro 1'eaga flep,r,rclioli 11,6spHr{r4, B ceMbe r{pecrrrrrurrHa.

Ilocre ol{orrqarrufl ceJrlcnolli I[noJrbr o]ra rtocry[r{Jra B rr.rMuaar4ro r] r. Co.nn-
I{aN{cI{e, rAe yql{ilacri Ao 1913 r'. N,Ia'reprraJrbrroe noroE(eflr,re ceMb]r BacraBr{Jro
flerarr.rro (De4oponrr1, rraqarr rpy,uonvlo lnrd3rr, c parrHrrx Jrer u yme c 5-ro
riJrilqca rlrr{Iraarlr oua aapa6arbrRaer \/por{aM![ rla ?r{I4BHr, lt yqeHue.

F-i 1913 r'. fle;rarrta (De[oponrra rre]ree3]rtaelr r; Ilerep6yllr', rAe nocryrraer
rra rlu;r,rrio-MareNlarrlqecHoe orAeJrerrr,re IJurclrmx E{er{cnr4x (Becryxeocxux)
H.ypcoB. Sgecr erl cnosa ilprrxoAlrrcrr oAr.roBpeMer{Eo yqnrscfl r.{ pa6orarb,
ro AaBafl.ypoxrr, Is [ocrynarr ]ra r\/ r,rJrr.r r,r]ryro Bpelle]ruyro pa6ory. Oxorrqrn
Becry;,nencxr{e r{ypc},r n 1918 f., orra nrroBr, BoaBparr\aercfl r{a poArruy, rAe
Ile1e'f IleAaIol'rrqecltyro pa6ory, cHarrara n llenoAaBaTeJreM MaTeMaT[rHu 3aBo[-
ctioii r-unonbr B r. Repearrlrxr,r, 3arer,r - n rrrr{oJre II cryueulr n r. Toucne.

l] Toucxe oua rro3r.rilno[,lrracrr c lpuroprteu r\6parraon[seM IIIafrHoM, Ba

I{orolloro Bnoc.[ellcrBr,rrr Br,rrr]Jra Bai\,r)/]r{ n 1920 r. C rex flop, B reqeHfle 35 ner,
orra 5rrna neprroi:r crryrlrrrrler't rr nolrorqur,nleii B pa6orax ar(aAe-
uuna l. A. Illaiina,

ll 1920 r. flenaltrn C)e,qoponlra noci')Illaer n ToucnIrfi yrll,IBellcurer. IJo
yr{e B t92t r. orra ocrauJrfler yr.rnBepcr'rrer, B cBFrBr,r c uepeeaAoM n flynxon-
cxyro o6ceprjarol)firo, rtre oHa lrocryraer ua pa6o'ry B naarecrBe Br,rqucr[rerfl,

Ii 1925 r. ceMr,fl lllafiuoe repeeBxraer na pa6ory n Cr,ruelracHoe orAeJrerrr{e
flylrioncnoir o6cepnaroprtrr, r[e BeAercrr pa6ora ilo ilroHra)fi), 6onr,nroro pe-

drrenropa, llyr{oBogr.rllaq f. A. Illaiirrlou. C,rex uop }nrr3Hr, flerarrar.r (De4opounrr

0IlflBiilrrtr c Cuuelraolr rr o6cepBaropr,refi.
'fgxterrre roAbr Borirrbr rr aBaI{varlr,rr,r, roArJ, r{orAa f. A. IIIaiiH BpeMerrrro

rlorel)ti.x Bperurc Il cBrr3rt c narapanrorli o6olrx rrtaa, uorpe6osarn or: Ilenarulr
(De4opour-rr,r orpoNrrroro Mylnecrua rr lralrprrlr{e}rufr AyrrreBrrErx cr,rJr. Heuano
clr.rr rrorpe6oBaJrocb or Hee r,r B rreilBr,re [Ba roAa BoccraHoBJreHr{fl o6cepBaro-
prrr n Cnlrelr:te rl rraqaJla crporrre.lrrrcrno nonoii o6cepna'roplrn, norla

il



flelarlrra (Degoponre qacro npflxoAr{Jrocb 6rrrr, lr Haygl{brM corpyAHru(oil{,
tr cexperapeM.Marrruurrcrxoft, rr Her{BMeHrrbrM uoMorrlHr.rnoru lpraropua ,A6pa-

MoBuqa, BpeMeHHo Jrr4rrrr{Btrrerocfl HopMaJrBrroro BpeHr{fl. Ho ra s arrr ro[br
oua BcerAa 6r,rra caurrM anrr{Brrrrtn ua6nrogareJrer{, crapaflcb He y[ycrlrrr>
ulr o4uofi Mlrr'ryrbr na6nrcAeuuft.

Ocenuo 1955 r. flenarlrn (Degoponua rfl)r(eJro ea6oreJra. VrHe 6onsnol"r,
oHa rrBrraJracb rrpogoJrlnarb Hayquyro pa6ory, rlo Bcnope, B flHBape 1956 r.,
6rrra nrruy)fiAer{a rpexparr4rb ee. Tsrnenoe rope - c\{eprb lpnroplra 46pa-
MoBrlqa - yxyArrrr{Jro ee cocroflru.re. llenarun (DeAopotsHa rrepe}ilr{.ra lpnro-
prax A6paruoBr{qa He HaAoJrro, oHa cxoHtraJracb uepe.: 23 [r{fl rlocJre Houru{nrr
l'. A. Illarina.

Hayuran pa6ora Ienarulr (De4oponnrr paarr{Bairac,b B r{ecnoJrbnrrx Ha-
rpaBJreHtrflx. B reqeune 30 rer oua rrpr{HrlMaila yqacrue n pa6orax l. A. IIIairna,
rro oAr{oBpeMeH}ro ueJra r,I 6om,nryrc caMocrorlreJrbHyro pa6ory, xapaHrep
xoropoft olpelleJrflJrcg ee nro6ossro H acrporroMuqecnnM ua6nrogeulrr,u u
HeyTOMI4MOCTLIO B IIX BLIIIOJIH9IIVIII.

Eynyuu ocrroBHr,rM ua6rro4areneM Ha gnofiuolr acrporpa$e a Cr.rlrreuae,

flenarun (De4oponrla Mlroro BHrrMaurrfr or,qaJra r,rByqeHrdro rrepeMeHHr,rx

BBeBA, Ero 6uno orr(pr,rro 6onee 150 HoBr,rx repeMelrHbrx BueBA, BHaqr{TerrbuaFr
qacrb r(oroprrx (onoro 50) 6rrna uccJre4oBaHa lr rro.r.vqrlra oxoHqarerrbHoe
o6oeua.{euzo.

Ho 6onrrre Bcero crrJr r{ BpeMerrr{ flenarns (Deloponna or[aJra [eJry usy-
qeHrrfl MaJrr,rx rrJraHer, Mnorre corHrr oupeAeJreHHblx TorrHr,Ix n npra6nraxeHr'rbrx

rronoxtenr.rfr r{aJrbrx trJrauer, oxoJro 40 otxpurux ero Hotsbrx MaJIBrx rrJrar.rer,

r{a Horopr,rx 6onee 10 nonyvlrrlr onorlqareJrbuoe Har,lMeHoBaHfrE, - TaI{oB

peayJrbrar ee MHoroJreruefi pa6oru n atort o6racrr. B Lg49 r. flerarras ()e-

[opoBHa orxpr,rJra HoByro HoMery, oxaBaBruyrocfl rrepr4oAr4.recnoft. ]torte're
IIpllcBoerro ec r{Mft.

Pag pa6or BBrrroJrHeH flerarlrefi (De4oponrror,li u uo sneaguoft {orortlerpnlr
I{ }toJropr4MeTpl{I4, B cBfl3l4 C [3yqeHfleM EaJrurlr{fl U XapaHTepa IIolJron{ellilft
cBera B paBruqlrbrx qacrgx aneagnoft crrcreMr,r. Srlr pa6orr,r rpe6onanu npolro'r'-
Jrr{Boro onpeAeJreHI4fI flpr(ocrr{ r{ queroB Mrrot'ux rrlcfrr3BeBA, qro I4 6tr.no tsr-
lroJrrleHo ero c rlopaBr{TeJIbHbIM TeprIeHIreM, HacroftqlrBocrr,ro r{ anr(yparHoc'r'bro.

B uocnegHue loAbr flerarus (Degoponua nprrHrruaJra caMoe amrrrBHoe

ytracrr.re B 6o,lrrurort KoJrJreHTrrBHofi pa6ore rro olpeAeJreHr4ro creHTpaJIrrlIEIx
fiJraccoB r{ ruleron BBe3A B rroroce Nhequolo uyTlr. Oua Mr{oro cgeJraJra rro paa-
pa6orne MeroAr,rr{r,r r{ccJreAoBaHrrfl, HaqaJra r,r3yqeHlre oguoli r{B frrIoilIaAort,
no 6oreaus iloMeurala 3axoHqrrb pa6ory, ynte 6nrran.yro n BaBepIIreHlIIo.

i\Iomuo orMerr{rb rarufie r.recr(oJrbr(o pa6ot lferarrrrr OeAoposurr no c[ex-
rpocxorrr{[ u cuexrporporoMerpr{}r, rrpeAcraBJrrrroqr{x BHaqrlTelburrfi lrn,epec.

3a an'rlrunyro r{HoroJre'rHroro HayqHyro pa6ory ilenauls (Deqoporua 6rrra
Harpa)fiAer{a opAerroM Jlerlnna lr MegaJrbro <3a 4o6necrulri'i rpy[ s Benrxofi
O're.recrBennoi.i uofisel.

Bce ro4u cnoeir pa6orr,r n Clruen3e flerarflfl (De4oponuir 6r,lna recuo cns-
SaHa c r{oJrJIeHT}lBOM COTpy[Hr{rtOB, rrprrr{l,lMafl r'opflqee YtraoTl4e Bo Bcex rtalt
o(pllqraarr,nbrx, ran u ueo{uqllailbHbrx o6ulecrnerrubrx r\{eporlpr{Flr}Iflx. Mlroro

L'!
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alrnMaHlrfl oHa yAsrflfla.HaJrax{}r-Bari}rrc 6r,rra corpygHr{noB, qro B roAbl oBa-

Hyaqr4r4 1r .[epBEre rlrocJreBop$$.{Q, roAhr r{MeJro oqeHb 6onr,uoe 3Ha-
qer r r{e.

Muorue corpyl{Hr{Hlr o6cepBaropulr c 6naro4apHocrbro BcrroMHflT, r(an B Te

l1J1r4 rlrHbre TpyAHr,re MrrHyrr,r our.r o6parqaJrr{cb n flena|uu (De4oponne r4 BcerAa

rlaxoAr,rJrr{ y Hee fioMorqr, l{ coBer. I4 raxofi go6pofi, poonofi, secenoii rl
ocrpoyrtuoft oHa rI ocTaHeTcFr y rrac B rraMflTrr.

I it')|1
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'Torr XVII, 1957 r.

|t oI I pIiAE.IilltII4IO il.tlt tiTpot{Hl;lx TITilItIEpATyP
An(DovSrIbIx IAiloBbtx TyMAHrIocTE14

B. IL IIltottur.t;

.i(ae:rcn rtpar:nuii o6aop cyllecrByroulrx lleroAoB orrpeAeJrerr[fl gJrer{TpoHrrrJx rerqropa-
TYP (7") rtlltoBltx ryMauuoorelf ; BLIflcEelI[r I{x rrcAocrarxfl B cilyrrae trpr,rMeueur{fi n ;1n{r{r1,a-
IrtrIM TyMaHHoctalr. ,(eraer:cE IIoIILrrl{a nalirn Hosr,rc MeroAbI orrpeAeJleHur 7r. B uactfiocru,
ollr{H r.r3 Hr4x oor{oBaH Ha r{oro.rr,soBaHr4rr rrHreHctrrsocreii runufi N1 + N2 [oI I I], I 3727 toII ]
rr orHoorlT€JrrrHollo o6tttturt HucJropoAa. 'l'an riax [oc.rleilHec ToqEo Her{BBecrrlo, To
OTOT MeTOA AaeT TO.,IbI{O OTIIOCIITOJIbHIIo SHatIeHl'Ifl TeMlepaTyp; OAIIafiO TaItI{M O6paBOM
rroJlyrlaeTcfi oArrHafr AJrs Bcox ryuannocteii rrna'rla TeMrlepaTyp, flqqpO6uO rrccircAyercE
Brrcprcrrrrrecxurli 6arasc cBo6oAur,rx oJrer{rpouoB a 71utlrlryanr,rx ryMarrtocrgx (ognn na lre-
roAoB onpc/{etc:r.u.;r T"). f{.rrlr 6r,rcrpolo oupcAe.rleurrx T, tpuao;1flTcfi c.oorBerora\,rc1lr{e
HoMorpilMMrr. Aua.rrorn.mr,rrl rIoMorpaMMIJ l(alorctr AJrfl olpeAeJrerrrrrr rioJnlrrecrBar rrolroB
NII, OII, OIII u SII n nut!{iyaulrx ryMal{Irocrrrx rro r.r3MepeHrrbrM trHrerrc]rBr{oc1.rrM lrx
rrunuri r.r uati;lcunoii T". l1ty6o oqeurlBaercrr rrorrlraarlr{rr rrr{cJopoAa, aaora r.r ceprr n plr([rr[r5.a-

IILIX TYMaEHocTux, I{CoJIe/(yeTCfI saBl4cr{uOcrr, [o.rnOii OTHOcT{Teirr,EOii unrenclrnUOoTrt uocx

3arrperl(ollHblx ;runlrii I ?uO/r/., - lrntcHcutsHocrr, Bol(opo/uori irunnu H") or reilrffeparJrpLr

lI LroH[3iluur{ TyMarluocrr{. Ifonaaauo, rrro o yAiurcrrl,IeM or roa6yxgar-rrrleu aneagr,i Hrrrrc,r']r-
rlecRarr reMrreparypa 

"yMarruocrlt 
ldoJr)r{Ha rrallarL. Iulcno,rrr,aya r{MeroilI[ecfi B Jrtrrcparype

lauHr,ro i.ra5;rrogenlrii r{ MeroA, ouncauur,ri.i n $ 4, o6Hapyx(euo, rrro rar(oe [aAeur{e reurrepa-
ryptr 4ei,iutnlrreJrLHo r.{Meer Mecro. }tpolre rraJry(leut{rr ryManHocr}I B BarrpentreHHr,I\ ,-rr.rHrrtrx
(rro-nl't;1nltouy, I'JraBHliM o6paaolr B.rrr{Er,rflx IS]tl]) vHaBaur,r,IpyrrreBoBMo]r{srlc rrprrrrlrrrtrr
rla/i(elr[rt c',rertponnoii TeMteparyprrr ryMarrl{o(',T}r (] .lr/t(airer{rreM or 3BeBAr,r. I'.irasfiitri Ir3 Hrrx -
rrorJrorr{eHrre paArraqr{lr aon6yxgarorrler,i ancaTqr,r ]l AaJrefioM )-.rrr,Tpa(trtloJrere. IIoc;rc,lulrii
MOXaHi'I3M, ecJlr4 OH OHalKeTCtr cyI(eoTBclrlilrrNl, MOlneT r,rMcTL 3r{arleHr,re AJru l,r3yrtg111rr, ,or-
rroii , ocT an;rnrurrleri nclxlsca4rroii nrrltr.

,.\ J)IiTTRN{INATION OT TH]] I.]LIICTRON TEVIPEITATUHIJS OF ]]IIr'TI]SIJ
CASlrOtlS NIIRULAE, by Ir. I. Pronik. -- u\ shorf discussion of the existilg rnct,]rocls
of dotclniiltiug the electron pressure (7r) of gerscous nebulae is given rvith an attempf to
f irttl non' tncthocls of determining To. One of t.hcse is based on the use of the intcnsitl, oi ttre
lilos Nl-l 1\, IOIII], i.3727 [oII]and the rclal,ive abundance of oxygen. As ilie latter is
Irot, l<ttos'n cxactly, this method gir.es ortly the lelative values of temperat,ure. Ifol'ever
irr tlris crso n unificd scale of temperature for ajl the nebulae may be derived. Tlie cncrgy
baltirtcc of froe clccfrons in difftise ncbulae (anothgl meLhod for deterrnining Z,) is exauti-
rre c[ ir clctails. Ior a quick dctcnninabiott of 1'" notnograms are give[. Nomogr.ams iirc alsr.r
g'ivcn fol rtotennining the nrurbel of ions of ,\II, OII, OIII and SII in dilfuse lel.rulno as
bilsccl on Lhe rneasured intensities of their lincs and tlie derived 7r. A r,ough cstirnation of
tlte iortizal,iorl of oxyplen, nitrogcn and sulphur in diffuse uebulae is made. 'flic depcntlclco

of tlro full lolalir-c intensit,ies of all the for.biclclcn lincs )l J; 1ur,o.. 1., is the intensitr, o[
f _' ,1

(ltt' lrlrlt'oqott lirro l{.) otr Ilrc turnporrrlrrlc lrrrl iorrizalion Jf Il,c,,ebul,,c is irrvcstiualotl.
lt'
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It is shorvn Lhul rvith ineroasilg distatco lrottr thc cxcititrg sLat', llto i1'0,r, ol tho nobttitt
slroulddecreuse. Ily using available observa[iorral daLa and thc ttrothod d.esclibetl irr$ 4,

il rvasfound that suolr a dccrcase really o-rsists. liesidos the curission of t,llc nobula iri
forbidrlen liles (cvirlerrt,ly ruainly in t,hc lirrcs IStlli), o[hcl possiblc rcirsons for thc
det:r.easc of elec;trorr [crnperaturo of thc nebula rvillr irroroasitrg tlisl,atrce fi'oln tho st,at'itltr
given, tho lrlairl r'oasor) being lhe absorptiou o[ the radiaLion o{ thu cxciting star in thc
ltrlultriivitilct.'l'lrolaLterrrrcclrauisrncoultlbcintporlarttloloxaruilringof intcrstellardust.

IlBE,1(DIlIrli

Ocnonur,rru rrapaMerpoM, xapaxrepr{31rr1v1rarn* t[nan.recxtte J/c.ilor]un B I-a-

SOBBrx ?yMaHHOCTflX, frBJIfleTCfI SJreI{rl)OlllratI TeM[eparypa 7". SleItrpoHHarl
ftorrqel{Tparu{fl, xr{Mrrqecr{r{ii 0ocTaB, oo0ToflHlre uo}IrlilaqrllI ryMaHIIocrI,I

Ir r. lr. il{otyr 6r,r.rr, lelno rrari[clbr rra lra6.rrro/Iclrl{ii, ecJr}I uaBecrrlo Blraqelruo

?'r. I)onrrur.rr{crno I{Mcrt)rqllxctl pa6or llo oIIpoI(eJreHlurio 'I'e11-TlnocllflrqelIrl

r.rauHhrM o6paaou rlJraHeraplrbrM TyMal{rocrt{M (col'Jlacilo llocirel.[flr'rM AaI{IIbrM,
reMrreparypa rx HaxoAIIrcrI B npeJIeJIax or 8000 ]Io 25000"). /{;rrr ;qu{tpyanrrx
ryMar{rrocreii trpulrnro otlurarL 7'" panuor'i 10000', r. e. cpel{Heit reunepaTypc
o6racrei.i I{II, xorr }r rre}raBeorr{o, n Haxorl crererrrt o6nacrt I{II uorxuo

crrrrrarl An(I){yeiloii t'[MaIIIIoc'I'bIo, ltJIlI rlao6opor. 'fauoo 3IIarIe]II{e 'l'", \o'
ryqeulroe qrrcro reoperr'rqccnu [8, 9J, Bepofrr]ro He/lareno or AeiicrBnreJrbHoIo,
r{ ilJrfr rrenoropBrx rleJreli 3ra or(eHHa BrloJrrre Aoc'laroqlla. f{;IIn ptlAa l{pyrlrx
Jla60r, I)eByJrLTarLI ItorollLrx 1r :ilarrrlle.rrlnoii ctertellr.l Balrrrort'r' o'r trplrnarorl
7',, ?ne,rtI.rcJrbHo rrMorL 6onee ro.rnoe 3rra.reru,rc aJIeI{TpoHrtoii tertrreparypr,r.
It ranlru pa6oraM Molr{rro orrreorr{ orrpeAo.[eurlo xrrMrlqecltor-o coc'r'aBa Ar4r{tr{lyB-

Irr,r-\ 'l'yMarrrrocreii, lrc('.irol{uBarrurr Tioll\orrcarIu[I aroMot,] 1.1 oSpai]oBaIMrI lr],IJIIl

B o6iritcrr{x III u LtlI, nonn3rrquollolo pill}rlol}eurrl Me}r{BIreaAlrolo BoAopoAa,

l{ef it.rrJI}rar00r{rrx ar()N{or}, Saprr/Itr rlrel)/(r,rx rr,rJilrr1()1{ il r. lL Iipoue 'fol'o, rlprr-
BC/l0flHOe Br,rrrre ilrratreilLte 'l'? II,rrrr o6.rracrcrl ItI I l]r,r(uroJre]Io rJ rrpo/lrto.lro?r(eHrrrr

oJreil)'ror]lelo crarJ/\ap:uroro cooratla 3r'nx o6.rac'reii t,tu -,- '1g-tt' tt.t :: 10-",Itt, t,/,

l)\e ntt, lL,, 11 n i -- ctoorllcTCTBeIItio alltcJto Irbl.lt!IIIoIt, rl)oTou0!i 1t ItolIOll, lIilJt):-
rlri()ul.llx 3iurpex{e[]lrJo Jr!rr[llrr, rr eArlrrfir[0 ()6'[eMa,Ollrtaxo Ht('n3lJecrlto [29],
.r r.O 71ur[{tyetrbre ry\{arrlocTr.r rr]!reroT 3 oljO0}r gOcTilBe rrrrr,ut, U CaN{btx pa3rrrnx
l\OIIqOtITpaI\L{rIX, tITO, BepO[1 lIo, IIO illOil{eT Ire 0tttli]il:t'1,(lrt lIil ll(];llttllllIC 7'..
.l Ioorolry urirepoclro c])ar]rrrrrr, mo]r(lly oo6oii Tomrrcpul.\'[).]r, rtrI6,rr()Aaer,rIto

u []a3116rX lf )'r,Iarrrro0TIx.
-\Ierr41, rcM, rroJl\rqclruo rr3 rir6"ruo/,{ernlii rla.reLrrrii ll , ;1;rtt .llrrllr[.1.1r111,1r '1 .1'-

rtitrtrrocroii crirIBttIIo co 3rlaiInre"rrt,urrllIn 'r'l)y/(r,roor[.\{rt. I.'.'taturr,tc nr] r trx

OqCiIL IIll3Itarl ItOIJCPxttOCTttaT1 tpIiOCTl, tI OTOI/TCTlJttC,\'10:IOi\Oll OlIPeAe.ltCIIllrI

7'", llcl,rru loe r.rcrol.(r,I orrpeAeJtelurrr Te\{rrol]ar)rll lrJtarrc'riI[]irIJ^\ I'\'r,[arrlIot',Tori

uoul)ru ojlrir,r ;1.rui ;1rrt[dylJur,rx rvrtAllroo'rcii, Lrolror'r1, 3irrrir('r\rro iur:ropbI ot'[]a-
Irrlrlnrlarollctr I'ci\r, rrro 3ri/(aloT )\,rttL :l'" lr00lio,iU,Iio l)tI3,iilrrrrir,r-\ :luit'lL'tiilii tt Lilt;rl

;1r;rii c;r1 ,rait ulty.1i1x11 or'71o.nr,rro [10].
Iloctio.nr,tt;, tittitc't'llttoct{tirl J}tol)t'ltrI l).rteti?l)otlit, rt61tau1'ttttl(cloort lt l)or}\I.ill,-

f il'ro ()o'roror.n3r.Iruur, BauucIIT oI' SHeprIIII lroIru3\'rou(oI'o rinatn'A, r'o ul)u rlcox

il l)Our[-\ .l)rIlilrr,I\ .\'c],iror]r1flx /{oir}Itlra c1'[(coTr]0r]il'il, Tc("ililir c rilfilt, 7'," 0 .u3;rt)'-
rrelrIIL]]l rolt6;'irr;laxrrrlcii uuee;1u 3a "rtaiir'Iauolr0liilAr fll)oile,rloM. ltl crt?Ita,rrertttto,

l)'l'O II:l.rl.)'UCltllo Iltl.ItO IlityatCTtO,,(O r'II\ 11()l) llllllllrliO O1'O ClrIIllilll, ll,ltl.llliollClilll\I
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c 10\lrreparypoii. panuoir lrf(renututroii rci{rrepar\'l]e BBeBAr,r, xo'r'u rrc'r urr-
Har{oro co}Ir{eHrrr l} rrerrparJrrirbllocrll Tar(oro [peArroirox{enun. Itax rrorta3aJr
(};r.rnr-c [1 ti, l,l1pa^ ltJralcl'aprrbrx rvil{rurulocrei.i, rraupr,rMo].}, B oroli o6JIacrlt
circnrpa (). < 912 ,i) nrorl,'l uMerr lrrrrerrcrrBrrbre ar{rrocilorltrc JrrrHrnr; Buyrprl
0nuorl TyMaHlIocrll Bo3trllrtaer DNIuc,crroHI]afl Jrr{rlrltr .[,,, peaouatrcrrafr JIr{Hr{fl

). 1303 IIeII u 4p. Xapilrircl) ):roro roJrs pa;lrarlurr coBepurcrn{o r{er{3BecreH.

.l l ctr.\,.Iae glrr{ir[t'errr,rx'r'\'.\lir rrocreii co cpanutrreirr,rro r{aJIr,Ir{LI rrJrorllocr.EMrr

(ol' rrecnorr,r{rrx cor jlo i\ccrrrr{a aro}ror} n '1 clIs) 'rarulx rrcorl)cAeJreHIIocrel:i
r\rerr,rrre. [4x ro;16vxrAaror o'rIroorrreJrLIro,toJloArrEre 3rre3i{br ('r'rrrra 05-Lj0,
lurolAa Oe5), ;(Jrrr rror'()[)Lr\ rr]!Ieercrr clIcItrJ)a,IIbrloe pactrpel(e.rIelrIc r.IBJry-

rrerrrrn :Ja Irpe/Ieirorl cepurr ..i[at.irrarta, flort;rt1s1v1r,ro irprt Jiacrlerc rro4eroii eT lrx
iJBe3l{.

llr,r.rlrc.nclrrtrc n 1L2,131 pacrrpegeJrerure r,r3Jryrrcrrrr parrrl.rx 3ue3A Ir Aa.IIe-

rtotr{ yJrr,Tparpr.ro;ric'r'c Aaer so:1il{o}rtrrocrl paccqr,ITarb cpeAtllolo SIIeprrIo cJIoIi-

TpoHa, o6parouaulncl'ocfl B Jle3yJILTa:Ie +orol,IoHI{3aIII'III aroMor} BoAopo[a rI
reJrrfl t| 3olrax LIII, IJeII, rr, IrcxoArr r{B Drreprerr,rqecr{olo 6anarrca [Jrfl cBo-

6o71rrnrx DJrcr{rporrolr, rraiirn DrIexrpoIIIryro reilIfleparypy grrrx o6nacrefi.
11[rror'4a, rrarrpllrto]), rrpu cpaBHeuu:r, T" rrecxoJllxrlx ryl{allHocreii, noxtno

BrliilL IIe a6co;rrorurte iJtIarrelrr,Ifl 'l'r, a xorfl 6rr orrrocr,r'reJrl-IIbIc, IIo lroJlyqeg-
IrrJ(, o/[rrrrM r.r 1'o]r irte r{o'ro/I0},t, T. e, Heo6xoAIIMo IrMerb ItaI{yIo-To IxItaJI}:

'r'eMrreparyp. 3'r'o rrornoJrl,rr rlpoc,rre11lrrl I{BMeHerrrie 'I'c R IIpeAeJ]ax o4Hoii ryMau-
t]Oorr.r, Harrpt{Mep, c paccrorJHr.reM or noa6ynrgaro[1eii aaealr,r. lJ $ 4 Hacrofl-
rqei.i pa6otsr oiluci.rrro, rtilrt Molrte'f 6r,r'rr, nonyuella l'aHarr IIIHaJTa reurreparyll-

.I[;rn onpe4eJrerrrrfl DJrcrtrporruolii rer,rnepar]rpbl u Ilacrotlrlee upeMr cyu{e-
c'rnyer IlecrioJrr,rio IIeroIIou. O4rur na Ir[Ix ocrroBar{EI lla ].rcrroJr.6Bonarrnrr r{H-

Telrcrrnrrocrefi aarrperqelnrr,rr .irrruuii, coorBercrllylorqr,lx ue6yrtIpIIBIN{ Irepe-

-\O/IaM tDo 
- 

2P1,3 tl llepe,\Ol(aNI TIIIIa nOJIfll)IIbIX CI{flIIIIfi 1S,, -- 2D,, nOHOU

OIiI n NII; gpylrro r.rc,\o/\rrr u3 c)rMMaprroir rrurenctlBrlocrll rlcex Balper(err-
rrrrx ;rrnnuli uo orloneulrro l{ LrHTenc}.IDHocrr,1 Bo/(opo4rroti rrrtlr.ur H., (nretog

sHep|err'{qecHoro 6anarrca). i);LertTJlotrHyro rcMrepar.yl)y 7" MoE{tIo ofipeAe-
.-iu.l'tr, Tar(E(e, rrcxol{rr rr3 lli_tcrrpeueilellrrrr rrrrreflorrr]rrocrr[ 3a ]IpeAeJroNI cel)I{rr
Rarr,nrepa, uJrrr no re.lur(mrro 6arsrteporcr{olo cr{aqr{a, ecJrr{ raxosoft Ha6rlo-
laercrr. It conta.'rcrruro, JTVrrrrrrrc ll:l D'rrrx N{eroAol rrc.rrbafl uprrMeHrlTl It xr'rr[r[ya-
Irblr{ TyMaHrtocTtrNr.

$ l. olrI,IrAIiJIIrlII{ll 7, IIO I{ITTEIICITtsIOCTfIM
3,\l lPlIilUrHlILIx "rlUIIlIIi PABIIbIX IOI{OB

tlaule ncero A.irrl orrpe[e.rreHrrrt D,]rexrporrrrbrx reMtreparyp rIilaIIeraprIEIx
rylraunoc'rerl rrc,rroJrbByercrl MeroA orHorlreurrfl IIHTeucI{rJrlocreii rltHttlll
).4363 A u Nr*No r{orra OIII ilzr]. Ec.nlr aaulrcarb ypaBrreHlle c'rarr'Icrurle-
cnoro paBuotsecrrrl AJrrr Bepxlrrrx AByx ypourreii (lrr,r o6oenaqllM trx qepea

2 u 3) n ucxrrroqurr, rlt] rrr{x /yr - 
qr,rcro aroMolr rr ocIIotsHoM cooTosHI{I{ (ypo-

uenr 1), ro Arra ornourerrrrff ]raceJrerrHocreii yponrrefi 2 n 3 rronyulrnr [1]:
dB ._, {., , Qrre-u , A21ot2 \

4b - 'i', 
" " 1' 

-r -t2rE- -r TilN;C-f
N2- , , Arr*Ar, 6s , Q32e-! , As2i:ye-a 1

' -r --- asr ' -oNT -r tlr/ r -iATT
16

(1, 1)



IAE

,,,-^[ts-l-rz 1 (]:8'54'-10-i' : ():1 +!!a.Y- kr" ' v- T'1, elr t

rrPr4 aroM qrlCJrO rrepexoAoB I43 llrl)fiIlero ypoBHa ,4, ua nepxHflft YpoBeHb ,B

B pesyJrbrare arreHrpoHHoro yAapa Bblpamaercfl {opMyroft [2):

-NtNro "-++Q.t-n:8.54 . 10-o 
ffiV-rut

iSAecr 6,, -2J n+ 1-crarr,rcrnqecltufi Bec rllrxtuero ypoBufl, Ar/-ero Ha-

ce.rrelrHocTb , N r- AJIeItTpOHHafl IIJIOTI{OCTb, Attr - BepoRTIrocTIl cllo}rraHHllx
rrepexoAoB, xn- noreHIIIlaJr BOs6yHAeHufr ypoBHfr B orHocllreJlbHo A.

AT ounr,rft rapaMerp 9,r, nrruucnflerctr MeroAaML{ HBaHToBoii Mexanl{nrl. O}I

ccrr3ar{ c a{{errtrnHr,rM rronepeqr'rbrM ceqenprelr oJrer{TlloHnoro Boa6y}r{Aeulla

Q,, *, coo:ruourcl'IueM
/ 2trmu \2 - ,s2,,- (=-/ f Qn*o

14 noAqr.{Hflerc.fr reopeMe coxpalreHl4fl

>#+--<(2r+1),
-t 

.r A-r L

r4e I - aauuvrailbnoe r{BaHToBoe q}4cJro, a cyMMr4lloBaHlre rIIJoll3Bo,qltrcr

rro BceM ypoBHrrvl ocr-routtofi xon{urypar1lut. floActaolln n (1,1) qrcirenuble

BnaareHufl aroMnrrx rrapaMerpoB Ann OIII (agecs n B AaJlbHeiiruena !l BBtITIJ

uo Crlrorly[15] ra ,4 uo I'apctaury [16]), ronyqsv AJI;I orHolrleurlrl I{HreIr-

cunnocrefi nuuuii Nr*N, r,r ).4363 Br,Ipaxrelrl{rl:

r 14;100

'li,+N,:g.85 .10 ," +0.86.
1 qsol

(r,4)

Orcyl'crnue rrreHa c lIlIoEtlITeJIeM 1[, o6'r,RcrlnericFl TcM, tITo yAapll BTo-

poro poAa HecyulecrBeHHr,I AJrrI nnotnoc:rel,-1 lY r<1'0$'
Anarorlrqsoe ypaBneHr4e [oryqaercfl j{ AJItr orHoIxeHI,trI .nltur.rfi D.6548 +

* 658zr r ).5755 INIII- oAnalnAbr rroHllBoBaHHoro aaora:

(1,2)

(1,3)

(1,6)

I 0 l)00

1ob_+g*ossq :11 .4 . rc-7; + 1.r.
I st;s

(1, 5)

ISpeun lnr{B}rlr uona OII n noa6yntger.rtroM cocrorrtru.u 2D"1,, 17, cp&Brrr{TeJrLrlo

Berrrlno (1.3 ' tOa cex.) u yAapbl Broporo poga, noo6ule ronopFr, uoryt 6r,rrr

cyuecrBeHr-rr,run. floaroMy rrafrAeHuoe rro {roprvty;re (1, t) oruolrerll,Ie rIIIreH-

cr.rnnocrefi rle6ynapurrx rumruii wttuttuir rr'rfia rloJrrlpnrrx crasnuii gna r,rona OII
HpoMe Tn aasvcut erle I.r or DJrer(rpoHlrot)i nor.rqeurpal{I{u

8560

- 
34.2.toT +3.8

o.o {: + s.sr'!
) LIae. ItpbIMcH. o6cepear., IroM XYII 17



/

Ognatto, Itari Br{Arro rr3 ypaBrieuun (1, 6), gante Irllrl 3lraqelltItr /y'":{Q2, *o-
ropoe rrBJrflercrr rraxcl.rMaJrr,Irbrr\{ uJra gt,tt|l{yanr,rx 'r'yMa}IHocre}i, ara 3a]lI{cII-

r(ocrr, oqeHb cla6as.
f{anee, rocr(oJrbny lrHrerrcr{Brrocrlr nl,rnrui ),).6716 lr 6730 [SIII n c]rer(r-

pax ar,rr{r{rysublx ryMar{Hocreli 3Haqr'rreJrbHbI, ro lrlleAcraBJrfler ueHoroprtfi
rrH?epec (c ro.rxrr BpeHrrrr rreroAa olrpeAeJreHrrrr Tr) auaJrorlrqHoe ypaBllellue

A"rrrl orlloilreHllrl r{rrrer{clrnuocrer,i nuulrri ),) 6716-l-6730 u ), 10400 noHa [SII]:
6000

91.5 . 10 
-? + 10.9- ilE+lf

T't,

Ecrtt, Tanlfr{ o6paaol,t, rraBecrl{o ua na6nrogeultrl orIrorueulle I{HTeI{0I{BH0-

crert coornercrByrourrrx nttuttir, ro rro oAHoMy (unu oAHoBpeMelIHo rlo HecHorlb-

xrau) ua rpureAerrrrbrx Bbrrrre ypannenurt (1 ,4)-(1 ,7),uoixer 6r,rtr, nrrlucneHo
slraqeurle 7". O BoaMolrtHocrr,r [pr.nleueHr{rr 3r1tx ypaBHeHIIl"r AJrrI onpeAeJIe-

trur 1'" gurf{yauux ryMaHHocrer)i 6y4e'r' cHa3arro }rrrx(e.

Nloxro noJIytlr,rrl prrA Allyrfix 5.panneunli, cBfI3r,IBaIorqIIx SJIeKTpoIrHvIo

rer{Ilcllarypy r{ urrorrroc'rr. CoBnrecrrroe pe[rerrrre r,Ix Aaer 3]IaqeEL{fI T, u Nr.
Oluo r'ra rar(r{x l,parnenlrii, [pegrro?(er{uoc Curorrou [3], ocrloBarlo Ha ror'I
lpcA[oJroE(eH]r[, lrro lrocnoJrr,Hy noreHrlr4aJrBr rroHusar.Il{r4 oi u NI upn6;rI-
3I4TCirr,.HO OI{r{}IaI{OllLr, AOJI}r{IrO r.rr{oTIJ r{eCTO CJrCAyIoflIee p aBeHcTBo :

ryL(oQ- 1vr19_Lli
rV, (NI) -- /Y1 (NII) '

(1,8)

rgc A/,-qrlcro aroMoB B ocuonllon cocronEu.!1 AallHoro rloHa. BLIpaE(atI

1[, uepea rrHre]rcrrBrrocrr{ BanperqeHubrx nraunr,f uo rpopuyne

lozro+o;,ro 

-1ro+oo
(1,7)

(1, 9)

l+t

I tn:8.54 . ro-u !+eno, w t,,,,-o
olt e"

BMecro (1,8) nony.raercfl:

{or ' {Nrr :0.1461Nr' /otr

2.76

(t+r.41f"40+1.6x)eT (1, i 0)
(l f 0. lz)

IAE

r:10-a -!!- , it t,:lQ-4y,,
t ,',

AuaJroru.rubre ypaBHelrr{rr Moryr 6rrrr uo"'ryuoHbr Ha oc}IoBC pa[a Apyl't'Ix
rrpeArroJroxrenraft, nogo6nux (1, 8), uanpnurep [17]:

/v (OIl) _ I'I (SI I) -__.. Ii/ (OIII) 1/ (NeIII) .- --,rgi6f :'ffi rurr J]fififl: l, t*# tI r' r' (i, ll)

OguaHo Bce oHrlr flBJrflrorcfl .nlrurr rpy6rrru npu6nrlr(eHr4eM; I,Ix HeJrbBtI xorr,
cr(oJlbno-Htr6ygr o6ocuoBarE,, TaH Har( HeI{sBecrFIBI noJre paArlaUIIrI Brlyrpr'I

TyMaHlrocrrr, a raxlxe xoarflpuqueurbr rlorJrol{eHllfl paBHLIx I'Io}IoB, tlro rre Aaer
BOSMOlnHOCTr,r reopeTurlecHu paccqr{TaTl I{oHr{3aqlrrc TaHr4X AJreMeIlTOB, Ita}t

cepa, a3oT, Itr{cJropoA, HeoH l,r All.
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[]acclro'rpulr rerrellb aTi,r ypaBrrerrrrlr c rorlr(rt 3per.Irlfl r]o3rloxtHocrrr upII-
\{eueHrrfl t,rx n 4n{{v3H},rM ryMar{}rocrflM. flpexrge rcelo neo6*oAr,rMo orMerrrrr ,

qro greHrllorrrrbre reMfieparypbl gr.rtp{yanrrx ryMaHr{oc'r'eit euaqrarelr,}Io MeI{blue

Ter{[el]aryll unarrerapubrx ryMar{Hocreii, a ran nari [orerIII[aJILI noa6ynt4eurrii
yponueii, repexoA Ir3 noropblx B l{rl}fiHee cocrofl}ule Aaer rIrIrIIrI Tlrla rIoJrtIll-
rrbrx crrfllrr{rt, cpaannrerr,Ho Br,rconrr, To qlrcJro loa6ymgeHntl ernx yponueit
He3Fraarr{TeJrrr.ro. ]l pe3yrrbrare Mr-rofr{e r,r3 Taxr,rx ;rururrt AoJr}n}rhl 6rrrr o.reHr,

cna6rrurr. Ecrrl H roMy )He qr,rcJro rrolron AarJr{oro copra MaJro (cnarxeu, ns-ea
rrorl.raaqulr), ro orn ililutrrt4 coBcex{ rre 6ylyr rra6rrolacMr,r. 3ro, Ilpe?fl,qe Bcero,
o'rsocrlrcFl It JrlrHr[r ). 11363 TOIII]. Ilomr'ruo roro, qro rroreHquaJr no;6yrxqenlrn
ororo ypoBHrr orrerrb rucoHuli, qr4cJro rorroB OIII n gnrli{yauux ry}raHHocrrrx
ua,.ro. Ilooror,ry ypaBrrenne (1, /+),6ygyulr ocrrocrrbrr\{ MeroAor,I oupe4enenrl 7o
nirauerapHr,rx rvMarrrrocrert, crar-rourrrcfr r{erpueil4Jrcr{brr( Anr ara{i{yBHbIx ry-
lraunocteli. Boree rroAxoArrrqr,rM B aroM orrro[rerrr,ur trt]ilrrercrr ypanueulle (1, 5).
Jlrrlurn asora ).), 6584 u 6548 tNIII - oAHr r,rg car\r6rx cr{Jrbrrbrx 3arpeqeurrr,rx
lr'rnuli, na6nrogaer,tbrx B crremrpax 4nQQyBHbIx ryr{aunocreir (lrureuclrnuocrr
rrx B rIecHoJIbI{o paB 6o;rsue r4r.rreHcrrBHocrrr rnrrrrrr Hr). floreuquan noa6y-
)r{Aeurrrr caMoro BepxHero ypoBua paBer{4 an (ua 1.i au *eurrue, qeM Arrr OIII).
11o {opvyne (1, 5) NIo}r{Ho rro,{cerrr&rb, qro ilpu rra6lrogaenabrx rrurerrcrrBuocrflx
lruunft ),),6584-48 u T, - 104 r{r{rerrcrBrrocrr, rrr4Hr.rr,r ), 5755 6y4er co-
crauJlflTb rlecHoJrbrto [ectrrblx I{IrreHcr{Brlocul Jlrrrrrlu LI., uT o, noo6ule toBol]fl,
N,rolner 6r,rrs nailrepeHo *. 'i'

,(pyrurr.r HeBaBr.rcEMbrM Mero[oM oupe[eJrer{r.{l ?" glrrf{yBHbrx ryMaHuocreii
N,roxrer cJryxrr{rb ypaBHerrrre (1,6). Xorn [orerrrlrraJr ros6ym4eurn yponur 2P

uolra OII paBHflercn 4 ea, nuuwn'),7325 A r 6ri.rxrneft r,rur{rpaHpacnorl o6nacrlr
crexrpa AoJr,fiIra 6rtrr, aaueura. IIpu T" - 704 t N" - 100 nnrencrrBHocrb
ee 6y4er n 10 paa MeHbrue r4lrrerrcrrBr-roctu),3727, r. o. - 0.2-0.3 /1.

9to nacaetcs nrnuft I 10400 [SIIj, ro, I{ecMorprr rra ro, rrro rorerrqrraj]
uoa6yxgeurlrr ypoBHfI 2P cpannlrteJlr,Ho ne6orsurorll (3 an), rrr{reuor{Br.rocrr, ee
6yAer rreaHaqr{reJrr,Ha B ocHoBr{oM r{B-Ba roro, qro uorroB SII n 4n{r[yaurrx
TyMaHHOCTflX OqeHt, lrano (ocnoBHafl craArrfl r{oHrrsauurr cepbl, [o-BrrArrMoMy,
SIII; cu. $ 3). ,(pyrue MeroAr,r onpeAeJrelrr{fl 7'", trcno,rr,Byrorur4e pacrpe[eJre-
rrue rrHTeHctrBrrocrrr aa 6anruepoBcr{rrM [peAerroM fiJru Ber]J0ltyruy 6anruepon-
cHot'o cHaqHa, coBeprueHHo rre rrllrrtoAr'rbr [J]fI 4r.rt{r{yanrrx tyuauuocreii
(npoue ryMaHuocrrr Opuoua).

S 2. OIIPEAEJIEHIIE 7, rIO OTI{OIIIEI{I{O CYMMAI'IIOItr I4HTEI{CI4BIIOCTI,I
SAIPDIIIEHHbI X JITIHI4 rz K I,I HT E H CI4BHOCTI{ JtuH.trttl H.)

.B oclrose MeroAa Jrextlrr aaltou coxpaHeHr{rr a}reprrrr{ 4na cno6o4Hbrx are6-
TpoHoB: ItoruqecrBo aHeprr{I{, noryqaeMoe aJrel{Tpo}raMr.r B eAr{}Irlqe o6.r,erra
3a eAI{I{I'{qy BpeMeHI{, AoJI}fiHo paBHfIrBctI ItorfiqecrBy gHeprr{II, Tepr{eMol"r
I{Mrr B eAlrr.rr{qe o6,renra Ba e4rrur4uy BpeMerrrr.

* IIonclt.tIroc'I'IIiifi lpr(oorr, ;1ur[t[;,;j11r,1,1 r'1'rrlrrnottrcii u,1orrr, r\{il"iril, rrooroMy M}rottlo
Ita cira 6r,tx ;ttttrut)i ltot'yr He tro.ltyrlIITL('fl Itrt ctrorill)orltail,ltlrax r,I3-3rt HenpopLrBr.Io).o c11cfiI.pit
{rona uo.rrroi'o ne6a.

1!)



llepnoua.ranblro oro'r Merog 6rrl upe4.;ronterr B. R. Co6onessr,lr [5] Anrr

orrpeA,eJrer{ufi eJreHrpo}Irlbrx reMreparyp rrJrarrerapr.rbrx ryMaH}Iocreft. .il. Cnlr-

qcp [8, 9, 18] pa3lllrJr el'o AJITI orlle4eJreHrln ?'n iuemaaes[rloro raaa (o6.na-

creft HI lr HII). Hecxo,nuto u gpyrofi rfopnae, BeHrep, I\teuae;ru n Annep [19],

a Bal,eM Annep [6] rrpuueur,rJr]r eror MeroA AJrfI BbIrMcJleIrI{fl 7, a,.rentpott-

HorO IaBa rau tpyntrqt{ll reNrlepaTvll},I pIBJIyiIeHufl ooa6yxgarorqeii aneltgsr.

()un ucxogrlJlrl I43 ypaBllel{fitl ooxpalleHl'Iff SrIepr]'JIt B I{olIrl'I}IyyMe'
flpuuquu Meroga BeB[e oAr{}r r,r ror ?r{e: paccMarpr{Balorctl Bce BoSMo}nHr,Ie

upoqeccbr, rrprr r{oropbrx arrer{TpoHrr upuo6peraror n[IHer]Iqecxylo SHepI'I{Io

(o ocHonnoM aro ([orolroHttsaqua no4opoga), u npoueccbl, trPtr noropr,Ix

orrlr repflror ee (penoU6IIHaUI4I{, noe6ym4euue 3aIIpeUeHHBIx ypOBHeIt, CBO-

6oAuo-ceo6oAur,Ie nepexoAll lI lp.). O6oaua'rl'ru G npuo6petaeMylo srrenrpo-

HaM?r nrrrrerrlrlecxylo alre])rlllo, a L - TepfreMylo I'IMr, cocraBJlfleM ypaBHe-

Hrre aHepreruqecnolo 6ananca

G--L, (2,1)

Ecnn uuerorofl Bce AaI{HLIe (eneprun L{OHI,I3yloqefo ItBaHra, cyMMapHafl r{Hrel{-

cr{BHoc.rr, sanperqellHllx nprnuft orHocI{reJIsHO JIIIHI{rr H, .- >}, ar".,ar"
,t L) t3'

rrorrr{Baqr{r{ BoAopotra # rt Or.), ro Becl ilpoUecc oupeAerleIrLrfI reMrleparypbl

Baxnrcqaercn n uo46ope ral(oro 3I-IaqeHIIfI 7,, rtpw ItoropoM paeeucreo (2, t)
r{MeJro 6u uecto.

HeAocrarxoM MeroAa rIBJTflercrI ro, tITo [oilyqeHHafl TaIII'IM o6paaolr T,

B BHaTII{TeJrLHoIl crerreHfl BaBrrcr{T or xapar(Tepa I{3JryqeIrI4tI SBe3ALI B AaJreHoM

ylr,rpatfuOreTe, HoTOpoe [aJIefto He BcerAa [I3I]ecrI{o (oco6enno AIIfl 3Be3A

rnna lVR r{ Apyrr,rx BBeaA c aMlrccrronHr,rMu Jrr{rrrlflMr). floarouy B Tar(I4x cJry-

qaflx roJreBHo pelxarl o6patnyrc 3aAaaly: uo uanectnOii Tn, HaIl,qeHI.Ioft Ha-

nnu-nu6y4r ApytrlM cnoco6oM, u Ha6rroAaeuoft) ! "yorr'r, 
o6 l,ra,ryueuun

BBSBABT Ba JrafrMaHoBcr(r{M cnaqr{oM. tr4sorAa raI{LrM dnoco6o*r MoEtHo rlpoBe-

pr{Tb rrpaBr{JrbHocrb oro}fiAecrBJreHlrfl l{el{oropr,Ix alle3A c noa6yxgaloull4Mll

o6r,ex.raun tlrrt, ecilr4 TaItoBbIe ue o6uapyxeull, cyAI{Tb o roM, flBJrrrercfl JrIl

cBeqeHll e TyMaHI{OCT!I TeUIOBbIM I{J1}1 OHO HaftOrO-TO [pyroro npoltcxoxt-

AeHrra.
llpexge qeM cocraBrrrrrb ypaBHeHr{e 6ananca, paccMorpr{M roApo6-

Hee MexaHIdSMLI HarpeBaHl{fl I'I OXJIa}I(AeI{ILfI SJIeHTpOI-IHOTO l'a3a TyMaI{-

il ocTr{.

A. H a I. p e B a H r{ e. lnannrru IIcroqH,IHoM 3r-repr!rr{ SJreI{TpOI{OB

frBJrflrOTctI Bllcot(oqacrorlllle HBaIITIil sBeBAbI (). < 912 A), notopue, IIoHII3I{-

pyfl BoAopo,U (a n aonax HeII raxrxe rr reJrr,Ill), coo6tqalor rltoronouuaoBal{HoMy

AJTeHTpOHy BHaqI{reJIbHyIO qacTl cBoeit ollepurtr. EcrecTBeIIHo, tlro cpeAHflfl

aHeprrrfl ra1r4x DJrenrpor{oB SaBI{cI{T or cpequeft sHeprl4rr I{oHI{3yIoUI{x I{BaH-

roB, a [ocJIeAHflfI - Or pac[peAeJIeHlIfl I'l3IIyqeHI4fl sBe3ALI B AaJTeI(OM yJlbrpa-

r{rr.rOnere. Ecnra c.rutaTb 3ro fi3flyqeufle nJIaI{HoBCIII{M c reMIIepatypOft, pannOtt

rroBepxH6crgoft reMneparype 3Be3AbIr ro cpe4HfIa al{epr.l{fl Olexrpona, o6pa-

Syrouerocfl B pe3yJ[,'raTe {oro[oHI{3aIIpIl4, paB}Ia:
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rrrrre|l)lrl)orlatlUrr yr ilira 3orrLr ITeIT
,r01r A (.;raiiua uolioriltii c,r{arroli /\,rrri

- h'tn, (2, 2)

coorBercrByer ), 228 A,
IleI).

J

dY

tNTFnr -d

/B

Xzr\
\

I

- p-/ qo 3o zo /,, o

@ur. 1. A4ouoxpolraru.rccxraii [oroT{ ugJryrreurrg c rroBepxHocrlr 3BeBAr,r, rro-
Jr-yrreHHblrr [pr4 pacrrere MoAeilr{ aruocr]reprr BBeBAr,r 05 (cnrortran runlrn).
flyuxrnp - norox r43Jryrrelrvtr l,Jtrr a6corrorso-.repHoto rcJra rrpu T :44600'. .

O4nano, nan rror{aaaru pacqerr,r Augepxlu lt2, !31, u3r}t1s117s 3Be3Abr Ba

raftMauoBcHuM cltaql{ot{ AaJreI{o He coorBercrByer r{BJryqeHrrro qepuor.o reJra.
Ha dirar'. L w 2 l'puseAer-rbr rlla(Pr{Hr{ MoHoxpoMarfir{ec(oro rroror(a najryareHrrrr
c IIoBepxHocTl4 sBeBAbI crleltrpaJll;Ilol'o ItJIaCca 05 u 09.5, B3rrTbre r4B ee pa6oThr.

,(nn cparrlrelll{fl Ha arI,rx }Ite Jlr,rcyr{r{ax Ir3o6pa}fieHr,r IrJraIrI{oBcKI{e HprrBbre
c To- 44600 (A,nn aneaAu 05) r,r 7',, :36800" (qnn auea4tr O9.5). Ecrn s ArrIrH-
uouornosorl r{ Br,lArrMor,i o6nacrnx crer{rpa corJracrle xoporxee, To B yJrr,Tpa-
r[uoneronor,i tlilc'rrr crIeI{Tpa 143Jryale}r[re BBeBAr,r crrJrr,]ro ]rcHa]r{eHo cr{aqHar{l.r
3a IIpeAe.rraMr{ ce]lufi; Arrfr 3Be371u o5 ulreetcfl 6orr,rloli aa6r,rrox u3ryqeHl{rr
I! 14rrel)na,.r c r.i. JO4-228 h.
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flnornocrs uaryqeuua IIa noBepxllocrl{ BBeBArr 05 uoxr}Io rpeAcl'aBIrr},

cnegyrouleft {yuxquefi or v:

Pud.v:2.81 ' 10-13

?udu- {.JJ.1g-t:r

#,5044<^ar,rUl . I ,r,r,d,T,i, z2lA<i<504i, 
,|

rAe rrHAexcbr O,1,zrpr v coorllercrBylor clii1q6all upr,r ),)'.912 A, 504 il n 228 -\.
Cpegnnn ageprllfl r[orouourrsoBauHol'o aJleltri]oHa B 3oHe HII (croUa Aoxo.qtll
roJrbr{o uailyrreHue c ),}504 A) paBHaercrl:

0a,ztaer.'
npedei

(+)0,

(+)'"'

:6.3 . t0-12 apr. ('2,4)

3uaqOx H y . yl{a3bIBaer, qro DJIcItrllOHbt O6pasouanuob rrp},I {oroltorttt-
saurdx BoAopo[a.

B BoHe HeII, rroMrrlro IjoAopoAa, tlcrotlHtr{noM SJrcI{rpoIroB cJIyHltr
TaI{me u renufi. Ou 4orrtta.l,e'r'cn I,lBJIyqe}IrIeNI c Ii 504-228 }\. 3ro nre
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n l)L-20 /8 /€ /4

@nr. 2. Nlonoxpo,uaru'recxrlfi rlorom I4:iJIytIeHr{fi c rloBepx-
HOCTII 3B03ALI, IIO"rIyqCHHl'tIl npll paC(IeTe MOAOJIt{ aTMOO(pCpbI

BBeBALT 09.5 (cnnouuaa lrnuurt). flyuHrup - rroror( n3ilyrre-
Hlrrr AJIrr a6co.rtrolttto-'tepuoro rei'Ia tpv' I': 36800".

il3JlyrleHl{e UOIItrSyeT LI BOAOpOA, a IIOCHOJIbI{y nOTeUqUail I{OHII3aulltr II0-
cJrcArrero floqrl{ B ABa paaa MeHltrre, qcM v HeI, To gJreltrpouur, o6paayo-
111necfr npr.r {orouoHI[BaUlL,I ]loAol.o11a arrlM I,IsJIyqcHlleM, 6yffyr o6na4a'rr

BHaqflTeilbgo 6orrurefl alteprueii, qeM SJIeHTpOHbI, nofIBIItIIoIql'leofl IIpII

/-\
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loHrr3aqur{ BoAopoAa B BoHe IfII. 13 pcsyll,'t'ato, cpogrfia sHeprIIfI (roro-

lrourrsoBarrHoro sJIeItrpoIIa B 3oHe If eII 65';1Ct ruurc, rlei\{ B 3oHe I{II.
AHanor[.IHo (2,4), IIJITI BoHr,I LIeII nonyur'rn:

811.(rrcr,, : 1j,," "' - rI r,, -(i.3. 1o-r2 cpr,

Ii',u'"a, I

{"'j"'*'''a' I
es (HeiI) - hu,j*.,,", - fj -23.2. 10-12 epr.

(2,5)

(2, 6)

Brrrcuuu, ItaHarI Ao/Ia HBaIrroB c i ( 504 A 11orJloruacrcrl reJII'IeM,

a HaHafr BoAopOAo[,r. /{nn aroro cpaBHI4M ollrptqecl{lle TOJIIqI, CoBAaBae]vIbIe

nelitpanr,urrMrr aToMaMI{ He u H Arfl uaIyqeHl{fl B grrrx rlacTorax. lioa{r-
iplrrlr,ronr [orJ]oIqe]rLrfI Bo,qopoAa 3a rrpe[eroM ceplrff .IIaI'iuana paBeH:

t".dv :G.3 . 10-18 ( +;' r,

,I\nri I{eI y upeAerla ccp,,rl{ )' 5044 noatpr[rqueHr v".-7.4'LO-18; BHaqarre

oH naAaeT MeAJIeIIHO C yBeII/IqeHlIeM sacTorbl, a SareM IIepcxoAI{T B 3altoH

,-r1201 . fina upocro'ru 6y4eu cqllraru,:

t"11,.c|'t:7 .6 .

Torga OTIIOIISHITS oIITI{qeCItttX TOJIUtr npIIN{er cJlegyIorqee stlaqeHl{e:

,s-,s (_r)'a,.

- I n(Ht)xrrd't
"I1 

- 

v1
z(HT)

x0.L4l,111.r)
"He j', 1u.r;rrr. a,

!l

llc71rr B cpeAllor,t IIa ttalHAbIc 100 iirolloB BoI\Ollo/Ia II)llxOAIlTCtI 1Io

10 a.r9:rrOs l.e.rn1r, To, .1IoCItO,[bI{y 1I0lIli3alU]tI BoAol)Ol{a Il tsoiIe I{ell tro-

orioJrr.,rio Br,rruc, rler{ cpe/Irrrrrr rlor,rr,r3aunn fIcl n llroi,i }Ite BoItc, lto"rrYrItl0Tcrl ,

rITO .:11J ,- rIIeL T. C. IIpr,t6;trr:r'r1'0'1II)IIO OilllItaIioI]Oe q1'I0JIo ItBauT0B c AiIlr-
rroii no,rrusr ).(50zrA ,r,r.rr,,,.r1oerc,t r'1 Boltolio,qo\{ -u'l l'Llrt'teM'F.

rlrr-r6tf OHOHrIaTc.Trr,Lr,r ttttiil'tt L,llOArIt()lO DlIeilt IiIO SIICIt't'llOIta, no"rIyqaON{ylO

rrN,I rrpll llorrrl3a{n!r .l.II r,r [ [oI, H\r]furo Brtarr, orlloctrrorlLrloo tIl,lcJIo I'IoIrI{-

aarlrrir noAolloArt !IB.rI\rqctlt{o.\l c ).).912'_{t04i r,r ),(Il0ZrA. t{ot.r,o IIollll3Li-

':' 3to rre orgocllTcfr rt carrtlii 1'pnIIxrlc SoIrLI

BAeCr, CITTILIIO IIaAaeT r{ rroalTll ]loe ll3;Iyqelrllo c

uerirpa.nrulrnrl aroMaMI{ rcJIllfi, 1} peaynbraro

crarroIl;ITCfI 6,tinxie R ycJrolll{trrI u aouc IIII.
,'1.,i

I-IoII, r'gc "tr"I ) rl ; rrornraaqlln renltrt

;1rur.ro11 no,rrrt,r ). < 504 ,t rlor',rIoIIIacrctI
Ur:r'O :" )r-\IeIILilIaOTOfi, 11. O. )/C'IIOBI4'I



ur4ft nponopUlroHaJrr,Ho rrrrcJry r(BaHroB, noolp+uqneHry noIJrorqeHt4fl u qrrcJry

IIOI-JIOqaIOTqUX aTOMOB, CJIeAOBaTOJILHO

qtrcilo r40Hr43. r43rr. c ). < 504 ;\
qlIc,rlo floIII43. II3JL c ),), 912-504 rt

r. e. B Bolre l{eII roJrbno or{oJro

c AJruHofi BoJrlrEr I ( bozr A. Torga

95 .:, (H II) + 5 . ;r, (HetI) + l0 . e,,-(Hell)
e"(HeIT)- -7.07.t0-1e cpr'.

'llaxr,u,r o6paaou, B cryqac Boa6yx{Aaroqert BBeBABT 05 cpe4naa DHeprrlfr
oJrcrirpoHorr, [olyqaer4arr ]lMr4 nprt (pororroHr{3arl1{r{ He n fI,

n 3ol1o HoII e, -7.07 
. t0-12 apr,

u soue l{Il. a, - 6.3 . t0-12 opr.
B lropexo,qHor'i BoHe (oua {oBo;rr,Ho yaxa) 5, rpuuuMacr rrpoMemyrorrHrre
3 H art eli tIfl .

,{nlr anca4rr clonrpairrrr.roro riJracca 09.5 nrrornocrr, yrar.yqenr4n Ha ce

noBcPxt'to(irrr )/ rPaltrllbl ccll1tl,I Jlafiyaua paBHa 0.515 . 1g-:l T| ; cga-

rraJra oHa rralaer c qacroror,f nan v-2 ao ). 700 A, a ,ureon upr,r6ruararc;buo
rrocrorlrrla tt JlaBIra 0.223 . 10-1:] BrrJrorr, Ao cJreAyrou{ero cnaqr{a nprl
i-,'r044, 

"4" 
oHa rrpaHrrrqccnrl rroJrHocrbro o6prrnaerca.

1lnrqucneunafl \,nft arori BBeBAbr cpe[HflFr riuHerr4qecnaa oHeprrrrr $oro-
r,rolrr,3oBaHIIoro oJrenrpoHa B aone HII (aoua IIeII oqeHb lraJ]a r{ He Fra-

6lrogact'cn) oI{aaaJracb paalror,i

€,-3.7' 10-12 apr,

'r. c, uprr6nl{Br4ToJrr,}lo B I{rJa pa3a MeHLIxo, rrcN{ e, grn aeea4rt 05.
C.ttttafl BaDl,tcr,rMocrr, ucxrgy e, r.r crcr{Tl]aJrb}rblt,I r{JraccoM BBeBAII Jl,l-

rrclinori, npoc'rbrN{ uHrellnoJrr,tpoBaHtrrc)M noJryqeHa ra6n, t.
13 cnyuae orrrr{rrecnr'r roncTort 'ryMaHHoc'rr4, aracrb r4our,rgarlrrr,r 6yaer o6y-

cJIoRJJeHa grlrli{iyanrrlr I43Jryqs114a* canlofi'ryNrarIHocrrr (penou6uuaUrri{ Ha

Ta6ruqa I ypoBellb t), u'ro, HaH HerpyAHo y6e4urucfl, npltlle-

l_Crrerirp 
I 

€6 . 10r'2, apr
Aer H yueurrueHr,rro Er.

7J a 4pyr-rnx B o BMolnHr,rx ucroqHr,rxoB HarpeB a ur{rr,
rar{flx, xan a) lporor.rouuaaur,rfr ocraJrbHBrx aJreMeHroB
(xpoue I{ r He), 6) {oroo{r{rexr Ha Hpyrur,rx rrbr-
Ju,rHnax, n) nocuuuecn[e ryqu rr IIp., BacJry]nrrBaer
urr.rMaHr.{[ ToJrbno ntopoft, oAr{ano oH crrJrbr-ro 3a-
urrclrr or [p[pogr,I nr,IJrr{I{oH. Tan, nanpraMep, ec,ru4

olrr.r MeraJrrrr,rqecHr,re - a{{exr 6y4e'r gononbuo 6orrr,-
ulorl, ectlt }l{e oHI{ [uareHTpl,IrrecHr,Ie, qTo, rIo-B!rAl4-
r{ol[y, rrMeer Mecro B qertcrnn,retbHocrlt, To ]I gror

Idcroqlrlrt{ r)rrelir-nrl oJIeI{Tpolron orrlaAaer. Sanaerr,ru, HaI{oHeq, .rro n rbx o6-
JlaC,rrrx r{c}It3lJc3/XIIol-o rIlloC,TIlaIIo'rBa, I-/Ie BoAol)oA IIe I{oHl,I3oBaH, IJ]aDIILIN,I

t.tcroarJtllI{oM IIarpena}Ir.rrt oJTelirporilroro ra3a rruJrfrrorcfl },rexa}rr4BMbI a) u u).

rr/!z

l. !x4.tz (li
1.03 . 1.33 . 10-31 r

- G.3 .2.81 . to-lr t^ =O'05'
[' firtr
i

5% BoAopoAa uoHl[Byerca rIBrytIcH]reM

o5
O6
O7

OS

O9
09.5
BO

6.32
i).1!

5.14

4.56
3.99
3.70

i. ,lJ



B. O x Jr a E{ II e rr r4 e. t. Suepr-r{fr, repfleMarr SJreHTpOrraMrr rrprr penoM-

6trnaquax C npoToIIaMIt, paBIIa ql,icily peltoM6l{Haqr,rfr na Bce yPOBHI4, yMHO-

H{eHIIOMy Ha CpeAHIOIO sHepr.l{rc oJIeHrpoIIa

-Epe,r.: r,r*: c,(T") 'trrr'", (2,7)

r,oe 
{,

c,(7")-3.22 ' 10-6:ur-. Ei( .U' \.T"l,nt \k:r, ) '

13 cnyuae orrlIqecxu toncrort ryl\{aul{ocrl{ (" } t) cyMMl{por}aHue u (2,7)

Haqr4uaercfl lte or t, a ot 2.

2. [\tn uonuoft aHeprrrrl, .repaeuoi,i sJrexrporraMr{ rpr,r cno6o4uo-cno6ognr,rx

ilepexo[ax, ItBaHroBafl Mexa]rI{Ha Aaer cJle[ylouylo rlropuyny:

n .. . + 2trt 1 k\\t' :ui_L.tt:n,n" 
r6ni _ \ * / trctm,

lAc ripaMepc-raynroBcr{r,rft {arlop E : L.

Ilocne rroAcralloBl{n qucneHublx euagenuft, noryqaeM:

.E.t.r:1.42.10-27n,n+?'f,. (2, B)

Snaqeurln EpeulJf t paccqflTaHrrr,re Ha o[Hy pcr(oll6r,ruaquto SJIeHTpoIr-

rrllorolr, trplrBeAellbl n ra6r. 2 rian {ynxrllrn reMneparyp:st 1'"*.
3. SUeprllrCr, reptleMylo aJIOItTpOHaMII Ha aoa6yrX4ennfl silllperr1cnHLIx

t wtrafi , Molnuo npegcraBI{Tr, cJreAyloqratl o6paaor'r :

frunr,:,0(ttl) >+
-"J

(2, 9)

SAecr, E (Hir) 
- 

aHeprl4fl, rBIyrIacMafI eganuqefi o6teua 3a eAI4HI'rIIy Bpe-

IvreHr{ a ruunlr H-r:
9814

E (I'lr) :3.26 . 7O-6n,n+ #W ,-- , (2, 10)

, S+-na6nro[aevroe orHorrrc]rrlc rrHreHcusuocrefi Bcex BanperueHHblx
2.',3

nunrafr n lrrrrencrrBuocrl,r lrllntrrr [Iq.

finn Erunn, TafiuM o6paaou, ]rMeer,I: 
s8r4

(2, 11)

(2,12)

'k ,I[rx y4o6ctna n

rrr>rx rrporleccax, 6ygeu
I{aIr,Hefi tIIeM, SEeprr{Io, TeptreMylo aJICr{TpOHaMI{ IrpI'I BCeB OSMO}I(-

orrroc.ETr, lr o,qnoii pertou6nnarulr{ gJIel{TpOIl-[pOTOH.

25

Euunn:Z2.4 . 10-20n,n+bn(f ) +> +,
r{Jrr{, paccquraB rra oArry pexort6l,rnaquro:

eaattp.:C(T,)>+,
--o



rAe G (7,)- dyunqua, onpeAeJrrrcr{an rlopuynofi

G ('t',)-22.1r. !O-20 ]+(rt
2c,9,)
t

0814--
"'u

'r'a6yrrlponarra B rllerr,efi r.parlre 'ra6r. 2. 3Ha'rcur.le rrapaMerpa D, (2.) nan
rlr),,rxqrr,,r or rer\,rncllar)rpBr BBrrro rra pa6orrr EeHxepa u Mcnaera t21] (cly.
vaft <B>).

4. Boa6vxreHile BoAopoAa oJronrporrHbrM ):Aap,lr, flo rorl upocrofr upn-
qr{}re, qro 7" n 4nr[rp1/3Hbrx ryMaHHocrflx cpaBH]rrerrbHo H[3r{a, eHept.trfl,
repfrcMafl sJreHrpoHai\{u na roa6y}fiAeHrre u rorrnsaurrro BoAopoAa sJrcr{rpoH-
HbrMr,r ygaparull, orrelrb HeallaqrrreJtt,tra. Ona paBllflercu

-Byn. rolt (2. r4)

|Ae ,?H 
- 

rrllciro r'relirpa.]Il'urrx aroNroB Bo,qopoAa B ocHoBHOM COCrOflHrlrl
B eAr4Hrrrle o6're,ua, Bepot,uro<_;ur noa6yx4c]F-IJfl br,, rI I,IOH[!Baq]rrl T aJrre](-
rp o HHbrMLr )'A a paMr.r Rbrq r,rc JreHbr rI e,lr6ep neu ov. [22 ].

llartru o6paao:vr,

syl. oog.:#D(7,), (2, Lt)

D (7,):

@

) br,'/.r,'l'rv-o
1

4'",',,
Llcrnepran lparpa ra6:l. 2 coAepx{r.rr BuaqeHr,rfl {r1.unqun D (7,).

Ponr noa6ylr{AeHrra BoAolloAa aJrenrponr{brMr{ yAapaMa n o6rqe,ra auep-
lcrr4qecxoM 6anance craFroBl4'rca ear,reruoft rraqr4rran c Tr:150000 u Br,r[rc

il,.
rrpr{ -*= t0-4. EnaroAapfl cunrnor.i BaBr,rcr{Mocrn rfynuqrr D or reune-

parypbr roqHoe BHaqeHrre iin, '!L r,rNrerb ne o6nea,renr,uo, I1o-onglruou;.,

rpanruqec,t, Bo Bcex cryqaflx Mbr r.rMeeil,r #<ro-n, a noaroMy noa6y-

)r{Aer{rleM BoAolloAa aJrenrpou[rbrMr.r yAapaMrr. Mo)nHo npeue6peur,.
5. oxraxAourre aJrenrpouoB r,la-Ba Harrnqr,rg ur,rJrlr cBsaarro c r(oHAeH-

cauneit r,rx Ha noB0pxHocr}r rrbrJrrrrroH *, flogpo6uo eror Bonpoc paccMarpu-
BaJrcrr Culrqepou [t3] yr c Hecr{oJrr,fio qpyrofi roqHr4 BpeHrrs nan ge Xor-
c'ronr [23 ].

T"!" '
(2. r3)

: t?er.r1{i rr,r,, + rz.} ,

fi[0

* I{3-aa qeJroro pgAa
I{exailr{3Ma oxJIaxlleHrrrl,

geotrpeAe;reuuocreli sce pacqersr 3AecL, Hacaroqfiecs aroro
rrMeror xapaxTep Jrr{rrrb rpy6oro npu6:rutxeuux,

26



Ta6;rurra 2

tpcx. + l!' L}t' (; (7r) . 10''

5

6

7

8

a

l0
11

72

13

t4
15

16

t7
18

19

20

1.1I
1.4i)

t.67
1.9.r.

2.1.G

2,40

2.G4

2.90

J. 1+

3.39

,.1) D

3.90

4.15

4.50
4.66

4.91

0.290
0.275
0.26 t

0.250
0.240
0.231

0.224
0.21B

0.213
0.209
0.206
0.204
o.202
0.200
0.19s
0.197

0.092

0.115

0.95

2.r0
4.40
7.80

12.5

2t.0
33.0
63.0
96.0

flrrnuurn, cpcArrer-o pa3r{epa, a:3 ,10-5 cu, Al{SJlcxrplrqeclirlc, sapfl-
lrreubr oTpltuareJrlH0. D,renrpoc,'aTldqecxuft noreHullaJr Irx 3alll'lcl4T o:t Tri
B o6racrr HII, couracHo [23], oH paBeu:

v --z.zffin.
IJpr,rnnnmue H rroDepxuocrr{ rrr,rJrrr}rxr4 a/reHTpoHbI JI[6o Heitrparl,t3yIorcfl
rar,r rryreM pexoM6r.l{artr4it c noJroEiI4reJrbHblMl,r tr4.oHaMIr, JrA6o noHnAaIor
urnJrirHlty B pesyJr6ral'o croJrnEoBeHflfl co cBo6oAHr,IM BJIeI{TpOIIOM. BepOtIr-
rrocrE Bcrpeql,I lbrlr{Hnrr c ][oHoM (E;: 10-a) orIeHL MaJra no cpaB]IeHrllo

c rar{oBoft AJrFr eJrenrporra (Ee - 0.1-0.5), rooroMy HelirpailrBaq}Iefi Mo?r{Ho

rrorHocrbro npeue6peur,, cqr,ITafI rP)r6o,.Iro rJl4cro penou6r.tuaquli gJICII-

rpoHoB B TorrHocrr{ )'paBrroBerxllBacrcfI qu0JroM yAapoB, rlp-lt Horopblx cno6og-

r.rr,u,i enexrpon Bbr6uBacr r{B noBepxHocrlr TIrIJIITHHTI rrprrJr]rluJUI,l n ueft
DJrerirpoH.

rlscno pefioM6flHardr4fi oJrcrrlpouoB Ha rrblJrraHnrl B eAnuuqe o6t,ella Ba

eAlrrrrrrly BpeMeHr{ Aacrcfl {oprirynoft [8] ;

non"oru - txenszEe(#)''' a2Tru'"r-{ , (2, 16)

eVfAe T- -;t, 
fts- tII{cJIo rlblrrlruon B elr{Ill{qe o6t,eua, a-ax cpe4urlfr

paAr{yc. ,(nn o6rqeii DHeprItrI, repfleMofi raHrrM o6paaoru sJreHrpoHaMI{ Ha

IILIJIIIHr(aX, IIMeeM:

E,,u,n.: n,nfi (ff)'t'E,7t r,y'ao'r-, ,

ory&l

(2, t7)

D(7€) ' 10(oTe, l0-3



liJrrr, paccqr{TaB Ha oAHy peHoM6lilraqnro aJrori.rl]orr-[l]oroH, [oryquM:

errrn.:#R (7,),

R(7,)-10.9 .10-2t -!-

(2, t8)

(2, I9)

(2,20)

r-ALl

4, , ,r,,

Ox:ramAetrrte aJtcItrpoHoB BcJreI[crBrrc rlaJrrrql,l,(r rrbrJ]rr craHoBr.rrc;I c"yrl\c-
n,,tcrBeHHr,r^,r ilpv # - 10-11 ,r Bbrrrlc, rrogror{). B I{ax{/lor{ orAem,HoNr cJrlr-

qae, HotAa frBrro r{Mccrcrr Muot'o ur,IJlr{, noo6xo;1unro :trrarl ncnrurrnl' 1r,

(arr, (c'r'aHAaJ)rHoro cocl'aBa)) rrl)ulrr,o ".L: l0-'r).na/
3aMe'rl'ru, qro B cryqae MeTaJrJIr4qecr{14x rracrr{rL BC"-reAcrBr.re cI,rJrLrroro

rlroroarfr[exra Ha Lrx rlolepxHocrrr, aror H{e rrl]orlecc ciry?nrrJr 6rr lrcroqr.runor,r
eHepfr.rn Arra SJreHTpor.roB.

tr4a gpyllrx BoaMorrtllblx MexaIu3MoB ox,[airiAcrrrrrr \{oiriHo orMerrrrb c]le-
qeHl{e ryMaHllocrtt Ir BalperleH]rblx Jrr.r]Ir,Iflx, ireH{atrtrl,tx Bne Bl{Al,rmoIl o6,rracrr,r
crleHrlla, r{ oxJra}r{Aerrrre Ha orprrrlareJrbrrtrrx trouax BoAolloAa.

Errlu rpocMorpeHbr Bce Hl{}n}rr4e ypoB}rrr Dceuo3l{o}r(Hbrx l,roHoB, nos6yxge-
I{lIe HoTopLIx SJIeHTpoIIHLIM yAapoM rrplaBeJlo 6st tt cneqeuultl TyMar{rroc.rrr
B Banpeqelrlrbrx Jrr4Hl{frx. OxaarrBaercfl, aITo raHrle Jrlrrrur, noo6rqe roBoprI,
Moryr 6rrTr, uo or.u,r (xponre TSIII]) [oMeularorct nu6o B orrerl],4anenoii urrr[pa-
xpacnorl o6lacrr,r I{ BbIxoA aueprrur B Hr.rx rlealarlflTeJreIr, :rn6o n 4anertorii
ylr,rparfrao;rerorofi o6nacrn, rart qro noa6yrxgeulre r{x aJrenrporurrrMyAaporr
MaJrollellorrruo (eneprrln sJIeHTpolroB cJrr,rrrrnoNr uana). It rouy E{e qr4cJro rar{ux
I4olIoB oqeHl ualo. tr4alyqeHlre [SIII], tran 6y4er noxa3aHo Hrrl{e, oocrauirrte.f
3l1aqurerbHylo qacrl o6ulero IIBryqeHr.Irl TyMaHHoc,tr{ B 3arrpeqerrHLlx Jl{rurrrx.

tl'ro xacaercrr orplrrlareJrbllr,Ix r4orron uoAolloAa, To caMnre 6naronprurruare
ycJloBrrfl AJrfr I4x cyrqecrBollal{r4Fr I{i\{erorcfr rra rllal.r4r[e aoHrrr HII, r4e elqe Nn]o.r.o
eJIeHrpoHOu rr yE{e AocraroqHo Mr.roro neri.rpa;rrrnrx arol,rou BoAopoAa; oAr{al{o
orlenTpoHr{oe AaBJIeHT{e B TyMaH}rocrflx rart il{aJro, rITo Bepoaruocrr.o6paeosa-
JlltE 14oHa H- noq.rr.r pauHa IrvJIro.

B. YpaBHeHilc ouepreruirccr{ol: o 6anauca AJ{rr cno6o4-
J'II;Ix aJreH'rpoI.IoB. l3 tyuauuocrnx co crar{rlouaprrbrMrr rfr,rara.rccHrlr,rrr
ycJroBr4frMrl AoJrlnltbr r/rNrerr, N{ccro cJrcAylorurrc ABa paBcHcrea: 1) paBcrrclrBo
MelHAy lrpoUeccaMtt l{o}Ir4ila{rrrr u pexou6r,rnarlltr,r (ulrcno troHftBar1ufi c ocnolr-
Eoro ypoBHrr paBlro arucJry pexou6raua4rart ua rcc yponnu)

n.,W" 
Jt 

I v,3 e-,"tJu : r7 

"17+

o
\

)

n 2) paBcHcrBo nprt6unlt n rrorcpra aHellrr{rr coo6ogurrurn alenrlloHar4rT
(2,1):

G:L
J,S

c"('1")



tr4cuomayn (2,19) r.r {op,r,rymr (2,7), (2,8'), (2,11), (2,14) fu (2,L7),
paBerrcrBo (2, 20) Barrrmercfl :

n,n* 2c*(7,) 
. d,,- n,n+ )t-(r ) . +kr, I n,n+1.42 . 1o-"T!,-1-

1

*nnn* 22.4 . lo-zobt rr,t #r1i * #ii ,,.*,, + ,*,| +

y txt7-tzaftl
il €e f,ttl, f,x" *L, {",\' 

' 
un\' 

f'"\ *fr f,\, ,UE

Hi
lru Faa

Onr. 3. Houorpauua ypaBrregyrl (2, 2l). IIo aa4aunnn crrexrpaJrrr{orvry nnaccy Sp

" > + 
onpenernercn tna,renve Tu.

rAe er-cpegHflfl aueprffr aJrexrpoua, troryqaeMafl lrM rrpr{ {orouonuaaqur
Bo4opoAa vr r,elrafl., BbrsrfcJreHnarr B tr. A ororo uaparpa{a. 

@

Paegenun o6e croponbr ypaBHennn (2,27) na Be.ilrquuy n,n*2C*(Tr),



1lo jlytITIl'l:
r^t^t^ge 

- 
spcr(+"f"/ -I-.eanp. --l-.)'lt. Bo;I. -f irhrirb.. (2.22)

rDopuy,nu (2,7), (2,8), (2,12), (2,15) n (2,18) pacHpr,rBaror BHarrelrr,rrr

xairgoft rla arr.rx BeJrnqlu, a ra6n. 2 cogepmul' rlx ill,IcJrelrrrIie gHarrenrrrr

nar rpyunqrlro reNrnepa'rypr,r 7'r. ilesaFr cropoHa yllaBHeHr{fl (2,22) BaBrrc}lr
roJrr,Ho or crrenrpaJrrHoro fiJracca oos6yatgarorqefr BBeBIBI (r,rrur or 7*),

npaBarr -or 7,,:+ , 
7 

,, ]r,*. 
-n"n, 

nocrre[]rrre rprr BeJrr4qrrr],r r,r

cneHrpanr,urrr,i nJrzlcc noa6yrngaror4erl 3Bc3Ar,I Ir38ccrI{1,r, ro ypaBUCl{lc

(2,22) oAnoalraqHo onpeAeJrfler BJrcnrporlHyro rcMrrcparypy Tr. ,(lrr 6r,r-

crporo orpe[eJreurln T, cocrawrcHa rroMol'paMilIa yl]aB]rcl{r{fl (2,2I) ({nr.3).
ItIo cpe4Hefi rrrr{aJre orJrox{er{br BHaqeHrrfl ae }r ourcrr('rrbr crrer(rpa.nbublo

nJraccbr noa6ymgarorqux aBeBA, no AByM Apyrurl{ rrrltaira]f -7'" fr cyM]IallHart

r{Hre.rcr{Br{ocrr, BarpeueHHr,rx nwswir" ) + (,xrax4clrrr }ra nbIJIE rror{o-

rpaMMa rre yqr,rrr,rBaer). 'rouru .r"r.a#rr,"o no6oi, rparr,,oii c err{Mr{ mna-

JraMr{ Aaror uailr 3lrascHnfl T* i" [ >j' , oArror;por\r('urr() yAoI]JIerBol)nIo-

rqre ypaBHewrc (2,27).
flouul,ro onp e[eJreur{rr reM[ep arypBr, yp a B ]reur.re eHelll'erllq ecH or o 6a;ra uc a

Mo)fier 6r,rrr lruorga rroJlear{o reM, qro [aer BoBrIoE{Hocrr, rlpoBeprlTb [paBrrJlb-
HocrE, orolr{AecrBJleur{rr }rer(oropbrx pa}rrrrrx 3BeB[ c r:oa6.yxgaroqI,IMlI o6'sex-
raur,r. Taxolt cnyuali Mbr r{Meerr AJra ryllIaHlroctr,r I\GC 6888. Hu oArla IIB oro-
)r(AecrBJrfleMrrx noa6ymgaroqux BBeBA rre Momer 5uTr, rplrulrtroii ranolo cr.tJr6-

Horo cBeqeHrrrr B 3a[peue]rHBrx JIr.{Hr4flx [241. 3rcu., ro-BE[r.IMoM-Y, MBI IINIeeM

geno 1la6o c uraHeraprrofi rynrraunocrr,ro, flApo noropoli uoilr{er 6urr, ue BlIAHo,

ntt6o c ocrarl{oM cnepxnonoli, Hotopr,rit clrerrrrcfl 3a crler rir,rgetu.recnoft

orreprurl pacrunpnroqeficn o6ono.Ixr.

.S 3. 3 A BI4CIT ilI OCTI, II O.]]H Off OTH OCIITN.]I I,}I OIT IIHTEH CI{B H OCTII
3A N PEUIEIJ H bI X JIIIIIU IZ OT TET(II I]PATYPhI II I{OH I,I 3AIII,II4

Iian nngno rr3 ypaBlreHltft aneprerllalecuol'o 6atauca (2,21), eJrel{rllol'I-

Ha,r rcMrrcparypa ccrr, rpyrrurUrR 5, ,r >i . Aru 3B('B&uI rlalrHoro cncti-

TpaJrLHoro r{ilaooa, [p]{ orcyrcrBttlr BaMer*r'oao rrn"rouleHltu [J TyMa]IHocrIl

(e,:consl) 7', aanlrcrrr rorrbr{o o, )f , .rlrrruu c }'BeJrr'rrroHr.re}l rocJrcA-

ueii T 
"y6unaet.C gpyrofi croporrbr, orHocurcJlr,Harr nr-rro[rcr{Buocrb aarrpcu1enlrux rttnnr,i

ollp()AeJrtrercfl t[uanuecxlr,vr4 ycrroBr,lflilrlt ]l r]rllil]IHocrlr, I-JIaBH6IM o6paaou
r,roulrsarqlrcii r{ TeM[eparypoii (cuurafl nplr DTo[,I, tITo orHocr{re,-Ibuuli xr'rutt-
.recnur,l cocraB Bcex ryN{arruoc,eft oguuarton). Irlurcpccgo ts cBrIBIt c arI,I[,I

xotg 6r,r rpy6o BrrtrcH14.Tr,, fialt BIII4flIor lralrcrorr[rFI rro]rtraaur:rrt ]t rellrropa-

rypbr 'ra Berurrr,rr{y >+ , )cJroB,rx, coornorc'rB)'roull{x nenoropori c'r'a,-

sap'uori arr{rrlryauoii finul,ro.r,
30



I4HrcHcnslrocm nrc6ofi aaupeuleunoft Jrtr{H14rr B eilll[tIrI{ax [IIlrenc]/Iu-

Hocrr{ ru.urtr H DaBHa:
v q8l4 1,"

r 
-0.38.1g,r 

!l.rf7'.', +:2-r--r;-ff, (3, 1)r lfi 
- ,,,,1 ,r* br( r) " " t

rAc norcrrrlffan noa6;,nucHtIE )/",1s BbI]la}IteH B 3prax. -[D0pMyJ]y (3, t) uotruo
Sarrlrcarb conpaxtreHHo :

I,r1t:Yr*@, (3,2)

r4c O - AJrrr AaHrloft JItIHur,r {yunqnn roJIEno reMrlellarypu. Ona ra6yfln-
poBaHa s ra6n. 4 gtn He6yrflpHblx JIl4HI4fi r,toHoB i\II, OII, OIII, SiI r,r

SIII. Ta6n. 3 cogepmr{r BHaqetllIfl Bcex Heo6xoAuMEIx aroMlrr,Ix rrapaMer-

pon. 3naueuue Q;7 Unn SIII 
-Hell3Becrlro, 

oArtafio, cyga no o6uleuy xo4y
BaBr,rcnlrocru Q o'r y" l,ilrr ue6yrnpuux nnutrri (cu. ra6n. 3), ],Io]r(Ho rloJra-

r.orr, r1.p6 orlo 6mreno r 3. Paccrr.lorpr{M crarrara, HaH AoJr)nHa trBMeHflTLcrr

OII
OI II
SII
1\II
SI]I

1.44

1.73

t n.)

2.39

3.0

o.Df

2.49

1.S4

1.89

l.Sti

2Dr, ., ----> 4S.,
12t 12 t2

1D" --> 3P, o

2p.,, ., ---+ 4S",
lzt It i2

1D" +;lP, ,
1l)" +:lP, ,

3726-3729

4959-5007

6730-6716

G5S4-654,3

9069 -90,10

4

I
4

I
I

5

6

7

IJ

I
10

11

12

JO

l4
15

l6
77

18

19

20

(;.50

l:1..13

2 ir.00

39.40

ir(i.60

76.50

99.0

120.5

I4.1.0

I (iit.0

1I1.0
21.6.0

24G.0

26G.0

2 S4.0

:10s.0

1.88

3.98

8.73

I5.65
24.8

35.7

49.3

63.5
80.0
97.0

115.0
132.0

150.0
169,0
188.0

208.0

0.55

2.O2

5.53

11.78

2t.3
34.3

5 L.6

72.0
95.0

121.0

150.0
181.0
2L4.0
25r.0
286.0
322.O

I ii.45

)7.30
il8.3
78.5

I l2.0
r.18.5

I91.0
2 33.0
l78.0
32,1.0

:i69.0
,1l. 1.0

4 r-r.S.0

ir0l.0
516.0
i1)0.0

Ta6rurla {

20.2

54.3

7ti.0
102.0

I30.0
156.0

:1 82.0
20s.0
2 3(i.0

2(i2.0
2S9.0

lil J.0

ii.12.o

3ii9.0
i)1),1.0

ol

Ta6rrqa 3

SrrA.reilrrrr (ryrrrirlrrrr o i0-3 l1Jrl Ituoy,l{pIILIX JItlIItii uorloB

rIcptxo;1 l),rA /_,,

Te , 10-3



SI
i"'- """""""'
i 10.36

OI NI
Ta6rurla 5

i H"i :' i 11... -
2l. ir S r3.5:i i

HeII HII :
.......'.......'..........:

: 54.4

: gettt

SII
2',t.4

SIII
35.0

SIV .........j oiv
77.0

@lm. 4. Sanucralrocrr rdrrreEcr{Buocrer,l aanperqenur,rx runrfi
paBHLrx rrorroB or 7p (n e4uulrqax lrrrreHctrnrrocrr{ trx [pI{

7': 10000')'

AJIfI yHaBaHHLIx B6IIIIe IIflrI{ r{OHOB. tlrO6rt Br,rBecrr{ cpeAHrOrO BaBr{cr,rMOCTb

@ (?i) Arrrr >l+, rreo6xoAr{Mo xorfl 6,ltpu6tns}rreJrbHo BHarb, Har(yro Aorrro

--floT oor4el{ TIHTeHCT{BHOCTT{ COCTaBJTTTTOT rrHTeHCr{BHOCTT{ JTZIHI.J.II I(am.qOtO r{3 3Tr{X

I3.55
OII

35.16

OIII

14.;4
NII

29,6

NIII

47.3

SV
72.0

NIV
77.0

orHocr.{TeJrr,HarI cyMMapr{afl r{HreHcrrBHocrr, aarrpeqeHHbrx luuupl c teMilepa-
rypofi. ,(nn y4o6crBa BBeAeM {yuxquro

€l(7^) - ,,9 17',),"\- e/ o (10000) '
r. e. 6ygeu orHocl{rb BCe r{HreHcrlBHocrrr BanpeuleuHbrx nrarurfi H uHreHc}rB-
rrocrrrM r{x rpu T":L0 000'. FIa {xr. 4 npr,rBoAflrcfl rpa(ruHn tfyunquii @ (T,)

{wn



uouoB. Octronunancb lra rrlreroqr{xcfl B Jrr{reparype Aar{Hhrx ua6nrogeunir gnn
cnenrpoB glr{rliyenux ryMaHHocreft [10, 24], noxuo cqtrrarr,, qro B cpeAHeM

onoJro 50-60% r{r{reHcr{Drrocrrr Bcex BarrpeqerrHbrx rurulrft (6ea rlururl ISIII])
trprrxolnrcfr rra Jrr.rHrrl{ tNIII; upu6ruaurenruo 30%o cocraBJrfler ilvfirrfl.
),3727 IOII], ocraJrb]roe rprrxoAl{rcfl I{a Jrrrgr{rl TOIII] u [SII] (aameuru, uro
orl-Iocl,ITeJrLlrbre IrIrrcHcrrBI.IocrI{ llrrurit paBHbIx r{ouoB cI{JrrHo MeHflIorcg Aa}r{e
B npeAeJrax oguoii ryMaHrrocrrr). Iuicxogn r{B aroro, HaMrr Br,rBeAeHa cpeAHrrfl
BaBr{cr{Mocrs O (7,) AJrrr cyM-
ltapuoli r,rrrreHcrrBHocrrr Jrr{-

wrft arerrlpex r{orroB NII,
OII, OIII n SIII (r[ur. 5).

flpexge .relt BnJrrorrarr,

CiOAa 3aBI,ICIIMOCTL OT T o

[JIfr r{HTer{cI{Brrocrtr{ nr,Innii
ISIII], BbIfrcHIrM, ItaHyIo Ao-
JrIo cocraBJrrrror oHr,r or o6-

ueii r,rrrrerrcr,rrHocrr{ Bcex
Barrpeqeurrbrx nl.rulrft . Cy,qn
rro rol{y, arro cepa u gn{-
{yanr,rx ryMaHrrocrrrx r(o-
EteT IraxoA[Tr,cfI TOJIEItO B

Tpex cTaArux r{oHr,rsarur[
SII, SIiI, SIV (crr. unrne),
IIprrqeM ocrroDlrafl cTaAr{fl -aro SIII, a rrorerrulraJr BoB-

6yrxgeur,rr ne6yrnpurrx rrr{-
uuii ),). 9069 n 9040 ISIIII
o.rerrr rrlranult (1 ,36 ,o),
MOII{HO IIOJIaIaTL, aITO AI4(p-

(Dr,rr. 5. It nnnogy cpe4uefi BaBrrcrrMocrr{ l, * o, rr.
-'9

{yanr,re ryMaHFrocrrr AoJr}r{r{br AoBoJrr,Ho .rrpno cBerr{rr,c.fl B Jrtrrrr{rrx ISIII] *.
To'rno rroAcrrr.rrarr, u]rrelrcllBHoc'rrr D.r.r{x nyuufi. Mbr Ire Mo}HeM, TaH Han

HEII3BECTI{bI IIII XIIMUTIECHIIiI COC,AT JI , HI{ TIOHI{3AqI{.[I CEPBI B TYMAH-hg

HOCrr{, OI{Har{o IIoprrAon Berl4arrrHrJ rrerpyAHo [Oryqnrb. Ecnn naarr cpeA-
Hlrft xulru'recnnft cocraB [JraHerapHErx TyMarrrrocrefr.126l u carr4Tarrr, qro

on raxofi ?I(e r,r AJrfr 4n{rpyaurrx ryMa}rrrocreit, ro Ans ll rlMeeM sHarre-hn
utte 0.1'7 ' t0-3. flpegrorornnu, qro ronrno 1/, BCex aroMoB cepbr Haxo-
[trrcrr B cocrorrHr'rr sIIi, rorAa uo $opnryne (3,2) lr ra6n. 3 naxo4uu,
qro npr{ T, - 704 4iUiL = B, r:. e. rrHrencrrBrrocrb nurrufr_ I). 9069 + 9040,3

tsIII] rorrr[ ra*afl He, nar{ lr,rcrrctrBHocrr, nunnrt. NII, oiI, oIII u
SIl, eMccrc B3flr6rx. 3Ha.rnr, npr{ BbrBoAe 6 ([) 4na o6rqeft ur]rer{clBrro-

* nng ryMaE*ocrtr opuoua ortr JruEtru o6uapyxeurr tr or{aBa;rtrc' oqe,6 trETe'ctrB-uuuu [25].
g IIan. ItpbrMcn. o6ceprar., rou XVII JJ

0llel



crr.l Bcex SanpeueHHblx JII,IHI,Ifi MOifiHO nllOCTO B3tITL CpeAHIOI0 OT AByX

npr4Bbrx, uao6paxeHHblx Ha {xrr'. 5. I4s aroro pIICyHI{a BI'lAHo, tlro l{3Me-

HeHne T" ta 2000o s o6lacrs reMneparyp 10000" Ir3r,IeHI4r \'+ rpII-
MepHo ua 500/0. - 

/1

Br,rncuulr rerrepb, rracxoJrbro ue6onruu,re paBJrItqI,IfI B I{o}tltBar{I{rI Motyl"

rrprlBecrrT It rlSMeHeHIto > + , cqllrafl npl{ 9To['I, lqlro I'e: collsl 11 qro'

oruocrlreJr.bHblft xnMlrq 
""ilrfir' 

L,o"raB Bcex ryilIauHocreli o,4lrlrartoB. Ha'rueM

c HrrcJropoAa. Ecnu [prrHrrrs Bo BHr4MaHrre ro, qro rIorerIqI,IaJrLI I{oHI4BaUI4II

r{or{oB OIII u HeII uoqrr.r o[I{HaHoBbI (cu. ra6r. 5) n uro ,qalr{e AJIrI 3BeBABI 05
rrBJryqsgra" rroJrr{ocrbro o6prrnaerca ua )' 228 A 1tr. {rur. 1), ro llMelorcfl Bce

ocHoBaHr4s rroJrararb, rrro rroHoB OIV n glrt!$yaurrx ryMaHHocrrlx ripar(rrr-
qecxr.r ner. B noJrF,By aToto roBopI,IT Tax)fie orcyrcrBl,Ie pexorra6raHaIlI{oHI{r,Ix

nuuufi HeII 4axre B caMblx IIeHrpaJIbHbIx qacrtlx g[+{yaurrx ryMauHocreft.

C upyroii cropoHbI, ecJILI cpaBHLrrb norel{ql{aJrbl r{oHIIBaIIIrI{ r'I xoeQ{uqlt-
er{Tbr rIorJroIIIeHr{fI B HerrpepbluHoM crlexTpe grn OI lr HI, ro, nocxoJrbny Bo-

AopoA rloJrrrocrbro trrourrBoBaH, aHaJrorr{rlullii rrrnog Mo}nHo cAeJrarb r{ orHocr{-

reJrbHo rroHoB OI (ecnu qI,IcJIo I{oHoB OI 6rrno 6u xorr cHoIIbHo-III46yAr, aua-
qr{reJrrHo, ro BarrpeqeHrrble JrI4I-II{ra II 6300 n 6364 [OI] uoxno 6rrno 6rr ua-
6nrc4aru). Tanr.rrt o6paaou, nlrcJropog n gr.r{{yansrx ryMaHHocrflx HaxoAl.rrcfl

roJrr,Ho B AByx oraAr{rlx rroHIrBaIII{I{ OII lr OIII, a rax ItaH $yuxqran O o ypan-
:gleuutt (3, 2) e o6,nacru reMneparyp 10000" ArIfl arl{x IIoHoB Mailo orluqaercfl,
ro BBarrMr.rbrfr uepexog OII=OIII cyxlecrBelrHo He IIBMeHI{r cyMMy I{FITeHCI{B-

uocrefi 1*, + *, tI azzz.

Pacclrorplru cepy rr aaor. floreuqrraJr r{oHrlaauulr SIII ranoti E{e, HaIi u OII.
Jluuuu Nl + N2 TOIII] xopouo BaMeTHLI Aall{e Ha cpaBI'IrIreJIE,Ho 6onlrul.rx
paccrorrrrr.rflx or uoa6ymAaroqert aBe3[bl 1241, '1ls roBopllr o ]IaJrIlqI{I{ rar[
r4or-roB OIIL l\,Iomso rroJralarr,, arro no xpariuet",t l{epe raN,I, rAe Ira6JlloAalorcrl

r{r,rreHollllHble JII{}Irr[ Nr f Nz (n neuocpeAcrsentlot]i 6ntteocT'rr or anes4), aua-
qr.ITeilbr.rau alacTL cepbl AoII?fiI-Ia HaxoAI4Tr,Cfl B CocToFIIItIu SIV. LI'ro xacaeTcFt

a3ora,'ro or-r no4o6rro HlrcJlopo4y x{o}Het rraxo[Irrrcu rortsHo B AIr)'x craA1,rflx

r{orrr,r3atllr}r NII l,r NIII. O6a lloHa lI SIV rr NIII rre cBerFlrcfl B sarpeu1eullblx

Jrr.rrrufl.\i: olenrporruan nour{inrypaqIIfl y rIrlx raHarl Hte, ltaH 5' OIV (2p)'
a nooror,ry c pocroM rror{rraar.Ir.rr{ (uepexo4 SIII n SIV rr NII r: NIII) rI}IreII0IIt}-

Hocrb Barlperqel-Ilrblx rr,rnr,rli Molfier cI,IJILlLo yt{e}IbrrIITl,cfI, r'IHoI'I(a Aalxe Ha

40 - o0%, qro cllaBI-II,rMo c ,r3MelreHr{flil{rr, rJr,IBBa}rrrblMr.I BoarIo}I{Hoti paartocrr,ro

reMrellaryll. BealrMHrte [epexoAbl Me]I{Ay LIoHa\{tI SIi Ir SIII c)'UecrBe}Iuo rle

IrilN,IeIrflr cyMMy 11srr1 *ltsrrrl.
t'py6o r{o}fino [peAcraBr{rr ce6e cJre,qylouylo HaprIIHy cocrouIIIrfl ttoHt{-

Baqrrr{ S, N r,r O B runu.IItor,i glrr|itpyauoi,r ryuaunocrl'r c noa6yx4arorqeti eoea-

4oit 05. Boane catraorl BBeB[Er, Ha cpaBr]r,rrerbr-ro ne5onsruor,t paccroflIltlll or
r-ree, AoMr,rHrrpyror(lrvru frBJrFrrorcfr lronrr OIII, SIV rr NIII. C yAaJrelIIIeNI or
3BSBABI proHlraarlr,If rIoCTerIeHHo lla[aeT. flpr,r6nrraltreJrEHo B To\{ r{eoTe, r.Ae

N(OII) > - N (OIII) * cepa Haxo[IrrcrI ]rllell\{yqecrne}Ilro Bo ntopotir

* f(1n 6omlrrl,rncrsa Iira{r|lyauLtx ryuanuocteir n 6o.,tr,treIi qactll o6'l,e;vta ux N (OIII)
MeHr,rre, ueu N(OII).



cra.qrrr,r r,rolruaarlrrr-SllI, a N(NIII)<N(NII). CAa;rnuefiuurN{ yBen{rre-
Irr,reM paccrorrrrr4rr l.rorrrrBarIr,rrr rrailaer errle cuJrbrree: OIII ]repexoArIT a OII,
SIII n SII u NIII r N tI. 'I'an nan orrryrrrecr{arr roJrrla Arrr trorrr{Bylorqero

rrBJryqeHnfr rrprr arol{ Merlacrcfl uano (lrour,rBarl}rfl naidaer B ocrroBr.IoM }IB-Ba

grnnrorlr'rr,r), To peBr{r,rx rllaHr,rr( Me}rrAy BorraMrr !rorl{Barlru{, ro-Br,rAr,IMo[,Iy, Ire

0yuecrByer.

F(ax npu orou 61,1crulBMerrflrrrcfl )'/, L).rer;ngrro, nocrto.rrlliy rtonr,t SIV

ll NIII HC cBcr',r'rcfl u;rarr)er\cr,,o,*r,,il,rX, ro c yAaJrcrrcrr or' ,o.rau,)|
. u"'

CHarIaJIa paCTeT, AOCT[tl.aeT CIlOel'O MaI{CI,1I{aJILIIOIO llHaqellllrl TaM, I.Ae 1]O,rIbIIIe

Bcel'o r{orroB SIII, a 3a'|eilr y}rro [prr6,r-rrr3r,rreJrrr]{o rocroflrrrri} J{o canorl rllarrlr{rJ

()nr. 6. 3anlrclrltoorn otnorueulrfi t{HTegor.rBHocreii mlnuiil neno-
Topr,rx lrouoB or IroHI{BarI[r{ B TyMaurrocrax. Ilon.leprtrryrbre

npylnorrxrr yfiaBI,IBaror Ha rraJrr.rqrre r,roiros I{eIl.

ryr{aH}rocrr{. Cornacno c ypaBrreHrrer,r auepreruqecnoro 6ananca (2, 2l) orc
oSHaqaer, arro B rlerrrpe ryMaHrroctw 1'" gonmna 6rrt, MaHc[x,Iarbuoli, aateM
oua 6rtcrpo naAaer c yueruileul{eM paccrorrl{r{fr or BBeBAr,r rr, H&rrr{Hofr rrpr4-
6nuaurensuo or rol'o Mecra, rge N (OII) > N (OIII), craHoBr{rcn uocronsuoft.

flpn oqeune rrorrlraar[r{n n gr{+yaH];rx ?yMaHr-rocrflx, rro Aa}rH6rM na6,nm-
gennft, ryql]Ie Bcef o IIoJI6BoBarbctr orl.Iolrel-rrleM IaurenclreHocrer,l nralflrft

{tsllt , ,I'":-. llcpuoe r{B r.rrrx coBceM }re 3ar;r{cr4r or ,1,", tsropoe - oqeu6/ 1Nrrl 1N, -F N,
He3rraqr,rreJrbrro. I{e'rpyAuo y6egurrcn, qro HaH rrepBoe, TaK fi BTopoe
orHolrleHldfl yMerlblxalorctr c pocroM I{oHr,rBaulru. fIo r{MeroullrMcrr AaHHr,rM
ua6lrogeulrfr [24], ],IcnpaBJIeIIHbIM HaMr{ Ba Me}r{BBeBA}roe [orJrorqe]Ir{e, HaHe-
cello lrecHorrblto roalen ua {ur. 6. flo ocflM orJro}fieHBr 3HaqeHr{fl yga3agHbrx
Bbrrrre orHoruenuii. He6o;Eruoft paa6poc roqeK, BOBMOEtrro, o6ycnouneu ue-
roqHocrbro AarrHr,rx na6nrogeur.rfi. flo4uepxHyrbre HpyxroqHr.l - ryMaHHOCrtr
r{Jrrl aracrl{ TyMal{Llocrefi c xoporuo na6lrc4aerubrMr{ JIr{Hr{rrMr{ reJrr[rr. Ilocne4-
Hee yHaSbrBaer r{a noBbrrrrelrHyro crerrellb eoa6yxgeulrfl TyMaHHOCTT{, qro xo-

T-
poIIIo corJracyercfr c SaBrrcr{Mocrr,ro orHolllenur? ,tsItt trr -Irrn or creleHr{

t [NrI] , N, + N,
rroHrrSaII[rI TyMaH]IocTr{.

1.0

AB
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.S 4. OIIPDAEJIEHI,{E ?? TIO I{HTE}ICI4BHOCTflM ,TI4IIIIfi
Nr f Nz[OIIII I4 I3727 [OIII

Tor rlaxr, rrro nrrcJropo[ u Au{r{yBr{brx raaoBr,rx ryMarlltocrflx Morfier Ha-

xoAr.rrr,crr roJn;Ho B AByx craAl{fx r{oHI{BaIIUIT OII u OIII (cu. $ 3), gaet uatu

eqe oArrH MeroA onpeAeJrer{I{fl sreRrpoHuofi reuueparypbl. tr4Aen ero saHJIIO-

qaercfr B cJreAyroruenr. Ecru crlr{Tarb, rrro orHocurenrur,ui xLrMI{qecHL{fi cocraB

(Dln'. B. Ilouorpar"rua AJrrr oflpeleJreur{fl qr{cna uouon OII u OIII
n lur[r[yarrlrx ry],raHuocrfl x.

Bcex ryr\Iarruocreti oAr{HaHoB (cxameu TaHofi, Har( cpe[Hrrfi xuNrz.recxufr. cO-

0TaB rrrraHeraprrbrx ryr(alrHocTeii), ro rj0er-I{a AoJUr{Ho rrMeTb MecTo paBeHcTBo

notr , zoIII no tL 4\

-T 

\-' -/
iltt ' tiu fltt

BCeX aroMoB r(rrcJropoAa B e[r{Hr{rle ooT,eMa, oTrre-

ceHHoe H arrrcJry aror,roB BoAopoAa. Ecnn reuepb, rroJrr,Byflcr {opuynofi (3,2),
37

,\" +- trotrrHoe qr4cro
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nori u orrrBbrpaSr{Tb . fi 
---seDca."H kn

IIbIx JIITIHIIfi N, * N, n ), 3727 ,

I stzt 6-rI "OTT

oTHOCnTe16rlr,Ie rrHreHclrBHocTrr He6yJlflp-

ro ypanHeHlrc (4, 1) npranaer BrlA:

(4,2), Ii, "OIII-,i,,

lge t{ryuxqu, Oorr , @orr, BaBllcflr roJIE,r{o or reMleparyprt, 9ltc.neHuBle aHa-
qeurrfr r.rx r,rMerorcfl a ra6n. 4.Ecnn 6r,r uonuoe rlr,rcJlo aroMoB xlrc.nopo4a 6ulo

@nr. 9. I{ouorpauua [JrE orrpeAeJrerrllfl rrrrcJra uouon NII r'l SII s ,qrlt[lfysuux
ayMaHHocrrrx.

r{SBecruo roquo, ro ypaBHeuwe (4,2) 4ano 6rr IraM rotl}Ioe suaueul're 7".

oguaHo paBr{ble aBropbl Aalor pa3HbI" ,uruo"rru}-, IloaroMy, fipr{HrrMafl Har(oe-
tLtr.'

uu6ygr o[]ro trB urax (ranu cpeAuee BHaqeurle), Mbr reM caMbIM norytlrrM eArIHyIo

lJrE Bcex ryMaHuocrefi runary reMneparyp. Ornocnte.nbHLIe 3HarIeHI{fl reMfle-

paryp 6ygy, [paBr{JrbHr,rMr4, xorfl a6conroturte BIraqeHI{r I4Ix Moryr 6uru ne

coBceI\r Bepl{brMr{.
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,(nn 6rrcrporo perxeHr{a ypaBr,reHrr (4,2)cocrawrer-ra HoMorpaMMa ({rrar.. 7).
Coe4raunn roqnfl gnyx Hparlnr,rx urI{aJr, Ha HoropErx HaHeceHbr rrnTeucr4BHocrr{

nuriuil N1+N, t )'3727, trpnnroii JrrrHrrel;r Mo)r{eM gra lro6oro Aurrro.o l!flu
IIpoqecTb cBepxy SHarreHrre 7.. Hax Br,rAHo r,13 LroMotpau,l,ru, naftgeHHafr Tar(r4M

o6paaoru BJrerirpoHHafl reMneparypa B BHaqr{reJrE,Hoft rr,repe 6yAer aanncerb or

npr{Hfrroro ,rrura,rrr' 
n9, 

I4:; uouorpail{N,rbr rJrAHo rar(Ere, Hacxotrrbr(o oruu6xntlu
B OllpeAeJrer{r,rrr r,rr{reH0r{BHocreii Nr+N, t},3727 cRa?fiyrcFr Ha roqHocrm onpe-
.AeJreHlrrr reMuellarypw 7', .

,(na oupegeilettrrr rrr{cira r{o}roB SII, NII, OII lr OIII oruocnreJrbrro aro-
MOB BOAOpOga nO na6nroAaeMLIM rrHTeHcrrBr{ocTfrM flx sarrperqeHrIr,Ix JIuHI{ri lI
narl4euuoii Tu ganrcn rroMorpaMMu ({nr. B u 9). To.rna repeceqeHurr rrprrMofi,
CoeAld]Isloulel,l IIHTeHcIIBHocrb .rrr,r]rrr[ [ar{Horo r[.ofta \[ T e (Uue HparlHrre

ruxarrr) co cpeAr-reii urnarror-r Aaer BuaqeH"" ::.

3 i\It.-I I()tI EII trIE

B rracronruee BpeMFr aBropoNr rtpoBogrrrcrr pa6ora rro Ha6flroAeur.rro crer(T-
pon gfi++yar{brx ryr{ar{Hocrer:r, o,qr.raHo AJrrr npeABapnreJrr,Hor-o paccr{orper.rrra
r{crloJlb3oBaHr,r rrMeroulrlecfl \:Ete u .Trr.lreparype I{aHHr,Ie Ha6rroAeur,rfi. Errnn
r{cnpaBJreHbr 3a Me}r{BneB[r{oe rror.rlorrlerrr,re (no noxpacHeHrrrc O-B asea4)

I{IrreHCr{BHocrr{ nmnuli B crrenrpax rrexoro]lbrx gu{{yaur,rx rylranr.rocreli
(NGC 1976, IC 405, NGC 2264 rr /rp.), roryqeHHr,rx flmoucouoM [24).,{aHuue
na6,nrogeulrrt 4na ryMaHHocrr,r <,Cenepuan Aruepunau (NGC 7000) BBflrr,r r{B
pa6orr,r C. B. llnrerruepa [10] .

B craer,r c rrerioropr,tMr{ 8618oAaun $ 3, oco6eHr'rbrii r{r-rrepec npeAcraBJrfrer
,co6oir I,IBMeHeHrre ailexrporrHorl T euleparypBr c paccrorrurreu o'r uoa6yzr(Aaro-

IIIIIX BBe3A. Tari rian [Jrfr Ha]fiAor"r TyMaHHOcTrr ofreHTpbr or-rr{MaJlr,Icb B rrecrioJrb-
HIlx Mecrax ee, To aror Borri]oc r.rerpygrro 6r,r,rro srrflcHr,rrr,. flprlN{errFrfl Mero[,
onr.rcaurrr,rri u $ 1r, o6uapyp(eHo, tlro ,qJrtr He1orollblx ryMaHHocrefi" 'l'r tpn6nu-
BrIreJIL,Ho rroororrlrr-ra Bo BceM ee o66eMe (NGC 7000,2264), gna gpyrr.rx (na-
npl4Mell, NG(l 1976, IC 405) oHa 3aMerHo rratraer rro rrarpaBJrerrr{ro or uerlrpa
x nepurpepulr ryMalrHocrrr, fl]lrrrreM xapafiTep BToro rraAerrr{f oareHb rroxoEt }Ia
Tor, noropblii c;re4ooaro oErlrAarb, rrcxoArr rr3 o6qrrx coo6parxeulut ornoclr-
TeJrbHo rTorrrr3allrrr B ryN{aHrrocTrr rr 3r{epreTr{tlecHoro 6ananca cBo6oArrr,rx SreH-
'TporloB. Ha tprrr. t0 ro.rnanur orN,reueFrr,r noa6yrxgaroqr{e BneBAbr rr qeprorrnaMn-
rloJroxtelrrrfl [trerrr cnenrporpac[a ua ue6e orHocrrreJrbrro arr{x BBeBA. Boane
xarrtrorl qepro{Hr,r yltaBaHa reM[eparypa, HaftAeHHarr rro MeroAy, orrrlcaHr{oMy

n $ 4 npu aI{aqeHI{I,I 2:0,2. t0-3. OtMeruu, rlro a6coJrlorgble BgaqeHrrrr er,tx
IL ,,

'reMneparyp Moryr 6rrrr ganeHo He coBCeM Bepr{r,rMrr, no o6qufi xoA rr3MeHeHr4g

'IeMneParyprr 6eaycnonuo r,rMeer rvrecro (oH rrorrrr[ He BaBrrcur or rprrHflror, 
ff1.

tr4nrepecuee Bcero ro, qro aror xog (cnr. t[r,r. t0) oxaBaJrcfl rrMeHHo raxoB, r(ax
aro onrlcr,IBarrocb a $ 3. B rleurpe .r,yMaHHocrr{, r. e. B Henocpe4crseuuoit 6nu-



BOCTII OT 3BO3ALI, TellllepaTypa MaHCIIi\IaJll,Ha; C HaqaIOM yAaJIeIIIIfI Or sBeBALI f3
peSHo naAaer u Aarlme yE{e craHoBLlTCfI IrocTofIHHOii AO CaMorO Hpafl ryMaH-

HOCT!I.

Moxuo yraBarr, Ha erqe oglry BoBil{ox{}ryro npuqrlHy yMeHbrueIIrIrI aJrel{rpoH-

Hoii reMleparypr,I no IIatrpaBJreHrIIo qeHrp-Hpaii ryrtauuocrll - aro yMeur,-

[regr,re cpegnell SHeprI{I,l r{OIrIrsyIOUelO IiBaHra SBesAbI C yAa"rreHIIeN'I Or Hee

(s.:/ (r)); cM. ypaBHeHIre (2, 22). llocneArlee paBHooHJIF,Iro roHpacl{e}IflIo

3BSBIBI B AaJreItoM ytrrpar{iltorere, BbItsBaHHoNI ceiIeltrrrBHbl[I llot'JrorqeHlreM

s caMori Tyl,rarrHocr],r, Taxoe rorJrorueHne rto]I{er 6r,trr, o6ycnoBJre}Io, }Ianprr-

Mep, rraJrr,rrrrretf rorrHoll nbrJrrl (paAlryc nbLrrIIHoH a - 200-300 A). Ecrlr aro

Our. 10. IJa6,nrogaeruoe rl3McrrcH!Ie e";renrpottuoii reMtreparyp;r
B TyMarrrrocTfrx c PaccroflHlrLlM o'r Bo3oyfi{[am]qlrx 3Be3A.

IlotJIolq0rrrrc cooTBeTcTByeT Ba(oHy tr-t, To, HaI{ [oIiaSaJrI{ BLIqtlCIeHI'Ifl, Yxo
trprr r912 j. - 0.8 cpeAI{flrI sHeprl{fl I{oul{sylotUero I{Ba}Ira rlaAaer B ABa pa3a,
qTo nolrrrr3r.rT Ter{fieparypy npr,r6nuenTe.]rlrlro pa3a R noJITOpa.

f{pyrurr BoBMo}nHbrNr Mexa}rr{Br{o[,I oxrraErAerrlrfl, noropLIl:i ycI,IJIrIBaJrcfl

6r,r n nparo ryNlalruocrrr, MorJro 6r,r cnytnnts noa6ytrtgelllrc EJreI{TporIIIbIM yAa-

ponr nei,i,paJrl,Hor-o BoAoilo[a, O4namo, corrracllo reoplllr IIoIII'I3aUrII{ C'rper'r-

rpeua 1271, Bo,qopoA IIoHIBOBaI{ [paH'r'IIqecHiI rroJIF]ocrblo Ao paccroflI{lIr
0.95 pa4nyca Borrbr HII, rroeronr)r Br.ryrllrr ryi\IaHrrocrrr arot at!{el{r ne Mo}Itcr

I{Merb BHar{eH[fl, Ocrannurre llcrolrultHtt oxJra]r{AeHlIfl, ItaIt )rr+te yItaBaHo

B S 2, HecyLUccrIrerIIIr,I.

Ha6nroAeurlrr ryMarlHocreir, npouoArrMble B HacrotIrl\ee Ilper,Ifl, rIMeIor IIerIE,ro

Torrrro pelrrrrl,, Hanafr r{3 AByX npuq[H (r.rany.renr,re B sanpclqeHHl{x rul{IlfJx
trJrrr cereHTrIBHoe rrorirorqellrre B Ty[far{}rocrrr) ornerc'r'nerrila Ba y}IeIIt ulcute 7'o

c yAaJreHrrer{ or Bo36y}fiAaroqllx 3Be3A. Io-nlrglrMor{y, caM xapaHrep aroro
yMeHLlreHrrfr AoJrmeH 6nrr paauuM AJI,I HalI{AOI,i l,I3 9TI,IX [p[qIIH. BrOpOft

MexaIII.ISM, eCJIII OII OHaIKeTCfI CyIIeCTBeHHbIX'I, MOrI{eT CJIyE{I'I'I6 }IHAI{I{aTOpOM
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:,;,ail:z.tufl roHI{oIi nr,rJrtr (nnn gpyroro areuta), uorroularorqeit uBryqeutre
BBeBAbr ga raltuar-roBcnr,rM npeAeJror{ rt r{e BJrr{flroqeIf na Brr[r{Myro qacrb ee

cneHrpa.
B Bannro.rerrr.re npuHoruy rly6oHyrc 6naroqapHocrr, C. B. fllrxeJrr,Hepy

3a coBerr,r r{ rroBoeArreDrryro nor{olrlb, or{a3ar{lryro MHe trpr.r Br,rrrornenlrlr grofi

pa6orr,I.
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Tou XVII, 1957 r'.

ArrlArpAMMA UBET-CBETT{MOCTb A,Tf 3BE3L
PACIIO"IO)I(EHHbIX B OHPECTT{OCTflX COJIHUA

IJ. E. Ifut;.ottoa, C. B. Ifettpaeoau,, H, C. Ilo..toeqfrl.tttct,,
Z, H, ['arut.o6ct':.ttt-r,, It, I{. Yyaa,ea

llolyucnlt,qne crrcreMr,r rloros.nertrpu,recHrrx rIBeroB (crlrue-xe,rnrre u cltue-r[lro;reronrre),
a raftr{e (roroa;terirpr,r.recrtnr,l 6rccn B ,r(eJrroM rprnrrpe a.nn 234 6nlraxlrx x Co,nnqy aneag

11o 10 nn,4lrlroli nuayanuroft re;uruunr,r, a6corrorgr,re BeJrr{.lrur,r Horopbrx lr3BecrHr,r co
cpeluefi ourlt6ltor,l ucnr,urefi lr;r[ pasHofi 0'334.

Erecrt aneal il crrHo-2r(eJrrr,1e r{BeroBr,re gnBr{BaJrerrrbr lrpr{BeAeubl n doronerplrrrecxr{M
clrcreMaM V n B-V coorBerorBcrrno. Clrue-rluoJrcroBrJrc rlBeroBbre a(BrrBaJreHTBr o6paayror
tlotouerpr,t.recxyro crroreMy, He rrpr.{Bo,qr,rM)/o ri U-8, [ooxoJrlr{y na6;rxrgenlra BeJrrrcr, Ha

TEJIECHOIIAX CO CTEI{J]fIHIIT,IMI{ MEHI4CHAMiT.

,(ria no.lyueuur nalr6o;rcc roqHbrx I(aur{Lrx o 6.lruanlrx 3BeBAax nocrpoeu csoAHr,rii
t{ararror 6recna rr UBcroB BB0B/{ B cr{creMax V r B-V [o /taHHr,rM Lllapona, .(moucoua lr
l,Ioprana, Srlcua, iicroa, a rnnxre nacronlqeft pa6or6r. BanrLr sce 3BeBAr,r, AJrfi Koropr,rx
cpeArrflfl ourr'r6na s a6co.lrtoruor)i se.lrrl,tl,rnc lle npeBocxoArc 0?54. B cno4uon Haraflore
AarrEI Tar{}Ko rlpocrpaHoTBerrrrr>re cHopocrrr BBe3A orHoor,rrerr,r{o C)otnqa rr ux crrenTpr,r,
rrpl{BeAeuusre r{ cr,rcreMe N,IK. Hara,'ror (,oAepx{rrr 424 tncz;1t"r.

Paccltorperlre Ar{arpaMMr,i l(Ber-oBerrrMocr6 (l,I u, B- l/) nogroeprxAaer rraJrr{rr[e
o6r.tapyxenuoilr Srreuolr BerBIl, rrl.tyqeii rrelocpegcl'Berrllo no;I rrasuorl flooneloBilreJrb-
rrocrlIo, f{nyxqneruan ArrarpaMMa, IlocrpoeHHarr [o iIaHr{riM sa6;rroAenrrir aBTopoB, rro-
BItAr{MoMy, yxaallBaer rra BogMo}r(rrocrr, Br,rleJrc}rrrrr BBeBA oroii BerB}r uo y.nrrpadxtore-
tonr,nt ua6r,trr(aM I{BeTa, HecMoTprr na r'rc6o.rllruyro y.nurparlnoneToByro ,ryBcrBr{TeJrbHocTE

rpulreneunoli anlaparypBl.
O6uapyxeno, rITo 3Be3Ar,I nlrxnei,i rriicrrr rJraBHofi noo,;reTqonareJrbr{ocrrr rar(xe pagJrr{-

qaroTorr ymr:pa{tuo.tcroBrJMrr r,ra6r,rrraulr B BaBrrcrlMocrlr or rroiro}fleutrfi Ha Ar{arpaMMe
uBeT-cBeTrINIO0Tr, .

Izlccregoraulte cBol1Horo r{araJrora He rror{a3aJIo cBrBr{ rroirox(crrrrr{ BBe3I( ua tltaaHoli
rrocJre[oBaTe.rIi,r{ocTr,r c }rx lIpocTpaHCTBerrlrrrrMtr cHopocTfrMtr.

Paccltorpcno flo.rro]r{eurre Coruqa Ea [rrarpaMMe uBer-oBerlMocrb. Ono ;rexltr: ua
caMoM BepxHeM r{pae r,'raBHofi rrocireAoBareJrLrrocrrr. lloHaaauo, rrro r{ecoorBercrBr{e rIBeTa
Coruqa cpeAHeMy r{Bery BBeaA crrenTpaJrr,Horo H,iracca G4 o6'r,nc:,:,r'er:cs 6onrruoii Artcrrep-
clreii cootnoureglrn cleHTp-rlBer IIJrrr BBe3A rJraBHori fiooireiloBareJri,Hocrrr.

TI{I1 COLOUR-LUNIINOSITY DIAGRATi FOII STARS IN THII VICINITY O}'
TI{11 SUN, by 11.,8. l\ikonou, S. V. Nebasouo, N. S. Polosu.hina, D. N. Rachkousky,
K , K. Clruuaieu. - Photoeelectric colours (blue-yellorv anrl blue-violet) and phot,oe -

lectric rnaglibudes wiLh a yello$, filter have been observed for 234 stars up Lo

tlte 10-th visual rnagnitude, Iocated in Lhe vicinit-'v of the Sun. Stars rvith a mean error
of absolutc magnitude equal to or less than 0T34 were obscrvecl.

The magnitudes of the stars and the blue-yellorv colours $,ere reduced io fhe
photometrical systems V and B-V. The blue-violet equivalents form a photometric



sysLem vhich catrnol be reduced Lo II-8, becausc observations wcrc carried out n'ith
telescopcs rviilr glass meniscuscs.

In order to derive the mos[ precise data on near-by stars a genoral calalogue of magni-

tudes and colours in tire systoms of I/ and B-Il has been cornpiled froln the dala obl,ained

by Sharor,, Jolrnson and t\Iorgan, Eggen, Yates and in Lhe prcsenbinvestigation.All sbars,

the absolute rnagniLudes of rvhich have a mean cn'or less than 0'1154, u'ere included.
In [his general catalogue, rvhic]r contains 424 sLars, spaoe velocities rclalive to the
Sun and speotra, reduced to the NIK sysbern, are also given.

Tlre c,olour,-lurninosity diagram (l,Iv, B-V) coniinns Lhe existence of the branch

lying just belon' tlte rnain sequence and discovcred by Eggen. 'Ihe two colour diagrarn,
drawn frorn obscrvaLional data of the iiulhors, cvidenlly s]iorvs []rat it is possible io
dislinguish tlre stars of tllis branch by thcir ullravio]et colour excesses, in spite of fhe

small ultrar.iolet sensitivify of the instrumcnts used.

IL has been found lhat stars of thc iorver part of lhe main scquenoe also have ultra-
violct cxccsses, clepending on their positiol on the colour-luminosiiy diagram.

The dtrta of tlre catalogue does not shorv u dcpendence of tlre position of a rnain so-

quence star on the colour-luminosit,y array on its sptrce velociLy.
The position of the Sun on the colour-lurninosity diagram is found to be aL the vcry

upper part o[ the main sequence. T]re l<nos,n fact tirat the colour of the Sun docs no[ cor'-

respond to the mean colour of G4 type stals can be explaincd by tlrc large dispcrsion in
the spectla-trolour relation for main. scqnertoe stals.

t. I4snecrr.ro, arro Ar.ratpaMMbr rlrler-cnerrrN{ocrl fiBJrtrrorcg Ba}II}I61M cpeA-

CTBOM AiIa peilleHlrfr Mr{orrIx BOrrpocoB [pO6IeMbI BoBII,IHIIOBeITIIfl l,I SBOJTIOUIII

BBe3[ ]r c arort Torrxtr{ Bperlua npe[craB.rrrror co6ort ucnrroqfireflEHbIfi I{HTepec.

Trqatenr,noc u3)'qeuue AltafpaMlr, rrocrpoer{HBrx AJra pfrAa cKo[.]IeHI{i{ r{ acco-

qlraqrrii, rroFia3aJIo paBru1II,Ifl, o6ycnosnerll{ble, rIo-BrIAr{MoMy, pa3irItquflMfl

B BO3paCTe, xr.rMr,rqe0HoM cocraBe rI AIJyfrIx xapaHreplrcrl{Hax 38e3A It], [2].
B cnnair c grr,rM 6onr,moe 3Haqerrlre trplro6peraer BcecropoHIrItIt aHaJrI4:]

crpyHrypbr ArrarpaMrvrbr ]Ir]er-cBerr,rMocrr, o6rqel.o 3Be3I{lrOr-O nOJrtIlaJraH-

Tr{Itr{, Tan Han orr Mo}fleT traTr, cBeAerrrrtr o BoSpacTIIoM cocTaBc oI{py}fiaIoul{x
traC tsBeBA. .,\rranr,ra ToIIRofi CrpyltTypBI aroi.i 4lrarpaMMrI IIpeAcraBIIfler I{Hrepec

u Har{ 6r,rcrpan llaaue[Ha, Aaroruarr oc]roBaur{fl n ot6opy AJrrI [eraJrblror-o c[en-
TpocHonr.rrrecnoro ,IccJIeAoBarrr{fl Harr6oJree xapaHTepIILIX !{ Ba?fiIrblx o6r,entot.

OAnano rr31.qssn" Al,rarpaMMbI rIBer-cBerrrMocrr, o6ulero 3rreBAuoto lroJrn

BCrperraercrr c cepr,esHr,rNr SaTpy[HeHrreM rrpu oilpeAeJle]II{I{ a6coirlorHblx BeJIII-

rll{rr BBeBA. 3to aarpyAHe}rr{e cnJraABIBaerctr rra r.reo6xoAlrMocrl{ Toqgoto oflpc-

AeJIeHr{fI rrcrrnrlrbr\ paccrofl}Itlrt [o BBe3A !I TqareJrrHoI'o ytvglo Rr.tvtrrLrr4fr. 06'
Illeto !relr(3ue3[IIofo [ol'JlolqeHr,rfl cr]eTa. vlg.no}I{eusr,te 06cTotlTeJrbcTB& BbI-

HylI{AaIOT OrpaH[rtMTtCfI B ]IaCTOfI[tree BpeMA Lt3yqeIIIleN'I ALlalpaMMbI JII4IIIL [JIfl
Har{6oJree 6"nnarlrx BBeBA, pacloflo]rrerrr{brx rJ rrelocpeAcrueuHblx oHpecruocrfx
Connqa, AJrrr r{oropbrx }rMerorcrr HaAe}ilrrbre orrpeAerleHlra rpl{rolroMerpl,Iqecltptx

trapaJrJrar{coB rr AJrrr norop6rx Mo}Rr.Io IIOIIHOcrLro flpeHe6peqb BJTI,IflIMeM MeEt-

aBeBAHotO norJloqeHl{fl. Il cBolo OqepeAL OTO OrpaHIIq[BaeT IIac, B ocHOBHoM,

rrc cJreAoBa lil,reM crpyrtrypbr rJra BIloir Ir ocreAoBaTerIE rlo crrr.
llpu lrayueHtrlr roHI(oIl crpyltrypEl AI{arpaMMbI qBer-cDerllMocrb peqb

Mo)fier r.rATu, HoHeqHo, ToJrr,Ho o6 lrcnonr,aoBarrr{r{ AaHrIbIx rlroT oalentprrqecHl4x
Ha6rroAeunii e oco6euuocrl,r B oruoureullrl tIBeroB 3Be3A.

.tii



OqHano, HecMorp.rr Ha Bcro ar{ryarrb}rocrb paccMarpunaelroii: npo6nenrr,
Borrpoc o peaJrbr.rocur rouxoii crpynrypbr Ao rrocJreAHero Bpel{eHrr ocraBaJrcs
oTr(pr,ITr,rM.

Ilepnaa pa6ora rro $oroanexrpr4qecxolry u3yrrerrrrro Ar{arpal{Mbl qBer-
cBerlrMocrt, 6r,rla nr,uroltrena Srrenou [3], noropr,rtii [prlrueJT H BaHJrIoqeHI,IIo,
qro rrraDrrarr [ocrrcAol]areJrE,rrocrt, grn 6nrraxnx x Conrrqy 3BeBA paclaAaercfl
Ha ABe, o6naAaroulne HlIqroxrFro Manoli gucucpcrreri. 3ra pa6ora IroBJreItJra 3a

co6oii uenrrfi prrA BecEr{a Ba}nHbrx r{ocl{ororrrrqecnrrx Br,rBo[oB [4, 5], qro

B cBoro oalepellb rrocraBrlJro rJorlloc o ir{eJrareJrbrrocrr{ I'qareJrrrrorl npoBep(tr
noxoArrrrrx 71arrrrr,rx r.ra6lroAeunrii.

Becrua roqllbre rra6nmgellr,rn f{nrorrcoua u X4oplana, oxBarr.ruurre rre6oJrb-

uroe qr.rcJro uar,r6oree 6ruanr.rx x Conrrqy suceg (c rprrroHox{erpr{arecnrrMr{ rra-
paJrJraxoar{r,r 6onrurlmrrr 01100) rr HecHoJrr,rro BBeBAH},IX cnoureurrli, He rroxa-
BaJrr.r pa3ACJrelrr.rfl rnanrrorlr rrocJreAoRarenr,uocrlr [6].

Vnaaarrrroc pacxolr{Aerrrre crr{r\{)rJrr,rpoBaJro ganruer,iuee npoAoJr}fieHrre

pa6orr,r. Ilercolr 6rrn nonyueH r{araJror Berrrqr,rrr r{ uBeroB AJrfr 6luanux
aneeA [7], o6naAarorillrtt cpannltteilElro rreBr,rcoHoti ro.ruocrE,ro, BBr.r[y rpyAr{Brx
yc;ruou,rr,i qna (ioroorexrpr4qecxr,rx na6nroger.rurt n Anrrulr u HeAocrarorrHo
coDepl[e]rHoro il{eroAa, rrprlr(errelrrrolo rrNI AJrfr yqera arfr{renra arntocr[epuofi
ar{crl{Hltr(r,rr,r. Srrerr rar{E{e npeAnprrHFrJr AonoJrHrrreJlr,Hrre na6rrogelu,ul, pac-
npocrparrr.rR r,rx Ha rolnHoe noryuapr,re [8], [9]. Boree nonurrrt uarepr,rar Er-
reHa rre ilonaBaJr o6napvrneuHoto r,rl,r paHee paBAeJreur{rr, r{o Baro AaJr ynaBa-
III{e }Ia cyruccrr;oBarlre orAerJE,Hoii nocrregoBareJrr,rrocrr{, JTeir{arqefi uecxonrxo
Hr4)ile, qerr lranuan [9].

EuIe Ao ony6lnnonarrr,rfl arrrx rrccJreAouarrr,rr,i Smeua lr Ilerca y ]rac B CCCP
6r,rrur l'antrtc rraqarBl ABe aHaJrot-r.Iarrrbrc pa6orr,r.

O4rra lra nlrx 6trna Br,rnoJrrreHa A. C. IIIapoBbrl,r rra t2" pe{paxrope Acrpo-
uouraqecxori o6cepnaroprrrr r,rl{. B. II. Sule;ruap4ra. UM na6nrogallrcb 06r,r.r-
IrbIe cI{IIe-}neJrrr,Ie IIBeroBbre ar{BuBaJrcuTr,r. Ileo6xogulmre Ailft Ar,rcRyccr{rr
BBeBArrbre ueJrlrqr,lrbr 6palncr, ro AarrHr,rrr rra6nrogennr,i gpyrlrx aBTo-
poIr.

Izlcone4onaur.re A. C. IIIapona or'llaHr.ralerro BBeBAaMrr ao 835 nnglruoft
nr,rayanr,rror,i neJrllrrr.rrrbr r,r oxRarr,rnaer 150 anceu [10]. Paccuorper,u{e rroryqeH-
rrblx rrN{ oalcrls T0TIHLIX na6llogeru,tr.i tr conOcraBJIeIIIre Irx, B qacTI{ocTI,I, c Hr,rHe-

MarI,IrIecItr'{N(I.r r{ HeltoTollr,lMr,r cner{TpaJrr,rrbrN{rr AaHHrrrlfir (nalr,r.ruelr cna6rrx
rr cr.rJrF,H6rx nrrlrrrrt no AalrHr,rN,r Polrau [11]) ue AaJro yHaBaur,rri na cyrqecrBoBa-
Hr,re rorrnori crllynrypBr. l\. C. IIIapon noArBeltArJr ranE{e BarrrroqeHr.re
I f . ll. Il a pcrraro l24l o cyuecrBoRaHr.rrr pcarrr Horir r[r,rsi.r.recnori A]rcnepcrrtr
AJrfr rJraurrotii nocnc4orlarerrbHocrl{.

[(pyroe I,IocrleAor]arrr.re 6r,rno npelltrprrrrrrro n I{pr,rucnort acrporliuanqocr{ofi
o6ceplaropr,rlr. 34ecr 6r,rla nocraBJreHa aal{aqa r{oMnJrer{crroro ilol{xoAa H pac-
cr,Iarp[BaeMoii upo6neue. C oAuoi.t cropoHr,r, 6r,rnu upone4eimr rporoeJrer{rpr{-
arcoltr,re oilpeAe"rreur,rn 6necxa rr ARyx uBeroB qnn 6nr,rannx rr Connqy BBeBA.

C gpyrori cropoHr,r, reAercfr ru{a'r'eirbHoe clenrpocnoulrqecHoe rrayrleHrre Harr-
6oree xapar{repHbrx npellcraBnreneri ornx BBeBA, oro6pauurrx rra ocHoBar{r.ru

{ orouerplr.lecHr,rx ua 6lrroqeul,rit.



Flacronuan pa6ora rocBrrrleHa nepnoii - tporolrerpuuecrtoii qacrfi sroro

ItoMtrJrer{cHol'o rrccJreAol}a}IlIFI.

2. 13 nporpauuy {oroaJrer{rprrqecHux ua6nro4erruii 6rrru BItJrIoqeHEI BBeB[bI

tr3 CBOATTO|O HaraJ]ota Tpr,rtor{oMeTprrqecr{r1x [apaJrJraltcon ,t(xtennlruc [1,2),

nJrrr r{oropbrx cpe[Hrrrr nBa1parurrrraR orun6xa olpeAeJreHI{rI rlapaJIJ]aHCa o6ec-

req[Baer rroJryrlelrlre a6conro'urorf BcJrI,IqlIIrbI co cpegrreft oruu6nor'1 +0'.'34.
[tpoue roro, rporpalrua na6nro4eulrr,i 6rrra orpar'ruqeHa BBeBAaMIT co cItJIoHe-

Hr{eM > -20' t nra4rruorl BlsvaJrb}Iol'i sBeBAI{oii senrlrnoir >10y0. Bcer-o

ua6nroAano ct' 231r BBeBALI.

Ha6nro4eru,rrr BblnoJrllflrrl,rcb rra AByx Melrr{cHoBBIx reJlecxoilax c At{aMer-
paun 200 uu ([,ITM-200) u 500 un (N'ITN'I-500). Ha o6onx rerlecxollax n]rrl-
MelrflJrr{cb BBeBArrbre enexrpot[oroMerpr,r c ycrIJ]eIrI{eM rrocroFrHltoto ror{a.

B na.recrne cu eronprreMrrrrr{oB r{crroJrbBoBanucr tporoyMHo}r{rITeJrI,I OAy-l 7.

14a 234 BBe3A, IrouleAllrrrx B rlllorllaMMy, Ut7 (ao 7f0) na6nroganl.rcb I{a

MTM-200 u 124 asezqr,r (or 6'l'0 Ao 1010) - ua MTM-500. 37 sneag ua6nro-

AaJrrrcb ua o6oux rrrJorllyr{errrax rr cJryx{r{Jrr{ ArIrI rIpI4BtIBItrI rporouerpuuecnlrx

cr{cTel{ trHcTllyMerrTon. ,I(nn erorl qetrll, a TaItEte AJra npIrBaBItI{ I{ ApyU{M cl{-
crer{aM }ra Ha}r{Aor{ urrcrllyN,re}rre ua6nroAarrrcb 3BeB,qEI Cencpuoro rIoJIrrpHoI-o

pfrAa r{ Henoroilbre [pytllle, JreE{arque B AocTaroqHo IrIlIl]oItoM IIIITepBaJre cfieH-

TpoB' 
,rA,r.i1,rroc.T{an vcrarro L'ITM-200 6,na3. Snen'rpor[iororte'rpn.recxatl ycral.IoBHa Ha rerlecltole

olr{caHa paHee ti3]. Il npoqecce ee r{crroJrt,BoBalll{fl 6r,rnt{ srlecc}Ibl Her(oropr,Ie

ycoBeprrreHoTBoBarrufr, I,IB r{oropbrx lnanrrefiurnr\[ flRJrflercrr BBeJ(eHIre rfororpa-

{r,r.recrort p errlcrp a qlrr orr{ JIoHeIIrr"I r a JIBD a IroMerp a.

Ha reJlecltone NITN'I-500 LICrIoJIE,BoBarcrr anee4uLrit anenrpo(loroMerp,
r3rorourreHnrrfi r Macrellcnrx (Dlrar.t.recltor-o rlr{crrlryra JI|V [14J. @otorpa-

{uuecxaa perrlcrpaulrfl orcaleroB nplrMelrrlJ]acl 34ecr, c caMoro Harrara

ua6nro4enr,rli. B F(aalecrBe craH[apr]Ibrx r{crotlrlr{I{oR cBera, or}IocIrreJrbHo

rtoropr,rx onpeAeJrfurcn 6necn BBeBA, rra o6olrx IrHcrpyN{eIITax uclroirE,SoBaJrr{cb

paguo{oc{opr,r.
B o6elrx ycralroBHax r,rcnoJlrBoBaJrrIcE, oAIITI rI Te )r(e cnerorflrnr,rpr,r,

a r{MeHHo GGL4, BG2B lr VG2. OnpeAeIeHI{e 6nccna 3Bets,q BeIIocb rlepe3 2r1eJl-

rr,rri rpuntrp GG1"4. It corxareu[Io, IrB-aa Hailrlqrlfl McIII{cRoB MEI He MorJrI{

Becru na6.nro4erurii B Aocrarorrno AaJreItoM yntrparlilronere. OrNIer[lI raltxte,
qro B reJrecnone NITil,I-200 (cxeua HucnrurT a) 6rrno rpn orpalnelrufl or aJrlo-

Mr{rrr{poBaFrrrBrx BepHaJr, a n 1\{TM-500 (cxeua fty[e) - 
qerr,Ipe.

Cuerlr,ranrnoe I{ccJIcAoBaHI{e, upoBeAeHHOe Ira NITM-500, uoItaBaJlo, qro

e{{enrailllr troJrapr{Barlrrr{ cBera Ha BepxaJrax n {oronaroge {oroyMuo}fiI{rerlfl
N{oxrrro npege6peqb, Mancuuarbrrafl crerrerlb noJrflptlSaulll{ cBera }Ia Sepl{a-

rrax or(aBaJIacb x 5%0, a ua rforoxato[e yMHo]ItI{rerIrI x 2%. IIa MTNI-200'

rAe ycJroBr{rr B )rox{ orlro[rerrru,l 6onee 6nalolll]l.rtrrllLl (na ogno [']rocxoe orlla-

E{clrlre lreuture), I,IHcTpyMcIITaJILIIafl IIoJIFIpI'I3arII'IfI IIe rICcJIeAollaJIacb.

To.rnatr crrertTpaJrr,rlafl aIyDCTRT{TeJI6rlocrL }IalIrIx ycraIIoBoIi He 6I;ua

orrpe71cireHa aricneTJr{r{errTaJrr,]ro.,I[nt upr.r6rtr'urteuuor:i xapaHrcplrcrlll{II ux

ceJrertrrrBrrr.rx cuol"rcrn r{Lr npll;o4nu at[(lcnuIBI{EIe IirIrIrrI RoJIII, orllecclrl{ble

It IICTOTIHIIITY CBCTa c IIaBIILIT{ paCi]peIIciICIII'Ie1\{ SIIClll.IIl'I /IJIu yoTaIIOBiiI'I
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N{Tl{-500: ),r :3700 A, ),, : 4400 i\ rr i, : 5400 A. Osn 6u,r rroryrreHbr }ra

ocrlonalurr{ rrpoue4eH}rbrx r{BMepe}rr{li cnenrpanrHofi upoapaqHocrrr rfurrrpon,
,rMeBrrl,rxcfl Aar.rHr,rx o clreltTpa,Iruoii npoapaqHocT[ cTer{Jra x{eHr,rcHa, a TaH}fie

cpe1Hnx AaHrrbrx AJrFI cnenrpa,rrnol'i rryBCrllureJrbHocrrr tforovunomnrenn [15]
rr [aHHr,rx o6 orpaxtenrrr{ or
aJrIoMr.rHrrpoBar.rHbIx SepI{aJr

t161.
Cnegyer noAqepHHyrb,

qTO ATII AAFIHbIC IIOCflT JIIIIIIb

l{Jrrrrocrparr.{nurrfi xapaxrep.
tr4uu uorxno orpauuqlrrr'cfi ,

nocnoJTbrty TorrHLIe AaHHLIe

o cnexrparsuofi qyBcrBtr-

reJrbHocrr{ aruaparypbr nptr
ar.raJrprae Marepr,raJra ua6rrc-
aeanfi He flcrroJrbByrorcfr.

4. Wasecruo, qro r'raAerfi-

ur,rfr yrrer aruoc{repuoft
3r(cTI{Hr{Urrrr rrMeeT Ba?flHOe

BHatreHrte n pa6orax rro [o-
crpoeHr{ro rfyr.rgaueutam,-
Hr,Ix r{araJroroB (poroerex-
TpuqecHux BeJrltqrrrl I,I uDe-
roB BBeBA. ,{ame ue6onr,-
lrr{e oruu6xrr r,Ioryr Blecr,

IrprrBecT[ I{ ilOTepe l]rico-
Hoft ro.rnocrr{, I{oropoft xa-
par{reprr3yercrl r[oToerex-
rpuuecnlrr,i x{eroA. Oco6o

TII,IareJrbIIo AoJl]r{ua yalr'ITbI-

n arLC fl a'rl,rocrlr ep Ira tI g ItcrI'IH-

r{{r,rrr rrllr{ pa6o'rc ua o6ceP-

BaTOpr{fl x, p acrIo"rIo}IieHHr,Ix

ua ne6o;rrtroii ur,rcorc IIaA )rpol;l{e[,I N,toprl, t'Ae Hoqlr C xOpOureir tr ycror'i'rl'rnorf

rrpo3parrlrrocTt ro BCTpeqaIoTcr AaJreI{o lre aIacTo, 3'ro o'rrlocr,rTcfl I'I n Hprtu-
cnorlr o6cepnarollr.{rr, pacnoJromerrrroi,r la nrloore Bcero rulrlb oltoJro 600 u.

A..rn ),qe.ra Dncrnrrxuu[ 6r,rn ripul,renelr N,reroA, npeAJrox{eHnr,ul n cBoe BpeMfr

oArltrN{ r,r3 ar.lrollou [16] ann noc'rlloerrrrrr r[yrr4auer-rtaJrburlx ItaraJroroB IIBero-

B6rx DnBnuailerrrorr u o6o6ureuurrrli noa4uee tr. tt. Hlrxor'ronoft AJrfI rrocrpoe-

Hrrfl naraJrorou BBeBAnbrx Beirnrrr{H [17]. 14cnolbaoBa]II{e SToI'o MeroAa rroHa-

BaJro, irro c eto rronorqbro N{oxtHo floclrflarL BTIoJIHe ygoBJrerBopl,rreJrbl-lol'i ToaI-

lrocrrr lr nprr cpe4r.rr{x ycrroBr{Frx rla6rroAeHplr,l. floerouy Ha6[IoAeH[fl BeJII[cb

rle B crOJrL rUaTeJIbIIO Oro6pannr,re HoqI{, HaI{ 3TO AeJIaJI, I'IalpI'{Mep, A. C. iIIa-
poB It0l.

B paccrtarpl{BaeMoM Merotre grrrl olrpegeileurrft
xo[a B TeaIeHI4e IIOTII{ [pI{Me}IFIeTCfI CTaI{AapTHafl
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(Dur. 1. TclecHon I'IT1VI-500 oo BBe3AHIIM a"'Iel{rpo-
r!otorrrerpou.

3Ha.qerll{fl SrtcTrIHrtuIrI',I lI ee

BBesAa. ,[nn eroro ]Ieo6xo-

w



[rrMo sHaTb C BecbMa BblcoHoii TOTIHOCTbIO ee {oroMeTpl{qecHue [apaMeTpLI:

BHearMoc{epHbre 3HaqeHrrfr 6JrecHa r4 rlBera B roft (poToMerp[qecHoli cI{cTeMe,

B r{oropoft BeAyrcfl Ha6rloAeHuf.
3rr,r uapauerpll orrpeAeJIflIorCf Ha ocHoBaHI{I/t coorBercrByloqllM o6paaou

ctrJraHrrpoBaHI{r,Ix IIoBropHbIx Ha6Jllo4eurafi [polpaMM]IBIx 3BeBA. Tarllu o6pa-

BoM, AJrfl orpeAeJleHl{fl BHearMoc{epnnx sHaqeH[ft 6necna I4 rlBera CTaHAapT-

Hofi aBesArI I4CIIoJILByercf BcfI CoBOI(ynHocrL IloBropHux ua6nrcgeHlIfi [pO-

rpaMMHbrx 3Be3A.

Ocranosul{crl Ha aroM }IecxoJrblto [oApo6Hee.

Bne4eu o6oana.reHl.{fl. Ilycrr, nx Ha6rlo[eHHblit 6necn cralr[aprHofi
BBeBAr,r, I ffi| fr ffio- nplt6nltmeUHoe It I{CTII}IHOe BIIeaTMOC{epHEIe BIIa-

qeHr{fl 6,necna. Cootsercrnyrcur4e r1BeroBble ar(BplBaJIeHTEr o6oeuaultna uepea

C, C'0, Co, ltn nporpaMMl{ol'l 3Be3[LI coxpaHr.M Tc H(e o6osHarreur{r, Ho

6ygeru Br,rAeJrrrrb r4x BBeaAoqroft. Ilycrr, AaJtee F (z) o6osuaqaer BoBAyrIEyIo

Maccy, Ha Horopofi Ha6Jrlo4aercrl BBesAa; tl:#;- orHolxeurle BoB[ymHr,Ix

Macc AJrfl uporpaltnluofi lr cTaH[apTHoft areag, oTHocfItIII4XCfl It MO-

MeHTy Ha6rlo[eHl4fl nporpaMMnofi; 1 : #-I{BMeHeHI4e {axropoB ar(crnHn-

_ I tn - nln\ ,n.n l,o, : C- 
9o ) c r43MeHeHneMur,rr,r o6ulero (a,, - 

tFA;) tIrII,t ulerol \ - t.\z) /
UBera BBeB[bI. O6oaua'luM Tax]r{e uepea Aruo:mo-m'o w LCo--Cr-C'o
rlcnoMr,Ie nofipaBr(rI x upn6nraxeuHLlM BHaqeHuflM 6necxa !I qBeTa CTaH-

4apruoft BBeaAr,I.

3na.reHug C[' u; m.[' Bblqxc.lrrllorcfl rro oueslrAirr,rlr {oprr'rynau:

C[' : C. + {r; I t, (Ci' - Co)} F (r.),

*| :m. ! {o"',n* t,,,(C['- CJ] F (2.),

, C-C'o , ,n-,n|
T\C a.r- r, @ , & 4,,,- -F@

I{an 1,1asccrr1o lt6, 17], 4ua na6nrogcnnn ognol,i tl 1oli nre nporpauuuoft
BBS3ALI (lrrlgencr,r I u 2) Aarcr cJleAytolIIITe cOoTHomCHlIfi AIIrI IIBera sBeBAbI:

cilr: cj - l,aco * r, (cJ - c o) l'(.i) I: -',.'_') (1)(:ir- Cj- lrJ('o*'f,(/'i -r'o'11"(z)) )

r{ anaJroruqHble ypaBHeHr,IrI ArIf ce 6,nocna:

tnir: nt[ - q7\m o* 1,,,(Ci - C o) F (z) I
tniz: m[ - TrLrno* t,,,(ci - c i F (') I

Eepx paauocrrr, Haxo[rrM:

C;;- CiJ:(,t,-,t,) ACo l- I r(Ci - C o)lF (ri)- 1' (r)l (3)

*ir- *ii:(,1,- l,)ACo* 1,,,(C; - C)lF (r)- F (r)l (4)

(2)



B cnyuae, ecnn [auaueulre Ci-Co He oqeHb BeJrnno, ro ero BtroJrEe

Molr(Ho 6es noreplr roquocrn BaMeHr{Tb nenu.rr4Hori Ci'-C'0.
oupe4e:rr'rn xannu-rlr6o cnoco6onr (uanpllmep uero4ou Eyre r{Jrr{ }rero-

4Ou cuapra) SHaqeH]lg c'o u rn',, MbI Molr{er{ AJIfl Bcex coo.r.BercrByrorquM

o6paaou ua6nro4errnblx BBeBA rrocrporrrr, orrcreMr,r ycJroBrrr{x ypanneurafi (3)
u (4). I4x peureure rro MeroAy rrarrMeHrrrrrx r{BaAparoB Aaer re,rnulrHr,r ACn
r Lmo, a rar{E{e Ic u ^1r,.

,(nn uaAexnolo onpeAerreHr{fr BeJJrrrrrIH rc v "(* nB crcrc^,r ypanueulrfi
nuaa (3) r (zr) rreo6xo4nlro, qro6u xoerfrpuqueHrbr rrpr,r Herr3Becrur,rx cy-
rqecrBeHrro pasrruqaJrrlcb Melr{Ay co6oft (ua ero ynasaJr ran}ue u A. C. IIIa-
POB, nprfMeHfrBrrrnr,i rot ?fie Mero[ yqera gH0rtrHr{rInr,r [10]). Br,rnoJrHeHrle
yHaBaI{Hr,Ix ycronnii rpe6yet oqcHl rlqareJrrrroro rrJra}rr.rpoBarrr.rr ria6tuoge-
rurft nporpaMMHbrx BBeBA. floarouy Ha npar(rrrne y4o6Hee olpcAeJrarr Brra-
qeHufl Ic tt i,, r1.3 clleqllaJ]rurrx na5nrolcnuft, xoTfl 3To II rrMeeT TOT He-

AOCTaTOT(, tITo rloJryqeHrrble SHaqeHtrFr, crpoto roBopfl, rrprlMerlr4lrbl ToJr6r(o
ft rroqaM, B norollble BcJlrlcb Crreqr,laJrr,r{ble ua6rm4eurn. Boupoc o6 i,ral,re-
HeHI'II4 Jc rI T,x or HotII,I n HoqI'I eule ocraercfl orrtpbITLII{ I4 rIoAJreE{aUrIM
cfleqr{ a JrE,rroMy IlccJleAOBaHrIrO.

B uepeorr uprn6llrxteuurl rroffiIro, oAr.raHo, rroJrararb, rrro Tc r.1 T1,? rrocro-
rnnr,r [16], [17], xorn rrer{oropbre aBropBr n o[peAeJrrrrrr ]1x opoAHne BHa-
qerr{l AJra orAeJrbnnrx uo.reii [tB] , [19].

Lrcxogn rlg yr{aaagHux coo6palxenlrr,i ua N{T},I-500 6srro npeArrprrrrrro
cnellr4aJrblroe onpeAeJJeHtre BeJri,lqrrH "[c rL Irn. lnfl sroro uclorrbBoBaJrr4cr,
ua6nroTlerir,rrr AByx (uu4excu t w 2) Aocraroqno 6nrasxux BBeBA c pagrxq-
HbIMr{ qBeraMr{. Br,t6paunr,re 3Be3Ar,r Ha6mogalucb nooqepeAHo or SeHrrra
4o auaueurrr,l Bo3[yrxHbrx Macc [o]lrr,]{Ha rpex. Sareu] crpor.rrrrcb lrvrHsa
Eyre, uosooJrxBrrrr{e onpeAeJrrrrr gnr nxt6oro MoMeHTa BpeMeHr.r 3Haqer.rflfl
ua6nro4eurrbrx uBeroB u 6necxa o6enx 3ncBA:

C;: C;rf arrF (2.)

C i : Cir -f o rrF (r. ) : C i, * {r. r, I ^t, (C or- Co,)) tr' (r. ).

3Aecr, rprlHrrMaercrr, rrro Ir (zl: F (z|).
Bepn paauocrb arrlrx ypanneul,rrl, tronyqp1y,

c;-ci:(c;,-c;,) * r, (ci,- c[,)F (2.). (5)

Peurenae cr,rcreMbr ycroBirrrx ypanuerurft (5), cocraBrrerrHbrx fro BceM rra-
6nro4euunur, [aBarro BHaqeurlfl I o a Cir- Cir. Aualorn.rsunr o6paaonr

onpeAerrfrrrocb tr SHaqeEue \,n,
Ha6nro4eunn, Br,InorHeHHbIe B TeqeHr,re rpex nover?, AaJrr.r npaHTnqecnrr

coBrra/{a()rqrrc Jrt.r}rtlr.r Jiyle lr, c.rro4oBareJrr,rro, oAl,IIrartonr,re 3rraqeilwfr ^[ c v. "(m.

,(nn rrcpnoro (curre-ixelror.o Cr,), Broporo (cruc-rl.rr,rotroroBoro Crr) qneron
u 6rccria B ineJrro.x{ t{rrrnr,,rire ornd or{a3aJrr.r.cL cJreAyrorql(Mr{:

rc',:-0:"05 * 0i"003; "(czt:-0:"010 * 01"00/r; 1,,:}'."QQ) -F 0:"008.
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Snaseuue Td2ts MaJro n 6tuo rrprdurrro rar{ Hre, nan u Tzr paBrrblM HyJrro.

,?ro ne MorJro Buecrr{ 6ommlrx oruu6ox B BertrrrfiHLr Ciy uocHonbxy paB-

HOCTb qBerOB Melr{[y [porpaMMH],rMn n craHAaprHr,rMr4 BBesAaMr{ peAr{o

rrpeBocxo[r{na 0i'3.
Ha MTM-200 o6pa6orra na6nm4eullfi uponogrrJracE co cJregyrourrMtr BHa-

!IEHI{fJMI4 BE['Iq]4H T:

^,t ctz: - 0i'066; ^( czt:+ 03030 vr "{,n 
-_0:"000.

3rr BoiltrqtrHbr 6r,rrn uali4eurr rrB nptrT[qecnoro corrocraBJreHflfl Buaqe-
unft, uonyueuHbrx no Merogy Cuapra, nB perrreuufl yp.aBrreHufi tuua (3) u
(4) A I43 COTOCTaBJIeHIIE ana.reuZft clctzr d.czat dmt BbrrrrrcJrf Bmr(xCE AJrfi
3Be3E pasHr,rx uBeroB,

5. Ha6nrclareJrbHafi trporpaMMa 6rua BbrrroJrHeHa B reqeutre 1953-
1955 rr.

I(ax yxaarrBaJrocb B6rrrre, ua6nrcgeuufl BeJrr{cb 6ea gocraroqHo crpororo
or6opa uosefi. He lrirres BoaMorr(Hocru trpeABrr4et, Bapauee rosHocr[,, ]toroparr
trpu oroM 6yUet o6ecue.reua, qacro rrpoBoAtrJrocr 6orsuree, a r4rrorga r{ Buaqr{-
reJrE,Iro 6onruree qrrcJro ua6nrogeuuft, velr aro rroaAHee or(aaaJrocr, Heo6xo4tr-
MI;IM [rrfl uoryqeHflfl nymnoft roqrrocrtr ne nenr,urepi J_0301 AJrff uBera rr
+0T'02 An.s 6necxa.

flopngoH ua6ruo4eulrit Ha reJrecnouax MTM-200 n MTM-500 6nn ue-
cHoIIr,Ho paBJTLIIII{6IM. Ecnlr BBeCTtr O6OauaqeH[fl AJrfl O:rmrOnenufi raJrLBaHO-
Merpa: T - npu 3ar(pbrroM {otoynauoHrrreJre, Cr - A.nn rfororuerpzvecHoro
paAl{oaHrr{BHoro craHAaprai H*, C:&, O* n }It6, Cq,, (Dq, 

- AJrfl BBeBAbr

lr {oua pflAoM c Hero B }r{eJrroM, ctrHeM lr {noneronou {rnrrpax, Tor4a trpr4r-

Hflrr,re cxeMhr ua6nrogeuuft 6ygyr BrrrJrflAerb cJreAyrorqr.rM o6paaou:

IvITM-200: T-CI-T; i1{s-Co-(D4,-tD*-Q*-}fi*-T-}Hx-C*-Ox-
(D,n-C6-lI{a;

MTM-500: T-Cr-T; T-)I{*-C*-(D{<-O*-Cx-}I{*; T-}I{a--C,p-
(D,r,-T'

Bperrna {oroaauucu Ha}fiAoro ornJroneHr{s raJrEBaHoMerpa BapbupoBaJrocb
or 1r5 Ao 60 cex., a r{HorAa u 6onee, B 3aBr{clrMocrr{ or cocroflHrrf fipospaq-
Hocrtr, r(aqecrBa uso6pamerurft n 6necxa na6lrc4ae,uoii aneaqrr.

I{ro6rr o6ecre.rrru otrpeAereuue ar(crtrHxqzlr e rro6oe BpeMrr roEa, AJrff
Halfi[oro r4rrcrpyMeura 6uno nu6pauo rro qerrrpe cran4aprnr,rx BBeBABI.

fira MTM-200: p Aql(3i"9; K0); ,r Pis(3i"72; K0); HD 6856 (51"6; G0) il.

HD tt47l0 (41'3; G0);

A.ns MTM-500: HD 4628 (5'."8; K0); HD 41380 (51"2; K0); I{D 103484

(536; K0) u IID 772190 (63"6; K0).

., Craugaprusre BBeB[r,r Ha6rro[arrnu, npnlrr4arrreJrbuo oAr{H paa B rroJrropa
r{aca rr qepes MeHE,rxrre trpoMe}fiyrr{r4 BpeMeHrr B Hoqr{ c Heycrortqr4noii upospav-
r{ocrbro. l3 uexoroprre Hoqll cucreMaruqecnrre ornrroHeurrfl [oryqeuHBrx BHe-

arntoc{epurtx [apaMer]loB BBe3A, pacloJro]fierrur,rx B o4uoii o6nacru, yHaBbI-
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BaJrrr Ha rreoluopoAHocrb B pacnpeAeJleHl{u rpoapaqHocrlr rro He6y. tr4nor4a

B Tar(ux cryrraEx 3HaqeH[e oHcrr{Hr(qtrtr AJrf trHTepecyrcuero HalpaBJrelrtrfl
otrpeAeJlflJ]ocs no na6rroAeHtrflM trporpaMMubrx BBeBI, y]r(e r{MeBmrrx HaAerfirrble

orrpegeJreuus 6necna tr qBera. B 6ommuncrBe cryqaen ua6nrcgeHtrr B HeHa-

Aelr(Hbre Hoqu He trpr4HrrMarrr{cb Bo BI{r{MaHtre.

6. flpoqecc o6pa6orxr,r Marepr4aJra ua6nrogeuufi upoxognl ro cJre4yrorllrM

ATATIAM:

t) IIo Merogy Byre unr Cuapra otrpeAeJIrIJII4cb rIpeABapI{reJIbHbIe BHe-

arnroc{epnue BHaqeHtrfl C'x12, C',)2s w. n'Lto ilIrft craHAaprHblx 3Be3A.

2) IIo Ka,flAoMy ua6nrcAenuro cralrAaprnofi aneagu orpeAeJrflJltrcb trpeg-

Bapl4Terrbnble BHaqeHI,rf t{raxropoe ancrl{Hr(ql{tr q.C'crz, uC'czt n a"',,, w crpofrilncb
rpaipuxu r{x trBMeHeHr{fi co BpeMeHeM.

3) Buoca o ua6nrogeuubre BHaqeHufl uBeroB u 6necHa uporpaMMrrblx BBeBA

tronpaBHtr Ba aHcruHHqulo u Berl{qfrHy Tcp, OtrpeAeJrfJrr[cE trx rrpeABapIrTeJIL-

Hbre BuearMoc{epuue qBera tr 6recx.
4) IIo troBropubrM na6rmAenuau (lru4encrr t n 2) uporparraMubrx 3BeBA,

na6lroganurwxcrr c Aauuofi craugaprHofi anes4ofi, cocraBrlflill{cb ypaBHenIrfl

BrrAa (3) u ( ):.
C;;- Cir: (r, - rr) ACo, (6)

,r;i- mir: (12- y) Lmo, Q)

npeArroJrararourre, uro n Ci' yxte BHeceHa tronpaBr(a Ba ^{ ctz.Peruenre Brnx

ypanueurfi [o Merogy HarlilIeulllux HBaAparoB AaBaJro slraqeur{fl LC ot4,

LC n2s 
'n Lmo.

5) B nlrur.rcJreHHbre paHee rrpeABaplrreJrbHrre BHaqeHI{rI IIBeroB u 6necna

trpOIpaMlIHbIx SBeBA BHO0IIJII40L uotrpaBl(Il 3a t\Crz, LCzt u Ltn, ColJIacHO

{oprvy:rarr (l) u (2):

ci: ci'*'lACo'
rui-mi'*nL*,.

Oupegeneunble rar(prr{ o6paaou Ci ll
MeHTaJrr,HEre c[ororuetpuqecxue c]IcreMbl,
ntrfl orcyrcrBrrfl xoAa nuearuocrpepurrx

zzl Aonnrun o6pasoarrnars {ryriga-
TaH HaH OHn rroryqer{bl r{3 ycJlo-
trapaMerpoB 3Be3A HaH OT 4, ralt

n or F (z)1161.
6) Cacrelru qBeroB, [oJryqgssur" t paaluqublMi4 craH[aprrrbrlrrl 3Be3-

gaur.r (uugenc <fur>), [pI{BoAIrJIrIcr x o4uofi, nau6onee Ha4e}fi}ro onpe4elennoft
(zugerc <0>). Ecnu npnnoAuMafl urcteua 6r,rna rpyu4aueutalrnoft, ro lIC-

loJTLBoBalracs rlropl,ryra
Cf): nl pCr{t. (B)

Ecnlr rr(e rrprrBo4uJracr cr{creMa, [oJryqeHHafl c upu6nnxreHr{r{L{I{ BHaqe-

HtrflMu napaMerpoB craHAapruofi anea4rr, npr4MeHflJracr $opruyna

Cf): nl pC{t I pLC{tqrrtt.

Auatoruquble peAyItqI{oHH},Ie tpopuynrr uctroJlbsoBaJllacb L4 4,nn 6necxa

BBeB,[.

(e)



B npoqecce o6pa6otxu rAe BoBrl,roxrrio [pu]reHrrJrrrcr, rparfuuecnrle Me-
roAbr r{ Ho}rorpaMMu. V4o6uori r{ npanrnqHoft onaearacr, norapu.SMrqecnarr
IIrHaJrr{a AJrfl r{SMepeHufr orcrroToB raJrr,BaHoMerpa Ha pertrcrporpaMMax.

,[anan ueo6xo4nuyro roqrrocrE, oHa BHaqr.{rerbr,ro ycHopflJra o6pa6o'rHy.
7. 3a ocnoBlryro crrcreMy [Jrfl Co*tr Co* ua MTM-200 6nrna uplruara ctr-

creMa, roryqeHuafl uo na6ruogeHr,rrrM co craHAaprHoii aneagort p Aql (crcreiraa

P Aql). /{nn i\tITM-500 raxofi cncrenofi 6r,rra cracreMa craHAaprnofi anes4n
HD 4628. B o6oux cryararrx nu6op orpo4eJrflJrcfl .ltrcroM ycrroBur,rx ypaBHe-
ulrft, o6paaoBarrHr,rx AJrfl orrpeAerreurrfl ouea.rlroc{repur;rx r{Beron crangapruoft
3BeBAbr. ,{nn MTM-200 ranlrx ypanuerurfi 6uno 46 AJrrr onpeAeJreur{rr LCo,.,

i.r 39 gna oupeAeJrer{irx LCs,*, a gnn MTM-500 uo 69 uns xamgoft rrolpaBnrr.
Hume [plrBoArrrcrr Br{aqeH}rrr nolpaBor{ c r,rx cpe4Hr{x{rr HBaAparuqFrbr}ru

ouru6Hanru AJrrr ocuoBr{r,rx cr{creM MTNI-200 u 1\{TM-500.

?lHcT'py-
MOIIT

l-tTI,i-200
IiITM-500

Craugap'ruan
SBeBAa

0 Aql
HD 4628

trC0,,

+0'3001 t oToo8

-o?3oog 
+ o?l?oo1

AUo23

+0T079 + 0T009

+0T0r 1 + 0T002

flocne BHeceurirfl norrpaBon B rlBera npofpaMtrlrbrx BBeaA Ba Berlrqllnu ACo,z
ACor, 6rrno rrpoBepeuo, flBJrflrorcrr rn [oryqeu],rbre cracrer{r,r rpyngaue}rraJrb-

:r
L uolz

+0.1

0.0

-n 1

u uc2,7
+0./

0.

-n / l-
u.n

'Itnr. 2. Sasucruocrr tCop n bCom or A1,

rrBrlrrt. tlro6rr y6egrttrcn B orcyrcrBrrr{ B oToM cflyqae xoAa Brrearnrootfepuux
BeJrr{qrru C*orra C*o* or 1, 6rrnr,r nocrpoe}rbl rpa{uxlr, Aaroqrae BHaqeHtrfl paB-
uocreft rIBeroB ,\ Co,, z ,\ Co* Ann rroBropHbrx ua6nrogeurait aneag B BaBtrcrr-
t{ocrrl or A1.

Ha {ur. 2 nprano4nrcfl Brrr rparpuxz AJrfl ocHoBHofi cucreunr MTM-500,
upI{ coBeprIIeH}Io clyqaftHolvr xom6nuzpoBaur{r4 rroBropHbrx ua6nrogenufi
B rrapbr. fpatpuxra rloArBeplr{Aaror, qro o6e cucreMr,r rrBJrflrorcrr rpyrganaeuranr-
HbrMrr. Auanorrsuarr rrpoBepxa 6rrna [poBeAena rr \Jrr{ oclrosuoft ctrcreMbr
MTM-200.

C nououlrro {opuyn ruua (8) u (9) nneariuoc{epuue rlBera Apyrrx cucreM
6w;rv. peAyqr{poBaHbr r( ocHoBHbrM tlyngaueuraJrbHbrM cucreMaM Ha}fiAoro

/*

0B0.70.50c

09OE00



Our. 3. Corocrasirexlre cunc-)neJrrr,Ix rIBeroB BBe3[, noilyqeulrLlx

trHcrpyMeHra. Sarelt AiIfi l{a}fiAoft anea4r,I 6u,nu nonyueHbl cpeAHI{e sHaqeHrs

c trx cpeAHr{MI{ HBaApar[rrHbIM[ ourn6xaun.

Ha {rur. 3 Ans trpr{Mepa corocraBJleHbl cpeAHI{e BHaqeHrIr CliS , Ci|S

sBeBA, o6rqux [ns o6oux rlHcrpyMeuroB.

Cs/2[t/TLl-500]

r{a re.;rec(orax trITl'I-500 n NITNI-200.

C uonaorqr,ro arlrx BBeBA 6rtnn uonyqeuhl peAynrII{oHHrJe {opmynrr AJrfl

IIppIBetreHI{fl rIBeToB B cl{creMe MTN'I-500 m ocsouuofi {yn4anneuranr,nofi clr-

crerue -MTM-200:
c3?2:- 0:"006 + o.B8B c3?3,

(+0.002) (+0.008)

c33g:- 0:'035 + 0.e35 cBgg.

(+0.008)(+0.008)

3gecr, HaH rr BcIoAy [ailblrre, B pegyr(ql{ounux {opuyJrax trplrBo4flrcfl
cpeAHtre HBaAparuuHrre ourlr6xlt

PegyHqzouuan {ropuyJra, cBfl3llBaloulafl quer: Co, B cr{creMe MTM-200
c r{BeroM (B-V) r[orometpuuecnoii cr{creMbr ,flrnoucona lr Mopraua, 6lrna
jrroryqeHa r{a co[oCraBJreIIIIfl qBero]l 59 anea4, o6ulux 4na o6oux HaTaJIoroB:

(B-V) == 0:'883 +7.321C0r2.
( 10.003) (+0.00e)

(12)

(10)

(i1)



' FIa $wr. 4 4auo rparlxrqecxoe cotrocraBJrertrre o6eux ctrrcreM, a na Sur. 5
colocraBilffrorcfi uBera BBSBA, o6ruux c HaraJrorou A. C. Illapoea Ci1.

(D[orerosbrri {unrrp uamerZ crrcreMbr qBeroB Co* Aaeat BMecre c orrtr-
noft uncrpyMeHroB (rnanurrn o6pason MeHr{cHaMr{) ar[tpeHrunnyro [Jrr4Hy BoJrubr,

Buaqtrrerbro orilEqarcuryroc.E or coorBercrByroqefi B cr{creMe U-B ,(xou-
coua-Moplana. Lloarouy qBera Co* H clrcrel,re U-B He npr4Bo[rrJrucb
tr BorrrJrtr B HaraJror 6es zaMegennfi.

co/2 [//T,tLl-ZooJ

- 0.[

()lrr. 4. Conocras.negue qBeroBbrx crrcrel.r (B-V) y Cotz.

B. Onpegener{r{e B}Iearuocrpepuux auaqeulrit 6recna trpoBo4zJrocb rrocJre

roro, HaH yxre 6rrnr [oryqeubr nuearuoc(pep]rbre uBera 3BeBA, npeABaprrreJrb-
Hoe Brranr{e r(oropbrx neo6xoguno B aroM cJryqae [c,lr. ypanue]rue (2)].

flopagox o6pa6orxu B4ecb He orrrrqarcfl or rrpr{Hrrroro npr o6pa6orxe
uBeroB. Ocnosusre cucretvrbr 6ttnm, HaH I B cryrrae rIBeroB, trpoBepeHrr ua rpyu-

laMeHraJrr,Hocrr. Ha {zr. 6 (uo4o6no rpur. 2) uilrrBeAer{ B HaqecrBe r{JrJrrocrpa-
rluu rpa{un rpoBepxr,r Arrs crrcreMsr NIT1VI-500.

Pegyxqun cr{creM, oruocrrrrlr4xc-E r( paaJrrrqu6u\{ [ep[oAaM rr paaJruqnr,rM

cralrAaprHr,rM BBeBAaM, npor{BBoAr,rJracb rro r}opllylau nuga

v20)-nlpm@), (13)

coAep)flarlrlM ypaBueutre flpxocrrr rr He coAep]fiau]rrr ypaBuerrufl qnera. Ha
raxofi xapar(Tep cBflBrr r{e}r{Ay crucreMaMr4 yxaabrBaJro Henocpe[crBeHHo rpa-
r[ uuecno e colocra B Jrerrrre p eAyrlupyeMbrx Berr.rrrrrH.



Pegyxqlrounan {opuyJra, cB.saBrBaroqarr c}rcreMbr 6necHa uns I\{TM-200
u MTt\{-500, uaftgennafl Ha ocuoBaur4r4 corrocraBJreuufl o6ruux BBesA, rroJry-
qlr.[acE, cnegymrqefi:

m(500) _ _ 4i,l17 _0?gg5me00) 
19:,,615612100).

(t4)

C noltoqr,ro erofi {ropmyJrr,r Bce na6nro4erlus 6necna sneag 6rrnn EprdBeAeHbr

B oAHy cr.rcreMy. Era cncleua earel,I 6rr.ra peAyqtrpoBaua r{ crrcreMe 7 firnon-

()ur. 5, Corioctannenlre uBeroBr,rx cr{creM C* tt Corr.

6n
t 0./

0.

- n I L----]--'"0.2 o.l

(Dnr. 6. Sasucrilrocm 8rz or 41.

coua-MopraHa c rroMorrlbro {oprrtyrrr, uaftgennoft uo 83 o6rquu BBeBAaM

(rpa{uuecxoe corocraBrrentre trpuBe4eHo ua {rrr. 7).

V - 7'.'947 *0'!974m600) - 0.005 (m$0o))2.

(+ 0.005x+ 0.004) (+ 0.001)

(rr)

Eontrurae BHaqeurfl BerrrquH ia r {opnryrax (14) n (15) r{e AoJr}nHbr Br.rBbrBarb
HeAoyMeur{e, rax Kar{ HyJibrryHr{ror cr{creMbr 6necna unn 1\{TM-200 u 1\4TM-500
OnpeAeJItIJll'ICL fIpItOCTLIO CTaHAapTHbIX trCTOqHI4I(OB CBeTa.

fIony.1s1111"re Br{earMocr[epur,re {orouerpuuecHue napaMerp];r ua6rroAeH-
HbIx BBeBA: 6necn B crrcreMe 7 u useroBbre ar(BrrBaJreHrbr (B-V) lr Cozt

rrplrBe[eHr,r B rrFrroM-[eBflroM cron6rlax ra6n. 1. Oru BuaqeHltfl co[poBo-

0.90.,,

-%1..t j l t.

colz [/47/'4-2oo)



ffiAaIorcf r.rx cpe[Heft HBa[parr,rqnoft oruu6xolj, a ran]fie qr{cJroM llcrroJrbBoBaH-

sr,rx sa6rroAeur.rli n, (uuctro ua6nro4enuft gna IIBeroB B-V rr Cozt oAl,IHa-

mono). B nepnr,tx cron6uax 'ra6nuust AaHbI: ropflAl{oBblfi uouep 3BeBAr,I, ee

rJoMep B I{araJIote l,TprltolloMerpllqecxtrx napaJr.rlanoon /{xreuxunc rI gltBa-

@rr. 7. Conocraslenre 6necna BBeBA B {oronrerpvuecxux crcreMax
nLl500) u V.

roppIaJIbHLIe fioopArrr{arbl, orHeceHHrrre H paBr{o[eH0rnuro 1900 r.. flprnnegeurr
raxlr(e a6conrorurre Berrr{qr{Hr,r n {orouetpraqecnori cr,rcreMe V (M il lr cneH-
rpaJrbHbre r(Jraccbr, pe[yq]rpoBaHHbre H cncreue MK. Cuoco6u roryqeHufl
3'rl{x AByx uocJIeAHI{x BeJII,IquH, a TaH}fie [aHHbIe o6 ocranrnr,rx cron6qax
ra6n, 7 6yUyr paccMorpeHr,r Hr{Ere.
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8.55

m
0.49

0.64

1.04 m

0.54 t 0.02

1.50

1.49

0.91

0.84
0.84
0.47
0.19

0.60
1.02

0.65
0.16
1.52

0.68
o.41

0.71

0.49
1.53

1.04

0.56
0.42
0.01
1.06

0.69

0.59
0.1.0

0.35
0.31

o.41

0.96
1.02

0.73

0.59
0.71

0.85
0.65
0.64
0.41

1.74
0.77
0.46
0.45
1.45

0.55

nRl
0.94

I

0

,l

2

0

1

Ta6rrqa 1 (npo0oatrceu,ue)

2

L234.
L2
t4
1

123
2

L2 4

T4
2
q

t2 4

2

L2 4
o

1

t2 4

2

2

14
1

1

l2
2

D

14
2

2
o

t4
1284

aa

L4
2t4

1.4
l.

14
1

24
2
o

10

L4
12 4

14
1

1

1.4
t2 4

mm
4.2 X 0.2

3.8 2

7.0 2

4.0 2

7.1 2

9.0 1

6.9 4

6.0 I
6.8 2

4.0 1

2.6 3

4.4 1

7.8 3

5.7 2

1.3 3

9.4 1

5.2 2

3.2 4

5.4 2

3.8 2

9.6 l

4.4 2

2.0 3

1.4 1

6.5 1

4.4 3

4.8 3

r.6 3

2.4 2

3.0 2

2.6 L

6.9 2

1.0 I
5.8 2

4.3 1

5.7 2

5.8 2

2.9 3

5.0 3
oo o

7.2 2

5.4 2

4.0 2

4.2 2

9.0 2

4.0 2

6.2 2

7.4 2

F6
GOV
dK2
dF8
dK7
MIV
K4
dK2
dK2
F7
A5III
G0v
K4
G5
A3
dN,I0.5

dG5
F5IV-V
G5
F7-F8
N,I0.5

dK5
GOV
F5III
AIV
dK4
dG5
dF8
A3V
FO

FOV
F5rV-V
K2V
KOIII
KO
dGr
dG8
dK2
G2IV
dG2
F6
K4
dG8
F6V
dF3
K7

dF6

dK2
dK4

7.4

89.5

98..1

40.9

81.7

66.0
(65.e)

27.r
53.2

20.7
9a q

16.6

43.1

45.0
20.4
25.6

24.7

36.4
(63.5)

71.9

43.7

26.2

32.8

18.4
28.7

104.1

11.6

(le. 3)

19.4

20.8

26.8

32.0
34.0

30.8

100.6

23.8

37.4

92.8

39.3

90.7

70.8

44.L

7 4.2

62.0

31.4

ilzg
50.4

62.4

| ",.*,, l,,X



Yalc a (1900) rl

148

149 *

150 *

151 *

152 *

153 *

154 *

155

1.56 *{,

I57 r.*

159 s

159

160 *
161 *'+

162 **
163 *
"164

ItlS
166

L67

168

169 *
170 **
L7L *
172 **
173
174
175
776
t77
179 *

179 **
190 *

181 **
182 **
183

194 **
185

186 *
t87
188

1Bg *
190
191 *
192 ,e*

193

194
195

196

2089
2098

2113

2117

2143
21 53

217 4

2t93
2 198
q91 q

2255
2256
2266
2267
2268
2280
2304
2376
2345
2366

2390
2413
2420
2445
245t
2456
2457

2459

2556
2567
2575
2576
2582
2600
26r1
2614
2625
2631

2678
2699

2725
2738
2739
27 45

2762
2767
2812
2824
2BB5

mm
8.03 + 0.01

hmot
8 39.6 -38 32

47.9 -54 21.

46.0 +71. t1
46.6 +28 43

52.4 +48 26

54.2 +42 Lt
9 01.6 +67 32

06.8 +15 24

07.6 +53 07

12.0 +29 0

24.1 - 2 20

24.7 + 6 05

26.2 +52 0S

26.4 -13 03

26.8 -40 02

29.7 +36 16

37.L +43 10

42.1 +46 29

48.8 +63 16

55.2 +32 25

l0 05.3 +49 58

Lt.7 +23 36

14.2 +20 22

27.9 +49 19

22.4 -73 3t
23.9 + 1 22

24.0 +56 30
24.2 +56 30

53.9 +40 58

55.8 +56 55

57.6 +62 17

57.9 +36 38

11 00.5 +44 02

05.6 +31 0

08.6 +74 0L

08.8 +21 04

L2.9 +32 06

14.8 +66 23

29.6 -32 18

35.8 +34 46

47.7 --39 57

44.0 +15 08

45.5 + 2 20

47.2 +38 26

53.0 -27 08

55.6 - I 53

12 07.4 - 2 32

10.5 +57 35

26.2 + I 22

5.94
3.18
3.97

6.50
6.96

4.52

10.02

5.46

8.16
5.11

9.00

6.60
5.83

9.43

6.44

l

l
l

1

1

l

0

1

0

1

1

0

l
1.

1

4.82

5.08

7.48

8.74
8.30
7.63

3.89

9.24

5.85

(2.28\

3.63

6.44

5.60

3.30

2

I
l
1

l
0

62

4

14

t

10

8

c

7

t2

t2

5

o

7

6

50

8

4
I

11

I

2

8

B

o

7

o

13

4

I
l9

12

B-V

mm
1.4r. + 0.00

0.86 0

0.25 1

0.44 0

0.75 0

1.45 0

0.48 l
0.99 0

1.54 1

0.79 1

1.13 0

0.60 1

t.47 1

1.37 0

0.48 1

L.57 1

0.61 0

4

15

8

I

I
5

6

10

8

6

o

6

o

50

6

4
I

0.52 0
0.59 1

1.53 0

1.58 1

1.35 0
1.03 1

0.58 1

I.45 1

o.70 l

0.09 1

0.52 1

0.74 0

0.78 1

1l
8

2

6

5

4

6

o

1l

4

I
16

D

130.09

mm
1.29 a 0.00

0.94 0

0.41 1

0.56 0

0.77 1

L.29 1

0.58 1

1.06 0

,1.22 1

0.82 r

r.27 3

0.66 l
1.28 0

1.30 1

0.57 1

t.27 1

0.63 1

0.60 0

0.68 1

t.26 0

t.32 1

1.30 I
1.07 0

0.61 1

1.21 2

0.75 1

0.40 1

0.65 1

0.74 1

0.83 1

0.41 0

.lr

l

1

l



Ta6ruqa 1 (nPo0ottrceu,ue)

mm
6.51 + 0.00 2

2

1

t5
L23
t23

AO

15
t2

25
12
1

o

1

o

r235
15
1

L2 b

2

1235
15
7236
15

,
2

2

1B
15

o

AO

1235
L2 5

15
15

2

1

1 35
o

L235
2

23
123
L235

2

1

2

123
2

mm
0.89 + 0.0

0.04
7.4t
0.87 2

0.21 2

0.43 1

0.48

0.75 1

t.44 1

0.98
0.46 2

1.02 3

0.47
t.54
0.34
0.78 1

1.t4 2

0.61 2

r.45 2

0.66
7.37 1

0.48 1

1.55 3

0.60 1

0.36
1.54
1.35 I
0.51 0

0.60 1

-.0.02
1.06 0

1.51 1

t.54 2

1.35

1.03

0.15
0.58
1.43 1

0.77
0.7L 1

0.65
0.09 1

0.54 1

0.74 1

1.15
'0.79 2

0.70
0.08 0

L.4t

2

2

1

t4
1234
L234

LO

t4
I2

o

12 4
T4

2

1
,

12s4
L4
t4
L2

2

L234
74
t2
14

2

2

LJ

1234
14

q

AO

7234
t2 4

1

1

2

t4
13

r234
o

t234
L234
t234

a)

L4
2

L234
o

nm
6.3 t 0.02
0.0 3

7.8 1
ou.o a

qo q

oo O

J,4 0

D.O L

8.0 I
6.1 3

o,l a

6.9 2

1.8 3

10.2 l
,n ,
5.6 1

I.D A

4.2 2

8.6 2

4.0 3

8.3 1

4.7 2

11.0 1

5.0 2

i'.D 5

10.2 1

8.5 3

4.3 2

4.4 2

0.5 3

-0.7 4

10.5 I
10.0 1

7.8 2

7.L 2

0.6 3

4.4 1

9.6 1

6.0 2

5.6 2

4.7 2

1.6 2

3.6 1

6.8 1
oo o
l.a

5.1 2

5.5 3

1.9 2

8.9 2

dK2
AOV
dK7
dK0
A7V
r5v
FTIV-V
dG8
K7
dK3
dr6
dK4
F7
dI,I5
F2
GSIV-V
dK5
dG0
x{0.5
dG5
K7
dF5
I,i4V
dG1
F6
dM2
K7
F8V
dG0
A1
KOIII
M2V
dNI2
dx,r0
dK4
A4
dG0
NI{V
r<2
G8V
dG5
A3V
F8V
GSpV
dK5
dG8
dG2
A3V
dM1

1.8I
s.01

5.93

3.14

3.97
4.78

6.51

6.98

4.55

l.Lo

3.27

L0.02

3.55

5.44

o.1 a

5.11

9.02
5.38

6.59

5.85

9.4\
6.45

3.97

9.6.1

8.71

4.82

b.07

r'.J t

l.8l
7.45
8.77
8.31

7.64

2.57

3.89
9.29

5.98

c.J o

4.89

2.14

3.63

6.49
7.26
5.60
7.42
3.28
9.79

1

d

1

1
q

4

2

2

2

1

3

1

2

3

1

2

l
I

qo /

9.7

87.8

43.4

38.3
t9 n

63.1

50.0
44.8

l o.J

39.6

100.7

oo.,
20.3

itC.l

59.5
18.4
41.7

82.6
41.I
50.6

(11.0)
DJ.4

4.8

37.2

15.1

74.2

ID.5
22.9

103.6

139.8

39.9

26.8

D].U

31.6

56.0
L7.6

83.2

31.9

38.6

304.0
80.7

30.6
82.6
16.1

63.8

0

2

My 
| 

.""*,, HNIu.-'ceH



\97
198

1gg **

200

207
202
203
204 3'

205
206
207 **

208 *

209
210
21t
212 *

213
214 *

275 *

2t6
277

218

219 *

220

227

LLO

224 **

226
227

228
229
230 *

231*

aoo
qD I

235 *

236
aol
oto

2gg 
*

240
241
242

244'
245 

**

2894

2895

2924

2933

2935
2951
297 4

2S7G

2978

3002

3006
3010
3012
3015

3034
3035

:i039

3047

3062

3076
3079
3100

3112

ol oJ

3135

3144
JIUO

3175
3200
3201

3206
an 1q

oa+o

3246
3255
O AOA

3264
aato

3285

3300
3304

JJIO

JOZO

3340
oo40

3354
3360

65lr l

9.49

9.06

9.7tr

8.47

4.52

2.6G

9.16

lrmol
12 28.9 +33 56

29.0 +41 54

' 36.6 -054
3s.7 *52 79

40.3 +39 49

45.6 - 0 l3
53.9 - I 18

55.1 + 4 02

55.2 - 2 l0
1303.rJ +546

05.1 +18 03

06.4 +10 09

06.7 -15 40

07.2 +28 23

11.8 + I 57

11.9 + 17 33

13.2 -t7 45

14.9 +35 40

19.9 +55 27

23.5 +14 19

24.9 +10 55

29.6 - 0 05

31.8 + 4 13

40.2 +18 20

10.7 +15 26

42.5 +t7 b7

44.5 +27 29

49.9 +18 54

58.5 +46 49

58.6 +11 17

14 oo.s -85 53

11.1 +t9 42

12.0 -58 54

12.6 +46 33

1.4.4 - 4 4l
17.6 +30 06
18.r. + 1 43

21..1 +24 06
21.8 +52 l9
25.6 - 8 12

30.3 +30 11

31.7 -11 53

34.4 _-64 32

37.8 - 5 l3
47.2 + 2 19

4r.7 +L6 57

46.0 -23 53

46.8 +19 31

48.9 +19 33

mm
4.27 t 0.00

2.76 1

7.05 0

5.99 1

8.51 1

9.77

4.34

7.62

[i.28

4.02
9.41

4.47

3.93

0

0

l

!.

l
,l

4.57
6.01

1

I

64

I

7

6

5

13

.11

8

7

7

o

l3

7

7

5

I
4

7
o

l0

17

mm
0.56 t 0.01

0.35 1

0.93 0

0.56 1

7.42 o

1.19

0.46

0.54
0.58

L.49

).44

I .+it

L.47

0.47

0.56
1.50

2

I

0.84

0.64

0.48
1.42

0.32

0.3i

1

1

t

1

1

l

1

0

0.80
0.83

I
t)

7

3

6

4

4

10

l.t

I

l0

6

5

4

4

l.l

mm
0.64 t 0.02

0.48 1

0.99 0

0.61 I
1.30 t

(). ti;

1.20

0.54

1.27

1.2 6

1.20

1.20

0.60

0.65
1.28

0.87

0.68

0.61
1.28

0.50

0.53

2

2

I

2

0

l
l
I

0.80

0.92

11



'f a 6rnqa 1 (npo0o.ouceu,ue)

1lL

6.25 m
4.28 + 0.01

2

123
t2
12
L2 5

123
2

3

1

2

l
2

2

,o
l2

25

2

23
1235

2

15
12 5

123
25

r23
l2

2

2

23
2

2

1

25
12

2

123
1

72
2

2

l

AD
2

12
25

1.05' m
0.57 + 0.01

2

1234
t2
1.2 4

t2 4

1234
2

c

I
2

l
2

2

1234
t2 4

2

72
2

234
r23

2

D

1

12 4

t234
q

L234
t2

2

2

23
2

2

l4
2

12 4

L234
I
12 4

2

2

14
,

2

2

L2
12

I'K0
GOV

dF0

dK4
dF8
X,I0.5V
dK0

dK7
dG2
dF5
dG1
dF6
G0\r
GOV
dK2
G5V
t,Io.5
AzV
G5V
I,ItV
A2
G8
N,i0

dr,rt
F7V
dK5
GOIV
I,I1
dG5
KOIII-IV
K2pIII
KT
AO

dKr
r<7
dG2
X,I0.5

F7V
dN,rO.5

dF0
F5V
FO

dF5
A0\/
IIO
dK4
G5
dKl

42.7

34.0

33.0
33.2

34.2

85.6
2L.7

65.4
(63.5)

72.4

81.4
47.4

57.5

28.4'
44.2

35.4
48.9

63.4

44.4

18.6

71..2

60.8

41.0
(742.6)

(104.e)

63.4

43.8

43.1

L7.2
(32.2)

30.4
59.2

r 20.6

(46.3)

64.6

62.0
44.8

110.6
34.8

130.9

16.8

I49.4
30.7

47.5

19.11

8l.ti
100.2

1ti.2

44,.2

ltl lll
4.9 * 0.3

4.4 l

2.76

7.05

6.01

8.49

7.56

15.90
9.77

6.82

4.34

8.75

4.94
4.28
5.27

6.54
4.73

9.48

2.06

4.98

9.00
3.41

14.71.

9.7 4

8.48

4.5L

7.O3

2.70

9.20
6.30
2.0r

-0.05
6.66
4.20

l.ba
8.60
6.28
9.17

4.O4

9.41

4.48

6.21

3.1ti

3.93

9.31

7.90

4.56

6.06

0.35

0.94

0.55

1.42

0.80
0.64

1.19

0,60
0.46

0.5s
0.48
0.056

0.57

0.91

0.70
1.50

0.03
0.72

l.48
0.10
0.95

1.43

J..44

0.48

I.08
0.5ti
1.50

0.77

1.03

1.25

0.99

0.09

0.86
).27
0.63

2.8

6.0

5.1

s.3

6.5

L5.4
8.3

4.9

3.1

l.J
D.b

4.7

4.6

5.7

5.0

9.4

-_0.1
3.0

9.5

1.1

15.3
9.4

9.9

D.'

5.8

2.8

8.8

5.2

0.9

-0.3
6.6

2.4

6.1

7.9

6.2

8.0

o.n

7.u

iJ, i)

3.9

1.6

1.9

1.1

8.4

6.9

5.4

5.7

2

2

0

I
1

I

l
0

0

1

l

2

1

0

l
0

2

2

2

2

,
2

J

2

o

1

2

D

1

2

o

o

2
o

l

2

1

2
o

l
2

3

3

1

2

4

2
D

2

a)

2

2

2

3

4

2

4

2

I
2

l
!

2

0

l

D

2

0
,1

2

5

0.49 1

1.42

0.34 I
0.45
0.24
0.37 I

-0.01
7.25

0.99

0.78 2

0.83
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246
247 **
248 **
249
250
251 *
252
253 *

.254
255 **
256 **
257 **
258

259
260 *
26L
262
263
294
265
266 *

267 **
268
269
270
271
272

zi,7t *
274
275

276
277 *
278 **
279 *
280 **
281

282
283 *
284 *
285

286
287

288 +'s

289
290 **

291
292
293
254

JJ'O

34 10

3416
3419
3425
3438

3455

3457

3462
3478
3480
3519
8536

3557

3567

3570
3596
3604
36L4
8626
3636

8644
3650

3654
3659
3669

obil
3681

3684
3687
3696

37t2
37L9
3740
8745
3746
377 3

3799
3803

3815
3827

3837
3845

ouo,
3860
3877

3878

3880
3881

z (1900) a

hmot
14 51.0 +74 34

15 00.5 +48 03

02.9 +26 16

03.1 +25 18

04.7 -15 54

08.8 - 0 58

13.5 +67 44

L4.2 + 2 09

15.1 -47 57

18.8 - I 58

19.1 +30 39

30.5 +27 03

34.3 -44 20

39.3 + 6 44

41.0 -37 36

41.6 + 7 40

49.2 +42 44

51.8 +15 59

54.5 +28 01

57.2 +33 36

58.9 -11 06
16 00.0 +58 50

01.5 +39 26

02.9 +38 55

04.3 + 6 40

. 05,7 -57 L6

07.2 +44 05
08.6 +13 48

09.1 - 3 26

L0.2 - 8 06

13.0 - 4 27

16.5 +67 29

77.7 -69 52

22.6 +6L 44

24.5 +18 37

24.7 -r2 25

31.1 - 2 07
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8.56
8.30

7.34
4.45
3.7t
6.76
2.43

4.29

8.86

2

1

q

0

0

L

4

2

1

a

7

o

1

0

0

10.2 1 lX,I3.5V
5.2 2lKl
4.0 2 | GSrV
2.3 2 I F0rV-V
6.1 2 I Ar+
4.5 3 I dK3
s.7 2 I dK7
5.e i I KOv
3.6 2 | F5IV
3.6 3 I G2V
5.0 2 |K4
ii.it 2 lF5\,.
?.3 1 I ATIV_V
2.e3 t I cstv
s.0 2 | ax.z
6.3 z I acs
G.7 3 I Oxe
b.(t r; I aCS
4.7 i I G5rV.r.t :t I dKo
4.7 z I aCO
5.S 3 | arcS
6.5 I I arz
.1.1 3 I dF3
5.r 4 | dKz
6.1 1 I dK3
s.3 2 | dK7
5.0 2 I aco
5.1 3 | acr5.L z I acs
6.ti 2 | arS5.1 3 I acz
3.e 2 ldri0.7 3 lKotrr2.7 I I K0r\,-
e.2 1 ldl,Il
6.(i 2 I dK5

llK5v

D

0

l
2

o

I
2
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393 **
394 **
395

396

397 **
398

399'x'

400
401 *

402
403 *c'

404 **
405 +

406

407

408 *{',

409
410

411

4L2

413

414 *

415

416

417 **
419 **
419
420
427

42il **
424 *

\m
2t 39.7

41.5

DD. 
'

57.1

22 02.4

05.2

08.4
11.4

tt.7
1.2.3

16.5

24.4

4t.7
42.b

50.8

5 !.8
52.L

52.6

55.0

59.4

59.8

23 08.0
08.5
17.8

21.8
32.7

34.8

35.2

44.0

47.5

56.9

+28 t7

-16 35
_JI LA

+056
+24 5r
+542
+69 38

+56 33

-54 07

+t2 24

--153
+57 t2
+11 40

+43 49

--32 06

+16 02

-30 09

+20 14

-23 04

-36 26

+14 40

+48 52

t5b d/

-11 19

+042
+45 55

-73 75

+505
+77 04

+152
+74 -og

+26'33

m1n
0.45 t 0.01

0.23 1
5245

5258
5314

5318

5345

5362

aJ I I

5392

5395

5398

it407

5,138

5516

5620
5562
5563

DooD

,)i)DD

5572
Dbo'l

5DD/

irt) l;l
.)O.l t)

5658

5677
57 l$
it I :-l-

5-Zit
5763

0 b(.1 /

,n ln
4.46 + 0.00
2.83 l

4.49 l
5.61 1

7.81 1

4

6

3

4

7

)
l:l
lt

(i

4

7

2

6

15

L.27

0.54

4

5

1ll ln
0.56 t 0.01

0.48 1

9. 15

3.7 5

9.59

10.04

8.68

5.44

1.49 1

0.42 1

0.25 1

0.99' 1

0.87 0

l
l

1.65

1.39

1.52

0.67

IO l.ru

l.0ir

7.29l0

I0

l0

1l

'o

6

o

0.7L

0.48 1

7'.07 1

0.92 1

3.2t
9.01

6.35

.l

1

l
0

i.03

0.9S

0.69

,l

0

0

l

l.r 0
r.20
1.02

0.67

l
0

0

l

IIpurteqaHrrfl

2 ADS 48.
6 ADS 246; Lm:3?0; Ep(afl 3Be3/la ctr. AB'

9 SDS; Am:0?4.
t0 ADS 490 Lrn:0T6; npxag gBe3Aa ctr. AB.

11 ADS 520 Lm:0T0.
t2 flapanranc 7E/t:0':014 * 0':007.
t7 ADS 671; apraa rlepaBpem. AB.

22 Cil. p.a.

29 ADS '1,003; Lm:I!5; A,l[:OT't; Ac, : -0?03.
28 Cy6xapaur,
3t SDS; Nn:074.
34 SDS; Am:0?0; P:219 rct.
39 Cr. ln.; P:21

a (1900) d

;
4

?':!
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r(ararrorn I
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B-V
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0rreru p

m
4.46

2.83
4.7 4

9.15 ln
3.76 t 0.00
3.51

,.50
4.t7 2

5.43

7.07

J.6D

9.59 0

4.19

10.05 r

6.49
8.67 0
1.11

5.47 2

7.96
7.44
2.48

4.49

5.57 1

/.u1
4.93
3.88

7.r0
4.13

3.2t 1

8.98 2

6.34 I
c.lt 2

1

L

2

1

123
q

3
qD

o

o

q

1b
AO

1r
2

t235
o

t235
2

o

1

7235
.1.

q

,o

2

AO

123
r23
t2
t236

m
0.45

0.23
1.01

1.49

0.43

0.10
0.38

0.29
0,59
0.60

-0.04
1.65

0.50
1".39

1.07

1.51

0.10
0.67
1.34

1.50

-0.01

1.00

0.87

0.04

o

1

t2B4
q

o

o

2

2

1

I
2

t23
2

L234
2

2

2

L4
1234
1

2

2
qD

L234
L23
t2 4

1234

llt ltt
2.7 + o3
1.9 2

7.0 1
oo o

3.1 2

l.ii 3

3.4 3

2.1 3

4.9 2

5.0 3

1.9 2

l,1.6 I
2.$ 3

11.5 I
7.0 1

9.5 I
1.9 I
4.8 2

8.5 r
9.6 1

-0.1 4

')Q D

6.5 1

6.5 2

4.7 4

2;0 3
a9 I

00 0O.A A

oo q

10.0 I
G.1 l.

5.4 1

d r'6
A7-9
dK4V
dK7
F5V
A2IV
dF5
FOIV
dr8
dG1
AOV
I'7V
F7V
dtr,I5e

dK5
dx,r2
A3V
dG0
dK7
dTIl
B9V
FO

K3V
dK3
A4
G8III IV
I(1
taTv
KTIV
N,I2V

dK7
G2V

i)
7.02

0.95

0.50
il.oB '

1,50

0.96
0.ti6

m
+0.00

43.4

29.3

87.8
33. I
19.4

37.4

8.7

54.4

50.6

1 05.1

21.t
(16.4)

55.2

20.3

15.0

39.0

t3.7
34.0

38.4

120.0

tL.7
18.5

67.6

n6.6

16.8

50.1
(34.5)

44.2

75.9
16.9

80.0

1t (.1

1

1

1

1

40 Cr. se.; P:LO7!
41 SDS.
45 Cu. AB.; P:SlS.
48 ADS 1865; Am :0?2.
51 ADS 2081.
52 ADS 2080; Am:2?5; AM:0?l; Acr:-9''93.
59 ADS 2406.

60 ADS 2402; Lm:30.
72 Tpofiuar cr(crei\{a: 9?5; LI!'6; 11,1:16, LM -0!t28.
74 !rn. crrcre.va, fipnar BBeBAa ctr. AB.
77 ADS 2894; Lm:2?8; LM :gnt1' Acr:-O?04,
81 ADS 3093.
86 ADS 3321.

7:)



IIprueqaEufi r( ra6nrqe 'l (npo7onxeruue)
93 ADS 3475; Lm:0'!'1..
95 Cu. na.
97 ADS 3701; Lm.:0'!1.

100 ADS 3886.
101 ADS 3900.
108 ADS 4334; Lm-2?'6; L,M:Q!!; Acl:-01n03; Acr: -0?02.112 ADS 451.9; Am:2?2; AM:0?lt Lq:-0?05; Lc2:-0f04.
113 ADS 4617; Lm: L?6; AM :O?li Acr: -9393i Acr: -0'!02. B cneHrpe rpnofi

BBeaAEr Merarrrtrq. uuuzu (Ap. J,, 119, L46, L954),
121 ADS 5425; Am,-3?0; AM:O?ti Ac7:-0n02.
123 ADS 5423; Houuonerr-6ensri HapntrH.
124 Am:3?6; LM:Q!Q\; Acr:-0,!02.
127 ADS 5961.
128 ADS 5983; Anz: 4?5; AM :0Y01, Lcr:-gtt1.
129 ADS 6109.
130 ADS 625{; Honnorreur-6ernft xapnur.
137 Lm:1?8; AM :0?2; Ac1 : 

-0m06; 
A,c2:0?05.

134 ADS 6420; Nn-0'1,6.
136 ADS 6554.
143 Cr. AB.; P : L!6.
145 ADS 6886; xpnzfi RoNltrogerrr crr. EB.; P:l4d:
149 SDS; rpotnan cucreMa A+ll?0+12?0:6?5.
150 ADS 7067.
151 Cna6srfi xouuoneur 13P0.
152 ADS 711.4.
t53 Lm:l?7; AM:0?2; Lq:-0?04 Ac":-0?02.
154 ADS 7203; Lm:3?2i AM:O?li Aq:-0n02.
156 ADS 725t; Lm:0?0.
157 ADS 7284; Lm:0?0i P:34 roAa.
158 Am:3?2; AM:0?05; Aq:-0n02i Acr:-gmg1,
160 ADS 7420.
161 Hopaapertr, acrpoMerp. AB.
162 SDS; Am:0?6 Ao-!y2, crryrHtrr( trepeMegrroro 6ueona.
163 ADS 7441.
169 ADS 7712.
170 AD Leo - scrrr,rxlrts.rror{afl
I7I Lm:60.
772 Cr. ga.

sBeBAa, IrepaBpeE. acrpoMerp. AB.; P:265 .uer.

178 ADS 8035; Am:2?9; P:44 rop.a: LM:0!'l; Lcr:-g'n92.
I 79 Lal 21185; uepaapem. AB.
180 Cua6rrft ronruouesr 14?7.
181 ADS 8083; Arz:2?0.
182 Cna6nt otrrr{qecnrfi ctryrrrtrrt Yale 2612, L1l'5.
184 ADS 8119; o6a $oMrroEerrra crr. AB.
186 Cna6srfi Hor\{trogerrr 15?0.
189 ADS 8314.
191 Cy6xaprzrc.
192 Cu. sa.
199 ADS 8630; Am:01n0.
204 Eetrsrfr. RapJrrrx.
207 ADS 8804; Lm:0Y0; P:26 ne,r.
208 Am:31'9.
2tZ ADS 884L; Lm:2y7i LM:jYt; Aq:-g*g4i Lc2: -01'02.
214 ADS 8861; Am:21'4.

74



fl pumeqa HEfl K Ta 6nnq e t, (npo0oatrceu,ue)

215 ADS 8891; Arz:11"6; rp*ruft KoMtrorrerrr ctr. An.; cna6uft noMtrogerrr ur\{eor Merarr-

TETI, JIEIIEtr.

219 Eenufi naprltrIt.
222 ADS 9025.
223 ADS 9031; Azz :0'!5; P:156 uet.
224 Cr.. AB.; P:495d.

. 225 ADS 9090; Am:01n0.
230 SseaAa co cna6rrr.rr JrIrHtrEMtr.

231 Cna6ufi nolruoueur t4?5.
235 Cra6nfi nouuouenr 111'0.
239 SDS; Ant:5n4.
244 ADS 9413; Lm:2'!0; AM:0'!'2i Lq:-g"g4i ac2:-0'!02.
245 Cu. ns.
247 ADS 9494; cra6ar- BBeBAa crr. AB. tr Barr{. nepeu. i Boo.
248 {lo na6rroAeuzeu Emeua V:4?g7i uo na6rrogenfrfiM lfrerca V:4Y79.
251 ADS 9544; Lm,:0?0; y ArnoEcoEa u Mopraua[6] na6r. paBAerI6I{o.
253 ADS 9584.
255 Cn. AB.; P :27'F.
256 ADS 961.7; Lm-073.
257 Cr. ns.
260 Lm:7?4.
266 ADS 9909; AM :0Y2.
267 Cu. [8.; P:3{1.
273 ADS 9969; Ara :0Y1..
277 Am-2?l; y ,(moncoua E Mopraua [6] na6r. paaAerrrno.
2?8 Cu. AB.; P : t3d.
279 ADS {0058.
280 ADS 10075; Am.:0?'0; P:2L7d,
283 ADS 101,57; Lm:21'6; P:34 roga; AM :0Tl; Lcr:-gng2; Acr:*9n62.
284 m:4?96 no Orreay; rn:4?79 uo ffercy.
288 Am:0?0.
290 Cu. AB.; P:52d
296 ADS 10374; Lm:0P5.
297 Lm:0Y3,
298 ADS 1A417; Am-0?0.
301 SDS; Lm:3?1.
302 SDS; tpoffrar cucreMa; LM:Q!l; Acr:-9165i Lc2:-0'!102,
306 ADS 10598; Anz:0?t; P:46 uet.
307 Cr. gn.
309 Hepaapem. acrpoMorp. AB.

311 ADS 10660; Azz:2?6; P:8{ rou.
315 ADS 10786.
321 ADS 71.046; Lru:L?I.
323 ADS 11076.
325 ADS L1077; Lm:3'!4; P:55 uet.
326 ADS 11113.
332 Cr. AB.; P:281d.
337 e Lyr. ADS 11510.
339 ADS 11.632; Lm:0'iu8.
343 ADS LL871.; Lm:t'!8; P:62 rcsa; LtuI:O!'2; Acr:-0'.n03; Lcr:-01"02.
344 SDS; Am:0n1.
345 Eenuft RaprrER.
346 flpxufi r(oMtrorrerrr crr. AB.; P:22il
347 ADS 12169; Am:0Y2.



lIpzueqaEEE R ra6nrqe | (onou'aauuel

348 Cna6url xo,lruoueut t8?'0.
351 Hepaapem. acrpoMerp. nB.; P:1250d.
356 ADS 12695.
357 ADS 12815.

458 ADS 12885; Lnt.:0?2.
359 ADS 129t3; Am:3?6.
361 ADS 13110.
366 flo-srlrrrlor{y Eeper'Ieurraa.

370 SDS; Lm:6!'2.
371 ADS 13442; Nn:2?5; AM:O?ttt, Acr:-gmg4.
373 Cn. ls.
381 Cn. nu.
385 ADS 14636; y ,{rroucoua u Mopraua [6] ua6nrc4aracl paB4erlbHo.

387 ADS 14773; Am:0?'0.
388 ADS 14787 Am:2y5; P:50 ret; rpxrfi RoMEoseEr ctr. AB.

392 Buayaarno-,4nofinaa; Nn :0?2.
393 ADS 15270; Am:1T4; P:514 rcr.
394 ADS t5314; cn. AB.; P:1.3d.
397 Cu. tB.; P: tOd.

399 ADS {57i9.
401 SDS; Ltn:4'!t6.
403 Cu. As.
404 ADS 15972.
405 ADS 16261.
408 Cn. un.
414 V Illapoaa B -Y :0.45.
477. tlexytnpHaE BB_eaAa ctr. r{Jr. A c anoualrHo ctrJrlrrbrlvlu JrrrrrEfli\rtr.xpot{a.

418 Cn. /In.i P:20d.

fii t33 l1?i?',"il:;;i;I;, rer; aM:,,:,r; r,,:-o?03 ,

Ta6rnua 2'

ilt) z (1900) i llv

358

8538
20902
331 11

33 564

72945 I 4G

96833
103287

1203 15

129989

136064
139006

1 4057 3

161096

I 62003
I 64058
165777

179557 158
197989

lttnot
0 03.2 +28 32

1 r9.3 +59 43

3 1.7.2 +49 30

502.9 -513
5 06.1 +79 07

830.5 +658
11 04.0 -l4i) 02

l1 4s.6 +54 15

13 43.6 +49 49

14 40.6 +27 30

15 13.5 +67 44

15 30.5 +27 0i)

l5 39.3 + 6 44

17 38.5 + 4 37

1.7 43.7 +72 12

L7 54.3 +51 30

1802.6 +933
r9 09.5 +49 40

20 42.2 +33 36

llt m
2.02 +.0,02
2.64 0

1.81 I

a.lL

5.02 1

5.60 0

3.06 2

2.47 1

1..87 2

2.38 1

5.16 1

2.21 2

2.64 l
2.76 1

4.25 2

,r.9 1

D.IO Z

5.89 2

2.46 2

lnm

-0.14 + 0.0

+0.12 1

+0.48 2

+0.11 2

-0.43 0

+0.56 0

+ 1.14 2

-0.03 2

- 0.20 2

+0.93 2

+0.52 1

-0.01 l
+1.1 3 1

+1.19 1

+0.45 1

+1.52 0

+0.09 2

+0.65 2

+1.04 0

m ln'
0,23 + 0.02
0.42 1

0.57 I
0.42 1

0.58 1

0.63 I

1.19 3

0.33 1

0.r2 2

0.94 0

0.61 1

0.29 I
1.23 0
1.19 1

0.56 1

1.61 0

0.42 2

0.70 I

1.05 I
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a (1900) a C o""
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S ne aghr ccBepHol'o ll o JrrlpHoro p rl A a

NPS3
4

5

o

7

I
I

l0
3s

1r
Zr
3r
4t'

llt
{>.54

5.7 i
6.4 8

7 .11.

7.52

8.1.0

8.82
9.05

6.33
5.03

6.34
7.41

s.22

m
t 0.00

0

1

1

1

0

0

1

1

1

1

t.

1

lt, lil

+0.22 l- 0.0

+0.21 0

+0.08 0

+0.17 0

-0.02 l
+0.40 0

+0.30 1

+0.27 1

+0.43 0

+ 1.64 1

+r.61 1

+1.41 0

+1.06 0

1ll ltx

0.50 t 0.00
0.49 0

0.43 0

0.45 i
0.34 0

0.50 1

0.52 1

0.46 1

(\.r;;2 0

1.61 0

1.48 1

1.40 i
1.09 1

llplr cpegueN{ ql,Ic;1e 7 ua6rro4eul,Iit Ha Ha;iHAylo 3Be3Ay ero [aer AJI;I cl]eAHI'{x
riBaApar[qHbrx oIIII{6on o[Holo Ha6rlo[eHrlfl:

ooy: -l-0".'023; oop_,.: i0'i010; aolcttl: -F0"'021 '

]3 ra6n. 2 npnnegertbl BHeaTMoo{eputre fiapal{erpsl 38e34, cilyEtIIBIIII'Ix AJIfl

lJ3alrN{Hbrx rIpIIBfl3Or( {tOrOn4e',rpuuecHI{x ct{cTeM.

Hecuorpa Ha cpaBHrrreJrbHo r{ecrpot r{fi roAxoA r{ or6opy Hoqer:i Arrrr

Ha6;[rc[euufi, noty.leuuafl ToqHocrt, BrrorlHe yAoBJIerBopI,I'r'eJrI]I{a lr [ocrarorr]la
[{fl u3yqeHr{fl ALrarpaMMEI uBer-CBerrlMOCrL.

9. flonyueugble AaHHbIe IIOBBOJIflI9T IIOSTpOI{rL AIIalpaMilIy UBer -cBe-
.r,r{trocTb AJIfr lta}flAoto qBeTa, a TaH}fie [poBecTrl aHaJII,IS CTpOeHIIFT TJIaBIIOIi

rrocneAoBaTeJrE,HocTrr c rIoMoIrIE,IO AByxIIBeTT{Oii: glrarpanturr.

f{ualpaurta uBer-cBerllMocrb trJIfl cl.IcreMr,r B-V ulll'Ine4eHa IIa

{rrr. B, CnrOururrMu Hpy2fiItaMl{ sAeCL BbIAeJIeHbI 3Be3AbI, A;rIfI I{OTopLIx a6co-

,rrrorrrrre Berr,rqlrHbl olpeAeJ]eHLI c Ha[60rE,ureft to.rnocrrro (ov: ]-01',!4). 9ep-
'rori orMeqer-rbr [au]rbre EJrfl r'JraBr-rbrx HoMrIo]rer{ToB I{Iloliublx 3Be3[. Cnoco6

BbIAeJreHr4Fr Itx r{BJIo}Hen n S 10.

PacCuOrpentre AI{arpaMMbI uoArBep}I(Aaer, Italt HaM Ha}HeTCfl, cylUecT3o-

rJaHI,IS ror,Iltort crpyHTypbl tJraBHort nocJTeAoBareJrbHocrII I'1, B qttcrHocrrl, o6Ha-

p)'lr{eHHoft Smeuou [9i serrfi r'JraBuofi rrocJreloBareJrbHocrl,I, Jremal{cft HIIE{e

nocJre[Heit [pr,rMcpHo Ha o[Hy aBeaAr{yro BerlrqrlHy I{ orrlerJrrlBo llbl,4eJrflio-

qerlcrr B rrpe[eJrax uBera (B-V) 0':7-l':'2. I{ax6uno uogueqeHo SrreHoM,

BBeB[br, rrpr4HaAJIe]I(atUI{e H DToti BeTBI4, xapanTepl{3ylorofl, IO-BIIAIIMOMy, I{e-

r(oropbrM trB6r,rrroM yJrrjrpa{rroJreroBoro r4BJIyqeHIrfl. 3ra tengeuqutr llslflu-

nflercfr 14 r1o [arrHrJM, IIpaBAa oqor]b [,IaJloqr{cJreHHbI[,I, f{mollcoHa }I x{oprana [6J.

Ha {ila1'. B ualre.rae.rcfr rax}r(e Hexoroparr reHAeHq}It{ It llaBleJreI{IIIo rrlaBIloit
nocJre4oBaroJrr,Hocrrr !I AJrfl Han6o.;ree Hpttcnblx llIreBA c IIBeToBLIMTI gI{Bt'rua-

rerrraMr.r > +11'3.



Ecrn trprraHarr, peaJrbHblM cyrlecrBoBarrrre orAeJrbuofi nereu, HasuHaro-
qer,ica or suaseunft (B-V) uopnpna 0'l'5 (uro coornercrByer rrpr{MepHo
ctrexrpaJlr,Hol,ry HJraccy G0), ro {rau.recran Ar{cnepcr4fl rtarnofi nocJreAo-
BareJlbuocrtr oHaBaJIacs 6rr secrMa HeauaqtrTetrnofi. Hafi.ru Haxue-nu6o uyrra
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(Dur. 8. ,{uarparrrnra qBeT-cBeTEMocrB tro AaEEErM na6nro-
Aeruft ltprnracrcoft actpo(puausecftoft o6cepnaropuu.

C - aua ( o?ra; O - 0ryL4 < LMo <01?B4i -O- - gooftune BBeBnbr.

lJI.s BBrffCHeHr{fl oToto Barfir{oro Botrpoca trpeAcTaBirfleTc.rl BecbMa cyrqecrBeH-
HbIM.

Oseur 6onruroft r{Erepec [pe[craBJr.Eer B cBflau c ortrM trpEMeEeHtre Mero4a

lByxrlBerubrx [EarpaMM [6], [20].
flpeguo.nomrM, qro Merr(Ay troJrolileutreM BBeBEbr rra AtrarpaMve (M, B-V)

u yarrpa{roJreroBbrM za6rrrxoil{ B ee trBilyqentru uMeercfi cBflab. Torga EaJru-
qtre qerntrx rrocJreAoBaremuocreft Ha nByxqBernoft 4zarpaMMo fiBtrJrocr 6rr
cepreaubrM troArBepx{AeHtreM cyrqecrBoBautrfi paaJmrrsux serseft [trarpaMMbr
qBer-cBertrMocrb. Hao6opor, orcyrcrBue ranoro qerxoro paaAeJreutrfl ro-
BoptrJro 6nr cxopee B troJrbBy roro, qro ynrrpa{noreronrrfi trB6brrox cBfiBarl
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c Her(oropErM ITJTaBHO rreHffIOlIIuMCfl trapaMerpoM (Halpl{Mep, xtrMrqecHl{M

cocraBoM).

,(nyxqoeruafl [trarpaMMa, trocrpoerruatl no ua6nro[euffflM aBTopoB' nptr-

Be[eHa na Qnr. 9, flo ocflM noopAtrrrar BAecB orJro]Heubr czne-{zoneroBble
.(CrJ tr cuue-)r(eJrrbre (B-V) qBeroBble ar(BrlBaJreurr,I. fincuepcun Atra-

rpaMMbr gilfl BHaqenufi (B--V) <+fi3, ecJrlr npI{Hrrb Bo BIrI{MaHtre, qro

B.V
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ra6rroreuu i H pr'ntcnoft

B Hee BxoArrr 3BeBAbr Bcex qacreft guarparuur,r (M, B-V), cpaBHareJrbHo
HeBeJrtrHa. firacnepcua ]fie AJrfl BHaqeHtrfi (B-V) > +1'l'3 orpoMHa. Hau6o-
Jree fipacr{bre 3Be3[Er o6paayrcr nan 6tr HeHoropoe (o6raHo) a nepxuefi qacru
ptrcyHr(a. qeprouxalrrr llo-rpemHeMy orMeqenrr 4nofiuEre BBeBAbr.

,[ln nr,rnoreHtrfl BaBr{crrMocrr{ MernAy troJro}fieHtrfl}Ir( BBeBA r{a AByxrIBer-
uoft guarpaMMe r AtrarpaMMe rtrBer-cBeruMocrb Ha SEr. 10 cuosa nbcupo-
r{BBeAeHa fiByxrlBeruafl [r4arparrMa. Ho B[ecb Ao BHaqeHrft (B-V) < +1'j"3
EaHeceHr,r roJrEKo BBe3Ar,r, pacnoJrararcxtruecfi rnrrue (uepnsre r*pynrHu), He-
Muoro uuxe (xpyxxu c Hpecrtrxalru) rr BHaqrrreJrbHo lruxre (cnerrrre xpylxnu)
cpeguefi rrunnfr rnasnofi nocJre[oBareJrbHocrrl (curonrnaa nvutrn).

Caa
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Om. t0 roltaablBaer, qro y 3BeBA, pacrroJroHeuHbrx Hlrxte r,flasHof,r nocJle-
I{OBareJrr,Hocrrr, HaMeqaercfl HeHoropafl reHAeHur{fl H yJlbrpa{r{oJreroBoMy
ua6urny. Oua nrrpaxrega oqeHr, cna6o, [o-Br{,qtrMoMy, rr3-Ba HeAocraroqHofi
rryBcrBrrreJrr,Hocrrr upr{MeHeHHOfi auuaparypbr B yJrbrpar}lroneronofi o6,racrr.
Hatvre'raercfl ran)fie reHAeuur{a H }rexoropoMy }re[ocrarr(y yJ]r,rpa{lroneronor.o

0-v
,r

o'rr r' I 0' A',. 
T: ji"ifi #i,' lf,xx Hlo^fi t. i?il*;,iJ#ii"#i?ru 

rr x c n or c pe/{-

O - BBeBtrri, reElarqr,re Bbllre rraBnoit trocJre&oBareJrbr{oorrl; O - aBeal{br, JreiHaurreHa HilHHeit nersu rrasHofi lrocJreAoBarerbEocT[; & - ss'earrr, nexraUue uenrnl.
t'ilaEHoi,i fiocJ]c,EoBareJrbl{ocrblo rr ttlnltgeii BerBbro; - rJraBHatr fiooJ]e,lloBareJrbgocrr,.

uBflyqeHrafl y BBeBA, pacroJIox{el{}rbrx HaI{ rrapuoli ilocJreAoBareJr},rlocrr,ro.
3:ro nromer 6rrrr, 'raurrle o6uapyxeuo rro Aar{Hr,ru f[xroucoua u Mopraua [J]rr
6nlrrrtafirulrx BBea[.

IJa rpur. 9 eecr,rra peBHo Bbr4eJrflrorcfl ane3grr,' Jreffiaurre B rir.rmger-r qacrrr
rNAI]HOfi IIOC.TIEAOBATE'IE,I-IOCT'I C (B 

- V) > +1,,:3, TOITAsrIBAIOIJ]IIE BECI,MA

3Halll,rreflbrluli paa6poc. Oco6enr.ro BrIAeJrFrercfl B aroM orrroflreurlr,r BBe3,(a N! 406
(Yale 5520), rl3oJrr{poBaHqo paclroJroxreFrrlarr r{ r{a ArrarpaMMe uBer-cBerrr-
Moc'lE. .(,na 6onee [eraJrrHoro paccMorpe]rr.rs eror,l oqer{6 nnrepecuort o6tacru
Ha {ur. tt upr,roe4eubr [rrafpar4MEr rIBer-cBerr{urocrb 4nr o6oux ur]erorrr,rx
clrBraBa.rreHron (a rr 6), a'ranxre IdRyxrluer,uari,q[arpaMMa (c). Llro6r,r o6.terqrrr6

/.5
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corrocraB,leHrre RCer STrr\ Ar,latpaMN'r, 3BeSAbr o6oguaqeltu 3AeCr, cltor,rMt{ rroMe-
pa[,r],r rr3 ra6n. 1. I-Ia rou Hre pr{cyHne eIIIe ]la3 rroBroper.ra AByxrrr}erHaa [r{a-
rpaMnra, Ho c yr{aaarrr{el,r crerirpoB 3Be3A (a). l{uyxrlnerrrarr Ar{arpaM},ra Han
6y4ro roRopr.rr B noJrL3y paB4e.rrcrrr,rfi paccMarpr,rBaeuoi,i qacrr,r [ocJregor]are,rb-
ItooTl'r Ha ABe BcTDI't, ItaH DTo' HaIrpI'IMell, IlaMeqelro IIa pl'IcyHlte 0BeTJIbIMI{ I,I

tsaqepIIeIIIILIIIII HpylHHaMlI, HO MLI eUIe OaICIIE I{aJIeI{II OT OI{OHaIaTeIIbIIOTO pe-
rIIeIII,IFI SToro Bolpoca. Telr 6o.rree octaer0Fr orl{l]ErrLrM Boniloc o xole uerneft,
ec.rlll oIIII PeaJILHBI. flursercn ,;rI,I HI,IlItIIfifl BerBr, npoAoJ.rlnerrr{eM r}errjrr, ultry-
rqeii rurrxe rrannoft rrocJreAoBareJ]r,Hocrrr n 6onee parrrrrrx orrcr{rpaJrrrrlblx
HJraccax; nlteAcraBilFrer irr,r oHa o6oco6leuuyro rpynly BBeBA r,rJrr,r, uao6opor,
r{MeHIIo oI{a rIBJIrIercfl rIpoAoJr}ne}I}Ie}I lnanuoii nocJreAoBarenr,rlocri,t? [ln
peIIIer{14rr arr.rx BoIIpocoB neo6xoglrllo rpIIBIcqeIII,Ie 6onr,mero ]Iarepr.raJra
,r Aera"rrr,Hoe cIIenrpocnorrr{qecHoe II cIIertrpor[orolrer.plr.recnoe r.r3yareHr.rc
3Be3A.

Iuarpauua IIRer-cI]err{MocrL, nocrpoerrrlarr l(Jrfr cirue-r[noneroBoto
rlBeroBoro SrtBrrBaJreHTa cn,4, n croeit nepxneri qacrl{ Maro oTJrr{qaercfl or
[r{alpaMMLI {rr. B. 3To norrnuro RBIIAy cpaB}rureJrr]no uanofi Arrcrepcr{r4
coorBercrByroulelf cacrr,r AB)rxr1r;errroi,i Ar{arpaMryrbr ({ry. 9).

Iracclrotperrtre Ar4arpaMNI6I, qRer-cBerrrMocrrr B cBflBr{ c rtrrHeMarrrqe-
cnIrMIr xapartTepl,IcTl{HaMrr anea,q Syget [poI,I3Be[eHo rrr{}fie, na 6onee rroJrrroM
Marepr{a.lre.

10. 1l Iracroflruee BpeMfI I,IN{eercFr Br{aarrrreJrr,Hoe qr.rcJro rreBaBr,Icrrlnlblx
ollpeAeJrel{rlit 6necna rr qBeroB 6nlrenux m Corrqy BBeBA, nbrrroJrHeH}rsrx 3r-
rerrotr{, ,fixroncor-ror,r u il,Ioprarronr, ITIercou, A. C. IIIapoBrrrr[ rr rrar{rr. floaroiuy
IIpeACTaIIJIrIeTCfl Becll{a IIHTepeCIIBIM U IIyTItHEIil{ cO6parr, BOcl{}f}ro BeCb r,rMero-
u\rrr,lcn r,rareprraJr ua5nro4eru,rfi u na ero ocHo]taHr,rrr uocrllolrrrr BoSMo)r{Ho
6onee nonnyro lr rorrHyro Arrar]laMMy rlBer-cBerr,rMocrr,.

Taxas pa6ora BrruolHelra rralrr,r AJrfl 6lecxa aBeBA, rrpr.rBeAeuHoro H cr{-
cl'en'te 7, II cI{}Ie-}r{eJIT]rIx UBeroDL,Ix ertBI{BaJreHToB, rrpuBeAel.rg6rx n cr,rcreMe
(B-V) *.

Izlueroquecn Hollorr{or}oJrrroBrie urreroBrre enurrBaJrer.rrbr (u-f}) f]xon-
colra tr N{opraua !r rrailr C,,r, cnr,rruroM orrrr,rrl{Ll r{e)r{Ay co6o,l-,.rro6r,1 6rrno
Molr{IIo QII{BoAI{rb I'rx tt ogrrorl cllcrcMe. IIa ero Mbr yffie y6a3bruajrr,r B6rrrre.
lJ ocralruurx pa6orax olpeAeJrFrJrcrr Jrrr[rb oArru r{Rer.

,(nR rrony'rerrrltr cBoAIIoro ItaraJrora 6recrra 6nr,renrrx B]leB[ r\{br r4crroJrr,Bo-
Barr,r crrr{onu f[moucona-N{oitrana, Erreua, fr"erca }r }ralr, a AJrFr rIBeroB:
,(rnorrcoua-Moprarra, 3meua, A, C. IilapoBa r,r roJryrlsllurrft narrr,r.

B cuognr,Iit I{araJror 6slnr,t rn;urorre}rrr rarr}He BBeBA6r, cpeArrrrFr nBaAparuq-
uaR ourr'r6xa onlleAeJrerrr.rg a6conroTHor,i neJrrr.rr{r:rbl rtoToprrx Aocrr,rr.acT +Or!54,

flprnneqerllre qBcroB rrclo,rrrrBoBarrr{brx r{araJroroB r{ crrc.r.eN{e (B-v) ue
IIpeACraBJrfrno aarpylHenr.rii:. /-[.rrr aroro y Er.r.eua Aarrr,r coorBercrByroqr{e
{opuynrr [B] ; A. c. TIIapor ran ir(e, Hari tr \{rr, peAyqr,rllo,aJr cnon na6nro-
/leHr{Fr n arofi cr{creMe.

* Hax raasecruo, crrcreMa U , B, y fl;xorcoua i.r

HapoArroM acrpolroMrrrrec.noM norrpecce 1955 r. n
gna r[oroanerrprrqecnrrx na6rro4euuri.

6 HBB. Ilpr,tMclr. o6cepBar., roM XVII g7

r\foprana 6r,rra nplrrnra na IX X,Iexr4y-
,I{y6llrne rr }rilqcorBe uenrgynapoguofi



tlro nre r{acaercfl nprlBe[elrIrfl atlaqettttl]i 6lectta It cI'IcreMc V , ro zgect

ge;no o6crolJlo Hecr{oJr6l{o cJrox{Hec. ConocranneHlle Bllarlertt,rtl 6,rrecxa, noJry-
qerrrrbrx grrerrou (I/E) [B], co Brraarer{rrnl,ur ,I[xorrcolla I,I ]'Ioprana [oxaBaJro,
rrTO IlaBlIOcy. V - 7B Ilrfeer ne6Olr,urOr,i cflcTe\,Iarllqecntrr:t xo4 B 3aBI,ICI,I-
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rroBAEI{x HJracc oB r:rasg oli [oL] Jre/IoB areJrrru ocrrr.

Mocrr{ or rrp.rrMoro Bocxo}fiAeHr{fl. conocTaBJreHr4e lra[rr{x eHa.reur4fi c [aHHr,rlur
,[xoucona r Mopraua auailorr,rrruoro xoAa He rroxaaaJro. OTcro4a cJrelyer,
qro 3HaqeHtrfl 6recHa B HaraJrore 3[er.ra o6penreueurr He6orbrur4ME ceBoHHbrMn

omu6r(aMtr. flocre yqera ynaBaHHoI,l orura6nlr naura 6rrro uafigeuo coorHorrre-
EtrE:

V:-0'!008+ t'l'000l/ r|0':017 (P -V).+0'j"008 + 0'j'002 + 0.007

3gecr, (P-V)-rlBera BBeBA B clrcreMe Srrena [B].
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3uaqeruur 6recna BBe3[ r{araJrora ltrerca peAyrlrrpoBaJTrrcb tro r}roprr,ryne:

t/ : +0.014+ 1.01"91 Pr _ 0.7601C , (17)

rAc lr,y- 6rccn BBe3Iu,r B ctr{crol,re I4erca, a IC - uofiaaareJrrJ ]IBcra.
I{epe4no npr,r cpaBrrelrr{r{ AByx tporouerpr,r.recltr{x ltararoroB, xaxt4rrii ua

noTollrix o6naAaer npeRocxoAltor,i ro-ruoc't'rro, ua6rro4arorcFl uecrMa BHarItr-

TeJrrrrrrre pacxolxAerrrrr. 3ro rtolrter 6rrrr, oSr,flcneno nn6o rreyqrer{r{brMtr
crrcTeN{arrrrrecnrrl(rr orur{6Ha[I],r naraJroroB, nr,r6o reu, qro (poroMerpuqecnfie

cl4crer{br l{ararroroB paBJrr.rarrrbr l,I ]lHltroqaror llaBrI.r,IqHbIe rtpr,r,rrrqecxne o6nacru
cller{rJla (natrpnlrep, Balr,ueponclir{i{ cnarlor(). Br,rure rrbl BrdAeJrr{, rlro cpauue-
rlrlre JtBeTorjbrx 3r{BrrBaJrerrToB }ralrero r{aTaJrora r4 naTarrora A. C. Illapor:a,
xoTfI olrr,I r,I oxuaTbIBaIoT 3ar{eTrro llasJrr{qaroulrrecfr o6Jracrr{ cnertTlla, [olta3aIro
xollomee corracr.re. 3'ro uogrneilrrrAaer Baxor{}rocrr, cBe[eHrrrr n ogu5, {oro-
\{erprrareciryro cr.{crer{y (B - V) uBeroR ucex pacc}rorpeHrrr,rx Br;rme cr{creM

cI{He-}r(eJrTr,rx I.IBeToBrJx Dr{BirBaJrerITou. tlro HacaeTcfl 6necrta 3Be3A, rro-
Jryqelrrrrlx c Ete;rlrr,Il,rll {r,tnr,rpal,u,r, ro BCe DTII crlcreN{bl Becr,r{a 6nr,renlr

\,relnAy co6oit Ir rrpaBoN{eprrocrr, peAyr{Llrrr{ rrx H crlcreMe / lre nuarrBaer co-
unenuii.

13 upo4ecce oocrauJrerrrrrr cBoArrolo naraJrora BoaHlrnaer Borr]loc o Becax
I'IclIoJIT,S\reMr,Ix HaTaIIoron. i3Aect, Molr{Ho rIar,IcTrITL ADa rryTLI. O4r,rrr uyrr,
cocror.rr B uprr[ar{lrr4 r]eca oSparrro-nponoprlrro}raJr6Ho nBa,qpary cpc4ucii
I{Ba[l]arr,r{rroit ouru6nrl o/Irroro Brrarrerrr,lfl Berr,rqr,rnbr B AarrrroM nara,nore. [py-
lc1ft n1,1r, - B orrpe[ereHrrr,r r;ocol] I{B conocraBJrer{r4fr ltaraJroroB },re}HAy oo6ori-
I-I arrr.r 6srr ullr,rrrrrr roo;ro,4rrnr)r uyrr,.

flpe4rrolo;rrurN{, rrro [,16r corlooraBJrfrei\{ rrecr{oJrbIto HararoroB, r{MerotI1rrx

/z o6rqrrx 3Dc3l{. Ilycm 62ik - eorl, oile4ueo rro BCeM z BBeilAailr Br{aqeur,re nBa[-
paroR paenocrcr,i llacclrar])lrBaeMolo rlroro,uerpr,r.rccr{oro [a1]arferpa B r{araJro-
lax, o5oauaqae\{blx Tra[{r{ Hart <l> rr <<A>. CulrtaR, qro r{ara;rrot'r,r cor]eprlreuHo,

ne3aBr,rcIrMsI, a r[o'r'ouer]llrqecHlre cr.rcreM]rr lrx corrocraRr.IMrrl, N{oE{er{ rrarlucarr,:
o.)ro

",itt- "t.-l- uk 
t (r8)

tge a'4 n azn flBJlglorctr rrenoroprrMr4 BerrtqunaMll, xapaHTepr{ByrorquMtr,
royuocrr, naraJrora npn cpaBHeHrlr{ ero c Apyrr{Mr{ (oro ruerunroro rouuocts).
Cocranus Ha ocHoBarurr corocraBJrelrr{fl Bcex [cnoJrr,ByeMbrx fiaraJroroB
ctrcreMy ypanuenr,rft (tB), Molnuo orrpeAeJrr{rs BerraqrHr,r a!, o?r,... r4 AJrfi

BecoB HaraJroroB 6parr BuaqeHrafl pn:L
"?'

tr4cuo:meosalIHbIo HaraJrorr{ r{Meror BecLMa ne6onrruoe qr{cJlo o6u{ux BBeB[:
37 nnn uBeroB n 79 gnn 6necna. floarouy BnaqeHr.rfl BecoB, rrpr{Be4er{Hbrx
n ra6n, 3, gonxturt paccMarprrBarbcfl Jrr4rrrb r(ax opr4er{rflpoBoquble. flpra nu-
rrr4creur.rflx oHr( oxpyrJrrrrlt4cb Ao ueJroro BHaqeHtrfl (ra6r. 3).

,{annrre cBo[Horo r(araJrora BrrrroqeHrr s ra6r. t ra cogepxar: cpeAutre
BBB0IIIOHIILIO SIIaqeHIIfl IIO BC0M I/ICtrOJILBOBaHHbIM I{aTaJIOfaM AJIfl FeilW,lmr, V
r4 qBeroBr,Ix aHBrrBaJreHTos (A-V) c ux oruu6xaMr4, corrpoBolr{Aaror{r.rMtrcfl
ynaaaur{eM Ha HaraJrorrr, ucrloJrbaoBa}Irrbre rrprt ocpeAHenrara (corracHo HoMe-

ll "'8.'
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I{aralor

I{prrnrcrofi o6cepBaroprr

0rrera
flnroucoua E Mopraua
A. C. Illapona
ITIerca
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paNI I{a,r'a.--rofoB n ra6Jl. 3). Ounr6xll oIIpeAeJraJII,ICL ItaI{ cpeAulIe HBaAparI'Iq-

Hbre yr{iro}reu[fl sHarreu[i;: pasII,IqHEIX Itararlol'ol] or BeiII'rqI'IfI 7 u (B-i)'
Orur,r6nr.r lre yftaaaHrr, norlla AarrHbre o BBeBAe r,Il,lcrorcrr roJIBIto B r{axor{-Jru5o

oAIroNI rtararrore. .(anee B cBoAHoM riaraJrore Aarorcrl: crleltrpaJrbHbIe ItJraccbl

(no 4anur,ru Hararopou NIK lr HD, Nlayur llrrrcort r.r lteirnepa), rpI{BeAeH-

HbIe c rrorroilIbro peAyr{qlo}rur,rx tpa{ltltoB ]t cllgrerte NIK. Hanoueq, lr rIocJIeA-

neft rparpe Aarorcfl npocrpancrDeHHrre cxopocrl{ BIIeBA ornocureJlrlro Coruqa,

BErqucIeHHLIe l1o /{aHrrrJr{ ItaTaJlota ,{tneurtlrnc lI ItaTaJIola IyqeBBIx CI{ol]o-

crer,i Br.urcoHa [21,|. Snaqeulrs B cxo6r{ax [oItaBrIRaIor raI{reHIIIraJrEI{yIo co-

cTaBIIfIIOUyIO I,I OTIIOCfITCTI It 3Be3AaNI, AJIfI ItOTOpLIx ueI{3BeCrEEI IyqeBble

cT(opocrr{.
B upr,rnreuaHrrrrx n rraraJJory Aarorcrr cBeAer{r,Ifl o ABoI,ICrBeIIIIocrIr 3Be3[,

a Tar(Hre r{enoropbre Apytrre [a]rH6re, cyuecrBe]IHr,Ie nplt ero l,tcrIoJrLSOBaI{lIII.

Muorr.re 3ueBAr,I r{araJrora flBJrfrrorcfI ABoI,iHrINII: BI,IBya.]IE,IJrIMI{, clrextpaJrb-

HEII{I{ I'I OIITI,IqeCHIIMI{; eCTE TaIt}Ite l'I HpaTHLIe SIJeBABI.

]lo scex cJryaraflx, ItorAa aro npeAcraBJrflJlocb BoBMolI{IrbIM, r13 }Ia6JrIoAerI-

Hbrx cyMMaprrbrx BHaqerrnit rIBeroB u 6recHa [Boftr-IEIx c tloil(orub]o paccql{TaH-

ur,rx lpa{ur(oB rronpaBort BbrgerrflJrr{cL coorBercrltyloullle a}Iaqelllrfi rJraBlrolo

r(oMnorlelrTa, lJettn.lrug rronllaBo1 AaroTcfl B Ilprllleqallllax. 3IIeBAI;I, AJIFI I{o-

Topr,rx BBrqucJlflIl,Icb tronpaBHI,I, oT]IeqeIIbI sBeBAotlltoii y IIopfIAI{oBolo HoilIepa

B ITATAJIOIE.

Ilonpanxu Arrfl [OryqeHtrfl 6Iecxa rJ]aBHoIo I{oMroHeIII'a (LtI s orI[tII{e
o,r Lm 

- 
pa3Hocr1,r 6recna RoMfrorreHTon) 6panucr I,IB lIMeIouIr,IxcFr raSrlrrl [20].

flOnparxlr H IIIleraM LC, t AC, nr,r.IlrcnflJlllob lJ IipeAIoJIOlI{eHIII'I, .ITO rIBeT

3Be3Ar,r OAI{O3IIaqI{O OilpeAeJlfiercfl IIa AI'Ialpa}IN',Ie llBeT - 0BeTIINIOCTL IIO ee

a6conrorlrorli BeJIrrrrrrrc. ,I[anee orleltrrI]aJracb rleroquocrb rlorpalloK, ll613BaII-

rrafr HaH peaJIrI.IOIt Auclepcttei,i [r{arpa]r1{6l, ralt I{ AlIcrrepcl{e}i, o6yc,nou-

;renrrorl omIl6ItaMI4 B oupeAeJIeIII,IrI a6co;ntorirort DcJrI{qr'IHr,I.

,(uoiiur,rc 3lleilAbI, Art1r IiOTOpLIx HeTOqIIocTb I] IIoripaBI{ax qBeroD lipe-
Boc.\o;1r,U]a I 0'l'02, orNIeqoIIbI B ra6JI. 1 gnyUn 38es4oqnalIll I,I I{a trI{arPaMN{rI

rre rrarrocr.r.rtrrcL. STo ycJroBrIe coorRercrDyer paBHocrII 6.rrecIta ]to[{lIoIreH-

ron { 2'!'0.
Cregenrrl o 6lecric norllroH0rrrou 6ltarinct II3 HilrttJIoI'a ,'\DS, Iia:IaJrol'a

,i[merrnlruc rr ]l rrer{oroilLrx cryrrarix rrg npl}Ie-rauttii li Jtit'Iirilor)r 3r'r'ega [B].
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11. CsolHafl Ar{arpaMMa rlBer-cBertrMocrr, a cncreme (My, B-V)
npr{Degerra na tfur. 12. I(aH u ua r[ur. 7, aneagrr co cpe[Hr{Mz omn6xaltr
B onpeAeJreHr.rtr 6flecxa *0i't naneceHbr qepubrMr{ npy}r{r(aMu. Ilpextnlru[ BHaq-

fiaMr4 orMeqeHr,r raHlfie rJraBHBIe r{oMtroHeHTbI [Boftnrrx 3BeB[.

Paccuorpenue csoArloft [r4arpaMMr,r rroATBep]fiAaer BErBoAbI, noilyqeHHble
BEIIIIE.

Ha cnognyro ArrarpaMMy HaueceHo rar{?fie lr Co,ruqe c {oronrerptrqecxlrMu
napaMerpaMr.r, olpeAeJreHnrrMr,r E. H. H[xogosori 117], [23]:

MvO: +4"188 -l 0'104; (B-V)g: +0':74+ 0':04.

Coruqe oHaBbrBaercfl Jrexarqr{M }ra caMoM BepxHeM r{pae rJIaBHoli rocrego-
BareJrrHocrr.r e o6racrr{, npr4Mr,rxarorqeft rt cy6rr,rrautant.

B csoepi pa6ol'e A. C. IIIapoo o6parrn BHuMaI{r{e Ha ro, .rro uony.reuurrit
E. H. HraHoHoeofi rlser Cornrla He coorBercrByer cpe4uefi BaBrrcrrMocrtr

I,IcE{[y Ciler(rpoNr !r rl]leror{ 3Be3l{: Arrfr
cnenrll a Conrula cll eArrrrrr 3 ii B rrcrrllocrE

Aacr 3itarlerrrlc rIRCTir, paDrroe -l-0'l'66.
O6urcuenlre Droro r{a}xyuerocI pacxo-
iI{AeHTIFI Jre}IUtr Il 'tOtI, IITO COOTrIOlretI[e

ME}fiA}T CIIEHTl]AN{I'T I,I UBCTAI{II 3I]E3A

rna nuorl ro c JreAon are Jrbrro crrr o 6na;1aer
Becr,trra 6o;rr,ruoli gncrrel crrcr,t. 3ro ua-
rJrrrArro Br'r4uo rra pilc. 1.3, ua noropoM
npl.lBeAerra qacTb Ar,rarpaN,INlr,r qBeT --
cllerrrilIocrr, AJrfl r';rannor'i frocJleAoBa-

rerrHocur, BnJrrouaroqeii rr Conurle, c

yr{a B alirrbrMrr AJrrr ria}rrgoii arr e a/{r,r cnen-
rpail,Irr. !lranaaorr crrenrpoB AJrrr Aarrr.ro-
1-O qReTa O I{ a 3r,IB aeTCfI BrIaqr,rTeJIr;}rrrINI.

f{nn qnera, 6llranoro n coJrlreqrroNly,
Bcrpeqarorcrr cneirrpbr or G0 4o K0, xorn B clle/IHeN{ rrorlrqnsrar, 4er,1cmn'renluo
noa4ulrfi rroAxrracc G. B .relr B[ecr, AeJro - B rrcroarrroclrll ilr{ cfienrparsiroli
nnaccurfnnauuu, rrJrrr r 6onr,ruofr Ar,rcfiepcr{rr 0oorHo[re]rrrfl cneRrll-qBer -
,qOJIIIIHO RLIfICIIIITrCfl C OI{OIIqaIIIIe}{ CtreI{TPOCIiOrrllal0cIIIIx ltoCnegOnaUlrfr,
rrpoBoArrr,rbrx n o6cepoaroprrrr.

.[]onrruofi I,IIIrellec npe[crar]Jrrre'r cofrocraBJrerrrre rroro]fierrrrrr BucBA Ha

,ql4aI'paIvIMe (M, B-V) c I{x It.r,Irretrrarr{r{ec1{[rrr{ xapanrepr,rc.rlrnarrlr. ,[nn
aroli qelrr,r 6r,rnlt nr,r.rrtcJle]Ibl rrpocrparlcrBel{Irbre cnopocrrd BReBA orHoclrreJrr,Ho
Conntla. Ha r{urr. 14 nocnporraBeAcrra int,gnan Ararpa^{N{a c ynagarrr{eM cno-
pocrefi. 3resgrr co cxopocrrrMrl B r,lurepBane 0-40, 110-80 u 6oree B0 nu/cen
o60SrIa'reur,r rrepeHpetqeuHrlMrr, cBerJrEIMrl rI rrepHBIN{ra Itpy]fir{ar{r{ coorBer-
CTBEIIIIO.

lla pncynna cJreAyer, qro 3aMerlroii aanucr,ruocrrr MelnAy troJroxreHrreM
3BE3A IIA AUAIPAMME IIBET-CBETI,IX{OCTb U ITX NPOCTPAHCTBEI.IHBIMI,I CHOPO.
crflMr{ rler, ir B aroM cMLrcJre or.rlr o6paeyror oAHopoArryro rpyrny.
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B aaxnro.{errre cJreAyer troArrepfiHyrb, qro flprrMerreHne r{eroAa AByxuBer-
Hbrx Ar{arpaMM AJIE vly'aenufl rrannoit trocJreAoBarerrr,Hocrrr rIpeACraBJlflercfl

BecLMa rrepcner(rtrBnuu. ,(na aroro neo6xoArlMo secrld Ha6.rlIoAeHI{fI B BoB-

Molnrro 6onee 4arexoru ynrrpa{uoJlere. C orofi qerIEIo na o6cepeatopl'Il'I trepe-

AeJraH reJrecr(orr MTM-200. Teuepr prMeercrr Boar{o?r(Hocrr BaMeHrrr, r'IeHlIcH

c rnnep6onl{qecHnM BepHaJroM Ha ctpepoll4anrHoe sepr(aJIo. Ha6nIo4euun

ynrrpa{raoneroBbrx qBeroBr,rx anBtrBaJreHron ua6paunblx BBeBA rrasHofi rlocJre-

[oBareJrbrrocrr{ yxe Haqarbr c aroft ouru.recxori cucrertolTl. Ilpe4nonaraercn
rax)fle ar'raJrorrrquafl rrepeAerlxa reJrecxotra I'ITM-500.

B aaxnroqeHl{e MbI paAbl trpl{Hecru rry6onyrc 6.narogalllrocrb BceM roBa-
puruaNr, B roft unu uuofi uepe noMoraBrrrtrM Br,rrroJrHeH[ro Hacrorluleft pa6orrr:

T. C. BennHuuofi, A. Il,. Onaxorofi, JI. FI. ITlsarox, II. O. tlyraftuoay,

a rar(lr{e acrtrpaury BrcpanaucHofi o6cepnaropulr It. A. lpr'ropany.

Jlureparypa

1. H. Johnson. Ap. J., 120,325, 1954.
2. H.L. Johnson a.W.A. Hiltner. Ap'J., 123,267,L956.
3. O. Eggen. Ap. 1.,712,141, 1950.
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AH CCCP, 1953, crp. 334.
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At(AABrir{fi HAYTI CCCP
I4 3 B E C T YI fT }i P bI M C IT O,I A C T P O (D tr4 3 I4 q E C I{ O IT

Tou XVII, 1957 r.
OBCElTIJATOPMLI

CPABHEI{IIE XI,IMI4IIBCI(OIO COCTABA B u Be 3BE3[

A. A, DoaP'cY1y

Ilacr:oarqan pa6ora rrocBxtr{eua cpaBr{ctrrro xr,IMr4tlecftoro cocraBa B u Be sneaA. 3To

OpaBIIeEIIe I{3-3a IIeBOBMO}I{HOCTI{ IICIIOJILSOBaIItrfI B HaIIIeM CJiyqae HpIIBLIX pOCTa IIpOI{3-

BOAUJTOCL B BrrAe CpaBHerrrrfi gI{Br{BaJreHTrrBrx ilrrrpr4rr nn:f,:i1.ft a cIIeHTpax B i,r Be aneag,

r{Merorlr4x oArrEaHoByro reMneparypy u aJreHrpoHrroe [aBJrerrlre, T. e. o,qEoro I{ Tofo E(e

cnenTparrbuoro RJracca rd KJracca cBerrrMoorr{. ,{rn aroii qeJrrr 6BIJra paapa6orana rr ocyqe-
crBJrer{a rorrrrafi r{oJrr{qecrBeHrran x;'racclrr}raxaqltg 3BeBA O9.5-88. Cpanneuue oI{BI4BaJreET-

rrbrx rnrrptrE nlrsuii uonagaJro, rrro Her cr{creMarr{uecxoro paaJrlrqr{fl Me}r(Ay B ra Be BBeBAaMIT

B xrrMrrqecfioM cocraBe rr Be,,r[rrrrge ryp6y,renruofi cnopocrr. Err:ro npone4euo cpaBuerrtre

r(olrrypoB BoAopoArrrix nunrfi, Horopoe [or{a3aJlo, rITo orrrr oAr{HanoBr,r y B ll Be aneag.

I,Ia er:oro creAyer, qro orrroclrreJrBuoe coAepx(arrre BoAopoAa y B tr Be aneag B cpeAEeM

opl{rranoBo tr qro ocr{oBlrr,urt r{raxtopolt, pacmrlpfircqlrM Bo,4opoAIrLIe JTITEI'rr{, 1r B cJryqae

Be aneag fiBrrrrercrr IlltapH-orlulext. Hpoue roro, trB cpaBrreurrr r(orrrypoB Bo[opo,quLlx
nratut B n Be aoeag rr HoMepoB rrocJreAur{x BtrAlrMrrx 6a:rsueponcnux rttnnii cJreAyer, rrro

B a Be BBeBATJ trilIeroT B cpeAlreM oAlrrraxoBr,re aJrexTporrubre AaBJrelrr{fl.
Tarzu o6paaou, cpegnr.rli xr.run.recxuri cocras Be BBeBA, rro-Br{AI4MoMy, He orJrl{qaercfi

or cpeArrero xr4Mr{qecHoro cocTaBa B areag.

A COMPARISON Or THD CHITMICAL COXIIPOSITION OF B AND Be STARS,
by A. A. Boyarchult.-The chemical composition of B and Be stars is compared. As

curves of grorvth cannoL be used in this case, Lhe comparison was made by comparittg
equivalent widths of Iines in lhe spectra of B and Be stars, possessing the same tem-
perature and electron pressure, i. e. of identical speciral class and luminosity. For this
purpose a precise quantitative classification of 09.5-88 stars tvas rvorlced out. The
comparison of equivalen0 widths of lines showed that there is no systematic difference
of chemical composiLion and the values of turbulenC velocities for the B and Be stars.
The profiles of hydrogen lines rvere compared and found to be practically the same for
these stars. Ii follorvs that tlie relativc abundance of hydrogen in B and Be stars is the
same (on ihe average) and LhaL the main faclor, broadening the hydrogen lines in the
case of Be stars is the Stark effer:t too. From a comparison of fhe profiles of hydrogen
lines of the B and Be stars and the numbers of the IasL Balmer lines it follorvs that, the
electron pressure of these stars is on the avcrag Lhe same.

'Iherefore the average chemical composition of Be stars evidently is practically iden-
tical rvith thaf of the B stars.

Suea4rr r{Jracca B c ouuccuorrrrErMrr Jlr{rrrrrIN{r{ flBrrflrorctl oAIrI{N,Irt r,IB HarI6oJIee

r{rrTepecr{rtlx o6r,enron Iraueri farattTrrur. Jlulf.uw B crrcHrpax 3rl{x 3Bo3A

3a HOllorltr(e [poNle}ItyTnr,r ]rlleMerIr,I, r]ol]fIAIta AecttTI{OB JIer, npeTeplfeBalor
6onr,urr.re rrBMeEeHI{fI Har{ D rrurerrcrrBrloc'rrr tr{ rroJro}fiellrrrl, TaIt tr{ n r[loprr'te

ItorlTypoB. Izluor'4a 3Mr{ccrrorlrrHe Jr[r{lru r{crreSaror r]oo6qe, a Sare[r rIoflDJIflIorcfl

6',9



BrroRb. ]Jce ero oBr'rl{ereJrbcrnycr o neycror,i.urnoM xapartrepe a'rr,roc{ep arrrx
3Be3A.

I4ayuerl.re Be anea4 r{Hrepecrro B nepR}rro oqepeAr, c rorrfir,r Bperrr{fl 3BeB[-
noii euoirrorlrrrr, Cyr{ecrryer [orroirr,Ho pacrrpocrparJerrrraFr rr,r11oreBa, qro
Sl]oiircql'Ifl sBeBA l'JlaBrloii Iocne4ollareJrblrocrr,r rrAer or 6olee topaq11x BBSB/I
n 6oree xoJIoAIlLIrI, IrpI'I Sroll npolrcxollr,rr riorepl grrelltrrrr 11 ee [,raccr{, B csFralr
c ETrrM orrerrrr Balr{lro llclllr.rrrr Borrpoc o t{ecre 13e anea4 cpeAr,r lll]ytr{x 3Re3A.
flpegcran.nnlor Jrr'r co5orl Be anea4rr oco6yro tp),nry clleAr,r 4pyr-rx l3 anes4,
IlJIll HtC olIlI tIIlJltIIoTCfI oIIpCAeJteutrot'i SlloJIIoqIrorrnor"r craqrreli, qepeB rtoTopyro
[oJl]ItHtI IrlloxoAI{rL ncc B 3lJO3,IILI..[,-rn nr,IncrlourrFr aroro Bor]poca orreHr,
tlalrtlro IcrarroBr.r.16, B qelr 3ariJrroqaercrr pa3",rurlrrc ],len{A}r Ile rr ll BBcilAar,l.r
r,r B rrcll 3Tr{ SBe3Arrl c,toAFILI.

lJa oorouaFrr,rrr npore/{er.rrrbrr r,rcc;rc4onarrrrii I1] ceii.rac ycrilr{oBJreIro,

'rrtt.lJe illleilAl,I Il clleAIICN{ ur{eror cr{ollocrr. Bpaqerrrrfl na 150 nu/ce6 6o;rr,rre,
'rert ll 3llo3ALI. l) uonpoce o cBcrr.rtlocrrrx, relireparyllax rr rrpoorl)arrcrser{Ho-
I{llllettarrrqeclirlx xallaltrel)ric'[llria\, 6olr,rrar aracrrJ Aa[rrrrx c]lrrAereJrr,crByer
o roil,I, rrro onr o[r,r]rarior]rrr y l3 u l3e aucaq t21, 13 ro ]r{e Rpel{rr raHafl Da}r{rrafl
xapaltre]1l'lcrllria, Htll{ xttllrtqeoriltii cocTitB, l{0 crrx nop ocraitacb lre r,rccJreAo-
nanuoit. Flacrorulal pa6ora II trocr]firi]eHa lrccJTel(olitr{lrro Dorlloca o cxo.qcrBe
xr{N{rrqecr{olo cocraBa aruocrpcp Ll rr Be anea4.

$ 1. PIlSy,TbT:\TbI IIAbJIIOAIIIIIII

IJa6lro4ennfl ilpoIrBBoAIrrllcr rra 6o.nr,ruor,r cneri.r.porpar[e (Anorrepclrn
23.4 i\l.,am y Ili) [220 ornn pe{reriropa }tpr,rr,rcnoii acrpo{,rnar,recnoli o6cep-
Baropllr l\Il CCCP [3J c uon6ltn 1953 r. ro aBr)rcr 1956 r. 13 npor.pauuy
rta6lroileur,rti 6ntnrr BItJrlotIeIIbi 20 [3c eneag flp\e 4'."5 rr co cr{Jro]reirrrer,r, 6oJrr,urun{

-1 
0o rr tl B ar:cag, I{orollble Sr,urtr nanrr,r B rtaarecrtse 3rJeBA cpaBrrenlrr. Bce

UoIyqcIIIlLIe cncitTpol.paNINrIbI 6rrllr nporranr,r6ponarrrt, a 3aTeN,I rrilr,repeflr,r rra
car{ope|r,rcrpnpyrollcNr lrr,rnpo{oror,rerpe x{olrn. ,I{alee o5l,l.rnr,ru nyreu [4]
6r,Illr ortltegeilelrbl DItBrrIlaJrerrrlrrJe llrrlpr{Hr,r BCex nrrrrui,i, rrN,rcrourlxoFr c orrenrllc.

rlorryuenur,re anBlrrJaJrcHTrrr,re rrrrrlllrrrtrr [prrr]c4crr],r r; ra6n. t 71nn sneag
cner{'r]rarr,Hbrx r{JraccoB O9-1J2, n ra6r. 2-I.il;n eneag 133, u ra6rr. 3-gnn
aneeg lj5-l16 rr u ra5t. lt - Arrrr sresll 137-lJB. rJ aurx ta6.rl,rlax R nepDoM
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(Dr.rr. 1. Cpaaroure Hartrrrx onpe4e,ire{zt ar{BrrB,aJrerrrr{brx
mr{pfirr ttwtnft c olpeAeJreurrsnu Br,rnrauca [5].

JreHrHbrMrr rrrrrp[Hatr{lr, ollpeAeJreHHrrrrn BunrsMcoM [5]. Ha {ur. t uanecenrr
SnBzBarreHrHbre rxr4pr.rrrw lutlft cIIeHTpoB ceura o6qlrx SBeBI. flo oclr a6cql,rcc
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orJrolfieHbr AarrHble Brarr,auca, IIo ocr{ opAr,rHar - AaHHbre ua ra6n. !-4 s.a-
croarqeii pa6orr,r.

He6orsurofr paa6poc roqex roBopr4r o rotr(, qro Harrr,t olpeAerreHrrg, rro-
BuAr'rMoMy, rlMeror xopomyrc roqrrocrb. 71s paccuorpeurnn rpnr. 1 nraguo,
qro, Bepofrrr{o, cyurecrnyer ne6oJr},[roe pa3r[rrrre B rrpoBeAeurrr{ HenpepblB-
Horo cleHTpa r{ Hor-rrypon nranufi, r(oropoe Bblpa}naeTorr B ToM, rrro Harrrr4

onpeAeJreHr,rrr B cpeAHem sa 5% MeHr,r[e, qe[4 y Bunssuca.

s 2. I(JIACCTT@r{nArItrfl

,{,nn roro .Iro6br o6napyxutE cyuecrBoBaHr,re BoBMo}rtHbrx paanra.rr,rft
Il xrrMrrqecnoM cocraBe Be aneag r.r B anesg, HyErHo cpaBH[Irr, Brr,r BBeBAbr

Melr{Ay co6ol1, nprlqeM namgrrtl paa o6e cpaBrrr{Baelrbre BBea4br AoJr}r{Hr,r }rMerb
oAIrH r{ Tor }r{e cnenTpaJrLl-Isrr,1 Hracc r{ r{Jracc cnerrrMocrr{. TIHa.re r{eJrEafl

6yAe'r or4e,nurb paBJrr.rqr.rFr B cuexrpax AByx BBeBA, o6ycnonnenHbre t,rx reM-
rleparypaMl( I{ cIlerr,rMocrfrMtr{, or paanr,r.rr,rfi, Br,18BaHHr,Ix lleoAr{I{aItoBocr6ro
xI4MI,rqecHoI-o cocTaBa 3TI,1x 3Be3A.

Ilponegeur,re ranoro cpanHeHxrr rpe6yer r{aJrr,rqrdfl Kan a,ro}r{Ho ryrrme
OnpeAeJIeIIIIrIX CneHTpaJIbIILIX HJIaCCOB I{ HJIaCCOB CBeTrIMOCTI{. B naC'rOnrqee
BpeMrr HauryqllIeli cncrertoft cleHrpaJrE rroii xnaccrarfr.rHarlr{r{ rrBtrrrrercrr c!r-
crelra MK, paapa6orannan NloprauoM r,r Ap. [6]. Onuaxo c]rcreMa uocrpoeHa
ro rJla3oMepIrBIl\{ o11e}rr{aM l,Ir-rrerrcr{BHocrr.r nuulrft Ha cHI{Mnax cneHTpoB
c uanorl 4lrcnepclrefi.

NIrr me pacrloJlaraer,I AoBorIr,Ho rorrrrbrMr{ rtor[qecrBer.rHr;rNrr{ xa]lar{Tepr{-
crtrHal4la nr,rlurlt. E(poue roto, Mlrorlte Be aneagrr aoo6rqe erJtre rre xnaccnrfl.r-
rllrpoBar-rbr s cr,rc'reN{e NIK. floarorry Mbr pe[rr4Jrr{ H'naccr,rrfuqrapoBarr, Bce

SBeBAbI, rlclro.trlByFr SIIIII,IIIaIeIITHEIe uIl{lll{Hrr nrnrurit. TaH rtart Harrla r{JIaCCr{-

rltlrxaqr,rrr 6yger ocnouar.ra Ha Horr{qecrBer{r{brx orrpe4eJreHr{flx eHBr{BaJre}rrr{brx
rxrlpr4H Jrururrr,i, ro 6yg1,r yuorpe6rnrr,cfl r{Hr,re npr,rrepr,rr4, rreM npr,r r.Jra3o-
MepIIbIx oueHxax. f[rn naxorxgeur{fr npr{re]lr,reB nnacclrtplrHaqtrrr Mr,r [ocry-
trrrJrr{ cJreAyrourrM o6paaor,r. Irlcuonrayn B HaqecrBe LrcxogHrrx AarrHr,rx yme
r{Merotqr,recrr ollerJnrr cnenrllarr,Hr,rx HJraccoB n cr.rcreMe MK, 6unr,r fiocrpoer.rrl
gaBr,rcrr[,Iocrr4 artBnBarrerrrr]rrrx rxfiprru rr lrx orr{oruenlrrt or crroHTpaJr6rloro
HJracca, [putleM, AJrFr Toro rrro6r,1 3Harb, KaIt 3I{Br{BarreHTHafl rxr{I]uHa gauuoli
JrI{Hur,r BaDr.rcr,rr or cBerrrN,Ioctlr, natxgrtii rtJracc cBerr4Mocrlr HauocrdJrcfl orrlle-
AeJIeI.IITbINI SIraqHo[,I. OTnoureuug 3I{Br,rBaJ]eHTr-rLIx [II4pII]I flBJIfrroTCg 6Onee

TorrHbrM nnaccu(rnnaqr,roHlrrrM r{llr{repr4er{, qeM caMa aHBr{BaJrerrr}rarr rrrr{p}rHa.

NIrr uontent ronyt11,116 6onee .rvncrB14TeJrbI1bIe BaBI,crrMocrl/t rtplrrel]I,relr or
ctreltTpaJrbHbrx HraccoB, xou6lrnupyf BoBlrr,rHaroqrre u flcqe3aroqr{e B Aar-rHoM
HJracce ilil:n\rrr. Hporte roro, B orHolrler{llr{ aHBLIBaJTeHTHbIx rrrl{plrn Melrbme
cHaBbrBaercn orun6na B rrpoBeAeHlrrr rretrpepbIBHor-o ctreHTpa.

,{nn roro qto6rr arrr BaBr{cr{Mocrrr 6rrrr 6onee yBepeHHEr,. M6r, r{poMe

cnor{x orrpeAeJreHrrfi axsunarer'rrrrr,rx rrrr{purl, ynotpe6lrnlr AJrfl rrx nocrpoeur[fl
elrre AaHHbre Bunrauca [5]. Onn 6r,rnn uplrneAeHr,r H HarrrrrM orrpeAeJrerrrrrrM

Dr(BtrBaJrer-rrlrr,rx urrpr{r{ rprl rroMourn {ur. t. IIo uoc'rpoerrHbrM ranrrM o6paaou
BaBrrcr{Mocrnlr 6ura ilpoBeAerra [peABaprrreJrbHaE nraccr.rt{ilrxaqrn aBeaA.
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HeHoroprre orHorrreHr{E 0r(Br{BaJre}rrrrbrx rxuprrH rrBrrflrorcf cJreAcrBr[eM [py-
rrax. floaroMy alr4cJro arrrx orHorrreuufi uyxno yMeHr,rlr{T6 HacroJrt,xo, uro6u
Bce ocraBrrruecn 6snw r{eaaBrrcr4Mbrura. llplr nr,r6ope, Han[e ua ornomenrlli
IIylItHo ocraBtr{rr,, a HaHI{e l{er, perrlaloqyrc poJIL IIIpaJIL{ cJIeAyIOu[e r[axrOprr:
npyrr4arra BaBr4cr{Mocrlr, paa6poc roqen u r,ruTepBaJr crrexrpaJrbrrbrx I{JraccoB,

Arr[ norop],rx Mo]nHo rrcrroJrE BoBarb AaHHoe orrrorueur{e. Jlyuuee orHo[reHr{e

AorrlrrHo r.{Merr, 6onrruyro Itpyrr{Brly BaBr{cr4Mocrtrr, MeHE,rrrr{it paa6poc roqex
u 6ontruuit r.rnTepBaJr cnexTpaJrbHr,rx HJraccoB. I{porrre roro, ecJrr.r orrrourenr{e
yuorpe6rnercfl Arrrr crrer(rpaJrbHofi Hnacclr{ruxaunr{, ro Hy}r{Ho nrr6upau,
Tafioe, Roropoe rro BoBMo)fiHocrr{ rre BaBr{ceJro 6rr or cBerl{Mocrr{. Ecnlr orrlo-
lrrellfle nu6lrpaercn AJrFr HJraccurplrnaqlrn rro cBerr.rMocrl{, To Hy}nHo, rITo6bI

oHo HaK MOlr{HO CrrJrr,I.ree SaBr{ceJro oT cBeTlrl{ocru. v reJrrlfl lr oco6eulro y oo-

AopoAa Dr{BrrBaJrer-rrrraa ur{pr{Ha nnuuli BaMer}ro yMer{bruaercrr c BoBpacrarrr{eM

cBerr4Mocrr{. Ceii.rac xoporuo ycrarroBJreHo, qro aro rrBJrrrercrr crreACTBr{eM

gefictnr.rn IIIrapx-a{r[enra. JIltuur Apyrrrx arreMer.rro]l 6onsnrert aracrr,ro

rronaSr,rBaror o6paruyro SaBr{crrMocTb: rrx EnBr{BaJrerITHatI rrflllr{Ha pacreT c

yBerrqeHfleM cBerr{Mocrrr, HarrprrMep, Jr}r}rr.rrr OII ).11649, SiII ).4130, SiIV ).4089.
Boauolxuo, ero o6r,ncnfercfl re\{, qro npu fiepexo[e or 3BeBA c nuanori cne-
rr{MocrE,ro r{ BBeBAa}I c 6olee nrrconoli cBeruMocrbro Boapacraer ryp6yneur-
Hafl cnopocTE, qTo rrprrBoAr{T, corJracHo Teoprrrr ItprIBbIx pocTa, It yBeIr{rreHr,rro

aKBIlBaJreHTnoii ulrpuubr trIrlupru.

Paccuatpuaaa rpadruru BaBr{crrMocrr{ anBrrBaJrerrrr-rbrx rlrrJlr{H nlrHr.rft or
crrertrpaJrblroro ltJracca I4 or cBerrrMocrrt, I\{oxtr{o tart n116pau) orrrotlleHlre
DrulIrBaJrer-rrlrr,Ix mI{pr{H [Byx Jrr.rul.tii, qro, xorfl altBI{BaJIeHTIrafl Il]r,rpr,rHa

xanrAor,i rvt].,I/Itr orAeJrEI{o r.r BaBr.rcr{T or cBerrrMocrl{, r{x orHomeHue rrpaHTtr-
qecHr,r ue 6yget 3aBrrcerr, or cBerr,rMocTrr rrJrr{ oTa 3aBr.rcr{N{ocTr, 6yAer oueur
cra6as. Taxoe orrrolrenrre 6yAer nrnarbcfr xopour,rM npr.lrepr,relr cner{Tparb-
uoii ruaccucfnnaqrar.r. Canmru ryqrrrflN{ npr,rrep}reM ororo Br{Aa rrBJrfrercfl oruo-
lrer'rrre tr4l1 gnyx [ocJ]eAyrorqllx cragr,ui rroHr43arlrrrd oAHoro r,r rot o ,fie aJre-

rlreilra, uarp,,rMep 
;a-1, ,rl , t# orrorueunn aHBr4BarreHrHbrx rur.{pHH Jrr{-

r'uul renufl K SrtBI4BaJIelITHbrN{ Ilrrpr,r}Iail( nwnuit [pyrl,rx oJreMerrroB, rtoropble
lIMeIoT rlpoTplBorloJlomnr,ui xoA BaBllcrlMocrr{ W^(M), frBrrflrorcfr ran}He Ao-
BOJTLHO XOllOUrrM npnTepr,rer[ AJ]fl onpe[eJrer.rr{fr HJracca cBeTr{MocT]r.

C yuerou Bceto cl{aaaHrroro r{ Ha ocHoBarrur.r [peABapnrerr,uoft Hrraccu-
(tllrtaqulr 6r,I"lru nr,t6paIrbI I,t nocrpoeHbl ortoHqarerrrI-ILIe BaBr,rcuMocrr{ oruo-
IrreHI{fI SItBr{IIaJTeHTHBIX Ilrrpr{H oT cIIertrpaJrr,IroI.o HJracca r4 r{Jracca cBeTu-
iVIOCTII.

Cnr,rcox HpnreprreB n o6racrr r,rx [pflMeEeurrrr Aarorcrr s ra6JT. 5. Bua.rare
AaIOTCfT Rpr4Te]lrrr{ nraccucflrnaqnu IIo cneHTpaJrbr.rbrM HJraccaM, SareM -Hpr{TepI{Ir cBerrrMocrrr. f(pecrou orMeqerrEr cner{TpaJrb}rr,re HJraccbr, Arrfr r{o-
ropr,rx Molnlro ynorpe6ratr 4auurrr,i nplrrepr.ui.

Bema'Iuusr HprrreplreB 4auu rpa{lrqecxu B BaDr{crrMocrr4 or cnexrpaJrbHoro
r(Jracca. Onr upe4craBJreHbr ua t[nr. 2-,8, a ranxre 1,0-ll. O6paulaer ua
ce6n sul,Irdar{I4e BaBlrcr{Mocrb anBr4BaJreHTubrx rlr{pr.ru BoAopoAHbrx nuHufi or
ctreKTpaJrr,Horo r(Jracca, Mrr ar,rgr.rlr, tro w, AJrfr BoAopoAa Melrfrercfl co cBe-
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SITBI{BAIIEIITIIbIX IUI{PIIH BOI(OPOAHEIX JTIIIII'IiI IIE BCETAA AOIIYCTI'IMO, TAI(
r{aH HaJrrrqr,re B Jrr{ulrr,r 3Mtlccl.1rr BeAer rt yr{0rlrrrrleHr,rrc w7, a 3To B clloro oqe-

PEAI, AAET sABI,INEI{}IYIO CBETI,IMOCTE, TIO3TOMY RJIACCI{(I)}IHAIII{fl BE ANEA4 UO

cBerllMocrI'I npotr3BoAI'rJracr, rryreM cpaBIrerII,IfI I{oHTypou I{x BoAopoArIbIx
JIII}IIIfi C ITOI{TypaMH BogopoAHbIx JII,IHI{II B anea4, I,IMeIoqI{x trsBecTHbIfi HJIaCc

ry/Ynt+'6J/) wzsin[c/30)

Witqm

sVZaifr
. -j_
B/.5

Orlr. 2. Ftpnrcpult Arrr orenrpa:rr,nofi rrnaccnrlr.rHaqru aneag.
3ra.rH[ O, X, O x + o3rraqaror coorrjercrDerrHo V .- IV, III, Ib, fa firaccbr cBcrrrMoortr.

(Dr,rr. 3. I{purcplru jlirrr cfier{rpaJrr,nori Hlracclrr}lrHaqun snea4.
O6oanaqculls rc,+icJ qro Ha 0lrr.. 2.

CBETI'IMOCTI,I. TIPTT 3TOM, ECTECTBEHHO, OCO6OE BIII{MAIItrE YEEJISJ]OCr RPbIJIrflM
ruur{r,l, ran Han uerrrparr6rrbre qacrrr BoAopoAHr,rx nlrru,rfr orrpe4eJrfrrorcfl
B OCr{OB}rOM erlrr[exTon ,{ouu,tepa r{, rr]loMe roto, y Be aueag orur rror.yr 6rrrr,
rrcnaHreHr,r sMlrcctreri. Ecrr.r connaAeHr,re noHrypoB AoCTarOqHo xopotrree, To
cqr{TaJIocb, qTo oHI{ r{\,IeroT o4rrnanour,rri rtJracc cBeT_IIMOCTT{.

Eonee Aerarrbrroe paccr(orpeHr,re rrolrrypon BoAopolIHr,rx nuurui 6yger
11potr3Be[erro rl_r,I}I{e.

To'rrrocrr, Hraccll{unailurr IIcoArr]raHor]a AJrrr paBJruqrrrJx rrr{TepBaJroB
7 UBB. I{pr,rMcn. o6cepBar., ToM X\rII g?,
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clenTpaJrltrbrx r{JracooB. B panurrx R aneagax, go 133, IlMeercfl OqeHL MIIOIO

Jrlrr,rlrii paSJrr{qHr,rx SJreMerITOB, U Hlacclr(rlIHaIII'IfI 3AeCb AOBOJIbHo TotIHa.

HO r-r CuenrpaJILHLIX ItJIaCCaX ts5-BB nnttnrl 3FIartIITe'[b]Io NIeHbIIIe' B ocI{oB-

EoM 3[ec6 H, IIeI u ro oArrori JrlrrJrrlr siII, C]I' X'IgII. IlosrorrY rorlllocrb

Our. 4. I(pnteplru AJrtr cflcxrpa"T rnoii nraccltr[ltnaqtlrr aneag'

OOoana'renns rc;I{c, rlro Ha 0lll' 2'

t;

/-L

/.0

0.8

0.0

0.q

n?

0.0

o ur" 5' n' 
"'"0;'u1.xl.iJ,x',lJl,:'l''.ii:'i, 

^1;,1::; 
l". 

aIIu rI 3 B e 3/{'

gacclrt[unaql,r],I SASCL Brraqr,ITeJrLIIO MeHLttIe. Etpone Tolo, lla ToaIIIOCTE', IJJII'I;IeT

ur1, 
"rri^yror.qee 

o6cronreirrrcrBo. 13 parrr,rx cn'ItrpaJrlrlblx [oAr(Jraccax B,

rAe pa3rrt{arlre .l,eMrellarypLI N{e}n[y AByNtrI COC0AIII'INIII noAHJIaCCaMII I.opaSAo

6oJlrrue, aIeM B IIOtJIIITT,IX IIO[ItJlaCCaX, I{1]yTlISr:Ia 3aBIICIII{OCTI',I lJcJIlIaI[IIbI

I(ptrTeplleD oT crrenTpalLrrbrx Hi]accoB 6o;rr,uie' TaH HAI{, B I{OHeqI.IOM CqeTe'

98

Sp

Ib

w|[sinwse)
,r'U[ile[447/)



cg

O

k

H

q
Fr

H

-N

s
H d
p
HO

'i' ELi.

o.Ha
otrtrFt
H!d

o1

EQO
EO
tri o
o
ta
Fro

o
te6

c/)

N

h

e

a;
o
O

H

o
Lo
4
F4
H
p{
FI

o
O,
H

H'8(

or5

Ht

OF
H !-,!s

F:tr
6gouIO
E6tsoo
{
tioo

o
m
d

(c;

k
e

s\

.-{ ss\

s\\s\i. \



,/
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BeJrEqI{Ha oHBI{BaJIeHTHOii mupuHLI JII{HIII{ BaBI{CI'IT OT TeMIIepaTypLI I{ B MeHE'-

ilefi creneull or AaBJIeHnfl. 3ro Aaer BoBMoE{IIocrb fiJlaccl{{r,rqI,rpoBarl pa]I-

Htre B BBeB[br roquee, qeM o[uH rroAnJracc. lVloprau B cBoeii clrcreMe ItJIaccI'I-

rfr,rnaqlln aIaCTI{q}Io yqelr 3TO I,I BBeJI AJI;I paHHI{x B aneeg IIOAHJIacCrI: 09.5,

80.5, 81.5. flplr ynorpe6nenur HoruqecrBerrHoll I{JIaccu{IIHarlrlr{ N{oE{Iro

sror HHrepBaJI pa36I,Irb etue ronoJlaM'

Ha rpur. 9 upegcranJrerlo cpaBHerrr{e rrarurlx orpeAerleutlii cleHtpaJIL}IbIx

ftJraCcoB II I{JIaccou cBeTlIMocTI{ c olIlcAeJreHI,IfiMiI B CI{creMe MK, upouaue-

ASHHEIMI,T nyTeM rJrasoMepIIbIx oueHort IIIITerrctIBrrocTeri 11[rru'ii.

71a paCcillOtpellllfl 3TI{x pI{CyHI{oll MO}I(H0 cAeIIaTL CJIeAyIoIUUe ITDIBOAbI.

1. Haun onpe/{eJreHr,ui crreHTpaJrbrrlrx r(JlaccoB l,I HraccoB cBerI'IMocrI{ He

i.rMeroT cr{cTeMaTLIqeoHI{x oTItIIoHe}II{fi OT I{JJaCcoB B cllcTeMe MK, t. e. HaIIIa

c14creMa cneltrpaJrE,Hoii Hnaccu(lI{ItaUIrIr coBuaAaer c MK'
2. OrrrOuelrrrfl Ha 6AI,IH IIOAI1JIaCS OqeHL peAI{IL DTO rOnOpuT O TOM,

rrro roarrrocrb HJraccr,r{r,rxaru{r{ B crrcreMe IVII( nuonue Aocrarotl}Ia AJ]fl olrpe-

I{eJreH}lfl noAI{racca.

S 3. CPABHITIII{B XIIMIIIECI{OIO COCTABA B u Be 3BE3[

flocne BbrrroJrr,relrHofi D rpegbrlyrleM rraparpaQe HoJrrrqecrBeulloft Hrlaccrr-

tfuxaqur,r I] lr Be BBeBI no cnenrparrbHr,rM I{JIaccaNI u nJraccaM cBerl{Mocrl4,

Mr,r Mo?fieM nepeiiTu n oAr{orry rra oc}roBI{BIx BolrpocoB Hacroflrlero I{ccJIeAo-

BaHr{fr - I( Ironpooy o CxoAcTBe xI{MI{rIeCHOlO CocTaBa O6parqarcXll'{x CJIOeB

B lr Be BBeBI.

Heclrorpn Ha ro, qro Be sBe3Ar,r r.ra6nrogaro.rcrr 6oree 50 rer, elqe coBceM

I{e flCHDI Te [puqUHLI, I(OTOpLIe BbISIIBaIOT IIOfIBIIeI{I{e 3MI{CCUU B cneltTpax

artrx BBSBA. B uacronulee BpeMfl Molr{Ho crlllrarb ycraIroBJreHHbIM Jrl{rrr' To,

.rro 6brcrpoe oceBoe BparqeHrre BBeBtr crroco6ctnyer rlcreqeHl{Io Marepl{r{ c I{x
[OBepxHocTr,I ]l AItBaTopI,IaJIbHOii o6racut, coBAaHI{Io o6onouHr, a CJIeAoBa-

reJrblro, u rIofIBJIeHIrIo aMtrcclrl{ B CrIeItTpe 3BeBA. Ho 6r,rctpoe oceBoe lrpa-

qerrr{e BBeBI IIeJrL,Bfr cqI{TaTb eAI{HCrI]eHIIofi pelxarcIIIeii: fipl'I'ItrHofi uonnneulla

oMr{ccr{fi B ClrenTpax 3BeBA. Xorg B 3BeBALI I{MeIoT B cpeAlreM cnopocrll oce-

Boro BpaUeHlIfl MeIIbIIIe, qeM Be aneaqsl, cyrUecTByIOT OTAeIILHLIe 13 aueagr,r,

r.rMeroulfle 6Onr,mlre cI{opocrlr oce]lOr.o lrpaqeIII{fI. Hauplluep; t= Op}t -
1+50 lru/cen [7], v Lep - 370 ItM/ceH [8]. floarouy, oaleBrAuo, cyuecrBylor Ir

Apyl.ue Ilprr{lrllr,r, BJrtrflrorqrre Ha I]OfIIrjleIILIe 3r(I4CCr,rr{. Ognoi.r rrB rrr.{x Mo]] 6bI

,rBJrfrlcfl paann.lur,ril xLlMuaIecHLIii cOCraB o6paularorqux CJIoeB B n Be 3BeBA.

ECNU NPEAIIOJIOXTIITI,, IITO IIOflBtrIEI'I}IE STII'ICCIII{ ]] CIEI{TPAX BE BBESA

flBjIfleTCfl CJre[CTI]tIeM r{x 0006oIO xl{Mr{alecl{olo cocTalla, TO, oqeBLIAHO, 0TI{JIO-

rleHr{e or o6r,rqHoro xrrMrrqecHoro cocraBa 6yger ruorue olpcAeJIeIrIrbIil{,

'r. e. oTr{rollelrr,re orrroctlTeJrrrrloro co[ep?r{aII[fr rtartolo-Jrl{6o SJIeMeIrTa B o6-

llaillaroqeM cJroe Be auce4rr or orrroclrreJrrrloto co[el]?r{allrltt sroro Htc

aJreMelrra n o5parqarorqort cJroe .ll 3Be3A 6yAer Bcer[a B oArly cropoHy.

Beru.rr,rrra aroro orrtJlorrelllrfl Mo]fier 6r,rrr, IlaBrII{qHa r.r, ro-ult,4lrMoMy?

[OJr]r{Ha HoppeJlapoBflrl C BeI[iIuHoIi aMuCcI,M B cllexrpe AaHI{Ofr SBeBALI.

,I[nn peureulrn aroii 3aAatrr{ Jry.rrre Boero Bocrrorlbgo]larr,cfl MeroAoM ltplr-
Bbrx pocra rr rofl]rrr{rrr xr,rMr{qecr{rrii cocralr AocraroqHoro qECra B r Ile BBeBA,
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a BareM cpaBHI{Tr tIX NIe}r{Av co6oii. Ho, it co}HaJrerrr,rro, B Harrretr{ cJryrlns
BOCIrOJrLSOBarbCFr Itpr,rBLrMrl pOCra L{br He trfo]HeM rro cJreAyrorqr,rr{ [pr.rqr,rr{aM.

Be anea4rr rrBJrfrrorcfl o6r,enralrlr, o6la4arorqr,rtrrlr oqeHr, Srrcrpr,ru oceBBrN,r

BparqeHr{eM. Bcneqcrn11e SToro JIrrrrr,rr.r, I1[reroqtre He6oJIbIIryrc ReJrrlqrrrly

onnrrBaJrerrrnor? [rr,rpr,rnbr, HeBoBMo]rtHo r,l3rre]lrflr. I{poue roro, B r,rHTepBaJ]e

0x 1q,172+70

(Dr,rr. i.0. Cpanr.renr're Dr{BlIBaJlerlr}rllx rurrpr'rrr,lnlrri,i CII, lIgII, OII rr NII Ll r,r Re aneag.
O - 

ll BIrcBl(Lr, X - 
l]0 BBcBJtrrr.

cnel{rpaJrErrLrx I{Jraccos B5-88 noo6u.1e Jrer /locrarorrrrolo qucra lurrlrii,
trprmoArrrrrx AJrrr rrocrlloeHnfr nllr.rDori poora.

Cynlecrnyet [pyrafl BoBNIortHocrl] - cllaRrreurre aHBr,rRaJrenrrrr,rx [rrrpr,rrl
rururrii 1laarrlrrHr,rx Drer{errroB B cuenrpax B rr lle BDeBA. Iicnri rro4o5parr,
It Be BBea[e BBe3J{y cl]aBrrerrrrfl B ran, .rro5r,r cner{rpaJrrrrrrrii n,nacc rr riJracc
cBerlrxfocrl,r coRrraAaJrrr, To rer,rneparypa lr AaDrrelrrre a aruocrliepax o6eflx
aneag 6yJ1yr oAlrrranoBr,r. Cre4orareJrE,rro, paB,,rrqr.Ie B oItBr.rBaJreHTur.rx urlr-
pI{Hax o[rror,i n ror,i me Jrrrrrrrrr B cnerirpax B u Be aneag Syger oBHaqarb l]a3-
Jllrqr'r c tr co[e]l)fiaIrIrrr l(alrlroro SIreN,IeI{Ta.

(Jpatruerrr,rc MelrtAy co6or1 B n ]le BBeBA rroraprro Molrrer r.rcr{aBrrrrr peayJrr,-
TaT, TaIt I{aIt Tpy[Ho Ha]tTI,I ABe 3Be3ALI, I{oroprJc rrMeJlr{ 6r,t n to.ruocrr{ oArr-

Hanour,ul crrel{TpaJrLrrr,rr,i ruacc rr r{Jracc crjcrrrMoc.I.rr, I{poue roro, Ha}r{Aafr
sBeBAa o6ragaet cBor,Ir{LI oco6errrrocrnulr. IIoetoN{)/ cpanrrerrue ll lr I3e anea4

ryqxre rrpor.rBBecrrr rryreM c]lan]rorrrrfl Barr.rcrrilIocror,i onnr,rnanenrnorli rlrrpr{r.rLr

oT crreHTpaJrl)Horo RJracca A,lrn Ile lr J3 aneag, r{crroJrr,BoBaB y}r{e [olyqeHHbre
HaMlr yTorrHeHrIrrle cIIenTIl a Ir6I.rBIe I{JI ac cbl.

Hart nlrgno I{B npeALIAyqero ilaparpar[a, 13e BBe3ABr rrMeror o6r,r.rno r{Jracc

cBerrrl{ocrrl Ia, III n V. Iloqrr,I uce clepxrrrra[Tr,r HJracca cnerr'ruocrrl Ia
trMeror DMr{ccr{ro n FI,. I\,Isr r,rx llaccNrarprrBarrr He 6yI{eM, raH r{aH rrx Fre c qeM

cpaljHlfliaTb, rI cyArITb o6 orxrorrellull ux xrrMr,rrlecHofo cocTaBa MolI{IIo JII{IIIb
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rrcnoJrr,syfi rrlMl]],Ie pocra. flocrouy 6yuert paccMarpl'IBatr B lr Be sneaAlr

ItJracca cBernNIocrII III n V.

flOcrpoult rpa{tuln 3aBIICI{N{OCrI{ 3I{BIIBaJIeHTHLIx llllIpllll uau6Onee xapaH-

Teprrbrx truul.rii Ita?ItAoIO SJIeMeIIra or c[eHrpaILHOlo ItJIacCa' Srlt gant'rcltMO-

crll npe[craBJrel]bl na rflrr. 10-I2.

lvt
0.,5

sinx.q28*il siil)"1/,t51 siil.Lq08s

x

r-I- (
788UP

HErf tqozr*ct/7/)

tDrrr' t2' cpanrrc,'rre ';;:Txlf,:H,,fii,,r:,lj'11l'Jt,,ix i;:''" ' 
o

naH orgeJrtrrorctr cIreJlxtl{tarlTbl ltJraccoR cuetuMoclu'r Ia lt
H,rracca V na airanorI,lqIIrIx rpat[r,rnax.

N,Iorxe'r. [or{a3arlctI, rITo lrcJlb3FI )rJlolJrlTL paBrI,rtIrIe B xIIMI{qecHoNI cocraBe

u.rnroc{rep B lr Be BBeBI{, paccMarpllBafl DTI,I aaBI,ICIIMOoTI,I, rax HaI{ MLI I,IcrroJIL-

BoBaJrr{ JUIfl rtJraccr{rlilrnarlui.r re }ne Jrr{Hr{r,I }I aI.IaJIotI{tIHbIe BaBIrcur{ocrtr.

Ho ero rre rar{. f{nn nnaccnQ.unaqlrn N{r,r rrc[orIsBoDaJII,I o6r,r.ruo Hecl{oJlbno
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r Be aneag.
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our. 11. cpanueure ,,#:ff[."H,:,,fi,,T1T1;lTX[f"..f;.'"" v B , Be aneail'

TO.rnaM[ O6Oena.Ieubl B areagrr, HpecTL{HaN{tr - Be SBeBArI. ,(nn rocrpOe-

HnfI Orr{x rpa{iuHOu, TaIt rr(e HaIt tr AJI;I nOCTpOeHI4fl l(Jlaccll(trlHaquouHblx lpa-

{ranon, 6nnlruprrnJrealeHr,I AaHHbIe na pa6otrr Blrnrgir'lca [5]'

Ecnlr cyrqecrByeT paSJrrrrrue B xr,rMtrrrecHoM COCTaBe artuocrpep B lr Be

3BeBA, TO 3Tr{ BBe3Abr AoJr}r{rrbr 6yuy, pa3Aerrr,lrlcfl Ila STIIX rpa{ruHax raH ?fie'
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r(pr,rrepr,reB, a r-re oArru, rr l13 Bcex onpeAeJreHrrrl 6panr cpeArree. floerouy ornJro-
HeHr,rfl rroJrolneHlrFr Be anea4 or rroJlox{er{un 13 anca4 na rpar[lrxax Moryr r1,1mb
HOMHOIO yMeI-IbIXI,ITbCfl, HO BCe X{e OCTarryrcfl SaMerr{r,rMr,r, ecJrtrr oHr.r ecrb soo6ue,

Paccuorpuu no4po6uo arr,r rparplrnrr.
oII. IlpeacraBrrerr rlrnr,rerl ), 4641 rr 6renqaun nngrrrii 'i, 44LSl44l7 y

)^ 4070+4072. Hatr6otee cl,IJrr,Harr rrlllllrFr 't, 4649 rre llaccMarllrrBaercrr rr3-3a
BosNlolHrloro 6ren4trponaLrHfl c nrrtrlreti CIII i 4650. Ils rcex arlrx rpar[rrrror
BIIAI{0, rITo lroJro}Itcrtr.re Be 3IleBA }Ie orJrrlqaercfr oT r{oJro}rteHr,rl B aneag, r. e.,
ro-IlI{AI'IMOMy, OrIrOcI,IreJrE,Hoe coAepE{a}r[e Hrrc.rropoAa rJ cl]eArleNr oArrrrar{oBo
r autocr[epax B lr l3e sr:eag. Be aneag, rroriaAaroqrrx B cneurpalrr,rrr,rir rrlrep-
sar 80-112, r:cero rpr{, T Cas, ( Tau, tr{WC 380. Iloorol,ry sbrBoALr o6 orHo,
cr{TeJT6rro}I coAepEa}rlrr,r HucJropoAa r.re oqerrrr }.BeperrHLI.

NII. Paccuarplrlaercrr Jrr{Hrrrr i 3995. 3Aecr, peg}r-rr,rar onpeAerrserca
6onee yncpenno (6 snesg Be t 7.2 eaezn 13). Cucreuarrrqecnoro orr{rror.rerrr.rrr rre
o6napyrxnraercfl.

CII. IracuarprrBaercrr roJlr,Iio JlIIIrrrr i. 4267. ilunlrn ), 3920 6neu4lrpyercn
c nr'tHr,rert ),3927 rI noarorry 6r,rna r,rcrrrrorreHa r.r3 i)accl{orJleHtrn. I-Ier crrcreMa-
Tr{tlecl{ol-o oTrtJroHerll,Ifl rroro?rteHI,Ifr B rr Ile BBeBA, lro paaSitoc rorrer{ AonoJIb}ro
BeJrr{r{. Ilosrol,ry 6r,rnn nanrrr cpeArrr.re Brraqenr{fl orAeJrr,rro Ann R n Be ares4
AJrrI ITflTrr cnexTllarlbHblx rrHTe]lBarou. CpanueHrre clleAlrrrx noltaBLrBaer, qro
anBLrBarreHrHa[ rxr,rpr{Ha y Be 3Bets[ BcetIIa MeHr,r[e, rrer{ y B anea4. Betlr_
qlrHa orr{JtoHerrr,rrr B cpegrleM paBr{a 0.02-0.01 A rprr W^:0.20 ,&.

['Ig'II 4481. Paccuorpenue 6r,rno [por.r3BeAeHo raH ]r{e, HaH B cryrrae cII.
Cpe4rrne BIIaareHI{tr BITBI{BarIer{TrrbIX [rrrpr{H 13e area4 lr B anes4 orJrrrqarorcq
MeE{[y co6ofi ue 6onrtue, qetr{ IIa 0.024, [I]nqer{ ero ornJrorrerrr.re r,rMeer pa3-
tlrqur,trt BHart y pagHr,rx roAnJraccoB. flo-nlrgr,rl,roM)r, aTo cny.raliurre orr{Jro-
Her{I'Ifr, fITJJT'IIOX{I{eCfI CrIeACTBlreN{ OtpaHrrrler{Hoto qrrcJra 3BC3A, r,1 I,IX HejILSfr
r.lHTepnperr,rpoRarr, nan Aericrnurerbuoe pasirlrIIrre B coAepflraHt{rr MarHrrfl
yBnIJeaueaA.

Si. B aaultcl,Ix{ocrl,I or criel{TllaJrlrrolo riiracca, npeuuur,i npeACraBJreH Jrrr-
trIIBMrr lla3rr,Irrrbrx r,roHoB: 09-B1-Si IV 4089, lJ0-ll2-Si IiI 45b3,
81-llB-SiII 4t2\-l-4131. Paccuorlrr,rNr rlx ro iloprrAr(.y.

SiIV 21089. 3gecr Bcero rnrrrr, qerrrpe 13e area4r,r t !.7 B Bre3A. cucrcuarrr-
qecHl{x otnnouettrrii seaal,teruo. Ilogruracc l]1 cle4ye,' poccil{&rllr{Darrr c oqeFtr,
ne6onr,uurl,r BecoM, TaI{ r{aH tsAecL 3anrrcrnrocrrr artrtrBarreuTrroii rur,rplrurr or
cleIiTpaIIbIIol'o li,rraC0a ItllyTo rlagaeT BIII{ll, rr rreSolr,rune o[tn6ttn B oril]c-
AerleIIIrI'I clreltrllarl)Flolo I{JTacca }Ioryr ctl;[b]Io IIcItaBlrrr, RCro HallrtlHy.

SiIII 2r553, 34ecr, BCelo JIIIIIL oAIIa BneBAa, riorollarr cBorr]r rroJro]r(errr,rorr
urrarenl He orilrrqaercrr or 13 ancag.

SiiI 4t28-14131. 3Accr, rIN{eercrl carrr,rii },rrrororrrrcrerrrrr,rii l,rareplra.rr
ro r,roHa[,I rrl]eNlrlrrrr. I[pr,nrcrrtlacrr ra ]ire rllorteA).lla, qro rr u clyuae CIl.
Cpe4rrlre 3tIaaIeIII,Ifl alirJI,IuaJIerrrrrlrx ruullrrrr y 13 rr 13e anea71 lre oTJrrrrralorctr
Met+(I{y oo6ori.

FIa ocnonaru{Ir paccr{orpeHrrfr BCex rpex irorroB rtpcM}urFI l{oxtl{o B&nJrrotrnrb,
tITO oTIIocIITeJILI{oe cOAepE{aIIlIe I{peNIIJ.lIfI n aruocr[epax Be sBeBA r,re OrJrlr-
qaercrr or coAepx{arrr{fr u aruoc{epax J3 snea4.
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HeI. Hro6r,r yr{eulrrInrb BJrrrflHrre oruu6on r{BMepeHI{FI, MbI rlocrpor{M

saBUCr{MOCTT{ OT CUenTpaJrb}rr,rx r(JraccoB noJlycyMM 3I{BLIBaJI0HTIIbIX mI{pI{H

4471 + 4026 __ 43BB + 4144

--2 
1i 2 '

Paccuotpeulre Erlrx BaBlrcuNlocrel,l noasonfler c[eJlarb cJIeAyIouIre BnIBoAb]:

a) Be 3BeBABr r.{Meror B cpeArreM r{eMHoto Merrbrxyro ar(Br{BaJreHr}Iylo tu}I-

prrHy rlo cpaBHeHI{Io c B eseeAaMl,r, Ba IrcItJrIotIe}II{cM rIoAI{JIaccon B2-83,
rAe oIILr IlaBHI,I.

6) Paa6poc roqe1 oqeHb BeJrrrr{, 6om,ure, qeM aro Mo}nHo o6r,scuuu, He-

TorrHocrLIo uertepenufi.

tb

0.8

u./

0.5

0.4

n,

9x I'i

0.1

0,'07

(Dnr. BEJII{qIIII6I OTHOIIE]II{'I

yBI,rBeanea4.
Oooarraqen[rr re ]Hc, qro rra r!ur. 10.

llplr r,rurepuperarlr,rlr aroro {anra rryx(r1o rroNII{r,Irb, qro JII,I}II,II,I reJrrlfl qy]l-

crBrrreJrr,Hr,r r [Ilrapr-ar{i{enry. Boarlorrrrro rroarol{y, tlro x{eIIE,rIrarI r]cJrrrql4rla

ortnrrBaJlellTrrori nurplrnrl trBJTrrercfr cJreAcrBI,IeM nrr6o 5onee nr,rconoiL cBerll-
Mocrr{ Be areag no opaBrrerrlrro c ]l BRcBAaN{rI, ;rn6o lrerrr,ruelo coAep}r{a}Irlfl

HeI n arrrocr[epax B aneag. 3.ro,r nonpoc rpe6yer llarmnerllurcro Ir3yalcrlrrfl.

tr{lreer c\,r};Icr rocrllorrrr, orrrorrtcrlrre anr}IBaJTeIITIIBIx IttI{llrlH lttrtlti'i: ceprlt{

21P0-n1D H artIrI,IIJaJIeurrrbr[{ IIIr,rpr,IHaM ceprlll 23P0-rrrl), T. e. orIIoIIJe}II{e
4?,88 + 4144.ff,,,,14,,,'x,.3rootuouteFIIIe,ill]eACTaRJIeIIHoeua{ur.1.3,aalrrclrrorr[r,rel,r-

qecrillx ycronru,i R cpeAe, B qacrllocrlr or reMleparypr,I, noarlQrrqr'Iellra [lI-
Jrrorlrrr rrr. g. I'Ia oro yr{aBr,rrranu O. Crpyne irI{. Bypu [91, a rantrte JT. fonr,A-
6epr [71. Izls rfur. 13 ulrguo, arro rrel'rrrrr{ar{oro c],rcreMarrlqecHoro paBrIIrrIIrtI

B norox{errrrrr ]l r,r Be aneag. Tanoli me ireayJrETar rrorryrllliur Ecp6rrgrrtrr [B].
Sror (tanr, ro-B.r,lArrNronly, MoEtI{o rrcroJrr{ouarr, B trorIr,3y rlpeAIIoiIo}IteIrlIrI

o no[o6r,rr crpoel{r.{rl a'rrtocrfep B u Be 3Ire3A.

Ha ocrronan[rr DToro o6cyxtgeriun Mo]nHo, no-BI{AIrMoN{y, cql{Tarr,, qro

Sp
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B OCHOBHOM HeT CrrcTeMarnqecltoto paSruqr,rfl B xflMr{qecHoM cocraBe aTMo-
c{epBnBeanea4.

Hexoropyro HeorrpeAeJreHHocrr, [peAcraBrrFrer cryuafi reilrrrr. Tor {arr,
qro onB[BaJIeHTI.rbIe ruupullbl HeMlroro MeHr,rle y Be anea4, qeM y B aneag,
MoEtlIo r{croJrl{oBbrBarr, nr.r6o Har( upr{Br{aH Hecr{oJrbno 6onrureit cBertrMocrr{
Be aneag, nu6o Han geitcrnr.rrenrr{oe ornJroueHr,re cjr o6uquoro xrrMrrqecxoro
cocraBa B snea4. Itamoe lra DTrrx ronxosauur,i 6oree upanr,rJrr,Iro, AoJIlnHEr Ao-
Ha Barr, ganrrlefiurlre I{ccrre4oBaHr{fl .

13oupoc o6 ornocureJrblroM coAepx{aHr,r}I

B cJreAyrorqeM pa3AeJre.

BoAopoAa 6yger paccMorpeH

Vrrolpc6,nnel,mlri N{eroit 0paBFIeHr,rfr xrrnrrrrrecrioro ooo,r'aBa BueBA irNreer
C]]OJI IIEAOCTATITI,I, CB'.I3A11I]I,IE O )TC,TIOBIIflTIII DO3IIIIIiIJORCIIU'I JIIIIII,III N ATUOCTIElIE

3Be3/U,r.

flepnr,rii rIB lrlrx 3aliJrrorraercrr B Tol{, rrro rrc BCetAa artnlrnaJrelrrualfI lrrrprrrrir
JrrrHlrur no3l)acriter rrporopurroHilJlr,Ho rrlc,ir). aroMou u auroc{rcpe BBcBATJ,

o6paayrouqrrx l(aIIII),Io ,[Ir]trr10. I{arr nrrgrlo lril llacc\tol'pcIII{rr r{llrrrbrx liocra,
cyqecrtycr olpeAercIII{afr BeJrrrrrrrrra olinrrraJrenruoii rrrrl)r,rrrLr, rtor-Aa rrpr.r

lanr,rlciimcl,I rlSNIeIrelIllII ]l III,I0JIe nofJtoulilrorr(rtx tlTotroB BeJilrrIIIIIa cI{rJtIBaireI-IT-

rtoii urrrplnlBl rIorITrr He Nleufrercr, 3T o rali rrit3r.IBac.\iarr rroJrol'afl {acrL npuuoii
ilocTa, r'Ae

ry\_VtqN.
I

Eol.rrulrttcruo rI3lIeI)eIr rrblx Jrnrrirrii nart paa rr rrl)uxo/(rrrcl rrar ary rritorb

HplruoIl llocra. 3gecr, orIt,ToIreHLIe IJ Berlr,rrrrrrle orinrruaJrenTuor,i uruplrrrr,r Jrtrulru
ta 10% o3lIarlaer orl{JroHe}rrle B rrrrcre al'or{on, o6paayrorqnx ery Jrrrrrtrro,
ta 1t0%, Sror IreAocrarol{ trIo}r{rro ycrparrrrrrr .rrruxrr npr,[[rer{eirrrcM rrpr,rBr,rx
pocTa, rl.o ux, ItaH yme oTMeqaJ]ocrr llr,rllre, ]tcJrrr3fI rrcrroJrEsoRarrr B rraueM
c Jryal a e r{B-B a !ra Jrorrr,rcJrerrr{o crrr .rrrrrrlrii.

Ecntr 6rr t{bl crpol{Jlu BaIrrICI,IMocrr rrlccJr aroMor, o6paayrollnx Aarrrryro
rII4IIrrro or cnenrjlaJrr,Hor-o r{Jracca, ro paa6poc ro.ren 6r,11 5rr r.opaago 6orrrrue,
qeM IIa tliur. t0-12. FIo naal,t,lu.roe ilacnoroxreur.re B u JJe 3reBA rra arr{x rpa-
tluxax, Jlepofrrlro, rlorrrIl I{e LIBMeH}lJlocr,6r,r rr BbrBoA o6 o.lcyr.crnlrrr cr{creMa-
Tr{qecl{oro paaJrrltlrlfl xllxrllqecl{oro cocrar;a IJ rr Be BrJe3A ocraJrcn 6tt B crlJre.

,I(pvroft rieAocraror{ Bar{Jrroqaercfl rJ roM, lrro oTor rrcroA lpelluoJrafaer,
qTO SBeBAbI OAHOI-O II TOIO Ete CnCI{TpaJlLIIOfO IiJIaCCa II I{"rIaCCa 0IJ0TII}IOCTI,I

rrMeror o/tr{HaxoB}ro Rerr{rrlrrry,ryp6yneirrrioir cnopocrrr.
lJ rracronruee BpeN{tI }Ier Hrlr{altrrx rrccireAor;arrnfr no oToN{y norrllocy, Ho,

tto-BrrAr,[(or{y, Mo}nHo ripeArroJ]o)fir,rrr,, .Iro ryp6yncnruafr cnopocru y 13 lr I3e
BBeBA uprrr{epHo oAr,rHaHoBa. eTo rrpeA[oJro](eHue x,roE{rro nolrBepAr,rrr, cJre-

[yrorqrrM coo6paxreureM. Ecrr,r, Harrpr[rel], y Be aneaq ,ryp6ytreurnafl cr{opocrb
6onr,ure, areM y B aneag, ro npr{ oArrrrarroBoil{ qucile aroMoB, o6paayroulux
onpeAeJreHr.Iylo JrrIHI,Iro, ee onBlrBarrer-rrr.raFr rx],rpr,tua 6yAer 6otrrure y aNl,rccuoH-
HbIx 3Be3A. B peayllrare BToro DMI{0cl{oHr{rrre BDe3Ar,r AoJr}n}rbr 6ygyr pacuo-
JraraTE,cfl I{a 3aB}Iclrl\{ocru !V, or crrer{TpaJrbHoro r{Jracca cucreMar[rrec(u
nrrme B 3Be3A. Tax rtart Brrl{fl}Ilre ryp6ynerrrnort cnopoc'r'rr r.ra Beilr{q}rH} 3nBE-
Barler.rrrrofr ur,rprrHBr oAr.rHaHoBo [rrfl BCex arreMeHroB, To rroAo6Hoe pacnoJro-
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rrtel{I{e B n Be BIIeBA [orxrno na6rrogarrrcFr AJrtr rcex lurrrrii Bccx eireN{er{roB.

Ho ororo ne r.ra6nro4aercrr rr, cJleAorrareJrruo, ryp6yJrenrrrlre cnopocur y B
R Be anea4 npr,rMeprro oAr,rr{anorrrre.

MorHno paccN{o'tperb I,I Ap)rl'yto BoBx{ox{I{oc:tr. llycrt Be anea4bl r{Melor
MeIrbIIIe aroMoB, o6paayroqnx Aarrrryro Jrr,rrlr,rro, .reM 13 BBeBIIT,I, rro BC.TIeACTBT{O

6olrrueli ryp6yrrenT'rroii cnopocu,r Dr{urRaJre}rrrrr,re rrrr,rlll.rrrr,r crorii ;nrrrurr y B
u Be ane;A oAI,IIIaItot;r,I, r. e. aHox{airr.rrr B xrrrrrruecuou cocraBc il{tlcnrrllyercfr
paBHOCrr,Io l ryp6yrcurlrr,Ix cHollocrfrx. OilriariO )r{Br,rBa.rrerrTl{rrre rrtlrlllrr{br
runr,rfr, o6paeyermre aroNral,rr,r, co11cpx{arrrre norol]brx oltrr{irar{oRo }, Li n l]c
38e3A, 6;rgyr lre-ta ryp6;rJleHqurl 6onlulc y cr\,Ilrccrlorrrrrrrx Blc3/1. Taxrrrr o6pa-
3OM, pa3Jrrrrrlre B RcJrr,rrrlrnc ryp6yrerrTrloil criopocrU l,roitleT lrcria3irTl, arrolfa-
JILIIO B Xr,IN{tItIeC,HOM COCTaRC, II0 }re \,IO?IieT Cl{pl;l',r,I) eC 0)rqecTllOlJilllJre.

Tor r[anr, qro Bce Ba]lr,rctrr,roclrr.{, rrJleIICraBJrerrrrlrc rLa r[nr. 10-12, tte
lIoI{aSbrBarcir cr,tcltclraTr,rqecHoro J)ti3Jlrrtr],rfl, toBopl1]r o ToM, qTo, t}eporrTr-ro,

I]e cyule0Tllye'u cI,ICTer,raTr{rlecrtoto l)iiiSJlI{rIt1fl Il xlrMl.Iqc0rtorI oocralBo 1I B Be-
Jrtrrqr,rrrc T'.yp6yleutuor,i crropoc:r'rr rrcni4y Ile r,r Ii iire3Iarrrr.

S 1r. IIO; IOPOIIIbIII dIII,IIJI,iU

l3ogolto4nnre .rILrrIirI,I npeAc'rar.rrnror uan6otrsrrruii unrepec B crrerrrpax lle
3Ile3A. 3'r'lt JrnHrar,r rlaqe l{I}yrr'r,\ irr.rl(rrhr B cr{rrccrtlr ]I rrx aMtrccr4fr ropaBAo
cIIJILI{ee. Bonr,lretlr rlocrlro ETa DN{r,rccrrFr Br,rArra flcHo l JltrHr.rflx IJo lr ['Ip, uo
IlrlolAa oua na6ltoAaercFr nlrloro l{rrJrrrrfle. Irlal,rerrcrrrre orrrolleHl{fr lrrrreH0r{]J-
[IOCTrr 3r{IlCC}l],1 It IrIITerIC.LrBrro0'rrr HetlpepbrBr]oiro crrertTpa Itj6.u oTrlo[reHlrfl
trIITeIICIIIITIOCUT (lttO;reroljOI'O Iio[rxoHerrTil rt It]lac]roil{y \',/]l pa}rr,ruc RcoIo cTa-
IIOBI,ITCfl 3ax{eTlrblr'I y BoAollollllr,rx lr,rtrnn. I-la al,tr,rccr,rro qacTO ]rart.lraALrBaroTcfl
peBI{I'Ie, yaI{ue Jr}IrI-trIl liorJlor{0Hrrfl, r{orollrie rralr,rBaro r (Jrrrrrrrnr\{r,r o6ono.rHlr>
(shell lines).3rr,r Jrr.rur,rr,r noBrirrliaror u c,ax,roi,i o6o.no.Jne. Tarrr,rnr o6pasou,
B BOAOpOIUTI;IX JII,IJ:II{rIX napuAy C I{oNIIIOIIeHTaI,ILI, BOI]III,IXaIoqlIIIr,{ u O6paularcl-
uIeN,I cJroc BBeBAEI, urr na6ruo4aell nol{[onc]ri'Er, BollrrfiRarcr:t(rre R o6ororrne.
llce oro rplrAaer ir3yrrcHr,rro o'rr.rx ;rurrrrii oco5t,ri,i r.rrrrelloc.

14a r.rayueulra roAopoAr{r,rx lr,rrurii trro}rruo lroJryrrr.rrr, lIa}rrrrrre o crpoeHrnr
ariuocrlcprr 3Be3ArrI, I{anpnMcp aJtcr{TpoHr{yro rrJTo'I rrocrrr, oTHocr,rrcrrbHoe
coAep)fiaIIIIe Iro4opoAa lr up. B cJryqil" 13c rnea4r,r rrojrr,:lrr AJrfl r'ra\/rrerrrrFr arMo-
c(tep ucuol63ollarr, grtBr{BaJrerJTrrEIe lJrr,rllrlHl,r BoI{opoAr{rtx nntrnrl, TaH rtar{
IIOCJIeATIT{e rIacTo rlcr{a}r{eHrJ trtlJIl,ralrren{ cM tlcclru r{ pe3r{oto llo]]Jrouleur{fl
B uel.rrpc JrrrlI[I,I. l-Ioaronry trrr,r BocrroJrrrBoBilll]rcL t{olrrypr.u,rr,I tr.r,il.rni,r.

11ony.1g11vs I{or{TypoB npor,I3RoAr,rJrocr, o6u.rrrr,tivr nyrex{. I-Ia ocnosanur,r
MoJIJIerpaMM npI,I nor{ou{I,I xailar{repl,rcrrr.rccHoli npJrnori crpor.rJrcfl norrryp,
rpr,rqer{ rr}rrerrcr,rBrrocrr, rrcrrpeprJr}rror-o cner{rlla 6panacr Ba e[rrHr,ruy. Bce
IioHTypLI Aatrr{orli Jrvr_rrtt nam4or,i BReBABT rrar{ocr,rJrrrcrr rra naJrbny lr rparllnuecxn
ycpelrrfrJrr,rct. Sareu y fior-rrypou tlrnr,rrt l3 aneag eue ycpeArrfJrucb rrpaBafr r4

JIeBatr rorroBrrlrbl. Paanl{.Ine r,Ie}It,qy rieBoll r,r rrpanor,i rroJroBr{}raN{n 6rrno o6rrqEo
rieBeJrr.lr{o. Taroe ycpeAHeu}re nor{rypoB Bol(opoArrr,rx Jrr,rrrlrr,i BrroJrrre Aotry-
0TIIMO' TaIt HaH BOAOpOAIIbIO JII{HIII{ IlCeIAa CLIi\{MeTplttIHLI B CIIeI(TpaX He IIe-
r(yJlspHblx 3Be3[. flna Be 3Be3[ ycpelrrerrpre ripanort lr reBoft rroJroBuH r(ou-
aypa ilpoll3Bo[r4Jroob TOrrE,I{O r] TOM CJryrrae, ecJrlr B 4aurror? ilrlLrufi ue 6rrno
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(D:gf.14. Cpanncnlle ftourypoB.uunrfi HU Lr II, r cueHtpe,f Pcr', orpe/{errellHllx ro pa3rrl'Iq-

Er,rM cnel{TpOrpaMMaM.

. -zo -/o o "/0 A

/0

ZO

,10

u0

JA

f0

Or'rr.. 15. 3asuolrMocrl, Br.rAa rtorrrvpa.;uIIrrIl II./ or LrftoPooru BptlqeHI,Irr.
Crrroulllarr Jrrlrrrrr coorBercl'uy0r Ir sln i : 0 lrN/oclr, ny]IHrI{p - y sin ?: : 150 IilIiceli.

3at{eTrlo 3l{lrcc-r,Ir{ r{Jrr.r lle3rtoro rlorJrolqerlrLfl1 T. e. HoIIiloIIe}ITOB' BO3}ItIItarO-

rqlrx B o6oj1oqfie. f{rnToro, .rro6Lr rn{erb rr]lcAcraBrlelrrre o roq}Iocrl{ noJry-
qaetruix nolrryporr, Ha ()i,rr'. 11r rrpeAcranJrelrbl nollrypr,I JrIrHIIii I-I3 tr I{r, uo-
Jryqerrrrbre no paaruilurlM cilenrporilaNINraM tp Per.

11ony.1s11H61e rar{rrr,r o5paaou clleAr{r.re rtorrryllr,r 6unn ucIroJrLnoBaIrbr

AJirr cpaBHeHu[ lJ I,I l3e tslre3/I. 'I'anoe cpaB]IoII]Ie rpeAcral]rello IIa (lI'Ir. t6-19.
3ro cpaBlreHue rroBnoJrr{Jro rorrl{ee rpoltJraccrlr{lrlLtrlllloBarb Be BBe3[bl,

oco6eHHo IIO I{JIACCAM CBETI,IMOCTI,I.

flpn nr,r6ope crar{AaprHbrx 3neBA 6o,rr,uoe Br{}rMa}IIre yAeJIrIJIocb BeJTIIqI{Ho

cltopocrr4 oceBoro Bpalqerlr{rr. l\'Isr ctapanucs BbI6I,IpaTL BBeBALI TaH, rlTo6br

cHopocrr.r oceBot.o BpaIqeHIIfl B l.r Re sneaq 6trnn upI{MepHo oArIHaItoBbIMlI.
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Bllrgulre CItOpocrI{ OceBorO BpaIqe}IIIfI 3Be3A Ha BI{A I{OIIrypoB BOAopO[-

HLIX JII,rHr{it 6uno rccneAoBarro Bep6ugmaull [101. Onn uprnmnl{ nBr,IBoAy'
TITO B NPOTI,IBOIIOJIO}fiIIOCTI, JII,IHI{fIM tr{ETAJIJIOB Y BOAOPOAA BPATqEHI{E OqEHb

MaJro IIBMeHfleT l{pBrJrbfl Jrr,rHr,rr{ II clta3brBaeTcFl SaMeTHO JrI{IIL TOJrr,Ito B IIeHTpe

Onr. 16. Cparucnne (ou"ypoB BollopoAHLIx :n'truii B u Be anesg.

Jrnr{r{r{. 3ro lr cle4oBaJro oxtr{Aarr,, ral{ nalt r(pblJrbrr Bolopo[I{blx Jlrrur{fr oupe-

AeJrflrorca IIIrapn-eQ{eI{roM, a ueHrp trrl{llrllr - a{{exrou ,[onurepa.
Ha $lrr. t5 npegc'rauJreEbl ltollrypbl FI, n cilel{rpe ( Cas, naRu,Ic IrB

pa6orr,r Eep6ngxterl [10] . Culorunan Jrrrrrr{rl lrpeAcralrJrfler Ha6rloAaenarrfi

noHryp nllr4 cr{opocrr{ oceBoro Rpalllelrllfl 7 sin I :0. Ilynmurp - eror }Itc

r{Or{Typ, rro r{ct{ycCrBeIII.Io trcIta}I{CHHbIii nparqenUelr co cHOpOCTLIo

7 sin I - 150 I{M/ceIt.
Paccr,torpur,t ItaEiAyIo Be aneagy.

59 Cyg. 3ra enca4a IIaMLT IiJracclr{tuqlrpouaHa I{aH 09.5V. I4a cpanr'renlla

Br.rArro, rrro r{pblJrLg nlrnr.rii [or]oJrrFlo xopo[ro corJlacylorcfl c I{pr,IJILflMI{

rr'rrruii C Oph r,r rlro t{ s Il" ec'r'r, aMllccl{fl.

.[torrryp II, clrnrlro r{cr{arrraercfl 6ncrrguponalll{etr{ c JII,rIIrrrIN{lI Si IV1r0B9,

IIeI 11120 r,r SiiV 1rtt6. rIono)ficrlre ripbrJrlcB oncrparroJrl{ponaJrocb rloaroMy

Hc orrclrl TotII{o, TaIt rITo lto}IT)/p [Iu ne II1r711ttn upu]II4Ma'I'r, BO D]II,IMaIlrre.

1Cas, 80.5V. 3'ra 3rcBAa xopouro IIBBo0rlIa csoeft uepcMeIrIIocrlIC)

crrer{rpa.rrr,HrJx xapar{rclir{crr,rr{ rr 6recrta. ,\apanrcp rrsLiIeIIclrnii IIepcryJrgp-
rrr,ri,i, rrporrcxol{Irr rlaqo B r}ll1o lJCrIbIIJlefi; HalIprINlep, Bclrblllrrta 1936-
1939 r.r.. l3uea4a ol)altlrlrBaJracl co 3RC3AaMr a Vir lllV I{ s Per B0.5II [.
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-
Saea[rr cpaBger{rr,{ orJrr,rqarorcfi o'r l Cas-aVir no clerrpa,-rrjrloMy HJraccy,
e Pcr rro r{Jraccv cnerlrMocrr,{; corJracrre Jryqrue c aVir. 3ro rioArBep}HAaer
ror rpax:r, qro nourypr;r noAopoAHrrx manllfi Lr Attr{. Be anea4 crrJrrro aaBrr-
CfliI OT CBETIIMOCTII.

(Tau, Bt.5V. 3ra BBesAa oqer-rb r{r-rrepecrra reM, rlro pear(r{e JruHurI
lrofJrorleHrg o6o,no.rHl{ BtrAHbr Ao Haa. Hpoue roro, BtrAr{br MHor.oqllcJreHrrhle

JrwH;nv ilorJrolrleur,rff r{oHrraoBauHbrx MeraJrJroB, [prruaAJremarqlle o6olouHe.
0Ta BIreBAa ctrer{Tl]aJILHo-4nofinan, uoHaBbrBaer rrpaBr{JIbr{bre r[BMeHeHIr.g
ornoueuwn V f R.

Cpanneur,re r{onrypoB ( Tau c HoHrypaMrr e Per lr o Vir ue Aaer xopo-
rrrero corJraclrr. I{prrnrn nlrurari y (Tau pacryr c HoMepoM JtilHntL 6ucr:pee,
-yeu;, aVir lr elrer. B peavJrErare Hp u H, y (Tau Sixre,.letr y aVir lr
e Per, H5 corJracyercfl c ePer, H. lr FIE c aVir. Sror {aHr, Bo3Mo)r{Ho,

o6r,scngercfl HaflfiqlreM .qoBoJr];Ho 6oruruoft o6ono.rnu. I lpr,r cunr,uoil emwccv,tr

BoAopoAI.rtIc Jr!rur'{14 Molyr 6rrrs ncxa}r{eubr I{ B ItpbrJrrfx. Ilo-nu4nuol,ry,
oro rlcfiall{elfrle 61.4er rer\{ Meubrlre, qeM N,IeHb[Ie aMrlccrtfl, r. e.6onee
BBIcoHr{e qJreHbI 6anr,uepoecxoii cepu.u 6yRy, ucrrbrrbrBarb MeHlrxee }rcr{a-
)I{e}Ifie IrBrryrIeHrICN{ o6ono.rxr,I n IIx cpaBrreHrrro cJre[yer nprlAaBarr, 6onrruee
BHaqeHr4e. Cornacr.re Melr{[y I{oHl]ypaMrr fI. t{ llc anea4 ( l'au u c Vir
I{OBOJrbr{O xollol]e0.

g Per, B2p. 3ra BBeBla o6ragae'r ner{yJrfill}rbrM crrexrpoM. B cuexrpe
ua6nto4aro:rca aarr,lccrrorrl-rbI e Jrarrkrvr, r4orrr,rBoBalruoro lfieJreBa rr Bo4olloAa.
I4ts J[ailuir rol.J]orrloFrr{a Br{,UHEI roJr6}to ilLtrrr.itn l.eJrr4fr. Orcy'rc,'nne ,qpyrr{x
xvt.rtuir [eJraer nracclrrpnnaurro oqeHr, uero.rnor,l. Cpanueune c ePer n aVir
flor{aabrBaer rv }r{c r{allrr{}ry, qro .r.{ B cryqae CTau.

b2Cyg, 82.5V. Corlacuo Jloury [11], ara 3BeBAa ].rMeJra oqeHb cuJrbnyro
Drvrr{ocalo B crenrpe, Ao Ho e 7923 r. l.[o B Hac'rorrrqee BpeMrr ?ra aMuccarr

ucqeara rorrrrr coBceM, Ed upr.rcyrcrBr4e B crrer{Tpe Br,rpa}fiaercfl B roM, qro
IJ, ue BI4AHa Hrr B aMuccl4l{, }rr4 B rrorJrolqerrr4r{," r{acHoJrbr(o aro Mo}r(Eo
o6uapyxtur6 rplr uaruert Aflcrepcru nopaAna t00A/uu y H.. HaH nn4uo
ua rlrar. 16, HoHrypbr nunult b'Cyg xoporuo corJracyrorcfl c HoHrypaMrr
nnuraii r I-Ier 82.5V. Pasrn.rre B ueHrpe Jrrlglrl4 MoEtHo o6rsclr,wrr pagJrr{-
qrreM B cnopocrax oceBoro BpalrreHurr (0 n 300 xn/cex). O6 aronr roBopr{-
JIOCI] BI,IIE.

oOri, BBII. Bce 4auurre ocnoBaur,r Jrrrlrrb Ha o,quofi cneHrporpaMMe u,
cJIeAOBareJrbHo, He oqeHb lra,qemHr,I. LIa cpaauerurfi Br4A[ro, qro cBerI{MocTE
t,l Ori aaMeruo 6oflrure, ueu y t Her. Eyuyr Jrrt B aroM cryqae HoHryprr
orruqarrcfl or xoutypon B 3Be3AbI, rpv[Ho cr{a3arr,, TaH HaH r[MeeTcg

6onrruoe paailuqrre B cBerr,rMocrflx.
cPer, B4III. I34ecr He yAaJrocr, uo4o6pars BBeBAy cpaBueHufl roro )r(e

crexrpaJrbuoro nJracca. lJoerorray oHa cpaBHr{Baracb c t Her 112.5V v.

EPerB5III. Cpanaenlre ronaabrBaer, qro nourypu n:uunfi. c Per xopomo
coBlaAaror co opegurrM rrs ltolrryllos r Her ra I Per. 9ror cpegnufi Houryp,
oqeBr4Alro, !r coorBercrByer npoMelr{yroqHoMy Me}fi[y ]12,5v u B5I1I,
'r. e. ll4lIt. Taxnu o6paaom, r(ourypbi c Per, Bepoflruo, r-re orJrr4qarorcf
or rionrypoB BBeBALI B4III 6eg auraccurr.

8 HsB. FCpr,rMcn. o6cepaar., roM XVII



7.Dra, B5III. I4uerorc.s ne6orsrrne rlgMelreHus oruomeHlrrr 7/,R. t(pnnrn
noHTypa xopol]]o coBtraAaror c npbrJlbflMrf r(oErypa sBesAbr cpaBEeHtrrr
D Per B5III.

$CrB, B5V. Celtsac BMtrccrfl He BEAHa flBEo Htr r o4nort 6aruueponcrofi
JTTIHIITI. Ee upucytcrBr{e, BoBMorflHo, Brlpa}fiaercfl B ToM, uro Ho trMeer
EnBlrBaJreHruyro uIrlpuny n 2 paaa Merrrrrre, rreM y BBeBAbr cpaBgegufl t Her,
B5V. Corracr{e HonrypoB AoBoJrBHo xopomee. H" - ne4ogep}fiaua r{ r{Meer
,troororvry ruaruft sec.

rf Per, B5II. tr4naeer xopomo BbrpamerrHErft cnenrp o6onosntr. Corracns
r(ourypoB nuunft t]l Per c HourypaMtr nutrnfr. I Per n r Her uer, oqenaAuo
113-34 pa3Jlil!,.ytfl. B CBeTUlrOCTtr.

oAnd, B5III. Era aneaga rre r{Meer ceftsac euuccvn B ctrenrpe, Aa?fle
s Ho, r{o oua o6nagaer xopo[o BbrpaffienusrM ctrer(rpoM trorJrorqeuu.fl
o6oilosxz. Oru yrnsuz o6onosHu BlrAlrbr, HaqtrEaE c H, u no npafiuoft ir,repe

Ao Hs. Cornacue c D Per xopomee.
23 Tau, BOIII. Ang aroft BBeBAbr rre yAaJrocb uafiru crauAaprr{yrc

BBeBAy roro ,fie ctreHrpaJrBHoro nJracca r{ oEa cpaBEra.BaJracr c D Per B5III
z p Tau B7III. Conna4enme r(ourypoB trofiyqurocb yAoBirerBopt{reJrbrroe.

v Gem, BOIIi. To xre, qro r B clryrrae 23 Tau, roJrbr(o corJracrde He-
MHOIO fiyrlme.

gAnd, B7III. Osenr xoporuee coBrraAenre HourypoB c nonrypaMu pTau,
H" uueer ue6onrmofr Bec ?rB-Ba uanoft trJrorrrocr[ rrerarr{Ba.

1 Tau, BBII-III. tr4nreer Eecr(oJrbno Merrbmyro Bernqtrrly orsusareuruoft
rrrr4pnubr, qelr BBeBAbr cpaBuerrtrfl, Ho BtrA rtouTypoB oAZrraHoB. gro uorrno
o6tscuum 6onee aucoxofi cneruuocrbro y 1Tau, rro cpaBrreurlro co BBeB-

AaMtr CpaBHerru.fl.
p CMi, B8V. Cornactre c p Lib BBV EeyAoBlrerBopurerrbr{oe. Oueanguo,

p CMi lrueer BaMerHo MeHbmyro cBerrrMocrb, uena p Lib.
Ha ocuosantrtr rrprBegennol.o cpaBHenr{fl Mo?r(Ho cAeJrarb ciregyroqne

BEIBOAbI.

1. B 6onrmr{r{crBe cryqaeB Horrrypbr BoAopoAubrx t:r'n:afr. Be u B BBeBI
xopouo coBtraAaroT, ecJII{ ucrtJrrosllTb trx qeHTpaJrBHbIe qacTr[, trcHa)r(eHrrble
auzccueft.

2. B cny.raflx o Ori, rp Per, p CMi yAoBJrerBopr{reJrbHoro corJracufi rre
,rloilyquilocb. flpuunuofi aroro, oqeBtr[Ho, EBJrflercfi 6onruas paBrruqa B cBe-
TtsMocrEx Me)fiAy Be esea4autr tr BBeBAaMT[ cpaBuerrtr.E, noropafl cocraBJrfler
Bi,OTOM CJIyrIae OftOilO 1"'.
' ,3. B BBeB[ax, norophre rrMeror AoBoJrbHo 6onrmyro o6onouny, ( Tau u <o Per,
gNrE.ccu.fi. O6onosHI{ r{cHarfiaeT v Hpbur6.s Jrur.]/'u. Dro ucxarxeHtre yMeHb-
maercfl ctBbapacrauueM HoMepa Jrrruutr. floarorvry corJracue ryrrrue y H,w H,,
uew y H^.
| 1,,i'4.: Cndgyer o6parurr, oco6oe BHtrMaHr(e Ha BBeBAbr brCyg z 3 CrB, r(oropbre
IlMofitr B trpouuroM AoBoJrbHo o6mrpnrre o6ono.rxn. Cefi.rac ue ua6rropaer:cn
B ctremrpe HE aMtrcctrouubrx, n4 a6cop6qr{ouHbrx trptrBrraroB o6onosnr. Moxuo
cshtarB r[oaroMy, qro BoAopo[Hbre JruHuu o6paqarcrqero cJrofi sBesAbr cBo-
6o4uur o'r trcxa?r(euu.a o6onosxofi. Xopomee corJractre co craH[aprubrMu BBeB-
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AaMr{ toBoplrr o roM, qro crpoeHr,re aril,roc(lep B u Be aneaA Maro orrr4qaercfl
Apyr or Apyra.

I(poue caMrrx r(oHrypoB BOAopoAHhrx n]s-umfr., r,rMeer cMbrcJr paccMorperb
IroMepa trocJreAHrrx Br{AtrMbrx B cnenrpe Bo[opoAHbrx nvrumit, Dru nouepa,
corJracHo {opuyne Iulnrnrca-Teftnepa, xapar(repr4syror aJreHrpoHHyro rrJror-
Hocrr, Berqecrna. ,(;rn a:rorl qenra rro AarrlrbrM, B3rrrr,rM ua pa6or D. Bau flun
[L2), O. Crpyne ra A. Vsaonrqa [131 r,r l. MlrqarlttwU4],6r,rna uocrpoega 3aBtr-
cI{MocTr, HoMepoB ]rocJrelHl4x BI4AtrMr,Ix nnnnfi l? or crrer(TpaJrbrroro HJ]acca,
Horopafi trpeAcraBJreHa rra {ur. 20.
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O - B sBeBI(6r; X- Be BBesA6r.

cnepxrr.rranrsr Ia u Ib ue paccMarpuBaJrtrcE. floroxenre B r Be aneag
Ea oroM qeprexte He orrllqaerc.ff Apyr or Apyra. 3ua.rnr, sJrer{?porrHafl trJror-
Eocr[, y B r Be aneag B cpeAHeM oAuHar{oBa. Hanl{sre oMvrccvtvt B BoAopoArrbrx
JItrHI{fiX Y BE ATEAg HE IIOBJIUfiET HA PEBYJIbTAT, TAH HAH OHA trOqTtr EtrHOrTA
tre ua6nroAaercfi B Bbrcor(ux qJrenax 6aruueponcroft cepuz.

IzIa rcero aroro Morr(Eo cgeJrau, TaHtre BbrBoAEI.
1. Tam KaH Mbr cpaBrrtrBaJrtr Me)fiEy co6oft BBeBAbr oAnoro E Toro Ere ctrefi-

rpaJrbr{oro nJlacca' r. e. SB0BABI, I{MercIqre paBHyro reMuepaTypy E oAmIaHoBy()
cBertrMocrb, ro I{3 coBrraAeHtrfl noHrypoB BoAoporHbrx nnnmft creAyer, qro
B z Be BBeBAbr trMeror rrpnMepuo oAr{HaxoBoe coAepx(ar{tre BoAopoAa.

2. ocgosH'rlr {aHropom, noroprrfi olpeEeJrfier BEE }roHrypa BoAopoArrbrx
nllrnr,ft y Be area4, flBJrflercrr lllrapr-o{{enr. Jlurur ue6ommas qacrb B qenrpe
{tfi]d'nu olpeAeJrfiercn a{{exrom ,{ouunepa, cBflBaHHErM, B OCHOBHOM, C Bpa-
rueHr{eM 3Be3ABI.

3. Srexrpoguafl trJrorrrocrl B o6paqarorqelr crioe Be aneag He orilusaercff
saMerrro or oJreHTpoHsoft nilorrocrtr B o6parqaioqeM cJroe B snesg. 3ro cre-
Ayer I(aH uB cpaBHeHEfi r(oHrypoB BoAopo[Ertx ruuuii, rar( tr uB cpaBHerrtrs
HoMepoB trocJre[Htrx BtrAuMbrx 6arsneponcnux nrsuft.

Bep6r4mu uo4omJrr r( EroMy Botrpocy c 4pyroft cropolrbr [101. Our pac-
cMaTprrBaJru oTHorrreHue or(BtrBaJreHTEbrx muptrIl Ht/H6 [ HaruJru, qTo oHo IIe
trMeer cucreMarr4secxofi pasHtrqbr y B r Be anesA tr corJracyercf c reopertr-

,L LC 8'l'



qecHuMr.r AaHHbrMr.r, [oryqeHH6rMr{ B npeAnoJro}fieH?rrr, rrro noHTyp Bo[opoA-
I{bIx JrrlHr{ft orpeAeJrr{ercfl IIIrapH-acp{exror'r.

B eaHrroqeHtre Bbrpax{aro ucftpeHHIoIo 6raroAapnocrr, rIJr.-Hopp. AH CCCP
upo{eccopy E. P. l4ycreJrro Ba pynoBoAcrBo npr{ BbrrroJrueurrn uacroRuleft
pa6orrr,
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AI(r\I{lt,\{iln HAY}I CCCP
IABBECTI4fl ]TPBIMCITOfi ACTPOOMSI4qECHOfi

Tor,r XVII, 1957 r.
OBCEPBAl'OPIII,I

r4SyqEHr4E ASETA TEJTbUA

.1, A. DottP"r,Ylx

Ha ocuonarlr,rr4 crrenrporpaMM, rroJryrregur,rx B reqeulrc 1g53-1g56 rr. na 6oruuor"r
crler(rporpa(tre |22l-*rutnuMerpoBoro per[:renropa, 6rrna rocrpoeua (prrBafi poc?a AJrrr 060-
Jrorrfifi ( Tau u onpegenena ryp6yrenrgarr cnopocrr, attff:5 xr,r/cex. IIo uero4y Vraont4a
6n;ra onpelereHa Berrrrrruua lglY9o11:15.80. Baren, trcrroirrrByfi reoprrro B. B. Co6oresa,
MLI oflpeAeJrrrrr'r olrlrqecnyro roJrrlly B pa3ilr4qEbrx rracrorax. Ona onaaanacB Mrroro 6onrme
eArrrrl'lllbl aa fiariMauoscnl4M rlpeAeJroM u n 6atrltepoBcxr{x JrI{HIrBx r.r Muoro Merbrue egrrur.rqBl
aa 6amueponcnr{M trpe4elroM.

Er,rra onpegeJreua Macca o6oro.rxu, Roropafl or(aaarracr paBrroft gloo:2.10-9gJiO, rr
rrour{Baqr{ounarr reMrreparypa 7 : 7000".

AN INVIISTIGATION oF zllrA TAURI, by A. A. Boyarcrturt. - From specLlo-
grams, takcn with the large spectrograph of Lhe 1220 rnm reflector durilg 1958-1956,
the curve of growth for [he envelope of ( Tau and the l,urbulenL velocity utur: S ]<m/sec
uere determined. Unsold's method rvas used for determining 1g ,nr'r, ,A:15.80. Apply-
ing Sobolev's theory the optical thickness in different frequencies rvas found. li ls
much larger Lhan ono beyoud the Lyman limit ancl in the Bahner lines too and much
less than one beyond t,he Bahner limit.

The mass of the envelope g]len : 2.10-s gJ?o and the iolizatiol temperatnre r:2000"
rvere determined.

Dra ereaga AaBHo rIBBecrI-Ia I{aH o6JraAarorrlarr ncr{rroarr,rreJrr,}ro xollo111o
paSBIrTbIM CleI{TpoI'I IIorJroIrIeHI{a o6oJ]oqHr4, B r{oro]loM [peAcTaBJreHbr tr{Ho-
IOqIICJIEH]-IbIE J]UHI{I,{ IIOHI,IsOBAHI.IbIX METAJTJIOB FEII, CIII PI [PYI}IX, BOAO-
poAa r{, Bo3t{o}firro, He}iTpaJrbHOrO feJrlrfl. B qerou cilexTp florJrorqeFrr4fl 060-
roqfir oqeHb rroxolH Ha cileHrp e cyg (AlIa). B aulrcculr Br{AHr,r JrtrulrrrBo4ollo4a
II ]reHoropbre rrtttrrrtr FeII, uauplrmep ),4233. Jlyuenaa cnopocrr, BBeBAET o6Ha-
pyE{r,rBaer rrpaBr{Jrr,Hbre r{3MeHeHurr c [eppro[onl n 133 A]rFr [1]. flocne4uire
r,rccJreAoBaHlTfr A. AuAepxlrn [2] noxaeailr, qro rrapfrAy c peryJrflpHbrM[ pr3-

Mer.reHr4frMr4 trMeroT MecTo r.repetyJr.frpHBre !rsMeHeHr.rFr ryareBofi cKopocl.r,T.
I4nreucr,rsuocrb JII{}IIdpi TaH?fie Meurrercrr, Ho noppeJrfrrlrtr{ c neptroArrqecnt,1r\,r
EsMeHeHr{eM ryuenoft cHopocTr,r HesaMerHo.

M' na6nrcAaillr ( Tau rplr paaa: B 4exa6pe 1g53 r., a 4exa6pe 1g54 r.
r{ B fl}rnape 1956 r. Ha 6orbruoM cnexrporpa{e (Ancnepcun 22.4 Llwy Hrl
7220-wwnr,nMerpoBoro pe{rexropa }tpuncxoft actpo{raauvecnori o6cepna:
ropnr{ .AH CCCP.



II o c r ll o e H r,r e H p r.r B o ri p o c'r a. B ctrenrpe ( Tau Ha6rn4aercn

AocraroqHoe qr{cJro nuunft, rrpuroAHErx AJra trocrpoeur{fl xpueoit pocra.
Hexoropoe orTaceHr{e, noaur{Harouee [pu flocrpoeurrrr Rpr{Bbrx pocra Ha ocuo-
Bar{utr nonyt1g111ro,'o MareprraJra, npeAcraBrrFrer BeJrrrqirHa Harrleft fitrctre]lcr(rl
(24.3 A/ur,r y Hr). T. I\{. @o{anona [3] uccreAoBarra Brrnqur{e BeJrtrqrrubr

[fictrepcr{r{ Ha Hpr,rByro pocra v npr,rruJra H Br,rBoAy, rrTo rlptr Atrcnepctrtr
i\{eHbrrre, .reM 10 A/*on, HaquHaer {runrlrano Bospacrarr, ryp6yneuruafl cHo-
pocrr,, T. e. uB na6nro4euraft urr troJryaraell c[creMaruqecnt4 BaBr,rureHHbre

anBr{BaJreurrrbre rutrptrHrr rnuuft. T. M. (Do{auona paccMarpr.rBaJra noBAHr{e

BBeB[Er HJracca G. C gpyroft croponu, H. Paftr [4] norasan, qro B cryrrae
A anesg (a Cyg) r{er ctrcreMaruqecnofi BaBtrcr{Mocrtr Me}fiAy nenuunuofi glrc-

nellctrrl ra BeiluqtrHoft exsusanenrnoft ruuptrHr,I ognofi u tofr. )r(e Jrurrr4rr, onpe-

4erennoft rro crexrporpaMMaM c paartrrlnoI,i 4rcuepcneft. floero*ry, [pe]fiI(e
qeM [pflcryrrurrr n rrocrpoeutrro Hpunofi pocra AJrfl o6olosH[ ;( Tau, neo6-
xoAr{Mo ySHaTb, BHeceT Jrr{ B STOM cJlyrlae r{cHa}fieHue B HpuByIo pocTa cpaBHI{-

reJrbrro ue6omruas BeJrtrqr{Ha naueft Aucrrepctrtr. ,[rx eroft uenu 6rrna uo-
crpoeHa Rpr(Bafl pocra AJr.E or Cyg no clexrporpaMMaM, noryqenuhru c rofi
ffie [rrctrepc[eft, .rro lr ( Tau. ,(nn xax4oft nantuv [ctroJlr,soBaJrocs cpeAHee

rra qerrrpex auaqeurr,i fg #. Benu.rrHrr lg xo 6rtlru sasrrt uB pa6otrr

B. Bycxorr.r6a [51. flocrpoeuHar raHI{M o6paaou KpLrBafi pocra (rpur. ta) upanrr
trecxr coBtraJra c rpunoft pocra (tpur. L6), rocrpoenuoft B. Bycxotvl6olr ro
cuexrporpaMMaM c 4ucuepcuefi 2.85 A/urvr. 3to cosnaAeulre uo4rBep)fiAaer
peayrrr,rar H. Paftra [41 n rporurBopeqtrr peayrrbrary T. M. @o{auonoft [31.

Ilptruuna DToro, oqeBtrAHo, Bamrroqaercfl B ToM, qro trctroilbaoBaJrtrcb paaruq-
H6re crrexTpailbrrbre r(Jraccbr. Tan Han B ftJracce A 6rengupoBallre HeBeJIr{Ho,

To [Jrff nocrpoeunfl Hpnooft pocra MoEtHo rrcrroJrr,BoBarr, cpaBHrITeJrE,Ho

ue6om,uryro Arrcrepcrrro (23 Ahtnt y H",), He pucr(yfl BHecrI{ I4cma?fieHlrff B Hptr-
Byro pocra, B ro BpeMfl HaH AJIE aneaA G 6neuguponaHue oqeHb BeJrI{Ho tr

troaroMy HylnHo rIpLrMeHrrL loBoJrLHo 6onluyro Alrcrepcl{rc (6onrure 10 A/uu),
qro6rr He trcnaBr4lTb peayJrlTat. Taxunr o6paaou, tro-BI{AI,rMoMy, MoEtHo cqu-
rarr,, qro npr{ [ocrpoeHr[r4 ]tptrBofr pocra Ans o6oro.rxu ( Tau ue 6y4er rcxa-
rxeuuli B orrpeAeJreullu ryp6ynenrnoft cnopocrtr, BoBHI{Haroulr{x r4B-Ba l{crrorb-
soBaHrrfl cler(rporpaMM yMepeHnoit glrcuepcrlr.

Sxnlrnaleurlrble rrltpl{Hat rwwwfr. r4oHI{BoBaHHr,rx MeraJrJroB r-Ie [ortaahr-

tsaror BaMerrrbrx r{BMeHeunft s reqeHr{e [epl{oAa ua6nrogenufi n uoarou;r flJrfl
6onuuert l,orrrrocrtr{ 6rrnu BgRru cpeAHrre rrg Bcex olpeleJrer{r4ii. Taxnu o6pa-

I,Vi. _ ^Bov, BHarIeHrIe tg ja FlBJrflercrr cpeAH!I1\4 as 7-9 BHa'IeH[rt.

B na.recrBe cr.ril ocur{JrJrflTopoB \4r,r trcrroJrbgoBaJrl{ BeJruql{Hr,r lg ?0, AaH-

rrrre B. Bycxovr6ou [5] grFr a Cyg, norollbre paBH6I:

lg rlo: lgb . Nrl, (r)
rge 6 - r.renoropafl orrpeAeJreurrafl trocrofulrafl AJrrr Ha?nAoro MyJrbrrrlJrera,

Ai,, - 
.rucno a'roMoB, HaxoAflIrrltxcfl Ha z-ypoeue, w | - cI,IJIa ocql{JrJrflTopa.

Benu.ruurr fg * u1g1n npeAcraBJrennr s ra6r. t. flo aru,lt AaHHbrI\{ n6rrna

rroorpoeHa r{pr{Bafl llocra. Ilocrpoeune xplrnorl llocra npol{BBoAI{Jrocb o6r,rs-



w/0'*

H6IM IlyTeM: CIrepBa CTporlrrr4c]) npr{BEre pocra orAeJrr,}ro [nfl Ha?flAoro lryJrsTrr-
IrileTa, SaTeM oHrr roprrsorrTaJrrrrrbrM c[Br4toM coBMexlaJ]r,rcltr B olHy o6uyrc Hptr-
BYI0 pocra. 3ra o6qar HpI{Bafl pocra Beprr{HaJrE,Hbrr,I cABlrror{ coBA{errlaracb

Onr. t. Hpllnrre pocra Aflq a Cyg: a-trocrpoeEl-Iafl ro c[eHrpolpaMMaM c Atrcfiep-

c,.eft 2i.4 A/narr,r; A -- rocrpoerrrafi tro crer(rporpaMrvlaM c grcnepclteit 2.85 A/uu

HaH rleJloe c reoper1rqecxoli HptIBofr pocra AJIfl Mo[eJII{ lllrapqurnnbAa-
lllyctepa, Barroft uB pa6orbl H. Xyurepa [6]'

Ha {I(r. 2 upegcraoJreHa Hpr{Barr pocra [ilfi o6olorrxu ( Tau. cnrouruofi
ililHfrefr trpoBeAeHa reoper[qecHafl HpI{Barr pocra AJrfl 1g a.:-2.5.

flo nernsuHe BeprIII(aJIE,Horo cABI{ra MbI Mo}fieM oIIpeAelI{rL ryp6ynegr-
x{ym cnopocrb B O6oIoqHe. OHa oxa3blBaercf paBHofi 5 H,v/cen.3to xopOmo

l1!,)

2.0
L9 Tn
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corJracyercfl c BeJrr{qr{Hoft 7 xu/cex, olpeAeJreHuofr M. Xan [7] Ann eror,l xe
o6orosnr,l. HafigeuHafi Beruqr4ga BgaqtrreJrbgo MeHr,trre, qeM y cBepxruraHra
o Cyg, r'Ae oua paBua 13 rlr/cex r,r [orlrrr coBrraAaer c Beju{qr.r,ofi cxo-
pocrr{ n arnaocQepe BBeBAbr rnaeHofi trocJreAoBareJrb}rocrlr I Gem [5j. Dro
AoBorrruo ru:repecnrrit {axr.

flpyroft nenlrvlruofi, noropyrc Mbr Mo)r{eM onpeAeJr}rrb rr3 aHaJrrrsa mpunofi
pocra, fBJrflerc.E nocroflr{Hafl SaryxaHtrfr. Hautyuuree cotJracue ua6nrogae_
UOfi ru reopeTl,IqecHOfi Hpraortx pocra rroJryrraeTcfl apttu7,,,:5 Xu/ceH :[-lg a-
:-2.5. Orcrc4a HaxoArlrM, rrro T:0.06 1"r. Harigeuuar Berr4q,nHa lg a n
pacnoJro)fieHtre roqeH }ra reoperr{qecHoft Hpznoft pocra toBopflT O TOM, qro

L, /ou%.-JA

(Dnr. 2. I(pnnan pocra Arrfl o6ono.rx[ ( l'au.
O-N'E]I; f-TiII; +_CrII; O-SCII; SIII, VII.

fioHTyp irr4}rr.rtr Ilorroulerlr4fl MeraJrJroB, roauraxarouleli n o6ono.rHe ( Tau,
otrpeAerrflerc.fl, B ocHonnou, erp{exrou r{ouurepa.

?Iccnegorarb xr4r,ruqecmr.rfi coc:ras o6oro.rnn u ed reuneparypy noa6yxge-
Hafl lle [peAcraBJrgeTcfl Bo3Mo]r(Hr,IM, TaH I{aH IIp}I Hartrqur4 Ar4rIIoUI{tr
(W:0.1 - 0.01) coreprreHHo rre rprrMeurrM Baxolr Borr,rluana u roHa errle He
cyuIecTByer rllrHal{oro ,qpyroro, SaMeHfrro[trelo ero D aroM cryqae AJrfI raHEx
cJIOlr(HEIX aTOiVrOB, I(aH lIOlrtrSOBaHHr,Ie MeTaJlIIbI.

I4ccneAoBaHr{e BoAopoAr{brx nnuurl. llz rrByrlsllrm
BOAOpOAHbTX nmuufr MbI Mo)r{eM [oflyrrr.rrb oqeH6 Bax{Hyro xapaKrepr,rcrr4r{y
o6ono.rxr4 - 

qrrc,rro Bo4opogHr,rx aroMoB Ha BropoM ypoBue e o6onouxe Hag
1 cuz uoaepxHocrr4 BBeBAbr Noril. ,(nx aroft qeJrrr Mbr BocrroJrbByerrrcn Sopuy-
nofr Vuaomta [B]:

W\:'#l' No,H, (2)

rge I - cr{Jla ocqr{[rlrrropa, a ocrarrbHbre o6oeHa.reHrrfr ]r]reror o661.rg51r?

CMbICJI.

3ta {opuyna [pIrIMeHI4Ma Jrrrlrlb It orruarecnrl .rounol{y c.rroro }r B cryqae
otrTEqecHtr TOJICTOTO CJIOfi, T. e. trplr HailLl\r,ufr caMorIotJIoIqeHI4g, AaeT SaHII-
}r{errHyro Berr{q[Hy NorH. flo trepe trepexoAa x 6onee Bb]co]rrrM qneuau 6atr-

t20
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4629.3
4555.9
451 5.3

4497.4

4520.2

4489.2

4583.r1

4522.6

4508.3
41i20.5

4C / tr.J

4541.5

lorD o

4351.8
441 6.8
4773.5

4178.5

4296.6

437 4.5

4400.4

1.480

)..572

r.490
1,250

1.330

1.330

1.700
1..490

1.560
7.200

r.240
0.950

7.740
1.650
7.434
r..550

1.600

1.270

0.760
1.100

r.640
1.640

0.84

0.87
0.73

0.47

0.80

0.40

1.30

1.15

0.80

0.06
0.34
0.43

1.82

1.26

0.61

0.87

0.87
0.50

-0.59
-0.60

0.70
0.58

TiII

19

31

oo

104

105

Crll

31.

44

vIl
10

4395.0
4443.8

4501.3

3900.5
39 13.5

4367.7

41 63.6

4171.9

1.450
1.420

1.150

1.330
1.300

1.340

0.880
t.320

L.r70
1.220

1.340
1.200

1.524
0.820

1..180

0.880
0,950

0.54
0.40

0.40

1.76

0.70

o.44

0.15
0.04

4242.4

4284.2

4588.2
4618.8
4634.1

4592.1

3952.0
3916.4
3929.7

-0.95
-0.18

0.70
0.40
0.32
0.11

-0.3i
-0.57
-0.94

4 r 30.9
4728.0

MepoBcnofi ceptru l{3-3a clrJlb}roro yMelIbrrre:fItrfl clur ocqr{JrJrflTopoB Mr,I 6yneu
nprr6rpr)fiarr,cE n cflyqarc orrrr4arec](rr roHr(oro clrorr ri ollpeAeJrfleMble no {op-
MyJIe (2) euaueuutr NozH 6ylyr Boapacrarb. C gpyroft cropoubl, Haqunafl
c onpeAeJreHHoft r[Hur4, sHaqeHrrfl NorH 6yAyr saHI{EteHbI r.r3-3a rrepeHpblru.s

nnuuir. Taxuu o6pasou, Mbr MoHreM orrpeAeJlr{rb no HpafiHeft Mepe HIr}r(HIoIo

rpaHr{rly Berr4rrr{Hbl N orH,
Brt.rucreHrn NorH gna xaxgofi ilfrr.nu [prrBeAeHbl B ra6r.2, a]d.a r[lrr.3

rrpelcraBJreHa saBr,rclrMocrr, lg NorH or HoMepa iluldt4vI.

?Ia paccuoTpeHrrfl rlxrr'. 3 Molr{Ho cAerrarb cJreAyrorqrre BbrBoAbr.

1. 9ncno lg NnH:15.80, r. e. roqrr{ Ha noprlgo}t MeHblrre, rreM B arr{o-
crfepax o6rrqu]nx BBeBA.
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20
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+0.090

-0.024
+0.057

-0.05 5

-0.093
6neuA.

-0.241
-0.268
-0.319
-0.280
-0.310
-0.340
-0.330
-0.390
-0.430

13.68

74.11

14.54

14.70

14.87

r 5.06
15.18

15.28

15.41

15.48

1b.D4

r 5.64
L5.67

15.70

--0.44
--0.50

-0.50
-0.59
-0.69
-0.73
-0,75
-0.84
-1.02
-0.97
-1 .00

-1.05
-1.33
-r.16
--1.42

75.77
Ii).r6

15.85

r 5.81

tD.l I

15.79

15.82

)5.79
15.66

15.75

15.77

15.77

15.58

15.7 4

15.52

(Drar. 3. Saar4cur4ocm BeJrrrqI{HrI lglVr2Il or }roMepa Jrr,rHntr.

2. Cyrqec'rnyer caMolorJroqeupre o6orosxr B rleHrpe ilnnurft 6a,rnuepon-
cHo?i ceprru.

Moxrno orleutrrb olruqecnyro roJrlrly o6onosx[ B rlenrpe 6anr,nreponcxux
lrvnuft. Itoerp{[quer{r rlorJroueul{rr B qer{rpe ilrautrrv, paccqzraHHrrft na o,qlrn

aroNr, oIIpeAeJifrercfr rassecrHoft {oplrynoft:

,/"e2 ). ,
"l'o flleC ?) t '

(3)

I ).)

Lgl/*H



\
rAe z - cr(opocrl rerrJroBoro ll ryp6lrrsHrgoro ABlr]fierrr{r aroMoB. Ocra.nr-
HEIe o6oBnaqeH[fl rlMelor o6rr.{ubrft cMbrcJr. Onrra.recHas roirqa B uegTpe Jrr{-
nr.rr 6yAer paBna:

- (Io)-s,.0 . I[orH:'# NorH. (4)

flprauulraa Eilrr u Beiluquuy, roilyqengyro rra anaJrr,r3a xpueorl llocra, paBr.ryrc
5 Hlr/cex, Mr,I Brirrltcrltrrrr IUIa EertoTopbr* nntrwft Berrrrqr.rHy ourlrqecnoft
TOJrrqr{:

r(H,):5. 103; t(f1p):6. 102;

. (ttr):2 . 1.0'; t (11u) : 102;

c (Hru): 6; r (Hrr):2;
" 

(H ,a) - 0.9 ; . (Hso) : 0.4.

TaHr.mt o6paaorr, MbI BrrAtrM, qro caMororJrorqeHrre B rrepBblx rrJreuax

6anr,lreponcnoft cepnr,r Aocruraer 6onruroft Beruslrnbr. I-Io, uauunaf nptrMepuo
c Hrr-Hra, o6orouna craHoBr{Tcfl trpoaparrnoft n Jrr{Htrfix, cJleAoBareJrbHo,
Molr{Ho cqr{rarb, rrro B sroM cryqae MEr Mo}fieM orrpeAeJrErb uo {opnryne (2)
caMy BeJruqwny NorH, a He ee Hr4lnEroro rpaur{uy.

flpe4crannner r4Hrepec Rbrqucflrarb olruqecnyrc roJrrqy o6o,nosnr Ba npe-
AerroM cepuv Jlafiuaua r (L) n cepvur Banr,uepa r (B). Corracuo [9], nos{-
{uqueur rrorJroureHzfl, paccsr4Taunrrfi ua 1 arolr, Ba trpe4eJrovr na.tne++os-.
cxofi cepzr.r "(L):0.6.10-17 n 6anrneposcgofi " (B):3.10-1?. Ournse-
cHafl ToJrrrla 3a [peAeJroM ceprrr.r paBHa:

r- NonHx(i). (5)

Tax xaH Ig NorH:15.80 r.t, xax 6yger ronaBano rru)fie, Ig /ly'orH:18.10,
TO:

r (L):10, r (B) :0.1. (6)

Taxuru o6paBoM, o6oro.rxa Herpoapaqua Ba rrpeAeJroM cepr4lr Jlafirvraua
tr trpoapaqHa Ba trpeAeJroM cepr4rd Eanrlrepa, a renr 6oree tr Ba trpeAeJroM cepr{u
flaurena, r. e. B {rororpa{ruuecnoft o6racru crer(rpa.

I(porrte N rfl, r{B aHaJrrraa Bo4opoAubrx l,u:utrir. M6r Moxre}r olpeAeJrr{rr
tserfiqr.rHy afler(TporrHori nnotnocrn s o6ono.rxe. ,(;ra eroft qeuu MEr BocrroJrb-
ByeMcs cpopruynoft Tlur,ruca - Tennepa:

Ig nn:23.26 -7.5lgm, (7)

i.4e m - HoMep uocne4uer,i paBpellr{Mofi 6anrvreposcriou trrr{Hrrr{, B naurelr
cryqae m:33 w, cJreAoBareJrbuo, lg ne:7l.86.

9ro anaqentre Morfier 6rrrr, aasrtueHo, Tar( naH Ha rrepexpbrrr,re ilrrntttrI,
Hporre Illrapx-a{{eHra, Moryr BJrrrrrrb r{ Apyrrre erf{entu, B qacrnocrr{
e{{exr ,(onnnepa. flpr cnopocrrr Bparqeur{fr rropfiAma 100 xu/cex BoAopoA-
Hr,re JIr4Hr4r4 HasHyT IrepeHpslBaTr,cfl, HaqltHan c H*,

Bennunny /?e Molr{Ho erI1e otrpeAe/rr{1'E, rra onBr{BaJrerrrHLrx unlltrH BoAopoA-
Hrrx nraulrr)i ro cJregyrorqeft {opuyne [tOj :

l,v-;!:: k' N o2H' u(h)"L,
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t\e k - HeHoTopafl [ocroflHHaff, saBtrcfltqaFr or AJIIIHEI rJoJrHrJ 14 crlltbr ocq]IJr-

Jrflropa, R" - rrly6r,rua B IIeHTpe Jrvrtrrl. Bsr.IucreHrafl rlo aroft rlroprrtyne garrt
cJreAyrorulre SHaaIeI'rrrfl :

ltrtuttrr... Ilp H1 Ha

19 r,, .. . 11,96 11.78 12.04.

Dru Bua.rerurFr xoporuo corJracyrcrcr c rrpeAbIAyrIrNI orpeAeJIentreM. OHoHqa-

reJrr,Ho rrbl nplIMeM Ig n,: 1l .9.

OnpeAereHr{e MaccbI o6o,noqHI{. Snan NorH n fr,, MbI

MO)flel,I O[peAeJIr{Tb Maccy o6oIo.IHI,1. ,{nn aroro HaM Hy}ItHo sHarb pacrpe-

AeJreHrae aToMoB rro creneHl{ aoa6yxtgeuuf I{ ploHrrsaqlrll. ,(ra uepexo4a

r( ocHoBHolly ypoBHIo r{bl BocrloJrlayeMcfl peayrlbraralll4 reoptrtr B. B. Co-

6onesa [11], xoropafl flBJrrIercn nyuureii B HacrofltlIee BpeMfl' 3ra reoplla
r{cxo4lrr tIB cJIeAyIoUrIx [peAnoJlorxeur.rft: a) o6onOuxa He npoaparlua 3a ;rafi-

MaHoBCnrrM rrpeAeJroM lr s 6anrlaepoBor(r{x ;rurtlrrx,6) n o6onouxe cyuecrByer
rpaAlreHr ,cnopoc.refi. Han 6r,rno noxa3aHo BIIIIIe, o6oro'Ixa ( Tau AeI'lcrBII-

TeJrbrro He [poapaqHa B JII{HIIrIX 6ailrMeposcxofi cepl4lr u 3a Ilpe4erou nafi-
Nlarloscnopl cellr4r4. flplr nparqenuu o6onosnu ilo Bar(oHy coxpaueHtrfl yrJroBoro

MoMeHra 6yget cyUecrBoBarb rpaAl4eur cr(opocrl'I BAoJII, lryqa 3peutrs. Cre-

AOBareJrr,HO, ltCrIOJrlSOIlaHUe Te0pl{n co6onesa 6y4et 3ar(oHlrr,rM.

Bua.la,ne Mbr otrpeAelruu 6anrltepoBcnrrr? Aer(peMeHr. flpu arou rr.tu 6y[eu
I4ilrerb B Blr[y, .rro o6oro.Ir{a He npoBparlHa B BTLTXJ]uHI{HxI,IBcflI,IHTeHCr{BI{ocrb

rr3JryaleHr.rfl B qacrorax aMI,IccrroHHoit lttuwu ecrr, r{HTeHcIrBHocrL I{SJIyrIeHuE'

uAyqero lr3 o6oJroalftll. Colracno Bap6r,e lr Illanourxy 11,2), MbI IIpIIHflJIE,
qTo pac[peAeJIeHIIe aI{epILII,I B HeIIpepEIBHoM cIIeItTpe ( Tau CoOTBerCrByeT

reMrreparyp e 22 000" . ,I(enpeueut or(aaaJlcfl paBHbIr'I:

I{,: IIp: FIr: Ha- 1.53 : 1.00:0.66 :0.43. (10)

7Ia cpanneuna na6nrogaelroro Aer(peMelrra c reoperllrlecltrrrr ua pa6otrr [1tl
MEr BTIAI,IM, IITO BSJIIITIL{Ha t, xapaHTepI,ISyIOUafl lpa4i4eHT CItOpOCTeft, saHJlIo-

qena Merrgy BHarIeH[flNIu 0.01 l,r 0.1. firrl raltolo 3I'IaaIe]II'Ifl r ne ta6n.2 pa-

6olr';t [12] ]IbI ]IaxoAI{r1I, 1116

# :5 . 10-.r,

lI, CJIeAOBaTeJILHO,

lg/[n'11: tB'10. (12)

Cnegyer OTMSTIITL, q1o fr:0 coO'rseTcrByer cJlyqarc 6onnquanOnCHO1o pac-

IrpeAerreHrrfl 14 tlro npl{ ITBNISHSHIIII r ot 0 Ao 0.1 BeluquHa A *rn 
"r"ru"",o

Jrr4rrrb B t0 paa. Taxuu o6pasou IIrI lvlo)ileM cqI{TarE,' arro Bo3Mo}ItHafl orIrI{6Ha

He rrpeBbrcl4T OAHOIO [OpfrAr(4.

,(nn oupegeJrer{rrfr crerreHrr r{oHrraaul{Ir M6r BocrIoJIr,ByeMC.s la6t. 7 BbrIrIe-

yrroMflHyroIl pa6orr,r Co6onena. I\ns.7':20000'r 0.01 ( r ( 0'1 nu I{MeeI\r:

ffi, rc-*:0.015,
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orHyAa

nt- L5.101srr,.W.'"1 he '

fiJrrr, roAcraBrlflf try :0.05 fr fru:8.1011, Ilofiytll,rM:

tz+ - tt,r.7.}t', (15)

r{, crreAoBareJrrHo, 1g (,n/*H) :23.10. Tax nan o6onouxy Mo}r{rlo cqflrarb co-

crorilrleli r.I3 Bo[opoAa, Horopblfi coI-JIacHo (15) Io,nuocrE,Io ]roHlrsoBaH, ro
ilonyt1g11116" qucro ecrb troJrHoe rrficro aToMoB B o6o71oq11e Ha[ 1 cMz noBepx-

HOCTr{ SBeBgbr. AOn OlpeAeJreH[fr HolffqecrBa aroMoB Bo BCeI'i O6Ono'rxe

r{y}nHo yM}roxrrrTrr HaitAeHHoe qr{cJro Ha nJrorqaAb Bceft IIoBepxHocrr{ o6ono.rxlr.

flpu a'rou Hylr{Ho snarr {opuy o6oroqrr. Eep6ugxtu [13] uamru, qro tr{ ts Ha-

rrpaBJIeHrrr4, rrapaJrJreJrbHoM ocr{ BparrleHtrfl, orlTl4lqecr(afl ToJIqa o6onoqnlr

B Jrr{Hrrflx H,-IIT rrop.s[Ha 103. CneAosareJ]EHo, o6oro'IHa cHopee r{Meer

c{epr,r.recxyro {opr,ry, areM {opMy noJrbua, pacrroJlo}Hel'Iuoro il DltBaropuaJrb-

. nol,f nnocrocrr. Tan HaH Halrrr{ pacqerr,I npu6nttntenl{rJ, 'ro ntrr 6ygeu cqurarb,
rrro o6ororrHa r{Meer crllepuuecxyio rlropuy. E6 pa4uyc, HaH 6yAer lroHaBa}Io

H ili.fie, paDer{:

r -:3R :t5R-
oo 38 (.)'

h{acca o6onoqxu B arorl cryqae 6yAet panua:

lJt'ou - 4rr2ou (N *H) mrr-3 ' t02ar -1.5. t0-eDio. (7)

N{accy o6oro.rxr.r Moxrrro o[peAeJrrrrE, rr rro Berr{rlr4r{e eJrer(rponnor,i unor-
HOCTr4, npeA[oJ]araFr, qro oHa He Melrflercfl cyr{ecrBeHHo B o6ororlrie. Tax
HaH BOAOpOA rrOJrHOCTr,rO LOHIISOBaH B SHaqI{TeJILHOI,i qaCTLr O6OnOUttU, '.tO t'Le:
: p+,y1Mbr Mo)fieM Hall{carb [Jrrr orrpeAeJreH]Ifl Maccbl o6oro.rmr.{ cJretr}rroqyrc

t{lopuyny:
i)) 

-4,JJlo6- 3 rr (n;-A) netnr:S.S . 1024 r:4.4. tO-crJto, (18)

fge - /i, oauauaer nueurrrnri pa]Ilryc o6onounlr, otrpeAeJreul{blft uo peBHI{M

Jrr{Hr{rrM [orJrorrleHr{g, Rt- Br{yrpeHr-rlrft pa4r.ryc o6oro.rH[, oupeAeJleHHblft

IIO AMI4CCI{OHHbIM J]I{ITI{fl]VI.

Or(onqarenrHo rptrMeM Maccy o6o,ro.{xlr ( Tau paanoft 2'10-e !)t6,
r. e. trpEMepHo B Eecrlr6 paB MeHr,rrre, rreM Macca o6parqarorqero cJroE o6rrq-
usrx B BBeBI.

CpanrreHEe crrer{rpoB o6oroqHu (Tau t't BBeB[6r aCyg.
3ro cpanueHr4e rrMeer cBoeii rleJrbro orrpe4e;rtrTb, Hanr{e Jrfrr,url B clenrpe
o6onosxn rnMeror aHoMaJrbuyro r(HTeHcnBHocrr, fro cpaBHerrrm c ocraJlbrlblMr.l

JrlrHrrflMu. TaHuun ilv],J,uttrM,r,, corJracHo O. Crpyne [14], uoryr 6nrrr, nnnlru
MgII I4tBLi\.r1 [Be rpynnbr rururari SiII ).4t28-31"]\ n ).3853-62A,
rlcxoAflrqne . r{B rreMeracta6lr,rrur,rx yponuefi. 3a eAITHI{uy r{HTeHcnBHocrr4

B ToM tr ApyroM cner(Tpax Mbr BBrrJrrr cpequroro r{HTeucr{Buocrs rutrrufi FeII
MyJrr,rulrreros 37 w 38 tt5] (u6o ua r{HreHcr4Rrrocrb arrrx JrtrHuft uano
Bm{fler [r{Jrro[nfl r,r3JrvqeHnrr tr qucJro ux nenr.rHo) u Haxoqrurrl orrro-
menlle I{HTeHcr4BHocrrI nr'vrit HaHoro-Jlrr6o aJreMer'rra o K rIHTeIrcr4B-

(1 r+)

(ri6)
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Hocrr{ JrfrHnfr. FeII, r. e. Berrrlq.uH, ("h) . Sarerrr orrpeAerrrrJracb BerrrqmHa

(t#)", ,(F#)..r*, tror(a,brBalorlafl, Bo cltorlbno paB rrtrHrr erreMe,ra a

trHTeECtrBrrefr nvF.wfr tror{u3oBarrEoro }fieJre3a B ctrer(rpe o6onosHr,r (Tau,
qeM B ctrer(rpe 4 cyg. Bce ora BeJruqr{Hbr trpeAcraBJreHrr s ra6il. 3. 1 n aroft
ra6nuqe o3Eaqaer troreHqtraJr rtoEtrBaqr4tr, f noreuqlrar noa6yx,qenun
AalrHoro YpoBHfl.

Ta6auqa 3

9nelrerrr,
}I YJI6TI{II JI C T

sirr (3)
tugu (a)
sirr (1)
ScII (14)
FeII (37-38)
CrII (30-31)
vr (10)
Tirr (30-33)

77.91

76.44

14.94

13.20

10.68

10.58

8.51

8.01

I.60
2.30
1.40
0.36
1..00

0.72

0.30
0.66

0.96
2.30

0.91

0.25
1.00
0.59
0.22
0.77

r.66
1.00

1.55

1.55

1.00

J.LO

1.45

0.85

Ha {ur. 4 upegcranneua

BeiltrrrrlEbr x.

BeJrrqrHbr (rfu)",3AB!1CI,IN,IOCTb
'(F#).",*

@,r. 4. BasucuNrocr* Beilr1rqr'r,I (ufo)., ,(F#),"r*
oT troTerlquaJra x.

Itax nlrgno ua ra6n. 3 u {rr. 4, ner anoMaJrbgoro ocJra6JreH ss. tru.as.ii
MgII u SiII s o6onosHe e Tau. ro cpaBrreuuro c aCyg. He6olrmoe yne-
iluqeH,e Beiluqz,bl ("#)"., (F#)..ru c trorelrquarroM x ecrb, IIo-BzAI4-

MoMy' cJreAcrBI(e llecfioJlBr(o 6onee sHcoxoft cretrelrE r[oHuBaqtrE n o6oroqxe
(Tau no cpaBrreuuro c cCyg. SAecr MBr trpeAtroJraraJrtr, qro xuruusecftrfi
cocraB o6onoqxr (Tau n aCyg oguuanor.

la\
tmn/



14onugaqlroHlrafl reMreparypa o6onouHtr (Tau. Ory reu-
rreparypy l\{oE{}ro olpe[eJrr{rb crreAyroru[lM rryreM. Tax xaH cnen:rpl,r o6o-
Jroqnrl (Tau n BBeBAbr aCyg oueur [oxo]r{[ Apyr- Ha Apyra, ro Mb] npeA-
rroJroE(rrM, rITo BeJrrrql.lHa oTHortreHwn n++,1 n+ A.na o6olrx cIIeHTpoB oArlfrar{oBa
grn nro6oro oJIeMeHra. Torga, EatrIrcaB $opu5ry1y Caxa gnn o6ono.r1[ ( Tau
lI AJIfI sBeBAbI o.Cyg vr Bblql{rafl oAHy I{3 4p5,rofi, Mbr [oryr{zM:

nlwoouff: -5o4ox (# _ r;)* t.b tg 
raL. (t e)

flpe4nororxau, sro rroH?rBartrnrr MeraJrJroB nporrcxoAr4T uo4 ger?crnzem
uBryqeHufl BBe3Abr. Torga s {opruyne (19) 1,yra:0.02. rlpa arona trpeAtro-
Jrox{enlrr{ 6srn nn.IlrcreH croJI-
6eq 3 ra6n. 4, rprlrrrMafl
T* - 10000", 1g nt- 13.2 151.
I4s paccMorperlrrrr groro

cror6qa sr.rAuo, tITo tro JryqeHEa g

reMneparypa sHaqr{reJrbHo }rn-
rr{e rer,rneparyprJ BBeBAbr ( Tau,
panuofi 22500. Ero oauauaer,
qro Halre [peArroJro]fieHrre He-
Beplro yt ocHoBlryrc poJrb

nFuonnsaqrnE MerarroB trrpaer
r,rBryqen14e calrofi o6onouxz,
orrrrlrrccr{afl roJrula rtoropori
6onr,ruc eAnurrqbr s o6nacru
crreHrpa, f[e HaxoAuTcfl rroHr,r-

Byrorqee rrsryqeufie. TaH Hax s
aror{ cJlyqae ucToqEun uol{,w-
3yroruero [3flyqeHufl naxo-
AATCrT n canrorTr o6onovxe, .r<_l

W : t. C BrzM BlraqetlrreN,r

moe rltpuqr,relrra ArdJrroqura 6rrna
BFrOBr, 86rqr4cileHa TeMrrepaTypa
o6oro.rxn. Peaynl,ra'rsr uplr-
Be[eur,r n cron6qe 4 ra6* 4.

9nelregr

CrII
SiII
FeII
,\Igll
VII
TiII
SclI

ro.b
16.27

16.16

74.97

14.10

13.6
ro o

r 0800
10900
10900
11000
r 1000

11050
1 1100

7050
7000
7000

6850

6700
6600

6500

Ta6rnrla 5

HeI Ior/
FeIlam
Hro,
X4 glhor
Sillnor
CaIInor
FeIIuor
Hnor

350

209

206

205
140

111

106

106

l
7.7

1.7

7.7

2.5

J.D

3.5

0.5

0.10
0.r 0

0.10
0.04
0.02
0.02

0.02

Br,rme 6nrro nonaaauo, qro cretrerrb rroErlaarlur{ s o6onos1e (Tau uelrnoro
Bbrrrre, qeM y BBeBABT a Cyg. floarouy Mbr rrprrMeM, ur:o Z - 70000.

p a s ru e p rr o 6 o n o .r H tr. Am otrpepeJreur,rff paaMepoB o6olrorrnu
Mhr r{ctroJrbSyeM Bar{oH coxpaHerrtrs yrJroBoro MoMerrra:

U.f:COnSt, (21)

rAe 2 - nunefiuan cKopocrb Bpau{eEr{fi Ha paccroflHnv. r or ocu BparrleHrr.fl.
oupegenaa cfiopocrl Bparqerrtrfl tro JrtrrrurrM paBrtrq,blx oJIeMeHToB, MbI Mo-
ntem nafirz paAr{yc alptpexruanux yporueft {oprr.luponautrfl ortrx Jrzurfi, rrr-
pameuuufi B eAtrHuqax paAtryca BBeBAET tt6l. B ra6r. 5 Aaubr pesyJrbrarbl
oupe4eneuuft.
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'l'annnr o6paaou, s o6oroqxe cyrqecrByer ctpatu{Irnarll{fl u3iIyqeu[fl.
Bnurxe H rroBepxHocTr{ 3BeBA6r }lacrloJrox{eHa (uaryqamrrlaf) qacrb o6onouHr,r,

na4 neft - (norJrotuaroular). Taxoe pacrroJrolr(eHl4e roBopl{r o6 yuenr,urenulr

TeMrreparypr,r Hapyxry. Tonuluna o6onounn, [o-BI{AIrMoMY, Paana AByM pa-

AI'IyCaM sBeBAbI.

Ha ocnoeaurltr rrpoBe[egr]oro [3yqeHrlfl MbI [olytIrIJrI,I cJreAylorql{e AaI{-
HbIe o (rraarauecnrax ycJroBuflx B o6oloqxe ( Tau:

t. lg 1[0, H :15.8, lg /[orll:18.10.
2. Ig n,:11.9.
3. fll oo :4.1024 r :2.10-e flte.
4. Wouasaqr4orrHarr reMileparypa'l' : 7000'.
5. ulrr:S Hu/cex, lg a:-2.5.
6. Outra.recl{afl ToJrrua n 6a;rruepoBcnl{x JTIIHI{SX:

r(H,)-5. 103; r(He):6' 102;

r (Hr) :2. 1,02;, (Hrr)-0.9;
ourlrqecnafl roJrr{a Ba upe[eJroM cepr{r{ Banruepa:

t (B) : 0.1

rr Ba npe[eJroM cepr{r{ Jlafrivrasa: c (L) :10.
7. B qerou clexrp o6ono.rnr ( Tau uoxolr( Ha crenrp sBeBAbr a C1'9.

Anouanrr,l B r{Hrencr{Br{ocrr{ nusmft o6napyxreuo ne 6rrlo.
B. O6uapyxeua crparrtpunaul,Iff taaryqeuufl. J},rurlru naryrreufifl FeII,

I{ u nrnHr,rr,r norJrorqeuran X{gII 4481, }\ BoBHr{r(aror Il caMEIx rny6onltx qacrflx

o6ono'rnu. JluunusiII II 4128-41304 uoarrrxuror Ha[ I{ITIMI{. B canlrrx BI'Ieur-

Hux qacrflx o6onoqHu Bo3Hr{Itaror lru]F^Lrfr [orJroqeHlrn CaII, FeII lr BoAo-

poAa.

9. Tonrqa o6ono.rxu B DuBaropuanrsoii rlJrocnocrl'r npr{MepHo paBHa

[ByM paAr,rycaM 3Be3[hr.
10. t(oa{tpraqrerrr Ar{Jrroqr{r B o6oro.rne paBeH VV :0.1-0.02.
B aarnroqenile Brrpaxraro 6narogapnocrr tlrr.-Kopp. AH CCCP upo{eccopy

A, P. Mycrenrc Ba qeHHBIe coBerbl trplr BbI[oJrHeHrItl HacrofiIrlelt pa6oru.
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Tou XVII, 1957 r.

I{CC"IIEAOBAHI4E TOHTTOIZ CTPYHT]TI)bI SMNCCI{trI
A FTTI,IBHbIX OEPASOtsAHI{'I IiI I-IECTAII T4OI{API{bIX TIPOIIECCOB

IlA COnHIIts

A. f), CeaeTsurlit.

Br,rconas paaperrraroqafi cr,rrra (400 000-600 000) u Arrcrepcrrt (or 4 go B run na 1A
cneHrporparla Harxero Eauenrloro coJrueqrroro reJrec(ofla rroaBoJrr{Jra BrrepBbre e 1954 r.
o6napyxnm oco6yro, Tor{Hyro crpynrypy B aMuccrroHrroM cfier{rpe anrr{Drrrix o6paaonauuft
na Conuqe (ncnrtlrnlr, {anenr,r, upory6epauqrr). Henpepr,rnran ra nuueftuas oMr.rccnfi

oTIIx o6pa3oBaulrli cocpe,4ororreEa B MaJ]eHLnux Hoporr{oErrrByfi{ux ,rApax, pa3Mepa, cpaB-
HIrMoro B p,rAe clyrraeB c r{py}r(r{oM pacceflHr{fi rrrrcrpyMerrra (0".4). IJara6oJree yArrBETeJrBrro

BoarrtrRlroBel{tre orrenr ToHr{rrx uurefi rlenpepsrsnoii gNrrcczr{ r{ Tour{ux 6necraqrx HpBrJrBeB

.(<ycoa>) c HpaeB ireBoaMyrr\eurrrix rer\,rtr,rx rlpaynrorleponr,rx nnnuii (cnr. lpuuepn ua

{u". 7, 11-13).
Hourpact ueupeplrenotl oMrl:cillt BoBpacraer a rlruoneronyro qacrB ctrer{rpa (peay.nrtarr,r

crrenrpo{orouerpr.rrrecxrrx ualrepenlrfi r4HTeucr4Brroc?r{ cM. Ha {zr. 9). llccregorauue qeu-
TpaJrEurirx ocraroqrrbrx rruTelrcr4nrrocrert lt uporlrncft ruruii B rrrirrrx nenpepr,rnnofi ov,frcctrri
rroxa3aJro, rITo gra ?llrvrccfix Molr{er Boarrlrxarr, B otrruqecltu 1.o Ir K o M cnoe (r. e. {opuyna
(3, 10) oraariBaercr{ cnpanegnunor)i, cu. ta6n. 1,2 v. $vr.6, 7). I{aH tronaarrBaer paccMo-
rperrtre cABIrroB rlpaynro{epoBr,rx nuurfi, EI{pa EerrpepbrBEofi gMtrccrllr trHor4a rroAirr4Marorcg
r{Bepxy lra 6onee uy6oxnx cnoen ar:uocr}eprr Co,riuqa co cnopocrflMtr Ao 3 xn/cex. Dueprur,
BoBuflrtaloruafl B arr{x trApax, eABa Jrr4 rrtomet 6r,rtl rerr;roBoro flpotrcxorfiAeur{fi; oua cpaB-
EuMa c roft, noropan o6paayercr n r:ry6oxrx cnonx Connqa 6raro4apa repMofiAepurrM pean-
quan. Cpegnnx na6nrogaeMafl r{prrBafi rrr{TencflBrrocrrr rrefipeprlB]roft eunccun, BepoflTrro,
tr.tomer 6rrtr, o6rgcueua rlaryqeurleM peJrrlTrrBr{crcnrrx oJre(TpouoB c orreprerrrtlecnrrM crlert-
rpou d1[(,8)cc tlE (cr"r. rilur. t0). flpegnapurenr]rrDre peayrrr,rarr,r na6mo4euzri nonrpraaaqr.ru
aroft eluaccuu cBrrAereJrr,crByroT B rIoJrE3y rar{oro [peArroJro]r{ontrrr.

Iiulo r.rccregonauo 25 npo{rneft nuuuri B ycax. 3ru ycrr rruorAa rrpocrr4parorcr Ea

10-15 A or qnrrpa raxux ,nuuuli, r{art Hq u H u K r4 rrorrBJrxrorc.E qarue ncero ua {oue
cna6oft uenpepr,rnuort Dv,ltccrtn. Hafigeno, qro crrHee Kpr,rfio ycoB s 6ommuucrBe cryqaeB
Epire r{ flpoTfrr(errHee RpacHoro, qTo cBrrAeTeJrbcTByeT o trpoqecce l{creqeElrfl aToMoB r43 fiAep
owrnccrirrt (crra. rlrr. 15-26). Acuuuerprn ua6r,no.ruoft oMr{cclrr{ B ycax ynasl;rBaer rra cxo-
pocrff ucrerreutrrr or 100 ao 1000 nu/cen. 3ra acuurr.rerptrE r{e BaBtrclrr or troJrox(eurrx Ea

4ucne. 3r:o yfiaarrBaer rra ao, qro rrpoqecc l{creqerrrfl {acrrrq flpeAcraBJrfier cHopee, [pe-
r{MyqecrBerruo B AByx rrportrBotroJro}r(Hlrx rrarrpaBJletrllfix, 6rrctpoe pacurr{peurre, Irru
BopErB rrepuorraqarrbro Irtarofi rraaccr,r, r{o Ee qtrcro paAtrafiruoe ficrerleuue. O4ua I{ Ta rr{e
lpaxT[rrecnfi mtrptrEa nopopoguori tr MeraJrJrtrqecnoft oMrtccfrv., a ranrr(e ptrA Apyrl4x coo6-
paxerufi ynaabrBaror, vro ue IllrapH-sr!{exr, a cropee Bcero Mar(pocrotrtrqec(tre ABrr}r(ealrfl,
troAo6rBre ryp6ylrefrr{ocrtr, orBercrBeEubr B 6oarmuuctse cryrraeB Ba pacmtrpeEtre sMtrc-

ctrrr B ycax. flpe4cr:aaueu pEA apryMerrroB B rroJIBBy r{aJrl{qtrs trpoqeccoB, auaJrortrqur,rx

BSpr,rBaM B MarrrrrTrr6lx rroJrffx, colpoBoEtAaloqtrMcE rIofiBJreEtreM yaapuot BorrHBI.

Boauorxuo, sro B ocuoBe orrrrcaurBrx sr,ller-ufr Moryr Jrerr(arb EenoropBle EAepIrbIe

[poqeccrr rrJrrr grrenTpoMarutrTrrar reycrofiuurocrr, rrJrasMbr n arnaoct[epe Conuqa, I{a6nto-

9 Hss, Hpr,rucn. o6cepnar., ?]oM XYll 72g



AileMoe y/{nBurcJIBIIoe ),BciMrlel{i4e ilellpec(rllll McTItAy ;IUuIIttIIr )'7' 6J(jt'105' 6560'570 lt

yBerrqegrre r{ogrpacra caMofi Jrr.rEl.rrr ). 6561.105 B 7 ycax BosJre JIuIru[ I{a cBlrAereJl6crBye'r'

06 ycr.rJieuufi iIIIHttu Dq B srllx o6pasOBaEtrEX 1I O Bo3MOx(HocTII Ee]iorophlx fIAepIIbIX trpo-

ueccoB.

INV!]STIGATION OF THE FINII STRUCTURE OF THE EIIISSION IN ACTI\/I']

R]jGIONS ON THE SUN, by A. B. Seuerny. - The high resolving pover (400000-

600000) and ilispersio l (4-.8 min per t .i) of our solar to\\'er spectrograph made possihie lhc

clisoovery in tSi4 of a peculiar fine structure in the emission spectra of active regions (fla-

res, facc;lae, prominonces). 'fhe co,tinuous and line emissio, of thesc formatio.s is conoe.-

trated in small shortliving grains. The size of these glains is somelilnes comparable lo the

cirtle of scatfering of the instrument (0'J4). The mosl stliking featule of these pilenomellil

is ihe appearorr." of very thin threads of continuous el[ission and thitl brillianf \'ings

(\\.e call them <mouslaciresri at the sides of dark undislurbed Ft'aunhofer lines (crarn-

ples on fig. 1, i1-13).
'l'lre contrasL oI coillinuous emission itlcreases to the l'iolet trp to 2o%o (the results

of spectrophotometric measurernents of intensities are given on fig.9). 'Ihe investiga[ion

of the coniral rcsidual inlensiLies ancl the line profiles in these threads of continuous emis-

sion shorved that this emission can origina[e in an optically thin layer (i' e. fortnula (3, 10)

holds true, see tables 2, 3 a[cl fis. o, z). The shifts of Flaun]rofer li[es (fig' 8) shou' that

the grains of continuous ernission are someLilnes liftect up, out of deep layers rvith veloci-

lics"up to 3 km/sec. The energy liberated iu these grairts canhardlir be of Lhermal origirt

and is comparable rvitli that, iiberatecl in the deep interior of the Sun by thermonuclear

Ie:rctions. ',l'he meafl observecl intensity curve of conlinuous emission can probably be

"*ftoirr"a 
by relalivisLic electrons irith dilferential cnergy spectrum d'N(E)a1'lE

(fi;. l0). ThL prelirninary.esults of observaLions of polarizaLion of this emission favour

tlris assumPtion.
,Ihe line profiles of 25 rnoustachcs nere analyzccl. 'llhcse rnoustacltes sorne[imes spreacl

o,,t t;'1;-1;i fro,, ihe center of such lines as u,, u and K and appeal most frequentl)'orr

thc background of neal< continuous emission. IL Nas found Lhal iI} almosi all cases thc

bluc rving of a rnousLache is brighter and broader tlran the red''flris rnay be considered

as an evi"ilence of a process of ejJcrion of atoms out of tlie grains (fig. 15, 16). The asyrn-

metry of the emission excess indicates velooities fro[r 100 to 1000 ]<nr/sec' This asymmetry

ctocs noL depenct on the position orr the disk ancl indicates that Lhe proccss of eiecLion of

pall,icles is sirnilar to a rapicl exparsion or explosion of a previously small rnass predorni-

nantly in Lrvo opposite direotions and not to a process of pure raclial ejection' Thc same

*iJiii, p*.ticaily, of hydrogen and <metallic> moustaches and soure olher argurttcttts

shorv Lhat macroscopic molio"ns, ancl rloL the stark effect, arc lesponsible for brotrderring

in most of the cases. Several arg'urncnts in favour of processes, siurilar to explosions ill

tlr. pror",r." of magnetic field and commencing vith a shock s'ave' are given'
,lihe probable .our". of [he clescribed phenomena rnay be sotne ]iind of uuclear plo-

cesses or electromagneiic instability of piasma in the sola, atmosphere' 'fhe obsc.r'ed

ri.Li"g increase of i,he depressiol blt*'ecn ),), 6561.105, 6560'570 and of the contrast of

fhe lirrc ).6b61.105 in-z H,-mo,rsiaches indica[es the strengLheling of Lhe D, Iirro in

theso foru-,uLions ancl tlre possibility of some nuclear proccsses taking place'

s l. c[EnrPofPAo EOJIbIIIOI;I PASPEIIIAIOIIIETT

CI4JII,I II AI4CIIBPCI{II

I4ay.1g11ra cler{rlloB afirr,rBr.Iblx O6pasonarurft na conuqe (BCflbIIX}tlr' (I)a-

HeJrbr,,poor*rryrur)lpuuouorqu6onr'rrroroclel{rporpa{aEaueuuorocoJrl{eq-
HOro r;flecnoua 6rrno Haararo B 1954 r,, BCKOpe flocJre ycrarroB*rr STOIO

llircrpyMeHra (onncaune cM' B tll)' B sroll cne(rporpa{e (c $oHycnuNl Pac-

croflH;er,r 10 u) lo no,rla 1955 r. r4crloJrr,BoBa.racb Autpq,lianql{olr,as peurerxa

c nJlotqa/Irrro 150xtzr0 Nrr\{, qtrcJloM AeIIeHLIfi 600 na MI',IIIJInlvIerp I[ HOHqeHrpa-

1:i0



Ilrleii cBera Bo BTollor{ noprrAne. Ero uoenonrrJro roJryqarb cnerirllhr c trrrcrrep-
clrefi I A :2 MM r.1 c llaBperrrarcqefi cnnori0.03A (oupegeneuHoli uo rroJr)'urr-
prIHe r{Horpyil,reHraJrbnoro nonrypa). Iloa4uee nau 6r,rna npeAocraBJreua Apyraa
pelrlerxa, r.r3roronreHr-rafl O, X{. lepacuuonunr n locy4apcrneHHorr orrrrr-
qecHolI rrl-Icrr{ryre. 3ra penterxa rartoro }fie paBMepa, c qucJroM geneurrri 600na
\{r.r,rlJrr{Merp, }ro c HorrueHrpaqueii cnera (go 45%) s Bbrcflrr,rx nopflAnax, Haqr,r-

uarr c qerBeproro ([;rn upacuoii ,racrr.r cnexrpa, I - 6500 41. 3ra l]errerr{a
noaBoJrflJra nonyqsls cnexrllbr c [r,rcrepcu efi or 4 Mlr : 1 A r [o6racur FI*
go 5 uu : 1 A n o6nacur H r,r K tuuuit. flpaxr.uuecmafi paaperraro[rarr crrJra

crrenrpolpa{a c arort peure:utorl or(aaaJracb orre}rb 6;ruanofi H reoperrrqecnofi:
cnefirporpa{ uoanonnJr BrroirHe yBelleHrro paBperrrarr, roHr(yro crpynrypy
irlrnrrr.I pryrr{ ), 4358.35 c llaBAeJrer.rureM noMrroHen.r 0.011 A 1n *u.ro, uopn4xe).
Paapenrenne n pa6oulrx rrollfr4nax cocraBJrflJro or 0.017 A (n uerneprou,
noare 11,) uo 0.010 A 1u ceguonoM, BoBJre 6anr,lreponcnoro Holrrr{uyyua),
rrro coorBercrByer paallexrarorqerir cr.rne or 360000 uo 600000. flpu 6onsrlrax
ytJrax noBopora peulerr{r{ IroflBJrflJrcff ne6onrurofi acrr.rrMarr{BM: rroJrox(eurre
roplISorlraJIrgor,i nnocnocrl{ lle3Ho|o r.rao6paxeHrrfl rrleJrr4 }IecHoJIr,fio orJrtr-
qaercrl or rloJroxteHr4rr rrJrocnocru uar.16onee peBHor-o nao6paxeunfl cner{TpaJrb-
rrrrx lusnft. 3ra ac,rnlMarrrqecr{afl paBHocrr, Boapacraer c ytJroM rroDopora
pellerHI{ Lr cBtI3aFIa c a{r{exrou otleHl ue6onrluo|o cficreMaTr,rrrecHoto xoAa
orulr6xr.r B rrapeane Aelenr,ri,i or oAlroro npafl perrrerHr,r H [pyroMy. Ftpoue ror-o,
uptr 6onr,urux noBoporax arptlren'r'r.rBHarI noBepxHocrr, pelrerxrr yr{eHblraercrr,
tlro Beger H HenoroltoMy cHIt)r{eHr{Io paBpel[alorqert cunrr rr cBeroclrJrbr cnenTpo-
rpar[a. llpuee4eunbre Bbrl.tre Br.Iaqelrr.rrt pa3pemaroqer]i cranrr coorBercrlyror
orlTr.rilraJrbHblM ycJroBr{flx{ pa6orrr, ItorAa Hpacrrarr qacrb crreHrlla r.rccJreAyercrr
ii arerBeprou, a {raole,roBafr -B ceAr,MoM noprrAxax; uilr coorBercrByer yroJr
ltoBopora peurerl{I4 or{oro 45". B 3rl{x ycJroBI4Ex acrrrrMarr{Br{ 6ut uecxonrxo
6onslle r'roplralrrroft rny6unrr t[onyca crel{rporpa{ia (3 ruu), r{ ItJ]rr [oJryqerrrrrr
peanr{x rpaHrrrl cuexrpa o6paaonanr,rii na glrcxe Coruqa cJreAoBaJro tpororpa-
tfrrporarr crrerrl] B cal'urrarlE,uor.i nnocxocr.[r, T. e. corJrar[arr,cfl Ha ne6o;rsuryro
(ne 6onee 109/o) no'reprc llaapelrlarorqeri cI4JTbI. lyxlr PoynalrAa cocraBJrrrJrrl
Merree 0.1%, a o6rqee paccerrHr,re rre npeBocxol{r{Jro HecxoJrrxrrx nltoqeHToB
or 6onr,ureft .racru peu.rerxr{; Ha llerxer(e rrMgracb cpaBur,rreJrr,Ho \rBHarr BoHa,
rioroparr traBaJra o6rqufi paccenuuslrt cBer onoJro 10%. ?ra BoHa BanpbrBaJracr)

B rex cryrraflx, HorAa Hylr{Ho 6ulo cnec'u,r IIo ivrr,rHr,rMyMa Brrr,rfrr{[e paccefrH-
lloro cBera. Aran ycrpaHeHltfr llaJlolfieHr4Fr crrexTpoB paBrr4trHbrx nopnAnoB
rrcloJrt,aoBarlrcr (runsrpbr nepe[ rIeJrr,ro ciler(rporpa$a. flponycxHafl crro-
co6noc'rr, rpunrrpon 6rrra upegBapr{TeJrbHo r,rccJreAoraua w 6utnn r:r,r6paurr
1'aHr,re, r{oropbre npolvcHaJrl{ He 6onee 1,0/o cBera cropoH}rnx [opfrAnoB.
l3rrcoxan Holrrleurpaurrfl cr;era B yr{aBaHFrr,rx [opfrAmax (go 47o/o) uoanonnna
noryqarb c[er(rpbr rrpu Harulrr{rr raHr{x {r.rmrpoa [epeA uleJrbro Ir rurrprlue
uteirr{ - t-2 nopnraJrb}rr,rx, c oxonoarrrlneit o,r 1 go 3 cex., AJrrr rrao6paxeurR
Conuqa ArraMerpoM 220 Mr$. ,[lr uao6pa]fie]r?rrr Conuqa Ar4aMcrpor{ 350 rtrru

BlleMfl excuoaraqlrft yBeruarrrraJrocr r: 1.5 paaa.
flonyueune crrenrpoB nplr 6omuroft 4racnepcr,rrr rr paaperuarorqeft cnne

o laHpIMr{ cpaBlrr4TellbHo ItolloTltr{NII,I 3r{c[o3r{rIr.rfjMrr - BecbMa cytqecTBeHl{o



I,t Ball{Ho AJrfl ytleHbrrre}IIlfr BJrrrrrrrr{fl SaMbIBaHIlf , BLISBaHHoro arMoc{epHBlM

ilorHeHI,IeM, oco6enuO B rex cIyqaflx, HoIAa Hac IIHTepecyIOT Ctrel(rpbl roHlttrx

Aeraneli Ha AIIcIte ConuUa. ll o6rrsuHx ycJIoBIIflx ApoE(aIMe cocraBJlfer

onoJro L-2" v JMIIIr B yrpel{Hl,Ie qacbr ([o 9-10 qacoB IIO MecrlloMy Bpe-

rrelrrr) 6srnaror BpeMellaMu orJIlIqHLIe u3o6palfieHflfl, ItOrAa Apo]fiaHI{e He

rrpeBocxoAllr 01 5, r. e. AeJlaercfl cpaBIItrMBIM c BeJItrqtrHoft ltpyx(Ha pac-

CEfIIIIIfl.
tr4ccneponanl{fl cIIeI(TpoB aHTIdBHEIx O6.tacrefi Ha COlrHqe C TaHIIMI{ BbI-

conrrMll [I4cIlepcueft I4 paopelnalorqell CI,UIoli [O cIIx trop He IIpoBoAuJIocb'

3a lIcxrroqeul{etr{ oIIBIToD C BaHyyMHbII\[ clefiTporpa{OM Ha o6cepBaroptrI{

l\,{aH X{ac t2]. B JrerHee Bpei\4r, r(orAa B HIrffi}IeI'i qacrl{ BAaHtrr BCTteuuepa-

rypa Hr[E{e, qeM B BepxHefi qacrtr, uBo6paffieH[fl HaH [rcHa conuqa, raK tr
cneppa (cu. ttl) He lrcltaffialorcfl IIoroHaMI{ Bo3Ayxa B troMeuleHuFlx. llptrH-

rlrrnr{aJrt,tlg Ha1lr.lue BaHyyNIa B IIo]IeIIeHIII{ clel(rpolpa{ra IOJI)I{HO trpI{BO-

Arrrb n yJryrrueHr,rro HaqecrBa uSo6palHeHufi cneHrpa. oAuaHo flptr Haruqtrfl

xopoue, rerlJroBoft uBoJIflqI,II{ tr repMer[tlgocrlr uoMeUIeHtrfi ctrerrporpa{a'
ocyr{ecrnneHuoll B BIaHEI{ BCT, r'eueBafl l(aprtrHa orIrEItI[ ctrenTpolpa(tra

He IIORaBbIBaeT HIIRaI(nx SaMeTHbIX tfnynryaqnll ll BLITIflAUT yAtrBtrTeJILHO

ycTofts14g6fi, Ba 11CHIIOqeHueM AHeii, HOrAa HaCTynaeT BHeBa[HOe trOxOJIOAa-

HI{8.

s 2. TOHI{AfI CTPyKTyPA EMTICCIII4
AI(TI4BII t lX OBPA3OBAII 11ft

HOnrre lI yAI{BI{ToJILHrIe OCo5eHHOCTI{ aMIICCI{Ia BctrLIIIeIt lt {arenOn 6po-

Cr{JILIcb HaM B tJIaBa IIptr [epBbIx BI{3yaJIt,HLIx Ha6IIOAeHI{flx CIleHTpa BCIIIIIIHII

B r{aqaIe 1954 r, Ha6nro[ag Jrtrr{r4ro H4, MbI SaMerI{JIII, qTO AMUCCIIOHHOe

o6pairlenue 3TOfi ilr.rHllu HaA BorrbrrlHoft Bbllilfl[zr B BI4[e pEAa o rI e II E

ronrlrx 6lecTrrrqlrx Hr{reft, IlepeceHalorqllx. JII{HI{IO Hr. u ua-

[paBJreHr{r{ AI{crepcI4I{. flopoft, BIJI{Ay arM6c{epHoro BoJIHeHtrfl, artr I{trrII

cJIIIBaJItrcb' ToHItafl cTpyltTypa SaMI,IBaJIacE, I{ BbIrJIflAeJIa cJItrITHo, I{aH aTo

o6br.ruo ll Ha6ilroAaercrr c r{HcrpyMeHraMlr cpeAr{eft pa3peuaroqeft cr[JIbI.

floaronry cler(rporpaMMa Droro rBJreutrr, Irr3-aa [JrtrreJrbuocrtr aHcrro3l'luEii

(oxono 2 cert.), IloHasafla Jrr4rrrr, cJra6bre I{aMeHU Ha 3Ty TOHItyo cTpyl(Typy.

Illupuna Htrreft Eu:qlccvlt He IIlleBocxo[I{JIa saMer}Io KpyffiHa pacceflHufi II

6rrna uetrtsoro MeIlbIIre t,, (-500 nrra)' Dto [epBoe Ha6rrloAeuue rroltaaaJlo'

rrro Bcrrbrlrrga COCTO;IJIa I,{B Oqegr, MSJII{gX AAep I{JII{ Sepeg paBMepOM He 6Olee

500 xrrl. osesr.rAuo, qro rpu rroMorrlll o6msnoro uHcrpyMeura yMepeHHoft

paBper[arc[Iefi curbr Mbr rre BaMeTtrJItr 6rr atoft ToHHOft CrpyltTypbl u 9MtrCCI[-

lr"ou o6paulenne BbrrJr'[eJro 6r,r e nuge crrJrotrI'oft flp*ofi JIerrrBI rrotrepe* Ha.

Bonee rol.o, Bcr(ope 6rrno o6uapymeuo, qro [affie c HaIIIEM UHCrpyMeHrOM

6onrurofr paBperuarcueft Curbr, IIO B ycJIOBtrflx BaMerHOrO arMOCsepHOro

BoJIHeHI{r lgpo*urrr" 6onee 2/'), ulr Ha6rIoAaeM o6rruuyro' c Jr tr r rr y m

HapTuHy aMtrCCtrOHHOrO O6paueHr{fl B Mecrax IIOflBJTeHUfl JItrHeftHOfi AMtrCCuU'

Hax upanrano, Ha6rroA,eHl[f ToHHOfi crpyl(rypbl OHasafiI{Cb BosMO)ItEEIMtr

rtrilb ;o g_10 qacoB yrpa rro MecrHoMy BpeMeHtr; rroBAHee arMoc{epHoe

BOJIEerrtre ylKe r[ortJrroqaflo BOBMO]ItHOCTb Tal(flx Ha6ilIoAeHtrft, u SMECCUfl
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BcrlblrrleI{ u 0afie,rioB prMeJra o6I,I.rnrrii, xoporrro u3ytrs11*r.rii nirg. C.uegona-
TeJrr,Ho, ecJIrI 3MI{ccI{tI 3rl{x o6paeoDarrnii ua Corrrqe r,rr{eer rorrnyro crpyn-
Typy, noTopy0 rrrcrpyMerrr rre cnoco6eH pa3perlrrTr,, a autoc{epHoe BoJrHe-
IIIIe pa3N'ILIBaeT, To, E3yrlafl CIIJrolIrItyIo' Cl'Ia3aIIflyIo I{apTlIIIy, il'Ibl }Ie Iloiry-
tIaell cI{orIEfio-Hil6yltb rlaAc}r{Hr;Ix JIarrr{6rx o crenrpax arux o6paeoBarrr,rr;,
r. e. o rlianrn.recxor,l, rpr,rei,ruecrrori nltupo[e e,ror]i aMrrccrrr.r. fleiicrnilrenr,rro,
B raHor{ cMaBaHHo[,I clenrpe o6rt.rur,rrlr coJrr{eqrr,rr:i cflcr{Tp n])r,rMer[&rr B to-
paBI(o 5onrruel,-i cretrelJr{, qelr crrer{rp cartorli BCrirrrrlrra r,r.rlrr rfanena, u rrer
Hrrl{aHoi,i yBepeHlrocrrr B Tot{, qro rroJryqeutrafl lra ocrroBallr,lrr rar{oto ofler{Tpa
rrllreprIpeTaul{tl BepIIa, Tar{ iiaH B"III{flIIrIC CnoriTpa IICBOSITyUeII}IO|O COJIIIeq-
II0I'o Ar,rcHa I{e noAAaercrr rrenocpeACTBorrrroi\{)r yqery. 3ru uepnue rra6nro-
lerIIIfl r.1 coo6palrieHr{fr rro6y[r,tJrr.I ]rac H car{or\{l' BrrrrtrrareJrb}ror{y rl3vqelllll()
crpyrtrl/prrl oMlrocl{ff rltanelon II ncllblIIreI{, ]Icno.-rTrijyfl Atrfr ororl rlenlr xopo-
iur're aruoc{eprILIC ycJlonI,Ia. FIe Totrsrio rroJrvrrerrr're crrer(rporparr],r, rro Aail{c
Blt3l/aJtr,lir,re rra6Jrrol(cHr,rfr rorrrtoi:i crllyrrrypbr - I(e,110 0qerrr. rp\rAr{oe, Tpe-
6ytot4ee orJruqlloro cnoltoiicrRr.rn rrao6panrernrii u nrrcorior',i paapernarorqerYr
crIJIbI. flooro'u.1. oco6oe rJlrr,I[,Iarrrre 6ruro rattntc o5paLrlcrlo lril yotrl]arrorrrro
BCtIHIIX IlPtrtrruH, [,lOlyurlx n]lIIBecTI,I H I]o3[IT..l.riit0]leTII{IO i)ats.-rrlllltbIX tt6eppa-
qlrli o orrrr.t.lecltoi,i crrcrel,re reJrecrio]ra rr crcr{'rllor'pat[ra u s oco5errr.roc?rr -- cBr]-
Sarlrtblx o rrcpeltittl'ro\{ oIITlIIirr.

onaearocr,, rITo Ir yojlorJrrrrx \o1)o1IIrrx illo6ptr;,trcrrr,ri,i 3.\{rl0orrFr, t{art rr 0-
IIJlepLIIJIIatI,TaItI{OTqaCTLI .jJITIIclrnan,COCI)eAOrOIICIIaBOTAeJITT-
HbIx fl A p a x r,1.rrr Beprrax, paaMellor,r B llrrllo cJl\rrracB rre 6onee r{py}rrria llac-
ceflIIrIrI (npymori paccerrrrr.ra r,rHCrpyr{eHr L\ 0':4:.300 rnr). Flerrpepr,rnlrarr
DII[IccI{r] DrIr-rIrJAr.IT B Ilrr4o cne?Jr6rx r'r rolrir\ irrL,rcit B;IoJrr, Roer.o crleltrlla,
I{oIITpacr I{oTollLlx RoBpacl'aeT n tllrto;rcronvlo o:rollorry, l{ocrr{tr1fr al4ecs BHa-

'renttii I.20-I.25 (r{rartrr.tuecrirl orr, r}cporrrrro. crrlc 6onrure 6;rarogaltrr llail-
il,rrlBarlrrro 3epIra arl,rocr!c.pltsnr Bojruelll,Iftlr rI jur01.ll\r,\relrra,rrbrlr,Ir.r ripVii{Iiort).
Sl,rr.rcclrrl D rrr,rurrnx BriI',IIfrAl,rr lrrror.Aa n nrlAc r-1.)\rru[],r J e3ril{x, cRerJrr,rx ",rrrnrrii,
IIepepeBarolrtrnx II{IIr{IO; rlo ocOSeul.ro }Ar{u-lrTeILilo Br,il'JrtrAnT ilofrl]reirr{c
B aH'r'1'IBIILIx o6lacrRx o{cllL Torrrtrrx, l}ecbt,la nl)orrr}Hellr.tl,Ix ir 6 Jr e c T,r-
uI,Ix RprrlJrr,eB Bo3Jre Jrrrlrrrr:i, naH trBI l.rx rra3brRaetr (ycoB), trllrr
orcyTcTBr{rr cI{oJILIto-IrrI6yAs rupalltelrlroro o6paqerrlrn B aAllrrx irnllrril. 3r[
YCbr rJr,IrJrfIAnt no4o6no ocrpr{rc 6purrr,r - rrilcroJrE,r{o orlrr y3Hrr rr 6lecrnullr
na t[one HenpeprlBlroro crrel{rpa. FIo oco5oe r}rrur\,ranrre o6ltarrrir r.ra ce6a roir
rpant,.r'ro n 6onr,urr,rucrue cJryqaeB cr,rrree l{phlTo ycoR frllrle rr rr p o r rr-
?fi e H II e e Hpacrroto, a Bper{eHaMn ua6nrogaercrr rpanruqecHr,r oAHo ,TtrIlrb
clrHee r(pEIJIo. Tanne ycbr peffie Ha6rloAarorcfl R lrorJrou,leHlrr,r, rre)fleJrrr B ar,rr{c-
cr,rr.r. F(purnur ycoB npocJremr,rBarorcrr ao 7-10 ;L A.ro no4opoguoi.i rrrttrLrn H,t
u go 15 A grfi Jrrrurrrt H r K. O4uor:pelreurro 6r,rro raxlr(e o6uapyxeuo, rrro
B ol{pecrHocrflx aHTI{BIrbIx o6pa3onanr.rft Te\{Hrrre, crrJrbHBle JrrIIIr{rI - ltaltr{e,
r{ax HG, I-I", I{ lr I( n }renoroprre Apyrrre, cra}roBrrrcfl xpaftue r{ Jr o q H o-'11
B a r EI M I4, pblxJrbruu. B4a:ru or aHTI{Br{BIx o6iracrefi ara l{JroqHoBarocrr,
!Icqe3aer, xorfi ToHr(afl crpyltrypa coxpaHflercFr Lr JrrrHr{[ BbIr.JrrrAflT Han 6br
CocToflrII,IMI{ r{3 MHo}r(ecTBa 6oJlee }rJrlr i\{enee cr,rMMeTllflqHux a6cop6qtrorrHr,rx
ycots IIJII4 yBJIoB, paBAeJIeHHbIx OqeHL ToHRI,trlILI, 6onee cseUIbIt{I{ urITflMr.r.
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I{urrr neupepslruoft aMl,rccuu }I ycbl - Ilcfl ara roIIItarI crpynrypa -
flB,rreHne rtollorr{oxr}rByuee, s oco6eHnocrll flBJreHrIe ycoB. 9acro ycbl Ircqe-

SaJrr{, [OHa BeJ]lr0b nptrroToBJlerrtrfi It cGeMHe cnel{TpolpaMM SToro flBJIeHI'Ifl.

If poqorxtmrerrbHocTb I,Ix cyqecTBoBaI{I{fI, no-BI{AIIMoMy, Mo?nHo orIeHI{rb

Mr4HyraMr{, caMoe 6onr,uree - AecrrrxaMrr MrIHyr. Eonee AJIrrreJrbHo flBTIeIIIIe

Heilpepr,rBrIoit ertlrcclru, TaIt HaH AJrfl HeIo rIHotAa yAauaJrocb rrorytlllrl Aocra-

TOqHO nOJIHbIiI Ha6Op CrrexrporpatvlM B reqeHlle qaoa. Oqeuxa BpeMeH[ CYUg-

crBonaHrrrr arnx o6paaonauuli BecbMa 3arpyl{Heua r3-3a HparnoupeMeIlHocrII

yc.nourii xopolrlllx, cnoxortHrrx plao6pameHlrft u uansrx paaMepoB o6paeora-

urrt. IIpu ).crrrreurrrr aruocrpepr'roro BorrrreHl{rr ara roHltarl crpynrypa 3aNILI-

Baercfl, u na6nrogaercrr o6blqHaFr HallrrlHa noMnaltrllot'o, cJrurt'Ioro o6parqe-

r{r{fl B Jrr{}Irlflx; HenpepblBHylo ixe SMIrCCrlIo 1I }'CbI Ha6ilIo[aTL BoBce He]lo3-

MOE{HO, O ee II]IIICyTC'IBLILT MO?I{HO JII{Ixb AOIaA},IBarbCfI no Mepr(aHI'IfIM ,IpHOcrII'

I-Ia {ur. I uplrne4eno Hecr(oJIE,no rprlMepoB cneltrporpaMM roHl{oii

crpynrypbr sIIrrccI{u (lrao6paxeurrfr Herarr{BrrLIe).

IIo-nra4lrtraor,ry, eAr.rlrcrBe]rHoe Ha6rroAeHlre orrrIcr,IBaeNIbIx flBJIeI{raii 6u;ro
cAeJraHo s 1,917 r. Snnep,rtal{ol{ Ha o6cepnaroplur N'Iayut Bnncorr. B o'IeuE,

xparxol,i BaMerrie [3] SnrepruaH yr(aBblBaer Ha HparHoBpeMeHHbIe rroflBJTeHI{r

npxofi aMuccrrrr B nllbrJrbrrx BoAopoAI{I;Ix JIIIHI{I,i: (on naanan aro flBrIeHIre

(Bo[opoA]rofi 6Ou6ofi>). On OrMeqaer, qTo crluee ItpbIJIo arol'i SMuccrIt'I Flllqe

r,I nporfrlr(eHHee npacHoto, a raHlr{e roBopl{r o rpyAltocrnx n ga6rroAel{Irrlx

aroro flBJreHr,lrr DBr{Ay q]leaBrlrrafiHoit cocpeAoroqel'Il{ocrrr ero r uanoft o6nacru

tr lrecilonollcrBllfl uao6pameulrfi. flpanga, ollIIrLIHalLIIbIe Qotorpa{ulr 3n-
JreilMaHa * Ire noxaar,Illator IrenpepLIBIIoI'i artrcclrr'r, cBfISaHHofi c ycaMfl, u

orr{ocflTctr ro,rrbr(o n Jrr{Hlrr{ Hu, noare I{oropoii 3aMerHbI cpaBrII{reJIr,Ho no-

porr{rre (orio.rro 2 A) ueproqxrl oM[cc[I,I. OAHaHo, cyAfl no oulrcanrro u [3],
S,nnepltan Ha6lrlo[alr, no-BIIAlIIvIoI[y, rIBJIe]IIIe ycoB. C tex flop, HacHoJIbItO

I\{r,r 3HaeM, rre 6rIJIO I{l,l o4Horo Ha6[IoAeHilfI STlIx nBreHuit. Nlexgy TeM, IIx
MolrrHo r.ra6rlogarE, BcfII{I{li paa (nplr xopomllx u3o6pa}fieHranx), xor4a I{MeeTcfl

pa3Br{Barorqaflcfl lpyulla IrflTeH CJIO}HHOpI TIOJTFTpHOCTI{ IA rpaxelon.

fIpe4napureJIE,HbIe cOO6rrIeEI4fl O6 STIIx fIBJIeHI{rIx cAeJIaHBI B aBrycre
1955 r. ua X Cr,ea4e NlextgynapoAl{oro acrPoHoMurlecxoro coloaa n ,(y6nune
(uruuoauyna IIo BcrbIItIHau) lr n [4]. B nacroflu1efi pa6ore 6onee uogpo6no uana-

t-arorCfl AaHr{6Ie Ha6IIoAeHufi u peaynuraTbl crrenrpocHotIraqecHlax I,I crrexrpod)o-

ToN,reTpI{qecHI{x lIcCJIeAoBaHI{ft, B pn4e clryqaeB AeJIaeTcFI IIoIIbITHa AaTb [oxa
eutre opt{eHTulloBorll.Iylo tflrarauecxyro r{HrepfiperallflIo. OAHaHo AJra Bblflcrle-

nun {rlrsu.recxofi [prrl]o4br arrrx HoBr,rx flBJIeIrIrft Heo6xoAlrMo fiaH rlorrorlue-

Hrrc OHgleptrr,Ier.rraJrr,Ilolo Marepl{a;Ia, TaH tr er.o TeopeTl{qecnrft aHarnS,-
upo6en, Itoropblll MbI I'IaAeeMcrI BocrlorllllTr, B rrocrreAyloulux ]la6orax

$ 3. IIOJIOCKU I'IEIIPBPLIBHOiI aMIICCI4I'I

Ilpexge tscer.o paccrl{orpr{M, HaHoe oruorreul{e I{MeIor Ha6ilIoAaeMble HaMr4

fioirocxr{ HeupepbrB}rofi aunccuu H xopoIuo rraBecrHo\ty .EBJreIrIlIo {taxenoe.
IzIa urayanr,Hr,r.x rr {rororpa([nuecmr{x Ha6ilIoAeHtrI,:i lrssecruo, qro, r[aHenrt

* Alrop o6taarr i\-py O.
rilr{ ;reroM I956 t'. orrlorlar}itI

,\[o,rcpy (o6t,opnaropltr NIax \'Iac), lro6cltrro rp!I(:,IaBrltcM)'

oprrr'flH a Jr hrr t,r\ cflcrtrporp aurrl E;rrepvrana.
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@ur. 1. flpuutepr,r rounoii crpyxrypbl sMtrcctrrt.

o-rolutafr cTpyr$ypaiexrrrccrrr tso Bclhrrrrr{e N! 1303; BricoT0 rroJrocoH olrr,rcc[rr or{oro 1',l; c Hpaclroi'i cTo-
IroHhr lfd nsropocsr crpyr"r c ooJlhflrr.rNrlr cr{opocTrlMrr;6-rrorocnrl ile[pepblr]Iloii arILIccrII ts olloreroBoilqacrn
irrelrrpa-tpnxena Ni 1307; BLrcora lloJrocoH or 1 IIo 3't; a* yclt l]oaJre rr'trrurr I{o B crlettrpe Qafiera

Ni 1052q; Bblcora rrorocHlr oNrlrcoilrr oro:ro 01'5; Bhu(eJrHercn raHlr{e rlroqrroBararr crpyHTypa iluHuu Hs.
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cocr0flT uB oTAe.rIbHEIx, He6OJIBIIII4X cBerJIbIx IpaHyJI paBMepOM L-2"; ttOtt-

rpacr grr{x I.parlvir B 6eIoM cBeTe HecI(oILHo 6oflr,me HOHTpacTa O6H'IHorl

tpaHyJrrrq[r4 (1.3), a flpo4oJr]nureJrrrHocrb cyutrecrBoBaHttft - onoJro 2 urrn.
(cornacuo B. A. I(pa.y t51). Cornacuo Pnuap[cony [6], ll. A. AM6apIIyMflHy

r,r I-I. A. I{osnpeny [7], xonrpacr r[axenor D cllrreM cBere 6oJILile, qeM B ]fieJr-

rol,r rr HpacrroM. 13 pa6orax T. 11. E(par u O. H. i\4nrpouonrcnoft [B] o6rra-

py?r{eHo, .rro s .rori urlrponori JreHTe crrenrpa, Horopaff coo'r'BercrByer {arenr-
r.rolry rroJrro, ecJru c,)rg?rrr, o r{eM no nau6onee cIrJIbHoMy aMllcclroHrlouy o6pa-

[ler{irro nnnnli FI rr K, rrIHIrI,r t.reiirpalr,nrrx aroMoB ocra6reurr, a I{oHoB -
)rclr.rreHbr. Ognario Ito cr{x rrop He 6uno pa6o'r, coAep}Halqlrx I'tccJreAoBaHrle

cner{rpoB cauorli rlerrpepbrBrrort eurcclru arl{x o6paBouaHltii, ecJltr roJr},Ho

orra BbrAeJrFrercr ritlrt-i{u6o r: ctreI{Tpe Conr:rla*.
I,frt Ue I{MeiIlt B0BN{o}fiIIOCTr,r {OrOrpa(ullloBarb rlolrepxHocrl Conuqa n nn-

AI{}Iblx ryqax oAlrollpeMerr}Io c rIoJIyaIeHI4eM cneHTpa €e yq3g"*u' If o uonocnz

He[pepLIBI.Iofi Anttoct,tt{, o ItoTopblx IIAeT peqb, BoBIII{ItaIoT naX n o6nacur {ra-
HeJroB ({ur.2), rafi rr HerocpeAcrBerruo y r{parl rIflreII (cu. {lr. 716, l2e),
r{3pe[fia Ha6rroAarorcr Bo BcrrbrIIIHax ($vr. 126), norrru BCerAa - B ycax
r,r ,rr Jrrrrorcrr Han 6LI ux rpoAoJr?neHl{eM ({ur. 14, l,L u 12, cn'r. $ 4). ll uore
t[auenoo rre BcerAa rr He Be3Ae Brr4rlbr rar(r{e Hr{rI{ r{enpepunuoil auttccrrtrT,

XOTTI qUCIO II flpIiOCTb CBeTJILIX IIOJIOCOH, IIepeCeHaIOUIIx BeCL CIIeHTp I[ r]O3-

Hr.rnarcrlfix or o5r,r.ruofi rpauynnr{tr[, - yBerurr[Baercfl ({aHenruaa rpa-
.rr\r.rrEr{trfl). Hauplruep, ua rflrr. t6 nuAua 6onee npxarl rroi]ocxa uenpepnrnuofi

9.v!1Cor4rr, OTflUqarcrqafrctr or ceTrtli[ ocTaJlbHbrx, 6onee cna6r,rx (nrrrue ee),

oBrr;laHHbrx c {raxe.nr,uoIi rpauy;rnqueii. ,(anee, paccMarpl{BaeMLIe HIrrI,I

nenpepr,rBrroft ouucclrn 6onruefi qacrblo He rlpoxoIf r qepea Mecro

nar.r6onrrrrero aMrICcI{oH}Ioro o6parqeuun B rr4pax nnulrpi I{ u K, Hnn gpyrlrx
(xpoue cryqafl acnuuren); Ha[porr{B, ux nel]eceqeHl{Io c aTuurt Jttrnttrrrrtr.
rlacro coorrJerc'r'Byer cra6oe o6parqeuue B rtreHTpe nnrrurf I{JrIr 2fie xoporuo
nr,rparr(euuoe ffBrreHlle ycoo (cu. Snr.2a).3ro He yl{a3blBaer Ha rlelocpeA-
cruelruyro cBflBb rr3yqaorroii aurnccrtt4 c {taxenalrra, ilpoAoJl}fieHue Horopblx
n xpomoc{epy Aaer rlp}tym tpnoxnynruylo aMl{ccr{rc Il rlApax nnnraft H u
K r.r H,. B uecrax [epeceareu[rl rroJrocor rrenpepblB]rofi. etrr,ccwu c lrrt:uvrnvrw

.rac'r'o Ha6nrctraercff ranxte xapaxrepHllfr. uaru6 I{JrI{ HaH 6rr uaArolu nnnuft
(rpur. B), cBz4ereJrr,crnyroquft o cnoeo6paaublx .qBI{EteHrrflx, cocpeAoroqeH-
uri,\ ts oqerrE, tuanoli o6nacru.

llpocroe paccMorpeHr{e Br{Aa crrexrpa rroJrocox He rIoHaBbrBaer cyqecrBeH-
ubrx orJluqzft or cler{Tpa Connqa, Ba [cnlroqeur{eM HeMHoro 6orrruefi r{HTeH-

crrBHocTr4, npuqeM noHTpacr l]oJlocHr{ SaMerHo pac'rer n {uoneroryrc qacTb.

.Bce rrauuu cnenrlla Connqa rrpr{cyrcrBylor I{ B ctrexTpe arl{x uoJrocon, I
HeJrbBfl Balo4oapr{T}, Haflrlqrrfl raxnx-rlr6o IroBBIx nla:r.r.ir [orJrorrleHr{rr ufirr
r{BJrvgeHr4fl. B ueHoropbrx cryrraflx xopouo BaMerHo, .rro rrHuu c[er(Tpa
Conuqa B rrpeAerrax rroJrocxrr Meuee rry6onrae, qeM B coceAHeM HeBoBMyuIeH-

r-roM ctrer(rpe (crr,r. cra6ble. ill*lnvr Ira {ur. L6 u 2a). B gpyrux cryqaflx

" flpuateuouue n.pu, ttoppettnupe. B to;rr,Ho .tto
rrlrxoua u (1. (1. Hiypan;rcna ( I3ectnurt JIly J\!
lroro jr.o,'rr r{ccJoilvo'r'('rI u o6;ritctrr o't lln s\o 11 ,r.

uollrrurncrlcs pa6orc [). A. ]Ie;rr-
13, 122r, 1956) otrer{rl) t}rarrclr,-
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ra(ofi e{{eHr re o6uapyx{rlBaercfi ($ar,26). EctecrseHHo cpaay ,fie cBflsarb

oror e{r{eHr c pasilLlqreM rny6r.rHrt saJlerarltrfl [ (flgpaD neupeprtnuoft

otuil.clfrV., xorfr BoIIpOc o noBeAellttn nuu:rrfi. rpe6yer.oco6oro pacctraorpeHufl

(cu. uraxe).
flonocnll HetrpepbrBuoli ounccura na6nro4arorcrl .rro Bcerly AIrcHy, B Billrrl-

cul{ocrr{ or troJlo}fieHtrfr anTr{B}roii' o6nacr:r, xorfl rerqe Bcero ee o6uapyntnTs

y Hparr Artcra, rAe xopouo BITAHrI rfaxensnue-'noJIfl, rIJII{ E{e - y Hpafl cna6srx

rrflreH. B rpex cryqaFrx, cHIrMafl ctrer(Tp ycoB B xporr.rocrpepe, ilIbr rroflyqtulfl
s o6racrr.{ Ho uorocHy }Ietrpeprleuoft eMuccuu HaA HpaeM AI'IcIta.

Humanoft BaBucrlMocrtr ffIlpultbl troJlocon or rIoJIomeHnrI Ha [ucxe Ile

o6napymnnaerca (y caMoro Hpafl Drlr noJrocxrl croJrr, ]fie yalil{, KaR u s6ntrc:r,
qeurpa), rian 6r,rno 6rr a cny.rae, ecJrrr HetrpeprrBrrarl ar{rlocl{fl soeuuHana 6rr

B }toX{[aHrr'rbrx tlApax, a He B paAI{aJr},Ho HanpaBJreHHbrx crpyax. vrnourre
pa3r{epbr raltrrx n4ep xone6Jrlorcrl or 0'!4 go 3-4't, xorfl Bepx}r}II"I IlpeitrOr

crJrbHo BaBrrcI{T or HaqecrBa rao6pamcuuii.
TpyAuo oqeHI4rt, rrpoAoJllr{rlreJlbHocrl; cytqecrBoBa}II{fl ueupeprtr:uoii

arluccrrta, ran HaH .racto n6nuar oguoft o6ractlr BoBHI{r(aer Apyrafl, IrJrI4 oMIIc-

crlrr racller r{ BoBHtrRaer Br{oBb rrpaHTuqecnlr e 'ror? ntc o6;racrrr. Bo scubr[riax
aro BIlerrr.r i,rcrltrcJrrrerca ulri'rytaun; 6o,nee rpoAoJl)fiI{reJrbHa (Ao 10 Mun.)

Dlrrrccufr, cBrr3alrHatr c ycaNlrr, r{ tso3r{IrHalol4af y r(l]aa ITITCII; grr r}aHc;rr-

umx uonell B r'renoropbrx cryqaflx cr,eMr{a ee clenrpa oxrar},IBaJra Bperirl

AO qaoa, xorfi ll ATI{X CJIyqaAx TpyAHO CKaBaTL, orHoourofl JIII clleHrpolpa}I}Ibl
Ii oAr{oMy ee TI0fIBIIeIIUIO ITJTII HeCI(OJIt,rtrrNr, rrooqepeA}ro B TOM }r{e MecTe.

O6parrrucn x criex'rporporoMerpflqecnrrM AaurrbrM o pacrpe/{eJ1e}rlr}r gticp-

rrrrr rr rroBeAer-rrru nu:uufr. B rroJlocrax Hetrpepbrrluoi,i ounccrrrr. I'Ie 6olruroro
qrrcJra (cnr,rure 50) cuenrporpalrM ororo rrBJreHr'Ifl y[aJrocr oro5pam, roJIl,Ho

8 cepuli cflexrpou, rAe r(parr rroJrocor or(aaaJrr,rcb Aocraroallro peBHI{e (nauirn-
uep, i[nr. l6 t 2), a caMrr rroJrocfir[ Aocraroqrro yBepeuuo rrpocJrex{LrBaJrr]cl,

rro Bcervry crer(rpy (o6nr.rrro or o6nacr:r.r H n I( nnnuli Ao Ho lrJrr{ IrHorAa Ao

). 8500). I{ comanenuro, raxort uonurrli Marep}raJr yAaJrocb rroryallrrt, rJIaD}rrINI

o6pasou Ailfl 6oree craquoHapHbrx noJrocon n o6nacru t[anenr,urrx uoncri

rr y !(paeB cna6rrx rraren. ,(nn auuccutrr, cBrraanHoft c ycanru rr BcrrbIIIrHaNIrt,

troIyqeH MaTeprlaJr xoTfl tr ueuoruruf, lro nplll.oAHufi gna HaqecTBeHllofo

paccMorpeHr{4.
(Doro,lrer.pnqecRoo rlccJreAoBar{r{e trporrBBo[prJrocb crreAyIourl4M o6paaou.

flnn namgofr nonocnu trMeJlocb or 4 Ao B cteHrporpaMM, rronpblBarorrl{x 6olee
lrrrrr Merree rrorrrro crer(rp s o6nacu II 3800-6500 (a unorga go I 8500).

LIa Ham[oft c[enrporpaMMe B coorBercrByloueM yqacrne ctrer(rpa AeJranocb
uo 3 tfororr'rerpuqecnlrx paBpeBa B IratrpaBJreHtrrr, ueptreHAur(yJrrprroM [r{ctrel]-
cr{r{, B yqacrHax, cBo6oAHr,rx or fiIrHuft rrorJrolrleHtrE, trpEqeM rleJlb {oro-
MeTpa AeJraJIacb HacToJrbxo srtcoHofi, EacHoJIbIto troBBoJrfJro aTo cAeJra'I'b

paccroflr{rre Me)nAy coceAHlrMrl tru:urtfrMrt, tr cToJIb yaxofi, cxoJrb troBBoJrfIJIa

ero cAeJrarL qyBcrBtrreJrr,Eocrb ,rnruxpotforoMerpa. Perucrpaquff BeJracb ]Ia

MzHpo{ororuerpax MO-2 n M@-4. Ha {ur. 3 npnuep tanofi uuxpo{ororpaMMbl
HetrpephlBrroft ouuccuu, a ua {ur. 4 - upzruep paapeaa, cgeJralruoro rra MO-z
(uo oor opAr{r{ar - norapuifMbl uurerrcuBlrocrl,r, rro roplraolrraJrlr - uacurta6
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()nr'. 2. Ilolocnu nelpcpntnlroii aMrIocI{Ir.

a - roJrocfta rrenpepr,rnrroii aMlrcclrtr B oOrac'l'fi I{-rurruu; Qalret .M 563; 6 -noilocrru nerrpepr,reuoii
0I4LI D BcJrerloii qacrr crrer{rpa (oolacrs Jlunuit Mg tr 5870) Toar{efi N} 516.



3. IIrrr.pot{rororpuunu rLenpopr,rorroii aMrr,(.!414
rlritric.ra N! 38U n o6;ruL.rrr ). 39UU.



B HalpaBJIeHlrrI, rreprreuA]InyJrrp]IoM AI,Icrrepclrrl). Aru r{a?fiAoro paBpesa

orrpeAeJrflrrocb orlrorrreuuo Mar{cr{Manr,noft r{r.rreHcrrBrroctu e uporlr{Jre r( I4llrep-

rIcJrrrpoBaHHoit, 4nn Ha)r{Aoro ,qaHlroro Mecra, ul{Terrcr{BI{ocrl{ HeBoBMyIrIe}rHoro

crrenrpa I lIo @,tr. {rr. 4). flocHonsny Harr{Aafi crler(rporpaMMa rronprlBaJra

vqacron ne 6onee 150 A, ro 6parocr, cpeArlee BHaqeHrc tlIo grrx rpox paa-

pe3oB B r(a)fiAoM ranoM yqacrr{e. B ra6..r. 1 cnegeurr peayJrbrarbr ravrepennft

z.t

LgI
2.4

(Dlrr. 4.
J}II{CO!III;

rlrp -

@orouerprvecnuri paapes rroJrocrrr uenpeprrnnoli
crrJromuag rfrEfr.t - rrrrreucrrBrrocrs 1; nyun-

rrrrrer.rcr4Brrocrr, HeBoaMyulefiEorocneHrpa /6,

errrx BeJrr,trrurrr AJrrI B a[ep aMrrccl{r{. B uepnou ctor6ue trpuBeAeHa ctrexrpaJrb-
nan o6nacrb, B no?opofi uporanoArrJllrcr, I,IBMepeHI{fl, a B cJle,qyrcIr1ux [pu-
le4errbr BeJrtrrqr{Hr,r 1/10 (cpegHlle I{B rpex paapeson) 4nr paar[qHblx flAep

()! anpa coorBercrByer HoMepy rlJracrl{Hr([ uo r[ororexe). B 4nyx ]ru]r{Htrx

crpoqHax rrprrBeAelrbl: nerlruuua ,\r.,, xapartrepr.{syloqaf 3aMblBarr[e creH-
TparbHbrx nwtni't- HerlpepblBHoir arr,tuccner,l (cna. nraxe), tr paccroaHl4e p an-
rr'rluoft o6nacru or rIeHTpa [I{cHa.

llpunegerrnr,re s ra6r. t ana.reruts .f/1.0 rvrorxno [peAcraBnrb B Brrge

, *#, rge A1/1, - Holrrpacr na6nroAeuuofi neupeprreuoft axrlrcor,rr{. Boa-

Hrrnaer Boupoc: rtaroe orHorrleur{e rlMeer ara ua6trc4eHtlaf nenlr.rnua A 1
H {ar(rrrqecHoft neupepunuofi oulrccurr rIApa.

Ta6rzqa 1

Oafier i\} 51 6-5 l8
ClleHapart IIt,rI:t yqacror

(i,).) nril IloBre JIIIIIIITT

ti

*t
:5
;N
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-tir;
?.",31

r
e-l
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ECIU 9TII flApa - OlTflqeCHu TOHI{ue O6paaOnanrR, TO BeJMqI'IHa A1

\allar{reprr3yer { a H r I{ q e c ft y ro Herrpcl]bIBHyIO 3MI{cClIIo fApa, ocJla6-

JIeHH.)rro r.r3-3a [ofJIorIeHIrfI B BbIrrrcJreE{auIrIX CJTOfIX. HO CCIU OHII OITUqecHII

rrJrOTHr,Ie O6paaOnaullfl, To lpaHTI{aIeCI(afI SMIIcCIIfl He xapaltTollllsyercfl Ile;r!l-

ruruoil if.
f{eftCrUlrrClrnO, 1IHTS}ICI{BI1OcTt, IISJIyqegIIfl, I{CxoAalUCl'o 113 IlHe[IHeii:

fpaHr,lqbr {ro rocrlrepn,

1(0, e.,e-1rsecq sec 0dtr, (3, 1)

l.Ae €! IIe fio3.l){trqrrerlra uirryqeHrfl /v It ltos{{Ilqlre}Irv fIorJIo-

uleHr,rrr fu!, & t, - 
orrllqecHafl ToJIU{a. fl1'crr Ha lreHoropol'i Fily6nHe t',,

(cuuran . or noBOpxHocrr{ r}oroct[epu r,:0), HaxoA]4rcFI flAllo aMI{ccllll,

lrNrerorqee onrrlgecHylo TOIIqY At. fJprtr',teu, liro BeJI[quHa ?,:Bu BCIOI).'

HpoMe flApa oNtlICCllll, rAe

o): i
0

.:B -]_ly'r,/iv

T. e. 4onycTrrM, qro BHyTptr rrApa oTAaqa cI{JIaAbIBaercfI LI3 I'rHreHcI{BI{OCrI',I

a6corroruo r{epHor'o reJra Bv I{ }Iexoropoft orAarrr iilk,, r'Ae SHeprI4fI I{3JI}/-

rIeHI,Ifi 7j Oupe4enfleTcfl rfnau'lecrru i\{exaHII3MOIVI 143lyqeHrfl B tlApe sMnC-

cIIIt. BI{e trApa lrMeer lrecro BcroAy JroltailbIloe paBHoBecl{e II e/ :- Br. Torqa

rr3 (3, {) tr (3,2) cnegYer: 
:1 rA:tt' ;

/v (0):1,. + I + 4-rrs€co sec 0di,, (3' 3)

ccirrl IpoIIC6llCur, I]03N{O}ltI'I6IM OTJIIIqII0}I

3illlc0r,ul oT 1ol'o il{e AJrfI {OTOCtilopr,r.

noa{(I)uquelrra rlor-IlouleHIrrI ]l flApe

\o, L)

HeBO 3M)rr{cllIrol,i rlrorocr[epr.r'

i',1k":"orr"L BHYTPI{ cJlorr At,

(3,4)

(3, 5)

(3, 6)

Sgecr 1ro -. osrxoAflIr{arr I{IrreHclrB}rocrb

Cuntan, B ocHoBHoM paAIl yrlpoueHtra,

rolyquM:
!

,f, (0, 0) : 1,. + f ,-",'"o' (t - e-a-sccti; '

Otcro4a, B cryqae MaJroft orr[qecroli roJrll{rr flApa At(1, nonyuunt:

1, (0, 0) - I 
", + + e-a\LseaoAc sec 0,

a B cilyqae 6onlruort roJInII{ At } 1

1, (0, 0) : 1,r -f f ,-"',""u.

l3 ctyuae Ac ( 1 (At - fr,pAl, Al .- paauepbr fiApa) 'BMecro (3, 5) nrvrconr:

.f" (0, 0) : /,n * i"?Lle-"u,sec0 sec 0 :1,0 f 8/"e-",seo0sec 0, (3, 7)

rgc 8.I, - {axtuuecxan rrHre}rcl4B}Iocrr, I{3ryrleHl[fl flApa' B clyalae x{e

A" )t: 
1, (0, o): /,"f p 

'-"' ""'' (;J' 8)

7.r.s



'fanurr o6paaon,, ,rlaroT HaM Beruqr.rHy:

seco 
"g" 0 npr,r Ar ( 1

sec 0 rlr?r At ) t
A1

r,isMeperrl,rfl

[7'I.,c-",:lP,-,,
(o)

(D)

Horol)afl ToJlbrio ill)ir 5rsrggnu npogfraqlrocltu fulpa oMnccrlu r,r ne6onr,uolir
orlrrqecnor,i rnr.6rue cr'o BaJrelaHr4rr ("r, ( 1) 6ygel' npegcraB.lrflrr, rpaxr.r,r-

necxyro rrrrrcucrrBHoc'rr, rrBrryqeHr.{rr rrApa b1," Ecnn ngpo r.rerrpoBllaq}io

B tlac?orax Herlpellr,rRnolo cler{rpa (Ar}t), .lr.rucfr.ratarii cncr{rp rroJrocr{l,r

orJlr,IrraJrcfl 6u ot cnefiTpa []onnua ralt E(e, rran, cr{amcM, crrenrll 6onee
roptuer,l BBe3Abr (),crr,;rcurro nrrrrsii BoAopo/{a, ,rcqeBuoncrtlte ]ienoropbrx

(3,9)

'l'a6,rrrrttr 2
nur.rr.ri,r neftrpalrunrx Mcral-
Jrou r{ T. tr.), qero, noo6rqc
rol.ropfI , ne na6.nrotraercrl.

IIro BbIflcrrcHrrr orJr.r,rqrrI

rrlneri.ratoro c[er{TI)a ,rACp

ricrrpepbrBHoit eur,rccrrn or crrer{-
tpa r[oroc{epr,r 6r,rrra rl]oBc-
geua r[oro,uorprrrectiafl I]cln-
orpaquI clerirl]oB tloJrocoJr
rrcrr]lepbrBHoii aurrccur,r ra lre-
BoBM)rxreHHoli r[oroc{ep6r l]rr-

* rrur, 
I

.\lr itttttrltt

I

2

.a

4

5

7

s

l)

lo

F 0.03
-l -0.0 2

+0.03
-l- 0.01

-ll 
I t,

-l 0.01

l- 0.02

+0.07
-l- 0.0i

Cpeilnec
| 

+0.02

| 
+o.ozz

Aor,r (i rrorocnaMrr. I{art 6sr;ro .\rr{aBarro uLrrno, R llrrAo cilyqacB Jrrrrlllr,I
IJ floJrocnax rrc[l]cll6iBrror,l euncorrrt NroHec rlry 6 o r{}Ie, qeM B crrexTpe
cooe4ucfr {to'roctfeprr, T, e. JIrrHrlr,r I ofioHTpax rrAol] ar,rrJrrrArrr rart, rtan ccntr 6r,r

onr,r 6rtnlt cJrerna B a Jrur r rrr rreflpeprruuoit evmccneft. 3ro yMerrbr]rcHr,rc
Itolrrpac,Ta rnHlrrli B rloJlocrtax Hoflpepr,IBrrolt anrucculr orrrerrr.rBo Mc]tflercfr,
l{ocrlrraFl I{Iror[a 596, no [J]tI ]IcuorolllJx lACp orlo ilpaxrr4r{ecHr.r orcyrcrnyor.
f[ln nonlrvecrircHnort xapanrc]l]rcu{r{rr aroro arftfenra 6rrnn oupegeJreubr nan
AJrtr lloirocxrl rlerrilel)brBnoft arrlrccrrlr, Tan I Anfr coccAHer-o ]reBoaMyrucHHoro
oilenrpa rleHTpaJrbHbIo ocraroqHr,rc lrr.rreHCr{n}rocrr.{ t2-15 \aparircpHbrx
nunr,ui n Halr(AoM cncxrpaJrr,r{oru yt161srr*a (rrraplruort n 150 A;, ynurur-,r.rooa
a ra6.[' 1. I] ria.recrBe [l]IrMepa n'ra6l. 2 uprauegerrbr paBHocrlr rleHTpaJrrrrrbrx
ocrarorrHBrx rrHTeHctUlHocrcfi (n4po ?\q.vccuu Mr4r{yc }reBo3Myqeunan (po'r'o-
crfrelra) Arrrr fl,qpa Ali 516 s o6JTacrrr riltr:tittlr NIg I 5870.

IloAo5uue cpeAHIre Ila3Hocrr,I 6r,rulr urr.rllcJrofl],r AJrrr na?fiAolo orrenrlraJr6-
HoI'o yqng1fia, [pur{eM Br,rflcHrrJrocb, qro oHu cJrerHa Bo3pacraror u r}r r o-
Jr c r o B y Io qacrl c[ertrpa, T. e. ItoHTpacr lr,rur,tl.i B rrpe[eJrax rroJrocfitr
rlcfipopi,IBHoli aMlrcclrn reM i\{elrbure, ueu 6orrue r(oHTpacr canroft Dtori alurc-
clrtr, Cpegrure tro BceMy cner{Tlly BHarreHnrr Dr, npr.rnogcHBr B rrpeAro-
cne4neri crpoxe ra6n. L.

PaccrtotplrM, c gpyrofi croporrbr, u areM AoJrx{e}r cocroflTrr arf{rexr Barrr{Ba-
nlrfl nnHnfi rrerrpepblBHOft alrraccraefi, ro3Hraxarouleia B HexoropoM rrpospaquot{
cJloe HaE ypoBHeM o6paaonaulrrr lrr4:an:lt rorJrorrlcHprn. Ecllt L, IlIo ecrb, Han
14 llaHlrrre) HorrTpacT aroii ueupepr,rnuori aMr]rccr4kr, ro rerHo rr{Aerb, qro HaE
rorocHoft HelpepErnHoii aunccnr,r r{ouryp nwwwih 6yAc.r u c rr e e r- n. y 6 o-

I j)9



H r{ lu, rreM HaA HeBoBMyqeHHofi {oroc{epofi, trpl,IqeM ocraroquble u]ITeHcIIR-

HOCTr{ STOrO HOHTypa y.IleJlrrqarcfl }Ia lleJrIIqIrHy

A.,- #in (t -,'.), (3, 10)

|Ae/.,0_ocTaToqHafl}IHTeIIctrI]HocTbAIIfI}IeBo3lIyrqeIIHoIoHoHTyl]a'
Orcro4a BtrArIo, uro rny6lrua JII{HI,II-I 6yget 'reu MeHbuIe (A r,6om,ure), 'tou
6onr,rue Hourpacr HeIIpepbIBHor,l artlrcctlu L I l[0, r. e. Ao.-I]ItHa y6bIBaTb B ctI-

HIOIo qaOT[, Otrel(Tpa. Tartlru O6paaOlr, u3Mel]eHllfl qe]ITpaJIbI{sIX OCtat&Inr'tx

' -/ 0 +7 n4,4.1

@nr. 5. Cpanneune HorrrypoB nttulur )' 5859.6 Fe B crler(rpe
nenpepsruotl oMrtccIIr{ (nynHtrp, Hpyxnu) Ir cocegueM
ncroamyqeuuoM crlenTpe (cnrouruax lrfrEfr.t!, touxu). lluc-

repcr{fi t rrru: 0.75 A.

!rurer{cl{Brroc.r,or,l yrtaeuBaror t{a BoBtIoE(}IocrL CqI,ITarb HeIrpepr,IBrryro SNIIIc-

CITIO AAep lloBHIIItaIOrUeli u cpar:ufi.'TeJILIIO [l]o3paq]Io\{ C.iIoe }Ia lre6Olrblxlx

1';ry611Hax. Oguano, [ocnoJrbny qc]rrpaJrLHr,re oc'r'arorrnble I{IrreI{ctrBEocru

OIpeAeJIfIIOTCfl He BIIOJIIIe )rBepeHI-IO, lvlbl IIpOAIIpIIIIfIJIII c qeJlr,rc trpoBepl(tr

otrpaBe4rrr{Boc.rc rpopuynsl (3, '10) nonpo6Hoe IIccJIeAoBaHI{e l(onrypoB HeI(o-

ropr,rx Jtwltrfr. B troJlocxe llerpepblBuofi sMucclll{ rpaxera JS 516-517, rge

o{{ent BaJrtrBaHuE JTITHI4I'I orrrerr[Bo Br,Ipaxteu.

I{a $rar. 5 upe4ctaaJreH rplrrlrsuuli upuuep cpaBHeHllfl AByx noHrypoB

Arrfl JrnHrtr I 5859.6 Fe s nenoaMyrrler{Hoft {oroc{epe (rouHn) tr BHyrpr{

rroJrocHtr HerIpepBIBHoft olrlrccuu (xpyxtnn). ,{ra uponepHtr cooTHorlreHlItI

(3, t0), rra IIoAo6HbIx co[ocraBilelnfr. 6rrnu nafiAeHbl aHallelltrff pasnocrefi

A/, 
- 

OcTarOqHOfi I{IITeHcIIBHOCTI{ B CIIeHTpe fApa MI{HyC TOfi xte IIHTeHCTIB-

Hogrrr B ctrer1rpe {oroct}epr,r IUIrI cooTBeTcTByIOqtrx Bnaqeguit [_7.,0 11s-'

BoBMyrrIeHHOr-o HoI{Typa t[oT ocr[eprr, B" IIocTpoeIIbI saBucnMogrn Ar, or

t-r,0. flpu,lreprr raxrrx 3aBlrclrMocrcii gnn pagJrr4.qubrx nnunri; nnr6panurrx
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B yqacrnax clenrpa D, D2 Jrr.rHr{It Harpr{n, It.v:r.uit Mg15870 ra nuuru I-IB,

nprlBeAenrr ua {xrr. 6, Mr,r nIrgrrru, qro AJrrr Bcex nu:r.uft ua6rrogeuurre
BHaqeHr{fl fioxaabrBaror rrprrivro Jrriruefi riyro BaEtrcrrMocrb Ar, or ! -r)oB coorBercrBvtrtr c {ropuynoft (3, 10).

,{tn namporo cilenrpaJrr,Horo yuacmta 6r,rnn BareM rrocrpoeubr c p e A-
u r.r e BaBrrcrrMocrn Ar',, or L - r* rrpeAcraBJrer{r{bre ua Qzr. 7, Vrilosrte
roa{t}uquer{r6r rrpflMr,tx ua {nr. 7 cornacr-ro (3, t0) Aorrxrrrbr olpeAeJrflrr,
Beflrquny r(olrrpacra (LIlfo). Ho Bra ?ne BerrquHa LIIIo orpeAerlena
IreBaBmcvuo n ra6r. L, uz usrrepeuraft r{orrrpacra }renpepbrBHoro clexrpa
flI{pa oMucclrr. floerony Mo)nHo cpaBHr,rrr, o6a orlr BrraqeHtrlr LIlIo. B ra6n.3
nllr,rBeAeHo 0To cpaBHeHr{e, rro-
Topoe [or(aabrBaer, uro o6e orr.r

H e B aB LIC IIM O OIIpeAeJIeII-
H6Ie Beiltrquusr A-I/10 coBrra-
.Aalor. Taxnu o6paaon, non-
rpacr Herrpeprrruoir otr{nccrrrr,
orrpeAeJreur{uft no paarnqrirJrvr
cIIeHTpaJIbHLIM JITIHI{flM, COB-

IraAaeT c HerrocpeAcTBerrHo trr3-

MepeHrrr,rM B cooTBeTcTnyrorqerl
o6nacur r[ Boapacraer rrpr4 nepexoAe or npacrroli x crneft qaorr4 cnefirpa.
9to coruageHlre rreJrbBu rrprrBHarr, cnyuaiiirbrM r{ila flprrrrtrcarb ueJ]r{ftor{
BoBMolnrroMy a{Senry yMeHbmerrr{fl qr,rcfia aroMoB (nanprarraep rrB-Ba ycr{-
renuoft r{orruaaqrrrr s o6flacrsx nenpeprrouoft evmcc:zn). Ha {lrr.6
(n paune) trprrBeAeua B HaqecrBe trpr{Mepa, tronaaBrBaroqero geficrBrre Droro
s{{reHra qrlcJra aroMoB, BaBtrcr{Mocru Aru or I_ r\Etrt ltztrttrv Fe, ).5859.6,
rlocrpoeunafl c rroMouluo $opu5,1s1;

-zu\ (u))f (3,11)

trpu A).:0.054, 
"rre ocqrrJrJrFrropa l:0.05 r nocronunorl BaryxaHpTfl,

paeuofi 100, upuueu l{rfl qIlcra aroMoB Iy' 6rrrur BBrrrrJ BrraqeHurr, oIIpeAe-
JrfleMrre ua6nroqenngrMr ry [Jrrr rleHrpa ar.oft nruur ({rar. 5). (Bu6op ocex
9Tr{X SHarreguit ue BJrr{rrer lra xoA SaBr{ctrMocrtr Ar, or { 

-7',oi [JIfl CJra6bIX
nra;a:afr. aro cJre4yer bB (3, tl) HetrocpegcrBer{Eo, rar{ Han Ar.. - L,r r2 .

T. e. floflyqaercrr fiBaAparllsrlafl, a ne nrneriHar saBr4ozruoctt.) ito""r",i,
tpopuyay (3, tt) eABa Jru Molr{Ho rrpr{Me}rflrr, n rrHrepecytoqrrM Hac rJecra-
qtroHapHbrM o6pasonauuau, Ho B [epBoM npu6rrxrenur a{{exr qprcJra

aroMoB AoJrE(eH OTJrr{qarbcfl or ua6nrogeHiroro B yHaSarrHoM rra r}nr. 6
HarrpaBJreHIlZ.

Auanorrruuft a{{emr BaJrr{Barrl4tr .nrannft HerrpepbrBrr oft ewvccmeft zrpaer
porrb grrfl n4ep Ni 388-389, 376-377; B Apyrtrx cflyqaflx (N} 697-69g,
730-734) olr He trrpaer: aaue:rnofi poJIr{, RaH oro Mox(rro Banlrorrtrrb r{B cpaBge-
Htrfi Horrrypos flzHrft. Hanr.rue r[ orcyrcrBr{e e(F{exra SaJruBaHUfl, OrreBr4AHO,
MolnEo cBfsarB c pasiluqueu rny6zr sarerarrr4fl .frAep aMtrccur n aruoc{epe
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Dr, D2

0.24

0.18
0.14

0.22

0.19
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Connlla: olr 65,71er rllle'fb Mecro, ecJr.lr orrurAl]a BaJreraror 3atrrerHo Bbrure cpe;I-
Ilcl'o ypoBltl o6paaonaHufl JirHur; (.n: U.3-0.5). 1l crlrqsg 6onr,ruefi r-n1.-
6nnrr aaneralrull, r,16l Mo]fieM yx{e omrrAarT, uc(ax(eHrre HourylloB, cBrrBaHHoe,
Hanpr'rMep, c or]]{cx'r'ou qrrcJra aro}roB u gp. f{rn rfaxeron raHoft e{rr}rexr
orr{eqeH n [8], oAHano B srtrx pa60'ra,x, BBr{Ay uenr,rcoxofi paapeuraroqei,i
0IIJIr,I, ltOcjro,qoBa,;t0r1tl0liorollr,lu* c1'rtrlapnrrft a{itfexT I,r3A{e}reHr{fl DItBrrBaJreHT-
HbIx urtrp[r{ u mupoxofi noJrocc cneHrpa, Ha HoroI]oM uo4o6uue iloJlocnrr
nenpeprrnnoft out4.ccvu Hc
o6uapymunaro'rcn *. Ecnrr
6rr a'rra [oJrocnr,l or aAep
aMuccnrr paaN,rcpoL{ 0.5-2"
II IIpT4CyTCTBOBaJIT{, lto Ollrt
suocflrr4 6rt or]cHb ]raJryro

[oJrro B r{ccJreAoBar.lrirrfi n [8]
arpr[exr. I]once roro, r ([ra-

HeJrax p6nmau noJrocon Hc-
npepr,rnHoril aMrrccl{lr ItoH-
'lypr,r Jl4r-rrtr'i aaiuerno or-
II{IIAIOTCfl OT TEX }fio B I.IE-

BoBNryuIeHnr,rx o6racrnx,
fian [o]raSaJrtr [peABapr,r-
TeJrr,Irbre r{BMepeHrlf.t O. H.
l'Iulpouonr,cnoli. floarouy
ueo6xoganao rro4po6uoc r.rc-

cJreAotsaHlrc HoHrylloB Jrl4_

nlrri noHou r,t ncr.irpalr,rir,tx
aToMoB B rrpeAcJrax raMeHHO

caMux rroJrocor{ Hen]lepbrB_
noii anlrccr,rr.r, a TaHlr{e uo
coccAcTBy ClrrlMl,I, r o6-
Jracrflx {arenruoii rpaHy-
irrrunr{. Sror uonpoc 6yAe.r
paccMorpeu B rrocJreAyro_
rqlrx pa60rax; ceftuac A,lrfl Hac cyqecrBelrHo Jlr,rmb roAqepHHyrl rrofllJlcpre
1r orAcJIbHbrX cn;zrrnfla 3 a Jr r4 B a H lI n nurtuir Hetrpcpr,rBnoft arur.,rccr,reii.

Vnaaanurtc orrrue rlranrbl cABr{r-oB nnltzlit ,rr4 ,oroaraaNrrl 11 [orrBJrer.rr.re
rloJrocolt rl0rllepllBlloii ouraccnn n xpouoctpepe r4 xllol{ocrfepnrrx Bgnr,rurHax
CI]I{AETCJIE,CTBYIOT O IIOAtsEME N4EP ArOft AMI4CCI,II{ I{, CtrICAOBATEJII,HO, O BO3-
r{o}nHoc'r'!r o6napyrnn'r6 r4x Ha llasr.rbrx r-ny6r,rnax r aruoc{epe conlrqa.
cgararr,r nr,*rr.ri'i rra[ noJrocxaMrt BecbMa croeo6paansr (r[nr. B). Irluorga onn
rr\{eror z-o1paznstft Br4A, r{an B cJryqae Dneprueg-s{rfexra; nporr4BorroJropr]ro
IrarrpaBJreHlrbrc c,qBr{rtr B sroM cilyqae ne 6onee 0.05 ur,r r,rnu 3 xlr/cen, co_
rJracHo HarrJlrr,r rrSrvrcpolrr4ftM. 'Iaxlre cABr4rtr xapafiTellH.r,r IU.rl noJ]ocoH, 3o3_

Our. 7. Ocpelner.iHrre ua6;lo;lernrte BaBrcr,IMoorrl
Ar., or 1 - r')0 AJrE pa3Jrr{rr}r6rr lyrracrnoB (lreqTptl

(yxaaanr,r nla nanrloi,r upaltorl).

Ar

12H.

* Anrop o6saau T. B.
rpaMM.

I{par, nprcranureii orrro.rilrrur olll.r4rra;iir,lrblx tlori.r,llo_
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HrrnalouI{x y Hpafl cra6brx rIflTeH' OgnaHo B llrAe cryqaeB orqerfl[Bo 3a-

MerHo cMeuleHtre ,,rr,L.,il B c rr H ro ro cropo,y. Ang rAep oMl{cculI u {anenr-

Hr,Ix rroJlflx ouo o6uapyxtlrBaercfl u6lutsv uelrrpa Arrcxa r{ coorBercrByer

cnollocrr{ troAr,eMa o*orro 2 rru/cen (uns 6 cnyuaen)' [nR arrauccu[' cBfl3an-

noft c ycaMtr, orll cx{glqeullfl SaMerrlo 6onrue r{ xopotuo SaMerHbI [a]fie Ha

caMoM Kparo Atrcno (ciur. $ 4)' I4auepeulrfl B' JI' Xoxrosoft [9] neu]Heuuii

B O6nacr[ H a Jr b q rr e B bI x {roHItyJIoB ral(Ete yI(a3bIBaIOT Ha trO[ceM

ao-"r*opomtrc L-2 Hn/cex BepxHI{X CnOeu rfaxeflsuoit ouuccllfi; oAIIaHO

3Ta 3Mr{ccrrfl JrI[rrIb ]l orAeJIbH]'Ix cJlyqaflx o6uapymunacrctl TaM Ete' lAe I'I

llo3Hr{HaeT rlcfll]epbrB]rafl oMrlCCIIfl. flourllro erux {anroB, o pasJII{]_" 
:1_];

6nu o6paaoBaEnfr [eupepr,rBllOfi OUr'rCCUrt cDI4[ereJIr',cTByeT Talofie cJIeAyIou{pII4

.[ar,. 
.Ecn,l 

paccMaTpl'lBaTb IIoJIocl{u ar:oft 3MIIccI4fi l6n$ea TaI(I1x cu,II,HI,Ix

irrrrft, *ur. if ,, Hn, II tt I(, :ro Moln,o saMerllrb' qro B oAH,Ix cryqaflx oI.Ix

trepecexalor rrr n n r uo oclra6rnrl flpnocrr{' a B Apyrllx ouu ocna6lrllorctl

u rlpexpaqalorctr Ha ]IexoropoM paccroflIrul{ or rlellrpa' ['na luuru H" aro

paccroflHrle Aocrr4r'aer 0'B A, rrro yxaabrBaer rra rly6llny SaJreralrtrfl rlApa

,-*rr."r, 2 -0.+ (to:0'4 coorBercrByet cpepneli ruy6llue o6paaonanlrr H'

,* por.r6rrrr, 0.b'A;. oaoutto ara rny6l{Ha He Mo?fler 6,*' cyuecrBeHHo

6ori-a 0.4-0.5, ra* nan B rrporltBl{oM cryrlae a6conrornag I'rEreHcI{BEocrb

IroJIOCOrt, [ocIe oono6omgeu:g!1l ee 3a IIOIJIOIqeHtre B BbIIIIeJIeX{autrx cJIoflX

14u*rop s-',) 6srra 6rr sHaqurenr'so 6onuue sa6lroAaeuofr ua[ fipaeM Ar{cna

(cnt. nurre).
Taxuuo6paaou,Becr,MaBepo'ITHo,aIToIIe[pepbIBIIafaM.1ldcclt|'lBosHIIHaeT

ua rny6nuax 0 ( rn ( 0'4-0'5' Ecnr ruetr B BI{Ay troJrocxl{ taroft ourc-

cuu lt o6tac:ru tliaxenon, TO 3TO 3aH[IoqeEllo colJlacyeTcfl c pesyJII'TaroM Balr'g-

rvrafiepa o Ha[6otrurefi nupruoc.ur {aXenon ua paccroflIll{I4 Or uellrpa

sec0)*2, ecttfi cqllrarb rrx Irp o 3p aqrrbIMtr o6paaonaurauu"[efi-

crBr{TeJrbtro, us (3,9a) B coorBercrBlrr{ c ga6rroAenraflMtr crleAyet' uto A1

r{Meer MancI{Myl\'I rpr{ sec 0 : + > - 2' Ecnlr 6lr {axelrt noo6ure 6mnu
' '8, ,'

orrrr{qec*rl fr J] o r H br 1\{ ,o, xorfl u 60nee ropflq,'M, O6paaonauufluu, qeM

I[x oHl]yHeFrr{e' To Mr,I Aorl}n}rbr 6r'rnn 6r'r' B rrpor}rBopeqlfi4: .{tax'raltu' 
flyrlile

Bcero ,t{Aerb ux B qerlrpaJrbrrbrx qacrflx Ar.rcga [cu. (3,9b)l , ecrrv He rrpln-

IltrcbrBarr, r[artenant yAI{BIITeJII]Eylo CnoCO6uoCTr, BCeI.[a (trptrCtrOca6nltsarbD

cnoro rny6lrHy 3aJreraHtrfl, reMlleparypy tr Epltocrb It flpltocTtr Hel(oropollo,

BtrOJrrre o[peAeJreHrloro Hu?fieJ]eEtarlefo ctrIofl {orocc[epnr, xoroprtfi eue

flpocMarplrBaercrl B uellrpe [I{cHa lr na {oue fioroporo ollrr repflIot cnofi

ofurpur, (uasecrurrfi {u"' rorepu nonrpacra {anelos y qerrrpa

gucxa).
O tou, rITo paccMarprrBaeMafl HaMtr I{eflpepbrBrrafl oMlurccufr BoSHrrr(aer

BotrTI{qecHI{ToIIHoMcJloe,cBI{AeTeJIbcTByeTTaI(HeIIoflBJIeIIue
uOJTOCOR aroft aMuCcnI4 IIa [ fi p aeM AIICHa.COTIaCUO I{3MepeHtrflM'IHTeII-

cuBIIocTbreupepsrnuoftgMI[ccuI{AJIflTaltl[xlIoJIocoH(uaupuuep-[:Jlfl
rrJracrtrrr*tr 246, rge orra flBflflerca trpoAoJr?neHtreM ycoB, cM. $ 4) ue 6otee 30/o

trEreuctrBrrocrtr q,eurpa Atrcr(a (n o6racm Ho)' B ro xe BpeMfl' ecJrlr tlApa

effIficcvl 6Unr 6rr otrTtrqecHtr TOJICTDIMI{' TO IIIITeIICtrBIIOCTb I{x IletrpepDlB-

144



@nr. 8. Tlgru6rr tlpayuro{eposnx JlrHr4ii naA no.nocxoii
HeIIPePbIBHOLI 3MI{CCIII{.

o - cgtsr,rr lrrlrrr4u Ha[ nolocnoir rrenpepr,rauoft ouuccqg- (nlrutlu
c BaMerrrLrM cI(Br{roNI orMeqe}lht .tepro'lHaMII); oo.nacrr,-)'-43^00, oarler

Ne 863;6-ro,r{e, o6nacrs ),3700,Qaren 'Ni 893.

lll
IIirIT TI ITI' I XI I 

' 
.I:



lloii oMr{ccl4rr }Iail npae[,I ,qrlcHa 6una 6tt cl]aBHr,rMa o ,rnrerrc[rBHocrbro

.grtcra *.
Llrax, 1) conna4enr{e no}rrpacra, oilllcAeJrcruoro rro HoHrypau ruuufi

rI HerrocpeAcrBeHlro rro Heul]epbrBHoMy crenrlly (ra6n. 3) B cry'1ns He6orb[rux
lny6uu SaJIeraHrIfl rlAep oMlrccwn, 2) Hr{BHIre Buaqeulrfr rrrTTeHclrBHocrLI He-
npepunuoft eMr{ccrrr{ HaA HpaeM Ar4cr{a u 3) coornerc'rBr,re lra6nrogenuoro

IT
opalcu2cek

7./0tt

,r. t0 "

3.1010

/0t' orr:4%

(Drlr. 9. Pacnpege.rreuue trrrrerrcuBuocrrr Herrpeprrnsofi olruccuu EAep tro ctrer{Tpy (cunournue
l(pllBlle AJIfi pa3flI['rEblx n[ep B coorBeTcTBEn c yRa3aEHr,rlrr o6oanaqeuunMu). flynn-
Tt{P^- HpnBarI pacflpeAeJlelrtrfl lrETeactrBEocru trrflyseEtrn B crrcT{Tpe Cornqa (ylreusmeuo
B r0 pa3); rvuxrnp c ABvME '"'iif#;J;Jr' f,ff fr?'f" 

A0 (terr'rrepatvpa ,": 10 500';

O-516-518; f -697-698; O-376-377; X-730-731; O u O-388-389.

(n clyuae {rane.non) xoAa r{ourpacra or rle}rrpa H fiparo c xoAoM AJrfl onrr,r-
qecHLI TOHHOTO CJrOfl 

- BCe 3TI4 Aar-rll6re rrO3BoJIfrrOT 3aItJrroqI,ITb, qro raH're-

l)ccyrolrlaf lracucfll)cpr,rsr.rdl]Mrrcc!{rl BoBur.{rtaer B onruqccHtI .Toll-
It o M cJloe, Pasnrrqlre arf{emra 3aJ]r{na}rrlrl Jrr{Hlrfr y paar{r,rx rroJrocor, c[Brrrr{
JIuHlIft Ha[ 3TI{MI{ rloJrocnaMr{ pI [ot{BJreHr{e nenpepsrnnoft DMr{ccIIII
HaA ltpaeM AI4CHa II n xpOrrtoc$epHblx BcrrbIIIIHax cBr{AererrbCTByrOT O ToM
qro fl[pa eroft auuccr{r4 rronBJrrrrorcrr Ha paBJrrrqHbrx rry6rauax
B arMoc{repe Comrqa.

/ . - _!vSgC0
I aHIrM OOpaSOM, MOlr{HO CqUTaTIr, rI1'0 C TOTIHOCTbIO AO M}IOX{rI'rCJIfl e

rlraHrr.ruecxafr outrcctrft o'./ oupegenfreTcfl BeJlr{.Iunoli A1, a ne nenuunnoll 1r-1-
*41. CuexrparrLHoe pacrpeAeJrelrr4e Henpellr,rrnoft aMr{ccrlur A1 (I) rpeAcraB-
Jrerro lra cpnr. 9, corJracHo AaHHr,rM ra6n. 1" (A1 nrrparxerro B eAr{}rr4qax r[H-
TeHctrBHocrti \tfl rlerrrpa glrcra); rar,r ?He AJrrr cpaBuer{r,{fl npr{BeAerro pac[pe-
AeJreHr{e aHeprr{r4 B crrcr{rllc connrla, yMeHbrxeHHoe s t0 paB, tr D ctreRTpe

* tr{lrrencusuocrrl fiApa rraA r{paeM 11 n ua 4ncHe 14 cBfiBarrLr, orreBr4Auo, coorEoltre-
Ia Il

EreM: lb:f"+ e-" , orr(y,qa BuAEo, qro

Iall6>,, I ue cosMecr[Mr,r c trpeAtronoxeuraelr t]1.
10 l{sn. }tpr,llrcrc. o6cepaar., NM XVII 745

J

l

r{BMeperrurie sHaqer{trrr 1l/Ia < -0.03;

|ty=q%



3tse3Abr A0, yucur,rueHHoc 1100 pa;. 3ro pacupol(oilotll4c l1 uc;tlan o6tncr.rtrlr

lrJrfl,Hr,cM t[antopa r-"tnt'. f[cficrlr,,'rcnbllo' ('Toullo(1'Ihlo 'tro Hcclto]rhltllx

rpoqeuroB, Berurrnrra ", 
: l: r{), rAe li, - *oat{irfr{ru{cHr norJ]oxrc,I,Ifl o'rll}t-.

rtareJrbnblMu IIoHaMn lroAopoAa, a ko - cpc4rurii loatpr{rrarlueu'r nornouiottrtr'

,(,orrycTun [ame, qro InY6nua 3aJrolaHllfl flAep aM!I(lc'u!I xo: 0'5 (rl 6onr'-

lrrr4Ecruo oryrraoB olla l\,Iellblllc a'r'ofi nenuunuar), 1'or'4a (tatirop e-";lACTo',t

cJreAyrourcfr ra6ntulefi (uoA,cut'ttaua ilo ,qaHublu tt0l) (ra6"T ' 1r)'

t\{n urngrn , urO rpaH,rop e-r! MoE(eT O6T,qcHI,r'tb He6OilLUIO0 uOapacT arluc A-1

Httnax ne 6onoc, 'IeM tr 1.3 pa:la, IIpII repexoAo or )": ti500 A ri )':3BUUA'

r a 6'rrr1 a 4 :[l]JT,'TTTfll],.;X:TI]ffi:']'fr
---- I - I I o2paaa' [loetornly Suerocna6rcll!{tt}tc

).), I "--, I ,.^ I u-.., uJrr{rrcT (.),u100.r*elllto,il cfle*rl)aJrhHoC

pacIlpcAeIoH14cHc]lpcpbltsHoft3tttrr.t.tlrt;
3800 | ,,.zao i u0,,,, ! {).(il7 quurrr".,ro1 3Mrrcg4,r },/ cartroe 6o,,rutut-rc

. lsor) | o.7ri, \ r;rxttl I o.r;ttlt n '1 .-;t-2 pa:ru 6o.;rt,ttt(' lt:l\Icl)ctllll,t\ ;|lril

4500 | 0.ozs I groo 1 u 1*? qcHrafi A1 (r[rr,[.. 9).
5000 | tt'oro lzttotl | ()'5(i3 

PacnpeAorreHr4o rta;r)'qaeuoii HollPe-

prrnuor'i '*'t""''", 
riali tl'rlo;1yct na r[ur" 9'

oyuleo'rllcllHo orJlllqaorotl o'f Pa0rllleAeJlel'Mtl tl (illol{rl)c corur\a; oHo

(r;ruilr{o n paonl)c/{oJIcEI4 lo ll (11lol{rpc I'opaqnf...:}ueag ;\0' xorr Mali(.'lMyM

"" 
,to-,rr,,,qrr*otuv 6nnaon n o6lac'fit )')' 3800-3900' naul'1 ll Hocral\I'roHallublx

illlo3Aax rnua T Tau' (3aucrltM, tITo I{aurl'r llpoAl:aPrl'l'cill'tl}'le [anilLIc IIJIa

Orre.r{Tpa BCIIbIIIlcI{ ,rOraUrurrrU,u'r' UOAO6UOO Eto 1la.tt1lelC'rtCntag') 
()grtanO'

llBrrAvrl))rAHo0TI4rloJt.)ItlcHl'Ifl(:lrcK'tllanila;rexotii)';riltpa$t'Io;lerosoi'iqacrfl'
oJIOHaJrl,lSal\lll.Ir4aHCl'rMyNIaA'IOE{I1O0)'IIITblloHaq'fo(locropoE(HOCTblo'
IJpurcgenuue ua $r,rr-. 9 o[cn,rpanlHLle.paclrpc/l0Jlolt!,ft ]iItasbIBaIOr llllo]fri[e

Boero, qTo Bo3nI{HuOBOHIIC lr0[l)epblB]I0li aur0tll',tr Hc N'IOH{eT 6rttl (lult:lauo

(i TeIrilOgr,rM t{3JIyqOIIL1CM. EClrr 6lr OrO 6stlO rCltllOlloLr l'I:}'rIYqeHlto' llOTOII

Itoropor.o H :- 0.25 110, ,ro cooruororBylotr1arl paBllol,0(:llatl TOMIIollar\Ipa

6r,r.i 6u rropalna 4000' (H cx lt'a) !I pacrpcAcJtoHlrc ,tl.,r',tIl paAl'IfiaJtr'Ho

orJrl{qaJrocb 6rr o'r' 1Ip}IBoAen}roI'o fIa rfrar' 9'

,I[a,rree, uaurtr tpo'ro}lo'lpfltlo(.,H!ro !I MI{I{poMoTpuqC(]lillo IlSMcpoHI4'I lIIl,ll]l,l11

,oJro(,o* oMr,ccr,r.{ Aaror BH;rrcru,rr or 0.2 uo 0.ti rtu (uplr grrauerpe lrao6llaxe-

ttutt Connrla 220 grrr), aITo ooo'IBer('rllver )I'JIol|6lr-t lla3NIel)alr o'r 7" Ao 5"'

Oguano, c(iJttt or-Palrllalrrrbort roJrblto cJIyqa'lNII'I xopolrlllx l'rao6parxctt ttii' 'Lo

ltblcoTbI troJrocolt tr (taxetrusrx rroJlttx lt oHolto uflT0tl olit\3t'Il]aloT('rr 0'1--

0.2 uM }Iru 0']8-t'lti, t. o. o6rtl3xtto H pa3NloPar'I l'PaH\i;r' *1llt ltoJro(roIt'

cBrt3anltblx c y1]strrr,,, Ilrl'{llnsbl MeHbIIre -015-110' Talilt'rl o6paaort' Mbr

uMeeNI AoJto c ]tl.)aTHoI]pCNrctl}lbIN,I I]I,IAeJleHI4e\{ H0III]cl)bll]}Iol.o lIcpaBI]olJocllol.o

u3Jryalcul,rfi , o6r|]o"r, pa3]1c110M 500-700 Hr'I l'tilll lIc]IblIIe' Oucultlluo' 'lto

o.Eo lrc Nrorr{or rJollr{}rnrlvrL, :ra c,qer naxoro-nu6o rlopol)atlIpoAeJreIlll'l it'ollJla

,.t ooJrrreqrroi,i alr,roorfcpe. f.\or:icrr;r,rrcJ]bLIo, 11aHtlarl 3MI{(icJltl I]E'IAoJIfl0r(:tl , Hal{

l\'IbI Blliloi{lI, ts OII Tl:ItlCClill TOUITO\'I CJIOO l)a3rlcfol{.-5'107 olr
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r] rroJrr,rqcc,L,uc r\,./-e",LI - 1.7 .0.2 l{6) i]pr'/cM2 . con, 1'/lo lIo-.6 ' 10t0. I{a
eAlrgr4rly o6'beMa rApa aMl{ccru4 oc,Do6o}fiAaercfl DnepI'I{l r"/75. 10t =
=1100 epr/cr{3.cer{. C 4pyrofi c'ropor.rbr, rrJrorHo(1'rb uoluort paBHoBecHoIf ,

rennosoft aErcprurl o rporocrpepe He 6oroc 500 epr'/cu3. Taxlru o6pasorvt, ea-

rraca oTo!:i ar'reprr{r.{ xBal'rrJro 6rr canroe 6onrtrec Ha }IecHoJILHo cexyH/( ,qJlfl

ro[AepffiarruR ua6nroAaeMoro ]rcIIycHa]rufI 1l flAtlax aN{rlcctrll. Ecllr 4axo
BpeMrr )nrrBrrr,r FIAop aMnccrll,r iloprIAHa 100 tron., ro norlle6onaJlcrr 6l,;.u 100 paa

6olee a{rtfenrmnnufi uexaurau, ]1c]r{eJlt ropepaclpeAeJrelrlIc rerrJra rlroro-

ct[eprr, AJrfr rroAlrcp]r{aHr4rr Herrpol)6lrrHoft alrr.rccur,r erux o6pal}oBaHtlI1.3ro
o6crofirenrcrBo arrarorr4alHo I
'r'o,uy, lru HoTopoc yr(a3a.rt w
l:i. ,\. .,\.r,r6u1rr1\'r,urrr l1 tl I r lirr
llirr'('Il()l'l)('tlllll tt0ttPr';rt,ttrttoi'i
i)Nlltc(111il lro(r'titl\troiliIl)ilIJX
ilrc:rit'r']r rra'l' 'l'arr, 11\\'Arrr r,r

i\p. llc.rulrlunir 4(X) apr'/t'l,r rr .t'crt
()("1'lr, ll ('\'11(llOC1'l'1 , ll()l{OTO-

l)il,l i[r]..t]t il{'('t'itttltoililltiloii
o1/lirrlu (rra oAlr.rulr(\' o6'r,clla)
llCrio'rol)ol.o il("r'orlillilitt :)il()ll-
l'll!1, ll Illl'l()l)()(:llo, rl'l'o oilil
(il)ilrilruuil t' o'r';1a.rt'ii /(,ll nr\'-
1'l)olrur.l-\ t'.trocrr Ootrrrrla, r'il(r

tJr,rl(('.lroillt(r ;)u(tl)t'llil ilojll(('l)-
ilillllil(\'l(',1 r"lillUlr)llill)lllrl\l ori-

l)ililor,r :iit ('rr('1'r()l)Nofli(('l)rrr,rx

6r,r Herroltepuo 6o.;rsrlne
o6.rclrn _102, a r,rHTeu_

rror.rorueur{u ft = t[-2ti77o

2_T,
Onr. 1(). Cpclluee na6,rrroAacuoe pacflpe[crlcH]'tc
IIHTCH(II4BIIOCTII B'tAPAX IIEIIPEPbIBHOII 3MI{OO}II{
(ro.rHu) ; rryHr{rrp - paclpeAeJrcrrue rlurelrcflBlrocru
[3.1ryileHnfl pc.ufl T]1Br{(:Tcr{rrx sJrer{TpoHoB c Slreple'Tll-

tre(rflrrM cneqrpor\.I clN (li) a. 1.lE .),0:5000 A.
lloalrrturl.

14s uoaMoH{HLIx MexaH?I3MoB o6paaouaur'rr alor,i DMr4ccr4r,r oJle4yor opauy
}ITC I4CITJIIOTITITI, PEI{ONI614HAIII4I,I IJOIIopoAa B oIITl,ItIOOHI{ To}IHOIl MACcO, TAIi

ItaH, col'JlaoHo pacaleralr 3. P. Mycro,nr [12], r,ruroucrrBno(]rr, B SroM (rJl.yqao

AoJr?illla 6sr noapacr&Tb 13 Itp&cnyro aracrb (rilor{:t'l)a. Ona ue ilro)r{cr 6u'rt,, ouc-
BI,IIIHo, oBflBar-ra c fiporloccoM paccetlu,llr rra cuo6olHbrx aJrexTpoHax ucno-
Tollblx, Halpr4.Mep - aJrcrtrporrHrJx rtorrAoucauxii, TaH nax ilpu sroilr upo-
IIeC0e l'rnTcucI,IBllOOTL AMI{C('I4II UC 143i\,ro}ttrJtaCb 6bI IJAOJIT, CnCrtrpa x. IJO:t-

l{o}fiIlo, rITo aTa aMr{ccl4u LrBfI3aHa c pelrfrT[rJil(]rcr{r,l4,[,[ SJrer{TPoHaMr,r. Ha r[ur'. 10

llpeACTaBJrelIo cpeArree (Ann ncex cryqaeB rpur'. 9) crcr{rpaJrr,Hoe llacrllcAcr-
JIeHIde r.rcnltipsrnr-roft aur,rccua B eAr{Htlr\ax tlu'[or.tr]r,uJuoc'rt,r uplr I : 5000 ri
(rounra). Ono xoporuo corJracyerctr c rcopornrrooxr,rM pacllleAcrreHuo\,r nH'l'oll-
(l,IBnOCTr[ ,II]JIYaIeH[IfI peJrtJlrr{BlrCTCr{r4x e,rleHTpoHOlJ C' 3}rCpteTr.lqecHtrM ctrcn-
'r'poiu d|f (E) o 1lE, (1:1). Oguaxo coo'lrrcrcrrllro o6rqopo xoAa B paocMarp!1-
ltaeMoM YrIacTHe clcHTpa cule Hr4rrelo H0 l{oHa3brBaeT, Tan Hart aHart Tr,lqe-
(rriafl BaBr{crrMocrr dN (E) u fi-'r rrourroJrucr rro,il6opolr T npei{oral}[.r.rr

* Hpone roro, i{onyo"ue ranoii [po]leco, Mr,r tro.ir],,r]u-ru
a;rcnrporrlrbre r(onrteHTparlus ='lQl8 clt-Il. (Sunctrrrfi rra cAlr{ut(y
cr,rBrrocrr, rr3"rtyrreErrfl rrApa -1010, fiosroMy rpu noar[r[r,il1nenrc
il0Jlyu14M i?c: lOltt).

I ( )'r'I li



qaM6re pa3Hoo6pariliBle 3aBr.rcrrr{o(,rr,I. Pemarcr4urrl .qoBoAorll lJ llorrr,3y raHol'o

o6'r,ncnenlrfi lrol'Jrrr 6I,1 6rrrt, lr3MopeHufl 1I o JI fI p u 3 a rI u I{ HerrpepBlB-

uoft oltucclrn. 3Tu rr3Mepcrrr.rrr sntrflrbri crreHTp flAep aMr{cc}rrl cH}rMaJrcfl rlepeB

floJlflpor4An\rro Nroaarrny, [oMeqeurrylo flepeA lporounac'runxoft u cocrofltllyrc
r{3 rloJrocoH rroJrtrporrAa c Bi}a}r\{Ho rreplenAtrnyJIapHbIMLr }Ial1paBJIeIl}IfMtr

ronnpraaaulur. flpeguapureJrbHbre pe3yJrr,Tarbl u3MepeHrrft [ona3r,IBalor He-

6orsruoe,, na 5-80/0, orJrr{alr4e B crerreH}r [oJrflpr{3arlutr B rrpeAeJlax troJrocHr{

or coceAHero crexTpa tforoc{eprr. Ognaxo arrr AaHHbre rly}r(Aarorcrl u garr,nefi-
ruefi upoaepxe. Xorn BoaMolnHocrb llaryqeuufl peJIflTL{B]rcrcI{I{x aJIeHTpo-

HoB B AaHHoM crytrae ucr{Jlroqarb Lteilb}r{, BoBHr.IHaIor oqeHb 6onrruue rpyA-
Hocrlr [pu norrbrrxax o6rRcru{Tb r{x uu?r{enqrrlo n arrvlocrpepe Cotuqa ua-aa

cpaBr{r{TeJrbso strcoxofi ee [JrorHocrrr r{ BoaMo}nuocrrr Baryxaur{f [Blrxterrtrfl
arux qacrrrq B pe3yJrbrare pa3JrlrrrHbrx rrorcpb ([anr,uefiuree o6cym4eurle Errrx

BorrpocoB cM. B HoHqe crarul).

$ 4. oCOEAfl eMtrCCIIfl B RPbIJIbflX (tYCbIr)

flBneulreu (ycoB) rvrbl rraBbrr;aer{ HparnoBpeMerrHoe troflBJreHl{e flporfrfielr-
Hbrx rr oqenb yar(r{x (uo nr,rcore cuexrpa) aMr{ccr(orrubrx (nnra a6cop6quouutrx)
r(pbrJrbeB BoBJre Jrr4rrlrfi conneqsoro ctrexrpa rIpI{ orcy'tcrBI[lr cnoJrbxo-uu6ygr

cyrqecrBelruoro BoBMytIIeHI{fl l} n4pe .nunuft,

P a a lr e p u o6nacreli, t'Ae BoBHuHaIor yctl, uflorAa rlopas[TeJrr,Ho

MaJrbr'- He 6oree fipymna pacceflEl'Ir (300 xrtr) ; ecrrw Ha crexrporpaMMax
rroJrocHtr DMr4ccr,rrr ycoB [oJryqaloTcfl BHarruTeJlr,Eo rlupe (r,ra-aa ,4poE(aHEfl

B Teq,eHlle aKoIIOBIIT{rlr), to nuayaJlbllo oHI[ BocrIpIIHIIMaIorCfl HaH 6 n e c r g-

rI u e JI rr H.I{ E, r{e I[Merolql{e mupl{Hbl.
'flo.{r}r .icer4a 

ycbl I{MeIor cBoI{M trpoAoJl}fieHlteu cna6yro tr o JI o c H y
Hgrrpepr,rnuoft aMtrccr4v.l rlooroMy Hal1ercfi, q'r'o oHtr SaxBarbr-

Baror Becb ru4rarurrft ctrel(rp ({ur. te). B pegxux clyqaflx Era noJlocxa orcyr-
clByeT. Ilona eule r.py[Ho cr(aaar],, n nanot nocJreAoBarerbHocrl{ rloflBJrflrorcE

yCU u Ee[pepbrBrrafl oMEccIIfl rr HaIt cBfl3al{br o6a gefleHufl: qaCTO uOJIO0HI4

HerrpepbrBlloft aultccur He cotrpoBoll(Aalorcfl ;IBJIeHI{eM ycon. flpo4onmll-
qeJr6rrocTb cyUIecTBoBaHtrfl yCoB lrcqficilflercf MIlIIyTaMIlt' cal{oe 6onrmee -
AecflTItaMtr Ml{}IyT.

.flsnouueyconua6nroAaercflHaH B IIeHrpe'rar{ tr Ha Hparo
X r[ c ]r a, rAe ux ilerqe soero o6uapyxtl{rb. O6nacru, r.Ae Mo)ItHo o6uapyrxul,

ycbr, xapanrepr{bl HpaftHe'HrroqxoBaroft, ryp6yileurnofi ctpyntypoft ruur.rz Ho,

Ha1trq14eM cBerJlbrx I4 reM]IbIx nrr6pocon u ctpyft (jets) lr He6oilbultrx paBBI{-

Baroqtrxcfl rIflreII B rpymlax co cJIoEtIIofr uoJlnplrocrbro (cnn. t!ur. 1t). Oseub

qaoTo ycbl? Tar( ffie r(aH r.r rroJrocHlr[ HenpellbrBlloil ol{il.ccw, rroflBJrflIoTcfr Fre-

trocpeAcrBerrgo y H p a fl ral{Ex rlflre}I B o6Iacrtr rpanenruux uouefi ({zr. t1a,

6, i); s aTolr orrrotrIeHtrI[ oHI{ anafiortrqubl BctrI,rrunaM. Oulr ua6nrcAarorcfl

trrrorga s6nreu or aMtrccuor{Eoro o6paqeuua Bctrblrren (Sw. 1,2a). Ho cuep-

TpocHotrtrqecHrr flBJre}lr{e ycoB B IISBe0TIIOM CMbICJIe IIpOTTBOIIOJIO}nHO flBIIe-

nUtO nCnUUieft, r[e Ha6JIIOAaIOTCfiOqeIIbcllJlbl{afloMtrcCIIfl B f A p e JI n1f..ufr.

I{ cpaBrrrdTeflruo cla6bre tr EerrporflzfieuHbre HpbIJrbtI (noueuno, HpoMe cflyqaff
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Our. 11. Ctltrluetpnuurte I{ oluocropourrlre ycbr Ha Arrcne Connqa'

p-cr'rMMerpnqHlte ycbl B IId Ha.Hpalo-[ucHa; Q^afiefl..N] 
,l287; 6-o[Hoc-TopollHlle (cl{Hue ychlD B Hc BAaqu
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tTtllr' l2' Torttt'rlt r"rllyriryp., )^t.'::.",.', o Jiinrufl-r JI rr l( (xoporuo 3;r\rcrro;ril.urB;rrro rlprS,rr-
t- o{lrol)oB rrr \ .rr rr H rr ii cr.ttcr" il c iL yeog).

o - yclr (Halrel)x\') lI ctlllccllrl. ncflhlrxr{I oH[3y O JIluuIltx It II IIsi DCILIUI{&,\i 10lg; 6-,toUtillBcrnyrrrvpa 0!ltccrr]l Fcrrbilrrr{rr At I:71 a Jrrrrfirrix Il rr IIe: alrrrccrrir',,t_ui.r,ii"*"."rurr rr3 /,t,uyx 1o[-iaiirrr,,Ix ltrrei,i rutrptrrroii ,0:,5: 6 - o:uocriiiioriG 'ic,,n,,. yc6r, B rrrurrrr I{ Burrr3rr Hna,, Ilrrc*a:clerrrp J\i 1?,89; a_ ycu y ca:r6ro xpaa narua s"n;Huli ril-cniir,rp,ll toZli.
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Or.rr. 13. Ooo6an crpynrypa aMr.rccr.rr.r uail Hpaei\[ /rlrrcna r HilrurorrHr,re ycLr.

o-I0LI HaJt lipaerl ,ltIIcI{a ts lrla; oarieJr ,Ns 1052; ti-1'crr Ha.q oari0Jrou R ll,a; c -rorrHarr ct,pyl{rfpa orrrrccrrn
r JIIIIIIII lIa Il,rpIiorl rlporyOcparrr(u; orICr{Tp,Ni 1344 z- (riyrroJI) ([ar{oJrhrroii ourrcorrrr rrai( JIrrilcii Ii (pactru-
ptllolqccc,l ,ll(po Ila l{palo); crlclirll N'! 561; 0- },cLI Ila llalt 0ario.[o]r.rYe 1ll0 (crrrilrcrprrlrruii (tslipLrrD); e-ua"

l{Jrorilrbro ycbr IIs }. ripirlr l(Ilcfia; t!artctr "\! 1359,

Z

B



6

@vr. 14. CAsraru fllrnuft s cr{Hroro cropoty rraA ycaMr4.

o._cnBlrr rI'IHilfi He il II HaIt ycaNrtr B {anereN} 874; 6-ro
lHe JIJrR anuLru I(; s - cltrlrr| JrHHrllr! FIB B cr,rHroro oTopoHy

u rlrarrere N-i 873.



CtrJrbHbIx Boublmcr{)*. Itpoue ToI'o? rloJlooltt{ 1rs63 3}laquT0rr,Ho -{'x{e (no r:r,r-

core cIIeHTpa), qe]u IIoJ]ocHr{ 3\{t4ccrIr4 BcllbllrcIt.
lrcrr rla6nroAarorcrl y uccx ilLlnit Eansneytoncxoft cellrrn cr Ha 4o Fle,

xorfl [oilyrrurb cnenTporpa\{r,rbr AJ]fl Bcex arr4x nuuuit 'oguonpeuenrro
1'pyA[ro ].{3-3a Kpa'rrroBpeMCuuocrr,l c)'qccrloBarrnrr orux o6ljaaonauuri.
lloane nlrrurfi FT, u H-, oHn rpocrr4parorcrt rrHor.Aa Ao 10 A. Bosne ri4-
uni.t FI u K sa6nroAurdrcn rlau6onee nilorrrmerlHbre npr.rJrsfl ycoB -go 15 A.

13 prge cJryrlaeB roryqeHbl cnexrpolpaMMbr ycoB B MerarrJrrrqecr{rTx Jrlr-
Hlrrrx rpr{rnera Mg, ).). 5167.38, 5172.70, 5183.67, ynrrpa{noneroBbrx Jm-
Hrflx Ca+, )J,3706.02,3736.90, Jrr4Hr{rrx rr{oJroaa !r Apyrr4x MeraJrJroB rr r,rx

I{oHoB; u.B-aa 6oJrr,rurrx Dncrroal{qr,ri,i, n Jrrnr,rflx rrH(|jpaxpacuor.o rp}rfiJreta Ca+,
).I 8498.00, 8542.75, B662.tt ycbr rroryrrarorcu rrrroxo. Hu paay u0 ua6rro-
AarIO0L A'rO fIB.lIclIi{Q B rIr{HI{fx Na, 1)r rr.Dz; nc !rcctrrcAoBarro aro flBJreHr{e B Jrrr-

IrI4I{ reJrr{fr D s.

Vcrr r-ra6nroAarorcrr rar(x{e B xlloMoc,lrepe TIJIIT HaI I{l]aoNI
Alrcxa ({nr. t3o) HerrocpeAcrBeHHo ua4 rlranenolr (tprar. 136 u 0) LIJI}I B ooHoBa-

Hurrx apyrrrluHbr,y npo,y6epauqen. ll rlpnrrx npory6epauqax aMIIccI{tI

BoAopolHr,rx rnlrui,i cocrol{r xan 6nr r{3 orAerrr,Hblx roHltllx ycor: (Qllr. 134).

Tax rxe nan rr n cryqac rroJrocon Horpepr,rBrrofi. a:llwccttu, elarccufr ycoB noaJie

cr{Jr6Hr,rx rnnufi I{HorAa BaMerHo BaJrI{Baor coceArrr{c, 6o.nee c,na6rre {ipayn-
ror[eponrr ruH],Ir4 (cr,I. tfrar. le, 17.o, 6, 1.2a, a); rj Apyrux cilyqaflx (rpr,rr. 11a,

t?e) groro He ua6rrogaercfl, r{o rol4il o6napyrnlruaerca aanacrr.tuft

cABr4r r] cr{HroIo cropo}ry arrrx ru,rur,rri Ha uoJrocxe ycoB, a

Tanlne cABnr cauoft tlrLvrvr, noBJre xoropoii: roalrunaror ycbr (r[nr. 14). Taxue
CABLIIU, BO3Hl,rrtalorqrre npr4 rroflBJrer{r4^r4 ycoli, Aoc'rr,fl'aroT rro HaIUI{M l{3Mepe-

Hr{rrM AJrfl Jrr{}l{[ I{o uenuuunrr 0.2 A r,rrrr 8 rtlr/con. Halr6.o;nee IaHrel]ec}ro

IIpI{ ATOM OItasr,rBaCTCfi TO, qTO AT}r CA.upIIl,[ Ua6lrO,4arClr.Ci ne 'rOrrrtto B rIeHTpC

Arrcxa,Horru6,lvtau caMoro nparr Al,rcHa ({nr'. 14a,6, lla),
Bce aru tfaurrr cDlrAereJrbcrByror o roM, qro o6,lracl'r, ycoB, ran ]fie HaI{ II aApa
HerrpepbluHoft auuccrlr, Mo)fier Bo3Huxarb lra lraairllqHr,rx rny6ltuax B arMo-
c(repe Conuqa, rrprtqcM aru o6nac'rlr He rorrbno rroAul{Marorcrl HBepxy, Ho I{
rrclblTbrBaror pacrIr{perrl{e (na uro yHaBbIBaror AolnJrepoBcr{r{e cMerqerrI4fl

y caMoro xpan). ..\na,norraqnoc rrBJrcHt,re pacurrlpeHrrrr o6Jracrr{ oAHoBpeMeHHo

c Boaropaur,rclr y ucrrbufler( frBJrflercrr o[]rur[ ua nalr6oree xapar{TepHbrx [prr-
SHaHOB HecTaUUoriaIlHOcTIlt nnrenrlr)i.

,{anee, oAHrrM rre uan6onee r{HrepecHbrx cBor,fc'rn ycon rrBJrtrercrl orqeriluBo
Bbrpar(eHHafr acl,f NIMe'rprIfl eM!ICcur{:. tloqru Bccr'tr4 rr IreSa-
B rr c rr M o or uoroxtcurrfl Ha Ar{cne (c,r,r. urrxe) cr.rHee HpBrJro aMl{ccr{u tIB-

Jrtrercfl 6onee ripxrrilI 14 IrporfIEteHHr,IM, aIeM l{pacrroe, xorfl rrrrorAa na6nro-

,[aercfl o6patuufi at[{ent (Sur. 716, e, t2a, tlla). L}pcvruraun na5rroAaercrl rlpa-
rirr.recnn oAllo rlrilrb crlHce rrJrr4 npacnoc rrpbl.xo (Sw. 7L6, 13a, 6) ..- ralt
t+te, rtaH !I rJ cJryalae opyrrrr{Brrbrx urr6pocou r} rolJrot{cttur{, xorfl B nocJreAHel{

cryqac unprrua rroJrocxl{ rror-Jroucr-rr4rt 3uaqurctrrb}ro 6onr,rue (t!rar.. ttc).

'E Ilpu.xatattu.c n.pu. t;oppeHtnUp?. ll a,rrl rrr';lit rlro o6rrapt,irtcrro,
It.l,Ic orIertL .ll[)oltfl7t{(],UtLtc lipLt"ll,rt tj-\lII0(:l.ILI \, (ru. il,tU,rI lt0Iil}tululi
Ilil cLtoII.]re]U{fl (\i(rot})) I)it jt.:rII(tHo_!I IIl)o,t}l}l{otI Itor'1 n.

rr1'o Itl)arr(ol].Po-\lcll-
i6a, r;ra) 2) ct.ic't'ol'r
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A 6 c o p 6 q n o H H r,r o ), " 6r - rrlJrolllto cpatsflurcJlsuo poAnoe, lrx
JIoI'no cnyrarb c rrBJreHrreM ol)ynrlrllrbrx rr,r6pocou: olrl{ rl3poAr{a ronnJrflrorcrr
ltlecre c aMr{ccl.,oHHLIML{ ycal{}r no o6o cropoHr,I or paaAoJralourcro ttx nc6om-
rrolo rrrrHa (cu. t4l).

a/-

C)rlr. 15. l{our;'pr,r.uItnun.I'Io B pagrrr.,rHr,rx ycax (uynrtrap, upyxriu) u oooo;lrrcii HeBoBMy-
rqenrroil :rnnnu H, (ro,rmu, (rtrJrotttl{afl ",rnur,rn).

C y * e Ir r,I c ai\,ruc(luollrlori lotrocnlr )rcoB rro Mcl)c yl{aJroi.ultr o.r r(oHT]la
JrIIHt'lu BecbMa xapaxTcpHan oco6oHrrocr6, 3aMerHar] Bo Bcex cJryq;1y,* (rlrur. 1,
lI , 12, 13), 4cnaer fllJrellne yoou crror{rpocronfiqecxr{ cxoAubrM c rrorrBJrcH[eM
xpouocrliepurrx crpyrt r{Jru apyrrr.lru.urx lrl,16pocou (cnr. rrr,r}fic).

O6paruuca ri crterpor{roroMerpr'rarc0noMy uccJroAoBa}rflro arolo r rJJrofir,rfl.

[1a 6onee .reNr 100 Ha6nroTqcnr.rfi .r'arouy 14ccJrel{oBaHlrro 6rrno rroAuoprHyro
oltoJro 30 cnyuaee. Cncn.rpo(loroN,lorpul B[cob 3arpyArre]ra Hpaiiuefi yaocrr,ro
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uoJrocxr4, oAr.rar{o r; 6orrr,muuorBe cJryqaol oua Boal,ro]firra 6oe norepr{ pa3pc-

ruaroulefi cunrr (rrpu r;brcoru rICilu = $ ,rrrlrru,urrroilocl{ll rlIur,lp-t{Ee nc6onoc

' 0.1 mu; B TaHr4x lric )rcJror;l,rrrx, noHeqHo, AeJra,lta0b 3auucb coccAlrcr.o, He]lo3r\{y-
rqcuuoro cuenrpa). flrr lrcclc4or]a]rr{fl gMlrcc}ru, oo3MyrrlcHHufi ra ucuoany-
rqouur,rfi noETypbr cunr,uoi.i JrlrHllr4 coBMeulaJru(1b illlyll o lu)y|oM rax, uro6rr
c o n rI a Jr r{ fro.[oxtcr-rflrr 1-rn71a (go 15) ouopusrx ruullii, B rracrr{ocrl,l reil-
Jt)rpr{qccnrr4, rro coceA(,?By r,r t] rtpbrJre flccJroAycMoli nrannu. 13 c.nyuae uac,ro
Ha6rto4aeuoro cArlr,lra r,rccJrcAycMoiil nnnr,r r.r naA ycaMlr u cr{Hroro cropouy,
Dl'a trpo{eAypa npr.rrc4er n rlcr{oropoMy BaHuH(crurro ua6rrroqlroit ounccutrB cu-
HeM r{lx,IJre ycoB, rrro cJreAyor yrrr4TblBarb. l{o connacrqcHllo {eHTpor] caMrrx
olrJr bHbrx nuuuft Blrocr4'r, l.ia-Ba r.lx mr{pr4ru,I r,r lerpoplraqr{r,r HaA [oJrocnoft ycorr,
c'rorrr, 6orr,uu4e Ileonpc11oroHHocrrl, rrro Moxror r]r,I3narb corJell[roHrlo rfuxrrlr-
lro0 lrpeAcTaBJrcl[ro o (,[onTI]aJrr,HoNr pacnPoAoJreH]r r,r SMrroctril.

Ha r[r.rr. 15 rrpcqcraBJlorlbr rU]r1Mep],I Itolrrypor] JIu]ru!r II, ua4 rrorocnoii
ycorr (uyuntup) rr coccgucrYr HeuoBMyueHHoii: .rac'ru (cu.rrorruan nnrrul), co-
I0()TaBJICIIHLIX yI{a3a}rHbIM rJr,IUfO CIIOCO6OM rr0 OIIOIIHLIM JrrrHrlfril{. fJ,.nrr 5rg9l]
N! 873 npr{BeAer.rbr (rovnauu r,r npy}flr{aMu) oc:r'a'ro.rnbro n}rrcHc,uB}rocrrl Ho-
ttoi'opbrx orropHbrx.nnurft B Hl]brrrr,frx o6oux riouryporJ. Mrr llrgunr, qro oora-
roqur,io IIHTcHCI{Brrocrrr aT'vrocr[eprrblx nr.ruuii r] o6oltx cJIyrlaflx rrpanrr.rqo(,nr,r

oolrraAaror. flnr comrcrrurrx Jrrruuft nnu r.rx 6neu4 ua6nrogaorcn aaprerur,rii
arfri-ronr BaJrr{DaHrrfl (lranpuuc1r I6556.1 AJra )'(1orr 

^1. 
ft17). FtouTl,pn J\i 873

npr)/lcraBJlrrror co6or,i: frBJrer-rlre ouMMerpr,Iqnr,Ix ycoB; glrt j\! 617 ycr,r rpir6lr,r-
;ril?oJrr,r{o crrMMerpl{qrlbl, r{x o6.nac'rr, gaJrclaJra rny6orio (oyAn rro 3aJlrrBaHr,rro

nr.rrrrrfi) u rlx roflrJJronro coflpoBo]r{[aJrocb Hc6oflL]rI4M cArl{r'olu loert nltHur,r
IJo rr crurolo cropoH)'. Acumltc'lpuqHbre ycbl, c ua6rrl.ttou aMl{cc}u4 B cuHeM

Hpr,riro, rroxaar,rBaor norrryll N! 537, a ranxro i\i 246, r'Ae rrrrcr{r{e ua6rrola-
JrooI' B xportocrlrepe ua rllono cla6oft ( - 3 9'u ) rtorocxr,r noilpopr,rBHoli arurccur.r -rlllccr, uMecr Mecro [o]loJlblro peAxoe truJreHl4c lra6rt'rna oMl{cclrr,l B nl)acHor,r

r{pr,uro (uur. raruHe Qr,rr. 13o). floAo6uoc (,orocrauJrenr,ro 6lrno rpoBe1cno A"lrr
28 riorrtypoB, IJo Bcox cryqatrx 6rulr .nafi71cnbl Ila3lrocrrrt ocraroqnbrx l{}lreu-
clrurroc'rerl Ar', u non'r'yllo ycoB rt coornororuylouel,i TotIno r-reBoBMyruet-rr.tor.o

Hou'l'ypa. 3tn paauocrrr rlpeAcrauJrflIor co6oii uottoropoo llaclpeAoJrolrr{e r{H-
TeHcr{Bl{ocrr{ aMrrccll,lr r] IIl]cA0Jrax clc]trpaJrr,]rc,ri,i ;rr,r+tun, Horolloc Mo]r{e1 xa-
])ariTepu3oIraTL, rrllll n3BocTrrblx ycJroBLrax, rl-raritlr.lcclroc pacrrpcAOJroHlre
rl crror{rpe ycos (cp. $ 3).

l{a {zr. 16 npunc.geuLl rrl]r,iMep6l pacrrlloAercrirrr lra6u'roqlorli ar{r{cclr]1
['r,, r 21 cr)rqae A.1r[ paaJ]tlqurrx ua6ltoAorrlrli lr pa3JIr.,rrrur,rx, nnlui,i (.vnaaau-
Hr,Ix Ha {ur, tG) . Paanoc't'r, Dr,rrlccxr.r o cr,iHort }r nllacnoM nllr,rJro rrpr,rBe-

[oua r] BrrAe oTAeJrr,rroi,i xprrnofi AJra Ha]r{AOl'o cJr.}'qarr (aarurpnxouaHHr,re
o6lactr). f{nn naxgt)r'o cilyqari rrpuBeAcr-rbr rax}r{e paccroflrlrrrr o'r rleH.rllil
coJIHetIHoro Aucna p. IIa JreBorl cropoHe {nr'. tG co6paurr rrllrrr{oprr o rrnuo
Bbllra)fieHurrn na6rrrnorvr oMuccnr4, (go 150/r) rr clrHcM ]{pbrJrc (xpoivro cryqau
246). Ha upanoii crolloHe-rpr,rMepr,r, nolAtr ;,cn na6nroAaJrucr, oAHoBpe-
Mclruo AJrrI prrAa crrexrpaJrr,rrrrx nunur,i, n ABa rrpr.rl,repa pacnllogencunt Ar,
gnlr lrwunfi. H n K.

ltlI



finn cyxr4erMfl o rliaHuruecnofi e,nuccran neo6xo4uuo eHair r I y 6 tt n Y

saIeraHrrfl o6nacu,r ycoB. Tax rne HaH ', I{ ArIfl rroIo0oli ueupepunuoti

onrtccufr, na6ltoAarctcfl cilysal'I (uaupltnaep, r[nr' 16, cJr.yqaIr 617, u 873)'

HOrAa AMACCfiff yCOB rrpeHpaIqaercfl, He AocrrIrafl IIeHrpa JrtrHlM Ha

Her(oTopoM pacctonuuu Atro. Boo6ule IIer HI{I{aHoft aanrcsuocru Me'{{A)r

aMr{ccr{eft B qeHrpe 
"r:"!:Y 

FiBJreHIleM ycon' TJau6oJIbIrJee A)'0, na HoroPoNr

oMnccrrrr r{cqegaer, -0.7bA Ara JIflHtrI[ Hd, tlro coorBercrByet ope;1ucli

Q)trt:, 17. Ha6lrogeuurre riorrrypr,r l)M14ccnr,t l,con ('routilr) u trt'rrllirn"TC}IIILI0 :Ja

lo1;ror{e'tre B Br,rmeJrer{urrlnit'ir.uoctlrope (x}vrxrtu). Clexrp .\'L {j171 ?- ().70.

Ury6riHe BaJIeraHI{fl ro)0,4. Oluano, ecJII 6br Be;rnrIUHa to 6rrna cYqo-

CTBeHHO 6onrme 0,4, To, peAyUapoBaB na6JIIoAaeMyIO JIHTSHCfiIIrIOcTb 3a

trOIJrOIIeHfie B BbIItreJIeE(aIfIeNI CilOe (SaHtOp e-.1, tI - 
OlTrlrIcCHaFI loJILItra

B C{epe JrnErr,rr4), Mr,r uoilyqr4ilu 6br, B 11poTuBopeqtrfi c Ha6IIOA9HII;IMII'

rrro uuTeucltBlrocrL t[axruuecxofi evrltcclru ycoB, Ha6JrIoAae]IbIx ]Ia [ !r c fi g;

BaMerHo 6olr,lre (nopngna rrecxoJrblrr{x Aecfl THoB npoqeuton) I{rIrelrcr4.BIIocrll

ycoB, Ha6JrroAaeMbrx I{aII HpaoM AlrcHa (ue 6oree tooio).[Ioarolll'neru-
,,,,rru "o:0.3-0.4 He[areHa' r]o-BI{AI4MoMy, or BepxHelo trpeAeJla rr):6nl1bl

BaJIeraHufI. Ecnu upruflTb BTo BHageHr{e, To tIo}r{Ho HapfTu BerlllgrlH\r NIIIO-

)r{1T'eJra ,-rtsec'0 AJITI pa3rl}rrrurrlX paccroflrrltli or ue}ITIta irIIHrIIt c [oilI(]Iqblo

reollr4r o6paaonagufl BoAolloAnr,rx nranuit. C uolrorqrrc AaHHbIx gnn rrautrlt I,[n,

rrpr{BeAeHHbrx R Hameft pa5ore [13] (pacuupeHlre BcJreAcrB]Ie a{drerira

[aBJreHrfr), 14: Llt]r HB r,r gp5,rt1x, col-rracHo It1ll (IlltapH-arp{rext), I{I{ l]bl-

rIIrcJrI4JIIl fioH.Typbl ycoB, T. c. IleJIlrtII IlbI A/'re")'ttc0, I{ctrpaB.ireHHble 3a rlofJro-

rUeHr4e rrplt ..0 
-0.4. I'Ia (ur. 17 rpnregeubl B Itaalecrlle rpl4Mepa srld

norlrvpbl AJIrI crlonrporpar{rlr,I J\! 617 (H' ll LIp)'
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Ecnlr ncnpaBJreHuyro rannM o6pasorrt BMtrrccuro B npbrJrbflx )/coB npeA-
cTaBvTl'b B BnAe

(4, r)

fAe At^ -.-orruuecxafl ToJrtUa o6ilacrn o6paaonaurarr ail{ncclru ycoB,
a p1: f lllty-16 - onrncclrn (xoropyro u r{pbrJrr,flx Jrr{Hr{u [{o}r{Ho cqlrrarb rro-
cToflHHofi), ro Mo?r{Ho cAeJraTb cJreAyrorqfle, roHa qro IIpe[Bapr{reJ]br.rbte,
BbrBoAbr o xapaKrepe er,rlrccurr ycon. Ilara6oJrbrrryro rpyAlrocrr, B 06racHeHflil
3Tofi aMrlccIIH rlpeAcraBJlfler ro, arro rxtrl]r4ua rr frpltocrL KllbrJrbeB B 6am,-
MepoBcnoft cepllrl lIJM coxpaHflercfl npaxTr{qecH[r. oAr{HaxoBoi.i r4r[ oqeub
r'leAJrerrHo y6srsaeTc HoMepoM B ceprrr,r. B arol,r-paAr{}iaJrbrroe orJrr{qrre
ItoHTypoB ycoB or noHTypoB BcrlLImcH, rAe rII{HrIfl Hd pe3Ho BbIAeJIrIerctI
cBoeft 6onrmeil rxrdprlroi{ rr rrpHocrbro cpeA[ ocraJrbHbrx J]!rHr4r,1 cep\ru
Ba;rr,uepa. Pacmupeulre DMIrccuu vcoB rre Mo?Her 6srr.r, cnflearlr-r c crf{enrou
,[onunepa r{ Baryxa]rueM uail)'qe.rurrr, Tar{ HaH aror r{cxa}rlraM nprrBoA[11,
ri oqeHL cilJrbEoMy llocry p) c rroMellolr Jrr{r{rrr4 lr x aScypAHoMy AeHllc-
r{eHTy 6anlueponcxori ceplrlr. Erqe 6olruree pacxoxrrqeur4e c na6nro4cH r,rlr,rl.r
uoiryqaercfl B cryqae pacIUrpeHUrr r 3-3a e$rpenra AaBJlerrrrfr. llecxonr,rto
cJIolr{Hee AeJIo o6cror,rt co iltrapx-ar}ir[er(roM. ]Ssrsncneurfl MHo]r{rrreJrrr

1 - s-^'x B aro\r cilyqae Arrrr aJlexrpor.rubrx [aBJrer{n fi po- 50 6ap u
pr:100 6ap lr qlrcer aroMoB BoAopoAa Bo BropoM cocrorrrruu. ly'r:1016
rt 1015 flor{aablr]arcT, rITo R [poaparrHoit o6nactu, rAe aror r\{Ito[tI,ITeJIb - At1,
(N'> -gA), BerI4tII4Ira pr po3t(o pacre'r o yAaJreHlrer{ or rleErrpa Jrr{}rrr,l,
a 3areM yrr(e Ha caMblx Hpaax Hpr,rJrr,eB craHoBr4Tcr{ nocronlrnoli. B ro rne
BpeMfl B cryqae IllrapH-arp{er{ra x,rbr AoJr}nr{br 6rrrr,1 6r,r rrMerr, pr- const
I r'rr{reHcrlBnocrb (3, t) 4onxrna 6rr cJrcAoBarr Banouy t/A).'/' ao n c o r,i
IIpoBpauuoi,i o6nactrl r{prrJra (ooauorruoe r{BMc}reHrre p* c r.ny6unoi,i
3ltrocr, He Mo)fier orpas[rbcfr rra BrrAe xourypa). Taxulr o6paaou, oc]roBHafl
.racrl ItpbIIEeIl ycoll nol{aablBaer 6onee t{eIJreHHoe rraAelrr{e I{}ITeI]-
cfiBHocrr{, qeM ts cryqae Illrapn-e{{enra. I{poue,ror.o, rr aroM cryqae
(npu aagau*rou 1y'r) orrrrrl-rar{rr rrorytraercFr 6orr,ruee BarroJrHerrne 4.ro
ypoBIIt{, uemenrl 3-ro, IIpaHrnuecHr4 oAllHaHoBafl urr4l]rlrra ycoB ]I*, IIi.J

B cryrlarrx 617-618, )con 5z nurrlrii [Ip, 1{1 u Jr}runr,l rxeJrcBa B cJryqae
893 raxme yr(aBbrgaer Ha ro, uro lllrapx-a{rr}exr eABa Ju.r lroxe,r 6r,r,rr
qeJrl4r{oM 0TB0TCTBeHTILIM 3a pacllIl'rpeHrle 3}II,1Ccl,Itr B ycax, xor'fl, BoBN{oxrIo,
orr rrfpaeT HeHoTOpyrc poJrF B caMbrx AaJreHrrx npbrJrbax.

fTprauegenubre AaHH.re cBnAereJrrrcrByror cr(opeo o6 e{rpexre rr.rua .ryp6y-
JreHTrrocrr4 (xorAa ymrrpelrr{e He SaBrrc14T or MoJrexyJr.frpuor.o Beca) r,rJrr,t,

roqlree, o6 atf{exre MaHp ocHorrrdqco K!rx /{Br4}rr errafi.
Ha Hecrauno,ap'locrTr flBJreHrrrr ycoB ,r lraJruqrre B H,lx 4numenufr

yr{a36lBaer Tar(Ete orqe'fJrl4Bo BbrpaE{enHatr acI..,MMerpIrtr t4x oMr{ccrroH-
rrblx r{ouTypoB: B noAaBJrrrroqeM 6onrrulrnc.rne cjryaraeB (cit . $ur. t6)
cr'lHee HpbrJro flpqe 14 nporfrlr{eHHee HpacHoro; BpeMeEar{r[ r.ra6lrcgae.rca
npaHrnqecHr{ oAHo Jrrlmb cuHee uilw (perxe) HpacHoe HpbrJro. 3ror. a{r}iex,r.
acllMMerpr4r4, fiaK. cHaBaHO B Haqare STofo uapar.parlra, rr e 3 a B r,r c l,r r
or rroJrox{eHr4rr rra Arrc}rc }l Bbrpa}r{eH Aa}He pe3qe l\iltl }rcoB,6nr,rarrr,rx

I i);;



li Hparo, r.A0 raH)fie Ha6[rOAaIoTCfI oAItocTOpoHHrIe ycbl. IIOIOifieII]4e i\'IaHcrI-

Myr\{a acIJIvrMeTpI{I4 A).,, (clr. saIIIrpIlxoBaH}ILIe.HoHrypbl }Ia rpr'rr' t6) R ogHltx

Ir Tex mC ycax BoAolloAHbIx JII4HI,lii llJll{ CJISTI{a CMeIIIaerctI H rteHTpy

.iu{rrr[tr (uaupuuep 873) unu npar(ruqecxl{ He lvleHflercr] Irpl1 nepcxol{c or

urr3lrltrx It Br,Icrlrrl\{ qJreIIaM cepl'IIr (cr1"Irn 617-618, U93), r' c' ReAer

co6fl ral{, HaH 3ro 6rtno 6u B cJl)rqae AIII'I}I{eH1'1rI aroMoB (A)', oc )') ' (14aue-

rrotlnft A).,, u npeAgJlax 300/o o6uap\')rtlIrb Boo6qe rp)rAHo ,I3-:la HCToq-

mocTell t!otolpar{rr,ruecl{oro x,IeroAa . )

/.0

e-Ttsece
I
I

ii\
\\
I \t
ri
e
0.3

I, 0./
:lo -/0

(Dlrr. ,l8. OxrlrAaerurrfi reoperurrooturri a(r.[exr acl4r(Merpr{n aMllcorII{
B .trrurll{ FI, /I.nn paBJrrIqHLIx paoctolruuri or qeHTpa grcxa (nynHrnp).

0.ro flnncrrr.rc ac?rMMerpr{I{ Nroliro 6u 6u5 Ta1}r{e cBfrsaHo c 11 o A'b-

C I,l 0 M rrACIl ol,lltccttll yoOB It arMoc(pollo Co.rrnqa, TaH r1an c raHI{lvI illlol\ec-

cotr 6.1,gc.r cufl3au cAlrttt' IIcHrpa SilIttccrl14 ll clltLlolo cr6poHy. Ha uOn'rcn,t

96pa11arorqcl'o crrorr R o6[acru ycoB vltaBr,IBaIor cABIrrtr nlrrrtlii B cl{Hlolo

crolloll.)r IIaA ycail,tt't u6lrttBr,t qenTpa AIlCfta. t{to6rt RLIflCHLIIL Omra4aemrrr:i

B OTON,I Crr.\rtIitC etpCpCrt'r, N,ILI rtOJIO]ttl,1r{ }l.SNrepeE}IyIO }IaMrI IleilI,IqlIHy

. -t. sec 0
Jl'u:3rg t 

1
(4,'2)

l.l[0 e./ 
- dtal.ll,t.ICCnan aNIltCCI4fl, t{OToll.\'lO fi.1r4eNI CtII,lTaTL Crlauetpt'runoii

(r"\,utiur.roii or ttocuro,IlbHo J teHTpa rL EIoI:i ArI4I-IbI I.loJI tIbI, a

t,.:1[r.s.,,,y''(a'),
1'/1r)

, a),, i.,,

' - AID A).o

34gci, l,'- cnopoc.tb IIOAl,eMa tl4ell al,rllccl,rlr (He 6onee t0 fi,vl/c011, colJlacHo

gBMepcHI4rIM) . llpr,runu 1V,:1016 1I l'tcuoJlt,3yfl AtrFt su,, u l- (a') HaItrM I{atl-

Hbrg AJITI Ho3([{l[{lreHra ilOrrlolqeHlltl ]J JII,I]It4I,I H" [13], MLI trorryrll4M 3HaqOH14l

e-:'.scc0 /ut,r PaBJrrtqltblx paccron*tul)i or IIeHrpa ,Topl rl'IHI'In ({rar" 18)

lr llaSrrocrll Al',ie, aur'tcc}4l{ B C[lBeM !I ItpacuoM r{pr,ure.

Mrr nlrgnu, aITo 3 cJlyqac quoTo paAt{aJILEOIO rr0A'beMa acr,lMMeTpllfl y 6 U-

B a e r or rleHrpa H nparo l/I [otl03aoT y fiPafl At'l0Ha, qro pesHo IIporl'lBOl]OqnT

I/ cos 0

c
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tra6JIIoAeHr4flu (oco6oHrro rpan'r'1, rrolDJroHrrrr oAuocropoH]rllx "yooB y rillafl lr
uag xpaeru). Taxlrur o6paaort, ,urJlcrrlrc a(irlMMerllrlx ycon Aorrx{r{o 6urr curr-
3aIIO C HepaAUa.rIbur,rl,rl,l iulllxtoH.rlflMlt ltJrj,l cItaI{l4N,r-TO rrpolleccol,r

llacIIIupeHr{H o6;racrt't 3NIj,I(1C!II{. Ha o'ro yr{a3llualoT TaH}r{e cABtrltll
tuunitHal{ycaMr{ B c rH ro ro c r o Il o ri y y c a M o r. o r{ p a rr I"r1 c n a
(co cnopocrflMr.r [o B rsr/cex!; crvr. rpur. 73 e, 0 n r]rr,l.. 14). Iloao6Hoc pacru]r-
l)oll[e rvranoft o6nacrtt SMI,lcctII,l uo o6teaTorbuo rrpeAcraJ]Jrfirb ce6e u uu4o
o[;[,IMerl]r{qHoro (B3p6IBaD lrirn Br,t6Poca qac'l'nu oo uLrc oroljoltbr o o,q rr }r a-
r{ o B r,I M I{ cHopocltlMtl . }'qa;trt toull{ccfl o'r ua6nro4aroJrtr qao,rflrIbI rJcor.Aa

r,r/{yr rJ cropoHy 6ons irrr.rx orrrr4qcclrl4x r'.[y6uu u ropN4oa frrt,tL
6r,rctpee, r{eM qacrr,rr(br n HalrpatsJrcHl.,r}r na6nro4a.ro.nrr . C o.rr,m uMcHno
o6oron'renlcrBoM Molltcr 6ltrl cur;ralro ro, trr-o L,r.rrr('c Hpr,rJro ycou, Han rlpa-
BilJtO, flpqe ll rtporulr(oHr'reo ltpaoHoro n o B c o M y lI r4 c H y. tlac.roe iloflB-
Jl0ilr.{c ycor (rax mt} riari u BcfltrnroH) )r 0a}rot.o nparr rrfl?e}l yr{a3brBaer, qro
r,ialElrrHoc norre Molrior cAcJrarb nr,rSpocl qacrr,ru acr4Ml{or]luqHblxrr - oocpe71o-
ToqeIrHBIM, B ocJIorJItoNI, IJ illJyx III)oTlIloroJlo)r{ubrx Haflpar;JreHr{rx. Pacullpcr-
.uttlt o6nacreft aryruccrttu oArlorJlior,r0u Ho o pocrolr ultrerrc14urro0T-Lr qacro lta-
6trtoTlarorcr Bo IJcrIbIItttiax t[ .)/Brtax cl]\/11T14l]ltrrrv ypory6eltanUeB, l.Ae rJToT

Itpoltecc conpoBo'i+{Aao'lt:rr nr,t6potol,r c'rpVtt (Va;rrou) c r{parr{ouper{oHHr,M lro3-
u14 lirrorjL)Irr{eM 0Br}pxl.paBrlrat([oHHrrrx l,cxopenufi [15], It6]. 3tn crpytr ,
(iolJlacEo rreAar]HuNr u3MopeHr,rrli\t 1171, l{Bl,r}nyrcl rJ ooHor;uoM rJ Ar;yx rrllorr4-
ljolloJlolr{Hblx HanPaij.Ilcnltltx. Catvt r[etH'r nonu,tlolrtrtr TaI{I4x ycHol]eE}tI? uccr,ua
;Jal'aAoqeH, ?aH Han L)1'o l:lollo3N{o}fi}ro o6btrc}lllTb AefrcTDltcM nan tvrcxaHr4rr0-
otittx, TaIt I{ OJIeI{TIroMaI'}II,r1'lrbL\ r: r,rrr, Ho o}r Mo}I(or Hafi.rn cDoe ecrecrllcH}too
o6';aclrrenuet ecilh rJ IIJIaBnc co,rruc-lroii atuocrfcprr cJronrarrHo Bo3Hr{Iiaro.1
ll('lio'l'OpBle (I]3pLlabI)) ('(,()lt)'1'(.1'uytoulilM llM rIDJIoHtrCM y4apnoli
B o Jr Ir bI. O tom, qro Arlttific.ulIrt lrJtaBMbI tt anTlrl:Hbrx o6lac.rnx npeAcratr-
ttttttt'r co1oit cHope() y[ap.ublc r]o,rt.rlbl, rIcM trraMl4HapHbIc ABr4[tor{r,11, roBol]flr
'l'al{Ete 6onrlruc qfl(r,rta lVl axa g;rrr errrx /Iur4]r{oHurt. Jla6oparop}rbre 14c,cJre[o-

Barrufl cBeqoulrrr rroAolto/Ia rr )rAaPrrbrx uoJrHax noxaBr,rBaror [18] , qro pacrrrr,r-
pcHlre rur.nfr. BAecb MolnoT 6rtrr, oarour Blrarr14TeJrLrrbIM.

Ecnra BHe3atrHoc, 6rrcrpoc ]la(irmrlloul,ro uanori o6,nacu,r noBJre rrl.r.fla
rrpt'lBoAr4T r( flofruJreituro yAttpuol)i r]oJrrrbr, To, llcrllcqafr Ha rryrr.{ cBocr.o pac-
llpOOTpaHeHI4fI ItpCIItlTOTlJltC 1l Brl/(t) r\,ltlIHIITHOIO IIOJIfl rIfITEa, yflapllalI BOJI]la,
c oguoft cropoHbl, orpaxaercrt or Nlal'rrl4Tltr,Ix ctrJroBux lttltufi uurHa, ItaN
or.yllpylofr creflK!t, n u6nlralt ltptir rlrirua (orerutu) Bo3ur4r(aoT cr,r,lrbuoo yrrJro.r'-
.uollrjo, ycI4JIeHIIoe uoa6yxgcur't0, uolu.r3arlrrfl aToMo.u r4 paclrr4peufie tnl1nii.
(l upyrorl cropot-rbl, [JraBr{a Dor],Itc llla}ruqbr rrrrrHa 6ygor crpeMr,rrrrol
lllilll'arbcfl He ToJrllto (rl nc crortr,xo) u o6pa'r'uotr HanpaBrrorlt4n (or nnrna),
lro 1.1 pacTcItal'r,cfr BAoJrr, cLIJIOBbTX nuuufi. MarHr{T}Iolo
lloJlu llflTrla B rlporl{BolloJlo}finblx llanpa]JJIeHrJflx, T. e., IJ OCHOBITOM, Har{ B r.1a-

rrpar]JreHr{ll ua6nto4arcnu, I:aH r{ or rlol.o (rrpu pa4ranrHoM r{anpaBrrcH}rr{ no,rn).
C troltorqr,ro raHoto rrl]cAoraIJJIoHurI l{o}r{}ro rollrrb no3rrl{}tHoueHfle []lyx B oc-
tloBHoM rrpo1'I4l]Ollolo]r(Ho HarrPaBJIeHHbIx guLrxterurii BAoJIb MarHr4Tuoto IOJ]fl
It uouflTr,' ilotlcMy lJ llcltoTopblx cJlyqaflx oAHo r{llbrJro ycoB paorroJraraercfl
6rrr'rx{e'H rpaHr4rlo rrrrr}ra, qoN{ Apyt.oc r{pbrJro (ou.,liauprruep, c[r,rr.. l1 6, lJe).
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3ro upegcraBrleHlre troBBoJIfler ran)fie Ilolrrrrb trnJreHllfl BoBBparI{LIx lrbl-

6pocon (surges) tr opyrrrr{Bubrx BoJror{oH - Brrrx oqerrb 6ucrpr,lx BbIraJIHtrBa-

nuft u,naeMu ue CaMofi TpaHIIIIbI Ilflrua. B rtonlay OroIl Hosqe[q[Il roBopll'f

raH)ile ro, qro c arr{Mr{ rrpoqeccaMrr, corJraclro uauroli pa6ore [19] (cu. ra]ime

[20]), sacto cBfI3aHo BoB]II{HrIoBeHI4e BcrI"TlecItoB paAfiofl3ilyqenflf, r. e'

CBOSTO pOAa HeJIrueftUrtx Xone6anttti lIJIas]I6I, Xoloprte HaIt pa3

xallaltrepHblAJrfIyAapulrxBoJrH.O'rolt,rITo)'cblr{or--VT6rrTrcocpeAo-
TO qeHHbIM_Lr cTpyfl MII, IOBOpIIT Ta]tlfie cyE{ eI'IlIe 3MI{CCIIII

yCOB IIO Mepe yAaIeHI{tI OT qellTpa JII{}IIII - III]JIOIIII0, CrOJIr, xapal(TePHoe

Arrfr BoBBparrirrx rsr6pocon u ctpyft n a6cop6qrl,r. lJ no.,rr,sy sror'o 1xe IIpe11-

oTaBrreHtrfl cBlrAcreItbcTBycT rroaBJIeHr{e lrfrorAa rraIii]oHItbIx n rIJIoCHocr.t'r

Ar4crrepcHrl ycon (cu. $ur. t3 e), a raH)+(e oAlrocropollHrlx ycoB.

Ecru n ycax ilrbl r{MeeM AeJro c o6nanou /tBrl}rtyrqr{xcu qacrrlq, To IIx clio-
pocrr{ onpeAeJrrrrorcrr rroJroir{eHrreM aclrMMcrprtr.r ua t{rrr. t6 lr goctltrarcT'

IrecxoJrbnl{x cor ItrIJIoMetpon (4nn BoAopolIHr,Ix arouon). Ecru xte ycr,I ecrl
crpyr{, o6pasonanrutrecfl or yAapuolt Borubr n Nrar'fl}ITr-roM rroJle, To cltollocrl't

aToMOB oIIpeAeJIfIIOTCfI IIoJIHOii rrrnpuuoii IipbIJILetl LI MOr;z'1' AoclTl{rarf,
1000 xu/cex u 6onec. B o6oux cryqa.sx Mr,r rril,roeM [eito ci nu6pocor,t qacrltIL

cocpeAoToqenHLrM B B e c r, M a lvl a II o 11 o6nac'rlr,
B csfla[ c BTr,rM cJreAyer orN{err{Tr,, qro eule Ao }Iacroflrt(ero }roclleAoBallt'Ifr

il. B. HnxouoBrlM rr aBropoM rrerogoM tlio'roaneHrpuqeonoii: perrlclpa{I'Itr
6un o6uapyrxe.u {axr acr{MMerpr{rl aMtrccr{r{ naJrbl{reB},Ix rpnoxnynor [21 l.
Er,rno nafiAcr{o, qro aMl{ccl{fl B cI4HeM fipbrJre JMHI'rft H tr K apqe r,r rrportlxtcu-

Hee, qeM B npacHoM, npuqeM eror etp(reHT upoflBJrflercrl 6oJlco lIJItr McIIee

ogr.rHar(oBo nan r Jrr,rurrn H, ran r1 B Jlr{Hrrrr I(. Era acIIr\IMerpI4rI IlpoflBJrflerctl

lra pa3Jrr{qrr},rx paccroflr{r{flx or qeHTpa JII{flUIl; ee IIOJIOX{oH1IC I,I BeJII{qlIHa

MeHfrrorcfl o.r {axcna n r[axery (uonoxeune NlartcrrMyr[a acL{MMerp}.rI,I Merlflercrr

or 300 lo J000 fiM, a BeJrr{qr{Ha or 1ao 89'6). He 6r,rro o6uapymeuo rrnHanol)i

3aBIICI{MOCTI1 U ITO'IBJICHI{r{ I1 XapaRTepe aouMMeTprr.[ oT rloJro}{teHrlfl ]Ia AI',IcIte.

Era acmlucrpr{rr 6r,rna ucT'onHoBarra naH ('nllAereJrr,crBo noprrycnyJlap}tbtt
rroronoB I,IorroB Ca+, na {axenon. Taxme rIyToN,I tfotoaleHrpuqecrioii perllc,rl)a-
quu 6ulo HeAaBno uafrAeuo, rrro ora acr{MMerpr{fl rrpoflBJrflercf oAltoBpcMe}rHo

s JrlrH[rr.{ H,, xo'rfl !I c HeHorop},rM cABI{roN,I ]r ee rroJIoH{eHI4Ir AJrfI Ho otuoc-tr-

rcrrbrro H r,r K. Itpa'rxoe coo6uleurle o6 arolr cAeJIaHo sl22lv 6y4er npeguerortr

ot4entnoi.i pa6otr,r. ,(rn 6onee qeu 50 rfartcroe rloJlorteHr{fl ac]rrvlMerpl4ll co-

orBercrBoBaJrr,r cfiopocrsru o'r 500 uo 1200 Iu,r/ceIt, rrro floBaorlrJro ranx{c rrpeA-

Bbrqr{cJrrrrl, MoMeI,ITbr rlacrytrJreHr{fr r(oplycl{)rJrflllrrblx BoBMyuleHrrfi. Couocras-
Jlerrr{e arrrx [l]eABr,Iqr4cileHublx MoMeHTou c rpaxtn.recHI{MLI I.}oBlvlyrueHl{flMt4

MarHrrrlroro norn 3eunr4 rronaaaJro s 80% cflvrraoB xopou]ee corracuc. flo
gr(Br{BaJreuTuoft urlrprtue acuMMerpul,r 6l-;.ra orleueHa rrJrorHocrb rlorol{a uolrorl

Ca+ : t0acn-3 Berr.rqrlna, npl{eMJrcMaf c roalr{u BpeHLrfi reoMarHI{TrIBIx [aH-
usrx. IlocneAyrorqee o6napyxeu[e ycoB rronaaaJro, rrro IJ ocuol]c arl{x panee

IIoJIyqeHHbrx pe3yJlbTaToB JreEtLrT tIBJreHrIe acIIMMeTpIlI,I 3MllCCrM B yCax.

!,e;ro n roM, qro Harrrrr paurrne tpotoanenrprrtlccnr{e I{al\IcpoHl{fl o6uapyrnuaanlr
uexo'ropsrfi c yN,IM a p urrfi, cI'Jra xtenurtfi a t{rr}renr, BoBHI{-

rtaroulnrii rtar{ or oqeub MaJre}rr,ftr{x o6nacrei.i, r[c JroIia.]rIrBouaHLI ycbl, TaIt



(n 6onrruoft creueulr) or nprrJreraroqefr rpo'rocrlrepu, rax r{afi Bbrcora rrlerru
anexrporlroroMerlla arr6lrpaercl /{ocraroquo errcoxofi AJrfr rroA[ep]r(aurrfl He-
o6xoAurvroft qyBcrBrrrerE Hocrr{.

Tanrann o6paaou, HoplycxyJrrpuoe [Bryqeur{e axrr{Bnr,rx o6paaonauuft ua
Corrnqe, BepoflTlro, ironaJrrlaoBar{o B oqeHb MaJreHbr(I{x o6ra-
crrlx ,r r,tMeeT rapanTep oTAeJrbHbrx, HpaTHoBpeMcHHbIx
nu6pocoB.

s 5. BAI{JTIOIIEHI,IE.
o BosMO?ftnOCTrr flAEpnbrx rrpo4ECCOB B ATMOC@EPE COJIITUA

Conoxynnocrb paccllorpeHHbIx n $ 3-4 Aar-rHbrx rpr{BoA}rr H BanJrroqeur{ro,
tlro B aHrl/Innrrx o6nacrfrx rra Colsqe Bo3rrr{KaroT npafrIre HecrarlrloHapHbre
o6paaonanlrn ue6oJrr,ullrx paB-

r{elloB, rtoTopbre rloArlilMaIoTcfr

l,ra 6onee rny6oru,rx cJroeB,

pacmrlprt{cr (nnn pacrraAa-

ncr). tr4x Hecraur4ouapHoc'r's rr

pacrraA Br,IpaEtaloron 1) n 6rrcr-
poM BbrAeJreuura 6oruuoft anep-
rI{I{ ITeTeITJIOBOIO trllOI{CXO-

)fiAeHr.{rr u 2) n BoBHr{nHoBen}rr{

6ucrpr,rx pacuruperurft :r4, rl

ocHoBrIoM, rrpoTr{BoIIoJ]o]r-tHo

HarrpaBJrer-rHmx rr,r6pocoB aro-
tvrou c 6orr[l.rMrl cxopocrrrMu.

'fo o6crogreJrbcrlro, rrro npll aHanorflqr.rbrx rrecrartrr{oHapnr,rx npoqeccax -Bcrrbrrrrxax BoBHrrHaror BpeMeuaMrr nocMr4rrecmfle ryqlr, 4aer uoo6rqe yna3a-
I{t'Ie Ha B O 3 M O }1( H O C T L It p O T e I{ a H I,I fl I{ e H O T O p bI x fl A e p-
Hbrx trpoqeccoB u anrr[BH];rx o6paBoBarrr.{flx Ira
C o ;rr n u e. It nrreogy o BoaMor*{Hocrra cuoeo6paagbrx flAep}rbrx upoqeccorr
n aruoc{epax BBeBI rrpr{BoAr{r pn4 coo6parxeunrt [11] lr, B rracruocru, npo-
BeAelrHoe HaMrr r{eAaBHo r4ccrreAoBaHr{e gefirepr,ra r.ra Conuqe [23]. B srorvr
rrcc;-re,(oB&H]1'u 6},-no o6r.rapyxterro, arro Aerrpeccr4a Me)il[y Jtrr]F,urr:M.,vt BoAfrHr,rx
tralloB r 6561 .105 r r 6560.570, a tanxre caMa rrr{rrr{fl r 6561.105 crrerxa Me-
HfIIorctI uptr nepexoAe oT IIeHrpa rt Itpalo, rlro yl(a36lBaer Ha rlpI{cyrcTBue
cna6oft ruuura D B r{llbrJre ilrlrttv H, (cogepmaulre geft.repun D/H oqeneno
:3-5 . t0-5).

Han6onee y[r{BnreJrr,Ho rroBeAeuue srofi Aerrpeccrrr4 v- ItuHLru r 6561 .I05
B rreHo'fopbrx ycax. HeuocpeAc'rBeHHoe cpaBHerrr4e uunpo{ororpaMM 3Aecr,
rroHa3r,rBaer (cnr. cpl{r. t9), uro yHaBaHHafl Aetrpeccr.rfr (orueueua 6yxsoft d,)

ts rroJrocxe ycoB saMeruo 6otrure, qeM BHe ee - B HeBosMyrlenuofr {oroc{epe.
]J ta6n. 5 upune4enbr Brraqelrr4rr ocraroqur,rx rrr-rreuor{BHocrefi yxaaannoft

netrpeccrrrd (n e4uuuqax coorBercrnyrouleft trr{reHcr{Brrocl'rr KpbrJra H,) gra
rrenoropbrx ycoB tro cpaBHenr.{lo c HeBoaMyrrlenuofi {oroc{epofi

Mrr nraguu, qro [erpeccr{fl Mer,{[y Jrtt:.;,r.rr,r,rt rr 6560.570 ra 656I.105 xors
r4 HeBHaqtrTeJrbl{o, Ho SaMerr{o 6 o r r, IIr e B O 6 n a c r u y o o B, He]r{eJrI(
B HeBoBMyIqeHHoft {rorocrfepe.
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[{ ooXtaneuulo, I{e AJrrI Bcex ycol] yAao'l'otl ll:lyqtllb aror Ot[{rerT: Ir CIyqac

6olsutoro coAep1traHlla uoAflHblx IIapoB, I{orAa JI1IHIIII i. tj561 .105 u ). 6560' 57()

oqepb rrlrregcrlBttbr, BlrflBJrcHrre IIBMeHorrlltt oqet{b oila6ofi (c axnunancnr-
goi,i Illlpfirroii o1 .2 m]) JII{rIuu Do,6ren4upylouefiCrl c srl.rMl{ JrI{HI{flMII' -
ACJTO OqeHb lloyBepcItHOe. VnenuqCHI{O Ae1lpcccll !t, cBU:laIIHoii C Dn, }rerpyAno

tlrur. 19. CorrOcrAs;tcu,,le vruHp<-rr),o't'Ol pit,\lIll,l tttHtLtt IIo a 5'r'itx (llfirr{Hflfl) ta HcBo;l-

rayurclrrroii rbo.rocr[cpc (ncpxtrirn). li.yrtnoii 11 oriortla'tctt pil]loH itcllpcccl'{I{ Me}fi/ty
"'r"'-^"''- .'r"r",ir'ii. bstil.111-"11 6$$rt.J->70. t B,r:ritllH()ii rr 'tttHtlcii D,'

IrouflTb, ocJIII yqecTb, qTo HaA ycaMlt JIrlHIlIl lJoAolloAa L1AIJI'IIIyTLI B clllllolo

CTOpOT{y; OqCB}IAIIO, tIrO rlpll CAIJIII-o IJ.,, ltltullrl D., tanXC 5yAer CnerHa (lAl;ll-

HyTa o C r,I 6 lo Io CTOIIOHy (nCllOl'rnO, r.] ML'Ill,ttlgii CTCIISHI{' qeM I{a' TaIi Hilli

I)ry6r,rua o6paaouarurn l)o lO,rmHa 6l,rlr, 6onsrto, aIeNI )' H,) rt ee 6flcHltl'lpo-

BaHr,re c lrLur4cii I6561.10;1 yNrcu brrrl.l:lofi. HaprrAy o 3rI{Merp{errou,

upI{BJIcHaOT ulltti\Iaur{c Ta(E{o To o6cToftTo,{b(irl;o, aITo o'llta Jrln:r-Ilfl I 6561'10i

IroHaSbrrlaeT y rl e Jr l,r q c 11 e tJly6tlHr,r tra,rt ycaI,ItI, TOI.Aa HaH JIrl.HlIIt

crrer{rpa conrlrla rto1asr,rBatoT y M 0 r.r b rrr c H rI e 1'I)'6I'IHrI, a aTMOCabep}1bIo

Jfl{rrr{fl ocralorcfr npaxTurrccHr{ He!l3I,IeHUbIMII. Ha $r,rr. 20 npur,rc-

Aeuo cotlocraBJloutlo l{oH'rypoB srolt JIt4Ill'III ). ti561.105 B cllcrl{?po ycou (npyxnr'r )



lr llo13{)r}r\tylJl0luroi,i {o'rocriloprr ('r'o,rrirr): r} 1'a6JI. (i uprrrc;lcrtbl (tooitlrc'rolrl}Y10-

lt[il(, l)il:]llo(]1 r,t O0ltilltortubrx trilTClr('iltilJoc'roii SToii Jrl,lHIlll l/',, Il (lllLri\Il]10 31tA-

rr('nr,rl r)'roi,i rr('.rll!lubr AJrr /1p\:rr-\ ;t'irtocrltcltttr,rx ,ttt'tttttii (\l',.".,.). (l ltlt';lt';r
un(, nrlrr,:rtraqt,rrtrtli ortl)()/(cJroHLI no ('n('li'rl)oI'[)il1\,lr'ltir\'l t'6tl.ttt,rttr.rii l)il;ll)('lllill()-
rrrcii mr.rroii r,r l(u(rutrl)(: r'roii u 4-u lrol)rrittic ('tlolirlla.)

/.00

0.88

0.84

C)ur. 20. Corrocraslegue HoHrypoB ;runura tr 6561.105 B cnel{rpe ycoB
(np1,r11Lr, uynxrup) rr B orrer(Tpc t:ocelqnefi, HeBoaMyrrreHlroii rloroctirepr,r
(ro.rnu, c.rrJrourlrafl ;rutnun) itJtn Hel{oropr,rx sAep aMI{ccI4I.r (yxaaanr,r

uouepa).

NItr uuglru, rrro xorrr a{{en'r }lclJoJrrII{,.Ho oH rlpcBocxol{r4T, rro-Jllr[r,lr,roM)r,

BoSMo?finbrc orulr6nu. Tarr'ru o6pa;;om, [peABapI4reJrLHLIe pesyJll]rarr,r Ran
6ynto yxa3rjrBalor Ha ycI,IJIeHIae Jrl{Hl{l,t gefireplrn Do n uolroclta\ ycoB. ilpnn-
craBJrner 6onr,uror,l rtuT epec I{ccJroAonarl, oror Borlpoc caMbIM Bur{MareJrbrrbrN,r

o6paaou, a rarwtc i)accMorperb no3Molnuocrb rrofluJreHrrfl 14.BoToru,rrrccHr,lr

lioMrroHeH'r' [f c3 u anT'rB]rr,Ix o6Jlacrflx.
'Oqons 'rpy,r1rio yr{a3arr] rlpl4tlltHy lraccilIorperrHrlx B arofi pa6otc ullorlcc-

corJ, llo .ucooMlrcH.rla, rI0-BIIATIMOUII, 6Onr,tilafl poJrl MSI-HI{TIIbIX rrOnert n rrx
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Ta6nurla 6

{i17 a

G77 6
s73r

873.,

0

+0,02
+0.015
l- 0.02

-0.01
0.00

+ 0.005

-0.005

1052
12881

12882

1 108

t287

-l- 0.02

+0.09
+0.005
+0.04
+0.04

CpeTlneo 10.023

tfopnruponaHurr. flAepnbre npoqeccr,r rlrrra rex, noropbre rrporer(amr BHyrl]n
Connqa, MorJrrr 6r,1 6rrrr ucror{HrtxoM qacrr,rq <ryuepeunofi) aneprr{rr, r(oropble
BareM ycnollrrroTcf B MarurrrHbrx noJrflx ar(Tr{B}rblx o6nacrefi Ha troBepxHocrrr
Conuqa. Brrnoc r,ra rJry6r{H Co.nuqa MaJreubnl4x HycnoB qeFrrpaJTbHoro rApa,
B noropoM rrporeHaror repMofrAepHr,re peaHqr{rr, - Ilpoqecc, noAo6Hrrfi sH-
HOCy Marr{urHbrx Blrxpeft n reopurr rrflTeH AJll,rfreua, - eABa Jrr{ BosMo}r{eH,

ecJrrI Aalr{e srlr o6pasoBaHr{t{ oHpyE{errbr cBoero poAa (MarHr,rTHbIM qyrHoM),

Tan HaH r,rarurrrHarr ar(pautrpoBna lre cloco6Ha BaAepffiarr, ryrrr{crr,rfi reuno-
O6,l.ren *.

Bolee uepoaruoii uplruuuoft flBlrrrercn, [o-Br{Ar4MoMy, Hpaftunn He1,s1a6-
rlllBocrb rlJlaailrbr tr HeriTpaJrbHblx roqr{ax Marrlr{THoro troJrf, Bo3urrrtarcularr
rrprr BHeaarrrroM yMerrbrrreur{r{ rpaArrenra AaBJreH[fl. CBur HeAaBHo 1241 o6pa-
rr{Jr BHlrMar{ue Ha To, qTo npr{ TaHoM rrpouecce MoIyT BoSrrr4l(aTb qacTtrubl

c Br{eprr{eii HocNrI{IIecHfix flyrreft. flo-nu4uuouy, Bctrbrrrrnr{, ycbr rr HerrpepbrB-

Hatr aMlrccrrf Bo3Htrr(aroT Ha rrefiTpaJIbHr,Ix JLr[rr.flx, colpoBor(Aafrcb yAapl{ort
BOrrHOfi, HaH ATO rrOKaSErBaeT npeABapr.{TeJrbHoe conocTaBJreHrre Ex pactroJro-

EreHr{fl c ronorpa$raeft MarnlrrHoro rroJrfl. oguano sror Borrpoc rpe6yer 4anr-
uefimero, BrrtrMareJrr,Eoro uByqeuun. Ecnu aro rroArBepEwrcfl, ro o6pa3oBaHrle
qacruu eorconofi aHeprnpl r{, B qacrr'rocrn, uelirpoHou B o6nacr:nx HeftTparl-
H6rx ?oarex Mo?fier BbraBarr, rrAeprrbre peaxrIrlr4. floromenne agecr 6yget n ua-
BecillOM CMr,rCJre aHaror[qHoe ToMy, Roropoe ],IsyrleHo ]Ie,qaBHo n pa6orax
JI. A, Ap{nnonuua r{ Ap. 1251.

B aannro.renue crrr4ralo cBor{M AoJrroM rrprrsecrlr 6:rarogapuocrr, T. B. tta-
aa.rescmofi u E. 11. jluuopenxo Ba yqacrr,re n o6pa6orHe crrenrpoB lr A. E. Ban-
noBoMy Ba rrorrorlb B rrogroroDne [JrJrrocrpaquft. Anrop 6naro4apc]r rar{xre
3. P. MycreJrro Ba uroAorBoprroe o6cyrx4errrle peayJrbraroB aroii pa6orrr.
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AfiA,qDlII,IfI IIAYII CCCP

143BECT14fl }TPbIMCHOTT ACTPO(DI,ISIIAIECI{Oft OBCEPBAT OPIIU
Tou XVII, 1957 r.

cpABHET{nE BOAOpO,qrlbrX }r I{AJIbUnliBbrX
CITEHTpOIE.IIT4OH'AMM r4 BOSByE(AEHUE ATOMOB tsOAOPOAA

BO OJIOTTHITJIAX

)'), I'. .l[L1ctn,e.o'b u 'l'. ll'. Ittt,,tt

B pa6orc pacoMarpnBaeroa Bolrpoc o MexaHI{BMe llaryqeufifl r]rnoxnynon n ruurEu ilo.
,(ln eroro cpaBur{Barorcg ctrexrporeJrrrorpaMMLr B Jryqax K, Ca+r'r I{o, c.unruec rroMorrlbro
gnofiuoro (',[eHTporeJrrrorpar[a o6cepraroplrrr. 0tor cnentporeruorpat[ rroBBo.rrrler roJryqa?L
otrenrporeJrr{orpaMMbr oAlroBpeMeHuo B AByx Jryqax, rrro rrcntrrlorraet nce e{r}enrbr, Bo3HZ-

xarotrIrre trpE rreoAEoBpeMeHEr,rx cHr{Mftax. vacrnquo pesyJrr,Tarr,r r[orolrerpr.recnori o6-
pa6ornu ctrenTporeJrrrorpaMNl fipelcraBJ]elrbr na tplrr. 2, a-0. Ha arux prrcyur{ax AaHo
t{BMerreurle trrrrerrcl{Buocreft 1ra lr Iy1, no r}nonty.rax, a rar{}He rraMeH(}Hrre groro orrroucr{r{E

Anrr pfiAa rluncnpooarurrx (o4uux 1.I rex E{c B ryq511 H, lr K) pa3peaoB Ha /Irrcxe.
Asanua rcex {iorouetpflqecxux paapor]ots r{ ocMorp 6o.ur,ruoro qr,rcJrii crrer{rpoloJr.rolpaMM

rlplrBoAtrT r( Br,IBoAaM: a) xo;re6anna Iuro ,o Bcex cJlyrlaflx BHaqr{TeJrEHo cra6ee, rreM rto,-re-

6anrlr 16;6) n 6onruruuorBo c.rryrraeB xoA L{Hre}rcrrBuoctu 1ra uoptra (rnotny.rr BeobMa rloAo-

6eu xogy rrETerrcr.rBrrocrlt -1rro, xora r{rrorAa rr rrNrerorcfl rtc6o",tr,uue Hapyruer.rrln aroii aario-
EoMepHocrrr (cn. rfur. 4). O6l,ruuo 1e;raenrrfi Br,IBo[ o roM, qro r{aJrL(r{cB],ro r,r Bollopolu{bre

{noxnyrmt rrMeror Becr,Ma paanu.lrr,ri,i BLIA, oBEBaH [pocro c terr, .trolgaa Ho-r]",roHHy:ror:
r(oHTpacrr,r B JrEHr{r{ Hu u Hone6auun Irr, o'r Nlecra It Mccry BIrarrI"eJIr,Ho McHrrlrrc, rreNr HoH-

rpacrrl B .rr.IHIIrI K Arn I(-t["riorlr;';r68.
B rper:reu paaAeJro crarrrr,r rrpoBeAerI Tcoperr{trcoltl{ft anarua rIolyqeHHLrx po3yir,'r'arots,

B or:rrony rroJrolnerrbr 6orco pannlre Br,rBoAr,r [1] oluoro ]rB aBropoB uacronlleii pa6oru o ,ror.r,

uro noa6yxgerrrrc aroMoB Ca+ s .rrnnuflx II lr K no tftroxny.nax ]I B rroBoaMyr{crrnoii xpouo-
o([cpc - o.rroxrporrrrrJi,i yAap, [prqe]vr to;re6auus a;rerirponuot)i reMlrepar.ypln B arolr (:l\,-
rrae 3aI{Jl1orreHr,r B rrlle[eJ]ax or 60()0 40 8000'. oulpan,,urrcr, or STrrx Pc3yJrr,f itroB rr 01'

$ur. 2, o-d uacroglleli crarr,r.r, florraaarlo, rrro MexaI{].{BMoM I,IB.rIyrIeHI{rr BonopoAa n IIr-r!.norr-
rtyJrax rrJlrr.yr{a3au}rr,rx'r'oMrreparypax rlo Mo}ncr 6l,rlr, ancrttponnurii y[ap. R a'rolr (,,rryrraL,,

D ctsl3lr c 6o..rr,urirulr Brrcprl{fl}{I{ noa5yxrgeuur 11 [oH]r3itIIlM ilror,Ion II u 6r,rurplrmrr noJrc-
6annnuu rlryuHrlulr ?;y (r,ut. [3]), Ito.nc6altun Ir.o 6t,rnr 6ur;JrrittMTc.irLlto 6o.ucc t',u.'rr,ur,rlrr'r,
qeu xorre6arr:,l.r. 111, rrro rrporrrBope,rrlT Lr3ilIeuerrl{trM orrroureutn Itr: Irr,, 

^,, \tur. 2. u--it
14 orrroilerrr{fl (1n-1):(1rn"-1) ua r[nr. 2, a u 6.

O6cyxgerrue etori rpypr.roorll [prIBoAI{r ri Br,ItsoAy o roNl, ,rro xpor'roor}epa no r[.riorr-
r{yJrax fitsJrfieT on xpafiue ucoAnopoArlr,Ir{ oSpa3oBalrrreM H Biurlorrael' oircMelrrr,r o calnrMr4
paBJrr{rrrrrJMrr reMrreparypaMil. Sror Br,IBoA o HcoAIIopoAI{octr,t xporrocdeprr, cTlentrrrulrii
yx{e parrco n [1], noArsepx{I\aerctr iloc.rrcAlrilMu r{ccrrclloi}arlrIfllu,t [6], ti0], Ii1]. Cxo4r'u,r,r
xoA r'ruTelrcr{Bnocreii Ix, Itto na r[lrr. 2, a--0 uoxtor 5rrrr, o6r,rrcson r(rrr.rroBr,ltrr raauuol.leli-
crBlrcM MeE{Ay or1eJrr,rrr,rMrr rcN{ne]lilTypr{rrMrr Iio\[[orICIITaMrI xl]on'lor:r.[rcpr,r no t]",roxrry.irax.

CO[,IPA1i ISO N O F II Y D ttOG |]N AN l) CAI-CIU UI S P IJCTtl O 1l E LI OGIIA\'IS AN D
llilE EXCIII',,\TION Olt HYDROGIIN ATONIS IN FLOCCULI, llY lt. ti. :t,IrusteL,

T, T.'fsap. 'l'hc rnec.hauisrrt of crnisslon iri Ilo flocculi is t:ortsiderctl l-ry t'ompariug

162



sDec.Lroheliogl'an1s in I(, Ca+ and H, Lalten x'iilr tho douhjc spocelrohliograph of rhc
observat,orl'. W.iih the aid of this instmnont simullaneous spr:otrohcliograms in t.n'o
regions oI Liro spct:t|u]ll calr be tal<en, tlrercby exoluding ai] effects, arising from non-
sinrultaneous obsorvations. so,re of ilrc resrll,s of ilrc phot,ometrl, 61 ilie slectrohelio-
grams are given irr fig. 2, a-d, namely thc variation of the intensities 1,, and 1__ irr
flot ouli and the variation of their ratio for scvcral fixcti scctions on thc tliik. 

\ta

.'!l analysis of tho photornetric sections and ii carcful examination of a Iarge number
oI speclloheliogratns load {,o bhe follorvilg corro]usiorrs: a) the variations of lrro are in ali
cases tntt(rlt sniallcr'l,han thoso of 16; b) in most cascs the variation of intensity?ra through
the flocculus is very similar Lo tlrat of 1*r- altlrough sometimcs there are small deviatioirs
frorn this larv (fig. 4). Tho usual conchiJiori, that the appearance of []re calcium and
hydrogen flocculi is verv different is due to thc facL ilrat contrasts in .Ho-flocculi and the
variations olIruo frorn point to point aro considerably smaller than for the K-flocculi.

In the third part ol the paper a theolctical analysis of the derived results is giverr.
The former conclusions of one of Lhe aut,hors [1] are used: the excitation of Ca+atoms i1
the FI and K lines in the flocculi and in the undisturbed clrromosphere is caused by electro-
nic impact, the eleotron temperature varying iD this case rvithin the limits 6000-8000..
using these results and fig. 2, a-D of the present papcr, it is shorvn that the mechanism
of excitation of hydrogen atoms in I/n-flocculi ac tlie above-rnentioned temperatures cannot
be electronic impact. In this latter case (because of the high energies o1 excitation an6
ionization of I-I at,oms) the variations of laro would be much larger, than those of 1r, ,
anrl this corrl.atlir,ts t.hn valiations o[ Llro raii?r fra : /r,- given on tig. Z, o_d.

A discussion of this difficulty leads to the eon,:luii"on that ilie chromosphere in floc-
culi is a higlrly non-uniform formation antl contains clcments rvith very ciifferent tempera-
'uures. 'l'his oonolusion about the non-uniformity of the chromospirere, made already
in It], is oonlirmed Lrv recent, investigations [6], [10], [11]. The similar variations of 1i
and 1,r. in fig. 2, rz-d can bc cxplained by a thennal int,eraction between .rpo.oi'"
temperature components of the chromosphere in flocculi.

1 . B pnge ,pcAr,rAyx-urx paHee ory6Jr,lr{oBarrHbrx pa6or no .I,uB,rHe rfnon-
Hyrrotr [1], [2] , [3] olun ]IB aBropoll HacT'oflIqert pa6or.r,r ilpr,rrucrr r( cJregyroxlr{rd
tsr,rBoAaI{:

a) l3oa6yrH4crlIIC tl olreqellllc aroMon Ca+ u m.rnlrrx ,FI r.r K n nenoalrylles-
Hbrx rracrflx coJrHeqHoro Atrcr{a o6ycnclrneubr oJrcnrpor{nr,rM yltaponl. 6) Tor
,'r{e Mexarrr{alr (cnen1'pou}rbrr? yltrap) rllreer Mocro AJrrr cBeqegr{fl Il u K Jrr4Hr4fr
llo tlnonxynax. 3rfrllexu'tlriroclrb Aa]rHoro N{exaHrraMa ycr,rJrega rcrvr, qro ceqe-
HtrE ]]OB6YHAEHI4'1 ATOMO]J CA+ AIOITTPOII1ItrINI YAAPOM D JII,IHIIflX H U K OTUO-
cr4reJrr,rro BeJtrrr{o [4], Anfl Jrr{}tr{rr K nopn4na 10-15 cM2. penou6lrnaqr.rn B o6o[x
cJryrraflx a) n 6) He r{ot'yr rlrparb rrtrnaxoi'i po,lr,r [l]. u) Cneueurae aror\ro6
BO[OpOAau.]fl,tEr,r!{FIonrreBo3r{yrrloHrrr,rxqac.r.flxcoJrl{eqHoroAlrcHa
olpoAerrfrercfr pel{ol{6r{Har{rrtrMrr upo?orroB rr oJrcnrllouop. pngqsr5l no11a3rrr_
aaror ([21 , crp. tt6), qro np]'I ror't allrcrlo 1V, ul]orouon B xporrocrpepe * uag
1 cu2 u ItolrrtettrpaIII'ILI DJIeHTlloIrots /?e, noropblo ubrltoAflTcfl l1a ua6nro4enlrfr,
r(oJrr{qe(lTBo r{BiillroB lIu, Bo3rlr,lrtaroulrx rrl)tr pcr{oM6rruarlr4rrx, npr.l6Jrrr3r4-
Te.nbHO Ilauu0 TOMy rtOJIrrlre0TBy rtRaH?OB Ilo, HoTOpOe B I{ofiCTBflTOITLHOCTtrr
Br,rxoAr.rl' r,Il xpoN{oc{opr,r (na roro H{e croJr6a c ceqeHr,reM 1 cru2) rJ ue}rrpaJrb-
I'I6IX rltlcrflx rtlllll'l]'I uoulorqclll,lri FIr. l3r,rno71rt a) ir n) rroauotrn71lr o6T,ucgr,rrb
paBrI'lqrIBIi4 lll4A c[eI{Tpor-eJl}rofl)aMM B r'rcBoBMyrqeHHErx rrao,rrrx ooJr11e.1go1.o

* B Ha.recrne M.,u,Ir,MaJlEEOrO SEaqeEuE 1[, UOX'O B3'JT6 rr'Terpar !n"d.hno scefi roJr[Ie xpoMoc(fepu.

1.1*



l{rrcna (,ram, rge Her ffpr{oro rpnoxrynr,roro cBerlegua), u qacTHocrll -- Ha'

JIIIqI,Ie (BI{Xpefr) oHoJlo 0oJIHeTIHLIX IIflTeH n Ho r oTcyTcTBIle IIX B JMHTIflX K

uH.
ognano Borrpoc o MexaHrrsMe Usryqeur,rfr ]t JTI4HIII{ Hn o n p H r,I x { n o x-

H y Jr a x ocraJrcrr B yfiaBaHHbrx pa6orax ltl-t31 HepeIxeHHbrM, xorf Ir 6rrno

yHasarro, qro Bo 
^{Hortrx 

cryqaflx 6olee neponrHbrl flBJrflercn pexou6}IHaul{OH-

irufi ,rrexaur4BM. AtrMegrro, roAcqerr,I roxa3aJM ([2J, ctp. 116), uto rpl4 aJler(-

rpoHHofi reMtreparype T,x7500' a{{eHrr{BHocrb rpoueccoB Bo36y?nAeEufl

qJrer(TporlHEI* y4upo, ta pexonl6lrHaIIIloIIHbIx IIpOqe6coB o[I{HaHOBa' fIp'
,ro* 6ur, ilpr.{BeAeH pfrA apryNrerlroB B troJrbsy TOI.O, qTO O6uqUo SJIeHTpoH-

Harr reMrreparypa Bo d)ronHyilax He 6onr,rIre 7500'. o[uaxo B 3ru pacqerbr

BxoAr{Jra BecLMa Heo[peAeJIeIIHafl BSJII4sI'IHa /\/i(H) - urlcno Heftrpa1bHblx

aTOMOB BOAopoAa B xpOMOC{epe HaA 1 crvrz n ocI{oBI{oM cocToflHul{, I(Oropoe

caMo Molr(er 6u:rr qyBcrBrrreJrruofi {yuxqret aJ]exrpol{IIoft reMtreparypbl

(uounaaqun Botropo[a oJrer(rpoHHr,rM yAapoM). Hpornre roro, B'Iex E{e pa6orax

l2l, 13] ynaBbrBaJrocb, qro Bce )Ite IIpr4 AocraroqHo BbrcoHoft reMueparype 7o

(oue.ur flpr(ue {)J]oHnyru) a{{reH'runnocrs noa6yxqarorqux cr:oJrHnoseHlrfi

Molr{er rpeBsoftrrr o{r[ex'runuocrr' peHoM6!II{aql4ft'

cne4ye:r orMertrTr,, qro Bcfl ara rrpo6JreMa BecbMa cJro?fiHafl r{ H ee peIIIer

Hr4ro cJreAyer troAxoAr{Tb ocropoEtrro. oAnuu !r3 MeroAoB ee pemeHl{fl MO}fieT

6r,rtr CpanueHlre BoAopoAlIbIx I,I HaJIb(lIeBbIx cnel(TpOr'eJlltoI'paMM, qeM)/ l{

rrocBflIr{eua rracrorrulafl pa6ora.

2.,{oofinoft ,r"*rpo"urrlorpa{ 6aurcnnoro coJIHeqHOro reJlecHotra 06-

cepBaropr{r4 t5] trosBoJrfler rroilyqa15 cneHrporeJrtrorpaMMr,I o tr H o B p e-

M e r1 H O B ryqax Anyx ruunrl, Eatrpr,rMep H* u K. (Touuee' Halr{Ablft AJIe-

MeHr coruequofr rroBeI]xHocrrr Bo BpeMrI t!ororpar[upoBaIII{fl oHIIMaercf

B o6oux ryqax B oAr{H }r ror }r(e MoMeHT. ) 3',ro nnnnercfl qpeSBr,IqaftEo Ba}r(HbIM

O6CrOgrenr,cTBOM, I,160 Ha?fiALIfi yuaC'r'OX [OBepxHoCTu COluqa IIOJIyrIaeTCf

B llaSIraqublx ilyqax fipu coBepureHrro oAI{HaHOBbIx aruoc(lepur,rx ycJIoBlIflX'

HpOrUe TOI.O, TeM CaMbIM ,ICHillOqaIOTCfl BCe BOBMO?I1HrI9 lISMeHeIII{fl B CaMIlx

EeraJrflx Ha corHrle, rioTopbre }reJrb3fl yqecTb B roM cryqae, ecJrI'I Cnerlirpore-

rr{orpaMMr,r B AByx flyqax IloflyqaroTcfl oAlra 3a Apyroft' Eror cuex:rporeJlrlo-

rpad) flcfioilr,3yeTcfr trJrfl e]fieAHeBrroft c6eMl{r{ Bcero ArrcHa connqa B flyqax

i^r.ttH n K, Ca+. ,(uanrerp r43o6paxeg[r Corgqa Ha ar[x cIrrTMHax - 44vxr.

B naurefi pa6ore 6trna rarXe I{CrIoJI},3OBaHa XoM6uHaIII{fl, AaIO1qaE uaO6pa-

ffieHue AI{aMerpoM 120 n'rru.

i3a4aua Hac;oflulel6 I4CCJISAOIIaHIfl 3aHIIoqaJIacr, B roNI' tlro6bl HaftTu pac-

rrpcAerreHrle flpl{ocrl{ I1a CtreHTpOreIIIOrpaMMax' CHIIl{aeMbIx B ryqax Hd u

I(, nAort HaHoro-rr{6o crporo {uncuponauHoro Ha ALIcIte consqa HanpaBJIe-

HufI. .B cBflBI{ c arI{M IIpu cceMr(e Ha ctreHTporeJIIIolpaMMbI RtrerlarblBaJraob

cerHa, rtoTopafl Ha O6e[x CleHTpOreJII4OrpaMMaX trepeoexaeT B TotIHoCrI'I o[HlI

u Te 21(e MecTa Co7111eqHo1o ALICKa. Ha {ur. t-, aw 6 upegctanngHll c[e1Tpore-

Jrl{orpaMMbr, floJryrreHrrbre coorBercrBel{Ho L rt 2 ce:tsl.rfl6prr 1956 r' ftrepnan

napa fioflyqeHa 6e3 cerr(E, BTopafl c cerltofi'
flepnaa qeJrE, cneHrporerrr{orpatfa no npeufl c'6eMHrI paBHtlJlacb 0.911ry.

Bropan qeJlb ctlcnrpol'eJll{orpa{a gna ItIHIrfi K cooruercrBoBaJla 0'32 A'
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tTtrrr'. l, a, 6. Cnentpoleinlol.prll,rMt]t, no,iry,t.eH_H-r,re c,r{sofiirr,tM olerrrpor'oJrlrorpa{orrl B nyqax
nuuuii Ho u I(.

d



IIJrfl.lrrlfirr]t Ll ., rrcr,tuo|o BapLrliloBail&crr o?o /Irrfl t(o /(uro Ir B cpeillreNl ooriTAi.l-

iir{.na (1.20 A. D"rn rrIlIpuIIbI JIl{urb HeMHolo r{o}rbrrlo 'rcx clrerttllilrE,HrJx }uu-
criiorr, Brr\/T1ll,1 rto'rol)r,Ix cocpeAororrcHa flalr6oJrec flpr{ar{ 3Mrrccl.lfl ucl{Tpairr,-
rrbrx qa01'er:i co()1 llo'rcrn)rloil{lix rrr}rrrr:i FI, u I(. 'I'arunr o6paaolr Mox{}ro cvtr-
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4rttt'.2, a, ti. CouoctaBJrcHLrc r{Irreltctrrrroc'L'ert rra cruin,por.eJrr{or.parr}rax, tro,rry-
r{erlHblx B ilyqax llilrur)i Ho il K. llgzlrnqbr rrsMcperrrrrr a6orrrcc -ierryHgsr gyrr.

'I'aTb, qTO IIa cueHrpOIeJII4OIpaN,INIa,\, tilttt'fblx B Jryrrarx:[nHtri,i FT, r,r K, pagupe,
AeJIelIrIe flpl{ocrll Ha Alrcrte coo?Berorrycr c Aoora.r.o.ruoii clotretrLro lrpr,r6J1r-
}I(eHr4fl uBMeHeIrlItlM noJrllol,i SIroprllt.r, r,ranyuacuorli B ar{TlllHsrx Mecrax
yHaBaHHhIMlI SMlIccI{oI{}IbIMr{ Jll,lrrlIlur.r. Llottcc Toro, o'tnJroHe}rrro oT [oJlrrofi
IIIl pI{HEr aMr{ccull I] cTolloHy yMeubrrrcHrrfr trrr,rprrHrr xIoJrIl y Hac 6oJrb[re AJrrr
JTTIITIII4 Ho,'reM AJrtl JIIrHI,l.uI I(.3'ro, ItaI{ Jroll{o tIoIIflTb, JIl.tiltb rtoBr,I[raer Iiott-
TpacT cflertTpoleJruor.paMM, cr.r]rMaeMbrx BJryqax I.I,, rro ollarjltcH]lro c rtonTpa_
croM crrgrilpol'eJrrlot'patrM, cnr,rMaeMLrx B Jlyqax I(. I3l,recro o ,r.eN{, r{aH r,r},r

ytsl,{Ar.{M t} 0"rrelyrorlort pasAeJre, Aar.rrloc o6cr.orl,retrr,crBo J\,ro)r{er Jl,utu, \:(,tr-
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irlITr, Haurrt ocHoBrrbre BbrBoAbr, BbrTel(alotlll,Ie ]r3 o6cyEtAeHrlf troryqeEHbr{
MaTeptraJroB

(Dorouerpufl ctrex'rporeJrl{orpaMM trpoEBBoAr4Jracb cJreAyrorqunr o6paaolr.
B ognoru I{B flpfMoyroJlrHr{rtoB, o6paaonauurrx centoft Ha cfler(TporeJuro-

rpaMMax ({rar. 1,6), {uxcrapoaarocr,
coBeprxeHHo otrpeAeJreHHoe rralpaB-
JreHrre, trapaJrJreJrbHoe JrrrHrrflM ceT-

r(!r, Btresarannofi ua crrer(rporeJrr{o-
rpaMMaX, I{ BAOJIb 9TOIO HatrpaBJle-

Hlrn c uoliorqr,ro uunpo{o'rorve, pa
MO-2 rpol4laBoAr{Jrocr {orouerpn-
poBanrre o6elrx ctrexrporeJrtrorpaMM.
Paauep onotufia unnpoSoroueTpa
rrprl rraMepenuu o6erax cner(Tpore-
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@ut:. 2, e , a. ConocraBJreuue ErrrerrclrBuocl'eri ira cuexrporeJrtroi-parl-
-. Nrax, flofiyqeunBrx B flyqax lrruzfi Ho u K. IlAznuqbr trsNlepel{r{n

a6cqzcc - cenylrAbr Ayr'tr.

Jrrrorpar,rM 6pancr crpolo oAl{rranoBbrM u paBrIbIM 0'i5 X 115 Ea AI{cHe

ConHrIa (upurvrepuuft paaMep corruesullx rpanyn). B xa.Iec'Ilre llcroql{rxa
cpaBHeHr{E r{cuoJrbBoBaJrrrcb trprJIeE(alqtre K {loxnyny HeBo3Mylrleur{bre
qacr[ colruesHoro Ar{cr(a, trpu'reM {nonxynrr AJIn n3Mepeuun Brr6tlpaJrl{cr,
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rro BO3MolnHoCrtl B UeHTpaJIbHbIx qaCrFIx AI{CHa. O6ufuii HyIIb-lIy11ItT oTCqeTa

fi oopgIrHar IrAoJIb I{BMep fl eilIol'o Halp aBJle}Itrfl AJrf o 6elrx crlexrp oreJrtrorp aM}I

oIIpeAeJIFIJI0flHIITfIMuceTHtr,IIep[eIIAI{HyJIfpHbIMlIsTo}IyHaIIpaBJIeIlI4Io.
Taqulu o6paaOu, AJI;I HalI(AOro BbI6paI{HOrO HaIIpalrJlegl{fl' Ilepece1l;al61qe1o

{,nonIry.n, IraMI'r IIoJryrlaJrocL pactrpeAeileHrre rlpr(ocrII rlo AI{cHy Ooftrqa'

coorBercrByrolqee B flyrrax H,. lr I( B TOrrHocTu

reilr E{o caMbIM MeCraM AI{CHa (Cne4onatensHo

lr r[lonnyna). ii I

Pesyns'rartr ualtepeuuft 71rrfl HeHoropblx

lrB6paHHbIx clenTporeJll4orpaMM u us6paHHr'Ix

HatrpaBJler{I{ft upegcranJreHr'I }Ia $ur. 2, rt-)'
llurencflBHocT[, -16 vr Iso Ha 3rl{x qeprex{ax

BblpaEteHa' fiari yHaBbIBaJIOCrl' B eAIIHIIqaX I{H-

TeHCI{B}Iocrll [l]llJreffialrtrux HeBoBMyl[c]lliIJx

MecT coJrlreqEoro AI{CHa'

Ha xamAoiu pucynne BepxHfift rparfux 4ael'

I{SMeHeHI{e'16 BIOJIb AaI{HOIO HaIIpaBJIeHI'rtl'

cJreAyloqlrft rpa{u}t coorBercTByer I{SMeIreHr{Io

1so, Tperl{fi Aaer I{3MeHe}Ir{e orl{omeHu$ 111 i 1v,,

BloJrb rolo )Ite HarrpaBJreHl{f.

flpexge qeM repexoAl{rb n o6cy?rtAeHltlo

lpeAcTaBJrer{Hr,rx: MarepuaJroB, cAeJrae}I cJIe-

nyrcqee saMeqaHl4e. ftaH yxre yr(asbrBaJlocb,

{.noHHyur,nble }IIrreHcpIBHocrI{ B lrrlulaflx K u

Ho ua $wt. 2, a-A orneceHbr rraMl{ rt TIHTeH-

or{Brrocrtr trpIrJreEial[ef o rreBosMyuIeEHoro ArrcHa

Co;rnqa. Teu caMbIM MbI cqrlTaeM' qro B c tI

I{3Mepf eMa fi I{}IT0HCI{BHO Cr]o I g ]tirilil I yio OIIpeAe-

Jiflercfr { n o rt H y Jr o u. finn roro rlro6bl rro-

flcril{rrr cr(aSalrHoe, o6patuucn n t{r.urr. 3' Ha

neil xup nofr nnulrefi rIBo 6p alxeu c xellart{rlecxll
r{oHryp rrrt:filTvt Ho n uenoaMylqeHEblx qacrflx

corHesHofo Al{cfta, uyHr(TI{poM - Houlyp roii
Ere Jrr{Hr{lr B rrpl{Jremaulerra {noxxyre. Jlluru-
flM.fi AA OrMeqeHBr rpaHlrubr ntopofr uIeJrlI clreli-
lpore.rnorpa{a.

Co|racno cHaBaIrHoMy, BeJ]IlqI[Ha 1g, FI&

rfrnr. 3 panna y rrac I1,:(A*B) : B, rge
6yHnarun ,4 rl B o6oauarreHbr TIJIoITIaAII coor-
BerclBeHH6IM O6pa3ONI 3alnTpr{xOBaHHbrx (I)iI-

ryp. Paccuarpl{BaeMblft cryrraft coorBercrByer

0

ho

ili)cIuro.lrolHelrulo o roM, qTo rfloxnyn npocrlll]aercH lttl B c I0 'IoJlIrt]- xp0-
r,ruo1[igrrn, T. e. o]r flL]irflercrI npocro soa6yrrt11enu611\,r coorof{r{rtelt xpolrocrlrcput

tr ilariHoft o6.nacrlr. C)i\lano u Bu[e npc4rroitorrterrrir] r\roirtHo 6ntno 5u gory-
crnrr,, v'ro {noxnr'.ir rrBJrflercrl 6oree lrnlr },relrce Hetsar;lcrlMbrru o6paaouunlrer-1,
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3a 3Heprr'rro {noHxyra [prrrxJrocb 6u ugnrr nJ]orqaAb ,4. lr ofirocurb ary onep-
[I4IO BHOBb n rrJror{aA}r B. B ororrr cilyqae Mbr, rroJrbsyfcb yHa3aHHbrrvr orrpgr
Aeneuueu 1go, MOEter\{ HarrrlcaTb:

f;- 111,- 1. (r)
Auarorra.rHoe tsblpa)fieulIe MornHo Hafrncarb lr AJIn rruHaa. K. Xon orHorrrenrrf
BeruqI4H A : B Ailfl ruHufi K z Ho, r. e. oruorrreurn (16-1) :(1rr,--1) upea-
oraBJIeH na {ur. 2, a n 6 nog BepxHr{Mr{ rpeM.fl rpa(pnriarurr.

Cnegyet, oAIraHo, yltaaarr,, rrro paccMarpnnaenrrft Baprrar{r MaJro Bepofl-
reu. C tfuauuecxori rorll(tr BpeHrrg rt c roqxtr BpeHrrfl xporraoc{epnrrx na6lro-
geurfi ropaBAo ecrec'rBeHHee cqr{Tarb, tro {noHHyJr trpocrr{paercf Ha B c ro

dd,
roJrrqy xpolroc$eprr, l,16o uog {.nonxy-
JIaMIT pactroJro)fi elra TaHE{e aHoMaJrbHafl

o6nacrr colHeqnoli o6oilo.rxu c ro-
srrueuuofi crerreHbro noa6yrxgeruu -
(paxen, [praqeM rrMerorcf Bce ocuoBaHlrfi
cunta'rr [11, qro B cMbrcJre rerrrroBoro
pexr{Ma rfnoxxyn setrpepbrBHo rrepe-
xoArlr u Hr4)r(epacnonoxreunrrfi r{raxen.

f(poue rol'o, paccMarpr.rnaeurrfi nropoii
BaplraHr c pasAeJreHlreM 9Mrrccr,rlr rra

ABe qacrfi A a l] Morfier I{Merb Mecro
B TONI CJIyqae, CCJrr{ OIITUqeCHafl TOJTTIIa

qproxnyna B rleHrpe ilrrluuv. H. (nnu K)
MeHr,ure eAuHrrrlbr, rar{ qro uepea Snox-

HyJI MLI HenOOpeACTBeHIIO tsl'II{}rM ItlI}I{HIItl CJIolr (}IetsOaM5,qerruOii) XpOMO-
c$epu, flocrrJraroxlr.ie aHeprnro c rluTerro[]lHocrr,ro, orpeAoirr{erroii n;rouaAsro lJ.
Ecrr'r ;ate rli;rorin1,;l Helpoallaqelr, ro BeJruqr,rna (,4 *B) u ecrb Herrocpe/IornclHuo
I4HTeHcItBIIocrb CaMoro rlrnonnyla. Bnrecre c'teNr r,rMerorctr Bce ocHoBaHrttr
cqrtrTarr,,,ITo r[.;ronHy.nr,r 4eiicrnlrrcJrL]ro rreupoBpaq]rbr B oBere rleH,rpa irrl-
uuii Hu n K.. l3o-riepBblX, Aalr{o rr HeooaMyl(crrHr,rx rrilcrrrx xpolroct[epb] ee
olrrl,Itlecriafl ToJrilIa B qorrrpo J1r{Hr,rr,l H, (a rcr,r 6o.rrec K.) ue,treur,ure eAu}r}u\br,
a no-Br{Ar.rMoMy, AaE(c 6otrr,rrre (Alrcnyccllrc Jror.o lrolrpoca cil{. ,l6l).Buecre
gTeI{ Bo rli.uorrriyJlax ilra o[rrl.Ieor{arr roJrqa tscBrl]rr o rroBr,Irrc}r-
HIIM 0ocrorr.rrlrervr uoa6yln[eHr.Ifl aroMo.r] ll 6o.rrr,mc, qeil,r B coce4rflrx lreDoB-
MVx1cnHr,Ix Mecrax Connua. O6 otolr r.orJopu'r, rratrpuMop,.ror t[aH,r.,.rro
;[]Irrt,rfl rrol'Jrorqeufil I{o u r}ianetrax fir,rpe, rrelr ]r coceAltrlx l\recrax, a cJreAo-

BarcJILHo, BeJrr,rqr,rua /y', n r[anenax (r.r rii.Ionnytrax) 6o;rr,urc, qeM ]t coce1rrur
MECTAX.

.Lla.,ree, IIBBocrtlo, rITo rrorcMrronr,ro Al{cHa Corrurltt rJ I(orirpaJrbHblx llacrrrx
JII{Hr{r{ H* (lr or:cl5oruro l() xax AJlrr lrocoBM):xlclrrrrrrx.laclt-l,i Cotmqa, ran
M lptfr rlrnortxytron orHocr.rreJlEHo Maro. 3,ro l,roxruo o6r,rc,iir,rr.r, ToJrr,r{o Ao-
:rraroqlro 6olrurclr,i onrnqecxoft rolrqei.i ,tpouoc(tepu u qorrrl)e ;urulrrt H* u I(,

Vqntotettlt Boe oltaBaIIHoe, tr{BII,rMccrvr oolloBaulrfl cqr.lTarL, .troAei,icrnureJlbHo
paB.IIolI{eHrIe {;roxnynrrtror'o r,ulilyrrcHr,rfl ra I(Bc cocral.rrltror\we A u B upeg-
[lTaD.,Iflcrcrl aecLMa l{a"r]o o6ocuolannltlr. }/qnu,Iuatr t,C0 tJtrIIrIeCI{aBaHHOo,

da

@nr. 3. f( oupe4enenrrrc arreprlrr, trBny-
.raeuofi Snornyrorta,
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o6paruucn
pr4aJra.

n o6cyxrgenr,rro [peAcraBJleHHoro Ha ,Fr.. 2, a-0 Mare-

3. Paccr,rorpellllc tirrrr'. 2, rt-) nova,zblBaer, qttl tl SonstnlrHcrrre cJryqss,

t'l[{Oe'l'Cr.l i(o1}oJILH0 'fCClltltt CBU3L ^\{O}I{l{\r XOAOI{ n3JI)qeH}Itl lJ JIUFII{I{ K
l{ IJ JIllrIIlrI l. Io, xor:n B orACJII,I{6IX c;ryrlnga }I l{l{elorcfl orltJrollelll'l't ' 3rt-rr

nr,lHog o6 rr6rqeu xapaHrepL] I{pI{BLIX lla rfiwr. 2, a-0 noATBel)]I{Aae't'crr

rrelrocpe/I0TBeftHbrM T uI a T c Jr t, H bI M COIO0TaBJroIIr{eM 6OnlUOt'ti I{OJIIlqe-

crBa clrer{Tp()r'oJluorpaN{h{ (rtelartanon), cHflrLIx ol{rloBpeMeIIuo e [1." n K.
I Ipaxrr,ruecxrr Bce Aocraroqr-ro reMHhIe (ua uet'arune) uecra rra I(-cne H'rporpailt-

Max Br4/Iribr II Jra Ho-cncntpoleJrllorpaMNIax, [pr.{qeM co3Aaerca raltoe Bne-
qarJlelrRe, qro o1ryafr ulg tpnoxxylon B JrIrHlIrl [1,. rtt,;lnuaercrl or uI{Aa

{loHrrynon B Jrrr}rur} K roJrr,Ho rra-Ba orHocrrre,rlr,rlo il{aJroro noHTpacra
rfronnyror n neprofi r,ra yrtaBaIIHbIx Jlr{Htrli. I'lueulto uo sToIl IIptrqI4IIe Ha

ciloltrporeJlllorpar{Max, roJlvrrileMr,lx R JrI,rIrr4r, IIu, nr,rTlelrtIorcfI'l'(}Jlbrto oaNl,Ie

,rprire qacrtr {noHrtyrou, u ro RpeMtJ F(aIt Bo {notrnynax, cHI{MaeN,IIJx

B JrI,ltlnrI K, orqern4no BI{Ar{r,I Bco, /(axe crla6.r,re }{orl{I{e /IoraJII4. Oco*

6eur'ro rurrepccllbr B /IalrlloM orrlorlronlri{ Te rIap116Io creltrpoleJlrIol'paMI{LI,
rAo rro rrrlcro rl-roT olparpuuecnr{r{ rrpl.lturrla]r troo6rqe ecc I1o-{loHItyJrLr Bblrur}r

I{or?pacrHo, a K-{t.nonnyJrbl IIe Ho}ITpacrHo. I3 e't'rtx cJryalaflx rel'qe Bcero

trpocre[rrrr, o6rlyro c'rpyntypy ll" u K-4)[(rrnyJrr)8. ()1rru tra 'raxrlx oJIy-
qaeB rpei{oraBJrerr uamn ua {ltr, I, a. llttnvaront,rroe cpaBuellue o6eax
cner{rpor-e.lr[olpaMM rror{aBhrBaer, qro rrorlTu Bo Bccx /{erarIrlx (fnoxny,nu, crrx-
rbre B Jl.rrrrrlx lrlo u n K. ilpaxrnqecHr{ ro}fiAectrerlubl. f{anee, r{aJrbrMu r{oJle-

5aHr.rflnr.r Bc.Til,trIIIHbI I g,, rt, HarIporrlB, SIIaqLITOJILHO 66.rbUUUr.r XO.ne6aUrn,l.rU

neluunnrr 16 ,ireffio o6'wrcunerca r0r dan'r', .tto t{rire6aHutt o'rHoilIeHHfl
Is: l11o cJIeAyroT' 6ilrsRo o6ueuv xo/{y BeJII4tIutt .16 n ly1n.

iVlr,r ynaea.rlr,rrro a Heiiorollblx cJryqaflx rlarelorct{ orltJroHerrr{r{ ot o6rqelo
xoAa lr reJrr4qaHax Iy a I y1o. 'lanolo poAa orIt.[oIIeHurI Jryqme Bceto BaMerl{Tb,

nocrpor,rB |parlrrn SaBr,rcrrMocTll BeJlr4tIr.lHbI 1.11 ur Iso )17fl. ftalr(Ao|o o6pa6o-
Talruo|o iiaSpeSa rra cueHTpore.lrr{o1'paMMax. Eclrr.r saBncrlMoc'rr uemgy 16
tt l11o r{BJrflercrl oAnoSrraqHofi, To Mr,I 6y7reu }mrerr, l{cnoropyro TTJIaBHyIO

Hprrtsyro c paa6pocoM roarer{, orrpe/{e.[errHIIN{ roJrbno orura6riauu l{BMepeHr{fr.

B rrporr{B}ioM cJryqae 6yge'r nueu, Mecro Bar,rerHarUrr,rcropcrrr rotrex.
Tanne ilarjucr{Mocrn 16 or -1sn [pe[cTatsJreHBr gnn KarHlor.i r,ra {rlr'. 2,a-0.

rvlu nngunr, rrro B oclroBrroM 3aBI{clIMocTr, llre?rtAy lg tt I s,r,l(0L1Ta'r'orrHo 'Iecr{afl,
lro B He6oJrbIUoM ro4cJre cJryqaeB 01a Ar,lcIIepcxfI rrpoBslrrrael' orur.16ur.r l.rB[{e-

perurii. Taxue cJryrrau 6ylyT o[]IcaIIbI B tto]rqe crarLL{.
OgHaxo, ortsJrer{atrcrr o'r arrrx otrt.tonennrl, cJrol{ycr BaMerrrrb, q'ro tsoe Ere

n 6oJrr,rur{HcrBe cryrraeB o6qee cxoAcruo B xoAe Belruquu lsw lyo
co6rroAaorlcf , TaI{ qro ora o6ulas BaftoHoMepHocrb r.r Aort}firra 6r,rrr, o6cyxrgcua
B repByro oqepe/{b.

Ec'lec'rneuno, qro BaAarra BHoBf, cooAr{lcfl R BhlflcHel{}rro tsofllloca o ror\,r,

IiarioB r\texaulraM rraJryqeHr{fl rf.noxxynon B Jrr{r{!rr{ Ho. .Borrpoc Hte o MexaurlBl\,ro

uairyr{eHufl {inoxnylcru B Jrr{Hl{flx Il rr I(, Ca+ nrr 6ylelr ctrr,rrarr; peffeHrrr,rM-
sce rpr,rarauecF(r.{e apryMeu,'bI, ocHoBa}rHLIe Ha ua6nrogeunflx r.{ coorBercrByrculrre
pacrlc'rr{ [1[ | cur'rge'r'oJl]rc'r'rl\rlor o roM, tITo rrexaHr43]4olvl uBilyqeltl4ft u Jl14tlltrrx

) r;rt



H n K flBJrflercrr BJrer{rpoHHbrri yaap. B roli me pa6ore [1[] uoxaaano, qro l{rfl
o6rscnenns na6nro1aeuoro cBeqeHl{n {inoxny;roll B JII{HI{rrx K lr H Tpe6yetcn

orHoctrreJrlHo rrerrrrconaf reMrreparypa, uoprlqxa 7000-8000'. Hosoe eHa-
qeur{e gnn o{{en'u{B}rot'o ceqeut{fl noa6ymgerurfl aToMoB Ca* anex'lpoulrbllvl

yAapoM l4l elrlc rorllrlnaer tpe6yeuyro aJrexrpoHlrylo reMreparypy. Eolee
roro, rleJrr,rft pru rlaHron (nanprarrrep, orcyrcrBl{e BarrpeqeHubrx nrtnlrii
RlrcJropo;1a B crrexrpe xpouoc{epu l,r Ap.) cBu,(ereJrbcrByer ranxte o roM, qro

ara reMrrellarypa rre Molr{er 6r,rrr Brrcoxofr tt ].
Ilepeuucnnu retrepr, BoBMolr(rrrle MexaHr{BM6r cBeqeHLrf BoAopoAa n lnrurt'r Hn.

A. Boa6ym[eur{e BolopoAlrblx aroMoB oJIeHrpoHIrbrM y4apoM c lrepBoro

ocrroBrroro ypoBlrfl na rpetraft ypoBerrs c rrocJregyrott{rlM trepexoAou 3 --- 2.

B. tr4ou[aaul,rfl BoAopoArrlrx aroMoB aJreHrpoHHbIM yAapoM c trocJre[yrc-

rqer.i penou6lruaqlreft, cotrpoB6)Itgarorqefics trofla[aHlleM sJIeHrpoga na rpeurfi
ypoBerrr, u trepexoAoM 3 --> 2.

B. Boa6yxAeulre aroMoB BogopoAa aJrexrpolrlrbrM yAapoM co llropot'o
ypoBHrI ua tpcruri c trocJreAyroqrrM rrepexo[ou 3 -+ 2.

l. Tlouuaaullfl aroMoB BoAopoga I{BlyqeH[eM c lrocJre4ylotqr4Mrl pexoM-

6uuaqnnulr Lr lrarryqeHr,IeM r(BalrroB B Ho.
PacclrotpnM cuarlaJra MexaHr4BM -21. 13 cnyuae toa6yxgeHrltl aroMoB Ha-

xoro-rur6o eJreMeHra c ypoBur{ i ua yponenr k aren'rpoul{ElM yAapoM MbI Mo}r(eM

Hatrrrcarb [1] ara qucJra lVr*u nepexoAots, coBepruaroqr{xcn B crolr6e c [JIo-
rrlatrbro ceqeHlrfl ! cwz:

(2)

(3)

N 4-,Y: N inrqibFik,

,,r : (#)"' (,, * fr),- 
Mnr,

rA0

lge /[a - 
qrrcJlo aroMol] AaHr{oro aJleMe}rra B I{cxoAHoM cocroflIrl{ll i, cogep-

rraulr{xcrr B yr(aBal{Hou cror6e; ltn - cpeguflfl oJrerTpolrnaff HolltleHrpaulla
u cTor6e (uo {ronxyne); Qiy - cpegaee e{{extlrBuoe ceqeHl{e AJIfl Bo3-

6yxgarorqux coy,qapcurafi; vck - 
qacrora rtwfrvrt. B ra6r. I upunegeuu

Blraqeuurr roraplt{naa rfyHnrluu Fou gna r.u:awft K, Ca+, a ra]tx{e gilfl pa3ilx'IHblx
rrcpexogoB B aroMe BoAopoAa (cr. 4anee).

Cuutafl, Han cxaBar{o, qro MbI ItMeeM AeJro c noa6yxtfieuueM aroMoB uo-

AopoAarrocxeMe'1 ->3--'2-->1, HarrltlleMAJrrornoixeHl{gql{cJra arl4x coy,t1a--

peuuft 1\I1-a (H) K qucry noa6yrxgarouflx coyAapeurafi 1[r-, (Ca+) B qacrorax

rlrsuft K, Ca+:
ffr*3- ffr(H) 7rs fre(H)
F;-,a'r,tefl q"Fi@Sl (4)

ljenr.runbr If, (H) r.r 1V, (Ca*), HaH qrcra aroMoB, EaxotrFu{}lxcfl ll ocHoB-

lrOM COoTOflHI{I{, MOtyT 6r,rrr, npupaBHeubl c 6onr,ruOfi Cr€[e]ILIO rouHocr[
IOJIHEIM rII/ICJIaM aTOMOB B COOTBOT0TByIOUIOII COCTOflIIIII'MOHI{3aqUL!.' T. e'

BerrqrHaM /f (H) u I/ (Ca+). Tax rtaH noreHur{aJIbLIoHI{3aI{I{r BoAopo[a
r4 trOI{I{BOBar{HoIo HaJrbqr,rfI IrpI{Meprro oAlIHaI{oBr,I (paanuuue cocTaBJIrreT

ucero 1.7 aa), nalreueul{e orHorrleurrn N (H) :1/ (Ca+) ot Mecra H Mecly Bo
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'la6.nilua 1

5.39

6.38

6.87

,,DO

7.60

7.0G

7.31

7.64

7.79

(i,-ronxytro 6y4er cpanllltrcJrr,iro rre6orLrrrl4r[. ]Iul:r,iopnlro 6olce 0\'r{ecr'rrcH-
rir,nrr,r 5y;1yr noreSalr,rR ornorrreHi,rr,r 1; (EI) : l',, (Ca+), riyilr ri\olpn, necr,rrir
6r,rcrpo MoHrrrouIa[crr tpyurulun ^I,'r, (II).

R tr0tt.,reAyroureNI Jr3nolrtcrr,rr,I MbI 6yAerrr c{trr'i]Tbr qro u;Jr,rcrrorJrrfl.rit),-rrr-
uttu .1Vr*, (H) ,,r 1[r*, (Ca+), a reNr caMbrlr, rrirn roJrr,]{o q,ro oria3arro, ua}ie-
llottLltl Bo'rllrall,iH 1tr, (H) tr Fr, (Ca+) oupeneJrflror t{3Mo}rorrrrfl lrrrloucrrBlrocru
-t{lJJtvtrclir'trl B coorllercrByroutrux rr{Hlrflx * uo r{r.uonriytc. p{ciiorur.rre.nlno,
;)rortrpoll, IIoraB I] aroMe Ca+c yponug 1[ ua ypouer{b 2, 11o;'raicu lJo;Bparlrrbcl
Ha ypolroub 1[ u r.rsnyvI,rrl rtBaHT IJ Jrl{rn{a K. I3eporuroorr, ltoperoAa u,]iLrrr-

rpolril o ypoBHfr 2 ua Apyrue ypoBrrlr, HpoMe ypor;ri,r ll , o'luocrrro,'rr,rro npai.irrc
ui.r,ila, TaurHe rr fiprr nupcxoAe B aroMe rJoAopoAa c yPoRrrfl 1. rru yponoHr,,J,
;rJrcn'rpoH otrycrlrlcfl ].rJrn Ha ypoBerrb 2 ]r,t]I\ Hit ypoBelll, i. ]3cprtrlrroo,fb
ucpexoAon BBepx r;rrourr oarclrb uatra. flprr Dl'oM {)1'rurrcnlrr,qlloJla rr(,Poxo-
Aorl 3->1 It rrlrcry lropexo/Ior] 3 ---> 2 ecrr, [ocroflrrHarI sg,:11u111116. Circgouarc,;rr,u,],
tr 3Aocb rlo lISMeIreI{uIo ql'lc,]Ia lVr*, lttt Mo]r{eM flpflr,ro c\-Al'rL o6 illnorrornrrr
ultcna.I[r*r. Eoroe o'rporoe paccMorpo]ruo r]orrpooa c co(lLilu,rorrrou y])aB-
ncunii paBrroBecufr Buecer,,rurur, ne6oJrbrrlre rronJ]aRri]I.

ftan lmr ytxo yHaBr,IDaJrI4., aJror{TpoHaar{ Tex4rrol)arypa, orlc}rrrBac.s,ratr rr{)

IiaJrr,r{rltltsbIM rflonrty.rralt, He Mo]r{er 6r,I'rr, o.Icnr ttr,roonr;ii, criairreilr - Bblllr)
7500". CApyropicropoHr;r, orenrporrrrarrreMrreparypa rreDo.31\,r\,rr(cuuoii \porrl)-
crpepu, BeporI'I'rIo,6;,ruana x 6000", llesr arnl{aHrlr,ro, rrora6l. I l,rontno uniirn,
alro rpLr r,r3MerrcHrru 7'" or 6000 uo 7500'orrroluenlrel''rr (II) :y'',, (Ctr-) \'rc;rur*
.qltrctt n 35 paa. Coornetcrnclrg.o cJrcA).er olrirrilarb, arro rrplr uopcxol(r) o1.

ue tJollMyrlclluoii T a0rlr f{lICIta It caMLrN{ frpl{r{N,r {flc,J,fir-.r rf,rclnrit.;rr-rB ort ro-
IrreHI're lylo i fy AOJITITIIO TaHlIte yReJIl4ql.IBa1]LCfl B Tarioe ]I{o rlJlC,iro I)a3. (J;1Uali(-)

3',ro rroJnrocTt,ro rlllorllBo]leqr4.T ua6nrogeuunlr, .[t1ti.ruorc, ilaror.l.ll.lo tia (lt.rr., 2, a.- a
xoq 16 i1go, llolt&SbIIlaIoT, IITO, HailpOTIIB, UprI riolle,\oAC ()'u ltt,tJo3MyIl(ollltbll
.rac'r'eii Ar.{cHa n rrpnrrM rfnonnynanr orfloirronlrc ]u,,..Jx r,-6 r,i u a e r rr rro-
cltoJILHO pa3, llrrorAa n 5-6 pa3, T. e. I103.\',nbrirpytoruee pao\oiriAoluto [lcl{[\-
pacrreraMlI lrTeopneri Mo]r{er npeBbltuarr Ala [opfrAna. 14ua.rc r{)l;oprl , lt rrpo-
rfiBopequl4 c r'ra6nro4etlnnun {topiuy;ra (z+) yr(aBrrBaer, q,ro rtt-r;rc6arrrll rrl)ti(}cr},l
B [rwl].:ltw Ho Bo r[noxny,rrax AoJr]rtHr,I 6urr, neualrcptrNr() 6o;rct: grr;rr,Hr,r]1t 

,

* To xe calroe 6yger flpeAflonarar.ct\ vr Arrfl Apyrnx [epexoAoB B aroMe BoAopoAa
(cu. ganee).
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iIeM lr;nIIIIItr I(, ilpit,t0ru (orioplIcHIro flcHo, tl'ro:)'r'ol rrLIIlol( tlo cBfl3aH 0IlhI-
6panui,rltrr natrut tIaLlrtIIJN{lt :tHaqetllixMt{ T0N,lttCpa'f1,illt 7'. -. {iU00 ll 7l( )l)o,

a rn{ocr cor3r}[)luorrno o6rqr'ril -\apalirol], Ttax a'lg clJtcAycr rrs (llr. 2, u t 6,

Tor ifi0 llbllloi{ coxparlIl.TcFI I{ Jl roM cJIytIac, o(1rll MbI Ha6JtoAaeMoo tp'notrHr";rl''

rroo rrBJryalerlrre paBo6LeNr lra ArJe rracru ,4 t,r 1J, qro, I]rrpoqell, ltari MLr yliailbl'

BaJIr., nllo,r(c'raBJIrrercrr MtlJIo o6ocrlonaunblu.
Arra;-roLrr.rirr,re 3aHrroqeHlrfl Mor{{}ro cllcra'IL 11 rJ ()THottletl[Ill lloxaill{3r,Ia lj.

.B coclrc-r1rur{rr parJHoBecrrfl aurcJro r,roulraarlnli paIrHo.rltcJr} pexonrSllnarlnii,

a rroaror,ry rro lrBMeuo]rl.no rnrcJra r,rorrldBaqfift NIo?rtHo cyAI{Tb tl o6 uBMett0ll]llr

qucJra peHona6iruaqttti, r. 0. tlpoqegcoB, Be/{yxII,Ix I{ l,ISIyqeHutO n ;rr,tnr'ltr }I ,.

[1 anecr, Mr,I N{o}HeM rtalri]carL dopuytly, auairor-ualliyro {iopuyle (4), c roir

TOJrr,r(o paauuqeri, rrro B qlloJrlrrcJle uMecro ucJlllrlllll Q*t Fr, (H) uyxuo 6-vAor

BBec.rrl BoJIrqulrbr 7r- rr 1"r- (H), r';Ur rlHaqolt 5ecxone.tnoc'I't'I orlloct'trcfl It co-

c.rourtlro nogtl3alUllt. RBrrn;1 ua 't'u6.lt . 1. uotiaaHnaoT, t1'119 B AaHHoll CJrS'tlila

cJteAy€rT olrtrfAaTrr errle 6o,rIee pe3nt.rx l{oJre6altrri'i (tiiorin;.irrrHol.o u3JIYrIcIlIltt

IJ.illlrluu El,, a c;rcAor;itreJIbllo, II gro'l MexaHr'I3NI N,ILI rloilrr{Hr,I orBepI'H\r't1,.

O6parrrucl l.enepb ri llrtccMorpeurlro Mcxanlrllta B, 'I'. e. McxauIlSIvIa B(.)3-

6-Vr+tgenr.rx &t'oillOts lroAopoAa DJJeI{rpoHHtINI yAapoM IIo cxeMe 2-3-2,
C ,rc.rxr,r allorlrlrl tsogMo)nuol'o o6'sgcrleulrR orriocllTeJrbno cna6trx nole6anrrii
Be.rrr.rql,{Hbl 1so lI& Ar4cne aror Mexanr,rlM caM rro ce6e He BoTpeqaer Boapa]HeHl{ii.

/{eiic.rnrrrenLuo, rra ra6u, 1 Bl,rAHo, rrro noJre6aHI{fl I]eJrIlqI{ilbr F%(H)c reune-

pal,ypoii ,{tsJrflrorcrr ,qax{e 6oJree cJra6brMu, qeM I{oJIe6aIIrIrI BeJrl{ql'lutr}-r, (Ca+).

Oguario rrprr groM cpaBy )ne lroar{r{rtaer ueua6exnrrfi ttoupoo, I{aHHM o6paaou

o6ocrre.rrrBaercrr Aocrarorrno Br.rcor{ar (cu. [2]) A.tq AaHHoro r{exaHttaMa :la-

Coilcrrlrocrl ypoBHfI 2 nogttpo4tlolo aToMa. fiouyc'rnu ]Ia MoMeHr, qro aro

rarur{{-) aJIenrpoIIIIrIri ynap tlo gxeMe 1" ---2. C)4r'raIio ll /IaHHoM clyalae B6BHII-

Haor rrl H{e caMafl TpyAIIOOI'r, -' HOJIe6aHI'rfl lleJrl'ltlrlItbI Iir, (H) ArE

BoJlopoAa o lcuuoprlr),poi.i croJrrr RCJrlrr{n (ue ua MIroI'o l\[erILIIro, r{el{ B€}-

JrrrrIuHLI fr. (H)), rlro alt'o o[rrrL-ral{rI ilpllBoA[JIo 5n, n rrpotuBopequu c ]ta-

6trogegtraurr, n ctlJILHr,IM r{oJro6arlr,lr{M l.lHTe}lclllluocrll .Ig,}I& AI'rcIte (no r["nori-

nytrax). Ctcgota,re;tLlto, y71al]IILII} MoxaIIIl:]M AJIr{ 11cpoxol(oll 1 -> 2 one;1yel'

I{cIirIoql'I?L' Ho l'orga (t o;ty'rao Bo36y}fiAel1nii yAapou no cxeMe 2-i)--> 2)

NrrJ AoIrllirrr,r Aorry0.r'rrTr,, rl.to cyudec,rlyor uanofr-lo ;1pyrofi MOxalIullM, uoa61'*

rxAalorquii soAopO/IHLIe aroMLI 0 ypolrHrl 1 ua -Ypoutlttt, 2, ue yAapuoro rlpolr(,x0-

,:fiAeHutl tr rrpt4roNt Lleqyllc'tBl{Tensurrit H 14sMeIIeIMIo TeMIIcpaTypbl' .Bltecrc

c reM [orryqeHr,re o roNr, .rro AJrrr [epexoAoB 1 -+ 2 r.rlpaer ocrloBflyrc po.rlb

o/lt.rrr MexaIIIIBM, a /IIIfI IlepexoAoe 2 -> 3 4pyrOfi Mexallrl.lM, IlpfII{ JIrt }'rO}I{eT

crrimrlrLcrr rrpaBAoro/Io6nr,ru. Ecxu ,4;rq raxl{x 6o;rruntx ogelllrli'i, rialt Snep-

r1.ru, cooTaeTcTByIoLII-tIe [epexoAaI\{ 7 -2, cyxlecTlr)'eT ItaI{ofi-,r.o iuoxaHl'lan'I

(o rrprrltclllo Koroporo 6yger onasarro I\aJrce), ro coBcplltcrluo oalcIllrAIIo, alro

oH iloJl}I{err urparE) IIpaI{rIIrIeoI{}t 'taI{yx) ?*tc poJ1r, AIIfI llepexoAoB 1 -+ 3 (a clre-

AOBareJrLrro, u 3*>2) nan lt AJIfl IICpe\oAoB 1-+2. f[ci'icrBllreJIbHo, paaJlllqrrc

B tsoJtilalr,[IIo Hl]iitIToli lavlB n ltv' rrilJlo Iro optlBIIeHt{Io c Bo.TItlalrrlIIori cauu-v

HnartToB.

iJtrnrm.Ieill.ro o,[or{, q,[o r]oll6-\rir{ll0rr,re r} irtluutl FJo tto tlrrpcllcJlflercrl 3JlcIi-

fitonH6Il,,{ y/,(apoM (u1tu :t'tr-t r'()Mrtopa'r.yl)il,\ 6(rut)-8000', Iiol'Opblo cJIeAl'e1:



0;1{[AaT1, [a (]ottoBaritllt il3\:rt0Hilrt tioJto6ilttilii it(] ilrroli\'t]n,:tu!ilrltJrI /g), IO4-
1tsepH{AaoT0rI l,r N{UO1.rIMl,1 /t])Vr.l.ril,ltr 0oo6pil;riutllt]ll\Ilt.

Mrr rrprroe4oM Bl(ecr ill.tnu, oIlIIor rrau6orce cyuloclloriHoc. ,lBB0orno) lrro
llMoercrr BccbMa 6rr.ranoc coorrlcrc?nfic [71 u tslrAe clrcrirporcJrrrorpaN,r]!r, [o-
;lvqaeM.blx B Jlyqax un(rpanpacuopi;rnslur l'cJlr,rfr ). 10830 A, ,, o iiyqax JlrrHr,rrr II?,
o roi.i ronr,no pa3Hlruefr, u,ro rploxxyJrbi B Hu npnlre, a r] JrlrHr,rr I10830,4.r"*-
iitrc. lJuccre c TeM, orrtrr.t, Tanr{ coBept[crrrlo oqet]r,rAr1o, rrro ro oJroriTl)o]rHr,re
rtrM[eparypr,r, noropj,rc oJrelly0'r' oHil,rAarb Bo (ilorJiytrax Ha ocHol]autril rr3y-
qeHfit{ ItoJIC6aHI,I'I lIIr:lOHct4r].rro0T.[ 1g, col]oprrreH]ro rreAocTalorr]rbr ilttt o6,sna-
reHllrl nr,rcoHoft llflrerroulr]rocrr'l Jrrrurur rolJrorl\eHr.tfl 108304 uo rplonnynax,
qro crreqilarb[o o6cvx{Aerro u 6o,nco paurreii pa6o.re IB] oAHoro rul aBro-
lJori.

'Ianuu t-r6paaonr, r\{br Mo}r{elvl cAoJlarb 'ror lJ[IBoI{, u'ro uoo6rqe Airfl r]cex
Tpox MexaHr{3MOB il , B, B MC,Xarrr.[]]r SJrcnTpoHrror.o noe6y]rtAeHr,tfr rrprr 1.0_\

leMrleparypax, riorop6rc oJroAyror ltJ r.rB)/rreqrtl Ca+-r[no6rt)r.ts11, i1o;rrrteri 5srl.l,
ol rreprHyr.

O6patnnacl lt paocMorptltMlo rto(,rc/{uer'o r}o3Nro)liuo1.o Nrexaul.{Br,ra Bo:J

6\'x,tllertr'tn BoAopo/1lblx alroMorJ - uoru,raaruln r]ol(opoA]r6rx aroMori l(ocrarorrrr)
;Iic0TI{IIM rt3JIytlctIl.rcNI o rrocJ.toAylorqHNl,r pcrtonn6lrnarulrrNrrr r,r Hacltr/[]rr,IN{lr
flcpexoAal,Ir,r, BxJrroqato[.[r.lMrt nopoxo/{ 3 - 2, ooorr]orcrl;yrorqrrii J.tu u Lt lt ll,.
IJo-un4uucllry,0AIIllcl'BeHHLIM Ilollr,IolrulllM lIc1'orlllrlrior\i rar{or.o uiJ.ir)rrroullfl
IIor'.[a 6u 6r,r'ri, coJrr]eqHal Hopoua [9]. Oluarro l BAocE, Mr,r rrcll)orraeMorr c r.1)yA-
rrocrbro, Ho1'oparr 5.nla o6cyrx/IeHa B ynaaarruoii uurrre lta6oro IB]. 3ra.r.py4-
llocrL SitrtJlloqaorofl It .r.oM, .r.ro o6lacul ttopofr6l c JtoDLIrrIOuttoii rruroIrc,,ilD-
llocrblo MolroxPoNIarrlqccI{oI'o lrBJIyqeHnfi o6at.rrIo BarrrrMaror ira Clonrt4cl 4ri-
ilo,rll;t{o 6olr,rrrylcl .trporfl}rtoIllto(',TIr tro Ir6lcore 14 u cropotrbr, Tari .tro IrBJr}.rro-
tille or lr[x ,{oit]rtHo UATI{ ulrlrr] llccLMa rullportrIN'I rlyqnol,r rlrryrpr 66,.rr,-
ruolo T'eJrecrroro yr-Jra. flol;r,o,vry cJrcAonaJro 6rr ontngatL, rlro rr.,roqaAr,, Ba-
HlrMaeMafl BoAolloAtrr,IMu (lr t-r:.irrtorr,run) t[rroxnyJralnr, 6yger na Alr0He Conrrrla
BecbMa 6o,irr,lnoi,i. 3'r'o nonuocrr,ro rrpo,rluropeq],rr na6.rrogerLrrnl,r. LIacro ,rprir[o
,l,ilacrr,r rr FT,- rr, 0oo?llorc,Trlortrro, TcMHr,ro u 'i0830 A, ,rn t,',t,r. rllrll yBrirr-1 rio-
,tl)COIt, OTilOJIE,I1LIXttO6o,'tf,tItIlX't'rrrtCH, TICil{)rlgli,0O0tatJ,rt.O11t{IJX t,t B Till{1.{ l.OrI0ti:
tJ IltIAe crtyqaoli flpIto0 r'r3Jryuorrxc ir FIn c.,,ro1.yo'r ori(oJrLrIbINr ycr.sfrM ru_rpci;
0rio'{o [tITcfJ !t T. l{.

Itaxon ?rte rofArl MCXilnrrilr\f l;oAopoAHor,o n3Jryrrotllrr fl rrprlr.\ Ho-r["noriri1,-
;rax (u reM caN{6I[t B t'oJu,IeBLIx tpnoxny.nax)? lIo-rrr.r4uMoN{\r, o/lr{lrcrr]o}rHr,rtr
iJoSMolr{Hr,IM o6'rfltlltottt.tcN'l IJ0or. rlcpcqr,rcJleHrtr,rx csoitcrB, tiil(,arorquxcfl lta;1 r,-
IttloIJr,Ix, Iro/Iopol(tll,lx J{ 1'oiIUollblx {rnoHxy.noa, rlBrfrorcfr ripaiiuql rrooAlo-
l)o/Irrocrr, coluo'ilroli xpouocr[oplr rlo {rnoxny.rrax (l,r B lroDo3N,r)/trleuHr,rx aJa-

olfIx AIIcHa). A uueuuo, o.rrel[yor Cy]rri]rb, rrro xpoM0orfopa Bo rfronxy"rrax
,IljJltle'rcr{ npafrne oJrorrtur,lM o5ltalonatrttcM, r] NoropoNr cyn\ocrlyer lctqecl,uo,
riaxoAtrtllccorl IIpr,r caM6rx paSJr[rrHbrx roM[oparypax. 'fo, v.fo .r.aFioo co(]y[lo-
crBoRaEr{e c,oirrreqflr,rx raSoB rrl]rr pa3Jrr{qu6rx reMrrcparypii\ ltosNro}fiilo, oJro_

il)'or LIB nByqellI,rl 0oJrrrcqubr,\ rrpor.y6epauqgu. l[;uecr]ro, rrro lr c rrgriit.J)ax
irpoty6cpauqeB Itol{oropbl\ r{Jracoou ua6nro4arorcfJ riilr,i Hopolril,ru,gri(i .:rrrglsl,
'rari rl o6r,r.rHrrc rru3r{o'IoN{rropar.\rprrbie JrLrHur.r u3Jrl.rroturrr.
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U trprrlrcHelltIII tt aIi'I'Iulnbltr rtrl;iacrltr.r vlia3tllIHart I ttlloroSa ooL,\'lli(lc'l tlo-

Ba}IlIlt i{By.\ ]]il3 jllta{IIbI,\ CctLlTofirrttt,]. uttttlec.1.Bi\ III]lI B0Ubr\,ttI I]tl3JJ tItI}{bIx l'()\1110-

parypa,\ 6i,rra luegelltl oAIllI[{ tI3 tiuropoB lrac'r'onlqeli pa6orct Iti Ana lolci,
q,ro6st o5r,Hctrr,rl'r, alIol,IaJILHLIii relrrreparypHllll rpaAIIe-H'I' B ClIcTeI\'Ic {axelr-
rlt.,tonl),,n, Brt;ruo ;qolyq0t10, rIrO Ir 3r11x o6lac'rrtx HaprrAy c o6r,Iqrroii Oruo-

cllro.{r,l{o Hr.rBItoreMrIOparypuoii xllolloc(}ep}IoL{ Marcp[ci'i cy4eCroycr BeobNIa

Har-poTafI I{opoI{aJrbuafI },taTellrlfl, IIpt.tqel{ N,Ier{iAy o5eilrrr'r HoMloHoHTaL{lI fa-
BoD cyrrlecr,rJ)re.r rrrrrorrcrrlJubrli ren;roo6ueu. ]lcrocrrcrtno, aITo 0Tor T'erlilo-

o6nreu Aorrlfiog uocru r{ BoaHrrrtlroBeHuro r} yHaBaIlHr,Ix tl6tracrrux orAeJIbIlbIx

MecT c c aMLIIIII p a S JrI'IqIrblMrI TeM[epaTypaMu.

IlpegcrauncHl{e 0 npalirrcii r0IItIOparyllIIofr IIeoAIIopoAHocrI{ Aa}He H o p-

:u a tr t, lr <t ii IIeBOBI\,IyqeHiloii -\poNloCrpepsr lloJIyqI'IJIo ts CaMoe tro0,rloAHee

BpeMfl lu{.r,oHcllBuuo paBBr,Irno Ir llynr{oBcl{i{x pa6orax [10] u n pa6otax o6cep-

Barolinl \la6 Nlac t6l. Ii1l. 'fax, n [10] rr [11] cactag lrr,r3oA o'roM, qro B rex

Mecrax xltonaoctpcpu, rAe lrnreHor4Brro noa6ynrgaetcfl rr uoHll3yercfl reJrlrfi,

oJleltrpoIIHatI rel,Illoparypa CocTaBJIfler IIeCHOJILHo AeoflTltoll rtICtIq rpaAyooB.

B ernx o6;,ractnx ItoHlIBaullfl BoAopoAa trBrIflercfl noJrHoia.

ItaX ymo .\'HaBLIBaJIOCo, IIMeeTCFI, IIO-BI'IAIIMOI{y, 6O;ree I'IJIII MeHee Ilelpep},IB-

Hbrfr crr€rn,r'p paalrlIqltblx TeMIIeparypHLIx cocrORnul,i xpouocrpepnblx raaOB.

Mo111go A)rMarL, aITo ocHotHaFI Macca xporuoc(tepnlJx raSoB IraxoAIaTCE

[pr{ AoBOIIt,uo IIuBHofi reMilepa'I'ype, a I,Ii\{eHHo, B Hel;oBMyxlcnuoi'il xpoMo-

c<[epe ]rprl rcMrreparype 6000', Uo tproxHylax go 7000-8000'. f{aunrrnxou-
rrorreHroM onpe4eJltrlorotl B ocl{oBtloM HanbIIlIeIlbIe {rOXHy.lr,r. flpe-
o6nagarorqlru aJreMeHToM grr,rx orHocrlTeJIblro ttllSrtoreMrreparypHr,Ix laSoB

,rBflflercfl, noHequo, na6 rr uo]rcloAy n auurocrfepe corrrqa, BoAopoA. oguago

sAeob Olr MaJIO IIOHI{3OBaFI, SileKrpoHHafl 1e}Ineparypa HIIsIta I{ no9roMy !I3ny-
qeHl4e B JTLIHI,IUX Ho, . IIpelIe6pelI{I,IMO IVIaJIO, B COOTneTCTDIII'{ C TeI{, qTO

roBopuJlocb BIil[Ie, E c pa6oToli [11, uenr,an colJlacl{Tbcff C IIpeA[oJroEteI{IIe}I

O Tor\4 [ti], qro (uoXxylr,uble O6lracTll ts JIuHI'Iflx Can coorseror]lyl0T BbICO-

nofi reMtlopilrype.
[,Iesr,tgee, IioJIlltlgoruo ,YpoMoC(pep]Iblx IaSOIJ HaxOAI'ITCFI trpI'I TCMIIepaTy-

pax or 8000-10000o go npr,rnepuo 20000". Suru r(oMtIoHeHroM, ttax ltolltuc)

,qyMarb, I,I olpoAeJlrlgrcfI B ocuoBfloxl IlsJIyqelII4e BoAopo11a. flpn arertrpon-

rrr,rx reMlreparypax 15000-20000o r.reMeHeriun rlyuxqtii F,1, ArIfI BoAopoAa

c ToMrrepaTypoii lnntrroTcfl, HaIt eTo cIIcAyeT r'ra ta6n. 1, aua'ln'renbllo Mellb-

rir1x,1r, rIeM IIpII rex{neparyllax or 6000 no 8000". 3tlu, tto-ouAI'IMoNIy, u o6t'ac-

rrrlrorcfl orrrocr.rreJrbr.ro cJra5brc rrBlIoHeIIlIfl LIlITeuclIBHoc'tu Igu Bo Qiloltnyrax'
Polr, paCCllaTpuBaol{Oro IIONIIIOIIeIITa B Uailyqer'rlrr'r lltrrrrfr H ll K, Ca* AO.arHua

6srru orrrocureJrbHo H05oJlr,lrtoli, r'r6o uplr yr{aBaHI.IbIx reMlepar)rpitx, oco6eIlIIo

uprr 7'>i5000", iloIttIBat(IIfI arolvloB Ca+ ytHe BecLMa IIeJII'IHa lt tll'Icilo Orllx

aroNro3 Bal{erso )/Mo}iblrrorro. Cue.renr'{e }ne aroMoll Ca+ lrg-ea pertolr6nuarlr'rri

[oJ]]*rro 6r,t,1t to Bgox clyaraux rrrrrrToi{t}ro MaJrbrx{ [1]. Erqo MOHbIUlle Maccbl

ylr{o socrrMa rlarpcrLrx ,\llol4oct|lo}lrillx taaoIr coaAalor Jiulltll'I ilolJroueHllfl It

flBJryqenllu t'oJlirfl. I-Iaxorroll, l{ilIt MoiriHo A)rrritT'b, tsecbil'Ia Ma,IafI l1oJ1a (xpor{o-

C(tCputtxr> I'a3OU ttMeorr'or,IItcparvprr, 5;rr'rsnllc It roN'IIIeparypo HoIJoIIbI' Pa-

3yMeelrcfi, ficfl or,1 rtapl'lmil Nrl()r'oco(1'rulrtoii xptlrloct!opr,r lIc /[oJI]flIra rroHlr-
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Marbcfl HaH (crarrqecnafl). IIo-anguuouy, no rfroxnynnr HerrpepbrBuo

rrpor,rcxoAur [trre]1ctr8]rr,rft rpu.roH Harperbrx Macc raaa (xax lrorxuo AyMarb,
r,ra 6onee rry6onrx cJroeB coJrrresuofi aruoctfepnr) rr r. A.

C y.lerou rrBJroxrerrHbrx coo6parneHr.{fi cxoAur,rft xapanrep nore6aurarl Rp-

nocrll no tproHxynax B ryqax FIn u K, trpeAcraBJrennnrfi s Haurefi pa6ore ua

{ur. 2, u-0, v.on<er 6rrrr, }rcroJrxoBar{ cJre[yrourlM o6paaou.

aL,0

lro
/.8

t nt t'"0 t/0

lntro
1,,/1,b

1,

/.4

itl
J

2

:L'0
Jr
,7 1

zl A

l^.Ad\1^1'o io--no --Dt--rtr"

@nr. 4, a, 6, CotocraBJrerr[e r{ureucrrBrrocrei ua cuerttpo_
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Bo-ueparrx, [peAcTaBJrfercrr ecrecrBeHHbrM cqrlTarb, rrro re Mecra corHeq-

I{oro Alrcr{a, r'Ae lra6nrogaercn rploHHyntuoe ,rsJryqerrr{e, - aro Boo6rue
o6racu,r c uoBbrrrreHuoii relrneparyporl r,r, cJreAoBareJrblro, c nosbrurenuofi
crerreHbro uoa6yrxqeuttfl n l4or{I{Baqr.rlr. Buecre c reM cJreAyer orntr1ar6, lrro
OTa froBr,IIIeEIIafl CTetreHr, I{oIII43aIIIlIr lr nOa6yxr4er,rr{fl AoJr}rtna r4Me.rb MecTo
r rofi nnl,r rauoft c'reuer-rr4r AJrfl Bcex reMrreparyplrbrx noMrroHelrron xpouoc{ep-
IIbIX ra30B.

Bo-nropsrx, MbI yxaBr,rBaJru, qro Me)fi[y pa3r[qgbrMr4. TeMrrepa.rypH6rMr4
I{OMilOHeH"aMrr Mo?fier cyrqecrnoBarb renJroBoe llsar4MoAeftCrnlre (uectrorpn
Ha HeHoropyro BoSMo?r{Hyro poJrb oJreHrpoMarrrr{rHbrx <6aprepon> n r. g.).
3ro 6y4er trpr4uoAr4rb n roMy, qro B rex olnactnx xponrocrpepu, r,qe rroBbrrrrelra
y[eJrbr{afl port 6onee BbrcoHoreMrreparypHol.o r{oMrroHeHra nerqecrna, 6yger
roBr,rIIreHa reMrreparypa ra 6onee HrrsHoreMrreparypHoro HoMloHeHTa, c .ro.rHra

3peHr4fl paccMarpr{BaeMr,rx rrpeAcraBJrenr,rft ogruaxoenrft xoA Berr4qr,ra Iy n
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I.1.rBo {uronnynax xorn lr BecL,Ma rrpaBAorroAo6eu, no ue o6rtnatenert. Ecnr't

B cr{Jly Hanllx-Jrrr6o rrpfiqflH (r.raupuuep, I{B-Ba HaJII4q[fl yHaBaHHbIx ublllrc

<6aprepon> aJrerrpoMarur{rrroro xapanrepa) rerlJroBoe BBall}Io[eitcrBllc Mo]r{Ay

paSilnql.rbrMu TeMrrepaTypHbIMIr r(oMnoHeHTaMll flAJIfIerCg HetroJIlIbIM, To XOA

BerHquH f yiu lllouepea rlrloxltyJl Moll{er oxa3arbcfl paBIItrIHbIM. NIrr yxe yxa-

SbrBaJrrI, qTo B OTAeIbIILIX Cilyqaflx lIeT Tecllolo cooTBeTcTBI{fi Me}fiAy B0AO-

llOAHbIMr,r t,r ItaJIbIII{eBbIM[ d)IoHHyJIaMlI. XOtg ertr Clyqau II peAHlI, rro ]loe X(e

ourr orpOAeJIer{Ho Ha6Ilo,qalorcn. NIu Ha {LIr. 4, a u 6 upnuoquru [Ba 'raH]'lx

CJIyiIat{, IAe pa3iltrqlle B xOAe I}eJItrqIIH I;E.']/. IKflBJIfICTCfI BeCb}Ia 3allIerHbIIvI.

TaHue cryqau Jrtrrut, rloArBep)ilAaIor Halura o6r{I{e coo6pamelrl4fr.

Bce yraaaugble BbIIrre Br,IBoAr,I cJreAyer, pa3yMeercfl' [poBep[rb ]la HoBoM

MaTepI{aJIe. B UaCIUOCrn, OqeHr, Ba}fiHO I,I3yqeuue OAHOBpeMeHHo CHflrblx

ctrenTporeJll{orpaMM B Jlyqax BoAopoAa II IeJII{f. O.IeHr BaHHo ,r3yqeflI'Ie Meil-

Hofi crpyHrypbl QToHHyJIoB oAIroBpeMeHHo B AByx ilysax I{ 1'. A.

B saXlrOqeHIIe aBropLI pa6otrr BbIpaX{aIOT Ha6IIoAareInn, pa6oraroulllM

Ha BameHHoM coJrHerrgoM TeJrecxotre o6cepBaroprlrl, 6uaro4apnocrb 3a rro-

ryirepr,re r{orroflr,BoBaHHbIx I] ]IacTOflIllefi pa6ote cue6rpOI'elllor.paMM.

JlureparYpa

i. e. P. M y c t c r r,. llsn. ttpuncxoit acrpo([ra' o6c., 9, 25,'1952; ll,
2. 3. P. rll y c r e n s. llss. I{pnncHort actpotfra. o6c., 11, 102, 1,954.

3. O. P. M y c t e n s. ,{ox,n. AH CCCP, 97,625, t954.
4. I. J efferies. Austral. Journ. Phys.,7, 22, L954.

5. A. B. Cesepnuri. tr{aa. ltpu,ucnoftacrpo([ua. o6c,'15,31, 1955'

6. R. McMath, O. l'Iohler, A. Pierce, L. Goldbelg'
124, r, t956.

7. NL et L. d'r\ z amb u j a. C. R.,205, 554, 1537.

8. O. P. M y c r e r r. ,(oxr. AI{ CCCP, 97, 625' 1954.

9. lI. C. III n r o B c R rr fi. Conne'Iuafl RopoHa. loctexlragat, 1951'

10. B. A. It p ar. ,(ox,n. AH CCCP, 106,619, 1956.

11. O. Mohler, I-. Goldbcrg. Ap. 1.,124,13, 1956.

165,1954.

t.,Ap.



A lt A A Il ivi r4.fl IlAyt[ CCCP
,I 3 B E CTUfl. H P bItrICH O fl ACTP O (DI43I4qE CIT O ii O E CE P BAT OP].II'd

Tou XVII, 1957 r.

rrccJIE[oBAHmE IBn]ItEHI{fi B XPOMOCOEI'}B tt OJIOHKyJIA,\
llo IOmIJIEPOBCKOMy CMEIIIEHI(rO Jrr[HUil K, u Kil Ca+

B. .t7. Xon.noou

llarvrcpanucr, cHopocrtr Asu}Kellafi xpornrocrlepnoro ra3a B EeBoaMyqeunrrx o6.nactsx
Co;ruqa r no SnoHxynax. flogtaepx(,qell pe3yrmrat Ceut .{xona AJrE EeBoBMytrIe}rEBIx

o5.nacrert, rAe trpo[cxoArrr rroAGeM ra3a B cJrofix o6paaorauur K2 co cxopocr6lo 1.5 nu/cen
rr orycr{arue B cJrofix o6paeoBarufi K3 co cropocr;Io B cpeAEeM parrorl 0.8 xrvr/cex. Bo {rox-
fiyJrax [poucxo[rrT rIoAbeNI B cJroEx K2 co cKopocr6lo B cpeAHeu 1.2 xu/cer u a croax K3

To,fie rroAGeM co c(opocrrro 0.4 xnr/cen. Haflfi.rire AorlrrJrepoBcr{oro cMelqeurrx Bo {ronrtyrax
Ha Hpalo Arrc1a cBIrAeTeJIr,cTByeT o SaMeTIIr,rx TaHrerrqIIaJIr,EbIx ABI{rfieEUfiX, gOCttlrarorqni
B orAeirr,HrJx c;ryqn", 4-6 Hiu/cen ra 6oree.

AN INVESTIGATION OF T{OTIONS IN TI-IE CHRONIOSPHERE AND FLOC-
CULI I'RO[,I Tl{E DOPPLER SHIFT OF TI]E Kz AND KB LINES OF Ca+, by
V. L. Ilohloua. - The velocities of rnotion of the chromospheric gas in undisturbed
regions of the Sun and fiocculi were measured. St. John's resull is confirmed for undis-
turbed regions,'rvhere the gas rises in layers where K2 is formed rvith a velocity of
1.5 km/sec, and falls in layers rvhere K3 is formed with an average velocity 0.8 km/sec.
In fhe flocculi there is a rise in the K2 and Ks layers, the average velocity being 1.2 km/sec
and 0.4 km/sec coresspondingly. The Doppler shifts in flocculi ai the limb shows that
there exis[ pronounced tangential molions with the velocities up to 4-G ]<ru/sec.

Itttri lr:lrroorllo, l cflertrpe coJrrrcquofo Arrcria ]l qerrTlie cIIJrbll6i\ ;rtlutti,i

fiorirox{err].rfi rroHrr3oljnrrl{Oro rtaIrbLIlrfl II n K nr{oloTou o6l]aueltllblc ill{rlll]l.
l!:J,ilYqcrrrlfl K, u H, u JrI{HI{u ilo1'Jtol{c1Mlt I(, r.r H, (tl ,qalr,ueliurerrr AJlfl Kpar-
liocirr.r Mr,r 6ygeu rra3r,rBarE, roJIr,Ho JrI{}IuIo K). "rluutrrr If lI K o5paayrcr pe-

.Jorral.cHrrii 4y6lcr c o6u1uM III{EITIIIM ypoBHer,I. Sueprlrur uoAypollHeii Bepx-

Het.o ooCTOflr.rIItI oTiIuqaloTcrl oqeIIL MaJIo, Bger.o ua 0.025 B, TaIi rrTo ecl'e-

0TRerrlro [peAtroJro]Hr{Tr;, arro Bo36y}RAenIIe o6e[x ;ruunft upol{cxoAl.lT [l]aHTll-
qeor1lr ogrruartoBo. NIoxrr.ro raHrr{e cqnrarr,, arro crr{ JruI}rIIr{ o6paayrorcr trpIrMeprlo

cMeIIdeHrrfl Jrrl}rllit ITCJIoACTBI{ets olIHr{x r{ rex }I(e ciroflx, IrosroMy xapaHTep

ABrriHcHr{ft ro}fie Aoir?r{cH 6r,rtr oglrHal{oIlbIM,

lvr()iriHo rrporrsBoAr{rb tro oAHoia Ir3 HI,rx, cHa}fieM

u rrccJl()[oBorrlle glltiHeutrii
ro I(*.

HaU rlianenr,ntrlrr{ rrJrorqaAr{aMu DTlr Jrr'rrrtrrI BHaqrlroJrLHo Yclliro}I}i }l

o5paayror rpnonnynt,uylo eMl{ccrlo I(, r,r ulrnltto trorJrolqeHnx .Kr. Iulrlur I(,
ru K, o6paByrorcr{ o -tporlocr[eppr,Ix cJloflx, Tari rialt o1rrl'rrrecxar loillrtit

* ,llrnun H rrenee yAo6rra rro rrpr{rrrrHe BoaMorr{Horo tsjrr{flrr 14rr u l [)cit.]',rn,t ilrtt 6"r euAr't I{ . .
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xpoMoc![lepbl B I{e}IrpaJIbHoIl qaorore Kj o{eHb BeJII'lHa l'r Aocrllraer, IIo
oqeHr{e Munuoro [t], - 103.

Izlanec.rnO, qro JItIHI,Ifl K, paagennerca MHI{efi I(, ua ABa HOMIIOHeHTa

VK, n RK, (Suonetoeylo lr HpacHyro) HecuMMerplrqHo.

V1(, npue, uervr RK, B HeBo3MyrqeuHofi xporuoc{epe lI, RaH trpaBIdJro, ro

ffie caMoe ua6nrogaercn ao (uoxxynax. VpaBI{IIBaercfl fpl(ocrl aTllx HOMtro-

HeHroB Jlr{rxb y caMolo Hpafl coJII{eqHoIo AI{cI(a, uptl sin 0 - 0.99-0.995'
9ra aCuuuerprln xopouo O6.bACHflerCf, ecJII,I trpeAcTaBl,Irb ce6e, qro cyqe-
crByer cficreMarlrqec6oe ABI{EIeIII{e IaSoBbIx Macc B xpoMoc$epe. Te CJIou,

B Horopr,Ix o6paAyercn trotJIoIqeHIIe K3, [BLI]I(yTcf OTHOcI,ITeJILHO cJIOOB,

B no[Op6rx o6paayerCa u,Jryrlel{ue Kr. Enarogapf Ha,trqulo orl{ocl4rensuol;I

cgopocrr4, Jrtl1fr.l4 K, Il K, cMeuIeHbI Apyr orHocr{reJrbl{o Apyla' upuueu K,
cMeIIIeHa B Hpacuyrc cropouy I4 Macxllpyer Hpacrrrlft HoMIIoHeItr Kr, nCneg-

crBr{e qero {uoneronrrfi HoMtrorrerrr Ha}r(ercfl flpse. 3Tu ABlarfielrl4fl rMelor

paArraJlbHoe HatrpaBJIeHI{e, Tart Hafi IIa Hpalo acuMMeTptrfl trcqeSaeT BCJIeA-

crBrre roro, rrro rrpoel(qrrf cropocrra Ha ilyq apeutrfl crarloBl4rc.fl panuoft IryJrIo.

Tlsuepeuze cnopocreft tro AoIIUIepoBcItoMy cMeIIIeHuIo K, lr K, 1rpoll3Bo-

AlrJrOCb HeCHOJrbtttrMI{ aBTOpaMtr.

ceur-f[xton n 1910 r. [2] r.rsMepsJr cHopocrr.r B rreBo3MyrrleHrroft xpoMo-

c{epe u {n^oHxylax ro crel(rporpaMMaM c gucnepcraeft 1.02 Alurta. ?Iauepe-

Hr{fi trpor{BBoArrJrr{cb Ha HoMIIapaTope. 3a HecMeIqeHIIyIo AJIL{IIy B0JIELT nuuuu I(
trpr{rrr4MaJracb AJrr{Ha BoJIHrI K, u K3, lISMepeHI{afl y l(pafl AIICHa, T. e. B oT-

OyrCrBI{e ryqeBblx cropocreli. I4arrlepentla Ha l(oMllaparope He mOryt 6url
oqenr, Toqr{br, oco6eHHo \Itfl lrlr:olru Kr, raH HaH olra pa3[eJrelra HecI{MMeT-

puquo Ha ABe qacTLI. Itporrte TOro, [pI4 TaHtrx ]4BMepeHILfIx I{eJIbBf [cHilIoqaTb

HecurvrMeTpIItIHbIe HoHTypu K, u K3, TaR I(aH IIaBeAeHI{e [pOIIBBoAuTcfl ]Ia

fJIaB Ha IIeHTp 'Ir{E(eCrI{ J:rTl:rrIlLI. ItlaiuepeuUn Ceur-,{mOua AaJII'I CneAyrOrqrafi

peayJlbrar: B HeBo3MytIIeHI{ofr xpoMoc+epe K, noxaalrBaer oIIycHaHI{e co

cnopocrLro 1,.1,4 xrl-/ceH. Crou, B ItoroPblx o6paayrcrcn Kr, flol{asblBalor

troAteM co cltopocrblo 1.97 ItM/ceH. Hag r[aHenbI{bIMI{ IIJ]oIIaAHaMu uo I(,
trolyqaercr IIOAT,eM CO Cltopoorblo 0.23 Iff/cex I'I rro Ks oIIycI(aHI{e c ral(ofi

,*(e cHopocrlro, Har( B HeBosMyIrIeHIrr,IX O6racrflx.
B L952 r. cHopocrr{ Bo {ronnyrax s6nuar.r frflrerr r{sMepfrJr 3. A. fypro-

BerrHo [3] uo cneKrpaM c Ar{cilepcrreft 1.18 A/ruru. Jlyuenrre cHopocrl4 otrpe-

ASJISJII4Cb rIO OTIIOIIOHI,IIO It IIOJIOETOI{IIIO UeHTpa JII{III4I4 Ks, I4SMepeHHOMy

AJrs HeBoBMyqeHHor,l o6naun B rleHrpe Arrcna. Taxuu o6paaou, IlsMept{Jrocr,

He a6colroTHoe BHaqeHIre cxopoorl4 rlo oTHorlrenrrlo H [oBepxHocTu CorHUa,

a Cr,(OpOCTb CJIOeB K2 u KB Bo i[nOXnyne rIO OTHOIueHIIIo It cJIoIO K, n uenoa-

Myrqer{Hofi xpoMocQepe. 3.ra cxopocrr, rro ero r{3MepeHl{frM B cpeAHeM AJI,I

Kz:-2.8 nM/cen, gna Kr: -1.8 xru/cen.
B 1956 r. rIBMepeHIre cnopocrl{ Bo rfnonnyrax 6ryfo trpoBeAono

JI. NL flpanAron [4] no creHrporpaMMaM c gucuepcrefi 1.08 A/ruru, noropblc

o6pa6ar.ueaJll{cb Ha onrr,po,poro*erpe Molrrrfl. Tlauepanocb troJlo?1teuue K,
u K, OIHOu4l'eJlbHO tpOroCrl,rcpuslx nrHttit. 3rta'IeHltc AJII{H BoJIH .AJIft 

3'rH-\

{rorocr[epurrx nrautafr LI AJI;I HecI,IeqeHHofr. wrrrmv K 6panocr lra Ta6UUU-A-;tuu

,Boltu corHeqHoro cilenrpa [5]: CHopocrl{., I{3MepeHIlrIe tro'I(, u H.r, OItaBaxluol;
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B clleAHeM ramofi Ete BeIulIIIsbI, HaI( u Oilr6lta I[sMeperilli'i (upuruepuo 300-
400 u/cex), BcJre[crBrre qero aBrop AeJraer BbIBoA o6 oTc;rrc,1srrl4 ABr{}r{eHIIIt

Bo ([lrroxlty;rax c BaMSTHrIMII cropocrflMlI. O4uaxo cJleAyer o6patutr' BHI{Ma-

Hr,re Ha ro, qro ua l2lrartepellHllx {roxnynon roJIr,Ho oAI'IH trOHaBaJI cl(opocrb'

Ha[]laBJreHHyIo K [oBepxHocru CoIHUa, I{ oAIrH -- IlyJreByro. Octanr,nme

Aeofrrb r[nOnnynou [oHa3aJII{ orpllqareJlbuylo cHol]ocrb. HpoMe roro' trOJIb-

BoBarbcfl Ta6ilu.rHrrMrir BHaqelrlIfMr4 AJrr{H BorIH HeJrr,SfI, Ta}t HaH 3To rrpr{BoArlT

H CMeUIerrI{IO HyJIb-IIyHHTa IIpu IIBMepeHI4II AOTIIJIepOBCKOIO CMetqeHtrfl B cro-

polry MeHbrlrr4x [Jrrltrr BoJr]r, T. e. troilyqarcTcfl 3aHfl]fieHlrble cHopocTl{ troA'beMa.

flogpo6uee aro 6yger paccMorpel{o }Ilt}fie. ,{pyrux trccJlegoBaHufi Anraxenufr s

xpoMoci[epe n {nonHynax rro AotrrrJrepoBcr(I{M cMenIeEI{fM IraM Ire rlsBecrlro.

B uacrosqeft pa6ore IocraBJIeIla saAaqa 6onee tuIareJILEo I'IccJIeAoBarb

crrcreMarllqegnlle ABIIXeHLIfi B HeBoBIvIyIqeHIIOfi xpoMog{epe I4 IIaA {anenr-
HLIMIt flJIOIUaAHaMI'I'

,(nn rlryauHu tpanenoo u xpoMoc1pepbl LlllrepecHo BbItIcHI{rb cJleAylo111ue

BOrrpocbr:

1) CyrUecrByer JIII HaHaf-IIu6yAb peryJlfpqafl IILIpKyJIfIqIan BeulecrBa B

xpoMoc{epe, I{IItr ABI{}HeIII{fl }Iocffr HeylopflAoueHIIbIfi' xaorlrqecxnft xapaxtep?

2) tr4rvreetca JIII llcreqeHl{e BeIIIeorBa B xpoMocsepy ua lopflqrx ifaxenr-
HbIx o6nacteft?

3) tr{rr,rerorca Jrr{ BaMerHbre raHrerrrll4arlbHbre ABI{Hte}rI{rr Bo (FroHHyrax,

rr eCJIII Aa, TO IIoofIT JIII OHI{ xapaxrep paCuIIpeHI4fl SIOHHyILHrIX sepeu?

finr uauep e1g1tlfl 6bUIu I{CtrOJIbBoBaHbI cIIeHrpoIpaMMbI t}noxxynon tr He-

BOBMyIIISHHrIX O6nacreft Conuqa, rro;ryqeggble Ha EameuuOu COIHeqlloM

rerrecxotre F(pnlrcnofi o6cepnaropuu (ECT) [6] s teseuue Jrera rr ocenrr 1955 r.
B cnexrporpa{e rctrolbaoBaJlacb ALl{+paHIItroEIlafl peluerl(a fOlI c IIoBepx-

Hocrr,ro 150X150 MM, 600 ulrpl{xoB Ha MI{JIJII{MSrp' c HoHrleurpaUl4eft cBera

B rperr,eM tropfrAHe AJrfl H u^K. Paapeuamuafl cvila -250000 u 4ucnepcuft
u o6rurrr rrrrrru K 1.94 MM/A' fluanetp u3o6parfieHufl CoilHqa rra rleJru ctrex-

rporpa{ra - 200 MM. excnoalrur{r Ha rrJracrrrHr(ax Ilford ZuniLh cocraBJrrlJra

1 cex., Ha trJIacrI{HHax Agfa Blau Rapid - 3 cex. flpn xoporurx I'I3o6paxrc-

Er{flx [oflynaercfl xpoMoc{epHafl cTpyl(rypa IIoBepxuocrn Conuqa n tIrHUfr K,?

r,r KB uMeror yBJIoBarbIfi sug ({lrr. 1a). llpu unoxllx I'IBo6pax{eHI{fIx crpyx-

rypa BaMbIBaercf, cIIeHrp {noHxynon rpro6peraer BIIA, yHasaIIHbIfi ua {ur. 16.

I4arvrepeune Tanrax CleHTpoB [aer, oqeBIIA]Io, HeHOTopyrc CpgAI{IOIO (pa3Ma-

Barrgyro) cgopoc1r,. C qenrro BbrrrBJrelu4fl ITHALTBT{AyaJrbHr,rx ABr{[teHI4ii Ha)r(Aoro

y3rra AJrff uBMepeHr{f 6srnu nu6paHbl crrenTpr,r c qermtrMl{ AeraJrflMr{. Cgnr.

fl,xolr B cBoefi pa6oTe, Hao6opoT, crpeMr4Jlcfr nojryarr4Tr, c p e A H IO IO Hap^:

rrrlry trntr)r{eurrfl. trlla rrprrBeAeuublx B ero pa6ote cler(TpoB BI{Ar1o, qro o}I

r{CloJI},BoBaJI cIIeH'I'pbI c paBMbIrbIM I{3o6paE(eHIleM {loxmynon. flpu etou,

OqeBrrAIlO, ocpeAHflIOrCfl He ToJIE'Ito paBIurIHbIe TOqI(ra t]lonxynOn, HO II He-

BoBMyIIIeHHafl xpoMoc(Fepa, raH I(aH rfnoxxyn IlMeer roHI(yrc sepHllcrylo

crpylrTypy. Boalrontuo, qro B sroM oAHa II3 rp11qug pacxom[eHI{fl peByJIBra-

roB rrBMepef]iuir Uqrrr Qnoxxynon B Harrefi pa6ore ,lr y Ceur-[E{oI{a.

,![na uarraepeullfl AonuJlepoBcHoIo cMeqeul{fl rpe6yercfl otr!eAeJII{ru, AIII'IHy

B9JIHrI ,cMexIeHHoiI lnltut I{ 3}Iarb AJII{Hy.-B6JIHrI, IIsJIyqaeMyIo Ca+ B xpoMo-
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cSepe rrpu orcyrcrBr.r[ cuopocreft uo ilyrry BpeHua. Izlauepenua y4o6uo npo-
lrSRoArITb, lrcrloJlb3yf lle3ltl4e {oroc{epur,re JrlrLtrru, pacloflo}rteHHbre oltoro
lnrlail K. 3'rrr otropHr,Ie rrrtuurl orHocfrrcrr n roMy )fie Nrecry r.ra Conuqe, .uo
rI rr3MeprreMr,re K2 u I(r. Cne4onarenbFro, He Hylr(Ho. r.rcnJrroqarr, atp{exrou
ABI{}I{eHI{fl Selranu u Bparqenl,Ia Conuqa. O4nano otrpeAeJreur{e AJrlrrrbr BoJrHbr

Heclre[]errHo ft ttuutrtr I( npe4craur.ser rpyi{H ocrv. fieficrBtr{reJrbno, cMer{eHr{e
oropnblx t{roroc{repnr,rx nunlrit rr cMeqeHr{e xpouocrpepnofr nraurn K orno-
crrrerr6Ho na6opa'ropnbrx Mo)fier 6r,rrs paanr,rqHr,rM Bcre[crBrre pflAa IIp!IIIuH.
Paccuorpunr BoaMolnur,re rrprlqrlHr,r,

t. 3{r{exr gu{+epeuur{aJrr,Horo Bpar{euus. Bonee Br,rconrre cJrorr arMo-
c{repu Conuqa r{Meror 66nruryro yrJroByro cnopocrb Bpaqeur{fl. Sror et{idrent
uan6oree crrJrbHo cHa}I(ercfl rrprr r43MepeHr{flx Ha r(paro, rAe trpoeHrrr{fl r{a
!,IYII BI]EHtr'I OTHOCIITETI,TTOTI CXOPOCTtr AT'IX CJIOEB MAI(CIIMAJIbHA, tr HE CHA-

ifiercfl B rleHrpe conurla. IIo lrauepeuuau SneprueAa yrJroBoe Bparuelrrre
'Conur1a, r.raMepeuHoe tro JTr,rHrrrM H r.r K, paBrro t5o n cyrnu, arrocr{JrrgbrM J]r4-
Hi,IrrM )fieJreaa n ynrTpa{rnoleronofi o6nacri,r 13?B B cyrnr{. 3:ro coornercrByer
;urneftnofi cxopocrr4 2.1'I t<w/cex u 1.95 xu/cex. O'rnocurenrHafl cnopocrb
.c.TroeB cocraBr.rr 0.16 nu/cen r,rJrr{ B rrrnaJle Arr{H BoJr}l 0.002 A.

2. Paenu.r[e AaBJreHr{rr n xpouoc{epe u {otoc{epe. Han rraBecrHo, r{BMe-
HeHlle ,4aBJIeHI{fl BLISLIBaeT CMeIItreHrIe CrreHTI]aJibHlrx nr,rnrafi. TeOperlrUeCHlrft
MeroA pacqera coorBercrByloulero cMelr{eu[rr cJroEre]r, SHcueplrlreuraJrbrr],re

Ileayrrr,rarr,r paBfluqur,r Arfl paBruqnr,rx nunrfi. Sror a{{exr, soo6qe roBol]fl,
Momer [arb pa3JII{tII{6Ie cMeuleulrfr B rtrel{Tpe E Ha Hparo, Tar( Har( atfSenrunnsre
rny6lrnsr o6paaoaannfl, a cJre[oBareJrsrro, r{ AaBJregr{fl 6yuy, pagiluqHErMn
B srUX AByx CfiyqaflX.

Henocpe4crBeHrro lraMeprrrb rrecMelqeHFroe troJromeur.re K, r.r K, n cneHrlle
ArrcRa rreBo3Molr{Ho, raH fiaH xpoMoc{epurrfi ra3 }raxoAr4rcfl B ABr{EeHrrr.r,
rt MolnHo oE{I{AarE, uro aru JrtaHV.w. oma}fiyrcrr cMeqenrrr,IMll s rro6ofi Torrge

Ancna. O4uaro B Aarrr{oM clyqae Mo}r{Ho rrocrytrrlrr, cJreAyrorqrrM o6paaou:
Br,IAeJrr{M B [ro6oM ABrr)fieHrrr.r (lr qla {roxnyla r.r AJrr r{eBoaMyrqeuuoft xpo-
uoc{eprr), fiaH cr,rcreMartrqecxoM, TaR rr xaortrqecxoM, ABa HoMrroHeura - pa-
Ananrnufi r4 rareHrltranrusrfi. tr{snepna ctrer(rpbr rreBoBMyqeuurrx o6nacrepi
Ha caMoM Hpalo AI{cHa, MbI rlcnJrroqaeM cMe[IeHrle oT paAr{aJrbHbrx 4nurnenraft
(cxopoctt, ro flyqy BpeHI{fl paBHa nynro). Heo6xo4nno rerrepb ucnflrorrr{rb rarl-
reHrlr{aJlbHr,re ABr{}fleHr{fr - crrcTeMaTuqecHue lr cnyuafiunre. EcrecrseHHo
IpeAIIOIOH{I{TL, qTO eCJIII ecTb cI4cTeMa'IuqeCKI{e TaHreHIIrIaJIbHbIe ABIl}fieHI{fl,
TO OHII CI4MMeTpI{tIIlbI rIO OTI{OrueHUrO H fIITOCHOCTT{ COilHeqHOTO SHBaTOpa.
I4antepaa clexTpbl, cHflTbIe rrolapHo Ha ArraMerpaJrbHo rrporr,rBotroJrolnHrrx
Hparlx Conuqa, u 6epn cpeArree aHarreHr4e, M6r rrcnilroqaeM crrcreMaruqecnr,lc
TaHIeIIqI{aJIsHLIC ABI{XtenrAf. !,lrA UCIIIIOTIeHIq Cny.rafrnr,rx gnrlrxeUufi B HeBOB-

DryrueuHrrx Mecrax Aocrarorruo ycpeAHrlrb 6omuoe HoJrrlqecrBo r.raMepe-

rtptit .

[,nn onpe4eJreHrrfl AJrrrH BoJrH onopurrx {oroc{epuux nlrulrii }r HecMeu{eH-
soit nnsvw K 6unn cAeJranbr cJreAyrorq[e uaMepestrfl.

'1.. Er,rnra floryqeHbr ABa crrexTpa corrHeqHoro Ar{c(a u qerr,rpe cfienTpa
Hpafr - ABe [apbr, cHflrbre r{a Ar{aMerpaJrr,Ho rrpoTr{BonoJro}rrHbrx xpanx. Ha
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(Dlrr. 1, n, 6. Cncnl'plr rlaxctron, [oJryrrcurrr,rc r, -, trpr,r xoporuux r.rito6parxenrux, 6 - npn
rrJroxlrx llro5paltteurrlx.
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Brr{ crrenrpbl 6r,Il sueqaraH orrexrp rxeneanoft ayrll (t!ur. 2). flnrauu BoJrrr Jrr{-

uuft gyru 6parurcr lra ra6JIr{rIbI A. tI. Safigenn u B. H. flpoxo{r,euoft [7].
?Iair,repeuun AJrrrH BoJIrr {otoc{epnrrx rru:umir. rrpor{BBo4r{Jrucr, }ra HoMtraparope

{efrcca. Ha, xarx4y JrIrH[Io AeJraJlocb Ilrecrb uane4eurafi [prl troJro]r(enr,rr

<rnpacilr,rr,l cJreBa) u flrecrr, naseAeHflft rrprr rroJroxreHrrtr (Hpacuufi cupanar>.

,{na xpax 6panocr cpe4rree BHaqeur,re rta rr3Mepenufi cneHrporpaMM Bocroq-
Horo rr aanaAHor-o HpaeB, .tto6sr LrcnJrroqr{rr, rarr.rM o6pasonr o{{exr Bpaue-
uun Counqa. Tlauepanocr, t6 ruulrfi EteJIeBa, AJrrrHbr BoJrH noroprrx rrpr{Bo-

'Arrrcfl *.
),),3955.960 3943.348 3932.630

3953.155 3540.882 3931.123
3949.957 3937.332 3925.646
3948.779 3935.815 3916.733
3947.532 3S35.806 3913.635

3910.841t

fttx onpeqeJreHr{fl coflueqHr,Ix AJrr{H BoJrH BBoAr,IJrr4cb fiorrpaRnr{: a) sa cv-
roqHoe BpailIeHrre 3enrnn uo t[opuyne:

u;: 
-0.47 

Hu/cex . sin I cos b . cos g,

r4e I - 
.racoeoit yron Coruqa B MoMeHT ua6nrogeulrfl, D - cr(JroHeHr{e ConHqa,

g - rrrr4pora x,recra Ha6ilroAeHr,ra; w6) 3a er(crleHrpr{c}rrer eeMnoft op6r,rT},r no
rpopuyne: 

uo_ -.vosini,
rge V, - cxopocrb ABITffieHL{E 3eunr rro op6lrre w i-yroJr Me]fiAy rratrpaB-
JIeIItreM CHopocrl{ Irt }Ia[paBJIeIII{eM, IIOpIeHALII{yJI'IpHbIIVI H paAllycy-Bel(ropy.

Izlauepenua Aarlr{ cJreAyrou{ufi peayJrlTar: Jrrrrrr,rfl B crrexrpe Connqa cnae-

rrtrerlbr orHocr4Terrr,no nnnrafi xeneanoft Ayrlr B r(pacuyro cropouy. 3ro cueulenrae
B rleurpe Ar{cna paBrro +0.003+0.003 A, a Ha r(paro ouo cocraBJrser *0.011*
+0.003 A. Tu*r* o6paaolr, paarrr{qa AJrrlrr BoJrH Ha Hparo tr B qerrrpe paBua

+0.008 A. 3'ra paarrrqa (ran uaarrnaerusrft nun6-e{{eHr) zalrepanacb pflAoM
aBropoB. IIo rrBMepeHr4rrM Snepurega rurira6-s{(exr cocraBJrrrer +0.0064
B o6nacrn I3932 A, o ,ro r{BMepeur{rrM Ceur-/lmona *0.008A y I 3800 A.
Tluen qnuubr BoJrE orropHbrx rforocrpepurrx JrrrHrrft H a r( p a ro B crrcreMe AJrr{H

BoJrrr ra6Jrrrq 3aft[ers rr [Ipono{r'eBoft, Mr,rMo}fieM r{BMeprrrr, AJrurry BorrHbr H e-

cMeulenuoft rrrHrru K no crreHTporpaMMaMArrfl HeBoB-

MyureHuoro npafl B etoft rxe cr{creMe. Cpeguee ua l2lrauepenufi gaer Be[[arr.rHy
tro :3933.684+0.006 A.

Hax lrrr BrrAeJrr{, rprt trepexoAe or Kpafl H qeHrpy AJrr{H6r nonu { o r o-
c tp e p H r,r x xvuwft yMerrbrrrarorcfi rra 0.008 A. O4uano HeJrr,Bfi c orrpeAc-
Jreurrocrr,ro ycrarroBrlTr,, rrBMerrflrorcfr Irfi AJrI{Hr,r BoJIrr x p o M o c { e p rr br x
nnnr,rfr K, r,r K, trprr uepexoAe or r(pafi H qerrrpy Ba cqer raxux-nra6o Apyrux
rprrruH, npoMe [sutxennfi. Jluu6-a{rperr n {oroc{epe o6ucuflercfl, uo "mpaii-
reit rrepe, qacruquo reM, qro a{{exrlrnurre cJrotr o6paeosauun 'l.uuuir., pacuo-
IO?fieHHbIe Ha l(parc AI{CHa, BLIrtIe I,I AaBJIeIIIIe B III{X MeHI,Ile, Uenr n qeUrpe [B].
Oqeuuir.r, N{oxrer Jrr{ Dror arlr{exr r{rparb poJrb B xporraoc$epe. Cgurr ,rr.:r.nir

* Ilpranegeurr Buaqerrnr ,qJrr.rrr Borru uo ra6rrqau 3afigenx, flporo(prenofi.u Paficnoro.
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tscJreAcrBr{e,qaBJler{r{fl trpolopqr{oHaJre}I BeJIlIqlIHe AaBJreHlIfl [9]. CneAona-

TeJrbHo, Molr(Ho [peruIoJIOEtI4rb, qro c,qBl[r nunnfi K2, K3 n xpouoc{epe 65'4er

Bo croJrbno 111e Ila3 orr[qaTbcrr or cABr{ra n tporocr{repe, Bo c}toJlbno I]aBI-IIIIIa

trannennfi o {oroc{reprrbrx cJronx orrflqaercfl or coor]lercr:eyrouleit paBHI{ubI

n xpor.loc{epHblx. flpouanegeu rpy6yro oqeHfiy, BocIIoJIb3oBaBIIII{cb Mo[e-

JIflMr{ xlloMoc{reprr [101. Ilpunarble AaIIHr,Ie Arrfl 3{r{eHrlI]lHBIx cnoeu o6paao-

Baurrfl {oroc{epnux II xpoMoc{epnrrx lIrr.:r.Ilfr. B IIeIIrpe I'I ]Ia Hpalo [pI'IBeAeHb{

B' croil6qax 1, u2 ra6* t. ttax BI{AH6 I{3 ra6JIIIIIbI, coorBercTBylolqafl paBH}IUa

Aasreuflft A;rfl {orocipepHllx cJIoeB orJlllqaercfl 6onee .IeNI Ha ABa noptlAfia or

paBHr,IqbI B xpOMoC{epHbIx cJIoax. IIo-nuguuoMy, cMeIqeI{I4eM xpol{oc(tcpnltx

nxnlrft K, u K, or I{erlrpa fi Itpalo BcJIeAcrBlIc AaBJIeH[a ]vlox{llo [peHe6l]e{E,.

Ta6nEIIa 1

| " tu.,,,or r (npanr) 
| 
,*, ru.r.rl

| 
,* o,-r,r,l 

^P

@oroc{epa I o.u,
Xporrroc(repal n: t0r tttr

I 0.,, I

la 

: s. ro, 
""1

+5.0
T.l.o

t 4.t)

-1.2

0.6 . 105

0.3 . 10:r

flpyrue upr{qr,rrrbr cMelrtreHtrfl, [Ie cBfraarlHbre c AB!IE{0HI,r[]M, HeI{3llccrll};I.

Iroarouy Mr,r uprIMeIvI, alro AJII'IHy BoJrIrbI K, rt Ks, ItgMepeHllyrc Ha Itpalo,

MO}ITEO CTII{TATb 3A HECMEUIEHIIYIO !I AJifl UEHTPA AI{CHA.

14antepeuue c1reHTporPaMM IIpoI{3BoAlIJIocb ua ruuxpo{oroMer}]e NiO-2'

B nnocxocrr{ nIeJru ul,utpodtorouerpa rloMerqalcfl 6err,rti sxllaH c HaFIeceHHbIr'II'I

r1a Hero [ByMfl qepHbrMrr rrrrpr,rxaMu, ]lacrIoJroE{eI{HbIMI{ tro o6e cropollbl IrIeJllI

rr uapaJrJrerr,HLIMII erl. TIaO6pa)fieHl{e crre1tTpa yBeIlauuBailOgb Ha sgpaHe

n 20 paa. OuOpuue {rOtocrfepnrre JII{II1III HaI]OAnIIIcr, rla IIIrplIxu, aHaJIOr}IqHo

ToMy, HaH IIpollsBoAIITCfl HaBeAeIIue Ha III4rE, II3MepUT0JIE,IIOTO MI'IItlloCHo'rIa'

Orc.re,rrr rroJrolfleHrrrr cHr{Ma,rrrrcb c 6apa6aua MI{HpoMerpI'Iqecxoro BI'IHra {oro-
Merpa. [Ia naxt4ylo olgpHylo JIIIHIIrc AeJIaJIocb [Ba OTcqera - IIO flepl]oMV II

BTopoMy rrrrpr{xy. F(axtgtrfi orcqer trBJrtrercfl clleAHIlNI uB rrerbrllex-rlrlrlt Halle-

Aeluaft. Ideu'rparrnau qacrb JInIIIM K uauepnnacr {ro'rouerpuqecxu, orcqer

co [IHaJIrI tforoa.nevrcliT a 6pancR alepe3 rta]fiAue 0.02 um 6apa6aua MI{I{poMerPrI-

qeCttoro Btllll a. Rstco't'a rt1c.rtll q)oToMu'r;la ltaulln,nacu 5 Mt\I' tlro uooTBeTCru.\ C'r

Ha Co;1Hqe 350 rur. flpanrltuecHl{ ara BeJMqlrria He IIpeeocxo[1{'r paapeuraror[eli

Cr.rJbl Terlecxofla. IJuaE IIaCcTOFIIII{g Me}fiAy tIIrpI'IxaMI( II qeHrpoM IIISJIII , j\ILI

MOlr{eM floryirlrrb rioHryl]br K, u K, c rorrHort m1{aJrofr AJrI{H ]lorl{,

[,ln uocrpoeHrrtr norrrypon I(, n I(, ucuonbsoBaJlucb IloqepHeHrs, a He

lrr{rerrcrrBrloc'ttt *. I{eu'r;lsr nttttttil- I(, n K, olpeAerlflJrl{cr, HaH cepeAIIHBI -\opl{

({rur. 3a). B 6onsrnrru0rB0 cryqaeB Hor,rryllr{ K, r,r K, (naxt4rrft B orAerLHoOrII)

c[MMerpr,Irrrbr, ]ro cAu[HyTbr oAr{H OTr-rOC[TeJrbH0 ,[pyroro, B rex clyrlaflx,

riorAa Hor{ryllbr I(, u I(, HecIIMMerplItIHbI, c}topoCrII OrrpeAeJIflIoTcg HeyBepe]rHO,

tI raR[Ic Ko]Irypbl IIB paCcMorllerrl{fl }IcHIIIOqa[[cb. B r'renOeuyIUeIlHOft o6nactn

q;rlru;, BoJrrlpl A,rlfl .rInHII[I K, uervrepurb rlo ueuTpy rflEtecrl{ Sotoltetpuuecnol'o

t 3ro orpangaHo [..Irl orMMerprtlEblx RourypoB, ralt Raft u6tu1::i c paBI{bIMrI noqep-

HeEr4rIMr4 
'IB.IIEIOTCTT 

B TO ]r(c npeun a6cqrccaMtr c paBHbIMII IIHTeIICIIB]IOCTffMII.
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Ourir6xa B orrpeAeJreulrr{ BeJrllqrr}rbl

c;ny.rafi nr,re ourrt6Hlr rraMepeHr.rf arl{x

hrr,

(Dur. 4. I4auepenue ),K, no MeroAy
Cenr-,{rxoua.

ItoHrypa rreBoBilroE(r{o, ran HaHI(z BbIpa}Herra cna6o (tlr,rr. 3,6). B oro,lt cilyqae
MOInHO rrllr,rMerrr{rb npu6numeuuuft cnoco6, flcrroJrr,30BaHHr,rfi Cenr-fl,monou.
Illsuepnetca trK., tryK, ll ).a6, ({rr. 4). ,(lrua norurt ).6, orlpe4enflerctl
II3 COOTHOTUEHI{fI:

),K, : inc, * ().rr, - ).r.).

Cpaeueuue aror-o MeroAa c r{alrl{u {otouetpuqecnlrM, rrpoBe4eHHoe ArItI
rlroxxyuon, rAe K2 MolrtHo r4aMeprrrb o6ouuu ctroco6aNltr, uonaabrBaer, tlro

cpeAr{rfl paBrrr{ua B otrpeAeJreHwu o6owwuctroco6aMr4 cocraBJrfler oxoJro 0.001 A,
r. e. HaxoAr.llcfl 3a npeAeJraMrr roqHocrl{ uauepeuufi.

Paccuorpuu rerrepb Borrpoc o roqHocru otrpegeJreulrfl cr(opocrlf. !,oun,,re-
poBcxoe cMerqelrrre olpeAeJrFrercfl r{art pasHocrb N{e}rt4y r,reuepeunofi grrrrrort
BoJIrlbI ). r,r uecrteueunoii ).0.

A).a-tr-Io.

A).p 6y4er DA),o : D).+Eio, rte ,\). u D).0 -
BeJIuq[]:r. Taxue ouru6Hra, HaH HeroqHocr],
onpeAeJreHr,rfr Ilaccroflrrr{fl or IrrrprrxoB

,qo ueJrrl ra ourra6xa B olpe4eJreur{r{ AJrr{E

BoJrH orropHttx runlrri, trprr aroM rrcnJlro-
qaloTcrr, TaH KaH r.rx Mo?r{IIo cqzTaTb AJIfl

AaHHoro cryqafl cucreMaruqecHuruu. Cny-
qaiinaR orulr6na (onpe4eneur{afl Har( cpeA*
ura aputflrerzuecxar) B BeJrrrqrrue ].0 uo-
ryqaercrr Bcrre,qcrBue paa6pocon BHase-

ur.rfi uplr onpeAeJreHtrtr eroft Berl{sr.rHbl E

paBua +0.006 A. Cnyuafiuaa omn6Ha
rrpr4 orrpeAeJreHr,rl BeJrlrqrrHbr ], noanlrxaer: a) ua-aa EeToqHocTr,r [poBeAeHrrE
tpo'rouerplluecrot'o Holrrypa ,I Herorruocrr{ otrlleAeireHr[fl qerrrpa rfl?fiecrr{ Jrr{-

Hr{r{ tro xopAaM. Cr,rlrnaerplrvubrM cqr.rraJrcfl Ho}rryp, cepeAurrbr xop4 B r{oro-
poM rraxo4rrJrr{cb B rlrrrepBarre +0.01 MM, r. e. +0.005 A.

2. lle-ea HeroqHocrrr orrpeAeJreur{fl paccrorrHr{t{ or otropubrx nlrunfi go
qeHrpa nauepaeuofi Jrr,rHr{r,r K, nnn Kr. Tan nan r.{clotrrbaoBaJrocb 8 onopnr,rx
rtur.ttft rr Ha r(a?ruyro r.r3 l1r4x AeJraJrocb 2 nane[enrfl, rro 2-M rrrrpr{xaM, To ora
ouru6xa rreBeJrr{Ha }r llaBna +0.003 A.

Taxuu o6panclr, cny.raftnan ouru6xa B olpeAeJieulrn Beilnquuu ), paBHa
+0.005+0.003 A- +0.008 A, ,o, 0.6 xu/cex. flonuas orura6xa oop"quru-
Elrfl cltopocrr{ BanJrroqaercfl B rrpeAeJrax -i-1.0 nrr/cex. Hago, oAFraHo, r{Merb
B BrrAy, u'ro E).0 lr 81. r{Meror paansrii xapaHrep. Ben\rs[ua D),0 ogruaxona
gJrfl Bcex zauepeunfi ,r Hocrrr xapafiTep cucreMar[qecnofr ouru6nra,
Benr't.rnHa 8), ssnfletca cnyuar?uofi ouur6Hofi HaffiAoro rr3Mepelrr{fl. floarouy
trprr cllaBlreur.rrl rroBeAeur4fl cJroeB, r'[e Boar{rrnarot K, u Kr, ulu gnnxrenufi n ue-
BoBMyrrreHuofi o6nacrra lr rfnoxxynax ouru6Ha btro r,rcHrrouaercfl u trprlcyr-
crByer roJrbno cnyuaftnaa ouur6Ha 8).. 3ro HaAo r{MerE B BrrAy rrpu paccMorpe-
EI{rr pesyJrbraroB r,raueperu.rfi,

Paccuorpuu renepb peByJrbrarbr nauepeulrfr. B ra6Jr. 2 nplrnegeHrr
peavJIr,TarBr uauepenufi /UrFr r.roBo3Myulenuoft xpor.locrfepsr. B rrepnoru cro.rr6lle

Aorh*,

184



Ta6ruqbl rrpl{BeAeur,r HoMep rIJIacrI{Hr(I{ L4 Aara' Bo BTopoM P 
: sin 0,

B rperbeM Atrx, - II3MepeEIloe AoIItrJIepoBCHoe cMeIqeHIIe AJIFI JIuHI{I{ K2'

B qerBepToM AtrX. - AoIIrIJrepoBcI(Oe CMeIIIeHI{e \JIfl IILLH\IV Kr, n ufTOM

Lr rlecroM coorBercTByloqlle llM flyqeBafl cltopocrl r!<" a ,11"' B ce[LMoM I{

BocbMoM -- cnopocTb paAl{aJrb}rafl ?,'', trolyqeHHafl AeJre}I[eM ?rirlra cos 0,

B [eBflroM - paauocrl{ cHopocreft uk, - ,k,. 3uan trrrcc ]l [eBflrol\4

cton6rle oalraqaer, qro IrMeercg cABr{r rrrHtLL[ K, oruocrarcJrbFro JttfttrrL I(,
B cr4rrroro cTopoHy, Iro IlBMepLrTr, ero TpyAIro. (O ualrlu[]I raHl{x cABI{roB cBrI-

AeTeJrbCTByeT To, u:rO tfuOneroBblft HoMIIOEeIIT VK, Cnnrnee Hpacuoro RKr.)
I4agaunrrx, [ptrBeAe]lHrrx s ra6r. 2, cneg;ve'r, qro B HeB o sMyIrIeH-

n tr x o6nacr.frx cJrorr xpouocQeprr, ll r(oropbrx o6paayerof K3, orrycxalorcfl
K rroBepxHocrtr Co[HUa co cpeAr{eft cnopocrblo oHoJIo 0.8 nu/cer. C:ror,r,

B r(oropr,rx o6paayrorcn rlr:uttrt- I{BflyqeHflfl K, noAnuualorcrl co cxopocrblo,

B cpeAr{eM paBHort 1.5 Hru/cen. O:ruocurelu{arl cr{opocr}, [BI{H{eHtrfl arl{x cJroeB

cocraBJrfler raHI4M o6pasorrl onoJro 2 rm/cen.
B ra6n. 3 upmoegenbl pe3yJrbrarbl I{BMepeHufi cnopocrera {nomxynoB, pac-

rroJrolr{e}rrrbrx HeAaJreHo or q e H r p a AIrcKa (o6oanaueuufl re }fie, alro u

s ra6n. 2). Ilplroeneulrlre cxopocrrr xapanreprrayror AnI{EteHrIr, HarrpaBJreIlHBre

leptrerrgr{r{yJlnprlo K troBepxHocrll ColHIIa. I4a ra6I. 3 raornuo BI{Aerb cJIeAyIo-

rqee: cnopocrr{, otrpeAeJreurrbre uo K2, uMeror, ItaH rlpaBzJro, orpr{qareJrbl{ble

sHaqeHr{fl. Cpe4uee sHaileHlre cHopocrl4 no K, paBHo 1.2 xru/cex. Hago uuem
B BtrAy, rrro Btraql,ITerrbHafi AoJrrr l{HAr{Br{AyarrbHrix 3HaqeHl4fi crtopocTeft 3a-

Meruo rrpeBoCxo[flt omu6ny uaruepenufr. CHopoc'r'u, I{sMepeHIIbIe tro JII4I{utr KB,

TaH}rte uMeror rrpetrMyrrlecrBeHrro orpl{qareJlbHbre BrlaqellLtt!, Ho trx a6corlorHbre

Bgarrenr4f B cpeAHeM MeHr,rle, qeM rro Jrtt:ur4tr Kr. Ecrut crpytrrrtrpoBarb I{BMe-

perrr{fr gnn K, u AJrfl Ku no cHopocrflM, tII4cJro {noHxynon [oryqErcfl cJreAylo-

l1lee:

"*oro"*n 1,.-,.u**r""*l-,.1XYBn<1,=o
7

2

.10

72

l.

l

Cpe4una paaHocrb cltopocteir lro Jrl{r.rltra K, lr no illt:uwrt K, pauua *0.5 Hru/cex'

B'ra6n. 1r npnseAeubr pegyJrr,rarr,r llaMepeuufl cnopocreft { n o H n y Jr o B,

pacrroJrolneur{brxHa np aro,ulrcga. S{{eHr4u{r[epenqlraflbrroro BpaIIreHI{r

He r{cnilroqaJrcfl, Ho oH Aaer ouru6xy B o[peAeJrenl[r{ cropocrl{ rle 6onee

0.2 xu/cex.
B .ra6n. 5 upune4eubr Buaqeurrfi upoenrluft pa4lranr,uoft I{ ralrreuqllanruoft

cHopocrefi Ha ilyq BpeHIrfl trpl,r paailLrrlurrx sin 0. I4a a:roft ta6nuqsr BI{AHo,
qro trpr sin 0 - 0.97-0.99 ua6nrcAaeIuble ryqeBbre cxopocrl{ o6ycronneuu
raHreuurdaJrbrrbrM ABurneutreM. Ecnra 6rr oulr 6srnr o6ycronneuu rpoexqraeft ua

Jryy BpeHr{fl paAtrarrbrrbrx cxopocreft, To caMlr paAtraJrbr{ble cnopocTu AorIE(I{bI

6unu 6sr rrMerr, 6omuryro Beflurrr.{Hy - ao t0 Hu/cex. tr4auepeuun paAI{aJrbHbIX

cnopocrefi (n qeuTpe gllcxa) rloxaablBalor, qro paArlaJrr,Hbre cxopocrll 3HarIIl-

TEJII,HO MEIIbIUE,

JIulgnn
Jlm:r.un

K2
K3

lsi



Ta6na\a 2

.\ir lIJlaCl'IllltilI I1 ltal'il
.Jr1..,1.,"Kr'l "K"'l uKz,

HM/ceHl nM/cenl HM/ceH
sirr tl o^r<r' i o^rar' i' -.r

'I("'
HNr/ceH

"K.-'Kr,
ftM/ceH

639

25.\r[I.1955

779

9.IX.1955

L52
3.\rL1955

598(a)
10.v[I.1955

5e8(6)
10.YII].1955

-0.040
-0.020
+0.001

-0,034
-0.008

-

-0.029

-*r,

0.000

0.000
+0.014
+0.018

-0.005
-0.005
+0.009

0

-0.080
-0.034

-0.019
+0.010
+0.0r 6

+0.013

-0.009

o

-1.0

+1.0

-0.7

-3.0
-1,.5
+0.1

-2.6
-0.6

-0.8

-1 .1

0.0

0.0
+ 1.1

+ 1.4

+0.4
+0.4
+0.7

0

-1.0
+2.6
+.1,5
+0.8
+ 1.3

+1.1
.-0.8

+3.0
+ 1.5

+r.0

+3.0
+r.0
+
+0.8

*.0

*.u

0.l0

0.4 0

-r.5 1+o.sl+r.z

Ta6:rnqa 3

N! rr,rau[ilIIitI tt J(it1'1t

687(a)
30.YI11.1955

687 (6)
30.v[I.1955

5e8(a)
1.0.\ri 1I.1955

5e8(6)
1O.Y[L] 955

600
10.YI[I.r 955

sin 0

-0.077

-0.022
-0.024
-0.010
-0.006
-0.016

-0.018
-0.012
-0.019
-0.022
-0.012.-0.012

-0.007
+0.005

-0.033
01121

-0.o17

--0.015

-0.008

J'0.028

-0.025
-0.014

0.000
+0.013

-0.011
-0.009
-0.012
+0.013

-0.01 2

-'0.007
0.00

-0.025
0.00

-0.013
-0.003

-1.3
0.0

-1.7
-1.8
-0.76
-0.6
-1..2

_-1.4

-0.9
-1.5
-1.7
-0.9
-0.9
--u.5
+0.4

-2.5--1.6

-1.3

-l
+0.6

+2.t

-1.9
-1.l

0.0
+1.0

-0.8
-0.7
--0.9
+1.0

-0.9
-0.5

0.0
--t.9

0.0

-1.0
-0.2

-1.4
0.0

-1 .8

-1.9
-0.8
-0.5
-1 .3

-t.5
-1.0--1.6

-1.8
-l .0

-1.0
-0.5
+0.4

-).7

-1.4

'iru
r{Nr/ceri

-1.20
+0.6

-2.0
--7.2

0.0
+1.1
-_0.9

-0.7
-1 .0

+1.1

-1.0
-0.5

0.0

-2.0
0.0

-1.1
-0.2

"K"- "Kr,
Hr{lcefi

+0.2
+0.6

+0.3

-1 
t

-o.7
-r 1.3

+0.6
+0.3
+0.6
+2.9

0.0

+0.5
+0.5

-2.4
T L.I

,t,, I ,*", I
nM/ceHl HM/ceEl

0.3;

0.10

0.i10

| -0., ',1 *r.u

ts6

0..10

o'r.,'ilo^r.,,i



.Ni trracruHHu u
Ia.ra

517

20.\r[.1955

544

?3.rr1r.1955

358

4.YII.1955
563(a)

25.YII.1955

563(6)
25.\rII.1955

7Bl
3.IX.1955

374
17.X.1955

887
18.x.1955

558

23.YIL1955

sin 0

sin0. ar
cos8. zr

..t
'K"'

HM/ceH
"L,,

HM/ce

TuK"'
HM/oefi

'Ia6nlttIa 4

K3 -I(r'
HM,/ceft

+ 1.3

+ 0.6

+ 1.1

+ 3.0

- 1.6

- 2.3

+ 0.2

+ 0.8
+ 2.6

+ 2.1

-'I2.9*
+ 0.4

+ 0.3

- 1.5

- 9.9*

r ot

+ 1.4

+ 1.8

+ 1.0

- 9.9*

+ 9.6*

- 0'4
+ 2.4

+ 2.1

+ 1.3

0.0

0.0

0.9IJ

0.92

0.94
0.96
0.975
0.995

0.9r1

0.965

0.985

0.990
1.00

0.99

-0.016
--0.006

-0.036
-0.011
-0.029
+0.004

-0.033
+0.007

-0.0 t 8

-0.008
-0.01 3

-0.026
-0.030
-0.017
+0.004

-0.0r,9
-0.064
-0.044
+0.003

-0.013
-0.020
-0.0r 3

-0.010
+0.054

-0.054
-0.008
-0.011
-0.016
-0.01I
+0.007
+0.013
+0.052
+0.025
+0.007

+0.009

-0.029
+0.004

-0.009

-0.054
-0.023

:0.005

-0.002
+0.006

-0.004
0.179

+o.oc)g

-0.014
-0.0u4
-0.154

+0.01 2

-0.003
+0.010
+0.003

-0.061
+0.070

-0.01,3
+0.020
+0.013
+0.007
t- 0.007

+0.013

-1.2
-0.55

-0.9

+0.3

+0.5

-L.4
-0.6--1.0

-2.0_oo

-1.3
+0.3

-1 .4

-5.0
-,.,
+0.3

-1 .0

-1 .5

-l .0

-0.8
+4.1

--4.1

-0.6
-0.8
--7.2

-0.8
+u.b
+1.0*
+4.0*
+1.9*
+0.5*

+ 0.8

+ 0.3

-'t
- 4.t

- 1.8

- 0.4

- 0'2
+ 0.5

- 0.3

-13.6+ 0.7

- 1.1
* 6.4

- 11.8

+ 1.0

- 0.2

+ 0.s

+ 0.2

4.6

+ 5.3
.- 1.0

+ 1.5

+ 0.9

+ 0.5

+ 0.5

+ 1.0*

-t.2
-0.5
-2.8
-0.9

+0.3

-2.5
+0.5

-1.4
-0.6
-1.0

-2.4-_7.4

+0.3

-r.4
-5.2
- 

J.ll

+0.3

-1.1
-1.6
-1.0
-0.8
+4.2

-4.2
-0.6
-0.8
-L.2
--0.8
+0.5
+ 1.0

+4.0
+ 1.9

+0.5

+ 0.8

- 2.2

+ 0.3

- 0.8

- 4.t

- 1.8

- 0.4

- 0.2

+ u.5

- 0.3

-14.3 
,

+ 0.7

--.l .l

- 6.7

-!2.4*
+ 1.1

- 0.2

+ 0.8

+ 0.2

- 4.7

+ 5.4

- 1.0

+ 1.6

+ 0.9

+ 0.5

+ 0.5

+ 1.0

-

0.f)9

0.{)1)

0.1)5

If pH ocpeAEeHllr{, ficr{J]ro{&JrtrcL, Har{ HexapaHTepEbre.

-,.01 -o.r | +o.s

Ta6;rrrrla i

0.90
0.90 . us

0..43 . u,

0.91)

0.9t) . ai
0.14 . u,.

0.98
0.98 , ay
(t.20 . a,

0.97
0.97 . u7

0.26 . u,

0.96
0.96 . al
0.29 . u,

o^rar' i o^ic"' i 'Ilr,
fiM/ceH

sin t)

0.95
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@ur. 5. Brussueqrnxeruft
EaA trgTrroM Ea peSyJrLTaTlr
trsMepeEtrfr cRopocrtr rra Hparo.

Heroauyrqerinan xpo-
uocrlrepa

(DaoxHyrr,r B qeurpe
(DnonHl.rr,r rra Rparo

Cxopocrr,r, otrpeAeirelrur,re ro Kr, rrpelrMyrqecrueHHo orpr{q,arerrbHbre.

?Icnrro.reuue cocraBJlfler rriracrr,rr{Ha N! 558, uarvlepeHrafl noropofi tror(agaJIr{ Bo

Bcex rorrKax {nomxyna rroiro}r{r4rerE,}rbre cnopo crw. llugasr{AyaJrbHBre sHaqeHll.s

cnopocreft xone6nrorcn B trpeAeJrax or -4 fiM/cem Ao +4 HM/ceH, qro rra Mrroro

trpeBocxoAr{r omu6xy r{3}repeHr.{fl. Ecnu ucHnroqr4rr, r,r3 ocpe[Eer{Irfl r4SMepeHr{fl

trJracrrrHr(rr At 558, ro cpeAuflFi cnopocrb rro rr{HrM K, oxaarrnaercn paouoft

-1.0 xu/ceri, a cpeAHrra cnopocrb tro JIuHr{r{ K, panua -0.4 nrra/cex. Cpe4nan
paalrocrb cnopocrefi, otrpeAeJreHHblx tro K, lr no Kr, cocraerser f0.B Hu/cen.

flpn pacclrorpelrurr pesyJrbraroB r{BMepeHr{fi {noxxynoB, pactroJroE(errHblx

Ha Hparo Coruqa, rpe6yercn ocropoE{I{ocrb, raH Ham {noHHyJrbr, KaH trpa]lllJro,
pacrroJrox{eHr,r s6rngr4 rpytrtr trflTeH. Bcne4crnr.re cr{Jrluoro trepcrrexTrrBlroro

coHpauleHr{fl rlJrorrlaAlr trflTHa rra Hpalo orlo Mo}Her

cTaTb IIOqTII HeBI{AI{MbIM, I,I HeJIf,3fl 6ffrr, COnep-

UIeHHo yBepeIlHLIL{ B ToM, qro OI{OIO trSMeprIeMOIo

$noxHyna ne 6rrno rrflrer{. Ecrur lrcxogr{rb rra Kap-
Tr{Hbr ABtrmeHl{ft HaA trflrr{oM, trpeAJro}fleHuofi ceur-
,fl,xrouoru, ro rrp[ Harlrr{x ua6nro4eunflx [oJr]r{Ho
tro ilyrllIrbcfl cIIeAyIOUIee : Cltop OCTII' oupeAeJIeIlHLIe

uo K, u Kr, Aonxurbl rlMerb oAr4rrranoBr,rfi suax (unroc, ecJrr{ qeJrb pactroJro-
;!r(el1a oT Hpafl AaJrbrrle, qeM rrflrHo, rr Mr{r{yc, ecflr{ rqeJrb pactroJro}fieHa
Melr(Ay trflrlroM r{ HpaeM; rprar. 5). flpranegeunrre s ra6n. 4 uavreperurfl Droro
HE trOHABbIBAIOT,

Cnegyet, IraHouer1 paccMorperb, He f BJrflrorcrr Jrs"r{BMepeHubre cuerqeuun I(,
n tpuonetonyro cropouy cJreAc.rBr4elr roro, qro cMerqeHr{e K, n xpacuyro cropoHy
BbrSr,rBaer Aerrpecctrrc B r(pacHoM RpbrJre JruHlrrr Kr, .r. e. ItrHr{fl K, erlrtfex:runuo
HaH 6s cMerqaercfl r rpnoreronyro cropouy. B aroM cilyqae EoJrlr(Ha
5r,rrra 611 6srrs csnsr r{e}r{Ay cMerqeHtreM K, r Ks, r. e. qeM 6onnure K, 6ruo 6rr

Ta6nrqa6 cMeutreHo B r(pacHyro

"Ks -K,
HM/ceH

cropoHy, tervr 6onrure
K, - B {r,roneronyro.
FIa {rar. 6 ntlgno, .lT o

TAHOft sABI{CI{MOCTI{ HE

cyuecrByer. Cne[oBa-
TeJrbHo, cuerqeulre I(,
n {noneronylo cropoHy
frB JIfl eTc g p ea JILHbII\'I.

B l'a6t. ti cnegeuu Bl{ecre peByJrbrarbr uauepenufi Asumeuuft AJrr xpo}Io-
crfepu, a raxx(e paArrarrbur,rx r.r raHreuqrrarbHrlx ABr.rx(er{[fi tpnorHynon.
tr4a arrax peayJrr,raroB MolnHo cAeJrarb cJreAyrorutre BbrBoAbI.

1. B Hesoa,uyueuuofi xpolroc{epe crol{, rAe o6paayercn cBeqeuue K2,
tro-BrrAlrMoMy, troAur{Marorcfl co cpegueft cropocrblo, trpl{MepHo L.5 Hru/cen

(aro'r peaynbrar AJrfl rreBoaMyrqeuuofi xpolroc{eprr Merr,ee otrpeAeJreHl{rtft, tari
HaH r.rsMepeErrfr xpoMoc(repuofi K, 6oree sarpyAlreEbr !r Mellee roqHBI, qeNI so
rfnonHynax). Bepxnrae cror{, r[e o6paayerca Jtv*nfl Kr, onycxalorcff H no-
BepxHocrr{ Conuqa B cpeArrer{ co cHopocrbro 0.8 xu/cex. Cpe4uxa orHocureJrl-
Haf cltopocrb ABr{E{erufr 3rr{x cJIoeB [pyr orHocl{TeJrbHo Apyla trpeBocxoAl{r

zB8

--1.5
-1.2
-1.0

+0.8

-0.4
-0.4

+7.7
+0.5
+0.8



.2 nu /Cen, T. e. BHas[TeJIbIlO 6olr,ure Ourn6xU lraiuepeuuii' [,lX orgennllblx flqeen

xpoMocsepbl 3Ta orHocl{reJrbrrafl cHopocrb AoxoAI4T Ao 3 KM/ceK'

cne4ye.r op(rrAarb, qro ra6r4e ctrcreMarr(qec1r{e ABITE1SITI{g B xpoMoc{epe

AOJrlr{HLI flpoflBuTbcf He TOJIr,RO B f,qpe JII,IHI,Ift H U K, I{O TaIt}I(e I{ B tlAl]e Ha,

TaH nap orrrrrqecgafl ToIIqa xpoMoc+epbr B aToft tll|r}J,r[vr AocraToqHo BeJII'lHa.

/{,eftcrnurenbrro, (poroorenrpllqecgtre Ha6JrroAerrrrfl fltrpca ronasr,rBalor [11],
qTo B fiApe JIr{HI{I,I Ho na corruerlHoM AI{cHe I{MeeTcf acl{MMeTplrfl: MI{I{I{MyM

r,rHrerIcI{BIlocTI{ cMetqeu oTIIocIltTeJIbIlo qegTpa ,IIIHIII{ Ha A).:-0.037 A, uto

coorBercrByer cltopocrl{ -1.7 r<ru,lcex, Ha xparo ara actrMMerpr{fl rrporraAaer'

uftz, ilu/cek

-d

o
o

oo oo

ou I
U6, ku/Cek

(Dur' 6' 3asuouMomL "i,"r*".ff;"#17"#i#,3r."o" K"' or C}iopocrtr'

2. llo dlor xynax, ts cJroflx, r4e o6paaye't:ofl ;tLLH[rtt li, ltvrorotcrl [I]l'liItc-
llrrr, tra[l)aBIreHLlble R CpeAIreM BBepx oT lIotsepxllocTfi CoiIHIIa co cliopocTllo

-i.2 
nu/cex. C yBeJTurreHr{eNr r}brcortr crtopocrl lIDrlrfieIIIIfl Yr[eHrlrraercfl.

l3 opcTlneu paBJII{qI{e cxopocrefi B cJloflx, rge o5paaylorctl JII{HI{II I(, lr I(r,
.,ocran,rrfler 0.5 Hu/ccn. B orgenrHrix {JIontiyJlax cltopocrb rIoAT,eNIa, o[pc-
t{o.,rcrr11il}r trLo J1r{Hr{n K2, AOCTI{raeT 2-2'5 ltM/ceH I'l pa3}lrlua uK" - 

'0t<"

i{Ocur,rraer trpI{MepHo 3 nu/cex. 3ru ue;rrlsnIILI cy[IecrBeHHo 11peBocxo/Uir

olrr r,r6Hr{ r,rBMepeHl{ft .

3. Ilo r[nonnynax cyqecrBytor rarn'errqrraJlbr{Ere,I\BI{lItcH}Ifl oo cHol]ocrrtNM,

-1ooTr{r.aroxlr4:v.Li 4 n 6otee I{uJroMeTpoR Ir certyrl4.v I{a rtricoTax, Ile o61la-

3\'crcrr I(r. 3rn cr{opoc'rr{ r{Meror rrperlNlyulocrBe}IHo orptlqarcJIbHr,Ic BIlaqe}lrrfl,

1. 0. HaltpaBJICHLI Ii IIa6[IOAaTe,Irc. CpeAlM3MepeHHLIx Ha]Iu (lnOrtliy;toll
il NtcroTCfr pacIoJIolI{eHHsIC ItaH Ha BOCTOTIIIOM, TaI{ 1,I Ha :lalIaAHOM rtpal0.

llpclrltyulcclulolllroo cMeulenrIe JrrrIt [!I,I K, u r[trcl;lcrollvlo cro])oIl\r Bo t}iroH-
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I{yJrax Ha rtpam }roxtuo 6rrro 6u o6.r,ncun'rr,, ecJrrr [peAc,faBrrrr,, .ro n o6rac?rr
t[lonnytor rporlcxoAlIr pacurrpe]r]re. B cryuae 6onsurolt orrtrqecnoft roJTUIrr

{nonnyna B rracrorax Jrr{Hnrr, [3ilyqeHr.{e yAarrfiroqeftcfl or Hac qacrlr tpnon-
xy:ra 6y[er ocna6neuo. Jlnrurn He rrpocro pacurr{pr4rcfl, nax aro 6rrno 6u
B Cryqae olrtrqecfifl ToHnofo cJroff, Ho qeHTp rflrr(ecrE ee cMecrr4Tcfl B crrHroro
cropoHy. Anarorlr.ruoe o6tscueHr{e AaEo A. E. Cenepumu Arfl cryqarr acr{M-
Merpr{rr (ycoB) 112, t3l. Hax rr3Becrrro, trpoAoJr}nr{reJrbHocrr, E(rrBHrr tpnox-
nyJrbrrlrx rparryJr r43Mepflercff BpeMerreM tropffAr(a HecHoJrLrux qacoB, a cpeA-
uraft paauep r{x cocraBJrfler 70", r. e. 8000 xu. flpu Hailuqtrl,r rar{renur4aJrbrrbrx
cHopocreft ropflAra 1 xru/cen [oJr]nHo trpor{cxoAtrrr pacilupeuue rfronxym-
Hbrx flAep Ba BpeMfl 2-3 .raca go paaon"pon 10000 xn. O cyqeorBoBarrr4rr raH-
reHrlrraJlr,Hbrx gnraxteuufi, BeAyulrrx H pacllltrpeHrrro, pac[oJr3aHnro {ntlxHynr-
Hbrx f,qep, cBr{AeTeJrbcrByer raxxte <uranxoo6paaurrftl BtrA nor{Typa rrtnrwu H*
no {noxxynax Ha nuu6e ({ur. 7).

tr4nrepecuo BaMerrrrb, qro B pflAe crryqaeB uag {nonxyJroM HaHpamAucxa
ua6nrcgaetcfl cBeqeur,re xporraoc{epu B r{errrpe K, (xax 6st nu:uws Kn), uoxo-
?fiee Ha upory6epaueq (t!ur. 8). I4nor4a B crrexrpe {noHxyna Ha Ar{c$e, B flApe
r(orrrypa Kr, ranxre na6rrogaercs ue6onrurofi 6yropoH <Krt. (DoroMerpr4po-

BaHr{e aroro" o6paaoraurrr rroxaablBaer, qro troJruafl troJryrx[pr{Ha HoETypa
paBrra 0.15 A, .rro Buasr4reJrbuo Merrbrtre, qeM troryrrrrapraua lrunrrv. K e upo-
ry6epaurle. 9ncno uarryqarcrltrx aroMoB, orrpeAeJrerruoe 6ea yqera caMoflorJro-

rIeEIrs, paBrro rrpEMepHo 0.8'108#, qro Hecr(oJmxo 6onrure, qeM qr{cJro aro-
naos Ca+ B rrepBoM cocrofirrura noa6ym4euua a upory6epauqax. Benuqrana cno-
pocrtr, otrpeAeJrerrHafl rro troJryrnnpr,rHe, paBlla 6 xrvr/cex. B upory6epaurlax
ryp6yneuruaff cnopocrb, HaH rrpaBlrJro, Aocrr{raer 10-15 nu/cex [14]. Tanan
ne6orr,ruas (no cpauueuuro c rrpory6epauqarrrra) cxopocrb o6rscnnetcs, BoB-
MolnHo, TeM, qro MaI'HI{THIIe rIoJrfI, r,IMelonlrlecfl na4 {axelaMl4, orpaHIrIrrBaIor
ryp5yreurubre IBurncHr,TE.

B gaxnro.rerrr{e rroJr},3yrocb cJryqaeM [pr{Hecrr{ 6narogapnocrr, A. E. Ce-
Bepr{oMy Ba pynoBoAor{o r.r BHrlMaurre r( Hacro.rrrrleft pa6ore.
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Orar. 7. Blrg ,rnnuu H, no rlrroxnyne ua rulr6e,
oBrrl{creJrrrcrByronluft o HaJrr{rrr{I{ 

"aEreIrrII4aJrr,HLIxtlsuxteHtlfi.

(Dr,rr. 8. lls,rv,rerruc Ka uall r|.nonry;rolr.



Ar{AAE},1 ?rf IIAYH CCCP
I4 3 B E C'II?I fT I{ P bI M C I{ O tr A C T P O (D 14 3 I4 AI E C IT O,I

Tou XVII, 1957 r.
OBCDPBATOP]{I,I

o noBBABHI4r,{ ItEItOTOpLlX JlUHrLit PEAI{flX SBMB,TL
I{A AT,ICHE CONHIIA

H. H. (:me()rttrrtatrtt

B pa6ote rrccJreAoBarto lroBe[e]rr{e or{BrrBaJreu'rr{r,rx urrpr{H }r rroiryl[flpr{H }IeIioropIJIx
lnrurrt pe4nux 3eMeJrr- rra Ar{cxe Corrrqa: arpr}enr ueurp - rtpait, nepexoA or rrolJrorqeurrrr

n rraJryqeurrro, cBeqerrre B aKTr{BHrix o6racrnx, L-Ialil(euo cxoAuoe 1{JIE Bcex nunufi rlaMe-

rleHr.re SItBr{BaJreHTHrrrx mtrpr{E r.r fioJryrluptrH rrpl,I IlepexoAe oT ]lelrTpa r{ Itparc, HoTopoe

cpaBr{IlBaeTcfl c II3MeHoHI{eM TCX E{e BeilI{qrrH trtJrE llpylrlx EopeAHOSeMeJIr,I,IBIX SJreNIerITOB,

Cpalnenue [ol{a3r,IBaer, qro B To BpeMfr HaH ar{tsrrBanerrrrr,Ie ilIrplrnr,r W ttuuuii HepeAr{o3o-

MeJIBIIIJX gJIeMeHTOB yBeJIIITIUBaIOTCfl npII [epexoAe oT qeIITpa I{ KpaIO, AHBI{BaJIeITIILI0

rriflprlur,r W truttuit peAr{r{x BcMeJrr, yMcrrr]rrrarorcrr, a AJrr{ rrerrJrpcx rrunuii pe4rtux BeMeJIL,

rraxoAflrurrxcfl ts r{p6rJ1r,flx H u K - rrunlrii CaII, na6:rro4aerofr [epexoA B r{3JryueHrle [pI4
upn6nunreunu H r{paro glrcna Connqa (oxo;ro p : 0.90). 3tu xe rrerrlpe nuu.rrtycrrJruBarorcn
rJ anrr{Brrlrx o6par;onauunx n na6rrogarorcfl ts lraJryrrcgr{r{ B Her{oropblx Bcrrblllr{ax r.r r[.notr-

r{yJrax r'ra 3rrilrrlt'r'cJr6rrbrx paocrorrHr{x or rtparr glrorta (p - 0.65).

THI.] III'IIAVIOR Olr'SOMIJ LINES OF RAI1E IlARlllH trt,l]I'IliNTS ON'I'HII
SOI-AR l)ISK, by 1/. 1[. Stefanouich. - The behaviol of equivalent rvidtlis and hall
rvidths of some lines of rare ealbli olements on Llre solar disk u,as iuvesl,igatec[: L]re cerr-

ter-limb effcot, the transition frorn absorplion to etnisslou and ilre emission in aotivc
regiors. illhe variation of the equivalenL and half rvidths for all tho lines, from the cenier
Lo t,he limb, nas found to be alil<e and tlris \vas colnpared to lliat of other non-rare ear']rl,

elencnts. ihe comparison shorvs.that, Llie lll-r,alues of Lhc rlori-I'aro cat'bhs inorease frotn
thc c,entor to tlic limb, rvhile lZ-values of rarc eat'l,lt cletnclts decreascs. Fol four liues
ol rarc earth in thc rvings of LI and K CaII lines a appcarol]oo of cmissioti is obsenecl
rvhen apploaching the solar limb (about p:0.90). fhese lout' lines are strertgbhened
in active regions and alc observetl in emission in sorne flares arid flocouii at large dist,arr-
ces lroIl the lirnb (p=0.65).

l-l ril.rlr.rrr,lx Jruu-Lrrli: If rr [( Cal l ua Arrortc Co.uurla r;6.]Lneu ltpa[ [{oi{{rIo

.FIadJIroAarb rrer[r]le aMlrccr,rorrrrl;Ie Jrlllil{rl. Orrlr rrart5oroc flpIu,r. tIa cal/toM r{llalo,
3aroN{, I1o rrlopc yAalrerllrFr or ltpafl, floc,I.elleHllo cJla6clor, oI{oJIo P:0.9 clir,r-

BaIOI'Ctt c tleltpepLIBIIbIM CflOltTpON{, a AaJIIJxle, y}lte IJ I(e}ITllaJIbIIbIx aIaCTflX

Ar{cHa, Al}0 r,I3 1rr,lx BI,IlrrSI B rrolJIoIr{eHI,Ir,I, a Ar}0 O',ICyTCTByIOT IJOBCC.

04ua ue crrrx Jrrrrrl,rii ).39114.80 Brrcllirble 6r,ura o6trapy)fieHa /[rnerenlorr
u t8t)8 r'. It]. C)ol'a;ilr,risre Ha6flroAamrcr, DBCpnroAou [2]. Nlerraerr [3] ororngo-
crirr,rrr irrruuro ), 39311.80 c .\lror\{oc(i)e[]]roii Jlurrneii NdIi ). 3931r.89. 'llcnne-
poii [/+l rroJryrrr,rJr r.rB Jra60paropr{r,Ix r.rBMepcH14ii llJII,lI]. uoJIrr pcu{rir{x 3cx,Io,lr,

i 11934.813 (6nlrari<.r n orrpcAeJreHrlro ArneBCrIra).
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l3ropan nururr rIB Brrlx qerllpex ). 3931.54 6rua oroxtgecrsrreHa Meseenou
c llnuuefr. CeiI ). 3931.28. OroffiAecrsnesue TeHmepen gna a.iofi nrrrHnrd

(DyII I3931.533), uo-nraArx{oMy, 6onee npanrrrrbHo. Pn4orvr cnwuttafr.),3931.51r
Ha rraurllx rIJIacrrIEI{ax na6nrogae'rcrr Apyrafr, 6oree c.na6afl, r{eoro}r{AecrBJreu-
IIarI Jrrllrrrrr I3931.37. tVlomer 6rrm, aro rr ecrb ;nuuarr CeII I3931.28, xorn
paalrrlrlue B AJrr{nax Borrrr cJrrlurnoM BeJrr{Ho (oxono 0.1 A). I(poue roro, r,rHorAa

6rrsaer BaMerHa erue oglra JruHLrn ). 3931.77, raxxre Heoro?fiAecrtsfleHrrafl.
Tpe'rrn Jltrr{r,rrr ).3969.40 oro)r{AecrBJreua TexHepeervl c EuII I 3969.23"

Bnll4y 6onr,moro orruql4.fl B AJIlrHax BoJII-r aro orolr{AecrBJleHr{e BecbMa coIvIHr{-
'reJrbHo. JIunun BuII I3969.23 [oJr]fiHa HaxoAr{rbcrr B cr{rleM HpbrJre cranruoii
JrlIHllI{ FeI tr 3969.27, ua6nro4aeuafr ?ne DMtrcclrour{arr Jrurnr.fl ).3969.40 sa-
xoAr,Ircn B HpacuoM rtpbrJre o,r'ofi nraur,rra. fIo ntacruur(aM, troryqeuubrrr.r ua o6cep-
Baropl{rr IVIayur'-Br,rncor{, gMr{ccrrfl, AeficrBnreJrbrro, ua6rrogaercrr roJrr,Ho B clr-
HeM HpbIJre ilutl,rrrr Eterreaa. IIo uaruralr na6mo4eulrrrr av'rl.ccuft Ha Bcex rroiry-
qerrrrsrx trJracrrruxax na6lro4aetcfl B HpacHoM rtpr,rJre, rro B pflAe cilyqaeB Ba-
MeTHO HeHOTOpOe rroBbrmeHr4e crrHero r(pErJra.

{ernepraa rvuwrr I 3967.04 oro}nAecrBJrena TexHepeerrl c CeII I3967.048.
ila naurrax rrJracrr{Hxax pflAoM c oroft tryrwweft CeII c npacnoft cropour,r or Hee
na6nrogaerc.rr Bropafl, 6onee cna6arr lrr4uurr ), 3967.12.

B ra6nuqe [pr{BeAerrbl AJrr{rrbr BorrH r{ oro}r{AecrBJ]eur{e trJrfl arlrx qerr,rpex
ttnnwft r{ AJrr{Hr,r BoJrH }reoro}fiAecrBJreHgblx nnuuft, na6nrogaenblx l{aMtr B aMrrc-
clrr,r Ha rtpalo.

Onpc4cneur,rr EBepureAa Oroxgecrn.nenue TerrHepeE
t4l

LI arre IcHr.rH
IIa EC,T

i\Q r/rr

C.trrrtcHr

l
2

3

4

5

(;

7

0

2

0

3

3f)3t.54
3934.80
39(i7.04
3969.,10

Di,oa.uoo

3934.81 3

39ti7.048
3969.23

DyII
Ndll
Celt
l! uII

CeII (?)

:i931 .5 r

3934.80
3967.05
3969.4 1

3967.12

3931.37
3931 .7i

l[perx4e .rcn 5o;roo lo71po6uo paccNrorperb rror]cAelrro arrrx ,rr,rnrrii pog-
l{r.lx SeNIeJrL, ocTtlu.oBr'{McR rra oco6erlHocTtrx I,Ix cleHTpoB.

Pc4nue BeMrIrl rpyrrrrbl Jlarrrarrou[oB ni]rrrra/IJlo[{ilr n rrecrol{y rrcp}roily
ttt6,rlr.rqrr Mengeleeua (c Ni 58 - qepurt:ro,\i 71 - "rtrorc4lri,i). Y uccx arrrr
t1l lrLeueuT oB BarroJrrreHu o6orro.rnlr 5s, 5p u 6s rr 3arroJrrrtrercn 6olce r"1y6oliafl
o6o;toqna 1+1. Steveurr,I U)ynrrbl JraHrarloruon, 6y4yun 6nlraHlrMrr rro cBor.rlr

rfrrer,t.tecnnrr xapal{replrcrr.rxaM, cr{.rrbrro paaJlrqarorcrr rro crrexrpy. IIo cBoeNry

xapanrepy crrcr{rpr{ Jrarrrarionl{orr Mo}nHo paa6lrrr rra ABe rp),uusr. ft uepnoi,i
r'l)\r[[c orrrocrrrcrr crrefiTl]r;r Jlaurarra (La) , He rrBJrrrroilIolocrr rrrnr4rrrJrlM

peArtoBeMeJlr,H6rA{ o.rreNrer{ro}r, enponua (Eu), croflIqelo B cepeAnnc paga,
rr crourpr,r rvnrfl ('I'u), nrrop6ug (lb) u Jrrorerlr{fl (Lu), ctonurux rr riouqe
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p.FrAa. ErlI crreHTpbl cocroflr ],r3 cpaBlrtrTeJrblro r{e6oJrbrrrolo qrlcJra Jrr{Hr{ft, Eo

coAepffiar rrHTerlcr{Brrble rpy[rbr Jrr.r]rrrft. Cnenrprr Eu, Tu ra Ib uornr'ro paa6urr
r:ra cpaBHr{TeJrBrro upocroft cIIeHTp, cocrogunii pr3 rr}rTe}rcrrBl.rblx, flefHo BoB-

5ynr4aorur,Ix ltuunft, r cnoxnr,rii: crrenTp, cocroxuqr.rii r,rB MuoroqtrcrenHbrx cra-
6rtx r rpy[Ho noa6ym4aeunx mluufi.

Ho nropofi rpytr[e, nau6oree rr.rnraqnoft AJrrr pe4rr{x 3eMeJrb, or}rocrrrcfl
cueHTpr,I ocTaJrLHbIx sJIeMeHTOB - Ce, Pr, Nd, Pm, Sm, Gd, Tb, Dy, HO, Er.

Our. 1. Cxctrr,r 1,pornerl pcAxoBeMeJrrrrrix oJreMeEToB.

Onr,r co4epx(ar MHoro rurnrrii rr 6onee oAnopoAHbr rro cBoeMy nu4y. Cueritprr
arofi rpyuurl Molr(Ho paa6urr, rra ABe rroArpyurbr. H nepuofi orrrocrrrcfl cuer(rpbr
Gd, Dy, Ho n Er, HecnoJrbno uoxoErrre lra cnenrp Eu (gfln Hr{x BaMcrrro paB-
AeJrer{r4e ua <upocroft) r,r (cJro}r(Hrrfil cuexrp). Ito nropofi - crexrprr Ce, Pr,
I\d, Pm lr Tb, cocrorllqrle IrB rrecxotrrt,Hrrx rr,Icflq c,lra6srx ruruuli. Onu upegcr.an-
lxror uar,r6oflbrxyro rpyArrocrb AJrrr rlcroJrnoBaHr{fl.

B ganrnefiureM Hac 6yUy, r,rlrrepecoBarr, ToJrr,Ho c[er{rpr,r oArramAbr }roritr{-
3OIJaTTHLIX pe[HO3eMeIrbrrrJx eJreMerrToB.

Paccrrorpnr,r rtpari{o cxeNrrr yporneft rrer{oropr;rx I,rB errrx a"neuourou [51.
l.[a t[rur. 1. npnncgerrbr cxoNUjI yl]oBHert rronoR ceur.r rran6oree rlccJreAoBanHr,rx

llcArtoBeMeJrr,HbIx aJler{orlToJr. V ucex BTr,rx DJreMcrrroB vpoBHI{ 0ocraBJrflror
or,I{eJlr,rlbre rpy[rr6r, rrpocrrrparoil-u.recrr r{Hor.Aa ua 1.0-20 rlrcnq cu-1. Crpcn-
r{aMr{ ynasarrbr BosL{oErlrbre rrcpcxoABr Mc}r{Ay rpylnar{r,r.

flepount xapar{repHblrt cnenrlloM pcAnr{x BeMeJrr, rrBJrrrercrr clexrp Ce,

/-[;rra cnenrpa CeII Aar{a rrrrrcprr]lerar{r.rrr 3600 nr,ruufi, noJTyqaroxlr,rxcl nplr
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lrcpqxoAax rrelri/ly l)1ti ,yponlrrr'ul. Xaparilcpuoii .tcl-rtr-iii uu;trlercfl Hitir-r4qrto

J{Byx crrcTeM trepexo/{oB Me}r(/ly }rrr}nH[1$r'r .rr 0peArU{NtI yPotsHrrMl{ (cl,orcuit '\
rr 1l ua t[rur. i). 79 uaStro4cHHr,rx ypor]ncii rpr,ulrr ,\ y71a;tot]b rro.lrroLrrlro

rnaccurlrlrqlrpoBarL. f\rn ooe,t .r,poener)i lr3Rc(rrnbl .lHepllru u BeJlItIIrlrLI g.

I'pylna lJ 6oree Mlroloqr.lcJrL)urra l,r x,IaJro l(loJloi(oBana. 'lonr,no Holiorol)Ho
r13 yponuefi .nlaccrrr{rurlrrpoBa}rbr. l3 cuen'rpe Prll. rrtn'cprrllorrrpoBar{o l'o,rtLIio

i]L2;g1rurpi, RoBHllriaroullx rrpl rrellcxoAax lrolrA)'24 rurxtrutrtu rr 50 cl)cilrrrN,ln

\rpollrrr\ur. VnaBarrHarr la r[rr'. 1 cuo'rcr,ta rrc]l)o-\ollor ,'\ rr ctrctilpc PriI coo'r'-

Bercrnycr crrcrcNr0 r\ ClolI. LIacrt, nrrrurrli Pr'l I , rto-rrri(tlrIorly, aHa.-roln(IrA

clrcreMe Il Cetl. Clenr;t ,\dlI ana.nolr{qerr Prll. B Hcrt rtttii(L), rro}'ur,\ro cn-
01t0NIbI A, ocT't, JtIlUltll , oTI1oc,,lttlll0(,fl rt ctlcl'Lr,\I0 lJ.

3;rclloLrrsr Sm, Eu r.r (icl , crorltqnc B cclp0lllrlc plil a, lrll0lor i{oLlrilToquo
xallafiTcprrbro crrcnrpbl, rtoroplie )rAaito('r, ttoAp()riHLtu IrrITcl)IIpolulpoRarL.
R cncnrpe SmII rrnrepullerlrllouarlo 1200 ;;tttttttii, IlulI - 467 (na o6rqet-o
rllcJra 20()0), GdII - 1177 rtuvit (1ri 9o ncex ir:lrl()pollublx nrrulii). Ftporto toro,
A.rrfl qerbrpex nlrru.rii ]JuII rrlrcurr('rr orrll0/Io.rt0ulrrr cr'IJt ocrurJr;rrrlloJlolr,

I3rr4 cuoit. ltoR l)eAxlx ilo,\Ic;lt n orlroci,ITo,'urrurl ur.r:rollouiluocrl lurl ji u ltrr
orreHb cr{Jrr,rro 3a,Jr.rcul'o'r'\'o;tor*tii uolt6y;'rt1e rrnr cnelirpa. V Bclex JIaH'lrlronAori
rro'rcru(uAJr uoprroii r{orJ}I3ar(rur oi{oJIo ti arl (rrcpu6I},I orlll)Inacrcn rrarr6o"-rce

c.rra5ti clrraarnr,rr,i 0Jlolil'l)oH tis). lIa Ha3BaIrIslx rlr,Iuro 1r rtituttii pcArurr 3olio,rri,

Ir r{pri.rrr,Ix 1{ rr I( l]rrrc[]rrpcrlpoBarra ro.rbrio .rnrlrrrt ColI ).39ti7.021 [tj].
Orra orrroolrrcrr r{ u,rc:rc['re l] ortotr'r:pri Col l. i\",rrr noc lrBrt]0rrrbl auepr'rn lrop,\-

.uulo ll .rlui.rul('r'u 11,ourrt'ii.
f[ru] lrrHrrii l)yII ).391]1.5:-l n Iiull ).:19(j9.23 0('rL TCrlIroparyllra,r ri;rl(1-

clrflr'rnarpln Iir,rui'a [71. lllr rrlrilrr t\rl lt i 3t)32+.80 ]llrliiiIir.\ Aarrubl-\, lipouc
oroll{AecTBJrerr[fl , ]rer.

Ha Conuqc B0o Jlal.r'r'rlHor{/Irl rrparir14rrocr{14. llour.r:}oBaubI. llorclrqrra,n r;l'o-

ltoii uorrrraar(r4u noplAna t0 -12 DB, 'r'aIi qro rioinrqc('tllo iIrJarFillbl norrr3oBarr-
lrbrx aroMot] oyulecrrJouHo JrllI]rl, ]ra 6oJrr,rrrilx r';ry6flnax (" ] 2). B ooJrrr0.r-

t{oM crleHTpe rlN(ccrorl rrccr{o,,l,lio cot nnirnii rrorlrBol}anrrblx pcAlio3Cr\ro.;r.r,u.urtr

).rleMcr{Ton. Il oclnouuolt ollr rraxoAfrrcfl Ir 3t',i1orroii, ctrrLci,i rr 5';rr,rpa{ilo.ncro-
uori .racrax cfler{'rpa. Poyflarrgoucr{lle l.Ilirc]rcIllluocrll nx paBJrlrrrrrr, or -3
Ao +3. Irognr're 3eM;[r,r lrMororcrr e xpouoi;rfope. IIo lla6nrogoultrru i\{cnaena [3.1

orM trotlBJrfrorcfr B u3ryr1g.1111I,t Parrrrr]re B(,ox /(pYt',rx,lrttrrr.rii Bo r]por{fI 3a'rMOurtr,
Itlnrencusuocrr, ntruur.t poAI{Llx BCN{eJIrr rro orrrolr[ouu.ro l{ r,IlrrcIICr,rB}ro(rrrl ill])--
1.rrx ;firHlrft n xpol.loc(repe NlorrrrcTcfr o'r' Mo(i1'a li ]lcc'ly.

l{arrrn Ha6rrogerrr{rr rloxaaburaror, rrro arorrilpo rrByqacNlrJo ;rfiHrlu l)ol(Hlrx
irel{c.rrr, (ii 3931 , '3934, 39ti7, l 3969) rartxio orrc}lb cr,IJrr,}ro Meirrlro:r crJolo

rl[ITCnCUrJHOCTrr lIO trltnr6;r. IJ aHtnBtrr,rx o6lracrtr-x rra rtparo AlICrta qorifpa.rrr,-

r{arr }lHTeIIcr{Btrocrb JrrIrrrIr.l ).39fjg nrlorAa rloq'r-tl Aocrrlracr rlcu'r'parr,rroii
rrH'roHCrlunocrrl cocoArreii c rreii ilulu.rrr H.. FIa rulolr.[x cilcr{Tpo]rpaMN{ax urr.r(uo,
.ITO CTI))II{TYI)A JIIIHI,III ),3969 IIOIJTOP'IET CTPYiiT.\',PV JI I,,IflIII{ H,CAI[. lJ OCTIT"TII,_

lr,rx irrrnrlux DTo x'rerrce BaMorrro. []o rrirorlrx rlprlr-r rlcrrblruHar l rlrroriri1,.rrar,

rraxo/{rilqtrxcfr AouoJrr,Ho [airoNo or r{ParJ (p urilrrc 0.ti5), rra6;rroAaelcfl ("ucrr('-

rlrIe pcAriI,Ix s0M0JIL llIIarlIITe.rIliIIO 6Onr,tUeO, arLrl,I Il lICBo3I,IyXICnHOii O6rtac'r'rr

Ita'toM;I{e paccrofitlllLl or ripatl. lIa AI}\rY r,rtacTltltliax ua6nro;1a;nocb i{olllrilc)-
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llorlcl{oe oNrotqouuo .lu.uuru ). ;l9ti9 ti 6[Icrl)o /(liu]riyrqoN{crr }'3Jr0 spnoro {r.rrori-
ryta. [-Io r] ro ]xe Blrcltrr Bo r{nol'r,\ r]l)Hlrx rlr,lorrri-v,rra,r lr-\ cuoqerlue rre3aMcrrru.

f{nrr uay.lcurrfl rronollenr,rr nr.rrrr,rri ll0/{Hnx 3c[,lcJrr, o1] r\c]rrpa r( nparo rJa

cllon'rporlla{c liOT uam{ 6blru,r rroryqeHbr crrert'rpr,r Co;ruur1a u o6racru nr,nrnrt }-I

rr l( CaIl ]ra paBrrrrlx lla0c'r'oflrrr4rrx oil qenrlla Co;nrr1a. llprt ua6nroAcrrr{flx rqeJir,

crarJllJlacr, rreprlcnluru)'Jrrrl]r,ro l)aAl,r\rcy /(rrcua (1o.rr ur1a, IJpu paauepe uao5pa-
irtetll,rrl 20 crrt pacc'lorrul,rfl or r(ourpa /{r,rcria u3i,roplJlrrcL o rorrlroc:rbro 4o 0.5 rul,
:r'. e. -5". 06racL't, ;trrurrii il rr l( Call {o'ror'par[uponalacr] n ruocrorl iro-

[./0-'/A

-t /0-qA

l't/
lAl Dln ).J,93/.,t/

0.70

,r./0 
-

(Dtrl. 2. Dt{rlrua,rtcurrrrrlc rrrlrpr{Hrr_;run^r.rii pc11ryrx BcMerrr, IlulI ), 3969.40; NdII )i 3934.8(l;
DyII ).3931.51; CeII ). 3.c)67.()4.

pfl/(rie c peflrelrxoi,i nrrorqililr,lo 150><1zt0,uu u tj00 ump],rxorr rra l gr,ri r[ori5,s-
uoo paccrorlllrte cuol{rpot'pa(ia 10 rt, fu,rrrci'trrar 4r,rcucltcr{rr crreri,rpa cocraBJrrl.lil
5.21 uu/ri. CncnTpr,r r{io'Lolpadlri)orraJIrlcL rra lrJra(,'llrHHax AgIa BIau Raliirl.
()o'roucrptr.rocuoo l,tByrrcHr,ro rtorlr\/po u llo,r(rir.r-\ 3cr{eJrr, upoRoAl,tJrocL rrl}t,
rrouoqrl lruxpo{roT'or,rcrpa AIC)-11.

B pcaynrrare o6pa6ouir rrerbrlle,\ ropuii la6lro4ennir uony.rs1161 p1ir,r-
IJailCrrTIrLrC [rI1pl,rrrbr, rroJrylfir,lpr.rflbr .r,r ooTaT'ortUbr0 1,r UTeIICUBI]OCTI,1 TICTbI])oX

.rruunrl ().I 3931.51, 3!134.80, 3967.05, 3969.211 ) I{",r1 paBHbrx rorrori Jl.,0riit.
I1a r[trr'. 2 nonaearr xoA EltBtrRailerrrrrblx rrrr,ll)uu ot r(orrrpa n n]laro. lJo ogrr
op/tllIIaT oT.llolltclrbl SItIlI'IBaItclITHr'Ie illnl)IInIn l,V u alrrcTpoMax uenpOprrlllrol.()
cilel{Tpa B llcrirpe Oolurqa,'l'. o. B rrlx;rt11'g1ru Iro.rgrurrcrrrrc /Itlcr{a r{ 1il)ilr(r.
lJa tpur. 13 larlr,r fior)r]IrtlpI,IHbI A)' 'lltex I3 D1'r{x lrrrrnr.t. llua.rnre,lll,rro0 ])il(i-
ccflrilre rorlori clltI3aIIo rro 6tlllt rttol,i qa0Tr'I o {tali'rt.r.rccxltM paBJtr.{ill{ont aHaqr:rrr.rii
3IiurIBaJIeIIrrtoii rutlpttu:.n Iil v, A)' 4lr ntttuii lic/lul.\ llcr,rcJrr, B IJa3gr,rx r\tg1rrA_\

i(noxa, rro ro o [orperrurocrfl\{u iramcpoulrii.

f[;ra cpaurrennq 6rurtr rt3Mcponr,I c;ra6sro Jnrrllr,r lll).)r-ux l]Jro],relrror] l.arii]rc
tl IipblrrtrrI.\ "rrrrtrr.rii Ti rr I( CalL lipouo:r.ot.o, n3r,topolla o71ua lnrlrl OcII
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B 6oree ,(flJleliorvl

AJIrr lrr{x W'u l)..
J]EE I,II{TEII(iIIBIIbIL!

A/L

0./ i

0.98 0.gt/

ripr,rJre .nrrlrrrrr Il CaII )' 11970.66. Ha {ur. 4 n 5 upuneAeHbl

lla iraccuorpeulra ncpBr,Ix rpar[uHoe BI{AHo, qro ABe nau6o-
rrrrHl,rr{ i 3931r r,r ). 3969 rrepexoAar or uaryqegl4rr Ira Hpalo

IL
//d nl j,c,?;.s0 0./ A

70 'a,fi

.0!n 2 trr/.,t/

0,70 0.,t0 / 0.!,t

Olrr. 3. floryurnpnur,r runsi.i

- /0-r A

lr/

(Dur. 4. Ennlrna,,reatarre rrrrrpr,lrrrl truswir [orirorqe]rflfi )' 3935.32; FeI I3932.256;
CcII i 3970.666.

i(rrcxtr N rrolJroulerlrlro u ucrrrlle R o6.nacr[ BrraqeHrrl-r p : 0.9. fre gpyrne rn-
HIIII Ha STOM )fie paCCTOf]I1I'ILI CJII4lltlIOTCfl C I{eIIpe]ILIBHLIM CleHTllOM I{ B IIO-

lJrolqoHrrlr He Ha6Jrrogarorcfl. 3'ro'r' peayrr,Tar rlllorrrBorroJroEterr roMy, arro

rroJrytreHo TenHepeeu. flo ero olllcAerrelrrrflM Jrr{rrr,rrr i 3931 u }. 3967 B}rAr{r,r

Ha Arrcne B rrorJrorqeur,Ir,I, a Jrrlurlrn ). 39311 u ). 3969 r{e Br{ArrEr DoBce,

"ilunr,ru florJrouegtrrr ]Ipyrtrx HepeAHoBeMeJrbHblx DJrcMer{ToB [oxaBblBaror
Jrrje,rrrlqeH[re trr n Hparo Ao r{enoroporo paccroaHr,rr], a BareNr rorrbno onoJro
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carloro fiparr Ha6JlroAaercrr He6oiir,ruoe yMeHr,rleLrrre SToii rlcJlrrrrrlrbl B .rilrrLrrrl

rrto CeII I 3970.666, rprrcyrcrByrorqeft Ha Ar{crie BcroAy B rrorirouleHllrl, ro-
cMorpfl na 6olsruofi paa6poc rorrer, BaMerHo yMeHblreHr.re Vli c [epexol{ox{ ot
rlorrrpa r( Hpalo. Irlaueneuue I4l y ncex 5 lnuuri peAnoBclleilllrblx DJreMourorl

oArrrrar(oBo r,r cocraBJrrrer onoiro 10-3 A. iloryrunpuur,r Drrrx rnlrrrii HccrioJrr,rio

60.tl,ute yceJulql{Balotcn c r-pu6rtr]r{erlr{cr{ H Itllitro, qeM roryurrlpllurrl \,lorilir-
Jlurrccl{[tx luttufi.

'.f exHepeli l4l o6rncrtter oBeqeHr,re Drlrx rrersrpcx lnulrir peAHrIx BeMC,u r, 1 o\r ,

r{to oHlr IraxoAarcrr B r{l]brJrbrrx cr,r,rrb}rbrx Jr}rrrr.{i,i. floarouy Ailrt lrrlx rror.i}ol(o-

tl)ur. 5. llorymupuuu ultuuri nornoflIeurrr )' 3935.32; FcI ),3932.256; CeII tr 3970.666.

rrue, otrpeAeJrrrcMoe r,rHTcHCrrBHo0Tbro LlenpepbrBHoro cuer{Tpa, MaJro. Po,lrr,
HeIrpepBIBHoro ctrenrpa B BTor\{ cJryrrae utpaer r{ltbr,lro ;rlrrrlrrl II unu K CaII.
trIalyvenue )fie BaBtrclrr or rrrrcira aroMoB R Bellxrrcr[ cocrorr]rrrr.r, r(oropoe Ba-
rroirlrflercfl B pe3yJrr,rare rror.JrorueHr{g B Apyrrx tracrorax. ,I\anee TeHrepeii
roBoprrT, qTo B AaITHOM CIyqae [3ilyqeEue r,raJro saBl,rcr.rT oT yI.IIa, a florJrolqe-
rrllc yMeHr,rxaelcfl c yBcilr.lqcEr.reM yrJra 3peHnfl, 'r'. e. [pr{ trepexoAe r{ Hparo.
Iloaroruy lra Itparo Ar{cxa Conuqa Jrr{Hur.r Br{Ar.rbr R I,rarr)rqenr,rr{, a B uer{Tpe -R rIoIJIOI4eIIII],j ]jtrrrl COBCeM HO Brr[IrDr.

i)ro o6r,gcueul{e trpeArIoJraraer, qro peAnue BervrJrrr JrexarAoBorrbHo Bbrcono,
IILIITIe roro orp{ren'runuoro vpoBHfl, rqe o6paeyercrr npr,rJro JrrrHr{rr CaII, oupe-
AeJlrrloilIee trorJloueur,re nnunefi peqnort Beluru u Aannoft AJrr{He BoJrHr,r. Tarrnc
paccyE{[erlur1, t{oirteT 6rrTI,, u MoryT o6r,trcultrr rrofrBJreHtre aMrrccl{I{ Ha Hparo,
Ho xapar{rep rraMeHeHrrfl anBr{DaJreHrHrrx rxrrpr,r}r orr[ He o6rscngror.

Haur.r 6una upoaeAeHa npelnapr{TeJrr,}raa o6pa6orria }recxoJrbnux auulrii
Ilor-JrorueHr{n CeII, pacrroJrox(e}rnbrx ll 4anerroli or }rllbr.rr!,cB.rruurnfi H lr I( CaiI
o6lracur (). onono zrzr50A). OHaearocr,, rrro fl BAecb rrpu nepexoAe or qel{rpn
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ri lipillo onBrrBaJrerrrlrr,rc Jrrrrpr'l rrbr irrr,Hrrii LlcIl t',nolr,rIIarorcfl. 3r'o 4ar-lr o0IIorril-

1,l[c npeAIroJl&r&TL, .rro n'illioc 0Booo6paBIroc ,r3l{elrclrrrc I,l,- 1lcl1xttx acr,IC;Ib o'l
rtrlll:r'pa n nparo, orJrr,rrrHoe oT llsMerrclrfitrvv rtft lrii 11ty1.rrx SJrclrerrTorJ, B 06-

"rra01t,t HpbrJrr,eB JrlrH}rii F[ n K caII cBnaaHo rre c o(rrjrcH'irrurrrr[{ rror{E?rtcrrIerr
(rrorpel)LlBllolo crl0rtTpa) - rtpr,rJrbrrurl DTlr\ lrttutrii, a r1 nanuNln-To Apyl'xNIll
IIprrqr{uaMII, on]leAcirrroNlbn,u.r rlrrrau.rccnrrul,r )'o.rro1]l.lrrrrrt o6paaouarilfl JIuuru:i

llci{rirrx Be}reJlr,. 3tor norrpoo rlto6yer /lail},rreriruelo iIqareJlbllol'o IIBVtlolr}r,r.

B earurroqcHr'rc rllr.rHorrr)' r';r1,[,rr"rro 6lrtloqapllo('rL .'\. B. Ccucplto]r) 3ir

Ilitl3ailIIfl.tI COIICTI{ IIllIl lll,IlLo.-l}ICIItl ll ;lar.rrtoii pa6OTsr.
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AHAI[ l]il,rl,r11 HAYIT CC(] P

Irt 3 1t EC'II{fl liP },tr\t C H O li AC'I'P O(DUBI,I t,tD C Ii O Il O H C1, p D A'l'O P lI lt
'l'orr.\VII, 1957 r'.

pACrIpEAE"lrBUmB CnOPOCTDI,I B TvPEvnBHtUOii' CPEIB
I{ HOHTYPbI CTIEITTPAJIbHbIX JIUHI,Ifi, I4SJIYqAEMI,IX

vSJrA Mr{ ClOt(OIzHbIX IIPOTyBEPAHqEB

c, E, [,v6oo

Panee arropou 6r,rro ronasaHo [1,2], uto ABIr]fieHrrE B cnonofiur,rx npory6epanqa:q
urvreror typ6yrenrsr,rii xapamTep rl sro n Hr.rM, tro-BtrIluMoMy, [prrrMerrtrMrr BaRo]rbI JronaJrrrr{o-

usorpounoft ryp6yrenrrocru.
I,lcxoAg r{3 rrpeArroJromeurrfl o uopuamnoft RopeJrJrflrlrrr Me}r{Ay cr{opocrrMlr sJroMcu-

ros o6r,er{a cpeALr, naxoAquefics n ryp6yuerruoM ABrrE(errrrr, paccqr,rraEo pacflpe[cJ]errr{e
cxopocreft.

llaii4eunoe pacrpeAeJrcrrne cxopocrefi fictroJrr.BoBarro gilfi BrrqtrcJrertrrr noHT)apa. QrrqH-

rpa.rrr,noft Jrl:alr.:r., raryuaenoft yaJroM ctroRofinoro upory6epaulla u pacurupeuuofi romro
erlrlexrolr,{onnnepa.

Pacclror:pcuo BfluflHr4e cauotrorJlouleuur,
.lIo;ryuennrre peayJrr,Tarrr rroBBoJrEIor o6tncnrrr, uenotopi,re a([{extrr, na6rto4aeur,re.

B crrer(rpax [pory6epaErleB.

TH].]'VEI,OCITY DISTRIBUTiON IN A TURBULI]NT MI'DIUXI AND THII
PROI'ILES OF SPECTRAL I,INUS RADIATED BY KNOTS OF QUIESCI.]NT
PRON,II,NIINCES, by E. E. Dubou. - The author showed 11, 2l Lhat rrotiosn in quies-
cent prominences are ef a Lurbulent character and that evidently laws of looal-isoLroplo
lru'bulencc can be applied in Llris case.

Supposing that there is a normal correlation between the velocities of eddies, the ve-
lociL); distribution has bcen calculated.

The derived veloci[y distribufion rvas used for determinilg tlte contour of the spcc-
Lral line crnitted by a knot of a quiescent prominence and hroadened only by the Doppler
effecf.
. Tho influence of self-absorption is considered. ;

The tterived lesults explairsom.e of the effecl,s observerl il the spectla of prominer.ces.

l3 upe4ugyuux lla6orax 6r,uo uonasaHo [1, 21 , uto ABI{E{e}II{rI u croxol?}16lx

lpory6epauUax Hocnr ryp6ylonrublfi xapaxrop rl, tlo-urlAr{MoMy, rroArll{Hflrorcfl

BaI(Ouor,rellrroCTnM, yCTaIIOBIIeHIILIM B TCOpIII4 JIOHarbHO-IIsOTpOIIHOft Typ-

6)r,ncnrnocrra. yBilbr cIIOHofiEbIx rlpory6epaHr1eB or(a3],IBaercrl lroBMo]nHbIM

TIlafiTOtsaTb HaH cBeTfllrllrecfr yIIJIOTHeHIIIfI, llOSHI'IfiaIOLqI4e B peByJIbTaTe TVll-

6yneurumx ABr{ffienr{ft B cpe4e, xorfl, rtotrrequo; BItaqIlTeJrr,}Io 6onee rlJlorlloii,
qeM HolloHa, ,ro n-o,,"paBHerrlrlo c ySJIaMI{ OrrlocrrreJlb+ro paBpexeHHoit tr{ 1lo-

croMy HCCBSTTIu{CrIcH. Hafltt.tllc ryp6yrlcllTHoCTIt AolxtHo cHa3blBa'rbcfl ll Ha

r(or.rTypax clertrpaJrbHLlx IIlIHI,Ift, I{3flyqaeMLIx y3JIaN,IIl cIIOHoitHblx npot;r(g-
paHqeB.
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B tracrogrqeii pa6oro AcJracrcFr rrorr,ITr{a rI00J10Aonarr BJrIIflrillc ryp6yncrrr-
llocrrl IIa I{o}ITypbl crIeHTpaJIB}Il,Ix lr,rttuft, I{B;rtlrr1n"or"rx or[eJrE,rtEIMrI yBJIa]Irr.

Pacupe4enelrr{e cxopocreft u nonryp cler(rpaJrr,rrort rr,rrrnrr 71ln ryp6yneHtrroii
cileAr,r rrayqaJurcb IIIy-IIIy Xyano,u [3] u C. ;\. Itaunauou [4], rcxo4r{urrrrr{rr
rra HeHoropbrx rrpeAcrannenuri o ctrcltrpe r1,p6;'.rrournocur. Peayrrrarbl, riofly-
qeI{HbIe yI(a3aHHLINIII aBTOpaMII, OTJIIIqaIOTCfI 0'l 1('\, ItOTOpLIe nOJIyqeHI{ B IIa-
cronrqeli pa6ore.

O6r,r.rno rrpllHrrMacrca [5], .mo ryp6yneurutlo 1rti61v9glrlr I{ rrx cocrarilrlro-
llrre BAoJrr, ryqa BpeHufI pactrpeAeJleHbr no 3illiott)r faYcca, T. e. qro tIllc.rlo

SJIeMeHroB, o6laAarculnx ryqeBBIM[ cltopoc?rl]llr or 2) ilo u*du, Mo]ItHo [pe/'f
CTABIITb fiAIT

_,,
r)n-tro +-., '''rrlu:P(t')clt'. (l)

Y ZltUg

B erom clyrrae Hogryp clenrpaJIbHofi rutsur,r Irr,rccr o6r,r.rnrtr,i, Har( rogopnl, -(AorrrJrepoBcxuiil xapan, ep.

Ognano arrprropr.r MbI He IlMeeM rlpaBa [peArloJlaritrL, rlro paclpeAeno]il.rL)

cHopocreft n ryp6ynen'rnoi.i cpe4e 6yger rayccolblil{. 1'a;.u0.r. IlacnpeAeJrelrlre,
fiaH rlpaBl,rJro, r{Meer Mecro l{rrfr cnyuafinrrx BeJIr{qrIH, eoBcpruour.ro HeBaBr,rrlrr-

rrbrx r{e}xAy co6oii. I-Iaupnuep, B r{rlHernqecrioii reopItll raloB MaHcBeJrJIol}o

pacupeAeJrerrr,rc [oryqaeTcfl B npeArroJroEteHrrr'I, rrro MrrroBclr]roo SrraqeUilL)

CI{OpOCTI{ nam4oll MOJIeI{yJIbI COBCpmeHHO I{e saIIIICIIT OT MrIIOIlell}lIix CK01)o-

crci.i ocralbHbrx MoJrexyn. B ryp6yreuruoi.i: rxe cpeAe Me)fiAy or{opocrtrNlII

AB)rx aJrer'reHToB o6r,eua, HaxoAfrrrtrr{xcfr r.Ia }renoropoM paccrouHr{!I i\p\.r
or Apyra (rre cnrurxolr 6orr,ruolr rro cpa]ruerrrruo c urroulHJlu rracurra6oM rvl]-
6yrrenT'uocrn L), r{Mcerctr r{oppcJrlqr{fl, crariror[qccriafr c]luBb, rto'fopar,
OtIeBuAIIO, AoJI)fiHa IIOBJIIITITL IIa paCIpcAcJIeutlo CnopoCreit [6, 7].

IuIa T eopr,rn Jror{aJrbrro-r4soT'pouuoii: ryp6ynerirrrocrrl cJreAyer, qro a o6tracrrL

lrprrMeHr,rl,rocrr,r 3anoHa L(onuoropoBa cpegllo0 lilaApaTllqlroe sIIaqerlue pa3-

r{ocrr,r npoexqr.rfi typ6yrenrurlx cnopocrefi 71u;'r rorlelt l[, tr M, Ha JII{Irt.lro,

lrx coelr{}rr{rolqyro (coo'roercrserrrro ?r1 14 ur), :latlt.cr{T or paccrorlHl{fI Mc}rii\y

rrIIlI[I (,'):

rae o - noo{i{inqucnr nponoprllrorrarrr,rrocrr{. 13 ganrueitureu 6ygeu cql{ra'I6,
,tto l,It r,r ,llzl, nCfnar rra Jryqe Bllerrr.rfl, A utrI t)2 - trx JryaleBbre cnopocTr{ oTjro-

crrre.lrLHo rra6rrro4arena.
Llprrr'rr,rlraeu, HaH o6br.rrro, arro cpeAHrra rila^parr,Iqrrafl cnopocrb ABl.Iir(o-

urrii 6onr,moro lracuna6a [plrMeprro paBria cpogrrcii IiBaAparrltlnoli o'r paarrocrlr
crioliooT er.i MclnAy rorrHal,rrl, HaxoArtlqr,Il{r{ctl Ha paooTou]tIII,I, paDHoM B]IOrrIIlLrr\l).

uacurra6y ryp6.ylcnruocrr L.

\,1 ,': VlAz;2:or. (3)

Itoa{tpuqueHr noppeJrrql4l4 Me)r(Ay JryqeBbrMu cnopocrflMtr M, u M,16l

R-?!--z - 1- L*"- F ---77 $)

(2)
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rrB1,rCHrrC,tCfI oT t i(,r1fl 6iltls1ltx rgqefi go 0 gnn paCcrOnunii' sHaqI{TeJII'HO []le-

B6llrrarcqlrx -L.

SHcnepr.tuenraJlllltlc ucoJIeAOBaI{EfI pactrpe4e;1eul{fl cltopocrel4 B Ty}lo)r-

JrcrlrHofi gpeae [B] [oItaBaJl]I, qTo gilfl o[IIofi npotrsBoJlb]Io Ilbl6paHHofi to'rxlt

pac[]leAeJreHr{e cHopocreit oqeHb 6nr,rsno n HopMaJIbIIOMy pacilpeAeJIe}II{rc

laycca (Qlrr. 1).

Ecnu 6r,r cltopocrl{ tr ,rByx roalliax 6r'rJIIr

uocrl P (uy uz) rol'o, qro cr(opocrl B rlepBofi

TOAIITC PABFIA 22' IIPEACTABJIflJIACL

6r,r max [poI{BBeAeHI{e:

P (u1, uz) : P (ur) P (ur). (5)
x

()cuosuoe AorIyu{enlle rtacrort-
rqcii pa6orsr cocrol{T Il To\{, qro

rre?r{Ay cHopoolrfiMu JIIO6Orri rla])r,I

roqel{ u lyp6;r;rs11rHoi{ ClleAe A"rIu

IJ aCCTOfl II[ii, ]{C ll per}bllr]arorllrx L,
lrllrlHrIMaCTCrt .ll o plIaJIbIlaU HOIl-

PeJrrr{I,1fl.
H opua;nr, rratt Roll pcJItIuI4 fl AJII

itByx cJlyqaiiltt tx seilul,rtrr fr Lr y

IrMeer lvleoro 1l '.lloM cJlyqac, ocJtll

IIllr,I JIIO6O1\I 3aAt\IIHOM SHarIeHlllt

BOJIII{[IIbr 
'/ 

]l A,rilJIoNt lIfITepBa;io

cly aetru.ttttta , tloi tql{IlrIcrcfl paollpcl{cJrc}ll'IIo laycca
rJa.IIaIIIroNr Sllar{o}lllrI ,' lJ N'taJIolI rruTeprlaJIL) dix BeIItqI'uIa

rreBaBIrcI{MbI, To o6tqafl BepoFlr-

TOqHe paBHa ?r1' a Bo nropoft

P tu,)

r(, Hao6opor, rlprI

? floAql{HflercE 3a-

)C

-x-"
-x-

Qttgkngduua u1 +

rl-rnr'. 1. Pacrpegc"rcHue Bepotlrlrocreii 4lrr r1 p-
6y;rerlrnofi cnopocrll trpousBoJr^6Ho BLropaHIroII

rounlt, cotjtacuo IB].
X - Aaurrlre ua6nrogenuii; EopMa.rlL-

rroe pactrpoAeJrer{ue.

Itotr.lr l.'nY1'tr.
'l'copnt Ligpgalr,uoii ltoppe.rIrIUIM [9] naer c,reAyloulee BLIpa]Ite]Ille OOU\oi'I

BepoflTHocTll Tor,o, arTo Bo,rrlrqtrrra ,, r.lMeeT rlrlaqeHlte ir1 lI olluollpeMcHllo llt)-

jrtrrrr{rra ?./ lrNreeT BHaqeHL.Ie y1:

(6)

rne .1? -- xoor[{_rnrluoH.r, HOppeJrflru.rr,r, rl]rqelr BepofTlrocrr, }Ienoroporo 3iIil-

qeunf! .rt /IJttr sCefr COBOI{,\IIIHOC,I'II sIIarIe}IlIIli y eCTb P (Cr): : "- *-' !2ro

rI, auarorlrqHo, lUIr ncetii conoxyrllocrl't euaqcnnfi * P (yr,): -k 
'* #i ' nn-

Jrr{rrrruy P (*r, yr) },Io}fitto ran}I{e llpeAcri}BI'(TL ItaR rrpolIsBe;(eHI{e

P (*r, ar) - P (ttr) P*,(Yr), (i)

rAe Po, (yr) .- yc.ilorluatr llol)orlr'uocrf' 1'ol'o, qro y ll\'Icer sliaqelMe y1 rrpll

Ba/{arrr{OM 3tIaqOgI{I{ :L:frt, JIa6O1-rarOplsre l4.3MepSUIIfl IIOIiaBIIBaIOT' rirO

rr typ6ynor,r,ruoii gpeAe pacllleAc)Jlerure paaLlocreit JIyqeBbIx criopocrcti l1rrr

.UByX Torrcr{ CpcAl,I 4CfittruuT'Olf,lIO Sallll(,gll' OT paCCTOfIHI{fl }IO}fiAy III{MI{; OIlt)

6rrirar.o H ?or,/1 noropoe c,lleAycr rr3 1pe/Iriolol*err.[rrr o uopMa.rrlFlofi Hoppc-

JItl(ur.r ;1;yr 6tt",tt,tuttx l)a00'I0rtLl ttl llontil5' loqnal\tr{ I{ OTJII{qae'r0fI OT Hel'O ["rIfl

2() t

P ({t, vl) : r-",,#"'P { r(%ff+ rq,-'#11'



)rarrrix paccrorrHrrii ([101, crp. 1,70 w 17J). Iloc"ue4nec o6crolreJrrcrlro o6utc,-
ilrlercfr reNr, rrro rrprr NraJrr,rx paccrofrrrlfrx (lrcur,ruc BlryriteHrior.o uacura6a
't'yp6yneurnocru 1) Ira pacrrpo71oiIelllIC ctiopocrcii lrarrrrHacr tsJltrrrr, 3rrBxocrr,,
(,TpeMtIx\i:lfrofr \.Nr0llf,rru,rTb pa3lloc'rr cnopocrcrl.

Tantrrt o5paeolt, oticrlcp-!r'\{(}}rrarr,}Irlo ,I(aHur,rc lto rierioropoii c'runerrlr rroq-
rRep?fiAaror rlpcAtloilolltelll{c o uoplta.rrlrroii riolipcJrrrqltr. O.rc4yer, oA}rario,
llr\I0Tb ll llltA\-, qTO xOTfl IIO{I1rr1g11119" Il ILa0TOflUOrl pa6OrO paCrrl)CAeJrelril0
criopocreii tI tlPctlcrtttlJrner co6oii, ro-BItr{rt}Iorrr', 6o;roe 6;'rrranoc uprr6lrrxeurrc
ti Tloiiclt'lltt:tc.itLlIolt.\-, tlo},t rlpc/Irro.rroiricrilrc o IaV0cotior,I ]litclrpe/{oJreHrrlr, orro

tu-Dr'/'2 uz
t t tt_L_ p_.--=::t

ft-fr1',t'
lEM I],E MEHEE HE 

'IBJISETCfi, 
TOII-

IIr,IM, TaI( HaH I{3 HerO, HaR t{
uB pac[peAeilelyrn faycca, cne-

Ayer paBeHcrBo HyJrro Hoadtr|rr-

ur.leHil'oB ac!{MMCTpr,lr{; T. e.

_ o;;,)t
ubll)a?l(eH[1ll Tl4flfl iF-il r' t(u1-u'121''
r(oropbre n ryp6yneurnoft cpe4e
oTJl[qtl6I OT HyJlt].

!,,rx yrrpoulcur,rn 3aAaqtr,

ts Aar urrcfilltcm Irpri H uMaerc,r,
(I1'O J.tytl0BT,IC CHOpOCTII Ut lt U2

nro6or,1 uapr,r roqeH [oArrr.rHfl-
rorcrr pacrpeAererrr4ro (6) Adrrr
paccronnr,rft rll u oAr{Ea-

xonu (ar:ar) Nrn ,'( ri.

orur.. 2. fpa(rrr ^ noAr,rHrcrpa.rr,uori tl.ryunqlr , trLccJloAoBaHlle 'ryp6yncnr'-
ypaBHeHlrfi (1-0)^ ;1.-rn paa;rr.rvn'r,rx ena.ienufi a. IIocTIl R cnoHolfHblx [I]oT)r-

6cpanqax rro3BoJrfler, nan
6rtno ymaaarro, crrJrl'a'r'6, y'to B l)fAc cryqael clcrurcfl lro Bcfl cpc,ua,
a orAeJrr,Hsre o6[;rcru c rroBL,r[reHHoft nnornocrrro (yanrr). ]taxAoe ranoc yrr-
JIOTIIeFII,Ie, Il CBoIO O.IepeAb, MO?IIHO paCCMaTpI{BaTL I{aH UenOrOpfrf,r Typ6y-
JreHTHrrii: Brrxpb lracrrta6a -L. O.rennAno, qro rar(oe ylJrorHeuue Mo?fier o6pa-
SOBaTr,CfI TOJIT,nO B peSyJr6ra're BCTpeqIIOIO AB[]fieHr4fl OTAeJrbHbrx yqacTHoB
cpeAEI (ruxperi). lloarouy cpeAHFrfl cnopocr6 yrrJrorueur{fr oruocr{reJrbno
rla6nro4arcnrr AorrfrHa 6srrb ueseilnxa. f{eiicTBrlreJrbHo, B crorortHr,rx trpor).-
6epauqax 6ea rcrrtux [pr43r.ranoB axrl,I]l]rocrl,r yaJrbr rJraBuunr o6paaolr pa3ro-
])alorcfl l racu)'T, rl3MCHrIoI cBoIr oqcprautr{fl, a ABII}r{eHufl rra6lro4arorcl
cpaBHureJrbHo lleitno. 9ac'ro Moxtrro cqtrTarb, qro Ha ryqe Bpeu[rr .rraxoAr{Tcfl
Jrrrurr o[l,lrr y3cJ].

.[Ipnnen Heriorol]yro rorrxy B cepeArrr{e yBJra rrpory6epauqa aa Mr. finn
toro, uto6sr Molnrro 6rrno uplrueuflrb {opuy.nrr (2) rt (4), B noropsre BxoAar
ycpe[HeHrrbre Bc.rrrrrrrrrrrbr nBaAparoB pasHocTrn cxopocrefi r.r noTopbre rpe,qilo-
JrararoT Jror{a;tbrlyro ,r3orporrHocrr (ueaanucl{Mocrrr Berr4rrr,rHr,r cpeluefi paa-
Hocffl cnopocrert or ]raflpaBJretarf rr BbltroJlHe]r]re paBeHcrBa (ur-ur):0),
'roqua ,4/, Aorxura 6rrm r:u6paHa ram, qto6rr ee ryqeBafi cxopocrr, 6r,rna panua
n gannrrii: NIoMelrr riy.renoft cnollocrl,r yaJra B qeJIoNI orlrocrlTeJrbno ua6lro4are.na.

2e2
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Torga qacrora, u3ilyqaeivraa aroMaMr{, HaxoArrrq}IMucn s M1,6yAer qen.rpanr-
noii qacrorofi cuenrpanrnoi,i lrL4lr"yrrr-, lranyuaeuoft yBJroM. Vgo6uo trooroMy
ueperfru H crrcreMe HoopAl{rlar, gnuxyuleficrr orrrocr4reJmuo na6nro4areJrfl c Jry-
.rerori cnopocrbro, panuofi ryver:ofi cxopocrrr yaJra B qeJroM. B orofi crrcreMe
iryqeBafi cnopo0r6 roqxlr M, pavaa HyJrro. PacupegeneHrre Beporrnocrefr
cxopocrl{ Toqxr.r M; oraocwreJrr,Ho rorrnr4 111, (rouxa M, lexrur Ha ryqc ape-
Hrlrr Ha paccrornulr r or Mr) Bbrpaar{rcrr corJracHo (6) u (7) rrax ycJroBHarr
BCPOTTTHOCTL

PoQ,u)::--- exp( - = " \:p^
r2r c1r t - Rz ' 1- I{1r - nry ): Po(R'u) ' (s)

rpuqer{ n (6) 6ulo rroJroxreuo frt:).
f{ucnepclrlr cxopocreft roqcn Mru lVl , flpr,rrrflrbr oAtrHanoBrrMr4 il paBH6lMr4

or. rfrc6sr iloflyrlr,rrr, paclpeAeJreHr{e cxopocreft grn tscoro yaJra, ueo6xoguuo
rpor,rH'rerpr{poBarr, Bbrpa?neHr4e (B) uo r. Honuqecrso aJreMerrroB o6.r,oua,
o6la4arouqux cxopocrr,ro or ? go u!du, [peAcraBr4Tcfr, oqeBrrA]ro, Han

-rl *Lo

W (r)d.a-ctuA I J ,, (R,u)dr{ Jro(^, ?,ar-), (e)

-Lo +rl

rflc zl - HopMr{pyroullu,l lrnorxllretrs, Lo - paccroflHtre, }ra HoropoM noarirr[u-
qnokr Hoppcrrrur{u o6parqae'rcrr B r,ryJrr,.

lrvt{TrrBafl, rrro 1l Nrano, rro xpaftrreft uepe Ha rpr,r [oprrgr(a Meru,rrre
Lo l2l, r{ qro

tlr : ff rJR: -k (1 - R)'',clR,

r/(e tr: - rrocrorruHafl, Mo)r{r{o r:uecro (9) Harrr{carh:

w(a):rjt=# ",ol--^rilol oo (ro)

Pacripe4eneulre (10) 6rrno ur,rqrcJreuo.
I1a r!ur. 2 npnnegeu lpa{ur rotrr,nlrerpalr,uofi {ryunrllru Ara pa3iluqrrbrx

erla.renufi a. 3ua.reuun W (u), nair4euurre rpat[uuecHnu urrrcrpr{poBaHrroM,
rlpcAcraBJreur,r'B ra6n, t, rge [p[]le[eHr,r AJr.rr cpaBHeHrlfl3FrarrcHua rfyHnr1rafr

D2

e-'. (DyuHqua paclrpeAeJrer{rirr cr{opocrcr:i (10) crraAaer r.opaBAo 6rrcr1:ee,
uer,r r[ynnqnn laycca c.roft me 4rlcuepcueft cnopocter,l ({rar'.3), Ho rro {opiue
6rnana n rayccouofr riplruoii. B uocne4neit rpatfe ta6r. t rpr{BeAcHbr Buaqe-

b2

nr,u r[ynnq4r.e-0'66 , o6na4arou1cfi rofi rr(e rrorryrlupnnoii, ,t'ro v.W (a). 3anrer-
IIbIe orltJrouelrafl r-racr)flaror nprl BHaqeHr,rflx u ) L. Pacupe4cnenrae (10) 6nnano
r na6nrogaeMoMy pacilpel{eJrer{i{ro cnopocreft o6naxoB Me}fiBBeaAr{oro raaa,
oIrpeAeIIeHI{OMy rIO OAHOT{OMTIOI-IeIITH6TM Me}fi3Be3AHbIM JrrIHrrfrM, }ISMepeHnErM

A,qainconr [72], vt rrcill]aBJrerr]rbrM Ba ralraxrruecmoe Bparrleuue l4l ({ur. 4).
Mrt orpaunrtvr:r,cb oAHoItoMrIoIloHTI{bIMI{ trru.:g-tr;rM.r-., rroroM\r aITo MHoroHoMrIo-
H.eI'lTHbIe Jru:g,r/.vr IIMeror cocraBrrflrolqre c 6onrrul{Mn crtollocrflMrd, rtoropble, 1Io-

BI4Anr{oMy, o6naanr,r.cBotrrM rillor,rcxo?nAe}rr{eM ne ryp6yrcHrrrrrrM ABrd}HeHrrflM,
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Ta6rlrua I

0.00
0.10

0.20
0.40

0.60

0.80
r.00
1.25

1.50

1.75

2.00

2.50

3.00

4.00

0.00

0.01

0.04
0.t 6

0.36

0.64
1.00

L56

3.06

4.00

6.25

9.00

:r 6.00

0.00

0,005

0.02

0,08
0.18

0.32
0.50
0.78

.1 .1 4ir

I .i)J

2.00

3.125
4.n0

8.00

1.000

0.995

0.980

0.92 ti

0.83 5

0.726
0.606

0.4 58

0.318
0.216
0.135

0.0439
0.01 1l

0.000:14

1.000

0.990
0.911

0.735

0.558

0.408
0.264
0.168

0.089
0.042
0.022
o'Yu

0.00
0.015
0.06
0.24
U.bD

0.97
7,52

!.Jl

3.41

4.64
, 6.07
.9.47

1.00

0.985

0.940
0.786
0.577

0.379
0.2\9
0.093
0.032
0.0097
0.0013
0.00008

a AlryrrrM rrllrrarrlHaM [!3, 14). l1pocrir1rtfl ]1il .rryrl 3pollrtu (peAllcii rypSyrrelLr-

uoii cropocru o6JrarioR (o,), cor.,racno q)ur. /r, otio,-to 8 rtr/ccn. Coorserc'reYto-

-c-J-2-10123q
(Dur. 3. lpa{un {rynn4un tr4l (z).

/i
rlafl Beilr{ru4Ha llpoc'rparrcrBerrEoft cnollocrll , Y::r.ti 

paa 6om,rue u oo-

craBJrfler qlr4MellHo 13 nlI/cex.
Yruupeuue QrlcltrllaJIbIIofi trtt4rzttt, l,lsJIyqaeMoIi ysilol{ r1poTy6epaHIIa,

BbrBbIBaeTcfl HaH MaItpocHorlr{qecHI,IMI{, Typ6yileHTEr,IM}I IBI{2neHtrgMII, ran

tr rcrrJloBbrMll ABuEtcHI{fIMtI aroMoB. 3a'ryxauue IICJIeAcTBI{e uSJtyqeuufl'

croJrnHoBeHuft tt gpyrru,r ()axropoB MbI paccMarpllBarb He 5\'[eM, u6o, nan uo-

HaBaJr IIIy-IIIy Xyau [3], ryp6yreHrHoe AB]IxeHI{e rrsrreHrlor roJIr,Ho AotrrIJIe-

poBcr{oe flApo noHryPoB, }Ie BTttrflfi Ha HphrJIbfI.

Heo6xoAuruo paccMo'r'llerL coBMecrlloc AeItcTBIrre TeIIJIOBOTO I'I ryp6)'JleH?-

Horo ABIIffieH[ii IIa I{o}I't'yp JIrl.tlt{t{. f(an ltsnocruo [9]' [i]II llopluaJlbHoM pac-

2(),1

0.7

0.6

0.I
0.q

n?

n?

0./

1!.

-0.66
e



lpeIeJIeHI{r{ BepoflTllocreii g,ra cytrMri cnyvaftnr,rx r}cJrlrqr,lg MaroMarr{qec1oe
olltIrAaIrI{e cyMMbi paBIro cyl{r,re MareMarr.rqecnr{x oxul4ttrruir craraeMbrx,
a AI{cSepcl'rrl oyMMhI liaBHa cyMMe 4lrcuepcufi cJrsr&erlrbrX cJryqaiiHr,rx BeJrr{rruH.

f{nrr reunoBr,rx cn{Jpocrefi MareMarrrqecnoe ox{r{Aaur{e NIo:0 r{ AucrrepcrrFr

"RT"i 
: 

i; AJrr rypOyJreHrllblx cnopocrefi MO ranxe paBrro rryJrro r Ar{ctrepcr{a
patsua a?(1" - R'), Pacnpe4eneulre cnopocreft or4oJrbur,rx aroMoB roilyquM
nou6unupyr (B) r (1.), a rtoropolr ?r0 aaMorrrreM rra 6r:

(1 1)

cL

rlfr' /r.: 1" r, - HopNrr.rllyrorqnft N{Hox{rrreJE. Arr rrcero ysJra (cuuran, u.ro
67

rlJrorlrocrb B y3rre oAlrnarioBa BAorrb ryqa BpeHr4R) ornoclrreJrbrroe HoruqecrBo
arolloB, o6la4amrqltx Jryqgsg; cHopocrrro a, otrpeAeJrr{rcrr ar{aJrorr{sHo rrpe-
I{brAyuleMy r,rHrerp[PoBaHr{eM rro r, qro Aaer:

Pn(r,u,f)-.'.-----2-"r,/- = " Iotlt 1- n lt_ R2)lt, , I 2ai 11 + tt (t _ R\ll ,

*:w (u, r\ d.u : duFj ,9.r, 1 2oi ft I n. (L.2

,' \ .aa.
t. (1 - Rz)l)

(12)

(13)

(14)

dn

^ 
r norrrYp ciler{-

Ot pircnpeAeJreHl{fl crtopocreii Jrerno uepelilrr,r r{ r{orrrypy cregrpaJrr,H oii ltr-
nr'u.r. CornacHo irprrHrprnl, /]onuncpa

Av-l-l'o:*uo,

A,r_ #,0.
O6ogrta'reul{R o6r,IqIlrrc, JIeJII{qrrua Avp orrr,r.raercfl olr. rJeJlr{arrrHr,I, o6rt.ruo

o6oa,a'raeMoft arun crrMBoJrolr, n y'2 paa. vur,rr'rBarr, ,ro dr-fl dv lr o6oana.{[e
Av.[in: fr, noIyqI4M, UCIIOJIbB)rrr pacfll]eAeJrelrrro cHopocrert Q\:

* :'+jrt*agrry "-o{-qn+#r=m} oo'

Tax rax urrre,ctrBrrocrr{ Brryrpr4,rr,uw [polop{r{o,aJr'}rbr
rpanruofi rr:a:r'Lrla r4Meer Bn[:

r (r) -, j ;;g, ",.p {- \r+#r=m} oo,

r4e G - [opMr4pyrorqlri;i Mr{oru{r{reJrb. Houryp (15) 6rur rrrrarlro,rerr AJrrr Braqe-
anru n,:7 u n:2, [prrqeM G nu6uparocL ranr.lM o6paaou, .rro6r,r rrrrrerrcr,rB-
IIOCTb B qEHTPE JII{HIII PABIIFIJIACI] EAI{HI{IIE. fPAr{ir,rrt IIOAI,IIITETPAITTHOft {YrrX-t\vta u. pesyJrbrarr,r lrHrerplrpoBa1rrlfr Elrfr cryqa.s n:7 tpegcraBJrer{br rra rpa_
rfuxax ({ur' 5 z 6) lr n-ra6n. 2. B ra6n. 2 rrpnne4enbr Arrrr cpalrHo,rrrr Br]aqeHr{rr

x2

rpyultqnn e- T . fTonyqeHHrrii riorrryp cuer{rparr;}rori nr,rrutr uo r{ropue 6;rsaon
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n o6brrrr{o}'r)r [oulrJrol)oBcrii)r'ry flol.IT)rl]y Icp. c rtocle4ucii rpatfofi rd6;r. 2, o rioro-
a:

lroii rrltrrocgcrbr irarrerrlrrr ([5'rrruprrl r- 3.51, o5;ra,lutt,ult'ii rauoii x(e rroJ])'rrllrl)rr-

rroii, u:ro u I(r), Br;rqlrcJrerruoe tro (15)1. I{a rpr,rr. tj uonasau BI,IA srolo Fiollrylla
j{rrr cJryqafl lz:1. }rc.,roBnc n:7 Nlo}ncr 6rrrt lituttllro l{Jrfl BoAopoArI}'Ix aro-

MoB B npory6epanqax. IIo cpanueuum c o6blrr-

HO rrpr4rrr{MaeMr,rM,qonnnefiorcxuu rioHry-

lroM l(r):1y1s-T, coorBercrByrouluy rz:1,
r{onryp (15) oxaar-rBaerc,rr'Ilecxorrr,Ho 6oree

v3nuM, Taruna o6paaor,r, [pl{HuMaeMoe o6sr.I-

I1o B rrepBoM npn6nuxeurr[ rayccoBo pac-
rpe,qeJreHr{e cnopocreft ryp6ynenruoro ABr{-
Hrerrrrfl gaet r[opnay r{oHrypa, cnexrp anr,r-r oft
rrlr:uvrtTt rroqrlr He oTJU,IqaIQLqyrocfl o'r tofi,
norollaFl rroJlyqerra B uaclesrlefi pa6ote.

,[,ncnepcur rfie cxopocrefi, otrpeAerifleMarI

crreKTp ocrtofl]Iqecr(rlr o 6bI.IHrrM. veroAoM, ol{a-
ar,rBaercfl HecmoJlbno (na 10-15 % ) Ballu*
rxennor,i. B car,rou AeJre, ecJlIr 6rr na6;rrcgae-

(Dur. 4. pacnpege;reure cxopocrei 'r'rlrft HoIlTyp o6paaoaarcx B pe3yJlbrare

oO"oxo"-,,6lxi-rurr"o.o 
"Lua. 

rayccoBoro pacllleAeilellufl typ6yleutult3
c,Hopocreft, ro, sHafI ero rroJrylxl'IpllHy,

Mo)ltHo 6uro 6u Br,rqucrr4rl cpeAHIoIo r(Ba[parlltlHy]o cHopocrr, ryp6yrenr'-
Irorlo ABI{xteHrIfr r43 I{3BecTHoro coornollreHl{fr :

-\'ro.s -
0.83 /Z (ol + ol)''"

(16)

Ta6nn4a 2

f2
- /t-

x2

-T 1 (r) x''/

e^bl

x2
-s51

{).()o

0. 10

0.20

o.10

{ ).{i( )

0.s0
t .0{)

1.25

1.50

f .i;
2.00

2. ir0

3.00
.t.00

{).00

0.01

0.0.{

{)_1 (i

0.3G

0.(i4
I.(X)

I .5(i

3.0(;

1.00
(;.2i

1).()0

| (i.(x)

().0()

0.002 5

0.{)10

{).0 I

0.0l)
0.I(i
0.2 ir

0.:19

0.57 2

0.7(io

I.0(X)

1.51;2

:.2 5( )

.1.00

I .00t)

0.998
0.990
0.961

0.914
0,852

o.779

0.67i
( ). tr ti,1

0..1G5

0.3(is
0.21 0

0.1Oir

0.0 1s3

I.000

0.9E(i

0.9i;2

0.1)00

0.s30

0.7 45

0.(;:i0
0.5 2 ii
()..1 I I
{).3 I 7

0.I(i3
0.0s I

().00(i

0.000
0.00285

0.0114
0.0456
0.1025

0.1825
0.285
o.445
0.642
o.872
1.742
1.785

2.57

4.56

1.0(xl

0.989

0.955
0.903

0.833

o.752

0.641

0.526
0.4r I
0.3i t)

0.168
0.o77

0.010

!06

. -, o



r1c .\y6.5,. IIoJIoBrIlIHafl lloJlymnllrrlra riolrrypa, (a!| a)',
,rlfirlue , orpe:na / na r{rur. 6. Ec,rrlr ific crropocrrr
3altorry'(12), rc upr,r roft rrre Ar{ollcl]crrrr lyp65..rror1rHr,rx

[t-F)'t'
tz-nz1u

n ll 0 no p u rr o Ir a JIIr rr ( )

pacIIpcAC,[enBr ilo
Qriopocrei,i na6rro-

0.8

0./ 0.2 a,? 0.c a,t t0 [.7

I'p ar[ rr rr ] r o7,(rnH?crp airr,rroi,i r[t,nri.4r,rr,r
pil3;rt[rr]Ir,rx rjrrilrlollr.ui ,,.

4aeuuft nor'rryp 6yger fxe. floerouy, rprlrrrB na6lrogaeuuft HoHryll
rr,rua (1 5) sa o6rr.rHuft AonnJre]loBonr,rri, mr,r norryqr{M llrrcncpcr{rc cHopoc.reii

tDnr. 6. l{onryp I (r) gnn crryqafl /r.:1.

3a ui,Ixio rt tr otii,

'rerrrtoii !ral{rrNr

flponopqr{oHam,uoft orpesHy 7/,

o6paaou Ar{crrepcrrl cxopocrefi n

- t (o'r'+ ol)'l'

. nL (ol+o7),,, ,

207

(r[ur.. ti). ()'r'uoruouuo uo.]r\/-
r,lc'llrrnr rtii l)ilBrIrl :

(17 )

0.8 0.,, /.t rt
ypaBrrcrrrur (15) 4;rn



rAe oi' * \ncr.epcrr typ6yJreHrHblx cxopocrefi, tronyqeHuas B npeArroJro}Ite

:flnu, qro nor{ryp (15)-o6Hsunfi 4ounrcponcnufi. flonaras

., n'* I
lINteeM ZL 

-- ----i--;- il
nf L

B clyuae n:7 oJ-(222-1)"" 
corracuo rllrr" 6' ':*

reJrLHo, oi-0.88or. C yueurueul'IeM reMleparypu (c

-2 -/
@ur. 7. ttorryp

-,2
n':lL ,

o1

(18)

-0.94 r{, cJreAoBa-

pocroM /2) pa3HtrItra

(ie)

f n*1-z 7f'1,
-l 

- 

b 

-- 

I .n nl

nemgy oi t4 01 yBeruql4Baercfl. Haupuuep, on,, n: 2 ({ur' 7) *:0'g3

u o'r-0.85 or. B upegene upu oy'+ 0 (n + co)1:0'5g ({'"' 3)' A:'o

g2

IIE)

0/
I (r) gnn crrluan n:2.

?fir{eJu,Ix OJISMeIIToII n BeJII{HO, troATOMy CI(OpOcTI{, OnpeAeJIfloMLIe O6bIrIssIM

95paaolt 11O JItrI{II;IM Tf}I(eJIbIx SJI9MSHTOB, AOII}I{HII 6lrrs MeIILlIe, qeM

cfiopocrlt, OnpeAeJIfIeML'Ie trO BOAOp0AFIbII{ JII{HI'IflM'

Callouornorqegtre Mo?fier cyurecrBelrHo rISMeHr{TL BI'{A HoHTypa, Tari Han

6narogapn caMotrourorqeHlrro B qacrorax, AJrtI r{oropblx orlrl{qecRafr rorlula

6Otlme eAtrEqqEIr AO IIaC AOxOAIIT u3Jlyqeuue TOJILHO oT Bllellrlcii IIaCTII

yBJIa, AJITI xoropoft paclpeAeJIeHI,Ie cmopocrefi trpeAcraBllrctl I'IH101'paIIoNI

lop.c (9) n (12)l:
1

W (u, T) a, :7!aol ro (r, a, 1') dR,
Ll

rAe I {Lr{Lo.
Orcrcga

r (r):c',#t; at!kfr",, {-44fi=r,,1} ro, (20)

rge 0< a<1,, Hanuqre l1oppeJiflIlrtr B ryp6yJIeHrIIoM ABI{ffieHrII{ trpIrBoAIIr
g1 TOMya qTO Auctrepotrfl flyqeBblx cnopocreft 4nr ue6onrruoft sacrl'I yana (ngonr
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Ir,rt

ryira 3pelr[n) nenrure, qeM Arfl Bcero ygJra. rloarolry AorrrrJrepoBcmoe yunpe-
HI{e A"-Itr rex rlacror crIeHTpaJrbHoit nuuuu, B r(oropblx. orr[rrecnafl ToJrIr{a Be-
nuxa (r. e. B qerrrpe nnrurra), Aoxr)nHo 6rtrr ueur,rue, qeM AJrfl gacror, uBilyqae-
r,rr,rx ncerYr ronuqeft yana. 3r[r[enr raxoro po4a ua6nroAaJrcrr rrpr,r rrayqer{rr1

(Dnr. 8. Bu4 xorrypa (20) upr paafltrqubrx Buatrerrrrrx d.

Itol{r)rpa ililrrr4tt 1{o n ueHoropbrx upory6epanqax [16, l7]. Ha6nrogeuurre
noHryprn ":trmli.nft H, erllx npoty6epanr1erJ r,ro}r{Ho o6:rncr.rrart Jrurrrb, ecJrtr [I]u-
rrfrrb, qro (cpeAHfifr cHopoorb
qacTLIq, )/qacrByrolqux n o6-

I)aBonarJr,rr{ npbrJrr,eB, 6onrure
cpegnefi criopocrr,r qacrr,rq, ysa-
crlyrorulrx r o6paaonaur{r4 r{e}r-
Tp a .nr4}rr.Irr).

IIa r[irr'. B r,r ra6r. 3, na
norollbr\ llprureAeHEr .pactrp0-

Aerreur.{fl crtopocrefi AJrrr n : I
la pa3rl.lqur,Ix anaueulut q", BrtA-
r1o, rrro nplrBafr pacnpe[ere-
Hr.ra cxopocrefi c ynenr{seuueM
a. crauoBr{rcn uce 6onee yaxoft.

ilo {irrr. B momuo otrpeAeJrrlrr, orrrorreurre rroJryr,rr,rilr,rrr r{o}rrypoB llJrrr
e : 0.9 rr Arrrr a:0; ono paouo 0.7g.

flrn 4nyx cryqaets, [prrBeAerrHr,rx u ItG] , orHourerrr4r AolrrJrepoBcr{ux tro-
JIYIUI{PI4II AJIfl IIEHTPA lI EJIEI ITPbIJIbEB JI'I]iII,LT4 I]ABHI,I 0,75 N 0.83. HA6IIOAAE-
rrsrrt a{rrfexr, rro-Br{Arrr{oMy, Mo)fier 6rrfr o6tncueu 4eficru.reM caMorrourorue-
r,ttfl, o.renra4uo, rrro cnopocrb, otrpeAeJrerrHarr tro rtpblJrbfrM AorrtrJrepoBcr{ofo
r{oHrypa, AoJrxHa 6ttrt 6r-'ume H geficrnnremuorl ilucilepcr4r4 cnopocrefi

14 Hse. Itp:,rir.rcm. o6cepBaT., ToMl XVII Z0g

I (r)
a:0,0

-r (r)q:0.5 r (x)
a:0.9 lrt*,lrr,llrr*r* 

I ':o'o I 
a:o 5l d:o'e

0.0
0.2

0.4

0.6

0.8
1.0

1.000

0.986
0.952
0.900
0.830
0.7,15

r.000
0.979
0.943
0.879
0.795
0.695

1.00

0.98
0.95
0.87
0.67
0.56

7.25

1.50
L.75

2.0

2.5

3.0

0.G30

0.523
0.419

0.317
0.1ti3
0.081

0.580
0.462
0.347
0.255
0.722
0.054

0.17

0.36
n 90

0:15

0.03
0.005

Ta6nuqa 3



Tyll6yJreHTHoto ABltirr{cHr4fl, rrerlr c}tollocrb, orrpeAertetrHafr rro qeHTpl' JII{Hlrl1,

rAe BJrr{freT caMororJrolqenlre.
B eaHmo.reHr{e Bbrpaxraro 6nalo4apuoorb T. B. Opnouoil Ba lroMourb

R BbrrlncJrcHt{flx.
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To,rr XVII, 1957 r.

o cotrocTABJrEHI4It cIIopAAlrrIECHoIo
pA,qI4OrISJIyrIEHI{.fl COJI}IUA HA BOJIHB 1.5 u
c otrTnqEC[u{MI[ nporIECCAMm HA COJTHUB

.W. L tr[oueeeo t C. II. l'otlar:rort

IJpone4eno conocritB.rrer{rltc BorrJtecr{oB cnopaArrrreortoro paj(rrorrgjrvqegrrfi Comrqa ua
ro,rue 1.5 u c 6ltctpo MeHrrIoIuI,rMrIcfl orrri.rrrecfiuMrurBJeHr,rrrMr{ na Colr.Ulc IIo MarepldaJraM
ua6.rrrogenuii s 1951-r r.

llpcluoraraetcr, o o4lroii cropolrrr, rrro, flo-Brrj(nMoMy, r{am1oe rrinoo orrrrrrrccrioc
trB.lIoI{I{c coflpoBorr{l{acr(]fl pilAr,iot{BJryrtcuucM, u, c i1p1,ror,i cropour,r, 6o;rbruunorso (c06r,r-
rut)i> n paAxor4aryrlenr,rur Co;rrr1a Ha Borrle Ll-r Nt cnneauo c orrrnrrecxrrMr,r rrB,rregrrrrMrl.

Onpe;1e,ren orraA r{HTeucrlBrroorr{ BcrlJrecr{oB paAflougJryrre]rr{tr or rlcr{Tpa ;1ucma Collrqa
H rtparo, u rro xapanrepy aroro crralla cAeiriuro Ban.rrrorrcr{rre, rrro oH o6yc;ron",rer florJrotqe-
r'IrrcM B l{opoHe. Ilpune,gculr coo6paxenun o6 ypor:ne rja,rreraHrrff -r{ororrrrrrr{oB BcrrJreor{oB
paAI,IoL{3ryIIeIr[fl ]Ia nolrue 1.,5 M, rr Illlelro,llo]Herro, rrro r,rcc,rei\oBaHHr,rc Bcrrirec(r{ pii/lr4o-
.Il3JrvrIelIrlrr ].'elrepr{p}rIor(:rr uJra3Mcr{r.ILrltu rto;rc6arulMlr B )rrnrorl{eHI,Iflx rtopoIrLr.

A tlo\,II'AItISON OF THII SPORr\DIC S()1..\t1 R.\DIO tiItISSION AT 1.5.\,irt-
TEHS WITII OPTICAL PROCI,ISSI,IS ON THE Sl-rN, bv l. G. l,loiseet:, S. t. Gopo-
syult. - Observational dat,a of 1955 rvas used for il cornparison of ont,bur,sts of sporadic
soiar radio cmissiort iil, l.5 mcters rvit,lr rapidly valying optictrl phcnonrena on tlre Sull .

l.b rvas rcaohecl []rc colclusion that evidently cvery surrh optical pltcnornenon is ao-
compan.ied by ladio emissiott aud that rnost, ol tlic ploccsscs in solar. r,aclio ornission at,
1.1-r rireters arc connec.tcrl ivilh optical phenomena.

'.flte c'lecrcase in t,lre intensity of tlre outbursts oI raclio ernission flom llre centor of
the disk to [hc ]intb lras been detennined and the conoiusion macle flrat it is caused by
absolption in thc cot'oua. Considerat,ions are given about, the levels of fhc sources of radio
crnissiotl outbursts al, 1.5 meters and a supposition is rnade that ttre ilvesLigated outbursts
of radio emission alc genoratecl by plaslra-osci]lations in coronul conclcnsations.

f[o trac,rorurel'o ]rlleMo]lI,I corlocrilDJte]lrre crropaAt,rrrecr{o1'o paAl,ro14Bl ytls-
11[Irt CoJt[l(a Ba l]aSJlrltlltblx llJr-ttlrax BoJr]r BC)J1ocb B ocHoBHo[t co BorIbIIIrHaIvItI

l'1, 2l-
lzlryrcol'cn HeonoJrbro pa6or 13,4, it), B Horopbrx yxaBbrJlacrcrr Ha oB,r3r,

llclIJIeo1{Ou CUOpaAI{qeC]HOrO paArror.r3JryrroH!rrI B MeTpotsOM ,I{r.raIIa3oHe ]JO4U
c 6src'rpr,rrlt /1Bl4lr{eHI{eM lroJlolto}r. Olnaxo rrocltoJrr,Hy {xrauuecnnli MexaHu3r\{
olropaAl'lqeoHoro pallrlou3flyqeHflrr c[le He f]oclt ]r IIocroljollHo ]ror,r3DecrHEr orrrr4-
qcL,Itl4c lllloUecobr, clrflaaltnblc o el'o uo3nr4r{uoleur{elr, To u Hacroflrqei.i pa6orc
rrPouo/IoHo cotrooraBJrcHlro u(,rrJrecHoLt oropaAnqecHot-o paAuor.rSJryqeHrlfr

J lt*



c 6rrcrilo M0utJrorrtrr4Ml{ctr ollTrrqecxtr{Mrr flBJTeHnFIIvII{, na6.trro4aeurruu Ha

ComlrIe.
H 6ucrpo r,re.HfrroulrMcfl orrrrlqecnr{M frBJreHI{nM rla Corrlqe orHeceHbl:

t) ncuuruxu, trpoAoJrlr{urerbllocrb cyrqecrBoBaul{fr rtoropblx oocraBJrfer He-

cnoJlblto MI{r{yT, a rIIotUaAL He rlpeBbllrraeT B cpeA}Ie,r,r 35 iuunnl{o}lHbrx ,qoneft

coruerrgoro Arrcna; 2) nparxonpeMellulle roflpqaHrg (fnornynon, rpoAoJI-

(Dur. 1. Ilprrrteprr sar[cefi paArotrsryrlenur Comqa.
o - (6ypuoe) CorHIIe; 6 - Bofifieox, nsrasauHHiI 6orrbrxoii ncnsrurroft'

iHr{TeJrb}Iocrr, r(oropbrx ro}fie rlollfrAKa Hecr{oJrbnr{x MuHyr; 3) noan.neuue Spyrl-
TIIBHbIX BOJIOITOH.

Bonrnrue Bcrrsr[Inrr r 4aunoft pa6o're H cotrocraBJreulrro He rrpIrBJIeHaJrI{cb,

u6o, ro-uepnrrx, rr3Becrrlo, rrro orrrr B 6onr,urrucrBe cryqaeB Aalor pa[I{or{g-
ryqeEtre 6onrurofi r4r{Terlcl{BIrocrlr, a, Bo-Bropr,Ix, Hac urrrepecoBaJrl{ Apyr[e
BoSMOlnrrbIe ofirtrqecnl{e llpoqeccbl, cBfl3al{Hble c paAIroIrBJryqeHueM connqa.

B pa6ore uctrorrb3yercr{ MarepI{ar Ha6ilIoAeuuft 1955 r. oAEoBpeMeuuoft pe-
u{crpaur{[ otrrtrqecxtrx o6paaonauuft ua Aucne Connrla I{ BarII{cI{ paAllorraJry-
qeHIIfl Conuqa rra BoJrHe 1.5 ru.
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Ou,r'u.Iecrilte r.ra6mogeriufl (;o(.r'orr,rrr,r B r{rrrrc[Iarolpa(ruponaurlll &rirltr]]ibr\
o6paeonanlrft n ny.rax Jrr{rrr{r{ I1n ua nuoaarMel{IroM nopotrorparfe ttl'-l c yBHo-

,rolro.,,r, {runr,rpou (rrrupr,rna rtolocbl 0.54 t6l). .FIa nagpo ttonterua,tracr l/u

rrJrorqaA[ Arrc(a. I{a6.rrroj{enufl D0Ju,r I]. O. IllatrotlrltnttoBa, C. [I. l'onactori,
'l'. 'Jl. I{au.

Z

Olrr. 1. flpnrrteprr Barluofi paArror{3Jryrrer'run Conntla,
s _ crononHoe 

".r,Hil,;:t;,I;i:1fi#i,r"", 
ucroJli,ayeMa B

Heupepr,rnnarr Barlucb paAuougryrrerrl{rr Ha BoJIIIo 1.5 l,r seracb rlllll uo-

Morql,t napaJraxrutlccxofi rroMexoycroftqmnoft ycrarloBHI,I c arITeHHofr, ulterculefi
ul{pltHy AlrafpaMMr,r rra[par]JreHHocrr{ rro [o.nosuuuoit Mourrocrl{ B Bepr}r-

xanruoft rrJlocr{ocrr{ 7.Lu, a B ropl{aoHranr,noi,i - 22" [7]. Peurctpaqflrc pagllo-
r,raJryqenrrFr upoBoAurlu tr4. I-. N'Ioraceeu u fI. H. Ctemxa. Saur'tclr, [prrBeAeu]rble

ria (tlr. t, uoHa3rrnaror clurbrro McHtrroqyrocfl I{HTeHcLtBHocrb crlopaAlarlecxor.o

paluou3ryqenttn Conuqa ua 1.5 lr.

[{nn conocraBJIeHI'tfl ltcrloJrb3oBaJIl,lLl]r Ba[IrcI,I Tt{fla r[nr. t 1?, Ha Horopr,Ix

orAeJrbrrble BcrIJIeCItIl tlJIlI l'pynllbl BcIIJIecHoB l]a[uou3flyqeHl{E ,IpHO ]rblpa-

}fteHr,I r{ oTAeJIenbI Apyr or Apyra }IeI{oropLIM unrepBaJloM BpeMeH[ cpaBHlI-

reJrr,Iro cnoxofinoro pa,(I{oI4BJryqcHulr.

llpu corrocraBJrerrurr orrrrlqecKr{x nrncurui c orAeJIbHrIMI4 co6rrtugl,tll
B IlaAr{or{3IryqeHtlu oHa3aJIo.Ct,, iITO UOqTII I{a}fiAOMyTaHOMy OIT[qecI(oMyEBJIo-
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l{uto cooTBeTCTr}OBaJra Ipylra BcnJrecHoB paA[ofl 3IyrIeHrIfI pa3JrlIqHoLr I{HTe[I-

CI,ITJHOCTII C IICI{OTOIIbIIVI MaItCl{MaI}rIlbIM IJCIIJIOOI{OM B I{efITpO I.lly[Ilbl uJtv] LISO-

Ju,lpoBaI{H},Ift scurecx (t[ur. 2).
- Mouenr Mar{cr.{MaJrr,Hol'o BcrrJIGcHa tr3 I'pyrrnrl vrl'r I{3oJIIlpoBa}IHoro

ucrrJrecHa IlaAllofi3fiyqoHr,rfr cpaBfrrlBarlcfl c ToqHocrL,ro + 015 c MoMeHroM rro-

flBJIeHrrfl Bbrrrleyr{a3aH}rrrrx orrr}rqe(,Hr{x flBJleHl'rrl. Co6n'rue B llaAl{or{SJryqeHu[
ctrr4Tarocb cooruGrc'rnyror{LlIlI orrtIqooItoMy", ,IBJTcHI{Io, ecJrl{ paSII4.Iuc Itx
BO upeMeHu H0 rlpellbrrlaJlo l- 5".

B peay,rsT aro or{a3aJrocb, .I'ro r,ra 326 paccN{orPcul-Iblx our[qecHux nnlenltii
Hc 6brro coorucrcrllr{i'i u 1ta4r,rou3r5rqg*rr,4.nrr 18 cryqaeo (5.5%). 13 uacr-

Hoo'rr{, AJrrI Bcrr6llrreH 1.13 5ti clyuar:u Her ooBraAeH[I;r B 2 cryuanx (3.6%),
grn rpnonnyJloB I{3 178 uel coutragcurlt n t3 onyuanx (7.2o,/o), a 4nn Bo.rtoHou

r,ril !)2 Het conttagentlfi u 3 cly'tarLx (3.3%).
iJareu 6rrna uporcpcna o6pa'r'Iral 3aBrrcrtMocrb. flnn eror-o 6r,Inn nrr6parlsr

Arru, norl{a Ha AI{cHc 6r,r;no no oAuofi I'Jlyllre aHrl{B}IbIx o6paaonauuii (6 r'r

7 nroun).
lJ ,re.reHlre oArroBllcMerrubrx rra6JroAeHfiIl 6 tlronR 6u,no na6nro4erro 12 co-

6utg,rrt B pa4rrolr3Jryqcufir,r rr t0 ormuqocltrlx. Orcroga - Beporlruoclt, [otlIJJte-

ft.itt{ orrTl4qe0Hoto tlljJrer-rufl, olIpoAe,rleH}lafI 1Io co6lrrr.rfiM J] pa[no143JrytICHI,IlI

p -0.83.
7 tnus 6rrno sapolrlcrpl4l)otsauo t6 co6uT lrli n pagnou3[yt1sHn, u 7.2 or

rtrrrecnflx (p:0.75). L3 gnrr, HorAa Ha Ar4orio Conuqa 6tuo r.recnoJrbno altrl{rr-

nsrx o6pasouanlul, [pol]opxa l;c)l)orrrlocrrl llouuJlcHltfl oflrflqecHol'o uBJIeFIlItl

uo co6r,rtranM B paAr{or43Jr5rt1grrru uonaaaJra, aITo oIITI{qecItI{x fIBJreIiI{fr 6onrtle,
arer,r BclJrecRoB paArlorr3Jryi{cHr,rrr. 3ro o6rncHflorcfr rcM, .rto r[otorpatpnpyetcn

uar{6oilee anrr,rBHafr .Iacrb Cornrla, a BccM ocraJrLHbIM rlpI{Aaerctl raroft Eto

0larucTI{qecHuI,l Be0.

Anatrenpyfr BblrlrclraJ.rolrtclrrioc, rro-r;lrA,tMoMy, Molr(Ho cl{a3arL, qro rloqrl4

6amAoe olrr,rqecnoc rsJrcur{o Ha (loJl}ruo coilllono)rtAaorcrlpaAl{ouaryqouueN{

r,r, uao6opor, 6o.rl,urrluc'r'no c',o6trtnri u pa4rrou3r)rqeH[u ColHua Ha IJoJtIlc

L.5 Nr cnqaaHo c orrtrqecHl4Nlt'I ftItJrcHIltIMlI.

I{a recnyrcl cBfr3t, ourr{qecHu.x nl,'rcluurlr o paAI4oI{BJIyiIeH[eM Ha ]JoJI[Ic

1.5 n ynaablBacrcri tt; u l4l.
13 4anrueiiruoft o6pa6orno 6sr.no r{crroJrbr}oBarlo 135 orrrrlqecxrrx nnnenrlli

(47% o6uero ql{oJra). Iloo ocTalr,ubrc 6blJrrr r{cnJlroqeu},I I{3-Ba: a) nerounolo

o[peAeJreHr{fr AoJrt.orbr olrTr{qecr{ol'o rrtsJlcrllut t 6) 6nweocT!1 ]lo BpeMeHIl co-

ccAHr{x or.r,nqecnr4x nuneultit (Al < 5-). flocnr:ituec o6crolterucrBo HC lro-
aBoJIuJro yxaaarh, nanoc r4McllHo co66lTue il paAlron3JryrreHrt[ coorBercrBycr
orrrl,rqecxoMy, 6lalogaprl BoBMor{tuorr,ry erptfcrtry flepcHpbrrl4fl.

flo aruu AaHHbrM oupc/tcJrrrJrocb cpcAHoo r;por\{rr onepe]r{cHllfl rI 3alraaAblBa-

rrlltl co6rrrr.rli ll paAuorr3flyrreuul,r llo ortlonrol'lt{Io I{ olrualccrtuM ('ra6-

rruqa).
Satelr c roquocrr,to ,i1o -l- 5'oupolleJrrrJrac,6 /loJrrora ltalnAoro olrrl4qeonol'o

,rBrreuufl r{ HaxoAtrJracb rrP[BeAoHHafI H coor]leTcTByloqeMy rpony un'lencuu-

UOCTb MaHOIIMaJILHOI'O I]OTIJICCHa rpyIIIbI I4JII4 OT/IOJII,HOI'O BCIIJIeCfia paAI{OI{3-

Jr'YqeHufl' 
PIJ
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Cpcguec lpc-
ilrfl ol]epe}lte-

IITI'I, IIHH.

Ito.;rl.recrno
c,nyqacB

oreperlieflHr{

Cpegaee ope-
II'I SATIA8[6T.
BA}IItTI, ]II,III.

I{orrr.rccrao
cJryqaeB 3a-
n aSAbIDa HIrs

Ta6lr.rqa

I(oJrtrqeorso
cJryqaeB Toq-
HOIO COBIIa-

leHr{rI

BcnuuHr
(Dnoxxyrsr
Bonorua

flo arult
OTHCCEH}IOfi

1

1.5

1

c

29

l5

2

1.5

1.5

I
3C

74

5

12

I

AarrlrbrNr rrocrpoeHbr rpa{uHI{ crarucr],IqccHor-o p actrpeAeJIerrI{Fr

x {ouy r,rHTe}rcr.rB}rocrrr BcrrJlecr(oB paAltorlSryseHllfl, B aaBrIcI{-
MOCTI{ OT AOJITOTBI AJIfI HA-

)r(Aoro Br,rAa orrTr{qecntrx fl lrJre-

urart ({rar'. 3).
Ilplr uocrpoeHulr rp ir([unoB

rlpeArroJIataJracb cI{MMOTll}rfI
co6rrurr)i B I)aA[or,raJryr{euu}r [o
oTrromeHr,rro n 9HBaTopy lr
IIeHrll aJIbHoMy MeprrAr{aHy, T. e.

uocrpoeHr.re rpai[rfioB trpoBo-

Arrilocb B oAEoM HBa[parrre.
It.a ,lrr". 3 anguo, arro

tlllr{BeAeHHafl I{HTeHcrrBHOCTb

rjcflilecHoB paAI/IbusJIy.reEI{fl
yMeHLrrraeTCfr oT rlerrrpa n rtparo
lloqTl{ oAl{r1ar{oBo AJrrI u(lox pac-
cMoTpelrrlbrx TrrrroB oIrT!l\rccHl{x
f BileI{r.rit.

Ecnlr npcArroJroEi[lTL, rrro

crIaA T.IHTeHCpIBHOCTIT I)aA]rO-
,r3IyqeHufl IrpoucxoArrT ToJrE,-

HO 3a CqeT qr{cToro trofJoule-
ltllfi B HOpOHe, To ,qaullble
ItpI{BLIe AO JI?I{HbI OIIUCLI BaTr,C tI
tfynxqnefi nuga:

7- 1oe-.seco, (t)
rAC T 

- 
OIITI{qECHAE TOJITI{A, A

.t
SECU- cosg'oosZ' (2)

rAe g-.Ixupora, L - AoJrfora'
13 paccuarpusaeNmri,r trepr,roA axrrrBnbre o6paaoraurlfl IraxoAtrJrl{cE, rIIlIr-

rrellHo Ha rrr{pore 30o, uoarouy (t) upruuMaer BIIA:

tllnr. 3. tr'Iartcuerrue upuncleuuofi Ii coo?BercrByro-
llelry tfony r{rrre]rcrrBHoulrr Borr;recr{oB crropaAr{qe-
clioro paAlrorr3ryrlsurrg Ha tro,-rrlc 1.5 lt ot qcuTpn
ri iiparo A,irrr BcruirxeH, rlr;rorrrry.iron r'r BoJror{ou.

Iillr;rarr-- nr,r(rrrcJrerlHble ilrrarrellrlfi, Iipyililrrr-EaOrIo-
;{aj LILIe ,

- --l- " 
secz

| : loe cossoo 
,

rAe /o - r,IrlTeH0rrurrocrr, II3dYIIEIIIIfl B MECTE PACIIOJIOifiEHUfl ilCTOqIIIIHA,

\,)/
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IIp,r

OrxyAa

r f - 
utrrL).tl0llluourb !.IJ;it-\r(IeHIrft, li6lruoAtt.tttto ltooJlc

uapaJIJreJrLHol'o oilofl c or[:l t]lrloofiol:i rolulerl'r 'c.

L

L:0,fi:loe oos-m6-

1

lo:tre cos30"1 .

/.6

0.

rrpo.f, (]?r{AelIl{t{ rrJIOcHo-

(4)

(5)

Ilo,tlcl'aurrr (zr) r (3), r,rrlr0cN,Il

---l-" (secr-1)
| : lre cos3o"

l3r,r1:rturterrne (5) orrr{c],rBaer orrrocnrerrLrloc LrBMcI.lcIIrlc rIHreucIrBI{oorlt

or t(errrpa t{ Hparo (l c4uunrlax lrrlreHclrBIIocTu nl)I{ 1,:0). Ilo;15lrpaeu raiirlL}

lurraarcr[Ur .r, [l]].r r{oropLrx {roprty.[a (5) rrar'r-

,rtyarIIItIM o6paaonr coorBe'l'c'lrByc't' rra6,tttrl11e-

IIllflNI. .[.Iart4cuur,to rar{}L\{ o6pasoM Sllilqe-
rtr'Ir.r T /(Jtfr rtalnl(o|o Bl{J{a orITl4qecItll x ,-tB-

;re r rr,ri,i P aBtIbI co or Bc'l(,'r' B()lrIIo :,IIJJ tr,lc lIl,IUlOIt

r -0.L2, A,rr[ {.irortnyJforr r:0.211 , ;1;rl no-
irorioH r : 0.15.

.[1 a r'1-rat!r'rno (t!nr'.3) rroc'r'poouI>I r]rItIIt0-
JlOlItl$IC lilll'IIlt,IC lIpU 0OO'lllel'[,TByIOU(lIX 3tla-
qcrlltrx T rr o:rl,Ieuoubl ttit6nroTqtttuttto BIta-
qeIII{fl. q)ur. 4. O[TIlqecHa[ ToJrqa paB-

-B o ano mno cr b,rr oAcr a rr{rr, a lto rep rlMetr- fr X;#* 
" 
/.L?rlrTo", ll|,?T r . #'H

rarrr,Hr,Ic AaIrHr,Io r[ropntynofi (1) noArlrep-
EUAET IIPEAIOJIOMEIIIIE O TOM, IITO CNAA I{IITEHCI4BHOCTII BCIIJIECHOB PAAIIO-
u3ilyqeHufl oT IIeHrpa AItcHa It Itpalo [l)oucxotrt4r 3a cqer l{ficToro Ilor"rlo-

IloHr{rr B ItopoHc.
I-Ia ocnonaulrr rpa{tuna BaBrrcr{Mocrr4 onrr{rrecltoft roJlllut or pa3r[qHblx

ypoBHeft fiopoHbl ({rar. 1r), rocrpoeHlroro rro AaHrlr,rlrl B [B] Ann i:1.5 u, uuo
COOTBeTCTByTOTUIIM BlIaqeHI{fNI f HaXOAI{M ypOBe}Ib SaJICIaIlIIrI r{CToqI{lIItOB

crlopaA!rrrecHoro ]laIuo[{sIIyqeHI{fl.
f[ra ncnrrruex /': 1.22 paguyca CorEIra or er-o uellrl]a, lla rlroxxylos

r:1.78, AJrflBoJIor{ogt':I.2, r. e. BcpeAlreM llcflJrecnu Paluor{aflyrleHllrl llil
BoJrrre 1.5 ru renepnpyrorct{ B nopoHe ua rny6raue r:'I.2.

flltranuuaa [ns o6r,ncHe]rrrrr BcrrJrecnoB crropagttqecltoro pal{uou3ryqeHIIFi
MexaHrr3r{ rrJlaaMeur{r,rx none6anuft, uaxo4un no {opuyne:

u'?'nAr.- utt e- Tr,e2 '

qro [rfl BoBsrrxr-roBerr[rr noJle6anlrft gauuofi qacro16I arertTpoIrIIafr rtolrqenrPa-
qlrr{ uJIaBMbr Aorr}r(Fra 6r,r'rr panna 4.5.10s drtl-3.

Ho anentpor.Iuarl r(oHrlcHrliaulrfl B r(opoHe Ha yllolrHe 1.2, uafi4eHl'Iafl ilo
rlroprr.rynr: Baym5axa

N,,,:ro' /g!ry + lj!! + Zf!\.1v()') 
-." \;,.5 | r,6 t ,ta ),

paBHa 0.7 . 10E cn-s.
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0'rcro4a ItrIlIHo, tITo cpeAIrsrI oJlelirpoHHafl HoHIreHrpaIIufl Ha AaHHoM

)rpotslre, [o-B]IlIrlNroMy, fieAocraroqHa Ailu Bo3]lultHoBeHLlfl rrJlaSMcrlrlbrx rtoJle-
1auufr. nymnoli aracrorbl. A ecrur oua 6blra 6rr u 4ocraroquar To, nax u3Becrlro,
[prr rpuHarbrx rpaArreHrax aJrenrpouuofi KoHrIeurl]aqr{r,I B nopo}le DJrenrpo-

NlarHlrrHr,Ie noJrc6arrr4tr 4ar.ruoft qacrorr,I }re MorJ]rl 6br srrfirfl r13 arol.o ypoBlrfi
!rs-ea 6orrurofi outu.recxoit roJIrrI[. lloerouy Morr{Ho npcArroJroErr{rb, qro

ucToarH[noM cnoPaA14rrccnofo paAr{ouSJryqeHur{ paccMoTpeHHoro Tr4rra troJllnHb1

frBtrlt'tbcfl H0noropLrc )rrrJrorHeHr.rfr B nopoHe. I4nr,run cJIoBaMr4, llesyJrbrarbl
r.rautefo corrocraBJreHr,rfr Moryr 6rrtr, lyurue uoHflTbI, ecrlt cqurarr, HopoHy

crpynrvpHorlr, a uc crrJrorrrHofr.

ll aaxnroqcnrre Bblpaxracu 6rar-o4apHocrr, upot{roccopy A. E. Ccnepuoruy
:ra yxaaalrnfl r,r colerbr npu rrlloBoAonur,r Drofr pa6o,rr.
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IIAI{OI'AMHAfl I,IOHOCOEI'HAfl CTAHUT{fl HpbIMCItOrl
ACTPOOMSNqECITOTZ ONCBPEATOPT{I4

AHAAEMT4T4 HAyr( CCCP

I{. A, Lttto'tc"t n A. If. A6pa,ul,.rr.tto

Oulrcara rranopaMr{afl uonoct[epnar craHrlrrfi, paapa6oraunarr rl rri]ro'r'oBJrer{Harr ts F{pnur-
ctroli acrpo(ruau.recxoii 06cepBaropllu u npeAHa3]rarreH]rafl JIJITT nocJreloBarr]rrr B,rnrflHrrfl ooJr-

r.rc.rnofi ar(TrrBHoorrr na uonoctlrepy.
Oonosuoe orJrrtrrrle 71annofi cranllllrl or aHaJrorllrlHlrx 3ar{Jrrorraerorr B rrcrroJrblloBaHr4r,I

Jl.ilr lltr'rerleHrrs rracrorr,r He Mexatt]rqecxofi cucreMrrr, Itaft o6rr.rrro, a cnoco6a nepe-
crpoi,inu Horrrypa rrplr fioMorr\]r uoAMarur,r(ruBanr{fi ero cepAeqH[Ha lra otout[epa arrex-
TpoMartr.rroM, trr4TaeMbrM trurroo6paarlr,rM Tor{oM.

Ocnosur,te flapaMerpr,r craurlrrrr: pa6o.rflr,i l{uanaaoH.racror 0.5-25 [,Irq; /InrrreJrbuocrr,
r,IMIryJILca 50 rraxcex; MolrlHocrr, B llMrryJrr,ce 6o;nee 10 r{BT; BpeMrr rroJryrreHrrfl Br,rcorlro-
,tactotttofi xapanTeprrcrr{Hn ,l0 cen. AnrouarlralrpoBaHr,I ocHoBHBre ofiepaqrrr{ rro BnJrrorre-

Haro, [porpeBy craHr{rrr{ u r}orolpa{upoBaHuro xiipaxTepnorrlfi. llrrrr r[lrncarlulr MoMeHTa

ctcMr{}r B RaAp Brre{&TrJB&erct ra6;ro, ool(opx{an{cc rracbr rr Aa?y,
Vnaganr,r rry'rrr ycoBeplreHcrBoBar{nfi anraparypr,l.

TIIB PANORAMIC IONOSPHI.,IRIC STI\TION OIr TI{ll CRINIITAN ASTRO-
PHYSICAL OBSIIRVATORY, by N. A. Sauiclt, A. N. Abratnenko. --The panorarnic
iortosphericstation was designed and constructed at the Crimean,{strophysical Obscn,a-
troy and designated for investigations of the influcnoc of solar act,ivity on the ionosphere.

i['he main difference of this statiorl from o0]rcrs of t]rc same type is that instead of
a mechanical system for r.arying the flcqucncy anoLl)er rncthocl is used. In the latter the
r:ircuit is tuned by rnagnelizing an oxyphcl'c oofe u'ith an eleotromagnet, fecl by a Sal,-
t,ootL c.urrent.

l'he main paratnetels ol the station arc the follos.ing: the vorking region of frequel-
cies 0.5-25 rnc, the duration of tbe irnpulse 50 rnl<sec, the irnpulse power 10 klvt, the
lr'f records is obtaited in 10 sec. l'he main oporations: the srvitching on and heatiug of
Ll're st,ation and the photography of the charactcristics, are performed automaticalll,.
For fixing Lire moment of exposule, the index of time ancl date is usually tal<en on
t.hc film.

ilhe possible ways of irnproving thc apparatus are mentioled.

BBE[EHI,IE

Brnrxaiirucii qacrHoii: BaAaqeii o6urcli rpo6rcMbl <Co.nuue-3eMJrrr)), r{Mero-

rqci.r 6onr,rroc HayqHoc 11 I1par{TriqecHoe 3r'raqerrlle, flrjJurorcrr uayqeHue r}Jrr{fl-

Hufi coJlHeqllofi alrrrlBlrocrr.r lra "[loHoc{e]ry }r NraIHr{rHoe rroire 3euru.
219



llpeurvlyu{ecrna trocraIloBnu Taxoit 3aAaq}l IIN{eHHo Ha actpo{ualtuecxol)i

o6cepnaroprru oqeBuAHbr: BoBMomHa rroJrrrarl HoopAI{I{aql{fl pa6orbl colloxYlr-

Hocrrr corgeqgbrx rrHcrll)rMeHroB, uoHoc(pcpnoi,i l.t MarHI4TIroft craHqlrft' a raHil{e

ycraHoBor( AJra r{ccileAoBaHr{fl paAl,lgU3r)rqeEr,la coruqa, Haupfl}flegHocrl4

IIoJI;I aTMoct{repuux flollex ]I cBeqeHIIFI tloqrlolo Ho6a' ToIr,Ho ilI{poltoe I{or{-

IrJregcHoe Ir3yqeHue BJrrrfltrr{fl corHeqrroft Actrrt)JlbHocrl{ Ha BbIcoI{I{e c.IIo}I ar-

MOC{epbl MO}fieT IIpI{BeCTII It IIOJIo}ItI,IT0ilLI'lbINl peByJIbTaraM III)I{ peileHlIl'I

aroft [po6reMbI.
fleporru ararroM B rrocrauouxe rarioii pa6orbl tIBt{JrI{cE, Paspa6orHa II }Irll'o-

roBJrerlr{e uouocrpepnoir c.ralrquu, olrlcal{Ilc I{otopoft }I cocraBJrfrer IIOJIL Ha-

c'ro,lu{cfi c'r'&'1'l,tt.

OCO6tre ycJIOBI{tI pa6orLI raHOft CTaHIlnlr (o6flaarerrlrafl HOopAllEtlIIl4'I

pa6orbl c acrpoHoMllqeorrltMt{ !I ApyIIIMII ycraHollfial\{u) trpeAbflBIIJIII PaA Ao-

rroJIrIIrreJIbI{r,Ix rlle6otra}rull It Heft, cylqrlocl'b ItoTopblx BbITeHaeT I{3 C'ileilyro-

u{ux cooSpaxterlttit.
O6rr.rnar cJryx{6a uo}rocq)ep},r rlPcA)rc}IiITprIRaL}r cIItITI{e BbrcorHo-qaolor-

Er,rx xallanrclllrcTr{n ria}fiAr,Ie 30 uus. IlltocT e c leM BI{3yaJrbHr-Ie Ha6ilKUIoHufl

3a cocrorrHrroM orpaEtcHHBrx rrMrlyJil,coB Ha IrytII{bIx I{ }IsMeHer{ueNl xaptrlt'fellrl-

crrrft rra aBToMart4arecnnx c.fall{rrfrx rroHa3bllralor, qro cocroflHl{e I{oHoO{cPEI

Mo?r(er 3gaartrreJrr,lro rr3lrclr[rrrrcn 3a rrl]cN,Iu tlopaAlta 5-10 MI4H. Orcloi\a cJrc-

Ayer, qro ArrI I{3yqeHufl {}r3llrrecHnx lrpoqecoor] B r{oHocd)epe IIporpaMMa rIa6nIO-

legr4ft AoJIII{Ha 6r,rrr ne coBccM o6srquoii. Iipour: TOIO' C'raHI{aprI{bIIi MeroA

o6pa6o'rnu l,lorrocibeprrbrx Aarrlrbrx rllJJIrIcrott ilo cyxlL'crllv (lrar!{cr}ttlocltlr}'1

r,r BanilIoqaeTcu B ycpeAlle]Il,Ir,r OcIIol]Ilblx rrapaMerlioB (nplrrnuccru{x qacror'

[efiCrByIolUI,Ix ublcor I,I r, II.) 3a [ocraroar]ro 6olrbtr]Ofi [poMc?I{)rro}t ]lPeNIe}I il

(ro4, uectq). Tannrr.r o6paaou, o6r-qlrri xo]I (cyroqHblft, cesoHHllit I4 r. iI.) curx

[apaMeTpoB AocTarorrHo xopolllo lrBr]ocTerr. O4UaXO [pII I4CCJ]eAOBa]Itl[l or-

[eJIbH],Ix {nanUeCmux ;IBIISHI1I,], [pOrlcxOUfIII{lIx B I{OHOC$epe U;rra 1roil ]lJIt'IfI-

r{r{eM 1rI]OTIOCCOB cOJIHSqHOiA: aItTIIIIU.OCTII, II.TIII lIO ItaHI{Iu-.iII{6O [pyI]l]I ltpll-
ql,lHaM, rartoft MgTOA O6pa6O'rnu 3I{CIICI)}'INISIITaJIbH},I5 AaHHbIx' Hs11 fl s5st'ruafl
'rrllolpaNlNlt\ Ha6JIIoAOIIlIii, ttc ,llomer /(aTL ItoJlllol:i HapTIIHbI I'IByqaeMOI'o ftrtJlo-

HIrfi t-] clo p a 3 rl trI 'l It rI.
[ocnonr,ny ooHoBHoili 3aAaqeii ]rccJrcAor]aurlu ]roHoc(peprr Ha o6cepr:trTopfilt

flBJlflercf{ uayqeuue I{oHOC(FepHLIx ar}r{rentol coJlHeqHoii aHTI{BIIOcTI{, trPo-

IrpaMMa fla6rlo,qelluli lt,ueroA o6pa6ornu Aauubl-t lIoJl)nHbI tro cynlecrBy orpa-

)fiarb 1prralrqecHyro Haprr{Hy /{r{rraM}Irtrt ,rr}JICII}rti. 'lan, llllyve}Iue IIIHaNII'IItr4

xpoMoc(pellHr,Ix llctrblllleH, fll]ory6epaHl{eB, dloxxylou lI Apyrlrx aHrI{BHbIx

npoqeccon Ha coruqe [po],{3uoAr{Tcfr rrlllr rror,rou{r,r fiIlHeMaTOfpatprlporaulrn

c trocIIeAyIoUefr Aerallr,r'rofi o6pa6orltoI:i tta1HAol'o Kailpa. B cootuotcT'nrtr'r

c orrrM lrByt1g11r" peafirlr{tl rroHoc+epr,I Ha yl{a3aIIIIbIc tIBJIe}lIIfl TaK}fie ;IoJI}r{Ilo

rrpeAycMarllrrRarb [ocraroqHo qacryro 1]ortrcrparltrrc lroHoc{epbl, lIarlplI-

Mep rrOcJIeAOBaToJIbI'Ioe HlIlleMarol'pad)lrpoBaHrle ]TLICOTHO-qaCTOrltblx xapaltTe-

prrcrtrn. Asanua arr{x xapanreprrcrlrn luo}rioT AaTb pfIA rlapaMerpoB, xapaltre-

pr.{Byroqux ttoHpIBoBaIIFILIc o6lracill arI'Ioo({lCPrI, d I{MeHHo: 3I{aqeHI4fl MaI{c11-

MaI6r{LIx DJtCt(TpoHHblx ttorl UclItl)aqltii oJlo('R, uutcoTbl oTparxori[ri'I tt Ntalic]l-

MyMOu ItOl1 ,tAarIUIl II lt[). COnOCT anlOttttt, J t']t-\ ltapanICltpOlJ C Ililllllbllttt
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o coilHeqH0fi aHrunuocru (yJ]I,rparltuone'ronan paAl{aulla, HollllycnyJrflpHr,re
rroronrr), o cocrorJur{rr r{arnr{rr'roro nong 3enrnu lr r. n. B rrpoqecce paBBI4Tufl flB-
nenufi Mox(er rrrparr, cyqecrBer-rr.ryro lloJrb B ycrar'roB.neHrrI{ BaltoHouepuocrefi,

cBfl3rrBarou{r{x cofl]reqHyro J[efrrcJrr,Hocrb c gnuanrraxoft rlonoctfepnrtx
CJIOEB,

'lari nax orAeJrbr'rbre flBJrcrrrItr ua Conurle (nanpurraep, xpouoc{epnrte
ncrtr,rrunlr) MolyT [JII4Tbctr Bcero HeclioJlblto MIruyT, otIeBI'IAHo, qTo AIrI ilccle-
AoBaHr{.a uonoc$epnrrx orprpenrou corue.ruoti anrlrBFrocrrr ueo6xoAulto rlMerb

BO3MOi{{HOCTL IIOJI}Y&Tb BbICOTUO-qaCTOTI-IbIe XapaltTepI{CTI4Kn 3a AOCTaTOaIIIO

ruaJroe BpeMrr. Dro ycnonue r,{o}r(er 6Lrrr srrnonHelro r} nauopauuoi.i raouoc{ep-
uorii c.ranqur4, B r{oropoft uao6parHe}rr{e xapar{Teprrcrr4nr{ [oryqaerctr HerlocpeA-

cruelrHo Ira altpaHe arrexrpouHo-rytlsra; tpy6HIaBa BpeMfI troprrAna t0 cex.,
qro oqeHr, )Ao6no v. \rrfi Br{3yaJrbuoro lia6nrogeuafl aEilfr nur{cMarorpatlrnpo-
Bat{r4f .

,[ra uenoropbrx cileqr{aJrbrrr,rx qcnei.i (upu raayueurlr{ rraMeueuuii {opruu
r,r aMrrJrr{TyAbI r4Mtryrrbcon, nx ycroiiquBoorr.r u 'r. a.) rpr{MeHflercfl r{r{HeMaro-

rparfuposaurre orpax(eH]rbrx crrrHaJroB rrp]r pa6ote ycraHoBnr{ Ea (FtrHctrpo-

BaHHoft qacrore. Ero nsruorrue'rcfl o6rr.rlro rra craHlllrfix pyqHoro yfipaB-
JIEI1I{fl.

Taxrnu o6paaou, etn coo6parneHrlfl, a raltlne yqer orlr,rra pa6orr,t lraB.lruq-
Hr,rx raonoc{ep}rblx crauqufi rroBr]oJII{Jrr4 nupa6o'rarr, npeABapr{TeJrr,Hr,Ie rex}rl{-
arecr{rae ycJroBr4fl, r(oroprrM AoJr}r{Ha yl{oBrlerBoprrrb craHr{r{n o6ccpnaroprar.r.

3rr.r ycnonur cBerrr4cb H cJreAy]ouuM.
1. llonoc$epHafl crauur{rr AoJr)r(Ha 6rrrr aB'r'oldarrrar4poBaHnoft nanopaulroft

,r Aorrycnarr, rprr nu4a pa6orr,r:
pyquyro - [/rfl r{ccJre4oBar]r.rn tonnoii crpynrypr,I uouocrpepu, }rrulax r{a-

BbIBa0MoM A-rnu4uma'rope ;

rroJryaBroMaruqecnylo - Arrr:r ar.rByaJrbubrx na6nro4euraft Br,rcorHo-qacror-
rrbrx xapaxTepllcTr4rt Ha rlaHopaMHor\r, TaH rraar,rBaeMoM B-nn4una'rope;

aBToMarrlqecHyro - gna {o'rorparfuponar-rraa Br,rcoruo-aracror]rr,rx xapan-
rellr{crr.rn Ha axpaue B-rangnxaropa.

2. Crasuus [oJrx{r{a pa6orars B Anafia3or{e qacror t-20 trtlrr1, flepenpbr-
BaeMoM HerrpepbrBHbrM trpoxolr{Aerrr,toM.

3. Bperun flpoxo]fiAeurrrr Bcero nr{ana3orra i{oJr}r{Ho 6rrlrr ne 6onee 10 cen.
3a o4uy Mzr{yry, yq[rr,IBafl rr npeMfr o6pa,rnoro xo4a, r.reo6xo[r{Mo r{Merb

BoaMolnHocrb rroJryqarl He \,rcuee qerr,rpex rrpoxoxAeHr.rft 4lranaaoua, rrro

r\{o)r{er 6rrrr nonesrrbrM rrpr{ uayqslrrr, 6rrcrprrx rrpoueccoB n uouoc{epe.
4. MouHocrr, cTarrqutr B J,mrflyrbce AoJr]fiHa 6srm ue Merree 10 xnr.
5. I\{ouent rfororpa{upoBarrr4rr Bbrcoruo-qacror:noft xapaxrepr{crrrr(r(

AoJIiifieH {uxcupoaatbcfi c roaruocrrrro He MeHee Llq ytant,

6. Vcranosr(a AoJrIfiHa 6rrrr paccutrTaua Ha AJrrrreJrr,Hyro netrpepr,rBHyro
pa6ory (ue nreuee rpex uacon).

7. F(oucrpynrltrfl craur{rrr,r Mo}fier 6rrru craqronapuofi.
B csgafl c reM, rrro ruloBbre uouocsepubre craHqrrtr He orBerraJrr{ BceM yna-

BaHrrbrM rpe6oaanunM, BosHr4nJra ueo6xo4zMocrb a paapa6orHe nonoft anua-
parypbr, 6onee npucuoco6leuuori n raxunr ycJroBr{flM pa6oru.
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I. OlmcAHI4E CTAII(UU

O6ufuft BI,tA l,toHoc(pcpuofr cral-rl(1,1I{ o6ccpuarol.ritII irol{a3aH na r{rnr. t. IIpr'r

noHcrpyr{poBaHuu 6r,rra upunrlra cI{creN,Ia orIICJrbHr,Ir 6roxon, cMoIrrl{llo-

BaHltr,rx na o6uleii crorirte. flogxnro.rounc 6rouou ocyulccrltJrrlercfl mrrrpeBbIMrl

nor.rTaHTaMI4 I{ UITeTICeJIbHbIMI{ p a3'r,cN[aNIu.

O6ruan 6.non-cxcua craHrlr{rr rpeAcraBJrena ua r[rtr'. 2. OcuonnrtMlI 6iloxaMfl

rlsJlrrrorcfl: I -6ttot< tlpueMoneJlellarqflHa, II - 6ttox Ycl'IJIIlreJIfl MoUIHocTTI;

tIl - 6lon A-r'ruAllxaropa, IV - 6lorr li-r'ruAllxaropa, olIIlcalIIIe ltoropllx
rrllnBoAn rcfr 1r!17fle.

Olrr. 1.. O6uraii BrrA rlaHopaMuoii uouoct[eprlor'i ctaulrr'rtl o6cepna-
rop},trl.

7 - npuellollopc;tafrII{I( (6e3 Iiacl{aIIoB yoI{JIeTIIITI MOIJIUOCTTI): f - ycfirilTeJrl
lrOlllni,Cru; J - A-lrrrJlnria.rOp; l-E-tIHlIIIfiaTOp; 5- 6IOH llItTaHIIfl l,Hl(l.IHaTOpOB;
6 - 6,,0I{ 

'"'a",'r,-'r-rc""t'3il,iil';'#"11;,1,.;;,3",?,,',i,$iil,l,?,.Hiiil" " rlororpa0l'rpo-

B tr o x III] r{eM o rre p 0 A a Tar trIH a. Irlcuonr,eosaHHas s [anHort
yCTar:IOBI{e [pIIHltl{IIx.aJIL]IafI I,lA0tl .FICIIpCp],IlJHOr-o [0pCrtl)LITIIfI III?IpOI{OfO

Ar,rarra3oHa alacror o6rueuauccr.Lra rr aHaJIorlItIH& [p]rr{OHrle}Ioi;i n 4prrrux llouo-

o(rcpnr,rx ctaHqunx It].
I-nasulIfi reueparop 7 urrpa6a.rrrsacr Holo6atrvfl a.rac'roroii, ttrIaRFIo lr{c-

Herorueftcrr B Ar,rana3oHe or 30.5 lo 55 NIru. 3tu no;rc6aunrt cMeIIrI4BalorL,rl

1l oMOcI{TeIIe -17 c rpr,rxclrpollafrHoll qacrorol,-l 30 t\'[r'4, B pea)rJlr,ra'r'c qero RbIA0-

IffIe11fl lla3HoorHatr qacrora, Mollttloqaftcn o:r 0.5 Ao 2J tr{rrt, Htllrptl?flCllrlo l{o-

ropori ilocTyrlacT Ha HacHaAbl y(,llJrel{nfl uepeAarql'llta.

OnncrpoBanlras lracrora 30 r\4 r'rr rroJlyqaorcl c,JIC[)'IouII,IM o6paaon' 13 nuall-

LIeBoM leHcparope 12 (7 .27 5 NIrq) tsl4enflcrcrl rlorlroprafl rapMoHlrna (29' t Mrq),

no'rollafl cMeIItuBae't'cu c KoJIe6alt!lfll,In r'IN,r[yJILC,l{o-I'IoIy.rrIIpoBaIlHoIO r01'o-

PoAllHa 74, tr,rpa6atrrnarcIllero Horlc6aHllfI 0.9 tr{r'rt. ll aHo,qHylo lIciIIl

cNrecuTeJrru 15 Bxiltoqeu pesol{a}routIft IioHTyll, Hacrpoeuullit Htr alaCTOIy

30 Mur,, HanlllxreHr,le c r{oroporo lrogaerc,l rra lracxa,il v('rri[eHr{rl 76.
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Taxnu o6paaou, Harrprrlr{eHrle sbrconoft qacrorr,I (0,5-25 NIrq) oHauu-
Baerc.rr r4MrryJrbcHo-MoAyJrrrpoBaHHryM. Ono ycunlrBaerc.E IrII{poHotroroqHbIMr{

^dc*ugn*, 
ycr{JrI{reJItI Hatrp.Ei{tcHl{ t 18, pa6oraloIr1l4Mll Ir HetrpepblBoon p"-

inr{Me. Vcuneuuoe Harrpfirfierrrre fipn iloMorlx natoguoro rloBropl4TeJrfl rro-

AaeTcE ItoaHcr{aJrr,Hrrnr xa6enelt rIa 5loH y cvtrt1TeIrfl MOIIIHO0TI{.

Bxoguofi fiacnaA J upreuunxa cr{Ml{erpr{unufi, co6pan Ha AByx rraMrrax rurra
6HB, o4na r{B noropblx BHrIoqcHa B ,qJrI{IrIIoBoJIHoByIo aHTeHHy, a Apytafl -
B ltoporr{oBoJrrloByro. B aanncuuoor}r or Ar.Iana3oHa n pa6o'ry Blulloqaercfl Ta

rrJrlr [pyrarr JraMra. flepar,rft cMecr{reJrr] 4 co6pau no 6anauurofi cxeMe Ha JraM-

uax 68t4, Bnllorreunblx rpI,IoAaMII.

,{nr roro 'rro6rr na A-lruguxarope Mo}r(Ho 6srno 6rr ua6nto4arr, IleAereHTr.I-

ponaunrriir cr{rHaJr, B rrllr{eMHr{Ke rrpr,rMeHeno 4noftnoe upeo6paaoBa}{I{e qa-

CTOTI'1,

Hanpnrireurae or rJraBlroro reHeparolla rloAaercrl Ha nepnrrft cMecIlTcJIL

rrprreMurrna, noroprui ilocJre clrorucHrrfl aroro Harrpfl)fteHlrfl c Hatrpfllr{eHlleM

cr{rHaJra BriAeJrfler rrlloMe}fiyroqHylo qacrory 30 Mrq, panuyro pasHocr[ qa-

cror Bo acerrt pa6ouerl AI{aIraBoHe rrlaBlloro leueparopa (30.5-55 Mrq) u

crrrHaJra (0.5-25 Nfrq). 3ta qacrora ycl{JrlrBaercr HacHaAoM )rcluregutr nep-

nofi upouerxyrounoft qacrorbr 5 u ro4aercn na n'ropoft cMeclareJlb 6, naupRrxe-

Hr{eM rerelloArrHa r(oroporo cilyrnl{r cI{rHaJr c qacroroft 29.1 Mru. B auognyro
qe[r cMecrrrelrnoft JraMrrr,r Bnlrroqeu IloJrocoBofi r[lrnr:rp, uactpoennrrfr aa
rracrory 0,9 NIrq, noropafl yclrJrrrBaercfl AaJree [ByMfI Hacr{aAaMI{ ycl{Jreur{r

nropoft [poMe]r{yro.rnofi qacrotr,r 7. I{a Hacr(aAr,I ycxilmrelrt rloAaercrr HatrpfI-

ffierrue aBroMaruqecxofi peryrullloBr(ll ycuJreul{a (APy) c HacHaAa B. Bellr-
uuny APV MolnHo peryrupoBarb rrJlr[ rroJrr{ocrllo BblnJ]roqarb pyunofi, BbIBe-

Aeunol,l Ha trepe4Hlolo traHeJrb rrpl{eMorlepeAarq[Ha. Pyunar pel'yJrrrpoBxa

ycvtretLrft ocyrlecrBrrflercFr B nacr(aAe ycultenuft npoMelr(yrounoft uacrorr,r

30 Mrq r{ B trepBoM HacnaAe rrlloMe}I{yro-rnofi'Iacrotr,r 0.9 Mrr1. Co Broporo
HacHaAa ycrrJrr{reJrfl 0.9 Mrq cr{rHaJr troAaercfl Ha r(aroAl'I},rft uontoplrrent 70,

IIpu rroMorrtrrl noToporo cBFrsbrBaercfr rrplreMrlr.rft c 6nonou A-unglrnaropa.
llpo4erexurponauuufi B AerenTopHorvl HacltaAe 9 curnan [ocryrlaer ]Ia ycrl-

ir?rreJrr, Brr[eocllrHa,I..a 77, c rtoroporo flo[aercfl na 6noH E-unAuxatopa.
Ocuonnr,rlr y3JroM upr{eMorrepeAarqr{Ita flBJrrrercfI rranur,rfi reHellarop

ur,rconoit aracrorbr 30.5-55 Mrq, o6ecue.runaroulnfi cr4HxpogHylo Hac'r'pofrry

[epeAaTql4Ha rr trpr{eMHrlHa.

,{o cux rrop B rouoc{epur,rx craHrtrr{flx r,raMe}reHr{e qacrorr,l rJlaBl'Ioro re-
Heparopa ocyqecrBJrfrJrocb Mexautrrrecxlr (uepemenuor,i eunocrr,ro llilI{ [epe-
lreunoft r{H,qynrl{Bllocrrro). Our,rr: anCuJlyaraql{I4 nogo6uoro rrlna crauquft

rroHaBaJr, rrro HaJrrlqr{e cHoJrbsfrrqr[x I(oHraHToB I{ Bpalqarcqlrxca 4eranoft
B rJraBHoM rer{eparope xpafiue He}rterareJlbuo. floatouy B otrracblBaeMoft craH-

uur{ 6un trprlMer.reu MeroA }reMexaur{qecxoro r,rBMerreul{fl I{HAyrtrr{BHocrr{

r{orrrypa rJraHoro reHeparopa.
Cxeua rJraBuoro reueparopa trpeAcraBJreua IIa {ur' 3. Tln4ynTuuuocrr

xone6areturoro Horrrypa BbltroJrrreHa B BIrAe HaryIIrHI{ I{B rIecRoJrbHI{x BI[T-

KoB, aaxnro.IeHuoft n 6ponenoft cepAeqHLIK I{B {eppo4uanerrpl{Ha rI{IIa
MV-280, notoprrfi troMeIIIeH B Ba3op 0J]eHrpoMal.nura 3M. tr4aMeHeuueM
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TOrta B o6[,1ornc SJrcr.t'r'por[arHrrra Aocrrrfaerotr.!I3x{errerilIe Harrprl}neH}rocrl{

MatlMTllo|o rloJI'I u 3a3opc, a oJrcAoBaTeJILIIo, 11 MarlMTrloft IIpolll{{&cMo0TI4

c0llAeqrrrrHa r{aTyrrjnrI, qro BeAeT r{ cooTBeTcTByroqeMy uSMeII0rIIrlO pc3o-

HaHCHoi.i qaororbl r{orlrypa. Ilo716r.rpan Ar{arra3o}r lr3Meucurrfl BeJIIIqrnIbI Mar-

Irr{rHol'o rrorfl B 3a3opc, Nlalopl,laJr ccpAeqrrl,rfia r{aTyrxHtl u pa6oqui{ yqacron
xa|lanrollrlcrrrrur JraMrr 6113, y71ii,rroor, 4o6r,r.'rcn lloqrr,r Jrr.rHoi,{rror,i 3iIBl,ICl4MocrI{

r{BN{e}reH!rFr rracrorr,r re Heparol)a (r] upeTlcnax pa6oqero AI,Iarlas(]IIa .racror)

or rlarllrfllr{erlrrr lra yIIPaBJlfrroqtrx cornax ramn 6fI3.
IJ lroJrolxelrr,rl,r [ol]enJrloqaranfi.[[ iro71a pa6otrr (pyqrra,r) uacrpolixa

0TaHr.llltr o0yIrIecTlt.rIfleTOfl ]13x,rcuc1rr{cNr HatrpflHto]{r.rfl oMCIrI0.[l.lrl ua 0oTIiax

-*Z,tna

\
\

fAf-ff//e4

-/05s

(Dur. 3. Cxeua r.;rrauuoro leueparopa.

nalru til13, y'ro r;oAcr 1{ l{BMcHeHl{rol'oxa rJ o6N[olno aJlertrpoMafr]r,rra. Orcaror
qacrorLl lrllor4BBoAl,rrcr ro uplr.6opy, r]rtinorroHrrox{y r} rleflb gJrortrpoMalrrura

I{ IIpOfpaA)Illl.}OBatIlrOM)r R MCral'epuax.

,[nn yorpauorrurr r]Jrrrflrll,rfl qac'r'Hr,rx rrereJrb lr,rcrepcax.ca ]r{cJro3a aJrelt'r'l-)o-

Mal'r1nra rra rorrrroorb orcrrora rraororbl Ir uerrL py.rroli uacTporixu nBcAclra

Hrro[Ha -1{, uoeuourrouau Bcorr{ olcqer qacror rra o4nofi ]lerBr,r [erJIr{ r'r,Icrel]e-

Br{oa. Ilprr rre3rraqrrreJrr,u.trlx uBr\fo]rcrrr,rffx roHa r] o6uorHe, coorBerc'r'.Byrounx
LrSMeHerrunN{ qacrorr,I Ha 0.5 Atlr'q tr Mo]lbrrlL], rona3al{r{rr Iplr6olla ocralorcfr
,qocraroqrro royHblr{n 6ea upnnerrerrlrr nnourilr -1{,

B lo,rrox(cru,Ir.1 IlollcrtJrlouarerFr (arJToMar) rrJIr{ (IroJIyaBTorrar) rra ccrrtr4

naun 6113 or 6norta E-un4nna'ropa rroAacrcR unnoo6paarroo uafipflEto]ir{e
paBDep'rn[, rrerr I{ocr[rraercfr cr{rrxporrlrBaqrrrr paBueprrtrr aracrorl,r u 6norte
,{rrAr4naropa lr [plreMorropcAarqr{He r,r o6ecue.rlt]raerctr aBToMarlrarccltoe rtpo-
xoxrAelrr.re uccl6xo4lruoro AlIana3oHa tracrolf . Upcgycuotpcrra uoBMolrt-

Irocrr, pa6ortr r{a rpex qacrorur,rx rroAl{}larra3onax: 0.5-9 NIru, 0.5-16 Mrq,
0.5-2Ii N{r'q, .11s Aocrlrlacrcfl rrl)oclrrM r,raN{errcrnlerr aMtrrrr,rryAbr [rurooSl]aa-
uoro Uarlpfrlrrerru.rr, ]-i0llat]aer{o1-o rra ce'rnrr JlaM[ 61I3. rlacrorusrfr Ar{a-
tra3OII II.pOXOAIITCa OT IILICOI{I'IX qaCTOT lt lll{3ItlIM, qTO OtIfITL-TaItI'I CBfISaHO

c neo5xog14[{oor],ro pa6or.6I ua ror,i lra rcrucii rrcrJrr{ rrrcrepo3r.rca, rtoro-
patl o6ocne.runaer 6oJroc rturrer,iuyio BaBrrclMocrrr u3x,rof erII{fl rrac'I'orr,r o'rl

Harrpfl)ltorrurl Ha cernax yrrparJlrrrorqlrx Jra&irr 6fI3. Bpeur] [poxo]H[errrrrr
/{}raraaonol t0 ccr.
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Hanpnmenue ssrcofiol,i qacTorrl I'JraBHoro reHeparopa rloAaercfl Ha cMe-

cur"-Jru [epeAarqtrHa fi trpr{eMHr{Ha r4 .racrorurrfi Mapr(ep 6nona B-rau4lrHaropa
sepea paaAeJrr{reJrr,}I},re HaroA}rr,Ie noBroprlreJln 2 ({nr. t). C o4uoro r{B HI{x
Eatrpfr?fieur4e sbrcoxofi rracrorbl noAaercfl Ha cxelly, cocrotluylo I{B rtrparpolra
Tf-l-0.1/1.3 v HecHoJItfiI{x pene, pa6oraloql{x B crlcreMe aBroMarl{Htr,
3arrr4parorqr{x o6parnrrfi xo4 nyua rpy6nu B-lIul1l,txaropa, Br,Ixflloqarorqux

MoAyJrrrqr.rro trepeAarqr4na Bo BpeMr o6paruoro xol{a (rrltrIbl> uacro:rnoft paa-
Beprr(rr r{ SaHpbrBalorur{x 3aTBop r(uHonaMepr'I. ornpr,rtre sarBopa r{r4rloHa-

Mepbr r4 cpa6arrrnanne Apyrrrx peJre aBroMarrIItI{ [porrcxoArlr ltepea otrpeAe-

JreHHoe upeMfl, ycranaBJrprBaeMoe uetrbro c rrocrorrHrroi.i rperr.renu B cxeMe rr{pa!
rpoHa r,r rpxMepno paBrroe BpeMeHr o6patuoro xoAa ryqa rpy6xu E-rugu-
Haropa.

B n o n y c r,r Jr rd r e Jr fl M o ur rl o c r u. ycr.rrl,ITeJrr MorrlHocrrr trpeA-

craBilfler co6ofi, c[rvrMerprtrrHrrft ruupoxouonocnmft ycr,rJr]rreJrb c uorocofr or
0.5 ,qo 25 Mru. On coctonr ua {aaonpaularerbHoro HacHaAa -/9, uerr,rpexxa-
0HaAHOTO [petrEapr{TeJrr,Horo ycturrrrcrrfl20 u nstxogHoro Hacr(aAa27, co6pau-
Horo Ha rrrocrrr JraMrrax ruua fMI4-83.

Haupnrmeur,re cr,rrHaJra nsrcoxoft qacrorLl 0.5-25 X{r'q panuo 3 n.

lJce nacna[bl, HpoMe $aaonparqareJlbl'Ioro, pa6oraror B IrMrryJrbcuoM

pexr{Me HaH rro suconofi qacrore (uro o6ycnoBrreno ur,tuynrcuoii pa6orofi
reueparopa 0.9 Mrq), ran r ro trocrorrurloli cocran,nnrorqefi. Nlo4ynnqun
ocyqecrBJrfrercs tro eHpalrHblM cerr(aM JraMrL Nlo4y.lupyrouue I4MlyJrbcbr BbI-

pa6am,rnarorcr B MoAyJrrrrope 28, moropuft aanycHaercfr or o6rqero xpoHl{-
Baropa s 6noxe B-uugnraropa. 9actora rroBropeHnli 50, AJlrrrcJlr,rrocrb IrM-

rryJrbca 50 uncen. (Dopnaa MogyJrr{pyoqero l,IMrrylrsca trpaMoyrorsna. flo-
ilyqcHHr,re B trpeABaprrTeJrbHbrx HacHaAax MoAyJraropa ilpfrNroyfoJIE,HbIe

rrMrryJrbcbr ycr{JrrrBarorcfr B MoAyJrfrope 22 r{ troAarorcfl rra arrpa[rHbre cerxl{
JraNr[ MorrlHoro 6rona. AuoAuoe Harrprr]ileHrae BblxoA]rbrx JraMr IlaBHo 4.5 xn,
trMrryJrbcr{oe Hatrpfl}fieurre rra axpauur,rx cerxax DTrrx JraN{rr Aocrrrraer L.2 xs.

I(ax yxte cr{aaaHo Bbrrrre, nrrxoguofi nacxaA pa6oraer }ra urecrrr JIaMrrax,

tro rpr{ B namAoM uJreqe cuMMerp[qHoft cxeur,r.
'I'ait Hax c o4lroft au'renuori: rpyAuo go6nrrcx pauFroMopuoro rraJryqerrl4r

MorqHocTr,I Bo r;ccM.aracrorrroM Allatra3oHe craHrlr.{ll, Srrno upzueueHo Bxrroqe-
Hr4e AByx aHTelrH c pa3Hr,IMr{ qacroruslMrl xapaxTeprlcrr{HaMu, pa6orarorqrx
trOtrepeMeHHo, COOTBeTCTBeHIIO C yqaCTItOM nepel{pllBaeMoro Al{atrasoHaqA-
cror. Aurennr,r nepexrroqarorcrr aBToMarurrecHu rrpu rrolroulr,r AByx peJre,

Bo nperraa nepexflroqeur{rr cHr.m{aercfl MoAyJrflrIrlrr iraMrr MotIIHoro 6nona, urb
EcnJrroqacr ucxpoo6paaoBarrrre Me)flAy nolrranraN{r{ peJre.

Ilo46op Hoppexrprpyrorqux flqeex B arroArrr,rx HarpyBnax yorrJrr{reJlbr-rblx

HacHaAoB rroSBoJ[4Jr rroArrfrrr, MolrlHocrb, uSIyqaeN,ryro Ha [r.rr3rtllx alacToTax

Allana3olra, HacroJrbHo, rITo rlllu nc6onr,uroru [orJroxleHfltr Br.rArrrJ orl]a]fier{Ilfl
or cJroeB Ha qacrorax HI{E{e oAr-roro Merarepqa (cru. rpnr. 4e).

Bo npeua o6parnoro xoAa ur{Jroo6paauoro }rarrpn}HeHr{fl rracrorHoft paa-

Beprnr{ (aauuruarcrqero 1-2 cex.) cHuMaercrr MoAyJrnqun (uro BbrrroJr}rrercr
pelefruofi cucreuoft aBToMar[rr(r{) u nce JraMrrr,r MolUrroro ycrrrr{TeJrrr Barrtr-
palorcfl.

226



,[ln upegorBpaqe]rr,rrr treperpeBa MorrlHbrx JraMrr rrpr{ Henpep},rBrrofi pa-
6ore cralrqrrrr rrpI4MerreHo rrpr{r{yArrreJrr,Hoe BoBAymrroe oxJra}r{AeHr{e.

B n o x u L4 H u, vrrt a r o p o B. flanopaunrrft MeroA r{coJreAoBarrrrs
uonoct[epu, trpeAJrox(eHurrfi e 1936 r. H. A. Eynaronnn [2] , upe4craBJrrrer
BOsMOInHOCTb HerrpepbrBHoro na6tro4eunfl 3a cocroflHlreM uonoc{epsr z ee

4raualrrarofr, qro oqeHb cyulecrBeHHo AJrfl perrreHl{rl uocraBJlel{Hofi aa4a.[a.
floaronay n 4anrrofi crarrrlr{r4 [aHol]aMHbrft B-uuguHarop flrrrfrerc.rr ocHoB;
IIbIM,

Ha ruaccu 6noxa B-nu4nnaTolla pacnoJrox{eH xpoHr.reatop 23, reHeparop
sucorHofi pasBeprnr{ 24, r'elrreparop aracroruoir paareprxu 25, reHeparop
Mapon qacrorr,r 26, tpeluaprrreJrbHbre Hacr{aAbr MoAyrrfrropa 28 v pexeftnan
cr{creMa raflIeHr{fl o6par.uoro xoAa Jryrra 'rpy6nu 27 , srtntouatorllarr Apyrue
cepBopeJre aBToMaTr{Itr{.

Xponzaarop nrrpa6aT brBael' trycnoBbre rrMtryJrbcbr, c,rHxpoHr4Brrpyrcrqr{e
pa6ory A- lr E-lrugl{KaropoB rr MoAyJrrrropa flepeAarrrr4ma lr cocror{r lrs o6g.r-
HOrO y0rrJrr{TeJrfl c HacbIU{eHrreM, Ha cerHy l{oroporo rroAaercFl .qocraroqHo
ubrcoxoe (350 n) trepeMelrHoe rrarrpFr)fier{rde c rracroroit 50 rq, ra {opuupyrculero
r{acHa.qa.

c cal'ronos6y)r(AeurreM. [pu uonrorqra dtaaor:paqareJrbuoro Hacr(aAa troryqaercfl
cr{1\,rMerpr{qHoe urnoo6pa3Hoe Hatrpfl}r(eHr{e, Horopoe troAaercfr ua nsrxoguofi
EByxraHTHErft xacHag, untaroulraft roprlBolrraJrr,Hyro ornJrorrrrroxlyrc crrcreMy
sJler(rpolrHo-nyuenoft tpy6Hr. Ot eroro ffie yBJIa rroAaercfr nranoo6pasnoo
Eatrpfl?fielrtre, o6ecueuuBarorqee r{aMer{eur{e qacrorr,r nepe[a.rquxa cr{Hxp6HHO
c ABrrE(errr4eM ryqa [ar{opaMHoro r,rHAprHaTopa.

reneparop nucornofi pagBeprlrr4 24 co6pau tro cxeMc RC-reneparopa
ulrnoo6paanoro Hatrprrlne:F.wfl c trocJreAyrorqfiM ycrrrreEr.reM Ha naune 6fIB,
B aHoAHyro qeub r(oropori no cxelre Mocra BnrrorreHbr r{aryflrxr{ Beprr{r(aJrb}ro.ro
ornJroHeHrlrfl. fIou6op pexr{Ma pa6oru rrosBoJrrrJr IIoryqr.lrr, AocraroqHyro
nranefiuocrr [pr{ rrpocroft cxeme.

Cxeua reueparopa Mapon rracror 26 oouonaua Ha trprrHru4tre cMerrreHrrft
IapMorrr{H r(BapueBoro reHeparopa ua L rVlrq c qacroroft uraBrroro reHeparopa
(pa6otaroulero B lleilpellblBHoM pemuue) r,r Br,rAeJreurrn nr,raxo.{acrorHbrx r{M-
rlyJrbcoB' RoBI{I{HaIoqlIx Ha qacroTax, KparHbrx oAHoMy Merarcpqy trplr He-
rrp epbrBrloM rrp oxo)fi AeHfl II qacToTHoro Arratra 3 oHa.

B E-ran4uHarope trpl'rMe,el{a rpy6xa ruua 31JIM32 c uarunrHbrM ornJro-
EEHUEM, C CI{HIIM CBEqEEIIEM, qTO BI,IIOAIIO AJIrI {OIOrPA{NPOBATIEfl, I{ }I(EJITO-
BeJreHhrM AJrr4TeJrr,HLIM [ocJrecBeqeHl4eM, qTo yAo6no ]Urfr Br{ByaJrtuslx na6rro-
[csnft.

o4uonpeueuHo c trpoxoxrAegr{eM qacror,oro Ar{arragoga Ha BnpaHe rpy6Hr
lpor(cxoAllr rocrpoellue r(oopAl{Irar}Ioft cerxr B BI{Ae BepTtrHaJrbErrx runuft,
coorBercrByrorlrrx Mapr(aM qacrorbr uepes t Mrq, u ropr{BorrraJrruux ruurfi
(ruapxr Bbrcorrr uepes 100 xru). flepnarr cJreBa qacrorgafl Mapma coorBercrByer
oAEoMy Merarepqy.

A-zuguHarop trpe,qrragrraqeg,qrfl r/rccJreAoBarrus ronnoft crpynrypBr or-
paE{er{Hbrx curEaJroB, lrx Au{{yanocrr, ycrofiqr{Bocrtr u r. A. Ha uraccr.r aroro
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6roxa paBMeu{eHBI: reHeparop nrrcornoii paBBeprltn 29, renepa r(p tb((iIb }:

Mapon (100 u 25 xru) 37, ycuturrerr, BeprrrnaJrbHoro orr(Jrolrenl{fl 30, rtot-
rponrnrrfi Hu3xoqacrornrrii ycunr4reJrb 32 u cxerra BarII{paHI{R o6patnoro
xo4a nyua 33.

leneparop nr,rcoruoft paBBeprnI,I 29 zatyutaercfl I{MrryJILcaMu xpoEI'I3a'ropa

23, B cxeMe rrpeAycMorpeHa BoBMo?nnocrb peryJII{poBItI{ AI{aIraBoIra Bblcor

paaBeprr(I{, a rax}fie pacrrrl{BaHl4e ero rra Bec}, afipaH rpy6nr' Vcrnurenr
,nznoo6p asuoro Harrpfl )r(eur{rr AByxranrnrrft .

Ieueparop Mapo( Bbrcor co6pau tro cxeMe c yAapHEIM noa6yx4enueu

ItOIrTypa, Iracrpoelluoro Ha qacrory 1.5 Mrq, u'ro Aae'I MapHI4 alepea Ka)fiAble

100 xrvr BbIcorLI. Cxeua leHeparopa Mapox 25 Hu aHaJlorflqua. fiuanaaou
Bblcor 800 xru.

Vcunlrrenr, Beprr,rnaJrr,Horo orr(Jrouellr{rl rlpeAcraBJrrret co6ofi o6rrsHstft

peBoHaHcIIbIit ycwtaretb, Haorpoenurrft ua [I]OMe]fiyTOqHyIO qaCTOry Ilptr-

eMr{r{Ka 0.9 Mrq. 3ro noasolnet na6nIogarr Ila agpaHe A-r.trgu6atopa BbI-

co1oqacrorgbrft flMrryJrbc, qro oco6enuo ]r(eJrareJIbHo trpI{ rccJreAoBaHI{Ia

rouxoft crpyr(rypbl cllrHara, orllalr{enlloro o'r Aaurroro cJlofl.

I(ourponrutrft n[axo.racroturrft yclIJrI{TeJrb rrpeAHaaHaqeu AJrfI sBynoBoro

r(orlTpoJIfI pa6om,r cTaHUr{I{ npI4 [oMoxlr{ AI4HaMI{Ha, BM9HTI{poBa}IHoro B uepeA-

Broro flalleJlr A-ranAunaropa, a ran)fie ,qIlfl coBepileuno neO6xo4utr'loft pery-

nnpuoft flpoBepru qacoB craHl{l{fl rro clrrHarlaM roqllor'o BpeMeHIr.

B A-unAlrxarope rpr4MeHerla enen'rpound-ryqeBarr rpy6xa 3tJIO33 co

CTATI4IIECHUI{ OTITJIOHEHI{EM ilYqA.

tr4cro qH14Itv IrtiraHI4n. trtlouog{epHafI cral{Ul{fl trIITaercfl rlepe3

qerbrpe rfeppopeaouarlcHblx cra6uIl{saropa TIIIIa SIIA-58 or cerl{ trepeMell-

Horo ro6a 220 a,50 rq. B nrrupnunreJrfrx AJrrI rllrrauufl orBercrBeHllblx y3JroB

craHru{rl rrpl{MeHeHa aJIeHTpoHHa n cr a6wtuaaqwa.

Craurlrln norpe6nnet or cerrl MolqHocrb or(oJro 3 He'r.

Br,rcoxoso7rbrHbre Br,rtrpfrMr{reJrr{ c}ra6rxeHbI coorBerctnyrouleft aJrer(Tptr-

qecHoft r{ Mexaurrrrecxoft 6ronupoBnaMr{, oAHa I{B Horopblx c}rtrMaer rratrpfl-

E(errue [!rTa]rr{f, a Apyrafl BaMbrHaer Hanopor}to BblcoKoe rlarlpfl}1(eHl{e [pI4

'orRpEIBaI{IIII trBepUBI oTcel(a BLItrpTIMI{TeJIefi'

Hauparxeuue cerll IloAaercfl Ha alIoAHbIe rpaHc{opMaropll qepea 3 ultr.
IrocJre BrtJrrogeHr{fr Har(aJra JraMrr, qTo ocytqecTBJrfleTcf trpl4 rIoMoIrII4 ArreKrpoH-

Horo peJle BpeMeHIt. Ha nepe4unx tralleJrflx 6noxos BbltrpflMl{Tefieft ycraHoB-

neutr uplr6opbl, yI(aBLIBaroqI,Ie (uplr paanuqHblx [oilo]r(eurIflx trepeHrlloqa-

rerreft) rratrpflx(eHl4fl I{ ToqHI{ orAeJIbH},Ix qelefi BblllpflMtrrenefi. flpu6oplr,
rroHa3r,rBarour{e Harrpa}r{eHue r{ ToIt BbIcoItoIloIIbTI{OrO BbIrIpflMI{TeJIfl 4.5 Xn,

pactroJloffieHr,r IIa rrepe[Heft uaHerfi ycfilrvrTerrft MolqHocrl{.

[,nrr lpegorBpaqeHl{fl IlepeIpeBa BllllpflMllreilefi rclolbsoBaHa o6rlas

ctrcTeMa BosAylrrEoro oxflalr(AelrEfr.

Enon ytrpaBJreHr{fl 14 aBroMarr[nr,r. I4ouocrpepuar crau-

ur{fl [poeHTrrpoBaJlacb I(aH aBroMaTldqecHafl ycra]IoBl{a, flpoBoAfltqafl pqA

ouepaqufi 6ea sNreuareJrbcrDa Ha6flroAarerfl. SlexrpnuecfiI4e qacbr BnJrIo-

qaroT crarrqlrlo alepea oupeAeJIe[HLIe [poMe]ilyrltl'I BpeMenu (5, 15, 30 rvfitn.,

t BaBr{Cr4MoCTI{ oT IIOJIO}fieHI{fl coorBeTgTBylgtqero fiepex;1loqaTeflfl).
qqa



Ilocte rrllorl)crra Haro/IoB lrauu (3 ur.ru.) pelc BpeMeHlt BHJIIoqacr auoAul;Io

.rpauc{opuarop6r. i\{o71y;]rrrr\r.rrr DnJlroqaorcrr Jrr,IuIb c uaqaril .racro,'rroit paa-

Bcllrnlr, rriro lloorruaorclr cxcMofi c rlrlla'rpoHoM !I cl,Ic'teMoii pene. llprt e'r'or't,

ocJtrr rrepeHJrroqa'f 0;u, 1.to71a pa6orLI yoraIIoBr]cII IJ rloJroE(ollI'Ie (aBroMar),

orr(ll6tBaoroa 3arBop Iit{IIoHaMcpbI, tpororparlr,rpyrou1efi aItpaII E-lrrr4nnatopa.

3arrrop nlrrroxar{clll,I 3aJ{I]bruaorcn rotii trtc pelcr,itroiii crtcrcr,roii, IIocJIe rrpo-

xolrr/{orlrrrr JryrrcN,r 3ce1o pacrpa. IJ crauqrll{ [p-tIN,IoIIcFla cral'IAaprl{aa Itutlo-

c,r,eMoarnaft fiaMol]a l{C-5O8, ropcAcJlilurlafl /Uru c'ber{Htl oAtt ltoqIlLIN[I{

r(aApaMll,

B aanrrcltuocrrr or rroJloir(eflrrlr crreurlaJlbrlor]o lICpenJIIoqaroJrfl rlro'rol'pa-

tfupyercrr 3allaLItloo nolu.rccrno (1 , 2 n,rtrr 4) ltaApoI], [oLlJt0 tloro C'lallUurI

aBTor{arrrare0.HlI l}blr(rrorlaorcfr. II pc4ycuo'rpolra r}oBNIo}rtuocrL ttertpeplJlll{of o

{rororparlrupoBar{Lrfr, rrro Mo?rter onflB&TbcrI ueo6xoAIIN{rINI ttlllI uByqeHt{I'l

6r,rcrpr,rx r.rauencnlrii 0ocrorlritlFI trciuoo{opsr'

O4rronpeucur.ro o (rolorpa{rr,rporraHr{el{ r]brcor}Io-qacrorl{I{x xapaltreplr-

crnn 3 rraAp rlfloqarr,IBaercn 'ra6lo, coAcplltaxloc qacbr (Atttr t[lrtrcnpoBauufl

Mo[,roIIra rltororpa{rr,rpclnaulrn), rr ua6op {rnrFP, yI{a3]rIBaIoxIt'Ix rrocIIeAolra-

TCJILUO IIOJIOIJIIIIy CyTOlt' I(ary, MCCfIII U 1'OA.

IIltir uotrontoulrrr rrol)cnJrroqareJrrr po4a pa6orbl (pyaluatI) tt (floJlyaB'l]oN{ar)ts

r[io.louprrc,raBr{a ornJlroLraerctr ],I Mo}r(er rrllorlBuo/U,lrr CrI rlltll6 BII3}aIIbHo0r

ua6rrogcurre. T-Ia uarrotrlr 6norta yrrllaBJrcllr.tfl r{N{ccrcfl llartcrHlllli I}I,II{JItoqarerlb,

rtplr rioMorqr,r tioro[)or.o N{o?rtno orrtrroqflTl cere]lble o6r,rorxlt IlbICoI{oDoJrE,T}I'6rx

TllaHCr[lopMa.ropori, rrJrr{ ?rto nbrnJrroiu.rrs cralIIIt4Io rloJt.trocrllo (nponte sJleKTpI'{-

qccrulx,lacou).
A E r o H rr -br. Au.r.oulatr otrcroMit crarrrlllrr loAlretlreHa IIa J MatITax, .t'I3:

rtoroltrr,x.lr l)aorloJlolr{clrll rto yrJIaM ItIlaApaTa, a ilrlrau B rIolrTpe. I{erlrpanr,nan

r\{aqra nsrcoloi,i r 31 .5 NI CroI,IT It [OIIyrol)a N4o1]l)ax oT 3Ail]I]trr ttonoc(pepuoiil

c.r,arrrlu r,r (luiir nnaucrr[{aJr]rrro ro3Mo}r{rlor-o yxolloqellrru {rr'I4epou). Ceneplran

n IoE{trafl rvlaqTbI .tr[reIoT Br,Ico'r,y rIo fol]l,IsOIrTaJrbI{OMy IIpOJIOE(eHirIo TaIiEto

3t.5lr, 1Barra/{trarr rr Boc'rorrHarI uo 2l'r u. Pacctortulre or Illrx,4o rlclrpa.lrluoii
rta,r'rr,t (i0 n.

IIa o.r:rrx i,rarITa,y n.oAgcrrrorrbr rrcrr,rpc BeprIII(ailLrILIx pot{6a, ABa I'I3 Itoro-

pr,rx pa5oraror IIa [ptloMIIuH, a /{Ba IIa rlcl]o/Iartlllfi. flpnertrtr,rc II [epoAaloflIfie

a H'[eH 116l pilclroJro]Ho uLI 'tlop iteIIiIll I{yJItrl]rIo l(llyI. /{p yry.

2. SI{CII JI vA TA I [ fl OII fl bIE X APAITTE PI'I CTI{I{I{ CTAi]III4II

Pory,titltrtalr ott(ltlJtVariir[lI11 craill{u.14 6],LlIa llaqaTa n alperc 195/r l'.
Il roqeurrc [o]lr]oto toAa c,Tilrrqun pa6or:rtra l',TIaBrIrrL\[ o6paaoLr ]l cllcllJroo i]pc]'If[r

CyTOn r,I JItrIIlIL C.rleTa 1955 r, Orra 6lrla IIoilCBe,D,cUa ua ItpyI'JIOC\rrotIlIylO pa-

6ory. lJa ocr{oaa[r{rr rropl]olo flcpuol(a lra6lLoltrerltIi,i 6r,rtl [l]rtHur T't'ruouor'11

pclr(rrN{ pasorLr cra}r{r,rr{. l-} 'r'c.ro.nrre cyroli cralrl[tlrl 1ta6o'rao'r t5-,urluyTttsrtutl'r,

,"orrro*-. Bo npervrn Bocxo/(il rr Ba,\ola Corrrrrqa, .nol-Aa uorrocrlrcpa -\itl)alirt'l)It-,
Byercrr 1ailr.trrr,reM 6r,rc.r.pr,rx orpynryprrr,Ix rIBMcrIelIIrii, rra6nro;(elllrn ]r0l(yrcrI

5-ugrry.rnr,rlnr,I ocaIIcarru. B rreprrclllbl lJoBr,Iyueuuii (cotrncrltlblx' r{tlI'll.l'trIIIJX'-
gorroct[eprl,rx u r. u.) o,tlarrrlr.n fiopoBo/{ntorl rla yqauortur,re rra5ltioAotlllu -
It-lr r,lr5,1 111,1 g r,I Jr r,{ r{e I l] ell 618IIrIC.
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I4suepcuttR Mottdllocrll rroria3aJrrr, qro lrp],I irpr,rfirollorulrlt B HaqocrBe oxBrt-
BaJIeIrra Jrallrrbl rrar{aflrrBarlrrr (25 w, 22(.) r) rrocr.ue4rrnrr ropur rroJrHr,rM

HaHaJIoM, rlro Irpll cl{Ba}KHocrrl 400 coorrorcrByer tt) xB'r'u ul,uryrr,co. I4sNaeHc-

HIIfl Morrlrlocrrl rro Arralaaoriy cocra]1,[rtror ono"-ro i]09t.
tlynctrtrlelbHocrE Ifpller,InrrIttl vc.alrolnr.r 20-2.r uriu, rtlr{llrlrla rloJrocbl

uponycHaurrrr 25 xrr1.
Sncnnyarnr(rrtI [o1ta3aJra, rrro 'rcruiouoii ]leiflrn,r c'r'Aur{rr.{ ycrauaBJrrrBacrcfi

uepea 1-2 rlaca Ilcnpellrtnuor:i pa6orbl (rurir 1ta6orr,r J-lrrrrryrnrrur,r ceaucaun).
flpn rartr,rx yc.rlonnrlx or{aBaJrocb Heo6xoAlrM6rr,r ullllrryl{rrreJrrrrroc BoBAyIrrrroe
oxIaH{AeHI'Ie i'JIaBfILIN{ o6pasou ri0peAarrlt{Ita ir lrcToqrrr.ritou trrITaHI{fI.

Ifa ocuorautttt 6onec uel,r AByxrcrucii aricuirvalraurru rMolr{Ho cAoirarr,
rlEIlloA L) ToN{, rITo l,IofIocq)cl)Ilafl crarrUI,Ifl o6ccpra'r'optlll rIl]JIflerctt HaAc]nrro
pa6oraroulcrr,i yc'rauonnor,i lprr tLro6or,r l)olrur\r0 1rir6,1ro/.tcHrrii. Buoc.ro Lr reM
pa6o'r'a, BcllyulaflcrI rro ee )rcoBCJIrricuorr;orJiirr,rro, rlo3r]ojrrror yJ{yarliarb raptr-
MeTpr,I auIIaPaTypbl, uT o6r,r o6eCuc.turr BoBMolrtlroo'l'l uari,,rro4elrlrii e .,[o6oo
BpclrrI uprr nro6ou coctoflHur.r rronocr[cpr,r,

lJ lta.rcc'rtle o6paarlon la rlr'rr. 4 uprruc4onLr nricorHo-araororrrr{e xapan'r'e-
pIlcrllItrI, rIoJIyq0IuI6Io rrJ)u r[o'rcllpa(rr.r1)oBaH],ur l]-rrrr;lrtriaropa uoriocrliepuoft
cTaHrtrr4r,r o6cepuaroplrlr.

3r\ItJIIOtI EIII4II

Orrrt'r pa6orbl 0o cralrrlrreli uoauolrJr IraMcrllrr, rry'r!l ycoBcprtrouorrloBarlr{fl
aunaparypll rtan c HoncrpyHrunuori Toqxr{ BpeHtrfl?,rilrt r,r c qeJrr,ril BeAeul{fl

l{pyrllx l,IccJreAorrarrlfi, ne rpcAycMorpelrHr,rx pa}reo.
B onucaurroil uor-roct[epuort c'rarrqrrrr Mo]r{er 6r,rrr, oqcuu rrpooro ocyqe-

cTBJreHo pacrurlpeHr.re ArralaSolra HaH B cropoHy rrr.13nr{x, ran rr B cropoHy
Bblcor{llx qacror. Bnr,rgy roro, t119 rroJryqe}1r{e nbrcorHo-qacrorHblx xapar{Teprl-
crI{I{ B o6nacru qacror }r[]Ke oAr{olo N(elaropua upcAcraBrFrer 6oflr,rrrofi lru-
'l'epec, ?r{eJIaTeJrLHo nuntuel.i rpanurlei,i rracToT}ro|o /{rtarra3oHa CTaHTITTII cAe-
lau, 0.2-0.3 NIrq. OcnoBur,rc rlJyl{rlocl{ rrcr}lerrrlcFr rr paapa6oTHe coorrror-
CTByIOTqIIx UII,lpOHOIIOIIOCHLIX aHTeHH.

llocnonsny Borrpoc o norJlouleHr,rlr u rrouoorfel]o recno cBrraar{ c coJrHeqHofr
aHTI,IBT{0crrrro, oaleHb Ba}+(Hofi [poAcTa]rJrrrercr paapa6orHa MeroAxnr{ r{BMepe-
Hrrfl rrorJroueHrrfr.

flyteu ycrolltlreHl{fl orAcJrrrHrlx yaJroB u 4o6anneulrft u cxeuax rrcnoropErx
6noxor: Molr{Ho 6yqer ocyuecrBr{rr, cHnrr.{c Banrrcr.rMocrr,r aMrrrruryArJ orpa}neH-
IIEIX CIIf IIaIOB OT qaCTOTbI, T. e. TaH HaSIJDaeMBIX aMrInlITyAlIO-qaCTOTHbIX
xapafiTepr,rcT[It, rrTo Tan]Ke rroJIeSHo ilpu I,rccJIeAoBaHr{.r'I IIotJIoljlel{lrfl.

3ra mc crauqr4fl 6ea oco6oft ilepeAeJrr(r,r MoEter 6rrrr, upulreHer{a r{ Anrr
HaHJIoHHoro BoHAnpoBaHnrr, AJrfl rroro Heo6xoArrMo lrMerb coorBercrByrorqyo
aHTOHIIyIO CI{CTeMy }I }I{eJIaTeIIb[O yBeJ]HqI{TL B],IXOAHyIO MOIII]IOOTL flepe-
,qaTquxa,

tr4cuonr,aya cileur{aJrlHble arrrerrHEI, Mo)r(Eo trpoBoArrrr, r.rccJreAoBaHntr

uoJlflpr{3aqr,r11 orpa}Iter{Hbrx rrMuyJrbcoB.
Taxuu o6paaou, orrr{cauHarr r,roHocq)epHan craHr{r4rr froaroJrfler rre roJrr,Ho

aecru pa6o'ry, [peAycMorpcr{Hyro rcxHrlarecnrrMrr ycrroBr,rflMr{, Ho r{ Aaer BoB-
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@ur. 4. O6pasrlrr r[ororpar[rrii Bblcoruo-rlacrorHllx xapaxTeprlcrrrn.

o-TI{nnqIraE AIreBHarr JrerHflfi; 6-TflfiuqHaf HoqHaH JrerHqH; B-MarHllrHo-uoHHoe paculefiJreHlle
B CflOe E; ?-oTpalr{eHltH c uusuualssoit qacToToft MeHhlLe 1 rrlrq; 0, e-lIsMeHeHIte BblcoTl'Io-qacToT-

Hoii xapaHTepltcl'Itl{}I Bo Bpei\{fl Dctrbl[Hu Ha Coauqe 17 rlenpala 1956 t'.



MO)ItHOCrb AaIIblIeI{IIIeI'o yCOBOpUOIICTBOBaHI{fI alltrapaTypbl C IIOJIE,IO IIOCTa-

HOBI{H UCCJICAOBaHUfi, He trpeAloJrafaBlrltlxcfl paHee.

I4ouoc{epnafl cra}rqr{fl o6cepnaropfitr 6bula paapa6oraHa I{ I{BroroBJIeHa

trPI{ HEIIOCPEACTBEHHOM II, AftTIIBHOM YIIACTI{II IIH}fiEHEPA E. II. HIITTOJIAEBA,

cr. Jra6opaHra B. F(. flrr.neua, Mexalll4noB B. tr4. CynpylteHxo lr tI. f. Haea-
poBa r4 aBropoB.

Auropu np!4Hocrrr 6rarogapuocrr FI. ,(. Eynarony Ba troJreallble corerrl
I{ yHaSarrrrfl rro HorlcTpyr.rpoBaHr{ro !I HalraE(rlBarrulo oTAeilbnr,rx 6nonoB cTaI{-

qtru.
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Tonr XVII, 1957 r.
OECDPBA'I'OPI4L1

oE olr I,EtrE,TIlHr4 ll (CIIOI{O [iI I OI,i ) LTOFIOC(DEl'6I

n. H. ()dtottu,oaa,

B pa6ore ar{aJrrrarrpyerorr olpeAeJrcHr4e cuoror'1uoi'l uonoc(repr,r. flpcgnaractca rtero4
otrpeAeJreHrrfl onoxofinoro cocroflHlrfl uouoc([reprr Airrr roAa MrrrrlrMyMtl corue.ruoii aKTrB-
uoctu. PacouarptrBaercrr Botrpoc o Bo3MolnHoc?[ flpllMeuelrrrfi Bar(oua rlpocrofo cJIofI

ftprouxona-tIarMar{a H onr{caurrro cuoxolinoli uonocr[epr,r. flolrneprx4eno, .rro cyroqnrrfi
xo4 Hprarflqecxux qacror cron E He yAoBJrerBopner 3a(ouy rrpocroro c,ron. ]Iarporun,
cnoii Fr xopouo ofir{cLrBaerofl ypaBHeHI4eM rlpocroro cJrofl.

flpone4euo colocraBJrerrrre Me)r(Ay cpeArrr4M aa AeIrL I,r3MeHeHr{eM xputruecxol"r qacrorb}

AJIrr cJroeB F2 u F1 co cpeAHrrM Ba AeEL o6qnu rrairyrreHrreM t!;roHxyron B JrIrr{IiI{ Ho, .ruc;raur
Bons{a, paArror{BJryrresueu Coruqa Ha BoJrrre 10 cu u 1.5 rvr. Hau6olee nrrcoxrii xoa{{ru-
querrr noppeJrsq[[ (0.82) rroryqeu Arrfi cpe4uero I4aMerrenrrfl nputu.recxofi r]acrorBl cJrorr

F, r paTllrolraJryqen[E Corrqa ua sorse 10 cM.

ON TH1, CONCITPTION OF THE QUIESCENT IONOSPHIIRIi, by 1. N. Odin-
tsoua. - A method for determining the quiet state of the ionospherc during the year of
minimum solar activity is proposed. The possibility of applying Kruchkov-Chapman's
law of the simple layer is considcred. It is confirmed that the diurnal rate of the
critical frequencies of the E layer does nol, satisfy the Kruchkov-Chapman's iaw. On
the contrary, the Ir1 layer is rvell represented by this larv.

A comparison has been made between thc average diurnal variation of the critical
frequencies of the Fl and F2 layers and tho average diurnal total emission of flocculi in Ho,
the Wolf numbers, the solar radio emission at, 10 cm and 1.5 m. Tlie largest coeffir:ien[
of correlation (0.82) rvas derived for the avcrage variation of clitical frequencies of the Fr

layer and solar radio emission at 10 cm.

BBEAEI'IIIE

I43necruo, qro cocrorrHrle Bepxr.rr{x cJroeB rro}roc$eprr B crIJrLHofi crerreur{
orrpeAeJrfrercrr HopoTnoBoJrrroBr,rM u3ryqeHueM connqa: Ilorrlrsaql{fl saMeTrro

MeHfleTCtI IIe TOJIbI{O C I{3Me}reHI{eM SeHr{TIIOIO paCCTOflHI{A cOlHrIa, r{O Tar{E(e

I4 c yBe[[qeHrleM coJr]reqHoft a]trnBHocTlr (o6paaonar'rue rrEreH, r{inoxnynon,
tpaxeron, Bcrrlrlren). Boupoc o roM, Har(r{e raa o6paaona}rr.rft B corueqrrori
aHT-IIBHOCrrl MOryT 6Urr, OTBerorBerrrrbrMr{ Ba r4orroc+eprrbre BosMyrrleHrlfr,
iloHa ocTaeT0a oTHpLrTbrM.



Hau6onee Balr{Hylo poJlr, B coBAaHr{I{ uonoc{epurrx ltoBMylqerlr'tft urparor
arer{T6r corrHeqrroro [por{cxo}nAeuug: ua6r,rrort HoporrtoBoJrHoBor-o Ir3ryqeul{fl
r{ mopllycHyJrfrpHble troro]tu.

,I[nn norrauecrBeHHoro anaJrr{Ba uouoc{eprlsrx BoaMyruenlrft ueo6xo4ltttro

BHarr,, HaKafl AoJr?firra 6u'rs nesoarryqeurlafl raouoc{epa n Aanntrft MoMeIrr

Bper\{cHfi.

B uacroarqee BpcMrI He cyurecrByer oArloauaq[olo olpeAeJreuI{n cnonoft-
uofr uonocrfepr'r. flpoaBJreHurr paailLlqHolo poAa noaMyulenrfi uonoc{eprr
[IacroJrbno paanoo6paaHbl, a I{MeHHo: LraMerreHr{e nprlTraqecxrtx rlacror I{ Mr{-

Hr{MaJrLrrbIx 4eftcrnyrcrqrrx BBIcor, rroflnJreHrae clopaArrqecxlrx cnoen, 4u!p-

{yauocrr D cJroflx, no3pacraHfie rrorJroruerrL[fl rL't. rr., -qro Bce 0To coa4aer

6onrruze rpyAHocrr4 B orrpeAeJreHrar{ r{llr{repr4rr no3Myrrler{Hocrrr uouoc{eprr.
I3 nureparype qaqe Bcero Bcrperraercfl rlolrflrl{e <cpe4ncfrri uonoc{eprt

[2], xam ocrroBr,I AJrFr auaJrl{aa BoaMylrler'urfr. "l3oauyrqelrl4rl oqcHl{Balor r(ax
ornJrorrenr{e flapaMcrpoB nouocrfepr,r (o ocuoouoM npflruqec(r4x rlacror lr
Mr{HrrMaJrr,Hux geitcreyrcrqnx uucor) or rlcno'ropblx cpeAHI{x aua.{eu[fi. 3a
Tar(rre cpeArlrle BHaqeHI{rr qacro [p[HI{Maror cpeAHee apr,rrfue'rlruecnoe Ba

orrpeAeJreur{rrfi uurepnaJr r;pcMeHr{, cnoJIbBflrqee cpeAHee apu([meruuecHoe,
MeAI{ar{HOe SHaqeEr4e r{ T, Ir,

llepnue ABa oflpeAerreHl{fr rre yt1111'61noror poJl.r orAeJrbHBIx orrJ]lrrblx BoB-

uyuleurft (naupurvrep, 6o,tsurux uoruueulrft r{Jru uoHl{}r(er-urft npuruqecnflx
qacror u r'. A,), r4r pc3yJrbrr{pyrcqee clleAHee BHaqeuue AJItr AJIIrreJrLHr,Ix BoB-

Myu{eHHr,rx treprloAoB Mo}r(eT SHaquTeIbHo oTHJIoFrr{Tbcfl oT I{cTl4rrr{oro ctro-
nofinoro BHaqeHI{fl.

lVIeroA Bbrqr4cJreHr{fi MeAr{arlrr rroaBorlf er r{cnJrroqarb orAeJrr,Hble 6orbrulre
Rone6auulr, rrprr aroM rrpegrroJraraercrr paBHoBepofITrrocrr, rroror*tureJ]br-IbIx

tr orpuqarerrr,Hbrx ornnoueuufr Hanoro-nra6o [apaMerpa or ero cnoxofiuoro
Bl{aqeHr{fl,.rro r{e rrpeAcraBJrfrercrr [ocraro.rno o6ocnoBaHHr,IMilnnuonocrfepu.
ftpurrre paclpeAeJreur{fl ornJroHer-ruft or MeAr{aurloro r,rJra cpeAHero aua'ren[ft
MO?r{HO CrruTarb' C[MMerpUqHErMr4 'rOJrbnO AJrfr 60nee wtn MeHee cuoxofiusrx
trepr{oAoB BpeMeEr4. ,I[nn eoauyulerrHbrx trepl{o4oB Drr4 Kpr{BbIe 6ylyr EecI{M-

Merpr{qHr,r, N4e4raaua Morfier 6uT r uonlrure}ra r{Jrrr [oHIr]HeHa rro orrrolreurrro
x cnoxoftuoMy rrepr{oAy, B BaBr4crlMocrr4 or roro, Hanoro poAa BoaMyrqeur{rr

upco6na4aru.
. Cnegonarerbrro, Arrrr flllaBrrnsnoft oueunr{ cnonoftnoir uouoc(reprr ueo6-

xoAnMo, .rro6sr xfetoA orrpcAerreHrrR cnortoituor,i nor-roctfepsr 6r,rn ocrroBarr Ha

{lrauuecrnx [peAcraBreuunx o6 ocHoBHLIx BoBM]rIIaIoxII4x areHrax (ynrrpa-
r[noneronoru [BJryt1s1111rn r4 noptrycxyJrrrprrblx uoronax), rrx r]BaI{MHoft ponra r.r

MeTOAaX IIX UCnIrOqeEI4fl;

I . tll,Elul A lr\l,ill LI i[ I{ rrTOI OIIPE A l'iIE III4 TI

CilOITOii ] IOIO CO CiI]O'I H I,Ifl I,I01{O C(rI]P I,I

Ilacrortrual pa6o'ra ooHoilalra ua paccMorpcrrrlr Jrtcu0pnr{orr'[itJrt rr.blx

Aarrr{r,rx o cocroflrrrrlr uonocr[opLl c arrpoJIrl 1951r r'. [o aflpeJrl, 1.9J5 r.3ro'r
treplroA xaliar{'repr,r3yorcr cla6oii anl'llurroorr,ro Conuua, orcyrcrrrr,Iexr crrJrrr-



rlblx r'IarurrrHbrr lo3Ilyruolr r{ii, Tlrlr.Irrrr6IlIr.r lrotlootlteprrnurr ,\apati'roj)r.crrtI{arllI,I.
Sxcucprrl,terrrar.srri,tii r{arol)u iIJr o cocrofii{11r,r r'ro rroo(ro1) bI r to"rr.y rrorr Iia rlorro-

c{eprroii uarropar,rrrrirli cl'airrlnrr 1{pr,r'uciioii acrpot{.rrrsrr.rcr:rioli o6oepraroplrn
(cu. cTaT'r,ro ][. ,,\. (larrrr.ra r.r A. I-l . .\6pa,lrrrurto n l(anrlor{'rouc). IJony.1g1114"

Ii6ICOTIIO-qa(1',r()1'r,rbrX Xaparirc[]rr01'tIr{ rrit cTarlr[ilrr rrlJor]oAlliroLrL qep03 lta]f(l(6le

1.5 l,rru., rl no r;p(,Ma orirrlrtrLlX rrlloltcccon rta Co;-ulr(() rtJur lrtrt'tIu'urbIx lroir-

MyIrIOuur'I - !cl)0il Il urrrr. r.rJur .liorfl)cl)brrlrto. IIa6,,Lroj{t,rrnlr ,}('iIr'r(,r, o}Itc,i(ueBrIo

o 5 4o 22.ritcc.rri, l.{l)or{c rJoclr{p0c}rbrx l1rroii. IrI:r-;rtt rtltot{itt,irttirrrrl('('Hrrx pa5o'r'

rra rrorr.oct|-rcl)uori c'rallllnlr oT(,y'r'()TIl.\rror i\rirrrn,rc ilit aBI'\r(,T r\rc)(:rrr1. l3 uonSpe

tr gexa6po lra6,rrrolcrllfl lrl)ouo/{nJtI,rcb c IICI)(rl)bIIJilMrr, rlAcl'() 'I0Jl,lio ll r\'tol{ouTbI

BooxoAa tr 3a\o11il Co;rrrr1a. /\trlr xallaril'o])rr("nrrirr ilri'rurirrblx lIl)or[o(](ior] IIa

Corurqo ricrroirr,Borla,rtr,rc6 Aarrn6re c,lryirr6r,r Co,rirrt[a. a'raItE{e tttt6.rtto;leunri

Ha rrrrc3ilrrroluloN{ noirorrorpa{c It l'-1.

Iarrrrr,ro o ooorouflr.ur N'IalIIu'InoI'o rro,ittt I']ol'utrr 6rt"'tt't lioJIyqelrbl

A. C. i\uo1),rlrrllrr,rM rra rlill)r{arIr'rorrrroM r{alurrrol'l)ilr}ro [ipr,nrcriorl acrpo(tr,rrlu-
.recxorli o6clop uaroplrn.

C,rlrral,.1'19 5g7rr,rur,llro'rDo uoHoc(lollutlx riu3MyuIertttit ttrtecl ooJIIIcquoe

nPOllcxOlI{/IeHlI0, N'{bI lIo/II]OPl'JIl,r Ttl[i1Te.{LIIO}ry CI)alitlelIIIIO xOA ltl)ll1]ltq(lOItIIx
rlacror 3a orAeJlblrr,Ic /Iul c oi,rtol{rrorJubrnrr ua6nrolorrtlrrMtl Co.ttrtutt LI BilrIrctIMrI
Nrarnr,rrnoro rroJrrl 3oNrJrn. OT6o1-r cuortoiiusrx ;1uct'.i niront)i{IrJlcrt 3a rlcl)I{oA

c, alpeJrrr 1954 r. [o atrpo.]rrr 1!)5J r. flpu erou <crroxoliurrr,rD IIrIo'\{ (trlrl'raJrcFl

laxoii /{errb, rtolAa: 1) ua [olepxrrocrrr (io;rrnqa o'royroruo]rirJlu rro/IopoAHLIe

rfnonxynrr 11 r'rrrrelrcr,rnrrocrr, r{aJTr,r.IrrerJ6Ix (tnonrryrrou, u lill{}Ito rrpoT'v6opau-

rleB II roJlorton 6rrna nrana; 2) tnralrur,rroe [oJIe !]cu.rrir i\toil{Ilo 6ntno o.rllratr
<cnoxoiiur,lr,r>, r. e. I(-rlrAcric 6r,In N{cIIIrlIrc 3; 3) lroHoct}icpa uMeJra

o6stHHoBeHHr,Ii.i cyrorrHr,rli xoA r{ rra rJr,Ioorrro-rIacrorIILIx,\al)aI{'repr{crt'IHax
orcyrcrnoBaru 4r'rr[Qyarrocrr, ]r paBJrrrq]roro poAa paar]0rrrJrcurItJ. lleo5xo-
,r[r{Mo orMerr{Trr, arro uprt o16ope cuoHoitrrrix Auoir coctorlr{rIo I{ol)o}IbI t{ ee

aoBMolr{Hoe BiIl{flHr{e rra lrorroc{ropy Ho yiI[TbIBaJrrrcL,.

B otlrn.rfle or rrpeAblAyrrrlrx MeroAou, orucanur,ri,i sslrtro NIo'rolI oT6opa

cnonorturtx glreii Ilo3rloJrner yqr,rr6lBarE, 6ont,nre dl,rl;llrccnrrx ([anropon,
noropbre or{aSr,rBaror BJrrrfrrr}re Ha r{oHoc{cpy, a noroMy ttpoAoraBJrrrerctl rIaM

6onc;o upanrrJlrrrlrrlM.

Oro6parrlrr,ui rranrlr Marepr,raJr rroBBoJrlIJr rtocl'pot{rL opr:4trr'rii cyrorlt{Erft
xoA npr,rrfrlccnrrx qaoror AiltI o6lrnHoBeElrol'o ryila, fiprlBoTlotrtrr,rl,i rra {rrr. t.

llpanuruecrin, rrpr{ Tar{oM AoBoJrrrr{o ?fiecrnoM ot6ope, u rtarel'oplIIo cfloltofi-
usrx 6r,rno o'rucccHo opaBlrurcJrbuo MaJIoc (1r-5 lnefi ll nall{AoM McorIIIe) Ko-

II{qecTBo llHer.i.
Bcponrno, qro upr,r 6olsureli oorsequort aKrr.{tsrrocrrl Br,I6parb cuortoitnr,re

ArIr{ Tar{itM crroco6ou 6y4ol yxte l{eBoaMo}rtrro, - o6 aroM rolloplt'r'to:r rfattr,
qro rr rrr{Bapc, r tfenpane rr ]lrapre 1955 r. crroxoirrr,rx Aueii louce Ho oltaaaJrocr,.

Ilpeglaraeusrit ucro4 Molr{er xapanropr{3oBarr ctrorrolitryro vrortocr[epy

Torrblto B rlcprIo4 MIrrItIMyMa co,nne.rgofi al{Tl{Ilrlocrlr.
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2. lI PO ll IlPHrt Il OBI{O}Itfl OCTI,I IIPI,I NI E IIEIITI fl yPAB HEI{ I,I fl
ilPOCTOIO CJIOfl ITI'IOqITOBA_qEINIAHA
H OIII{C,\IIIlIIO CIIOHOIfIIOIT UOIIOC@EPI,I

L[s reopuu rpocroro
srrpyrcuee usryqeHue

{uqraeur peHoM6I4HaIrI4I{

fiJIM

l^o-l*.1t1'
Paccuorpurr Bonpoc o Bo3Molr(Hocrrr rrpl{MeHeHl{u reoplltr trpocroto cJrof

AJrrI otriloaHrar cnoHoftnoft lrouocrpeplr. C atofi qemro 4nn cnorofiurrx 4ueft,

/4?q

' , t,- ll4/5 /6 /lvtc 9/0//
Bt c/t/.iy'/ottoarloe

cJrofl, ocHoBar{Hoft Ha trpeArloJlo?fieHtr{Ex, qro uou[-
MOHOXpOMarrrqHO, r{OHOC{epa UsorepMuqHa, noa{-
He }{3MeHflercfl c Bblcoroft, cre[yer, .{TO [3]

1[=: consL Vcosr@

tdt

cD:s.r.2. Cyrouur,re I{BMeHeHufl xpuru.recHot _qacrorbr AnE cJroeB }', r E aa
27 arpew 1954 r.

4_
y'cos y ; -lyp.

oro6pauHbrx orrrrcaHubrM ur,rflre crroco6ona, 6rrnn [poBeIIe[bI corocraBJreuurr

MelI{Ay CyToqHLIMn I{ sMe HeHlIfIi\{I{ Itp urfiale CHI'IX q a 0TOT w f ; os /"(t )-.

I4esccruo [1], uro HaH ubrcora cJrof F2, ran r{ ero BJler{r1lou}rafl HoHqeH-

Tparlr{fr rroABcp}ncHr,r sHaqurerbHr,rM noJre6aHlIfIM Aa}fie s cuonofiH6le Arrrr.

3.rn raeueueHr{fl Moryr 6urr crnaanbr co 3r.Iaq[TcrLHr,IM IzBMe]IeHI{eM reMtrepa-

Typr,r Ha oTr.{x r}brcorax. Cyro.{Hrre none6anrrrl nptrTl{rlecrtofr .racrorbr }Ie cIlM-

MerpuqHbr orHocr{TeJrr,Ho rroJryAr{fr, B rerHec BpeMfI Ha6rloAarorcu ABa Ma-

r{clrMyNra r{pufl.rarecHr4x qacror. vrxe r,ra ororo cJreAyer, qro cnoft F, He Mo}fier

OIIICLIBaTLCfI ypaBI-IeIlueM III]OCTOIO CIIOfl.

Haupouru, Apyrrlc LrcroriHuxl,r [1], [4] yl{aabrBaror,,qro cyroqlr},Ie Bapaa-
qrrr{ cJroen F, ll E xopouo cor-Jracylorcfl c Bar(o}IoM trpocroro cJlofr. C ueJIr,Io

rrpoBellnr{ sToro rroJroE(cr'Iurt AJrfl lta}fiAoro cuonofiuolo AI'IfI B arrpeJre, Mae'

lrroue, r{roile rr cer"rrn6po (cuoxofinr,re AHrt BEI6I{paJrI{cb rro yr(aaauuoMy Bbl[re

cuoco6y) crpotrJraob nprrBr\rr cyroquoro r{BMerreflI{fl npltrt{qecxoft .racrorsr,

IIa ator )ne rpa{lrn 6rrna riaitccerla ItpI,IBaFI I43MeIreHI'rfl l/ cosi1p i.Ha t[ur. 2

ilp Ir_B_eAerI 
"lTygp 

uo4o 6r{oro corocra llrle F,rtrl.

tr4a drur. 2 cne[let, arro cyroqFrbre lrgNrerreHflf np[T[alecxora qac'rorr,I cJrofl

F, cnurvrerpuqHbr orHocr{TeJrbHo rIoJryAIrfI Ir xoporlTo cJreAylor aa xoAoM

f co;i-tti, qero HerIbBfl cHaBarL o xo4e Hpllrrqecnux rlacror AJrfl cJrorr E.
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,Illn yro.lrroHLrfl r{ 6olrruei,i IIarJrtJAIroorir 6r,rJru rocrpoe}rbl AJrtr r{a}n[or.o
cnoxorinoro Arlrr nlll{Bbrc BaDrlcuMocur f^rf VtrrU-af or nllcMcrrn l, rroropbrc
IpeAcraBJrenbr rra r[r,rr. 3. l] urrrciruarre or. 10 lo t6 qacorr, Hor.Aa cror,i F,
uall6cuee ycroi,i.l,rn, xoq npuuoii crlrlAorcJrbcrlr)r0r o xopoI]]eM oorrrlaAeHr{r{
pacrleTuI{x I'I DItCuellrlMelrTaJILILtIx /IttJllIbIx..FIn.trotrt.ta, npor,l.C,xoAaIrI14e II}tr{
BocxoAo u 3axo/1c Conrrrla, r /{anroii pa6orr: lo i)ac(,MorpcHr,r. lla rtirr.rnr,rx

(Dlrr. 3' orrnouenue aficlcpr{MerrraJrrHrrx 
^aHrrr,rx 

or paor{onHr,tx /(,,rrr c;norr I,-r r,r,i1n1 crror E.

rprrr. 3 ntorrtno 3iIl{Jlloillrl;, lrlro rroljol{eHlre cJrotr I! ypanrroHtrcM llpocrol.o
cJrorr Hc orrrrcr,rBaorcr. cpo4nr,ro uBaAparr,rqlrrrre yr{JroHerrufi or cpeAHefo apr1r[-
MCTI,laICcfioro 3llaqetlLlfl B yI{aBa-LlrroNr uureltBaJre BpcMer{rl [Jrtr c,rroer; [r', lr E
lrli-t{IleAcrtri r ra6lr. 1, na rtorol.loii ulr,rllrcl, atro e'rr,t yItJIoII9III4.tl 4trn ctrotr F,
HeBrlarllTeJrLrrbr tro cpaRlrerrlrto c .loqrrocrrrro r,rgrlepe]Ir{fr npr.rrrluecHort qac.rorr,r
(0.1 NJrrq) 1,r Lrl{lr Mo}+ruo upeuc6peur. flrr cron E arr,r ynJrorreHuq 6orr,rue
TOaTHOCTU r,r3Mepol1lrfl Hpnrrrqe cHoii .racrorr,r. 13cponilro, onlr IIecJryrIafrnu,
oAlraHo rlpl,rrlulrbr rar{oro [ot]cAeHr{[ cJrofl E rorta ctqe re rrcoreroBarrbl.

[-[olyqs11r]61i,i rraulr petsyJrE,rar cn.r,rAoreJrr,crlryer o rol,r, q16 cnoii E ypau-
IIOlIl,lCnl rrpocToro cJIofJ IIO OIl,ICLtIBaeTCfI, aITO ]IaXOI{r.ITCrI B CoIJIacutI c pa6o_
rairau [5] , [61.

Cnc4ouatotrLllo, TeopIrIo npocrolo clorr ltproruioBa-tlarrrraria ri o[r.rc]alruro
cuorioiilroIo cocrorlrlllrr r,touoct[ropr,r, 3a rrcTiJr]1)vorruor\r o.[orr Il', , rLltlrrlorrlrrr,
IIEJII]3fl.



'la6.rruqa 1

Cpe[ilre riBaIIpa'i'ItqrILIe YIliroIleuI'Irr

,(atu

Cnofi Fi
Cnoi E

* ,(aunr,ro o5 o6uert
6rrru npeqocrannenr,r C.

5lW

0.04

0.094

27lrY

0.059
0.1.1

17 lv
0.04
0.1s

19/VI

0.057
0.14

2lvll

0.06 5

0.22

10/rx

0.067
0.10

3.C0IoCTABJIEIIIIEI{oHoCoEPIIt,IxI{COJIHEIIHBIXAAIIHbIX
TIPII I{IITEPBAJIE YCPEIIIDHI{fl 3A OI{IIII TEIIb

Ilpra 6onee Bbrcoxoft colHearrroii ar(rr{BHocrtr trpaxrnqecltl'{ HeBoBMo}r(Ho

oro6parr cflo1oitr,rbre AHr{ olr{caHrrbrM Brrlre ctroco6oM. floarorrty qeJrecoo6-

paSrro paccMoTperr, BJrlrflHr{e orAeJrr,Hbrx {aHropon conrleqHoft ar(TrrBrrocTtr

Ea l{oHoc{epy.
B coorrerctBlIll C [peA[OJIo]I{eHI{eN'I A. E. Cenepuolo I{ peByJlbraraM[ pa-

6oru [7] o roM, rrro c {roHr{yiraMrr Mo}fier 6srrr, csfisallo yclrireHl{e yilr,rpa-

{uoreronoro u3JryrrcHrrfr rr [o[oJrFrr{TeJrbuarl r{olrlraarll[fl B Lrouoc(pepe, 6rrno

trpoBeAerlo cotrooTaBJlel{lle NIeEUy cpe[HIrM I{3MeHe}IueM ltplrT1aqeg66ft 'ra-
croru (ALr) Ba A.HL Arr'r cJroeB IIz u F, u o6rquu I{BIIyqeHI{eM {noHrynon
B trt4%vrLt fl,. flog o6utruru x3ryqeHueM {noltxynoa troApa3yMeBaJracb cyMMa

rrpor{BBeIIeHuft cpegnux Ilo-rlur:crrcrngocT eft QnoHxynoe Ha CoorBercrByloq,yrc

urouqa4r *.

couocrasfleHr{e trpoBeAeHo 3a BpeMfr c Mafl tro ceHrfl6pr 1955 r.
flpolrerryror{ BpeMeHr,r B TerreFrue Ha?r{Aoro Mecflqa BbI6paH TaH, qTo6bt

B aro BpeMr; 6srno nar,r6orb[ree ql{cfio rpnonmynon. Cpeguee ubuenenre Hpz-

rzsecxoi,i qacrorl{ r}I{tI}lcJIeIIo rro 0opMyile:

Al,.p:

+ _t
S /HP /cflon
A- t-

,/ cnor

r\e n - 
qucJro x3rrcpe,llfi. Iulanepeuur, ral{ Ete HaH I'I s 1"954 r.' trpollo4l{-

Jrrlcr arepcg KalnAr,re t5 rrlr,rrI., c MoMeETa Bocxola I4 [o Baxotra CongUa (anre-

rrr{fr, rrporrcxoAfrrqr{e trpr{ Rocxo[e lI saxoAe connqa, ucHrloqartrcr). c ueJlbro

oqeHHu poJrlr roJrr;Ho tpnoxxyroB B r{oHrrsaqrIl4 I4OIIoc{epbI [pII BbIIItrCJIeHI4u

cpeAHero lr3lrerreHnH fipltrllqecHoit .racro'llr tr3 o6IIIeI.o qflcila uSMepeHIIft

6rrnr.r r,rcnnro{errbr cJryqar{ BcrrbllueH, COrHeqHblx rrflTeE I{ MafHtrTI{bIX BoSMy-

uIeslrft. f\annr,re o RopoHe raH}I{e He yqurrJBafltrc]"

cnonofrnr,ry ArreM cqr{TaJrcfi AeHr,, Hor4a MalI{rITHoe troJIe SeMJIIit CUOrtOfiUo;

trouoc4epa r4Mecr HopMaJrbHbrfi cyrouur,rft xoA tr o6uee tr3flyqelIze {nonnynon

B Jrr{Errr{ Ho uauueusuree (o'rcytCrBylor B0IIbIIIIHI{). f(aX 6unO yI(aBaIIO, I[3JIy-

qeutre rproHxynon (rD) u lunrur FI, nPegcraBJreno B BtrAe:

o: ),.t .7,

Eonyqeuur (pnonxynon B ttvl*ufr Hn sa nrr6opuufi uepuog npeuern

tr{. Iouacroxotrl.
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rAe J-n;rror{aAs {lonnyra u f - cpeAnflrr }lr{roHouBHocrb rproxxyna
B eAl{rrl{qax ur.rreHcr{D}rocrrl coceAHero c {roxnyJloM AIrcHa Coruqa.

O6e Hplanue A/np , ,D- upc4crauJreur,I Ha Svr, 4. finn upruepa [prrBeAenbr
nprrBble Ba l.rroJrr, tr aBrycr. Momuo 3aMerr{rr,, qro B qeroM Me}rqy arrrMrr npu-

Our. 4. Conocras,,rcnfle coJrrreqnr,rx lr rouocrlepnrrx AaHr{r{x.

- 

aTxp cror !'r; ----a"fHp oroH Fr; .- oHo:-A--\-r\-
paArro[BJrycetrilc ColHrla tta DorHe 10 cu; -X-X-X- paEuor4BryqeEr4e Corstla

Ha Borile 1.5 M; -(]-O - )- qr{cfla BoIboa.

eErr,rfl na6nroAaercr] noppeJrrrrlnE, a B noHnporHbrx cJryqaflx ee r{er. Ouerr,r4rr{),
flpll 6oilr,urrx urrrepBarrax ocpeAuer{rlrr r(oppoJ]nrlrrfl 6y4er nyvure. }toa{{lr-
qrrerrrbr noppeJrrrrtrr{n AJrrr cJroeB tr', z F, [prrBeAeHr,r B Ta6[. 2. Ha aroUr{e
rpa{ux HaHeceHr,I qr{cJra Bonr{a ll\ t AaHHEre o pa4rror{BJryqeur.rr Conuqa
tra BoJrHax t0 cu u 1.5 u. flocne4uee cAeJralro c qeJrbro Bbrrrcrrerrr4rr Blrrfl:girfr
BepxHrrx qacreft xpoMoc{epbr rr HopoHbr rra r4ourdBaqr,rrc uouoc{eprr. Hoer[{u-
ql{erlrr,I fioppeJrrrrrurl rpl{BcAeHbr u ra6n. 2.
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Ta6",rrrIa 2

I{oo00urIucrrrr,t no pp0JIi rIr{II

0patsrrrrBaciuLIc BerIIrrltrrbI a 7 c.nos F,'Hp
l_
I af cnog F,
| 

'nn

O6ulee traJryqeulre tluoHxy,nor n

JIIIHtrtr Hq

Paguonenyuenze Conuqa Ha BoJr-

ne I0 cu
Paguora;ryueuue Coruqa Ha BoJr-

Ee 1.5 NI

9ucna Bonsrla

0.73

0.82

0.47

0.6r.]

0.65

0.68

0.3

0.3ir

fi,anuue o paAr{ouBrryqeur4[ Conuqa Ha BoJrHe 10 clr eastsr I{B IB], a AaH-
rrbre rra BoJrHe 1.5 rr,t nonyqeHr,I Ha paArloreJrecRotre Hpr,rMcHoft acrpotfnanue-
cHofi o6cepearoplur [9].

lls upuneqeHur,rx lrpr{Br,rx, a rax}fie ra6il. 2 BtrAHo, qro rryqilarl noppe-
Jrflur{fr Ha6rroAaercfl Me}r{Ay cpeAr{r,IM r{BMer{eHr4eM Hpr4TllqecHoft qacrorr{

cJrofl Fr r{ paAr,ror.r3JryqeHueM Connqa Ha BoJrHe 10 crvl.

Cne4onarenbr{o, trprr Bbr6ope cuonoftnr,rx AHefi Heo6xoAI{Mo o6saarelrno
yq[rbrBarb 10 clr pagrao[BryrreHue Comrqa.

C gpyrofi cropour,I, aro yxa3brBaer Ha ro, qro I4oHr4BaIIrIr crros F1 recuo
cBflSaHa c cocroflHrreM Tex o6Jracreft Conuqa, Horopr,re orBercrBerrurr sa o6pa-
BoBaHr{e t0 cru paA[or43ryqeHr{fr, T. e. B ocHoBrroM c cocroglrrleM nepxueft
xpoMoc{epbr, qro HaxoAI{Tcfl B coorBorcrBl{I{ c reoperualecHori pa6orofi
I4. C. IIIHnoBcr(oro ttOl.

!,ogcon u ftosuurrorr B cBorrx pa6orax tt3], tltl yr(aartBalor I{a cBflBb

Me)fiAy HaJrr,rlrreBbruz {lonnyJraMtr r4 uoBbrrlreH[eM paAl{oflpnocrl[ r{a Ar{cxe
Conuqa ua 1.0 cnr BoJrrrax. floororuy Molr(er trpeAcraBJlsrb L{Hrepec trpoBeAeHtre

corrocraBJleuuft uemAy rrapaMerpaMr4 LroHoc{epbl, c oAllofi cropoHbI, I,r paAllo-
I{BJryqeHI{eM ConnUa Ha BoJI]re 10 cn ra naJrbql{eBblruu {loHxyJlaMtr, c lpyrofi
cropoubr, c reM, .rT'o6r,r Bbrrrculrrb Baar4Mlryrc porrE, trocJreAur{x AByx rfarropon
lrprl otrpeAeJreHrrr{ cuoxoftnofi uonoc{epu.

Paccivrorpenr.re BoBurlnaroruux BAecb HoBbrx BotrpocoB 6yget npooe4euo

B trocJreAyrorqrax pa6orax.
B aaxmo.reHr4e Br,rpaxraro rny6oxyrc 6naro4apHocrb H. A. Canuuy aa

pyr{oBoAcrBo r{ rroMorrlr, B npoBeAe}rlrr{ Eacroaulefi pa6orrr. fl 6narogapua
ranme upo{eccopy A. E. Cerepuouy 3a paA IIeHHbIx yltaaaHl{ft B rlpouecce
pa6oru.
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