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CIOTOSJI EHTPUIIECHI4E HAEJIIOAEHI{,fl IIEOBI{A B BI4AI4MOII

M I{HOPATGACHOIZ OEJIACTflX CIIEHTPA

B. B, IlTtor;o()'be60

Ilory.lgrrs 389 {otoatenrpr,trrec(r,1x ra6rroAeil.rrl B rpex IlBerax (c e{{extlInruiMIr AJIII-

lrarrrr Borru 4800, TZ00 r.r 9200 A) cen n qerfeng: R'f Aur, RX Carn, SU Cas, Y Opl, S Sge"

T Vul, tr UX,Ii. Srlr qerleil4n paBJrr'lqarorcrr IIo {opluc fipuuoi.i 6lecna lr npuHaArreEtar r{aH

n nrocxoi,i, rar{ 1,1 n c{epr.rccxoii rroAcrrcrcuaM falaxtnrtl. flolyueur,r I'rx HprlBr,re 6lecna

r rpeX O6laCTrrX CtrCItTpa, a TaHII{e HpIIBbIe qlleTOBbIX OI{3I'{IJaJIe}IToB (C ooool,rooV Crroolu,or).

OrMe.rega rrecra6lrJrLrrocrl (ctrHeii)) Hpunor:r 6,necna RX Cam. IIo otgocnreJlbuoii Beilu-I[He

BarraBAr,IBarrrrfl HpnBBrx 6rectra I{ccJrcl\oBarrHLIx qe{eug AJI-fl paBJIrrqrIbIx AJrI'rrI BoilE troilyqe-

Ha cpeArrflfl rer1rq1111a aaraa4r,rriarrurr Rp]{BLrx 6tecxa na eAxrllrqy AJrl'{HLr BoJIrrbI, paB}Iafl

0, 06+0,03 repl{ola/MLrHPor'I.
1\,Iero4 E.nertcJrr{ rro3BoJlr.rJr IIo a]rnJrr{TyAa}{ 6JrecHa B Tpex o6Jlacrtrx cfler(Tpa troJryrrl{Tl}

AJrtr Halr{Aoii qerpeuTlrr reMrreparypr,r B Mancn}Iyrro rr MIIrrr'II\{yl\{e 6lecxa, a raru(e orlroclreJrl'
rrylo BeJrlrqr,rrry rlrBrrerreEl,rrr r:rx pal(r'rycoB. Ognoopelleriuo MeroA E,lertcriu rroBBoJrlIJr rrpoBe-

prrro, ,ruar,ooLr{o 6JI1.IBRo ruo}nrro aflnponcrl}rrlpotsarr, I,IBJIyrrerIrIe qe([erlA n r'tccne4yeuoli o6-

Jracrr.I c11e11Tpa r,rBryrreHflel[ a6corrorflo qepuoro rera. He6oilBlulle orcrytrJreul'IE or 3anorra

flnalna BEMo{erI1.r lurrl rrerlrlpex qerleui1 (SU Cas, T Vul, S Sge, RT Aur). ,('na etnx

3Be3A oqerreHr,r Bos}{o}ItHr,1e a]'rllJr]rTy/\br I{SIIeEeIIIIfl [a1le]loBcl{olo cHaslta B TeqeHIIe qI',II{JIa.

IIa ocuose noryqeHlr,rx rraMr.r TelirepaTyp II oTIIocl,lTeJIbIIinx SeJIIIqIII I43Me[eIII{tI pa-

/(rrycog BLrqncJrerrbr 6o,rrorteT pr'ruecHrre ar{rIJrllryAr,I 6recHa Ea6[roAaBruI'Ixcfl r{etIleI'IA.

PFIOTOELECTRIC OBSITRVATIONS OF C]]PHEIDS IN THE VISIBLE AND

INERARED SPECTRAL llltrGIOr\, by I/. l'. Prokolycua.-389 lhree-colour pholoelec-

tr.ic obsclvations (effective \l'ave-lengtlrs 11800 A, 7700 A, 9200 r\) are l'nade for scvetr Ce'

ptheids: RT Aur., IIX Carn, SU Cas, Y Oph, $ Ligo, T Vul, n UN'Ii. Thcse si,ars have dif [ere[b

liglrt 
"uruur 

ancl |eloilg l,o the Ilal, ancl sphelical componen.ts oI the Galaxy. Their light'
crirvcs in the three eflective \yar,e-lcngths aricl also tlie colour etluivalenL curvos (Cnuoor,-on,

C,,ool,,uo) al.e oblairreal. Thc rrol-slatiorariLy of ihe IIue light crtn'e for HX Cam is rrol,cd..

The ncan value oI the lag oI the tight cutt'cs itt rrnit ol riavc-length cqual to 0'06+0'03
period/niclon is clerivccl L'on Lhc relative value ol l,he lag of the light curves of l,hc slu-

dicd Cepheitls in dilferenl rvave-lergths.
By applyirrg Bleksloy'smetho([ it is possible lo clelertnine the ternpelal,urcs at ]naxi-

tnurn ancl mililnrn ):rlghtness, ancl also the reiatirre vaf iations of radius lor each Cepheicl

lrom the brigltrress arr plituclcs in thc Lhlec olfectivc rvavo-lertgl,lts. 13iekslcy's method al-

so made possihle a corrclusior orr t]rc approximation of Ccpheid radialiorr in Llie ilvesti-
gaLecl spcclral region by the black J-rody curve. Srnall deviatiorrs Itorn lhe Planck larv are

r"ioteci for./r Cepheids (SU Cas, T Vul, S Sge, RT Aur'). For these loul st,ars the possible

arnpliturlcs ol raliation ol the Pascherr jrrmp clrrrirtg a cycle ale estirnatcd.

The boionclric br,ighlncss amplituitcs of l,he obset'rred Cepheids ale calculated orr t'he

basis oI Llre rlelivecl toltpelitbtLres atltl I'elativc vai[es ol ratlirts vat'iat,ions.
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BeegeHr,re

IleSelr4rr flBJrrrorcr{ o4noft lra ualr6oree rro,THo r,r BcecropoHue uByrreHHrrx
rpyn[ [epeMeHHr,Ix 3BeBA. onlrcaulrro rrx xapar{Tepr{cTr{n llocBfltr{eHo HecHoilb-
n.o Morrorpa$ufi 'n orpoMrroe HoJrrrqecrBo cr:arefi (cu., uauplruep, [1,2]).
Cuexrpa.nsnrre ua6.nro4eHl4tl Aaror BoBi\{o)r{Hocrb AeraJrbuo aHaJrrrarapoBarb rrx
aruoc{eprr, Ho HaprAy c arr4}r 6onr,uoe BHaqeHr.re r,rN{eror u {ororrerpr.rqecnue
Ha6ilroAeHufl. floc,re4nrae 4aro:r, HoHeqHo, t{eHbrrre AaHHbrx Arfl r,rByqeuu.fl
,{uauuecxux xapanTepr{crl4n BBeBA, rro Baro rroaBorrflror uayqarb BHarrureilbHo
6onr,uree qrrcJro BBeBA. H uacroarqelry Bpexreur,r noJryareHbr AJrrrHHbre pflAbr Br4-

.ByaJrE Hbrx lr Sororpa{r.rqecn[x ua6nroger.rurt qe{elr4.
B noclegnee ;1ec-fl TI{JIerr{e yclerlHoe rrprrl{eueHr{e DJrer{TpoSorouerpr.rr,r uo-

aBoJrr{Jro floryqurb 6oree ro.rubre Hpr,rRr,re 6necxa qe{eug B paaruqHErx cler(T-
paJrr,Hblx o6nactsx. O4naIto rroAaBJrflrorqee 6otr,runucrBo Tar(r4x ua6nro4euurZ
,oTr{ocr4Tc.s H nlr4r.rntofi, uara6o"uee gocryuuofi o6nacrlr clenTpa. Marepr,rarr,r
ua6nrogeuufi, ornocRqrrecfl n y;rr,tpa{noneroBofi lr unSpaxpacnol'i o6nacraiil
,CneItTpa, BeCLMa CI(yAHbI.
; Oco6enuo 6e4na na6nro4enraaulr un$paxpacuafl o6,nacrr, rpe [poBeAeHrre
na6rro4enufi sarpygneno orcyrcrBr{eM rrpr4er\,rur,rHa ran{paxpacuoro uaryqe-
\rLrfl, o6na4aroulero AocraroqHo Bblcoltorl rryRcrBI{'TeJrr,]iocTr,Io r{ ilpr.r aroM
y4o6noro A.Irfl EncIrJIyaraIIr{r{. tr4cro.rrtaya o6r,rqnrrfi fir{cJropoArro-qeaer,rnrrfi

{oroaneueur, A?fi. Xon,n na6nro4an ( Gem [3] n r.rn{paxpacsoft o6.nacrr,r

(tr.6:7400A), a A. Beuner roryqr.rr lrnspaxpacubre r(pnBrre 6lecHa (Iro:
:8000 A) a;ra S Sge [ ] n RT Aur l5]. Han6oree AJru]rnoBoJrHoBbre HplrBr,re
,6.rrecna (Iuo:10300A) uon5ruunu [rx. Cre65unc, f. ttpou u [rn. Crurr
Arrfl rpex qe$era4: BCep, a.UMi, riAql 16-8]. B 6oree 4anexoft nn$pa-
mpacuoft o6racrfi r{Merorcfl roJrbno pa4rroMerp}rsecx[e ua6nro4eHua qe{er.r4,
rrpoBeAeHr.rbre flerrurolr z Hr.rHo.nrcononr [9] 4rn D Cep lr zi Aql.

He6onrmoe Koflr{qecrBo noilyqeuHr,rx uu{paHpacHr,rx Hpr,rBrJx 6.necna
troArBeplr{Aaer rraBecrrrbrft g;l,n au4uuor,l o6.nacrr,r crrenTpa draxr, uro axfrrJrr{-
ry4u 6necxa qefreug yMellblrralorc.rr rro r{epe [I]o4Br{}r{eHr,rn n 6o.nee AJtrrHHoBoJr-
HoByro o6nacrr, cilenrpa. O. A. MenrHrrnoB [10] yxaar,rBaer, rrro Beruqr.rua
aroro yMeHbrueHr{.fl aMlJrr4TyArrr n nu{paxpacnoft o6nacrr,r ne cor;rracyercfl
,c BeflusuHoft, uonyueuuoit r,ra flpeArroJro]fieur,rfl, qro qe{er,rgrr r,raryqaror RaK
a6co.urotuo qepul;re tena, Beuueroil{ oT[,reqeuo yBer[rreHue oTr{ocrrreJrbHoro
paaMepa BropuqHoro rop6a S Sge n nu{paxpacuoi.i o6nacur cuex-
rpa l4I.

Heconrneuur,rfi uurepec [peAcraBJrrer 4arr,uefirtree HanorrJreuue na6rro4e-
uufi qe{eu4 n lrn{panpacsoft o6lacur cnexrpa. Cyrqecrnenno [pocJre[rrrb,
KaR Be4yr ce6.s s aroft o6racru Hpr{Bhre 6uecxa qe$er,rg, oruocalqrrxcfl n paa-
Jrr,rqHr,rM rroArpylrraM KaH rro Trrrry HprdBFrx 6recfta, TaK r,r fro rr{ny HaceJreHr.rf
la.naxrr.rxr.r.

Eonrmoe BHaqeHI4e ItMeer ran)fie r{ccJreAoBaHr.{e Borrpoca o BosMo}r{Hocrr,r
aflfiponcr{Mar{r4r,r uaryqenr.ra qeSenA uaflyqeHr,reu a6conrcrHo qepuoro Te[a.
B.racruocru, aro BaEtrro ,qJrf rrprrlreHeHr{fl r,reroAa A. Bnexcrlr [11], rIoBBoJrflro-
rtrero B cilyqae, ecrur qe{euAbl u3ryqarcT Kar( qepHr,re reJra, oupeAeJr.flrb ux
TeMrleparyprl B MaI{c[MyMe rr Mr{HrrMyMe 6,tecxa, a Tartxte orHocr{TeJrbubre



BEJII{qI{HbI Il3ATEHEHIIfl I,IX PAAI,IVCOB, I{CIIOJIbSY'I TOJ]bITO ]\IOHOXPOMATI,IqEOHI{€}

ar\{rlJrr{TyAbr 6necna qe{era4, [oryrrerrHbre B Tpex ra 6onee o6;racrsx cnexTpa,
Bonpoc arrpomcrrMaqr.rrl 14BJryqerurn qe{elrg Bar{oHor\{ IIrtasxa o6cym4a,n,

cfl B rrr4reparype r.reoAHoxparHo tll-151.
Peeroiranpya DTrl pa6orEI, ruoxtlro cltaBarrr, rrro B Br4Ar4Mor,i o6racrra cnenTpa

[BJryqenue qe$eu4 orJrr.rqaercrr or uaryrreHra.s a6conroruo qepHoro reJra Fre

6orr,rue, qeM rraryqeuue o6uqurrx BtseBA Tex xe clexTpaJrr,Hblx HJraccoB.
B r,rn{paxpacuort o6nacrr,r Eror Borrpoc roqrr,r }re r,rccJreAoBalc.s. O. A. Melr-
HIrnoB, cpaBHr,rBafl r-ra6.rrro4eur,ln oAHr,rx r4 Tex xte qe$eug B pa3rr{rrHbrx o6nacrqx
crrexTpa, [prrlreJr n BbrBoAy, .rro n r,rn$paxpacuort 06racrr.r BoBMo)nHLI cI4Jrr,-

Hbre orcryrrJrerrr{fl or BaHo}ra Ihar.rHa [10].
Pacqerrr Hoe$$lrqueura rrorJrolqeur,rn aaeagnoii Marepr4r,r, rrpoBeAeHHbre

C. tlan4pecenapor\,r [16], 3. Br.rreuee l77 l am o6r,r.rsnx BBeBA r{ P. Hauanag-
E(rra r4 )I(. flenrepoxf AJrrr E{eJrr],rx rr{raHToB [18], uoxaar,rBaror, qro orcry[-
JreH?re or uaJryqeHrtq a6corrolruo qepHoro reJra y qe$euA, arlrocSeprr Horopbrx
cocroflT rra cMecr{ MeraJrJroB, uertrpa.nsnoro BoAopoAa r.I oTpI4IIaTeJrrIrbrx r{oHoB;
Molr{er 6r,rrs o6ycroBJreuo rrourorqer{r,relr ueitrpantuoro BoAopoAa. Dro noA-
rBeplr{Aaror rar{Ere r{ }rar,repeHr4a 6anruepoBoxoro cHaqxa y pflAa qe{era4, npo-
BeAeHHr,re P. Itauanagxr.ra [19, 20]. Ee peayJrr,rarr,r ronaar,rBaror, qro B Teare=

Hr.Ie qrrHJra Berurrr{Ha 6antnreponcHoro cnaqHa y qeSeu4 l,reHrrercrr [pr{MepHo
ua 0- ,7-0",2 A;rr.8 paaluqr-rbrx BBeBA; rr3a{eHe}rr{fl Ber]4rruHbr cxaqxa uo Saae
coorBercrByror npr4Bofi 6necna. Tlar,repeurafi [auerroBcnoro crasna y r{e$er44
He rrporraBoAr4Jrocb. Morxno olnrrl{arb, uro y qeSeraA, r(ax r,r y o6],rsHbrx cBepx;
rrrraHToB, BeltuquHa rrarueuoBcnoro cxarrxa AoJrlr{Ha 6rrt, n rpl{-qer},Ipe paaa
MeHbme, qen 6a.nrrtepoBcnoro, T. e, fiop;rAxa 0-,02-0-, 10, uro moxret 6rr:rr.
o6uapymeuo Soroanexrpr4rrecHr.r Mr,r na6n r<-r4erurRuu,

Ouenu4uo, nrr6pae coortsercrByrorqr4rr o6paaou {r.usrpr,r B (pacuor? r,r r4H-

{paHpacnoft o6.rracrqx crrenrpa (no4o6no crrcreMe U, B, V B HopornoBo.rrnonort
o6.uactlr c[exrpa), r{o}r{Ho HaAerrru,c.fl nolyqr4Tb r{B sJrer(TpoSorouerpuuecHr4x
na6rro4euu ft Her( orop r,I e AaHHbIe o rron eAelrr{r{ ilarreHoB cr{ or o cH aqna. fl ocn on t-
Hy BeiluquHa rlaureHoBcltoro cnaqxa, Tan E{e I{aK lr 6alruepoBcltoro, qyBcrBr.r-

TeJrE,Ha r( r{BMeHel-rrrro reMneparyphr r{ EJreHTpoHHoro AaBJreHr4a n aruocfrepax
BBeBA, rrocroJrrxy r{ccJreAoBaHr{e rroBeAeHu.fl cxasxa B reseur.re qur(Jra qe$eu4u
NIoE(eT AaTL AOIIOJIIII4TeJIbHBIe cBeAel{ufl AJLE IIoHIIMaIIIIfl MexaHLIBMa I{ [pI{poAr'I
uy,nscaqurl qeSeu;1.

tr4rax, flplr r{ccJreltoBa}rr.rr,r ralryt1s111,r, qeSeu4 n ur:$panpacnoii o6.nacrra
crreHTpa, c oquoii cropoHr,r, 6r,rno rnurepecHo rrpocJreArrrr,, Har{ r43Me[rrrrorcfl
npr{Br{e 6.necxa paaHbrx qe$eug B AJrr{rrHoBoJrr,roBoft o6lacru, c 4pyrori -paa-
pemr{Tr, Borrpoc, HacxoJrrrxo rorrHo rlaflyqeHr,re qe$ellg n uu$paxpacuoft o6.na-
crl{ cnexrpa Mo}r{Ho annponcrrMrrpoBar}, BaHoHoM flnanna.

,{na uccneAoBaul{fl rrocJreAHero Bonpoca r,rrr BocrIoJrt,BoBaJrrrcb l\,reroAorvr

A. B.rexcnn. ,{nn aroro ua6nrogeuua qeSell4 BeJrr{cb B rpex o6nacrax cnenTpa
(clruert, Hpacuoli ra un{panpacnor,i). I{nerouaa cr{creMa 6r,rna nu6pa}ra rax, arro,

oArrH r,r3 {urrrpon npr{xoAr,rJrc.fi Ha cfler{rpaJrbHyro o6nacrr, pacrroJro}fieHHyro,

Ba npeAeJroM [arxeHoBcxoit ceprarn BoAopoAa.

flo coBery II. II. fiapeuaro AJrff ua6tro4enraft 6u.no oro6pauo ceMbAoBoJrb-
Ho .Epxr{x qe$euTl c paalurrHr,ruu {opualrr{ np}rBbrx 6necna. IIa uux 4ne.



(Y Oph ll o UMi) rpugaAilex(ar H c{epuqec1oit cocraBJlflotr{eii, octalrnnre -
r( rrJrocnofi cocraBJrarolqeir uaurefi lananrnxu. Ilo4po6nue AaHHbre 06 arux
sBeBAax c HpaTl(oft xapaHTepIIcrI{KoIl ux HplIBbIx 6necxa ilpuBoAflrcfl HIIE(g

B ra6r. l,

$ 1. Aunaparypa, rlBeroBafl clrcrella

Ha6"nro4eunfl rle$er,rA r] rpex rlBerax BeJrr'rclr n Sonyce rty4e 500 ,rr.4, reJlecltorra

cr,rcreMbr A. A. Maricyroea (MTM-500). Llprnlenxnrrancx Sotos.rrenrpltue-
cnafl annaparypa noApo6Ho oll,lcaHa B rpeAllAyllieii cratre tzll. B HaalecrBe

cBerolprreNrrrrrna r{orroJrr,BoBan {oroyrmomrlrerrb rltna BEl/i-l [22] c nr'rc;rropog-

rro-r{eBrreBr,ri\r +oroHaro/{oNr, ox,rraxr4aclrrrit rBep/-{oii yrJreIiIIcJroroii. llocte
rrpeABapr,rreJrbHor.o ycr{Jrerrlrfl IIocTOflIIIIoIo $ororona noCJIeAIIIIIi I,IsIIe}l'IJIcfl

[prr [on[oq!r Bel]naJrr,noro raJrbIlanOIIeTIla. Lnn perirCtpaUIII,I oTcaIeToB rIpLI-

MeHfJracb Sotoaanucr,. Bcte4ctnrre crIJrr,rIot'o paBJII{rIlItI Be"rrI,IIItlrItI orcqeroB

B pa3r{rrx {r,r,ulr:pax npu perrrcrpaqrrrr o'lcrleroB raJtr,BaIloxrerlta IrcrroJlE,SotsaHbI

ABa ocBeTr{TeJrfl, Aaroqr{e Ha rriliaJre $oroaautrcu ,qBa Saiiql,Ilia c [oCTOtIHHbIl\I

paCCTOtJr{IIex,I t\,rerqAy IIIIIIu. 3TO nOaBOIIIIJIO pelIICTpIlllOBaTb OTCTIeTLI, UpeBOC-

xo[rrqrle AJ][Iuy IIII{a.lIbI IIOTITII B ABa I)434.
I]ne:ronr,re xallanreplrcrnnrr {ororrerpa Arrrr Itpacuorlr lr rrn{panpacnor:i o6.rra-

orer:i cnenrlla rarrlne 6r,rnn paccuorpellr;I pance [21 l. Ou"nrtprr ]tc-tg (cl:7 ttn)
tr l{ap6Jrrrr (d:5 nnt) Bi\recre c {oroyN{Hon{rrreJrexl IroB]loJrrIJr[ rtoJtyul,ITb ctt-

cretly c ecf{iertrunurJlrr,r AJrr,rFranlr.r BoJrrl (oruecennrr}Il{ It I'IcroqIItIHy c paBl]o-

Mepr{LII{ pacnlleAoJroHlrel{ aHeprlIII [o cuextily), paRIILII\'IIr 7700 t 9400 A.
I4ccne4onanr,r0 queroRr,rx xallar{reprrcrllIt {orolretpa u cLlrroii o6;lacttr cuen-

Tl)a 6hrrro rrpoReAeJro l(orroJr]:rrrrcJrr,rro. f{.r1a IIa6rIoAeHrIii n ctotrt o6.nactr crrel{Tpa

6r,r"n nr,r6paH crrnr{i{ r[r.r.nr,tp Illotra BG-28 (d:2 ttn). Itprinaa ]Iporlycnarlrlfl
DToto d)rrJrr,rlla 6r,ura nlloNrepeHa rra droroa"Ileltrplluccnorl crcltrpo{orollerpe
C@-4. Onaaatrocr,, .r'ro n rrrr*paxpacrroil 06racrr cncltrlla rpolrlrcl(allrle 0rurr,T-
pa Haqrrrraercfl Torlblto c 7,2 .run, rAe .t)rllcrlrrlTeJrbllocrE,Io tloro5,1111o?flIlTc,nfl

Irotxr.I0 uperre6pe.rr,,
Izlaltcperrlre clenrpaJrbl{oii .ryBcrBrlrc,rrLrrocrr. )rrrHo}IitrreJr-fl Ir ItollorltoBoJr-

uoBoii o6racru cnerrrlla n1)ouoArrrrocrr lra onenrporfcltorretpe Ccll-1r. f[.ul aroli
qe"rlrr crarrllaptnuir cuerorlprrerrurrrt 5r,rn cHrrr rI BarIerIeII cllaqaJra r0pN{oaJre-

Irerrrorr, a Barer{ IIccJreAyexrr,rNI (roro3.,11119l1ulTe.rIeu. 3c}t{etirrturraa AJIr'rIIa

BoJrrrr,r crrcre[ILr c]lero[p[er{ru{Ha c cr'Irirrrr dru.nrtporr, orllocellHa-fl Ii ]Icrotlrlllny
c ltaBrroMellIIblxl- pacllpe/(e.r]eHl,IelI DHept'lII'I IIO cl1L)itTpy, oltaSa.IIaCL llaB-
norl 4500 a.

llpu nsrur,rcJrcrrlrlr o(tdtertruuur,rx Ailrllr noJrrI, coorllercrBytorqlx yo"roRI,IllI

rra6"rrro4eur,ril, nago yrrccrb rrorJrottl,crlrre R oIrrI,IItc rcJIecltora, llacnpele"leHrIe
BHepIrIr.I B CneltTllax BB0BA, a TartiHe CIIcIiTpaJrLIIoc ocJIa6JIeHIIe cIJeTa B aTMo-

otlepe. Cnexrpantuafl rrpoBllarrrrocrr, orrurrtrr reJIecxorla (uor.rrorqenlte It [{e-

rrrrcne Ir oTltalnclrne rra arerrrrpex aeplta.nax) B ll0cIleAyerroii o6nacru oltasa-

JIaCb tlpaKTr,rUe0r(rr nOCTOtIIInOfi lr ee IlJIlLflItIIexI I{il OTIIOCI,IT0JILIIyT qyBCT-

Br,rreJr6i{ocrl airrraparypr;r xlo}r{rlo rrl]crrc6pcqb. CnetirpanrHbre IiJraccLI ua6nro-

I{aBrxrrxcfl HaN'Ir,r 3ue3A B CpeAIIeNI ItoJIC6JIIOTCTI OI(O.rIO 3}IarreHllrr GL-G2.
IJoarouy llacrrer eS$entnrnr,rx AJrrrrr so.nn rrarreit rIBeronoft cl{crerrrl L{o}r{Ho



6rrro uponecrrr AJr.a BBeBArrr clenTpaJrr,Horo nJracca G2. V.rer uepaunouepuor,i

crrer(rpaJrbrroii upoapaurrocrr,r arMocsepbl r.rB[[eHrIJr roJrbno aS{ertrunuyro AnrI-
rry BoJrrrr,r cr{Hero {u.nrrpa.

5000 0000 7000 8000 9000 /0000

t0

4000 //00.0
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(Dnr. t. Cuentpa,nr,uax qyBcrBrlrelrLuocrr atrtraparypbr

B pe3yJrbrare uoJlyqerrbl cJIeAyIotqIIe c{sextunnrre AJII,III],I no;tu: 4800,

7700 u 9200 A. Hpunr,Ie C[eI(rpaJII]I{oii .ryscrnureII},Hocrll anlaparypbl? co-

orBercrsymqrrc arr,rM a{senrunnrrx{ AJrrrHar\[ nonrr, llao6pa]Hel{Er na (utr. 1.

Beprr.rHa.urubrl{I,I rrrrpl{xoBLrMrr Jrllurr.flnrr{ omIeqeHIJ tloJrox(enrlfl rlpeAeJroB na-

tueuon cxorl u 6 a,nruep on cxoli cepr,rr-'r B oAo Il oAa.

$ 2. MerognHa rra6.,rro4eur'rii, yrler aKcrrrHItIII'IlI

IJa6.nro4eurlt qe{elrq neJrl,rcb no nporparrN{e, Irpl,lMeutIerIoi,i o6r,ruuo uplt

oJIenrpo6clT0NreTpl{trccltlrx na6.rrro4eHrIfrx rrepeMeHHLIx 3BeBA. Antr narx4ofi

ueper,renrror,i 6r,t,[a nsflira oAHa BBeBAa cI]aBIreIrI'Ifl. Mcro4lrna o6pa6otltlt ua6-

lro4ennii (cu. uurHe) rroBBoJrr.rJra rrpoBeprlrrr rlocrotlrlcrBo 6necna DTrrx sBeBA

c rorrHocrbro 4o f0m,015. 3ree4r,r cllaBr{eHr{rl nr,r6i,rpanl,tcr, rlo BoBNIo}fiIlocrI{

6r1rannlrn n coorRcrcrnyroqeii rrepe]rerrlofi no 6rccny, cflel{rllaJrbHorly IIJIac-

cy rr rroJrolr{eur{ro rra lre6e. Illcrurroqerrl{e cocraBJIrIJIa p Cas, pacloJroxelrHarl

AarreHo or IIo;r.:rpuoii.
Cuucox na5;rro4anrutrxcfl rraNrlr qerlerr4 rr coorBercrRylorqux BIlesA cpaBlre-

rrr.rfl rrllr{BeAerr R Ta6Jr. 1. 3rra.rerrrur rrellrroAoB qe{eug, clel(TItaJIbIIbIe nJraccbl

rr Buc3Arrbre BeJrrrqnHbr qe{eu4 B }rancrrlryN,re I{ x,Inurl.\fyrle 6Jrecl(a r'I rlx I{oopAlI-

lrartr [prIBeAeHbr IIo O6uleuy HaTaJIory [e[]CN,rerII{IJx BIlC3,{ 1241. 3ua'renr'Itl

crleltTllaJIr,Hr,rx ItJraccoB, SBe3AEbrX BeJIIlYrrr.I I,r ItOOIIAI{HaT 3Be34 C}laBI'I0}II'Ifl

r|llr1lo,(clrbr IIo Itararlory leupu ,(pefinepa [23 ] (uprlre4errr,r droror[erpl'Iqecltrle
38C3l{r{r{e B eJrrrqrrrrbl).

Fla6.rrro4euurr BoJlrrcb rro crreAyroqeii cxeue: Itall{Aoe rroJrlroe Ha6rloAeHue

uepellenrroii BReBAT{ cocrorrJro r,ra rra6Jrro4errl{fl rrepeN,Iennoit, tsBeaAr,r cpaBl{e-

unn, SoUa rrc6a, a TaItlKe AByX OTC.IoTOR [Ia {OrOiuetpir.rcoltoxl CTaLIAapTe

(nroruuoSop [ocrorrrrfloro 4eilcreun). Itax na6rro4enne Btsc3A, ran r.r na6,;rroge-

nue {orra ne6a Cocro.nJlO LIB ItrecT'!I orCrIeToB B rpex rftrnr,rpax. Ila6rroAenne
BueaArr cpaRlrcr{urr u {oua ue6a 6r,r;ro paaAeJrerro rlo Bpelrerrl,I Ha AIle clll\Ix{er-

IllrarlrrJe rroJIoBr,IHLI, I,IB ItoTopLIx neptrafl Ha6IIoAaIacI' Ao IIepeN{eIIHoit, a BTo-

llafl rrocile. Taxag crlcreMa Barrrrcrr orcqeroB o6ecue.InsaJra Irpal{rlrqecxyro
oAHoBller{eHrlocrr, cpeAHrrx nroMe}rToB rr o4lrnaHonr,rii Bec Ha6JIIoAeH[il
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rl€pei\IeHtlol:i II 3BOBALI cJlaBlreHlrfl. .(.rrr,trc;rr,rrocrb Barrr.rcr,r orcqera B l{air{Aotl
r[r'r"T r,rpc cocral].rrrlJla 40_ 45 cet, a rroJrtroro rra6Jrroltenr,rrr rrellerrc]rrroi,r BBCB-
gtr 15-20 uuu.

V,re:r arriocrfepuort DHCT]rHnrIr,rrr n nu$paxpacuor,l o6Jracrr{ cnefirpa cJrorii-
Hoc, qg11 Ir BI{AI4MOII o6.qactr,.r. I{3-3a BJrrrflr{rrf rrorJlolqeHrra RolIflHbIx rrapoR..
lloaromy orrpeAeJ]er{rre Bncrr.rHr{rlrrr{ rrpoRoAr,rJrocr, no ua6.trro;,ierrr,rarr B]l0BA.

cpallHcl{Irfl. f{.lrl onpe4eJreHr,If rlx Rl.Iear}roc(repurrx rlneroBrrrx DnBrrDa.renroB.
Ir l-rer.t1llllH HalltlAy c rlepe}{cEHbu\rr,r SReSAaMlr I,r I4X lllteSAanlr.r cpaBrJeIIrE)
B nporl)aMMy rraSilroA0Huli 6srnw. Br{Jrroarerrbr craH/tallrHrrre 3Be3,r{l,r P Aql,
1Psc. tr4crro,rraoraB rrero/Ji.lny) patspa6orauu)/m B. ll . Ift,rnonoul,riu f25], rrbr
ro"l5rq11;114 I]IIeaTMocdlepIIble BI{aqe[rIrfl paBHocTel,i 3BeaAtrr,rx r]eJIIrrr[]r rJcex.

3Be3A CpaBlrerrrr.s 11 cfttronre:rpr.ruecHoro cTa:,q.!.apra tnoa. 3ro 4ano lJo3rrroE{-
I{ocTb ItirtI r{a;ti/lol'o ua6"rrIoAeIU,Ifl BBeB/IbI cpaBrrerrr,r,I lfoJlyrrrrTrr Brrarrerrl,re
tpaiiTop a ancrr,rHrrr{r4rlr

o. (t, co) : J43:!-J!ot- .I-'(z)o ' ({)'

rAe t (t, C") -- $axrop Encrr.rur(r{r{rr AJr.a cpelHero Nror{eHra Ha6,uoAeHr4ff
B HanpaBrrerrrrr4 Ha Aarrnyro 3Be3Ay cpaBlreHlrfl; F (z)"- Bo3Ayrtr[rafl lraccaT
Ira I{oropoft na6",rro4aerca BBeaAa cpaBHe}rnfl; m(2, t), u.Lod-Ha6JiroAeHIIbre n
IrHearrlocqlepHble 3Ha{e}II{.s paaHocreii BBeaAnr,rx BeJruquu BBeBAbr opaBHe}rrlrrr,
n {oronnerprlalecnoro craHAapra coorBercrBeHHo. Eraro4apfl oroirfy Mbr MotJrrr
creAr,lTr, 3a r{3MeI{0HI,r.EMr4 rrpoSprlr]HocTl,r B HaupaBJrer.rl4.flxT 6.nuanzx r{ }Ia-
.IIp aB JIeIrIrfl M Ha llepe]\{eHrrr,Ie 3 Be3Ar,r.

I4s rpu4qarr.r floqer,i c /{Jir,rgr{],rM-r,r p.rrAalrir ua6nrc4euuii (no .rerr,rpe, narn,
u 6o.iree uacon) Bcero qerblpe noxaBLIBalor Harrrrqr.re ue6o;mmoro atsrri\{yraJlb-

IIerDeulu ,r BBea[r,r
cpaBlreHr{E



Horo a$rpexTa. Hau6orbmafl paarrrn{a drar{Topa Brcrr4Hr{r{rrr{, onpe/{eJreHHor.o,
lro paa]rbrM BneBAar[ cpaBr{eHr{rr, R orr{x cflyqa.flx Hc npeBocxo4rr 0,r,04..
.{rr ncex rpr.rAr{arrr uo.reii Mbr oqegr,rJr},r cpeAger{BaAparflqHoe BHaareur{e or-
xnoneur'rft o" (t, Co), onpeAeJIeHHbIx rlo sBeBAaM cpaBHeHrr.fl, or ana.reunl?,
a(t, C), floryqeunbrx AJ]fl Tex ]r{e rror{er.rroB upeML,Hrr lto craHAaprHr,IM BBSB-
gau: Aa.nroo : *0*,017 , Lr".,roo- *+- 0-,014 n Aanroo : -.,,- 0',013.

Oruerlru, qro r{orrlua.rr rroJroca rapoB BoArJ (}rd,: 9400 A) [orra4aer-
s o6Jracrt nu$paxpacuoro $anr,rpa. I4a [pr4BeAe]rr{brx Brrrtre AaHHr,rx Br{AHo,
aITo AJrf atoro t[nnr,rpa Aa r{uul,rMaJrrrr{o. FIa ocHoBaHIIn EToro Mo}r{Ho crrrr-
Tarr,, qro HaJrr{ql{e BoAflrroro [apa B aruoc{epe B ycJloBirflx JrerHe-ocerrHe-
BI{MHero ce3orra n }tpr,rucHofi acrpo$r.rarn.recxoft o6cepnaropr{r{ He yxyArtraer
roarHocrb $oroanemrpr,rqecHrrx ua6;rrogeulrft s 6naH{afimefi aucppaHpacuofi,
o6nacrr.r c[exTpa.

[;rr 4nyx{cesorroB na6rrogeur,rfi: neruero (luorr-anrycr) lr oceHHe-B],rr,r-
nero (ceura6pr-4ena6pr,) uauu SrrJu.r Br,r.rr.rcJrelrhr cpeAur{e anauenur San-
ropa ror"rrotqenr{fl a,. B uepno.u cJryqae r,rcrroJrbsoBaJri.rcr, AaHr{Bre ARaAqarr{
rlrecTr{ HO{er1, BO BTOpOM - ABaAr{ar[ Cet{r4. Pesynma:rr,r flpeAcraBJrerrbr.
n ra6t. 2.

Ta6,;r:r,\a 2

?nroo irroo inroo

Jreruur:r ce,o.. d]ao+dio {u*ill, trr+{,0,
Ocelme-auNrnuit cesoH 0,26+0,04 0,08*0,04 0,08+0,04

Sauerno peBHoe y,,yqrtreHr4e ,,poBparrHocTr4 B ocenge-auiuHraft ,,epuol{..
Ftpome aroro, 6pocaerca B rJraaa, rrro B JrerHrfi uepzoA BerruquHa Saxropa
IrorJroIrIeHI{a n r.ru{paxpacuofi o6nacrlr (}"0:9200A) 6onrme, rreM B Hpac-.
uofi, 3ro, oqeBrtAgo. Br,rBBaIro HaJr]rrrueM BoA.rrHbrx fiapoB n arrnoc{epe, [pr,r-
ueu ;rerou [zx 6o,rr,ue, qeM oceHblo lt ar.nnoft. B nocJreArreM cryqae
drzoo: dgroo,

,(nr ur,rulrcJreur.r.tr ruearuocc[epnb]x Buaqenuft paanocreft anea4Hr,rx Berrir-
quH [epeMennoit anes4r,r fi SBeBAL] cpaBuenr4a Lm Mo?ngo rccrroJrr,BoBarb.

Sopruyny, npeArro)fielruyrc E. Ft. Ilnxososoft rr B. B. Hr.rxoHosbr* 126] nnl,
yrrera ar(crr{HRrtrrru upra na6moAeHr{rrx nepeMeHrrr,rx 3Be3A. B naureu cryqae.
crIeHTpaJIbIrbIe HJraccbr rlepeueHHbrx BBeBA r4 BBeBII cpaBr{e:u:r,n6t;-tn 6nnsnz,
rroaror'Iy I4BMeHeHLIe lrpoBpaqHocTI{ c qneroM BBeBAbr Mo}r{Ho 6rrno ne ysrrrr,rBarb r.I,

I{crroJrsaoBarr AJr.E Brr-rzcnenuft yrrpolqeHuyro {oprr.rlrny:

Lm - l1na, o _ ,r. (t , C,) lF (z)" _ F (z) 
"f, (Z\,

tge Lmr,, - na6.nmgeHrrbre BHaseHr.rfl pa3Hocrr{ BBeBArrbrx BeJr[Iqr4H rrepe-
ueunofi BBeBAr,r rr BBeBAbr cpaouerrr,rfl, a F (z), v F (z) 

"--- 
coorBercrByroqtre r,ru

Bo3AyrnHr,re Maccbr.

$ 3. Ha6rrc4emvtr tt r4x rorruocrb

3a nperun ua6;rrogeuufic27 aBrycra 1956 r. uo 5 nnuapa 1957 r.6nro uo-
ryqeHo 417 r.or,uttx na6rrc4eur.rut qe{er,r4. floc.ne fipeABapr.rrerr,uoft o6pa6or-
nu28 na6.lrronenlrft 6rr.iru ucn.rroqeHbr r{an HeHaAe}nHhre. I(pureplreu or6opa,



Ta6nnr{a 3

d
692, 520

698 ,383
774,407
737 ,41+0

7 41,340
77 4,478
706,310
774,542
741,406
706,38i

74,1,483

7 4,5 ,31)fr

llt,4zJ
'706,4t rr

7 4l ,541t
703,412
753,283
706 ,502r
741 ,598
747 ,506

708,tt92
706,558
7 12 ,427
71t7,565

751 ,4t+L
708, 562

712,4,78
7ir 1 , 506

751 ,56rt
753,513

75i ,6J 0

753 ,s7 t
765,288
685,1t01.

68.:,448
687 ,399
683, 538

765,431
685,523
765,4,97

691,1146

698,518
893,22,1

773 ,381
$95,429

p
0 ,009
0 ,017
0,018
0, 053

0 ,0s4
0 ,054
0,083
0 ,0E7
O, OBB

0, 120

0,128
0, 135

0, 11rB

0, 152

0, 159

0, 162

0, lBi
0, i83
0, i87
0, 191

0,20:)
0,21i
0,220
0,22,1

0, 236

0, 239

0,247
0,269
0, 299

0,299

0,322
0, 328

0,3.'r0

0,357
0 ,3fii
0,.382
0, 40i
O,tr13
o ,1rl9
0,t tt1

0 , 
zr58

0, 469

0, 1rB3

0, zr91

0 ,501

+0,435
0,453
0 , 

/156

0,428
0,451r
0,421
0,380
0, 386

0,421

.0,429
0, 1r1B

0,417
0,1t35

0 ,473
0,456
0,481
0,472
0,465
0,485
0,465

0,491
0,49,1

0,506
0,487
0,521
0,529
0,546
0, 616

0,622
0, 630

0,634
0 ,638
0,64i
0, 686

0, 635

0, 649

0,695
0,732
0,724
0,720

0,800
0, 839

0, 783

0 ,791

1 0, 833

SU Cas

ry
+0,6e2

0,712
0,707
0, 692

0 ,687
0, 698

0, 653

0 ,678
0, 678

0,687

0,679
0,676
0, 669

0,699
0, 689

0,692
0,68r
0, 691

0 ,7 1.1"

0,706

0,70c
0,712
0,737
0,700
0,696
0,717
0,728
0,757
0,779
0,757

0,777
0, 780

0, 799

0,819
0,817
0 ,831
0,835
0,828
0,832
0,852

0,857
0, 855

0,874
0, 873

r 0.878-r

+o']hg+
0,712
0, 691

0, 691

0,676
0, 693

0, 671

0, 667

0,690
0,642

0,676
0,684
0,691
0,674
0,687
0,7t2
0,720
0,705
0,713
0,674

0,693
0,72'L
0,702
0, 694

0,734
0,723
0,7L7
0,?30
0,718
0,778

0,745
0,748
0,756
0,739
0,743
0,74'L
0,760
o, 800

0,810
0,797

0,837
0,837
0,834
0,825

+ 0,803

-oTzst
0,2? t
0, 266

0,255
0, 238

0,276
0,261
0 ,285
0 ,2s6
0,257

0,251t
0,255
0,236
0,229
0,239
0, 193

0,207
0,229
0,219
0,235

0 ,219
0,223
0,237
0,212
0,153
0,177
0,197
0,137
0, i63
0,L32

0,1.45
0,1.4,1

0,155
0,135
0, 193

0, 185

0,t1t7
0 ,099
0,1 1L

0 ,1.110

0,053
0,024
0, 078
0,078

- o,oSt

10

N'L

0,000

+0,004
0,014

-0,001r
+0,012
+0,006

-0,016
+0,020

-0,007
+0,032

-0,001
+0,006
J-O O)'
-to o))

0,000

-0,013
-0 ,041

-0,014
-0,002
+0,03i

+0,017

-0,024
+0,035
+0,017

-0,04it
-0,003
+0,006
+0,029
+0,058

-0 ,021

+0,021
0 ,030
0,0/+5

0,060
0,076
0,087
0,075
0,027
0,021t
0,0i16

0,017
0,020
0,035
0 ,0i3

+ 0,07tj

J. D. hel
2435. . .

q)aaa L*nroo Lrnrro, A nz nroo
LC n"oo t

117 00
LCrroo r

/ 92oo



d
693,tr92
775,365
697,426
693 ,536
697 ,472

695,536
i7s,468
fi97,528
7 42,365
703,404
701 , 

zr59

703 ,469
701 ,540
ltl,/,'tll I

7 42,524

710,36:l
,828,319

7 42 ,576
705,541
826,424
752,378
707 ,545
752,4r0
7u,486
752,485

7lI,55t
752,528
'752 ,599
682 ,2156

684 ,406
682,522

'686,452l
iiBB, zr48

ii86 ,510
c,92,404

688,5J 2

77 4,28/t
737 ,284
692,456

g[/1 
,1119

8114,1171\

822,279
837,221
837,28s
.837 ,346

1)

+0,508
0,509
0,526
0,530
0 ,549

0 ,556
0, 562

0 ,578
0, s80
0,593
0, 600

0, 620

0,636
0,637
0,661

0,675
0,675
0, 688

0,689
0,703
0, 716

0,7'.1.7

0, 733

0, 738

0,77 1

0,772
0,793
0,830
0,843
0, 81+6

O, BBO

0, B?7

0 ,920
0 ,926
0,9/r9

0 ,953
0 ,954
0 ,973
0 ,976

+oloo
0,795
0,826
0,869
0,845

0,855
0,871
0,856
0,993
0,842
0,8.',r5

0 ,857
0 ,880
0,907
0, Bgg

0,9,34
0,912
0,900
o, Bgg

0,888
0,897
0,8_q4

0,921.
0,917
0 ,896

0, B7B

0,936
0,787
0,767
0,74t
0,707
0,607
0 ,580
0,545
0 

' 
/'89

0,585
0,462
0,452

+ 0,472

+ 0,535
0,51t2
0, 666

0,677
0 ,691

+ 0,744

+olgr
0,886
0,883
0,8fi6
0,911

0,912
0 ,918
0,910
O, B9B

0,897
0,905
0, 899

0,894
0 ,909
0,921

0,930
0 ,909
0,954
0 ,932
0, 920

0,929
0, 917
0,91.2
0, B9B

0,910

0,921
0,900
O, BB3

0, BBz.r

0,875
0,821
0,804
0,757
0,792
0 ,71+)7

0,752
0,7 46

0,707
+ 0,733

RT Aur

+ 0,818
0,802
0,835
0,864
0,843

* 0,915

+olaa
0,824
0,832
0,862
0, Bgs

0 ,837
0 ,853
0,847
0, 869

0,867
0,847
0 ,855
0 ,875
0,995
0,g0B

0,s00
0,906
0, 905

0 ,879
0,g69
0,907
0 ,891
0 ,929
0 ,911
0,906

O, B9B

0,876
0, Bsi
0 ,8r3
0 ,829
0,823
0, 780

0,756
0,767
0,718

0,734
0,693
0,7L2

+ 0,6e7

0,0 r0
0,022
0 ,Oti9
0,077
0,094
0,110

Arnrroo Lmorro

+ 0,740
0,74r
0,791
0, Bt1
0, 799

* o,sao

1t

T a6l:nqa 3 (npo\ontcenue)

LC n"oo,
I 27oo

-ol'ros
0,088

-0 ,050
+0,018

-0 ,040

0, 054

0 ,049
0,052
0,009
0,050
l),c72
0,0119

-0,003
+0,008

-0,027
+0,00:l
-l-0, 002

-0,058
0 ,037
0,036
0 ,032

-0,015
+0,016
+0,016

-0 ,021

0 ,043
0 ,059
0, 101

0, 131

0, 131

0,120
0, 195

0,J80
0,238
0,21t1'

0,18lI
0,21t7
0,253

--0 ,260

- 0,276
0,282
0,167
o, 1Bg

0,151

- 0, 170

LCrrro i
/ 0300

+o']bss
0 ,066

{0,01t''L

-0 ,00r

-0 ,007

+0,066
0 ,0e6
0 ,057
0,031
0,030
0, 039

f 0,0115

-0,006
+0,01I3
l-0,021

+0,020
0,0r1t
0, 051

O, OJB

0 ,053
0,016

+0,052

-0 ,015
.+0,012

0, 007

0,027
0,022
0,025
0,065
0, 0.18

0,000
+0,025

-0 ,003
+0,0r5

0,0,14

0,023
0 ,0s3
0 ,003

+0,038

+ 0,08i
0,0117

0, 046

0,053
0,Q42

* o,oso

J, D. hei
(Daaa LrnrTo,



T a6;ruqa 3 (npoloatcerLue)

q)a3a Alz.ro 
o L*rroo L,ntorro

L9ouno,
I 1700

LCr ron,
/ 9200

d
837 ,397
826,249
837 ,trtrg
837 ,485

826,318
826,391t
84r,354
826,478
8tt1,4LS
77 4 ,455
774,558
838, 21 1

82,7 .269
842,195

827,340
e27 ,432
827,505
77s,392
842,C43
824 ,358
753,555
824,504
828,2.93
787 ,360

828,372
828,448
828,521
765,467
765, 569

844,215
773,40/L
844,295
7BB ,37 rt

844,354

i74,242
7tt7 ,538
I l4,atJt
7zr7 ,5!)8
77 4 ,ttOD
bB4,372.

688, :lB0

681t,426
6c)2,111\0

708 ,365

p
0,124
0, t34
0,135
0,147

0, 153

0, 173

0, 186

0,196
0,202
fi,L'
0, 269

0,345
0 ,408
O,4IL

0,427
0,451
0,47t
0,493
0 ,531
0,627
0,636
0,666
0,682
0,703

0,704
0,724
0,744
0,831
0,858
0 ,953
0,960
0,972
0,975
0, 990

0 ,001r
0,02/t
0 ,03r1

0, 0/r0

0, (146

o,Ll2
0,122
0, 126

0,145
0,156

+oTtgs
0,775
0,909
0,85 i
0,8i9
0,863
0,933
0 ,891
0,9118

1,013
1,043
I ,183
t,286
1,315

1,304
L,:l2B
I,347
t,34tt
1,409
I ,1180
.t,458

t,487
I,497
1,495

t,489
1 ,506
1,466
r,296
I,152
0,5/t2
0 ,526
0,511
0,499

+0,49r

-0,217
0,217
0,t97
0, 169

0, 199

0,235
0, 190

0 ,208
0,173
n nro

+olsz
0 ,916
0, 925

0 ,960

0,933
0,9/r5
0, 956

0 ,939
0,974
0, 995

0,992
1,080
1,125
t,166

1,161
1,r77
1,153
1,153
1,199
1,26L

1,27 L

1 ,288
t,374

1.,296
i,305
1,292
1,L91
1, 108

0 ,790
0,768
0 ,820
0,751

+0,843

o U[,Ii
--0,545

0,547
0,528
0,507
0,535
0 ,548
0,512
0 ,530
0, 529

-0,s27

+o3ze
0,841
0,845
0 ,851r

0 ,848
0,884
0,882
0, 86/r

O, BB9

0,904
0, 920

0, 983

1,048
1 ,057

r,042.
1.,076
I ,067
1,061
I ,085
I ,158
1,138
1,158
1,181
1.,194

1,202
I ,189
1 ,193
1 ,095
r,072
0, 781

0 ,7(j9
0,762
0,742

+0,762

-0 ,617
0,590
0, 598

0 ,558
0 ,628
0,598
0, 586

0,57{t
0, 56i

-0,602

-cilots
0, 135

0,113
0,1.r2

0,lt7
0,089
0,020
0 ,039

-0,028
+0,032

0 ,033
0,1,20
0, 167

0,147

0, 139

0,145
0, 189

0,189
0,209
0,227
0,234
0,2r0
0,20t
0,172

+0,197
0,209
0, tB6
0, 107

+0,t02
-0 ,250

0,255
0 ,315
0,248

-0, 376

+0,315
0,329
0, 331

0 ,375
0 ,385
0 ,311
0 ,328
0,324
0,360

+0,293

arforc:
0,062
0,095i
0,115

0,080
0,064
0 ,067
0,077
0,088
0,077
0 ,069
0,083
0,074
0,115

0,1{9
0,109
0,094
0,094
0,119
0, 101

0 ,099
o,l2T
0, 109,

0,12't

0, tol
0,120
0 ,096
0,096
0,030,
0,022'
0,002
0,05&
0 ,008,

f0,082.

+0,060,
0,046
0 ,054

,0,048,
0,051
0,065
0,068
0 ,018,
0,035,

+0,068,

1)



'lla6.rrni1 a 3 (npo)onucerLue)

Allzeroo ACnroo,
lnn

cl

688,529
708,47lt
7 t2,446
'708,541"

141r,339
741r,393
741t,436

752,rr37
752,srt
"752,5u.

788,353
e,93,342
685 ,430
.689 

, 451
7Ot,387
,689,451

705,ltt[O
697 ,5s2
705 ,563
74t,317

753,250
7tr1,345
:137,4rc
753 ,333
741,426
737 ,465
7 45 ,417
753 ,408
741.,5LI
753,4t8

:l4I ,573
753, 531

773,l1/al
753 ,615
.686,297

682,4t5
.686,4,,17

686,531
706 ,460
706,540

742,295
774,t83
742,503
742,552
77 4,352
742,601

p
+0, i59

0,156
0,184
0,20t
0,219
0,232
0,243
0 ,259
0,277
0,288

0 ,306
0,372
0,379
0, 391

0 ,3gg
0 

't'120,412
0,1t32
0,450
0,457

0,463
0,472
0 

'/+730,434
0,485
0,497
0,490
0 ,503
0, 506

0,518

0,522
0 ,53./r
0,550
0 ,555
0,597
0, 619

0,627
0,656
0, 676.

0, 697

0, 701

0,737
0,756
0,768
0,779
0,781

-oica
0,23s
0,266
0, 239

0,2tl
0,179
0,184
0,175
0, 185

0, 161

0, 150

0,122
0,153
0,162
0,t7o
0,15/t
0,162
0,144
0,130
0,098

0,096
0,113
0,099
0,t20
0, 106

0,141.
0 ,1.01t
0,r02
0,110
0,053

0,130
0,t25
0,156
c,770
0,L43
0,141
0,115
0,1,25

0,127
0,r27

0, 131

0,127
0,t37
0,t15
0, 109

-0,169

-otrs
0 ,539
0,521.
0,542
0 ,532
0,489
0,506
0, 507

0 ,539
0,514

0,5/t9
0 ,516
0,503
0,482
0,513
0,497
0,S/tl
0, 500

0 ,502
0 ,465

0,467
o 

't'760,517
0,422
0,/t57
0,501
0 ,500
0,452
0, 503

0,449

0 ,493
0,52,r
0,517
0,523
0 ,49e
0 ,509
0,491
0,487
0 ,490
0,507

0,478
0,498
0,497
0,412
0,547

-0,518

-oTss,,
0,617
0,542
0,615
0,593
0,579
0 ,583
0 ,5Bg
0 ,606
0,57C

0,561
0 ,560
0 ,559
0 ,56r
0 ,586
0,559
0,574
0,592
0,576
0, 5118

0 ,539
0,545
0, 538
t),54tt

0, 5/r8
0,539
0,543
0,542
0 ,57 1.

0,529

0, 550
0,574
0, 590

0,584
0, 566

0, 567
0,533
0,570
0,576
0 ,580

0 ,540
0,572
0,558
0,543
0,565

-0, 555

+teae
0,310
0, 351

0,3t4
0 ,320
0 ,333
0,326
0, 318
0,347
0 ,350

0,385
0,372
0,325
0,320
0,333
0 ,350
0,358
0, 359
0 ,373
0 ,363

0,358
0,3s3
0,l+LB

0,331
0 ,352
0,341
0,399
0 ,356
0,386
0,399

0,357
0 ,398
0,364
0,352
0,360
0, 370
0,372
0,350
0,361
0,370

0,344
0,377
0,363
0,372
0 rt36

+0,354

1J

LCrruo 
'i 9goo

+cibo:
0,065
0 ,030
0 ,059
0,059
0,061
0, 0(13

0 ,083
0,06ii
0 ,0tj7

0,021
0 ,051
0,037
0, 075

0 ,068
0,0.;1
0 ,049
0,080
0,061
0 ,078

0,077
0 ,059
0, 0i9
0,117
0, 08/r
0 ,067
0,047
0,08;i
0 ,070
0,080

0,0c 1

t),040
0 ,062
0, 07lJ

0,007
0,042
0, 036

0 ,083
0, 089

0 ,058

0, 059

0 ,064
0, 049
0,067
0, 006

f 0,0/r9

J. D. hel
2435. . .

(I)tr3a Arrnroo LnLrro,



OaBa Arzouoo

T a 6;rrrqa 3 (n.7:o0otmertue)

Alrz'nroo
A Cntoo ,

I ttoo
LC noo t

/ c200

d
774,r]34
774,517
683, 378

687,429

683,510
707 ,?r55
687,526
703,42t
691,523
707, 483

703,551
711,53C

747,',260
7 47 ,342

751,325
747 ,396

709 , h33

828,22tt
686,349
6BG , 

zr70

77 5 ,303
71:1t ,254
695 , hB9

7 44 ,392
682,342
682,472

691 ,404
700,296
69i , irOt)

7i0,299
789,200
710,390
829,t75
687 ,349
687, zr58

705 ,3210

7Q5,475
683 ,1122

705,523
683,441)
ti92 ,368
692,481
70r,43t
701,523
74t,459
688 ,328

'])

0 ,800
0,821
0 ,862
o ,882

0, 895

0 ,902
0,907
0,911
0 ,91/r
0 ,935
0,941t
0 ,954
0 ,951r
0, 975

0, 978
0,989

?11

-(,1, 
1116

0,178
0,165

' 0,215

0,148
0, 188

0, 161r

0,172
0,159
0, 196

0, i83
0,179
0, 198

0,201

0,791t

-0,193

-oiboo
0,510
0,523
0 ,533

0,496
0,535
0 ,486
0,540
0 ,515
0,569
0 ,532
0 ,500
0,54,3
0,522

0,554

-0 ,559

-o3rt
0, 582
0,s54.

0,594

0, 558
0 ,589
0,544
0,594
0, 576
0,609
0,574
0,548
0,581
0, 589

0,600

-0,626

rn
+0,368

0,341
0,356
0 ,310

0 ,337
0,339
n et.)

0,315
0,353
0 ,369
0 ,3/r1
0,321t
o,352
0,319

0 ,350
+0,370

nI
+0,034

0 ,057
0,02L
0 ,062

0, 048
0 ,061
0,045
0,049
0, 050

0,027
0,04s
0 ,053
0 ,029
0 ,060

0 ,045

+0,061

--o ,028
0,059
0 ,048
0 ,0110

0,042
0,058
0 ,063
0,c42
0 ,056
0, 051

0 ,07 /t

0 ,058
0 ,025
0 ,060
0,026
0,026

-0 ,0011

+0,010

-0,030
0 ,016

-0,029
+0,003
+0,016

-0,0r4
--0 , 011

+0,013
+0,006

-0 ,004

+0,010
+0,00{i

0,01r
0 ,017
0, 032
0 ,059
0,086
0 ,086
0 ,088
0,!1"7
0, 129

0, 158

0,172
0,t76
0,193
0,20(i
0,219
0, 226

0,23 t

0,257
0,282
0,314

0,344
tJ ,350
0, rJ55

0, 376

o, 384

0,410
l),11J2

0 
' 
z'53

0,457
0,480

+0,656
0, 649

0,655
0,709
0,737
0,784
0, 756

0 ,839
0,794
0,s12

0 ,926
0,936
0,979
i,020
O,9BB

0 ,978
0,977
1, r0r
7,074
1,078

1,177
1,180
i,139
'1,238

T,228
T,258
1,279
1 ,280
t ,341

+t,225

T Vul

+t,r3,l
7,r23
t,t2t
I,152
1,136
1 ,150
1,150
'r,170
1,163
1.,206

1,195
r,203
'I ')r,')

r,2t9
t,24r
7,25t
I,256
1,280
1.,264
1,,287

1,311"
1,327
1 ,335
1,338
1,361
n uln

1,382
r,376
I,401t

+1,389

+1,t64
1,181
1,158
1,t84
t ,178
L,204
r,204
t,2r9
7,215
L,251t

1,261
|,255
t,254
L,276
1,267
1,298
1,260
1,267
1,291.
1,324

1 ,350
1.,320
1 ,315
t ,310
I ,366
r,358
1,377
1.,377

I ,395
+1 ,405

-0,465
0,452
0,448
0,t tn1

0 ,397
0,357
0,322
0,336
0,356
0 ,304

0,264
0,264
0,236
0,196
0,255
0,264
0,264
0, 185

0,185
0 ,200

0,136
0,149
0,20L
0,094
0,143
0,1.2t
0,089
0 ,088
c, o69

-0 ,L7 t

14



T a 6,rr,rq a 3 (npoAontcerr,ue)

-oi'oz.t0,02L
0 ,000
0 ,012

-0,025
+0,012

-0,034
+0,003
--0,016

0 ,008

0 ,032

+0,010

-0,01i
0 ,032
0,010
0,031
0 ,009

-0,042
+0,022

-0 ,029

0,006
0,010
0 ,015
0 ,001
0 ,075

--0, 043

+c,025
-l-0,0216

-0 ,056
0 ,019

0 ,057
0 ,000
0, i03
4,041t
0,090
0,0b8
0,112
0 ,08r
0,()5t

_-0 ,0fi2

l0,Ittl
0,150
0,128
0 ,200

+0.211

d
688 ,406
688, 4BB

697,451.
737 ,3t,1
697 ,510
7A6,425
706 ,520
684,35/+

693 ,314
684,491

773,238
693 , 

z162

7 42,317
712,291

751,260
7 '12,1101r

742,450
751,412
7:12 ,505

689,433
689,490
707 ,324
787 ,216
747,379
707 ,512
747,tt56
685,350
692r,398
703,298

703,365
823, i60
703,tt45
703,512
7 1;l ,1t96
690, 330
ti90, 1193

708,339
779 ,319
828, 152

827,459
TrlG ,35 t
788 ,331
828,258
828,415

'p

0,496
0,514
0,530
0,532
0,543
0 ,sb8
() ,580
0,582
0,597
0,613

0,620
0,631
0, 650

0,65/t
0,661t
0,665
0,680
0 ,680
0, 699

0,7()2

0,726
0,740
0,76I
0 ,771
0,790
0 ,803
O , BT]B

0,807
0,842
0,8r3

O, 868
0,875
O,886
0,901
0 ,926
0,c30
0 ,966
0 ,990
0 ,991
1 ,000

+rlboo
I,342
t ,356
'.1 ,31t9
1,294
1 ,365
7,422
1,440
7,421
.l tt\

1,430
I ,411
1 ,1159

1,502
t,477
t,427
1,447
1,469
t,461
7 

'1t76

r,486
1,473
7,477
1,422
1 ,407
1 ,307
1 ,30r)
t,317
1,233
1, i88

1, tlC
I ,046
1 ,01rG

0,972
0 ,835
0 ,802
0 ,712
(),$72

0,631r

+0,651

m
*7,ttr4

7,4r3
1,,427

1.,425

7,437
r,433
1,440
7,1t76
7,449
t,504

1 ,476
1 ,510
1,485
|,493
I ,519
I,477
t ,503
t,495
1 ,506
1,488

I ,531
I ,513
t,520
t,518
t 

't'791,458
I,488
1,551.
l 'trllr,401

1 ,361
1 ,376
t,297
1,317
I,187
t,214
1,136
1 ,135
1,119

+1,13e
RX Carn

-L, ))Q

2,276
z,zoo
2,273

+2,298

+tT+N
1.,432
t 

't'36
1.,434
t,464
t,433
t,477
1,466
7,tn66

1,5L7

I ,509
t ,539
1,502
|,517
1 ,519
t,507
I ,509
1 ,535
1,482
1,540

1,545
1,523
7,529
7,520
1,560
,t 

,491+
I,460
!,502
7,462
1,1t21

1,417
1.,377

1,405
1 ,358
1,294
1,265
L,233
L,200
t ,170

lI,t9tt

ln

-0,123
0,044
O,OBB

0 ,068
0,037

-0 ,078
+0,001

-0 ,037
0,029
0 ,082

0 ,050
0,005
0,036
0, 002
0 ,057
0 ,057
0,056
0, c25
0,046
0,018

0,041t
0 ,041
0,049
0,095
0,167
0,139
0,145
0,23/t
0,168
0,205

0,268
0 ,328
0,242
0,344
0,350
l),421.
0,4r 6
0,438
0,47t

*o,tt92

+0,088
0,106
0, t1r3

0 ,029
+0,094

0 ,001
0,012
0 ,054
0,100
0,120

r D Q97

2,3C0
2,298

*2,1170

+2,078
2,107
2,102
2,076

+2,091

15

J. D. hel
LttJJ . . . Oaaa L*n oo L*rroo Lmoroo

A0'rsooi
,1700

LCrroo,
/ s2oo



d
844,250
844,405
789 ,230
765 ,593
77 4,325

751 ,472
775,267
75t,581t
775,435

.823,20t
752,347

.824,325

753,t142
.841 ,328

.84r,392
826 ,280
842,175

.842,258

.826,456

779,251
787,280

,827 ,221t
.827 ,365

688, 358
,688, 466

705 ,385
705,501
,697 

,401.
756 ,300
773,t99

,689 
, 399

689 ,473

706 ,355
706 ,488
765,243
765,325
690 ,1J51

77 4,262
707 ,293
,682 ,378
74t,283
'14r,379

T a 6;rrqa 3 (n,po0onuceu,ue)

T)

0,r22
0,t41
0,168
0,180
0,284

0,395
0,403
o ,1109

0,424
0 , 

z161

0, s00
0,534
0,603
0,641t
0.,752

0,760
0.,851
0 ,859
0 ,870
0'872
0',906

0,921
0,970
0 ,988

0,013
0,02{i
L\,04!t
0 ,058
0 ,092
0,1lI8
0,134
0, 1:J7

0 ,:14.1t

0,'146

0, I60
0,i76
0, 185

0, 195

0,25r
0,26r
0,272
0,299
0,327
0,338

+2,385
2 

'/'72
2,434
2,513
2,455

2,845
2,67 t
2,840
2,787
2,863
3,047
3, 131

2,951
3,r37
3,71t3

3,110
2,906
2,892
2,937
.2,824
2,667
2,628
2,382

+2,397

-0 ,532
0,462
0 ,368
0 ,337
0,309
0,226
0,261
0 ,301
0,286
0,34r

0,305
0,313
0 ,358
,0,322

0,314
0 ,338
0,303
,n ,rq
0.,072

+0.,001

m
_L' )O'

2,298
2,280
2,262
, ,,,
2,395
q rno

2,358
2,394
2,457
2,439
2,467
2,558

2,685

2,652
2,576

2,518
2,520
2,Att
2,4t9
2,304

+2,26t
S Sge

-0,529
0,497
0,490
0, 509

0,487
0, 469

0,485
0,460
0,497
0,482

0,481
0,489
0,527
0 ,537
0 ,563
0,535
0 ,536
0,516
0,387

-0,381

In
+2,085

2,117
2,,r01
2,118
2,05!t

, ,r1
, ,r)
2,239
2,287
I O92

2,3t5
2,287
2,39t
2,403
2,473

2 ,399
2,416
2,345
2,364
2,353
2,278
2,278
2,152

+2,t1.5

-0, 673

0,643
0,574
0,584
0,572
0,539
0 ,555
0,619
0 ,576
0 ,567

0, 595

0 ,631
0, 596

0,607
o, 608

0 ,602
0 ,549
0 ,554
0 ,523

-o , 
/186

4{ne
O,,L,L7

0,1.52

0,242
0,164

0, 453

0,292
0,473
0 ,393
0 ,391
0, 612

0,709
0,419
0 ,543
0,46/+

0,461
0 ,336
0 ,389
0,42t
0,30/t
0,262
0 ,258
0,087

+0,122

-0,001
+0,036

0,106
0,166
0,176
0 ,269
0,224
0,1,47
0 ,205
0,145

0,r7t
0,163
0,175
0,224
0,246
0, 203

0, 230
0, 283

0 ,317

+0,386

+oTnt
0, {86
0, 170

0, 110

0,t6tt

0, 160

0,153
0, i15
0,104
0,zlr
0,120
0,184
0,L77
0, {90
0,213

0,249
0,151
0, i93
0,1s2
0,166
0,71t8
0,t4t
0,152

+0,156

+0,146
0,143
0,081
0,074
0,083
0 ,070
0,076
0,160
0,078
0,085

0,015
0, 139

0,077
0 ,071
0,052

- 0,069
0 ,014
0,042
0,132

+0,102
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d
691 ,342
775,208
691 , 

zr83

708 ,305
683, 35e

683,475
?00,320
742,251.

7 42 ,31+6

142,394

692 ,3r5
692 ,496
709 ,336
751 ,281t
684,322
751,386
684,479
701,410
827,155
701 ,501

693 ,359
693,515
710 ,310
685 ,323
685,493
744,286
828,173
744,362
69/r,305
711,308

753,364
686,322
7l i , 4165

680,494
703,346
703,494
695,307
179,264
7 !2,:l5A
(t87 ,324

587 ,1t76
696,338
822,1Stt

p
0 ,369
0 ,37lt
0,386
0,393
0 ,416
0 ,430
0,440
0,442
0,451r
0,460

0 , 
z'85

0 ,507
0,516
0,520
0,531
0 ,532
0,549
0 ,570
0,571
0,581

0, 610

0 ,628
0,632
0,651
0,671
0,68s
0, 693

0,691r
0,722
0,751

0, 708

0,770
0,770
0,790
0,801
0 ,819
0,842
0,858
0 ,870
0 ,890

0 ,908
0 ,965
0 ,975

ln

-0 ,033

+0,050
0, 040
0,02L
0 ,000
0,135
0,111t
0,093
0,085
0, 133

0,166
0,21.5
0,223
0,24/*
0,280
0 ,261
0,291.
0,323
0,31t/t
0, 359

0,425
0,476
0,378
0,415
0,409
0,4/t5
0,42',.1

0,435
0 ,3Bo
0,395

0 ,317
0, 280

0 , ilzr9

0,226
0,212
0,t41

+0,019

-0,038
0,086
0 ,1.41t

o 2n6

o 
'1t20

-0,1t56

-oloo
0,357
0,358
0, 350

0,361*

0, 360

0 ,323
0,309
0,294
0,285

0,278
0, 250

0,247
0,227
0,27 4
0,222
0, 206

0,176
0,195
0, 140

0, {51
0,127
0, to8
0 ,084
0,oB7
0,105
0,107
0,029
0,095
0 ,098

0,t41
0,126
0,1.23
0,150
0,180
0,209
0, 268
0, 293

0, 332

0 ,380

0,379
0 ,509

_.0 ,538

m

-0 ,496
0,482
0,496
0 

'ttg7
0 ,466
0,407
0,447
0,445
o,470
0,zrl5

0,4L3
0,38{
0 ,373
0 ,380
0,330
0 ,386
0,408
0 ,349
0 ,305
n ,q,

0,232
0 ,304
0, 289

0 ,296
0,242
0,22/+
0,195
0, 198

0,2'r5
0,22?

0,240
0,305
0,208
0,270
0,3i2
0 ,302
0,404
0,39 j.

o ,439
0,423

0,503
0,544

--0, 562

+oTeo+
0 ,343
0 ,405
0,362
0,.107

0,438
0,437
0,400
0 ,350
0,431

0,452
0,457
0,480
0,480
0,554
0,479
0 ,461
0,491t
0 ,538
0,1$5

a,473
0,607
0,481.
0,523
0,482
0,557
0,524
o ,1168

0,44'l
0,1190

0,460
0 ,381
0,1t7 4

0,381
o 

' 
1106

0 ,385
0,2s7
0,269
0 ,258
0,227

0, 161

0 ,093
{0,07tt

+0,142
0,126
0,t46
0,133
0,089
0,068
0,127
0 ,094
0,117
0,1,23

0,L32
0, 130

0,126
0, 11rB

0 ,050
0,181
O,zBL
0,170
0,109
0,146

0 ,076
0,145
0,177
0,209
0,155
0,125
0 ,093
0,166
0,117
0,1.41

0 ,099
0,1.82
0 ,089
0,118
0,124
0,093
0,135
0 ,093
0,069
0 ,029

0,120
0 ,037

-l-0,0I3
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691 ,309
69i,384
708,281
692,294
693,285
693,384
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695,288
695,372
696,317

697 ,344
698,345
682 ,317
683,299
683,407
70t,2BB
684,299
6Bs ,302
703,276
686 ,368

687 ,285
687,372
705 ,3i0
688, 31 I
706,278
689 ,376
741,254
690,294
690 ,372
7 42,233

708,281

,I)

0,002
0 ,006
0,052
0,060
0,1i8
0, 123

0,176
0 ,235
0, 239

0,295

0,355
0,4t7
0,477
0, s34
0,51t1
0, 585

0 ,593
0,6.-15

0, 701

0 ,7 tlt

0,767
0,772
0,820
0,827
0,877
0, 889

0,920
o,943
0,947
0 ,976

0,994

m
+2,068

2,728
2,079
2,050
2,129
2,17'I
2,201
2,298
2, 305

z 
"lo')

2,487
2,469
2,491
2,517
2, 58i
2 ,671
2,765
2,640
2,595
2, 698

2,629

,,tn
2,359
2,308
2,287
2,191

2,130

+0,058

Y Oph
tll

*7,tto0
1,402
1,376
1,379
I ,363
1,357
1 , -c85

t,415
1,432
1,479

I ,536
1,542
1,577
1 ,586
I ,618
1,645
I ,659
t,643
1 ,639
1,707

1,694
I ,658
1,623
1,580
1 ,580
1 ,583
1,514
7,496
I ,500
7,435

+1,379

m
+1,058

1 ,039
0, ggg

1,065
l,01to
1 ,033
i ,068
1 ,080
1 ,063
I ,094

t,146
I,127
1,198
1,240
1,239
1,25/t
I ,295
I,Z.tl
1,275
1,304

1,263
L,a+D

1,230
I,278
1,213
1,191
1,139
1,133
1 ,083
1 ,086

+1,0s2

+olzg
0,757
0,703
0,698
0,764
0,758
0,836
0,891
0,870
0 ,953

0,936
0,916
0, BBg

0,924
0,948
0,984
1,072
0,974
0,91tL
1 ,000

0,932
0,909
0,782

0,763
0, 730

0,770
o ,690
0,621t
0, 692

+0,675

+0,346
0, 352
0, 362

0 ,319
0 ,317
0, 303

0,312
0 ,329
0,35S
0, 37'i

0, 384
0,400
0,384
0,343
0,371
0,379
0,362
0 ,371+

0, 369
0,372

o,1tl7
0, 368
0,392
0,3011

0,359
0,396
0,322
0,370
0,396
0,343

+0,313

cJryffirrJra ycroitqr,rBocrb pa6orr,r affIapaTypbI, IIpoBepflBtrra.flcfl IIo Sotouerplrre-
Cxol\{y crarrAapry, a rax}I{e ycrollqltBocrl ilpoapasHocTl{ arMoc{epbl, oIIeHI{-
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Irbrx BBeBA 124], e rperberr, qerBeprorlr r{ rlflTorr--pa3Hocrb cr4Hl{x (Anoroo),

HpacHlrx (lntrroo) I,r xH+panpacubrx (Arznroo) BeJrr4qlrlr [eper,reHHoit BBeBA[,r rl
coorBercrByroulefi BBeB-

Ahr CpaBlleHr,rfl? B urec-
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BercrByroqafl paslrocTr,
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Cas, T Vul, o, UMi) 6srrn
BhIIII'ICJIeIIbI IIOpMaJIf,I{bIe

TOqHrr AJrrr nllrrBbrx 6JrecHa
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To.ruocm rra6nro4erurfi 6u,rra rrar{r,r oqerrerra [o ourn6xau, c l{oropbrr{r,r orr-

pe,(eJlfrJlrrcb BHearx{oc{eprrbre BHarrer{rrri Be[nrrrrH Ir q1]erotlLrx BItBr.rBa-

JrerrroB BBeBA cpaRrrenur. Cpc4Hrirr riBaAparnrrrrafl orutr6tta oAl{oro onpe,I(eJre-

rrr,rfl nuearruoc{epnor,i BCJrr,rqrrrrrrr BReaALI cpalIICIII.Ifl oltaaa.lracb panuoil

+0', 0i 5 .Cpegnue RRaAparuqru;re yn.[ oHcr{r,rfl Ha6JrloAcunfi neperreltuct ii, 66rr-
,{ILIO, qOtr{ 3TO SIIaqeI{I{e, N{Oly1'yltaBLIBaTE, I{a IICCllaq}IOIIapIIOCllb ee nllrrnOii
6necrta, rel,r 6o.lree, rrro llolrroctr 4rrtilrlepelJrlllaJlblrr,rx na6;tro4cuttli ncpcrlell-
rrbrx BBeBA AoJrlnrra 6rrr:r nlrnre. Peaynr,ra'rLl oIIeIII{rI cpeArrl,rx lir}a/1)arrlar}Illx
yHnonenlrrt orAeJlr)rrr,rx na6nro4crrlrri or cpeAIlIIx II.tI{ 1ro]lrraJlLrrlx IillilBInx
6",recna r,r l\Bera rrpr.rBe/{oHr;I n ra6.u. 4.

Il[a 4auur,rx ra6rnqbl BIIAIIo, qro DrlI yIt.[oHe]ILI[ ]r llaAe cryqaelr 11c'iicrntr-
Te.IIbJ.ro Nrerrr,rrrc I{JIr{ paBIrLr 0",015, r.ro s 6olE,IILIHCT]Ie cryqaeB Irecno.rlblio

trpeRocxoArrT oTy BeJrL{rII{}ry.

Crurrrrr,rpl paa6poc (+0',050 n !0"',077) uonarr,rnaer ((cLIrIrIrI) BerIrarIIIIa

rr (clrHe-npacrrrrit> 4neronoii Drtrr.rBaJIeHT RX Cam. Cnc4yer rloAqelll{Hyrr,, rlro

ItpacHr,re n nurfpaHpacr.I],Ie BeJrllqr,rnr,r otot? neperlerlHoii 6olr,uroro paa6poca rte
uoHaBr,rBaror. Coornercrnyroqafl 3ReBAa cpaBrrerrr,r.s BarrerHEIx rtole6aurrii
6necna B clrrreN,r tfulr,rpe rax]fie rre [oI{aBaJra. Ilo-uIr4r'txtorry, 6o;rr,rur,re {ryrt-
Tvar{t,ru 6necxa RX Cam u cr,rucri o6,nacrrr o6yc.uorrenbl ]Iecralp,IoHap]Iocrblo
rpnnoit 6.rrecxa carrort r1e{en4r,r D no}lornono"urronori aIacrI,I clenTpa. Hauorr-
Err{lr,rrro f . fI. 3axapon 127 ] na ocnonarurlt Bl,IByaJrrnrrx na6rro4eunli RX Carn
yna3brBaJr rra r{Bl{eueHrre Br{Aa ee rtpr,ruort 6.uecna or nepl,IoAa n ilepuoAy.

O6parqaer na ce6s uHrrr,rarrrre ral{;+(e tot rfanr, uro y RX Cam cpegnee

HBaAparr,rqHoe yHJ]OHer{r{e (CUHe-r(pacHoro>) ItrBeTotsoIo DItIrIrlaJIcHTa or cpc4rrefi

xpunou IIpeBocxoArrr cpeAHee nBaAparurlrroe yltJrolIoHIIe B clllrenr trr, Te[r 6o;tee,

E np&crroi\t drr,uurpax. Sror {axr rro}ner ua6nro4aru,cfl, ccJrrl yBeJrrIrIcHIIro

6necna n npacuoi,i o6,nacrlr coorBercrBycr orI-IocIIreJrbIIoe yrreHr,rrrcHlle 6lc-
,cma o cnnert o6nacru, n nao6oiror. Illntepecno, rITo no4o6uan Ita]lrll]ta Ha6rlo-

Iaercfl Tanlr(e y SV Cas u T Vul, rrlrero[(rrx ]t&BilJlocb 6r,t 4ono,ur,rro cta6lurr,rrr,te

npr{Bble 6"necxa. V 4pyutx anea4 S Sgc, RT Aur, Y Oph cpegrroe Ittra/Iparllrl-
HOe yItJIOHerrr4e /IJIfl (CrrrIO-r( paCH Ol'O) EItllIIIlaJleIITa Tar{}fie CJIeTI{a BLlrre,

HO NIOI{IIO CIIITTATb, qTO 3TO OTJIIIqIIC IIAXOAIITC'I B NI)ETIEJIAX TOITIIOCTI,I OIPE-

AeJrerrr,rfl cpeAlrux ItBaAparI{urIr,rx yn,rrorrerrttit.

-lanlru o6ltaaoru, aHaJrr,IB Torr[ocrr.I rra6.rro4enuft ltoanol-aer BI{fIBIrrb llecra-
r{rdorraprrocrr, npnnort 6nccna IIX Carn B cr,r}rr{x Jryuax, a ralt}I{e IToBNIoEtI{nIe

none6anr,rn (cr{rrc-npacHoro) qr}eroBoro DI{BI{uaJICHTa RX Cam, SU Cas,

T Vul.

S 4. Itplrer,re -6necxa rr uBera

Paccuorprtlt noApo6rree, HaH r.rBNrerrrlrorcfl npllrlr,re 6;reclta B AJTLTTIIIoBoJTI{o-

roit o6nacur clenrlla y qerfcu4, Lrxrerolqlrx j]aBrJ.rquyro rlopuy ItllIIIrrIx 6.necrta.

i{cSeu4r,r c r(prrBlrMr{ 6necntr'r'nua 6 Cep rrr.rnanux rr3xrell0IIIIr,i urt4a IipuBLIx
e nu{paHpacuolt o6racrrr crreltrpa o6r,r.rrro IIe roI{aBLIBaror [3, 5,6,7 ]. Cor;nac-

Ho r{arr[M na6nro4enr.ram (crr. Sur. 2-5), BIr,( n[]tlBlrx 6.uecna SU Cas,

clUMi, T VuI, RT Aur u rpex o6racrnx c[enrpa oArrr{ar{oB. Manclruylitr n r,u't-

rrrrMyl{br rrorrrr{ ucex r{prrBbrx 6.lrecna r,r rlBera Il rrel]Bon{ uplr6"nltmeru,Il{ Tar(E(e

ooBrlaAaror. I{enoropoe ucnrroqeH[e cocraBJrflror ItI]rIBLIe qBeroBoro aItBI'IBa-

oo



JIeIITa (C,,oo/o,oo), n{tr}II,IL{yN,r},I ItoTollblx Fra }reCHoJILIto AecrrTblx ne]lrroAa olre-
pexaroT N,rr{}rrrt{yMr,r ocTaJrbrrttrx npn Br,rx,

Bonec I,IIITellecI{rIe lleByJrr,Tarrr r\{o}xrro oa{rrAarrr y I{e{elrA c }ip}ulH},ri,r
6necna rrnal Aql. A. Eerrrrer' [4], naSrro4arr HprrR)rro S.necna S Sg'e r o6.rracrn
8000 A, rlorrytltrr;[, .rro n aroii o6lacrtr cilcltr]la BropI,ItI]ILII"I rop6 y S Sgc ync-
Jrr{qlrBaercrr rr crarroBr,rrcrr p&)}rrr,r}r rnatsr{o}ry trar{or,rxryriy, I{rr. Cre66rruc rr

Ap. IB I rra6nrc4a.rul np]rBr,re 6"necrta 1l AqI n o6.nacrrrx 6400 rr 10 300 A. Sarrer-
Horo ylrcirI,IrIelIIrtI nroprItIIroI'o rop6a rra DTr,rx I(prrRLrx ro cpaBlrcrrrrrc c I(pirrLr-
l{I{ rl BLIAI,lL{oft o6.uacru rIr{I,1 3aN{egeHo HC 6r,rro. Pa4r,rolre:rplrqecl{arJ rtprrBarr
q AqI [9]ue [oI{aBrIBaer noo6lrqe Brol]rrrrrrororop6a. I{prrnan }xa mvc (lony-
qeIIlIarl c Tellrlollapoii .repe:] no4rrroii {rr,ulrp) rronair,rBaer c"Trerl{a aarrctrrlui
rop6. OrcyrcrBl,Ie lo1 6a Ha paAllorrerpn,recrror,l rtpnnorYr rroir{cr 6lrrr, o6r,ncrrcuo
Te[r, aITo ToalHocTb Ita6lrcgeHuI,l iletltrra n Hnrto"lrr,corra 6r,IJ]a lreB],rcolia.

Cpe4u rra6;rroqanrrulXcfl IriIr\rrl rie(ren4 6rr"rro rpn BReBI{r,r c xallanrcllr{rrr,\rrr
BToprrrrrrriNrn rop6allr.t na rrrrcxoArrrqr{x BcrBflx Hpr,rBrirx 6;recna. V RX Cam
n S Sge BToilI,ttIrIbIe rop6rt pacrroJrararcrcfl cpaay Ba rJraBHlrrr r{ar{crrrryr{olr,
a y Y Oph - nepe11 r{r{rrrrN{yrrorr upr,r (raae 0,5 repr.ro4a.

IJoncgcur,rc arr,tx rop6on n rrnSparipacrrort o6"nacrr,r cnerirpa orraaaJrocr, pats-
Jlr{qrrLrtr. tr4a $r,rr:. 6 n 7 nlr4rro, qro BoJrrrquHa Bropuqnrrx rop6on ), RX Can
u S Sge B /Urr,rHrror-lo.rrnouo-l,i o6nacrr,r cloxrpa 6o.nrure, rrenr B urrAlrNroii. tr4lmeper.l-
Ho, tITo tt o6oI,Ix cJryala.sx nropr.r.rlrr,rii rop6 6olr,rue rra Itpr{rrJtx 6necna c lli[-
,t[entnunoii 4ltrnott ]roJrrrrr lerp:7799 A, -reM rra Hpr.rBrrx 6tecna c aS{eH,rn-
uoli 4nnrroi'i BoJrHr,r l.a4:9200 A, r. e. uroprrnrrfi rclp6 nueer xraHcr,rMaJrbrryro
BeJrI,IqI{Hy lra r{olloxpolqatu.Iecl{oi1 Hpunoi,i 6necna, n}lrrxo[rrtr{0r,1cn ua o6,lracrr,
,cneFirpa, Br(Jrroqaroqyrc r{oHTtrrryyr{ rarreHononofi cellr{l,r Bol{opoAa.

Broplrunr,rfi rop6 ua nprrBbrx 6;recrta Y oph (t[ur'. 8) B Arrr.rHrroBonnonori
o6lacrr,r neAer ce6x [o-r{Honry: n ripacnoir o6"uacrn Berr,rqnua BTopr4rruoto rop-
6a pestto yr{erlbllraercrl, a B r,rrrtfparipacnofi o6.rracru rop6 r.rcqei]aer coRellmerr-
uo. CoorsercrBerrrro npl,rtsafl uBeroBoro Dfirlr{Barrerrr& C,em7"-oo trprr Saac 0,5
trIlleer npytor,i uroprr.rnr,rrt rop6, a ItpI,1Bafi qBcroBoro 0I{BrrBaJrcHTd C,,oo/""n0

a eroii o6nacru rrAer rrJraBrro.

PaeJrr,t.rnoe rroReAer{r{e nropr.rarrrLrx rop6on r npacuoii ir r,ru$panpacuoit o6-

"rracrrlx cncHTpa 1. qeSeu4 nnocxoii r,l ctfcplt.reciroi.r coctan.rr,trouleii rotsoprrr
o rotr, rrro, Bellotrrrro, illlr.rpo^a nx o6patonailrrrr pas.rrrrqlra. 3ro nol.rncplr{Aaer
,cylr{ecrnylorqee ceiiuac NIIIeHITe 12, 28 ], .lro xrexarrr.rarrl,r nynr,carlrrri qetletr4
iuocnoil u crfepn.recnoii cocran;unrorqeii la"nari,lrinn pa3rrqrrr,r.

$ 5. OnpegcJreHrre Terrneparyp r{ orHocrrreJbrroro rralrerreHlrfl
paAr,rycoB qetpelrg

l]c;ru cqrt'raTL, tITo IItsJIyrIeIIlIe SIJeBAIi NIolr{eT 6r,rTr, aurrltr)ItcltxrlrlloBaHo
gar{orrorr fllarrna, To cr}errllroctt L cBfl3a}ra c reNrrrepar;rpor:i rrary-reutt T,
pI paAr{ycoM BBeBATJ .R o.renr,rAur,rrr coorr{ourcrruer,r

L:4nP' \ t., g,1ax,
),

(3)

r4e 17. Q'rr) - xloHoxpox{arlr-recxnii rroron rr3Jryrrcrrrrfl c eArrHrrqbl froBellxHocrrr
BBeBAbr, Br,rpaE{er.r}rrrft $ynxqueii IIlauxa.



Y qe{eug rrril rnree}r oAHoBpeMeHHoe r,rB}reHerrrre paArryca rr rerrleparypbr
3BeBAr,I. ,(nn onpe4eJleHrlfl rl3rrerleHr,rrr rerrlcllaryllbr B reqeHr,re qrrnJra lr3 rroJr-

rroro r,raJryrreHr.{rr BReBArrr (aS$enrnnuarr re}rflellarypa) u;nr,r [o rra.rryqe]rrrro B or-
I{eJrr,HLIx AJrI{rIax nonH (renrueparypa rranyuentta) rraAo BHaTL rrtsrreHerrr{fr p&-

Alryca. Har.r6o.nce npocro r,r;r4o6uo, HaBarrocr 6rr, onpc4e"nrrrrr rrBrreHerrr.re palr.ry-
ca qe{er'r4lt uHrerpl,IpoBaHl{er{ Hpr,tnoii Jr}areBrJX crtopocrerl. Cor;racno a;re-
MeHTapl{oii TColll,Il{ rlyJrr,caqrrI:r, aBeBAa [oJr?J{rIa rrlrerl] trrrHlrt{aJrbrrr,rr:i pa4tryc
B N{aI{Cr,rNIyI,Ie 6reCna. Peay.nr,raru ua6.rtro4eIu,r}i noxaabrnaroT, oAIraKo, rrTo rralt-
clrrryr\{y 6necna coorBercrByer MaItcr.r}raJIr,Haf cr{opocrr, c}r{arrrfl r,r Br{aqrrr
r{ilr(oc-To cllelHee SHarrcHr're paAr{yca. 3ro lramyrqeecrr nlloTr{Bopeqr,re o6,snc-
rrflcrcrr reN,r, rrro Saar,r Hore6aunrl $oroc{epu (nenpepriBHoe r,ra;nyueurre) n
xportoc{epr,r (cuexrp [orJIoIIIeIrIIfl) uc conna4arcr. Pasflr.r.rlre {aa cocrar].rrrrer

'/n uepr,ro4a. Coorlrourenue $aa rar{ouo, qro Ho;re6aune 6onee Bbrconr.rx cJroeB

(xpouocSepr,r) ouepexraer nore6anr.re rrr{Errrrrx c;rroen ({oroc$eprr). Pag;rurr.rrrr,re

cnon {otoctfepr,t n xporroc{epu rro;re6nrorcn rarixe c r.recr{oJrrr{o or.rrr,rr]rrrrrtrrr,r

{aaaur,r. Bernqr.rna BarraBAr,rBarrrrfl BAecb rre6orr,ruan - or{oJro 0,02 {asrr, upn-
IIer{ B ETor\r cJr}rr&e rtone6autre Bepxrrr{x cJroeB sauaSAr,IBaeT no oT}roflrerrr,rro

x Horc6anrrro rrr.rx{rrr{x.

TaHurr o6paaom, Ha rpaHrrqe {oroc$cpr,r r,r xpoxroc$cpr,r lra6rro4aercR
cHaqor( Saar,r rra'/n ueprro4a t29]. A. B. Ceneprrr,rii cur,rraer, arro BarraaAbrBa-
ru,re o6ycnoBrrerrolrarrr.rqr.reM y qeSer.r4 rrporalr{cHrror"r anroc{epr,r [30 1. Tcoprra,
paspa6orarrrrafl Ir rlocJreAHrre roA6r C, A. 7l{eBar{rrrrrinr, o6t,acn.ser Dror craaron
uorcpcrlr {aar,r nore6aur,rft B AByr{parr{o rro}rrraoBanrrorl aone re;nun [31 ].

Br,rurerra;rolxeHlroe roIlollLIT o roll, rITo AaHrIIJe, rroJr){0r:IrrI>re no xpontocSep-
rrr,rlr rta6nroAcrrrlflN{, nro}fiIIo IItI]frb c 6 orrr,[rori ocropoE{HocrbIo rrprrrreHrrrr>

4.rrx Soroc{eprr. floarorly oco6oe B}raqeHrre rrMeer BoBrroirrHocrb onpel(eJreHr.rfl

Irir{errerri.Irr paAlrycoB qe$en4 HerlocpeAcrRcHrro na {orocrfepur,rx na6nro4eur,rrYl.

3Ty uoarroxrrocrl Aaer nreroA Bnencrn [11], uoauonnrorqr'rrii orpeAeJrrrrL Te]r-

rreparypbl B xrancrrlryr{e rr M[rrr{lry]re 6JIccHa Tru T,rr.r orr{ocrrrcJrbrryro BeJrrr-
rrrury rIBrrerrerrr,Ifl paArrycoB BBCBAIJ B nraltcl,IxryMe Ir xrrrHrrrrylre 6rrecrta R*lR*
ToJrbno r.ra na6rro4eHrrr"r nrorroxlloNraTrrarecltrrx ar{rrJrr,rryg 6.necIta B Tpex rrJrrr

6o;rce o6;rracrrrx crrexTpa. CyqsglneHrrbrtrr [pe]rr{yrqecrtsoNr aroro r{eroAa, r{ax
ynaarrBaer O. A. 1\{e.rrurr,rr{oB [10], .flsnflercrr Hc3aRr{crrnrocrb roJryrlsurmr* ,a-
trrr.rrr o6pasou rex,rrreparyp or IxHaJr BBe3ArrLrx reMueparyp, orrpe/.[eJreFrr{e

Ily,rrs-lrrrr,ra HoTOpLIx CBflSaIrO c HeHOTOIILIMII TpyArlocraulr. E4r,ruCrBeHI{r,III

c;rta6blr{ Mccror\I lrerola ocraerctl neo6xo4r.tlrocrrr npcAnoJro]+(errllfl, rITo I{e-

{en4r,r rIBJryrIaIor, HaIt a6corlorHo alepllbre reJIa.
Paccrrotpr,ru lreroA E,ncxcnlr uo4po6uee. flyc'rr noJrrroe r.ralyqeHr,re BBeBAbr

B rrHrepBaJre AJrr,rH eorrH Afu npu a${ertrr,rnnorli AJrr,rHe BoJrHr,r },s6 B 1\r&H0rrrr}rre

6.necxa onpeAeJr.rrercrr Bbrpalfi elrrlerr

/,_u*: 4nRfi2 fi@",tr.r, 
_ 1)-'At

rr cooTtsercTBeHHo B MrrHrrr{yr{e 6"uccHa rrMeer Rr{A

L n,,: 4nR1,,2 f, {r",trr," - 1) -,4L.

tr4a nr,rpaxteuul:r (4) r'r (5) uo"rryvaeN{ alrrrJrr,rry4y 6;recxa B BBeBAI{LIX
Hax:

A :2,5 llg (e",l'rz', - 1) - lg (e',t ) r m- I )] - 
5 I g n& .

(4)

(5)

BEJII,IqI{-

(6)

o,l



Tarr rtart ua rra6;rroqenrri,i rrr,r uarxJrrr ;111s"11115r[br ].rBr{eHeHr,rf 6"nccna AJrr{ Tpex

er[{errurnuux AJII,IH ]lo.rIII, To rc}I carII,IrI NII,I rlrleeNr cr{cTcnly r,I3 Tpex ypanrreunfi
c rpet{fr lrer{3Becrr{r,r\ilr T tl1 T,r' R,n,iRil(reuneparypa B t{ancrrxryr{er,r t\{r,rHlti\,ry}re

6.nccna r.r orHocrrre.rrbHafl BcJu,lqr.rHa rrBlrclrcHr,rrr paAr{yca B r{aHcr{r{yrre rr Mr{-

Hrrr\ryrre 6necna).
O.rcon;1uo, B cnyrlns crrJrbrir,rx orcrynJreHr,ri,i or r.rery.renr.r.s a6corrorrro qep-

rroro reJra coBlrecrrroe perrretrle ypanrienlrrt (6) 6y4er HcBo3r{on{rro.

Te,irneparypa, rxoAnrr(an u {opuy.rrrr (4), (5), .flBJrrrercrr renr[epar)rl]oii lra-
JIyIIe}II,Ifl. HOT4A H{e NII,I pEIIIAexl CO]]nICCTHO ypa]]HeIII,Ifl TunA (6) AJI'I Tpex AJI],I]I
BOJIII, IIIJ TelI CaNILIII ytIIITLIBaelt paCnlleAeJieHI'Ie EH0pIIIII B CneItTpC 3De3I{bI,

T. e. rolyqaerr relrneparyplr, B HeltoTopou crrbrcJre cxoAlrlre c {BeToBTJtr{u. Ta-
I{IIM 06llaBor{, rer{[eparypr], Iro,ryar&er\rrre flprl peueHr,rr.r ypaBrrcrruii (6), an-
Jrflrotcfl rrcrtoropofi rtorr6rrrraqueii qeeronr,rx ret\rrrcparyp u rerrrrollaryp u3Jry-
AIEIIII fl .

AHarotuquLre renlneparypbl 6r,ulr,r uoryueurr O. A. Me.nlrrrirtonrrru [{0]
AJrE a Cep ri q Ac1l no Hecr(oJrlriulr rroHoxporrarrrqecrilrr arrn.rrr.rryAailr 6;recra
e un;gmror'i o6nacrn clrel{rpa 4000 - 6000 A. O. A. l\4elrHrrr{ou ynpocrr,lrr crl-
crexry ypaunerrufi IreroAa Eleric;rn, rprrrrfln, rrro AJrrr l1e{en4 n nuqulror,l o6.rracrr
CneI{Tpa B TCtIeHI{e UUI{J-IaI RbIIIoIH.EeTCTI COoT}I0[ICHI{e f ;t,: COnSt (IAe f 

L

t't t; 
- 

Brrarlellrlfr paArr)/ca iI Telrrreparypbl B neBAbr u DIorreHT upeuenr,r l)
rr Bar\[eHllJr (.ropuyry f.Lritr-rxa npr.16;rlurieunent Blrua c lroupaBorlrrbrNr arJIc-

HOJ\T.

FIauru rra6[roAeH[r BaxBa'r],rBalor 6orec urrpo(n]i crcr(TpaJlbr{rrii r,rnrep-
BaJr, Blt.Trrorrarorqrrfi nnrlpartpacnyro o6"uac'rr, cileHTpa) r'AC lrbrnoJrrrenre coor-
HoItreHI,IfI f Ji: COISt CoI{HIlreJILHo [10]. IIoaroN{y IIIi J,Il\{ He IIo,rIb30Ila.TIrlCL.
{Dopnlr.uy flralrua arLI Tal{}rte He y[pouaJrr,r, Tar( rtan 4na qer[errit D ].1rr-

Spartpacuori o6.iracrr.r cilenrpa BHaareur,re crf\7' nopxgna eAr{rrrrqbr.

flrn ynpouleJrr]rr llacqeton r[yuxqr'rr,r 1g (ec,r'tit' --l) 6r,un ra6yrr.r]louaur,r
IUI,I Harll{x tpex e$t[erirl{I]}rblx /IJII,IIr IloJr}I. Pelrionr.re crrcreMLr ypanUennr,i
(6) upor,ranolu{JlocE, arr{cJrelrrro, rrcro4orr no46opa. }Icrtarr.rcr, Tarrrre Br arreHr,rrr

T^ u 'l',n, Itoropr{e AaBarrI{ 6r,r oTquo rr ro lrie Brrarreur,re lg(R,,,/ Ril /lJrfl Bcex
Tpex ypaBlrenr,rrYr. flpu perxounr{ Sr,lJro aalre.rcuo, qTo B}raareurrrr lg(R,i Rr),
6o.rree uyncrBr,rrcJrbHbr It IrgMeHeHr{flnr paallocrrl AI: Tn4-T,rr.ro-\L It rralreHe-
tIrtIn a6coltIorIrIJx ana.rertIlfi TeMrreparypr,I. To.ruocrI) olrllel(eJrcHrrfl rrepBrjrx
cocraBJrflJra -l- 100o, a rocJreArrr,rx -1- 200-300".

Ta6.rurIa 5

SII Cas

RT Aur
o UX,li

T Vrrl
RX Cam

S Sge

Y Oph

800'
1600

200
1300

1200
1400
900

6200"
5900
6400
5800
5800

5800
5700

7000.

7500

6600
7100
7000
7200
6600

25

6600'
6700

6500
6450
6400

6500
6150

Rn
R,vI

1,069
I ,127
1 ,023
1, 138

i, 109

1, 109
4 ,099

I orn. I
| 'Rm'

0,006
0, 010

0,002
0, 013

0,003
0 ,016
0, 003.

Tcp



Peaylrtarrr olpeAeJreHrrfi Tel\{[eparyp rr oruocrrreJrbgo-ro ],rBMeIrerrrl.a
pa/lrrycoB rrpeAcraBJrer{r,r B ra6.rr. 5. B nepBolvr cron6qe AaEo rrasBaHrrs
'3Be3ALr; Bo BTopoM - 

paBHI4qa relrlleparyp B MrrHl,rr{yMe I,r Mar(cl,rr{yMe
Srecxa Ar; s rperbeM fi qerBeprolr-TeMneparypbr B r\,raxcrr1\ryr\{e Tu fr
B i\rrIHr{r{yi\,re T* 6tectta; B rr.frroM-cpeAHee sHa.IeHue reMrreparyprr I"pi
B nrecroM 

- BEaqeHue R*l Rr, B ceAr,r\{oM 
- Ar,rcnepcrr x o (e,rf Rsa) ar,r,rx aua_

qenuli. 3ra Aucnepcr{ff Bbr3Barra reM, qro npu peltreHrlr{ yparnenuft (6)
rrHorAa He yAaBaJrocs uogo6parr, Tanrre BHaqeuufl Tr t Tr, .rro6rt R*IR,
trroJryarr{Jrocb oArlosHaqHo r,r3 Tpex ypanueulrr,i. B a.rr,rx cilyqaflx Mr,I ocraHaB_
'JII{BaJII{Cb Ea Tex BHaqeHI'IflX TellilepaTyp, IIllI'I ltoTopblx pacxo}r(AeHrre BIra-

o
\z)..r

seuuft R*l R^ 6nno uraun -

r\raJlr,Ho. Benuqr,rna Ardclep-
cr,rrr BrrarreHafr Il*f e* pan-
Han -l- 0,002 - 0,003. BBr-

SBaIIa HeTOqHOCTT,IO OIIpe-

AereHuE aMlJrrrryA 6tecxa
qe{en4 (6 *: -F 0',01).

---. Tularenrunr-r axaJrr{a pac-
\a- rreroB fioHaBaJI, l..rto 6orr-

rxyrc BeiruqlrHy Ar,rcilepcrrtr
o ySU Cas, RT Aur, TVul
u S Sge rrolrtno ranlr{e cBe-

crrr n BHaaregrrro -+- 0,002,
ecJI 11 yBeJIr4rIItTb I{X al\rIIJIr{-

35?
P>\\ \
\'. ("
P;.\ \,rr-Nk

l;
*---rf+

FG}I
Cnekmp

'(Dttr. 9. Cpanreur.re rroJryqefifir,rx Harlrlr relrrreparyp
qe(leug B Drar{cr,rr,ryMe rr t{rrur.nr{y}'re 6;recna (rounn, coe-
.Arrrre HHLre urtpux or or1 nr.r nr.rert) c erf f ent r,rn rrnr{rr reMfie-
paryparlrr qetfern, Bbrpax{enrrbrM}r B rrrr{aJre [,Iopraira-
Huneua (npnrran trr.rlrr.rn). I{pylnHaur.r, coeArrrrerrrrr,r}rr4
rrrrprrx-ryflr{Tr.rpuoii rtrntrei.i, noxaaanr,r 3rraqeurrtr reM-
fleparyp B Ma(cr.rMyMe rr rrr.rrrrrr yue 6.rrecna b Cep

ir 1 Aq1, rroJryqerrrrr>re O. A. 1\,Ie.rrr,rrrrr{oBr,r}r

'{3,
"4.\\\'44-. \\)

?pn

ryALr 6necna B HpacHor{

{urr,tpe (ir,t,: 7700 a) Ha

0",02; 0*,04; 0",05; 0'n,07
COOTBETCTBEH}IO .

Cpanur'rrr rroJryYCrrrrI:Ie

rrarrrr sHaqcrrrlfr TerrrepaTyll
r1e$cug c o{t}eri'r'InlIILri\,rr.r

rerlrellaryllaurr qe{clrg B

firrraJre l4clpraua rr ltrtrcna
[28 ]. If a Sim. 9 uo ocn a6c-

rll{cc orJ]o]r{eFrri crrer(TllaJrLrrrrre ItJraccLT, a rro oclr opAr'rl{aT - Terllcparypbl.
llpxuaa Jrl,rrrrrfi r,rao6paxraer BaBrrcr{1\{ocrr, aS{enrnurrr,rx cpeAIIrIx reNI]rcparyll
qe{eil4 or ux crenrllaJrb}rLrx nJraccoB 4.irn qetleu4 u,rrocltoir coctau.rrrrculerl
fanartri,rrtrr [28] n ruxa.rre Moprarra rr l{rruerra. To.rnlr, coeArlIIoHHLIo rllrllllxo-
BbINII,LTIITIIIIIfltrIII, IIOHaBLIIIaIOT SIIaaI0HII[ T0IInepaTyp ]l NIaI(CIINIyNI€ lI III'IHII]Iy-
lae 6;tecHa, rroJlyarcHrrrrr0 oilrro&rrrrbrilr tDrrre xreroAoxr AJrfl cerll{ rra6ttro4anrunxcn
rrarrr qe{err4. I{pyrnrralrrr, coeAr,rHeHrrr,rMu rxrpr.rx-rr}rrrItrI,IllHLIxIII JTTIHIITINIII,

rraneceriljr BFraqorrr.rfl Terr[eparyp u lrar(clrNry]re r'r xrrrrrrrlryrue 6recHa, flo;ryqgq-
rrr,re O. A. Menr,nr,rnoRbrtrr 4rr E Cep u q Aql.

tr4s {nr. 9 nu4no, qro clleAHlle rexrnellarypr,r qeScng, rtoryqeHHble Hallu'
rrpr.rN{eprro na 1000-1500" npenocxoArrr cpeAHrre aS{erttr'rnnrre rellneparypbr
qe$eru rr runaJre Mopraua n ltlruena. O6paulaer na ce6s nHrIlraI.II'Ie ror SaItt,
'qro reNrrreparyprr pa:lrrtquux qeSerrg, o[peAeJreuubre rraNrII Ir O. A. Me.ur,un-
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ItoBr{x{ B paSrl4qHbrx 06racTflx crler{Tpa, IIo nptr}rq[ilrrarrrrro oAHI,lr1{ I,r Tenf }I{e

rleroAolr, coBrla4aror Iro Befluqr'rHc. 3ro rroArBelllnAaer BrrrcnaBalrrryro

O. A. Menrrrr{I{oBr,Ix[ [10] rrr,lc"rrs, arro rrcrr,rrrrrafl rrrrtaJra rexrrreparyp Ao,rr]Kr-ra

6r,rrr, rrr,trre o6rqerpnnnror:t ruxa.rrr,r BrcaArrbrx rerrlellaryll.
Otltotnu, .Iro O. A. Menr,rrrtnoB, rloJryqrrButnii arot peByJrbrar rlo Nrorroxpo-

NlarlrtlecHrlNrr axrrrJlrrryAarr 6.uecria E Ccp r,r q :\q[ n o6JIacru 4000-6000 A,
npoBeplrJr 0ro rra ocr{oBe crarrrcrr{arecnorl o6pa6olrur 40 Ha6nro4erurii tlororpa-
din.rectrux rr BrrByaJrbru,rx aNrrrJtnr),4 6.rrccrta pnla r1e{err1. IIpu crolr orr [peA-
fIoJIataJl CtIpar]eA"rrlr]locTlj cooTlro[rerIIrn t',t,:cg1rsl,. Mr,r Ire AeJtaJtI,I Tar{o].O

IIpeAIIOJIOIHCIIIIfl, IIO [Olyr111;1111 TaI(IIe ]I{e BIIaTICIIII.A TCII[epaTy]l nO Tliet{ a\r-
rt.rlrlTyAarr 6"rrecna /(Jrrr Blraar]rreJrr,Ilo 6o.ur,ruero rrHTepBaJIa /UII,IH BoJrrr: 4000-
10 000 A.

O6tscnnrr rartoe Bbrcolioe BHarrcHr.re roJryarer{r.rr,rx rexrfleparyp rrorJrorqe-
HlIcrI Ba rrpeAelor\r lrarleuorlcrtorl cepnn BoAopo11a, ]rarr auo AeJraJr O. A. Mc.rrr,-
Hur(oB, uornarryrl, IroJIr3fl, TaIt I{alt nllrr rrarurrx ua6;lro4currnx r[r,r.rtr,rp c aS-

Sexrr'rnnoii AJrr,rHor.i BoJrrrbr lar!:B2gg A yxe He 3axBa.l.brna;r o6,tacrr, c rrarlcrroB-
.CHII]\T CHAIIITON,I.

Cpannlru Berlrarrrrnrl orrrocr,rreJrrJrroro rrBtrIer{eHrrtr palr.rycor qc{cn4, rloJry-
qeHIIhIX I{an{I,I, C lleSyJrlTaTaxrrr rrx onpeAeJre}rrrfl NreToAox{, ocHoBaHHLIt[ rra
r.IcIroJrLBoRarrrrrr [arrrrblx o ryqeB-brx crtopr)crtrx. Orlrerl,tlr, qro Bo BTopoN{ cJry-
qae [II{ I,rx{eel,r Er{cr]leMaJrrr}IrJe BHaarc}rrrfl paAr,rycos ,R u /', Itoroprre r{oryr He

coorlrercruoBarl, 3rrauerrr,raNr paArrycoB n i\{ancrrxryl{e (R^) v ulrrurnyue (firr)
6;recxa, rroJryyerrrrbrx HaN,l{. Itporre roro, oArrr'r Aar{Hr;re xapaxrepr.raylor noBe-

AeHrre xpouoc{epr,r, a Apyrr,re - Soroc$epr;r BRcBAr,r.

Be;rlt.urga LIBl{errerrr,rfl paALIyca or{rrlrcJrtrJlacE lraNrrr HorlocpeACTBeHI{o rryrer\{
lrHrerplrpoBaHtrfl r(pr.rBr,rx ilyqcnbrx crtopocr:efi r1c{cu4 t32-39 I uo {opuy.rre [40 ]

LR:#J fao- uo) ctt, (7)

,r4e ao - cliel{rree BHarrcrrrre Jrytlguor, crtopocrrr qeScr,r4r,r. ITpr,r nlrur,rcJrcrrrrflx
I{Ll AOIIyCTI,IJII,I, qTO nlaltCl.IrIaJILIIr,rii rr lU,urr,rllattr,rrrrll paArrycrJ r1e{err4rr ItO}firrO
IIpeACraBr,rTr, D Br,rAe

^R b ARR:R+T; r:H -i,
r4e fi - cpeAuee Brrarrerlre llaA[yca. .I[nn onpe4eJ]errurr cpe/l]urx paAn)rcoB
qeSer.r4 rrl,r rocrrorrrrBoRarr,rcrr rranec.r'uoi.i {opuy,uol:r [28, c.rp. 313], cnnaunaro-
qei,i a6co;rrotnyro Soroi.pa&n.reclilrro rloJrrr(ulHy lJBe:jAr)r o cc llaAr,rycorr u er[t!ex-
'rtrnrroi,i reuueparSrpoii

.,11,o:30.]09 -- 5 I g r? - 0,72./6 ,l,e

B na.recrnc a{{enrlrnur,rx reNrreparyp xrhr nt)trJtLr roJlyarcH}rrrre rrarrrr rcnrfle-
parypbr qe{cng (ra6r. 5).

A6conrotur,re $ororpafriqecnr{e Be.rrr{rrrrrrbr riaH A,rrrr :1e$er,r4 n.lrocHoii cocra-
t;nnrorqeii, ral{ IT 4"rrn qerfcr.r4 c{epnuecnor"r cocran.rraronlcri ofipoAerrrJrrrcb
HalIr'I rlo 3aIlI'IclINIocrII repI,IoA - cller[I1\rocrL, onpe4e.rrennor,i a 194,9 r.
.6. B. HyHapnrrnr,ru [41 ].

lf os: -0,74- 1,67lgP 4nx 0 < lgP q 0,95;



3ua.renue nonpaBl{Il IIyJrb-rIyHItra llleu.ntt Barro paBHbIw - 1",3 [42 J. Pee]''ur-

T&T6I BErrarlrc,rrcurtli orHorrlerrrr.E atln"rrllTyAbI I{axIeIIe}IrLfl paAIIyca H MrIurIrIaJIb-

uol\ry auarreHlrro ero A/?ir upr,rneAelrLr B ta6n. 6 (c'ror6eq 2). /\tn u UMiu Y Oph

B cRo6xax rrpr,rRoArrrcrr BrrarreHllfl orFrocIrreJILIIoro IIBTIeIIeIIIIIT paAI{ycoB B cJry-

Ta6.nlrrda 6
rlae, ecJrI,I rpI'I BbIslIC Jleutrtt Jl[ r,
yarr,rrr,rBarb, uro qe{el,rAbr c{epllqe-
cnoll cocraBJrarou{elt Ha l'n,5 cra6ee

12, 41 1, qe,rt qe{er,I4lr rIrIocHoI"I co-

CTABJIfIIOIII,Eii. COIIUEHITE BLISbIBAET

3Haarerrrre 0,950 4nn A-R/r (Y Oph),
arrn"rrrrryAa I,r3xrcHeIIILfl paAI'ryca B

eroNr cJryqac IIoJIyaracrcfl IIop TIAI(a

carroro llaArryca.
B rpemerr cro.n6qe ta6r. 6 upu-

BOArlTCtr AJIrI CpaBHeIIIIfl oTlIo[IeHIIfl
axrrrJrr,rryALI rr silteHelrl{fl paAllyca qe-

LRIR M, Iro"lIyaIeIrrILIe IIB IIaIxIIx

3ne;ga

{elr4 n paAr.rycy B r\ranclrilrylre 6recHa
ua6nrogenuft.

Cpanneune peayJrbrarol; onlleAeJrerrrrl orlrocrlTeJrblroro IIBrieHeHI,IfI paAIIy-

coB AByx{fl rrcroAarrr,I [oKa3a]ro rra +rlr. 10. Sna'relIufl, rIpIIlleAcHrIbIe B ra6.,,t.6

n crro6nax, rra {nr. 10 ue gnauecenr,r. Ilcl ocrr a6crlrtcc orJro}Itc}ILI aHa-

qerrr,rrr L RlRil, rroJryalerrru,Ic IIB IIa-
unrx na6nro4euuii, a uo ocr,I opAII-

Irar - BLr{r{cJr0rrrrlre arra.renn.s Afi/r.
,{na unur BBeBA Toarnrr xoJlono ,rro-

)fiaTCfI rra frprrr{yrc, IIl]oReAeHrryrc

rroA yr.tlorl 45o. Crr"usrro orJlrrararor-

cfl Brraqerrrrtr !\[rtr RT Aur u T Vul.
C.ne4yer orrIerI,ITL, .l'r'o o6e DTII BBeB-

I(Lr OTHOCTTTCTI It TCr{ qoTr,rl)eM 3Be3-

Aarr, y rtoroplrx paa6poc aua.rerrlrti
R*lR, Arrrr paarrrix l,s6 6lur 6o.ul-
rnort (cu. ruecrorl cro;r6cq ra6n. 5).
Ilprr4anaa orlrorrerrrrrc A/?/.R, arlrx
BneB[ rr0HLrrtrii nec, ][o]fi]Io caILITarr,
qTo oTHocIITCJILrrrrre II3NrCIreFrrr'I pa-

ArrycoR, l'oupe4elenlrlle AByn{tI RLI-

IIIeIISJIOE{eIIIILIIII'I 1\ICTOAaNII'I' COTJIU -

cyrorca AoBoJrrrHo xopomo.

BX Oom

$ 6. Paaruuue (tas xpr{Brrx 6recna, coorRerc.rByroulrrx paB,ru{qHr,rM

AJII{HAI}I BO.TIH

SS$extnrnr're AJrr,rlrbr BoJrrr Ira[rrrx rra6;rro4eHrrll eaxnarbrBaror trr.rpoxrrr?
I,IHTepBaJr crIeI{Tpa. Iloaronry r.rHTepecrro orpeAeJrrrrb BeJrrrrrrrHy BarraBAr,rBaHr,r.fl

paaJrr,rqHLrx nprrurrrx 6;recna. Cornacuo [oAcqeralr E. B. Ftyxapxurra [43 1,.

BeJrr.rqr,rHa Barra.lA618aHr{ff Br{ByaJrr,uor.1 npr.rnofi 6"{ecna orrrocr{TeJrE,no Sororpa-

An
I

An
E"

SU Cas

RT Aur
G UN{i
T Vul
IlX Cam

S Sge

Y Oph

0, 056

0, 061

0,0r0 (0,050)
0, 073

0,125
0, 091

0, r10 (0,950)

0, 009

0,127
0,02:l
0, i3B
0,1{19

0,109
0, 099

-4.8

0,/0

, 4t0

(Ilr'rr, 1 0. Cp annerrtre Be Jlrrqr'r rr orlocrrreJlLr lr,Ix
arllJrrrry/l p aArryc oB qer[er'r71, r olytre rrrrr,rx ]ra-
ilIrI LRIRu rr paccrrrrrarrrrbrx r,rB npr'rBr,rx Jry-
rreBrrlx cliopocreii tr a6co;rrotrtux BeJrIrqLrrI

rle([enA

ANT;

2B

OT VfI
o RT Aur



dtnuecroii cocTallJrfleT 0,013 uepuoAa, rITo cooTBeTcTByer cpegueit Beirl'lqllrle
garra34r,rBaHr,rfl IIa eAI,IlIIIqy A.lrIIHrI BoJ]]IbI panuOii 0,1 uepno4a/utlnpou.

IIo 4annr,rlr [recrurlBerrroir {orouerprru cpe/(Hr{.rl BeJII,ItIlIIra Ban&B[LIB&rlllfl

AJrfl E Cep, nrrurrcJrerrHafl T. ,(arr6apa l44l c rrcIroJrLBoBaHrIerI Bcex ItpI4BIJx

6necna, cocraBrrrler 0,09 uepuo4ah'rr.rtrpou. Ilpn uarunx na6lro4erlr,trlx r{LI }Ie

cTaBr,rJrr{ lrccJIeAoBaHlIe BaIIaBIIIJBaIIu.a So, I{llllBbIx 6lecxa clequalr'HoI'i
ea4a.reli. floaronry BbrarucreuHarr r,rB r{aurfix Ha6rIoAeHI,Irt nenltqnna BaIra34bIBa-

Hlrfr He oTruqaercfl nr,rcoHoli rorlHocrblo. 'Ian, 4ln cl UMi lt RX CamTo'Inocrb
olpeAeJrerrr.rfl -rroJromcrrlrfl I,IaI(cHrryN{a cocraBJrtler Bcero +0,05-0,06 ne-

prroAa.

3na.{elrlrg BrIyr{cJrerlrlbrx lr ua6;rroAeHrrLIx paBI{ocreIl {aB xlaHc}I}IyN{oB

,q,[fl Ha6JIIoAaI][r]rIxcfl I{aN{l'l Itpllllblx 6.ltecna rpIIBe[erII{ n Ta6'I.. 7 .

Ta5nulta 7

1r800

7 700

920t)

+0,085
+.{),095
+0,100

-0,010
-0,015
-0 ,000

o UNIi

+0,100
+0,010
+0,050

+0,020
+0,03s
+0,0s0

+0,050
+0,030
+0,050

+0,020
+0,c00
+0,020

f 0,0zr0

+0,110
+0,08t)

SU cas 
I 
ot or. r vut 

I 
o* .,* S Sge Y O1h

I

I

Paauoctn AaHLr u /loJrrrx [eplroAorr. IzIa npuue4cHrrbrx Bl{aqcnrlil uLr4no, .rro

Ha6JIro11aerca rr0Itorol]oc BarIa:lALIBaIITIe trrft ItllllIrbIx, coorBercrByloqux
6o.rree 71;rrrnrroRorrrJoBolry rI3Jryrlerrrlro. I{cuoflr,BoRilB Aa}rnr,rc A.n-s firrlr r{0SclIlL
[OJTyt1gH1,.,E C 6uJ]bIIIOI"I TOqIIOCTbIO, NII,I IIOACIIIITAJIIT BEJIUAII,IHY SAIIASA],IBAIIIIfl

rra eArrHlrrly AJrrrrrl,r Ro.[ril,I. 1\{erfi4y cltrr]rrrr,r n rrntfpaHpacrrr,rl\rr,r rtpunlrult 6ne-

ona cpe11rrfifl Be.]rlrqr'rrra sala34r,rBa]rr,rfr cocTaBJrIcr 1 0,021 rreprroAa co cpeA]rr,rM

HrlaAparrrrtlrrrrNr yrtJrouelrrrcxr or ilroro Brlaareurrn _1 0,013. Auarou.r.rr.ratr BeJlr,r-

qrrrra AJrfr cr{}rr,rx r{ Hpacrrbrx r(prrB}rx 6necHa cocraRJrflcr +-0,018 80,015 ne-
prloAa. Sauaa4lruautre, orlreccrrrloc rt eArrHr,rl-Ie AJrr'rr{u Ilorrrrl,r, cocraBnfrcr 0,05
rrellrroAa/N{rrnpour rr 0,06 ucpnoAa/rllrrt]loH coorBercrBerr]ro r,rJrrr B cpe/{}reNr

0,06 10,03 uepr,roqa/rrrtnpoH. 3Ta BeJrr,rqr,rHa Barrcrrro rrrrlrre flprrBeAerrrr],rx nbr-

rrre tsHalrcrrrrii, uony.reurlux B. B. I{ynaprurrr];txi rr 'I'. ,[arr6apa.

$ 7. Saurlculrocrb amrr.rrlrryll 6.,recna qerfer,rg or [Jrr{rrril BoJrrrrrr

O. A, Menr,urrton uo na6nroTlerrl.rrrNr 6nccrta, npoBeflerrrrDrnr ]raBJrrrrarrrLrN{r{

aBropaMl{ qnn I AqI n E Cep B llaBJruqrrrrrx o6Jracrrrx creHTpa, rrocrpor,rJr BaBrr-

crrNrocTrr ar{urr.rTyA 6;tecna STrIX 3Be3/1 oT AJrr,lHr,r BoJrHrJ, IraBBall ee IiprrBoii
3ar;rlnsrro aNrrr,rrr'rryA tt0 ]. OH uoJry.Irr",r, rrro R nn{ipartpacrroir o6nacrn
cneltTpa rra6.rrro4enlrfl Ilon&3rJB&roT oTCTyIr.JIeIrIIrr oT TcolteTurrccHoro xoAa aTr,{x

ItpIIBbIX. IIa4o orltculTr;, [l]aBAa, rrro ETrr BriBolr,I oclroBar:rbl Ha trc6olr,ruott
Ha6.ltIoAarerLHo]r rfarepr,raJre rreBbrconoii ro.rtroc'rr.r.

IIo pca)r"[r,rara]I IIa[nIx Ha6JIIoACHnrl rrr,r nocrporr"-rr.r Hpr.r]u,re Bar;rx;11111s

arlr.rllryA ccrur qe{elr4 ({ur'. 1t). llonyuerrrrr;ro rraxr}r rra na6nro4cnlrrl oilffi-
'ry4r,r 6"uecrta arr.rx 4edrerr4 AJrrr paarrr,rx Airrrlr rroJrH rrprrBe,{errbr B ra6r. B"
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Ta6nrrqa B

SU Cas

RT Aur
o UMi
T Vul
RX Cam

S Sge

Y Oph

ln
0,500
1,000
0 ,095
0,835
0 ,810
0,960
0,620

m
0,250
0,510
0,060
0,300
0,1t20
0, 460

0,310

An oo
A
' ' 77oo Arroo

B $ 5 rrrr yItaBr,IBalI,I, rrro'

AJrfl COB N{eCTr.rr{OCTr,r ypaBHeHr4rl

(6) uaao 6uno 6rr yBeJrrrarr.rrr,

r{pacirbre arrrrJrrrTyAr,r 6.necxa

AJrfl arerr,rpex 3Be3A. ,{nn narx-

4or1 lra rrr{x Harrrr 6rr;na oqeue-

Ha p aSIIOCT6 alrIIJrIrTyA, Ha6JrIO-

ACHHLIX II [peArloJlaraerfblx rlo
3anoHy fl.nanxa. Mrr nocuonr,-
soRaJrr'rcl, oror:i oqeHnoli lI Ha-

rrecJrr Ha rpaSIIIt ({ur. 11) riax
Ha6,rIIoAeHH],IE BIIAqEHI,{fl Ar\I-

)) D YOph
)) ) SU Cas

ln
0,230
0,450
0,0115

0,360
0 ,350
0,440
0,251)

5- ))

6- ))

nJIlITyl(, T&It II RLI{IICJICII}IbIe,T. e. ItpaCHl,Ie aIIIIJII'ITyAI,I, yBelurIeIIHLIe y SU CaS

rra0",02, y IlTiAur ua0'n,04, y TVul rra 0'/',05 y S Sge lra 0",07. Iloc.negHne
rloHa3aHbr Ha SII|. tl cner"nr,r-

Mr,I SrraqltaNru. B 3TI,IX qeTblpex

cJIyqa.[x Hpn]lLIe IIpoBeAeH],r
TIEPEB BHAAIITU, COOTBETCTBYIO-

q,I,Ie BLIqIICJIeHIIbIII SHaqeHlIfINI

ar\rllJrr,rryA. fIpr,I tano,rl npoRe-

A0HIIII I{pIIBLIX OIia3aJIOCL, aITO

lrrfl pasrrblx 3Be3A OHII nAyT

ilpaItTuarecHIr IIapaJIJIeJrbHo

APYI APYTY.

,(.rn .rcrr,rpex r,rB rra6JlroAaB -

urr,rxcfl rra^rr,r qeoer,r4 o. Srreu
rroJryqr,rJr {oroa.uex'rpI{qecHr,re
aI{uIr{TyAr,r 6"necna B xre}r{AyHa-

poAHori {oroMerpr,r.recr{ori cr,r-

crea{e. Slra.reuutt arrnJrr,rryA

AJrfr rpex sne3A S Sge, T Vul,
Y Oph rraHeceHrr rra {rrr'. 11

rtpccrr,rHar{rr. ,(anrrr,re AJrf
RX Cam N{r,I He }IarrcoJrrr }ra
rpaSrrn, rocrroJrrrrry BcJreAcr-

Br,I0 rrecra6rlJrbtrocrrr tipunoii
6.rrecrta aroii qc$elrAlr arrnJrr-
ryAI]I ll paBHLIC IoAbI }Iol'yT
clrJIbllo paSJrlrararlrcfr. Brr;1no,
IITO 3I{AAIEIIII'I AIIIIJIIITYAbI, IIO-

Jlj{Crrrll,tc 3r'rcrroll, oqellb xo-
polxo JroE{aTctt IIa ]tpIIIrr,Ie.

c;rie45r91 oTrIeTrlTr,, aITo UrllllII-
xorlrrre aracrr{ rtprllllJx 4.rr.rr S Sgc

n T VLrl cJreAoBairo 5r,r npone-
orlr IIccItoJILIto Itltytlo. V oT'I,rx

SlleBA ItIlaCI{LIe axlrlit}ITyALI

-l alt )l OZ, .3 d,rt O4 a i .6 o6t OZ +6

cDur, 11. ltprtnr,re Baryxaul{fl al\[rrJlrrryA 6necna qe-

$evp, A c grnuoft BoJrrrbr

I - ua6nrogenrrbre alurrirrdrygrr 6riecna RT Aur
(1'-llcnparrennax aunnr'rtyga)

2 - na6rroTlerrrrsre aMrrJIr{TyAbr 6flecma S Sge

(2'- ucnpannennax artullrty4a)
3 - ua6nrogeulrbre aMlJIrrryAbI 6recxa T Vul

(3'- rcnPanneuuar aunlutYga)
4 - na6nro4eurrr,re aMrrJIIrryAr,I 6fiecxa RX Cam

(6'- ucuPanneuuax alrtnuutYga)
7 - rla6nro4elrlrrre aMnrlr{TyArr 6recxa o UMi
8 - Aatlrbre Drreua [Ap. I.' 113, 367, 1951]
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6,tecxa rta na6lro4elllrtl noJryararorcrr Hrrlr{e, arerr 11o Ba6o]ry II;ranxa. BoeMolx -
HO, qro RcJreAcrBr{e ror.rrorr-(eHr,r.s r 6alruepoBcriorf r(oHTrrHyyr{e ua6rro4eu-
rrbre ar\r[.rr{ry4rr 6necxa erux qe$euA B noporHoBoJrrroBofi o6tacru cfleHrp&
TaI{}ile r'recltoJrLIto HtrH{e, rrerr 3To rpe6yercr no SanoHy fhauHa.

$ 8. Bo"rrouerpr{rrecxrre alrrrJrr4Ty4br 6.necra

Mr,r uolr,rraJlr.rcb uocroJIrBoBarE,c.a rloryqeuHLIr{II Hatr{I,I TeIr,I[eparypar,II,I
I'I BOJIIIqIIHaIII'I OTII0CI{TOJIITIIOIO I,I3l{eIIeIII{fl paAI,IyCOR AJIfl IlrIrIlICJIeUr,tn 6OfO-
r'rerprlqecHr,rx ar{rrJrrrryA 6;nccrta na6nro4anrur{xcfr rraMrr qeser,r71. Br,rqr,rcJreuufl
ReJrrrcb rro r.rarrecrHort {oprryle

)ntoo1:-2,fi\Jo-4iS*, (8)

nr,rne;leunoir r.r3 Bar{oHa Cretlaua-BoJrrrqNraHa; Lfit6o1- 6ororrerpuuccFiafl ar,r-
rrJrrrryAa 6.rrecxa; T" v Q- cpeAHr.re BHaseHr,rfl ar!$enrunnoii rr)mlleparyprr
II PAAI,IYCA, A LT" I'I AR- COOTBETCTBeHI{O AMUII,ITYAI{ lIX I{3I\IEFIEJIII.fl.

B rta'recrse a$$enrrnnnorli terrneparypbr rrbr BarrJrrr cpcAr.rr,re Buaqelrr,rrr rex{-
rreparyp qerfer,rg, rroJryq6lllrurx Ha]\rr,r. oqenHa BeJrr,rqurrtr orulr6nlr olpeAeJre-

:riufl l\n16o1, rrpoBeAelruafl c yrleroll Torruocrrr olpeAcrrelrl4 n Trp, Oa, l# 
,

rroxasblBaerl rrro rpu cpe4ner:i 6oloMerpfiuecnor,l aMnJrtrryArl 6recna Lnt'or:
-0*,5 DeilIrrruHa 6orouerpnuecxofi ar{rrJrrrryAr,r ollle[eJrlrrcfl rra $opuyrrr
(B) c 'rouuocrblo IIe 6orrruefi, .reM -+-0t,1.

Eololrerpltrlecltue aN{IrJrI4TyArI qerfeu4 rro]r{}ro rar{ir{e oilpeAeJrl.rrr, rr3
ErIrIlIprIalecHoro cooruolneErIfl NreiriAy 6o.rrouerpr.ruecnoii alrunr.rrygolt 6lecrta
Ltttuo, v rroJryaurrJrury4ofi JryqeBr,rx cnopocreli /([1, crp. 64]

K:36,0\mt,ut. (e)

Bentr.rtrHa ail{nJrr,rryArr onpeAeJl.flercfl rrB aroro coorH(,rrreHr,rfl c rorrgocr6lo
ue 6o.nrruefi, ueu -J-0t,1, raH qro npr,r cpaBueHurr Berusr,rlr arrr]Jrr,rryA, Brrr-
qr{cJre}rlrbrx 3rlrr\rrr ltByNr.fr croco6aMI,I, r.rx pa3Hr{r{a AJrrr oAuof,r r.r ror,l }He

aBe3AL,r luoirteT 4OCrr,rratr, 0',2.
Pe,eyrr,tatr,r' oqeuott A/izrr,

o6onrrn ueroAarrrr AaIrrJ B

ra6r. 9.

B nepBorr cro.n6qe Aarro
HaSBal{lre 3Ee3/{bI, BO tsTOpOxr

Lntu o, - 6cJr ouerpr,r.recxlre arr-
urr4TyALI. BLtrIr,lCJIelIHLIe nO

r[opiuyne (B), n tperreu \nti,,,,-
6orouerpu.rc(:Hrre alrrlJrIITy/(bI,
BbIAIIICJICIIIIITIE IIO JIVqCI]T,II\T

L moo, L *'oo,
t,,
I L *uot

SU Cas

RT Aur
o UX,li
T Vul
RX Carn
S Sge

Y Oph

117

0,37
0,76
0,08
0,58
0,58
0,78
0,42

111

0,3i
0,47
0, 08

0 ,2r9

0,67
0,53
0,2/L

1n

0, 40

0 ,87
0 ,08
0,63
0,59
0,7s
0,39

cxopocrflr,I, uo Sopnryre (9). Ha $ur. 12 rporlaBeAelro cpaRlreHr{e peayJr6-

TaroB. fIo ocl{ a6cqncc orJro}r{eur,r arrrrJrr{TyAr,r, BLrqrIcJIeI{}Ibre rro ryqe-
Dr,rN{ c}ropocTrrr{ (Lnt',6o), rro octr ollAr{Irar- aMrrJrr{TyAbr, BLr{rlcJreHubre rro

{opmyre (B) ("lrzrrr). SHa.reHus AJr.fl BCex BBe3A Jle?fiar R rtpeAeJIax roarHocrn
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.HaItrIIx BI,IIII{CJIe}Il[ft; BI,IqICIEHtrI,IE HAIIII A}IIIJII'I1'YAbI HEMI'IOIO BbIIIIE AIIIIJII{.

ryA, norIytIeIIHI;lx uo ciloplryle (9).

Mr,r oqetrlr"rur 6onolrerpr.Iqecxr,Ie ar{rlJrlrryA},I 6recHa ranil{e lI TperlrILI

MeroAorr, noropnrit, rIlaBAa, B npuul{llrre rroBroprer nepnnfi. tr4a rpa{una

{r,rr. 1{ IlbI BBflJII,I BIIByaJILIIBIe a[InJIlIryALI 6;recxa qe{elr4 r'r upu6aetrult

n rrlrM reoperurrecnrre BuarreHrrr 6onorrerplrqecnllx rrorrl]aBoI{ [46] a.un [oJIy-
qenHr,rx r{aNru Tel,Ifleparyp I, l.r T,r. OqeUeUnr,te TaIII'III c1rrOCO6OII 6OnO-

42 0l 46 q8

anior

'Or.rr. 12, Cpanueulte 6o;rorte:rpr'r'recrtr'rx

aMtrJrr'rryA qerler.Ig, B[rqtrcJleurrrlx no {op-
nryne (B) (L*oot) r,r t[opuyne (9) (Lm'6o,)

tllnr. 13. Cpanueulre 6orouerptruecnllx arlrr-
rnryg rlerfeltA, Bbrqllclerlnnx no t[opuy;re (B)

(Nn,6or) Ir rI3 Brl3yaJrlrrbrx arlrrJMryg 6necna c
yqeroM 6onorletpr'ruecnllx rrolrpaBor (Lnt" 6o 7)

0r4 48
a^la

Merlruqecxl,re ar{flJrlrryAbr (\nl'urr) [plIBeAcl{br B qer]leprort crol6qo r:a6.rr. 9.
.Cpanuenne r{x c a}Irlrl{ryAail,Irl, BbIeI'ICJIer{}Ibrl\'Ir{ ro {opuyre (B), upone4euo

na rlnr. 13. Cornacue peByJrEraroB rlorlyqI'IJrocb xollouree. Cpe4nee xna4-
parlrrrHoe yltJlorleHrle orAeJrr,Irbrx roqel{ or []lfllloli cocraBJrfleT -+-0^,04.

$ 9. OdcyatAeHrre peal,nbraroB

flpn nr,r.rnclreHl,Il,I Ter{neparyp 1,I }laAl,IycoB rler[errg rrri [peAnoJIaI'aJrrr, rITo

UBtrytlsll[a BB0BA B Tpex paSIIIIqHLIX o6[acTtrx CIIcItTpa BIJXOAI,IT I{3 cJIoeB,

Jrelgarq.rx rra ogrtoll l.r :roli ilxc Ury6uue tr riote6.rrrolql,Ixcfi lpaHTI,IsecItII
,c o4noft {aa,tii. B geficrorrreJrrrHocrrl BaBI,IcrlnIocrn noa{{rtqueura noulolqe-
r{I{fl oT AJrr.rHLI BOJII{I,I TIpTIBOAI'IT It r0lly, qTO cJIoII 3BC3AHOr1 llareplrrl, oT-

BercTBcIIIrbIe 3a U3JIIyqelr].Ic B pa3Jrtr{qHbrx AnrIIIax BoJrrr, saJrelaloT Ha pa3-

Jrr.rqfior"r arfdren.llrruort rny6nue !1, c,]reAoIJareJlblro, I{MeIor IrecltoJIrrno

orJrrrqarcu1uccn a(rt[cnrr,rBrrrrre reMfle]larypr,r. IIonlro6]reu oqeulrrt, paB]IrIqy

STrrx TcNrle]raTyp. c 3TOI1 qeJILIo llocrloJrlSyel[cfl pe3yJ]bTaTaMrI pac.reTa
,r{oD{+r{qlreHTa rror,[orueur{a BrjeaAr.Iofi rlareprlrl, rrpoAeJIarlHllr{I{ 3. Blrrenae

f171. Pacuerlr rpoBeAerl AJrfl nexoropor,i NIoAeJII,I cpe4ucir qedteu4tr. Aro
tIIpOCTOTET r.r0rroJrE,BOBaHr{fl rparBnrtol Br.rrenae [pI{r{er\I, tITo rerrlepaTypa

90



B nIaHcIIMyMe 6necna Tu:6300", a reMlleparypa B rII4IILInryN,Ie 6necxa
7,,- 5g4go. Tor4a ()tw-018 t4 0*- t,Q, rA€, Kari o6brqHo, npr,IgflTo

504^oo6orHa.reurre 0-? H corxanennlo, B Jrr4Teparypc lrr\leercfi Mar.Io Aarr-

Hr,Ix 06 airenrpourroft unomrocrrr B arMoc$epax qe{er4. P. }tanasaprr,ra [19]
AJrfi rpex anea4 DCep, IAql, (Gem [oryrrr4Jra Buasenue 1gpe, rrpr{MepHo
,oAHoro noprr[xa r{ paBnoe lgpr,nr*:0,5; 1Spr.,r:0. ,[;ls qe{eu4 TVul
u S Sge P. Jlmcr ltyrr,Ha [47] uonyuuJr Buaqenr.rr 1S p,.** : - 0 , B; 18 p,,,,n:
--- 1,3. Mrr npeguoqlru AaHHbre Itananagxlda, rrocr(oJrr,fty or{r{ rroaBoJrrrJrr4

ilprr pacqerax Bocrroirr,BoBarr,cfl rpafrunauu Bureuae. tr4rax, ofiouqarerr,Ho

Mbr tsBflJrr{ r\,roAeJrrr qe{eu4rr co cJreAylolJtrrrMr{ rrapaMerpaM}r: $'y- - Q,g,

lg p,_^o: 0,5; 0*- 1,0, 1S pr*,. - 0,0.

Paccuorpnu oHarraJra c"Tryqar fi,rfl MaHcrrMyMa 6recna. I4a rpaSlrnon

Euteuae HaxoArrM aHaqerrl4fl Ig!L Ailn xax4ort r.ra rpex a{riiexrunnsrx Arrrru

BoJrH, B r(oropr,rx [rr,r BeJrrd ua6nro4ennrri xi,- noa$r[nquenr rrorJrorr{eur,rfl B

,AJrrrr-re DoJrFrbr )., paccur,transrtft na oAHy rflffieflyro qacrurly anea;qnoft lra-
r'eprrr{, a pr- eJlenrponHoe AanJre}rrde. trlla arux ana'reurrfi HaxoArrM oruorrre-
rrue no,a{$uquelrroB rrotJrorqenr{n [\ln paaflfiqublx Airr{H BoJr}I:

; , r';1c i, - 11800 A, i, - 7700 A a Ir:9200 ,f .

fJpeAuo;ralaerr, arro ac!(rentr.rauaa r.ny6una cJroeB, orgorcrrlcr{rrrJx Bir rr3-

-]1yqeHIIe lJ OUi)eAeiIeIIIII,IX AJII{HaX BOJIH, COoTBeTCTi]yCT OIITI{rIeCrtOfi tO.,rule
'ci. - 1 71rl 4aluIoi.i AJr{rr6I lloJrrrrjt. Tart nart r.ry6lrrra BaJrerarrrfl aTl1x cJrocB

in droroc(repe oTJlr,laraercrr IIe cIIJrLr{o, To tr,roir{Ho upr,r6.runrxenuo cqr,rrarr,T qro
1l lla:lllblx yrlacTnax clenTpa B lrorJrorqelrrln yqaglr,reT oAnHarioiloe rllrcilo
-tIacrI,Iq eueagnoil rrarepr{r{. Tcl rila olr}Irrecrtil.,1 ToJuua rr]lorropqlroIraJrbFIa
,no o$rllrqr,renry Uor Jrorqenrl.rr :

r,). d. i!t,. (10)

I{polre 'rolo, nocro,rlrrBye[,Icn BhTrrlrcJleHr.rflirl,r IrBrre]Ieulrfl Te]rrre.parypbl R Ba-

ar.rcr,rlroc'r'r{ or a{{exrunuofi ury6lrnr,t cJrorrl rrporelc}rrrr;nr,r A.ttfl AJ]r,rrrbr

ilc)"rrrrr,r 5010 4 (6rlrsrtoi,i n Harrrelry cl{rrelry r!r,rnr,r,py) ,q",rn Cornrqa [1rB].
B'oatrleu crorl c rr:4 4na i,. Drolry c"rroro B coiTrreurroii rforoccfepe

coorRercrBver rerrlellarypa 6500". Tuncpr, rlo3r;xleN{ c.rrorii c \r:l 71.nt ).r;
llorila I,IB (10) uaxoTllrN{ t,.:0,60, n Dros{y'rr ts coJrfle.rrroii clroTocc[epe co-
otucrcrrlyer c;roi.i c rL.Mrrepa'typort 6100'. 7I, nanorler1, rycu.L \.r:l; TorAa
't,-0,76, I{ relrrreparypa c.rrofl paur.ra 6200'. tr4a ar:nx paccv}Hi{enr,rft nn4uo,
uTo r"ny6nre ucex BaJreraer ctror,i, orsercrseuHr,lt:i Ba lrBJlyueHr,re B AJrr{He
IlorrIIr,I 11800 ii (rcrmepatypa cJrog 6500"), aareM clor,i, r,r3ilyrrarorquli r 4;rlrne
uo"rHrr 9200 A (re'uuepatypa c.rro-fi 6200") lr B61rle Apyi.r{x - B AJrr{rre BoJrrrbr
7700 r\ (renrneparypa cJlorr 6100'). tr4auenennc erlrr!enTr,rrr,roii rny6r,runr c"uon

'c 4"nranofi RoJrlIDr He llorrororrHoc. 3ro Rr,rBBaHo rrairlrrrr{eM rlar11e}roBcltoro
,cnaqra. Paauoc'rr, rerrfleparyp Hpar,luux cJroeB Aocr]rraer 4,00o.

Paccyx4a.rr arraJro.lr,rqr.ro, Aflfl Mrrrrr,rrryrra 6lecrta tto,)r]rrrflg11, qro cjroI,I,
uaJlyrlarcrrule B AJInlIax nonrl 1,r:J700 A u l,r:B2gg A, nenrar rpaqrr,rarec1u

-3 I,Ian. ItpbrlrcHoi,i o6cepBar., r. XXV 33
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Ha oAHofi rry6rue. Cnofi, lraryqarcqufi n A.nuue BoJIHLI Ir:4800 A, ,uerxnr

HecHoJrr,Ho lrr.r)fle. Paanr,rqa rerfflepaTyp Aocrr,rraer nccro 100".
Taxr.rlr o6paaou, orcryureHr{e or 3arrorra II.nanrta oco6enno BeJrr{Ho B rrari-

cr{lryMe 6necna r{ B DTo}r cryqae r[o]r{er [aBarb omrz6ry B onpeAeJre]rr{rr rerr-
rrellaryp +200'. 3ra oqenra r(oueqHo oqenr, rpy6an r,r fipoAeJraHa Jrr4rrrr, AJrfl
uexoropoft ycronuoli BBeBAbr. fIanouRr,rlr, arro rrartra roqlrocrr, olpeAeJreHr'rrr

reuueparyp 6rrna +200', -300'. flponegenuue paccylr{AeHr,rfl rror{aabruaror,
qro o 6o"rrsuefi roquocru orpeAeJreurr.fl renrneparyp qe$ellq AJr.rI AaIlHoro AIIa-
IIaSOHa CIIeHTpa IOBOppITE IIe I{IIeeT Cl{bIC[4.

flocnorr,Hy BeJrr{qrrua rrame}IoBcltoro cltaqrta l{Brrelrflercrr B TeqeHlre qrr]iJra,

DTo l(o,[]r{Ho cnaaarr,cfl rra ailrn.lrlrryAe 6,necna qe{ler,r4 B AJrr,rHe BoJrHbr Ba npeAe-

JIOl\r ratrlerroBcltoii ceprrr{ BoAopoAa. Paccuorpenlre cBtrE.lr, BeJrrrrrrrrr rrSrreHe-

Hlrrr cnaqna ].r orcarera B HpacHoM Sr,rnr,rpe (Ir:7700 A) uoiiasano, -rro B 06-
uleil{ cryqae rlBil,rcrreHr.re cnaqlta AD 6olsrle rIJrrI paBrro }rgrrerleurrro orcrrera
B Hpacrror{ $u.rrtpe (Am'gAD). Ec;rrr,I s [peAeJIax rn;IprrHr,r {lrnr,rpa ReJITITIII-

Ira lrorJrotr(eHrrrr 3a IrpeAeJrorl IartreHoBcr{oI:r cepnn BoAopoAa yrreHr]rrraeTc.fl oT

D go uyltn, rrro, Boarrolr{rlo, Irr{eer n{ecro y Hac, To uprt6rlrxenFro Nrox{rro carrr*
AD

TATL, rtTO LnL':*2
Pacclrorpun no,qpo6uec c aroir rorrHrl Bperrlrrr flonytlsllrrore Harrur Br,Iue pe-

ByJrr,rarr,I. Ilpr,r peueul{u ypaBHeguli (6) nlbr roryaIl,url,I, rlro AlIClepclIrI slraale-

nvllr R *lR n cpaBlrr{TeJrbrlo BeJrrrna y rrerbrllex BBeBA. 0ro BbrenaHo relr, uro ua6*
JrroAaer{bre al{fiJrr,rryl{6r 6.rrecHa Brrrx BBeBA s o6racru 7700 A ]rrr}}{e, alcr\I cire-

Ayer oir{rrAarL rro BanoHy Inanna. 3ro ltoxter 6i,r'rr, nr,raraHo yBe,rrI,IueII}Ier\I ilo-
r.rroqerrrrrr Ba rrpe4eJrorl flarrrcHoBcxoli cepun BoAopoAa B lraltcrrl\{yr\re 6lecxa,
Ilpr'r npr,rrraror{ Halrrr coorrrolre}rrr,, L*':tLD uonyqnsnr, rrro y arl,Ix rrerblpex

BBeBA xIolHHo olr{I{Aarb cJreAyrorqr,rx ana.reuuft BerlrqIrtrrl rlBrreHelrrrri tra[re-
IIORCI(OrO CItaqHal

LD:0m,04 (SU Cas),

AD:0*r0B (RTAur),
A,D:g*,19 (T Vul),
L.D:g*,74 (S Sge).

Ornerlru, rrro AJr.fl T VuI n S Sge P. Jhocr }tyrrxa 147 | ilonywrJr AoBoJrblro
r-II{BI{ue Brraqelrrlfl aJIeHTporrrlbrx rIJror}Iocrefi. 3ro yHaBrIBaer Ira To, arro orcryr-
Jrerrr.rfl or Baxor{a fl.nanxa y orr{x qe{eug r{oryr6rrrr 6on:;ure, qerry ltrpyrlrx.
It coxrarenuro, AJr.fl na6lrro4anmrrxc.fl Hanrr{ qe{elr4 }rer llaHr{blx o6 rlenrenenuax
6anrueponcxoro lrJrr,r flame]roBcr(oro cnaqnoB. Torr,ro P. ltauara;1xrua [20]
npuBoAr{T a}rrrJrr{ryAy lrar{eue}rrrrr 6anr,ueponcnoro cxarrna AJrtr s UMi AD:
:0*,02. trllal,renennn uarreHoBclioro cnarrHa B aro]{ clryrlng Har{Ir Balreqenrr 5nrtn,

IIE MOIJIII.

flpone4enur,rrt ananrre roxaBErBaer, qro, c o4uofi cropolrbl, onpeAeJIelrlre.

Ter[[eparyp qe$en4 ],rB r{prrBr{x 6necna B paBrrrrrx AJrr{Hax BoJrrr Mo}r{er nllo-
I,IBBoArITbcrI c rorrrlocTrro? I{e flpeBLlrxaroqert EecHoJIbI{lrx cor rpaAycoB, c Apy-
lofi,- arro r4B {otonretpr,ruecxlrx lru$panpacnrrx na6nro;1eunr,i c coorBercrByro.'
qnnr uo46opou Srrrr,rpoB lroi!firro oqeHrrrr, BeJrr,rqr,rHy !rBlrerrerrr,r.fl rlarxelroBcHoro
CHAqITA B TEIIEHIIE qI,IITJIA.



Bumogur

Itpr'rnrre 6lecxa qe$err4, rre r,rxrerollr,re BTopr{arrrrrrx rop6on (SU cas, s UMi,
T \rul, RT Aur), no4o6ur,r Bo BCex AJlr,rlrax BoJrH, rrprrqer,r al,rrrJr],rryAa r,rx 6necxa
Y]\IEHLIIIAETC'I C YBEJII,IqEHI,IEM AJIIIII BOJI}I. [rE qE$Errgr,r RX CAM Ir S SgE
c BTopi{qlrbruIr rop6aulr IIa r(pI,IBIJx 6necna, np}rrraAJre}Harr{r{e It n.;rocnofi co-
craBJrtllorqeri f anatturxrr, Itilor{e o6ulero ytrerrbrttcrrrrrr aN,rrrJJr,rry4r,r 6.necna
B [.irI{rI}IoBongonor'1 o6nactn c[exTpa, ror{aBr,IBalor oTlrocr.rrcJlbrroe yBerl{qetrl{e
ilaSMepoB rlropl'IrlllrJx rop6on, Paauepr; rop6on t{ancrrMaJrrr}rlr rra((I{pacHbrx))
IiplrBbrx 6necrra (I,0,:7700 A). )/ Y Oph, nplrrraArre?fiarqefr x ctfepr,r.recrroft
noAcrrcrer{e, B Hpac}rorl 06.rracrrr cler{Tpa rop6, uao60por, r.rcrresaer.

Cpe4uxa BeJrlrqrllla Bana3ALIBaHrrfl rrprrBrJx 6nccrta, orrroofln{rrxca n paB-

"[r,raffrbrtr{ o6nacrxlr clenr}]a, cocraBJrfler 0,06 nepr,roga/uuxpor.
Orcrynnerurfl r,raJl){e1114n qedlcr.r4 or r,rBJryrreHr.rn a6conrorrro qepHoro TeJra

Il l(l{ala3olre 4000-10 000 A IIeBCTITII{I,I. tr4e cer,rr.r BBeBA roJr},no rrerbrpe ilorra-
tsbIBaIor 3an'IcrIIr,Ie allrnrlTyAr,I IrBtrclrerrl,rfr rralrreHollcHoro cHarrl{a (or 0rr,,04
go 0'n,74).

Teiuuepar5rpr,r qetferr4, IroJryrlglllrr,rc rrcroAor{ B,ncItcrlr, lpr4Mep}ro }ra
1000'-1500o upenluuamr cpcArrrrc Brrarrelrr.rrr a{rfenrr,rnnrrx rerrneparyp, trpu-
Iltlrrix g;nn qccfei'r4 unocrtorYr cocraRJrrrro]r1ei,i r,r rr,rpaxrerrHrrrx R rrnaJre Moprarra
rr l{r'rneIra. B To xre Bper{tl DTI,I Terrrcllaryllr,r corJracyrorcrr c rcN4rreparypaxrr,r,
ro.rryrIcIIIILInIlI O. A. Me.ur,ltrrnonblrl l(Jrrr ri Agl rr 6 Cep n HoporriouoJrnosoi,i o6-
Jracrr,r crer{rpa 4000-6000 A. To.rnocrr, onpeAeJrerrr.{fl rer{ncparyp qeSen4
B AaIIIIOTI AllaflaltorIC crcltlTla rre nrolr{or 6l,rrL nrtrrc +200' xcJreACTBr,re paB-
,rrr'rrrrrrr ury6urr 3aJrerarrr.rfi cnocn tporocrfeprr, oTBercrBerr]rBrx 3a l,rtsJryrrcrrl{e
D paBJrr{qrrrrx o6.lrac.r..ax crenrpa,

Orrrocr'rre.rrr,Itl;Io IrSiitencIIIIfl palrrycoB, Taitlrtc orpc71eJTcrrlrfic rro rrero4y
B,trenclrtr, Aocrarorrrro xoporxo cor.Jraclrlorcr c r,rBrrerrelrldflr{Ir paAr,rycoB, rJbr_
trl,rc.lrerrirrrxru lra ocrroRe IaHIr.Lrx o lyrlgs6r* cltollocrrrx qetlelrA.

B aan.nrcqerrne nprrrro,,y rry6oxyro 6,naro;1ap,ocm B. E. Hurrouony
3a pyltoBoAcruo pa6oTorl rr A. 7I. O;rrrHonorYr aa nor,rorqr n ua6nro4erir.rnx r,r o6-
pa6orne nrarepr,raJra.

10 ua.n 1960 r.

Jlureparypa
1' E. Il' I{ y n ap Iirr Ir, IL II. fI ap e Ea r o. Ilepelie]rrrlre BBeaArrr, r. 1. cDrrar,rqecurae

nepelrerrur,re. Iocrextragar, 1937.
2. A. A rr rr e p. Actpo{ralrna, r. 2, ,IJI, lgb7.
3. J. S. H a I l. Ap. J., 79, 145, lg\4.
4. A. L. B e n n e t. Ap. J., 90, 289, IgJg.
5. A. L. lJ e n n e t. Ap. J., 93, 52, 79trl .

6. J. Stebbins. Ap. J., 101, 1+7,7945.
7. J. SIebbins. Ap. J., 108, 108,1946.
8.,i. Stebbins, G. E. I(ron, J.L.Smith.Ap. J., ll5 252, lgb}"
9. E. Pcttit, B. N icholson. Ap. J., ZB, 320,1983.

10. O. A. NI e I r H r.r H o u. Tpygu IAO, 6zr, 1950.
11. A. tr. H. BIel<sley. A. N.,260, t6l , tg}6.
12, TI. K o x. A. N., 256, 21 , l}Bb.
13. W. Beclrer, W. Strohmeier. Zs. l. Ap., ig, Z4g, 1940.

353*



:14. W. B e c k er. Zs. f. Ap., 19, 269, 7940.

15. A. E. H. B I e k s I ey. Zs. f. Ap., 11, 59, 1935.

16. S. Ch anclr asekh ar. Ap. L, 104, 430, 1946.

17. E. Vit,en s e. Zs' f. Ap., 28, 87, 1948.

18. R. Canavaggia, J'-C. Pecker. Ann. d'Ap., 16,47,1953'
19. R. Canavaggia. Ann. d'Ap.,72,21.,96, 1949.

20. R. Canavaggia. Paris ConLr. A., Ne7, 1947.

21. B. B. IIporo$r,eBa. flepeuentlr,re sBeBALr' 1,2,2/+9,7958.

22,H. O.9euuH, c. M. rDaituIIrreftu,T. NI. JIr,r$ilruq. Srenrponnne yu-
rrox(i4reJIIr. loctexra4ar, 1957.

23. The Llenry DraPer Catalogue.

24.8. B. ItyHapHrn, fI. fI. flapeHaro' !0. I4. E{peuon, [' H' Xo-
rr o tr o n. O6qnit HaraJlor repeMeulrbrx aneag. tr{ag-no AH CCCP, 1958'

25. B. E. H u H o u o s. Eroffr. A6actyuancnoft actpo(pna. o6c.' 4, 1', 1940'

.26.8. E. HnRorron, E. It. HnHoHoBa. Izlsn. I{pnucroft actpo{r.ra. o6c., 9,

41, t952.
27. l. fI.3 a x a p o r. flepeneHurre aBe3[ril , 8, 435' 1952.

.28. II. [. II a p e H a r o. TpyArr qeTBeproro COBerrIa}II{fl rro Bofipocar{ (ocNrofol'Ilrr{.

14s4-ro AH CCCP, 1955, ctP. 306.

29. E. B. It y x a p fi r{ }I. Acrp. xypn., 13, 111, 1936.

30. A. B. C eB e p H r,rrt. Acrp. ffiYPH., 23, ll, 1946.

31, C. A. )I( e B a K 1.r u. ,{omn. AH CCCP, 99, 353, 1954.

32. A. I{. J o y. Ap. J., 86, 363, 1937.

33. C. C. K i e s s. Mich. Publ', 3, 1'31', 1923.

34. J. C. Duncan. L.O.B., 5, 93, t90B; L2t, 1909.
.35. S. AlbrechL. L.O.B., 4, 130,7907.
36. R. F. S anf ord. Ap. J., 81, 140, 1935.

37. H. A. A b t. P.A.S.P., 66, 65, 1954.

38. J. A. A 1 d r i c h. Mich. Publ', 4, 75, L932.

39. C. D. P e r r i n e. A.N., 248, 737, t933.
40. c. PocceJraHA. Teopua ny.[rcaquft repeMer{HBrx aneaA. ?IJI, 1952, ctp. 156.

41. ll, il. II a p e H a r o. Itypc aneaguoii acrporroMlrll. Iocr:exnagat, 1954'

'42. G. Pskov sky. Trans. IAU, 10, 695, 1958 (1960).

43. B. B. It y n a p K Ir H. flepenennrre 3BeBAbr, 5, 42' 1935.

44. T, D am b a r a. Publ. AsLr. Soc. Japan, 3, 135' 1951.

45. A. O p o Iski. Wroslarv Contr., N 2, 5' 1958.

46. G. P. K u i p e r. AP. J., 88, 464, 7938.

47. Rh. LusL Kulk a. Zs. l. AP., 33, 21, 7954.

48. B. A. Aru6uprtyMxrr, g. P. Mycre,rr, A. B. CeBeprrnii, B' B' Co-
6 o .,r e r. Teopetuuecnar actpo$lI3lrr(a. foctexna4at, 1952.



AHAAEMT{fr TIAYI{ CCCP
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Torr XXV, 1961 r.

@OTOIPAOI4TIECHI/IE BEJII4qI4HI,I U IOHASATEJIII UBETA
79 PAHI{I4X SBEBA O-82 B IIJIOIIIAAIffi C UEHTPOM s- lgh g4m,

0 - f_ b.,0

I:[. II. Illtotttcti.

OrpeAeleubr $ororpa(pnvecnr,re BeJrrrqrrur (m,pg) r{ qBera (C) 79 area4 O-B2 r lrio-
qaAKe c r{elrrpoM o:{$h${m, 6:+5",0. florrouleurae B rrccJreAyeMort o6aacrra ilprlBeAeuo
na tllrr. 4. @ut.5 gaet npraiueplroe pactrpeAeJrerrr4e paHrrrlx O-B-anea4 B rrJrocxocrr4 larax-
rrrltl4 B rrafipaBJreurrtx l:343" n l:5or5.

PHOTOGRAPFIIC MAGNITUDES AND COLOR INDICES OF 79 EARLY O-I]2
STARS IN AN AREA WITII THE CENTER AT o:l8ng{m,$:f 5".0,by.1.1. Pronik.-
The photographic magnitudes (m pg) and color indices (C) ol 79 early O-82 stars in an are&
llith the center at a:18h54m1 6:+5".0 are determined, Interstellar absorption in the stu-
died region is given in fig. 4. An approximate dis[ribution of early O-B stars in the gala-
cticplane in the direcfions l:343', /:5'.5 is shown in fig. 5.

$ 1. Ha6rrc4emvtn ti rrx o6pa6orra

B nacroarqeft pa6ore rrccJreAyercfl o6[acrr, paaMepoM 6'X6o c r{eurpoMr
o:18h54*,6 : *5", 0 (l:5",5, b:0'). 3ta o6nacrn orJrr4qaercrr AoBoJrr,Eo craJrr,*

rlrJr\{ florJrorqer{r{eM It]; xpoue roro, corJracuo paSore [2], s aroM HalpaBJre*
Irrrr,r rrJrorr-rbre 06raRa Hertrparr,Horo BoAopoAa rroAxoAfr 6ilrasno H Conuqy. Par.r-
llrrx E{e anea4 O - B tarr 6ruo uasecrHo roJrbr{o rplr [3 1.

I-Ia 4nofiuou 400-atn acrporpa{e c o6benrrBHofi uplrauofi, Aaroqer} Alrcnep-
cnrc 250 Almn y H6, 6rrno rroflyqeHo serrlpe cHrn\{Ha o6.rracrra Ha rrJracruHr{ax-
Kodal< OaO c ancrroBr4rlrrel,i 2,5 uaca, oAr,lH cHr{MoH Ha rrJracrr{une Agfa Astro"
Platterr c roft rxe aHcrroar,rqr{eii lr rpu c}rr{Mna - Ha rrJracrr,rHr{ax Kodal< OaO
c altcrro3rrrlueir 40 r[r{Hyr. flo aruu rrJracrr,rHltat\r yAaJrocb orleHrdrr, cileHTpbr.
or{oJro 2000 aneag, r,rB noropux 79 or{aBaJrr,rcb paH}rr4Mr{ O - B-sneaAaurr..
Cuenrpalr,nr,rfi xracc Kaln4ofi rra arllx BBeBA orIeHeH He MeHee ceM [o rpeM
IIJIACTI4I.IHAI{.

Oupe4e.neulre BBeBAHbrx BeJrr{qr{H, u<.rnaaarenefi rIBera r{ nprrt{epHoro.
paclpeAeJreHl{.E B llpocrpaHcTBe STIrx parrHr,rx 3Be3A 14 rrBr4JrocE l{eJrr,rc HacTo.E-
rqeft pa6orur.

Snea4Hr,re BeilI4rrLIHhr rr roxaaareJrl{ I{Bera BBeBA orrpeAeJrrrJrr4cb rax }r e,
ItaH yHaBaHo n pa6ore 141. lls onpeAeJleHlra {ororpa{uqecnux Berr.r.rr.rn 6r,rlo,

dl
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ficlroJrlBoBarIo UecTb cHr4MItoB c 3l{CrroSrrl{}Iefr oT o[Hor,i [o tr.ETHaAqaTr;r

Mr,Irryr, AJrtr olpeAeJrer{rrfl $oronpacur,lx BeJIr{qr{H-ceMr, cHr,Il\,IHoB c ancrloBI,I-
qnefi or 3 go 45 MrrHyr. B xaqecrre craHAaprHbrx rrJrorqaAon r{crroJrr,BoBaJrr,rcb,

SA 20[5]u M 39 t6l. I{an uortasa;r JI. Il"nay:r [7], rrrexly c]rcreMarrrr Sororpa-
{lruecrurx BeJr[qnH naraJrora [5] u xararora [81, xoroprrft r4ctroJrbaoBaJrcfl

B HarrecrBe crar{Aapra n pa60te [4 ], ner r{BeroBoro ypaBrreHr,rfl. TIssecrEo ranH{e,

[9 l, .rro cr{creMa B uo qnery 6.nnana H rre}r{Ayr{apo4rlor,1 {ororpa{uuecnoft cr,r-

crex{e. Bce eto Aaer ocHoBaHr,re rroJrararl, qro r\{e}r{Ay c}Icrer{aulr $ororpa$u-
qecnrdx Be.rruquu rracrorrnleii pa6orr,r r,r RaraJrora [4] uer ypaBHeHr{.fl rlBera.
Ilocxornxy cr{creua 7 ne ornnqaercrr rro rlBery or cr4crenrbr Br{ByaJrr,Hr,rx

Berrrquu KaraJrora T. Snrsuyca [5 ], rro)firro cqflTarr,, qro cr.rcreMa I{BeroB,
:troryrreHHarr o uactoarqefi pa6ore, Tanlr{e oAr{HaHoBa c cucrerrof,r
qBeToB nara;rora [4]. 3ra crrcrer{a r{BeToB uo4po6no olucaHa n pa6ore
t10 I.

Ilonyuenurre Har,rrr cner{TpaJrr,Hhre r(Jraccbr, SororpaSnuecnne BeJrrrqr,r-

w"u (mor) r{ roxaaareJrrr r{Bera (C) upune4er-rrt s ra6nrnqe. }t BBeBAar\{, om,re-
arelrlrr,rM BBeaAoarxar,rr{, B noHrIe ra6nuqrr r{l\,rerorcfl npr.rMeqaHr.{.fi. }I(upnrrlr
upu(itorr uriAeJreHbr crrer(TpaJrbHbre HJraccbr, Br,rrrl4cauHrre lla [31. ,[.rx oro)r{-

AecrBJreHrrfl BBeBA npr.{Jrararorc.fl Haprrr ({ur. 1, 2).

I
2

D

4

5

6*
7

8
I

10

LT

l2
t3
ttt
15

t6
t7
t8
19

20
2T

22

24

+2.3705

+2 3709

+3 3842

o-80
B2:
B2

o-80
o-80
o-80

B2:
o-80
o-B0

B2:
B2:

o-80
o-B0
o-80
o-Bt)
o-80
o-80
o-B0
o-80
o-80
o-80
o-80
o-80
o-80
o-B0

ln
12,45
12,r3
11,80
12,06
12,72
12,0
12,31t
tl.,82
t2,54
12,32
12,32
12,38
12,5/-1

11,56
t2,46

12,07
12,66
t2,30
1-2 ,t 9
12,40
12,65
12,26
12,38
t2,52

1n

0,84
0, 63

0 ,2r3

0, 53

0,92

0,72
0,50
0,87
1,25
0,72
1 ,81
0,72
0,55
0,40
0 ,58
0, 73

0 ,89
0 ,84
0 ,96
0, 76

0,74
0, 70

0,89
0,92

+-2':1762

+2'3777

+,3 3BB7

o-80
o-B0
o-B0
o-B0

B2:.
o-B0
o-80
o-80
o-80

B2
o-80

B2
o-80
o-B0
o-B0

B2:
BO III
o-80
o-B0

82:
o-80
o-80
o.-B0
o-80

B2

m
t2,56
Lt,91t
12,66
t2,45
1L,74
t2,24
t2,72
12,42
1L,70
10 ,80
12, 96

t2,58
4tD
11,,1t7

12,28
12, 10

9,7 lt

12,7i
10,37
11 ,72
12,66
11 ,75
1.2,32

12,13
11,38

1n

0,88
0, 88
'1,2/+

0,82
1, 18

-0,07
1.,44
0,82
0,94
0,52
1,79'
1,06
1 ,00,
0,1t9'

I,0r
0 ,96
0, 70
I,27
t,37'
1,15
N 

'D

0,64
0,94

o, /rG

ZO

,n
28
29
30
3t
co

JJ

JLL

ctr

36
a1

3B
.39

40
4l
42
Llo

4lt
45
40
1t7

48
1t9*

50

Ta6rr.rua

,10



T a 6 rr :u4a (npo}ontterr.ue)

j\ti
r/r ,ll J\9

n/r C

nx
t ,05
0 ,92
1,0
t,04
0, 84
0,75
,t ,76
0,81
0,53
0 ,85
r ,05
I ,'lB
0 ,1r9'
0 ,93

Sp ,r, pg

51

E9

54
55

56

57

5B

59

60
tl lt

62

63*
6/t
65

r,i']sz
9,i8

11,82
1l,6rJ
12,4e,

12,79
1: , 0ll
7,9:l

It,73
1r ,2:',,

12,:17

12,01t
i0 ,88
12,,18

I t,25

ols:
o,74
0,7rr
0,54
i ,03
0, 81t

0,85
0, (-i3

0,44
0,85
1 ,00
0,80
0,74
0 ,85
0,09

66*
67

68

69

70

7l
72
ld

74

78
11

,,d
?o

ttzt
IT,2B
12,3
72,49
12,76
t2,35
10,91
11,64
12,75

12,1t9
12,e.6

72,50
r1,46
i1,05

+3"3893

-i-3 3902

+3 3907

+3 3910

o-80
81 Ib
o-80
o-80
o-80
o-R0
o-80
B3 Ia

B2
o-80
o-80
o-B0
o-B0
o-80
o-80

-l- 2"3793

+.''i :1982

+5 4047

+2 3809

+3 3e23

+2 3806

o--110
B2

o-80
82:

o-80
B2

o-80
o-80
o-80

82:
o-80

o-80
o-Il0

11 prr[{eqarrrrfl H Ta6.rrrrrle:
6. Be;rrr.l,ruii o[pe4eJrr{rL rre yI{aJtoob - nrelraer coceAr,rrrrr B]reBAa.
119. IIa [.tracrItlrl{ax ArIfl onpeAeJrerrr.rfl Soronpacrrlrx ]re.rrrrar}rrr oqerrr 6,,rr,rB-.

HO fiOflrji{Jracr] :lBe3Aa, I{OTOpafl rIOn{cJrraJIa ]{3[repr,rrI] mp.. D,toii 3Be3Abr.
63, 66. Ha cnenrp cJrerna rraJro)Herr crrenrp coccgneii 3t;CBALT.
tlro6lr BocrloJrrrBoBartcf Aarrnbrr{I,I Ta6.rrlrqrJ, Heo6xoAux{o slrarb rryJrr,-rr},Hr(-

TbI cl'lcrelrbr diotorpaSn.tccl{rr,\ BeJrnrrr{rr (mo) u cr,rcrer(br qBcrou (C). llocrtcl;Lr,-
Ity lrlr CtlllTaell, aITo IIIleTollafI cllcTenra dto'rot'paSlr.Iecltrrx rJCJrlrrrr{rr, [p]I]re/tcll-
IIbIx Il ra6ruqe, He orrilqaerctl or crrrcret{bl naraJrora [4], lrr,r tlo]r{cNr, rrrrorr
n BrrAy ypaRrrenr,re (1) pa6orrr [10.1, uaurrcarr] coorlrorre]rr,re

mrs: B * al},Ll (B -V), (1)

rAe o - lronpaBlia lryJrb-rryir]ira cr,IoTerrLl r[otorpa{rr.recrtlrx BeJrr,rqrrrr BUoBA?

rorlerqeHlllix n ta6;rrrtqe. Illcnonr,ayrr Aar{rrble Iiur rpcx B]leBA lramero traraJrora
r.r BrJarrerrr,rfl B w B-V rra [3 ], rraxoArrnr o.:-0,r,0j. +0",,08. Alra;nor.r,r.rrro, /urrr
orrpeAcJrel{r.rfl rryJlrr-n}rrrr{Ta cllcrox{r{ I{ucroB C l.roirrlro r.rcIloJrrrBoIJit.lL JrrrIrrrIo
ronlracHernrrr A.rrrr aree4 0 - 82, nprrrreAcrrHyro r pa6or:e [10] (coomroirrc-
nue (11)):

c:b+1,ti4(B --v). (2)

flo tenr )fie AaHHETM, rro r{oroporM [oflyqeHo o, HaxoArrM b:-O*,27 *O*,04.
Illue.s n Br{Ay coorHorue}rr,r.fi (1) w (2), Mbr Mo)r(eM r{crroJrbBoBarb Arr.fi o6pa6or-
Hr{ AaHrrr,rx r:a6nr.rqrr Hopr\raJrBHr,re rIBera n a6conror:urre {ororpa{r,r.recxr,re,
Beilr,rqltHbr 3Be3A, rrpr,rBeAeHHr,re n pa6orax [10, 11].

$ 2. MexaneaAHoe rrorJroulenr{e fi pacnpeAeJreurre O-B-aneap
B rrpocTpaHcTEe

I{ccregyeuafl o6ilacrr, xapamTepuByercfl Heo6brarar,lHo crlJrr,Hbr\{ [orJrorqe-
nueu. Ha Slm. 3 upeAcraBJlerla {ororpatfun arof,r o6nacru, Bgonr raJraxrlqe-
cHoro eltBaropa rflIrerc.fl rxlrpor{afl Ter\,rHaa froJloca, roqrr,I Jrr4rrreHHafl cra6blx.
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(Drr. 3. (Dororpa$lrr o6.nactu, cxou{poBarruas c artaca Pocca

Crlnoruuoil rfiHrreii o6oBHaqeHhr rpaqrrllrr ugyqaeMoit o6rracru, nrrpnxonxoft-rparIurILr oOra-
crlr, Llsy.reHrrofi 'I. yuBepoilr [1]. I{pecTuHaMu [or{aBarro pacnpeAercHr.relpaHHirx O-82-

aBes/{. I{py}HHaMIr Br;rAeJreHEr BogMo}r(Hbre c(olJreHr{E paHrrr{x BBeBE

sBeBA. Ilocxorr,rty Bbrrrre r,r Hr,rxe DToi,l rroJrocbr Ha paccroflrrrrr{ +2-3'
'oT raJrar(Tr{qecHoro or{BaTolla TaHr{x 38e3A oqeHb }rHoro, Har,r6oJree BepofTHo
[peA[oJIo]fieHrlc, qTo ol(oJro SI{BaTopa oHl,I cHprrITbI ToJIcTbIM CJIOeM IIOIJIOqaT-
ilILrx o6rraltoB. T. Vltnep 11 I onpegenurr norflotrIeHr{e B ceBeprrort aracrr{ arori
.o6.rracrn (r[ur. 3). B cpe4ueu Ha paccroaHr{rr or(oJro 7000 nc oHo Aocrr,rraer
l3r*, 5 s {otot'pa$r,ruecxrlx flyqax (Slrr.4). Ho n orgenr,r{Erx Mecrax BoBNro}nr.ro,

rRoHeqrro, rr sr.raqr,rreJrr,Ho Solbruee [orJrorrtreHue. Ha Sur. 3 B rrccrreAyer{oti

.:i



'o6racrr4 Br,IAeJlrrlorcrr 6oree telrrrr,re r{ecra, qe]u B o6nacrr.r T. Vrrnepa, r4e,
.[oJr]nHo 6urr, nornorqeHrre 6o.rrsrue 3",5.

,(anurte ra6nI,Iqtr rIoBBoJlflror orrpeAeJrrrrb rlorJrorqeur,re B HecHoJrbrt1rx r[e-
'crax oSnacrr,t. Mr,r [peAloJIoEtHJItI, qro Bce BlrAeJrer{rrble rratrr{ sBeBAri rrpr{HaA-

"[e]r{ar r;ranrrort fiocJreAoBareJrbr{ocrr{. Tor.4a, r.rcnoJrbsy.fr AaHrrr,re pa6or [10, 11 ]
rI coorllorrenun (1) r,r (2), nrrr onpeAerllrrl{ AJr.rI Ita}r(Aoi,l anea4r,r rrorJrorqe}rr,re
'r Eurol.pa{flqecHl'Ix "]ry.rax I,I ee llaccrorrrrr{e or Co;ruqa. tr4e-aa oruu6oH nlac-
,on{unatllur crrcltrpoll I{ ItJIaccoB cBerr,rrrocrr,r orur,r6rta B }roAyJre paccroflHrrfl
.l\ro)I(er ilocrr,rrarr, 2-,5,

<Itur. 4. Ior,rouler.rre u rrayuacrroii o6.racrlt,
IITiIM TaOJIIIUbI

JlnEueit flor{asaHo nornouenre no T.

BLIqIICJIeIIEOe [O AaII-

Ynaepy [1]

Ha {ur. 4 rpe4cranJre,o olpeAeJreFrHoe HaMrr rrorJrorqeHr{e. Bce anea4r,r
'oc;ra6nenrr 6onr,ure rreM r{a 3r,0.!(Dr.rr. 4 uoxaarrsaer, rrro ocHoBuafl rracrr,
'rlorrrorqarcIqeii uarepnn coclleAoroqega Ha paccro.flHrrr{ ao 2000 zc. Eo;rr,uroft
paa6poc roqen Ha rpa{lrne cBr{AereJrr,crByer o cr{JrbHbrx {rynryaqunx , ,,o-
urolr{eHr,rrr - or 3',0 go 6*,5, flplr arou cJreAyerr{i\{errr B Br{Ay, uro {lrr. 4
rroftasblBaer lrorJron{eHr{e n nalr6o.rree flpospanHbrx Mecrax. cpe4nee me IIorJro-
IqeHrre uo ncert o6lacur, BepofiTHo, fipeBrrrrraer 4*,0_b*,0.

I{a snr. 3 or-rerrr.rno Br.rAHo, .rro 6oilr,ue Bcero paHrrr,rx BBSBA o6a3aJrocb
B JIeBoM HIrE(IreN{ yr.rry o6.rracrl'r, B crolloHe or calrol,l r:euuor:l rroJrocrrl trbrJrrr.'Tau 

4axre tsrrAllbr ABa cltorlJreur,rn (orlre.reH6l npy)fir{amlr), cuenrpbr BBSBA lro*.Toprrrx orreHrrrb r{e yAaJrocL. Ho ua c.rra6r,rx cneKrpax 3rr{x sBesA Br{AHO 60ree
I,IJIII I{EHEE CI{JII,HOE HETIPEJ]EIB}IOE I,IsTYqEHI,IE N Y;rI,IPA{I{OJIETE. CHO'ffiT?ffi
:3TO OqeHE, JlaHlIlIe BBe3Ar,I. MorHuo oxtr{AaTrr, rrTo oltoIlo 3r(BaTOpa TaI{}Ite
lrMeercfl 3r'raqr{Terlbrro 60.rrrme paErrr,rx o - B-aneaA, .Ier{ r{ar{ yAaJrocr, o6na_
pylHr'rrr,, Ho lrx cBer cr,rJr6rro ocna6.rren [L,rJrrrro. pacupege;renne o _ B2_enea4
B rrJrocRocrr.r lanart'rr,rnr{ B r,r3yunstr1oar r{arpaBJrenrrr{ [onasapo rra {ur. 5. oHa_
BllBaercrr, .rro 6.nnxre 20001 nc anea4 o - B0 11oqrr{ ner. Dro rrerrr,Brr o6r,.ac_
I{IrrE' TOJrbno cIrJr6}Ir,IrI llOrJIOlqer{rrcNr, Tan naH Aa}r{e [plr[o]tJTorrlettttu 7,r,0
rBBeBArrr o ,a paccrorrrrr'rr{ 2000 ni!6ygyr tpvelr2"',7 (sororp.). B 6o"nee upo-
sparrHr{x rrecrax BBesAr,r o - B0; [poc.[eHrr.rBarorcfr Ao 6000 zc. Ha snr. 5
'Har{cceHo rafi}r{o paaupeAeJrcrure o - B2-anea4 n o6nacrr,r t:343" ITo pa60,re
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il12 ]. O6qar HaprrdHa BHyrpeHHero pyl{aBa e Ctpe;rrqe Ha ocHoBe srlrx Aar{rrbrx
ilrpeAcraBJrflerc-rr cJreAyrorqrrNr o6paaou:

1) n uanpanJreHr{rr l:343'BBeBAbr O - B0 HaxoAarcrr Ha paccroflHl{r{ AaJIb-
rue 1000 nc or Co.iruqa;

2) n uaupanJreHr{rr l:5",5 BBeBAbr O - B0 pacloJlo?fielrbr AaJI},ue 2000 nc,

T. e. pyxaB r(aH 6rr orxo4ur B aror\{ rrecre oT Co;ruria.
Tara.artaprr{Ha rpy6o'cor,nacyercnlc upe4craBJlelrner{ BuyrpeH}Iero py-

HaBa B Crperrqe uo ua6,irro4erlr,rau neiirpaJlbHoro BoAopoAa[2] (cru. {ur.5).
IIo B AeraJrflx r,rMelorcfl orJruqr,J.,r - B arr,Ix rlalpaBJreHr{flx ueiirpa;rr,-
nr,rft BoAopoA c HoHrleHrpaqueft Ao 7,6 amonlcn' na6nro4aercr rr Ha pac-
,croflHr,rflx HecxoJrrrnr{x coT rrapcexon[or Cornqa. ]tax yx{e orMerlaJrocs BbrIrIe,

a rax)fie n pa6orax 111, 12], aAecr, ?fie pacnoJrolr{eHr,r rr orreHbrycrr,Ieflr,rJreBr,re

o6naxa. floarouy, ecJrr{ carrrrarr,, qro B aror\{ Mecre I\{eEt/Iy BIIyrpeH}ILrM pyxa-
BoM rr pynaBol{, [poxoArqrlM c BHeruHeli cropor.rr,r or Connqa B HarIpaBJIeHI{Il
.coaBea;1r{.s Jle6e4r, ecrr, rrepei\{rrqxa, To oua cocrolrr roJlbr{o na nefirpa,lrE,Horo
RoAopoAa r{ [6rJrr{; pa}rurrx 3BeBA B uefi ner,

flplr paccuorpeHr{u {ur. 5 HarrpaurlBaerc.rr Borrpoc: ecJlr{ nuytpenlurf,r
pynaB rroBoparrr4uaer or Connqa B HarrpaBJreHrtr,r oltoJro l:*5" r{ BAecr, MbI
.cMorprrlvr BAoJrb pynaBa, To qel{ o6T,.scrrr.mr, rot {ant, uto BBeBAbr O-80
ua6nro4arorcfl B rranpaBJreHr4r,r l:343' Ira paccro.fluusx 3-4 K.nc or Colnqa?
Cxopee Bcero B[ecb y]He cnaar,rBaercfl rrprlrcyrcrBr{e cJle4yrotrIero Buyrperlue-
:ro pymaBa, HaxoA.rrrqerocf Ha paccrofrlur{ oItoJIo 4 nnc or Connrla, uono-
l*(eHrre Horoporo rraMesaercr{ r,r no ua6nroAeHr4flM ueftnpa.nr,uoro BoAopoAa.

trilarecruo, qro B HalpaBJrerrrrr{ l:343" na6nrogaerc.s xaorurrecna.s rroJrfl-

llr,raarlrrfl cBera BBeB[ [131. 3ro AaBaJro ocHoBar{]rre cqrrrarb, sro B aroMrrailpa-
.BlreHr,rr{ r{br cr[orpr{M BAoJTE crrr{paJrbr{oro pyxaBa [14]. Tax Han cnlrpa.nrur,rft
pyHaB Bce fite, cKopee BCero, IIpoxoAr.rr B 3ro1\{ }IalpaBJreHrrI,I [eplerrAr4KyJrrrpHo
.J]YIIY 3PEHI4,'I, TO MAIHI4TIIOE IIOJIE, TO-BIIAI.,IMOMY, T.flHETCfl BAOJIb UEPEMbIqKI{

.lreir{Ay pynaDai\{[, o xoropoft roBoprrJrocb Bbrrrre, yBJrer(afl aa co6oii nefttparr-
ur,rft no4opoA 14 rlr,rJrr,; BBeBAT;r B [epeN{brarHe rrona enle He o6pasoralucr.

B aartnro.renrle [pugorrry rry6omyro 6.naro4apnocm JI. fI. Metlrx, O. IL f o"rl-

.JIar-r4cltoMy u B.VLfIpoulrxy, ,[ro6esuo cSororpa{upoBaBmrrM [Jrfl MeHfl crer(r-
pbr r{a 400-rwat 4uofinoiu acrporpa{e u tr. tr4. trilocrno Ba rloMolqr, n pa6ote.
'15 uas 1960 r.
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I43 B E CT14fI ITP I,IMCH O A AICTP O O14 BUITECHO fi OBC EP BA T O P'I4 IiI
ToM XXV, 1961 r.

HCCIEXOBAITUE MDIKSBESAHOIO ilOr,rrorrlEHr{f B coSBESAUr,r
rEEEAfr rrA IIJror{AArm c UEHTPOM

a _ Z1h 1rLm, 6 :l* 36.

A. B, Il11;nepoau,

I'IccreAonanr.le nolJrou{enr.rs B coaBe3Alrr JIe6eAg rm [;]oil{fl/lrr 6ox6" c qerrrpor\{ s:20h'
Ofm, d:f 36o npotralegeuo rla octroBe ItaraJrora aBropa [2] (cnenrplr r,r (roronpacrmre noxa-
BaTeJIII qnera 5000 BBeBA crrerirpaJrLrrr,rx r{JraccoB B cleArrerr Ao m ps:!2ttt,5). 0r[rlerrrr.tnnue.
IlJrlrrrbt BOJITI AaIlrloiI cltcro.llt,r: ]"rt-4300 A t ],p, orioJlo 6200 A. itpolre roro, lcnoJtLtoBa-
Jrr'rcb naraJroru [3-7]. Bcero I nacrolrqert pa6ore rrcilo.rlr,BoBarr],r AaHrrr,re npr6;rr.ranrenr-
Eo Arrrr 2300 aneag or O 4o F2 nxrroslrreflr,rro.

flo4po6roe L{ccJrcAola}Ine rorJlorqer:rr'rfi [po]rBneAero rro orAeJrr.rrrrru o6nacrnl,r ].r yrracr-
xalt, Cxeuatr'rqecnoc pacnpeAeJrcrrr're [orJrorqaloqert llareplltr [or{a3arro ua r!r,rr..2, rqe o.rep-
qerrbl ysacrrtrl c pa3rr.rqrroii crerrerrbro flor."[orlerrrrfi .

Paccuo'r'penlr r,r nogpo6rro orr,rcarrbr Bce Drrr ysacrnr,r.
Oqeueurr paccrofiilLllr Ao rrerioroplrx rylraHrrocrel"r rr rrx [porrr]ricrrrrocrr,,
flpoue4erro nireAlraprlrerLlroe cpaxrrerrr're rroilyqerrrroro pacnpeAerrcrrr.ra nornoularouqerYr

r,rareprrlr c IlaclpeAeJrerrI,IeM Ter{rrblx rr crJcrJrr,rx 4n(lr[ye nr,rx rylrannocretl no Hapra]I
arrracoB Ii0-13 ].

flo;1tnepnr71ena cBTIBL BITeBA Br,rconr.rx cBerrrMocrerl c rcltrrorli lrarcpneir, orMeqeuHarr
panee [20], a AJrrr BBeBA, ortrl'oqeurrr'rx 6olrrrrr,nr nolJrotr\enrrerr,- co clerJrr,lMr,l Arr{dya-
III,I}III TYI,IAHIIOCTfltrTII, qTO, BE]]O'ITHO, YI{A3I,IB ET HA IPI,IC}/TCT}IIE B STIIX TYMAIIIIOCT'IX 3IIA.
grrreJrr,Iroro HoJiI,lsecrBa nrrreloft Irareprrrr.

A STUDY OII I1\TERSTE]-T-AR ABSORPTION IN A REGION OF CYGNT'S,
o:2011 04m, 0:f 36",lty A. R. Numeroaa.- Interstellar absorption in a region, 6"x6o,
in Cygnus rvith the centerat a:20h 04m, 0:f36o is sl,ucliecl using tlata of the author's
catalogne [2] (spectra ancl photored colour indices of 5000 sl,ars up Lo n on:!1.n5, on thc
avelage). The ellective \yave-lengths of the system aret )\ps:4300 A and'Il, about 6200 A.
Data of the cat,alogues [3-7] are also used. AltogeUrer aboul, 2300 Of to Ii2 type stars are
consider:ed.

A detailed ilvcsLigatiou of absorption is made for separatc legions and areas.
A schernatic reprcsentation. of the distlibutiol of al-rsorbing matter is given in fig.2.
Aleasrvith diffelent, deglees of absolption are onilinecl, and described and discussedin
detail.

A prelimirrary comparison is made oI llre obLained distlibution oI absorbing matter
and the distribution of dari< and bright, difluse nebulae given in charLs of atlases h0-131.

The connection between high luminosiiy stals and darl( matter, noted previously
[20], is confirmed, and also that betrvecn stars with large colour excesses and brighl dif-
fuse nebulae. The latter is plobably evidence of consiclelable dus[ in [hese lebu]ae.
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3a4a'reii pa6orlr fll]JrfreTL?t Ircc.rrc/1ollarrrr0 rlti}IiSBeBAHoto IIorJrot[IeHltflt
B o6.[acrr,r 1\{lrc,rrroro Iyrlr ua r,[orr{aArr 6'X 6' c ldelrrpolr o,oro:201'04-,
6, nuo: *36o.

Uccnegyertatl o6ilacrl rlpelcraB.rrfler 6olruroii rlurepec. B nee BxoAr,rr iloq-
TI,I tsce tIpKoe o6rano B coBBe3Ar'rrrlJlc6eRn;rra Bocror{e HaxoArrrcfl qacrr, (Eorb-
rnor,i pacrqeJrlrHL,I), rAe pacnoJro;+(elra o6nacrs nalr6o.lrr,urero llorJrorqel]xfl;
Ira mro-Barla4e 6onr,urarr rerrFrafl TyrraHlrocrrr napa6onr,r.recxori {opl'rrr; HeMrro-
ro Brrrrre NrarelrLr{afl ToNrrrafl T}\{flrrrrocrr, TpeyroJTLrJoir {opusr, a ceRepo-
SarraAIIafI qacTb TIOTITII coBepIneHIIo cno6o4rra or rrell{BBcllArroro [oI.Jrou(errr,rtr
u frBJltreTctr (oHlIoIr [po3l]aq]rocT[).

B qeurpe HaxoAr,rrcfr 6o",rsrua,a rp)rrlra aurrccr,roHlrrrlx rylrar.urocrei.i, or-
I{pr,rrrrx B. cD. laae rr f . A. Illafinou [1].

O6.uacrr, oqenr, 6otata parrHrrr{r{ BBeBAar:rr{ n oco6eugo BBe:JAanrr,r ur,rcorroii
cBerLIn{ocrI'I.34ccl, IIaxoAI,lltcfl prrA rBBecrIJLIx raJraHTI{aIecI{Ilx cIton.[eHtrI,i,.
cocrorrrqr{x rrB 38eBlI B]rrcorirrx cnerrlnrocrert (NGC 6871,INGC 6883, IC 1rgg6,

Ei Ir C1), rrllocrpaHcrRerrrrbre rllylnr.rporlrrr,r rr accoqrraql.rrr paHrrr,rx BBeBII
(Sr". 1).

14cc"'teAonatrrlc rloi'JIoilIoHr{rr il]lou3Bc/lerro [rra ocrroB0 ]{araJrora aRTopa

l2f, " Itoropoxl Aarrli clerirpairbrrr,rO r{Jraccbr [u r]torortpacHLre roHas&reJrr{,
iIBora Arrrr 5000 auea4 (n cpeAgcr{ go ru..-12ttt,5)', arirrlenrneur,re AJrrHrrr'
Boiltr tttr)s oltorro 4300 A u iltor olto.rlo 6200 A. ttporre rot.o r.rcnorrsaorlarrtrcb
I{araJrorr'r [3-7]. B rracroauloi,i pa6ore [crroJrL3oR&Hbr I[arrHbre Inpr.ruepno o
2300 aoca4ax or OA ao F0 - F2 unJrrorrr{rc.rrr,rro.

Itax r,tanecrHo, /UItr otrpe/[eJreH]rfl rroJr]rolo fr[ororpa$Hrrccnor.o noi'.Trorqe-
uun (4,,) ueo6xo4r,ruo Brrarb lrolirraJrbrrbre rrorraBarcJlrr qBera BBeB/{ (C.),
npr,r iloxrolqr,r riorolllrrx onpe/tenrrrorctr r,ra5r,rrrtn quera BBeBII (CE:Cu-C),
BeJrI'IrlI4I{y 1 (xoeSt}lnqflelrr rlopexoAa or ceJrer(Tr,rBHot'o [or.J]orqcrrr.rfl r( rro.rr-
uorr5r) u $ororparjir,rqecnrle a6colrornr,re BeJrr,rarr4r{[r Brr.ag Mp,.

$ l. I{opuaJrr,rrbre [onaaare.qfi qnera BReBA

I4ccre4yer,ra.a o6.lracrr, B rrenoro]lbrx cRor,rx qacT.flx roqrr,r coBeplreurro,
cno6o4ua or Melr{BneBA}roro ror.Jrorqerrrrfi. B ceaepo-saua4noi,i ee qaorr,r
IraxoAr,rrcrr rpyrla yAaJrerrrrr,rx qe$en4, orr{pr,rrr,rx Baa4e: V336 Cyg, ey
cyg, v343 cyg. Paccroflrrtltr Ao Drrrx BBeBA coorBercrneHrro [pasurr 8300,
7600 u 15 600 nc; rIoJrIIoe {ororparllr.recrroe [o]rJror{eHr{e Jreirrrrr A.nrr }rr{x
B rrlreAerrax or 2o',0 yo 2"',5, trilcc.neTlonaurre cta6rrx Nl-anea4 4o ,13r,,5

nn$paxpacrror? nern'.urrr.r, rrlloBeAerrHoe flxr. Ilaccay u 3. Anr6aga fBl ua
riJrorr{aArr 2,28 xs. r.paAyca (or a: 19hb3- Eo d.- lgl'57,o r{ ro crrJroHe-
Hrrro or D:*36o qo 8:-F3Bo), uonaabrBaer, lrro n{e}nBReBAHoe nor,Jroit(e-
r{r,re cocraRJrfrer sAecb ol{oJro 0'"1 Ha r{rrJrorrapcen. Arn. Flaccay l,r ,[, Man-
Peii [9] Tar{ir{e nprrurlrr n BbrBoAy, arro rror.Jrorqerrrle B yronl HanpaBJrerrrrri
tre npeBr,Iffaer 0'',5 Ha I{Irrlo[apceH.

Ha ocnonanr,rlr DToro, r,rcrroJrr,By.s ar.rracbr It0-131, rrrr ulr6paJrr,r lrecra
nail6onrmcrt npoapa.rr.roctu (cu. na $rlr.2 y.racrnn 5,6, l7-lL, 17, 1g).
Frrno npr.rn-rrro, rrro qnera 6.rrltarurx BrreBA rra orrrx yqacrxax ,r,Jr.aroro.fl n nep--
r oll uplr6nuH{elrl,rr,r }roprra JrrrHblnlrr rIR erarrrr.
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+ 370

+ 340

@l1lr, 2. [tapta cxemarnsecHoro fipocrparrcrBeErroro pacfipeAeJreErrfi [orJlorqeHl{fi
(tervruoit uarepuu) na nceti lrccne4yeuoft rrJlorqaAr{

IIpflMaq rxrprrxoBaE Jrr{Hrrfl - raraHTr,r.recHufi gHBarop. ByHBaIrrfi pyccfioro aJr{aBura o6o3Ha-
qeHr,r YqacTltu c paSr[tIHbIM [olJroueEr{elr

,(na nourporrtl 6brJr npr{Me}Ieu etqe r{eroA H. O. (Dnopa t14-15}. llory-
.ireHr-rble paoxoll{AeHl{fl oKaBaJIIIcb N{eHLlIe 0*,02. B uoueulennori Ua Crp. 50
'ra6fluqe (cro"n6eq 2) upllnegeull cpeAHI{e BHaTIeHL{fl Hopr{aJILHLIx nonaaareJleft

rIBeTa, O[peAeJIeI{HLIe aTI,IMII AByNIfl nIeTOAaMI{; B cI{O6Hax yItaBaHO qIICJIO

.3Be3A.

oupe4erenr,re Hopr\[aJIr,HEIx iloga3arerefi rIBera 6r,rno upooeAeHo TaK111e rry-
'TeM rrpl4B-g3I{I,I H ApyrI4i\{ {orolretpl{IlecHrll\{ cI{cTeMaM.

Ecnlr {otorpa$Llqecmafl cllcreMa BI(JIIoqaeT u3ilyqeuue c AJI?IHoI,i B0JIHLI

l.reHr]rrre, .reN{ 3800 A, ro rra-Ba BJrr{-flHufl 6ailbMepoBcxoro cxarrlta coorHollre-

Hrre Melr{[y raKofi cucreMoft u Apyrut\{r,t crrcreMai\rrl aBeBAI{r,Ix BeJIuqlIH, cBo-

,6oAnr,rnru or ranoro BJrtrtftnmfl, 6y4et uerlrHeltHblM I'I MHoroBHaqHr,IM.
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Cornacuo pa6ote It[i l, uartrrt {oror'llarpu.recrtrrc Btsei]Arrlre BeJrrlrrrrrrri Brt,rrrc-
yaror rrer{orop}rro AoJJro yJrr,TpadlrroJterouoro lllJryrrerrrrfl. Ileclrorpri r{a DTo,
oliailaJlocb' rITo cllrlsb naruel:i clrcrexlllt mp, c cttcrc lorl B trrrneiiua Iro Itpair-
lrcir lrepe AJrrr BneBA palrrrrr,\ cler(TpaJrr,rlrix IrJracooB.

Ifanr nara.rror [2 I coAepxur 44 anee!1r,r ]larrHrx crcl{lrllarr,rrr,rx riJraccoB,,r{Jrri
iio'ropbrx rrtrerorcrr roriaaareJrrr qBera R crrcrexre B,V [4, l7J. Cpe4u r.rr,rx flrrrr]
n[]rir,rx B]reBA (BD f 35'3956, IID227G24, I.IDlgZ4ZZ, BD+97"3862,
ll D 193237), AJrtr I{oropblx y Hac Irer ylleperrrrbrx onpc/{eJreulri,i auee4ur,rx Be"rru-
rrrrH, r,r ABe cJra6Lre BBegAbr BD+36'3827 u BD-i-35'3986, AJrrr rioroprrx cyrqc_
crllyer 6olluroe pacxoll{Aelrrle c H.rrxrrl,rr Aarrrr]rllrrr. ]Icttnro.lrn rrB ilaccxror-
pcHI'Ifl STrI Cer\Ib ilBetsA, NIr{ IloryrlrlJrrr cJrcl(ylou{rre cooTFroU]Cr{trfl ilreiriAy lr}irc-
pocyotlIr{r{r,r }r&c crrcTeiT&}rlli

ruT,s:B+O)27 (B -V)
+0,05

H,':V - 0'37' 
+0,05

_ Qtn,)fi;
+0"',03

(B 
-V)+0*,05.+0",03

(1)

(2)

Tart xart upI'I RLiRo/{e $oprry.rr (1 )lr (2) ilrLr rrcxlrorrrrrrrr rr3 paccyorpcnrrrr
caillLIe rrpltuc Ir car\rlrc c.na6r,re 3uellAl,r, To ltrrr {o1tr.tv.lr,r rrc co^cl)iFiar qJrcila
:laBtlcfl[Iero oT r]eitrIaIIrrrbl lJBeSAIrr.

Mst [o.l1r,11I,lrIr rar{}rio cJreAy]orlcc coo.llrorTrcnlro u{lirij{). roria:}il1reJrrlurr
tqrrtrra (C,,:tfl1,g--m1rr I R-V):

C,: 1,60 ( tt V) - 0, ,2t\.
:_0,05 +0'',02

[lolrttrta oupc/(e.rttlrb l]tlBACJrLlro Tiir{oe cooTl{ouerlro AJrrr .Bepxr.rrralrroB
It 3lleBA I.nauuoii lroo;rc/Iolttl:teJtI)Ilocrr'r rloltaBaJra rrcriorolllrc paB,inrqurr, cor.rla-
o)rtolqrlecrr tro rerJl{cuqrrir c pea}jrbrarar{rr ItBJ. O4rrario arlr paBJrrril.rfl "tciriill]ll rlpeAeJrax rorlrlocrll oupcAe"[errrrr rrootfrprrqr,rerrrou coorrrorrrerrtrx (13).clt9p1,t,-
''ta (3) rloJryalo[al IJ ocrIoBIIo][ ro [oltpacHel][rlrl{ Br}eaAarr, rrnremqrrrf ]rolta31-
To.rrur IUJcra tt cllcrexrc B,V n [peAerax or 0rrr,0 l\o 1,r,3. ulrcl6r;r rror;ru1y16lr,
l)Tol'o cooTHoIleIIIIrI TIopnraJlT,tI6Ie IIOI(aBaTOJILI I{BeTa rraueii orroTerrrj no rroJt-
trlii,llLHl,lM IIoHallaTc.llfIx[ IIRora clrcTeN{LI B, V, lplii;..x.oAtlTcfl np(}AIIoJroirilTb, rrT()
I]l'O}IV COOTHOIUE}IIIrc YAOI}.ITO1]1]OP'IIOT II IIEIIOI(PACIIEBIUIIE 3i]E3AT,I CIIEITTPAJII]-
IItIx 1'l'lrloB B rr A. 3artorrrrocrr, BTolo Rbrrer{aer irir 6",rrrsoctrr crrcretrr mps I
./l (u ctry.rac urt,rrro.lor{lrl lJ t{r1x ynutpa{rrg.noroBor(r r1;rty.rcrrnn). Arratroiir.r-
rrr,r,r'r o6paao,rr 6r,r.rr a orrpcAe,rrorra rr pe/{yrtqrronnaa tfoprryJra AJrfi llepexoAa or
rfirBccrrroi'i clrcrer\rLr l{rlt. crc66rrrroa, I{. Xa(r{epa rr A. V[r{o|4a C ttgl
ti rraureii cI'ICrelle Cr,. lJ;ra a'rol'o 6r,rna r.rcrroJ-rbBoBarra 81 area4a paHrrlrx crrerir-
I)ir.rrTJrrbrx HJraccoB r;J riaraJrol,ou [3, 7, 19-1221, lr,rierollarr o]r]leAen0nttoc C,,.
.ljr,r,iro no;ryrreuo cooTrrorxcrrr.re

C,,:3,4 C ,+0,o ,lct
" *0',2 '|g',00. $)

Cpe4rrr're 3IlarlottI'Ifl rroprlarlIrHbIx Iror{aBareJreii qHeta u clrcrelre C,r, uo.lry-rcgnr,re
llo IISBecTHLtlilI IIollr'IaJrbIIbINI I{IleTa[,I CI,ICTOLr B-V u C, nprrRe4enrrl R areTRepToNr

cro.rr6qe ra6JrurIbr.
O 6,nuaocrtt tlatueii cIIcreMLI It t[oToItpacrroilr cr'rcrer,rc BBeBArrLrx Bejrrrqrrlr

.I[xr. Flaccay lr n. Marr-Pes [g], a raxxe p. Aurrrrpa [6]rroruuo cyA]rrr, ro
4 Llao. IipbrMcrori o6cepsar., r. XXV 49
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6rr,raocrn o$serturunlrx T.TIIIII BoJrI srlrx cllcrenl II ilo cllaBlleunrc Sororpa{u-
qcgrrtrx r.r SoronpacIIIix Ile.rIItatIIlI p1IIIIII{x aneag (Ctu. [2]') Harulr IIopIIflJILIIT'I0

rro1aBareJr11 t\Bera AoJr]r{Hbr 6r,rrh 6nuettlr I( IIol)rIaJrbHr,I}I roltaBareJrtr}I qBera

ATOrt CuCr0NrLI. fIoC"rIeAHIlC Aallbt Il UIeCT0II croJr6I{e raSill'Iqbr.

Hoplla;rr,tri,rc I{Rera tro;rilro ro.nyq1111, II ro AByxllllcrriblll {tltll'l)?r!llttxl'
ecJrll IISBeCTIII;I Ilop}la.[IrItLIe q]lcra i1,[r{ oAHoii 1I3 CIiCrCr\l '

,[.rr,a a'r.or-o IIe06xoAIlllo IIo.]l\/{IlTb JI],IIIIIrc I'IcT]'II{I{bJx qBeToi}, T. e. 0oo,].I{0-

IIeHIIel\Ie}I{AyctlcT0nlaIIII,I(.rrflIieIIoItl]ac}ICBII]llx3I]esAcHopxla.rIb}IblIIIIuRe-
Taxltr. MLr rrcxoAr.ljrl IrepRorralra.rrrrno rr] /(ByxUIrerIIoii 4tlarpaultltl AJItr o6IqIIx

B,eBA cr,rcrenr CH r.r ll-V, roctpoeurroii g.ut uortpaclIeBIIIIIx IlIleill( II olpeAeJ[rlIo-

IqcLi, cJreAosare.rljHo, Irailpan.rierrlre JTLTIIIIIl Hallacralo[(ero IIol'JrouIcrIIIfl "

JIuIIr,ifl t{CTrrIrrr],rx qBeToB Ao.rli{{Ira IIaTIII}IaTbctI oT JIIITIIIII 1Io1'JIon\e}IIIfl

I:l TOII IreCTe, UAC IIaXOIITC;I CBO6OAIII;g OT IIOIJIOIqSHIII 3I]SBALI O.

Iloplra,ul,rrr,re rroriasaTeJrrr LIBOTa ](Jlrr aBCsJI InaBIIOri rtocacgonaTCJILIIOcTII

Clctit'ltlrlr-
trLrii Hratcc

IIo cl)fl3I1
c crcTcluol-1
ll, V tL Cl

IIo Arrar"paiIrIaM
13-V tt UH

(,uCy
II ylrepoBa,

0I)eullIItl
3r taqeilII,I

o5
o6
o7
o8
o9
09,5
BO

B1
B2
B3
B5
BB
B9
89,5
AO

AT
A2\
A3 I
A5\
A8 I
Foi
F2 I
r5

117

(-l),72)
(-0,72)

-0,72
-0 ,70

-0 ,68
(-0,67)

-0, 66

-0,61
--0,58

-() ,5:l

-0,47
-0 ,36
--0,:11

--[t )a

-0,'17
-0, 11

-0,01t
+0,02

na
(-0 ,85)
(-0,85)
--0,83

-0 ,81

-0,78(--0,77)

-0 ,76

-'0, 68

-0, 6ii

-0,60
-0 ,52

--0 ,36
_n ,o

_-0,20

ettst
(-0,78)

-0,78
--0,76
_'0 ,73
(-0,72)

-0,7'l
-0,64
-0,62_-0,56

-0,50
-0 ,36
--0,30

-0,2i
(-0,10)
(-0,04)
(+0,06)

\) +0,18
l

*ff,a2
(-0,61)

-0, 60

-0,57
-0,50
-0,40
-0,33

-0 ,20

-0,08
-0,05

0,00

+0,15
+0,23
+0,18

m,

-0,43(17)
-0,33(27)
*0,24(21)

-0,05(53)

+0,06(152)

+0,18(272)

Ilonontenue oroii 'ro-utn (O) naii;1etcfl IIa ;II'IIIIII'I EapaCraloqcr.o llol"[0]l\e llllll

AJrrr srrarrerru' B-V, paBrroro rrollrra.rlbHorly rul0ry srllx 3Ile3A' c 71py|oii cro-

porrr{, no rrerlonllacHcBrrrrrl\r itRer}AaxI n natr6o.rrec npoapa'rrroi'i 'racrlt o6nacrt't

i\,,r 3lraeN{ rroprraJlbHr,ri.i uotiaaatcJl}, uBeTa ll rrarueii cIIcTC}le 71.nn aneeg A0

(nropoi,r cton6eq .ra6"nltql,l), a rar{ir{c HOprlaJlLIIbIri uonasareJIL IIBeTa /IJlfI

enea4 A0 B Cr,rcTerre B-V. Tanr,rg O6pasou, 1{O}H}IO oIlleAeJIr'rrr) II6JIo}I{oIIIle

nltfrfrreii TOTII{U JII,IIII,III IICTI{IIIIbIX IIIIeTOR U npOBCCTI{ JIIILII'Irc IICTI1}II{IiX qB0:lOIl'

CoCAnrIrIfl uoqHLI O t A npllroii .rrrtrtr'rCii, aITO 1l ]'IIITCpeCyIOIrlcNI llaO OIIeI{Tpa']IL-

HoNr r,rr{TepRa;rre (Ot O 1o A0) ,IRJItIeTctI AOcTaTorIIIo XopOIIII{lI npu6lrntirorrnCrl'
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e*

-tn

Ha {ur. 3 urrpux-uyrrrtrr.rpuofi rr rrprrxorort ;tuuueii r13o6pa}r{errbr ABil
BapLIalITa JIIIHITII IICTIIIIIIbIX qBeToB (rtcnolr r,eonalrbl ltopua.TrIrH-r,rc r{BeTa B CII-

creue 13-V I.rrr BBeBA rrannofi [ocJrcAoBareJrb]rocrtr no [arrrrbrr{ pa6or [23 I
il ['17 1). Aua;rornqrro 6l,rJ]rr onpeAeJrcHrrr

rrolin{aJtblr},Io r{Rera r} olrcreMe C r, lt rtrr

AByxrulerrror:i 4narpaurrc (Cn, C1). Cpi:g-
rrr{e 3r{arrcHurI trollt{aJrb}lllx IIBCT0B, OII_

pe/leJrerrHLIc 0Tr{tr i\reroAot{, IIpr.lBeAe]rrrl

B rreTrJepTolr cToJr6qc Ta6JIuI{hr.
(Jrrouqarc;l,rro rprrrrETbre HoprvraJrb-

HLIC [Ol{a3aTeJrrr qBeTa A.rrfl BB0SA IJ]aB-
noi,i uoc.rrc4ouareJrrrrrocrJ,I or O ,qo A0
B It JlroqlrreJrbHo 6r,r Jiu lroJryrreHr{ n art clleA-
rrr.{e rrB orrpeAeJlerrr{ii, ntruolne}rrrbrx rro
Bcorr n,rcroAalr (crr. rrrrrr,rri cron6eq ra6-
.uuqrr). M an cr,rr,rar r,Ha.a c peAnrrrr orrrr.r6rra

orIpe,r[eJteHr{fl Hop}raJrr]Horo rIBeTa Artr
auea4 O-B2 Tlocurraer f0,05, a AJrrr

Apyrflx noAr{JraccoB +0,02.

+ l,g *t0 +/,2 E-Y-05

(D[r. 3. Cnarr, lretrtTly c],1creMar,{r.r Ct tt (B-7,)
Itpec,TrHit - BBeBILT r:nannoiir nocrei(oBareJrLlrocrl{, I{pyHiIo, rce-ocraJlbHrrc Bnes,llbr

f{rn ance4 A-F 6r,rrr.r rpr.rrrrrru r:ropuaJrbrrhre rloriaaarcJirr rlBera, ronyr1s11-
HLIC IIO HeIIOI(paCIIeBIILIilI llIleBAar,I. IIO.ny.rC111rafr TOarrrOcTrr B ollpeAeJrenr{I1
IIOpI'IaJILIILIX ttOItaBaTeJJCI"I qlleTa DIIO.ttIIe AOOl'aTOrIIIa A.nrI AalllIoi,t aa;1ti.[r.
I{ax 6r,uro rlortaaa}ro rrarrr.r B pa6orc [21, cpe4rrnfl ](naAparn.ruanolrr,r6.r{a B on-
peAeJreHr{lr rro/{yJrrr paccrorrru,rfl mu-M orpeleJraercn rJraBrrbltr{ o6pasou
orrn6xoli n a6co"lrmrtrolf BcrlrqrrHe ,r11, ItoToparr rorrrr,r lra nopa;1ort 6o.,rbtue, .11,11

Bce 
^pyrr{e 

orrrn6rrr,r.

+ !,f0p

514*



$ 2. Onpegerrenr{e xoa$Snquerrra I

lott olpeAeireurrn noa{SlrqrreHra y cyqecrByror rrpflNrr,re rr riocBer{H},re

NreToA br.

Ecnu npuurrr,, qro rroJrHoe [rem3BeaAHoe rrorJrorqeHrre cBera rrpono]lqrro-
HaJrEHo l,- 1, to

,4 L,L,Y:6 :411i 4 ,

rge A - [oJrHoe rrorJ]orl{eur.re; E - r,ra6r,trort qBera; }u, u ?ur- e{Senrun-
Hr,Ie AJIrIHr,r BOJTH, OrIpeAeJIt{rOqlIe r0r(aSareJrrl I{BeTa, a Ir- AJrrrHa B0JIHr,I,

AJrrr noropoir rpe6yercx nafirlr rroJrHoe rrorJroudeHr,re. O4uaHo Eror 
^{eroA 

onpe-

AeJreHr{fl y oqeHrr HeroqeH, TaR r(an 4arxe ue6onruras ouur6r{a B onpeAeJreHrrrr

[Jrrrn BoJrH (+304) nprrBoAr{r H 6o;nuuofi orulr6xe B BeJrr{qr,rHe y (ono.rro +0,5).
floatouy AJIfi ortpeAeJleH]rfl BeJIIrqrIrIbr y 1\'Ibr noJrbBoBaJrr,rcE ToJrbno nocBeHHr;l\{rr

Nr0ToAaX{rr.

O4rrr,rin r,rB Tanrrx lreroAor]

crrcTer\{br It,q1l;r11111 crICTeNrarr,

crilroall{o ir'tl(IrIo. Tor.qa

^, -1!g-urr . E, -- 
At's

Y: g,:fr ' E,:a 1; '
E,rfie c: "UJ ecTjb HaItJroH JTI,IHI{rI Hapacrarou{ero lorJroiltreHr.rfl Ha 4nyxqneruofi

ArrarpaMMe.
Bonpoc o crerrenu HerlocrorrHcrBa y t24-261 susercs eqe ornpr,rrblM.

B uacroarqeM rlccJreAoBaHIIrI N{Lr rprrHrJrrr, uro y:gg1gtr.
Oupe4enenne BeJI[tIIrHr,r \or 6rtno BbrrroJrueuo qepeB cr;Icrevy B-V. fitn

ncex o6u1ux BBeBA B clrcreMax CnuB-V-B cooruercrBr{rr c ypaBueuuem (3),

AaloqrrM npn6.irlraureJrrrHo rr HaHJroH rrlrurttr Hapacrarorqero ilorJrolq,eHrrfl, TaK

HAIt
oT_u 

= 
B= r:0,68+0,03,

Er, - c,

roJryrraeM, corJIacH0 I24),

*r :n,o+o,Jo,
LB-V

orr{yAa

Y or: ff,''no;,o : n,o' 0,63 :2,5 *0,3'

,(nr anea4 r'.ltaeHofi nocJreAoBareJrbrrocrr,r

B-V_,
CH -J,70+0,1' orxy4a \pg:1t,0'0,70:2,8+0,3'

rrtsJrrrercfl rlpuBaBHa rraureir {oronrerpr,r.recnofi
I"ITfl I{OTOI]LIX BO.TIIIqIIIIIT Y Y}HE OTIPCACXEIIA AO-

$ 3. A6co.ruorrrr,re llc.[rrrrrrlrrr BIre:]A

B rraueli npeAr,rAyuefi pa6ore o
r{rrx ;JRoBA B coaBe3Arrr,r Jle6ean [23 I

6LrJrlr naflrl,r 1ro AaHlrLrNr lI. I{rtrreua

4anuun lI. M. Itonrrnona 127 l.

npocTpaHcrBeHHoI{ pacnpeAeJIeHI{II paH-

a6corrorur,re BeruqlrnBr AJIfl BBeBA B u A
lr Y. Moprana [25 ], a 4rr anea4 O-uo
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B ganuoii pa6ore npr'r Br,rarr,rcJreHr{rr llneBAHr,rx paccronnlrfi or O 4o A0
BIiIIoqLITeJTI'rIo I,lCrIoJIbBoBaJrIICb a6co,nro'rr'rr,re BeJ]r,lrrr,rHbr uo tr4. M, Itourr,nony
[28], a AJrfl BBe3A A-F - a6conroruue Berrr,raruHtrr no fL fI. flapenaro [29].

B pa6ote l23l wn nepexoAa or BrrayaJrblrr,rx a6co.nrcrHbrx BeJrr,rrrr.rn x {oro-
rpa{nuecxl,ru 6rrnlr I{cIroJIbBoBarrI;r Hopr{aJrr,r{brc rrol{aBareJrrr qBera B Me}r{Ay-
uapogl'Ioii crrcrer\re. Eonee rorrHo or 7 rt tnps r,l,o)$Ho nepelirn [o ypaB]reHr{ro
cB.rISrr V-mrr:a*bCr, rart ItaH TaRor\{y coorHorrreHrrro AoJrir{rrEil )/AoBJrerBoprrru,
TaH?He BeJrr,rarr,rlrbr rrenoxpacrreurrlrrx BBeBA 14, cJreAoBareJrl,Iro, a6conrorur,re ne-
JrrIarI,IHbI BBeBA, r{rremrq[e HoprraJrr]Hr,re [onaBareJrr,r r{Bera Co. lnn narueii cn-
CTEITbI

M or:Mo*0,77C o. (5)

Tart raH r{r,I He ReJrrr cneqrraJrr,HBlx onpeAeJreHl,rii a6cotrorunrx BeJlrrarrrn,

To B rlepBolr npr.r6;rrr,rxeHrrr,r illleAnoJlaraJrocb, rrro Bce re BBc3Abr, ,{Jrfr Itoro-
phrx Her rorrHhlx onpeAeJlelrr,rfi cBeruMocrr.r, rplrlraAirelr{ar I{ nJraccy crjerr4}ro-
crn V. To-rnrre r{Jraccbr cBerr,r\focrrr r4aBecrHbr npuMepHo Rns 60 panHr{x BtseBA

BhIcofirlx cserr.rmocreii, rinacfir{raqr,rpoBa}rHr,rx B cr{crer\re MK. ,[na 6o;rt[roit
rracrl4 paHHr{x BBeBA rrpeABapr,rreJrbHafl oqeHr(a cnerlruocreii 6r,r.na upor.rane4e-
Ila HaMrr n pa6ore o6 r,rx npocrpaHcrBelrHor{ paclpeAeJreHr{rr [23]. Arn aneag
F0-F2 oqerrna cnerlrr,rocrei.i 6r,rna uprruflra rro Aarrr.rbrr{ pa6omr [5].

S 1r. I4ccreAoRaHr{e rorJrouleur.r.n u o6racr:r4 coaBeaArr.fl "ile6e4a

I{aIt yrxe yltaBr,rBaJrocr, Bbrure, I,rccJreAyer{a.fl o6racru, oareHr, rreoArropoAna
no paclpeAeJrcr-rtrro nor.Jroqarcqero Beu{ccrna. Peupogyxrltrr,r o6,ltacrlr s ar-
;race Pocca n ltanraepr [11] [onaa]rrBaror tsecbr{a }repaBHor\repHyro .flpr{ocrr,
BBeBArrolo $ona c AeraJrrrl{rr paBrr,rrrHbrx parjr\,repoB; $ororpa{lrn arnacon Bap-
rrapAa [12], IIIafiua r,r laee [13]u oco6erlno Haprbr Ilanouapcxoro arnaca [10 j
(cnr. $ur. 1) oruetnr,rno BLlflBJrrrro'r pacnoJro?ileHrre rerrHbrx ryr\{ar.rrrocreit u ue-
cta c 6ons[rl{Nr rlorJrolqeHlrexr, a Tart?Ite paciloJro}iler.rrre axrr,rccr.roHHbrx rasoBLlx
ryuaHr'rocreit.

llplr uay.lgHl,Irr ceJlel{rlrBlroro [orJrorr{oHr4.fl B trccJreAyeuoii HaMr4 o6Jracrr,r
(enI.r4y ror.o, q19 florJrorqerrrre .flBHo HeoAr{HaHoBo B paarlqrrhrx ee Mecrax)
Heo6xoAr'1l'ro 6rrro paa4eJrrrrb ee lra oTAeJrE,rrLre yqacrnr[, B rrpeAeJrax Itoropr,rx
rlsr{e}IeHlre r,ra6r,trHos queta CE c paccrof}rlreru upr.r6nr,r3r{TeJrr,Ho oAr4HaHoBo.

O4nano [peABapI,ITeJIr,HarI oqeHr{a ilorJ]ou{errrrrr na 6ruartnx paccroflrrr,rrrx
6trra c4e.rrarra rro Bceri o6flacrr,r B rleJrorf no BBeBAau or F0-F2 4o BB.

a) LI ccae)olauu.e noelloulettlt.n rua 6,tu,anu,:r: po.cctnorLtLLL.tLfr

Tari ttalt BIrelJ/(Lt A-F rraxo/Ir{TC,rr r} cpeArrer\'r BI{arrr1T0..'iLIro 6rrrrlrtc auealq

B tr ecrr, ocIIoRaIlUfl npoArIoJIal'aTI;, {TO rrOIJrOlr{elrl1e lra OrrellrJ 6.irntrtr,rx pac-
crorrlrr{flx n oroii -racrrr 1\{.ut--.rrroro flyrlr 6o.rree rr,rrrr rrerree o4riopo4uo [9 1,

To uayaleHuc norJlorqclrrrrr rro BneBAar{ A-!- 6r,r.no npolrBBe71erro ucl ncert o6la-
crII B qeJrorr. B upriapaqur,lt oSJracrlx oltrlitaJrocr,, arro no 3ncg/(ar{ F0-F2 rr

A5-AB, rro l{orol]bIrI nloi{llo ltccJleAouarri rolJrorr(errrre ilo 650 nc u g5O nc
coortsercrlteIIIIo, ttoI'Jro]t.[ellne e]qc rre o6napvnuruaercfl. 14cll.ttIo.reHr.re cocra-
tsJr-flIor rerrlrbro o6,nactrr n <Ilo.rrr,ruoii pacrqenuue), Tct{Harr rytra}rHocrb uapa-
6o.rru.recnoii r[opur,r n I]rrA Ipyr.ux.
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O4IraIto I,ICcJIcAoIIaHI{e rlorJrorr{crrrrfl [o nccir o6;racr]rr R qcJrolr uo BBeBAar,r

A2-A3, 89-A0 It 88 uoItaaLIBitcr, trro l(Jrfl 6o;rr,rulrscrna o6.rracreii rrorJr0-
qclrlle Eaqr.rHaercrr or 600 rzc rr cocl.alRJrfler raN,r 0'n,3-0'',4, BarcN{ ocraercrr
trpirMeprro rrocroflrrurJrr xo 2000 rzc, i{ocrr.rran 0*,5-0'',6.

6 ) XI ccnc) oB at nle n 0 e,,t o Lqe rmn r t o am 0 e.awu lL ?Jlr.actnnant

fpaulrqr,r yqacrrtoB 6i,rnlr orrpeileJrer{Lr c.rrc/lyrorr\irrr oSpaBoNr. IIpex4e
rcero 6r,rno rlccJreAollaHo rBNrerrer.rrre fior,rroqe]rrrrr c paccrofl]rrrcNr l(Jrtr na)r{Aor.o
riBallparlloro riraA)rca rro 3BeBAanr ot Of go F0-F2 Br{"rrrorrrlreJrr,uo. Iloc;re cro-
ro, ilpl{rllrxIalfl Iro B}rIlNIaFrlle nrlllllrroe IlacupcAc.itL)Hrre rclrnoii nrarcputl no nap-
TatI arJlacoB tl0-13 ] rr ocnoBr,ruafic]; rra 3BeBAa\ Br,rcorirrx cRerr,riuocreli, 4.na
rio:r'opblx Mor,IIrI 6r,rrr, onpe4eJreHr,r /IoclaTorrllo Torrlro Ileirl,lrrlrlrri rloirI{oro (troro-

rpa{lr.recnoro ilorJrolqenIrn .4o,rr paccroflr{rrl /', B lta}r{[orr li]la/Illarr{otlr t'paAy-
ce 6r,urrr cqe Rl,IAeJrerrLI yr]acrlilLIBIro ]laBJtIIaIHolo ror"lrollIc]urfl.

3arel.r, IIeI{oro]lIJe 6.rulartuo rr rroxo}ririe Iro Iror"rroil[orurro (ioceAnrle yqacrltr,r
5r,r;ru o6tegrlrlellr,I n 5o;nce Ii]lyilnr)rrr o6.rac'rrr o/{rlopoAHoro lror'.[o[\e]rrrrrr B coor-
BercrBI{II c l\rcclrorraxox{l{eHr.rel\r uau6o;tcc.JauL}t'rrr,tx reNrrrr}rx r}rl\rilrr}rccrer"r
II pacrrpcACJrerurerr crtonneHrrii rr rrpocrparrcrnerrr{},rx riiyrrlrrpoBori parrrrr,rx

BUeBA (cM. I2311.

f{,,rn ororo 6u,rrrt ttcrro.rrLBon&rrLr {ororpa(ur.reor{rre 3r}e3Inr,re trr {rororipac-
IILIC IIOItaSaTeJrrr r{Bc'ita Hatrlero IiaTaJrOra [2 1, lropllanlr]rbre Ilortasarelrlr (ua-
rr,ri,r cto.n6er\ Ta6.rurr(Lr), BeJrr'rqrrrJa \) rr {orot'padin.recrirre a6coJrrorHr,le ncJurru.r-

IILr, IrLItII,Ic,lreIIllIie IIo qloplryJlc (4), []tn BI]0BA Br,rcoririx cl]err'r]rocTerii, rrPorre
Toro, rlcrroJrr,BoBa.i[1rcb crr\e /lar{rrr,rc naraJ]oron [3 71 t [19-22].

Itart ymc yrttlllr,rRaJrocr, rJrrrrrc, R rrol)nor r uprr6;rrltHeurrrr 6r,rno nplrrltrro,
rITo 6oJILltllHCr'Iro 3l]c3I(, /1",Ifl Itoropr;rx rreT rrrrr(aiirTx onl)0lc.rrcrruii ri.]raccoB

cRerrlN{ocrrl, orllocrrrca Ii IiJraccy cIJoTrrNrocrrr V. llaclr, lr3 r{rrx o6-ueate;rr,rro

i(oJIr{{IIa 6ltts llrt'erttTiltrItt, ItoaToxr)/ tltlOil/(tn c 5o.rtr,[ttrll ror.lroII(CiliIcNI lIa 6ilIr3-
IirIx ]laccToal{l,Iflx, ec.rrll lrx rrecTorraxo}r{l(erure Ire co}rla/[a"Tro c pacno.xoHierrrleNr

llcaJrr,IILIx rcNrru;rx o6,rracrcr'i (noc"te rlrqare.nr,rroii nponcpttrr ro rlcclr rtapraiu),
cqrrTa.rrrlcb I'III'itr{TaNrrt. Iio.rn noc;re aroro lrx Iro.rro}r{er{IC c00Tr}eTCTBoBaJro

IOAY TIO]]JIOLqEHIIfl, NOJIYIIEIIIIOITY AJT'I )IIIACTI{A ITO A]]YTIIN{ SBEI]/{ANI, C]]CAI{

rioropr{x B Itaarccrnc olroprJrrlx sBcaA 6rrrrrr rr lrriei},r{r,r rJbrcotitrx cHernlrocreii,
T0 3TO IIOATRepIT{/1aJrO IrpaBrr"rrLrrocTt; cAe.IlaHHor'0 npcllroJr oiI{errr{fr.

Cxeuarr,rqecxoe pacrpeAe.rrcrrrrc uo1'irorqarcqcl'i (reurroii) irrarepr,rrr roriaBa-
Iio IIII tbllr. 2, rae Hiu\Ie{eIIrrI or/{c.rlbl{r,Ie yaracrl{rr rr o6.rracnr ollrropo[Horo no-
r.-loqeHr{fl, cooTuorcrl'rJC1111u 11;jo[pairierrru,ro A.]rfl paBJrl,ryHoii creucnrr rorJro-
Irierr[rr (crl. rtolcuc]rrrrI It {rrr. 2). Bcelo lrul(o.ireno 7 paarrr.rnr,rx orcrueneii uo-
r.rorrlcrrr.rfl, rlB lurx li 4"nn 6o.ur,uoro rrorJrorlernrfl, ollrra l(Jrrr cpc4l{clo r{ TpLr AJrrr

]raJroro. Itanr4r,rii nualparrlr,rii r'1ra;1yc rrNrccr rropflArioRr,rii rrolrep, corJtacHo
rloilpacTalrlrro IIp[rroro ]locxo]r{Aeirrrrr }r criJrorrorrrrfi; 6yrr1]arrrr llyccr(oro a"n{a-
llllTa 06OBIIaalcIILI )r'IaCTIiu pa3JIItYHoI'O IIOI'"rlO1IICHul (UpUlrepUO B IIOpTI/Uie

yr\rcHbrrrerIUrl, Ior.rrorl\c}rul). o6t,e4rrrrerrr.rLro yqacTrirr [Byx cnrc}I{ilblx 1'paAycoB

1r\r0roT, Tanrrr{ o6pasorr, ABa r.rorrcpa rr /tBC 6ynrlrr.
B c.ne4yrouleNr nallalpa$c 6ygyr pacclrorllerrr,r 6o;rcc ro4llo6rro rrce lratr-

5o.,rce urrrepecrrlre o6.nacrr,r, rlB06pair{errrrrre rra {nr. 2,
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:s 5. PacnpeAg,rernre [or.]rofltaro[teii lrareplrlr B l{ccJreilye}roii oS.T acrl'I

a) O6,tatmu 6ottaruoeo tlo?nlt4eLru;L

Paccuorpcrrr're {rr'rr. 2 [oI{a3r'II]acr' lITo IlccJrctrye}Iafl IUror\altr Il coBRes-

4rr1 JIe6egn srrJrrorracr <-r6nacu,r 6olr,utoro rIoI'JrouIerII,Iu, pacrro"[o]IicIIIIIie rJIaB-

tlt,rir 06paBoN{ B ce locro-rnoii rlacrr.I, ilepcccrleHlloI"I ItaJralirlrqeoltrlrI 0I{Baro-

porr. C 4pyrofi CTopOIILI) It IOIO-SanaAy or IICI{rpa Ilpocl'llllaorcn 6o;rrntt{
'rerrrrafl ryMaHll()crb lalla6oJII,IaIecttoii {opur,t (B 144 ro arJlacy Bapnapga

t12) l.
t. fIorlorqerll,I0 cIIJIbHee Bcer.o Ira rcto-Bocrolie rIoA t'aJIaIt'TIIaIecHIINI 0l(lla-

1.opoNr, rAe rraxoqrrrcrr rr&crTr <]lonr,rrtoii pacu{eJlIITIrI>. IIor"norqellrro 3l{ccI;

rl uau6o.Tree TerrHLIx )rrracrr{ax }raqr,rHacrctr }ta paccrotrulrn 300-500 nc u yxrc

la l)acorotlnlrr'r 1000 ruc npcBblllraer 2"',0 (crr. lra {rm. 2 ytlacrltll 26a,32t
u 33ct., up11qelt 11ol].'irorlerltrc I\t&I{cl4.r\r&JIbrto y Bocrotllroiil rpaH[qLr, ]'Ae IIaxo/Ulr-

ctl 3BetsAa LID228779 (o9,5 Ib) c Aps:6tn'4 IIa paccroflHurl a 1260 nc)' A Il
ocrilJtt,tIDrX yalacrltttx 2"',0 Ha paccro;Irrl'Ill 1200-1400 nc(cM' yrlacrltIl 376, c,

326, a w 336, 275). B [pr{r{r;rnarcrrloii o6.rracur c 3arlaI(a roI'.'Io]Tlerlrle BaNler-

rro crra6ee, oltoJro 2'o,O ua paccroflIll'Ill; L740-1900 izc (crr. 266, 27e t 2'/c,

i28e). Iomnce rr 6,,rnixc r{ raJrarrrrrqecrtor\r} slillaropy IriIXoTl(Ilrcfl eLII,e AIJti

rre6cr,nr,T r,Ix orlcltb TeNIIILIX yaIacTl{a (cx. 25a, i3La,t'ae nol'.IloII\eIIIIe AoCTTIIaeT

4"',0 tta paccTofIHlIII 900 nc u 79a, 256 - rre6o;rr,ural TeNIIItlfl ryMallllocrb c
ro.:rrqcii B L'o,5 Ira ltaccrotlllr'rn 600 nc).

2. IIa CeBepo-Bocrolte IIaA enealoii P Cyg II onllalla oT ltee paCnoJIolxeua

/tll).pi1fl o6lacrr 5cl.rrr,rrroro rrolJrorrlcrrrrrl, oArItlIio llccItoJtLIio 6onec cna6oro
,(crr. rra {r,rr.. 2 }.lraorrill 36a, 6, c u 30rt, 6, 29cL), ri(e ilolrJlorqelrllc R cpeAlIe,\t

2,,,(\ ta paccrolrlrrr L600 nc rr HeMflo'ro Nrerurrrree [orJIoII\cHIIc Ha yqacrltax 35tt

ir j{i;r). iIo71 aloii o5;racTl,ro Hc6oJIi,tlloii poa;ir,uuii rei\IIIbIii yqacroH (29e, 35e),

'f.Io rrir paCCTOtIIIIiiI 1500 nC ttol',Il OIl\eIIlIe ylleJIIIUII.BaeTCfl IIa t"',5. 3geCr, l'lHol'O

:Jrre;|ir[ l]brco1rrx cBerurroctcii, orRroII{oIIIIlrX 6olr,lnrtlt ro.uJloII\oHIIeNr, ABc cller-

rr,rx 4rr{{y3rrr,rr ryrrarrrrocrr,r S 55 tr S 56 u rourll uJIiIIIerapIriifI r}NI&rIIrocrL

NGC 6888. 3alreuerro, arro BBeB/(r,r Br,rcofitrrx cBerrrrrocrci.i IIrI0Ior Tel{Aelrqrlrc

plcrro"rrararBcrr BAo,rrL rpaflr{rl Tylrarr]rocreii rr ua rlx crlllttlx (cnr. na r]rrr.2

-y.racrort 35a.).

3. It o6.nacrglt 5o,.rsilroro flotJroulerrrlfl rra ]locrolie oIto"IIo raJIaltrllrrecHol'o

r)ItrrtlTopa IIpr{rll'rliacr orJelrb IrIITepecnr'rii }r'Iacroli RLlTtlrlyroIi $opur't (2 7cL'

2'/a), tge frorJrotrIerrrre rratrr{rraer lroBpacrarl oltoJlo 100 nc, cocraBrlrler ReJIIIaIII-

rry rre 6oJrllre 2'',() Ha ltaccrorlllI4ll or 1100 go 1..a(\0 nc, locrlllaer 2'n,.) otio-

;ro 1600 /?c Ir ocraergrl nplrrlepllo raItlI[I ]I{e Ao 4200 nc. IfaA arlru yalacrltoll

rraxoArrrcrr Nr&Jrgut,nafr TeN{Harr rylraHrrocTL 22e rta paccro.sHlll'r 1000 rlc c \^or'
uleii n -1'',0. C.,reA;,s1 orN{eflIrr, eII\e yaracroti 2'/e,28e sa $ov.e 27e ptrAonl

c npoapaqrrbrrr yr1;ig11,av. 270, r'Ae rraxoArrrcrl cltonJrerrrre NGC(]BB3 na cpe4-

rrcr\r paccrolulrr,r 2300 nc, Ittrcepecrro, uro arII ytlacrlil'I Iiali 6LI III{JrI'IIII4Balor-

Cl S o6ilaCrr, rrar.r6o.-rr,rrrCit npo:tparIItOCTlI, IraXOArlll{yrcCfl OITOJIO qCutpa (r4e

liorJroulegl,Ie A0 3000 r?C IIC [p€RIJrIaer 1'l',0). flpriocr:r M;re.Irlolro Ilyru egeCr

BeSAe OTICIIb BC.rrIIlia 1r IIeT I{r,II{it1{r,Ix BanreTrrrr[X TC}IIILrX TyllalrrrocTcii. To;rr'

no prrAo^t FaxoIIIT(1rI ctscrJIarl 71r,r{syarral ryNIaHIIocrb NltcD 12. Sse3itr,I
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iJt{conl'Ix cBerIlr'Iocreil c 6o;rlurLrlr ilorJrolrtrel.Irrer\r llacIIoJro,+ieHr,r BAoJtb ee cJra-
6oro aana4lroro BoJroHHa.

4. c 4pyroli croponrr, or rleH?pa n roro-BarraAy rrpocrrrpaercs 6orr,1ran
rerrHafl ryrraHrrocrb napa6o"uuuecrtoii {opnrr,r (B 144).3ra r1r11ns11ocrr, He rpeA-
craBJrrrer co6oii eAr,rlroe oAr.ropoAlroc o6laHo rrorJro[trarcqeir Nareplrr,r. B ee
nepxuelt qacrr,r r,r Ha roro-3anaAe 3Re3AHrul Son AaJreHo rrpocrr.rpaercf HaA Terr-
HoI"I qacrblo {itrrypr,r, noBcloAy BIrAHbr relrrrbre AeraJrr,r paaHofi rrJrorrrocrrr.
flo reunr,rrr yqacrnarf BBepxy r,r B IIeHTpe, [onaBr,IBaror{r,rrr o4r.rnaxonrrrt pocr
rrorJrorqeHr,rrr c paccro.firrr.rerr, 6ura cAeJraHa orIeHr{a paccro.rrHr;r.fl Ao rytraH-
rrocrrr (-1400 nc) n ee rorrrrrr{ (-1*,5). flornorqeuueBAecb pacrer c r;ry6r,ruor'r
r,r yEie Ha paccrorrrrun 2200 nc Eocrtrraer 4'o,0, ?aH qro o6rquft cnaqoH B rrorro-
rleHr.ril (or 1300 nc lo 2200 nc) cocraanfler rtoqrlr -3',0. B ualr6o"nee n"rrorHort
rIacrII ryNIalIlIocrI'I (B 146) no4 anea4or,i HD 190429 cxarror{ n norJrorrleHr,rr,r co-
craBJrrrer 3'o,0 or 1000 nc 4o 1500 nc. Sgecr rerrHarr ry^raHHoorb rpaHuqr,rrco
cBer.lILin'II{ ryn{aHllocrf rm S 51 n S 47 . .flprtocrt N{.rre.rr.roro flvrll o.resr ocna6-
;rena. oco6crrHo rrHrepectra Bepxr.rarr ceBepo-Bocrorrrrafl rpalrr,rqa reuuoii ry-
rrarrlroorrr co cner.noiir 4uSSyauofi rylraHr.rocrbro l\{cD 72 (cm. yuacTjitu 22a),
rAe paCloJro)fieI'Io rlHorO sBeB/{ BbIcOIiLIx CIIeTllillOcrer,i CO CpeAHr{rr rorJror{eHr,ter{

-2*,0 lra paccrorrlrr.rr,r or 2200 nc r{ AaJree.
I{l aaua4uori rpanllile y (cllerJroro BarrlBa) noA rylraHuocr.sl,rr{ S203 r,r

Ced 173 HaxoAflrcrr yqacrrrr,r 156 n 96 t e co cpeAHr4nr norJrorqenlrenr 3r,,0
Ha paccro.rlsuu 3000 nc; tra rorHnor? rpaHr.rqe yaracrr{n 746,e t 8a c Aor-
-7nt13 or 500 ao 1000 nc n Aor-l*,5 or 1000 nc 4o 1800 izc; c uocnoxa
cloAa rlplrl\Iblliaer yqacron ral{ol'o irie rorJrorqelutts 1..1o (coornercrnyrorqrarl
BHarrr,rreflbnorry oc.rra6neHr,rlo rrpriocrrn Mne.ruoro llyru). [.ul rcex ocraJrb-
HI'IX aIaCTeI"I TyMaHIIOCTII IIOIIJIOIIeHI'Ie OItaBaJIOCb Oqellb Cla6rrlr 113-3a TOIO,
qro rarl anea;ltrBtli tlon naxo;lnrctr IIepeA Tyr{a}rEocrrrro I,r orreHr, r\raJro paH-
III{x BBeBA I,I corJcer{ Eer BI}eBA Bblcol{rrx cnerullocrerl, ro Horopr,Irr tro}riHo
6rrro 6rt l,rccireAoRarb Iror'rroqeutre Ha 6o.nee 4arenr{x paccrorrnr,rr{x.

Ha ceeepe IraA TyN{aHr'rocrr,ro B 144 rraxo[r{rc.fl Ma,reubxafl rerrnafl Ty-
r\raHr-rocrr, rpeyloJrbHor:i c[oprun B 745, r{oropa.E yAr,rBr{TeJrr,}ro xoporrro r]brpr.r-

coBr,rBaerc.s ua rfoue Mnequoro flyru. O,qnarto ilorJro[(eu].re BAec] cpaBHrr-
TeJrrrHo }reBeJrr4rro: --l*,lt }ra paccroflnran 1800 nc u -2mt0 I{a paccrofr}rr,rIr
3200 nc. Tau ate r,rueercfl enre lrecltoJrbxo yaracrnoB Tarroro ir{e rorJrollenr4rr
y cenepuort rpaHrlr{rl (17a, 6, a, 706 u 166), a Ha aauagrrofi rpanuqe 7a.

6) O6",LrLcmu cpe)ueeo nle.louleHun

Bcn cercpo-uocrorrHarr rracrb rrcc.rreAyeMr"{ ri"roil{a4rt (aa lrcn.ruo.reHrre}r

carrono ltllal"rHel'o yrracTlia c 6olr,ruirlt I1orJlolu,errrrelr) atrnnTa o6;racr:r,ro cpe4-
llero [ornoqeHrrn (2"']ra paccroflnun 2200-2300 nc, a rioc-rAe roJrr,rio
r{a paccrorrrrrrrr 21100-2600 nc), r-Ae rraxoArrrcfl criorr.[e]rrrr{ BBeBA nbrcolirrr
cnetr,nrocreii ICz1996 (ua pacc'ronulio 2400 nc c Ap":2"',I) r,r C1 (ua pac-
cToflIrl{il 2900 nc o ATrg:3",1) I{ npocrpal{crllcllrlll0 I'p):n[IIpoBItl,I paIIHlI\
31rcBA Borip\,r' uur. 'I'onllro v I'aJIaI{Trrqecnolo eHcaropa }rar,reqaerca 0rrlg

o4no o6oco6.rreuuoe oalellb cr.rJrLlroe rroretr{}terlrro (clr. rra r[rrr'.2 y.IacroIt.J4()-
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IIa yuacrxe 28a onoro 2600 rzc rror.lron\enr{e Bospacraer Ha {'',0 ro
cpaBHeHI,rrc c norJlolqeHr,{err R coce,r\Hr4x o6Jracrflx r.r ocraerca uplr6nr.rar{TeJrb}ro
rlocrorruHr,rlr go 4000 nc. O.resul(]ro? Tatrr HaxoArrrc.fl peaJrb]roe o6;rano rro-
rnou1,arorqeii r{arepr.1r4.

IIa rcle y raJral{Tl4qecnoro DHBaro]Ja }raxoAflrcrr yrracrr{rr 20tL yt 206
npIlMepHO c Tar{rrM ?r{e norJrorrleHrrer\{.

e) O6LtacmLt ue6o.nutaoeo txoztxllqeu,ttn B qeu,mpe u rueo-sana}uee rlerum.pa

Qea paccmonrtuu 2400-2600 nc Aor>7'",5)

B qeHrpe rr n roro-BanaAy or r{eurpa pacrroJroxeHa o6racrr, cpaBHr4-
TeJrbllo lre6otr,uroro norJrorqeHtrrr, rAe rraxoAr4rc.fl criotrJlerrue NGC 6871 (ua
cpeAueru paccroaHllrr 2900 nc , 

" 
Aor:2",7) r{ [pocrpauorBeHubre r.py[-

flr{poBxr{ parrnr{x BBeBA Bonpyr Hero Ha paccroflrrun 2400 nc 14 c Atrs- Ln',5.
Oxoro cmorJreurTfl NGC 16871 c Boclroxa Ha yqacrne 27e traxogtrrcfl ('norr-

JIeHI{e El ua cpeAHeM paccrorrHrrr{ 7800 nc 
" 

Arr:1",8 (71rn uacru anea4).
Bgecr rre pflAor\r pacnoJromeHa rylralrHocrs S 51.

e ) O1,oacrnu u,au6o.,r,aruefi nplapeqtlocmu.

1. O6.racru rrarrl{eHrrrrero norJrorrleaut (Arr<7",0 qo 3000 nc) Barrrr-
nraer roqrr{ Becb ceBepo-Bana4. .(na 6otr,rlefi .racru IrorJrox{eHne ocraerc.fi
B cpeAHeM -7.*,2 go 4000 nc. B (or{He npoBpaquocrr4D (s yqacrne il
cnpaBa or reusoit ryMaguocrrr 8144) Arr:l*,6 go 4800 nc rr roJrDrro Ha
paccroflHrdr{ 7000-8000 nc 4oc:.rrraer /'7,0.

2. C 4pyroii cr:oponrr Ha roro-BarraAe rlMeerofl Tolne AoBoJrbr.ro 6o,nuua.g
o6racrs, rAe rrorJrorqeHrre Ao 3000 nc -1t,0, Iro Ha 6oaee 4a,,ieHux pao-
cro.gHlrflx oHo BHaqI{Ter.bIro 6onr,rue, Aocrl{tafl -2,,,0 Ira paccroflI.rr,rr,r
4000-4800 nc (cn. 26 u 14), a Arrrr yqacrr(a 76 Aor:2'n,4 na peccroflrrr4r,r
3300 nc rr roJrbno Ba r:palrr{qarrr{ ryr\jarrHocrr,r B 144''(cw. l\d) Aps<1*,4
so 4200 nc.

3. IIo cilr\{afl r4r,rrepec}ra.s o6nacrr nalr6onrmeft [poapaquocrrr pacnoJro-
}I{eHa Me}I{Ay uocroqHofi reii,rrlort o6.rractr,ro rr qel{Tpot\r. flor.uolqenr{e BAecE,

BeBAe 
^{eHbrte 

l*,0 Ao paccro.trHr{fl rre 6orsure 3000 nc. Ha gunturax yqacr-
xax (270, 21e,0) Aps-l',,3 Ao 4800 nc. Buepxy B yqacrxax 28 tt 22 no-
rJrorqeHrre HecRoJr6no ctrrJrbHee, -1,,,,9 oKoJro 3300 rzc. B aror r{opr{/{op
npo3paqHocrr4 rJnJrr{Hel{r,r rpr.r yqacTrta 6onr,ruor.o notirorqeHr,rg 27a-27u,
22e u 27e-28e). ltwepecr{o, qro cr(orrJreHrre paHur{x anea4 NGCGBBS ua-
xoArlrcff Ha rpagr.rqe yrracrnoB paarrurrrroro rorJroxlelrr,rn (2Za-2Bo n 270)-
Pagorrl pacroJro)rieHri c,erJrr{e 4u{SyaHue ryr\{aHr{ocru McD12 rr s207.

0 ) Cpactr:rurc c peayttbnlatl,onu n.pe\ot7yryur ucc,te)ooorruii

fIo cpanneulllo c Allyl'r,lnrrl anropaMrr llocJrel(oBarrr,re ror',roru,eHrrfl rrporlrJ-
BeAeHo lrar,rr{ cp&i;} rra 6o.,rr,ruoi.i uroqa4n (G. X 6") r,r ropaaAo 6onee /\e-
rairr,Ho; I(llor{e roro, paccrrorper{ r1e.nrrfi pn4 o6tacrer:i, rrorop[re Ao cr{x



ritop ue !181r11r11g1, IIIII{eII (ncn noCrOuHafl rlacrb OT 20h 10m go 20h 16'", a

lra BanaAe or 19h52'" 4o 19h58- c D 0r +33'/Io +37").
,I{rrr. Flaccay r X. Mat-Peii [9] llcc;relona;rrr rralr6oJree rposllaqHyro ceRc-

po-BanaArryro qacTr, rIJrorqaAr.r, Br{Jrloqafl ne6o;rlruoii nepxnr'rii yalacTolt TerI}IoI"I

ryxralrrroorll B I44 (ncero oltoJIo I xu. rpailycon), u HalIJlII, qro o6rqee florJro-

rr()rrr.rc cocraBirrrcr 0'",53 ua HrrJrorrapceli, a rla paccrotIIrrII'I 900 n'c lraxoAI{TctI

06.rlalio florJrolqarcI]\eii N{arcpII[ c MaIicrIrlil,IlIIILIr\I rlorJrorIeHIIerI 0",9 cBepx

o5rrlelo rorJIotqellrlfl B coceAlII{x o6Jracrtlx.

Ilo Ralrr,rlr AaHHr,rlr, rorJrorqerrrre Il HaI,I6oJree upo3llariuoii o6;racrn rla ce-

tlcpo-3arraAe B cpeAr{etr AO 3000 nc-'l'n,0 I'I TOJrbIto y 3200 nc nL'"Z, rrro i\o-
l]o.rt6Ho xopomo corrracyerctl c pa6oroli [9]'

Br:px1r,rc rr rIeHTpaJrE,Hr{e rracrrr rerrrroii ryNlalrrlocru rlapa6oirl{riecltoii {op-
rn,r, rro HaTTTIITIAaIIIILIII, ]IaxoAflTgf Ha pacCTOaIIIIII -1400 nc. flo [pcABaPII-
'roJr,rroii oqeHrre cc roJlxla Bl{ecb -1/2,5 (ne6r,rron Ir [otJroIIIeHI,III no cpaEIIeHIIIo
,c coceArrr{N,ru o6ilacrrrrrr.r). I4ccne4oBaHrre rorJrolqeHlrfl B Drori ryrranuoc'rlr 6r,r.no

rpor{3RgAerlo ralt5{c cD. Mr,r.rr"report [30]Ir rll. Opagn;uruorr [26]ro [oAcrlcr)r
rrirc.rra ;lReBII. (Dparrrr.rir,ru orleHrrJr paccroflLllle Ao ryrlallllocrlr s 1600 nc, rtro

.Aotro.,r hlro 6Jrl.r3no rt Irarrr0ii oqcrrrtcr rroJryqcllHoii coneprnclruo Apyl'll[I Nrero-

J{ orr.

Ir. Anrrrrp [6 ] rrcc;ncAoRaJr rlerrrpa,rrrrrrylo rlacrl o6Jracrrl BrI.rIorh /(o rc]Ii]Ioii
g('l't)&rrrrr{r{ 3 olpy}(}rocrrl c rIJIorqaAllo olioilo 10 nn. r'JraAyCoB II BLIACJII{JI ARc

rrac.nr rt[]r{6JIr,rBrrrcJrr)Ho ollHopo^Iroro [or'"IIoil{clllrx, B o;lrloiiqacrl'l [orJIolqelllle
Irirurlrrirorcrl or 500 izc rI AoCTIII'aeT 2"',5 IIa paccrotlrlur 1500 72c' R Apyroii -
2',,,0 ua paccroflrrrrrr 3000 izc. O4nario ripaiirule Ioro-Bocrorlllbre yqacrHlr cloAa

lo uorIa,rIIr rI Ao orrx rtop rre rrccJleAoBa.ttllct IrlIItelI. l-[o uanrtrlr AarII{Ii\{, Ha Iot.o-

goo.to6e (aa lrcnrro.rcflrretr citNrrJX Texrr{Iilx llecr, rAe rlotJrotqeHIILr sIlaqIlTeJ]LI{o

6orrr,urc 2'',0 ta paccurolrrr,rr'r -1000 ruc) rrornoIIICIIIIC D cpeAHeI{ IIe rfe}Ibllre 2rlr,0

1a paccrorrHlrrr 06<l"110 1200-1400 i?c rI rlocretrerlrlo ocJra6.IlrlellcrI n llanaAv

o'r 2'',A Ha pagcrorrIIrIu 1700-1900 nc. B llcrrrpc IIo IIalpaB,'ICIIIIIo H IoI'o-Ilo-

r',ltortv rtaxoAr,ITcfr AoROJTbEIO O6lultpnan 06racrL, l.'Ae ilor.[olqeullc -t'/"5 lla

I)acc.t'grlIII,pI 2500 ttc II I| CpeII{eNI n2'',0 IIa paCoroflrurrr 2!J00 nc. ?rO xopoltlo

'Co l',IIaOyCT0rI o lrpei {r]ttllIrTC,rIIrIIbIx'I}I O{e}IItalI}I Anntrpa.

Br,rcoqr,r

Paccuotpeurre Bcet.o rroJryrreHrroro lrarc prra,ira [o3RoJrtIer cAenarL cJIel{yrc-

lllllC Br,tlJOALI,

t. 06;racur sa116o",rr,rucro trot'irotqetlrfl BcolAa coBlraAalor c yrter{bltrclrllcrl
1111g.1ril 3ueBII lr.rtrr [aixe roJIrrl,rN{ rrxlrcqe3IroReuueNI Ao orIpeAeJIeHrloi'i anea4-

rio ii rrc.rrrr.rnrrbr r{11 rrpflxrbrx crrl{rrltax riccJlcAycNroii o6.nacur u {ororpar!rr-
u0orglx.,1yrrax, a rartiq1e (uo-mr.r BccrAa) c pacro,tro]r{eurletI BaNIcrIILIxrelIIIbI\
r.\rnraHirocrcli na tiap:re arJraca Eapuap4a t121.

2. V,rreru,ruerrrrc rtpr{ocrrr Mreqsoro fly:rrr Ira Itapre arJlaca Poccau lia'rtl-
ncpr [11] n 6e,,Tr,re rrrrrrra lra rta[]Tax fla"riouapcrioro arJlaca, rloJrytIeHHLIc Il cII-

rlrx 1I lipacrrr,Ix r) 11x [10], acer4a coorBercrlrylor Bal{erlrtrxl TeNIITLII'I TyI\Ia]I-

lrocrrrll rI pgaJrblrbrilr yrllgrrrorr c 6o,rsurult florJrotrreHrlorl. O/IHaIto o6patrtalt
.itarl1rcIIt\rocrf RrJrroJrrrflcrcrr He Rcelr4a. TInterorcq peairblrl;Ie yalacrltrl 6o,lr,utoro
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afiorJrolqellltfl, r/Ic frpnocrr, Mnc.rrroro llyrrr oc,ra6Jrerra oqcrrb ]ra.IIo trI ri{e IIa-

xoAtrrcfr cBerJrL,Ie gr.rS{yarrrre ryrrarJrrocrl,I, coorllercrB}rroqlre II& II0r&TrlIBHr,IX

rraprax rreplrl,Til{ {uryparu (uanpurrep, yqacrlill So"rrluroro rlor.roirlerurr 2-14,

22e,27e, 27a, 27a,28c) rt cBerJrlre 4nSSyauuc ryr'Ialllrocrlr NIcll 12t 5207.
ll. Bce nlec'ra 6onr,lrroro rorJroIT[eHr{n ilorrr]r rJcerla cBfltsar{Ii c I)&IIIILIT\III

BBCBIIaT{II BLrcol{r,rx cnelrrrlrocreii (cu. Sur'. 1, r1c RCc BRe3I{iI RLICoIiIIx cttcrIINIo-

creii o6nc4errr,r r(llylr{r{arnr). B narreit npeArrlylr\cii pa6orc o irpocrl)aI{crBeIIIIorI
paorr]leAeJrerrrrr{ palrrrrx BBeBA [23 ] yxe yliaBLrI]itJI ocb, tlllo parl]IIIe 3r;c3AbI

nr,rcoxr{x cneuruocteli oTaroxleulr 6o,nr,urr,ru uolJror{errrrerr Ir cBfl3arIbI c peaJlL-

nr,rNr t,rccTol{axo}fiAeHrre}r o6narror reuuor,:i N{arepIrr, rrro r-oBo])IIT n lo,rtr,al,r ofi1q-

rrocrrr rrporrcxolrrAer{lrfl aBeBA u 4nS{yanorl rrareplut.
4. Mecronax olr{Aerrrre BRe3II Br,rconrrx cr}eru u ocrcii, otrroueHIILIx 6o;rrmrt rt

rror.rrorr{eHr,reM, B o6flacrrr c]rer"Trort 4lrc[Syenoii ryualrrrocr]I i\'IcD 12, yltairt,r-
laer, rro-RtrrAr,rt,roMy, Ha nprrc)rrcrRr,re B aroii rl,llnsrrocrlr .Iocrarorirrol'o Iio"rlll-
lrcrcrBa rrr,rJrr{ [31, 321.

I4rirepecrro orMerrrrr, rrro BBeBArrr Br,rcoriir\ cserirlrocreii -ratttc ncero

l)i\cno.rrararcTcfl IIe B ueHTpe renrHbrx'r'yriaHliocrcii, a 6.uri;ne ri rpantrqalr (cu.

{ur. 1.)
5. Oco6euuo uHTe |)ecrrll crr,rr{r.I Tex,rrrLrx Ir cBcr'.urrx li)rrrorrrr,,a",'ii, r;1e o{oilIr

rril0To pacrrolalarorctr 3Be3/Ir,r nrncolitlx cnetirlrocreii, otrloulettttlte 60.rtLIll1trt

ror',rrorrlerlreu (crr. y.racrot;35ct rra lpallr,lr(e c ryrrarllrocrr,ro S 55 lIa $rrr. 7 t 2).

.l loitaaarclr,t IIBera BIle3iI Ha IrpaHlrqax Rcer;1a pe:lIto llo3l)acralor, alro \rliaeLt-
IIAET HA SIIAqI{TEJII)IIOE ]ISNICIICH'IE ["TIOTIIOCTII IIOI..IIO]i{A]O[IEIO ]]EqCCTl}A (CIT.

crr,l{i,r r)rl{ar{HocreiiNIcD 12, S51 tS1+7 c rcl*roii'l}'rrnurrocrrr:r, 8444 ua c[lrr'. 1).

Bce c'ro noIITue1liFiilaer RBilrrrrocrrl3L, ilBe:lI nr,rcorilrt. cnelrllrocreii tr ;qrrt[{5'.t-
rroii rrarepr,rn.

B aari.nro.leulrc c.rIcAyeT criili3&TL, rITo /{01i&JrLIroc iI3}'rIelllILr tt0f rloll(cllrIfl ]la
6ci.rtr,nroi.i rrJroulaArr N'l.,re.rrrolo llyrr'r rra ocrrono ria'r'a,rror'oIl c nelirllolI rr iloIia3a-
tc.ueii BBeaA Ao 12"'-'12"',5, corlocraltJrLrrrIIe cucl'iiIrx II 'r'clIIlr,rr ;1rr$(ryurt,rx
'TyMalrrrocreii uo Itapltrrr rprirrrnx cnuNnioB D'r'oii rr.rroIJIalu (ranr-t, IiaIi, rlal]tlI-
rrcp, B flanonrapcrtorr ar,uace) uoriro 6r,1 5r,r'r, lccr,rra ro"rlelrilni\r i:[i'rfl ]lcur0III]l
npo6;rem, cB.flBarrHr{x c ilpolrcxo}fiAeHrrexr BuetsI rr Alrr[$1,3116ii ]rarcplltt.
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A rrAJ[ E[,rrrfr LIA}TI{ CCCP
.{1 3 B I' CT I4 f I{P bIMC I-( O IA ACTP O O143 IlIIE C ITO I4

Ton XXV, 1961 r.
ODCEPIJ-\TOPI,III

ItopIrIrcHyJIf pHoE I43,TyqBHIIE fIApA
U SJIBITTPOHIIAfl TEMTIEPATYPA II.IIAHETAPHOII

TYMAIIHOCTtr{ IC zr18

B. II. .ll pttttttt;

13 ltacroaqeii crarr>e rloltailato, trro aJrer{Tl)oflHirR rerrrre}larypa B 060,rroqr{o lJrilrrelap-
rtoii't'yuanlrocrr.r IC /l1B cocraBJlrrer 8-9 tncg-r lpa;1ycoB, u ro r]Ilclrrr r{art [Jlfl nrry.r'perrueii
'(lloJIoi.iD qacrrl Tyllarlrocrrr orrrorrieur,re r'rrrrerrcr{Brrocreit turuuii ?u /r3till lr N, I N, IO III ]

Aaer Brraqerrr{e i1'o=18-20 Tbrcflrr tpaAycou. lJpegro.rralaerc.[, rrro rraJlrrurro rrrry,r.pterrrreii rro-
,,lr>I c lroBblllrerrfloii Teillleparypoii rrtonte'r 6srrr, o6yc.uornero HopIrycr{yJrnllilbrrr ilt,rtvrre-
,rrrreNur/rIpa. Jlpr.ruo,ln,rcl apryNretrrr;r B loJrr,rly rartoro ripe/(rroJro]r{errrrfl.

CORPUSCIJi-AR EMISSION OIr THE NUCL]]US AND THE ELECiIRON llllr\'llriL-
ttATUIttr OF TI.IE PLANETARY NII BUi,A lC 1118, by Ir. I . Pronili.- IL is slrorvrr LhaL
Llre elecl,r'on ternperat,ule irr the shell of l,he plaueiary n.eb111a IC 418 is 8000-9000", rvlrile
the Lernperat,ure o[ the inrrer ]orv tlerrsily region of the nebula, Iouucl lrorn Lhe lirre inLerr-
sil.y raLio l,/1363 and Nr-1 NrIOIII], is T,=18 000-20 000'. A supposilion is rrrade i,hat
the existence of au inner zonc ol higher tempelaLule can be due 1,o Lhe corprrsculal
,eurission of lfie nucleus. AlgumenLs are given in favoul of this supposition.

'l'yuanuoctr, LC 418 rrilBecrlra ItaT{ TJrrrr4.rrlrrrrii IrpeACraBrrre"rrL rr}rBrtouoil-
SylrtTqeHur,rx rIJIarlerallrILIx ryN{aHHocrel,f, rre}fiAy rcr{ aJIer{TpoHr{af r0[rncl]a,r.y-
pa ee, Hartl(errlraa rro r{r,rciropol{Htrrl,r Jrr.rHtrrrrr },4363 ll Nrl I\, [O ltI ], oqour,
lltJIcoI(a - nopflAria 18-20 r6rclrr r.paAycoB It-:l]. Erqo 6o.rrr,rrreo 3Harrcrrrre
D,IIeltrpolrlloit tcrittepatypbr roJryqrrJl JL A.rr"nep [2] nrero4oxr, iirra,[ortrrlrr,rlr
NeTOAy EHepreTtrrrecHor.o 6a.narrca.

O6uapyxrenHafl yll{e AaB}Io cBrlrrr N,rc}r{Ay crencHblo lrourraar{uu laaa 1r ry-
rlaHIIocrI{ (creuenr,ro BoB6y}fiAeu[rl TynrarrHocrr,r) r,r ee o,]rerrrporrr,roi,i reNrrrepa-
rypoii (nocne4rlan pacrer c pocrorlr crerreHu Roa6yrflAeHr{tr) 14, 51, rfuelr.recnlr
flllJlfleTCtI BrloJIIrc tloIrarIIoi.ir. Co.tetar.rIIe }I{e nr.rBltoii rrorrrlrJal(ilr,r I4 BLrcoltoi,i
3,rle(TpoIIHoii rcltuepatyp],I B rlJraHeraprrlix ryMarrrrocrrrx HaEiercfr rrecHoJrbr{o
cTI)rlHHr,IX{. o4UanO, eCJIl,l llpr{HflTL rJO Brrr{il,raHlrC XapanTeplrylo ll"rrfl IIJIaIIeTap-
nLIx TyxraHrrocreli cTparlrounar{lrrc lr3JryrreHr,rfl, rioropalr n IC418 oco6cuno
CIIJIITIIO BbIpalKeIIa' TO HeTpyAI'IO yBl.tAeTb, tITO TaItOe COTICTaHIIe tIllJIflQ1tCfl
lltloJIHe BO3L{O}fiII}I}I, eo.ttll TeMnepaTypa Il CTeIIeIIL BOB6y}I{AorrIrrr OT[rOCflTCrr

I{ paBHbINI aIaCTflN{ Ty]\IaII}IOCTI{. .(eiiCruureJrbHo, B cJtyarae IC 4tB reNtrrepal.ypa
T"=18-20 TBIC. rpaAycoB orlloclrllrcrl To"rrr,rro n ne6o,rlrroii llenrpa.nrnoit
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o6.nacru ryr\raHlrocrrr, roii o6.racur, rAe cBerr,rrcfl tO III1, no,nlrrrrrar{ norolloro.
rr rraii4eno Dro BlrarreHrre 7'r, Hrrariaa crerrerrb uoa6ynr4enus IC 418 orHocrrrcfr
ii o6o.uo-rrto - carroii rr.uornoli, a BHaarur, lr calrot apxoli qacrr,r rynrarrlrocrrr.
Iiartosa rcr\rneparlrpa o6o.uo.rrin - Hcrrlnccrno. Hr,rtxe rrr,r [oltaEtetrr, rrro orra

i'(o.rrlr{Ha cocraB,[rrrE, 8-9 rrrc. rl]aAycoB (r'. e. oTa rerrleparylla npn6.uueu-
reJrr,rro rariarr i,r{c, nax u n guS{yaHrix ryrraHuocrRx), a rarrEie rrolr,rraerrcrr
o6r,trcutrtt, ltprrrIIIrry cro.ur, 6o.rrr,ruoro paBJr]rqlrfl r{eH{Ay o.riertrpoluroit TC)trr-

ueparylror:i B r{crrrlie 'ryrra}urocrrr lr r} ce o6oro.ttte.

$ 1. S.uenrlloHHafl reMreparypa B o6oJrorrr(e ryMaHllocru IC 418

Onpe4e.rrenr.re a"rrerirponrroit terrueparypbl ryrraHuocrelf ro orrrorxeHr'rro r'rrr-

rer{cr,rBHocrer"r .unrrnii }" 21363 rr N,f N,[O ]II ] flsJrrrercs nalr6o;ree roarrrrJrr

rrcro,(olr. I{ corra,reur{ro, aror i\rcroA He rroil{er 6r,rrs upr,InteIICH It HI,IBI{oBoa-

6yin4ennr,rrr rylrarrr{ocrrrrr, r'Ac qrrcJro rrorroB O III rrB-aa c;ra6or1 rroHrrBarIrrII

rrr,rcJropoAa cJrrr[rnorr rraro, .r'r'06rr Aarr, rrsrrcpr{Iryro Jr.lrHr,1rc ?v 4363.[In onpoAC-

.rreHlrfl DJrertrporrrrort rcrrueparypr{ Tyr\{aHrrocrel-"I co c;ra6lnr rr cpcAHr.rN{ noa6yx-
IeHIICN{, HTTCIOpOA Ir r{OTOpriX HaXO/{rrTCtr R OC}rOBIlOr\r 'r'OJrbItO B lIIryX CTaAI4rlX

r.1oHr{Bar{rrr.r O II r,r O III, rranrrr 6r,r,q npeArrotr{e}r gpyroii nreroA [6],ocnonarrsrrii
ira npeArroJlolr(eHrrrr, rrTo cyrmrapHafl I{orrqcHTllaqr,rfl err,rx r,roHoB paBHa I{oHr.IeHT-

paqr.rr{ BcerO rir,rcJropoAa rr rrpoIIopqlrorraJrrrrra ItoHqe}rTparlr.rrl BoAopoAa,

T. e. orHorrrerrne o6r,r.nrrf Hr4cJropoAa ri BoIlopoAy cqrlTacrcrr rrocro.flHrrr,rN{. Sror
IreToA IreoAHOnpaTrro rrprrNrerrfr"{c.rr l[Jrfr 0[peAeJre]rr,rfl aJJeHTpoHHofi TeN{nepa-

ryprr 4u{{yaHbrx rylrar{nocretli [7,8] u Nrorr{cr 6r,rm r.rcrorrlaoRaH AJIrr onpc^e-
.rrerrrrfl T" s o6ctrcqrtc r)rN,raHHocut IC 4tB.

I{a {r,rr. 1 rrorraaauo, ItaH }rcHflercrr c paccroflrrl{err or noe6yxt;1aro-

rrlero flApa orrrocrrre"[r,rrafl Dr{rlccl{rr ]l JrtrIHl,rflx lla3Jrr,rqHbrx I,roHoB (n e4rrulr-
rlax urrrel.rcrrBHocrrr Jrr,rrrlrrr Hp, oruocRttlci.icx rt :JTouy )I(e aJIelrellTy
cl6r,eua ryr\Iarrr'rocrl{), ro,rry.renrrafl rrailrlr ro 11arrrrr,rr\f rra6rro4elrr,ri,r [9] uoc.le
pemeHr.rfl ypaBrieHr{rr A6enn, r. e. rocJlC nepexoAa or urocnoti It npo-
crpaHCTrenuofi c{epr.rqccnrr-c,rrNm'rerpr.r.ruoi,i rraprrrrre. tr4ureucnnnocrr, Jrr{Hrr}r

I{u uoHasaua R orrrocr{reJrr,}rbrx c,t1r,rrJxrlax rra arolr }r{e pr{cyul{c; orra Aaer
rrpeAcTaBJlerr[e rr o xo/{e r]JrorHocrrr c rrSMeHcnr,leNr paAr{yca TyrraHrrocrr,r,

[ocKoJrr,Ity In^cxt tt2. flplr arom c{lrr&JrocL, rITo BrrArrNloe y]leJrr{rreHlle frp-
ll

nocTr.{ qeHTpaJrr,}rorli .racrn Ar{cna ryrra}rlrocrrl r} Jrl,rrlrrll Hpr noltaaalr}Ioe rra

tfur.2 ,[9], cB.EBarro c rrpoerrqrreri n,rrorrroli qacrr.r o6ono.rrtn I{a qerrrp.

Ecru ixc o6'r,Rcrurrs 0To Tror;Drlrrelrr{c flpltocrrr yBci]rrqerrl{eN,r rlJrorrrocrrr Bo-

AopoAa rro HarrpanleHrrro K rrApy ryr,raHrrocrr{, r{arr Ero cAeJralro o pa6ore 19],
TO OTrrorrreHr,re 15,1N./4r0, Br,IurlcJlerrHoe B srorI cryqae AJIrr llcrrTparnuor:i
rracrlr rylfaillrocrr,r, fio"rryqaercrr orrenb r\raJrrJlf. flpn 7'n: lB-20 rrrc. rpa-
llyooll TaItOe OTIIOuelllle Aael' IICI(JIIOIIIITeJIrIIO HLlsItOe oTHOCIITeJILUOe O6lt-

.lrue rror'roB O III, a aHarrrrr, r,r Bccro rrr,rc,,ropoAa ([O 1I] B l{e}IrpaJrbtror,li .racrr,r

TylrarlHocrrr rre na6;rro[aercrr, a sucro rIoHoB O I\/ r:ariolo ]ric rfopa/{Ita ItaI(

r O III 110, 11]). 'lurrrr-u oiipauorr, ro,'ry,raorcr ffi-"ffi J,'- 0,02.10-'.

O.trrocrlrenr,Hoe coAelliriaHrre I{r{cJJopoga r} gneBArrrilx aruoc$epar }I IIJIaITe-



TaplIr,IX Tyl{aIIHoOTrlX }IaxOAIITCfl R IIpCACJIaX 0,9-0'3' 10-'
(ra6;r. 6).]. rlro6sr o6u.nue HIIcJropoAa B qelrrpe ryuaHnocur (npII

6u,no 6onee lrtu l\Iellee Hopi\{aJIbItbIlI' orlromeElre -Iiv,-1-N,/1r'r,

rroptlAr{a 20. I4ir'reuuo Dro sIraqcIII'Ie II rloJlyrraercn (cu. {r1r'.

i10, 12, lijt
7,= 18000"H),

AoJrlr{}Io 6r,rrr".

1) u lou c;ry-.

qae, ecJltr{ ctll,rraTb, tITo BrlArlloe fio-

BI,r rrrerII{e fl pI(ocrl'I qeIITp aJrb}Ioi'il ttatl't't'r

Al,rcr(a ryualll{ocrI,I B JTTIHI'III IIo crrl-
BaI{o c o6o,no.liorli, a Irc flBJIflL}Tcf pc-

3)/JrbTaTO\I yileJII,IqeHI,LfI rtJrorlrooril

TyMaHHoCrrr rIO rlarpaBJIeIII,lrc It flllpy
( atra ;n o rn.rrro c Bbrcr(a BLIR aIrItc r,rrrL'0Totl

n pa6ore | 14l). Btopr,tu aprynlerlroNl
B nOJILBy OTCyTCTBIIfl IIeIITpaJILHOTO

yrrJloTHeEl{fr TyMaH}rocTI,I BOItpyr aApa

rrB,'r.rIercrI ror {attr, rrro noBr,ruelrtt('

apnocrrl He l,rMeer cdrepuuecHorl {opurr,
a na6;rroAaercn BAoJrb scefi ua;noi,i

ocr,r ryil{aHEocTI,I.

Il o6 o"n o qrte ryr,raHrrocrl,{, Ita It r.I,IAIIo
II'ro rIIl -'t-l-l=2. Ec"rru noll3 QIII. I r 

-r 

'( -
Itt. - 1rt"

IIp 0/{IIO JIa I'aTIr p a 3 JII'IqI{fl XI4III'I1IeCHO lO

cocraBa ryr{arrrrocTrr B r.\errrpe n r o6o-

.rroqlte, To ret{leparypa noc.negnet:r

AoJlir(ra 6r,rrr, cyr{ecrBeIIIro I\Iel.rbrue

1B 000'H, B rrporI,IBHoN{ cryqae ua-

6,rro4aerroe orlIot-trcHIle I Ngl' 
6sr.rro 6Ll,n,

uar{Horo 6o;rr,trre 2. Ila Slrr. I nofiaaaH
xo/1 reMnepaTypbI, uaii4euuoii uaurr
ro rnnraa,r.r lO II] n lO III] no na-
rrrcNry rreroAy [6] llJrrr AByx crryrraeB:

ffi:0,4.10-', ffi -0,2. l0-'. .[l;rrr

IIbIIIIICJIeIII,II'I TeMIIepaTypbl YqLITLII]&-

",racL Barrrcr{rrocrr-, a(tdtexrltnur,rx ce.lc-
rurrt uoa6ylrt4errufi or cnopocrr,r aJrerr-

TpoI{oB.

Ilaii4euuan rarrrrlr o6pasou rerrle-
parypa u o6o.no.rne ryrrarrHocrrr, Be-

polrrro, 6",rr,rarra n 4rrricrnu:rotruor)i; u qeurpalr,r,roii o5;racrrr ryillaHrroc,rtr,
r'/{e aa}ferrrarr AOJta aTor\lol] rrrrcJrollo/la rreperrJra. y]r{c R cocltoflrrr,re o lv,
Blraqenrle Io uolrier 6r,rrr, aaruririeno (rre'rog ylrie rle i.o4ntcn) . f,[orro.nur-.
TCJIrrIIbrl\it apryllcHTot\I B IIOJTL3y til,ratioft TCtltIIOpaTypr,r o6olo.rnn IC 418
xloitier cJryilil,lrL Ipa(rr,rrt, Ilortar;nurrr,rii ua r!r,rr. 2. Ha aron rpa$rrKe or.rioiricrrLri.

ttt#
1rg

0 t.2.0 I t,0.7 0 tr

Or'tr. 1 . Or rrocr,lre;rrtIafl ailIr{cclrfI B JI}I-

Hrrfrx paaJrnqrrLlx LroIIoB (ur,rpalncltlrarr tl
oAnlrrrqax uurellcr.lBrlocrLr JII,IIIIIII II1, t)lt'

lrocRuleiica r{ arorry }r{e aJIct{eIITy o6'lel.ra

rylrarrnocur) rr DJIer{Tporrrratr reurtcparypa
IC 418 Han {ylrHqrul paccroflurlfl o't

ueilTPa TyNrarrrrocTII

r - paccroflHrrc D cer{ylr,i(ilx ltytll, OlrrocuTcrrr,-
Hafl alllrrccr{fI l)accqrrrarra lrrfl cJryqafl r'(rc1rl.t.te-

criu cuNlrcrDuqtroii ,ryltatrtrocllr

UN

r,(,fi-4z o)'



rro ocr,r opA[Har -- orHorrer{r,rc RCJr}r{rrHrr {Nr/Il } It ,,1, r{afiAeuHoli ro
4y6,nery cepr,r I).6716-6730 [S II] (ana"uor Ay6Jrera 't-t.3726-3729 fO III),

I

Ii sIIAIIEHUIO {N"/7,, }U.,
cTl.r R JrrrHr.Iu I{,; uo ocr,I

tlrlm. 2. It oupe4eneul{Io aJrenrpounori Telrl-

rreparypbr o6o,roqnn lC 418
ilaal{cr.rNrocrr, r\{c}r{lll orH0IxeHrIert

\ *,l r','' ) 1sr, 1/ { 
r,/r']'} ou

u orerrrponnofi reMlepalypoft, HaiiAeHHoI"r no ru-
HUEM )IJrfl OIII pasrfivusrx flJrarrerapr{brx rJ"AraHHo-

creft. qucJla BoBrIe'Har{Ioft ToqHI,I -Horrepa NGC

rrafi4enrlolry !rB IroBepxHocrrlorli apHoc?r,r ryrlar.rHo-

a6cqucc or.rroir{er{a rerrrreparypa, narliAeuuafl [o
!

Jrrrr{r{flxr lO IIII. Otnourennq lV,lT: r}BrIrr,I rIB pa6oru [5], a BHa{eHrIrI
'l'r- yu xurrur iI. Arnepa [16]. IIo 6ygeu HacarbcE 3[€crr BoBNIo]I{Hbrx

rlprrrrrrrr uonaaar.rnoir ua t!i.rr. 2 aa-

Rrlcl.INrocru, a nprltleilr ee HaI{ Ha-

6nro4ae,rnrrt cfaxr. flnr Bcex ryNralr-
uocleii, npeAcrarlJrer{Hr,rx na DTorr

plrcyHnc, B Tolr qrlcJre lt 4nn IC
4 I 8, o6nacr:rt rraltcilllaJrblro ro cBe-
rrclilrfl [S II] couna/laror c o6,iracra-
rrlr cBerreHprfl noAopoAa (IJr). f{;rrr
I C 4 1B aroii o6rracrr,rc trB:r.trerctr

o6o;to.tr{a. O6lacrr't rrilr{c11[IanIrIIo]'t)

cllerreglrfl lO III] ro;rie coBrrir.Aaror

c o6.,rac'rnlrlr cBeqeHlrrl H., ;1,nn r:cex

rvNreuHocreii, rrpori,: lC 418. Be-
po.rrrHo, ftoarolry rorrna 4;rl IC 418

rrn r!rrr'. 2 otcltoqn,ra ot rrpauclii,
rar( I{aI{ srlaqeHl{e Tn:18 000"H
rro orl{ocr,rrcn tt o6o.uoqne rvxta}I.
rroc'u.r. r4o cRerllrcn [S IIl. tr4a lpa-
r[ruia nn;1rro, rlro rc]trIlleparypa o6o-

iloqurr IC 418 AoJIiIisa 6r,rts rirto.,to

10 000'l(. 3ta ncaauuclllta.s oqer{Ita xoporflo corrraoyorcfl c ltpeAIrAyIl\IlrI
orrpeAeJrerMcNr relrficparypr,r o6o;rorr.r{rr, r]brar,ro.rrennoti u rrllc/trloJroilielri'u,I Jtoi)-

uirJrbrtoro xl.nrtrrqecnolo cocraBa. Tanr.rlr o6paoolr, BoarlorltllocrTr cllJlbHoro or-
li,rr olreFrr,rfl xrlxrrralecfio r-o cocratsa IC 4 1B or rrollNra.rrLrlo t'o ,lcltJttoalerla, aITo

I] CI}OIO OAIOPEAE, IICITJI}OqAET I]OI]N:IOili}IOC'Ib IIAJIIIAIIIfl ]trOIITPA"]IbIIOIO YNJIOTHL]-

Itlr,l Ty^rarrlrocTrr r]or{pyr' .sllpa,

.S 2. flpuvlrrmr, o6ycaoBJrr'rBaroulue l)aarrrrrty g.lreltrpoHllllx reMlrepa'ryp

Li rlenTpa,Tlr,noi,i .raorlr ryMaHHOCTI,r u s O6O.uO.rne. HopuycliyJlrrplloe
usJryqeHlre flApa

tr4cxo,q;l trB lra6,rroAacuoi.i tenrueparyllbr ryrraHHocrrr rI clr\Illitpt{oii rlrtrerr-

cr'ulrlocrr,r 13&rrpe{errrrrlx lttnrrii I+ (nrt,'trc.raa ralime reopet'trrlccltyrctut 1 fii;

o_r(errriy r,rrrrerrcr,rRrrocrn r,rn{parrpacrrrrrx Jrrrrrl{ii tS III l), rrorxuo BI}ttrIlcJtrlrb

8 - cpcAllroro Drreptl{ro, Itoropyrc [oJr]r{cH lloJryrrr,rrb aJro}trpoll upI,r t[orolr.our't-

r:)aqnr,r IroAopoAa, IIJITI )ne cpeAHIoIo DI{epr.nrc I,Iolrlr3yloilr,I'tx KBaHToB lzv tr 14pe

TyMaHlrocrlr rr B ee o6oJro.rxe. flplr arorll npeArlolraraercfl coxpaHelltre 0IIellrerll-

6rl

Te'l|-t|



q.ecltoro 6arauca cB06oAflr,rx eJrerrrporro]1, T. e. BBoAr,rrcrr ycJroBr4c r{BaBr{crarlr{o-
HaprrocTl,I. Bbr.rncneHnfr AeJrarr{cL IIpr,r [or{orqr{ rroN{orpaN{Mrrr, rprrBeAerrrroit rra

Snr. 3, n pa6ore [6]. ,(ar.ruue Fra6JrroAerrr,rft lr nbr.rnc;reur.ri:r [prrBeAeHbr s ra6-
JTr.rqe.

Han tI rerr[eparypa, BHaqcur,re fu qarrrp, ryrraHHocrrr B ABa pa3a 6onr,rue
BHaqeHr,rrr E n o6o"noqHe. B paNrnax nBaillrcraquonapnoli xroAcrIj. ryr\rarruocrr,l
rra6rlo4aella.s Itaprlllra lrorJra 6r,r uuerr,
n{ecro B crrcAyrorqr4x Atsyx cilyqaax: a) rr,r-
6o cylrlecrryroqrre B r{errrpe lr n o6ono.rrte
Tli\I&HIIOCTII l,IexaHIlSNILI OX.TaII{A0III,Irt

rlllercr llaaJrrrrrrr)/rc e{Serrrnrlnocrb, T. e.

Nroryr rprr paarroi,i Tenrncllarylle r,r pal:rr<irl
IIJI OTlr OCTr,r 3 a6r,r p aTL y 3 Jr eltTll orroB oArrrra -

r{oBoe HoJrnqecrBo Erreprrrr,r; 6) .n[6o ue-
xaHUB^IIjI HaltpeRa Il DTT,IX rlacTrrx Ty-
Marrlrocrr,r r,rrrero'r. paBJrr,rqrryrc o$$enrun_

Uelrrparbrrafl
qACTb

TYIIAIIIIOOTI,I
o6oroqHa

1B

30-25

8-9

B-9

8

1t-4,5

Hocrl. Pacclrorpltll i(a]fiAyro r{B orrrx r-r,rlroreB B o..rAeJrblrocrLl.
ftruoreaa a. Itonr,r.recrno Drreprr{rt, rroJrytlnsoroa DJrcnrporronl npu {or.o-

r,Iorrrraarlrl{ noAopoAa, oAlu{anoBo R rlerrrpe n n o6ono.rlto r5r11i1111y9orlr. Tor4a
B o6oJIo'rI(0 AoJrlI{eII 6r,rtr, naHoii-rlo Aorro,rr.r:rrrrc,rrr,rtr,ri,i Nrexalrr{3Nr oxJraE{IIerrr.lr-r,
rtoropr,rii nrolT{er tart e{{cnurBrro oxJra}r{AaT6 oJrer(Tporrsr, rrro y}r{o upn Zr-
-B-9 TrIc. rlraAycoB o6ccuc.rrlIriICT rrorcpro Drrcpr.l,rr,t, llalnyro rloJroBr,rrre ar{o})-
fllu, [oflyrraenroil cJror{T]lorraxlu llpr,r soTonol1uaaqr.rr.r Ro/{olloAa. IctrHo rpo-
ReplITb, uro noa6ytnAelrllc BollopoAa DJlertrJlorrrrblrr yAapoNr tro i\rolT{eT 6l,rrl, llrnlr
MexarrrrgiroM. ,I[elic'r'rnreJ]r,rro, qro6rJ npr.r Tn-B-g .rr,rc. rllaAycoB ll".rrcltrJlor{r,r
'rellflJrll Tanoe ItoJrIIsecrllo DHcllrrrr,r rra uoa6ylr4errlre LI r,rorrlraaqflro BoAopoAa,
qlIc.IIo rrei'rtpa;rlulrx aroMoB Bol{opoAa /(oir}nrro 6r,rrt cparrrrr,rN{o c qr{cJror\r r,rorrrr-
soBaIIIIbrx. IIo trpr,r tartoli creIreIII{ r.rorrlri3ilr{trlr r,r rrllorrrocrr' nnxl}a y[{e }ra
paccrorrHr,rr,r 3.701acat-0,0001. nc orrrrrrreonafl ToJru{a Ba npeAcJroNr copnl,r llai,i-
NIaIra 6yAer 6o;rr,rue eAI,IIIrrqr,r. Mexr4y rcl\r roJrrqurra tl6oJroarnr,r cocraBJrfler

-0,01 nc, T. e. rra ABa floprrAna 6o.rrr,iue. I{porre,roro, 6a;rlrreponcnl,rri Aonpe-
l{errr ]J erorr cJryqac AoJl}rteH 6r,ttr, alrolraJrrrrro rtpyrrJlnr, rrro rre Ha6Jrro,Itacrcrl.

,I[pyruo ]rcroqrnrnu oxJrax/(e]rr.rfi, I(oc?arorrrJo ]\rorqrrr,re B ycJroBr,rflx 06oro.r-
I{II, II0l'l.3RCCTI{T,I, TaI( I{a1{ IIOIIOB C OUeIIb III,ISI{IIAILI ypOBII'I}tLI, I(OTOpLIe n{OI-
rlr 6r,I sSrlertnrnrro uoa6yxr4atr,cn DJrenrporraNrr,r flprr rer\rrrcpary]le 06o-
,lOrIItl'I, II0T.

lnrroteaa 6. I{o,rr,r.recrno Drrcprrlr,r [oryaraeuoe aJrer(T]loHal{r{ B rIc}r.r.paJrb-
lroit qactrt ryxralllloorl{ It u 06ono-rnc rreoAr.rrranoBo, rrpr,rqeM B qcHTpe rrxroorcfr
,qoIroJIIrI{TeJrruuIi I,tcno.IHI,II( aHellrr{lr, xoropr,rr.i }IarpeBaer roJIblto cpaBrrl{TeJrb-
no ne6onsruyro qerrrpaJrrrrryro o6racrb ryn{aHHocrr{.

lraurrrlll l{crotrlrrll{o}f aHeprrlrl aJrer{TpoHoB Ro Bcex ryMar.rrrocrflx (aa r,rcn-
JrIoqeHI{eM IleKorophrx BoJroltrrrrcrrix) an.lraerca ynr,rpaSlro;ueroBoe I{B.nyqgglru
(t<912 A) ooa6ymAaroql{x BBeBA. Morner Jru raily.,eHr,re BBeBAhr coo6qarE,
AJIEI{TPOI{AM CYU\OCTBEHHO PAaJII{IIHYIO EHEPTI{rc B I{EHTPAJ]I,HOiI IIACTI,I I,I B 060-
Jroqlte iC 418? Boo6rqe roBoprl, paarllul4e tr[o]rro 611 6r,r.rr, uhr3Bago rerr, rrro
B rleHrparrbnoit.racrn rylraHrrocrr,r r,rorrhr He II, O lI, O III, S III, N III u
T. [. IIOJII'IOOTLIo IOIJIOIT{aIOT I{SJIyqeHI4e aBCBAr,I c 4nr.rnOri BoJrrrri HOpOqe

5 Uas. I{pbrMclrort o6eepear., r. XXV 65
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I 330-360 A. Oguano pacqerbr no4e,nert panHr{x OB-eneag ll7 _l9l u aneag

rlrna WR [20] noHasHBaror, qro qr.rcJro HBaHroB s oroft o6.nacru crexTpa Ha
Hecr(oJrbno [opflAr{oB ]vreHr,rne o6qero rurcJra HBaHroB Ba npeAeJroM cepuu Jlafi-
mana. floaror{y cpeAHrr.rr arreprr{.fl eJrer{rpoHa, [oryrraeMa.fl rrr[ [pr{ {oror,roulr*
BaIIr4rr BoAopoAa, fiorrrlr I{e MeHflerc.fl IrpI{ fiepexoAe or BuyrpeHurax o6lacrert
TyMarrlrocrr{ x o6ono.rne, Aaffie ecJrr{ Bce rlBilyqeHr.{e c gnlruofi BoJrHbI Itopoqe
3004 ocraercfl B rlelrrpa;rsuofi nuyrpenneit aoue. florpe6oaarc.fl 6nr secsMa

cunr,ur,rli, rroqrr{ HeBeporrrHbrfi, l.ra6rrrolt I{B[yqeHllrr s o6racru l,< 3004, sro-
6rt aaMerno l{3MeHr.rJracb cpeArrfltr aueprr{.a HBaHTa aa rafiuauoBo}tr{M npeAe-
,rou. Izl:ran, ugryqeHue flApa rlJlaHerapnoti Tylrar.rHocrl/t He r{o}fier no-paaHorr)r
HarpeBar6 BnyrpeHHrolo qacrb ryrraHr-rocrr,r r,r ee o6onovxy.

,{ouonrrlrrerbHr,Ix{ Ircroarur,rxor\{ aHeprr.rr,r DJreHTpo}roB B qeFrrpaJrbnofi .Iacrl,r

TylraHrrocrrr xrorr{er 6r,rrr, HopnycnyJrrrpHoe uBryqenr,re a4pa. IIo4cqrrraeM,
CMOIReT JIII AaTr, ouo cTOJrbItO ;1o6anO-ruofi aueprulr, .Ito6bl IrOArIflTb TeMtrepa-

Typy BlryrpeHueir qacrur ryrrarrHocrrl rorrr[ B ABa pa3a no cpaB]reHrdro c rer{re-
parypol,i o6o,ro.rnn. flpn arou raa, IlaxoAaru,nfic.a n o6seue c nonr,rrueuuort
Ten{[eparypor,i, 4onxteu flonyqnlu AorroJrr-rrlTeJrrrHo croJrblto )r{e aHeprul,r, cnoJIb-
fio noJryqaror aJrer(TpoHbr B ror,r Ete o6T,er{e upr,r $otonoHr{BarIurr no4opo4a. Oqe-
Ht4I\r IlOCflCAHTOIO; OUeBIIAHO, OHa paBHa

c r.E, (1)

rAe ,r - paAr4yc aolrbr rroBbrrrrennort relrleparyprr; i - cpeAr{nfl aHeprr,I.Er, rro-
JIYAIAEMAfl AIIEHTPOHON,I [PI,I I{OHI,IsAIII,II{ BOAOPOAA; C, - XOA{STNqI{EI{TI,I PEHOIII-
6nuaqnu. flpu r x3.10'uctw, nr=3,10' Ir T":78 000" K roryqurr
E:70ttopelcen. Ecru cHopocrb Hopnycltyrr cpaBHr,rl,ra co cpe4rleli cnopocru,ro
HopnycrryJrflpHbrx noronon Conuqa (5.10' calcerc), ro Drreprrrfl oglroli rtop-
IrycnyJrbr cocraBlrr 2.70-u epe. Orcrcga noryqurr qrrcJro rracrrlr1 ltoTopoe

,qoJr?r{Ho lrcnycl{arbcfl ,rAporr B eAr4HI,I{y BpeMerrl4:

/\, :r1f;:,:5. 1o" cett-'1 := Loa5 rog-'

flpu taxonr ualyqeHupr rrorep.fl N{accbr.rrApor\{ cocraBl4r 70-tzMolrog. ,(ame aa

Bpel,rfl ]r{I,I3HI{ Ty}raHr{o0Tr'r 3Ta rloTepfl COCTaBI'IT }rI,rrITO}r{HO i\{aJryro AOJTTO nraCCbi

uo cpanneur{ro c r[accofi calroli TyrraH]rocrr{ (Mrr*A9],L M6). Orrrerurr, rrro,

BHaqeHue (dMldt):-10-" MglroA - crtollee Bcero oepxHr,rrt ilpeAeJr, ram rrax
cnopocrr.r Hoprrycr{yJr AJrrr rrAep rrJrarrerapr-rhrx ryMauocreri aane4omo 6o.rrr,rue

cnopocrefi KopnycnyJr,rrpHr,rx rroroxoB, lrcrycnaenrrrx CorHqeu. Hlrrrte Mbr oqe-

rrrrM cr(opocrrr arrrx HoprrycryJr. Tlrart, rr{rroTeaa o HoptrycxyJrtipHoM rraJry-
qeHr,rlr rrApa c or.reprerl.rqecxor,i rocxu Bper-rr{fl r\ro}r{er o6rscrrurr, rroBbrrEeHr{e

TeMneparypBr B rlerlrpa.rnrloli qacrlr ryMaullocrr[.
Paauep o6.rracrn rroBr,rmelruor,l rerrneparypbl B arorvr cilyqae onpeAeJrflerc.E

AJrrlrrofi rryrr{ peJrar{caqrrr4, r. e. AJrr{Hor,l nyru, }toropyrc upofi4er nopflycl{yJra,
rrpelr{Ae rreM rloJr}rocrE,ro orAacr cBoro DHeprrrro Apyrr{M r{orlaM lr anexrpouau*.

":{*,zf
I

I

* fr ucxperrre 6naro4apeu C. B. fluxerl,Eepy .Ba
trpoca.

(2)

nogpo6roe o6cyrngerne Droro Bo-
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rAc ill- rt't11- l{aCCa [pOTOIIa; (,c- cpcl\Htltl CltopoCTt, Arer{TpO}ra r] Ty-
i\taIIItoc1lI.

Tatt rian 3aRIrcIrrlocrr, AJrr,lrrbl npo6cra or cI{opocrrr r{opnyc,rryJlr,r orrerrl}
cr.rJTLrrafl, a cnopocrrr rrollnycnyJr, Roo6qc roBopfl, rrcr4sBccrrrbr (npr,rtucr,rrraTl-,
I,IXI BHITIICHI,I'I, IIOJJY{EIIIILIC I(JI.a ITOPIIYCITYJIAPIII)IX NOTOITON COINqA, IIET HI4HA-
HIIx oCIIoBanr'rii), to lIrleeT cxlrJCir oI{eI{I'ITl, 3TI'I CHopocTrI, 14cIIoJlbByn SopuVny
(5) n ua6.urcIaelryro BeJrr,rqr,rrry l: /'::l . 1016 crn.. V.rur:r,rnar Heorrilcl(errclr-.
HocllL l] DJIeI(TlloIIlIoii u;ro'rriocr']l AJrfI llelrrpaJrbrior.i aorrLr tyLrantrooTr,t (nr-
- 1 ' l0'-3. t0'), uo.n;r.11111 /iirtr w Blrlrr€r1r{e 6.10t-7 ,70' cnlcen Becr,ma
rro6olLrrrro, rrro r,rrrcr:trro raurre ll{e cnopocrr,r (3 . 108-10 . 10t cul cen) noJry-
.reur,t 14. C. Ilhinoncxr,rr\r AJirr rropnycrr)rrr, ur,r6pacr,rnacMr,rx Brlc3Aor:i g IIenr,l
(ctrcttrpa:nr,rrrrii tt;tacc B2), trcxo4r r.rB rrllol(Jro)r{clrrloro r,rM 06r,rrcuerrr,rn rra6nrc;
Aaer,rol'o yJrlrpaq)l,ro"rrcronoro (X1235 -1350 A) r.rany.leur{rr rvNrat{}rocrr{ Boriljyr
sroil BBe3/{Lr, ItaH peay.rllrrAra rpoqeccos rrepe3apnlrrr1 [221. flo-nr,t4lruouy,
aro rIoroItIr rI,Itra ItoilrycliyJlrrpHr,rx rroTolton, nr,r6pacr,tuaeNTLTx crrJrbrrl'rNrr,r,

Borrbrrllrrailr,r ]ra roBellxrroc?r,r coJrrrt{a (cxopocrl, [ocJreArrr4x noprrA]ra I .108-
3.108 catlcen').

3Ita'reune cpclrrefi eIIepJrI{I{ ironl,Iaylolrlero xrarrra AJrrr .rrl(pa ryMalrrrocr1x
IC4lB (ht,11y11, r4eT:(4,0 4,5).10-rz 01)e, & f11-rroronqr,rarr r,ronrrBarlur{
uoTqolrola) coorRcrcrB)'cr irltartoHli n ln ynt o6r,rrrroseHHoii parrrreii O-arreagr,r
[23], qrcl lraxoAl'rrctI B coI'JIacI{rI c onpe4eJrerrl,rflr{rr O. Blrrcorra u JI. A;rrrepa
[211 ], Itotopl,Ie IralrrJrlr rlo JIITIII,ITI\r rolJrorr{eHr4tr clenrpaJlrrHr;tfi n,rracc trApa, llaB-
nr,t1:i 97, Ir rer,rreparypy uos6yrxAerrr,rrr T*:32 200" K (n urrtane llerpr4)"-

Cn.rra ropltolHerrrrfl rIacrI,ILlLI r\{acolJ
coorllercrBerrHo) paRrra 121 l

i?? rr cr{opocTrr t qacTr4l{aM1,r noJrfl (m, n u,

34ecu 1__

HffE CnOpOCTE

(3)

{ffi, - "r"o-

(4)

olro cra6o Bal]rrcrrr or rer{rrellaryptr, a erqe cra6ee or rrJrorHocrrr. IIpu
n,= 10' u I',=:20 000"It Buaqerrr{e I panno 39,4. (Dyurrqun Q sara6ynlr-

poBarra n pa6ore [2i; ctp. BB (ra6r. 2)] rrpr,r x]2,r.t, O.:5. Jferxo

IIpOoepIITL? rITo B I]IITepeCyIoUlIx IIIIC yCJIOnIrax TopMo]I{eHI4e oIIpeAeJItIeTCtI
B oclroDrlox{ aJIer{Tporrarll,I, T. e. Frr} F,,rr. Torr,Ito [prr oqelrrr N,IaJiLrx c6o-
pocrtr.x '&, (ru <0,1or) Tollxroxelrue [pororra]rrr cralroBrlrcn 6onee cyx{e-
cTBeI{HLII{ no CpaBIrcrlIIo c TopMo}I{eIlr,IeM, o6ycfronlefrHbrr{ eJr0r{TpoIraN{rI
(f;r<,Fro), o4nano rllr,r rarrr,rx c(opocrrrx nporoH BCnope coBcer\,r ocraHo-
Br,rrc.fl. f,[nr,rna npo6era lrorra (rtopnycHy,nrr) B rrJraB]vte, rar{r4rr o6paaorrr, aa-
nl,rllerc.fl B cJrel(yroxlerr llr,rl(e:

(5)
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Buonue BoBrroll{Ho, arro Itopnycl(yJrr{pfloe l.rBJIyrIe]ILIe r{r\reercfl y rrrrorrrx paHHr'rx

snee4 O-B, noa6ynt4arotrIr{x 11u$$yarrr,re ryrrarruocrr,r (lo rcnrtor{ cJry-
qae raKoe J,IBJIyrrelll{e l,rl{eercfr y Of-anea4, r.rrITerICLrBIrocrl lJr{I,IccI,IoHHrIx JrII-

nlrii noropr,rx lro]fier lreHrrrrcfl ]ra /{ecrrrrtrr flpoqerrroB Bcero Ba Hecl{oJrbr(o
.racoB [25]), o4narro rrg-3a ua.noi.i rrrrorrrocrr,r grr0rfyaurrx ryxraHHocrcil (no-
- 10-50) AJrrlHa npo6ela rar{ort noprycnyJmr 5yger cpanurrNra c paguepar{Ir
Tyi\{a}rrrocTrl r{Jl{ npcBocxoAlrrb nx. B pe3yJrbTaTe aHeprl,Ifl rtopnycny;r ",rl,t6o
(paaMa)fiercflD no llcei\ry o6'r,el,ry ryMaIIFIocrLI, Lr rorAa IIa oAI'IH aJIcltrpoll [pII-
Aercrr rr[rrro]nrro xlaJrafr 71o;rn aror:r Drreprlrr,r, "ull6o xopnyclt]JrTil coBcerr yir4yt
Ba IrpcAeJrr{ Tyt\{anrlocru, Tonr,no B orrclrb urlorrrllx qeHTllarlb}Iblx rlacrflx IIeIto-
roprrx 4u${yalrux ryN{arrrrocrcfr, ranrlx rtan NGC 1979, NGC 6523, r4e unor-
HOCTT, rlopflAlta I{ecItOJILHo CoT LI TI;ICflq aTOlIoB s 7 cil,t,IIoE{eT 6tIl'L, IIIIOEIIIo
o6lrapyrrurrr, ue6o.rrruryrc ilorry c rrolrlirucllrroiI renruepatypoii RoI{pyr noa6y-
ltTlaroulert BBCB/(br, o6yc.nor;rerrrryro rtopnycny.[rrl]r{r,rr{ r,rBJryqerrl,rcilr uocne4lreii.
3ao.nymuuarcIrlr,re cepLcBlrolo Brrlrr\rarrrrfi apryxle]rlLl B rIoJILay rloqlroro I{op-
IIyCItyJIrIllIIOrO lIilJIyaJeIII{tl.3BC3A llaHrillx CleItTpaJILlIbIx I{JIaCCOII illlll.llCACI{LI

n pa6ore Cy-Illy-Xyarrra [26]. rlro Itacaercfl ItopnycltyJrrplloro Ir3Jlytletrl'rrr

flI{ep lrJrarrerapru,rx rylralrllocreii, ro arot Rotrpoc IIeoAIJoItparno o6c)rrnAancn

u Jrr,rreparyl)e, oArral(o c rra6,trro,qare.ru,ttclti ToaIHIr rllleIIIItt ilpo6rcrra Ao crlx
rrop uc pe[rer{a, flplrnc4cnrrr,ro Br,rrtTe &p]'1r11g11r'r,, rialt 6y71'lo cBIrAere"TILcrtrylor

o Hopnycr{yjrflp}rorr 1,l3Jry(rerrr,rn aapa IC 4tB.
Otl,rerr.rlr, rrlo lraJtlraJr,le ropnuei,i 3o1{rrr Boltpyl trAlla rIJIalleraplloii tynrarr-

rlocrr,r IC 418 rro e/Ir.rr{crBerrrroc ,rlJrerrr're , currAereJrr,crnyrcIqce, rro-r;IrI{urIoNIy,
'o HopilycryJrflllrrolr r{aJr}rqeHr'nr flAep r,,iarrcrallH];Ix tyuallHocrcii. tr{rrerolqrtecri

1l JII,ITepaTypC Clle.KTpOCItOltI,ItIeCI{IIe AtlllIIIJC, IIoJIylICIIIIbIC Ha ItpyIIHLIX IIII-
crpyl{e}rrax [27 ), y6egureJrr]rro rrorra3r;uraror, rrro 6trrrr,rrcpoucruri.i llenpenrerrr
Brryrperrlrrrx o6o.rro.rcrt rlJrarreraprrLlx llrxrarrrrocrcii c;,1qgc,1Bclrllo r{}lyqe ,t1cltpe-

r,rerrra rrapyE{rrr,rx o6oJro.rcr{. Memauoa;quoe rrorJrotIIcIIIre, ]la3yNIeercrI, BAecrl

rre l\rolr{er r,rtpar6 ut,r.ttanorYr poJruI; rror-JrolI(errllc }xe B oaxloii TyNIaIIIIocrIr. NIaJIo.

Iloerouy ccrecrBerrrro o6nlrcrnru; aro rrB"rlorme rorJlJrxclllrofi porllo ttJrexTpoH-

HOr.o yAapa n noa6yxr4errlrrr1 rloAolloAa RO rlrr)rrllerrHci{ o6o,no.rtte. Borpttc, or-
rty4a 6cporcrr croJrI;r{o 6r,rcrpr,rx DJrcrtrporrol Ro Rrlyrperlncfi o6ono.rlto ryrlalr-
rrocrr{, Jrcrxo porrraorcrr t'r,rrrorc3oii o nopnycrtyJlrrprrorr r,l3JryrIeIII,IIr tl1pa.rTalto-
IreI{, lraJltrrrr,re t} crreT{Tllax ,rAep rlJr&FIeTOprrrilx Tynrarrllocteii eltucclroHlrblx JIII-

nuri uepeucrrrroi,i r{rrrerrclrBrrocrr{ [24], npnpoAa I(oropIJx, rIo-BI{l{rINIor{y, ra
)Hc caMafl, arro r{ rrpllpoAa rrcpoa{cHrrbrx eNflrccrrorrr{Llx rnnltii Oi-aueaA [25,
28,3LI, lt, nax [paBr{Jro, oArro]lpcllcrrrroe lraJrr,rrlrre lte6r,rtrta DIIcI)t'lIII, rIoJIy-
.qaeMoro 1I3 alralr,rsa ypa]lrrerrr,rfr DrrepreTrrrrecHol.o 6ailaHca AJrfI cB06oAHLIx

aJIeItTpoIIOB TyN{a}IHOCTI,I,- l}CC 3TO IIeCONIHeIIIIO 1'OBOIIIIT O Ha.[IIrI]'II'1 Ha nO-

Bepxuocrr,r rrAell rrJrarrcrapur,rx ryMaurrocreii anTnnnrrx o6;racreii (rrotner 6r,rrr,,
'Tr{[a CoJrrreqrrlirx Bcllbrurert), nn.cIIcr{DI{o I4anyqgrcqrax ItoprrycltyJrlr c 6oJrL-

IIrr{N{r{ cI(opocTfl r\rr{.

$ 3. S"uenrpourrafl TeMrreparypa r{ Ar{Ha}Ir4r{a rrJraHeTapHLIx T yMarruocteii

Boili\roxruocrb orIpeAeJIeHl,ltr rer\,rleparypbl B 06oro.Ilte ryr\IalrHocrll I4 lrHyrprr
((rloJroii) ee qacru rrpeAcraBJr.Eer 6orstrtofi lrHTepec c roqxn BpoHl{fl ALIHaIII{III{

iqJIaIIerapIIbIx ryMaHuoctcii. f . A. lypaa4.nn [29], uccrleAyfl cltopocrll pacIrrll-
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peHIrfl rIiIaHeTapIItIx TyrIarIIIocTeIt u oTrloIlrerrl,rc BllyrperrHr{x rr }ra pyTr{rrbrx
paAl{ycoB ux o6oJroqc(, npr{IrreJl It SartJIIoqeItI{Io, rrTo AoJt}r{Ira cytqecTRoBaTb
r(aHafl-To IIpI{qrIIIa, npI{Bol(flqafl It 06paBo]laHI,Im (nycToTlr) RrryTpr.r rrJraHeTap-
Hoi{ TyNIauHocrI,I. 3ry rputluHy olr Br.rI{r{T B Br,rcltor{x DJreltrpoHrrbrx rc}rflepa-
'r'ypax rlelrrpaJrrrHr,rx o6.racreft ryr{&HHocrefi, xoroprre B }recr(oJrl,Ito pa3 rrpc-
BITIIUaI0T reMneparypy 06oJIoqelt. Cor.rracuo e]to oqeHrte, uo BrryrpeHHr,rx (nycTo-
Taxr, Teav30-40 rr{c, rpa4ycoR, a r.}epxrrr.re BHarrerrr{fl }rx r,roryr Aocrrrrarb
50-60 rr,rc. rpaAycon. IIapr4y c rctrr, arro ynaBaHr{Lre B pa6ore [2g]upnuunrr
croJrb rJ6rcoHl{x ret{neparyp rrc coBccrf o6ocuosaurr, aBTop He nprrBoAr4T Hr,r-
I(aI{rrx na6;rro4are.ltbrrr,rx Aarrrrbrx, cBr,rAcreJlbcrByrorql4x o ranoi.i sbrcoxofi
rer{rcparype.

Ha npur'repe ryt\'rarrrrocru IC 418 N{r,r nr4Ar{trr, rrro xorrr aJrer(TpoHrrarr rer{[e-
parypa <nonoi,i> qacrr4 ryuaHrrocrl,r 4eiicrnr,rrerr,Ho tshrrrre rer{neparypr,r o6o-
Jro{Iu.l, Bce txe orra He IracroJlTrI(o Br,Icolta,.rto6r,t coBAarL AaBJreHI,Ie, cuoco6-
Iroe pa3/1yBarr, r,rsrryrpr,r o6o.no.rrty. Snaqerrl,Ie T"=lB-20 Tr{c, rpaAycoB, rror
Br,rArrnrorry, cpeAHCe 4.nn nceii qelrrpaJrrirrofi o6;racrr,r ryr{arrHocrlr. Ha4o rroJra-
rarr,, rrro rr HenocpeAcrnerrrroii 6.nr.raocu,r or rrApa rexrneparypa e[(e 6o.nrnre,
oAlraIto ero BptJA .IIL{ xro}r{cr rIollJrrrflTrr rra Ar{Hax{r{rty o6oto.rxlr. fIo-u.r4rtuouy,
o6pasoeatrne rIJIorrlr,Ix o6o.lroqen u.rrarroraprrr,rx ryN,rarrlrocrer,i r.r r.rx pacrxr4peHlre
crrrraarro c Apylr{x{r.{ rpr,rqr{rral{r{ t30 ].

fl r,rcnpeHnc 6.nalo;1apen P. E. I'cpur6epry u c. E. fft,rHerrrrHepy Ba BecbMa
rroJrear.rbre coBcrLr r.r o6cyrH4enfle HcrtoropLrx RolrpocoB.

25 uas 1960 r.

"rlllreparypa

1. I\{. J. S e a L o ri. xil. N., l1lr, lS4, lgb4.
2. L. H. A I I e r. Ap. J., 118, 5217, 1953.
3. W. T,illcr, L. II. Al ler. Ap. t., 120, 48, lg\4.
4. 1]. B. C o 6 o.rr e n. V.r. aan. JIIV, J\& 82, 1941 .

5. Il. A. d r i l l a t. CompL. Re,d., 2Bl, 1482, 19b0; Suppl. A,n. d,Ap., I& 1, 1955-
ti. lJ. 14. I[ p o n r.r x. tr{ar. ltpr,rrrtcnoii acrpo(rr.ra. o6c., 17, 14, lg17.
7. P. E. repur6epr, B. 14. rlporrr{n.tr4an. }{puncrrorlacrpo([ua. o6c.,2l,2lb,

I 959.
B. B. 14. IJ p o u r.r fi. tr{cu. I{pr,rucxort aorpo{r,ra. o6c., 28, 3, Igil0.
9. O. C. Wi lson, L. II. Al i e r. Ap., 1., ll/t, 421, lg1l.

10. 1,. H. A 1l e r. Ap. J., l2to, 84, lgb7.
11. M. J. S e a t o n. Obser.vatory, 7g, 126, l}itg.
12. 1,. 11. A1lcr, W. LiI Ier. Ap. J., lg0, 45, 1959.
13. I(. H u rI g o t:. Zs. [. Ap., /r9, 129, 7950.
11r. I\{. J. SeaLon, D. t!. Osterbrocl<. Ap. 1., 121t,66, 1957.
15. A. X{. N agvi, S. P. Telwar.. M. N., 117, 461, 1.957.
16. L. A I I e r. Gaseous Nebulae. .l,ondon, 1956, p. lzrg.
17' A' urrderhitl. Kr,rbelhavris Nlerl., i\t 151 , 1g50; pubr. Domin. Astr. obs.,.

8, J\& 12, 1951.
18. S. S. Saito, A. Uesugi. Puhl. Astr,. Soc. Japan, ll,g0, lg5g.
19. G. T r a v i rr g, Zs, l'. Ap., 36, 1, 1955; 41,215, 1g57.
20. A. U tr tl e r lI i 11. Etoiles a raies d'emission. Lrriiversitd de T-idge (Bclgiquc).

1958, p.17.
21. JI . C rI rr T q e p. tlry3s11n rroJrltocrbto r.rorr,r3oBarrloro raBa. 14JI, 7957.
22, 11. C. III H r o B c n rr ii. Acrp. ,l{ypE., 86, b7g, Ig5g.

69



?3. B. I4. fI p o u r.r H. Actp. xtypu. 37, {00i, 1960.

24. O. C. Wilson, L. I{. AIIer. Ap. J., 119, 243, 1954.
25. I. B. O k e. Ap. J., 120,22, 1954.
26. S u-S h u-H u a n g. P. A. S. P., 70, 473, '1958.

27.R. Minkowski, L. If. AIIer.Ap. 1., 124,93, 1956.

28. M. J o h nso n. Observatory, 74, 124, 1954,
29. f. A, lypBaAfH. Borpocu fiocMorour{r{,6,157, 1958,

30. I']. E. I e p ur 6 e p r. Hact. 'ron, crp. 76.

31. P, H, LtyuaftropoAcr(afi. I,Ian. lipr,nrortori acrporlrra, o6c.,24,9i, 1960.



A It A .rl E M I4 fl. II A v It C C C P

14 SBECTI{fl ITPbIMCITOU ACTPO(DI4BI4tIECITO fi OECEPBAT OP'LI[
ToM xxY, 1961 I.

,K OIPEAEJIBHI4IO TEMnEPATyP JrAEP TIJIAHETAPHbIX
TyMAHHOCTEft r4 BOsEyEtAArOrqmX OB-38E3[

B. LL llTtott.tott

Ilpeg;raraercn npoctoii Mero/{ olpeAeJlernrfi reMfieparypr,r I,Ia.lryqeElrrlrAep rIJrar]erap-
rrbrx ryMauHocreii lr paurrr.rx OB-aneag, roa6ym;larorqux qur!$yaurre ryMalruocrr.I.

Nler:og ocnonau rra rrcroJrr,BoBalrrrr rrnrerrcr{Buocrei:r nrultfi [O II], [O III], [S II]
u [S III], llanyuaeurrx ryMa]rrrocrrrMrr, rr flBJlfletcn 4amuelimr.IM ycoBeprfencrr]oBaur'reM
usBecrfloro MeroAa (r{rrcJropoAur,rx .nlrr:lrit> [6].

ON THE DETERMINATION OT TI-IE TEMPERATURtr OF NUCLEI OII PLANE.
'TARY NEBUI,AE AND OF EXCITING Oll STARS, l:tyV.I. Pronilt.-A sirnplernethod
is proposed for the determinatior of the ladiative tempelature of nuclei of planetary nebu-
lae and early Ol3 stars, exciting diffuse nebulae. The method is based on the intensities
of the [OII], [O iII], [SII], [SIII]lines ernittedbythenebulae,andisafurl]rerirnpro-
vernent of the known (oxyger liner rnethod [6].

;

B uac:ronrqee Bpex[fl r{BBecrrro, 'rITo trpaftTr,rarecftll rreBo3Nro]r{Ho [0A06parb
Tanym reN{fleparypy a6corroTr.ro qeprroro reJra, rroToparr AaBaJra 6rr pacupe4ere-
Hr,re u3ilyueHr,Ifl sBc3AbI 3a ilaiiNraHoBcHl,rrf IpeAeJroN{ B SHaqr{TeJIbIroI{ I4I.ITepBa-

,Te AJrrrH BOrr.r. oAr'raHo r4N{eeT cM6rcJr rrpeAoTaBr,rTb r{sJIyaIeHIIe 3Re3Ar,I B paBIrIq-
Hr,rx yqacTnax DToii o6ilacTr.r clenrpa narr a6coJrroTHo rreprroe c coorBercrByro-
qeii qReroBoii reN{[eparypoi:r B rta]r{Aor'r yqacrr{e.

llo.rrlr Bce cyrqecrByrorqr{e NreroAbr orrpeAeJrerrr,rfl Ter{ileparyp noa6ym4aro-
rr{r,rx parrrrr,rx 3Be3A rr aAep rrrrarreraprrbrx ryrraHrrocrei,i [1-3] Aarcr or{eHHy

BepxHero r{Jrrl Hr,r}r{Heto sHaareHtrr,i r,rcrl,rHrroil llerlr.rullr,r rroBellxrrocrrroii Tet{-
,rreparyp;r 3B0BAr,r. Oqerurrr, crcnelrb roarrrocrr,r rroJryrreFrrroro peayJrbrara arrr
.r{eToAr,r He rrosBoJrflror. HpoNre roro, orrrr crpaAalor I,I p.flAoNI Apyrnx FIeAocTaT-

'rtoB, Ha HoTopr,Ix lvrrrr He 6y4enr SAecrr ocrarraBJlllBarbc.E, TaIt HaIt oHI,I noApo6Ho

rr3Jrolr{eH6r B pa6orax [4, 51. Becr,rua cyqecrBeHHbrr{r{ rreAocrarnarrrr crpaAaer
ranlnc rr MeroA (nrrcrlopoAHr,rx ur,rslri,i) (Nr-1-N, [O III ] u )u3727 [O II l), HoJIlt-
qecrBelrHo pa3pa6oralrHr,rft B pa6ore [6 ]. CorJlaclro BTo[,ly ]reroAy rer{[eparypa
'J{sJryareHrrfr .rrApa rrrrr{ noa6yxqarou,efr 3Be3Ar,r (7*) oupegeJrflercfl no Ha6JrIoAae-

,x{oMy,qJr.ft Tyr\'raHIrocTI{ oTHorrreHrrro I{rrreHcl,IBHocreIl JII{Hufi BN,+X,IoIrr]/
Ei7ZtlOttl,, I{oTopoe reopeTllrlecltu AoJI}I{HO 6r,rts paBIILIilI

+#ffi :c (r,){"r.,-.H' (1)
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34ecr Xo rr- rrorerrqr{aJr r,roHr{Bar{rrr{ O+ , C(T 
")- Synrtqlrx, BaBr{cEr.qaE roJrr,-

r(o or sJrer(rpouuon reMleparypbr ryMaHHocrr.r r{ arorrHr,rx rapar{erpon. alro-
6rr uaiirn 7*uo {opnry;re (1), Hy}r{Ho suarr, rioa{{uqlrerrr ArrJrroqr,rr{ Wu lrot-
HOCrr, ryrralrHocrr,l nn. onpeTle;renne noa$sr,rqr,rerrra AuJrroqrrr.r rpe6yer B cnorc
oqepeAE SHaIII'Itr BcJrlIqlIHLI paAHyca 3BeBIILI I,I paccToflIrl{fl Ao TytrraHrrocTlr,
rrro crr,[r,r{o Jrorrrr}Haer a{{enurnuocrb rreroAa.

o6e ue.rrlr.rr.Iur{ coHpaqalorc.E, ecJrr.{ HalrrltcarE aHiIJIorI,IqHoe ypaIlHeHI,Ie

Arrrr cepbr [S III] u [S II],
xs rr-kr*,

(2)

ypaBrreHr{e

OTrIO[IEHI4E
C (7"\
6ffi=const;.

Calto co6oro paByNleercrl, allo BCe I{HTe}rcI,IuHoorI{ AoJr}r{Hbr orHocrrrbctr }t
oAHor{y I{ roNly }r{e sJIerIe}ITy o6'r,eua TyrIaI.IHocTr4. Heqocraflu,r EToro MeToAa,
cBrrsarrrrrie c Bo3NrolnHor:r crpatraslrriaqr.rert u3ryqeHr.l.E n anea4oo6paslrbrx
rrJIaHeTapHblx TyNIarlHoCTflx, ocralorca (lrureucrrRHocrb .rrr.rur.rr? ilto?fieT BaBr{-
ceTL oT pasl{epoR aoH CReqeHIt.fI cOOTBeTCTByrOqr.rx uouon).

Br,rse4enr rerrcpF, 6o.nee ro.ruo tlopuy,ry AJr,E olpel(eJreHr{fl 7'*. Oruorue-
Hue E1ow1f Eyo rr1 }I E1s mllE6 rr] I{omflo sallucarE, B cJIcAyIolqeM BrrAe.

E yr rrrl 

-n 
(z+ +) @ (T) ,* - n (z+ +\

i),r: '4.-\ 5ffi:7'.i o (r')' ' (3)

3Ha.reHr.rfl {yuHqlrii 0 (7")r..+ lr 0 (7")r+ AJrrr cepbr rr rrrrcJropoAa B3flrbr uB
pa6otu [7] c yuerolr 6onee HoBr,Ix auaqeltr.rri ce.reHr.rfl noa6y'^*4enr.rli alen-
rpouHbrr\{ yAapoM [B]. Torga, oareBr,rAHo,

r.r paaAeJrrrrb Barerr (1) ua (2). IIplr arorr rroJryqns,ll oAHo
c o4uort ueuanecrnort: T * (Han 6y4er rroriaBalro Hr.rlr{e

EW
:C,(7")? T*,

"6717 + 6730 [s r tf ,,e

Etn rtrtl Etn n)_ rr (O+ +)/rr (O't),,r,r,
tts r,,:/Ets sl tt(S-+t/a(S'r'1 I U rt'

il (Z+ +\ (2nmh7o1"1,26+ + ,^,

To14a

(4)

reMtreparypax. Vger

B ra6ruqe rpr4ueAeflrr Bflaqefllr.E rlynnqnn \t(7"):Hff rpr{ paBrrLrx

orl{JroHenr,rfl o (z), r4e o-er}ScnurRHoe ceareHrre BoB-
6ylr71eur,rn, or 6opnoncxor.o nplr6Jrr,rmer-rufl rrpaxrr{rre-
cr{r.t ]re NreHfler aHa.reu[ii aroir Syr.rnqnu.

Hax nu4uo na ta6,nlrqrr, ,i, (7,) 6rlrana H eAr,ruuqe
r4 rraJro rreHflercr c rer{neparypor,i ryuauuocrlr. 3na-
qeHr.{.rr n (O+*)in(O*) u n (S+ t 

)f n(Sr) onpe4errflrorcrr

{opuyroli }roHrlBarIr{r4

re. ro-BoK 
| 

*,.,,

1,6
1,4
1,2
1,1
1,1.

1,0
I,0
1,0

6

B

10

t2
t4
1l tl

1B

20

(Dopnryna (5), aoo6rqe rortopfl, cn1laRcAJuIra

rrbrx aror\'ros (A.rrn rroropr,rx q, o( y-')i noaroNly

: -f'z+

fir-*;. (b)

(6)

?orrbHo AJr.a BoAopo4ouo4o6-
r\rr,r RoBbMeDI tfoprrly.ny I{orrlr-

uJ.o rr,rl{pJ!o n t :tl, (T") rlY*?J
"LS IIrl/ "ts III



3ar{urr, Barr[caEHyro R o6rqer{ Br{Ae fgl:

I tYu,oudu

n(Z+ +1 .- (2nmkTof iz ;,o.6 + + ^'H|,,' 
htlhra 

- 1

"12*1 
n':- W-- dn e "'"6 n- '

I e- hh u'o du
lY

!1

(7)'

3qecr, yr-rrpeAeJr l'JraBHofi cepr.rrt vona Z+. Cornacno pa6ore [B], ea-

Brrcl{r{ocTr, rtoe$sltqnenra HerrpepbrBl{o|o nolJrorqeHrlfl oT qacTorr,r grn o+
UI\IEET BI,IA

Br,rqncreulrrr AJrr{ Sn Ire rpoRoAr{Jrr{ct,, oAHaIto r{o}nHo AyMarrr, qro'

xapar{Tep SaBr{cr.rillocTtl x.) o't ) I.JrrJ s+ Tanor? }Ite, r{aH rr AJrrr N, Arn
KOTOpOTO

Y.rnrbrDafl Bce aro rr r,rcnoJrr,By.a {opuy;ry r.roHrraaurru (7) , ro"nyulru

dv - c 
{z,as (n)-' - lnu (;) 

-'}

,.u -c',,{r,r(;) '-r,, (;)-'}

EI,. ,,'l/6[n ,,] 
-\t 

(T
'-ls r rrl/"ts rl

III)II STOM paAII IIJOCTOTLI CqIITaJIOCr, IITO dv o( )-2 AJIfI O'r- t{ a, o< y-''

4ra S'n, a ranirie, .lrro el'lkrt,) 1 npu f*< 100000'. Cpanur{Rarr Br,rpa}He-

ulrr (8) u (6), M6r nrrAr4r\{, Har( ua?r{Ho rl}rerr, rorrHr{e pacrrerr,r noa{$lrrlueu-
ToB Herrpepr,rnHolo rrorJrorqcrllrrr, B aracrrrocrr,r AJrfl S+. B {oprryrax (6) u
(8) rfurypnpyror ]rcrr{rrrrr{e rrHreHcuBrrocrrr trnrtrLit. Ec.nu r{crroJrbBoDarE

r{IlTelrcr{BHocr:r,t rr.rrtlttt, Ire l,rclpaBJlelrHr,re Ba rre}r{BueBAHoe frorJrorr{eHl{e, To

aro norJrorqeHrre JIeII(o yqecrb, flprrnucaR n npanor)i qacrr{ ypa]rHerrr.Ifl r{I{o-
?ItrrreJIL l0 - 0,056/tr, crIr.ITafl, q'ro NIeII{BIleBArIoe rorJlorqeulre ttoArIuHaercfl
Bar(oHy ),-'. 34ecr ,4--o6u1ee [olJrorrleHrre B ulr4urrofi o6racrn clexrpa..
Taruru o6pasou, rrrr\reeM

'sl 'otl
e ttr'" . l0 - 0,056lr. (9)[4o ,ttt/4o ,,t'l

t q##-,,=- 
|n,u,. 

:'1! (r 
") '(H*')
^(H*,)

Han aro rJrrAHo ua {opuy"rr.r (9), HaJrr.Irrr{e j\rre?ri3uetsAuoro rror'JroilIeHr,r.rr rraJro

crtagr,IBaerc-s Ha roqrrocTl.{ orrpeAelrewnre T*,
Vpaurleru,rr (6) lr (B), r{ax Lt yparr}reHr{e (1), cnpaneArrrrtsbr roJrbxo.

TorAa, ItorAa B ryr\,raurrocrr{ }rer r,ronon O IV u SI\/, r. e. r{or[a Kr,rcJropoA

Ir cepa rraxo/(rrrcrr n ARyx craArrrrx r,iorrrraaqr,rrr III lr II. B 4eficrnurenr,-
IIoCTTI SToT cryalarf oc.rpevaeTCrI oqeHb peAlto. Ectrtt eauergafl AoJrfl IltolloB.
O IV urreetcrr roJrrrno rr Henoropbrx crrJrrrl{o noa6yrngennrJx rrJraHer&pHrJX
Tyr\{arlHocrrrx, ro r.ronr,r S IV, B cr{Jry paBeHcrBa rroreHr{r,IaJron r.IoHr{3arlr.Irr.

O II ra S III, 4o.uxrur,r 6srrr, Bo BCex ryMaulrocr.trx, B noropr,rx cBerr{rcfl O III.

,,(++1r) 's,,-iurr
,#e kr',, ; (8)

r. (jlu+ r)



flo arofi ?ne nprrqrrue Nrolr{Ho crrr4r&Tb, rrro B cra6o Bo36y}fiAeHHrrrx ryMall-
rrocrrrx. B I{orollbrx Ire6'ynrpurre JrL{Hr{rr Nr+N, BecbI\Ia cna6nr, T. e. IIoIroB

O III MaJro, SIV ranrne orcyrcrBylor. I4r,tenno B aror\I [ocJre1Heri cJlyqae
ypaBHeHr.{.fl (6) u (B) BepHrI. B o6qeu }Iie cryqae IIaAo yuI{rLIBarL }IaiII,IqrIe

uorron S IV lr O IV, u rorAa ypaBlleFlue (6) npur'rer nu4

'@opuy;rrt (11) sauucaHbr AJrfl ItlrcJropoAa. Auanorr,t.ttto Banl4rtryrcs l,A t B
,AJrrr cepbr (u ypanneunlr (10) oHLI orrllealeHlr Ixrpllxou). Buecro (11) uoirrno
rDBflrr, i6onee rorrHbre Bbrpair{egr{fl rr,rna (7) c 6oree rorrHl{lrrr BuarleHuflr{r.r

noa$$r,rrlueuroB Herrpepbmrloro norJlolqerllla. flpr arou neo6xo4ur{ocrrr BIra-

Hufl Beruqr.rur,r Wfn, ocraerctl, ioquarto, Ir orJILIque or ypaBHeHLrq (1),
HeroqHocrl( R orrpeAeJre:uvtxx W lr ne B arolt cJlyqae cylqecrBeHuo NIeHbIIre

CIta3LIBaK)TCf IIa TOTIIIOCTI{ AltaqeUufl I*.
'i I ,[,ns 6o.rrr,ruur.rcrna rylrauuoctelYt (Au6dlysur,Ix !I rIJIalrerapur,Ix) ulrcno
.I4oHoB O IV upeue6perrlruo r\raJro rro cpa]luennlo c arrrcJrol{ I{o}IoB O III.
Vser Hanuqufl uoHoB S IV, ouecnAuo, paBHoaHarreu yReJrIrqeHLIIo I{HT'eEcI4B-

.. tt (S tV)-f-rr rS ttl)I1ocTutISIII,|,ffia]1ICJlopaa.BclrnyToIo,qTonoTeHLu.IaJtbI
.lro]rr{Barlr4rlt r{or{oB S III n O II OAI{HaKOBEI, c Aocraroqno 6o.tr,ruoii cte-
,IIEHbIO TOIIHOCTII MO)I{HO trPI{HflTIr

n (S IV) z (O lll) Eto ,,,t _ Oto ,,1 (I,) ^ Ero rut
r (S lll) - , (O II,1 - 81o rrl oro llt(Ir) - t1e lrJ

IIoc"rre4nuli Brrar{ paBeHcrla rdMeer r\recro, norAa 0JreltrpoHHafl TeM[eparypa
.Ty[IaH]Iocrrr traxoAr{rcfl B rrpeAeJrax or B Ao 15 r:rrc. rllaAycoB, ralt ItaK

TOJIrI{O [prr rarr{x r'eulepaTypax qr{cJlerrHr,re sHarreHI{X 0 OAUnaHOI]DI AJrfl

O IiI u O IL Tarr,ru o6paaou, or(ourrareJrbuo c yqeroal IraJllrql{fl ronos S IV
ypaBHeHEe (6) upuuer ru4

D IE
"fo ilrl/"fo r,l

1 -1,S II ,,'O II
:L[ (7,) e----fr|-. ( l3)

(10)

(11)

(12)

IEro,rtt -,,Io tp

\aro,,t 
.f "tslrrrl/"lsrrl

B rta.recrue [pr4Mepa oupeAeJrr{M reMleparypy Llgilyqegr4fl anea4u 0 Ori
(cnexrpa;rrr-rrrfi run O7), roropa.rr BxoArrr n Tpaueqnro Opltoua u rBJrrlerc.rl

rnasuoft noa6yxrg,aroiqeit anea4ofi r'yuauuoctu NGC 1976*. Collacuo pa-

6ore [ll], +#-3,6, ;i:#:lB. flo4*anun err{ B,arre'r{r B IIeByIo

qacrb ypaBHerrn-n (13) , uory.ruw T*:43000".
* NGC 1976 - e,qlrncrBerrHafl ryMaHHocrb, g,rn no'ropoii na6.tto4anucr, lrnlru [S IIII.
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tr4altepnr lllrrelrclrBlroctr,r ;rurr.rlrt Tyr\IaIIIIocrr,l Ir& ]l&3r{LIX paccroflIU'IrIx or

eOa6yXtgarOn{eii 3Be3AbI, C 1rO}IoIII,T:IO STOIO l'IeToAa l{O}fiIIO IIpoCJI0[IIil'L, It&It

rrelrflercrl Tex{[epary]la llsJryrloHI'Ifl 3lle3/{bl R 06racrl'I AJIIIII Bo"rrll }'}" 530-3110 a
IIO ]Iepe IIpOXO]I{ICIIIITI II3,rTytleHl'Ifl CIt]]O3b T]IIiIIIHOCTL'

Iloulruo o[]leAcJreHr,rrr rer\lTellaryllr;t IIBJIyTIeIl]rfl lloa6y]t{Aarolqlrx OB-;Bcag

r{ rrAep IIJTaIIerapIItrlx ryrtaIlHocl'cii, ocra}IoBlInICfl crqe }Ia oAIIOii CrOpoIIe

flprrMegerrr.rfl {opuy"nnr (1 3) . tr4luecrHo, alro }I}IorLlc rl,tnbl rIe]tyJItIllIILlx 3}le3A

{curu6uortr.recltue, 'I Tau Ir r. Ir.) roltaBL,IBalor oaIeIIb cJro}r{lll,Ic oncHTp],r'

B a:rux cller(Tllax HallrrAy C irr,rrJr{rrN[{ rorJIolqerll'Itt }IN{cIoTcrI I{IIT0IIoI'I]lrILIc JIIIIII'IlI

r{BJIyTIC}IIrfl, B Tor\{ arrrcJre rllrrl,rr{ ttrrcJropoAa Ir cepbl, rIo-Bt'IAI'lxlol\ly, o6el'rx cra-

Alrri lrolrr{3arl[u. Tlpoucxo?fiAer{r,re arllx Jr]rIII,Ifi ll crleltrl)ax 3I}eBI( B rlacroflIqee

Bpetrfl etqe IIeIItJBeCTIIo, OAHaHO, CyAfl IIO lloxI t'py6Lrll oqeIIItaNI IIIITeH-

crrBFrocTei.i, ItoTopl;Ie IITICIoTCTI B Jrllreparype [10], uoxuro []N{&Tr, rITo oIIII

Bo3rrrrHaIOT B peByJtbraTe BO36y[{AcIi}Ifl }loHoB eJIeItTpoH}ILIn{ y[a]loM. ECJIII

I{oHr{3aIII{fl o6ycroBJ]eHa I'ISJryrIeI'IueNI, To IIeBaRlIcr'I[{o or ro]]o' ]'Ae 6r'I 3Tu

JII{IrI{rr rIlI BoBtu.{naJIlI - B [poTtI]Itc]IrIoIl o6oJlo'Ilte I{JI}I B IlcpxIIIIx cJIorIx aT-

Nroc$eprl BBeBI(LI (anutnrtlte ci6.rracu.t) - {opnry.na (13) ucer4a IIoBBorI.scr olrpe-

AeJIIITb ren{flepaTypy rofo I,IolIl,lsyloqcro I'l3JIyqeIIl'Itr' I{OrO]lOe II/{er co Bceii

noBepxHocTr{ BlloBAbr r,rJrr{ trclycHaercfl altrllBHlrntll (ropnuurru) o6lac'ra,rlu,

BOSItrlltlxIlNt{ lla ee ItOB0IIXHOCTII.

B cnsall C [pcIIMyqeCrBoM [peAJIaIaeMo]ro xlero/la onpeAeJIeHI'Ifl TeL{uCpa-

Typ6I I,IBJIyqeIIlLfl SII0BAIJ IIpeACTaBJI'IeTCTI tsCCLNIa )I{eJIaTeJILIILINI IIOJI]IIeHI{e

cnenrpoB n uuspartpacuoii o6nacru (I-9500A) Italt raBoBI;Ix rya{al{Hocrefi'

TaIt Ir neltyJr.flpHbrx 3Be3A.

20 r,ran 1960 r.
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PACMIIPEHI{E OBJIACTEIZ H II ,I OBPASOBAHI4E
TIEPIIOEPI{IZHI,IX CTpyt(Typ B AI4OOySHbrX TyMAHHOCTflX

I', Il. I'eput6epa

I'Icc;re4yetcn aDoJIIouIIfi o6,nactu II II roHpyr Bae3Ar,r paHrrei.o cnenTpaJrbHoro I{Jracca,
ncnr,rxrrylmeir B rlporrrxenHoii o6.nacrrr II I. lloxaaauo, qro B taxort ctrcrene rrrApoAr,rrraMr.t-
qecHI'Ie a{{enrr,r pa3Bl,IBalorctr roc.ne o6pa:oBarrr.rfl Borrbr CrpeurpeHa; aro crJoAtrr rra Her
eftpexrlrnnoctb panerrroro MexanrrBNra ycnoperrrrfl Melr{38eBAHr,rx o6naHos, Pacmr,rpeHr,re nep-
uona'ra.1rsHor.1 eoubr H II norrutHaer ee onrr.rqecnyro ro,uxly n L., v,ro fipr.rBoAr.rr K rroEr.rSa-
qI'II'I HoBhrx raSoBEIx llacc; BlIoBL lroHLI3oBalrHr,Ili t.aa ntop|aeTcfl Bo BrIeturII,Ie cJIoI{ HaqaJrb-
uort aour,r I{ II, uro }rorr{er o6,l,rrcrurrr, na6.rrioAaelrue nepu$epr.riiul,re crpyHrypbr B AxO{yB-
ur,rx ryMarrHocrfix rr{rra IC 1805, IC 1848.

THE EXPANSION OF H II REGIONS AND TI]E FORMATION OF PERIPHERAI,
STRUCTURES IN DIliliusE NEBUI,AE, by Jl. E. Gershberg.- The evolution of the
H II region arould au early type star', nhich flared-up in an extended H I region, is stu-
died. It is sholvrr tha[ in such a system hydrodynamic elfects develope after Lhe forrna1ion
of the Strdrng'reu's zone; thiscircumstance annihilates Ure eflectiviLy of the rocl<et rnech-
anism of acceleration of interstellar clouds. The expansiori of the iriit,ial I-I II zone decrea-
ses its opticai Lhicl<ness in l-c, leading to the ionization of ltew rnasses of gas. The lewiy
ionized gas penel,rates into the ouLer layels of the initial FI II zone. This ploccss carr exp-
lain the observed peripheral sl,ructures in difluse nebulae of the IC 1805 and IC 1B4g
type.

Cnenrpocnoilrrarecr(oe rlccJreAoBarrr,re 4u{Syarr6rx ryuar{Hocreii Aaer BoB-
r{o}I{Hocrl oilpeAeJIfITL {nsr.r.recxoe CocToaHr,re Bcrr{ecTBa B Hr.rx, Ho t{aJro rrTo

AaeT AJIa II0IIIINIaITI,Ifl stsoJrIoLIlIu aTLIx 06T,eItToIr. tr4Cropr,rro I{a}r{Aoro Tar{oro-
o6paaouaunfl rI ilraltpocI{orl,rarecHrre cI,[rrbr, orpeAeJrflIo]r(Ire clo paBrI,ITr,re, rro]r{HO
I'Isyqarb no IropSo.uorl'IqecI{lIN{ oco6erlHocrlrr ryr{anHocrer]1. B uacroarqerii
pa6orc cAeJraHa rrorrLrrna o6r,ncrrrrrr, aracro ncrlleararcurrecfl n 4r.rSSyanrrx ry-
[,raHHocrrrx ucplr$epui,iurre crpyrrrypr,r - rIeJ]Lre 06o"[oqxr.r r,r orAcjrrrHr,re

4yru. [.un ST0I'o rooJTeAoBareJlrr]ro paccnraTplrnarorcrr ABa ocrroBHbrx trpoqec-
ca: o6paaoBalrrre BoHrrI Crpelrrpcrra Boxpyr' BBeBAr,t par{Hero cuertrpaJrrrHoro
I{Jracca rr paclxrlperure croi,r BOHLr IroA Aei:ICTDrre}r rtrltpoAr.r}ra}rr{qecr{ltx crfJl.
Pacutnperur0 3oIIr{ CrpelrrpcHa, corr}loBo}nAaroilleecfi uorrr.rBarlr,rer,i AorroJrrrII-
TEJIbIIBIX IABOI]I,IX IIACC, T{OE(ET, IIO*BI,1AIIIIOMY, O6'E,ECHIITT, 06I)ASOBAHIIE IIA6JIIO.

AaeilrLrx nepn{eplrftublx crpyr(ryp.

tD



{. flycrr B [porfl?fierruoil r,r o4nopo4uoii rro rrrror]]roctu (no) o6.rracru I-I I
nIrlIoBelruo BclrixrryJra paHltflrr O-anee4a u craJra r,rBryaIarr, ltoctogunlrr? L"-rro-
ToI{, p nBarrroB B cenyHAy. 14r;Recrrro, a{To Bonpyf rar(oro r,roHr,rBy}orlero IIeHT-
pa o6paaycrcn o6racr.r H II, pa4uyc no-
topoli ro onpeAeJrrrercrr ro rpopmyle

/ 31t. \'1, *'zl. -'1,,',:\["c;) no - /'(S1r) ilo , (1)

rAC Cfi- Hoa{{rrqr{errr penou6r.ruaqlru
frlrorolroB lr DJrettrpoHou lra BTopoii r,r rttc-
mlre ypoBr{r,r [t ]. Ilapanrerp I/(Sp) Nro]nrio
BT,IaTIIC.IIIITT; nO TeOlleTrrqecltllx{ IroAeJrtrt{

$oroc{ep }larrHr,rx BncBA; n ra6"rrr{x,c rrllr,rRe-

/{eHrJ AaHrrLIe, Brrarr{cJreIrrrue rro pa6oranr
12-5 I r,r i.(onoJrHrrr{rl(uc a}raJrorirrrrryro
Ta6lltrly n paSorc [1 ], a ua Slrr. 1. 1o-
trtaaarra Baur{cr.nroclr U(Sp) c yqero^r arr,rx

AoloJrru,rreJrbrrbrx AatrFrr)rx. 34ecr,, HaIt
r{ n pa6oTc [1 ], ]la3nrcpri BRcltl( Baflrrrr cor-,rracrro [arrrr6lr{ B [6 ].

IlortalHer't, 'rro o6paaotrorlrc aorrlr Crpeur.perra, T. 0. pacnJlocr]laHerrrro rronr,r-
3aI{lIoIIIIoIlo Sporrra Ao /'.: /'0, rIpoIICxo/Ir.tr 6cr; lrarurx-.rrli6o r.nTlpclAr.rHaxrrrrre-
crtrrx a(rtfcrtton. B pa6ore [7 ] aro rpclluo.rrar.trorofi, rro ]re AoraBrrrBaercrr.

Orrr. 1. q)yflRr\rrr I/(Sp) 7i.na parrrrr{x
BBe aI1 f Jr aBrroi'r noc,ueTlon are Jrr,rrocrr{

Sp
fi*/fio

xoanmfcen.cuz
U (Sp), ttc

82v
6

I ,5 . 1021

4,8

BO,5 V
I

3 ,9 . 1022
,t7

o7,5 V
,tn

5,8. t0'3
66

BOV
I

3,6. 1022

1B

09v
1L

2 ,3.1023

cor.nacuo repxrrruo,rrorr,rrr, nBeAerrrroi,i n pa6orc [8], uounaaqrrorrr{rrn-r {pour
HaaII'IlIaeT IlLI|ILIBal'L IIIApOAI'IIIaNII[qeCHIIC AIIIIH{cIILItr JII1TTIb TOIrla, rtor,qa uOHr.r-
syrolrlui,i rroro.r{ ocra6eer 71o ranorl crerlerrrr, rmo Aocrrrraercq -R"-cocro.s}rr{c.
3ro coctonrllle Jre xroll{er Bo3Frrrr{rryrr, Brre Borl,r Crperrr.perra, Tarr Itart ryAa
L"-trorort He rlporlultaer BoBce; -R"-cocloarrue lle trox{er Rolr}rrltrryurr r,r rJry6ol{o
BIIyrllI{ sour,r II II, r,4e rroli.rroeerrtre L"-rtnall'roB rreBejrlrr{o [9 ], a ocra6rc-
Hr{e L"-uaty.1g11111 rr3-3a ArrJrroql,rr,r traJro.,[onaxrelr aro nocJleAHee yr-
Beplr{Acrrlle. r{elicrnnre.ubrro, ATTJTIoI-{trs oc;ra6;raer rrorrr{3yrou1r,rrl uoro6 ratt,
qTo

J:--y- .4T,r'

flplr .11.-cocro.sr{rru r,rlreer l{ecro coorr{orreHr{e (cnn. [B])

(3tm 
-54) : r.

\ P JM)
I

@

(2\

(3)

u 6pl

Anroprr Mol(creir Catrro rr Yccyrr.r



rAe Q cRopocrb npor0EoB, orrpeAeJlreMa.rl rro coorHomeHl{Io

h (, - rr):'# (nour.raarlun 5ea uucnequuarlrr!); (4)

nt-v,acca flporoua; ? u p-IIJIOTHOCT6 II AaBileHlle B lleBoBMyn1enuoft

o6lacrn H L IzIa {opny;r (2) u (3) creAyer, alro R;cocroflHue Aocrl4ra-
rocr, 611 6naro,qapx AI{JIroqIru [prl

f:fc
4nno(2Q *{I7t*9c'l

1",
l

(5)
JU:L

?:("1''" c',1,
ro f4n/

drp
(tt:Gr'tlo'

.1
f -r^ 

TrDl4 t:1---,u r floLH.

Crpeltrpeua o6paayetca aa BpeI\rfl, paBlroe

p' u g'lu . (6)
izq aYaqa7s,1't'

(7>

(B)

(e)

BpeMeurr penorl6ra-

(t :1/g _cnopocrb uuv*u). oqeuun orrrotueHtre

p'lu n'lu :4,9.10-'
l2Q +'lt 408+sc,l't,

Tlcuolrayr Aarrlrbre pa6ot 11, 10] ra namefi ta6nuqn r IIoJIaIafl no:20 Cl['?,
[oJlyqaeN{ (Ann anea[ cuer(rpaJlbllblx I{JlaccoB Bt-O5)

!e-:!15--4,3> 1.

SrOr peByJILTaT Oqegb Cna6O SaBIICIIT oT IIpI{IlflrLIx guaqenufi 1t, tt tl.o;

a Beilr4quHy Q Cle4OnalO 6r'r, nepOfTI{O, [ecHoJIbHO yMeHbIIIIlTb 4il.fi yrIeTA

BlrcBequBaur{fl raga, arro Jlr4mb yclIJIr4T HepaBeHcrBo 2> 
l. flonyueunoe

HEPABEHCTBO IIOHAsEIBAET, AITO AI{JIIOq1Ifl I'ISJIYT]E}II{fl I{E MO?fiET COSAATb

fir-COCrorUr{e BHyTpId aOnr,r Cr:pelt1pega, ra R -COCToAHIIe Bo3III{HaeT JII{mb

Ha rpaul,Iqe FI II 
-H 

I us-aa norJrouleHllr Lo-xnauton.

cnopoorr, r'loHn3arlr{oHuoro $ponra n .Q-cocroflIlrr.flx (t. e. 4o Aocrr{xe-

Hr4fl r{r\{ r:f ) orrpeAeJlflerof JIr{Ix}, BeJlr4arutralll{ p, r 'fi noi

Orcrc4a

T. e. 30Ha

HarII4r{.

,[nx upltuatoit rurotrlocrlr cpeAbr Y T e:10 000' H Ero BpeMfl cocraBJltrer

4000 ner. ,(tr.rr.entnocrb Bos1opagr,rn pannefi o-anea4u 1letr{3BecrHa, ran r(a6

Her{BBecTeI{ tlexaglls}I po}I{AeI{I,Ifl 3BSBA. O4r'raXo uCcJIeAOBaHI'Ie BBeBA Tpane-

q4u Opnona [oKa3r,rBaer, rrro noMrIoHe]ITr'I atofi oucrel'rbr cylu'ecrByro:r ne 6o-

nee 1O000;rer [11]; creltrpaJlbHble r(JIacc]'I anea4 Tpaueqr{r{ - 06 u 6o'nee

IroBAHlIe, TaH aITo Mo?r{Ho c.lllTarbr aITo BpeMfl Bo3ropaur{'tr pa}IHrrx O-anea4'

He rrpeBblrxaeT r{ecKoJrbnux Tbrc.flq ner. 3ro rI o3l'IaqaeT, qTO XapaKTep BOSIO-

paHr{fl sBesAbr }{aJro cyrIecTBeHeH AJrrr paccMaTpIIBaeMoIo BSal{Mo[efrcrsurt

BBSBAT{ C Onpyffialolql{}I IaSON{, II sBeBAy MO}I{HO CrII'ITaTb BCIIbIxI4BaIOrqefi urnO-

BCHIIO.

2. Ha rpaur{I{e Me}KAy BI'IoBr, o6paaonaaureiicfl souoft H iI u oxpymarc-

rrlr4rr ee H Irarou BosHlrr(acrcl4.itsHuir rJlApoAllHaMuqecrlrit pu'-p'lu'1lo-1-:i-
qlrouurlli cHarroK. B o6r4rx arepTax 4a.nr,nefiuree pasBI{TlIe SToII CI{CTeI{I{ I4I3-

Becrrro: I,IOHrrSoBaHllr,rr'j raa pacrrrllptlercf , n H I pacnpoctpalr'flercfr yAapHafl
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BoJrHa; BcJreAcrBtre yr{en}ilxeHrrfl rrJror}rocrr4 B SoHe HIi uexoropoe HoJll4atecrBo

L.-Hlanror BbrxoArrr r{B [epBoHaqa.nrnofi eoHbr H II ra zonuayer'HoBbre cJIoI{ Me}I{-

BBeB[Horo BoAopo4a. Taxuiu o6paaou, BcJreA Ba y4apnofi nonuoft rro raay pac-
rlpocrpaH.serc.fl r4or{r,rBaqrroHnnrft $ponr [121. Oauaxo noJruqecrBeH]lble pac-
qerr,r groli cxeMbr Br,ruoJrHeHbI aBTopaMIl, I4rrrepecoBaBIUrrMr{cfl rlraBHbIM

o6paaom es$exramu pacilrr{peur.{n e H I 113,14,7 l, u anorroqus o6ractlt H II ne-
T.aJrbHo He paccMaTprrBaJracb.

Teopnx pac[pocrpaHeHrrfl I,ToHIIBaI{r.roHurrx {ponroB, paatrI4Tarl AJI-fl cJIy-
qa.rr rrpolrrrxHoBeHr{.rr L.-mnauron rB BaHyyr{a u cno6o4noro orrcl{a r.roulaBo-

BaHHOTO raea [8, 15.l, n paccr{arpr.rBaeMofi MoAeJrr{ Herrocpe[crBeHr{o He rrprr-
MeHr.rMa, B 4aurlolr cryrlns onpeAeJrrrrcql{M npoqeccor\{ .trBJrrrerc.tr pacInI4peHI4e

o6nacrra H II, rax HaIt rIr\{eIIIIo aro pac[rl4peHlre onpe4eJIrerI{ tr{orTl,Irocrr BBIxo-

Aaqero L.-uo:roxa r{ cocroflrrr,re nerr{ecrBa, Ha Horolloe4er?crnyer aro r4o}rrrByro*

u{ee uaflyqenr,re. O4naro pacflpocrpaHeHr{e }roHr{Baquouuoro {poHra B cBoro

OIIEPEAE BEISI,IBAET BTOPI,IqHI,IE IIIAPOAI,IHAIII{qECHIIE A{$ETTIU. PEtrIITTT, SAAAIIY

cpasy Ao ItoHr{a He yAaeTcrr, IloaTor'ry clepBa orrpeAeJrrri\{ cocToflHI4e BerqecrBa

sa y4apuoir nonr.rofi, rro noropor\{y paclpocrpaHrrercrr IroHr,iaalllrounr,ui Sponr,
aareu rlali4elr fiapaMerpbl, xapaHTeplrayron1.re flonrraarlrloHnr,rr,i'{pou:r, ].r [ocJre

AToro OIIeHIIM BTopI,IqHLIe rI{ApOAI,IuaI,II{rIeCHI4e a {Senru.
Bygeu crrraTarr clrcrenry uaorepur,ruecxoit, npene6perarr cpaB]rI{TeJIr'Ho

r(oporrrr{M Eperfener\{ BErcBerI[BaHvn 17 1 (uoxtuo or]vlertr{Tr,, rITo nepelaA AaB-
tenrafi rla rpaHlrle H II-H I no rpeu,a BbrcBeqr,rBannfr uarrerrflerc.fl r{eHblrre}
qenf TeMrreparypa H I, tax HaK B rlepaBHoBecuo]\[ - c rIoJreI\{ uBJryqsHrt -
cocro.rrHrrrr He roJrr,Ho H I-, no u H iI-o6racrrr l,rr{eror noBblrlreHHyro rellre-
parvpv).

Ha Sponre r.raorepMuqecxoft y4apuoft no,nur,r, Itoropyrc B rrepBoe Bpelr.E

MO}{:II{O paCC}IaTp].IBaT}, I{aH IIJIOCHyIO' COXpaHflCTCfl IIOTOI( l{aCCbI I'I IIOTOIT

I{r[nyJIbca:
?o'()o: P{()! \
P,*?,<'t:Pt+?Pl. I

(10)

tr4n4enc 0 y nernurltt p, ? rI z coorBercrByer lleBoar\IyrqelrHor\{y raay FI I,
rrlrAenc 1-clr{arorry. O6oaHaqr,Irl c}I{arIIe n ygapnofi BoJIHe rrepea e:

(11)

onpeAeJraercrr rreper]aAo]I I\aBJIc]Mt? tr o6la-

^- Pr

9o

O.renflAHo, BHagaJIe clriaTrle
crsx HII u HI:

a
"o

:

14a coornourerurft (10) u (11)

Ps u 2nrT,

pU t tlol o

cileAyer

cHopocrb pacrpocrpaHeHI4.fl ylapnor,i

BOJrHbr rro HeBosMy.rrIeHHoMy ra3y,
I

- oHopocl'b orroKa clr{aroro raSa or

{ponra y4apuoft BoJIHbr;

o': / T#=t:={i^-
Z,r: li ?o Pt- Po 

=-j!-t r ?r?r-?o /e

(t2)

(13)
(

I

)
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.c0-rraoreplrr,rtrecxa.E oHopocrb BByrra B II l. B peayJrbrare rrpoxolnAelrr,rfl
'cr,Inr,nor,i y4apnoii r;oJrrrJ BHerlnr.re cJror,r eoHr,r H II n cnolr o)fiaroro ra3a
H I na.rr,tualor Anr.rrarbc-rr orHocr,ITeJrblro IICBoBrryulenHoro raaa oo c.Kopocrblo

,ur:0o_,u,: ({" _ 
}7) ,, = o". (14)

'Tanoe 
ABr,rr{enrre [prrBo/{r,IT n pacrrrrrpelllrrc rrepBonaqa,ur,Holi aonrr crpeu-

rpel{a I,t yx{eHr,r]Ie]{r,rlo B]IyTprr IIee rJJroTI{o0TI,I BetqecTBa.

ByAerr cqT.rrarr pac[r.rperrrre Borrbr I]l II o4uopoArrr,rrr. Tor4a rrpr{ pacrrrr,r-
poHI,IrI [epr]ol{arlaJrbuoii eourr II II na Ar : f - f o arepe3 I c.ttf norepx-
-HOCTr,I, OtpaHlItrI'IBaIOq,ett Beil{ecrBo aroli 3o}Ibr, za I cerc Bf,rAeJrr{TCrr cJre-

Ayrorqee noJr[qecrBo L"-Hnalrrou:

r: +,([ 4otc, -[ r,n,cu) :# (int- r,n,).
Vurtruuaf, uto

Lr"troJlyqaeM AJIfl NraJrblx -

.3ror L"-norolt Bl,r3br]laer rIoIIIrBaqrrIo HoBLIx cJroeB NrelnBB03Afror,o raea. Bo
RHOBL I'IOHI,ISOBaIIIIOxI ller{ecTlle 3a Ctlel' perfolr6nUarlttir npOr.rCXOArIT AO1OJI-
III,ITeJrE,Iroe oc.[a6letute I,IoJ{rISyIolqero rroToIta, Tan rITo rroHrrBal{r.roIIIIoro
c[poura R r{cnoropr,rr,1 uorlenr / 4ocrrrr:aer cJreAyrorr{,ee qtrcJro KBar{ToB
(ua1cm'$poutasIcerc):

t

J (t) : Cun\v,t - ! Cunic *dt,

rAe n* (t) t c*(/) 
-n.iromrocrb 

Ir cltopocrrr raaa, orrenarou{ero or rrorrr.raa-
qllol{Jroro c[ponra. Cor'.uacno rfuar,t.recr{orry cx{LrcJry rror{r,l]arllroHnor.o r[ponra
sucro [pI,Ixo,trfluillx rrorll,l3yIoqrtx nBaHroB paBHo rrucJly oTrenarcqr{x rroJlr,r-
.3otsaHllblx aTolroB:

J (t): n*5 *. ( 1e)
'Cne71o rarc;rr,tro ,

t

C11nl<t,t- tCrr:r*5lf-p*s*. (20)

fIoraraR, .r'r'o Ha carrou rroHr.ra&r{rrorrrlor\r t{lpoure i.rrAlloAr,ruar{r,rqecr{r{e
paBpbrBLI re rrpollcxo4lr (rluauuecnll rrena6e]H]ILIe rrrApoArr]rarrr,rqeon[e pa3-
pDIBLT? conporrolr{Aarcil{tre r.rorrlraaqr,rouurui cfpour, 6yAyr yrrrel.rbr, naH oro-
Boper{o BDrrrrc, [prr paccrrorper{r.rrr naar,ruo4eficrBlrfl orrer{arcu,ero or $poHra
.ra3a c BeIr{ecrBoNI IlepBoHaqaJrr,rrot aonr,r H II), B&frr,rcDrr]&er\r ycJroBr,rfl coxpa-
HeHr{fl rloTor{oB l,laccbl I{ I{NtIryJIbca:

rsono - rs n,

J = Cnnilr=Csn'oort,

( 15)

( 16)

(17)

(18)

(21)

,34ccr, oi - crtopocrb paclpocrpaHeHr.rrr r.{o}r!raar{r{oHrroro Spoura no ctrta-
'Tol\'Iy raay (,qnuxryulenrycrror sBeoAr,r co cnopocrr,n r,rl.); ]l* u ?*-AaBJreHrre

ItrZ) i: lt4C 4t I
P,*?,0?:P** ?*ci. I
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,r rrJrorHocrb B orreHarorr{eM raBe. O6oauasfiM raBorepMuqecr{yrc cxopocrb
sByna e H II qepeB c2 r{ BBeAer{ 6eapaauepnlre [epeMerrnr,re

$-Qsnol, A:Z
(11), uonyuaeM rra ycroazfi (21)

(22)

V.Iflrrrsafl paBeIIcrBo

Ha na.ramuOfi craguz e: eo

nre (20) Barrr{crilBaercs rar(:

vr. ,u,: (tr; - f,) ,,=r,,

(23)

rrosroMy ypaBrre-

c*-
o2

f1-v
1/;- '

c.,.-l v. (24)

I{Jrrr B 4urf$epcrnllranr,uort

,{ v(1 -y)[r-f\ cl\ "o/
n-a(t

t-zv*L

!l/1,_ ylo:o:0.

Ha $ur. 2 rao6paxrerra BaBr{crrrr o"ru fl, or y. fpar[lrH I]onaabrBaer,

qro [pr.r y < 1, HeBaBI4cIrMo or Harrailbnoro Blraqerrlrg o'rofi BeJIEqI4Hbr yot
B OTTeltarcrqeM xase ycTalIaBJII,IBaeTCfi TIJIOTHOCTL,

CooTlr0rcrBylon{a-fl ! : !r, IAe -f r -11eH6[1I,Ift 
Hs-

p(,rrb ypauucuuu I -2y * !'-:0.

fI plr6.rrlrxrenr.roe r4HTer pr{ p oB aHrre v paBrrerurrr

(25) uoxaarrnaer, arro BpeMrr ycrarroBJlelrr,r.fl Tarto-
ro reqeEr4rr A0 a;0,6 *. fJpu U:A t, corrracuo

{opuy.ue (23), c*:cr, r. e. orrolt ra3a or }IoHlIBa-
qr{orrFroro rpponra [por4cxoAr.rr c ueclrrroii cr{opo-
crrrro BByKa. Q)oprransuo aro ecrir ycJroBr{e roqHI,l
}I{yre, ro'ropoo, oArraxo, rra r{orrrrBaqr,rouutrfi

$ponr (oupe4ennrorqnii napanrerp r(oroporo .I(l)
BaBr4cr.{T or upel{err[) uanararr, Bapa]rce uc 6rrno
ocnonarrr,ri.i.

{(,- *) -, t/

0

00 - [ bu'd.o:
J ct'
0

$opme

v\
-11'0 /

),I
I

I

)

dg __
d{) (25)

du
vu
/0r

-5

-/0

Cnopoc:rr, paclpocrparreHrrrr rartoro r.roHrraar{r{- (Irr'rr. 2. Itasecrserrroe r{c-

oHIIoro $pouta orrlocl,ITeJrLno nelirpatr,rroro cxra- cJIeAoBaEue ypanueunr (25)

TOUO tasa r,r BetqccrBa nepnolraualnnoir soHr;r H Ii oqeHTr MaJra:

,, _n*c* _fr*c* 
-cz"i- "r - "re - ri (26)

'F cre4yet ornrerr,rrr,, qro r,rcxoArroe ypaBrreilr're (24) crpane4JrrrBo Jrr.rmL nprr Q>1,
Tan rrro, Bo-[epB],rx, BperIE ycraHoBrrerrr4rr reqerlllfl a,0=1, Bo-BTOpbrX, trOJlyqeHEble ].r3
(24) naualtuble Buasefiufi yo Moryr 6ntr, ourir6oqrrbr, rro 6rin 4aruueftmero rr3Jro]ncEr{rl
BeJIIItIrIIIa yo rre [peACTaBJIfleT ].rHTepeca.

6 laan. It.pr,rrrcrroii ooceplar., r, XXV 81



ln
\

floarorry Br{oBb rIoHrrBoBaHHrrr,r ras ca}I npattrllrrecnll He yBeJII'IaIlIBaer paBl{el}

o4uopo4uofi O6.tactn IJ iI, ne HacJIaLIBaerCrI IIoBepx ua-ram,HoIYr o6lacut H II,
Han eTo [pnHI{NIaeTcfI B i]a6orax 17,13, 141, a roqru BecL Broplraerctl Bo B}IeuI-

rrrre cJrorr pacrur{p.Eroll,eiica uepronaqalrlrorji aont,t Crperlrpella. Hac nnrepe-

Cyer o6quli BrrA BoI{bI I{ II, a rre c5rgr,6a (lrtrtcrtporarIllLlX I&3oI}bIx llacc;

IroaroNry nau 6eapaaJltlqllo, npol{cxo/(1.Ir JIII 3ro Brop?fielluc HaH BTeI(aHI{e

cItBo3r, (pelrcro) LIJTTI tlaccbr BerrlecrBa yIrJrorlrflIorcfl, IIe crIelII'IBatIcb. Cyarl"-

0TBeIIHO JII,IIIIb T0, 1ITO DTO BTOpIHeIIIIe IpOIICXOAIIT IrIlaI{Tl'IqeCHn C UeCtUOli

cltopocrblo SByIta

C*- Ui:Cr- 
'rr=r,

(27)

,r ro, qro Sponr Bropr.arcnleloc.fl IaBa flBJIflercfl rpanraqeii c1ra6o1o paBpLIBa 1a

He uBlyqaeT AorroJrHlrTeJrbHbrx Bosllytr{eHllfi. OtuoclmeJlLHo noa6yxgarorqero

rIeHTpa aror: {pont [paItruqeCHII HeIIoABIIffieH, rax KaK cltopOcrlr, npuo6petae-

MDre raBOM rrprr IIpoxOmAeHrrr,I IIO HeMy y4apnOftnOJIHLIl{uoI{I{3ar{I{OHHoIo CHaq-

Ka, IIpOTI{BOIIOJTOX{HO HarIpaBJIeHbr u [orITlI oALIHaHOBLI IIo a6coilIoTHoft BeJII1I-

qI,IHE:

L,?):ur-(c* - ,,):([; -#) ,,- (tt; -#) r,: -'*. (28)

TIJToTHOCTb BHeIXHI,IX CJTOeB pac-
RO3r{y[\eHlre AOJr]r{HO paCnpocTpa-

rlr{Tbcfl r,r B c}I{arolr raae I{ I;
Iro cpaBlrr,rreJrLII0 ue6o,rrruoe roa-
paCTaIIIIe I IIe lISI{eHI'IT peSyJILTa-

TOB, rrOryseHHbIX BL,IUIe Ha ocllo-
BaHr,rrr ypanuerurn (25).

IIo"uyueHur,ie [apaNIer]lLI I{o-

rrrrsar{r{o}rHoro {pour:a (c*:cr,
y:A r) uat?4eurr B IIPeATIoJIox{e-

rrrrr,I orror(a raBa B BaI{yyNI. flcrro,
arro yqer naanrro4elicrtsI{fl c Be-

u.IecTBOXr repBolrarraJrr,noir aoilr'r

H II lle Hapyrullr ParleHcrlla
c.+,: c21 Tar( Italt c2 ec'lb cltopocrll
pacIIpocTllarIcHI'Ifl MaJrrJx IloBi\Iy-

ruerrrtii n If II *. fl.roruoctl 72,,1 IIe-

cl{oJlr,rto rrSNIeIrlITCtr, Tar( HaH pexoru6llnaqlll'r B raBe, orTel{amnleM He B Ba-

nyyl\,r, a B ller(oropylo r{oHr{3oBar'IHyro cPeAY, [por{cxoAtIT rrIlTeHCr{BIIefi' uerl

aro yqurr,rBaercn Il ypaBueHurr (18). Momno, oAHaHo' rloxasarl' qro STor

a$SeHr HeBeJrI,IIt. ,4.rl.rorrrurrl,uo (cu. {ur. 3) , B [epBonaqailbuoil aone Ctperu-

rpeHa rIpollcxoArIJIO

penou6uuaqrafi r cexYngY;

- crElyer efl*e pa3 [oAqepftrryTb, qro grlr na6nrogae*roft raptr'rnr,r 6eapaarr'runo,

BTenaer JIrr Br.roBr, r.rour{3oBa}rg6rr1 raa n r,rcxoArryro aony CtpeurpeHa co cRopocr}'ro cz cal{

IIJrI{ BIrBbrBaeT yIIJloTIIeHlIe B sOHe H II, paCopOoTpallflIotrleeCfi C TaXOli Xte CXOpOCIITO' EtO

cJleAyeT rrMeT!, B BlrAy BcroAy a ganrueiiureNl, I(ofAaI{ctroJlLSyeTcETepMII}r(BTeKaIII{e raSa)'

Buonr IroIIuBouaHIrr,tii raa yBeJIIrtIIrBaer

rnlrpnrorqei'ictl BoIrIi II II. Tartoc ?rre rIaJIoe

lrtttlaB
(Dur, 3. Cxeua pacurnpeullg sonbr Crpeurpeua
C BTeRaI{I{eM BO BIIeItr}IIIe CJIOII BIIOBL I{OHII3O-

BAHIIbIX IASOB}IX MACC

! rinics
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IIOCJIC llaoll]upCrrlrtr SoHbI }Ia a/'U RTCItaIrI,r'I BO RIre[1Irr,1I,i CJrOr"I BITOBL IIOrrr,I-

3OBarrrroro BerqecT.Ba B rloHrr3oBaHHoii o6racTr'r npor.lcxoAr,rT

! rin'C,,+'T t'' - ri) (n-l n *)'z C11 pexou6unaqrri;r B cenyH/.1y.

Srlr ner[.Iuubr paRrrbr rrl]r,I yciIoBLIrI

qro /Iaer AJrrJ xraJrr,rx Y orr,o-"oue'lt-0,41 nnecro 0,50 rpu !:!t.r o ilo

IIo rrepe pocra Ir ylraRrrelrr{rr (10), (17) u (24) rcpmor crtJry. O4rraxo

rrer ocHoBanur:r rpellnoJIararb, uro 6y11er Hapytuerro ycJroBrre roarurr lltyre,
pats OIIO OItaBa"rIOCb cllllaBeiUII{IrLIll Italt [pI{ 0l ToItaIIL'III l.a3a ]l BaItyyA'I, TaI{

Lr rprr orr0r(aHrrr,{ r} ReJrlccr]Ro rreprrona.ra;rr,rror,i ilorrbr FI II. Iloarouyr.
np0/{IIoJIarafl or0 ycJlOI}lIe BLIIIoJIIICIIHbIATI , paCCI{OrpllLI rellepb pacIrII4I]eIILIe

aonr,r II II 4o ;rrc6olo paBi\repi\. V.rr,rrbrBarr unJrocrE ?1, rrpeue6pclnenr crre-
l(crrilclr r,rorrr,lBal1rlo]rrroro r[ponra orl{ocr,rr0Jrbrro ne].ronrr3oBarrHoro c?r{aror.o

raea I{I n 6y4em carrrrarrr, 'uro Becb lrrror}b r{o}rrraoRarrrrr,rii laa rroJrl{ocrblo
Brerrae'r' l Borrlecrno pacrrrullflIor4eiic,a nopnotra.rarr,uoii aorrr,r II II. O6oana

,ro, l- o"p",

$opny,rau (l 5)

x u rtcrrolrbByeM rrpexuee o6oaHa.reHr,I" ?":n. Cornacuo

II (16),

r:#vini-tn2):A#2;(,-;) . (Bo)

3ro'r Lo-norofi ocna6rflerc.rr AorroJrHlrreJlbl{r,I}rrr rrorrr{BaI{r{.EMlr uB-Ba peHoM-

6unaqraft B orrexarcqerll laae, qucrro Koropr,rx oupeAeJr.flerc.rr Bbrpa)fieHr{e}n

#i cnt@*n*)' - n'fd(T 
") 

:9':3" i ?u az!) ax. (31)

orruouoJ.rcfl r4're,paJr'HbrM ypas:
HeHr{eM 

x ^
,,-i[- Jt (t-f\ -( (*,v,:_24\a*! , t:'-?1(=r00) (B2tY- x,lT \'- .,) -J \^ Y 1 o * )*"" l, t- c2

t{Jrrr 3r(rirrBareHrHr,lM ory or**"peHrlr4albublr\I ypaBHeHr4eM

dv2v,
dx- x t I

| _ xuy, _2xty
, ! l*:' - 0. (33)

floc;re71uee ypaBrrerrrde He. r{Hrerpupyerc.rl B eJler'reHrapHrrx $ynxquxx, no
rroaBoJrrrer noilyqlrTs ueo6xoguur,re fiaqecrBeHHble peByJrr,Tarr,r. fina aroro
uafi4eirr reoMerpuqecnoe lrecro rotrer Ha rrJrocxocrv (x, y), cooreetcrByro-

dv
trlee YcJroBlrto 

-fi:0:

_Zy tu .1- xsy2*2x3-i _n
x I I xu -v'

TIJIYT

.:_t/ l1 | 1\'z, i ll , l\ 0,4i!: l/ (r,f,-i t-7-(r,t7)- *' ,

B3

.l:u

(34)

r5d!

ftx- I I4-FlHt
I
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rar{ Itaft y) x, tr4ntelpa.rrruan r{plrBarr yparJr{errr,rrr (32) xro?r{er roJrr,no

oAr.rH paB repeceqb rrpr,rByro ,:L#. C.rrc4ouareJrbrro, AocrlrrHyrr r\rar{clr-

Myr,ra, {yuHqua y (x) uepecenaer 
.'y (x) u sarou y6uear-.r c' pocronr x

r\reAJrerluee, .reo, j (x) (rflrr. 4). OyuHqnfl y (x) Aocrr,rraer N{arrcr.rrryxra oqerrb

5r,rc'rpo, ero cJleAyer I{B pacclroTpeHuoii nlrue ulocnor,i BaAaqu; [o-urrArr-
nolry, Jn,r* t 1,02. Tart Har( Hac rrr-Irellecy-
Ior r,rrrrelpaJrbr{r,Ie crolicrna $yunquu y (x)
Ila cpaBrrr{reJrEr-lo 6o"urrrou firrrepBaJle .{, To

Moir{Ho npeneSpeul 0'rr'Ill HaqaJIbHLIr,I IT046-

eI'ION'I I{ CaIIITaTE , qTO lrCIOAy llil{eeT xIeCTO

HepaBerrcTBo

nnl L - v (x))> y (x). (35)'/2*
bnr. 4. Haqecraenuoe r{ccJreAoBaurre

ypanueuux (33)

tlto6r,r BTeItarrlre i{orroJIHr,rreJIbHo Irorlrr-
SOBaHTIOTO 1'a3a BO lrlJerllHlle CJTOTI pa0rtll{-
pnrcru,ericn aonr,r II I I 4aro BlrAr,ra{yro re-

pr.t{epr,rr,inyro crpyrtryp;, , neo6xo;1r{Mo, .r,lo6u A[eI]a arnrccurl EAoJrs ryqa spe-
uun A [poBocxoAr{Jra }re}]y ol{r,rccrrrr r]Ao.rrb Jryrra BiieHr,rfl rB ($nr. 3). TaH naH

' --r,- f.,
MEA:z ["tn+r*),yffi":2n\r, t'(*+ y)' #1,

j
I

) rsol

I

)

ns" d.rl - 2ntroi{, + j {ra *r;' o,l ,

1ax ->-(**,)'G;--

MEu:, {or,* ["
ro rrepaBeHcrno MEo

$
rt

l
J

,1

(n*

)> MEn lrMeer N,recro IrpI{

1) (37)

Ecrr.r uorornrLrb y (x):! (x), ro aro rrepaBcllcruo cralroBl{rc.q cnpaBeq-
JII4BLIT{ yme rrpu x-1, 1; renr 6o;rce ouo 6yqe'r clpaBelJrr.IBo rrprr DroM .lc

Eiln y (x))>! (x). 3:ro lr Aonaar,IBaer, qro rprl llacrxrrpeur,ru aoiru Il II
rrexaroiqrafi B Hee raB r\[o]r{gr co34aBarb na6nro4acr'rsre uepr,rdreplriilsre
orpyRrypbr.

3. Onr,rcaunafl cxel{a pacurrperrflfl Bor{r{ Crpcnrrperra troJryqslln c rrcfloJrb-
goBaHI,IeM prrAa rrpeAlo;rorxeunft. B cn;ien c DT!rN{ ueo6xo4r,rrro cAeJrarL rrexo-
To[]bre Bal,reqarrr{fl o rrpaRAorro4o6nocru rartr,Ix upe4uo;rorxeulrrt.

a) tr4cno.ur,aoBaHne AleroAa rrocJrcAoBareJrrrrrrrrx upn6rruareirr,rii npc4rro,ua-
facr, rrro BTopr{qrrbre arfcpentr,r r{aJrbr. Telr caultrr uaii4errrraa cxeNra I{e oxBa-
TlIBaer ror c;qy.1nf1 pacmrrper{r4rr Bolrri I-I II, rtor'4a pacnllocrpager{r{e lrorrr{-
Bartrrror{rroro drponta conpoBo}HAacrcfl,cr,I.rrblt6rN{ r]Top}rrrr{rrrM rrtApoAr,rHarrlse cnr,taI
paBpbrBoM; Ho rrxleHr{o raxoii lrpoqecc x{o}xer 6r,rrr, cyrqecrBCrrlrbrM AJra 6r,rcrporo
c?fiarr{fl xoJroArrof o BeiqgcrBa Ao RLIcor{rIx rt,,totuocteii, AocTaroqrrr,Ix AJrtI
norrAe{rcaUrrlr 4u{$yauoi,i rrareprr}r B BBe3Ay uo4 4eiicrnrrem co6crnenrroro
troJrtl Tflrorelrrlfl [16 ]. Pacc,rIorpclJrIe raltoro rrpor]leccnB]roro c]r{arrrrr rllc-
6yer oco6oro r4ccJreI{oBarJr,rfl .

B4
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6) flpe4nonoll(eIIrIe o6 o4uopolluor{ pacurr,rpeur4r,r repBorraaraJrbrror"r Bo}rbr
Ctpelrrpena ,IBJIrTercrl, Holrcarrro, AonoJrrrlro rpy6r,tn nplr6.nutxenr.relr. q)fleu-
qecnl,I flcIIo, aITo I)acrrrl{perrlrc }rarll,rItaeuctr c BIrcIluux cJroeB eorrr,r H II u
IIocTeIIeHHo oxllarl,I]lacT r:ce 6o"uee r.ry6ortI,re CJror{, Ilpr4rrenf cr{opocTl ]rAy-
qei.i B rny6r RoJlrr{ paape}ric}rrrrJ panrra lrecrrror,i cr{opocrr,r BByrra c' B ne-
rtoropr,ui t\{or.rorrr t (<':) rrocJre o6ltaaorarurfl Borrtr Crpeulpena Jrr{rxb AoJrtrc2'

f .:- {{,o_ ,,t)'
(38)ltn

cn

ncero o6ncrra [epBorlarrarlnoil aoHr,r II II nprrnruaer yrlsc,rra B pacmr,rperrr4r4.

3ro o6crorrerlrcrBo r{o}I{er cyrqecrlrclrrro yAJrI,rrnrm, Rper{rr ycrarroBJre}rl{rr
otrLICaIrIrorO TeqeIIlIfl, IIccI(oJrt ItO cil,reCTr{Tb o6.rracrr, IIOBLIITeT'rrroii ntornO-
crrr or /'0 B croporry 66.ntuux /. Ir paar\raaarr, $pour BTcnarorqcro raaa.
B pesynr,tare Bt\{ecro <<6},6nltna,> Hel{oropoe BpeMfl x{o}rrcr rra6,nro4arr,c.s rto;rb-
qeo6pallnr,ir,i o6r,errr c rroBbrrrreHnoir nprtoctr,ro B rlerrrpe, Cpc4r,r gu$$yenux
Tyrralrrrocrcr,i c ueprr{epl.rliHr,rlflr cr]lynrypaMrr r,rrrerorcrr o6paronaur,rfl 06or4x
ynaaarrrrbrx rrrrroB tl7 l.

Crporo rouollfl, pacrrrr.rpeur,re Borrbr H II ecrr, paaJrcr uaotepur,r.recHoi,i
cdreplr B conporI,IBrlflIorqyrccfl cpe4y. Ana;rrr,rru.recxoro pemeurrrr arol"l BaAarul
Iro-BIIALrrrONIy, rre cyqecTByeT, TaIt I(alt rralraJrblrr,rc IpaHr,rrrHrrrc ycJronlrfl rra-
pymaloT aIlTor{oAcJrbIIocTb ARI4}I{errI,u. Ony6JIrIHoBal{Hbrc peByJrLTaThI rrl{cJretr-

Iroro ]lctucllllrl TflItofi SaAarIIr [18] ue4oc'rarorrHrJ AJrfr Br,rrrlrcJrerr]lfl McprrrDlrrr.rc-

cr{rr Jlalrrbrx .racrci.i pacurrpflrorqeiicn aourr H II.
r) Izl:rnecruo, rrro clr;rr,nr,rill ro.re.lrrr,rti Bapsrr n cntouuor,i cpe4e rartffie

rpr,rBoAr,rr n cocpeAoroqorrr,rro Bcrr{ecrBa Ha nepr{epran [18, 19]. BoaHnrtae.r
Borrpoc, rre I'roryr .,rr,r rra6.nro4aexrrre uepu$epufiurrre crpyr{rypr,r 4r,r$t[yaurrx
Tyrlarlllocrcii 6r,rrl peByJrr,TaTor{ TaI{lIx rllarrAr,io3}rr,Ix BBpbrBoB. O4uano rrrApo-
Alrrrallr{qecnl{e rtaprr,I}rbr cr,rJlbrroro roqearrroro BBprrIBa r{ pac[rl4perrun c{epr,r
crarroBrrrcrr cxoAr{Er "Tr{rrb rrplr Brrarrl4TCJrr,rror\,r pacurr{peru,rr,r c{eDr,r [18 ], uro
Il HOOXIUqeCHI,IX yCJIOBLIflX HeItOi][{OH{HO I,1i}-3a CpaB]rr{TeJrIrIlO ItOpOTI{OTO Bpe-
rreFrrr it{lr3rrr,r noa6yi*r4arorrlrrx ance4 (H II e4na Jrr4 r{o}r{er pacrnr4prrrr,crr Ao
r : 2--3ro); rroarorry []lr{ r< 1,5r'o no.revllr,rii napr,rr rr pacur.rperrlre c{epr,r
AoJrlItlrBI 11aIlaTL llasJrrIqIILIc Br,IAI4I\,ILIe o6r,errrrr. Pac-rer paCllIrpenllfi I,rBoTep-
rrr,rqecnoii c$eprr Ire AoBC/(clr c[Ie Ao rartort crctrctrr, .rto6r,t na6;nro4cnr,rx
tr{OIJII{ peIxI,lTI) yHa3aIIIIyIo IIJIIJTeIIIIaTIIDy; IIO C DIIepl'CTI,lrJeCnOfi TOrrI{rr Bpe-
HI,Ifl ollllcaHnr,rli ultorlecc pacmlIpellurl rlepBolraqanrrroli aonrr If II nanrcrcs
flpeilrrotlrlrreJrbllrrrf, TaIt HaH BI(ecL Bonpoc o6 ncro.lHnr{ax Drrc})rr.Irr rr,r4po/u{-
Hax{I'Iq0CHOl'O ABI:I}I{QIII'Ifl pelrlaeTCtI yAODJIeTBOpI,ITeJIbI:IO Aa)I{e ItOJII4rtCCTlleII}IO

It 1, tor71a Italt AJItr crlJrI]IIoro roaroyrloro BBpbrBa neo6xoArtl,ro [pr,rBJrcI{arr, r.r,r-

froreaT,r, c.llfr3arrrrbre c HelrtsBecrrrrirr r{aracrpor!r,r.recxl,rlt npoqeccorr.
r) McnraneaArrarr cpe4a He ,rBJrrrercrr, noueqrro? oArropoArroii no urorlro-

cttt; 6o;ree rofo, LISBecrllo, rrro n rreft r,il\relorcfl Bllagl4TeJrrrrrr,re {nynryaqLrr,t
rIJIorIIocrI{. 'Iantte {.nyxryaqnrl lroryr rrpr4Becrrr H pa3JrnarHr,rnr 14cuJlr,rr}Jrerrr,rrrM

uoIrI,IBaIIIroHuoro (tpor.rta. Ho n AaHHor{ cryrlss 6oree cyrqecrrerrrrbrrrr t\,ro}r{er
6r,rrr cnc4yrortree o6crorrrerrr,crB o. Ecrecrrerruo npeArroJrar&r6, q1s o6parona-
HIre BrlcBA rrporrcxoAI,IT B rlecTax rroBbrrfierrrroii nnorlrocrrr; ecJrr,r ,rte no rrepe

-t- (, -*)'
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yAaJrerrrra or B036yinlamrr{ero rler{Tpa n0 rraAaer, To HarlAeHHoc rerreHrre (c
o6paaonalnrert uepr.r{opniiurrx crpyrtryp }.I rlerlrllaJrrrrroro noflpararrrrn) ycra-
rraBJlrBaercfr cylt(OcrRerr]ro 6l,r(rl)oo, rrenr B ollHopoJuror:i cpe71e c yqeror{ 3a-
ue,rarrr.s 6)I

O4natto r(alr{ercfl rlaJroRepoirrirt,rlr, -1106lr t!.nynryarlrrlr irJrorl{ocrrr ilrol'Jrlr

rrpr{Becrlr r 06rotry yAap]roii r]o.[r]l,r l,rorrr{Bar{rrorrlrLrrr {llolrrorr, r(art Dro

rrpeAfioJrar]aercr l] pa6orc [20 l. ]Ic"rrrr, irarrllrr.\tell, yAap]rafl BoJIHa Aocrurr{cr
o6rracrlr c peBnrrx{ flal{eurlcxl rrJ]orrrocrrr rreiirpa.nr,rolo Beu{ecrRa, ro or atoii
tpaHrrr{br rro c}r{aroNry raBy If I uoi.ilqeT Borrlla paape}Helrlrrl; Iroc.rle RCrlleqll

'ranoii BoJrrrbr c r,rorr[Bar{rrorrrrr,rr'r $pontou ?i BoB]lacrer, Iro ocrarlercrl xrellErue

CHoIrocrI,I pa3Jrera raaa lf I u tanyy,rt.

/() trcnu BpeNrfl notsroparrr.rrr arleBAr,r cyIIIecTBCrrrIo rIpeBLIttla0T ]leJrrrrrrlIr)r

'lnoCrr, TO OIII{CaIII{Oe TerIeIIl{e IIO}t{eT IIC yCTaHaBJIIIBaTbCTI BOBCe, TaIt ItaIt IIe

r{acrynacr ranot'o }rox{eHra, rrorAzl paclnfiperrrlc 06IIacrl,I [I II uo4 4eiicrur'reu
rlrA po/IurraMr.rq0cnlrx clr,rI craHoulITcrI AorrLIIII,Illyrcrql,Irr Sariroporrt. Iic.rrtI nre

p rrapacraer cfiarrr{a},rr,r (cna.rrtoo6pa3Hoe ycr,rJrerrrre flllrtocrn noa6yrxgarorqci,i

BBesAr)I B XOAe eC eBOJrrOqr{r.I rrJrr{ pasrroBperrerrHoc Bosl'opaHlle parrrrr{x 3tse34,

roa6yxr4arou{r.{x oAuLI r,I ror }He I{or{rrJIeHC 4ltt!$yarroft uarepr,rlt), To BoBnlorxuo

o6paeonarruc uepn(repuftnr,rx crpynryp B peByJlrrraro 6r,rcrporr r'rorrr.r3arIur,r

rrpeABaplrreJrrrr{o c}r{aroro ra3a, r(ar{ aro npeIInoJraracrcrl B pa6ore t20].
C,ne4yet orMcrllrl, 'Iro repi{+epl'Iiillble crpyltrypbr Bcrpeqalorcn u 4i'I${ya-
Hrrrx ryMaHrrocr-flx, noa6ytxgaeusrx HaI{ oAI,IHoTIHLI}rrr llaHIIIIrIrI BBeBAaNTII

(nanpr,rrrep, NGC 6523), ralt rI cltorrJreHI,Iflr{rr paHHI,Ix anca4 (NGC 2244,

IC tB05 n 4pyrue).

Br,rnogr,r

t. Bonpyr ncur,rxrryunreiir parrrreii O-area4rr 6rtcrpo o6paayetcn BoHa

Crpenrrpeua, r,r Jrr,rrrrb rrocre aroro ]raqrrrraror paBRI{Barlrcfl rIIApoAuI.Ia}rualecHl.re

flBJrerrrrfl. 3ro o6cronreJrbcrRo cuol(lrr rra rrer a$Sertttrnuocrlr paxcrHol'o x[e-

xaH[BN{a ycr{opeHr,rfl xreH{3Be3Arrr,rx o6,nanon [13 ].
2. IIpu pncurr{pcrrr,r[ nepBoHaqaJrb]roft aonrr If II ortrualecltafl ToJrtrIa

ee n L" rlaAaer r{ Irl orrcxoArrr r,rourl3aqr.rfl AorroJrrrr,rreJlrrHBrx lra3oBr,Ix rracc.
Bnour llorrrraoBarrlrr,rrl raa rtropraercfl Bo BHorrrHr,re cJIoI,I llacturlpflIorqerocrr
IICpBOrraaraJrLrro r,rorrr.rsoBarrrroro Berr{c}cTBa, qTo }[o]r{eT IIpI,IBeoTlr It 06]lasoBa-

Hr,rrc rra6rrroAacMrrrx nepu$epuiinux crpyltryp H 4lI{{yenr,rx ryNIaIl}Iocrtrx
rr.ra IC 1805, lC 1848.

3. Eclrr o6paaonarrue nJra[crapur,rx ryNraHrroc]rcri rrpor{cxoArrr nalt clo-
rtoiruoc orACJrcr{lre Bepxrrrrx c.u.ocB rrporrr}r{errrrbrx a'rlroc{ep rltraHToB, co-

rrlroBolfiAaroqeccrr yBefl],rqerrr,reu sour,r lI II 121 l, ro /{eficrBrre orlrcaHl{oro
nrexaHlr3Nra ncpepacrrpeAcJreHrrfi ]rcrr{ocTBa r\{o}r{eT rrpI4BecTI{ It 06pa3oBailL1rc

Ha6JrroAaeMsrx rroJrrrr\clLrx cr1lyrrryp u arr.rx o6rertrax. Dror uporlecc AoJIlfieIr
IrporlcxoA]rrb rra IlarrHer,i cra4utt paBBrITI,Ifl rrJrtrllerapIIbIx ryrlaHHocrcll, HorAa

I{X OIITIIAIECI{Afl TOJIIIIA ts LC EI]{E BEJII,IHA.

Brrpaxaro r.rcnpeHrrrorc 6ralo4apuocrb C. E. Illrncrr,nepy Ba uocto.snnr,rr,i

rrHTepec r{ rracroflrr{ert pa6ore r.r rroJresrrbre collerll u A, E. Cenepuonry aa

rroJre3Hoe o6cym4enue pyHonr,rctI.

20 mas 1960 r.
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AHAnEMmfl HAyH CCCP
143BECTI4fl ITPbIMCI{Ofl ACTPOOI4SI4IIECI{ OU

ToM XXV, 1961 r.
OBCEPBATOPI{],1

MEXAHI,ISM COIHETIHbIX BCIIbIIIIEH I{ TBHEPAIIIiIII
ITOCMIIITECI(UX JIYqBU BO BCIJbIMHAX

4.. Ii. Ceaepnotii .u, B, .IL AIu,6ct,ctct;,u,ii

Cxrarne n.IIaBI\ILI BoI{pyr ueiirparr,nort To-rnr,r i\{arrrrlTnoro rroJrrr uoxer. 6r,rrr, cnn-
Salro c rlrrlq-3{{extoIrr, Bo3rrr,Ir(arorTlr,Irl B ycJloBrrflx clo6oguoro rroJrfl trprr c6;rr,rlneni,rr,r 11nyx
cI,IJIoBr,Ix tpy6on (o6tagarorqllx, Eariprlr{ep, 6escr,r,nonrru none,lr) rr Ir3arrMHorr y}rrrqro)neHr,rrr
Irx aBflilIyraJlLHr,rx uo.neir ($ur. 1). O6cyxr4aerca rar{?ne Bo3Mo}r{rrocrb rar{oro cE{arr.rfi npr.r
6r,rctpolt IIBTIeHeHIII,I IIoJIE rrflTeu, BrrerrrHero ro orrroflrerrllro rr o6lacrr,r Bclrhrr]rxrr. B o6or.rx
CJIyqaflX I{LI [pI'lxOAuM K IIpeAcTaBJIeIIIIIo O CI'IJILIIbIX yAapIIbIx BOJII{aX, CxOAfltrILrxC[ n Uertt-
paJUrrroii ro'rxe. B6Jrrslr uee (rra paccrorllJrlrrx 2'<10?c*r,) rraAaroqafl yAaprrafl loJrrra He ,rB-

'rlrIercfl rIIApollarHlrruotli, ee {pout onepexraer ABlr}r{errrre lrarur'rruoii crerrr{r'r, fipeAcraBJrrlro-
rqerl o6lacrr 6olr,moro Marul{rrroro rIoJIfl, ABrrx{yrqerocrr B}recre co cpe4ort aa r[pourou.
floc.ne o:rparxcHLIE B uetltparr,uort rrJrocnocrr,r r[pour orpamcrrrort lolnr,r Anrr]r{ercrr rlo cx{r,r-
Iuarculer:tcn IIJIai]Me rI 3a rILIM o6paayercn 6oJIee r,rJjtr ilrerree craqrroriapIIa.E ]r,lcor{oreNrlreparyp-
uar o6nacTl, qeplalotrlaE croro olreprrlloI,rg ltarur.rTlrot"r aHeprlrrr, lrAyrqei:l ua crnarr.re rrJra3trfiJ.
Opolr orparnonuor,i BoJlrrbr rrpr,r uaar,rrrlo4eiiicrnnrr c l{arrrr,rrnofi creuxort Mo}ner BaroplIoBLITr,
I'IJjII trpr,IOCTarIOBLITb ee ADI4)r{eEr.re, TaI{ qro c}r(arlre r,ro}r{eT cruerrrrr}c8 pacuxpeHr{eilI LrJrr,r

nyJrsca{LrfiMr,I, rrro tr ua6lrogaerc.rr Bo Bctrbrurrrax.
B rop.nueiii o6nacrr.r, aa (rponrou otpanrenrroii or rrcii,r'palr.rrofi rounu BoJruLr, BoBrrr.r-

I{alor repl\{oflAeprrbre pear{qr{r{, raflprrlrep, 103-104 c.lr,-3 (J), D) peanqur,i ]lo3rrrrrraer Ba Bpe-

ME Bctrr,rrtrrrrr (npr cogeprxaHrrrr Aer-rrcprrfiH -r.ro-t' cr,r. $ 2 r,r [7]), qro coorBercrByer no-
Tony RocMr.rqecntrx ryuer,i B cllJrr,Hr,tx Bctrlrtunax. flonaaarro, .rro t[parlreuuj DTIrx fcaHrl]tr"r
(n ocuoulrou nporonu) c arreprneii floprrAr{a HecHoJ]rrr{r{x /tr1ec, orpaxraxcb or cxoArrn\r{xcfi
x uelirparr,nort To.Ine ilIarnr.rrrrrJx crerron, ycfioptrrorcfl go arreprr,rrt -I0 Bea. (Br,rur,rc.nenn
troreplr auepl'Irl{ ycltop.sel\{IJx qacrrrrl r'rB-Ba coyAapeilr,rii c ;lpyrulrr,r rracrur{aMr, oqerrefia rro-
poroBax olreprr'Ifl r.rn)r{exqrrr,r, $ 3.) Ilortaaauo, qro rapacrarue afle]rrr{rr [pr.r orpa]r{errr{flx otr-
pe/{eJlflercrr He cnopocr}ro c6nr,Il*eur'rE trIafrr],trrrr,rx crelroH, a Lrx RolreqrrrrM flepeNretrlerrr4eM
(c6ttr,lxeurx ot 108 go 701 cn gocrarouuo, uro6r,r nocJro ,.' 100 orparxcurrii nporou na6par
E[eprr'Iro or -2 ]l'Iee go 10 Beo). Paccuo'r'pcnn Apyrlre Dolrro]utrbre trrexaur'rar{br ycnoperrr.rtr
(ctaruc'rl.ruecnlrii llexautralr q)epM[, ycxopenlle nplr c6rr,r;neurrr Mar]rnrrrr,rx upo6on, ycrio-
pexl{e 3o $ponte ogunounoii y4apriorYr uoJrlrrrr B nepleirAr,rnyJrrrpuorlr l\rarrnrrior{ rroJre, cJry-
qai,r riocoro croJrr{Eorerl,rfi ylla]rrrirrx no.lru) r,r rofiaaano, rrro Bce arrl IuexaEI{Bl{H Buaqr.rrerb-
Eo (He Meree seM B 10 paa) Irtenee a{r}exrr,rnrru, qoxr paccr{orpeunuii rr,rrue ($ 5). lloxaaauo
TaIUI{er riTO [peAIOlteHII]rIe tr{eXaEI,I3I\{bI yCHopeEIIrI lIaCTIlq BCJIeACTBII0 TeIJIOBLIX CI{OpOC-
reii (fIapnep, i{opr'rau) rrecocrorrerrLuu (g 5).

TI.IE N,IECI]ANISNI OF SOLAR FLANDS AND O]I TI]E GENERATION OF COS.
MIC RAYS IN FI-ARES, by A.B. Seuutty and 1r. P. Shabansky. - The contlaction of
plasma around a neutral poin{, of a magnetic field may be connected with the pinch-effect,
arising at Lhe approach of trvo lorce tubes (r,'hich posscss, Ior insl,ance,a force-free field)
trnd the annihilation of their azimuthal lields (Iig. 1). The possibility of such contraction
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al a rapid clrange oI the suuspot iield is discussed, assumirlg thal this ficld is of a clipole"
character'. In hoth cases rve allilc aL the couceptiorr of slrong'shoch vaves corlverging ab

Llre neuLral poirlt. Noar this poinL (at tlist,ances ?u<107 crn) the incident shoch rvave is not
hydromagtietic, its lront oul,r'uns ilre <mag'netic rvalbr - the region of a stroug lield
u,hich rnoves tog'ether rvith the main mass of plasrna behind the iront. After vefleotion
in Ure neutral p1ane, the front oI the reilected shock noves in the contracting plasma and'
a morc or less steady high ternpelature plasma is fonned behincl this front. The higli tern-
pelature plasma obtains it,s energ'y from magnetic energy losses connected rvith the
conl,raction of the plasma. Tire reflecl,ed shocl< may chech or stop l,he contracling rva1l, so.
that expansion or pulsations can sel, in instead of contlaction, this being in accordance
rl-ith oliservatiorrs oI Ilares.

In the hot regiols behind lhe inoident and rellectcd shocks, thelmonuclear reactiolls,
e. g. 103-10ac'r-3 (D,D), can be produced duling the flale (at a deuterium abundance'
t)

;i = 5.1C-s, sce $ 2 and [7]), corresponding to the llux of cosmic rays obser\red in greaC

flares. It is shorvnthatfi'agrnentsof these reactiorrs (mainly plot,ons) s,ith energies of the
order of several MeV ol beilg reflect,ed floui the magnetic walls, rvhich converge 1,o the
neutralpoint, maybeacceleratedtoenergies of 10 BeV. (trnergy losses due to collisions.
rvith particles of the plasrna are calculal,ed and the threshold of injection erelgy estirnated,
g 3.) It is shorvu tlral,the gain in erlelgy at these reflections is determinecl by the final displa-
cement ol the magnetic rvalls and not by Lheir velocity of approach (an approach from 108

Lo 10? is suliicient lor the proton to accluire energy from -2 MeV to ,* 10 BeV afLer 100"

reflectioris). Othel possible niechanisrns oI acceleral,ion are consiclcred: thc staLislical Fer-
rni mechanisrn, acceleraLiol at the apploach of magnetic knoLs, accelcral,ion in an isola-
ted shoch fronl, and iu the case oi obliquc reflecliol oI shock flotts. It, is shown thaf all.
these mechanisms are far less effectir,e (at least 10 iimes) thari [haf proposed above ($ 5).
It, is also sholvn that proposed mechanisrns of acceleration ol oarticles from lheir ther-
mal velocities (Parker, Dorrnan) are not adequate ($ 5).

S 1. O6uras Haprr,rHa ,rDJrelrnlt Bo Bclblrxxe rr y1aplrble BoJrIrbI

Muoro-rucreHHrrre r.{Bnrepetrufl c rlor{oqrrro coruerrHoro r,rarrlrrofpa{a no-
rtaSr,Illaror, rrro BclrLr[rKr{ BosrrrrnoroT rlpar{Tr,rqecnl{ BcerAa B rleItTpaJrbHr,Ix

TOIIITAX X{AIIIIITI{OIO NOJIfI 6I,ICTPO PASBI,IBAIO]qI,IXCfl TPYIIII IIflTEH, ECilI,I TPAAI,IEIIT

rroJrrr BoBJre aroi'i rorrKu Aocrarorrrro BcJrr{r( (> 5.10-' eclcn), Bo;nec rolo, B

B cny.1n11 lr3 I rra6[roAaJrocb ]leanb]roe nellepacrpe[€Jrellrro nonn (upn cpar-
}IEIII,II,I I{AI}IIITIJI,IX IIO,TIEii AO I{ IIOCJIE RCII],IilIT'I), ITOTOPOE CBI,IAETEJIT,CTBYET

06 lrllsHsrerrr,rrr r]la^r,reFrra r,r y[]lorlerrr,rrr crpyr{Typbr rroJrrr flocJre BclrblruHtrr?

T. e. Brrrr.[r]Ar,rT narr (paspyuerrlrc) rroJrrr R pcsyJrbTare BCIrbruItI[ [1, 2).
3ro 4alo ocr{oBaHr{e [peArroJro?fir,rrr, [1, 31, .rro B ocHoBe frBJrerrr{.fl BcrIbrtr]I(II

JreE{rrT npeBparqeHr{e r{afrrrrTrtoft 3rrepI'lrrr IroJrtr R TenJIoBylo Srrepnllrc II arle]l-
rtrrc r'ISJryarclr{{rr coJrrre{rroi,I u,rra3nlr,r. flpocrr,re orrellrerlrqecHrre coo6}laH{eIrI,I-a

IIOHASITIBAIOT, IITO ((YIII,IIITO}fiEIII,IC) ]IOJI'I - lOO ?C AI(B],IBAIIE}ITHO IIA1]I]E]]Y

IIJIaBTIbI Ao rexlleparyp -10?'I(.
B pa6ore [1 ] ucur,rrurrr.r paccr,rarprrBarorcrr ItaK cBoero poAa rII,I]Iu-B{$eHt -

car,roclr{aTlle frJIaSr{trr Boltpyr Hcr:iTparlrroir To.rltu, Bosrrr,rHalolqce B peSyJIbTaTe

ueycroll.u,tnocrr,r rrJraBNrr,I: ccJII{ xapar{Teplroe }rarrrrrrrroe AaRreHrle B Haqarrr-
H6Iit M0N{eI.IT rl}leRr,IuaeT raBoBo0, To nrarHrrTrroe AarjJrerrrle, c}r{uxrarotqee rrJraS-

[ry Borri]yf nefitpa;nsnofi To.rnr.r Ao onpeAeJrerrrJoro Mor{e}rTa BpeMerrr,r, BoB-

pacraer njlr{ cE{arr.rr,r 6r,rcrpee, areM rrporr.rBo4cr.icTByrorqee er\{y rasoBoe AaRJre-
Hrre? r.r clr{arr.re r,rAcr co Bce Bospacraroqeii cKopocrrrro, B upocrei.rurexf cfiyqae
caMoclr{arr{fr rrJrocnonapaJrJreJrbrrl;rx cJroeB BoBJre HeiiTparbIIoli rIJrocHocTra,
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cHopocTr, clr{aTl,Ifl o6ilacTI4 xapal{Tep}Iolo pasl[epa a oflpe[eIlflerc.fl cooTHo-

meHr4eM ([11, {opuym (3.22)).

+ (Y,)' :(+ -,) - *e (h,- ,), , 
-/ 

lli \'/',t),:l--l 
-1 

(.,1)- \2nP,tl / an

rr\e r -*,fu-rroourr,rr,tfipaartepo6.rracru; ?:T+#( 1 n cnyrlls rreyc'roit-' H'l4r
qr,IBOCTr{; n,,, 7,., Eo 

- "po4rr,ro 
Jraala.[bl{],re SHarlerrr{fl rr,llOTIrOCTIr, TCNInCpa-

TypLr r{ rloJrrr n o6lacru ao, a q = 1, ?:iom. Otcrc71a BI'Ill.IIo, rITo y;lie

ilpr,r cir{arr,rr,r lrcclo u lIBtt ]laBa (x:'l) cI{opocrt, c?narllfl

+ == -::- =J,'2v,,,,t v znl?,q

r. c. rl - [2 pere 6o.nrnre xapa1reprrori cnopoc'rr,r A,tr,nesa, ]tolropafl, IIPI'I

4:10", Ir:10' t fru - 100 zc 6;,;qcl panrra Vo.= l0' citicerc. .l lcrrto ulr-

Aer6 r.r; (ioirrry;rr,r (1.1), vro lrpr,I ciriauIII or paB\lepa a1 i\o a, orHoIrIerIIIe

cltopcrcrerl ciriarrrfl orla, - (arlctr)'',, (x ( 1), ralt ItaI{ [pI{ ciliarllll, Ilarrpllrlc}],

or Ar: I0o cll \o ar:lO'c,tr criopocrl Bo3f)acraer nIlIIrIeplIo n 10 pa:'
r. e. 6y;1er. IIopfIAIta l0' c;ttlcerc. flpn raxrrx cHollocrlx pa3BIIRaIorC.fl cIIJIb-

IrLrc yAapIItIe RoJIIrril, cxoArriqllecfl rt uciirpa.trtlor:r rIJIocliocrl'l co clto-

pocrr,io - 10' c,vicerc.
O;quano [plr paccNrorperrlrrr aror.o x{cxaHrrBxra nroil{er RoSIIIIItIIyrb rpyA-

IIOCTL, CDTISaIIIIaTI C BOIIpOCOII O IpUaII,lHe IIOflB.rIe]IlIfI Ca[Ioc]I{aTI',IrI: IOaIeNIy

Ao orrpeAeJrer.rrror.o Bpel{er{u (lr.ntr go uoll}rrrrtrroRer.rirri olpeAeJleIIHot-o r.paAl'reIITa

IIoJIfl R rreiitparl,uoti u.nocnocTr,r) nco4rropOAHoe IIoJIe Il oHpecttrricur atoii
'Torrltr.r 6r,r;ro ycrorlr.ruso. Ecnr.r uo.ne cuo6o4uoe, ItaH 3To rlpe^IIoJraraeTcfl

tl pa6orax [1,3], ro rai{arr crlryal{rlfl,(o BCIIsIITIHII BoBrtoilttlla nu6o npt'r yc;rO-

llrrrr, rrro rrar.Hrrrrroc IIaRJrerrr.re ypaBHoBeIIIII]aJrocL raSoBl,I]I (rro ror4a ne

6yqer crurrr Br,rariBarou{eii ltrorrxreurre), .urr6o rrNrccrcfl riattan-ttrr6o (3arqI'ITaD

I,IJIII rrpCI(OXpaHeHIIe )I IIJI&3N,1LI, I{OTOIILIe BIIC3aIIIIO CIIIINIaIOTCTI, T. e' oyu{ecT-

Ilyer lrcltoropl,tii <cuycrtonoli> NIexaHrlBM - 
rralrrrrrlloe IroJIe, [pII .1]lIItllIIAalUIII

I{oro[]or.o (ullr rrepecrpor:ire) 6r,rctpo rlr,rcno6ontgacrctr cl(cpil{tluilcr{afl I'Ir\r Drtep-

II{fI IIJIASIII,I.

B upr.ruqr.rue rar{oro po/Ia cutlyrll(r.rrr nro}r{er, rrarrplrrlep, peaJr}Illollarbcfl

IrocJre Bbrrroca rra nollcpxHoc'ls Co.,turIa II nocJleAyloqcro c6lntrteulln gHyx

IIarrrr.ITrr6rx rtoJre.Ltr (ropotrTlon) o npou{BorroJIoE(IIIJxI }IaIrIlaltJrelrueNI cltJroBbIx

Iltlrltir, I{oIAa otru c6oity HatIIIIIaIoT IIpurtlIIt&Tb Apyl Ii Apyl'y (crr, puc5'nor1).

Ec;rlr nonsqa ycror:r.rr.rnLI, To AoJrlr{Ho cyrllccrBollarr, aBIrNIyraJrr,IIoe ro,[e ]lLl-

I{pyr roporrTlon *, I{oropoe }IarlpaB,rrerro Bo IlBaurruo rrlloruBorloJlo}HIrbIx IIit-

rrpaRJrerrrrfix lJ xroore rlprrr'rbrna]olrr ropor{AoB. 3rn noJrtl oqettr 6ucltllo yHI{-
qro?r{aror Alryt. Apyla u o6nacri,I ItollraItra (n ller"rtpa.rrr,uoii o6racTu), 'ITo
cHll[Iaer Barlrrry c rIJraBMbr Rrryrpll ToporrAa 11 Iro3l]oJlflet eli clxr,rlraroctl Bo3fie

neiirpa,rrrnoii unocttocur. Ana.noru.rnr,rri c,nyqali, noropufi rroBBoJII'IJr ycnelllrlo

o6rnculr.rr, Ha6[roAaeNrbre oco6errrrocru o4uoft r{B BCIrlIlIeIt [2], norxer BoBHIIII-

* Tpy6Ha rrJraaMr,I c (Bllopox(eurr6rM' B rree qrrcro npoAoJrlrrIiM rroJreM rleycroirqltsa:
.oHa pacilr,rpgercrr; B qacrrrocrr{, ona ueyc'roitur{Ba rro orrroilreHllro It cfipyqlrBaIrIIIo, noropoe
rIIputsOAlIT It IIOfl BJIeIII'II0 a3I'lMyTaJIbHOr"t COCtauIltOn{e]"I IIOJITI.
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HyTb [pr4r BaMbrHaI{I,Irr cI,rJIoBoii TI]y6fiu caMoe Ha ce6fl (na $ur. 6), ecnu roJIblto
:sra cr{JroBan rpy6xa rrplr ee nern6e ]rcrrbrraJra cxpyqlrBaHrle, rrpr{BeAllree K

BOSHHIIHOBeITUIO aBI{MyTaJrbr.roIo IIOJIfI, IIpoTI,IBOTToJIOX{HOIO UepBoHaqaJIbHol{y.

Boarroxen raxlxe KoHTaKT AByx cr,rJroBrrx rpy6on rrlrla JroByIIreH c nporlrRo-

rroJrox{rrr,rM HarrpaBJre}Ir{eN{ rIoJIfI (ua Slrr. a), nor4a Ao I(oHTaI{Ta BHeIxHee AaB-

Jlerrue ypaBHoBertrrrBaJrocF, cyr,rlroft N{arur.rruoro rr raaoBoro AaBJIeHI,II rIJraBMbI

BHyrpr{ rpy6on. Ho npu yrrr,rqro[{eHr{Ir rloJrfl B l\Iecre Houraxra (n uefitpa;ns-
Hofi flrocnocru) Marrluruoe AaBJIeI{}re BHyrpI{ pesno yrla[er I'I Ha o6e rpy6Hu
HarrHer 4eiicrnonarb crrJra BHerrrHero AaBJrelrr{.g, crpe\{flxl,aflc.g c}I{arl Lrx Bo-

BJre ueitrpanr,uoft uocnocrn (aror flpoqecc pa]rHocrlJreu ItaH 6r,1 6rrctpouy
LrBlbfITr{Io qacru rIJraBMrr r,rs o6;rracru Honraxra).

ffii)

BoilMotfirl,re norrrfnl'ypaqtt[I ro,rrfl, fiptrBoAtrrqllc tr turtlr-affctrry*

Ec"nr,t, trariorreU, Aonycrr,rl,ro paccrrarpr.rRarb rroJIrI rlrreII ItaH BIIerIIIrlIe

rrcroqrrrlltr{ rIoJrrI, To rlpr{ orraJrru,rBa}rrrlr cr'IJIoIILIx:rpy6oH paalrorf rIoJIfl}l-

rrocTrr oT DTr,rx IlHerrrrr{x lroJrrocoB Bo3rrrlrtaeT Taltrfie BosIIo}I{FIocTb IIllfll\Iol.o
.croJrnrroneHlrn rpy6ort Apylt c Allyror{, rlro yc}L{IIr 4eiicrwre yI{aBa}IHbIx BLIme

[{exarrl{3rroB, UpI,IROAtIU{l,IX Ii CarloC}r{aT}IIO.

Bropan IIoBl\,rolr{r:Iocrb, nprrBol(flrqafr B npTIHIII,IITe H BoBIII{I{HoI]eIrI'Iro

yAaprrblx RoJrH, cxo/IflII{I,Ixcfl H rrclirpa,trr,noli n.lrocrrocrll, cJIeAyer I'IB pac-
,c[,IoTI]eHLIfl [trTeIII(aIt ucToarHIIItoBllIIerrr]II,IxIIooTHo[leHrIIo Ii O6JIacTu I]cllblUrltu

noler,i. Ecrn uprtnrrrb, rrro rllrno rrrrccr rIoJIe AIIrIoJur (oro iloATBepxtAaerctr

r pa6ore [4 1), ro B rrJrocrrocrrr, repneHllrr{yrrrpuor:1 I{ ALrrIoJrIo (nraruntnr,rii

:DHBATOP), TIATHI,lTIIOE IIOJ]E

,:f,, ,

tl\c a - uarnr.rur,rii Nrolrcrrr, a .1? - paccrorlrlr,Ie or ocrl rrflTlla. tr{elreHcnne

IIOJIfI It [fITIIe llo)I{HO paCC],IaTprlrJtlTb Ii&Ii !I3I{eIICHIre XrOrIelITa (z, ToI'Aa llac-
,crorrrrrre or Ar,rno.rrrr 4o (rrrrtcr,rponarruotii cr.r;tonofi JrtrHI,IIr (c aagauui,Ill BIrarIe-

ulrenr f/) Irar{eHl{rcfl rla BeJrIrrIL{Hy 6 11, otrpei1eJraer{ylo lI3 llblpaE(eItIItI

6a : 6 (H rl',) :3II R', 6R+ R',ofr:3 II R', 6R.
,Cpaenr,roaa repcx{eulerrrrrr /trRyx clrJroRrJx nurrlriir s6Jrr'rBrr rlnrHa (6fir) u BAaJII,I

,or rrcro (6fir), rrrreenr

E

fl)

*Ha{ur.6a
IIpaBJreHrre AoJrlr{rro
prrcyIIHe.

6nr- B,
6/?r--Rl '

npanoii rracrtl uartpaBrell]re Bitrtp]'(Ie[IIoc fII yIta3alro rlo
6lrtr, npournoro,rrox{rrr,rM tro opatsHcllrllo c reM, HaIi oro

(r.2)

noprro. IIa-
yftaSarro rra
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Tot xle peayJrbrar rroryq1111, ecflr{ annporicr,rnrrrpoBarir rroJre rrrrr}ra r(ax Arr-
rroJrrrHoe Ha 6orrrruux paccroflHr,r.flx ()ft0 - pa[uyca rr.flTHa) r,r oAHopoAHoe

rloJre Ha rrarrbrx paccroErrr{flx (<R"). Mrr ar,r4nrr rrB coornolrenun (1 .2), uro
CPABIIIITEJII,IIO T{AJIEIC BOSTT)iTIE]]IIfl C],IJI01]I,IX JI]lI]]I]:I IIA I{AJ]I,IX PACCTO'1I1}IflX
MoryT npr{BoAuTb R SrraarlrTeJrbr{LrrI cABIrra}{ 0I{JIoB5rx JIIr}rIrIi Ha 6oJIbIIIllx
paccTorrIrIIfrx, ItoToprJe Il cr.ury Brfopo]HeH]rocTrr IrJraBr{br B trrarfrr{TIroe IroJre

rIIlr{BeAyT It 3l{aqlrTeJr},r{brt{ IIeIlerrelqeHrr.g}r trJIa3MbI.

llpu arou B orcyrcrnl{e Apyrux rlflrcH o6paaonarrr,re ygapuor:i BoJrrr}r 6y4er
saTpyArrerro, Tan HaIt BoS}{yrqerrrrri, paclpocTpaHflrorqrr0cfi BAoJrr, cr,rJroBrrrx

,rr,rur.rrl Ir3 rltrrrra c aJrbBeHoBcnoIl cttopocrr,ro

V .:U 1{T* = 2. 10s110 -5 :2. 70" c.u,fcen,

o6ronnror ABrI)ficIrIIe IIJrtt3rrlr, Br,rBLmaerloe cr\IeuIeHL{erI 0I{JIoBblx nuguii n
lepnerrArrltyJrrrpHr,rx H lrr,rrl IIalpauJlellrrflx. B orolr cryqae n o6racrrrx, rAe
l,ral.ur,ITr.Ioe AaBJrerII,Ie 6o.rtr,ure raBo]lolo, $ponr RoJrrrbl ue o6paayercfl, Tart Italt
crrJra, [e]len{euarcrlarr rraccrr, pacrpeAerreua rro BCerry o6r,euy raaa (r. e"

HCT (rr0plrrrrfrD, BbrsLrDaronlero o6pasonairrre y4apuoi.i ro"nnr,r). B upncyrcrnr,rrt

AByX OAFrOlrOJrrrllrrrnx r.lJrlr IrecrtoJrrrr{r{x lrflTerr ABil}rtertre rasa B HanllaBJrerrllrrr

or oAuoro rrflrna H Apyrox{y nllr,rocranoBrrrctrBo6nacrnuer,irpanrnor,l ro.r-
Hrr, !r o6paayerca orpa)neHlrarr yAallHarr BoJrrra, r[pour Horopoii 6yger
pacrpocrpaurrrr,crr ro urenaroqeMy B uer:irpanr,Hyro roqxy rasy. flpu arou
Ire o6frBare,[lrro, .1106],I I,I3lfelIe]rrrfl ux uoreli urJlr{ c}IHxpoIr}Io, T. e. BIJBbI-

BaJrrI oAI{Har{oBbre rro r.rrrrerrcrlBJrocrrl Ro3nryrrlcrrl,rg. Ecnn RoarryqeHr{e lrorrr-

Jro or oAlroro r.flTr{a, To rroBoe paBrroBecrJoe rroJro}Herrrre rleiiTpaJrbuort to.rHn
crfecrflTorr rr croJrnHoBeHr,re AByx yAal]H]rx nolrr (r.rnr.r raloBbrx rrorol{oE,
B cryqae r{or,qa rra[alon.(ar BoJrIra rre ycneJra cr[opuirponarrcn) 6y4et ne-
cIIMrleTpI,IaIHLInI.

3ta rtaprnr.ra, oArIaIto, Ilcrpeqaercfl c ror,l Tpy4rrocu,Io, qro LrBl\relrerrlrrl

uoneft flrrrerr cl]aBFII,ITeJTrr]Io r\rcAJIeHIIL,rc. tr{a yc"TroBrrI rrer{3]\re}r}rocrrr r[ar]rl,rr-
rroro rrorona B l(Brl)fiyrrlciicn u.naalre

AII
lr, *rotv> II:0

trro;{trro ol1e]rr,rrr, (uo uopn4rty Beruqrrrrbl), uro r.rBN,reHerrr{e

q&-&?/r.
d1 ' lt dt. '

dI-Iec;lw ?rff rrllrrrrrrrrr Aalrie - t0 - 2 eclcen (rfanrr,r.ieonrr oHo uensure), ro

Yj'= - #, . 1o-':0, I t;tr lt'et.

B .nyurue,u c.tryqae, ]r coorBercilBrrr[ c r-ra6"nro4errlrlrurr 116r r\roE(eM cqrrrarr]
cHolrocrr, cl(rr.lra cr.rJroBr,rx rr,rsr,rri -l ntt,lceru (xor.:i cur crropocrrr orrrocrrrcfl
cxopee n ArJr'rlrierrr,rrrn{ B A o Jr b crrJroBr,lx ;ruurrii). Ilpu ranori crtopocrl,I }Ia
paccrofrrrlr.r'{ fir : 10n citL \rbr rro}r{err o}r{rrAaTrr Ira llaccrotJanrw Rr=7.0'o clt
or ILflrIra (/?, : {01?1, naupfl}r{e}IrloCrr cocrallrlaer -l ec) Cltopocrll cABr{ra

-70 nnlcen O4nano rre r,rcrrJrroqeno, qro nrrerorcrr 6o;ree 6rrcrpbre rrBr\{erre}rrrrr

rroJrfl, noroptrro Ao cirx [op ue (bur(cupoBaJrrrcr, r.ra-Ba orcyrcrBr,rfl cr,rcreil{a-

Tr{qecl(r{x r.rauepenlrrt uora.
BeeornocrmeJrbuo n roN{y, Har{ Boar{r.rxaer yAaprratr BoJlHa - n cno6o4nom
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IIOJTe B peByJIE,TaTe CaN{OciiftaTIIrI IIJII,I B IIJra3NIe BO IlIIeIrIHeNr IIOJIe IIflTIIa

npr{ ero pocTe 
- 

B1ruBlr HeiiTpaflr,Hoi,i ToqHII rIoJIe oqeHr, NraJIo lr
yAapHafl BOJIHa lia0llpOCTpalIfleTCE IIO IIJIaSNIe c l[ a JI LI M MaII{I{THI'IN{ IIOJIeM.

B nciirpa,irruoit To-rne (n"nocxocru) BoarlolnHo croJrltrloBenl{e yAaplrblx BoJrII.

lfc.rur c:rarxr4Barorcfl BoJrlrbl oAr,ruaI{oBofi IrIrreHCrIBI{ocrrr, To AJIfl I{a}I{Aol,i

r{u BoJrr{ MOETHO paoorrarprrBaTb lrpoqecc CT0JII{E0BeIIII'I JTII6O HaH OTpa]I{c}Irre

oT crelrntrr, ilrr6o ltalt nlloHrlltHorreHl{e oAHofi yTlapnor:r lloJrlrr{ qepea +poHT

Apyroii. Ilplr arou Spour orpall{eHHo}i y4apllofi BoJIHLI (unocltuii ll cilyqae

c'roJJKHoBeHr{rr rrJlooliux uoru) 6y4er paclpocrpaHtlTrcfl B A B rr ilt y JrI, e fi-
crr en{y }raD cTp eaIYr c}I(r{Maroueft cfl rIo Hanp aRJIeIII'Irc
r{ r(ecTy oroJI I{H O u e IIILI c p eIe.3a r[ponToM Orpil]ItcHIIoIl BoJI-

rrbl cpeAa rrelol{Bl{ixHa. Ilpn cro.rrriuor}errlrllr yAapr'rux IloJrII BIratIlITeJrL}IatI

AO"Tr.rr r x lttr{HeTl{rrecltoIl SHeprl,itt nepexolllT B IIaIpeBaII]Ie IIJIa3r'Ibl: B SOHC

cToJII(rroBelII4fl, ToaIHee, B BoFIe, SaxtlaajerlHoii orpamenuori BorHoii, IloSnloEt-

rrr,r rellr[orrAop]rr,rc pealtqrlrl, rfparuen'lrr HoropL,Ix o6.uagarot arleprlreli,

AOCraTOrrrrOii gnn r,rx /IaJrLltei.iruero ycl(opeHlrfl. 3to:r uporlecc ittoinuo ce6e

rrpeAcraBrrrrr cJrcAyroqlrN{ o6pasorr (uo4po6nee cNI. I{IIxte): qacrltllbl llpore-
Taror Sporrt orllaHer.Inoii BoJrrl,r nrrJrorb Ao o6Jlacr[ c cIIJILHLI]I I{&IIII,ITIITTI\{

floJrcxl (ltarrrnrrroii (cTelrltlr)) rr [ocJrcAoB&TeJlr:rro orpa]rialorctl or DTI,IX l{a-
rlurrrrLlx crerrox, ABtrrarcrqrrxcfl u rralpauJrerrrrrr It ueii'rpa,nr,noii ro.rrte (u.ntt

nJrocHocrr4) co cnopocti,Io cpeAr,r 3a +poHrorr naqaroulef,r BoJTIILI.

Paccrrorpnrr reflepb rlo/Ip06Hce rr]lJrerr{fl, cBfrB&Hrrlre c yAapHIJMIT BoJTIIaN{I,I

Bo Bcrlr,rrrrxax. tr{eineperrrrfl cno}locr,Lr l(Rrrmerrr4rr cBerflrqrlxcr tfpoutou r[ pac-

firrrperltrfl Bcrlblluel{ Ira /I r{ C It e, a TaH}r{e ortol]ocTl{ BInTIITI{BaIII,I.fl BClILI[reH

rra r n rr 6 e Aaror Brraqcrlrlfl, rllyrfir'Ipyloqlreca RoBJre 150 rculcen, oAuar{o

y 30% Ilcrr;ItrreH, HaIt rroltaar,IBaer rrpocIIorI] AaIrl{r,Ix, rpuBcAcHIltIx B pa6ore

15l, arrn cltopocrlr npeBr,Iuaror 300 nnlcetr,. Bylqcrr rl&BbrBflrrr 0rlr Bcrrbllrnu
((CITJI bII];IXTII)).

C;re4yer flprr DTol\r nrrerr, B BI{Ay, rrro DTII cl(ollocrr.r orrpeAoJlflIorc-fl rlo
Hr{Ho(tr,rJrbMar\'r B Jrr,rrr[rr IJn, 'r. e. orr-rocflTcrr R Toft cpaBIrI{TeJrbI{o xorloAlroii
IIACTI,I IIJIASMIi, ITOTOPAfl COAEI]}fiIIT I,ISBECTIIOE I{OJIIIqECTBO IT E it t P A JI I,_

H r,r x aroNroB. Bo $porrre me yqapuoi,i BoJrrrlr reN{fiel]aryprrr croJrlr BL,rcoItI{,

qro llcreAcrBlre [par(Tr{rrecltl{ rloJlrloli I{ourra3.r{rrtr{ ]roAopoAa o}r He cBer}ITcf ,

I{ TaI(rIe {pourr,r RLrByaJrb}Io lre Moryr Ea6JrloAarLcfl, aa rrcl{Jrloqerruexr, BoB-

MOII{HO, BCIILIIIIeI{, I{CIIyCI{aIO]qUX HeIIllepbIBIlyIO ANII'ICCI'Irc' I(OTOpafl Hpaiille
KparHoBpelreur{a. Iloarorry rrBMeJ]erruIrre rIo H,-ibI,IJrr,MalI cltollocrI,I orIIo-
cfrTct{ cHolree I( llacIIpocrpaHeIIrIrc npoqecca oxJra}fiAeIII,Ifl, IIoorIcpeAl]oro
ts rex (neputfcpuitnrlx) o6nacrrrx IrJIaBI,ILI, rAe 6poHT'yllte rllorrlerr r,I rAe

BcJre/{crBr{e pexom6unaqnlr cr}eqerrrrc rrefiTpaJrr,rrolo noAopoAa craIJolrI{rcrr
ylr{e Baxlerrrbrlr. q)arrrrrqecrt],re cnopocrrr ABrrlxeHr,Ifl {ponron 4o.umulr 6r,rrr,

6orrure ynaBaHrroii BeJrlr{rrr,rbr. Ecrlt drporrr naAalotqeii uoflur,r ycrc.rr crItop-

I,ll,rpOIlaTbCtr, rra paccrotrFrrlru -! 70" cn or Hcr,irparrHoir ro.lltr,r, To, I{Br,rraflcb
co crtopocrl,ro 300 /i,,,\t f ceni oll rllroii4er aro paccrorrrll,Ie 3a nilel,rn-3 cen. Ta-
xoii nporlecc irpai,irre rpyAr{o {nrturponarb, ccJrI,I Aa}I{e olr 6ur 6st orrleqeu
ycrrfleHuer[ c]learerrurr BoAopoAa. Iloar:orr;, Ilpoqocc 6lrcrporo c]r{arrrrr rrJraS-

xrLr BoBJr€ rrer,irpa;rr,uofi roqrtrr (rr. 'r.) co cr{opocrLro -10t c,ttlcen c 06}ra-

BoBalurcNr ua4aroqeii y4apnoi,i RoJrlrr,r B rrpl{Irrtlrile Dltcrrel)lrl{errra;trrro o6ua-
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py)fiIlTb O{eHL TllyA}rO, ec.rrrr rre rreBosr{on{Ho. (Bo3r\roHirr0, rrTo npeABecrrrrrHr.l
BCIIIi[IeIt - ([IlqI{II)) ]IaAIIOUSJIyaIeIIr,rfI, BOSHIII{aIOIqrIe 3a HeCItOJIbI{O CeItyIrA

AO Borrhrrrrcl{, trBJrfl roT0n rrrrArirraToltoilr TaI{ ot'o [poqecca. )
Bo;ree ccrccrBcHrro noorolry cRflBarl ua6"uroAaellrJe u .rrnHrrflx uerirpanr,-

Iroro BoAopoAa ABI,IlrtcHlra rlpon'rr,n uo RCrrbrrrrxax co Broplrrrrbrlrr.r upoqec-
catr[r - npoqecca]\rrr pacnpocrpar.reHr.rrr o6nacrlr rroRbrrxeriHoro noa6yx4enr,ra
r.1 I{Orrrl3ar{1{rr BOAOIIOAa (uprlvcrr - neplr{eprrlr aror:i o6tacrrr, rAe r.toHtI3ar{nrr

BoAopoAa rrerro,Trrrafi), cr]flBarrHlrx c npoxo]r{AoHrrcrr orp a}fierrlroir y4ap-
lror:i nonnr,I. B rartolr cryq6ls crtopocrl orparHcunofi BoJrHLr 71o.rrxna 6r,rrr,
SaBeAOrrO BrJrre Beirrrqrrrrr,r !50 nnlcen, a Airf cr,rJrbrrbrx Bcrrbrrueri tsbrrrre

300 nnl cen. flo-nn4rrrrorry, rrc 6yACr lrcocropor-rirrbrlr rllrrrrrrrr, ec -500 nulcerc.

B <ycaxl, .noBHLlItaIoII(ux r] cITJILHI,rx BCrILrrrrr{ax rr rrpcACTauilrrmrqlrx co-
6oii, uo-nlr4rrlroxly, rroTorirr, crllyi.r, o6paaouaniilrc Ir peayJllrare orpaHerrr{oti:
y4aprroit BoJTIITI II ItyxiyJrIIpotsaIIIrl;IC oltp)/}IiaIolUI]r I{x rlalrHrrTrrLrtr IIo.[etrr,
rroJrrrafl rxrrpr{rra rtpLrJrbcB ,rrrrrri.ruI IIo Aocrrrlacr 06r,r.rrro -10 A, arro coor-
BeTCrByeT CnOIIOCTTT 1t60 nnlcen 3ra crtopoc'rr,, cooTBorcTByrorqa.rr Aa.[er{rrar
ItllJ,rJrbrrilr Jrr.rHrrrr, AoJrE{rra 6r,r'rr, orneceHa I{ carrLrrr rny6ortlrlr qacTrr[t Bcrrrrrlnrtrr,

IIOIITONTy, eCJr[ CIIpa]TCAJTIIBa r{alta ItapTIIHa, OT0}I{AeCTBJr'Ircqafl ABrr}fieHl,rfl
Bo ncrrrrrtrrnax c orllaxerrrrorl y4aprroIl no.rrrroit, ro Era criopocrrr AoJrlr{Ha 6;rrixe
Bcero coorBercrBoBarr cliopocrrl $ponra eroii Ro;rrlr,r. B or4e;nrnbrx, rpaBAa
pcAr{rrx, cJryqnn, cr(ollocrr{ oT 500 4o 600 nulcerc na6.rrro4a.nlrcrr y Bcrrbrrrre}r

IrerocpoAcrBeHrro rra Llo-$rrnr,rrax (crr. [51).
lt aroi.i E{e crropocrrr orlla}r{eHHol"I RoJIrIbI, 500 nnlcen, r{br rrpuxoAr{Nr rarix{e,

r.rcxoAa r,r3 yrtaSarruolo urJrrrre [peAcTaBJrerrr{.8 o Rcrrb]IxHax ltar{ o nr'rnu-os-
rfenrc, rAe clr{arue rrporrcxoArrr co cr{opocrr,ro -108 c,\Llcet. (Cnopocrr, orpa-
nterrrioi:r BoJrr{T)r ilopuArra rroJroBr,rrrl,r cHollocul na4aroqeri. )

lpagr,rcnr iroJrrr Boa.rre rrerirpaJrbHJ,rx roaren, corJracHo pa6ore [2], uopag-
Ha 2-5.L0-' eclcn, rar( q?o rra llaccrorrur.rrr -10? c.rL rroJrc lre rpeBr;rrxaer
HecltoJlr,Hrrx rayccoB. B ro me Bperrrr xapartreprrbre AJrrr BcrIL{[rI{LI BrraqeHl{fl

Telrleparyllbr r,r rrJrorrrocrr,r T nv 104 oK lr iz nv 1013 (aTn anauenr{fr xapar{rep-
Irbr AJrrr nepu(bepurl lrcrrr;rrlirl), rloarorly nltT x 10 r.r ua paccrorrHl,Il{ or netl-
rparrbrroii roarrrlr -10' cn Bbrrrorrrrflercrl ycJroulrc (H'zl9n) < nkT. C.rre4ona-

TeJrlrro, rlaAaro[Iarr yAaprrarr I]oJrHa IIa paccrotrnr,tnx 10' clt ot u,eirtpa"nr,rrofi

Toqr(r,r B rrellBoNr uprr6.urrxierurrr He rrrApoNrarHIlrlra-a, T. e. rrIJ rroE{cilr rrpe-
rre6po.rr, BJrr,rrrrrrenr xrnl'rrrrrrroro uo.xfl IIpiI IrrI.IIIC,IIeHurI Irallarrcrpou y4aprroir
noJrrrLI. CtropocTr, Bn;r1in Do B0rrbrlrrlto npII rIrItIItITux T u /?, BeJrlrrJurra y {n|t ,=

:=4.,9. t0u, uo rrpariHoii ucpe rr 10 paa r\rcrrlrutc cliopocrlr orllall{o}IrIoii y4apuoii
IlOJIIIIJ, TtlIi rITO y/'.\allIIbIe IiOJIIIIJ, IIOBIIIIItaIOqI'IC BO BCnbIIUI{aX LIO}I{HO CrlI{TaTb

c rr.rr L rr r,r r\r il (.1uarru l\{ara,V1 >10). )ic;IIi nallaroqafl yAaprrart Do.uHa crr.rrb-

trarr, SI{aqerrrrfr IIilpar\lcrpoB 3a r[pr,rrrrcilr crar\IIorritp]rt)ii orpamerrlroii uo"rrrrr,r

(or:lre.rour,t rirrAcnoo,\r 3) cnrlarrr,r c rlapitxrcrlltu\III lltl/i&Iolrqeii uo.urtr,r (otlrc-reur,t

urrlerico,\r 2) trcnecrrrt;L\I coolltolncur'reu [6 ].

?,i?,: i=r:2,5; P,llt,: }] : 6;

'l',f T,:ft, I 
"! 
U,: H :3 i2;

o,: l/ m#:ffi o,:|,,; ^t:'*:5i3,'
(1.3)



rqe p, ]), 7' - rlJror]IocrE,' AaBJreIIl'Ie r{ rel\{ilcllaTypal a,2-cltopocllb $ponra
orpairteHlroii lloJrIrLr orFroclrreJtE,Iro rp&HI{I{I{ orpail{c}II4E, T. e. or}IoclrreJrbrro

rrefiO[B].lx]Ioii CpeAI{ Ba $poHTOt{, BeJII{qI{IIa At eCT:s CItOpoCTb naAalou{efi

BOJrHrrr. Mrr nn,qull, alro nplr ^1 
:5i3 BerlIquHa or:+ar' TaR rIrO, [plIHI{-

lrafl, COtJIaCHo IIa6JIIOAeHIITIII AJIfl CIIJIbHbIx BOIIrIIIIeII, A.r:500 t{NlCerc,

npr,rxolrlrNr rr 3r{alrcrrl,Iro cltopocrr{ naAalolqeft BOJTEI;I Ar = 103 KMf CeK, B CO'

OTBeTCTBIII C npe/lCRaiJaUIIOli CHOpOCTbIO CiIiaTI{rI l]JJaSlIbI IICIIbIIIII{II B peByJIb-

rare rrurrrr-ar!$cxra.
Pacclrorplrll TerrepE yBeJlr,rricl{t{e rcNlncparypl,r LI rrJrorHocrtr B naAarcIqel'I

Bo.rrlre, c[porrr l{olol)or'i AB}I}rierca co cxopoclLro o.t B o6tacur cra6o]'o roJr.rlr

ru6ru3r.r uciir.palr,uoi,i 'r'o.rnu. flprlnltrrrcrrr r,rHAeI{o 1 uaparre'rparl lratsa ncpetrl

c[pou.rou (<uenoalryrrqcrrrrirfl) nJ]aBn{a r}crrlirrrl{r{1 IUrtI Itoropofi rrpI'IHIIIIaeNI

3IrarreHr,{rr, xapar{rcl)lrr,re AJIfl neprldlcpl'1I,I RCIIbIIrlelt 7'r = 100 
0l(,fl, -- 10"c,lz-'),

a l.rrrAerrc 2 
- 

rrapaueTpa,rr IaBa 3a r[llolltort. Cltopoctr, cpeAIJ 2 or-

IroCr,rTeJIr,IIo I o6oatraqlrlt 11, TaI{ aITo Cl{opoc'Lr $poura or}IoCI,ITeJTLIIo cpCl(LI 2

65,gct ar-u. Brrpa;naa nce ueJrr{arl{Irlr alepeB cnopocm (tponra zz1, Il crr-

crerre ltoopl(I{Hal , l'AC clleAa I nortotrtcs (o6;racTn HcltrpaJIbHott rovnll),
6y4eu I{nIerb

?,!?,:^, _ ,ttf 
, p,lp,: ffieJt,,,

T,l T, :fi t,,it,, :'# . 
?rl tt,;

u:#i at-r:\-+ra,; aL: l/ryo,k,i \:cplc!.

ltr:4(t,\ Pr:3,A'10'P, = 4,0'10t; \
l-,-$,Q. 10'I, -8,0.10u; tt:Q,$'1Q7. I

j
I

I r''nr

)

flpu a,: 1()s (,q;rx clurr,ur,rx ncrrrJrrren) uonyr1111l cJleAytoul4e IrapaN'Ierpbr,

xapartrepr{Bylolql{e nJIa3rIy aa dtpouT olt nagaxrrlert IloJIItbr:

?r:4?r, (ttr:4'10"); p2:8,7 '10'p,= 1,2'10u; \
T,-2,2'l0' 7', :2,2'lO'i u:7,5'10'; I

a A,'rfl cna6oii BCTIIITIII{I,I (a, :6' 10'):

(1 .5)

(1 .6)

Salreruu, rrro ecJrrr 6rr ygapuar BoJrr{a 6ura ruppor{argl,rr}Iofi, nax 3To cqrt-

raJrocb n pa6orax [1,3], ro cltaqolt l\farHl{rrroro nonn (Hrl Hr): (p2lp) 6wtt

6rr paneu 3 unu 4, a cxauox reMneparypbl - Ire 6o;ree -3'102, upn'rell yaler

An${yauu rraJryrreHr,rrr uepea {pour iuor 6br rrBMeHrrrb ycJIoBr{.fl JII{[Ir, B cropogy
yMeIIbrxeHI,Ifl cxaqna TeMllepaTypr,r aa SpouroM Ir yBeJIIlrIeHI{fl cKarIHa IIJToT-

Hocrrr r,r l\,rarHrrrrroro rroJl.fl s cursuol,l ygapuoli BoJIHe ne 6o,nee qerl B ABa

paaa, r. e. (II ,l H1)=8. floc.negnee o6croflreJlrcrBo na uepurrii BBrJra[ [o-
SBOJIfJer OTO)r{AeCTBrrrr, Marr-rrrrH},Ie Sepl{aJra, npr{ orpaffieHHI{ or r(oropblx
rrporrcxoArrr ycl{opelrl4e qacrr.rq, co cHaqHoM rIoJrfI Ha $poure BoJIHII. OA-

HaHo aro He raIt, u6o rroJre rrepeA $pourolr rr Ba HI41\{ orJrrrqaerc.fl IIeBHaqI4-

TeJrbHo, r{ paAr{yc E{Lrpaqr{I{ qacrlrrl B rroJre nepeA {pontoru ue 6y4et cyrqecr-

Belruo npeBocxoAr.rrr, paccro.FrHl4fr r{e}I{Ay Sponrduu, ecJrl{ rIoJIe ne.nuHo. Ecnu
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lRe rroJre ilraJro, To 3a +iroHToNr paA[yc ,ffrr]laqrrr,r ollelrb BeJr]Iri, rr ycl{ope-

HUe qacrr,r]I, xoTrr rl }rolr{cr B nprrrrqllile IIrreTE }recTo, Iro He 6yAer e{{eItflrl]-
Irbri\r * (c,rr. rurrxe $ 5). Eo,rruiie arrepuru x{o}r{er AarL Jrlrrnb rrexa}IuBrl ycnolle-
IrI,Ia IIyTel\{ OTlla}I{eIlIIfl qaCTlII{ OT c I,I JI b }I bI X MalHIlTHr,rx UO.rrelt, llaCnOJIO-

lfier{rrT;rx rJAaJrrr or tfpoura rl c6Jultrtamrql,Ixcfl co cl{opocrllo cpeAr,I, llgyqefi
aa Spourorr la4arorqci.r BoJrrrbr. Ilpr,r crolr oArrr,u\{ rra rreo6xoAlrrrr,rx yc.uoor.rr,i

ycltopelrrrfl frRJIfleTcfr ITaJIocTL ITaIITIITIIOIO IIOJI'I B O6JraCUt, npOneraelror,l
rlacrlt{ell N[c]I{Ay nocJreAoBarcJrbrr},Ir{ll orpa}r{eHllflxIrI, rITo ocyulecrBJlflercff
BCerAa B ortpecrrlocur ueit:rpanllloli TotIHu, l4e Sponr o rr e p e rx a e r ABI,I-

)I{e}Ir,Ie nrarntttuoli crerrltrr. flpanrlr.recnr,r, Italt cliaaa}Io BLIIITe, y}fie c pac-

oronrrr.rii -10' cnt or rreiirparrL,Hoi,l nrocnocrrr B.rrIIfIHI,IerI IIaTIII,ITFIoto IroJrE

N{o}r{rro nperie6pe.m. 3ro n cBoIo oare}leAL rrprrlloArlT It troBr,Ilticl{rllo relIlrepa-
ryllr,r aa sponrorr rra4arolqeir BoJTIIL,I [O CpaBIleHI,Im Co C,nyt1n"o' rnl{por{arHrlr-
troit nolnr,r, TaIt Har{ B aroNr rrocJreArrer{ cJryatae cltarlolt rcNtlleparypbl Rbtpa-

.;lraorcrr roi,i nre {opr,ry.rroii
T trr Y-l2a2P," zt " r- (V*t), p, )

'.Iro rloJlHoe AaRJleIII,Ie 34ecr,

n;: n,+!!(' *? I+) :r,++ :;*'
'raH uTo y)fie ll cJryqac IIoJrrr -10 ac Tei\IlepaTypa 3a tlporrrorr ILIAporIarI{I'Ir-

noii no;rnrr 6y4er u ABa paaa r.rrrlne, rrerr B cJl)rqae npoctoiir y4apnoii BoJIITLI.

floaronry, ecJl{ rpeAnoJrar.arb, rrro no sceii o6rracrl Bc]rbrtrtnrl t{a1.Hlrrr{afl

Erreprr,rfl cllaBHr,rx{a c rcnronoli, ro B},rxo;I TelllrotlAepuoIl peanqun r(aracrllo-

{rr.r uecnrl crpr Brrrotr.
floc.rre orpalr(cHr,rfl u rreiirpanr,uotlt unocrtocrlr IIoBHIII(aer orpairiellliafl

T/Aaprrarr BoJlrra, Itoropafl, oorJracHo titoprtynarl (1.3) n (1.4), xapaltrepll-
Byeroa cJreAylou{i,Ixlr,r rrapaxferl]ault (4;ra clrnr,noi'i ncusrunu);

^ -, \?2: 1,8. 10-,,; (n,:10'n); pr:6p,-7 ,2.70u:t't--1u 
I,r:,,rl,r:Br|.l1r. (L.7)

(Aro c;ra6oii BCrIbIrrrItIr re )r{e BIraqerII'Ifl 65'4yt P, : {,8'10-12; Pr:2,4'
,70' 'l', : 1,2.70' .)

finr,rraacr, B rrarpaBJrennlr 6orr,rurrx rrarlllrr]Ir,rx uoneii: (uancrpeuy c;Hlt-

,uarorqei,rca cpe4e), {pour orparxennoli Bo.[rr]I ]IarorIl{Ilercrr B onpeAenerrrlrri't

t[olrer{T ua o6lactr, c oIIJILEILIM IIoJ]e[{ (r'rarnrrtnyrO Cteuxy). Ecnu rpy6O

fl]leAcraBlrrl ce6c rrepexoA or 06racru co c;ra6r,tu rloJreNr s o6nactr c cI'tJ]LHIJI\'I

:froJrelr B BuAe orlrrerrLrtr{ NrarrrrrlT}Iolo flo"rrtrr To n]lrl Bxo]li[eulru t[pollta ot-
parxer,rlrofi RoJrTrl,I u o6.nacrr, 6otrr,moro [oJr.fl or (rpaIrl,IIIrI) I]asAeJra uor'i4yr

..ABC BoTIIILI u o6e cropoIIIr (pacxo4nquccrl BropusHlie BoIIlilr). f{urrrxerrtre
r!ltonra otpainennoii Bo,rIII6I (panuo HaIt I,I AIIIIII(SHI{e uarltr,ruroi'r crertntt)

Irolr{oT I}t1L{e/{,[I,ITITCTI lI.]Ir1 BOBCe IIpUOCTaIIO]]I'ITIrCfl I{ IIOIyT BOSHI',IHIIyTb n}',rr'-

c&L{lllr, IIeBal}I'IcI'INIo oT Toro, aIeN{ BbI3B&I{o ABII}r{eHlIc NIaTHI'ITHoft cTeunpr -
trc),croi,iqr,ruocrLro rrJra3ilrbr r,rJrlr )r{e BHe[IItI,l[I ro orlrorJ]eHl'llo H BcIrLImIte

l,rcroqHr,rrroNr norx (pocr Nfarrrr,rrrrolo rroJrtl trurell). TaItan I{aprrlHa o5r,ncrrset

TB"o".ql{rarb, EarIpII!{ep' rI.:L03(Hr:10 ), to paArlyc }Hllpaqrlrl trporolra r,6yger
.scero -1.;ca np11 ?1:104. Ilpl'r c"na6ou ]1{e troJle' rlalpllillep Hr:L}-o, uaee'tt rrxl06 c'tr'

r{ r"2 IIpr.lI{epEO TOIo }I{e [oprIAKa, 106, r. e, 3a Bpel{fl CXJIOII'IBaEIIfl (-rr/ar) qaC'rIIqBI IIe

I flc[LITaIOT OTpa]I{eIIIlI'I' TpIIBOATIIqIIX I{ lIX yCI{Ope}IlIrc'
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ua6.lroAaerrhut {axr ltoHernroro, orpaun.rcunoro pacruupc}nrfl I}ctrbl.Irrex I{

uy"rrrcaqlrii o6,lracru, aarurroi,i cBealenueiu BcrrbIIUHlI, a ranx{c ilpllqyAnuBoe
pirorroJrolHerrrre 14 pacIIpocr'])alr('ilne (re cBclleltrrfl, ItoTopoe 6y4cT onpc.teJlnTlro.fl

oco6ourrocrrrMr{ B tonorpa([r,trI ]\,ralHr{Tr.Ioro rIoJrrI.
'.['axnlt o6paeolr, c]rrarl4o r\,rarrnrrrrrrl\{r,I rloJrtrrru IIilaar\rLr Roltpyl tlotlirpall-

r,roi,i 'i'o.rnr,r lro)iler rlpllnecrl.r. H ct6paaoBar'ruo 6o.rrec I,I.uI{ MeIIee ctaqltonalluoii
rlbrconorer\{frepatypnoii o6.lrat:rm, l'an rtari olrcpr'r,rr{ orpax{elruol"I BoJIITLI tlcl)-

[aoTcrr ]r3 BcTpeaJ]ror'0 ciHaTr{rr -- /lBr.rxte}rurr o6JracTc)]l c 6onr,rulrN{ rIoJIe}I,

To (npcl\,rrr iftr.rBr{r,rD gT orl nuconoroj\,r]reparypuoii o6rac'r'r,t ea drporrror{ orpa}I{eH-

Hoii BoJT{rr,t 6y71cl oupcl(oJrfrrrrorr cr{opocrr,rc r,rilx'rer{e}rr4rr x{arHI,ITrIoii e}Icptll}I,
uprirloArrqci.i n crnantrc, r{o1'oprirr rro}Ker 6u'rr, crrr;arra co cpaBrrr4TeJrb}Io ueA-

.irc[rIrr,rii.rtI lrBNrerteH14rx,tl,I tr{arrrr{'nrolo rIoJll (oco6etrlro ecJI]{ oHI{ orpcAeJIrIIorcrI
ycrr.rtolruorr IIoJrrr flrrTr{a). 14 lrlrrru o,ToBa$lr,r, BpeMrr llaclr}Ipel{I,Ifl I,I cyrqecTBo*
BaHr,rl oT parxer'rnor? Ro.rrlJ6r 6yi1ot cyrqeorBenHo 6olr,nre BpeMerrrl cyrqecrBo-
Balrr.rrr ua4aroulefi Bo,rrHLr (uecrto.ur,no ceHyu4). ltrcrrt cy4nu, 06 orpa[tertnofi
Bo.rrre rro rpaHr,Iqc pacrrrr4ptirolqci,ica o6,ractr.r RcIIr,Iurnrr, paBr{cprrl noropoli
AoxoArrr go 1010 cJd, a ofiopoorb - Ao rrccItoJIbltlrx cor nwlcen, To upeNLtr E{I,IaHI,I

rir,rc,or{orer{[epar:ypuoii 06;raoTr,r 6y,4er Aoxo[r,1Tr, go 103 cen.

$ 2. TepmorrAeplrbre peaxqrrrr n o6.uacru lrefitpam,noii to.rnn

IzLuerotcfl yKaBarrr,rrr 17l, vro n aruoc(repc Connqa upr{cyrc'rBylor It He-

Brraq[TeilbI{oM r{oJrEarecrB0 ,rApa /(efirepun (oTuocntenr,rroe coAeprnar{I4e

(D/r, = 5. l0-"). B nr,rcoxotc^lrcparypnoir o6nac'rn ue)fiAy uLINrr{ ilIo?r{er npo-
TeHarb peartqrra crrllTeBa

D' + D'-- - (l lo' 'I- 0,8 Mat) -l- (n -l2,45 tVIe s), (2. 1)

uJru Ililurrolleporrl'rrarI eii pearulurl, [pru]o.Ilr{II\artlt o6paaorattluo irllururl:

D'-+- D' . (II' )- I Maa) -t- 0 l'- 3,0 /YIao). (2.2)

13 peaynrrare rrorrRJrerru;r Ilr:' r.r IIE uolyT r{Arlr r}ro})nrrrrblo p0attqI4I,I, cctlc-
rrr{c r{oroprix 6o,rrrnre, ucrr coyeurle poartrlnr:i (2.1) u (2.2):

IIe' -f- p' - '- (l l e{ + 3,7 Mec) .}- fii { 1,4,5 Mas),

ii'+-D' ' (IIo'-f- 3,6 Mac) -l* (n -|- 14, I Meo).

(2.3)

(2.4)

Oqeru.rn rlBrxol( or rollruorrllc])rrr,rx pearrrlltii (rJrr{rrrr]Il -rliop Tqerh:eprtrr rr o6-
ilacrr.r ueiitpa.ur,rloii 'ro.rr{n lla r[porrrolr o'i])a]ricHrrori rro;rur,t, r'l(o, coJ JIacllo

clrolrrry,re (1 .7), uo?r{rlo llpl.rlrttrr, tl =.- lQtt 1;1g-3, 7'r-: 11,5. 10"K. Lllrc.no

poanrqaii

ni (3aei) clI- 3 cet- t 
, (2.5)

/lp 
- 

Ito}It{€}l-
paclrpeAeJIcHr{ro

IlAe o 
- 

CeqeHUe peaHqIIII; Ooo 
- 

OTHOCIITeJIbHafl CI{OpOCTL;

rpaqzn a4ep gefirepr.rn. Vcpe4rrenrre rro MancneJlJroDcnorlry

aam [8]
(oooo)-2,6.10-'n .7'-'1, exp {- 18,767-'t"y,

7 Uar. HpbrMolroii o6cepusl., r. xXV 97

(2.6)

Rro: *



rAo 7'- B Kel. Ilpll 7' : 3,5. l0' oK :3,02 t{98 fionyc.frM.

(oapp; : 0,49. 10- tn l0-1E'?6'0'4!/1"t : 0,49. 10-r8'? = 1,0. l0-". (2,7')

Tarulr o6paaou,

I

Roo:7 (+)' n'| (ooon): b,0.,0' (#)' cM-' cer-'. (2.8)

flpunuuax corJlacuo pa6ore 171, += 5.10-u, roilyquM trptr AJltrreJlbr{ocrl(

Bcrrbrrtrfitr / = 10' cerc B:rrxo1 rpoAynroB (D, D)-peaxqur

/Rpo = 5,0' 10" : | ,25. 10t .rac'ruu Ha c !fis . (2.e)

9uono ycr(opgeMbrx Ao pcnrrrrrBrrcrcrux enepluii qacrr{I{ B cEJlr,rrhrx tcrrnllu-
I{ax, [o-BI{ArlrlIOMy, Ee rlpeD},rmaer /?per,= l0n c.\r-t, .111(J 6luaHo I( ficlryrlsH-
lloi,i BeflusuHe, oco6enHo ecJIIr yqecrrr, q'lo iJeJIHaII{rIa n Mo}I{er 6tn't,
B 5-10 paa 6our,rue upunrToii (oqcuna flp"r:l0o cJvt-t orrrocrlTctl tt oqeHb

cr{JlbEbrrr Bcrrbrmr(ar{, I(oropr,re 4aur o6rquft nr,rxo4 4o 10" peJiflrrlBr{crclil'1,\

uacrnq). TaHnru o6paaou, oAEr{ reprlorrAepllrjle pea(qIII{ (D, D), BoBrlufialo
rr(rre Ba {poutom orpaxennoii BoJrHr,I, r{oryr IroJr}Ioorblo o6ecuesurb lta6.rtro-
gaenrmii Rr,rxoA peJrrrrr{gr{crcn[x qacrr4rl Bo Bc]-rbrrurtax IIpIr rot\{ coAepffialll{r{

4efireplrrr, rroropoe cJleAyer r{B cner(Tpocxonl{qeclir{x rlar{epenl'ri, l7 l,
[.nx cra6ux BCrrLIrteIt (-70% o6qero uuc.ua) relltreparypa I= l2'100 =

= I /rJB, uro R TplI paaa rll{xe, seNI Ailx crlJlbr{Iix Bonhltrtert. 3ro .qattr

coqeur{e (2.6) - 2,6.10-" r,I RLIxoA (2.9) or peattquii rroHI{}I{acrcrr l 1000 paa.

Boanrorxtlo, c erl{rl cBrrgarl 'ro'r tlaH'r, rrro roJlblto 6orrr,ttrr,re BCIrbrmHLr (r} Ito-

Jlr{gecrr}e ue 6olee 30% ot [o.rrHoro Irx rrrrcJra) corrpoRo]r{I(arorcR nr,r6pocort

r(ocr{fiqecnrrx ly.reli.
Ognorpeueuno o urJxo/{oM BaprrTr{e}rHr,Ix qacrurl 6y4er I{I\{0rrl nroc'r(l

r:|l;IxoA ncltrporton I{ij IJCrburItII, trII{HIl\raJILrIoc BHLITtel{ric Ito'ropoto ortpe/(0-

rrrro'rcrr rlopuylort (2.8), 'r. e. 6y4er - i,25.10' qacnutqlc,+'t3.celr (nponre

poarrr{r{}r (2.1) uclirporlrr I\{oryr IrorlluxilrL rlp}'{ pcat(I{tr.w (2.\). lfactr, a'tttx

rrerii'r' pouou Rc'r'yflr,IT Ir peal(IUII,I

I{'f z- D'*T,
D'|-n*H'|2n,

lpr.{rrell qr{cJlo pearirqLrii (a), npn ITpoqfix I]t\llIIbrx y0JIoIllIux o !'= l0n pita
nD

6oltrre, qcNr rrlroJro pealrru{r"{ (6). Eclrr Tlairie ltaix;qr,rii uelitpott ItoryIrLlTl

R peanr{uro (a), ro uau6onstltrlil nr,txo.q J-I(BaIIrot} 6y4er - l0'ctvt-t cerc-',
r. e. rTorolt T,IIiJJIyTIeIIt{ii 5yge'r .- l0' . 10n:= 10t' rcBf Cm', cro B o6.rracrll

arreprui,i - 7 Motl coo'ulc1'crBver rloroliy - 10' ollzlc.\12.cerc. y uolepx-
Iloclrl 3e,rtrr.r rrpr{ paaxltpc ]lcrlbruHrI -- 10n ato coorBcrcrllyt:r ffolt'olty

- l0t. 10-t =: l0-' epzf c.tx2.cerc, Xo'rn srir BeJrlIrII'IIIa 6,u-r'rana It AaIITILTTI

pa6otrr f9l paxernlrx l,I3uc]lerlrrir, c,re71yet IL\{crrI' s BrlAy, rlro oIIa ill}JlrrcrcrI
cr{Jlrrlro gasuurenuoft .

(:2\'
\n/

(u)

(6)
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$ 3. IIorepII ofleprlrlr B cpege r{ alreprrlrl ullirteItqlrn

Vcnopenr.re aIacrl{rtr ilp}I ctoJrnHoRel{rrrrx co c6,ru;narotqraulrcn Ma tIlrtr-
rrr{l\Il{ croEltaMr( BoSnro}I([o, ecJrH RoSpacTal{re SHepI'I{I{ npl{ TaHIrx cToJll(uo-

rrer{L{r{x 6olr,ure noreprl Blreprur{ rprr croJlr{rloBcnuflx ycttopreltoii rlacit'I{qbr

c. Ap.yrnlrr{ qacrfirlar{il cpcAr,r. Paccuorplul rrorep[I, ]ICIILIrbIBaet\lr,re neno'ropofi

rrpo6uoii uactltqeii I\I&ccIi ,2, Anl{mylq,eircfl cocliopoclrI.ro.lilptt coyl.\apeullrlx

c r{acTlrr(arrr.r .rr'acct; tttt cpeAI;I (uacruqauu uo.rrfl) c tcn[epalypoi,i 7', w

rrJrorrrocrr;ro nr Couracno pa6ore [10],BIlelln Ilorepr{ HaIrpatlJIeurloro

rrr,rrryJrbca n1to6uofi sacrr{rlbr trpr{ reaurto4efictonu o qacrl{Ual\ltr{ rtoJIrI

(rrpeulr, Ba ltoropoe npo6uar qacrur{a orI{JIolltlcrorl rlocrerlelluo, L{t}-3it

coy[aperurii, na 90o oT cr;oero ilcpBoHaaIaJILIrofo rlarlpao.nerrl'rr)

us
LD-

Ap\to (L,o\ - o (l,o)f '

a rlper,rrr 3ar'lell,[ctI]rfl I{3-3it l[lIHa]\{uqe0I(oro rpeHIIrt (uptlrrn rloTepI'{

OItOpOCI'II ll IIiIII pAllJI €rUUr.r l1lrr,rni{lUUn)

".s - (t o #) ADL, o (L,a)

3Aecr

^ BreanrZrZ lt lt/tD:-----;F-,

(3.1)

cpe71uefi

(3 2)

(3.3). 3 / ksT3\,.t,
ir- 2z-Je{ \*r"r) '

l'/{c 7'--:reltneparypa, coorllercruyrcu\at{ cxopoorl{ rIpo6nr,Ix rlacrr{I{

/:1 .__ r -r
Ittrf - )-ma'), ,",-ortel{rpoHlratr IrJrorr{ocrb cpe/lhl (ttu,=-tt,); ttt(x) --

rlr),rlHr{nrr ouur6on; ti (x) : !,*{4, (,r) -- x(l)'(x) }, a ue Jrr{rrI{Hit

'': J/ 'rh: / T)r'l; (3.4)

ll Tla.rrr,rteiiure,rl 3lrarntor'l e 6ygerrr o6oaHa.latr, BeJrHrIHIrbI, or}IocrIItuIeort
It gJrenTpoIIal\r, a ilrlaqltoM l, - oTIIocflrrll{ecrl lt IIporol'Ial\I. B rta.recrne npo6-
Hr,rx aracrr,rq 6ygent paccMaTprrlarb rrporoHu {ttt.:lrzr) , lpr,rverl paccMo'rl}unt

rrocJreAorJareJrblro /lBa cilyqarr: a) npotour,I, /lrll{ralorq,rrectt o r e II .rr o ll t}t Ilt Ir

crropocrrrr\{r,r ilpororroB rtolx(o:arp), I 6) rporo}Ilil, /{lluraroql{ecrl oo clto-
poclfMrr, cyillecrueHHo 66:iLLIIrtr{tr{r, qe\I TerIJIoRL,Ie oI(opoc,TIl rtl)o-
'rorror] uorrx (a)oro).

a) llplr cr(opocrnx rrpo6uol:i yacrr{qbl uoprlAnrr relrJlo rroi:r cltoDoc'trl
rrlloironon rroJrrr, Bpelra rorepu rrr,rrryJrb0a /p1 Italt lrerpy/lllo y6e,4ntsca, ol(IIoI o

rropr{Ana uJrr{ }rccrtoJrr,no ilrelrbrrle Bpe,\'reHrl 3ailteluleHl{rr 143-3a /(I{HaI'lI4rIeCIiOI O

rpcrrrrrr ls, rilr{ rrro B erorr clyrrae nplr nro6nrx rcl{Ireparyl}ax ope/(Lt 7',

/Url4rra cno6o71uoro rrpo6e la rpar(Trrrlecnr{ o[po/{eJlrlercr{ ]leJluqutlofi Lp : I 
, pt D.

B car,rorrr lleJre, ecJrr{ pacc}{arpr.rBarb BBalmloqef,icrnlre trpo6lroro rlporo}Ia
c rrporolraNrrr uoJrrr (ur.parorqee ocHoBrrylo poJll) rIpII TeIrJIoIlLIx cnopotr't'ltx),
ro tttt:tllrtt lra:1,;11 ,o:{"1 , II,col'rracrlo ra6lr'lqarltlyurrqufitlln G[10],
<[r- Ci=0,7, a A(V il,1 

- 0,205, rau rrro, colrracno r[o1lrr1,",ranr (3.1) tt (3.2;,

orrlorlel{uc to f trr=t, = ,. IIp, IrBal{NloAeiicrlrlrr ltie upo6uoro rporoll&
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c BireKTpoHaNrr{ noJlrr ill.t:t'lte, lro:lr,ru,o=- {'', :fr= 0,028 rr, corJracEo

Ta6ruqaM [0], G=0,01, tlr- 0=0,025, rar{ rrro orrrorueuno /2//r=0,6. flo-
nalrierr rerrepb, rrrtr ocuonubre rroreplr aneprtrr{ upo6noro rrporoHa, ABrrx(yqe-
I'OC.E C TeUnOsOfi CHOpOCTrIO IIpOTOIIOB [O.[fi, ]lbISBaI{bI uaaUltO4efiCTBI{eI\,I

c IIpoToHaMI{, a He c aJIeI(TpoIIaMI{ IrOJrrr, HesaBrICI{1\rO OT TelrtrepaTy-
prJ rracrr.IqrroJrr 7'r. L4s {opruyru (3.4) cJro4yer, arro Aflfl uaaurto4eftcrRrrrr c

fipororlamr{ (l ,2,)or:{'i, a AJrrr naalruo4ertcrr][fl c a.rre(rpouaMt (lro)rr:
/*: V 'i,',t,<(l,a)ro - l, nprqen ttt - 0( I upu x(l tr tl' (l) - G(l)= I ,

rarr qro (tr)oo4(to)on, r. e. ocuoBHbre trorepr,r rloaHrrnaror Ha rrpororrax.

Oueslru rerrcpr /Urr.rHy cBo6oAEoro upo6ela rporoEa rpr uaa-

rrMolleficrlurr c rrporollalru rro.rr.s ]r xo.no4uoli o6nacrrr-Mc]r{Ay
rlpouraura nai{arolqr,Ix r.r cxoAflrqrrxcfl n ueitr,pa.rrsuofi unocnocrr{ yAap-
Irprx r]orru. Irn arof,r o6nacrr,r 7r=10o, zr=10" (=nrr), arp:1,6.10u,
rax qro, corJlacuo $opnyne (3.3), ,l.:3,95' l0', In A :8,3 I{

t An-4,3.10". 'lart xart l,u:VT, " 
,b (['f) -A0/T)=0,7, corrac-

Ho pa6orc fl0l, ro
Lo:'oto- #4=0,2 c'+t" (3.5)

(3.8)

B roprueft o6racrlr - aa drponroM orpalxer{lrofi or xefiT parr,uofi nrocttoctrr
y4apnoii BoJrHbr (cu. $ 1) 7,:35.10u, n,-10'n, o,p:9,5.10', r\:2,62.10t,
ln A a;19,3, ran qro .AD= 1,0. 10'? r.r

Lr= 1,2.70' cu. (3.6)

6) Paccuorpr,rM relepb 6ouee sarxur,rfi c;rryuaft roplloxteul{.fi [po6ubrx
nrporouon rIpr,r crtopocrtrx 6onr,ilre rert"rouoii, IrMeEEo nprt cxo-
pocrrrx, 66nrrunx rrJrrr paBHbIx rerrJloBofi cKopocrrl a"rlenrporroB froJr.E

'U > o te. Oqeuuu orrfiTb cpaBlrr{TeJrbrryp poJr6 AuEaMr{qecHoro rperlrrff r{

rrorepr{ rrMtryJrbca B aroM cJryqae. Ilplr uaauuoAeftcrBr{lr c rrporolraMlr rroJlrr

(ntr:tnr) net*tru*a x-- l,,oll,p!,,: l/ W, ra* qro <Ir-o= l, II

,rra $oprlryrsr (3. I ) Brrlreriaer, arro

(tilpo = v'lAo (3.7)

IIo nplr xll,O(x)-#= lm"lmo I'r, corJlacrro Sopnyne (3.2)

(ts)pp:*#i'l=f, = (to)pp,

.r, e. o6a arltlcrua ru'palor cpalllrtlN{ylo po;rr,. O4nalto [prI paccrrarpr{BaexII{x

cr(opocurx, rtilrt .rrelr(o y6o;1ltrtcn, rloreplr IIa rrporoHax aoo6rqe upeue6pe-

lnrrrro NraJrur Iro cpaBlIerIIIIo c [orepfll\{Ir I{a eJleltrpoHax (crr. ur'Ime).

[1prr nsaltltollciictulu,r flporolloB o 7J- zle c aJreltrpoua[llr ]Io.rIr (mr:mr)
ileJrr.rarr.rlra x - l.p : I roa ro 

: [tL, O - G = 1 lr ro-rrpeinflerlry (tp) rr=ot l Ao,
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fio G(1/1,) = 0,2 r.r, coi.rracrro {ropuyre (3.2),

(t ) p,: *?, lor<(tn)r" - (t')pp' (3.e)
(, +2) Apx'zo(x\
1. tn" /

r. e. trprr cxopocrflx npo6ur,lx rracrrrr{, 66nmrrax reulonoft cxopocrrr aJreHT-

poEoB noJrrl, ocIIoBHEIe rroTepr{ S IreprpIr{ c1]flitaHr,r c AaIraMr{-
qecfir{M rpeHr{eM Ea oJronrpotrax rroJrr. flpu 66nruux cr(opocrrrx
(o\t,r), Hoi'Aa x-l.ro ) l, upouaBeAenr{e x'G(x) ='/, u

/"=2 fr{; (3.10)

.(numeuue Betr{ecrBa aa drpourou uagarorqerl y4apnofi BoJrEr,r npor4cxoArlT
co cropocrbro a, pannofi 7,5. 10' cnlcen vtu 4,5.10'c.ttf cen (cna6ax ncurrmna).
flporou trpr{ orpaffielrur{ or },rarnlrruoro rroJrrr, I{Brr}riyrqeroc.fi BMecTe co cpe-
goi,i co cxopocrr,ro l,l, upno6peraer cxopocrr, 2u:1,5.108 cnfcett. Bra cno-
pocrb 

- rropflAr(a rerr Jr o n o fi cxopocrr{ aJre(TporroB B xoJroAuoft cpege
c I, = 70n w n, = 10", Banlroqeuuofi iirenrgy Sponraur,r [aAaro[lux y4apI]brx
torn (?,, = 6,9.10'), uoarot\ry AJrrr Br,rrrr4crenflrr lprr,rlrbr cno6o4uoro npo6era
trpororra R xono4nofi cpeAe npr.rMeHnMo Br,rpax{e}rr{e (3.9). 34ecr,
.D Bbrpalr{eEue A (3.3) rofiger: reMtreparypa 7-, cooraercrByroqaa 7):nrr:
--6,9.10', r. e. T- 18,3.10u, rax rrro rtl)rr nre- 10" 6y4er rl -4,7b.107,ln r\ - 17 ,7 (ort. [10]) u Ap :0,9. l0'0. Tannlr o6paaor,r, corrracuo $opnyne
(3.9), nporon n xono4uoit o6nac'ru noreprrer oEepl'um npr{ ropr\lo}r{enu[ u&
eJrer(rpolrax I{a nyu.r Zr-r.ttr=420 ctr,. B ropa.rer,i o6,tacTlr, sa
$pourou orpaxrenlrofi BoJJHbr, Ir:35.10u, nr- l0tn, Trp:9,5,10r, u npo-
TOrr, orpalnennr,rft o'r MarHrrrr{oft c:reHxu, 6yger ralrerb cr{opocrb 2a uopaAxa
Ten;ronofi cHopocrrz rrporol{oB rroJrfl, IIoErol\{y AJr?rHa rrpo6era 6y4er onpe-
AenflrBcfl uerusrauoli Lo (3.6) fclyuali a)], xoropa.fl cocraBJr.fler 7,2.10u cat,.

Heuocpe4crBeElro fiepeA cxJror]brBagr4eM rraAarcqr4x yAaplrbrx BoJr]r s uefi-
rpalnuofi TrJlocxocru rlporoll, orpamelrnbrft or uarur,rrlrofi crerr1rr co clto-
pocrtto 2u, EaxoAl{r(t.rr B np or\re}rr yrouuo f,r o6n acrr{-Me?nAy r\rar'-
Irrrrlroft c'reuxofi n diponrou na4auqefi EoJrrrbr, rAe, col.Jracno {opmy.rrr: (l.b),
Tr.:22. 10u, lz, - 4.10", orp:7,5.10'. flnuna npo6era Lp n aroi4. o6;ra-
crrr ranlxe onpeAeJrrrercn dropruy.nofi (3.5), r'ye Ap:8,6.1Oru (A:3,S.10r)
II CoCraBJIfler r!,Q .70u c.tt.

Tartr,ru o6paeou, rrr4 r rrarperrrx o6nacrrx, r.Ae Trar,lr\,rerrbuax ;1Jr]r11a cBo-
6oAnoro npo6era nporor{a zp=l ,2.10' c.u, }rlr, reM 6onee, B xoJroArroft
o6ractr,r, r'Ae AJrr.rlra npo6era z"=4 ,70' cu, qacrr4rla He crvro)fler ycr(opflTpcr{
lraqurrafi co cltopooreft--2u, fioryqaeMbrx nprl orpa]neHral{ o,r rrarIrr4Tlror?
CTeIIKtr'I, TaH ItaH IIyTL MeII{/{y [OCJIeIOBaTeJIbHbIMI{ COyAapeEtrrtMI4 C Ma1I{UTII6IMII
creEnailrrr Zr= 107- 10'c,rz r:Eaqr.rrenruo6orr,meAJrr4Ebrcuo6o;1nor,o npo6era-

oqermu HaqaJrbnyro cnopocrb rrpororra, upu noropofi BosMolnuo ycfio-
peHrre. finx aroro aeo6xogral,ro, qro6r,r trpupaqeEue cfiopocrrr rrpororla trpII
ero orpaiiteHlrr{ or 4nr.rmyrrtefic.fr co cnopocTr,ro a uar.nrargofi crellr{fi (u.iru
EeoAnopoAHocru) 6rrno, 6olnme, qervr BaMeAfleur{e Ea uyru Zo nnu

'r'i)'r'
t01

(3.1 1 )

u3



trIcronrayn $oplry.rr"v (3.10) yp:ltl. L, B oJIVtlac lro)2 1, uo.try'tltll ycJIoBrIo

(3.12)

.I\,;rn xo.rro4uoii o6rac,r'rr nprr Lo: lQ, II npI,IIIgrbrx ]rblrle IrallaNrerpax gro

Aae,r rto - 1,3 ,l}n c.tt,f ceu, rrro coorBercrByc'f I{llrrerllrrccrtoir etrepllrut Irpol'o-
nou l9o =1,0 Mso (u:7,5.10' cnfcet;). /fitr lopnuelt lI upoueir{yroclloii
cr6nat;Teii cnopocrb IIIroroIIoB, corJlacllo r[opuyne (3.12),'(.to:\,Q.l0o cufcen
Lt ,I)n:= 2,9. 10n calcerc coorBercrRel{}ro, 1'. e. cl{opocrb npo'rolrort cpaBl{rir\ia

c TClrJrorofi cnollocrr,Io aJreI{Tpo}IoB B al'I'lx o5;racrrft, TaIt qTo, crpol'o I'oBoPrl ,

I{Jru}ra oRo6oArroro upo6er:a. Z" oupe4errrlerctl Bperleuerr (3.9), Korolloc B 1,5)

paBa 6oJrbrrrc rrpr,lrrrrrol-o B coorIroltreHlll{ (3.12). Benlrqrrrra Ap, ilpl,IHrrrarI
rrprr rrrrrqlloJrelrr4nx (3.12), r4BNrelrfercrr oT 4,3. 10" /Io- 10" ]Ipr,r rrepexo/lo

or xoJrol{rroii n ropa.refi o6nacrrr (nrrtlrtltert cltopocrl{ z Ira oL\crIIt} Ar;
MoifiIro npetre6pe.rr, TaI{ I(ar{ rpu 1,I31\,IeIIc)HLII{. o oT l0o 4o l0'o Ap IllIl'lorlrlor-
orr roor.'o rra 20t/o). Taxr.r,rr o6paaou, Ilcruqr.{Irbr to I\Jrn ropa.rei,t u rpo['ro]I{y-
Tosnori o6nacrefi, orpolo lorropfl, cJro/{yL'r yMelrbulu'I'b " 

t/1; Itar, ralt
rITo luln arr{x o6Jlactcii orottqaTeJlblro r{o7r{Ho rlpIIIItITb cJIeltyroiItI,Io JrIarlo-

Irrlrr (Iropocrr.l r,1 Dtreprr{u r{rr}Herrqvvi 'uo-3,5,10" catfcen, to= 5,5 Mea I1

oo:),$.70n culcen, 8o = 2,7 Moo.
Vuutl,Inafi, 'rrcl Ao '= Z'lnf , rI3 rfoprry.nr,r ., (3. 12) nr.r/Ii{r\r, rtTo

" r/
uo-(Z'lA'tttr)lt, r/Io A--atortur,rii Iroc, r'. e. t{pllrl{qecltrle cl{opocrlt
[IeIIbIlrr] 71.nx 6oree rtr]I{eJrlrx DJIeNTeII'loll, qeNI /{JIfl JIerItIrx, npn 'r'ort }I{c c'tc-
rrcHu nx r,rolrr{Barluu. Tannnt o6paaolr, rrpo'r'ol{bl r{ AByItpar}Io I'roI{I{Booart-

ur,rri railr,rir urvrercl' oArry u Ty ?I{e r{pur}Iqecltyrc cRopocrr,.
llpr,rue4erurrrc Br,rrrre oqerrru{ Drrel]rr,rr,I I{IIEIeI{qrII,I co/l0p}J{ar ueltotopt,ril

IrporranoJl Ir lrcrnrrlrHe -I,n, o4rraHo npLIIIrIToe BHaqeIII{g 10' clt 6o;ree npalTlcl-
rIoA06rro, alen{ xapal(Tepnr,rii paar{oll Bclrrirrrrrl -108 rro creA1r1o1111'1^I rlprlrrlr-
rralr. Bo-ucpnlrx, rra6Jrro/lcHrre rorlrtoii crpyrtryp],I RcrILlIrIelt tI ll oco60ltHoctll
lrau6o.rree arrrrrnror"r {aar,l rrx par}Burrrrr (flash-phase), rtorTla rltl3III,rIiilror yc},1

r{ }renpolrbruHafl sNrtccltrl, troltalblBaer, rITo uocL aror 6yllur,rii rll]ol\ccc, co-

rlpoBolt{/\aruultrlicn ltpafirre rrepanHoRecrrblNrr{ frIIJIeIIIrfltrrl,I, cocl)e/{orollelr I} rta-

rLIx o6racrrrx, rroprlAna HecItoJILItlIx cor ltltJlollerpoB [111. Bo-ntopnx, ecJIl'I

l(a?r{o Mar.trrrT}rilrl oTerrr{a ilepeA tlaualoM tscrrlJrrrr{I,I 6r,r"rra y71a.rr01Ia lla 108 c,ttt,

To IrocJIe o6paaonantrfl (bpoHra naAaloqeii yAaplroii RoJIHbI, Allll,{{yrr\el'ocr{
rt rreii'r'pa"nr,Hor? rrJrooKocrlr co cr(opocrblo -108 c,ttlcen I{ AocrIII'aIo[\e1'o eo

flplll\.leptIO rIepe3 CCI{yIII\y, 0Ta CTOIIIta CARIITaOTCTI It MOIICI{Ty CXJIOII],IBaHIIrl

yAaprrrJx BoJrrr B rreriTpaJlr,Hol? Irrocrtocrrl IIa paccrorlllrlc u x7,5'10? c,ttt;

.I. e. rt r\,IoN,rerrTy IrorrBJrerrr{fl OrrTrrrIeCItU Ha6IIOAaeMOii nourrrumr,I NrbI IIOJI}It}ilrl
(fnrtcnponarb o6JraCTb ct{JILIIo]ro IIoJIfl cl(opoc rla paccTontturt -107 crr, 'lelt
na 10t cn ot teitrpaJrr,rloil rIJrocl{ocrl{,

Taru,rr,r o6paaorr, rrl{ I}LIAI'IN{, qro rlporoHLI Aa}I{e rlepBI{rIHLIx repl\4orlAep-

rrlix l)eanrlr.Iii (2.3), (2.4) rroryt ycltop.flrr,crr rty'I'eM or:paxtenr'ri'I or I\{arrll'lr-

HLIX CToIIOII: tlx AIreprllrl SaIICTIIO ilpeBOCxOAI{T IIOpOI'Ouyrc oHeplllrc (nu-

rxerqun).

a),uo: (*n**')'1"
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$ 4. Ocuoruoi.i nrexaunau ycr{opeur.rff

tIa<;rraqrr Br,rconrrx rrreplnli, rTorBr,rumI{ecr{ Lrc}r{Ay AIryMrr c6;rutnarorqrt-
ir,rrrcff r] HarrpaBJrer{rrlr n lreiirparsnorYr rorrl(e o6JracrtrMn c ctrtJlr,Hr{r\'r rrarur.ll-
rrr;Trr rroJrelr, 6ylyr yclioprrrLcrr I, peayJrrrTare rrocJrel{otsareJrr,Eoro orpa)rrerrrrfl
oT 31fr{x o6racrefi. Tafi narr cHopocTrr r4rrxreltTr'rpyelrbrx oT Tepl,rorrAepnbrx I]c-
anquii qacrrrrl BeJrlrr{a no cpaurreur{ro co cr{ollocrr,ro c6lraxrcnr,rn r,rar}rrrrlrrrx
SepItaJI zr, ilpIIpaqclr14e I{N{IIyJrbca rracTuqH np}l Ita}ItAoI{ aI{Te cToJrI{}roBe}rr.Irl

,c tlfarrr}lTf{hrM BepKaJJo}r i\I&,rI0 ilo cJ)aul{eHrllo c lrMfryJlLCoNI rIacTuI\H. Pacclror*
pr.rrr c"iryuaii, HorAa rrarrurr{oe rroJre rrBr\rerrrlerct R rrpocrparrcrlle rre rJraAr{o,

a cKaqltoM r{ HaIIpaBJrerro IlepllerrAu]iyJlrl])Ho ARrrHielrrrrc trrar]rr,r1'}roro llepltaJra
(c.ny.raii c6numennq tr{alrrr,rrrl,Ix neoArropoAuocleii c rroJlelr, narpanJrerrrrblr\'r

ro /{nu}rrcrrlrro, 6y4er paccrlrorper R cJreAyrolrler{ rrallarllaSe). Mexr4y Bopr{a-

JrilMl,r IroJre oTcyTcTrlyeT.

Bernur,tnH, orlrooflr{ueorr n cucTeNre Roop/(r.nrar, Aur.r}r{yx{eficrl Br,recro

,o oAlIr4M r4B Bepr{aJr co cxopoorbro /r, cua6gnr,r lnprrxailr}r. trl[a perarr,rnlrct-
cltofi $opuynr,r npeo6paaoraurrrr rrMrryrrbca npr{ rrepexoAe H ;lrnrHyqei,icr

o,orcr\,re HoopAr4rrar p : (p' + i ") I /, -.';, r/re e - rrorrrran elr.p.r{rr

,rracruqbr. C r'oquocrrro Ao rrepuoro rrop.s4r(a, TaH r{ax *.<.t, r.rMcetrr

p:p'*-b* B nouenr tsrrera

,lruyJrf,c rracrul-(r,r * p'-- (U,

Boparr*Baercr Ha I B0' lr ,*.)t

l cr4cl'ei\rc, cnlaaHHoft c 3epKaJrolr,

. I{ uorrrenty BbrJrera qacrr,rrla [o-

r.rMryJrl,c p' : p, * *" B uenoquzxrnoii

(4.1)

(4.2)

(4.3)

(4.4)

qacTr,rqbl

++.)

.or{creMe KoopAr.rnar l)r: p' *:rru: p, + Z iu. Clegonarenbro, rrpr{ orpa-

)r(eHsl4 qacrur{a [oryr1;1 91 
^olroJIIII,ITcJIr,nrrfi 

rir,rrry.urc

Lp:2u*.

tlo.rpyAuo rroJrvqr{rb cBrrar, Me}r{Ay ,rMlyJrrrco[r p r.r paccrorrHrleu rlre?fiA.y

BepHaJrar\,ra (cpanrrra f l2]). Vvrr[,rBafl, cro n o6nacrrr c Nrarrrr{rrrtrr\t rrorreilr
qacrr{Ila c e}reprr,reft e correprrrae.r uono6opora Ba Bper\{fl *:h,t,11e Ze--
3aprr[ qacrr,rqbr, AJrr{ flpoi\re]r(yrr{a BpeMCHrr Me}r{Ay AByr\{rr trocJreAoBaT0Jrh_
IILIMII CTOJII{}IOBeI{I{fl MI{ IIilIeeNI RbI paiI{ CHLIe

I --

^f-L 
I /Lc

-"- o I ZecH'

r:{e TJ 

- cr(opocrb rracrur{r,r. C 4pyloft cropoHbr, \1,:-2u\,t. flogcratsrrrrrr
orc/\a BbrpalneHr.re (4.2), geJtrn ua paBerrcrno (4.1) r.r yur.rrr,rnafl, rrro g-1lc2fe,
rto JryqHM llu$Sep euqr,raJlbrro e yp a Rrreur.re

dL, L r,:_-|- _: _ __
ap I p--7;H'

r poLo 1 nelto ( p, 1 \-r zz;fr\ p -- V,),
10'3
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rA0 Zo -_ nava.rtuoe paccrorIHlIe rfeil{{y lrcpI{aJIaNII,I u 1) o - 
naqarrlnblii

I,Irrtrynbc qac'rurlhr. Paapernan ooorlrorrrenr{e (a.a) orr{ocllreJlLro plpo, uafr,ile:lr

L:r,/M-ZeHLpo r \ncpo) ' *cpo' ntqo

I{ax nerro RLrAerb, ycftopeulre orpaElrqeuo Ba cqer HoEeqnoro npe'

MeEr,r upe6nrrauun qacrul{hr s caMoft Marsuruofi (rroAyIU{eD (2-i, qreu

n Sopuyne (4.4) ntru npaBafl uacrr $opnym (4.3)). Oruoulenile Bropolro

qJrelra R rroll*opelr'oM Rbrpam ennn (4.5) K replloMy paBrro ':p, ,o ptr-

AuycHpr{Brraur,rrl:ffi=2.10'upu H=10' ec a lao=2'lOn. flpu o'ruo-

cr?rreJrb,o MaJroM o6nuxregr.rra l,rarEr{TEblx BepaaJI' I{orAa '+ a
tr{eutre r4u[yJr6ca, fialt RIrAIro r{B coornoltreuna (4.5), 3a Bpel{fl

or Zo Ao Z oupegenaercx tfoilrvrylofi

P lP ": L,lL

(4 5)

1, trpzpa-

o6nurnegltrr

(4.6)

(n ooorueroTtsIll{ C reopeuoli }IexaEItItIl o6 a,qua6a,uuecxon l{HBapI'IaIITe

:$ pAq -- const). flpn ro =2 . 10', Io = l0' cu ycrloBr{e r{aJlocrl( c6nnrxenux

aact L)> 10u, rart rrro uar(cEr\{aJrLHoe yBeflrrqenl,te ]4NrtryJIbca npI4 arfix ycJlo-

nwnx ltlpo(- 10'.

,flprr 6onsrucu c6ntrrrcRllu, nor^a T#>t, rlro flplr Io=10? /(acr

L< 10' c,4r, [puparqenIIe IIrItryJrbca uaxcl'ruanr,noe:

t)^u*lr)o- / '4T": /'* U.7)

flpu Zo= l0', H=rl0' ec, p,n^*/po=2.10' n rpr po:mpoo- 1,6'10'-'n'
.2,0.10n=3,2,l0-" e,cJu,,cen-t MancunaJlr,Hbrfi I{t\IIIyJIbc l\Irrt trporogoB

p.u*=6,4. l0-'s e.cnlcen. Coorsercrsyroq,arr aHeprltr 6onr,rre aHeprI4I{

rlonofl, TaIt qro E,n"*tcP,no*= 1,9. l0-' e1la,= 1,2' i0'o ee',=!.10 Eeo.

Ornreruu, qro paAl{yc }Itlrpaullu rrprl ral{I{x euepruflx l'^o*: ffi=+'l}u car.

B rroJre H=103 zc, a B cpeAseNl troJIe Conuqa H=l ec, r==4'lAi cn"

floatolry ycnopenHbre rracruqbr cr\{olyr uufiru uB coJrEequofi nonyruHu r torrt

cilyqae, ecJrrl ux qucJlo or(aE{erc.E AocTaTOqHbIM AJLfI trpeOAoJIe}II\fl l\'IarIIUr-

soro [aBileuurr. florara.fl H=l ec uafiAeu, qro P=up"re."r] H2 la* yxre

npu nn"o;>-1, qro BbltroJrnflerc.ff rrp[ Bctrbllrrnax cpc4ueft uorquoctu. flpu
cra6mx Bctrbrtrrgax, Aalne ecJlr.r lr ocy]qecrBJl.Elorcfi ycJloBrlfl AJItr ycltopeEtrrl?

peJlsrr{Bl{crcl{ue qacTuqbl Ee cMoIyT trpopBaTB coJIEeqEyIOMaI'III{rHyrcJIOBymKy.

Orneruu, qro ycnopenue sacrlrq, r(am cnegyer rI3 Qopruyl (4.S1 ..
(.4.7), ne B a B Ir c Lr r o r c I{ o p o c r u c 6 JI I4 }r( e E rI fl I\'I a r E rr r E Dr x E e o A-

EOpOAEOCTefi, a olpeAeJlfleTcrr trx ItoEcqEbIlvl ilepeMeqeEtreM.
Iloarony BoBce Ee cJreAyer npeAtroJlararb, ,qro artr lreoAropoAflocrrr pac-

trpocrpanflIorcfl C 6O.lmurofi CfiopocTblo. HaO6opOt, trBMeEeI{IIfl MaIEurElIx

nOleft s6luerr trETeE CpaBIIIITeJIbEo McAJIeEEbIe, u nr.rur s6nzefl uef,tpans-
EOfi ,rOvxlr, r. e. B o6.nactU Ean6onee y[a{regUOfi OT trflrga, MarEI{TEa.fl cI{JIO-.
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B31r:JrEElIfl IIpI{ trepexoAe B sOBOe paBEOBeCIIOe COCTOTIEIIe AOJI]fiIIa [epe-'
rrerqarlcg Ea BEaqI{TeJIbSbIe pacoTo,gHtrfl, BbIBLIBa.f, 6Onsmue CHopoCTtr ABII-

)rreEr{.fl uacc (cp. $ l).
Onpe4enru cfiopocrr, trapaoragr{fl ogepr'}Ira B npoqecce c6nranrerurs uar-

Hr{rHhIx cTeEOIt B HaqaJlbuofi craAI{IL B repenmlrBtrcrcrofi o6.rractr $op*
r\ryJra (4.1) npr,ruurr,raer Br4A [o:2u tr r{BMeEeHr{e RtrHerrqecnoft Eneprutr 3e

oAHo croJIr(EoBeHIre Aro- l,I mort':2ttntoo :2ul/2n4eh' TaH r(alt BpeMtr

MelHAy IIOC.TIeAOBaTeJILHLTMtr CTOJIKTIOBeIII{flMI{ C MaIHUT}IhIMI{ C1TeIIHal{U-

Lt: Llrl ' ro 
de 1, 2umou2 4u.

i : i- : -f ,u. (4.8)'

CHopoctr, trorepr, gueprrrl, B coorrrercrBrr:lr c Soprvryloft (3.10), AiIfl cnyqar
, L r* I 6y4er - de j d.t : e nl t s : e Aom ol2 m 

""uE, 
lrtrlfr

_d:L._2*eanZzhr l\
dt ffieu

Ilpupauuuuarr Br{arrefir.rr (a.8) u (4.9), rrojtyr11g1, IrIrpi:trltcI{LIc AJItt Kp}I't'I't-

.recnoii cr{opocrr.r, r} rorlnocrl{ cograrlalottlee c {opuy.noii (3'12):

. neanZ2 ln .\L, m rA pLo
dt! 

-
vtr 

- mineu 4mou '

Moirrgo JUrr{ oprrerrrllpoBnrr oqer{rtTb a$$ett'rnuuoe N{aHcr{MaJrbuoe qI'{cJro,

otpa;xeuufi )a*{b, rrpr{ noTopoM ua6lrpaetcr Maltcr4lraJrrr]Ia.fi e]Ieprr{fl. Ocnon-

nofi unuali B ATO qI{cJIO AaAyT orpa5{eHl{.tt }Ia trOCJIeAI{eM eTaIIe, ra1 ItaH

B[rr{tpDrrtr B aHeprr4i{ rrprr oAr{ol\{ orpa}neHEI,I TaM I\fl{Hl{r{anr'nrrft. onpe4enar
vr**=p/Ap =.pc'l2eu, naft4ervr BepxHIoIo rpauI{r{y 0roI'o qrlcJra' cqrrratl r(oHerl-

rryro sHeprrrro yJrbrpapeJlflrr{Fr{crcr(ofi: vr** .--fir==Z'10'npra u=7,5'10' caof cerc.

$ 5. flpyrze BoBMo]I(HLIe MexaHIrBMbr ycxopeurrfl

1 . C m &mucnxlutecnufr il,efr aH,ulltt, Y cho p eH,u fl lD e p "uu

flpu ycrtopeHl{I,I qacrl4l{ xaoruqecltll ABr{E(yIqtIMI{cfl co cnopocrlro Lt, fla-'

oAr.ropoAlrocrrrMr{ t\rarHr{THoro rroJr.fl c xapal(Teprlbrl\4lr pa3lllepal{rr tr cnopoctl,,
C noropofi na6upae:rca ItIlI{eTIIueCHarl DHeprl{fl er Il HepeJIflrIaBI,ICTcKofi 06-

JI A CTII,

fi:o[mF;, a:4 (5.1)

rIpupanunnafl Buaqelllle (5.{) cnopocrrl rlorepr al{eprl{u no Sopuy;re (4.9),

uafi4enr Brraqeur{e HprrTl4qecltoli cxopoctLl AJr.a I4H}r{eHIIllu, lrpu Horopoft noa-

Molr(Iro ycHopeHrre
2neanZ2 ln A

$.2)
DL 

Ptn eac

Orlelunan nl,Illl{t{a.lrl}Iyrc Bo:lNlo}HII}Io cI{opocrl, IroJralaell L x Lo x 1C)7 cu
lr uoiryq61g11 ao a; 3,0.7.0s cnlcen, riro coorllcrcrllyer onepl'nrl eou ru 10-u gpex
x l0' oa. 3ra arreplrrrr cyrqecrBerrlro Br,rrrrc nprrrl,Irlecltoli aueprr,rl,t rIIrlrtoHL(LIII

IUrt{ r.JIaBlroro uexarr}rBMa ycxopeulr.s. O6r,scnflercfl aro 6o.uee nrc/(.neIIrIIilM
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ilpor\eccorr rra6rlllarrrrfl alreprlrrr B cTarHcTrrlrccr{oNr r\rcxarrrr3r\re (-1/ %)
rro cpaBrrelrr,rm c rJraBHbrNr Mexarrrr3r\,ror{ ycHoperrHfr (re7,;, droprrryra (4.8)).
Bno;trre Beporrrlro, r{To uoAo6Hr,rrl MexarJEBNr ran)}{r} ocyrlecrllr.rlr l ycJroRl{lx

coJrHeqHr,rx B0rrr{rrrer{ }ra Tor'i cTaAr.rrr rrpo{ecca, xorAa ABIrE{e}IlIe B y/IapIILrK

rloJtrrax ryp6y.4rr3yeTc.8, rro nllcABapr,lreJrr,rro qacTUr\H ycr{ollrrJrrrcb c l1o]\roilu,Io

M0xaHr'l3r\{a ycKoperrr'rfr nepRol.o rloprrAKa I{o rICoSxoAIlNIoi:I 3]Ieprl,Il{ t64 -
x 10' oe.

!" Ycrc,opettwe Jrec4cAy c6,nuorcarouquu,ttctL nr,a.etcruntLbl"4tu aephallanttl c norl,e.tt 1

H An p a 0 lxeHtdblil ne pnerua uqy txflp trc nllo ctt,ocmu, 3 eprc afi,

[] arolt cJryt1i1" ycxopel{r'Ie rlactlrr{ [por'rcxoilur r] rralrpilRJrclrrrr.r ]roJrfl, na
,cnJl.ourrre JIlrHr{rr rtoroporo orrrr Harrarr;Iuarorcrr. IIycTr, o6.lracrrr c cr{JrbtrLrrr

rloJrcl\{ c6.nr,rrxtrrorcfl Tar(, airo cJra6oe rroJle Nremlly tltmtt Ho n trllollccce c6,rur-

?iTOII14fI HE I,Ii]]\IEII'IETCfJ.

Vlon lreirr4y r,lr{nyJrE,corr qacrl4ru,r Ir u [oJIeNr Ho o6oalta.luu qepea r,
raK qro [epleII/trI.IKyJIflI)Hafl I{ IIOJII0 COcTanJITIIoII\ar] I{MIIyJIITCa /7 | ::/, Sin U,

,a napaJrJreJrr,Harr p 
1l 
:p cos u. IlpeAuo,nara.fl, qro cr{opocTr, r{acrrrrlri rra-

l\{Horo 6olr,rue cnopocrrr cdttumesug. sepltaJl 1r, 6yAeN L{uerr, rlpr{ Ha}I{,qo^I

orl)allterrlrlr A/rI:Apsinuf p cosulu, ,lp,, -5p cosu'-p sin o Au. Vqyrrt-
BarI, qro rto (lopuy.ne (a. I ) Ap ,: lusf 62 , a uepIIeHI\t{ItyJIr{pHarI oocrallJlllou{arl

I{MrryJlr,ca rre tr{oHflercrr B rrpo4ecce ycl{opcrrun (11 ,-===p yn), [oJIyqLrM ]r3

;arrlx ypaBHcr.rrlii

Lp:2rl co. u,

^ 2trc 2uA0---=Stfl t):--SlnU,

1- 
-sin 

oo

Po -sin o t

T/le /r0, oo 
-.HaqaJIE,IIbre 

SHaaIeHtlfl I{i\{rIyJIbCa rracrI,IqbI }1 yr.'Jra coorlle'I'crBef'Irro.
B npoqecce orpalr(enr{rr qacrrrqr{ or oSracru c 6o.nr,urur,r rroJrel{ rrfi,reror

Mecro urroapr{arlTbr ltrcrr)rtelr}lrr qacrr,rqbl RAoJIL cr,tuouor-r iluLrun, p - corrst
v, p2, f H:consL, Tart qro ecJlr{ rracrtrqa BxoAr.rr r o6nac'r'r,6onrunrx ttoleil HrLt

rroA ylJror\r D, yloJr r)r rro x{epe yrny6.rrenur rracrlrrlbr r] ary o6.rracrr, c}}r-
3ar{ c yrJrolr BxoAa D cJleAyrollluNr o6pasoM:

p! sin2 u, sin2 o, Hl

/srr;;:G;: Ho.

3naseu[e or:r12 otrpeAeJlfler Mu*I,luanbErrft y.ou,
trporrcxoAr.lTr, oTpa)fi eEI{e :

sin u mio :1/ nP;. (5.7)

A3 COOTIIOItrEEtr.Eflplr aronr lraxcr4lraJrbnr,tfi r,rrruyrrc ]\{o}r{er 6uTr, uari4en

(5.3)

(5.4)

(5.5)

ry:rin,,"{ff.
fIo atoft rfopnryne 6y;1e'r orpeAeJrflrr,c.rr
cryqae, ecJlu qacrfiqa ur,u?4er: I{3 JIoBymr(I{
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(5.6 )

trprr noroponr errle 6y71e'r'

(5.8)

MaKCI4IIaJIT,ELIII I{MlIyJIbC B 
"Ol\Iupe,riAe, qeM trpor,raofige'r cxro-



lrbr6arrue. Oqeguu, Hanouy yoJroBr{ro AoJI}r{0rr yllol}JlerRoprrrl Ha.Ia,lblll,It"r

yror r)0, .r1.o6u qacr,r,lr{a na6pa.na Maltcu[raJlltro IJoBMoH{Iryrc a}IepflIto i{o
,CXJIOtII{B&I.IEfl.

Bperrln rlelltAy trocJIeAoRrITeJlr,I{ril\{r{ coyAape}rntlrIl{ cl(Jl&/{rilt}aercn I43 tJpe-

rrcrrr{ [poJrera qacrnrlm [,fa MeTnAy MalHr{THbIMLI IIo/IyxiItatulr Ir Bpei\IeHeilI

lrpe6r,tualrltr qacTLIIILI n o6racrr 6o.trr,tttolo ttoJrfl HL, T. e. RllcNIeHI{ IIoRopo-
.r,a 7. Tax ttau d,x-zt ,rtlt::'o Cosudtt To, ,IclroJll.rlyfl ooorllolrleHrrn (5.6),
,orpe/{eJrr{M l}per\Ir{, Ba l{oropoe tlacrrula AoiiAor /I0 ToYI{I'I IIOIIOpOTa'

(T12).:

t']p Hr:Holsin' n-lIoJIc' rpI{ fioll'opo}1 uacrl{l(a orpail{aercrl, r' e. ,rr:},
'(ylon u -- HaqaJlblrlrii ylo.t RJIsra B o6;ractr, 6otrr,trtllx to.iteti). TaIt ItaI{t
p r4 e rle r.r3Melrrlrclcrr R IIpOt(ecce oTpail{eH]'Irl lt (,}toTelle Itoop/Il{IIaT, cBrI-

:rasrroit c MaIrEr.rrrror"r lpo(ltoii , 'r'o, utttto<,111 II0I(oropoo opeAlreo SHa.reHHc

,i1. H.-^.. - H"',i.' = "rnalx-"n rr rrl)ornro/[r urlrolpr l)ol]ainr0, 6yJqcnr r{ue'J'L

J( (o)
a

.)
x (o ll)

H2
d)c f dH,

-t:0 coso, 
),#r+ 1/ t _f;,,n, u

r).\o

I cos tr
I 

-- 

-

'-u sin2ot

llI:---= =4 Lx Ho
1 .qr-L. H^u*

Ho dx

tguou:*r'*,,,:+ (#)'' =:* (-,:*)" .

(5.e)

(5.10)

(5. r l)

(5. 12)

(5. r5)

.(IIpu oqenxax cJrel{ycr rroMrrr{rb, vo d,Hr-1dx orpaHI{qeHo clrepxy, Bo-

rlcrrnolr cflyqae Lx)> r*u*: pc f eH 
^ur.)'l'anzu o6paaon, cofiparqenfle paccrorrlrr{rl r\.re}tt/Iy r\IorHIITHrIa{r.r upo6-

I(alrH Ila oArlo cToJIItHoIleIIr4e

L'L:-2uLt:-Zu( L +I t:t,').
\ ocoso ' u srn"o /

fl,ern aro ypaBueur.re na (5.4), 6ygeu r{Merb

dL I ; Icoso
du-cososinu I sintu'

:[)cruerrue ero]'o ypaRr{eIlrir{, yAoRrerBopsrorr\e(r rrErr&Jrrr}rl,Irr ycJrorr{fll{, ecrr,

r:(r,*|.re',.) #,:- "\.tg'r. (b.13)

o6oana.rr,ru rrepeB uir1, yron, flpu noTopoN{ rLpolraoii4er cxJlorrr,rBarrr,re

rqrcr6on (I:0). llpe4uo.rrararr, qro {<f.,6yger,r }{Merb na droprly.rru (5.13)

,.1r, ,uror* ,ln,n
I

(Omin)" : 
3/o tB ,0. (5. l4)

I{purlruecrnfi rra.ramunrrl yrotr uor, orrpeAo,/rurcrr c rro]\rorr{bro dlopllyu
(5.7), (5.1.2) u (5.14) raa nr,rpameuur
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flpu yrrax uo ( uor, qacrrrqa nnrlner uepea npo6ry rra noByrxnr.r c IraH-
crrMaJrrJrrbrM rrMrryJrr,coM (5.8) go cxJlotrrrBanr{fl; rrpr{ uo}uou cxnotrbrtsaEr{e

npor,raofiger paHrrrre, r{ NrancrrMailr,urrft rrMrryJrr,c qacrr4rlbr nar?.qercl r{B

BbrpaTfieEIIfl

?:H# = sinuo (*.'s,,.;'^ (5. 1 6)

Ilpuuuuaa Lo = 108 c,tc, lx.= 101 c.tc, H.o*/Ho = 10' (naupuuep, rprr
Hru*o 10" ec, H.= 1?c, ran ,no dHrldx=H^u*l \x= 10-n eclcu), 6ygeu
rrMe'rr, r.ra Sopruynrr (5.15) tguou = 0,25 ur'u uo = 15o. flplr yrrax, Hecr(oJrr'Ho

MeEltrlrdx aToro SHaqQHr4tr, qacTr{Ila B rrpoqecce ycrropelIrlfl [oJlyqaeT r.{]\rtryJrbc,

orrpe,qeJlfleMr,rfi. uo rlopruyre (5.8): pn,"*/po = 7,5. 3ra nennqr.rHa Brraqrrerbuo
Meubrrre, rreM., Boapacraur{e r{MtryJrbca B ocrroBrrolvr 1\,rexalrr4Br\{e (p^^*llro = 2. 10'),
oAflano oHa Molr{er oxaaarbcf ,qocraT'ovnofi AJrrr trpeABaplrreJr},Horo ycr(ope-

iul{fl rpoAynroB repMoflAepr{brx peaHrprft go auepruft - t0'- 10' ea, Harrrr-

Eafl c Itoroprrx 6y4er 4eficrnonarr yl+(e crarrrcru.recHuft rlrexaHr4aM ycnopcrturl"

3. Ycnopeu,ue uactnuLlbt rupu npofrocrc?eruuu fiporumct y)apu,oti Bltnbl
B iLAeTLU,mtLO"M noJl,e

Pacclrorpuu qacruqy, JrerrrtrIym :r4B cpel\br (1) rr nepecexaroqyrc trJrocxyrc
r-panrrrly Melrqy AByr\rfl cpeAaMrr (1) n (2) troA yrJror\{ g }r }ropr{aJrn x arort
rpaurlrle. B cncteue r{oopAr{Har, rAe cpeAa (2) uenogor{mrra, a r{arHuruoe
troJIe HaIIpaBJIeIIO [epneHA]rl{yJrrrpHO rrJrocnocTrr yrJra (p rr IIapaJrJreJr},}r0

urrocnocrr,r, paa4enarcrqeri cpeA6r (1), (2) (ncpuen4r,rHyJr.trpHarr yAapnan
no.lltta), qacrllqa 6y4cr 4nlrrarbca B cpeae (2) rro Hp),r.y, onr.{cbrBarr Ayr)',
r{er.rrpaJrrubrft yro.n noropoli r} csflaarr c p crreAyrorqlrrr o6paaou: r}:n* 2 q"

IIprl ato,rr 6y4errt ctlnrarr,, arro q Molr{erl uplrur,ruarb orprrrlarcJrbrrbre Brra-
qeulrrr B ToM cilyqae, ecJrr.r $ < rr, TaH rrro g r,rai\lellrrerctr R npeAeJlax

-f = q:<r'
C.rnra-rr cxopocrr, rracrr,rqbr BrrarJrlTeJrr,Ho 6o.rrr,meii cRopocrrr Sponra, rraii-

AeM, rrro cNrelqeHr{e {poura Ar, 4nr,trxyulerocrr orr{ocr,rreJrrrrro cpe4br (2) co
cxopocrbro rr, Ba BpeMrr Haxolr{Ae}urrr qacrrrr.(br u cpege (2), Lt : &/ro (co -yrJronarr qacrora nparqenraa), 6y4er panno Lt : wLt : w&lto-. C 4pyrcu:i
cropoubr, Ar:rA0cos g, rAe /'-pa/(ryc orr.rcbrBaor,roir uacrnqeft orpylrruo-
cru. V.rta, u'ro AO:2Ag, a cDr:72:pczf e, 6ygerrr ulrerr AJrfl lraMeHerrlrfi,
yI'JIa Ba crrer Houerlnoro Bper\,renn upe6r,rnaHrltr rracrr4rlr,r n cpege (2)

Lo:! . n+29
, '2a cos g

(5.t7),,

Afiailorfi.rubru o6paaoin onpe/(err{,rcfi nar\{eHel{r,re yrJra Ba npetrfl npe6r,rua-

Er4fl qacrr.rl{br B cpeAe (l), rlie oEa raru{e ABr{)r{ercrr tro ftpyry. Flago ro.rrr,no
yqecrb slralt !I Bell4suHy tL,? a TaK'i1..e SIraH g. [Ipu aToll ]jeJrr{ar[I{a MarErrr-
Horo floJrfl, a cJreAoBareJrbgo, r4 paAr4yc ]Hrrpaqrru, HaI{ BrrAIro ua (roplryrrr
(5.17), Ee cyqecrBennrr. (MarEllr[Ioe rroJre rrBlro flporrBJr.Eerc.a Jrr{rrrr, B r{Erer-
paJlbnbrx coorHorleur{.sx [p]r oilpei(eJrcnrrr{ cxo]locrr{ Spoura,)

Hapa4y c rrpr{paqeHr4eM yrrra (5.17), noannxarorqero rra-Ba Houeqnor,o
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,)per,re11g 11pg6ltBaHufl IIaOTI(I{H B Ita}ItAOjt }18 CpeA, 6y1et r,ruerr, MeCTO TaItx{O

olo lprrpail{eul4e colJlacno {opruyne (5.4), Ag'- -]!sing, 
clr,IsauIroe 6

rp!{patr{egr{eM nr\{rryJrbotr no t[opuy,ne (5.3), I'Ae 4 -- cnopocrrr cpeAbr (2)

orHocr{reJlbuo cpe4r,r (1)" Ec.nra ct1opocrb $poura orgocIIreJIblIo cpe4rr (l)
paBrra a.,.to u:2a(7-]- l); cxopocu, dtpoma orrrocrrrerrr,uo cpeALI (2) ccrb

a -- u : o\ I | , rr /ur,r rroJrHo r'o lpr{paqeurlrr y lJra Ba rrr4r(Jr (no.nunfi o5o-"rtr
por, coBep[Iieur,Ift qa6rllqeft [pII IIocJIeAoBaTeJIbIIOMIIpOXo?I{AeHr'rn Cpe4u (2)

r{ cpcl{ri (1)) urvreem lg : A?, J- AV, f Atp', rAe 49, It A'9, orpe/ler.srorctr ltg

dropuyrtr (5.17) c yqeroM Buaxa I{ BeIuql.{ELI al. TaItl,rrt o6paaou, troJlyqaeNl

c,Jre/(yrcqee RI'Ipau{ eIIlIo :

Lo-!t , !."12'p *!-"-2q - ,4? ,,sin^t- 2ut*l cos? r 2u cosg u(T+l)'
xl' xl

-t<e<7'

-') 
(b 18)

Orcroga BilI{ur,, n rracrl{ocrlr, qro rrllr.r tp(0 uoe qJreHbI lroJro}I{I4reJrLI{}J

trpr{ g}0 tperrafi qJIeH oTpI{qa'I'eJIeII, T. e. yCItOpe}IlIe, [OJIy'IaeMOe rIaCTtl-

4efi upu OrpaH{eHIII,I, l}cet:Aa CrpeMIITcf IIOEepHyTb IleItTOp Cltollogl'I{ B IIa-

rparlJrelrlrr4 r( I{oprraJrrr n frJrocnocru {ponta. Ecnu 6r,r cytr{ecr}lolla,l geftcrwt'

re,rr,nr,rfi r{opel1b A9:0, ro }{ol'Jlo 6rr ocyqec'rBl'Iit'bcfl 6ealpauruuoe ycHopeHl{e

rracrr{qbr Bo tfporrre. O4rlaxo 9To Ire TaI(' I.p BcerAa IroJIo]KI{TeJIbIIo' I'{

qacTrlr{a B Kolrqe HoIrqoD IIocJle olpeAeJIeE]IOIO I{OJII{qeCTBa III{I{JIOII OCTaeTOfI

..8 CpeAe (2) za dtponro,tr. 
Ilerrr 6.nume rraqaJrbrroo g n 

- 
rl2, 'reM, /{oJlbme

qacrr{qa rrplll]flBat1a n r[pouty l{ reM 6onluee oIIa IloJlyqaer ycfiopelll4e.

/dena coorllorleul{e (5. 1B) Ha trpl4palqelllte IrI{tIyJI6ca 3a IIII}1JI

l,p - 2uLrrcos g1 rraxoAr{rr

'#:i-*{ffi-'in1} '

"12r
P-u*:Po exP 

.)
9o

4 c<>s2 gdg
"Id - 2{l=4 cos I sill I '

(5.1e)

(5.20)

r.AC go \t p o- lIA.rIaJIbIIl,I0 yt'0.11 {iJIcTa lI lll\'IlI}JIbC UiICTIIIILI' tl ,pmax -- I'laItcll-

r{1.rr,11o nosno;rgLl,rii rrtrrry.rlbo (nor'71a rlaor'[Itla y]I{c l{0 cNIoiIier IIoI{lIIly'lL

op0l(y @). Ilpy6atL or\r)l{Ita lrrrrotpaJra r} rroItaBurcJJo oItcllollellrbt I\itof
31

/1,r", i po exp 21, .-- 2,5p0, lrrrr( rrro alroptltrl rlo?I(c'1.' tlosf,acrarb nplt6;tltatt-

'r'('. t l,.l1r) n [rrl'b pae{'.

l1 pa6ore [13 I nlluuo;[(]lrir orrerrb rpy6aa, nprr6ltlrlrtcultlaa oflc]rl(a rro4o6-

rrol.o ycr{ollcHrrfl }ra $porrre, loJtyyetrrrafl Ap)rt,r1m, 6o.,tctt c.toltirtr,rnr cuclco6ou.
( )71rrarro aBTopr{ 1ta6o'rr,r [1 3 ] ucuryulIJIIr BoBpaotil]IIre JItci)I'tt]l JITIITII) ]tit /(e-

,cIITttr,I ItpoqeHTOI], rJ'lt() OIiflSaIro, lro-li14AI'INIOntyr C', OrIeIIL .llpy6LIrl xa])al{TcpoN',t

r r prr6.rr nnrennR,
13 4aguoru crryuao r[oprr.y.ua (5.20,1 Tourra,r, t] eo ocIIoRe JIc?nllr JILIITIL o/llro

lrl)el\ItOJrO)fiellfl0: CItOpOC't'], tlaCTLIqII NIIIOI'O 6O"rrt lrtC CI{OpOCTII rlpOrrta.

* Il pun'euanue tt p.u t;oppeHm.11pe. l\
.jrcrrrro n AaJr pmax lpo:5,2, Tar{ rJro

r 27 pa.s.

ganruefiureru llrrrerpaJl (5.20) 6ttn uogcurtau'ruc-
0HeprtrfI EepeJrfirIrBrlcTcr{rrx sacTlrq yBerEqIIBacTcfl

tu9



4. O6cyctc0ettue Bol.uoctctLocmu ycaopeHufl qacmuq .ttecrc1y fiporumauu,
cr.xonblBatoulurctL nepneru0uny"Q,fl.pttblr no.,uo y}apu,blr BorLtL rlpu otrlpa]tccttutt

\actnuq om tfpomrnoo

Itrc.nn ;ro6onr,rc cro,rrnlroBelrr,rrr rrepnerrlu,rlry",rrrl)HbIx I{ rrarHlITEoMy roJrIo
y/IapHrrrx norrlr rporrcxol(rrr n uer)rpa.rrsrroii 'roqtte (u.rrocrocur), uo o6e cto-
porrbr or no:ropor:i noJre oprrerrrlrpoBarro Ro Raatrr{Ho rrpoTlruorloJro}Hltbtx na-
IIl)aBJIeI{LrfIx, To r} IIprrrrru{IIe, IIaalrrIrafl c r.Ie ItoToporo IIo}IelrTa, BoilM0}I{Ho

yonoperrr.re qacrr,lq. Srol' lro,ucrtr orlpeAeJlrIercrl IrB rpe6onaulr.a, uto6Lr paAIIyc

xilrpaqrrrr AJrrr sacfl,Iqbl nepe/( {pollrorr.r o4noil IIIJ RoJIIT 6ul 6o.nrrne paccrorl-
rrr.lrr or (rpoura 4o rreiirparrluoii ToqItI'L'l'or4a Ba Bpeltrl rlpoJrera paccroalurrr

rre,*r4y $porrranrtr yro"u 
^,ro}IiAy 

Bcltropo}I cl(opocrlt u IIopMaJILIo roqrll IIe

HBr\{errr{rcrr, r,r roBllircralrrc yrJra g r} rrporlecce orpa}I{eHl4r 6y4et oilpe/leJlrl'r}rc,r

ilumr, 1-r{ ra 3-u q,rlcnarrrl u (fopnrv.ne (5.18). Oguatro rt B orol\I cJryqae, Itari
rrel.no Br,rAerr, lrlr (ropny;rr,r (5.17), uprr rro6r,rx q, Ag 7 0 r,r ycxoperll'Ie, I{oro-
pOIo n{O}HIIo O}KII/{iITI), ilo UopEl(Ky BCJIIIqII}ILI 1'tlKO(] }I{C' ItaIt II B npo/{blAyII\eAl

paBlleJre. I{pouo rolo, 'rpe6oBarrr{e i\ra,[ocr],r paccrorrHrlrl ue]I{Ay Spr,rttta rlr
flpal{Trrrrecltl.r cr]olll.rT lla rr0T Ir cl]y BOBrro]HrIOcTr,. R OTO,rr .rterHO y6e71rrt'r,c.,r,

rrpr.Ir.rflIr, arro rIo,IIe Lt o6.tiio'rtr tteiitpa;rr,troiiTtl'rtttt rlcIIfle'lcrl ilo tsaI{oHy

H ,:bn,
rlte ocb I rrarrl)aBJrcrra lro r{oprrra.rtrr n {ponry yAalllroii I}oJrIIIjI. ctlt'.rrttc ttti.

lr3Mopelrrrflr{ 12l, b nv ll 10-' eclcu, rlactr'rqa, Allllraflcl, I o6.naottt, I'i(e

t,:O,6y4e'r.71nrrr.arr,cl rro nerioloJ)oI-IIipnrloJrllueiiroii lpaexroplltt, ra, Tloiiga

[o rre11oropor.o rrpeAcJn,lrol'o paccl'ofirrrlrl X, aaltellrrc,T 06parrlo rt trei'ilt'pa,'rr,-

noii 'roune, rre l.lcIIbITtlIl cl'oJtltlloJJettur c Sportrorl'
Torga, orleRul\Ho, Ilr{eerl

trpuqeM dxldt-?cosQ, ran uro

db5*: ebximoc cos q,l (-t).

t{acruqa BatsepHer o6parno rt uefirpanrnoft lrJlocnocrr{ Ha raroM paccrorllll4l'r,
qro

0rr(yl{a
,/x:v 2tnoc ;

e0

Ilpurtllua;r 4.lrlr o6.lracr]r, llo}.ttl(y ( porrral,rlr 7',:.- |Qa, iloIyIIIIII IUIfI DJIeI{Tpo-

uon ,Yr:3.10, c,t, tr A"rrrr rrporoltou xp:2. 10n C.,rr, r'. e. {acTI{IlLr 6ylyr
lrcrILITr,IIlarb orpalrielrrrrt or rfpon'ron, ecrrr roJrl,I{o paccro-rI}II'Ie }1e}I{Ay IrIrNrIt

otrelrb MaJro (rpartrtrrccnl'l npll rtx nouranre) '

Paccrrorpr,n{ rgnapb croJrnHonerrrre trJIocItI'Ix r[pon, on yAapIlbrx I]oJr]I IIoi\

ocrpnrNr yr.Jrolr 2rfo rroiir4y rlpontanur. flptr otonr rlarlrr{rlloo rroJlc 1} lta?riTroii'

110
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BOJrlro opuer{rrrpor}&Ho r}o r}3al'r}rHo lrpol'nBorroJroH{IIbIx IIaIIpaBJIeHIlrIX II,

lrapaJrJreJrr,rro pe6py yt.Jra. lfor'/la ilolriHo rrpe/{cranrlrb cc6e raltoe rIoJIo?I(eIII1e.

Berr{efi, rITo qacTlrrla upr{ IIeI{oTopI{x ycJroltl,Iflx c}Io}I(eT Haxoi{I{Tbcrr Me}Itlly

drponrarrrrn n or{pccl'}roorr{ L{x rrep0ccqeflLlfl, ABIIratICb Br{ecre c Replul4u(lii

yrJra B rrarrpaB.rrolrr,lr.r 6ucceruprrcm, c rlaaouoii cxolrocrblo rrepelletr(eflrIrI

TOqHtrI

U -- olsin '.f = ai,!.

('.f artax ttocra]Ior]Itil r]oIIpo(ra, I{orarrI, Aolrycrtaer I}oBI\{o}nIrocrL 14Ir?I{eKI{I4r

Blryrpb o6pasorrarrrroro d)pollraMlt ccltropa rrpo11yltrolJ repNlotIAepHoit peal(-

r{r{14, upor,rcxo/lrr1oi.t rro i(pyryrtl crop(.}Hy or ror{ItI,I rrcpcceqeurtL) Iiortrt

HC yqHTbIIlaTb I'rSMelr0rrltrt ytJra rl callolt flpoqecce oTparr{eH?Ifl qacTl{rlhl

(c.rlr'ran, arro yl.o,rl rril/trolr[rrt ])ilucII yr-JIy oTpa?Iie]II4rI), To r{BMeHe}I11e yrJIa

[{e}fl/\y frocJro/\or]iu'cJtbIIbtlvll,t o'l J)zriI{eIIIIflrrllr 6yget 'lo ---200.

I{srreHerrfle cltopo(l'rrl (n ttcpertrr'nlr]I{cltcltoM crI)Iva(') '\z-.-= ,fi cos g, t'i(o

I-- yIoJI rral(oHl{rl }la o/(nlt II3 d)polrroB, TaIt rr1'o

cos 9.

lIlrrerpnpyl or g0 l\o n/2, 6.y4ert rlrlert,

u- (5,2r)
L'o (T f t) uo(l,o

rIilo /.(aeT yCItoPt|1IltO JIltllIL IIil l(COTITI{11 IIIJOI{eIITOI}.

Eo,[tr y.1oc,1t, r{i]^rerronrre yfJrtl L] citNIolI rtpoI\eol]e orpaiHeIInrI, To rIplli)ocif

vrJra rraAorn.rl rta 2 {rn uetn71y, orpaHierrrrrr}ru ci\Io?r(er IIa orlpeAeJreIIIIor\I Dil'tltlo

yCI(OpeHI,trI tILlCTIIlIIIO lIJIll II0.[ItOCTbIO CI{OMIIeHCIIpOI]aTLCTI }NI0}II;ltlCll1{t)Il
ylila n car{oNr rrpor(occe rl1'[)a]rroriirrr. [(att .rterrtr.r co06paBI'ITL, rlall6oJtt IIlllii
e$t[ortr 6y4er,, ccJru f -ii r.r 3-ii,r;lcnr,r r] trltaBoii rrac.rr,t 0opNt)rJrr,r (5.18) r,rnrcro'r'

0/lrrHaIt()tlr,re;trratrrr, T. 0. Q oTprrr(aTr)",r rrrIO B CIILIoJIe I(aIIIIOIO REIIIC OlIpLl/lC-

Jrer11lrr. Sro oilrraqaer ooylr{0crnJrr)lure o/tHoii I,IB /{rryx I}olll\{olxIILIx r}3tlt'IlIIto

tIIloi.r{.ItoroJtoiI{tItIx o]lIIcltraI(llii tt<.r.tut, - TaItoii, 1l'to6Lt lltlcrlll{a, [aIaIoIr(arI
rra (hporrr oo c'topolt,r llcl)rrtrrnrn ),r',:ra, lJtilloptlrlllttaJla, rIotrocpcAcrteIIIIo IIoo.rle

l:il;,:*^."rrr 
r[porrra, r] cropony {1toura. B neDolrtrttlrllcrcltorl crlytra0 6ylcrr

du-2acosg 4ucosg\ 2 cusq __-'l (s.22)

IIe ll0rUatr l)'roIo )rpaBil0r't1lrr, r\tolrrrro cIaBy cIta3airL, tllro ycItop0lIrIe6y;1errro-

3([drcrt,ri.rrrtrr,nr, rittt riart 1-ii t 2-ii r{JIeIIJTI t] rrpal}oii llttcrll (loprryrr,r (I1.22)

IIO-l)iIBIIoAtV 3atllIOrIT o't' tIepL)IIOHtIo(:i CItopocTlI ?r, IIoOTOI\{y y]loJI q npI{ Ito-

Toporr i)rll rrJrerrr,r cr\rot'Yr Itoxlrcllot[poRarr, Apyj' IIp-Yl'a (dp:0), 6y4er lre-

rrlrrr,cq o u n lrpoqeccc ycriopolll{fl. Morrno clta3arb, trro MecrorloJloxeIII{e

ycriollfleNroii.raclnrlt,r l ortprrcrrroctr{ ReprlI4IIbr ylJIit He\rcrol"rqrrRo. B c.rry'rae

rrpeo6,taAarrurl 2-ro rlJtcltu u dloprry,-rc (5.22) -1ag1rlltra 6ylor BaxJIecrl{yTa Rcp-'

trrr,lHoii yt..[a 11 Bblii/{er rrB ycrtoprreAroro ccl(ropa) I} cJlyrlae rp0o6JraAarlllfl 1-ro,
,r.irerra ycHoporfi,Ic 6y4c'r orlpc'AeJItIrbcfl ]'r3 coorlloIIrcnun (5.21).

#,:0 { t)<b,,lza
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5, lll r:.tatLttailu. t/cti.opettu :t ottt llten,ilo(ttt.t: ch'o p()ct)tcit'

B r0opl,ItI Jlpouoxoi.ril\cullrr Iiocrlrrrrccltu\ .r1\.u0i:I rtaiItIlII.lct Aoct'iI'rorlllo
.6r,rcrpl,tx lrEili0ttrrrpyoilrLrx rracruq o6LI.rHo o6r,;rcngctcrl Ilil crrer raIil,tx rtpo-

llecoor|, Itati IIpci(rlilpl,I,toJlLH00 ycI{opelril0 r} D.iILrItl'IJ0}ltlr}ITlTIJLIX I]OJITIX lill0i]/rl.

tlL.,rIr,rrtrr(ll ]rorJbrx Ir 0r]cllxrrortLlx 3Br3;( u 1. i'{. IIo,106troIo NIexa}IrI3}1il r0tIllJIo-

.IrI,IrI l{ocraro.rtto 6r,rcr'pr)ix JIrriIiertrI.rl)yoi\rurx uac'r'rtII IIItU coiIIIctrl{llx ItcIiLIrllIiiix

rrl)0;r(rro.rra r.a,fb IIo.rrr,arr. IIoatolry rrI)rr ]Iourn'r'ititx o5'r,rtt:llcHtltt yci(ol)o.ltt'Irl

rlac't'ItII l]o BCtII)rIItIta\ r,(0 lioclllItIOCrIillx 0IIcpIIlii - 2,10'n ,6 r{eIioTol)LIO

au,l.oprJ rrbr'tairrrcr Haiirrrr \rex&I{IIBNr ycr(op0r{r,Irl qacrLII{ uilaluuai{ or rollJloBl,IX

cr{oJ)ocroir. T'arr, 1'rtrcc,rrorpcrrrrLrii 3. I'lapricporr f 14] riexaulr3N,I crarlrcrlrrlecltot'o
ycriop()lIufl uaoTItI( 3a crrcT NaI{1locr{orrl,rqecr{ofo At}II?lieIIIItI XIal'IIII1',.lll,TX

o6.lrac,r'cri tlo illlot\rrr lcrrr,n!lxrr rlpct{rroJlitlaor rIpeABapItreJILuoe pa:lol'per}aJrrle

cpeAr,r /{o orrurr, r}r,ICortoii 1'crIIIupaTyllt'I. c'IurarI, rl'fo Taltoii pa3ol'pc1} up0-

r.tBuo;\rrTCtr \r/(allrrlrlt\rrr BoJrlriiiru c xapiir(TepIIoii aJIbIi0IIOIJCItOii cHopocTI,r<l

V..== IJI(4nilnt)'t,, orr rTnrllrIuzier Ba ItaaIu.rIbIIYto ol{opocrh yc,iropr{exll,Ir
llilcrilr( B(),illttIltrrllr'ouJroBiltx c,Itopocl'o]'i 3ti ()pOlITol\r )rAapHoii IIOJII{LI, T.0.
Irc,jllrrj{1y rr()prrl(r(ir vr,r.=3.10' cn.tcct; nptt I7 = 5'10' ?cl lL =-'2"lr}t'L.,tt-t.
3ra crrollc.rorr, c()o'rrlol'o'nly01' renlrcparypc 7-,,',--.2,1t' 10' rllalycot|. IIporoul{,
cor;ralctro Uapricp.y, cNrory'r ycrtoprrrr,crl JrIi[tl III]rI uJIortloc'urIx opcilt{

n < -- 2.1011c,n' ', .l.a.rt nart rrllrl Tartr'rx rrJlorr{ocrtlx u uc.\t[e])tl'fypc 7d T0rr-

Jrouoi{ trpor.orrtoplot cDoro EI{eprlrro (r{B-Ba ri3arl-\IoAei.i0'rBtIrI r'"IIaBIILTNI o6pa-

Bolr c [porolrarrrr cpcr;1rr) .ttt1 ,I(,]trIJIe Z. = 3.10n c.u, olraturnrrrli'i c ptl3r\I0l)t)]1

o6.rLac'ru Rc]lbIil rItII.

]t[a 6o;u,rrrr4x lbICorax B xpolloC-rbt'J)c, I'i(o llapuello,rr llorryCl(aorcfl ]jo3-.

l\toirillooTl, ycrtol)elrllri, v,, il 7,, 6y4er cr4e (io.rrr,ule. Tari, nplr rL == l0o c'+t,'-t

,onopocrr, Vo -'-'3,5.70n cnlcen, a rollneparypa fa = 5' 10'o I'paAycoB"lipy;iuo
rlpol(rroJtara.i'r, cyx\ocIBoBarrile oroJlb 6oJlbrnux r0r{[epaTyp lro BCeii o6JIa0rfl

riornil[rr{r,I, llo rrprl r[att'ur.rot:ttll,\ r€\r{ueparypax 7'o<2,5'10' rr ]rJlorIroor}rx

tt-= 2,10" c.l,t,-t tr rrpr{ naJrltrlnt trr,rcoltoi.i Tetrlopar}rl)r,r JI It tlt b It ti a I{ o 11 - T'o

lr it Jr o ir r, 6 .rt a o r rr cltill.rlCTr{rrcor{lri.i r{exilHrIlrI IIo I'oAllTofl, Talt t{alt i\,'IIlIItt
trpo6eta 5o,rrco (-x,rcrpbrx rrpo'ltorroB, rrofiaAaloo{llx t{B rol]rrrleit o6,rractrt B xoJIoA-

uyro o6Jraclr,, orrpcAcJrrrerol He AJruHofi rrp06cra I-, (r.pn HoroJioIi llI'I0[Lrpo]'Itt
.Duopr.rrpr ry.ilta IIporoHOB crar{er cpaBH{INroii c IIx aHeprlleii), a /(J:IiIlIoii

Ballcl{Jrer{r,rfl rrpo'roHoB rrB-Ba DBaTINIo[eIlcraI{rI c DJI0I{TpOIIaNITI cpeiILI I& Horo-

pafl SHaquTeJIbHO NIeHLlru, Tar{ lITo lroTepll afleprl{I{ cIIJIbIro IIe[ooI{eHeHIi Il

ilrcxarlrral{e Ilapriopa. }tan 6uto fior{aaarro u $ 3, uprt paccNlorpeulll,t MeXilH}I3r{il

ycrtope1rn[ trtcitii\v AByMf rIapaJrJIc.rILHIJI{I,I c6;rrtntarorqnMI,Icfl llar.HI{TH],rr\1i:l

:3epr{aJraMt{ rr&llo yr1111'gBaTr-, He ToJrr,no rlorepro eIICllrl{u, xapaHreplrByloqylocrl

A.rrr,{Hoit Itpo6eta 1,,, tto t-r l{Br,relreFr}re HatrpaBJreIIr{[ noircra qacrl{qbl, I{o1'opoe

xapanieprlayercrr 1JrrrJJorl [po6era Zp. O6r,runo rlptI IrBaI'IMoAei'Icrl]I'M rnil{e-
.floft qacrul{r{ o rr[)oroHarfl4 cpellbr Lo -lL", Lr II3 oTlrx lllyx I]eJInqI{E oile-

l\yer )/rrr{Tr,iltarr, trar'lrrerrbrxy}o. Tart l.t rocrynacr f{oplrau ll2.l, IIOJIarau

I {op1,ryle ylx Lp c.nopocrb rrporor{oB panuoil y/IIloeI{IIoii cnopocrlr AIIrI-

llieHlLfl I\{tlI'I{IITI]OrO BOpI{aJIa 2Ur= 6,10' c,+r,,ican, U tIOJIyTIACT' aITo J\JIIIHa IIpO-

6e11 IIJrfl rroTept.l r{a[pa]lJreflrrolo rn\ltlyJlbca Zp cpaBEIrIrla c paccTogHHeN't

.rrelr{Ay BepKaJIaNIu l=lOE ctL ilrrltt:s IIpII /r< l0'o cn-}. If,a caIIorI ?Iie Aerle
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TOprroil{ol{Ile aracTlrr{ /Ir}]rr?r{yu{r,r,\cfl co cr{ollocTrrrrrr 2,l, lruol.o 66ruIulflr, uell
TerlJronrJe cltopocrrl rrpororroe xo;ro4noii rrJraarrll rrelxAy BepltaJrarrrr (- 10,
rpa4ycon), 6;,1r,et upolrcxoArlrr, D ocuoBrro.\r Ba ctrcr RBa.trrro/l 0iicu,nirg
c D.renrpoHalrrr (crr. $ 3). Coornercrryroqarr /(Jrurra Ls rro [oprr/(Hy
BeJIllrII'IIrbr B lttrrl tlt,, paB nteTlbrxe, .Iell I,e. floaro,rrS, Aallie BalJrrilieHHoe BIra-
LreIrI{c rIJIorHocrII lz= 10'o c,u - ' Brtecro rlJrorllocrrl B IrrIiHrIlIx cJIoflx xpo-
,voctfcpr,r (z=10" csr,'') ue clacaer noJroir{errrrfl. I{cxo71n lB nparn;rr,uor:i
oI{eEIItI,I AJIITHbI Ir, tro [pI,IACpHiI{Raflcb coo6pa;nenrri'r pa6orr,r [12], c.rie;lonano
6r,r ero BHarleHrrc rrJrorlrocrrr erqc yrrerrbrxirrrr Bo xrl{ofo paa, rrro coBell-
IeHI{O He COO'I'ReTC1'rryeT yCJrOr]I,IflrI, B I{OTOpLIX pa3l}IIIJaeTCfI l}CIrbI[tIt&,

22 r.rala 1960 r.
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Tonr XXY, 1961r.
OI]CEPBATOPI,II,I

o BJITIflHT[rr MAIHI4THOIO [OJrfl HA ABI,IX(EHI/Ifl
B XPOMOCOEPHbIX BCIIbIIIITTAX

O, fr. Ioma,crcx,

flo uareplraraM 1957, 1958 lr 1959 rr. rpoBeAerro cotrocraBJreur.re ABr'rx{errrrft Bo Bcrbrrr-
nax orrrocrrreJlr,Eo lrpoAoJlr,[orll cocraBJirrorqert $oroc{epuoro lrarunrnoro rroJrfi.

Sanucu Marrrl{Trroro troJrfi, rrcrroJrr,Bye}rble BAecb, BbrrroJrrrerrbr, ftaK rrpaBrrJro, Bo Bpe-
ME Bcrlbrmex rrJrr.r cpaay ?r(e flocJle rrlrx Ha Marur{rorpa{e tro Jrrrrrr{r'r l, 4886, 3, a Huueuatorpa-
tluponanlre Bctrrnrfiefi na HI-l B flyqax nr.ruru Ho.

B peaymr:are u3yrreurlf cAefiaubr cJregyroqr're BbrBoAri:
I . BoannnnoBerlre lr paBBr{Trre BctrBrrrre( EepaapbrBrro cBaaarro c r{ar[rrrrr6rM nolent [5 J.

2. B ua.rarr,uoft cragrau paBBr,rrlrE yBJra Bcrrbrmnrr pacmfipeulre ero lle BaBlrcr.rr or rra-
trpaBJIerrrIE MarEr,rTIlOrO trOJIfi.

3. flocre4yroqarr cragr.r.fi paBBr{TrrE yarra xapanrepr,rayerct AByM-E TrrlaMlr 4rumeuuit;
a) uaupanneur{6le ABIrE(eHII.E I4Ayr BAoJrb HyJreBoft Jrrr[rrrr Marrrr{Trroro troJrrr, 6)uarpaa;reuurre
ABl{r+(errrfi mlrpoftrlM {poutolrt r{Ayr B o6nacrr,r o,qnoft nonrpuocrr[ Marur[Trroro rroJIE.

4. Cseqeu[e Epqe u AoJrbme coxpaufiercfi y roro HpaE y3Jra, B cropouy K3Toporo
rratrpaBJreHo ABr4ffieEr{e.

5. ,{ononr,uo sacro yarrrr Bcru,rrrrex Kan qeJroe trepeMeq,arorcfl rro troBepxuocrlr Connqa.

THE INFLUENCE O]I A MAGNETIC FIELD ON MOTIONS IN CHRONIOSPHE-
RICFLARES,byS. 1. Gopasyuk.- Dataof 1957, l9S8andl959areusedforthecompari-
son of motions in flares with respect to the longi[udinal component of the photospheric
magnetic field. The recordings of the magnetic field are, as a rule, obtained during a fla-
re or immediately after by means of amagnetograph in the line 1,4886.3 and the flares
cinematographed in Ho.

The following conclusions are made:
{. The appearance and development of flares are closeiy connected withthe ma-

gnetic field t5l.
2. At the iniiial stage of developmenL of Lhe knot of the flare, iLs expansion does not

depend on the direction of the magnetic field.
3. The following stage of development of the l<noi is characterized by two types of mo-

tion:
a) directed motions along the zero line of bhe rnagnetic field, b) directed mobions
as a wide fronl in a region of one polarity of the magnet,ic field.

It was also found tlial:
4. The brightness is higher and,

which the moLion is directed.
5. Rather frequently the knots

face

of lolger duration at that edge of fhe knot towards

r of the flares as a rvhole move alorrg lhe so]ar sur-

If plr aannclt nlarlrlrrlroro rroJrtr Ha coJrrrerrrrorr rrarrrr,rror.lla{e oyrqecrneulrr,rlr
trBJrrrercrt nr,t6op cfleltrpailbr{oi,i nnrrlfir. Or croro nr,i6opa BaBlrcrrr nan Bl,rcora
Toro aSrfcrtururroto ypoBIIfl, I{ Itoropofi orrrocrrrcrr Barrrrcb nrar}urrrroro
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rroJrrr, TaI( Lr rryllcrBLrreJrrrrrocrrr NrarIILITolpar[a (.ryrctnirreJrT,IIocrL ]\,1aI.IrItro-
rpaSa raltE{e 3allncltr oT ttpliocrll o6rcttra, paBxrclloR Itxol{urrTx rqc,iretli rJ T. A.
Ii 1), a cJIeIoBareJI]rIIo, Ir nepxunii [peACJt lroJrfr, rrptr i{oToporl (tororon enlo
rI{}IeI"IHo SaI]I,IOI'IT or BcJru.trtlrtr upolloJrlrroro rroJrrr. C;ra6rrc },tarrrrrrlrl,re loJrrl
anrrrRlrr,rx o6rrac'rei,r Co.rirrqa Balrrrcr,rnarorcrr rto .r]rrrrr.rrr Fe ], 5250,2 [2], $ari-
rolr Iioropoii gLz :83. IIo seii rronrlro Barrr'rcriBarrr lrarrrr,rrrrr{e uorn 6ea na-
cr,rulorrr'rfi B rlr{rel]raJre or 0,5 ec yo 200 ec [2].

N[arnnttrr,re tro.rlrt rpyil,,, y I{orop,,Ix ]ra Blraa,rreJrrrrro' [)aoorotrr]r.r{ or
rrtlTeII nloryr 6r,rer, 6orr,rttrle roJrrr, t\rT,r BarrrrcriTlaJrlr tro .lrl,lrrr.tll Fe l, 4886,3
[3 1 c Sartropou gr2:36 (g:1,5). rlo;rrrurur ], /1886,3 rroir{rro Barrr4crrnarb
IlarHnrrrtrre uoJrrr rra IrpflrtoJrrrrrer:iuorr y-1;1s1.rre /(o 500 ac.

Ilonyuruprrrru o6cr,rx rnnr,rii rrenirrorrrnr orJrr,rqarorcrr or 0,1 A, ro3Torry
IOIIC' SaIIIICaHIIoC IIo IIIT1\I, oTIIocIlTCrI I( IlpIIllOpIIO O4rrnattOtrOii ur,rCOre t[OrO-
crfepr,r. Mai'rrr'tlItr,rc rIoJrrl BanucbrBarorcrl Tarilr{c rlo Apyrrrnr Jtrrrrrrgr[, B rracr-
Ilocl'll ITo.TIIIIIIItlni TJB Bo4opo4a lr HrCa-l-, rr rl Dlo,\r cJryqae o.r'goorrrcrr rt xpo-
rroc(lope. Cpallrcltttc xporroc$c1rru;rx rr (rorloc(rclirrurx uo"rcii florrlBbr]lacr cxo/{-
cTrJo r] o6irlclr xapaliTcpe Irx pacrrltc/{cJrorrrrfi, oco6elrHo rra^I.l))/ililatrr,I IJflTC}I,
xorrr n AoTatrrx rra6rro4arorcrr Barlerlr,re pae.nr.l.ma [3,4 ].

Bce rrccrarqr,lorra]lrr.re rrporlcccr;r, Itpolcrtarou{rrc R xponrocrfcpe, pacro"rra-
ralorctr B aI(TIIBII6TX o6;racttx, A.lIrt ItoTol)r)rx xapal{Teprro rra.rrrral,rc n{arrrl,rr-
rrot'o IIoJrtr. Mar.ru,tTlrrre rroJrrr ((Btropoifiorrrrr) rr xpolrocr!eplr1r1tt 1roralll.rro, tI
rrorroNry AUrlr{cr, rror.rl)oJrrr))'rorcfl ,.\rr, oc..r rr + l';:<1, r.71c ,i1 _
IIJIOTTIOCTI) ITIIHCTI,ItIecIToii arrepr.rtrr 

"u,u; [{ - ]I,.IUTIIoOTIJ DIIepIIII{ I}II0IIt}Ie|o
NIAIITIITIIOI'O IIOJI'I.

Flenpepr,rnuoe ltrlllerrarorpar[uponarirre ar{TrrBrroL:'r o6;nacrrr B .rryqax xpo-
lroctfeplroi'i JIITHI{I'I c oAIIoBl]cnlertrrori 3arr,rcbro r\rarrrlluro:lo ro"irfl rroBBoJncr
IlbIrrcIIrITb poJlb r{a.rl{I{Trloro [o.lrrr u o6paaora]lrrrr I,r paarlrrrrl,r 6r,rctpl,tx npo:
qeccou. B pa6ore [5] paccuarprlr]aJracb llo,rrrr nfarrnrrrroro [oJ]rr B o/(rrorr rrB
Bosrloil{I{r[x rlexaurrsr{oB o6paaonaru,Ifl lrcrrlirrrcn. B pa6orc [6] orue.ranocr,,
aITO IIaIIIIITIIOe IIOJIe IIe AO.II}I{IIO BJIIITITL Iia I{I]II}I{eIIII'I B lIatlaJrrrrOri Cra4r,Ir,t
llasrr.ITrrrr BCrrrlrrrcn, a n pa6ore [7 I )rrtaar,Lua.trocl, ]ra Ro3nro]r{IrocTl Ar}r}rtelrr,rfl
BAoJrr, crrJroBbrx rnunii nrarrrrrrrrol.o uo;rn. peayJrrrTarT,r pa60.r [6] u [7] ne
IIpOTI,rBOpearaT Apyl. Apy[y, ccJllt rrnrcTl ll RrrAy, rrTo oI[I oTrrocrrTorr It coBep_
meHrro paBHr,rrr $aaarr lta3Bnrrrfl Bcrrr,rilroli.

B rracroauloii cT arr,c r,rBJrar.arorcrr nepBr,jc po3yJ161n16, rtccJreAoBaHlri,i r;Jrr,rfl-
HtIrI IIaI.IIIITHOTO IIOJITI tra AIII,I)I{CIIIItI IIO Ilcut;ILtrltax.

tr4cnoilr,aycrlr,ri.i rrarrr.r r\{arcpr.larr orrrocrlrcrr rr 1g57, 1g5B u lg5gry. r,r rpeA-
crilrJJrrrcr ne6orrr,nryro iracrrr To1o, rrro rrojlryqclro Ba ETor rrepr,roA. IIac nirre-
pecollaJrl{ [1]lI]1{Ollrlfl Bo IlOIILIIIIItax, II0DTor\ly ot6op Ilporr3tro/(r{J]Cfl Iro llaTe-
prlaJry orrrrrrrecrrr{x lra6rro;1erflrii, rror.oprrii rroJryrre]r na I{f_l c uurcprfepeu_
ql,Iorrrro-rroJrlprrBal(r.routrr,rr,r rflrnr,'r]lonr rr Jryrrax Jrrrrrlrlr LI" IB l. O6pa6oraunan
'ractr, oro6parrlIor.o rrarepr,raJ]a rrpeACTaBJrcrra n ra6.rrI,r4e *. ConocraBJreHI,re
nnrrnterilrt? uo Rcrll;Iurltax ReJIocb olrrrocnreJrr,ro Tex napT rlpoAoJrrrlrot o

* Eorr,ura,g qacrL ororo
A. B. Cerepuoro [3].

B{r

rlareprraJla rro rlal.rrrrrrlrJrr rloJrrrIu ony6nnrroraua B crarbo
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Ta6ruqa

Barr

i 3auncr,3.VII 1957 r. cAeJraEa no l5250,2 B. E. CtenauosuM.
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lI a6lro,rleur're BCrrbrrrlnrr
llo NrocHoBcI{oNly

BPCMEHII

,[.nntta no.nnsr, to
r{oTopoii Barlrtcarro

IIAIU. IIOJIE

3.VII 1957 r.
13.VII 1958

t4.yt 1958
26.VII 4958

22.VIIr 1958
zz.yrlr t958
22.VIII 1958
23.VrrI 1958
23.VIII 1958

14.ytI 1959

Ltt.lttII 1959

hmhm
10 23 -13 09
10 02 -11 00
t4 20 -t4 49

616 -735t520 -
16 18 -17 03
1756 -
13 18 -13 30
1.7 t7 -17 40
642 -rc4A17 00 -19 00

3+
1,5
AX

1.+
1,5
,td-i-

t
1,+
.)f
crof

5250,2
4886,3
4830 ,3
4886,:l
lgg6 ,3
/1886,3

4886, 3
z1886,3

11886, 3
11886 ,3
4886,3

}Ia|i:II'ITHOIO IIOJIfl, ItOTOpl,Ie [OilyqeHLI, Italt [pa]llIJIO, BO Bpenlfl BCIIbIIIIITII IIJIII
Cpa3y )ne frocJre Hee. MarHuTlrbre rloJrfl Hy?r{Hor:r nar{ o6Jracrr,r Barrr,rcLrBaJrr{cb
Ira MarHr{TorpaSe B Jrr,rHlrlr I 4886,3 'r. CltannpoBarrlre yaracrlta r,rB06paffierrrrrr
Co;ruqa orrrocrrreJrrrlro rqeJrrr c[exTporpa{a nerocr, [cplerrAr,rxyJr.Eprro rrJrrr
lapaJrJreJrr,Ho cyroqHoll ilapaJrJreJrl[ B oAr{otr rraflpaBJlerrr{lr qepe3 rrrrrepBaJr
rlop.flAKa 13", Sauucll AJr.fl Kalr{Aolo paapeaa rrocJre r{BnrepeHr,rr:r rraHocrrJrrlcb
B BI{AE OTITJIOIIEHI,II,I EJIEHTPOHHOIO NOTEHI{IIOIIETPA 3rIII-09 HA 3CI{I,I3 AAIIHOTO
yqacrHa corHeqHori noBepxHocrl{. 3arelt rrecra oArrualtoBhlx orr{JroHerrr{r1
rloreHr{IroMerpa coeAIrHrrlrrtcb BaMxHyrrJrrrr np]rur,rtrrr - rrBorayccarrlr. B pe-
ByJIE,TaTe floJryqlll;1"u ItapTa MaIHIITI{0IO IIOJIfI C OTNIeTIeHHLTII Ha lreli lranpaB-
JreI{I{ei\[ cyrorrHoll napaJIJreJrI,I. Ha raxyrc Hapry 1\,rar]rr,rrrroro rroJrrr Har{ocr,rJrrrcb
corHeuHble rrfll'Ila AalrHori o6ractv.. floc;re roro, naH oAlroRpellelrHo c IrarHr{T-
rrBIM IroJrei\( 1'I JryqsB6ri cltopocTr,ro Ira i\rarlrrrTorpa$e cTaJro Bo3Molr{rrbrn{ pe-
fI'ICTPI,IPOBAT6 .'IPITOCTb [9 ], Inrr Hal{eceHI,I,'I II'ITeII I{cIIoJIbsoBaJIIIcb ITapTI,I
flpKocrll Dro uoasoJrl'IJIo B AaJrrrHefiuetf Brraa]rrreJrbrlo floBbrc[Tr, Torruocrb
O O II O CTAB JI E }II,II,i.

Mateplrantr HerIpepuBHori Hl,Ilroperr.rcrpar{rru Bcrrhrrrrex rroABepraJTr,rcr)
TqareJrbr{oir o6pa6orne. Il[anecrno, rtro Bcrrbrrtrr(r,r, Han rrpaBr.rJro, cocroflT
Ir3 orEefirrHbrx ysJroB, nalr{Abrri r,r3 ItoTop[rx pasBr{Baercfl rro-cBoen{y. ,(la nr,r-
,fiOIIEH'Ifi ABIIMEHIIfl II PASBI{TI,Ifl YBJIOB B IIJIOCHOCTI,I COIHEIIHOIO AIICHA
B l{aclrrra6e Itaprbl MarHlrrHoro rloJrfl npor{BBoAr,rJrac}, Bapr,IcoBna Bcrrbrrrrltrr
oTHocI,ITeJIr,I{o IIflTeII qepe3 ToT IIJII,I Apyloll I{}ITepBaJr BperreHtr B BaBrrcrrlrooTrr
oT paBBI,ITr{fl yBJIoB. Sareu uoilyqeHHr{e Baprlcountr coBl{eulaJrr,rcr, TaH, rrro6br
coBtraJrl{ [flTrra r,r orarerraflucb ItoHTypri yBJroB. flony.lsgrrre acnr,rabr rrpeA-.
craBJrflK)T co6ofi [ocJreAoBaTeJrbrrbre I,IBMer.reHl.Ifl na]r{Aoro }rB yBJroB BcrrbrrtrHrr"
Ha erl,r Dcr{rlabr HaHocIrJIacb cyroquafi rrapaJrJrerrs, rrocle trero rrx AoBoJrr,Ho
TOSHO MO)I{HO 6rrnO COSITeCTI,ITb C HapTaMI{ MarIlr,ITHr{X IrOJIer,i.

Heuocpe4ctBellHhrft rlpocMoTp raltux Ecnr[BoB uor{aa}rBaer, qro AJrrr yBJroB,
SAPEII{CTPIIPOBAHHrIX C MOMEIITA IIX rIO'IBJIEHIIfl, XAPAITTEPII,O B HAuATrHOIi



craArrr{ [pocroe pacurrpeHrre co cr{opocrrrr{r{ floprrArra core]f' K]Llcen 16 l.
Ilasnuan c Hexoroporo Mor{eI{Ta, B o4}roM I{Jrr{ HecltoJrbnrrx HanpaBJre}rr.{.rlx
cxopocrb paculrperrl,rrr yaJra crarroBr,rrcrr 6onr,rue, qerr B Apyr[x, B l]esyJrbrare
qero rroJryrraercrr HarrpaBJreHrloe ABulrreHpre. B ro rpeua Han flpocroe pacurr-
pelrrre npoAoJrlr{aeTctl oqellb rleAoJrro, HanpaBJrer-rHoe ABr,r}fierrrre Hepe^no Ha-
6nro4aerca Aecflrr{rr r\{}rnyr,

CouoctanreHrre c Itaprat{rr rrarrrrrrHr,rx uonefi [oltaBr,rBacr, rITo HarraJrLHarI
craAr'rfl pacmrrpeHrrfl ue saBrlcr'Ir or HalpaBJreHr{.E uonn [6]. ]Ia eroro o6cro-
flTEJIbCTBA BBITEHAET? IITO IIJIOTHOCTr ITI,IHETI,IqECITOJI OHEPTIII,I IABA, ABI,IX{YtrIE-
rocfl rlotlepeK i\{arHI,ITHoro rroJltI, arIaqI,IToJIr,}Io 6oilbtrte rIJror]IocrI,I eHepfllI,I
BHeITTHeIO l{afrruTl{oro IIoJItr, T. e.

Ir pacml'IpeHI{e B IreltoropLIx }IaIIpaBrIe]rl4rlx flpeltpailIaerctl, ItorAa, rIo-BI,I-

AI'IN{OttrY, SHEPII{II tsrIPABI{I,IBAIOTCN. 3rO IIOaBOJI,fiET NI]O]IsBECTII OqEHITY HII-
nerr,rqecxoii SHeprr,rr.r rasa ySJIa B0rrErlrrrrr{. oAnano aHeprlrfl, onpeAereHHa,q
Taxrrr\{ r[eroAoM, 6yger upe4craBJrrrrr, nr,rlxurafi [peAeJr.

,(erarrnoe o6cyrn4enrac aroro rleroAa AJrfi orrpeAcJrenr,r.a uonlror,i Hr,rlre-
rr,rqecxoii aHeprlllr 6y4et AaHo no3)r{e c yqeroM rraflpaBJreuHr,rx gnunrer.rrrrii.
Hanpannerurbre ABr[]fierurn 6r,rnaror AByx rrrrroB. flepnrrli rrrrr - yaer Haqr.r-
Haer oareHr, 6r,rc:rpo Brrrrrrtruarbcrr B yar{yrc AJrrrur{yro Jrerrry. Taxoe Brrrfltr.r-
BAHI{E IPOI4CXOAI,IT IIIIOIAA B ONHOI\{, A IIHOTAA B ABYX BBAIINTIIO IIPOT?IBOUO-
JIO}ITHbIX HAIIPABJIEHI{AX. CMOPOCTI'I BI{TflrI{BAHIIfl YSJIOB, HAIT TPABI,IJIO, OqEHr,
BeJIrrKr{ I'I HepeAlto Aocrl{ralor 400 rurulcerc, flpu couocraBJreHrrrr c 1\,rarrrr,rrrrEru

IIOJIeM OKaSaJrOCb, IITO DTI,I ySJIEI paClOJraIaIOTCtr II BrrITflrI{BarOTCtr BAOJTb JIII-
Hlrr,l, paa4eJlrlrctqux ABe rlporr{BorroJro}r{Hbre rroJr,trpHocrrr rr}loAoJrr,rroro [rar-
H}ITI{OIO IIOJI,tr.

Bropoii rrrrl - ABr{}r{en}Ie rlAer rxr,rpoxlru {pouroiu B oArrorf ]ralpaBJreHrrr,r.
crtopocur B pagJrr{qur;rx Torrr(ax $porrra 6rrsamr carrbre paanoo6paaurre.
flplr couoctaBJlellrlu c I\,IarHr{TI{bIr,I rIoJIer{ oHaBaJrocb, qro raltue ytsJlbr rre BcerAa
pacrloJTararcTcrr Ha JII,IrIlIflX, paBAeJrtrrcqrrx ABe IIpoTrrBonoJIoEtlrLle IIOJI'TpHO-
cru [3]. 3to HecoorBercrBl,Ie, BoBr{oEtuo, cBflBarro c paBr.rocrr,ro Br,rcor rlopaA-
xa 5000 H,,Lt, TrocroJrr,Ity paccrlarpl,rBaercrr ABr{}r{eHr.re Bcrrbrrrren, ua6rrogarc-
qI{xcfl n xporvrocrfepe, orr{ocuTCJIr,Ho i\{arHI,ITHoIo rIoJrtr, rtoTopoe BarrtrcaHo
n Soroc{epe. .(wrxeune Broporo rl,rra rro}Her 6urrr, uaupaBJre}ro r(an B cropoHy
66nrrurrx, TaH rr R cropoHy Merrbrurrx no.ner,i. o4naxo r,r B ToN,r rr B ApyroM cJry-
qae yBer paBBI,IBaerctr ralt, rITo rrarllaBJreHr-rble ABr{}KeHI,rfl l,rAyr B o6.rracrlt
o4noii rroJr.rrpHocrtr trfarrrr,rr]roro rroJrfl, He BbrxoArr Ba ee nlleAeJrbr.

flpnuu rrprrn{epor{ aronry rrBJrrrercrr Bcrrsrtrrxa l4.yrr 1g5g r., rioroparr
6r,rna ealre.rerra B 6h 42m i\,rocnoucr(oro BpeNreHr,r. PaccronHr.re, npoi.ilqennoe
rro rroBepxHocrlr connqa nepeAHr[I\f HpaeM oArroro rr3 pacur.rprirour,rxcrr
yBJroB aroli ncurrurHr{, ,qocrrrrJro 60000 nn.3a BpeM.s cBoero ABr{}nerrr,rfl pac-
urupnrorqlrficfl y3eJr, ABr,rrarrcb c paSr{brxrrr cHopocr.trMr{, BaxBarr,rBaJr oAlrH
3a Apyrr,ra{ xoJrr\,rbr r{arFrr{Tnoro nons. B pesyJrbrare 6rua saxpr,rra [osrr.r BcrI
o6;racr:r, rroJrrrpuocrll i\rarrrrrrlroro rroJrtr, n Horopor,i orr llaBBrrBa;rrcn. ,(ruxe-
Irlrtr B rrJrocl(ocrrl ArIcIta ocrar{aBJrr,rraJrr{cb, rtor.Aa {ponr Aocrr{raJr ny.nenoft
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JILTITI{u ({ur. 1). B HasecrseApyroro rpr,rlrepa HalpaBJrerrr{brx ABrl}HeHrrfi ya.non

B MarHrrrrlor{ froJre o4uoit rroJr.ap}rocrr{ BBrrra Bcrrbrurxa 3.VII 1957 r., npo-
Aorrlr{aBrtra.rrcfi c 70h 23m 4o 13h 09m rrocnoBcnoro BpeMeHr{ ({ur. 2). O6e
Bcrrbrrrrxl{ 6an"rra 3*. A,nn }reHr,[rr,rx Bcrrbrrrren xapaHTeprra ranafi rHe oco6eu-
uocrtTuanpaBJrerrHr,rxAnnxreulrft, Iro oua r{eHee Br,rpameHa. Ha Sur. L tr 2 rutp-
Hbll\{r,r Jrrlrlrlflrrrl HaHcCer-IbI IIocrreAoBaTeJrr,I-IrJe IIoJIoEtellrrfl rlepeA}Iero Rpafl
paBBr,rBaloqllxctl y3JroB BCrILrlIeIt orrrocrlTeJlbHo HarlpfllnelrHocrrd npogontuoii

rDrrr. 1. HaupaBJreulroe ABr,rxerrr4e yBJroB Bcrrbrrrrxu l4.VII 1g5g r.
(6h42m-10h 40m lrocxoncrtoro BpeNreHrr) o:ruocr.me.lrrro
Iryuenori cocraBJrfl rouleri rloroclpepnoro Marrrr.rrlroro rroJrfl

}I(upurrlrl,r cuJrolrrHhrr{rI rrlIrI,It{rrId orrleqelrl,t nocJrel{oBareJrbI{Iie rIoJro}I{e-
Hr,rfl ncpelHero fipafl yBJroB. CTpeflnailrr.I yr{asaulr HarlpaBJreHrrf 11Br.rr{e-

rrrE ytJroB. IuTpuxoBoi.i nr,rnuer,i oureqeEa lryJretsaF JIr{HrrE

cocraBJrrllolqeii lrarnr,rruoro rloJrrr. Crpennal,ru ynaBaHrrr HanpaBJrer{r,rrr ABrrxe-
tlttiil, a mtplrxonorlt .ulruneft orr{erreHa JrrrHrrfl, paaAeJrflrotrtrafl ABe rroJrrrpr.rocrrr.

Itpome roro, AJr.E TaHoro Tr{rra yBJroB xapaxrepHo ABr4}HeHr4e BaAHero
rtpan. Ono Haqr,rr{aerc.s, Itan [paBr,rJro, Ha HecHoJIr,Ko i\[rrrryr rroBArree Ilo cpaBHe-
Hr,Irc C HarraJroM ABrrE(er.rI,IfI IlepeAHero Itpafl II HarrpaBJrerro B ero cTopoHy.
Cxopocrra r{x B coorBercrByrcn{r{e r{oMeHTbI Bper{eHr,r [pr,rlrepHo oArrHaHoBrJ.
B peay.nr,tare aroro Molr{Ho cAeJrarrr tsr,rBoA, arro Becrr ygeJr KaH IIeJroe fiepeNre-
Il{aerctr IIo rloBepxHoctu Co;ruqa. ,{na l{JrJrlocTpar{utr aToro Tlrrra ABrrmeHrrli
Ha +L{r. 3 upnnegentr ABa rlocJreAoBareJrbHbrx rroJro?fie}rtrfl yaJra II BcrrBrrunr{
zz.yrrl 1958 r., HaaraJro xoropoit orrreqeHo B 17h 56m MocnoBcnoro BpeMeHrr.
Ha Sr,rr. 3 cunouruoll rxnpuoli lr,runeft ori\,reqeuo rroJrolxeurle yBJra B 1BL 01m,
turpuxooor,l rr,rrlneir - s lBh 50m.
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flonrl'tuo peanE,I{oro, cyxlecrlyc:r' na}r{)rlr1eecfl ABrr}r{errrlC BaArrero I{pafr
y3Jra, ItoTopoe cRrr3aHo c reNr, rITo cRearerrllc ero naAaer 6src.rpee, qetl [e]leA-
1{e|o?,{,r,r cpaBrrrrBaerc.n c tforrolr, 1] To nllctrfl nart flpltocrt; IlepeArrcto /(ep-
)r.{Irrctl er{e AoiroilLI{o AoJlro. IloJy.lngrgg Rlerrar.rrcIIlr0, arro IIcrorlll.lri tJoB-

6ylrigeunl raBa rcllenrerr\aercrr 1r crollorry riollci(rrero rillarr.

/04//
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t

20"
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(Itnr. 2."IIanpalrrlelITIrrIe ABIIIT{errrfi yBJroB lrcrrtrrrrrHu 3.\rII 1957 r. (10h23q-13h0gm xroc-
r{oDclioro rperrrcirn) orriocllTeJtr,rro ry.rcBoii cocriu}Jrrrrolqcii r[orocfepnoro tlarrrrrrrroto rJ:.)ilfl
]I{IrllHLIuI,I cnrorrIrrrINIIr JrIrrrIIEr{Ir orircrrcrIr,I troclledoBarcirrrlU,Ic no,rro?IicHrls tteperrlei.o HpaE ysfloB. CTpeJr-

Ii:llrll yHa3alro IIaII]aBircrtlle fl]rlIir{errr,rt{ y3ra. JfhprrxoBoii,rIr,rrntei! orj\rcqeHa rr}rJlcBatr Jrrrrrrrf

Iian 6rr;rro orn{etlelro RlIrrr0, rrarpanJrerrrrble ABu}nerrrrrl RCIrbIrrlert r.r/lyr
rrellets xo"rrNrr,r rrilr'H1,rflro|o rroJlrr. Boar,ueu B0rrl,rr.rrny 14.Yrr 1959 r. r{ ro-
CIIOTpltII ItOIII{IIeTIIO, ItaItOBO COO:['IIOIII0]:IIIe CIIeIITIIII llIIeTIIHelO ItaIIJI,ITIIOTO
lroJrtl I'I ItI{HCrIIlIecIioii cueprnrr ra3a. Cpellran crropocrrr ilcllerrel(errlrfl rrcpeA-
IIelo Itpafl ysJra tlepoB oA[Ir rr3 xOJI]\IOB Matrrr'rTrroro rroJrtr rprrl\rcprro paBlra

70u cnlcer,.I-ItrnplrrHenrrocrr, ffic r\farHrrrrroro flo.]Jtr arol.o xoJrNra Ha ypoulre
,r[orocrpeprr 1500-1600 ec. Bepx pa3rrocir.rj )/porrrreii aarrr.rcrr rrarrrrrrrroro ro.rrrr

tlg
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u Ha6rroAeHrr.E Bcrrbrrrrxlr 5000.] rrlr lr cl. e AIr€e I,rBi\{€E€IlI{e riaruI,ITIIcro IIoJIfl

c nrrcotofi 0,2 eclnru [10], uoly'raerf Harlpfl]r{egHocrr' [{arrl}ITHoro rloJr'fl Eil

Bbrcore Ha6firoAeuu.fl Bcrrbrrxnlr flprrnreplro 500 ec. fl,nornocrt lrarnutnoft suep-

rr4rr rrprl raxori Hanpfl)IteHuocTl{ nop.aAna {0 a epe. lTttorHocTl }fie H[HeTuqe-

cHoli aueprl,Ir{ IaBa ABll}ilytqeloc-fl llolepex IIoJLrt AoJI]I{Ha 6rrra so Bc.sKol\{

C.rryqae He l{eHbIUe IIJIOTHoCTII uatlurtuOii, T. 9.

?Ia eroro HepaBeIIcrBa IJLrI qI,ICro BoAopo[Holl xporuoc{eprr IIOJIyqaeII' rITo

Bo BC.frKOrr crryqae [OJ]]I{Ho 6wts n, > 10'n - 10" ctL-8. Tara.a IIJIoTIICCTr

/,10" 260

/04 /!2 208 234

@rr. 3. flocregolatetlrrble troJIoEteHLIrI yBJIa II-gcurrilx[- 22.VIII 1958 r. (17h56m uo-
cnoBcnoro rpeuenu) orrrocr.rreJrLHo ryueroft cocraBJIElolqefl t!otoc([epaoro r{arnI{TEoro noris

Cl,rounoit lrupuoii rlrnlrert oureseH yBeJr B 18h01m, r+trpnoir lurplrxoBo'I lunuefi - B l8h50m

rracrr{r{ AJLE no3AHeli craguu paBBI,rrI{.fI B0rrbrlrrltr{, Bepo.fIT}Io, oaleHb BeJrI'rHa.

ltponre roro, HyJreBa.fl Jrr{Hr{fl rrJu,I notrepe.rHoe roJre He AoJI)nHbr 6rrm upennr-
cTBrrelr AJrrr Tafioro ABr.rlr{eHL{.fI ra3a. TeM He MeHee ABrI}HeHr{e BcrrbrIrIHI'I --
ABrl)r(eHrre BeIqsCrBa. ,{era,rr,uorty pas6opy aToIo Bollpoca 6yAeT IlocBfrqeHa

cJreAyloqaf craTr,fl.
Han yme orMerralocr [5 ], s BoBnr4n]loBe]rrrr{ BcrIbIIrreH rJIaB}Iyrc porlb rlr-

paeT r\{arurlTrloe IIoJIe. Erqe o4nIlu II BecE,Ma .fipI(IINI IIoATBep}fiAeHIreI\[ Taxoro

Saxra .flBJrflercfi BCTIBIIIIHa 1,4.Yil 1959 r., Koropafl Ha6IIoAaJIas6 s {JhQQm

lo tgh 00- mocxoBcr(oro Bpelrelrr (xoopguuatrr q : -22o, ?": -42").pra ocutrmna BoBHr,rnJIa rr paaBr{BaJracb e paitoue orcyrcrBlr.rl BrrAI4IMr'Ix rlfl-
TeH. EcrecrBerruo 6r,rno nponepurb flarusr{e r{arHl{Tlroro rloJr.fl B ol{pecrllocrrr

BcrrDrrrrnr.r r{ rrporrBBecrr4 ero Barrr{cb. Sauracr Bo BpeMa BcrrblltrHr{ rlor{aBaJla

cJroE(Eyrc crpynrypy MarHr.rTHoro rroJrfl B ofipecTrrocrl,I BcrrblrtrKlt trHar{6oJrb-
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mefi Haflpfl?fieurrocrE,ro 470 ec. Ilpurrepno qepea cyrnrl B o6Jlacrrr BcIrbruHI{

BOBHr{nJrO ABa XraJre}rbltl{x rIfITHa c AlrailIerpolvl oItoJIo 2000 nn.

B peaynsrare Molr{Ho cAeJlarb cJreAylorqr{e BbrBo4r,r:

1. BOaHUIIHOBeHI{e I,I paBBIITIIe BCIIbImett HepaBpLIB}IO CBfl3aIIo C l\'Iar-

Hrrrrrr,rMrr uonsura [51.
2, B ua.rarrlgofi CTaAuI{ paBBIIrI,Ifl yBJIa paCuI,IpeHIIe ero He BaBI'I0IIT

oT HarrpaBJreHr{fl MarIrIrTHoro lloir.fl ,

3. flocre4yroqa.rr craArLfl paBBLITLIrI yBJIa xapanrepllsyercfl nByME TIIIIaMIL

4u.rmeuuft: a) naupanreHHble ABI{H{SHIIfl I{AyT B[oJIb uynenofi JII{HI4II Mar-

HrrrHoro rroJr.rr co cltopocrflMll [op.rIAI(a 400 nnlcen; 6) uaupasrellHble ABI,IHe-

Hr{f rrrrrpoxuu {pourolr co cltollocTflt\{r{ oT AecflTItoB Ao coTen KrIJroMeTpoB

B CeHyHAy rrAyT B O6raCrI,r OguOfi rIOJrfIpHoCrr4 tr{arrlllTHoro rloJrfl.

4. Cne.reuue flpqe r{ AoJrr,rue coxpaHferctl y roro Itpafl ygJra, B cropoHy

ItoToporo HarrpaBJreHo ABr4lr{eHr{e.
5. Hepe4no r{Meer }recro neper\{etqeur4e Bcero yaJra BcrIbIrrIHI{ KaI{ IleJloro

rro rroBepxnocru Conuqa.
B saxnrc.reHr{e aBrop 6naro4aplrr rrrega-Hopp. AH CCCP A. B' Cenep-

HOIO 3a rrpeAJro)fieHHyro I,rM rer\{y AaHHofi pa6or:rr.

24'uas 1960 r.
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AnA,UEM14fr. IIAYITCCCP
14SBDCTtrTFI I{PbIMCI{OtrT ACTPOOI4S14qEOITOif OBCEPBATOPVITA

ToM XXV, 1961 r.

ooToMETPr4fr BCrrbItrIBIt HA JruI,rBE COJTTTUA

Itr. itrt, Ah,noutwultt o6d,

flpr'rlogatcx peByJIBTarrl r,rartepeur,uii Ho-urteucunuocrn rr'ru6onr,rx BcrrBrmen, paccMor-
perIBHx paEee B pa6ote [1]. ConoctaoJreEr.re Kpr.rBrrx pa3Br.rrr{rr BcrrbrrrreR tro r{rrrerrcrrBEocrr{?
EBICOT0 II IIJIOTIaAII CBIIAOT€JIITCTBy€T O TOII, STO paEbme EaqIIIIaeT yBefi[tIIIBaTlC.[ IIIITOE-
or,rBlrocTr, oclroBallr4.tr BcflbrlrrRu, a SaTeM y]I(e pacTyT ee BrIcoTa u trJrotrdaAl.

PHOTOMETRY OF SOLAR LII\{B FLARES, by E. F. Slruposlmiltoua.- The re-
,sulis of rneasuremenl,s of Hq intensities of lirnb fiares,considered in [1], are given. The com-
parisorl of fhe curves of development of llares according to intensity, height and area
sholvs thaL at first there is an increase iu the intensity at ihe base of the flare and only
.after an increase in height and area.

Bse4eune

Baaiuoe [peu]ryillecrBo Bcrrbrrrren r{a nuu6e cocror{T B ToM, qro oHlr Ao-
.cTaBJrtIroT eAI,THCTBeHHyTO BOSr{O}rtHOCTb I,I3yqeHlr.fl .flBJreHr{tr Bctrr,IflreH, cBO-
6o4uoro or BJrr{rHr,r.fl {oHa oHpyxaroqer:r corHerrEoft armoc{eprr. I(porue
TOTO, II,IU6OBI{E BCIIbIIIIHI,I AOCTABJI,flIOT HOBOE IOIIOJIHI4TEJII,HOE CBEAEHI4E O

BcrIbIIuHaxr a trrl[eHHo, oHI'I IIo3BoJr.flIoT cyAr{Tr, o Tolu, Ha HaHrre Br,IcoTbI }IaA
.coJlHerlHorl IIoBepXHoCTbIO I[OryT nOAIIr,IMaTLC.fl. BCrrbIIrrHpr.

Tlccne4onarlxe AuuaMllqecnoro paaBr{Trrfl Bcrrbrrrren ua rrar,r6e (4nurxeulra
Bo BcIrrJrIrKax, r{x BLIcorLI, rlJrolr{aAr.r I{ Ap.), a TaK}r{e BoBMo}r{Haf IIHTeplpe-
rarlr,rrl r,rx 6burr.r AaHbr B pa6ore [1 l. ,(erantrroe {oroMerpuqecxoe r4ccJreAo-
Ballrre Ho-r,rureucnBHocrr,r BcnrJrnex Ha Arrcne 12-51 6urno nponeAeHo B no-
cJreAHrre roAbr corpyAr,rr{HaMr{ or4e,ua r[r,rar,rxn connqa Harxeii o6cepBarop[[.
Hr.rxe AaIorc.rl peByJrbrarr,I {oroir,rerpnuecr{or.o r,rccJreAoBaHr{rr Bcrrbrurer( Ha
.caMoNr nr,rM6e.

$ 1. fiauur,re Ha6rroAelrruir u r4BMepeHr.rrt

(Do:rolretpr,ruecnoe rrccJreAoBaHrre H*-lrureucuBr.rocrer,f JrrrM6oBErx Bcrrbr-

flreH, orrucaHrrbrx B pa6ore [1 ], npolranoAr,rJrocb r1a irurxpo{oroMerpe M(D-2.
I{amepanacb Mancr{t\{aJrbHafl rrHTeHcr[BHocrr,, flpuqet{ oHa BhlpaffiaJ]acE, B eAr4-

Hl.rqax I{HTeIrcI,IBHocTIr c}IeH{r1oft co scn6rrxnori nesoa}ryqeunoit o6nacr:n na
T0M )fie paCCTOEHrrr{ OT rIeHTpa Ar[CHa. B Or4enr,urrx cIyrra.flx, KorAa MaH-
OI4I\{aJIb}Iafl I{HTOIICI4BHOCTb IISI{epfJIaCE' He B OCI{OBaHI,III BCULIIIII{IT, AaHEI
ilpulfeqaHr.r.fl. I4nreuclrnHocrb B arfix cryqarrx BbrpaE{aJracB B eArrHr,rqax r.rH-
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TerrcrrBlrocTr,r I{eBo3}ry[IeHHoi.:r o6racTr,r Arrc]ta y ero Jrrrr{6a. fparprrnr.r rrn-
rOlIcIIl]HocTrI tscllr,rlrolt ]TpI,IBeI{eIIr,I na {ur. 1-15. f{na o6rer.rerrrrrr c}laBHC-

IIl.trI I{lllrBLrx Ho-rtnteucllaIIocul c ltpI,IuLIuIr llaBIrI,ITIrItI BCrlbiIrrclt ro llLlcorc
II n.rlOrqaAI,I BCIIbIIII{I'I paCClIulTllIIIlaJII'ICT, .l] TONI ?I{e [Optrll{C, IITO r,t n pa6Ol'C

l1 ]. Cro4na pce5rl6toron r[ororrerl]rrlecltoro I,IccJreAoBarIrrrr Bcrrurrer( rJir

.rrtrlt5c Ir cofiocrar]JleIflIfl ttlrr.Rr,rx lJ,-rrirlerrclrBrrocrll c ItpJ,IRr;ttIrr p&l3BlITl{fI
Io lllJcorc II IJIOIIIaAII ilpIIIloAfIrCrI Ir TaSJIIIIIe (nonynurprrr,rrr ntltr.irfroNf Br,l-

11e.rierlr,t gci.icrnr,rrenl,IlHe IIilrI&.I.to II ItoIIeq Bctrrnrrrelt), B cJry.l1g pacxoir{Agrrln
fIO llllex,leHII IIaItCIIn{yn{OB tI0 BI{COTe II IIJIOII{aAI'I /{JIfI CIlitl}I{eIIltrI C lraItCIIIt)rIIOll
,'IIITellclrllIIocTlI 6llaJrcfl cpe[Irr.riintortelrrls rlaltcl,IrryrroB rro rlbIcoTC Ir trJt olrtalrr,
[Iorrepa r[uryp, rrplrBeAerrrrrrc n cro.rr6qe 4 ra6rlrrlrr, orr]ocrlTcrr lt pa6ore [1 l;
Ironrr)lla $urlrp n crol6rqc 5 oruoclrcrr rr rrilcrorrrrlcit pa6orc. C;ric4ye,r orue-
'rltllfI), rITo B pa6ore [1 ] Itltrrrlr;rc l)a3B.rrrrrrr IIo r]r,rcore I,I nJrorqal(t{ IaroTcrr rril
12 {rrrypax (3-14),rorAa ItaIt uprrurlC llailnrrrrrfl II,-rrrmcncnBHocl.rr nllrllo1rl-
ctr Ira 1.5 Sr,rlSrpax (1 -15). 

tlrrc;r ouoo rrcpalrerlcrno prrcyrrnoB ul)or.t3ollJlo ou-
rol.O, t11s B lla6ore [1 ] nc laru,I rlla+IIItII p&3I]trrllrr l{Jrrr rllex B0rfl;rrr|eli:
1Ir.\/[ 1956 r'.; 21),X {957 r'. tr: 'l.4.lX tg58 r'. (t2tt 3$,u -13tt 25rr). f(;rn
lIJitllICplroro cl)arlHerll.lrt Ha d)ilr. 16-18 ITpIIBcACIILI cIIIIxlroflrrr,tc trBrrelrernrrr
pitilIlIITIrfl Tpex Bcnr,nxerr rro rrrrrerrcrrnlrocnr, T]r,rcorc rr IrJJolrla/{r,r. Ctcpxy
I{t}IorCfI 1'lla*r,IItII IIIIT0IICTIBIioCTII, ll Ce pe/{rIIIe - rpa{rr.rrilr t}brCOTl,I rra/I Jrirl{-
6orr, IrbrpaE{errHoii t 101\ nm, r,r nrrlr:}y rpa(riutrr nJrorr{al(!r, nlrparxcrrrroi.i n
.eArrrrrrqax t0-u co"nneqnoro Ar,rcxa.

Ta6,nlrqa
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Cr.r. or4enr,rroe [pr-
MCqAIIUC I{ BCIIbIINHE

I'Ia rccx fiprrBr,rx [ep-
nrrft lrartcltuyl'r rretrrroro
BBlIrIe, rclr rT'opot)i

I{punr,rc Bcex rpex
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rrlerlflo oArroruunu: t-li
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li.V 1956 r. 1I
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lI1r\t
({ur'. 3)

Inofinoii
NIAI{CII-

r,ryr{
(r!ur. zr)
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(t[ur. 5)

,[nor)tuoii
rIaficrI-

1\,ryl\[

({ur. 1)

Tpofiuor?
MancrIMyM
({rr. 2)

.[,uor,irrort
IrancrrMytr
({ur. 3)

llnofinor:1
Nrar{cI{-

Myr{
(rlnr. 4)

hmhm
16 09-16 50

15.vI 1956

29.VI 1957

6 38-6 51

B 22-8 28

ILVIII 1957 13 27-t:l38
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.vIII 1957

2t.rx 1s57

2tt.lX 1)57

23.V 1958

14.IX 1958 r.

i4,1X 1958

tt 13.X t95B

li pcnrfl
TIAO.]IIOITC II II'I
(lto0tioncliot: )

Drr4 rrprr-
Bbrx pa3-
BI,ITI,Iff IIO
BI,ICOTE II
rrJIoIl(aI(rr

h m hm
t7 2r-17 40

13 09-13 2ir

B 13-B t8

IIO]I

I\{AHCII-

MYM

(dnr. 6)

rriiltcr{-
ilryIr

(dur'. 7)

Ilpo}ontceuue tna5.out1u,

Br.r4 Epfi-
BIJIX I,Ifi-
TEHC !IB-

HOCTI'I

,[,noi,iuofi
1{aI{Cr-

I\[y[I
({rr. 5)

l[sor?nori
Mar{cI{-

Mylr
(Sur:. 6)

,[aofiuotf
MAHCI,I-

r{yrr
({nr. 7)

Tpor:inoft
NIAI{CI{-

IIyr,r
(dlur. B)

.{nofinofi
NraltcrlNryM

(nropoii
IIOCJIE

pacrraAa
BCrrbrmRrr)

(rfnr. 9)

fI:rarnr,rfi
crlaA ItI]-
TEIIClIB-

IIOCTII

({ur. 10)

Ogun
ilancfir.ryNr
(r!ur. t1)

124

OrIepe ,r{eHre
B PAsBI,IT'II,I
I,1fiTEIIC]48-

]IOCTII

3m upu nep-
aor,r noAtscr{e,

m
4,5 npir lro-
porr noA6eMe

m
0,25 npu uep-

BOl\I IIOATlel,Ie,

IIpI{ Bropo]r
rloA6er{e 3a-
r{eTEoro

orrepeEtelilrfi
IIET

m
2,25 rpu nep-

BONI IIOAT,OMe,

3m upu nr:o-
poN.r rroAser{e

omJ

Ilprrlrevarrirn

Bce tpu nprrBLre oA-
rrorrrrlllbr: 7-ll BoJrHa

6onee sucorarr rI AJrrr-
Te;rBHaE, 2-g - rttrgftag
rr r{oporKaa

Cu. or4enrlroc fipfl-
IIETIAHIIE IT BOIIbIIIIITE

l[noiirrort
IIo BL]COTC

cra5o

IIaIiCirrIyr{
R]IpaiI{CII

Ilepnur? rrairclrNrylr

6o[ce urarrnrt. Tpetrii
MaHcr,rr{yM Ha KpI4BOrl

UIITEIICIIBI1OCTII IIO-BII-

Ar{MOMy, cBEsaE C pa3-
phlBor\{ BCTIbIIUHTI rla.

or[eJrLrrbre crycrl{II.
Cu. o:r4ertu. flptrrle-

qAEIIE

B t1h38m BcrIrrIIlHa
pac[aJIaCB IIa OTAeJI]'-

srre clycrntr. Paccua,-
prlBaircrr uepe4nrair

drpout ncrtrrutitr

Bcur,rmxa o6HaPYE(e-

Ira 86fiI{3I{ Mar(cIIr'IYr{a.

B pa6ote [1] Paanrtre
BCIIBIINRI1 IIO BEICOTE II
flflorqaAE rre paccNIaT-

pnBaJrocB, (clyuarl aIIa-

J]oruqnuft BCrIEr[He 9)

floaa4r BoTIEIIIrtrl

lrouluxrir BoBBparlrbrfl

lr,r6poc, gocrnrrrzlt
IIAIiCII\[AJII,HOII BbICOTEI

-83'500 $nL or(oJro

r4h ii*



Ot;ot trru tue ttta6nn1u,

_t
EI

o trl
*El

Eara Ilpcrtn
lra OJrrol(eur'rrr
( IrocrioBC rioo )

Brr,]1 r{pll-
BLrX llil3-
BI,ITIIH TIO
BInCOI'C It
ilJrorqaIrr

Bn[ fiplr-
EI,IX IIE-
TEIICIID.
t{0crt{

OlcpeTrielrrro
I] PASBIITIIII

IIETEIICIlD.
IIOCl'II

fIprrlre.raEr,rE

t2 i,3.x 1958

t/r.X 1958

3. Xr r i958

hmfr-l
16 57 -t7 38 

lI[nor)iHor:i
a) repBLIft lnraxcrwryu

B6r6poc l($nr. 10)

6) nropoir | ilyirucr-
Bbr6poc I pyroque

I l"ofi'r'e
| ilIaItcu,uy-

| ,,u,

l1{r,rr. 11;

Ie34 
-n" 

1,,,?ll,'^l^,
I l(0rrr. 1"21ll
l, r ro-,* os,sl r:poi,,o,',
I lrra*tcrtNrvM

I l1rli,rr. 1-3yllll

.[roiinoii
rraltcrnlyM
({nr. t2)
fIy;rr,clt-
pyloqI'Ie
gnoi.rtllre

xlar(clIMy-
IILI

(dur. t3)

OTptIr

rlaRCtllIyrI
(r{u.rr. lzr)

Tpoiirroii
i\{ar{cJIrIyiI
({rtr. tJ)

m
t rplr uep-
BOM rIOAtexIe

Saue't rroro
oI]cpeiiiellllrr
IIET

Clr. or,qe,nr,noe [prr-
MeqarIIIe

Bcur,rrutta coflpoBo?Ii-

AaJIacb rlecr(oJll)nilllll
BoBBparELINIrr nu6po-
car{rr. Manclrlratr,rlar
BbrCOTa CaMOro rlolq-
fioro -7 4 500 ri,w onono
gh3gt,5

Bcnr,runa co[poBo)r{-

AaJIaCI, BOBBPaTIILIIT

nsr6pocou c 12n56"1.

Mancnua;rurafl Br,rcora

rrr6poca . -49 000 i;,u

ofiofio 13n02m,5

ilprrlleAeEHLrxI

13

llt n1 m
0,5-1,5

f,I p u n e q a II I'I .fl It o r A e Jr b Irr,rr{ B c Ir brlrr It a M'

ra6il11qe.

2. 15 nrou.n 1956 r.. (6tr 38,"-6 l, 51'n). lpa{unu naueHeur,rr't IIo llblcorlc

rr nJrorqaAlr Irc 11prrBeAorrri lI3-Ba r]lyllHoclt'rl I,lllrIep(rIII'Ii'I BCJre/{crBrIe pa3IIo-

ulleN,relrlror-o rloir(IIrrTllfl JI oIryCI(aIIIIrr canloll BCIII{IrII{II }I ce cTpyII (olr' onu-

carrlle n pa6o'ie [1]).
6. 2L cewrl6pl 1957 r.. (131',09*- 13h25m). lla.ralo llcrLrlilltll rrc 6tr"ntr

BaperrIoTIlIIpoIJilIIo. B 131'09n' RoIILIrrIIIa 6lua nl'r4na B lllll(e oAlropoAnotli

apn],r, [o/lrr.anurcircr /(o ]rbrcorrrr -43 000 rcil, fiaI\.rrnu6ou. Apna coclllr]ItlJlacl,

o rtrlr6glr AryNrrl ocIroRaIrlrfl[r.tr ? rr.ptr{aIe[I 6o,nee ocnepuoo oc]IollaIrIIe 6t,r;ro

BHaaIureJLI{o flprro, areNl /lpyroc ocrlonalrl'ic I,I cil1\Ia aptra. Ottolo 131' 11t" apliu

pa3opn1.uacl. 1\,Iecr:o IlaBprilta rril Blrcorc - 1B 000 fitt Lra.l\ llt116ou 6r,r.uo 6.rrtriricl

n rcirirrorry (6o"uoe cJra6orry) ouuorlalllrlo, II l\Icl{bt[att rlacrlr I\yrII apltll

IlocTrjrrelrlro RTrrtiluaila0lr lJ DTo oCllOBtllllle co cptllqrtcrti Cltol)oorblo -40 naticen.

,(pyrtrr rracrl) illlrtrl pacrruipr'IJlacr II LrllJtrlro oc.na6tttt. Xrl,l1 ualtetri:rrtrn ll,-rtn-

TeHorrRIIOcTrr co]tol)rroro ocllouarrl'rrr apI{I,I xapaltreprlsycrcrl ltll]IlJoii c /{l}yx'Ifl

!r&Hgrrt{}i\Iitr,rrr. ]l pa6ote l1] tlcur,rtuta 2i.IX 1957 r'. coBce}I lIe I)accrlarplI-
saJracrr, Tart rtlr{ 6r,r.no ue urroJrHe .flcIIo, ilpulra/\r0}I{tlT JItI olra co5cIBCHtio

Ii 1tpyuile l3crrLrrrrcri. floc"rrc rpotouerpu-Iccltoro rI3I\IepcIIIIrI oJre/(ycr orxICTrMiE1

{To rIIITL.IrcLIlJIIoL,Tr, ucIlIiIrIItlI 6rrra 71or:onblto BIratIIITc.rII)IroI"I' Bo l}cflItorl cJlSrtl;16
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rroprAr(a nuTeHcrrtsEocrlr Bcrlblrrrex. Cnyratr uclbllxny c lroalrparurtm ru6po-
coiu (surge) EeBosr\,rolfiIro, TaH Har( ocuotsaHurr IlclbIruItII Ha AtrcHe Bblrrfl/{lr
.flpltl{lvltr, Italt y BCIIrIIIeH, a IIe TeMHLI]III' Hari y IIOBBpaTHIIX vu6-
pocoB.

B. 23 nras 1958 r. (11t'Q6'n-lil'26'). Brrctyu BcrrbrrtrHr{ B Br{Ae flBbrxa
rroAHfiJrc.s Ao Bhrcorbr -50 000 K,,/tt fi or\oro l1h 07n' llasopBaJrcs r{a oTAeJrbHbre

.flpfirre clycrr(rr. flosa4lt BCtrEImI{rr o6pasonarcx orreHb nrrcoxufi uorqnrrft
noaoparurrfi nrr6poc. Bnepnne on crTaJr Br,rABrrralbc.fl rra-Ba Bc[brrrrxr{ ol{oJro

LLh2*,25. Maxclrrvransuoft Rbrcorbr (cur,rure 88000 n"u,) aulpoc Aocrr{r or{oJro

1lh 10'n,5. Couocrasregue Hpr{B},lx BbrcorrJ, rIJroIqaArI u l4nTencflBl{ocrr,r

Bc[br]rrKr4 saTpyluleHo :reru o6cro.aTeJrr,crBo]r, rrTo He 6rr;ro ropoureft cr.rnxpo-

rlrraaq,r{[ Mefl{Ay r(prrBbri\rr,I Bbrcor},r u nJlorqaArr. 3ro nporraolrlJro r{B-Ba rolo,
IITO trJIOI{aAb BCtrI,IIIIKII ]I3I\IeHtIJIaCb CHarIaIa 3a CaIL'I' BLITflI'IIBaHI{fl BCIIbIIIII{II

BAoJIs flr.rM6a, a BareM ylr{e lrcrlblrrrxa Harraila paaBrBarbcfl na4 nun6o,rr. fltn
cpaBrletrfl.fi BperreH Mar{crlr\{y]\[oB I{prrBLix l]aBBr,rrrrfl BBflT cpeqnufi rrorreLrr

lraKcr{MyMoB rro Bbrcore rr rrJrotrIaAr.r.

12. 13 0xra6pn 1958 r. (16t 57.--17h38*). Fla.rairo Bcrbrrrnr{ He 6r,1.tl0

orrleqeuo. Et na.rary cGe]\{nrr Bctrbrmna cocroflJra rr3 AByx BbrcryrroB ua71 tlnr6ou.
Eonee sbrcoxnft Bbrcry[ r,rMeJI BrrA xoJrrra c octpofi nepmnnofi, noropaa
rrasa,[a 6r,rcrpo Br,rr.flrr{Barr,cf r{ tscnope [prrrrrrJla B]rA xenTr,r. Bepxulrii nparl
Jrelrrr;r B HecnoJrr,Ko ilrr.rlryr /{ocrr.m Bsrcorr,r cBr,rIrte 50000 ru",r2, Barer\r flocJre

neroropoft ocraHoBRr{ (cna6oe rryJrbcr{poBa}Ir{e B reqenue a5m) HarraJrocb

orrycflaHrle. flpxocrr Jreurbr clrJrbHo rraAaJla r{ cAerraJracb oi{HopoAuoft. Iia
BbICore -22 500 rcu, onoJro 17h 06t upu flpoAorr?(aB[re]rc.s olycxarrrrr{ EarraJracb

HoHAer{caqun apuoft l,rareprrr{. O6paaouancr norrrarirnrrri npHllfi crycron,
xotopr,rft, rle rep.flfl flpRocTr{, HaqaJI pacurrpfrr,cg. tr4s aroro crycrHa onoJro

17h08* Eauailocr rrcreqenr{e r'rarepurr B AByx fiailpa]r.rreHrrax: 1) [o HarrpaB-

Jlelrrlm ABrrlr{eHrrrr JreHTDr (crauana BBepx B TerreHue rrprrr\{epHo rpex rrLIHyr,
a BareM 6rrcrpoe l{Br,r?riuulle BHrrB n noBellxuocrra Co,nuqa); 2) nuua ro rraor'-

nyrorl Hplrnofi Jrr,Ir-rr.Iu noA yrJrou rt frrlpBolraaraJrr,Iroxry lranpaBJreHr{ro rroAtelra
Jrerrrbr. B pa6ore Il] 6srro BbrcxaaaHo npeAroJro]rienrre o6 o 6paBoBaHrrrpr
!r p aBBlrrrrrr Aorro JrrrrrreJrr,Eo li n crrblrrrrir'r B no poHe. Hpllnr,re
rbloorLr r,r rrJrorrlaAr{ Bcrrrrunr,r r{[[eJrr{ paapbr]l ono.rro 17h 08. (naua.ro ucte-
tleHrlfr I{arepItI,I rro 4nyu pycnanr). Sror rror{eHT 6ri;r npuuar r(ol{eqH],Ir{

Morterrrorr llcpnoir Bcrrbrrrr(r,I, fiasaBflreficg na rurlt6e Co;rnqa. flocro B'rc,l'o

NIOr\lCH',r& 6rr.1111 4anr,r sllarrellr{fl BbrcoTbr rr nJrorqa/{r,r;I.r:rf ol{Holo (nepnoro lta
ynaaaHnrtx) HarlpaBJrclrrrfi ABrr?riL)HI4f BHoRr, o6paeouan[reric.s ncnHmriu, Tari

HaK flcre.reulre Nlarepr.r-r,r B DToM rIalpaBJIeHrIn 5r,rno 6onee uEleucrrB]roe rl
.rlpnocrr, crp5r11 6r,rna 6Jrr.rsxa n ,rpfiocrlt BCTTIJIITI{I,

Tlureuclmnocrr, Bcrrbrrurr{ 6r,r,na paccMorpe}ra Jlo 17h 23*. flocner:lr-ure

llaNroperrrtrr y oclroBarrrr.fl Bcrrbrrrrnrr cAeJraHr,J r 17h 0m,5, floaTlnee aroro i\Io-

rleETa ocIJoBalrr,re Bc[brmr{rl cl{Jrbrlo ocna6.rro 1.r l,r}r're}IcrtBHocrb rraMel]flJracl
BllOJrb ABtrIltellr{rr BorrbrrrrnI4 rro Br,rcore Ao Mol\,Ie}ITa 17h05t,0. }t aronr), npe-

lreHr4 r,rErellcr{BHocTb Bcrrbrrlr(r4 cfleJraJracb oArroponHor"{ II0 Bceft ee A.III,IH0

Onoro t7h 05*,5 Haqarr o6paaour,ruarrcr npnnft Hor\rtraxrnbri,i crycrori rra

Br,rcore 22500 Htt r;,aq nr'rlr6olr, HaR ylrie )rr(aBlrBaJrocr, Bbrrrre, rr c ETolo

IlpeN,IeErr BeJrllcb r,r3r{epelrrr.tr MaHcr,IMaJrbHoli unter.rcuBHocrrr eroro cl'1rgrr"u.

13C



IIa,bu". 19 Aaercrr Bapr,rcoBr{a xo,qa }laBBr4r}rfl iiopouaJr},nofi ncnrrrunn,
c/(]JrauHafl c (rranr,lra c [ol,rorr]bro rrr,r]roupoenropa. Ha r[nr. 20 flpr{Bol{?rrc.rr

corocTaBJreurrc Tpex nptrBbrx, xapanTeprrsyrotqr{x paSLrrrlle noponanrnor:t
BCTIbIIIIHU.

Ecilra s pa6ore [1 ] nrrcttaar,ulaJrocb lroJrr,rio npeAno.rroffieur.re o Boarro]Hr.ro]{
o6paaonaur,rpr nonofi Bcrrbrrrrxr,r B Itopoue, To rrocJre rforr,r,rrerpr.ruecltoro lrcc,'l-,-

AoBalrl{fl .flcHo, qro gerlctnlrrerbr-ro rrMeercrr o6paaonarirre nroptrurrofi Bcrrlrrur{n.
Bncpnr,re o6pasonaur,te Bcurrlrren B nopoHe ornrerr,rJra IO. 1\{. C.uouunr Bo ncnblrrr-
Iiax, cBrrBaHHbIx c BoJroItHat\Ir,I (clt. ttptrueuaHl,Ifl It Circrril'ltoreirl,roCHonr,rrlecxl,lt{

rra6rroAeHl,rflrr n pa6ore [[i]). Iloa;4Hce a[ra.Tro-

rr.rqHoe rrDJreHrre 6r,rno o6napylr(eHo A. Epyqe-
riou [7.1, B 4anr,Hciinrelr rcur,rnrxatrr, cBEBarl]rbt[{

c n oJr ouHaNrrr, [6r,rtrl,r rocRrr r r{errbr p ad orr,r tr4, 3ua -
rra rr IL iE. Errarr [B l, A. Bpyqerta Ig],

r (t) t3. ,1, t3,t6 a

-tl--17hZ6n

,./L,r,*
-/L-rroto*

JL't7h$1"1

k,r'o*
-i$--tt'rr

,{),,"0'

)>\--flhtostl.n 
f--,,'**

-'!-'"nou^

)-,,,0,.
rlrlrr. 19. 3aprrcorntr paaBllrlltr
BcrrLrrrr{r'l B nopoue 13.X t95B r.

V. Eennepa [10]. Orrlrca]rrde ranr4x Bcrrrrlxeli 4aIro IO. N'I. C.,ronl.t:iI [1i]. Vxa-
,Jarrl{rrle BcrIbIIrInLI s eroi,i pa6ore rloJtyr1p1l11 rraBBarllr.tr (a}Io}ra.-{r,}rr,Ix Bcrlblrrrer{D.

'falt ine yl(a3arro, rrro arlolrailLllble Bcrrbrr[Hu Hc cBrI3a]IbI c rlrruanrlt: <Onra

rrorrBJrrrrorcrr nu6o rra (qrrcroN'r)) lrecre (r. e. r xporrocdrepHonr yaracrlte lloprraJrL-
rrorli .npiioctn), pacuonoifieurronr B coceAcrBe c Ilo.TIorilro,\r. .rrr5o ucrrocpeAcT-

BerrHo rr o6parrrrrrolqeft ero <cuerroli traliue>. Anrop nac'ronrleii pa6o'rr,r ne-
oltrronparrro na6rrcAan rar{L{e BcrI;IlIHrI, cBflBaIIIIbIe c BorIoltIIaL,III.

@nr. 20. Itpnnr,re paoBrrrrrrr r.toporalrnoi,i
BCIII,IIIIfiI,I
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Onucansas Bblme BcrrErrrrfia B Hopoue 13.X 1958 r., [o-BIrAI,IMoMy, flBJrflercfl
uepnofi ncurrrtrnofi, cBrrsal{Hofi }re c BoJro}t[aMrr, a c aHTI,IBHrIMII coJlrreqHrlrrrl

o6nacrgur. ' ,

Bropofi Bbrcryrr BcrrbrrtrHr{ 13.X t95B r. (16h57m-l7b 3B,") H Haqary
cr,er\{Hrr rrMeJr BrrA apxoft HouuaHrnoft AeraJrrr, pactroJlox(erruoft y caMoro Jrrlrr-

6a. 3ra AeraJrr, pacruupflJracr r{ Bbrrrrrr.rBaJfacb, npuo6petaa tuuuunrrfi wrg
xoJrr\ra c ocrpoft repxyuxoft (rtonyc). ItaH nr.rgno raa rpaSLrHoB Bbrcorr,I I{ trJro-

tr{aArr sToro BLIcTyrra BctrbrrrrKr[, pasB?ITrle BcrrbrrrrKr4rIpOxOAlIJrO B ABa Ilplrerra.
MaHcralryurr, cooTBercrByroqr{e HprrBblx{ o6oux rIoAteMoB Bctrblmnll, cI{JIbITo

rryJrE,crrpoBaJrl,r. I{punan Ho-nurelrcrRrrocrl,r ranx{e rIr{eira ABa ocuoBHbIx

rry.]Ibcr{ pyroqr,rx ]uaHc}Irryrra.

$ 2. O6cy*tgerrue peByJlbraroB ua6nropeuufi lr lralrepeuuft

Paccuorpenlre {orouer:purlecHllx uanrepeunft H;I{HTeHCr{BHOCTIT, pesy.IIb-

TaroB r[BMepeur,Ifl BrrcorEl Lr trJlolrlaAeit [t ], Br{A BctrLIrueK Ha r(rrHotlJreHnax

lpuBoAaT n BriBoAy: Bce Bcfir,rlrnrr ilo Trrrly rrx paSBI{TI{fl I\rO)r{HO pa3AeJrr{Tr,

Ha rpr{ r(Jracca. flepnnut KJracc - Bcrlbrlxxrr 6ea uonropHllx trpoqeccoB Bo3-

ropaurr.fl. Itpunue r{HTel{cr4BHocrr{, Bblcorr{ I'r rIJroIr{aAI{ Tal{ux Bctrr,IrueH -
o4uorop6rre Hpr{Bbre (c o4uuu Mancrr}ry}rorr). Bcurrmxl,r Broporo ItJracca xa-
paftTepr{Byrorcfl rroBropulrlrl{ [poqeccaMrr Boaropaur{f. }tplrnr,Ie Bcex rpex
xapaHTepI{cTI{H paBBIITI'I,I TaHI{x BCII},IueH IIpeACTaBJI'IIOTC.TI B nU4e nOnuOo6-

paBHbrx rtprrBr,rx c rroBTopHr;ril{r{ rrancr,rMyMai\{rr. Cpe4u BcrIbIIrIen aroro r{Jracca

cJreAyer oco6o nrr4eJrr{rb Bcrlr;Iilrrtrl c il,raxol{MylfaMrr, rre MoI'IoroHHo pacryrqu-
[fl{, a troABeprarcu,}Ii\{r{crl cI[JrbHL,rr{ rlyJrE,caqrlfll\'I. Srn ny.rr,caqrrl{ coxpal{.flIoTCrI

rla Bcex ltprIBr,rx pasB[Tu.g BcrIbIIrreIt (uureuclruuocrb, Bl,IcoTa u nnorqa;1r,)'

TnunsurrM [peAcraBJrerlr{eNr rar(r{x Bclblrrren tlBJlrrerc.fl BcrIbIIrrKa 13.X 1958 r.
(16n 5lm - 77t 58-, nropoft au6poc; cu. rpaSnnn {ur. 11 n pa6ote [1 ]

u rpa$uH {ur. 13 uacrorrqeir pa6oru). Tperlrft rrJracc Bctrhlrrrelt - BcrIbrIrIItrI

B Itopoue, Bcnr,rurxu aroro r{Jracca, [o-Br{Ar{1\{oMy, Mo)nHo lro4paaAeJlrrrb Ha

ABe rroArpyunrr: L) BcrrrJmr(tr B onpecruocrflx crar{r{ouapl{brx BoJronoH B Brroxy

ux aHTr{BfiBaqwu;2) BTopurrrrbre Bcrrbrmxrr, Boarrr{Harotql{e AorIoJrHI4TeJrb}Io [pII
Dcrrbrmr(ax s o6flacrflx axTrrBrrrrx o6paaonaulul r oxpectHocrflx coJrlreyH],Lt

IItITer{.
ConoctasfleHr{e HprrBbrx Hn-llnteucrrBrrocrlt c HprrBr,rr{Ir Blrcorrl rI rIJIo-

rqaAn BctrblrrreH rrosBoJrfleT cAeJrarb BbrBoA, rrTo paHbrrre yBeJruquBaeTc.[ rIH-

TelIclIBIIOCTb OCr{OBaI{I{fI BCIIIJTTTI(I{, a SaTeM y}I{e pacTyTee BbIcoTa !I [,[olqaAb,
HaMesaetcg raKlfie Br{BoA, arro .le\{ Hpyrre r{ Blr[re MaItcrrlyN'ILI RrICoTEI II

fiJlorqaAr.{ IlrM6osoit BcIIbIIIlItu, reu 6;urme H HI,IM IIo BpeI\IeHI{ pacno.rlaraeTcrl

MaHclrMyM [In-uureucuBlrocrl{.

19 rrta.s 1960 r.

ilurcparypa
1, A. B. Cesepurrii r E. O. IIIaromun

o6c., 24, 235, 1960.

2. A. E. Cenepurrr:i u E, rD. Illanonruu
o6c., 12, 3, 1954.

K o B a. tr{an. Itpr,ruonofi acrpolplra.

K o B a. I4ar. l(pr,rnncxoft actpo(pna.
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Ar{AAtrNrUfl HAYIT CCCP

14 3 B E C'T'I f{ ITP I,IMC Ii O,I AC TP O O I{ 3 I,{qE C IT O i,T O BC I] P B AT O P;I,I]I
Torr XXV, 1961 r.

OOT0lllil'l'l4fI CO.IIIIETIIIbIX BCtILImEIt

N.. /i, O'ttt,1tt, t If. 71. Otncur,etttto

Ilprmogatcr (porolrerprruecfirre fiprrBr,re Ho-lrrrreucrrnuocrr{ rr rrJrox{aAr.r 441 ncnr,rrren

c 6afifioM rre rvrerrbrfle 2, rra6.nro4erurrrx rra xpoNroca[ep]io-fotoc{epnou reJrec(ofie AOP-2
Ba rieprroA c rrroHfi 1957 r. no 4eIra6pr 1959 r'. r'r rra Koporlorpa{e ltf-1 aa 1959 r,

O:rueqarorc-s HeHoropEre 3axorroNreplocrrl, BrrrreKaroilIrre IIB paccr{orpeErrfl (plrBbrx Ep-
nocTr.r r.r rrJiorqaAr( 86 xpor'rocr[eprrLrx rcflr,rIlren.

flpr.rnegenr,r peayJrr,Tarr,i cpanrrclrrrfl RprrBrrrx spxocrrr r.I rlJron{aArl, uoryqeuubrx rlpn
r.raNrepeHflr{ t}unrlror, cufiTtrr\ rra nopo]rorpa![e n ria AOP-2.

PHOTOMETRY OF SOLAR LII'IB ILARES, by LL B. Ogir and If' E. Steshenko.--
PlroiomeLric curves are given of Hn intensities and areas of 1r4 flares of imporlance 2 2,

obset'ved with the chromospheric-photospheric telescope AIR-2 frorn June 1957 to Dec.

1959 and rvilh the coronograph CG-l during 1959.
Some regularities, following {rour a consideration of ilre brightness and area curves

of 86 chrornospherio flares, are noted.
Results of comparison of the blightness aud area curves, obl,airred flom measureurenLs

of films taken with the coronograph and AFR-2, are given.

ISne.geuue

Irtr6ora rrpe[craBJIrrer c06oii oI(oIrtIaHrIe pa6or [l) t 12] uo cocrasJleHr{ro

naTarrora sororvrerpuvccnrrx npr,IBbIx xpor\{oc+eprrbrX RCrI}IflIer(, Ha6JIroAeH-

HrJx rra Hprriucxol:i acrpo{rrraurrecnorl o6cepBaroprlu AH CCCP ro flporparllle
Mff .

Ila6;rro4enlrx xpo,uocdtcplrLrx Bcrrbrrrrer rrpoBoArrJlrlcb Ha BHeBaTMeHHoNI

Hopolrorpa{e }tf-1 rr rra Sotoc{epuo-xporIocOepHoM reJlecr{orle AOP-2,
HoTopbrft ycraHoBJIeH n Cr,tltelracnorr orAeJreHl4u o6cepBaropl,Il'I.

B 1959 r. Ha6ilIo4ellr{fl BcrbIItreH Ira HolloHorpa{e ltf-l n rvtnutl Hoocy-
rqecrBJrrrJrrrcb rlprr rro]rorrllr lrrrrep{epeHIIr{oHHo-rIoJIrrp}IBar{rloIrIroro {)IIJILTpa
UT-44 c ixupr.rHoii rroJlocrl rporrycltaHrlfl 0,43i\. Vcnoun.t ccerlrrll orIIcaHLr
s pa6ore [1 ].

I{a6nro4euufl rra AqrP-2 c rra.raJra MfI u Ao r{mHfl 1959 r. rpoBoAI'IJII'IcL

lprr rror\,rorqu $lrnr,rpa tlT-44 c urrrprlHoft rIoJrocLI [pouycltarllltr B Hd 0,514,
a Barenr c {Hilt,rpoM I4T-46 c rrr,rpnnoli rroJloc},r illlorycxalll'Ia 0,6A.
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CtelrHa BeJracb Ha craHAaprnoii 35-uuJrJrrrlrerpoBofi nanxpouaur.recroli
{oron.rrenre c qyBcrBureJrr,Hocrbro 1200 el. no IOCT'y. Cnopocrr cr,eMritr
B OCTTOBTTOM cOCTaBJrflJra [Ba HaApa B MrrHyry. i ,

Sncnoarrqnu MeHflJrl.{cr, or 0,s13 4o 0,s20 or Jrera o rr*a.iIt coxa"neruuo,
3TI{ SHCIIOBI,IqI,IU OHa3aJII4C}, HeCHOJILHO BaBbIIIIeHIILII{I{ gfrE qO;reft {OrOnlerpr-
poBaHHfl {nnsnton xporr,roc$eprblx Bcrr6rmer(, DcJreAcrBfie qero 6onlurr.rlrcrno
Bcrrbrrrrex, ua6nrogeunbrx Ha A@P-2, cHflTo c rrepe4epmHaur. ,

Crau4aprr{Barlrrfl {lrnrmon ocyrqecrBJrflJracb rryreM BtreqarhrBafllrrr r{a

Sunrur,r cryreuqaroro ocra6lr:re;rs c 9 cryrreHflMr{. Ocna6ure;irr troMerqerr He-

rrocpeAcrBerrrro B ru,rHoHaMepe I{ Bleqarr,rBaerc.tr Ha r{Bo6pqxeHr{e CoJrrrqa

AlraMerpoM 49 nn (o6rr.rurrfi E(e ,quar{erp Connqa ua u,[r!uHe paBeu 77 n,tr)
B r{eJr.Ex 6onee yreperrHoro florraAarrr,rfl ocna6lrreax Ha rreBoBMyq,ern-ryrc o6-
JIaCTL COJIHeTIHOTO AI{CHa. :

Oc;ra6ur:e.nr, BtresarblBaerc.rl Ira rIJreHRy B lraqaJre Ir B, noHr{e ua6nro4enrrir,
fam rITo o6pa6orxa narr4oii Bctrr,rruxr{ rrpoBoArrJracb rro xapaxrepncruuecrior"r
npunort r:oft xe frJrerrxrr,

Mero4rr 6oro*mprfoourrrr a l.{3xrepeHr4a laoqa4ert Bcrr,rffer( oAr,rrraHoBr,r

4nn ltf-t u AOP-2 lr orrcaHbr n pa6ore [1 ]. Ha6rrcAeHr{.tr ua xopouorpa{e
rrpoBo4r,rJrr[cr, B reqeHr{e r{eJ]oro A}r.8, a nq AOP-2 - c th Ao 72rr neiolr u c
10h 11o 13h - erMofi (nperrtn lrocxoncnoe). 

I

B ctarr,e [plrBoArrrcrr MareprlaJr uo o6pa6oute Bcrrr{trren 6arua Ho Merrb-
nre 2, na6rroAeHrrbrx na A@P-2 Ba Becr, treprroA Mlf lr Ha KopouorpaSe aa
1959 r. (uarepnanrr nopouorpa{a ro xpoMoc$epnr,rrr Bcrrbrrrrr{aM aa 1957
u 1958 rr. IroMerqeun n pa6orax [{ ] u t2l).

B ra6l. t gaercr crrtlcoH Bcrrbrrr]elt 6a,rra r{e MeHrme 2, ua6nro4enrrrrx
ua A(DP-2, a s ra6r. 2 - cttwcox Bcrrbrrrren, ua6trogenur,rx n 1959 r. Ha Ho-
pouorpa{e }tf-l. 

;
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B pa6orr,r U, 2l w B Eacro.rlqyro pa6ory He Bxrroqeurrllcrrbrrxxr,r na ,nnlr6e
29.VII 1957 r., 21.VIII 7957 r.,24.IX 7957 r.,31.X t95B r., l4.X 1958 r.,
3.XII 1958 r., r(oropr{e uogpo6uo paccr\rorpeHr,r n pa6orax [3] n [1r]. Bpeun
Ha6rroAeHtrfi uocnoucHoe (UT + 3h). B rpa$e <ua6rrogareJrr,D rrprrBeAerrrr
nHrrqrraJrr,r na6rrogareneft: T. O.- oaua.raer, qro Ha6[IoAeHr4fl npoBoArr,[a
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Opnona 11. 8., JI. M.- Maxapenrto JI. A., C. A.- A6pauenxo C.II,,M. O.-
Ornpr M. E., FI. C.- Crerrerrxo H. E., T. U.- L{an T. T.

cllororpa$ulr nara6oree rlHrepeclrbrx Bcrrbrrrex rrpr4Bo4.rrrcrr na $r.rr; I u 2.

$ 2. f(puerre paaBrrrr4fl Bcrr,rnrefi r{ Heroropbre BbrtsoAr,r

IJa {r,rr. 3-45 gaulr rpa{lrxlr paaBrrrrrn xpoinocsepubrx. Bcrrbrrren ro
IIItTeHcr4BHocTrt' v nJIotqaAI{ oTAeJrr,}Io nJIfI Ha}r{Aoro yalra Bcll;rrtrHr,r. flol
npllror? r{3Me}Ie}IUfl rIIITCIIcLIBIrocrrr yaJra rrpr{BoArrrcrr nprrBa.E r{BMeHeHr.r.E ero
nJroqaAll Ha4o sallertrlTr,, qro urotr{aArr BcrrbrrrreH, ua6nrcAe}rnt;rx ua A(DP-2,
r,r3r{epeHbr ropasAo 6o.rree rrcyneper{Ho, serr ro ua6.rro4euuflt\.r Ha }tf-1, ncre4-
crBr4e MaJroro lracrura6a. ,{nauerp raeo6paxrentrt{ rra A@P-2 paBeH 17 run,
a na r(l-1-45 un *. flo our a6cqlrcc orJro)r{eHo Bper{fl, o6rqee gna o6onx
rpa{nxon. IIo ocu opArrrlar crIeBa orJrox{erra rrnaJra }rrrrerrcl4BHocreli, cupaaa -rrrnaJra n.tou1a4eii.

trl[Htenclrauocrl,I r]crrrrurem (.I,,) Br,lllaxrellr s eAr.r]rlrqax I,I]rrerrcl,IBrrocrp r{e-
Bo3r{ytr{e}rHofi o6nactn Cornqa (In.r), cnrexrnopl co rcnnrruxofi, Ha rolr }r{e pac-
crorrHrrr{ orqeHrpaAr4cr{a r.r s ror,i H{e rroJroce uponycnaErra {urlrpa, qeHrprl-
ponanuoft ua ,fil.ruuro Ho.

flnoulagr,r Bclbrrrrem Bbrpafl{eur,r B eAr.rHr.lqax 0,5.10-u SD (unoura4lr
4rrc n a).

Cxeiltarlr.recHoe rtao6palxellrle o6racrr,r Bcrlhlrnen Aarro ua Dcr{I,rBax, rAe
npr,rHflTr,r cJreAyronlr4e o6oaHaqeulr.fl: orraru BcrrbruJeH - qepHbre o6nacru,
Snonxy;rrr - Barrrrpr.rxoBalrr.rhle o6nacur; rrflTrra - nolrrypr,r c rounofi BH\r-
Tpr{; BoJronHa - rrpocTo ltorlTyphr.

O6pa6orne 6r,rnu uo4ueprnyrrr 44 ncurrurnu (86 yanor), ua ur,rx g 6r,r.uri
oAr.roBperrefllro cr{flrr,r sa o6or,rx rrFrcrp)-rfeurax (Itf-l u A(Dp-2).

Ilouyuennrre Ba Becb neprloE Mfl {ororuerpr4qecr{rre Kprrrbre flpnoctr
BG ncurrmex I4 ItpI{BLre r4x rIJIorqaAeir (lB7 ya.iron) rroaBoJrr{Jrrr cAeJrarb cJreAyro-
Il(rrc BBtBoAlJr,

L. Xapaxtepuoi,i oco6errHocrbro rloAaBJr.rrroqero 6onr,urr4rrcrBa BC[brruen
rIBJrflercrr HaJrrdrrlde ,{pno BbIpaH{eHH}rx rtone6annfi r{HTeHcr{BHocrrr r{ rrJrolr{agrr,
ropaaAo 66lruurttx, arell Moryr 4arr, orulr6nl{ }raMeper{r{r1. 3ro orMearaercl p

o pa6orax 13 l u t4 l. Xapaxrep Err.rx uynr,caqrlii Molxer 6r,rrr paa.nr.rqrrr{ri,
B ITACTLIOCTI4:

a) ncur,rurHir Herrllepr,rBrro rryJrrcrrpyrcT r,r [pr{ rroAbeMe }r [prr crraAe rrp-
KocTI{(rraupr,rnlep,22.yII7957,l.VIII1957,6.VIt958);

6) to4rem .flpnocrr{ nporrcxoAr{r 6r,rcr:po 6ea uy.ntcaqnii (nanpuuep,
24.yr 1957,3.vII {957), Ho crraA rrpxocrr{ coflpoBo]nAaercrr MHoroqrrcreuur,m,ru
]] CIIJI ECI(AN{I{ ;

n) oce yBJrbr [yJrrrcr.rpyrcT coBeprxeHuo
1957, f.iX lg57), flo oqer,rE, aracro ranofi
28. VIII 1957, 23.X1 1957);

cr{}rxpourro (naupzuep, 6.XI
cr,rHxpoHHocrrr rler (uaupurrel'r,

* B cnyuaxx
ripi,rBrie .fipItocTrr

rreyBeperrrrof o irBr{eperrr,rtr n;ron1a71erli rra rparlnn rtaHocr,rJrr.IC], ToJrT,Tio
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r) ua6"nlogaetcx anaquterr,gr,tti npe,qMaHcr,IMa;rrrqr,rrt BcrrJrecn rrprrocrrr
(ttanpnirrep, f.ixi1957, 28.vII 1958, B.iI 1959). I4uorga Bcrrbrrrrnr,r o6na4aror
4nor,irlr,rrr nrar{cr,rlryr{ou (nanpr.urep, 18.IV 1g5g);

4) napacraulre -rlpnocrrr Haalrlnaerc.fl I{e cpaay, a c HecItoJrbItr{MI{ Bcrr,rre-
cr(arrlr, [ocJre qero ]raqr{rraerc-s 6r,rcrpr,lrl uo4reu (nanpnntep, 28.vIIi 1957);

e) uancuuyr{ .rlpnocrr{ Bcrlbrlultu rr\reer BLrA rrflorqaAnr{ c HecgoJrbr{rrrrrr
rio.rre6aunsnu (uaupnuep, 3.VII 1957, ll.VII lg58).

oco6enuo rlrHoro ny;rr,caqlrli o6r,r.{no na6nrogaercn fna ulrcxognrqeii
BerBI{ HpI,IBorl npxocru Bcrlbrrrrnr{. floc.,re4yrolque rryJrr,caqr,rr.r o6r,r.ruo cra6ee
fipeAbrAyu{rrx, Ho AoBoJrr,Ho rracro 6r,rsaer: u o6paruan HaprIIHa.

Itonu'recrso BcnJIecItoB B llaBI-ILrx Bcrrblrrnax 6rrnaer carrbr\r paaJu,rqlrLrrr.
B Her(oropbrx Bcrrbrrrrnax rrrx r{aJro (uanpuuep, g.Ix lgb7, 28.xI lgs7,
6.vI 1958, {2.\rI 1959, 9.II 1959, 25.vIII tg5g), rro r,rEorAa qr,cJro rio-
.ne6arrrlft AoxoAr,rr 4o 10 n 6o.nrure (rrauplruep, 2S.VIII lgb7, ZZ.X 7gSB,
lt.vrr 1958).

firnre.ur,uocrr, HaffiAo]ro BcrrJrecna To]fie 6r,rsaer paenr,r.ruoft - or t 4o
iB t+uu, rplrqer,r oHa aracro cBflBaHa c ar{[JrrrryAoii ncunecna (ynenuuuBaercrr
c yBe,llllqcHl'IeM al'IlrJrr{Tygr,r xore6auua), 9ar1e BceIo AJrrrTeJrr,HocTb BcrlJrecna
Jrelnr,rr B npeAerrax or 2 go l0 nuu,.

2. t{acro' ysnr,r o,quori n toft }fie Bcrrbrrrrxlr paaBr{Barcrcrr paBJrr4rrrro.
Hanpur,rep, y Bcrrrrrrrnrr 22.x 1958 Bce yaJrr,r BolHr,rr{Jrrr B oAHo r.r ro )r{e Bperrfl,
Iro yacJI N 2 u upI'I Bo3ropaurrtnt4 [p]r noracaur{r4 HerlpepbrBHo r,r crrJrr,}ro ny/rL-
clrpyer, B ro Bpen[fl HaH ysJrbr Ni I u J\i: 3 paauruarorc.fl coBcelr He rar{ 6ypno.

B rrertoropr,rx Bcrrbrmxax (uanpuruep, 12.yr 1g5g) ne Bce yaJrr,r paaropa-
rcTCfl OAHOBpel{eH}ro, xoA r.rr.rTerrcr,rBr.rocrr,r y Hrrx To}r{e
paaur,rft,

tr{nor4a yBJrr;I BcrrhrrtrItr4, xorrr r,r Boarrr,rHaror B oAHo
Ir ro lne BpeMrr, Iro paaBr.rralorcrr no_paarroary (naup.,
23.y-r_1957).

t5

t0

5

o\ M

T-;:ffi 6 8 tu tt tq t6

cDr,rr. 46. C/{rrr iFaa t1- tgi rz - qr'rcrro

cJryqaoB coorBercTBlrrr MOIYIeHTOB IrBMeIre-

run 1 lr,S

--t -o -u -z o z 4 6 e 0 0 /4 to rt zo zi
t1 -tr, nun

@at 47, C4err{aa l1-l5i lzmax- EIrcJIo

cJIyrIaeB CoOTBeT0TBIIE BpeMeIIIl .Ipnl II ,9pn1

fi z0 ;/2
t1 't5, nua

'v ncnr,rnrrlr 24.V1 L957 o6a ee ysJra pa3ropeJrr{cb orreHb 6r,rcrpo,5eg lto-

.,rc6arruft, Iro flocJle MaI{cItMyMa paBBlITIIe I{x [orrIJIo IIo-paBIIorly. Yae.lr N 1

rraqar AoBoJIbHo 6ucr:po yracaTb, HerrpepLrBHO [yJrr,c[pyfl, a yseJr J\Q 2 eqe

rrenoTopoe BpeMfr coxpaH.sJr BrIaqltTeJrr,Ilyro I{ [pIIMepHo IIocTorIHIlyrc flpltocTr,'

rrocJle rrelo IIaaIaJI 6nrcr:po yracaTl II yrac oArloBpeMeuuo c yanorl Ni t.
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3. Hexotopble BcllbrrrrHrr rrMelor xapanTep BcrrJrecxa 6es Bcgxux rryJrrrca-
quri apnocua (nanpuruep, t9.X 1958).

4. PaccuorpeHr,re ny.nrcaquii Bcrrbrrrnlr B npoqecce ee paBBrrrr{fl rroxa-
ff,iuuer, qro r4B l2l cryuax 6onee nnr.r Meuee yBepeuHoro cotrocraBJreHvtr !rB-
i\{e[reHl4f tIpHocrl4 BctrbrmeH rI coorBercrByroqlIx rzsMeHeHuft n:rou1a4efi,
({ur. 46) s 6/r cry.raflx pacrurrpenrre yarra trpofcxoAraJro o[HoBpeMer{Ho c.

HapacraHr4eM ,rpxocrlr. B 49 cryua.flx .spxocrr, HapacraJra paHbrtre, qeM pac-
ur,rpeHr{e. ?I ronr,xo n B cryuaax cHaqara nporcxoArdJro pacurrper.rrte, a Ba-

TeM yBeIl,ItreHrre .rrpKocTr,r B ySJre BcrrbrrxHr,r.

Conocr:an.neHr4e MoMeIrroB MaxclrManr,nofi flpltocrrr Bctrbrtrrxl{ r4 ee MaH-
clrMaJrr,Hoft trJrorqaAr.r (75 ynepenHbrx cilyqaer) uoxaannaer ({ur. 47), ,to
lsttto 7 cilyqaeB orlepeE(el{I4tl BperreHlt MancrralaJrbHori unonlagr{ rro cpaBr{e-
Irr{0 co BpeMer{eM r{aHcr{t{aJrr,Hoii apnocr:u, 29 cnyuaeB coBtraAeErrfl 9Tr{x
Mor,IerrroB u 39 cnyuaeB orlepeEteHllfl i\{oMerrroB Aocrr{}I(eHrr.rr BctrbrmHofi nran-
cuuanrnoii flpr(ocrlr rlo cpaBHeHI,rIo c r\,ro[reHToM Aocrr4rr{eHr{f lraxclruanr,Eoli
IIJIOUIAAII.

Tanuu o6paeolr, ecJII{ Ha I{pI,IBhrx .rrpnocrrr Bcrrbrrrrex a FIo nn4ur,r nore6a-
HrrE, To coorBercrByloque r.rlr xone6aru.rrr rrJroqaAr.r qalqe Bcero r.rJrn [polrc-
xoAflT B oAr{H r{ Tor }fie-MoMeur r,rJrlr oTcraror (npeumy qecrBeHuonra I , 2, 3 u,utr,) .

0ror nuno,q corJracyerc.fl c BbrBoAor{ E. (D. Illauomnraxorofi s pa6ore [5 1.

5. flporrtexyrox BpeMeHI{, B rerreHl,re fioroporo Bcflbrrnxa Aocrr{raer cnoeli
MaKcr{MaJI},Hott rpHocflt, coBrraAaer c rrpoMe)fiyrnoM BpeMeHr4, B TescH}Je
noToporo BcubrrnHa AocTrmaeT MaKctrMairbr{ofi unoq,agu.

Salieueuo, qro B BHauI{TeJIBEoM qlrcJre cilyrlaeB yBerl{qeHr,re o6tacru, sa-
rranaelrofi paBropaloqefic.s ncurrmnofi, HauIaHaercfl lrecHoJrbr(o rroBAHee, qeNI

yBeiluqeHue flpnocru. Bperua eroro BarraaABrBaHr(fl o6nsno coBrraAaer c Ba-
rraaAr,rrialrr4erl Bo Bpeivreull r{eiliAy Srr^* }I /,u"*.

6. Ecln Illtecro noruor? AJII,ITeJrbHocrr.r tscrrbrlrr{rt, orrpereJrflelrofi gononrno
IreyBellenHo, BBecrr{ B paccl,rorperrr,re, naH a,r]o cAeJraHo A. E. Cerepurrnt lr
E. O. Illauoruunxonoii 15], ,,Bpelrfl )Kr{Br{r.r" .r,.,, Bcrrbrrlxr,r, Hor,opoe [peA-
craBrlfier co6ofi nponreiHyToK BpeMel{I{ r(e?r{Ay rrocJleAoBareJrrrHr,Itrlr BHarrefluflrfu

1

r{IrreHctrB}rocrrr -, l^o* Bcrrbrrrrntr /\o ee trali0r.rMyMa r,1 [ocJre Hero, To Mo]r{Ho,

HaIt u a pa6ote f5], no.nyuurs B&Brlclli\rocrr, i\relxAy Maltcr4uaflr,Hoii t;roula4rro
BCrrLIruHr{ n r,,.. lpa6ratt oroft Sanr,Icrr\rocru ua dlur. 48 noxaar,reaer HaJrr{q[e
4uyx o6;racrefi. tr4nrepuperaqlrn rpafuxa rpe6yer, 11a;rnnefiurero yroqEeHufi.

7. (Dur. 49 uo4'rneplri/(aer BbrBo/{ pa6orr,r [5] o .roru, rrro BaBrrclrrrocrtr
N[e]r{Ay t{aHcurvra.u,Hor,l apnoc'rl'ro Bcnl,rrtrr{tr r,r ee Eilet{e}Iel,r )ttr{3Hr.r rler.

Iler: ,arrrcrrrrocrr,r , ,,"rn1,vffi, **;*, c o4Hofi cropoHbr, ^",r,-
c 71py.oii (drnr. b0 u 51). 

-'Po j?oP '' PuctuuP

8. tIerHoi,i BaBucr{Mocrr4 r\rex{It,y tspci\leucrl paaropar{r,Ifl Borrbrrxltz u Bpe-
r{efieM ee ]fiuaHl[ ne:r (r[ur, 52)" O4uaHo rro]r{r{o cHa8arrr, qro .IeN[ 6rrcrpee
pasropaeTc.fi acrrbrmKa, teu flionr,rue ee rJpet{fl }r{tr3llr,r.

9. flo4tneplnAaerc.f, BbrBoII pa6o'r'rr [5] o rorr, qro Her slrnanofi Bar]r,rctrMocrlr
r[e]I(Ay uaxcnltam,}Iofi rrJrorqaAblo rr r{altcuManrnoii .rrpltocrr,ro Bctrbrrlrlttr
({ur:. 53).

10. flprtocrrr r{ rrJrorr{aA}r BCrrbrrrren SattJIroqeHbl B rxtrpolttlx IIpeAeIlax.

1.10



r!t -:!t r'
- 

,^i

S "Er.'-'\:n Es
ts-' I H

affi

oo

=6oFq

.!O
CD

cnFIr)E
rrA

H
0)g

Ho
P -IN

Oo
2\'s;A

xo

o

(g
cil

-;
F"'

o
rr

*rhEl-o

90

FHotl
^q

!io

rQH
cD5:
n

a

\\
.\

s

s$
\$

\\.\
\
\
\
N

\
s

s

.s

N

\
s



87054A2t0 0- 200 400 600 $

lcDnr. i54, SauI'Iclruocnb rlnrax or Sor[t11r. 53. 3auuculrocrr, l1naa or Srnax I

tl.rr,Ir. 55. Cparueune I{prIBriIx pasBrlTlra BcrrrJrlxll zr.VI 1957 r.
I{pyxtiu - I{l-1 , l{pccrlll{Ir - A@P-2

4lh,

tt
z0n

.9

4 6 8 t0t2 t4 $m

a

aaa o
ol3o

uool.':

r hetl

/6 /0

468t0/2 14fin



3

Z

/200

t000

800

600

400

200

h\t

\
1.,:I

/0 t4 td Zz 26 Jqn
t nl ' , , , , ,'i , ,r
' ilhJBn?. 4n ,t0 J4 to Uh0;tn6 /0 t4 $ /Zn

@rr. 56. Cpanuenue fiprrBsrx paaBrrrrlfiBctrr,ritrr{tl 24.y1 lgiT r.
I{pyH{fi[ - I(I-1; fipccrr4r{r4 - A@p-z

in'
it ,/o ,/a to i5 //h00ni lon

Olrr. 57. Cpanneune EpIlBlIx paaBrrrlrfi Bcrrblirrnu 16.\111 1957 r.
Itpyniru - ItI-l; fipecrr'Iltr'I - A(DIr-2

,l

tult*

4

t0 t4 t8 22 26



' tt
tlnt?n ZZyfr 4i .t0 52 t4 i6 [8 t2 64 i6 

'B

@nr. 58. Cparnenue HprBbrx paaBrrrrrr Bctrbrrrrr{r{ 2t.YlI 1957

Hpy?ilril,r - Hl-1; r{pecrr,rfir{ - r\OP-z

YJer J

,5q l4h02ni0 lB

I{pyrrru - Itl-1; fipecrrrxr{ - A@p-2

glet I C

600

400

200

8 t2 16 20tn

teen Z

t
t2 t6 z0 24 28 32n

I.

lohn.

4L

<o

4l^tx

A !/te,a ,?

B t2 t6 2024 t0

<I;ur. 60. Cparrrerrrrc riprrDr,rx

I{py;rirru - I{I-1;
paSBIIT11rI BOIII[IrrItII

r(pecrrrHr{ - AOP-2

34 42 ,50 flSfih1|ntq 2z J0 38 tt6 ltt /4h0zn/0 fi 201t

Cpanrleulre RprrBHx paaBr.{rr,rfi Bcrrbrrrr(rr 28.VIII Ig5T r.

!tet I

t

!,t en Z

sr:

,r
uo+

6.IX 1957 r'.

4[r't
6

4

o

'l*>\\-.**-*

20 J|/ 4Z 5C 58

a /z t6 zo 2tl zB Jzn lo;

200



Oruorueuuo r{pRocr}r r}crrLrmnr{ H rrpHocru coce4uefi uenoamyrqeunofi
o6nacur xpouoc$epr,r Co;ruqa saqe Bcero Bar{JrrcqeHo B rrpeAeJrax or 2,5 4o 5.

Maxcuuannnrre rrJrorr.{a/ilr qatrtre ncero BafiJrroqeubr B rrpeneJrax or
50.0,5.10-'SD (378.10' nn') Ao 550.0,5.10-u SD (415.10' nnt') (gw'. 54).

Ha.ramnrre rrJrorqalr,r Bclbrrrrex rratrIe Bcero Baxrroqenbl B rrpeAeJrax or
20.0,5.10-u SD 4o 200.0,5.10-6 SD. Eo.rr,nrr,re Halrarr,Hrre rrorqagrAoBorrEHo
peARrl.

Ha {lir. 54 rn4uo, rrro rJcrrsrrrrnu, o6fla/{arotrU{e oArrnaxoBr]rr,{r{ So, Aocru-
ral0T CaMLIX pa3}tbtX S,,,.,*.

Bperua paaropar{fla BCrrLrrrren Ao r\,rartcrrMaJrbr{oro BrraqeHr,rfl qarqe Bcelo
3altJrroqeHo B rrpeAe.rrax o'r 2 4o 10 nuru,. Cxopocrra pacmr{penrr.fl Bcrrlrrrrex
6trgarcr caMllr{r,r paaJlflqubr\u,t. Mltru,uaJrruatr na6rro4euna.rl cltopocrr, pac-
rurrpeHr{rr paBr{a 751 .10+ nnf l,twuu,, rrancrrlraJrbrran - 222.1.05 nm,zlnuu,.

$ 3. Cparn€rrr€ BCrrrrrrrreft, ua6.,rro4errHr,rx rra Hl-l u ua A(DP-2

,(enat, tscflrrruerr oA]roBpeNrerrrlo rra6,rrroTlaJrr,rcE Ha 06oux rrHcrpyMeuTax
(Itf-l lr AOP-2). Mr,r rrpone;rr{ cpaBHerrprc HprtBrrX.flpnocrrr r{ rrJrorqa4r{ Arra
DTr4x BcrrbrlueK AJrrI cryqns, nau6onee yBepeHrroro coorBercrBlrtr yBJroB rcnbr-
rrrex Apyr Apyry Ha paarrrrx rrrreHr(ax ({ur.. 55-63).

Cpanuenne rroKaBr,rBaer, qro B rroAaBJrflrou{eM 6otrbrupurcree cryqaeB
rrr{Teucr{Bnocrr,r, uoJryrrcrrur,re uo ua6nm4e}rr.rfrvr Ha ltl-l , n6rlrre, qeM r{HTerr-
cLIBIrocrI4, rloJlyareHHLrcr uo ua6nroAer,rlrfl\'r ua ACDP-2.

llnorqa4lr rorne o6uapylnr,rBaror 6onr,unre paar[qurr.
Boauomnr,re ilpI,IqI,IIIhr rar{r[x cytqecrBerrfibrx pacxo]n4enlrfi6rrnra uo4po6uo

paccMorpeHrr r pa6ore [2]. Hano roJrbno 4o6anurr,, arro, nan yxre yHaBErBa-
Jrocr, Brrrxe, $ntr,lru Bcrrbrrrren, clrflTbrx r.ra A{DP-2, HecnoJrbrto uepeAep.
?fial{hr, qro, I(olreuuo, cl{aBaJIocb I{a IJeJII{q[Irc [oryarer-rnofi .flpKocrlrl.

Safirro.rerrr,re

lloryuer.Iulrli ua Itpurtcrtoii acrpoSlrarruecnoii o6cepnaropurr MareprraJr
ga6nro4enlrri n ur,rge Sr,r.nsuoe xpouoc$cpur,rx Bcrrbrmex, rrarpyJlt. Ba HoTo-

llr,IMr4 BeJrcrr no [porpar0le MII-, rroBBoJrr,rJr orMerrrrb prrltr BaHoHouepr{ocreir
lr paBIJr{Tr{I{ xpontocr}epu6lx Bcrrr,rrrreri. l{ponre roro, rroilyqeubr rrer{oropbre
(rnau.recxire BeJIurlllrrr,I, xapaltreptraylou1l[e Bcrrl,rur]ilr. Bce ato Mo]fier oHa-
Barrcfl fIoJTeBITIJNt rrplI paccr,IorpeHrrrr $lran.recHlrx npoqeccoB Bo Bcrrbrrrrr(ax.

Cteqyet orfiIerr{Tb, uro rroilyqennrrli Sorotferpr,rarecxr{r,i uarepnan rroaBo-
jrIrJr rroJrytrrrrb AocraroalHo rraAelr{Hr,rii peaynnrar [o xoAy paaB]rrr{fl trr{TeHcrrB-
HOCTI{ r{ UJIOTT{aAr{ ll0rlr{urelt, HO car,ro SHarreHue trpltocTr{ olpeAeJr.geTcfl He
BIIoJrIre yBepeIIHo. 06 aront roBopflr pe3yJrr,Tarr,r cpaBHerrr{rr oAHr{x rr rex x{e
rlctrbrrrrex, crlflTDrx r{a paa}rbrx LrHcrpy}reHTax, trr arraJTr{B uplruuu (cu. [2]),
r,roryql4x [prrBecrll n Heroquoii perrrcrpaqr{[ flpnocrrr Bcrrr,rrrrKr[ ua $unr,lre.

Br,rpalrtaenr 6.rraro4apnocrr, 'I. B. Opronoir 3a rroJryrreHr{e MareprraJra Ha-
6rro4euuft, a ran?fie C. t4. A"6pal,reuxo, H. B. fo4oBrrrrnoBy, A. E. BaaxoBoN,ry
Ba rroMou{b n o{opu.rrenr,l,r pa6om,r.

19 uas 1960 r.

10 trsr. I(puucHot o6cepuar.. r. xxv 145
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Ar{AAENIUfl HAY It CCCP
I4BBECTLTFl IT P I,I M C I{ O ff A C T P O O I4 3 TL II E C IT O tr

Tort XXV, 1961 r.
OECEPBATOPI{I,1

XAPAKTI'PIIbTII OCOI]EHHOCT}T TOHHOIT CTP YHTYP I,T

@JIOItt()'"r108 B JrVtrTl.tW. f(,,, Ca+

'1" T' 4cr"tt'

Llccnegyrorcr upoAoJrrnrrreJrr,HocrB E{r{Brflr rr orrrocrtreJlbrrble i(BI,IE(eHrrfl .spRIIx yBeJIr(oB

Tognoii crpynrypbr dtroxrynor. Vcrarorreuo, qro cpeArrnrr trpoAoJrrr{IrreJrr,Hocrr, ,r(I{BrrI{

ucseaaroqfix I{ Boaur{r(aroq[x yaeJrr(oB parlra 1lt . flepeueqeuue yBeJInoB Apyr orrrocrrrenl-
tro Apyra trpor.rcxoAr{r co cpe4nert cxopocr},ro l00!--30,n,lcen. Hau6o,riruran ua6,nroganmancn
OTIIOcT{TeJrLHarr cItOpOcrL yBeJII{oB paB:rra 270 .Vlcefi.

CHARACTERISTIC FEATURES O]T THE FINE STRUCTU}IE OF FLOCCULI
IN THE Kr* Ca+ LINE, by T. 'I . Tsap.- The life-time and relative moLions of bright
knots of the fine structure of flocculi ale studied. It is found that the average life-time of
appearing and disappearing l<nots is llt. The knots move relative to one another with a

mean velociiy 100*30 m/sec. The largesi observed relative velocity of knots is 270 m/sec.

f. Xe.rr u (D.3,reprran [t], a rax]r(e JI.4'Aaau6roma [2] roItaBaJII,I, alro

lprr xopoIIIux rl306lla)fleHlrflx lr BrJcoHort pasperflarcu{efi cuoco6uocrr{ cneHrpo-
renrrorpafra (<L") IlbrflB"rrtlercfl rpaHyJltrpHatl crpynrypa KaJrrrl{rreBrrx {lon-
r(yJroB. HaH oruerlr.n l. ,{er.auAp [3], flpxrrerpflrr]Jrblo6te4r,rnarorctr B Irpy[-
nr,r, o6paeyfi ItoJrLI{a ortpyr;rori Sopr,rr;r.

Hecuorpn Ha ro, uro co BlleMeHrI rlotrRJrer.rrlfr arr,Ix pa6or upollrJro r{Horo
BpeMerrr{, Marepr{aJi }ra6[roAeHuit o uone4er-u4u SJrer\{enTos rourtofi crpyr(Typr,r
xpouoc{epr,r AaJreHo rrclocraroaren. Tpy4nocrL rIoAo6HbIx Ha6Jrlo[eulut co-
CTOI{T B TOM, IITO AJIfl IIOJIYIICH]Ifl IIAAE}HIII,IX CBEAEIIIIft O CTPYXTYPE, BPENIEHU

lnr.rsrrrr rr ABr{}IteHr,rr.r oTAcJrr]Hbrx srrelreHToB r-reo6xoAl4MrJ xopolule rl3o6paHe-
I{I{'I B TEI{EHI{E AJI}ITCJIbHOIO BPEN{EHU. O6T,T'TUO XOPOruIIE U3O6PA?fiE}II,Ifl I,IMEIOT

Nrecro c BocxoAol\f Colnqa rI coxpa]Iflmrcrl IIe 6onuue t-2.racot. Sarenl 6rr-
cl'po [por4cxo[rrr yxy[merrr,re B[ArIr[OcTlI I{3-3a paB]lUtUA ryp6yleHTlrblx ABrr-
E{enr4it B arr\{oc{cpc Senr.ulr I,I [porpoRa onrlrqecxrtx getaneft r4l{crpyilIeHra.

B 1959-1960 rr. lra lnor,iuorr clenrporernorpa{e 6amesnoro coJr}Ieq-

Horo reJrecfiorra o6cepnarroplur [4] B Anl,r c xopourrrMrlu3o6paE(eHusrvru B. E.
CreuauosbrM rroJryrlss6, rrecr{oJrblto ceplrii crrel(TporeJIrIorpaN{M B JII4HT{flx

K Ca+ lr I'Io c Ar{auerpolr l{ao6pa}HeHrla Co;ruqa ll0 nru. Cteuxa Berlacb B

yTporruee Bpelrrr, o6ur.rso B 'feqelll{e AByx qacoB, TaI{ Har( rros?r{e rts06pameuutl

BaMerrro yxyAruaJrr.rcb. Muor4a yAaBaJrocb rroJryqarrr ctreKTporeJrrIorpaMMDr

yrpoM cJreAyro[trero A]ra. ]Iar,rlrenr,uruft ltrtepoal NIe]fiAy AByMtt flocrleAylo-

148



(Dur. 1. Crrenrpor-eauofpaNrNra B JII{HlrIl K.232, Iror(fl3rnBarouafi
roHHyro crp).Rryp). !p,'lori]{yila.

I\Iacurao I ilil:5" I

I{38. HpBtrrcnoii o6cepnar., r. XXV



InnMIl clexTporeJrl.{orpar{MaMl{ paBeII l0 ntun,

reJII{ Or par,rM, It oTo p LIe 6r,rrur r,rcuo.[r,3 oB aI]bI

.4ara
Hollep cnert-

TpoteJrr{o-
rp allnrbl

30.11r l95f) 660

6ri t
662

063

$0lt
hlr:)

66ti
BB5

891

B ra6.u. 1 4alr cnracon cner{rpo-
B rracroflu{ert pa6ore.

Ta6nrua I

lrn.rr *,ou,o-f
I Aelrrru I

l(,vocroncHoc) |

I{a.l ccrtso
HBoOpa,rrc-
lrun I 10-
6arrblroii

XIIIAJIE

27 rV i960
28.IV,T960

730
740
807
835
850
903
930
659
633

LC

o

B

8

7

6

8

8

10

Ba.u;r t0 coornercrByer r-rarrJryrrlrr,nlr r,1806palncrrlrflM, nor[a Ea6rroAaruc],
AeraJrrr B crpyr{rype xporlocsepbr Ar,ranrerpor,l 1", 6anr 6 - ]rarrxyArrrr4r{,
uprr noTopbrx r{e Ha6JrroAaJracr; cTpynrypa t{errbilte 2".

Idenr, Hacrorrqeii crarr,u - I{ayqsrna rroBel(eru,rfl eJre}reHToB To}rxoii
crpyl{rypbr SnoHr.iynor B K-[[Hr,rr,r Ca+. Tan Han rflrr.plrHa BbrxoAr{ofi q,eJr}r

clleHrporeJrrrorpa+a Ailrr K-[uHl[r 6brJra BDr6paHa 0,32 A, To ctrenrporeJrr{o-
fpar[I\{Br rroJryqnlsau B cnenTpaJrr,EoM yrracTHe, ]lHyTplr noToporo cocpeAoTo-
qeua Halr6oJree.flpnatr aMr.rccrrfl rlerrrpaJrr,Hoi,i -racrlr JlrrHrlr,r, T, e, B K2s2,

$ 1 tlacrora Rcrpeqaelroc.rur yBeJrrioB paallr,ix paBMepoB rr r4x

rrpoEonlrtnTeJrbllocrb ir{r,r3rrr,r

tr{it1,,1grrrno cIIoItTpore.nrror.'p&r\rrr rloliasLr]tAcT, qTo r["r.r rlritty.rrr,r cocTorrT I,I3

OTI(enII{LIX flpltl'IX yseJlItOll, llilsxiellln ItOTOpIix ltaxOA[l'Cfl ]'] IIIITCpBaJIe OT t AO

10" (cu. tfrm. 1). Vaennr,t o6sr-rrro o6r,e4r.rlrarorcrr rr lj)ynurr rr qeflorrr(n, 06pa-
3y.II ItOJIbr{a HerrpaBrrJlr,Hor:r 6ol]Mr,r, B r{errT-
pe KoTopErx r{axoAaTcfr TeMHr,re o6nacrr,r.

Mr,r no4cvnraJr[ alacrory Bcrpeqaelrc-
crr{ ySeJrnoB pasHLrx pasMepoB rro clen-
poreJJrrorpar\,r1\,larr flpr,r I,IB06paE{eH[rrx

6a.nna 10. FIa Slrr. 2 no ocw a6crlrrcc
oTJrolr{eHbr paSt{eprJ ySeJrKoB, a IIo ocrr
opAr4HaT ux qlIcro B o6racru SnoHny-
non. Itan Mbr BI,rA?rr{, Har,I6oJrlrua.fl rracrora
BCTpeLraeMocTr{ rrpr,lxoAr.rTcff rra yBeJrnr{ c

Ar,rar\{eTpoM B 3-4" . Ornocnrelsrrafl BeJrrr-
quHa IInorqaAr,r, SaHr{nraet{oft flpnlllt r.r y3e[ -

HalJr{ Bo {noxHy.rre, cocTaBJrrreT 16 % .

Ha {lur. 3 uplrne4eur,r crenrlloreJrrrorpai\{l\,rbr ot 30.llI 1959 r. Flau6onee
r(pyrrHbre yseJrltr{ c Ar.raMeTpol\,r 7-8", Har( BI{Arro r13 6r{r. 3, coxpauaroT oBoro

{opruy rr rroJro}neHrre B Tearentrre Bcero IrHTepBarra rpel,reur,r Ha6JrIoAeHnri

11.c1

2t 4" 6x glt /7tt,

(Ill.lr, 2. Sarucurraocrr, Merr{Ay cacroroii
BcrpeqaeMocrrr ySeJIr{oB oT I{x paBMcpoB



(2 uaea). O.qnaxo lra crrenl'poreJrrrorpaxnrax, crlnrblx c rrrrrepBaJrorr Bper'rerrrr B

oAHr,r cvrr{r{ $ur. 4, rrer rl,I o4r.rorYr o6qeii AerarII. B re.Ienrte Droro Ilper,IeHII

toHnarr crpynrypa S.rrortnyra rroJrr'rocrbro o6nosrrnacL c coxpalleHlterr o6rqero

oqepraHr,r.a duoxx)r;na. rlro6r,r roryr11116 6oree onpe{eJt€Illrlie AaI{I.ibIe orl{o-
cr{TeJrr,Ho rrlloAoJr}r{r{TeJrr,Hocrr.r ;iHlr3Hr,r orAeJrEHbrx o6teriroB ronnol'i cTpyKTypbr,

NIbI OIpeAeJII{JIII: Zr - 
rl}1C.tO yBeJIItOB, ItOTOpble ROBIIIII{JII'I U UCqeBJ1U;

lXz - 
aIt{,C,'IO y3eJIItOB, TO.IIbI{O iJOBI{III{IIII'IX , lI I1,B - 

aI]IC.TO yBeJI]tOB, TOJIbI{O

ilCIIEsHYBIII,IX B PA3HI,IE II}ITEPBAJIbI BPEIIEHII I,IA6JIIOAEHI,IIl. fTA TACCNEAYENII,IX

dtnorttty.noo B cpeArrelr ol{aaaJrocb, arro ru2 I tur, T. e. ucrreBHoBeHI,Ie yBeJIr(oB

rraS.rrroAarroor, 6o.uee qacro. Bor;rro]xuo, lrro aro trrJleHI,rc 3aBlrclrr or craAl,rlr

u xaparrTepa pasBr{rr.rrr +JrortriyJroB, rr rrLI Ha6JrroAalI,I {ronHylr,t B nepIIoA

rrx oTHocr,rTeJrbHoro yl.acaHllu.

Oco6enuo LIHTcpecr'rbrNumJrt{ercrI 'ror {anr, arro rlorrr}Jrerrrrc rr ucaretsHo-

Bernle yBeJrItoB o6u'tno JrortaJlrrBonarro Il orAeJrr,rIbIx yalactHax {aorinyna,
qTo rrol{aSIJBaeT Lre}laBI{orreJlHocTb artTrill}IocT}I {.roHxyna B paSILIrrHbIx eto
rracrrrx. Ha {ur. 3,6'rartort)rqacron oco6oir lrar\reHqrrBocrr'r ror{nol"r crpynrypbr
oTI\Ieqerr ItBaApaTol{.

Ha {ur. 5 rrpeAcrar]rrcur,r rrpllBble I'IBAIe]IeHrIfl nt '!r n:':+ B BaBII-

cr'ril{ocTrr oT r{HTepBaJra Bper\'rer.rrl r-ra6rrol(eHux t gttfl {nonx;rra, Ha6rroAaBxre-

rocr 30.III 1959 r. (crr. Sur'. 3). ttpunaa I Aaet rlBrrerlenre nl , ItpI,IBarr

-11 - lralrerrelil.e t?,.

Ha Sur. 6 gauo rrBlrelrcrrue orrroilrelrllrr rutltz B Banl,rcurroctir or l. Hpr.rnyro

{nr. 6 Mr,r rrcrroJrEaoBaJrrr AJrfl orrpeAeJreHl{fl paclpeAeJleHrlfl rlo flpoAoJrx{r.r-

TC,TIb}IOCTI,I E{II3HI,I TEX YSEJIITOB, ITOTO}]bIE IIOflRJIfIJIIICB I,I T,ICIiESAJII,I.

Bua.rare Aorrycrr,rrl, rrro r]cc rtpyn]rbre yBeJIItrr rrxleror oAr,rrraxolryrc npo-

[oJrinuTeJrt,HocTb ]r{rl3lrrr r. o6osHarrrrNr alcpeS I rrurcpua.rr IlpeNreHl,r HaSJIro-

Aerrur:ii. Ouenr4no, r{To arrrcJro 6"rraronpuarcrBylollurx cryqaeB }ra6JrroAeHrrrr

IrofBJrer{ufl tr{ r{oqe3r{oBerrllrl yseJIItoB 3a l,Ir{TepBa/I BpenreHlr / 6y71et upo-
uopqr.roHaJlblro

7a-t-T AJItr .{t,
'tD:0 gnn rlt.

tfr,rcro x{e 6lrarorlpr,rrrrcrl]yrou,{r.rx cJlyalaeu Ha6[IoAeHI,Irt roJrrr]to LrcqeBHoBeHIIfl

n"{r,r roJrbr{o rofrnJrel{r{rr yBeJrHoB 6y4et uponopql{orraJrLHo /. Cre,qonareJlr,Ho,

orHomegl{e

II pe4uo.noxttr{lt, tlro tla c'r'orbl paclpeAe JIeHI'IrI

EOcrr{ }rir,I3rlll NrO?r{I.Io rrpcAcraRl{Tu dlynxrllreii

(1)

yAeJII{Oll nO IIfiOT\OJI}NuTeflL-

Ihrpcona rr,rna III f5] u [6]:
dN: Nc rPe-\. dr. (2)

Tor4a AJIE oTIIolIeHurr nlln MolI{Ho }Iar}Ioart cJle/rtynulec Bbroaffieul're:

t
J' t, - 'l ;Pe-'r rtc

t J' e-"tr clt
0

tr{cuonr,aya rpar[lrn fiur'. 5, [Io]I{Ho HaIIJIyqI[IIII o6paaort rro4o6patt ilapa-
!.rerpr,r I) u ^{, onpe/(errflroqr{c pac[pr]Asr1:Hlae (2).

l5 t)

,,I

ttt

(3)llt 

-t1.



0)ur. 3. Crrexrporc.rrlrorpaMMr,l o,r' 30. III. 1959 r.
o-itt i3r]"t, 6-7h 4om, ,-8h Bbm, ,-9h aom.

tr(acurao I ilnL :5"
lI38. Hpbnro$ofi o6celnar., r'. I\V



Our. 4. Cuentporeruorpal\IMrr-crnTble:

a) 27. rtt.1960 r. s 6b sgm, o) 28. rv. t96o r. a 6h 33m'

MacEraO I "+tn:5'

d



Peay.rrnrarr,r ebr.rucileur.rit [peAcraBJreur,r n ,r'a6n, 2, rge
yI(aBaII r{HTepBaJr na6nro4eulrfi, L:o nropolf 

-Ha6[ro4erruoeR TpeTbeM, qeTtsepTor\{ I{ ITflTOM CrOn6qax - BSIrrrrcJIeI{IIbre
r _, I 1 r,nf)II p- | u '( :fittutt-t, 1:\r\.^iluL* ' ,' T- fri nutl*',

Ta 6.irnua 2

B rreprJon cron6qe
OT$tlrt}flUa nrln,
orlcrorrre:f-wfl ntln

tr4a ra6nuqr,r cJreryer, arro Ilbrpa)fieulre (3) orreHE qyRcrnrrreJrbr{o n tseJrr4-
rIfll{e rrapaMerpa T, orlpeAeJrrrrorqero rrpoAoJrHtI,ITeJrl]rlocrb ]r{r.rBHrr. Har,r"nyuruee

6,sp"[acue c Ha6JrroAerrr.rflr,rr,r orr{eqaerorr [l]rr T : 1130 ttun-7.

nr/n

0,4

43

q2

0,/

z0 40 60 80 /00 /20
I trutr.

tDur. 5. I4suelreune,r (ttpI'rnax r) u , tliur.. 6. Iula*enerrfle orro*urrrnr, a n
n(xpr'rnax 'LI) n sanl'rcur{ocr,r or BpeMerII{ 

BaBr{c}r},rocrr.r or Bper{e[rr

Cne4onare.nbuo, cpeAlr.rrtr rlpoAoJr]RI'ITcJrbIrocrr ]I{pIBHI,I Tex yBeJrKoB, rto-
TOpLIe rrcrreSaJrrr r.r rroflltJlflJll,Icb, paBlIa

T ,',-* o,
J

":*::3-:Go.rrutr.lrr-fid, 
'r

d
B o6nacru {ronrty;ra, rAe rrporraBo/{rrJrcrr [oAcarer yaeJrr(oB, rrx o6qee

rII,rcJro 6r,rro panuo 220. O4uaxo qr,rcro n,t -l n aa 2.raca oKaBaJrocb panurrlr33,
3to ymaarrBaer Ha cyrqecrBoBaHrde yaeJrnoB co BHarrureJrr,Ho 6orr,rueli upo-
l(oJlll{I{TeJrr,Hocrbro trrr,r3]ru, oAHaIto r{e rrperocxoAgulei,i 24 .uacos.

IIo-engurrouy, cyrqecrByer nro poe pacrrpeAeJreHr4e rro Bperreurr ]rir4Brlrr

-1c T<.30 JrLun-r.,(nr ar,rnnnerlun atori rpyilfibl ueo6xo4lrlrr,r u]rrepBaJrbr ]ra-

6.ttro4enuti c xollomrrlur.r lr:ro6pameHr,rgNur iloprrAr{a 6 uacon, rrro lvtor{Ho cAe-
r'141'b, ],ICIIOJIIr3yr. CleltTpOr0JILIOIpflAIlvIbI, IIOJIyTIeHIIbIe I.Ia paBIILIX O6CepnarO-
pnnx c coorBercrnyrcrqefi paeullqeft AoJrror.

1)1

ZO

I nun



S 2. OrnocnreJlrrHble I{BIt}HeIrrrfl yBeJInoB

tr4suecruo, .rro oStque oqeprarrr{fl drnonnynou coBrlaAaror c EaxoArrE.l,I-

rtracrr noA rrrn[r{ $aneJraMr.r. ?IccJreAoBarrrle Bpa]qeHlrrr Coruqa lto paB;rruqHLIM

o6reHrarr [7] noxasailo, qro xan {roxHyrrbr, TaH r,r dranenrrr,Irreror B cpeAHeN,r

rrpr4r{ep}ro oAHy r,r ry ?fie cHopocrb BparqeEl,Ifl, paBHyrc cKopocrl,r BpanleHl{fl?

onpelleJrreMyro rro rrflTnar{; {ane.urr u {nonxynrr HaH 6r,r cJreAyror Ba rr.flrrrah{lr.

Onpe4ereuuc ABrrH{er{rrfl yBeJrItoB oT}IocI{TeJrr,}Io rIflTeII npeAcraBJr.rIer

SIIAAIITEJII,EbIE TPYAIIOCTII, TAK TIAN {OPUA flAPA IIflTIIA B JII,IHIII4 K,,,CA+ NTE-

Irrrerc.fl. Iloaromy B Hacro.flrrtrefi pa6ore Irl,I craBrIJII{ rtreJllro o[peAeJII{TL ToJrblto

Irepea{en{eur.Ie orAeJIbr.Ir,rx yBeJIItoB Apyr Or}IOC}IreJIr,Ho 1[pyra n xaptlrnnoi'i
rrJrocnocrr.r. Tax nan Ha cfler{TporeJrr{orllaMMax cnr4r,raJrr'Icr, $.rroxny.rbr B r{erl-

rpaJrr,Hr,rx sacrrrx Ar{cxa Connqa, To ETI{ rrepeMelqeul{fl c Aocraroquofi cre-
rrer{6ro ToqHocrll t{ofltlro crrlrTarb rreper{etrIcHrreM rrx Ha rloBepxHocur conrrqa

ApyI OTIrOCrrTeJIbrrO Apyra B TaHreHrIpIaJIr,HoM HarIpaBJIeHlII{.

Mrr nporenrl BaprrcoBnr{ yBeJII{oB no {ronnynax [pr{ 10-rparuorrr yBeJII{-
TIEIII{I{, ITCIIOJII,SOBAB CIIEHTPOIEJII,IOTPAI{MbI, CH.ETbIE C ],IIITEPBAJIOM BPEITEHI,I

n 1 .rac. 23 unu, flpu erou 6oree pauurre ctrenTlloreJrlrorp&Mr\,rbr, crrflTEle c
rlocxogoM Co;rnqir, 6r,rrr ucrtrrotrelrbr, AJrtr roro, qro6r,r .flBJIeHr{e pe$paxqur'r

He cnaaalrocrr Ha peayJrr,Tarax r{BMepeur{I,i. rlro6rr rIoBbrcL,ITr, Tosnocrr, uBMe-

peunfi, Haxr4rrr,i r4B y.racrnon {noHnyra c yBeJrItaxII'I BailrlcoBr,rBaJrcfl rIo

t0 pae. flpuuepr,r rta[repeHlrli pacctonnl,Ili (n rllrnnnntetpax) uex4y rtrecrblo

lapar{rr yBeJInoB rIpI4Be[eHbI n ta6.n. 3.

Ta6:rrqa 3

Svtt

IItsMC-
llerrIrrr
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tt4,2
t14,5
LUr,2
tLtt,3
tt3 ,9
Li4,2
It4,O
113,9
4 t9. o

rl4,11
f 0,06

-(

114,9
1.t4,2
113,9
1L1r,2

113, B

113,8
Ittt,t
l.llt,I
tl4,0
113,9

'I:11t,09

+0,10
,02

30,2
30,0
30, 3
30 ,3
29,8
30,3
30,tt
30,2
30,6
30 ,5

31,4
30, B
30,8
30,8
31,0
31,5
31 ,0
30 ,8
31,3
30, B
31,02

*0,0e
,76

96 ,2
97, 0

97 ,2
96,7
96,2
97 ,7
97 ,2
96,8
96,7
o?t

98, 0

98,0
98,2
o? .)

97,8
97,8
97 ,5
97,8
97 ,8
97 ,4
97 ,75

+0,10
,86

54,1
D4, O

51t,9
54,2
51t,6
54,3
5/t,2
54,2
51t,9
54,2
54,4"

54,9
54,5
54,3
5/r,5
s4,3
c4, z
54,2
51t,8
54,2
55,0
5/r,50

+0,07
,08

79,7
79 ,8
80,6
B0 ,3
B0,4
80,2
79,lt
79,3
80 ,0
80, I
80,05

+0,11

78,6
79,4
78,4
78,6
79, 0

79,3
78,6
78, 9

78,7
79,/+

78,9/t
+0,11
,v

IJ,

+0,
30,

+0,
96,

-Lo +0, {

B ucpnom croJI6rle AaH rlop.flAl{onuii uoiuep r{an{epeHrlrr. Bo 2, 41 6, B, 10,

12-*r. crot6qax nar{br orAeJrbur,re r,rBMepeI:IrI-rI pacctonrrrar,i AJrtr MoMeHTa Bpe-

Merru B qac. 07 tr{LrH., B cron6qax 3,5,7,9, 77, t3 - paccroflr'II{e Mc}r{Ay

Teil{tr }r(e y3e.rr(aM[ B I -rac. 30 rlrrrr. B upe4noc.rre4rreit crpolte AaIrbI cpeAIII{e

paccTorrlrl{fl II CpeArrI,Ie ItBaApaTI,IrIrrLIe ompI6HI,r cepr-rl7r nalreperrur'i I{ B [oclei(-
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Her,i cTpoHe - rrSr{erreFrrre paccToar{r.lri
Melr{Ay yaeJrrtar{r,r Ba 1 arac. 23 wr .

B ra6n. 4 upe4craurelr oltoHaraTeJrrr-

Hr,rlt pe3yJrr,rar. B nepBoM cToJI6qe yKa-
3arrbr HoMepa ySeJrHoB, AJIE r{OTOpblx oII_
p eA e Jr tr Jr ocb o TH o cl,I Te.rr Ir I:t 0 c l{B I,r }r{ e Hr4 c, B o
BToponr cron6qe - orrrocrlTeJrrrrr,re cno-
llocTr.r r,r B TpeTrrelr - cpeAHr.re KBaApaTr{q-
rrrre ourra6nr{ B orrpeAe.[errtrrrr cnopocrr.r.

Itan rrrr BrrAr,rl\r rra ra6,nuqrr, cpeArrrrfl
a6conrornatl cn op ocrrr rre penrerqeHr.rtr yB eJI -

r{oB I{p)rr orr{ocr{reJrr,Ho npyra paBHa
100 + J0 nlcen. iVlancnnra;rruoe a6coJrror-

'Ia6.rruIla 1r

o, iLlce?; Lll, urcen

L n2
I u3
1uG
1v7
2n3
3tr/t

+e8

-5
+187
-)-t,
+20

-.2I i)

_.10i

l7l: tor

-L )'.7

Jco

+28
)- /,)

+30
+38
toz

LV-+32

HOe cr{elqeHr{e yseJrnoB 270 nlcen. flp, sror\r paccrorrHr{e Me?fiAy pail-
rurrHbrNru y3eJrr(aMr,r B [ape HaxoAr{Jrocb B r{rrrepBaJre 37 000-140 000 nn
Ha rroBepxuocru Co;rnqa. ItaH r4aBecrrro Ig] uo {oroerenrpr{qecHr{M r{Brvrepe-

lltr{flN{' IIpII ATIIX paCCTOtIHI{flX CI{OpOCTI{ TarrIeHqr,IaJILHLIx ABu.}XeHUft B XpO-
:r'roc{epe Co.rrnrla [pe]locxoAflT Hecr{oJrr,Ho nr{JroMerpoB B cenyuAy; rroaroLry
cJreAyeT cqrITaTL, qTo flpxue yBeJrItlI no {norfXynax He yBJIeItaroTcrI [BIr]I(e-
rII'IeA'r xpoMoc{epnoro BerqecrBa r,r rtro are}rr, noa6yxrgarorqr{r:i },rx cBerre}rtr{e,
FraxoAr,rrcrr BHe xpol\,roc$epr,r.

B aax"nro'reru{e Br{paffiaro 6ralo4apuoct, B. E. crauauoBy Ba pynoBoAcrRo
pa6oroit, a ranlr{e qileHy-r(opp. AH CCCP 3. P. MycreJrro Ba rlerrHbre ynaBa-
HI,I'I.

24 ruas. 1960 r.
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A rt AII E N{ r4 fl. HAYIT CCCP
I{ 3 ts E C T III f{ I{ P bI M C I{ O ff A C T P O (D II 3 tr[ q E C IT O trI O B C D P B A T O P I,I I,I

ToM XxV, 1961 r.

It BOIIPOCy O ABI,,IIIUHI{II IIA PA3JItr49HLIX v"POBHftX

ATMOCOEPT,I COJIIIIIA

I). Il. Ctnett,att,ots

llccregylorcx rarrreHurraJrbrrile ABrrlr(errrra u xpouocrpepe n o6nac'u,r rp.nonxym,rmrx
no,reri rr ABr{}r(eErrfl }ra ypoBrre t[oroc{eprr uo {oroa.nextpr'lqecxr{r,r 3arrrrcfl]\'r. floxaaauo, .rro
y 700/6 ucex {roHxynos laa BTer(aer rrepea r{x Buerrrnr{e rpaHr,rl{br. Cxopoc'rr, BreI{aEI{E B cpe4-
Irer{ AJrrr ncex ([nonnyJrots paB]ra 0,6 n.tt,lcen.

IIa yponne rforocr[epu rrole cnopocreii uneer: oqeH6 cror{Hyro crpyxrypy. O5;racr:lr
rrog'seMa r{ olycxarrrrfl raaa lrr{elor nporfl}r(efiHocrl, ]repeA(o Aocrrrrarorqyro 7,5.10n n"u"

B oT4etrnrrx Mecrax grflx o6flacrefi lcrpe.rarorcrr yqacrnlr c fl]lorlrBorroJioxtgbr]r HarrpaBJre-

firrer.r ABr'rmerurrr, qro AeJraer napr]r]ry rroJrrr cxopocreii Mrrorocnsanor:i. Cpe4rririi xapa(rep-
nr,rii paalrep DJreMeHroB gnrirerilrr 3aBrrclr or BeJrflqltflbr rrar,r6orrrrert crtopocrrl. Ilprt Ha-
Jrr{qr{}r cropocur 6o,nrrre 300 ar,lcex cpe4uuft xapanrepnrut paailrep paren 0,5.105 r;u. Har'r-
6orrluras cnopocrr, xpyurro,uacrrta6rrr,rx ;1nu[teHuir, ua6,rro4anruaxcx n tlotocfepe Brre

co.IlrreqlrLlx rrfrerr, paBrra 450 "nlcet;.
Pacnpegereur,re cnopocrer,i ram ir{e, r(aft rr A.rrfi uo4foroc([eprlrrx cJroeB [1], cre4yer

paclpeAeJrerrrro Ilnpcona. Cpe4rnn nBaAparr,trrrrar cnopocrr, B ABa paaa fipeBr,ruaer
cnopocrr, n rio4r[otocr[epr'r],rx cJroflx 1r paBrra 76 ,u,lcen.

Conocran,rer.rrre 4nlrxrerurir c napraMrr Marrrrrrarrx ro,neft uonaguBaer, qro n {oroc$epe
ueildecrBo Jrerlto IIepeMeqaercfi ,] rraIIpatsJIeHr{rI, repIIeHArIltyJrtIpr.roM cI{JroB}rM Jrrrlr}rflrlr

l,rarrrlrrtroro rloJrrr, II I,rSMeHeHr.rro rroJlflpHocTl{ rle coilyrcrByer tr3NleHelrrre HarlpaBJreHlIfi ABr{-
are rrflfl. 3ro yna3lrBaer ]ra orcyrcrBl{e (BMopo}Itelruocrr.r) IuarullTrroro noJrrl B

lreqecrBo. flo.ne cnopocrerli B coJrrreqflr,rx rrfiTrlax rr r{x onpecrrrocrrl rror(aar,rBaer orron
ra3a r,r3 axrflsrroii o6racrr.r tra ypoBue t]oroctpeprr. Brenanr.re raaa qepea rpanltqr'r (r;ron-
r{yJroB, orrycfiarrlre ra3a Bo (pronryrax, orro( raaa rra ypoBne t}orocrpepr,r nog t[nonnyraun
rr rroAl,eM raaa u 6rr,nfiarinrei.i x rrr,lNr oftpecrlrocrrr cBr,rAereJrE'crByror o HaJIuqurI qrrpr{yJlrrql,Irl
la:la, rroAo6Ho toii, notopar na6;rro4aercfl rraA rraTrraMu. Ogrrano rroron ra3a, Brer{aro[(ero
no (r;ronnyn, Ira floprlAolt Merrblue Iroroxa ra3a, oilycraroil{eroc,E B paAlraJrbrroM rralpaB.[e-
rlr{t,t, t119 roBoplrr o peaJrbl{ocrrr ua6.mogaeuoro fls6brrna rlorol{a olycr{aHl{fl raaa }raA no-
'rol{oNr noATre}Ia.

Ilo-nr.r4uruouy, n xpoltocrpepe peaJrr,fio cyn{ecrByror ne6o.rr,urire rlo nJroqaArr yqacrr{rr,
rr3 rioropr{x BerqecrBo lrr6pacr.rnaercrr B itopofly c orpo]{rri,rl{rl cnopocrrrMll, rre perr{crpll-
pyerruMJr nplr6oport.

Eolllli.re raHrer{qrlaJrlHr,Ie cRopocrrr r xporrroc{epe rr orHocr.rreJrbr.rafi rretroABuxtHocrr,

D.[eMerrroB ronnofi crpynrypr,r r[nonriylon, lra6;rro4aellr,rx B J]I{HrrtIx IJ,K, Ca+, roBoprrr
s rroJrr,3y Jror{aJrrraaqrrrr roa6yxrgaroulero are}rra n r}oroct[epnnx rI rroA([oroc{epur,rx cJrorlx.

I3 xpouoc$epe, rporocr[epe n r no4{otoc(pepur,rx clo.sx na6rroAarorcr ABIrEterrrlrr
<r6o.nnurofi rrnelJrr,r) c xapar{repubrM pa3NlepoM tloprAna l}s au,. Hapa4y c arrrM B t[otoctfepe
II xporr.locr[epe rra6,nrogarorcr [Brr[rerrr4fi SJre]vIerrTOB <Cpe4r'reIl IIIHaJILID C Xapa(TepIIbINI pasMe-

poar 4.103-2. 10a r,ir.r.. LIaru.rue r{aBecr}rbrx pur,rrnerrlrli 6o,nee lre.nnoro ltaclrr:a6a cB}IAereJrL-

crByer B noJrr,By rrl)eAcralJrernrrr 06 r,tepapx[qecnoil crpynrype typ6ytrentnux gnttxter.rttii
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B arMoc()epe Co;ruqa. ilpu erou Ar{ccr,rlaqrrrr aneprr{rr ryp6yreHtHnx gruxreulrii r atuocife-
pe Co.nuqa rra rprr ropxAr(a, a n uogrlorocrlepnrrx cJrorrx Ha rrerr,rpe nopfi/Ira 6otrrlre, .reu

.r xporuocdtepe.

ON MOTIONS IN DIFFERENT ],EVELS OF THE SOLAIT ATIVIOSPHERE, bY

V. D. Stepanoz.- Taugeutial rnotions in the chromosphere in the region of flocculi fields
and motions at photospheric level are studied, using pliotoelecLric recordings. It is shorvn
Uhat for 700/o of. the flocculi gas flows invarcls through their ou[er boundaries. The velo-
,ciiy of inward flow for ali the studied flocculi is 0.6 krnlsec in the mean.

The velocity field at phol,ospheric level has a very cornplicated sbr:ucture. The regions
of asceni and descenl, oI gas ofteu extend to 1.5.105 km. In separate places of these regions
thele are areas rvith rnotions of opposite direcLion, which shorvs that the velocil,y fields
are rnulLiconnected. The meal characteristic size of an elernent of rnotiorr. dependsonthe
value of maximuru yelocity. If l,he velocity is more than 300 rn/sec, the Inean characte-
islic size is 0.5.105 km. The maxirnum velocity of large-scale motions observed irr the
photosphere outside of sunspots is 450 m/sec.

The velocity disl,ribution, as also for the subphotospheric layers [1], follows thaL of
Pearson. 'fhe mean square velocil,y is larger than the velociLy in subphol,osplteric layers
by a factor oI 2, and equals 76 m/sec.

The comparison oI rnoLions tith rnagnetic field charLs shows Lhal, irr l,he photospltere
matter carr easily move in a direcl,ion perpendicular to the uragnetic lines ol force, and a

change oI polarity is not accompanied by a charige in the direction of velocity. This points
Lo l,he abseuce of Ltre I'r'ozen-in rnagneLic lields in the matter of l,he photosphere. The velo-
cil,y field in sunsirots arrd their: neighborhood shows thaL thele is arr outllowof gasfrom
acl,ive regions aL pirol,ospheric level. The inflow of gas through the boundaries oi floccu-
Ii, the descent of gas in flocculi, the oul,flow of gas at pho[ospheric ieve] belon, flocculi
and the ascent of gas in their near rieighborhood - all are evidence of gas circulaLion, si-
niilar to Lhat obserr.ed above sunspots. However []re amount of gas flowing into the floc-
,culus is less by one order than that descerrditrg in a radial direciion, which shou,s the rea-
lity of l,he obselved excess oI the'Ilow of descending gas as compared to [,he asconding
Ilow.

Eviderrtly l,hore ar.'e small areas iir l,he chrornosphere ft'orn rvltich mabber is ejected into
the corona with exceedingly large velocities, n.ot registered by l,he ittstlurnertl,.

The large t,arigenLial velocities in the chromosphere an.d the relative uon-movability
of the elernents ol liue sl,ructure of flocculi, observed inl,he H, K, Ca+lines, speak il
Iavour of the localization of l,he exciting agenL in the photospheric and subpholosphe-
lic layers.

ln the chlornosphele, photosphele and in subphotospheric layers there are
<<1arge-scale> rn.ol,iols rvith a clraracteristic size of the order of 105 km. At the same time
rtotions of elemenl,s oI <mean-scale> rvitli the characteristic size 4.103 -2'104 knr are
observed in the phol,osphere and chromosphere. The preserlce of l<nown motions of
.a snraller scale favour l,he represeul,ation of hierarchical stlucture oI turbulenl, motions in
,l,he solar atmosphere, tire energy dissipaLion of turbulent rnol,ions in l,he photosphere be-
.irrg' greater by l,hree ot'ders and in subphol,ospheric layers by four ordels than in the chro-
mosphere.

I?negelrrae

Itan 6u.uo ycrailonJrerro B pa6ore [2], AsurHeurre raaa B xpor'Ioc$epe CorH-
,rla, oflpeAeJrrrelroe rro Jrr{rrl{.s[,r H" lr 1{rCa+ Sotoa.uexrpflqecnl{ar xleroAol,I, I{rleer
orreHb cJrolr{Hyro crpynrypy. flporarxeunocrl orAeJrbHrlx o6Jlacrell rto/{ceMa

rr onycltaHlrfl r'a;a Aocrrrraer 2,10' ttn, Ila o6rqeu tloue uo4r,clra UJII'I oly-
cnarir{fl raaa na6n}oAarorcrr orAe,ur,Hr,re yqacrnr{ c xapal(TepHr,Ii\Ild paallopaMn

5 000-20 000 nar,, Horopble nepeN{ertralorcrr Ha rloBepxHocrI,I .Cornqa (u rau-
t ent[uaJrbHor{ rritrrl]aBJIenr{r,r) co cHo}locrflr\{ll B IrccltoJrr,fio I(I,IJIoNierpoB n
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certyrrAy. CpegHnn rroJrHa.fl cxopocrr, rr flpoAoJri(r,rreJrr,Hocrb ]r{r,raHrr arrrx oJre-

IIeHToB paBHLr 3,6 nnlcen r{ onoJro 7 .racor. B ueuoauyuleHHrJx o6nacrsx
xpoiuoc{eprr cpe,qHrrrr cnopocrb rroAr,er{a paBrra -0,96 HJwlcett, a cpeA}rflrr
crtopocrr, orycxalrlrfl +1,25 nulcen. flnorqa4s, ua noropoft [por{cxoA}rr
noArbelr raBa, cocraBJrrrer 56% scefr" nJrorrlaArr rreBoBMytrIeHnor? o6.iracru, r,r

rroronr.r (uponanegeru{e cxopocrr{ }ra rrJrorqaAr) noAunuarctrI,erocfl rr oflycfiaro-
Iqefocfl rasa paBHbr Apyr Apyry.

Tlccne4oraurre paAr.raJrsnBrx nBlr,fieuur,i no {noxny;rrax flonaaaJro, qro B

[HrepBaJre cnopocreft or 0 4o 8 nnlcen rrJrorrlaAb, ua xoroport flporrcxoAr,r'r
onycnaHrre raaa, cocranrlner 79% o6qcft nJrorqa4r,r Sroxny;ron. Cpegnaa
cxopocrr, rroA'r,eMa paBHa cpc4ueft cxopocrrr rroAterla B rreBosr{yrqenr-rofi o6-
,[acrtrr, a cnopocrb onycnaur,rfl 17,7 nnlcer. Sarreseuo, arro c BoapacraHr,re]r
npxocrrr {noxxyron B cpeA}reM yBerr,rquBarorcfl cnopocrr,r ABrr)fie}rrrfi raaa.
floron onycnarcrqeroc.fl raaa B qerbrpe paBa rrpeBrrrrraer Irorox noA-
Hr.lMarorqeroctr ra3a. Sror <ua6brTor{) Maccbr olycr{arcr{erocrr raBa M},r o6T,.sc-

uyrtru 12] nu6pocaur.r raaa r,ra cpaBHr,rreJrblro ne6onrulrx yqacrnoB {noxnyroe
rrprr Hecrar{rronapHr,rx rrpoqeccax co cxopocrnrrlr 6orr,ure B rcnlcerc, Roropr,re
Harrrr,n\r npu6opou 12-41 lre perrrcrpupyrorc.fl. Er,l.no ycrar"roBJreuo, uro o6rqnfi
xapal(TepABI{}fieHIlfI CBr,lAeTeJTr,CTByeT O B n{ O p O }H e }r II O C TI,I r{aIflI'ITHLIX
cr{JroBr,rx ruHr.rii B BerqecrBe xporroc{epr,l

B nacronrqeit pa6ore r\rbr r{ccJreAyerr ranrerrqrrarrrrrr,re ABu},Herrr,rf n paiione

$rortny;ron c reM, cro6br ycraHoBI,ITr, He frBJrtrercfr Jr:lr ua6r,rron Maccbr otryc-
Haroqeroca rasa Bo $roxry.rrax pesyJrr,rarorr qlrpnyJrflplrbrx ABr{Erer{I{rl -
BTeRaHr{fl raaa rrepea BHertrHrre rpaHr{r{br Snoxnynon, rr B cB.EBrr c arr{M orrr{merr
xaparrep ABrr?r{eHrrfl rra ypoBHe Soroc$eprr B &Itrr{Br.I6IX o6nacrxx. B aaxlxr-
qeHr,re cTaTbrI rrporlSBeAelf cpaBr{eHr,re 4nrnnrOurlrl Ha paBJruqHbrx ypoBrr.flx
atr,roc$epr,r Coruqa.

$ t. Taurenrlr{arbHr,re [Bnifteurlfl n xponoc{epe n pafioue tluorrylor

Mero4 Barrr{cu rarrrer{qrraJrr,rrbrx ABlrffienr,rii auarorrlqer.I Barrr{crr paAuaJrr,-
Hrrrx cxopocteri. ,{ra olpe[eJrer-rrtl arrrx 4alrxreur,rii Mbr perlrcrpr,rpoBaJrrr Jry-
qeBrrre cnopocrr,r y Hpa.fl Arrcxa Coruqa B lrHrepBaJre 0,87 ( g ( 1,00, r71e

Q - paccrorrHr{e or qerrrpa Ar{cna Conr-rr1a. B arou ur{TepBaire rdBMeEeHr[rr

Q ylne cyn{ecrBcHHo BJrr{flr{rre (npacHoro c}ferqeHrrfl)), Br{BBaHr{oro oS$eHtolr
AaBJreHlrrr [5, 6]. Harr lrenenecrHa BeJrr,rqrrrra npacHoro cnreqeHrrr[ !,ilfl.rruunii
H r KCa+, u [orvqerrr,re aroro cMerqerrr,rfl lra ua6nro4eur,rr-"r, ncre4crnrre Brra-
.rurerrHorli Ar{cflepcl{r,I JryrICBbrx cHopoc:rerl, npeAcraBJrtrer BHar}r,rreJrEHr;re rpyA*
Hocrlr. Ho, no-uu4nrrroMy, aTa BeJrtr{qrrHa 4.rrg I{, u I(, Car' upeue6pe;+tr,rlro nraJra

BcJreAcrBrre lra.roii paBr,rr{qLr 4aunerurfi r.ra ypoBHe nx o6paaoraHr,rrr y l{parr
rr B rleHrpe Ar{cr{a Coruqa [26].

Ecnlr o6oeHaqtr{rrr rrepea A?r1 rroilpaBHy, Br,rBBarrrry}o a{{eHrolr HpacHoro
clrerqerrr{rr, To, ItaK RLr;1]Io r,re Sur. 1,

tt x - 
A,ur:?! sin 0 f a, cos (J, ({ )

r[c 211 - lra6.trro4aeilIafl JIyrIeBatI cl(opocTbi U. - Talrlerlql,IaJlblla.s cHOpOcTL;

ur - pa1\ra"rrbrrafl cxollocrb. ,{;na onpegeJreHr,rfl ueJrr{arlrHbr a" uo na6rtogaelror,i
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,TyqeBofi CHopoCTI{ I'raN{ I{eo6xoAl{alo sHarb BeJII{qI{Iry cHopoCTI{ a,.. Tari xan
gac 6yger IrrITepecoBaTL ABtIrrtcHIle Maccbl ra3a Bo tplottxy,ne, ro ]{I{ rrpllrler{

AJrrr BCex dtnonxy.non ?, : +0,9 rc,nlcen, r. e. [pIIMei\{, qro paAl{aJIr]IIafI cno-

pocrb paBHa roir BeJrr,rqtrrre cpe4neii cnopocrlI olyc(allr{fl, Itoroparl rraMl{

orrpeAeJreHa 4"irt {"nonltyJroJl rrprr tra6JrroAelr}rl{ rIx B rIeurpaJrLrIbrx lIacrtlx

ArrcKa Conuqa [21. 3ro rrp0I{uoJro}nerrrre IreI{a6exrrlo yMeHbrnrrr roqllocrb
olI)eAeJIeHrrr cpe4ueii cnopocrr,L Tar{reHqrraJlblrLrx ABI{EteIrrrii, Ho, nalt r{bl yBI{-

AUM Hr{E(e? CyllecrBe}IIrO IIe OTpasI{TCfl I{a olpeAeJIelrur{

ABr{meHI{fl raaa orHocI{TeJrLIro {,noxxy,ta.
O6oana.r.Iu urcos0: Atr, tot'Aa

a 
U - Lur- [t,,

a-- sin (.1

B 4anr,uefirrexl [pl{Meu Au, : 0. Anq olpeAeJrelrlrfl ?r-

r{Lr plcfloJr];soBaJrlt rpu salrr{crr Jrytlgrt t crtopocrei,i, upo-
rr;lBeAeHrrr,rx 2.IX 1959 r. (nocro.I}rr,rtt n aaua4nrui Hpafi
Coruqa) n 6.IX 1959 r. (rorrxo Bocrossuft npafi).
2.IX 1959 r. Barrucb rrpor{BBoAr,rJracb rro Jrrrur.rr{ H, Ca+,
6.IX 1959 r.- ilo flr,rur,rrr I(, Ca-F. O4rronpeuenHo c Ba-

ITI{CLIO CI{OpOCTII IIpOISBOAIIJIaCL BaIII,ICb TIpI{OCTII B I{eHT-

p iurbr{r,rx ocrarorrHbrx I,IIrreFIcr,In Hocrfl x Jrrf HrIfi . 3To uoas o -

JIr{Jro c AocraTorlHoi,l to.ruocrr,ro rraHecrr{ Ira Itapry c rloJrer{

ryqeBrrx cnopocreii o6racru, BalrrrNraer{bre dr.noxnyrauu.
Haprr,r Ha6lrroAaer,rbrx JryrreBr,rx cnopocrert r,r apno-

crrr rrpeAc'rilBJreHrrr rra Sr,rr. 2, 3 ri 4. B rrr.rrepBaJre
{1,87 ...-< g { 1,00 rIa :lT1Ix Iial)rilx l)iicrIo.IIoi{tcTlo 1.8 or71e.tr,rrr,rx r[.nortny.rron.

tlro6rr orlpo11eJItITI) xapatt'Ic)l) TallrelLrltraJrrr]rrrrx 4nrrtxerrr,rr:t Bo S.rrort-
It\'.rtax, rILI npoBoALI.IIII alta.ultrl c,Ite/{\rlolrlrtrr o6 par:olr. IIa ItapTy JryrroBI,Ix
citripocrcii IraIrocI,IJrtIct) ItollrypLI t[,rottttlr;x63, Sareirr rroAcrJ]rTr{lraJracr, clteArrsrr
.rlylIcBan cltolloclub oT/(e,ItIrtto ill(o.iu, roc'lo.rttrli| rr :;ala4noii rparrrrr( t[.nonri;r-
.,ror. B ra6,,r. 1 l\arr,r: u rr0pn()u cro,rr6r1c - loprrAnoulrii rrorrep r!.rrortn;,;ril,
rrrl 2-rr - I(JIIITIa rjlilllrtI{rJ (i;rortri;r"'1 n B o:trloclrTe,rrLrrr,rx eAtrlrrrqax, tr 3 rr g-,ir 

-
c,l)o/lHoc pilccrorrrrrro rparrr.lLIr,r (t.r orin\,,rra or rlerrrlla Aucrra Co;rrrqa, u 4 u 10-rr -
rttl6rIo;traclrt)Ie Jry!tctJt)tc ottopocrrl, il 5 rr 1.'1.-,r,r - rtolpar]Ita 3u p&/(rr&.rrr,rn,rc

rr{Br{H{eul1rl, u 6 tt 12-tI ?rtrcnp -,-. ?, ll - L.,-r, l 7 tt 13-lr - Tiurr.clrlutilJtrrrrlro
oriolrocri,I, rrol(crrrrrarrrrbro rro rfoprr\,.rr o (2), r i3 t 74-lu - rroronrr cuolroctefi
rrepcil Itpatrruql, {,,rontty.noa, u 1l-t-,1 - o6rqui.i llorort ra3a rrcpcB lparrrrq},
$.rrorinynon. B ctor6rlax 7, 8, 13, I4,, 15 arrart (1-) -vnnenllaor rril lrrcriarnrc
!'atsa Bo {.rrortny,n, a Brran (-) - rra l}r,r'l]onarrrrc.

tr{a 18 {.noItity.uot ro.rIbTto )r ttit.lttt rra6.,tro4aclcfl rrrITeIiaIIr{e ra3a rlelle3

I'paIII{qri c rre6o"rruulrxllt clio l]oclrrrtrlI, rrro cocranJrtrer or{oJIo i]0 % o.r rIrrcJTa

rloex Ha6Jrlo,I(alrurlrxort o6'r,ertron. Cpc4unn BeJrrr(rr'Irra crtopocrtr BTcr(airrrfl ra3a
uelleB rpaHr,Il15, r[;rotiny;ton (;r.1111,r,tnu ttcc r!;rotirt)rJlL]) llaBrra 0,6 + 0,3 nnlcen.
Itax lrr,r ;,It&iJLIT]&.[II l]Iillrro, I]c,rnIrIrI]ta /{rlcncpcrrrr citopocreii [o1]rirnacrcrr Bc,rreA-

crlrrrc IrII]I,IIItr't:[tr r1lrrl. ncox (r,rtorrn)r.]Ioll ,r : 0,9 ky.lceq. CxcLialt.rccrtoc rr3o-
6pa;neune rb.,ronrty.nos lr cnopoc'r'cr'i rrpe4crannerro rra $nr.5. 7Ia cxerrr,r Br.rArro,
rITo IIpOLICXOAIIT lIpeIIxryIU,CCTUOrrrloe /lBr,rlHeril.r0 l-aita D HalpaljJtcrrr{rr c SaIIa[a

15',1

(2)

(Dur. 1. Ii olrpeqe-

JIEIIIIIo TAIII'EHIIII'

arrrroii 0fiopocrlr
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Ha BOCTOI{. 3rO UOmet 6r,rm, nrranaHo SaHI'IlHeHlIeM 3HaqeHlft U, Mn BOCTOu-

HOrO Kpafl rI saBbrllleHlleN{ ?,/ AJIfl sarlaAHoro'

Ha aauagnoM Rparo 2.IX 1959 r. Ha6IIoAaJIocr, 6oJlblxoe ItoJIllqecrBo

6"nr,ranO pacnoJlo?fieHgblx CO;1HSuHLIX II;ITeII. A Ur,r anaelr [2],'ItO eoJIlI OAllII

{nCxXy1 pacloJlalaeTgtl HaA SIIJI6III;I}II{ IIoJIflilIII [poTIIBOIIOJIOXnoii IIOJIflI]-

HOCII.{, To B CIIJIy B}IOpOiilSHHOCTII I\IaIHtr{TI{IilX CIIJIoRIJX JII'IHIIii U 6O'irsurOii

Harrpfl)fier1Hocrrr rvrar.Hr{Tr{oro rroJlfl B oAHol\'I lI To['I x{c {ilol{Hyile 6yAyr rrpollc-

XO,E{TL HaH IIOA6eI\ILI, TaK 1I OnyCI(aHlIe ra3a'

,{nn 4ouo.rrHureJrr,Hofi npoBepltl{ fioflycerlHoro peByJlbrara ]IhI rIpoBe'IIII

o6pa6otny NIaTepI{aJIa HecI(oJIbltO I'II{6IN{ I'ISTOAOI\'I, BrIaIIICJIf'[I TaHISHUI{aJIbI{I'lG

ABlImeHlIfl He ArIfi r paHIII{ {lonltyrou, a

AJr.fi Bceii rrJIoIrIaAi'I. f[,nn aroro N{r'I Fia}r{AtrIli

S,nortny.ir pa3[eJII'IJlIr Ha ABe qacrll, Bocrotr-

Hyro I,I SaflaArrylo, TaItlI\{ o6pa3oM, tITO6hr

Jrr,rl.rrlfl, rIpoxoAailIafl BHyrplI sronHyna, ge-

Jrr.{Jra 6bI oTpes0lt rIeE{Ay rpaHIII{aN{l',I tlnox-

KyJr a (BA0JI L cyrorlHo Il [a p a JI J] eJII'r) [orIoJI aI\I'

B ra6;n. 2 4atlr,r clle4Hlle Be[]tqI'rHbI lf, Il

Iy'1y (tre.nnunnr,r, nponopqlloHaJlr'HI{e rIJIo-

ula4lr), TallreHIII]IaJIbHlJIe cltopocT\[ ua, rIC-

(Dlrr. 5. Cxellra raErerrql{aJlr,nblx TOItr,I CHopoCTeii Sp,gz, IIoTOI{ CHopOcTI{ BTe-

*ffix;il 
ilea:Ix#ffi1[",;," (arrrrn Bo sronH)rr s u cpeAH.n'r cHopocrL

/ - aa2.Ix 1959r. (BocroqEstlirpaitl1u' BT0I{aHI']fl ?'Br'

cHa co.nnra); 2-3a2.rx 1959 r, iaanas- trlla ta6n. 2 C,ne4ycr, arro lreclioJllHo lrHatl

ft'fr'11"i"ffi:XX"?,lfiXil;,,1;;:":"'"1 o6pa6orna r{arepI'IaIra ra*}r{e ror{a3bIBaer

ABrrlneHrle raaa K ero qerlTpaltsnor'l alacrrl'

Btenanne raga arepea IpaHI,Iqy Snonny.noe, oilycHaIII'Ie raaa Bo (fnoxnynax'

flpr, Ha6JrroAeHllr{, r,r B Ile}rTpaJrbrlblx qacTflx AlIcIta connqa, IIOAT'eN{ fasa I}

o6[ac.lrx, ]relocpeAcrBeHHo rrprrJrerarcillllx It {JIoltHyJIarl (crr. [2]), no[-

rBeplH[aror rrpeAfloJro]r{eHue B. A. }tpata [7 I o [ByxrrapycHo]'I I(BI{}ReHIIII

I\'IaCCbI raSa B altrl',lsHOil aone.

llo-m4utltouy, gror rlpoqecc Hocllr rlilpxynfqrronubrll xapal{rep'

Ta6nuqa 2

Iipail [rrcfia
(Jortlt4a

Bocl'oqIrafl qacrb
()iroliIiI'roIj

?) -.,
rnlcett.

!lanaltnal 'lacrl,
()JIOtiHYro]l

stiA",

se l*o,,rl
64 

l-.,r,j

;4.;.{Y

aoMnenclrpyeT Jrr{ rroTon rasa alepeB 6oxosyro IIOBeIIXHOCTb s'nortnyna

l.ra6;rro.ru],Ili uoron OIIyCr(aHtrfl ra3a, KOTopr,ili ua6nro4aercfl B paAr'IaJIbrIbIX

ABr'r::fieIrI4tIx? I-IetpyAuo Br{Aerb' arro rroroK qepeS 6OItoByIO rloBepxHoctr' {'nOrt-
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HyJIa BHaq[TeJIBHO MeHbme IIOTOHa la3a, ABr4Ia]0tr\eIOC.fI It TTOBepXHOCTI{ cOJrH-

Ida B paAr.raJrbnor{ HarrpaBJrerrrru. ,{eficrnureJrbHo, rloron uepea 6oxoByro ilo-
BepxHocTb

S, = l. hu-,

a4ecr I - paaMep {;roxny,na; h - norcora.
floroH B paA[aJrr,HoM HarrpaBJreHr,rr,r

S, =. l'u r.()rcro4a

*=11=to.Dr ku.

3ra oqeuna orHocI,ITeJrbHLIx Be.lruqrru rroronoB rronaablBaer, uro r,ra6srtox
Maccbr orrycxarcxlerocfl raaa AoJr)fieH 6r,rru srrsnaH rra,qeHrreM rra rroBepxr{ocrb
ra3a, nr,16poueuuoro !rB aHrr,{BH6rx o6.nacrefi upu Eecral{uoHaprrblx [po-
qeccax.

3ua.nrre.nsnbre raHrer.rqr,raJrr,Hbre cHopocrrr no {ronHy;rax rroBBoJr.Eror HaM
cAeJraTr, narxnr,rr,i BbrBoA o JroHaJrrr3arlrrr{ arer{Ta, xoroprrft fipl{Bonl,rr Ii yBeJrr{-
qeHuro sJrer(rpoHrrofi reunepa:rypbr Bo snoxny"ne. Ecnn aror arer{r pacrroJra-
raJrcfl 6r,r n xpoMoc{epe rra ypoBr{e o6pasonaulrr SnoxHy.na, ro B cnny 6o"rrr-
IIIIIX TAHIEI{L{IIAJII,HbIX CHOPOC:|Efi IIPII ABI,IXEHIII,I AIEtrTA C IASOM Y}I{E IIO
r,rcTeqeHufl cyror( ill]or.rcxoArrJro 6rr ranoc rrsr[eHeHtre {nornyna, Horopoe Hc
AaBaJro 6rr soai\roxuocrrr ero oro)fiAecrBJreHr{rr B nocJreAyroqr,re AHr{. Hanprnllep,
ecJrrr cnollocrb Breriar{r,rff r'a3a no tf.rronnyir paBlra 0,6 nnlcen, To arepeS He-
cItoJrEI(o AecflTItoB rracoB olr BaI.II{}IaJr 6r,r cpannr.meJrbno rle6onrmyro nJronlaAr,.
trllaeecrHo 6o.lrr,nroe oxoAcrBo $opur,r {norny.non c {opnrori {axe.rroa, na6rro-
Aaer{blx B HenpepbIBHoN{ cflel{Tpe. 3ro roBoprlT o recuoft Sr,rar,ruecnoii cBflBr{
aurx o6paaosaur,rii [8 1. HegauHo c rlerr,rc [oArBep]r{Aegrr.tr HcrroABr{}r{Hocrr,r

{roxxyron T. T. I{au [91 ucc;re4oBarr ABrl]r{eur,re orAeJrr,rrrrx flpr{flx rrJrorrlaAor{
no {roxnyne. lzlcc;re4oBaHlrr{ rronaBaJrrr, qro orAerr,Htre flpl{rre {roxny"nr,-
HI,IE IPAI{YJIITI B IIOTEPETIHI,IHE 1-6" OCr:ArOTCfl, B IIPEAEJIAX TOqHOCTI,I ?IBMEPO-
uuft (t200 ntlcett), upaHrn.recxr'r rrefloABtl?flrrbrl\flr. 3ro roropr,rr, Bo-rrepB6rx,
o rorr, qro ateHr, roa6ym4aiouprfi cneueur4e, He r.raxoAr,rrcrr r xponroc{epe,
II, BO-BTOpbIX' O TONI, qTO Bpel'Ifl peJIaI{CaqIII{ CBerleHfifl Ha HeCI{OJILHO tIOpflA-
noB treHbrrre DpeNrerri,r E{rr3Hr.r s.rroxxyna. Mi,r Ayuae,r,r, qro BroT areHT pacno-
Jro}IteH s 6oree rny6onnx c,.rroxx am,roc{epr,r. tri[anecrno, qro crre11Tpo"raorrr,-
rrecKrre ua6nro4enrrr{ RparqeHrrfl co.nuqa no {orocsepHbrr{ Jrr,rHr,r,frN,r .qaror cpeA-
Hroro cxopocrb Bparqeur{rr rra arrBarope E": 14",55 B cyrr{r{ [I0]. Bpaqeuue
CorHrqa, olpeAe.rrflet{oe ilo coJruey}rbrr{ rrflTuanr, Err: 14",JT o cyrnu [111,
a BparqeHtre connrla, ollleAeJrfleNroe fro r{aJrr,qrreBr,rlr {.uonxy"naiir, [6 : !4.,50
B cyrl{I,I ll2, 131. CHopocrr, oflpeAerrfler{afl rro $anerau, ilpa6rr4qec61{ co-
BrraAaer co cHopocrbro BparqeHrr.s, ofrpeAerrflerroit IIo {nor,ixynau tl4l. B ro }r{e
BpeM[ cr{opocrl B]latqeHufl AJIfl xlloil{ocSeprr BHaqllTelrrHo Bbrlle rr Jrexr}rT B
rlpeAeJlax 14",75-75',00 [11]. B ro ]r{e Blleil,rfl rrer coi\rHeHr,r.s B roM, qro
n armocdlepe Connqa cliopocrb BpailIerlr,rrr BoBllacraer c nrrcoroli o6paaonaura
[{5]. Ilooronry o6.nactr, BaJreraHI,I.rr areHra, Br,r,hrBarorqero cBeqeH,,.*, AoJr]r(Ha
JreErarb n soroc{epur,rx r{Jrr{ uo4{oroc$eprrbrx cJroflx, HecHoJrbrro Bbrrxe
cpeAHero ypoBH.rr saJrelaHrrfl coJrEeqHbIX flflTeH.

ll* 
1ti3



S 2. Jlyuenue cfiopocrr{ n tporoc(pepe

Sanucr ryqenrrx cHopocreii n {orocsepe coruqa ua {oroanexrprqecno}l
perrrcrparope MarHrrrorpa{a npe4craB.rrfer BHaqrrreJrr,Hr,re rpyAHocrr,r. Typ-
6y.rreurnoclr, B cleHrporpa{e Bbrgr;rBaer cryrrar-rHr,re crreqeHr,rfl cnenrpa.rrr,uoir
lrurJfitr{., noroprJe upu o6rruubrx ycJroBtr.rrx snBuBa.TreHrHr,r !90 atlcen. flptr
oco6esuo ue6.uaroupnflrHbrx ycJroBr{Ex cnrelqeHr{e Aocrr,rraer 800 rulcen. I\ax
r,IsBecrHo r,rs pa6or [16, 17 ] ,ny.renr,re cHopocri,r n ftoroc{epe r,rMeror raxof,r xe
rIOpflAOIt BeJrr{qr,rrlbr. o4uaHo 6r,rnaror ,qHr.r, }torAa cosAaerca ranoi,i reuroBofr
pelHr{1\{ BHyrpr{ clleftrporpasa, npn Horopoi\{ ryp6y.rrerrruocrr, orreHr, n{ara rr
BhrSErBaor cJryqs;rrrrt cMetrIeHr4fr JtrtTrurl, rre.npeBocxoArrqr,re 50 nlcen. O lra-
iloii Berr,r.rnue ryp6y.rreHTrocrr,r B crrer{rporpa$e urr cyAlrl\{ ro tsoclpor.raBoArr-
MocTI{ KapTTIHLI cHopocTelt, ecJII'r AOJIaTb IIoBTopHbIe SarII,IcII ilo oAHoN{}r . u
TOMy }Ite paspesy rroBepxtrocrlr conr-rqa. B re.reHue Bcero Bperreuu na6nroge-
unft ueo6xoAlrMo [por{BBoALITb noHTpoJrb BocrrporrBBoAtrr{ocrlr, rax r(ar{ ycJro-
Br4fl TeUJIOBOTO pelr{rlMa Moryrr{BMeH.rrrscfl,EctuBocnpor{3BoAr.rt{ocrb coxpa-
Hfrerc-fl, To, orreBr,rAEo, 3atrI4cE, upU6Opa flepeAaer npaBr{Jrr,Hyro ftaprr.rH}, ABr.r-
rreuuft. B uacroarqeM rrccJreAoBaHrlu I,IcrIoJrE,BoBaHr,r ABe Barrr{or{, [potrBBeAerr-
lawe 26 uwur, 1957 r. r,r I r,rronn 1957 r. flepnan Barrr,rcb cAerraHa no Her,rarHr{r-
uoft rr.rnrar.r Fe 1,5173 A, nropaa - rro rrrrr{r,rrr Fe 215250 A. Ha Slrr. 6 rpeAcraB-
JIEEbI IIPI,IIIOPbI BOCIIPOI{BBOAI{MOCTI,I 3AI]I{CI4 3A ATI,I ABA AH',I UA6.rrrO.
geunri.

Cpe4naa HBaAparr,rquas orun6xa Barrr4crr nAoJrb oAHoro paapeBa cocraB-
.naer :l8 ,u,lceru. O4uaxo orAerrbrrbre ornJrouerrlrfl IrHorAa Aocrr,rraror 50 nlcen.
Brrco:ra nxo4nofi rqeJrr{ cflexrporpa{a 6rrra nrr6pana u I }tJt4., \ro cocraBrrfler
oltoJro 7000 nn Ha rroBepxHocr:u Coruqa. Paapeau ilpoBoArrJrr,rclr, BAorrr, cyrorr-
noft uapa.u.rreJrrl I{ orcrorrJrr{ oArrH or Apyroro Ha paccroflHr{lr, coorBercrByroqerr
9000 n.tvt. Itanlr6ponxa BarII4cI4 rrporaaBoAr{Jracb c r{ctroJrbsoBa}rr,rerr a{{exra
BpalqeHr{fl Coauqa. ,{nx aroft Jrr{Hr.rr{ a{{exr HpacHoro crrelqeur,r.E nprr HaJrr,r-

6ponne ro BocroqHoMy rr sarraAHoMy nllafrr{ AtrcHa connqa (cu. [2]) uoxer
BbrsBarb cMerqeHue rryJrb-rryHKTa cHopocrefi. Ha Sur. 7 iloHasaHa sarrr{cb
JryrreBr,rx cnopocreli, BnJrroqafl npafi Connrla, rro Jrr{Hr,rr,r Fe 15250 A. V xpan
Co.unqa Bax{err{o oTnJroueHrre uax.lonuor,i upanofi Jrr,rHr,rr,r, r{oropafl oflpeAe-
ilfle'rct{ e{rSexr:onr BparqeHr4.tr Co.nuqa. 3ro orx.noneHr,re xaparrepr,rayer BeJrr,r-
alulry Hpacuoro cMerqeHurn, v y Kpafl Alrcxa Connqa or{o cocraBJrner 0,5 nwlceu.

.(auuaa Batrltcr, Kpacuoro cMerqeHl,Lfl corJlacyerc.fl c rrHoroqr,rcJreuHr,Ilrl{ on-
peAeJleIrrrflMr.r ee Beilr4sr{rrrJ B pa6orax [5, 6]. Ha Sur. B gaua BaBr{cr.rMocrb

Hpacrroro cMetrIeur{rr or paccro;rur,rfl or r{errrpa ,qr{cxa Connqa. Itpunaa Sur. 8
rlaNrrr rrcloJrbsoBaJracb rrpu olpeAeJreur,rr{ [oilpaBxrr n ]ryJrb-fiyHnry cxopocrefi,
26 mwrts. t957 r. Marlrr{rl{oe rloJre rro JrprHr4r'r Fe 1,5250 A 6rrno BarrrrcaHo rocrre
Toro, HaH 6orna rponBBeAeHa perrlcrpaqr,rrr uoJrrr JryareBr;rx cxopocrer)t ro
[rtrntrti Fe 1,5173 A. t urc.ns lg57 r. rIoJIe cnopocreft u r{arHr,rrr{oe rroJre Barrr{-

cr,rnarurcr, oAHoBpeN[eHso. Ha $ur. 9, att t0, a rrpeAcraBJreHbr r{aprbr rroJrrr Jry-
iesux cHopocr:eli, a Ha Sur. 9,6 u 10,6- naprbr rrarHr.rrHbrx noreii rex E(e
olracrefi. Co.nuqa. flpn cocranJrer{rr?r Kapr ryqeBbrx cxopocreli 6r,r;ra B}receua

lolpaBHa Ba rraMeuenrre cltopocrlr Bpauleur.rrr Art pa3ruqHbrx re;nraorpaSn-
'.tlecHux IIIupoT r{ AoJrror.
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ONr. 6. Ilplllreprr Boclpor4BBoAr{Mocrr.r
BAOJTb OAHOTO r1 TO|O ,Ke paspesa sarrr4cr.r

lyqeBBrx cnopocreit n iporoc{epe
OIso Ae;renne flo ocr{ aocqucc coorBerorByer

lg 000 r.m
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Our. 9. ttaprrr trolrr [yseBLIx cxopocrerl (a) lt uarulttuttx noteri (6) n Sotoc(repe
aa 26.VI 1957 r.

Ha Hapre a il9t:flyrt- paBHofr cfiopoorlr npoBeAeHbt .repes 50 "rr,'ceri. O6racrn onlcr{aHHE rasa sarlrrpr.rxoG
nanrr. ll{upnot flLlEl,refr ooo:lHaqeHa Jrl4ril{ff HyreBoii cHopocrl,r. HoHTyllbr no,rlyreHl,I ,qByx rIETeg tpyllllbl

o6o3Haqerrll rlyHlrrrrpoN. IIsrno a rl\teer riooplll{sarhr e: -23", L: 139'.
flanapre6usonayccbrcfiroilHofi rrrHilerl [poBeIeHbt rrepe3 25 ac; mrpuxoBol-r-rlepeB12,52c. OA$a-

crz roxnoir IroJrrrpEocrrr Bamrpl,rxoBarrbr. ToqHalru o6osrialeHnt yqacrl{u SarxHaJIIIBaHI,IH npr,Ioopa
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Oxrr, 10, I{aptr,r ryrleBblx cxopocteii (a) u ruarunrnrrx uoreft (6) u Qotoc{epe
aa l.VII 1957 r.

Ha Hapre o JII{HilLI pannoii cIrOpOcU,I [poBcIIeIIbI qepes 30 a'./cex. OOJaCTfi oIIyCHaIII'Ig ra3a salITpI4xOBaHbI'

llyHlrrfipoM o6oBHa,{eH fioHryp rroJryreHll ntIrHa. IIsruO a I4MeeT I{OopJtIdHaru rp: -13o, L: 51' ' Ha HapTe

,5 LrsolayccLr IrpoReJteHLI cunlIunoft nunlreii uepes 5,6 ac, umpuxonoii - vepee 2'3 2c' OoracrlI rorHuofi

( noirEpHooTr.r Bar[TpI4XOSaHbI.'I'oqlranru oooSEa'IeHLI YqacTI{I'I BaIIIHaJMBaIITIfl [pl46opa
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Hy'nerrre ilu*tr,r cHopocrelt I{ r{arHr{Tuoro rroJr.rr rrpoBeAe}r'r }nrrp,r,rrr,rz
a r{3oJrr{Hrru roHr(r{Mrr Jrr4Hr{fl1\{[. Ha Haprax ilyqeBbrx cnopocrefi samrpr,rxo-
sanrr o6racru olycxarrr4.fl raaa.

Ha rtaprax MarHI{THr,rx uo.nert Barrrrpl{xoBaurr o6nactn roxnort rroJr}rp-
HOCTI{ MAIIII'ITHOIO IIOJI.tr.

,flone cxopocrert s $oroc{epe, TaH }fie, Han r{ rrar,lrrHoe rroJre, r{Meer oqeHr>
cJlolnuyro crpynrypy. B 60nr,uux o6nacr.sx rroBepxHocru co.nuqa, HepeAfio
rlpoTfllr(eErlocffIo s 150 000 rcn,, ua6r.togalorcfl ToJrrlto rroAcelrll rrJrr.r roJrb1o
otrycKaHlre raaa. B orAeJrrlrhrx Mecrax arr,rx o6nacreft ncrpeuarorc.rr r.r3orrr{-
poBaI{HbIe yqacrltfl c [poTI'IBotroJIoEtHbIt[ HanpaBileHrre]I ABI4]HeHr.Iff, qro Ae-raet o6rqyro Kaprr'r*y rroJrfi cr(opocreli lrnorocsflauor?. Dur yuacrnr{, Kan
rrpaBl4Jro, rrMeror ne60.rrr,ruyro npor.fr?fteHr{ocrb r.r B rroflepcrrHr{Ke peAno trpeBoc-
xoAtIT 20 000 rcn. cpepuue pa,r{epBr yqacrnoR, rAe Bcrpeqarorcrr MaKcu^4arrE-
r{r,re JryqeBhre cHopocrr{ 200 .rwlcerc, 300 .rulcete n 60ree 300 nlcen c Mr{r{r{_
i\,raJrbr{r,rr,rr,r cnopocrflr{r.r s 100 nlcerc, AaHrrr n ra6.n. 3.

Ta6.rrrqa 3

Cpe4rrrn rlpol.rrxerri{o-
CTL, lt.+L

9ncroy.racu{oB...

20 40 60 E0 /00 /20 t40 /60 /30 200
q,,q/ceh

(Dr,rr. 11. ltpurax pacrpeAeJrerrufi cro-
pocteii r tfotoc(repe

13 000

26

18 000

11

51 000

,

n

c noapacrar.rr{e},r r{axcrrMaJrbrroii cnopocrr,r pacrer u o6rqr,rfi paBn{ep yqacr*a,
r4e ua6nro4aercrr 3Ta MaKcl{r{aJrblla.rr cnopoclrr,. B aroft craTrfcrr{r(e 6r,rnn r.rc-
ItrloqeHbI 06uactu, saHrrMaetrEr€ coJIHe.lHbrr{rr rr.ETHaMr.r. Halr6o.rrr,ua.fl cno-
pocrb, Ha6rroAaBrraflcfl B $orocsepe (nne uxreu), rrNreer Beilr,rquHy, paBlryrc

450 .m,lcen. Oua ueuauuoro npeBr,rruaer
MaHCr{MaJrbHyro cHopocrb 800 ulcerc,
rrpr(BeAerruyro n pa6orax lt6, 17 l. pac_
rrpeAeJreHz e cnopocrefi AaHo Ha {ur. 1 1.
Ero pacupeAeJreurre, TaH lfie, Han rI
4nr nog$oroc$epnnx c.noea (cu. [1 ]),
6nuaxo cooTaercrlyer rtpxB brM pacnpe-
AerreHr4n fllrpcona (ruu II; y : 0,0333,
p : 7; cwr. [1 ], ctp. 90).

Cpe4uaa KBaApaTuqHarr cxopocrr>
cocraBJr.fler !76 n/cen, a cpeArrafl -60 nlcen. Jlyuenax cxopocrr, n tforo-

c{epe Hecr{oJrrrno BrJrrre rilrrlerlqlranr,rrorlr cr(o]locrr.r 4;nx uo4droroQ(reprrrls
croen (cu. [1], crp. 90).

CpanueHue nortr ryqcBI{x cltopocreii c pacupe4eJlerrrrer{ lfarHr,rrrroro ]roJrrr
(cu. {nr. 9,6 tr 70,6) He Aaer tlcrloro [pe/(c'r'aBJrerrr.rrr o cltrlu ABrr]r{eHrrfl rr

$otoc$epe c t{arlllrrlrblilr rloJrcrr. B 6o;rrruolr rrrrcJrc yyacrrtoB ilprr pa3}rErx no-
Jltlplrocrtlx x{arlrlrrllolo uola na6nrcAacTctr Aur,I[rerrue B oArror\{ }ralpaBJro}1tr{,
lr nao6opor', flprr oArroi.i n ror:i ]r{e rroJrfllrrrocrrr rraxo/(rrrcrr prrAoM yrracrrirr,
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ITNIeIoII{rIe [porl{Bolro.[o]I{noe l{arrpaRJrcnr,re Ar}rrxrcHtrrr . Bcs rtaprr.rHa cl(opo-.
creii, nart [oRaBr,IBaIor ]Iarurr Barrr.{crr, r'onopr.rr o roi\[, rrro R q)oroc{epe Conn-,
r{a oTcyTCTIlyeT 

'IRJreIIIre 
Br{OpO}neIrrIOCTrI NIarrIr,rTrIrr{x cnJroutlx ;rr.rnr.rii. Be-

n{ecTBo r {oT oc$epe Jrerlto reper{eqaeTorr Il rranpailJrerrrrl,I, neplerrAr,rrryJrrrpHonr
OI,IJIOBbIM JII{HI{flXI 1\,IaIIIIITIIOIO IIOJIT{, 

- 
B npO'I'LIBOIIO"TIOE{IIOCTL TOI{y, qTO XIbI

yir{e Br.rAeJrr.r flprr r.rcc"rreAo]laHr.rrr Torrrroti crpyKrypbr xpouoc$epr,r rro Jrr,rHlrrr

H, [27 ] u pa4r,ra"ur,rrLrx ARr.r]neuui,i: n xpouoc{epe rro Jrr,rrrrrr{ H, Ca+ [2]. 3ro,
Irt-t6",IloAaeNloc orcyrcrBlrc lrrropoll{eHrlocrr,I r\,rarHrrrrrolo rroJrrl It BeqecrBo (bo-

rocrpcpr,t ilporllloperrlrr IltlrtuIrI rrl]eAcralrJlerrrrrrxr 06 a.rrer(rllr,rrrecrrr,rx cBofrcrBax:
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,t!'otocsepnoit u;rraaunr. rIponogrllrocrb rIJrar]rlr,I gln {oroc{epr,r (6ec ),'Iera
,ilepe3aprrAnlr) O - 10-" - 10-". llo-rrr4rrrtor{y, IloflB.rLaerctl llco6xoAllrloc'l'b

nepecMoTpa 3Toft BeJIU'IrlIIbI rllloBoAlIrIocTII.

O4naHo r{enorollrre oco6errrrocrr,r rroBeAellrrl {oroc$epHoro raBa I\IoH{Ilo

vBlrAerf,, uo;.4po6uo paccllorpeB ta6t. 4.

B eroii Ta6rlqe rrptrBeAerrbr ]rancrrrraJlb]ILrc clto]locrII IIoAa,e]Ia II otry"

ogarrr{fl ra3a Arrr r[arHr,rrrrbrx uo.rrefi c rrarlpuil{ellllocrblo 11 > 10 ec (uepxH.rta

,.racrb ra6rl,Iqr,r) u c H < 70 ec (rutr.;rurnn 'racrr, ra6llir{r,r)'

l' ,/' ,/'.,

I

\

il
t*\

I
\ I

I

-----*-rt1 tr i ii tt

. @ur. 72. Cxeua nor'lrreulrrr raaa ro {loxHyle
Illrprzxoer,re ToHr{Lre Jrr{Hr{r{ - Ha6irlo[aeDIoe ,EBrr?r{eHrre. IIITp].lxoBbre }l{npEble JIIIHI4I4 -
IlpeIrroJraraeMr,Ie BLI6pOCbI BeIqeCTBa uB EedOJIbItrUX yqaCT(OB SJIoHHyJIa npl{ HeCTaqIIO-

HapHbIx upoqeccax

Hpoue roro, MbI crpynllrpoBaru yqacrxu rro Ber[qrr]Ie cxopoctu. B nep-
"Byro rpyllfly BotrrJlr{ yqacTHI{ c lraHcr,rlraJrbrrbrl\{r{ cHopocT.flr{I'I, IlpeBblruamtr{IlrIrI

250 nlcen, Bo Bropyrc rpyil[y - co cxopocr.,rl\{n, MeIrbrIrI4MI'r 250 u,lcen. Tlpo-

Tr{B Ra}r(Aoii uaupnxerrHocrr.r Marr{r{rHoro rroJr.rl yr(aaa}Ia BeJIr{qlIHa cr{opocrl{

rroAT,eMa r{Jrr{ oly61a}Il{fl IaBa B ATI,IX yqa6T1ax. I4a ra6.nUqrr CJIeAyeT, aITO

llpu H > L0 ec sucro yqacrltoB, rAe flpol{cxoAflr rroAbeMbr raaa, B ABa paaa

rrpeBErrrraer qrlcro yqacrnoB c onycxarrr{e]lr raaa. flpra arolt cpeAu.fitr cHopocrb

olyol(anl{fl 6onsrue I{ cocraBJI.Eer 217 ulcen. Cpeguaa c6opocrr' IIoAGerIa B

arr{x yqacrxax paBua 749 nlcen. B o6nac:rnx, rge cxopocru IIpeBLIlraIor

250 ulcen, Ha61loAaercfl IIpeIIMytrIecrBeI{Ho ollyc1ta}Iue IaBa. flpu uolax
MeHE,rue 10 aC CfOpoCTIa IIOAT,eMa I,I OlyCRalIu.rI IIpaRTI{qeCHu paBEbI. Eru aa-

It0IIOMepIIOCTI{, IO-BI{AI{MOIIy, CBflSaH},I He C I{aIHI'ITIILII\I II0JIeI\{, a c o6ulrlt

xapaRTepoM ABr{}fielrr{ft B anrrrBlrbrx o6flacrtlx.
IIa {ur. 9,am l0,a Br{AHo, rrro B coJlEerrHbrx rlflTHax, a raH}He n 6ruxaii-

111efi n Hr,IM onpecruocrrr Ha6rroAaercf rrcreareHrre raaa uB o6racrefi unreu.

Hynenaa JIILu.ttfl cxopocTl[ IIpoxoAIIT BI{yTpI{ rr.flTeH, I{ HaIIpaB.TIeHtre CKopocTI'I

orpalnaer a{{exr Snepure4a. V-rurr,rnas rroJro}r{eHlle rrflTe}r Ha Ar.rcxe Co,nuqa

rr trpeArroJrarafl, qTO ugTerleHue [pOI{CxoAIlT BAoJIT' [oBepxuocTu COnuqa,

MO)I{HO onpeAeJIIITb Beil[qLIHy CKOpoCTI,l, B orgenr,nrrx yqacTnax ara cl(opocTb

.Aocrrrraer 1,5 nnlcen. 3{{ext Snepure,qa, HaH IIoHasbIBaIor l{aprbl IyqeBblx

.cnopocreft, xpafiue HeoArropo,qen u oqer-rb AaJre( or r{r{JluuApr,Iqecltoii crrrlrler-
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pulr. B {oroc{epe na6,llro4aercl r{ax 6rr lrcteqerule I{B aHrLIBnott o6.nacu{ raaa

B cpe[rreM flpyce ({oroc{epa), uro rIoArBepffiAaer peayJlbrar, paHee no'Tly-

qeunrrii M. H. fuenr,rurenr,rru [7]. 3ro gnnenue orrona raBa uB o6racrr'r, aaura-

lraeuOit IIflTHaMu? HaA I{oTopbII\{I[ pacIIoJIoffieI'IbI {roHn;,161, TaItE(e CBI{AO-

TeJIbcTByeT o ABIIII(eIII4I{ IaBa Bo {noHIty.ue TIIIa qI{p}tyJlflpHolo ABI'IiffeHrLI.
,Cxeua [BIIffieHI{fl ($ur. t2) so {noxxy;re 3I(BI{BaJIeIIrHa cxeMe Ceur-,fi,xona

nBr{}fieHr{fl raBa HaII rIflTI.roM.

$ 3. Tlepapxllqecl(aff crpy6rypa ryp6y;leulrur,Ix nBlIl1elrlril u AIISSIITaIU{.a

9Heprr4I'I

Izlocne[oraulre ABrrffierruii n aruoc{epe Connqa Ha pa3[LlqHbrx ypoB]Irx -
,o xpouocsepe, B {otoc{epe II Ha cpeAIIeM ypoBHe saJreraHl'Ifl nareu (noA-

.{oroc{epur,re c;rou) tl I - rroBBoJrfler cAeJIarr, }IeHoropble o6rqlae BbrBoAbI

,o xapaKrepe ABIrE{eHLII{.

flpext4e ncero o6pat{aer Ira ce6.tr

o6racreft c ABI{?r(eHIrrr,Iu (6o,lrbruoill

.nBr,r}I(eHrre oAlroro IIarrpaBJreHLrfl .

Ha ncex rpex ypoBrrflx rlpor.rI-

)fieHHocr6 4nuxeuufi <6onnuror:i

Irrr(aJrlrD AocTI{r'aeT l}u rcn. [av-
xteHl,re co cltopocT-flIlrr oAI'Iolo

SIIAHA OXBATbIBAET SHAIIIITEJIbHbIE

yqacrnu rroBepxrlocrr.r Conuqa
yt ilpocreE(IrBaerca AJrrrreJlbrroe
EpeMf.

IIa ypoBrre xpoxrocSc-
p bI 3TO Alrlr)fiotrl,Ic cBflllarlo c

IIAIII}ITI.II,IN{II ilOII'IIIII I,I IIOITA3I,I.

BaeT Br{OpO}I{o}IFIOCTI; trral.llr{TIIT,IX

cllJrolrl,rx rrurnrii r nelqecrno, FIa
ypoBre $ or oc $e prr B rro-
p o H{ e Ir rr o c T I) [raIrrI,ITIIo-
to lroJlrr oTcyTcTByeT.

Pacnpe4eneHr{e cnopocrert 4"na paaJrr.rrrHrrrx yponueri [oxaB],rBaer, arro B

xpouocSepe B cpeAHer\{ (ecnn naarr, Bce cnopocrrr, Ha}ii rroAber{a, Tar{ rr ory-
cxar{rrfl raaa) ono 6rlraHo cJreAyer HopMaJrbrror\{y paclpeAeJrerrr.rro. IIa tfr.rr.13
(Hpranan I) rrpe4craBrreuo na6rro4aeuoe paclpeAeJreulre. Cpe4una nBaA-
parr{rrHaa cnopocrr, n xpouoc$epe paBHa 7,7 rcrulcen (cu. ra6.ir.5).
B {oroc$epe u uo4{orocSepnnrx crroflx pacflpe[eJrenr're 6;rrr;,xe coorBercrByer
HprrrlEri\{ pacfipel{eJreur,ra flupcoHa, rr cpe4Hrre HBaAparr.Iqecnr,Ie cHopocr].I co-
orBercrBerrHo paBubr 0,08 u 0,04 rculcen (cu. frr". 13, Hpr.rBr,re II u III).

,{wrmenne <6o.nr,ruoiir urxaJrbr)) AJrrr xpoMoc{epu lr {oroc$eprr pacnaAaercrl
Ha orAeJrrrrxr;re aJreMenrr,r (c uau6oJrbrrrr.{Mr{ cHopocrflr\{u), npornxeHHocrb r{o-
Topbrx cooraBrrrrer 4000-20 000 nau 3ro - 4numerlrae <cpeguefi ruraJrbrD.

Bonoxrurcrarr crpyr(rypa xpouoc$epu [18 ], yerrr r.r ryquocrr{ n npory6epaurlax
[19, 20 ], $oroc{epuaa rpaHyrrflqr.r.tr l2l -231 yHaennarcr }ra HaJrr,rrlrre

1t1

t0
OB

q6
q4
qz
0,

q8

46
0,4

4z
0

B Hr,r r[aHrr e o,qI4H aH oB a -fI rlp o r.tl rr( eHrr ocrb

[rr(aJr],rD, rroA noropoil rlbr rlourrl\'Iae]{

0!, n/ceh

(Drrr, 13. Pacupegereure onopocteft Ea paBilr,Iq-

m,rx ypoBrlrx arr,roctleprr Co;nrqa:

1-n xpouoc$epe, JI-B rtrorocoepe, lff-B rIoI-
0oTocdePHbIx crofrx
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Vpoorr'r ar'rrlocOeprr

Ilog{otoc{epsr,rr? cnort
tDotoc6epa

Xpouoc{epa

a, c"nlcct; p, e lcns )u, cu l, ru

-to'
^, 105

- 105

alexp

104

103

I

ABI,IHeT{[it (]raJroit rtrnaJrbrD. XapaHrepnhre pa3r{epbr err{x aJreMerrroB or He-

cltoJlbltr{x'coreH Ao 2-4ruc. htuL 124]. HaHoneq, cBepxretrJroBoe pacuupeHr{e
I(OHTypOB J[PI;jII]/I yKaSbIBaeT Ha CyqeoTBoBalrrre rur(aJr ABlrErennft eqe MeHblrrr{x

rrpor.rl)fiel{Hocreir. Tallru o6paeorr, t{br Mo}r{eM cor.rracr{Tr,cg c BbrBoAoNr

I. flnacNerra [17 ] o cyqecrnoBaHrrr{ rrepapxuu n ryp6y.neurrrbrx ABr{}r(eur{rx
n {otoc{epe, a raxxre ycrarraBJrr{BaeM HaJrr{qrre ranofi E(e crpyr(ryprr ryp6y.
JreurHbrx 4nlrxrenr,rfi n xpouoc{epe.

flpouane4eu orIeHHy oruocr{TeJrbuort cnopocrrr \lrccunaqur.r ryp6yJreuT-
Hr{x ABIrmeHuft Ha paalrlqHbrx ypoBErx n aruoc$epe Cotnqa, npr{HflB cto-
pocrb Ar{ccuilaqr{r{ a xpol,rocsepe 3a eArrHrrrly.

,(.na aroro ucrroJrbayeryr xpnrepufi A. H. Itonuoroposa [25]" :

rqe u - cnopocrb ryp6yneuruoro aJrer\{eHra; e - crtopocrb Ar{ccr4rrarlr4fi aHep-
ruu n ryp6yJleHrrroM ABr{}fieHr{r{ Ha eArrHr.rqy o6reua; p - cpeAr{fl.fi rrJrorrrocrb
B paccl,rarpr{Bae}r6rx roqnax, yAaJreurrr{x Apyr or Apyra rra paccrorruue 1,.

Be,nlr.ruurr u, p u l, 4;ra or4eJrbur,rx yporuer,l flprrBeAeubr s ra6r, 5. B uoc;reg-
IreM croJr6qe erolt ra6rlrqbr AaHa orHocr{TeJrbHafl cnopocrb Attccu$at\vtt l,\rfl
pasr4qEbrx yponneft. Taruru o6paaoM, Alrccr4rraqr,rfl ryp6yneuruoft aHeprun
n {oroc{epe Ha rpr,r rrop.rrAxa? a n uo4{oroctfepur,rx cJrorrx Ha qer},rpe floprrAxa
6 o u r ur e, qeM B xpouoc{epe,

t6 rrras 1960 r.
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OI]CEPI]ATOPIIIl

OIIPEAEJIEIII,IE CPEIU{EI'O lPr\fltr{Etl'f r\

NI.\]]H[ITI{O]-O NOIfI B XPO1UOCOEPE

B. Il. Ctttenrtaoo

IIo rloroa:renrprrqecnnrr Batrr'rcxrl Marrrrrrrrbrx no.nert n xpouoc(pepe tro JIT.IHLIEIil HrCa+
lr n ipotocipepe rro Jrrrrrrrr Fe I5250 A oupege;rretcx r{ar{eueurre Harlpflme}rrocrr{ rroJI.E c Bhr-

coroft. Beluqrrua rpaArreuTa r\rarr{rrrrroro floJrfi IIpId rrafipx]fieurrocrrl n $otoc$epe n 50 ec

panHa 0,01 ac/r,r. Nlarrluruoe rroJre JIerHo rlporrl,Ixaer n xponoctpepy Ir ?IBMeHfiercE

c usrcorofi 6o;ree r'reg.;renHo, qelr l (poroc{epe. r{er,I 6o.nr,me Beflr.rquua Haflp.sx(eunocrr.r, rer\4

6onrme tseJlrrqrIua rpagller.rra [oJrE.

THt DETERN,IINATION Or TFIE [4EAN GRADIENT Oh' THE CHRONIOSP-
IIERIC MAGNETICI ITIELD, by V. E. Stepanou.- The variation of field strengthrvifh
height is deterrnined lrom photoelectric recordings of rnagnetic fields irr the chromospher:e
in I-IrCa'r- and in the photosphere in Fe X,5250 A. The magnetic field gradient is 0.01 gs//arz

for a field stlength il lhe pholosphere of 50 gs.The rnagnetic field easily penetrates
inl,o the chlomosphere and valies vith height less rapidly Lhan in the photosphere. Higher
valLres of t,he iielcl gradient colrespond to larger field strengths.

tr4elrenegr,re uong c Br;rcororl B xpoNroc$epe IIaA o6Jlacrbro coJruerrrrbrx

rrflreu 6ruro oupe4erleHo lrrepulre A. E. Cenepnr,rlt u B. Eyru5ofi l1]. ?Iulr
IrcrIoJIr,SorJaJrrIcE, I{aIi Sarlltcl{ lra[HIrTolpadta, tam I,I Herlocpei{cTtser{Hoe I,I3Me-

Per{I1e pacqorrJreHr,r.s JrrI}rrrr-I rra c[eKTporparrr,Iax. onra o6napyxlrnr, qTo

B xpor,roc$epe r{a4 flApoNr rrr{rHa Bcrpeqalorcfl l,IarHrITHbIe rIoJLfi }rarrp.fi]Hel{-

Hocrrro s 300-500 ac. Tla,rrepaa ro.rre B lrflrrle no tIloroc&cprlrlM JILrlIrI.flr\,r,

oHr,r olpeAe.[r,rJ]rr, rrro rpaArrerrr rlarrrllrHo)'o rroJI.FI paBeH 0,5 ecinn"

,[na uocrpoelrlra r{aprl{ r{arHllruoro rloJr-fl B xpouocSepe rraMrl 6r,rJla

BBr6paHa Jrr,rnrlfl HrCa*. 3ra JIuHLIfl (uepexo4 4'S,,,,- 4'P,r") I{r{eer pac-
(* 21,'r4 ^trlerrJrer{rre ].::::::. Saullco rroJrrr ilo Droft JrlrHlrrr trpeAcraBJrfler BHarrureJlE,-

H6rc rlryAHoarrr] ,rroa"rlro, qro BcJreAcrRrIe orrrocrlreJlbHblx ABII)ileE,,it tfirilvrtt
H, [oLrrrl ]lceli-[a l]acrloJro]Kel"ra acllMrterpuqno orHocI{TeJIr,}Io H. lI Hr.
B 6orr,urlrHcrse cJryqnso Jrrlrrrlfl H2 I'Ilrrel{clrtsHee, II flogrorvry [pr{ oqenr}

Ixupor{oft BxoliHoi,'i rqenu {ororrerpa rrarHI,ITorpa(pa l,r 6onr,trIor.r pa3,Jlurluu

B cnopocrflx laaa B .rrrrur'rflx H, rr H, ol{I{I'I rIB npaeu rr{eJII,I rlox(,er sbrfirfl aa

[peAeJrrr irrrnrrrr H, r,r norrue]rcarop JryqeBblx cxopocrel,l [epeBeAer Ha tqeJlb

drorouerpa Hpbr"Tro JrrrHrrli H, r,r Hr. TaH rtan c yNIeHbIrreE[eMru]IprrulrqeJrII

drororlretpa rrporropqrroHarlbuo rraAaer tryJ]crBLITeJIbuocrt [raruurorpaiba, ltnr
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ocrarrolulJtIlcl IItl oIIrlI[IaJILI{oii xlI,tpI'ITIe 0,15 A (.nruei'inaa /.UorrepcIIfl n Aroft

o5,qacrl cnorirpil cocrall.rlfler 12 atttilt) rrplt cpeguefi noJIHoIl nonyrurplrHe AI
JurrnLir I{r, ltaurroii 0,18 .!. B rrle'rts rllo'ro}Ierpa upol}aJII{IlaJIIlcb yalacrl{u

ripr,ura rulllir IIr, panur,tt' 0'0.1 a (cnr. t}lnr-. l).
IIprr a'tlii u{ltprrrrc rqe.rTlr Aocrarorrrlil qu{r}epenqr,taJlsHafl paalrocrr, n clto-

l)oC.r.rra i.a,Ja 8,0 t;.tLi'Ceh', ti .iIIIHIIrIx .[I, lr l.Ir, .mO6H itollIIeIICaTOp J]yrleIlLIx

crtopocreii cnolllt.-I illluttlo II, co 1u0,{11 $ororlerpa.
C)Atroupt:lreuli() c 3alltlcbro trarIII,lTIIofo IIoJrfr npo],I3IroI{r{JI&0b BrTII,ICE (icrtl-

t.o.tuoii lllrrer{c}rr}rroc1.tl t} qer{Tl)c ,irlrt{llll FIr. 3ro IroBBoJII,IJIo BHecTI{ coorBer-

c.ilJyrotqyro llorri)aBriy lrllrr cocTau.IIeIIIIII IiapT rlill]llllTllol'o IIoJI'I B Xpo,uocrfepe.

llcltexo;i 1ra Batiircl, r\lillHlrrrroro rIoJLfl rlo 4pyrort JtrrHIrI,l cB.rlsarr c ouru6not'i,

cr,ranauuoft IrsIIeHerIlIexr rny6uu
nroAyrrflqrlrl ctlrllarra (npu xalr'r6-
poBfie IIo JIyrleB6IrI Cliol]ocrtllI
IIpIIX,IeHfl"IIaCL /[OIIOJIHIITeJIbHafl

noJrfl pr{3ar{lloI{Irafl HacaAl(a 
"' ! nL'

rrJracrrrHnoii, paccqIIraHHoii Arfl
rrr,rlrr{ll Fe }, 5250 a). IloarouY
rny6lrna r[oAyJrflIII,Iu 6r,rna onpe-

AeJreHa rI3 olblTa rr upI'I OnpeAe

,rreHrIrI Nlacllrra6a Baflucll BBoAI{-

Jracb cooTBercTByIotqafl rloIIpaBlta'
Marrrlrnoe rloJre B {orocSe-

pe SaUIICI;IBaJIOCb IIO JII'IIIIIII

Fe l, 5250 il. FIa $nr. 2, aw\, a
npeAcTaBJreIIbI ItapTbI rlarHrITHOrO

troJrfl, 3 arIlIcaHIIbIe rlo JIIrHIrll

Hr. Itaptr,r il,Iaru[rlloro troJI-tI AJru

SotocSepu rex xre o6nacrer,l4arrrr
ua $ur. 2, 6v3,6. I4a {ur.2 u
3 ur,r nlt4lrlr, qro Ha o6rulrpnoft o6racut qyBcrBrrreflr,Hocru, I\{arHlrrorpa+a
HeAocraToqHa, sro6rr o6napyxr.mr, cra6r,re uo;rn (uyrrbr Sarrr{cr{ IroJrfr rro,

Jrrrur,rrr H, n o6;racrlr {nonxyfia paBHbr !6 ec). Henocpe4crBeulro s6nuaw
rpyuu rrfrreH NrarHr,rrorpa$ naur,ruaer qyBcrBoBarrr rroJre. It coxanerurro, B

erori )Re 06.iracru uacto 4n{$epeHrlrraJrbrra-rr paaHocrb B cltopocrr{ B JrI[-

rluax H, lt H, rtactoJrbr{o Boapacraer, arro rtoMreHcarop Haqr{Haer yBoA}ITb

Jrr{Hrrro H, co rqeJrI,I. Be.nnsurra [poAoJrsrroro Mar]uITHoro rroJrtr B Eer(oropblx
o6;racrnx xporroc{epr,r I,IHorAa rlpeBr,rxraer 100 ec. Ha Sur. 4 npe4crannena
saBrrcr,rx{ocTrr r}errrrrrlrlbr rraflpfl]r{eHHocTr.r [oJ].fr n xpolroc{epe oT Hallpfl?r{eH-

Hocrr'r rroJrfl B tforoc$epe AJIrr oAHr{x r{ Tex rxe yqacrxoB lra rloBepxnocruI
Co.nnrtra. 3gecr lrpoBoAlT,]rocb corlocracJreur,re roJrbno AJrfl Tex o6racrefi xapr,
rAe JrrrHrrr{ LI" yncpeuno yAep}HLIBaJracb rra rqenr,r Sotorrerpa RoMrleHcaropoM
lyrreBblx cnopocteii,

I{an rromuo cyArrrrr r,ra rpaSr,rrta, rre}r{Ay Hafrp.fl}fierruocrbIo r xpotttoc{epe
u n c[orocSepe Arrfl Hbor.--350 ec r{Meer Nrecro rrrruelhlaa cs-sar

17*p:0,35I/d,o,, (*

t/o

s,-J
dag

@lrr. I, Cxerr,ra pacuoJroxteullx Iqeneft {otouer-
p a MarHlrro rp a{ a 4,rr olpeAe JIeHI{.a l\,IarHI4TIro ro

troJrE B xpouoc(repe uo rraur.ru HrCa+

1: o,tri; sr: s2: sr: o,o5i.

rilt 11.. ul1,

s,-ll.ll-s,. -j:rtt-z
oa! 1=-A l,--loaYI -isJ* )

l"l



'I{ cpegnlrft rpaArreHT MarHrrrrroro troJlfl, B rrpeAeJrax roqHocr].r flocrpoeHr.rrr
rpa{nna, I{BMeH.Eerc.tr .rrrauefiuo c BeJlr4qrruoft uaupaxreHrrocrr{:

.. ff =0,A5ff6o,.

Tannlr o6paaou, cpeAlree lIBMeHeHrre HarrpflEreHuocrr{ Marurrrrroro rroJrfl rra
o4r4r{ r(r{JroMerp [pr{ uepexoAe or {oroc{epbr K xpoMoc{epe lpw Hror:50 ec
,cocraBJlfler 0,07 ec. flpr.r pacuere eroft BeruquHbr Bbrcora o$seHruruoro cJrofi
,6rrna nprnnxra pannoii 4O0O rcn I2).

Q>ttr. 2. I{aptrr-narulrrrnx no,rer"r sa 13.VIII 1959 r. n xporvrocr}epe
(a)un$oroc{epe(6).

Ha Haprax r,rBoraycchr cnnornuorl Jrrrrrrer'r npoBe11errn qepeg 50 ec, urpraxo-
eoii -,uepea 25 ac; aarrrpzxoBarurbre o6racrr{oauaqaror roxr}ryrc rroirapuocrb.

To.IHaMfi oTtreqeHbl o1ilacrfi. sauHaruBaHuE fipuoopa

Oupe4e.nenre rpaArrerlra Marrrr4rrroro rroJr.fl n {oroc{epe rro 6rutsKuM r4

.AaJrenr{r\{ HpbrJrbflM rrwnrrrt Na Dr [3] uano Beilr,rquuy 0,03 eclnn (r,pw H:50 ec

rra Hr{xtrreM ypoBHe $oroc{eprr). O:rcro4a cJreAyer, qro B xpoMoc{epe nore LIB-

MeHrercrr B rp?r paaa MeAJreHHee, qeM n rlroroc{epe.
B BaxJrroqerrrde rrpr.rBeAeM BeJrr{qr{rrbr rpaArrenToB MarHr{Tubrx nonefi,

ft0
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o

dtrar. 3. liaprr,r rrarulrrur.rx uorelt aa 6.Ix 1g5g r. n xpor,roctpepe (a) n s rloroc{epe (6)
Ha Hapre o r'IsorayccBl [poBeEelrbr qepes 20 ac, IIa r{al]re 6 - 

.rcpes 50 ac, mrpfixoBoii ;rulilleji - 
qclre3

25 ac; aanEplrxolaHubre o6.rtaorlI oBuarraror rcfi{Hxro ttorrgpr ocrb. ToqHatuu otrleqelrbr oo,[ac"n BamHaJrLr-
BaEIIg fipu6opa

frrp,*
/60

/20 /60 200 240 280 J20
. llqot,ec

rp11p. 11. 1\,Iar.nr.ttuoe troJre B xponroctlepe r.r r[otocsepe
ffo ocrr a6cqlrcc ourolr{gHa EanpE}HeHHocrb rroJrrr Ha yponuc $oro-
c$eprr; no ocr4 opAr.rrrar - HanpE)fteBrrocrr, noJrE n xporroctlepe.

I{py}Hr{r4 o6oBHa.raroT HoprraJlbH6re rrrecTa

12 ftsu. f(psruorroii o6cepBar., T. XXV

8/0/2t4G/BZ0
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l'porc t t:,
Nl rr()0{r}el)ii

tp916il.r161i1 p1rc1ccr{arr 3arrr.rcrl
IIo 6trnaxlrn rr Aa.rler(I4]r
ItpbIJILfiII II'IIIIIu l)1 Nil

(T)oroaroltrpu.Iecfi afi BarIr,rct,
no Jrrlurfl.\r II" Ca F ll
Fe l52il0A

11o.,ptrr:xoxr;rolrrro cr{Jror}r,rx
J]IIflIIII

11o olrJrbrrl;r\{ tr c.lra6r,r.rr

0pavnrodepou,Irr lrlrrr{fl i\r
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A. li. Cesepur,rr:i,
B. tlym6a [1]

oIpeAeJIerlrlLIc AJrrr pal:]Jrr{qH},rx ypoB}reii a1'rroc{epr,r co.rtrrrltr }r B co.rllIOtItII:IX

rrrrrnax (cu. ra6nuqy).
B ra6lrqe u 4-l,r c:ro.n6r\c yr{aaaHa ueJrr4rnrrra rrafiprr]Herrrrocr]I rro.irfl n Soto-

c(hcpe, AJrr{ rroropofi 6rr.u onpe4eJrerr rpaArreuT rroJrrr. C"rreAyer yrtaaarr,, trro
re.[uau,1Ha rpaAr,reHTa no oflpeAeJreHrrrri\r IzI. Xayrlacra rr A. C.nelirepa [7 1

ouru6oarlra. l1pr,r oupe4eJrenrrlr rpaAnerrra rra atft$exra (qerrrp 
- Iipa]iD Heo6xo-

I(trA{O TU{aTC.IbHO yqI.IT6IBaT[, BJl]rflHrre sarrntllaHufl I.{306pa}}{C}Hr.Ifl Irrrrra BCJIeA-

cTBre I{poE(a]f.]rrfr. lt rrJloxrrx HarrecTB l,r3o6llameHrrn. fl4po rr.rrlr'HA, xne [oJIe
r{aKcr{MaJrbr{o, SaMbrBaercrr cBeroil[ 01] rroJryrrrrrr.r n $oroc{epril. 3r{}T aSSeItr
yBeJrr4rraBaercs n Rparo Ancna Coruqa. ?I rarr rrari RHe rr;ljra"rr;rl'ua ilo.fle:J]ra-
quTeJILHO &rellbrrle, 3a]rr,IBaIrrre [pIIBeAe'r lt cr.rJrrrHo]ry ocJra6.rerrllrc rra6flIoAa-
eMoft BerurrrlHll HarIpfiH{eHrIocT}I rroJr.fl, arro nltuBo/(clr It 3rraarnl'e,irr)rroMy .Jii-

BBIIIIeEIIIO BeJII4qIIHLI rpaA]IeETa. AnrOprr I{C11OJrr,:rO}}aJrII J)e3Y.rr r,1rtl1'br CTaTII-

crl{secKoii o6pa6otxn }IareprlaJroB rlo tr{at'Il}.lrlllilu no.rtr{NI, t'/(o )Iltec'r'r, a{rferil
3ai\[LIBaEtrfl IIe IIpe[CTaBJIfleTC.fI BOSMO]I{IILti}I.

IrIa uprane4er.rHoft Ta6rr{qbl I Hartrux peayJrbrarol] \{o}r{rro c/lc,rlarr, BbIBoIlr,T,.

.rro a)MarHr{rrroeuoJre}rB $oroctfeprrJrerr(o n p o rrrrr( a c r R xpoMoc{ep}',
r.r mSMerreHr{e rIoJIfl c Br,rcoTofi B xporvrocdlr)pe 6o.[ee ]re/I .lreHHoe rG
cpaBHeHErc c msMeHeHr{eM B +oroc+epe r,r 6) aJervr 6 o Jr b rrr e Bcrr.raruHa uafipfl-
}I(eHrrocTE MarlIuTEoro rroJr.fi, Telr 6 o,n r, rlr e BeJrl,laruHa rpal(lleflTa. DTo, no-
BIIAI{MOr\,Iyr BbISBaHO Tei\f, aITO C nOSpaCTarrrenr rraf{pfr}ner.rHocTll yBeJIuquBaeTcfl

BeJII4qAlIa MaIIIIITIIOIO J[aBJIeHIrIfl, a CJI€AOBaTOJILHO, I'I paCXOH{I{eIIlIe C,}IJIORLIX

TTfrIdYIfT \iOJI'I.
Ecnu upurvierrr,rrb coorrror[er{lre (*) H orrpeAerreH}rro }raflpfl}fieHHocru Mar-

Irr4Trroro rroJ.rfi, Ha6.rlrcItraet\{oro R IrflTLIe, To rpaAr,Ierrt lIaA rlrrTlrort ll xpoMocsepe



6ygex coorBercrBerrHo paBerr 0,7-0,8 eclntt, .rro 6rusno coorBercrByer Be-

Jrrrqnne, ofipeAeJren]roi,i n pa6ore [1 ]. flo-sr{Ar,ruoMy, coornomerrr{e (,i) onno;n-
Ilflercrx B cpeAuerl Har( [Jr.E BoBr,rytr{eHHoi.i xponroc{epri, ran ]r A.rrfl xpo}ro-
c$epr,r rraA rrflTrJorr.

6 'rrasr {960 r.
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AI{AAEi\,rI4fl I]AYI( CCCP
,{ 3 B E C T I{ fl IT P bI M C I{ O }i A C T P O O II 3 14 I{ E C I{ O II

Tou XXV, 1961 r.
OECEPBATOPI4I4

cr{ EnTPOo0TOMETPI4qECKO L IICCJIEAOIJATI fl Il
COIHETIHI,IX TIPOTY EEPAIIIIEB

Il lllrc-rgeii

Hacrorulan pa6ora ocrroBarra rJraBnbrrvr o6pasorrt Ea cfle(TporparrMax rrpory6epanqen,

csfiT6rx rrpl.t troMorqr4 cuenrporpaSa c oilreJre, (oropafl rroeBoJltrer oAiroBpelylelruo na oguort

n roft rne [Jracrrrrr(e c 6onr,moii Ar{ctrepcfieft rr paapemamqer"r crr,noir {otorpa$upoBarr' Becb

ru4nmrft ctre4rp rr 66.nrmyro qacrb yJrr,rparfuoretoaoro cre(rpa. B peaylrtate o6pa6otnu

crregrporpaMrr 10 upory6epaEqeB rrocrpoerrbr roqur,re Kolrrypr,r 209 suncclrosnr,tx nllslrir
I4 OtrpeAeJIeIIbl IIX [oJIyEIrpI{Er,I, ueIITpaJIbrIEIe IIETeIICI{BTTOCTII, 3}tBI',IBaJlerrTrlbre ilIIpIIELI

I{ lle1oropr,re Apyrr{e Be;r[qurr6r. FIa ocnonauul,I aIraJrIIsa sTIIx Aarrllbrx fioJrytle]{rr cJreAyronllre

BbIBOAIJ.

1. Ha6troAaeruoe rraJr5rreuue npory6epariqeB rrpeAcranrger co6oir B ocuoBrror{ r'tx co6-

crBerrgylo Btr{ficcrrro, rr paccerH]{e nporl'6epanqaMrl corueqnoro IIB[yqeHIIfi r'Ie Erpaer 6oJrL-

moft ponr.
2. IIo ,riyuy 3perrrrfl npory6eparrqr,r R ocrroBrroll oAIropoAHLr II rlo rerrleparype Ir IIo

IIJIOTIIOCTII.

3. Arourr pa3JurqHbrx sJretrrerrroB B oAlroNr r,r roNr )r(e yane npoty6epaHqa lIMeIor oAl'IHa-

KoBbre Krrrrerr4qecnyro rerlrtreparypy n rlrp6yrerlruyro cfiopocrl. Xotn o6pa6orarrt6re ITaMII

npory6epanqbr orrrocgTcg fi paarrbrM Trr[aM, Ho lrx Hnueri,IqecnIle reMfleparyp]i I{ Typ6yJIeET-

rrbre c11opocrr4 He oqegl SI{JILHo orilllqaIorcg Apyr or Apyra (?rln=5000'-9000"K, a1=

=';: #fX)'rrpory6upurrrleB pacurrprrrorc,r coBrrecrnnrrr lertcrnr.reu ,{onnrep-a(pr}exta
rr saryxarrldrl BcJieAcTBI{e usJIySeElrE.

5. Haceneriuoctr, yposuefi arolroB BoAopoAa n npoty6epa[qax xapal{rep}I3yercrl peB-

nr.rrffiaAegr{er{qrrcflaaroMoBl[orn:t gon:2ttn:3, rrpaxTrlsecrrrr flocroElrubrM qr'IcJIoIvI

arorroB rra cpeArrrrx ypoBlrrrx @--4-6) r,r ue6orsrror-r fiepeilaceJrerr[ocrbro Br,rcoHl{x yponrel:r

(n27).
6. Bnuggne caMorrorJrorqerrr{fl Ha Jrrrurrrr rrllory6epauqes Suaqure,rrr,Eo 6olrrue, ue,rt

lrpeArroJraraflr,r Apynr.re aBTopbr. Brrslrcfieuflrre HaI{i,I reoperllrrecmlre KoHTyp}l ,qJltr JrrrEI{iI

i,,-1g-" c yqerorf caMorror"rrou{eurr.fi xopoilo coBrraAaror c Ha6rIoAeEHBINr[ r(orTyparm.

A SPECTROPHOTONIETRIC STUDY O F SOLAR PROMINENCES, b1', Yelt Sltih'I:lu.ei.-
The sludy is based mainly on spectrograms of prominences obLained rviLh an echelle-specl-

rograph, lvhich permiLs simultaneors photography of lhe rvhole visible and a large part

of-the ultraviolet spectrum on one anfl. the same plate, rviih high dispersion and resolving

power. The spectrograms of 10 prominences are reduced and Llie profiles of 209 emission

lines obtailecl. The half-widlhs, ceutral intensities, equivalenL rvidlhs and some oLher

characterisLics are deterrnined. From ati analysis of lrhe data Lhe follorvi[g collclusions

are maale:
1. Theobservedradiation of prorniuences is chiefly [heir orvn ernissiori. The scatte-

ring of solar radiation by prominences plays only a small role.
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2. r\long the tire of sight the prorninences are approximately unilorm in temperature
and density.

3. The atorns oI differenL elemeuts in one ancL lhe sarne knob of a plomineuce havo
the same kinetic temderature and turbulent velocity. Al{,hough the considered prominen-
cesare of diiferent types, their kinetic temperaLures and Lurbulent velocities'do nol
differ greatly (7lin =5000-9000" K, a1=3-7 km/sec).

4. The emission lines oI the prominences are hroadened by the Doppler ellect and radi-
ative damping.

5. The populatiol of levels of hydrogen atoms in prorninences is chalacterized by a

sharp decrease in [he numberof at,oms /y',,frorn n:l Lon:2 and n:3, a practically con-
stant number of atoms aL mean states (n:4-6), and a small inverse,population in the
high quantum states (n27)

6. The influence of self-absorption on ihe liues of pronrinences'is considerably
greater than lhat assumed. by other auLhors. The calculaLed theoretical I{o-He profiles,
taking into accounl self-absorption, are in goocl agreernent rvith those ol:served.

Rnegeulre

Cnenrp o rlororrerprrqecfi oe rrccJre4o]l aur,re coJr r'rearHr,rx ilp ory6 epanqen 6un o

HAIIATO B IIEPBT,IE IOAI,I ABAAI{ATOIO BEITA, B TE'TEUITE 6OTTEE N,'ITTIAEC.gT}1 JIET

noflBr{Jrocb AoBoJIbrlo 1\rrroro pa6oT, IrocBflqeHr{blx }I3}{eIleHI{rc oT}rocl{TeJrbHbrx
lr a6corrorrrrrx r{HTeHcr.rBrrocreii alvlrccrrouHr,rx JrrrHr,rf{ rrpory6epa]rqeB, onpe-

ACJreHrIrc UX 6a.rrr,lrcporcHoro AeHlleN{eI{Ta, IIByrlgHlrIo car{oIIol'JrotrIeHI.I.E )/
r.rer(oTopbrx crrJrrrr{brx .nlrnr,rft, [ocTpoeHr,rrc Toqlr6rx ItoHTypoB JrrrHr{ii Ir Bbr.tlc-

rreErlro MexaHlrsNrolr pacmr.Ipel{lrrr IIrr]rrrI1, oIIpeAeJreHrr]o prrAa {lrarr.recxux
lapalrerpoB upory6epalrrleB (nr.rrrerr,rrrecHarl.lerrrleparypa, cKopocl'I] Typ6y-
JreTHbrx ABrrlr{eHrrft, ilJroTrlocTrr aTorroB BoAopoAa, reJrrrfl n SJreHTpoHoB rr Ap.)
r,r Br,rfloEeHuro yc.iron[it cBeqeHr,rfl, noa6yx4eurrfl r,r ]roHrrsarlrrr,r aToMoB rJ rrlloTy-
6epauqax. Bnn4y roro, arro A. Vuaonr4 [{]u B. fI. Baaaunqrru [2] cAe;rann
rroApo6rrbre o6aoprr Jrrrreparypbr IIo ],rByqeHr,rro ciler(r1loB upo'ry6epaurleB, BAecr,

r\rEr xoTeJIrI 6r,r roJrrno l{o}loTlto r{3Jro}firrTr, r{eHoTopbre r{epa3peme}rr{bre Irpo-
6reutr Sualtnrr [por;r6spnHr{eB rI yl{agar6 r{eJrb Hacroaqeft pa6otlr.

{. flperxge Bcero Heo6xoArrftro Br{rrc}rr{Tb, .rrBJrr{ercrr fllr rra6Jrronae]\,rafl aMr4c-

clra upory6epaurleB lrx co6cr:serrnbri\r rraJryqer{rrei\r, llacce.rr}rrbnr l4nrrr r{BJ]yrre-

nr,relr Coruqa ["qu o6e arrT cocraBJrflrorq]rc r'rrparor cpaBr{r{N{yro pors. Fleno-
Toprrre aBTopEr crrrrraro'r, rrro llaccerrnnoe upory6epauqar\,rrr r{BJryareflr,re Conuqa
BeJITIKO rI [peACTaBJrrreT srraqrrj]eJlbrryro qacarb rlx rra6.nro4aeuolo utsflyqeHufr.
P. Byn.rur u l. I-Ir,rcrou [3] nbrABrrHyJrrr lrpcArroJromeur{e,qroupory6epauqrr,
r(art r{ o6,nana, ceJrenrr,rBuo paccer{Baror co;rue.rrrr,rr'i cuer. ,I{. ,(rxe$$puc [4, 5J

crrr{r'ilc'r', arro rliror)r5epaHl{r,I cIIJILITo paccertBalor uaJryqgpllla Co.unqarIBHaqI,I-
TeJlrrrrag qacrE, ux r.Ia6rloAaeMoit ar,rnccr;tr,r B Jrlrrrrirflx Ho lr D, frBJr.flerctr pac-
ce.sHH6rr,I coJrrreqHrJr{ rrSJryqeHr{err. TaHafl ToarHa 3per,Ilrfr erqe ]ry]*AaeTcfr B

cTporoM Aor{asaTeJrbcTBe.
2. flo.reuy B cnenrpe npory6epaur{eB oArioBpel{errgo rrorrBJrrrrorc.fl .rrr,rHr,rr{

BOAOpOAa, reJlrr-fl (lrllor4a Aa)fle r.roHr,rSoBar{rrolo renlrn) u r{eTaJrJroB, noropble
uxreror orreub crrJrrrrro orJrrrararoqflecfl Apyr or Apyra rrorerrqrraJrl;r BoB6yE(AeI'I[fl
rr r.roHr4sar{r,r[? oAuHanoBbr Jrr,r rer[treparypa r1 Apyl'rre {*rauuecHlre IrapaMerpr,r

AJr.rr Bcex ?JreMer{roB B oAr{orr rr rorf ]fie yaJre upory6epauqa? flplr otrpeAeJrerrrrrr

Hr{Herfirrecnoli rerrnepar]rpr>r Jr ryp6yJTeHrHorYr cxopocur rro rroi]ymlrptrrrat{
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rr]lt]s.wfr. paBJrrrqrrblx aJreMerrToB rr rrpfl oqer.rHe car{olorJroIqeHI,LfI IIyreM cpaB}Ie-

r-rrfl trHTeucrlBr{ocrefi JrtrErlfi paar[strbrx eJIeNreIrroB l\rnorrle aBropbr tlantlr-
crecltl[ IIpuBrraror, qro aroMbl pa3Ebrx arre[{eHToB Bo36yrfiAalorc.rl BMecre u [pI'I
oAEHaHoBbrx {zauvecnr{x ycJroBr{flx. Ho nenoropbre aBTopr,r col\rlreBalorcfl
B eroM. Hanpuinep, A.Axte{spuclr (D. Oppar.ir [6]c.Irralor, arro aroMBI pa3-

rrLrx BJTeMeHToB l\{oryr soe6yxr4arrctl B pa3rrblx l\Iecrax upoty6epauqa' H tro-

eroMy BprrA Jrrr o6ocnoeaHo otrpeAeJreHr{e rr[Herlrrecxof,r reuueparyprl ]I Typ-

6yneur:noft cmopocrr{ npo.ry6epauqa rro rroJryrtrlrpuuaj\r rIrnnft paaJII{aII{EIx

aJIeMerIroB. B. M. Co6ores [7] aannro.raer, alro npoty6epaueq Heo,qnopoAeu

r{ cocrotrT rIB BoAopoA[rbrx rr reJrrreBr,rx BoJIonoH. flo pesy.urrara]r ero na6;rro-

4punft, cpe4lrrre oruomenlrfi AI/I xns runul:r BoAopoAa I{ reJIIIfl paBllr,r, }I or-
CIOAA OI{ CAEJIAJI BEIBOA, IITO ITI4I{ETI{qECKA'I TEIIIIEPATYPA TEJII,IEB];IX BOJ,IOI{OH

B rrerbrpe paaa 6onr,ue, qelf BoAopoArrrlx BoJIor(oH. Ho ato rrporl{Boperrl'rr
peayJrr,Tarau ua6nro,qenufi f. Snpuua [B], xoropur:i nory'111l1 flo.rrt{ oAIrHa-

noBEre Rrlnerltqecl(lre rer[treparypbl AJrfl aroNIoB BoAopo4a II reJln.fl. Itpoir're

roro, troJryqennoe B. M. Co6onesbrrrr paBerrcrBo rrell{Ay orllorreHl{flxuu L},"/}u

AJrfr BOAOpOAa r{ reJrr{_fl ITpEBOAT{T n Torry, arTo JII{HpLfl AoJI?r(Ha LINIeTb IIp[],IepHo

Tanyro i:fie mtrpr{Ey, ItaH ,rlrEI{lI I-I, u H,, (uocle ilrctrpaBJre}Il'r.fl 3a caMo-

nOuouleuue). 3rO BpflA JIu coorBercTByer 4efictnr,rtenbl{ocrII. floatouy
IIaAO CHaSaTb, IITO BOIIpOC6I ll STONr OTIIOUTeHI,ITT Toll{e ocTaroTcfl oTli}lbr-

TL'II\I ! I .

3. Itaxuun rreX&Htrrarr&rrrr pacrurrpflrorcfl Jrr,rHI,IrI I,rBryqeIIIIfl npoty6epanqen?
E.naro,qapn pa6oranrA. Vuao.ur4a [9], P. By.n;rrlrlr I. I{r,rorona U0l, M, }tou-
naft [11, t2], M. S,nnrrcona n,(. Peii4a [{3] Ir l. C. tr4saHona-Xo"rognoi'o [14,

15 1, uoxuro cqr,Irar6 ycTaHoBJreuur,ru, uro,{ouurep-a{{exr rrBrIflerctr ocrloBIrLrM

x,rexaHr{B}ro}r llacruupeurn nlrultrt tpory6epanqer. Ho crollr RLrflC}IIITt', cyqe-
crByror JIu etr{e Apyrue r{exaurrBr\(br. Onrpaaci, Ha 6orb[roe ItoJrrrqecrBo ]ra-

6nrcgarerr,noro MaTepr,raJIa, rrolyqetrEoro Ha cIIeXr:porpafre-reJIIIoCKotre B

Clmenae n na BamenlroM coJrrrearuorr reJrecnone (BCT) I{prrrtcltoft acrpo$uau-
qecnoft o6cepsaropllr4, l. C. I4sauon-Xono,qnrttt o6uapyrxu,n trqnn 6a,rr,uepoa-

cxlrx rr,rnrft BoAopo/Ia nexotoprrir pocr orrorlreuus Al,/1, c lrol{epoM JII'IHIII,I

rI rrpurrl{caJl ranoe tIBJIeHI{e BJIIIITIHIIIo llItapn-a${enra. Can'I {aHi pocra Afi},
c lloMellot[ JrtIHIdI,I cro[T elqe paa III]oBepI4Tr,. TeII 6onee, trpII[I,IcaB Taltofi pocT

4elicrnlto rrrrapgoBcnoro a$Serra, l. C. tr4eaHos-Xo.rroAl{brr1 rro.[yqll.rl HeBe-

pofrTHo 6Onr,mne sHauegll.fl aile1irpoHHoft 11l1oTHocrIr upory6epauqen (upn-

MepEO Ha ABa-rplI trop.flAl(a 6o,nr,ure sIIaqeHIIIt, rroryqeurrblx ]IHoIIII{II Apyrul{[
aeropar*11r). Itpoue Borrpoca o i\{exanrrBr\rax }lacrurlpeHlrtr JrItHI,rri, en{e crollr
BbrflcEtrTb, HaI{ caMoIIorJIotq,eEI,Ie I,I pacceflHtre coJlHeqHoro I',ISIyqeHI{.fl cHasLI-

BaroTc.ff Ila HoHrypax Jrr{Hlrri upoty6epauqen.
4. Bonpoc o caMotrorirorqegrrr{ y p.flAa cr.rJrbHr,rx Jrr{Hr,rr"r npory6eparrqen

ToEte HeII63fi CIII,ITaTE OITOHaIATEJIITHO PEItrEHIIT,TIIT. IIY'TEIT CPABI.IEHIIfi II}ITEH_

cr.rBuocreft naprr.rnrurft (I( Ca+ u Hp, Ho r D,) H. IIInapqmunLA [16 ] u M. Mru-
Hapr r.r tt. Cno6 [17]namru, rrro Jruu[rl I(Ca" r Ho o6penreHeHbr oa]rotror;lo-

rq,eflrterf, 1rlrr4BoArlqunt x ocna6neul{Io JII,IIII{u I( Ca+ Ca[,Ioe Sonr,ruee u t0 paa

r4 Jrr{Er{[ Ho r B paa. Auarorrlrrrlafl pa6ora 6rrna nrruoJrlleHa l. Bpronont

u B. Moccorr [18]. Tanre pa6orrr xroryr coAep]r(arb cJreAylotrll{e oruu6xr,r. Bo-

rrepBblx, [pe]I(Ae qet{ rrprrt{eHrtr 4alrulrri ]\[eTO[, Heo6xoAuluo IoCTpOI'ITI] 3l{-
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nrlpu{ecHyl0 ItpIIByIo, Ho'topafl cIl.flSBIBaeT I,IIITeHoIIBHOCTII AByX paccMaTpll-

BaeMbIx .IIIIHI,Ift, AaBaeMbIe rreCKOJIrRuMII [poTy6OpaHqaMI{. Be4r paenr'rvrlrre

rrpory6epaHrlr,r Moryr B ornorrrelrlrr {lrBu.IecKLIx cBoficrts cIlJIt,Eo orJlr{sarbcfl

Apyr oT Apyra, I{ IroeToMy r{eJrr,3rr cqtr{Tarb, rrTO TOJIbIto Car{ollorJlou{eHl{e BLI-

BbrBaeT rr3MeHeHrre r{HreHcr{Br'rocTeii rtrHuit. Bo-nropr,rx, 6oree cJta6afl I43 pac-

cr\{&TpEB&gMblx JrrrHr,rft To}fie Moxier: 6r,rrn o6peuenerra caMorIorJIorqeHI'IeM. (3To

oco6eHHo reporrrHo [Jrfl Jrr{Hr,rrr Hp.) Hpolrrc roro, Al]c cpaB}II,IBaeMr,Ie JIUHI4II

,\r.oryT 6urr, noa6y)fiAeIIbI IIpII IIaBJII{{}IbIX Tetrrleparypax I'IJIII pa0III4peHLI

pitls Jrr{gHbIrIlI i\{exa}Il'I3Ma['11r. A,T n ysepel{Ilolo pellteHl'Ifl Aal]Horo Borlpoca

rraN{ rryxieH Itanoft-To NreroA, noropbll:i: rroaBoJrtrer roqllo Br{9l{cJlll'rb, }Jo cr{oJrblto

paB rlrrrepecyrcrqarr rrac Jrr{Hrlfl Aalruoro upoty6epauqa ocJra6Jtelra r'IB-3a Ca-

nIol6I'JIolqeuu;r. .[Ipu EToxr ]fieJrareJrb]Io, trro6r,r llbIqlIcJIerII{rt orII4paJIr{cb Ir&

r'I 3MepeHr{fl Jrr{Hllli oAlro|o sJIeN{e}ITa.

5. flocnorsHy Boilpoc o caMorrorJroqeHr,rr{ elqe rlc oltorlrr&1'c,rl.blro paBperleH,

treJlbBfl crrltTaTb, arro HaceJrerrFlocrl ypoBr{ert aTon'Ioll n upory6epaErlax olpe-

[eJrerra AOCTaTOTIHO yBepeIIIIO,'3tO cB.aAaUO O TeNI' .ITO aII{C.]Ia aT0l\[OB qaqo

ltcero oflpeAeJrfrorctr IIo rroJrrrbrr,r lrSJIyqeHI{fllt ,nttltr,rii, a riIS-3a car'IororJloIl(cHI'Itr

rla6rIoAaetrT,re rloJrl{rrre rrBryqerrrrfl r,Ioryr 6nttr gua'rrarcJIbIIo lTeHbme, rJe]I

r,Icrr{Iruble, To.Iuo rro roft ffie [p][uuHe ]ro]r{Ho cHaBar.b, rITo ilMeBllt.tlcctr peByJIl,-

TaT6r OrrpeAeJISI{LIrI 6arrLnIepoBcItoro AeltpeNIeIJra npor;rfisp11r1*r, To}I{0

rrellocraTorrrro r.ra[eEtr{BI, oc06enuo /IJrtr rtepBbrx aIJIe]Iolt 6a.,rr,ttepoBcrtoii

ceprrr,r,

6. OupeTle;rogltro ocHoB$r,rx {fiB[rrecnr,rx [apax{erpoB rlocl]rlrt{el-Ibr I\{HoI'rIC

pa6orr,r. Ho ua4o STMST1ITL, tITo paBIILIe aBToptI rroryqalor OqeHb CIIJIT]IIO

pacxoAEqrrecf Apyr c [pyroiu sEarreHllfl. flo no.nyurnpllHal\{ rI]'lHIIfi paBJII'ItI-

III;IX EJISMSIITOB I\{oH{IIO OA}IOlllleMoHIIO oflpeAeJIUTI, I{I{E0T!III€CI{yIO TeMIIepa-

.rypy 14 ryp6y,renruyrc cnopocrr, npory6epaur{4. MHorIro flBropIJ [pI{r{eHtIrlI'I

oToT MeTOA, HO ilOilySeHIILIe IIMI,I pel]yJIbTarLI cI'IJlbHo oTJIlIaIaIoTcrI tr(pyl oT

Ipyra. Hauplnrep, B. tI. Braanlrqr,rn [2] no JrrrHprflM BOAopoAa r,r I{oH}I3o-

RaHHoro KaJrrrr{1rr [OJryrrr{Jr IULrI a{Irorl{x upory6epaHqeB cpeAI{I,Ic Srrarreurlrr

/iu, :5200o n ot: 10 H.Lt fcen,. A. B. ceuepunft [19] ucc;reilonan npxnfi npo-

ry6epaueq' rr rro Jrr{grrflr{ RoAopoAa tt I,ror{I4Bo]raEHoro HaJlbr{r{fl rraureJr

Iou,4 l4 000. rr ,01:J,$ H.m'lcerc. TlcC;re4yr Jrr.rur{Io H' I,I rpnlrrlrlatl
ol,=4 n.wjcen,, M. Itouraii [12] no;ryuuna I,.u,:13000". flonarar v.:Q,
M. Snxrrcon u [. Pei'iA [{3] uonl'url'rlrl rkitr: 10000-- 12 500'' l' C' I4sagou-

Xolo4nr,rft [14.] uo JrrruurrM ooAopoAa lr r'eJII{fl lurrr l\rHot'ux [1]ory6epaHqeR

HaIITeJI cpe/llll4e BIIaaIeHIIfi Lin:11800']lI 7J1:7,7 n,at,lcen. B' H. 3yfinor [201

ro Jrr{Hrr-E}'l H, ll I{ r'r I( Ca+ ltoJlyalr'rr In,r: 4920 - 6850'' Stta pesy'nr'ratr'r

He cr{JrLHo orJll4rralorcfl Apy}' or Apyra. Ho I. Supuurr A. Rr'r.n;runrc lB,2l-231
rlo rroJryrnrrpr{Hat{ lruulrii I{, u D. floilyquJll,I ortel]b I]LrcoKIIe 'TeMflc]lary]lLI

(10"-2.10u rpa4ycon).
IIpu oupeiqeJrer{rdr{ aJrexrpoufr.oft unoruocrn uporsr6eparlqeB paBIrbIe I{tccJIe-

/logaTeJlt{ [OfiytMJII[ cI{JIr,HO paCXOATIU{IIeC.fl. ApyI c Apyro]\{ 3IIaaIeE[fl, flpll-
rregflfl {opuy;ry Caxa H Jrr{ErrfM oproreJrl{fl c rre6oilBtrIl{t{ floreniillaJlor{

r,rour{Barlr.rr, A. E. Ceuepnr,rfi [19] uarrel n,=2'10'o ctt-', A. Vuao.nr,a [1]
O6r,e,4Unr.l.u SOpruynrr Caxa u BOnsquaua, CB.rIsaJI TIIICJIo arol'IoB BoAopoga

Bo BTOIIOTT T{BaHTOBOT'[ cocTorrl{r{rr c rII{C.rIoIf [poToIIoB, ItoTopoe paBHo ltI',IcJIy
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sJreKTporror], tr rroJryqvl nn-6,7.10n c,u,-t. flpurrennn To.r, l}ie lvreroT:{1
B. H. 3yftxou [24] riaruel, qro AJr-fl pa3J*rrr,r,rx upory6epanqeB o.re*rpoH'arr
rlJlorgocrr, xo"rre6,qercfl R rrpeAeJrax 0,1 

- z ,l0ro cn-t. flyreu peueHnfl
cr{creMbr ypaHnenurl cra4rroHap}rocrlr B. II. BxsarurqrrH 14 rroJryqr,rrr
ilr-7.10'o c"tt,- '. flplrnucunan na6.nro74enurrfi rnr pocr orrrorrarro A),fi, c uo-
rrepolr "rrr{Hr{r,I Tleiicruuro lllrapx-a{rpenra, l. c. Tlsauon-Xono4ni,rryr [14, 251
flonyqur ropaaAo 6ommr,re BHarrenl,rf nn-lOr, 

-l}ta ctL-s,
Itoueuuo, npory6epanqr,r 6r,rnaror pa,Hbre rr nx {raarrqec^r{o uaparrerp.r

AOJI}I(I{bI OTJIIIIIATbC'I APYr OT APYIA,HO IP,r4 JII{ BO3IIOETUO, UTO6U TAI{I]E
CIIJILIIEIe pa0xOIKACHI'Ifl oTpa)]{aJIII IICTIIHITbIe pa3.rIIIrIrIfl t}rran-rcCrilIx yCnOnuIi
npory6epanrlen.

7. Boupoc o rrexalruBN.rax loa6;rx4eHrr_rr rr rroHr,rgarlr{rr aror\{on r: upory6e-
pauqax eu{e Aa"rrerio rre peuerr. Sror uonpoc ocJroffiHrrercrr ren{, .rro npory6e_
pal{qbl IIC IItIXOAfITC'I B TeprlIO/{I{IIaxIIItIeCHOM paBIIOBeCTIII, IIODTO}ry H IrtL\r,
crpofo roBoprr, r'reJrrrafr rrptrlreHtlTr, TaKlIe BaHoH6r, rtan 3altoH flnaHna, {oplt;-
rr,r Caxa n Eonr,qlraHa r,r r. 4. rlpr ero,rr ueo6xoArrluo yqecrr, u Bbrarr,rcrurr,
nant4rrii .arounrrr,l npoqecc orAeJrbrro rr rroroilr pemrrrb cr,rcrer{y ypanneuurt
cral{uo}rapHocru, .{ra roalHor.o pelreHl,rq arolo Borrpoca rraAo yrrocrr, rvrHorrre
tfanropr,r (pacceanuc coJrrreqrror.o rraJryrroH[fl, RJurrrHr.re nopou6r, Boar{o}tr]rarr
rrcoAr{opoAHocrr, r{areprrlr R IIpory6epanqax rr Ap.) ],r oqe]rr,rrr, ]rertoroprrrc
orcyrcrllyrcu{}Ie /{aHHLIe (ce.relu'rn croJrx}roBeHr,rI-I, r,rHTeHcI,IBHocrrr nlrnuj.i tr
.rrafiMaEoBcnoii rt 4pyrr,rx ceprlflx it r, u.), a llce DTo qacro rirJar,IBaer ceprJe3lr6re
SarpyAHcHr{X, HpOnre roro, }reroarHocrr,r [ptr onpeAeJreHr{u 6arr,rrepoocnoro
AeKpeMeIiTa II qlICeiI aTOltOB, CBfIsalIHLIe C HenOJIIIbItrI yqeTOtI BJIIIflHIITI CaN{O-
lIOI.[OtrIEHI'Ifl }IA AIIIICCI.IOIIHI,IE JIII}IIIU NPOTY6EPAIIqEI], TO}I{E NIOIYT CfiA3EI-
BaTbCrr Ha pesy.rrrrTarax pe[reHr,rrr Aarr]roro Bolpoca. Xou uettoropbre aBTopbr
(8. tI, Baaarurqrru, B. M. co6oncr, f. Brrprrn) Bar{nlralrrcr, ,r"".raAorunr*0,
r{exar.rrr3MoB nos6ynr4eur,rfl rr rrorrrraar{rrrr arorrou u npor),6gparJr\ax, no o6rrlax
riapTr4rra elqe /{aJrerro He rrcrra.

Mr,r uepeuucJrtIJIII cerlb rJIaBFrr,rx rI rreortoHqaTeJrr,Ho peilreflHbrx npo6ireM
rfrralrnlt upo'ry6eparrqee, Fleo6xoArrnro no/iqeprtrryrb, rrro D:ro, nouerrgo, cu{e
rlo Bce. Boupocr,r o BosHrrHHOBeHrru, crpyfi].)rpe r,r ABulHerruu upory6epanqer,
o t,rartUITHLrX froJrrrx rrJraSMr,I r npo.ry6epaullax, o BsarrNroorHorrreHlrl{ [pory_
5epauqen c rt9ponoii, o cBrr3rr colue.rnoit ar{rrrB}rocru c upo:ry6epaHqaMrr r{
Ap.- Tolr{e cJrox{Irrrle rI nralo rrayrreHlrrre BonpocLl. Burr4y ror.o, rITo ertr Bo_
[pocr,I IIe rrrreror HerrocpeAcrBeHr{oro orHolreErrfl n nanrerl pa6ore, oHrr He
6yAyt 3Aecb llaccr{oTpeHr,r. B qe"norr HaAo cria3ar6, arro rt}r etrIe orreub rvraJro
3lraeM o {uarr.recnoii up4po4e upory6epanqeB, rr }{Hou,re ocHoBHr,re Borrpocbr
eqe He pelllerlbr onollqareJrbuo. Fleilapolt c luuoii HeyAoBJrerBopeHgocrr,ro
uarr.rcaJrtr I{. Ame{Sprrc r,r (0. Oppann IG l: <Xorn coJr]reqHbre npory6epauqu
IrSyqnlrrau i\rrrot'o Jrer, Ho r4HTeprrperaqrrfl rrx cilenrpoll Haxollrrcfl ts oqerrl)
fl eyAoBJIeTR Ollr.{TeJIr,}ror{ cocTotlH?II{D.

Cefi-lac rrLr ynaar,rBaeNr r{e.rrL uacroarqer:i pa6orr,r. Tor {ax.l, .rro n {lta_uxe
npoty6epanl{cB Mrlorrre Boflpocbr ex{e ocrarorcfl ouil)6rrbrMr.r, o6r,ncnnercn
fipclr{Ae BceI'o IIeAOCTaTI{OTI }IaAe}r{HOro rr BbrcoHor{aarecrBerrHoro },raTepr4aJra.
Satlteuur,re crtel{Tpotpanrrlrr,r, Roo6rqe roBoprr, I,rl{eror oareHr, nraJTerrbnyro Arrc-
IIepcllrc rr paspemarolqyrc cIIJry, a BHesaTn{eHrrric cuer(Tpol.paxrN.rbr, u qacrr{ocTlr
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IrJracrllrlltr,r, rIoJryrlslllrore i-. C. trllsanon],ru-Xonognrrnr ua ECT ]tpr,rmcxor'i
acrpo$uauuecnorl o6cepearoplru u I. Slrprlunu rra 16" noponorpa{e n o6cep-

BaropuE fllrH CaxpatrreHro, rrMeror 6onr,myrc Ar{clepcr,rrc u pa3pernarcrqyrc

cr,rJry, Ho oHrr He oxBarbrBaror Aocrarorrlro MHoro rnur,rii npory6epauqen, Hporft
TO[O, paSIILIe .TTI,IIIUU CHI,II{aIOTC.fI B paBHl;Ie I{OIIeHTI;I, I,I 3TO l,IorfieT BbIBLIBaTb

coMble cellr,eBHLre oruu6xn, Tlnren sce aro B Br{Ay, r\rbr nocrapaJrr{cL ronyr1s16
CneKrporpal,rMr,I upOry6epaurleB C 6orr,ruor:r gucucpcneft rr pa3perlarorqeii
cnnoli, o6ecne.rusafl o[HoBpeMeuHocrr, $ororpa{upoBaHr{fl rcex rlrnlrfi. 3ro
6r,r.rro gocrr,rrnyro 6raro4apr ycralroBne ua ECT artreJrc, rroropafl rroaBoJrfler
oAEoBpeMelIHo rra o4noii LI Tofi me rrJracrr,r}Ilte cHr{}rarrr Becl Br4Ar,ri\{brl,i cnelirll,
a ramlxe lr 6o.rrr,ruym rracrb yJrbrpa{r,roneronoro cfler(Tpa. floryueuubre rar{r,n{
o6paaou crrenrporpair,mrrr 6r,rlrrr o6pa6oraur,r c qerrbro rrocrpoeHtr.s rorrHr{x
IioHTypoB Bcex crrflrr,rx nr,rur.rii rrpory6epaulleB rr o[peAerreH]r.rr ]re](oropr,rx rrx
ocuoBrrbrx Berr,rarl,rH. Ha ocrlonanrrr{ }leByJrr,Taron o6pa6ornr,r 6r,ura paccr,roTper.rbl

Bcc ceMb lr3JlolRer{rrr,r-r Btrrrfle BorrpocoB. Henoroprre Borrpocbr, ]raM na]r{ercfl,
peureubr B rlacrofrrqeii pa6ore onoHrrarerblro, a l.reHoropbre Apyrue - ToJrrlio
AIACTIITIHO. PEAY.UT,IATTT IIAUIETO IIPEABAPI{TCJIbI.IOIO IICCJIEAOBAH}I-fI MCXAHI,ISTIOB

ooa6yxt4enurl rI rIoHr,IBar{rrrr arorroB BoAopoAa n npory6epaHrlax BnJtrolre}rr,r D

Ap),ryrc Pa6oT'y t26l.

IJ]ABA I

cIIEIiTl,OooToIPAOtr{tIEclir{E HAEJIIOI{EIrI'Irr tIPOTyBEpAHTIEB

.-s 1. Ha6;rro,rlenr,rrr c ;1utlr{rpanqnonnoii peurernofi

Cuenrporparrnr6r, I.ra rioropr;rx ocr{oBLlBaercrr Hacror{tqafl pa6oTa, 6r,uru
rro.lryqenrrr rrprl BHeBarMelrr-rblx ua6nro4enr,rrrx Ha BCT ltpurvrcnoii acrpo{uau-
.recxott o6cepuaropuu 126l c noa6pa 1958 r. Ao rrrcrr.rr 1959 r. ,[o uapra 1959 r.
ua6rrogenrlR 6r,rru [por4ar]eAeH]r c gu{$paxquonnoli peurernoiil, a Barerr -
c alneJre. TIso6paxrenr.re Co.nurla Ar.rai\rerponr 20 cm rlloer(rr,rpoBaJrocr Ha u{erlrr
cIIeHrporpa{a, ru4r,rpoBarrr{e upory6epanqen ocyil{,ecrBJr-rrJrocb rro coJrr.rear-

IIBIM rlflTHaru. IlL,rpr,rna qeJrra rrprr cteMne p&BHflJr&crr 0,7 nn, T. e. nprrr{epr{o
B ABa paaa 6o;rrr,nre Hopr{aJrbHorl. Brrs[cJreHrrafl paBperxarcqa.s cr{Jra AJrfl
IIIIE?II,I FIo panua 3,6.10t. flonuan rroJrymr,rpurra urrcrpyr\rer{raJrbrroro }toHrylla
peluern?r rrprrMeplro paBrra 0,04 A (n .reroeprou rop.rrAr(e). Ha6lrc4eHr,rfl c
peruernoft 6rrlu npolr3BeAeHbr B TpeTberr nopfAr(e. ,{ucuepcua B o6racrrr
Jrrlrrr{rr Ho cocrar,nner 2,26 mwl A, n o6.rracrlr Hp- 2,04 nnl L, r o6.nacrr.r }I
n I( Ca+- 1,94 nnlA.

t(poilre DNrr,rccr,roHHrJx nr,rr.u,rfr upory6cpanqen, 6rrn culr Itan craHAa]lr
cueltrpodrororpa$r,ruecxor,l r,rnrerrclrBHocrr,r qeHTp corueqHoro ArrcHa B coorBer-
crtsyrorqr,rx clenrpaJrr,rrr,rx o6nacrsx. Tanr,re craHAap'rbr 6r,rnlr c$ororpa{r,r-
poBanbr rrepeB ABa ueri.rpanr,lrrrx {r,lnr,r,pa, trot{eqerrHrrx nepeA trIeJrbro crer{r-
porpaSa, II c ren1ll }I(e RblAepE{Harrlr, c noroplrMr.r crrr4rraJrtrcb cooTBercr3yloxlr.re
JITIHIITI upory6epauqa. ,I[;rx nocrpoeHr,rfl xapanreprrcrr,rqecn}Ix Rprrr]brx rra
rrJracrr,IHItax 6gn Bflearararr AeBtrrrrcryrlettyamrii u.rarltnorrrii ocra6n're,irr,.
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Bocr qunn ua6:togeuuft rpe6onau 20-30 nurt,. Bmgepx(r(a rraMenrrJracr, or
,'rr{EEE m JruHr{?r I4 cocTaBJrflJra rrprrn{epHo 20-90 cer. ItarxAarr oMtrccmoHEafl
Jrrturrt npory6epanqalr coorBercrByron{pre eft craugaprm crytreHqarrrfi ocna6u-
relrr 6rrnu cnflrr,r na ognoft u tofi )r{e rrJracrrrrrne. ,{na npacuort n rxenrofi
.ractefi cleltrpa y uo:rpe6.rranrrcb rrJracrtrnxu Agfa Rot, Rapid Spcktral-Platten,
a AJIfi aeneuoft, Suonerouor,l u ynr,rpa{lroneronori .racr.eii cfier{rpa - Ilforct
Zenith Plat,e. Cuexrporpalrur,r 6r,r"rnr npo.EBJrerrrr B rrporrBrrrc,re Ilforcl Ze-
nith nprc relrroparypc 19"C aa 6 nun.

$ 2. IladnroleEr,rfl c DrrrcJre

I-Ia6nro4euun na BCT c peure:rnor,l r{rreror nopeunor,l rreAocrarox, Bar(Jrro-

'rarorrtr,nfigg B Ton[? qro npuxoAl,rrca cpororpa{upouarn pa3Hr,re clexrpaJrr,rrbre
rI,rr{HE oTAe"rrb}ro, r{ Her Aocraro.ruoft rapaurralr roro, rrro AJrtr naE{Aof,r nlrur,rn
crrrltMaoTcrr roarEo o4nuaxonr,rr,i yseJr rrpoTy6epar.rrla. Itpoue roro, 3a Bpei\rfl
t!oTorpafrupoBarrrlr paarrbrx nr,rru.rfi Br,r,q, rroJroxeurre r,r rrpnocrb upory6epauqa
rloryr caMtr rlo ce6e raaa,rentrrr,cfl. rlro6r,r HoperJrrriN[ o6paaou perJ]]rrb DT]r Bo-
npocr[, secnor,l 1959 r. na ECT 6r,r;ru ycrauoBrrcr{ crexrporpa{ c pemerxori
Tl,rrra DrtreJre [28], xoroprrft rroaBoJrrrer oArroBpel,rcrluo r.ra o4noii u roli rxe
rrJracrr{Hxe currN{arb crenrll r 6orsruou guauaaoue l,l, 6600-3500 A.
Ars [p]rrvrella ua Slrr. I upune4eua crenrporlraunra Iupo.ry6epanqa
28. VI. 1959 r.

Smene-cuenrporpan{r{a r,rNreer Ar{crrepcrrrc s o6ilacrr,r H, 0,91 nnl -A. u n
o6nacrrn H u I( Ca II-1,56 nrul iy. Ilo,rymnpul{a r4ucrpyr{eHraJrr,Eoro Ho}r-
rypa cocraB"Tr.rrer trp}rMepuo 0,04 mn, Bugeplr{na cocraBJrflJra rrpurvrepno {0-
30 cerc. flocxo;rrsny crreltrpbr upory6epanrleB, AaBaerrrre DrrrcJre, aaHrltrralor
lOrITr BCIO II.TIa0TIIHI{y, trpI{XOAI{JIOcb cI.III}IaTb CTaHAapTLI tr{ UII{aJII{LI Ha ApyIIIx
rrJracruHnax. Ho sce rrJracrrrHltrl AJrrr oArrolo rr roro me upory6epauqa 6rrrra
npoflBJreubr [pr,r oAr,rHaxoBr,rx [ycnonuax c oArrlrnr rr rerr ]He rrporBrr-
TEJIEM.

f{pu nouorqrr artreJre 6r,rno crlnro rrHoro flpnux upory6epanqeB, y r{n}xAoro
I'IB Horopblr 6rrro csotorpa{uponalro onoJro rllr{Ar{arr,r aa{r,rccr{orrHbrx tlrur,rfi.
Taxne ctrel{TlrorpaMMr,I upeAoTaBJrrrror 6onr,uryrc qeuHocrrr, r,r our,r rrBJrrrrcTcrr
o c rroBr{r,nt\r }ra re ptr a Jr onr u a6"n rog enlr fi u a me r,f p a 6 orr,r.

$ 3. Peay;rbrarbr Ea6rroAenuti

B ra6.x. I npnue4eurl r{enoroplre xallaxTeprrcrrrr{rr 14 ctrr,rcol( nnnr,rr:i o6pa-
6oraunrrx upory6epauqen. .floauqlrorlnrrft yroJr rrpory6epanqa rpe[craBJrfler
co6ofi yrJroBoe paccrotrHrre MelRAy ccBepHr,rl\[ rroJrrocorr coJrr{equoro Ar,rcxa rrr

upory6epanqelr, r4aMepeurroe r rra[paBJrenulr ly' - E - S - W - N. Brr-
cora o6pa6oraHHoro y3Jra trpory6epauqa HaA npaet\,r coilHerrrroroAtrcHaBErpa-
)fierra B cenyuAax 4yrr. Bcero 6r,rno o6pa6orauo 209 nmunft Aecflrr,r npory6e-
lraHr{eB. Ilpory6epaueq 1. XI tg58 r. trBrrflerctr apyrrrr{BHrrnr upory6epaHr{er{
I,I Bo BpeMfl ua6nrogeuras ou 6rrn Blraqr{reJrr,Ho .Eprre, lreM xpoMocsepa. flpory-
6epanqn23, III; 30. III; 28. VIu t. VII tg59 r.- anrr{BHble npory6epauqu.
Ocranr,urre npory6epauqr,r cnonor,illrre.
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IJIABA II

OEPABOTITA CtI EI{TPOTPAMII TIPOTyEEPAHIIEB

$ 1. flocrpoelrue roqubrx r(oHrypoB suucclronnbtx nranrafi npory6epauqen.
tr{ayueuue opeoJla

Saulrcr ItoHrypoB nnrruii rrportaBoAIrJracE, Ha perl'Icrpllpyrcxle]I uuxpo{oro-
rrerpe MO-4 npu yueruqeulrrr uao6palr{eHlLfl s 2L pas II rrprl uacttta6e aarlucll

or. 20: 1 go 40 1. Aiuurury4a ot6pocon laJlbBaHorlerpa cocraBJlfler IIpII-
xrepr{o l0 ca,t. Illnpuua qern M(D-4 6rr;ra sntqlrcJleua IIo paaperxarorqeft cu.rre

cnexTpolpaurrrr,r. rlro6br yi\{eHbrxr.rrb BJITIflHI{e SepHa rIJIacrI,IHriI'I AJrtr raHIIx

rur.rpoxrrx JrlrHr{I-I, HaH HG, Hp, H.r, H u KCa+, yuorpe6ngnacr,6dnrlraa urrr-

prrHa lqeJrr,r, arerr .Bi,rqucileHr{a-8. Br,rcota rqerr,I M(D-4 otrpeAeJltIJracb rlo BbIcoTe

nr,r6panlroto paBpeBa npoty6epanqa II ocraBaJlacL crporo oAlIHaHoBoI"I AJITI RCex

o116

iq,ztit

rDI,rr. 3. Sarucrauoctr orEomeHl,rr lop/Ig
or AJrrrlr[r BoJrEbr (n noraplr{uusecroti

ruHare)

IIporyoepaHeq 30.III 1959 r.

q)rrr. 2. Sarrtcurlroctr, orEorrreur,Ifl I op/Ia
OT AJIIIIIBI BOJIHLI "

Ilpory6epaHeq 30.III 1959 r.

'l' IiaH s4ecr,, TaIt Lr B ga,;mueiirueu
B uacroxrryro pa6ory Bce noryqerurle

r43-3a UeAooTarna o6TreMa I\[6r Ee rroE(e]u BRJIIoq&Tt

lrauu rparpnHr,r oAuoro r{ Toro ,rte rrrrla.

/88

JurHlrr"r Aaur{oro upory6epar'rqa, XapaHreprrcrrrrrecr{r4e r{prrBbIe trJIacruHItrr
uocrpoenrr. orAeJrr,Ho A.rIrI JIr{HI{I7r [H,, D, Mg ],ft 5183-5173, Hp,I H, u
H rr K Ca'-. Itax4arr xapanrepucrr,rqecfiarr HprrBa-E trBrrtrercrr ycpeAHerrHofi xpu-
uoii, orrpelieJrrrer{or"r rrecnoJrbr{rlr{lr ceprrflr{l,r BHaseuu}i rroqep]reHrIr:t rIJIacrlrEI-

nrr rr orr{ocrrreJrbr{hrx l4r{rerrcl{BHocrerl. ,{na Ham4oro upoty6epaHlla (Hpo-

xrc 3. VI 1959 r.) 6rrna rocrpoeHa qeJrar ceprlrr xapanrep[crnqecxllx
HprrlrBrx.

11prr oneaarl{errrrbrx ycJroBrrrrx Ha6rroAeHuft rrrccre c aunccrrerii upoty6e-
paHIIa Ha rlJracrl{}Ine Sororpa{upyetcx creltrp opeoJra, r. e. crreHrp paccea}r-

rroro coJrrrearHoro cBera. tlro6r,r rroflyqr,rrrr qucryro aNrlccrrlo upoty6epauqa,
neo6xo4n.uo aHityparrro RI{rrurarl llnTeucflRrrocrb opeoJla uB rIIITeHcr{BrrocrI,I,

lre[ocpeAcr]lerrHo nonyuennoli rro cilexTporpaNI]Ie npoty6epanqa, C rIeJIbIo

Brrrr{cHer{trfl rrpupoAr,r opeoJJa 6u,ru onpeAeJre}rrr ornorrleHrlfl rIHTeHc?IBHocrIt

opeoJra ri rrr{TeHcl,rBrrocrrr rler{Tpa coJrHealHoro AI,IcIta AJLE p.fiAa,qJrI'rIr BoJrH.
(Dur. 2 * uoHa3ttnaer, .ITo arrl orlromeHllfl ll{egrrurarorcf c ytseJI}IqeIIrIet'I

tgloilI.



4Jrl,rHr,I r]oJrHbr. B norapusllr,r.recnoft [rl(aJre BaBI{cI[t\rocrL orlloluerlrrfl Ionl Ig
or AJryrrrrJ BoJrHbr rrpeAcraBJreua rrprMolt JII{HtreI,l (cru. {I'n. 3)' IIo rlaltJlorry

rarioii upnruor:i 6rrllr ronyqerlrJ c.rreAyloqlre orHolrleHrtr :

'P * )\-rJ?1o

/-oo 
oa 1- , ,, n

to

t *'-''"'

'i3 * 
^-""

(upory6epaneq t . XI 1958 r.), l

( , 4.XII 1958 r.),

( D 30.III 1959 r.),
(i)

'> 28.\zI 1959 r.)

llo eanor.r;, pacceflrrr,rfl Penc.s AoJrlI{Ho 6rrri, 1oo/19o. I*a. B. I. tllecerrttos

rrarreJl AJIfl BSNIHoI"I atuoc{epu xog, 6nuanuft n l,-3. Heconuapenue IoJIyqeH-

Hr,rx HaMII clruomenril c arr{Nrr,I BaKoHar\{I{ o6r,ncnnercf ret\I, arro paccetrHlre

CollHeqHOIO CBeTa IIpOI{CXoAI,IT n n aeunoi,l aruoc{epe lI BHyrpI'I TeJIecHoIIa.

]Ic;nn 6r,r cytqecTBoBaJIo ToJILIto pacce,flur{e r atlloc{epe' To r{bl uonyuulu 6r,r

xo4 l,-a nnw 7'-3; a ecJII{ 6rr r,rrpano poJrb roJrbgo paccetrH}re BHyrpr{ ECT, ro
orrlo[IeHl{e Iopl I66r,rno 6rr rIoCTotIH}rLIlI ]'I He aauuce;ro [6u or IJII{HbI BoJI-

IILI. flonaearenr, creueru'r] B noJIyrIeHHLIx lrarllr oruortreH]I'trx nenoctoRunr'rrl

I.r rrBMeHflerofl or npory6ellallqa X npOty6epanqy. 3to OBIIarIae'r, rITO !I3-3a

r,rerreueurart rroloALI lr ycnowrft ocBeIqeHI,Ifl ECT 66.urruyro poilb I'IHoIAa

I.IIpaeT paCcerILIue n eerlnor'i a'rrlOC$epe, a ItIIofAa llaCCe.fIHIIe tsIIyTpII

TEJIECKOIIA,

Er,tn ran;,ne rrgy.letr norrryl] JrrrHrrr.r IJ, u cnenrpe opeoJra, II aIIil lIflllIJII'I, rITo

orl LIBl\feH.fieTctI c llaccToflIlt{el{ oT Hpafl /{LICI(a Conrlrla. ,(na irtecta, pacIIoJIo-

E{etrHoro HeAa.rreno or fipafl, norrryp opeoJra rloxo}r{ Ira Ito}ITyIl roi'i me JIIIHIIU

Ira ripalo AI4cHa, a Ha SLaqII4TeJIbI-IONI paCcToflIIllII oT Itpa.fl ItoI{Typ opeoJla

[o,{orl( Ha riorrryp iJ l{cllrpe ;1l{clta, Bce arO rrOItaBauo Ua Sur. 4 rt 5, UoCtpoeu-

rr6rx rro clerrrporpax{r{e AJrrr I{n, cuxroft c peurernot? flprl Rblcoltoi'r u1e.irrr. LIa

$nr. 4 xopo[ro ]llrAHo, lrro nor{rypr,r pacxoAflTc.a 6orr,rue Bcero B uer.rTpc nr.lHlrll

r{ }rer\rHoro 1r riprrrJL.Ex. llpn r.rarteneHr.rrl yrJrol}olro ltaccrorrHtlrr or Hparl AI'lcIia,
o.r t9 go 108", qerrrparrrrlrarr rrHTerrcr,rllHocrb .irlIlII'II,I I,IBi\{eurrerctr fipr'rl\'rePHo

Ira rrrTb llpoqeHroB.
tr4e nsfloareHlrofo Bbrlrre cpaBy Bhrreltaer, aITo AiLr flocrpoe]Illfl Torr,blx IioH-

TylloB mlrrrrl"t npory6epaul{eB IIaAo BBttTb opeoJr HaK Nlo}fiIlo 6nnxe H IIpoT)I-

6epanqy. Ec.nrr rra crremrpor'pal,lNle ITo o6er,rrt cropollarr upoty6epau{& ecrlr
arr,Icrr,re, cro604nlre or upory6ep&Hl{&, nrecra, xIl,I Mo}fiel{ tsaflTb ABa paBpesa

AJrrr opeoJra rr rroJryarr,rrb cpe4nnfr opeoir, notopr,rr:i: IIoJIII{eH 6r,rn 6r,Irs Ha }Iecre

upoty6epanqa, ecJrlr 6rr rant rlc 6r,rno upory6eparrqa. ?Iueur'ro :raxorf opeoJl

I{bI IJB.flJII{ g.un npory6epauqa L XII 1958 r. f{na 4pyr:ux gnyx o6pa6orallllblx

upory6epanqeu, clIfTDIx C pelrleTltoit, tax Ae.rIaTb 6r,rnO uensatl, TIOTOMy rITo

rra oAHofi crolloue 6r,rn crl.ar npafi Alrcxa. B arnx cJryqaax opeoJrllr 6r,rrrl Bglltr,I

B r\recrax, uau6o.nee 6nlrannx x upory6eparll{alr. flpu ua6nroAenl{flx c aureJre

rrB-Ba Hr{Bnor:r rqeilrrr cneftTporpaSa, noo6qe roBopfl, I{eBoBr\,roxi}Io oI{uoBpe}IeHIIo
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cHr.r\{arr I,I ilpory6epaHeII U opeoJI. floarouy olleoJl cHI{MaJIcfl Ha Apy-
rrrx rrJracrrrHfiax A,rrrr /I]lyroro rrecra, pacloJlo]T{eH}Ioro }IeAaJIeHo or ilpory6e-
palri{a, rAe }reT ANrrrCcItLI fll]oty6epaul-(a lI IAe pacClro.EIIIIe oT Itllafl Al4CHa TaHoe

)He, nan AJrfl npory6ellallqa.

,IJ,ln .ro.ruoro rrcriJrroqeHrrfl BJrrrnur.rr{ o}leoJra 6r,rlo oupe4eJIeIIo ornorilell}Ie

Ha6;r1roAeHHoii rrrtrerrcrr]trrocrr,r rrpory6epaHqa (a}te aMr,IcclloHHoft JII4r{I,IrI)

n r,rlrTer{cr{BH0cTr.r OllCOil a y AJrrr rex }r{e AJTI,IH BOJITI AJITI pflAa ToqeK' pacIIoJro}KeII-

Irbrx rlo o6el,rtI croporral[ ol DM]IccuoHr.roll JrrIrrI{Ir. Vl.rnoxtafl rIIrreI{cr{BIIocrb

Opeo"rra .Io, ua ClleAIIee BIIaqCHIIe 
-'y 

rr Hr,turrrafl IIpoIIsBeI[eHI,Ie Y"fop I,I3 Ea6JIIO-

Aerruori rrrrrerrcnnHoclr npory6epaHr{a, }rbr rloJlyalae}{ rIHTe}IcL{BIrocrb rr}Icroll

al\ryIccI,III flpor5rfispn1llta. ItoHrypr,r uocrpoeHll B cllcrenre [11//u, AI(A) l, rEe

.I,, - 4errrpaJrr,ITarI rluTerlcnBHocrL JII'IHI'II{, a A}, - paccro.aulle or qeIITpa

Jlrlrrrr,r. I{or4a ), rremoroprrx crr.rrb}rr{X .rnulrii rorlBJrtllorctr [poBaJltr B qeIIT-

paJILHIiIx rIaCTrIx IiolllypOB' IIIrr CTpOIIil{ HOI{TypLI B C}ICTei\Ie ll1.l In, Al'(A) I'
rl{e f}i - }tflItcri\til.rlLII&fI IIHTeIIOITBIIOOTL JI}IrII4}I.

IIplr uocrpoer.rrrrr riorrrypoB rre 6r,r,lo y.11gHo BJIITflIII,Ie llrlcrpynlerlTarbllol'o
ItOH'r'ypa, TaIt ItaIt nO.xyilIl{pIIHa iIIICTpyN'Ie}ITflJIbIIOfO }tOHTypa IJHaqUTCtrIT,IIO

(no npaiiner:i Irello B 3-5 paa) r\{eHr,IIIe, rIe}I [oJIytLII'IprIHa JIr{HI,I]'I npory5eparrla.

$ 2. Cranqaprnaar{rrff uuTeHcrlBHocrefi crrexTpoB

B trarrreii pa6orc rrlrrerroltBrrocrr, r,raJryqeurlrl B rIeHTpe AI,IcIta Connrtra yuo-

Tpe6irrrclrcrr rralr c'raHAil[]1t clrcnrpo{ororpa$uarecnofi rIrITeHcptB}IocrI,r. Mlr rtc-

rro.rrr,norla.rr{ Aarrrrr,ro My.nr,qepca u l[Ia.rroHx{a (crr. [1 1) n a6co.rror]Inlx eA]rrl]'r-

yax (opelcxz.cen). I'Ia rruxpodroroupaIvlt\'Ie AJITI crarlAapra 6r,rr [poRe4erl ]Ie-

upeprrnrrr,rii cnerrrlt, r'r ero r.rlrreHcr,rBHocrrr B r{e}ITpe paccMarpnBaeMoii JII'IIIIII,I

6r,ura upunnra nart crarrAapr. f{.nx 5..q6apr$uo.;reronoli tracrr{ cner{rpa rlly4rlo
0To cAeJlarr, Tilrt rtal( B EToI"r o6racrr,I cJrrr[rlto]I i\rlloro JI]IHI,II,I ilorJron{eHrlrl,

norollbre crrJrblro rrcr{a}rraror HerrpeprnBurrii cnertrp. B atolr cJryqn" 6rr,n lrcuo.nr,-

tsoBalr ar.[ac colH0rrHo]lo clenrpa Mr,rnrlapra, ]I IIo ar"lracy Ha 06eux cropoHax

Jrr,rrrlrr{ 6r,llo nr,r6ltauo AIre r,r"Trlr rllrr roarr{r,r c ol(r,rl{anolrl,Irr orHollrerlue}r }IHTe}I-

cI,nJHocTIr cllerrTpa ri lruTerrcilllHoclrl,r rreilpepblRHor-o cflenTpa, cnarxelr 90%.
flo arlru oilopur,mr irorrnari 6r,r.r npone4err lra r{r{ItpoabororpaMMe cHr.I}ileH}ILIii

HerrpeprilBrrl;rii cnenrlr. Orrpe4e,nirn cro r,rureHcr{Bl{ocrl Ir rteuTpe I,Icc/regye}{oii

"TI]IIIEI4, ]\,II,T eC ]]ASAeJIII,TU TTA 0,9 }I TIOJIYAII,IJII,I I{CHOIIOE 3}IAqEHIIE CTAIIAAPTA.

ss 3. OnpeAeJIeuI{e [olrlJrepoBc]rrrx noJlyfrlr'rptrH JII'rEr{ii

f{.un lianr4oli ;lr,rrrr,Irt npory6epauqa, }tpor{e rpocroro Horlrypa [4.f1q, A]] ,

iloc?poen rolapnrllrr,ruecnrrfi r(ouryp B crlorer,Ie [1g((//u)' (AI)']. f[aft raa-

rrccrr{o, ,{rrHr{r4 npory6epauqeB pacm[pr]orcf B ocHoBHoM ,(ounnep-essexrou
(crr. r,n. IV) u ux r(orlryllrrr r,Iolyr 6rrm upeTlcranJlenrr $opuy;roft

I,: lus ("ii), Q)

t'/to a),n 
- /(orlrrJreporicHarr noJlylxi,rprrHa JIUHI4LI. IIOar:Olry ocHo]lHafl rlac?b
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nolapur[muuecnoto nourypa Jrrrnnr.r nporySepauqa [l]fr[ar r,r tro ee EanJrouy
fr rroixuo Br,Iqr.IcJrr{rb A).p uo SoplrSr.rls

A),p - (3)

Taxult o6paaolr, orrpeAcJIeI{Lr AorIflirepoucrtr,re iloJryur,rl]r,rrrbr Bcex;u,rnr,rrt.
lJeo6xo4ur,lo orNIerrlrb, tITo I{o tAa .rIrIHrla cno6ogua or car{orrorJroqeurrr{,
ee AoIrIIJrepoBCKaf rtoJlyrtrnpr{Ea A),2 n naS"rimAaeuafi rrojrrrafl noJryrfir.rptrHa

Aio cnxaaun Apyt c Allyro[4 cJreAyroqr4r{ co0r}r0Er]r{rrer,rl

:{w

A).., - -3!:-- 2Y ln2- (4)

l{r,r upc4uoqr4raer{ Bbrlrrcrr;Irb Aie no drtpr,rlrre l(3), a n; nol kpopuy.ue (4)
rroroMy rITo? Itori{a JIr[HlIfi o6pelreueua catvIotrornoqeH]rel,r, ee noHTyp cTa-

lroBr/tTcfl rtrrrpe, qeM I(cTrrHHbIft noHryp, u fipr,rr{eHerrr,le dtop,uy.nl,r (4) upuuoffi
n HeneplrbrM, BaBLIrtreHrrtIM BHaqeHrrE[(. Ftpoue DToro, Br,rqlrcJrerrfie A),p no
IraHJror{y .uoraplrr[unuecnor]o noHl.ypa rr[[esr erq] cncAyroqrte rrperrt,ry-
x{ecTRa.

Bo-uepor,rx, aror n,Ierol-( o[r.Il]aerctr r{a l,IHoto roqen nor{Typa, a He roJrr,no
Ha ABe roqftI{. Bo-eropr,rx, ouur6nm B orII]el[eJreEr.rr'I qer'rrpn"qrnor,t r{rrTerrcr,rB-

HOCTII I'I trI{TeIICI{BHOCTI'I ItllbIJIbeB ;IrtErI{ n{a,TO CRaSrIRaIOTCfl Ha SHaqeunn A).O,
B-tperr,ux, ItorAa oAHa rroJroBrlua ltoHlypa rrcnalHerra (nanprnrep, u cJlyqao
.lmgnir Dr, .FI; u LIer), ulruolfier\{ Bbrrlr,rcJrr,rrb Aip no rranJror{y neracnaxteunor,i
flo.rroBr{Hr,r no|apn{lrnuecnoro Korrrypa. B 4ansneituenr 6y7qer BuAEo? qro
BJrrrflrrlre caMolorJrorqeur,rfl lra rtoryseHHbre rar{rril,r o6paaoit Brra.rlenr,Ifl A),p
3I'I&aIlITeJIbLtO MeI{b[Ier qeI'I Ha IIprIMO II3['IepeHI{bIe rtoJlytrri{l]IIHLI JII,IHI ft. HO,
c 4pyroft cropoIrEI, IrbItj]eyIta3aHIrLI[,I cfloco6oll He.[ras flo.flI{ocrbro Jrr.rnBr,I/lr.r-

poBarb BJrrtflrrrre can{orror,florqeHr{rJ. Sror rroupoc 6y4er no,qpo6no o6cym4en
s rn. III n VI.

$ 11. I4crounrnlr ouru6or( B lrocrpoeHr,rlr fiorrrypoB ;rr,rrurii
r,r B cTaHAapTr{3artrur[ crre(TpoB

B uocrpoeHr{u nor-rr)rpos nr,rnr,rr:i upory6eparuleR r{otyr r}oar.rr,rnarr, c,rrery-
roulrrc r,rulr6rflt.

1. llpr ua6.rrrcqeuuflx c peueT'norl aulrccrror.rrrafl ,lrrrrrr.rrr upory6opaffa
rr coorBercrryroqafl er,l urHa,rrna {ororpa{upoBaJrr,rcb ua o4uoi,l r,r rofi ?fie rrJra-

crrlHlte. 3ro o6ecuecrrBaer rrcnJrroseHue IlflAa BoBlrorrtrrbrx orur,r6ox. I{o, r co-
;KaJrer{r{rc, AJrfr DrrreJle-clenrporpaxlrr Har.r [l]rrxoAi{Jrocb curfN{arr, upory6epan-
qr,r lr oclra6r{TeJrrr I-Ia lla3}rLrx rlJracrrlrrHax, Xor.a BCe rlJlacrrrrrnr'r AJrfl oAHoro
II Toro rxe upor';r6spaHI{a [potIBJrfl.TI,IC6 B oAIroLI I{ 'rorl 11{e [poflr]r{TeJre, flo He

Bce oAr{oBpeMeHrro. ilpn arou crerle}rb.cBeE{ecrrr lI TeNrfleparypa trpofBr,rreJrfl
r,rorJrrr MeEflTbcfl. Itponte roro, AJrrI rrexoTopr;rx nnuuft upory6epaueq r,r ocJra-
Srrtenr, cHr{MaJlr{cb c paafl[qubu\{rl BbrAep}Knaulr. Mr,r He [Jr.rr nam4oft Jrrrtrr{r{
crpol{rrl[ xapar{Tepr,rcrrrqecnyro }tpl,rByro. I{a olncne-crrenrporpaMr\[ax r{errts-
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6emrra ilepcAepx{ria Henoropbrx nnrurr,l rr HoAoAep}fir(a Apyrr{x. Bce a'ru o6cron-
TeJIbCTBa BIis618aIOT HeTOqHOCTII B IIOCTpOeHi,II{ XapaHTepI,ICTI,lareCHI,IX I{pI{-
BbIX.

2. Paccennnr,rrli cner BHyrpr,r clenrporpa$a moxrer coaAarb rra cnexrpo-
rpaMNIe HeHoropylo AoIIoJII.II,ITeJIE,rrylo rrrrreHcrrBllocrl. B uepnou nplr6"rrr,rrxe-
HI'II{ I{O}I{HO CqI,ITarb, IITO lrpr{ BbIrrI,rraHI,II{ r4HTe}ICr{B}IOCTr,r OpeOJra Lr3 }Ia-
6nro4euuoii I{IITeHCI'Ir}Hocrlr npory6epauqa r'rLr y}fie rcr{Jrroqr.rJrr{ nJrrrrrHr{e
paccefrHHoto cBeTa.

3. (DororpaSuuecrurii nrelro/I ua6.rrro4enr,ri.i BCerAa coI(ep]Hr,rr qenrrr:i pa,q
ourr'I6on. 3eputlcrocrr IrJracrrll{it}I BLrBbrr;&er ay6uaruii Br{A rtolrrypou. Dro oco-
6erruo Bl{pa}ltcllo 4;rrr cra6r,rx .ni,rrrr,rli. 3epnrlcrocrL r{ ByaJrr, rrJracrl,rJrnr.r x{oryr
BLItsLIIIaTE rI0ro{rlocrb nllI,I oIIpeAeJIeI{LII{ rIoJIoxeHr.rfl eo}ra rra nII{HpoQoTo-
rllallN{e. }tpoue roro, Ha SIIreJIe-cleI{TporItaMN{ax uce roJIocrJ orrexTpa y3ltr{e,
u a{$exr 36eprap4a n{o}ricr r,rrparrr ncxoropyrc porrrr.

4. flpu rocrpoeIII,II,I Hollryporr rrr,r upene6perJru BJrr,rlrrlreNr rrrrcrpyrrer{TaJrlr-
HOIIO r(OllTypa, TaIt ItaK ero noJryrxr,rpl{rra sHaarr.rreJrr,Ho }reHrrtrre I]orymupl,rHll
y 6onr,urr.trcrua nuHr,rii npoty6epauqen. IJo rrrrcrpyrrerrrrarrur,rr,l nonrvp Mo?r(er
Het\'rHouo cHa3lrBarrrcrr Ha Itolrrypax carfbrx yBrtl,rx nr,rul,ri.r (nanpl.rlrep, Fe
?" 3720 n srr-l, 4078). orur,r6na, B6rsBarrHafl HHcrpyi\rerrr&JrbrrrrrM norrrypol{,
npl{ o[I]eAeJreHr.rr,r rroJryJrrr,lprrH arr,rx nnrrnrt cocraBJrr{er 3-40A.

Tpy4no rrpoltBBecrl,I rorlHylo orlcHxy cyrruapuoi.r orur,r6xr,r, rlrrocnuoi.t Bce[{lr
BoBMomrrT,Ir\rrd rrcTorrrrlrrtalrr.r. Cy71a uo paa6pocy roqen r(orrrypa r{ cpaBrrr,rBa.fl
lroJryIIIl{pI4Hr't,lttrrrnii oAlroro I,I Toro ?r{e oJren,IorrTa, I\,Ir,I xloi-r{eNr rrporrBBecTrr
cJreAyIoIqI{e rpy6r,rc oqcrII{I{: ltoI{TypIJI crr,rrrrHrrx Jrrrulrrir rrocrpocHr,r c o1rr,r6rtoft
3-50/s (4ln IJ" - 1-2%), nonrypr,r .nr.rr.rnii c yrrepeHrror,i lrnreucr,rnHocrbro -l0%, a Itorrrypri caMux c,na6r,rx rurfl,rii - 20% r,rJrrr Aalr{e rreNrHor.o
6o.nr,rre.

Teuepr. MLI [epcxoALrM H paccrrorperrr{rc LrcrorrHr,rnoB oruu6on nprr cra}rAap-
Tr{ B ar{r{r{ cuenr p o $oror pa Sr.ruecrtr,r x r{HTeHcr4s nocrei.ir.

1. Ilpoty6epalleq rr coorBercroyroqlrii craHAapr crrr{Marrr.rob B paBrrrrqHrJe
MoNIeHrr,r. Xor;r upolrelr{yrolt Bpe}reHrr Me?r{Ay nnur.r ne6o.rrruroi,i (uplr na6.rro-
AeI{r,r.Ex c peilrerKoit 10-15 itLLru, a nplr ua6.rrroAeHr{flx c ErrreJre 3-5 nurl u
nce o6pa6orallHble cncxTporpaN{N{r,r 66rJrrr cHr{Trrr rrpr,r flcr.roM ue6e, no nce }rte
upo3paqHoo:rr atuocfrepbr MorJra rrBMeHrrrlcfl r,r, HpoMe roro, [epeMeue]r]Ie
conuqa Ha He6e conpoBolr{Aaercfl r.rBx[e]reHr{eN{ armoc{epuor.o florJro-
IqeHr,r.fl.

2. flponycxaul.re ([lr.nr,rpoR, ynorpe6nsnurraxcn [pr4 c6er{,*e crarr[apro,,
6r,uo oupe4eJrerro c nepoaruoli orur.r6Hofi 5-10%. I-Iarun {lr;,rr,rpr,r crex-
JrrrHHLre, tr noDToMy n yntrpasr.ro;neronoii qacrr,r r{x [porycfiaHr,re npyro
r{3MeIIflercfl. Oilrlr6rta ilpoilycxaI.IIrtI B aroii o6"nacrr,t Mo}r{cr 6r,rrr, eule
6onrure.

3. Hetoquocrl ll npoBeAcrII{I{ Henp0ptrrBrrolo cnerrrpa ro}r{e nr{Br{Baer onru6-
I{Ir B cra}IAapruaaql,Il{ cleltrpoB. 3ro oco6errno ccpr,earro r ynrrpa{uone'ronoii
o6.rracrr,r cner{Tpa. ,{"nn uee ilprrlrerrlexrrrli nanl.r NreroA (cnr. $ 2 orort r;ranr,r)
r{o)fier coAepxarL ourr,r6rry R rrecrtoJrr,no upoqenroB.

4. IIpu na6nro4erurflx c llerrrernoil narx4afl JrlrHr,rrr upory6epauUa 6bura
CHflTa ABa pa3a, C paBJII'IqIILINII,I Rr,IAelllltltanIl{, I.Io cTaIIAapT 6r,u cnnr: ToJrr,nO
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$ 5. Peay.rbra'rbr o6pa6or:ru

B peay.tr,rale o6pa6orHr,r cucnrpolparrx{ Accflrr,r npory6epa}rqeB Mr,r rroJry-
.rtLln 6o.nr[roe r{oJ]r,rqccrBo r{onrypoB I,r Jrotailudr,r,rr,r.recttr,rx HoHTypoB Jrl{rr}rfi,
a raltlHe nrrroro ,{ilrrrrrix, xapartreplrByroqr.rx JJr4rrr{r{ upory6epalrrJel. B rtaqe-
crRe rrpr.lnrepEr rrbr rror{ar;[rr]aelr lra Slrr. 6 ncc npoctr,rr] rroHTypLr r ua Slr. 7

Irerroropr,re ilolapurfl,rIrrrecnrre norrrlpr{ Jrrrrrur,i illlory6epaHr{a 28. VI 1959 r.
I-Ia rfr,rr. 7 ro.rnu .uorapr,r{rruqecnoro r{oHTypa cr,rrrero rtpr,rJra "rrr.rnufi orr{erreHrl

r{peor}rrialrr'r, a r{paoHoro ItllrlJra rrr,tnuil - r{pyE{I{aMr,r. IIItpuxonoril lranlrer?

orlrerreH HartJrorr reoperr,rrrecr{oro Jrorapr,r{ur,r.recHoto ItoHTypa, cBo6oAHoro.

or carrororJrorqeHr{rl (cr,r. r.n. I tI u lV) .

B ra6n. 2 noueuqenLr BCe ReJrI,rrrlrrrrJ, xapal(TepI,I3yIollrdo o6pa6oraHnr,re

JrrrHr,rr{ upory6epauqen. B AeBrrrr,r croJr6r{ax nprrBeAerrbr cJreAyrorqr4e AaHrrbre:
1 - upory6epaneq, 2 - rruuurl, 3 - AJrlllra IloJIHrr I1cHTpa Jrlrurttt, 4 - rua-

6nro4crrrran rroJrlrarl rroflyrufipl{Ha JTLIIII{I,I, 5 - nr,r-Il,rcnelllrarr uo {opmy;re (3)

AorrlrJrcpoBcnafl rroJryrxrrprrrr& JIr{urrr,r, 6 - otnorlrc-:nwe LXol}'"? yr,rHo}r{eurroe

Ha 105, r.r cpcArree sHaaIeIII,Ie LXDI?" AJI,I I{a}KAoro sJIeMelrra, 7 - orr.IolreHrre

IIelrrpaJIbHoI:I r,rHTeucuBHocrl,I JII,IIIIII,I It ilIITeIIcI4I]lIocrI,I craHAapra, B - qeur-

paJrbrlarr rrHTerrcr,rtsHocrr, JII{III'II,I n a6colrotrrr{x eAI4HI4IIax, 9 - SI{BI'IBaJrerrr-

Harr ]xr,rptlHa JTI,IHI,IU. Fleo6xo4uuo orn'IcrI'ITI), IITO BCe SHarIelII4tI B nocJleArIr,IX

Tllcx croJI6I{ax }Ie rIcrpaBJIcHLI 3a caNIorIolJroIr{eIIrIe '

lr,rur,ui npory6epauqa 2B.VI 1959 r.
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flHrrbrr\{ (cu. r[ur. 8). Bo Broporr cJrytlag BHarreHrfl Air/i y nlruult FI u I( Ca+
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tDur. 9. Cpanrrerrue orrrorile-
ur.rrl LXn/?t, [oryqerrrr]rrr
ABYNI'I IIE3ABI,ICI'ITIbINII,I CIIO- 3

co6artu

Bllaqr,rreJrr,Ho 6orrnc,
qenr BHarreJrrta A),ri). y ln-
uviL).4227 Ca v 't. 3737
Ca+. B aror,r naparira(re
ur,r o6cy4r,ru rona roJrb-
xo nepur,rii cryuarl.

Herpyquo [orrrrrb,
IITO rr3-34 CalrollotJrorqe-
I{I,I-fl IIepBI;Ie qJIeUr,t 6anr,-
lrepoucnoii cepr{lr trl,lerct'
aEorIaJrblro 6o,nrrrne r;na -

uennx A).rf).. IIpu aroll
ueo6xo4lruo orlrerr{Tb,
qro rrar[ cnoco6 onpeAe-
reHu.s A)., yxe Ao lrexo-
ro pofi crerrerr4 ytrenF,lJrrrJr

Bblrrrer,rBJrolxeunr,rii eS-

$emr, t. e, cla4 Bnaare-

urrfr l).r''i oT l-Io 4o 1{r,
I-I, r'r t. 71. Ecnu upauo
r{3r\{eprrrb rro noHrypy

(Dr.rr. 10. 3anucltlrocrr orrrolireHllrr L)'o/?t or aroM-
rloro Beca

0t020
ALt .,nc
A

JIl,IHr.rIr A).0 n uo tloprryne (4) nuuuc.urrr A).p, ro rloryqacrcfl etqe 6onrruuft
cra4. B HaarecrBc rrpr,rlrepa rra $lrr. 9 nporre4euo cpaBIIerII{e eua.reltltfi A).D/).,

orIpeAeJIeIIHLrx o6onrut NreroAaull, gnn rpory6epaIIL\a 1. VII 1959 r. I{pytrtttauu
ol'lreqerrlr BHaqeHr.rfl A).D/i, Bbltlucreuubre uo $opttyle (4)' a Itpccrl{ItaMlr-_
rro HanJroIIy rorapr,t(xtr,ruecl{ol'o nourylla.,(,nr nepnrtx qrerloB 6arr,llepon-
cxoii cepuu, B rlacTllocrr{ I(JIfl Hn n Hp, paBHI,Iqa }{e}HAy BrrarleHlrflrll{r Ia-
BaeI\IbrNII{ o6oumu cnoco6auu, oqel.Ib 6onr,ruag. 3ro efiorure rroHflTl{o, IroroNty
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{ITo r{bl R},ITTTICJILIJIII A}r/i xaxr4or,1 otrnr,uofi JII'IHI'II{ rlo HaI(JIoHy c a u o ft
Ir p y r o lt .r a c 1' r{ nolapurpur.rueclto ro ltorlrypa. flpr,r aroM ]\{br y}I{e I4N{eJrr{

B Br,rAy, rrro r{eIrrpaJrr,Hafl cacrb .noraputpuuqecHoro HoHrypa ucRa}I{eIIa ca-

NlorrorJrorqelrurer,r u HeHaAelI{Ha. Eclu 6rt rlr,r llblqllcJrr'rnr,r A)'r/)' no HaHJIoHy

rIerITpaJrr,Hoii uacrr,r, To ronyqi,lrsgt 6rr erqe 6oruuee BHaqeHue A).Di)',

cpaBlrrrN{oe c re}t, rrro ort{ealerlo npy}fiIiail{I{ Ha t{iur. 9,

flocnotrrty calrolorJrorqeHrre cl'aHour,rrcfl Ter\r r{eHblrre, qerr c;ra6ee,nlr-
IrIrfl, tlolHrIO CqI,ITaTb, rIrO CpeAHI're I,I BBICInLIe rIJreHr,I 6anrUepOnCnor,i Cepr,ru

rrpanrrrqecxr,r cno6o4nrr or caxroilorJrorqerlrlrr. floarolry uaun 6r,r,no flpl{rlrrro
BlrarreHr,re AI,/I, ycpeAHCHHoe rlo cpeAHI,III II RrIcIII,IN{ tIJIeI{ar{ cepI,II,I Ea;t,-
lrepa, Harr rrcrrrHrro0 orHorxelrrlc -\ir1). 4nn arorloB BoAopoAa. Tlrrenno ra-
ftoe srraarerrlre a),rt) 6v7qer: r,rcno.nbsoralro npI,I RbIquc.[eI{rII,I 70,, r,t '0t rrpo-

ry6r:parrqen.

$ 2. 3aelrcr{lrrocr}, or'}ro[reuu.fl A),r/). ot aroMlloro_Beca

I4a $opu),;nrr (5) cneAycr, rlro A),ri)' aanncrrr or p' rI IroaroMy pailHr,re

aJreMeHrr,r r4r{elor paBlrrile BIratIeHLIr A)'r/)'. tr4alo}HeIIHLI}I B npeAbu{yqerr IIa-
parpa{e cuoco6ou rrbl orlpeAerrrIJII,I cpelllree suarreHre A)'r/} AJrtr BoAopoAa.

,(la rtaxrgolo LIB ocraJIbIrLIx aJlerIellroB (Hpoue xa,nrqux) 6srro npunRro
Br{arrerrtre A).r/)., ycpeAHeH}roe [o ]lceNt rra6nro3,errrrbrn,r Jr]rHl{frlr AaHrroro aire-

rlreura. FIauplruep, AJIrr feJII,Ifl y Hac, noo6ltre loBop.fl, ecrb rprl JrLrHuu

(D., IIe6 v't 447 1), Itoroprre garot 6.rruaxr,te 3HaaleHu.fl A).r/),, u l\Ibl BB-trJII{

rrx opeAHee r(aK rrcrr4Erroe orHorrrerrr{e A)'rl), 4rx leJIr,I-s. Tanlru o6paaorl,
rro.rryqsllrlrre Brrarrerrrrfl A).o/), 4rn paB[ltquLrx DJre[reHToB rIoBBoJIflIor Harl

rrocrllorrrrr rparfr,rnr'r, roKaBbIBaloqlle BaRr{cr{Nlocrr A)'r/)' ot p I{ BaBl,Icullocrb
(A).D/i)'or 1ip (cu. Snr. 10 n 11). Tor rfaxr, rlro Ha $r,rr. 10 Bce roqxlr
Jrelr{ar onoJro o4nofi u Tor,1 H{e [JIaB]Ior,i ltpnr:or,i, a ua (lrlr. I I -- onono o4-

Hoii r,r 'roit nre upuuoii, yllte caN,I Iro ce6e y6eqrare;nluo ror(aar,IBaer, alro

aTolrbr pa3[r4qHDrx Srei\.IeHroB B oAIroNI ]:I TOII ]I{e ySJIe npory6epaHlla I'IlfercT

rrpanTr{qecHrr oAr{HanoBne 7o,,, u. '()t, 3Tolr BbIrJoA otleur' Ba}I{eHr lt ou 6y11et

uo4po6uo o6cyrn4en p oJre[yrorueu uaparpatpe.
NIr,r yrrte omrerurJrrr, rrro y ,rrr,rturrl II r,I I( Ca+ eua.rerlllg cJlr{Irlrtolr 6onr,-

urue. IIa c[r,rr'. 10 n 11 npyxtnl{, rpeAcrar]rltilorql{e ruIIrIu I{ lr K Ca'r-, pac-
rroJrolHerrr,r oarerrrr AarJrerio o'r o6rqrlx HpIIBoii lt nprrroli. IIo, x cqacrrlo,
y flac l(Jrrr Nrrror]r{x npory6epauL{en ecrb JII,IIIIITT \ 4227 Ca. fl,nn upory6e-
pauqa 3. Vl 1959 r'., rtlloxre otoli rlrttr,ut, 6ura ua6rro4erra elrtre rII,IuI,Ifl

), 3737 Car . tr4rrtepecno orrrerr,lTrr, arro arr.I ABe ,qlruuu l]alor BIIarle]Iutl

A)r/i u (-\),r/),)', r(oropr,rc llaxoAarcfl ItaH pa3 oItoJIo o6qnx nprtuoil r rlpn-
uoi,r na rfur'. 10 u 11 coorlercrBel{Ho. 3T'o ue'r1ty4]Io flollr{rb. Be[r nr,rnr.rr,r

II u K Ca*, riart rr rreprlr,rc rrJrel{r,r 6ansrreponcitoiYr celtltn, o6peueneltr,r cr,tlr,-

rrllrr ciluolrofJrou\elrrrcxr, I,r rroDllorry ollr'r AaIoT cJtl,rrxHou 6orrnrrle BIIaTICHT{fl

I}rii. tlro uilcrrercrl .rutur,rii ), 4227 Ca u ), 3737 Cat, ro o6e orul c,rta6r,re

Jrrrlr,ttr I,I CnO5071trr,r OT cAX{Otrot',troue1rr1fl. IIOarOlty OH],r IaIOT BepHEIe Brra-

qerrr{rr ,:.\).o r,r (lir1i)'. B cn;rar,r c arLIrI n ra6.r . 2 Tgtn Ha}IiAolo npoty6e-
parrr{a, lrrrorc}fllcro JI].rlnlro ), 4227 Ca lt.un o6e rlrnlur )' 4227 Ca u )' 3737

Ca-F , iru,r utsrrJrr,r BIralrerrr,Ifl lirl), .r\Jrrl arr,Ix .irnrrr,tii riart LrcrI,IIIIroc Blraqe-



IIIIe AIDp' Anfl arol\IoB

HaJIbIIIlfl.
ltctaru cltaBarb, /Ur.fl

HeKoropblx rIpory6epaH-

rIeB npox{e ilttlru:,r ), 4078

Sr+ na6nro4anacr, eule

ltlrnrz'rr), 4215 Sr r. O4ua-

HO nocJIeAHfIf JII{HI{fl

rpeAcraBJrtler co6ot)i

6;neu4y, B cocraB lto.rolloi'I

BxoAflT JTITHHTI St'', Fe

I,I, rlolr{er 6r,tts, CN, u fui
Aaer sHaqeur,rx A).r/). rI
(AiD/i)', He coBrIaAaIo-

qr{e c o6rqlrun ltPltcoil
r.r npnuoll na $llr. 10 n
I 1. floo, omy NILr or6Po-

cI,IJrI4 3Ty JrIIIII{IO.

$ 3. Bl,luuc.rteulle Tor,,

u o, rpory6epauqer.
O6cymqeuue peByJIr'TaroR

@lrr. 10 [or(aabrBaer'
qro orIIorLIeHue ;l A).DA

yilIeHbmaeT0fl C YIlelTl'ftle-
Hller\'i flTOI'IIIOIO BeCa F,
HO aTOT XoA HepaBI{O-

Mepeu. 0r If go I-Ie or-
Horrerrrre Air/I npy'ro ua-
gaer. Or Ile qo Na r'r Mg
cra[ r{euee rtpytoi'i. A
gnn 6onr,rnrlx p rtpI,IBatI

CTAIIOBIITC'I COBCEX{ IIOJIO'

roii. Bce fero oBHaqaer,

sro B flpaBorf -rac'ut Pa-
nencrna (5) o6a rrJrelra

2 Q1'r,,,f pc' n alf c' rlrpalor

cpaBnu^ryrc po"nr,. I(or1qa

p IraJIo, uePrl,rtlr qJIeH

urpaer 66,,rsnryro fro"IIE,.

Ftor'4a 11 BeJIIrIto, n'ropoli
rrJreH r,r ['p aer 66nr,ruyro
poJrr,. Jlrrr,rurr,r rrlirieJIbIx rIeraJI.rroB (Ti+, Fe, Sr+) pacnruparorctl R ocIroR-

rolr ryp6y"Trclrrrrr,rr{rr ARl,r}r{el.rl{rr\rrr, r{ Bce o}rrl Lllleror 6lrusn],rc AIryl It Jtpy-

ry [o15rra11p11111,t. ]tpoue Toro, lIB r!oprryrr,r (5) cneltyet,' qTo npaxlarr
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ua {rlrr. i1 ulreer Har{Jrorr 2pTor,,f c'n
3ro noanorrrer rral,r nltunc.uutr lor,,
.rr.IcleHnr,1 npe/IcTauJroHrr s ra6n. 3.

lepecenaer oc6 opAr.rHar B ro.tte ,llf c2,

n o, 'npory6epauqa. Peaylrrarr,r nr,r-

llporyOeparrcq 0t,
nnlcex

4,25
7 ,06
3,76
4,tts
6,29

Boo6rqe roRopfl, ua lpaSrritax rllrra rfur. 11 ecrL lr]orrrtrr, rrpc/{oraBJraroqrre
BoAopoll re;rrrii lI rlera,rrJrbI, rI rlo rIIrM Nron{rro AonoJrrrlro ytseperrHo npoBecrr.I
ulltrx{ylo rrrHl'l.Io. Ho 4.nn rpex npory6cparrrlen, r{oropr,re or}reqerrr,r r ra6.rr. 3
auea4o.utoil, t:c'r'rr ToJrr,no rorrrirr AJrrr BoAopoAa r{ reJrr.rfl (;rlrrirn II u K Ca+,
rlo IlBIlIrcI'IsJlomelllloii Ilpl.lql{Ile, rIII pa3y rre 6r,r;rrr rrcrroJrbBoBaHbr rrptr onpe-

.AeJreHr,rlr Ttir, rr ar).Itx 70,. rt ur 6ttntt Rl,rrlrc"rrcHrr roJrlrio [o ABy]r rorrrtalr
(H r,r IIc) rra Sr'rr. 1.1 lr, c;nc4onareJrr,rro, rreHoe rraAclr{rrr,r,

B ra6n, 3 6pcrcaerc.t B rJraBa.ro, rrro roxrlellaryprn 11 cFiollocrrr BCex 06pa-
6orarrnrtx HaIII{ ua6.rrtoAerrlrli npory6eparuqen AouoJrr,}ro 6;rrrarur Apyr
It Apyly. Srra.resnn Tn,o Baxrrc.leHLr B rrpeAerrax 5000-9000 rpaAycoB, a
at - R npe/{cJlax 3-7 nulcen. itan 6srno yr(aaarro R no}rqe r;r. I, llr,r rra6Jrro-

.AaJrI,I rr o6pa6oranr,r paBrrr,rc npory6eparrqr,r, rr cuorroiiurre r.r anrr,rBrrr,re.
llona eule pr{cnoua}ro Bar{JrroqaTl, rrro rro {rlar.r.recHunr cnoiicrnan,r upory6e-
paHr{r,I pasrrLrx rr.lroB floxomu Apyr Ha Apyra, ran r{arr rur o6pa6or.aJrlr roJrbno
ua6nro4eur.rR Aecrrrr.r npory6epauqen. I-Io Bce )He MoH{Ho cqr,rrarb, arro 6oilLrrrue
paCXO}I{AeIIIIrI lIe}I{Ay peByJIbTaTaM}I p&3jII{{IILIX r.rCCJreAOnareneii BptrA Jrrr OT-
pa)flaIor r.rcrrrrrHoe paBJrr,rarue rrclr{Ay npory6epanqar,ltr.

llnrepeclro cpaBHrlrb rroryqeHru,re rraN{rr BrrarreHrrfl c peayJrrrararru Apyr.}rx
.aBTopoB. Itan ur,r orl{err{Jlr.r no <rBue4eur.nr), xorfl npr,run:rrrli rral,rrl rreroA
.Ilplrr'IeHtIJrcfl r{ l(pyrl'lIII'I ],IccJreAollareJIfInlu, Ho paB}IbIe aBTopLI IroJryqgrcl
,crlJrr,rro orrr,tqarcLqr.recrr Apyr or Apyra pcayJrr,rarbr. B. U. Bnaauuqrru [2],
I. C. tr4nanoB-XoroArrr,it l14l u B. H.3yfiHou [20] uonyu]rrrr,r petsyrrbrarbr,

.cxoAHlrre c r.rarrrnrr,r, uo l. 3upr,rn u .(. Bn,nnr,rurc lB, 2L-23J no;ry.rulllr
oqeHr Rricofir,re rerrreparypbr npory6epauqeu: 10, 20 u 4ame 200 rucnu rpa-
AycoB. llocxonr,xy clelirll npoty6epanqelr B ocHoBHorr IIoxo)r{ Ha crrerrrp
xpouocSepr,l Lt Hoperlllbllr o6paaolr oTJrrraracrcrl or crrenrpa Hoporrbr, I{oE{rro

, coMHeBa16Crr B TOL{, rrrO Heltoropr,re npory6epanrlr,r Irr'reIor reN[neparypbr?
, cpaBrrrrl{r,re c rerruellarypori Hoporrrr,

Bo;rr,mas paBHr{rIa B peayJrbrarax, naH Har\{ Ha?r{erc.fl, BbrBBa}Ia rerl, qro
xoTfr lIHoIlI{c aDTopr{ npr{NreHaro'r' oAr{H rr ToT }I{e nreToA, Ho oHI{ rIoJrr,syIOTcE
pasrl{sHr,rrllr JrtrHr,lflr\T]r. I{alt npaBr,IJlbHo oTMeqaer f. c. zDauoe-Xono4ur,rfi
[25], t'. Supnn .n ,(. Br;rnrlHrc [olyrrrrJrr{ HerJeporrrHo Bbrcoxr{e re}rnepa-
'.Typri.rlpoc.To rIoToMy, arTo oHrI tsoctroJlbr]otsaJlr,IcL JrI,rHlIflgI{ I{o lr Dr. tr4a-sa

1.XI 1958 *

4.xII i958
9.Xrr 1958 *

23. III {9s9
3(). IIt i9"9

821r0

7840

7000
5120

6980

4,78
5 ,83
4,38
5,96
6,02

6670

7790
6790

5930

6960

28,rV 1S59

3.VI 1959

24.yr t959*
2B.VI 1959

1.Vrr 1959
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c[JIbHoto caMorto I'JoIIIeHIrfl Jtl{Irr,rfl II, l,rrtctrn BHaqerrrre iiDi)., Br{arlldreJIi,rro
6o.r:rnree trrcrurruoro BlraqLrHr,r[. C gpyr.oii cropo]rLr, nr{Hrrfl D, rrpafiur.lecrru
cuo6rollua or ca.lrouor.rioqeHr,rrr, Tan Jtarr ec orHorxerruc.\ir1i 6;rrrano n aHir-
aI(lrII,IflM AiDii, raRaexrrnll .rrr{Hrrflllr4 ]Je, u 't,447 I, a rocJel(rrlrre I[Be ,{rrrrr.rrr
c.'La6r,r n cuo6o4urn or cfli\{ortor.Jrorqerlrlr{. .lloarolrv, cc",lrr 6r,r tr{rrl1 It&It Slllrrrr
tr Elr,,t.ut{gt'()? tiocrlo.irbBoIJaJrI,ICb ro,Iltilto Jll.1III,IfllIr,r II, r,r Dr, To IIa dir,rl. 1l
llo,TI)1rII{.[acl] 6l,I oqel.Ib Hpyrar{ rllfrrrafl, Itoropr.r.rr IIllI,Ir}eJra 6n ti o.rc,nl Bl,t-
cortoi,i ?elrneparype. B riarrecrrle r{irJrrocrllal_\]{11 r\rbr Air.tI npory6eparrqa
1. \/II. 1959 r. HapoalHo rrn(rrrc.rr,rrlt reNr[epirr.y]ly 1'o,lrrrr{o rro .tlltur.rxrr 1Jn

ir I)., rioropr,re lrr.leto'r A),1)/i:5,03.10-t r.r 2,94.10-t cooruercrBorrrro,
Ir norlyquflu '4.,,,- 1,20.10* rpa4. Ii6,neo tor.g, Supr.rrr , lir.r,tlr,rurc, uc-
pofIrtIo, oIIpc/(eJIrtJILI li, rro r.ra6,rtro;1aer'rlrlr ro,,lyru1{l)rrrrrarr irrrurlri Aio. IIclrr
6r,r ltt,t roirie rart rrocT]rrl{Jrr,r, To rroJryrrll,,ru 6n gtn 1,1i,,,

iiD: ,\ rr -\).rr/i: 9,61 . 10-'

3ro atta.telrr,re Rxrecre c orrrorneHuerr liD/i ..,rllrrur D, nplrrJe,[o 6r,r rt
olIeItL ttr,rcorioft Tou[e]larype I,.i,,-6,04.10*. A rra carrorl I{eJre, na6 npgI-
crilP,rrel{o s ra6r. 3, hrbr rro,,ryrrlrJrr,r AJrrr upory5cltaurqa 1. VII. 19bg r.
7n,u .:6,96. 10'. Conep[rerrlro ,qcrro, arro .rrrrrrr{rr JI., r\ro}rtcr ]il,raLrBarr, orroHr,
6o.rrrnue omn6nr,r B oilpcAencrrrrrr Tou. tt o, upory6eparrrleB. To rrie c&r\roo
trroiriHo cHa3arr, ;1;nn ;rr,rrrni.i IJ r,r K CaJ. B. II. ByfrHon f20l yilorpe6un
.rulrrrrl II, r,r I{ u l( Ca+. B ranou cJryrrae fll)flr\l&r Jrrrrrrrrr ua {urr.. I I
crt\.lla R qeJtorl uI{IIre, Iro ee IraI{Jiolr, lrottier' 6rrtn, xlitJro or,rrrlqaerctl or
IIcrIIIIHoto IlaIt.IIoI{a. IIoator,r;, oIr rroJryqr,ro 70,* gporS,6eparu{cB To}rte 11o-

pri/liiir Hecr{o,]rbr{rlx rricrrq rpallycol, FIo o 4annoxr cJrylrae flepeceqeHr{e npfl:
r\loi'i o ocElo opAltHar nron{cr 6r,trs c;rr,rurnou 6o.nburr.rrr tr. DTo ,!roino.r' rrprrt]c-
cTlI Ii SaBLI[reHHbIM l]I{arleHl1fltrI Zr. C.rreTlonaTeJrrJrIo, illlr.r olpeAeJl0rrr{ll fkirl
II zt flporySepanqeo ilo no,rJytu],IpI{Har[ .rrrrrrrri,i lre rra^o troJrbBoRarr,crr a.rlrtrr.r
(.II JII,]{bI]\III JII{HIIflXIII.

Mr,r ynre tlolta3a,rrrI , rITo ilrorrlr']loex DJIc]{eIIToIl B ol[IloilI ]t. Toi\r ]Iio ).B,rIe
lrllo'rt,6cpallqa I{llelor oAI]HaIionyrc nr{rrc't'ltuecfiyro reNrrrellilrypy. IIo lcrio-
r'oplrrc aBropr,r, rralrllr,rxrep /1. l{rreS$pnc r.r (). Oppa"un [6], c.nrraror, tr1.u,,,rr-
1'Jr6ellaIleq llcolllopo1eu. Eta r,r4en oco6enrro flcuo Rr,rpair{erra n pa6or:c ll.[4. Co-
irtt;rctttt [7 ]. Orr ctllrraer, uro <rrpory6eliarrcr\ coolollT lr:l ro/loJ)ollrrrnx rroiro-
jioII, rl{c ltrllrcifllaIccltafl Texrlr0}laTylla c paulllrl|cJIbTIo rra,rl a Ir IIoi]Toilrv
lcnttii Iloe6;r11141111,crt 1Ic ilroi{{er, l,l rllJ reJIl.IeBr,Ix ]loJIottorr, T0i\rrICpilryIa Iio-
ilr)[]tIx cTo.rtL ttT,Icot(il, (ITo I]oAOpO/rI lt IrrIX flo.rr1169111,ro norrrTiloi]aIt, a re.rl.rji
ctroco6cu noa6ytrt71atr,cfl). lloJree rol'o, el'o ua6.rrroAerutr-r .lpuro,,rrr n paBCtrcrny
, 41,', / 42, \
(-^ ),r: [ 

^ 
)rr. 

II,ItcxoAl 11i] l)rolro, oII Irorrytrll"rt 'l'u":4'l'u.1{arr itartlrt:r'crt,

rITO lll,II]ICyI{aS[t]IIIatI TOrIIta 3]leIIlIrI COIIIILITC.IIbIIa I{ l}pA/,( JIII C()Ot'BeTCrUyC:r'1ei'r-
cTurlTeJIbIIoCTI'I, TaIt ltalt rIL HI,IItof/{a rle }Ia6.,rroAa,irtr [pory5cl)arrqcB, I{OT0])r,te
cllerll.rll'Icb 6r,r ro,trr,tro u "rIIrILtIflx Irol(opoAa rr,rru, rra06opor, ToJJLrto It irnrrrrflx
I'c,rt1{fl. I{a canrou l(c.IIe JIIIIII,IIT I}oAopoAa L lc,lll{rr rorll.rrflrorctr JloetAa BilrLrcro.
Itpoue rolo, crroltrporp&Nl\I6I, cr:ItrrLle c []IrroJIe, .rro o6ccue.rlrnacr.r a6conlorllylo
oAllortper{cllllocrb rI o4}r}rartoRr,ri.i yae.rr rra6.uro4enut, y6e4nre.nbrro [onaar,rBa]or,
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qTo .rIl,llII{II BOAOpOAa, IeJII{fl li BCeX Allyl'r'rx Sirer{eHTOB I{tueroT lrllanTlr-
qecnrr o/{r.rHar{oltbrit BuA, Toquee roBOpfi, xoTfl Lrso6paxerrr{rr [l]oTy6cpaHr{a
B .IIr{III,Irtx IJo n H rr I( Ca+ IaI.IrerICIIBIree }r rra clertrporparrMe rrrfercT 66.rrr,ur]'io
rpoTa?I{eHI{ocTl; lJAoJrb JIIIHIIr{, rrerr B AIIyI'r,rx JIrlIrI.rflx, BrJcoTa I,rx rleHTpaJrr,rrl,t_\
rracrei,i, llaccqurarrHarr BAoJrr, cllertrpaJrblror,l .rrr.rul.ur, TorrHo ral{afl }I{e, ItaH),ro
0HII IINIeI0T R ltrpyrlrx JIlIHI,Iflx. Eo.lee Tor0, Hr,r oAr{r.r rr3 o6pa6orauubrx rrar[r
Aecflrl{ uporv6e}r-aulleB rle.olpanllaJl rrorrytreHrrolo B. M. Co6olenr,rrr patserr-

/ Al,\ / Ax"\c'il1a. ,t. ('. r.- I - I ..r tr ilt,t Rc()t^ir Ito.[),qaJ]rt HepABctlcrB(,,' \. t" ltt \ A /ilu'
/A2.\ /A1"\
I Tr),,> \ i. ),," '

IiaIt aro IlIIAuo rrer t[ur'. t0 rr ll 1. lloarorry n;1a;rr,-uc.iiruexr rrbr 6y7trerr crl]u.all,
rrro B oAIIolI I{ Tor\{ iltc )/a.ite upory6eparu\a al'ox{r,r ]lcex DJrelrerrrol} 11r\re}or

oAr,rHar{or}r,re Tn ntt ?tr.

I'JIAIJA IV

IICCJIEAOtsAIIITE I\,IEXAIII,l3I,IOB t'ACIllI{I'EHl,Ut.'ttIIll,tii ItPOTyIlEt,AltlIER

-s 1. lloanrottrrDre M€XoHrr[]llrbr

IIo;r5r.1g111rte HAttII 6o.irsrirttc rioJrrrrrec'r'Bo riorrr)/ llog roltaBDrBael, arro ri]-)or\.ro

C&rIrrIX rIIlreIIcIlrlIILIx JII,IIII,{Ili, r. e. F[ II 1( Ca'r'r.[ IIel)Bl)r,\ rrJrer{oB 6a"[llre,1-loucnoii
cellr.Ir{, trpartTr,rrrecHr.l tsce Jrrr}l.u,r xopotrro irpeAcTa}lJraIoTctI Ha r.pa(triric
Itg (1r./1u), (At)'J uprrrr,r,rrrr. l)rol {arir, paHec yxe o6napyxrerrunr'il'. C. I4na-
rroebt,\,I-XoiroAIIInxt [1.5 ], rrortasr,rBacT, aITo .uIIHlrrr npor.y6gpnHrIerJ paclrrrrl;')ni,t{),tc.tL

B oclrooEor'I Aonr.rrepolrcnrrrr e{{cxror\{. B npeAbrA}r[(eii r.[aBe ]\rtr 3r,rAe"rt s,
qTO IlCe .'[III{IIII OAIIoTO ]1 TOIo }Ito 3,rIer\rcJITa (rtpolre rrepBLrX 6a.ur,lrcltOuCItrr-X

JrtIIIr'IIli rt II r'r l( Ca')IIArclor npr,16JrrrE{eHr{o o/(rrrrarrouoe BHarrcrrlre r\},p/1,. 3ro
Tol{te I'oBOlll,l'li o Tor\I, 1ITO ItOHTyptt .ltrtn.tti.i rtpOTy6Cl.lan{eB B OCHOBIIOT\I l(otI-
rrJlepoBc(r,re. IIo nce ir{c Borrpoo rrc ran rrlloc'f. C o4uor,i croporrhr, } pfl[a cir,]rr,-
rrt,rx ltttnlti.i [Ir{ceT rlecro caNlolorJlol[{e}Ir.Ie, ].rcriar}}iarcrI(ee qe}rTpaJrbrrIJC 9ilol'tl
rr\ r{or.r'r)rpou. C 4pyrrii,i croporrr,r, r.raJroifieH}roc /la.rree coo6pa[{eHue o[pci(c-
JIeHlIo )/t{a;rl{Baer, rrro cyll\ecrlryer eIJ\c urtipoi,i xrexaHrral\r pacur,rpenrrrr [urrr ii,
tioropr,ti,i {eiicrnl,g'p B ItllIilJIbtIx "irr.rur,ti,i rrpory6oparrqes.

fIo ypannerruro (20.9) B ItIII,II'c [2!) l, nour';rl) ilrr].IcclronJror"r Jrrruun rrJro,r')'-
6epaurla orrpe/{e.rrr{erc.t tboprry.rroii

I).:P.,.(l - c"'; 1. ((i)

r4c P7.(='.-7;.1b.) - tb),nrrr{r'rn IICToTIIILII(a nporr;'6o1rarrr1a rr T1. - oulirrrrcr-r}ia}r
'roJItIIa upo'rlrfispn1lqa. Crpot'o rouop[, rlplrrrerrglrrt0 oloii {op,vynr,r r|pe6\,r,'r

AByx llpcArocLI.[oH: r]o-rrepurjrx, Pi. locttxrrrrrit rUIoJrr, .rtyara BpeHllfl rra6.rrrc/(ir-
're,,rg,3lo BLIrtoJtlttIorcrI, eoJIIt rrpo'r;.6cparr(ji{ olinopoi(clr I,I HcI{o].epcrr'r'troo

I)acoeflIIrIe rle 1.rrpaor cyrqccrncrrrro-ii po.rrrr. .Bo-l'lopr,rx, lra6rloAaer{oe t{:J.,r ).-
tIcHI,t0 npoty6epaur(a Irpo,r(cran.rler co6oil 'roJrr,ri() oo6cruerruyro Drrr.rocrrro.
trllna.re roBopl, rrpory6cparrorl r rra6;nrol{i1Lrr\.ror\r )rr],rrc nl)afil'r,rqecrtrr rre paccorr-
IlaeT co,rlrlealrro.ro rfii.[\rqcrrllll. (B ill]orrrBrror\t cJr1rr1il1, B rrpaBOii aracrr{ dtopnry.,l 1,1

(6) 71ou'.uerr 6rr:r'r,;qo6au.rrerr eIl\o lrJr (-rrr, rrl)e/{crarr.rlrrroulr.ril l)acce.rrr{Hoe rlpor')'-
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6epalrrqelr rr3Jr),1ror{rro Co.,rlrqa.) B nrirrLqc croii r..ilarrr,r 6y4er rrorra;arro, rrro 06e
a1'II IlpeAlloctIJuu{ nprr6,nr.rxerrjro coolBcrcrByysl 4eiicrur.lre"lb]rocrr.r r.r, cJleAo-
BareJIbHo, Il tIAIIrett cJIlrqaa {oplrlr.ua (6) rro;6et 6r,11r, c Aocrarorlro 6o"lr,ruoI,l
'1'Orlrr0cT6]o n pLIlIeIIeIIa.

floxa /{orrycrl{r\I, rt?o Jrr'rrrrrrr pacxrr l)clrl ro.lLrro ,I{orrn.rep-c{t}ertroru;
'i'or'/{a ourr{rreoriar{ To"rrqa T). otrpol(oixrrorol $op,uy,rroi,r

l,:i.P u' :.

1';(e y'y'i --aIIICJJo tiTorlOll IIa IIlllI{IILrnl

spelrl,lrI Ha6Juolr,aTerrI rt 0erreHrreII l
palrqa R rreHrpc Jrr.rHr.rrr; z==li11ir.
(6), ulr rroJryqaert

{$r,rfiN,,-", (7)

It.: Pt. (1. - e-'"e-v'z1. (B)

Hannon norapu$r,r.recrroro no,'rypa r? panureror d# f;* le (r-.e -'"e - !'z 
rr.

Herpy4uo Aoxaaarrr, qro B rrlleAeJrr;Hor,t oflyqae, RorAa gz 
- 

6 t ta -__ 19, __0,434(A),o)r- (Alryl . C 4pyroii cropoubl' Itol'Aa lrurtnfl coBepuleuHo cBo-

6ogna oT caN{orrorJrorr{eurrfl, ee ror.aplrrfur.r-reortrar,l rroHTyp [peAc,raBrrfler co-
6ori upxnryro Jrr{rrurc, AaBaer{yrc Soprry.noii

tglt tg e o'- - e,tJ\p2 - -ffi {0,,1,. (e)

flouatuo, qro llaJrenl4e Itpl;IJrr,fl noulypa Jrr.rHr4r{ cuo6o4usr or car,roflor-Jroure=
utln. fIoaTouy, ecJlra Jtr4rttr.rr paclur{perra roJrrno flonu.nep-er]$enrol,r, AaJro-
HI're HpErJrr,.E ee roranr.r$Mrrqecnoto I{oI{Typa AoJl}firrrr 6r,rr:r uprlrrrMl,t, trt-, Ha-i
ITJIOHY IIOTOPI,IX IIOX(HO BbIqI4CilI,{:I'Ir IIOJIyuupI,IEy Aia JII,IHIIII. Ho ua (.aIIoTi

AeJIe 3To He oooruercrlJyer 4eiic'rnttrenbuocrrr. Jf orapu{nn.lecrtlrri noHTytr}
Jtu]d,]1.l,r Ho (Hax n lI r.r I( Ca+ r,r r4HorAa H" u I-Ir) rpeAoraBJreu ua {ur. 12.
Itan 6nr.no rraJrolfieHo u $ I rn. III, xo'r,a r{r,r Bbrqr,rcJruJrr,r A),, no HartJro}r)/
n cauoit xpyrofi qacrr{ Jrofapnrpun.recxor'o uoHrypa (yuacrox AB), act: xe
iloJIyqI'IJII't 0JTLIIIIH0]\{ 6onr,uryio Ai, n ara A),o npr4BoAlrr H BHaqeHr.rro A),D/i,
sHaa[{TeJrbHo 6onr,ruelry, qeu cpeAHee sHaqeHr,rb a).Di)' 4ln lr,rulrli ]roAopor.r
(crrt. $lrr. B). c apylofi cropclurr, ecJrr,r rro cpeAr.reMy lJuaqeuflro Atr2/). urr-
uIIoJII'ITL I{cTI'rHHyro TIOJIyIu}lpIIHy A)'o 4"rrn JrllHrrtr H, r.r norol,t EaI{JIOrr Jror.a-
pLr$lrr.r.rectror'o r{ourypa, ro ubr HaxoArrrr, arro lrr?pr{xoBa.a Jrrrgrrr{ ab, noro-
pafl rrpeAcraBJrfler r.rcrr,runrtfi rranJroH, erqe npyrre, qer{ yrracror{ ,48. flonnr,no,
rrlro JrtlHr4fl o6pelreueua cat\ronorJrorqeHtrer{, r,r rroBrol\ty yqacror{ oA (v,lu oAB)
rleuee npytofi, qem ab. O4r,rano yrracrort BC rotxtt 6onee notroruit, ,tem ab,
M"or yrne /{or(aaaJrr,r, qro ecJrr4 Jrtiqrrtl pacrur{pflercfl TeJrbr(o flonunep-a$$en-
'l'oll, To AaJrel(ue nptrJlbrr.nolapr,rdt,lur.recltoro fiolrrlrlla AoJrlnHLr r,Ir,rerr, npa-
ar,rnrnrtr? HaI{JroH. flocnonrny ua $rzr. 12 y.rnsrrr,i BC aua.rnrenr,uo 6orec
notorluf, rrer{ ar, T. e. r{olrryp rfir{pe, arer{ /{orltrJlepoucrtr.rri, l\,lbr AoJr}nHLr
lplrBHarb, rrro cyqecrnyer nropoft Nrexaur.lal\{ llacrlr,rpeurrn ,,rr,rnrrii upory6e-
paHIIeB, xoToprrrl, [o-Br{Ar4r\IoNly, lqeltctnyer r] Itpt;IJIb;tx trnunlti.

B 4anuolr c[)rq61s cJreAyer] paccxrorperb Aua uoBlIo]r{HIi)i rrexaHllai\ra:
ilh'apx-a${renr rr aaryxanr.re. i\{rr cyr.rr&er\r, rrro rreJlBarr Roa^lox{Hocrr, rre

)rpoBtre u c'r.or6e lrpo.r.y6cparlla rro iiyrry
c,u,'i ru - ofITLIrlecl{at{ .loJlil{a rrpory6c-
lh4oraunnn i:]r.IarreHr{c (7) u {oprl1,lry
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coorBercrBycr lqer:icrr;rrrcJrr)IIocTrI, rJo-rrcpnblx, lloror\r)r, rllr'o n cJIyaIae /iciicrlrrlu
IIIurpH-ar[r[0]{1'a orrrorrrorrrrc ,I).oi). rroBlraolraer c ylloJllrrrourrcrr rrou€}pa Jr!rllnrr

n 6a.rrr,rrcpr)DCrroii ccprrrr (crrr. paSorr,r A. Ytreo;nr,na [130] rr 1-. C. .[4narrona-

Xo.,rolprolo f25l), a rra citxrou l(cJre rrlr ojr,r111 1,, o6pa6o'ralrnr{x rrrutr.r AccErrr
rrpory6ellaHl(cr, )r xrlrolrrx rrc lio1'o|lblx 6r,urrt na6.uro4r,rrrlr rrHofoqlrcJrcHlrlne

Jrr,rrrrrrr BoAopolta ot Il, 71o I[,, rt.nrr II,,,, IIo rroIial]LrRa0r rtrltol'o pocla..Bo-
B1'Opbrx, /tcr"'rcrrrrre rrrlallrioDCnoro Dd)(I]crtra Tpe6-ver /lorroJlrrr{o 6ortr,x orYr grteri-

rpr.runorl rr.IrorHocrr u,,. l. C. I,Inanon-Xo,rto71ur,ri.i [14, 25] rro rra6;tro4al]ul{r-

rlycrr rrrr pocl')r l).D/i c Hoitolloll ija.rrlucporrcnoii .lrrrtrrrll rroJr)/arrrJr /?o::
-- 10"- 10" cN-3, C i\p),r'or"r cloporrl,I, riaH ubl ol'trcrrr,rlrr ilo (BrleiieHrurD?

(dn)1 a
xrrlomc an:r'opbr (r\.8. Ccuopurrir, A. Ys-
luo.rn,/\r Il. lI. Bnlraurrqr,tu. B. IJ. 3yiinorr,
a lrarrii{c rr It. Byprr [31], lI. lipyrrt,u-
lia1'o [32] n Ip.) rro.nSr'rtt,rIrI allartt{'1'eJIt,]Io

11iet{brrrr.r{) 3IIatIelrLI11 (ro : 10'o-10" c.y,-' ).
B lrarler"r Tlpyror:r pa6oTe [26] rryreu l)o-
ilJerrrIfl crrc rerrrl ypae nonr'r ri crilrlr'rorra pr r o-

cTlt aTorlolt RoAopoAa II6I llo.rIyrIIliIlI /I,ilrI
rrpo.'y6epauqa 30. III. 1959 r. nnx'ly.
y 70 rr c n- 3. 

11 pu raxor:i cpaBHr,rreJrbr.ro u ir-

.rroii a;ren'rponuoi,i rrrrorHocrrr IIIrapH-adl-

{enr npn4 Jrrr rroir{cr rrrparrJ r{ar{yro-ro Ba-

Irerrryrc porrr,. (C Tlpyroiir croporILI, Itollolr-
IIo, TJeJILsTI C.II'ITaTL''rl'O .[]Irallrr-OS{eti'r'
He rrlpacr nr.rnatroii poJIrt R ptlcItrI,IpcrllltI
.irururrli lpory6cparrucu, Tan riart y ilpory-
5eparrrlel i?e He rrrrnroi'rilto rraJIo. Beprree

roBopfr, IIIrapH-a{{eItT I,IIpaer oaIeHL l,IaJIeI-IbI(yrc poJlt, I1 c AocrarosuO 6o.rrr,-

uroi.i roquocrbro r\{o}r(Ho uru upeue6peur.) B 4anr,r'refiurell llrir 6y4eru cqlrrarb,
qro Jrr,rgr{r{ upory6epaurleB pacruI4pflIorctr coBnlecrl{r,Inl ,llelic:rnneu ,(ouu.ncp-
a$$exra 1,1 Baryxaul,Ia. B c,ne4yroqeM Irapar]laSe 6yget uolta3allo, tITo BhIq]Ic-

JreHrrbre B gTorr IpOAIIOJIO]I{OHI,III TeoperI,IaIecKI'Ie I{OHrypl,I xopollo col'JIacylorcrl

C IIA6JIIOAEHHI,I1\{II.

$ 2. Br,r.rncJrelrue'reoperuqecftrrx Horrrypon. OupeqeJlellrle tpyux4uN

rrcroql{r{Ka u olrr4rlecfiofi ronrqu npory6epauqa

B arolt napar.pa{e x{br rlolr,rrael\{cfl BIiaIlIcJtlITr, Teoperl,Iqecltue RoHTypLI

4lA 6anr,uepoBonflx nr,rnr.rii Or Hn 4O FI. flpll AoIIyqeIIl{I'I, aITo JIIIttuTz' IIpOTy-

6epanqee pac111r,rprrrorcfl Aoilflflep-aSSenrou lI saryxaHl,Ieu. fJ,;nn ylpo111eHl,Itl

BOrrpoCa cgaarara urr 6y;1eu yqurLIBaTb roJIrIto ,{oun;rep-e{Sext, sareNI

Mr,I BblfrcHr{t\{, Hal{yIo poJrb xrpaeT SaryxaHlre. B r{allreli cI'ICTer{e [ocrpoeHllfr

ItoHTypoB I\{l;I IIrleer{

+:? (L - e-'x),

\g+,{
@ur. 12. Cxelra noraplttpiullvecxoro

I{orrrypa rruTerrci.rBHbrx ur.rnlrit

TAE

(10)

(rr)- o'2
xl.:^c oe " lr ,r$1,,fi*,.
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Han ltr,I orx{eIIIJIII Ir rJr. III, Illl-i}a carrorrorJrou{elruf uir6rro4enur,re
noJIyIIIrIplrEbr rlepBr,Ix 6a.irr,ucponcnux ;rrrErrrl BaRLrrlellri r,r ux r,rcrlrrrrrrre
sIIaqeHI'1fl A)', Ua4O IJLIqIIC.rIr{TL IIO Clleil,Ilel{y 3I'IaqCIIIIIO ()1'IIOItIeIIIIfl liD/),,
AaItaeMoMy cpe/1HI,I[{II I{ IJbrcrxrlr{r,r rlJleHax,Ir,( 6atrtuepoucnort cepr,rlr. Ilo4cran-
.[r{s Rr,r.rr,rcJrc}rELre ralrlrrr o6lralolr BHilrreHr,rfl A}, r r[opuvly (ll), nr,r no-
nyuaerr :iaDlrcr{Nroorrr .r0 r)r N, lqu,.:l paarrr,rx .rrulu,rr,i I-I"- IJ.. tla6;nro4enur,re

PrlIu
llponyieparctq

J0. IIL / 955 2.

HB

Nr=lo

N2'5'lotq

N2= lots

3a

fit4
Nz=10 

ta

240 t4

N2= 2.toto
=/0t5

= lnri
2u 2r;

([)nt. 13. 3anircrrlroctl, r{ryrrnrlrrrr ]rcrornrr'rna or paccrorllrnfl or IleIITpa uttnltii
LIo-lI 

" 
AJrrr ]laBIIr,Ix alia-rent'ttli Nz

rioHrypbr l(aror rraxr Brra.rcrrr,lrr Ii.ll,, )\ttn rlo6oro z. (Mrr IlBflJIr{ cpel{tlue BIra-

arerrrrrr, /{auar)ubre o6or,nut rrpblJlbflr{r{ Ha6JIIoAeHuolo ltoHTypa.) 3a4aoaa px,rq

llna.retruli [apalleTpa N, olL' 10" 71o 10" c,lt-' , tIbI rloJlyqacll (plIBbIe' [o-
riaBr,raarcu{r{L'ltaBIIclIillocrL P1.1lu o'r: t, (c,il. r[ur'. t3). IJo coo6pa]I{cHIIflN{t

rioropbre 6ygy, no7po6uo i'IsJromelrl{ Il oJIeAylox{e}r napal'pa0e' r}yurirlux
rrcfoqrrrrna P;. 4o.iuriua 6rrtr noc'r'rtt{Hnof,I u c{epo JII,I}II'II{. (Dur:. 13 rroliaabl-

B&eT, T11g OC"]III IIPITII'ITb N,- 1O,N C,rI,-,, TO IUI'I RCEX IUITI,I JTI,IIIIIfi H,--H"
iIo.]IyIIaIo.[Cfl npaI{T],IqeOITiI IIOCTO,IHHI{C SIITTIIL:IIII N Pi.f In, ITOTOPI,IE OTIIEIIEHI,I

I
I
7

b

I

Pt lL'

ri'1" n, foeNr=tctl

''l *-/
/61-

I

Pafi,t



Ha ()[r. l3 rn'r:lruxorroi.i lLruueii. (13 /{a.rl{)rurx rtpLl;lbrlx .rrrrrrtrii or]Hourelnrt)

P;i{, pacrcr c yl}cJrnrrcHr{crr a. i)'ro r'.rtar}Hr;trt o6paao,rt o6r,ncrtgotcfl rcNJ, aIr'(i

I\{ri rtoltil crqc r{c yrrr.{TbrgaJIIr llciicruttrr aa'lyxanl,ra.) 3lo eHa.rr,HI{c 1V, uoirrHr}

CTIIITATI] CfIIIiII}C](JIIII]bIII, IT OIIPI'AC,{EH}IIilE TAIiII]\I O6PAAO,TT I}IIAYEIItrI'I ,1v", /I.TTIT

ECox IIl]or]I6cpaitrlerr 6yA),, IIpIIIT0/\cHLt n ta6.rt. 6 u r';r. \'-. I.Ioilcrar]JIflfl lill-
c.[o ,A,/, rr (roprry;n5, (1 1), ,rrrr ro.[yqaerl B]I.rrreFllIe t0. IIauptr,rrcp, l{JrrI npo-
r)r6eparrqa 30.I1I. l9llg r'. ", (H,) - 51 ,9, t, (H;,) :7 ,12, t,, (Il.-) - 2,'10,

ro(llr):1,11 rr tu(II-) -.0,622.
'lla6;rlltla 1r

P1. 10r3, epe ic.u,z. cen. c.v.
fIIl oryOcl] arIeLl

i. xI.1958
4.XII.1958
LXII.1958

23.III.1959
30.I II.1 9s9

28.IV.1959
3.VI.1959

24.yt.1959
28.VI.1959
1.VIl.t9b9

I ,87
1 ,6!)
) 1',)

4,lit
5 ,15
a,ro
4,23
4,40
7 ,70
5,85

1,54
i,88
2,e'L
3,84
2,t 6

2,O5
2 ,39
1a.)

3,69
.) o9

|,23
1 ,42
1 ,55
I ,87
t,86
2,48
2,2/t
,t ,38
2,62
2,67

1,37
2,28
2,13
1 ,86
2,t2
1,98
3,31t
I ,60
r,54
2,28

1,69
2,28
2,36
1,92
2,44
2,38
4,78

1 ,89
2, 66

13i,flrreyrta;rtrIIHL,Ii.i r\Ie't'{)/( uoBllo.IIrleT I{aII otIpCl\C.rllI1'b lt rleJll'IuI'rII}r p1 i1,r.

flocrnrrxy ufix I^ y rrao oc'rL a6coJlroi'Hrn0 BIIarleulr{ (cr,I. ra6Jr. 2), ;rorrt,-r

fIoJryrIIITr, a6ctr"rtlotrtt,rc rIrAr.tcIII,IrI P-,.. I)ca5,.111,16r'r,i IJr,IrIltc.ltoIIufi IrpErlci\eui,I

R ra6JI, 4. [Ioqru trco ttpttr';'6cl)aIIl\LI llrtclol] cJleAylollu'Iii xo/\: or 11, Ao ]I, rr

JJ, ttta.rerrrle Pi Yr\IOrIbtltite'lor{, a oT

.l I, lio II". rr II- 3I.IarILrI{Ire fl. uc-
NHo |o yileJrrr rrr,rBaercrl (crr. r[ltr . I 4).

I,llurepccuo oTtfe'r'Irrl1 aITO ira-

IITTCIIIIOO'II, IIIITEHCIII]IIOCTI{ CO.iI-

HOqIIOi O Ilil,ltYrICrIIlrI OT /.(iIilrlt,t
rloflIrH. rrNreor ]taI{ pall o6patuuii
xoA, B t'Jr. \r 1I B Hatrleii stopoii
pa6crre l26l rrr,r paccrrorprtlt $rr-
lirlale0ltoe SHaqcIIII0 e'l o t'o rIl]"'Io-

IIrr'I.
Orrlre4crrr'ru lle.,llllrlltrIt,I P, il,, t

r0, Ur,r Noil{err ro rllUJliryJle (10)

llbrrruc,rl rrrb reo perl t q0cHlt ii I{OHTy Il
.,rrrrrr,ilr (cM. (I)ur. 15). Ila1o rrol-

rrcllriIIyTb, rITo llblrlttoJrelIlIIJc TaIiI4NI o6paSoi\t Teollelllrlc('I{Ii(} tioHT}rpbI oc-

lIoIJLIBaIoTCfl ToJIr,Ito Eil l\ci'ICTIRI,III /{ounnep-a{$crtta. Cr:ii'rtrc }I1,I ]}bIrII'ICJIll'\r

Teopo.ruarecrir4e norrrypr,r, AaBaeMr,re COrrr\IeoTlILrxI Aer"Icrlltt()rr f{o[rr.uep-a{i$erl'r:a
Ir Bal,)rxallnx. B larrnor'r c,rrlrrrao o[1'rlqecltzlfl ToJril{a olrpe/\oJlr]el ('rr dlop${yJloil:

", 
:$ f ,, {,, \, 

- o'z - f;fl - 2o F (r)l 
} 

N,, (12 )

(i)rrr. 14. ilalncullocrr, r[yutrlllrt'r rIcrorlIIrlI{it
rrpoty6oparrtta i:i0.III.1959 t'. oT ATTIIIILI Bo'rItiLi
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r/(e ^_''ik _ l^u- suD--r;N;

tlncrcnHoe ;Jrraqeune (ryuxrlutt *tt - 2uF(tt)l iltbt BrttJItt I{3 I(HIIrfl A. Vn-

BoJrbAa [1]. flocroaHHatl Baryxaul{a T:Tr*\,*"(", rAe rocror{Hubre 3a-

ryxaHr{rr BcJIeAclRtre uailyqeul,lfl IIJIfl IIII]r(Heuo (utorPoro) I{ BepxHero ypoB-

nefi panuarorcfl coorBerclllleHl{o ^[r: Azt ti ^{r- ZrO,,,. 
3na'Ienltg Hoadr$u-

qlreu,rots crrouraHublx Ilepcxo/(olt Au;vanu't lra pa6o:rlr ,I[. Meuae;ra u I(. fle-
Hepr.tca [33] . B HarJ,rel,r cJryqns flocrosHrlar B&ryxaHl{fl acJIeAcrBI{e croJrltno-

seuufi i\aercfl Sopuy;rofi (cu. [28], crp. 159)

y"- 4r'Cn,

na[w 
- T61r2iloJ 2il'

(13)

:t';\e

/[.rLrr lI, ]]e.rrrdrrr{HaCparlia2,2'3.'IO'.IIotttl1'p.y/(floclia3it'l'L,}ialiylotLrIO'lrlloclI;
1r,o1iog go4opo.'lii ltHa/\o 6palr,, Ho rro prli (y cou6ltttiticnltii lroatno ltl)oi{IIoilo-

iriI.l1.l, rtro rI14oJro /l lro uolrier 6t,t'rr, 6o.uutrtt 10" r',lt -'. ,I{axre JtiIrl f iilioi'(,

lriirtcrrlrA.rlblrofo rJlIitqeHI.rrI /l IIoJIyrJaercrI '1,.:2,78 '106, '11'9 I'opa3i() llLrIlI)rrrc'

rr(,ilr 
^! ,(4,67 . lOs). 3'r.o llrmitll:r', arto BaryxaHtlc llc.rlc/ic1'Itrle clro.rttrrrot,crrtl ii

lt tpAeT IIIITIII'071tH)rI0 l)OJII; II, CJIOI{t)llItT0.tIbIIOl IIYiI{IIO )'rIl{TLIIIAl'1, 1lO'llIrtio 3A-

't yxaIIIIe llcJI0ACTltL{e l,rlt,rt)rtICII 14H.

OrrpeTle,nlrr l, ur,L ror{icr\r rro r{roprr1,.ite (13) ItblrlrlcJrIIrL a. /{rn rrpoL:v-

6eparrrqa30.IiLl959 r'. trIbI llo;Ivrtlr.rrrl n ([I,) -1r,,89'10-', a(lL',).:3,18'10-',
a(11,) -:2,74.10-', a(II^) -2,54'10-', a(11.) :'2,45'10-'' ['un ucex,qpy-

trrx rLpory6eparrr(rrrl A{Lr rroJr\/(rr'rJr rr llItftalcHr{r{ a Taltoro ilie rrol]tllu{a. fIprI
3'I'ONT ]IO OTPE/(EJTCIIIIK) IIEJII{TIIIHI,[ A )TiliE TIOiIiHO IIPC/IBIIAETb, 1ITO IIO CI)AI}IIC_

lrllro o AonlJrop-o$rlcrir.ou 3a1')/xarrrro llrpaer Ire6oJILIItyto po,itr,. IIocI(oJIbI{)/

P,ll,, u ru orrpoAe.rrcrrl,r, ,\loirirro rro r[clprry.na,lr (10) u (12) ItlItII{cJIrltI> reope-

l'rrqocHne HoHTypbr, o6)rc,rron.neHrlr,ro conmclorHLIrI l\ciicrllrtcu f{orrtr,ttcp-arir{rertra
]r saryt(alu,rrr BcJre/\c1rBr{e tr3.rtyrrcrulfl (ont. (blr r. 15). I{polre rrpocrr{X lto}Iry-

l_r63, 6u.rrrt rlrrrrrlrC,lrorrr,r .itora1).lt(rlur.rocIU{c tt(rIIT}/})r,t, IIa ItoTopr,tx rtpr,IJrLrr JM-

s11f1 .rlyune Br,rllHrn. Cparlrronr.re reol)errltleclu{x I{oHTypoR o6ollx r[IfIoIJ (Aor-
rr"rrep-cQSen.r n f[orrrrncp-a$r[crnr --]- lalyxanr.re) c ua6.rro/{cIIHLIx{11 IlorlryparlII

Juin rlcex /1ecrrrrr n|oty6epanr(ou rtoaBoJIrer I{arI cl1c.rlarL cJIeA.y}oil\r'Io llbr-

IT0ALI: 1) c o4ltIl,rt ll roNI ?tie illlaqe[II4cxl ,Ay', rroatrto Ao6u'rbcu coBila/{erlfi'I
ge?lrlly roope.rnq0crtr,lr\ru u ua6.rrroitrouHr,r.\nl r{oIITyparrrI IUIri ltcex rIrlTrr .rllrur'rii

1t, - lt.; 2) nooSr4o r'onolll, courra/{eurre xopolrec, Iio 1} I{eJIo\t Ha6JIIol(cH-

llr,I(i ltoIITYpl,l Hci\lrl()l'o 6o.rtoo tro.nortlc, aloilI Tcloperlltlecltllo' (NIonte"r 6t'rr:l'

gro c r|1BaHo c ne6o;rr,rrur u rrer(o re perr'rr{blll paoooflIIrJc]r, Itoropoc 4circlllyr''i
upr.r 66paaoBalrlrrr Jn,rrlrrI lr l]r,rlrnua0rr repepacrpei(cJIcHIIc ltB"rlyalcurlfl I]IlyrplI
Jinlrrr,r), 3) ,rcolte.rrr.rootil,ro rtorrryllr)r, llirnilolILIC 'roJlbI(o i\olrrIJIcpolrol{lINl ad)-

(tertrotrt, LraJIo orJtl rralorcfr o r rioIIT)rpo lr, o6yc.tto u,trerrtrr,tx coJlMecrI'ILIIL 4eli-
(,'r.rlr.l(,u f{onrr.ncp-a(rr!ori'r'a l tsaryxilrl4r{. B tIt:utpanr,HrIx lI cpeiulr'Ix rlacrrIK

()Hl] ill)aHTl{rIecl\fl o/utl{aI{ol}r)r, Hr) l} Npbl.rlbftx oHll cllcTcrrlaltltlecltll pacxoAtt'tctl;
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rlrr.rr. 15. Cpanueune reoper[rrecxr.{x u ua6.nro4euru,rx HolrypoB
Teltnlte ItpylI{HLI - flaoJloleHrrlrii rrolrryp, oBerrbre r{pyil{Hrl - Teoper11rlecftgir xolryp

(Aournep-o40eHr +
4) Teope?rlrrecnue HoHl'ypbr, rlblrrrrcJleIrHr,Ie c yqeroxr BaryxaHr,rfl, Jryqgru
cotlna/{alor c Ha6rloAell[tl,Irtlr, aleal TcoperlrqecHrle Konrypr,I, o6ycnor;ncnur,re
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0
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0
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roJrbno floflnrep-a{{exrorr; 5) 1.ru Henoroplix npory6epaHqeB rrpr,urr,fl rra-
6rrogeuur,rx ItorrryporJ !r reoperr,larecnr,rx rrorrrypoB, /1alrr{r,rx [onr,uep-a($ert-
rohl r{ Baryxarrrrel{, Toquo coRrraAaror. IJo 4;rn Hexoropbrx llpyltrx upor,y6e-
paEIIeB oIIII crlcrer{arl{rrecl{r4 pacxo/\rrrctr. 3,r'o nuren}re, ro-Illtl(tINtolly, clrr{BaIIo
c pacceflIrlrelt npoty6cpaHqar\{rr coJrrreqrror,o r,railyqeuuE. OHo 6y4er uolpo6rrci
o6cyxi4euo u $ 4 oror,l rJraBr,r,

$ 3. Bonpoc o6 o4lropoAHoorrr rpory6epaHqeB

B rra.ra;re a,roii r..trarlr,r 6r,r.uo rr3.rrolr{erro, rrro trlt}rllerrernre {o1llr;,,:r r,r (ti)
rpe6yeT AByx rri]cAlIocbl.rtoI{. B aronr ttapar:pa{e rrr,r TrJtoucllrrnr repnyro rr3 lirr.\,
T. e, rITo upoty6epauell oAlropollcll 1I eI'o {yrrrtqrr,fl lrcuoqrrl,lrta -1.)7. rrocrGrilrrrir
RiIOJ.rb JIyqa speHr,rr{.

B peaytrr,ra're o6pa6o'utl,I crelirpot'paNmr rrpo'r;rfisi)arlqerr r\1,r Jro,rr\rrrlr,rtlr

6orr,ruoe Ho.rrlIaIecrTJo ,rot'apLrtflrtt.rccr{r.rx Itorrl')rpol] (nprrlrelir,r rrx ttpllrJL]jlLrrrr]r

na t[ur. 7). Boo6rqe r0r]ol)rr
;rolapntlirr,nr.rccrirrc rtorrr),pLr ).
.rttt rutii rr 1]or'1,fi spn1l1cR II])1 rIU e.

)ror $anr, r(art Itbr ol'rJe1'rr,rr.

o6'urclrgetcfl Te r\t, aITo .'r.nIrIr II

lrac urrr pl Iorc.u fl ourr.irep-'.r t[r[en-
ro,ir . (/-[;rn c parJrr]rreJir,rro c.rra-

6r,lx ;rrrnr,rii 3a'r'yxarrrre Jn'l)aer
OIICllL llfl.rIClLityIO pO.nl, ll .\IO}ri-

Hrl rrr,r upcrro5 pe.rr,.) Lionee

TOl'O, ItaIi r\I1i jtlll[I{NI Aa.7I1,III0,

]rr,rlrelrt&B&lrrrr,rii {arir errl()

oar.raaraer, qro lpory6epatretq lr

ocIIOIJIIOnI oAlIopoAoll IIAOJIIJ

Jryara 3ller.rr'rrr . C.rra6r,re ,-r rnrrrll
curi6cl4ur,r o'l cauorror'.irou[e-
IIItrI, It, C.tCAOljare.rlLIIO, trIX

rra6Jrro/Iaorro0 rrs,rryqerrre Bo3-

.ril.rnae1' r o rJ c e rr y u p o-

ry 6 c p a H q y [o Jlylt\/ lJl]e-

nlrrr. Ifc.rrrr 6r,r rrlroly6eparrerl
5 L,i;r llcoArropo/\cH rr0 'r'0,\rIIe-

l)aTy p0 I{Jll'I Itil O]'IIOCTII l}i loJI1)

.IIyrla 3 pOIIiltt Il, CIt&ilier\1, CO-

cToflJr 6r;r r[] /{uyx {r,ratt.tclclltt
paanr,r,\ rracl'oii, To n oluoii
IT TOI'i iliC JJ,J,IIII,IlI r\II,1 IIit6JIIO-

j{aJtlr ARa 1{S"rIyrlerrr.r,I c }lir3.rrIIar-
Il lrll,tlI llll& {elIllIIr\Il'I Pi. LLilll Xi..

B rariorl c.rly(Iae .noraprrdl'rrI'r-
q(,criurt r(orrryp cocrorr,rr 6lr rlt ;1Hvx lr]lrrirLrx r{ B rle.rroN{ xt JrtJrcfl 6lr l.ra"rolrttlr-
rroii uru rtpIIBoii JrttlrLIeii . lIri :rro IIo coo'r'riercru\/c'f AelicrBIITeJrLlroc'lu, rtlli

nu , tQ /1/111
",A4, A

llrnrrii II,-II- npo'r'y6eparrI1a ilO.III.l959 r.
(Aonurep -,.Joqtefi'n), IiJlecTl{r;Ir -'r uolre'ilr!Jr'ctirr ii r:orl1 1,p
sarl xaHr4e)

Ia/1,\

I^lIt\
t,0



Iitilt /[,rlrI ]lCex cpaBH]lTer-IIrIto cJIa6r,r\ "u,r,rli-uii nil,I roJTyrlrrJrrr II]lrrrn,r.o Jroi'apuab-

lrlrrrcclille ItoIITyplr 6ea rrtlrr6oB r,rJrlr lrB,rrorrol. 3r'o roRopr.llr o Toir, rrro
lrpo'r'1,fiepn1leq r ocrroBuonr oArlol')ol(cr rr r],I{oJrL .ir)rrra Bperrnfl He 06.[aAaer
6o.,tr,rrrurI rpal(rrerrrorr rerrr0parypr,r n.[rl rrJrorirocrrr.

B rrpeTlrrg;,[(err na]ralpaSc nr,r l]r,rarrrcilrrJrrr dr),lrri\rrro itcrorrrrrrrta P.,. n:;r i,

.l,icc\ rtarrrllx upory6nparrqerr. 3airucuuoc'rr, P1. or a frl)elcTan.[crra ]ra $lrr'. 13.
[rtrccrr<-r:r'ptrrr uorta ro.]rbrto Jrrrrrrrc II,. Ltari ill]locrrro, oira oqcrrrr i,rHTcHcuulri\

t'l ltrIC0lt o.tettt,6rt,rrsrrl\/rc o[TtrqeoIi)1F] To-rrl(y. (llanprrlrel], i{JIrr npor;r6gpn11Lqn

:10. 1Il. 1959r. to II.,) :111,9.) Ilprt rartoii 6o;rr,rlo|i 9u'rtr.tcci{oii'Iorr]I(o rra6;tro-

I[t]rrrro0 uB.ltyrrourto n r(cu1'l)c llrlclii.,rtutr,ut r]oBIr1tIta0T, ItoIIelIIto, I] car\rLr-t ullcrrr-
lrtt-t rt 6.lrreriirx rt rra5lro/(a're.rrro c.iror\ upou't,6e1tanr1a. I{o c yl(aJrellrrorr or r\crr-
1 l)a .TIrrrtIIII oflllrqecrtarr ro.rru{a 6r,rcrpo IraAaer. J Ianpur,rep, /IJIrr /{arrHoro rrpory-
5oparrrrarrprr?:- 1 (l).:0,265A), rrr,r l.rrro(-ri\r c;, - i9, rprr u:2 (l)..:0,530,i)
t,. - l),948, npn zi .: 3 (Ji: 0,795 ;i) r, : 6,38. l0--'. ilro BIraqlrr, rrro c y/\aJr(!-

Huorr olr qerrrpa .rurrrlur x{EI nrrlllrNl rli]ory6oparrer( rJce lrty6ntc rr rny6rxe, rr rr riJ)bI-

JIbflX.IiIIII,III ltpOt1rfip1lx11t'II-npart'rllqe0ltrt llpO.3paqCII. tr4IIaaIC 1'olropfl, IUIrI NIilJtLIx

sira.rcrrtrii ? rrl)oi'(crallJtor{Har{ rra r[ur'. 13 Svnrtrlna rrcror]Hr,IHa p,. rrpnrraTl'

"'roiriTrT rt crti\il,Tr\r BIIeiLIItIIN c.rlt)fltr IrpoTy6epaHqa, a AJIrI 60.,rr,trurx ? II0.lIJ,rI0II

Ir0c ra\r.r'r sFrirrleIrilc P;. rrltollcTarr,rrfle'l co6c,ii r[ylrnqnro rrc'r'()rrrrr,lrr11, ycpci(rrc]r-
H)rlo ilo BC0rr)r rrpo'l5,6cparr11\,. .LIn'rcpccrro 0TrrLlrlrrr:r 1r1'o rryTex{ II0AxoArr-
tqoIo ur,r6opa qI{cJTrI /v-, lrtr 1ro.tt1,.111.urr npaItrI,Iqeclt{I ilocroflIt}ILrii xoi{ Pl./1,r

l Barlrrcirrlocl'r1 or' I;uttr rlc()x nrrrrr .rrtrrrr.rii FJ,-II. (crr. tprrr. 13). IrIcxo;11

t[] ctia:larIHof0, i\rIJ /(oiriI{IILI rTpII;tIIaTt, qTo <fyurtrlrrrr t{oroIIHLII{a rrpory51l-

l)atrr(a P;. IIpaiiTrrrrecrt[ rrocTorrrrrla no Jlyrry speHrrri. 3ro uarllo I]Topoe c0-

o6 l)a;r.eHrIc n IroJrr)3)r oilrrol)ol(rrocrr.r rJpory6epaHlic rt.

ilo, c Tlpyloit croponLr, Heo6xo/lnNro rrol\uoprrrryrr,, rlro r]olrpoc o c1'pvri-

Tyllc rrl)oTy6cpalIrlcB 
- 

c',,rrolI{Irllii , rr H0.rrLBft (}qlITarb, rlro rlpoTy6ctparrcq a6-

c0.rrrol|lro oi{Hopol(HLrr:r. I{art u31}ccrIlo, } .rrelioroprrrx flprtttx 11 rIJIolt'}Irrlx IIl-)o-

1'y6opaHqrlrr r| rlerrrpa.rrbnor:i o6nacrr,r Jrrrrrrrrl IIo ll;trr II r.r J( Ca+ ua6,lrrcqaercr
rrpoBa.-t. I{att olrrr,r }il1 liorJrrolrilri,rx o6r,rrc]r{)rllrIi, NIo?riIIo rtpe[noJrox{I,ITL, trro

l)a3rrr;re qacTlr rrpo'ry6epaurla ur\reroT pasHr,re TeilrrrellaTylrr,L Ilo, l{&H rllbr Bblluc
rlrli{o,rilr, orrrr{q(]cnafi To.lIqa l1pory6cparlqa B rIerITpaJIbIrr,Ix qircTrlx eTI{x JIrI-

.ruri,t rIpeBBLr.IaiiIIo BeJrIIIta, II rooTorty, cc.rrrl rlo?IiHo o6tncIILrrs IIpoI:|aJI B IIeHTi)c

riolrl'ypa rlSrier.Icrrr,rflrrr,t TcMI]epaTypbr, To IIaAo crta;jal'b, qTo TaItnc ItSNIeIIeIIIItI

ir'0Nrrr{rpilT}pril rJrrerorcrrlo,rrr,l{o R car\rrrlX BHerrrIrIx cJIoflx IIpoty6eparrrla.
13 r1o;rrlrr nce irio rlolxlru crlrrrarL, rrro npory6epaller{ B ocHoIrHoM oAIIopoAeH.

S 1r. Pacce,flrrne co.rrrreqHoro r{,lJrvrlerulfl lrpory6opallr\aut{

Il lrtclnr rral)arpaSe Mr,I paccr\to:rp[]r rJTopyIo rtl)cArrocLt.rttiy ilp]Inrcucr{tlrI

{o1lrr1,.'161 (ti): lra6,rrro4ac}roe I.IirJIy(ICIITIe rlllory6cpanrla ilpc/{crattrlrlcr c06oii
co6o:rBoruryK) i)mrrccuIo, rI r\to,riiIo rpcHe6pc\Ir, pacccrlHlllnlr trpory6cparlUClt
II:].rr\rrI0HIIexr Co.rrtlrla.

311ecr, lrr;r xorc,,-IIl 5r,t tr<ittlollrtrL rrrrrr,Iii BLrI]o/L c1e,'rauur,rii Ilartr{ B ItoIrq0

$ 2 rroi;r rirarlr,r . flrx r{crrioro])rrrX npory6cpallqeB (IlarpllNlel), 28. VI. 1959 r.,
28. IV. 1959 r., 9. XtI. 1958 r.) Ha6rIoAeHHI;re ItoIIrypLI rorlHo coBlraAaror

c, 'r'co perllrrLrorir.r[rrr ]ioIIT],parrr, o6yc.ron,ueunr,irrrr coIJrlecr]ILIII AellcrllrIert
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/[orirr.,iep-a{{en'la II Ba]r)r.xaIIrIn, }.Io I(.il ,r Ilottoropl,tx l(pylrllx ltporyScpauqen

(irarrprrrtep, 1. VII. {!151) r'., 3. VL 19.r9 r'., 24. YL t959 r.) rra6lro4euur,terr

TeOpeTItrICCI{IIe I(OnTypl)l CtlcTerfarllrlc0lilt pacxOAflTCrI Il I(pr,I.nLtlX.rttltrrtii.
([]arrrrnqr,r r 1.,.1 I' cocrar],'IrrIol'rtl)rrrrcl)rto 0,0:1.) f[ptt aro,tr iI(ocrarorlIIo l)accNIor-

llerr,.lo.rI6rto rtprrlirrfl Jrlr rurrr 1[,, rrati riati oo ]ionry])rrl .rIocrpooIILI 'rtorllrcc i!oer,

llrtlepecrro ort,ICIrrIrlr, (r1ro coBlra/(orru0 r\rolii()r ua6JrIo/IeItIILruu 1I Teo])oll.Iqe-

clirrNrr rioirrypaNr[ 3ar]rr0lrr oT r]r,rc0'r'l>r /7 ua6,irro4ertrIoI'o ysna IIIlory6eltarrqa
irall ItpacNr co.rrrroqrroIo /([cfia. (3ua,rc'rrrrfl ,[1 rrpilBclcrrrr I] ra6,II. 1.) N'lr,i o6rrtr-

l)yHi.rt.Trr c.rrel{ytotr(ee Drilrq)rrarccltoc u l)ilBIl.r]o: ItoI'Aa IJLlcof il Il ll0,rlIllta,

cori11alleHrre nrclr(Ay rra6ilrol(onlr,riirr r rr,r rrItc.rLrrllll;nrJr l{oIIT\rllaxtl,l xol)orrreo;

ri()r'I{a Bt,rcora 11 xIaJIii, colllla;'{e1lllu ll,rlox00. .[Iaultrr lre1i, /1",rrl rlporySol)allIloB

28. \/t. t9l-rl) r'. n 9. XII. t!)58 r'. Il 41'u JI ...3/+" coortlclrcrlloltllo, Ir /[.ItrI
I{1tX tltrt iro.rryril{Jtll trltartl'rrrrccrirl rro.rruo0 collna/\erttto. A IJIrI 06()1.Ix ttlltllt'5r(g-

l)irlrs,eir 1. \rlI. {959 r. rl i'r. V[. 1f)51) r', II -'12", rt ttx ua6;tol\cIIIrLtc ti too-

l)e.1r(reclirre nor{Tyl)l,r r} rtl)l,r.rll,rrx ,r tnrrrii ilitr\rolro l)aoxoilrircrL /f ,rr u oc'r'itJIL-

tILr-\ rIl)0r\16eparn1cn, lioloprno rllrclolr tIl){)r\ro?li)r1'otIIILIo ii}rilrtottrr H, Tool)c\-

I'ltrr0crirrC rr IIa6JrIo/(cIttIl,lo liolIl'y j)1, llcrlllol'o oT,il rl.trAIoflctl. /IPyl' oT /(l))'l'a
ti ri[)r,r,'rbrrx rrrrrrrrii. [[aiiTlorrrroo IIATnI i)]r nn l)rrrrocrioc npal]rI.ro, oc1'co't'rtotrIIo,

IIaBOI(ttT ltA rubICJtb o'l'or\r, arTo l)a(rc0flllrloc IIp0rv6tlllaIltlcIl co,rl]IolIIIoL).ll3.rly-
rrL,rsre crrtiriJLIBacrcfl IIa ri[)I,IJIhnx ,trtrttt.rii n1)t)'r'1,fiep;11tqer;. Ecnrt xIl,I la6rlol(a0ilI

i-(ouo.rrrrro rllilconrli;r yae.rr ttlro't';,6gpil11r1a (criaiuorr , II-...4,0"), co,rrrIclrIIoo ll3.rt)r-

rrot{r1e rt rlOIrTpe ilTIIJIII,I 11., ttllaril'lr,roCItl.I IIo l(oxol(ll1l llo 1'aItol'o y;J,ll a, Il Iloi)l'only

r\roltiilo ullollo6pcqL I)accer{III,rcr\r co,irIIcrrIor'o ur:i,rrylrc}IlltrI rIpory6opatII\etr.
]Ic.lrrr, rrao6ol)or, Ira6Jr();laenr r,rii \rl|oJr rrl.oly6eilarrr(a o.IeIIt IrI,tBItuii (cttaiti,o,rr,

H:10"), ro r{}lorrc c06orrrerrrroii a,rrrrcclr.r rrllory6o[)alrI(a r.IbI cIIIc Ita6"rtrcl(acrt

lla(rccrrrrrroc rpory6eparlr\crr r,lliryrlorrtc Co,unqa. B .ric;-t,.llI 6eltyc;torrto rtaTlrl

rIpJrilrrATb, rITo Irpory60palrr[r,r paccellr]alor rlttilalorr()o IIa llrtx co.IIrlLrqItoo It3-

..11r,1g1111t, TaIi ItaI( IIa crlctilt'l)or0,rtlIotl)iir\trr11x, CIIflfi,TX l] CI]eTc I{r, tttl;ttltitttl
(,r:. c. rrpor)r6cllaruIrn, rraxolllr\rlcorr rra /[rr(lio Co.rrrrla) r0Nrnr,r. IIo I]oupoo

rlAli.irroqAercrr B Totr, B l{urilrx oilorrx npol'y6epaIrIlit IIpolrcx0/{I,IT TaItoe paCccrl-

lrrrc. B $ 2 aroii l'Jrilgr,r.\lr,r ).of ilnortlr.rur, (lro orrrt'IlllecltarI ToJIIIIa lp011,6gpn11 1Ia

ti r\r)irrpe .rrtrrrrrrr IIo ovorrs 6o.rrr,trraq. 1'pv6r,re ouerlur Itoi{&3LI}l&ror, qro olrl'}I-
rrccriArr roJrn\a rpory6eparrrla l| llerrrl)e IJq, l)accrlrt'I'alrrarr (,T Iipafl Co;tnrlti ;1tl

\':i;ra c II:75", yme l)arlIItt lrpIlNrcprro b0. ]Io;rlo,uy pacceflIlrto co,rlllerr]Iollo

cBerar B rlclrrpc Jllrrurr{ II., rrprlrcxt)/[rr n camr,rx rI]I:Jrt]rx c,Itolx rllory6epa]Iqa.

.I(.rrx ripr,r.nr,erJ Ha r.r A.irt cJra6r,rx .rtrtultii coJIlIequoe IIB"rIytIeI{I'Ic 6ecupeulrrcr-
]jcltrro rtpoxoAr,rT qepei] IIpory6eparrerl Ir IIpII Drolu lro]He Hc rrpolrcxoAllr pao-

cerrrrr{rr. lloorouy rrbl rrprulr"rnr ri r}Lulol(y, uro IIa6"rIoI(aeiltoe .lrBJrytIcHIIe flpor\r-
6eptrrrria ttpcAcran.rrfler 006oii ]r ocrrrol]]rom ol'o co6crReHrlyrc Dr'ruccilrc, co.IIlI

To,'r r,rio r{a6rroAacur,lii 1,;1s,'1 rpory6opauqa nc oeolrb IrIIsItIIi,i (II>L0" -ll:").
B rrpe4r,r4yrr{err Nu,r }ro yqrllLrua,rnr rurrrlrrlrfl J)aocolllrtfl }la Uelrri)aJrrltlto

rt 0[)0]ltrle rraoTt{ xorrTvl)ort /(aiH0 4,rur lpory6ol)arr\ol} c IJITiJI{ur\lll. Ha6JIIOAeIT-

l{r,rr\rt{ vB,lt&rrrr. 3To cRfl]arro c re.[r, rlro rHTorIcIl]]Iroc'r'L l)acccflIIIIot'o tt3itylleitI]trr

Co,r rrrlrt :|uArJure,r bHo j\r(,n r,rn(,, ,tolr .r rr'('ncu rInoc'n, u Po'r;'5r'Patttlil t| Uoltl'pil.'t t,-

rft,r\ II Cpel(rrr{x rlaOTrtx IioIITy}lOB, Ir 1'oilbliO 1r Itpl,l.lILIrx .lrlrrtnii pacoerllllle

NroiHC.r irr.parL, IreHoroJ)yto aalre'frryro po;rr. IJlo rLrr\l 6o.[cc Beprlo, ro1'ort)/
rl1'o t| [)acocfl]IIIor\I crrorcr Co",tI{r\a ttorrr]JrrI]orcr, NoIIotrIIo, JIIIIT]rI,I IIol'.noII\ctl.llrl ,
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a rte itIruIItrI Il3.irlrrl0IIIrg. 3ro gItaqllT, tI1'o IIIITcIICIrnrrocrl paccoflrllrorL) oBLlra

B rlerITpa.TIIiIIIJX rI&crflx JrtIIlilii lirIArIItre,rlbrro rrelrlulo, uerl B I{prrlJrrItx ;rlrlurii.
.Hatl nr,rno4 orIIocIITe,rIlHo llaccerirtrrn npor;,6epaHI{auII corHerlrloro ltB-

Jl5zrr"rrrrn, rloialier 6rttr,, trc,4ocTtrl'olllro rlaAciHelr, Tali I{aIt orr orl{ltaeTctr T().;lr,lio

rra rra6.[roAerurrr AecflTJ{ upoty6epauqeB. ,[.un ortoHqaTe.]rbHoro perxeHrrfl JroIo
Ilorpoca rrbr rrpeArroJraraexl Ha6JrroAarb oArrH It ror ;r{e nporySeitauel\ rplr
]Ia3JIIIqHLIX BLICOTaX IIaA ItpaeLr COJIIIeII]IOIO AIlCIta II BLIflCIIIITL, Iiali Iil)InILfI
"IrirIr,l11 saBrrCtrT Oll Bl,tcoTLI 1-l.

B S 2 erofi 1'.rIanLr rrrJ oJrpcAcJrrr.rrr.r r!\,urrrulro lo'folrrrrrna npoty6oJ)arrr(ir
P1.71lst,[rrrr[I:i 1I, - I{. (crr. ra6.u. 6 r'r.rur Snr'. 2'l ) rr rraru,rrr, qlo 3anrrcrrLlr()crr,

P1. o'r ?u HaIi pail rpoTrrBorroJrolrirra pacrpeleJrer:[rrc rr]r'r'errcrrl]HocTr,r rr;],rryrr0ilrrrI

Co.[nqa 16no fiJrrrHar\t Bo.rrr{. Xorfl,\r],r rrorra erqe He r}r,rflcHrrJrI, rianoii rllr;ilrre-
ctttriir cllr,icJI Irrreer rartoe fl.BJlerrllc, I:ro trro;+ilro calrilarL, qro rraS.nrcAo,IrHoe

IraNrII lIS.rIyUeIrrre IlpoTy6cparrrla B oc]Iolrllor\I rrc EIlJIfleTctr pacceflrnrblNr Il3Jr)--
rrolrLle[I Co.nnt1a. (B rrpe1e.,II,rIorit cJIyrrac, 0c.]rrr 6r,r tra6.rrrogerrrroe llB.rtyqrlrrrre

rrpory6opautia 6l,I.rro ro.rrr;Iio ])tlocefrHrl,r,\r u3.rr yrltlrrctr Co.rlulla, To trbr rr(),rr)'-
.rrtirtt 6r,t paB0lrcrlto Pt.=. I Oi..)

C4e,rartut,re IIartII Ii IJltIIx Alt)/x Irallitr'1ia(tax Ill,tIloAIrt rIoI(attlblltalor, .rir'o R

rfrlnrrre upoTSr(spnvrqol] iro;rirro c /(oc'r'a'J'orlrro 5o.irr,rrroii !'o!rroc'l'r;ro rr1)t.r]r(,lil,r'rr

{oprry.iry (6).

I'"I _\ ]i ;\ \r

otII,Ei (E.'rEtr IrE IrA(]E. rEililOCTIr ]'l,OBilEii ATOr\rO B BOi{OpOi{A
l] Ill,oitl'DIil,AIIr{Ax

:s {. Ilpost)pxa rrrrc,ra N, c rrouorqr,ro rpurorii poora

]J orofi I',rraBe I\III lrbrvrtc.IIrr\r quc.uil aror{orl lol(opoAa B paa,rlrql{brx IillaH-
TOIILIX COCTOTIHIITIX paBJIIIqIILITITI IItIiIaBI,ICIIMLIMII CIIOOO6axTI{. I{Orvr6rUrrrp;,n
pesy.rIbTaTIrI' Aal]ael{hle pasIItlIItI lleTOl\aMIl' IIIi IIOJI}111111 AO ItettO't'rl1-tot-"t

cI'cIL)HII rroJlHy]o Eaoe.rlerrrrocrl ypol]rrcrli BoAopo;la n rrpor;r6epaHrlax.
IIpeai;1e Rcero i\IIn xore.rrII 6lt rrposepll'l'b trr{o,qo Nr, uo.ny-rerrHoL} riiiNrrr

r $ 2 npe4lr71yrqefr r'Jr&l]rrr. I{arr rroxaalrBaer d)rr0. 13, rrr,r Bbr6paJrrr ro 3Ht1-
arerltrr.-\ {, r<o'ropor: AaJro rrocroflrrrrr,rii xo/{ Pi.l Iu c r"t l\Jrtr rcex ;rrrur,rr,i II,-I{.,
'Icucpr, Iralt,o AonaBarrr, rrro rarioc rrr.rc"Tro N, npanr'rJrr,Hoe. l{lr aro cAeJaer\{

C nortorl(Llo fiplrBoii pocra, Irl,IrrllcJrelrHor:l Xe.rrr,71orr f34.]. F(ax r,r3rjecTHo, rtprr-
Bafl poora XeJrr,l1a ocHoBarra rrn corltrecl'rror{ Acitc.rBur.I floun.nep-aSdren'ra
II 3aryxaHIIr{, II rloarotr{y orra rr]rrnr0ll,r}ra B rriilr0rr cJrvqae. IIoc.uc aircr.reH-

Tapllbrx IlLIrIllciteIrIIl-r l\Ibr lrl'|c/l('1'a Brr.,lrr Iillltlryrc l)ocra Xe;rr,qa IJ cncrelte

lA,.i2 !.D, lg (N,),' f ,,,i2TTcl).r) l,
aa
I

r',r1e A;:= \ (1--e-'; )d't.. C norrorrir,rc t[o1tirr1,"'i1,1 (6) ler.rio troJrylrurr, c.-r(,-

-c/)
/\\/X)rl{e0 paBeHCTIIO /'(JIU tt0.ltII()fO Iltl.l5rL1p111tg .rtr,trrrt rr t":

a cli

E" : S [.d;t,: pr. 
S f , - e-.',.)d't.: ptAi..

- cn -.Jo

(14)

]-l octitl,,rt,xy lV, rr J).r, orrlioi-(o,r(,rrr,r (rrco6xo;1ulrg o11e paB rroltlr(jprilry.l'rr,

Oot)



rii,() li.rlrt Itel]BLIx 6a"ur,rroponctirtx;rturltii Irc,III)3ti rlo.itl,ilot]&'ubcrI rrpttrlo 1r:]lll-r-

ltrIrril,Ilnt{rl IIoJIyIlIIIprtlIai\tlI ItoII'uypot}, a IIail,o I}LIIIIIcJIIITb tr.)., rr0 opcAIIoilly

BlralleHr.rIo I).r/i, AanaerroN,ry cpoi{}rr{N{rI lI BLIcilrrrNIlI aIJrcl{aMII 6a.ur,ueponcttofi

ccltrrn), r{br r\ro}i(er{ c uoN{orrILrc rtpunoii llocra Xo,rlbllii lloayqllrr, 47. flo;1-

crauJrrrfl 41. u titopnr;rny (141, r\rr,r rroJryrraLrr\r rcopclll{eoltoc IIoilHo(} I'I3iI),rlc-

Iryc) .rr,rl1rrr 8". IIc,urr Ilailro ltcxorllloc llIIarILlntto l/, llcpHo, ro E" Tloltrtuo
coBrra/{a'lb c na6.rrcllellHIjtr[ ]r()JIfILIi\l ll;J.t)ruoHl'lelt r/) /(aIla0il{blrl {roprly.rror:i

E':\Vi.lo. (15)

(Srraueur.rn BrtIlItI,ia,iIcI{rIII}Ix IlItIpttH trttsltii W.,. trp,rse1qctll,l tt 'ra5;t. 2. }IurcU-
cr.lBrroc,Tb r,13.ilvrreiltlfi qcH'r'l)ir co.rurcr.[roIu,l(r'rcita -1() xoporlto ltatret:lua.) Tatilte

I}IIIIIIIC,J]OHI'If{ NIbI ]]bIIIOJI}I]IJIIT /UIfI ;I IIIUTii II, 
- 

I T- .T'PCX ITPOtY6tIPAUI(E]]' II

ilo,ir1rr1gs1rr,,c rral\'rrr ol'IroilerllLfl E"lE' nptutc/(clltl ll r:a6.rr. 5. Rtr71no, qro lloc

Brrir(rerrrrfl E" f E' 6tuat(u n eArrlrr.rrio. Xorrr NIl,r rllloLropIt.tItI l/, ToJIbIio l{JIrI Tpcx

rpo'ry6cpatlucB, xrbl )ril{e lro;ricu 6r,t'rr, ]rr]cl)cHrr r] Tolr, 1l'r'o Ir3JIo]NcIIHLIiT B $ 2
r.'r, I \r nc,r,o/i( orIpeI[r],'rrorrrrl At/, ua,rlcirieH n Itpltric]IIINI n utrrneii pa6o'r'o.

Ta6nrrrta 5

3( ). I I I. 10i9

28.I\/.J959

0, $37

1 , 
()(;

{ ,09
l,.19
0,9ir0

1,02
0,IJ;J
j ,0:i

28.IV 19,:9

28.VI.1959

E"IL'

I,O2
0, 990

I ,03
'1,20

I ,0c)

0 ,9;;
lil

rrrory6cpalreq 
| 

,rr*

IIo
llp
II,
II;
I [.

II.,
tIi
II,

II:
lI.
tl,,
fIo
}I,
H;
H.

$ 2. BrruncJrerrrre rrrrcJra aroiltoB rro rroJrrroNly I{BJry{IcIII{Io ,llrllrrrrI

1[;rx arrluCcLIOIlI{bIx nrtrrttr,i tU]ory6cpaIIqeB IIoiliH0 IIpeIIe6petIL rrpOqCC-

catrl.l RLIIIyII{AeHEOTO nl.t"rlyqclllIrI JI CIIUT&Tb, alTo oIilI lloSIII'II{aIOT 1'OJIL,I{O

I13-Ba crrollTaIiHLrx IIepcxo/lorl' B STor\I c'1I)(Ii10 r\loiliIIo IIo IIa6'r]]oI(cHnoNIy

rro"rrllor{y I,l3JI}zqgg1119 JIr,lHrIlI l]' HC.[ocpci,\cr]l]eIIIIo ilLI.II,IcJIltr[, ullc.iIo tUlor\lo l]

rIa BepxHeM ypoBr{e {, rlo cJrel\\Imqe1:i r[clplry"ue:

^r 
4nE

'u":-4rh'r*'
I{co6xo4r,rruo floAqepfiHyrr]1 arro aror NreroA IraAo rlpllr\Ienrrrr, c ocropo]H-

HOCTr,rO. EC,nrt lnuttfl o6pel{euerla car{olorJrorqe}I1,r0Nr, To ee I{cTI,lEUOe rIOJI-

Hoe r4a.ryqeur,re (E) 6o,nrure Ha6,rlolleHHoro (E'). IlpltueHenue $oplry"nrr (16)

B AaIIIIOM CJIyqae MOII{CT IpIIROCTI,I K HeilepHr,INI SaHI{}I(0I{HLIII SHarIeHUflM l/,,'
floarouy rvrbr rlprrNlelrtrclr aror crroco6 ToJIbIto H cpeAIrI{r,I lI BLIc[IuM qJIeIraM

cepur{ EaJlbnrepa, r{oropr,rrJ rrpanTrrqecKrr cBo6oAHr,r oT calloroI.JIolq,eHIIrI.

Brt.rnc.reEubre ranrdlr o6paBorr BHaareurrrr Nr(tt 2 7) npuse4eHlr B 146fi. 6

B crrc)Ayroqeir.r naparpa$c.
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I Iporl'6clrauel1

1.XI.1956 r.
zr.XII.i958
9.XIL 19lB

23.IlI.l{)irU
30.rrr.1959
28.IV.1959
3.VI.l fl,l9

24,YI19itl)
28.VI. {9.1!)

1.VI t.191-19

2 . 1013

8. I(jt 3

3.10r3
1.10r{
1. 1()tl
7.10r3
1 ..10"
j . l0r3
j .10,4
j .1014

8, 62 . 10r0

3,72. t}tl
1 ,88 . 10n
9,35. 10'r
1,19,10"
8,98. 10r'
9,76,10'r
1,02.10'r
I ,77 .1012

1,34. l0t2

2,80. 10to

1,37 .1011

7,11.10'o
3,50.10'r
2,24,10t1
{,31.101'
2, lg . t1tl
1 ,57 .1010

3,36. 10'r

2,06. 10'1

1 ,99. {011

t ,45.1.0t1
3 ,7 lt. l01o

1,51 . 10"
I ,50. 10n
1,40. 10r1

{ ,81 . 10r'
1,11.10'0
2,t2.'t}tl
2,16.10'1

2,41 . 70to

1,60. 10u

5, 59 . 1010
'l ,63.10r'
1,86. 10r'
1. ,77 . 1.01t

2,93. l0'r
I ,40. 1oto

1 ,35. 10"
1,99.10rr

3,44.1010
1,85. lott
7, 16. 10r0

{,95. 10'r

2,48.1011
1 ,68 . 10"
4,85 . 10"

,1 ,92.!}tl
2,70.t011

$ 3. Br,rulrc"Ilelrr're rrlrc.rra aroMoB no (py[nqur{ rrcrorrn}Iaa

Ilepurre qJIeHbl 6arr,lrepoHcnor:i cepr.rr,r o6pelrerreur,r carronorJrorueur.reu,
r.r HeJrf,3fl rrpr4rreHrrru, n Hr,rL{ {oprry.ny (16). floarouy Har\{ Hy}r{eH Apyroft
IreTo/{, rtoTopbrft He Tpe6yeT oTcyTcTril.lfl carrollol.JrolllefltrfI y paccrraTprrBae-
h,Iorf .[I,rHI,Itr. Harvr Ka3aJloc],, ar1'o B Tal{ort (rryqae qeJlecoo6paBHo rrprlNrelrflTb

cJreAyroqyrc Sop,uyny, BbrBel(eHrryrc E. P. MycreJlor\r r4 A. E. CenepHr,rM 135]:

D-t ). 
-

(17 )

rAe crarr4crr,lqecnr,re Beca ypoBr{efi gr- !, g,,-Zn',. Ila4o no4ucpn}ryrb,
rrro D clyrrae llocToflHc'I]ta P-,. orHocr4TeJlbHo ). rr c(}epe Jr?rHrrr4 (e S 3 r'JI. IV
r\rbI yme AOHaSaJru, rrTo rr,rHr,rr.l rrpoTy6epaHIIeB )rAoBJreTBop.EIoT 3Tol\ry ycJro-

nrrrc) ara {opllyla nBrrflerct{ BrroJrHe o6rqert r,r ce rro}Kr{o [prrN{euflrb rrprr

o1'cyT0TBrrr4 Tepr\[oAr{Har\,rnqecKofo paBrroBecr4fl. B S 2 r'Jr. IV Nrbr rroJryqrrJrrl

a6coflrorgbre BuarreHr,rfl P1. y.rln DcL)x uccflel(oBalrur,rx Har\,r]I ilpol'y6epanrleu
(cu. ra6.r. 4). Ftpolre roro, r\rbr onpeAeJrr4Jrr{ r,I [poBepr4Jrpr allcJro ffr. iloA-
cTaBJrflf 9TU SHaqeHr,rtr B sopNry.rry (17), r{br r\ro}r{er{ np.s[,ro Br,IqucJrurb Nl,.
C.le4ye'r orr\rerlrrb, sro caMorroulotqeHue HI,IHaH rrc Molr{er craa.blBarbc.E Ha

Be[I{rrr{Hax P7- u Nr, rroETo^ry oil}]eAe.rreHHr,re rar(r,rrl o6paaolt {, cuo6ogHrr
or can{ororJrorqeHtrfl. flo $opruy.rre (17) ubr Br,rqrrcJrrrJrrr AJr.fl Bcex Halr[{x
npo'ry6epanrleB N,, (n:3 - 7). Pcaytrrrarr,r Br,rarr4creHr4fi rrpurJeAeHLl n ra6r. 6,
tl'ro6r,r cpaBur{rs peayJrbrarr,r, AaBaer\{bre o6elt,rrn rloprrylarrtu (16) u (17), nri,I

err\c paB B6rarucilrrru Nr. Itax Br,rAHo B ra6Jr. 6, nouul Air.E I{airiAofo rlpo-
ty6epauqa o6a enaqeuv.n N, MaJro orJrllqalorc.rl Apyr or Apyra. flocxolr,tty
111)r.rrreHeHr{e r[oprrrynr,r (16) nno.nne o6ocuonauo 4,na Jrr.rHI,Iit, cuo6ognr,rx or
calrorrorJlorqeHr,I-fi, cefi.rac MEr ItocBeHHLrM o6paaont /{or{aBaJILI, r{To B Hatuenl

cryqae rlrolnuo nolrbsoBarbc.r $opMyroft (17). flpar71a, Sopuyna (16) aaet N,
rreMlroro Merrr,uree, uerr {opuy.na (17).flo-nlr4r.trtolly, aro SIraqI{r, 'rro Fl .
Bce Hie o6pel,reuer'ra cfia6brll ca^ro(orJrotqeur,lbu. 06 Srorl peqb 6y4et trArrt
n cJrcr/(yorilerl r.rrase.

ooo
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3,33. loro
I ,73. 10r'
7,01 . 10to

1,64. 10'r
2, 10. 10rt
t ,1t3'10tl
3,{1.10rt
1,99. 101r

1,38. 1011

2,/rO'l}1l

3 , 
/r0. 10'o

1,93.J0rr
7 ,54.1010
l,17.lott
{ ,89. 1011

I,()8.10'r
2, 55 . 10"
7,18.1o'g
I ,04 . 10"
1,92.10'r

2, 78 . 10[

I ,,t4 . t0t1
1,03.101r
9, 12. 10to

3,64.1011

9, {2. 10'0

1,90.10r1

1 ,37. 101'

1 ,29 . 10r1

{i,213'16"

1,12.10"
2,31t. 1011

2, 6il . ior '
2,19.10"
6,50.:10rI

I ,86. 10"
3,5J . 10'1

3,70.10u
4,70. 10tt

6,38.,'l01r

1,88,1l01'
3,0{.l0rt

ll,:t3.1()r'
3 , 21t. 'l1tl
,t 

,15 . '10t,

2,61r.{011

4, 19 . 10tl

2, 6.1 . 10tr
3,21.101'

Itou6rnur,rpyfl rpu f i)yrrrbr rrrce.il lV,,(tt:2, n:3-7, tL>-.>7), rrr,r rrlre(ru

/lo He(oropofi crclreuu [oJrHyro ]raceJrerrHocrr, yponr.rerli (n-.:.2) aTorroB ttol(O-

lloAa R npo'ry6epauuax. 3ro xopomo Bu/{Ho Ha r}lur. 16. ThrrepecHo oruo-
1'pIT6r IITO OT ITTOpOIO AO TpCTLCI.I) ypOBIIfl TIIICJIO aToIIOB OTIeIII) Iipylro, Ilit
/{Ba rroprrAn& r]eJrrrrulrrrrt, riaAaer. (B uarueii 4pylolt pa6ore l26l115,1g11 perrc-
fiLttl ypaBHeHlli{ cTar(r,IolrapflocTrl i\rr,I

IroJryrrr,lJrr{ ,4.rra rrpo'r'y6elraHr(a 30. I II.
1959 r. arr.rcJro N,, roropoe rrplll\rep-

rro Ha ulecTr, IlopgAl{ou 6o.nbltc, .tc,lt

rrrrcJru Iy', arolo ilie flpory6eparrrla.) Ho
oT TpeTLOi'0 /{0 rreTBepTofo IrJllr rrflTOl'o
ypOIJIIrl rIl'ICJIO aTONIOII 3IIiltIlll'OJIbII0
ntelleg I(p)r'ro rlailaer. 3a'relr, Ira tll.rrlarr

c ll:6 tr.rur ll:'./, N,, ttelrH.r|o 1-llt-

cTcr c yBoir,rrrcHrrexr rlor\repa n. I4Ha.re

foD0p'I, y aTor{o]] Bo/Iopo/(a ilr\recTcfl

I I c 6 o JI r,]x a fl rr e p eI.I a c e JI crl Iro c r r, Il LI c o It I,1x

\rponrreii. B pa6ore [26] 6ytqer rtor{rr3il-

IIOr rITO TaI{afl IIepeIIaCe.xentroCT r, o6yO-
JlonJrrrcaercrr rrporleccalrr.r pcrtorr6urra-

[]1r1.

I{crarn crraBarb, l(.lrrr 5a"-ir,rre[ior]-

oriIlx JII,IIII{ii, ItoTopLre IrrcroT o6iltrri,i
rl{}nHrrii ypoBerrb, r}opuy"ra (17) npllno4r4r n [prr6Jrr,rrreHHolry coorHorueHuro
P, ". N,,. floarorry rroJryqeHur,rii HaMr.r xoA P1 c ), (cl,r. Snr. 14) upooro
orpalHaer 'r-or $artT, qro or n-3 Ao n- 4 ri tx-\ rr?rcJro { ua4aeT,
a fiororr or n:5 \o n-6 u n-7 ,rtrcro N,, pacrer. Bce BTo, paa5r-

treeTctr, cBtISaHO c rrexaHrl3lraMr,r Boe6ylnAeHr{fl r,I r.roHr43arlrrr{ BoAopoAa

n upory6epaurlax. 3tn,u Eonllocarr flocrrrrrqae'rcrr Harxa Bropafl 1-ra6o-
ra [26].

l,g

/4

tirlrr. 16. [Iace.ueuuoctr ypotueii arotr{ort

BoAopoAa n npory6cparqe 30.III,1959 r.

'fa6ruLla
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IJIABA VI

II CCJJEAOBAH I,IE CAII OIt OIT.IOIIIEH I4rI y eM ilCCI{O H H LIX "III{ H II ri
nPOTyEEPAHTIEB

$ 1. Br,ruuoJrerrrre 6a.rrr,ueporcmoro AeKpeMeHTa, cno6oguoro
oT caMorrorJrorqeHr{fl

Oupe4ereuuarr B rrpeAbrAyu{eft rJraBe }raceJreuHocrb yponrlei,i BoAopoAa B

qeJlor\r cno6o4r.ra or BJrr{fl}rr{fl caMonorJrorr{er-urs. flocHoJrbny y Hac yE(e ecrr,
qr{cJra ly'r, }ro?r{rro AJrrr [epBDrx qJreHoB 6arr,rreponcxoii cepr,rlr no c"ne4yrorqefi

Soprr5,ne BrJqucrurr, Teoperr{qecxoe rroJrrroe rrar}'rre}l{e Jrr.rur,rrr, cno6o4uoe or
CAIf OIIOI.II OqEIIIIfl :

E:\fle hv,,,. (18)

O1ras11111r,,r, /J c ua6.rrro/(crIr{brr\I rIo"rr}Ibrrt rlr,r\rrIeIIlcrt E' , \rtr r\to}1{c}I yil}IarI),
IIO cttoJt)It0 pa3 pacorlafrpllBilc)r\r&fI Jrrrlrrrrr oc,,ra6.rr cua rr3-lla caNrorroIJIolqelrllrr.
Ire;v.-rr,tnrr,r rar{r.rx ur,rrrr,rc.rlorrrrr"r rrllcAcranjrorri,t r ra6.r. 7. Xo71 oruoureuun
Dll!' tt 3ttBIIoIIr\locTII or Irorrepa .rullnlll /? .iryrlrrre ilrrAelr lra rlinr. 17. Boo6rqe

Ta6nlrqa 7

lll r1,

1[t,or-rOcl)attc]l
Iro 1I3 }I, II.II;

J .XI.1958
4.X1I.19;B
9.XII.19il8

23 III.i959
:l0.III.195fl
z8 IV.19){)

3. r v.1 959

24 .v r .19:t)
28.YI. 19jt)
1.YII.19;1)

5, 18

16,5
7 (lo

qa)

20,8
{8, 0
19 ,8
3,40

24,9
22,0

1,52
i,ztL
1,72
zl ,4')
lt, !7

3 ,87
1,38
5,20
lt,02

1 , Lt
.) r.)

l, 13

2,28
t ,93
1,5i1

1,86
,1 ,ti
1 ,89
I ,83

I ,06
1,30
1 ,06
1,4!
1 ,37
1,30
1,42
I,12
1.,57

1,28

I ,03
1.,07

1,02
1 ,19
1 ,18
1 ,18
| 

"'t

t lro
1,12

roBoprr, JrulF,trfr H, o6perueHeHa crreHb ctrJrbHbml caA,Iolor.JrorqeHr,reM. Or I-I,
lo II, nJrrtflHrre caMoflorJrou{eur{fl npyro rraAaer, Barer\{ oT }'Iu lo H' Hu rr

II. olnourenve Ef L' nocrerrerruo [p!r6Jrtrmaercrr ]i ei{r,rHr,rqe. Xors Harrrrr
itHaaleHurr Ef E' spfl.A Jrr,r oIIpeAeJrcr{br c roqHocrLro 6oree secnoJrbr(r{x IIpo-
I{eHToB, Ho Bce mc r.ro}r{Ho cqr,rrarf,, rrro JrurHrrfl H., narepuoe, o6peMeneHa
c.rra6lrrr carvlorrorJroil{eHr{err, Tan rtan y }rccx Harxr{x npory6epauqen orHo-
rreuLro EIE'(I1,) HeMrroro 6onr,ure eAr4Hrrrlrr (y upory6epanqa 24.yI.1959 r.
Jlr4r-rr,Irl FI. c;ra6ar, ee rrorlryp rreHaAelr{Hr,rli r,r ur,r or6poclr;rn ary Jrr.rurrrc).

tr4nrepeclro or[,reTrrTE,, rrl]o, cor"qacHo I{alrrn{ peliyJrbrarar{, BJrtr{flHtrIe caMo-

lorJroqeHr.Ifl rra ar{uccr{orlr{bre Jrr,IHrIr,r npory6epaHr{eB sHarruTeIbHo cr,rJrbHee,
qer{ ilpe[[oJrararcT Bce llpyr.rre aBTopbr. Flaupnuep, Ha ocHoBarrurr peayJrb-
rarou sa6uro4eunfi M. MuHnapra n 1{. C,ro6a [17] u Ap.A.Vnao;rr4 [1]
c4eJraJr cre4yrcu1r,ri,i Br,IBoA: (B II, cailrololJrou{eHr{e rrof BJr flerct{ ToJIbr{o

y 6oree flprulx upo'ry6epanrr,eu, B uau6onee ,rpnlrx r.rB r.rccJreAoBaHrrErx



rrpory6epalrqax r4HTe]rcrrulJocrr) JurHr4rr ]Io ylrcur,ruer.ra 6lar-o4apfl caNIorlorJrolqe-

flr,ro rlpr.{il{eplro B 2,4 paaa... l-I,, u 6onee nr,tcoltr{e rlilelll{ cepl4r'I Ea,nnuepa

[oqrr,I cBo6oAHbl or carrorror'.[oil{enr,IrrD. Xlhr naurnn, qro y Itel{oropblX flpl{]'Ix

npory6epanqeR Jlr{rrLlfl IJ" oc"rra6nerra }tB-Ba carloronJlolqcul,Ifl u 20-25 paz.

I{ponro toro, 11, u II, roxte o6pemencnr,r }[or]o.rrLHo crIJIrIrLIr\r caL{orlotJtottle-

rrrorr. fIpanTia, npory6cpauq6r 6r,rnaror pailur;tc. f{.rrrr npxtrx Ilpory6(:}pat{qeu
rlJrr{rrlrlrc car{orlo r,llorJ-(cl{rlf Re.rllrlto, a A.rrf cra6i,rx - r{aJlo. 3'ro ncr'ro IrLIpa-

Htclro B Ira[rrrx Aarrrllrx, ilpunol{olrllLrx n ta6.u.7. FIo l}cc ?r{e rIo}ItIIo crrrr-

TilTL, rITO Apy III,Ie aB'l'OpIJ IIe/[OOI{CIII,l]i1IoT IIJII4 TIHIIC Cal\'tollol'JIoIqCTIII'IrI, TilIt

nan na6nroAeuHblfi rraMrr rrpory6epauerl 24.yI.
1959 r. AoBoJrbHo cfla6brft, oAHaHo rrr{rerrcl{B-
rrocrf, ero ruHralt Ho yxlerrbmelra I,rB-Ba ca-
MonorJrolqetrnfi s 3,4 paaa. Eonunafl paaHr,rr{a

Me?HAy Irartrrrl\{rr pesyJlbTaTarrr4 r,r AaHHr,rMrr Apy-
rrrx aBTopoB, rlo-Bl{Alli\{oitry, o6r,Rcrrflercfl TeM,
qTo paHbrue car{oIIorJloqeHr4e orrpeAeJrfi]ocb
TOJTE,nO rIyTeM cpanueulrfi r,rnrencltsuoctei,i
paausrx ruuttf,r., a MbI HerlocpeAcrBeHHo l]Llqr,r-

cJIrlJII4 BJrI{fl IrI{e Catr0[OrJIOIqeUr,Lfl .

flocxonnny flepBbre qJreHbr 6arrir,reponcxot
cepr{lr, .occ6esno I{,, o6peueHe}rbr caMorrorJro-

uleHrreM, na6nroAeunufi 6amiueponcnuft AeHpe-
Merrr cr4Jr6HO l,rcftalHell CaN{OIOIJIOU{eEI{eM rI He

cooruercrByer 4eficrnurenr,socrr{. Brrue Mbr

Bl{rrr{c.[r{JIII Teoperr,rarecltl4e rloJIHbre uBilyqeHlttr nuuufi, cno6o4nr,tx or ca-
MorrorJrorqerrun. Dro rIoBRoJI.rIer Har{ olpeAerlmr 6anrueponcxr.ut /leHpeMeHT
upory6epauIIeB, Il0IIpasJIeHnbut 3a caNlorlorJrorqeEr{e, Peaytr,raTl,r RErqr{cJre-

nrul nprane4eurr o ra6n. 8. Sna.reuus E u E' Bbrpaxrcrrbl a apef c.u,' . cen,

fina H6, H,, lr eqe 6orree uoaT{Erlx ureHou 6a.rm,ueponcnoi.i ceprru Mo)r{Ho

cqrlrarb, ,rro E-- E'. B ra6u. B 6pocaerca u rJIaBa ro, .rro ucrugur,rfi
6anr,ueponcxraft 4expelreuT BnaqlrTelrr,Ho npyqe, uelr ua6nm4eunr,rfr. 3ro uona-
BLrBaeT, qTo Heo6xoAuMo ToarEIo ncltJlloqr,rTl Bnllfl{r4e OaMO[OUrOIrI,eHUfl y gMI{C-

crroHHbrx nnnnft IIpory6epanqen.

Qut. 77. Bm.rsurae caMotrorJro-
u{eEr{f Ea rroJrrroe rrsJlyqeErre
ttulo.uft Ha-He npory6epaurla

30.III.1959 r.

Ea;Iblte-
poBcHilii

I(er{perreII'r
(rcruII.)

1.X"r.1958

4.XII.1958

1 ,7$.10s
5,01 .104

1,65.10r
8, 49 . 103

5 ,79 . 10'
3,04 . 10s

2,00 . 105

1,15.10s

E arlrrc-
potscrirrii

ller{pcnIeIIT
(ua6r.)

ttr

1,0
0, 33
0,17
0,72
0,061

1,,7

1,0

9,11.10s
7 ,61t.704
1,83. 101

9,00. 103

5 ,99 . 103

3, 04 . 103

3,30. {06

:J, 73 . 105

12
1,0
0,24
0,72
0 ,079
0,040

8,9
1,0

II^
IT.
II.,

I]f;
IT"
Ilr
lIo
H"

!5 Uau. HnhrMcnofi o0cr,pBar., r, XX\' .)).\

tlt'

Ta6ruua 8

IIpory0e-
pallell Jluuurr E, D



Ta 6rrqa 8 (n,po0onuceruuel: I

zr XII.t958

9.XrI. {958

23.tIt.,1959

30. Iri.1959

-..

28. rV.1959

3.Vr.1959

4 ,88 . 104

4, 60 . 10{
3,02.104
r,73.L04
1,39.104

2,52.103
1 ,13.105
-?, 04 . 104

1,96.r04
1,22.r04

f,6,75 . 103

4,23 .705

2,15.t0*
a 6,09.r01

4,30.L04
2,86.104
1 ,05 . 104

5,71.103

6, 05 . 105

7,46.10s
7,ts.t04
5, 06. tr04

3 ,66 . 104

1,69.104

; 5, 38. 103

4,03 . 103

4,83.103
4,40.10s
2, s8. 103

7,46.103

5 ,29 . 105

1 ,30. 105

8,50.104 :

3, 36 . 104 
""

2,48.701
9,70. 103

4,55.103
3, 79 . 103

lt,02.103
5,59. {03

2,58. 103

7,77.103

5,20.106
1,53.10s
8,94.104
7,68. 104

6, 96 . 101

Dattlrtc-
poB0firrii

IeIiperrerIT
(rraOr. )

0,43
0,40
0,26
0,15
0,72

1,0
0,27
0,I7
0,11
0,060,

,i
1,0
0,28
0,20
0,13
0,049
0,027

4,1
1,()
0,49
0,35
0,25
0,12
0,037
0,028
0,033
0,030
0,018
0,010

4,1
1,0
0,65
0,26
0,19
0,075
0,035
0,029
0,031
0,043
0 ,020
0,014

314
1,0
0,58
0,50
0,46

I ,33 . tos

5, 97 . 10r

3,.22.'101

1 ,73. 101

1,39. 10{

1 ,99 . 106

1,91t, 706

3,[4.19t
2, 09 . 104

i,24.104
6,75.103

9 ,87 . 106

9, 53 . 105

1 ,39 . 105

6,09. 104

3,1t0.104
1, 05 . 104

5, 71 . 103

I ,26. 107

6, {0.105
t ,38 . 105

6,95.101
4,31.701
1,69. 10r

5,38. 103

4, 03 . '103

4,83.70e
4,40.103
2, 58 . 103

1",46.703

9, 52 . 106

3, s6. 105

1 ,28 . 105

4 ,35 . 101

2 ,92. 101

9 , 70. 103

1r, 55 . 10'
3,79.103
4,02. 703 .t 

,.

_.5,59.103 !
2, 58 . 103 

1,

1,77 .703

'l ,0'?,. 70'
5,92. 105

t, 66. 10s

I ,09 . i05
B,/r i.104

H,
If;
]I
HL
H.,,

Ho
Hp
H,
H.
H"
Hr

Ho
I-Ia

H,
H6

H.
Hq
fl,,

Ho
Hp
HT
H;
Hu
H.
Hr
H,o
I{r,
H,,
H."
H.n

Ho
Hp
H,
I-I r
H.
HE
yl 

rt

Hro
Hrr
Hr.
H,,
Hto

FIu

Ile
H,
Hi
H.

Ea.nlttc-
poDcHuii

Aer{peneIIT
i(uorrrH.) _l

0, 36

0,16
0,086
0, 046,

0,037

10

1,0
0, t8
0, i1
0,064
0,035

10
.t o
0, 15

0,064,
0, 036

0,011
0, 0060,

2t
1,0
0 ,23:
0, 1{
0 ,07 7.

0,028
0,0083r
0,0066
0,0079
0,0072.
0,0042
0,0024

27

1,0
0,36
0,12
0, 082
0,027

10,013
0,01{
0, 01i
0,016
0,0t)73.
0,0050.

t7
1,0
0,28
0, 18

0 ,14

tlpory0e-
paIIelI



flpory6e-
paEeu Jllrsurr

Earr,Me-
poDcuuii

[eHp0r{r]rrT
(na0r.)

Ta 6"n llqa 8 (onotr,uanue)

BaJrsllc-
poBcHxii

IefipeNlelrT
(rrcruu. )

3.Vr.1959

24.yl.1959

28. Vr.1959

t.vIr.{959

2,28.104
1 ,82 . 104

1,91.104
I ,21.104
7,58.X03
9, 13. 103

3,18. 105

3 , 10. 101

B ,77 .10s

4,65.103
3 ,1t7 .103

6,41 .1C2

7,50. I05
I ,76. ljs
1 ,03 . 105

3 ,2!. 104

2,39.l1'L
I , 28. 103

lt,55. 703

3 ,30 . 103

3,42.704
2,23.103
2,10.10s

6,1r5' 10s

{ , 80. 105

1 ,07 . 105

5, 80 . 104

lt,78.l0o
1,71.104
9, 52. 103

6,92.103
6 ,114. 1gt
:1, 59 . 103

3,33. 103

0,ls
0,72
0, 13

0,079
0,050
0,060

10

,,0
0,28
0,15
0,{1
0,021

1,0
0,59
0,18
0 ,l/t
0, 053

0 ,026
0,019
0,019
0,013
0,012

3,li
1,0
0 ,60
o,32
0,23
0.095
0 ,053
0,038
0,036
0,020
0,019

2,28.704
1 , 82. 101

7 ,91. lj\
I ,21. 104

7, 58 . 103

9, 13.103

1,08. 100

lt,27 . tja
I,03.104
5,24. t03
3,47.103
6,4t.102

I,87. 107

9, 15 . 105

1,S.'5.10i
5, 05 . 104

3 ,34. 704

9, 28. 103

4,55.!04
3, 30. 10'
3,42.10s
2,23.103
2,70 . 103

I ,42.707
7,23.705
1 ,93. 105

7,1t3.704
1r ,69 . 104

1.,7 1.10q
9 ,52. 103

6,92. 103

8,l1tn.19s
3,59 . 103

3, 33 . 103

0,039
0,03{
0,032
0,020
0, 013
0,015

1,0
0,24
0,12
0,081
0,015

20
1,0
0,21
0,055
0,037
0,010
0,0050
0,0036
0,0037
0,0024
0,0023

20
1,0
0,27
0,10
0,065
0,021r
0 ,013
0,0096
0,0089
0,0050
0 ,0046

Ilr
1,[zr

Hro
I{,,
FI,,
llrg

IJo
II"
II,
il;
II"
rIc

FIo

FIa

H,
II;
H"
lI,.
Itrr)

Hro
H,,
[I,,
H,,

Ho
FIp

H,
H;
FI.
H,
H

4
H,o
}I,,
H,,
FI,,

.,s 2. BuvracJrellrre reoperrlqecxllx nolrtypoB, cr;o6oArrbrx or cayo[orJrourelsrr

B erorr uaparpa*e rraj\r xore,rrocb 6r,r B6r.scHr,rr6, nax caMotrorJrolqeHue
cl{asblBaeTctl Ha r(oH1'yllax uepBLIx 6arr,nreponcr{I{x Jtr{rrr{fi. ilo^ aToro Hy}r{Ho
BI{AII,ICJIIIT]; TEOPCTHqCCHI,IE ITOIITYPt,I, CB06OAHbIE OT CA}IOtrOrJIOtrIEEII,FI, I{ CPAB.
IIIITI, I{X C IIA6JIIOAEIIIIbIMII ITO}ITYPAMII, FICIPYATTO 40I{A8AT6, STO B CJTYqAE

coBilrecrrroro AeiicrBt{rr ,flonnJrep-at!$ertTa r{ Baryxaillrn {ynxqraa paclpere-
Jr0Hr4E UsryqeHufl Rrryrptl Jrr,lHlrr{ AaeTcfl {oprvrynor?

,, : --L I 
"-o' - f;lt - 2uF (r)l) .I nLlup I

(1 e)

15*



Orcro4a cJreAyer, rrro reoperi4secHr.rri r{oHTyp, cno6o4nr,ui or caN{orlorJrorqeHl,Ifl,

olrpeAeJrrrercfr cJIeAyroq,r{Nr Il blpa E{eIrLrerl :

L: E J"-o'-'--17-'- ltatxo\" {7'-
(20)

flo oroft $opuy.ne MEu Brrqr{cJrr{ru reoperllqeclrlre I{oETypu nuuuft H,, Ho u H,
4ra upory6epauqeB 28.VI. 1959 r. r 24.YI.1959 r., noropble cpeAr{ Bcex

Hamr4x upory6epaur{eB r4Meror coorBercrBenuo nara6oJrblnee r4 Hal{Merrbrnee

caMorrorJroqeuue (cu. {ur. 18). Mrt nocrpouJtr4 lr rlpocrble, n norapu$unue-
cfiI{e Korrryprr. (Dur, lB roxaar,rnaet, qro BJII4flHT{e caMorlorJrou{eHrlf Ha

I{olrrypr,r trepBr,rx qJreHoB 6amlreponcnoft cepr.rrr yArrBr{reJrbEo neJrrano,

3ro oco6enno ffcuo Br,rpax{e}ro \Irrr lrfir;vtt4 H, npory6epasqa 28.VI.1959 r:.:

I4B-Ba caMotrolJrorqeur{.s ona oseHb oI,rJIbEo ocna6nega r.r ee Itouryp [oJI-
aocrEro r{cHa}HL}H. C gpyrofi cropoHr,r, xor.a rlpory6epaneq 24.y1. {959 r.
I{Meer caMoe cla6oe iauonornoqelrr{e, Ho efo JMrtrrfl Ho rox{e clrJrbHo rrcHa-

,HeEa caMorrorJroqeurrel{ fl 1a}Ite ilvr:auttt H, aroro upoty6epauqa o6pelteuena
saMerrrr;rM calrorlorJroqeurreM. tr{sa.Ie rotsopfl, /{ame Afin upoty6epauqa
c ue6o;nrmuM caMorrorJrorqertreM na6nro4eurbre HouTyprr Ho u Hu cunr,no
oTlr4rrarorcfl or reoperuqecKrrx HorrrypoB, cno60;1ur,rx oT caMorrorJrorqelrr4f.

floarorrry ur,r cornacsrr c I. C. I4eanonbru-Xono4ur,ru [15] B rou, qro flflpa
norrrypoB H, lr Hu c caMotrorJrorqerr.reM He flBJrflrorcf Ao[rrJrepoBcnrn\(r{.
O,quano Reo6xo4uuo troAqepnuyrt cJleAyprqee: rreJlba.fi ctllrrarb, qro eru
rrunuvr ,rte pacrrr{pflrorcs flouunep-atf$enroru. Bepuee roBop.rl, fionu.nep-
a$Sexr flrpaer l'JraBrryro poJr6 B pacrrlrpeHlrm ilu:r.nir Hn u Hp, a raa]fie r{

Bcex Apyrr{x nunrari upory6epaur{eB, r{ ToJIbno r,IB-Ba cr{Jrr,Eoro caMo[ouro-
rqeur{fl norrrypbl II, r Hu orrl4salorcfl or l(oltlrrepoBonoro r(oHrypa.

Our. 1B frortaBbrrlaer, qro reoperlrqecRue norapnSur,tuecxr{e r(ouTypr,I

Hr, Hu u H, rpe4craBJrflror rrpamTutlecnlt rlpflrrt;re JIrIHIrtr4, B 1'o BpeM.a Ran

ua6.nroTlcnrure JIor&pl4$ruruecxue fioHrypLr rrMelor 6o.rree cuorxnyro Sopuy,
ftoropaf pausrrre 6rrna cxelratu.{ecxu rIpeAcraBJIeHa Ha $ur. 12. ,(,ra ,nuuuii
FI* u Hu Teoperr{rrecfilre u ua6nroAerrnr,re norapr.rt[nuruecHre KoHTypLr ralt
cr{Jrr,Eo orir[qarorctr Apyl or Apyra, q'ro otrfi tre l{Meror nuxanott o6rqeft
rracTl{. I{aH rur,r pagbrrre orr\{ertr{Jlr{, xorfl Bnaqenrae A),, 6r,rno errqucreuo rlo

cauoft npyrofi qacrrd ua6nrogeuuoro norapu$uuqecxoro ltoHrypa, Bce ?Ite

rtoilyqenfioe rar([M o6paaont A]r 4;lx Hn lrnu Hu upltneno H orl{oIueHrrrc A),rp.,

BHaqureirr,Ho 6onr,urerny, ceM r{crl4uHoe IIJII4 cpeAHee BEaseHI4e aroro oruo-
rueHrrff (cru. $nr. B). Hanplrruep, ua6nrogeuHlre norapn{ulrvecrue ItoHTypbI

Ho, Hu u H, y npoty6epaHqa 2B.VI. 1959 r'. /(aror oruolrreul're ol' 'rO',
paBrroe coorBercrllesso 3,91,3,78 ra 3,53, B ro IrpeM.E Haft cpeAHI{e Ir Bbrc-

rrue qJreubr 6anr,ueponcxoft ceplru /lalor orrrou.rro $'10'- 3,47. Ulnre-

pecuo orMerr{Tr,, qro Bce reoperl{qecRl,Ie norapusunqecltlre r(ourypbr

Ho, Hp u H, npunolrrr n Buaqeurro 
ol".rr':3,47, 

fiaH rr 4tr.rmno 6nrr.

To rxe caMoe roilyqae?cfi r{ AJr.fl upory6epauqa 24.VI.1959 r. Stor peByJrr,-

Tar ecrecTBeu rr caM uo ce6e Ee Aaer Ellqero Eol]oro. Ho nce ]r(e rIbI rrpo-

Bepr.rJlr{ Ealrrr{ TeopeTltqecfiLre r(oETyphl. Mlr 4onaaaJrl{, qTo ecnu 6st Ee 6r,rno

-rrf Aill
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caMotrorJloqeHllfl' To Bce 6arbMepoBcrlre Jrr{Hrrrd r{MeJrr{ 6rr o4uo I( To }r(e
Buaqegue AIr/).. Tluaue rollopfl, n r.rr. III Mhr trpaBr,rJrtgo orrpeAer[ilu cpeA-
Eue Buaseuux AI,/I, r(ax yxaaarro ua r[nr.. B.

S 3. CanronorJroqeurre y nnuuii H u K Ca+

, B r.r. III urr trona3aJrrr, qro y lunlrfi if u I( Ca+ snaueulrn AIri).
BcerAa HaMEoro 6o;rr,me, rreM y )^ 4227 Ca u ), 3737 Ca*. IIo aua.nornn
c 6anslrepoBcnrrMrr Jrrrurrfil\rrr oro:r $axr oagarraer, .rro H ir I( Ca+ o6pe-
L{erreEbr crrJrbEnru car\rotror.Jrorqeur{er\{. flocxo.nr,ny B [peAbrAyqux AByx
uaparpa$ax Mr,r ycraHoRtrJrr{, qro rrrtrtufi I-Io i.rueer oseEb 6o.nr,moe caMo-

ql14

0/200/2o
@rr. 19. Banucruocrr (pyanqrr trcroqrtrEa or paccrorrrra or qeutpa rlrurafi

H n K [ouzaoBaEEoro Hanr,qr{E AJIE paarrbrx auaverlrfr N,
flpory6epaqeq 30.III.1959 r.

rJrorqeEr{(),;rro6our,rruo y3rrarrr, Har{oe caMorrorJlorqeErre rrN{eerca y 1-I n K Ca+.

{;u peureur{fl aroro rjo[poca Mo?r{Ho rroBropr{rb 4n;r H lr K Ca+ Te BrJqrr-

cJrgEr,rfl, noropnle Mr,r cAeJraJIr{;i.na IJ"-H., r. e. rro nouTypaM H lr K Ca+
rvrox{tro orpe/IeJlurb Berrqr.rubr N, (Ca+) H e *, uo $op,rty.ne tuna (17) Nro}nHo

Br,Iqr{cJrr{1'b N, (Ca+) 4nx nr.runfi H lr K or/(eJrlHo, uo $opuy.rre (tB) (c ue-
6orr,mrulr rraMelreltl{flr\{u) nromuo orrpe4erllTr, lrcrrrHEoe ]roJtHoe r,rairyqeEl.le

JrI{HIIII E, u, uaHoHeq, }Io)rtno rlo;rr]rql,ITl orI{o[IeHI,Ic Ef E' u ]lbItIo]II,ITB, rJo

cnoJrrr{o paa irrrur{tr II u K Ca+ ocna6leubr rra-Ba callorrorJroIqeull.fl.
Mrr lrayuuJrlr caNlorrolJrou{eurre y nunLrfi H rr K Ca+ r:o,rr,no AJrfl Tpex

npory6epanLien (30.III.1959, 24.VI.1959, 28.VI.19l-r9 r.). (Dr,rr. 19 noxaeu-
Raer xoA P1.l Iu c a. Boo6qe loBoprr, arl{ I{pl{Bbre meuec rrai{e}fiHl{, qeM /{JIfl
6arrrrrepoucnlrx nr,ruufi (c,rr. {ur'. 13). Dro o5r,ncu*ercrrrer,I, qro norrrypl{
nrrunfi FI lr t( Ca+ yanlrc lI olpeAeJIcHLr NloHCc r{aAe}r{Ho. Itpo,rre roro, [o

* tr4ntepecno orlrerrrrb, trro 3rraqefirrx P1 y II u K Ca+ Ilaxo4flrcfi onono Hpr.mort

P1 - I, ,qaraeuoii 6anrlrcponcnnlrr,r Jrrrrrr{flMrr. 3to roixe roBopr,rr o roM, .tro upory6eparreu
B OCIToBEOM OAEOpOACTT I4 aro],rLl pa3lrrilx aJrelIeI{ToB cBeT-'ITott RMecre.
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'xol\y hf I\ c ? roJrr,rro l(Jrrr Alyx xrl,rr,ri:r I{ lr I( Ca+ npri4 Jrr{ Mo}r{Ho rroJry-
Etr4rrr torrr:rr{e Buaarcuurr N, (Ca+) n P1.f Iu. Lloarolry onpeAc.rrcuHrie raxr4M

.o6paaor,r Buarrcur.rfl P, N, (Car)r,r r. A.) HaRCpEo, rrxreroT 66nr,mlre o[u6xu,
rlel{ B cJryrrae 6anrlreponcrtttx nuur.rrt. Ocnonusre pcByJrrrTau,r rrrqncJrerrr,rii
npr{BeAeHl;r r ra6Jr. 9. Il[crnrrur,re rroJr)/ilr,rplrnrr A),, nr,rnnii .tl. u I( Ca* lrr,r
Br,IrII4cJrr,I,[r'r r{enocpel{clBerlHo no ciropuy"ue (5) c rror\{o{rrro r,r3r]ecrnrrrx Brraqe-
rurii Inin v,ut (cM. ta6r. 3). flory.renrlrre sax{r{ rrr4cJra l'/, (10" -10'u c,u,-')
xopomo corJracyrorcfl co BHaqenr{flxr},r, rorryqeuurJuu A. E. CerepRrrm [19]
(N, - I ,4. 10" c.u'-2), ts. fI. Bnaauuqr,rnr,rrr l2l (N, : 2,4. 10" c.tt-')
n f . C. ?lrauonlrrr-Xoto4nr,rlr [4| (l/r-3.i0" cnL''). C nououlr,ro Hpunofi
poc:la Xenr,4a (cril. $ 1, r.u. V) lu,r rrpoBepl.rJrr4 rraur{ iJuaqeulrrr Nr, CyAt
rro orrromelrfiro E"f E', LIaAo crta3arr,, qro xIIi He orrorlb rorrrro olpeAeJIIrJII{
'sfic;rra N, (cc,nu 6r,r er-ravenr,io N, 6r,ruo oupeAeJreHo a6conroruo rorrEoT r\rrr
.rIoJI)2s14,q1'1 6r,r paleuCr:tO E" lE' : 1),

Ta6rnqa 9

IlporyOeparreq

30. IIL 1959

24.yt.1959

:8.Vr . 1959

30. Irr. 1959

24.Vr.1959

28.Vr. r959

II Ca r-

K Ca+

Il Ca+
K Ca+

II Ca+
I( Ca+

Al"D(A)
(ucrlrtr. )

0,0828
0, 0820

0,0545
0, 0540

0,0621+

0,0618

"Oorr."rurr"o 
| 

,. I/,(Cl: ),
cJi "

2,76. l}to
3, 86. 10ro

2,00 . 10e

1 ,99 . 10'g

.1 
, 70. 10'o

2,16.t]to

E,
epzlcn2 . cex

3{ ,5
62,4

4,79
9,tt1

21,0
41,4

1 ,55.10c
2,34.1.06

I ,12.105
4 ,20.r]t;
I,49.J05
1,31.106

7, 53 . 404

1 , 38. t0'
2 ,40.tAa
3 ,20. 101

5,31.104
7 ,46. 104

2t
t7

4,7
3,8

1B

t8

Hamu onogrrareJrr,r{bre pegyJrbrarbl (ElE') rronaar,rBalor, rrro Jrnlrtru H
,.u K Ca+ AeficrBureJrr;r{o 06pelreHerrbr crrJr6ur;r1\{ caMorrouroq,eul{er{. Ho seo6-
xoAI{MO OTMeTITTL, rrTO UX CaMOlOrJrOrqeHrre fle CtrJrb}Iee, a }IeMIlOrO Cra6ee,
qeM y H". 3ro trporr.rBopeqrrr BbrBoAy Apyrrrx aBropoB o roM, qro ruHELr H
r.r K Ca+ rrMeror caMoe cr{Jrbuoe caMorlorrrotqerure. Oto, [o-BIlArrMoMy, o6b$c-
r{.flercfl Te}r, qTo Bce Ipyrr,re aBTopbr IreAoor{e}IrrBaroT caMorrouroqe}Irre y
Jrr{HI{rI Hq.
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;W
0 ,96
0,96

0,98
0,91

0,75
0,75

8,,
e ..elcnz , cerc

1,67.101'
2,45 . lqrt

7,21 .7013

1 ,26. 1013

2,08.1013
2,73.1013

17 po0oarceuuc

EID' E,,IE,

10r4

10 1d

10r3

1013

5. {0r3
5. 1013

0,735
0,628

0,866
0,776

0,930
0,95 1.



Sanmo.Ierrue

Ocnonnr,rc ilrrlBoArl rrarnei,i pa6o'rr,r yrre 6r,r.nrt yntlsalrbr n pearonre. Ha4o
cHa3aTf,, arTo l{eltoToptrle I{B HI,IX cyqecTBerrrlo oTJlllqaloTcfl oT pe3yJrbTaroB

rrccJreAoBaHr,rrr Apyrux aBTopoB. Mareplra.n na6nro4eul'Irli, Ha I{oropoM oc-

IroBarla narrta pa6ora, AocraroarHo BbrcoxonaqecrBeHllrrli, uo oH oxBarr,rtsael"

TOJTLIIO Aectrrr, UpOry6epauqeo. ,["rl rrponepl{Ir Haluux BTIBO,{OI3, a raltxte
vt A,trtr pcrrouun NrHorI,Ix Apyrr{x IronpocoB Sr,rannrI npory6epaurleB lleo6xo-

Alrlfo ?rsyrraTr, rroBrrc cIIeKTpoIpaNrNrrn npory6epanqen. Hporre tlfltruii BOAo-

poAa, HaAo rl3yrraTb JItIHr,pI reJIflrI rr x{cTarIJIoIl, a TaKEte r'r uetrpcplrnur,rii

crrer(rp ulloty6eparulen. Hpoue crroltofiIILIx upoty6epaHIIeB, IIylnHo I{CCJIeAo-

narr, anrr{Burre upory6epalrlIbl, Il rlacrl{ocrl{, cBrI3aHHbIe c xpot\Ioc$epurtuu
Bcrrbrtrrl{aMr{. Heo6xo4lrNro BLI.ECHI{TE, BJII,IflHI,Ie HopoHr,I Ita npoLICxoEt71e]II'Ie]

ABr{mcHr,re u $nau.recrtr,re cBoii:crlla npoty6epanrlen. B SI,ranHe ilpoty6epanrlen
ocTarorcrr eilIe Nrrrol.t{c HepasperrreHHr,re BorrpocBr, noToplJe rpe6yrot AaJILIreii-
urero r{ccJrcAoBarrrlfl .

Anrop r{cltperrHe 6,naro4aperr qrc}Iy-Itopp. AFI CCCP A. B. Ceuepuoiuy

ila pynoBo[crr]o pa6orol:i, I' C. tr4BanoBy-XorroAHo]{y, B. JI. Xoxnonoii
r,r H. H. Creransn B& r{erllrble cotserbl I,I rroJresHble o6cyx4eulrn BonpocoB,

H, B. Creruenrto Ba 6o.rrlrrrylo rlol{olqb B IIa6JIIoAeH}l-Ex' H. B. lo4onnr'rrtoey

3a ar(Tr{BHoe yqacTue B o6pa6orl(e }I BbItI}ICJreHlIflX, a Tan}r{e I'I BCer{ ApyrlIM
corpyAHlrT(aM OrAerra {lreunlr Connqa ltprtnrcxofi acrpo$LlsutlecHofi o6cep-

BaToprrr{ 3a 6oflb[]yrc flocTotlHlryrc noNrolrlb.

24 uax 1960 r.
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AHA,qEMr4.A HAyH CCCP
,?I 3 B E C T TI fT IT P I,I M C I{ O fi A C T P O (D 14 3 III I{ E C I{ O II O B C E P B A T O P Iit I,i

ToM XXV, t961 r.

I4CCJTEAOBAIIITE BO3 Bylr(AErrr{fr rr rIOHr{3.A.rI?rIr BOIOPOil A
B COJIHETIHLIX TIPOTYEEPAHUAX

Itr lllto-u.n1eii,

Ha ocuonanur{ [peArrAyqerYr pa6orn [ 1 ] paccuatprrDarorcfl Mexaur{BMr,r noa6yxgeuua
rtr uorrtrBaqr{rr BoAopoAa r upoty6epanqax. B $ 1 uo:ryuerrr Br,rpax(enrrg AJrB ceMr{ aroMErrx
trpoqeccoB, trpr4Bogrrrltrx K BarroJrrrenrrro rl otrycromeHr{ro ypoBrrer]i arolron no4opo4a. 3rn
,Btrrpaxterrrrfl coAep?r{ar p-EA rrelfaBecrrrbrx BeJrlrqr{r, Koropbre ofipeAeJrerhr n $ 2 uyreu pemeHr.Ifl

'crrcreMr,r ypaaueuui.i crarlrorrapEocrr. Ero rroaloJrfler n $ 3 nrruucrurr trr.rcJra Bcex aroMuhrx
lpoqeccoB. Cpauueune r,rx Befir.rrrrrrr rrptrBoAr{T K ToMy, 'rro 1) noa6yxAeurre BoAopoAa B upo-
ty6epauqax otrpeAenflercfl B ocuoBrroM trx co6crBeHnbrM rdBflyqentrerrr, 2) grr Br;rcoxr.rx ypoB-
ueft lrouzaaqufl BoAopoAa o6ycnor:nnnaercg aJrenrporrurrM yAapoM, a AJrfi rrlranlrx yponnefi
.{orououuaaqrra rrrpaer 66nrmyro ponr.

A STUDY OF HYDROGEN EXCITATION AND IONIZATION IN SOLAR PRO-
MINENCES, by Yeh Shin-Huei. - The mechanisms of hydrogen excitation and ioniza-
.tion are discussed on fhe basis of results of the previous paper [1]. In $ 1 expressions for
7 atomic processes which determine the population of hydrogen atoms are discussed. These
.expressions contain a number of unl<norvn quanii[ies which are determined in $ 2 by sol-
ving the system of siability equations. This allows for the calculaLion of the numbers of
all the atomic processes (S 3). A comparison of their values leads to the conclusions:
1) the hydrogen excitation in prominences is determined mainly by their proper radia-
tion, 2) for the high Ievels hydrogen ionization is caused by electron collisions, for low
levels photoionization plays a more important role.

B peay,rsrare r{ccJreAoBaEr{fl ctrenTpoB correqrrbrx rrpory6epaur{eB, trpoBe-

.Aer{Horo B pa6ore [1 ], xporue pflAa {u3urrecHr{x trapaMerpoB Mbr otrpeAeJrrdJrrr

EaceJrer{f{ocrr yporuefi aroMoB BoAopoAa r npory6epaErlax, noropafl troKa-
sr,rBaer AoBoJrbHo cBoeo6pasrrbrit xoA. B sacrosqefi pa6ore rvrbr xoreJrr{ 6r,r

BbrrrcHr{Tr,, KaHrrMr[ slrauuecxranu4 trpoueccar{Il o6yc[oBJrr4BaeTcfl Tar(a.fr Eace-
Jrer{r.rocrr,. E(aH lrasecrHo, rrpory6epaHqbl He EaxoA.src.rr B TepMoAr4HaMuqe-

'CItOx[ paBI{OBeCtr{I4, I1, CTpOIO rOBOpfl, LIX COCTO.fIHI{e IIeJILSfl OIII4CbIBaTb O6rt.I-

HbrNrpr {opMyJra}rr{ flnauna, Caxa, Eo.nr,r{MaHa r{ r. A. B 4auuonr cryqae EaAo

BbIqI4CJIUTL I{ CpaBHI{Tb qu0Ila RCeX BOBI\{O}ilEbIX aTOMEbIX IIpOqeCCOB, IIpnBO-

Afltr+rx n safroJrHeHr,rrc r.rJrr{ olycrortreHrllo paBII{qEr,Ix ypoBtrefi atoMos so-
AOpOAa, r{ OrCrOAa CAeJraTr, BrrrBOAr,r O Xapaltrepe Bo36y}r{Aerrmfl z uoHLIBaI{rIrr

BoAopoAa s upory6epaHrlax.
Boo6ule roBopfl, B rlccJreAoBarrr{Ex raxoro poAa cyqecrByror cepbeaubre

'TpyArrocrr4. Bo-uepnrrx, orcyrcrByror rrer(oropr,Ie Heo6xoAuMbre Ea6JrrcAareJrb-

,Er,re Aarrtrbre n slralruecHrre nolrcTaurr,r (nureHcr{Br{ocru u}lrylcre&atr upory6e-



paHrIeB r,r {orocsepr;I B ceplrrlx Jlaftuana, flanrcna I{ Apyrl{x' a{$enrr'ranrre
oeqeiru.fl I{oHr{BaIITII{ ra noa6yxtgeHr{fl eJIeI{TporIHbIM yAapor{ m t. [.). Bo-sro-
phrx, HaAo ytrecrL He roJrbrro co6crnennoe r.rsryqeHue upory6epallqeB, llo 1.r

BoaMolnnoe BJrurrrrr{e $orocrfeprr r{ nopoubr ua upoty6epa}rqrr. B nacronn{eii
pa6ore MrJ rre 6y4eru rro4po6uo paa6uparr,cfl Bo Bcex DrI{x Borlpocax rr rIoJryrIIrNr
'ToJrr,Ho upu6nlrmeuuoe perueuue Botrpoca o Nrexarrr{3r\{ax nos6yrxl{cnr4.a Ir rro-

rrr{3ar{r,rrr BoAopoAa r upory6epallqax. Oupe4enerrnble rlar{u n pa6ore t1 ]

qtrcJra aToN{oB BoAopoAa Ha pasJluql1r,rx ypoBllflx coBepltreHllo He I,ICIta}I{e}IbI

BJIlIflIllIel'I caN{orlorJlorq,eTTLrfr) u olrr{ cJl)r}Itar xoporuett ocnorort 4nn nactonrqeii
pa6orrr. Blocuonnou urr 6y4eu rroBTop.rrrb rr,rarr{cJrerlrrfl, Br,rro;[HeIIur,Ie A. B.Ce-

tseprrbrM l2l am Bcrlblruen.

$ 1. Oqenfta poJrlr paBJIEqHhIx &ToMIITIX rrpoqeccoB

B rracronq,efi pa6o'rc 6ylyt paccMorpelrEr crreAylotql're arol\{Irble trpoqeccbl:

1) cnourauubre rlepexoAr,r, 2) penou6unarlna, 3) {orouorur3aqlrrr, 4) ttonraaqlln
.aJreltrpolrHr,IM yAapoNf, 5) noa6ynr4clll{e a.rlel{rpoHrlrrnr yAapoM, 6) 'rymarryre
,croJrl(rroBerrv.n, 7) noa6yrr,qenue r{BJryqerurrelr. Mr,r rtlrralllcJrrrr{ Bce arl{ rlpoqeccbr

rolrbr{o 4,ra upory6epaHlla 30. IIt. 1959 r. B pa6ote [1 ] ur,r troflyqlrJu'I Ar.E

uero Tn,o:6980o, a rar()He aIL{cJra aror{oB BoAopoIa B paarl'rqubrx KBa}IroBr,Ix
,cocrorrlrrrflx s cror6une BAoJrL Jryrla BpeHI{fl c ocrroBa:r,net'r, I cnz. flo.ualatr
.uuueiirryro roJrrqurly npoty6eparrqa parnor,i l}s cJtt, Mbr l,Ix{ce}r:

n r:7 . 105 cu- ' , tt r: 7 ,,L9 , t0' c,u,
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'

Boo6qe roBop.fi, rurt 6y4eu yslarbrBarr, ToJrr,Ho rrepBble centt yponuefi, u Ba

'BocbMoft ypoBerrb rrpr[MeM RoHrnHyyM. ItaH 6y4er rroKaBar{o n 4alrnerZmeu,
yqer BrraflHras 6oreo Br,rconux yponueft oseub MaJIo craar,IBaercfi rra Haltrrrx

BErBoIax. Brrrueynaaanrrbre aroMl{r,re npoqeccrr 6y4yr paccMorpeubr rIocJIe-

IOBaTeJIT,HO.

7 ) C nou,mau,u,tte nepeao)ut

rlucro clorrrarrurrx trepexoAoB c ypoBHfl n Ha ypoBenb n' (n) n') s I cns

Ba I cen pastnercn ttoA,,n,. Itoa{r$raquertrbt A1n, MLr 6palr za pa6oru,r

[. Meuaena u I(. flenepraca [3] . flpu rrruncrreul{flx Berllruurr,r 
--fl,.n,A,,,n:nt !t

Hr,rBHr{x ypouueft (n:L -4) locrarosuo yqecrb roJILHo repBbre celvlb ypoB-
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2) PenoafiwH,lryun.

9uc.no pexol{6uHar{lrfi na ypoRe}rL n s 7 clyto Ja I cen gae"rca c,]reAyro-

qeii {opuynoii:
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3 ) @omouotdusat4ufl.

Yucro $o:ronounaaryufr. c yponurr n@Xi') paRrrsercr n,CPf', rAe Bepofir-
uocrr $orouoHuaarlrru olpeAeJr.Eercx {opuynoft:

CI;,:

BrIBbIBaerc.E u co6crBeHHr,IM rtBryqenr{eM
n upoty6epaEerl uBryqeuueM Co,uuqa"

: cnlt cnf'
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- 

BepOflTHOCTb IIOIII43atlul{ COJIHeqHbIM UBJIyTI0IIUO}'I 1 cnJ- BepO,IT-

Irocrb t40II[rsaqI,III peI{oM6I,I}Iaqtr{oHHIil\{ I,I3JlyqeflI4eM 0aMor0 IIpoI'y6epaHIIa.

BrlstacJresue I{ Cpatsrrellue O6OllX qrreHOR Co.t V C'r, nO\pO6HO I{SJIOEteIthI

,B pa6ore l2). flonyueuuue lraMr4 pegyJlbrarbr rrplrBeAeHr,r B ra6r. 2. flttn
ypoBEefi n-6 Lt tt:7 lrr,r ne N[o]r(eNI Toaruo Bbrql{cJrrrrb Z,6ri'r rax KaR Her

.AaHEr,rx Ea6ilroAeul,lfi 4nx ./,0 B Kourl4Hyyl\{ax srllx oeprul. fipu aro,tl lrr,I

,cileJrailr cJre/{yrorqr{e rpy6bre orleHr(r,r: Z'!f' = 6.10' r Z'!f' ,= 7'10'.
B gansuefimelr 6y4er BI,IAI1g, uto SorouoH\t3alll{fl c ocHoB}Ioro ypoBHf

.o6ycnor.neua ro.rrr,no co6crBegHr,ril{ uBJryqeHrrelt upoty6epaHl{a s narimanog-

CI(Ofir nOHTr{HyyMe, u LIBIyqeHL{e COruqa He I4tpaeT UtlnaHOr? pOJIIL DTO

BrIoJIrre rolrflTrro, rroroxly qro IIB-Ba orrelrb 6orrurorl olrl,rqecnoft ToJIIqIT [pory-
,6epanqa B arofi cler(TpaJrbrrofi o6,iracur coJrrrequoe lraryqeurae rrpaltruqecru
He rrolaAaer BrryrpE, npory6epanqa. O4uano r {orouoHl{3arll{r{ c Apyrr{x
yponneft (n)2) uBJIyqeHI4e Co;rnqa urpaer 66nrruym poJlb, rIeM co6crBeHHoe

rBryqeHr.re upory6epaurla.
tr4. C. IIIHroscHufi [4] c'ruraer, qro I,roHIrBaqI{fl aroMos n upoty6epa}Iu,ax

,o6ycnonnranaercfl yJlbrpa{uoreronbrM Mo}roxpoMarl{qecnl,IM raaryqeHl,IeM }to-

poHr,r. Ho B. M. Co6ones [5] orpuqaer ra1yrcrunore3y, ralt ItaR I13-3a 6oJIb-

mofi o11r14qecnoft ronqu upory6eparula BecE, rrorol{ I(opoHaJILrroro ]4aryqen[rr

rrorrroq,aerc.E Hapy?flHbltll cJIoeM upory6epauqa. B nacroanlei.i pa6ote ur,r
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tlucno noa6ym4eulrft c yponux z' ua yponenb nAae'rcfl. c,regyroqefi Sop-
ruy.rofi:

ZiTn: n,,necf,T,: n,, n"A,,,(W)''' (, +**) e-""'ntkrui" , (6)

rgejr,,-cpeArree assexrlrnuoe ceareuffe noa6yrxgeuu.fi aJrer(rpoEnbrM yAapoM.

Mrr upnur.ruaernr jrn:{Q-ts AJr.fl trepexoAoe 1* n v Qr,n:{g-ts AJLE'rrepe-

xoAoB n'utt, rge n'>2. B peayJlbrare sr,rsucreuufi no {opruyne (6) uoly-
qaeM creAyron{ee
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6 ) Tyruau4ue crno,/Ltttro6eH,ufl (A)apbl stnopoeo poAe)

tlnc.ro ryltrau1rrx crornroseunft c ypoBrr.E n Ha ypoBer{b n' (n} n')
otrp egerr.rreror t[oprrlyrofi

Z;ly: nnftec;ly: ft,,ft" 
4l' , "o'lnruin Cl,i"-6, (7)'
Qo n n '

ryg CX')i6 - BepoflrHocm, noa6yxAerrr{fl aJreHrpoEBr,IM yAapoM c yponrrn n' s.a.

yporeub n. flogcranrflfl Bua.reuun C)?i6 (cu. ra6u. 4) n $opuyry (7), urr
MO}I{eN,r Br,rqr{cJrr4rb Ziurr'. PeeyJrbrarhr sr,rqncneuufi trpeAcraBJreuu n ra6n, 5.

7 ) Boa6yctc}eruue uanynreH,werw

Boa6yxrAenr{e aroMoB BoAopoAa B trpory6epaHr{e Moffier BhrabrBarrrcfl r!
co6crBeuubrM lrsJryqeuueM [pory6epanrtra r{ coJrr{eqnblM r{silyqeurleM. Cuasa-
.rra [,r],r AoJr?r{Ehr BbrflcHr.rrb, r(aHofi r13 arr4x AByx {anropon r,rrpaer' 66m-
myrc poJlb. ,{na aroro AocTaroqno cpaBur{Tr, rrJrorgooTr4 o6ozx uauyueuraft
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n':l

>) zTf :3,06.10-'ne
n':t

l!

2 z1v*y:z,28.10-6ne
n':l

5

> zl6\y:3'o2.lo-|n"
n.'--1

6

2 z,7Y:3,64.!O-,ne
n':l

7

> z;\rn:3,41.10-6nn,

.2 *7
3+1
90

4-l
4-2
4+6

5-r 1

5-2
J+J
5* /t

6-1
6'-2
'6- 3

6-4
6+5
'i*t
,7q

l+D
7+4

17- 6

0, 250

0,111
0,445

0 ,0625
0 ,250
0,562
0,0400
0,160
0, 3oo
0,640
0 ,0278
o,1tr
0, 250

0,41t5
0, 69Ir

0,0204
0 ,0816
0,184
0,320
0,510
0,7115

5 ,48. 1 06

5,40. 106

1 ,03 . 1.0

I ,01 . 10?

7,74.10
I ,69
9,36.107
{ ,86. i0
1,80
t,O7
I ,01 . 10?

1 ,68. 10

1 ,63
0, 970

0,9i0
7 ,22.10?
1,44.70
l,ttz
0,841
0,785
0 ,867

2,32.10- 8

7,21.10-s
9,56.10-8

7,15. 10- n

6,82.10-8
6,13.10-8
/r,69.10-'
/r,80.10-'
4,88.10-8
5,05. 10- 8

3,32.lC)-'g
3,46.10-8
3,72.10- s

4,17.10-8
/r,60'{0-8
2,47.10-s
2,60.10-8
2,92. 10- I

3,30.10-8
3,78.10-8
4,45 . 70- 8

I ,44.1"0- 6

1" ,14. L0- L

1,e0.10-6
1 ,53. t0-5
I,37.10-5
7,04.10-7
7 ,20.t0- 6

7,33.10-6
7,58.10-6
0,18. {0-7
6 ,44. 1,0's
6,92.10-6
7,(\5.10-c
8,56.10-6
5,79.r0-?
5,46.10-6
6,14.10-6
6,94.10-6
7 ,94,70-6
9,35.10-6

7

> z1ert-2,32. 1"0- 3n",

7

)zyy-2,22.70-5n,,
n:5

7

2 z}r*:t,1t9.ro-ano,
n:3

7

2 z'.,!u- : t, 65 . lo - 5 n r.
n:6

B rpory6cpaHlle. B rIKaJre qacror fltorlrocrb u3ilyqellufi P:+ 1'':$ Ir'

flpuunrvrafl 11,:Io, I\Ibr I4MceM !\rrrt [ttilElrlrHo upory6epaHl{a30' III' 1959 r'

Ii.:$,15. 10" opelcfi,z.cerc.cn|. 3ro upuao4r{'r H rrJrorrlocrr{ co6crBeElloro l,r3-

;ryqegufl p(H") :3,12.10-1u. B to rme Bpenfl trJlorgocrb co,1HeqHoro ,13,,y-

rrerrr4fl Brryrprr rpory6epauqa paBrra p'(H,) :Y 0,201o(Ho) e-'u:L,76X

X t0-'u. (B ourpu*.Ellr4 AJLfl p' (H,) rloflBJr.rlercrr HoaS&uIIrdeEr 0,20, rroroMy
\-

TIT0 qeHTpaJlbllafl I4IITeECI{BflOCTB JI}IEI{I{ Ho N CTTETIIPE CO,{HI{A COCTABJIflET

rrpr.rMepuo 20olo or r4rrregorrBgoorrr HerrpeprrBHoro crre11rpa. B pa6ore [1] ur,I

Iloryql1ilLl AJrfi AalrHoro trpory6epaHqa r0(H,):51,9. 3[ecn MLr upr{EI{MaeM

1\.: | "r. ) Xor:.s Harlrrr BlrsficreEflrr rpy6tre, Mr,I y6effiAeEEI B roM, rlro

?) p', u rroarosly B HarrteM crryqae Uyrl(Ho yq[rblBarb ToJIbKo Bos6yrfiAeH[e

co6crBeHEbIM r4aJryqegneM trpory6epaEqa. rlllc.no Bo36yrftAeglrft uaryuenueivt

paBl{.flercfl ttn,pnn,Bn,n. Peaymrarrr Bbrqucilerl4fi Arfl 6arbMepoBcr(I4x JITIETIfi

npr{BeAeEr,r B ra6n, 6.
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lla6nnr1a 6

2+n

2 -3(Irq)
2 .,4(rrr,)

2- 5(lIT)
2 - 6(Ha)

2 "7(.H")

,x- 4
o+J
3-6
.J..-- /

3-' 8

PrnB zrt ttzPntB nr,

) tt, rp rr.,B rn:S, lfi . !}to
A:3

f{Lrn JruHru"r /lPyrr4x cepuii r{br rlc pacnoraracM Ha6rro/tacMbr-}rrr rrrlrerr-
(rIrIBrIo(lrflMl( xBJIyqeHI,Ifl npory6epauqa I4 rloaroMy ue r[omeM Irenocpe4cr3c]rrro
Bbrrll'tcrl{Trr rIJroTHocTb uBIyqeHL{a ?. flpyt Sroi\{ N'Io}r{Ho rroJrbaoBaTbca pe3yJrb-
rarar{I{ Irblql'Icrelrufi D, P. MycreJul [6] AJItr $JroRKyJroB. CpaRuorlrre [or(&Br{-
rlaeT, qro Hattlu BHaqettrttr ?znBzn oqeHb 6nnsnn H el.o BuarleHrrfltrr, rr [rr,r I,rB

elo pa6orr,r BB.flJrr{ pegyJrbrarr,I Br,Iqucfleur.rft t{.ilfi ?rn Br,fr ?rrBn,,. Dro trotsBo-
ir.Eer HaM BbIqr{cJrI{Tr, altrcJra Bo36y?r{AeHLIfi Ua;nyvenuel{ c l.perbero u rrerRep-
roro ypoBuert (ra6r. 7).

Ta6rrrqa 7

5,15.10'3
2,36.1013

1,72.1013
I ,47 .7013

7 ,22.7013

2,2.106
lt,0.10;
I,4.10s
6 ,4. 101

3,6.10{

8

2nrPrrrBr,r:3,38'10'
N:L

o

)nrporrBon-8,32,108n:5

3 ,72.10* t5

7,80. 1g - tc

4,s2.70- t8

3,46. 10- '6
2,(i8.{0-'6

2,62. 10'
1+ ,76. 108

I,67.103
7,62.lU
4,29 .107

1,68.10r0
2,31.101s
7,74.1018
3,63.10r8
2, 0o . 1018

4*5
4- t)

4*7
4n8
4-9

5,25. t1s
I ,80.101
3,50.103
7,2G.103

5,36.10'

5,25,10r0
t ,80 . {00

3, frO.l0s
1,26.10c
5, 38 . 1[)7

2,4.106
9, ,3 . 105

2,1.701
I ,1.105
6 ,2.104

5,38.108
2, 0B . 108

tt ,70 .107

2 ,116 .7tf
1,39.107

fl.rra aoa6yxrAcrrr.rfl rr,JryrreHr,ro*r c rrrro.o ypoB,fl rr,, c/leJiajr^ rpy5vro
or-reHl{v: 2ru?urBru =: 4'10t. rtrocrronr,ny rrr{cJro 

'oB6y}H/lcrl[ri u:,lny-rclrrrel.r
rlorroTor'IEo yl\{eHblrraerctl c ROspacrarrrreNt lroilrepa cL,lt}1r.r, rro[{Ho ilpe/,Ir]r)jro-
iliI,ITt , IrTO AIfl BbICOItr.{X ypOBHeii BOB6y}rrAeHUe l,IB,ru5rq6g11eM rlJtpaeT r\I€I{6rrr}IO
poJrr, r.r B rrepBo\l rrpu6rr,r}Ii0Hr,rr{ Mo?r{Ho r4n rrpeHe6pcrqb. B $ 3 6y71er loria-
3alro, /Io HaHofi cTerIeIrI,I aro rlpeArroJlo]r{crrr,re coorRercrByer 4ei,icrBr.tre"rrrrHo-
crr{. Ylrcno BoB65rH4gE116 r.r3rryqeHr4eN{ o rreptsor.o yporr}r,q paBlIrjorc.s

7

2 ,rrr?rrBru. 
B arou BbIpalHeHr{I{ r{tsBecrHrJ ToJrr,Ho Brraqeur{.rl Brr(n:2 -:_7).

B $ 2 rryrer{ pe[leHr{fl ypaB,elrrrll c?aqr{orrapHocrrr Nrr,r rrojryqrrrl qr{or.rcHr{r,re
SEAqEHI{E AJI'I BEJIIIqIIH fiT, ?TZI ' ' '' ?N' 3AtEIr TILI CMO}I{EM I]I'IqIICJIIITb III,ICJIO
BoB6yinAeEnit uany.renrrelr c rrepBoro ypoBrr.fl.

Peaylr,rarr,r Br,rqlrcJleHr{ri Bcex [poqecco]r B rleJroll [pI,IBe[eHLI B cBoArroii
ra6r. 8.

l6 fap. Hpnucrroii oooepBar., r. XXV 241
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$ 2. Peureuue cr{c'r.eMbr ypaBneHr.rrt crarluouaprrocrr,r

flpory6epaurtrr,r AoBoJrblro AoJrr.o cyulecruyrcr na co.rrnqe, u ux rrolnlro
crltrrrarb 6ouee urra x,IeHee craql{oHapHr,rlln o6paaocar.l,rflx{rr. ,{axe AJrrr anrr,rB-
HLIx [poTy6epauqen Mo]r{Ho rrpeAnoJro}Hrrrb, rrro nre}r{Ay arrcJ1ar{rr [poqeccoB
rrprrxoAoB na nro6ort yporeub r,r yxoAoB c r.rero cyu{ecrn)/er rroJrHoe paBHo_
Recr,re. floarouy xarx4r,rfi cron6eq n ra6;rr. B upe4crarrrer co6oth ypaBHerrrre
cral{r.loHaprrocrr{. B o6qert cJro}r{Hocrrr Mr,I [oJryqrlJrr{ celrb ypauuenuri, xo-
TOpbIe COAep)fiaT BCefO BOCeMI) HeIIBBeCTHbIXI I?11 tL6, lt12t frr, ..., frrr. tlfO6ff
rtox{Ho 6r,rro perulrrr, Harrry ctrcreNry yparueuui,i crarlr,roHapHoc.r.r,r, HaM rlyffiHo
errle AoloJrrrr,rreJrr,Hoe ypaBlreHrle. Hax npe4uoJrolnr.rJr A. E. ceoepurrii [2],
npu 6orruroit ourlr.recnoit ro.rrrqe xrox{r{o crrtrrilrr, arro AJrrr 11poqeccoB noa6ym_
Aennfi usryrreHuer{ cyrqecrBerrHa HoN,rrreHcar{rrrrr roJrr,Ho B rrepexoAax 7*l
t 2*1, T. o,

B ,rnrPrr: ArrtTr. (B)

Ecnlr nprzuau {oprry.rry (8) nart Bocblfoe ypaBrJer.rr,re, To Nro]firro rroJrgocrr,ro
peilrr{Tr, r'rauy cr{creNfy ypaBHeHr,rii craqr,ronap]rocrl.r. I]pan4a, Nre]r{Ay npoqec-
cal\{I{ rro}Illsarlr{L{ r{ pexoll6unaql,Il{ To}I{e AoJl}r{rro 6urrr panr-roBecr,re. 3ro gaer
IIar{ eu{e oAHo ypaBrleHrre crar{I{ouapr-rocrr4. Ho lrr,r rona ocraBr,gvr DTo rrocJreA-
Hee ypaBHeHI{e Ir 65r4ent ero rrcrloJrbBoBarb AJrtI npoBepnr,I }rar[ero pefirerrr,rtr
crrcreN{Lr ypan uer-rr.ri.i crarlrroHa pr{ocrr,r.

fina uepnoro ypoBur{ rrbr ru{ee^,r cJreAyrorqee ypaBrleHr,re crar{r.rogapr{ocr],r:

4,68 . 10" + 2,51 . l0- " tii + 2,32. l0-' n n - lO- 8 
n | + Z,b l . l0 -,' ni {

{ n, (2,03' 10'np,, + 3,24. 10"p,, + . . . + 1,39 . 10,, ?,,) + 4,g2. l0-tu n,n". (g)

B oroll ypaBHeHrlI{ qJrer.Ibr, IrpeAcTaB.rrrrorJtrr,re perou6r,rnaqnro u Sorolrourraa-
I{r'rm, coHparqa}orcfi, (Moxuo oair{Aarb, qro rrJLe[ l0-8 n, Htrrrro]rigo r\,rajr r{
rlolr{Ho I'tu upeue6peur.) C AocrarosHo 6o.nruroit rorruocrbro Ntoingo 11p1ag.s1.1]

n, (2,03. l}'n ?,, { 3,24.10" p,, + . . . + 1,7 9. lO,, ?,,) = 2,03. l0,n n,p,,. IIo4_
craB"rrflrr sHarreHre (8) n ypaouenr,re (9) , rrbr lmreer{

2,32. !0-' tt" - 4,82. l0- lu n,rt,.
().rcrc4a

Itr: /1'$1 ' 1grt '

flolcranraa Buaqeur.re a, n {oprrryJry (B), trrrrr rnreer\r

Prr:11,1$ ' 10- ".
I{an 6y4er BrrAI{o r garruefiu.rert, o6a rrJreua u ypaBHenrru (10) BrrarrrrreJrr,rlo
rueHr,[re, areN{ coHparr.rBrr]r4ecfl arJrerrbr B ypaBHeHrrr{ (9). floarony, ecJrr{ Harne.
AorroJrrlr,treJrbHoe ypaBr{euue (B) Aa}r{e Het{Horo He coorBercrByer AeficTBr4_
reJrbHocrr,r ltJrvr Zor; we rorrHo paBrraercn Z!|r, ro rroJryareuHbre r.raMr{ BHa-
qeHr.rfi nr lt ?12 nforyr 6r,rrr concenr HeBepr{blur,r. Ho c llor{olr{bro ypaBHeHr4rt
IIOHI,ISAIIIIOHHOTO PAB}IOBECI'I.fl l\ThI C]\IOT{E}[ NPOREPI,ITb HAIIIE PCilIEHI,IE C],ICTEM6I

YPABHEHIIft OTAIUOHAPHOCTI{, II MbI YBI{AIIT{, qTO ilOIYqEHHbIE BITIIIIO, sHAqO:
Hrrfr ttr u p* rpn6tl{}r{eul{o frpaBr.rJrr,}rbr , (

(10)

16*



,{na nroporo ypoBHff y Hac ecr6 cre/i\yrcqee ypaBHeHrre craqllouapuocrtr:

5,48. 10'o + 1,09. {0-" il,?,,i2,03' 10" n,?,,* 4,25' l0-" n,n,{

+ {,49 . l}-n n,:4,67' 10" + 7,34, l}n+7,86' 10-'o fi +r,t|. 10-"n'"!

+ 5,47 . 10" + 5,39. 10-', 2,. (11 )

flogcratn.nn (8), a'rarnic u BHarICHrtc ttt t r[oprry.uy (,[1), rlr,r I]oJryqacxt

1,09.1 0" rr3-3,20.10-' rtr- 1,24. t0' :0.
Srcr ypauneHrte nxlccr /{Ba l{oplrfl: I ,22.70" tr - 9,31 ' 10'0, S.rtextpoutrar

fIJroTr.IoCTl, ItoHeqHO, Ire IIOiI{CT 6rrrl Orpltqate;tr,uoft. Mr,I 11o;rniHr,r [plrHrlTb
tt"- 1,22. L0" , Ero BrraaleHlle xopouo colJlraAaer c poayJllrTararlu r,IHoi-IIx

Apyrllx al]ropoB (tro = 10'o-+-10").
flo4c.ran.rtan lloJryqer.IIIr{e BbIrr.rC sllrlrlL}}IUfl ltt, ()r2 tt ll.p u ocTilJILH6re }l)ar3-

HeHr,rrr, airJ lrolr{oM r;x pellnrb. T1;err,e ypaBIIeIrI,Ie /(acr }IarI 3HiIaIcHI,Ie ?r,
qerBeproe ypaBHeElre 

- 
SHarIeHlIe ?14 Ll 'f , 4. oHorrrrateJlbHbro pesyJlbrarll

perueur{fl crrcrer\,rbl ypaluenr,rii craqr{oHaprlocrlr cJIeAyIoI4IIe:

nr:Q,g1.1gtr, ile- 1,22'10", ?rz:4,79'10-'8, lrr-&,)l'lQ2('.
prr:3,70. 10-" , ?rr:6,39.10-", pro:2,22. 10-", ?,r: 6,89. 10-". (12)

Illotry.lgllarore tsHarrcHrrfl [ol{aa[Ir]ilror, rITo 1 ) -rrtc.rcl lz, nprnleplro rra [IecrL]
,fioptrArtoB 60;rrurc, rrer\I /zr. 3ro Btta.rnt, aITo aroNIIJ Bo/lopoAa u npory6epan-

IIaX ilOarTrr I{eJMHOM HaXOArrTCrl rl

{}c}rolrrol\r cocroarrur{; 2) no4opo;1
' B npoTy6epauqax [oIll43oRau flr

ljHa.tttteJltfloil crelleHll, rIO ]Ie

rro,TrIrocrLIo; 3) ruo'l'uocrb r,I3.Il.y-

areflr,r.fr JralitrralloBcnux ;rr'tnlrrl B

rrpoTy6cpauqax r'opasAO I{eHLltlc

rrilorrlocrI,I rIBJryqg1111g 6arrrtepo ll-
crirrx nnur,rii.

7

FIeo6xo,rlulro omlerrrb, iJro

olpa[uareHr,re lr!rcJra ypouncii
OrIelIb N{aJlO oltaBLIBIIOTCfI Ha ]{ii-

ril1r\ l)o3).lbrarax, Xo'rrt rtl,t y';11-

TIilllililll TO.IILI{O Cer\Ib ypOnHeli,

Ira[rrr flepBbrc /{Ba }IJ]I'I TpIr ypal}-

EeIITIfI rlpaltrl{alecltl{ TOaIHr,r. TIHa-

tIE IOBOPfl, ECJII,I 6bI MI,I YqIlTbI-

IlaJrrI He CeN{rr }potsEefi, a 3Ha'trt-

TClJlrrIO 60;rSlte, To Mr,I lto.rly-

qr{Jru 6tt IpaHTlIrIeCItl,I TaHI,le E{e IIepBbIo ypaRHeI{IIfl. flocnonsny rIl'I

BI,ITIIICJIIIJI?I N I II NE TOJII,ITO UO NEPBI,I}I IIBYNI YPABIIEHIIfiN1 C]'AIIIIOHAPIIO'

Crr{ 11 ypaBI.IeIItIIo (81, lroxruo csl,Irarl, qro i}blcoltllc ypoBIM (n}7) [paItrII-
qECHII HE I]JI!I,flIOT IIA IIOJIYAIEHIIbIC IIAIIT'1 SHAIIEHUfl NI YI NE. IIPAN,TIA, ECJIU 6bI

r\rbl paCcMoTpeJII,I 6o;rsge ypOnuel:i, IrIIil IINIS,JIII 6nr 4pyrr'rc ypaBIIeHIIfl l{"trI

-0

(Itur. 1, I4our.raaqltouuoe paBIroDecIIe aroMoB

BoAopoAa

1-] - sorolloHrlsaurlfl, 2-2 - fio:ril3alli{s oJteRlpoH-

Hhr\r y.qapoM, IIITpHxoDafl JtllHIlE - pettoll'inHaJlr{fl



ypoBIIefi n.-5'1 ,6, 7 u nonyuunr,r 6r,r Apyrue, 6oree rorrgbre, Bgaqegun
p,s, p,o rt ?121 Tro B Hacro.rrlrlefi pa6ore r{I;r xorr4M o[peAeJrrrrI] ToJlr,fio rlopfAnr4
11x BeJlr{ql4HbI.

B aaxlroqeHl{e aroro naparpa$a EaM xorrercfl rrpoBeprrrl Halrre pe[reurle
5,pannenuft craur,roHapHocrlr c rroi\rot{bro ypaB}reHr4rr lroHriltaqr{oHHoro paBHo-
BecLIfl, T, e.

llnn\l Toen- ! Tltor I ! 7.r'4.L'1,, 
- 

a). Lir -T 4Ln1,
n:\ 'lt:l'n:l

(Dr'Ir. 2. Conoctantteutte trrrcJra pagJlrrqllblx
IIpo4eccoB, I]pi.rBo[frqr4x n sarroJrEeHr{ro

r.r oIrycroruefir.rro yporneli aror,roB
BoAOpoAa

IIITpr,Ixotsarl Jrr{rrr{E - flpuxorlrrr, cnroilrHaE fiu-
HilfI _ YYOjIL,I

(r3)

ILocIto;rr,tty rtbr ylne rroJIyrll,r,r.ur lJuaarorrrrrr ftt fi ilc1 rrotlt]Io rLIqrrcJrrrrr nce
rpII cyM[,IIJ B yl]aBIrcIrI,I[ (13). (X{sr ar,r.rucnr,rJr{ ur,rc,[a r[oror,rolurear(].rr,i ToJrbr{o

/(,rra [epr]I{x cenrrr ypoDrreiir. fl"rrn 6olreo urrconlrx yporirr(,,ir Z't\,,';t <1 Z;,r, u t
nepBol,I rIill,l6JIrlE{0HI,III 1\ro}HHo Irilerle5peqb Irpor{eCCarllr r[olor,roniaaarl[ii.),
PesyJrrra'rlt Rr,rrrr{cJre}rr,rii npr.lJclleFrr{ r;,ra6.u. 9 r,r rra r[r,rr,.. 1. Or,rr,. I nonaar,r-
BaeT? arTo LJIrr I{r,r3nr,rx ypoBrrci,i rrpco6JraAaroT rrllor\eccbr lrcrto,rr6urraqlrrl. a 71t*
III,ICOHI{X -- IIp Oqe C CbI ttOUtra arliriil a;ne tt-
rpoHHlir{ yAapoN[. IzIa ra6.rr. 9 un4rro,
aITO A"TItI IepBLIX AellrIl'II l,1JI tl llo0fllll
ypoBfioft r.roru,rcar.u{orruoe pail[oBecr{e
(13) upu6.rlr)fieuuo cyrqecrnyor. Eclu
)rqccrr, Bce ypoRIrI,I n-l -74,, ro
cyr{rra rlpoqeccoB I,loHr,{sarIr,rrr rrlirrxtell-
Iro s 2,5 paaa 6o.nr,ue clu-nlrJ rrpo-
rleccoB peHOM6l{rraqrrrl. Monrcr 6r,rrr,,
cro o6ycilollJlelro reN,I, rrro IIpII sIiarr.rc-

nOHI,Ir,r z;,; tfi,t [olr,SoBaJ]r,rcL r[oprtl;r-

rol1 'IolrcoHa (4). Tanur,r o6pasox{, no
nOpfl/II{y IleInrll4IILI I,IOIII{i}ttqlloIIIIOe
paBrroBecrle yAoBJreTBoprrercfl . 3:ro arra-
rII4T) qTO [OJIyrIe]II-IbIe ]IanIu SHaalellllfl
llt lt tte [pr,I6rr4[teHHo BeI]HbI r{ rralne
porrreEr4e cr{cTer{r,r ypatucHr'rii oTaruro-
HaplrocTll I{eAaJIeIto oT l,rcTrrLr6r.

$ 3. ConocranJrerrr4c 4eiiornui.i
paSJruqlrbrx Mexarrr{31\rorj

B rrpeAr,rAyrrlcM rrapal.par|le IrLr
IIo.TIYqNJIU IIOJIHOE ]]ELIIEHI,IE OIICTENIbI

yllariHerrr{ft crar{roHapHocrI,I. fIoACraB-
.nfi.a TIOJIyqCHI'IrIe IIaIIL{ snarleuurl (12)
t ta6"n. 8, uu Haxo4r,rr{ qucreHrrbre BHarrerrr{fl /I,rrfl BCex trpoqeccoB (cu.
ra6.rr. 10, B cxo6rrax AaHbr arraqenr,rrr Jrorapr,r$uon). Ha ocnonanr{r,r aTr,rx BHa-
rreHufi Mr,r llocrpol{J]ll HpI4BI{e, [ol{aabrBaloque qr4clta paaJrr4rrrrbrx l]poqeccoB
B saBr{cr4r}rocr}r or r{oilrepa ypoBrrfl (crr. {lrr. 2). I{a;n1nrft nporlecc na Qtrr.2
urueer ror rrorrep, ttoropr,rr',r orr r{nreer B Ta6n. B n 10.
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Cpanueuue paarr.rqHhrx npoqeccoB rrprrBoAr.rr K cJreAyroqr.rM Bbruo4alr:
1) roa6yxt4eur4e aroMoB BoAopoAa n npory6epanqax onpeAeJrrercfl B ocHoBHor.r

rax co6crseHllblr\{ I{BJIyrIeHrreM; 2) noa6yxgerr[e co6crBeHHI{t\{ r{BJryqeHr,relr 14

crroHralrHhre nepexoAbr rroqrr{ rroJrHocTsrc Horlrle}rcr{pyror Apyr Apyra; 3) g"[x
BLICoHIIx yponueft I4OHI{3arII{fl aToMoB BoAopoAa o6ycrannlrnaeTo.fl rJraBr{r,rn(

o6paaou sJrenrporrnrn\{ yAapoM, a [Jr.fl Hrranlrx yponueft 6olrmyro potr, trr-
paet {orouoHI,IBaI{I4.a; 4) nepeuaceJleHrrocrr, Br,rconr4x yponneft BErabrBaerc.rr

pexou6r.ruaquefi; 5) noa6ym4eulre DJreHrpoHHbrM yAapoM rr rymaqrre croJrr(-
HOBerrr{fl }rf paroT cpaBr{r,rTeJrr,Ho MaJryro poJrb.

B aarurro.reHl,Ie Heo6xoAr{iuo iloAqepr(Hyrr,, rrro rrprl BblrrrrcJreHr{r{ pagrrbrx
aroMrrbrx rrpoqeccoB rr rrprl pelreur4rr cr.rcTeMr,r ypasnennft cTaqr{oHaprrocTlr
[rbr rrpr{HflJrr{ HeHoTopbre ylpoqarcque [peArroJro?fieHr,rfl, ItoTopbre, ],ro]r{eT

6rrtr', ueAocTaToqHo o6ocuonaurr. ttpoue Toro, Mr,r coBceM IIe yquTr,rBarru-Birtrfr.
lII,LrI nopoHr,r Ha Irpory6epauqrr, floaroruy BbrrroJrHeHHoe Har\{rl r{ccJreAoBaHr{e
r{exaHr{BMoB noa6ylxgenufl r.r r,roHr,raarlr4r4 BoAopoAa B npory6epanqax r4Meer

23 rras 1960 r.

r.rreparypa
1. E III lr-x y e fi. Flacr. rorvr, crp. 180.
2. A. E. C e n e p nufi. I4ar. Itplrucxoii actpo(pna. o6c., Ig, 72, L958.
3. D. H. Menzel, C. L. Pekeris. M. N., 96, N! 1, 77, 1935.
4. !1, C. lII n rr o B c n u fi. Coflnesuafi fiopoua. Ioc'rexua4ar, 1951.
5. B. M. Co6 ou es. I4an. fAO, N 158, 12, 1958.
6. E. P. M y c t e Jr s, I{as. I(purrlcxort acrpotflra, o6c,, 7, 3, tgbt.



AITAAEMtr{fI I]AYIT C(_tclr
I'I:l B E CTTlfl ItP LI M C Ii O I'l ACTPOO14S14AIDCI{OI

ToM XXV, {961 r.

OIICEPBATOPIIIIf

CIiIJIbI OCII{.|IIflTOPOB IIAEOPA IIITPEXOIIOB 7t'- lts
t3 cItEItTPAX CBI4IIUA, OJIOIIA, fBPX,IAIil4ft, I{PEMHIltfl

lr yHTBPOAA

I. CBI,IHEI{, O.IOBO

nI. !]. ,Yot:,loc

I{auepeur,r orrrocrrre.lrr,}rr,re crrJrr,r ocqrrJlJrrrropou rra6opa rropo-\oi[ol] p2-1ts, Pb I lr Srr I.
f[na rpynu lunri.r c o6rqlrirr BepxrrrrM ypoRlrer{ irp]rr{errriJrcfl rlero/I rrl.nyqolrr'rr (T'py6xa

c rroJrr,rM r{aroAoNr [1]), qrr rpyrtrr c o6lqr'llr rrrr]r{Hr,rM ypor}Her\, -- rlero/{ rorJlorl(cIIIIfi,
B rrocileAgeM clyrrae uc[oJrl]BoBaJrcfl cfier{Tporpar! Ilaurerrnoro coJIlrerlllol'o renecxotra o6-

cepBaroplrfl c arrreJre [6] (donyr:rroc pacoronll.ro 3,5 .r'r,, lucrrepctttr -0)1r, A ,rr.u)' Peaylr,-
Tarr,r r{BMeperrutYr o6pa6orarr6r rro }rptrBr,rM f ocrn, paccrlrrairrr,r}I c yqero}r cBellxlolll{ofi
crpynrypr,r rranlnYr.

Ilptrnraxa x a6colrotsttM Brraqerrrrflr\r crrJI IrpoBeAerra rlo i[a]ulr,lrr l. Elu';repa [11r]

rr Ii. A:r.neua [2,3].
SHcrepuuerr.raJri,rrbre 3rraqerrrrff cr'rJr 3HarrlrreJU,rro I]peBocxo/(r1T 3IIarleI{Irfl, paccql{-

r.rrrrrbre rro cxeMc l{. Bertrca [15] (u 10-200 pa:). I4rreetcs re]IAoIIIIurr r{ yueJulqelllrro sroro
pairJrlrrrl{fl c pocroM a}reprrrr,r roa6yrHgenrrrr Bepxuero ypoB}Ifl.

Vuer pa4lra.nr,Iror.o Nrrro?r{[Te.un o'z[15] r] Bbr]la]I{eHrlll /I"rIfi crIJI],r ill'lHJ{r{ yJryrluaer /lJlfl
oTAeJrbHLIx rpyuu tr,tur.Ili corJracl,Ie oncfiepllrlerITaJII)rrLIx u reoperltalecril'Ix orllocllTe.rlr,]lLIx

srra-reHr.ri:r.

Ilpanu.na cyr\{}{ /-rpynrrLr II l-pfll\a tLptt6.ltrtartte.rtbllo ltI>t11o.rrIrrrlorcrr.

OSCILLATOR STRENGTHS OIf TIIE p'z-2s TRANSITION ARRAY IN LEAD,
TIN, GERMANIUNI, SILICON Ai,{D CARIION SITDCTiIA. ILIJ,\D,'l'IN ' by l'l .2. l{ln'
khlou.- The lelativef valuesof the22-7rst,r'arrsitionan'ayof I'hlaudSirlarerneasttred.

The radiation mcl,hod (a tube rvith a hollow cathorle [1 ]) is employed for groups of

Iines rvith a commorr uppel level, the absorpbion ruethocl - Iol groups u'il,h a corl)rllon
gt.o1nfl level. In l,he latl,er case the eohelle-specLloglaplr oI l,he [orvet' solal telescope [6]
(focal lcngth 3.5 m, disper,sion -0.4 Alrnrn) is rrsecl.'l'he rcsrtlts ol measul'elnetrl, at'e redu-

cecl accordirrg tc culves of grorvth calculated Laking irrl-o accouttL tlre superfirte strucltrre of

tlrc Iines.
The reference to absoiuie I values is rnade usiug data of II, Engler [1/r] and C. Allen

lz, 31.
'I'he experirnental f values considerably exceocl Lhose calotLlal,etl aocording to Ilate's

scheme [15], by lactols of 10+200. Tho diflercuce beLween Lheur tertds to irtcrease

1lith increasing excitalior errergy of the upper leve1. The agleemetrt betrveert expelirtlerltal
a1d theoretical relal,ive I values is bettel if thc ladial factot' o2 [15] is taken irtt.o ac-

courrt in Lhe expressiol ior' lipe strenglh-s.
Tlre sum t'ulcs lol the 7-group and tlre l-sef ies are fullilled approxima[ely.

tr4nrepec tt rla6opy re[]exo/{oB 1t2 - ps lJ crlettrpax C I, SiI, Gc I, SnI
lr PbI cIlflrtaIt 1r ooII()llttoII co ('.'Ie/tyrcIIlrIllII o6orotITe.Itbc'l'BaI\trr.

249



1. It paccrrarprlnaeNroir;, rra6opy rrcpexo/{oR rlprrHa4,iro]nr,rr prr/{ irr.lHrrri,

11])Lr/lol'a rJ;rramx{nx r{r{1e pec rlpr.r oII])eAe,[errr.rr,r o6r.rrtrn ileperrrrcJrcHFrr,rx DJ]e-

tr{eHro}}. B oco6ennocTrl 31ro orrrocrrrcrJ n o.rlopy rr lep}{aHr{ro, ["rrrr rioropr,rx
rrB-3a orcyrcrrJlrfl Ha[e;riHr,]x /(arrrrrJx rro ci{Jrailr rlrnuft o6lrrrrre onpeAeJreHo

rt paiirrc HcyncpeHHo. B c,tr;,ung cBr'Irrqa oria;lairocr,, qro artcrcllr.l\reHTo"rrLnrJe

ilHattornrrt oLIJr Hettolropt,rx ",tttrtrrii. lrllcllooxoA[T't'copOTrIrICcItI,Ic Bnarrerrll IIplr-
rrcl)rro n t0 pas t1 l.

,I[,tr npe,rtu]Irt Ir yr.rlepo/Ia rcol)cu]rrrocrir'rc l)acrJC'r'r,r 5o"ree rralc]r{Frr,r. O4uarro
)l 3;l(UCl, IlOilxlOE{ltb[ [)aCXOi]{A0IIIirt C DIiCnCl)li[lelITaitbIILIIIII SIIarIe]Il{rtI{II CI{JI.

2. Iraccrrtrr1ll.IBaerr,Iii fla6op uepexoAor| - ri.rraccl.rqecrirrl'i rrplr]rcll, rra r(o-
iloponl N0lt{IIo cpaBHrlT0.rrl,}rro npocTo tr}iocJrcAr,tTrr rr3Nrerrerrrrrr R pacno.rro}Nerrrrrl

5.lrrrrrleii rt lrrrrcncr]1u]rocrn. .rlrnrrii rrl'lrt lropexoilc or IS- ti f f -otx:ttt.
tl'ro rtac,aercfl llacuo.rrouiolrufl yporlreii, lro iiari 6y71c'l lroritularro rur.l+(e,

ll.rrrt l)a(lol\taTI)lIIlaellLTX i).rtONIolIl'OlJ IlIleCT IIeCTO XOpOIIICC COI'.rlaCIJ0 TeOpeTLITIC-

criu x It aItcrrepI,IilIclrraJn,rII)rx /Iarrrirlrx. I)rtcncl'xr,rrclrraJrrrrrrrrc l[ilrrirrJo AJrrr rrn-
'I'ouc,nIl ttocrtt .nrrnr.r ii lrpaltrlrrrLlcrtl orcyrcrBylor, 3a IrcItirloqclrltctr l[itIIII]rrx
It. A.u,,r ena [2, i:\ 1, ox r]arhrBarorl(rJx .n r'tnrr, lr06o;u,rrroo arr,rcJro ,rrlrnrrii na6opa
If0l)oxoi\orl p2-pS. Meur711, Terr Tanr'rc l(alrrrrnc rr[)eAcl'al],rrfl(rr flcrcolrscrrru,rii
IIH'lel)e(l A"rlrt pilB.IIr'I1IIIIJX aCTpOtfttst.I.reCtutr lIplr.lI0]Ii0Ilnji.

$ 1. I'Ia6o1) re.pexoAos 1t'- ps

Creuu reprrolJ. [l]r{rra}(Jrcx{arqrrx rra6opy nepcxo/(or\ p" - /rs npuBe/{cHi,r Ha

r[rrr'. 1. I{ Itou(rru'ypaquu. p'? rrpr,ura71.ue?r{ar rprr reprrit: r'prrtr"rrerur,rrt reprr

"[,'0,,,, I,1 /lBa cr,rrrryJ]crHbrx 'D, r,r 'So, I{onc}nrypar\r'rrr ps cocrorrr rra /lRyx
tcpuoe 'Pn,r,, r 'Pr. IIo ucpe rrepr\xo/\a or yrJropoAa r( oBr,rrrrly ZS cnrtar,

PAsPLIDAETC'I ],1 }IYJIbTI,IIIJICTII0E LIACqCIIJIEHIIE UOsPACTAET. 3TO XOPOIIIO BIIAflO

na lrllrrne/\ennoi,i cxclrc. R rrpe4enrrrorr c.rryrrac f f-cux:tcri ypoRHu 'P, u 'P,
xorrr.lrrlypaqutt l)2, a rrrr{mo ypoRHrr lPr u 'P, riou{r'lrypaqrrr,r /rs 1oJr}r{Hr,r

c,rII,rlx:rrhcfl. Brtllrro, rIT() AaE{e B o.rryrlae cRIIHI{II rt OJT()Ra f f-csf.Pi., rroJIHocTLIO

errlc trc /IocTr.If aeTCrr.

Cor.lacuo pa6ore [4], run cr]rrur.r NIoiHoT 6brrr, oxaparircprr,3ouaH nc,Jrrrrrrr-

Hoii lrouoroporo naparrerpa /. ,I["rrr xou{iulyparlurl /rs rraparre'rp y.-*-
tt F-q

lA0 :- -paccroflrrrr.e uo)li/\)r )/I)onlrflrrll 'P, u'Pr, a (i0-rlapatrtlTp, cRrraarr-
HLIii 0 paccrorrllLleu rIeiH:[y crl irry,rlerHlrlr rI 1'prrrrJtorrrlii\r reprrarrrr rio]rd)l r')/-
ptllUrrt (panen OroNry TlaccrolrflIrc r] rrpel(r)Jrbllorl cJlyqao l,S-can3rr). R c.iry.rae

tiorrr[trlyparlnu p' rraparrcrp y":+, r'l(e [ -_ paccrorrnr.re rrexip,y 'P, u'- t 
o

'P,, a Fo -'/o ('Su -'D,). 
tlncroi,i lS-cnsarl coornercrR ger / - 0 (rry"usrn-

TIJIcTIIOC PACUI,Err"'IEHIIE ITIIOIO IICiIITIIIC PACCTO-flIII'tfI IIET{/IY }IYJI6TUIIJIETAIIU),
ji-<',usr:trt coorrrercrByer y:co (o6parrrr-rc coorrrorrreHr.re). 3uafi pacrroJrox{e-

Hrro ypoBlrefi, rrolHHo rrairr[ / u oIIllc/(cJlr,rrr, T]Ir cBr3rr. Flcrtotopax r{eofipe-

AoJrcnrrocrh B ur,r6op() Go toalrrlracr rrprr E> O.. 311ocr, Nro?firro cocuo,[i,Bo-
BaTr,crr reoperrt.lccttoii SaBr{crrNoorr,Io xle}I{Ay trr.rTepr}aJrat\{r.r ttorr(rurypaqr{I1
(r[rrr'. 2; 3a].rNrcrBoRaHa rrl pa6orr,t [4]), r{oropan rrprr [perre6p0rxeullr4 rraarrrro-

i\er:icrurrcr\r r{o}r$rrryparlufi rr,rpaxraorcrr rlpfl}{oii ;rrruueii. To.rrtrt coornercreyror
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Iioll{ul.ypaltrlrlrt JrS ,lI,rIrl I)a3.-lllqltblx aTolloIl I'1 I'IoHoB. IipeCurXaltra I,ILI Ha-
rr€)crlr4 3IIaaIeIIr,r.fi, oTHocflu{r{ecfl r{ C I, Si I, Ge I, Srr I, Pb L IIo rauerorrqeiicx

rra rpatluxe rJrHaJre MoH{rro rrar.:rr{ Brraqerrr.re 7. I{art Brr/Uro, AJrr paccr'rarpr,r-

Jiacr,tblx aJrerleltToB TorIItrI xopoxlo "rr0)I{aTctI Ila TColJeTI,IaIcuItylo rrpfl}rylo
(n oco6elruocrlr A.rrfl oJroBa, repl,rarrrrfl r,r fiperrnrrfl), uro yltaBrIBaer, Ilo-]lr,rArr-

[ror{y, }ra NraJroe r:aanruoTl0iicrurre rtou(rnryparll'Iir, coorucrcrnyrojr{]rre 3r{arre-

Hrur N (uo rfrrr'. 2) uplrno;1arcfl n ra6",r. 1.

x -4*rlr
05

0 0,t qz ry ry 45 q6 47. 0,8 4e

(Dnr. 2, Ornourenlrs r4rrreplaJroB prx Houlpnrypaqr'rn ps [4]

Cor;racuo pa6ore [4], xou$urypaqr{fl p' Pb I, SnI lr GeI ranH{e xopouo
cJIcAyeT Teopul{ rrpl,I srlaqeHurtx N, paDHr,Ix 7,58, 0,457 w 0,173 CoorBer-

crBeHHo. Srra.rbr.rrag x Ntfl Itpea{rrr,rfl r{ ylJrepol{a rro}}(Ho paccql{Tarr, uo Bblpa-

xerrr4ro X:+l . flolyueHrrble BqarreHrrr rrprrBe/(eribr B ta6n. 1. B c.nyuao
to

yr.lrepoAa (iiourllr,rrypa4lnx 1t'), IIO-RII/JIIIIONIV, IIIICeT l{CCllo CIIJILIIOe }l3alIX{O-

;1cr1o'r nrre r{c, rr0rrlyTl ar 1lit, nocrto;rbxy coorrro[re-
rrire ('S -'D) i('D -'P) - 1,5 (cupaueg.urrnoe

uprr ZS-curr3r.r) l{.rr,I yr'"rrepol(a rlc abllloJrHrre'tc4.

B TlciioruureJrLrlocrr'r c:ro orrro[rerrr,re I]aBno AJrtr

C I - 1,13; Si I -- t,1rB; Gc I - 1,501 Sn I -1,39 u PbI-0,62.
llocno.rrlri), pacfio.rroiugHlre yponneir ts cnert-

rpax Ge 1, Sn [, Pb I Tqonorbrro xoporuo crre-

Ayor reolllrn 6cl; 1,.1gf il IlBarrMoAettctnltr Holt-

{nlypariui:r, }roH{rro /{ylrarrr, arro rra rrp}rN{epe

paccNrarpr,rDaeNtol'o rra6opa nepexoAoB yAacrcri

Ta6rr,rrta 1

0,4

43

0,2

0 7 08 0,e/

CI
-,o

*-<r*'
o^-

o o"

oo o

BOI

Pbl

ore,e'rl ,r, | -;

CI
Si
Ge

Sn
Pb

0,0/t
o,28
1,43

8,lJ

0, 003

0,01
0,17
0,t B

I ,58

npOCJIOAI,ITr, B aII{CTOM BI'IA9 BJIIIflHIIe TI.IIIa CB.fl3I{ Ha IIIITOI{CI{BHOCTb CIIOHTpaJIb-

nr,rx.uunrar?. B namori rrepe rtpa,riru,re aJreil{er.rrbr paccr{arpr.rBaeMoro paga (C I, Si I
u Pb I) coorBercrByror rrpeAeJrbHr,rr'r cilyqaflrr rrr,rcroi:r LS- r 11'-cnflBr,I, r\rolr{er

IIOHaBaTL TOJIbI{O AHCIIepI{MeHT.

Jluuuu pacci\{arprrBaer\roro na6opa flepexoAots pacrroJlox{eur,r n uruponoli
crrenTpaJrbr{oii o6racru, qro cr.rJrbHo sarpyAr'rfler r,r3rlrepeHus. B cryuae Z,S-

I
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cBflill,t BCer,o IIOJIiJirro rra6Jrrc/(aT|CrI ItoccML ,rrrrrrui;i, tilro 1|LIliojlIIfleTCfl To.Ublio

l(flfl yrJrcpoAa. Bo Bcex oora.rrrrr{r,rx cJryrraflx Ha6iJroAaroTcrr l(oBoJrbHo nrl'l'crII-

crltlrrble sarlpclllcHlrrrle JrlrIrl.[I. Bcct'o H.a6Jr.foAaeTcrr Ao areTLIpIIaAI{aTI,I Jl]lilItIi't,

ilir riorophrx o/{rrHrraArlarl. liaspcrrrerrlr R cI}/rjtlc f f'u:x:ur.

$ 2. N'Ierogr{r{a rrar[epeuuii. Orrrocr{TeJrblrrrre uHTerrclrBrlocrr,r ",rlrrrrii
r,rBJryqerrr4fl B rroJroM r(aTorle

Mero4lrrta r,rBr\rcper{ri.i r,r Dricrrepr.{r{euraJr;rra[ )rcrarro]lr{a B rr]lrrrrqrrrte rre

OI"III,ITIAIOTO'I OT I,IOIIOJIIT:]ORAIIIII'X IAIIEC N]}I{ OilPE/ICJICH]III CI,IJI OCIIIIJIJI'I1'OPOI}

Irer(oropLrx Jl]rnrit c]ilrilqa IJ . 5,l.

[.irn r.raueperrr.rf orrrocrrreJrrrlr],rx lrrrer{cur}rrocreilr Jrr.rHrrii c 06[urM Bepxirrr[{
ypoBrreM lIcnoJrr,Bycrctr ilrcroA r,ralJryqerrlrfl, a 71,llrr "nulrrrii c o6[(Lri\.{ rrux{rurrI
ypoRlleM - r{eroA nor'.floqeHl,Irl. lIo.ruy.1s1111ble 06ounll xreroAaa{rl AarJI]bIe I{orI-
6unupyrorc.E r{ BTo noalloJrtrer rloJryur,rrl orr{ocr,rrcJTlrrr,re cII.rIrrI ocqrlJrJrrropoB
Bcero paccMarprlBaeMolo lra6opa ilcpexoAol,

fIpr,r ranor"r n[eroALI-r{c ],Ic}t,rrlorraercfi He06xo/{r,rrrocrL trcrloJIbBoRar.II{fl i{c-
To.trrlrltoB IIBJIyrreHl{r{ }I rrol'Jlolqerrr{fi c xoponro {urtcrrpor]arrrrrJr{rl tr rroAAcp-

)r{r{BaeMbr\,rrl [ocroflrruI;rr'rrr yclror]r,rflrrr{, rrro cyrrlecrReHHo 06JIel'qaer IIpoBe-

Aerrue oHCIrepLINrcIrTa.

Henoropr,re yJryrrrrrerrlrrr I,r r'rBucrrcru{rr, }iHecerrrrLIc B rreroArrny r,ralrepcrrrrii,
o[IrcaHbr IIrIEte. OIrlr cnoqrtTcfl I] ocHoBrrolr 1) n aarreHc Ha.r[r6ponarlHor]i.ttanrrrr,r

HaIta.[I{BaIrI,Lg, UCrIOJrr,SyCUOi.i B ItarIeCT]re CTaHAa})1'I1OIO ]{CTOrrtII,tIia, IOJTO]rirI-

toJrbrrr,rl\{ r{parcporr yro.rrr,rroii AyIr.r, q19 rIoSBo.rrrreT IrpoBollr.{.1tr, r,rsrrepcrrrro
rr y.nr,rpaSr,ro"ne'roroii o6.racrrr c[errrpa; 2) n ncrro;rrBoBrlHrrro [prr ro,rryqe][ru
crlcnrpoB rrorJrori{e}rrr.rr crtcr{TporpaSa c irrrreJlc [6], .r'ro iloBRo,rlrrer IroJlyqarb
C AocraTouHoii 4i.rcilcpclrcii 4anerto ororrorrlr\trc cfleltrpairr,rrlrc JrT,IJrr,{r,r.

Crangaprnr,rii lrcT o.rrrlrn. fitt rercpoxporrroro $oror{erprrl]oBaHr,rfl, rio-
Topoe IIpoIISBoAuJIocb ll Tlarruoi]l pa6ore, nco6xoTlrrrr r.rcro1l]rr,rr{ c rrBBecrlrrnrr
cueliT []aJIrrIILII{ pacilpeIIcJIeHrIe rr. .B rta.rccrnc TaHOIo IrcTorr}rrrrta ncrroJrLStt-
IlaJracb Ayra nocrorrllHol'o Tolta rrelKAy yr,rcrrJnJr,r lpaSrlronr,tnrr{ DJreRTpoIatrII.
B rrautrrx r{BrfcpeHI{-rrx ucrro.rrr,BoRa.rrrrcrr yr.ru rnrra C-l , 4r,ralrcrpo,u 6 ;ru;tt.

IIo nauepeulrau 3r:i.repa 17 l, rerureparylla ro.[oirrrrrcJr],Hor.o rrparepa
cocrallJltlerlr000+15" I( lr nprt co6.rrro4currn llertorop6rx ycJroRrrr:i nrolner rro/1{-

AOptxr,IIlaTL,cfl c yltasarIltol:t to-rrrocTr,ro B TcrreHr.re A,[]rTeJrr,Iroro Bpetrerrr{.
I4a,rtyuenlte Itpareila 4yut uprr6.nI,rBlrroJr6110 cepoc. Ilouparna r{a r:rccellocrr,

IIBJryqoHr.rrl BBo/Il'rJIacl no AaJrrrr,rrr /{Jrtr irBJryrrare.rnrlor"r cnoco6nocr.r,I yr,1rfl,
rllr,rRoAr.rxfbrlr s roilr ;He lla6ore. B o6.rrac,r,n l,l, 3570, 3850, 11150 A n cnerirpe
Ayrrr [pr,rcyrcrBvror l[oBoJrr,]ro urrreHcrrBrrl,re norocri CN, rrtsJryrrenr,re Horo-
pbrx I4cltJlIorraJrocrr IrrITel)[oJrarlrreii, B rtopoTHoRo"rrI,roBoii o6.nacTrt cIIer(Tlla
(1,< 3000 A) aarrernylo Ao"rrc rrorpeprrurroro rrtsJryarenrrfl cocraBrrrrer rrtsrry-
qelluc IIJIalIeIrlI 4yrr.r. Be.iri,IrIrIIra IIoII.paBoalrroro trr.rolHr,lTe.rrfl ofrpeACJrfl.rracrl

u pa60re [B].
Cor,racno pa6ore [7], lrprr orr.rre i,oiia R rrilele.rrax 0,75-0,95 or ror{it,

coorBercrBylolqero flepexoA)r n lrlrutrlqgi,'t pc]r{r.r[r, a6conrornr,rc B]raqclrlrg ,r p-
Kocrr.r Hparepa BocrrllorrBuo4rrrrr,r B [peAeJrax l-1,5%. B rraurerr cJrylrae
nepexo/{ n urutrxultlft pe}Hlrilr coortsercrBoBaJr roRalr ll-13 o B BaBncr,rilrocr[r

pto
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or paccrotrllr{fl r{e}I{Ay yrJrfl}rr{. Vr"rrrr 6r,r"rrrr pacrroJrorr{eH}r rroA yr.no,u 120o,

[p[rrell rloJr o]KI{TeJr bur,tit r o pna orrraJrl Ho.

I-Iar.r6onrruyro rpyAlrocrr! rrpeAcraBJrfler noAAepixaHr,re rocroflIrHi,rM pac-
croflr-rr,rfl Melr{Ay ylnflMr,r rro r,repe r,rx cropaHr,rs. B uaroroslenHoli HoHcrpyxrlr.rrr
IIoJIoE{r{TeJIbnr,rrt enextpo4 rrepeNrerqaercfl c rror{orrIE ro EJreKTpoABr{rareJrrr

PA-09 c AorrorrHrrreJIE,Hr,n{ peAynrolloM, o6ecueulrnarcrqero rrepel,reqeHr.re yr.rrrr

co cHopocrLro, HeBHarr[TeJrbHo npenocxo4aulert cHopocrb ero cropaHr{.rr.

Perynnpoona rroJro,fieurrrr yrJrr ocyqecrtsJrtrercfl rrprr arou BpyrrHyro [epr,ro-

Al,Iqecltr{rlr BnJlroqe}Ir{er,I I,I BblltrroareHlrea{ ABrrlarena. Orpnqare;rrrnrrit yroJrr)
rroABo4lrrc.E rarirrre Bpyqrryrc. ,{yra crronrr,rpoBaHa na 6aae crauAapruoro
Lrrrarr[Ba r( reHeparopy Ayrr,r [f-2. BreaeHr,re aBrorlrarlrqecnoit peryJrr{poBnrr

floJlolr{eHr.r.rr yrneii x{o}fier Blraqr,rreJrbHo rroBrrcr,rrl Toaruocrb trauepeur.rft r,r o6-
rerqurb pa6ory c gyroft.

OruocrarensHbre r{HfeHcrrBrrocrr{ ;ruslrr,l uaryqerrr4.g. Cuenrprr [BryrreHut{
({lm. 3) 6r,rnu uo.nyqerrbr c ror{or.qbro paaprguort tpy6xu c uoJrbrM HaroAoM,

onr,rcansort paHee [1 ]. Me-
TOA I,rCItJIIOqeHI{fl C a}IOIIOrJI O-

rqerrr.rfl rar{)fie 6rr.n uperx-
rrnrlr. oupe,qeJrflJracE, 3aBr.I-

cl{rrocr}, ornorueullri r{HTeH-

cr,rnlroc:reri paccNraTprlBae-

lrr,rx nr,rulrr)l c o6tqurr Bepx-
Hr,rn{ ypoBHer[ oT clrJrr,r pa3-

lrflAuoro rona ({rrr. 4). B
cilyrrae cBrrlrqa r.r pasp,frAa B

reJrrrrl cal{olor.[oqeHI,Ie
rrcrtJrroqaeTcrr IIp]I Tor{ax,
rreFrrrrrrux 40 nu [t ]. B cly-
AIAC OJIOBA PACII];IJIEHUE ITA_

TOAa nreHee r,rrrrerrcrrBr-ro tI
AOnycrr{r\,ro pa6oTarb rrpr,t

SIIAAIIITEJII,HO 66TTT,IIIITX TO.

Irax. Ocnosubre r,rBil{epeHrrfl

AJITI oJIoBa IIpoBeAeHLI Ilpll
ronax 700 na.

Cuex'rpr,r roryqeHLl IIa crc(rporpaSe I{CA-I c nnapqenofi uplrar'roii I{ rpex-
Jrrrrr3oBoii clrcr:euort ocBerqeHlrf rqeJrrr. fIpI,I lrcnorbaoBaHl{u $orounacrunon
KoclakOaO ancuoarrqr{r{ cocraBJrrrror oltoJro rpex NrI{I{yr. C tofi }fie ar(crIoBI,I-

qr.reli nue.rarr;rBaJrc.fl crlel(rp ptyruoii Jrar\'Ilbr r{epets cryneu-Iarrrli ocra6urerr,
r.r cnenrll yronr,rroli 71yru. flpu o6pa6o'rne yqI,IrbIBaJIacr, BaBI,IclIi\Iocrb yBeJrI,I-

qelrr.rfl r,r Arrcrepcllrr crleKrporpa{a ot AJrI'IIrbI BoJrrrbl.

PeaSr,nl,rarr,r lraruepenltr,l orlrocrrreJIr,HLIx IrHTeHcltnnocreiir paccrIaTpLIBa-

epl,rx J1r.rrrrrli lpr,rre4elrrr n ra6n. 2 tr 3 cootsercrBelrlro AJrtr cBrIIIqa r{ oJIoBa.

B g11rx ra6tr,rrlax [plrBeAerrDr rar(E{e l{eltoro]lbIC AonoJIIILITeJIII{LIe AaIrHbIe,

Heo6xoAulrbre B AaJIblrefirxeaf.
Y.rer crepxrorrxorYr crpynrypbr. Bepxnne ypoBHI,I paccxIarpI,IBae\{Iix

Jrrrnrrii pactqeuJlerlrrl I{a ABa noAypouutl, II, c'lpol'o l'oBopfl, IIrI IIr{eeNI AeJIo C

' 0 z0 40 60 s0 t00 /20 /40
I, na

tl'l ut. 4. 3 aslrclril{o cnb or}IocI'ITe Jrr, Hr,rx tutlerrctrn uocletYl

Jrrrurr{ oT crrJlr,r paspflArroro TOr{a (nOnr,rir xarol)
,-1 (2833)//(3683) n Ar; 2-ro nre B He; 3-
/ (4057)/f(36S3) p Ar (npYr(Hu) r Ho (I(BaAparI'rI{H) (PbI);

.t - I (3175)l I (2863) B I'Ie (Sn I)
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JrI{Htr{flMI{, He o6raAalorqr{rrrr o6rq1rrr Bepx}rrlrr ypoBrrer{. O4nano Jrert{o trona-
3aTL, qTO BJrr.rflIrr{e cBepxToHKoii crpynrypbr MOH{eT rrpoflBr{Tr,crr ToJrbno rpr.r
Haruql4pr caMo[orJrolqeHr.rfr, ecJrr,I He rrpeArloJlararr (uro HpafiHe uano uepoxrno)
Hapyueur4rr rrpaBr.IJI r,rnTencrlBHocrr{ AJrrr rtolrrroHerrr cRepxroHltoil cr,p;rri1yp51.
ltporue roro, cJreAyer lrMerb u BrrAy, rrro cBepxronnort crpyrtrypoli o6ta4aur
TOJIbI{O IIeqeTHLIe l,ISOTOrrr,I CtsI{HrIa rr OJrOBa, CoAep?ilaHr4e I{OTOphrx r} ecTecT-

seuuoii ctrecrr r,rBororroB He rlpeBocxoAtrr coorBercrrlerrrro 23 y, 19%.

$ 3. SneuraJreHTHbre rlrrprrnbr orrr,rr-r flornorqtrrr4ff

I{au6oree y4o6rlo LI AJIfl peIxeH}I.rI rlocranJreH}roii aa4auu Aocrarorrrlo cllaB-
HL{Tr aItBrIBaJIeHTrIbIe lxupr,IHhr rrnnr,rrt [orJ]oqeHrr.rr c o6rqnm Hr,r]t(]rr.l\,r vlloB-
uelr p2 3P1, ua l(oropoM oxar'rrrrrBaercx uo o4uoi,i JrrrHI,Itr lra xax4oii paccNror-
pennoii Bbrrre lpyrrur,r nr,rr.rr,rfi c o6rqr.r,u Bepxrrr,rN,r ypoBrrer,r. Tarrnrr o6paaou,
B cJryqae ctslllrqa rItsrlepeHlIIo rIoAJIclr(ar DrtBr,ruaJlelrrubre rurrlll,rHr,r tnnrrii )t?,,2401 ,

2476,3639,3683 A, B cryqae olroBa - ?u)\2661,2706, 3009, 3034 A. Iloren-
rlr{aJrbr roa6ynt4eunfl ypoBurr p'3P r0,92 u 0,31 ao coorBercrBer{rro l{,'rfl cuurrqa
l{ oJIoBa, TaK arTo ItoHIIeI.rTpaqr,ltI aTor\{oB, AocTaTorrHafl l\ilfl floJr.yqeHrrrr 3a-
r.IerHoro fIorJrolr1errr,It{, I\,ro}r{er 6r,rrs 4ocrr,rr}ryra rlplr cllaBrrr,rreJrLriro lrrrBr{r,rx

rel,Ireparypax 1 1000-1300'K.
flpn orr.rx rer\'rfieparypax Jrnnerirroi,i .racu.r npr,rurrrx pocra coornercroyror

ar(tsrrBaJreHrHbre rur,rptrul,l rr,rrrr,rri W).<2-3 nlt (tx0,2). I4arrepeurre cr:onr
NraJrbrx SItBrrBaJIeI{TI-IbIX IXlIpr{H BO3NIO}r{HO TOJII;XO ilpII I{CrIOJIbSOBaHUII. CIIoI{T-

porpa{a c Aocraroqr.ro 6o"nsruoii Arrclepc}rert r,r paBpemarclqeii cr,rnor"r. B orou
ctlbrcJre uau6onee rIoAXo4rrtqr,rlurBr,rJrocr 6r,r ncno,nr,BotsaHr.re cnenlporpatfa
Barueunoro coJrr{eq}roro TeJlecnona o6cepnaroplrrr, c rorrorqr,rc I{orolloro
panee 6rrnu noJryqeur,r [5 ] axnusafleurHr,re rxrrpr,rHbr ruunrt cBurrrla ],], 3639,
3683. Ognaxo onpeAeJreur,re ar{BrrBaJrer{rrrr,rx rur,rpr,ru Apyrlrx rlB Br{ilrcrrel)earrrc-
JreHrr,rx litnlaufi. B aroM clryqae cr{Jrb}ro ycJrox{rrflercfl rra-Ba rpy4nocleii c paa-

AeJIeHLren lop.rrAnoB r y.tr,rpa{uoJrerotsoit o6nacrr,r ctrcr{Tpa.
B 4auuofi pa6ore lrcrroJrb3oBaJracb ycraHorr{a c arrre,[e, uo4po6no orrrcaH-

rrarr B pa6ore [6]. trllrrrcrBeHHoe orJruq[e cocro-sJro B BaN{eHe paaAeJ]rrreJrb-

Horo aJIeMeHra Drori ycrarroBnr,r penJrr4noii (600 mrpr.rxoB rra I n,ru), .1'ro rroaBo-
rruo {ororpa{lrporarr, ynr,rpa{r,roneroByro o6Jracrr, crenrpa (go2200-2300A).
(DoHycnoe paccrorrHrre HaMepHoro BepHaJra 3,5 n. ,[,r,rcnepcr,rn BaBrrc]rr o1r ilo-
lrtlAr(a cilenrpa 11 cocrauJrrrer AJrfl o6.uactr,r 2700 A lpr.rrrepuo 0,35 Alnru. tla
rrJracrllHxe 13X18 cJzyrreqaercrr yqacron crenrpa il.nunoii - 800 A.

B ra'recrue r,Icroarr{r{Ita Herrpepr{Bgoro crteltrpa r,rcuoJILBoBaJlacrr ]lryrHafl
Jrar\,rra cuepxBbrconoro AaBJrerrrr.fl CBAIIl-500. l\,Iexr4y rax{roii r tqerrr,rc
cneltrporpa{a uonreularacr a6cop6qr,rouuan rp)r6fia, ofll,rcaHr.rafl parree [5].
O4Ira ue clertrpolpail{il{, [oryqenrrbrx c arleJre, [pr{r}eAeHa Ha {ur. 5. Xapan-
TepprcTr.ruecnafl ItprIBatr cTporlJracb IIo clenTpy, crl.flTol\Iy arepeS cTyrreuqarr,rfi
ocila6r.rrerb c torli xe axcrroar{r{Lreii na clenrpolparle HCA-I Ha rrrracrrrrrny r{B

ror,1 rxe raprrrr,r, lrpo.rrBJrelrHyro oAIroBpexTer'rlro c lrJlscrtrrrltoli, rloJrygcrrrroir rra
crrer{rporpa{e c euene.

B ynntpa{uoreronot o6nacrr,r clexrpa noJrrtqecrro pacceflH}roro onera,
IIO-BI4ALIMOMy, BOspaCraer rro cpaBrreHr4ro c Br4^lrr\,roii o6,nacrr,ro c [enrpa.



IIol po6rroc r{ccJreAouarrure BJrlrrlrrr'rrr l)accenrrrolo crJcra }re lpol{BBoAI,rJIocE .

Slra.rcrurr anRlrRa.rreHrrrr,rx rrr{prrrr ,ru.rrurrl },fu 3639, 3683 PllI, no.ryaIcHHDIe c

SlrrcJre, xopolllo coBIIaAaIoT co srraarelrrlflMr.r, ilo,lyrrerlHblNrll palroe Ha cflel{Tpo-
rpar[c c perrretnorl, rr, roonoJrr,ny pacccnuirr,rii crer pelrerltl{ IIeBtlttrlureJlerI,

OTO IIoITiI,}],IBACT, IITO 1].T]]'IflFIIIE PACCEflIIIIOIO CBCTA SIXEJIE NP}I II3},tEPEIIIIII OT-

Iroruerrr{ii crtr}rrBa,rre}IrrrrIx uII,IIILIII JILTHIIii Hecyll\ecrllc}IrIo. f[pr'r o6pa6orlte

ilo.rryrlsg*r*tx cllelirporpaNrltr )rrleT paccefiH]roIo cBcTa npor,ISBol(IIJICtI o6blrrl-Ibll{

o6paaortr. I Io.replrerrrrtr rrB]repri.rrr{cr orrrocrrre.rrbHo Sorra IIa FIe3acBeqeHIIr,lx

Illeclra\ r.rlitcrlIIrort. Pacco;tnltr,rtt cBer Bbrarll'fa.rrcfl Il IrI-ITelIcIIRlIocrrrx. O6pa-

6oluta rrl)or.r;tlol{rrJIacr, 1ro perrrcrpol'p&}rll&Nr, rrorytlgHH6rNl IIa NII{IIpo{ororrlerpe
X{O-4. 06paacq }nIltpo+orolpaNlr{ [I]cAcraBrre]I na SIrr. 6.

.[I rrirto []lrr rro/Irrrcl J)eBy"n I)rarLI IIBNIepeIIIT]i.

1. O.noso. B arou oJr1rt121a rlce qclr'rJpc paccrlarpr,rrlaeNrlrx JllIFIHr,t Nroryr

6uru rralrcpcflrn oArronpcr{crrHo ua o4rlotli lJrilcrllIIHe. IJr,r;ro o6pa6orano 6
lrJrac'f rrrror{, cr{flTr,rx ilpr{ pa3Jrrlqtrr,rx rcrrflepaTyl]ax ne.rr,r. SltcuoSI,ILIIIrr cocrall-
Jr,fl.rrr{ Tpr.r rrr.Irryrbr. lIo.[y.1g11nrr0 ur{RI,IBaJIerrl'rIIJe rlrrpll}IrI npeAcraRJIeHr,I IIa

{ur.. 7l r}r{l(e Banr{cr,rN{ocrert anBr.ri}afl0rrrHl{x [rrI]lI,IH JII{HI{II },}" 2661, 3009

r ll0l]1+ or ariBrrBa.rlerrrnoii rII{pIIIII; .rrI{IIlrI,I X 2706.
2. Cnurreq. B aronr cJlyq6. raplr JII{Hnii }uX2476,21107 u 3683, 3639 }racno-

.tToirrcrrr{ B cl1eriTpc orrrIIIltorr /(a.[elto ApyI'oT llpyl.a, TaIt qTo oAIroBpeMeltHoe

$oror'1larfrrpor]ilrrrre rra oArry rrJracrr,rrrrry rrolro3Nro]ItrIo. lloetorry npol{B}rolu'I-

Jrocb rloc.t()l(oBare"u6rroo {orolpa$IIposaIIIIe /(Byx pacc}rarpl,IBaeNIbIx yqacrnoB

crrcrt'rl)a. Br,t.,ro uo;rtrrrerro /(lle c0pr,rr.r cileHTpor'Ilarr\r, Ita)fiAatr rrB ItoropbIX
I]I{JIIOTIAOT oITOJ]O AEC'IT-I'I CItCtiTI]OB, IIOJI)IIIO}I}JI,IX UONEPENIEII}IO B O6NACTT

X2400 -c, u IlliiOO A. Sricirorlur(rrr.r cocraBrtri.rrrr coorlercrBelrHo 3,twuu,u 15 cen.

Bllolrr, Hoo6xo/Irruoo /{,[rr rro"rryareuuu o4rroii cepII[ cttcltr]loB, yrIrrrJ,IBafl BpeN{E

Ha rrol)corpoiiriy orrert'r:pol.ptrtfa c o4Iroi,i ycralroRltrr rla Apyryrc (nepecrpolixa
ocyrrlggrorrr,,rracT, rr06o.rrrrunrm norlopoTorr.paB/IeJrIrreJrIrIIoro a,[el{cIITa), co-

craB.rrrr.rra oriojro .rnca. B ro(rolri{e llcLrro arolo Bpcrrerrrr reufleparyprrrrrli pcxg.rlt

TEII]I JIOA/IEPiIT]II]A.IIC't lII]I,IX,ICI]HO lIOCTO'IIIIthI}I.

Pc:r1,,111,1;q11,r o6pa6o'rrtr,r rro.[yqorr]rr,rx cflei{rporparrrr rrpeACr&RJreHbI B BIr/Ie

aaur{crr}rocreri cttBrtna"uerrrrrLrx rrll.rpr'rrr or nperrerrlr, ilporfieArrrcro c 1\Io$tcrrra

nepnoi/r sncrroBrlqru,r B cepr,rrr (Srrr'. B). B sa,rarr,rrrtfi rronreut BaNreqaercrl 6lrcr-
poc 1111s111,1trorrlrc crtBlrBaJlcr:rrrrr>rX [ilrprrr{, tsaTe]!r yciroRr{fl B a6cop6qlronlroii
.rpy6rte craHoBflTcrr 6o;rec cra6r,ulIJIILIIII,I. SSSent cBtI3aH c rctr{, aITo Il I,IcrIoJIb-

aycrror:i rpy6rrc [&pr,r [roT&Jr,rra cR06oArlo rrepclo]Illorc-rr, qro oco6eHuo oI,IJILHo

cr{ilsr,rBa0rcrr J}rraIIa.IIc,0pa3y rIoc.n0 Iror\IeI(0III.In n tpy6Ity IroBoIl IIopql{I,l

Mera.ir.rra. .fIytr,r ,larr,uei,iuroii o6pa6orltc rlo,rry(IoTIITIJX I\&IIIILIX IIaTIaJIbIILIC yr1ng"-

HLI It pllr]LIX IIC IICIO"TILSOB&JIIICL.

Ilocno.lt rty [o.u1rqg111rolc Brrarrer{I,rfl DrtI]IIBaJIeHTHbIx [II,IprIH rle ltorlaAalor
rra .nnneiirryro rr&crb r(llrrBoi,i pocra, orrlocrl'reJrrurrle cl,lJrlil ocrg,IJlJrflTopon 6r,rrrr

naiilenrr rlo rtlllIBLINI pocril, trocrpoelrllr,INl c yrlerorl cRepxrollltofi ctpyrtrypr,t
.]IIlIII,II{.
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$ 4. Itpunue pocra.

Izlcnonr,eoBaJrc.rl MeroA IlocrpoeHlr.rl
.npextneft pa6ote [51.

Cr.lur,r oeqlrJrnfl TopoB

ItpI4Br;IX pOCTa, OnUCangr,lfi n Ramefi

Ta6.nw\a 2

Ilepexo,q

P2

trIcxoAHhIe AanELIe IIptr llocrpoeHrrrt
BprrB!,rx pccTa

IIoreIIquar
Bo30y,I(-

) [ CITII'I

OTIIocr.rrerr,-
flbIE I{IITEE.
CUBIIOCTI4

2833
3639

4057

7229
'17180

3eB3

2022
2401.

5005

2476
2663

3739

tPo
,P,
tP"
,D,
,so

tP,

tPo
,P,
tP,
,D,
,su

,P,
tP,
,D,

,'r ,33
/r,38
1r,38

4,38
/r ,38

4,J.}

6,10
6,10
6,{0
6,10
6,10

5 ,95
5 ,95
5,95

2,07

,P, 10

6,5s*0,7
24,2+1,2
{,4+0,8

tr,1

(1)

10

24,1*1 ,7
55,5+8,3

(5 ,5)

10

26, 6+1 ,6
16,4a1,9

0 ,6+0, 1 U1Il
0,24131

0,17[3]

0,41131

0,073

0,8[3]

0,24

0,8[3]

0,32

0,25

0,21t

0,6
0,28
0,85
0, 19

0,/t9

0 ,09
0,16
0,98

0,32
0,6rr
1 ,08

,Po

,P,

t,84

I ,43

1,76

4,00

4,05

2,66

,P, 2,84 0,22

(2)

paCCMaTpI'IBaeMLIX

flpu lrcuonr,BoBaHr.rr{ rra6oparopHoii a6cop6quoul{oii rpy6xu HpldBaa pocra
loIIpeAeJr.Eercrr Bbrpax{e}rneM

fo
W).:LL}"D 

_5, 
,, - e- K (o) N,) dr, 

l
l

rAe 1[l - uo.nuoc urrcJro trourorqarotrI,r.rx aror{oB ua r}rr'rl cBero]loro lryqxa
cerrelll{eM v I cil,z; I{(u) - Hoa${flquerrr norJrorqeH]Irl IIa 1 atort; u:L]ul L]uo.

B rraruel,r cryqae ymr{perrr4er{ rra-Ba croJrl{HoBerrrri,i rro}Ituo [peHe6perll u lloc-
rroJrb3oBarrrcrr Bara6yirrrpoBarrrrbrr\{rr B pa6ore[9] erra.rerrlrnww K(u): q(a,u),

\.2 ttn 
-- 

|* - 2nc2LLo

(y - rrocrorrtrfiatr Baryxarrlrfi). Tart nart rrrl?rtHrre )rpoBHrI
.TII{III,IIi METACTA6I,IJII,lIIJI, 1'O

y:2) At?:t,32\silsn.l,o.tlL,. (3)

Baar,rl'rlroe pacrloJromerrr{e rtoMrroHerrroB cr}epxrorrr{oft crpynrypr,r Bbrrruc-

.rIflJIoclr I{a ocIIoBaIIflI{ lIr{eIoIqI{xc,fl sItcIIepl'lrIc}Ira,rIbIIbIx llaIIIIblx [10]. AJIfl
cBr{Irqa /Iarlrrble IlrloJrrle rlaAe?1{lrr,I. B c,[yuae oJrot]a I{t\{elorcrr oTAeJrbHbre Heco-

rJracr{fr Me}r{[y AaHHErr{u pas,rrr{qrr],rx aBTopoB 117,72J. ,(rr Jrrrrruu X 2706
HE II3BECTIIA I]EJ]ITIIII{HA PACqEIJIEH]{I YPOBIIfI PS3P,. /{"TTN AtOii JII4III{I{ 6MJIO

pacclrorl]cHo ABa rrpcAeJrbrrblx cJryrlqr' {) pacrqen.rreHrre ypoBIIra 3P, matto vr

.2) pacrqerrJrerrr're eroro ypoBHfl arraJrorrrquo pacqerrJreHr{ro ypotsrrfl 3P, y..la

(t)

rAc

Al,r,.n AI
(1300"K)l *



cBr'rrrr(a. onaaanocl, rrro rtpr,rBhre poora Airrr STrIx rllieAeJrr,rrlix cJryqaeB npati-
Trlqecltr'r coBrlaAaror. trileoronlr.recl{oe c,rreuleHrre nJrrr oJroBa rrano (5 .70-scnt-r
[101), noaro[IyBce aler]ILI0 I'IsororILI oJroBa o6paeyror rrpaltrr,l.recrrrr oAHy Jrr{-
r{}Iro oTHocrrrc,nr,noii rrHTerlcrrBHocru 0,84. a Bce .rrerrcrrlr{c -- rpynry nrnnrli
cllepxrol{I(otl crpyxtypl{ r,IrITeI{cIrBrrocr6ro 0,16. Otuocureilr,rrr,re rrHTe}rcr,rB-
HOCTT,I nol\,r[orreHToB CBepxrortrioii crpyxrypLr o[peAeJrflKrrcfr no {oplryralr,
aHaJrornrlHblu {op,l'ry.ua}I /Urtr lrrlTeHcrlBr.tocur .rrlllnrit n uy.nrTlhtrere 113].
Cnepxtounarr crpyltrypa paccllarpllBaeMr,rx .rrrrrurri, r,rcnoJrr,Byerr&fr B /{&Jr6r{er-r-
IxEx pacqerax, rroHasarra ua {ur, 9. fIo etu,\,r Aar{irr,ri\.I 6r,r.rur nocrp0€Hr{ IioHT}_
pr,I nnutlfi AJITI paBJrI{rrHr,Ix oirruqecltllx ro.rrr{, utroJrerlr{r{rl I.rrrrerpl{po6aIIB.er{
OIIPEAEJICHI,I aKBIIBaJIeI{TIIbIe uI.IpI,IHIj I{ ilocTpoeHl{ I{pIIBIrIe I]ocTa ({ur. 1O).

Fleo6xoqnnnr,re l[Jrrr uocrpoeHr,rf Itp].rBr,rx pocra BIJaaI eLrrrfl a, Bl(Jlloqarcxrr,rc
r'lcltoMoe 3I{atreHlle crIJI OCqrIJr"rr-tITopoB, onpeAgrfiJJI.rcr, i\,reroAoM rrocJreAoBa-
TeJrr,r{L'Ix nplr6rurxenni'r. Itprrnrre pocra B HaqaJrrrrroi.i .ractrr uepexogHoi,i o6-
Jracrr,r c"ua6o SaBrrcrrr or nefluqlrHbr napaMerpa rz. Iloaroary r{o}nHo Bllaqare,
nrr6parr, uporraBoJrr,Ho 6o;rree lrJrr{ r\re}ree [paBl(oroAo6uge asaqeHrrrr cr,rJr oc_
r{rrJrJItITopoB; uo HIrl\[' lICrIoJrL3yrr uafi4enrtrre orrroclrreJrb]rbre IIHTeHcrrBHocrtr
rnnuii c o6ut,rrrrr BepxHrr^rr4 )/poBHrrMr,r (ta6n. B, 4), rraiirr,r y ({opuy,na (3))
II IIoAcTIIITaTb 3l{&rreH}Ifl a; IIOCTpOIIB IIO 01]Irt AaIIHbrl\r ltplIllbre pocTa, yTOr{IuTb

TaS.rlrqa g

IIepcr o;1 IIcxo,qnlre,{arrrrrje IJrE rrocrpocHrlg
t{puBLIx llocTa

{tm*nl
2863

3009
3175
3801

5631

3031r

,P,
,P,
,P,
,D,
,go

tP,

,Po
,P,
,P,
,D,
,J,

o)

0,13t31

0,33

0,06

1,03[3]
0,7[3]

0,42

0,1[3]

lt,30

lt,32

3,78

:1,85

0,185

0, {6

0,21t

0,17

1,15
0,33,
0,56,
0,21
0,066

0,315

0,27
0, 062

1 ,08
0,7'l

0,4
0, 63
0,096

4, 30

lt,87

10

7 ,6+0,5
77 ,9il ,7
3,93+0,5

0,075+0,025

t2

10
6*0,3
IIAJIA

92.5+10 l
Ilt,7!7,2 
|

,1,i0

251tG

.:bt) I
2790
3262
1t524

2708
2839
3330

,P,

'P, 4,78

! 'tt\

't ,66
,P,
tp,
,D,

10

22,8+1 ,/1
2, 13:L0,32

IIOJIO}fiEHIILIE B OCHOBY I]ACIIETOB SHAqE,nUfl CII.[ OCqIIJITI'ITOPOB, UAfitr,r HOB.IE
BHaqeHr'r4 a Bo Bropol\r upr.r6rr,rrxe]ts.ur4 lr r. 4. flpoqecc 6ucrpo cxonr{rcfl. tr1[3_norxeuntri'i MeroA Mo)fier 6urr, npraueHe,, rioEeq,o, I,I Arfl [oryqeulr.a aSco-
JrlorHr,Ix srraqerlnit cl,rJr, r{o B aroM c"rryqng oH HeAocrarorruo qyBcrBrrreJrell
rr r[o]r{er, rro-Br{Ar'IMOr{y, cJTy}nrrrb roJr'ItO l{rfi .oqe,b rpy6r,rx oqenox a6co_
JrIorHDIx Bua.renr,rft clr.n.

17'v

,P, 4,32

,lt 
o
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B c,ryuae cBrrHIIa u oJIoBa cr{Jrbl ocqr,rJrJr.rrropoB orAeJILi.IbIx nrurar,i pacc}Iar-
pr.rBaeMoro ua6opa [epexoAoB 6r,rnn ne4anHo orlpeAeJTetrr,t It, Alreuou [2, 31

lr l. Surrepon [14 l. (Merog, rlcrloitbayeMuii I(. A,rrenon [3], o6eeue.Il{Baer

TorrlrocrE, -0,3 n norapu{rrte BeJruqr,IHbI.) orlt er.ra.reru.rfl, Irpr,rBeAe}rHr,re B rtre-

c'r'ou cron6qe ra6r. 2, 3, w 6rt.nu no,norxeHll B oclloBy pacrlera, a BareM yroq-
H.rrJrr{cb trocJreAoBareJrbr{r,Ir\{u upu6rlrmenr{flMrl. Flafigeuuue .tro I{cxoAr{Lr[{

Aanr.rbrM SuarreHr{.a y u a rrpvBeAer'rbr B ceAr,i\{ol\{ r{ AeRrrrOM ctol6qax ra6l. 2,3.
flpanruuecnu A;rn rroJryqeHrrrr HaAe)firrbrx oTIrocrITeJrbHL,Ix BuaseHrafi cnn

;\ocraroqHo rpex uplr6.nluxeunii. Suaqerurs cr{Jr ocql,IJtJrrropoB, [oryqeHublc
rrocJreAoBareJrbuBrMr4 npn6ruxenrrrlNrn, [pr{BeAeII],I r ra6n, 4, B noc;re4nelr
cror6qe atofi ra6.nuqDl rlpr,rBeAenrr nar?4eunr,re ornocr{TeJrr,Hbre Brraarelrtrf crrtJr

ocrlrrJlJlrrropos. Marag roqr.rocrrr onlleAeJreHrrt{ oruocr{Te.nr,noft cr{Jrhl ocq}rJl-

Jrrrropa \lrtr Jt rilvtt ?t 2401 Pb I csflaaua c rerr, alro ara ilurrrfl o.reun cra6a
u o6pa6orarr, yAaJrocr, ToJrbno ABe crlenTporpailrnrlr.

Ta6.nuqa 4

3-e r,IIIIOJ.
lor,

Ilb I

SnI

0,073
0,237
0,28
0,tg

0 ,06
0,42
0,2
0 ,34

0,095
0,31t7
0, 28

0,53

0,065
0,42
0,41
0,35

0 ,09
0, 32
0,28
0,.r3

0, 065

0,42
0,3 /r5

0, 33

2401

:/t I \)

3639

3683

2661

270G

,3009

3034

0,32*0,09
1,14+0,05
I
1,88t0,05

0,015+0,0t]
I
0, B2+0,1
0,79+0,15

,{;ra uepexo4a or uafi4eHH6rx orHocrrre"rrlrrrrrx Brraqeunii cn"n nunlrft x. a6-
coJrIorHLINr Mr,r BocrroJrr,BoBaJrI{cb B cilyqae cBr,Irrr(a AarrHbl\{rr Surnepa 114)

AJr.rr pegouar.rcnolt Jrr4rrr{rr l, 2833, B cJlyarae oJroBa /traHrrbrN{rr Arnesa [2, 3 ]

AJr.s JrrrHr{fi X}, 3262, 3330 rr 4524, ttoropLre, [o-BrrAurroi\ry, .flBJrrrrorc.fl Harr-

6oree na4extHr,rMrr rrB r4Meroqr.rxcfl. fIon5r,1s1111bre l{arr}rLrc [prrBeAerrbr B rrocJreA-

rrer{ croJr6qe ra6n. 2, 3.

$ 5. O6cyrrAeHne peayJrbraron. Itparrne BbrBoAr,r

Cpanrlelure [pr{BeAerlHr,rx s ra6rr. 2, 3 elra.renuri cirJr ocqr,rJrJrflTopoB c Aar'i-
ni,rnn H. Annena 12, 3l lr l. 3ur;repa [14 1 rrpe4ctar:nerro rra {ur. 11. }tati
Br{AHO, rrMeeT MeCTO XOpOmee COfJIaCrle Aarlrrbrx, 3a rrcnJrrorrerrueu nrlruur fu

4057 clrwrtrTa, AJr.fl Horopofi Br{aqerrrre, flpr.rBoArrNroe A;r;reuou, fl]lrro Barrux(erro,
a raxlr{e Ba I{cnJlroqeuuervr Jrrlrrr{rl fu 3B0t oJroBa. Mexr4y aHaqeutrrerr l. 3sr-
Jrepa AJrfl pe3oHaHcHoft nlrnnu cBrrrrqa, ronyqsplrrrrrr rreroAoNr aroMHoro ryrrHa,
rr AaHHLT[,rI4 I{. A"nneua rrN{eercrr clrcrer{arr,rqecxoe pacxo}r{Aerrr4e. Bosr'ro}fino,
rITo AaITHLIe I{. A.rr.rreHa npeyr{eHbrrlerrbI IrB-Ba Birr{flHrrfr car{oflorJIolqerlrlfl,
yqeT KoTopoto B MeToAe, r4crroJrr,ayervou It. Atugrror,r, AoBoJlrrrro 

"pyAeH,
261



11ogpo6nr,rfi arraJr[B rroJryqeHrrr,rx AaHHr,rx qelecoo6paaHo npoBecru rrocile
oHoHsaHufl rranteperu.rlYr AJrrr reprrarrrr.rr r{ HpenrHnn. B gaurroli pa6ote orpaHrf-
qIIN'Icfl IIpeABapI{reJIE}Ir{}{ KpaTRIITI o6cyrngeulrerr u cpaBrreHrre}r rroJryqerrr{hrx

naIIIIbIX C LIIIercrqI'I1lrI,IC.E TeOpeTIIqeCKrrI\III OqelIltat{lr.
B uacroauqee Bper,rrr lrer rorrrrbrx lreroAoB pacrrera A.Trrr cryqafl Tfl?r{eJrbrx

aTOi\{oB THrIa oJIoBa II 0BIIIIT(a. E;lrrncrneuuo, qe}r t{oH{rro Bo0rroJrr,BoBaT},cg
rrefiocpeAcrBer{rro, - aito ra6nrrqr,r A. Bei.irca tl5 ].

, , I ,lotaod

(DI,II. 1 l.,CouocraBJreu[e Blra.renuii clr.nrr
Arueua [2,

.qrrPb I: I - ).3639; 2 - ).3683; 3 - ).28331 4
, 2 - ).3801; 3

ocrlr{Jr JrETop a, IIoJIyqe rrlir,rx aB TOp OIU, C AarrHbrNlrr

3l u 0uuepa [14]

- ).4057: 5 - ).3572; 6 - ).373C; ,trg Sn I: I - ).3330;

-i.tfiZtt;4-i.3262

Xo:ra, crporo r.oBollfi, rreroA l3oli'rca, ocHoBa]rrrrlii Ha ltyJro]roBcr{oll arr-

rrpol{cl,Ir{arurr.r Bo;[r{oBDrx t}ynnquii, 4"rn r.a}r{eJrbrx arorloB rIerrpI'II\{eHlIl\I,
'Ta6Jruqr,r Eeiirca rracro rrcrroJlr,Byrorcrr AJr.rr oprrer{rrrpoBo.rHLIx oqenon (uaupn-
llep, [161). Teopernrrecrtrl [peAcHaaarr, xortr 6rr rpy6o, Bo3]Io]fiI'Iyrc Ireroal-

trocrb crr{x oqerrort IreBoai\Iox{rro. floaroMy He6eabrHTepecno cpaB}Inrr' oltctre-
pIInreIITaJIbrrr,re SIIaqeHLIfr 0LIJI ocqrlJr.trfTopoB co SHaqelII,IflI{I{, paccqI,ITaI{HbIMI,I

rro ra6Jrr{qanr BeIlTca. (B ,uero;1e Eertlrca cr{Jra "TrrrHr{r{ ollleAeJltIerctl TpeM.rI

IIIIOIHIITeJIflIIII ,t:,S0 * O', I-Ae ss - 'reopcTl{qecltafl orlrocl{TeJrr,Hafl

.clrJra trry.Irbrr.r[,rrera; s/Xs - oTr{oclrreJlbrlafl cI{Jra rl{Iruu ]l }IyJrIrTlrrr.IIere, a

,oz onpe4errrercrr paAr,raJrbHrlr\rrr uo.rruoBbrr\{rr {yunqnnltu arot{a.) Peaylllta:rr,r
cparlrrclrr{fl Teoperl,rrrecntrx rr DncrIep}rnre}rraJlr,Hblx cl{JI rIlleAcrallJIerlbl n ta6x. 5.

34ecr Il [epBorr cToJI6I{e [pr,IBeAe]IbI AJrI{H6I Bo.IIIr, Bo BTopon{ - cooTllercrBy-

rctqlle rept\,rbr xonsnr.ypaqr,rii 7r2 lt ps. B rperberl ctol6qe [plIBeAeIIbI reope-

Tl4secHue BHarrerrrl so, s/)s B [lieAfloJrox(errr.rrr LS- u il-cnflBII, B qerBepror{ -
BHaTIeHLIfl 02 II, IraItoHeIL B rIflTolI - Drtcfiepr{rrellTaJlr,}Ibre gl{aqelrl{.s,S. B uo-

cJreAnerr croJr6r{c ra6rrrrlLr np}rBelteHa Berr,rquua or}ro[Ie]Il'Ifl sItc[ep]'Ir{eHTaJIF,-

Hr,rx BHaqeHlrr"r ,S n reoperllqec]tlrr\t B rlpeArroJro]r(eHl,Il,I tllrcrori LS- lttttt rll4croit

if-cnnau. Itan nr,r4rlo, pacxolr(Aer.rrre Melr(Ay ar(cfleprlr{euT&.trbHI{ItIlI I'I Teope-

Tl,Iqecltl{rtpl 3Haqerrr,tflxlr.l AoBoJ.IrrHO SHaquTelbHo, AocTI{Iafl B IreltoTop]jlx cJIy-

rrarrx AByx rroprrAr{oB, rr rrrrecT clrCTeI\IaTIIqecru,lril xaIlaHTep, 3a I'ICHJII0aIeI{}Iell
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oTgeJrr,Hr,rx JrrrHr'rii (.rru6o eanperqerrHr,rx B oAr-roM r{B rrpeAeJrbH},rx rr.luoB cBflBII,

alr6o nexoloprrx Jrr,rnuri, oHaHq[Baloq,uxcfl Ha . clll{ryJrerHbrx rep}rax 'D,
ll 1,50). Wvreercr, rerrAer{qrrfl rroBr,rlueurr.fl BeJrr{qr4Hhr pacxo}r(AeHurr c pocroM

orleprlrr'r Bo36yx{Aeuu.fl lrepxHelo ypoBrlrl ({rm. 12). O6paqaet ua ce6s ruu-
lraur{e rot {artr, sro yrrer paAr.raJrrr}roro MrIo}I{I4TeJrn o2 yryuuraer corJlacr{e'

[Ie]I{Ay TeOpeTl,lqecHuNfii A 3I{CilepIIN{eIITaJILIIbIMI{ OTIIOCI,ITeJI6HbIMI'1 sHaqeHIIflMl'l

crrJr AJrfl orAeJIE,HbIX lpynil III'IHI'Ir"I, ilpuqeM B OIHIIX CJIyrIa.fIX COIJIaCI{e yJryS-

nraeTcfr B npeAnoJIoxteHrIII BLIIT0JTI{eHI{X LS-, a AJITI Apyrrlx lpyntr B trpeArlo-

JroHreHlru Br,rrroJIHeHI{a ii-Cunan B cn.sau c DTrIr{ [peAcTaBJItIeT I4HTepeo

BblqucreHrre orrrocl4TeJIbHbIx cLIJI AJrtI c.[yqatI npo]re)r{yrorlHoii cB.flsI{.

ru ,t/,1

0L
tl

o

$n/
r& tP,

,t
8 epuui ypodetb; ,td

@ur, 72, lg ,Se/ s 1 B Baalrcr,lnocrr'I or troreEqraaua uoa6yrfiAeurr.E Bepxlrero ypoBrrfir

TeMEbrfi npylr{oR - Berr4tr,rHa So.(s/)16), paccqrrraEa B IlpeA[oJro?fieEur.r ZS-gnasn, cBerrhlfI HpyEiolt -
To ?He B EpeArorfiesur,r j j-cBn}rr, r{Ba[par - BerurruEa S6.(s/ls), olr.rHar(oBa [rn LS-u ii-cBtl1rt

flpe[ctarnaer lrHTepec rrpo]lepna r{a [oJryqeHuo],r ]rarepuafie rreltoropbrx
rrpaBr.rJr cyr\{M, rle 3aBrrcflrr+rx oT Tr{rra cBtrSrr, ft raHulr [paBl{Jra}r oTHocrITctI:

ul)aurrJr0 /-pflAa rr rrpflBrr,'ro /-r'ljyilnbr.
Corracno upaBllJr)' /-rpyilnLl, cyMMa orl{ocprrerrbur;rx cr{Jr JrrrflI{fi, cB-aabl-

Baroulrrx BCe ypoBHrr c AauHlrrr / oAuort xouSrarypaqr{rr co BceMlI ypoBrr.trN{rl

c AarrHhrMrr 7"qpyrofi noH{r{rypaqrrrr, He saBl{crrr oT rr{rra cBrrsll. IIo rpanury
/-prrAa ro )r(e caMoe BepHo AJrfl cyNrrrbr cutt :l.uunft, oxalrql{Balorqrrxcfl rlJrrr

HaquHarotrIuxcfr rra AalrEoM ypoBHe.

,{nn nponepxrr srlrr rpaBI{Jr noryqeHHble AaHr'IbIe y4o6r-io ilpeAcrarurr.
rr rrrAe ra6n. 6 (cnr,lueq) lr 7 (orono).

Brruorseuue [paBrrJra /-prrAa cBoAurcrr rorAa n rrrlBapua]Irliocrl'I cyN,rrr

cur rnunfi, pacloJromeirHrrrx B crpoxax lrnz cron6qax ra6JrI4I{},I, Ba LrcnJlro-
qerrueM Atsyx crpon, coorBercrByloEllx ypoBIrflM rPr, 3P, rou{r[ypaquur ps..

AJrrr rtoTopr,rx rrHRapr.rarrTHocT6 oTHocrrTeJrbrro Tl{rra c8fl311 B6IfroJrH-sercfi B

cyr{r{e. 3ro cn.sSauo c Tei\r, tlTo oAHa r43 paccMaTpr4BaeMlix ttou{urypaquii
col(ep]HrrT aHBrrBaJIeETrrr,Ie oJrer(Tponr,r. ftaH BI{Ar{o, c ToqI-IocTbIo /(o [{Ho}I{I,I-

to',|, 
et r

26,1



'TeJrfl a1,3.-1,5 r,r,ueer Mecro xopollIee'corJlacI,Ir) Teoperuqecltux u ilHcrlepu-
MeIITaJILTlEIX gua.Ieuuft CyMM.

B ra6r. B cparnuralorc.a reoperuqecnfle rr ancfiepl{MerrraJrrrulre auaqeflrl'fl
,cyMM cr{Jr rrn:unfi n /-rpynrax. Tepltr, [pIII{aAJIexarqI{e I{ or[eJIbI'IbIM /-rpy[-
uau, o6ne4elrbr B ra6n.6, 7 mupurruu JrI{HI,IrrrrI{. Itan nu4uo, B aroM cJly{ae,

Ta6,rrua 6
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,()or',IIacl{e SHaqllTeJILIIO Jryrrlue, rl0l\,r upII cllaBIIeHlIII cLLrI OTA0.IbIILIX JJIIIMII, ]I
lrecr{oJIr,I(O xy}He, qer{ IIpr{ cpaRrrerrrrrr c}rMl\r ol,rJl .urrrrnr:i IIo /-prrAaN{. c.rrc4ycr
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1\to?li01l I1l).1'l.ll(UII'ITI) Jt llClitIi.l{cIIltlO o1'lIoC.tlTCJIbIrIrx I.tIr1'CIIcI{IlIIoCreii ;rrrurrrl try,rrr,-
't'ilil.rtc1'oti. Ilo,I11to6nrt :)1'olt rlorl)oc n Tlarruori pa6ore rro rrccJreAosa,lrc;1. ocla-
II0lllIrlCrt l(l)a'l'ItO JIIIIlll, lIil oi(llorl llpltl,relle rra6rrogaumerOCfl OTItJrOrrerrl,rtr OT

paBtr()troctroii ;raccncrrnocru \. l)orlrror'i B paapxAe B noJron{ riaroAe. f[orenqr.r-
a;rr,r noll6yiHl{()nlrr l,ltortrrcii pst)Po rr 3P, n crryqae cBtrHqa rr o;rroBa orJrnqarorcfr
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.i] lto,Itor\[ ltaroi(c lto.:t \rrt.r-]ilt,t l]ilarrcrIflrr, rrpLIBeAeIrIIbIC u ra6.l , 9. Itart rrrrgrro,

'1'a 6;r rr q a 9
R CJryqae crlr.rHr{a pacloir{AeHtre r{aJro
(n upegelax ornrr6ori rralrepeHrrri), 1]

cIlyqng i{ie oJroBa oTltocl,rTeJrb}Iafl 3a-

cerreHHocrr, y pouircii ps'P o r,r 
3P,. o:r-

Jrr.rqaeTcfl oT llallrloBeclroi.i IIoar.f rr

B ARa pa3a.
Arra.rrolu.ru-r,ro aS$elirr,r tra6.nro-

AaJrI,ICo n{IIOfLIII]I illlTopil\Ill 177 ), t r.
rracrrrocrr{, J.'. lcpq6cpro,rr [1B l nprr

Iict)c-\oi( i- r- i--------- , 
-I sttx'lt lstlx'lr

'P r-'P,
'P r-'P o
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o

t0
iti
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1l)
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llccJreAollarIIIht clJellxlorrltoi,i crpyri'rypbr Jrr{Hrrri rroHa reJrrdfl, II Moryr r{t{crli
BalI{IIoe sIIaqeH}Ie II]III IIIITepnpeTaIUrlI CleI(TpOIJ aCTpo+usl,Iqeclir,rx O6rertron,
B I{OTOpbrX Hapyuerrr,r paBHoBCcrr6re ycJroBl{.fl,

Paccuar'luroaeAIL'Ie eS{eHrr,r rroryr 6r,rrr, cB.aeaHbr c rrecr{oMrreHCrrpoBarr--
IIOCT],IO AeTarrbr{r,rx IrTlor{eccoB noa65rx4gHl,1rr r,r TymeHI{a noa6yxrAeHr{brx ypoB-
HcIYI. BalfiIloe Brlaller{Ire }rolyr ral{E{e rrMer}, paaJrtrsr,r.a u e$$ertruurLrx ceqe-
Irrrlx Roa6y[{Aerrfltr BJrenrporrur,rr,r yAapoM.

Paa4eneurre arr,rx npr4arlrrr DoBr,rolr(Ho nplt ]rcrroJrr;BoBaI{I,rII IraBpflAHofil
rpy6Hu c Bo36)r[{AeIIrIer,I crreHrpa oJIexrpoHar{u +r,rrrcupoBar{Hoi,i o}reprr{r4.
Ftax BrrArro r.r3 upeAbrAyrr{ero, paBIraA B rroJror\r r{aroAe troaBoJrfler rro-.
Jlytllrrn BalItHLIe ClieAeIIIIfl O I{yJIbTIIIIJIeTaX, B I{OTOp},IX BOBi\1OH{I'IO lIaI)}/UIeHI,Ig
OTTIOCI,ITeJI6H6IX l,rIrTeHCr,rBIrOCTeIl II 3-3 a BLlmenepeqncil eHI.rIJIx n pualu H.

B aannroqcr{}re rprrHo[ry r{crtperr}rrcIo 6Jraro[apr.rocrr, H. B. Cterueurto
n B. JI. Xoxnonor"r 3a norrolllb rrllr,r pa6ore c arueJre n It. II. Jlxnaypn4r,r u.

E. ,IL Lleuqocy Ba rlouorqrr n pa6o're.
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Ar(A,qEMVfl. HAY}I CCCP
IISB DCTI4'I IiP T,IMCI{O I,i ACTPO Oll3trIqDCHOiI

Tonr XXV, 196{ r.
OECITPB:\TOPIII,l

HEKOTOI'I,IE BOIIPOCbI TEOPI4I4 3(D@BP\TA ]I'IAIIJI4THLIX D) l)b
B riocMrIrIECI(UX .[yrIAX (SOOIrI{T @OPDyrrIA)

A, A, Ctnenana,to

trllanectno, trro Bo rpelrx r'IarurlTrrbrx 6yIlL rrporrcxoArrr rrofl{r}rrerrr.rfl lrrrr€rrcrrauocrri
nocMr{qecxrx ryrrert (ran Ha3rrBaeMr,rii st!frent rDop6yrua).

Cyqectsyer pflA reopr.rir (JI. I,I. f(oprr.rana, i\{opprrcoua rr Ap.), o6,r,acrrRrorqrrx ero
,IBJIEIII,IE.

B uactonqer:r pa6ore rrpeA,rraraerctr pacclrorperrlre a(prfenta q)op6yflra, rrcxoArr rr3
MoAeJrI{ ,rBJlerrfiE nrr6pooa RoprrycxyJrfpuoro rroToxa c peryJlflplrbr}r NraI'H[T]rr,rrI rroJrerr
anarorr.rsnoii IroAeJrrr, rrpeAJio]Re]ruol:r fh,r4grnrtoaolr.

Ha ocnoaaHlu.r arorl lro4eni{ paccqrrrr,rBaerc,E crIeI{Tp napraqufi xlrrerlcllBrrocrrr Koct{I,I-
qecnr'rx ryueii.

I4cxogr rra rloJlyqerrnol'o clleftTpa paccqr,rrarll aMrrJrIITyAr;r troullmelrlrx rrrlTelrcl{Brroctl
Ea rleiiTpoHrroM lloflrlTopo, fiy6uqecHolr reJrecHorle, pactroJlolr(eEubrx }ra ypoBrre Bet{JIrx,

rr Apyr[x ycra]roBl{ax, perl{crplrpyioqrrx rlurerrcr{nuocrr, riocMnqecfifix ;ryver:i na ffrrpore
50". Ilponogrrrcfl cpaBrlerlue c al{crrepllMerrraJllur,rrlrr Aaurrr,rurr. ,(aree pacc.r]rrrrBaercg
acrIDIMer; ilrr crlaAa r{}rrerrcrlBrrocrrr, perrrcrpnpye}ratr Ha uei,itporuolt Morrrrrope lr xy6r,rue-
cI{oM TeJlecHole, tr{3 co[ocraB.rlerrlrrr c 3R0rlepur\.reHTaJrblr6ril[I peByJILTaTa]rr,r AeJlaerctr Bbr-

BoA O poJrir ]ltlcceflHrrfl fioci\IrrrrecHlrx r-Yqell xaorfllecr{rnllr rroJrtIMLI B r{o}]flycl{yJltrptro}r
rroTo}(e.

SOME PROBLEI,IS OI TIIE THEORY OIT TI{E A{AGNETIC STORI\,I EI,'FECT
IN COSMIC RAYS (THE ITORBUSI{ EFFECT), by 21. A. Stepanyan,.- Ib is l<lorvl that
ilre intensity of cosmic rays decreases during magletic storms (the l'orbush effect). Tirer.e
are several theories explainitg this phenomena (L. I. I)onnan, Morrison and others).

It is proposed tlie consideraLion of Forbush elfect using a model of the phenomena of
ejection of a colpuscular strearn rvith a regular nragrretic field, analogical to that propo-
sed by Piddington. The speclrurn of intensity r.ariatiols of cosmic rays is calculatecl on
the basis of this urodel.

The obtained specLrum rvas used lor calculaliug the amplitudes of intensil,y decrease
fot'a neul,rol monitor and cubic telescope, Iocated at sea level and also otlrel equiprnent
regislet'ing cosmic r:ay intensity at lalitude 50". A comparison rvitli experimental data is
made. The asymlneLry oi intensiby decay regisl,ered by the ueul,ron rnolitor. and cubic
telescope is calculated. From a cornparison u'ith experimental data lhe role of scat,teling
of cosmic rays by chaotic fielcls in a corpuscular stream is elucidated.

$ 1. Cxeua flBJreru.rfl

ltan yme yKaB6rBaJrocb Bbrrle, Bo Bpelr.n rlrarlrr,rrrrr,rx 6ypr, npor.lcxoArrr
troHr{?l{eHu.s r.rHre}rcrrBHocrrr nocl\{r{qecH}rx .[y.reir. B pa6ore (1) uo.rryueno,
tITO fIpaKTIIqeCItI{ BCe 6ypII C BHeBaIIHBIM HarlarOtI BbISbIBaIOT IIOHI,I]fierrrle
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r{HTeH0r{Brrocru ftooMurrecKlrx Jlyqerl, rtoTol]oe Ha HefiTpoI{HOtr rroHrrrope Ha
mr,rpore 50'1 na ypoBr{e Ber{Jrr4 rrpeBocxoA}rr 2o/o
'' c qelr,ro r{3yqeHr.rfl a{senron, uuarrnagryr,lx RopflycxynnpHr,rur.r rroro1'arrrr,
oTBercrBeHHbIMr,r' 3a 6yptt c nueaanuunr HaqaJlorr, nonr,rraeuog ilocrporlTr)
oouyrc HaprrrHy nopilycnyJrflpHoro rroror(a.

florox nr,r6pacr,rnaerctr B rur,rponrnfi renecur,llt yro.n. Cor.rraclro Aanr{bry
iro uarnr.rrnuu 6ypnlr [2], yron R urocxocrtr sr{Jrr,rrrrr,rnr4 cocraBJrger - g0o.

IIo 4annun pa6or' [3, 4], aror yroJr eule 6o,nrurc. B pa6ore [4 I ornre.raercfl,
qro llarHl{Tur,re 6ypr,r Bbr3brBarorcfl cepAr{eBr{uort uorona, a rroHr,r}r(eHl,r.a ItrrTeH-
tfi,rsuocru BoaHr.rxaror I,{, rrpu' 6o.rrrnritx (ao g09) paccrorrHr{.Ex ]lcrrBrrxgr,r or
qeHrpa Ancxa Co,'rrrqa.

, : 1 , Cood'noaafiblcpee!,spHbhtn0oe/,

@ur. 1. O6u1aa ftaprr.{}ra nrr6pop,g Hoprrycr{yJrrrp[oro uorona ,

S - Cornqe 
a

, flpe4no.no)r{eHr,le o Tolr, rrro nprr nur6poce Hopflyc,}iyJrfp}roro rroroxa BDr-
rlobu'rcs peryJrflpHoe rroJre, BhrABrlranoir n pa6ore I51. Jl . I4. flopnran [6]
Tar(E(e CulItaet, qro KopflycltyJrfpur,re rroror{r{ Br,rHoc.flT peryJrflprroe (Blropo-
)fieHllOe) ,IOJre.

: B pa6o'ne [5,l yna,rsrsaercfl, uro Ba cJroeM [Jraa]\rbr c pelyJrnpHbrl\r rroJreM
rrAer cr4JrbHo ryp6ynuaoBaunafl rrJraaMa.

Pearcrrrupya, lro]r{r,o Hap,nco,arb cJ]eAyrotrlyro rtaprr,rHy KopnycrryJrflpHoro
Troroxa (Sur.'1).

ilpu er,r6pacbrBaFuu{ ua co.rHqa. KopilycmyJrflpHor-o nbrorta, Bbrar,rBaroulero
irarsrarnue '6yp, c sneaannrrM Harrailol{, o6paayerci <lleruonD, urr,r crort
1{OHl{3OBar{HOi;i nrarcprau, n xoropsri;i (BMopo}r{eHo)) peryJrflpHoe noJle. CrrosHe
JrltP,uu arbro uonq Bbrxoflflr na co;rnqa r,I BxoAflT B Hero, Bosr,to)fiHo, B O6nactu
6unorapur,rx rpyrr[ rrJrrr .coeAr{H.Eror ABe rpyn[br rrflreH.

Ecrecrserruo cqI,ITarr,, rrro Benrop rrarIpflffieHHocru peryJlnpHoro rloJrfl
IrapaJrJreJIeH Sponry rroroHa. B qenrpanrnofi .r'acru rroroHa cocpe4otouenrr
r(or{Aer{oaur{lt \rlru orAeJrbHbre o6naxa o x aortrqecxr{r\r rroJrer[.
' Itaptnna flBJIeHIIfl Bec6I\ra HarIoMI{r.raer, a DoBl\,Io}ItHo, lr irrtebr cDfrar, c riap-

rr,rugfi n,rr6poca npory6epaur{eB Bo Bper.r.rr 6orrrur,rx Bcrrbrrrre( ua Coruqe [7, B],
Bnytplr ((MeITrr{a} r4HreFlcrrBHocrb oHaBbrBaerc,fl rrour,rxeunol:r BcJreAcrnr.re

ToIo' qTo rIacTI{I{bI' ABI{XyrqI4ec.fI noA oIIpeAeJIeHHBIM[ ) IJIaI\rlr x uexropy
HarrpE)fieHHocrl,I rroJr.fl lr {poury rloroKa, rre N{oryr rrolacrb B}ryrpb (rvre[rHa)

[1 ].,floer,qruy,.HorAa Ber{r.E uoua4der B HoprrycxyJr.flpHbrrl rrorori, r,lrlrer{cnB-
HOgTEt KO.CMUqeCHnX lyuefi rroHr,r[raeTc.fl.
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ss 2. Snepreru.recnr,rrli cfler{rp Bal]uaqr,rr"r

B pa6ore [1 ] uponegeH pacqer agelllerurreorioro crer(rpa tsaprraqrrii 4.un
cxer{bl tIB.rICIIIrfi, orII,IcaIrHoro n $ I (uo4 sHeprerrrqecHr'rrr ciler{Tpou naprraqraii
IIOIII{}{aeTCfI SaBIIOI'I}IOCTI) OT}IOCIIT€"IIbHOIO IISr\IeHeHIIfl I,IIIT0IICI,IBIIOCTI,I OT

arreprrrrr .racrrrq).

Pac.ret npoBeAeH AJrrr rracrr{u, ABr,rxryu{r.rxctr B IrJrocriocrr,r, [eptreuArrriyJrlp-
rroii neitropy HarrprrE{crrrrocrrr rro.rrrr rroror{a,

Brr4 cnenrpa

Yff:^::f u"'o' ('-?) , (1)

r'Ae Zo:JQ0 Holo, Ho u lo - coorBercrBerrHo HanllrrE{errrrocrrr r,rarrrr.rrr{orc)
rroJrfl r.r To,urqr{rra cJrofl petyJrapr.roro rroJrrr.

Br,rpaxrcHr,re (1) a;ra crcnrpa napr,raqr,rrt nprrroAHo rre roJrr,xo Arrrr c.rryqarr
nocroflrrrloro H, uo rr AJIrr repeireHrroro 11. B uocreAr.reNr cJryrrae, rpr,r yc.rroBr,rr{,

uro Ile.rII{aII,I}I& rroJItI xraJlo ntellflercfl IrAoJrr cllnonorl JrI,IH]II,I,

tr

B uacroarqei:r pa6orc 6r,r"n nponc4crr llacrrer crrer(rlla laprrarqrri;l Arrr aracrrrrl]
lrAyrrlrrx rIoA paB.rtrrrlrrr,rrlrr yrJlarrrr It clrJronor,i;rr,rrrr,tlt.

,(.un crrenrpa oaptraqrri.i, yclleAlrer{Horo [o BCC]\r rralpaBJreHr,r.trt\r /\Brrrfierrrrrr
qacTI,rq, ro.IIyqaercrr c.ireAyrorqoe Bbrpa]r{eHue:

3gecr, 0 - yro;r IIeII{l(y IIarpaBJIerrr.re}r [epr]orrarraJrr,]roro ARr{}nenr4r{
qaCTr,IqbI I,I IIJIOCrtOCTLIO, IICprleIIAIIIt;l1gp116I,1 nenrOpV lranpflTr{eH}TOCTI,I IIOJItr.

Pacqeru uo Sopr,ryre (3) nortaaa;rrr, arro cnenrp (3) or.ulr.raercrr or crrer(rpa
(1) uesuaunreJrblro NIerIrIIoqr.{rrcfl }rrroffir,rre.rrerr, R cpeArrerr IlatrrrJrr{ 7,2. Ba-
plrarlr,r.E (3) rraH {yrrrtqr.rn Eul E yaua n ra6.rrr,rqe. Br,r"na c4elarra rorrhrrna yqecrr,
ITJII{flrIlIe reoAlropo/{Hocrr,r pcryJrapr{oro uo.,ra. Ecrlr s ttanoli-Jru6o o6;racrlr
lo.rlfl c-tlJroBrie Jlr{rrrrrr c6tu:tntcl r.I rrattplx{el{Hocrr, Rotspacrer, To ETo rro}r{cr
lpr,rrlecrr,r 1( yBeJrr,rqeHr.rlo napalretpa Eo. Xorn ranr,le (clr{arr.rfJ)) peryJrrrpHoro
rIoJrrI I{ neyc'rortuunbr, Te}r }rc nrerree neo6xo4nnr yrrer arolto o6c.rolrc.ur,c,rna,
B cr,IJry Boalroxttrlrx {.rynryaquil. Pac.rer AJrrr cJryrrafl, nor-Aa napa,rre'rp 1.,i,,

rpflrrr,rMaer c panuorl BepofrrHocrr]ro Rce BrraqeHr{.tr ts r{rrrepBaJTe ot lI , no lir,
rtpl,Iuerr Ei, - cpegnee tsrraqeHfle, [onaaaJr, trro flpartrr,rqecr{r.r rrl)r.r Bc]ox Brtr-
qern{flx ,E (auepr-nrr rracrrflI) cflerflr'p coorBercrRyer Bapnaqr{r.r c [apa]vrerpoM,
Ei, r. e. xapattrep crteltrpa rlnrr r:rc:tJrr{.rrrrr rrcoArropo4rrocrci,i, flo-BrrAr.rr{or\{v,

He Drerrrrercf. c.ne4yer orNrerrrrl,, uro tsapr,rarlur (3) orrrocnrofr r{ floron).,
Bx0Arrrqerry u o5lacrr,, oxBarr,rBael\ryro Brryrpcrrrrerl rparruqcii perylapEoro
nonr, llpn cror{ iloIrlI}rteHI,IC IrIITerrcIIBrrocrr,I Hocr,rr cyry6o acr,rrm,rerpnuurrrl
B rrpocrparrcrBe xaparrrep.

B;rulrnlro aclr^L\IcrpI,Irr IIa I]c.rrlrrrrrry crIaAa IrHTerrclrRrrocrl{, porr,rorpr{py-
eMyro rra3errirbrxrrl ycrarroRr{ar,rlr, 6y4er pacclforpeHo B creAyro]qeu uaparpar]ie.
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Clerirp lapuarlnii *

0,075
0,067
0,050
0,035
0, 0250
0,0150
0,0100
0 ,0075
0, 0067

0,15t
0,t42
0,123
0,102
0, 096

0,066
0,05/t
0,047
0,044

0, 0050
0,0025
0,0025
0, 0020
0 ,0015
0,0010
0 000s

0,0002

u iUo:300 .IJolo, t,;1c .I/j - cllcl(rrflfl rranpElrieHrrocrb rroJrrr;

l:#:ff;'T,,;I:;";,;",i1"'IpHlrnr 
noJr*,; I - orHoclrrcrbHoe

14cno.rrr,r5ryr opcArrr.rc uoHI,IlKeIIufl I{rITeIICIrBIIocrlr, /{arnrLIe n ra6.nuqe,
rr uoo{{r,rr1r'rcrrrr,r cRrIBrI [6 ] nrerHAy IraprlaqrrrII,ILI repRr,rarHbrx r,r rrroprrqHbrx
Kocl'rrarocrrrrx lryqslii, Irolxrro rtatliru aMrIJnrryAtr naprraqrrii rra ypoBHe Belr.rrr{

B nlleAn0.rrolHerrr,rrr r,r3oTponrr1l crta/{a rrpI,I paSJl],Irrrrbrx Irallaucrpax zo.
B pa6ore [t 1 yxre 6r,r;rn upouc/Ielr[I pacqerbl an{rrJrr.rryAr,r rorrr{}rrerrlrri lrlr-

Terrcr.rBrrocrn rra uci,irlroIrHoxI xroHrlTope t,t Ity6n.recnorr reJrecnotte tr]lr.I paa-
Jrr{rrrr6rx Zo. Oxaaa,nocb, aITo orIIoJrIeHI{c aN{rIJrl{Tyll crraAa lra rrei,irpolrno,u
r{orrr,rrope rt ar.rrr.rrr,rryAe rra rty6r,tuccnolr reJlecltorc }re Banr,rcr,rr or E o L{

panuo 1,8.
B rrac, oxnlei,i pa6otc 6r,rlrr upoueAcHli pacalerri arrrrJrrrryA rrpr,r paJ.lt]rqrrlJx

Zo u crparoc$cpe (nepnr,r.rnr,re lrany.reruln) rr Ha rroAaemr.rbrx ycra]ronnar. llpr.r
arorr rrcro.rrb3oBa.[r.rcL noaSSr.rqr.rcnrrl cI]rrarl AJrtr rroABerrHbrx rroJryri]r614.recrtlrx

TciJccrrorroB, Jrro6eBHo rrlle4ocrarJlCIIHLIe nalr A. tr{. Hyal,nrr,rur,r,u.

Ortaaarocr,, qr o orrrolrcul{e aAITIJII,ITyA rra ",rro6rrx ycrarroBrtax rrc BaBI.r-

crrr o'r /Jn.

Oruotrrerlre arrrulrrryAli c[aAa u crparocrlepc rt aurrJr].rryAe Ha uei,irponuonr
r\rorrr{ToIre Ira ypoBrrc Bevinr rra urr,rporc 50o ortaBa,'rocb pannr,rrt 2,3, a

orllo{rrcHl,Ie ar.rnJrrlTvA Ha noJlyl(y6n.recnrrx rcJrecrtolax, pacrroJlo}r{erurbrx }ra
ypoRrre Ber\rJrr{, ua 7 ru R. E.'F, rra 20 JL B ,?. u 60 ,re B. a. coorRercrBerr}ro
1:0,8:0,65:0,35.

C p a n rr e rr r{ e c a rt c rr e p r,r r{ e}r r a JI b H Lr Mr,r A a rr rr r,I Nrtr{.

A. Suepr [9J cpanrur,n Bapl,Iarur]r na neirrpon]ror{ rrorrr,rrope r.r rry6u.recHorr
TeJrecltorrc IIo AaTTHLIM 3a IICC]IOJrLItO nCr. AnrOp IrEeC TCIrnepaTypr{brc IronpaBnr.r
B AarrrrLre no ny6r,ruecxor\ry reJrecr{ory r,r HalrreJr, qro oruoureur,re napr,raqr,rft

AorloJrbrro flocTorirrrro (a rorr arllcJlc It ]ro Ilp(]M[ crraAoB Tr{na (Dop6yura) lr panuo
upn6.rrr.rer.rrert:rro 2.3ro rreuloxo corJracyercfl c rramr{M pacrrcroar (1,8). B pa-
6ore It ] uo.ry.rorro, rr,'o cpeArrce no 38 6yprr\r L,rrrourerrrrc arrrrJrr.rryA crraAoB
n uer,irpounorr lrorrnrolle r( [arrrrbrr{ rty6rruecnoro reJrecHona panuo 2,0.

* u B. a. - Merp BoArroro gRBr4BaJreETa.
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Cncxrp Baprraqr,rur (2) 4ononruo xoporuo a[rpoHcr,rrllpyercrr {yunqrreli
E-o".

Cuenrp naprnaqr,rr'ri orpeAerrflJrcn ro uritporqouy a$$eHry [10]. Antop uo-
JryrrrrJr cleHrp BlrAa 

, 
fi.:0'e -0"4). A. ?I. Ityatmr,ru [11'j, ucuo;rb3y.rl AaHHEIe

HoMlJreHca HaBeMHbIxi I,I. rIOABeMHr,Ix c-nanqlrr,l .flnyrcnorb {tr'tnua.na AH CCCP,

floJyqur clel(Tp rptrAl E- o',:s1o',zs, 
i 

i

, flcno, rrro ar.I{ AaHHrre Hel npourBoperrar tcrleltrpy, uoflyqeHHorry Haurl.

Crparoc{epurre 4anrtrrle ll2, {3] narct 4na otnoureirrrq anruilnryAbr cnaAa

n ctpa'roc{epe H ar\rflJ'luryAe Ha Hefitpontroiu I\roIIIITope f,rprt6.nuallre;rsuo 4noii-
r(y, rrro rar(xe ub upoir,rnopeqr{r pacu6ry'no $opmyme (1, 3).

A. IrL ftyasur,rH [11 I r,ra ar(crreprrlreHraJrb[rl,rx i(anrrbrx Harlefl orrrorucHle
arrrrrrr{ry4 napuaquft ieo nperir!: Marrrl{r}rbrx 6yfr Ha r,roJryr{y6r.r.recxlrx rere-
cxorrax Ha ypoBHe aeninn, ua7 n B. 4., Ha 20 ns. s. rI I{a 60 ns, a., paBHbII\t

I :0,7 : 0,5 : 0,15, rrro r&Klxe . HerrJloxo coortsercrBye'r ualigennrtu r.Ial,tr,t

orHorrrcr{r{flu (1 : 0,8 : 0,65 : 0,35), Ba }Icmrlouellr,renr 60 .Jw B. a.,.flo-ell4rruorry,
cpeAHfl.fr aHeprrrfl rracTr{I{ ua 60 tw B. ?. Hacrorlblto BerIIIta, qro rrpr,r}reHfrb
pacqerbr uo Soprvrynam (1) nnu (3) K HI4a,I pI'IcKoBaHIIo.

S 3, Acra,lrrrrerpufl B nava,ruuor,l craAlrll cnara ,IHTeHcr,rBuocrr,r
' "' :; '' r,rHrrrx 6ypr,

,., \ ' ,':: ,': , r, , IJo BPertfl 
.UarHJ'

'ir)r ltafiriy.)+{e'ylHe.S,brilaJIoct, BrJlue, cnal( IxtrreHcr,lBrlocrl,t rrocllr acllllretptt.rurrf,t
B'{4pooppauc,TBo')xapaKrep. rlac'rnqbl, i{Bl[]fiy.Irlrrecfl rroA oilpeAerreHur,rilrrr yl'Jra-
lNr,r,rKrrdtrp0trIT],?r',nlo[.oHa, 6y;tyt orpaE{eHrrI.{peryrfipHbrxr [o.irerr tr ]re IIoIIa/{yT

RH;r1p" (ue[rHaD. trl[ gao6opor,
BHyrptI (r're rrrna)) 6yA)r, HarrpaB-

' JIeHr,I.fl, B It0Top',bro rIacTuIlLI,

IIAyTIII{e l.t3r}IIe, }re c[roryT TIo-

rracrb. Ha $nr. 2 iqauo uo'
' acneuue; grp-yroJr, Ha Horo-

pl,tfi rroBopaqr.rBaercf BeRrop

crtopocTrr rlacTr{I{l,r, rre4urerl
i, rlepoouauaJrf,]ro lrapaJrJreJrr,Ho

{poury rrorona. tr4a $ur. 2 acuo,
qTo B yt'Jlax (, TaHIIx, rtTo

-'9*t(E ol E)('v ( * p*o(E 
"i 

E),
noron qacrur{ 6y71er paBeH

' Hy;tto. B octa,qr,ur,rx HanpaB-

neilrgx' ulrreHcrluHocrl He r{B-

r\.reFrrrrcfl. flpu ilocTpoeHur4

tilnr. 2 iirr,r upeue6pera'er'I ToJI-

uluucll:I c.roR n.rtaartr,r (c pu-

ryflflpIrbIIr noncrr).

Ouucaunoa' uur-u pacclrorperrne orHodr{TctI K Y&crlIllflr\r, Allllxtytqlll{crr
B TTJIoCHOCTI4, IlepleHAuxyraphofi Hanp-flrI(eIIHOOTL IIoJIrI. Eclu xe qagrul{a

ABr4)fierc-f rIoA yrJroxl (J n ynaaauEoii ruocnocrl'l, rO yrorr sKp nretr4y spou-
Tol\l rloror(a },t nepileHAlt]t)rJlur,,o- I( no.nro cocraDJlflrcu{el"{ cKollocrrt cacr''luLt
"., ,,

oryo

' t,qoi nra,i)trbr
,l; . ' :

Q*rr, 2,. I{ ronpocy .o6 aclrlnllvtetplll{ grlaAa

", ?"11"1'' 
s t HarpaDrcrrue IIa co''rHqe

t,noi ntu,:yrbr



6y74er par:eu

9np (8, (t1 :afccos ( 
' - ;s") (4)

Ptan yxte ylonrurraJrocb B pa6ore [1], uacrr,rq"r, p.rru"rprpyelllle nefitpon-
HbIr\{ }roHrrropo}r rr ny6lruccxulr reJlecnotrorr, pacnoJloxienHblMl,I Ha url,rpore

50", npuxoA.ET B oclroBnor\[ rro HalpaBJreH]r.slvr, 6rnanlrrt r H rrJlocltoorl{ Dr(-

BaTOpa.

floarouy r\[oll{Ho c AocraroqHo xopo[rr{[I upu6rurxeuue:rr [pl{rleHflrb
Br\recro Sopnryru (4) Sopruy.ny (1), rpr{ ycJroBl,Ifl, qro qoJre rapaJrJreirb}Io

uorro 3euru. tr{cxo4a r{B yrJroB cuoca qacrr4l( B I\IalHI{rH<.rttt:uore g*U4,75),
tr'lOlXIrO paccqr,{Tarb BeJrrrqr,rHy crraloB I4HTeH0I,IBHOCTI,I ItaH (ryHnquro JI0HaJIB-

Iroi'o Bpel,reurr B Mecre pacrroJro]r{enr,rr olpegeJreuuofi yctauounu.
C srofi rleJlr,rc 6r,rnn nocrpoenlr rr{crorpaui\Ibr.{yunllnlrrra; 1E)'g (8, g*)

/,lJ.rr p.flAa eua.reuuft E s aanucwi\,rocrrr or yr.Tra gn. Suect ' xD (E) 
- xoa{{r,r-

UIreHTbl cBfl3r1, g (8, g*) - AoJIfl . IIHTeHcllBlrocrtl, co3AaBaonloii 'tacruqautr
c 71aunofi aneprueii, lrMerou-(xx poo B ,(aHHor,r I,IHTepIlaJIe vih'1n.

t6 t8 20 22 00

'',)

08 /0 /2 t4 /6 t0
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rDlrr'. ll. 3anr'rcr,rlroctr, ar{rrJrlrl'yAr,r crra/{a or }{ecrlloro
Bperrerur 1nx nef.rrponnoro rvrorrr.rrop a fipfi E o: 7,0 li g0

a - rroJrc B rroroHe Ira[]laBJIe]Io, HaI{ u rroJro 3elrrlt lta cl{Barope,
6 IloIe B IIoToI{e neI]neIITIII(yJIflT]Ito IIoJIIO 30IU]II IIA EHBATOPE

rr rran!aBJrerro ilo op6rrrc Selrnu

V'rlrrr,rnalr rroJro]r{eHr.re upn6opa ornocrrreJrbr,ro rranpaBJIel{nrI W E (cu,
rfur. 2) r,r cyxlrri{pyfl ro Bcorr Dueprr{flNr, r\ro}r{Ho lroJr}rrJrrb ail,rrIJII,IryAy crla4a
n Synrtqnlr il{ecrrroro BpeMerrrr. Taxrre pacrrerLr 6rrru npone4eHli 4nR rlefit-
ponHoro rror.rr,rropa lr ny6lI.recHoro reJlecltorra rrplr BHaTIeIIII],I Eo:1,0 Eoo

B AByx cryrraflx:1) rrone rroroma rrapaJrJreJJbr-ro A{ar}II,ITHo1\ry rIoJIIo Sert.nlr r,r

HarrpaB,rreHo rafi lne, r{aH u nore 3errrur, B DxBaroplrarr,gor? rrJlocltocrl,I;2) uole
rrorona flapaJrJreJrbHo Halpar]JreHr,rro Bparq,ennn Serrrn nonpyr Co,rlrrla lr ire]r{llT

B ftJIOCttOCTIt . teOr\rarl.iltTt.tol-o DItBaTOpa.

Peay,rr,rarrr llacqeroll rrllrrBel{eubl rla {xrr. 3 u 4. I{a $ur. 3 wrgrlo, ulto

l\lrrHr,rNryNlr,r rr]rreHcrrBHocrr,r B cJlyqae 1) upuxo4tlTctr rra 3 .raca nrecrrroro Bpe-

lIeHII, a B cJlyalae 2) ua 3 r,t 15 .racos

B cry.lns 1) aunnlrryAa cnaAa ua uelirpoHrror\r trrolrr,rrope Aocrl{raer 56%
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npr,r cpeAHecyrorrlroi;i alrrrJrr,rryAc craAa 170/o, a na rtv6r,r.recrrorr reJrecliorre cco
Bercruer-rHo 37 il 6,2o/s,

tr4rrrepecno oTt{erllTb, tITo B To I}llcN{rr Rart orHoIrreI{I{c cIleAHCcyrorllrI,tx
rapuaqui'i I{HTerIcI'IBHocrrI paBHo 1,8, oruourerr[e llar{crrl{aJrrrrr]Jrx rrorrlrxreur,rii
ptrlrHo 1,5 4.rrn cryqafl 1). l{ta cryqarr 2) cpe4nee-orHorreHue paBr{o 3,3, a
oTIIoIlIeHI{e x{aItcllr'taJII)HIrIx rIo}Iu}xeru,rfi panuo 2,5. I4rnrelrcrrlre oTlrolxerrr,tfr
cpeAHI{x aMrIJrI'rryA }l cJrSrtl;1s 2) o6rncunercrr trarreHeHr,rer{ ctrortrpa naplraqr,rr:i.
B a'rort cJryqnu 6D(E)-E- ', Srrru rxe o6r,flcurrercrr yNreHr;rrrcHr{e cpegucii
arrrrJrr,rryAhr crraAa.

SxcnepnueuraJrbl{o0 AoliailareJrrrcrRo cyqecr,or}aHlrrr acrrrt}rorprrrl B I{a-
nra.,'rr,rroii craAr.rrr 6tr;ro gauo n pa6ore [1 1.

tliur'. .6. 'Io lrie. rrro rr llir (lnr'. 5, Ito fi,rrrr lty6rr.recxolo TeJrec]{ona

lJa cynlecrBoRallrte .rclrrruorllrlt rlo rlllcr{fl 6ypr, yria:rarro rr pa6ole [16].
Ii pa6ore [17] uonpoc o c]'qecruoRarrrrrr aorrrrxrcrprrlr n rrarra.rr,r{oii craTlrur
.ncc.rroAorJaJrcr uog po6uo. Anropr,r rronaBailIr, rrro rrarpaBJrerrrre, ]] rtoTolloilr
,tlitai( IrH'lctlcr{llrlool'll Ht\arllrraeTctl paHbIlIe Apyr'lrx, ollI,Ie[Trrpo]lallo Ira 3anaA
o'u .IltHr,rr{ 3eu.rrn - co.nuqc. 3ro xopolrro corJracyerca c pesyJrrrTaraur,r pa6orlr
[1 ] rr cootnercrBycr cJlyqaro, Iiol-ra rrarflllrrroe rroire rloTolta rralrJlaB"rrerro TaI{
llie, ItaI( r,r IroJrc iJerr,urr rra Drularolle.

tla rprrr.5 tt 6 npe4critBilcIIrrI BaRI{cI,IrrocrI,I xrecrrrolo upclroHir rrallaJra craAa
OT rIeCTlIot'o llporIerILI llHcilarEoro IrarLaJIa 6ypr,r 4"un. rty6n.recxor0 ToJrecrtoIa
rt nciirpouuolo r\roHrrropa rro rrareprraJry, rroJryqeHrrolly u pa6ore [1 ], lplr.rerr
.6t,t"lo nponeAeHo llaBJrlrque AJrrI IloBx{yqeHrroro r'r rre}roBrrryrrleu}roro cJr}rrraeB
IIC]leA Blre3afrr{rrrrr rraaraJrotrr rlraruurnoft 6yplr 11clnn 3eli.lrn.



OHaaarocr, qro cpeAHee BpeMf BarIaBAbrBaHr,rfl rraqaJl cnaAoB orr{ocrrreJrr,Ho
BI{E3A[}ILIX fiAIIAJI ilIATHPITHI,IX 6YPS E CTYqAE HEBOSN{Ytr{EHIlOf O IIPEABAPIITEJIbHO

rroJr.fl paBHo 5,7 qaca u 5,4 qaca A[rr xv6lr.recnoro reJrecKorla lr Hefi-

Tpor{Horo rioHrlTopa coorBercrBeuuo. B cJlyqae lr{e [peABapr.rreJrr,Ho Boar\rytqeui
Horo rloJrrr cpeAHee BarraSAbrBaHr,re oHaSaJrocb paBlro I uacy rr 0 qacon coon-
B ETCTB EI{HO :

, 3ro o6cr:osterscrBo, rro-Br,rAr.rlrolry, ynaabrBaer ua 6onruryro poJlb pac-
cer{Hr,lfl qacTrr{ B fiopflycHyJrfprror\r rrorol(e B cayqae flpeABapr.freJrbHo Bo3r\r}'-

rqeulloro il.rarurrruoro nons Seru;rlr.

3aH;rrti.Ieulre

B eannrc.rer'Irde r{yxtr{o or}{errrrb, arro orrr.IcarrHoe Bbrrrre reopetituecHoe pac-
crrorpeHr,re a${exra (Dop6yma cAeJraHo rrprr Becbr,ra rrAeaJrr{BI,IpoBaHI{r,Ix yc-
JloBrrflx. Trqare.rrr,lroe oncrrepr,ri\.rerrraJrr,Hoe rrccJTeAoBauue aSSexra (Dop6yura

rto AaHHbrn,I lrtponori cerl,I craHrlrlft noacorur peuurrr Bonpoc o [pLIil.IeHLIN{ocrII

oIucaHIIof o o6r,Rcuentrn croro E BJreHrrfl.

:';2l anpe.irn 1960 r.
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IT BOTIPOCY OE OBPAtsOBAHIIII JTIIHIItr|
B MATHI4TIIO]VI TIOJIE

SAMEIIAHME I{ PAEOTAM B. YHHO U B.

IIOTJIOTT{Er{14fl

E. CTEIIAHOBA

A. II, Ptr,otinoacr,u,tc

Vparnenur fiepeHoca I,r3ryqeHufl B MarHr.lTHoM troJre, [peAJro]r{eHrrLre B. Vntro [2],
npeo6paByrororr n- BrrAy,.. coBrraAarorletlry.c ypaBrreHr{flMr{, npeAJro}.r{errHbrMr,r B. E. Cre-
nanorsnt [51.

ON THE FORX,IATION OF ABSORPTION LINES IN A NIAGNETIC FIELD.
REI\IARKSONTHE PAPERS BY W. UNNO AND V. E. STEPANOV, by D'. N.R,rctt-
kousky.- The radiativelrahsfer equaLions in a'rnagneLii iield, proposed by w. Ulno [2],
are transforped into a forrn: which coincides with the equabions given b54 V. E. Ste-
parrov l5l.

' B uoc.ne4nee BpeMrr rroflBrlilc.s pn4 crarefi, frocBfltrreHur,rx o6paaoBagr,rrc
Jlr,rHr4ft rrourorqeur{.a.8 Maru}rrHor,r rroJre. Cro4a uyxruo orHecrr.r pa6orr,r tr4. B. Bap-
nuna [1 ], B. Vnno'[2, 3]u B. E. Crenauona [4, 51. Xors u 4rr*ur* pa6ora:.
IrpeArloJraraerctr cylupcrBeHuo oAr,r[r rr ror ]r(e ]rexaHrrat{ o6paaonanra.s nlrur,rr,t:
ttor.rrotqeHl4tr, B\t[\ ypannenrrrt frepeHoca, [oryrreuHbrx pagHbrr{r{ aBTopaMr,r,.
paalr.runrrrt. B 4aHnoft pa6ore [ona3r,rBaercfl, qro B ocHoBHor\{ ero o6T,.EcHg-
ercr rnr6opor{ rrapaMerpoB, xapanTeprlsyrou{ux rroJre rrsJryqeu]rfl, Paccl,rarpn-
Barorcfr roJrr-no ypaBrreHr{.fr, rrpeAJroffieHnrre B. Vsno rr B. tr. crenanonrru.
vpasrleufis flepeHoca tr{. B. Bapnuna He paccrtarpr{Barorcfl, rax HaH e pa6ore.
[3] 6rraa .[onaaana lrx. ourlr6o.rHocrb.

Pacc:rao,rpulr ypaBHeHra.fl B. E. Ctenauola t5 l.
onycxan qreH, coorBercrByrcqufi oflpeAedTeHHoary arexaHJ4BMy pacccn-

Hr4fl rroJrtrpr{soBaHHoro uaryqeHu.fl B rrrrutrul TaH HaH B. Vuno yq[ThrBaer roJrr,Ho
IIcrl{}IHoe nolJtolqeHile, i\Ibl rrpI4BoAI'il\{ crj,r ypaBHeHr,rfl }t cd'reAyrouleMy BilAy:

A-f+: - Lz (ttl c *) I *{Lz @ao ) [ B,

A1-: - Lz (klo -) I -f Lz (fio ) [ a.

34ecs I*uI- -fIpoTr'IBolro,{otrtllo noJrflllrulonaHrrr,re o.rrJr}rrrurrecriuc co--
crasJrfllolqr.re o6rlero rroTor{a r{BJryrreHr,rq, pacttpocrpaHrrrolqer.ocfl B AaHHou
Halpaurreglru. Ilonaplraa{trro rroror{oB 1+ lr1_ rrorxuo rroflcHl,rrb cJreAyroul}rrr
o6paaorr. Pacuo;romur{ [paByro upflrroyroJrbrryro clrcrcxry rrool]Ar.ruar 1:., u1 z

(t)



Tarrrrlr o6paaorr, ur06r,r ocr, z 6bura rranpaBJrerra BAoJ]r, llacnllocrllaHelrr,rfl cBe-

t'oBoii RoJIIrbI, a Beri'top l{arpa}nerrrrocrr,I }IarHrrllrofo lroJrfr I{ reman Ti rrro-
.trioc'trr frt z, Itole6arrtrr eArrHr{{r{blx BeriTopoB aJreitTprrqeoltux HaIIpfl}r{eH-
rr0c'r'eii SJreHTpor\rarrilITrrbrx rloJreIl BoJrrIr coorBercrRyrolr\rrx rloroHatl I * u I _,
;n 'r'artoii: cr.rcrcrrc rioop;I(uHar 6yA),, olrrc6rlarbcfl c"rrelyrcrr(rrNrrr ypaBrrelrrrfl]\rrr:

- cos0E.-:--=3 COStrl/.- Y lfcos'?{,
-l!..:j,.-sinoll
" V I fcos2.{,

L .: -:-)-cos of.
/ l + cos'il

t..- ---9o'f- sin o/.'t Y I f cos'z'f

.34ecr, [*, Ey fr e*, (, o_auavaror trpoexrlrru eAr{Hr.rqubrx
x r y Arfi fl3ryqen:,'1.fi. ln u I_ coorBercrBeHrro, a yroJr

' CJIeAyIOI{I{M BLIp a}fi eHI{eI{ :

c,rs ! - 
l!!)ht, 

- 
kt - k) r"'1 +{:TOkr= i; ht tfil . (4)

(h7 - hr) cos 1

B uoc,lre4ueu llrpaifieuv$ kt lL k, nrr;ttotcr Hoa${u4plel{Tauu rorJrolqe-
irrr.rr{ [pr{ [poAoJrbHou a{Sex're Seeuaua, u ko-rrpu no[epeqHo]\{. Vlor y

J)arlorr yf;Jry r{e;(Ay }ranpaBJleHr.re\r BeRTopa H lr ocbto z. cll,\rsonrt /., r u 1l

xapartrcpr,rayror rranpaBJrerrr'Ie rroJrtrpr.Iaarlrrrr rrorJloulaer{olo I,Iaryqeur,ta, / oana-
tIAeT .]1EBOIOJIflPIISOBAIIIIbIE IIO fi]TY[Y, T 

- 
NPAIJONO"TIflPI,ISOBAHHOE IIO HPYI'Y,

P - 
IrOJrr{pr'r3OBaHITOO [al]an.xcJrbHo IIOJIIO II3JIyqCIIIIe.

Itporie rolo, B ypaBlrerrlrflx (t) h- rtoa(rrfrrrlr,retrr IIetrpepbrBrlolo rrol].IIo-
,fl(errr{fl; o,,_ !1 o_ - rtoe ${lrrlrrel{Tri rror"r]orqcHrrfl B JnlrTrrrt, coorBercrRylotqle
rloroliarl I-, u I_, [l]r'rrlcrr

(k, * k,) * | rzn, - k t -ft,) sin' 1 -]_-

* trUr-kt-h.,)'sinn^{*(hr-h,)'cos'9T!. (5)

'O6patuuca rerrepb H ypaBHeHrIflII, [peAJlo]r(euurrm B. Ynuo. Onlr ulterot
.cne4yrorqufi ru4:

LI,:- *lW ftrsin'r+fu+L.u.'1) l*=TL.os'17i l-
S * ln ! hosin' , +fu+!'.o" 1] f ,

!t,- - v l(n +tu+L) I, +=k;-!..o'1r] a * (n +L+L) +,
LV: - Lz l-kt! n' 

cos y (1, + /,) + {, + !; 'in' 
^i*

+L+e(tf cos'rr) rz] +*-JiL.o,y f ,

(2)

(3)

Ber(TopoB I{a ocrr
rf oupe4c.rraercr

1

2

++{

LU : - u 
ln a!4 rin' r +L+L O

otf p

--i- cos'T) ] U. (6)I t, 
I



3/t,ccl, I' I, V, U-napar\,ierpbr Croxca rroJrflpl,rSoBaHnoro rrg,rryrrggllrr, pua-
cr{arprlllarl ypaBrreHr,rfl (6) u (1), .Trerxo BlrAerr,, qro ypaBHerrrrfl (6) aaror
Bar\,r napaMeTpbr CToHCa norJrox{elrlroii u rr3Jlyr16gs6ll aHeprrru, a yllaBHerrr{fl
(1) xaror pasJroll{eHrle rolJrolqerrHoii rr rra.uyqeHr{oii arrcpl.rru }ra BBarrNrHo

OPTOTOIIAJIT,HI,IE COCTAI]JIflIOII{I{E, TIOJ],'IPIISAqIIIO IIOTOPI,IX ATLI ONPE/ICJIIIJITI IJbIIIILT

( or. r[opuy;ru (2-4)).
rlprr errurnaJrer{rrrocrr,r ypauueuufi (6) u (t) Drr,r rpeAcrarJreuufl AoJr}r(Hbr

6r,rrs p auuocr.rJrr,rrbr.

Paccruorpr.rl.r cHagaJla nor.Jlou{elrHoe I{BJlyr1g11lyg rL rronairenr, {1'o paaJro}Hc-
ItI4e rrorJronlellnolo usryqeHuf, AaBaeuoro lraparrerpat,nl ctonca, rra Bsar,rlrHo
opTolollaIIbllble CoCTaBJIflIou{Lre, IIpl{ r{oroporl oCyqeCTtsJIrllorcfI paBeHCTBa

LI*- - \z (k * D*) 1*,\
A,l -: - tz (k +6 _) t _,1

6y4et e4IrucrBeHlll,Ir'r. Ilait4eu rar{E(e rroJrtrprraal{r,rrc uaryqeHr'ra rr B}raareHlrr{
E* r'r E-. Cornacuo pa6o're [2], paanonrcrrr,re fiporlaBoJrr,Ho rrolfll]]rJoBagHoro
norolta Ha oprol'oHaJIEIlL,Ie COCTaBJrflIOrqr.re, rroJraprlSal{rrrl rioroplrx ollpeAe-
Jrrrercr{ ypaB}reHr,rflr\rr.r (2,3), /Iacrcfl Brrrpa}r{eHuflr\rrr

1., : 
1 1L."y, i1, cos',f + I, - Zcos {],

1- : fTkuq LI,+ I,cos''J f Tcos'.f1.

[lt rrouoxleHHoro I,rary.teHufl lrbr tr{Nreetl

A1* : a+*"{ [11, cos',] + i1, - A l/cos 01,

.\./_ : ,++"* lt1, + a1" cos,,f -l-.\Zcos ,,!1.

11o71c, ar",rrr Bbrpair{errrrrr (8), (9), a rarii,+{o 3rrarreHrrfl rraparrcrpou Crorica
l(Jrrr norJrou{eu}rof o rr3Jr}rrreHrrrr, /l&u&€N{rJe ypauHerrr{aN.rrr (6), r rrepgoe 1r3

1'panncnlrii (7) u npupaBlll,lilafl noa{{raqr,rerrrbl rrprr oAr'r}rariobbrx rraparrerpa\,
noJlyqurr Tprr ypaBlroHrrrr

d n: lt,,sirr' y I 
u' 

,L cos'7 f L? rY.r, 
I

a*-t"th,+f,;Lcos,!cos7, I trol
, hr-lt, k,-h-cosy ,d*:T cos,J cos -lt-r -al -1- 

t!; 
rin, ^i -1"'1;u, (l f cos,1;.1

JIerno BIIAerb, rITo 1'pcrle ypaul{eurre cr'lcreNilJ (i0) nurnc'r'cfl rroJrycvrr\ror-r
I{Byx nell}rbrx, Pelilas clrcrexry /lByx nepBr,rx yparrrielrr.lrli, ro,lty.rr,rlr Rr,rpai{ie-
HI'Ie /lJr.rr cos 0, lo;rrrocrr,ro coRrjaAaroxiee c lltrrpalfiLrHricrr (4), a E* onaaH-
Baercfl paRHbrM C,-. PaCCuarprrBafl RToltoe )rpaRrrerrlc clcrelnl (7), uorxtro
IIoItaBaTb, aITo rI 

E_ _ o_.

06pauurca rerlepb Ii napaMcrpaNl rraryarerrnor:i aueprurr, /{tiBaoilrrrru }rpau-
HeHrIflr\ur (6). [.un r.rany.rclrHoli Drreprrrr, corJracHo t[opr,rynari (B), rrrreelr

(7)

(8)I

I

),,,

tB* - r+*.T [A/,cos' ,l+ i1, - \V cos,f]; 
I

,\B -:aT*.T [11, + r,/, cos, + + I I, cos ,f]. I
(11)
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(Dopuyrsr (t'l) c nor{olr\bto ana.reulrr,i napanlerpoB Cronca A[tr u3ilyr{eHuoft

Drreprr[]r rr rreprrlrx AIJyx ypaRnenltfi clrcrer\IEl (10) upeo6patsylorc.E It -BI'IAy

(12)

Tann,rr o6paaolr, rlbr rroxaaaJll{, qro ItaH rlorJrolq,eH}rylo, TaH rr rISJryYeHHym

ar'reprlrrc Ha orpe3.r(e Az uytlt cBeroBoro ilyqa, flaparrerpbl Croxca Koropblx

BaAaHLr coorBercrByrotrI?rltrr qacr-s]\Il,I ypanuenr,rfi (6), uolxuo paBJIQrr{I'ITb IIa

ABa rJsarrr\{Ho oproroHaJrbrrbrx Irorolta, cocraBJlflrolql{e r(grQporo LI * u A1- u
AB* n AB- onpe4eJrflIorcfl {opuynarrlr (7), (12)) coqqaAa.rolq4r{I{ q q'oorBerQT-

Byrcrqrrl{}r qacrflrrrr. ypanuenlrfi (1), npnuerl rIoJIflprIparII'LrI arl'Ix ABy4 lIqro-
KoB ra lr{e, rrro r,r B ypaBHgur,rnx (1). C.rregonarerbr'Lo, ypaBIreHI,Lfl crlcrerlrr (1)

N{onrno ronaaarrr, rrro ecJrlr rraAarolqee cH?rpy Ha rrgrllorrr,arorrylf. cnolil'tany-
qer{rre He uoJlfll)rlaoBar{o, To rroroltIt I * u 'I - eo sc.ffttoii rgrrxe cpe4sr 6y4y

HeaaBtrctrxrbr. Tor4a cllcrel\{a ypanneuufi (t) 6yler uornofi Clrcreirtofi airn. x3-

frnr"pr"rrrrr uorolta ,rroyrnrrr. B aiory fryru*,'cpanhunaa eril gne clrc"eypi,,

rraAo orAarb rrpeArronreHlle cI{creNle, npe4.nolxeir"o;i g: B. c:reuar'rorr,rlr,

raH naH rrapaN,rerpoB rorrbno ABa, ypaEl{equrr, TqiaPrlcrlNrbr, Apyr or Apyra rr

uo Sopue coBrraAaror c ypaBuer{rr.flNrr,r flepeHocfl I{eloJlflpusoBaHrroro lIsJIy-
IIEHIIfi, I{, CJIEAOBATEJIbIIO, H.IIUI\{,1\,IOffiIIO IIPI{.LIEIIETb BCE N'IETOAI'I PEIUEHI{II,

paapa6orar.rHT,Ie AJIa roc,rtel(Httx. . .; : r

B cly.rae, ecflu rraAaro[tree c]rr{By I.a flo.r.llgtl{arcrrllru cJroI'I rrgJryrreul'Ie qa-

cTlqHO IroJIrIpIIBoBauo,' IIOToI{I,I . I * ,u,I ;1'lepbcrarOt (r,irr, ueaaeI,IcIIi\IbIlII{ lI
ci,rcrena AByx ypaBHenuft B. E. QrenauoBa ylfiei6y4et HeAocraroqHa AJIfl

orrpeAeJreHr.rrr rroroHa na.ny'liurrf;. ci'Icreua yiiaer'renufi B. vnfio cnpaBeAJII{Ba'

rtogeqHo, r,r B DToNr: cJIyEae. Cr'rcteryy AByx yp.aBueunr:r ueperloca rr.S.Ily,rreqr{fl,

rrpeAJrox(eHur,rx CteuauoBr,-rl'I, geo6xogniuo AoloJII{r'lTb Qrqe AByrNlq,:,}p&prreHll:
fl/\{}r AJrrr HeHoropbrx .rroBLIx Ilapa]llerpoB, aHaJIo.xl{rrHI,Ix uap+rIQTP.4lIr,tr4'Il: [/
Cronca. Orrou.rareilr,Harr crrcrei\ra ypaBHeHl{rt ece rxg ,5yAer npox{e, !€1\[ QII;

creNla B. Vnno. .. l

Bonpoc o rocrpoeurrr,r uornofi cr{crelrr,r.ypanneur.rft n $opnte, upe4noxtenuoli

Ctenanoer,rlr, 6y4er paccNtorpeH HartII B cae4yroqeri pa6ore.

B aaxilro-reurle crruraro AoJmor,r Br,rpaa4Tb 6orrruyro 6naro4apnocrs A. E. Ce-

BepHorvry 3a IIocraIloBHy saAarII,I I,r'8. tr. Crerrauogy sa o6cylfiAeHl{e crarbll.

15 lrarr 1960 r.
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