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Ton XXXVIII, 1967 r.

CTIIyIOII{TILIII JIytIeBLIMI{ CItOpOCTflI{II.
B ganfl ro.rerrrre paccMorpcrr,r B oaMoir{Hr,re flprrlrrrrrrJ

.j

lrarErrTrroii I]epcl(eHrrocrrr corrrqa.

MAIHI{THAfI AC?I]\{METPI/TfI
rr ItoIEEAI{I,rfl OEITIETO MAIr{I4THOTO IOJI,{

coJIHUA

A, B, C e6 e p ttb,i:t,

tr{ayvero BJrr,rtr[e paBpenraron\efi cr.rmr,.narnnrorpa([a Ea peaynbrarb] crarrlcrlrnlr
cpeAnrrx-Earlpgrxennocteft,IJ, Anrrrl{rr }" tr qrc;ra /i ((Marrrrrr{Lrx eJrer{e}rroB}) IlaBrrlrrroii rroJtflp-
rrocTrl o6qero MaurrrTEoro troJrrr CoJrHr{a. floriaaaRo, qTo, B To BpeMrr r{afi peay;rr,ritpyrorqrrii
MarEr{Tlrr,rrt rroror{ Ir ,[ ocrarorca I{elrBnteHrrbr[rlI, cpeAlrrr-s flaflpflxeE]rocrrr rroJrtr llaHrrolo
BEafia yBeilflqrrBaercrr t 7,3_1,4 paaa (ra6r. 3), a 4rrna 2,, yrranr,flraeTca n 1,2-1,3 paaa,
riorAa paapemeHl{e pacrer o'r 27" yo2",5 (ctr. ra6r.4, t!rr. 2). flonaaauo rar(Htor tlro rlprr
paopemeur{rr 23'X23' (o6uunneaanrclr Maynr Br,ncon) or{oJro 50% Bcex Errc^rerrron o6ulero
lrarErrrrroro rroJrrr c 4.rrrnoii (10" re 3flrrftcrJBflrorcn (uunre ypoBrrfl mylron), rorpa Itar{ Mcnee
10% a.reuenroB c paaMeporl <3" Tepnrcrcrr trplr o6r,rslrbtx npllilIcrtux Banllcflx no.lrr (paepe-
rneare 2",5 X 9").

24 sanncr ly'- u S-rorapnr,rx paiionoe (mrrpotr,r 55-75', Aorrrorr,r 1f25', crr. ra6r. 1),
cl[eJrarrur,renl965r.,6run r'ralreper.rbrrl[3yqerrbrrari].rr,r)fie o6paaolr,rraxn [11. Xorxcylr-
rrill)Hafl rrrcrorpaMlra (ra6,n.5, {rrr. {0) IJrfi Bcero rol(a noriaarJRaer, {ro n 1965 r. Co;rnqe
6n:ro o.rerrr, nprr6.ntuxenno rroAo6no ArrrtoJrro c peByJrr,rrrpyrcrlll!1 rroJrert -] 0.6 zc (.1'-no-
tapuocrrr) tra ceBepe n -0,8 ac Ha rorc, 6r,r;ru oqerr, crrJrr,Hble orr{Jrorerrrlfl or DToro ilotse4e-
nrrr (ctr. ftur. i1). O6napynrlraarorcrr r{eAJrenrJr,re (r.rryxryaqr'rrr. uart6o.lree BIil)a}fieHHbte
ncerrn6pe-rron6pc1965r.,nor/Iao6anoJr.spnLlx pariona 6unrro/lIrHanoB oii .{-rro-
rflpHocrrr. Har'16o.nee r{HTepecrrbrMr'r rrBJrrrrorcrr 6r,rcrpr,re (uopl4xa oArroro prrl), uo.trr'r
clruxponrrbre r{a o6olx rroJrlocax unrr, {nyltryaqrri"r. loriaar,rBarorrlre Bcerl(a Bailc}l}Itr{y
tropfiArra cyrort rr[na Ha ceRopc rro orrolrrerl;rrc ]{ nrrr{y rra Iore (crrt, {rrr. 11, rge IIorIoJrr,Bo-
BaHr,I Tarrlrte 11anrrr,re Maynr Bl.llcon). Tan me rtarr n l964 r., Ha6"rrrc]Iarcr nerroropr,rii rtcpouec
trorolta,S'-nonaplroctrr rra ceBeprro]r rloJrroce ]raA crrlvr rloronotl Ea rore rr roror{a}rll rlllor]rBo-
troJro)r{Eoff troJrrrp[ocrrr (cu. (3.4) AJrrr cpeArrero orrronreflrrrr rro'rorion) --- adr[eiir, cDrrBar{-
grrfi c 6o.nr,mflilr]r paBMepar{rr o6nacreri .S'-no.llrrpnocrlr. }Iecno.nr,no rra1e}r{rllx eanrrceii lrar-
Errrrroro rroJrrr B II., nogrnepxAalor DTI'I BLrBollbI Lr ror{a3lnRalor, qro }roJre n -rponoc(repe
n -1,5 paaa Meur,rre, rrclr B $orocrfepe.

tr{ayueulre nsrn Balrrrcei:i lrarnlrrnoro rroJrrr Ea Bce}r l(trcl{e, cAeJrarrrrhlx c 6onr,rlllt paspc-
menrreM (clr. {lrr. 13), nonaaa.no, ulo cpe,qntii (A.,irr/{aunorirrlrrporLl) nolon (1'"-/',r,) pac-
[peAeJreE rro Ancr{y rrpaiiHe rreparrrror{cpEo ((trnr. 74),'r'to 1]frrBo/'urr rrrrorAa ri l(rtleriry rrar-
nrrruoii acrrrr{Mel'pr'1rr - repeBecy o4roii ro.nRpnoc'rrr a /f- rr ,5'-no.rryc(rr'pax Ir J{a7Tie rra B 0 e r.I

;lrrcne (cu. ra6r. 8). Pcay.nr,rr.rpyrorqnii rotorr o'r nrgruoii no,ryctpepr,r Co;rrlla IlBilrenflercrr
or +8.10:21 Ao -9.10,r tlLticti; rrpilBe[eurrr l(oBo,qr,r, rorreuy err nore6anrrrr, paBuo riat t],,ryrt-
Tyarlr,rr{ rroJrrrllrroro rroJrrr, eABa nrr rforyt 6rrlr, cn.raaru,r c Bparrlcil]rel'r Corrirqa.

Anroxoppo.nuq[()Hrrbre rip]n]bre (r[rnr. { 7) urrr rl,.iryrirya{rrii }rarrpflEteHnocrlI o6fiIero
ilrarnlirrroro noJrrr Haxolrrrcfl B xopomer,r cor,rracr'rrr c naiiTleutrr,rlll Pollrxopcolrolr 1.rrn r].irytt-
ryarlnfi rrnrerrclBrrocrrr Ca'-xpolroc{cpnoii cerrirr. PaTlnyc aBrorioplleJrrrrlrrrr (7",5r). panr.ro
Italt IIOJIOII(e[IIe IJ]aRIIOfO lIaIiCIIilIyMa IIa IIICTOIIIaIII{e paSMepOB (}IaIIIIITIILIX i)JIotrlCIITOBrt
Ioriri3rrrB&oT, qro 50-609/o aJreMeHToB r(opoqe 12" . /]na cna6r,rx RTop]rrrrrBrx r{aricrNyrla lra
rrrcrorparrlre (2,4" tr 48') yriaer,rraror, Tar( rtie rtart B Itl, rra Rosrro]riHocrrr c'rfl{rrorr&f)rrlix rio-
.no6anrrii c /\Byrrn o6eproflalrlr. Cyrlecrnyet xoporro RLrpa]Rcnrrafl ripocc-r(oppcJJrrIIItn r{c}Ii/(y
lrarrrrrrr.rr;rMr'r rroJrflrrrr rra paBJrrrtrHlrx ypoBnflx ftoroc$eprr (X5250 rr 1,6103 Ca l), no rrpanrltve-
crirr Her nrrnarroii ltoppeJrrrrlflr{ Me}r(Ay (r.nyriryarlnalrrr noJrrr rra DTIrx ypoBns}:1r cooruer-



MAGNETIC ASYI,IMETRY-AND VARIATIONS OF THII GENERAL MAGNETIC
FIELII OF THtr SUN, by A. B.Seuerny.- The influence of the resolving power of mag-
nclograplr on Ilre rcsuiLs oI sl.nLisbics - nroan I'iold s[rcngth ff, thc avcragc leng[lr ?, anrl
the nurnber of rnagletic olements ,r of clif forcnl polarity ii cxarrrined, and it is s[own t]rat
whilo thc netrnagletic flusand I remairr urrchanged t]re nr.c a r, field strength of a given
sign increases by a facbor 1.3-1.4 (tablc 3), and the length ?' clecreuses by a factor 1.2-1 .3
wlren r:csoiutiorr irlcrutrcses fuon 27" to 21'5 (scc tablc 1r, fig. 2). lt is also shown that lvith
the resolution 23' X 2:l' (routile Mount lVilsorr records) about 500/o of all elernents of
thc generaI rrrt'jrtcLic Iir'[d wj tlr tlro lcrrgLh <10" rrr, noL rlcor'{lr'rl (lrelorv noiso lcvel),
while less than ll)ft oI thc elcrnents rvitlr tbc size (lJ" art' Iost at thc Crirnean routine le-
cords of t,ltc ficld (resolution 2'!5 X 9').

2/+ rnagucbograpltic records of ly'- and S-polar rogiols (lati[udes 55o - 75o, longitu-
dcs 1-!5o, sco tablo 1) made in 19tj5 wcrc mcasurerl and analyzcd in thc samc way as in
ft 1. .\lthott3tr a surnurilry lrystoglarn (tabtu 5, liiB. l0) for llre wlrole year shows L]raI irt
1965 the Sun rvas very roughly lil<e a dipole witlinet ficld oI -f0.6 gs (sou[hern polarity)
at the north, and of -0.8 gs at thc sout,h therc were strong cteviations frorri such a bcha-
viour (scc tig. ll). Slorv fluctuatious werc found and the most conspicuous are thosc ob-
selved inScptcrnber - Novcrnberl965 wheniheb othpolarregionsrvcreof thc sa rne
southcrn polari[y. Five rapid flucNuations (of the order oI t day) almost synchronous at
thc both poles, ale thc rnost iuteresling. .[hey shorv thc pcrrnanent tinie lag of the ordcr
of 1 day bcbrvcen the peakat the sou[h and 1,he peal< at the nolth (fig. 11, wherc Nlt. Wil-
son observations arc also uscd). As wcll as il i9Li4 a celtain bias oI S-polarity flux of
thc northenr pole was obscrveil sornetimes over thc sarne flux at the south and ttrc fluxes
of oppositc polarity at the poles (see (l).4) for the nean ratio of fluxcs)- thc eilecb duc
tc larger area of S-elernents. Sorne reliable records of polar rnaguetic field made in IIo-
liue contirrn these conclusions and show thaI field strength in chromosphere is - 1.5
smaller l,han in pho[osphere.

'fhe cxarnination of 5 high resolution records made over tlie whole disk (see fig. 13)
sEorved that thr: rnean(fora given latitude) net flux (1. - 1'N) is distributed highly une-
vtnlv ovcr the ilislc (fig. 14) prorlucing sometirncs the effect of magnetic asyrnmetry - the
bias o[ orLe lrolaril.y in 1V- ol S.hcrnisplLeres and cven fol t[e rv lL o Io rlisk (scc tablo B).
Thc rroL llur ovcr thu visiblc lrorrrisplrerc clranges frorn -]-B .l02r to -U 

.lu2r rrrrw., arrrI tlrt
arqurnonLs urc given ivtry thcsc valiations as wt. I as the fluctuations of polar Iicltl ean har'-
dly lrc c,,rrnccLod wiLh l,hc ro[aLiorL of tLc Sun.

'I'lre aubocorrelatiorr curves (fig. 17) iol flr.rctuations of fielil sirength of general rnag-
lctic fild arc fourrd [o bc in qood agr,,ornr:nt wiLlr blrcsc found lry llogcrsorr Ior inLerr-iLy
fluctrr,rtiorrs oI Ca'-chromosplLclic hc{. '1'he rudius ol aubocolrola[ioh 1Zl'c; as woll as
the principal rnaximurn in the lrystoerarnm of sizes of <magnetic elementsr s[orv [ha[ 50-
6901, o[ [hcm aro shorter than 12". Trvo wcal< sccondary maximurns in the hystoetan (24"
and 48") point, as in [1], on thc possible s[ationary osciliations rvith sccondary modcs.

'fhere exis[s well-pronoLrnccrl cross-correla[ion between magnc[ic fields at two dit-
ferent lcvcls of photosphere (1, 5250 and 1,6103 CaI) but practically there is no correla[iou
betwcen rnagne[ic field fluctuations at these leve1s anrl colresponding radial vclocitics.

Tlie possible causes of magnctic variability of the Sun are considered in conclusiou.

s f . I(I\HHLIE H.\6JIIOIDHIIfl. SAMErr,\III{fl O METOIIE

Hacroarlan pa6ora orqacrrd trBrflerctr rrpoAoJrlreHr.reN{ rrccJreAoRaHr4ff
o6qero lrarHr{rrroro noJra CoJrHr{a, Haqaroron Itl 4.rra lepr,roAa 1963-t96zr rr.
,{aurrr,re o perrrcrpaqranx o6qero rrorrn B 1965 - HarraJre 1966 r. co6paHLI
B ra6.[. {. 3auflcsreaJ][rcb, r(an nl]aBr{Jro, yqacrr(u 5' lr .V rroJrrrpHllx BoH, rlpo-
cTr4paroqEecfl \ocd na _1_-120" or rlpflI{orl, coe.qnrrfliorqerl Toqttl4 ceBepa I{ tora
Ha l{r{cfie, r{ rro 6 or 30" 4o 1B0" or A/- I{JILI ]S-HpaeB /{racl{a (.rro coorsercrByer
rxrdpo'rtlr{ or 76 4o 54o). CnaunpoBarrr4e Droro rp-ENroyroJrbHoro yqacrHa BeJrocb
llo qacoBoMy yr"[y c r{HrepBaJro]r IIo 0 B 30", cxopocrb cRaHr,rpoBaHr,l-fl 1"
s I cex. Bpe.\,rerrr4 (u : 30, r{poMe 15.III 1965 r., HorAa rracrr Barrracrl cAerraHa
c u :60, 'r', e. 7" n 2 cen. Bper{eHu) ; flocroflHHarr Bpe]rerrr4 - 2t,5. B nR'rr.r
cJryqarx (ynaaanr,r B ra6Jr. 1), nor4a B rerreHue r{eJroro 4na 6r,r"na ycrofiquBas
6eao6,ra.ruarr rroroAa, [poBe/IeHa Barrrrcb rroJr.a rro Bce]{y Ar4cr{y (or tZ- 4o
"IJ-xpaa); BAecb crtarrr4poBarrr{e fiprrxoAr{Jrocl Becrlr co cnopocrE,Io, B 2 paaa
6o;rrurer,1 (2" n I cen. Bpenr0H[,r), r,I paccroFllr]rrI MextAy rloc,ileAoBareJrbHbIN,II,I
pagpe.rar,rr{ Spars n 2 paea 6o,rrrue - 60", rrro6bl B re.reHue AHfi (3a B--10.rac.)
yoleTb SaIII'ICaTL ReCb AI{CH,

Ocrloeuoe or.rrr{qlre MeroAa Bafificeii o6qero rroJr.E, cAeJraHHr,rx B [1] u n na-
ctonqeii pa6ore, or rrpor{BBoArdBrrrr4xcfi Ba6nonou [2] cocrolrt B ror[, rrro pa3-
peuarorrlas crr,Ta Halrrrrx sarri{cerl (nan npaer.rilo, 2" X 9", r,ruorTa 2" X 4"15)
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e 10 paa tsbIIrIe Barl{cefi [2] ra s-30 paa Bsrrrre paaperrreurur pyrr.rHr{],rx, corr-
peMeHHbrx Barrrrcefi o6cepraropzu N{aynr Bra;rrcon (23" x23"1. Xorn paspe-
IneHrre Eaml4x 3a[I4ceiA ycryrraer paBperxeHr4ro cleHrporeJrr.rorpaSlr.recxoro
MeroAa Jlefirona [3], xoropoe onpeAeJr.flercfi roJrE,uo necnoxoficrwtenr raeo6-
paxrenr,rfi, MeroA [3] ne rrogBoJr.fler o6napyxrzrr, cna6ue rtoJtrr c Harrpfr]r{eH-
IrocTbro uuxre 30 ec, noroplle cocTaBJI.rIIor rloAaBJlflroulee 6onr,rruscrBo B o6u1el,l
[one. floaror{y AJr.E I4ccJrcAoBaHuii o6rqero rroJrrl ETor rrero,]'l Hc [pr{roAerr ,rB-Ba
cyu{ecrBeHHoii norepll unt[opuaquu.

Bropr,ru BalnHDrM orJrrrrrr4erlr or Bcex npeAbrAyu{ux pa6or uo o6rqeu5, rroJrro,
BItJIIolIa.rI Hanly [epByIo It], rrBJrflerc.E ro, trro B&rrr{cL rroJrrr R 1965-1966 rr.
BeJracb He roJIbI{o s }nereer.Iol)i illrnrm )"5250, Ho rr Apyrr{x Jrl,rHr{flx, Hilrrpr4rrep
Ho ulu 1"6103 Ca I; c IO.VIII L965 r. uo4o6nr,re aanrcil Aerrtirrr4cb o A H o-
Bper[eHHo c rroMorrlr,ro 4nofiuoro uarnurorpa{a, orr.rcarrHoro s l4l,
TaHr,re oAHoBpeI\{eHHbre Barrr.rcr4 npeAcraBJr.sror oco6r,rir r,rr{repec AJr.E rroHr.rN,ra-
HIrfl npLIpoALI o6qero r{arHl,rrHoro uo,n.n Connqa; oHr{ Tar{}r{e rroaBoJr.trror BHa-
qI4TeILHO yReJII4TII4TL qI4CJIO TeX BbISIIaHIIbIX IIOJIeI{ OTITJIOHeHI{I"I , KOTOpbIe I{e-
yBepeHHo Br,rAeJr.Erorc.fi ua {oue rrryMoB: {.nyx,ryaqur,r, BrJBBarrrrbre uoJrelr,
rloBTop.Erorc.E Ha Barll{c.sx n o6euxAJIIlHax BoJrH B oAl{oa,rI{ Tor,r }Iie uecre, l} ${
paccllarpl4Baercn o6rlee MarHrrrrroe rloJre Ha ypoBHC xpouoc{eprr rro Batrr{cflN4
n rraur,rr,r Ho.

Tperre orJruItltrre cocrorrr B ToM, qro cI4rI{aJr, pel'rrcrl)rrpyeutti.i nal,rra, tlpo-
loprlr4oHaJrerr lleJrrrrrrrrHe npoAoJrr,Eoro rroJr.E FI ;1 r TotAa r{aH B l2] u gpyrux
EccJreAoBarrunx [5] perrrcrpr.rpyercrr cr{rrrarr, nporroprlrronanr,urrri fftt X I, I -r4HreHcrfilrrocrE,, rrpr4qeM BJrrrrrHtre I rrpw Barrr4crr no BceN{y Ar.rcHy u 6orr,ruou
paspelreHr4r.r l,ro?neT cepbesrro r4cKaBr4Tr, pesyJrbraTrJr.

I.[asurrrt B Balrrrcrlx o6rqero N{arHr4Tuoro no.na Co.tuqa rrRJr.sercrr {uHca-
I{Ir.fl rrpaBr,rJrbHoro r o Jr o }r{ e rrrr fl. }r y Jr fl (cu. [1], c.rp. 103). Eclra uer
HaBoAoI{ r4 lrHcrpyr\4enTanr,noii noJrflprdaaqr4r{, To relrHor}a.E Jrr{Hr4.rr (aaHprn'ar
IqeJIb crleHrporpaSa) (rlrxcupyer rIoJIolI{eHI4e HyJr-s. flplr uarra.rrara arrax {an-
TopoB rIoJIo)IteHr{e cpe4nefi Jtu}i,uu IryMa nplr Br{JrrorleHrro},r 14 BI{ItrroqeHHoM
Itpr{craJrJle ADP He oAIrHaKoRo ra noo6ule He coBrraAaer c reN{HoBoir iluuuefi,
flpu xarn4oli sauucla o6ulero rroJrfl Barrr.rcr,rBaerc.s ruyn Soroy-r{Ho}r{l{reJr.E He-
rIpeMeHHq rlprr Br,Ir{Jrrorrer{HoM }loAyJlflTope, uro6r,r He c[yrarb rrryr{ c ornJrone-
HI4ei\,I rl3-3a cna6oro NIarHI,rrHoro rloJrfl, r{orylqero Bo3Hl,rHrryrr, upr.r riotre6auraRx
(xoJIMaD rIoJr.E orrrocr4reJrrrr{o qeJrr{. Cpe4rlaa JII4r{r{rr rarioro lxyMa npu orcyr-
cTBuv HaBoAor{, BaBl{c.trtrll{x or .Epnocrr4, AoJr}r(Ha coBlaAarr, c reuuonoi.i tu-
uueii. Hlr 4.rra o4uoii raa aanraceii 1965 r. He 6r,uro o6uapynreuo paaruqr,rff..no-
JToII{eHr4q crnx nrnnrafi, BbrxoArrqero Ba npelentr 0,5 ac, rrro Bar{eruo MeHbLue
nonuori aMmrr4ryAr,r ruyMa.

C"noxtnee o6c.rorar AeJro c oSSex'raura r.rrrcrpyr,reHrarr,uofi [onflpzaarlr.ru.
B 1964 r. [1] MbI ItoHrpoJllrpoBaJrr,r troJro)r{eHue HyJrfl no Barrr.rcr,r {nyHryaqufi(ruyuon) s uelrarHr4rnofi lrrtHuu X5723. Sauuct rlyua (uplr nnnroqeHHoM
ADP) n o6nacru Herlpepr,IBuoro cleHrpa raxrr{e Aaer Boarrorriuocrr, rpuncllpo-
Barrr rroJroH{eur,re Santr,rrrecnoro HyJr.s c yrrero[,r a${erira (Hel,rarHr.rrrroli> norn-
pr4BaI{I4I{. C4nurz rIoJIo}Iier{I4.s IryJr.E oTHocrrreJrbHo terruonoii Jtu1uu (unlr cpeg-
neft nulauu illyr{oB rrplt Bbrr{JrroqeHuoM MoAyJr.flTope) toeuuriaror rla-Ba paaHr,rx
o{{exton pacce.sHl,Lfl, npllBoAflrllux H [pocaqr{BaHuro nuner,iuofi no,lraprnaaqrara
trepeB MoAyr.rrrop ADP xpyronoii norapuaar{r{u }ra ocnoBrrorl qacrore (n cxe-
Lre Balrrcu H11), cm. tt]. B roM, sro paar{ocrr, xoAa l/sfu rrpoxoAr{r rre 1.ori bno
na 4aoiiuofi qacrore, Ho npaxTr4qecxr{ B uanofi crerrenr,r rar{ir{e sa ocuornol:r
qacrore, [,ro]r{r{o y6e4lrru,ca, ecJrr{ nepeA MoAyJrrrropolr ADP npyrosofi rronfl-
pI{BaIII4I4 IIocraIlIITL IIoJI.trpOIaA: IIpr4 STOM Ha oclloBHoir .IaCrore (upu uacrpoii-
Ke IIa SaIIIICL npoAoJIbHoIo IIoJrfl 1111 ) nosnraxaeT clrlHaJr, Belrlrrr4rra Ir ar{an
Itoroporo BaBr4cflT or opr.reHrar{urt oc\r BaryxaHr4rr norr.EporrAa, B rolr, rrro cr4r-
HaJr cBr{3ar{ c pacceflHHbr}r cBeror{, Mo}r{rro y6egurrca , ecJrtrr Saripbrrr, BoBce
perue?Hy cnenrporpa{a: craruan or rroJrflpor4Aa coxpar.rrrerca. Jly.11ge Bcero.
ilalrr4clrnarb aror cr{rHaJr B HenpeprrBr{or\{ crer{Tpc, .rro6rr .He BoaHrrr{aJro



/5

0

-t5

0r=6HM=10,8ac N

oi' +,5 Nt"t = 8,2 zt il

I
0

-8

@lrr. 1. flpulreprr sauuceft crrrEa,[a finEefiEofr troJItpIIsaqIIII C MoAyn.sro-

poM l{pyro;oii uolxplraa(Irrr. - tron,po,il trepoA Al)P ,c ,ocbro,3aryxaErlfi'
trapaJrrrenblroft ( ll ) u uepueEAlrr(ynflpEol{ (I) qeltr

[oAoBpegr4fr Ha BJrrrflHue rroJrE, xor-Fr flro6oii o{{exr TIoJIE (norepeqnor.o) Husro}It-
Ho r{arr (npu nacrpoitxe ua fI 

11 ) no cpaBrreHuxl c cI{rIraJIoM rlorlllolr JrI4IreI{HoIr

fioi]flpr{Ballul{ or noJlflpouAa, oco6eHllo B EeaI(rI'IBIIofi o6naCln. floorouy eCnu

npr{ petr{crpar{ur{ o6qero rroJr.rr BarrrrcblBarb errl cIlrIraJIbI or rIoJIflpoI'IAa r{

BrraTb r.rx oTgorrleHr4e n crIIHaJIaNr T4HCTpyMeIITaJIEIIOfi IIOJIflpI{3aI{}II{r To MO}I(HO

ortreHrzr6 orrrr.r6rry rroJroxterrrrfl HyJrfl. flprauepr,r BatrLrcefi cr{rHaJroB noJltrpol'rAa

AaHr,I Ha $rar. t. Curnan r{rrcrpy}reHTaJrblroft troJI.rIpI4BaIIIaI{ HetrocpeAcrBeHHo

na6lro4ati rpyArro, TaK r(aft oH o.1eHb cla6brft, oAHaHo .Bce ?He BoBMolI{Eo: orr

6trsaer eaMereu RaK OTI(JI9HSIII4g IIIyMoBOft IuHI4u B O6IaCru, rAe Her SlyX-
ryaqraft no.ila (upr.r BItrtIoqeHEoM ADP), or tryJleBoi.i Lu*llu (teuuorrr); 3ro or-
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Ta6nuqa 2

IIpr'rMcq:rur'rn

C 20.V 1965 r. rrosLre
ODY EI,II rr repe-
crpol'rx:r cxeutt
23.VI 1965 r. 'ADP
nocTaB,lrcrl 3a uIeJIb

Suann orx;rorrerruii n
I'Io r 1,5250 nporuBono-
JIO X( fi bI CO OTBETCTB EHII O

npaBoMy R JreBorry no-
pfIA(aM peilrerHll

B nunape-l!coparlc
1966 r. uepego,nana
cxeMa; 2-fi HaIIaJr Arrrl
i.5250

2-fi rarran t"rrr 1,525t)

23.VI 1962r

15.VI 1965

21.VI

B.VII

B.VII
T9.VII
5.IX 1966 r.

l2.IX

5250

5250

IIn (n. cu.)

5250

H4

HG

5250

6103
5250
6103

ITJIOI{eHI{e O/IIIHaI{OBO XOpOUTO BLI.trBJLfieTC.TI HaH B HeIIpepLIBHOI[ CUeHTpe
ytlru lruuuu )u51,23, TaH rr Il MarHlrrHo-rryBcrBr4TeJrbHofi rr,rHuri, rro B flocJreAHeNr
CJIYIIAE HY}I{HA OCTOPO}I{HOCTb, tITO6bI U36E[{ATI, BJItrIflHIIfi MATHIITIII,IX NOJIEii.

B ta6n. 2 nprane4enlr Henoropbre r{Br{eperrr4fl rrelocpeAcrBeHHoto cABrrra
rryJrfl a oTHocr{TeJrbHo Jrr,rHr4r4 TeMHorr,r (c yxaearureM rranpaBJleHI,Ifl cABLrra
B cropoHy 1V- ranu ,S-uo.rapuocrtr), a raxlr{e r4ail{epeHrar cr{rHaJroB npoAoJrbHoro
IIOJIfl OT IIOJLgpOI{Aa c ocblo IIpOIyCI(aHLIfl BAOJIE, U{eJIn lll IIIIOIepeR ry ILa
cpaBHeHr,LfI 9Tr.rX cr{rHaJJoB rr BeJrr4tlr,rH A nra4uo, qTo A BCerAa r{MeeT SHaH rJI
trr BeJrrrqr,rHyB cpeAHer,r 

-1116 
r11 . B coornercrBl{I,Ic It] urrBI4AI4I,I, .Iro B 1964 r.

cABr{roM }ryJrfl Mo}r{Ho rlpeHe6perrL, rrro oJreAoBaJro rar{}r(e I{3 noHTpoJrbHbrx
Banr{ceii s },5123. O4aauo B cBflBrr c nepecrpofiHoft MarHrrorpa+a Ha ABofiIroft
AJIrr oAuoupelreHHofi Banrlcrr B AByx .rrnnuax (cu. [4]) s rrae - IrIoHe 1965 r.
pacceauurrrlr cBer BoBpoc u gar A ;=lec lV 4na 1t5250. Tor4a)fie, BN{ae, BcB.rIsI,I
c ycraHoBr{ort 4pyrrax, }ryJrbrr{rqeJrorrHblx (Dey 

- trMI 6rrna c4eJraHa rloflr,rrxa
perr4crpar{r{r,r o6ulero rroJr.g B H,, Tax}He rronaBaBr[afl HaJII{qIre 6orr,ruoii
r{Hcrpyr{errrarrr,Hoii rroJrflpr4aar{r{ra 8,5 N (rnyu r Hn-10 ec). ero rlorpe6oBaJro
paAI4HaJIbHOIO yJIytIUeHI'I.'I TIOJIOi(e]II4fl, B qaCT]IOCTI{ yCTpal{eHI4.fi I'IOXIHOTO

r{cro{HrrKa paccerrHHoro cBera - ca}roro Hpr4craJIJIa ADP, crosBllrero [epeE
r{eJrbro crexrporpa{a. 1\,Io4y.uarop ADP 6r,u 23.VI 1965 r. ycraHoBrreH Ba
[IeJIr,rc, rrro cepbesHo yiryrIU.D{JIo ralt]I{e ero rerlJloBoft pe}Itl4M. o4no-
Bper{eHHoe ycrpaHer{r4e pacceflHHoro cBeTa B crrertrporpa$e uyreu ycTaHoBI{I4

4uarfparu B coorr]ercrl]yrorprx x{ecrax rlpr4Berro B ror{y (ctr. r'a6.rr. 2), uto 4;r.n
1,5250 cAnr4r rryJr.E cAeJraJrc.rr rrpeHe6pelr(rrr{o N{aJrr,Ir[, a AJrfl H, aaltetuo MeI{b-
rrrrrl,r rrryMots. 'I'anralr o6paaol,r, Arr.rr Barrr{ceii o6ulero rroJrfi B }"5250 n 1965 r.
rroJlolneHrre HyJIfl c Aocraroaluoii 'ro.urocT r,ro (ue6onr,rurre AoJrr{ al{urI{TyAhI
tuyua) coB[aAaJro c noJroi(errr{eu JrrrHr{ra reN{Horlr (ncn.nrouar [epI{oALI [epe-
cTporlixra rrpu6opa, HorAa tsarrr4cr{ ne ne.rrrzcr).

Oco6oro Bur{N{aHrrfl rrorpe6otsaila nepBa.fi Barrrrcb 1966 r. -- 13.III, trpeA-
oraBJrrrrorqafr BHarIr4TeJrrnr,rii rnntepec, ran xan oua cAeJraHa rro BceMy Arrcxy
oAHoBpeMeHHo B AByx Jrr.rHrlr.qx: ?'"5250 u),6103.,(;rn roauolr(Hocrrr cpaB-
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HeHI4.s peByJrbraroB rro o6errilr Jrlrrrr.rflr,r BAecb Hyir{Ho y.rects cllBr.rrr,r }ryJrfl, r}oB-
HrrltruI4e r,rs-aa LrHcrpyl,reHTa.ttbHoii no"rrnplrBar{I,trr npr,r nepecrporine cxenrhr
Ecnra lraltepflTl ornJlouenr,rfl ol uynenoft JLriHu\t (Ter{rrorbr), To BC.[ Barlr{crr.
n 1,6103 lrecxoirbr{o cABr,lHyra HHr{By, R cropoHy N-uo"uxpuocrtrr? a Barrr{crr
n 1,5250 cABr.rlryra HRepxy, R croporry S-no;rapnocrr{, rra r,reur,rlyro Berprqi,rHy.
9ro 4aet cl4c?ellarl{trecxoe llaaJrr{rrr{e r{e}r{Ay cpe^r{r4rr rroJrer\r n Hpacnor,i ra ac-
Jrerrofr Jrr{rrr{flx

fl,,p-En"n:-2,3 ec,

cql{Tafl orl{JloHeHrr.rr l{Bepxy (,S-no.ruapnocrr,r) uo.norH}rreJrbHbrlr}r. '.fax xart {an-
TIqECKA'{ BEJIIITII{HA [] : L].-,,,,,* f A, T4E II ,,", - BEJItr{AItrII{A ],ICTI4HIIOIO IIOJI'I
(ornocrareurHo npaBr4Jrbuolo nyna), & A - norrpaBHa r{yJr.rr, ro, cunrax 11r,,.,

ArE o6eux .,runr,rir oArrrrarionbrrr, r{Nree}[ AHr, - Aac, : - 2,3 ec. l) to me
BpeN{fl LrB ra6Jr. 2 cregyer, qroBcpeAr{elr, co4uofi cropoHbr, r11 (xp)/r1y (ser):
- -1 ,4, c 71pyror1, - Anr,/ Aacr, - -1,6, rar( qro B cpeAr{e}r AHp :
- -1,5Ar.r.'I'anr.nr o6paaou, rroJry{r,rrr Are, : !0,92 ec, A*p -: - 1,4 ec,
ral{ qro rrpr{ Hania6ponrrax s }"5250 u }'6103-7,71. m 3,28 ecln",n coorBer-
crBeHrlo noryquM A*p : +0,54 ]LJIL v A"p: -0,tn3 nn. l)ra ilorlpaRltll
6rrrrr y.11s11Lr nprr Br,rrrlrcJr€Hr{r{ paaHocrrr rroroxoB F.s -- FN (S 3).

Otnerlrnr Apyrue oco6eHHocrr.r Banr.rceri. 1) Il{enu $orouerpa rrarHr.rrorpaSa,
Hart o6rt.rno, ycrarraBJrrrBaJrr.rcE ua Har,r6onee rtpyroii ytlacrolt IioHTypa rutl,rv:
giln )"5250 n V uopa4ne rqeJTb 6lrra 1,8 x 0,7 nlil, (t11e coorBercrByer pac-
cro.rrHr.rro rleJrrr or ueHrlla rrrrtrru AI : 0,064 A), a g:rn 7u6lr02,7 -2,0 

'><

X 0,7 nil, .uro coorBercrRyer Al,:0,088 A. 2) B 6orrnrr.rrrctne cJryqael
Iaao6paltenue Cornqa Ha il\eJrlr cner{rporpa$a pauno 200 .tttt, rBK rrro rr{€.rrL
60 x 1,0,u.,w coorBercrByernoJrocxeurr{prrHor"r2",5 u nr,rcoror:i 9". Il{enr 60 x
X 7,5 u,'vt nr,r6upa.nacr, TorAa,I{orAa (aLrr,Iot:i, necuol:r) I{crIoJILBoBarocr, r.rao6panre-
nrae Co.nnqa paalrepoll 350 nn, rrro coorBercrtsyerroir xre paapemaroqer,i cruie
2",5 x 9" (cn. ra6.n. 1). 3) Bce Barrr4cr,r AeJraJrr4ct, rro roaN,rolr{Hocrrr AJr.s c rr o-
n o ii u o r o Connqa, riorAa Hr4naHr4x Br,rpalr(eHHr,rx qeHTpoB ar(rr{BHocrr4
Ha cner{rporeJrr.rorpaNnrax Ha Ar4c}re He orNreqaJrocb (c\r. $ 1r). Otcyrcrllr4e Bpe-
MerraMll Br{AIm{brx 4erarei,r Ha Ar{cxe BacraBJIflJIo l,IcrroJrbBoBarr, AJr.rr rl4Ar4po-
BaHr4rr r4r cHaHr4poBaHr4f yr'reHbrxeHrroe r'r3o6palr{eHr4e CorHqa c Ar,raN{eTpoM
3l cn, cr{aHr4poBaHrre BAecr, Berlocb uo lrll-Hparc. 4) Ita;ru6poBlta aanlrceri
n 1,5250 /{o nycxa 4eortnoro N,rarH}rrorpa{a 10.VIII 1966 r. AeJraJlacb, rtan 06r,r.r-
no, [yrer,r per].rcrpar{rru or6pocon ua l,V-u 1/-npaax Connqa (1',5 ot npaa)
c rrolforr\bro r.raca/IHr.r rroJr.spor{A + 114 l,-n.uacruuna corJracrro $opr,ry",re l6l

(E - I,V) : 1600 ac. (1 .1)

floc.ne t0.VIII 1966 r. Barrrrcb r l'5250 BeJracb 6 e B noMneHcaropa flpnocrrr,
B oToM cnyqae Brlrecro coorHorlleHrra (1 .1) r{Meerlr

2,7s ?(z _- Il') : 8oo ec,
r tr

rAE I$I I O _ IIOTEIYIHEHI{E B TOII YIIACTITE A}ICHA, IAE BEAETCfl PEII'I'CTPAIII4fl.
.(nr nrr6parrHbrx Halrr{ noJr.flpHbrx sou Iol Io= 0,55 rI ItaJIrl6poBHa orlpeAeJlfler-
cfl u3 ycJroBr.rfl

1,5 (E - I,l,') : 800 ac. ({.2)
Sanucr, 13.III 1966 r. BHoBb cAeJraHa c rrolrfrerrcarolloNr flpl{ocr}I [rl.s nee
HaJII{6poBrta (1.1)1. Peurcrparlns }'6L02,7 r.r Hn scerAa BeJIacb c I{oMrIeHCaro-
poM flpKocru. ,(na [r\l,:r.Lrlt Ho {axrop Jlauge g : L,l4-s 2,6 paaa NIeH6ll9r
ueru gna 15250. flooror,ty, yrltrrrblBar, qro orrrolreHl,Ie AJrr{H nolu Ho u )"5250

cocraBJrfler 1,25, nory.trltr{ Bl\recro 1600 ec sHaqeHlae 1600'?* :3400 ec,
1,25

Tan qro Ans I-Io ycJIoRI4e na.uu6ponnu c ItoMrIeHCaropoNI flpl{ocrl'I ecrr,
(cu. t6l)

(h) - W) : i1400 ec

12

(1.3)



{Ip}I ycJI0BI,I[I, t11'6 Ha.rll46pouHa AeJraerc-rr c rrJ]aCTr4HHofi ll4 ], crrequanrHo AJr.rr
BoJrHbr i'6563. Ecnr,r oua AeJraercrr c rrJracrr,rHr(oft 114)," Urn ),5250, ro E - l,V
cJleAyer yNIHOII(I4TB elrle Ha BeIr4qr,rHy, noropafl rro Harrrr4r{ i43N{epeHr4fltl co-
,craBJIrIJra 1,55. AnarorrlrrHo l,nn )"6102,7, g :2,0, BeJrr4rrr4lra E - l,V c nol{-
U eHC ar o p oi\,Ls pH o C1'I{ :

E -vv :i#ffi .saoo : 2o7o ec. (r.4)

'Io'ruo rarr irre, ecnr,r rra.rrn6poBna BeAercrr c Hecleqr,ranruoil 114 ?u-utacruu-
Irori (4"rrr ),"5250), r{Ho}ItI,IreJIE, rtpu E - ll/ to }ralrrrr{ r4BMepeHr4.EM cocrats.rrrrJr
1,35.

s 2. BJII4flHI4E l'A3pEflI.\IOIUBI;I CIt,rIbI

B [1] 6ruo uali;4eno, qro rrpr{ noBroplroM cr{aur{poBaHr{r.r oAgoro r{ roro }ne
pa3peBa c pasnoii paspe[arcrqerl cu.norl (or 27" go 4" ,5) ],rar{cr,rrraJrr,Harr Ha-
rlpfl)KeHHocTb rIoJIrI Il MarHr,rrHrrrx (DJreMeHTax) Boapacraer. uo rtpafiueii rr.repe
8,2-3 pasa ($ur. 3 n tl l). 3ro 6rr.rro cileJraHo AJrfl oArroro norrxperHoro paapeBa,
coAep?I{au{ero roJIbI{.1 Tppr aJrer,reHra.,(rn Rri.flcueHrr.n Btrrkrr]Hrirr pasperxeHr.rfl Ha
'c T a r uo't u tI e c I{ r{ e peayJrr,Tar-orrlBN{epenuito6rqerorroJrrr, octroBarrHbreHa
ocpeAHeIII{I,r AaHI{rJx rlo r'rHorr{il{ DJrer{eHTar{, Hy}nHo 6uno 6r,t B6I[oJIHr,rrb crta-
rrl4poBaHr{e 6orr,nrux o6;racrefi c paanorl pa3pertraro[1efi cr"rrorl, vro 6tr.no c4e-
,IIaHo Jreror,r 1965 r. u r{crroJr},BoBaHo g [7] c qenuo Brrrflcuerrr{rr Bolpoca o HoH-
IIEHTPAqI,II4 IIOJI,E B TOHI{I{X BOJIOI{HAX. IIOC"iTE4OEA'TEJII,HI,IE BA[I{CU YIIACTI{A
120" x 1.20" c paBperlreHr,rem .R : 27" (nsrcora rqenlr 3 nn,I cepun)l,.R == g',
(ar,rcora L trn, II cepua), R : 4",5 (nrrco:ra 0,5 n.tr,III cepr,rx) u Il :2",2b
(ar,tcor:a 0,25 ntntr lV cepua) AeJraJrrrcb r&n, t116 cxaHr4poBaHrre c paBHLrr{,Il urno
rlo o A I{ }I a I{ o B LI NI P a B p e 3 a tr{' rIoBBoJIflfl cpaBHl4Barb pe3yJrbrarlr
crarrrcrr{ru AJrfl pasHr{x /?. Ilo4po6Hoe orrr4caHr4e r{arepr{aJra cNr. s [7,|; N{bI
lpoI4BBeJII4 nepeo6pa6orr(y Droro N{areprdaJra rrpr{MeHr{rerrtno H caoefi rleJrr{ -BLITICHeHI{e BJIIIfHI4fl paBpeIXeHI4tI Ha IIa.LIII4 CI4CTeMaTI{qeCHI4e I{BMepeHr{tI
o6rlero uona. O6pa6otxa cno4raJlacb r{ [oAcqery qrrcJla aJreMeHToB, r4Meroulux
rrorre B BaAaHrrbrx rrpeAeJrax: 0-2,2-4,4-6 u r. A. raycc 4lr nceft o6nacru
120" x 120" , aarcauHoii c BaAaHrrbrN{ pagperrreHr,rer,r. llocxonrHy (clr. $ 3)
na 1y'-nonroce upeo6uagaJrr{ gJrer{eHrr,r .S-uorapHocrr[, a ua .S-uonroce - .A/-nol
,TrrpHocrtr, o6pa6orxa gna -ly'- u ,t-no,rrrocoB 6nr.rra RbrrroJrrreHa or;1enluo. .(n.a
N-uonroca r{crroJrr,BoBaJrr4cr, Barrrrcrr, cAeJraHHBre 13, tB, 27, 22 lr 23.vII, a'AJrfl
S-uonroca - roJrbr{o rpr4 Baut,rcrr: 24,25 n 26.Yil 1905 r. pacnpe4e.rreuue
(rracrorpauur,r) qrrcra oJrer,IeHToB .l- r.r lV-no;rrspuocrert ua o6orax uoJ]rocax nprr
paBHoM pa3pelrrel{I4l{ rIpI4BeAeHo s ra6r. 3, orny4a cJreAyer, qro cpcAHfig Ha-
np.ErneHrrocrr, rroJr.rt 71auuoft noJr.rrpHocrr.r

hr,* :}h,uu,
;I[e v; - qacrorbl (e upoqeurax x o6rqeMy rrrdcJry c.rry.raen) B0rperrae\,ro3rr,r
[roJr.E Hanp.E]neHHocrr{ h;, noapacTaer c yBeJrrrqeHr4e},I paepe,uarouleh. culw .R
(cu. {rar. 2, a),-ItaH Dro n cJIeAoBaJro o}HrrAarb corJraclro rrpr4BeAeHr{brN{ HaMr4
AaHHBTM ({r.rr.3 n tll). Haruu r4al{eperrr4.rr rronaBrrBaror pocr cpe4uefi
Hanp.rl)fiel{HocTr4 N{aHcI4r{aJIr,Hbrx Ssa.resutt rroJr.fr rra -30% npr4 po0Te paBpeue-
Hr{rr_or 27" go 2",25, rorga xart s [7] nari4en 6olee cra;rr,urrft pocr ,ru -60%.HecnolrHo Heolr{r{AaHHLTM .fiBJr.Eercrr uexoroprrit (s I,S-Z paaa) pocr
p e B y r't b r tr{ p y to rq e rt cpe4ucit Halrp.E}KeHr{omw h.; - /zy Ha S-no,rLoce
ra ne6onr,ruoit pocr E" -in ua ,A/-uo.rrroce (npecruxlr na {zr. 2, a).i,(I4aueperrr4a
[7] noxaarrsalor R .-2 paaa 6o.rrrurlrfr pocr arofi ee.rrraunurr.) Pocr Es,ntr u
paSHocrr4 hs-hN, noHeqHo, He cBr4AereJrr,crBo pocra cpeAHero IIo

I (Dantuqecnu rryqort 6r,r.u BanrurerrrpoBaE p,o 2 tt,w: 18,,.

t,It)
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Tadnnqa r)

.lncrorpalrlrr,r rrarrl)rmerrrrocreii no.ru npu paauoii paapemamqeii <rn.ue Batrrlcrl

*rrn"*u"r,"*, a 

!'

0-2
2-4
4-6
ci-8
8-10

t0-12
'12-t4
14-t6
16-tB
t8-20

Cpeguee, ec.

9-2
2-4
4-{i
ri-8
B-t0

10-t2
'12-14
l4-16
16-18
lB-20

Cpeafiee, ec, 4,74 5,74 4,78

B c e M y BanI4caHHoMy yqacTny noJrfl 11 , rtoropoe rre trrolr(er r{BMerrfrr,cfl rrpfi
IrBMeHeHr'IId pa3pelxellr.lfl (cu. urarre), TaH nan yxaBarrubre Barrr{crr oxBarrnBaJrr{
Ee R-ecb yqacrolt' a.ToJIbr{ootrpeAeJreHllr{e' oAIrI4 vt re }I{e AJIflpa3-
Hrrx...R, e^ro paSpeshr (cu. cxenty cxanrapoBaHul rrplt pasHrrx pasperrregr{rrx
na {ur. 3).

Paccuotpnvr 6onee suuMareJrbrro Borrpoc o cpegnert Beilr{qr,rHe rroJrfl nprl
paBEbIx orBepOTILfIX. flyctr' troJre cocrour I4B DreJrr{r4x ((aJre}rer.rroB) rrr,rcro
trpoAonr,Horo + I{ - rroJrrr c rl-o6paaurru] pacupe4eJreHr{eM Br.ryrpr4 Ha}r{Aofo
SJIEI{EFITA, TIII{ IITO TIOJIE BIIE 9JIETIEHTOB PABI.IO HYJIIO. EY4EIT CqI4TATb, TITO 

'IP-Kocrb aJIeMeEToR I4 rlpoMelxyrnoB [re]r(Ay Hr4r,rrr oAIrHarroBa. Halpfl]neggocTb
rroJrrl, I{3N{eperlHarr c orBepcrr{eM trnoqaAfi ,s [Ierr4 N{arHprrorpa{a, 6y4er
noo6rqe

r, : *\3rtd, :*(>l 
"fsf +: /It ff) : +(H+s+-r z_s_), (2.{)

rAe r,rErerpr{poBaHr4e Be,qercs uo tcefi rrJrorrlaAr{ .l; /1*, nt - cpeAH}re Ha-
rpfl)r{errHocrr4 AJrfl anenaenroR *l- ra - troJrtpHocrrr; J'*, ,s_ * uarvrepeHHrrte.
nro[{aAr{ +.r,r - oJreN{eHToB coorBercrBeuHo; oqeBuAHo, .5', + .t_ < .t"
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l

s,N l,z

3tN \4

s,N 1,8

s,N 1,8

3,ll 2,0

(Dnr. 3. Pacnoloxteulte r'I BeJIrrqIlEB qenll trptr trocJleAo-

Barerr,soM CI(Alr[poBaIr[u oAEoro rI Tofo ?Ite yqacTHa

(S, Nr,o-S, /fz,o) c ,rt1ffir#f paapeueEEeilI (pnucftan

PaCCmorprart AJIfi IIpOcTOTLI Crryilaii, HoIAa BCe EJIeMeHTbI I{MeIoT O A II H a -

ITOBYIO HAIP,I?I(EHIIOCTb H*: -IT_: H U OAI{HAKOBbIE BI,IA (I(BAAPA.

rou) u rlJrou{aAb (panuyro 1); ror4a

(2.2)

!r paCCMorpI{}I CJlyqarl, [peAcraBJIe]II{bIft Ha {Iar. 4, HoIAa aa4alurrfi yqagro_I('

colepmarqufi uerupe alreueura (tpr c Hanpfl)HeEHocrbro lII n o1fiu -H,
pacnoJrolr{eHHbre, Har( yKaBaHo na $rar. 4), cnanuPYercfl ctrepBa Ir{eJILrc, 3a'
irurr"urrqefi Becr, yqacror (o6re4eu Irrpr'rxoBofi JIr'IHIaefi) - c,ryuaii I' ?1:
Ter\{ [ocJIeAoBareJILHo 3 paaa trOApflA LqeJIbIo' n 3 paaa Meublxefi (c.uyuafi.II)
rir, HaKoHeI{, tqeJlblo, a 6 paa ueur,uerl, [oCJIeAoBareJIbEo 6 paa (c.rryuaft III)
rnr4prrHy lqenu 6y4ert Cqurarb IIeI,I3MeHHoft I{ paBl{oft ml{ptrHe yqagrga' ililo-
a1,aAb noroporo rpIIMeM paauoft tB e4turaqau. Tor4a [ilIeeNI coorBeTcrByloqug

.paBHbIM cJlyqaflM cJreAyIotI{I4e pesyrlbrarbrl

I clY'tali
,s ::t. s :1

[:I 1
tI : t8(3-1):9 11

A a z-t,o
Urz; A a-uf

% % ,-','7,0
UrzZ A a-'i)

U a a-,,0)

3 a vZ-t's

a^ a z::',

A a z-\s

a ^^ 2",

stll 1,0

IT fr M

16



1-ir

2-frt

3-fi

II c .rr r',1 a r'j

pa3pes: S+ : 0, .t- : 0, Ar: O

paapoo: S, : l. S-: 1, Ttr:tl
2

paapes: S,. : 2, 5_ : 0, 11r:g fI

III <'r 1. u a ir

l-fi pacpea: S* : 0, S- : 0, Er: O

2-ir paapca: ,S* :0, .S- : 0, Tf r: g

3-ri paapoa: .tr : l, S- -: I , i3:0
4-ir pacpoa: S* : 0, ,S-: I , io:O
5-fi pa:pos: S*: !, .9-:0, Ur:2af f
6-ri lrrepea: S* : 0, S--- o, Tto: o

Cpegrtee no.rrc:

tt2 \ t/1:6 [3r1) 
:otr .

Cpeguee no;re:
11.

t1 :5QL -l I:12 | t{i : 
O 

rt

Tanralr o6paBoNI, npI,I cxaHr,rpoBar.rr4rr c paalrr,rl,r paaperrerrrrer[ BaAaHHopi o6Jra-
cTr{, Tarrotr{, qTo oHo rroHprJBaeTpaBHoMeprro, 6ee n p o II y c n o B r,{ IIepe-
r( p r,r T u ri, Ir c ro o6nacrt, cpeAHee no]re E He rrolr{er a3NieErflrL,c.fl, Ha
rlro crlpaBe/{JrlrBo ylta3aHo u IB]. tr4nr$,rur cJroRax{rd, pe3yJrbrr4llyrorru,rri NrarHrlr-
Hbri,i rroror{ He 6y,r{er SaBr,rcerb or roro, r{ar{oBa paaperrraro[(a,{ cu;rra aar]r{ctr,

il
r----.-.------.1

il

,Ell*[---;--l
iH-; #*f---*i- '-l'
5l I 

*LlJ LL),l __l*L___ _i

@r,rr. 4. Cnarnrporanr,re o;trroro r{ roro rxe yqacrxa (mrpnxoraa
rlrur,rn), coAepmaqero qe rbrl) o ar er{enTa no.rrr (lranr,re riI; a4pa,rrr),
c flor,roil{bro orrepcrrft pasuort BeJrr{rrr{Hr,r (c,ryuau I, ]I, IIt,

cu. rencr)

ecJrrr roJrr,no rrpr.r pa8r]brx pasperxeHr{rrx [onpbrBaeTc_fr o ltr r{ a n r a }R e
o 6 ,n a c r r,. Ecnr,r )de npu Barrrrcr.r c paape[eHueu Itr ($rar. 4) paccMarpr4Bae-
Mafl o6Jracrrr npocr{aHr4poBaua roJrr,r{o gna pasa (nax yxasarro ua {nr. 4 uyun-
rupolr), ro AJr.s [epBoro pa3peBa rroJr]tlsy Ll ,: g, a AJr.rr nroporo FI, :
= ZIB Jt r,r cpe4uee norrer:(n rlt.)n:,"rr 6o.nrur e, ,reM rro,re

c rrI4BKr4N,r pa3perilerrrdel,r. Ec.nr,r aHaJrorl,rrHo 
"o ,r1arru,o III npoortaHrrpoBarl)

1'oJr blro paapcar,T 3, 4 u 5, .ro rro,ryqurt cpeAHec rroJrc T :!r? tr:', ,, -
errlc 6o,,rr,rre, qeli c palpemeHlreu II. Tanlrnn o6paeoLr, or", to"rrr.rucM p o c r
cpeArrero uo,rlir B 2 paaa (!) rortrto Ba caler rr0rroJrrroro cnar{r4lloBa-
Fr,rr{ o6racrur. fIo-tirgrarrotr{y, oror ct[r{ient' r BErilBr4Jrcfl B peBv;irr,Tare 171,
rge o6uapyllteH pocr cpe4l{ero rro cnarrirponarrnoli o6;,racrr,r pel;y:rrrrrr4pyro-
rr(ero tro'to]ta, rrro r[uaravecxr.r HeBos],ro]I{Eo. ]tla cXetrrbr cr(anflpoBaHr,r;1 r[r,ir. 3
BfiAHO, rrro CpeAHCe rlo,rre A.rra IV cepilv 6y4er lar\4e.lrro saBbrirrerro (noa-
trroirirro n 2 pa3a, r{art rronaBaJr rr.p14BeAerrur,rr,t nptal,rep), a Jq;llr cepru i aa-
Irtrr?TieHo, qro tr,roilic'r Aa.n, yraBauur,rir poc'r.

floatouy Bce Barrr4cn 6rrrta nepeo6pa6orar.rr,r rax, .rto6u r,ronJlrorrraTr, rrepe-
HaJroil{eHrre n I ceprarn (ro;rr,xo yuaaarHr{e }roNrepa na Snr.3) r,r r, yrreroil{ roro,
rlro 3allrcr4 IV cs;ltru I:IeJrLB.a cpaBllr4Biirrr c ocraJrrrlrr,rN{r,r 6ee Iax ylreHblrreHlrfl I{a
uenoroprrr'l N'IHoir{I4TeJItr. OnpeletraJrl4cb B€Jrtr{rII4HbI, rrpo[o]lrtrr.totia.rlr)Hrrre rlorolty
uo.[g. ,V- r,r ,!-nonRpuocrl{: riMeHHo rrJrou\aAr,r, orpanr,rqe}rrJr,re Balrr{cbro rroJ1fl 11

2 V.ss. I{pHMcr{oii o6cepnar., r. XXXVIII 17
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EyJIeBoii JIIrHI4eii:, T. e' Berl4strHbl

(2.3)

!) p".r7l, 
"a.

/? _ rrr{cJro paBpeBoB. AHaI0tra.turtl\,I [yTeNI HaxoAuJIaCb

-'ls"
CpeAHfff AJrrrHa DJre\{eErOB J- u lV-uo;napnocrtt.}u:; tl Is,v lt CpeAEee

I

qtrcilo eJreMelrroB' PeaYlrrarrr
yKaBaIIIIbIx BbIlIe' trpI4BeIIeELI

nro.o, (cu. raxnte ta6r. 4). Ha

Bcex orAeJrblrl,Ix raslrepeutrli AJI.E Bcex 
^Aar'

ua {ur. 2, 6, e,2 orAeJlbllo nnn A-- u J-ro'
.|y'-rionroce, rAe cpeAEue xopolro o6ecueqeRrr

'IaoJrIIUa +

Fs,,,r: \U,, 
at

oTAeJIbEo[JI,ftlS-u/f-{lyHry-aqufi.CyrurvrasTIlIxuitotuSe]{|fAaHIIoIopas
peaa, AeJreHHafl Ha 

""o ff#"y L, 4u,, cpegnee rloJre AaHHoli rro.trnpuocrn F s 'xl 
L 

'

a aaTeM Bhrqr{cJTflercfl cpeAHee AJI.fl Bcex paBpeBoB BIIyrpI{ gannoii nJIOIqaAI4

N-ro;rtoo

I
II

III
IV

I
II

III
IV

2,36
2,47
2,06
(2,64)

0, 37

0, 84

0,62
(0, 60)

0,92
1 ,01
r ,06

(0, 86)

n l1

2,38
2,9t

(3 ,40)

L,4g
1,46
1 ,00
(1,78)

-1 ,80

-l ,54
o.)o

(-2, Bo)

1r"8
10, t
9,18

(e, eo)

7",59

7 ,11
7, 58

(5,55)

10,6
8,80
1ll, t

9, L3

3,51
3,13
3,52
(3,78)

1 ,98
2,40
2,09

(1 ,80)

S-nolroc

4,26
6,60
5,90
5,26

1,43
n <D

I ,70
I ,60

3,76
4,3:l
3,81j
4,53

IrBMepeHtrfMI4 , BeJrI{qI4E U' E * u. fr 11 ecnv tr Bospacralor ' To HeSHaql',Irerb-

Eo, troAT,eplnAa.E yxaeau"oirl Sanr pocta a,\{rlJrrrryAlr orn.nonenuli c yBe-

rEqeHr4eM paBpernerrtrfl; oArrano trI4ltaltol'o yBeJII'IqeEIIfl pa3IIOCTI',I 1l s -IItt
" 

pu"p"_""re#("pa6rH $rar. 2, 6 cnepxy) ne o6uapylnrrBaerc.fl R coorBercrBr{r{

co c*a,arr,br,r Br,rflre o trocrorrrrcrBe pegyJrbrl{pylou,ero rroroKa (4arHe ecJIrI He

yqzTr,rBaTb, qTo SHaqeErag otoli pasuocrm u.ng IV cepl{I'I AOJITITHLI 6r,rtr, yr'teul-

rrerrbr tra MIIoII{IITeJII^2). POCI Hatrp-s}IteIIHOCTI{ C paapelxelll4e\{ I(oI{IIeHCI{-

pyeTcfi yr{eEbrxer{r{eM pa3}repoB eJIe}[eEroB IIOJIfl. rlro Hacaercfi ,t-IoJIIOCa,

o6ecueqenuoro roJrr)no rpeMrr r4BMepeEIr{flMI{, ro sAecb }Iap1Ay c pocrou l/1"

u -/1s Ha6nloAaercfi pocr peayJlr'rupyrcIqero Irons.E* -Hs cPocroM
paBperflellr{rr (cor.nacusrft o aHaJIOrI4qHbI}I pocroM IIOJIfl it : lzy - /25 ra

{ra". 2, a)." BoapacraHrre cpeAEero rroJIrI 4anuofi IIoJI.EpHoCrlI c yBeJIuqeEueM

pa3pelllellld.a cBflSaHo' oqeBI{AIro, c reM' uro a6{exr BBarrNIHol'o yHI{rITo?I{eHrrf

ionbt B rrpe^eJrax o6ilaorl,r rqeJrz yMe'brtraercfl c yMe,bltreHl{er{ orBepcrl{fl

G;;p#;;- ;r;; i cepr4rr gut. 4 f uone cocraBlr.Eer 119 H, a Airn Iqe-

lrvt n 3 paaa Me*bllreir, o,o cocraBrlner vl*e (+H + * ")i: { rli' oa'

f{ano pocr pe3yJrr,rr.rpyrorqero uong ,FIN - IIs Ann ,S-uolroca tltsiIrle'rcfi,

cmopee Bcero, tlraHrunuuu r tro cyqecrBy- orpaxtaul pogl rorrbr(o torrr^ Il p'

rar( HaK cpeAr{flrr rratrp.fl,E(eHrrocrr, IIOJIfi I15 (cu. 'ta6xl. 4)_B cpeAEeIvI cocraB-

lgeyrOlr,XO 0,6 ac, STO SHaqtrTeJIr,IIO HUlfie CpeAEeI{ TIOJIHOII aM[JIIITyA6I UIy]{4,

rtaH [onaBbrBaer ee BaBr{cr4r{ocT], or BLICOTbI tr{eJII4 na $r'rr.5. Boo6rqe uyu
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MOE(ET CI4JIbHO BJItrflTb HA

raaMepeHr{fl n IV cepun, xorfl
o6rrsuo {nyHryaqlrra, cB.tr-
3ar{Hbre c rIoJIet\,I, xopolllo
tsr,rAeJr.fl rorc.s 6narogapa cBoelry
cr4creMaruqecHor{y xapar{Tepy.
Henocpe4c. neuur,rfi rrpocMorp
sanficert ,t-uonroca 24, 25 u
26.YU 1965 r. roItflBLIB&er,
uro $ryHryarIr4[ L9-[oil.EpHoc-
TU fipaHTr.rqecltra BoBce oTcyrcr-
BOBaJrr{, a 6otrrurancrBo I,rSNIe-

perrHr,rx {nyxrya4raft ssil.rrorcs
trpocTo rrryMar{[ AoJlroro (IIe-
pI,roAaD, B ro )Ke BpeNIrI xopolro
BaMernbr cr{JrbHrre (ao 35 ec)

no,irs 1y'-uoJr.f,puocrl{. 3ro tar-
JrrocTllrpyeT TaH)fle r{apTa r43o-

raycc rroJr.fr, rlocrpoeHHafl AJLE

oAHoro r4B arr{x aueii (Sur.6).
Pacclrorprau rerlepb, HaI{

r4al{eHflercff o6r'ent uu{opua-
qrzu o6 o6rreu MarHI{rHor,I [o-
.ne Co.]rnqa c t4BNIeHeHI,{eN{ pa3-
perraroulefi cI{JrIJ - I{oHHper-
Ho - rrpr4 rrepexoAe or paBpe-
IrreEr4.E? 14crloJrLByeMoro qarqe

Bcero B uarncit pa6ote (2" ,5 x
X 9"), n paBpeIIreHIzIo, trrctroJrL-
ByeMoMy, Hanpur{ep, na o6cep-
Baroprrrr Maynr Buncon: -R :
:23" x23". florepra rant[opuaqur,r [pI{ yBeJIlItIeHlII4 OrBepcrl',Lfl ne 6ri'no 6rr, ecnt',t

6rr ne 6rrro uryuor, - nie-uanble SJrer,reHrr,r u [peAeJrax orBepcrrlfl TIpI4BIIeC[]4

6r,r cnoro ltorrTo R cpeAuee IIoJre
,{ -rtr: if tI;s;,

rAe.!o-n.]Io]qaAJj()1.]|c]]CTII'I'],I3anl{C],[pI,I}It,lSltolvlpai]pellI0lillll()'|jlI{aIi\.]Ia0b
6r,r Or"aarlaCra O 6Olr,rur.ro, paapeoreHl4eM TOJIbI{O TeM, 1ITO nepBafl npeACTaBJI'EJIa

6r,r co6ot-r o"pag*r"rrri- uripd;.. O4uaxo rdB-Ba Harlltql{fl IIIyr'Iorr na;rr,rfi ane-

r{eHl' c rlJrou{aAl1o si ( 5o 'ip' 
n'"'*oo' pagpe[eH]4l4 Aaer otleHb c"rra6oe noJre

H : :-L II; (gan;e npl'{ ,ar{erHorrt -IJ;), Koropoe Mo}I{er or(asarbc'fl Hr{il{e nopora
.\ rr

rrytscTBr,rreJrr,rrocTr{ r,tarurzrorpa{a, T. e, cIIl'}raJIa rIoJIfl' cpaB}II{N[oIo C xly-

ubrr. Ha,ra BaAaqa rrafiTr4, rrprl naHrnx paBNlep_ax cJIe*t.HToB rIoJIfl rr Hanp'sme,-

r{ocrfrx rraqltHaeyrepnrtcr ll[{opua'qu.a. cpeTprr'rr'i. ,(eanct]lenrrurii 
ua unorux

uauepenr,rii) rrrynn 71oi r,pur*"r,o"r r{arHllrorpa{a tt1

i - 2,03 ec

(4,;rn cgeqr,ra.rrr,no o'ro6pagHbrx opy EN{l);Lrro r{bl rIpI'Ir'leI\4 3a nopol'oBr'Iit u',tr'

nail. lJefln.rr4rra ci.rr,a;/rnvlr rierrsercfl Halt ItopeHr, nra4patusrii I'I3 cBeroBoro

rroTor{a, rpo,\oAflutrero R ctregrporpa+, T. e. I4B IIJIOIIIaII4 BXoAIIOI'O OrBepcrll'E

(i*err)'rpr{ oAr4rrar(oBo}lr ctll.;laiuti 06paBoM, IIaIII roporonr,rii ct't'r,a.r npl,

upmr 23" ;< 23" 6yg,er

ti:z,o/Wg:0,1r2 ec- (2.4)

2'

EIII N I ,

cDrlr, 5 Sasucruocrr cpeguelt (rro;rroii) ar'Imrrrryni,l
rrryMa oT paspemeEllfi AJ]fl pasllr,Ix AHeu

Dorbr[[e 3a]ilTIlI{xoBa}IuIie fipyH(IilI cpcAIlIIe SIraqeIII{F

79



26.WIl9e5z.

t0 B

@ur. 6. Itapta uonn

ltarr6ponHa | :2,35 zc;

z 0t'

26.VII 1965 r,, troryqeEEafi c pa3pemenl'reM
1) 

- 't 
tr,l _ + ,d

tsepTtrHaJrLtrrLre quopbl 
- .lY-trorflpHocrL, I'0PIIBonT&JIb-

Irble 
- 

S-fiorrrl]rrocrb

V uac dlf nurarcrlert orrlrltr paBHo 1/50, a tpwdll :1,1450 (Mayur Br,rncon)
cpeAHr,rfi [oporoBr,rir myNr 6yAer Hrlnar( He r{errE,[re I ec ttpuT ol]i me rrocro-rlHHoit
BpeMeHr{ 'E : 2' ,5. Ilpr,rlrerr ero Aa}r(e 0,5 ec, rorAa Bce aJIeN'IeHrLI noJTfl, AJIfl Ko-
TOpLrx II n v IIJIoIIaAIT s yAoBJIerBoprIIor HepaBeHCrByl

HM*(0,5 ac, (2.5)

cr{rrraJl, rtelri,uurl r,rnl,r panuurii uyrloBolly rlopory npl4 IrIeJrI'I 23" X23" ,

ro )I{e rlpellq AJIfl Iqe,[Il So : 2" ,.;t )( 9" auanortr{qHoe HepaBeHcrBo ecrr'

n6fi12 ac. (2.6)

Ha Sitr.. 7 up1rceqenrr saBr,rcr4r,rocrrr npcAeJrrnr,rr H11 n Hs Or s/,t. - ItpI4BbIe

I u IT, roita3LrBaroqr{e, qro Bce EJrer,Ie}ITLr c r]oJr-flr{r,I I{ pa3}Iepa}'Il'r HIr}Ite HpI4-

nr,rx 1 n II ne,ittar B rrpeAeJrax luylroB. Cpe4uxn BecoBarI Haflp.fl]I(eHflocrrl

DJreMeHroR o6rqero ro,rrfl corJracuo lll r,r lalrnrru arort pa6oTLI Nrollter 6brrr,

1 B [2] Aaercr{ cpe4rruil nBaAparrrrrnLlii ruylt, pannr,rii0,1 ec, upr qelu ur,rcorofi 70"

n uocrosnsofi tslte[Ierll 5t; r nepecuere IIa uleirlr 23'X23' (rrplr rnupuue ncxr-rgnOli Iqe'rn

2,,) ro;ryutrlr ruylr 0,2 ac, a fipttnocro-nnuort Bpeirelll 2s,5 on 6yger -0,3 ec, B [9] AJrfl ilIeJIL

10,X10, yrraarrTBaercfl myrr (0,5 ?ctrpfi x: 5t, qro Aaer (rropo-rortrft> roylt npn fi:
:23'x23", parnr,rii h'< 0.5/2,3 :0,2 ec rr'rr{ 0,3 ec fip1'L 7: 2s,5- tr*'l 

-{lstl]:f-orra;rn6ponr1a'i [2,9] aarrnxreta rr 2l]aBa Iro cpaBuerlfir6 c Hame11, TO rrop6roBl;I[ crrrgaJr

6vrr.r'b,o ,, , ioo"nercrBllll c flpI'{E,ITLIM IrarIIr anauenuert 0,5 ec'

AYT
B

Aa

20



nplrHala 5 ec. l[a $rr. 7 cJleAyer, qro [pI4 pa3pelreHl4rr 23"x23" n uaupa-
)r{eulro0Tr.r 5 ec 6ygyr BapeIuCrpI4poBaHLI ToJILI{o re sJIer{eIITbI, paBMep Itoropr,Ix

d ) dr:'7",5, (2.7)

Httlnopoa.), ac

r. e. 6orbrre paAlryca (oppeJLsqLII{ ($ 5) , ror4a ItaR n.pI'I paaperreHl{Il 2",5 x 9"
pet lrcTpl4pyloTc.s EJIeNIeuttr rofi ll{e Hanp-fI}I{eI{HoCrI{ C paBNIepoN{ }3" r'rnra 4arne
BTJIIIe, eCJIIz yrIeCTb, qTO II-IeJIL B IxI4pIlHy I4MeeT BCetO 2",5. COr,;raCnO AaIIIIbIM

$ 5 (cru. ra6n. t0 lr {ur.20), aro oBHaqaer, qro rpl4 3ilIII4cIl c paBpeIxeELIeM

23"'X 23" 6y4er uoteprHo He MeIIee 350/o scex DJISMSHT6B' rorAa HaI{ Mbr

reprreNr He 6oree 700/o scex sJreN{eHroB.
Ha {ur. 8 4;nx cpaHueHl{fl npI{BeAeI.ILI I{aprbl IIO HaIIILI-N.I AaHHbIM I'I AaIIHbIM

o6cepnaropuu i\{ayni Brancon (Cy. upyueuaHl{e Ha crp.30) 3a 2.VIII 1965 r.;
rda Hr.rx BI{AHo, qro HaIIIa Kapra IIoHaBbIBaeT 272 Ar1ev.eura) a RapTa X'Iaynr
Bu;ncou 158 eneueuroB, r. e. y Hac n 1",72 6o,nr,l1e AeraJlefi (no ulrcly), 'reu
Ha r(apre Mayur BrarCOu, HeCL{OTpfl Ha (CI{Ba}IIHOCTL) Hatrrl{x BantrCeit Ha

IIoJIIoCe oItoJIo 2, a gtn AlICRa '- 4 (ornonrelll4e paccroflHllfl IvIelI{Ay nocJreAo-

BaTeJIbHI;IMr{ paapeBar{u It BbIcoTe rr1eJlrl) ; y salll,Iceii X'Iayut Bralcon CI{BaEt-

HOCTT, paBHa t, :r. e. ALICH paBIrON{epHO noHpLIT Salrrc.flMr{.

,(o-crax nop N{br He yqr.rrrrrBaflr{ paBrr4qr4f lrocrorrlrHofi npeuenr.t t. I{apra
Xfaynr Br'rncon na Sur' B nofly'1ng1gfl 3a 80In, qro coorBercrByer cltopocrl4 cl(a-
uuponauua 23" n I cel(. Bper{eHI4; ra1 HaH cltopocr;o Rlt He Aaer cepbearlofi
uoiepn rau{opnraqr.u4, ro r=ls, 1'or4a Italt y Hac r :2',5. 3'ro nonr,rmaer

roporoBoe nore (2.5) 
"1/2,5 

paBa, r. e. Aaer 0,79 ec Br{ecro 0,5 (uryu r{eHrlercfl
r{ar{ Hoper{b Hual{par}rr,rr"r ua ll:r), rrro npr4BoAr{T It ror,Iy, rITo pelll4crpllpylorcrr
roJrr,Ho aJrer\,rer{rlr cd)l0",Itoroprlx He 6oree 50%. licltn x{e rrpl4 cnopocrr/r
23" 11, cett. [prlN{eHarb r : 2',tt, ro rloJryqaercfl coltpaqeHr{e ar4rlJrrrryAll Bcex

crrrHaJroB B orrrourerrr4u (L - r-',u)10 - e-r), r. e. B 1,4 paaa; corJracHo np{Pg,r{
1 Sur. 7 ero ne4e'r H rlorepc uu{oprtaqrall o Bcex DileN{el{rax c d>clz:8",5,
r{aHoBbrx orroJro 45%.

rDnr. 7. Sanucrrnocru lroporoBrJx
C]'III.IAJIOB OT BEJIIIqIIHI,I OJIE]\{CIITA
MalrrllTrroro rroJrrr fl pr.I paSpemeErrrr
23'X23" (rprraan 1) rr paapemcrrrlr

2',5X9 (xprruaa ,/,/)

dt 5'1s" d,z /o'l/0" 20 !20 "

ftpolte roro, cJreAyer yqecrb, qro Fla roJrrocax rrr{eercf HenoMlreHcr,rpoBa}r-
HOE YT{EHIJIIIEHI4E {YBCTRI,IIEJIITHOCTI,I N 7,5-2 PASA I,IB_3A IIAI{CEI4'I ;IPITOCTIT
K r{pa.fl\{ AtrcKa, qro [pr4BeAer H froBr,rreHr,rio [opora (2.5) go 7 ec no xpafiuefi
Mepe r4 norepe Bcex DrreN{eH',ros c d > 72', . Tanr,rnr o6pa3oM, crroco6 perracrpaqrzr,
npuuarr,rr,l na o6ccpnaropulr Mayur Bra;rcon, BeAer H rrorepe unoopuaqur{ o He
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@2r.8. Cpanrenue xapt o6qero troJIff AnrI Boero ALIcRa aa 2.VIII 1965 r,, rrolyuerrlix
l4soraycclr J{aqlIEaroTCfl c 3 ec" lY-troJIflprr0CTrr - 

CIIJIOlIlrb]e JIUItUII, ,s-nOIflllIlOOTIr -- IIITDTIXOtsI)lC;

MeHee.reu 50% aJreN{eHToBl oorlero Mafu}rrHoro rIoJIt{, Ho o6na4aet reM rlpe-
IINIyrqecTBoM, IITo IIepeHpI,IBaeT Becb AECI( PABHONIEPHO. V HAC TEP'IETCfl OITOJIO

{09/o uu$opMaqr4rr, }ro llr4cr( uepenpblBaercn B 2 paaa pe}He' qerl E'Iro cJleAyer
trB Aannbrx o paAllyce aBrol{opperl rttTvm (7" ,5): I'IIrrepBaJr r'Ie}r(Ay pa3peaal{u He

crreAyer 6parr, 6Onrme yABoeIIHOIo paAI{yCA aBToI{oppeJIflqI,II4, IIHatIe rroflB-
JrflroTc.fi HoBr,Ie alerreutri no,lrq, X,Isr BeAer{ Ba[],Icb o6r,rsHo c IrHTepBaJro,tr 25";

AaE{e trprr cxopocrr{ 2" Ba l" (vro n 2 paaa 6onr,ure /?it) aauucl, AIacIta upII ra-
roft cnsaxruocru aasuMaer He ueriee Blt Bce xre AJIfi noHlrMauux rluauuecnoft
nprrpoAbr o6ulero rroJrfl Barrrcr c 66nrruuNl paapel[enl{er{, Aa}r{e He rroJruocrbro
Bcero Arlcna, [peArlorrrr,rreJrr,Hee, relr 6o.nee qro I{r{eercfl I{BBecrHafI /IoJr.g xao-

, B norepe -50% nsfop[raqrrr rpfi Batrr{cflx co qerrtlo 23" X23' Moittgo ral{x(e opaBy
y6egarrcn rra cpeluet rrcrorparvrMbr rratrp.EmeHrrocrefr ({ur. {0), uoraarrsarc,rqefi, qro gre-
ireuru uols c H 1) 6 ec (no-xa.uu6porne Maynr Bnueor 23 zc - BeJrrrqrral,I, c noropoft
EaqtrEalorcfl trBoraycchl Ea (aprax eroft o6cepraropur) cocraBJltrror se 6onee 50%'

9.)
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na o6cepnaropru Mayut BuJrcou (cnena) It n }tplruy (cupana)

uuopbr ctrpaBa - rroMepa pa3peBoB, I(oropble.(eralorctr B ltpbrMy

Tr4qHOCTr,r B paCnpeAeJIeHI4u uOnefi (nne axtnenr,rx O6naCtefi) - ato c,TIeAyeT

trB rrpr4BOAITMLIx HIa)I{e eaulacefi rIoJIfl llo BCeMy At4cxy u pagfipe4e:nerltttl peByJIL-

rupyloulero noJr.s c nrraporolt (cu' {rar. 13 u 1,4).

S 3. IOJI'IPHOE IIOJIII II EIO I,ISMUI'IEI{I,Ifl

Tan nre HaIt B [1],,u,ls scefi oHonononapuoii sogbr' yr(aganuoii n ta6n. t,
CTpOrrJIrrCb TI4CTOIpaN,IMbI paCIIpeAeJIeIr-I4tI TIaCTOTI,I BCTpeqaeMOCTlI I'IaHCIIMaJIbIIbIX

u*rrrry4 sryrtryaqnii uorn .t- u /y'-norapnocrefi r ur{repBarrax 0-2, 2-4,
l+-6 v r. [. raycc na rtanr4r,rli 4enr, ua6nro4enuii. C nx uor,rourb]o HaxoAI4JII4cI;

CpeAIIIIe BSRe[IeHHLIe sIIaqeIII4.E IIaIIpfIlIteHHoCTId

H :>Hp (i)

- 4auuoir rroJrrlptlocrlf Tls, TIN ArItI I{a}ItAoro AIIS ua6lro4ennli. Iuclorpau-
I{},I A,lr.E OTASJILHrIX 4neii i\{LI He IIOCIpOI{BIIOIIII.I, HO BI{arIeIII{fI IJS, IIN

o9

o ^ 0 0 o0
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(Dnr. 9. Cpeguue (oecour,Ie) Hatrpxlr{erraocrrr troJrrr Anff S-u /f-tror.spErrx o6.rracrerl r1e;ur-

1f oqHn - ::"#,x3:fl:1X"j;#1 l3l3,l;,, ".."

orl{eJlr,EoAJrrr Ar- r.r,t-ronrccoB npr4BeAerrrrHa{lrr.9r,r n'r.a5.-i.6. R l'e AHr,r, Fior,-
[a r.IMeJracb BaI]Lrcb rroJr.rr rra BceN{ Al,rcr{e, 3afrl,lcr{ paSAeJlflJlr.rcb r{a ABe Sorrbr: no-
Jrflpnyro (pa;peau 1-8 or --30 Ao -70" runporu) u Dr{BaroplraJrr,rlyro (paeperr,r
9-71to'r 0 4o-30'); 4ra o6erx Borr oilpeAeJrflJrr,rcL Brra{eur,r.q H3, fJy: onBa-
TOpr4aJIbHEre SHaqerru.fl BbrAeJreHLr oco6o ua {ur. 9. Pacnpege,uerrr{e 3rrlx 3Ha-
'reHrf,I cpagy [or{aBbrBaer lpeo6na,rqarrr.re s 6o.trsrurar]crBe cJryrraen .l-nolapnocrefi
na 1y'-norroce u A'-uo;rapnocteil na .Q-rotrrroce. Br,r4en aauerurrii pbcr na-
IlprllRorrrrocrr,r o6er,rx rroJr.aprrocrerl x cepe4r,rne ro/Ia rr crraA B HoHr{e ro4a. c;re4yer

i+ 20 /0 tz B + 0 4 I /2 /6 20 ^z+
tDnr' 10. Cpeguxa oa 1965 r. rrcro_rpaMI\Ia qacror aJreMerroB tron.fi paaJruquoft uoaapnocrz

u Eatrpslriegrrocrrr AJrE ly'-uorroca (eamrpzxoraua) u S-noruoca
IIIrpr4xoBaE ilfirtrttr - rrzcrorpaMMa ruymon cornacro [1J
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Ta6nrrla 5

Ilrcrcrpalrnra rracror B[-irperlaerloc'rlr IIoJrrr sa 1965 r.

0-'2
z-L

6-3
8-Lt)

l0-t2
t2-t4
14-t6
16-18
18-2J
20-22
22-24
24-Zii

415

5i7
394
190

t62
74

55

2t
1B

1t
i5

8

1962

5,28

44i)
497

\Ct4

128

106

4)

40

2t
7

T2

16

7
D

5r9
trc I

JU.]
,143

o7

:tl
13

{6
8

t)

2

L

5

sL4
545
'ro,
222
i r.,

tll)

60

,J'l

r5
IL
5

5

t;

2009

1r, 83

I 635

4,65

1740

4,04

raMerr, B Br{[y, ttl'o Ha]I{Aoe BnaqeHrre Ea {nr. I ecrr, cpeAlree BBBL'uIeE-

Hoe rro 50-80 (n cpe4Heu) EJreMeIIrar{ no.Tlfl S- LITI,I A/-iloirtlpHocrl4'
flpocrrrorp rrrcrorpal\,Ir,I orAeJrLIrbIx AHeit rIe rIoBItoJIrler oruecrlt, HaIt B

s 1964 r., Bce AarIHr,Ie H onpeAeJIeHHbIM xapar(repHllM nepl'IoAail{. B ta6ir. 5
npr{BoAflTcrl cyN,rMapHrie Ba Becr, roA qacroTll RcTperlaea,IocTld Ha[Ipfl}IteH}Iocreft
H s m IIr{, a tra 6ur. 10 - cyuuapEafl Ba {965 r. rl{crorpaMN{a. Ona He rIoI{a3LT-
Baer rar{oft acr.r\,rN,rerpl4rr R pacIIpeAeJIeI{I4rr ua lY-nonloce, ItaH a 1964 r.:
BCe BHaqeEUfl 6oilee rdJrl MeHee oAI4IIaI{OBO qacTo llcrpeqaroTo.fl HaH AJru lv-,
Tar{ rr AJrfl ,!-uonIoca, paBHo HaH IJI-fI 5'- lr 1{-uonapuocreii. O6parqaeT IIa ce6s-
BHtr{i\{aHrre flo.EBJrerrr4e B IloJr.Eprr],rx paiioHax He6oflr,rxoro qI,rcJIa 6onr,rlIr.rr glra-
.renrafi nona (4o 20-25 ec, 6eB rrorpanxr4 r{a pagpelreuue), oco6euuo cpeAu roJlefi
J-rornpuocrl4 rra A/-no;nroce. Halu.rrae il{r{Ht4N y},Ia B r4HTepRaJIe 0-2 ec cBtt-
Balro c reM, qro 6onuurancreo ranl4x riuyxryaqufi - rxyx{oBlle (rractorpar'nra
trryMoB orMetrer{a turpr{xoBofi .nuuueii).

tr4a ra6,n. 5 au4lro, sro Ha[6oflbrrrrrNrr{ 6rrnlr no;r.n ,S-nonnplrocrlrl Ha A/-uo-
nroce (5,3 ac); on.u troqrr.{ ypaBIroBeu.II{BaJrIrcL BI{aqeHI,{eM 4,8 ec nor,st 1Y-no,nap-
Hocrrl na J-nonroce. Pesyrsrr{pymqee rloJre B cpeAlreN{ ua A/-no;rroce 6LUIo

)-0,6 ec (.t-norapnocrra), a Ha .t-rorloce - 0,8 ec (l'l-notnpnocrlr), ralt qro
rpy6o B cpeAHeM Ba Becb 1965 r. Co.;rrrqe N{o}nHo yrlo-
4o6rarr, ArrnoJrro, TorAa nal{ B 1961+r. [oJre Ha,S-nonroce BoBce or-
cyTcrBoBaJro B lrcpByro troJroBr{Hy ro/I4.

O4uano 6r,rnu rrepuoAbr, ]rorAa noBeAeHr{e o6rqero rroJlfl cr{Jrr,Ho or.rltr{qa"Tlocb

or rroJrrr, xapar{Teprroro AJr-rr Ar{[oJIrr. flone;leurae rIoJItr co Bpe^{erreNr xapanTe-
pLlSyIOT IleJII4qLIHtrl

dH: TlS-ITN, (3.{ )

orJrolr(eHHbre ua {r.m. Ll , 6; croAa AJr.s rloJrHorlr 4o6an.renrr ABa IIocJreAHI,Ie'
Mec.Eqa 1.964 r. ra ua6.nro4euIas 13.III 1966 r. I-Iapa4y c DrIIMIa BI{aqeIII,Im{r{
6wxw BbtrrrdcJrerrbl c p e A FI r{ e rro uorrptroii BoHe BHa{eH].{fl Be"TII4TII{HI,r

(3.2)E:!(p^-F'*) :^=8."-r\'" ''n) L1

25
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rfle.F5;, FN - cyN{Map}rbro AJrr Aar{rroro paapeBa AJrr4rrbr I uoroxn loJrfl rs-
rarra AI-nonflpHocrr,r

Fs,iv : \ n,,at. (3.3)
Benu'rutru.1r', Italt r,r n It], nrruucra.ur{crr rryrel,rrrJraHr4]rerpr4r{rrJrorriaAl{, orpa-
Hnqeuuoit Barrr{cbro ra nytenoli,ruurnert }r& yt1.1g1nu ^t- uru /y'-orHnoueuuit, u
Br,Ipa?rtaJrllcb B ec,il,J', ArlLrli.br SanECr4; TaH r{aK qeua I Jttt Safrtrcr4 B cer{yH-
Aax Ayrr4 r43BecrHa, ro BeJrrrqr,rHrr.lr'uerpy4r{o Bbrpa3r{rb B MncB (clr. uuxre).
R ra6;r. 6 qpr.BeAeHr,r cpeA,r4e Berr.rqr4Hbr Fs - Fw (a e4uurlrlax ec.oet.
71yru) lr F3l F7s, xapanrepr.rsyroulr4g co6or1 upeo6na4anr,re rroror{a o4uofi uo-
JrrlpHocrr{ uaA 4pyrorl. Cpe4nrae II (3.2) rroJryqeHbr rryre}r ocpeAHeHr4fl or}ro-
IxeHEfl A'FlL grn nalr{Aoro paBpeaa; BTo Jryrr[re, rretr{ Bbrrrr.rcJrnrr, cpe4uee AF n
cpeAHee 1-, a aarelr r,rx oTr{orrreHtrte, TaH I{aH AJrr{Hr,I Z neuuoro uenarorcn. Xo4
E co npeueHeM rrpe/{craBJreH Ha Sr,r. 11, a.. Cpanueuue FslF N r ra6l. 6 c upu-
BeAeHHbrr'rrlr raM )ne cpeAHr4Mr.l ana.renraglru Is/IN (oruoruenraa 4lun J- u N-
areuenton), a raltll{e cpeAlrero orHorrreurrfl rrr4cJra .l- n /V-a:rer{eHroB (nslnN)
AeMorrcrpr{pyer AoBoJrbHo o.ienr.rAnr,rii {aHr rrpoIIoprlr4or{aJrbrrocrrr F sl F x
oTr,rM rrtrcJralr (rpasr.rxu He rrpr,rBoA.rrrcr), raH Hax cat{r4 cperHr4e BeJrr4rrr4HrJ

F: Aii px. [1]). Buguo rar{}r{e, rrro Ha BeruqrHy F 6o;nrmee BJrrr.rrHr{e
oKaSr,rBaIoT /[ Jr I4 rI ]rI SJreN{errToB, a He rrx Hanpfl}r{eHHocTrr r,I rlr4cJro.

@ur. 11, 6 toxaBrrnaer cxoAHoe noBeAelrr4e BeJrr4rrrrH 6H - peayJrbrr,rpyrc-
ulero noJrfl, BI{rII{cJreHrIoro IIo pac[peAeJlelrtrrro qacTor MartcHN{aJrr,Ebrx ar{[-
JII,ITyA, tt H - pe3yJrbrl4pylolqero, Bbrrll,rcJreHFroro IIo rroror{aN{, xorfl Hel{oroplle
TOHHr4e OTJlI4rII4fl r'INreIOTC.g: OHI{ BOSHr4ItarOT Ba CqeT (IIpI4t\,IeCI{) tIpOTfl}fieHHLIX
DJrerIeHToB cra6oro rIoJI.E I4JII{ MaJrI;Ix SJret{eHToB clrJrbHoto. flocxo;rrr,Hy na}r{Aafl
rotrna - aro B cpeAHeu 60-80 raalrepenlui, ro {nyxryarlrrrd, Aa}r{e oqenr, 6r,r-
crpr{e, r}rroJrHe pearrEHrJ. \tu6 brcrpr,re HoJre 6a:uwr. nop.sAHa
c y r o r{, Hanpr,rMep 15-77.III, 24.YII - 2.VIII, t0-12.VIII xopouo
BocrIpoI,rBRoA.BTcfl Han n ,S-, rax r.r 1{-uoJr.flpHocTr4, rrpl,rqeNr rrrlHr{, oco6eHHo Mr.{-
r{\luyMrrr, na /y'-norrocerroBropflrorcrr c orroBAaHrreN,r ua 7-2 Arrfl rro
cpaBHeHr{ro c J-norrocoM AJr-s orMerreHHbrx cJryrraeB. Hanpur,rep, B Nrapre rroJre
ua 

^S 4ocrurJro r\{anci4ilfyrr,ra 16-ro r.r ynaJro Ao HopN,rbr L7-to, a ua /V orroAocrr{rJro
Maricr{My[,ra roJrbno 17-ro; cxoAHbre a{{eHrrr Ha6.nro4arorc.s B ],rroJre. flory.lnsr-
C,E CJIEAYIOIIIAfl I{APTtrHA:

lrl,,lr,rl'r,t_t_t_t_

I max rr, 0u I max 6Ir I min lr, oa I max 6Ir

,s

N
16.III
17.I1I

23,VII
24.y11

27,YII
29-30. VII

29.VII
T.VIII

OHa ynaerrBaer B rrerDrpex cilyqaflx Ha Ba/IeptxHy uraxosori BeJrrrrrr4Hr,r

uo.n.s O,IJ an lI ua 7-2 AH.rr rra Al-lorroce no cpaBHeHnro c .!-nonrocom.
Ilc.rrra aauaaAlrrJal{r,Ie cBrraar{o c MarHr,rrHbIL{ BoBr,ryileHLIe}I, pacrpocrpaHf-
IoIr[r{Mcfl or ,S- n -\r-norlrpnort o6nac'r'r,r, ro'ero cnopocrr, 6rrAer ,-5 n*t,f cen,
.t't o 6.rLIaatto H xapanrepHoi,i cnopoc'ru typ6y",rsnur.rrr B uepruu.x c,{ogx arMoc-
$cpr,r Co"runqa.

Paccuorpr.rlr Hpr,rrr{qecxr,r eror a{{ertr. Ec.nr.r 6rr ou 6brn cn.saau c orru6xort
HyJr.fr, To Hacryrr"rreHr4e rrr,rnoB 6r,rno 6r,r oAHoBper,reHHrrrM: Bce BHa-
rreHr{.s nan Ha 1{-, rart r.r rra,t-nonroce 6ttnn 6r,1 6onee r{Jrrd il,reHee o A r{ rr a H o-
B o cABrrHyrrr (n cropouy ,S- ra;nlr 1[-no;rapuocrr.r) 4;na AaHHoro 4na. flponepxa
eanraceii, Hpoue roro, rronaBaJra, rITo Her HI,IHar{Lrx ocHoBaHl{tf aauo4oeprart
c'r'y orrra6ny R AaHHbrx cflyqa-Ex.

Ollra6rra Ha.ura6poarz, Br;rBr;rBafl BaBr,rrrreHr{e r.rJrrd I}aHr{)r{eurne aHa.reuuft
Italrpfl?r{eHr{oc'r'r.r AI- r,r .5'-norefi, BLrBoBer, orIeBr4AHo, r{ BaB6rr[er{r4e rrx pa3l{ocrr{
llt-tlN- peay.-r r,rr,rpyrou{cro trcl.s l[ (rr,rrr b//) Hil ror. ue Sanrop.
O4uaxo, Do-IIepBLIx, era oruu6rta, Tart lr{e rtart orrr.r6na }ryJr.s, cria}IteTcfr n pannoii
rrepe rr oArroBpeNIer{Eo Ha noJre r.ia 1V-nJ-uo.nrocax; Bo-BTopbrx, oHa
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He [peBocxoAr4T, r{ax rrpaBlrJlo, 30%, ror4a RaH r{IJ rIMeeN{ AeJIo c rIBN,IeHeEI4f\IIr,

n 2-3 paBa rr 6o.nee (ouru6ra na 30% ueua6elr{Ha r{B-Ba uy;rscaqltft cropocreii
ua Connqe c neprloAor,I ^5-).

Bnarogapr BpaqeHr{ro perl4crpr{pyelrrrfi uo a yqacroH 4nuuofi 21t0" o6sos-
Irflercfl ilorrrr,r rleJrr4nor{ Ba cyTnlr, qro He[peN{eHlro Mo}I{er AaBarb 6rrcrprre,
nop;rA6a cyrol(, {nyHryaqzu cpeAgelo, ua {IaHclrpoBaHHoN,I (ornOCratenluO,
raao6parxeulrn 4ltcna) ysacrne, BFIaseHLLfl peayJlbrlrpyrcrqero noJrrr. Eclu pac-
Cmarpunaeulre $ny11ryaql4l4 CB.fIBaI{bI C BpaqeIII4eNI, rO BaIIaBAbIsauue n Ar-
noJlgpHof,r o6racr[ no cpaBr{eHuro c ,S-o6racrbro 6rt,xo 6rt BoBNIo)r(Ho, ecJrrl Ita-
xa.s-.rrra6o oAHa rr ra )r{e r,IarHr'ITHa.fl oco6enuocrs IIrJra crporo BAoJrt,
Mepr4Ardaga Coruqa 14 I{B-Ba HaItJIOHa ocII Bpaqenplfl CoilHqa Ii JII{HIIII ceBep -
IOI, Ha r(oHr{ax roropOft paCIIoJIOH{eIILI HaruI{ o6;rracTrt, sroT l{eptrAltau upOtl-

Aer pagbrre, CHalIteM, s 5-o6lacrra, qetr,I B 1y'-o6lacru (n clyuae HaItJIoHa 1V-riou-
I{a OCr{ BparUeHI{f K BOcTOtIHOtr{y ItpaIo 4Iac1a). O4nanO B I{OHI{g [Io;;i - Ha-
qaJre aBIyCra 1965 r. IIoBI4III{OFIFIIIT1 yro.n OCII Bparleuufl 6[LI3oH It ]Iy.[rc,
a B r{apre or{oJro -20", lr s,5-o6racrrr npoxo]I{Aerlrle, Harlporr4B, Ao.rr}I{Ho orlas-

AbrRaT;, ral( qro a{{ertt HeJILSII CBfBal'b c 3rI4rI HaItJIonor'I. Itpoue rolo' coBep-
rxeHHO HeBepOgTHa JrOKaJrr43alIu.fl N{ar}II{THOir OCo6eHuOCTI4I CTpOIO B/IoIrb ile-
puAr4aHa or oArloro noJlroca Ao Apyroro.- 

Eotee roro, flporllB a+{e1rra BpaIIIeHI4fl lol]opflr 3aIII4cI4 15 v 1.6 Nlapra -
Baur4cr{ rro Bcer{y ALrcIty, oiearunaroque 6orr,rrylo o6[acrr, InI4poT (ot uonroca,
go -l-20-30") u golror or E- 4o i,l/-rrpaa connqa. Ilpunno_c or }roBr;rx, Br,r-

ure4urux r.r3-Ba -L-I(pa.E O6IaCTeIi eABa JII{ IIO}I{er AaTL ral(ylo SlynryaqraIo, ralt'
Har{ [pr4paqeHr4e rrJtoqaAr4, cBflBaHHoe c Bpa]r.IeIrI4eM, cocraBJlrler He 6otee 20/0.

PaCCnrOrpr.rlf , FIaI{OI{eII, BJItr{.sHI4e C e JI e H U I{ nr I4I{SHHO TO1O' IITO llHa-

qeHr4.fl H n 6tl ua $lrr. LL yr B ra6n. 6 noJryqeHbl ocpeAueHueM Irorol{oB r{ MaIi-

Cr.rMaJrbHbIx aMIIJII4TyA IIO IIeOAIIHaHOBOIIy OrO AH.fl I{O AHIO ua6opy
paSpeSoB: HalpI4N,Iep, B cJlyqae BaIII{Cell_no Bcel\'Iy AI4CI(y 3rI4 BllaseHltfl OXBa-

rrrniror o6.racill or 30 Uo T0orunpotur (,S, 1/ 1-8) ' rorAa l{a}t B cJryqae sarlu-
cel:i rror.flpuorl o6lacrra oxBaqeHa, I(aIt npaBl'Irlo, o6[acrt, 50-70' (,S' I/ 0,5^.'
3,0) ; xpol,re roro, 3arrrlcr4 rroJr.Eprrbrx pafioHoB BeAy'rcfl__c r{ETepBaJrorn 90":
a IJrfl Bcero Ar{c6a - c I4llrepBanolr 60" (cu. ra6l. 7). I(a cI(aBaIIEoro B ! 2

CJIeAyeT, sTO HeoAuHaHoelrr'r ua6Op paspeSoB A6JIII{eH IIpTIB9AI{TL I{ p a 3 JI I'1-

q Ia Io B BIraaIeHI4.sx MarHI,tTI{oro IIoTOHa' T. e. It paBJII4tII{fl1\'I PeJIu'iI{H 01y';

B To )He Bpet,rfl rlprr xaorr4rrecr{or{ pacnpeAeJrelil4l{ tloJreil BJrI{fIHI,Ie nrr6opa paa-

pe3ou Ha IIeJIutIIII{y 0/1 rre CroJIr cyi{eCTBeI{HO - O}Io paBHOCHiIbHo

rdax{euer.rrzro rrr4cJra crryraeo. floaror'ry xHrepecyrorql4e Hac rIepI4oA6I (uepnr,rii -
nnapr {5-17, Bropoii - rrroJrb 23 - aurycr 2), uoxasr,rBarorul{e 6rrcrpr,re {nyr-
ryaqrau, 6r,uu nepeo6pa6OT'anrt ral{, rITO6bI B Teqeglle BCSIO [epugAa coxpa-
Hllcfr O II r{ H ?I r O T )I{ e Ha6Op paapesoB: Ilx OHa3aJIOCT IITIT6 AJLS nep-

Boro ileprola (,S, 1/ 1,0; 2,0: 3,0; 4,0;-5,0) I4 q-er]]lpe AJI.fl Broporo (S, I/ 1,0;

l,S; 2,0;2,5) . Feayn6rarbr eroli o6pa6or1r{ B 6o,tee y4o6uorr Anfl o6oapetrux

BrrAe, qeM Ha t[ur. tt, npe4craBrlellbl Ira $nr. 1.2,7ar.a H{e rpeAcral]rleHa trepBo-

rroruouoa, o6pa6otxa no 4annr,rrr $rr. 11 I'r ra6,ir' 6'
Cpanuenr.re o6oux pe3yJrrrTaroB ror{a3brBaer, qro, xorfl ceIIeHrllrfl Ba}Ier}Io

Cr(ilBbIIl&eTC.fI Ha ((aNIrrJII4TyAaxD r[lynryaqurl, yl[elrErua.s oAHIa rII{HI'r r{ yBeJII4-

qI4Ba.A Apyllre, o11a t{aqecTBeHIIO He }{el{fleT ItapTlIr:IbI: AJI-fI BTOIIOTO nepl{oAa

ycrrr"uur:ar o{$enr. {.nyn.r.yaqzft rd cABtrra u 0I1 4rn rrrrrta 11, yctrlruBaercr{

a{$eHr nE u 611 4la 1;1wxa III; o{{exr nna He6orbtroro Ha.l-roirloce 11I4Ha

fV ucqeaaer r 6/I, Ho ycItJII,IBaerC.tr B -1l, a uartcuuyr'rr,l ,[[ AOJIaIOTCrI 3trecE

Cr{Hxpogr.rblur.r. fl,;ra roqex Bropolo [ep]4oAa ceJIeHI{I4.fI BOO6UIe }Ie ulpaer pOJII'I'

Bura 6r,r rtparine lr{eJrareJrr,r'ra npotsepxa no ApyrI4Nr AaIlHbrl,,l peaJrL}IocrI{

Ta1r{x cr{HxpoHr.r3osaur,rbrx nore6aHr,Il,i rIoJItI Ha .l[- u .l-norrccax. C oro]t I{erLIo

rvrbr [CrroJrb3oBaJIIr Heltoroplle Haprr,I ]IaII{LITIIOIo noJIE O6cepBaTOpI'II'{ tIoV"1
]}anconr, co4eptHaulra ,a*oropyro lrn$opuaql'Ilo o rIoJLEpIrolI [oJre (ua rfur' 8'

--- 1 M;-GaroAaprrlr A-py P. Iorapgy (o6cepraropnn Maynr Brtcorl), lro6eano trpeAo-

cTaBrIBmeMy DTrr ItapTbr B r{aile pactropflEteHrle'
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(Dr.lr. 12. @ayxryar{uz troJr.fiproro rroJr.fl Ea /f-uo.nioce (rourtu) u
J-troflIoce (xpynrrr) rro EaMeperlr.slr AJrrr oAur{x u rex Ere yqacrrroB

uoflrrpEo[ IEaIrIttr (cuaomsar arura)
'rre 

"{e 
u.MeIreII*" 

";#,:,T?'x",;;?*:1TT"'.ffi}1',1'"1r1;lrf"y"' 11rraor' 6)'-

4a^8. rrpr4Mep raHofi raptr,r) . I{ coxanentrro, r{3-3a HeBr,rcoxoro pasperrerrr4rr
(23" x 23") Haprr,r coAepE(ar unrlroplraquro roJrr,Ho o nandonee HpytrHbrx rro
paBMepy eJleMeurax cpaBlrr{reJrbrlo crrJrbrroro noJTFr (uavuuan c3 ac uo nann6-
potsHe Malur Blr.ncon), B pflAe cryqaeB orrr.r He coAep)flar BoBce i.,arrrrcefi no.lrrp-
floro rroJrfl (lra-aa rraAelrr{fl y Hpafl Ar,rcna qyBcrBr4reJrEr{ocrrr a 1.,5-2 para rn oi-
cyrcrBr.{fl noi\,rleHcaropa ,qpHocrx). I4e rcero Mareprrala (c uapra no uon6pr
1965 r.) Molr{Ho 6rrno oro6p arr 2i Aerrb, norAa ,rr"puurrn 6r,l;iu cso6ogrru, n,,
cJleAyroql4x EeAocrarHoB (or:treuennr,rx lra Haprax): a) apertr[ :eyrrrrtr rroflBJreHrre
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tloJrefr npaHTr,lqecrirr oAHoro 'l'urlbl{0 SHar(a Har{ Ha [oJrrocax, TaK II IIo BceMy

Ar.rcHy; 6) oveur, cr(yAHr,re AaHHbre Ha rroJrrocax (uos4uee Bper{.rr perr4crpaqr4rd,
o6;naxa u rtp.); n) nolrexn or o6[anoB, HaBoAo]r lr 4p. O rpr4qr.rHax, uprtBoA.E-
rr.u,rx ri rrorepe undropnraqrnra nppr HLrBr{oi\I paaperxeHrrrr, cNr. Bbrrrre } 2. flnauu-
lrerpraefi r4soraycc B IroJrflpHr,ix {loHax (or 0 4o ly'o, Su vIIn 1:ro rllrapore or' 90
go 56') 6unu uaii4eur,rr [oronu ,\'- lt /f-uo.napuocreft I{ paaHocrr{ Fs - Fy,
rrepeBeAerrHbre B ilHce. Ourn naueceHbr Ha Srar. tt, a roqr(al,rr{ u Hpy}HHaMrr,
troArrepxuyrbrMr{ cBepxy. PsR rrocJreAoBareJrbH},rx I{Bo 4Hfl B AoHE, AaEHbIx
(c 22 no 30.IV) uor(aabrBaer ror )r(e eS{exr cr.rnxpoHl{BoBar{Eoro 6rrcrporo
xo"rre6auun troJrrrpHolo [oJrtr c oloBAaFrr,reNr ],rr4Hr,rr{yMa na /f-uorroce (2B.IV)
orHoclrreJrbrro Lrr{rrl{}ryr\{a Ha ,S-no;uoce (27 .IV) (uaHcuuanr-ume BHaceuu.fl
BAecr, oAHoBpeNreHHbr - 26.IV). Hecuorpn Ha ro qro t[ax'r'6rrcrporo cr,ruxpo-
rrr4Br{poBaHr{oro Hole6anrna (naH 6r,r <na4pau.rnanr.ra>) rroJr.rrprroro rror.s rta-
rr{erct{ y6e71r,r're.nrnbrNl, rryx{Hbr 4arrneirruue rror{cnl{ BoaNfo}r{Hbrx o6T,gcnesuft
a$$eHra.

Bropol:r nplrrre.rarcrr,noli oco6eHHocrllo frBJrrrrorcfl A o Jr r o rr e p I{ o-
/I r,r rr e c H r{ e rraNreHeHrrrr noJr-fl: B rrepByro rroJroBr.rHy ro,t1a (rlreupanr -
rarcns) orN,Ierlaercfr ro.sBilerllre Ha o6oux rroJr]ocax noJlfr oAuoro I{
roro E{e orpr{r(areJrbHoro Br{ana, rorAa fiaH B noHrIC ro4a (ceurn6ps - ge-
xa6pr) BrlrrucaJlacb orrrerJrr{Bo BoJrHa rr o r o E{ r{ T e JI b H o r o H a o 6 o-
r{ x tr o Jr ro c a x rioJrrr. Mr,r nugnu, aITo [olaBr.Erorqee 6o;nsuuncrno AaHHbrx
Mayu'r' J3nrcon, tsocno"rrr{flIo[{I4x IreAocraror( rraIII,Ix AaFIr{bIx c 1.X no
30.XI, rar{?fie rror(aBbrBaer aro o6parqeHr,{e noJrtr Ha J-rrorloce, T. e. Bper{e-
IraNrI{, ecJrr{ cyAr,ITr, no rIoJItrpHoN{y noJrro, conuqe ne4er ce6n Hart (NroHorIoJIb-

o/{Horo BHaHa, a B Apyloe BpeMrr -- rtax (N{or{oloJrb) Ilpyroro BHar(a. B otge.nl-
Hbre riepr{oAbr fiore rrcrreaaer r{JrI{ rlaAaer' 4o nraroir BeJrrrqr{r{br Ha oAHoM IrJIr{

ApyroM (lrnlr o6olrr BNrecre,20.IX 1965 r.) rroJrrocax. R xouqe 1961r r.,.flHBape,
rlacrrrqrr() r.{ro,rre - aBlycre 1965 r. rroJre BeJro ce6fl HaH (Ar.rrloJr6Hoe)1.

ilcrlr opanurrrb retrepb 6ananc L{arHr{Trrbrx troroxoB Ha troJrrocax (c arofi
qeJILro p ra6,r. 6 uplrne4en6r BeJrlrqr,rHbr Fry (1/)/F1,,, (!) - ou.rourer{r4tr troronoB
A'-uo.uapuocrrr Ea /f-nolroce K rroror(a]r ua J-uonroce Lr orrroltreul{fl rroro}toB
BnocJreAHeMcron6qera6n.6, To B c p e A E e M BaBecE, roAfloryqaercrrrar(afl
Kaprr{rra:

.Ps(A) : l'1'(1/):F5(J):17y(.1) :3,2:0,6 : 1,11 : 1, (3.4)

rorAa Hafi Ba rrepr{oA c rrHBaprr no cenra6pb aro ornolrleHr{e cocraB,rt.fler

2,0:0,6;0,7 :1,

T. e. flo.flBJreH]re pesyJrbrlrpyroqero .9-uonrr ua o6or,rx troJIIocax B fioHIIe roAa
peaxo yBeJrr4qrzro xapar(repnbrfi 4;na Bcero roAa paa6ananc rroror(oB Ha rroJlro-
cax. Ecnra cpaBurrrb ero orr{olreHr4e c reM, qro rlBMepeuo B 1964 r.

2:0,5:7::l ,

To BrrAHo, qTo (Marur{Tllafi acr{MMerplrfl> Conuqa, B cMbrcJre npeo6.nagauua
Fer(or{fleHcrrpoBaHrroro troroHa,s-uonapnocr]{ Ha,A/-ronIoce, coxpaHr{Jracr,'
xorfl noron lf-uornpuocrl4 B roxuoft uonycrfepe yBeruq\rilctr B -1 ,5 paaa.

1\Aonruo upeAnoJrararb, qro orrr{caurroe Br,r[re .flBJrerrrre MarHr{TIro}"I acrltrIrler-
pur{ r.{ Apyr[e ]iapanTepr:rbl roJrr,Ho 4rn rforoccleprr coruqa, a o 6olee Bhrcofilrx
cJIO.fl,\ Haprr{Ha rro KaHI,IN,r-ro npI,IqLlHaM (Hop},rallrlsyercrl). PaccuoTplrr'r aror
Bolrpoc. tr4alreperure o6rqero MarHI,ITrroro floJlfl B xporrnocc[epe, B JrI4HI4tr{ Hc,
cBflBago c 6o"rrsruuuu rpyAlrocr.rril,nr. flepnan - aro Hr{BHa-fl rIyBcrBI4reJIE,Irocrb

Ho-.nrnnr,rra H nlarHr{rHo}Iy troJrlo: pactqenJretrIre AIa .-ghz n 1,66 paaa agecl

I Jlerxo y6eqrr.rucR, rrcnoJrr,Byfi Bflasctrffr I g.rr cenepuoro tI (I/) tr lox{rloro H1,s; no,tro-

con (ra6r. 6), uro pa3uocrh H (N) - E 15) 1pe:ry.nr,rllpyrcqee rlorrtrpnoe uo,re Coluqa) nolo-
}I{IITEJIbIIA B TEIIEEIIE BCEI O TOAAII I,IE I()I{ASIJBAETH]II{AHOIO CEBOIIIIOTO XOAA C IEJIIIOqEU-
rpuvecnofi mtrpororl ee,rt,nr,r Bs, rnna, nar,i4euuoro n [2].
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MeHbrrre, ecJrII ytroAo6urr lrsoroKoMflor{eHTrryrc fiaprr4rlY B Ho HopMaJrbHoMy
Tpr4rrJrery. Iltctorpalrlra uyrr,roal (upu nrrxrrcqer{EoM MoAyJrfirope), 4aer An.a
cpeAHero BecoBoro BrraalgHprfl aMrrJIr4TyAr,r rtryMa

i: A,JL ac,

rorAa Kan B Jlr,rHrr.trx tl6t03 n5250 oE cocraBJrfler or(oJro 2 ec Ul,3ra serr.IrrHa
He TOJIbI(O CpaBHI{Ma C TeMm AHaqeEr{.flMII Eatrp.SE(eHHOCTI{, I(OTOpbIe XapaHTep-
Hr,r AJrfl o6uqero uonx (clr. ra6t.7),'Ho I[ [peBocxoAl{r ee, r(an troKaBLIBaer
rr{crorpaMMa rralp.E}r{ennocreft uong. Bonee roro, AoJrrorreptroAuqecxue ury-
MoBbre Snyxryaquu r{Meror cpeAnroro (AJrr,rEy BoJr}Ibr)) 6",3, cpanur4Myro c
xapaxTepuoft gnranofi MaJrbIx aJreMelrroB [or.s, qTo Tafi?I{e Macnr4pyer rrx Br,]-

.'IBJIEHI{E.

Ta6nuqa 7

Cparneuue ronflpHoro roJrff B i[toroc{repe n xponroct[epe (Ho)

,[ara,
1961 r.

FN,
EC, NNL z

l.<IE[,,*."
.lEklot lo,elx

.tE
tslo
{J,I X

,rrrrrl t"'

l,c.r'tM

tslooto
btH

olo
8lka)

t,<

23.VII

24.ytt

31.vII

Ha

SZbU

I],
5250
H,

5250
I-I*

'rZbU

Ha
6,103

Hc
6103

D1

89

1gti
342

82

109

261
3[2
40
62

153
222

185

193

40

22
1.62

174
101
47

142
98
J+

tt,

1,64

t,74

1 ,33

1,19

1,56

:1 ,45

1,04

0,45

1.,07

0,46

0,69

0,34

-t ,10

-0,82
+1",27
+2,65

-0,67
-0,56
+r,23
+2,28

-0,94
-0,27
+1,15
+1 ,60

5",7 o

7,59
72,8
18,0
5,88
5,87
10, I
L2,g
6, 87
g, 65
,10,6

A, N

7,70
71 ,7
5,93
4,17
10,3
8,72
7,62
6,24
Lr,L
9,63
6, 33

4,L3

1 ,33

1,40

1 ,00

1,18

1,41

1,29

1,43

0, 70

0,85

0,81

0, 87

0, 65

IT

i\r

IT

J3ropan [pr{qr,rHa - aro 6o"nr,ruee BJrrdrrHlre r{HcrpyMenTa,nruoft rroJrrrpr{-
Baqrrl4 Ha roJro)r{eHr4e rryJrfl Arrrr Baut4ceit s I{" (cu. ra6r. 2 v Svr. 1), a{{enr
cABr{ra r{yJT.a Aocrlrraer BAecb l-2 ac B ryqrueM cryqac; flpanTr4arecxr{ cABr{r
EyJr.fl BAecb rpyAHo ycrparrlrM B crrJry 6onrureft rdnTeEcr,rBrrocrr4 pacceflEuoro
cBera (6oJrlrua.a flpr(ocrr crrenTpa B I fiopflAxe). He rcxrroqerr rar{Ete rrpr{Brroc
co6crBeuHofi noJrrrpr{Bar{r{L[ iltz.rtrlvt I]o, xax (KBaBr{pesosaucsofiu il[Hr4u ([o
r{BMepeHr4flM [10] cocranrrfler or(oJro 3-5% 4na upory6epanqee).

HaHoneq, Barr],rclr o6rqero rroJr.fl B IIo uoryr 6r,rrr, no4aep]r{eflbr BaMertroMy
BJrl4rrrrr4lo HaK HJrorrnonaroro, tlrarauenraplroro crpoenrrfl DTor,i Jlraurrrr rlB-Ba
gracHperuoft crpynrypbr xpoMocrilepr,r u pae6poca cxopocrer,l ABrrlr(eur.r.rr co-
cTaBJrrrlor4l{x ee BoJrortoH, BbrSr,rBarolqero IIecutIMeTpI4aIHoe pacfipeAeJler{Ire
r{rrTeHcr4Brlocrr.r Br-ryrpr4 Korrrypa, Taft r4 r43-Ba l.f.ilmtrF.rTfr SMrlccr,IoHHbrx o6paBo-
nannfi B xpoMoc(repe, npr{Bo4flu{r{x K ranor{y rxe a{{er(ry acr{MMerpnu.
C qenr,rc yfrcue[rr{rr, rracr(oJl6l{o arr4 [puqrtHr,I Moryr r4cr{a}fiarb Batrlrcb, Tor ,fie
yqacroH perrzcrpr,rpoBaJrcfl n IJ, upu BBrnJrroqerrHoM MoAyJr.rrrope rroJr.aprrBartrtru
ADP, u'ro AaBaJro BoaMolr{Hocrb Rbrrrecrb ua rf,irynryaqrafi uona re, r(oropbre
BbraBarrbr rorrrrno acrrMNrerprreit upodlura rrlorr':r[. I{poue roro, Bcer4a oArro-
BpeMer{Ho aarrncr,rBaJracb .rrp}(ocrF, B flApe (a unorga rar(ffie HpbrJre) Ho, ETo
fIoBBoJrflJIo 6r,l'rr, ynepeIIHbIr,I B orCyTCTBI4e BJrr4.flHrdfi ?I,trytc}lru Ho na Beflr4rlrdEy
C14TIIAJIA.

3 I,I3B. I-(pbrMcnoii o6cepBar., r. XXXVIII Sl
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trlls ncex Balrl{cefi 1965 r. B JIr{Hr{r{ Ho 6uru oro6panm 14 orreHr, rtrIareJrr,Ho
o6pa6oraur,I roJrbr(o Tpr,r, rAe Molr{Ho 6rrro y6e71urlc.s B roM, qro 6onr,runscreo
rf.rryitryaqrft csnaano c peaJrbHbrMrl rroJrfl]\{rr. TaH naH Banr{crd n Ho u MeraJr-
;rr.rqecxoft ilv]F,]/rr[ B aror trepr{oA 6rrnu ueo[RoBpeMeEHr,rMrr, ro cpaBrreErre or-
AeJlr,trbrx paSpeBoB Ee BtroJrr{e yBepeHHOe, fiyqme sAecb 6ruo cpannr,rBarb
cpeAlrr4e [oJrf AJrfl ncefr norapuoit o6racru. Peay.rtralbr raHoro cpaBHeEr{.fl
rrpr{BeAer{},r B ra6Jr. 7.

Mrr nra4rau, qro B E a fi tr pe3yJrr,rrrpylorqero notg1 n Ho u r\{eraJrJlr4rle-
cHofinraurau B e B/{e coBrr aA aro T: rretrJroxo c o rJr acyrorcfiTax?r{e
B e Jr r{ q rr H br E. Haulorce xapaxrepHbr, oAHaKo, r{BrrepeHrrbre BeJruqlrrrbr
rroroltoB,S- u 1f-uorrrpHocrr{ Fsu Fy (ulu cpennr{e Hanpflx{eHHocrr,r Hr, 11 n,
noropbre roilyrreuhr AeJreHr.reM Fs u ?-71 Ha BeJrr4rrrrHy 125 atn,). Bo Bcex c.ry-
.laflx rroror( .9-nolg n {oroc{epe 6 o n b rrr e, B cpeAHe}r n 1,5 paaa, roTor{a
n xpoluocrfepr:, ,{,ra ALnongpuocrl,r cRaarrrBaerc.E BJrl4.flnl{e [ryMoB B Ho,
oco6eHuo ctrJlbuoe sa /y'-notrroce, rAe rroJLrI aroft troJr.rrpuocrI4 c.rra6rre - cpeA-
lr;tte H BaN{erHo M€HLrlre 7 ac (tl.a cocraBJr.frer roJrb}ro 25% o'r- cpegnefi alrnJrr{-
TyALI rlryMa -4 ec). Hecnrorpn Ha aro BJrr4rrHr4e, cpeAHee orHoruerrr{e uoroKoB
lV-uonapuocur {oroc$epbr r{ xporuoc$epr,r oHaBbrBaerc.a Bcero sa 30% or-
JIrrqHbrM or eAI4HI4qr,r, flo-au4r4Morvry, peaJrr,HbrM Tar(fl{e -rrBJr.Eercrr 6onnruul:i,
ua 30%, paBMep ,S-areuenroa n {oroc$epe, qer{ n xponrocrlepe, oAHaHo uo4o6-
Hoe E{e pa3ilI4qne Mo)r{er 6r,rrr, taHxte cB.E3arro c HeHoropbrl,r ne6o.nr,urr{M ct{e-
rqeEr,rer{ HyJrrr AJrrr FI,,-eaur.rcefi B cropoHy Ar-uonapnocrn.

FIau6onee Balr{Hr,rM BbrBoAoM r4B cpaBuerrurr troJrrrpur,rx no;reit n {roroc{epeu xpouocr[epe flBJrflerc.fl orcyrcrBr4e cytqecTBeHHoro paBJrrrqr{.fl B Htrx o6ol.rx,
3a r4cKIIOqeHr4eM BeJII4qr4Er,I Ha[p.gEteIrEOCTI4, HOTOpa.s n r!O'rOCC[epe, Bepo.gTHo,
v -1 ,5 paaa 6olr,rue. Taxntr o6paaolr, xapar{reprloe Hapyrxenr{e 6alanca uoro-
Hon (ntarur,rrHarr (acrrMMerpr4rr))), nafigeuuoe AJrfl troJr.E sa ypoBue {orocseprr,
ocraerc.E B crrJre r{ AJrfl xpor,roc{eprr. Analou.r.rurrfi ecf{enr acl4MMerpr.rrr troJrrr Ha
1\r- u.S-uolrocax B 1963 r. nafi4eu B [11] r,rB rrgMepeHrafi uonapugarltrtr B Ee-
r(oropr,rx xpouoc{epurrx Jrr4r{trflx y Hpa.s.

s 4. oBrrIEE MA|HT4THOU rroJrl' ItO BCEMT' XtrCHy
Ha {ur. 13 upure4eubr trpr4Mepbr opr4rrruaJrbrrrrx Barrr4cefi non;r tro BceMy

Ar{cny aa 27.YII tr Z.YIil J965 r. BMecre c Ca*-cuexr.poreJrr.rorpaMMaMtr Ba re
}I{e AtrE. Xopouee coorBercrBl{e Merr{Ay JroHaJrbHr,rMrr rroJr.flMtrr r{ Aa)r{e cna6rruu
rfroxrylauz ua (rur. 13 ueoguoxparuo orMesailocb pauee.

flpocrvrorp n 'ra6r. 6 cpe4nrax esasenuft AJr.E rroJr,EpHofi ra onnaropr.ranr,uofi
Botr B cJlyrla.ax Banlrcrr rIoJr.E Ea BceM AIrcKe rroxa3r,rBaer, qro Arrr rorxsoft uoJly-
c{epu sEaH peayJrbrr{pymqero rroJr.fl noJrrrpuoro (uruporrr 30-70') rr aKBa-
roprraJrbEoro (0--30') 6ru o4rauaxoB B ruecrr4 cryqaflx IrB ceMvr, a Ea ceBep-
uofi taxoro coorBercrBr{g ne 6r,r.no: B rpex clyqaflx Bnar{tr sa rroJrloce r{ Dr{Ba-
'rope 6rr"nr.r paagbre, B rrerbrpex - oAr.rHaHosue, Ila ,S-uorycrlepe qr,rcJroBbre

BHaqeEr.r.E Ar.q rroil.Epuofi u aKBaropr,raJrr,uoii aos peayJrr,rr{pyrou{ero :row, E
xopouo coorBel'crByror Apyr Apyry, rorAa r(an n lV-ronyc{epe ranoro co-
orBercrBr[.tr uer. Marsurr{oe troJre ,S-nonycc[epbr cyulecrBeEHo 6oree o A H o-
p o A H o e rro Berrusrrue r{ BHaHy, Horoprrfi s 6orsuuucrBe cJryqaeB orprr-
qarerrur,rfr (1f-norapuocrr). B ro ]fie BpeM.rr n /y'-norycr[epe ua6rrogaroics
6orrmue EeoArropoAHocrrr BHafia tror.s; aro BrtAHo Tar(?fie rra pacnpeAeJreur,rrr
troror(a Fs - Fx c Irrraporofi (cu. uuxe fiur. 14; r{cnJrroqeHr4e AJrfl J-rrony-
c$epu cocraBrr.aer 16.III 1965 r.). 3ru oco6eunocrr{ ran?r{e Bbrpall(aror csoeo6-
paauyro ((M a r E r{ r H y ro a c tr M M e r p ra lou o6our lo.nyruapufi Co.nuqa,
orMeqeggyro s U] no ugMepeHr{.sM n 7964 r. Oco6euso cr4Jrr,Eo oua 6rrua nr,r-
parfiena, rro-Br{ArrMoMy, c ceura6pfl tro 4exa6pr 1965 r., xorAa BEar( cpeAuero
uolg ,H na ,S-uouroce craJr troJIoEttrTeJrrrHLIM - TaI{rrIvI }fie, I{aK ga /f-nolroce
(ctr,t. {ur. 11).3ry MarHrlrruyro acr{MMerpr4ro. rpyAHo He cBraarb c peBr(o Br,r-
paxteuuoft acuuuer:praefi aHTr4BEocrrr Co;ruqa: rroAaBr.smrqee 6c.nlurzncrio

a





anrnBnbrx o6racrefi aa 1964-1965 rr. 6n.uo cocpe/{oroqeHo n N-ronyc$epe,
Bnlrosafl croAa pacnpeAeJreHrde rr r{rrrerrcr.rBsocrb BereHoft ra xpacuoi,i xoponanr-
nofi auraccrar{, qro oqeub xoporuo I4JrJrrocrpI{pyrcr 6mrnerenr{ Bblcoxoropuoft
o6cepnaropran Boy"u4ep 1121.

Boree uogpo6nue cBeAer{I4.rI garcr rpa{nnIa {ur, 11r pacnpeTleJ{oHl4rI Iro mu-
poralvl B€JII4qI4HLI peByJlbrl4pylorqelo MaII{I'ITH0I0 IIOToI{a LII : Fs - FN
(3,3), ocpe4r{eEr{oro rro BceM AoJrroraM ua xarr4ofi [II,Ipore, gna xotopriit 71e-

JraJrcrr pa3pe3. Mr,r era4ralr 3Aecb, HanpllMep, pacnpeAeJrelrrun 15 u 16.III,
HorAa [por[BoruJro 6r,rc'rpoe la3NrerreHr4e cpeAr{ero peayJlbrl,rpyrcqero noJLrI AJIrr
[oJrflpHbrx pafronon, 7,IV, nor4a rroJre Ha o6orax rroJrlocax 6r,rro orpnrlal'eJlL-
nnu, 27.VII (uonapuoe noJre paBHr,Ix auaxon), 2.VIIt, ItorAa rloJre IrrreJlo
{r4railo;rr,Hrrfi) xapaHrep. Her }rl,{HaHoro, KaH BI4Arro, cnoJrbr(o-Hr{6y4r pery-
JrrrpHoro xoAa rrorona AF c mlrporofi, HanporI4B, Ha6rroAarorcrr HeperyJrrrpHble,
trrrotAa 6ucrprre r{BMeHeHI{fl Brraxa I[ Berrrql4Hbr lorol{a. O4uaxo AJrtr Bcex
pacupe4eneurfi o6llunr rrBJr.aerc.E npeo6ra4arirae rIoroI(a orpr4qareJrbHoro
(ALuo.rrapnocrn), HeperyJrrpHo pacnpeAeJreurloro MarHerl4alra ro .S-uory-
c{epe, BnrroqaflrroJrroca. B Aiuorycrirepe R qerbrpex cryqaflx trB trflrla r[o]firro
orr{err4Tb cxoAcTBo: HaJlr4ql4e A B y x aon c o6paqeHrreM r]oJrfi - BoH oTpl/t-
qareJrbHoro rroJrrr: oAHa y aHBaropa (9:20') r{ Apyra,r B cpeflHr.rx rrl porax
(q.-35"-- 50"). Cparuunar pacrpeAerreune t5 u 16.IIi ({ur. 14), Mo}r(Ho
sarlrru Hexoropoe cxoAcrRo Melr{Ay}ruMrI: BCenr{nr{ 16-ro (.1 , II ur. p,.)

HaH 6r,r cABrruyrhr n aHBaropy [o orrroureHr4ro r( r4x rloJro]rtenr4lo t5-ro (ec;ru
rle o6paqa:u, BHr{MaHr,rn ua auax). Ec.nu naure oro}r(AecrBJrerrr{e trrrxoB /{Jr.a
3Tr4X qr4oeJr npaBlrJrbHo? ro [oflyqae]r cJreAylon{I4e BeJrr,rqr,rHr,r (cABrrIoB) I( EIt-
Baropy Marurrrurrx Boal{ytr{enr4fi tt ux cxopocrr[ (cuutaa flpoMe)r{yrol{ Bpe-
MeHrr, paBHr,rft 105 cex.).

I
II

III
IV
v

VI

+14"
+16
+21
+e
-ro
+i5

7,75
t ,95
2,56
1 ,10
0,35
1 ,80

1, /D

1,95
2,56
7,10
0,35
1 ,80

Cpeguee 1,58 nnfcem

CHopocrr, 1,6 rcttlcen xapar{reprla g.na Sorocr[epHblx ABI{rr{eHr'Iii. Ilcru n 4an-
Hor\'r cJryqae urr 4eficrnrareJruuo r{MeeM cr{creMaTlrqecxrzfi Apefit! xapanrepHlrx
BoaMyqenuii uo;rn or rroJrrocoB n aKBaropy (ngonr, uepI,I4raaua), To Dro \,Iolr(er
6rrrr, cnsaauo c xoporrro rrBBecrHbrM reoperrrqecrl{ .rrBJreHtreM MepI,IAr{oua.,rr'uofi
rlr4pr(yJrrrrlr4r{ - paAr4aJrbEoro Br,rHoca raSoB Ea noJrlocax r{ I4x cTeKalrtl.s
K ar(Baropy rro Mepr4Ar,ranau [13]. fIpan4a, arr4 ABr{}r(enlrfl rlporenalor ropaBAo
MeAJrer{Hee. Iloarouy cHopocrr4 pacilpocrpaHeHr{fl BoBMyIqeHI4fi, xatt nafi4eu-
EbIe B $ 3, rax r4 ouerreHrrbre BAecb, ecJrr{ oEtr orpax{alor peanrnr'Ir,l npoqecc?
cxopee Bcero, ornocflTc.fl I{ Bo3Myu{euralo 1'rr[a xore6auua, r4Jltrr BoJrIrbI, 6ery-
rqeii or oAHoro rroJrroca K ApyroMy. vuecrso BofroMHr4rt,, tITo cnopocrb BoJrIr
Anr,seua a SoTocrfepe (upr.r uo;re -10 ac) roro ]r(e rop.flAna-l. nnlcen (utru
EeMHoro nraxe).

Henocpe4ctBeuuo Br{AEo, .rro t5,III upuuepnufi 6ananc troronoB co6nro-
Aaercrr n 1[-uouyc$epe, a n .S-uonycrfepe rrorrrr J-uouapnocru IIpaHrr{qecKI{
orcyrcrByror, Tar( qro uornr,rft peByJrbrr{pyroqlrfi rroror( or Bcero Conuqa or-
purlarernnnfi, rorAa KaH 16.III uonnr,rfi rloror [oJro]nl4reJlbur,rfi B o6oux
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(Dur. 14, PacnpeAeJleulle tro ilIrpore cpeAuero (A;rs gauuofr rrupotl)
ior*u'-'r: -};-;6qu.o onut"rrroro troJIs l(rn paBrtrrlEblx sarrcefi

o6u,ero trorfi
IIo BeprIIHarbHbIM ocHM orJloll{errbl slraqeErlr (.F' g-f'lv) ' 10-21, ttxcl' IIITpuxoBoit fl'I}ureft

AJ]E sanIIc]'I 15.III 1965 r. o6oaEacerr clyrait, RoIAa II-ETIIo BI{JIIoqeHoB oIIpeAeJIeHI{e paB.
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rroJrycrilepax. B ocrarsribrx clyqafl x peByrrbl'r4pyrou1ufi rroron orpr,rqarenrnrrfr .

3ro lromer rroxaaarbc.E crpaHr'rbrM B cB.flBr{ c upeo6na4aEl{eM B cpeAIreM
,S-uorxpuoro noJr.fi rla rloJlrocax, Har( cJreAyer I4B ra6Jr. 6 u (3.4). OgnaHo upo-
cMorp aroft :ra6rurlbr rror(aabrBaer, qTo B paccl,rarpr4BaeMbre AHI{ Taxoro upeo6-
JraAaHr{fr ^9-nonapuocTl{ He 6rr,no. Bo-nropr,Ix, noroKr{ s oroft ra6ruqe oTuo-
cflTc-rl r( non.npuoft BoHe. TorAa I{ar( B4ecb MbI I{MeeM AeJIo c r4nTertr)aJlorll tro
BCeMy Ar{cny (upeo6naganue J'-no;rnpuocrl Ha Ar-rrorloce Mo}r{er 6r,rrr, <noranre-
Ho)) trpr{BHocoM or ocrarsnoit qacru ALICHa). IJaxoueq, noroxrr Fs - Fx
s ra6[. 6 $ 3 rrrulrcnenbr tra ocHoBe cpe4uefi Hanp.rr?fieHHocrrr noJrrr Ea onpeAe-
JIeHHOM paBpeae, B AaIIHOIVI ffie CJIyqae MbI CpaBHLIBaeM l{Hrelpanrr Or arOft

(Dur. 15. It oupe4enenr{ro cBflar.r Me}r(Ay troJrrrbrM
I{ IIBMepfi eMblr\,r IIOTOItal{rr

BeJrr4qr,rHbr no rxr4pore (cu, ruanre ra6;r. B) , Ilponepxa [oJro?fierrr{fl HyJr.fl, Hanra6-
poBxr,r rr Ap. roxaaaJra, qro yBeJrr4rreHr.{e rroroxa Fs or 15 x 16.III - arpcfeHr
peanrur,rrt; cJreAyer raHE{e r4MerE, B BrrAy, qro Barrrrcb t5.IiI HeloJrEorIeHHa:
orcyrcrByror AaHHbre rro axBaropr,ralrnofi BoHe, r{afi paa roii, noropa.rr AaJra
nara6onr,urafi upr,rnnoc .S-nor.s 16.IiI. l3peua mr;rar{rr orAeJrbubrx oJreMerrroB
troJrrr, HaH orN{eqeHo r{a}rr{ B 1141, - o,r 4 go 10r,, .rax qro Ba cyrru.r N{o}r{er npo-
waoimtr' cyxlecrBerrHoe o6noBneurae o6rlero uora,

Paccrl.rorpunt rcrrepo cBrIBr, Melr{Ay r4ctrtHHblM rroror(oM ilorfi qepeB Btrp:LL-
Myro uotyc$epy Co.rnqa

+a 2 +fti\

r.: \\ rrna' - t* j S rrncosedqdtr
-ft 2 -nlz

Ir r{aMepreMoit nauu nenr.rulruoft (3.3)
L +Tiz
??Is,rs: \ llldl : R cos,P \ //11 cos l,d 1..

O --az

34ecr (r[ur. 15), oqeBuAuo.

dl:RcosqcosfudL,

(4.r)

(4.2)

(4.3)

p - m!rpor&, I - AoJrrora roqxu Ha rroBepxuocrra Coruqa, a ocb r trpflMeM
B EanpaBJIeHI4I4 flyqa BpeHrtfl, rax rrro H 1 : H*; Hn - paAr,IaJrr,Ha.E cocraB-
Jrrrrcrqarl Ber{ropa uor.n. O.resrrAHo, qro

H n : (H'rr) : 11, cos g cos l, f H, cos I sin 1, -[ 11, sintp :
: Hll cos cA cos fu * ff t(cos 1 cos rp sinfu f sinl si n rp), (4.4)



florrrr,rir noron o6ulero rlarrrlrruoro fio.rlrr oT

Ta6nrqa B

scelo CcrHua

N-rIorycrJlepa S-rloryc0cpx

n. 
I 

r'- r (N) tr'1 r (s)F-

Fo:Fk*Ft

HeII ]rHaff Bafllrcb. Her
oI{Ba'roprIaJrbH,iA BoHbI.
III)ToH cocquTarl 0e3 lrsT-
sa (rpyfl[a 76); c nnttt lt
.P ll : -1,70.102t itnca, Ilrt
I{arrHbr}r MayHT Br{rc,rH
E,rror -1,88. 10':r

3g:rH nalle;rur,rii; gauuux
MayHr BrrcoH aa 16.III
ner'; aa 17-e our{ ort\reqe-
HbI I{AI{ HEHAJ(E]I{HbIE
rr3-3a qr{ppycoB; oTcIr-
crByror S-IIorE ilpanrr,rqe-
cHu I1o BCeMy Ar4cHy

AaHHbre MayHr Burcolr
oTcyTCTByrOT

AaHHBre Mayur Blrnc,Ir
orcyrcrByror; Ba 28.YII
OT}I I(AI{HbIE (ITMEIIEHI,I HiIIi
TIEHAAEiI{HbIE - CAEJIAIIbI
olrerrb )ro8,IIH), fIoJIfi B Ir0-
Jrtrpl.Ibrx 3 Hax o"cyTcT-
BYIOT

Sanrrcr, Maynr Rurc E
rTMeqeHa ftaH HeHa,Ee;ri-
HAE I,I3-BA CIIJIhHbIX TTI)MOX
B SrgkTpoHIIHe; 01',MeCgH
Epefio rryrfi Ha N-r1 rroce(B cT.p Hy .S-rrorHllr{o-
crrr)

(1r.5)

Hg, et:

-0,163

+0,525

-0,5tB
-0,532

-0, 0765

IIpuMe.raHIIH

15. III

16.I I I

7.IV

27.ylr

2.VIII

490

4,75

4,72

4,04

4,32

rosl+ro: 

I 
',, 

[,,*

,,,1,,,,.1,,,.1,*

,u,ol-'nool,,., Iu*.
,,,,1_,,,,1,,.lun,.

"']. "'l ,,'1""

tge H 1- trOtrepeqHafl CoCTaBJIflIOU{a.E IIOJITI, CoCraBn.sIOtrIa.fI yrOJI X C oor,m U,
tr{a cpanuerun (4.1) u (4.2) B cr,rlly (4.4) crcgyer, qro

+nl2
o

F1 : R \ F",* 6',65 rp drp,

-T/2

T. e. fioJrrlbrft uoron cr(JraAbrBaeTc.E rr3 rroToxa ,F11 , cB.flBaHHoro c rrtB]IepfleMbrM
IIaMr{ ((rroror(oM) trpoAolr,soft r(oM[oHeHrr,r, tr{ [oroKa F1 or rroIIe-
p e u u o fi r(oMrroneHTr,r. Crporo roBopfl, AJr,fl orrpeAeJrerrr4fl rroJrrroro froror{a
n o 6 qe M c r yrr a e Hylr(Ho Brrarb Ee roJrbr(o 11 

11 , Eo v Ht
Be.uzulruy tr1; , TaHI{u o6paaou, MoEtrro oilpeAeJrrrrb I,Is ua6nrogeunft, euan

Fs - FN ({ur. t1+), yMHo}r{a.rlr{x Ea cos q I{ r4Hrerpupyfl uo g. rlro6u ero Bbr-
paBI{TL B 1'tnc6, IIy}I{HO yqeoTb, UrO ,F'g1,, BblpaffiaeT0.tr B aC, yMIIOH{eHHbIx

H.a il,M AJu4Hbr Batrrrcr{. B ra6.n. B npuaegeua ueHa I ttu, aanwcr, B cel{yHAax Ayrtr
na Coruqe (oua onpe4eJrrrerctl cnopocrEro Balrr4cll u uacuma6oM); ecnu F,qI,
Bblpall(aTr, {UCJIOM 2C, yMHOIHeHIIbIx IIa SI4CJIO CeI(yHA Ayltr4r TO' OqeBI{AHOt

eAr4ul,rqa f,..-,N : fi . (g"'runa l" n c,tt) : 6, 95 . 1010' 7,7 0, 107 : 4, 95' 1 018.

flotoxu 5' (+) u N (-) rrorr.Eprrocrr{ (n nnce) 4.na Haxr4oii uoryc{epu Br,rqr4c-

Jrelrbr trJralrr{ue'r'praefi I43 paclpeAenenraft F.q,N cos q ArtI Ha}I{Aoro 4na (ra6n. B) ;

Tarvr )He AaHr,r peayJrbrr{pyrortrI{e troronfi 4.nn o6elrx uonyc(iep rr A;l.fl Corurtra
B qeJroM F 

1r 
. Mrr BI{AI,IA,r, qro no.nurrft floron npoAoJrE,r{oro rloJrtr MeHrrercfl or

*8.10" Ao - I'102L runce, r. e. upr4Hlrlraer HaK troJroE{I{TeJIbHLIe, rax r4 or-
pl{qareJrDHbre SHaqerrr{.tr, [ocrr4rafl 3HaqeHl4fi, IrpeBocxoA.Err{r4x troroltr{ Trolttr
or6onr,ruuxrrflreH (<B'10'z1 nnce l75l).3ro lraN{eueHr{e rroror(a oI{BI4BaJrenrno
aSMeHeHr{rc cpeAHero no.[rr

lnllU^-_,,4- 
Ro
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H,:HwcosQ+l/,sinq, IHu: IIpsin l" + II,ooslu: Hrcosqsir X- tlvsinesin L * HtcosL, J

TAH qTO

B rrpeAeJrax or -0,5 go f0,5 zc, Koropoe xaparrepusyer rroBeAeHue Corrur{a,
HaK Marurrruo-uepelrenuoft BBeBAET.

,{,ra oqeunu roro, HacKo;rr,xo uafigerrH},re EaMrr noJre6aHr4.tr troror(a F 11 ruor}r
onpeAenflTb r4BMerreH[e rroJrl{oro rloTor(a ,F(r, uyxtno HaiiTu rrptrBHoc or -P1.
Bnegeu n namgofi roqxe Ha crlepe (R, g, l,) oprorouaJrbrryro cucreMy r(oopAr{-
trar (r, V, t) c HaqaroM s aroft Torrme, ocbro r BAoJrb paArryca-Benropa roqr(rr,
I[ - Hacare,nrnoli H Nrepr,rArrauy fi t - r(acareJrEHoft x rpyry m[porbr s aroft
ro.rr(e. flycrr UI ,, IIv, )Ui - cocraBJr.rrrorqrre Ber(ropa uons H B rorrne
(11, p, l,) n aroft cr,rcreMe. 7Ia Sur. 15 ral,reelr

(4.6)

?? (
trr: )) {f1,(sirL'zrpf cos2,psirr2l,)f Hosirr(pcos(p"os,Ij-f \ ao. fA.lt

f H1 cos cp siu l, cos l, J

Oqeuuu ary BeJrtrrqlrHy AJr.fl cry.rafl Ar{troJrbnoro [oil.s. B eroM cJryqae r{Meerr

11, : llrr sir, *,,lI[p: - ] ll ,,, cosq, I t+.Sl

Ht:O' )

rge H*: 2alll3 -- Ar4rrorrbunfi uolreur. B aroucryqae (1t.1)n(4.7) 6ee rpyAa
BbITIIICJI.fIIOTC.TM IIOIIyqaeI/I

Fo:2fiR2J1,n, pr:1flRzH,,,=!F,, (4.g)

r:. e. 66trr,ruafl qacrb (-70%) rlorona .F6 onpe4enrrercrr Berl4rrunofr. F,, ra6 rrro
I{BMer{eHrr.fi aroii neura.rraHlr xapanreprtaylor I4BMeHerrrr.E rroJrrroro troror(a. B npy-
rux oJryqaflx 6ea ar,rar.urn cuequrfrnxr,r pac[peAeJreur{fl noJrrr rpyAr{o Aarb rra-
AelI{H.yIo oI{eHKy tlpl{rlHoca,I71.

C,',ieAyer orMerllTb, rrro Hapyruenue 5ananca.l- r.r Ar-uo'ronoB AJI.E Bcero Ar,IcKa
B rleiroM (n lnra, yHa3ar.rHr,re B ra6r. B) panno, Kar( rr AJrrr troJrrocoB, cB.s3arro,
naH 6rrno yixe orNrerreuo s [1], ne c rrepeBecoil{ B rranp.E?r(c}rHocrr{ rroJlrr, a c re-
peBeco},r rrJrorrlaArlr, pasMepa SJreMerIroB upeo6ta4arouleii nornpuocrr,r. o6 arol,r
xopo[o cBr{AereJrbcrryer (xm. 16, noxaar,rBaroqa.rr paclpeAeire}rr4e rro BceMy

AI4cHy orl{ollrei:rld.fl cpeAr.rr{x 4na 4annori Illrrporbl n"l H N v" LslLu: r]ecMorpfl
ttlt ttcSo;n r,lrroir rouccntccrHurit ncp('BCc l/,* ,,nq /4.r, oea4c [paK'rlTuect{rd ol Ho-
IIIeHI{O LsILX 3a}IerII0 ['IeH]rIIIe OAI4HITItrLI, qro I{ [pI4BOAI4T ]t IIepeBcCy 1f,r- -
- lt n -ry Ha/{ 7,-". i)ro oaHaqaer, arro cpeA}rrle rpaAr,rerrrrr

(2r.10)

TaK r(aK J-anenteurrt npo'rfl)r{eHlree, a Ilarrp.fi}r{errHocTr{ I{e cr{Jrbrro orJlr4lqalorctr,
T. e. OI,IJIEI, gei.iCTnyrOrqr4e I{a A/-arelrenrr,r, 6oJlr,Iue, aIeM cr{Jrbl, 4er:ir:r nyroulrae
Ha J--4,;telrenrr,r.

tr4alrenestae BeJrrrqr4Hrr I{ BHaHa peayJrr,rrdpyroiqero rroroxa (ranu cpegneii
Hanpfl?r{eHHocrn) uonr ua ar.r4uuofi uolycr}epe Co;rnqa r4Meer rrprrMoe or}ro-
[IeI{I4e x upo6.neue Marlr]4rHo-[epeMeHHr,rt 3BeBA. Harnu peTr4crparlr4r4 r]oJlap-
Eoro EoJIfI yHaBLIBalor Ha cpaBHI4reJIbIIo 6r,rC'r'prre HOre6asra.n cpeArrero noJror{-
AaIILHOIO rIOJr.A, HOTOpLIe OrIeHb TpyArIO, eCJrI{ He HeBOBMO)r{HO, O6rA1lr,Vtrr a{-
{eHlom Bpau{elrrrfl: orcyrcrBl{e rroJlfl Ha J-notrroce n uepnofi rroJroBr{He 1964 r.,
IroflBJrel{rre ua o6or,rx fioJlrocax rroJr.rr oArroro BIraKa c ceu.ra6pr uo oHta6pr,
1965 r., rroflBrrerrrre 6rrcrpr,rx (oxono cyron) clrHxpoHr4aoBaHHr,rx xone6aHuft
rr Apyrrle rfaxrrr rre Bfl]r{yrcfl c rrauoreaoit poropa. ,(na uo.na ncero Colnqa

/rt/1\ -- /.r/r\\Ei,- [FJ"'
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AaHIIbTX eqe MaJro, Ho rrMerou{r{ecfl B 3To}I naparpadre fror(a3r,rBaror, arTo noJre6a-
Hld.fl SHaI{a I4 BeJIr4{rAHbr TTOJTHOIO rroror{a BrrOJrHe peaJrbHbr 14 XapaHTepHbr He
TOJrbr(o AJr.fl rroJrrrpHolo rroJrfr, Ho vt Atrfr Bcero o6u{elo rroJrfl, ftaK 6buro y,lie oT-
Meqerlo Har{r{ B tl] u 1161. HeAasso coo6qeHo [{7] o 6rrcrprrx xone6auraRx
(r 5 paa Ba Hecr(oJrLxo guefi) peayrrlrrrpyrorqero N{arHr{rHoro rrorona no AaH-
EbrM MarHl4rHbrx Hapr Maynr Burcon (n upe4erax;!_60' or qerlrpa gracxa) aa
o6oporrr 1431-1437; uafi4euo rar{?r{el alro rroron Ba aror nepr{oA ocraBaJrcrr
orpr4r-(areJrr,urru (n clrbrcJre l'iulFs). H co?r{aJreHr4ro, trrB-Ba norepu upr{ paa-
perrreHr{I4 23" x23" raurfopuaqrzr4 o rroJre^s0% Bcex aJrer{eHroB (cu. xoueq
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1 Cte4yer rrMert B Br{Ay, qro oArro trfiTEo r,ro,ir{er Aarb troror{, cpaBE[MLIiI c TIoJIIJLIM
troronoM o6qero ronr ConHqa

900 ?

@nr. 16. flpunrep pacrpeAeJreulrs orsomesnfi EsIEN (rovnu) nZrlZ*
(xpyxrr) tro mrrpore g.ra aannceii o6qero nonn 27,Yll 1965 r.

S 2) u rroflBJreHr{fl BpeMeHaMIr Ha xaptax rroJleiar oAHoro roJIbKo 3}Iafla (qpefi{
rryJrfl) TpyArro cr(aaarb, B r{axoii }repe arrr r{BMepeHlr.rr orpa}fiaror (iaxru-recxue
Kore6aHr4E noroHa o6II1 er o II o JI fl, Ho l{eHoroplre I,rB HI{x, ro-B}IAI,I1\IoMy,
peailr,Hr,I (pe.r, uoxteT I4ATI4 JII4IXE, O TeX CJIytIaflX, KOrAa Ha AIICHe He 6r,UtO fifl-
10Hi n.flrH& He Br,rAerflJIr4cE' rlprr onpeAeJreHl{rr rIoToHa 1). TaH I4JII4 l4Haqe 'i'rqa-

1€JrbHoe cJrelr{eHrre 3a o6quM MarHr4TrIr'rM rroJreNr corHqa c ToqI{I4 SpeHLr.g llbl-
gBJr€Hr{fl 6r,rcrprrx Korre6aHr.rit rrorona rrpeAcraBJlfler orleHb 6o.,rr,utort r{Hrepeo

4Jrfl rroHrrMaHr'Ifl npr{p0A6I rlarHr4rrrofr nepeMeHHocrr{ 3Be3A I4 ctt,rruqa.

S 5. ABTOKOPPE JI'IIII4II O JI YKT YAIII,Tff IIO JI fI
fir KPOCC-KOPPEJIflUI4I4 IOJIE - CKOPOCTb;
PASMEPbI MATIII{THbIX HEOIHOPOATIOCTE}I

Onpe4ereuue KoppeJrflr1rrtr Melr{Ay coceAnlrMtr ornJlorrelluflNrl{ (auroxolt-
peJr.flrlrrtr) R Barrrrcrr troJrfl (I{JrI{ ryseBoii cHopocrlr) rIoBBoJIfler cyAl4rb, n HaHcfr
Mepe orynryarluu Ha Baurac.rrx orJrrrqarorc.fl or cryqariHr,Ix. O6ilacrb cvlqecrBcH-
HOIO OTJrr{q[g noDs{],IqtreETa aBToRoppeJI.f,IILrrI oT HyJLfl saBLICrrr Or xapaHrep-
Hbrx paSMepoB MarrrrrrHDrx DJreMeEToB. Ecru llit a#nr - orr(JroHeHrrfl o'r apI4+-
MeTr4qecKoro cpeArrero 3HaqeHr4fl (" prgy m3 n vsMIepeHHLIx orr(JrorreHl,Illi caN{O-
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l]racUa), ro Hoa([{r4r{r{eHr aBronoppeJr.flqr,rr4

n-m
zsr

t,,, : -L )i u; ui n,l"" tL-tn 4
i-1

t18l
n

2"?,
i:I

(5 1)

rI] m - ropflAor( aBror(oppeJr flr+ill (tn : t Aaer HoppeJrflttrr,rro Melr{Ay coce/I-
H[MI4 qIeHaMrI p.frAa, m:2 - TO ]r{e, AJr"fr BCeX qJreHOB rlepeS OAr4H r,I T. A.).
llcrr,r (ruyxryarlr,ru o6paavror oAr{opoArrrrfi oareHrr 4nrannr,rit pflA, ro no Mepe
yBeJrldrreHu.fl ,? MolI{Ho yAJrr{rrr4Tb prrA Tar(, qTo6rr qr4cJlo raBMepeHHbIx roqex AJITI
Jrlo6oro m Bcetqa 6r,rno o4rauaxoBbrtr{, paBHr,rr{ /y', ror4a Br{ecuo (5.1) 6vaeu
14METb

N

ui.u,rl Z "i .

i:t
(11.2 )

,(.nrana Barrr4crr rroJrrr Aerrrtrcrr Ha 1/ -- 150-300 paBHoor.crofltrIux roqen;
rTHrepBaJr r[e]r{Ay roarnar\rr4 cocraBJr.ser o6u.ruo or 0,5 4o 1,0 tril, rtlrv or 1",5 71o
3" (na Ar{cxe Co;ruqa) . Brrqr,rcneur.rrr BeJrr4cb [,o nx:20 na oJrexl.poHHo-cq(]'r-
uoii lrarrunel. FIa $ln 17 ilpr.rBoA.rrrcfl aBronoppeJrrrqr{oHHErexpunue (u.H ).

He uopMr4poBaHHr,re (Zurrri?, - HaBepxy) rr HopMr4poBaHHrre (5.2) (nnr,ray;

AJr.fl prrAa aauucefi: cpiAu.n.a ua 10 raHr4x npr4Brix qra l0 paBpeBoB aanracefi
IroJrr - B rleurpe Arrcxa (y.racrox 240" X 240') l4.XI 1.964, r. (n lnuulr
1,5250), cpeAHr4e r4B AByx nprdBr,rx /(rrn AByr AJrr.rHHLrx Banr.rcefi noJrflprroro
rroJr.fl (o, W-xpaa 4o fl-Hpaa) - 4ra lY- r 5-nonrocoe 18.III 1g60 r.,
o.l( H o B p e M e H H o BbrrroJrrreHHEre Har( AJrff ilu:F,rr\r 1,5250, raK 14 A"rrailuturt 1"6103. Sanr,rcu BeJrr4cb c DagperxeHr.reM 2",b x 9", cxopocr.r,m l',
e I cen. r{ nocro.ErrHofi upeueuu 2*,5. Ha,r.oii xe t}nr. 17 (nna4pa'rrr) upureTleua
a.H. lJitA S;ryHryaqlrfi I4HreHCIdBHocrlr KaJrrrrlr4eBr,rx cner{rporeJrr4orpaNr}t,
[oflyrreHHa.E n [19]. Flecuorpn rIa r{BMeHeHI4rI ltourpacl'a rr paarlepoB fiarcer
ca.-cerHra c qr4r(Jror,I conne.urolt arTr4BHocrr4 [20], uarru a.H. xopouo corJra.
cyrorcfr c a.r{. AJr.E Xanr,rlraenofi cerKr{, r,rauepennor,i n 1953 r.; B To }r{e BpeN,rn

i:T._ t2ll.A.rra {nynryarlraii no;r.n, BarlltcaHHr,rx c orreub Ma"rr6n\r orBeporrre}r
(2',5 x 2") , noxaaueaer cyqecrBeHHoe orr{JroFreHr4e or BCex arr,rx AaHHbrx
(xpyrrHra); aHaJrolr{rrHbre [21 ] a.x. rroJryareHbr rar{H{c s lt22l c 66,trrruran or.-
Bepcrr{eM (2',4 >/. 6") . L4u Br4,r{rrM, rrro, HecMolprJ Ha cyrlecrBeHHoe paBJrrrrrrre
(repxnufi pvc. t7) a.x. (e a6corrorunrx e4rzur,rilax) AJrrr rleHrpa Co.ur,qa (rpc-
yronr,uznlr) I4 rloJlrocoB, a rar(H{e 4"nR N-notrroca (Hpecrbr, 66ntuue auauenrnn)
u S',-nolroca (rouHl.r, r{eHrrrur4e auaueuraa), orHoc}rreJrbHr,re a.H. (nuuay c[ur.. 17)
rrpaxrr4rrecxr{ ol{I{HaHoBr,r, ecJII4 He cqllTarb uo4,r,eua nceft Hpranofi r.ra_aa
B[tltfl]d.lltl Ue6O.nr,uroro nocrorrHHot'o cpeAHero nonn (ua uportxenulr -30")B AByx oryrlaflx. He nrrar,rnaer cytqecrBeHHoro paarrrql,rtl N{e}r{Ay orHocl4Te.rrb-
HbrMI{ a. H. Tanlrte pasrr4rlr4c luuufi, B r(o,fopr,rx BeAercrr Sarrlrcb. 3ro secb},ta
cyrqecrBeHHo, raH xax o6e Jru:F'!r\\ [re3aBr4cr{Mo r{oHrpoJrr4pylor Apyr Apyra.
Cornacr,reMelr(Ay ?"5250 lr 1,6103 BrroJrHe ecrecrBeHHo, rrocnoJirrny arrr lrrrHutr.
6rraexu Apyr K Apyry no uy6rane o6paeonanran (cu. t4]). Hecxo.rrr,xo Heo)firrAaH-
ur,r 66.rrr,rurne (a6conrorur,re) ana.renu tr t'ilt, Alrfl ],6103, qeM AJr.E XS2SO; DTo l{o}rrer
6rrtr, cre4croraeu noo6rqe 6onee ynepenuoii Barrr{cl{ uoner,i n },6103. .rey s },5250.
Boauonrno ran?r{e BJII,r.flHI4e paailrlrqllfl xarr,r6poroH, B qacrrlocrr4 r4g-Ba paaJrr{-
'rurr ryrreBbrx cHopocrgfi sa w- u ,9-xpaax conHqa A.na o6erax rm:r.mii: pairuur.re
cxopocrefi ua 30-40% yE{e },ro}r{er BhrBBarb ed)rpexr yABoeHr,rfl r?,, BbrpaffieH-
Horo B ecz. O-renvl.Ho AaJree, sro 66Jrr,rrrue anaseHr,rfl- r,r, (ecz) g.na /{-ro;rrcca
(uerra g.ira ^s-norroca) ol'paH{aror ynaaanuufi aurue a$die*, *u"n r,.rrofi acrau-
MeTpI{r4 rroJrrrpHoto noJrfr.

1 Arrop BEIpaE{aer 6;raro4apuocm H. B. Iogonurxony Ba cocraBJreg}re uportlaMMrtr
II-BELEOJIeEITE aBrofioppeJrflqr{onEr,rx fiprrBErx ua 9BM <I\{nscn-lr> u L fl, Bacr.rlreiofi aa
oocy')r{AeEr{e BotrpocoB' cBrrBaEEbrx c trpEMeEeEueM fioppen.qqroEEoro aEaJIaBa.
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Xopomee coorBercrBrae a. H. r{alrrdx Ia [19] orpamaer xopouo uasecrurrfi
$aHr ouenr recnoft HoppeJlfl.rlrru Me]r(Ay Marllrlrrrr,rMtr rroJr.flMr{ r,r ransquesofi
xpomoc{epuoft cerrofi HaH Iro [o.IIo)I{eHr{Io, TaH I/t B cMr,IcJre coorBercrBr{fl Ea-
rrpfl)HelrH.ocrr{ Iz.flpr(ocru (uoc;reguile AaHHbre Ha Bror cqer cM. n 123,241).
CueHrp Morquocrr{ AJrn ocpeAirennofr xpunoft (r,ra a.x., [pr{BeAeHur,rx Ha $w. 77 ,
HpoMe AByx, AaBrrrr{x rrocro.Elrrroe rroJre Ha yqacrfie 30"), npune4euuufi ua
$rar. 18 r BbrrrrrcJreusuft c troMoqbro DBM no {oplryne

Ee rronaBr,rBaer Etrqero EoBoro rro cpaBtrouzro c uafi4errHr,rM B [21 ], mporrre paaee
se6orl[oro MaHCrrMyMa AJrrI xapanTepnoft AJrr4r{r,I 5",2 : 4000 nn,

+0" zo" lo"

E(k) : +\,'*cos krdr,
0

(5.3)

*),(tL+xn) 
/,0

Ik)
50

2,,

Ek)
4.fi3
i
lt

Z

fi

l

0

3l l8 10,5

40JO20t0

r (10-arna)

tDur. 18. Cuenrp Mor[qes'I'[ g.nn cpegrefi aBror{oppeJrsquorroft
Rprnoft frur. 17

Bruray ron[ontre qrrcJra h :2n11,, rAe ), - xapafireprrbrjt paBMep (cDepxy,
0yett)

Paccuorplru BJrI{.EEr4e Ha Batrr,rcrr MarHrrr}rbrx ro.rreft rar(r4x Idcmaxralotr{ux
rnx {antopoB, HaK uryMbr rforoyuuornureneft ra xone6asran zao6parneullft. IIpu
6o.rrrruoft uocro.aHuofi BpeMerrrr {ryrryaqufl rryMa (4po6orofi a{{eHr) gon-
roro ([ep[oAa) Mo]fier 6rrrr, oruu6oqHo rpr,rH.ara Ba peaJrrnyro {nyxryar{ux)nonr (cu. urarxe), oco6euuo [pr4 MaJrbrx orBepcrrdflx, KorAa rrryMbr cpaBrruMr,r
c crrlEaJroM or o6rqero nonr, ,ldpoxraHrrfl rrprrBoAflT r( 6rrcrpouy trogBJreur{ro rr
Illcse3EoBeHraro o6nactra froBbrirreEEoro rrJlrr tror{rd}fierrHoro (ra 4axe o6parnoro
anara) rroJr-a, qTo rrpr4 EetrpepbrorroM cxaHrdpoBarrrrr4 aafifiruercfi Kar{ $ryrtya-
qI{E rIoJr.E. Sror a{{exr raniifie cr{Jrbrree Bnrpamer{ AJr.rr MaJrr,rx oraepcrraft, tan
naH oHr4 cpaBHrrMEr c aM[Jlr4ryAofi 4poxanux. !4a BbrrrcHeHr4.tr poJrr4 err{x BoB-
uyulenufi 6rrnz c4enaHr,r salrldclr c paaJrr.rtlHbrMu paapemeHrr.rrMrr ra uocro.snnoli
BpeMetrE T r{aK (qucrblx) ruylror (D3V (npu Br,IHJrroqeHr{oM MoAyJr.rrrope rroJrrr-
p_raaaqrau), rar( I{ [ryMoB. cBraauHbrx o Apo)fiarrr{e,u raao6paxrenrafi ra myMaMr,l
OAy. flpu arou raao6paxtenue Co;ruqa He cnaHr{poBaJrocrr, rroA[ep]r{rdBaJrocr,
a dxrncrapooarruoM rroJro?fierrr4r{ Ha rqeJrr{ crexrporpa(ra, a aauracr ua 0II[I-09
IIrJra c roft cHopocrblo, c noropoti o6r,r.ruo Batrtr{cbrBarorc-a Marr{r{THbre troJr.rr
(1" e {s, u : 30 fi1" BaZr, t) :60). J3ce Barrr{car{Hr,ro rar(rrM cnoco6ou {nyr,-
ryar{I4I( BbrBBaHr,r, oqeBrIAHo, xone6anr,renr lreo6paxeur,rft ra ruyuaruu (DDV.
-]l ra6n,9 upune4erlrr Aarrunre o6 a.r.nx r{BMepeur4.fix, a Ha r[ur. 1g caMr4 a.H.
AJrfl r{a}r{Aofi 4atu.

Co6pauuue ua {rar. 19 a.r. Ail.fl [ryMoB rronaar,rBaror cepLets]rbre paaflr4rrr,rfl,
r(oTophre, [o-BrlIAIIMoMy, n 6onruu{H0TBe cBoeM cBrraalrbr c HaJII4arrzeM IdJrIr or-
cyrcrBneM e6fiti,au orBepcTprfl none6nrorqeficg o6.rracud Nrarulrrrroro troJr.fl c aM-
unu'r'y4oft xo.ne6auraft, 4erarorqefi a. H. I{Jrr{ cxo4noii c Barrrdcbro $axrnuecxoro
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Saulrcl uyrroB
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'la6nurqa I

O6r'sHaqcnrrR
rra $rlr. 19

Bm

.[ara, 1964 r. M lty,rnrirP

215

il,0

5,0

2,5

paCupeAeJIep:lIfl rr}ilfl,I{JII{ oTJIIITIHoft oT HeIo. A.x. o4urar TOJIIRo llIyMoB 1'aH-

H{e cr{JrbHo SaBr4cr{r or nposparrHocrl4 LI IIocrorIIIHOft rpelreura salrucu (cpannu

ABe Banrrcu npl4 BLIr(rIIoqeHHoM ADP 13.VII w 14.X1 1964 r.). Cpaonuuaa atra

ruyMoBEre a.H. C IpI,IBeAeHHLIMII Ha {rar. 17, MLI BI{AI{M, qro BJII4.aI{I{e myMOB

rr.romer 6u.rb ana.IureJIbHEIM. TaH, Haripl{Mep: EopMr{poBaHHBIe a H. t21)
tl22l rlerrr{Ho}r Jre?r{ar, Kar( HerpyAHoy6eAl4rbc.rl, B npeAerlax uryMoBbrx a.H.

{rar, 19. floCxo;rrny rr, (0) 4na (uIyI{oBbIx)) a.I(. Aocrl{Iaer IaIIoIAa 3ua'Ieunfi,
cpaBHr,rMbrx c reMvt xte AJIfl o6r,r.tutIx sanl4ccii noJIfl (Bepx $rar. 17) , AI4cKpI{I,II4Ha-

Uu.s nyuorrr,rr cfryn.r.yaqufi, CR.flBaHHbIx c Apo]ItaHIIeI{, Hc rIBJIflercrl upocroi,i

lll.vI r

13.Xr

14.XI

2l. xI
2IJ.NI

B r,rtt,rrro'terr

Bn;tro,tt-tt

B I,tftJTIO IIIII

I J n"-t ro.t er tr

))

2",5x9"

2",5x}',

2:"5x8',

1"5x51

1"5x5" 1

2,5

,)
)8)

15,8

7,5

30

30

60

30

30

1

2

3

4

5

tlt

1,0

rDur, 1 9. AnrortoperraqlroHrrsre r(prrBhle Ailfl ibny-Kryaquft
cnrEaJra rrpoAonbrroro troJr.s, cB-fi3aEEbrx c ROJIeoaEI'rffMtr

uao6parxerurft r'myMaMrr @EVl(o6oauaqeEtrff cM. a ta6n. 9)

Aagarleft. Brr,ilo 6rr BecE,Ma Ba)fiIlo ,ICcJIeAoBaTb srOT BoIIpoc noApo6Hee' xOrE
EeJIbarI He corJracldTE,cfr c BDIBoAaMu pa6oTbr [25],.Iro a.fi. I{ IIx c[eHTpbI xa-
paKTepI4Syror, cr(opee, ([pofiycHHyrc) cIIoco6Hocrrr MeroAa perrrcrpaqurr'
seM caMr roHxocrpyxtyprr",poyrrryurlru (rpauyr.Erlr4x, o6qee uone)'

B CpegneU paCCTO.frHr4e, CoOTBeTCTByIOrqee rr. : 0,5, COCTaBJI.EST AJIfl IIa-
urux a.H. Styxryaqnfi non.s 13.III 1966 r. 7" ,7 , xorn AJr.rI orAeJrbHhrx a'H'
oso Hore6neics or 7",1 go 9",2; g;.x 14.XI 1964 t. ara BeruqrEa cocraBJlfler
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7,5; yxaaauHbre Buaqenws 6nvtattu n r{HrerpaJlbr{oMy uacrura6y a.H.

flageuue a.K. Ao HyJrfl, I\{o?fiIro cqlrTaTl, r4MeeT MecTo Ea paccro.aH[I4 -20",
BoAMoxreu ne6onr,uoft BTOpI,IqHbIfr MaHcI{MyM rIpI4 30", Ho IIoflBJIeHI4e elo Mo)n-

tro orMer[Tb He BoerAa. He racHnrorreua BoBMoE(Hocrb, Irar(oHeII, tITo MacIrITa6
KoppeJrflr{uu 4.na r[axruuecnr{x $nynryaqufi uots }IeHflerca or crlyala.fl It cJIX'-

uaro-, goc.rrrafl 5",5 l unu gameMeIrbIxI,Ix BHa'IeHtr'Iii, yltaBaHllbrx s [21] v [221 ,

oAHar(o B STOM Crysae BJrr{frHr4e rrryMoB ycr4JIr4BaeTc.E I4 OqeIIRn I-IeyBepOHHI;Ie.

Ta6;ruUa l0

f Rcrorpalrnra A.IrIrrr tlartrrrrHlJX .1Jr€tlorrroB

F

\r*dm:6",8.
0

| ,-,,,,,,, It_lI'l,l
HBaTOp

-T--
I

S-rrrloc N-a S-aHsarop

o-4"
4-8
8-tz

1.2-16
16-20
20-24
24-28
28-32
;)z-.1t,

36-40
40-44
44-48
48-52

61 r

207

264.

310
185

205
r39

89

7L

63
46
48
21

713690

19

44

58

t0'2

6t)

87

5:l
47

32

16

I
b/
70

9B

7 
(,t

90

70

50
46
40
16

27
t4

6i
209

231

293
194
2tI
151

109

8l
69
39

47
:l(-)

94

203

235
zt4
138

130

121
88

65
52
3B

a);)

22

1495 1574

7t
269

280

283
1.49

175
106

73

5B

42
2l
3l
16

2t
71

63

100

8l
9B

59

57

48
J)

25

ZI

IL

1t
65

71

1il.
90
82
86

57

34

38
2_l

28

1g

cy*u,...1 ,rou L72b I aru

llpe4cran"iraer I{Hrepeo pacilpeAeJreHr{e [rrrrn (Borrrr)) rf,nyxryaqufi o6uqero
MarHI4THoIo nor-s .l- lr /y'-uonapHocreft, HaxoAr{Moro rr3 cTaTr.rcrr.rqecHoro pac-
rrpeAeJreHr{fi 4nrau ^S- r.r ly'-arenrenroB Ha caMr4x Barrr4cflx ($ 3). fucrorpaMr\,rbr
4nran ,S- ra /f-aneuenroB AJr.tr o6orax rroJrrocoB, a taHEte AJrrr DnBaropr4aJrbHErx
BoIr fi N r,r S or anBaropa (n cry.rae eanraceit rro BceN{y 4ncxy) crpor{Jrrrcr, AJrr{
xax4oit Aarhr, yxaBanrloit s ra6n. 2. Onra ue [or(aa6rBaror Hafir4x-Jrr{6o cr,rcrelra-
rl4qecr(I4x paarr4rrl4fi co BpeMeHei\,r, rrogroMy B ra6r. 10 u na c[ur. 20 trpr,rBoAflT-
ctr cyMMaplrbre 3a necs 1965 r. rr4crorpalrNrbr AJr}rH .9- lr /y'-orxtouenraft 4nr
o6orax rroJrrocoB (uanepxy) r.r Dr(Baropa (nnrasy). trl[x cpaeueru,re He r]br.EBJrrrer
cepbe3trbrx paalrnuurt: AJr.E rroJrrocoB Ha6rroAaerc.n ue6onrmoe orHocr4reJrbHoe
yBerrrqeuue r{acrorbl Kopornllx aJreMe}rroB (c l{16") r.4 yMerlbrxeHr4e rracror Arr4H-
Ilbrx eJrelIeHT'on (c l)20"); ero Molxer 6rrrr. orsacrrr cBflBaHo c BJrr{rrHr4ea,r a6-
rlexra fipoenrtrr4r,r. Br.rAno fipeBrirreHr{e cpe4neft Arrr4rrr,r J-o"iieuen.roB Ha ly'-
loJrroce nag gnranoft 1y'-e.ne,r,reuroB, rrro noArBepJfiI(aerc.a AaHHr,rMr,r ,ra6n. 6,
ua xoropoft cJreAyer, qro B cpeAuelr orHorrfeHws )"s l)uN: 1,BG Ha lf-ilorroce.
,("na .S-norroca raftoro nepeBeca paBuepoB ue o6napyxr{Baercfl, ra raa ,la6;r. 6
cJreAyer f" /fur: 1,00. B coorsercrBr4u c qaororr{brM pacrpeAeJreHrleM no AJrr{-
sarr.r [1 ] rr roArBepAr4Brrrurr ero pacnpe]\erreHrde peByrrrrrarou [26 ] r:ranurrft

1 3naveuue, uafi4enuoe l. .fi. Bacrrr,eaoft 4;rx namefi Barrrrcrr norx 13.VII 1964 r.
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I'l-nomotocnt S-notrnpaocnt

ltlt
.18 +B +0 AZ 24 tb +B 56L

Onr. 20. Cpe4une Ba Becb 1965 r. rr,rcrorpaMMbl AJrtrr{ s.rreMetToB o6rqero MarrrrrrEoro tro.rrrr
Ea lV- rr J'-uonrocax (nepxnrx) E Ea afiBarop]IaJrlnllx Borax H ceBepy rl rory or gr{tsaropa

(uuxnnx)

MaHcrIr,IyM cocpeAoroqerr B uurepBaJre 8-{6". Tax xre KaK AJrfl auaroutsHblx
rr{crorpaMM 1964 r., EapflAy c ocnoBnr,rMrr Mar{cuMy}raMr{ B o6Jracr[ 8-L6'
xopoltro BbrAeJrflrorc.rr Bropr4qEbre Mar(crrMyMbr B r4rrrepBaJre I or
20 go 24" u rraMeqaerc.E He6oJu,ruoe yBeflurrelrrre qacror B o6ilacr[ 44-48".
Ocnoruoft MaKcr,rMyM xoporrro coorBercrByer yABoeHEoMy paArrycy HoppeJIflI{I{r4
7,5;tra ta6n. 10 BI4Arro, rrro AJr.s troJrrocoB Dror paaMep r{Meror B cpeAEeM 62%,
a Ha SHBarope 47o/0, r. e. B cpeArreM troJroBr4Ea r{Jrtr EeMEoro 6onee or o6[{ero
qlltcJla Bcex MartrrrrHBrx aJreMeEToB, r(aH eToro tr cJreAoBaJro o)fiuAaTb. floluag
ArII4Ea aBror(oppeJrnrluu (onono 20') xoporno coorBercrByer Bropr{qHoMy I\,IaH-
cI4MyMy r{ cxaqxy n rplrnofi pacrpeAerretutr y l}44-48' (oxoro 35 000 r"u).
Stor xapaxrepurrft paaMep coorBercrByer cpeAHer{y paBMepy cytreprpaHyJl
corJracHo [27], Oguaxo qrrcro MarHr,rrHrrr,\ eJreN{eHToB TaHoro paaMepa EeBe-
JII4no - cocraBJrfler ne 6olee l0% o'r o6rqero qtrcJla. Bropzunrrfi MaHcI4Myrr
AJIfi AJrI{H 20-24' (17 000 HM) B:,ltrBr.rrercfl roJrbno AJr.E Maruurur,Ix sJIeMeH-
ton (oxono 250/o ecex aJreMeHroB); 6uno 6u trHrepecHoHafir[ ero otrrurlecHnfi
aHaJIor, Tar( HaH paaMephr Can-Hneron xpoMoc{epuoft cerxu BCerAa Bbrlue
arofi Belr,rsur{rrr - oHrr Bapr,Lrpyrorc.fl or 30 4o 90 ruc. nu, 179,241.

Hafigeuune r{aMrd xapaxrepnr,re paa}Iepbl L2-76, 20-24 a 44-48" o6-
paByroT nocJreAoBareJrbrrocTb, I]oryrlarcqyroc.s uosTE Y A s o e E I{ e M trpe-
AhrAyrr{ero, cxoAnyro c <o6eprouaMr{D rrer(oroporo crallrrouaplroro Hone6arelb-

3Z,u/8
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Horo cocro.EErllfl SaMarlll{rreHlroit (ffiIrAKocTI{), HaK aro 6r,rno otrreseEo rraME
TaH)fie s [1]. 3ro HaBoAr4r IIa MbrcJrb o cBflBrr o6rqero MarHHTHoro noJrfl c rroJreM
cHopocreft, xapaxrepr4ayrcrql.ru ABr4E{eHr4e trJraBMbr r{a noBepxnocru Conuqa.

Ha soaMoxtr{ocrb cllrrBrr ttowt H u cxopocreft u yKaBbIBalor oJreAyroqr4e co-
o6parxeuua. Bo-repnux, AJrfl npoc:rort o4nolrepuoii paArraJrbnoft rpy6xu cuno-
nnrx luuraft' npu ycJIoBtrtr BMopoE{eHHocTI{, 3Ty cBfl3b Mo}I{Ho ycl\[orperb II3
ycJrotsIlIfl coxparreHtrfl

S IIu : const, (5.4)

rge ,S 
-"trJrorq,aAb ceqeHrrfl rpy6xu. ,(anee, ecJrrr yMrroxrrrM ooEoBEoe ypaB-

EeHr{e rr[ApoMarEerr{r(tr AJrfl trpoBoAsqeft mugnocru (or6pacrrrarr qJreE c Ba-
ryxautreM uoJr.fl, trocnoJrbny oE cyrqecrBeu roJrbno Afifi 6onbmrix (nopa4xa roga)
urrrepBaJroB rperueuz)

ofi:rot(v x H)

Ea Bertrqr.rEy H s toft xe ToqKe, To IloryquM trocJre ocpeAHeEl{fl tro BpeMeErr
t_t

'#: [I'rot(v x tI)'

fI n ryp6yneHruocrr.r BauyrrJBaHr4e cuJroBr,rx rurlft rpr.rBoAr{r

(5.5)

o6rr.rso n ror{y,
0-Hz1 - ^r,:To at >u, r. e.

_t
rrpaBa.Euacm (5.5) troJrolr{ureJrsua, rr ecrn?40, ro rot rr x

X H -, d2, T. e. MelnAy cpeArr{Mr[ u u If AoJr]fir{a 6rrrt, noppeJrrrj\trtr.
,(na nOncnoB r(oppeJrrrqufi Uemgy flpoAoJrbHrrM [oJrcM /1 11 u cfiopocrbro rro

Jryrr-v Bperrrr.n 6bIJIa p.cnoJrrrBoBaEa BanI{cr) o6rqero uors 13.iII 1966 r. no BceMy
ArrcHy oArloBpeMerrHo Ha AByx ypoBHax aruoccfeprr corinrla - 16103 u ]"5250
(paanuqa yponueft -260nn), flpumepbr arr4x aaur4celi Aarrbr rra $an. ZL; gla
cnopoc'refi 6ru upone4eu nnannrrfi cpe4urafi xoA o'r. W- Ao Z-xpaa AtrcKa rI
paccMarpr4BaJrncb tllyxryaqzz u 11 orrrocrrreJrlEo aroro cpeAHero. I4urepnat
nrr6uparcr ran E(e. rtar{ rr B cilyqae aBronoppeJrflr\\rv., A.luuofi^300,,, orcryun
IIEMHOTO OT RPAfl AI{CHA, tr AEJII4JIC,I HA PABHOYAAJIEHHEIE ("A PACCTO'IHI4E
2",85) ytacrxrz. flo tfopuyle

L <uu>o: y T[trs1pts ' (5.(i)

rAe

(uH)

Bbrstrcr.flrc.E xoe$rpuqrzeur npocc-Koppe.rrtrrlr4l[. HenocpegcrBeHrro na $w. 2L
BrdAIlo, tlro MerfiAy BarruotrMr'I rIoJIfl Ea AByx ypoBrr.Ex cyqeorByel xopoltro BbI-
pazfieHrra.fr KoppeJr,frrlr4fl; TpyArro cyAurr, 6es srrqracretrrrfi o EaJrrrquu raxriii
cBtrBuI B Cilyqae IroJIe - cHopocTt, TaK Har( rra3 SaMeqaeT Hoppen.sql,Irc, ecJIIr
roJrrrno A:)0,5. OAuano AJr,E cnopocrefi sa AByx ypoBrrrx r(oppeJrflr{ufl ro[(e
xopomo saMerEa. B ra6n. 1t uprane4eurrr peByJrr,rarbr Bbrsr,rcflenuft (ua eJrenrporr-
uo-cserHofi MarrrrrHe, cNr. rpr4MeqaHr.re r( crp. 41) xoo$rlur{r4eHTa /r gua paa-
Ilr,rx. pa3p_eBon (mupor) qepe3 Ar4cK Conuqa. Mr,r nugutu, uro ft, nax uparu-
tto, ) 0,5 4rx cs,Eaeft Melr{Ay rroJrflMrt rropoart, u cxopocrflMtr tropog}rb Ea AByx
ypoBE.sX. o4n-axo AJrfl noppeJrflqr4r{ rroJre - cHopocTb seilusllEa ii ue uo4ull-
Maerc.E nrrnre 0,2 (n o,quou cryqae 0,28). Hponre roro, rvrbr BEATTM ua $mr, 17,
uro noas{zquelT aBror{oppeJrrrqr,rr4 rra paccrorrHr{[, coorBercrByroqeM pa3-
Hr{qe ypoBHefi },6103 ra 1,5250 (300 nu), BcerAa or(a3hrBaerca 6onrme noe{-
tfuqraeura Hpoc,c-HoppeJr.srurr{ Me}KAy rroJrflMr4; aro yxaabrBaer Ea To, rrro y}r{e Ha
paccronEr4r{ -300 nn,(guauerp rpauyt) cBflBb Me}r{Ay roJr.EMlr s aHa.rurLrtgoii
uepe ocua6eBaer I{ 66nbrua.a qacm, I4sMepfleMf,rx o6n1ux noleri cocpeAoroqeEa

LLL
: * ) 

H (r) u (r) ctr, (u') : *t:* (r) d.r, (112s : *\r'(x) d,u, (5.7)
00(i
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@w. 21, flprmeprr oAEoBpeMeEEnx aaurcet *tarnutsttx uo.reft s 1,5250
r X,6103 (6 u e\ u flyqeBux cxopocrefi B rex E(e JIEEr{.rIx (a r a),-uoryuerrlrx

trpr{ Batrrrcr o6qero MarrIrruoro ro;r.s 13.III 1966 r.

B oqeHb yBnoM cJr o e. Eqe crdJrbnee edi$err rrorepra cBflBIt BbIpalI{eE rIpI,I
cpaBHerrrrtr salll{ceff H X a L5250 Ir Ho 1.

Becr,ua rpyAHbrM c reoperuqecnoft rosnu BpeHI{fl rBJr.Eerc-a $axr rpax-
Tr{qecHr4 troJrtroro orcyTcrBr4.E r(oppeJlfir{r{I4 Me}rqy troJIeM I4 cr(opocTblo, oaltr,
r{oropbrii orMeqaJrc.fi Aa}r{e AJrfl afirr,rBf{brx o6,racreft Ha Corurtre [28]. Boauoxtuo,
qro BcJreAcrBr,re 6brcrpbrx tryJrbcalll4ft cxopoctu c trepr{oAoM 290s, uafi4euur,rx
n [3], ara cBrrBr. trJloxo Bbr.aBJlflercfl trpr{ perrrcrparlrl.sx froJI.E, BaELIMarotrI,I4x

o6r,rsHo 6onturoe BpeM.rr. O4uano aror Boupoc rpe6yer nprrcraJlr,Horo BI{IrMaIrr{r
B AaJrbHefirrreM.

S 6. OCHOBIIEIE I'}EBYJILTATbI,
[IPI,{I'OAA MAIHTITHO fi IIEI'EMEHHOCTI'I CO,TI{IIA

flpe4cranraercrr HecoMHeHHr,rM SaHr cpanutrreJrbuo 6rrctprrx (n teueuno
IoAa, or ce3oEa x ceaony) none6aulrfi o6qero MarHl4rEoro no.nx Connqa' trpll
noropr,rx Marlrr,rrlrbrfi rroTon rra o6oflx rroJrrocax r{Jru r1a ncer,i au4r,ruofi uoBepx-
HOCTI{ I\{eHfleT BeJIUqUHy III SHar(, B qaCTI{OCTr{, TaKtrM O6paaolr. rITo CoJIHqe
I,rB MarHr{Trro-oAuorroJr.fipHoro B cpeAtreM o6paaonauufl cralloBzrca 6uuo.napurru
ra uao6opor. Ha6,rroAaerc.fl (Marur{TEafl acrrMMerpLIED ceBepuoro rr ro}firroro
troJryrxapr4.rr - 

qarqe nepeBec B cpeAEeM J-uonapuoro MarHerIdBMa B ceBeptroM

L5250

1 ARrop trprrBnarerrer upo$. M. V6epoft (Boyl4ep, CItrA) aa troJIeBEoe o6cyx4eure no-
IrpocoB cB.rrarr troJre - cnopbcrr Bo BpeMs ero Buarrra n o6cepratopuro.
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Ta6nzqa 11

Koatpifnqueur r(poco-fioppeirrrqtrE rrone - [oJre, uoJre - cftopocrr,
gun aaruceii o6rqero Marrrrrruoro nora 13.III 1966 r.

I
1I

III
IV

0,159

0 ,057

0,564

0, 288

?u-o250:l.tU-ut
X,610ll:IIU-uU
)\5250 11 1- 7'6103 /J 

Il

),5250 u,, - 7.6103 u,,

0,012

-0,078
0, 533

0, 597

-0 ,051

0,193

-0 , 107

-0,225
0, 615

0, 610

rtp occ-r{op peJlfiqr{E

),.5250:l:t,r-a,t
?"6103: II 

U -o U

)"525(\ t:[ ll - ]\6103 lt 
ll

'1u5250 u,, - 7,,6103 4,,

NroN9

+24,8 +20,8

-0, 106

o 028

0,336

0, 559

I
II

III
IV

0 ,029
0,131
(),556

0, 495

0,157

0,275

0,499

0,42.c)

_.2t!,8 
I

sol

-0, 193

-0, 191

0,767

0, 508

noJryruaprrrr - a$$ex'i" r(oropoMy cotryrcrByeT acl,lrlMerpldtr coJrllerrEoli aH-
TIIBI{OCTI4. [DAHt NTA4TAMOIO llAPYruEHII,E B CPEAEEM 6A;TATTCA MAIHI4THrIX trOTOHOB

HaH AJrrr noJrrrpHr,rx 3orr, rar( r{ AJrfl Bceft B[AuMoii uOnycrlepbl corHIIa -
rrBJrerrr.re, xapar{TepHoe, IIo-Br{AI{r{oMy, AJI.TI 6onlrnuucrsa MaIIlr4TIro-trepeMerr-
E6rx 3Be3A, - rpyAllo CBflsarb C ac[$eHrorr.r BpaIr\eHL{.fI. urqe ueuuorosr4creE-
Hr,re, Fro yBepeHIIbIe rdBMepeHrr-fr rroHaBbIBaIOT, qTo BoCcTaIIoBJIeITI{.fl 6aJIaIICa
fioror(oB, Ha6rroAaeMoro Ha ypoBHe $oroc{eprr, He.rIIJstr o}ItlIAaTr' B xpoMocoepe.
Pannnrrr o6paBoM HeJrbB.E oEtr{Aarb ero, [o-BI{ALIN,roMy, B BepxHI,Ix cJIo.flx
arlrocrlepr,t - HopoHe, a raH?r{e Me}IttIJIaHerrror{ npocrpaHcrBe. cenropnaa
Ar'rarpartlra Melr{nJraEerHoro troJrfr IIo rrsMepeHl{flNI c Hofl6pfl tg63 r. no ()eB-
paJrb 1964 r. Ha Melr{[JraHerrroit craHr{r.rrr I1\{P-1 rror(aarrBaer, qro Me}I{rJIaHer-
HOE IIO"TIE OIIEHI, TOHITOCTPYITTYPI{O - 

BEJII,IqII}IA I{ 3HAK EIO 6bICTPO IVIEE'IIOTCfI -r{ qro role oAHoto sEaHa rrorrBJrflerc.E rlo ftpafiHeii r{epe Ha 20% uarqe,'relr
Apyroro (cu. t291). Ecnu uexnJrarrerHoe noJre - rpoAorrll{eHr4e coJlHeqHoro,
r{a qro yrtaslrBaer recHa_s cBtr3b Tex }fie AaHHbrx o Me}r{rIJraHerHoM rroJre c flo-
.flBJreHr,reM tra corHr{e o6,lractefi froBblrrreHHoro MalHerr{3Ma, To ToHr(afr cTpy}t-
rypa },reirinJlarrerr{oro roJrfl ec1'b orpar{teHlre ToHltoli cTpynrypEr o6qero norn
co,rErlzr, a rrepeBec rroJrrr oAHoro SHaHa yHasr,IBaeT Ha rlpoAoJllneHue 3dr{eHTa IIa-
plrxar{rrrr 6arauca, Ha6rr.o^aeMoro B dlorocr[epe u xpoMocd]epe, B Me]r{trJraHer-
Hoe rpocrparlcrBo.

I{apa4y c Drr{N{ o6uapyrxwoalorcrr o{eHb 6rrc'lprre (ut.rpx71Ha cyrox) (cI4lI-
rpoHr,raoBarrurreD r(oJre6aHr{.s, (BBApalr{IlilHl{.a)) noJr.EpHororroJItI (IJoBMo}r{IIo acero
rroJr.s B rIeJroM), rrprt Horopbrx rrr{RoBbre Brlaqeur{rr cpeAHeno IroJIfl r{aN-uonroce
orcraror or rex ?r{e sHaqeHr{it 4,na J-notrroca Ha L-2 AH'I, trro rpe6yer cr(ollo-
c'ru -10 wtwlcen AJrfl pacilpocrpaHeElrrr }{arErrrrroro BoBr,Iyu{eHI,Irr oT rloJlloca
H IIOJTTOCy.

Ilplrpo4a Druri 6brcrpbrx noJre6arrl,rli, HaH I{ orMeqeHI'IbIx BLIrre 6onee 4o.n-
rux xo.ne6anufi, He rrcua, TaH )fie Hafi I{ rlpl4poAa MarHlITHOfi fIepeMeHEocTIt
BBeBA, xnlRrorqeficrr (oArroii rira rrarr6oJree I[rrrepecHblx rr BLIBbrBaIolII4x npo6-

4 tlrl. Hpnrrcrtoii o6cepuar., r. XXX\iIII 49
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ireM acrpo{rraur(r{) [30]. IIpemAe Bcero cJreAyer orMerrrrb, qro qrrcro N{arHI{r-
urre rone6aurr (uecmulraelrofr, r{AeaJrE,Ho npoBoArrr{eft) cr[eprr [31 I uorpe6o-
sailfl 6bI BHyrpeHHIIx uoneft 6onee 106 ?c AIrn roro,.rro6nr Aarr, nepl{o4,6.rrl,tl;-
xuft H ra6mo4aeuorr.ry. llcnra o6cyrr4aeune e$rfeHrrr cBflBaHbI 4eficTrrarenluo
c Har(trMu-To ro,ne6anualru Co;nu4a B II e JI o nr, ro gro Ao.rI;(HLr 6BItr,, rian
crrpaBeAJrr{Bo orMeqeHo n lS2l, Nr e x a H r{ q e c H u e xone6annn (uarRnrnr,le
ctrJrr,r'B cpeArreM nene,ruxra), rax qacrora *G lIl.RB r{ nepl{oA IroprrAxa 2 ,rac.
Ha soeMorHHocrb craqtroEapubrx, (cro.flql4x) BoJIH Ira troBep,ruocru Co"rrHiItr
yHa3blBaer rrocJrelloBaTeJrbHocrb IvraHcr,IMyNroB B rracTorax BcrpeqaeN,IocTtr -\a-
par(reprrbrx AJrr{H MarHr4rHr,rx aJrer,reuron, o6pa3yrorqa.fl uo4o6ue <o6epronoe>
(72', 24', 48"); el-rt MaHcITMyl,rbr Bbrpa?neur,r He peaxo, qro, BoBN,roiItHo, cBflBaHo
c Hapymenraelr xore6areJrbrroro cocro.flHr{rr HonneHqraefi z ryp6ynenrHoclLlo.

,(ra o6:sacneErl{tr lt3rfeHeRnfi nenrstrnbr I,I B Ir a rt a noJrfl AJr.fl Bcero Aucltil
Conuqa Molr{Ho 6rr.uo 6rr ilpuBllerrb ABr{}r{eHr{rr rrrna Hpyrr{.rrbHbrx Hore6asuir
[32], rorAa [oBepxuocrsr,ul crofi ABrrmercrlro 6r,rcrpee, ro ]reAJIeHHee BII]'I'
peHrrr4x cJroeB, ynJrefiafl aa co6ofi Bt{opoffierrHrre cI4JIoBr,re JIu:urirr. Sro npr,rr:e;:te:r
r( trBMeIreHI4trM Haxiroua cI,IJroBbIx ;ruuufi r,Ij BoBNlolItHo, cMeHe BHaHa. C eroii
Toqnn Bpeur4rr 6r,r.no 6r,r [Hrepecuo rrpocJreAr,rrE, r{BNreHeHu.E 11o Bce}ty AircHy
Conuqa, a raxlxe rroBeAeHlre co Bpeilreuelr acf{eHra c A B r{ r a apHI,Ix ya.rr oB
Ca''-xpolrocrfepuoli cernr,r r{ xoJrr{oB noreft n H, ornocr{TeJlbHo xo"r]liroB ()o1o-
c$epuoronorq. lJ [14] uuHaruJrr,r, alro B c p eA H e MnepBEIe cABr{Iryrr,rn Bo-
cror{y (orcraro'l npr,r Bparqenrar,r) ourocnreJrlHo Bropr,Ix, Ho oro c p e g u r'r fr
a$$exr: B orAeJrbHrrr\ cflytla.sx Ha6rloAaerc.a cABI{r r( Br(Baropy, Boauoxino,
qTO pa0[peAeJreHr4e 0rr4x cABr4roB rro Ar,rc]ty IlasHoe u 0]II,I neplIoAII{ecHI,I NIe-

Ir.flrorcrr co BpeMeuerl. Mer-anr,rarI, oAIraxo, ue e{(lexruBeH rlprl uonnotl BN'Iopo-
lr(eHlrocrlr, r(ax tror(aBauo s [32]; uo orcyrcrBrle HoppeJItrqIII{ noJre - cxopoclrl)
roBopr{T B rroJrr,By roro, qro noJre6aHun }roryr B cpaBHr{reJrbHo Itopo'rnoe Bperur
MeH.ETb noire rrpl,r Bbrrroce cr{JroBbrx nr.tnull, JreEtaBIIrIrx Ao DToro trol( troBopti-
HOCTbTO. B CS.flSn C 3TI{N{ CJreAyer OTMeTETr, qro Br,IHoC, fIo-BI4ArIr,IOMy, Mo[ier
peaJrr4soBarlcrr raMerlHo B pesyJi6rar.e xo.ne6asufi, uo ne o(l{eHra (IIJraRy-
qecrr.r)) (buoyancy) , Horopr,rfi 4na o6rqero noritr npeHe6perxulr, HaH rloKaBaHo
a [33].'Io, uTo 6rrcrpr,re xore6anun cxopocrlr c treplloAo]I 290s geiicTnllrerliJ]Io
rrMeror Mecro Ea noBepxuocrra Coruqa, rrBrrfleTctr Br(cnepul,retrra,rr,usrlr ( an-
TOM, OIIIICaHtrLII\I BtrepBLIe B 13].

Ipyran BoBMo]r{Eocrr, rro.sBJrelr}In, oco6euno 6r,rcrpr,rx Kore6auuli, Bo3-
Hlrxaer trpn EecoBrraAerrrrr{ rrarnuurofi oclr rI ocrr BparqeElrs [30]. Llepnoua-
qarE,Ho oua 6rrra orBepruyra 4,na Conuqa Ha ocIIoBC paHHlIx rra6"nro4eIrlrr:i
Xefita, AaRlrrprK rloBoA crIr,ITaTL, qTo r{alHrtTl{afl oob collIIaAaeT c ocrrlo BpailIelrl4a.
O4uaxo a,ru ua6lroqerrr{rr HeaAcHBarHhr ueJlrr, I{aH Bcrrr(I,Ie $ororpa(ruuecirr,ro
lIBMepeHrr,r o6rqero roJrtr, rr orpbrBorrur,r. lto"rrr,r.recT BeHHoe orJrl,irlrre IroJIrr o'.1]

ArrrroJrbHoro, rotrBJreI{I,Ie rorrer,i B cpcAuer{ o4nor,i noJLspHocTI4 ua o6oux ilo"rlIo-
cax r4Jrr4 rra BceM ArrcHe, tr{ilrHr,{THafl acr4MNreTpl{fl ceBepllolo lt loiliHol'o [oJry"
ruapuli Lr Apytrre r[ax.r.r,r - cR[Aererrr,crBa roro, qTo rroH.srrle neplraneurlroi,i
lrar.r.ruruoli ocu Conuqa repfler clrl,rcJr (aa racxnroueHtrreN{, Mox{cr 6rrrt,, ttopoll-
fitrx [por[e]r{yrr{oB BpeN,IeHI,I e 1965 r.): ecnu TaHoBa}r ocr, Id cylqecrByer, Io
ec uoJro?(eflr{e B trpocrpaHcrBe, onpeAeJ]fel{oe na coo6pa?r{eHI{fi crlll}Ierlll4u }lac-
Ilorox{elIu-s oTrrocr{TeJrbHo Hee MalHr4Trrbrx ((Macc)) Ha rroBepxEocrn Conuqa,
AarreRo rre coorBercrByeT ocr4 BpaIqeIJI'I.fl.

,(pyroli cropouofi npo6lenrr,r trRilrr.;rctr crarrrcrl{alecrr'tfi rapaxrep o6rqelo
troJl.rr, B oco6ennocud orcyrcrBl{e noppeJIEt(I,Irr noJIe - cHopocrb, ttro He Aaoll
ocsonanrafi [pr.I]Iflrb HaprI{Hy, Hapl{coBaguyro n [34], Tpe6ylorqyro Hor{ue}IlJltr-
qun no.lefi r{a Kpaflx cyneprpaHyir, rge Berl{ecrBo Breraer Buyrpb. E{dreH'L
Honr{errrpar{rtrd rroror{a rla Hpa.Frx norrBerTtrBnr,rx nraxpeft TeoperrlqecnJ{ }Io?iiotl

4eficlnr,rre,lrLHo troflBr{Tbcfl Irpr{ ABI{?I(oHI,IIr rloroxa cI'IJrbI-Io ilpoBoAtllr\efi xiu4-
Koorr.troilepex rrorr-E t35l (notox nr,r6ltacsrnaercrr rra cepeArlHr,r luefixlr).
OAuarto ntrii4ennnrc HaMII aBl'onoppeJrfirtrr4ouHr,Ie ItprIrJLIe !I rl4crorpaa,II\Ibr pac-
rrpeAeJrenr{rl nOleii I4 AJIIIII rvralHIITIIbIx SJICI{eHTOB rle [OI(aS6IBaIoT ycI'IJreHI{E
qacror y partr{epoB, xapaHrepHLIx IIJITI CyneplpaHyJI, - oHtr{ yI(asblRalor IIa
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cyrqecTBeHHo MellbllIl{e pasMepbl, IIoHaSbIBafl xopolxee coolrBercrBl4e C lIaH-
nirrrrra [19] 4nn $.uyx.r.yaqrfi ranreucr4tsrlocrtr HaJIbqIIeBoft xpouocrfepnoii cer-
xn. R paonor,l uepe NrLr He rroryqvl, yHaBaHl4fi r{a cBrISb SJIeMeHl'oB NIarHI,t'lHoro
troJl.rr c noHBeHTr{BHttuu -s.tefirtal'rr{ - r'pal{yJraMl4. 3ro nroxtno 6r,rno 6r,r cnfl-
Barb c reM, rrlro na r.ny6r,rnax BIJrrc h (nepxuaa I'paHI,IIIa HorrBCItl'IIBItott eonlt)

ABr4?r{eHr/tfl coBepUeHIlo HeyrropfiAorIeHHLIe (eoel,roxrno, Typ6yileHTHlre pa3-

E6Ix Macrrra6oa), He cBflBaulrr,rc c r(oHBeR'urBHbrMI{ ABr4)flerr}I.rrMr{ HI,r}Ke YpoB}Ifl
h, utl,r BaBl4cflx{r{e or arl4x 4nunrcnraii ToJrbKo reM. arro ourr tropo?fiAeFlbr ItoII-
neHqr,refi. B arou cJryrrae r{arHr4T}ra.s aHeprla.g xaorucHblr {tyxryallltfi 4o.nxtua
sepnarbcrr Ba cqer r(pynllol'IacmTa6r.rr,rr (c paal,lepou 6onr,rre IIoJII{oIo Mac-

rura6a aBToI(oppeJraquu) DJTeMeHToB rroJIE, (orrI{erIJIeHHbIx)) or coJIHeqFIbIx nrlreu
(Kyct(oB) [oJlfi, oy[[ecrBylorql,Ix Cp&BHI{l'CJ]blro AoJIIoe BpeM.fl. lir,Uro 6r,r nam-
no r.rafiru cnlr4e,rentc'tBa cyqecrBoBaHltrr rar{rrx uoleit 6o,nl,tuoro uacurta6a.
B per[crpaquax o6rleto rro,]Ifl.

B aaxJrrc,IeHr{e aBrop B6Ipax{aer 6laro4apuocrl ]f. tr4. JIuuOpeHI(o 3a

o6pa6orxy Bau1,rceii rroJrfl, B, I4. lateeny Ba r4BroroBJIeHL{e oroHqarreJrbHr,rx
unmoorparlraii.
fl,ena6pr 1966 r.
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AITAAEN{I/ifl IIA}/}I CCCP

lI 3 B E C T I4I .fI I( P bI 1vI C H O It A C T P o (D II 3 U q E C I( O U O B C E p B A T O p rI Ia
Tou XXXVIII, 1967 r.

NIATIII4TTIbIE TIOJIfI CO JIHETI HbIX OAI{E JIOI]

IL B. Cnteute,H, lio

tr4auepeI'rlr Earrptrifierrrocrrl rrpo/{oJrr,Eoil cocran,rsrorqeft uarnr.rruoro rto"rrr rlarierrnux
IpaEy"'I tr_o cIIeItrpOIpaMMa]\,I_ c tsbICoIiI,IM pa3peIIIeIIlle]I, c]ItIrLIilI n Itpr,rlrcrtoii acrpor][3[-
gecnofi o6cepratop_lrr,r lr u o6cepna.roplru Mayur Brurcoir. IJai'rgero, 

-.rro 
narrpxinelrnocrb

MarElrrrroro Iloltrst H ll oItoJIo 450/s {ane,rrrn6lx rpaEyn rraxolrrrcrr B lrpeAeJrax-orulr6ox Ra-
nepeunii (nplrtlreprro 25 ec). Oito;ro rrerBeprr{ rfate.nr,uux rparryrr ulrem.r f1 , or 25 yo 50 ec,

-30% {anenbnllx tparryJl LlilIeror ruarnllrrrr,re troJrfl rrarprrir{eErrocrsro 17 > 50 ec, B pe1-
fifix cryqafix Bcrpeqalorcfl {raHe.rrr,r c liatrpfl)I{errrrocrrrro rroJrrr oxo;ro 200 ec. AIa|rurruoe no,re
(paxe_JroB nolrr{eurprrpyercfl B Torrr{r.rx aJrer,renrax paB}reporr ncero 1,5-13".

Hanpnmeuuocrb Marnlrrrr^oro rroJrrr r!ane;rr,rr,rx rllalryJi, pacrroJoirierrrrr,rr r.rerrocpeA-
crBerruo rraA rrrTrraMrr, n 10-20 paB Merrbrrre, qelr [arpflfl{cHrrocrrr rro,rlfl rrflTeE, ]r cocraBJrfl-
er Bcero B0-210 ec, Eto uo;ner 6r,rrr, o6r,scnctro <o6renarrrrclr> rpaire.rra lrtlrnTrrrrLiMrr cr'rJro-
BhrMIl JrllrrIrtrMr{ rI MoAJTeIIIII{}r rrporrlrrrroRerrrerr rroJrE B r',rry6r, {arie.rra B (]urrBrr c 6o.rrr,rnoii
trpoBoArrlrocTbro trJra3ilrrJ.

I\{AGi\DTIC FIELDS OF SOLAR F,,\CL]LAI!, lty N. V. Stesttenh,r.- Strcnqths oI
a rnagnelic field longitudiuai_ component_ of laculal granules alc rneasurerl using slectro-
glams with high resohtiot, obtained at the Crirnean Istroph5,sic,al obscr:vatory aidlMount
Wilsou observiLoly. lt is found, that rnagnetic field strcrigttr 11 ,, of about aSy5 offacular
granuies is within the Iimil,s of measuring er'rors (applorin'ratcly !5 gs). ,I1 ,, o{ ahout a rp-
all,er of lacular granules are from 25 to 50 gs, -30q6 oI facular.grariuLcs hai'c 11 

11 ) 50 qs,
and sornetimes thcre are lacitlac witli field strengbh oI about 200 gs. Faculae'maqrrctic
fieltts are concentlatorl in fine.clements by dinicision of 1,5-lJ', oirly.
..- .The magnelic ficld s-tlelgtl, o1 fnorrJai grannles, situa[ed dir:cct,ly-abovc spots, 10-
3it 1i,r,nt as less than the ficld strength of spots and ot1ua1 to 80-210 gs only. Ii cai br: c-r-
plainc_d.by <a strearnliner.of a facirla by rnagnetic lliro:; of forco trntL'slorv"pouol,r:aLing of
a iield deep into a facula in connection rvithl large cr_rnductivity oI plasrna.

Crauonr,rr:cfl Bce 6o.lree oqeBr{AHbrN{, .rro rrByrreHr.re ro}rnor,1 crpynrypri Nrar-
IrI{THolo IroJIfl trBJlflerctr oAIroIt I43 Htll,I6oJree tsiiEtr'rbrx BaAarI B r4ccJrcAoBar{rrl,r
[pI4poAbI coJIHeqHbI{ aHrrlBHr,rx o6lac:rei.i ll , 2]. flpir a'rorurcHnrorrirrerrbHoe
BHaareHlle llprlo6peracr pa3pelxalox{ar{ cfioco6Hocrr] rrprr6opoB, rrpr,rNreurreubrx
Afifl r43yqeHufi Marrrr,rrHoto [o.Trrr. tri[cuo.nr,aosaHr,re B [3] cleHrllorpilrrN{, rroJry-
tlerlrlr{x c BEIcoItr4M paSperueHltoNl r(aH Iro AI,IcHy conurla, TaI( rr IIo cileK].py,
llOltaBaJIO, qTO Hatrp.sTfteHHOCTE, NIaIHI,ITI'IO1'O IIoJIt{ Aa}I{e OaMEIX }IeJII(lIx ilOp,
He rrpeBbrrrraror{r.rx ilo pasMepy o6rrqusre rparryrrbr (I ,5-2',), cocratsJrrrer
B cpeAHeM 7400 ac r4 He 66rBaer MeHErre 7000 ac. He ueutruraft raulepec upeg-
craIJJIrIIor r{ Apyrl{e roH}tocrpyltTypHbIe o6pasoBaHrdrr aHrr,rBrroir o6fiacru.

Oilnrarr rra Balr{i{6rx [porlBJrelrufi axTrlBr{ocrr.{ tra Bcex c'raAr,rrrx paaBrrrr4fi
aI{TI4BIroro qelrrpa rrBJlflrorcrr coJlrrerrHr,re c!anem,r. Il[altepenu.n Mar]rrrrr{r,rx troJreft
B Htrx MotyT AarL cyqecrBeHHnre cBeAoHr{.a Arrr r{ByqeHr4rr ycJroBr{fi BoaHr,r}r-
rroBerrlltfi {anena. ,(ciicrerre"nblro, Bce coBpeMe}rur,re [peAcTaBJrerrr{rr o sane-
Jra.\, Fraflpi,rMep MoAerrL HarpeBa, paspa6oraEHafr A. I3. CenepurrNr [4], MoAeJrf,,
IrpeAJloffielrHan C. B. IlurensuepoN,I [5], ocrroBar{bl raH r{Jrr{ r4Haqe Ha ToM, rrro
o3HoBIIyIo poJIt, B BoBHI4ItEoBeuI,rrI (i]alteJla r{rpacr }'rarHr{rrroe rroJre. OAHaHo r.r3-
Mepenr{e Marr{r.{Trroro rIoJIfl B TaHr,Ix rouitocTpynrypHr,rx o6paaonauuflx npeA-



craBirrrc'r co6oii AoBo;tbuo cJrolr{Hyro ila/{ilqy. QlaHe,u coclror,rr r{B or{eJrlr{r,rx rpa-
Hy.r, pac[oJro]HeHHr,rx {erroqnaN{u u pas6pocaHrrbrx ro nceil axrrasuofi o6na-
crn. flra 'toto qro6r,r rdBMepeHr{.rr }rarr{r4THoro nora ('r'ar H{e, nafi tr uBMepeHr{.fl,
riarrpr.{Mep, npxoc'rra) orHecrr{ x Haxofi-ro onpeAeireHrrofi {axelruoft rpauy.rre,
H;ri1i116 rroJryrlr4Tr) ;/Clofiuunoe rnao6parxeuue Co,nnqa c paSpeIreHI4eM Ire xy)ile
1". ll)crm nplt nprrNrou rpororpa$upoBaHrar4 Connqa rlolxrro [oilyrlrrrb cyulecr-
seriui,rft Bblr,rrpbulr B narrecrBe [Bo6pa]KeHr.rfl Ba cqer roro, qTo gr(crroar.rr(rr.fl

coc'raBJrfle'rr nllrlr,repuo 1/1000 cer., ro upr.r dlolorparluponanrara cilenrpoB c 6orr-
urofi 4racnepcr,reiir (uro cor:epuenno ueo6xoArrMo AJrrr r4BMepeHlr.E Maurr,rrHrrx
rroreii) Dr{cnoBrII{I4fl r\,ro}r{er AoxoAr.rrr, Ao HecRoJrbr(I{x ccH)iIrA. ,I\eno yc;rolriH.rrer-
cn er{e reM, qro Ir6ilwektrle}rrpa Ar.rcna, rAe ycJroBl{r Hau6orree BbrroAHbr IUI.fl
ua6.nro4enuft, $anenr,r rre Br,rAHr,r.

34ecr [peArIpI4I{flTa rrotlblTxa r4aMeprdrb MarHI{THb]e uoln r[axeJroB, r,rc-
noJIbByrr r[ororpa$rzuecrlrii MeroA Ha6ilroAeHu.fi crrenrpoB. Xor.s a1'or r{croA
o6.rra4ael cyrr(ecrBerrHo lrenr,ureii qyBcrBl4Te[Luocrr,ro, qeM ],raN,repcHrrfr c Nrirr-
nratorpar[onr, ou o6ta4aer ur,rcoxoii paapemaroqeli cnoco6rrocirLro no noBepx-
Hocrr4 Co.nnqa (e nepuo4rr xopomr,rx 14B06palr{cHrrrii) , -rr:o rroBBoJrrrer Br,rtroJ]r{urb
r,r3MepeHl,Ifl, coBepruerrHo yBepeHHo oTl{ocrrrrlr4eca H nr,r6pauurrlr {aneJIbBLIIrI
rpaHyJIaM. ,I[.un nsuepenuii uar,ru r{crroJr]rBoB&Hbr Aso ceplrr4 ctrer(rporpar{rr.
O4na cepux rTolvareua Ha cnexrporpa{e 6aureHnoro corHerrHoro reJlecfiona
Hpsrncxoii acrporlusuuecxoli o6cepnaropr4lr B cerrrrr6pe - uox6pe 1958 r.
l-Ia6rro4euufl rrpoBollrrJrr,rcb B yrperJr.r[e qacbr, r{orAa raao6parneurre CoJIHqa
uau6onee ycroiiurano. I4ao6pameulre Co.unqa Al4ar\rerpoM 20 cn [poexrr.rpoBa-
Jrocb lra qeJrr, crrexrporpar[a, repelt noropofi ycraHoBJrerra 1/n l,-nnacrr4Hrta.
13nyrpu crrenrporpa{a nyuox cBcra /leJrr4rcrr cnerlr4aJrbHo ycralroBJrcHHbIM
ItJlrrHoM rra ABa uAeHrLIrIHbIx rryrrna, o6paayronlrax n (rona;nr,nofi urocmocTrr r{a-
rreprr crrexrporpa$a ABa oArrrrar{oBr,rx cilenrpa. flepe4 nacceroii ycraHoBJreELI
Irpr{BM6r*aHaJrr4Baropr,r .nzgefino-noJrtrpr4BoBarrrroro r,rBJryrleHua. O4ua uB rrplt3]lr
opr{cHlrl4poBaHa TaHr4lyI o6paaou, q1'o B cncHTpe Iacr4:rc.s, cKa?r{ei\f, I(opoTnoBoJI-
IrOBa.s o-Hor{rloHeHTa, Apyrafl npr,ri}r{a racr{T AJrr.rHI.IoBOJII.I0ByI0 o'-fio]\{[or{eHTy
Bo BropoM crrer(rpe. f{na na6lroAenlrrii nr,r6paua Jrr,r}rl4rr }neJreaa }"6302,508 A,
o6paayroutra-E B trrarurarHoM rrorre rpr4irrrel' c pacr{enireuueu (0) 512. em tltrrrtr
.tpeanrruaftuo y4o6ua rer\,r, qr() no o6c cl'opollbr or rrec pacrroJrrJ?r{enrJ ABe pea-
Hr4e ,-TI4HI,Ir'I itrrcilopolra acunori ar:uoc{epr,r, flB.rrfrloqr{ectr orrtr4qHr,Il\,I penepoM
ilprr r{BMepeHr{r,r N{a.rrbrx c4Brlrots co;rneqncfi JrrlHI4Ii. flracrepclrx cuexrporpaSa
cocraBJrrrer 0,268 Alntn (IV uopaTlon). Eolee no4po6no xapar{reprrcrtrHa nprr-
6opa, N{eroI[ I4Br{epeur,rrr crer(Tporpai\rM, orrper,e"r]eHrrc omu6xLr, cBaaaErroi,i
o Ha.IIL{aIr4er{ r'yp6y;reurlui,r BoBAyxa B cnenrporpa$c, onrncaHrr s [6].

Bropaa cepldfl rra5;rro4eur.lfi nr,rlolnerra Ha cuextporparfe l50-r[yronoro
6alteunriro rerrecxorrir o6cepnarropran Mayu'l Bu.ncon B atsrycre - ceu'r'a6po
1965 r., ycJroBr'rfl ua6;rroAenr.ri,t orr.rcaFrr,r n [3]. lfepeg u{eJILro crrcxTpolpat[a
yc'raHaBJrI{BaJracr, rr.[acrr{]:rnA l,/4, crrenrp {o'r'orpa(llpoBaJrcfl n V uopngno
c llrdcrrepcr4efi 0,0850 Alaut. Or.,ru.rr.re N{el'o/{a Ha6.[]oAeHurr or orlrrcaHrroro BbIIrIe
C0(]TOI4T B Totr{, UTO RMeCIo F.eteuul CReTa Ha IIRa il"Vtrt{a I4CI]OJIbSOBS.JII,rOh AJI,J
I,lSrrepeHI{-E MatHUl'HOrO rroJr.fr lltse paSJrlral}rbre JrllrruII ol(H11'o Ir ToI-o H{e cIIeHl'pil,
r[o'r'orpadupyeMr{e o/{r{oBpeMeHHo H.r or,Hy rrrracrraHl{y: ]l ,rIIr}rI4r{ },5250,218 Eo
6r,r,ta rroraruelra rroJrfrporr4oM olHa o-Hor,rnor{eHra Beer{ar.roBcltoro pac[treuJreHr{fl,
a Ir JIuHnr4 )u521t7,576 C,- (o6paayrorqeri s lrarHr,rtHoM rro.ne rpl,rtrrer o p:rctqcn-
Jreilraetr{ (0)5 I 2) rrorauer]a nporrrBonorro]r{ria.fl o--Ko}rnoueura.

,(ln lasuepenun nrr6panbr crrer{rpolpill,rMbr, c}rflTr,le B Mor.{err:rbl fIaI{JIyt1p141
r,rro6panrenrriil Co,nrrrla (paspeueHne He xyx{e 1"). tr4auepeHl4fl rlpor4aBo/rlllrrcE,
Ira IlRyxrqeJrenou t[o'r'oeJrexrp,4rrecxou crrcnrpor(oN,r[&parope [7,l; raao6pa]I{eHrIe
.\vrtrrt npoexl'r{pvercfl Ha ule.rrt (to'r'oMerpa Kol{rrapa'r'opa, rr Haperna c rIJIa-
crragnoi,i rrepeABltraercrr Ao rex rrop, noxa froroHl,r cBera 01' AByx r(prrlJrLeB JII{-
III{I{ BrrrpaBrr.flIoTcrr. '1'axr.rnt o6pasolr ilrbr rlro}rteM npoI4SBecrr4 orcseT rIoJIo)fiel{tr{rr
il\trtrtrt, coorBercrnyrorqnit ee rjrororlerprrrrecxoMy rleurpy tr?fiecrr4. flo.lloxte-
Hr{o.lrr4rrrrrr Ha crreHrporpar\rr{ax repnofi ccpr4r{ (16302,508) oilpeAeJItr"Trocb



rro orrrortreHuro n Jrr4r{rzriNr BeMHoft ar}roc{epbr. Bo nropoft cepl{rr cflenrpo-
rllar,lr,t r{BI\,reptrJlocL B[]ar,r]rHOC paccro.rrnl,rc Nre]HAy .rlrrHr.rflMI,I Fe ],5250,218 n
?"52/+7 ,576 Cr. llpunqunr'ranr,uoft paBHI4r(Lr !re]r{Ay r{eroAaMI,I onpeAeJreEI4.E NIar-
Irr41'rroro noJrfl rlo crrexrporparnralr o6eux ceprafi uet. llpra.uar{epeHr{.Ex Hape'rna
rrepe/i(Bl,Iraflacb BAoJrb rprrwrtr- Ha BeJlr4alr4]ry, coorBercrnyrouqyro 0",25 ua Conn-
qe, 'r'irxoft E(e 6brra r4 Blrcortl ulenn rforol,rerpa. Oxono o4uorli rperr,r cren'rl]o-
rpaMr{ r[aHe.non 6r,rnu uauepeHr,I Ha ],rsr{epr,{1'e.rrbHolr uplr6ope 1434.-2, n Ho-
Topor{ HaBeAeHr,re Ha qeHrp rfl}Itecrr{ Jrr{Hr{r,I rrporraBoArrlca Buaya.[buo. Ecre-
c'rBeIIHO, qTO TOqIIOCTb CaNrOlO HaBeAeHr4fr Ha IIeHTp irr{Hl{r{ B 3ro}r CJIyqaC
BaNrer[ro Hr4]r{e, qeM [pr4 ua]repeHr{.fl,K rlo'roa"nextptr{rlecl{rrN{ upu6opon, O4uaxti
oxaaaJrocb, .tro s o6oux cryqa.flx oruu6xa HaReAeHI{tr Ha Jrr{Hr{To ueur,rre toii
ornr.r6xra, r(oropas BHocrrrcrr clrer{eHr{er{ (u"uu ns.nolrolr) nranr,ur r4B-Ba ryp6y-
Jre Hrlr{r{ Bo34yxa BHy'r'prr cnexrporpa(ra I{ HepaBHorrepHocrr{ aepen tilol'o-
aMyJlbcr{r{. B cngsra c Dlr,Ir\,r N{aI'HI4THbre lo"rrl rfaHeroB, r,rBMepeHHr,Ie Ha oAHrrx
n rex xre cler(rporpaNrr{i:r.x c rroMorr{bro o6olr-r npra6opon, oxaaaJrr{cr Irpaxrrr-
tIe0KII OAI{HaHOBbIMr4.

ItaH raasecrHo, rroJrtrprrBaIII{oHHarr orrrl4r(11 He oI{nBr,rBaer }Ir4rKar(oro BJILTfl-

Hr4.fi r{a AotrrlJrepoBcxr{c ci{Br{rrr ;rr,rrrr.rr.i r.r Ha r4a}teHeHr,re r{x c'rpynl'yprr, rre cBfl-
BaHrroe c MarHlITHbIMr4 noJIflMra. IIprn orcyrcrBl{rr NrarHr4rHoro ronn ,rro6oe
cMerIIeHIre B rroJrolneHr,rl{ qeHTpa o4uor,l lru:,:.uu AoJrE(Ho loqrro IroBTopflTl]crr
cMerqerrrrerr 4pyroft, oAHoBpeMeHHo cdlororpa{uponannort rrr{Hr{r{ (no4pa-
ayIlIeBaerc-t, r(oHeqHo, rrro paccMaTpl{BaeMbre JIuHI{I{ o6paayrorcn Ha oAnorf
ypoBue n a'r'uoc(lepe Coruqa). flpu.rrauaurn, BeAyrlr4N,rr{ n cABr4r'y r.rJrr4 r.rsJloMy
ruurafi, Moryr 6r,rtr ro.rrr,xo rpI4rILrrIEI I{HCTpyMeIlraJIr,Horo xapaxTepa - Typ-
6y;neurpra BoBAyxa Brryrpr4 ctrexrporpa$a, uepanuoNrepuocrh alryrr,cr.rn r[oto-
rrJrilcTrdrron u orura6Ha HaBeAeHtrfl Ha r{er{rp JrrrHrrl{. .B;rrrsulre nepealr4cJreHHhrx
tfaxtopon 6y4er paccr,rorpeuo rloB]I{e. B c.ny.rae rIte florrB.rreHl{r{ fipoAonbuoro
il{arHr{Tlrofo rroJrfi orcyrcrBl,Ie B oAIIoM crrexTpe o4rroli o-noNrlorreHTI{, a B Apy*
ror'r crrenTpe 4pyroft o'-HoMrroue]rrrl nprrBel{er I{ pacxox{Aenr,rio r\rem[1r rroJlo-
1r{er{lrfrl,rll I{eHTpoB ilunlru, llacc'toflHr,Ie Me}ltAy JTLIIII{fII.rr,I pl3,\r0Hr,rT0fl Ha BeJrIl-
.u.rny 2n),a,. IIprt ucuolr,Bolruul,Itr{ llB}r.\ pitBJrIrrIHsL\ JII,IHtrIr,i, o liarraott oJry(Ia(,

.rr,rnuii Fe r.r Cr,

2L?'"u11 : A l,7r (Irc) -f A Iu,, (Cr),

r,rqc Afu11 ll - c}'rerqeHl4e o-Hol,rIIolreHTr,I cooTBe'r'cl'Byr.orqei,i JII4III,IIT, oTCtlIrf ilH-
Iroe or noJrox{eHr4rr rreBoaNryr{eHuofi rlauull. lTo lrepe yBeJIrIrIeHI{tr yl'Jra 1) Nre}r{Ay
HarrIJilB.,teul{elr MarH[TIroro rroJrrr r{ Jryqo}r 3l]eHr{.tr 6y4e'r' paour }rH'i'eHcr,IBlrocl'Ir
r[-noMuoHerrrbr rr ocJra6Jral]bcr{ o'-Ho},rloHerria IBJ. 3ro npr.rneTlcr rrprr naloii Be-
JrrdrlllHe r{atrpfl[{cHHoorr,r rroJlrr n 6",reuTir.rpoEaHI,Iio o-}ro},rrorreH,L. A. l]. Cle-
rcpnr,rfi [9] uonaaa;t, q'ro, trrBNrepr{rl rloilo}rtenr,re SncsAbl, NILI tafr-Irrt o6paeou
orrpoAeJrrreM rrore II cos y : II ll . l) re.\ iric oJlyqaflx, r(orra Hor\.IroFrenr'6l
SLrOA{aHOBCI{OTO }laCIqeniICIlI4.rI BI{AHLI pa3,I(eJIi,HO, Halpl,IlIep B lttlfIII4THO}'I nOJIO

[rrfeu, o6r,r.rnlre IlBNIepcHu-q paccror{Hr{fl Nre}rtl{v o-}tolrllorrerr'!'ilNlr4 Aalor npl{
.uro6orr y rroJrHylo rlaflp.s?fieHuoorr, rIo,rIrI.

Oguorpeuenrrocrr, r[otorpac[nponaru{tl Al]yx crlcnrpoB (rl.ur,r 'ur'rHlri,i) c paa-
Jrr,r,rnorii rroJr.rrpr{Bar{rrefi ueo6xo4r,rl{a npr,r }riryqeHl,Iu Tolrnoi,i crpyltuyphl rIo"{fl,
Tar( r(aH oHa froSBOJIfleT HaAelI{Ho r,rcnJrroqr,r1']) BJrI{flHr,rL) jl \rqp"or-t cnopoc'r'eii rra
ilB[repeEr,Ie Harlpfr]fie]IrrocrI4 Marllul'I.Ioro uoJIrr.,{eiicrnr.rre,tr,uo, B cJlyqac
Ntarnr4Trrrrx nolefi HarrpfllneuHocrrrro B rrccr{oJrrno Aec-rrrnolt raycc olIBI,It .rtrl-
r{r{ir, BrrraBaRarrli orcy'lcrnr,reM Itaxoii-"Ttr6o o-Hourro]IeH'lrr, 6yqeT' cy[{ecTBCI{-
Iro MeI{bltre, rIeM Bo3rvloinHblft AorrrrJleponcrir,rri cilulrr, Ilplr uocreAoBareJrbuorr

doL'orparpnpoBau[rr cfle]ilpoB Hr1 oAr{H !.r lolr ir{e yqitcrox IqeJIrt llorfier ironacrr
HecmoJrbno gpyroft aJreMetrT co,rse-Inoii rroB0llxuoclrr r,I r{Br,repeHr{a lroJttr rroi'e-
prrror cMbrcJr,

34ecr, uoflo.rrbaoBaubr orrer(rporprllrr,rbr aHrr{BHbI\ o6naoreii, pacnoJlo}I{eH-
Hr,rx B trpeAeJrax 0,3 < p < 0,7, rlprlarert 6otluunctno Ha6.rloAeurafi orutl-
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130 t[arenrubrx rparryJr paarr{quoro Ho}rrpacra,
paax{cp r,rx no cnexrporpaMMaM or 1 go 4". tla
ructorpaMr\[e r!r,rr'. I noxaaano paonpeAeJreHr,re
rIr4cJrA $axeron (n upoqenT ax or o6rqero qr,rcila
uarrepeuuii) B BaBlrcllMocrrr or rrarrpflErer.rHocrr{
Nfarur{ruoro rroJr.fl B urax. Oxoro 45(% v.eyuen-
HrJ\ r[axe;rr,nrrx rpaHyJr r{MeIor NrarHr{rHble
[o.rrfl IlaupflEteHHocrbro ]\{eHbrrre 25 ac,'t- e. Ha-
npallieHllOCTb rII IIaIIII4THOIO IOJI'I HaxOAI4TC.fl

o npeAeJrax oruu6om r{B[repeHr{ft. B ro rxe npe-
lrfl oxoJro o11uofi Tperr{ rfaxenr,urrx rpallyJr
lIMeIor MarHr,rrHsre rro Jrfr Harrpfl x{eunoc,rlrc 6 o.r s-
ue 50 ec.

Marrlr,r'r'uoe [oJre HoHr-{etrTprrpyercfl B loH-
nrlr DJrel'reHra-\ paar{epoM Bcero 1,5-3". flpu-
Nrep raKoro ronr{ocrpyr(TypHoI.o xapaHrepa
rronn oco6er:ruo orqeilJrr{Bo Rr{AeH ua $r,rr. 2 (lr.a-
rreperrufl ruHu\t )"6302,508).'lonxr.re eJrer{eE-
rbl rroJlrr HarrpfllxeuHocrblo Ao 150-250 oc,

cr(oHrleHrp14poBrrrrrroro B yqaorHax pasMepo}l
\-2u, HanJraABrBarorc.fl Ha aHTI,IBHyro o6.nacrr
'Co.irrrqa c Hanpfl]r{eHrrocrr,Io ilo"qfl oroJro 120-
1-,t0 ac. Ha {ur. 2 oseur, xopouo Br{/tHo BJrI,Irr-
Hrre ,TryrreBbrx cnopoc'fefi FIa rroJrolr{eHr{e qegTpa

{wTctr K p = 0,5. cDaxetr,rrhre rpaHyJrbl }ra cneHrporpaM}Iax BaMerHo orJrrr-
tIalorc.fl rlo flpr(ocrll or ocTaJrbrroro $oua, coBAaBaeNforo o6r,r.Inoft rpaHyJrffqr{-
ei,i. I{ax tr{BBecruo, r(oHrllacr (taxe;roa yMe[rrrmaercrr trptr yAaJreHurr or Hpa.E
l(r,rclKil. Haruu rrB[,re]le+r,rfl orHocrrrcn r{ vqacrxaNr /{rrcna, cyqecrBerrHo yAa-
JroI{H6INI or I(pafl. floa'rouy ecrecrBenrro, (ITo MalH}rrrrbre uola Saxu4qecxla
r.raN{epflJrr{cb n rpaHerr,nrrx rpauyJrax cpe4ueft u 6onuruoft ,rpnocrr{, TaK Ha}t
cra6r,re rbaHe.rrr ylr{e He paBJrr{rraJrr,rcb rra (loue r}rorocrfepr,r. tr4auepeuo

nr%
100

JIfiHINL7.

C.ue7rlrg'f orN{e'r'I4Tr,, arro B ar(Tr4nuoiir o6nacrr4 BCT'peqaloTcrr ran}I{o yqacrnlt
o6r,r.rHor,i rro .spKocrr,r $orocdlepur, B r(oropr;rx Irarrprr]I{e}IHoctL MartrI4rlror.o
nonn ue6ousulx (2-4") rpynu rpaHyJI Aocrl4raer Hecr(oJrr,Hlrx Aec.rlrr{oB
ravcc, xo.r.a $axer B aroM Mecrc Fre r"ra6flroAaerca. Ogrraxo r.Ix BHaqureJILHo
NIcIIIriUe, aIeM yrlacrfioB r,IarHI4THr,r,t uo.nefi, cll.fl3al{I{blx o (laxenauu.

LI r,o6r,r ortrer{rl'l'l orura6Hy B olpeAeJreHr{r4 Harrp.rr}r(elrHocrll MaltHI{THoro tro.flfl

draHe.rroe,6srnn uaueper,rrr cfier(TporpaN,rM6I, cHtrrr,re 6es noJI.apI,IBaIIfionnofi
orrl'r,Inrr. B otolr c,rryqae Mhr AoJIlr{}rr,I noJIyrIr4Tb oAI{o rI 1ro xe pa.ccro-flrll{e Me}r{Ay

Atrya,tfl Jrrdlrr.LEMr.{ o/(Horo cneHTpa, ec.[Id corlocraBJl.ae[,l6le SJreN{eIlTL,r o6erax lrra-
rruu t.lrrloclrcrr r{ oAHoMy yrlacrny Oo.nnr1a. l3 c;nyuae, ecJIL{ rdax,Iepaerctr oAIIa
-.rrur.rrrfl Ha /(By-\ oAHoBpeMeHHo cHll'hr,\ cler(Tpax, AaHHbIe lralrcnennit.Aorlx{r{br
uoJrHocrLro coBnrU[arr]. O4Haxo s 4eiictnrarerrbllocrr4 na6lro4ac'rctl Henortopoe
pac,\o,+([eHr,re R rroJroE(eHr{r{ qerrrpon .nuuraii. tr4aucuenr4e paccro-sHrrfl Me?r{Ay
rleHrpal{pr nr.rlruii 6sr.ro onpe4eJre}ro AJIrr 1.63 orpeaxoB .lrtrrnrrr{ (nc usr6pacr,rnaa
Hr,r o/Irroro y-racl'Ha) npor-fllner.ruocrrrro 1",5 xarn4r,rii. IIa rr{clrorpaMMe (irar. t
nyHr{rr{poi\{ [pr{BeAorlo pacllpe/leJleFjr4e orxl{60H lrauepenufr, ecJrI{ mx Brilpa3rITI;
B (r.avccax). Orc,rcga Brr/Irro,.r.lo 6o;ree B0% c.nyuaeB Aalor IreJII4rlI4I'Iy ouru6xn
no 6o.ur,ure 2lt ac.3ru ourra6nr{ BhlBBarr;r r4BJroMoNI 1{ cABI4ro}r ttltttttii Ba crler
r';rp6yreuqrarl IloBAy-\a BHyrpIr crenrporparlia, uepanuoN{epuocrlro t|lolorpa-
tlrtuecxrax auy.trcr,rlt, HerorlHocrr,ro HaBeAeIrL{fl Ira qelrrp JIrlHr{Il.

l3ecrua r{rirepccubrMrr turrflrorcrr cJryqilr{, Kor/Ia draHe,lttur,re rpa}ryJrbr Ha-
-\oi[arcrr rraA rrflrHaMr,r rr ilpoefirllpyrorca Ro BpeM.s ua6nro4eunft na uxrno.
IJa rlrr,rr'. 3 nprnnc4eua cfiexrporpalrlra apxoft draHe;rr,uoft rpanynlr paaMepotvl
1,5-2', pacloJro[re]ruoft ua4 rroJryrenbro [.srHa (rlamenruaa rpalryJra roxiL-
Bar{a crperrr(oft). Cnenrp cHflr 6ea norrrrpr{Baqr{onnoir olr'r'Idr(tr{. Cpaay me o6pa-

50

0" 50 100 ,lZS Hr,ac

(Dnr. 1. llncrorpaltlta pactrpeAe-
reEtrrr qr.Icra {artem,rrrx rpaEyn
B sarJL{CIIMOCTTT OT Ilatrp.grl{eE-

HOCTI,I I{X MATHIITffOIO trOJIfl

I I [1'] )rrxoBt)r:i .rLtrnrcii rr olia3arrii r'Irc1'o -

tl,ultllir irilclllr(,It('.lollli)l oltlll6UI!
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ulaer Ha ce6fl BHI,TN{ar{r{e ro, qro ro o6e cropourr or draxe.rra rt4lr-Lrfl ?,5250,21 8
rrpl4r{epHo RABoe pacul{pe}Ia 3a crleT r{arHr{THofo pacrqerrJreHr4.rr }io},rfrorreH'r"
a e o6nacrra (taxera oHa rlNreer [panruqecxr.r ry ]r{e [uprlHy, qro u n cfolo-
c(repe. CuenrporpanMbr paaJrrruurrx r[aHelbHrrx rpaHyJ], cH.flrbre c no.lraprraa-
lluouuofi onrl{r(ofi, rro3BorrrrJrr,r rrBMepr{TE} N,rarHr{THoe rroJre B 10 $ane;rax, prlc-
rroJloxteuubrx HaA rI.trTHar{I{, o6;ragarcqltMr,r MarHrrrHErM troJrer{ 2000 ec m 6o-
.nee. Oxasarocb, qro MarrrrrrHoe rroJre q)aHeJroB HaA rrETHaMr{ cocraBJrfler Bcer.'o
80-210 ?c1 Bceraa roro rxe Bl{afta, qro n rroJre rrflrrra. Ha r[ur. 4 upune4enu
nrr,rnpo(rorouerpi,Ialecr(r{e paapeBr,r (a unoruocrax) nlruur.r 1"6302,508 AJrrr AByx
oAHOBpeMerlHo CH.sTr,rX Cner(TpoB C rrporr{BorroJro}r{Ho opr4eHrrrpoBaHHbrNrI4 tro-
Jr.rrpollAaMrd tr(Jrrr r[anenrnoft rpaHyJrr,r, uaxo4ueruefica HaA nsrsolr g3 a
(16.IX 1958 r.). Munporlororpar{r,rbr pacrioJr0?r{eur,r raHI{M o6pasou, rrro Jrr{Hr{r,r
gemuoft aruoc{epu coBrlaAaror. flpn aronr orrrerJrr{Bo Br4AeH c4rrar .uunur,r Fe,
BeJrrrqr4Ha ero cooTBercrByer r{arHrlTHorly r.orro 2!0 ac.

B px4e cJryaraeB uBlyseHue rfaxenruoft rpaHyJrbr, pacnoJro]r(eHuofi uaA
IflTIIOM, rrpaHTI{qeCHr{ rro[HOCTbIO ertpaHrtpyer o'-H0MrroHeErEr paculenneuuoli
JrrrEEu frflTEa (o-xounouenTlr ofler(rpa rrrrTrla o6rrqno [orraAaroT r{e Ha r{enpe-
prtnunrfi crrenrp, a Ha paaHbre aracrr,r Hpr,rJra Jrr4ur.rr{ trorJrotr{eHl{fl drane.ua, n aa-
BUCtrMOCrI4 OT r{alp,tr?fieHr{O0rlr rroJrfl B ToM Me0re rrflrr{a, HyAa rrpoeRTrrpyercE
t[axen). B er:orrr cryqae orrrl4secxafl roJrrrla {axena B coorBercrByrou{e}.r Mecre
Itphlrra ero JrrrHI4r{ Bar,rerHo trpeBhrmaer eAr{Hrrqy. B HeupepuBuolr cnexrpe
rfaxera orrrrrqecxa.a roJrula 6y4er n 7,2-1,5 paaa r{eHbr]re.

l2B u/cex

-n ta 0,05 /"rM-qt0

(Dur. 2, Pacqeuneure .nnurn
CnerrTlr

- 0,05

16302,508 A s MarurtnoM trorre ([axera
cHEr. 17.XI 1958 r.
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@rr. 3. CrentporpalrMa yqacr(a arrrueuofr o6,nacru c :rpnoft {anenr,noii rpauy.nofr
EaA [OnyreE6ro UETEa

Crcrir| crrRt 8.tX 1965 r. lra o6ccpnaropr{[ M:ryllr ]lrurcoil (603 lroirrrprr3aqrroilrror:i orrrrlrtrr)

B uerr,rpex r{B Ira6JrIoAaBruI4xc.E rpaxeuoo cr(Bo3b (lan.en rracrr4quo rrpocBe-
qlrBalor o-KoMtroHelrrr,r Jrr{HI{u [trrlra, T. e. otrTtrsecHa.E ToJrrqa rpaxeta, 4axie
B KpbrJre rrrruvttt B aToM crryqae Meur,rue eAr.rnr{q},r. Ha $ur. 5 npr,rnegeu trpr{Nrep
KoHrypoB JrLrHtrft )v5250,278: AJr.fi rroJryreHr{ rr.rrrr{a pflAor\{ c (baHeroM, r(oHryp
irrtEtr{rr {ane.na r4 ycpe4nerrHbrft tro AByM paBpeBaM r(oHryp r[oroc$epnofi nusrrra

flnu.
6'302,005

Fe

t30z,5oB

lnn.
6302,77/

z M;0,00s8;
H=2i0ac

@nr. 4. Mr.rxpo$ororpaMMlr ctrerrrpoa $arte.rrrnort rpauynbr, Ilac-
no;roxesuoft EaII rrErrrolr (16302,508)

Cnerrrp crrRr 16. lX I9,:r8 r.

(crentp cnrr 6ets rrorrtpr43arlrrourror,l omr.{Hrr). IIo rpopue norrrypa Jrr{Hrrr.r
r[axena orrrerilI4Bo BEAtro, qTo uailyqerrr4e (baxeJra cocTor{T zB cBocro co6crBeu-
HOrO USryqeHI[.E, CJIO]I{eHI{OrO C OCIIa6JreIIH6I}i LrBIyrreHrreNI IrOJryTeHr4 rrfltEa,
I1o4 xpraorrMrr Aanbr BHaseH[fl yponneft Herrpepr,rBrroro cflenrpa Airrr Drr{x rpex
paSpeBoB, tr3 ItoTop6lx IJI{AHO, rITO T,IHTeHCI{BHOCTb Herrpepr,IBr{oIo cner(Tpa
r[anera Erecr(oJrbr(o Irr4]r{e rrrrrer{cr{Br'rocrr,r cnenrpa $orocrpeprr. fIo nnacclrr[r.r-
fiar{r{r4 3. B. }topo6osofi [10] r.arlre r[ane;nrr HaA rrflrgar\{lr oruoc.rrrcrr r( cBer-
JrbIM MocraM Tnna II ($axenr,urre qenourlr). It nrrnoqy o rrorryrrpo3parrHocrr4
AarJEoro rr,rna rpaxeroB rrpr{ruJrr{ JlayxeTl u Epeii [11], a rax]He 3. B. Itopo5osa
[10] ua ocrloBatrrar,r roro {axra, qro tr{HTeHordBHocrb cfaxe,nrnr,rx rpauyJr HaA
IIOJIyTeET,I0 fiflreE MeIIbIrre tr4Hrer{cl4BHocrlI tirotoC(I]eprr. CnexrpaJrbHr,re sa6rrO-
[eutr,rr (npocneurnaHlre o'-r(oM[orrerrr uarna) fioArBep]r{Aaror aror rr,rno4. I{po-
I\[e TOrO, OrrI4 C rrOJrHOft OlpeAeJIeHHocrr,Io yHaSbIBaIoT Ha To, qTO ]4BMepeHr.rfl
MarHr,rrEr,rx rroJrefi orlroc.arc.E r4N{eHHo r daxenalr, pacrroJro}r{eHHBrM HaA nsr-
HaNrr{, a He K $orocc[epurrM Barrr4BaM r o6racrr, rflrtra.
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Haupxmennocrb MarHI(TEoro tror.s dtaxenr,urrx rpar{yJl, pacrroJromeuurrx
rraA MoIqHbrMr{ rloJl.flr\rr{ Irfretr, Bce rxe ocTaerc.s n 10-20 pa3 r{eur,rxc, yeM }ia-
npfl)r{eEHocrb froJr-fl rrrrrr{a. ,[,ouycrulr, qro rpaAr.rer{T MarHr{rHoro rroJrfl rrflTHa
R BepTI{KaJILHO}I HaIIpaBJIeHIII{ raHOfi, Y'rO OH O6eCneqnnaer Hy}riHOe rraAeHrrC
urrrrpfl)HerrHocrlr rroJr.fi or rr.fl'rrra x {raxety. (DaHenrr pacnoJrox{err},r HaA uflr-
}IAI{I{ HA BbICOTE =-IO3 NII,, B TAI{oi\i CJIyIIae IPaAI,IeHT MaIHI4TII0TO IT0JI,I B Bep-
Tr'rriaJrbHoM HarrpaBJrer{rrrr AoJr?r{eH cocTaBI{Tr, 2-3 ecfrcat, rITo MaJro npaBAo-
uo;to6uo. Bo"uee BeporrrHoe o6T,scueurae cpaBrrr{TeJrr,Ho cra6oro nora n t[a-
r{e.Itax rraA nfrrl{aMr{ cooToI{T B Totr{, rITo 143-3a sr,IcoHofi npoBoAuMocru rIJIaSMbl

upoapauroft Sarenr,nofr rpanyJrr,r ,EaA rrfirEoM lr rporoc{epn
Ctrcr{rll crflr 8.I-\ 19tj5 r'. rra or5ccpnarolluu Nllayrrr Br{rcorr

7 - iloJl)'1'errh rrfl'ura, Ia : 0.6,'il 2 rilaHeJr ila rroJryTerilI, Ic: 0,EiJ; .i rDoroc{l)cp:r, Ic : 1,0

$axe.na MarHI{rHoe rroJre He rvro}ner Ba r(oporr(oe BpeM.fl npoul{nrryrb n rny6t
tpaxerra, cl4JroBr,re JrrtHrrrd uors <o6rei(aror) {aner. }taH otnre.Ieuo A. E. Ce-
BepHbrM [4'l, clrrqecrneHnr,rfi pocl' rroJrr B naHofi-Jrrr6o HouAencar-\I{r{ },ro}r{er
npoidcxoAr.rrr, Ba BpeMrr 1, npr.ruepuo paBHoe cHr'rHoBoMy lpeMerru:

, lttl 6o I:L: c ,

f;Ic or - rrpoBoAr{Mocrb rrJraSMbr, I - nraucl'rnr,rc }la3Mepbr cfaxe,na. Ilpr,r
o,, : 1013 ceti,-\ lr I : 103 cil, t .:= 1O!' cen. Sro rpeun Htl Hecrio.rlll{o rrop-rlAnoB
rrpeBr,ruraer Bpei\{rr ErrrSHrr $axe.na, llonee 6r,rclpoe rpor.ri4nHoBeHr{e MarHr,rr-
Horo lroJr-fl n {rtrne.r Mo}fier 6nus o6t ncuer{o IIaJrrILII,Ie,\r HeoAIropoTlltooror,l xaH
n cTpoeFrllr,r caNroro (taxe;ra, Tar( r{ B crpoeHl{r{ r{ar}rl,{Tl{oro rloJrl iIrrTFIa.

Anlop 6.rraro;1apeu Ar.rpenropy cl6cepearoprlu l{ayEur Rlrncon u lla"rtouap
J-py f. .lia6xoxy, il 'ranlne A-py P. forapgy 1r A-py f . 3lrpIauy Ba lTpeAocraB-
irclrnyro BoaNrolfiHoc'r'6 Br,rrroJrrrl.rlrr Ha6JrroAeHr{,fl i{ rroJryuurb rauT'epecurrft ua-
r'e1)I,rilJr. Arrolr npl,rBr.rilre"rrcn A. B. Cerepnonry Ba qer-rrroc o6cyxt4elrrae pa6orbl
rr B. C. Hlrny;rnnor,i Ba rroN{orr{b B riaNrepennu cner(rporparl}{.
l{ena6pr 1966 r.
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H P I,I N,I C H O tr4 A C T I, O q) I,I 3 I,I q E C H O 1T O D C E P B A T O P I,I I,I
Ton XXXVIII, 1967 r.

IT BOIIPOCY OE USMEHEHtr{}I MATHMTHbIX IIOJIIII4
COJIHETIHTIX IlflTEH CO BPEMEIIEM

fi, n, Itorcttcclto6

I4elteuentls llar-IrrlTrroro IroJIrI coJrrreqr.rbrx rrrrrcH Bo BpeMerrr, lo-Brr/(]rrroMy, orpe/leJrrrror
aeqeElre Mrorrrx flecrallltouaprrux rlpoqeccoB B altr]rnlrrJx o6fiacrnx ua Co;rnqe. Cge,rana no-
IILIrIia oqeEllts LI:IlL,t Mar-HlrrEoroloJrrranrr{B}rr,rx rpyil[ rrflrerrHa yJ]oBHe r]oroc{epr,r, rrc-
IrOJILsyfi AarIIInIe, l-IoJryqeH[rr,re c trOMOn{r]Io MalE}rrorpa{a ltpr,rucrtor? aCrpoorr3llrrecrtoii O6-
cepBaroplrrr. fIo qnc;neunolty SEaqeH[Io LtIl Lt l{BMcrre}rr{fl rrarnr{Tuoro rorr corue.r}r],rx rrfl-
reHMolr{rro troApa3lieflrrrBrrarpu wrga:a) yMellerrrrLle, LHILL- 10-a-:-5.10-saclcen;6)6r,rcr-
pt;e, A,HlLt -5,01.10-3-+-5.70-2 eclcen; n) cnepx6ncrpBre, LHILt> 5,01.10-2 ecfcen.

ON TI:IE VAIIIATION OF MAGNETIC FIlll,l)S OF SLlr\SPOTS tN T-[ME, by
P. E. KoLpalcou.- Variations of a rnagnetic iield of sunspots in tinrc, apparorrtly, doLor-
rttitre a developurettt of tnany nonstatidnaly proccssos in active regions ori the Sun. An at-
tcrnpL to estinate LIllLt of a magneLic{iold oI activc spol, groul)s at the photosphere le-
vcl w_as rtrad.e, ttsin.g thc data obtainecl with the n.ragnctografh of. thc Crirnearr asfr:ophysi-
cal olrservittory. Accolding to lhc nunolical. r,alue ol A,IIlLt, valiations of tho rnaqne-
tio -field of strnspots can b=c subilivirlcd into throo typcs: a) rnoderatc, LII I Lt ,-- 10-i -:-
-* !.-1.0 .'gvscc; b) fast, LIIILt - 5,01 .10-3 -:- 5.10-2 gsisec; c) supolfast, LHILt>
> 5,01.10-r gs/scc.

Msorlre Eecrarlr.IoHapHbre [poqeccbr B axrrrBHbrx o6nacr.ax Ha Coruqe,
NO_BI4AI{MON{Y, I4N{EIOT HEIOCPEACTBEIIHVIO CBgSb C I431\,IEIIEHPIflIII4 Bo BPeMeHI{
Ilanpfl)fieHHocrr{ I4 crpyKrypbl Marl{I4rrrlrx rloJrefi CorHerIHL,r,{ rrflreH. flpu uO-
flblTr(ax KoJrI4r{ecTBeHFrOl'O paCCMOTpeHr{tr 3rr{x npoqeccoB l-reo6xoAr4rro I,rN{eTr:
qt4ciiel{I{b{e SIIaqeI{I{tI 1

' -L.tl l,nLE - -l "u \ .l/ \ , ,)l I

[lepuyrro [oilbl'r'Ry rlpocJreAprrr, r{cropr4ro paaBrr:r'r4n \,rarnr{rHoro rlo.rirr coJl-
Lreqrroro [fiT]ri1 cAeJraJI I{ayIllrnr I :1..1 , lrcno"nr,s}fr r\rit)zrlT Br{Jrco}roBcl(rr.o AaHHhrc
r.I3lrepcul{fi Marrrrl'r'rrbrx rroJreft IIflTerl (.ro.rnoc,lr, r{3MepeHrrfi 6ur,,ra o'1. -l-25 Uo
) 50 ec). OH noctpor,ul ItpI4BLIe rral,reHer{r{fl oo BpeNreHeM Harrprrir{eHHocrr{ xrar'-

tJI{rFIoro flo"rlfi B l{eHrpe rrflrHa (r,r lraueneHr,rrr rrJrorqaArr rrflrHa) [Jrfl l]ll- lr
55-grteeur;rr flrrrel{. B ueper,re Ar{r{ Hari]1fl}rrerrrrocrr rroJr,rr 6br0irpo Boapac'l'ae'r.
IaH, uanprallep, BA ilepDr,Ie nrttr, 4neli Hafrpfl){errHocrr, IroJItI Aocl'r.trtle'r Brlit-
qei{llrt II 

- 
2500 - 2700 ec, rrro coorBercrtsyer cpeAHeriy Br{ilrre}ruro

LHILt -- 5,78.70-B ecf cer, -+- 6,21-r.I)-b aclcen ,[arr,uer,irurre r4aireHer{r{fl ilrar-
Ill4lrlroro rroJrfl itoJrro?riuByrrlrdx rlrrreH rre rrpe]rocxoTlrrr 10 -- 15 ec B Aelrb
l2 31, r. e. LIllLt -- 1,15.10-'r -- 1,74,.,10-a ?clceh.

llpocrrarpraBafi r{arcpI4aJrbr Ha6JnoAc}rr4i{ <Marur.rrusre rroJrl coJr}ro{Hr,rx
Ittrrtllr) (upu.irontelrue H 6loilrcrerrro (CoJrlrerrr{bre AaHHI;Ie)), }16r Bolt[]eqireN{
oTl{0.]IbHbic Ipyrirbl rIrrTeH, MarrII4THbre fioJrfr noropbrx I,Ic[];rTbrBaroT 14SN,IeHelrlItr

r Nlrr nono.urayer'r rayccoBy cr{creMy eArrrrtrq, n rroropoit p: I lr qr.rc.rierrno B: l!,
rloarorry rrrrcJrerrnrJe Brlarreurrn fI 6y4elr Brrrpai+ial.L B rayccax.
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\

n'4'--.
('r\*-\ i

c

a - 14h05m

:aa oyrr{r{ ua 800-1000 - 1500 ac(LIllLt * 9,26.10-3 - 7,15.K) 2-1,74.
.11) 2 acfcen). Hanplrnep:

l'pynna 3 7-- B.I 1964 r. A/J--F1800 ec LIIILt* t2,1 .10'2 eclcen
)t 1+ 8- 9.I 1964 r.. 417 + 800 ec LttlA.t - {9,3.10-8 eclcen
,> B 15-16.t 1964 r. Ltl -1200 ec A.l7 lL,t --1,38.10-z ecf cen
,> 15 19-20.II 196/r r. Af/ + 900 ec LII lL,t - + 1,04.10-2 ecf cen
rr 18 2l-22.11 1964 r. All -l 1200 ec LII lLt - f 1,138.1(r-2 ecf cer;

u 19 26-27.1I 1964 r. LI:t +2000 ec L,L{ lLt - +2,31 .lO-z eclcen
t> 24 13-lzr.III 1964 r. A1/ +1800 ec LII lLt ,.- 1,2,09.10-z ecf ren

frT,4,

tr4nteiorc.s coo6u{eul4fi [2] o 'r'orrt, rrro 66rBaIor cryqau, HorAa trflrrro c fro.rre]r
ifloprrAr{a 1000 ec Bo3rrrrKaer B TerleHrre 6-B .rac. (uro cooTnercrByer cpeAEr4Nr
sHarrelrr{Er{ LtIl Lt - 4,63.70-z -- 3,47 .70-z eclcen), rpaBAa, cBeAenr4ii o Ha-
IIarl)HoNI SEaqeHI{r,I noJlg o6rr.Iuo IIe IlMeeTcfl.

Pn4 raccre4oBareJreft [4], ouzpancb Ea peayJrbra'r crarr,rcrr4rrecroft o6pa-
6orHu elr{egueBnr,rx Ea6[roAeHuft o6cepnaroprru Maynr BrrrcoH, yrBeplrAaJrr{,
qTo 3HalIeHILfI Irallp.fllKeHr{ocTl{ MaIIILITIIOIO fTOJIE rrflTEa. HaXOAflLqeIOC.fi B CTa-

AI{r{ A{aHCI,IMaJTrHOIO paSBI,ITI{tr, r4C[r,IThIBarOT HOpOTIIOlepI{OAr{qeCKI{e HOJIe6a-
rlu.flccyroqHr,rMr{aMrrrrrrryAaM}ror100r{Ao500ac(AIIlLt-1,75.10-3+,5,78.
.10-3 aclcen).

Brrepnrre r{a BoBIvIo}HHocrb ((crlaaMaTrrqeoHoro)) rrBMer.reHr,{fl MargrrTr{oro
fIoJItr rI[TeH co BpeMeFreNr, c rtoTopbrMrl cBflSaEbI peBHr4e lrBMeHerrl4.fr ts xpoNlo-
c$epno-xopouarrrHoft rrJraatrre, ynaaarr }tay,nunr [1].

Cpannnrenr,rro 6oJrr,uaa uurfopuaqufl o BpeMeuuilrx rraMeueHrrlx MarHr{r-
ur,rx uo.rreft rrflreH rroJly.IeHa c troMorqEro Marrrr4rorpa{a Itpsrrvrcnoft actpo$u-
an.recnorl o6cepnaropLwt rlpTr, rrccJreAoBaHrrrr Bcilbrlrex. 3a uocre4uue 5-B fler
ycTaHoB"rreHo, qTo MarHr4THhre rroJr.n rpyIIIIbl rr.fITeII Ao I4 [ocJle BcIIbrurHI{ 3I{a-
TII'ITEJIbIIO OTJII4IIAIOTC.fi APYT OT APYIA: I,I3N{EH'IETC'I BETUqUHA HANP'IETEHHOCTII
rr rpaAr,reEroB lrarlpfr}}(eHrrocrl{, cr{ell{aloTofl ((MarHr,rrHr,re xoJrr\{br), rroABepl.aer-
crr BHeBarrHrrlr r{aMeHeHr4.fiM BoJronurrcrarr crpynrypa eo4opo4noit xpoMocd)epbr
r{ r. rr. 11-Bl.
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.(,rn oqenxlr BeJIr{qIrHbr LH I Lt }rirN{r.r npoBeAeHo conocraBleHr,re 6rr,ran.n-r.
ro BpeN{eHI{ I{apr N,IarHr,rrHoro rroJrrr, rroirvqer.r}rbrx Ha },rarHr.rrorparle }tpr,rucxor:l
acrpo(rr,rsrauecxoii o6cepnarop:,lfr AJrtr neHo.t.opbrx aHTr,rBHr,r\ rllyrrrl frfl1.crr,
B OHpeCrHOCTrr LOTOpr,rx Ua6nrO4a.rrr,rcb BOIIr{tlIHr.r. Ha pr{cyr{He uao6pariien;r
Haprr,r a,rarHr,rrHoro noJra rpyililbr t.IV 1960 r. [6] gJrn paarlr,rx r{ol{enroB Bpe-
.\rerrr4. ItaJrI,I6ponHa - qeHa oAHoro AeJreHr{rr B rayccax, Bsflrit r,ra ra6;r. 12 [6],

Lf rac.neultrte BHarreur4tr BeJIr.Iqr.{IrbI r.IBr{eHeHI{fr N{atIII,ITI-Ioro rro.rrfl co BpeMeHcrr
ll.[r{ paaHr,rr o6nacrefi atorl rpyunb] nprlBeAer{r,r s ra6Jr. 1.

Ia6nnrla i

Ipyrra 1.IV 1960 r
IIocne uarcr,ruyMa Bclrbr

fin rohl5m
HOIIIIE BCIILIU]HII

11h2om
-lB IIi'cre scrnmhrr

6arra 1+14h0(In

I4ntepran BpeMerr[
I{ena gererurn

O6nacrr, A II,ec
L,H, EC

LH lA,t, eclcex
O6nactr B H, ec

LFI , ec

L,H lLt, eclcen

O6nacru C 17, ec

LII , ec

L t:I f Lt, ec I cen

O6nacruDII ,ec
L[:1, ec

A, FI I A,t, ec I cen

O6nacrr, JI l:I , ec

A,II, ec

LII f Lt, ec I cen

(nepxnan npanan o6-
rac.r*) L H, ec

Lll lt\t, zclcen

th05m:3 ,9 . 1Oas

39, Lr

30 x 39:1170
0

0

39y39:1170

-L,1,7
3 , 0. l0-2

35 y lg:1865
_195

-5.10{
t 5 x 39:585

0

0

25x39:975

-39
-1 

.10-2

10 x 39:390

-39

-1.,10-2

2h4bm:9,9.Ioas
23,4 | ar,O

50X23,4:1170 | 20X35:700

-470
-4,7.L0445x23,4:'1,053 | 30x35:1050

-J3.{0-4
50xZZ,q:tno | 30x35:1050.

-t20
-l ,21.1,0-2

25x23,4:585 | 20 x35:700
+115

*1't'10-z
40x23,4=936 | 20X35-700,

-.ZJ 
I

-2,4.70-215X23,4:351. | 10x35:350r

-l

Ilo4o6rrre co[ocraBJrer{rr.fi Kapr Marnurrroro troJr.fl rrpoBeAeEbr I{ AJrfl Apy-
rux aKTuBlrbrx rpyutr coJrHeqr{brx rr.ETeIr. Peaynrraft,r [puBeAeHbI B ra6.Tr. 2.
flocne rroMepa rpytrrbr r,r Aarbr yxaBarr trETepBaJr BpeMeEtr Batrr,rcrr MarHuruoro
IIOJI.fl.

VIz 72 cryqaeB rzaMel{eHrdrr MarHrrTuoro rroJr.fl ar(TI{BHbIx rpytrtr II.flTeII, Ho-
TOpBre Bbrrrr{catrbr B Ta6[. \ v 2, ]4 B or(pecTHocrr4 r(oTopbrx Ea6rroAa[ucb
B0rr6rrrrHr{, cHopocrb rd3MeHerlrl.E 11 co npeue]F.eMr LfIlLt uMeJra sHaseEufl:

or 5,01.10-4 Uo 5.10-8 eclcen n 9 cny.rarx
orb,0t.{Q-a461.1Q-z ) ) 5 )
ot1,01 .{Q-zgsl.t0a t> ,45 )
or 3,01.10-s Ao 5.10- ) ) B D

cnrrnre 5, 01 . 10{ )) ) 2 t>

noir3 Ire lr3MerirrJlocb ) 3 D

flpurvrepno rarrde lr(e oqeuxrr Arrrr LHILt (^-2,30.10-z - 4,74.10-3 -
- 3,29.10-3 eclcen) troilyqeubr n [6] (crrr. ra6t.7, B [6]) no rlBMerreulrro cpeAne-
ro rpaArreEra rroJr.fr Y H eclrcn Ao 14 [ocJre Bcnbrrtrr(r4.

Heuocpe4crBerrHbrx I4aMepeguft Marur4Tnoro rrorlfl B BepxHIrIx cJrorrx xpoMo-
c$eprr lr Bo Buyrperrnefi Kopone rroxa Eer, rr cAeJrarb EaAerfiHbre oqeur(rr srra-
qeHrafi LHILt AJr.rr arr{x o6nacreft rre rrpeAcraBJrrrerc.fl BoaMo}nrrbrM. O4nano
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cy[IecrByer p,sl{ trBJreHr{ft, cnr,rgere"rrLcrByroiqr{x o Hparr(oBper,reHHbrx r4BNle-

rrerltr.Ex MarHr,rrr.roto rroJrfr B BepxHr{x o6.nacrsx conuesnori arlrocc[epu. lIe-
perII4cJIr{M 3TI{ trBJreE?Ifr.

a) Ha noc-xol1nu1eii BcrB[ paBBr4Trrfl rpynrrbr corHerrHbrx rrrrre]I BoB]rr,rnaror
Bcnblrrlnr{. fIepr,Ioll (Bosroparrl{rl) HeHoTollbrx r'rB Hr{r [poAolxae'i'cg 5 _.
15 uuu 112,61.

6) flpxoc'r'r, ya"rroR n upory6epaHr{ar rr{rra co.rrHeqHbrx rrrrreH, tro-Br{Al{}ror\ry
BaBr{cflrqafl or ;'1eftc'ru.rfl a.rrer(rpoararHI,ITrIbrx uoneii, rreurrerc.Fr Ba Bper{fl
.-10 uuu.; r,rHorlla a Bcrr cr[cr]eNra ya,'roB coxpau.rrercfl He 6oJiee 15 nslu.
[{2, mp. 2061.

n) B reueur,Ie Hecr{oJrbnr4x r{I{}ryr (3-5 unu.) rpo}rcxoAr{r pear{oe r4ar[e-
Eenr,re (na 4ecn.'Hlr nnlcen) cnopoclr{ npory6epaur{eB rr4rla coJrHerlHbrr rrflreH,
Belr4rruHa Hol'opori, HecoNrgegr{o, orrpeAe.rrrlerca gcric'r'nr,reM a"rleltTpoMar}IrITHbIx
cut 173, 721.

r) TlureaclrsHocl'b flpr(I4x liopoHaJrbHbrx o6;racreli B eeneuofi JrrIHlrrr
)"5303 A, xoropr,ie HoppeJrr{pyrcr c rleurpaMtr{ anrr,rBrrocrr{ rra rxl4porax cp ( 40o,
Nro?Her MeHrrrbc-s B/{Boe B rerrer{r.Ie 2 qac. r,r /{aE(e 6rrcrpee [12].

71) ItoporHoreprtoAnalecnue $.nyxT'yaqru HopouaJlbuoli crpyHryprr (ua
cTpyltTypy HopoI-IbI, no-IlI4/1I{N,1oIIy, oTReTcTBeHIIbI I,IaIHI,ITHLIe IIo,rIfI), oI1I{carI-
Ebre Jh.ro [12], coAep]r{ar BHaqtrrreJllribre rdBMerreul{fl Ba nporre}r{y1'Hr,r B He-
cr(oJrL,Ho x{I{EyI' (6,t , 1n,n, 1.',,,5 tI T. A.).

Cuopa4uuecxne HopoHaJrbH6re r{oHAeHcaql,Irr cyrqecrReHHo r{Br{cHflIorcri
3a HecHoJrbr(o Mr.rHyT rr 3a Aec.frrnrl l\{I4Hyr.

e) PaglrolrlJryqenr,{e, reuepr,rpyerroe B o6.iracT .sx nnyrpeuuer,i HopoHrI,
paCnOJIOII{elIHbIX IIaA aK'IIIB}ILI}'II4 IlflTHaNII4, qaCTO TO}I(e I4CnbITLIBaeT CIIJILHLIe
lrBnreHerlr{.fl rrr,rrer{cr{BHocrr{ Ba Hoporrtrre npoMe}fiyrnl,r BpeMeI{I,r (ruyuonue
6ypu rapueHoro rtrrrra, paAl4oBcnJrecnu I ruua).

Bce ato yKaBrrBaer Ha ro, rITo B NlarHurl{brx IroJJtrx ar(TIrBIrr,Ix rflTeH BpeNIf
or BpeN,renn Moryr rrporrcxoArrTb ?I npol4cxo4aT 6r,rcrpble IlBMeHeHr{rr Bo Rpe-
MeHI,I, [OCJreACTBr,rer{ r{OTOpbr\ !I trBJI.srOTC.fl HaSBaHHbIe Sbl]rre (6],rcTpLIe I4 CBepri-
6r,rcrprre npoi.{eccbr).

fIo szcrenHoNry BEaqeHuro LIllAl raaneseulrrr Marur4l'Horo troJrrr coJIHeat-
rrhrx rrflreE N{oi:r{Iro rroApasAeJrrrrb ycJroBHo tra Tprr ru4a: a) yMepeHH},Ie, l(JLfI
Koropr,rx Ha ypotsHe c[oroc{epuI LII I Lt -- 10-a -:- 5.10-3 ecf cerc; 6) 6ttcr-
pue, All/A, -- 5.01 .10-s + 5.10-2 aclcen; n) ceepx6ucrpble, LII lLt ,- 5,01 .

.70-z ccfcen,.

,{ena6pr {966 r.
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AHAAEMpIfl, HAYTI CCCP

I,I 3B E C T ]{ fI Ii P bIM C I{ O fi A C T P O (D I4 3 14TI E C I{ O 1I O E C EP B A T O P I4I,I
Tou XXXYIII, 1967 r.

O" HEITOTOPbIX OCOEBI{HOCTflX IIOTfI CI{OPOCTEff
B PASBIITOII ATTTTIBiIOIi OEJIACT?I

C, U. I'om,a,ercn

.l Iav,rorro 38 ceplrir tlolocrottrl,rr.rocrurx 3alrileeii {oroc$epHbrx ayqcBhrx cxopocreir
n parnrrroi artrtrurroir 06,Iacrrr. Satructr ar,tro.rTueJrbr Ha rrarnlrrorpa(lc r .nnnrrr Fe T 1,5250
c 2.tX no 7.IX 1961 r., r{orAa ar{rrrBrras o6racrs rrpoxo/trrJra rro coJrrreqnotrry Arrcr{y or
.E 30" f o l't/ 42'.

Ilclnaaaro, qro ycpeluefirrble rio MnorrrM BarIUCrrM na xarx4r,ui Aerrb JryqeBLre cRopocrrr,
T. C. (riBaSrrcT&r\r:roHflpulie) cHopocTll, oTJrr{qELr oT IryJr.fl TaM, rIIe flaflprr?fierIEocTr, I\{arHLrT-
rroro u oJrrr oTEocITTeJILEO BeJIIIIia. fI prr e'rolt cnopocTrr Nrorr{eT r{e}rflTr SEar( B ltpe[eJrax o6.lactir
o4noii no,;rnprocrrr, [rx anrr.rlnoii o6racrlr B rleJ]o]r BLrAeileEo ABa rrrfia (r{Ba3r{crarlrro-
IlapuLrx) ABLIE{er]III{: O/II{II 1'].III C Upeifi\,IyUeCTBerr[O rOpIr3Or{TaJrbHr,rNr riafipaBJrerrfeNr cl{opo-
creii rr 4pyrofi - c upelrrtyqecrBenuo Beprr.rr(aJrr,HbrM lrarpaBJreurtelr cnopocreft (u ocnor-
nou nurra). IIa o6a rrlna ABn?r{eElrft nanna4r,rnarorca 6rrctpo Merrflroqr.recrr BoaMyqerrr{fi,
Nrar{cr,Irranbtrafi aMtrJrnryga cnopocreii noropbrx B Her{oropr,rx Mecrax llocrr.rraer 7400 atlcex.

f[nrrxeuRr c rrperrMyrqecrBerrno roprrBo]rraJrLrlbrM HatrpaB.ireErrelvr cnopocreft oxsa,rrrBa-
ror pafionr,r.6oJrbmlrx fl.fiTerrrr rx ortpecruocrn. 3ro s ocEoBrro]r re Mecra, r/.\e rranprlrrerlrrocr],
rpogorr,uoii cocraBJlnrcucri uarnrrtnoro no;rs 6o;rr,rue rrolepeuroii, rl onpy]r{arctrtrue rx o6-
.uacrn. ,I[nrxrerrrTrr c rrpen]rytqecrBerrrlllM EanpaBJre{rrreM criopocrefi Br]rrB oxBarhrBaror pafioan
anrrlsrrort o6racttr, r4e upeo6.tagaer fioflepeqEoe Marrrrrrrroe tore. Erlr par:ionr,r cbsnaan
c illecraMrr rrau6o;ree 6r,rctporo pacrlaAa attrr.rsRofi o6.nacrr: [cqeBrroRe]rlreM fifiTerr, Itx Mar-
rrrrrirn( roreii tr AeJrenr.reM troryreri[.

.{lrr pafionon c ABr:Iir{eflrre]r trperrMyrqecrBerrrro D roprraonTaJrr,Hor{ EarpalJrerr[fl rrorol{Ir
ofrycrrarorqeroc-fl raBa IIpaItTIIqecItII IIoJIEocTbIo cr{oMtrerrcrrpouanbr rroTor{aMrr rroArrrrMaroqe-
roc.s raaa. Ilatrporr,tr, troror{r'r c rperrl{yr]{ecrBer{HLr}I o[yc(aurreM I'aBa Brrrra coBcetll [ecr{oM-
neECI{pOBaIIbI II I{OryT AOCTIIIaTL IIeJIIIIIIIELI -8. 1040 atnoJ,Llcet,

flpe4naraercx oAEo IrB BoaMolr{Er,rx o6rscuegrfr otoro paa6aaanca uorol{oB raoa.

ON SOM]] I]ECI-TLIARITIES OF VELOCITY FIEI,DS ]N A D]]VELOPED ACTIVE
ItEGION, hy,S. "f. Gopasyuk.- 38 series of photoelectric recordings of photospheric radi-
tl velocities in a developecl act,ivc regioir have been studied. The recordings were obtai-
ned hy means o{ thernagnetoglaphirr Fe I line },5250 from 2.IX to 7.IX.1961, when the
active region passed across thc solar ilisk lrom tr 30q to W 42".

II has hecn shown l,hat r:adiai vclocitics, avcragcd over many recordings for every
day, i. b. (quasistationary> vcJ.ocilics, rliffcr frorn zerb in that place, where the magnetic
field strength is relatively large. With that the vclocr'by can changc, a sign within the Ii-
rnits of one polarity region. Iroi the active region as a lvholc two types of <quasistationary,
motions are picked oui: one type is with mainly horizontal velocity directions and the se-
concl one - with mainly vertical vclocity dircctions (in thc main, dorvnward). Quick-
ly-changeil clisburbanccs, thc rnaximal velocity ampiitudcs of which in sorne places
are cqual to 11100 rn/sec, are superirnposecl on the both types of motions.

X,Iotions rvith mainly horizontal vclocity clirections cover distric[s of large spots and
their surroundings. Thesc are rnainly thc placos, wherc the strength of tlic longitudinal
component of thc magnctic field is larger than that one of the transversal component,
ancl tJreir surroundings. Nlotious with mainly volocity directions downwarcl cover districts
oI tlro aclivo rogion, wlrolo tlro lrarrsvclsal rrragnctic iicld prctlorninatos.'I'hcsc districts
coincidc with [lre places o.[ Llre quiclror rlccay of the activo rcgion: rlisrppoarancc oI spots,
their rnagnctic fields and division of a penumbra.

For districts with rnotions in mainly ]rorizontal direction the llows of the descending
Elas arc componsatccl practically completely by the flows of the ascending gas. On the
contrary thc flows with the preclorninant clownward movement of gas are not compensa-
ted at all. and can rr:ach thc value oI - B '1040 atom/sec.

One of the possible explanations oI this inequaliiy of gaseous llorvs is proposed.

5 I4sn. I(pbrMclroit o6ceprar., r. XXXVIII 65



tr{ccne^oeaut4e [o.rrff cnopocrefi Ha ypoB,e rporoc{epu s aHrr,isHux o6na-
crfix Ha Cornqe npoBoAr.rJrocE, NruorrrMr4 anropal,rz 11-6]. Cornacno err{M r{c_
0JI0AOBaHI{.8M, B aHTr4Bnrrx o6nact.gx r,rl,Ierorc.E r(aH 6Onrtuue, TaK rr I\{aJrbIe
o6nacrra rroA'eMa r{ onyc*a,r,.rr ra'a. Hax upanu,no, 6onrurue'o6oa"ii,-;;";
TbIe [oAGeMoM I4JII{ olycr(aHlaeM raaa, ycrofrqrrBbr r4 rrpocJremr{Barorc.rr B Teqeglrp
Eecr(oJrbnrrx guefi [1 , 4]. AsmF.eHr{fl MaJrbrx *acmri6or, nao6opo,r, ueycrofi_
sunrr. OHIa I'IHorAa cMerqarorcfi, nporraAalor,frritr Ea rrx Mecre Bo3grrr(aror ABr-
?r{eur{fl B rrportrBorroJrolrr]roM HanpaBJreHr{w [], 8,4]. 14aMepeurl.rr roronoB, Bbr_
rloJrrrellnbre Iro HapTaM noJrfl cltopocrert, noxasrlBaror, rrro AJr.fl arrussofi o6_
Jracrl4 B IIeJIOM flprl OAI4rraHoBbrx frJrorHocrflx rroron onycHarctr{erocfl raSa
B cpeAHeM n 2 paaa 6onrme rrorona noAHr{Maroq..ocr ruri U,4|. n.p.*ol"r a6conroturrM BHaqeHI{.aM, roflyrtrrM, rrro ra6r,rro.rHa.fi *ua"u ra3a, BTeHaro-qafl elr(eAEeBEo B aKrr{Bl{yrc o6nacrr,, cocTaBrrrer rrpraMepHo 10a1 amoalcen.
tr{ 4anre rar(ue MotrIrrbre fipoqeccbr, r{ar( Bcrrhrm^r 6anna B ra.1n 3-, ,rno v^i""i-maror paa6aJraHc rrorono;, 

^rr 
ro Ha cpaBur{reJrr,Ho noporr{oe tspeMfl I+, l).B ornuqr're or [1-6, B, 9l a4ecr AeJraerc.s rorrbrrna r.reyuenui ycpe4ueunofi

rlo MH0TIIIM Barll4c.flM crpyr{Typbr tror-s cHopocrefi s pasnnroft axrusnofi o6,nacfla.
Marepr'raaoM rrocJryxtr{lu r[oroanenrpuqecxlre Barrr{cr4 c tro}.rourbro }rarHr4rro-
rp3t3_ [10]_"ny.resbr,x cnopocreit a axrunrrofi o6nacrlr ou ypour. tiroroccfepu
c 2.IX uo 7.IX 1961 r' 3ra anr:ltsuas o6.nacrr, 6nrna upocrilu{erra Ha nporfl-
Eterrr{E Bocr,Mr{4ueit, c 1.iX no B.IX. 3a BpeMrr ua6rroAeuufi AJrrr Hee 6rrr nony_
SEII I,ICITIIOqUTEJIbHO 6OrArrrft MATEPI{AJI [O MAT].I],ITHbItr,I IIOJI'IM, ilYI{EBbIM CITOPO-crflII u rrpr(ocrl4. tr4auepenua MarHlrrurrrx uo;nefi 14 ryqeBr,rx cHopocrefi u"rricu
B Jrr{Hrrn Fe I },5250 (g:3-), a rrp^ocrr. - B Hctrpepr,rBrroM cueirpe. Marsur-
r{6re rroJrfl 4anuoii anrraanofi o6.nacrn uB_yrrarzcb s [8, g, 11-141-, a JryrreBbre
cfiopocrr4 roJrbr(o JrrtAepa .- B [8,9]. B ttllAauo no4po6noe orrrcaur4e paBBr{_
Tr{fr rpyrrtrbr rr.srer{ B r{eJroM, a TaH}rie ycnonuft na6lro4enufi. B gouonneHnen [11] yxa]rieM, cro Hasr,ruaa c l.IX tgot r. Bce trflrga'"pyrrru, HaxoAr4Jrr4cbr o4noft o6rqeft rrorryrenpr. B noc.ue4yroqrre Arrr4 rpynra 6rrltpo r4BN,teH.EJracb:
YBEIIIqI4BATOCb PACCTO'IEI,IE ME?I{AY JIIIAEPOM I4 XBOCTOBbIMI4 II,flTHAMII. 4.iX NPO-
tl BOrrrJro rroJIr{oe pa3/-{eJretrrle o6qefi rroJryreHl{, IIocJre arero ,rApa Jrr{Ar4pyro-
rqeft uacTr,.r rpyrrnbr n xBocroBofi oHaaanucb oxpy?fieHurruz nixr4as csbefi
IIoJryrer{bro. B 4atr'neftmeM r(a}r{Aa.rr r.rB troJryre"6ri 6rrcrpo yMeHbruarracb.
I3uyrpr,r Hr{x MEorEe r4B flAep pacraAaJrr{cu ,ro 

"6oree ,urr*rl, a Mrlorr4e r{orre-
3a.rru - rre.rr [r{reEczsHrrfi Ilpoqecc pacnaAa rpyrnBr nnren (cu. srr. 1).

Haura 6ttnw uor:ottbaoBaubr Barrtrc-rr JryqeBbrx inopocreit r{ rrpnocrr.{, noJry-
'rer{H6re B rerreHrre rrecrr{ Anefi ..- co 2.IX no 7.IX lg61 r. 2.IX qentp aKrl{s-
rrori o6.nacrr4 r{axoAraJrcs na 30" E, a7.lX _ aa lt2" l.tr'or rleur.paJrr,Horo Me-
pr4Ardarra. B reseuue arrix rtrecrrr 4uefi 6rr.rro troryqeEo 38 cepuft^aaur,rcefr ly-qeBbrx cHopocrefi ra xpHocrefi axr.r,rsuor,:i o6nac'rta o4nonpelieugo c 3aa1{cbro
upo4orruofi cocraBJrflrorqefi lrarRraruoro rroJrrr. f,[auurre b aa.rrc.rr,, JryqeBbrx
cxopocrefi co6paur,r s ra6[uqe.

I *,.,
I-

l*"
qilcro
ranucefi

I{arr,r6pa)BXa
I \et., ttlcen

2. rx
3.IX
4.IX
5.IX
6. IX
7.I,K

1 ,88
I ,80
t ,68
2,05
OK

1,7

1,02
1 ,16
1,04
1 ,13
I ,41
0, 82

7

6
c

I
7

6

ti0
80

80
80

80

80

900
670
840
780
850
680

430
370
500
380
340
400

440
24A

32,-)

350
350
350

500

430
520
430
500

330

B nepnorr cro'rr6qe ra6.rrrar{r,r yHaBaHa Aara, Bo Bropor{ - rrr4cflo r4*{erou{rrxc.s
cepufi sa,,,rcert ua Aaunurft AeHb, B r.pe"ueu - ,,r,rr6ponxa. rtaru6po*"u 

"y-qeBr']rx cnopocreft BbrfiorrueHa tro Baflr4c-rrM cr{rHarra Ha BocroquoM r4 BarraAHoM
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Hpaflx Connqa, a HyJreBa.rr lrrtnptfl. JroxaJrbHbrx ryqeBbrx cxopocrefi trpoBeAeHa
MeroAoM? orrr4caHHr,rr[ n [71. HyneBan Jrr{Hrrrr JroraJrbHr,rx ilyqeBr,rx cnopocreft
rrpoBeAerra c rorltrocrEro -l-80 ttlcen. Illyurr ryqeBbrx cxopoclefi o6ycronnenrr
B ocrroBuoM ABr4)r(er{r4.rrMrd BoBAyxa B cner(rporpa$e u cocraBJrflror ) 80 at,lcen.
Eonrruoe rlr4cJro cepuft sanr,rcefi, Horopr,rrvr l\rbr pacrroJraraJrr4 Ha xax4ur,i 4enr,,
noBBoJIITIJIo AoBoJrbl{o yBeper.ruo r4cr{rroarrarb 6r,rcrpo MeHflrorqyrocrr cocraBJr.flro-
Ll-(yro ryqeBbrx cHopocreft. flpoqecc rrcxrroaleHl4rr ee cBoAr4rc.rr n cJreAyrotr{eMy.
3a ocuoay 6pa;urcr, paapeabr Haxoft-ulr6y4r, op,noit ceprru eau.rcert (xaxgufi
paapea Aaer paclpeAeJreHr4e cxopocrei,i BAoJrb npauofi Jrr4rrr,rr,r, napa;rtenrnoft
cyrouuoii uapanne,nu), 3areu na xaxrgr,rfi rr3 Drr{x pa3pe3oB rraHJraAbrRaJrucb
(IOOTBeTCTByIOIqT{e I4N[ pa3pe3],I I{B BCeX OCTaJrr,}rblx CepZft AanUceft, I4MeBIIIUXC.E
ua gauur,rfi 4euu (HourpoJreM cJrylr{r4Jlld Barrl4clr xpxocrra) , IIocJre qero npor,rBBo-
AI{JIocb r,rx ycpeAHenr,re. fIo ycpcAHe}rur,rtr pacnpeAeJreHr{rM JryrleBhrx cxopocrefi
BAoJIb r(alr{Aoro paBpeBa crpor4Jrr4cr, Haplbr nonn cxopocrefi.

Ha r[ur. t npe4cranJrer{},r ycpeArrer.rrrbre rar{I{r{ o6paaol,r rro BCeM cepl4.nr{,
I4MeBrrIaMcn na Haxrgrrfi fleHrr, r(&prr,r rroJrfl c]ropocreit 2.IX-7.IX 1961 r.
Onn npe;lcraBJrrrror co6ofi nax 6r,r noJre HBaBrrcrar{rroHapHr,rx JryareBrrrx cfio-
pocrefi. I-Ia raprax HyJreBr,re rrunurr cxopocreii orMeareubr rurpuxonofi ;rrauraefi.
Cn,xotunr,ruu ToIrHI,IN,rLr JIr{H}ItrMI{ coeAr4IreHLI TotIH[ co BHaaIeHrIflr{IT cr(opocrefi,
coorBercrByrorql{r{r,r 160 nlceta (2), 320 nlcen (4), 800 nlcen (10), 1200 nlcen. (15),
1600 at,lcen (20). llyuxirr,rpoM o6ne4eurr rrApa rrrrreH, a rroJryre[rr{ Br,rileJreHbr
curorrnorlr xrr,rpnoii ;nr,rnraeli. flpocrort rutpnxonxoli, Bnlro.ra.s rr 4noiruyro
Blryrpr{ Hee, rroxpr,rrr,r paiiourr uo1r]eMa raea. Bo Rcex ocraJrr,nnrx pafionax
na6nro4aercfl orrycxarrrte raaa.

Mext4y xam4orYr IdR nHAI,IrJr,rAyaJrI)r{brx r(apr Ir cpe4nefi AJrfl Hr.rx (cu. {lrr. 1)
ua6nro4arocr, e cl6rqeu xoporuee HarrecrllenHoe corJracrae. O4uaxo c rtoJrrtqe-
cteeuuoii cropoH6r I,IMerrr4cL BHaqltTerLHr,re paBJrr.rtlr4n. Oco6enuo ortlerJruBo
ato 6r,rno Br{AHo npu uaureff Nrero/{r4ne ycpe4ueuufi. flpaxu,r.recnlr rro Bcefi
aHrr'rnnoft o6.nacTu Airtr HanrAofi ua ycpe;iuelrHr,rx Hapr r{a cpeJrHr{e BHaareHrr.fl
cxopocreit Har(JraAr{BaJrI4cb BoB}ryrqeur.n. MaHcI[]raJrbnoe Br.raaleHtr{e Boar{yrqe-
rttar,i coc'rasJrrr,fio flplrr{epno }700 nlcen. Tanr,re BoatryqeHr{rr or]lreyaJrr4cb r(irr(
n o6nacrnx cr{Jrbrrr,r{, TaH r{ oqeub c,ira6sr.r r1o Har1pfl}r{eHuocrl,I tratllr4Tubrx
uo,neri. I-Io ranr, r/Ie MarHr4rHr,re rroJrrr oareHL cra6r,r (n ocnonnolr ua uepudepraz
an'rr,rnnoi,i o6nacru) , nocJre ycpeAHeHr4rr BoBMyr{eH[i,ir cpe4uue Brlaqenr,{fl cnopo-
creit 6r[axl,r r( HyJrro. B l,recrax mc 6o.nr,rur.rx Harrpl]Ker-rnoctei,i MarHr{rH},rx no-
.neli cpeguue BHaqerrllfl cxopocrer,i orJrldalHr,r 01'HyJrrr. Ornrerlrtu, rrro, Har(
npaBrrro, Brlyrpr{ o6.tac'lu cr4JrE,I{br,( Marrrlrrl{6r\ uoncfi ognoii. noJrfrpHocrrl BoB-
N{O}r{HO CyqecTBOBaHUe yqacTltoB, B rtoTopllx cpeArrl{e cHopocTll I4IIeIOT paB-
Irbre BrraHIr lr, uao6opor, r4BMeHeHI{ro rroJr.rrpHocrl,I crrJlbHoro MarHl4rlloro rroJrfl
He eoorBerorByro'r l{aMerreur.rfl BHana cpeAHr{x cropocreft (xax u s tll)"

flo xaprau rroJlfi clleAnux cftopocrefi {ur. t uauepnrucb BeJruqrrHlr O : rSzl

orAe.rrblro g.nn pafiouoB rro11ceNfa r{ oflycr(aHlrfl ra3a. Be;nra.IuHa (D nr,rpaxaet
co6oir npor4aBeAerr[e flJroutraAr.r J u cxopocu,r u I,r nponopl{I{oHaJrllr& uoror(y Be-
tqecrBa. Peay.nrra'rr,r raauepenrait B rrpor{BBoJIbur,Ixr Ilo oAr{HaKoBlrx AJrE Bcex
Hapr eAr{Hrrr{ax [pr4BeAerrbr B alerBepro]r r{ rr.sroM crol6qax ra6.ruqr,t. B ser-
Bep'roM cron6qe ra6.nlrqr,r Aaerc.rr tl)on AJrfl o6lacreft, BaHflrblx onycraHIreM raBa,
a B rrrrroM - {Du 4na o6nac'left ro4renra raga rro arrrasnor)i o6.racru B IIeJIoM.

,(.rra nepexoqa x a6conrorHr,rM BHaselrr4flM Heo6xoAr{Mo Ber[tII4Ebr O yMHoH{uTr,
ua xoe{r[lrquerrr I{:2.702r n (iz - uroruocrL, aroMoB Ha AaEHoM ypoBue
$oroc{eprr). Tor4a tD 6yAer r{Merb paaMeprlocrr arnou,lceru. florarax, uto
rrJrorHocrb aroMoB oArarraxoBa n o6orax rroror(ax, rro?r(Ho nafir'rt tr{x orllomeHrre.
B urecrom cror6qe ra6.nuqrr rrprrBeAerro rrpz ranoM npeAnoJroxeur4l{ oruolrre-
Hr{e cpeArrero rroToKa onycHarorqerocrr raBa K uoror(y [oAHl{Maron{erocfl raBa
q)oil/q)n uo nccii aHrranrlofi o6,nacru. tr4a ,qanurrx mecroro cron6qa ra6[[q],I cre-
Ayer, rrro Ha ypoBr{e $otoc$epr,r B ar{ruBHyro o6racrr, BTer(aer npl{Mepuo
n 2 paaa 6onrrue raaa, qeM BI{TeRaer, qTo corJracyercfl c I4BMepeHIaflMI{ rlo r4H-

ArrBr.rAyaJrr,rrrru napranr [4],

dt 5*
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Cpaaueuue Hapt r[ur. t uonaarrsaer, qro B rrenoropbrx yqacrxax axrrasHofi
o6nactra no Mepe ee [epeilrerqeHr,rfl no Arrcxy Co.nnqa c Bocrotruoro rroJrymaprd.E
B BatraArroe HarrpaBJreHr4e cpeAHrtx cnopocrefi r[eH.fler BHan, r(ax ra n s{{exre
Snepue4a [15]. Hapsgy c arllrr B Apyrrrx yaracrxax axrlrsuoft o6.nacrra auaH
cmopocrrr I{e I{BN{eH.Eercn. .{;ra AeraJrrrnoro BblflcHeHrrfl DTr4x ABrr?flenrafi npo-
I{BBoAI4rrocb HaJrox(errr{e Bcex Kapr r[ur. 1 Apyr Ha Apyra. Hanoxreurze xapr
BbIIoJII{eHo tax, vro6r,t 6o"nr,urae tr.flTlra, Har{eceHHrre Ha HrIx, coBrraJlr4 Har4JIyq-
uruu o6paaon. flocne coBMeqeur{rr Ha Haprax BbrAeJr.rrJrr,rcb re yrracrxu aKrrIB-
uoit o6nac'rrr, B Horoplrx BEaI( cnopocrl{ He MeH.flrlo.fl B TerleHpre Bcex urecTtr
Auefi. 3'ru paftonrr BbrAerrer{br r{a Haprax cirur. 1 4noiiuofi rrrrpr{,{oBnoft (6unu
I{ ApyI}Ie yqacTnl4, Ho oqeHb MaJrer{EHLIe, o}ru He BbrAeJr.flJrr{cb Ha tl)r,It. 1). Bo
Bcex Apyrrrx yqacrnax aHtraeHoft o6racTu cxopocrrr MeHrrJlr{ Brrax rra o6par-
ssrft.

,(.rra 6o;rrurer,i uarnaguocrr{ Ha tillrr. 2 rrpeIICraBJreHa crpynrypr{afl Hapra
yqacTnoB c paBrrrqubrlfl{ HarrpaBJreFrrr.aMr{ c}ropocreii!, Ha Ko'r'opy]o HaHeceHl;r
rlflTr{a Lr noJryrerrr{ /+.IX, Hor4a amTrrBrrafl o6nacrr, HaxoAr,rJracr, Ha r{errrpaJrb-
I{oM }repr{Al{ane. O6nacrrr c nperdN{yrqecrBerrr{brM ABr,r}r{eHr4eN4 liraa Brrr.IB 06o-
sHarleHrr o4r,rnapuoli rul.pr[\oBnor,i, o6racrlr c [per.rN{yrq,ecrBeHrrbrl{ ABr4}fienl{er{
raaa BBepx - 4noiinor,i ulrpraxonxoii, HcearurpnxoBaHurre o6lacrlr - ABI{-
iI(eHIle Ia3a Uper{},IyrqecTBer{rro B IoprrSor.rTaJrrrIloN{ HarrpaBJreHr,rr.r. fl71pa n.ETeH
o6ne4eusr cflJrolrrrrrrrra J]lIHlrrJMr{, a noJryreHrl - rurpl{,roBblMrr.

trl[aMeueur4e Brraxa cHopocreft Ha o6parHbrii npu trepor{eqeHr4n anrr{BFroft
oS.rracrlr rro AI,IcHy Co.nuqa c Bocroqrroro troJryrlapr{.a B Ba[aAr{oe Nlo}r(er yra-
3618aTb rla TO, qTO Be[{eCTBO ABI{}It0TCfI npel{l{yrqe0TB0IIHO B IOpII1BOIITaJILHOM
Ha[paRIIeHI{r,r. B 'r'ex }ne N{ecTax, rAe 3rraH cnopocrrl He MerrrrJrcfl rrpl{ trepeMe-
IqoHI{I{ aNtlrsnoii o6;rac.ra rro Ar4cny Conurla, BerqecrBo flBrrt&Jrocrr rlperrMyule-
crBeHlro B Bellrr,rxa"rrbrrol,r l{ailpaBrerrr{r{, flpu arou B oAFrr,rx o6tracr.nx c upe-
I1['Iy]rlecTBeIIHO BepT]rHaJIbHbrN{ ABr,r}r{eHIleNt BerqecTBa CI{OpOCTII HarrpaBJ]ellbl
BHu3, a B Apyrrrr-BBepx.

Ttrnuu o6paro,r,r, r'Ibr BrIAr{N{. rrro B rrepBolr npu6nra}nerrr,rr4 4"ra axtrnuofi
o6.;racrr B I{eJro}( xapanTellr{br ABa Trrla HBaatrcrarIrroHapHr,rr 4nuineuurl: o4rau
TI4[ o [pel{ntyuqec'r'nenuo roprd3or{TaJlbrrbri\{ HarrpaBJIeFrrreM cnopocreit u BT'o-
poii - c rrpel{NrylqecrBer{Ho BeprrrnaJrbHbrM trarrpaBJrerrr,reN{ c}ropocrefi. FIa
o6al'rna 4ri,rrHeunft Ear(JraAbrBarorcrr 6rrcrpo Mer{-flr.oqtrecfl BoBNryIr{eHIrfl,
MaHCI{r,raJI6Harr aMlJrrrry4a cr(opocreft notoprrx B Henoropr,rx Mecrax Aocrr{raer
L400 atlcen.

Pae4erenne floir.fl c]topocreft artnsnoli o6racu{ }ra Aur,r}Heurrfl rrpel[My-
II{eCTBoTIHO B ropr{BOrrr&JrbHotrf Ha[paBJre]rr4?r r{ ABI4E{eHl.r.s nper{N{yqecrBeHI:tO
B BeprI{HaJILI{ON{ r{alpaBJrenr4r{ trosBoJrfler BrrflCrrr[Tb Bonpoc o 6anauce uoro-
noB BelqecrBa AJrf arr{x AByx rrzrroB qararxeuuft. ,{;ua aroii r{eJru [por{BBoAIlJIr4cb
aHaJrorr4qr.r6ru cuoco6olr pacqerr,r rroronoB Bcrqec'rBa HaH AJrrr o6nac,eli, cxo-
pocTll BeU{eCrBa B HOTOpT,IX HarrpaBJIeHhI rrpelTMyI{ecTBeHr{O Brrr,rB, TaH L{ AJIfl
,o6;rracr'u c ilperlr,ryqeorr]eurr6r]r ABrr]Heur,reM Berr{ecrBa BBep-\. O6lacrs, aa-
HtrTafr [oToHaN{I{ Bcrr{ecTBa, rralparjJrelIEblMr{ npel{MyrqecTBeilHo BBepx, }laJIa.
Mana ra cxopocrl rroAbeMa BerqecrBa (cu. {ur. 1). I1o'lon c rrperlNryrqecrBeE-
rr6lx{ noA6e},rol{ Berr{ecrBa B Terrerrrae rrrecrr4 gneii rrenalcn o'r'5 no 10 eArrlrl{q
(3.iX). B 4arrueftuer{ [pI{ troAcrlere 6arauca rroronoB Berr{ecrBa o}r He npl{-
rrr,rrrirJrcfl B pacqer. Hatpouan, [JrorqaAl{, BaHqrEIe rroror(al{rr c flper{My[{ecrBeH-
r{6rr{ ofiycnar{r,reM BerqecrBa, BeJrr{Kr.r. BetuHu r4 cxopocrrr oflycnaHr{fl Betqe-
ctna (clr, c[ur. 1). 3ua.rennn troronoB Brryrpr{ o6lacreir, BarrflTbr,\ ABr4HeHIleM
BeII{eCTBa, rrOCTOf HHO HarrpaBIerlEr,IM rrpeur{yr{ecTBeHrl0 Br{trI3, T. e. UO O6-
Jracrl{ c 4nofinoft rrrrpraxoBnoiinarfur. t, d)un.u, rrprrBeAerrbr B ceAbr{oM cro.ir6qe
ra6rraqrr.

C p a nrleurae AaHEbrx B qerB eproN{]u ce4r,uor,r cror 6rlax ra6rr,rqr,r flonaablBaer,
rITo lrorlTtr{ rroJroBr4r{a Bcefo rlorona ottycHarorqerocfi Be[{ecrBa tto ncerl anrlrguoii
o6.nacrra [pr,rHa/Urex{rar pafiouau, Horopr,re] o6oerla.renr,r 4noiruofi uTpr.rxonrofi
ua $rar. 1 u n r{oropbrx ABrr}r{eurle BerqecrBa 6r,rno nocto.ErrHo HalpaBJreHo
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ilpetrNryu{ecrBeHHo B}rr,ra. B BocbMoM croJr6rle ra6Jrr4r{br AaHbr paBrrocrr{ tDor, - ([)on.u,

r{e}r{Ay [oroHaMr4 orrycHaroqeroc.E Berlecrsa no sceft aHrranuoii o6racrrz (qton)
r{ IIOTOI{aMI4 C ABr4}r{eHI4.EMI{ BeqeCTBa, IIOCTO.EHT{O HatrpaBJreHHbIMr4 rI per4Myqe-
crBeHrro anras (tlron.o). O.rewr4uo, rrro paBHocrr, (tl-to, - Oor,.o) rrpeAcraBJr.Eer
co1oft He qro trrHoe, HaH rlorolt olycnarorqeroc.rr Ben{ecl'na n par?oHax arirr{B-
nofi o6.nacu.r, B norophr{ ABrrH{enr{rr nper,rN,ryqecrBeHHo ropr,raoHT arrb}rbre.
C yverou cAeJraHrroro paHee BaMeqaHrtfl N,rolr{Ho cqr4Tarr,, .mc, ruecroli cror6eq
ta6lrraqr,r Aaer 3l{arreHrrfl rloroltoB noAr{r4Nraroqeroc-fi Be[IecrBa c ABrr[teH]r.Ex{r{
nperltrylr{ecrBeHHo B ropI,IBol{raJrbHor,r HanpaBJreHr{I{, floarouy orHorueHr,re
IroroltoB onycltaroulerocfl ra3a H rororiarr rroAHr4lrarcu{etocrr B pafiouax an-
lr,rsHoli o6nacru c ABr4)I{eI{I{rIr{I{ rlpernryrllecrBerrr{o B r-opr4Bor{TaJIbr{oNI }ra-
rIpaBJIeHr{rr N,IoiI{Ho [o.rryql4T6 lro Aar{HLr},r Bocr]Moro r4 rrrrroro crol6rlou ra6tu-
qr,t. Peayntrarr,r Br;rqtr{ctenuii [pr{]reAeHbr B AeR.rrro},r cror6qe ra6,nuqrr. LIa
/larrllr,rx aroro cron6r{a ra6flur{br cJreAyer, Erro B cpeAHeI{ rroror(].r rroAHnr{arc-
irleroc.E r4 orlycHaloqeroctr BelrlecrBa u pafiouax axrrzeuol:i o6nacru c trper{t{v-
u{ecrBeHHr,rMrr ABrr}HeHl,r.fll{r{ R ropl{3oI'ITaJIbHor,I HarlpaBJreHLII,I paBHrrL Drr
pafiouu c [pe]I]Iyu{ecrBelruo ropr.raotrraJrbrrbrMr{ ABr4}r{er{r4flr{rr BerqecrBa, r(ar{
.rlBcrByer ua {ur. 1 lr 2,loHprrsaro'r 6oJrr,rrrr{e rrflrr{a rd ux onpecrr{ocrrr. Cpanne-
HrIe c HapraM[ MarHprrHoro rroJrfl [11] uoxasrrBaer, qro aro B ocrroBr{o}r x,reoril,
lAe Harlpfl)I{elrHocTrr upo4onorIorf cocraBJr.flloqefi uarnraruoro rroJrfr 6o.nr,[re
uotrepe.ruofi, r,r pafiourr, 6rrasrtne H rrr,rM.

Paftonr,r, BaHflTr,Ie ABr4)I{eHrIeM BerrlecrBa rrper4r{yqecrBeHHo B BeprrrnaJrr,-
IIoM HaIIpaBJIeI{I4I'I' paCIIoJIaIiIIoTC.fi B ocHOBHoN{ B Tex N{ecTax ax'rraruofi
o6nacrn, rge lpeo6naAaror{er,1 t{oMrlorrerrrorl nrarnu,rRoro rroJrfl flBJr.rrercrr rrJ-
rreperrHafl (cu. xaprrr Marrrr4rrroro uonq s [(1]).

trll'lan, rra colrocraBJrelll4.fi Hapr crtopocreii rfrar. I c Hapralu{ il,rarHr4rHoro
troJl-a cJreAy€T, r11g n anrrteuofi o6.nacrlr (HBaarlcraqr,roHapt{ble) cnopocrrr r]e-
ulecrBa B ocHoBHOI,I HaIIpaBJIelIbr trper{IrytrlecrBeHHo nepfie}rAtrnyJr.rrpHo rr }rar-
HI,TTHONIy rroJIIo. ato rtart 6r-r upo:rueope.IuT npeA0raBJieHr{ro o Bt{opo?nerrHocrrd
r{arHl4rl{oro uo.rrn. O4rraHo I{Merorc.fi AaHrrbre na6nrcAenzii, yHa3brBaroulne Ha
HaJrr,lrrr{e Bx,ropoffierrHocrr{ xf arrlr.rrHoro rroJr.E n r}orocSepHoe BeqecrBo I 13,
t6l. llcrecrBeHHo, BoaHr4r{aroqrre rrporriBopequfl r,roryi 6orrr ;r;rp2Her{rr, rro
Bce.li nr.rTlral,rocrr{, ToJIr,Ho rloc,rre Br,rrrcHeHr{rr rrpr{poAbr rroJrE cr(olloct,ei{ B iir{rr,rB-
rlol"r o6.rac.r'Jr.

.(anee r.ra paccMorperrr{.rr xap.r' $ur. I nz4no, uro pali<iar,r'1c nperr}r}[e_
(,TBeI{HLIA{I{ ABI4?I{eHI4fll{II BeIqeCTBa BHI4B COBIIaAaIOT C I{eCTar{I4 Uar.r6Onee 6r,r-
crpr,rx raBlreuennr,i s an,r'ranHofi o6ractu. tr{lner.rr.ro BAecrr B rrepByro oqepeAL
I,ICrIeSirr{ MEoII,le rrflTua, a [oJryTeHL paSAeJrrr..[ac], rra ABe qacTr.I Id R AaJIr,Hefi-
ruen{ Tar{Hte 6r,Ictpo r4cqe3Jra. Blrecre c arr,lr{ yrreHbrrrrltJracr, r4 Harrpflir{eHHocrb
r'Iarrir4THoro nona. Coa4aBaJrocr BrleqarJreHr{e, rrro n par?onax, c nper{t{yqe-
crBcrrHhrM ARprEreHrdeM Ben{ecrBa BHrrB a(rrlBua.a o6nacrb ftan 6rr <paaopna-
JIaCb)) Ha ABe qacTu - Jrr{Ar4pyrotqyro r4 xBocroByro, - yAaJrflBurr4ecfl Ap}rr
or Apyra. , 'il{

ilo.or*, c [perrMyqecrBe,Hr,rN{ ABrr}r{eHr,reNr Betr{ecrBa ?ri* o"rurorao ,rir-
I.Iocrbro HecHoMtreFrcrrpoBaHHr;rMw, O6r,acuesue aroro .EBJreHr{.rr cJreAyer, rro
r;ceii nra4lrnrocrrr, r4cr{arb B Tex rrpoqeccax, noropbre rrpr4BoA.rrr n r4crre3rroBe-
Irulo frrITeH, I{x Ma.rHI{THltx nonefi I4 r{ AeJrerrr4ro rloJryTeru B MecTax c [peLI]{}-
xlecTllelrHbrM o[IycKar{rIeM BeqecTBa.

I-l.alprauep, oAHr{M r4B HaqecrBeuuurx o6s.scnenrafi r4s6r,rrna uorona a rrpe-
r{M\rIL(ecrBeHrIEIM ABr4}I{eHr{eM BelqecrBa BHr4B N{o?r{er 6r,rrr, c.ueqyroqee. Cnaqana
[pe/(uoJroH{r{L{, rrro n Haxr4oit roqr(e aHrr4eHoft o6nacrr{ Ha AarlHoN{ ypoBHe
conHc.rnoft atlroc$epnr rloJrHoe AaBJIeHI{e (rasonoe rrJrroc Marr{r4rnoe) ecrr, ae-
JItrrqI,IHa frocTofllrna.fl r4 paBr{a.E rasoBolry AaBJreEI4ro 3a npeAeJraN{r4 ar{TtrBHoii
o6.rractra. Torga axrr4Brrafl o6nacrr, 6y4er HaxoAurbc.E B paBrroBeczz. Ho no,q
4elicrcraeu Her(oropbrx BHyrpeHnr,rx crzJr aHTr4BEag o6racm AeJrrrrc.E Ha sacru
(Hau n AaHHoM cnyuae), 14 Jrr.rArrpyroqafl qacru,'ee yAaJr.flerc.rr or xsocroaofi co
cBouNII4 MarHI4THbIMrr rroJlflr{rr (rpone Toro, Me}fiAy rrr4Mla yr,reur,Iuaercfl rratrpfl-

76



)IieHHocrb MarHr4rlroro roJlfi). Bcnegcrure Br{opo}r{eH}rocrrlr ABrz}r{y[treec.fl Mar-
Irr4rEoe no.ne 6y4er yBJreHarrr ea ,co6oii , ,eirqecruo. B peay.rrr,rare Melr{Ay
o6erzura qacr.flMtr{ anrr.rsHofi o6racrra o6paeyetcn rroJrocrb, n xoropofi torroL
.AaBJrelrr.re 6yger nreur,me oHpy)fiaror{ero. a.rouy ranffie cnoco6criyer yMeHb-
rueHl4e N{arHI4TrIoro IIoJr.rl B Heft. tr{s6r,rrotlHoe BHetuHee AaRJreHr,re npraBeAer r( Ao-
noJrHr{TeJlr,Hol4y ABI4}I{eHI{I0 Ber{ecrBa c ropr43oHTaJrr,HrrMl,r cHopocT.aMr4, IIa-
rlpaBJreI{HbIr{I,r r{ rloJrocrra. flororua IlerrlecrBa c rrper,rN,rytqecrBeHHo ropr4BoH-
'raJrblIBI\{I4 CI{OpOCT'N,II4, rlorlaAatr B rroJrocrb c noHr4}r{e}rHrrlN{ AaBJreHr.reNr, rIoA
reilcrBr,rer{ cr{Jrr,r r.fl}r{ectu 6y4yr oilycnarbcfl nnraa. Tan Mor.yr Boaur{r{Hyrrr
naHtyrqrecfl Hecltol\,IrIeHCI4pOBarrHlrNrr4 rroTor{r4 tsexlecrBa c nper.lx{y[\ecTBeHlrbrN,r
ABr,rlrieHtreM ruus. XapaHTep Tar{oro llurl}fierrurr, roo6ure roropa, AoJr)r{err Ha-
IIOI,rI4HaTr, BTeI{alrl{e B BOpOHT(y.

Ilo4r'neprx4eHI,IeM rIocJreAHero r{otr{e? rrBrrrr.rbctr r4Br,rerrerJrre 11or.orion (T)on.,,
co BpeNreHer{ (ce4ruoii cto.n6eq ra6nuqr,r). ,(eficrnurenr,Ho, raH naH trJrorr{aAr{,
3aH.arble rIoToI{ar{I4 C llRI4}I{eEr.lfrr,rr{ ReqecTBa rrper4N{yrqecTBer{HO BHr,r3, OAr4-
lIaI{OBbI, TO I{3I'Ie}IeIII4e IIOTOI{OB yI{aBLIRaeT Ha I4BlreHeIII4e yCpeAHeHnrrX UO gCei.i
rrJrorrlaAr,r cxopocrefi. floerouy ycpeArreHHas no ncer,f n"norqilrn cnopocrr, 6rura
}II{HI,1N{aJII,HoiI 3.IX, T. e. HoIAa aHTI4BIIafl o6nacu HaxoAIIJIacL IpaITTI,lqec]iI,I
Ha r{errTpaJrbr{oM t{epr4ApraHe.

ll arrrrasHl,rx o6.rracux Bcerra tr{Merorc.q orHocr{TerlbHbre nBli}r{errr4tr rrrreH,
r{oropbre cnoco6ur,r npI,IBoAIrrr, n odpasonaHr.rro rroJrocrerii c rror.rralne}rgbrM AaB
JIeI{I'Ier{. Polr, raxrnx uo;rocrei,i B BoBrrr{HIIoBeHIdr4 4nunieurnii rro}r{er 6r,rrr, secr,-
r'ra 6onruroii r{, Bogtr{ox{rro, /la}r{e otrpel(eJrflrorqert. O4rlano ato rpe6yer Aerarrb-t{oIo I4SyrleHr'rE.

. B aarrnroqer{rre rrpr4uorry 6.naro4apuocrb rrJrerry-HoppeclorrAer.rry AH CCCp
A. ll. CenepHorry ea o6cyrx4enme pa6orr,r.

JJoa6pr 1966 r.

Jlrrreparypa
1. B. E. C r e n fl rr o B. 4rr.. {pqucxofi -acrpo(rlra. o6c., Ig6l, 25, lb4.
?. g U ey r. Copmt,. rend._Acad. Sci., 1960, ifl, Nl 14,'1346.3' r. fl. BacrJrr,eBa, r. (D. B-BJrrrmrr.rr. co.;rne.rur,reAarrtrie, 1962,J\&2,8g.4. C. m. I o u a c ro rt. 14an. Itpr,rucnoft ac.rpogrra. o6c., 1g64.T2.1+.
5. f. O. Brrr,mrn, _8. A,-Hpar. Iiir."lAO, 1965, Zd,NrfiA,Zg.
'6, C. il, I o n a c ro n, tr{_an. }tpr,ri,rcnoft acrpofrrz. o6c.,'1967, 87, 29,
7. c. 14. f ouacrort, M. E. 0rrrp,,, T: T. IIarr.'I4an.'r(pumcrtort acrpo([rrra.

o6c., 1963, 30, l48.
P. I P.Hyrrnrrrr, B. D. Crerar{oB. Co.nseqHbre 

^aEHBte, 
jg63, N!I, 55,

.Y. li ry.H-yrtnrrr, B. E. CreuauoB. Co,ruecn'rc parur,re, ig63; Js2; 43:10. H..9.H"Synrs, .4.^8..^Cesepur,rfi, B. E. Cr'bna"or. -iaro. 
iipor"_

crtoft acrpo$r.ra. o6c., 1958, 19, 3.
1{. B. E. crerraEoo, c. tr{. ]]otracroR. I4ar. r(p,lrcnoiractpoSr.ra.o6c., 1g62,28, lg4.
l?. l. P-. 4 V r{ rI I{ H. Co-{ueutr:re I{aEEBre, 1964, J\! B, 45.
13, C. V. I o r a c ro n. tr{ar. Eprrucnoft acrpor[lra. o6c., 1965, BB, 100.
14. C. V. I o u a c ro n._Izlar. Itpnrucxoii acrporlua. o6c.,'{g6b,'84, 2gg.
1q. F. "J._,8 *uy, R. B. _t o y Sh h ea d.'srinspors. looaoir,-ibOa.Iti. s. I. Gopaslnk, o. il. l{o"rcLon. ploc. Aitron.sor.riiiltr,,r., {967, l,^, t,g.



AnAAEMilfl. HAYH CCCP

I{ B B E C T lT fI 1{ P bI M C IT O trt A C'T P O O I1 3 1T q E C H O't O B C E P B A T O P IT II
Tou XXXVIII, 1967 r.

Paa4erenrae Bctrr,rrrelt Ha ABa uana 6r,Iro rrpoBeAeHo B cBfl3rr c paccr{orpe-
Haer,I paBBr{TI{fl BcrrT,rlren rr rrx 4wrirteunrl orrrocr{TeJrLHo NIarI{I4THoro rroJrfl
rpymr rr.frTeH.

H uepnoruy rrrny BorrbrrJrer( x{o}r{Ho oruecrtr re crrJrbr{ble xporrocSepurre
BorlbrrrrKr4, Itoropr,re BoBr{I4I{aIor R tsIrAe AByx Br{TrrHyTbrx apl{ux JreHT, rrapaJl-
JreJrE,Hr,rx HeriTpaJrbrroft nuuralr npoAoJrbHoro rroJrfl, Osr.r paccllarpIrBaJII4cb,
B qacrHocrr{, n [1-6].0rr,r ecnr,rrrtnr{ xapaftTepr4aylorcfl BaNIeTIIsIMIT ABLI}I{e-
rrrtfrMrr narrt4ofi apxoft JreHrbr, noropLle yAaJr.flrorc.E ot nefirpaur,Roli ,nr.lulrz

O [BvX TI,{[AX XPOMOCOEPHI,IX BCIIbIIIIEIT

M, E, O cuTto

Ha ocnonannfi uByrretrrrfl pa3Brrrl{fi Ir ABrrllterrrfi Bcl]},rmert or}IoclrreJrr,Ho MarHilTnui'o
troJlrr trpolraBoAlrrcfl AeJIeErre Bcrrbrmelt lra /{Ba rrna, It trepBoMy rr.Iuy orrrocffTcr Bcrrtlrr]Klr,
paBBI{BaIoqrlecfl rrapaJrJIeJrbno nerlrpa.rtlroft lr'ruun rpoTloJrbrroro rroJrfi Ir BareM yAanlrmrll{ecfl
or Eee; no BTopoMy 'r'rrry orrocrrcrr Bcribrrrr(Ir, rpno6petarorqlre B rrpoqecc_e paaBlrrI,Itr BrrA
rrerJrrr, Roroparr llacrroJraraerctr troleperr rrefirpa;t'uort JIiIHr.Iu tr coeAlrnfier o6racru nporrrBo-
no.rroxrsofi noJrrrprrocru.

OrMe.raercfl cBrr3s rro.sBJrenlr-s o6oux rrrrroB BcrlLrmen c AByr,rrr trpellMyr{ecrBerrgr,rilrl{ BIr-
gauu xon(rurypaqflrt rpyufl co,TEeqEbrx rrrren: a) c rpynnaufi, rAe crrJrbrrble rltrrra nporlr-
nororoxuofi rtoJrrrp[ocrr,r oqenr 6nuaxu lpyr n Apyry lr pacrtrrryrr,r [o [rrpore, B ocrroBrroll
cB.rraarlrr BcrlLrunr.I trepBoro rnna; 6) c rpyfltrar{[, rrMeloqi,rlrrr BEaqI'ITeJrBrryIo [porfl]r{erruocrb.
IIO IIOJITOTe, CB'ISaELI BCtrbIuI(II BTOpOIO TIItra.

B nonftlrryparlr.sx trrrrerr rlroporo rrrrra llag.BIrBarorcfi Morqubre IrereJILflbre crrcretllLr altrrrB-
rrtrrx BoJror{o}r, rrAyrqlrx rra o6;racrrr o11nor,i rroJIfiprrocrlr e o6nacrr, rIporrlBorloJroE{-
noli nornpuocrn. Bctr,rmttrr BToporo rtrna paanlrBarorcfl y ocRonasrlt rrJrrl BuoJIr, anrr,lBrrr,Ix
BoJrono[ rr pacrloJlararcrcg n o6;ractr cirJrEtroro rroflepeqfloro rroJrrr [par{Trrqecl(I{ B ToM }Re,
rITo rr olro, HarrpaBJlelrlrll. Antrgrr,Ie BoJroI{Ea o{eHL Il&cro rar{}Ke pacloJrararorcrr 6;utano
It BarlpaBJleHrrro fiorlepeqEoro troJlfi.

Bcnr,rmnr ItepBoro rrrtra colpoBoxAarorcrr BcrrJrecnarr].t pa[rro]IBfiyqenr'tn IV tlrra,
a rrpr BCIrr,T[]nax BToporo rlllla, r(al{ trpaBllJro, gTlrx BcrIJrccnoB I{e Or,rBaer.

ON T\VO TYPES OF CIII{ONIOSPHtrItlC ITLARIIS, by ill . B. Ogir.- lllares are
clividccl into two typcs on the basis of the stuilying of the clevcloprncrit and rrrotion of flares
rolutivc Io Llro rrrugircLic field. l"lrlls, rlcvcloping irL parallels to a ncutral lirro o[ a_lon-q[-
tudinal ficld arrtl tlien reLiring frorn it, refer to thc iiist typc; thc second type inchrdes fla-
res, bcing in the clevcloprncnfprocess jn the lorrn oI a ioop, which disposcs across a ueutral
Iinc and unitcs the rcgions of coutrary polalities.

A conncctiorr is rioted of lhc appeaiance of both flarc typesrvith two prilcipai types of
configuraliorr oI sunspot gruups: a)Tlarcs oI l,ho Iirst typ(,arc connectetl in tlre main wi th
groufs, wlrolc sLrorrg-spo[s oI opposito polar:ity are closc to cach otlrcr and slrctch along
Iatitude; b) flares of the seconcl type are connectecl with groups having considcrablc sbrctch
along longitucle.

Poweiful loop systerns of active filarnents going {rorn thc region of one polarity to
tlrq rogion ol'opphsiic l)olariLy, arc dovr,Iopr,tl in rpot crrrrfigrrt';rLions oI tltc socorrd [ype.
Flarcs of Llro soconrl Lyi,".rn rlcvolopod at tlrc lrasc or: along uctivc [ilarrrcnLs arrd arc situ-
Itorl ln tho rr,giorL oi siio,rg [,r'rnsvcrsrtficld praclicalty in ihe.anto tlircction, as [lre Iicld.
Vory oltcn activo Iilarrrcnts llo si trrntod also close to Llro dirt,c{iorr oI [lrc transvolsal Ii-
elrl.

Flares o{ thc 1st type alc accorniranictl by buL'sts of rarlio enission of typc IV, but in
thc casc of flarcs of the 2nd It'pr,tlicsu ]rursts do uot tako place.
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u pactrpocrpalr.slorc.fl HalltAafl B o6Jracrr4 cBoefi [oJrflpHocrr{. B pa4rao4raarlaaoue
oHIa conpoBolr{Aarorcrr paAr,toBcurecr{aMr4 IV rzua. Hax 6rrto [oxasaHo s [6],
seM 6oilsme rpaAl4eH'r MarHI4THoro rroJrfl B o6nactu BoBHr4nHoBeHr{fl BcrIbIIrIItrr,
relt 6onrnre cnopocrr ABmx\eHmfl BgrrbrrrrerrHoro BeurecrBa rr rer{ 6o.lrrure ran-
Telrcl4Brrocrr BcnJrecna IV .rraua.

flocre paccMorpeHr.r.rr Henoroprrx oco6eunocrefi BoBr{rrnHoBeI.II4fl rT ABr{-
,r(eHr4ff B 3Tr4x cr.rJrbnr,rx xpouoc{epuBrx Bcrrbrrxxax r4rrrepecuo paccN{orperb
c oroit )ne rorrxlr apeHlr.rr r{ Te Bcnr,rlrnr{, noropr,re ue o6uapy}Hr{Baror ralirrx
Batr{erHblx 4nmmenr.rr? (n cur,rcre y/(aJrerrrrfl or nefitpanrnoli .nuulrr "H 11 ) r ue
corlpoBoll{Aarorc.fl paArao]lcrrJrecr{ar{r.r IV 1mua. Tannx Bcrr,rfllex oqenr' I\{Horo.
lI H UX qI4CIy OTHOC.fITCfl He TOJIbI{O NIaJIbIe! HO I{ I{HOII,Ie CI{JIbHLI€ BCIIbIIII{I4
6annon 2 m 2' . C qe.rrrro or6opa u rr3yqeHr.rfl r4lrerrHo grr{x Bclrllrrren 6r,rn upo-
cl orpeH 6onr,urofi r{arepr{aJr na6nro4eurafi. troJrytlsHHr,rii na rtopo:IorltaSe
Hpuucnoft acrpo$rzsuueciroii o6cepnaropvtr Ba r.prog c 1.957 no 1966 r. tr4e

oqeHr, 6onrmoro qtrrcJra Bctrbrrrre1 4tx o6pa6ornu 6r,rno oro6pauo 30, 4.nn no--

?opblx, Bo-IrepBrrx, 6r,rnu 4ocrarorrHo rroApo6nnre r.raMepeHr,.u Matur{Tl{brx rIoJIeI'I
rIflTeH Ir, Bo-BTOpr,IX, r{oTopble r{o}ItHo 6rrno suorue yBepeur{O EarrecTr{ Ha r{oH-

Szrypaqraro rpynu rr.EreFr.*,{annrre o noJr.ax au ruproa I,Iff 6panucr, ua [7],
a 3a nocJreAyrorque roAr{ - na na6nrogeHr4r:r, Bbrrorrrel{Hr,rx na 6ameguo}'I coJI-
HCqIror{ reJIecrrore o6cepnaroptrm rro e]rreAHeBHoi.i nporpal{r,re crryrn6rr Co;rr{qa'
Flenoropr,re ue pacoxrorpeHrrr,rx BCrrr{rrrcr{, Har,recerrHbrx ua rion{rarypaql4r'r
IIrIrerI, trpeAcraBJreHbl rra Sur. 1., a na {rr. 2 nplrne4enrr Sororpa{I{r{ }IecHorlr,-
I{I4X I4B HI4IX.

flp, paccrlorper-rrrr4 paBBrrru;r BCtrbrrleH orrrocr4reJrLHo xouSurypaqran
rl.ETer{ y rrr4x 6r,l.na o6uapy}rieFra o6r1aa re}rAeHrIr4.rr roaurlxarb B BI,IA0 rlecHoJrb-
I{I{x .Epltrrx J/BeJrr{oB, pacrroJrararoqr4xcrl BAoJrr, HatrpaBJrer"rrtfi or o4uofi [oJIrIp-
I{ocrr{ x 4pyrofi. flpr c.oetr,rne c xopour,rlra arruoc{epTrr,rlrr{ ycJloBlrflilttrl IlI4Ano?
ril'o BTtr{ RCrILIlrIiI4 pacfloJrararorcr{ y ocHoBaunfi r{ BAoJIb artrI,rBr'IEIx BoJloHoE'
rIAy[rI{x or o4noli fioJr.flp]rocrr.r B Apyryro. flo,qo6uan cRflBrr BcfrblrlreH c Tipory-
fiepanrlarrtr y?r(e orMeqaJlacb prrAoM aBTopoB, B rracrHocrtr{, n IB-10]. B uaK-
cI4I{yMe flpltoCrI{ BCIIbIII]eTIHI{e yBeJIHI4 ]\,IoIyT CoeAIIIII4rbcfl ApyI C 4pyrolr, O6pa-
3y.rl crlJtorrrHyro ffpxyro JreHry, [peAcraBJrrrroilIyro co6oft ran 6r,r r{ocrr,]I( r4Jrrl
rlerJrro, coel{r{H;rrorrlyro o6nacrra- ilporrdsorroJroxrsoii rroJr-rrprlocrl{. Tart, Bo
BCrII{rIrHe 22.yII 1957 r. (Sur. 1, a) Bua.la.ue RoaHrtnJrr{ ABa flpnrrx oqara oHoro
rrrlreH paanofi rroJl.flpHocrrr, r{ouollhre BareN,r coeAr4rruilvcb r{e}HAy co6oii flerJlefi
Bcilhlrrtequort uateprau, B 6onee rroa4nefi Bcrrbrt[He, Bolr{r.rrt[reii R DTol\'I xte
tr'IecTe, Hpor{e coeAtrr{eHr4.fl trepBoHaqailbHbrx y3Jros 6onee Bbrcofio pacfloJro-
xiennof,r uer.rreii fipolraoruJro Tan]rte coeAr4rreHr{e o6orax yBJroB B tIpHyIo JIeIlTy,
JreriatrI)'ro Hr{}r{e. Bo ecn},rrtne 25.VIII 1966 r. (Sur. 1, c) raxlrre Br4AHo, rtaK
BHarraJre ue6o.urrur,re Rcrlltrre.tHlre yBeJrrtr{ [ocreleuuo Bhrrrrr{yirr4cb 1I coeArl-
Hr4JIrrcE, Apyr c Apyr.'oM. Itponre roro, B eToii gcnrrurHe rrocrerreElro paBBrrJracb
eu{e oAHa BcrrrrTueq}tafl Ayra, HanpaBJreHHa.s or 5'- x.N-nonapuocrrt!1, Br{ArrMo'
pacrroJrararoqa.flcfl n 6onee Bbrcor{rdx cJrorrx conseqnofi aruocdrepnr.
._ Nlnorrae BcrrBrrrrxrr, rrarpr,rMep 78 u 2l.IX 1"957 r.,4.IV i966 r., 25.VII
1966 r. ? Ilaqtr4rrarorcfl c npanTl{qccr{r4 oArloBpeMeHHoro rrorl,JleHl4.s {efloqHu
flpxrrx yBeJrnoB BAonb naupan:renrafi or o4nofi rroJr.qpHocrrr x gpyroii. B upo-
Ilecce paBBI4Tvtr Eru yBeJTnr4 coeAr4uflrorcfi Apyr c ApyroM. flpanga, B EeI{oropbrx
cJrytrarrx Molrter r4 rre trpor.raoitr^w cttuntlu,E yBJroB Borrbrrrrr{I4 B ctrJrolruyro JreIlTyt
HaIt' Earlprrtlep, B cilyrrae Bcrrbrrrrnz 16.VlI 1958 r. Bcur,rute.ruag Jreura, pac-
IroJrararorqaflcfl rrelr{Ay o6nacr.sura [porr,rBotroJrolnnofi rroJrrrpflocrr{, B 6o,lll,--
mI4ECTBe C[yrraeB noAxoAr4T cBor.r]\{r.r KoHuaN{I4 He H oAHoMy r,13 nflTeH 0AHOII
Ilo[.spHocTr4, a JIe]I(IdT BAOJIb pfrAa ATITTX tr.flTerI, qTO BLTAHO Ha npuMepax BCIIL'I-

urex lB.IX 1957 r., 16.VII 1958 r., 7.ViI 1965 r.,4.IY 1966 r.
Bce Bculrrrrrlr, nogo6urile paccr{orpeuHr,ri\[, r(oropr,re BoaHr4naror He ]rapaJr-

JIeJIITITO uer?rpaflr,noit iluuum H 
11 , a no o6e cropoHr{ or r.ree c nocJleAylolqrrM

coeAl4Herrr4eM Apyr c Apyrolvr, r4 tscrrbrrrrHr,r, crpeM.EtrIr4ec.fr trocrerreHHo IpoABrr-
Hyrbc.n r{ pactroJlox{rlTr.cn nolepen nefirpanr,uoit lutruu, 6wr..u orrreceuhr
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ao BropoMy rrrrry Bcrrbrrtrefi. Xoporuefi rannrocrpaquefi paanurufl BcTIEIItreH BTo-

poro rr,rla rr ABrrlxerrr4fi n uux, [pr4BoA.flrql4x x o6paaonaHlaro Bcrlbllueqnoii net-
Jrrd, I\{oryr cJlyxtrrrb fler(oropbre BctrbIIIrnIr ua ;nult6e.

Tax, no Bcnblrnr1e 2l,JX {957 r. (Sur. 3, a) or.ler,nuoo BIIAHa Bc11bIIIeqHa.E

IlerJr.fi, coeArrHrllolqafl 6o.nee xpnrze yBeJIItII Ha AIICHe. Bo sculrurxe 1,2.yII
1959 r. ({ur. 3, 6,6, a u 4, a) BI{Arro, Har( ABl4}I{yrqurtcx BCur,IUIeqH-rrfi Sponr
uOCreuenuo r.rerr.r6aerc.s II BIIaAaer n xpouoc{epy. Bo BcnLImKe 19.XI 1960 r.
($ur. 3, 0, e fi 4,6) eauerno ABralr{eHl{e apnoit N{arepr{Ia c ceBepa? rAe pactro-
JIaraJrI4Cr, SartreArrrtre flrrrHa N-uorxpuocrlr, Ha ror, K rLfrHaM J-nonnpuocru.

25.X 1960 r. Ha6rroAaJracb BctrbIIxHa rra lr'rr'r6e, Horopa-fl rlpr{ cBoeM pa3-

Bfrrmv raxll{e o6paeonana IIeTJIIo ({ur. {, arr). tr4urepeoHo, qro Ilpol{cmeAmlae
B arofi )fie o6JIacrLI? Ho yx{e Ha AI4cHe, BCIIbImHI,I 29 r 30.X 1960 r. pacIIoJIaIa-
Jrr{cb B ToM }r{e HanpaBJrer{rdu (or ,S-uonflpnocrr{ x N-tonapuocru) ra I4N{eJrLr [p]4-
MepHo rartyrc rxe {oplry ({ur. 1, a, a).

Tor Sant, qro Mlrorlre Bctrr,rllHr{ Ha Jrr,IM6e r{I\'Ieror Br{A trerrlu, orMerlaJlcf
MrrorrrMr{ aBTopaMn. B .Iacrsocu{, lto cTarr{crlrne Clrzron [11], uerenr,gue
Bclrblrn11r Ha Jrr4M6e uoqru rar( )fie qacrbr, HaH Hour{qecnrre raJru qlriruuAptrse-
c6r4e. Bo MHorr{x Hecr{JrtHbrx Bcrrbrrrrxax Broporo rr4rla He yAaercfl BaMerurr}
gnur1eurft. OHn o6rr.Iso BOBHI{HaIOr IIa [Iegre Cila6oro $nonxyla B BEAe oAHo-

BpeMeHI{OIo rro.spqatrIdr ero. flpuueparrtrz Moryr cJIy]I{I4Tb BCIII,IIIIKI{ 29.X
7957 r.,9.VII 1958 r. ({ur. I' a, 0).

B cr.ur,unrx BcIIIJI[(ax BTopoIo TI4IIa, KpoN{e pacfipocTpaueHl{fl H o6nacrl'[
IrpoTr4BorroJroll{Holi rIoJLgpHocTr{, Mo)I{Ho Ha6IroAaTL TaIt}He pacruupeHl{e yBJIoB

B rrel{oTopoL[ IIpeu]\{ytqecTBer{uo}I HalrpaBJIeHI4rT, HalpI4I\{ep Bo B0IIbIIIIHax
22.yII1957 r. ({rar. 1, a) u 4.X 1965 r. ({ur. 1, ru). 3ro pacmuperll'Ie rpol4c-
xoAr4T B TOM cJlyqae, HoIAa ySJII{ BCIIbIIII}{I{ He paoll0flal1aIoTc.fl BHyTpI{ Ipynnbl
rIflTeH. B crv.rae )Ke cr4JrbHblx Bcllr,rrrrex, pacloJlaralollll{xc.rl BHyrpr{ rpyrlrbr
rrnrerr, Harpr{Nrep 1B.IX 1957 r. ({r.rr. 1,6) u 2L.IX 1957 r' ({ur. 1, a), pac-
Irrr4peur4-E yBJIoB ne 6tr,;ro. XopOrulanr [pI4N{epoN,I o6o].IX BLIAoB ABLI}I{eH}IiI BO

BCIIbIIIKax BTOpOTO TLIIa MOryT CJIy]I{I{TE, BCIIJIIIHI{, paCCMOTpeHH],Ie HaItryI

parlee B [12]. tanr tro]r{Ho Br{Aerb r{ ABr{}I{eHrre BcrElruequoro BerqecrBa B 06-
Jracrrr rIporI{BorIoJIo}I{Hoii nor.BpHocrrl, trr nocrerleuuoe paBBLrrI{e rIerJrI{, coe-

4rauarorqeii ABa yaJra Bcrrbrrrrxrr, rr pacrxl4peHl{e yBJroB B o6racrrl oAHoii rIoJIEp-
HOCTtrr, npOI4CXOA.fII{ee BAOJTb HarlpaBJIol{r{fl nolepeqHoro IIoJrfl .

,(,na uexor:opbrx Bcrrbrrxer( raN,reJrr{cb r{aprbl rrpo4oilr,Horo r.I nonepeqHoro'
norreii. Ha upnilepe 22.yI1962 r. (xaptn ror.s B3-nrbr Lra [13]) BI4ALIO ({ur. 5,
a,6), vro Har{ecenuble Ha l{aprbl llo.flpqaHllfl paCIIoJIaIarcrcrI 6nusno I( Ha-
IIpaBJI@IIUIO [OnepeqHOIO IIOJITI I{ JIeifiaT BAOJIE, aI{TI4BHbIX BOJIOHOH, HanpaBJIOII-
rrIJX B o6nacm, rroJr.fl nporrrBorroJroirtHort no"napnocrr{ 14 TaH}r{e pacnoJraralou{nx-
cfl rlplnrepHo BAoJrr, [orrepeqrloro rroJr.rl. Bcnr,rttrHa 6anla I 23.yI 1962 r'
(Srar. 5, ni 

"ocrooru 
ua gnyx .racrerli, Jreir{a[lr{x R o6racrflx nporl,IBotloJloxrnoii

rloJrflprrocrrt (xapra rroJrfl BB-flTa r,rs It3J). B nexo'ropr,re N,Iotr{eHrbr Ha rIJIerrIte

BrrAHo, rrro o6e qacrl4 Bcrr;rrrrnr,r cJ]r.{Barorcfl B oAHy l{yry, AoBoJIbHo xopoilo
iloBTOp.ErOilyJO HarIpaBJIeIII4e IrOfrepeqHoro IroJIff.

Ha nplrnrepe BCTIIII1HI4 6a;rra 1t6.IX 1962 r. ({r'rr. 5, ?, Hapra rIoJI.fl rlpe-

AocraBJrelra IIH€ T. T' I{anolr) TaH}E(e BI{AHo' trro BCrrIJlrlRa pacnoJlaraercfl Iro
o66 cropour,r BoJIoHlra lrpr46Jrl4Br4TeJrbrro rro HanpaBJreHI,IIo florreperluoro noJrfl.
B uancirr,ryr{e .flpr(oorl.r rraCTI4 BCrIl;I[IItrr, JIeHiarqI,Ie [o o6e cl'opon!!_o'.r^I^eir-
'r'part,rloii I:LTHITLI'1 coeAl{rl.rllorcfl NIe}I{Ay co6oi,i. IJa Hapry norlfl 3a lt.VI 1963 r.
(nap.ra BBrJra rra 171+l) 6wnu cxeNlartrrrrecFir{ Halrece}Ill FIeItoropLIe I4_3 Ha6JrIo-

AABIIII{XC,rI R TEIIEHUE AI'Ifl IIO,EPIIAHI,III tr,I AHTI4RHL,IX tsOJIOITOH; 4.IA Y4O6CIBA O}II4

lpeAcraBJtenr,r Ha AByx r(aprl4unax ({ur. 5, d). x'lorrtno BI'IIerb, rlro BoJroH}Ia

npeACTaBr-Eror co6oiit RaH 6br rrerJrr,r, coeAr.{rr.rrloulr,re ilfITHa rlporlrBolroJloiI{HoI'r
rroJrrlpHocrr4; rpaer{roprrr{ Her{oTopbrx r{B BoJIoI{oH nepeceHarorctl. Ilonpvaurex
Jrelr{ar lrJrn y ocnosaullri BoJronou; r4Jrrr BAoJrb Hr{x B o6"uacrr,r cl{Jrblloro ro-
IIepeqH0ro rroJr.fl r,r paCrrOJrataIOTCfl BAoJIb HeIO. (JrN{eqeHllafl Ha Srllx [pl4]\Iepax
TeHAeHqI4fI BCIILIIII0H paCIIOJIaI'aTbC.fi BAOJIL HaIIpaBJIeHIIfl nOIIepeqHOIO IIOJIfI

6r,rna uoxaaaHa paHee s [15].



,l
q)xr. 2. {DoTorpa(run rlcliorolllJri IrcllttuIeli IJToporo rtlrla

a - 22.yII 1957 r., 10h 59n; 6 - 22. V]I 1957 r., 12lr 10rn, 5; s - 21.VII1957 r., l3h lzm;
a - 18.IX 195? r., 13h 57m; o - L,Iy 1966 r,. 7lr !\II; e - 25 VII 1966 r'' 13lr 57m
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<Dur. 3. (Dotorpa{nrr Bcur,tmer na nlrtr6e

c-21.IX1957 r., 10h09m,6--11.\.1 [195$r., ihlJ5m; a-5h36m; a-bhBTm.a-19.XI 1960r.,
9lr 19m,5, e _._ qh30m



19.IV 1962 r. Ha6rloAailcn ptr1, anrrrBur,rx BoJronoE rr rre6oirbmrrx troflpqa.*
szfi oxono nrax. Henoropbre r,rs rrrdx rrpeAcraBJrerrbr Ha Sr4r. 5, e (pas4ereurr
Ha ABe qacrr.r Ar.s y4o6crna paccMorpeHua), xorn onra 6otr,ruefi qacrrlo r snr-
xoA.rrr Ba trpeAeJrbr Kaprbr uona (xapra troJrrr Ba.flra ras t13l). Bzgno crpeMnenuq
BOJIOITOH COe/{UHr{Tr, o6racrr,r IIporI{BorroJro}r{r{brx uornpnocrefi; Tpaenroprrtr
Eer{oropblx lra raux nepecenarorcs. I{a Drr{x HaprrrHnax BraAEo ran?r(e? rrro
BOJTOT{Ea Mrrm B HaqaJre cBoero tryTr4? rJII{ HaquHa.fl c lrel{oToporo elo yqacTHa

a

I
'. xI

I
/"io/a

1000a.

h

ru

/9.

h
s

@nt.4, Bapucooru EctrEIItren sa luu6e B trocJreAoBareJrB-
EEre MOMeETEI BpeMeEE

a - 12.\rr 1959 r.: 5h35m' 5h36m; rh36m,5; 5h37mi6 - 19.xr
1960 r.: tohoSm; lghztm, 1gh27m, i9h32m

pacrroJrararorcs 6nvsHo H I{a[paBJler{r4ro rlotrepequoro nonr, O4nano trpu pac-
crforpelrl4r.r rloJro]fieHl{.fl BOJIOHOr{ OTHOCtrTeJIbI{O rrOJI.fl HaAO UMeT6 B BI,rAy To
o6cro.ETeilbcrBo, qro BAecr, He yqIdrblBaerc.fi I{x rrcrl{rrnoe trpocrpaucrBeErroe
I]OJIO}HEHI4E.

Cpanuenze Melr{Ay co6ofi nouSurypaquii rpyun rlflreH, B noropbrx trpo-
r,lcxoAr4Jrlr B0ntrrlllnr{ o6orax Ttr{rIOB, O6napyxtranaer B Hr4x cyqecTBeHHoe pa3-
Jrr,rrrr4e. Bcurrmnu flepBoro rurla BoBHI,{Itaror trper{MytrIecrBer-IHo B HoMlanrrrbrx
rpvnllax [rlTerr? rAe MOIIIHLIe II.IITHa IIpOTITBOIIOJIO}flSOfi trOJITIpHOCTU OqeHb
6nfiexr.r Apyr rt Apyry r{ BLrrtIHyrr,I rro xrl{pore. Scnzsrr Eeroropbrx rrB rannx
rpynll c HarleceHHr,rr{r{ rra Hr{x Bcrlblrlrr(aMr{ B paarzrofi {aae npegcraBJrerr},r Ha

{zr. 6, a, Bcur,rurtr4 BToporo rl{[a trporacxoAflT B rpy[[ax, Br,IT.EHyrrrrx rto
AOJIrOre, r{ OC[rOBEr,re rr.ETrra [poTI{BoIIoJlomsoii IIoJr.gpEocTrd SrranuTeJrr,Eo yAa-
renbr Apyr or Apyra. Scnraerr rreroropr,Ix r4B rar(I,Ix rpyn[ [peAcraBr]errbr
na {rar.6,6. I4 B arrrx rpyfltrax, HoHeqHo, ecm 6rraaxl{e Apyr K Apyry
Ilrrrrra [p0rI{BOTTOJIOXSOfi trOJIflpHOCTr4, IlO OIII4 OqeHb HeBeJIr{(r. BepoarRo,
paBJr[qr4e B xapaHTepe paSRrdrrr.fl BcrIbIrrIeH o6oux 1]r4rroB trB[rtrelcfi cJIeAcTBr{eM
paaJrr4qr.rr xou{nrypaqufi rpynu trrren Ir BertrqEHbI rpaAueEra Marurarnoro
rroJrfl B nrax. Cn.sar MelI{Ay uatnuruoii crpyxryport rpyml rI.ETeH u [poracxo-

6.83
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Asr(IIMtr B Etrx BCIILI[Ha]II4r a Tal(?fie C trpOfiBJIeIII{eM BTIIX rpytrtr B paAuoAtra-
traBoEe yme orMeqaJracb MHortrMtr aBropaMr{, EatrpuMep [2, 5,16-19].

llraH, crrJrbulle Bctrrrmxtr, IrapaJIJIeJIbHbIe EefirpailbEofi JIuEutrtrpoAoJlbno-
ro troJrfi, Bosrrr{naroT B HoH+Erypauv.trx rlffreE rlepBoro rrtra' a B r(ogsurypaqrlflx

TL

'].',' ,, f '. -7s1, * ', ,, \ \\\--/' (/ /-:\ /'.\\ \ ,, ...v\\(tf \) '/,/

\\ -- )qt r\'t1,
'A'\'

@ur. 5. flOnOmesue BCtrBImeH II aKTIIBELIX BOJIOHOE OTEO0ETeJIbIIO trOtre'
peqsoro u rrpogonbuoro uoneft

a - 22,\I 1962 r, CpeArIIriiMoMeHr sanl'Icrr noln: I{1 - ohaSm; }J1 - zhlem' Mouent

aaprrcoBnr{ noflp.IaHuii Ir BoJro}tog - 5h00m; 6 - 22.yr 1962 r' cpeEul4fi Moilrenr sa'

urr.rr rr,Jrfl: Hll -- 10h30m, HJ - 1th00m, Morrenr BapIICOBI(II [OEpqaHI{E g nDr6pOCa

lgh4om; o -"23.\I 1962 r. CpeElrnfi ruonrerrr sarrcl{ rroJlr: all - thSom; HI -
iohg0m. Mouenr Bapr{coBrr{ Bcrlblrlll{rr 5h4gm; a - 16'IX 1962 r. CpeEIrrirMoMeHTBartr-

;;;;r;;;i'^:i1d;n, a, tal'arm'MorienrBaprrcoBl{r{Bctrblrlrl{rrrrBorroxnaohsom;

a - 11.VI 1963 r. CpeEur,rT n,o*.nt 3alrrcrr rorln: tl1; - tlhoom, I{1 -13ho0m; 
e -

lg.IV 1962 r. Cpeannii MoMeHr sartlcll nonn: I/;1 - 8h00m, La - 11h00m'

}I(l4pHaE IIITpIIxoBaE J]IIIIIIE - rrelitpa:rsrraR nlltlun H 
11 
; IIYHHTI,Ipo}I oTMeqeHI,I HoIITypbl

IIfiTe}I;E(I'rpIIIiMI{cIIJIo[IIIi}IuII,IIIIIEM}IoqeptIeHI,II(oHTVp6]BcflblmeH;saIIITpIIxoBaH.
,rura 

"uaroit 
mrplrxoorofi YtIacrI(lI - rIoJroBeIII'IE Bc[rrrrren s HaqamErilt fle]l]IoA Hx

paaBrrrlrr; peA(oi{ lirrpuxoBxoft o6osnasel{bl BoJrofiEa
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BTOpOTO Trrrla paSBr{Barorcfi BcrlrJurr{r4 TI4rra rlerJrI4, coeAr4H.Ero[{eii o6[ac-
Trr rlporrrBorroJrox{rroli rroJrflpHocrr{, B uenoropbrx cJryqarlx rrerJlr{ N{oryr 14 He
pa3Br,rrr,c.fl r,r BrrAHr,r TroJrr,Ho r{x ,rpxr{e ocFroBaHrrrl. Ha4o oruerl4Tb, qro B

mon$r.rrypaqr{frx [firerr nepBoro rr{[a irorrBJl]rrorc.rl Tan]I{e Hecr{JIbHI{e BcrIrIrrIHu
BToporo rl4rra, Ho n Hou{urypaqr.rflx IIflTer{ BToporo rr.{rla Bo Bcex rrayrreunblx
HaMU Cryqa.frx rIorIBJIflJIIrcb ToJIbno BorrrilrHr{ BToporo TI{na,

B HorrSrarypar{rr.flx rr-flTerr BToporo rrzna pasBlrcarorcrl r\{oqr{bre nereJrluble
crrcreMr,r ar(Tr.rnur,rx BoJror{oH. B nexotopr,rx cJryrra.Ex, HartplrMep 27.YI 7962t.,
28.\rI 1962 r.,19.IV 7962r. u tl.VI 1963 r., Br.rAHo, HaH rrer{oropr,re Borlor(Ha
flepeHpe]qrlBaroTof, rrTo, Bepo.srHo, .aBJrfeTc,fl cJre/(cTBr4e]r cHpeqeHr,rfl B xpo-
uoc{epe crrJroBr,rx rpy6on noax, uo4o6Ho roMy Harr aro orr{erraJrocb A. B. Ce-
Bepr{r,rM n [20] 4nn Sotoc{epsr. Ha rpr{BeAeHHr,rx Haprax BrzAHo, qro anruB-
Hr,Ie BOJTOnHa BO r\{HOrr{X CJryrraflX CTpeMflTC.fl, HaH rI BCrIr,rTrrItrI, paCTIOJIOi:flr{TrrCfi

6;ruefio H HarlpaBJleHr,rro troneperlHort cocraBrnrorqeii uarHr{Trroro rIoJrrI.
O6rqurr B paaBr{Tr{rr Bcrrbrrren o6oux rrrrroB xBlrflercn rrx cB.EBr] c o6Jracrblo

nerirpanrnofi wtnnu rrpoAoJl],Horo IIoJI.s? rlro orMerlaJlocr, B ll2, 15, 2t, 221,
V ecuLrruen [epBoro rr4rra .rrpnrre JreHTbr pacflorararorc.rr rro o6e cropourr ot
ner,lrparrnoii nraulrlr [apaJrJre"rlbHo efi; yBr6I r]crrbrrrreri lrroporo rlrrra rar{Ete
paCnO.[alaIOTC.E l]O paBHt,Ie CTOpOHLi OT Hee, HO TOJILHO C CaN4Ol.O HaqaJIa OI{I4t
HaH rrpaBr,rJro, ropaaAo 6orr,ue yAaJrerrr,I Apyr or Apyra, rreM orraru Bcfrblrrrex
nepBoro rr.rua. 14 Te rr ilpyrrre Bcrrrilr(rr cBrrBaHbr c ar(TrrBr{Baquer,i nonoxou.
Bcni,rruxu RToporo rrrla cBrIBarrLI c anrrrBrrblrrr4 IloJlor{Eax,Irr rlereJrE,Horo rr4ra,
r{Ayr{r{Mrr EB o6ilacrr,r o4uoit rroJr.rrpHocrr4 B o6JracrE, rrporrrBonoJroixuoft rroJrrp-
Hocrlr. Corracuo Epyqeny [231, upra Bcrrbrrrrmax rrepBoro rr4na ran]r{e o6pa-
Byrorcrr r,rorqHbre trereJrbHEre crrcreMbr npory6epanrleB, rrepecenarorrlne ueii-
TpaJrbuyrc Jrr{Hr.rro rr coeArrHr{rorqne o6e qacrr{ cr,rJrr,Froii ucubrurrur. Itpoue roro,
Bcrrbrirrmr{ o6onx rrltroB B ocHoBHoL{ HaqtrHalorc.tr c [o.snJreHr{fl Hecr(oJrbr(I{x t{p-
I{I4IX yBeJir{OB, sareM C0eAr{rr.trrorrlrrxc.s Apyr c ApyroM. Paarz.run ir(e B paBBr4rrrr{
14 ts rIporrBJIeHr4r4 B paALroAr{aIIaSoIIe 3Tr{x BcrrbrrleH, BepoflTrJo, cJIeAoTBr4e
pasHr{x $r.lan.recxrzx ycnonrnii, orrpeAeJrfieMslx crpynrypoii uarHzr}rolo rroJTrr.

Ilpranolry 6uaro4apnocrb arJrer{y-ItoppecrorrAeury AH CCCP A. B. Cenep-
HoMy Ba rroJrear{oe o6cyrn4enue uactoxuleit pa6orr,r.

,{ena6ps 1966 r.
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I.

BPENIEHH bIE I43[{BHEHI4 fI XPONTOC@EP}IOi,I CETITII

C, B, II 06ulioa, T. T, It ccm

- , llayuarorcr apeueur#e trBMeEeEI'r.s xporuocSepuoft cerxlr uo I(232-cuexrporenrorparrMaM.
O6rapyxero, sro l{orlrl)acr Ir pa3Meplr xpouocftepnorl cernn nse anrussoft o6.rracir uess-
Iorcg c 1l-ueruuu.r(unfioM corrresrroft axrrauocrlr. Orrrteueuo, rrro paBMepEI xponroc{eproft
cerl(tr B amrrsuot o6nacrlr 6om,me, qeM B EeBoalryqeruoft.

TIME VARIATIONS OF A CIIROMOSPHERIC NETWORK, by S. A. Nouikou.
T, T. Tsap.- Time variations oI a chromospheric network are studiedi using I(rs, spsg-
troheliograms. It was found out that Lhe contrast and dimensions of a chiomoibheric
network outsido the activc rcgion c]latrge with 11 years cycle of the solar activity. ltis
noted that dimensions oI a chromospherlc networkln the active region are Iargor than in
the undisturbed one. d

Izlsrecruo, qro rla clexTporeJrtrorpaMlvrax, crr.flTrrx B qelrrpaJrr,Hrrx qacro-
rax JrI{EI{fi H u K CiI*, Bca rlonepxuocru CorrHqa tronpr,rra HpynHbr}rr4 .flpr{I4r{r.r
ySeJrKaMtr, Koropbre pactroJrararcTcr{ raH, sro o6paSyror xpoMoc{epHyro cerHy.
XpoltocSepna.s cerlia .EBJrflerc.rl oqeHr ycror'irrrrBbrlr o6paaonaHrael,r, r,1 BpeM.s
,r{rr3Er.r ee .flqeeH o6rr.rHo 60nee cyron,

B peay.rrrrare corrocraBfie:a:,rfl xpor{oc$epHofi cerxrr c Barruc.sl{r{ npoAoJrb-
Hbrx {oroc+epEbrx rviarHr,rrHbrx rroJreft ycrarroBJreEo, qro yBeJrnr, o6paayrcqrae
xpolroc$epHyro cerr(y, pacrroJrararorc.rr HaA xoJrMar{rr Soroc{epuoro r{arEr{r-
Eoro rroJr.rr t1-3]. Itpoue roro, B [31 o4uuu r4B aBropoB 6uno o6napyx(erro,
qTO .EpI{OCTL ]seJII{,CB paCTer c yBeII4qeHueNI IIaIIp.ElI{eHHoCrI4 MaIHlITHoro
IIOJIfi.

Hauz uByqaerc.fl I4BrreHeH[e co BpeMerre]\{ noHrpacra r{ paarrepoB xpoMo-
c{epnoft cerrl4. }IalepraanoM AJrfl pa6orr,r rrocJry]fir{Jrr4 crrenrporeJrr{orpaMr\rbr,
noropbre cEr4Marorc.fi elKeArleBHo r{a ABofiEOM cneHrporeJrr.rorpa{e ttpnrucxofi
acrpo{uauuecxofi o6oepBaropfiu [4] B Jrznr,r.trx KzezCat r.r H,. ,[uanrerp r{Bo6pa-
,r{eHr,r.tr COnuqa Ha ctrer{rporeJrr,rorpar,rMax paBeH 5 c.M.

.{,na {orolrerpuqr3cxoll o6pa6orxlr nrr6raparucr, cler{rporeJrr4orpalrMbr, cH.E-
Tr,re B JruF.rrm K232Cit' B re AHrr, HorAa a1tuzm qerlrpa Ar4cHa Cornqa He
Ea6rro4ailucr, anrr{BHbre o6racrr4. Bcero Ba neprroA c aBrycra tg56 uo urorrr}
1966 r. 6unra oto6pa:ott 22 rrJracrr4rrnr{. Ha Ham4oli r43 oro6paHnr,rx crrerrpo-
reJrrrorpaMr{ B o6rac,rr4 paal,repoM -400" x 400u , pacrroJro}fieHuor,i s qerrrpe
Ar{cr{a Co,ruqa, r.rBMep.flJrr4cb Ea r{r4npo$orouerpe NI@-2ruoruocru roqepHenur
Bcex yBeJrItoB r{ npr{Jreraron{r4x r( Hr{M HeBoar{yu-\eHr{brx r,recr. flpu {orouerpz-
poBanl,rrr MbI BcerAa ,crapaJll4cb lr3Meplrrr, Hal,r6oJree rer{Hoe Ha Herarl{Be l\{ecro
B yBeJII{e. O6rrqso na raxrgofi cleHrporeJrr{orpaMrre r43r{ep.rrJrocb ono.no 150
yBeJInoB. floror,r AJII l{a}r{Aoii ranoft o6ilacrr.r Bbrqr4cJrflilocb cpeAHee BrraqeErre.
nourpacra AJr.n yaeJrnon AI lI .

Peey.nrrarr,r r4aMopelrldrl AJrfl Bcex rrJracrfirro( trpeAoraBJreHbr na Sur. {.
Ha oroii $urype rro ocrr a6c\rtcc orJro]r{eFro Bperr.rr, a ro ocrl opAr{Har - LIII
Airfl r{arr{Aoft ue cuertrporeJrr4orpar{M. HaK BrrAHo uB +r.rr. 1, Hour:pacr flpnrrx
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yBeJIRoB l,rer{flerc-g co BpeMerrelr. Har.r6onrtuero noHrpacra y3eJrltr{ AocrltrJrtr
r 1956-1960 rr. n Har{Meubmero - B Kol{qe 1964 r.

B cs.ssrt c [oryqeuHbrM peayJlbraroM r4rrrepecHo BLIficEI{Tb BoBN{oiItI{bre

IIBMeHerrr,rrr paBMepoB xpouoc{epuoft cerxra (cpe4nero paccroffHI{fl IvIe}HAy
yaennaun) co BpeMerreM. Als aroro lrar{epflrllzlb paccroflrrlLa t{ex(Ay yBeJIr(a-
lru, o6pa;yloIr1llMtr .aselinfi xpotuoc{epnofi cernll, I{a re"{ H(e rIJIac'll1EKa,\t
IIa HOTOpbTX r.r3MepfiJr0fl norrTpacT yBeJIItOB.
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@rr. 1. Izlailreuesue Itourpacra xpouoc$epuoft cetrz
sue aHtasuoft o6flacru co BpeMeEoM

tlro6rr r,ra6e]fiarr, racHaxtenr,rii I{B-Ba rlpoeHqIrI{, I{BN[epenl{fi paaMepoB xpoMo-
c{epnoit cernrr npoBoAulrrrcb B qelrrpaJrbuoft rIacrI,I AIlcHa Conuqa. Errnu oupe-
AeJreHbI paBMepbr xpot{oc{epHoft cernr4 Ira rpex rrJlacrrllrxax, cIr.ETLrxBo BTo-
poft noronune i.958 w 1,964 rr. Onaaanocb, rrro paaMepr,r xpoMoc{epEofi cetxu
Ea Bcex rrJracrr{HHax Ba oAr4rr r{ ToT }fle roA rlpanTr{qecHu He orJll{qalorcg, IIo-
oroMy peayrrbrarbr I4BMepeI{I4it AJrfl r(a}ItAoro roAa rlpeAcraBJreHbr Era o4uoft
rr{crorpaMMe.

30 +0 qn o lo 20 30 +o 50 60 vo.to3, rn

Om. 2. kcrorparvrua paBMepoB xpouocfepnoft cernu
@ ...-Brre aHrI4BIIoft o6racrr Ba 1958 t.i 6 

- 
BHe afirEBHofi o6tracrrsa 1964 r,; 6 <B aftTr'rsHoft

o6raour aa 1958 r.

Ha $ur. 2, a, 6 Aarro paclpeAeJrerrrre rlo paalrepaM xpoMoc{epnofr cerntr
nJr.rr HeBoBr[yiqerrHbrx o6nacreft ea t95B u 1"964 rr. coorBercrBerlEo. Cpanuun
artr pactrpeAeJrerrrr.fl, Mbr BuAr4M, qro paBMepbr xpor{oc{epHofi cerltl{ r 1958 r.
6rrnu 6orr,me, qeM s L964 r. Cpe4urft paaMep xpomoc{epuoft cernn s t95B r.
paBen -31r 000 Hrw, a B 1964 r. -37 700 nn,.

flpe4craenrer rar(Hte r{Hrepec cpaBrreur{e paBMepoB xpouoc$epuoft cernr.r
s aHrfisnoft Ia cnoxofiHofi o6nacr.sx ua Coruqe. FIa {rzr.2, a npune4etra rl4cro-
rpaMMa paaMepoB xpouoc{epuoft cerr(n AJIfi ar(rrrBlrblx o6Jlacreft ({noxxynoa),
Ea6rroAaBmrdxcrr B t95B r. Itan r AJIfl ctronofttrofi o6racrl4, ara rl(crorpaMMa
uocrpoeua no rpeM rrJ]acrrrrrr(aM. Cpannue S:t,r. 2, a u B, BfrAvtM, qro B axrrlsgoft
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olilacru paaMepbr xpoMoc$epHoii cerxlr 6o,nlrue, uerr B HeBoa]{ylilcnnoft 1.

Cpe4Hrrt paaMep :pouoc{epuofi cerHr,r R arur.rnsoii o6racru - 4L300 nat.
Br,rure r{br roBoprrJlla, rrro, corJracuo [3J, c yne"u4qeHl,rer,r Hanp-Eir{egnocrl{

Marr{I{ruoro [orrfl r(oHTpacr yBeJrr(oB To]r{e pacrer. floaror,ry rlaf,r4eunoe rralru
I{3MeI{eEI{e HOrlTpa()Ta yseJrr{oB co BpeNrer'rer,r yriaBbrBaer Ha r43}{eHerrr{e naEprr-
EteHHocrrr I\{arHr4Tlrofo norn. Corracrro rroJryrrer{r{],Il\r AaH}rlr},r, nau6oruuero
SHaqeHItfI CpeAHfl.fl I,IHTeHCIaBHOCTb I\rarHI,rTFIr,rX UOreri BHe aHTIzBHITX O6,.IaCreli
Aocrr4rJra s 1959-1960 rr. r{ H&rm,r€Hr,rrrelo - B norrqe L964 r.3ror peayns-
TaT COIJIaCyeTCfT o AaHHbrr\,rr,r o xapar{Tepe pacnpeAeJreEtrr.fr I{HTeHcrrBHocTrr
co,rse,rnofi HopoHbr B reqeHr,re tl-neruero r{raxJra, [o.rryqeHHHr{r.r B [6], rge
rlor{a3alro, qro B ar:Baropuatr,nort aone Cornqa r,raxcl,r},ryr'r LrHTeHCI,IBrIocrr,r lto-
ponanr,uoli rru:oum 5303 A rpr,rxoAr{rcfl ua 1960 r.

Boo6rqe cau $axr IaaN{eHerrr{rr HoHTpaora yaerr}ioB, xcrropuri BLIBBaH IIBr{e-
Eenr{et{ }IarHr4THLrx ttoteli, He .flBJrtlercf B Ilacronrqee BpeMtI Heo]fllIAarrrIDI]L
,{e.no n ro}r, qro, r{ax rror(aaanrz togpo6uLre r,rccJreAoBarrr,r.fl [7], o6rqee N{arHI,rr-
Eoe rIoJIe Conuqa ivrer{flerc.g BecbMa cyrqecrBeHrro Aa}I{e B TerreHr{e Hecr{oJIbI{LIx
guefi. B cBtrlrr c a'rl4r!r Mo?r{Ho ox{r{Aarb, qro B xpoi\{oc{epuofi cerlie Ao,TI}nHLI
na6nro4arr,c-s rrsMerreur.r.s aa rartoii tne cpox.

tr4anecr:uo, rrro aI{TraBHLre o6racru orJrtr{qalorc.fl or HeBoBMyIr\eHHr,Ix npex{Ae
Bcero TeM, qro n ar1:TlaBnr,rx o6racr.flx r{arHr4T}Ioe rIoJIe cr,rJr},Iree. Paaueprt xpo-
ItocSepnoii cernr,r lfpt4 rrepexoAe or HeBocNrynleHr{brx o6nacreii H arirlrrrl{blu,
r{ar{ oro cJleAyer r4B cHaBaHIIoro Bbrrrre, To)r{e yBeJrr,rqr.rBarorc.fl. Taxuu o6paaolt,
paar{epbl xponroc{epuoit cerxr.r yBeflr,raruBarorcf c BoBpacraHr4er{ }rarHrrruoro
nons. C oruM xopc)uo corJJacyerc.E Ir ror {axr, uro r{ B HeBoalryrqenr-roii o6-
JIaCTI4 C pocTor,I I{OHTpacTa ySeJIrioB, T. e. c yBe[IIqerrr4eM IvrarHLrTHoIO tIOIIfl,.
paoMephr xpouoc$epnofi cernu rar{}r{e Boapacraror. flo-nu4ranror{y, pocr pal-
MepoB cerr{r{ B rreBoaMylqeHuofi o6nacu{ flpor{cxol{rrr crrHxporrHo c yBeJrl4qe-
HUer{ r{oHrpacTa.

B [8, 9j 6nr.rro errcHaBaHo rTpeAnoJro]r(eHr,re, rrro xpoMoc*epuaa cerl{a rB-
Jrtrerca orpaxterrraelfl r{oHBenrr.{BHbrx ABr{}r{eHr.rii, upor.rcxoAarllrlx Ea 6oJIbrrroll
ury6raue. Sra ra4ea n 4anr,nefiureu 6r,r,na paaBr,rra s [10]. Cornacuo [10], npo-
rltcxoA.flnlrre B Bepxrteii qacrrr IiouBentusnofi.sqerYrHlr ABI,rlI{eHr,r.E, HarlpaBJreHI{LIe
or qeHTpa ,qser,ixra n nepn{epurr, [eper{erqaror clrJroBr,Ie JrI4H]nI{ MarHI{rIJoto
rroJr.s, cryqafl r{x K rpaHr{qe auelinn, 3ro cryuleru{e crrrroBr,rx rr.ruuii uepe-
Aaerc.rl BBepx B Br4Ae Marnr{ruo-rr4Apo/IrfHar'rr,rqecnr4x sonn. Crnonnre JrItHrr}x
rtaH 6nr Br,rnprrrfJr.s]orctr u B BepxHr{x cJro.rrx ripi,ro6peralor BI4A rlyq}ioB, Ilac-
rroJrox{errnr,rx tro cerme, o6paayel'ror:l rpaurtqalrr{ .flqeen Hr4}ri}rero .flpyca.

Wcxopn mB arrr): npeAcraBJreuraii, uant lia?Iierc.E, uro lra6nro4aeuoe yBeJIIr-
qeHlde paSr{epoB cel,r{r{ c pocror{ Nrar}rr,lTHoro IroJT.E N{o}r{Ho o6'brIcHI4Tr, cJIeAyIo-
quu o6paaou. .{rn roro sro6rr ABI4?r{eHI,r.fl, npoLIcxoA.EtII}Ie B Repxlreit 'ractlr
r(oEBeHrI4BHor,i.s.reiinlr, [prrBoArrJrrT ]i nepepacrrpeAeJreHr.rro cII"rIoBbIx.,rnnltli
I\{argtrTrroro nora, lreo6xoAr lr,ro, rrro6br Hr4rrerr,rsecna.fl DHellrrrfl raaa pu2/2 6lrla
6onurre nrarrrraruor,l aHeprrllr I12lBn. Ouenugiro, qro Irpr{ yBeJILIrIoI.Ir'ILI rlarHrllr-
Horo rroJrr{ aro ycJroBrde 6y4er BbrrroJrr{rrrr,cq r 6o,nee rry6orinx cnoflr, rAe
rrJroruocrr, 6orr,ure. C 4pyroft croporrbr, rari rian c pocroN{ rny6urrr,r RTrTCor&

o4nopo4nofi arllocQreprr, noroparr olpeAeJr.fler paBN{epbl fltIeen, ro;rie l)i.tcrer,
To paBMepbr .Eqeen yBefluqr.rBarorc.fl c r.ry6IaHoii, HoHe.IHo, arr{ rlpeArto"rloifie-
ura,q 6brno 6rr r,rnrepecHo rrollTBepAIrrb BLlqficrreHl,Lflt{u. O4uaxo r,Ia-atl olrcyr-
crBtrn AaHHrrx o rpaAr{eHTax N{arHnr}roro rrorfl r $oroc{epe u oco6enno B 6o'uee'
ury6orux cJro.rrx B r'racro.ErUee BpeM.fl Ero cAeJIarb rlona HeBoBllolliHo.

B aax;nroqelrr4e aBropbl npl{Hoctlr rny6onyro 6naro4apnocrl rlJrelry-Iiop-
pecnoHAeury AH CCCP A. E. Cenepnolly Ba rlo.TIeslroe o6cyiH4eulre cr&rl:tr{.

,(eHa6pr 1966 r.

, K"ana nama pa6ota 6rrfla aanonseEa, rrrrir yBEaJrr{, uro gr0T peayJlbrar noffyser
ranrxe 3. E. fly6ouuu [5].
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AnAAEMI.rfl, HAYTT CCCP

I4 3 B E C T II fl IT P:bIM C H O U A CT P O (D 14 3 TL II E CIT O ft O B CE P B AT O P !I I4
Tou XXXVIII, 1967 r.

nor{rvPbl Il,{H!{rz BOI0POAA,
OB yC [ :) B II E LLI uI E C yM \[ tP,fl bI U I E t{ C IB :I tr \{

vrtrrr Pfl ro uu x <DAE(T0POB

JL E. Ii11 pouncc

,(au npuruvecnufr ,luarlta ocgoBEbrx pa6or, nocrrqeEEErx y-rutrpeutro ctrer(TpaJrbEtlx
rrnrft no4opoAa coBuecrnrru geficrnreM rronoB rr DJrer{Tpouon. tr{cuo.rrayfl rtrTap$oBc$tre
noErypbr, BbrqncJreEu_6re f pnlrou, trporraBeAeE yrer y,rLnpxloqero Aetctest af{enra ,{ouuae.
pa. flpnne4erurre ta6nuqnr tro3BoJrfiroT BbrrIEcJrr{Tb noaftSuqueur uorJtoqeurrr B JrnEEEx Bo-
Aopola, pacrtrEpeEEhrx cyMMapublrr 4eficranen rrouoB, aJrefl?pouoB, efifentorrr ,{onn.nepa,
BaTyxaErIeM II3ilyqeEI4E II SaTyxaEtreM, B6rsDaEEbIM CTOJTT{EOBoEETIME C EerTrTpaJIbEbIMtr E&.
cttrSaMrr.-. B auqe rrptrlilepa paccMorpeu Botrpoc o6 yurpeuru nlrsrft ceprr Eaaruepa
n $oroc{iepe Co;ruqa.

LINE PROFILES OF BALMER SERIES, CAUSED BY A COMBINED ACTION
OF IIROADENI-\G FzICTORS, by L. N. Kurochka,- A. crvticaI analvsis of principal
works, dedicatctl [o broatlening oI specbral hydrogen lines by joincd aciion of ions a^ncl
electrons is givcn. A caloulation of a broadening action of Dopiller effect has been made
using Sl,a-rk protilcs, coLnputed by Griem. The given tabtes allow to calculate the absorp-
tion coeIticierrt in hydrogen Iines, cxpanding by a combined aotion of ions. electroqs.
llopplcr cffect,.radiation damping and [hat onc, -resul[ed from collisions wi[h ncutral par-
ticles. -A bloadening ol' Balmer line series in the solar photosphere is consiclered as an
example.

t. Xopono r{BBec;rrro, qro c fioMorqbro reoprrrr Xonlrclrap6a EeAocraroqgo
ToqHo oluobrBalorcs ltolrryplJ Ha6.[IoAaeMbrx JrI{Hr{ft, a sJreRTpoEEbre Horrqetrrpa-
q:rfr, BEIqtrcJreutrbre [o paBHIJM JraHnflM, oKaBrrBarorc_E pa3Jrrn IIEETME. 3ro
cB-fl3aIIO C HeyqeTO]{ BIIT EIHIIEI SJIeHTpOEOB Ea y[r4peErle ctreRTpaJIbEbIX Jrr{-
Er{fi. B cBoell Ar4cceprarlrrrd lto;r6 (1957 r.) reoperaqecnr tronasaJr, rrro pac-
El{peHtre irrt:E.n"fr- yAapHbrl[ Bo3Aeficrr]I{eM sJreHTporroB r[Meer ror ?r(e trop.rrAon,
qTO I4 PACruI,IPEtrI{E N:OJI,EMII I{OEOB. BNEPOT,TE AOCTATOqEO TOIIEEIE BbIqECilEEEfi
nol{TypoB pr{Aa BoAopoAEbIx [rriE.uh-1 pacltrI4peHE6lx coBx[ecrEbrr{ AeftcTBr(eN4
rdorroB rr aJreKrpoEoB, rrpor(BBeAer{br lpn}ror{, Itor6oM r IIIenou Itl. Sxcuepr-
MeHTaJrr,Ha.E IIpoBepria rroKa3aJIa xopoIIIee_ colJlaclde TeopeTtrqecHIIx noHTypoB
c rla6rloAaew;Mv 12--41. floante lprau [5] ror(a3aJr, qro ra6 KaH Mr4r{potroJr.rr,
co3AaBaerIbre [oHaMzt, IIpaHTr4qecHr{ Ee I{SMeE.fIIoTc.fI 3a npoMe}HyToR BpeMeEI{
MelI(Ay IIOCJIOAOBaTOJIbtrT,IMI{ CTOJIRHOBOIIIZfl.MW C gJIeHTpOEaME, TO CTaTUCTI4-
qecHoe pacltrrrperrEe. o6yc"rroerreHrroe rroEaMtr, r{ yAapHoe paoltrnpellrre, 06-
ycJroBJreI{Hoe llJreltrlloEaMI/t, .rIBJrfi}0Tc.rl IIpaHTr4qecKr HeBaBtrctrMbIMu npo-
rleccaN{r{. Peey;rr,rrpyrorqr4it HoEryp 7(0, V) Mo}r(Ho BLrrrtrcJrr4rb upu6nzrxeauo,
eoirtr paccMarptrBarE, ero naK xoJrbrcMapHoBcntrft 7(p), 4OUOlrrUreJrbEo pac-
MITPEHIIEIii sATYXAIII4:EM, O6YCTOATTEEtrINM YAAPIIbIM BOsAEftCTBI{EM AJIEHTPOEOB

? (0,r) : tt*,s(P,r) : +i (F') 7;fr=3ydp', (t)
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nprr SroM

(2)
5'(P't) dP : 7'

3Aecr,

" 
AL 

(3)p: 1r,,,1.,r, ,

kr, : 5,5.10-' #!V , $)

Fo:1,2,5'10'ro n7", (5)

n u rn - rJIaBr{r,Ie HBaHToBbIe qtr{cJra HI{}I{Hero r{ BepxHero yponxefi, Y - rlo-
croflHlrarr Baryxar{rrfl, o6yc,noeteuHafl yAapHr,IN{ noa4eiicrnraer\{ DJreltrpoHorl
(y rupaxreno B eALIHI,rqax p), r?e - cJrer(rpolrllafl frrrornocrL.

flo oqenxau lpuua [51 c nouorqrro Sopuynr,r (1) I (F, V) lr" 6o.rrrurprx
p (P > 20) nr,rulrcn.Eercfl c orur,r6xoii, He npeBbrllraroqert 15-20%. Conoc.a-
nnn uplr6nlrllteHllo BLITII{cJreIrHr,Ie I{oHryplr [5] c rosurrura [1]' L[o]I{Ho y6e4utl-
cfl, rrro B r{eHrparrbuofi qac'rn llrulait (p < 3) oruu6Hra n 7 (13, V) Lroryr
rrpeBbrrrrat, 20% (gnx [epBbrx nmuuir. ceprafi), Ho aro rre rrl{eer 6onr,ruoro Blraqe-
Hr4fi, TaR KaH rleuTpaJrbHr,re {acrld Jrr{Hrrfi upanruuecxlr BCerAa r.rcxantenr,r e{-
Sentom ,(ouu,repa, caMorrorJloulerlr{eM I{ r. A.

,{la couocraBJreHrrfl r{or{rypoB ua6,nro,4aeurrx nr,rulari c reoperrlqecr{rdMll
ueo6xo4rauo BHarb BeJrr{rrrrrry rapax,Ierpa y, Horopr,rfi [peAcraBJr.fier co6ofi
rroJroBraHy no,nuoii urr4pI4HI{ r(ourypa BaryxaHl{.tr. ,(na nepnrrx nznufi cepl'lu
Jlar?uasa u Eanruepa y N{o}I{er 6rrrs nr,rqracJleHo c rloMorqblo R(n", T"), roqrrble
BHaqeHr.r.s noroporo AaHLI B It]. Cs.flar Me]ItAy y n ll(n",7") nerxo IroJrytrlarb,
noJrr,Byflcb coorBerorBylorql4r{I4 Sopuynaulr, [pr{BeAeIlHr,IM[ s [5],

I

T:1,22.70-un'!"(mn)zQnz-n') 
T.R(nn,T,). (6)

flpu6;rlrmeuurre {opuyJlbl AJItr Br,ItrI4cJIeHI{.a R(rt",T") upeAJraralorca r pa6o-
rax l5-7]. Ananus [or(a3aJr, qro onr,r n roft ranu ranoii creueul4 flBJrflrorcfi He-

ToqubrMrr. Brrpanteurze Arfi y, npIrBeAeHHoe s [5]' ro]He Heroqno ilpn nt > 7 \8,
91. Mero4 sr,rsracneHu.fl rlapaMerpa, upolopIII{oHarrlrroro Y, AaIr B IB'9].
trl[cno.rr,aya peayJrbrarbr orr,rx pa6or, Mo]r{Ho noryql4Tr Totllroe BLrpa}I{eHI4e AJr.fl

y [101:

r:8,4.rc*#.\rr(#3)
Muornrare,tr, f*,ro Bbr.IucJIflercftc rloMorrtrbro paAI{aJrbHErx L{HTerpaJIoB AJIE rlepe-
xoAoB MelHAy noAypoBHflMII paBJII4tIHbIx yponuefi. tr4cuollayn BHaqeHI,I.fl arl4x
Irr{rerpaJroB l|l , 1,2), Mo}I{Ho rror(a3arb, qro Arfl ruuul'l cepl'rl4 Banr,uepa

1,.- : d (m) Qna * nn). (B)

Saeucl{]rocrs dQn) or Hoil{epa BepxHero ypoBHfi [peAcraBJIeHa na {urype.
B 7962 r. lprau 113] n pa6ore, rocBflu{errHofi yrouneur.rrc acrrMlrornqecrofi

Sopuynu AJLE ItpbIJIa, yI(aBLIBaer, qro B I(pLIJIE'.EX uunuli Y HeJIbB-fI cqurarb
,oiro.rrrorr. Itpbue roro, fi BHaqeHI4Io nocTo.auuoft BaryxaHll.tr y qonmeu 6rrtr,
4o6annen rrJrer{, y.rutr,rnarorqrnfi crrJrbHr,re croJrItI{oBeHrrfl c SJIeI{TpoEaMI{,

ys : l,s.npJ'i". 34ecr, 0, : 8,35' TOro'7, 762(a2 - ,,')-' 1n')n'1"' Cor'nacuo

[13], c pocroM B anauenue uoc:ronunoill Barvxaul{tt yMelrbrtraercfi' a B Aa-
;rler{rrx r{pbrJrbfrX upu B > 8.,, xo,lsr:cuapXouCnr,rit fiollryp Mo}KeT 6rrr:r, raCuorr,-
BoBaH r{ax Arrfl IdoIroB, rar( rr ArLE arrer(rpolroB, r. e. 7(p, Y) - 2f(p) (ctporo
roBop.fl, upl{ aroM 7 (0, y) : 3,2 7' (p) : 4,8 p-%;.

Herpy4ro ydegmrrca, tlro r{eroA' rlpeAJro}Helrsrrfi s [13], .qBrsercq Herorl-
Hr,rM, TaH r(ar( oH BeAer n Hapy[reHrrro ycJroBr4.rr (2). 3ro orqerJlllBo Irpo.rlBJr.rleTcrr

7 \I"sa. f(pulrcnoil o6cepnar., r. XXXYIII 97
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d(n)

IIpI{ Br,rconl4x BHalrerrrlrrx /?e }r rz. }tpoue roro, rrcrroJrbByrr ycJroBlre Jleuqa
114, 151 (Aco At )> 1, r4e Acu - raarvreHenrre qacrorrr r4aJryqeHtr.E, rrpor4cxo-
Affqee rrpH BBar{M04eficrnr.rr.r qacrr,rq, a Ar - npoAoJr}r{r{TeJrbr{ocrrr BBar{}ro-
,qeficraua vactraq), &rollilro nalitr,r o6.nacrr, rprrN,reHr.rN,rocrr{ cratrzctugecnofr

[lanucnlrocrr, noaSSrqaeura d(nz) [Soprryra (g)]
or rroMepa BepxHero ypoBErr

Teop]4ri AJrfi SJreHTpoHos. OxaablBaeTc.s, qro ItBaar,rcrartrrqecxa.s alnpo1cr4Ma-
ql{.fl AJr.E SJTeHTpOHOB npr{NeHrrMa nprl

srr: 2r92k*, (10)

y : t,lg 1ff1-r (11)

/ lk 
" 
' I 0-o l\41', 7'^

P > (-A I p;- 
,-r, o 

: ,'.t0" 
7,,,, -ry;7 .

floryuenuoe rar{r4M o6paaou BHaqeHpre p n uecxonbr{o pag npenrrruaer B,r,trprrBeAeEHoe n [13]. Onaebrnaercrr, rrro e aiori pa6ore oorpirr,urro r4 AJr.fi Apy-rfix BeJrIaqI4H B HeOnOJTbHO paB 3aHr.rn,.ierrhr. Tan, corracHo coorHol1errrro (ab;
[13], no.rlysr4^]I' qr(l acranruroTrasecnan SopuyJra AJr.fi r{pbrJra rvro}r{er 6r,rrr nplnl
MeHr{Ma trp{ p > 1, B 4ertcrnrare.nr,uocrra H{e oHa trprrMeHr4Ma trpu p > zs iEo,
ecrll{ Y:0--10.

Sauerr,ru, qro rrapaMerp y_r,. yqr4rbrBarorrilui curr,nrre croJrr{HoBeHUn (nnyr-plr c{eprr paAllyca Beficxou{a), Hy}I{Ho I,rcrroJrEsoBarr, Jrr4rrrb rrpta BrrrrrdcreHur.r
I'IHreHcrrBHocrI4 I{p.6lJrben rmuuli, a I{e Bcero ltoHTypa, Han aro AeJraJI 4e @r.r-rep [tOJ, rafi RaH npl{ Bror{ fipoldcxoAl4r pe3r{oe HapyrxeHr4e ycmnn'x'(2) u
HoHTyI^br' rrocrpoelrr{bre ral{wl o6pasolr, rlJroxo couracyrorc.tr c TorrrrbrMr'(tl.

B 1959 r. Pereu,lprep rorr{e Bbrqucrr4r rrrrapHoBCh.r,re r{oHrypr,r s*sip, nj-ri? j.
Hoa{{uqre,T-sm arraJrou4se, Hoe{{uqraeury kr,,.ra..roruryi roqHr,re r4x BHa-qeHrr.E [5, 18], HaKolIuM, rrro

(e)

flapauerp ,F, r.rcuonsayeMufi s pa6ore [77], yturr,rBaer BJrr{flrrr4e sJrer{rpoHoB
Ha yuEpeErde ;,-mF.uit. Herpy4no y'egurncn, qro oH cB.fl3arr c y npocrErl\,rcoor_
HOIIIEHUEM:

?Icnorrsya B.rpa)fie,us (10) u.(.1_1), ur,r npohsBenr4 corrocra,Jrerlr4rr r{oHrypoB,
BblqracJreHHhlx Perelroprepou 1771, c noETypaMI4, Bbtrrr4cJregErn*" fpriro*,
Ho'rr6oM, Illeuolr [1], 

-tosHocrt, 
I{oropbrx troArBepr$AeHa Dr{cnepr4MerrraJrr,Ho.

oxaaanocr,, rrro r{c,HTypu Pereuoprepa 
"yrqecrBeH,o 

Heroq,br n caoert qeut-
parrjroft___uacrr4, rrtr)zqeM c pocror{ y pacxo)r{AeHr4e r4x c rioHrypaMra lpralra,Ho;r6a, IIIena 6rrcrpo yne.rrr,r.rranaercr.'Acrrrrrrorurrecrir4e ?r{e B'rpa}rie.,Url AJrnnpbrJrreB fiunnit, ['peAnorr{enrrr,re B pa6orax [], b, 17], coBtraAaror.

I4a aroro cneAyor, qro noHrypbr, B'rqzcJrerr'bre Ae.flrepou n HeseHoM [{g],yqurbrBaroqr4e yrrrr4p.Ercrqee 4eficrnne a${enra ,flounnepa, EeroqHb], rax r{aH'oEIr ocEoBanbr Ha nbrqucJreHr{.flx perel,roprepa.
2. Hecuorp.s H€r To qro ,orapKoncnrae r{oHrypbr, BblrrtrrcJrerrHbre rprauou [5],MeEee roqHbl' qeM fipeAro]neEHr,re n pa6ore [1], ouu BrroJrne [pr4eMJrer\rbr AJr.fl
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pelrreur4fl acrpo+Ital4rrecxrrx BaAarr. I4x, o4naxo, HeJrbB.E cpaBHr4Barb c nou-
TypaMrr Ha6flroAae]{r,rx runuii, TaH r{aK rocJreAur4e B Tofi LUru r,lnofi lrepe pac-
mupeEbr a${eHtou,(onn;repa,

Vuer ymlrpflroqero gelicrnr,rr erir{exra ,I(orurepa 6rrn BbrnoJrr{eH Ira
ocHotsaurrr4 rxrapr{oBcr{r.rx r{oHrypoB, rrpr4neAerirrlrx B pa6orax [5, t0]. Br,r-
qrdcJreur{.fi rrpor.raBoAr,rJrr4cr, corJracuo [77, 20] no Sopuy.ne

7'(P, v, Pr) r(9 - r,y) D(r) dr. (12)
+oo

:5

Sgecr D(r) - AonnJrepoBcnrari nonryp

/By
DrB):=-1-,-\tu )
"\Yt - 9o v n

TAE

At,
t, t)
PD: A E '

^m' o

(13)

(14)

Sna.renus 7(0, y, p72) no.nyueHbr B pegyJrbrare rrtrrcJleHHoro I,IHTerpI4poBa-
aun (1.2) Ha aJrer(rpolruo-Bblrll4cJrrate,rrnor,l MauuHe <Ypat-4u. B ra6n. 1-lB
npr.{neAeur,r BeJrr4rrr4rrbr 7(0, y, Fr), upeAcraBJlflIotql4e co6ofi ronryprt xoor}-
(lraqueH'ron [orJroqeHrrrr.. fltn naH{l(oro y RLrqIrcJIflracr, ra6nral{a BHaqeHrII'r

Z(0, y, Bp) u Syuxqrara p 4;ra pasJrrl.tllblx Bp.'Iounocrr, IIoJIyqeHHIJx I{ollrypoB
Z(0, y,0a) nrrrue roquocru I4cxoAI{r,Ix 7'(0, V). 3to csxaauo c relvl? uroe$dlent
.(onunepa [pr4BoAnr n y]\{eHbrxeHrrlo pi\irJrr4vrafi uetrtgy rotrHo ulIgIrtcJreIrrILIrII{
rioHrypar{u It 1 ra npr,r6Jrra]r{er{Ho [5 ] . Hailu.rl4e caN{orlorJIoIIIeHLrf Ir JII,IIII,I.ax

TOlr{e BeAeT It crJIaH{LIBarrI4IO yI{aSaIlH OrO paBJrr.Iq[s.
B rou cryqae, Horlia 7(13, y, Bp) conua4act c 7'(8, y) c rovuocrtro Ao eIIIr-

Hrrl{br rrocJre4neii ana.raqeli qu{psI, r{x BHaqeHraa n ra6lraqe He npLIIroAflrcrl.
BHytpenuaa rosHocrr, 'ra6rnr1 He IIil)He 3-5o/o. flepnue rpr4 Braqaqlre qra$prr
B r{a}r{AoM crol6qe ra6lraqr,r npeAcraBJraror co6ofi AecflTLIe, corble tr{Tblc.flq}il)Ie

AoJrr4 rII{cJIa, qerBepra.E flBJlrrerc.fl rrol{aaareJreM crerleHrr 10 co aHanor{ }II{Hyc.
Flaupunep, 385-4 npeAoraRJlset co6oii rrI4cJIo 0,385'10-4.

Br,r.IucreHur,rMI4 r(oHTypaN,irl molr{Ho BocrroJl},BoRarlcf tr{ B Totvl cJIytIae,
I{OrAa rroMr4Mo yrxr.rpenl4.fl SJreI{TpoHatvrI{ r{Meerc.E elqe Itanoe-nu6o yrttupeur,re,
rlpl,rBoAflrqee H Ar4cnepcr{oHl{oMy I{oHrypy c uo,nHort rloJrylrl4plruofi y' (nanprt-
I\Icp, yillrrpeHr4e, Br,rBBaHHoe BaryxaHrdeM r4BJIyrIer{I4.fl r{ r. r.). flpu DTol\I peByJIL-
rr.rpyroqee BHarreFrrle nocto.snnofi Baryxanntl (n egunzqax 2x etfi rpe/(craBJlrler
co6ofi cyMMy aJrerrpoHrroii nrapraHrr yor. I4 \' L2l 1. IIog YoJr cJIeAyer roHl{Marr,
IlonHyro noJryrrrr4prrny lrrclepcl4oHHoro ItoHrypa (n e4uuraqax 2n eu),I(oropafl
onpeAeJrrrerca 4elicrnr,rcu aJreltrpoHots

34ecr,
Y"'' : 28 

"'F sY '

u,, :'+ k,, =- !,25.10s Qnz - n2).

(I5)

(t 6)

(r7)

Tanralr o6pasou, BHaqeHI4e \), IioTopoe I4CnoJILBoBaJIoCb npll BblrILICJIeIlIJll

7'(0, y, pp) , Iuoniuo paccrlarpllBarb r{alt

'r0rr + T' l- r" l- ...l)': -- 26,5tr .

I(oa{{uquellr rIorJroilI,eutr4fl' paccrJr'trangr,lii Ha o,r(I'1H arol{' Il c.ryung ,,',,-
pe1rrfi JraH\tlr r{r,rxponoJrrrilrr{ I4oHou, yAaplrbrNr noe4eficrnraer{ eJrenTpouon' odl-

{eXtOu,{,Onnnepa, BaTyxaHl4etr{ I,i3JJytlelltr4.fl, SaryXaHI4eM CToJIItHoBeIII{fl G
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Hrrv Ho co6crseaubrl,r AaBJIeHr,r€lr !r:r:= 3,0.1010, rrocro.flHr.ran BaryxaHr4.E
BcJIeAcrBI,Ie I4gnyqgsm BJrrrHrrrr FI,. yrn,,, - 5,7.10s, noaS$r4r{r,rerrr rrouror{eHfifi
Ha paccro.Elrvn L), : 2 A u cil)'qae yurrpeHr{rr Jrr4Hr{r4 co6crBeHHbr}'r AaBJreHr{eM
/r(Al,)c, : 6,2,10-10, rtoa{drnqraenr rorjro-LqeHr,rf Ha paccrotrlmpr 2 L (7, :
: 5500", ne : 7,3'1014 cat-3) t c.{yt1ns pacrrrrlleHrrtr rruHlrfi e{{enrolr III,rap-

Ka ([orrr],rr lrouon) /i(Al,)u,, :2.10-ra. Ha ocuonarullr Drr.rx AaHHErx atsrop
[22] npnxoar{r n BbrBoAy, qro Horrryp rrr,rHr.{r{ H,, onpe4enfle"rctr B ocHoBrroM
aS{exrou co6crBerrHoro AaBJreHr.r.rr.

Tlcuorr,syr T, v n, rrpr.rBeAeHHrre R pa6ore [22], c no]rou{bro {opuyru (15)
EaxoAr{M:

Ter :28otFoT :2 '6,2't0t''3,2'0,77 : 3,1'1010 (t e)

Onaarrnaer:c.s, qro lcr rr lar rrprrr,repuo paBHbr r{e}r{Ay co6oir..
Br,rsr,tcnr.rN{ HoaSSraqraeur rrorrrorqeHun, o6yctoBJreHHErft cyMMapubrM Aeit-

crBr{eM r{orroB r{ aJrexTpoHon. ,{nn aroro uafi4eu pp, BuuncJreEr{e AotrrrJrepoB-
cnofi rrorymuprrubr rrpor{BBoAr[flocb c yqeroM cyr{MapHoir ryp6yneurnoii cxo-
pocrrl, noroparr 6rrna oupegeJreHa rro MoAeJrr4 {oroc$epr,r, [pr4BeAenrrofts 123].
Typ6yreurna.a cnopocrl oKaBa.racr, panuoit 2,1 Hill cen. Taxr.ru o6paBoM,
tpv T,: 5500' u Et:2,1 nmlcerc

aroMa['Ilit BOAOpOIa LI Ap. C yrrero]r BbrHy]nAeHl{oro I,I3,TylreHr4fi Br,Iqr4CJrtreT1fr
cJre,qyrcu{r,rM o6paaou:

k(^r) : !*x,,TX#(-r#) .ro'

AIo(H"):0,224.,

^ AI, 0,22
Il^ 

- 

__PD: -E;il: olo125tP' 
: (20)

Asanorlr.rHr,rr'r o6pasonr rroJryqaeNr, rrro Ha paccro.EHr{r.r 2 L or r{eHrpa Jrrr-
nura p : 50.

Berraqusa 7(p :50, y :0,77,0o :5,5) HaxoAl4rcfl n ra6rraqax 4na
Y : I u 0n : 5. (B ueHotopblx cflyqaffx Arrfl nonytrsHrar 6rrra roqHoro
peayJrr,Tara qenecoo6paBHo npordaBoAr,rrrr rrHrepno;ruponauue. )

Tarturvr oSparolr,

/,(^r) - # r,t"ln)l.u;" 10" :2,48.10-,,T#: 1,3.10-1'. er)

Cne4oeare"nrrlo, roe{{r{qr{errr rrorJrox{enr{a, o6yc"nonneuur,rft cyMMapHbrM
4eiic:rnuert r{oHoB r{ aJrenrpoHoB, B Jrtr{rrr4n I{n ua paccroflHr.ru 2 A s 2 paaa
upeBbrrxaer noecf{lrqlreur rrorJrorqetrun, o6ycnoB[eHHbrir co6crBeEHr,rM AaB-
JIeHIreM, 'IaH nan upu 66nr,ruux Al, o6paaoBaHrre HpbrJrr,eB rrrttrtdrr trpoucxoArrr
B ocr{oBHo\,r e 6onee r.rry6oHux cJrofl\ droroc{eprr, ry\e ne>1014 ctL-B,To, cJre-

AoBareJrbHo, yr[rtpflrorqee AeficrBue Bapfl]r{eHHbrx qacrr{r{ c yBerrrqeuzeu AX,
pacreT.

Oupe4e"nlrlr eqe xoa{{trqrreHr rrorJ]orqeHr{r{, o6yc,non.rrenrlr,rft co6c'rses-
rrr{rvr AaBJreHraeM, Baryxarrr{elr r{Brryqeirr{fl I,I AaBJIeHI4e},I DJIeHTporroB. ,(na aroro
HaiiAeNr rrapaxrerp

(22)
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lJ aror,t crryqae riprr llr,rrrr{creHr{r4 peayrri)tr.rpyrorrlero /r( Afu) I (F, V, 13r)
,cJIeAyer 6parr, J{3 1'a6JIIIIIIJ [.rrfl Y : 1,5. Jlerrto y6e4Iartcr, rlro Terlepb
tu (A),) : I ,7 .10-1:i.

FIccuo'lpr Ha lro qro ]ior11'yll JrlrHr,rrr FI* r uporraBorroJro)Iiuocrt ocrflJrE,Hr,lM
.JII4Hr,Iflr{ cepr4l4 He orIeIIE, 1'orIIJo olrrrclJll&01cx. npu6mtx{eH}rbrM l,re'ro4ou lplr-
lra [11 l.'re],r He r,re]reeArr.tr/r,aJreHrrxHprrTJrr,€R(tl>25) rorlnrrrrl r4 npr,r6Jrr4]r{€}rHr{ft
ItoHTypbI rrpilr{TrrrrecHr4 coRlraAaro'r'.

Arra.norrr.lnr,le Br,TrIr,ICJrellrrfr, rIpoBe/{eIIrII]Ie AJrfI Jrrrrlufi FIr,, IIoI{&3btB&roT,
rl'ro f)r;r : 7,0.1()1'), rr ro Bpex,rrr tian \)cr -]- yror, corrlacHo lt22l, pasuo 4,7.L}s.

CouepnreHno orrerir44r{o, rJlo HoHlypr,r 6o.nee AaJIe}ir,rx Jrr4Hr4i,r cepl,rla Eanr,-
[ic]la rroilHocrbro orpe/IeJr-slo1'c-s /teil01'Br.re\l I{oHoB LI DJrer{TporrorJ.

4,. ll,tvt rpor,rocSepHrrx BCrrLtrrren r4 coJlllerlnr,i,r rrpo'r-y6epaH{eB, B r(oropEJx
ttn tt Tr,, IiaH rrpaBr,rJlo, [pr4l{r,r}Iarorcfl o[r4rlflHoBr,rNlr4 A,r.E Bcero o6paBoBaHr4.rI,
7' (13, l,, 0 rr) r,,ro;nno paccl{arlrrrBa'r'b r{ar{ nor-rryp aMr4ccr4oHr.rort .nraHrnra upr,r
'{nncuponauHrnx f lr pp. Vuer car,ronorJror.qeHr'rfl B npeAnoJroir{eHr,rr4 rrocror{HoT-
na {ynnr1r,u.r r,rcrorrur,rxa no iryrry BpeHr.rr Mo}ItHo npolraBoAr,rrr, uo {op'r,ryle

IAE

flepexo4 or p rr

lexa6pr,1966 r.

r3:I'+:='
r (0, 'r, l3n)

i., : I rr---r'(0, T,0o)'

A2,, ocyrLlecrBJrflercfr c rroN,rorrlbro {opuynr,r (3).

(23)

(24)
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AnAAEMUfl. HAYH CCCP

rlr 3 B E c r rr n H p br M . 
" 

o 
to* r;J,?fir: i#r"J 

c n o rr o B c E P B A r o P I,I r4

HEI{OTOP6I E PEB YJIbTATI,I I{CC JI EAOBAHI'I i{
C)/TOIIHOI{ B APTI AIII4 I4

B HYITJIOI{HOfr U }I(ECTITOU T(ONITIOHEFITAX
TiOCMtrTTIEC]TlI \ JI YTIEIT

A, It, ilqjN'nponL06, A, A, C'tl'LetL&tt,,cll

Merogolt, otrtrcarrEbrM s [6], noilyqenr,r Ee[peprJBrrbre BHaqeErIfi aMrIJrIrryIbI n {aetr cy-
toqsofi uipuaqrn s Mesosrofi-rtonuoseure rtoclrrr.{ecxrrx nyvefi, i{oropr,re otiaaa['{cs 6oree
uBMeEq[BBrMtr, qeM B nefinpounot noMtroneuTe. ]Iau6o,nee BeporlTHoe BEaqeHr'Ie alutrnrlTyAbl
0,30%, a Saarr-240".

flpone4eno pa3AeJrerr[e cy:rounori Baprraqr'rrr rra ABe cocraBJlrrrcrllle: crarTlrorrapEyro
a uecriqnorapr.ryro. Oqeuerbr cpeAnrre xapaftrepr,rcrtrtn o6er,tx cocraBJrslolqflx. Iloxaaano,
rITo (cftaqntr dtaa> lr <Qaaorpatrtreurrfl, n_cyrovuoli Baplraqlrrr, cB.aaar{rrbre c pe3ItrIM r{B}IeEeHII-
eM Ber(Topa Eecrarlnonapuoii cyrouroir B&prr&r{rrTr, r{oppeJrl{pyror c I{Br{eHeHIl.EMu n /ir-rtn-
Aence. Ilonaaaffo, rITo <crravnn Saar>, no rcerl BrrArr]roc'rl.r, npoIrcxoArIT rrprl repeceqellllu
Serrrteft rpaHr,rqll cenTopoB Meir{rrJrar.reTHoro MarflrrTr{oro ilo,'Ir. Htrnpaunennc [ecTalIIIoHap-
goft cocrasJrsloqet upu aroM Tecrrr;rM o6iraaou cBfl3arro c r'l3MeHeHIIeM cnopocrr'I corrleqllol'o
Berpa (rorrEee, orrorlaHr.rfl cnopocrrr Berpa rr noat[{rrqrrenry An{{yamr ItocNIIIrIecRr{x "rlyu rt).-I{an noltaaar ara.ntrB, 6orr,mrre arrnJrr.rry/U,r n cyrourroii Bapr{aqrlIr DoSHrIIiarcT r!'IaBrrbI}I
o6paeolr rorAa, r(orAa aMtrJrrrryAa Hecrarlrrorraptoli coc'ral.rsronqerl reruna, a ee EarIpaB-
Jrerrr,re coBlraAaer c EatrpaBJIeHrreM crar{rroHapnoii cocras.nsrcrqeii cyrovnolYr saprraqrrrr.

SONIII IIESUI,TS OF INVESTIGATTO.\S OI' IJI.I.'i1\,\I, V,\IIIATION IN NI,C.
LtrON ANI) I'IARD COMPONIINTS OF COS['IIC ltr\YS, by A. li. Panlilatot, A. A. ,9te-
panian.- Ilnintorrupted values of tho anrplituclo and phase- oI tliurnal valiation iu lneson
'component oi cosmii rays are obtaincrl by thc nLctltocl, dcsclibed in [t]1.'fhese va.lnes
found out to bc nrorc changeal,le than tlrcsr, ones iu rleutl'oucontponont. Themost probab-
le valuo of the amplitude is 0,3006, anrl ,,I plraso - 240".

Thc division bf diuural var,iation into two cornponents - stationary and notrsta-
tionary - is carricd out. Thc rnoau charactcristics oi the bol,h-cotnponettts alc estintatecl.
It is s[rown that <pha-se iunrps> aud <phasc lotationl in dlurnal variation, connccl,erl rvith
a slrarp vecl,.,lr'clrairgo ol rronstalionary rlittt'nal rlriatiorr. cort'r'lal('willr clratrgcs in /f ,-in
tlt'x. it is showrr 'ilruL 

<plrasc jrrrtrl,i,. ill)l)rr'('ntly, lalio ltlaer,rvltltt tltt liarllr closst'{ llro
sector bounclary of thc interplairr:tarv nragnetic field. The rlircctjon ot tltc-nortstationaly
compone.nt is irlosciy conncitccl in this cise with thc-r,elocity..changc of solar wind (rrrot'e
exaci, thc ratio of wind velocity to tlre dil'fusion cocfiicient ol'cosrrtic la-vs).

In the rcsult oI tho analysis it is lorrnt[ ou1. tlrat lalge arrrpliturles in t[irtrnal r'trliatiotl
appear, rnainly, wl'ren the aniplitude of the nolstaiiorraiy corirp^oncnt is. largo, antI its di-
reition crrinciiles rvith that orre of thc sl.ationaly colrponollt of diuural variation.

florox ra.[aI{Tr4rIecItI{r I(ocNIIrtIecHrI\ ryqe]:I, naAalorql'Ix Ha 3err.rrrc, B BHa-
q[TeJrhHori crerler{r4 }IaorponeH. 'l'elr ue NIeHee yine cpaRIrItTeJIbHo raBHo 6LIJIo

o6uapvrxeno, rITo lIHTeHcr4BHocrE, r{oc}{r,rrrecI{I4x .r_IyrleiI I{BNIeH-Eerctl c ne-
prroAor{ B oAHrr ooJrHerrHLre cyr}rr,r. Tari.rr I4BNreHeHlre HaBBarIo 6l,l.rro cylo'iuort
Bapr.raqrreii. Sror SaHT IoBopIIr o cBfIsI,I a$(reltra c HaI{L{il{I,I-!'o ilpoI(eccarlll
B i\relrrnJraHe |Hofi cpctre.

B le.reurae Arr.rr;rr,Hoto Bpet{cHr.r rre 6u"rIo clio.IIbHo-}Irr6yAn y;tonnerItopLI-
TeJrbH6r,'i TeOpI4I4 3TOIO A++eHTa. O6crlCI'II4r6 lll'O N,IOII1IIO TetrI, rITo. BOO6[te Or-

cyTcTBoBaJIa y[oBJIerBopr.rreIr)Hafl TeopI,Ir{ napI4aI{I{iI I4HreHcI,IB}Iocrr{ I{oclrlr-

120



qecxlax [y.]eii. Vcnexu I4ccJreAoBaHzit Hoclrr.rqecnoro npocrpaHcrRa rroaBoJr.trror
cqr.rrarr,, rrro BbrABr4Hyrrie B nocJreAHee BpeM.rr tt-31 reopr4rr cyrouHoro aS-
{exra B ocHoBIroM npaBIrJIE,Ho orrlzcllBaror npr4qLrHLI ero BoBHI{I{HoBeHI4rr.

ItparHo cyrb N{exaHr4BMa Bar{Jrroqaerc.E B cJreAyroqeM.
PeryrapHoe r,rarrrr4THoe r,relr{rrJIaHerHoe rroJre, Br;rHoc.ELrIeecfl (coJrHeqHbrr,l

Berpor{)), coaAaer aJrer{rpr{rrecnoe rroJre c Hanp.s}r{eHHocrbro Il : - j tr,, , tl],
r4e H - HanpflffieuHocrb r{arH[Trroro froJrrr, v - cHopocrb coJrHeqHoro Rerpa..
S,rexrpn.recxoe rroJre BbrarrrBaer Apefi+ Hocr\{r4qecnr4x nyueii B HarrpaBJreHr,rr,r'
Beltropa tE x Hl co cnopocrr,ro, pannoii u sirra, rAe c[, - yroJr N,re]r{Ay BeR-
TopaMrr v r II. Hpoue roro, B t{e}nrrJraHerHor,r [pocrpaHcrBe cyqecrnyer gra{-
Syanr,nt rroror{ KocN{r4rrecr(rax :ryuefi. JIerxo coo6pasrars, qro B cryqae rrBor,.
porluoro coJII'IeqHoro Berpa cyr{r{apnuli rloron Hocr,rr4qecr{rax .ny.rer,i iloJr}r{eH,
6rrrr naupaBJrerr neprreHAr4nyJr.spHo Ir paArrycy-Rexropy or Co;rrlqa, r.. e..
IIo KacareJrsHoli n op6ure 3ennu.

Hax Ilau rpeAcraBJrfletcx, nara6oJree ilpaBr4JTr,Hoe Bbrpalr{er{r4c AJrrr crropo--
crr{ crarlraoHapr{oro rrorona KocN{r4qecr{rrx tyueft /:{auo n [3]:

e/?" (otr sin 1)ga- t+((orsiuXf'

Sgecr Q - yrnoeaa crropocrE, Bpar1eHrr.rr Co;nuqa, ,1?. - pacc,ro.flHpre or
Co;rnqa 4o Seurra, o - yrJroBa.fl qacrora BparrleFrr,rfl rracrfir{ r{ooN{r,rqecr{oro
r{Brryyeuu.E B Me}firrJrar{erHoN{ rrpocrpaHcrBe, T - cpeAHee BpeMrr npo6era pac-
cefl.Hmtr qacrr.rq Ha HeoAHopoAHocrflx MarHr,rrHoro rroJr.s, x - yro.[ ]{e}r{Ay
cra.rrosofi tturuueii u nacareJrr,Frofi x op6u,re 3eu"nr,r.

Beru.rrnna rot sitr X BaBI.rcr4T or aHepu{rr I{ vN{errrJrrraerc.fl rrpl4 ee BoBpacraHI,rI4.
,{o rex rrop, ror{a BLlrroJrH.fierc-E ycJroBrre co'rsin 1} 1, uorox nocr{uqecxl,rx Jry-
.refi cra6o BaBl4cr,rr or Eneprrrr4. flocneguee ycJrour4e co6;nro4aerc.E BnJTol'r, Ao.
aueprtrfi R rrecrroJrbr{o cor Bae.

B cny.lng orcyrcrBrr-s rraorponl4ll B coJrHeqlrorr Berpe notiBJlrrercfl Tariliie
Aorlo,IlHl4reirr,uuit uo'rox. 3Tor ,IlorroJrlrrdreJrrsrrii roTorr 6yger Frecrarlr{oHap}rr,lr{
(uepeuennr,ru) 4;ra ua6nro71atc"nfl c,3er,rrlr s roii creneHn, u naHort rrarrpa]lJre-
HI4e rloror{a r4ax,reHflercfl rlprr Bparqenulr Co,lruqa. HecraqraoHapHa.rr cyrorrHafl
Bapr{ar\r4rr qeJrr4r{ot{ onpeAeJr.sercrr }rer.rBorporrHocrr,ro (6o;ree no4po6uo crr.
[1 , 21) tr tr{BMeHrrr4]locrrrlo coJrHerrHoro Berpa.

Haxou.rreuubre ortcnepl,lMeHTaJrbr.rble AaHHbIe AarcT BoBMolItHocrb ro"[yrr].rrE
rra ocHoBe reopr.rr{ cyto.urorYl Rapr4aurrr4 tt-3] pflA cneAeHr.tt o Honnper}rbrx
rlapaMerpax MelxrrJraHernoii cpe4r,r. B 14,51 atsroplr rroFiaaaJrrr, .rro o6Hally-,
)neHI{bIe s [6] (cxa.rtrI,r Saar,r> Moryr 6l,;rrt ol'sscHeHLr cyrqecrBoBaHr4err craJrr,-
nofi aaral,lyra;nr,Hort HeoAHopoArlocrl4 coJrnerlHoro Berpa.

B [6] ur,r orII4caJII4 N,IeroAI4I{y Lr pegyJrr,ra'rr,r o6pa6orxrr AaHr{r,T-x nei.ilpon--
HbIx t{oHl4ropoB Ba rrepr4oA Mff . H HaororrqeN{y RpeNreHr{ Ter{ irre r,reto4ol,r o6-
pa6otanrr AasHr,re ny6ra.recnux reJrecnorroB rr troJryrtclrrr HoBbre peljyJrrrTarbr.
trIcuo,rrayeur,ui Hauu r{erol( rro3rroJrfler no;1po6Ho r4ccJreAonarr, Heorilr{r{oHap-
HLIe rrpoqeccrJ B cyTorrHolt napr,raqralr, Ipor{cxoArrrlt4e 3a ]}pei\{s lrop.sAr{t-r cyTo}t
r,r 6o.nee. B nexoropr,rx cJryqaflx BoBr\{o}r{Ho r4ccJreIIolraHrae r.r 6oree 6r,rcr.pr,rx
lpor{eccoB. Flulne Aaercfr o6aop uo.nyrreHHlrrx peByJrbraroB rr \tx ucloJrr{oBa-
Hrze. ,(ln IroJryqel{I4fl napaMerpoB cyro.troii Baprraqr{r{ n l,reaounor,i rioNirlorreH-
re 6r,tnu I.IC[oJII]BoBaHr,I AaITHLIe Ba rreprloA illlf cle4ylollrrx craHr]r4li: Xepcrrron-
9e 53",5 A/, 00"-fr, N,{ocxna 57"N, I)7"8, flriyrcn st'Iy', 120"8, Xo6ap.i. 51o,1-rS,
147"8, Bepxrra 4,4",7 N, l22"W, Orrasa 55o,8 N, 76"Lry. Ocraro.rnan porrHil ,.
BoBHI4r{arorqa.a rrB-Ba rrepaBHoMep}rocrrt paclpeAeJreHr,rfi crarrqrrii uo ;1o"nror.e,.
cocTaRJIger 5% or rael,tepeutroii. Ctarr.rcru.reonal roqHocrb orrpeAe"rreHr4rr ar\ril,lr,r-.
ry/I6r paBrrtr 0.,07%.
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s 1. oBrIII4I,i X,\PAI{TEI'] IIOBEIEHI,ITI IIAI']AM ETPOB

CYTOTIHOII B\i'I,II\I{trItr{ B ME3OHHOII HOMIIOHEHTE

f]aunr,re o cvrorltroit Bapr{arIr4ra ts MeBoHHoii IioMIroHeHTe B ocl{oBHoilI noA-

TsepirtAaror peByJrE,Tart;r, r{B.rro}!(eHHr,re s [6]. O4uaxo IIa6JIroAaIorc.rl rI orJIr{-
qr,La. flepaoe rIB Ilrrx BaHJrTorlaercfr B ropaBAo 6olr,ttrei,i (pllll{eFIqI,rBoorl{})

{aatr (utilpail"rleHr{e Ha rIaHcl4r{yr,I I,IHreHci{nHocut) t-rt rapltoullxr. Brtpa-
*oora, ETo o6cT6flTeJIbCTRo, B qaCTI:IocTtr{, R To}I, rITo 0C.[I'I I]o AaIIHIIN'I IIeIt-
rpogr.rLlx \toul4ropoR n [6] 6ruo o6napyirtcno Iltrrr, Saeonparqenr'rfi (t'. e.

r{eilpepbruHbrr r,1Jl{ei{enr,ri,r $aar,r B oAHy cTopoHy_ Ha 2..fl u 6onee), To rlo AaIr-
I.rbr},r r{e3oHHEr\ TeJrecHolou r{x oI{aBaJrocL 24. Tfo Bcel:i BI4AI4N{ocrr{,3To cB.g-

BaHO C I,IeI.IE,TIII,IN{ TeJIeCHb'.lI yl'JIOl,I [pI,leI,Ia rIaCTI,Iq V I{e3OHHLIX TeIIeCHOIIOB.

O6rqui,r Critlcon (cHaaIItoB) Saar,r (peanr,rx IlBNIeI{eH-Ilii {aar,r Ha '-n) u <{aaO-

npaqenllirl IIaII B 'r'a6r. t (rpouepn B raSI[IIe: o3Harlae.f orcyfcr3[e AaH-

nux). Ha Sr,rr. t rpeAcraBJreHo rraororHoe pacrpeAeJreHxe saa 1-rt lapMo-
,rrni, cyro.inori Bapr{aqLIId B MeBoHHoI,l xolltrorreHre. NIaHcurryM pacrrpe-

.Ae"rreHr,r-fr npI4xoAI4rC; npl{IrepHo tta 240", r. e. Ha 16 'rac. IrecrHolo Bpe-

Ifellr{. flo AaHHLIM uerYrrponnr,rx [,IoHI4TopOB I{aHCI,I}IyN'I B TIaCTOTHOM pacUpeAe-

JreHr,rrr HaxoAl{rot{ ua 22"t". Cpe4uee BHaTIeHI'Ie Aq : Q, - Qr'r, uafigeunoe

rro BceNr TorrriaN,r, rAe qN - Saaa 1-I1 raplroru4ltrr-Hyr{Jlosnoli HounoHeHTbl'

g^r -- {aea r,teaouHoii, paBHo 15o. Pasnrqa n 10" cBflBaua c a${exrou or-
r{JloHegr{fl [epBr4rrHrrlx qacrr{q B NIarHI4THor[ rIoJIe 3el'tnIa' I{poue roro' pa3-

Jrtrrrrrre n 5' uenr4y $aaanrlr HynJroHgorl I4 MeBoHHoiI Ho\IIroHeHr BoBHl{fiaer

r4B-Ba paBJrrlrrr4.rl cpeAueil Aortorlt craIrqI4I"I, ItcnoJIbSoBaHlrr,Ix AJI.fi noJlyqeHfifl

r'rynnonr{oit rI r'Ie3OHHOii ItOMrroHeHT.
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l['aHr,nr o6paaor,r, Jr npe/le-
,rax ouru6orr {rasr,r rrepcr,r.y rap-
a[oH]4rt, ]ICIIpajlIIeHHrrre 3a oT-
I{JIOHEIU,IE ]} T,IAII{I,ITHOII IIO.lTE

3eu.ru,r, coBnaAaror. flpr,r arou
ueo6xogrtl'to ort\{erl4l[, rl'fo tlo-
rrpaBr{I{ Ha rer'Ileparypnr,u:r a{-
$cxr n lleaonuor,i tror,rrroHerire
HalII4 rre BBOAI{JIr,rob.

lf onr,r:rli r.r o6Hapy?r{r4Trr nJ.tr,rf -

HI,re rer\{[eparypHoro a{rfenra
Ha cyTorrriyro Bapr4arlr4ro I,reSoH-
noii nol,ruonelrrLr He r{},rcJrrr yc-
nexa. tt nprrrrepy, 6r,ua upo-
.IeJraEa c.rreAylor.qarr tIpoqe/Iy-
pa. [3rr"uo ]lr,rrrr4cJreHo cpel(Hee
,orHorrreHr,re /.' ar,rn.rrnry4 1 -it rap-
a,Iolrlrltr.r lreaon norl Hor,l rolreHTr{
/,r, cootlercr nyroilleri BeJrrrrlr4He
ayx;ronrlori nor.rnoueu,r'r,r (1. e.
cpellr'rfltl iHecTnocTb clrer{Tpa
cy'ro-ruoii naplraqrarn), I,rrfl paa-
Jrrdqrrblx 4raauaaonon (taa N,re-

soEEofi r{or{[oHer{rbr. cpeguan
$aaa cyroquoro rel,rtreparyp-
uoro o{Senra B r{eaoFrr{ofi HoM-
IIOI{eHTe, IIO-BIAAI,IMOMy, IIe 3a-
Br4crrr or {asrr f -it rapuouuxrn
cy'r'o.ruoft Bapr{ar{rrr4. Bcne4-
orBr{e SToro cpeAHfl.E iHeCrnocTb
crler{rpa AoJr?r{Ha 3atsr4cerb oT

{aar,r cyrouHori Bapuaquu, m6o
nprl Hemoropr,rx Saaax reMrre-
parypurrfr a{Senr cr{rraAbrBaer-
c.tr c cyToqnofi napnaquefi irre-
crHoil rtoN,ruoHeHTJ,r, a nprr Apy-
IIIX - Br,IqUTaeTC.q. Hyrtnon-
Hafl r{oMrror-reHTa re},rIIeparyp-
uoro a$$enra rrpar{,r.r,rqecr{rr He

tl_
60 tz? tB7 ,rr, 300 36009,

Orr. 1. tlactornoe pactrpeAeJreEr.re r[aa 1-li taprro-
Elrr{rr cyroquor{ Baprraqrrr{ B rteaonror.'i l{oMtrorrerrre

tz0 tB0 Z+0 300 30009,

rDlrr. 2. 3asrrclrMoc.rr, cpe4neii H{ecrnocrr,r i,, o.r 4a-
ar,r 1-ii rapuoHrrnr{ cyroquor,i rapnaqlrl

30i)

204

100

0

K

/,5

bU

/,0

o,5L

0

I4N{eeT.
Cornacuo pacqerarr, AoJrlr{Ho ua6.irro4a.i'r,cfl Atsyx-rpexxparHoe tr{Br,reHeFr}re

Beflldqr{rrbr /c. O4naxo, rran aro BrrAHo rna {ur. 2, cHorsno-uz6y4r BaMerHoro
r{BMeI'IeHLrfl cpeAueri il{ecrHocrr{ /i c {aeofi t-rt raprrour{r(r4 He ua6nro4aerca.
Orcro4a flcHo, qls nrilflnr{rE, tsJrr{rrr.rrlc lreMreparypHoro aS{enra Ha cyrorruyro
Bapr4ar-{lrro ntecrnoii l{oi,rrrorrerrrbr He yAaercrr.

3Ha.rnre.rrbur,rii raurepec npeAcraRJrrrror Aarrrrrie s ra6;rr. 2 cpeguue BHaqe-
nus Acp ra,D(Ag) AJrn Hyr{Jronnor,i u ueaouuoiinol,rrroueHr B paaJrrrqrrrrr Ar4a-
rlaaoHax {ae. 34ecr, Ig - cpe/lHee :JHarreHlde paBuocrr{ L{e}ri/ly fioc.rreAyroqr{r.r
r{ AarrHbril[ lna.renueu dtagr,r (coo.r.Derc,rnyer t\t : 4 rlaca), ror{a3],IBarorqee,
B Har{yro rperr}ryr{ec.rBeH}ro cropoHy rrar,reHflercrr Saaa; D(Aq) - aficr.epcrrfr.
auaqeurtfi AJLrI AaHHoro I{HrepBaJra {ae. O6parqaro'l Ha ce6fl Brlr{Matrre cJreAyro-
qr{e oco6enrrocrr.r.

1) R lreaouHori rtolluonellre orcyrcrByer Bropaff BoEa oruocr4TeJrr)r{o ycroi{-
.rr,rnrrx 4a: (20-60') , rioropa.s na6nro4a"nac_r n nyn.uounofi HolrlolreHre.

2) llpanrrnvecrtr,r r;o BCex cryqaflx Br{ai{ Ap uo;rrontureJrerr, rrro cr}rrrAereJrb-
ClByer o iIpeI{MyrIIeCTReHHoI,I J.I3N{eI-IeHI4I4 daar,r n CropoHy y.BeJrrrqeHr4fl yrJra
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/,2 frH1%

@rr. 3. rfactotsoe pactrpeAeJleulre aMtrJIrryA l-ft rap-
MOEtrRu cyroquoft napraqulr B MeaoEEofi xoltuoseure

(unra sanas4r,rnhuua MoMeHra MaItCIIMyMa cytounofi rapnaqun). OCo6esnO'

6"r.rpo {aari <yxogffrD uB o6ilacru 65-120' (ytpennue uacn).- 
H" {"". 3 ,rpegcrarrr"Eo qacrorHoe pacupeAeJlelrl{e aM[JIuryA l-fi rap-

Mog11r(11 
^cyrouooft Bapr[aqtru B MeBoEHofi Kot\/Ilon€I{re. Cpe4uee ee Br{aqenlae'

paBHo O,i3o/0, sau6onee Bepo.Ernoe - 0,300/0. [tan yxie roBopuJlocb BbIItre''

Ta6ruqa 2

,-uo' 
I 

oi-120" zqp-zloa 
| 

,,r-r.,r'

0,80,60,40,2

I,IHTepBarbr !p 320-150 15f-19ro

l,

p (Aqjv)
AA,

D (Arpnn)

Aqrn

:8" I tt'
+e+4' | ,rr*t'' 43' I 36'

)j4+4'lt:g-,.it'
I

220

+5 + t:8
2go

t, t1++ 2."

27"

-0,2+0:6
290

0-F1'

46"

+2*4'
44

)-L2+4o

Z)

-12+r",4
24"

-+ 6t1'

JJ

-4+215
4.1 -

l-9 + 11"

Be[[quHa reN{neparypnoro a{Sexra HeflcHa. Corlacso CAeJIaHHrITI paHee oI{eH-

xau [7,81, nHna4 oror paBeH 0,72-0,15%. OqHaHo arII orleHHI'{ cnelaHbl rolbi
r(o AJrfi o4nofi cragr{r,rra. Hnunarra.recr(I4e paBJII4tIr{f Ha paBHbIx craHIII{-rIx NIolyr
nprrBecTl{ K yMeHbIXeHI4Io Ter{nepaTypHol',I [OnpaBIirI'

s 2. ,ItECTltOCTr, crIEr(TI'A cvT0qHoii BAPI{AUI{IT

Tluea 4auuble 06 alvIIIJII4ryAe t-tt raprvroHunl'I cyTOqHoIt rap1'raqulr e HyI(-

lonuoli I,r MeSOHHOr"r r{oMIIOHeIfTaX, trIo?ltHo rloJlyrltrrTb SHarIeHI',re oTHOr[eHr{E

aMrrJrrrryA k, xapaxtepllsyloqee )HecTI{ocTb EHeprerl4qecl{olo clelirpa CyTo'I-

Hofi Bapuaqttl4.
flo 4auurru Ba neplloA ['Iff 6uno IIoJIyrIeHo qagrol'Hoe pacIpeAeJIeHI4e

BeJrr4rrtr{Hbl ic. FIau6oree IJepogrHoe sHaqeHl're lc:0,75, Cpegnee sllaqerule /t,

flo,yqeHHoe IIo Bce}{ lt{ 11,9, paRHo 0,98. Ec;rrla }Ite Ba.ETb oTIIomeHI,Ie cpeAlrl{x

,*rirrry4 l,reaouuorYr u uyHronuori KollrroueHr, ro /i .= 0,89'
C;re4yet oTr{eTr{Tb, rrTo TeopeTIdaIeCr(I4e BIJqlIC.lIeHI4-fl c yqeTo\i (paBNtaBLI-

BaHr{fD qacTI4I{ IIO [pI4eI{HoMy I{OHyCy He }IOryT AaTL i(Jlfl CIIeIirptI cyTotIHb]c
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Baprraql{I{ rL],ili. 6DlD .: cotts[ (rtaH aro ilpeAcHa3r,]Baercfl reopr.refi) rirecrnocrt
6o.rrr,ure 0,80. V.rer rer{neparypnoro a{{eHra r{o}r{er roJrbno yReJrr.rqr.rrr, pas-
p6rB r,relrtAy AaHHLrMr,r na6;rrogenrar,l u pac.retou. flpe4craBJlflerc.rr, rlro aror
pagpt,tB Mollter 6r,rts luHntuil{poBau roJrrrlio B rlpeArroJrox{er-rrrr4, .{ro u o6nacrlr
N,IaJILIx (lrenr,ute L0 Eae) aneprralt cyrorrHafl Bapr,raqr{fl lro HetraBecrrror:r rpr4-
quHe a{ara. B csflel.{ c Dltl4r{ 6orr,nofi I,rHrepec N{ot-y? npeA0TaBr4rr] r{BMepeHrr.fr
cyrorrlroro e$$enra R o6raoru i\{aJrrJx erreprr.rii.

I4nrepecuo 6rr.rro nr,r.scur{Tr,, Har{ona.6y4er: cpeAlr.rrfl [o Bcer{ oJryqaflM
TorIHocrL onpele,IleHlra lt lIrf. orAeJrbHLIx aua.rer.rr,tfi, ]lr,r.rr,rctenrarl B rrpeArloJro-
;HeHI{I{, .l'ro /i noorotllrHo, tIoHaBaJIr{, rrTo /U.ICIIepcr4fr BHarleHrzr,l /i; cocraltJr-fleT
8096 or carloir BcJITITILIIILI /c. florr,ayncb pacrpeAeJrerrrreM /c, uon{no nar,lrr,r,
trro ltlrcrrepclrrr ok paBrra 0,68. CouricranJrrrrr or co cpe4Hr.{M Br{aqeHr{e,il (0,89
lurn ll ,9B) , ult4uu, rriro roJlbrto []lr1 ycpeAHenr{r,{ uo 6o.rrturorly (llecarnr,r) q[cJry
cJrvrriiell [{o}I{ilo roBopr4Tr, o IJa[].IIr,rLu4I,I B crlertrpe cyro.lnofi Bapl4ar{I,{rr.

IIo.nyuerrur,re /[ar{Hl,Ie rroBBoJIflror rarri]te Bhrrrc]IrrtL, HacrtoJIT,no {aea 1-ii
ItlpMoIlI4Hl{ ltytinonnoli Ito,uroHeHTbI r'ro}Iter orJrr{{r.trLCJI or $aarr r,IeBo}Iuoti
lior{irorre}rfl,r. f{r,rcuepcr,rn yr,la Ap -., ** - 

(Prr, cBfl3a}rrrafl co crarr.rcrr4-
gecl(I{rrrr orrrr,rSriarfir, pirBHa rpy5o.-, 20'. ,(racnepclra, Bbrrrr4c,rr€rrrrafl no r]a6Jrro-
AeHIrr,tM /liliLnr{t{, Aacr ue.[r,Irllruy i-30t. Orcro4a r{o}r(Ho BaHJrroqI,ITIr, rrr.o Ar{c-
IIepcI4rI /ip, coa,rltrnaeN{a.rl Apyrur{r'l Ill]r,rrrrrr{aNrr{ - rex4Ileparypnr,rr,r etldteHrorr,
r,Il.\{errer{r4enr cner{Tpa Rapr4ar1r,lr,r, arlrraparypFrr,nlra orura6rta},rr4 rr r. rr., He flpe-
rocxoTp,r,' 20''.

S 3. CTAIII4OHAPH;\fI I{ HECTAUI{OIIAPHAfl CyTOTIHLIE
Br\PI{AIlIdl{

11o.tty.1gv1Htre Irar{u AaHHble rIoBBoJr.firor cpaBrrrrrb xapaltrepr,IcrI4I{I4 cra-
qnoHapuoli r,r rrecrarlrronapuoi,i cyrorruslx r:apraaqraii, ccJrr,I c4eJrarb ecrecrBeH-
Hoe npeArlo.lloTIieHI4e o IrerrarfeFrr{ocrrr BeJIr4rrr{Hbr r{ (taer,r craqrnouapnor:i cyroq-
HofI Bapualtrrau [3i. .(a;ree nart neo6xoAr,rl{o cAelrarr erqe og}ro irpeAnoJro}nerrr4e:
cpeAHee SIrarleIrI4e neI{Topa HecrarlrdoHapHoro rroror(a HocN{rrrrecr{rrx nyr1gfi
lla 5o'rrsuroil rIeJlI4oA BpeMeHI{ paBi{o }IyJrro. lonopn ApyrI4N{r4 cJroBaN{tr{, N,rr,r N{o-
lrrer{ crrr{rarb rro ofipeAeJreHr,rro Hec:r'ar{i4oElapr"rsrlrranoii floton, cpeAHee Srra-
qerrr,re r{oToporo patrHo rryJrro.

,[;rn y4o6crBa [r{replperaqr4r4 r,rar{epeHrrr{e BeHl.o]lr,r t-il raprroru,rnrr cy-
ro.rtloi,r Baprrarlr4r4 6r,rnra nonepgyrrr Ha uexoropr,rrt yro.n ( + 4lf A,rrfl r{eaor{-
not:i Hol,Ilorrerr:tbr ra f 60' - AJrrr nyrtronuoii) c raru,ru l]acrrero\r, 11106r,r

BHoBb rloJryrleIrIIbIi,i uentop upta6nraBr,tte.nrr.ro oooTBercrBoLaJr ller{ro p y L-fii
rapil{oHr,rnr{ cyro.rroii Bapuaqrrrr rtocrrr.rrrccnr{x ;rryrlert Ba npe/reJJat{rr rrar}rr,rrHoro
flonn 3eu;rn. Onrerulr, rITo ]l e rt r o p I] o r o rr a r{ocr(r{rrecnr4x nyuer,i upo-
[opI{I4oIIaJIeH a}rIlfJII[Ty/Ie CyTo.ruoii tsaprrarlrrr,r u rrallpa]tJrei{ R trpoTl,fllonoJlo}r{-
Eylo cropouy orrroctrreJrbr-ro ReHropa t-r:i rapMorurHr{ cyrorr-
s o r1 R a p r4 a rtr r{ r.r. B 4arr,ncii[reM r,rbr 6y4eu rroJrbaoRarbcrr Benropor{,
HarIpaIlJreHHLIM, r{alt I4 BeHTop rlolloRa' LI Irr'IeIoqI4N{ BeJrI4qI4Hy, paBHyIo at{[-
Jrr4TyAe cyTo.rHorl Bapr4ar{r4r4. Ycnonuo 6y4eu HaSbrBarr, itror Ber{rop B 0 H-
ropor{ rorona. flo I(aHIrLJ}Itsa nepilol{n{lf 6rrnrz nri.rrac,nenr;rcocraB-
Jr.srorr{rre Ber{ropa rrorona r{a HarrpaBJreH?re co;rr.rqe - 3eur.s (o6osua.rranr,r
vepea a) rd neplleirAl4nyJrtlplloe er{y B rr.[ocnocrr{ ar{Jrrrrrrtat{rr HarrpaBJ]eHrre
(o6oerra'rtr,npr rlepea &). Suax -l /(r.fl o-noMrrorreutr,r Borrropa rroror{a coorBer-
crByer r'ralrpaBJrer{trio H coflHqy, SHar( -l Ann b-noltnoneurlr - rrporr,rB ABr,I-
ll{eHrtrr Selr.nu na op6nre.

.Br,r.rrr,r noc'rpoerrbl rracrorrrr,Ie pacnpei(eJrerrufl a- r.t b-cocraB.tflrolrlrrx, rIo
IioropIJtl'I BLIIII,ICJreHI,I rrx cpeAuLIe SlIarIeIrI,I[ r{ AI,Icnepcl{fl B npol{eHTax I{alt AJrtI
nyx.uosuoii (ar, &w) , Tar{ r4 llJr.fl }reBoHHofi (ax4, bna) Hounonenr (r:a5n. 3).
I4s ra6n. 3 ctegye'r, .t'ro cral{Iior.rapHafl cyrorr}rafl aHrraorllouraa (n c},rbrcJre,
yfiaBaHHor{ Br,rn-re) paBrra 0,25 n 0,21% ro r,ro/Iy.u() iur.fl rryr{.rroHnoi,i r,r MeiloH-
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Hor"{ Hor{rroHeHT coorBercrBeHHo. Iiecrriocrr, c[erirl]a craqlroHapHoti cyrourroiiL
Bapr{aqn[ paBHa 0,84. ,(llcnepcufr Be,rrr,rrrtrrH /r(aer ]loBxroir{Hocrl BbItlrIC"IIrrrI}
cpe4nzfi r{BaApar r,roAyJr.rr Ber(l'opa Hecrar{[orrapuoir aru.reorpolrr,rr,r, a orclola I,I

cpeAHee BHarreHrre r[oAyJrrr (pacupe4e;rerrr{e cqr,lraercs 6;rr,lanlnt rt raycconorty).
,{;ra cyrovuoli napraarlrau B Hyr{JroHuor,"r r{o}riloiierrrc cpeAHr,rrii tio4\.;1, oI{aBaJI-
crr paBrrr,rr,r 0,28%, AJrrr r,reBoHnoir - 0,27%. }l{ectrioc'rE cne}irpa }recral{Iro-
uapnol:r cyrorrnofr Baprratlr{r,r or{aalltaerca panuoii 0,96.

Ta6:rlrrla 3

bryl

Cpeguue

.{lrcncpcun

Cefisac rpyAHo yrBep?r{Aarb, rrro clerirp }IecraLII{onapuoli cyrotlHoi:r B€,-

puaqr{rr }r{ecrrre c[er{rpa craql{oflapnoft. .(e.uo B roM, rlro xapanreplJr,Ie Bpe-
MeEa uBlreHeur,ra Sasrr Erecraqr{or{apnolt cyrourloii napuaqrrl{ cpaBHI,Ir,ItI c trc-
pI4oAoN{ ycpeAHeHl,rfl (o4nn cytrur) npra onpe,[exeH]4l4 napar'terpott cyto'rtloi'r,
Baprraqr{r4. B pesynrraTe sFIarIeHI4E aN{nrUTyA 3aHI4}IiaIOrC.fl, rIpIlYeM no-pa3
HOMy AJrfl r'ryr{JroHHori U l,tesor'IHofi noMrIoFIeH'i'.

trlla cpanneru,Lrl cpeAHlrx Ba ne]lrdoA i\'[ll auuuryl( cral{I{or.rapaorii l'r ne-
crarlr4ouapHoli cyrouHr,tx napnaqrarl BI4Ar{o, rrro rrocrleAH-str, BLIAI{I{o, 6o;nt,ttte.
J}o6onrrrno ort{erl4rl;, rrro B npeAerax orirr.r6ott cpeAuee BHarIeHIle tIoAyJrtI cy-
lo.rnoli Bapl4aqr4r{ paRHo nopr.rro riBaApar}roilty l,tts cyr{rtll IiBa/ItparoB cpel(rll'Ix
BHarreHr{ii lrogyler:i crar{rrouap}roli r.r necraquoHaptroil cyrorlllbt\ naprrarlr'rt:t nali
AJr.rI MeBoHHofi, 'r'an \t AJItr tryr;tonnoir HollrolreHT.

floCxonr,Xy OTaI-U{OHapHat{ CyTotIEafl Rapl,larll,rrt npal{'rLIrIeCItI,l He Saullctr{'f
oT IIapaI{eTpoR COJIHeTIHOT0 BeTpa, TO nIo}ItHo ,ilyr,raTlr, rITo 11-.rreTI-II{e rI3NIeHe-

Hr{.a aN{rrJrrtryAbr cyroquofi Bapr4aqr.rrr onpeAerr.alorcrl I{B},IelreH}I0}I cpeArlero
BHaqeHr4.fl r{oAyJr.fr Hecrar{r{oHapHori cyrosEorl Bapuarll4lr.

I S zr. CH.\'IHI4 OABLI I4 @A3OBI}\IIIEHI'LI

Xopolleli I,IJJJIIoCTpaqI,IeI"I CB.FIBIa trapal\,IerpoB I{eCrarII4oHapHof't c;rrs11H6i-"1:

Bapuaquu co cnor,1c,r'saMrr tr,relr{rrJraHerrroii cpelbuIll.rr.alorcrl cl{atl}tl{ $alr,r rt

{aaonpauqeuna (cu. l6l).
Cna.rxl,t $asr,r cnr.r4ereJrrcrBylor o peBr(orl IrBt{eIIeHr{u HaIrpaBJrelrl{r{ I{e-

crarlrroHaprroro rroror{a npr4r,rep}ro ua 180'. 'I'anoe peBrioe I,IBrIeHeItI,re NIoi,Iic't'

6r,11'1, nr,rasarro AocrarorrHo 6r,rcrpr,rNr rr3nreHeIrI,IC,\I [aparrerpoB rle;IinJrnnetnoii
cpeALr.

Be,nr,r.ulna r4 rralpaBJIeHr4e rroroltoB ltocltl4qecxltx ryqeu onpeAeJltlrorcfl rIil-
pal{erlror,I ullt, rge u - cxopocrb co;1ggqHoro Berpa, I; - Hoa{$raqr'Ien1' 4r'r(l-

fuyauu rrocN,rprqecnr4x lyuefi B N4elr{rrJrarrerEroli cpeAe. 13 c.ryvac ldaorlloltlloro
coJrHeqHol.o Berpa rrapaMerp ulk He BaBr.rcr4r or reJll4orpadrtI.rr.lcnoii iloiIrorll
Ha Bcex paccro.flr{r4rrx or CorHrIa. B Dror,r clyrrae I-Ie BoBHI{Itaer Hecrill{i'lonap-
uort cyrounoii Bapr4arg4trr nocllr4rrecnr4x ,rryrrelf. llcnu xte ulli ersucur oll rc.rrl'Io-

AOJTIOTI,I, ro BoBHI4Haer I.IecraqI{oHapIIa.fl cyroqHafl Bapl4aqllrr. B o6.rracl'ar,
rqe ulLi 6onrne, troror( rrocr{r{qecxr,rx Jryueri HanpaB.IreH or Co;rnqa (rtaticl'mtyrt

CytOuUOft BapI{aqI{I4 cl{erqaercrl Ha yrpeIIHI,Ie rlaoljl). Tanr, r71e u//c rlcur,Ile,
trorolt HaIIpaBJIeH It Co;ruqy (uaHcuuyu cI{eIIlaerC.E It BerIepIiI'III uacari)' (llo4-
po6Hee o notonax HocMzrrecxr{x ryqerl crt. [1, 21.)- 

Taxr,lt o6paaou, ecJIII 11pol4cxoAur (ncnegcrnrae BpalieHl4a Conuqtr) 6lr-
CTpa.E Cil,reua o6.naCm c 6Onrrur.tu ulk ya o6nactr, C IIaJIrIT{ Ulh, ro npol'ICxOAI'Ir

cu^ena {aarr cyrouHofi Bapuaql4l{ c yrpeuHel? Ea BeqepHlolo I{ Hao6opor.
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Cnopocl'r coJrr.rerirloro Berpa, corJracHo [9], xoporno Hoppe.ttu]lyer c A-?r-

rIHAeItcoN[. A'Ioltno Ayr,iarr,, rlro I,I napar,rerp /rl (HoadlSllrlrleHt;1mt[{yer,ru)
yNrtclr[lrraerc.rr c pocror'r l'\'?,-vrIAeHca, xorrr 0To r{ He o6flsarerr,Ho. 'l'anrall o6pa-
Boi..il, ulli: AoJr}r{}ro pacrrr c pocroM lfrr-r.ilr4eHca, a, cJteAoBareJlbHo, cira.rnu t[as
,qoJrlr{Hbr 6brrr, cs.flearr,r c xo4or\{ (r-raH4enca. [Ip, cuerle Saarr cyrovnoii na-
prraqruI c yrpenneft rra BeqepHioro /(r-uH4ertc AoJrlr{eH yMerrr,rrrarr,cfl, npni rrepe-
xo4e $asr,r c ue.repneli croporrri Ha yrpeHHroro - BoBpncrarb.

(tnr. 4. Cpe4uuii xoil cyrorr-
roro I(^-nn,rteKca r,Tr cfiaq-
liOB QaALI, IIe CBflSaEEbIX

c MarrrtrTlrrrMlr 6ypxur
o - oa3a cyrot{rrort Railllaqt{I{ lre-

l)cXu,lII1 ,,1 yl'lroilil[X j{ilr'r,'Iirii /l,)
cr{aqfia ()a3t,t ti Blqcllrrrrxr rrocre
crraurta rlar;r,L; 6-:baBa cvrr).nroiI
BapllaqIrII rei)0xoAuT oT Berlcllilrrx
Bnaqerurfi Eo cnaqrra $a:n ri yr-

ljcrrllrM rocre cHaqr(a rlra3i,l

1,b
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t. cllnKu

,{nn rpor:ep}ir,r 0Toro npeA[oJro]HeHI4rI cr{aqnu draa, He cBflBar.rHr,re c lvrar-
I'rI{TI{IJN{rI 63,pnr,ru c SC, 6r,r.nr,r pa36r.rrr,r Ha ABe rpynrrbr B coorBercrBrrr{ c o}r{rr-
AaeN,rLrrlr xclioN{ jl'r-nrl4enca. f{a",ree crpolrJrcrr cpe4nuii liJr.fr BCex cJryqaeB xoA
-1ir,-r.rnAexca R o6er4x rpyruax r{eroAor{ rraJro}I{eFrr4fl enox. 3a rryJrenoii Aerrb
6ur nprartrt [el]rr cltaqlia, Peey.ni,'ra'rrrr, rror{aaarrlrble }ra Swt. lt, rloATBep}ItAaror
Rr)rcr{aBaHrroe rp0/lnoJroirieHr,Ie. Xapalttepno,.rl6 IIa o6erx lr,rcTorpaNlrrax
ua6.nro4aer:cff MrrHrrx{vr,r j\'rr-r.ul4exca n nytrenoll 4eas. l4oxtno AyNritrr,, qro oy-
Iuecrlouanrre rrr4rrx,ly\ra cRr,r/{creJIrrcTByer o rrepeceqeHuu SeMrel:r rparrl4r{r,r
r{e}I{Ay cel{ropar,Itr peryJLspHoro rre}r{frJraHerr{oro r,rarHr{THoro rIoJIfl. .(ericr-
Br{r0r-rbno, IIo IrlHHL,B,r [10], lrurr.rllyrl,r./irr-ilultcrtca rra6.rroAaeTcfr uplr cNreHe
BIraHa rIoJIrr, a N4aI{cr{r'ryr'r i'r-ran4ertca B Ailrrrror{ oerirope r,rx,ree1.r\r0cro Ira BToplre
cyrr{r{ rrocJre rrellecerrc}rr4r{ Selrrei:l rpaHur{br ceJ{Topa.

Ec.nr.r cna.rrilz d]asT,I cJreAyror oAr4]r Ba Apyrr4lr,r-(ocrarorr]ro rracro, To Ea6[ro-
Aalorcrr (rar,ronpaulcnr,rn, r. e. draea r{enpepbrn}ro 14BMeH.flerc.fl. XapaHrepno,
riro r,r3trTerreirrae draur,r Bo llcex o6HapyilteHurJ,\ Hatrir{ cJryqaflx r4Aer B cropoHy
yBerrr,Iirelrr{fl yrJra, T. c. r,rancr,rr{ylt cyro.rnorl Bapl{al{r.u,r ct"tefi(aercfl ]ra 6oJlee
noBltrri4e vacr,r. Cpc4Hee nllem.s rrax'renerrr4.s $aai,r na 360" nprarrepHo 28 qao.
I:rltona ?r{e o!.cl(r"rlFr crropocrL r4al{eH.el.rtr{fi $aarr n AJrrr cnarrnoB: 27 .iac. rro
AaHlII,rN[ rreii'rllonul;tx rloilr,IropoB ra l]0 .rac. rro l(aHErl,r]{ r.ret}orrrurr\ TeJrecriorroB.

g li. CjIVII;\I{ EOi{bIIIUX ANIUJII,ITyII
B CYTOIIHOII BAP'IAUI,IU

Bonpoc o I'otrr, B IiaHI4x cJTyq61g" ax,rrrJrr4TyAa cyl'ovrroil Bapl{nr{r4r,r Aootr4raer.
6ort,mrax Bna.ienr,ri.r, Heo/Inonpilrno o6cy;rtgaJrcfl B ,[rrreparype. TaH, B [11]
yrBepll{AaJlocb, q1'6 6o;rr,mne ariliJrr{Tyl(bl Ha6Jrro/ra()rcfl rrocJle paAl,roBcrrJlec-
ron IV tuua. Iteiilr [12] yrnepi,ril[aer, r]ro 6oJIl,nrr.r0 arlu.rruryAr,r He cn-EBaubr
cl{oJII i{o-IlI,I6y4s orpe4cJreIIHo c IiaHr4}r-"[146o I.co- ra.rrra renr.roSr,rBi4rrecr{14t{ .rrB-
.I1eHfieI4.

B [6] rlaui.r yriaBliBaJrocbr rtl'o 6orrlme an{r,]rr4Tylrrr AoBoJrLrJo rracro cBrr-
SaFrhr c xlralrrrltTHbrl{r.r 6ypn'rrri c sc, -rora ptrA cJryrracB He cBrr3aH Ha c lypfiwtrl
r1r4 c paAr4oBcrrJrecrrar{r4 IY ruua. Mcxoga r,r3 r43Jro}rreHr{oro B rrpeAbri (yqeM rrapa-
rpaStl , I{o}r{Ho rrpeArro,-ro}rrtrrrrr, rrro 6oltrnr,re at{fiJrrd,],y,r{br rro.EnJrfirorc.E TorAa,
r{orAa sHarreHr,re {aer,i uecraqnouapnoii cy,o.rnoii Bapr4ar{r4r{ 6flzexo R 3Ea-
qcHI4Io (taar,r craqlronapnoii Bapuarlr414, a al{urlrry4a r-recrarl}rouapuofi Baptraqrrrl
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cpaBHr.lNra IIIIu 6oflr,Ille ar{IIJII{ryAbr craqlloHapHolt. 'IaRuM O6pasON{, B ErO

npertra AoJriI{Ha 6r,rrb auasureJlr,Hafl aHLIBoTporIIdfi B coJIHeqHoM Berpe (cenrop-
nia crpyxrypa), nc;re4crBme r{oropoft lr rro.fl8fi.rlerc.rl cpaBHI,IreJIr,Ho 6olluag
HecraqrroHapHa.fl ItoMrIoHeI{Ta cyro.ruoli Baplraql{r{,

tr{a 71aunr,tx o6 aunnury4e cyro.ruolt Baprlaqull B l{yItJrolrHofi (-4r) u
inecrrtort (,4n4) xounoHeHrax 6r,rnn nrr4e;reubl cJIyIIaIt, ItorAa yAoBJlerBopfiJlocb
o\ rro r.rB ycnorufi:

t,lX.,'rodlr!^' 
,

B ra6r. 4 npr,rae,qeu crll4cor( rapl4x co6uruii. Paecuorpeuue nperteuu6ro
xailar{repa r4aNrer.reur{fi cyto.rnoft Bapraaqr{r4 rIoHaBaJIo, .rto AeircrsrlTeJrblro B

6o,rurreii .racrr,r cJryqaes 6o,rrbune ar{rIJIr4TyAbr rloflBJr.flIorc.fl nprd Bpatr{eHrrl{

{aslr Hecrar{r{ouapuofi cyro.ruoit napraqun (upraueprr [oBeAeHI{fl Benropa
uorona r{oCrrraqecnr{x ,tyuei;l nprrBeAel{rl ua Srar. 5). Jf lrurr, B Her(oropErx
cJryrrarrx, Bo rper{fl 5onr,ururx cDop6yru-attr{enron, ailIrrJrrrryAa yBeilI4qT4Baerc.fl

6es BrrarJtrreJrbHolo rrBN,IeI{eHr{fl r}aau. B upunql.rne B STol{ cJlyqae craql{o-
Hapl{afl c.yToqEafl Bapl{aqufl MoIJIa 6rr noapactaTb II3-3a peBI(oIo yBeIuqeErt.a
cHollocrr,r coJrr{eqHoro BeTpa.

TaSrrrqa 4

n' l /'> 0'6% 
''' I lu )0,6%.
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4S

10.VIII 1957 r.
19. VIII
21.VIII
23.VIII
2.IX
:',.IX
5. rx
7. rx

10. IX
{2.IX
t3-12+. I X
19-20. 1X
21. IX
12. X
22. X

26. Xi

{.Xrr 1957 r,
3. XII

18. xIl
23. XII
B.I 1953 r.

11.I
28.I

5. II
IT. II
17 .TI
25--28. III
9-10. v

2:,-25. V
1.VI
7-B. VI

2A-21.Y1

27-29, VI t95B r.
B. VII

10. vII
1:1. VlI
17. VII

16. VIII
24-25.vrrr

27 .YIII
27. IX

30.rx-1.x
24.K

27. XI
:].XII
5. XII

10-11. xII
23-21r.XII

Cs.Eab 6o;rr,Ilrax aN{IrJrI,IryA c tIfl.rHI{TIri,Iuu 6ypaltu c SC, uo-rnAl'l}rolly, cBr{-

trETE.IIbCTBYET O TOtr,I, qTO SFIAYI{TEJIbH],IO HECTAqI{OHAPHOCTI4 B COJII{EIIHO}'I BETPE

o6ycrou;rer-rbr HailI{quer,r Aocraro{Ho axrr,rsurtx o6nac:reli na Co.tnr1e, Horoplre,
, inoro oqepeAb, o6yCnOnnlrnaIOr rIoflBJIeI{I{e rIaIHI4rI{EIx 6ypr, ua 3eune. He-
ItoropblM AoBoAorI B IIOJILBy EroIO yrBeplItAeFIIIfI r'IOlHer CiTylI{I{rr, npeneun6fi
xoA Benropa [orolta HocMurlecltlrx .nytlsit Bo Bpex{fl 6ypr' paanuqHblx (B cMbrc-

re t6J) ,rnoo, [pI{]reAeHIrLIfi ua {i,rr. 6. I{a rflrr. 6, a ueo6pairteH rpeueuu6li
xoA CpeAr{elo Beltropa IIoroI(a Hoc}IuqecHux ny.refi AJLa rex 6yps I rmna (arr-
nur,rry4a cyro.rrloli BapI{aIII4pI BoapacTaeTuOCJIe SC), y I{OTOpl,Ix CyrO'rnrrfiy'(r-
r4lrAer{c uepe4 SC 6trn rrentue 22 (cpegaee aa l'Iff sHarIeHIIe.lt, uH4eItca pae-
no Z2).

Xapanrepr.ro, rrro BeHTop norora nocMr{qecr(ux ryrlell IdMeer SHaqIlTeJrb-
Hyro cocraBJrflIorqylo B Ha[paBJreHrrrr H Conuqy.
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K Cotttuu hanpa|tteuue
dbDKEHU'

Sentru no opfume

(Dnr, 5. Ilpulreprr troBegeEtr.E Beftropa troror(a Hocnaruecnux ayueft
Bo BpeMfi rrosBJrerrr-E 6otr,unrx aMtrJrtrTyE cynouuoft Baprraqrrr{
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I Hannafuerue
I dShxetut
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rDrrr. 6. Cpe4nuft nperrleun6fi.xoA Benropa rlorol(a ro_cunuecnux .tyuefi
Bo Blren.a Marrrrrrrrux 6ypr I trua (a n a) u II rrna (6)

o - cyro.rnrri.r (r-ungeHc rtepeg SC rreHbrne 22; 6-cyrouuuii I(p-llHlIcHC MCII6-

rjre r.rrrr paaeu 22; d - cyToqHr,tii I(p-IaHEeltc rc'pe;r SC oorbtrIc 22
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Ha {ur. 6, 6 npraae4eH aHaJroru.rnr,u.l xo4 BeHTopoB rrorona 4.ira 6ypr Il
ruua (aurur,rryAa cyrovnor? Bapr.rarlr4rr y6r,rnaer uocJre SC). Cyrouur,rir /(r-
uHAeKc rrepeA SC nrenrure rrJrr{ paBeH 22, Olpat1.aer Ha ce6fl BrrrdMaHr.re cxoAcrBo
HaprI{H Ha {rar. 6, a u 6, orrrauarotr{r.rxcfl JIr4rxE, cr[erqeHl{er,r Bo BpeN{eHr4.

IJa {ur. 6, a uao6pa}rieH xoA Bexropa norona AJrfl rex 6ypr I rr{ra, y no-
ropblx cyrouurrfi /{r-nn4exc [epeA SC 6un 6onr,rue 22. B erorr c.Tryqae Bparqeurle
IrecrarlrroHapnorf cyro.ruorl naprnaqur{ npor{cxo4ur 71o SC.

t I cgnKu

@rrr. 7. CpeAu[ft rpeuenu6ii xog Ber(ropa uorol{a ftocilrrlsecn[]i
nyveii no npeux 6our,mlrx aMnJrr'ITyA cyto'ruoft Baprraqrll'I, cB.a-

Barrur,rx c Marr{trTEhrrrz 6ypaltr
AMnrxryAa Eocrllr.{a }IaHcI{MyMa Ba 0,5-1 cyrr{rr Ao SC, no nlrcltx SC.

qepea 0,5- l cyrrn rroc.ne SC

Tanrar,r o6paaou, npr4BeAeHHbIe na Srar. 6 rpeueHnile trrail{eHerlna Benropa
rroroRa noArBeplr(Aaror npeAnoJrolHeHrre o Totrr, sro 6oJlblrrue ar,rrrJrrdTyArr B cy-
ro.IHofi Baprraqr4r,r cB.fi3aEr,r, cnopee, c xapaxTepoM r{a}reHeHvn Kr-urtgexca,
IIJII4, TO.IHee, C flapar,reTpalrl4 corueqHolo BeHTopa, qeM c [,IaIEI4TI{bIMl.r 6y-
p.flr,rrr.

trllurepecnaa oco6eHHocrr, B noBeAeHI{u cpeAHero xoAa Ber{ropa [oro]ia Bo
Bper{.a 6onr,mlrx a}r[.rrl{TyA, cB.aBaHHLTx c r{arHl{THrrlnr 6ypal,rra, Br{AHa Hi1

S:r.r . 7.34ecr nce crryrrar.r 6onr,urux al{rlrrl{ryA 6rrnr,r paa6m'rbr Ha rpr{ rpynrr,r
B gaBtrcr{r{ocrr4 or roro, (orAa ar{[JrrrryAa AocrvrJra Maxcrdr{yr,ra: 7tro SC, uo
BpeM.E SC ra rrocre SC.3a HyJreBoli Motr{eHt BpeNreHr,r BBrr }roMenr Maricrr-
IryMa aMrurr4ryAr,r. vla {ur. 7 ancrayer, rrro rroJro}fieHr4e r'iaHcr4Myr'ra cyrorr-
uofi napuaqr{r4 orHocr{TeJrr,Ho SC cxasi,Isaerc.s uraBHbru o6paaorr ua $aae nen-
TOpa IIOTOna B NraHCIrMyr'Ie aI{IIJII4Ty4rr. oTUOCI4TeJIbI{O 6O,lr,trta,I BeJrrrql,rHa aN{-
rrJrr4ryAbr Ha {rar. 7 (cpe4ru.rii rpa![uH) N{oilter 6rrrr s fipr,rHr{r,rle cBrraaHa c
pocToNt craqr.roHapHoir cyrounor:'r Rapr{aqrrrr r{B-Ba yBeJrr.rrreHr.rfl cnopocrrr
corHeqHoro Berpa.

BLIBOnbI

,(anurre o 1-fi raplroHrrr(e cyrorrHofi Bapuaqr.rra ;+tecrnorl HolrrroHerrrbr trox-
rBeplfiAaror B ocHoBHorl BbrBoAbr, cAeJIaHHrre pauee B [6] uo AaHHr,rM Hefirpon-
HLIX MOEI4TOpOB, I4 IIOBBOJI.EIOT CAeJIaTL pfiA HOBLIX BEIBOAOB.

L Cpe4nxx aMnJlr{ryAa 1-ft rapuouun[ cyroqHofi Bapr,raqr{rr B }necrnoft Ho}r-
rloHeHre paBua 0,33o/o (6ea noupannl4 Ira rerrreparypurrri a{Sexr). rau6oree
Bepoflrlroe Bnaseurre 0,30%, aMrr"rrrrry4a cpeAEero Benropa 1-ft rapl,roHr,rriu
0,21.% tro AarrHr,rM aa nepaog Mlf. Hau6onee Bepo.rrrHoe BHarreurze d)aar,r
or{oJro t6 .rac. }recrtroro BpeNreHr4.
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2. Eonn npr4r.rflrb, rrro l-fl rapMorrr4r{a cyrorrHof,{ Baplraullu cocrol{T I,IB

craqraonapuoiir 14 nectaqraonapnoft cocraBJr.Elolqrrx, To cpeAIlee SHaqeHI,Ie

aMrrJrprryArr r.recrarJrroHalrnoii anuaorpolrrrd cpaBHr4r{o I4JII{ Aa}r{e 6orsme cpe4-
Hero BHarrer{r{.rr crarJr.ronapuoft no upeun X{fI.

3. Bparqenun Sasrr [porrcxoA.f,T B oAHor{ HarlpaBJreHlrtr[, a trrMeHHo, MaH*
orrMyM cN{erqaerc.rr x 6oree rroBAHIlr\{ sacaM. 3ra oco6euHocrr, r{oH{er 6rrtn
o6rgcueua aar{MyraJrbHofr neo4uopoAaocrr,ro coJrHequoro Berpa.

4. Cxa.rnra {aslr nporacxoAflr [prr cMeHe r{oplycnyJrspubrx noror(oB }rJrn
npr4 cMeEe 3r{aHa peryJrspHofo r{arHr4rHolo rroJrfl B peByJrE,TaTe I4BMeEeEu.g
HalpaBJIeI{Iaf Hecrarlr{oHapHoro rlorol{a HocN{r4gecxrrx Jryqgfi.

5. ?Itecrnocrr, cler{rpa cyro.rnoft Bapr4arl}rrr, tro-BUAI{}roMy, cyqecrBer{Ho
I-IE N{EHflETC'I.

6. Eons:uue ar,rrJrr,rrvl[br cBflBaHbr rrper.rMyillecrBelrHo c pocroM aMlJIIrryAbI
[recrar{[oHapnoft cocrae;rnrcuqefi cy'rouuoft BapI,raqIrLIr I{orAa o6e cocran.rrsro-
u{rde HanpaBJreHr,r B oAHy cropoHy. B nenoropblx cilysarlx 6orr,rrr.re aI\ITIJII4TyArI
cB-flBaHbr c pocror{ crar.Ir{oHapuoit cocrasr.srorleii nocMlaqecr{rrx ;ryueft.

B aaxrloqenr{e aBropBI Br;Ipax{alor 6raro4apnocrr H. B. Benrox ea 6orl*
[ryro rroMorqr, r o6pa6orne AaHHbrx ra M. H. Pn6anonofi Ba cocraBJreHlre rlpo-
rp&MMr{ o6pa6orxu AaHHr,rx na 381\{ <Mlrucn-t>.

l[erra6pr 1966 r.
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Ton XXXVIIl, 1967 r.

MAJIbIE SOOEHTbI BCIIbIIIIETT B KOCMMIIECKIIX JIYqAX
tIO I4SMEPEHIITflM B CTPATOCOEPE

B, M. B't, a, 0 1r,1x.,t.L D e n u, fr,

- -I'Iayueulre AaIrEr,Ix uancperurri, BlJtroJrrreurrLrx A. I1. 9apaxqb-rrnoM rr corpyArrrr{aMrr
[2] c u<x.torqrrc [apoB-Borrfor u MypmaHorrc rr Mnpnorr (Anrapxur4a), rrorraarrrBaer, qro

I{HTeECllBEocTb ltocMrlqecrinx ryvefi rra r;ry6rtuax .-(20 e.c;r-: cnycTa rrecl{oJlbno rracoB rrocJre
uarlara xpouoc{epnofi scnlrmHtr 6anta -21'' B cpeAHeilr sa 3-1t0/o (c omil6nort ue 6oJree
0,5%)nume, qerlr Bo Bper{rl troJreros s cnoxoriubre r.rrrrepBaJrr{. Boapacranue c ra(ort ffie
arrn;rrty4oft o6napyx,u,tnaercrr trocJre BCrrTJrtr€H, colpoBoE{AaBmrrxcfl cra6brM[ a{(tenralrn
tnrra PCA ctrycrfi B cpeArreilr 12lI noc.rreEaqaJra Bctrr,r[Hrr s I-Io. ferepaqla nocM[qecnlx
ay.rert s rraJlbrx ltacmra6ax npo[c]roAr.{T, rro-Br.rA1rilroMy, npa(Trrrrecrirr Bo Bcex BcflLrrtrriax.

S}IALL FLAR]] EFFECTS IN COSNIlC ITAY$,,\CCORDING TO 1\,IEASURI]MENTS
IN THE STRATOSPHEITE, by B. M.Vladintirsky.- The sbudy oll data of r)rL'asurements,
carrietl out by A. N. Charahchjalr ancl his collaborators [2] by rneans of balloons in Mur-
rtlrtrsl< ancl Mirny (Antarctica) shows that sornc hours Iatcl after the beginning of a chro,
ttrosphcric fiarc (lry importance oI)>- 7+) the intensity of cosmic rays af depths of
--( 20 g/crn2 is on tbr' average by 3--401o (with al error rrot rnole than 0,5!{;) higlier tliau
during flights in qrriet intervals. The iucrease with such an ampiitude is riiscovereci after
flares, accor-npanied !y weal< ef{ects of I?CA type on the average 12h latcr aftcr the beEin-
ling of a flare in T:I.. .The general-ion of cosrnic rays on small scales takcs place, 

-ap-

parently, practically in all flales.

1. firn rroHrrNrarrrd.rr {r,rar,r.recrtrnx [poqeccoB, nporeriaroqr4x npr4 pasBrrrr.rlr
xpoNloc6epEbrx BCIrbrrrIeH, oqeHb BalI{Ho 3HaTL, flBrfleTc.fl Jrr,r reHepaqwtl 6bI-
CTpLIX IpOTOHOB I4 fl!\ep BO Bpe]I-s BCIIbIItreH IIpOqeCCON{ UCI{IIOqI4TeILI{bIM, peA-
I{r4r{, r{Jlrr DTo flBJreHrde npl4cyn{e B }raJrLIx N{aclxra6ax flro6ofi BcrrbrrrrHe. B
JII{TepaType paclpoCTpaIIeHa TOTIHa 3peIII4fi, COUIacHo ItOrOpofi reEepar{r4.rr COr-
HeqlILIx HocMlarrecltl4x flyuelf cB.EBaHa JIr{[It, c HeHoTopbrN,II{, o0o6},rMr4 xporloc-
{eprlr,run Bcrr;rrrrKaMr4 (<nporounrre)) BCur,r[Hr{). o4uaxo Dror BBrJ]fiA AoJr}r{err
6r,rru nepeclrorpeu B ToI,r cJryqae, ecJrtrr n ([poroHnb]r,r)) BcrrrrrflHaM 6yAyr orHe-
CeHLI 14 BCIIDIIIII{I{, ItOTOp[Ie COIIpOBO]I{AaIOTC.fl JII{ItrI; CJIa6sINrU (4OnU upOqeUrn)
BOSpa0Tar{r4flMr4 ]4HTeHCr4BHOCTr.r no0Mrlqecrrr.rx ilyqerYr Ea ypoBrre Mopfl, o6Ha-
pylxerrHr,n{r4 flxr. (DafipopoM [{].

llpanrrauecxr,r [oqru Bce Bcflbrrrrr{r.r 6arna 2 o6uapyxu{Baror ranrre e$$eH-
rr,r. O4nano, Boo6rqe roBop.E, arlr Marrbre BoapacraHrlrr l\{orJrr{ 6r,r paccuaipu-
Bilrbcfr r(aH .aBJreHr4fl Apyrofi lprtpoAr,r - upe]r{Ae Bcero uoroMy, qro rrerrSBecrHo,
Illrocrl{paerctr ru 3Heprerl4qecHlrfi cnenrp qacrr4r{ Bo Bpe}rrr rar{r4x co6utufr.
B o6racrE N.raJrbrxaneprr,rr:i (<lL Ecr;). Mern4yrer{BarrocrreAurle ro4r,r 6r,rro c 4o-
CTOBEPIIOCTITIO YCTAHOB.]IOHO, t116 BAMETHOO BOSPACTAHI,IE I4IITEHCI{BHOCTI{ ITOC-
r{uqecHrrx ilyrreri Ha ypoBHe Mop.rl BcerAa colpoBo}r{Aaerc.fi BHarrr{TeJrbHbrM yBe-
JII4rIefII4eM IIoToKa B o6racrl,r MaJrLIx aueprnfi (a{{exEr B rrorr.rrpHofi r{o}roc{e-
pe - PCA, PGA ra r. A., r,r3MepeHtrrr B crparoc{epe r{ B nocMoce). B ceser
C 3rI{\{ IIpe/I0rillt,]TfleTcfl paByMEbIr{ npeAlpl{H.rlrb IIOIILITHy O6uapyrHurb MaJrr{e

p
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a{{extu BoapacraHr{fl ItocN{r4qeoHr.rx nyueit [ocJre xpouoc{epn];rx Bcrrbrrue6
AJr.rr DHeprr,ru { I Baa to crparoc$epur,rn r4Br\{epeur{EN{ s o6nacrra Bbrcoxux
rllr{por.

2. [nn peureHl4.rl ranofi BaAaq]4 r{o}I{Ho BoctroJrbaoBarrrcfl AaHHr,rMrr Lraj\,re-
penurt r{HTeHcr.rBuocrr4 nocMr4rrecirt,lx nyueii n crparoc{e pe , rroJlyrrerrrTr,rMr{
A. H. 9apax.rsxnoxr r{ corpyArr}rnar{r4r [21 (4anur,re aa 1961-1963 rr. 6r,urr,tr
lro6eano flpeAocraBJrer-rur A. I-I. rlapaxur,.ElroM ra T. H. Lfapax.man 4o uy6-
.nr,rxaquu). Srra r,rauepcHrrrr, BLrrIoJrHeFIIrbIe c rloN,ro[{Lro oAr4Horlrroro cqerq[ra
B nyHHTe c HoN{r,rrraJrbuoft o6peearorqeli ir{ecrxocrbro 0,5 Btt, oxnarbrBaror Ar.ra-
lraaorr aneprr,rr,l 100-300 ltlot;. Crarvcrr{rrecr(afl roqnocrr, ratuepenul:i (upn-
xfepno 1,5%) ocra]lJr.rrer Jrr4lrfr o4rrH lryrr, Bbl.,rBJreHurr MaJrJ,rx (necHo.rrrrto
upoqeuror) e{{eHron - r{eroA ycpeAHe}ILr.rI. B csaar.r c arr.rM r4B N,rHororrlrcJreH-
EBrx AaHHbrx uauepenr.rfi [2] 6uno oro6pano ABe rpyfirrrn rroJreroB:

I - rrorerr,r rrocJle BcnbIIleI{ (6a.n.na 1'' z nr,rrue) ;

II - uo.neu,r B cnoxoftI{bre l4ureplraJrrrl BpeN,IeHI4 - r} orcyrcrBr4e ilcrrr{rxen
lalrrra ) L''.

B o6e rpyrrtrbr BorrrJrr{ rroJler[r c Aocrr.rrHyrrrnru ]lLrcorar{r,r r{eHee L5 elcnv
ocraroqnoro AaBJreHr4fl. Oco6oe BHr,rr{aHr{e 6r,uo o6parqeHo Ha oAHopoAHocrr,
IaIIHbIX, TaH rITO IIOJIeTbI B DTI4X lpynlax OTJII,IqaJII4CL JII{Inb B OAHOI,I OTHOIIe-
IITII4: rtaJlr4qi,ue firru orcyrcrBtre tscilr,rlren [epeA lrar[eperrrlflMu. Uro6r,r rlo BoB-
r{o}I{Hocrr{ [B6e]Ha'r'b a{{eHlon, cBflBaHHr,rx c oca}riAerrrreM B arMocfrepy elenr-
poHoB, Aaro[(rrx peHTreHoBcnoe r4SJlyrrerrue l3], usNrepeHr4fl B [epr{oA Marrrr4TEr,rx
6ypr (SC, G), tltop6yn-crraAoB, BHeBarrHLrx Haqafl SC ue r{crroJrbgoBaJrr4rcb.
Tqarerr,ur,ru o6paaolt 6rrnn ucrurorreHbr BCe rroireTbr B rreprzoA rloJlflpl{brx Boa-
r,ryrqenraii rrana PCA , AaE(e caN{r,rx cna6r,rx, A[rr qero ]rcrroJrbsoBaJrc.fi cocraBJrer{-
ur,rrt no JrrrTepaTyplrbrr,r AarrHrJN[ rraTaJror cryqaeB perr{cTpaqr4r{ coJrHeqHbrx
rtocMr4rrecnr.rx Jryrreii pagJrrdrrHbn{r{ N'reroAar{r{ (urorr, 1957 - 4ena6pr 1963 r.,
6oree 200 co6urufi). Paayuee:rcn, 6rrnr.r tr{cr{Jrroqerrbr BCe rroJrerEr, Bo BpeN{E
I{oropblx Ha6rroAarl4cb BoBpacrarrr4.rl I4}ITe}rcI4BHocrr{ coJrl{e{Hbrx HocMl/rqecxu}.
.rryueii 6olr,urof,r aN{nJrr,r1ryA6r (nepe.rucnenr,r n [4,1). ,(na rpyurrr [oJreroB nocJre
Ijcrrr{rrr€r( (I rpyuna) oro6paHbr rrorerrJ, B r{oropbrx BoHA Aocrral,aJr Bbrcor
*1.20 elcn2 clycrfl l{ecnoJrbr(o alacoB trocJro HarlaJra xpouoc{epuofi scubrrlxlr
n FIo. B cpe4neu eror r.rrrrepBaJr cocraBJIrIJI AJIfl ncer,l rpyunbr trpr{Mepno
1rr',5. f-[anubre o Bcrrbrurxax 6parrrcb t[B craHAaprrlaoBaHHLIx cBoAoK [5,61,
a Arrrr 1962-1964 rr. r4B 17,81. 1t59lo rcnrrruer zMelor 6ann 1", ocr&Jrr:r{br@

)2- (wa Hr.rx roJrr,xo ABe Bclrbrrxr(r4 r,rMelor 6ar;r 3). Bcero B ory rpyltry Ba.

Becb r4ccJreAyeusrft r.rHrepBarl BpeN{eHri (uIonr 1957 r. -- rrloub 1964 r.) oHa-
saJrocb BoBMolnHr,rN{ BHJrrosrtrL 75 uoner:os. CpeTlnee BHarrerrr4e cyroquofi cyMMbI
) j'i', cocraBJrtrer oro;no 17,

tr4alrepeunn cqr{TaJrl4cr, r3r{rroJrl{eHrlblMrr B cuoxoftnoe BpeMfl, ecJl].r B rlpeA'
rrrccrByro[Ir4e rroJrery cyrnr.r rre 661.tr0 orMetreHo Bclrbrltrem 6a.n.na ] l*. Wctottt -
soIlaJII{Cb TOJIb}IO TaIUe IIOJIe'rbI, BO BpeNIrI ItOTOpLIx UpOBOAI'IJII4CII naTpyJlb-
ur,re lra6rro4elrr{r B Hr. Aa,nee, .tro6r,r rapaHrl{poBarr, orcyrcrBl4e rrepeA IroJIe-
ToM rreBar{e'rerluoii: ar(Tr4BHocrrr u I'Ir,, coolrlercrByrouleii ntorquof.r BcrILIIrr{er
6rrn.r,r upoclrorpeHr,r AaHHbre o BFIeBanHblx lrouocrfepHllx BoBIvIyn{eHIl,tr\ I9].
flo"nelu, [epeA r(oropbrMr4 6r;urr,r orMeserrbr rar(rae rrBJreu.vrr) Kar( BoBpacrar{rre
r.Il4lrr4NraJrbFrbrx qacror orparxeurafi, SWI', SCNA, SEA r,r r:. u., or6pacblBaJll{cb.
l3cero u rpyury II sou.ro 78 no;reron. Cpe4nee BrraaleIrrle ) "1(, 4na rroJrerorJ
aror,1 rpyunr,r panuo 16.

3. .[Ioc"rre o'r'6opa MarepI4a.rla, rrpolrBBeAer{Horo oilIrcauur,rru o6paBoM, AJrtI
rtnxr4oii rllynlbr 6r,uu uocr:poellbl ycpeAlIeulrr,re HpI,IBbIe r4HrelrctrBIrocrr-
Ilbrcora. LIro6r,r r{B6e[{arb ar!( enl'on, cBrraaHH],rx c 11-nerunM r{I{ItJtoM, Ma-
reprraJr 6r,ur paa6r,rr rlo loAax{. B na.Iecrne npr4N'Iepa ua r]ir,rr. I uprane4eull AaIr-
HBre Ba 1957-1958 t'r. rr Ba 1961 r. HanpunrrxBr4AIIo. qrotr{Hreuol{BlrocrbArr.E
noJreroB I rpyunr,r AJr.s rJry6I{H {20 elcatz clrcreMarurlecnlr BbIIrIe ilo cpaBue-
Hrrro c r4rrrerrcr{BHocrbro B cfioxofiHl,re rrrrrepBaJlbr (uoretrr II rpyuunr), xorfl AJI.r
B6rco.r' nzme n$oqepoBcr(oro Maxcr.rMyMa rilrrerrclrBHocrlr [puMepHo oAI4HaIto-
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o6pa6orxra,6r,rnr,r pacctrorper-rbr cJryqar,r, r(orAa coJrrrealHbre KocMrrrlecxr.re ryqra pe-
rr,rcrpr4poBaJrr4crr [pr.r r4oHocoeprrbr\ Ha6rIoAeHI4rrx. llepeqeHr] raKr,rx co6r,rrufi-
Tlrla cJra6brr PCA -AaH E ra6r. 1, r4e Irap.trAyc AaHHbIr,rr{ o [o.rrerax r{ coor-
BercrByro[trux Bcrrbrrrrxax rrpl4BeAer{a 6u6rlrorparflra. Omocr,rreJlbuo Drr,rx co6bI-
Tr,rli B Jrr,rreparype Her coo6qerrrrfi o IraJrl4qr,rll Boapac'raHr{rr r,rHreHcr4BHocrr{ rro
6anlrounrrlr rrBN{epeu}rflilr. Vcpe4uenuarr paBHocrHa.rr }tprrBan (l,rnreuclrBHocrb
rroJIeToB Bo BpeMfl PCA rruuyc r4Hrerrcl{BflocTb B clroHofiusre ].rHrepBaJrbr) rrpr4r-

BeAeEa Ha qlr4f. 3. IJerpy4no Br4AeTb, aITo npr{Bafl BrroJrHe a}raJrorr{rrHa r(p[-
Boii Ha rfr:ur. 2. To o6cro.sreJrlcrBo, qro BeJrl4tttrrrla BoapacraHrln B rrooJreA-
Hetr uJryqae Jrr{rrrb rreMHortrM 6oJree BospacraHr,rrr Ha d)r4r.2, cnaaauo c 6onr-
ITTIIN{ IrI{TepBa"rl0t{ Bpetre}Il{ }Ie}r{Ay I{arIaIoN{ Ilcrlblrnfir.I }I i\[o]\,IeHToil[ r4SNrepe-
nurt (r cpe/\HeM onorlo 12 uac.).

Oun. 2. Paagoctr Bbrcorrlr,rx fi pr{Bbrx rarirericrlBrlocru RocMnqecnrtx
nyrefi grr urr.rpou,r 64o

I rpyEEa roJreroB (75) Mr4Hyc II rpylna rroJreroB (78); uroJl6 1957 r. - lrrcss
1964 r. ftp[BaE, rraHeceHl{aE r]rrpr{xaMr{, - cIIeItTp npo6eron qJrE BcrlbtrrrHr{

4.V 1960 r. (no [10])

,fl,auurre AJI.E I{aEAoto no,rlera I r.r II rpyuu }Io}r(Ho 6ruo conooraBr4Tb c AaI{-
HhIMrr OAEOBpeMeETTOTO rlo,r1era Ha Ilrupore 51' ([OnrOUpy4r-[,rfi, MocnoscHarr
o6r.). Ha aroft ur{pore (o6peearoqafl reoMarrrr{rHafl i{ecrttocrc 2,3 Ee)
BaMerEnrx e${eHron }raJrbrx Bcrlbrrrren B 06.rracrra DHeprrrr,i 700-300 M,ts
Ea6flrogarbcrr He AoJr]nHo. Cle4onare.rrLHo, ecJrr.r Ha rxr4pore 64 gln [oJreroB
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I rpynnrr rrNleercrl r4il6brro'IHa.E LrI-ITeHcLrBrIocrrr, To BeJIr{tII,rHa (I 64" - IEr")l

l( on" *.Isr") 6yac.lBr,rrre AJrfl erofi rpyunbr rro cpaBr.reunro c raxopl ?r{e Be,rIrrI[-
uoii gnA rroJreToB s c[onor:iurre l4l1'r'epBaJrr;r. lla $ut.4 BI{AH9, rlro ra(oro poAa

a{(lex.r ,4eficr.nnrenbHo I,IMeeT MecTo, yI(aBBIBarI Ha IIaJIIIaIIIe rla6brlo'IHoii: uu-
,eucnnuocrra ua r.ny6rauu -(20 alcnz (oxotto 3%). flpueegeunrrli rpa(irax .flBrlfrer-
cr{ ycpcAgegr4eM Ba 1957-1960 rr. ttpoue rolo, 3i\ sror I4llrepBaJr BpeN{eHI{

4,ira'muporu 51'6rr"n trpor,rBBeAeH o16op uoneroB, raI{ }I{e HaH ato 6rr;ro cAeJraIIo

/IJrfl rxrrporr,r 64o. Cuucru noJreroB e He6olEtfloft cT'euesra rrepefipllBalorc.rl c yii{c
r4cnoJlbBoBaHELIN{r{ BLIrrIe. Bcero 6rr,no r,rcnonIrSoBano uo 6t noncry e Harrt4<lfi

rpylrne. Cpe4uaa pa3lIocrgafl I{pIlBaE trpeAcraBJlena ua t[ur. 5. ItaH BIIAHS, Ha

arou rparfrar(e HeaaN,rerHo Kar(rrx-Jrrr6o cr,rctenalrrtlecxl{x ar[cfcHroa. Taxur'r o6-
paBoM, MolHHo yBepelrHo 1lrBepffi[arb, .Iro I,rB6sttotlna.fl rrHTeHcIdBI{ocrr, ua6;rrc-

Itaerc.rr ro,'rbxo r.ra Brrconux rur{porax. f{annr,ruu {ur. 5 lIoEtHo BocrIoJIE,soBarb-

ctr A.nrr oqegxr4 ouru6nr,r ilpu ilocrpoeHr{rr cpeAHr{x paaHocrl{blx r(pI{Br,Ix (-tnc-
Jro cnyrlaeB rrpl4N{epHo raxoe me, Har(r4AJIa $ur.2) . Ec;rlly'rntr,rRarrroJILr(o re
I,IHTCpBaJILI llbICOr, I.Ae OT0yTCTByIOT IlayBLI R IIpLIeMe TeJIeN[e'IpIItIeCI(I4x CI4|IIa-
JroB, craHAaprlroo orr(Jrollerrrre AJr.E lrorlen {ur. 2 or nynenor,i JI}II{I4II He npc-
Bbriuacr +0,5%. Paa6poc AaHrrrrx uprr rloJryrlenrrl{ Htt}r{Aoii 't'o'rnlr AJIfl ycpeA-

HeHrrOft HpIanofi coCTaBJIfieT, oAHaKo, 3 % , utO CooTBeTCTRyeT I,I3I{eHeIlI{Io
r4ltrerrcl{BHocrI,I oro AH.s r(o 4nro. ,{o *200 elcnz eta BeJrltaltr4l{a He SaBI{cr'rT or
uy6r,rur,r.

IlaHoneq, Airrr r4HrepBaJra Bbrcor L|-L5 elcruz 6:,;,tm rrocrpoeHbl rracrorHrre

pa6[]leAeJrgHILFI BHaqenr,rfi raurenCllBuoCrI,{ HOCIIIITIeCKI{I uyueii, [O,lryqeHHLIx
B r{a1{AoM IIoJre'Ire, qna o6orax Ipyiln. tr4a paeluurarl pacrrpeAe.irenr'1fi BLIreRaeT'
rrro yBeilrtseHl{e Ire Mo}I{er 6rrrr, oruecelro Ba caler Hecl{oJrbr{Lrx troJlertlB c 6orr,-
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<Drrr. 4. Orsocrrelrsarr paauocrb trEreucuBrocrrl
Ea rtrtrporax 64w 57o B SyEnqtrE rny6EEbr

-I-norer6r I r.pytrrH (lrocre Bcnbrueft); 2- norerbl II rpyrr-
lrt (crroxoi;ifi ue IilITepBaJu,r)

8 18 28 38 +8 5B 8B ZB BB SB th| ltB elcnz

Prc. 5. Paasocm Br,rcorEr,rx fiprrnlrx uETeEctrBEo-
c,tfr AIrfr muporLr 51o

I npyIIIIa troJreroB (61) MIIEyc II rpytrfia rroJreroB (61), r.uorir,
IgbZ _ Aeftaopb 1960 r.
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rrrr{Mr4 aMUIr{ryAaMtr Bospa-
cralTfift, a flBJIfleTCE Marr,rir
cucreMaruqecfitrM a{$er-
TOM.

4. ItaH xopomo r{BBe-
crHo, Ea rrrr{porax 64-68"
HepeAr(o Ha6rroAaroT0rr B03-
pacTaHrr.fl I4HTEIICI{BHOCTI{

Ha 6orblrtrx Bblcorax. o6yc-
JIOBJIeEHLIe peHTIeHOBCI(I4NI

r.raryceHueM, Itoropoe cBr{-
SaHO C OCalr{AeIr[eM B aTr{Oc-
r[epy naarur[roc4epubrx airer{-
rporroB c aHeprfleft B Aecrrr-
r\a k?6. Srra a{{eHrrr neuo-
cpeAcrBerrHo He cB,ESaHbI co
BotrbrrtrKaMrr, B troJrbsy rolo
yrBeplr{AeHtrrr, qro o6uapy-
,fieHrroe BoSpacTarll[e Ee cBrI-
SaHo c perrrreHoBcKr{rq fi\-
Jryqellr{eM, Mo}r{Ho trpu BecrII
crreAyr.otr{ue AarrHr{e. llpexr-
Ae Bcero tr{rrr 7957 -1959 rr.6r,rnra npocr{orpeHbr Aocryrl-
Ilble AaHHLre trO MrrHr{N{aJI r, -

HbrM qacroraM oTpaHeHLIii
I *ro rloHocd)epEofi crallqr{lr
MypnaucH (nprauepuo 3096
troJreroB rpytrrrbr I). OHaaa-
Jrocb, qTo 3a yfiaBaHrrr,rft r,rH-

TepBaJI BpeMeHrr TOJrbr(o B

AByx cJlyrla.Ex I4B 25 s IIIInt-
treft nolrocdlepe B rvroMeHr
6a"nnounr,rx r{BMepe}Irdfi Ha-
6nro4anacr BaMerrrafl AorloJI-
ErrreJrbrrafl r,{oHrrBarlu.rr (6ro-
nayr), Horopafl MorJra 6rrrr,
rprrtrr4caHa e(r{exry ocaH{-
AeHrr.rI gJremrporloB. O4ua-
Ho a$c[eHru Bo3pacrarrr4i,i
1957 - 1959 rr. Hr,rqel,r He
orJII{sarorcrr or peByJrbTaroB
Ba nocJreAyronlr4e roAr;r.

flocrorrxy r,rcflotrrbBoBi-r-
Jrucl, ToJIbr(o cuoxofinrre B

f EOMAIHI{THOM OTFIOIIIEHIIII
rrr{repBaJTtr (/(?, < 3), ari,-
rpexTr,r peH'rreHoBCHol-o 113-

IyqeHtr.s, cBtr3ar{Hble c leo-
I{alr{UrEbrr{r,1 BosMylqeHr{n-
rlII{, TeM CaI{EII{ II0fiilI0qa-
Jrwcb. C;ra6nre er[(I]exrrr, Ee
cBflBaHl{bre c BoSMyrqeEl{fl-
Mfr1 C rrpr4MepHo paBHoft Be-
po,flTHocT6ro AoJr[{Hrrr BcTpe-
Yarbcr B o6oux tpyluax
IIOJTeTOB lt, CJreAoBaTeJIbHO,

B lB ZB 3B +S 5B 68 78 BB 98 /08 ll8 e/cnz

@ur. 3. Toxe, uroua $nr. 2, p,nx cryqaeB, conpo-
BorfiAaBmtrxcfi clra66rMr at!{enranu n nonrpuofr rro-
roo{epe (cna6rre PCA - clr. ra6,n. 1 n rencre,

1957-1.961 rr,)
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paBHocTb cpeAlrrrx HpI{B},rX

A0JIII{Ea 6rmr, paBtra HyJrro'
Cnyuaftuoe npeo6nagauue a$-
(rexron peErreEoBcr(oro r{3Jry-
qeHr4fl e I rpyrr[e IroJIeroB
npaHTI{qecfiIlI trcH.rlloqeHo, Talt
HaH Dru co6nrrur. IrMeror .EcHo

Blrpalr{eulrBrft cvrosnbrft xog c

MaKcLrMyMoM oKoJIo 5-7h L.T.,
rorAa r(aH r{SMepeHr{E rlpoBoAI4-
trrtrtcb, r(an trpaBtr.no, 6nza t1l'
L.T., xorga qrdcJlo cJryqaeB rio-
,IBJreHr{.fl pef rrel{oBcr(oro trBJry-
qeHUfl OTHOCT'ITOJIE,EO OrIeHb MA-
rro I16l.

3{rpeHr nospacranraft I{H-
TeIICTTBEOCTI4 rtOCMlIqecRI4x JIy-
qefr trocfle Bcrlr,rltreH na6,rro4a-
erc.fl raxlne n Mupuou (AutapH-
rr.rga). Coornercraylotql,Ie IaI{-
Hr;re [peIIcTaBJreEbr ua {lrr. 6.
IJa paanocrnofi Hprarofi Ha-
IleoeHbr raHlr{e Aatr}rbre rrSMepe-
uufi s MyprvraucHe (rla6oP co-
6r,tlft AJr.rr errrx AByx rIyHr(ToB
r.ranrepeuur,i lre rrBJl.aercfl BIoJI-
r{e ro}rrAecrneuur,ru) . Pacnono-
)r{eHr4e Mupuoro raHoBo, qro
BaMerHr,re at}lSerrrt peurreEoB-
cHoro r4sJryseH[rr ram ue o6-
Hapylrrr4BaroTc.q, oAHaKo pe-
ByJrbrarr,I g,ra Mupuoro HuqeM
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@ur. 6. S$tferr BoBpacrarrrlr l'IureEcl{Brocrrr ltoc-
MrlqecftI{x JIyqeII trocre BctrBrmefi IIo rrBMepeErr.flrf

a Mrpnou (Autaprttlga)
o - 

ycpenrrerrrrLle lrrrrcoTrrrrrc I{puBbIL': I - tIoIcTLI no0re
Bctrbrlrefi, 2 * fiorerJ,r n icnorofiurre gIrHTepBarLr; 6 -pa3-tlocrb Bblcorrrblx t{lllrBblx: J - MupIILIii, I 
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MAHCHA.

,(ra 1960-1962 rr. 6r,ua upolrBReAeua o6pa6orra AaHHbIx r4BNIepeHI,Ift

c [or{orqbro reJrecfioIIa 4nofiurrx conua4enraft. 3ru raalrepeHufl HesyBcrBrzreJlL-
nrr x ar[{exraM perrrreHoBcnoro uBryqeHlr.E. Merxgy relr ar[$enrr,I Boapacra-
uraft ranrencr4Brlocrrd 6r,r.lrra o6uapyffierrbr I{ B aroM cJryqae. Xor-s ua-aa 6o.nslroii
crarr.rcrr.rqecrofi ouu6Hr4 arrrx uantepeunft (-4Yo) u r{aJloro aII{cJra noJleroB
(oraaarocr, BoBMo)nHbrM rtcnoJrbaoBarrr loJrbr(o 3t noner') caM rro ce6c aror pe-
ByJIbTaT He BIIOJII{O IlaAe}I{eH' OE TaH?I{e CBI4AeTeJIE,CllByeT B IIOJIbBy TOIO, qTO

o6uapyrxennrrfi a{Senr BoBpacrarrr{fl r,rrrrerrcr4BHocrrr Ha 6oirr,trIlrx Br,rcorax
AOJIIT{eH 6r,rro upranl,IcaH rlporoFra]vl.

5. Ha rfrnr. 2 rrrrpllxoBoft lt\tuneft HaHeceHa EaAJIeffiaIr{r{M o6paBoNr nepe-
cqlaraHHa.fl BaBrilcl,IMocrb aMUrJ4TyAbr BospacraHl{.a or rny6ranr,r - cfiexTp
npo6eroa - Altn coJrHerrurrx HocMr{qecxux nyueft or BcrrbrltrHr4 4.y 1960 r.
(cor.nacno [17]). ]taH Br,rAr{o, cnenrp [po6eroB alacrrlq rlocJre He6oJrllxirx BcrIbI-
rrrgr( BrroJrrre arraJrorr4areH cner{rpy, Ha6rroAaBrtreMyc.fl B IleprroA 6o.[bruoro Boe-
pacraur4-s rarrreHcltBnocrra (4o BIreBarlHoro Haqa.rra nnaruutuofi 6yp"). IJc"nn
B KarrecrBe napaMerpa aEeprerr4qecHoro cnenrpa nm6parn ?rtecrKocrb P, ro
cner(Tp r4MeeT BI4A

r(,P):/ocxp(- #) ,

UBBOCTHO, BelI4tII4Ha IIapaMeTpa Ps CI,ICTe[.IaTI'IqeCftI[ yMeEbIIIaeTC.fI IIOCJIO AO-
crr{}r{eHrrrl MaHcr{MyMa ur{'reHcr4BHocTr{ HocMuqecr(I4x ryrleit. floarouy cJreAyer
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oiI{I{AaTrr, qTo npl{ r,lSMepeHr{.Ex B Mo}IeHrbr BpeMeHr,I, AaJrbrxe oTcTogu{Iae o,r,
HarraJra BcrrbrrrrHl{, BeJrr,rrrr4Ha Po AoJri{Ha 6rrrs lleur,ue. fieficrnlrTeJr[}Eo, AJrfl
cpeAlreft Hpr4Bori rfur. 3 (r,rurepnal BpeN,reHr{ Me}fiAy HaqaroM xpoMoc{epHoft
Bcrrb[r]Hu I{ }ro}reHroNr r43}repeHr,rfi trprrN{eprro n 2,5 paaa 6olr,me, qe}rAJrfl (ilrr. 2)
BHarleHr,re P,) n,Jrn cnexrpa npo6eroo Bar,rerr{o MeHbrrre r.r paBEo 705 Me (uporun
I30 Me 4na tixrr. 2).

Han nromuo Br,rAelrr) ua r[lrr. 2,3 r,r 6, n Ar4alaBoue rny6uu 30-55 alcnz
rnleerc.fl rreHoropafl 1486r,rroalHa.fl l,rrrrel{crrBHocrb, flBHo He cBflBalrHa.fi c npo-
AoJrlrieHr.rer,r cIIeHrpa nporoHoB rra err{ rny6r.rllbr. Oco6euno uerrto a.r'ol ar[-
rfcnr u.rgeu Ha r}l],rr. 2,rge ero atrrJrr,rryAa Aocrr,rraer -2%. 0ror acptlexr rax]r{e
Ao.x?I{eH 6r,rrr, cssaalr c nporoHaN{I{ Bcnr,IurHlr. tr{cro4a r4B BeJrr4qr{Hrr Hoadt-
cluqueura n0rJrorqeHr{fl ualr6oree Beporrrur,rlr rrpeAcraBJrflerc.s, qro Ba Dro
BoapacraHrre AoJrlrrFrbr 6r,rtr, oTsercrBerrrrbr y-KBaHTr,r c aueprueft B rrecxoJrbr(o
ll'lu,IIpu r4alrepeHl[fl\ Bo Bper,rfl 6orr,runx BoBpacraHrrft raurencranuocrr{ r(ocNrr4-
rlecxtrrx .nyueft TafiI{e f-HBaHTbr r,r corlyrcTByloulr,re rrr{ aJrenTponrr c oReprraefi
raxoro lfie rropr{Ana AeiicrBr4rersuo ua6rro4aJrr,rcb [17, 1B]. tr4x nponcxo]r{Aer{lre
no4po6no o6cym4allr fo(l$nau r.r Vlrurrep [19]. Cor.nacHo arr4M aBropaM,
f-HBaHrLr c oneprraeii B Heor(oJrhxo Mee o6paayrcrca npr4 rAeprrolr neaunro4efr-
cltmw rlporor{oB c npo6eralrl4, Mer-rbrrrtr{tr{rr ocraroquor,i ronrqu Be[{ecrBa HaA
nprt6opon ({B elcnz). ,I[eiicrnurelbHo, oqerrxa rroxaabrBaer, qro ec.rrr,r ancrpa-
rloJrlrpoBalrr, clemrp upo6erou trpororroB, nauecennuii ua (lur. 3, 4o '- l alcnz
(30 Mrc) r{ r4cnorrbBoBarb AaHHr{e o ceqerrr4.flx, co6pauurre e [19], ro roflyqaror-
cfl HaH paB Hylr{Hbre BuaaleHtr{fl Boapacrarrr,rfl rrorona 6rwa 40 alcru2. Tattoe o6,r-
.flcueHr{e 6y4er cupaBeAJrr,rBr,rNr, ec,nu o6peaaloqa.rr ?r{ecrr(ocrb reoMarHlaTlroro
rlo,rrr IraA MypuancnoM rrprlN{epHo BABoe Hrrrrre HorrrrHaJrbHofr" (0,24 Ee sMecro
0,5 Be). B nacroaulee Bpe\{fl, oAHaHo, yxe HaKorrrrJrocb Mrroro AaHHblx, yxa-
ablBalolqrtx Ha ro, qro Br,IqrrcJreHrrr,re BEaqeHI,I-E o6peaarcrqeft mecrxocrr4 AJLfl
rrl.Irepecyroqr{x Hac rxlrpor BaBr,rlreubr rrpr4r,repHo n4noe (cu., Harrpr4N{ep, [20]),
ralt {ro aror rroc.rreAnrnii peey.ur,rar xopouo couracyerc.s c AaHHbrMr{ Apyurx
aBropoB.

6. Ornocr.rreJrE,Ho 1ra,[bre aMrIJrr4TyAbr BoBpacraurr.rr r{}rreucr4Bnocrlr (nplr
4auuor,l roquocrr,r raanrepenufi), a ral{?ilc 6orr,ruofi paa6poc B rrHrepBaJrax Bpe-
llel{rd or rraqaJra Bcnr,rruen Ao r\{oNrenTa rra}IepeHl{fi oseHb BarpyAHfrror riayrlg-
HI4e BatsI,IcrrMocTrl aMnJrr.rryA Boapacraur4ll or uapal,terpoB Bcnbrrxex.

I(ax ucsecrlro, cyqecrByer HoppeirflrIr,rfl N,relr{Ay 6arnou Bcnr,ruxrr r{ adr-

{eHrolt B Hocr,ruarecHllx lryqax. Ylxe o'r'l,re-raJlocb, r{To racrrolt,aosauurrii ua6op
co6urrai.i coAepmr{r rrperrMyrqecrBeHHo cra6rre Bcnbrrrrxr,r (nonrrruHr.r 6arroe
2- n 1* - 50 cnyuaeB, r4B ocraJlr,rrbrx 25 rorrHo 2 scuhrfirnrl 6anra 3). trcma
trplrufltb, .ITO SHepIerUaICCHr4e CrIeHTpLr 60nr,UrUX r{ MaJrrIX nOepaCrarUrii nu-
TeHclatsr-rocrr{ nocN{rdqecrux .rryueft uo4 o6 ur,r, Mo}ngo cAeJr aT L oqeHxy olnouenuft
rroror(ots AJrrr Bc[brrrreH 6arra ],o2* u <2. B cpeAHeM Berr4suHa aroro orHorrle-
Hr.Ifl onoJro 102, rax rrro rdaJraraenmrfi peaynrrar rar{}fie cBr4AereJrbcrByer B troJIL-
By cyqecrBoBaHrrfl ynolrauyToft KoppeJrflru.lrr. Oguaxo AJrrr paccMorpeHl{ofi
nrr6opxr.r cryrlaeB trpoBeprrrb cyrqecrRoBaHr{e HoppeJI.Er{r4!r He yAaJrocb, rar( HaK
oHasaJrocb, qro utrTepBaJr Bper{etrr{ NreE{Ay EaqaroM BcrIbIruHLI 6a;rra 22 u
r\rox,relrroM uamepenufi SHaqI4TeJIbrro 6onr,rue, qeM Aflfl ocraJrbHblx BcfibllueH.
Oqeur r.rrrrepecHo, uro erp{eHr B r(ocMtrqecnux rysax, Hacr(oJrbr(o Mo}nno cy-
Ar,rrb, rre BaBI4crtT or roro, conpoBoll{Aaercfi Jrr4 Bclrbrrrrna rnouoc(repur,rlr :rS-
r[exrou (SID) u.ru Ee corpoBo]r{Aaercfl. ,(na raayueHllfl eroro Borlpoca Bce
co6rirnn 1959-1964 rr. 6r,rnu pas6utu Ha ABe rpynubr B BaBr{craMocrtrr or roro,
6r,r.rro ;rra sadruxcuponaHo AJr.rr Bcrrhrrrrxr{ manoe-ru6o trB trpo.EBJreuufr uonocrfep-
rroro Boarvryqeurr.E (SCNA, SWF, SEA u r. tr1.) r,rnu He 6brro (uo qanutnr, ny6-
JIrlHyeMbrM n I9]). Tanoe paa6nerlr,re r,ra-Ba EetroJrr{orrrl rrarpyrrrr l4o}rocdlepHbrx
arp{eHron r{e MorJro 6r,rTr s AarrtroM cryqae BbrfroJrneno BtroJrrre I{aAe}r{Ho.
O4uano, ran HaK B rpy[ry Borrbrrrrex 6ea uouoc$epuux e{cferroB trorraJrr4 roJrE,r(o
Borrlrrflr(r4 6arra (1*, yr(aBarrHoe o6cronrelrcrBo Ee r[o]I{er cyqecrBerruo
rroBJrr,rflTb Ea peayJrr,rar (raxrae Bctrr,rmrtr{ orrrocr4reJrE,Eo peAr(o corrpoBo}r{Aalor-
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cfr r.rolrocEteprlhnrr4 BoSr{y[{eHr4rrN{u). CoorBcrcrByrollr4e pasHoorHr,re HpI{BLIe.
flpeitcraBJrer{Hr,re Ha rixrr. 7, IroJIVaIeHr,r raltx{e, HaH Ir npI4BLre ua {r,Ir. 2 u3.

O6uapyxrenHrrii arfclexr Boapac'rarrl4tr coorBercrByer rloror{y Ha rpaul,Iqe
arl{oo{epbr AJIfl aueprr4r{ E > 100 M ee ot<olo - 0,7 cf,L-z,cen-t. Taxoe sHaqeHr,Ie
rroror(a orHocr,rrcrr H cpeArreMy r4rrreptsaJly BpeMeHlI (Haqaro xporuoc{epnoft
Bcrrbrrfir(rr - HarraJro lreuepenr.rfi> 41t,5. CuaA I4HreHCItBIlocrI,I AJ]fr Droro IrH-
'repBarra eneprl.rli (oxcuouenquanruuft) nporrcxoAr,rr c rlocroflHHoii apenentr

-22t,. 0ro cpannuN{o c alacrorofi c;re-
IotsaHr4.a Bcrrbrrtrex 6a;rra )1- , neplroA
ur,rcoxofr co,nue-ruoft axrranuocTr,r (c ce-
peAr{r,rbr 1957 r. Ao cepeAr{}In 1959 r.
rrpr4\rcpHo He llemo paBa B cyrHIa) .

C.uegonarerbrro, [j]rr N{aflbrx arreprl4trx
B nepr,roA MaHcr4[ryMa ar('rr{BHocrr{ AOJI-
)rieH cyrrlecrBoBillrIr npaHTr4rrecHI4 rro-
croluur,tr,i, \orfr u oI4JIlFro (uynlyrn-
pyrorqr,rr,i, IIo1]o]t coJIHeqHLIx HocMI4rIe-
cxlrx ny'reii. Taxoi norol( 6rr.n xaH 6y4-
To nelictnrale.,rt,no o6napyxten'=-0,1
cru,-2.cefi-l 121 -23). Pasee 6r,rro uora-
BaHo) qro Ha6rroTlaenrr,rii cnexrp u ae-

. JII4III,III A I4HTEI{CI,IR IIOCTI4 C OBMECI]I,IN4I{ C

ilpel(craB"rreHl,IeNI o rolr, q'ro Ha6rroAalo-
qr{ecrr llrrcrrdrlbr rrB.rrflIorcrr at}l$eHrou
Bcnbrrrlen B o6nacrrd N{aJrbr\ aneprrztii
,1241. ORuaxo rporr.rB peayJrrraron [2L -231 6wru Br,r4Br,rHyrr,r I(oBoJrbHo cepr,eB-
rrbre BoBpaxreulu [25]. Itan nr,rrenaet
r,rB IIBJrolr{eHlroro, r,IBlrepeuran A. H. LIa-

paxrlbflHa r{ corpyAHr,lxos [2] Eerocpe/{-
crBeHHo roArtseplr{Aaror peayrlbrarur ()or"r'a l2l-231 r4 rdx racroJlr(onanrne [24].

trllay,rerlrae [aHrbrx cTpatoc(repHr,rx r4Bil{epe:c,v]i [2] rro3Borrfler c$opuy,nr.r-
poBarI) cJreAyroqr4e Br,rBoAtr.

1. Ilocne Bcnrrmex 6arna )7' cnycrx B cpeArreM4l',5 nocre HaqaJril Bcrrrrrlu-
Hr.r e FIo na6nro4ae'r'c.rr BoBpacraurre rrHreucr,rBrrocrrr rrporoHoB c anepruert
> 100 l[oe a cpeAHer,r ra 4%.

2. Ilcltr [ocrre xpor,roc$epuoi,i scrrrrunr.r na6nrogaerc.rr yBeJr]4rreHr4e r.roHrr-
Biu1r4r.I n J.)-ctoc rro;rnpuofi uor-rocdtepr,r, rroron rporoHoB c aueprueiir )700 Mte
crrycrrr 0t1,5 uoc.ne HaqaJra Bcrrbrrrrxlr r Ho upr.rnreprlo Ha 5% 6orrrue, areNr B co*
orBercrBylorquii cnoHofinrrii nepr4oA.

3. Snepretnqecnuii cnexrp rlacrr4r{ rlocJre ne6onsrurax Bclrbrrrreft B paccl'ror-
peHlror{ Arraraaone eueprr,rft 30-200 Mee s cpeArleM aHaJrorr,rareH crrer(rpy
qacrlrq Bo Bpelrfl 6orrulax BoapacraHlrfi nnreucunHocrr,r.

1r. flporour,r c upo6eral,rrr MeHbrle octaroqrlofi roJrrqr4 BeqecrBa HaA rrpr{-
'6opou (<10 elc.m,z) rcu.epupyror y-KBaHrr,r c eneprlrefl B HecxoJrbno Mae, xo-
ropbre pcrrlcrprrpyrorcfl r{a r"ny6uuax 30-50 aIcu,z. IeomarHr4rHafl o6peaaroulaa
?r{ecrnoc'rb ua4 MypuaHcnoM, no-Br{Ar.rMoMy, BABoe Hrr}r{o Hol,rr{uanruoii (oHo-
no 0,24 Eo).

5. I'euepaqllrr Kocr{rrrlecnux ny.rer.l Bo rcubrru(ax B MaJrbrx }racrrrra6ax npo-
I{CXOAI,IT, BI4AI,IIIO, ilPAfiTI,IAIECHI{ BO BCEX CJIYIIAflX.

Anlop orreHb rrpr{BHareiren A. H. tlapaxur,auy r,r T. H.. rlapaxub-rrH Ba
[peAocraB.rreulryrc BoBMoiI{Hocrb BocrroJrraoBarbcfi AaErrbrMrl ux uauepenrafi
Ao uy6uuHaqr.ur lr o6cynrAeHr{e peayJrE,raroB, a rax}r{e A. A. Cr.euaunuy,
A. It. flannpa'rony, IO. tr{. Heurnopy Ba pflA rroJreaHbrx coBeroR.

,{erra6pr 1966 r.
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AltAllEMtlfi HAYTT CCCP

14 3 B E C T PI fl IT P bI 1\[ C FI O U A C T P O A I{ 3 II q E C IT O fi O B C E P B A T O P ][ M
Tou XXXVIII, 1967 r.

HOBbIT PAII,{OTEJIEC}{OII ItpbIMCt(OII
A CTPO@I4SI4tIECITOIZ OECEPBATOPIIW ATI CCCP

C 22-METPOBbIM TIAPAEOJII,ITIECHIAM PEOJIETITOPOM

B, If , fr o cr,uoa, If , T, lI o,u,ceeB,
IO, f . llf o tt t,c tt,

._Ouncas_ [osrtrt pagrote;recltotr c A]IaMeT polr pe{;renropa 22 rL, noc.rpoeRnr,rft n [tpnrn-
cnoft actporpuarsecnoii o6cepnatopralr AH CCCP. Br,rcoxas rorrEocrb rrsroroBJrerrrrfi tro-
BepxEocrl{ pgoneltropa, [(ecrltocrr, r{apriaca pe$fieRropa rr Bcex roucrpyril1rft, a raK}r{e
ToqEocrb pa6orr,r qur[ponoft cIrcreMbl aBronarrrqecrtoro yflpaBJreErrfi rro3BoJrfiror yBepeEEo
recru sa6nroAerrrrx llaAi{or{croqrrrrnoB B i{rratra3oue Mr{JrJrrrMerpoBrnx BoJIE,

THL NEW llAllIOTllL]ISCOPE OF Tlltl CIIIX4EAN ASTROITHYSICT\I- OBSER-
VATORY WITI{ THI! 22-rn P,,\IiABOLIC RIiFLIJCTOR, by V. N.Iuanou, I. G. Moi-
seeu, Y. G. Moni.n.- The new radiotelescopc wiLh the leflector cliamoter oI 22 rn, built,
at the Crimean astrophysical obscrvatory, is dcscribr:d. The high precision of the manu-
fac.Luring. ol' thc rclloctor sttrfaco, a hard lramo of lhe lc[cctor:and allconstrucLions, as
well as fhe precision of wor]( of figuro systcm of the automatic con[rol allow with confi-
dericc to carly orit obscrvations of racliosourccs at the range of mm-waves.

B Hpnucxofi acrpo$r,ratrqecxoit o6cepBaroprrrt AH CCCP s 1966 r. ncry-
ilu"q B ctpoft EoBDrfi 6ontmoft pa[r,roreJrecHofl ({rrr. 1). Ou .aBJr.flerorr BHaq[-
reJIbEo yilytllrreHHblM BaprraHToMr22-n pal{uoreJrecKorra, yclellrl{o pa6oTaroil{ero
c 1959 n. B Or,rar.r.recnoM r4Hcrr{ryre AH CCCP r4M. 11. H. Jle6e4eea [1 ]. An-
lreIIHa paAl4orerlecFiona npeAcraBrrrrer co6oii [apa6oJrr,lqecHlrit pe(I)neKrop c Ar{a-
N{e'rpoN{ pacftprrrBa 22 n m {oHycnrrnr paccrorrHr4eM 9525 .tr,tv, (yr,Ioea.E arreprypa
2 ,+ _ 120").

Pet}lrexrop onrrpaerc.rl Ira ABa rleBorlur,rx cer(Topa, lr{ecrr(o cBtraaHHL,r,r c ro-
lrr4soFrraJrbr{ofi T:py6ofi Ar,raMerpoM 2 n. 3ra rpy6a cfly}r{r4r ocr,rc troBopora pe$-
JrcHropa IIo yrJly i\[ecra. I{andrr ocrr onr4parorcrr Ha [oArrrrrrrH'rHr{ B Bel]xHer,i
tlacrr4 otropHoti norlcrpyr{r.Ir{u. onopHarr HoHcrpynqrla rfepuenuoro ,rr{rra yo-
1'arroBirerla Ha rroBoporrloN,r ycrpoficrBe. lloBoporHoe ycrpoftcrBo r(oHcrpyn-
lrr4rrr{o BbrrroJrrreHo B BuAe xpyrrot nlarr[opur,r, otrr{parolqeftc.n na mapEr, c Hpy-
[o\[ naraEr{x t0,1,,4, r.r ]trerlrpr4pyroqero noArrrrrnHr{Ha. Oso o6ecneqr,rsaer Bpa-
nleHr,re paAr{oTeJrecKona oTHocr4reJrbHo Beprr{r(aJrbrrofi ocra,

I3uytplr n.nat(ropur,r paaMelr{eHr,r MexaHr,raMr,r [pr4BoAa rro aar,r]vryry r{ DJrer(r-
I]I{IIECI(I4E MAIIII{HbI CI,ICTEMbI YNPAtsJIEHI{fl. YION I]OBOPOTA IIO ABI{MYTY COCTAB-
tts.er 1t20" Hetrpepr,rBlJoto ABIrE{eHI4rr r,r orpaHrtqeu HoHrtreBbrMr4 BblxrroqareJrflr,rr{.
Ha uurxuefi sacrfl urattfopur,r cMor{rr4poBar'r MexaHr4BM rra6rofi na6enrnofi uer-
JrI,r cBrrBI4 [oABr4]ItHofr sacrI[ paAl{oreJrecKolra c He[oABr4]nHofi, Mexanr,rBM npeA-

-cT'aBJIqer 
c06oft AeBflTr, TeJIelxer(, Hararoqrrxcfl rro l(oJrbr{eBofr Ea[paBJrrrroqeii.

Ifa renerxxra cno6o4uo HaBerrreqa Ha6enrna.a rpacca (rbur. 2). rlpra apauleuiru
rlo asr4Myry reJreErntr c6nr,rmarorcfl \rilu pacxoAflTc.s rr oArroBpeMeHrro trepeMe-
u{arorc.E rJ oArror\r HafrpaBJrerr}rr4 fro rtoJrbrlenoft uaupaBJlrrrcrqefi, o6ecnesunaq
IroBopor paAr4oreJrecHorra Ha ytor 4200 . Ha u"rra,r.c[opMe noBoporrloro ycrpoficrBa
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(Dllr. 1. O6qr.rYr Brr4 paI{LroreJlecrtona

0)nr. 2, Mexar.rrrall rl6rioi,i Ha6efir,uoft rrerJrr cB-rIBrI no.qnirinuort rlacrlr paIIroreJrecl{oIta
c uenogrr'rmnorii



EaxoAr4Tcrr [er{TpaJrr,Ha.fr Ha6r4Ha yIIpaBJreHrrfr, B noTopoli rroMelr{aerorr
r{eHrparbHbrfi uylrr r.I Apyrue 6.noxu crlcre}rbr yrrpaBJreHrrrr, a rar{E{e perr{crpr{-
pyrcrqa.fl arrtraparypa paAr4oMerpoB.

Ha4 Ha6ruofi yupar.neHl4rr? N,relr{Ay orropar{r{, Ha cneqr,raJrruor,l uoula;1He
ycraHoBJreHbI MexaHr4BMbr IIpI{BoAa paAr,roTeJrecHorra no yrJry rrecTa, r{oTopbre
o6ecue.llrsarct noBopor pe{ilenropa B npeAeJrax or -3o ao *95' o'rHocrl-
Te.rIE,Ho ropl{Borrra. Bnyrplr ropr,rBo}rraJrr,uolt rpy6sr HaxoAr4rcrr xa6raua, o6o-
pYAOBaHHarr IIyJIbTOT\I BrlSyaJILlIOrO IIaBeACHT{fl tr{ OrrTtr{rle0Hr,lr{ TeJreCfiOlorr-
rtrAor{. B 30 ,u or paAr.roreJrecxora, B orreparopcfioii HoMHare, lo]reu{aercfl rpe-
r-rafi uym,'r, orr(.yla ocyqecrB"rrflerc.s ynpaBJreHrle c rorrotl1rrro alexrpounori
qra{ponoft vrpaBJIrIoIqeii uaurr.rur,r. Ouepa'ropcxafl HorfHara cBfl[]aHa c paAr.role-
JrecxofroM rroABeMHbrM rrpoxoAur,rM HaHaJIoM, rAe yJrolrteHa Ha6eJrr,Harr rpacca.

Haupannenr.{e (orrrr{rlecHofi> ocra pet["nenropa orrpeAerrrrel'cfl c rroMorrl},ro
uu(ipour,rr rr aHarroroBr,rx Aarqr4ltoB yrJIoB. Ilpuurarrarorqr.re upra6opr,r cr{crerrbr
yrIpaBJreHI,IrI ycTaI-IOBJreIIbr OI{OJTO CeHTOpOB I4 Ha ITOIIOpOTHOU CTOJIe I{ I{IIeIOT
3al{enJre}rlle co cneqr,IaJrlHbrtrrrl uenxoay6r,rltl{ BeHIIaI{I,I. Itpolre oTolo l,rMeloTcrr
lpeqr{Br4ourrrre rr.1116r,r rro aar4Myry r.r yriry ]recra c qeuori Ae,lreHrr.E urxa,nbr
r-roHrryca L5'.

flpu uo4roroBr(e H crpor{reJrr,c'rBy paA}roreJrecnorra P'I-22 o6parqa"rocr,
BHr{MaHI{e Ha rloBsllxeHr,re txecrnocl'r4 no}roTpyItquft, '.1'oarl.tocrll MexaHl.rqecHr.{-\
lpI{BoAoB r{ yHrrBepcaJrbuocrr,r crlcrerrbr ynpaBJreurrfl. Iirrno clpoenTr{poBaHo
EoBoe olopHo-noBopolHoe ycrpoftclno c r{eHrpl4pyroqr4}r rroArrrrlnHr4l(ol,r, Ho-
ropr,rft o6ecne.rusaer cra6ralr,uocrb Beprr,rna.rrr,uoi,i ocr,r BparqeHr.r,tr,

Hoeafi MeraHrlqecxa.s cr{crel{a nprrBoAoB rro aar4lryry r.r yrJry lrec,ra cna6-
?fieHa ycrpoficruo[.t gra nrr6opa o6paeyrorquxcfl B rrpoqecce axcnJryaraqura nror!-
roB B ltrrHeN{arl{qecHr,rx flapax. Itpoue roro, Ha]r{Ar,rit upranog rrN{eer Br,rxoA Hrr

ABa Begy[]rrx ay6.rarr,rx r(oJreca c mecrxora HrlHeMarldrlecHofi cn.netro, rITo roBrJo-
JI.BOT yI{eHb[II4TLt HepaBHOMepHOCTb J1BI,1E{eHI,r.fl I43-Ba HOTOTIHoCTI{ UBIoTOBIC-
HITfl MEXAIIIISMOB.

Cta6r,ur,nocrr, reoN,rerpra.recxoii $opurr o1,paE{arorr.\erl rroHepxuocL.n per}r-
JIeHTopa flB"rrflercr{ oAurar{ LrB ocHoBHrJ-\ rroratsa'terepi xa.recrtsa paAr4ore,rrecno-
na. ,(;ra aloro 6r,rnayBeJr[qeHaEtect]Hoc,l.b fiapnaca pet[;rrcr.r'opa r{ BBeAeHbr l{o-
IroJIHI4Te.rrbHble rroflca I{penJleHlltr o6nrrznHra. 13 napHace nprdr{eHena rIeHTpa.rlblraa
BTyJrKa nosort KoHcrpynqlrl,r, Kot'opafl yBeJrr,rrrl4Baer )r{ecrnocl.b rL noBBo-
JIfler ycraFraBJrllBarrr paAr4oannaparypy B rlerlrpe ped)remropa. I-Iau6oree sa-
rpy?ileHuLle t[eplmr Hapxaca 6rtnr,r ana.rrarcJrr,rro ycr,rJrel{r{ ro cpaBHeHrrro c p11-

ArroreJrecKouolt tllraar,rqccKoro r,rHc1'rr1'yra, 6r,ur.r T axnie ycrlJrerrbr cRflBrr perlnen-
ropa r{ yaJrbr coeAr{ueuufi aJrer,reHroB r{apxaca (ftlrr. 3) .

flpu c'rpornreJrbcrBe paAI{oreJrecHona 6orr,r.roe BHr4r{aH}re y/IeJr.trJrocb ria-
secrBy l43roToBJIeHI4.fl KoHrprlra6;rolra r,r rua6nona napa6o.[ora11a. liopraaouTa"rrr,-
nocTb 6aeosoil tttruuu xourprra6roua BrlBep-flJracb c noN{orrlulo llpeql,Iar.roHubr-\
HI4BeJrlIpoB. floclpoeulre roqen napa6o;rrr otuocllreJrbHo 6aaonoii Jrr4Hr.rr4 rrpo-
I{SItoAI,IJIocb c upr4r{eueuraelt cno6 ra Ha.lra6pon B coalerarrl4rr c ou'r,trIqecHl,rN,r tfero-
Aolt orcalera c rIoN4ofiIblo ]II4BeJrI{pa, a raH)J{e r{orlrpoJreN'I nr,urciiur,rr BeJTrrrlrrr.r
r'runapHoli .rreHroit. Mancr,m,ransrrarr BoBMolr(nas oura6Ha l,reroI(a rrocrpoeur,rrr
nonrpura6noHa r{e npeBbrrlaer +0,18 .Mu e rro6oii 'ro.rne. IIo Horrrpura6;rouy
I'rBroraBJrI4Ba.rrcs mtl6nou. Ocr, Bparllelrlrr{ rua6.rolra HoHcrpy}rrl4tsHo coBMeula-
fiacb c neprurauofi napa6onsr ll BbrBep.sfiac], rro Beprr4HaJrr4 c touuocrsro--]_1".
MeTto4olt coBMerqeHLLq pa6oulrft (Holr{)) rua6rona nprlrrr4Jrl4BaJrcfi no xourpnra6-
JIoHy c rosHocrrrro +0,015 il.,tt. lorosr,rfi ura6,nou [epeHocr.rJrca ua petlneHrop,
I{ Iro HeMy npollaBoAr{Jrc.s N{oHTa}fl aJrro},rl4Hr.{eBofi o6urtrnxrz. Pa6o.ra,s rroBepr-
uocrr, o6ruraBr{I{ r4aroroBJreua c Aonycr(oM +0,15 nn, o'r ura6;rona r4cnJrrorrrrreJrr,-
I{o rryreM ua6poBnu nceit nnorqagra. Bce pa6o'rr,r ilo }rtsroroBtrrcur.rro Hourpua6-
JroHa, ua6JroHa rr o6rur,rexu per[neHropa BeJr],rcb B Baxpbrrbr-\ noMerrleHrrrrx
c yrleror{ reMtreparypnrrx ge$opuaqrafi.

,(o ycrauonHra pe{rrex'ropaHaotropuoeyctpoiicrBo KarrecrBo r.rBroroBJrcHr{fr
[oBepxnocr[ rpoBeprurocr, rpyrrroft corpy4uraHon I]HIzITI reoAeatrr{, aapor}o-
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OEr. 3. Cxeua napnaca pe$.nen,opa

Y0TIJIeH II bIE SJIE}I EH TbI Bb]EE JIEEbI ?fi UP E LIII II JIII H II fIT{ II

roc16eMnr,[ r4 naprotpa$r,ru uo4 pyr(oBoAcrBoru H. A. Creragosa flyreM I{I{BeJItr-
poBarrrrfl. tr4auepenr.ra rroATBepAr{JIIr peayJlbrarrl, rloJryrIeHHbIe c rIoMorIIbIo

rlla6Jror{a.
flocle rroAT,eMa pei[flexropa I{ BaHpe[JIeHtrfI elo Ha oIIopHo-IIoBoporHoM

yc.tpoficrBe Brop[aiFlo 6sr:r yCranoBJIeII uIa6JIoH II npoBeAeHa AOB9AI(a IroBepx-
Hocrr{ o61auBru,r Ao yr(aaaIIEoft ro.Iuocrfl. Ilpono4lurocb o[peAeJreHLIe ocrarotl-
Hbr,\ Ae(hopN,raqlljit pe$Iexropa nyreM MHoI'oHparlIbIx lloBoporoB pe$Jle1ropa
(ne crurlraa rua6,rona) rro ytJIy Nlecra r{ aBI{Myry IIa Bce-\ pa6osl4x pe}Iir,IMax LI

rroBropHbrx r,rBrlrepeHI,Ifi IIoBepxHOCTII oTHo0I,ITeJIbHo Ixa6JIolIa, OCtato.tunx
4et[oprraqnfi ne rla6nrol1aJlocb. VctanouHa II qel{rpoBlta oilop},I o6lyuatenn
rrpor4sBoAr4Jracb o noMolqblo oTBeca I,I BI,I3I{pHOU Tpyobl, ycTaHoBJIeHHoI{ B IIeET-
pe pe{renropa. B $oxyce pe{renropa l{Meerc.fl na6I,IEa o6teuolr 2 nr,3 gttn
ycrarroBnr{ a[raparypbr. flonotnenue oceft rloBopora paAI{oreJlecnona onpeAe-
JrrrJrocb C troMorqEro roqHbrx III{BeIIupoB ra yposueft. Ocr, npauler'ulrl paAI{OreJreC-

HOna no aSr.rMyly orr(JroHeHa or Beprl{Ka"rrl4 Ha L2", Om Bpatqegl{.fl rlo ylJry
rrec'ra He nepuer.rAl4HyJr-EpEa H aSI4MyraJlsuoft ua 6"'

Cucre,r.ra yupaaneuufi paArrorerlecxotroM' paapa6otauua.E tr4. tr{. Iloroxe-
nr,rrr, H. M. flnrzrreuxo, IO. H. CelreuoebrM' H. H. Bopoulrnr,tlt, 7I. f. Mqr99-
eBr,rr{, B. A. l3ne4eucHuu ra B. H. Bpogoncxrarvr cleqlrarbgo gtta PT-22,
,I B,'Ifl ETC,fl IIPI4HI{I4III,I AJI DHO I{O B Oft .

Oua o6ecueall{Baer:
'1) an.r.olra,r.r,rqeCHylo I4 noJIyaBroI\[arIIaIeCHyIO yCraIIoBIty paALIOTeJIeCHOrra

rro 3a[aIIHbIr,I HOOpAI{HalaN{;
2) uaconoe BeAenrre paAl{oreJrecnofia;
3) anrouarraqecnoe cJrelnelrr{e Ba JIyHofi, rrJIaueraMrl ]r ucnycorBelrrrbrMl(

cily'rrrr{r(aMrr Selrnn (IzICB);
4) noe4eulre Heo6xoArrMblx rlorpaBon u HoppeHqufi;
5) anrouaruqecnoe BbrnJrrorleur{e npr{BoAoB B KouesHbrx floJlo]r{eHu.flx pe{-

Jrer(ropa;
6) perucrpaql{Io BCex HoopAI'IHar Ir BBeBAHoro Bper'IeHI{;
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7) anronraruqecnoe cfiarrrpoBaHr4e rrJrorr{aAon na ue6ecuoft c$epe;
B) 6rrcrpyro repeycraHoBr(y. i

c rtrc6oro rdB rpex rrYJrbroB yIIpaBJrerrlrf MolnHo rrpor{3Becrr.{ 6rrcrpyro uepe-
ycraHoBr(y paAr4oreJrecHorra ro a3r4Myryr.ryl'Jry Mecra 0o cHopoorbro 1o,5 n ce-
nylrAy Lr ynpaBJrfrrb B rroJryaBTor,IaTuqecHoM r{ aBToMarr.rYecHotr{ pe}r{r,IMax MeA-
JIeI{Horo cJre}Herrr{.fl co cHopocrbto o't 2 4o 150" B cer(yr{Ay. Iloryar.r.onra.ru-recxuri
pe)fir{M ('Jre}rteHr4.rr co cHopocrE,ro or 150 4o 5400" B cer(yuAy Mo}fier ocyrqecrB-
JIflTbCfl c nyJIbTa BIlSyaJlbHOrO HaBeAeHE.s,

B xaqectse upeo6pasonare.rrei,i EfiBaroprraJrbHbrx r(oopAr,rHar B aar,rNryraJrb-
HLre r{crroJrbayercfr sJrefirpoHuan qr.r$porafl yrrpaBJrflroqafl Nrarur,rHa gllyM
r{Jrr{ aHaJroroBoe Br,rar}rcJrr,rreJrbnoe ycrpoftcrno IIIt. YtpaBJreHr{e uaurzuofi,
BBoA r,rcxoAHbIx Aar{rrrix, noppexTrrpyroqr4x 4nrameruafi r.r cnaHrrpoBauu.rr rrpo-
,IBBotr{r4rc.s c rryJrbra, pacrroJro}rteu}roro B orreparopcHofi nonrnare ({ur. 4).
Talt xre pactroJrolneu nyJrbr cr{trraJroB BpeMeHr{ IICB, pa6orarorquit or xnap-
IIeBErx alacoB. C IICB B Marrrr{Hy BBoAr4rc.fl BBesAHoe BpeMfl ,S n qu$ponoM HoAe
rI cerna onoprlblx qacror. flpe4ycrrrorperra BoaMolnHocrl aBToMarrrqecnoro ItoH-
TpoJrfl qacoB rro cr4tHaJraM BpeN{eHr.r, [pr,rHr{MaeM6rM rro paAr4o, r{ uBoA norrpaBon.
IICB awpalarr{Baer r\{err(r,r BpeMeHr,r c trr{repBarralrlr 1,5, 10, 20," r{ BbrAaer r{x
Ha rreqararorlee r perr{crprapyroir{r{e ycrpoftcrua. fleuararouqee ycrpoiicrno II Y
rro r(oMaHAe, npr.ruaTofi c IICB, Barrrlcr,rBaer Ha pyJroHEori neHre BBeBAHoe Bpe-
Mfl, ABI,IMYT, YIOJI MECTA, IIP'IMOE BOCXO}I(AEHIIE I4 C}ITOHEHI,IE, COOTBETCTBYIOqI4E
MOMeHTy MerHrr BpeMeHr{.

13ce uepeueqeulrfl ar{TeHHbr ocyx{ecTB.lr.srorcrr aBroMarr.rBr{poBar{r.rbr},rr.r DJTeHT-
po[pI{BoAaMI{ MeAJIeHIroro ra 6rrcrporo AB]r}r{eHr{fi no o6eulr ocsr.r. EuoH-cxeMa
upI4BoAoB a3lrMyra rIpI4BeAeFIa ua {ur. 5. llpu cJre}r{eHrrr4 ea Jlynoii, rrJrarreraMrr
n l4c\ a 0IIYM rprl uoMorqr{ Jr.yHr{o-rrJranerEoro trptrBoAa JIIIil BBoArrrcrr
rer(yr{r4e BHarreEr.rfl cnopocrr4 ot, u 6 n upeAeJrax or 1 4o 200" s cexyrrAy. JIIIil
Aa0T Bo3Mo)nuocrb cr(aHrrpoBaHr4fi paAraoreJrecxorroM c MaJrofi oruocrarelruofi
cHopocTbro r{cTorIHI,rKOB paAr,roI4S[yrleHr4rl, qTo fro8BoJIfleT r{cuoJlbBoBaTr, paAr,ro-
Merpbl c 6o.nr,ruuu BpeMeIreM HaxotrJrelrr{.fi. AsroNraruqecnoe cxallupoBaur{e
trJrou{aAr{r4 ua ue6ecuofi c$epe B rrpeAeJrax or 1_15' Ao +5" orr,rocr{reJrbEo
nu6pauuofi roqx[ Mo]Her ocyrqecrBJrflrbcrr c r,rHrepBaJral{rl Me}r{Ay crpon or 30"

@lm. 4. l;rannr,rfi nyur,r

t0 trIas. Hprrucrort o6cepBar., r. XXXVIII

yIIpaBJIelrLrrr paArroTeJrecI(orolr
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Eo 15' Ayrrr. Ha pen{crpupyroqrte ycrpoficrBa BbrAarorc.rr rvrerrtr yrJroB c[
c rltrrepBaJraMu rrepea 10,20,30, 60, 720r, n 6 uepea 5, 10, 15, 30, 60'.

Oco6essocrr qlr{ponoft cr{creNrbr ynpaBJreEr{.fl paAr.rorenecxotroM cocrorlr
B ToM, sro ynpaBr.sroquMtr curHaJraMtr LU t AJrrr trptrBoAoB trBJrflIoTctr He
Torlbr(o cr,rrHaJrr,r paccorJracoBaur{fl no aatrilryry .rI Bbrco're LA a A,h, ao t
crrrrraJrbr paccorJracoBaHuff tro cfiopocrn LA w L,h, nupa6arr,rnaevnte ?ItVilI
II TaxoreueparopaMr{ rocro.sHtroro rotta ATz:

Lua:AA* LA,
L(Jh: Lh + Lit.

IIpr pa6ore paAr4orenecrora c rrrnpor{rrMr{ ArrarpaMMa},rrr HanpaBJrer{Eocrr,r,
KorAa AorIycTr.IMa BEarIIrreJrbHag oruu6xa HaBeAeHLrfi, B KaqecrBe Br,rqI{cJrI{TeJrr,-
Horo ycrpoiictna r{ctro;IbByercfl asailorosnrft upeo6paaonareJrb noopArrrlar
I1ff, nnruoruennrrft Ea ocrroBe Bparqarcqrrxca rpauc{opMaropoB, uogo6uufr
orr4carrrroMy n [2].

tlpu1ol 6otmpoeo 08uxet:uit

Plenxu a t03;ZTs;30s; I 20s /|enxu, 3 ln; 5n; l7n;20n'

llenru t 5': l0/: t5': 30/: 801

Onr. 5. Eaott-cxelra trpr.rBolloB aarrrfyra
A? - TaxoreIlef'ialtJp; IIA * vcnor,trlrerLr brI)i IrlrareJrb; [.]l1y - DJlchrll0]lanlltitrii 1c-:;rure,nl.;V - o.nenrpoHrlul'i ycnlltreaul TII - tpauc{oplrarop nepeycrarrolrilr; IIily 

- Iplroop nolyat?oMar[-qecfioro yuparlJrelrHa; rl4-quopoBofi AarqrrH Jrna; ,I7r1 - npllurrlrarouur:i nprr60p; r{rt - noppeuur.pyorquii Hollryp; CI(BT - Bpax{alorl\nficfl rpancgopuarop; Illio - nprrBoA }ioppcriqnr{ gurr;6n1;
Kny - HacHaA npeABaprlrerBiroro ycl{JreHrIfl; APy - HacriaA aBrol}raruqecHor-r lrcr.r-rulloBrir.r }cure-uua; (DVB 

- rlaaouyncrnltreffHblii Bbr[I]rrMrrrenb; ynT 
- 

ycr{nl4reJrb locroflrnroro roHa; IJI{}I - nlrc-
oopaaonarenn qut[ponoro; fiopa n rarrl]Bnrcnt:e; JIIIII ._r]ruro-nratrerEbli,i flpuBoA; ,lO -t:Hlurrial.(pouru6nn; IICB - nylrr cnruanor DpeDreHIr; Ify - uesararcrlee lcrpoficmo; IfI - liBapqeBblii lcrrepa-
rop; gIIVM 

- aJrefirporrlrarr qu(lrpoBaE ynpaBnrrrculaE Mamtrrra; III{ - aHajrorourir lpc06pa:ora,rcla
r(oopArrrraT
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Peutrrollraii CA'lJ'l'rrpeo6paat-rualeJJl I{oollAtria1'}rcr arrou,rlen }ra ne}irr4ItaJrb-
trofi ocu paAr{oreJrecKorra, rr noDTotvry rrprrBoA a3lr}{yra trBJrtre'Ictr pell.lal0u,r1[I
9Jrei\{eIlTOM CUCTeMIJ yriJ aRJrerrl{fr, T. e. paAI4OTeJIeOHOrr ARI4}I{elrCrr AO 1eX nop,
rroxa He 6yger orpa6oran ynpaBJrflrotqrrrt cr,lrHar CITIJI'. Ha.ruque Jrrod)ra rr
yrpyrl4x Ae+oprraul,Iii [pr4 aro]r yxyAmaor riaqecrBo npr4r]q[a r{ BrJ3b]Bflcr
fleycroftquBocrl, cucrelrbr ynpaRJrerrun. [\Ia rroBr,][reHrdrr roqHoc'lr,r pa6oTI,I
rlpr,rBo[a aar,r\{yra B cror\,r pe}fiuMc npr,rMeHeu cr]eqr4a"tL}rbrfi upnrog r{appexrp4r.r
il ItO, rtoBBoJIrrroulnii Houuerrcr{poBal'b cnopocrHyro oun5ny.

tr4cxo4nr,rur,r AarrrJbrlrrr gra upeo6ptlBoBareJrfl KoopAr.iHar IIH tstrntot'ctr
cr(JroHeHr,Ie 6, ycranannlrBaOr,roe BpyrrEyro, ta -iacouor,i yror l, nro4ralrrrii clrrr-
xpoHrrbrr\{ ABr4rareJrer{, pa6oraro[{r4M or r{RapueBoro reneparopa /{,1'.

flo.nyanrouaruuecHnft pelr{r4}r pa6orrr paAr4orerecHona ocyn\ecrEJrrrelcfl
BBeAeHr{ervr c upu6opa [oryaBrot\,rarr{qecxoro ynpaBJre}rrrrr IIIIV clr.raa,ra no
cxopocrl,I ,1 u:.lrt no IroJrolneHuto LA. IIIy rreAJrerrHoro ABr{ir{eHr{rr ycrarrorJ-
Jrerrbr Ha KaTr{Aor,r nyJrE,re ynpaBJrcHrr.s, a IIIIY 6rrclporo ABr,l}F(eHl{.tr - roJrbxo
Ha rryJILTe BI,IsyaJIbI{Olo HaBeAeI{L{.s. Ha nyJIIrrax yilpaBJre}II4fl ycraIrOBJrer]br
CrpeJIorIHLIe rIHl(I4Ha'ropbl rirult6Iu,r lIO, noxaattBarorqr{e ReJrr{lrr4Hv r4 rroJrflpHocTr,
ynpaBJltlrorqrTx Harlpflil{enuit. Ilpe4yct\{orpeHa pcrr4crparil4.rr nTr{x BeJrI{qrrH ca-
Nfonl.rcr{aN{rr.

Cyurrapuar orur.r6na paAlrorcJrecnoila rrprr aB'r'otrrirrr4rrecHoNr yrrpaBJreurar,r orgIlyM He rpelbrrxaer:0',5. B peir{rlr{e 6ucrpofi repeyclaHoBKr4 cr,rrnaJr
ynpaBJreHr{fl Ha ycr,rJrr{retrr, / uoTlaercrr or creqr4aJrbHoro rpanc{oprr.raropa 72.

Bo npeun 6r,rc,'poro ABr4lneHr{rr no o6er,ru }roopAr4Hararvr cr.{creMa yrrpaBJre-
. rlrrfr norpe6rne'r' Ivrou{Hocrb onoJro 130 rem, a [prr MeIIJreHrroM -- 30 nom..

Morqnocrr I4crIoJIHrrTeJIlEoro [Br{rareJrE 6rrcrporo ABr,rx{eHr4.rr 22 nem, a }reA-
.reusoro - 2 H6ru.

IIpu rron,'alxe aJrenrprr(Iecltr,rx cr.rclcNr pallr4oreJrecxorra ro MeraJrJroxor{cr-
pyHllrr.sM lr s xa6erLnorf roH]reJre, coeA]rlrrrroqe]r paAr,rorerrecHorr c na6oparop-
IrbrM r(opnycoNr, rrpoJro)fieiro 6onee l0 ruat ttaderer,i paarr,ruubrx rr4rroB. f{,ra upe-
AoxpalIeHIrE or tr{exaHlrqecl(r4x noBpe?r{Ael.rr4r"r Lr yJryqueHl4tr ycJroBur,i uouexo-
aan[riII{eHHocrrl 14crto.ir rraoBaJ]r,lcl, rasoBbre rp),6r,r rr onpaHr,lpoBarrHrre tta6etrr.
B 6eaonacnrlx llecrax xa6enra rpoJlolr{eHr,r no nep{ouaHeJrflM. I3ce noagyruur,re
a,Ter(TpocrrJloBbre ilu]F.rlrr uepeAaal s6ruau. paALroreJrecHona Bar,relreHbr rroA-
3er{}IbIMl{.

Or ma6rnr,r r r[onyce pe{rrexropa 4o la6opa,ropHor.o Hopryca xAer He-
cItoJIbRo Koax0l4arrbHnr-r Ita6ereli trana Pft, PttM u PI{I{ c },raJrr,rMr4r Baryxa-
IIrIfiN,II,r. Bce onrz r,rr{clor pa3,];eMbr n xa6r.fire BrrByaJrLHoro rrarjeAcHr4rr r4 rIeI{T-
panr,noii xa6rane y[paBJre]rl{fl , rAC rvroE{er ycraHaBJrrdBarbcrr paAuoqacrorFrafl
rr perr.lcrpr.rpyrcrlarr anraparypa.

C ronrla cenrr6pn 1966 r. IIa pil/u{oreJrecxore Harrarr,r Ha6;'rrogcura.s. Ilft,rprua
ALIarpaNIr{bI HanpaBJIeHHocrrt ar{l'euHbr npr.{ o6lyuenulr ee orHpbrlbrM }roHr{oN{
IloJrHoBoAa rla BoJIHe 8 ,)ll.tt (onpeAeJreHlrarr no ua6lro4euunri Iouurcpa) coc'r'an-
nne, 1',6 [3]..[lo,ryuerrrrr,re n cenr.n6pe rn oH,r'a6pe pa4raor,r:o6pa]r{enr,rfl Coruqa
I{a BOJIFIe B .at,7lt noHaeL,rBalor xopolllee fiaqecrBo Har( rroBepxlJocTl{ orpa}nateJrfr,
'ran 1{ cr{cTeN{bl yl1paBJrer{I4rr paAr{oTeJIecHoIa.

VconcpruencrBoBalllie rrexaHl4qecKoli Honcrpyxr{I4r,r paAr,rorcJrecxorTa npo-
tsolIrdJTocr, rpr.r lrero0peAcrtseHHor,r yqacrr4r.{ r4H}r{eHepa-Kor.rc1.Jlyr{ropa fl. ll. lta-
JraareBa r, r.rlrmerr0pa A. I'. flepery4rr.

Ocuauqenrae ll.pr,rucnoii actpo{raatruecxofi o6cepna,r'opuu AH CCCP ranrrr
KpyrIHLII,i Lr orIeHL cJlo?ItHblr{Coopy}I{eHI4eM, I{afi PT-22, oxaBaJrocb Boa1lo}rilrt,u\{
6.naro4apn 6o.nsruony rrH'repecy, ilpo.gBJreHrrorly H elo coaAaHr,rro rrJrcrr.-Hopl),
AH CCCP A. fi. Cenepr{brrlr, a rarr}r{e rtan71. (rraa.-Nrarer\r. r:a1-it Il . fI.,(o6po-
IIpaBr,IHLrNT, 3il',tpal'rrBrrrrtMrr rullot'o 1'pyAa I4 olreprtrll Ha oplanuSarluro lt o6ec-
II0qelII4e el'O CTpOI,l'fe"IILCTRa.

t2 ilerra6p.rr 1966 r.
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1.II.A.ftavauen, 14.
1961, 6, Br,rr. 3.

2. IO. A, Ca6rrnr'rr, 11,
AI{ CCCP, 1963,

3. B. A. E{arror, I4. f.
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CCCP

14 B B E C T.l,I fl I{ P bIM C I{ O fi A C T P O O ]4 3 I,I q E C }T O fi O E C E P B A T O P II II
Totrt XXXVIII, 1967 r.

METOI{ r{AriJrIO[EHltfI BCITJIECITOB

PAIM OI4 3JItr/tIEHI{ fI COJIIIUA
OCTPOI{ATI PABJIETIHbIT{tr{ ATITETIT{AM I4

B, A, nfialtoo, Z, T. Mowceeo

Onncan IvIeroA oAHoBpeuerinoii perr'rcrpaq[[ pal{r'rorrBJryrreur.l-rr or rr-ETrr yqacrnoB an-
runnot o6.uacrn ua Co.rrnqe c troMotrIbro ual.ra6omruecxoii anrcnsr,r rr ollrroro rrprrcr{no-ycr.r-
JIITToJILEOTO TpaI{Ta. ,II,,nA paa4e,nerUIx ClrrrraJ{Ots flprlMeHerra MrrotoqacToT]rar ]Iol(yJlrrru.Ifi Ha
BxoAe trprreMElrna c [ocJreAyrorqefi AeMoAyJrrrqleii crruxporinuMrr Aereriroparnr. /{annar
cncreMa ocyqecrBJrerra Ha rroJrEe 8 amtna22-.tt paurote.lrecnorlc Itpr,rlrcnort ac, po{rarrvecrroii
o6cepuatoplur AH CCCP rr noaBorfler necrtr rra6.uro4e]rrlrr 3a llorla4xort Ala]rerpoilr onoJro
6' c paaperienneu r 1',6.

TIIII OIISIIRVATIONAL X4llTllOl) OF SOLr\ll RAI)IO IIN,IISSION BIrIiSl'S IIY
SHr\RP-lllllICTlONALAllItIALS, by V. A. Efanou, I. G. lVloiseeu.- Tho rnelhorl of
the siruultancous rccolding oI radio cmission fron five par:ts of tlre activc reglon on Ihr-r
Sun by rnearrs oI a parabolic aef ial and a recoiving amplificring circuit is dr,scli];ctl. !f lrc
nrrrltifrequcncv rnotlulation at a rcccivcr cntry witli a following dcrrroilulation lry syn-
cht:onous dctc,ctors is applied for the division of signals. Thc givcn syston'r is carliod r,mt
at B rnrtr rvith the 22-rl radiotelescope ol thc Clirncan astropliy.sical obscrvatory. I t allows
to obscrvc an arca with a rliamoter of about 6'arirl with rcsolution 1'.6.

Tlcrounuttr,r caHTr4rvrerpoBblx BorrJrecxoB Ea Cornrle B ocHonr{or\r Jror{aJJr1-
SOBaHbr B O6raCTflX, OTBoTCTBeHITbTX 3a MeAJTeIIHO I'reI.rEIOIliyrOCfl I{OI\{fIO}lenry
(,S-xolruouenra). VrnoBr,re paar{epbl .9-Holrrroneul'br coclaBJJflror B cpclrHeM
3-6' [1 ], a BorlrrecxoB -- ol(oJro J. 

/ 
t21.

Tlauepeuur r.ra BoJrHe B ,42,ry uonaaaJrr.r, qro paar,repu ar{TraBEr,rx o6lacrcfi
Ha CorHIIe raltxre Aocrllralor 4-5' 13, 41. tr4s arr{x AaIJHr,rx cJleAyel', arro Arfl
I4ByqeHrr.fl ToHnofi cTpyr{rypbr lr3Jlyqaroulr4x o6JracTcri, B oco6eEHoc1.r,l rrcroq-
Hr{noB paArroBcrrJrecHorr, Heo6xoAr4a,rL,r r.ra6rroAeHLrfl 3a paAI4or4sJryqeHl4er\{
c 6orrrurar,r paBperrreHr,reM. AocrarorrHo Br,rcoHoft paapeurarcn{eft cloco6Hocl'Lro
Ha BoJIrre B nn o6ragaer rloerrfi 22-lrerpoaufi pa4raorenecxorr f(pr,ruclloft acl'-
podrr,rBr4qecrofi o6cepRaroprrlr AH CCCP. OguaHo Ha6rroAerir.re BCrrJrecHoB
paAr.Iofisryqerrr4.E ocTpoHarrpaBJrerrEbrMr{ aHreHrraMu, Ixnpr4na Ar4arpaMrrbr Horo-
pbrx cpaBHr4Ma c paSMepaMr4 I4cToqEI4ItoB BCITJIe0HOB, COilpttlr{e}ro CO 3rraql41'eJl6-
HbIMI4 rpyAHOCrrrMr{. }3O-neprrrx, [ponBJreHr,re paAr,roBcuecHoB r]ocr.rr cnopa-
Ar,rqecfir.rfi xapaHTep I1I nporrrosr,rpoBaHr,re rrecTorroJro]r{errr4rl ux uclrosHrlnoB
SaTpyAHr4TeJrLEO. BO-RlrOpbrX, paSBI4TI4e BCIJIeCI{OB rrpoTeKaeT, fian rIpaBI,rJ]O,

AOBOJTbHO 6r,rCrpO, a B HeHOTOpbrx CJlyqaflx BCrr npoAoJtlr{rrreJrbHocl'rr BcfrJrecKa
cocraBJlfler He 6oree 7-2 rrus., [5j. floerouy AJrfl perucrparlr4rr ]lller,renHf)ro
xol{a BclJIecItoB, Mecrofioro]fieflIa.rr I,r paBMepoB ux lrc'rorlrilrxoB Heo6xoAl,rrrlr
EenpepbrBHrJe Ir oAHoBpeMeHHbre Ha6JrIoAeHr4rr c coorBercrByrolqr4r{ paBpelx0-
Er,reM Bcefi aI{rI,IBIrofi o6flacrr4. Ocyuqecrnurrr Tar{I4e Ea6rIoAeHI{fl BoBilio]](no
c noMorqblo paAr.roTeJrecfiofla c MHorolyqeBoii Araarpaulvror:jr HanpaBJl€tHr.]oc1'r4.

trllaeecruo, qro 'raxyro Ar4arpaMMy HailpaBJreHHocrrr Mo]r{Ho noryalulL ny1'elt
paijMeu{eHI{fl 86rusu r[oxyca napa6onraueoHoii aHreHHbr pflAa o6,ny.1n1ar.ii
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i6]. ts npocreiirleM cryqae fialr(Aor{y flycy n[arpaMMr,r HanpaBJreHHocrr{ (r,rJrz
o6;ryuarerro) 4o.rrixeu coorBercrBoBarl rlprrer{Ho-ycr{,rrr4Tenr,Rrrft HaHaJr, T, e.
ueo6xoTlulto I{cIIoJIrrBoBarr, croJr6Ko npr4eMHr.rItoB, cnoJrbKo c{opuraponano
nyueil. Ilpueuuan cr,rcreMa B DroM cJr;rr1nu rroJryqaercfl rpouoeAxofi rr Herla-
4e;'nuor,1.

Mcro4 Muoroqaororuort uogy"nsqr,ru cr4rHaJroB Ha BxoAe paAr{or{erpa [7]
Aaer BoBr{oE(Hocrb ocyrqeCTBI,ITL npeo6paeonaHI{e r.I ycr{Jroulre cr.rtuaJroB oT He-
cI{0,IIE,I{I{x o6n5r.1n1trrtfi n o4uol,r [p]reMHo-ycr.rJri,rreJrbHo],r rpar{Te (c uocneg}rlo-
xtrIlr{ BLIAeJTeITI{eII r4x c rroNtorqblo cl{HxpoHrrbrx Aerel{Topon) , .ITo o6ecue.IuBaer
IUierrrr,rqHocrb ycr{Jicr{1{rr r,r-\ trr srraqr,{reJrbHo yIIporqaer rrpr4e MHyro cr,rcrer\ry.

Ifi,rme olr,rcbrBaerc.rr paAr,roNrerp, rroBBoJr.rrroqr,rfi Becrrr na6nr0,qeHr,rfl paAtro-
IrsjlytlcHi{fl Ira BorrHe B nn sa 22-uerpoeoN,r paAr4orerrecKorrc }tpr,rucroit o6cep-
Baropl'Irl oAIroBpeMeI{rIo o'l [.tlrl'r orAe,]IF,I{bI.\ yqacrnoB nnorqa/{I{Ir IIa CoJIHqe
c o6rqr,rrr ylJroBbrlr pitalreporf oHo.,ro 6'.

I{a r[nr. I raao6paineua $yunqraorrarlbHa.fl cxeMa ycraHoBnrr. B $oxa.nrnort
lrJlocltocrl{ napa6olu.recrtoro orpa?ItareJrrr aHreHH}rr pacnoJro}fier{o narr, o6;ry-
.til't'e.ncr:t O (c]ilrr. 2) ranuu o6paaolr, qro6rr c$opuuponaHr{bre Jryrrr{ Ar.rarpar\lMbr
l{a[paBJre]rHoc'fr,r rroSBoJrr{Jri,r ocyqeorB}rrE, o6aop o6nacrr,r c yrJroBrrlrr4 pasMe-
par,Irr Ire rfetree 6'((irar. 3). If,eHlpanbrlrril o6nytlarerrb pacnoraraerc.s B reo^{er-
pI4tlecKor,l riroHvce sepH&Jia. Itaxr4ouy o6"uyuaretro coorBercrByer cuoit rxog-
uol"r rpaHT. f{ra nor4oreHrrrr r,raMepfleMbrx cr.rrr{aJroB, ooor.Bercrtsyroqr{x Jryqar{
AiraI'paMrrr,r HtlnpaBJreHHocTr{, B r{ellr{ Kaii{Aolro B_roAa paAr4oMeTpa cToflr
I\roAy,rlrrropbr I/1{, norop6re rrepr,rol(r4rrecHfi IrepeKJIroqaror coorBel'crByroqrrfr
BxoA npl4erIFILIHa c 14crorllrrrlta crlrlrflJr3 (71) na er{BtrFaJIcu,r, .9r.rtl,r oc}ru{erir-

IL,,
)prru-ta/ )Lc-tot-,,F -/63 a4

l=lran-tt+LJ u
E3

B

fi-lK?4

t
IlK

@m. 1. 6.rox-cxerua rlrEorol{auaJrbuoro pa4troMerpa
O - oolyuarenl{ aHre}rrrbr; IlI{ - +eppruoBbre CBrl-noAynEropbr; B - dleppr,rroBr,re renruau; -I'III -ra:Joila3pfiAt{bre I'eHeparopbr uynra; CI{ - corJracoBaHrrarr Harpygr{a; x - ru6prgEse coellrrnesr.re; .l -rnncrporrrtrrrt rerepotru[; CM -cMecLrrex,tl'VIV -ycr.rJrlrreJrb 

npouerfiyrounoft qacrorbr; yHq - yctr-
lnrelr, susnoii qacrorll; fOH - aaAalou{I{ft r,eHeparop olopHoDo uaflpa}r{eHrrfi; @Hrl - uaouparelrulrfi
YCI{]IITTEJIT, qACTOTbI MOAYJI-EIIIIII; C4 - 

CIIEXPOEHbIfi AETEfiTOP; Y.ll4 _ TCIII,ITEJIb MOIqHOCT}I q CTOTbI

Mo,qyrfiqr{n; Oiln 
- 

BbrxoAHoft perucrparop, B?t 
- 

BbrHrro.rarerb
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r'\,/

BJrrrercfl aMtrJIr{TyAIIa.fl MOAyJIfiII[ff CtrrHaJra. qacrOrr,r MOAyJLflItrT{Ir IUI,{ paSHbIX

Ear{a.rroB pa3Jrr,rrlrrbr r cocraBJlslor: 163, 290, 1t37 , 720 n 1"000 er1. B xa'recrss
ar(Rr,rrlaJrcura grn 6onoBbrx RarraJIoB r{cuoJrEByercfl corJracoBaEHarl HatpyBl(a
CH, Eiln rleurpaJrrrHoro - nu3noreMrreparypnaa o6racrr ne6a (pynop O6).

Onn. 2. Itoucrpyrtqlrn o6;nyuarenefi

t(5
103 a4

K-+
290 a4

K-l
1000 eLq

K-J
L/"t"! c4 t LU OU,

Mo4y.iraropll BbrrroJrHeHr,r B Br,rAe [epexrroqareJreft c {eppurariru, IrflXo[flrr{Ire
l,Irrcrr B rrpoAoJrbrroM N{arurrrrroM rroJre, r{ 4eftcrnyro'r rro flpr,rHrlr{rry Bpalqeurrrl
rrJrocfiocrll troJrflpr4aartrr{fl rlpoxoArrrqeft no,nsrr .F/11 e Hpyr.[oM BoJrrrono4e [Bl.

Ilpouo4ynupoBar{Hrre cr(ruaJrbr cr(JraAhrBarorc.fl trpr{ rrolroulr{ rn6pr4urrx
coeArdHeHl4ii ) (uorepu MorqHocl'rr B r{a}r{AoM raHoM coeAr{Herrur{ cocraBJlflIoT
3 06) tgl r{ roAarorcfl rra oArru o6qnit cMecr{rerrr, CM. flarce vc]rJreur{e cur-
Ha.ra nporrcxoAr.rr e o6uax HacnaAax VIIV u YHV. fienroAyJr.flr{r{.fl cr4rHaJIoB
ocyrqecrBJrrrercfl crrnxpoulrbrMrr /trerexropaMrr' CI . Ha xamquft cuuxpouuufi

@rr. 3. CxeMa ce.renlrx o(popuupoBaEEoro nyuna nyvefr
(aamrpuxorauEafi qacrb - mrrprrtra [EarpaMMbr EatrpaB-

Jreurocrrr na yporre 3 d6)

i{erer{rop floAaercfl orlopHoe rJanpfrE(erIr,re or BaAaroqelo leHepa'ropa loH
ooorBcrcrByrorqeft qAcro'rbr. ,(,ra yuenr[reErrfl ypoBHrr ItryMoB tra Bxole clrEx-
poH[l,rr ,qerertropoB rrpeAycrlorper-rrr uadrnpareJrbrrhre ycr{Jlr{TeJrr{ Rnaroi{ .rac-
rclrr (OHtI), uacrpoeurr6r0 Ha Rr,rl{eJrrreMbre qacrorri MoAyJl.flrlurl. ,I{eruo4ylupo-
Bar{rrbrc cr{rrraJl6r r,rrrrerpupyrorcfl r{ perr[crprdpyrorcfl uaMourrcrlaMu eII il .

S,nenrplr.recfioe coeAr{treurae HaHaJroB BErtroJrEeHo raKEM o6paaort, qro Ea
oArrH r.13 BXOAOts [O0JreAHerO rn6pU4nOrO COeAr{HeHr{fl )Ja UO;traerCX CyMMa MOq-
socrei,i scex 6onosrrx o6nyuareJreft, a rra BTopofi - or rtreuTpaJrrrr{oro. B ra-
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qecrBe nocJreAHero lI,16p[AHoro coeAl,rHeHlrfl ]rcrroJrbByercrr oeppr,rroBbrii nepe-
KJrroqaTeJrb, ar{aJrorr{arHr,rfi cBtI l{oAyJr.sropy, c BblrrroareHHr,rtrr ronoM rrog-
Irarur{qr{BaHun (Bn-|).

,(;ra ynrenrltreur{rr uaarrMuoft cB.trBr{ r\re}r{Ay rrprrer,rHr,rr,rr{ r(aHaJrarrrl B tleilrr
I(alr{Aoro r{B EEx clorr'$eppr{ToBBre Berrrtr{JrrrB. t{alu6poBxa perrrcrprrpyelrbrx
aHleHHEIX TeIvIIepaTyp OCyqeCTBJIrrerCfr rrpr,r nolroqrr BcTpoellHr,rx a xanr4rrfi
CBV rparc raaopaap.sAHbrx reHeparopoB ltywa IIL

i{oe${uqueur repeAaqrr I nprreNrHbrx r(auarroB B ocHoBHoM onpeAeJrnercfl
trorep,EMrd n ru6plr4nrrx coeArluerrraqx X. ,(tx 6oronux KaHaJroB I cocraBJr.fle r

-0,12, AJIrr qerrrpirrrbHoro I : 0,4.
trllanecruo, tlro ruyuoBa.s reN{[eparypa ilp?reNrr{oro vcupoiicrBa onpeAeJrfle,r-

Cfl COOTHOIIIEHI4EM

r,, - l-J r. t + r*. n.

r4e 7'e - rel{neparypa ofipymaroulefi cpeAr,r; Tru.r, - uyl\roBa.fi reMreparypa
npr4eMHr{Ha; AJrrr rramero paArror,rerpa oHa paBHa 7200" K. Torga AJrrr ocr{oBHoro
I{aHaJIa ilpII li : 0,4, 7r, : {8.103'K; ,4na 6oxonr,rx KaHaJIoB npl{ rl :0,12
7,, -= 62.103'K, r. e, lrHoroHananr,ur,rfi paluor,rerp no r{eHrpaJrbuor\,ry r{aHaJry
llNreer yxyArileHrre qyBcrBuTer6HocTI{ rro orl-rorrreuulo n o6r,r-rnstr11z 116;r]rrflrry.roH-
HoMy rlprreMrrrdr{y nprrMepuo n 2,5 paaa, a 6onosr,re - coorBercrBeuHo n 8,5 pae.

Our.rc anna.a crrcreMa c MHo r o.rryuee or,i 4u ar p almroii H anp aB Jr errHocrr.r rr-olr{er
[pe4cTaBr{Tr, raHir{e 6onHroit r4rErepec, ecrr4 ilyrrr.r pac.noJro}r{r4rr' Re0poIr.
B aroM cJryq.1" BHaqurerEHo cofiparqaercrr BpeMfl cI{aurrpoBaHurr Arrcfia
Conuqa A[rr noilyqeur{.n ero pa4rnouao6pax{eEr,rrr.

Co.r.nenenr,re [pr4eMubrx HaHaJroB paAr4oMerpa noaBorrfler npra neo6xo4u-
MOCTI,I I{CIIOJIE,SOBATb EIO XAH O6TT'TNUfi, 6EA IIOTEPII qYRCTBI4TETbtrOC'I'I4 IIO
r{e}rrpaJr[,HoMy r(aHaJry. 3tor pemr,rlr pa6orrr r{ox{Ho ocyulecrBrrrb, [oA]\,rarur{-
qlrrar $epplrT' nocJreAHero rr.r6pr.r4noro coeAr{Herrurr Xa. IIpu Eror,r rrrocrocrb
[oJrrrpr4aar{r4r.r cr4rrraJla qe}rrpaJrrruoro HaHaJra (O1) uonopaqlIBaerc.E Ea yroJr
g : /+5", ra upraenaur,rfi Tpar(T iloAnrrotlaercfl HerrocpeAcTBeHHo Ha BxoA cMecr{Te-
na. fu6pu4r.roe coeAr{neHr{e )r B DroM cryqae r4rpaer poJrb BeHrr.rJr.E AJrfl cr4r-
EaJIa IerepoArrHa 14 ylyaruaer pasBfrsr{y r[e]r{Ay rrpr4eMHbINI HaHaJroM r{ cMecII-
TeJreN{, B 'lo me BpeMfr or{o Mo}r{er cJryE{r4TL 4na 6oxorr,rx I{aHaJIoB arreHroa-
ropoM c Baryxantrer,r n 15 06 (npu rroBopore rrrrocfiocrr{ noJlxprraarlrrl{ uerrr-
paJIbl{oro HaHaJra Ha Bxoll cMecr4reJr-E paBB.EBKa }{e}rr4y rlrrerlaMr,r ru6pra4uoro
coeAtrrreHr{.a Xa cocraBJrrer fi Ad). Bxnro.rr,rn reHeparop utyva llI s flro6onl
6onoeoM KarlaJre u Banr4cbrBafl ero crlrHaJl coorBercrByroql,rNr calrorrrlcqelr.
lromno oAHoBpeMerruo c perrdc'lparluei,t anreunor,l reMrreparypbi paAr{ortcroq-
Hrlxa r{eHTpaJrbrrbr]lr KarraJrolvl r(oHTpoJrrrpona'r'r xoe$rfr4ql{euT ycrrJrerrl4fl ycra-
EoBRr{ [71. /{na r{Jrnrocrparlrnlr nogo6uor:r pa6orrr paAr,rouerpa na (rrar. 4 rrpv-
BeAeI{ [pr.rMep Ban]4cr{ npoxo}r{AeHua JIyHbr alepeB Al,Iarparvrrry HarlpaBJreHHocrr
PT-22 c oAHoBpeMeHuofi perracrpaqr4erlt cra6ranrHocrr,r noar[{uqueura yclaJre-
EII.f, Irpr,reMHr4Ha.

I]eurpa.nlnrJM HarlaJror{ paAr4oMerpa 6rrrra cu.flrbl Arrarpar{Mbr HanpaBJIeIr-
IIocrI{ aHrer{Hr{ PT-22 s E - m I/-nrocxocr.rrx riocpeACrBor{ cKaHI{poBaHLIfl paAlro-
TeJrecnorror\,r lOurlepa co cxopocrEro 1" B cer(yHAy, qro noaBofl.fler AeJIarb
ctrcreMa yrpaBJregr.fl paAr{oreJrecxoua [10]. Illupuna Auarpar{Nlbl HanpaRJIeH-
Eocrrr r lf-rnocxocrrr Fra ypoBHC 3 d6, nonyueHlla"fl ycpeAHelII{e}I p.EAa perl,Icr-
porpaMb{, cocraBr{Jra l',6 ]_ 0',2, B E-unocxocru - l','7 r 0',2 ($ur. 5, a).
Onpegenenuue eHcneprrr,reHTaJrbHo Br{aqeHl{r{ AI4arpaNIN,r HarlpaBJIeHHocrl{
PT-22 na l,-B atu 6ruaxw H pacrlerHblrll.

Sanr,rcr ilpoxolr{AeHI4tr JIoHaJrr,Hr,rx ucrorlnlaItoB paAI4ouBryqeEu.E, cBfr-
BaHHr,rx c anrl{BHr,rMr.r o6ractalrra ua Co.nuqe, Tax}rte IroATBep}r(AaIor, lITo IrII4-
prlrra Ar,rarpaMMr,r HanpaBJreHrrocrrr no ro.rloBr4HHoit MollHocru 6.nr.raxa H o[pe-
AeJIeHHbIM no ua6.nrogeHl{rrM paAllol4sJryaleHrrfl IOuntepa (r[ur. 5,16).
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B saHltroqesuo aBropbr trptrEoc.rrr csoro 6naroAapEocrb B. 14. flerpoueuon
3a aftruBEoe yqacrr,re B r{SroroBJreEr4tr ysJroB paAE0Merpa.

{3 uexa6ps 1966 r.

.llrreparypa
1 B. B. )It e.rr e B rr f n o B. Pa4uora.nyuenne Cotnqa rr trJrauer, I4ag-no <Hayna>,

1984.
2. M. P. [t y r g ro. Pa4noactpououur. tr{JI, 1961.
3. A, E. CalroMoEoBr,rq. Tpylr,r @I4AH, 7962, 16,52,
4. y, B. X a rr r rr Jr r, A rl rr. Co;lneqsbre AaEEbre, 1965, 8, 46.
5. Ht. O. .( e u lr c c. Pa4noicr:pouor.rnR. I4JI, 1961.
6, O. I. B q qg I n. Asreusr,r c neMexasuqecftEM ABrrE(eEEeM.uyra. I4a4-no <Cosercnoe

pa4uo>, 1965.
7. I!.. Aj^ESauon, I{. I. MorceeB. I{ar. ltpnucnot acrpo{ra. 06c., 1g65,

34, 53.
8. A. A. It y a tlr ur, A. E, C a Jr oM oE oB rr v. Pa4roacrporoMrrqecnre MeroAEt

^ rerrepenr'rfi trapaMerpoB aEreEE. tr{a4-no <Coserc(oe pa4uol, 1g64.
.9. 4. 9. I " 

p, eft, Texnuna CBrI, t. 1. lls4-uo <Coeercroe pa4uo>, 1g65.(0. B. H. I4naEoB, I4. I. MorceeB, P. f, MoErrr, -Hacr, rou, crp. l4l.



He II truercT arolraJlbrroe .pacnpeAerrer.l.re (r[ur. 2,4,5), r{oropoe tvromEo o6rgcurri, r.nrr.n-
Eren 6olr,rror)i ortnvecno{ Lrlqr'\ l.r neoTliiopo,rlrocred cpeqri, (t{rrr. 3). flonrnepnrgaercr
ffpeIrloJlo]r{efific o rolr!.Iro Z And flBJr.flercr] uuoiiuoli aseanoii. cocrorrTrrclr rr3 xo.rorrrror()

HAYIT CCCIJ

I4 3 B E CT Vl.fI It P bIM CI( O fi A CT P O O Ii SIzIqE C I{ O fi O B C EpB A T O p II I{
Toar XXXVIII, 1967 r.

CIIETTTPOOOTOMETPI,{IIECKOE ?ICCJIEIOBAHIiIE Z And
B 1960-1965 rr.
A, A, Boa.'pacUN

fI pouane4erro tll'olHI\ecrRJIeHrre ]r l(a]I],r orrrocrrrcJrLilble (1,r. :100)
B[{IIccIIoErrrrIx;lrrrrllli (ra6.rr. 5). IIaiilero pac[pe/{eJretrrre Erreprrr[ B r{eflpepriBlrorr ctrexrpe
(tl,nr. 1). flotiaaa,o, rrro orrrocrrreJrr,Hrie ,roroor.rruro.*;i;";;;;i-;r;;;i-H.-ii;'i:
He II tlueroT auolraJlbrroe pacnpeAeJrerlr.re (ilrur. 2. 4. 5). r(oronoe rlrolnuo o6r,rcrrrmr, n.nrrrj

ffpeIlroJlo]r{efific o TolI, AUOITUOTT BBeSAOr{, cocrotrrqelr rI3 xoJrol[floro

155

I{oMrrorreEra M2 III rr ropflqero ItapJrI,II{a rI nonpy}RerrEoi:i u o6trano rroErraoBarruoro raaa
TIrtra nJrarrerapuoii r:ylrauuocrn.

A SIT]iC'J]]iOPIIOTOX,I]IiIIiIC INV]]S'J'IGATIOi\ OF Z ANJ) IN 1960-1965, bY
A, A. Bouarcltult.-- \^l'Le idontificaiion is calriotl out, and rclat,ive intensities (fFI^ : 100)
oj. crrlission iiuos (table 5) .alc given. 'Ihe encrgy distrihution in continuous Spectrum
(fig. 1) is forrucl. It is shown thaI retat,ive intensit,i6i of I], FIe l, Ilc Ii emissiol liries have
the anomalous rlistlibution (fig. 2,4, :r) u,1rir-h can be erpiaineil'by thc influencc of the lar-
g.e opl.ical thicl<ness and oI nrcdiunr hutclol;t;ncitics (iig. 3).'Ihe iuppositilon is confirmed
l,lrat Z Artl is a lrirrulv stur, consisLirr3 of tlrc colrl cornlroncrrt Ill I li arrd ,r lrt_rL rlwar[ and
srrJrrrrtrgirrg iuto a uloud oI l,hc iorrizoil gas oI a planotlry nclrrrla [ypc.

3nea4a 'z And (i{D 221650, BD J- 4B'2r093) flBrrflercrr Har6oree r{aBecr-
rrbrlr rrJrerroM r4HrepecHor:r rpynnEr rre6ecHr,rx o6renron - cuMSuoruqecHr4x
tsBCBI. trl[x ocnonnafl oco6eHFroclb - npr4cyrcrBr4e B crrenrpe xapaHrepEbrx
uellr sBeaALI IIoBAHeIo cleHrpaJIbllolo HJIacca (nonoCu TiO) u eMr.rcorlotrHbrx
.ur{rrr,{i,i Bbrcomoro BoB6yE{AeHur (Hc II, [Ne V], [Fe VIII). Itpoue roro, our,r
\apaKTepI4SyroTcfl IrerpaBI,IJIbI{bI}{ lISN{eI{eHIreM 6leCxa, f{aIoN{I{IIarox{r{M He-
5o,tt urae BcrILIlIItI4, 3r'o 4aro ocl.IoBaHrre rraBBarb rar(rre aBeBI{r,r HoBoloAodrrbrrrfi.

C)nexrpa"nr,uLle I4ccJlel(oBaur.rfi Z Ancl HarraJrr.rcb rrorrrr{ 50 ner uaaa4 II.na-
cHerroM [1] r,r c rex rrop ilpoBollrrrcfl AoBoJrbHo rrHrerrcr{RHo. Vorauon;rreHo, rrro
c yBelr4qerrr{eM .Epr(ocrlr 3Be3Ar;r r,rcqe3aror rroJrocbl TiO ra fiagaer crerregr,
Bo36yH{AeHI,Ifl ar{r4ccr{orIHoro cler{rpa [2 ] . ]tpoue roro, 6r,uro HafiAeHo, .r1.o

rrytleBafl Cltopocrb TaHlHe I4C[6ITLIBaCT I,I3MeIIeIlI4fl c aM[.III{ryAoft ,-30 nil,lcen
r{ nepr4oAoM *680,1 [3]. trtlcc,neAoBaHrrfl r{erpepr,urHoro cner(rpa [4-6] uo-
HaBaJll4, rlro^Ira6JrloAaeMoe paclpeAeJreHr,re aHeprr4rr B cleHrpaJrr,Hoft o6racrr4
(i000-3700 A 6,uueno H pacnpeAeJreur4ro EHeprurr B crrexrpe a6corrorHo qepHoro
l'e"rra c rer{neparypoit r ^,6000'H.

Ilo.rroxrenrae c I,{ccJIeAoBaHr,reM aMr{ccr{ourroro Jrtarleiiqaroro o[enTpa Brra-
.II{TeJIbHo xyme, Pa6ora [7] sn;rnerc-rl eAr,rrrcrBeHuofi, coAep]naqeff r4urenctrB-
HOCrtr nr.rnuft Ar.8 6o.lrbrrroro rrr{cJra Jrr,ru\lrt. Mem4y reM r4ccJretr{oBar{tre Jrr{Heft-
t]aTol.0 cueHTpa rlpeAcTaBJrfleTcrl BecbMa Bamr-rr,rM AJIfi TIOIIT4MaIII,LfI [pIIpOAbI
Z Nfl. B 1960 r. 6LUII,I Haqarbl cr{creMarr.Itlecnrre crenrpoilloroMerprrqecrrre
Ha6rroAerrurr aroii sBeBAr,r. llpe4napr,rreJrrrubre peayJrbrarlr Ha6rioAeHuir 1960,
1962 n 1963 rr. 6r,rnra ony6.nl4noBaHbr paHee [6,8,9]. 34ecs 6y4yr rrpr{BeAerrbr
pe3yrrrrrarrr r{a6rrroAerrr,rir 1964 v 1965 rr., a rax}r(e Aa,rrr,Eeft[r{e peayJrbrarbr
o6pn6olrtr.r rr.l6.rrroilerrrii I960-1963 rr.



l. H:\B"TIIOAEHI4fI

B 1964 u 1965 rr. Ha crrer(rporpa{re CTI-72 t91 rerlecxorla 2,6 ,v,

uM. l. A. Illaiiua 6r,rno uo.ryqeso 17 cnenrporpauu Z And c Arlcrepcrlefi
B0 Llnn. IIIecrr cnexrporparrrr rrorryrreHo rra 6ecrqenenou cuexrporpar[e
CII-79 [6] c Arlcnepcraeir 180 Alam.llocxo;rrxy r{Hrerrcl{Brlocrs runtrii B ctrexr-
pe Z And MeH.rrerc.fl B BecbMa 6orr,rulrx npeAeJrax, To AJLrr rloJlyqeHlrfl HaAe)r{HbIx

I{aHrrbrx o6 ux orgocurenr,uofi I,IHTcHc}rBr.rocrl,I Bper,Ifr 0r{crloBrrq}IIt N'IeHflJrocb or
10m [o 5l'. !,aunne o cnexrporpaMrlax npIdBeI[eHI{ n ra6.rl. 1.

Ta6;rlrqa 1

Aara | 
,*.no,,o," l.:"r:::r:x'l *o,,,,,nrr*

7964 r.
9.VIII *

(0. VIII '
{4. IX

26. IX
28.IX

2.X
6.X
B.X
9.X

24.Xrr

lm, 5m, {om
3m, lbm, 6m
th
2h
^hJ

30m
2tt

3h3o*
5h
20m
ohJ
t0m
32m
lh3bm

2h36m
2h

l0rIr
2Orn

50m

5000-3300
5000-:1300
4900-3400
5000-3400
5 t 00-3400
5000 -3400
z+900-11400

6400-3ri00
6ti0{l-:1500
6ii00-4000
6600-3500
4900-:t400
5100-3400
5 r 00-3400

5t00- 3300
5l 00-32+00
4900-3800
21900-l'i800

5000-3/+00

Cumnnfi
))

Vnnepeuunii
Crlrrnr,rfi

)
Vuepernr,rr:i

ta
Cna6rrfi
Vnaepenurrfi
Oqenr c,rra6srfi

Cna6nfi
Viuepennnfr
Cullrnnfi

))

Vnrepennnri
)

()rreHB cilaour,
Cna6rrfi
Vnrepenulrft

{965 r.
5. rx
27. X
213. X

* Eecqeneosre creH'rporpaMMbr, noryrroHHble oo cfloHTporpa-
$ou CII-79 [6].

B nepnolr cro,[6qo ra6n. 1. rprlBeAeHa Aa'ra noryqeutrrr cner(rporpaMMhl,
BO BTOpOI{ - npOAOJI}I{I4TeJILHOCTb AI{CIIOBI{UflI{, B TpeTLeI{ Aa}Ia C[eI(TpaJIb-
rrafl o6Jracrb, B ltoropyrc nonaAaror JItr{HIrrI, r{MerotqI,Ie upl,Il'oAHylo 4n,rr (loro-
r\{eTptrpoBaHr{-fl rIJrorEocrrr, L{ B alerBepToM c't'o.rr6qe upI{BeAeHa xapaHrepI4crI4Ka
rrHreHcr{BHocrr{ Ha6JrioAaeMoro KoHrr4HyyN,ra.

Bpelrr norryqeHu.E crrefirpol'par,rN[ n116r,rpanocr raHI4M o6paaolr, qto6tr
BBeBAa Ha-\oAtrJrilcb s6nllera Nrepl{Ar4aHa. O6H.{uo arraqeul{e sec z He rIpeBLI[IaJro
BeJrrrqr,rHl,r 1|.,20. Jllrrur, AJr,rr crrerrporpaNrMrr c ar(cnoBr{Itrr{efi th35m 24.XII 1964 r.
DTa Be[uquHa 6rr;ra paBHa 1,35 4,rn ccpeArrHbr er(crlo3r{qr{I4.

O4uonpeueuHo c Ha6.[roAeHr{rrMr{ Z And .r'r'o6u r{cr(Jrloqr,rrb BJII,rfrl{rae BeM-

nofi arlrocr[epr,r Ir Ha6rro/tarer],Hol'I annaparyphr, 6r,t,ru nrrlo;rHeHll Ha6[IoAe-
Er,rrr cranAaprHbr\ anea4 GC 33021 (ll3 V), 2 Cyg (83 IV), GC 918 (BB V).
Bpeun ua6;rro4enuii crar{AaprHbrx BBeBA 6rrro nrr6parlo rar(Llrr o6paaona, aIro6LI

Irx noJrolrieHpre Ha ue6e 6r,rno 6;nnaxuM n noJrolr{eEr4rc Z And B NroMeHT ee lla-
6;rro4erura. Pacrrocrb lsec z7 Arrrl - sec 2".".,r,,1 He rlpeBLIua.na 0,10, floarouy r{o}ItHo,
HaAcflTbc.s, rrro BJrrrfrHr,re atuocrpepuoli 4racnepcr{rr Ha or}rocr,rTeJrbHr,Ie L{I{-'

TEHCI{BHOCTI{ AMIICCIIOHTTITX TTAUT fi HEBEJII{HO.
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Bce cnexrporpaMMbr obrJrr4 r4aMepenri rra lrr,rnpo,.[orolrerpe ]tpumcnofi acrpo-
tpuauuecxoi,t o6cepaaropr,rr,r, perr{crpi4pyroqeM crrexrp HerrocpeAorBerrr{o B rlH-
teHcl{Bl'Iocrrrx. Cuexrporparn{6l, r.nrcrorqr,re Aocraroqrryro nJrorrloorr, Herartr{Ba,
trotrrlr BcelAa rIoHaBrIBaIor IIpr{BHar{r{ cum6uo'r'r,rqecxoro cflemTpa: uoJrochl rro-
lJlor{eur{.rr TiO u crrJrbHbre a]tlrccrioHHbre Jrr.rnr{r,{ I{e II, Ilte VII] ll lp.

IIpu paccuorper{r.rr 4pyrort crau6uo.rra.recnoii anea4u AG Peg Ii0l 6nrro
uoltaBar'IO, rrro oHa flBirrrercfr 4aoiiuort anee4ofi, coctoalqer,l r13 xoJroAHoro
rr{r'aHra'ruua 1\{3 III la ropnuero r(apJrr,rxa. O6e BBeBAlr or(py}HeH6r AoBorrbHo
unornoi.i raeonoft rlMaHrrocrbro. flocxo.rrr,Hy AG Peg n 7, Aud raueror roxoxrr.re
clrer{TpaJrLHbIe xapaHTepI'IclI4I(I'I, To r,Ibr rIpI4MeI[ ollIcaHIIyIo B],I[Ie MoAeJIb
AG Peg B r{arrecrrro pa6oueft r{oAeJrr{ r,r AJrfl Z And.

2. CtIEr(Ti) tIoIrTorrIEHI4fl

Hax orue.raJrocb Brrrrre, B cnexrpe Z And orqerJrr4Bo BrrAHr,I rloJrocbl onuctr
TI4TaHa. Hpo,ue HI4x, B cneHTpe raHll{e orqerJll{Bo aaMerHa Jlr{Hrr.fi trorJIoIIIeHrIff
?"4227 ueiitpa.rrr,uoro HaJrr,r{rlfl. Jlunlrrr r{onr4aoBarruoto Ha.Trbt-U{.fl },3933 r,r
1,3968 rre yAaJrocb o6uapymurb Ha lraur{x crer{rporpaMMax. B cuexrpe Z And
s 1965 r. nprlcytcrBylor eule HecKoJILHo c.na6r,r.r rr cpaBr{r,rre"uruo yaHux rlruufi
trorflolItreHr{r n paitone iltrr]JLlLr FIr, xoTop.ure Hy}nAarorc.rr B AaJrr,Hefiruux uccne-
AoBalrr.rrrx c [pr{BJreqeHr,{eh{ cneHrporparrM c 6o.nee nrrcoxor,:i 71ucuepcrtefi.

CparucHr.re ciler{TporparfM, noJryqeHrr},Ix B TerIeIrI4e Mec-flI{a, rloI{aBaJro,
qro Ba 3ro BpeM.E clrenrp rlor.rlorrleHl{fl cyrqecrBeHrro He rfeHrrJlca. floarorry
MLI ycpeAI{uJru BHaqeHIltI cHaaIHoB y roJroB rroJroc TiO f 'lf ll rf egrpalbHsrx ocra-
ToarHr,rx r{HreH0l.{BHoc,r'efi ;rranrara ?'"4227 Ca I. Peay"rr6Tarrr rrpr.rBeAeubr a ra6r. 2
orlleJrbrro AJrrr HalnAoti cepvu na6lro4eur,rfi.

'Ia6rrqa 2

l,A

4955
4761

0, 78

0,83
0, 79

0,78
0,78
0,80

0,72
0,79

0,51
0,70

| ",- 
ca, Jrr{rrr{F 1e63 cesr. 

| 
.rr,1'lo"*. 1e64 Aen. 

| 
,*, 

"*r.

TiO ct (0,1)
TiO r (0,2)

4227 
I

CaI{ o,eo I o,as 0, 82 0, 61

/],anur,re 06 nntencr.rBHocr.sx .nnrluii T,t rroJroc rrorJrou{eHrr.E B crrer(Tpe
7, And n 1960 r. r,a,l4eur,r ro crrenrporpaMN{aM (4ucuepcr,a lG J^latn),,rory-
areHHriM sa 120" reJrecnorre ,lfr,rncnofi o6cepnatopr,rr,r [B], a Arr.E lg63 r. -rra ocHoBaHr{r,r cneHrporpaM}r, rroJryrreHH6rx Ha crreH.r.porpa{e cll-72 rene-
cr{ora 3TII1 Itpnucnoit acrporfraer,ruecxoii o6cepoaropr.lra [g].

tr4a,ra6;r. 2 nnguo, arro (cr.rra)) cnexrpa rrorJrou{eur.rfl MeurrJraob co BpeMe-
neu. Hara6oilee qermo ou 6rr;r BrrAerr n 1965 r., a uau6o.rree o.ua6o - n 1968 r.'Ctc4yel Taltllte o6parrnT r BI{I{MaHr.rc, rrro ocraroqHa.E rrHTerrcrrBtrocT}, [r\rltlu
?'1t227 Ca I r', > 0,6, B ro BpeMfl fiaH y HopMaJrblrlrx BBeBA rroaAuero c[en-
TpaJILHolo r{Jracca osa 6.rrr.rana x uynro. 3ro o3Harlaer, rrro uenpeprralrrut
crreHrp Z Alird coaAalor Hccr(oJrblto rrcroalHr{KoR, qro ctr{JrsHo BarpyA}rfler HJrac-
cra{-,rrxarlr,rLo ec -\o,rro.1uuii xo[rnoHeur'-br.

flocle paBJIoiI{eHIlrr HetlpepblBrrolo oncrtrpa Ha cocraBJrrrrou{r{e (ciu.uuxre)
yl(aJlocb I,ICnpaBI,Irb na6;rto4aemrre cxarrltl4 y [oJroc 'IiO u orrl]eAeJrrirb crren-
rptr"ur,nr,rft HJracc xonoTluoi.i noMLroHeHl'r{ - M2.

14ccre4yeuue cileHrporpal{Mrr He rf oBBoJr.flror otrpeAeJrrrrb r(Jracc cBerrr-
MoCTIl. J,Ioe.Ionty, KaK I{ B cJIyIIae AG Peg, MI{ BocTIoJIbByeMO'I OJIeAyIOqI{MI{
coo6pameuranl,u.r, Ecln xoJroAr{arr HoMrroHeHTa z A:nd qsJurercfl aseetroft r.lras-
uor,i uoctre4ollarc,rrbHocrr{, ro npfi ll,It): {l)n u, t).tu : 10r. 9 orra Acr}HHa
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EaxoAr4rbc.E Ha pacorojruufi. -6 nc {tl : 0" 12) Or Co,rrqa. Ognaro CorJracHu
[11] uueertr

n: *0",021+0,013. (1)

0ro oeua.raer, qro xoJIoAHa[ Ito]\,rfiorreHTa Z And ile trBJrflercn sneaqofi rran-
uor,i nocne4oBarcJrbHocur. C trlpyroli cropoutr, Tanlrie MaJroBepor{rHo, rrro oHa
cBepxruraEr, nocroJrbrty ilpr{ l'I ,.: -.6" Z And 6r,ua 6rr y4a,rena or Hac Ha

-25 nnc I,I pacnoJlaranacr, 6r,r Ba npeAeJrarlr.r r.raruefi larartrrarrn. TaHurvr o6pa-
3o1\{, BepoflTl.rel,f B0ero xoJIoAHarr noN,rrroEerrra Z And [prIHaI{xeH{I,rT r( rr4raHTa]\,I,
Ilr\,reer HJIacc cBerr,rl{ocrrr III u pacnoJralaercrr Ha pacc'to,Enralr {,0 Hnc o,1: :aac,
qTO BlrOJrHe lrpl4eMJretr{O.

3. III,]IIPEPbI]]IIIIITI CTEIITP

Pacnpe4eleur.rc ar{eprr,rrr B HoripepbrBr{or,r crrexrpe Z And npereprreJro aa-
ilreTHbre ,rSMeHeHr4tr B realeHtrre Harrrr{x ua6.nro4euufi. 3Tn r,rgrreHerrrlfr nporrcxo-
Ar,r"llr,r AoBoJrbHo r{eAJreHlro r{ B rerleur,re o4Irolt ceprlr{ ua6;rro4enurlr He trpeBr,r-
ruaJrr,r ouru6oH ualrepenr,rii. Ha rfrar. t cneea rrpel{craBJreur,r na6nro4aelrbre
pacrpe/(eJreHrtn DHeprr,rr,r B cnefirpe Z Ard AJrfl paBri,rqHr;rx rrolreHron na6nro4e-
nui,i. ll 1962 t. crrexrporpauvnt Z And 6u.,ru [oJryrreH],r c noMorqbro 6ecrqere-
Bolo creHrporpat[a (lB0 Llun), r,r rroaroMy na6;rro4ae]roe pacrpeAeJicHue
aHeprr{r,1 r{Meer rreHrrrrre Aetailefi, qerr B lpyrl,Ie 4arr,r. Ilocnorsxy Z Ancl pac-
rroJrolr{eHa I{a Brrttqr{reJlbHor{ paocroflHl{I{ o'f Co,rnqa (-.- 1000 nc), ro Ea6JrIoAae-
[,Ioe paCnpeAeJIeHI,Ie 0HepII'II'I B HenpepLIBHOI\I cllel(rpe oTrIIoqeHo I'Ie]I{SBeAAHIiIII
rrorJrolqerrr4eN{. I{ conia.rrcur4lo, Mbr He lloxteNr rorluo vrlecrb BJITITIHTIe N,re?fi-

BBeBAHoro [orJror]\eHlrfl, TaK Hart rraNr He yAaJlocb rtalillr ory6.rtraHonaHHr,rx pe-
ByJrr,TaroB r,rccJre4oBarrlrfl lrclr{BBe3r(Horo rorJlolr{enr{fl B rlanpaBJrenvw Z Alncl.
B [6] 6ruo npuHflro A.,,0=,0,1r ua ocrroBaHrrl{ BeJrr'Irlr,rrr};I [orJrorqeHl{rr B ua-
rrprrRreHr.rrr 6nr.ra.uextarqeft n,uorqaTlHin Itanreiiua tLzl. C 4pyrort croponbr, Ha
ocnoBalrr{u 6oree o6u{ero o6aopa pacflpe;IeJrer{r{fl r\re}r{Blreo[rrofo [oI'JIorqeEr4.E
e la,raxruxe [13] \ta Z And nplr r .- 1,0 HtLc Haxor.uv Arr _- 1'',3 )_0",2.
Itax ar.t4nnr, pa3Jrr.ralrre AoBoJILHo Be.[rIHo rl yroqHeHr,re BelI4tIrIHr,I Ar,r. tpe6yet:
cileur.raJrbHoro rrocJreAouaHu.rr. tI'r'o6rI Lrlrerb BoaN{oiltr{ocrL cyAI{Tb o lleJrI{qI,Ir{e
noel.roinuoli ouur6xll, BoBrrLIHarorqeii raa-aa orcyrcrBrrrr I.I.rAelr{H.6Ix l{&HH[IX
o Melr{BBeSAHOTI IIOrJrOLr{eHr{r4, Ni6r npoBeAeM 4alr,ueliuree paccr,rol]IleHr.re rre-
rrpepbrBHoro cfiexrprl Z A:nd AJr.fl AByx cJrytlaeB: Arg:0"',0 n Ars: t'",5. I-Ia
c[ur. I crrpaBa rrpe/{craB.rrenr,r pacnpeAeJreHr{.a aHeprI4I,r B rrenpepblBHo}{ clremrpe
Z And, trcnpaBireHHbre Ba rre)r{3Re3,r{rroe fiorJrorleHr.le.

O6rqufi Bru clenrpa Z And Aaer ocHoBarrrre npeAnoJlAlarlr, rITo HerrpepblB-
nr,rfi cueH'rp coBAaerca uo xpaitueii rrepe rpeN[rr rrcr]oqHr.lr{aNrI{ r.rBrIyqeHHtr;
xoro4uuli anee4ot M2 III. raaonoii ryrraHHocrlro u loprrqefi enea4oft. B Ha-
qccrBe pacflpeAe.qeHllrl sHeprI,Ir,I B crrex'l'pe xt,nogrror,i sBesALI nrr,r 6y4elt r,rc-

rroJrbaoB&rb pacnpelleJrcHr,re oHeprrlrr B crrer('rpo BReBAi,I [42 III FID 150102,
naii4eunoe Ha ocHoBaHI,II,I cileHTporpaMII, ItoJr]rI€HHTIX II& tlnem'tporpa$e
CII-72 reJrecxollrr STIIL f[arree 6y4cu rpeAIIo.rararb, tl'ro oBerleHue BoAopo/\a
lpu T ,: 17 000' I( rr rt" > 10'r c.,rt,- 3 ;locrar:oalHo \opouo rpe/{craBrIfler cBerIeHI,It)

ryr\{ar{Hocrr{ B HenpepbrB}ror,r crcnrpe. 'l'eoperuuecxfl 66rilo fiol{aaaHo [13], qlo
raaoBafr rylralrHocrb, cBeqeHtrre xotopoi.i noa6yxrgaerctl ucryqeHller{, I{e NIo-

)r{er r4MerE, 7',, > 20 000" I( TJTaBHLIM o6pasori rra-Ba rlorepb arreprl4r{ oireri*
rpoHEoro raaa rra noa6yxt4eur,re JILII{I4I4 .nar,fuaRoncnoit ceprau. C qpyroir ct'o-
ponbr, cna6ocrr, Salpe[{el{Htlx ruuuii B cneHrpe Z And IIo cpaBHeHI,IIo co
cnenrpnNrr{ rrJraHerapHr,Ix ryNraHrrocreii oana.raer, rITo uorcpll eHeprrII,I EJreK-

TpoHatull B TyMaHHocrrt Z Alcl x'reHbrrre, rler,yl B rrJrarrcriipHL,I-\ TyNIaHlIocra-{.
lloo'riruy L,r6I ilprrH.sJrv 1'n:17 000" K, Ho't'opan HecnoJILHo Bllrire, qer{ AJIrI
rrJr aHerapHr{x rvlrarrnocrei,i.

B or.rrn.rr.re ol AG Peg a cJrytln" Z And nprrcyrcrBr.re ropnueii Hor,rloHeHrbr
He o6napyxuntrercr HerrocpeAcrBer{Ho npI{ paccMorpeHrII,r cner{rporpa}'INr.
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CDnr. 1. Pacnpe,qeUealle e[epr[!I B EeIlpepHBIIOlI CIIeRTpe Z_ And 6e^g ytleTa BJtllrlnlltl
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fIo-cno.rrnHy cIreI{Tp TyMaHHocrr{ rrMee:r Br,rconyrc crerrerlb roa6yrx4euuff, TaH r(aK
Ea6rloAarorcfi. Irnlrntr He II, [Ne V], tFe ViI] tr Ap., ro *orxuro crrtr{r&rb, q1s
reMleparypa noa6ymgaroqeft sBeBAbI oileHb Br,rcoHa. llpu nuooxr{x reMrrepa-
rypax paclpeAeJrerrr4e OHeprr4r{ B HotrpepbrBrroM crreHrpe cla6o saBr{cr,rr or
relrneparyprr. floarolry N[6r rrpr{Me}r, .rro paclpeAeJreHr,re sHeprrrr4 B crregrpe
ropruefi HoMrroHeHrbr 0ry-qlg H pacrpeAeJrelrrrro 3Hep.r.rr s cner("pe a6conrornoqepHoro rerra c 7 .- 105"I(.

tr4ran, r{Mefl rpr,r paarrr{qulrx paclpeAeJreuu.s, Hai,lAer,r ra1oe ooorHorrrer{r4e
MelItAy HrrMtrr' 'Iro6rr cyr{rfapHoe_pacnpeAeJreHr4e coorBe'rcrBoBaJro ua6nro4ae-
MoMy. C aroli qeJrLIo 4la 10 nr,r6paunitx sHa.reHr.rr,i AJrr.rr{ BoJrrr 66rnlr cocras-
Jrerrl{ ypatsHeHr4fr Tr,rra

Iyznfi * /.r, U * Irop. asz: JHa6n.

mm
0,0 1,5

(2)

B peayllrare peueHI,LrI ne6rrro.Inofi cr4creMbr ypaauenuit cuoco6onr uar.r-
r\{errb[rr'[x r(BaAparoB 6rtn onpe4eJreH Br(JraA fta]HAOTO r4CTOqHr.rHa u o601ee ,rny_rleur,re z And 4na arr6pauurlx gruu uoorr. B ta'6n. 3 ,rprurqu"u, AoJrrr r{BJry-
lIeHI4fI' BHoCI4MbIe pailIIEIMI{ I{cToqHIIHaMrI, AIIrt IIeI(OTopbI-\. yqacTxoB CIIe(Tpa,Hpoue roro, 6s,oo uan4eno paclpeAeJr€Hrre eHeprrrr{ B cyi\[MapHoM cneHTpe
aje3A_ul_ry?_ III, nogopo4uoro raaa c T": 17 000. f< , "roprre, 

BBeBAbr cT :-l)i' o K, xo,ropoe-[peAcraBJreuo r(pyxrxaMrr Ha {rar. l. '
I4a paccuorpeHlT t[ur. 1 cJreAyer, ,ro ,,u* u 

"oynu. 
Ar, - 0.r,0, ram u

: :"{ruu Ars : t"',5 y4aerc-E xoporo upeAcraBrrru huOr,oriu"Moe pacupeAe-
JreHr,e sHepru,n B HerrpepBrBHOM Crrer(rpe. ltax cJreAyer raa ra6n. 3, yver #;;-
HI4'fi Melr{SBeaAlroro [orJIoqeHl4rr trpIrBeJr r( yMeEr,meEI4IIo AoJrr{ xono4uofi BBeBAbIu yBeluqeHuro 40.nefi raSa r{ ropauefi 3Be3Ahr. tr{aMeseE[s B r{eJroM HeBe.[rrHrr,Jlrrlrrb B orAeJrblrbrx cfiyqa.Ex oHu AocrtrfarcT Mrrolr(r4reng Z.
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tr{r'r'lepecuo paccMorperb, Har( I4BNreHtrrc.E Bn,qaA6r r4crourrr{noB r{BjryrleHr{.aIIPI{ I,I3}{EfIEHI,II,I NPI4HfITI,I-{ ilAPAMETPOB. BrrrUo OTMEqAJIOCb, II'I'O I{SMEHEIIIIC
TeMnepi\Typrr ropnuefi SB0BAI;I He BrIBoBer I{BMeHeHr{rr orHocr,rreJrbrroro pacilpe-
AeJIeITI{traHeprr{rr B ee crrertrpe, T. e. AoJrfl E3ryrleHr4rr r.opflrler,i anea4tr He BaBrr_
cI'Ir or ee rellneptlryprr- floaroMy paccMorplrM BJrr{flr-rrrc r{BrreHeHr{E crren,r,paJrr,-
HOrO HJraCCa xo;rro4uoft noMrroHer{rbr r4 eJler{rpotruoft .lelrneparypr{ BoAopoA-Horo ra,a. flocxo.rrrxy^^ua6"n-ro4aenrbre HenpepbrB'Lre crer(rpo, i i"a &"ari,MelnAy co6oit 4;ra 1960 u 1965 "r., c o4ubfi crollour,r, rn 4r" oLr.r.arrbuhrx Aar,
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c Apyroft cTopoHbr, ro AJrtr'J KpaTHocrr,{ MbI orpaHuql{Mcfl paccMorpeEtreM [aH-
rrrrx 1960 u 7964 rr., He rrctrpaBrreHubrx Ba BJrrd.flrrr4e lre)fiBBeB[Iloro florJrorqe-
ulrg. B ra6t. 4 [pr,rBeAeHbr Aoilrl r.rarytlcul{.rr. Blrocr4Mrre r(a}I{[brM Ea rpex pac-
cMarpI,IBaeMbIx ucroquilI{ou, rIpI{ }, : z1360 A.

Ta0rtrrIa 4

Xo.,toJIrtan noNIlro.I0rITiI
['al
I'oplr,ritrr rioltiro rrcrira

0,67
0, t r

0,Z',)

0, 69

0,01
0,27

0 ,67
0,1l
(\ r,)

0,65
0,t4t
0, t9

0,34
0,,l B

0,48

0, 38

0, 08
o,r,t4

0, 33

0, t8
0,49

0,31
0,25
0,44

l4e ta6,rr, 4 cnegyer', ilro r,rgMeHeHr4e rlapai\{erpoB BJIrr.rIer B ocrroBnoM Ha

Aojrro rr3JryrreErrrr BoAopoArroro raBa, Horopafl yMel{bltraercfl s 3-5 paB rlpil
rraAerrprfi eJrer(rpoHrroit leuneparyprr or 20 000 no 10 000'K. flocxonrry
ourll6xr4 B crrefiTpaJl,Hofi HJraccr.r{uraqura xo.noguofi HoMtrolreuTbr He IrpeBEr-
rrraror oArroro noAHJIaCca I{ OJIeKTpOEHaTI reM[eparypa faSa oqeHeHa c roqllo-
crr,ro 3000" I(, to oruz6lta B orpegeJleul{tr AortII I4sIyqeELIfl raaa 6yger aalueruo
MeHLIIIe.

'I'axlru o6paBoM, l,lolT{rro crlr4Tarb) qro AoJIr.{ Ilaryrlenufl pa3rr4qubrx ucros-
rrrrr(oB, npr{BeAeHHErr e 'r'a6r. 3, ne co4ep}nar olul,16fiy, rlpeBhlmaro[1yrc ]IEo-
)t/.]/'.renb 2,

zr. 0MlICCil OHH f,I Ei JI I,IIII4 I4

IJ ra6.n. 5 upune4ennr norapu$ubr cpeArlrx oruocrlreJrbubrx r{trTel{ctrBuocreft
oMr,rcorronrrlrx Jlr4rrr{ft (/np : 100) anx pagJlr4ql{brx trepl{oAoB na6lro,qeuuli

Z Atd, r4crlpaBJreunr,rx Ba I{IIcTpyMesraJIbIIoe IdcI(a}HeHI,Ie. !,aunrre Rns 1960 r.
orrpeAeJrerllr Ha ocuoBarrllrl cirenTporpaMM, troilyqenHblx r.a_ 120" Tenecxone
JhaxcHofi o6cepnaropl{rr, a ArIfl 1963 r. Ba.flrbr B ocrroBlroM IdB [9]. B uocne4ueu
cro;r6qe npr{BeAeHa tror1paBHa Ba BJlr4.flrrl,re Me}fi3Be3AEOrO [OrJrOrqeutrrfl,
A r.g - \*, 5.

- "13 
Hourle ra6;rlrqr,r trpraBeler{br Ha6[roAaeMr,Ie eKBI{BaJIeIrrEbre mupulrbr JII{-

rraii H.., n 1{s.
ILa ta6t- 5 cnegyer, qro oruocrtTeJrbHr,re uHTerrcI{BHocrvl eMrzccfrorrHbrx JrI4-

nrnit ges.srorc.s Co BpeMeIIeM. B aroru oruoltreulll{ rlaIIItr Ea6JIIOAeEE.fl rpy6o
Nrolr{Ho pasAeJrr,lrb rra ABe rpyrnr,r: 1960 n 1965 rr., HorAa Z And H&Xo[I{Jr&crr
n r;ry6oHou Mr{IrtrMyMe, frL962, 1963, 1964 rr., KolAa Z And uMeJIa cpe4uuft
6;recx. Ta6r. 6 xapafirepr{Byer o6rqyro H.aprlrlry trponcxo4uBmflx zBMeHeuuft.

flpu yueur,rueuur.r 6recna BBeBIInT Boapacraer cretreub Bo36yx{Aetru.rl ryMaH-
Irocrr,r. Panee 6r,rno uonagauo, rITo AoJIg llgJlyqegtrfl rop.flrleft KoMIroEeHTr,I

rrpr{ aroM uaAaer. Cre4ora'reublro, [pI[ yMeEbIueEIrr.{ 6recna Z And' Bospacraer
Ter4rrepaTypa rop.flrlefi r(oMtror{eETEr,

Paccuorpult orl{ocr{TeJIbur,re r{ETelrcraBrrocrrr lru.rnfr. paarutlnlrx aJIeIlIeH-
ron. Ha $ur. 2 [peAcraBJleu 6aur,lrepoBcr(rlfi AenpeMetrr B cllexrpe Z And
AJrfl pasr{brx MoMerrroB Ha6nroAentrft. BU4no, qro xorfl Aer(peMeET rr MeHflJIcs
co BpeMerreM, o6qufi xapaxrep coxpalrr{Jrcfl B TeqeHI4e Bcero [eprloAa Ea6Jrio-

AeHI,ri,i. C1rnr,noe ornJrol{eEl\e l{IrretrcrlBlroctefi .nunraft Hg u Hro Aw t962 r' ts},I-

sBaHO TpyArrocr.flMr4 flpoBeAeHtrfl HelpepbrRlro]lo cler(Tpa Pi'r:j1lau IIpeAe'Ila
cepl{t[ Ha perl{CTpolpaMNIax cIreKTpoB, [oryqeHH],rx na 6ecrqeJleBoM Cner{rpo-
rpa$e. Ocuoruoit oco6eHHocrr.ro Ea6JIIoAaeMr,rx Aer(peMeuroB .flB.flflerc.s rlx
orlr4rrue or reoperr.rsecKoto Ar.[ cryqafl ,8, T, e. KofAa cpeAa [po3paqHa

1 1 ltas. HDr,rMcftojt o6cepBar., r. XXXVIII 161
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3405

3403

3385
338 r

3345
i3340

3312

3303
3299
3295
3281
'3277

3255

3228

320?:

3r32

O III 15

OIV 2

orv 3

OIV 3

[Ne V] 1

OIII 3

OIII 3

FoII 1

ollr 3

Iro II 1

FclI I
FcIT I
lroll t
IcII 6

Fe II 6

IIe II
O III T2

o Ilr 12

-0,15
-0,13
-0,16

0, 05

1,17
I ,01
0, 91

0,00
0,50
0 ,05
0,09
0,;13

0,24
0,34
0,48
1,43
1,63
0, 95

0, 55

1 ,46:
1,17:

0, 26

0,27
0,27
0,28

0, 28
02q

0,29
0, 30

0 ,30
0,31
0,32

0,32
0,35
0,35

I4l^ (HY)' A
il/r (r{6), A

J4

tl

35

17

31

1D

40

l7
65

42

JO

22

II p u ru e rr a rr u e: ABoeroqre (:) nocre qrQpbr oalraqaer lreyBeperrrrr,rc ra6rrogcrrirn.

Ta6nzqa 6

n 6anr,nrepoBcnr{x trulu.flx [14]. Ha Sar. 2 H&Hecerrrr llHreECr.rBHo clv JnrHLTiil Ee
trcIIpaBJrerIHbIe 3a BilWflr.rle MeII{BBeSAIIOTO norJrorqeHlr.a. Bne4eur,re cooTBoT-
crByrorqr4x rrofipaBor( roJrbKo yBeluqur pa3[uqr{e Me}r{lly reopr{eii I1 Ha6[roAe-
HI4'IMI,I.

B ra6n. 7 upune4eua Apyrafl Ba)firra.E xapaxrepr{crrrna ctrer(rpa noAopoAa -aHBI4BaJIeIrTHarI IIItrpr4Ea JIr'rHI4fi H"r u Hs rro orHorueHl{Io K raSoBoMy r(oHTr{-
HyyN,ry. 3ru gauurre rroJrvqeEbr rra ocrroBaHfra ra6[. 3 ll 5.

tr44 ta6n. 7 cue4yer', rlro Ha6JrroAaeMbre gnBr.rBaJreHrubre rtrrrpr{Hr,r B rrecnoJrb-
Ho paB r{eHbme .r,eoperrrarecxr,rx, paccqr4raHHr,rx g.rr B. B [15] uonasauo,
qTo rlpu 6o.nr,ruoft otrT[secxoii ToJrtr{e n 6a;nr,nrcpoBonr4x rrrrrrrarrx anBr{BaJrerrr-
Er{e rlrrpr4Er,r trepBbrx rrJIeIIoB 6ansueponcHor,l ceprrr,r HaMHoro tr{etrbrue, seM B
cilyqae B. OguaHo Br4A AeKpeMerrroB, paccqr4raHHErx Arr.fl oAtropoArroft cpeAr,r,
EenpoBpaqtrofr B 6a.uruepoBcr(trx Jrtr{Hr,rflx, KaK c ytreroM ABr4}r{eEtrft [151, rar
14 AJrfi HerloABulltHoro cJlyqaf [16], saMertro orrr.Iqaercfr or ua6.rrogaerrtr,tx.
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^ /900 c|ntfpb

^ 1962 ut{/tb

. 1963 ceHnrfpb

o l3 6 + ce Hn, fpb - oKn rfpb

a 1964 7exadpt
x /905 ornnfpt

a.-aA-A _̂^AA^
-a.

19ri4
)I0ir.

SSHH
t,, 1'

xx
aX x

aO
A^

AA

(Drr. 2. Eam,ueponcHuft 4enpeueur
Cturou1uafi Jrur{ufi coorBercrByer reopefnqccl{oMy ncl{]lelIelrrYr rJlJqlrc.[elr-

rron-y lrrfi cryqaa B u T":20 000'K [14]

Aara
1s62 I

IIIOJIb
1960
r)I{T. Cryuali -B

7e : 17 000' K
oToltlts0()ln.

{) ,0Apg o'Io I r'l', l']t

I4l (tI.r)
1j/ (116)

n*lrrol
2rj0lilOl

Teopelir.recxr,reJ [er(peMeHrbr AJIrr orrrtrralecxtrr 'roJrcrrlx cpeg 6olee rloJrorr{ AJItr
trepBbrx rrJIeHoB cepr4r.{, qeM Ha6JrIoAaeN,Ibre B cnyqng 6.

lJce r{lrelorqr,recfl pacqerlr Aer(peMerrroB lll,rrroJIHerrbr AJrfl oAHopoA}Ibrx
opeA. FIo B AeiicrBr{rerrT,Hocrr{ oArropoAHbre cpeAr,r Bcrpcqalorcn AoBoJIb}Io
peAHo. ,(ame ecJrrd Bo3bMerr oAHopoAlrbrft raBoBLIft ruap, ro npu Tr," ) t 6y4er
cyrqecrBoBarb HeKa.s uepexoAHa.fr o6nacrr, Me)r{Ay 3oI{aMIr H II a H l, n xoto-
pofi ycnonrafl BoBHr{nEoBeHr{rr aNrr,rccuor{HrJx JTITIHI{ft 6y4yr BaMerEo orJrr4alarEc,a
or ycronr.rli n 6onee BEyrpeHrrl4x rracrrlx. 13 cryuae Z A:nd, Ea ocuoBaHrdtr:lrly-
qeEldfr Barlperqeur-rbrx ruurall 6r,rno noxaaauo, rrro ryMaHlrocrt, trMeer 5onsrurae
HeoAHopoAr.rocrr{ aJre(rpounofi rrJrorr{ocrrr r{ aJrenrpoHnofi rertnepatypu [171.
I(poue roro, qacrr, arlroc{eprr xoJroAuoro rr4raHra, rAe BoBIrrrHaIor eMrrccrroH-
rrr,re Jrr4Hr{tr Fe II, a crreAoBareJrbHo, r4 Jtu]g.]I.-tl BoAopoAa, rlMeer Apyrr4e {nau-
qecnrre ycJroBr.r.E, rreM oxpylxaroqarr Z And, TyMaHfloclb, tAe BoBHIrHaror JIU-

uur.r IFe VII]. TanuM o6pa3oM, cJreAyer cqr4rarb, rlro Jrlllrrdtrr BoAopoAa BoB-
r{uxaror B cyrqecrBeHHo EeoA}ropo4not cpeAe, Ha6;nro4aeur,rft 6arr,rreponcxrft
AeKpeMeHT trBJrn:lctr uexol:opor-t cyMMoft AenpeMerrroB, BoBHLIT(arcqr{x B paa-
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JraqHr,rx pafioHax u B3BerrreEHoft no BepoflrHocrflr,r Br,r-\oAa 6artlrepoocxl,rx
HBarrroB. [.ua upocrorrr npeAtroJro]nr,rtrf, rrro cpeAa coc'ror4r r{B AByx sacreii:
a) a4ecr BbrlroJluflerca cnyuaft B, r. e. cpeAa noJrr{ocrsro npospasHa AJrrr r,raJry-
qeHrlfi n 6a,rruepoBcr(rrx Jrtr{Htrrrx, u 6) agecr HenpoBparrHocrb oqeHr, BeJrr,rHa
I4 roJlbno I{I.rqroxrHa.fl 4ona (p32 : t0-8) H,,-nnauron N{o}r{er strjtrra r{B cpeAbr.
Ouenu4uo, qro cyl{Mapnuft 4erpeueur 6y4er rJaBl4c]Idrr, or oooruorrrenr{fl

a : Iurl I'up, (3)

rge ,I11U VI IH(r LIIITOIICI{BHOCTI,I JII{Hutr HB, BOSHI{ItamI{ue B paBII,IqHbIx qa0-

r.Ex cpeAbr. Ha ocnosaurarr AaHHbrx ll4l v [15] 6ur Br,rqr.rcJren Aenpel{errr AJrrTr:20 000" K, Tst :80 000'K, l,,V : 70-8, l3zr : 10*s v a : 9,19.

vq 1-.roo
" ly,a

t)

Aw=t?5
'a=9 

^\-z*-=aia\a=/,

@m. lt. Eaarlreponcxnft
AeKpeMeEr

Cu,rorrrrrrtc Jrr{rrr.Ir{ coorBercrByror Ha-
6axlAaeuutrt Aer{}lcMeIITa}r, rre EcnIlaB-

JIeillromy (trrrg: 0m,0t rr rrcupaBrol-
ttoltV t.4ro : lm,5) f,a MeFiJBcallrru(,

IrorJIoIlIeilr{e. IIITpLIxoBr,re rI{}Ir{It IIpcA-
cTaBrflroT Teol)eTI{qecHI{e AeHpe}IeHTbr
I(rfi c(: 1),.19 rr rc, r. c. cnyuart B

Peay.rrrraTr,r rpeAcraBJrelrhr Ha {ur. 3. Cornaclre r{e}r{Ay r.ra6rroAaeMr,ry 6anr,,ue-
pOBCI(I'IM AeHpeMeIITOM, I4CfIpaBJIeIIHLIM Ba BJII,LEIII{e I{e}I{SBeBAHOTO [OI"rIOtUe-
Hldtr m paccqr4TatrHr,rM AJrfl Oc:9 AOBOJTbHO XOpOUee. Itpoue roro, r{B [151
CJIEAYET' AITO trPU |3Zr : 1O-8 SITBI,ItsAJIEHTIIAfl IIII,IPI,IHA JIIIHI{II HO B AEC'ITI(Upa3 Mer{brrrer {oM B crysao B. 3ro osHaqaer, qro [prt o, : I ar{BrrBaJreHrH6re
MI{PI{I{bI jtrTlE.Wfr. H., - H5 6YgY'r I] HECKOJII]ItO PA3 T,IEEbIIIE, qEM B CJIYqAE B.
3ro raxrxe oorJracyercrr c Aar{HbrMr,r na6nro4euufi (clr. ra6n. 7). Ittneuno,
n 4eficTrrarerbEocTlr HeoAuopoAlrocrlr oqerrrr cJrolr{Hbl, r{ ux EeJrrJB.rr flpeAcril-
Br4rb [pocroit Mo4err,ro AByx pa3rrr.rqnr,rx o6racreft. Iloaror,r:y' He cJreAver rrepe-
oqeHr{Bal'b xopouee corJracr4c, BEAr4r[oe Ha c[nr. 3. Ho orcro4a r{offiI{o c/Ie,[arb
Br,IBoA' rrro oco6errHocTll Ha6JrloAaeMoro 6anrlreponcnoro AexpeMerrra B crreHr-
pe Z And BbraBarrbl coBMecrl{rrM AeiicrBr4eM 6-o.rruuefi onrusec}i.ori roJrr{r,r r4
cyu{eCrB0HHEIx ueo4nopognocreit B pafioHe BoBrrr4rirroBcurdrr aMr,rocr,roHH6rx
nuuufr. BoAopoAa.

H a rfrr. 4,a upegcr aBJIeI{o cpaBHeflrre ua6"nro4aerr,rbrx orHocureJrbgbrx r4grer{-
cr{BEocreft twuufr. He II, lre I4crlpaBJrenHbrx Ba Brrr.srllre ],re]r{BBeBAHoro fiorJro-
qeHr{.rl, Artr paBrI4rIHBIx MoMeHron ua6nro4eEllft C TeopeTr{qecHrrMtr{, Bbrqr4c-
Jreurrr;nrr4 Ar.s cJryEra.fl B IlBl. ,(axte trpr4 BBeAeHr{rr trorrpaBor( Ba Meir(BBeaAr.roe
lorJrou{eHue pasrl{ql[e n{e?r{Ay reopuefi r,r Ea6flroAeHr.r.ENrrr sAecb cyqecrBer{iro
MeHElre, qer,I B cryqae BoAopoAa. 3ro u [or{flTr{o. JL,rnr.rn He II Bo3trunaror
JII{rrrb B pafiolrax sbrcoHofi r,roHrr3al{r4rr, Onu ue cBerflTC.E u ar.lrocclepe xoJroA-
HOTO TI4TAHTA, TAE BOSHI,IHAIOT 3},II{CCI,IOHHbIE [I]dH]r'LL FE II. IIOATOUY MACIXTA6
E^eoArropoAr{ocreft n cilyqae He II 6yger ueur,rre, qeM B cryqae BoAopoAa.
Itporvle roro, Mr,r Ha6rroAaeli B cryqas If e II illtu:lrtr, BoaHr{Harcrqrre rpr,r ncpe-
xoAax Melr{Ay 6o.rree ebrcoxl{Mr4 ypoBgflMrd, qe[[ 6atr,lreponcxtr{e Jrrrgrlu, r.r on1,r4-
1IECKAE TOJ]IT{A TYMAHHOCTII B aTI{X JIEEI,I.EX 6Y4E'I' AAUETI{O MEIIrIIIE, qEM B BO;IO.

30n
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FIe I (6)

1,4

@ur. 4. Orrocurerrrbre r,rETercrrBrocrr.r Jtrrurrfi He II (a) n
OooBHa.reHIrE Te }He, qro Ha prrc. 2

poAHr,rx. Bce aro [puBoAr4T n ToMy, qTo peaflbHr,re ycJroBr{s B TyMarlHocTu
Z And 6y4yt He cI{.IIbHo orJrlasarbc.fl or cJryqarr B, ecrtt paccMarpr{Barb Jrrr}rr4ra

He II.
Ha {ur. 4,6 tpegcraBireur,I orHoctrreJrbnbre rrureHcr4Brrocrrl lrr:trrfr. He I,

IIe trCUpaBJrelrl{bre 3a Me}r{3pe3AHOe nofJlOilIerlr4e, BMeCTe C TeOpeTrirqecHIIMr4 3r{a-
qeEtr.EME Ar.E cJryqa.fl B tl8]. V.rer snu.Eulr.E Me?ilBBeBAEoro rrornonleutr.rr He
Merrfler o6qefi HaprrdHr,r. Hau6onee cyrqecrBeHHbrM BAecb flBJrrrercrr BaMerHoe
ycl{Ilentre ril4r.r4ft cepufi 23P-tf S (?'"4713 }r r. A.) a.ZtP-r}D (?',4922 r.r r. 4.) uo
cpaBHeHtrro c Jrrdrrr{.flMrd cepmfr 28P-n3S (},5875 rr r. [.). flo4o6urre aHoMaJrr{tr
orMeqaJlr4cb rr y Apyrux craNr6uor:ra.recr(rrx BBeBAt AG Dra [19] u AG Peg [101.
'Iau xe 6brno ssrcxaBarlo [peArroJrox{eHr,Ie, qro yHaBaHIrbIe arroMaJrr{]4 B orrro-
cr{reJrbubrx rrnrerrczBrrocrsx :lw:r.ufr. He I rroryr 6r,rrr, srrssaHbr 6oflbtrroft o[rr.r-
.recHofr ToJrrqeft cpeAbr Ar,fi rr3flyqeHr{fl B Ha6rroAaeMr,r,\ Jrr{Hr{.flx !r, BoBMo?r{Ho,
ilepexoAaMtr uog 4eftcruder\{ gJreKTpor{rrbrx yAapoB, trocKoJrbny SJreHrporrHa.E
rrJrorr-rocTb AoBoJrbEo BeJrr{Ha.

B cnentpe Z And Ha6rroAarorcfl rnurr.vr iO IIII 1,5007, X4959 a X4363.
B ra6r. B 4aur,r orHorreur{fl la36sl(I 611s7 * lanon) AJrfl paaJrrrqEr,rx NroMeHroB
6ea yuera ll c yqeroM Blrnnl:utr Me?fiBBea4rroro uorJrorqeErra. C rroMo[{bro
$rar.3 ra [20] 6rrnu oupe4eJrenbr Bertrsr4Hbr lg n"gtrx paBJrl(qHr,rx BHaaIeHilfi ?e.
Peaynrtarrr fipuBeAeur,r B ra6Jr. B. Buasor oo ogHasaer, qro ynaBaFrr{oe orr-ro-
IIreHr4e trrrreHcr{Buoc'rei,i aanpetr{eurrbrx nrnrar,l Mo}r{er peaJrraaoBarbc.rr B cpege
e ft": or. Sna.Iort ((-)) oauaqaer, qro rrpld AaHrroN{ BrraqeHur{ 7, ueo6xo71lrl,roe
ortrolrerrr4e r{ETetrcr{Brrocrefi }re Mo}r(er ocyqecrBJrflrr,cn noo6u1e. Cne4yeT o'r-
Merl4rb, qro trtrrencr4BuocTr, Irttnptm 1"5007 B 1965 r. 6bura otrpeAeJrella Becbr\{a
IreyBepeHtro. tr44 ta6n. 7 r'ro?{tno BaHJrroqurr,, qro ryMaHHocrt, Z And nuena
B CpeAHeM eJrexrpoHHyro rrJrorrrocTr> /t, : 2.707 cn-g. Boanlotxuo, nporrcxo-
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Ta6,'rnqa 8

1964
ce H t. -(rHT

'-Dg

3,10

4I{JIo Ee6oJrbruoe rroBr,rrfleur{e or 1,6.107 cil,-B B 1963 r. go 4.70? c,trL-a B 1964t.
ro;rryueuurre BHarreHr,r.fl r?e xoportro corJracyrorcfl c rrafiAerrH6rMrr paHee [B].
C;regyer r{Mer6 B Br{Ay, sro agaqeEnfl. ne, otrpeAeJreurrbre rro aatrperqe'r{LrM
JII4IrIztrrM, orr{ocfrTc.fl H 6oree BEeItrErrM o6racTru ryMarrHocrr,r. B paftoue BoBrrItK-
EoBerrlt.rr aMlrccrroHHbrx trtruufr. Fe II aJrexrpoHHa.a rrJroruocrb Buasr4rerbuo
BbIIIIE.

Taxn,rr o6paaolr, peayJrbrarr,r na6mo4eurafi Z And, s 1960-1965 rr. no4-
rBep)fiAaror rrpeAnoJro)fieEr4e o roM, qro oEa .sBfl.Eerca 4eoftuofi BBeBAoft, oArra
rIB KolrroHeHr noropoft - xono4nnrft rr4raHr M2 III, a gpyroft - ropauuir
HapJrrlH. O6e anea4r,r oHpy)fierrbr AoBoJrbrro lnornofi ,y*ar.rocruro.

B aaxnrouenrre Br,rpalr{aro rny6onyro 6raro4aprrocrb A-py A?fi. Xep6lrry
I{ A-py,{lx. flpecroHy Ba ctrexrporpamyrcrZ And 1960 r., P. E. Iepru6epry
Ba qerrnbre Ar4cr(yccr4r4, f. H. Illapanoeofi aa 6o"rr-suryro trolrorrlb npu o6pa-
6_olHe crexrporpaMM tr H. B. fo4onnraHoay Ba BbrrrrlcreHu.fl ua 3BI]M
<<MrancH-1>.

Ho.n6pr 1966 r.
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Tou XXXVIII, 1967 r.

xIBETA CI,TMIIIIOTI4tIlrCI{nX 3RE3[

T, C: , B(,ttttiunl

C rrolrorqr,ro EoBoro 70-c,u pe{.nenropa I{pr,rucroft o6cepBaropfi[ trofiyqeurr (potoanen-
l'ptrqecrrre urera C..r* u C.f cwttluorlrqecnrrx area,q: A,{ Per, AG Dra, YY Her, V443

Hcr, CI Cyg, AG Peg w Z And. Ha 4ryqnernoft Ar{arpaMMe arrr BBeBAbr pacuorrararorc.rr
BuaqrrreJrBtro trpaBee rranroii [ocJreAoBareJrr,Eocrrr. Ha6nro4ertnr,re qBera Z And xoporuo
trpeAcTaBJrfirorcrr rlBeraMr.r, BErqrrcJrerrtrbrMrr tro cyMMapEoMy uSfiyqeErrlo Tpex r{oMIroHeET:
M2 I I I + ropfiqaff aneaga f penou6rtraquonnoe cBetler{Ire BoAopo[a (7,, :17 000', ne: l0?) ,

sro xopoilo corJracyercfl co cflenrpocftotrI{qecHflMu Ea6flroAeEuffMr.r [13].

COLOUIIS OF SYI,IBIOTIC STARS, by 7. S. Bel.yakina.- Photoelcctric colouls
of C".,, arrd C.a of symbiotic stars AX Per, AG Dra, YY ll.er, Y443 Hcr, CI Cyg, AG Peg
antt Z And arc obtaincd with the new 70*cm rclloctor of the Crirnean observatory. These
stars locate on two-colour diagrarn considcrably righter of thc main sequollcc. The obscr-
vecl coiours of Z And, are repiesentecl rvell by cokii.rrs, calculated by tlie cornbincd radia-
liorL oI l.hrcc corrpor)cnts: X42 IIT f a hot star .l- rocorrrlrinal ing hydrogcn crrrission (I"
: 17000o, n" 1u:). IL colr[ot'rrrs wol I Lo speclroscopic olrsolvations [13].

Cuu6uorr.r.recxrax BBeBA B rracrotrrqee BpeN{f rr3BecTHo HeMHoro. Ten'r ne Merree

AaJleno He Bce r{3 Hr.rx r4syrreHbr rroApo6Ho, rrocnoJII;Hy B ocrroBHoM 3ro cila6bre
3Be3ALI.

[o 1960 r. 6r,rnu ony6rr4xoBaHbr roJrbr(o eArrHrrrlHr,re orpeAeJreHr{a r[oro-
areHrp[qecr(r4x qBeroB HeHoTopr,rx r43 3rr{x sBeBA [1-111, xorx raHr{e roqHbre
Ha6JrroAeHra.fl B AaHHoM cryrrae npeAcraBJrflror rrecor{HeHulrfi r4uTepec.

9etupe roAa HaBaA B Harxer,l o6cepnaropr.rr{ I{arlaJrocb r(oMrrJlencHoe r4B-

yqeuze cr{a46r4orr{rrecxr{x BBeBA. Vme uaparJreJrbHr,re cner(rpocnonuqecxr,re
u dro,oarieHrpuqecxue Ha6rroAeurd.E AaJrr,r r4uTepecHr,re peByJrrrarbr. Orllr noa-
BOJII4JII,I, XOll.E I4 He OIIeFIb TOqHO, IdHl'epnpeTI4pOBaTb I{BeTa IIeCHOJIbI{I4X CI{M-
6lao'rra-IecHl,rx BBeBA cyMMaprrr,rlf rrBJIytlcr{r{eM rroBAller-o rl{rarrra I{ per(oM6r{Ha-
qrlorrHrJM cBeqeHrreM BoAopoAa c eJrer(rpoHEofi rcMtrepatypor,i T, - L7 000"
r{ aJrer(rpoHnoit urourocrLro /?e > 106 [5].

It nactonrqelry BpeMerrr{ AJr.E rpex carrrlx .rrpr(Itx I4B HI{x: Z And, AG Peg
rr AG Dra - floryqeu 6onruror,l cfrexrpocnonl{qecxflI,i u alextpo$oroMerpr{-
qecHr,rft MareprraJr. trl[nrepecno 6r,uo nolyrrr4T], Ira6JrIoAeHrr-rI rt \ilfl Apyrrrx
cuNr6r,rorlr.recnrlx BBeBA. Honrrfi 70-cn pe$texrop ABT-8 uoeeorl,Irl IlpoBecrlr
noAo6Hbre Ea6rroAeuu.fi. A3T-B (/ : 1l ,2.at) cuoutupoBaH B Crnueraae s 1965 r.

B a;rextpociroroMerpe, yclaHoBJrelrrroN{ B KaccerpeHoBcxor,I dloxyce ABT-8,
rpr{r{erreH r[o'loylrnoxrTreJrb ]lMI ruua 62568 (co crexnanrlbrM oKoIxHoM),
rrrdrar{r4e r[oroyrruoxrlrrelrfl, o6ecue.I[saJIocb B6rcoHoBoJrbrHLrM cTa614rr,rBaro-
pom BC-l6. B xa.recrse ycr,rrrr{reJrfl rrpr,rr{eHrrJrcfl npu6op VI-2. Perlrcrpaqrrrr
IIpoIltBBoAI4,'Iacr! c lloMouisro SIllI-09.

IIo.lrocr,r rrpotrycr(aHI4.E cixrnr,rpoo, rrBMepeurrr,Ie Ha cnemrpo(]oroMerpe
CO-4, trpI4BeAeIrBI ua tilr,rr. 1. Ha6,nro4eHlt-E rlpoBoAlrnl4cb c 14 to 21.VII
u c 22 ro 24.YIII 1966 r.
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Ilpnne4enue r{Ircrpyrvlenrarr,uoit cr{creMbr r{ cr{cre}re U BV ocyllecrBJreHo
cJreAyrorqrrM o6paaou: trpeAtroJrolxtrrM, rrro C(2, t) - IBer BBeBAbr, EaxoAflu{eti-
c.E B NroMerr:r / ua BerrrrrHoM paccToflrrrdrr z; C'(z',1') -qrer 4pyroft BBeaAbI
B i\{oMeHr BpeMeHr4 l" Tor4a AJr.a Ha}r{Aofi za err.rx 3Be3A Mo}r(Ho rlatrr{caTb:

C(z,t) - a* b(R-V)+o t(B-V),t1F(z), (1)

C' (z',t') : a * b(B 
-1,')' + o-t(B- V),t'l F (r') +rA(B- V) It (z'), (2)

rge (B -V) ^ (B - V)'- r1Bera arrrx BBeBA B crdcreMe BV, a - xoa{{u-
rII4eHr arnrocSepuoft axcruunquu, F(z) u F(z') - BoaAyrxHr,re Maccr,r BBeBA
B MOMeHrr,r rax na6.nro4euuit, 7 - BeJrr4qr{Ha, xapar(Tepr.rByroqa.s l4SMerreurre
arlroct[epuofi axcrurnqr4rr c r.IBero]r.

to" 

*r,,. ,. *r::"oroor"nu"J'*rrrrr,rpoB 

6t00 
^'A

Yuuoma.a (t) ua F(z'), a (2) ua F(z) u BErqr4ra.E, roJryqr.lM

C (z,t) F (r')- C'(z',t') b'(z): aL?- (z) + bt@ -V) ?. (z') - (B -
-V)' F (r)1-t F (z) F (z') {a t(B- V),tl- dI@ -V),t'l} -rL(tB -

-l/) F (z) F (z'). (3)

flpeAuoroxu{M, qTo EaM yAaJrocr, uogo6parb sBeBAbr ranr,rM o6paaotr, qTo B
4annnrft MoMeHr BpeMeHrr I r,rx nos4yrrrEr,re Maccbr paBHbr, Tor4a paBeHcrBo
(3) upurrer ua4

LC 
-An 1u - 1t1: o -YI'. (z) ' (4)

r4e AC - paBEocrb rIBeroB B r4lrcrpyMesrarr,nofi cr{creMe. flo4o6pan raxr4rvr
o6paaonr Hecr(orr,Ho trap BBeBA c ycJroBr.reM, uro A(B - V) rue oqeub MaJro,
i\[o]r(Ho orrpeAeJrr4rr ABe BeJrrtqr4sat b u y. fita onpeAeJreHr4tr a ytcnorrbsyerc.E
paBeHcrBo (3). Ho AJI.TI aroro na6.nro4arorcfl rar(rre trapbr BBSBA, KoMtrogerrrr,r
noropbrx n 4anunrft Mor[eHr BpeMeEu rirMeror cyrqecrBeHqo pasrr4qEbre F(z).

Ilp aHruuecxra ua6nro4enl4tr trpoBoArrrr\rcb rax: cgaqana na6nrogaJrfi oAr{y
I{3 BBeBA rlapbl' sareM ABa pa3a rroApflA Bropyrc sBeBAy 14 B KoEI{e eqe pa3
rrepByro. Iocrpoenurre ranuM o6paaoru ua6nrogenna rroaBoJr.Eror r4greprroJrtr-
poBarb r{x K oAtroMy MoMerrry BpeMeEr4, AJrfi Koroporo F(z) = F(2,). B oru-
caHIroM MeroAe oseEb y4o6uo IlcrroJlr,soBarr, BBeBAbr cnonlreuufi, AJrfl l(oropbrx
r{Merorc.E s_o1ogl-eSrp]IqecftI{e na6rro4eur,ra. Mrr rrorrbsoBarzcb BBeBAaME
cHonnenuft IC 4997 [6, 7l u NGC 6913 tB].

It comanenuro, ua6nro4eurar A,,.s otrpeAeJreHr{.fl xoa{szqueuros a u b
a {opnynax flepexoAa or r{trcrpyMeuranrgoft ctrcreMbr x^dzcr,enre UBV rryo-
BeAeHbr B HOqr4 c n:roxofi fiposparrrrocEro. tr{, KpoMe roro, TaKtrx ra6nrogeuufi

o/

/00

5000 6t00i',4

trpotryc(aurrfi Srnr,rpor



cAeJIaHO Maro, 3To nocJryE{rrJlo np[qr4Hoft,
lleAeJrr4rb He yAaJrocb, a Ho36{ur{r{eHrr,r 0
6onrmrltr oiura6nauu.

y r{B Harrrux ua6mo4euuft on-
Bbrqr4cJreHbr co cpaBEr{TeJrbrr0

qTO

vb

ct:m: + 1*,05 + 7*,02 (B -V),+0-,05 +0*,02
(5)

c"0 : 
-0",^17 + 0-,89 (tr - B). (6)

),_ 0*,04 + 0*,1I

O4uaxo 4na naruer,l rleJrr,r Tar(afi ToquocTb BtroJrHe AocraToqHa.
B ra6nuqe rpr,rBeAeubr Bce BBeBABT, AJrfl noropbrx r{aMtr 6r,rnn uoryueur,r

tforoerexrpr4qecnr4e na6nrogeuraa. BF cyg ua6nro4arr, He yAaJrocb, Ho [Jrfl
Hee ecrb oripeAeJrer{r4.rr r{BeroB B crdcreMe UBV IZ1. floorony lrrr coqnu seo6-
roAtrMbrM BnJrroqtr{rr, ee n ra6nnqy.

.(ra rcex anea4 r'a6nraqbl yHaBarrbr BHaqegu.fl Maxcr,rl{aJrbrloro r{ Mr4rrraMaJrb-
noro 6;recHa [10], rairanrrdqecHr{e KoopAuuarbr, BHaqeHr4.fl 06 - BOJrrrrrtrHhr
Me}r{SBeBAHOTO trOrnotr{eHrrrl Ea I nnc gxrn o6"rracrr.r, n xoropoft orrrd pactroJro-
xenu [11], eraueuun Agr,n AGPeg m Z And, oupegeneunne A. A. Eorp-

AX Per
AG Dra
YY Her

V443 Her *

BF Cyg "'
CI Cyg
AG Peg
Z Atd,

n1

19,8
9,1

tl ,7
11,45
9,3

r0,7
6,9
8,0

r{s
rl ,2
1,it,2
11,57
13,4
13, 1

7,8
L2,4

097 "
067

0,l 6

0i9
031

039

039

078

-080
+41
+r6
+15
+05
+04

-1,2

1,6
1,1
1,0
1,8

2,4

n1

0,6
1,5

Ni 12 NGC 744 LB)
+68"946 [9]
"r\& 5 NGC 6802 [B]
N! 5 NGC 6802 [8]

N 26 NGC 687r [8]
+11.4686
Nbzr NGC 7686 [B]

'r' rrfl i'rBe3Ahr v443 Hcr ?u *21sg I, m*u]r yriaralr',r B oorooJrc rrll{secrroii cucreMe y [4].
""" 4ln BF Cyg nalr rrc y,4aJrocb rrpoBecrr.r uh6nroTlerrlrir.

qyHol{ ll2, 13)' I,I BBeBALT cpaBIreHI{.8, B HasecrBe Horopr,rx rrcrroJrr,BoBaJrrrcr,
6;rlranelxarrlrae {oroaner(rpr{qecxr4e craHAaprr,r ("u. ra6.rruqy). B *o*rrm
na6.;rro;treulrit noagymnnre Maccbr uepelreunoit pr ee BBeBAT 

"purr"rr.e 6r,rru
6"T n3HIr rr ne gpeBhrruailn 1,2. Iloaronay rorpaBr{a uu y 6urra r{eBeJruRa.
'I'onr,Ho 4rn AX Per u cI cyg oHa paBrrflJracr 0-,03 BcJreAcrBrre 6orrruoro
IlaBJrr{rrr{.fi cr[He-]r(eJrrErx r{BeroB 3?r{x SBeBA r{ r4x sBeBA Cpanueuur. ,(nrcuue-(iuoreroBoro rlBeTa notrpaBna Ba T He yqr4rrrBaJracb.

ouru6xlr orpeAeJrer{u.rr r{BeroB c 
"^ 

r\ cs6 B rrHcrpy},reHTaJrbHofi cucreue ne
rpeBr,rrrraJrr/r +0*,02. Torr,no qaera YY Her ra craHe-menrrrft qrer AX per
onpeAeJrerrrr c omra6xoft +0-,05.

Ha.rrrzsue gMllcctroulrblx rutrufr" B crrexTpax cr,rlr6rzo.rnsecxrax sBeaA Ire 11o-
sBOJII{JIO IIEPEBECTI4 IIOIYqEHIIbIE IIAMII IIBETA B CI,ICTEN{Y [/BV. HO, C 4PYrOft
cropor{br, d)oprrry.nnr uepexoAa (5) u (6) AaJrr4 Bo3r{o?nHocrb otrpeAeJrr4rb r{Bera
3BeBA lrJlalll{oii nocnegoBareJrr,EocTl,r Ir [oBArrr{x rr{rarrroB B I,IgcTpyMeuranruoft
ol{creMe. Ilosrouy pe3yJrbrarhr rraurrrx na6nro4eurafr npe4cranJreEbr Ea ABy-qoeTnofl Ar{arpar{Me, rro^crpoetrHoft n raucrpyrrenra.nr,noft cucrelre (sur.'i).

Paccrtorpenue (;ur. 2 uo*aabrnaer, rrro nce ua6rro4eHur,Ie HaMr{ BBeBA'I
llacrloJIalaIOTCfr sIIaqI{TeJrr,tro ilpaBee anea4 rtanuoft [oCJIeAoBaTeJIEtrOCTII.
O6tncrrurl, cro arfcpexroM Me?fiBBeBArroro rrorJrorqeur.fl rreBoBMolr{r{o, Tar( Kan
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/cQ

.ln

U-B
tn

oZAnd

.A0 Peg .61 6r,

"V 413 Her
o 99 Her

ol
cZ

-3

@ur, 2. ,{ayqreruax ArrarpaMMa, tro-
crpoeuna.E B rrucrpyMeuTam,sofi crrcrerre
I -- no3,qHue lular{Tbl; I 

- 
cr'IM6uorflqecHHe 3BeB-

AbI; J - JIABII fI TOCJIETOtsATEJIb}IOCTI,

\
\

Zt t

0 /, g-Y

(Dur. 3. ,flnyqrerua.E ArrarpaMMa, no-
crpoeuEa.fi a cucreue UBV

.I -- tro3AH[e rfiraHTbr; 2 - cl{MoHorltqecKlre 3Be:]-
trbr; 3 

- 
peHotrourraquouHoe cBerreHue BoAolloAa

a Tr:17 000oK r ne >100;4-reoperr{qecHH rroA-
cqtlrarrrrbre 3llaqeHrrfi IIBeroB rlo AarrHbrM A. A. Do-
gpcyHa [13]; 5 - rnaBHaE rrocJreroBarerbHocrb

ucfi2n

Tar{oe cMerqeHr{e Mo}r{er 6mTb nr,ragaHo norJrorqeHr4e}r B 4-6m, O4uaxo upe4-
[oJloEtellrre o BHaqLITeJIE,HOfi BeJU4ql{He MeE(SBeSAHOrO trOIJIOqeIII4T.E AJIfl He-
Koropr,rx r43 rra6JrroAerlr{hrx HaMr{ 3Be3A MaJroBepo.frTtrO, Hanpranrep, AG Dra
11 AG Peg (b : -14L" w b : -32" coornercrBerrHo) pacnorrox{eHhr cpaBHrr-
TeJrr,Eo AaJIeKO OT IaJraKTIIqeCliOrl IJTOCHOCTI4, T. e. TaHyIO BelUqI{Ey rrorJro-
qeEr.rfl AJrfl Etrx Bp.fIA JIE MO?r{trO O[{r4Aarr,, XOr.E B CneHrpe AG Dra
He Ha6rrroAarorc.E Jrrrr{rrrr Me}fiBBeBAHoro raaa U4l. gru AG Peg ll Z And on-
peAeJrer{H BrraqeEtr.E Av, KoTopbre oRasarrtrcb cpaBrrr4TeJrbEo He6o[6rxuMr4
112, l3l. Cue4onarenbuo, raxoe rroJro)fier{ue cuM6uorlrsecftrrx BBeBA Ha ABy-
r{Berrroft Ar4arpaMMe o6ycnon,neuo aEoMaJrbtrr,rM pacfipeAerreHr4eM sEcprr{r4
B CrreHrpax aTr4x 3Be3A,

itprarrte peaxqr.Iu Harrteii cltcreMbl He rlccJreAoBaJrrrcb, qro He noBBoJrr{Jro
npoBecTr4 HeuocpeAcTBelrEyro r4rrTeplpeTarll{ro troJryqeHEbrx Ear{r4 pesyJrb-
raroB. O4uaHo nocBeHtrbrM nyreM yAaJrocr, Bce E{e r4HreprrpertrpoBarr, Ha6[ro-
Aer{Hr,re r{aMr4 rlBera z And. ,(.na aroro M},r BoctroJlbSoBaJrrrcb orrpeAeJretr[.EMr{
I{BeroB B cr4creMe UBV I7-4] Aus Henoropbrx cuNr6uoTlrsecrux anes4. Ern
Ha6rroAetrufl rroxaBaubr ua rpur. 3.

Cpaauraaaa Sut. 2 u 3, nu4urr, qro troJro)fierrr{e cr{M6r4orrrrrecru4x BBeBA
rlo orllo[IeEr{Io n rJIaBEofi rocue4oBareJrbrrocrr4 B o6oux cryqa.flx rlpr{N,repHo
oAr{Har(oBo, T. e. tr B ToM r4 B ApyroM cIlyqae aTr{ SBeSAEr pacuoJrararcTcrr SrIa-
suTeilbHo npaBee rJraBEoft rIocJIeAoBareJrbHocTr{. Paanlrqy B rroJro}fieHr{u AG Dra
u AX Per ua cpaBnrrBaer,rrrx {urypax }roxrrro o6rncanllr. paarrlsueM 6uecxa
arr{x BBeBA. Bo npem Eamr{x Ha6rroAeEuft AG Dra e }r{errrbrx rysax 6brila
trpuMepuo Ea 0m,3 cJra6ee, qeMBo BpeMrr Ea6nroAenrfi Porr.rau [1], a AX Per'
B Tex }I(e nyTlax 6nrna ua 0-,5 cna6ee tro cpaBEeEuroc6necHoM, onpeAeJreEEbrlr
patree [31.
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CrexrpocrotruqecHLre I4ccJreAoBarrr{,a cranr6uorr.r.recxux BBeBA cBtrAere.rn,-
crByror B troJrbay roro, alro r4BJryqeur,re arrax o6rexroe s Ha6rroAaeMoM Arrarra-
Bolre Anr{E nonu o6yc;roBJrelro r{BnyqeuueM Hecr(oJrbxr{x KoMrroHeET, flo npaii-
uefi uepe, B ctrer{rpax orr{x BBeBA .EBrro Ha6JrroAarorc.rr xapar(repl{crr.rxr{ noBA-
Hero rr{rarrra u penoru6uuar{r{ouuoro cBeqeHlr.E ro4opoga c 7, trop.rrAna
20 000' tr rrJrorEocruo z, ) 106. B cBrrau c arrdM Ar.s r.rHreptrperarluu rIBeroB
crau6raotuqecHr{x BBeBA 6rr.[z sErszcJretrbr rlBera cyMMaprroro trBlyqeEtrfl noaA-
Hero rr{raura M2 III t9] n pexou6rauaqrrognoro cBeqerrr4.E BoAopoAa, uBera
Anrr Koroporo reoperr{rrecftr,r BbrqtrcJregbr B [15]. Pac.rer 6nrr cAeJraH rar( x{e,
KaH u paEee [5]. Taxuru o6paaolr, ua Sr.rr.3 uo sbrsr,rcJrerrHr,rM BEaqeHuflM
6rrua upone4eua rrrraBuafl Hpr.rBa.E (rurpnxonan), coe,quuaroqa.s Ha AByrIBer-
uofi 4uarpaMMe roqxy, uao6paxaroqyro BBeBAy M2 III, n roqxy, coorBer-
crByroqyrc pexou6ranaqrorruoMy cBeqegr4ro BoAopoAa c T ": 17 000' u nr> 101J.

Oguano cyMMapHoe r.raflyqeHr,re AByx r(oMtrouerrr He oqeHb xoporuo yAoB-
JrerBopfler Ea6ilroAeHHbrM r{BeraM cralr6uoruuecHr{x BBeBA. Oco6euuo 6onr,moe
HecoorBercrBtre MelHAy cyMMaptrbrM r4BnyqeuraeM AByx KoMtroHeET rr Ea6nroAeu-
HbIMt4 qBeraM[[oJryqr.urocb A,irfl AG Dra ],r oArroro na rra6JrroAeuraft V 443Her.
O6tscnurr aro a{$enroM Me}HBBeBArroro fiorrroulerrrrfi, rro-Br.rAr{MoMy, EeJrb3rr.
Boauuraer: trpeArloJrolr(eHlre o BoBMolr{EoM Blrtrtr&:u.rr rpetr,eft r(oMtroHerrrr,r -ucrorrHtrHa, ooa6yxgaroqero cBeqerrl{e raaa.

.(nr 6onee roquoft urrrepnperar{rrr4 MEr BoctroJrbaoBaJrrdcb peayJlbrarar{Ir
r4ccJreAoBaEtrfl r{etrpepbrBEoro ctreKrpa z And [13], rqe 6r,rno nrrAeneHo r1r3-

IVqeHr4e rperr,efi (oMnoIIeHTr,I. Tana rxe 6un BlepBEIe IIoAcrrLITaE HoilI{rlecT-
reuur,ri.i BKJTaA Bcex rpex HoMrroHeHT B cyMMapHoe r,raryrreuue Z And AJr.E rre-
cr(oJlbr(r(x 4ar. I4aryueHr{e rperbeft xouuoueurbr B }rccJreAyeMoM Arrarlaaoue
Arrr4H BoJrE (I > 3300 A) AoBorrbrro xopouo rpeAcraBJrrerc.r r.raJryqeurreM
a6co,rrorso qepHoro reJra c reMneparypofi 50-100 rbrc. rpaAycoB.

flocxorrxy AJrrr Bcex rpex KoMtror{eHr, r. e. noaArrero rurarrra M2 III,
pexou6zuaqrronrroro cBerrentr[fl BoAopoAa u a6conroruo qepuoro reJla, olpe-
AeJrerrbr qBera B cr.rcreMe [] BV, tnrotxlr,o 6nuo [oAcqr4Tarr, qBera cyMMapuoro
rdaryseurr.E AJr.E Aar, rrpr{BeAeHHr,rx A. A, EoapuyHon [131.

Pesy.rrr,rarr,r errrx noAoqeros o6osr.raueHlr HpyE{HaMrr na {rar. 3. flpenr4e
Bcero BrdAr{M, qro npy}r(Kr.{ o6paayror ABe rpynnbr. O4na r4B Hr{x - r{Bel'a,
orl{ocflrr{rre H 1960 ra 1965 r'r., Apyrafl, pactrorroxreHHarr BHaqrrreJrbHo BbIIrIe,
o6paaonana Hpyxrr(aNrr{, rortaBErBaroqr{Mrr r.\Bera 7962, 1963 u 7964 rr.
Ftpueaa 6necxa erofi anea4r,r [16] ceuAereJrrrc'rByer o roM, -r'ro n 1960 lr 1965 rr.
y Z And na6nroganucb rJry6oxr,re Mrarrr4MyMr,r, a r 1962, 1963 ra 1964 rr. ases-
4a 6r,rna Buasurerr,Ho ,rptle, -rel{ s 1960 r.r 1965 rr.

Tenepr cpaBr{r4l{ noJro}fleurre Z And na (rr,rr'. 2 ra uonorxeHr{e reoperr.rqccnr.r
rloAcqlrraHr{r,rx r{BeroB aroft BBeBAr,r na dtl,rr. 3. Bu4ulr, qro roJrox{euue Z And
na r[rnr. 2 rpalwLaureJrbHo coBrraAaer c Bepxrrefi rpyunoft ]rpy]rrr(oB ua tfur. 3.
Tanoe coBrraAeHl{e tr{oxter cBr{AereJrbcrBoBar}, o ee HexoropoM rroflprlaulrr4 tro
cpatsr{eHr4ro c 1965 r. 3'ro roArBep}r{Aaer r4 nprrBan 6recHa Z And. B rarone
19tj6 r. BBeBAa 6r,r,ira na \"t,2 ap-te B )HeJrrr,rx Jryqax flo cpaBHeHuro c 1965 r.

'I'axlrlt o6paaou, fioJryrreHo xopouee corJracr,re peByJrr,TaroB crrexTpocxo-
rrtrlecxr{x r,r rforoolenrprlrrecxrlx ua6uro4eunft gtrn Z Attd, rtro rroArBepE(Aaer
rl{noreBy o cJro}r{HoM crpoerlrrr4 aroro o6t,exta [13].

Hamu ua6rro4enrafl rroBBoJrflror cyAr4rr, o BoaMolr{Hocrr.r pactrpocrpaneurr.E
peayJrbraroB, troryqeurrrrx AJr.fl Z And Ha BCe Ha6[roAeuur,re Ea]\,rrr cum6mo-
Tr4rlecHue 3Be3Abr.

B saH.nro.renr{e aBrop Bbrpa}Haer rny6oxyro 6raro4apuocrr, B. E. I-IuHo-
HoBy Ir A. A. Eorpuyry Ba nocroaHrroe BHrltr'raHue n pa6ore, JI. fI. Melran
aa 6onr,ruyro roMorr{b n na6nrogeulrax, H. tr4. Illaxoscxofi aa troMotrIb B 06-
pa6orHe.

1 fierta6ps 1966 r.
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Torr XXXVIII, 1967 r.

AI{A JIil3 OAUOBPIIMEIIII t'IX {DOTOR{ETPIA q 0CHfi X
J4 CIIE I{TPOTPT\OIIT T{.ECI TIIX II AI] JITOI E T{14 IZ B IIilbIIUEIT

AD Leo I;! LIV Cet

I', !J, fc1tttt,6c1tt

IIponeTlen riofiurrecrBenur,rli asarrrs oArloBpelrenrlrrx,rfor:,orrerpltrleclil{x }r cler{rpolpa-
$r.rec'rtr.lx'1a6;rro4erl,rii Bcrrrrirrren AD l,eo l,t UV Ceb [5, 6]. Ha6nIo/(aer{Lle alttsrlBaJlelrrlrLre

Iln]trrgr,r arfl.rccrrofrrrnx ,nrrnlrft noTlopolla Ir orrroueu[fl fietrpep]rrBroro rl3rysenl'Itr BcrrbIItrKIr

I( HeIIpeprrtBrroMy IT3JIyIIeIIIIIO BBe3AhI CDaBHenbI C COOTIIeTCTByIOIqIIMII BeJIIIqI'{HaI{I'I' BLIqI{C-

,ncnnr,iurr lo rB6rirorlrrouy 6.;recity BgoBALr Bo DperIfl IclLr[rI{}I B rrpeArroJroEtenrrtr, qro trB-

Jryrlsrrr.ra rlcsbrrrrrrr.r o6yc,uou;rcrro BbrcnerllBaroqllMcrr rop.sqllM raSorr. .V4aercl [oJryqltTb
couacrre cIlaBH[BaeMbIx Beilrrqrrrt, ecJrrr crrIlTarb, vto 1) nrrcnevtrnaro^trlttfic.n ra3 rrMeer r(opo-
rraJrr,rryio rcr{fleparypy r'r rraJryro olrrlrrIccliyrc roJrrqy B Jrr{Ilfl.flx uJrI{ 2) rerlueparypy llop-ql{-
na xpouocrJlclt.,,iii ririiryuonrre s 6anblrepoucl{rrx JrrlfiI{flx, oc,na6.nennoe 3a ctrer caMorrorJro-
1qe11r,r.s ]rJrrr trot-Jrorr{enl{ri D Jreinaqr.Ix Ha/\ Bclll,Imrtoii Bepx[IIx cJIOtIx aTMoo{epr,r. Ha6-
JrroAaeMTrre [rrlprrrri,t DMrrccloruLrx nrnlrii uoqopoAa Aalor Bepxuroro rpaErrqy reMrreparypr,r
ra3a Bo ncrr,rrrirte (t-30) .106'I( rrJrr{ Bellxurolo rpaurrqy rtar{pocltoflI{qoclrllx cI(opocrefi
100-+-800 nltfcen.

Itpauto o6cynrgarcrcx Bo3Moxi[r,rc MexaHIIsNIbr BoBTITII{r{oBerrI{rr BcIIT,II[on 3Be3A Trrtra

LIV Ce't - rlexarirau l{ol]or{aJrbrroii r(orrAerrcarlrrll, flpoqecc rfltra coilIlcqHort xpor.locrpepuoft
Bctrr,ilrflrr r,r Br,rxoA y4apuoir BoJrrrbl II3 no4{otocrfepuLrx cJroeB. I{oporranr,na;r fiolrAe}rcaqrltl
OItaBbIBaeTCfl IIaIIMeIIee Bel]OTTIILItr{ ilIeXaIII{3MOM BCIILIItrHI'I, TaI{ HaIt MaCCa DbICBerIIlBaIOIqerOCn

ra3a B ctrJrbrrr,rx Bcrrt,r.ufiax cJrrlrur{or{ BeJrlrna,.rro6r,r otot rao Mo}r(}ro 6r,uo paccltarp[r]arb
r{a1 qacrr, crar{rroHapr{oii xoponr,r BBeaArrr. Orcytcrnr're uo4e.leii xPoMocQcpT,r rl $orocq)epbI
rlM5-anea;1 aarpy4nret reopellrrrecr{oe paccMorperllre ocTanbrrr'Ix ltexatltrluon 1.

.f I-III ,\N,\],YSIS OF SI[{L]L}\N]JOI.]S ]'.LIOTO['II'TItIC ANI] SPi]CTROGRAP.
ltIC OBSITIIIVATIONS OF r\D LEO AND l.jv cET FLAnEs, by It. E. Gersh.berg.-si-
lrull.atroous ttltrttotrtotric and slloctl'()HrlIltic obtlrvat.iorLs of AD Leo arrd UV CcI flales
15. 6L lr','un'a.lvzcrl (tuantjlativcly. 1'lroi,bs,'r'rcrt t'quir';tlcrrI widLhs ol'r'ttrisslott lrytlrogcrr
iiri"s antl llro ratios ol Llro corLlirruous lartinl.iutt ul l'llrcs [o tlrc s[cllar cotrtitttttttn arc corn-
iriLrrxl u,illr llro corrt'snontlinq valrrts wlriclr arc citlculal'ctl Irom ltrc lrrigh[rrlsses of IIares
assrrrnilr' Llrat Llrc Iliro rudiaLion js dut' Lo a lrot locombining gas. 'l'lLt'lr-r is an agrceruotrI
h,'Lrv,'crr"Llro colr,('spundiug vulrrts i[ ()no supIos('. tbaL 1) l.hc lioL girs. lras a cot'onul l,cmp9-

',,i,irn-,,',,1,,.srrrall',,pticijllricl<nossirr 
jJulinr,r.lirrcs or'2) Llris gas.lras a chorotflosphcl'ic

It,rrrrroLutr.rr.c arrtl I rlrr.rt'aso of lJulrrrnr: litrls litrliitlion is rlrro to i scliabsorption ot' duc to
u,i ,ltiro'.1,Lio,r gl'Ilrl lirrt,r'rrlirrliorr irr lrirllrcr l;ry,,ls ol'^s{,'llur: aLmosphol'o. Tho obscrvcd
rviclths oi crrrission hydrogon lincs givo an irppcr linrit of tctnperaLure in [lares (1 -- 30) X
>< 106o I( or an upper' liririt of rnairoscopic vcloci[ies 100 -:- 800 ]<m,/sec'- 

Th., poisiblc i,i'o.orr.r ol'a flarr-, forrnation - a coroual conrlcnsatiotr, a, solar chrorno-
splrr:r.ic Itipc tvne Dloc('ss. trr apnourirncl of ir slrocl< [t'unt ulrovt'tho pholosplrcro -arc dis-

"irssocl 
brit'fly. ;I'h" 

"o,'o,'rl 
corlrir'rrsltiorr is Ilrc lrusL possiblo tncclranisnt bocrtusc a lnass

otJfi. r".r,,,irinirrq eus in s[rong Ilarcs uro too. largc l,o bc ir l)xt'L oI thr'. stutiortary stcllar
.o'ono.'l'lr,'absoix.i'oI ,'lrrorrrdsl,lrt'r'ic arrrl l,lrotJsphol'ic rrrotlols ft-,r tliI5 sluts ltampel's
t,he theolo[ical considor:ations of otlrer processos.

I4Nresuraecfl Ao [ocrsAHero BpeMerrr{ AaHHr,Ie o cfieHrpax BCnbIIrreR BBeBA

Tr4[a UV Cet cao4u.ru,Icb r( rtaalecrBeHr{brN{ olrr{caHl4rrN[ HecHoJrbr(rrx cileKTpo-

1 (Jcnosrr,re peByJrLrarbr uacroxqeii pa6orLi 6lrltr,qolonerrr,t na reTueft mnoJre no Mar-
IrJ.rTErrIM r.r peJrrrTr.rBlrcrcxtrM .fiBJreHrr-flM n acrpodrr'rarure (anrycr 1966 r., Illeuaxirucrtarl acTpo-
rlrraruecnrin o6cepoaropur AI{ Aaep6. CCP).

l) Uss.I{pblMct{oii o6ceprat., r. XXXVIII .f i7



I'paMM 11 -41. floryveunbre c oncrlogr4l{rrflrrr,r, paBubrlrrl rlJrr,r rrpeBBrrrraror{rlNrr,I
AJILITeJTT,H0cTL Bcrrbrrtrefi, BTI{ cIIeHrporpa}rMr,r I(aBaJrr{ ToJrbno o6qee npeAcraB-
JI0IIU0 O TON.I, qeM OTJII,lqaeTCfl CtreHTp SBCSArrr RO BpeMrr BCrErLuHr.r oT crrenTpa
BBeBAbr n cuonoliuoM cocrorrHr.rra. B 1965 r. u Hpr,rrucHofi acrporlrasuuecHofi
o6cepna'ropwu lstxvt BbrIIoJrrieHbI Ha6rlo[eHufl Bcrrbrrrren AByx BBeB11 u,rna UV Cet
c RLI00HI,ITI npelreuirritlr pa3pelxeEtrer{: crcnrp01.parfrrponanrae ocynlecrRJrfrirocL
c rrox,roqblo ciler{rlaJrLHCro 71uc[paxrlr{oH}roro crneHrpo]rparira, n ror:opoNi rlc-
lTo.rlbsyeTcfr sJIeI{rpol{Ho-orrTl{qecHoe ycr{JreHlle ,rpHocltr{, B peSyJILTnTe rlero
yAa.IloCIr IIOJIlzqsls CileI(TpI{ BCnbIIIIeK C SItCIIo3I{rII{flllII (lTl II0CH0JIE,I{]IX CeHy}iA
Ao Frecl(oJlbr(rrx MLIIIyT. B reseHlre 1t seccHsr.Ix uo.teli BeJrtrcb Ha6rroAerrlr.s
BueBAEr AD Leo -- caN{ofi apHoft cpeAr{ rlepcr,reHHr,rx ,u.rua UV Cet - rr B re-
tleHrre 8 ocenur,rx Eoqeii - cau6fi UV Cel. Oru ua6lrcI.er]ufi lrpoBoAr,rJrr4cb
oAl{oBper{eHlfo I{a AByx reJrecxolrax: ua 64-c,tv, r,rerrr4oHoBor[ reJrecnorie ocy-
lI{ccrBrltrJracb rrclpcpblBuaa rforos.nenrpr,rltecn.-\rr perrrcrpaqrr.n 6recxa BBeBAr,r,
ir Bo BpeMrr Bcrrbrmer na 2,6-u, pe$reHrope urr. f. A. Illafiua (3TIII) $oro-
rpat[r.rpora.nncr, ci]eHrp6r.

B peayrr,tare raKoro droroarexrprlalecxoro r,r cirefi rpol'l]a(tr.r.rccxoro rrarpy-
.rII'IpoBaHI'r.rI yAaJrocb noryqllTb IrecHoJIIJr(o AecrrrltoB crleKrporpaMI\,I Ha paBrlr,rx
cra[I{rrx pa3Br,rrr.rfl 10 ncurrruex AII L,eo u UV Cet,, rprrrrel,r Ha}r{/{afl crrexrpo-
I'paMMa lrMeer yBepeHHyIo npI,IBA3Ity I{ coorBerornyrorqeli rforouerprauecrtoir
xplrrofi 6necxa BcnLrIIrKr{. Bce cuextporpal{Mbr Bcfrbrrrren, a riix}r(e ctrexrpr,r
3lrc3A B cnonortRou cocroflIJI4I,I 6r,r.nu no4neprlryrr,r ItoJrr4rlecrBeunoli $oro-
Merprlqecxor:i o6pa6o'rHe, i,r peayJrrtarrr na6"nroAerurr,l - froJryareur{r;re (pr{Bbre
6.rrecna BCrIbIIrreK ra cncx'r'po(roroMerpusecr(rre AarrHr,re - npr4rleAeFrbr B crarb-
fl-\ [5, 6]. 13 uactoarqei,l pa6ore AaH HoJrr.rtrec'rneurrlrr'i arraJr]ra ctux ua6lro-
,r1enzr?.

Itax r,rarecu{o, cpeAr,r 6oni,rtoro qr.rcra rl,rrrorea, BhIABr4HyrbIx AJrtr o6r,nc-
IIEI{I4fI BCIIbIIXEH SBE|]A TIdIIA UV CCt,, JIIIIIb HEil{HOr'r,rE 6br;rIr AOBEAEI{I,I AO
Itolr4qecrBerrHoro nuga. B qacrrroctr.r, r [7-10] 6r,rno uoxaaarro, rrro (rorouer-
ilI,rqecKIde rr noJropr.rNlerpr{alecKr,rc na6rro4currtr Bcrrbrricr( BBeBA paccMarpr.{-
Bael,roro rr4na ynJraAhlBarorcrr B parlxrr ne6y.napuoli rr.rrrorc,3rrl, cotJracuo r(o-T'opofi Bo Bpeilrfl Bcnbrrrrxr{ nag c!orocr[epofi anes;q6r rrorrB.rrflercx ropaur.ri,l,
6rrcrpo Br{cBeqr,rBarorqui:rcfl raB.

Xor.a aror peayJrrrTar HeJIbBrr paccl,rarpr.rBal'E, r{an Aonaaare.lbcrBo r.rcrrlH-
HOCTIT UE6Y.TTNPUOfi II{IIOTEaI,I, NPEACTABJIflETC'I ECTECTBEHHrIT,I nPOBECTI,I AHA.
JIrrs 74 cneHrpaJrbHbrx AaHHrJx B paMr{ax raxor,i cpaBHr.rreJrbHo upocroit
II4IIOTeBLI.

I. CTIBITTPOOOTOMIIT,PIfI BCIIbIIIII]R,\D LEO

iJ crarte [5] upnnc/ieHbl ar(BldBa,[eH1'rrbro rrrrrpu]rrrl, rrr{TCHCrrBFrocrtr. lt rnv-
pI4HI{ OMr{CClrOHHbrx iluumfr. BoAOpOAa, reJlr4.fl u HaJr.r,rlurr) cnaqnu I{HTgr{CI,IB-
uocreft y npeAeJlorJ MoJIeHyJI-spHrIx rroJroc TiO u {errrpaJrbHr{e ocrarorr}rbre
I,IH?eHcr4Brrocrr.r jrr4rrr,rr,r ),"4226 A Ca t B crreHrpax AD Leo, ro.rryqeEHhrx Ha
pasur,rx cTaALrEx pa3Br4?I,Lfl B0trbrmeH r,r s cuoHolflrorl cocrofrlr4ll SBeBAEr. ltax
,I IrpeHAe [7, B], 6y4eu cqtrrrarb, qro Bo Bper{-a Bcrrbrrrrr{rr r4a,Iyrreurle cal,roft
SBeBAr,r He MeH.fleTc.fl, Ho K ueuy 4o6anJrtreTctr AolroJrHrtl'eJrbHoe r4a.rryqeEr4e to-
pfltlero raaa. EcrII aTor raa Ortrr4rlecrtr.I ToHOIt BO BCCX qaCTOTa\ Br.rAr{Moto
crrexrpa, ro NIelr(Ay ripl4pau{eHr4eu 6.necxa BBe3Abr n r[otol,rerpraqecxoit uolo-
ce B u na6nio4aelrr,rMr4 xapaxrepr,rcrr.{r{aMr.r cJro}r{Horo (aneepa f ropavrai,i raa)
crreHrpa Ao"rrErrlbr cyrqecTBoBarr, trpocrbre cooTHorxeHr.rrr.

,(efictnlrrerluo, o6parrzr{c.g H r}rar'. 1, rAe crrJror.rrHatr irrrrrrrfl c-\eMarrrqecnu
r,re o6parxaer pacilpeAeirerrrae arleprrar.I B cnenrpe 3BeaAbr, a rrrpr,rxoBa fl Jrr11lltl -pacupeAeJreur,re aHepr[r4 B cyMN[apHolr r4gJryrreHrrt{ crrcreMrr BBeBAa f ropa_
'tlrit laa. (Dorolrerpntrecrl{e na6;rro4enrtrr Aaror AJrtr Halr{Aoro Mo}reH.r.a BcIrbrIrrKLr
BeI[qIdHy lg - [oTon AoIroJ]Hr4TeJrbHoIol,r3.TryrleHr4.fl B IIOJTOCe B, nrrpaxreunr,rii
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B eAr4r{r{rlax rroror(a or SBeBArrI B CtroHofiI1o}l OOOTO.gHI4I{:

ia:

/Ia3rAe li..- It /1 . IIHTeIICI{BIIOO'I'U I{3[yqeHllfl I'aBa I,I

pcaHr{rlrr tfororrerpn.recnoii rloJrocl,r B. B orrln'rc,:rtr'r
JreHr{e )HcplI{Lr B IIeupepbIBHoM
cner(Tpc r4 r{r.rrerICI{RIIOCTI{ eNIrIO- In
CI,IOIIHE,IX JII,IHI4ft OTHOCIITEJIbI{O

He6yJr-EpHoro noHrI,IIryyMa B IrII{-
IloHoru ArlarraSorle rrJrorl{ocrefi'
otrpeAeJraIoTCtr TOJrbnO SJrer(-

rporrHoft reMrleparypofi 1. floa i'o-
N{y, SHarr aJleHTpoHIIyIO TeMrIepa-
IYPY T o I{ 13, rlo (1) rvroxrno B rrpllrl
r1lrtre Haitrr4 orlrorreHrle /1"'//i
B HalnAofi AJII,II{e BOJITILI BHyr-
pr{ noJrocbr B.3areu, Slrafr or-
EOCr4Terrbrioc p acIIpeAeJIeHI{e eHep-
rI{I4 B CIIeHTpaX SBe3ALI I'I rOPA-
qcl'o la3a, MolItHo BIJTII,ICJIT4Tb OT'

Horrel{r{e I\*/l;, AJrfl Jtlo6oft AJiI4-
Hr,r BoJIrrEL lIOC"ire 0rol.o l{erpyA-
HO Br,rtrr4oJlr4Tb I{aH rlynxqr,rra z3

v 'l'" raKlte HoJII,rarecrBeHHbIe xa-
p aHreprrcrl4nrr cyMMapHof o crler(T-

\t1^',t^' ,r.
B

Jri,p^'ai
B

(1)

BBeBAbr, qf - xpuaan
roHr(oM rase paclpeAo-

l
I

I

Ir llL--J L--ti*"ti
a'/t x,--l:'

A+

(Dr,rr. 1. Cxeua pacnpoAeJreurla sreprlrlr B eyM;
MaIluOM CIIeIiTpC CIICTeMLI BBeBAa IIJIIOC IOpfiqtrIr

raB Iri t:r,r0,,11y {opuYllr,r (9)]

pa, HaH 0nBI{BIIJIeHTI'IEJe rrr{p]4lrlr
AMT,TCCI4OtrIIbIX nrAUtAft, SaMLIBaHLIe CHasHOB IdHTeE0IIBIIOCTE y IlpeA0loll ,ISI"f
Ti0, y [peAefla CepLII4 Bantlrepa, SaMbIBaIJI{e ilulJrl].r IIOIJI0I(eHI{fI h+ZZo }\
Ca I' u r.. ft. Cpas;egrre BTr{x pacr{eroB c Ira6JrIoAeHutrMLr rIoBBoJu,Ir oqeHI4TE'

peaJlbllocrb racxoAuoft ne6y,rapnofi I\roAeJIr4 BCIrbrIrInrr'

Srurnafieutllbre [ruptrHbr aMr'tccrloHHr'Ix JIr'IHrIii Bo[opo qa

,{la rrory.renrzn pa6ouux $oprrayn r43 olrrrcaHllor? sbrllre o6rqeii cxeNIL'r Boc-

fio.rir;ayerrc.fl onegerrrrrorn n [7J naparr'rerpaMrr x('1'") w A]"(7.):

Jrl"'+f 
d), : x(7',) /,s *,i , 

In !,

)/i ,r,f d)" - Ax (7.) /;, QLu, 
]

u)

(2)

r4e /go - LTHTeI{CI{BIIocrt, IaBJIyueHI4rI IaBa B JII,{I{I{I'I FI6 u /i1u -- I4H'I0HCI'IBIIOCTb

rrelpellbrBHoro I,rSJryrreHr4fr SBeSAbr B eAITIII{TIHOI{ Ul ',fepllaJIe AJII4H BOJIII OHO-

^o 
itu. 3rr,r naparrerpr,r r.rMeror upoc'r'oit c[r,ran.recHIaii cMhrcJI. l3enuuuna x(fr)

rroHaBLrBaer, ,r,-, cxuir,Ito paa o6u1afl r{HTeHcuBHoctL IrBiIyaIe}rI4tI laaa n (roto-
rvrerpl4rleo1oft nonoce B npenocxoArlT r{HTeIrcI4BHocl'b I4SJryqeHI'Ifl ToIo i+{e ra3a

o irrrr If s; B paccMarprlBaer,ror\{ Ar4anaBoHc DJrexrpoHHr,Ix uloruocTeft,
KorAa BHJTaAoM AByxRBilHTOBoro r{BJIyqeul{l{ LI Tpoi,iIrbIr,IIa CToJII(IroReHIatIil{I'I Mo}n-

UO 
'Upene6p"Oo, ,rot <raAOBLIft uapaMeTp) aaBI4CI4T TOJIf,KO or alenrpOnuOfr

reMrrepaTypbr. Berpr.rr.rua Afu(T-) paBEa I{IIrepBaJIy l(,rruII BqJIH, B ItoropoM

I Cru.r. uaupultep, [{1].
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yJIo[tr,rJIocr, 6r-r sce I,rBJryrIeHI,rc BBeBAbI B no,rroce B, ecnu 6rr trurencraBl{ocrb ee I,IB-
JryrloHr,rfl BcroAy 6rr,na panua r{HTeHc}rBHoclrr4 B AJrrrHe BoJrrrbr Hri ST0T (3Be3A-
nr,rir uapal,rerp) BaBrrcr,IT ToJrblio or pacrpeAeJreHr,rfl eHeprl,{I{ B cneRTpe BBeBAbr
r4 Molrier 6r,rrt no4c-uraH [o cnexrporloroMerprrqecrtoi,l reuueparype BBeBAbr
B crrHeft o6racur cneHrpa. Pac.terrr olirx rrapailerpoB AJr.fl rrrrponoro Arlafla-
aoHa coorrlcrcrByroqr,rx lrcN{rrellaryll npr4BeAeFrbr e [8, 9].

tr4a coorrrorueulrfi (1) r,r (2) clc4yer:

(3)

T. e. SnBI4BaJrerrrEa.E rrrrrpraEa SMr4ccr4orrHoft ltrmruvu Hs n eAEEr{r{ax qr{cTo 3Be3A-
HOrO HOrrTr{EyyMa AoJr}firIa COCraBJrfiTE,

w' : i, ^1!7,.) tAl . (4)" 116 "" *(7")

SnnuBareurEaa [r{prrua scsroft 4pyroft 6a,rrueporcxoft rrnur.rr AoJr?fiHa troA-
cIIrrTErBaTbCfl TOrAa trO COOTrrOmeHtrrO

II B.I{O}IT.

/lH.: ''u, :
" 'IHs

B6nraau npyroft 6anr,lrepoacxofi nnnuu

. I rrut< (T 
")

'o - \*(')'

T

ax, '6
/1"

iu --f lAl,,HB
% -----:

L"

. Al,
'u nwp;

1lr*
o^ *t-ljz

xn;iff (+)'^' 
EoEr '

180

tpe I sul I i2- orlrouerlr{e I4rIreHCI;IBr.rocT eri coorBeTcrByrorqr,rx 6anr,ueporcHr{x rrr,r-

uwn u lliulll: - ornoureHr4e rrf{1'eHcrasnocrer,i sBesAHoro r(oHrr,rEyyMa B coorBer-
cTByl0tqI,IX aIaCTO'r'ilX.

,[,aree, BBeBArI 'rr,rua UV Cel .nnl;rro'lcn Me-rta1i,rrl,rl{aMr.r, T. c. r,r n cuoxorl-
EOM COCTO-EI{I{r{ B CneItTpaX ATIIX sBOBI nprrCyl'CTByTOT StrrrCCI{oHrrGrC JrI4Hrrr4.

,flouyctulr, alr'o Bo Bpe]Ifi Bcrrblrrrxr,I r,ruTer{cr.rB}Iocrrr4 arI,I\ ilocrotrr.rHo rrplloyr-
crByroql{x er{Irccr{oH}I6lx nrarruii I,I trgJryrleHr,rrr B irrrHrrrrr crrlr6l:i rcfr6ttunr4 npo-
cTo cI{JIaAbrBalo'.l'CrI; TOIAa CKJraAbrtsaIOTC.fl Lr DrtBLlBa"rl0r{rHLIe IU1{pIAHEr 3TI{X
euraccufi (uocxo;rr,ny o6e onra orHecerrhr n BBea;(rror{y rtonrr.rnyyr,ry):

lV'1r: Wl;'o"' 'o"' * W'jr. (6i

HaHoueq, ueo6xo4lrrro yrrecrE, ue6ylapur,rr,l xontuuyylr, Hotopr,rfi HaHJra-
ALIBaeTCtI rra HenpepbIBHOe USIytIeHIIe SBeBAE'I II AOJIIIIeII yNIeHJ,IIII,ITL na6.ltrO-
AaeMbrc onBr{BaJreHrrrbre rur,rpuHbr rro cpaBHerrr{ro c (6). IloupanHa aa ne6ynnp-
ur,rfi Honr:raHyyM Taxlr(e N,Iollter 6r,rrr, paccur{TaHa rro BeJrlrrrl4rre iy1. Ilcttu B eAr{-
HI{r{ax BIIeBAIIOIO HOr{TrrHyyN{a SKBrlBaJIerrTHa-a mrrpr{Ha JrrrHr{r,I H5 cocTaBJrfl0T
iBL)\l^rl|l, a B eA\rnrrl{ax lIe6y,napHoro Horrrr{rryyr,ra antsr,rBaJreHrHarr rxrrpr{rra
roro il(e r43JryrreHr4fl cocraBJrrrer lTtiiir'141 - BeJrrdqr,rHy, B paccrrarprrBaeMolr

AI4a[a3oHe eJIeHTpoIIEr,Ix IrJIOTHocTeft aanracarqylo ToJr],Ho ot T" u BbIaII4CJreH-
HyIo B [9J,-ro orrlorrreHl{e I,rHreHcI4Brrocreli raaonoro r,r BBeBArloro He[pepr,rB-
Eoro r,r3JryrleHr4rr y Ho paBHo

(7)

Riz: it (8)



lAe (1Hs/1j2)ra3. Horl'r 
- orHoueHrre l{rrreHclrBHocreii raBoBoto ItoHTI,IHyyMa B

qacrorax coorBercrByroqux rlrur,rfi. cne4oearcJlblro, DKBuBa.rler{Tr-Iafl rlr,IpI4Ha
aNrr.rccrroHrroli nuur,nr, orrreceHHafl r( cyllMapHor{y Horlrrtllyytly, lIoJr}I{rIa o[pe-
AeJIflTr,Ct{ COOTHOIIIeHTTeM

1;ro
A?" 

-1,,
WryoK.coci- + iB /rru*h

. 'Ht

1*in
at"---

1,,

,rfJ (+)'ou 
no"'

Sarrerr,nt, qro ripl,r 13 --+ oo r,ra (9) troJryrlacrcrr ecrecrBerlHbrr? peay.nurar:
, I ,, \ rr3. fiort r. / .-

n-j:(i,,) ,' iiJ tt,) f : rr il', (to)

T. e. flpr{ cnnr,nor,i BCrrLilrrnc ua6nro4ael,rafl DntsrrtsaJIeHTrra.fl LI,rpr,r}ia arllrccl,toI1-
nofi nr,lrurn AoJr?rtHa 6r,rrr, pautta DHtsuBarcrrrnor,i runprri.rc Jruulrll B ropflrrcM
IaBe I{ He /.{OJIili[Ia 3aBllCeT.t, rltt oT CIIJIbI BCI]r,t[IHII i6, I{lI OT I{aI{I4X-JItt6o anCl;4-
I{rrrx napaNreriloB.

O6paruuca rerrepl, K AaHHr,rM na6rrogenuit. Paccilro'r'pr[M cHaqaJla coor-
Horrlenl{e ua6;rro4aelrr,rxr4 BBrrrr,rcJreHHbrx BeJrrrqnHWgn, Benusunbr t,'!1Xo"'"o"t,

tt'11[:" upr{BeAeHbr n t5]. Be;nlr.rraur,r i7j lprn nanr4ofi crer(rporpaNmrbr Mo?nHo

cH.flTL C Hpr.rBr,rx 6.rrecHa cooTBeTCTrlyrot{I{x BorrrJrrrer(, npuBe/{eHrIbIx Ea
t!ur. 2 , Horoprre Barrbr r,ra [5]. Pacnpe4ererrue aHcprr4r,r B rrerpelrrrBrroN{ cfleKr-
pe dM-anosA AaHo n [72]: AJrrr BReaAr,r cilexrpaJrr,Horo nJracca dM4,5 tr:sulIfi,:
: 0,0375. ,I{a,nee, ilJrfr Al) Lco (U - B: -l-1,",06 u B - V -- fl"',51t
[131), cor;racrro [B], A], -: tB60 A; crrcAoBaroJrirrro, BxoArrrqr,ri.r e (9) (BBeBA-

I
II6rI-t rapaMerp> Afu-5: ZO*\.

'rru.

<l'a:ronure rrapauclr)br)) ," f5 ,, xll j-i" ' 
/'^ \r'ir': 

r(rrr'r"

,Iro . 
\r"" / 

i'lo)tolu rr'),.c'lrl la l'b

r"-
c rol{olr{Lio [9,11]: rpr T":5000-: SUU0tj'K x ,"u :0,Btl -1,6 H,no

, L, \ t.r 3. t{utr.t..

xll|ii"'I+) :6800--3000A. 'l'artlru o6paaon, rae (9) Trorryrraeilr-,., 
\ /,,o i

7.9 F 186 :44\i-Il'H*(iB): qpp16-. rrffi lal. (11)

,(na gpyrux rr.rnuft aHarorusHEre BbrqrrcJrenrrfi Aaror cJreAyroqrre coorrroilre-
HI,I,fl:

6.8 + (330 - 150) i^
vtr'H,(iB): T[ffi IAJ,

tvH((ii:,ffiffiffirar,
rvHs(iB):ffiffirur.

Ha Snr. 3 r 5 4auo cpaBneurre l,I/trf6" a Wp(is).

(e)

(r2)

(13)

(14)
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Ha rfur. 3 npranegeu],r peayJrbra-
Tbr, oTHoctrrqflecfr H TpeM ncrIbII]rKat\{
AD Leo: Z4I.III, 13 m 16.V 1965 r.,
ctrefirpr,I noropbrx 6butw no.lyareHbr
Jlrrmr, B o6nacua Ho. ]Jrrc6rrr rrprrr,ro-
yro,'IbHr4xoB (u mupuna rroJlocbr I I i!fl'' :-
- IYne (13)) na eroM plrcyHne coorBer-
crBylor Bepoflruofi orura6ne oflpeAeJre-

' r'1116,111fr.fl tl lIa ilO OAt.toIl CtreHTpO.rpalrMe;

ItrI4IpI4HbI IIpTIMOyIoJII;HI4HOB COoTBeT-
crByror AxanaBoHy BuaqeHrari l,l'*to (it,),
Bbrqi{cJleHl{brx AJrrr AIdarraSoIIa eJIeft Tpor{-
Hrilx reMnep aryp o.r 5 000' I{ 4o B0 000' K .tlucna B upflL{oyroJrrrrrl4Hax coorBer-
crByroT noMepaN{ clenrporpaMM IIo
$ur. 2, BpeMrr rroryqeHrrrr KoroprJx or-
MerIeEo rIepH6IMr,l ilprIMOyIOJTbHI{I(aMII.
tr{a paccuo,'peur{[ rfur. 3 crtcAyer, qro
B HaqaJre cran rr.tor,l Bonbrrrrxr,r rr a6rro[ ae -

Ma fl 3 ltBra B a Jr er{TLI afl IXI{pr4u a ilrrt7u.rt H a
n 10-15 pae rreFrr,rre roft, Horopyro
cJreAyeT olnrrAaTb B cryqng cBeqeHr4.fl Bo
BCnhIrrIIte o[TI4rIecHLl TOHr(OIO IaSa Upr,l
7" : 5000-80 000' [(. flo uepe yra-
oaHr,r.E cr,ur,Roli Borrbulnrlr (u n c;ra6rrx
ncnr,rurxa:r) Dro pacxolrrAerrrte yMer{b-
,UIAETC.fI UTIiI I,ICSESAET BOBCE.

Itpranan 6lecna cra.irr,uofi Bcnr,rrrrmr,r
AD Leo, na6rrroganrueiicn 18.V, npu-
BeAeEa na (trar'. 1r. Itan r,r ua dtnr. 2,
treprhrrilrl trpr{Moylt oJr brrr,r nanfz na r[ur. 1r

yHaBaIIbI trruTepBaJTr,r BpeN,IerrI,I, HotItra
6unu uonyqelrbr cileI{TpLI BCIrbrIIrItra B
xpacRoft o6"iracrra cnenrpa; Barxrpr,rxo-
tsaHr'rbIe IIpflMoyIoJIbI{I,Inr4 yHaSbIBaIoT
url.repBaJrbr Bpel,{errr4, HorAa cfieHrp
Bcrrbrrrrnr{ c[ororp a(xlpoB&[cfr B BeJreHofi
o6.rracrra; crer"Trbre rrprrNroyroJrbHI,rHr,I
cooTBeTCTByIOT XiOMeIITaI{ rrOJryqer.rl{tr
orrenrporpal,rlr s craHei.t o6nacrra c[er(r-
pa. l-Ia t[rar. 5 AaHo cpaBueunc II "]r"
n l,l/i, (h) gilnLl,, Ho, FI.,, n H5, uaue-
peHHr,Ix Ha crrenrporpaMMax aroii cr.ut-
nri j,i scuHrtrxra.'loqnocrr, orrpeAeJrer{rrrr
l,l.,,i?n" Bcex orr4.\ Jrr4Hr,rli npr{MepHo
rar(a.fl ?ne, HaK ua r[nr. 3, u 4.na yu-
poqeHr.r.E pr,rcyHHa Ha rreN{ BMecro rrprr-
Moyro JI bHr,rHoB AaHbI Jrr{rub rrp.frMble Jrr{ -

ur.rra, xp afi r.rr4e rorrfi u r{oropr,rx co orBer-
clByror lV jt (i B) grn Tn , 5000' K n
7, : B0 000'K. IIa nepBorr cnexrpe
etoit BCrIbIrrrHr,r, rIoJTyrreHI{oM r6;rraalr :

MOMeIrra Mancr{MyMa 6necna, yqacTru4,
coo rBel'clByrolqr,re nt qansuoi,i rd rro -

ueqsor,i qacrfl M ar(crro ar4rlr4r.r, 6rrura np o -
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3riIlrrBaJrerrTrrhI.\ rIIlIpr'IrI

I-eo 18.V 1965 r.

c[orouer.pupoBaubl rropo3Hli Be.ru,IqrlHbr lI jlrt t oHa3aJI,lcI] Ira ortrtx Vqaor]lilx
paaJrtrrrrnr,rtrlr, trr lra {Hr. 5 oHlr oTMetIeHr,I HaI( lttu J.rc. I{cl npelterrn [oJIytIeI]LItr
Cuexrpon ,\l t4 u 15 ( otoo.uenrpusecrlrii narpyrlb 6nocHa BBeB/(r,I 6r,r.n y;rte
fipenpauleH, tr{ BeJII{TILIII}:I t.s l\llft 3Tllx CIIeKTpOrpaN{N{ IIOJIyqeHbI SItCTpafiOi-lfi-

Urdeft r{pr,rBoft 6necxa Borrbrrrrnu; rocnoJrT,ny altcrpar{oJrl,IpoB&Jr&cL ortelrlr

trJraBHatr HpI,IBATI, To OlIfII6Ha B IlpI,IHtITbIx SHarIeHI{.s\ l, He npeBbIIIIaeT 2096.
I{1 cueHrporllalrMa-\ Bcrrr,rurl(rt 18.V 6artuepoBclta.ri cepl4a rlpocJre}I{IrBaer-

c.a [o FI,1l Ho FI. 6"nen4r'rp;'s'rcfl cI'IJIbI]ofi sMl4ccr{oHHofi nr'rnrneit iiCa II, a 4rx
lmHfitPt Hs - FIrr Hc 6],rlr,r noryqeubr or(BrrBaJrenrtrble IUr,IprIrIbI ts cnonoiiHoM
cocro.gHurl BBetsAbr. lloo lolry cpaBHeI.Ir{e Ha6rIoAeHHbIx I,I BrIqIrcJIeHHbIx eH-

BI4BaJIeIITIIbIx ULIpIIII BLIIOJII{eHO TOIIbI(O AJIA IIepBLIx qeTblpex aI[eHOB CepI4I{.

TenrueparypHa.fi BaBrtcui\{ocrb BeiIIIqI{E lli p (in) AJITI Bepxl{Ilx at"rleHoB 6arr,ue-
poacxoii ceplrri BHaalrrreJrblro crrJrbHee, qeM A[rr l:l;iH,(iB),- ero BI'IAHO lI3 I]t13-

Jrrrqul [J]riH lrpl[r],r.\ . trlHiIii, COOl BCTCl'llYIOtUr{X Ha {Xr. 5, Citatnelr, i1"11,,

rr l'l1rtr. FItr rrp;n,ro11 (il''*ru, 1ro,) yxaaau6l BIraaIcrIrIE i'f ris (lu) , Brrqtr{cJreFlH},re

AJrrr nflTn pasJrr{alHblx OJrer(rpoHHblx rer{[eparyp: cepe[I{Htr npaMblx cooT-
IrercrBylor T,:20 000'I(. IloflsneHue sNII4ccI,loHHLIx rII4IIrrI'i reJrl4-fl IIa nep-
BbIx CleI(TpOIpaMMaX l(eJIaeT HeBCpO.aTHLIiI npeAIlOJiOiIieHI'Ie 0 TOI\'I, rITo Ha
paHHI4X CTaArIfIx pa3BI,I',rI4.s BCTIbIIIIHTI TeMrIepaTypa BbIcBerrI4BaIoII[crocrr faSa
r{ox{er 6rrrrb }IelrLrre 20 000" I(. B raxoM cryqae r4B d)i,If. 5 c.,reAyct, 't'ro
B Harrale Bcrrbrrrrnr,r l,l'iio" ir lt ii- " a 15-20 paa [IeIrI]IrIe, .rctrI re, HorollLle

cJre/(yer olr(r,rAarb ilpr4 cBeqeHrlll4 oIIrr4rIecKl,I rolrHofo rasa llprr 7',r<80 000'K.
IIo uepe paBBr4TLI-fi BcIrbrIrInI{ DTI{ paarlltallrfl, HaH u Ha q)ur. 3, yuenr,rualollcl
I4rU LlcaleSalor BoBCe.

Tanrau o6paaou, cpaBrreHrre lv';;u'ntrI'p(ip)nar[rrr. 3 r.r 5 noraabrB&or, alro

BO BpeM.E CI,rJrbltbrx BcnbrlrreH Ha6JrroAaetlEre 3r(BI4BaJrerrrIlbre IxlrpI{HEr SNIIIC-

crdorrulrx Jlr{i{r.rfi BoAopo4a BHaqI,lTeJrbHo MeHbIre BbItIr,rcJreHHr,Ix [rI{pI,IH, ecJrIl
pacserr,r lllp (id Br,rnoJru.rrlorcrr B paMxax npocreiiixeft He6y;rapHoii MoAeru.

/]nr cla6ux Bcnl,rruen u l\Jttr uoBAHr{x (raa paaru'rtr{.,r crlJrrrrL,rx BonbIIIreH paB-

rvqufl lVit'" , ytlr- iz (ls), xaH trpaBr4Jro, HaxoAflrc.s B npeAerlax Beporrrubrx o[II{-

184
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6ox oupe4eJrer-rr4fl arr4x Berflquu. FIe rrprrBJrexatr rl4tloresrl o Aotro.[HI,rreJIrHor.I
r4B.rlyueHuu gpyroli npr4poAbr (naupunep, ropflrlee {oL'octitepiroe rfl]'I]o, cI,lH-

xpoHrroc 14BJryarerrrae peirrlrr.rBrrcrcnrax SJrer{rpolloB, o6paT:nrri,l nouu'r'oIr-a(ltlcn'r
6r,rcrpr,tx aJreltrlloHoB lra I'crIJIoBLrx tloronax r arntoc{epe eeea71r,r), yriaBa}IHoe

r rrlTafJIpac\olrtAcHl,te i l']'i""' ulll p (ir) Mo]I{Ho norlblrarbcfl o6n.scnrarl r pauHax ne6y-
rapnofi M0AeJII,I BCIrbIIrrHI4 cJre[yrotl{I4Mn arlrfenraura.

a) 'l'ermeparlp& rlrJCBClrllBaroqerocrr raBa B Harlale Bcrlblrtrrur cynlecrBeHHo
nrrurc B0 000" I( : oHa Aocrr,ltaer HccnoJrbr(r{x cor rDIcflaI I,IJrr{ Aa}I{e }II,IJrJrr,Io}IoB

rpaAycoR tr tro r'repe BbICBeaI[BaHraa 6rrctpo ilaAacr. ItaH nu4uo r,rs $ur.5,
B TaHoM cryqae Brrarl,rcJrenHr,re u r'ra6nroyq&oMllo BKBi{BaJIe}ITITLIc urrrpillrbr Moryr
6r,rtr, 6;rzgxI,I Bo Bcex riraaax paBBr{rl4rr BCTIrIIuI{I4.

6) Jftanefiuaroe lraJryqeHr,re Bcrrbrrrrr(r{ ocna6reno no cpaBHeIIIdIo c HelpepLIB-
rILIM r,rBJIyqeHI,IeM Bcrlblrrrl(r{ r,r3-3a nOIJroIqeFIlIfI B Jri{Hllflx. Bna'ta;te BcrIJlrIHa
.rroHaJIuBoBaEa B HI{}r{rIr4x c.rrotr,K rpouoctfepl;t, I{oropafl HefipoapaalHA B .ritrrt-

uunx 6anr,uepoecxofi cep:t.Lr4 Bo}(opoAa, rlo npoBpaLlHa B ItoHl'I4Hy)/NIe. trfo r{epe
Bbr,\oAa lop.Eqero raBa B Bep\Frr{e cJror{ 0iror atirt}ext ceJIenrrlBHoI'o rlor,rro-
rqen?Irr oc;ra6enae:r II L{cqeaaer.

n) Cau ropauur,it raa BcTIrIITIHI{ ,rBJrflercx cHatIaJIa IlcfipoBpaqIILIr'r B .III'IIIrItlx
6a.nr,nreponcroft cepr.rrn r.r rrpld 6r,rctpou pacru],IpcHlrl4 ero onrtrralecxatl roJllqa
yNIeHIrtIIaeTCfI.

Ouerr,rgno, rrepeqI,ICJreHurre a{denrIJ N{or}zr 4eiicreonarrr, Hillt B o1'[(';rb-
HOC'1I4, TaI{ I,I COBX,IOCIlIO.

F{errpepr,rnrioe IrBJryrIeHrIe Bcnblruel(

IJa6;rrogeuun [5] ne Aalor l{cnocpeAcrRel{Hblx cne4enlrr? o pacilpe/Io,reHI{i.{
elrepr.rrrl B rrenpepbrBHoM cler(Tpo BcrrEr[rr].r. Ho iaa paccNrorpeHtr{fl Bar'Iblr}a}Ir{rr

crurr,nofi a6cop6{uouuoi.i nlrnrnlr ?u1t226 A Ca t rI cltatlnoB ,Ilrrerlcl4B-uocrl{ y
rrpe4eJroB rroJloc TiO nromuo oqerrr4'i'b r,rHTeHCI,IBlrocrr DToro HerlpcpblBlloro
r{B.rryareHr4-fl B paBrrr,rx o6nacrnx crreHrpa rl cpaB]Ir4rb ary <ua6lrollac[,rylo)
14HTEHCI{BHOCTL, C SbT'TTCJIEHTTOit TEOPETI{IIECIU4 ItrJIfl UC6YINPUOfi MOAE.III'I

BCIIbIIIIKI{,

,(ei,icrnutc;rr,uo (cu. {r,rr. 1), ecltl B cuoxorinolt oocro.Elllrll BtseBllrJ cI(aLIoI(
LIHTCHCIIB I{OCTII

(15)

(1 6)

/i" D"r - Do"n

+ 
: DcJt)Bcr- L) '

lluu D"n - Do"n

/l,n Dr", - I

(i 7)

C 4pyroii cropoHrJ, ec,JTrr B rrenoropr,rli Mor,IeHT pairts[?r{fl Bcrrr,Irrrxrr e0 rrs.rry-
rreHuc s o6ilacrr,r B cocran;n.aet is, ro n o6nacrrl AJII,IIrLI BoJrHbr fu ornouerrr.re
raBoBoro HoHTr,rHvyN{a H BBeBAHoN{y AoJI}r{Ho, corJracHo (8), oupe4eJr-Erlc}r or-
HOilIEHI,ICN{

a Bo BpeMfi BcubrrrlHr{

TO

fi: o"'(>t)'

*+ffi : Do"n(D'n'

/?^t (ia) : lr

r*, EIS
At"- _I trrw'

,r,yi,T (-4-i
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Facupe4creHr,re aHeprr,irr B crre(Tpe dM-anea4 r{BBecrrro r.ra MHoroqBorrrr{X

$ororietpuuecnr.rx na6nro4eurfr. [121, r(oropr,re Aaror Jrnr]rr o6quli xog 1i, no
IIe ro;noJrflror narYrrr,r or/{eJrbHo Ii-n Ii*.Iloarouy y rpeAeJroB rroJroc TiO 6y4eu
cpaBIt[Barb I,II]TeHcr{BFlocrb raBoBoro Holrrr4rryyNra co cpel{Hefi r,ruTeucr,tBnocrrrlo
SRe3IFIOIO lrenpepLrBHoro Crrcr(Tlla, T. e. Be[[rJr:IHy

ri,o
Ai. -"I-

Iilro ilu; : ;, (t e)

c ReJlI,1qIIri0.tl

,rff (+)ra3'HcHr

nmy:+(#+.#) :*('*+) +;+

nHa6;r 1i"' Dcn - DBcfi
t, 4126 : - ;l--------'i- .

I r- uact- 
'

(20)

Crr.,ri,nyro a6cop6qnour{yro Jrr4Hr{ro }'4226 A Ca i {opuanrno Mo)r{Ho pac-
cN,ra:r'prrBarb xan 4nofiuofi crtaqox rlureHcrtBEocrr{, rrpuqeil{ nenr.rur,rue -11+

a4ecr, 5y71el coorBercrBoBarL r{eETpaJrbHarr ocraroqHa.fl r4EretrcrrBrlocrb Jrrr-
Hr4r.{, a l).- - I{}1TeHCr{BHOCTb fipIIJIerarOtr{eIO rt Jrr4}Ir{I{ Henpepr,iBEor0 CtreHTpa
(crt. rfnr. 1). cDols^r.rpl4qeorir4e r,rgMeper{r{rr [12] garor B AaHHoM cJryqae Be-
JII{qr,iHy 17. , ror( nafi trpr4 [,i]Jll-ttameperrrr.trx a6cop6qlrn ?u4226 A ualo BJrr{fler
na o6rlrui 6.recm sneagbr B rxrrpoHoM r,rrlrepBaJre ArrlrFr noln. lllootoMy rrprl pac-
cMoTperrrlrr,l SaMbIBalIEfl 3ror,1 ;rr,rnr,rrt Bo BpeM.fl tscrrErrtrHtrr cireAyeT cIlaBEr{BaTb
BelI4qI,IHy lla226 (ip), Bbrqucrennyro ro (tB), c nc,nlr'Irauoii

(2i )

faaonrre I,r BBeBAHbre napaMerprr, BxoAflrqtre n (iB) u (19), uoryr 6nrrr,
BIirrtrcJIeIrLI TaHI{M }Ite rlyreM, rart 6r,rrin BIiTITI0JIeFILT aHa.llorlrqrlle [apaMerpEr,
Bxol{rlrqne r (9). trcrn 1; rre orrerrL }raJro, ro B paMr{a\ pacc}'rarpr,rBaenroii lro-
AeIrt o]ITarlecr{r4 Torrt(olo ra3a. ocHoBFrafl HeyBepeHHocTb B Drrrrrl4cJrerr}rbrx Be-
fllaqurax l"l).(iB) cBrraaHa c rre3Fra]rueM rervrtreparypbr BrrrcBerrr{Raroqerocl raaa.
lJe"nn.rurrr,r /i"f" oupe4eJr.Erorcrr tro D,,,, u -1)o"r, npr{Be/Ieurnrilr s [5]. I{amgaa re
AByx trocJreAlir,rx BeJrLIqr,rE orrpeAeJrfl.e\-cfl, HaK rrpaBr4Jro, o Repo.artror,l oruocu-
renr,uofi orulr6xoi,i rle 6onee 20%, uo BeJrrrqr{tra /lttf" - ol'Horueur{e paanoc'r'et
4nyx 6;rr,rari[x BeJrlrqtrH - orreub qyBc"B[reflbrra K cnyvafinrru oruu6xalr .D"n
lT D,..n rr rre r,rcnJrroueua cnyvafiua.s orur.r6xa 0Toro orHorrreur{rr B 4ra pasa. IIo-
aroMy rrr{me nprrH.grrtr Bo BIrr,rMaHI,Ie Jrr,IIIIr, Te na6tro4euufr, LtJLfr Horopbrx pa3-
nocrr -1)",, - l)u"n no lipafineli Mepe Brpoe npeBbrrrraer Bepo.ErHyro omu6xy
o[peAeJreHlrrr BelI{LIr4}Ibr cHaql{ a.

Ha rlur. 6, a, 6 Aarro couocraB"rrenr,re .[\,(iB) r /iI'n".
LIa $ur. 6, a cpanuuBarorc.s Berrr{qr4rrhr "1l6rre (iB) u .1i'iiif , BbrrrucreHuL,re tro

ua6nro4euiznlr crnrRopl Bcrrbrlrnr,r 13.V s Hpacuoft o6racru cilexTpa, rAe
HaxoArdrcfl [peAeJr noJrocbr or(r4crd ruraHa y 1,6159 A. (tr4aueues11s f)61;,e Bo
Bpc[[.s cra6r,rx Bcrrbrlrrex 24.III u t6.V rre BbrxoA,rrr Ba irpeAeJrrr Bo3Mo]r{rr6lx
oruLr6ox r{BMepeErrrr .D"n, c}r. t5J.) .(.na xarxgoi,i i{B paccMorpeHHj,rx cner(rpo-
rpaMM ua {iur. 6 yHaaau Ar{arraaou BeJrrdqrrnbr [l615s (iB)- np:r. T, - 5000 -
-80 000" K; xax n ua (rur. 5, nepoRrnbrc ornr{6xrr /?';l;,j'(Atg /lli'r'.lf = 0,3)
ua rfur. 6 ue nprzneAeur,r.

FIa r[r'rr. 6, 6 npnneAeHbr orleHxrr r4HretrcrrBrrocrr4 rretrpepbrBlroro crrexrpa
BorbltrHr{ AD Leo 18.V, noJryqeuHbre rro BaMbrrr.{ro Jrrrurrr{ )"4226 A Ca t
u rpex oliaqtroB [Hre]rcr,rBrrocrrr y [peAeJroB MoJrer(yJrapubrx uoJroc 'IiO. [tax
r,r ua tfr,rr. 5, 4nx cner(rporpaw*tt Tu, BAecb yHaBaEa BaBrrcr{Mocrb tser}rrlrrut,I
I I 4226 (i rr) o'r aJrenrporrnoll,retruep arypbr.

186



Y VYh s s$s
7

------ -.10

0

1,9 Rslss( i6) 1'g R7(i6)

@nr. 6. Cpaauetue I'ra6JlroAaeMr,rx LI Br,rqr,rcJrerrEr,rx orrromeurrft ne6y.lapuol.o r{ BBeg;{Horo
r{otrrrrryy}roB D ctlr'nrpax Bclrbrrren AD Leo 13.V 1965 r, (r) rr 18.V 1965 r. (6)

tr4a paccriaorperr,rfl cflrr. 6, &fr 6t 6 ctegyer, {ro r4urerrctrrBr{ocrr, EetrpepLrB-
Horo uBryqe[I'rf crlJrbtrbrx Bcrrbrllex AD Leo trpr{MepHo B AecflrIJ paB cl{Jrbrree
Toft, noropyro I\{oEtI{o 6r,rro 6rr o}KEAarb upr4 rlsryqer{rrrr orrrnqecxrl Ton]roro
lasoBo|o o6paaonaru,ur c SJrenrponuoi,i relftreparypofi [oprrAna HecnoJrr;Htr{x
Aec.firKoB rr,Ic.Eq rpaAycoB. flocxonr,Hy Ha ertrx rpa(b[na-\ r{c[oJrDBoBaEr,r cler(T-
pol'paMMbr roJlrrr{o [aqaJrbHbrx ],r cpeAFrr.rx draa pasnr,rrrd.rr Bcrrbrrrex (Ara yne-
pellEoi,i oqeHr(rd pa3Hocrr4 D"n - Dr.r), ro r{e yAaercfl trpocJreAurb xoA or-
HoIrIeHId-E ltlii^olln^ (ls) cro.rrr, AeraJrbEo, Han aro 6r,r.no c4erarro Bbrrtre AJrrr or-
Horrrerrr{.rr lY'i}"" I VV ir(i o) .

B pal,rnax paccMarpr4Baertoft ue6ynapnoii r{oAeJrr,r BcrrbrrtrHr.r cr4crcMarr4-
yecnoe rrpetsbrureutre "11"1:" na4 .1?1(ls), ooHapyllrrtnacxroe rra r[nr. 6, u r 6, 6,
oBuaqaer, qTo B cBerflu{eMcfl raBe rrapaMerp xlrlr'fitu'cr4crelrirrr{rrecxr{MeHbrrre,
aletrt aro nprrlrrrro B cAeJraur{r,rx Bbrrne oqeur{ax ll},(iB). flocHo"nr,Hy aror [apa-
r,rerp, Haft vtrI/'if , y6r,rBaer c pocroM aJrer(rponHort reuuepar,ypbr raBa u y6u-
Baer c pocroM ourra.recHoft ToJrrrlrr B Jrr4r1ufix 6anr,rrreponcxoir cepl4u, To AJr.fI

o6r,.acseur.rn rroJryqeunoro HepaBeHcrra /?|]n6" > J?r,(lu) i\ror.yr 6r,ru, upr,rnueqeur,r
rc ?r(e coo6paxrenra-fl, qro lr Arrfl ol,r,suterlrtn [epaBeucrB ll";;u" <. |Y j2!u).

Illnpunr,r crrrdccrrorrtrrbrr runuii BoAopo,qa

Couracuo [5], Ha paHrrr.r,\ craAr4rrx pasBr,rrr,rrr Bcrrbrrren ua6Jr(lAaeMr,re
uLIpr{rIbI aMI{CCtrOEIIbIX JII,IHI{ft SaMeTI{O npeBr,rIIIarOT qI{CTO I,II{CTpyMeHTaJrbHr,re
IJrI4pr{HBr. Pacclro'rpr,rn oro yltrr4peHr4e B paMHax He6yJrrrpHori MoAeJrrr Bctrr,rlIrnr4.

Kan r,rauecrHo, ecJrr{ Ha6[roAaeMa[ rur{p]arla Jrurirur:,z olpeAeJrrrercrl AotrnJre-
poncroir urr.rpunoft I{ uupr{Hofi r4HcrpyMeHTaJrbrroro Horrrypa, To troJrtrafl rrrr{-
pI4Ira eMrIccrIoEHoft ilttrru-tn Ha ypotsIIe IIoJloBrrrrrroii rrrrrerIcrrBlrocrr (AX,,,")
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orlpeAeJlfl ercfl cJreAyrou{eft {oprray;rofi :

Lt"?h: Al"], In 2 + Lt?,,

r'4e Afup - i{onnJlelloBa IIrI{p[IIa rr i\1,,, - rIoJIHafr rxr{ptrrra r.rH0rpv}'rerrritJrb-
Horo Hortrylla H.a )rpoBHe lo;ronr.rrir-rorl i.lHTerlor{Br{ocru. CnegoBareJTbHo,

Al,D : 1,20 v' ' L?;i', LLI'".

]IclI,r na6nroAaer{oe yi.rrr.rpeflr{e ,-rtanr,rrt - IJcByirr,rar rrar{pocnorr}rrLrLlnr.r-\ AB?r-
xieular,i, ro ilf r4 {Brr}rt0rrr,rfJ -\ a ll axr.epr,r3 yrorc-s cK op o cTrrro

At^u: c-f fcar,lcenl. (24)

Ec.nu rxe paccMarpl{Barb Ero yrurrpeHr4e r(an peayJrbrar BHyrpeuHr{x rerrJroBhrx
gnratneuzft, ro

(25)

lJ ra6"u. 1 ilanr,t pcayJllrarr,r nI,r.tucncrruii L)up, u u '1' lptn cr.r.rbHbr\ Bcrrbr-
urex 13 n lB.V, HorAa yBcper;rro lrNre,[o Nrecro coorrromerrr{e A},'/, > A},r.
Beporrnrrc outn6xr,t BLIaIrrcJrcHrrr,r-\ uc.trr,Irrl4rr u tt T \'Ioryr lIocTraraTr, coreu

Ta6rnqa I

Bcur,rurna t3.V 1965 r.

H rrcD
('II0 Ii rlll)-
I'])tINIIILI

alD, A u, rnf cen r, 106. I(

I
2

4
5

6

ar,2, '!.

210

280

300

2t0
r60
190

,u | ,^,

1u
1n

2
D

4

5

6

8

I
t0
t1
t2
13

14

75'J

670
751

581

510

450

400
220

750

4t0
6i0
530
46C

460

3L
28

J1
20
18

l2
9,4
3,0

34
{0
25

t7
13

13

20
0,8

2,7
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s,2
10

7,8
7,4
6,1
5,4
3,1

1i
5,9
9,3
7,7
6,7
6,7

4,0
DK

4,6

4,2
5,8
6,3
4,2

J,'

H61",
T, xilicee

180

110

2t0

2,6
4,7
5,5
2,6
1'D
,t

7" I00. I(

/ ')') \

(23)

Bcrr,rrlna lB.V 1965 r.

I{oMep
crrefiTp,rpaM-

MbI

0,6



w4,lceq I{ HecHoJIbr(rrx cor Tbrcfls rpaAycoB, oArraHo noptrAolt Beilr{qr4E DTldx
napaMeTpoB r.{ ux o6rquii xoA c pa3Br,lTr{elr B0nr,r[rnrr onpo/(eJrrrrorcrr AoclaTorr-
HO YRepeHHO,

14a ra6;r. I c"rre71;rer, .r'Lo na6lro/(acMbrc rrrr,rpr4rrbr .rrr,rnui'r He np()rr4Bopeqar
runoreae o roM, rITo reMrrcparypa faBa R rra.tarlnotl (raee ncni,rrunr{ nop.rrAr,ia
lerlrrel)arypr,r coruesuoit noporrrr. C 4pyrol"r crol)olrbr, ecrr,r ]rur,rpeulre o6yc-
JTOB.TIOHO l\faKpOCHOII4aIOCHI,IMI{ IIBI4}IieHI,IflI{I{ I.&3&, TO CItOpOCI'I'I Crrtx 4ernnienr,rft
.qoclr{ralor coten run,f cen.

13 npr,rnqrane paclrrrpelrrte crrer{rpa,rrrH6r-\ JIr,rnr.rl)i BCrrrrmrriu uoirier 6r,l'r't,
cBrraaHo rar{[{e c adt[exrarur AaBJrcHr{fl. Srra a(rrfeHrrl xopomo nporrBJrrJrolcn
B Itpr,rJIbfrx ;rrrirur,1. I{ corxareru4lo, r.rxreToutrr{eca fla6irro,I(eur{rr rre Aarornr'rnartofi
IrH0opr,Iaqur,r o Hpr,rJrirfrx DMI,IccI4oHIIbr,\ "rrl4}tl4it r,r upnxoArlilrcrr AcJrarb BecbMa
rpy6ue orleHnlr [o I.Ia6ilIoAaeMbIM mr{pr{}IaM JIr{Hr.Ii,i.

Ifpr,r coauecrlrox{ Ticiicrnura rrEcl'pyMoHlaJrluoro pacmr,Ipenrr tr trrrrrr4rz' u
pacmtrperrr,ra a{{enraurr AaBJTeHI{rr ro"rryrraercfl cyuuapnr,rfi Horrryp [oBoJILI{o
cJrolnrroro Br,IAa, Iro 4ra rpy6rrx or{eHolt 6y4enr cqr4rarb, qro Berr4rrr,rurr A},n -ur,rprrHbr HoHTypoB Jir,rHr4fi, pacur.rpeHHb-rx 'r'oJrbno orlrfex,'al[,r /laBJreHr{fr. Rr,r-
rrr,lcJrorrrrbre Iro I{a6JrIoAaeMLIil{ ul{pr{Har{ Afo'/,, - 6tlraxn r{ BeJrI,r{Ir{Halr AI2,
Br,rqilcJrrrenrbrM Iro (23). flna cpaBHer{rlfl c lliirrHblrrr{ ra6;1. I B ra6Jr. 2 upunc-
Aerrbr rrrr{pr{r{br Bo/IopoAnux nr,rHuii Ha ypoBFre uo;ronr,rrrrrtii.i r{Frrerrcr{BHocTu,
RLItIT{oJreHurre IJIrr n :- l}r1 ctr-1 v. T, - I0 000-:- 40 000'I( [t1r]. Itax cre-
I(yer r,r3 corrocraBJreuun L)up r,r AII, Ha6rloAeHutr Aalor pesyJrbraTlr, KaqecrBeH-
HO ]Ie CorJla0vr()rr{Lre1fl C reopueft: np].{ pacuupcHi.rr,r B0i(op()Ar{brx nuurii atir-

$enrttrrr,r AaBJIeHr,{fl Jrn:d.rtfl I-16 [oJ]]I{r1r1 6sn'r, upi,rrrcpl{o B/\BOe ur,rpe FIy, a
[Iiltr\tfl H9 upr,m{epuo n 10 pa3 ]rrlrpe ItJ.,,, 'r'or71a xaH s'ra6.,r. I ilrr,rpranr,r coorBer-
c'rBylolt1r{x nap .rrraRraii, rIoJryqeHHLIc e 6.,tr.rartr4c r{oMerrrrir BpeMcrrrr, ilIlr4l4eplro
oAr{rranoBr,r. ()opnra,nr,no }Ite Ha6JrroAaer{r,Ie rul{p1.rlr6r Morv:r 6urrs o6yononJrellbr
e(rrfcurauu AaBJrerrr{rr B nJIaBMe rrJIorl{ocrlro 101rt -101? c"rz. 3. Sal,reT'rrilI, qro
nplr 'r'arir4-\ rrJro'rHocrflx Hc Molr{er 6rrrr, pr perlr{ o cBeqenrrrr orrrla.recnu rolJr(oro
CJI O'{,

'la6;rr.r{a 2

IT.

II.,
IIit
II,

6,7

3,0

0,44

7,0

3,1

3,0

0,1*4

6,7

3,1

J, r.

0,22

.13 c;ry.tae, eclrrr cBe'rflrqufica Bo BCrrbrrrrHe laB .flBJrrrelc-tr orl'rr{rrecHrr roJr-
OTLIM B Jrr,IHuflx, To HiliiAeHHLIe SHarIeHua Ah2, u Lt Te Moir{Ho pa0c^,raTpr{Ba1'b
JItr4IIIb f( &H Bep xHI4e npeAe.]Ihl CO OTB eTCTByIOtI{I{.x B e JII4qI,{IL

II. CIIEH?I'OOOTOMDTI'tr{fl BCIIbIItrEIt UY Cet

3nea4a UV Cet n 10 pae cra6ec, .IeM Al) Leo, lt eto o6croqreJlLcrBo He-
cr{oJrbKo ycJro}nr{EJro r4ccJreAoBaHr,re BcrlbrrrreH uv cet, [6], rour B ocHoBrroM
DTI{ I{a6JrroAe}Ir{fr tlHaJlortrIrlH.br Ha6rloAerrr{rrrlr ncrlrilrrrcn AD Lco [5 l. Bo-uep-
BLIX, I4ts-3a cra6ocT[ UV Cct 3H&rIr{TeJIbIIilfr tIflcTD crler(TpoB ee BcrrBlrrrer{ ro-
"TIyaleHa 6ea pacruupeHl4.fl, a cileHrpodloroMerpn\tecKrde AaHHbre rro raHr4M cfier{T-
paM Melrce yBepeFrrrbre, areM auaJrolrarrtbreAaHHr,ro s [5]. Bo-sropbrx, {oroarext-
pl4rrecHoe rlaTpyJIr4poBarrr,re UV Cel, Bc.uocr, B 06JIacTu 1/ , ,t'to AeJraeT H0o6xo-
AIIIVIrII{ nepecqeT rasoBr,Ix tI SBeBAHT,IX napaMeTpoB, I{CnOJrbSyeNlbIX B HaIIIefi
cxeMe. Peay.nr,rarr,r arr,rx Bbrrrr,rcneuufi AaHr,r B flpnlomeuura.
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DxsunanentHbre rulrpr{Hbr a}ruccrroHur,rx lnnufi Bolopo.na

Ecnu n paMnax ue6y.rapnoft MoAeJII{ BcrIbIIuHrr paccMorperb IrBryqeHL,Ie
Bcrrbrxr{Baloqeft anea4u B Br{ByaJIr,Hoft o6nactu ctrenTpa 7, ro netpyAlro rIoJIy-
rlr4Tb coorHollettr{fl AJIfl anBr{BaJreHTrrbrx ttwlE.uft BoAopoAa, aHailoruqHble {op-
Myre (9)' .

/i,
Al., *' t.-

yl,g:o,, cocr. _l i\_ ___i:L, ,Ha
xvr

tl/i2 (lv) -- .
tHa

A 1 ----::6t\v t*

(26)

(27)

(28)

i2
L 1--iv

71r.r.. 1 
I'ac nnttr"

"vwYi \r; )

Itart r,r Ilpe?r{/lc, Beflr,ilruHI)I ly Mo]r{}ro cHflrb c r(llr,rBbrx 6,necna BclIbIIueI{, laso-
Br,re rra]raN{erllr,T xy (Tr) t W\ii; (1'r) /IaHr,r B flpnloixeur,tlI, BeJII'llIrInu Iy..] [iz

u(Is,.,l .!it)''", Iiolrt 
- n t11]. Oruoruerrlt.s tir,,l l),,,Nloryr 6r,rrr, uaiilerlr,r r; [12].

flaparrcTp Ah1-, Br,r{r.rcrennlrfr [o pacllpcAerIcHIrIo sFrcprrllr B dM5,5 [121, pa-
oeri 58 OOO A; ro qBery Ulr Cet - P -V : -l-'L'n,76-[15], A]'1. -. zr0 000 A;
6y4eu cqllrarL Al,y(IlVUet) - 50000A. Tor4a, c yrlcrol, Bcex arrlx AaIrIIbrx,
Br,rpa?t<crure (2ti) aaer

18 -l (4100 +- 960) i,,
t'v' Hp(iv) : ll oFT=z# i^l'

15 + (930 :250\ i,,
tj/no(ty): T+ tAl.

I{oadi$uqr,rerrrbr rrprr 11,-, }i&n r.r rrpe}riAe, Bbrtrr{cfieHlJ /{.iltl AI4anaBoHa EJreItr-

pottuori reMneparypbr T" :5000--80 000' K. Bentrqtrstl iyiIJ)''""'' rrs.qrrr

lra [6]. IJa {nr. T lprare4enr,r Hpr{nl,Ie 6necxa Bcrrbllrrelt UV Cct.
FIaSnr. S,a,64arrr,rcpaBueHr.r.E Vl'i;o"ul,Vi2(iy).I{aQrnr. 8,a,6 colrocraBJle-

nr,r [1,ffin" w l,l/y1., (ly) no [.srrr ]lcrrbrrrrHarr UV CeL: utpuxoBble JIITHI{II coorlrer-
crsyror 4nyl,r c.rra6r,rl{ BcrrLrrxr{aN[ 20.IX, rrrrl]rlx-rlynlirl4pnrre JIITHI{I{ - IlcilLl[rne
22.IX, crrJlorrrHble JIr{Hr{I4 - liByM BCrILrlrrItoN[, Baperr{c'rpl,Ipo]laHHlnrl ll Hortlr
c 23 na 24.IX; nepBat{ HB arr{x I{Byx BcIrbIIIrex (cuenrporpa}Ilill J$ 5-8)
5r,rna cpe4nert MorIHocrr.r, Bropar (cuenrporpamr'tr,r J\i 1,0-14) - caNlarl cI4JIL-

Harr lra Bcex Bcnrnrxert, AJr.rr r{oropllx 6lrnra uo;ly'relrbl crlexTporpaul'rrr n o6-

rlac'rll IIa. IIa {rar. 8, 6 conoctanrentt l,i,'ll}'" u I'l''so (i1,) A"Irfl Bcrll,ItrrItlI

IJV Cet , na6rrro4aurrelicr 26.IX n xpacnoii o6rac'lu crreltrlla. Llrac;ra

y .rrur.rrait na {r,rr. B ynasr,rearot r{oMepa clertrporparvrN{ Ir coorBercrul4r{
c $ur.7.

.ltax ynaar,rraJrocr Brrrrrre, TouHocrr, cuexrpo$oroNrerpr{qecnldx Aalllrrttx [o
Bcrrlrrrrlxal{ UV Cet Htrtifie, rIe},I ToqHocrrr aHaJIorrlilHr,Ix AaI{rILIx ilo BClbuIIItaN{
AD Leo; npor{e roro, rocrroJrr,r{y aN{r4ccr{oHHbre il\rturt Hq u I-I,, Ilplrxo/{rIrc.rl
rra HpbrJrbrr rro,Tlocr{ V, ro u tforo,r,retpr.rvecxrre pacrIerr,r ue6y.n;rpuoi.i l,ro4erra
71,rrn UV CeL npor.ranoAntcxN{euee yr}epefiHo. Teu rre Mei{ee us Sr,rr'. 8 oupe4e"neu-
rto cJreAyror re lr{0 Bl,IBo,(Lr, rrro ii ua rfrar. 3 u 5: Ha parrflrrx craAl,I.flx cI{JrbHr,LK

Bclrrlrren na6;rrro4aelr6re DrtBr{BaJlerrrrlbre rrrr{pr{Hr,r noAopoAr'ibrx nvumir BHarIr{-
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3 1"gWsr(iy)

*Jia

<Drr.S.Cpaaueureaa6rrrogaeurrxtrBbllIncJIeEE6Ixa$BltBq.ueET.
EbIx IItupI{E trurtl H, (a) n aunnn Ho (6) B clrenrpax BcIrEr-

. trert UV CeU

rtrrpr.rxoBarrfg#f;#.Th jf,lrr,irl#HrvrpHan-22.rx;

TeirbHO MeHbItre BbIquOfieEEbIx ro ue6ynrpuOft tuOgerlI aI(BIlBaJIeHrEbIx mIIpEE,

u no Mepe yracaEl[.g TaKIrx BctrblrtreK, a TaHlrte upr,r cla6rrx BcIIriImHax aTo

pacxolr([eEtre yMeEBmaercfr vlrur ucqeaaer coBcgu.

Flenpeprrauoe u3ryrle,rre Bcrlbrlrren

flo raeuepennblM B [6] cxasHalvr lIEreIIcItBI{ocrII y [peAeJIoB MoJIeHyJIflp-

rrbrx TIOJIOC TiO uOntno OrIeHI[Tb I{IITeECuBHOCTb IIe[pepbIBHOIO uBilyqeHI4fl

BcIIbIIuItI4BcooTBeTcTByIorqIIxqacToTaxI{cpaBH,ITbBaTeMsTyIIETeH0I4B-
Hocrb C BLITIIICJIetrHofi r:eoperra.recl{I{ AJI.E ne6yrlxpnoit MoAeJII{ nCnrrrlxn' !,'nR

raxoro cpaBHeHl{fl ueo6xoqrauo I4IcrIoJILSoBatr Sopuyny

, (29)

. .ua6r /
bSww

2

auailou,rqnyro (19), I{ cooruollleuue (20)' onp€AeJrflIorllee Ji$iS'
I{ax nOnaAbtBaer paccMorpeHl4e AaHEbIx l6l, eeJrtt'lt{ust l)x olpeAeJlflIorcf

tro Hepacmr{peEHbrrr 
"rraorpun 

c 6o.nr,ruoft clyuaitnoft oruu6Hoil , I1 AJIfl cpaB-

;;"# n;1?# c /?r.ro (ly) oHaaarucb rrpr{roAl{rrl JrIrIrrIE, cne*rporp-anrar,r cn,nsuoft

Bcrrr,r[nr4 24. IX, rolyqeHEbre s aeJleuofi o6nac:ru clleKrpa. Ha {ur. 9, aua-

norrzssofi {mr. 6 , AaHo corocraBrlelrlre /?6?3' ' 
Rrio (lv), nplq-e-,y' I{alt r{ trpe}r{Ae 

'
6rrnn racuoJIESOBaIIbI JII4TXE, Te cIIeHTpofpaul'11'r yriaa.auuoft BcIIIJItrHrt, IAe

;;;;r;;-b;; J ijn"o yBepeHrlo npenoc"-o4rr c;nyuarlnyro orura6ny onpeAe-
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Bcntr,tunu 20. IX

- 
11

2-5167 A
L+95+A
A+701A

I 1,9Ry(iv)

Bcnwtuxa 26. IX

rDm. 9. Cpanaenne ua6.rrroTlaenr,rx rr BuqtrcJrerrgLrx
orEortroEtrfi ue6ytaproro rr sBesAEOrO noET.trEVv_
MoB B ctrefirpax Bctrbrmr{Il uv cet, 24.1x 1965";.

JreF,utt Dr. Cor.iractre cpaBErIBaeMbIx Ha Srtr. 9 serra.rr4n BrroJTHe yAoBJrerRo-
ptrTeJILHoe r4 AalHe Hecr{oJlbl(o .Trygrue, qer{ Ha {rar. 6, a. Bupouer{, cJleAyer
r{r\{erb r nu;(y, IIro B o6JracrvrV ml,ilyqeHr4e B rr]gi:fluflj Mer{ee cyn{ecrBeErro,rreM
B o6racrlt B, rarqrooruorlenwa R'lo6t'l.Rr (iy) ueuee oyuarurrarbrrbr n orrrlr-
qecftofi ToJrqe B JrrzHrr.rrx r4 reMneparype ra3a, qeNr orHortreura ,r?f;"6"/fir (zr).

Illlrpuurr aMr,rccrrorrHr,rx ulrRufi Bogopo4a

B ra6n. 3, auaroru.Isoft ra6r. 1, co6pauu cBeAeHr.rfl, roJryqeHr{bre r{B pac-
cMorpeEtrfl mI{pIIH SMr,rccl{oEEbrx ttwtttrft BoAopoAa B rex ctreHTpax BctrbrrueHuv cet, rfie Al,r7, yBepeEr{o trpeBbrrraer A1,,.. (Bauerr*, * AaHrr],re, or'o-cfl\necfl H ,qByM ctr[Jrr,rrbrr{ BctrbrrrrHar{ 24 u 26, IX, 6onee HaAe}nHbr, qer,r AaE_Hbre no Anyu cra6uM B0rrbrrtrHau 20. IX, rar fiaH B rrocJreArrr{e uo.ru Ha6nrc_
geur.rfi 6:raro4apa _yilyqmeurro pe)nr.rMa pa6or, DOIIa lrri-iOty ,;;rpy;;ranr,qrrfi Horrryp 6r,ru cyixen n4noe.)
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tr{s ra6r. 3 c,re4yet, qro c1opocrr,I Ma6poc11ornqec1ux Asla1r(esufi, reM-
trepaTypa ra3a Id IrJrOTHocrb BetrlecrBa, r{oTop},Ie I{oIyT 6rrrr oqeneHll Iro fiafi-
Aeuubrrlr A},p upu paBruqurrx rrpeArroJrox(eur{.flx o N'IexaHIrBMax pacutrpeHr'rff
Jrr{Hrrft, or{aabrBarorcfl Toro ffie rrop.frAma BeJrI4qtr{IrbI, qro trr Bo BctrLrmltax
AD Leo: cnopocru - corHrz nil,fcev, TeMneparypa - MI/IJIJIIIoHrI r4 Aecflrr(E
MlrJrJruorroB rpaAycoB, rrJrorrrocrt - 1016-1017 cJW*$.

III. O BOSMO?I(HbIX MEXAHI4SMAX BOSHI{}THOBEHI,Ifl IOI,,IIIEIO TASA
HAA IOBEPXHOCTITIO SBEBA TI{IIA UV Cet BO BPEMfl BCIItJItrEK

tr{a cononynnocrl4 Aarrnr,rx, [pIrBeAeHHbIx B AByx npeAbrAytql4x paBAeJIax
cTaTbtr, cJIeAyeT, qTo Ailfi I4rlTeplrpeTar{rrl4 crrer(TpaJrb}I];Ix oco6eHHocTefi rcnr,r-
rtrer BBeBA rra[a UV Cet ne4ocrarorrHa'ra rpy6an Mo/{eJrb BCIIbrItrItIr [7-9],
HOTOpafl MOrJra yAOBJIeTBOpr4reJIbHLIr{ O6paaOU O6'.Aa}nmrr ua6rroAaeMr,re

{orolrerpuuecxr4e r{ r(oJropr,rMerprrqecntr{e xapanrepr.rcrr{nrr arl4x areai4. Bue-
cre c rer,r ETr{ AaHHbIe rre orBepraloT Boo6qe Ee6y[rrpHyro l'IoAeJIb BC[bIIxHtr!
a roItaBbIBaIoT, rrpl4 Har(rrx yrorrHeHrrfx oroii cxenrr oHa MorJra 6rr upe4cra-
Br{TE, I{ ctrenTpaJrr;Hrre na6lrogeuraa. flepeqr.rcJrer{Hr,Ie nblrlre AoUoJIHI{TeJrbHbIe
a{(renrrr - 6ucrpoe oxJra}r{AeHr{e BbrcBeqrrBaroqeroc.E raaa, Baa}IMoAeficrBue
uaflyqeur.r.E Botrr,rurnr{ c Bepxur{Mr{ cJro.sMI{ arMoc{ep],r aBeaAbr, a{{exr calro-
IIorJIon{eHI,rrr B JIuHr{.fIx - Slralrvecl{Ir BtloJrrre uepoflTHbr, I{ npeAcTaBJLaeTcE
yMecrubrM trprrBecrr{ BAecr, Hexoropr,re o6u1ue coo6panterll4.fl o BoBMo)nHLIx Me-

xaHI4SMax BOBHI{HHOBeHU.E rop.sqelo IaBa IIaA [OBepxHocTL]o 3BeBItr rl4rla
UV Cet.

Itan r,raBecruo, BBeBAbr rraua UV Cet u cuonoiluol,t cocro.sHlrr{ gBJrrrlorcn

ar{r{ccltoHHr;rura M-napnrrxaMr4. Fla6nro4aeuyro B r.rErerpaJILHot\I cler{Tpe BBeBAbr

aN{r{cczro ecrecrBerrHo r{rrrepxperr4poBarb r{ar{ cBeqenrze lroulnolir xpouocSepu"
Xpouoc{epa ua dl\{e-sseBAax rlo aHaJrorull c cotue'rnoit xpouocSepoft gonxua
o6ycnonnznarr,c.fi rervrtreparypuoit I,ruBepcl{efi, r{oropafl, R cBoro oqepeAb, Bo3-
rrr{Haer n aruoc$epe BBeBAr,r nplr Harrdqr4l4 Bar{erHoro EepaAl{arllBuoro tre-
peHoca aHeprrlu r{3 BEyrpeHHI4x cJIoeB sBesAbr HapyE(y. c Apyrofi cropoHbl,
BBeBAbr ruua UV Cet.snr.arorc.s o6renrauu rraxofi t{accrJ, r4 BI.IyrpeHEtre rioH-
BeHTr{BHbre ABI4)r(eHrr.s B Er{x AoJr}r{nbr 6r,rrr crzrrnr,t. Dru MoIqHbIe HoHBeItrr{B-
Ebre ABr{}r{eHurr fi MoryT B noHeqHoM crrere rlpr4Becrr4 H 3aMerHoMy HepaAI,Ia-
rr4Br{ol\{y rrepeHocy aueprr4rr n aruoc{epe aBeBAbr. Telrueparypua.E r{HBepcl4fl,
cBrraaHHafl c ETrrM rroronoM aueprrarr, rra EenoropoM ypoBr{e [acr xpoMoc{epy,
a eule BLIIIIe - HOpOHy SBeBALI.

Taxlrrr o6paBoM, B cBere coBpeMeHHr,rx trpeAoTaBJlenraft o BlIlrpeEHeIr'I crpo'
elrrdra BBeBA rd crpoeHr4lr BBeBAHbIx atuoc{ep {axt cyulecrBoBaHlafl crur,noii
av,vtccvrm n cnoxofiuoM cocro.flHrlrz BBeBA rrana UV Cet qeuaet BecDMa rIpaRAo-
rro4o6urrrr Br,rBoA o roM, qro HaA cpaBHI4reJrE,Eo xoJroAl{ofi frotoc$epoft atltx
M-HapnranoB EaxoA.src.s 6o,xee rop.rrque o6.nacur, cocro.Errr{e BelqecrBa B Ito-
ropr,rx onpeAeJrfleTc-s Ee ycJroBr4.flMr{ Jlytlucroro paBI{oBecr{fr n {oTocsepe,
a rroror(oM EepaAr.rarr{BHoft EHepurrr, LrAyIqI4M cHr,IBy. Ecnr,r ato rafi, To Mo?riHo
pacoMoTpeTr, uo xpafiueft uepe TpI,I paBJrrdqHbrx ]vIexaHI{BMa B0BHI,IKI'IOBeHI,r.8

rop.flqero raaa EaA {oroc{epofi UV Cet-aueBA, IilBryqaroqero Bo lrpeMfl Bcnr,r-
IleK B Br,rAr4Mofi o6flacru cfrerrrpa, u rr,r6op Me]r{Ay arr{Mr{ MexaEI4Br[aMI{ Mornuo

Sopuarr,uo cBecrr4 r{ Botrpocy o JroxaJrrraarl\lra Bctrhrrxr{rL B arMoc{epe anea4rr.

,{eficrnuterbrro, r\{o}r{Ho AyMarb, qro BcileAcrBr4e rerrJroBofi ueycroiiqllBocl'rr B

HOpOEaX 3rr{X 3Be3A MOryT paBBr4BaTr;Cfr trBrre}I]nfl Tr4rra HoEAeHCaI{I4Ir npory-
6epauqen. ,{aree, n uouluofi xpouoc{epe arlrx BBeBA l\[o]r(Eo o?r{raAarb rlpo-
rleccbr rr4rra coJrHeqHbrx xpouoc{epnrrx Bcrlblrneft. I-Iaxouerl, BHyrpenHrro
HOHB€HTI4BIIbIO ABI4III{OEI4fl IIOIyT AaBaTb CI4JILIIbIO yAapHble BOJTHbI' BbIxOA.tr"

tqlre Ba ypoBenr, {oroc{epu. tr4ueroulr,recr AaHrrI{e eu{e HeAocr&roltHFlr trro6bl

Aarb perrrrrreJrbuoe trpeAnoqreurae o4Hofi r{B Tpex yr{aaaurrbrx Jlomarl,r3aqr{fi
BcfrbrrrreH, Ho yMecTHo trpr4BecTr4 HeKoropbre rrpeABaprlTeJrr,Errle coo6paF{eIll,{fl
Ba rr [porrre nam4ofi rr4rroreBr,r.
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Iluuoresa xopouanBHoii nougeucaqlrn

ItaH raseecuro [16], reNrrreparypa BBeBAHbrx ]ropou orrpeAeJrflercn MB yclro-
etrn npu6'r,wallreJlr,Horo paBeHCTBa cnopocrrr ycr{oJrE,Bar{r,rfl R rpaBr4raqr{ouHor,r
trone BBeBAbr r{ cpeAHerlt renlonor,l cr{opocrr,r nporoHa B r(opoHe. llocHo.ntny

^/t M^
AJLa BBeBA runa UV Cet #t = ,: , ro cr{opoclb ycxoJrbaaHr{.rr r{, orreAoBa-17* l1 o',
TeJIbHo, Tellneparypa HopoHBI AoJIE{Hr,r 6r,r.t.1 6;ruartr4 coorgercrByrorllrdr{ BeJrr,r-
qtrHaM B coJIHeqHofi ropoue. JIoxaIuaarll,I-fl Bcnr,rrunr,{ R r{opoHe, na}r IIonaBa-
Ho Bbrlrre, Aaer rlpocroe o6rgcnerute ua6nro4eHHbrlr rrrl4plrHalr rd arrBI{BaJIeHTHT;rNr
rIrI4pI{HaM BoAopoAHbIx .fiuulrfi, a rariilte r.rHTer'rcr{Br{ocrr,r HenpepbrBHoro I4BJry-
trel{I4fl BcrIbIIIIeIt. E0JII,I BcIIbIrIrItr4 4eiicrnnrenr,Ho rrpoilc-\oArrr ]l peByJrbrare
KoHAer{caIII4rr nopoHaJlbHoro raaa, ro {aaa nart6o.lr,rlefi aprioc'rrn .lrlrurari He II
AoJrlI{Ea rlpeAlxecrBoBarr, Maxcr4ua.rrsnori flpnocrr.r ,ruurali FIe I. H coxrane-
HIztrO, I4Melo]Itrrreorr r{a6nrogeuraa cr4Jrblrr,rx R0rrrilrrren AD Leo r,r [lV Cet, r4e
feJIIzeBbIe Jrtr:urlv yBepeHuo o6uapyx{rnarorcfll }r0/]ocr&Torrrl;1 /,I,rrfl [poBepHr.r
STOIO BLIBOAa,

Vclr"neane rarr,rlnenoit EMraccr.rrr BCHope [ocJre NroN{eHra Mar{cr4l{y}ra 6,necxa,
o6uapyrxeuroe Bo BpeM.rr cranrnorl Dcrrbrrrrxr{ AD Leo 18.V, ne [porr,rBoperrr4r
KopolraJrbHoft roxarraaqrrr4 Bcrrbl]]reH, rrocnoJrbHy HoporraJrr,Hbre HoHAeHcaIIrrr{
Moryr 6rrcrpo [aAarr, Br{lrB rrr AaBarr, BTopr,rrrrrbre Boar,IylleHr,r.u n xpouoc$epe.

Ocnonsas rpyAHocrb B r{opoHaJrbnoii ;ronanr.rBallr{rr Bclrrrlrnrr - oro Borr-
poc o Nracce roprqero raaa. Cornacuo [9], npu B6rcB0rrr{R&Hr{r,r rrorruaoBar{-
Eoro raaa c Te:5000-80 000'K o6rqee qrrc.Ilo nporoH-D"rreiirpoHHl;Ix nap
B rase s 4,5-2,9 paaa npeBblrraer o6u1ee qr{cJro dloronon, r{B.ilyqeHH},rx raaor,I
u o6nacrr B 4o notuoro BEIcBeqr,{Bar-rr4fl; AorrycTrrr,r, rrro rrpu noponanr,uoli
TeMrreparype Dror xoa{$uqraenr paBeu 2. Torga,i{Jr.Fr crr.rbr{orl ncrtr,rruHr.r AD Leo
tB. V 1965 r., Bo BpeN{fi ror:opoli n o6racrr,r B 6wto r{Brryrrer{o 703tt epe l5l
fioryqaeM Maccy raga Bo BcrIbrIrIHe --8.102" a (11.19-12 ,4216.). IlocnorlbHy Bo
BpeMfl BcfrbrlueH coxparrflrorcfl rroJrocr,r orrlrcn rr4raua (onr,r roporuo Br4AHr,r B

npacuofi o6Jracrr4 crlel{Tpa, no rtpailueir rrepe), 1'o Bcrrbrrrrna He Nloir{et'BaxBarbr-
BaTL BCTO 3Be3Ay. EC.IIU me BCIILIIIna - ,[OrtaJIbrr0e nBr-reHrle, To o6[(afl ],Iac-
ca HopoHLr gBeBAr,I AoJrlr{Ha 6l,rrs uo Hpaliuerl N{epe Ha 2-3 rropa4na Berr4quHbr
6onnrue, qeM oqer{eHHafl lracca laaa uo Borrbrrrne. C;lpyloir cropoHr,rl Nracca
conne.rHoii Hoponhr cocraBJrfler 3 . 1010-10rr a 11,7 1. C;negorareJrr,Ho, rr{ro-
TeBa o HoIrAeHcaIII4I{ B rrocrorrr{Ho cyqecrByroqerl HopoHe Hei,re6e;nno npr.rBoArrr
H ailltJrroqeuraro o cyu{ecrBoBaHr,rr,r y BBeBA.rr,rua UV CeL Hopou ua 5-6 rroprrA-
ror 6onee Motqublx, tteM coJrFreqnag. TaH Har( co"rrrerrHa.s r{opoHa n 106 pae c.na-
6ee coruesuofi {oroc{epll, a BBeBAbr lr4rra UV Cet uo a6co;rrorruorl ne;rn.urne
ua6-12* cna6ee Conuqa, ro oqenr,rAHo, rrro cro.rrrr rrorr{Hr,re }iopoHr,r, ecJrr{ o}r}I
MOIyT CyIqeCTBOBaTF, B npIIHIII{[e, AoJr]I{Hrt 6r,rrr o6HapyiritBaerui rreflocpeA-
CTBOIIHO IIO HOpOHaJIbIILIx{ JII{III{flL{ Il I4HTerpai-IbHOl{ CIIeHTpe BReB/(6I TI,IIIa
UV Cet s cttoHofinoM cocroflHtrn. 3auerralr, rrro eojrra orriagarbcr{ o1r rrr,lcro
ne6ynxpnoft r{oAeJIIr Bcrlrrrrrnrr Lr l\Jrtr o6r,ncsesus Ea6,[roAaerloro HerrpepbrB-
Eoro I{BJIyqeHr,rfi rlprrBJleqb namr4e-;ru6o 4pyrue Nrexaur{B}rr,r (cr,rnxporpoHnoe
r4sJryqeHrre, HarIpI{Mep, ranr.r o6parur,rft xoMuron-a{{exr) , ro rpyAHoc'rn c
6ontmoit ntaccoft Br'rcBeq[Baroqerocfl rasa orr{roAr] He cHrtltarorcfl, Tar( Har(
uBJryqeHue B JII{HIa.Ex cocraBJrfler Ba},rerrlyro AoJrro B o6qer,r uBryqsHr4s Bcrrr,r[r-
fitr, Ir Nracca raaa, uafi4eHlrafl rto uaryqeHr4ro B Jrrar{r4ffx, Aacr Berr4quHy B ryrr-
meM cJlyqae Jrlrmb rra [opflAor( Metrbrrryrc, qeM rlpr4BeAerrHa.fl Br,r[re oqeHrra.

Ilruoreaa xpouocdrepnofi ncnr,rurxn

Ecilrt scur.rrtrKa JroxaJrfisyercn rra ypoBEe xpouoc{eprr, ro noryqeHnbre
oruortrerrr4fl Wtr;o" 1 II;z (is,y) r /ll'o' > Rr,(ia,v) Nroryr 6r,rtr, csreaubr c BaMer-
uofi ronulefi BCrrbIIIrItIr B qacrorax 6a"uoueponcnnx nraurafi. Oqeueuur,re uo Al,p
cltopocrr{ , Aalor B eror{ c.ryqae nepxuuri [peAeJI ucrr{HH},rM Manpocrlolrrqecnr4Nf
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CHopocr.st{; Bnpoqex{, [pI4BeAeI{IIbIe R ra6JI. I r,t 3 criopoCrl{ He npeROCxOA.flT

\apanrepHbre cHopocrl4 B coJIHerIHLlX XpON{OC4epHbIX BCIIbIIXHaX.
- flpnirqnnnailr,irar{ BoB\rox(rrocrr, cyrqecrBoBaHrlfl tr{oIqEofi xpol\(ocSep},I

y BBeBA rr,rna UV Cel, yxe o6cyE(Aaracb Blrlxe. C;regye'l Jrr4rxt, Ao6aBl,rrb, rlro,
rro-BrrAr4Mot\[y, BCe SBe8Abr SToro rr{[a frBJr.flIorc.fl I{o1\,rrroHerrrauu gaor,iHr,Ix-

ctrrcTetr{, I4 npl4Jrr4BHbre ]lo3MyuleHl4.a, IycTb cra6bre rae-ea 6oIr,ilI4x paccTo.flIIl4ft
rrelr{Ay nor\fnoEerrraurz 4nofiuofi ctr{creMr,r, Ho IrocTo.flIrHo 4eficrnyrctruIe I4I Ha-
ItJIaALIBaIOqUeCfl IIa CIIJIbHbIe I{OI{BeI{TI4BHbIe ABI4TI{eHtr4flr AOJITI(HbI COBAaBaTb

6raroupraarulJe ycJroBI4rr AItfl IloBHI4r{IroBeHutr rt ycl4JreHllfl N{arlrl4Trrr,rx noJlefi
Ha 9rl,rx SBeBAaX. BO nCsnOl,r CJryqae, 3aMel'Hbre l43r{el.reHr.rfl co Bper\,reHeM BcIrbI-
meqHoii aRrrrBHocrrir UV Cet-sse3A HaBoA.rrr Ha MbrcJrb o cyxlecrBoBallr4ll y
aTI4x o6beHToB HeHoroporo aHaJrol.a reprroAy corEeqHoii aKTI,nBHocrI4.

Boslroltiuo, rrro 6oJlr,[Iafl Macca ra3a, Br,IcReql4Barotqeroc.a Bo Bcnb]rul{e,
cosAacr SarpyArreHrrfl u lrrfr xpo]\,roc4epHofi ilor{aJrr4Bar{r4r{ BcnbrlxI{}r, TaIt I{aK
o6xlafl r{acca corHeqHor:i xpor\{ocSepbr, oqeHerrHa.fl rro paBJrr,rqllb]tr{ AaHI{btM
[18], onaerrBaerc.s roro ]I{e nop.sAl{a BeJrI{rlI4Ilr,r, qro I{ Macca cornerilrofi Ho:
poHril. Ho aru BarpyAueHr4fl He rroryr 6r,rrr, cro.nr, cepr,eaHr,r: HaI{ B }toporIaJIr,-
Hor{ Baprdaure, ran HaH r.ra na6.uro4eHrafi snes4 llrna UV Cet 4eficrnureJrluo
o6rapyxtuuaercrr rpor'roc{epa lopaa/lo 6olee uorqrra.fl, aretrf coJrHeqHa.fl.

ft,ruo'reea Br{xo4a ;,qapnoii BoJrHbr

3ra rr,rnoresa cBo6oAHa or rpyAHocteli, cBrraalrr{brx c 6onrrroii r{accofi Br,r-
coeqr4Baroulerocs ra30, 14 paccMarpl4naracb n l7l na ocHone vucro{orolrer-
puqe_cxr,rx Aar{Frbrx. B pauriax aroii rr.rnoreabr noryqeHHr,Ie B},Ilre coorHoIxeHI.I4
I4ri:;n" { \Ir p (ia,i n fiiloo" > J?r,(lr,v) r4rrreprrperr4pyrorcfl r{arr peByrrbrar ro-
rJron{eHI{rr l.rSJryqeHr{.fl BcIIr}lrxltr.r BCx(ecrBor{ xpouoc{eprt uJru I{aH peByJIbTaT
carlolorJrou{eHt4.fl B Jrl4Htr{.flx.

ItaH r rr.rrroreae xpouocSepuoii: ncnr,rltxn, TaH rr B rrarloreae BbIxoAa yAap-
rroii sonHbr AJr.s BHerxHero ua6rro4are.na 6eapaBJrr{rruo, npor4cxoArrr Jrr{ lro-
rJrou,eHr{e B Bepxrrr4x cJro.ax xpouoc{epu: rltrlrr B car\lol{ rdaJryrralolqeM ra3e, Eo
Ar4r.raMr.rrlccrrarr crrryaulrfl B lr'r'I4x cJryqa.flr AoJl)riHa 6lrll paalra.rua.

Ec,nra nsanrr,r 6arr,lrepoBcnofi cepfirt B Eaqailbuofi $aae cI4Jrr,HbIx Bcrrbrlrrex
rrorJrou{arorcfl HeBoBMytrIeHHofi xpoN{oc{epofi, renraulefi rraA Bcrrbrlnxofi, ro
yBeJrrlqeHrae ornoruesr,ri I4/j:;1ilfiV jz (1fl1-) no r{epe yracautr4.fl Bcrrbrrur{rd Morr{Ho
paccN{aTpr.rBarr, naK pesyJrr,TaT ]loAser\ra u3[ytraroil{ero raSa HaA ypoBHeM
xpouoc{eprr rrJrr{ Harr peayJlbrar rroBbuxeHrr.fl crerreHrr r4oHEBaqr4r[ raaa xpo-
uoc{eprr Ha aror{ yqacrrte npr4 BBal4r{o4eiicrnraz co BCrIEIIxHofi. To o6cro.sreJlb-

crBo , qro upu c;ra6rtx Bcrrlllrl{ax V i:;-'0" =: \Ii iz(t. a,v) , 4onxtro oBH&tI&rr,1 qro Drff
BcrrL,rmxr{ Jror(aJrr4ayrorcR s 6oilee rucoxr,ix c,[oflx arMoc+epbr, rreM cu.lrbubre
BCrII{IUnr{. @rzau.recna.s [pr{ql{Ha 4rr raxoii noal{omuori crparn{rarar{I4l,r He
flCHA.

Ecnlr nte AeJro B car\{onorJrou{eHlltr4, To BCe BCrrtImHr4 r{oryr JI0KaJrl,I3oBarbcfl

rra oAHorit ypoBne n aruoc$epe, r4 yBeJrrrqeHr4e ornorueruun W"lfnllYiz(is,y)no
r{epe yracaHrr.fi cI4Jrblrr,rx BcrrbrrneH AoJr}r{Fro 6brrb cB.seaHo TorAa c yMeHLueHI4eM
ourraqecxoft roJrrrl,r4 raBa r{B-Ba pac[r{peHva. Ho, qro6rr B BblcBequBaloqeMcrr
raBe orrr{qecma.rr roJrrqa n 6arr,uepoBcr(r{x Jrl4f{Il.flx rraAaJIa, xaparrepnoe BpeM.fl
pacrnr4peHr4.fl Bcrrbrrrrr{rr lfu gotnmo 6r,rtr, cyuqecrBerrHo l\teublxe xapaltrepnoro
BpeMer{r,r penou6rarraquw '1.lnC(T"), r. ".

"4tfrr), (30)

rAe rL - trJroTHocTr, BbrcBeqr.lBaror{erocn ra3a, I, - cl{opocTrr pacmupeEr,Ifl
Bcrrrrrrlnrt, I - xapanrepnr,rfi paar\rep Bcrrbrrur{r4 u C(1'") - xoa{$zql,Ieur pe-
xoM6r.rHarlur4. flolara.s C(Tr) : LQ-te cttsf cen, L - 0,LIl.+ - 0,01 fro -
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- 10s cnt, ttfiprz.:e;uMa.E Bo BHuMaHFe, uro u ( 108 cnfcen, [oJryqaeM

n.,'<1012 c,yt-l (31)

Taxas rrJroruocrr, coorBercrByer nepxueii corueqHort xpouoc{epe. Izlnrrlrrn
cJIoBaMI4, BapI{aHT c ca}IorrotJrolr{eEr,reN,r rrpr4BoArTT H paccMoTpeuuoft srrue
TpyAHOCTT,I c 6olr,ruoft lraccoii BbrcBeqr4BarotrIerocfr raBa.

Ecrn ganr,ueiimze r,rccJreAoBaHr,rfl rroxa)fiyr, rrro AeJro Bce-ranrr B caMo-
trorJrotqeHrlld, a r{e B ceJIeHTrrBrroM axpaHrrpoBaur,Ir{ Bcrrrirrrnl4 xpoMoc{epofi,
TO, rIO-BUAI4MOMy, trprrAerc.E orHasarbc.E or fr4froreSbr o roM, qro yracaHr,re BcrrLrru-
Hrr ecrb BblcBeqlrBarue nepBoHaqarbHo r{oHr{BoBauHoii lraccr,r, r{ paccMorperr,
ABr4)fieHUe Cn;rrsuofi y[apHoii BoJrHbr, ea spouronr xoropoft n narn4rrft MoMeHr
BpeMerru HaxoArlTcfl clrorl Br,rcBeqr.rBaroqerocfl raaa rolulrauofi u' f n'C(T r),fl.e ut - cxopocrb yAapuoro {poura orHocr{TeJrr,Ho c)fiaroro rd r{oHagoBag-
Eoro raBa a n' - rrJrorHocrb aroro ra3a. flocnonr,Hy MoAeJrr.r aruoc{ep dM5-
SB0BA He paccqfiTaHbr, ro reoperr{qecnoe paccr,rorpeHne rarort y4apuoii BoJrHbr
cBgBaHo c rreolpeAeJleHl{ocrflMrr. B qacrnocru, ecJrtrr [pr4 paccMorpeHr/ru Hopo-
Ha.rrr,noft JroKaJrrrBaI{I4E BCrIbIIrrItra r,Iox(rro 6rrno n Hanoft-To Mepe rroJrbaoBau.-
cff ar{aJrorrreit c coruesuor? Hoponofi, ro ua ypoBrre xpolroc{eprr Ero eABa Jrrl
BOsMOE{HO, TaK HaK 3a Cqer AotroJrrlr4TeJrbHoro fiepexoAHoro cJro.E oT MoJreKy-
Jrflpr{oro H aro}rapHoMy [orJrorqeHr4ro HrrEurue cJrofi xpotroc{epu dMe-snea4r,r
AOJrE(rrbI r(Merr, 6onee c"notnHoe crpoeHr4e, qeM Er4lr(Hflfi XpOUOC{epa COnUqa.

Bnpaxraro rny6oxyro 6raro4apuocrr, A. A. Eoapuyny, C. 
'B-. 

flunenr,-
Eepy T A B. CeseprroMy Ba floJreaur,re Arrcr(yccrrrl r{ coBerbr, A. A. Burprveu-
xo r A. lI. Jleyrur,rnofi aa uououln n rroAroroBne crarr,rr K rreqarr{.
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AHAIEl\{Vrfl HAYIT CCCP

I,I 3B ECT I,I fl H PbI}I CH O I{ A CT P O O],I
Totrr XXXVIII,

SI4qECI( OtrT OE CEPBAT OPI{I4
1967'r.

OOTOSJIE T{TPI4 TI ECI{ITE HAEJIIOA EHII fl
BCIIbIXI,IBATIIIUX 3BD3[.

IV. OOTOI,IEI]PI{fl B II{I{UII H,q BCtIbLrtrEtt U\r Ceri

fi, A,rf yeu,tiuoa

flonyueunr cBeroBbre rrprrBbre 11 scrnme$ UV Cet c uurep$eperqrror{Er,rMr{ {r.rrrrpaun
L4861 n 1,4990 A (noryruupr,ruu 70 A). ,{lr rarr scrrrmem-HafiAeur,r irpaBrre EaMerreulrr
oItBrIBaJIeETEoft mupuurr nuul,ru H, tro oruortreul{ro K rrx co6ctreuuolry EetrpeprlBEoNry
ugryrreErrlo. O6uapyrxeno, uro cpaay trocJre Mal(crlMyMa Bctrrnmrrrt auaqeurllr I,1/11, uaunuarcr
yBenfiquBarbca, Aocrrrrafi MaxcrrMaJlbuoro Braqertrfi, a 3areM yrreHbrtralorcg. Musut\,Iart-
Er,IeBEaqeEtrE l[rr, aartrro.reu6lBnpeAeJrax l5-90 A, ttartcitua.nsr{bre - n upegerax 90-
300 A. 0ro [or{aBbrBaer, rrro AoJrfi EetrpepErBroro rBfiyqegfi.fl r o6qerrl fiafiyqegtlrr Bctrr,rmnr{
AoBoJrbEo 6ourua,s. B tacrnocrtl, oua Buant{TeJrsro 6omme, qeM B cflyrlae, rtorAa ltaryqe-
gl{e BbrxoAr,rr r{B otrTr,rlrecxrr roEltoro BoAopoArroro o6uana.

PIIOTOELECTITIC OBSDRVATIONS OF l,-LAfill ST;\itS. IV. PHOTOX,IllTllY
IN Hp LINE OF FLARES OF UV CETI, by P. F. Ch,tt.gainoL). - The iiglit culr.es of
1l flares of UV Cet, lvcre obtaincd with interference iilters 2'4861 and2,4990 A (half-ividths
70 A). Curves of ecluivalent rvidth of HU with respcct to proper continuous radiation
of llare are oblained for 5 flares. It is found out that light away after the flare rnaxirnurri
tlre values oIWTrp begir: to increase, reaching thc rlaxirnal value, and then decreaso. ilIi-
nirnal valtres lilrro are within the lirnits of 15-90 A, maximal ones - 90-300 A. It
shows that a part of continuo-rs radiation in the total flare radiation is iarge enough. In
particular, it is considerably larger, than in the case when the radiation leaves an opti-
cally thin hydrogen cloud.

O4uoepeueru-rble +oroEJrenrpr,rqecrue rd crrenrpaJrbHr,re Ha6ilroAeHrl.s Bolbr-
xr.rBaroqr{x BBeBA AD Leo r,r UV Cet 17, 21 ga,r.'n Bo3r,ro}r{Hocrb trpocJreArdrE,
traMeIIeEr{fI r4X CneHTpOB BO Bper,r.E BorrbrrrreH. ,{na yrouueHr4.s cleHTpa,rrbHbrx
AaEEbrx HaMr4 Easarbr {oroeJrer{rpuqecHr4e Ea6rroAeHr.rfr c AByM.fr r4Hrep4epeH-
qIloHHBIMr4 {Unrrpaulr, BbrAeJlrrron{m[u JruIjtrro Hp Il coce,{]F,urr c flero yqacTo}i
EeIIpepr,rBrloro cIIer{rpa. Srra Sranr,rpEr r{MeroT rfaHcr4r{yr{br frpolycnaHr{fl,
trprrxoAnll{uecrr Ha AJruHr;r BoJrH }'4861 L v. }"4990 A u no.nym[pr4ur,r 70 A
({ur. 1). (Dra"nrrpr,r rdBroroBJrerlbr Jra6oparopr.refi Spectrolab ra [peAocraBJreHr,r
EaM A-poM P. f. Hoxou (CIIIA).

3,qecr paccMarpr4Barorc.rr peayJrbrarbr Ha6JrroAeur4it aneagrr UV Cet, upo-
BoAr{Brnr4xcfl B onrrr6pe 1966 r. sa 7}-cat, pe$Jre(rope ABT-8. IIo npeueuu oru
Ha6rroAenr4t 1ruttt flpuypoqeHr,r H Aarar\{, HorAa r{a o6cepBaropr{rr Arxog-
penil BaHK (Aurnua) BeJrtrcb paAr{oHa6JrroAeEr,r.s 'roit ffie BBeBAbr. Tarlru o6-
pa3oM, oldlz trBrrflwTc.E TaKlr(e [poAoJr]r{eHr{eM noolepaTrlBrroii pa6orhr, rrpoBo-
AIrMofi coBMecrr{o c o6cepBaropr4efi A}fioApen.n EanH [3].

Ha6.rro4enlrrr BrrrrorrgflJrr{cr Tar{r4r{ o6pagoM, rrro B crroxofiHoM cocro.Eur4r.r
SBeBALI 6necH perr{crprrpoBaJrcfl c rrocTo.EHr{o ycTar{oBJreHHr,rN{ {n.nrrpou
)"4861,. flpr nonr,rruenuu 6necna, r(orAa crauoBr4Jrocb flcHo, qro Eaqailacb
BcrrbrmKa, Barlr4cb AeJlaJracb rrorepeMeErro c o6or.rMu $u,rnrpauu. Ar" rroJry-
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qeur{.s AocraroqHo yBepeHEoro orcqera Hy}r{Ho 6r,rno genarb BaIrI,Icb D ol{Horf

$urr,tpe B reqeur.re BpeMeHrr or(oJro 30 cen.
B uasaile r\{Eortrx BCrrbrrrren lrporrcxoAr4Jr 6r,rcrpr,rit BcrrJrecK rpoAoJI]r{r{-

TeJrbHocrbro onoJro 20 cett,, AJrf HLrx cBeroByro HplrByro HerrpepblBuoro IIsJry-
qeHr,rfl yAaBaJrocb [oilyqurb JII{Iu]; Ha Hr4cxoA.EIqeM yqacrfie. Torsxo AJrfl Bcnbl-
rnex t0-11, 1,9-20 n rpofiuofi Bcrrrurnr,r 20-21.X s6nuau uancr.ruyua 6r,r,rra

IOJIyqeHbr oTCqeTr,I C o6Oraura

Slrnrrpanru. Dru ua6lro4eurfl 0.g
6ulvt l4ByqeH6I uar,r6olee 4e-
TAJIbHO.

I{e,rrro HaluIlx ua6lroAeuutt
6r,r.no o[peAeJreHr{e ar(BIaBa-
JIeETIrbrx rxl4pr{H Jrtr:r.,lrlt HB, Iro S
ornoureHuro H HenpepblBHorry F
r4aJlyrlgsl,tro BcITbIur{r4. ,[.la cro- t:
ro 6rr,xu r4crroJIbBoB&HrI cBero- E
nbre HpIrBr,Ie BcIIbIIrreR ($Iar. 2). S
I{an ra paurrrrre,ro ocl4 a6cqucc
oTJroi*(eHo Bper\{.'I, no oc]I opArr-
Har - tseJlr4ql4ua rloroxa ua6u-
TOqHOTO r4SJIyrleHrlfl , BI;IpaH{eH-
HOIO B eAr4Hrrqax rloroKa oT
SBeBALI e ee cnonoiiHol\,I cocrotl-
Hmui

0,€

0,4

0,2

+700 +800 4900 5000 5lo0 5"zn!

@zr. t. I(purue trpotrycl{arlrs $unrtpon
l: I]n"n/I[rop,,,-1.

(fl,,.n, fl"opM - rroronra or BBeBAr,r Bo BpeMfl BcrIbItrIItId Ir B clroxofiHoll cocrof-
urau). SHnraBaJrer.rrr{r;re rrtrpl4Hbl Jtkrtluu HB, BbIpa}HeHEbIe IIo orHolreHl{ro H

HeIIpepLIBHoI'Iy I{SJIyrIeHI'IIo BCIIbIIIII{I4, HaxOAI4JII4CL KaIt

llly" : i'sc'-- i''ooo 
17,

P 
'.r 

990

r4e lrli : 72 A - EnBr4BaJreHTEbre rlrr4pr4Irbr yqacrnoB cueltrpa, Br,rAeJrfler,ILlx

$nnr,rpaur.r )"4864, n 1"4990. flpz nnlno4e arofi $opuy.nu npeAnorraraerc.E' qro
HerrpepblBrroe uB6bITorIHoe IdBryqenr{e BcrrbrltrItlr BT,IBI;rBaer oAr4Har{oBEIe IdB-

IregeHr{rr 6recna B o6or4x {r.rnr,tpax, rruaqe roBop.tr , ero AeficrByrorll4e rlo-

ror{r{'i / (f) q (},)dI o o6oux Slr,irrtpax oAI,IHaHoBr,r. 1'axoe il{e rpeAroJro}r{e-

HI4e AeJraeTc.fl B orHoIIIeHI4I,I AeLICTByIOqI{X IIOTOI{OB U3nyt1s11r' SBesAEI B ee

HopMaJrbHoM cocrorllwrr. 1lro racaercfl rrelpepblBHoro IdBJryqerII{f BCtrr,IIUeH,

To rra ocHoBar{r4r,r lL, 2, 4l Mo,I(Ho IIpeArIoJIaraTr,, qTo B rrccJleAyerrolvl I,II{Tep-

BaJre creHrpa oHo rrJraBHo uBMeHfleTC.fl c AJrtrI{Oii BOJTHEI r4 ero r4SMerIeHr.Ie Ha

yqacrHe 130 A He cytqecrBeHHo.
flocnonr,r<y aItBI4BaJIeHrEbIe ulr,rpr,rnrr o6oux {rznr,rpon rrpaHrI{qeCHII oAI,I-

I{aHoBbr, To IIepBOe paBeHCTBo f{e BbIBbIBaeT coMueHtrr. Bropoe paBeHcTBO

tr{eHee oqeBr.{Atro, raH HaI( pacilpeAeIeHl4e aHepIuI4 B CneHrpe SBeSALI BecbMa

HepaBEoMepHo. I4ctrorE,By.E AaHHLIe P. Bu;rcrpoua [5] Rls BBSBArI r{racca

NI4 V, 6r,Irlu nr,rsrcJrerrbr BeilI4qI4HbI 
5 

,"" (^) Qasor (1,) dI 14 
5 

/0" (I) cpnees (fu) dl,.

Onaeanocr,, qro oHtr paBrruqarorcfl Bcero rua 5o/o. Ha6nro4eru4.E rlor(aaLlBaJrr{,
qro paBr[que orcqeroB n {rarrrpax B crlofiofiEoM cocro.rlHlrr{ BBeBArI r:axxre 5%.
Taxrau O6paaOtr, NrOlr{HO CqVTaTL, qTo IaCIIoJII,BOBaHI{e npUBeAeHIIOfi rr,Irue {Op-
MyJrr,r AJrfl oflpeAeJrer{r{^ IMHB Ee 6r,uro cBtlsal{o c cyqecrBeHubrMrr cr{cre[[a-

TuqecKr,rMtr ormrl6KaMIr,
CnyUafinrre Oruz6xz , 14/H(t O6yC.rlOsnranaJluob B oCHOBHoIvI omu6naulr s

orIpeAeJIeEI{vr iasso. ,{nn anauennfr i4ssn : 0,1 orrroclaTeJlbnag orura6Ha r{3-

I\IepeHI{ff cocraBJI.sJIa ofioJIO +30%. Aus MeELIx[x BHaqeHI'riA laser oIPeAere-
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zoh4on zoh+5n zlhtton zlh,ts' 2zh3o'z0h+5n zlhttTn zlh,ts' zzhil|' zzh35'ur

P.r..._2. Caerosbre.HpuBrre Bctrhrmfirr 10-lI.X 1g66 r, (a),
16-17.X 1966 r. (6),-17-18. X 1966 r. (e), {9-20. X t96d i.
(a), 19-20. X 1966 r. (A),20-21. X 1966 r. (e) u 2t-ZZ. X

1966 r. (zc)
CBerrr,re HpyE(Krr - Su.nr,rp 1,4861, uepflue Hpy,ftHrr - @rlsrp ),4090,

BHuay Aarra rtprrBag uaMerreurrs ar{BuBaJre}lrHoit mupragbr fluuurl Hp



tln:ir. vvHt)rre IIeJraJrocE,, cqr4Ta.fl ot[r46r{y 30% npegeJrr,Ho Aor]ycrunrofi. ,I[ra
6onrrurax 3lla.reHnfi l4eeq ouz6xu B r4x orrpeAeJIeHI{I[ yilreEbltraJrlrc],, Ilo roq-
r-rocrb SHaqemrir. wgrcyuIecTBeHHo He yBeJrr,rqtrlBaJracb, TaI{ HaH BoSpacTaJItr

ouru6xu, cBflBaHHbre c rdHTepnoJraqraeii anaqenr,rft l.
ftpranrre I4sMeHeErdfl LI/so trpr{neAerr],r Ha puc, 2, a, 0, e ]tro!, cBeroBbINIrI

Hpr,rBbrl,rr.r. Itax nra4uo r,rB pl.lcyHnoB, [,raHcr{NryMa]vl Bcrlbrrnen coorBercrBylor
Mr4Etr{MaJrr,Er,re SHaqeHu* ylHg oUU paBHbr cooTBeTcTBeHHo AJI.fi Bclrblrtrex
10-L1., 19-20 n rpofiuoii Bctrbrrxr(r{ 2O-2t. X 90, 80, 70, 20 u'1,5 A. flocne
I{aHCI,IMyMa B0rrbrrtrr{r4 SrraqeHu.fi l4lsu Ha{lrHaror yBeJrr{quBaTbo.fl, AOCTIITafl
MaKcI{MaJIbHoro Buaqetrrtfl., a BareM yMeHblnalorcfl. MaHcuualr,Hr,re BHaqeHI,If
coorBercrBeuno 4rrfl rex )r{e Bcrrbrrxer{ paBur,r 1,70, 1"55,300,250 lr 90 A.

Ananorra.rnoe rIoBe,qenr4e aHBr{BaJIeHTHbrx rur4ptrH BoAopogubrx nu:r,uit
6r,rno orlre.reHo AJr.E cr{Jrr,Hbrx (rt 4ocrato.rHo AeraJrbuo rlByrIeHHbIx) acurrruex
UV Cet u AD Leo rro oArroBpel{eHHbrM cnexrpaJrbHrru r.r SoroaJrexrpl4qecxr{]\,I
ua6rrogeuuflM, Br,rrroJrHerrHbrr{ Har\{r{ coBr{ecrHo c P. E. Iepur6eprou. ts lL,2l
sItBr{BaJreH rHI;Ie rxr4prrHbr BoAopoAHr,rx nrasrzfi oflpeAeJrflJrr4cb rro orHouleHlrro ]t
cylII,IapHoMy noHrr4r{yyl,ry: r4aJryqeHr{e BBeBAbr f ua;ryueuue Bcrrbrrrrnr{. B uax-
crzr{yr{ax cI4Jrbrrblx Bcrlbllrrex BJrr{.fIHI{e IaBnyt1g1114, BReBAbr 6llno ueegasn-
TeJIbHI{N{, HO IrO l{epe CrraAa Bcnb]rrrl{I4 elo BJrr{flHI4e CTaIIOBITJIOCb BCe 60Jree
cyu{ecTBeHHbr},r.

,(.rtn ncur,rrunra UV CeL 24.IX 1965 r. (0tt3f,ni UT) n r{ancr,r}ryr{e I4''H0 :
: 12 L (cu. ra6n. 4 u lil). flocre r{ancr,m,ryr{a BHaqeHue I4/6u Boapacraer,
AOCrI{ra.E g0 A. x{axcrzMaJrLHoe BHarreHr4e }l-rr, no oTtrorrreHrrro rr HorlTr4Hyyx{y
BcrIlIrrI{I4 6rtro, uo-nnAr4r,ror{y, 6olrlle 90 A. CJr.lia"ina ,ru,r,4y anaueulaRuIa 1.:lt;1n,

IIoJIyqeHHrrlX:rr4 IIO CIIeKTpaJrbHbrr{ r4 t!oroaneHrpr4rrecHr,rNr ;IaHH[,rNr, [iOirtH0
ctrl{TaTb yAoBJIeTBOpI{TeJrbrrErM.

.(na curr,nofi scunrux[ AD Leo {8. V 1965 r. 6ur,tu uauepeHr,r aI{Br4BaJreHr-
HLIe Ixl4prrur,r nr.ruuft HB, H,, Hs u He (cM. ra5n. 3 n tt]). tr4x aHaqenu.fi r{ xapalt-
rep I4BMer{eHr{.8 npr{NrepHo TaHr4e }r{e, r{aH 71;ra Hp B cilyqae Bcnbrrxnr{ UV Cet
24.1X 1965 r.

Tartrart o6paaolt, ec.Tlr.r paccafarprrBarb roJrlrro r,I36brro.rroe r,I3Jryrreur{e, BoB-
HI4HaIOrqee [pr{ BclbrrrrHax, To rrpeAeJlrrr, B noTopErx Bar{JrroqeHr,r SEaqeHIrfl 3Ii-
BI4BaJIeHrr{brx rrr,rpr,ru HB, H.r, Ho n H., cocraBJr.rrror 10-300 A. Oru AaHI{bIe
IIoltaBbIBaIOT, rITO AOJIfl HeIIpepr'IBHOIO uBilylleHl4fl B IISJIyTIeHZ[ BCtrLIIIeH
AoBoJrblro BHaqlrrerbEag. MorHso npoBecrl{ cpaBrreHl{e c I43JryqeHr4er{ orITI4-
qecmu rolrxoro (e rzuuax r4 r(ourrtHyyue) o6naxa rdoHr,rsoBaHHoro BoAolloAa.
Cor"iracno [6], upra reMneparype o6"naxa T": L\a 'K I{}rp:2600 A. B lrs-
ryqeHuu IlcllblrrreH r4IrTel{ctrBHocrr, I{oHTr4HyyMa rIo orHolrreHrlro K JII,IHpl.fi}r
Bbrrne Ha oAr4H-ABa nopflAr{a.

Otnettnm,.rro M. (D. Voxepou [7] uplr Ha6ilroAenr,rsx AE Aqr ranxte6uro
Baperl4crpl4poBaHo cr{JrbHoe rrerrpepr,rBEoe uBryqeHr4e n6rraer,r Mar(cr{N{yrloB
cI{Jrt,HbIx Bctrr,rrrrem. Boanroxruo, aro ynaabrBaer Ha cxoAcrBo tfuanuecnorl upu-
poArrr Bcrrr,ruex AII Aqr u BBeBA rr4rra UV Cet.

20 4exa6pr 4966 r.

JlLrreparypa
1.P.E. Iepm6epr, tI. <D. qyratuor. Acrpor. x., 1966,43, 1168.
2. P. E. Iepm6epr. fI. O. qyraftuou, Acrpou.x., 1967, 44.260.
3. B. L o v e I l, P. F. Chugainov, NaLure, 1964, 243, Ql3.
4. A. H. Joy, M. L. Huirason. Publ. Astron. Soc. Pacific, 1949,61, 133.
5. R. V. Willstrop. Memoirsof Roy. AsLr. Soc., 1965,69, Part3.
6, P. E. Iepm6epr. Hacr. rol.r, crp. 1,77.
7. M. F. W a I k e r, Sky a. Tel,, L965, 29, 23.
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Tou XXXVIII, 1967 r.

oE oIITuqEC],(oI{ TOJIITIE B PAIIIOII{AIIA3OHE
BbICBEqI4BAIOTTIETOCfl , OXJtrAH{IATOITIETOCfI

r{ pAcrrltlpfrrotxlErocfl Boflopo[Horo 0EJIAHA

P. 11 . Xeput6cpa

Ha ocnosaurru [1], r4c Aarr pacqer {lrattuecnlrx ycroruii B BhrcBerrr{BaroqeMcrr, oxJrax(-
Aalotqeucfl lr pacmlrpflrcrr{eMcfi BoAopo4nou o6.irane, Br,rqrlcrero rraMerreurre ourfisecrtoft
ToJrrq[ rar{oro pear{o rrccrar{rroirapEoro o6paaonarlrr B pa1rroArratraaone.

Or\ 'l'Iltr OPTICT,\L TIIICKNtrSS OF ltADIAlt'ING, COOLING AND EXPI\NDIN(}
IIYDItOGtIN CLOUII FOR RADIO ItRIIQtIIJNCIES, by ll. D. Gersttbarg.- On [he base
of [1], rvhole tlrele arc calculations of lrJrysical corrditioirs into ratliating; cooling andex-
pandirtg hytlrogt'^ir clourl,. r,ariations of l,lrc optical tlricl<noss oI sucl'r a nijn-stabld gaseous
hody for radio frcrluoncios are givcn.

B Itl 6unu rIoJryrIeHEr ypaBrreHrlr lurfi olpeAeJ]eHr{.fi Sraarzuecxzx ycJroBmft
B peSlto HecTaI{LroHapHErx BoAopoAHbrx o6raHax, trpo3paqHbrx B Jrr{rrrrrrx 6aJrr,-
MEPOBCI(Ofi CEPIIII. TNCIM N, - SJIEI(TPOHHA.fI trJIOTI.IOCTL, TC - AJIEHTPOHHA'I
reN{[eparyp a Lr TLHf ne - crerrelrE, r4oIrI4Baql{r4 , To r{BNreHeHr4e arr{x BeJr]4qr{H B rrpo-
qecce BLTCBeqI{BaHI4fi, oxJra}fiAeHllfl I{ pacIIIIIpeHr,Ifl IlepBollaqa1b]ro r4ogr4Bo-
EaHHOrO O6naHa Orrr{cEJBaeTcfl cJreAyroqr4Mr/r cooTHorueHr.rfl Mr4 :

,r,, 
- ll -L 

I \/t.q
,lr-\''.ti

4,, e

+::(r+-) ' **p{ lq)r(7',) + (ee -1) rp, (7,)l #;1, (t )

,5:rr.,_1,
lLe

r{e /?e lt To - Ha.rr&Jrrrrrbre BnaqeHrafl coorBercTByrorqzx: 0, 1 , 2 v 3 flpu B6rcBeqr4Baur4rr 6ea pacirupeur{.fl, rlpn
cTpyr{, rlrua o6otoqHr,r I1I rr,rrra o6naxa cooTBercTBerrHo,

t

l{r4.r Harra.rrrHoro pasMepa o6.rraxa, B: \c (7") n"dt 
-6espaelrepuoe 

BpeM.fl,

C (7") - xoa{SuqrleHr peHoM6uriarqam, 
oO, 

(f,) (=g, (?,) -,g, (T") n t{l) -.AOJr.fr rerrJroeoft aueprrara, Tep.fieMoft e cpe4uerr 
'cuo6o4ul,lrvr 

sJrexTporrolr [pr{
B3ar.IMoAeficrBrrr{ c [pororraMr4 Ba BpeMfi Ap :1, v gz(T") - aHaJroruqHaf
SyuHqlra Arff yqera saar,ruo[eftcr:sus cpo6o4or* ,oenrponos c Eefirparb-
HbIMr{ aror,raMr{ BoAopoAa. B [1] peuer{r4.rr cr4creMr,r (l) 6niru trpzMeHer{r,r AJr_rr
arraJrr4Sa otrrr4qecHoro rSryqellu.fl BCUbrrtreH BBeBA TUIIa uv cet. B upnnqune
rroJrylleHllbre pell]eHl4fl tIoBBoJrfiror r{ccJIeAoBarr, r,1 Apyr[e cBoficrBa rar(rrx Hecra-

napaMerpoB, li :
: pacmr{peHutt Tt4rra
,4 - npeun yAcoe-
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r{r{ouapr{Erx o6paaonauufi, n vacrrocrtr I{x xapar(Teptrcrr(I{r4 r{ar trcroqnu}toB,
TetrJroBoro paAtroEBilyrleHur{.

O4uurvr trB ocuoEubrx uapaMerpoB Tanux pagrlotrcrosul,rltoB flBnfieTcs on-
rr4qecHa.s roJrrqa trcroqHur(a Ha coorBercrsyroqeft qacrore. Itax uBnecTuo,
olruqecHaf roJrrqa B paAtroAualraSolle otrpeAeJlfleTc.E cooTHoIIIeHueM

(2)

rAe \, - rracrora paAr,ror,railyrrennfr \t ME - Mepa DMr4ccIaLr ucroquuxa. 71c-

IIoJIbBy.g BBe,qelrubre Bblme o6oguaqeHlafi, orEocureJlLHLIe IIBMeHeHUfl oIITI4-
qecxoft ToJrtr{r4 co BpeMeHeM Mox{Eo Batrucarb B Br4Ae

,":ffilrr,, +mT;)mn,

o - q : \+)'.'F#,-'t(t
t\a a : 213 (lnv - 17,7) - MeAJreEr{o Menflroqarcx {ynrqur qacrorbr. Brr-
palHenr{e (3) cupane4JrtrBo roJrbr(onpnk: 0 z k:3, r. e. uptrBr'rcBeqI{BaHuId
6ea pacmrapeLrrrn lz.lrtt npu rpexMepuoM pacurrpeulrr,r; trpu pacmtrpeHul{ TI{na
crpyu (k : L) ra;nn uma o6onosnra (k : 2) BerutltrEa 0 sasucrar eq,e or yr-
Jra Melr(Ay r{alpaBJrerltreM Ha paAuotrcroqHr4K r{ EatrpaBJreHI,IeM pacmtrpeHrIj1;
r4BfiyqarcIl{ero ra3a.

Pemenue cl{creMr,I (t) aanuCur oT rpex trapaMerpoB: EaqaJlbuofi tentue-
parypbr 76, reoMerpr4r4 pacrxr{pe:FIws. k 14 - trpu lt { 0 - or orHortreHr'lfi xapalt-
repuolo BpeMeHI{ paCmupeuur -4 H xapanrepEoMy Bpelvlenz penou6uEaIIIIE

B:ngfu. Ha

t"g t/8
2+6

J4alteuenre o[r:ucecltoft ToJrlqlr B pa.4r{oAl'ratra3oge

BHCBeStrBaIOqerocf , oxJraE{Aaroqerocs II pacmEpn-
mqerocfi BoAoPoAEoro o6naxa

(3)

wrs L2 paBJILTTIHrIx xou6uuaqufi
Drux trapaMerpoB. Paccuorpe-
Eo BbrcBeqr.rBaHr{e 6ee pacnu-
peHr{fl (/, : 0) r,r BDIcBequBaEI4e'
trpr{ rpexMepEoM paoltrlrpeEElf
(/, : 3) , rpI'IrIeN{ B rIocJreAHeM
cIlyqae paccMoTpeHbr BapEaE-
rbr, HorAa xapanTepEoe BpeMf
pemou6ruauuu cyrqecrBeHHo
npeBocxoAr{r xapaHrepHoe Bpe-
Mr pacmllpeuua (AlB : 0,1),
ftorAa arr4 xapar(TepHlie BpeMe-
Ha ogusaxoBbr (AlB : 1) lr
r(orAa xapaHrepEoe BpeN{fl pe-
xou6uuaqrau cyqecrBellHo
Metrbme xapaHrepHoro BpeMe-
Er.r pacmrperux (AlB : 10).

,{na xax4oro rrB qerbrpex [e-
peqtrcJleEHblx cryqaeB pacqer
Br;rtroJrgeH Arrfl 7o : 10 000,
30 000 u 50 000'K. Itar u s
[1], B pacqere 0yunrrrnanocr'
oxJraE{AeHr{e BOAOpOAa 3a cqer
a4na6atuuecxoro pacml{ pelrrdfi
u paAr4aTI4BHbrX troTepr,' a tro

Aocrl4)r{eurll4 7, : 2000o K n

ganr,ueiiruer,r rolaranocr, 7,:
: COIlSt,

-5.
r-lI r/

Srarype trptrBeAeHbI peayJlbrarr,r BbIqIIIcJIeEI{fl 0 (tlB)

-+ -L

-t0

\90 la=ry r
K=3

- 
5ggggo11

--- 300000K

fi0000 K

K=0
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Hax cnegyer za $urypbl, IIpu tlB = 0,t nenlrunua 0 Cuar,no BaBI{cII1l

or 7s. EC1111 sasaubua.s TeMtrepaTypa BeJIIIHa, to 6rrcrpOe OxnarI(AeHIde raBa

peB1o yBenuquBaer ceqeHus aneMeurapEbrx B3arrMogeficrsufi u orrr4qecl{afl

ToJrqa o6naHa Bo3pacraer, EecMoTpE Ha ror qro elo Mepa aMtrccuuMoHoror{Ho

traAaer. Tanoft 1rte a{{enr 6rra uonyueu B [1] rpl4 BbItIIrcJIeHEtruurerpaJlbnofi
.flpnocru raBa B BuAuMofi o6ilacrln ctrgl1lpa. [t Ivtolreury BpeMeHu, I{orAa re]vl-

rreparypa raBa yIIaAer Ao 6000-8000" K, cxopocrlt oxJlarl(Aegu.fl cyqecrBeH-
EO yMeEr,mxilCfl) V Tv B AaJrbHefimeM rtosoroHEo IIaAaer c poc'IoM tlB.

OrUOCrarenrEOe trBMeHeHtre O6rq,SIO IIOroKa paAtrOuBflyrleEtrfl 3aBl4ctr1r He

ToJrbr(o oT trBMeEeHuft oTEocZTeJIE,IIbrx paaMepoB, otrTtrqecxofi rolrqu Ir relll-

rreparypbl rrcroqHl4r(a, Eo u or a6corlorHoro EHaseHufl T3:

fT : 
I, 

: T"Q 1- "-av (4\
,tr| ?'oeo 

1_r-.!
(rge Q - reJlecHblfi yroJl o6JIaI{a). floarouy Ails {ynltquv. 17(tlB) B o6rflr
cnyqae r{e Moryr 6rrm uoctpoeHbr raxue o6que rpa{uxra, Har{ AJIfl 0 (tlB).
Taxze yHr{BepcaJlr,Hbre coornorrrenu.fl AJIE lroror(a Moryr 6r'trt nafi4eEl;I JITIIuE

npu tY ( 1:

n:(A)'''Wri: (1 -r +)-' (5)

CoorHoueu[e (5) irrano orilr4qaercfl or [oryqeuHoro B [1]nrrpaxretrr{fl AJITI or-
FrocrrreJlr,rroro rrBMeHerrr{.rr I4trTerpaJrr,Horo 6recna raaa B onrrasecxofi o6,nactlr:

+ : (*!'l'^ '-t' (1+ +) '' (6)

CxoTlcrno (5) v (6) cB.rrgar{o c relr o6c:ro.flreJrbcrBor\{, trro trt onrr.rsecxzfi crreltrp
II TeIIJIoBoe paAI4oI4BlyqeEI{e BoBHIIHaI0T IIptr [apE],Ix CTOJIITI{OBetrIdflx IIpO-
TOHOB r4 SJIeI(TpOHOB? I{ paBJIUqnrI MerfiAy OTI4MI4 COOTEOmeHfl.gMU cB.ESaHbI c

ue6ontmuun orJrr{qr{flN{I4 rellneparypnofi BaBr4crrMocru ce.reuufi coorBer-
cTByroq,rrx eJIeMeHraprrblx rrpoqeccoB.

Bnrpalraro rry6onyro 6narogapnoctr, H.
pacqera sa EBM <MrzncH-t>.

[,ena6pr 1966 r.

B. IogonuunoBy Ba rIpoBeAeEI4c

Jlnreparypa
1. P. E. Iepm6epr. IlIaa. Itpnucnofi acrpo(pna. o6c., 1966,36,216.
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ooPMyIbI, IPAOI,Iltll TI TAEJIX4UbI

AnfI n0ITIIIECTBEHIIOTO AHAJII{3A ilSIvqEHI{fI BOIOPOIA
B SMIACCI4OHI{bIX OEbE}TTAX

A' A' B "i.:;,ui; {, !,; *"'f,ut' 
6 e p c'

Ilpnnogxrcx pa6oune {oprrry.nrr, rpa$rxu r ta6trqrr, ueo6xog_lruue Arrr 11oruse-
ctsesgoro auanr{Ba lrorryqeErrrr BoAopoAa B oM]IccIroEEEIx o6tentax. Vroqs.Elotcs P.pa]rr.1
rarrr [1] E Aarorcr yAo6une rpa{nHir 4.na 6nrctporo alraJlrrBa ueupeptrruot lr.fiusefiqaroft
nogopo4uofr aMlroctrfi,

FORMULAE, GRAPHS AND TABLES FOR A QUANTITATIVE ANALYSIS OF
THE I-TYDROGEN R.lblAriiolr OF EI,IISSiON 

-O'l*oCrS, by A. A. Bo-liarchtttr:,
R. E. Gershberg, N . V. God,ounil;ou.- \\'orl<ing Iormulae, grapF! antl tal-,lcs, neccssary for
a quantitrtive"analysis of [he hyrllogen radiatiorr of enrission objects arc gjvcn. Tlre rcsul[s
[1i are rnade ruore-precise anrl- tlrc-handy glaplLs for a quick analysis of contirrrtous antl
linear hydrogen ernission are given.

Hecnorsno Jrer EaBaA HaMr4 6LIJIa ouyS.nltxonaEa cBoAI{a {oplry.l, rpa{I{-
KoB rr Apyrr(x BcrroMorareJrbr{brx AarIIlbIx, Heo6xonr4},Ibrx AJr.E ItoJIr,IqeCTBeIr-

trofo aHaJIuBa cneKTpoB arvr[ccr4orrHr,Ix o6beHTOB [1]. HOSrre peByJrbTaTr,r Teo-
pI(II SJIeMeIITapI{bIx IIpoqeCCOB IIOBBOJIflIOT HeCHOIIbI(O yTOqEuTL AaIIIIbIe It],
a ycraHoBrrerrrrafl n ltprrucnoii acrpo{raar4qecxofi o6cepBaroprrl{ arrer(rpoHFIo'
Bhrrlr{cJrr4TeJrbtra.rr N{arrI{Ha (MIrHcH-t> 4aer tsoBMo}r(EocTr, cylqecrBeHlro yBe-
JIUqr,rTr, o6oert [poBeAelrHbrx pacrleToB.

34ecr, MbI AaeM )rorrrreHHrrre r{ pacurrpeurrlre ranrrM o6paaou pesy.rlr'Tarbl,
Hacaroq,r4ecrr HelpephrBl{ofo I4 runeftqa'r'oro uSryqeHl,rfl BoAopoAa'

I{ EtIl'EPbIBHOD I,I3J] YTI EHIIE BOAOPOI{A

B r.ronrasonaHtroM BoAopoAe HerrpepEIBEoe r{Bryqeure BoBErrKaer trpu cBo6oA-
Eo-cBo6oAHbIx trepexoAax aJIeHrpoIroB, rrpl4 peHoMdrrHaql,Lrlx aJIeHrpoHoB lI
trporoHoB u B pesyJrbrare AByx(BalrroBr,Ix IIepexoAoB Me]fiAy cocroflIrllflNlm2s -ts ueftrpanrnr,rx aroMos. O6r,eMHr,rfi xoes{uqueHr uaryqeulr-rl rrpr{ cBo6oAHo-
cBo6oAHhrx uepexoAax lrlleer era4 (cnr., uaupuuep, [21)

Lv

ei7 (v) : 5,44. l}-Bsg ttTi'l' e- 1 l'/,Nolapafc,u,3. cer. cilLepaT. eLll, (1)

a o6beMHrrfr xoa{Sraqueur uaJryqenun 'tlpv. per(oM6r{Eal{Irflx Ea n-fi ypoBeHr,
Br,rpaE(aercfl cJreAyroqrrM o6paaou:

lLv-xn

e, (v) :{,77'70-BBgnTlLn-u r- rc" NnNo[ape/c.tr,B'cen'cm,epa|'eq], (2)

t\e gtt vI gn - coorBercrBylotr{r{e MEo}r(ETeJru laynta, xn - troreEqr{aJlbl
noHrrsaqrrr{ ooa6yrr4euuoro aroMa BoAopoAa, N" u No - o6t,etrsrre rrJroTHocrrr
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BBar{MoAefrcrByrorlr4x qacrr4rI. ,(aree, [pr,r BaceJreur,ru ypoBH.E 2s n peey;rr-
rare per(oM6ranaqr.rii rr HacnaArrbrx uepexoAoB cBepxy o6neurrr,rit xoeS{uqraeur
I{ByxHBaIrroBoro I4aJryqelrr4.rr B arrrrcbrBaercfl cJreAyroqr4M o6paBoM :

(3)

"1" 
o!"J - o6o6rqeunrrftxoa{{rar{r4er{r pexou6ranaqrr{ lla ypoBeur 2s, a .lr(v) -

MeAJreHHo MeH.rrIorqaflcr {yuxqua qacrorr,r, eara6y;rr.rpoBaHrra-fl Cuurqeporrr
u lpuucreiiuonr [31.

I,Ia {opuyn (t)-(3) crreAyer, qro upr4 Aocraroquo MaJIbIx oJrerrpoHHbrx
rrrrorrrocrflx (0,6.10-' N, < 1) rr uplr Aocrarosuo 6onsurnx rrJrorrrocr.flx
(,V, > 1.06 cto*3, HorAa szq ( e, Ell) cnenrpaJrblroe pac[peAeJleHl[e Henpepr,rB-
EOrO r{3ilyqeHr{fr BoAopoAa He saBrrcr{T or OJrer(Tponuofi nnorsocTr{; Ho B r4H-
repBaJre or 300 go {0c cm-g, tpegcraBJrflro[IeN{ BHaqr.rrerburrr,l urrrepec 4nR
aHaJrr,{Ba BMr{cctr4oHrrrJx ryN{aHHocrer,i ra HeHoropr,rx onoJroaBeaAuux o6paao-
nauur?, cner(TpaJrr,rroe pacrrpeAeJreHrde noAopoAHoxo r{oHTrrH}ryMa BaBr{cr{T
Han or aJJer{rpour{oft reuneparypbr, ran r{ or. oJrer{rpoulroft rrJrorrrocrr{.

,{,nx auanzaa Aar{Hr,rx na6rro4euuil - cuexrpaJrbHlrx u Sorouerptr{qecxtrx-
y71o6uee r4M€rrr pacqerbr ue a6conroruort apxocru ue6y"napuoro noHTrrrryyM&,
a orr{olrreFrr.fl IlHTerrcnBIrocTIt r-relpeplrBHofo r43Jry.renrl.fl Ha t A H r.rHTeHcI4B-
Hocrr{ r{Bnytlgsm B Jrtrrgr4r4, r{ailprrN{ep, IJ5. Ecru raBJryqamlqrlii o6renr ou-
Tr4rrecxu ror{olt Bo BceM na6rro4aelroM Al{ala3or{e rlacror, To

o
c..-l- ! e -l-l- r! 4 n 'uz't_ A n:l1o

1ru "Hs

O6relrur,rfi noa$$nquen'r rdBilyqeHr4-fi B JItr{HI,Irr H6 r{rfeeT Bra,(

xs

rHs 5,59't0-zr bo(7,) T-'L et'r e N,N,,,lepalc,v,s. cea. ctnepa|l, (5)

r4e &6(7.) - Nrrroll{r{reru X,Ienaena. Ha $ur. 1 npe4cranneHbl ilerrlql{uu lg11/Isr,
BbIIII4CJIeIITILTC T-Ial'II4 AJITI II0CTI{ pa3,[I{t]IILIX DJIeI{TpOHIIIiX Ter'IlepaTyp IT AJI,I
cer,rr4 paa"Tr.r{rrlrx rrJrorr:rocreili. IJa {ur. 2 upr,rne4eno orrrocr{reJrbrroe ctrexrpaJrb-
Hoe pacupe4cJreFrr,re ne5.1rnsps61o noFrrr,rrryyl,ra AJrtr r,rorrr,raor]aHr{oro BoAopoAa
nr,rcoHori rrJrol'rrocrtrr, Kor/Ia,r{ByxnBaHToBoe r,lBJryrrer.rue npene6per.I{r4rro x{aJro
rro cpiillrreHr{lo c penolr6unarlr,rorurLrrf r4 cno6o4r'ro-cno6o4ur,rn'r r.rBJryrrer.rr,reNr.

Bcuouorar:eJrbFrlre BeJrl4trr{Ilrt, ueo6xo4r.rl,tr,re AJr.E Br,Iqr{cJIeHrrfl Ii,l Iur(g tt,
g,r, c-[l r,r b6) 6r,rnr.r narl4errr,r crreAyrolrudr{ o6paaou.

Be;nra.rarrn gii paccrrr,rrilnbr no $opuyne cuTona [4]:

t ;: r r re!}- 
[r + z (F")]-l#,[, n + (Wl *f (i?)'.1 ror

([ta T : 80 000" I( n nra4Lruort o6"nac'u{ cneltrpa \,T"11,44} t, ra pasro-
)rreHrre (6) uoincr Aarr r,IHoil{urenr, laynl'a c oruu6nofi go t'O% .) Bernqnsr,I
gn Ailfl ru ( 15 BB.arLr ua ra6ruq fnacno r,r Sr.rprana [5], A;rs n ] 75 rlorro]Iteuo
g,:1,03. Benlaqunr,t i.ef) (Tr) RB.sr6I I4B crarl,rr flen4rxe,;r;nIa [61. C:re4yx Cra-
rony [7 ], r,rr,r rrpeHe6perJrrd BaBrrcr4r{ocrr,ro ceqeur{fl y4apnoii AeaItrI{Baql{u ypoB-
n.s 2s or D.rrenrpor{rroi,i renuepa:rypr,r, flocrioJlblty B paccN{arpl4Baer{oN[ AI4arIa-
BoHe rer{fleparyp ara BaBl{cr{N{ocrb otIeIIL cra6a.

Itart uonaaa.rrlr flen4rneJrJrr4 r{ Clrron IB] , npra eJleHrpo]ruoi.i nrorsoctu
,V, > 107 crv,'3 pacupeAeJleHrre BoAopoAI{I;rx arol{oB rlo [oAypoBHrrM lrlecroro
ypoBHrr (6 l) 6naro4apx croJrr{HoBeur{flM c aJrer(rpoHaMI,{ orpeAeJlrerctl cra-
rrrcrr4qecr{r4r,rr4 BecaMr4 arr4x rloAyponnefi, TaH qro MHo}I{I{reJIId b6(7r) n erom

14 l{gs. I(pr,rMcHoit o6cepBa'r., r. XXXVIII 209
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ciryqae cJIeAyeT Bblql4cil-flTb (z-Nlero-

AOMD c troMotrIblo {oprr'ryl ra ta6luq
Cn:roua [9, t0 ]. flpu Irleusu;I4x sileHr-
pOtrELIx IIJIOTHOCTflx paoupeAeJleIIlIe
aroMoB tro noAypoBHflr{ 6 I onpe4e-
Jr.gerc.fl ToJILHO pexon6unaqlafrutt rl
r{acKaA}I[IM[ nepexoAa]IIII BHI'{B' TaIt
qro ts {oprrty,rly (5) cne4yet noAcra-
BJrflrb neHoroprtfi eS{exrrannntfi uuo-
?nr4TeJrE, Menseua:

) tzl + 11 ll o, ,1'b o1 
(T 

n)

TulT 
"7 
:

(zl

1's \/t,
D c'108

*L A
,-*-

t-,
3,/ t,Z/ 4ql \a/ t(

s't -?

i7 u

-.?
z/ t'

2

l,
J,J,td

'[n

to t,I ?,fi?a

z 5400
3 tti00t
4 ',10a0,

5 4000

I BUAAT

I

, 3,0 215 Ztil , t,S, t(4,1x-1

43 q4 0,5 0,0 0,7 0,8 1,0

hr*;x

@vr. 2. Cnenrpanrnoe pactrpeAeneEre u rir-
reacrBrocrb ue6yrrproro RotrruuyyMa rrpr

paannquux T, w nn) 106 cna

I tzz + l) Aat zt,

rAe 2L 1-1, - crarllcrrrrecxllii Bec

uo,riypoBi.Ifl, Aatzv - BepoflrHocrb
rrcl)('roAa coorBercrByroqeft ItoMtlo-
rrcrl'r'r,r JIutlItt{ Ho, bui (Tr) - Nluo)Itrl-
renr, lvlenseila [JI.E orAeJrbuoro rro-

AypoBEf ; senusl4Hr,r I 6t2l' Moryr. 6LIrb
oioru, r4B crarr,u ltanPlrotru [{1], a

but(T) - BbIqucrIeHbI <nl-lreto4our>
c'riououluro Sopruyn n ra6luq fleri4-
,I{eJIJIIT [6 ] . Itax [oItaSLIBaror B],IqI{c-

JreFrr4r (9u. ra6n. t), pasrlrrrlfl IIeIH-

AY ba tt b6 saMerEbl rllllxr, trPtr Ao-
BOJIbrIO }1BI31{I{X SJIeltTpoHLIbIX TeMIIe-
parypax, fioropble, IIo-BI{Ar4r{ON[y'
I\roryr rrMeTb I'IecTo JIIITIIb B r{er(oTo-
pbrx peBI{o HecraIII4olrapnr,Ix o6pa-
BoRalrrr.flx. Hpoue roro, erlrl paBJII{-
qI4tI Ee BJItrfroT rla crer(TpaJrbHoe
pacrpeAeJrenrae ne6ylapHoro r{oHrtr-
I{yyN{a ' a CI{a3bIBaloTc.fl JII4IIIIb Ha

eI{B}IBaJIel{Trrbrx mr4pI4IlaX EMI'ICCrlOH-

11brx ntrnni,i, paCCaII{TaI{HLIX OTHOCI4TeJILrlO Ue6y.nnpHOrO HOIIllIaHyyMa.

Bo ecex narlrr{x urilrrl4cJleHl{flx 11 /1su IzcrIoJIbSoBalrr,I bu (7"), uafi4etlRrre <z-

lreroAorvl) uo [9, t0].
Orar.1, 2 uoxluo ,rcrroJrl)BoIlarb nenocpeAcrBeHl{o AJIfl aHaJII4Sa SMr.rccf4oE-

urrx o6r,enroB, rAe oIITI4qeC(a.s roJIIIla B JILIHII.ax 6aliruepOnCnofi ceptrIr BO-

AopoAa 1rana. C pocroM ou'ru.recxoft ToJrtrlr{ cnryalll4fl ycJlo}r{H.flerc.fl: no r{epe

arpr6orroerrua tilu H eAI4HI{qe orrlolllerll4e lxl Iut uarIlIIJaeT SaBucerl oT Tuu,

n a6corro'ruble Blraqerrun Ial I1g'uue 6y,Uyt 6onee coornercrBoBarb OpAI'lHaraM

rlur. 1, 2. OAuaHo erl4 rpaSunra no-[pe]I{HeMy I\,ro}I{Eo I4cIIOJIbsoBarb AJI.E

aHaJrflBa orrrocl4TeJrr,Horo cler(rpaJrbHoro pacnpeAcJleILLltr Slleprrila ue6y.nxp-
HOro r{oHTpiHyyMa, ecJIII TOJII,I{O B IIacTOTax l{ellpepllBHolo cneKTpa SMI4CCIIOE-

nr,rr? o6reHt ocraerc.s orITI4qecH[ T0HI{I{I\'I.

Onruuecxyro roJlr{y B eMrrccr{oHsl,tx 6alrl,tepoRcltr4x ;rrTumnx orlpeAeJrflIor'

HaK npaBr4Jro, uo 6aJrrMepoBcltol{y AeHpeMeI'Iry. I{o 6ari,ueporcxufi Aenpe:
MSHT SaBr{cIaT He TOJIE,IIO OT TH6' HO I'I OT ApyIIIX XapaI{TepI{cTI{K I{SJIytIaIOqeft

cpeAbr. lllOeromy B o6texrax, r4e ria6nroAaercrl arilICCI,toHHbIfi 6arr,ueposCrufi
,rorirrrryyrr, y4O6Uee olpeAeJItITr, xsu IIO aHBLIBaJIeHruof,r ilrrapr,rrre aMIaCcIIoHHOft

Jrrt1t4trri trBMepeHrroii oruocr{TeJrr,Ho ypoBHfl Herlpepblrr}Iofi arrrurccutt y npeAeJIa

i,:3650 A.^I4a {rar. 1,2 nerxo Haiirr'r BeJItrrqI4Hri /rru/-Ir:rssoa. flocnonr'xy
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00
43,5
22,9
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.73

.61

.51

,44
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.28
,25
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.19
,17
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tl.16

B ta6n. 5 4au 6arr,lreponcxr4fi AeHpeMeHr. tr48-Ba r4crrorrbBoBaHrr.rr MHor(r{-
reJreft gnn,, BrrrtrcJreHrrr,rx no $opMyile Edqmecca [12], nauur rrapa]rerpbr b?lern
CI4CTeMaT[qeCItu Ha EeCKOJII'KO IIpoIIOHTOB IIpOBLIIIIaIOT COoTBOTCTByIo[{I4e
trAPAMETPbI, BI,IqIICJIEI.IEI,IE B [10], IlO B AEI{PEMEHTE ATO OTJIUqUE TPAI(TI4IIECHI4
HE CKABI,IBAETC'I.

flpa racuorbaoBaHrrrr npr,rBeAenubrx AaHrrr,rx cJreAyer r4Merb B BrlAy, qro,
Har( r4 npeAr,rAy[{rre pacqerbr, reopr4fl [9, 10] rpe6yer yroqHeHr4ii rrpr4 MaJrrix
trJIOTHOCTflX, KOIAa HeO6XOAUMO rrpl4Hr4MaTrr BO BHI4MaHr,re aBI{MyTaJrbHOe paC-
llerrJreEr{e ypoBEefi BoAopoAr{oro aToMa, r.r trpr{ 6onr,rurax rrJrorEocrrrx, Hortr(a
cTaFroBfrrc.s cy[{ecrBerrErir lpoftrJbre peRoM6r4Haqr.rr4 r{ rrepexoAbr }re}r{Ay ypoB-
Er.EMr{ rroA AeficrBIIeM aJreH.rpoHHLrx yAapoB,

Brrpamaeu r"rry6oxyro 6naro4apnocrr, 3. A. BurpuueHno Ba r{BroroBJreHr{e
uJlJlrocrparlr4fi r4 trepcoHaJly 3BM <rMuscx-l> Ba rroMorr{b B pa6ore.

,[ena6pr 1966 r.
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Iauanrrta NGC 628 trByrraJracb tro cEr{r\fl{aru, troryqeEEr'rM c trprrMeEeErleM DJreI(TpotrEo-

otrT1lqecmoro npeo6paaonareJrrl Ir cetfrl {ulr,rpoa, fipuBrne peartqrln XoTopblx trptrBeAeEIiI
ra {ur.1.

O6racrt,11pa raJrar(rrrxa NGC 628 ranyuaer o4nopogxlrft tro cfienrparlluoMy cocraBy
cser n o6racru glranrerpou -400 nc. Erouau6olee rIJIorEafi qacrr, raJranrzrir, n noropori.
flBilyqeflfie rraAaer c paccrorrBtreM [o anctronegre. Bse arofr o6fiacrfi ] BJIyIIeHI're florlTtr
ua uoprgox c.ra6ee, i rleu yaenr.rqrrBaercrr AoJrrr yJllTpa$no,netouoro r.Ia.[yrleu[rr, r,r ouo
BualmreJrbrro 6oree flnasuo Mer{sercrr c paccrotlnlleM or qeurpa.

Ha pacctorrrr ot I lo 'l nnc or qenipa raJrar{rr{I{u 6r,r,lo orueqerlo 60 H II o6racrefr,
ts r(oroprrrx r{BJryqerr{e n Sr,nr,rpe }Io aRauure.nrtro trpoBr,Imo€t uaryrreurre 30 Bcex Apyrrlx
$um,rpax. Nlaccrr 4u${yaur,rx 'ryuanrocteii, cRerrrr[Irxcff B JIr{rIi4Lr }Ir, rrennmtcs or 104

,qo 106 M", f|o cflcry r MaccaMrar6o.nee fipyrrtrLlx gn$diyeur,rx rymartocteii NGC 628

floxo5(a na.-M 33. B 6otrmuncrBe cryqaeB B Mecrax cBetlenrrr BogopoAa B Jrtlurrrr H, ua6.nro-

JIaeTcrI troB6lltrepEafl uiloTgoc1b SBSBA IIo cpaBEeIItrIO C coceAEl{MII o6fiactflMlr. '

PTIOTOGI]API-IIC PFIOI'OI4 lITIlY IN NGC 628, ]ry I.I. Ptontlr,, li. Ii. chuuaeu.-
NGC {ilB lras l,corr invcsl'ilatcd Ironr plroIo:1r'a1rlrs, rvlriclL rvcrc olrtaittlrl rrsing an image
convcrLcr Lrrhc arrd 7 filtcLi, cttrvcs rcactiorrs of wltich itrc;;ivctt orr Iig. 1.

Thc lcriorr of a rruclcrrs oI NGC [i]8 ratli.rLcs tlre liglrt, lromogcnoous by iLs specLlal
cornposi'rion, in thu cliarneter of - /r00 ps. IL is the mosf dense part of t'hc Galaxy, in the
region of wliich thc radiatior.r fall rvithihe distancc_or exi)one-nt. Outside this region the
ra'dia[ion is less intensive ahnost by one orcler, and a part of the u.ltra-violet radiation
increases in it. Tire radiation irr this region changes considorabiy morc smoothly with the
distance from the centcr.

60 FI Ii regions, iii rvhich the radiation in II, filter exccorls considcrably thc radia-
tion in all other filters, are noterl at thc tlisLance frorn 1 to 7 kps {rom [he ga]actic ccntcr.
l\,Iasses oi dilfuse ncbtrlae luminoLrs il FIo line, chalrge frorn iOa to 10G Mcl. 'llhc nurnbcl
and masscs of thc larEcst iliffuse rrcbuiae NGC 623 is 1,hr: sauto olcler as ir M 33. In the most
casos in places oI tryilrogen omission in I'I.. Iino the stellar dcnsity is higher then in thc
neighbouring regioris.

Ounr rrpEMetrenr4.rr Direr(rpoFiHo-ourlrqecnofo rrpeo6r]aBoBareJrfl (3On)
gnr tfororpad)upoBaurrrr raJIar(rrrr( c rfra;ri,tpauLI B rlpflMonr $onyce 2,6-;a
pe+ilexropa IrM. ar(aA. f. A. Illaiiua (3TI1I) orrrcaH B [1]. B EarbueiimeM 6bula
cAeJIaEa rrotrbrTHa r,rcrroJrbBoBaHl{fl rrMeronlerocfr Ha6.TIIoAaTeJIbtrOllo }Iarepl[aJIa
AJr.s fioflyqeHurr HeHoTopbrx KoJrtrqecrBerrrr6rx xapaKrepr{crr4n raJraHrIZIt, MbI
IIpuBoAr4M pe3yJrbTarr,r ucoJreAoBarlna o4rioir r43 Har,r6oJree 6rnanr,rx I'aJraltTIrI( -NGC 628 (rrau ScI, crexrparrburrft Hracc F5 (no Moprany fg), pa.auep 10',6 X
x9', 0, IrtrrerpaJrbr{arr ffL,tg:9*,74,, MoAyJrE, paccrorrFrr{rr rro fipaclroMy c}Ie-
rqeHr{ro 29'n,2, fipacHoe ctreqeHr{e u: { 687 nu,lcerc.). fdanirrre o raJraKrr{Ke
BB,ETI,I I{B 12,31.

Ianaxu,rxa NGC 628 yAo6uo oprrer{rr{poBaqa orrroci,rreJrrruo ryqa BpeEI4E

(crir. Srr. 2) u cogcpmr.rr 6o,nr,uroe Koilr,rqecrBo o6nacrefi IJ II, uro cBr{AereJrl'
crByeT o6 ee ornocr{rentEorl MoJroAocrr4.
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9,%

Hau6orrruyrc r,rE+opMaqr.rro AJr.E raayqeur,r.s eBoJrroqr.rr.r raraxrrlqec1r4x ctr-
creM l{aror r.rx flApa rz o6racru FI II. Peeyrbrarr,r r{ccJreAoBaEu.fi ctrexrpaJrb-
HOIO pacupeAeJIeIlI{rI SHepII4II B .flApaX r{eaHTI4Br{6rx raJraKTr,rR npOTI4BOpeqr.rBr,r.
cDoroanexrplarlecxrte I,IBMepeHLIfl tIAep HecKoJrlItI,Ix Aec,rrl'r{oB Tar{rdx raJraKTI4r(
c 4r.rarfparuofi. ) 20" [4,5] nonaablBalor, rlro flApa trx Kpacrrbre tr ocuoBuyro
AOJTTO CBera 

'rAep 
Aaror rr.rraHrbr rr.rrroB I( lr M. C 4pyroft cropoHbr, rrccJreAo-

BaHr4e roHaSare,lcli qrera B rrApax cflupaJrbllr,rx raJIafiTI,rH c [epeMblqHaM],r
n l3ropaxancxoft o6cepBaropr{r{ [or(aa],rBaer, qro rvrHorr4e rrAlla paaMepor{ Ao
4" - rorry6rre. Tax, ua 16 ralaHrun AJrrr 10 6rrr rroJrvqeg rror{aaareJrr uBera
flApa B r{rrrepuaqronanruofi crrcreMe /C < 0,",5 [6, 7].

(Dzr. 1. fipmrre pear{qrr $r:rrrpoa (npouycHauue rlrrartpon X syBcrBrlreflr,Eoerr,
{oroxaT oga aJrexrporuo-otrrflrrecxoro upeo6paaorarela)

Rnepxy gnn Hax(Aoro r[urbrpa npl{BeAerro ero lraaBarl}Ie. I{prtrue Arrr (l]rrrbrpoB, B r{oropr{x Bo3MoHrro
It3Jr]^reHIIe BoAopoAa nJrrI r([cropona, trpoReAerrbI utplrxoroii..]rurrlreft. Beprnxarbrtbre trprr[rbre tror{a3btBaror

roro)+rcrrlrc rurrlrii 37:7, 4959. 5007.8. n H* B raJraHTlrr(e NGC 628 c yrreroM rrllactroro cMerqcrrrrf

[ou floflyqeErlfl rraAe]r{Er,rx dtuerEuecxrax xapanrepr.rcrr{r( rrAep u H II
o6nacrefi TaJIaHTI{K ueo6xo4r.rir.fi,r roIrHI4e criexrpaJrbtrr,re rlccJreAoBaurrfl, ro-
BBOJI-gIOII{Ue CyAL{rb O6 n3l{eHenflr4 Crler{TpaJrbtrofo cocraBa cBeTa rra paccTo-
.strr[,sx Hecr(oJrbr(I{x ceKyHA AyrI{ npr4 MaJrErx cBeroBr,rx rroronax. flpra raxux
r{ccJreAoBa}rrrnx yBHonoJrocrra.fl r{lorolrerplra c npr{MeHetrHeM SOfIa uMeer
cyrqecrBeHrlEJe rrper4MyqecrBa. A,rrn uccJreAoBaHr{fl HecHoJrl,Hr.rx Aec-frrnoB
cfla6brx geranefi raJraxTr{n co cBerocr,rJ]E,HbrMr,r cnexrporpadraur uucno {oto-
rpac[ufi AoJr]nHo 6r,rrr, panuo no npar,iner,i Mepe sucrry 4e,rareli. B naruenr cryqae
AocraroqHo rlMerb rrr4cJlo {ororpa{1rfi, paBHoe arr4cJry rfultrpon. flpu arou
trpuMel{eHl4e SOIfa cI4JrI)IIo coHpail{aer Bpcr'r.E Ha6ilroAeHr4ft, ue cRlrx{afl Cr{Jrb-
rro rrpocrparrcrBerlHoro paBpeirleur.r-fl. B naruenr crryqae paapernetrr4e 6slo -2".1. H a 6.n rc 4 e rr rI fl. B ornn.Ir,re or [1] narulr ua6ruoAeHr{fl BbrrroJrHa-
Jrr.{cb c 6o.nr,urrznr qtrcJror\r r[urrrpon. Hpueue peaHrlr{rr upu6opa c l{ctroJrbBo-
BaHrrr,rMr{ $ra.nr,rpaura trpr{BeAer{br ua c[ur. t.

@orouerpr.ruecHa.fl cTaHAaprr.rBaqr.rrr cr{r{MnoB ocyqecTBJr.rrJracb Brreqarbr-
BaHrreM rra n.lrerrxy cryfietrqaroro ocna6uren.n, a AJrrr a6colroruoft Hanu6-
poBr(u cHr{Mr(oB raJraKrr,rHr,r (I)ororparllrpoBarrprcE, nuer[oxalr,ur,re raao6paxeuraa
BBeBA r{B cnorrJreHr4.fi Ilnex4rr. 3nea4r,r cpaBuerrr,r.E ra NGC 628 ua6ruo4aJrr4cr,
Ha 6rr4sxux aeHr{THr,rx paccroflrrr{fl,r. ,(auur,re o BBeBAax cpaBtrerrr{.fl, BBflTbre
r{B [BI, coAep]narcrr s'ra6r. L

B ra6n. 2 nprane4eur,r Aanrrbre o ua6rro4eHnax NGC 628 lr anea4 cpaBHerrr{fl,
KoropE're 6rult nr,r6parr6r AJr.E o6pa6orxra r,rB Bcero uMerolltreroc,s MareptraJra.
Bpeua axcuoar,rqufi n r[lrlrrpax 6rrno uo4o6par{o rar(, sro6br BBeBAhr KJrac-
ca G0 AaBaJrI{ npr:6r..uawte,rrrrrro oArrHar(oBbre fioqepuenr.r.fi rra cIlIiMHax Bo Bcex
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Ta6nrua 1

6^sg
6, B0

7 ,26
10,02

-o*oz8
+0,025
,1,0,035

+0,556

-0:t2
-0,07
-i-0,05
+0,09

AOV
B9V
AC)

F9

(tra,ur,rpax, a o6racrl tlApa eqe He 6bula II9P94ep^T^aI{a. ,(.nx I{rIJIIocrpar-(I{lI

"a 4irar. 2 npune4enu pa6ourae rfororparfua NGC 628 B rpe,\ r]ral-r'-tp-ax: Ho,
6100 A u 3727 A. 3gecr, lr(e npr{BeAeHa petrpoAypl{rrfl ee rrs arJraca Xa66na (a).

Ta6.rn11 a 2

Aara
{uor r

0 )ri)tPa1l)tri,i Dficrotr,tql.IH

NGC 62E

NGC 628
i3neala 910
3neaga 1r3li

NGC 628
3reata 43S

3res,qa 520

3neatta 7il6

2.X 1955 r.
15-16.X 1966 r.
15-16.X 1966 r.
t5-16.X t90tj r.
19-20.X 1966 r.
19-20.X 1966 r.
19-20.X t9$6 r.
19-20.X 1966 r.

40s 1o t0ln30s
Bt ,(o 3m2os

Bs /Io tm1ros

Bs ,4o 1m1r0s

Bs llo 3m20s

t3s 7qo tmlr5s
lils go 1rn4l1s

i)2s 1o 3trl1+0s

6

21"

71+

14

2t
7

7

B

Or
Or
Ot
Or
Ot
Ot
Or
(,7

2. O 6 p a 6 o r n a. Bco rIerarnBbr lpoMepeHrrr Ha Mr4npo$oroMerpax
MiD-2 u McD-G c I(pyrJrofi gua$pauroii, xo'r'opaa Bbrpesaer Ha Helarl4Be I(py-
)r{or( Ar{a}ferpor,,r 2), 

" (.rro coofnercrByer 4r,rarrerpy r4B06paine}rr.rft uau6Olee
cra6r,r-\ Bne3II). flpnocrr-, AeraJI0I,1, BaIIo/Io3llcIIlIrIx L{B CpaBHoIII,ITI cilI'IN{HOB

B {ra;r1Lrpa,\ H, u 6100 A xan Bol{opoAulre, u6lpa}l{aJIaolr R e[I{HIII{ax ,rpfloOrl{
nai.r6onee rrJrorrror,l o6nacru rrApa. D qcrlrpar;Horlr o6:racru raJrar(utxla 6r,IJII{

cAelalr6l rreilpc1ll{B}rT,Ie rlB\'Iepelrl4.a qepca N&iIt[LIg 2" H.A n,ItOqaAKe 20" X
X20", a ragii(e ALll rfo'r'oue't'p;,t-rec11lrx pai]llcBa 4ll'tttgii 40' qepeB flAp-o

(cu. {,r.lr. 7). [|pu'rforouetpr,rr1FI Itr o6laC.i.eii y.11a1oruorca (ron coceAHI,IK 06-

"tacl,eii. llocxoniny B rtrer{rpe raJlaxrr4xr{ raayuil.lou"u HaI46oJIee ,Ipratr o6.llac'rr,

(Ha r{crarl1," 111 !'nlJl -ft'LU "<-0.1t), rlruir -rra,ro Blr4rrJr rra IJcByJrbt a't hT ItJMe-
U tuPo, lril (irotlr'

pelJ.lltr I,r B aToNr cJryarae He yrII4TLIRalCfl.

Aon BrlfrcHeHr4tr BoaMolr(;brx 0111116ort, cB.flBalrHr,rx ^c^I]ppINreHeEIr4eM 
3OfIa,

6r,r.nn oqenerrr,r frpl{ocrl{ BBeBA B ct(oTIJIcIIL{a NGC t3Zr2 rro BHed)oHaJI],HbIM

CHLIMHaM n (xlltrpe 1/" FIa $nr. 3 Cpa.BFIeHLI nolyaIeHELIe oTIIO0IITeJIbIILIe .sp-

ItoCrII c flptrBcAcr.rr{]rlN{I{ B [9]. I4a r[lIr. 3 BLIAII9, rlro roalHoorb HaiI(AoIo I43-

MepeIrI4rI ooprano 0'',1, xo'rn cJrY'Iaii,nr're orr(Jro,errl{fl }Iolyr Aocru,.arl 0m'3'
3. PacrrpeAeJIeHr{e DrIeplI{I4 R IIe}rrpaJILrro!t oo-

rIaCrr4 raJraKrr4 I{14 NGC 629 6l,uro uafi4ego LIa (lolouetprauecnoft
lpIrBrrBHrI eroft o6fiacrlr I( BBSBAaN{ cpaBr{eulltr B I(air{AoN[ d)I4rbrpe'-Pacnpe-
AeJrelrr{e eueprl4lr B Cner(rpax BB9BA cpalrHeHl{fl 6r,IJIo BstITo r43 [10]. IIpu arou
oKaBaJIoCb, rITo caMatlspxa.s o6lac1r, paBMepoM -2" LL Ol{py?fialoqatl ee 06-
JIacTL ArraMerpoM B 10" I{aJIo orJII4qaIorCtI ilo xapal(repy pacflpeAeJIeIItr.E

BHeprrru B crrenrpe. Ha cfur. 1r npeAcra]lfleHbr peayJlbrarbr Iralrrlx IlsMepoHI{I{
napa NGC 628, ocpegIIeIII{bIe B Kpy}ItKe AI4aMerpoM 10". 'I'au }I{e ArItI cpaB-

rreHr{.a nprrBeAenr,r dtoroa.nexrpra.Iec6lae uBMepeH;tI c ALIa{paIMofi 20" sgep
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raJraxrtrn Sc 6ruenux c NGC 628 cnenrpaJrbEr,rx rr4rroB [4]. IIpu sroM 6unu
nn6pauar Aagr{bre AJrrr caMoro rory6oro, caMoro Kpacnoro tr cpeArrero tro rlBery
,rlpa rar(oro rr4ua raJrar{rrr}i. I{a c}ur. 4 nmgno, qTo HaIU?r llaMepeur,rx Jro}r{ar-
c.rl Ha 6onee ranu l\{eHec rrJlaBHyro Hpr{Byro. 3auerroe yr{Jrouerrrre or unasuoft

l3 l+ lt mv

Ko,matoa
(Dzr, 3. Cpannerue O"ecra aserA crotlreslls NGC
1342 ..lo nue{onaarnrrM culrMfiaM u xanu6posou-

rot mnane c r(araJrolaErrMu BuaqeEuflrrru- [g]

Hpunofr Ha6rroAaerca r Slrnrrpax 4600 u. b040 A. florocr,r trporycr(agrrfl arnx
Sunrrpon uMeror AJruEEhre 6_zouerorue ((HpbrJrbg)), yrrer noropbrx trpE Bhrrrflc-
JreErr.flx oqeEb BarpyAEeE. Hecuorpa Ea ero, tro-BunuMoMy, MOlr(EO cqrlTarb,rrro rleErpaJrbEaa o6nacrr raJrar(rrr(tr NGC 628 ,rrr,"r"u oiuoft uB Eau6oJree
r(pacEhrx rrB flAep r(BBecrlrbrx raJrarrtrn paccMarpuBaeMoro rtrfla. yqzTrrBarr
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@,,r. 4. Pacupe4eneurre o*epratr B ctrerrpe rlearpa.rrruo,'i o6ractr NGC 62g
Ar{aMerpoM 10" (npyrxnz)

I{rE rtafi{Aoro r}zalrpa npI{BeAe.IIbr lral{Mer]rrure€ rr Harr6orr,ilee L{B IroJlyrreH}rr,rx Buaqe-
Hr4rt r4HTeHcr,rBHocru. JIliHusMr4 uoHaBatrbr paclpoAeJreflsE aHeprur,r B crreHTpax raJlaHrur(;

I - NGC L501, II 
- NGC 8810 u If I _ NGC 290A cor,nacuo [4]

3aM€qaElre, cAeJrarrHoe orEocrrreJrr,no Sunrrpos 4600 w 5O4O A, gra ganrueft-
yreft pa6orrr Mbr rrprrH.rrJrrr, lro pacnpeAeJregr{e a,eprrru s cn"n"pe n4pa NGC
ozd coBtraAael'c naulrbrrytvt l4l AJr.fl fiApa NGC 4501 . Tanzu o6paaoM, MEr tro_
JIytlr4Jrr4 BOStIOlr{Hoc'r'r, npoRaJrr.{6ponaTI; BCe Harurr r{SMepeHrr.fr qeurpa,nr,uoir
o6lacrra u H Il-o6rac'reii no ncef ,purrrpax B o4uoii -oanu raarencunnocreft.B 4a;nr,rlei/rrueM Ba eAI4Hr{qv r,rr{Teucl{Buocrr{ 6r,rna npl{rrflTa LTHTeI{cLrBIrocrE,
llary_.teHr4.s r7ipa NGC 628 n (rnnr,rpe 6100 A.

tr{ccno4onaurre pacnpeAeJre}rr4.E a'eprr{tr B 06racru agpa NGC 628 upono-
AIIJIOCb rryToM cpaRlreHrrfl (roTonaerpn.recHux pa3peBoB sepeS .aApo B pasHlrx
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@nr. 5. Pactpe,qe-neuze allreaclrBaocrtr tranyqeutr.s B qeurpaJrrroii o6aacrn rana(Trrr{E
B paanr,rx $unr,rpax B AByx Sorolrerplrvecnux paapeiax a, 6 (cr,r. frnr. 7)

lla d)rrr, 6 llpaBoc (oil)r,rro)) rlcHa]rtcrro le;riaulcii n lrolr paliorrc lte:;i(ctii

HarrpaBJrerrrlrJx Ea rfororpa$zax, froJryqeEr{brx B paBHr,re AarEr. oxaBatocr,, .11s

AJI-fI OTAEJIb}IBIX AAT S O6TACTIA AI{AMETPOM -15,, SOr'OMETPI4qECHI,IE PABPEsEI
B Hair{AoM (rranlrpe coBraAaror c {ororpa{ra.recxofi rorruocrbro. Peaynr,ratr,r
AJrrr pasH6rx Aar 3aBrac.sr or Haqecrea raao6paxrenran. flpra frJroxr,{x r,rao6pame-
r{r4rrx ,rApo cTaHOBr{rCfi Melree ((ocrprnM)), a (HpbrJrb.rr) 6onee apnuura. Pacnpe-
AeJIeIrI4e eEeprI4I4 B rIeHrpaJrr,uoft o6lactld raJraKrunu c paccrofrrrrlerr or r{eHT-
pa B pa3rlbrx (Irr.nrrpax g,r.n 2,X 1965 r. roHa3aHo na t[ur. 5. IJanpannenux
paapeaoB a, rr 6 rroraearrhr Ha Sw.7;2.x 1965 r. gr,rauerlprr nara6oree cna6r,rx
anes4 6r,rnu ^,2".
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(Dur. 6. Pacupe4enegtre trErercr.rBEocr[ tr3fiytreaus s o6racrfl .rrApa rarraxrtrntr B paaur,rx
{rnrrpax grr {orouerpflqecnoro paapeaa a

I'lllTelrcuBIIocrl,I B HaH{iIoM oflrbrpe IloprItrpcB?lrrbl r{ MaI{crlr{aJrbrlLrM (cNr. OI,It. ?)

ItLa nccre4onauafi pacrpeAeJreurr.E r{rrrerrcr,rBtrocrr.r n {ororparlnuecx1rx
Jryqa.{ r{aBecrHo, qro Mr{orrre raJraxTrr}(r{ S urreror qe}rrpaJrbuble o6racr4, fge
r{ETeHCUBI{OCTb CBera C paooTorrHr{er{ IIaAaeT IIo SHcloEeIII{r4aJIbHON,Iy Bar{oHy
llLl.lre tplm. 5 Br,rArro, rrro ara o6nacm NGC 628 ro rrccJreAoBarrqr,rM yqacr1aM
crer(rpa [Meer Ar{aN{erp or(orro L2", finu 400 nc. flpyr.rae rforonerplruecxrae
paapeBEr, He coBrraflaroqr{e c a,fi 6,4aro:r raHofi E{e pe3yJrbra.r. Ha {rar. 6 upu-
BeAeHbr Aar{r{6le ([r,rr. 5, a, rrpt4 aror\I Be3Ae Ba eAr.IHr,rrly nptrH.fiTr,r NraHcr{N{aJrr,-
Hbre r,rErer{cr,rBrrooTr{. I4a r[ur. 6 nr,rguo, qro s o6nacrJ,J Ar{a}rerpou 10", ra"nra
350 nc, clenrpaJrbr{srr.i coc.ran cBera .sApa He Merrncrcn. Bue aroit o6nacrra
yBeJrr,r.rr,IBaercrr 14B"rryrleHr4e B yrr,r.pafilronere. Tanrnlt o6paaolr, a o6racrnx,
pacfioJro)fierrur,rx AaJrbrrre 350 ruc or r{eHrpa, BKJTaA pa}rHr,rx ilBeBA B o6[1ee ua-
JIytICHpIe, rro-Br,rAI{r,Ioruy, yBe,nrrqr.rBaercfi. Bnna4 I,rBJryrleHirrr raBa B Jrr[:,l,rru
3727 i\ 3Aecr,, Br4A-riN{o, IIe cyrqecrBer{, [ocnoJrbrry N{br rre Ha6JrroAaer,r yBeJrr{-
qeLIrIrI I,rSJIyrreIIItrr n lr.ruult H,,

4. fIp Itocrb rrApa. (Doroue,r,praqecnoe cllaBucu?re rlcrlrpa.rrruor,l o6-
iracrrr NGC 628 rr BBeBA cpaBrleulrfl rroBBoJrr4iro olpeAeJrr,rrr, ,rrpnocrb ,rllpa
I'aJraRrr{nrr. /]na rleul.parrsoii odracrr,{ Ar,raNrerpoM 10" cpe4uaa flllHoorb B
rfnnorpe T/ oHaaanacb ftLy -- 19,",30 ,- grr,03 c HBaAparHoft cemyil;1r,r. lIo
D. z\. Bopouqony-Bcnr,rmi,rnony [12), cpe4nflfl B npy]fir{e ArraN,rerpou 10"
IIOBepXHOCTTIafl flpr(OoTr, C nBaAparuorl cenynAsr B rrApc a.r.r,r,i ,r'ylranHocTr{ B
nenecruoli cr{crerfe B rut : 19,",2. IIo uarueuy o[peAeJregr{ro, n $ranr,.rpe
4600A,-manrrar,r6o"nee 6rr.rsnoM r4B Bcex Hartrr{xc[r.r,,rr,rpon ilo fu;44 ra 

"r",."0r" 
i3,

nlsaor):20*,16j.0'",02. 3ro pacxolr{AeErre Belr{Ho, rr N,rb{ eto o6ry.ncnttrt He MorJr?I.
5. lloAopoAHr,re o6paBoBa:ulrn. H Il-o6",racrr,r B raJrar{rr4xe

NGC 628 Br;rAeJrrrJrrtcr, uB cpaBrreHr4rr rrerarr{Bon n rflrnr,rpax H, u 6100 A
(cu. t}lnr. 2, a, 6). Enr.no o6uapy)ileHo 60 rylraunocrer,l. Onu nonaaaHbr rra
cxeMe (lur. 7. trl[utencrasuocrt 4era.neli trocJre yarera ]agreucr4BHocrrl B 0oceA-
nrax o6lacrflx orrpeAeJrflJracb r o6qeft [rxaJre rrHTeHcr,rBHocrefi, HaK cnaaarro
pauee. Ha tfur. B uoHaaaur,r paclpeAeJreHrr.E aueprr.ru B qet'brpex carrbrx .rrpnux
AeraJr.flx, a ranxre B Tpex cJra6brx. PacupeAerer{r{e eHeprrrr4 rro ctrenrpy B Ae-raJrflx ,Ni 25, 24, 26, 37, 38, 55, 54, 43, 47t, 51 aHa.riorr{qHo AeraJrrr

? ntllIt/Lli!;"1\t

224

r---\.-*-



J$ 29. ,(na ncex arr{x AeraJrefi 0,1 ( /n, < 0,2. pacupe4ereurre ageprurl
B ocraJrbHbrx AeraJr.flx aHaJrorrrqHo AeraJrrrM jS 4l nn6o Ni 49, rge 1g, ( 0,1,
a I{HTeEcLIBHocrb B ocra,rrbrrux {n.rr,rpax cta6a ur6o panua EyJrro.

IzIe $zr. B cne4yer, qTo Mar(cr{MaJlbrra.fl r4rrrel{crrBrrocrr, Bo Bcex AeraJrrrx
trpr4xoAr4Tcrr sa o6tacu, JrLt]g.:]1.tt H*, B ro BpeM.E r(aK tro I4BryqeEuro B ocraJrb-
nrrx r[mnsrpax Mo]nHo nocrpor{rr, 6o,nee urlr MeHee unasn},rft xoA r{HTeECuB-
I{ocrt4 c 4ruuoi.i BoJrr{br,B paftoue Ho oua peBr{o yBeJrr4quBaercs. Mr,r cqtrraeM,
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@tlr. 7. Cxelra pacupeAeJreul{.a I-I Il-o6,racreft s raaafirzne NGC 628 (cuer.nr,re Kpyir1nE,
paaMepbr rrx Ee coorBercrByror paaMepaM 'rylranuocret)

Crpe,rrranu loxatanbr ]ratpaBJler{rfl r}oromerpuuecxux pa3pegon, llprrBeAeHHbrx ua $un. b u 6. Temrsrur
Itpyll{fiarlrl oo0guaqelltt BBeBAbI. lllTpuxonofi luurrcrt rraMetleflbl crlrrpaJrbl]bre BerBrr col'Jracuo tSur. 2,2

qTO 3TO IIECOMEEEEOE CBI{AETEJIbCTBO CBEqEEI{,E BOAOPOAA B VITA3AITEBIX AETA-
Jr.sx B rrunrtv. H*. B Jrrlrrnflx Kr.rcJropoAa 3727 A, a raxlr{e 4959 u 5007 A sce
TyMarrHocrr{, Ba r{cnJrroqenrreM Nir 2, cnerarcs cna6o.

B qcrann Nir 2 npxocrb B Jrr{rrrl[ Ho roqrr{ paBua .rrpr(ocrr4 .sApa B

{ran1rye 6100 A. 0ro, uo-nu4rlMoMy, caMafl uoqnan 4uS$yauaa ryManHocrb
s NGC 628. TlssecrEo, qro z s Halreft lanaxr:zxe JrtrHrrr{ nr4cJropoAa oBerrrlc.fl
roJrbno s uau6ouee [JIorIrLrx gu$$yaurrx ryMannocr.rrx c 6o.nee Bhrcor(r4Mr4
creller{.EMr{ V oHrrBarlurd, rar(r{x r{aH TyMaEEocTE Opraoua, JIaryua, Ouera
[13]. Boal{o}nHo, qro s NGC 628 ecrr r4 Apyrr{e Moqubre ryMaurrocrrr, rro paa-
Mepr,r rrx BHaqr{TeJrbHo Merrbrtre [peAeJra paBpemeHrrfl naurefi a[traparypBr
(-2'), xoroprrft coorBercrBver r{a paccro.flEr{rr raJraxrrrnr{ ^.70 nc. B taHrax
TyrraErrocrrrx Mbr MorJrtr o6uapymrr.b ToJrr,Ko cBeqenr.re n rnurau Hr-.

?Ia {lrr. B raxxe cJreAyer, qro Bo ncex Sraur,rpax, KpoMe I{o, unr.euczn-
r{ocTr, Bcex geraaeft r4MeeT rnanEr,rft xoA c AJrrdHoft nonnr,r. ,(eranu rr3flyrrarot,,
r(poMe Ho, ueupeprrsutrft ctrer(Tp. Cy4n uo [rrrerrc]4Brrocrr{ B JrtrHr{u Ho, 4ora
raaosoft cocTaBJr.Erorqeft a nenpepBrBnoM ctrefi?pe AoJrlr(Ea 6r,rrr, uara Ultl.
Tanuu o6paaolr, n o6lacrrx, rAe cBerrrrcfi BoAopoA B Jrr{Hrrrr Ho, r 6o;rruu,rqcrBe

15 Uas. ftpr,rMcr{oit o6cepBar., r. XXXYIII 22j
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AeraJreft Ea6rroAaercfl yBefir4qeHlre rrJrorrlocrrr 3Be3A rlo cpaBHeHI4Io c coceA-

l{t4Mrd o6JracTlM.:tt. Cyga no paclpeAeJreHl{ro DIreplI{I{ B EerlpepbrBr{or{ creftrpe

AeraJrefi (tbllr. B), ocrroBHafl rvracca BBeBA B yrlJrorlreHrlflx rl}Ieer crleKrpaJrE,Hbrl{

n orra -G. tui ru o6paeom, paHIrLIx 3BeBA, norollble ros6yxr4aror cBeqeul4e

TyMaIrtroCTefi n Ho, MLI He ua6nro4anr. Ilclll I{cxoAI'Irr I'I3 pa3MepoB I{ I'II{reH-

airr"oar" s Ho CaMofi .npnofi ryMaguocrl{ ,M 2, oxaar,rraeTcfr'rlro AJr.rI ee noe6yrx-

I{egr4.rr Aocraroqso 2-3 asealbl 05 it5l. B octannur'rx ryMaH}IocrflI I{xi
'u="n"rto,-"a 6ourue. flcuo, uro Mbr r{a paccTotrHl4lr c nL - M : 29u',2

BaMerr{rb cJIeAoB [x CBeseHLLfI Aa?I{e a y.nnrpa$uofleroeofi O6nac'rlr cueftrpa

He cMolr(eM.
Cne4enrar O6 ranreucuBgogr.sx 11311yqegutl B JII{EPIII Hr-, a ta61lte o pa3Mepa't

4lr${yaurrx ryMal{Eooreii uoason.Elor CyAurb o I{x l{agcax. ,(nn olpeAeJIeHI'ItI

MaCC TyMaEEOCTeu MI,I trOJIbSoBa;rI{CL ]\'IeTOAOIVI' HOrOprrii [pI{}IeHt]JICtI
p. tr. Iepm6eprou u JI. fI. Merrnx s [16] trpr4 onpeAeJrenl,rl{ Nlacc ryMallHocrerr

n uarueft latanruxe. tr4cxogx I,IB [16] AJI;I Hallrero cIyqafl MoTr{IIo ilo"{yrll4rb
c[opnyny

2,1 .L)a1o,s (ro";2,s,

rAe ,4r'1 - rracca ryMaHHocrr{ , I -
r4ETeHcr4BI'IOCTb ee I4SJIyqeHrrfl B .rll4-

EW tla. B eAI{HI{qax r4rrreEcltBHocrl'r
fr4pa B tlursTpe Hr, co" - PaBN{eP
ryMalluocrld B cexyllAax qyru. IIpu
BLrBoAe atofi {opMynr,r 6r,uo trpl'IHfl-
TO, IITO B JII{HI{II HO TA S COCEAIIEiI

Jrl,lHlr[I aSOTa TyMaHHocrId uSryalalo'f
paBrroe Korl4qecrBo aueprr{r{. B ra6n.
3 upr.rne4euu peByJILTarbr onpeAe-
Jrerrrdrr Macc r{ pa3xfepoB Tyr{aHHo-
c'reft. B [epBo],r cror6qe ta6;T r'rqr,r

yHaBaHLI HoMepa TylrauUoc'refi C<.1-

rJractro r[r,rr.7, B crpore rr [pI'IBeAeIr];r

AaHrrble AJr.tr Tyr{auuoc'rer,:i c 0,1(
{. 1u.,.<0,2, a B crpor(e 6-c
1s* ---( 0,1.

-B pa6ore IlTl f. A. IIIafin n
B. O. faae upr,rnerll oqeHKI{ Macc
gratf{yanuxl-yMaHnocreir n rarantu-
He M 33. Tau 6ruo o6napymeno gne
ryN,raHHocrlr c lilMg- 105 tr oAIdH-
HaAl{arrr lryrvraul{ocreft c M I M 6--10a.
Eoree IIeJrHue ryr{aEl-rocrrd r{e vc'
cJreAoBarrr{cr. B pa6ore l. A. IIIaftna
u lJ. (D. faae paccroflIrr{e 4o M 33
trpr{Hr{N{aJrocb paBrrbrM 240 nnc. IIo
6onee uoa4rlI,IM AaIIHLIN{ (ar';rac Xa6-
6.na) paccro.flHrrc Ao Heo .- 800 nnc.
Dc;rn yuecrb uorpaBxy Ba paccrofl-
Hr{e, To Maccbl, noJlytlgHH6re n [17],
cJreAver 5rBeJrl{ul,r.r}, .- B 16 Paa.
Tor71a or(aBErBaercrr, {To Maccbr IraI{-
6olee unoturrx 4u{r[yarlblx ryl{aH-
nocrefi B larlaltrrrxax NGC 628 u
M 33 o4uoro rop.flAxa.

M
M

L̂:,

0,7

0,5
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0,3

0,1

0

nif tt-"JS I
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0,Zf Ne Zg ?lr-:---_-_--:

''lf'=*#---t-
o/nLr-r- , ,o , "'' 'o ---L'" 4000 5000 6000 L,A

(Xar. B. Pacnpe4e.nerze ctreprtrff B ctrexTpax
uenoropux geralrcri, cBcrfiqllxcfi n ,lyvax llo

CBerrLrMu t(pyE(I{aMI{ o6oerlaceHrr r{HTe}tcI,IBlIocrll B

Tex *uflr,Tpax, rAe Bo3Molnrlo I{BJryqeHIre IloAopoAa
. gJIrI HI{CJIOpOAa
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Heo6xoguuo orMerplrr,, qro IraMr{ rd B [17] onpeAeJlflJrc.fl BepxHI'Ifi [peAeJI
1vracc ryMarlgocreft, ran I(aK He ysI,IrbIBaJIcfl e+{enr CI(Ba}I(EoCrE - AoI.s 06.6-

eA,Ia BCefr TyMaHIIoCrI4? BaIItIrarI CBerflIqI{MC.fl raaoM. B paaurrx cJIyIIaflx ATOT

o$r[exr Mop1er 6rrrr, pas.ur,rtlHhlM. Mr,r oqeuun]'I Maccy 4u${yanofi ryMagEocrtr
NGC 604 (uneu M 33) , Horopafl I{Meer paaMep 60"X50", AByM.fl ctroco6aMl{.
Oxasa.nocr, qro Macca, noryseHHafl rro cpeAueft r{ETer{cr{BHocrl4 B JIIaErrrI Hd
11 BCeMy O6reuy, n 15 paa 6onr,ruO MaCCbI, OrIeIIeHHofi no CBeT.str{uMCfl BOJIOI(-

HaM. MO}I{HO oH{LrAarr,, sro aIraJIo-
rr,rqllo MoryT 6r,rm SaBLIItreIlEI U
r\faccbr ryMaHlrocrefi s Ha[rejt ra6[' 3
u s 11.71.

flpnulrlraa Bo BHI4N{ar'II4e a$$exr
BaBbrrtrerrr{fl Macc BcJreAcrBr{e Eey-
IIETA CHBAE(HOCTI{ TYMAHHOCTEft, UT,T

IIOH{eM CpaBHr{Tb rIoJIytreHEbre pe-
ByJTbTaTEI c or{eIIKaNII,I MaCC TyMaII-
Ilocreft B r{aueft lanaxtr,rne. P. E'
Iepru6epr n JI. II. Merr.rn [161 rPu-
BeJrLr pesyJlr,rarbr orrpeAeJIeIlrrtI Macc
gll$rpyaunrx ryMaHnocreft n oHpecr-
Hocrflx Couuqa B paAr{yce -- 3 nnc.
B lrx culrcxe coAepmlarcn 159 ryMalr-
uocreft, I43 Hr,lX T0rrbno oAI{a r{MeeT

Maccy *704 M6E\eBfI"tt '*L03 Mo.
Ifet su olllrofi ryMarrrrocrl{ c M :
- 105 Ma. flo-nraguuouy, rar{r{e
Tyl{aurrocrrr B Hameft fanaxrraxe
croJrb )r{e peAl{o Bcrperlalorcfl, Kar( I{
s M 33 Ir B NGC 628.
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(Dr,rr. 9. Pacnpege;reulre II Il-o6racteii B
NGC 628

IIo oclr a6cqllcc orJrolt{ellbt paccroflIlufi or I{erlrpa
l.aJraHTr{Hrr, tro ocll opllullar -- trIrrellclrB}IocrI{

ul!(rJ,yiiuLrx tyntarrrroclci,i

Bo
OO
o

o

o
@o.o"

a^-

Ila {lrr. 9 rrtr upuaeJrll pacrpeAe-
JreHr{fl rlo paccro.trIrrdro or Ilelrrpa
4lrrfsysnrrx ryMaHnocreft n NGC 628 v ux ulrrerrclrBlrocrrr. Ha {ur' I nra4-

IIo, qTo o6[acrr,r H II B arolt raJraHTI{He Ha6[roAarorctr rorrr[ EetrpepbrBHo
c paccroflEwn L go 7 rcnc c He6olr,ulrM MI,IHT{MyMOM onoJro 6 nnc or r{eETpa.
Calrr,re .rrpru4e 'r'yMauuocrl,r pacuoflararorctr s o6Jracru or 2 Ao 5 finc or I{eEr-
pa raJrar(Trrr(Id.

SAITTIOIIEHI{]'

1) Haurn peByJrr,Tarbr rroHaBr,rBaror, qro rrpr{Me}IeHrre aJIer(rpotrHo-olrrr{-
qec6r4x upeo6paBoBareJreii [pra r4ccJreAoBaHI{r{ ctrenrpaJIL,Horo r43ryrlentrfl
Mrrorr{x Aectrrr(oB cJra6o cBertrrqr4xc.rr AeraJreft B TaJIaHTI{r(ax IroBBoJIEer noJly-
qarb tra4eg{nrrfi c[orouerpr4arecnr,rft Marepr{aJr nplr coxparqeurrl4 BpeMeHI4 rr&-
6,'r ro4e Hra t)il.
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2)' llccrcgoBaEl{e crrexrpaJrbuoro pacfipeAereHr4.s cBera B qeurparrnoft
o6rlacra raJraHrrrKr.r NGC 628 tror(a3aJro, qro B rrpeAe;rax -400 7?c or qeHrpa
oTa 06racrb I{BJryqaeT, Har( oAEo I{B caMblx KpacHr,rx flAep raJraxrur( aHaJlorr,rq-
uoro noprfoJrorr{qecxoro rurra r4 cr]exrpaJrbrroro r{Jracca [41. B upegerax erorl
o6nacrra clexTpaJrbHrrft cocras uaflyqeurr.E flApa r{e Men.serc.fl. Bne aroft o6-
JIacTr.r BoBpacraer AoJrfl yJlbrpa$uoneronoro r,IBlyqeHrlrr, qro cBlrAereJlbcrByer
o BoBpacraullll noilr{qecrBa panrrux BBeBA c yAaJreEr{e}r or .fiApa. Ifeurparr,naa
o6ilacrr, Ar,raMerpoM -400 nc cauafl. rrJlorEafl B raJraxTtrKe, B ee trpe[eJlax r,ra-
ilyqel{tre c paccroflEr4eM oT .aApa rraAaeT tro SncrorreHrluaJrbEoMy Bar(oHy,
BEe ee - Buas[TeJrrgo 6o,ree rrJraBrro.

3) tr{ccre4oBarrue uacc 60 4ra{syaunx ryMaHrrocrefi rananrrHr NGC 628
rronagaJlo, .rro uau6oilee MotrIEa.E TyMar{HocrE, r,rMeer Maccy - 1,5.106 &11 ,

r(poMe roro, B raJraxrrlxe uMeerc.rr onoJro 10 ryuauuocreft c M - 705 Ma.
Taxue oqeunrr Macc 6Jrr{BnE K pactrpeAeJreur4ro Macc B uau6ouee HpytrHbrx
gn${yaurrx ryMaHrrocr.nx raJrar(rr4rr(r M 33 t171. Ocranr,ubre ryMarrHocrrr
I{Meror Macc},I 104 MO. B 6otrmugcrBe cryrraeB B r{ecrax cBerleHlrfi BoAopoAa
B LrmF.avr FIo na6rrogaercfi troBbrmeHr{a.fi rrJrorHocrb BBeBA tro cpaBrreHr4ro c
coceAEr4MIr o6nacr.slru.

Mnr 6naro4aprrr B. B. Hunouony, ran r(an B Eacroxrqefi pa6ore qacrr4rrrro
r4c[oJrE,BoBaurr cftororpa$uu, uouyuennr,re B xoAe Bbr[oJrrreEr4.fl 6onee uupoHoii
rrporpaMMr,r ua6urogeuufi BEeraJrar(rrlqecr{r4x rynrauRocreft, upoaogunroit B

o6cepnaroprrrr rrpr ero yqacrrz. Mrr rar(?fie 6raro4apurr 3. A. ,{u6arc aa
trpeAocraBJlerrue Mrrnpo{orolrerpa M@-6, B. Il. flponuny aa o6cyxrgerure
BorpocoB cBeqeurr.fl 4u{{yaurrx ryMal{Eocrer,l, a taxxe L. m. Bpyuc r,r

A. tr4. Jleyurauofi aa 6o;rr,uryro rroMorr{b trprr BhrnorrHenr.ru pa6orbr tr troAroroB-
Ke ee K IIesaTu.
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34ecr, uy6rurymrcr II u III qactlr pa6orrr, I sacrb Horopofr ouy6nrnoeaua pauee.
Bo II sacrr trccneAyercr rrlrcJrerlrr;rMrr MeroAaMr{ relusefisoe gttr}drepenquaJrr,Eoe ypaBue-
Etre, fi r{oropoMy trprrBoAr{Tcs ctrerirpaJrr,Eoe ypaBreutre craqlroraproft raorpouuoft ryp6y-
JIeE?EocrI4 c qJIeEoM treperoca areprflrr a {opue leftaen6epra, yqfi?r,rBarotr{ee Arrccutraqtrft)
aueprtrfi yAapEbrx nolrn. floryueubr qrc.rreunrrepemenr{E trpfl paafirrqrrrx {ynrqrax (,
BxoArl,re{x B ero ypaBueufle. flonaaaso, qro AJrfi rex {ynnqrii (, npolranoguarr r{oropbrx
E'< g, ctrenrpaJrr'Eafi Syrnrlux MoEoroEEo y6r,rnaer so nceft o6.nacrn otrpeAerregtr.E.
fl,.nx tex Syuxqlrt (, y noropr,rx B rrenoropoM rdurepBaJre sna.reuufi aprylreura (' oguoro
trop.EAl(a BeJIrrq[Er,I c e rtlril MeHEItre ee, cler(TpaJrr,uar {yurqlra rrMeer orrrocrrr:e.rr,utrii lrlr-
ErrMyM. Ctaquonaprocrr, Tar{oro po[a ctrer{?pa troABepraerc.n coM}reEr{ro r.ra {r.rauuecnlrx
coo6paxeuuft. B III qacrrt lrccile/{yercx ctrenrpaJrr,Eoe ypaBueurre craqrroaaprroft raorpou.
uoft typ6yneuruocrlr c qreroM Irepelroca oEeprrrrr r {opme O6yxona, yqr.rrr,rtsarcrqee Auccil-
traqrlrc aueprtrrl yAaprrbrx ro;rr. flonaaaro, qro n o6.nacrrr MaJrrJx BoJlnoBr,rx [rrceJr crrexTp

IJ

IrMeer BrrA If@) - tr-T, S oripr.crrrocrrr nyrm E(k) - k.

THE II{VESTIGATION OF TIIE SPECTI1UM OF TURBI]LENCE IN THE AI'PLI-
CATION FOR SI'ELLAlt AI'MOSPHDRIIS, hy (). P. Gollandsky, A. T. Chub.-Tbe
2nd and 3rd parts of the paper arc published hcre. The first one is publishcil earlier. In,
the second part the non-lilear differential cquation is investigated by numcricai methods.
To this equation the spectral one of the staliolary isotropiC turbulence with the energy
transfer term in Heisenberg's {orm, taking into account the encrgy dissipation of shocl<
waves, is reduced. Numclical solutions wilh different functions (, being a rnember of the.
equation, are obtained. Itis shorrn, thabfor those functions, the derivatlve of which ('(
4.(, tiic spectral function dccrcasos nronotonously all over the region of the deterrnination.
l'or those functions (, whose (' (in a certain interval of values of indepcndent variable)
irs of the same orcler of magnitude as ( itself , the spectral function has a relative rninimum.
Tlrc statiorrirritv oI such a l<ind of spcctrrrm is found to lrc questionahle florn plrysical con-
sideratiorrs. In the third part there is an investigation of the spectral equaLion oI tlie statio-
nary isotropic turbu.lence u,it[ the enorgy transfer term in Obul<hov's folrrr, taking into
acconnt the cnorgy dissipatioii of shoclr waves. It is shown that in the region of srna.ll *ave-

numbels tho spectnrrrr lras a l'orrrr ol E(k) - t; ' , in t,lrc vici nity of zero - E(t,'\ - h.

AnAAEI,rLtfl HAYIT CCCP

II B B E C T U'I IT P bI M C IT O ft A C T P O @ IT 3 I,I q E C H O IT O B C E P B A T O P I4 I{
Tou XXXVIII, tg67 r'.

TIACTI, II. AHATI43 I{I4CJIEFII]O|O PEIIIEHI4fl
CII trIt TP A JI b I I O I' O yP A B LI E H I4 fl B (tI P O M E )I{yT O tI H O IU

OB,IIACT14)

BI}EITEHI,IE

3ra sacrr, pa6orr,r rro r{Byqenrrro crrertrpa ryp6yreuTuocrr{ B arMocd)epax
rop.sqfix cBepxlr{raHroB recHo 0B.ESaEa c I qacTr,ro, oly6rr,lHoBarlHoft B [11.
34ecr rrpoAoJr]r{aercrr rtccJreAoBaHrre peIueurrfl crrenrpaJrbrroro ypaBrreurlfl
Crarll4olrapHoft usorpoIlr'roii T'yp6yreErllocrlI IIpu Harr4sl4r{ Arrccr4narll4r4 gHep-
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rr4n y/laprrbrx BoJrH c qJIer{oM rrepenoca Blreplr4r{ B Qopr{e lefiaen6eprtr [2].

, - r .{ r' ::

u : 2(v +"5 t ti (tt) t;sttdl')5rtol k2dk.lzjetr,l lt.)1t,)t,1: 41,'. (1)
iio0

Buaqeur{fl rrapaN,rerpoB noroporo 6epyrcr B rrpr{r{erreHr{r,r n ycJroBr,rfl},r B arN{oc-

{epax }K&B&rIrrLrx BBeBA.

Vpaauenlre (1) upuno4utca H 4Ia{SepeHql,IarrLHor{y ypaBrleHrlro

,11 : 4v | 4xtt * 2(28-'t") I - l' tl
dy v lxy !2lt

.rryreM 3atr:eHr,r uepelrenuux [3]

(2)

(3)3: r {-LPor,

I4 C yqeToM TOIO, qro

f :A(r+*) =A?r (4>o),

l:B(u+])=ay (B<0),

rra r(oropbrx roJrbxo (7a) corruecrrlMo c trpr{Har}Irf ]I&]I]r &E&Jrr{ruqecnr4N[ Bbrpa-
E(errr{eM 4nn r[iyuHqun E (il (cu. urarxe). flpauoli (7a) cooruetcrByer corJracHo
(3) u ( ) cnexrparrbllan Syuxqur

E (k) - k-6,

230

(1t)
d ld.
dlt h dll

Beilususu y u I uv.ercr paaMepEoctr noa{Snqtreura HuueMartrqecroft sss-
Kocrr v, xoropuft gna arrrtoc{ep paEEEx cBepxrtrrauroB tropfiAKa 1,05 cnzlcen
I4l; x - Eer(oropafl 6eapaanreprar rrocro.Euua.fl rropflAr(a gAtrEtrrlf,r; 6 :': E(il - 6eapaauepuax {yurqrr.fl, MoEoroEEo Boapacralorqa.E or EyJrfi Ao
eAEEurIbr npfr U, trBMeu.Erotqemc.E or EyJIfi Ao 6ecnosequoctn. Ora {ygnqun
oupsAefifler uErelrcuBEocrb [ucclltrar{Eu aEeprfiu yAapEblx BoJrE B EETepBaJre

fu, A * dy) urru coorBercrBeuno (fu, k { dk); (' - upouaBoAEafi E ro A.
' B [1] 6rrno uoryueuo auaJrtrrtrqecru perreul(e (2) a aayx xpafinrx cilyqa.flx.

1) B o6racrtr Aocraroquo MaJrbrx U, frPfr Koropbrx Mo?r(Eo uotaratr ( :
: E' : 0. Pemerne B aroM cryqae trMeer BIIA

, t@):*lr*;-,.#*I-1 (5)

HeuocpegcrBerrua.fi trpoBepra troxasbrBaer [1], sro (5) cnpaae4JruBo E AJIfl BHa-
a.etufr. A > \ (y uopxgra l0L0 cnzlcen). Iloatoruy Arr.a raxl(x y c 6orrmofr. cre-
treEblo ToqHocTr4 MolnEo troJlaraTb

l@):$a, (6)

seMy coorBercrByer corJlacuo (3) u (A) r(oJrMoropoBcxnft cnextp

E@)-[+.
2) B o6nacrr Aocrarorruo 6onrmux U, frpu Koropbrx MolnEo troJrararr,

6 : const flopflAlta eArrgtrqr,r, a E' : 0, uon5ruaercfi pelrlegtre B BtrAe Bbrpa-
E(erru.fl f nan uessuofi Syuxqzu A. Ero Bbrpa)fieEue acrfMlrrorl[gecrtr pacfla-
naercfi Ea ABe trp.fiMbre:

(7u)

(76)

t: {qP



a:L- 2A !r l<"<r.
.B npoge;ryr.o.{nor,i o6.nacru Bua.resuft y llyqelt n 7tranr,nefirue}r I{itablBit'l']

aty o6;iacro ,ipo*ur.y1osuoft o6lacrrto, Har( AJI-a ypaBlregr{fi (i),rar \ aun
ypurn."rro (2)1 ucxats al{arlr4rl4rrecmoe peueHve (2), tro-Br4Arrr{olly, 6egua-

Aelr{Eo. Iloaronry flpr4xoArrrcrr flpr{rre}r.rrrr, qI,IcJreEHbre ]vreroAbr, qeMy 14 rrocRtl-
qeHa II aracrr, Pa6orLI.

Ilone4eune peruenun yllaBiIcHI4.a (2) n upouentyrouuoii o671actu upeAcraB-

fl.fler 6oilb[Iuft rautepec rro cpaBI{eHI4Io O pacCN{orpeIlHLIML{ xpaftuulru cIyqafl-
MI4, rloroMy rITo tr[MeHHo n aroii o6.nacrra c[cr(rp, rroJryqaeMbrfr"_uz (7),-Eaarllnaer
ynJroufrrbot{ o'I' orgxrpa, trolyuaeMolo II3 ypaB}IcEILfl feftaeu6epra lb I

(coexrp, norysaeMbrft tra (5), BeAer ce6rr uo4o6no crenrpy nocneguero).' tlro nacaercrr acuMtrrorurrecnoro peueurrrr (7a) , ro coorBercTByrorqafl e[ly
cnel(rpaJlLnafl ilryg1(qur HeorpaHl,rqeHHo BoBpacraer 1;p:ru. lt -* 0, rotga naH
pealour,rli cttentp rypSyilegrllocrr{ AoJIE(SI{ I{Merb MaHcr4MyM ( r o6.nactra

atreprocoAeprtatqrdx nuxpeft). floetolry ypaBIIeELIe (1) uorxno cqurarl ilpta-
eMJreMr,IM AJrfl rle Oqer-rb MaJrbrx R0JTHOBbIX ql4ceil, B oTI{olIeHIlu I(OTOpbIX ecTL

yBeperrHooTb B TOM, r{TO CoorBerCTByIOtqI4e LIM llIIxpI4 SHaq[TeIbHO MeII],[Ie
sEeprocoAep?fiaIr+Ix.

rle

l. BbIBoP BbtPAlI(EHI{fr IJIfl (DYHR4IIII E (v)

B [1] ra Sraarauecrtlrx coo6paxenufi uonaaano, uto Syux\nfl l(y) uoxeT
6rrrr npegcraBJrena Bbrpa)fieur{eM

E(a): / l\ I

s l, ;l
rr i-il \ /

(10)

rge M - 
qucfio Maxa ocsosuoro Maclnra6a 4nulneuaft, sa noropnft trpI{H.ETa

Bbrcora oAuopoAlroft atrraocseprr H: RTlltg; c - c1opocrb aByfia r amvloc{e-
pe sBeBAbr.

lle [4, 6l cnegyet, qro Mo]nuo trpl{rrrrrb

M :2; H:10q c,Mi c:2.L08 c*t,lcen.

Ilo4cranrn arr4 BHasetrux s (10), roryqrrM

1te: o \
2"

u,,u 
('-:)

2.10rs cnLzlceq \
xra I
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' ('- +)

(B)

rAo c(, F, 6, a - Her(oroPbre trapaMerpnr:

0(9((; t <0<5; +<oc<2. (e)

H colxanenr,rro, r [t ] rpr,rBeAerrbr oJr.ntt. BbIpaE(oIrIr.E (14) arrg trapaMerpa a.

(upu cr : c[uaxc u cr, : c[*rr), paaMepuocrb norop],rx ue paunal paBMeplrocrtr
- 1, 1\

yo \t-Ei. Sraorun6ra He rroBJrr[.flJra rraAaJrbnefimrae peaynbrarrr, TaRfiar( Bce

rrocJreAyroque paccy}It[eEtrE He BaBtrceJIE or crpyRrypEr trapaMerpa a.
flparulruoe Bblpa?fieul{e AJIE uapaMerpa a B paCcMarpIIBaeMbIx yCJIOBI,Iflx

IOJTILEO 6rrTb rannu:

1 1/I"1t ('-+)
' ' -l- \n') ' '

I'[ a

(10')



Bmpaxeuue (B) upn paarr4qHbrx BrraqeHr{.flx napar\{erpoB G, 0, 6, yAoBJrer-
Bop.flrorqnx ycJroBr{.rrM (9), oupege.nfler r{eJrbrft r(Jracc Aorrycrr{Mrrx rpyrnr{uft (.
Bnr6par otrpeAeJreHl{bre Buarreul4.rr Drrrx [apar{erpoB, ]\{o}nuo noilysurr, .tacl,-
nnfi nu4 {yuxqralr (, y4o6urrfi Ailfl Br,rrrr{cJresrafi. H rarr,lM {ynxqzaru rro}r{Ho
OTHECTI4

E(il: #_, ,

E@) : r.+@
flepnaa uB Hr{x [oryqaerc.fi rrprr c(, : 6 : 2, uo npr,r yr{eHbrxerruoM Ha ABa
rropflAna coorBercrByroqeM BHarrenr4u rrapaMerpa a (10'). Bropaa noJryqaercfl
rrpu cu : 2, 6 : 4, so rrp:a a, yMerr,rtreHEoM rra qerhrpe tropflAxa. Cortacuo
paccyrr{Aerrrd.f,M, trpr{BeAer{Hr,rM g'[1, S 5], raxoe IrBMeEeHrde BeJrrdqr,runr napa-
MeTpa d trprrBoAr4T roJrr,Ho r( cMerqeHr4ro trpoMe)fiyrosHoli o6nacrr[ Ea ABa rro-
p.flAr(a BJreBo. 3:ro uomno HenocpeAcrBetrHo npoBeprrrb, cpaBHr4Ba.fl (11) rn

(12) c vx BuAoI{BMerreHr.sMtr rrp:r- a .: 1014 \r a : 1028 coorsercrBerrEo. Taxoe
cMetrtrelrr4e He BJrr{.rrer Ha xoA pelrreul{fl, Tar( Har( xoarp$uqueur r(r4Eer,rarrrqecxofi
BflBltocrrl ! = 105 cnzlcen tro-npe?fiHeMy ocraercrr IIa MHoro [op.EAr(oB MeEblrre
rex BEaqeHfrft y, noropbrM coorBercrByer cMerr{eHrrarr npoMe}r{yrossa.fl o6-
JIACTb.

@yuxquu (ll) u (12) nlrecre c reM .sBJrflrorc.fl rr,rrurrHr,rMr.{ npeAcraBr4rre-
,rxura {yuHqnft Hnacca (B). 3to cJreAyer rroHr,rMarb B roM cMbrcJre, .rro csoft-
cma {yunqraft Hnacca (B), nonyuaeMbrx rrllrr Apyrr{x BaqeHr{.fix a, p, 6, y4on-
JIeTBop.firolqux ycJroBl{au (9), Hafi rroHaBrrlBaer aHaJrr.ra, 6ruaHu csoficrralr
o4uofi ua Syunqufi (1"1) ntru (12). OgHaHo r\{br He 6y4enr ocrauaBrrrrBarbcrr rla
aroM Borrpoce, [ocr(oJrbny oH npeAcraBJr.rrer rr],rcro ],rareMaruqecxraft uurepec.

2. [II,ICJIDHHO]I PITIIIEHI{E }'l',\BHIrHlItl (2\

,[,na uracreluroro perueHun (2) y4o6uo repeiirlr x 6eapaanrepHr,rM rreper{eu-
HbIM

(11)

(r2)

- lt

noropbrx ur.r 6y4eu Becrr.r Bcc ga.rrruer?rnee r{cc.rrcAoBaur,re. tr{s (13) cte4yer,
dro diuro fr : h , r. c. xoA rfyurrluu g (r) nogo6err ,\o[y t]ryuxquu / (y).

.B tgrulT uepeMenHlrx (2) upuuurvraer BrrA [c yue,rou roro, qro E'(il :: llv €'(r)l
dcp _ 4 | 4xr 1,2(2(-4- ('r, /.),\
tl t- 1,-,a.v-2-Eg 

-' 
\')

rAe. mrpr.rx o6oauaqaer rerrepb 4raftr[epeuqupoBaurre ro .i]. {DyuHqnu (11)
u (12) B HoBbrx trepeMeuHr,rx npr,rHr{Maror tsr4A

I(P: v , (i 3)

(ll')
('t2'\

Kar( [o-

6 (*) : lgzl,u ,

^.1
6 (r) : m.ft. .

Ilplr nrruncJreur.rflx npr{t{e},r y, : ll2, ut.o (rnauuecnrr Aorrycrr.rMo,
fiaBarrr{ r,lccJreAoBarrrzrr flpay4ueua t7].

C4e,lrauntre oqeHHrI rromaabrBalor, qro c TorIHocTIJro ]re Nreuee I% uo;nno
trprrn.srb Ba Hr{}r{Hroro rpaulrqy flpor{e}r{yroqnoii o6nacrr4 AJr.s (11') u (i2,)
(npr v: 105 cat2lcerc) ro: l0:'lr Harrarb Bbrqr,rcJreHrrrr or aroro sHaqegr{fl :,i].

Coornerc'rr5/rcu{ee sHatleurre *o : rp(10;) .-413 . 10i, uaro4r,rrc.fr rro (6).
Peruesr.re rpoBoArrJrocb rreroltor{ A4arrca - I{prrnona [8] uo r[opr,ryre

Qrrr r - g,, 1- h(,[,,, + ) nlt,,* [l-,t,,,),
000



rAO 9r, 9z+1 - BHaqeHr'Ifl HeI{sBeCTIIOfi $yuXquU TrpV. { : frn, fi : i[?1+1 C0OT-
BerrcrBeErro; (0, 

- rpaBafl qacrb (z',) trpu r : rn; A(D, : @, - @r_ri
A2Or: A@, - A@, ri h: {n - frn t - rrrar perrreHr{fl, noropbrft 6rrn ne-
peMeEEbrM B saBr{Cr4MOCrrr or CKopocTr{ rrSMeHeHr{fi Q) c r.

Peoyrnramr pemeHr.rfl c {ynHqlleft (11') upueeAeHbr c rrexoropbrM coxpa-
rleHrreM (ouyrqen pflA TorreH, Me)fiAy noropr,rMrr g, tr @, r43MeH.frrorc.fl EesEa-
TII{TEJIbEo) B trepBl,Ix Tpex CToJI6qax Ta6JI. 1.,(aurrrre ABvx IIoCJIeAHtrx cToJI6-
I{oB rr trx troJryqeHr,re 6yAyr paccMorpeHr,r B rr. 5 (ero orHocr4rcfl r{ n AByM
rocJreAyrcqvM ra6rr4rlaM.)

Ta6.nnqa I

tDn lo7

l'* 
u 
"'''

xn rs r.,, 
lrs 

rri,,,l

1.105

5
1.106

2

4

5

6

7

ii
I
7 .107

1,4
e0

3,0
:1 ,5
4,0
5,0

t .333 . 105

6,673
1 ,338.106
2, 685

4,083
5,472
6,905
8,344
9,806

1 1 ,283
12,777
7,/QB.l07
2,031
2, 969

3,784
4,60r
5,423
6,260
7 ,945

1 ,334
I ,338
1,3/+6
'1,374

1 ,3BB
1,415
1,433
|,453
1,470
I ,486
I ,500
r,513
I ,561
1,607
I ,631
1,652
1 ,669
1,681
t,701

0
.-0,26

-0,42
-0, 58

-0,69
-0,77
-0,83
-0,88
-0,93
-0,97
-1 ,00

-1 ,03

-l ,12

-1,21
-r,26
-1 ,31

-1,35
-1 ,38

-1,44

t,7t5
'1,726

1,735
1,742
1,748
I,777
:I ,785
1,790
|,793
,1,795

1,7965
1,7976
I ,7983
I ,7990
1,8027
{ ,8034
1 ,8037
1 ,80381
j ,80386

I

l-1,48
-l ,52

-l ,56

-1 ,58

-7,61
-1,74
-!,82
-1 ,88

-1 ,93

-1,97
-2,01
-2,04
-2,07
-2,09o o(

o 9tr

-2,42
-2,47
-2,50

0,42
0,71
'1,02

1,22
t,4t
I ,55
1 ,69
1 ,80
1,91
2,00
2,09
q01

2,67
2, 86

3,02
3,16
aqa

3,46

3,60

3, 84

3,54
4,02
4,43
4,68
4,86
4,99
5,71
5,21
5,29

5,42
5, 86

6, t2
6, 30
6,44
6,5r

ltr
li 6 | e,6d0

ll ? I 11,380
1l 8 |t3.ilr
ll g I ra.sso
ll r.ro'l r,oss.ro,
ll z I :,aro
ll r ls,zrr
I't, I o,sor
ll 5 I 8.782

ll o I io,sz,,

ll , I n,uz
ll 8 I t4.170

il , I rs,o,,n
li 1.1001 l.777.l1o
ii e i s.sso
ll s Isoro
ll z I n.sgz
ll g lro.zoo
ll r. to'01 r ,aoo. ro,o
lil

LIa ra6r. t nra4uo, qTo B Mecrax r4aMelrentrfl mara HecxoJrbno trapyuaercrr
paBHoMepEocrr, xoAa pemelrr{fi, rrro cBrrSaHo c oco6essocr,srrn caMoro Merola.
B o6rqerra rxe O,: (#-t), MoHoroHrro BoBpacraer or BHaqerrr4 s. 4lB: t,3BB,
coorBercrByroqero RoJrMoropoBcHoMy ctrer(rpy, ao A : 1,80425, coorBer_
crByrou{ero acuMilrorusecxoMy pe[eurrro (7a) ypanuenraa (2,) upw c -+ oo
Arrrr 13 

:7, x:0,5 [cnr. [1] {opuyry (27)1.
Taxuu o6paaonr, upu ((:r) nu4a (11') uepexo4 or crrenrpa, coorBercrByro-

rqero noJrMoropoBcr{oMy (u npe4c'ranJreHrr[ syuHqurz q(r)), r acuMtrrorEsecHor{y
trPOI4CXOAI{T C IIOCTO.fiHIII,IM BOBPACTAEI{EM KPYTUBHbI B I{ETEPBAJIE r rIPI1,6:rr]1'-
Br4reJrrrtro or 106 Ao 10e.

Perueuue ypaBuer{r4fl (2') c rlynxqv.efi (12') rpoBoArrJrocr, na oBM <Mlrucn-l>
B rrHrepBaJre auaqeHraft r or 1,05 Ao I . 108 c nocrorrHHrirM rrraroM 11 : Lot'.
7tra no.nyueusrrx 9 rbrc. B'aqeumfr gn ra ([), r ra6n. 2 [pr4BeAeE pa4 anaueuufi
9TrX Berr4surl, AocraroqEo xopouo ror(aBbrBarorqllft r4x rrBMeHeEue c r. VIa
m6t.2 BrirAEo, e.ro Or, B orauqr,{e oT cJryqafl {ynxqun (Il,), cnaua.na y6r,ruaer
or BHaqerrr4rr {,333 \pu r:105 Ao L,22L .tpu lr:4. 100. Ilocne aioro O,
Boapacraer.go 1,808 (uro ro,nr,no na 0,004 6onsrue acr4Mrrroruqecxoro) upr.r
r : 2 . lOJ, A BATEM OqEHb MEAJIEHIIO Y6r,INAEI AO ACI,IMIITOTIIqECHOIO 3HA-
qeHT{.fr. Bua4y roro qro (D, nea4e rroJrolr{r4reJrbno, syuxqntr q(fr) rr B sroM
cryqae Bospacraer Morrorol{Eo c t.

aa;)

xn Qn @rz



Ta6nurla 2

xnl o)n rs r., 
lrs 

n,,nl on 
1 

,* ,,, lg E(1,2)

5
1 .100

1,5
2,0
2,5
3,0
3,5
4,0
4r5
5,0
5,5.
6,0
6,5
7,0
7,5
8,0
8,5
p,0
9,6

1,333'105
6 ,660
I ,328' 106

1,981
2,623
3,255
3,878
4,494
5, 105

5,7 t6
6,327
6,942

' 7 ,562
8,187
8,820
9,46L

70,011
10,768
17,436
72,2/+8

1, J')'J

1,327
rci.)

'1 ,292
1,270
r,250
7,235
1 ,225
1,22t
t,222
t i.),1

1,23t)
1,247
i,261
1,277
1 ,294
t ,31J
1,329
1 ,347
I ,369

-0
-0, 26

-0,42
-0, 53

-0,62
-0, 6g

-0,74
-0, 79

-0,83
-0, 87

-0,90
-0,93
-0,96
-0,99
-t,01
-1,04
-1,06
-1,08
-1 ,10

-l ,12

I .t0?

1,1
1,2
7,?,

1 ,r'
1,5

t, tjB.107

2

4

5

6

7

B

I
1 .108

2

5

7
o

1 ,280. 10?

I ,1+19

1,552
I ,709
r ,858
't nnq

2,283.10?

2,799
4,478
6,220
7,991'

9,776
It,55t
r 3,368
15, r70
1 ,697 . 108

3,505
oroJa
8, 926

12,538
16,149

'r n0

2,'l 3
2,26
D !Q

2,49
2,63
2,78
3,03
e (o

3,81
4,01

4,16
4,28
4,38
4,45
4 ,:),1
1r,86

5 ,07
d,,l j

5,5I
5.64

(raa)

(146)

(r4n)

0

0,4?:

0,69
0, 85

0, 95

I ,03
1,09
t,L4
t,20
.I,25

I , Ji

7,37
1 ,44
1 ,51
1 ,58
1 ,65
1,72
1.,79

1 ,86
1,94

3. IITIC.IIEHIIOE PI]IIIEHI4E YPAI]HI'HTTN; (2'\
c B rrIcTl'O I,ISMEHfIIOIII{Mr4C,I O yHIt II [I TIMI,I E

B [11 npu Br,rBoAe BbrpameEr.s (B) gJTa $ynnqlrii ( (y) upeauorrararrocr,,
qro npoqecc HapacTaHurr Au1cvnaql4l4 arreprr4r4 B o6racrtr MaJrtrrx BoJIHoBbrx
qtrceJr rrporeHaer oTlrocl,rreJlbrro MeAJrelrHo, B rlr{TepBaJre, fAe /r lteugerc.s na
Mrroro trop.EAnoB. B coornercrB.uu c ertrM dryHnr{uu ( xtacca (B) antarorca
MeAJTeEEO rrSMer{.fl rorqrrMr4cfr r[yunqualrra.

Mr,r nupane cAeJlarb IrI ldl{oe trpeArroJrox(eHr{e, a I{MeHr{o, qTo I{apacraur{e
Al{ccutraqurr Slrepfr{I{ B o6ilacTl4 MaJrEIx BoJIrroBErx rrl4cefi rrpor.rcxoAr{T 6rrcr.po,
B MAJIOM IIIITEPBAJIE fr. IIOATOUY IPEACTABJIfiETC'I I4HTEPECHbIM PACCMOTPETb
rroBeAerrue pemeHr,r.E ypaBHeHufl (2), uilw, qro To me, (2',), trpII cpaBrrureJrr,Ho
6rrorpo r{BMeHflrorr{r4xca $ynnquax g, Koroprre 6y4enr BaAaBar-E KaH {yHnrtrr4r.r
6eepaeuepuoro trepeMerrnoro r.

B Hasecrse l'axr{x {ynnr1r,rfi, HarrpuMep, Mo)r{r{o BB.srr)

6 (r) : -+' (a ) 0),
ate

(0;

e (,): l"'
l.,,

,,",:{ll"

r{2nn,
nr; Znn( r:( 2nn )- ! ,

r)2nn + +- ,

* <d,

-d); d:(r:(a+I(b>o),
4n>d +;

234

I ,:183
't,417

t,449
1 ,479
1 ,505
1 ,531
T,571
r,625
1,720
I ,760
1 ,780
1,791
t,797
1 ,801
I ,803
r ,805
1 ,808
1 ,807
1 ,803
1

1

-1 ,13

-1 ,16

-7,19
,22
,24
,20

,30
,35
,41

,51

,57
,6r
,65
,68
,71

,86
,s4

11

t6



r,r Bbr6parb Bnasenr4rr rrapal,rerpoB a1 n, bt d rax, qro6u cyqecrBoBaJrr,r BHa-
qeHu.fl fr1 lptl Koropbrx c sa4auuoft crerrer-Irro roqHoorr{ Br,rnoJrurrJrocr 6u (6)
(n uepelrelrubtx frrt cp) u nuecre c reu( u(' 6:'l.;rw HacToJrbno MaJrr,r, .rro6lr sfle-
HaMtr ypaBuewux (2'), co4ep)fiau{r,rtr{l,r ].rx, r{o}r{Ho 6rr.no npeuc6peur.

flpttur,iuaa Dro Bo BHr4r,raHr4e, Boar,Nfer,r Air.fl qr.rcJrei{i{oro perueunn (2') ,i,yrn-
quro (14a) B Brr4e

,;

e (il: --J\ / 
"rO.r-r*,

Tor4a npu a.roii {yrrxquu v y" : 112 (2') rpr4r.r}rMaer Br,rA

drp

,|r,v -t_
4tzx (r30-x + l) +"2" (eao-* * t)'+ er,o** (16)

." (r-,- f ,) {,'*' + r)'-t- 2rpe2" (err.-" -; r)

3naseltze r - 2A Molr{Ho rrprdurrrb c Aocraroquoft 4.na rlac TorlHocrblo Ba }r[xr-
Hrolo rpanrlr{,y npoMe}r{y:ro.ruort o6nacrra, rar( r(ax corrracuo (15) ( (20) :: ('(20):0,00045. Hponc roro, BHaqeume dcpldr :r_ptr fl : 20, BbrqucreuHoe
uo (16) rryreM rioAcranoBnlr,g Q0) ua (5), roJrbno ua 0,22% Mer{brrre BbrsucreH-
Eoro ro (5) auauenufl rrpordaBoAuoft rp'(20). Memay arrrMrl AByMfl Br{aqeur,rrllrr{
SaHrrorreEo sHaqeHr4e dcpldr, coorBercrByrorqee r(oJrMoropoBcnoMy crreKrpy.

. _ Tanratr.r o6paeolr, MolrrrHo csr{rarb, qro qrrcJrerruoe pe[errrre i {yunr{ueri
(15), ecfu eIo l{aqaTr, or rs:20, upaxrlrsecKr4 rrerpepr,rBHo conpflraercfl
c alraJrrrrl{tlecxl,rM perlreHr.rer{ ypaBHeHr{.fl (2') n o6nacrr4 orHocr{TeJrbrro MaJrr,rx
SHarleHrrr{ a.

Peayur,rarrr suqr.rcneruft c $ynHqraeft (15) uo MeroAy A4auca - Hprurona
lpeAcraBrrentr B ra6r. 3, uo nonoAy AaHEbrx moropor,i ueo6xo4uuo cAeJrarF,
cJreAyroqrte BaMesanu-fi. Xorn mex4y fr : 24 u r: 35 urar peureur{fl h -. I
or(a3aJrcfl cJrurrrKoM6ornruram (aro cueAyer r4ll roro, ur.o paauocira A{D, u ArtD,,
B aToN'r rlpoMelxyTlte oArroro rrop.fr4ra BeJrr{qr4lrbr " Or), KaqecTBeIrHo eTo rIe
lroBJrr,r.sJro Ha xoA perlerrr4.s. Tperzfi sHan IIocJre aansrofi He coxpaHerr ratrf,
rAe TorrHocTb perrreHr{fr cHr4}r{eHa.

- VIa ra6n. 3 BrrAHo, arro xoA perreur{.fl B rrpoMe}r{yroqnofi o6.nacrr.r B cJryrrae((r) g$.1 (15) peaxo orru{saerc.E or xoAa perreur{.rr B cilyqae ((r) n:z!,a (lL,)
unv. (72'): rfynxqlra rp(e) lrrrteet orlrocr{reJrbnnrft vrraunuyM B oxpecrgocrrl roar-
Ra fr : 30, nocne qero uAer ee MoHoroHuoe rreorpaFrr,lqer{Hoe BoapacraEtre.

- 
3ro pasruur,re B rroBeAerrnap(a) cBflBaHo c pagrr4qr,reM cooruomesrnft naexr4y (

s 4' s cryrrarrx rlyuxqufi (71'), (12') ra Syunqzu (15) n trpoMe,fiyrosnot 06-
JracTrr. ,{eftcrnlrretbrro, B [epBoM cryqae r4MeeM

(15)

(
\

Ee MeHee qcM lIa IIflTI,

: a [r + ( .:.)"-l>- r (n: r; 2)tL L- ' 1t01 ) )?
rrop.EAKoB. B cny.las nre rpyurqlrra (15)1

!:t+4.
e'-t?lu'

oTRyAa Br,rArro, qro Mex{Ay 3HarreHr4.flMl{ r:20 lt fr :32 Ea (' - nenra.lr.rnrr
o,quoro tropflAxa. Itpome roro, r.rB (15) nuAno, uro ( (30) : ll2. Cne4onarelr,uo,
B npoMe?fiyro'Inoft o6nacrra E v e' rrpldrrlrMalor Brraqetrr{rr, 6.nlraxrae H eAr4grrqe.
floarouy BJIT,IrTEI{e ('na xo4 perrreHlrfl cr{JrbFlo cxaabrBaercg s arolt o6racrr.r.
Moxuo yrBeplr{Aarb n o6par:uoe: ecnu {ynxqrza ( raxora, sro trpu Hexoropr,rx
Buaqentrtrx B rrpoMe)fiyrosuort o6nacrr,r E v E' BMecre nprrrrrtMaror Bqaqelrrr.fl,
6ruaHrae H eAr4Hr{qe, ro rrpaBa.E uacrr, (2') orpr{rIareJrbua npra arr4x BEaqeHmrrx fr.
,[eftcrnnrenr,no, paccMorpr{M npaByio uacrr (2'). 3nalreaare.nr ee rroJro-
)r{tr{TeJlerJ, [oeToMy SHaH O[peAeJIfl eTC.fI qI{C JITTTeJIeM

4 * lnn* * 4Eq-2nq-E'q'. (tg)

' V"""*t y (L7) n(18) r criyvae apryMeEra gr orJr[qarorcE reM, qro (' ynuoxaercr ]ra v,
ra$ KaR ((gr) 6eapaaruepra, a ('(E) r,rrueer paai.repnocrr, 1/v.

(17)

(18)
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Ta6;rnqa 3

| 

,, o,,,,,

20
2I
22

24

26

27
28

29

30

31
to

JJ

36

JI

3B

39
40

42

44

45

65
70

80
100

200

400
600

1000
2000

0, 73

0,75
0,7E
0, 81

0,86
0,90
0 ,92
1.,07

1,18
lD

1,26
1 ,39
1 ,70
2,02
, ,')
2,47
2,79

29,31
30, 65

31,97
33,29
J+,JL
35,55
36, 07

35,44
32,87
29, 96

25,95
26, 03

26,44
27 ,93
29,58
3l , 

1r5

o,),ca

I r,335
'', 7,326

t ,309
1,260
'1,,1,3

0,79

-0,03
-7,54
-2,58
-3,55
-l ,87

-0,32
+0,96

r ,60
I ,88
I ,99
2,02

0

-0,014
-0,028
-0,04r
-0, 053

-0,066
-0, 078

-0, 090

-0,103
-0 , 118

-0,134
-0,151
-0 , t67

-0, { 83

-0 , 198

-0,2.11
-0,224

0

0,023
0,04b
0,062
0,067
0, 038

-0,083
-0,37
-0,63
-0,96
-0,64
-0,25
+0,15

0,40
0, 55
0,63
0,68

35,43
37 ,45
39,46
41,47
45,46
49,42
51 ,39
71 ,00
89, 7g

108,12
1 35,96
772,69
354,22
7 16 ,16

1077 ,6
1 799 ,9
3605,0

2,03
2,02
2,01
2,00
1 ,99
1,97
I ,965
I ,918
1 ,893
i ,876
1,827
1,822
1,812
1 ,808
i ,80ti
I ,8054
1 ,8048

-0,24
-0,25
-0,26
-0,27
-0,29
-0,31
-0,32
-0,38
-0,42
-0,45
l-0,48
-0, 53

-0,65
-0,77
-0,85
-0,95
-1 ,07

34ecr nepnbrft rureu B trpoMelfivroqHoft o6nacrra EalrHoro Metrbrrre ocraJrbrrr,rx
rrfieHoB. Bropoft tr qerBeprbrfi qileHr,r 

- Berr4qr4Hr,r oAEoro Ilop.rrAfia [t] u
lpr46rua[reJlE'Ho r(oMtrer{cupyror Apyr Apyra. Ecnn I u l' ltuaxrl K eAurrr4rle,
ro trocireAHr4fi sJIeH HaMHoro 6onrme IIo a6coilrorHoli seflI[quHe, qeM rperllr,i
u rlepBbrfi sfleHbr. Cne4onare,rbrro, Bce Bbrpa?r{eHr{e (19) orpuqareJrr]Ho.

tlracneuurre perueur{.a ypaBner{r4.rr (2') gila cJryqaeB {ynxr1ufi (146) v
(14n) nonaar,IBaror, qro rroBeAenrae cp(z) [pr4 aroM Br]oJrr{e aHaJrorr.rqHo ror.{y,
Koropoe uMeer Mecro AJr.E {yuxqrall (15) (uoarouy ra6ruqbr Drr4x peIueHui4" He
uprano4arca). 3ro o6crogrerr,cTBo Molr{Ho noATBepAr,rTr, I,{ HaqecTBeHHbrMrlr
coo6paffieurr.sMr{. B caMoM Aerre, B cryrrae $ynxquu (146)

l(2nn * e) =t n €' (Znn I e):= 7,

I'Ae e - cxoJrr, yroArro MaJroe rrr4cJro. Cregonarenbuo, E < g', TaH qro r,Jrr.tr-
Hrre [ocJreAr{ero orpr{qarerrbuoro qJrerra n (19) erqe 6oirbrle, qeM B clryqae
rfyunqun (14a). B cepeArrr{e rlHreptsaJra (Znn, Znn -f nl2) E u e' crauoBrrrerr
BeJrI4qr4HaMr4 OAIIOTO U TOrO ?fie rropflAna, r,r TOJrbno y npaBoro HoHqa SToro
rrqrepBaJra 6 > 6'. tr4lreuno y rrpaBoro nour{a r4rrrepBaJra r4 rraqr{rraerc.rr r\{on()-
roEEoe Bo3pacraHlre q(u) r[ peryJrrrpHoe [prr6Jrrr]r{eHr4e (D H cBoeMy acr.rr[nro-
TtrqecHoMy 3HaseHr,rrc.

B clryuae (14n) nrrno.nHflercrr

g(c/ + t) : be<6' (d f e) : b,

rr, cJreAoBareJlbHo, (19) 6yqer orpr{r{areJrbHbrtr{, ecJru a r{e HacroJrLr{o r\raJro,
sto I E'q' | 6yger cpaBurrr{o c 4.

1r. CBfl3b ME)ItAy IIOBEIEHmEM PEIIIEHI,Ifl yP,\BHEHtlfl (2)
I,r PETIIEHI4EM yPABI{|IHI,IfI (1)

Teuepr IvIo)r(Eo cAeJrarb BbrBoAbr o rroBeAeHr4rr peuer{rrrr rrHTerpaJrbrrolo
ypaBueHr4fl (1), cuem'rpa.nruofi {ynHqura E(lt),aa ocHoBar{r.rr{ rroBe/{eHr.rfl $ynx-
ryuw q(r), noropa-n uogo6na {lynxqur /(y).

B o6racrr.r 6orrurrax BoJrr{oBbrx qrrceJr, rAe Bropoft rrreu B upanofr qacrrr
(1) ucueaarcqe r\{aJr [e cury r.rcueaarouleri MaJrocrr,r [(A) 1, perueurae (1) coBrra-
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Aaer c pemerrr4eM ypaBHerrrrfi feftaeu6epra, roryqeuunu rlan4paceHapou [51.
3r'a o6nactb coAeplnl4T ruIrepquotrEyro uo4o6nacrb c KoJrMoropoBcnr4M ctreHT-
por.u E(k) - ls,-01". B npuunxaloqeft n ueftupouextylouuoft o6nacrra, r4e rropoft
qJreH B rrpaBoir uacru (1) yx(e npo.sBraer ce6a, a B coorBercrByrorqeM ypaB-
Eerrr{u (3) ne;rrea upeue6peur qJrerraMrd, coAep}Harqunru lu (', cnexrpaJrr,Hyro
{yuHqrzro HeJrbBE rrpeAcraBr{rr, crerrerrHoft rfynxr1r.refi A.

Llro6r,r orrr4carb rroBeAeurre E(h) n [poMe)fiyro.ruoft o6racrrr? npeAcraBr,rM
ee Ha ocuoBauirra (3) r (4) xax fiycoqHo-crereurryrc $yuxqlrro

E (k) - ti-2'n, (20)

IAC

/ d,to t

""- \;;),, -- 'T',,

a tIucJTo ItYcKoB lI r{x AJrIlHa COOTBeTCTByIOT aIr4CJIy ril AJrIdrIe IIaIOB TIUCIeET{O|O

pemenr{fl ypanueulrn (2').
I-In ocrosauur,r (20) NrolnHo yrBeplr{Aarb crreAyrou{ee. Ecr, ff ) } "o

nceft upouenrytounoft o6nactra (aro ycJroBl{e ren 6olee BbrrroJrHflercfl rrpr4
BbrrroJrHeHr4rr ycJroBrdfl (17) Ma E:trE'), rc E(lt) rrBrrerc.E MorrororrEo y6rrnaro-
u1eft Syuxqueft, acranrnro?r,rqecntr uplr6marHarorqeficx rpr{ MaJrr,rx fu x ctenen-
uofi rfyuHqun

E (k) - Ttrza (A : I,804250). (2r)
Ecru, fipoMe roro, dqfdr MoHororruo Boapacraer B [poMe]r(yro.rnoft o6.nac.r.r,
crpeMrrcr r( acr4Mrrorr{qec(oMy Brraqerrr4ro ,4, .ro xpy:ulaHa craAauua E(k) r,o-
cToflr{rro yBeflr{qr,rBaercfi c yMer{nmeHraeu /c.

dco -l)tcnw fi(7 nplr Hexoropr,rx BEarreHr,rflx I B rrpoMe?fiyrounoft o6nacru

Iaro ycnou[e reM 6onee BbrloJrrrflerc.fi [pu BBrrroJrHer{r.rr,r ycronux (18)1,
rc E (k) I{Meer orrrocr{reJrr,ur,rft naraurarrryM B rrpoMextyrouuoft o6.nacrr. flocle
rrI{HLrMyMa (n cropouy MaJrr,rx k) E(k) crauoBr{rc.E crroBa Mo}rororruo y6rrnaro-
rqefi u upu6ruxarorqeficn uprr MaJrrrx & n Synrqrau (2L). Oqnaro cilexrp ra-
Horo poAa eABa Jrrr uomer 6r,rtr craqr.roEaprrr,rM, T. e. He rrpoTr.{BopeqaquM
ycJloBrrflM crpaBeArrrrBocrr4 ypaBrreuua (1). B cantoru AeJre, rpyAEo ce6e upe4-
cTaBrdTr,, HaH trpr,r HaJII{qr.Irlt BhlpaBrlr.IBarorqero 4eftcrBilfr. cul [Hepr{r4r.I MoryT
CTaIII4OIIapHO CyU{eCTBOBaTL BItxpI4, EeCyqI{e MeIIbIIIe AHepIIII4, qeM B IIpLIJIe-
ffiatqeM 6onee xoporr(oBoJrrroBoM yqacrr(e c[eHrpa. C aroft TorrH[ apeuua 6r,r-
crpo rraMeu.rrrorqr4ecs r[yuxqura I rrana (14a - n) npe4cranJrrrrorcfl narr Snau-
aIecHr{ HeotrpaBAaHHbrMrr.

B eaxnro.{eurre aroro paaAeJra orMerr{M, uro {ynxqraz wrga (tl), (12),
(14a - r) anraro:rcrr rurrrsnr,rMvr [peAcraBr{reJrflr\{r4 MrroE(ecrBa Syuxquft (,
4I,r{{epeuqrapyeMrrrx, MorrororrEo BoBpacraro[+rx or HyJr.rr Ao eAr{rrErIbr npl{
LraMerreHr{r{ apryMerrra or HyJr.fl 4o 6ecxoueqHocrr{. Cuenrpr,r, [oflyqaeMr,re
c ApyrrrMrr Br4AaMr{ {yuxqlru groro MrroffiecrBa, He Moryr cyqecrBeuuo or-
JrlrqaTbcrr or [orytleHHbrx IraMrr. Hanprarrep, oHrI tre Moryr I4Merr,6onr,rue o4-
HOIO OTHOCT4TeJIbITOTO MI4HI{MyMa.

,(.irn uarnnArroro cpaBueHr{fl xoAa cler(rpa B rrpoMerxyrouuoft o6nacrlr s
cryqanx $yuxqrafi ( ura4a (I1), (12) u (15) 6r,rnra nocrpoenrr rpa$uxu E(lt)-

,{;ra eroft rleJrrr Ha ocnoBanrzr{ (/r) nrruuc.rrenrr lg fo, coornetcrByloql{e Ha}r{-
AoMy Buarrerrrrto fr m ?J ltB ra6n. 1-3, no {oplryne

lg ls, )-

-7,-loe
g(r) o

1Ix

5

t-l,n
lro

Lrt
9r1

(22)

IAe Ba rs 6stno [ptrH.ttro
rtr{, Lr, : ..ci - fr; 1 :

BHaqeHue r n uepnofi crponelHaxrgoft raa rpex ra6-
h, qt - BuaqeHue cp(z) ua npaBoM noHrle orpeana

,ary



Ae;. Tan HaH rrac r{Hrepecyer orr{ocr{-
re,nrnr,rft xoA ctrexTpoB B rrpor{e}fiyrorr-
noft o6nacu4, To AJr-a [pocrorr,r 6rrno
rprrlrflro lt6: k(ao) : l.

Sarem Ea ocuonauuu (20) 6w,n:o
Br,rqucileHr,r cooTBeTcTByrorque Hax(Ao-
Iry Buarrerrr,rrc ltn lgE(hr) uo {opnryne

lg E (1t,,) - le E (/,0) : (1 -
- 2clr"; lg h,"- (1- 2roo) 1g /c6, (23)

coorBercrByloqero fin \r3 ra6.nzqnr.
,(ra npocro'lrr 6r,rno raxlr{e trpuurrro
E (lto) : 1, tan uto (23) oBellocb r(

lg E (1t,") : (t - )Q),,) lg k,1. (24)

Brrqr.rclensbre raHHMryreulg /c nlg E(lt)
rrprrBeAeHbr B AByx nocJreAHr{x cror6-
qax ra6.rr. 1,-3, u tro Hr{M rrocrpoeHbr
rpatfraxu na {ur. t. I{nr}pu 1-3 or-
EOC.flTC.tr K npI{B},rM, COOTBeTCTByIOTqT.IM

ta6n. 1-3. Illrpuxoar,rur{ Jrrlrrrir.Elfr,r
o6oena.reuo HarrpaBJregrre HoJrMoropo-
Bcxoro ctrexrpa lg E(k) - -5l3lg k.
Ha tfrar. t xopouro BrlAHo, rrro Bce rpr,r
ItprTBbre r4Meror oAEo r.{ ro }+(e acHMtrTo-
TUTIeCHOe IIaUpaBJIeEI{e C yIIIOBLI\{
ros{{uqueurou 1-2.1,804x -2,6.Cne4yer orMertrrrb, qro ctrer(Tphr ryp-
6yneurnocrv 1u 2 rpy4uo oriluqr.rrr,
oAr4H or Apyroro B actporlraauuecntrx yc-
JroBrrflx.,(,eftcrnra:re,nr,uo, riIB paccMor-

peHl{rrra6.n. 1 u 2 nnguo, qro yrrroBEre xoatfdlnqraenrrr [cor.nacuo (24)1 xpu-
rnrxTlr 2mttretot nar.r6onr,ureepaSrr4queBTorrxe r:5. 106, uouococTaBJr.fler
28%. VcmBIrfl paaJrrrqeFrr{fl err4x cfler(rpoB B BBeBAHr,rx aruoc{epax Moryr
6rrrr, erqe xyrxe 6naroAaprr 

"oMy, 
rrro oArrH cnenrp r{o}fier HerrpepbrBrro rrepe-

x^oAI4Tr, n gpyrofr c r.r3MeHerrr4eM rJry6rdHbr n a'ruoc(tepe (tax HaH B Br,rpalr{eHr4u
(8) 6 4onmuo BaBr,rcerr, or r.ny6r,rurr [t]).

5. SAI{,TIOqIITE JIIIHLID SAME tIAHIfI

Iocxo.nr,xy n [1]6rura cAerrarrbr o6rque BETBoAnI o xapanrepe creKrpa, Aa-
BaeMoro ypaBHelrr.reN,r (1 ), uo4uepnHeM BAecb roJrbno cJreAyronlee o6cro.sre.rrr-
cTBo.

B armocr[epa.\ cBepxrr,rrarrroB roJrbno caN,rr,re HpynHoMaclura6nrre ryp6y-
JreHrHbre Br{xprr, r{N,rerorqr{e paaN,rep, 6naaHlrft r{ Br,rcore o4nopo4nort arMoc-
drepr,r fI, Moryr rrMerE, cBepxgBynoBbre cnopoctu [41. Ho raxue Br4xpr{ AoJ]}r(-
rlbr orHocr{rbc.rr y}I{e H o6nacrra arreprocoAep}Haqrrx nnxpeft. tr1lx 4nraxteuurr He
N{oryr 6r,rrr, raaolponHbrMr,r, raH Har( Ha rrr.rx AoJr}HHa cyrqecrBenHo BJrrrflrr, cr{-
JIa T;IX{eCTI4, I4 ontr{ AoJIE{HLI saBIICeTL OT MexaIIIl3NIa, fiopO]I{AaIOU{erO ryp6y-
JreI{THocTr,, I(ax 6u;ro yr(asarro Bo (BBeAeur{trr), Ha o6racrr ranrrx uurpeft pe-
rueHr{e ypaBueHr{fl (1) ue pactrpocrpaHflerc.rr. Ho ueeecrso sro B Br{Ae Mr{npo -

ryp6yreuruocrlr (n acrpotfuauuecHorr currcne) uporrBJLEIor ce6x Br{xprr,
uacurra6nr (o'r'opr,rx R cpeAHeN{ Har,rHoro r{eHbrrre 11. Sneprerr.rqecxnft crrexrp
Tanr4x ruxpeft B cpeArleM Jrex{r,rr B rrpoMe}r{yro.ruofi o6nacru (ranu upanee ee)
Id AoJrlr(eH 6r,r,'s 6;rrrtaxr4M r( noJTM oropoBcnor,Iy.
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rI ACT b I I I. I{CCTEIOBAH I4E CtI E ItTp,.\ ltypEyJIEI-I T H O CTI4
B OEIACTU }4IAJIbIX BOJII]OBI,IX LIPICE.II

9acrlr I u II nacroarqefi pa6orr,r 6r,rnra uocesrqelrbr trccJreAoBarrmo ypaB-
Heur4rr (1). 3ro ypaBr{errr4e 6r,rno uoly.leno C. A. }tanrauorr rryreM rrprcoeAtr-
Eerrrrfl qreua Ar{cctrtraqr{fi Dueprrrr4 yAaprrr{x BoJrH K ypaBHeur.rro l-efiseu6epra.
lfo xan y]fie roBopr{JrocE, B u, l.Iacru I, cuenrp,4auaeur,rft ypanuenzelr (1),
6y4yvra Heorpaur,rueuEbrM npr,r /t - 0, reprrer drr,rer,r.recxr,rfi cr[brcJr e o6uacriu
MaJrBrx BoJrEoBBrx qr4ceJr, cooTBeTCTByrO[trUX eneprocoAepfl{au{r4l{ BI4xp.sM.

C 4pyrot cropoubr, 6r,rno uonasano [9], rrro qJrerr nepeuoca oneprr,rr4 B

{opme O6yxora 6onee upraeMJleM B o6Jracrlr MaJrr,rx BoJrHoBErx rlrroeJr, qeM
qJren B Soprlre lefiaeu6epra. CuenrpaJrr,Hoe ypaBrreHr,re crarlrrouapuoft ryp-
6ynenruocu4 c HeJrr,rHeftHbrMqJreEoM B Br,rAotrBMeuesnofi rpopue O6yxona pac-
cMorpetro n [10]: ogo rlMeer BrdA

Ia.E (a)l't' E (r) dtdu, (25)

lAe e - npr.rrox aHeprrlrl B eAr.lur{qy BpeMeHrr Ha eAraHrrqy uaccrr (e :
: consL), a : 0,ll 10,01 - 6espaauepua.s rocroflHHar, E(tr) - ctrer(rpaJrL-
uaa Syunqrax.

Vpanueuue (25) gae,r' cuexrp, ulrerouqraft MaKCr{MyM s o6nacrn arreproco-
Aep?fiau{trx ruxpeft, xoporuo cornacyrorqwficn c Dnoilepr{Meurolr. Ecr.ecrBeHHo
npeAroJlolHllrb, qTo rrprl flpr4coeArrEerrr{rr qJreEa Ar4ccrrflar{r4rr aHeprr4r4 yAap-
Ehrx BoJrE K ypaBrrerrr4rc (25) noryqaerc.fl ctrer(rpaJrr,Iroe ypaBEeEne, 6onee
npr.rroArroe n o6racrra MaJrr,rx /r, uelr ypaBrJerrrre, rroJryqeHEoe I{annauou.
flpe4.raraeuoe traMrl ypaBueErle r.rMeer BrrA

dr, (26)

r4e ? : - t, d.: -- (x-, e (k) - Ecnoropafl 6eapaarvrepuaa uonorourro y6r,r-
Baroqar{ $ynxqlra k, y4onnerroprrrclqa.rr ycJroBrr.flM

lim ( (ft) : 0, lim ((lt):1.
l;-,oo ir-,0

flpe4rrolararr, qro nropoii q.[en cpaRur,rreJrsno rvral, (26) uo4cranonnoft

I (k) E (r) dr (27)

(Suauuecnur? cur,rcr (27) - r{orr.rsecrBo nruerr.rsecnoii suepruu rra eAnHrlrly
MaccEr, 3ar{Jrroqerruoii n nlrxpax c BoJruoBbrN{r4 sr.lcraur,r 6onr,ure fu) nroxruo
nprrBecrtr x 4n{{epeuqr{aJrbHoMy yltaBHeHrrrc [epBoro flop.rrAr(a nr:opor,i cre-
IIEIII{ :

412 tt3 lz (#,)' + (Balt* rB + r,) ilk | 4a2 kra : 0,

repcxoAritrIee nprr l(lt) = 0 n ypanuenlre

ur'!*-f lrazkla:0,

(28)

rroJry_rraeMoe ua (2p) roll xrc noAcrarroBnofit (27).
vpanneur're (28) npu He*oropbrx rracr,r{x Br{Aax {rynrquu [ (/u) gouycnaer

cpaBEI4TeJIr,Eo rlpocroe peIUeHI4e, rITo Aaer Bo3MolKr{ocTb rroJryqlrrb rlpeAcraB-
Jretr[e o crer(rpe E (k) n o6nacrr.r ua.urrx /c.

oLl

-rJ )
iio

a[ 1 /i rr

; : - 2" 
J i la| (illT E (r) ctrttrl+ 2)( (r) tti (*) *lT
/;0 0

@

\
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Itan 6uno ror(aaaHo s [1],4;ra SyuHquu ( (A) /Ionycrl{Mo rIpeAcraBJlelrlle
B BI,IAE

l(tt) :1+#;T ,

rge p:const, ropng6a eAIlEI4qr,r' Ho He lrpeBblruaer eAI4IrI'rqr{, 1<0<5,

+<":( 2, o : M-l/,:t-" : +(+)*o; M= 2- .rvcro Maxa snumeuraft oc-

rroBHoro uacrnta6a, aa noroprrii trpl{Eflra BEIcora oguopoguoft atuocrfepu

H -- 4t =10s ctr,.
lLg

E6ipameure (2g) onpe4elrer qelmfi KJracc Syuxqufi, .racruuft BUA noro-
pbrx Mo?r(Ho troJryq4rt fipu paBJIIIqurrx xou6rasaqvflx 0, Q, 6. Hala6ouee upo-
crblMrr rr rrrullqtrbrMIa {ynnqltrrrllt KJracca (29) annxrotcn Syur<qur

(2e)

(30)

(31)

(33)

noTopbrMr{ c ;rro6oft crefrel{bro ToqHocTI{ MoEtEo atr[poKcLIMI{poBaTb rro6ylo

{yurqHro (29) a Aocraroqrro MarroM r.rrlrepBaJre esa-resuft &. floa_rorvry s_ yP^18-

,r.nr, (28)'6yaem rloApaByMeBarE AJIfl orpeAeJretrEoctut!-yuHqm.ulvuttuE, (30).

Jlerxo'Br{Aerb, qro B AOCTaToTIHo MaIoM I{ETepBaJIe k etn SynXrluU Mo}I{Ho

a[[poxcr{MrrpoBarb c xopoureft crerrenr,Io roqlrocru uocro.aguoft sernquuofi.
TaH, nauplr*.p, 

" 
rureprane 7la { lt, { Ljla c roqHocrblo^IropflAr(a L% attnl-r

, a rurr"iuane 2,51o < ft< 3,5lac roqEocrbrorlop.flAfiaS%[,ilnezMoEtEocqu-
rarr ((/t) = lal: 0,11. Ilpr,r oroM BoJrHoBbre qrdcJra B yKaBaEEbIx nlrrepBaJrax

crarroB.trrc-s MeIIbIle lO-7 cnr-L (rax HaH a = 1,6'103)1. Cne4onarenbgo' IIprI
ra1r{x k gr.a orpagl4qeHgux {ynnqnfi- f @) c olpagrqeguofi^npor'raeo4uott, Ho-

ropr,re roJrr,fio II uMelor Suauvecxuft oMLIoJI, ypaBHeELIe (28) uoxuo apw6,nu-

?r{eutro aaltenurr 6o,nee trpocrr,IM:

E,(/,): +*; e,@):ffi,

2azl#Ia*"'U-1(0)):0,

(Bazl*Is -t"\'#,f 4azkla : O.

He.rpy4uo Br{Aerb, qro ypaBEeuue (31) ecrt gus{epeEqr.raJrr,Eoe ypatsHexue

u ,orr** 4r$6epuorlraJrax trr, cJreAoBareJrr,tro, Jrer6o r4Hrerprrpye1c.rl. Ero
o6qurr [HrerpaJroM ttBlrflerct{ BhrpaE{elrue

Zazl*Ia*e'I*C:0, (32)

noropoe B zHrepBarre (7 la;101a) 4n.a (1,n r4lrrepBaJre (2,51a;|,5.1a) gxln(2vilrrB co^'

or.u.r.ruyrqull o6paaou srr6panuoM r.rrrrepBaJre AJr.fl nro6ofi ua oynxqufi (29)

Nrolr(Eo cqI,IraTE, upu6luxeuur,IM pellIeuuerrl 4nSSepeEI{I{aJIbHoro ypaBEeHIrtI

(28). ,{nx o"panrnierubrx B roqxe k : 0 pemenuft (31) r{trrerpan (32) nronrno

Banr4carE, cJreAyIoIqI,rM O6paaort:

rAe corracno (27)z
@

1(0):)rtrldr:rf ,

a u' -cpeA,er(Bal.(parflsHafl "*Jno."u 
typ6y,eutur'rx nynr'caquli'

Oyurquio I (k)'ror,ro flBr{o Bbrpa,urr, u-epea k, ucuorsayn (32) ullr (31)).

C uououq,rro (33) uaxo4nM, qro

r(D:-'vlL-/#;a (:14)

, B"r*rhre qrrcJla raroro rropfillna Berlr.rlrgtr xapa(repEln g'rrn ryp6yirenrnocrlr a ar-
lrocfepax paaurrx crepxrurartron [1r].- - i blt..ri, nart " 

n 1ZOi, tor".u Opuru 
"rrxurrM 

rlpe[eJloM /c6-rtanyro Benrqlri{y ((1O-to 6,v-r

qlr arltoc{eplr paureio cBepxrr{raETa), uo aro Ee BJrl{fier rra pe3ynr'rarll'
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fAe
t/ 

"4x:V na;p+ +rerA
@q8kl - ndTw

94

6d4k4 -
cs

,E qw'

dI ldk,
Eygerrt

(35)

o8

642a8k8

Tar nan e2 ;> 0, ro

Ua $fl MolnHo ycMorperb, qro BaBrrcr{Mocrb I or k }rMeer B:uA I (k) - lx-'/",
orr(yAa corJlacuo (27) Mn ctrer(rpa rroilyqaeM BaBr{crrMocrn E (k) n k-u/"r r. E.
nprr yr(aaanlrbrx Bblrrre npeArIoJIolneHr.Irlx crrenrp ryp6ynenruocrr{ or(aar,rBaer-
c,fr crrefiTpoM noJrMoropoB0noro rr4rla.

Oqeuuu rerrepb a6co.uroruoe yxJroHeurre A perueuua ypaBr{eHr.r.fl (31) or
peilreHl,Ig ypaBueulrr (28) nplr 6 : o. tr4a ypannenr,rfi (31) HaxoAr{M, qro

I dI t I 4*1,:Ia Itt_tl

ld.kl- lEI,13+o.l

ldt | --'aI (k)

l;/'l\ '2t' '

Ho 1(/) < i (0) -j-. ran xax 1 (/c), HaR 3ro Jrerxo ycMarprrBaercrr w.r ypaB-

I.IeHr4fl (31),- y6nra"rorqaa {yuxqlra or lc. Lloarony

l,lll -3 LL'1

l,zl' +d r, '

Vqr,rrrrsas oro, [oJryqr4l'r B r4HTepBane (0, k) raxyrc oqenHy I

[ - rr*:1.t 1z i'L\' - 
8[ ,r,,,8/,.

\r1lr/ \ 76^ e ttl

orltyAa BI{Arro, .Iro A -t 0 upu k ---> 0.
Tanuu o6paaolr, peueur,re ypaBrreur{fl (31) atrtrpoHcuMr.rpyer perxeurre

ypaBI{eEIl.E (28) rpu 6: cr s rIllrepBare (0, kr), r4e fu1 (uopaAfia 10-7 c,z-l) 'raxono,
.rro rrpaBa.f, qacrb Br,rpax(errrrfl (29) panna a. floarouy Molnuo cqr{rarr, uurer-
pa"r (33) trepBr,rM nplr6rnxteurreM K peueurrro ypaBEenr4rr (28) no BceM r{Irrep-
nare (0, /c1).

floroxtzu B ypaBneurru (28) E@) = a n portrIrM ero orEootrroJrbrro
ocraBrirB Tor r(opeEb, Horop6lfr ocraercfi' orpaEtrrreEEbrM trpu k ---> 0,
trMETb

d.I _ -(8a2k2ls+t2)-rellE*teFF5 -dk - 8a2l$12 '

Jlerno BrrAerb, qro trpara.E qacrb ypaBEeur{.a (35) au{tfepenqupyeua uo &
BcroAy B aaMKrryroM r{rlrepBaJre [6, A1 - 6], rAe 6 - cHo,ns yroAEo Marroe
troJrolr(r4reJrr,Eoe qtrcro. cne4onareJrbEo, rrpaBafl qacrb (35) a eroM r4srepBaJre
yAoBJreTBopfier ycJroBr4m Jlunmuq,a, I,I uoaroMy rvKaposcHr,lfi rpoqecc tro-
cJreAoBareJlruu4 upra6.nrarxerrft oftaaEIBaercfl. AJrtr ypaBHeHu.s (35) cxo4ar\urrll
c.fl B Halr(AoM AocTaroqHo MaJIoM BaMr(rryToM r{ETepBaJre, BaKJlrcqaloqeM BEyT-
per{El{e roqxtr [6r rtr - 6].

Haii4enr k'?raa (33) r{ IroAcraBr.IM B tllrcJrl{renr upanofi uacru (35) , rrro rroa-
BOJIrrr paSAeJrrrrr, IlepeMerrHble B DTOM ypaBrreHr{I{. B cal"rolr AeJre, nocJre yt(a-
aauuofi rroAcrarroBnr{ [prrxoAr{M K ypaBHeHI{Io

1.dr 3r-A11rrvr4
F d, 

: ------- g,azltaji- t ( 36)

, rle
A :4t (A),

, flprl g f o xapanrep crpeMnerrrrfi upanoii uacrn ororo EepaBerrcrBa rt rryrllo ocrae?ca
reM ?r(e, ralt HaR e(tr) - f npn h + Q.

"16 ltse. lipbrlrc(ofi o6cepBar., r. XXXVIII Z4I



AOnycHaroqeMy, oqeBuAHo, pasAeJreHr4e rrepeMeHHbrx

Bt2 l\l I 
",11,.

3t - 1 ,Tn=if - L- 
As '

Br,ruorur.rs r.rnTerpupoBaur.re, Haxo4ul.r o6qrar? r,rrrrerpalr ypanueuua (36)t

*,,t1tf,+r-zrz + /) + lryrZn-Tr, +Hr ltfTr-tr a
+:# 1:'zsr --4 - ih o,,,s{.!;iJ- ffi+c. (37)

(DyuHquro 1(/c) , onpe4eJr.rer,ryrc paBer{c.r'BoM (37), uoxuo crrtr{ra.r.L B coor-
BercTBr{r{ co cr(aaagHbrM BbrrIIe AocTaToaIHo xopou}r}r upu6ruxeur4eM H peme-
Hrrlo ypaBHeuua (35). Ecrz y.recrb, qro B rrocJreAuelr qiler1e n nenoli aracrr{
(37) arc fg uo ruogy.rrro He npeBbruaer nl2, ro rrpr{xoAr{M r( cJreAyroilleMy BErBoAy.
Vlraaneurze (37), a rroroMy ra 4r,rS{epeuqr{arrr,Hoe ypaBueHr4e (36) vcrauannra-
Balor MeHAy I u & aasucuMoct, l(k) .- (llkz + const)''.. Yulrrnnaa (27)
tr{ ro, rlro B paccMarpr{BaeMoM r,rgrepBaJre fu < I, EaxoAr{M AJrrr coorBercrByro-
u{ero crer(Tpa E(k) - ft-"/,. 9ror cnenrp 6llreox fi noJrr,roropoBgr(ot\{y, Ho He-
cnoJrbno 6onee uo.norraft .

Bu.IucJreuue cJreAyroqero npu6nralxeuua H perrreHrrro ypaBHeHr{.rr (35)
rro aroMy MeroAy BBr{Ay cJro}nEoc?r{ Br,rpa}r{eHr{fl (37) npe4c.raBJrfler 6o.ur,mr,re
MaTeMarr4qecKr4e TpyAHocrr.r.

Br,rncnr,rlr rerrepb xapar{rep ctrexrpa s Maloft onpecrHocrrr uyla [.r.r'o ne
yclrarpr{Baerc.n r,ra (37)J. Vme upu & ( l}-e clt-r SyuHqran EraEzraa (30) Nroi+iHo
c TorlHocrbro 6onee \0% c.turarb paBur,rnrr,r eAHHr4rIe. B o6rqelr cnyuae (29)
npr{ auarleHvax k Taxoro ,fie rrop.EAxa MaJlocrrr Mr,r .r'aH)r{e Mo}fieM crlr.rrarb
e(q : 1. Tor4a B Aocraroqno lraroft oxpecrEocrtr rryJrfl B ypanueuulr (28)
MoErr{o upeue6peur, qIIeHaMI{ 3-ro r 2-ro nopa4na orEoclrreJrtruo k, rr oEo cBo-
ALITCfi n ypaBEeEnro

u'H+ 4azkla:0, (38)

coBrraAaroqeMy c ypaBuerrueM, paccMarprrBaBmr{}rc.fl r [10]. Peurenueu (38)
.sBJrflerc.E {yunqlra

I (k) : 
LS ^' 

* / io;-a'l-"",

orHyAa IIoJIyqaeM crreHrp

E(h): i,-'_'(lli I tlf ' l" r
I -= /,'* / 10;-s t

LO l

(3e)

?Ia (39) tr cxaaalrtroro BbIItre cJleAyer, qTo B Aocrarorruo MaJroft oxpectuocrr,r
EyJr.E cner{rp, AaBaeMbrfi ypanueuueu (26), r4Meer Br4A

E(k)-k,
u E(0) : 0. t(poue roro, trocxorrbny corJracno (35) E(k) orpawurreua B saMHHy-
roM r4rrrepBane [6, kr] (rAe 6 > 0 - cxorrb yroAuo ]raJroe uucno), ua.rre"o,
Horrqe aroro r4HTepBaJra oHa BoBpacTaer, a Ea npaBou y6nrnaer:, To Brryrprr
aroro tzrrrepnara E(lt) raMeer MaKCr{MyM.

Sarrerr,ru eTrle, qro qpra Aocrarouso 6olrmzx fu .rresbr yparueulra (28),
coAepE(aIrII4ee@), cTarroB.Erc.E ficqeBarorle MaJrr,rMr4 r{ acr4Mrrroruqecxr4l{ ypaB-
Eerrr{eM ara (28) crarroBr4rc.r oIIrrrr, ypaBHeHr{e (38). Cuexrp, coorBercrByroulr.rft
e-roMy yp aBHeIrI4ro c orJI acHo (39), npra 6o.n rruux k ilep ex oAr4r B x onlrorop oncHrafi .
Clre4orarenLHo, actr{MtrTorr4qecxr{M perlerrr4eM ypaBHeEIlrr (26) an.rraercfl noJr-
MoropoBcxr{fi cnenrp.

dI
4a2_ t,
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tllo6ri rrpor4Jrrrrocrpr4poBarrj rroBel{eHr4e perxenr.rri ypaBHeHrrfl (28), $ynx-
4un I(k), r{ perreHr4.rr coo?BercrByrorlero er{y ypaBHenwa (2G), cneH.rpa;iruori
r[yuxqura E-(/c), Mr,r npoBeJrr,r qucreEHoe r4]rrerpr4poBaHr,re ypaBrrenun (85)
rro MeroAy 3fi,repa rpn q :0,71 u nu6pauuorr rpor,r3BoJrbrro BHarreHrau 1(0).
lfa{ux uoryueuuofi raruM MeroAor\{ Syuxqlua 11f; upnneAeH Ha $w.' 2.
34ecr, )fie rrplrBeAen rpa$lrH {ynnqura E(ll , nory.reiruofi rpi6nuecHrr{ Ar{dr-
rpepeuquponagr{err I(lt). [ra ygo6crna nao6pameuu.a ts3rrl]br pagrr,rrrHbre Mac-
rura6r,r ro oc.flM, v e:e.aueaun E(lt) yMeHbrtreHr,r n 103 paa uo orHorrJeHr4ro
r( coorBe?orByrotqr{}r auaveuraau 1(/c). Ipar[lrHu rrorrHocrbro rroArBep)fiI{aror
cl{eJraHHbre auaJrrrrr4arecxrr Br,rBoAbr o noBeAer{r{lr c}yrlxllraii I(k) u E(k).

I (k)

I(0)

s.t7-r /0-2 z,tT-z t.fi-z +.10-z i.t|-z
:. cu-l

@ar. 2. lpa$uxr rlynnrlulr 1(/r:) pemerrr
ypaBEorrlrfl (35) lr coorrercuyroqefr cnenr-

patlnoft $yrHquu

'I'ax rax gla ryp6y.nerrruocrr{ r: aruocsepax paHHr{x cBepxrr{raHroB xa-.
panrepeu Ar{anaaorr BoJrrroBbrx rrr,rceJr 10 10+-10 3 cat-t [4], uB troilyqeurbrx
3Aecr, peByJrbraroB cJleAyer, qro B SToM Ar4arraSorre ana.lesrafi /c cuextp MolnEo
clrlrrar[, B cpeAHeM 6nuarraM K KoJrMoropoBcr(oMy. 3ro'r, nr,rro4 H&Xofltrrc.fl B;
xopoureM couracl,Ir[ c Br,rBoAoM, cAeJIaErr],rM go II .racru.

SAITJIIOqEHI,{E

Tlccregoraur4e ypaBrreuuilr (L) v (26) rroxaaaJro, qro crefirpu ryp6y,reur-
Eocrl{? noryqaeMbre I{B arr{x yparueurafi, AonoJrurrror Apyr Apyra, oxBarbrBafl
Ar4arlaBolr BoJrHoBbrx qrrceJr or o6lacrra aueprocoAepxatrIrrx rraxpefi Ao o6Jracrr.r,
rAe upeo6ragaror cr{Jrbr B.rrBr(ocr}r. Aos o6olrx ypaaueuuft cyqecrByer
o6.nacrr c r(oJrMoropoBcxr{M cnexrpoM. Oguaxo B czJry roro, qro qucfleHuoe,
peueEr{e ypaBuerrrr.fl (26) uponeaeEo orreHb upra6nrarxeu}ro, Mbr rre MofJrrr Bo'
Bcex Aerarrrrx cpaBrrrrrb cner{rpr,r ypanueuraft (1) u (26). Mrr ue Mo}r{el{, Harrpu-
Mep, Hrrqero cr(aaarr o roM, r(ax corJracyrorc.s MeE(Ay co6ofi ctrexTprir B o6racru,.
r(oropa.E ana (1) HaBBaHa trpoMerfiyroqHofi, xax BJrr4.Eer rug $yuxqr.rur ( ua no-
Begerrl4e ctrexrpa ypanueaua (26).

B 4arr,uefirueM Mbr I4MeeM B Br.{Ay npoBecrrr qrrcJreuuoe pe[enr{e (26) 6o-
ree ?oqrrf,rMl{ MeroAaMrr tr{ corocraBlrrb Me}r{Ay co6oft crer(rpr,r (1) u (26).

B saxmo.Ieurre rprruocr{rra uy6oxyro 6naro4apnocrs npoSeccopy C. A. Han-
JIaHy Ba p.flA rleHuhrx coBeroB. Msr raxme npr4BHareJrbuu P. E. Iepm6epry,'
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@ur. 1 flonocr,r B xBocre r(oMerrr. (DororpaSna I4. P, EefirprrrrrBr{Jrrr n A6actyuaucltoft
actpo$uanuecHoft o6cepraropua l XI 1965 r.



AltAIEMIrfl. HAYH CCCP

I1 3 B E C T }I fl II P bIM C }T O T A C T P O O II B IT q E C IT O fi O E C E P B A T O P I4 I,I
Tou XXXVIII, 1967 r.

(CUHXPOHHbIEI OBPABOBAHUfl
B XBOCTE HOMETbI I4KEffA.CEfiI[

H,C,Yepuu,n

I{ccre4yerca oprerrrar{IIfi r{ ABIrHeErre rroJroc B xBocre r(oMerbr tr{nefra-Cexz. flonaaauor.
qro troJlocBr Ee coBrraAalor c reoperfisecxl{Ml{ cfirrxpoEanu. B trpeAeJlax omu6on ualreperuft
ABrrH{errrre cpegr{rrx rr rtouqeBr,Ix rotreH rroJloc orrrocr{TeJrbEo Coruqa onaaaJrocb upauotuuefi-
ELrM r.r paBHoMepEbrM. Pearze orJrrrqrr.fl caoficrs rroJroc or csofrcrn r(Jracctrqecfitrx ctrExpoE
cBr{Ae"eJrLcTByeT o Tor[, qTo otrr{cbrBaeurre o6paaonaar{E B xBocTe KoMeTLI tr4xefia-Cenr ue.
MorJIlI Boor{Irrrryrr, B pcayJrbrare r(parr(oBpeMeuur,rx ar,r6pocoB BeqecrBa rra ffApa.

(SYNCHIIONOIISU FORI\{ATIONS IN THIJ TAIL OF THE COMET IKEIA-SEKI,
lry tV. S. Chernulth.- The orientatiou arrd motion oI belts in the tail oI the comet lkeia-
Seki are investigatecl. I{.; is shorvn that belts do not coincide with theoro[ica] synchrones.
\Vithin the limits of errors of rneasurements the motion of midtlle and end points of belts
rclative to the Sun is found to be rectilitear and uniform. Sharp clistinctions of belt pro-
perties from that oI classical synchrones testify that the described formations in the tail
o,f the comeb Ikeia-Selii could not bc the result of short-term matter ejections from the
nncleus.

Bo npeua Hau6orblreft ar(rLiBHocrr{ r(oMerlr tr{xeiia-Cexu B ee xBocre Mo)r{-
rro 6r,uro Br{AerL rroflocbl, B coorBercrBlrr{ c fiJraccrnq]unarluefi xouerunrx {opu
r{BJrrlrorqr{ec-fl I(oHrleBr,rMr{ cl,lHxpoHaMI{, T. e. o6paSoBaHtr{flMtrr, BoSEu KIIIuMT4
B pesyJrbrare eAr4HoBpeMeHHoro nrr6poca rr3 rrApa. Oco6enuo xopomo oEr4
tsar{er}rr,r Ha cHr.{MKax HoMerbr c 26.X uo I .XI ($ur. 1).

Ipex4e ncero o6parqalor I{a ce6fl RHEN,raHr{e ABe troqTrr flapaJrJleJrbubre
rroJrocr;r, nepece(ato[Irde xBocr or oArroft rpaHrrr{br go 4pyroft I{ trptrAarotrIue
xBocTy cxoAcrBo c 3ar{pyqeHnor)i nepenxofi. ,{nc Apyrr4e troJrochr? 6onee ropor-
HI[e, r4Ayr rrprrMepuo or oclr xBocra H ero BanaAuoft rpaHuqe. CpeAlrue qacru
rroJroc 6otee rallr lvreHee rrpflMoJrr{Hefiur,t, a r(oHr-Ibr r,rsu46arorc.fl TaH, qTo uoJlocbr
IIJIABHO CJII4BAIOTC,'{ Cl TPAHI{IIAMI{ XBOCTA I4 HAIIOMIIEAIOT SEAK I{ETCTPAJIA.
Olopuoft r{ pactroJroxregr4eM rroJrocbr KoMerr,r Llxefta-Cexu BaMerrro oTJr}rqarorcr}:
or cr,rHxpoH r{BBecrFrbrx r(oNrer 1910 I, 1957 d v 1962 c. B ro BpeMrr HaK crdExpoEbrl
aTrrx KoMeT rrprrMoJrr{Hefinr,r, Hanour.rHaloT ilyql4 IloflflpHblx cr4EIIVfr fiilv. fr.o-
JIOCET CBerflqeroofl rasa B raSopaBprrAurrx r.py6xax r4 HaxoAETcfi rra c.ra6o-
cBeTrrI{eMC.s rlbrJleBoM {oUe, AanoJrHrrrorqeM Her(oTopoe [pocTparlcTBo cSaAr{
xBocTa, iroJlocbr KoMeTrrI llHefia-Cexn coaAaror BtreqaTJreHtre (6oree BeqeCT-
BeHTTEIX)) O6paaonanrafi, uaxoga:rc.fr Br{yrprr r(oHor4Aa xBocra u EafroMrrr{aroT
cTpyr(rypbr, Ea6rroAarorqr{ec.E r{HorAa B Tor{r{r4x fieptrcrbrx o6JraKax.

Bamuoft xapaxrepllcrr{Hofi crruxpor{rJ .fiBJrrercfl Berr4rrr4rra orraJrKrIBa-
reJrbHoro ycxopeHurr 1 + p orAeJrr,rrbrx ee roqen.

,(.rrn nr,racneur,rrr o6crorrTeJrLcTB ABr,rlr{eHr{.rr o6paBoBanr,tft r xouere tr{xefia-
Cenu 6rrnu rtcrroJrbBoBaubr +ororparlulr, gannrre o Koropbrx rrpr{BeAernr B Ta6r. 1.
flo uepnrru AByM cr{r.rMnaM rroJroxteErlre cepeAr4H r{ r(our{oB rroJroc oilpeAeJl.flnocb
rrBMeperrl4eM paccr:onurnfi rrx or 6nuxtaftmr,rx BBeBA. C ocrannnrrx cErrMRo&
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BHasare trsroToBJIeHLI yBeJIIl{eEIIbIe pelpo/IyHI{I{I{' BareM. fIO BBeBAaM IIa HI4x

frogTpoega I(oopAI4IlarHatI Cerl(a r IIo Eefi oilpeAeJIeEEI c$epl4'Ie6Hrle I(oopAI4

r{aTbr Toqe11 loJrog. Ha xaXr4ofi AJII,IHIIOfi troJIoCe IIsMepeEo 11o 10 roqefi' Hit

r(alnAor,1 HoporKol:i - no 5.
TosHocrE, r{BMepeHr{fi HoopAr{Har no nepBbrM AByM CHI4I,THaNI - IIpI{NIepHo

5'-70" fro ocl.aJrbrl6rNl - |',-3" HO rroJlo4(eHr4.fr CepeAr,IH I4 ITOHIIOB 11O"{OC

,r{ SAecb oflpei{eJ1-glorc.s He TotIHee 5',.
I4anecrnrrrt MeroAoNI [3] no ar(BaropI4aJIbHr,IM ItoopAI4HaraM roalert 6bIIu

,BbISI,ICJIeEbI IeJIIIoUeHTpI,IqeCHI'Ie IIOJ].flpIIbIe I(OOpAI4HaTbI R U V I4 I(OIIeTOLIeFIT-

prqeg1ue np.rrNroyr.oil6Ur,rc xoop4l.tuarrr E u I,_T Ha6IIOAgHHaTI KapTI4I{a il-oJIOC

:rrepeHeceHa rra nJrorJr(ocrb HoilrHofi r-rp6urrr. Vcnosu.fl npoeHrI,IpoBaHI'Ifl 6LIJIlr
,BrroJrIIe ilpI,IeNIJIeMbIMI,I - yroJl S ltex4y IyrIoM SpeHI{fl I{ fIopMaJIbIo It fIJIo-

c6ocrr4 op6rr", Arrfl Aar Ha6[IoAeHfifl 6lu or 115,0no 118",6. ]toop4l'tuaTbI cpe4-

r{Ux trI HOIIqeBLI.\ TOqeH rloilOC IIpIIBeAeI'IbI B Ta6I. 2, 3, 4'
O6ufufi Br{A rrorroc c 28.,\ n;1.XI Ha trrloc11ocrl{ HoMerl1ofi op6lrtn trona-

aaII Ha our. 2, rAe, r(poMe roro, r4Bo6palr{eHbr _ reoperrlalecHl{e 0I4EXpoI{bI

,cun4rraMat+p:l,rIpeAcraBJIflIorIaEco6oftreoNlerpuqecHoeMecro
TOqeH c oAr{HaKoBbIMrr orlaJIKI'rBareJILHbrNII4 yCHOpeIrI4flMw I * Lt' B AaHITONI

cJlyqae paBHLrMIl yCHOpeHI4IO r.flrorel{I{rr conuqa.
" 
B CobteercrBul4 c BoilBpeHI{.sMu r{exaHuqecxoft reopllu KoMerHbIx dlopM

I41, r(Ogr{eBr,re crrHxpoHl;I o6paaonaur,r oAIIoBpeMeIIEO BbI6poureggblMlr ttl
EApa IIbIJIeBbIM[ qaCruI{aMI{, AJITI I(OTOpLIX orraJII(trBaTeJILEbIe ycKOpeEI4fI JIe-

x{ar B rrpeAerrax ot t -1- pr, : 0,5 ao t * w:2,5, rar( rlro 0I'IHAr4IraMa t +
* p : 1 npoxo4ur rrepe3 cepeArrrlbr cr,rHxpoH; trpoAoJl}}(eHlrfl cLIExpoE rlepe-

ceKarOT ocb E, B61rtrBI4 qApa, ilpIIqeNI aIeM 6o11b[Ie Boapagr CI{IIXpOELI' reM AaJIb-
.rrle cMetrIaeTc-s Tosxa rrepeceqeHufl or flApa B cTopoHy rIoJIo[tI{TeJIbHbIx E.

I'Is aualuaa qepreli{a (r[lrr. 2) cJleAyer, rlro AJIfl (cI4I{xpoH) I(oMerLI
tr{xefia-Cexu orl,t c;oitcrBa KJraocu.recHr{x crlrrxpoH He co6JrIoAalorc.fl. ]lo-
rrepBr,rx, (cr4r.rxpoEblD JreE(ar B cropoHe or cI4HAI,rHauu 1 * p - 1. ,[,ln-ce-
peArru (cr{HxporD orraJII1IIBare"trHoe yCHopeHI{e 1 -l- t, paBIIo tre t, HaR Tpe6yeT

-Mexaur{qecna.fl reopl{fl, a r{Nlecr tsHarreHLIfl nplrMepuo or 0,5 Ao 0,8. fpauuqrr
xBocTa He coBtraAalor c 0LIHAI,IHaMaMI4.

Bo-nropr,rx, rroJrocbr rre coBrraAaror c reoperurrecfir4r{Lt crluxpoualurt. Vrnr,r
Melr(Ay Ea6rIoAeEHr,rMtr rroJrocaMI,I rr reoperl{rrecfir,rMl4 cltlrxpoEaMI{ rr3MeHflrorcfl
c resellueM BpeMeIrE cr4creMarErrecr(I4M o6paaou, AocTI4ra.E Ha rlepBbrx cHuMHax

25o r.r yueurrragcr, B Aanbrlefi[eM Ao Hecr(oJlbr(rrx rpaAycoB. Oguo lra rrHrepec-
EbIx cBoficrB (crduxpoH)) r(oMerbr tr{nefta-Cexra cocror{r B ToNI, qro y HIlx orHJIo-
Herrrle oT Teoperr{qeoHux Cr{HxpOH O6paruOe trO CpaBHeIIIIIO C cr4HxpollaMl{

,qpyrrrx flpr(r4x KoMer.
Itpolre eroro, AJrfl uoJroc He c0611104aerc.E ycJroBr{e crruxpoHlrocr]d: BoBpacrr,r

orAeJrbrrbrx TorreK IIorocbr oXaBr,IBalorc.rl IreoAr4Ear{oBbrMl{. Hanprauep, B IloJloce 4
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paalrocrl BoBpacToB Boc?oqHoro r4 BarraAHoro HoHr{oB cocTaBJr.ser 0,1,7 ra ue-
rr.flerc.fl or cHr4I,rRa H cFrr{}IRy, B rroJroce b ar.a paanocrb Aocrr{raer 0,1,2. (Heo6-
xoAIrMo froflcl{Llrb, rlro peqb r4AeT o BoBpacTax, BLrqr4cJreHHr,IX C fioMorqblo r{e-
xasuqecxofi reopuu.)

Paepa6oranlrrre B xolrernoii aorpoHor{I{r{ MeroAr,r onpeAeJreHrdfl orraJlnr{-
BareJlbHr,Ix ycxopeUur,i no I4SMepeHHbIN{ IroJro}IteHr{.E}I o6nA.Iurrx O6paaonaurali
B xBocre [4] uaro npr.rroAr{br A.nrr aHaJlr{Ba ABr4meHrrfl cunxpoE, rax r(an B

cJIyrlae ue6o"nr'llln-x ycHopeHrrIl;1aror 6orlruue o'l'HocrrreJrr;r{hre 011146Hr4, r{,
HpOMe TOIO, OHIrt OCHOBaHbI IIa I'ICIOJIbBOBaHI{II TeX I{JIE I{HbIX SaBI{CI4MOCTeft,
tsbrBeAeHlrbrx B rrexar{r4qecxolt reopul{ I{ onpaBAblBarorqr,rxc.a o6},tqHo nl,rlllr
c 14BBecrHLIMr{ orpaHrlrreHrltlMr,r. flpral,reuure.nr,uo H (c]ruxpoHaM) HoMerbr
tr4neiia-Cenlr orr{ MeroAbr Aaror:

Cepel(lrrra

<(crlHxpofiIr>>

IIo cxopocrrr
O'IEOCUTEJIb-
HOIO frllpa

IIo opOrrra,rr

ilori cHopocru

1. { 1t :1.,7
I I lt:2,2

t * p:0,8
t * tl:0,8

Mo;'rino HaAe.srbc-E rroJryrrr4rL 6o.nee ynepeuHr,re peByJrsTarr,r rreroAoM [4, S 3],
cao6o4nrru or rrpe/{rroJro}HeHrrq o6 onpe4enenHbrx csoftcrnax ABr{EreHr,rrr Be-
x{ecrBa B Hot\,rerax. Uucro Soplransuo, 6eaoruocl4reJrE,rro H npr4poAe 4eftcrnyro-
rqr{x ycHopeurar?, reJrr{oLIeHrpl[qecHoe ABr,r]r{eHr{e o6rasHoro o6paeonanr.ra
paccMarpr{Baerc.fr rrpr,r aToM HaH paBHoycKopeHHoe.

Tor4a Ar.s Ha)fiAoro BHarreHr.r.a "/i n uorteur Ha6[IoAeHurI / lroxno HalucarE,
r4sBeCrHOe ypaBrreHrre:

P:/?o +uo(t-to) * ,Ltt-to)r,
rfle .R6, U ' IT A - COOTBOTCTBOHIIO IOJIIIOI{OETpUS0CHI,I0 paCCTO.fIHI4fl' CI{OpOCTb

-r,r ycxopeHrre a uonaenl' f6.
E4raucrnenuoe orpaHuqeurre, rtoropoe rraxJraABrBaer r{cfroJrbBoBalrr.re eroro

ypaBFrerrr4fl - ycHoperrr4e o B pacclrarpunaeurrit [poMe]fiyror( BpeMeHI4, rrpr[-
xoAr4Tc.fl cqr{TarF, rrocTofiHlIbrNr. Tax rax npeAeJrLI IrSMeEeEIrfl ,I? ne o.Ienb ne-
JIITHtr{, TO yCJIOBUC IIOCTO.ITIICTBa A MO]nHO CqUTaTb 6Oree ranU ]IeHee BLInOJI-

rrprMbrM. Itorqa HaftAeHo a, ro L -1- p uo,iryuaercrr r4B ":Y. C uolrorqrro
/ lo

ypaBuerlrr.E paBHoycxopeHrroro ABrrE(etrrrfl 6rrnu o6pa6oraur,r roqnr{ (crrHx-
poH), rrpr4BeAeHHbre B ra6r. 3. IIpu SroM or(aSaJrocb, qro Bo Bcex cJryqa.flx
Beflr,rquHa al2 ue [peBocxoAr{r oru].r6r(r{ ee otrpeAeJrer{u.fl. B npeAeJrax omu-
6on nauepeur,rii Berr,rtlrrubr ra6r. 3 rpuuepuo c reMtr rl(e EeB.flBKaN{I,I trpeAcraB-
Jr.frrorc"fr ypaBrreHrreM p aBHoMepr{oro ABr,Iffi eHILE

R : lto * uo(t - to).

Orcro4a rrprrxoAr4rcfl cAeJrarr, Br,rBoA, qro Bce rraMepenEbre roqxrr (ctrExpon))
ABr{raJrr'{cE' ornocr{rerrE,Ho CoflHrIa paBrroMeprro, r. e. AJr.E Bcex roqex (crruxpoE)
oTraJrr(r4BareJrbHbre ycKoperrr4.fr 1 * g, : 1.

flory.reuur,re BHarreHrdfl paccronnrafi r.I cnopocreft upune4euH s ta6r. 5.
,(na ncex roqen 6r,uro BB.flro ils : Onr. 29,500. Cpe4urae EeB.EBItrl peltreul{fi
ypannenrafr rrorrvsr4Jrrrcr, B npeAeJrax o'r 0,0020 4o 0,0030, qro rroJrEocrbro
coorBercrByer orun6xe 0,0025 B BblslacfleHun 1? uprl omz6ne orIpeAeJIeEI{fl
cr[eprauecHlrx HoopAr{rrar r(ourtroB r{ cepeAI{E (cldl{xpoH) ol(oJro 5'.

HecoornercrBr{e r(oHqeBbrx cr4rrxpoH Mexaullcecxr4M npeAcTaBJreEIr.flM Ira-
Snro4anocr, pauee Ar.s qelroro p.a4a rol{e'r [3,5].
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AnAIEMvrf. HAYTI CUOP

r{ 3 B E CM fl. r( p brM c n o fi A CT P O O I[ p Iaq E Crt O It OE C E PB A T O P r{ r4

Tou XXXVIII, 1967 i.

o t1ptr(MErrEtrtrrlr TEJIEBI4IEIIXrfl [JIfl TIOUCT{A CBEPXHOBbT\

A. IL A6paNeHNo, B, B, IIponogfioeoa,

flpegnomena MeroArrna reJreBlral{ouuoro trarpyJrf cBepxroBblx r lra6paunr,rx raJrari-
?unax. Vxaer,rnaercs Ea BoaMolr(Eocrb otreparr{Bnoro o6uapyrr(eErrx .Epnrlx cBepxroBr,rx
uo uao6pameErrro raJrar(TtrItrI Ea reJreBr.rarrorrroM sl{llaue. OnucaE MeroA, troaBousrouui
pertrcrpupoBarb c troMoqBlo reJreBrrarrounot crcrelrbr cpaBrrlrreJrrso cla6bre rrcrotrHr.rxlr
oBera B EetrocpeAcrBeuuot 6anaocru or .flpfirrx o6r,enros.

ON THE APPLICATION OF TV FOI1 THE SEARCH OF' SUPERNOVAE, bY
A. N. Abramenko,tri.l', Prokofieua.- The method of TV patrol of supernovae in the se-
Iected galaxies is proposed. It is possible to see bright supernovae on the TV screen. 'I'he
modification of read-out,which allows to see a faint,source neara bright one, is described.

tr4cuonr,eosaurre B acrpolroMr4l{ 'r'eJreBr,rauolrr{brx MeroAoB B pflAe cilyrlaeB:
nMeer rrpeuMyrqecrBa rrepeA o6marHofi Sororpa$r.refi 17-41. 3ro uoasorser
yrxe cefiqac ilepecMorpert MeroAr.rxy Her(oropr,rx acrpol{oMl{rlecxrrx Ea6Jr}o-

Aer{r4l,1, a r4HorAa rr rocTaBr{Tb HoBbre 3aAatII4.
34ecl paccMarp[Bae?crr BoaMo]r{Hocrb opraHllBar{r4r,r rlarpyJrtr uB6paHr'IEIx

raJraKrrrn [5] c qenrro o6napyEtenr4.fi BcIIBrrIreH cBepxrroBrrx. IIpu aroM npeA-
JIaIaeTCfI I4CIIOJILSOBaTb IIpeI{MylqeCTBO TeJIeBI{31{OHHOTO MeTOAa, COCTO.flUIee

e 6o.rrE,uolr coxparqeur{I4 axcnoarrqrntr trr B BoBNro}r{}Iocrl4 Br{ByaJrLHLrx Ha6JIro-
AeHr4fr cra66r,\ o6GeItrrie.

flpolpaltna Ea6ilIoAenuft raJraHTI4r(, cocTaBJreHr{afr AJrrr reJreBrral{or.rHoro
rrarpyJr.B cBepxrroBbrx, AoJrlr{Ha yarr4TblBa?Ir cnequr}uny anlaparyphl Id trpl{Me-
H.fleMoro N,reroAa: HoporHr{e 3Hcno3r,rqr,rr,{ ilpu djororpac[r,rpotsaHrrrr cila6brx
BBeBA, Ho He6oJrr,Ixoe pa6oqee nore. fIpe4"rrarae},rafl MeroAr{Ka AoJr}r{Ea r{e Ba-
MeHfiTb, a AOIIOJrr{.ETE, yC[erUHO r{CtrOJrbByel,rr,rC CefiSaC MerOAbr rrOr.ICHa CBepX-
HOBr,rx c rroMorqr,ro IxupoHoyroJrbrrbrx reJr0cHorroB [6.] . floarouy ocHoBrroe
BHLrMaHr,re AOrrlr{Ho 6r,rrr, y4elcr{o IIpocMOTpy ra.rranTr4n, He BxoAtrrq,I{x B cltofl-
JIeHr4ri I4 o6brr.rHo Ee BHJrroqaroqr4xc.s B rrporparr\{y (I)ororpa{r4alecHofi cryE{6br
cBepxrloBbrx (npra cpanur4reJrbHo 6onrrunx ancrroarrlurrrx rpyArro o6ecno.rnrb
na6;rro4erIufr Mrrorux oArrrroqHbrx raJraHTr.rr().

B cs.flar.r c reM, uro 6oilsuofi raurepec [peAcraBJrrrer crrenrpocxotrraqecnoe
r.lccJreAoBarrr{e cBepxHoBbrx B6Jrr{3r{ MaHcr{MyMa r{ Ha BocxoAarqeft BerBlI HpI,l-
Boft rax 6recra, ocnoBrloii BaAarrefi reJreBr4ar4or{Horo rrarpyJrrr il{oErrro cqrrrarr'
o6uapyxreuue spxr.rx cBepxr{oBrrx. Oxono 70% ornpbrrtrrx cBepxuoBEIx,
6uecH xoropsrx flpqe l5'" [71, HaxoArrrcfl B flpr(r{x raJraxrr.rxax (apue 'L4'").
rIoal'ouy, Br4ArrMo, qerecoo6paBHo AJrrr reJreBrrarroHHr,rx Ea6JrroAesufi or6rapars
roJrbKo Taltr{e raJrar{rrrnu. tlro6rr yBeJu4rrr4rb BepofTrlocrs o6napymeuua
cBep,YIIOBr,rX, I{O}r{HO B nepByro OqepeAb Ea6ilIOAaTL IaJraHTr4Krr TeX Tr4rrOB,
B r(oropr,rx qacrora Bcrrbrrrren BeJrrr(a. (Hanpuuep, rro AaHrrr,rM B. B. Hyxap-
xr.rna [5] Ii B. A. Au6apqyuaua [B], qacrora Bcrrbrruex cBepxuoBr{x B crrrr-
paJlbHr,rx raJral(Tr{Hax sbrcoHoft cBerr4Mocrr{ Tr4rroB Sc, SBc Aoc'r'uraer o4nofi
Bcrrhrrrrxr{ aa 20 uer.)



Bcexcn.srcxr,rii [3] Br,rABr4HyJr npeAtroJro]fieHr{e o6 DJrer(rpoMarurarnoli npn-
poAe cr4HxpoHHbrx o6paaonaurlrl. ,(o6pono.nrcxuii [6] uoxaaa.n, tlro BJrrrflHtr{e

corrporr4BJreHr{.rr Me}rinJranernoii cpeAbr He Mo}Rer rroJrHocrblo o6tacuurr ua-
,6nro4anruerocfl cMerr{eHr.rfl cr{HxpoH r(oMerr,r Mpxoca 1957d.

Ta6:ru11a 5

BOCT.

4 cpeAE.
3aII.

BOCT.

b cpeAE.
3AII.

cpelH.
tl

3aII.

, cpefiE.
d aarr.

0,6178
0,6450
0,6708

0 ,700t)
0 ,7300
0,7592

0 ,6701
0,7057

0,766r
0 ,8{J06

0,07393
7297

7728

7810

8306
8362

7864
7826

8863
0,09420

128
1.26

134

135

t44
, t45"

136

135.

{53
163

Paapa6orauuax Hotrur [6] enexrpoMarrrrrrHafl reoprlrr r(ourleBr,rx cr{Hx-
pou o6rxcn.ser cr,lcTer\{aTl,rqecHr,re yKJIoHerrr{.rl na6.rrro4arorqr{xc.fl B rto}Ierax
cI4H\pOH Or TeOpeTrrqecHr,rx TeN{, trTo II6IIIeBbre aIacTUrIbI roJroBbr, I4oHl{srrpoBarl-
Hr,re rroA 4eficrnuerr yrrrpa$lloneroBoro fi Kopnycr{yJr.Epuoro rraflyqeHlrfl
Co;nuqa, ycnoprrrorc.fl B nJraBMe rBocra r{ BErJreraror uB roJroBr,r co cxopocrbro
noprrAna 70 rcatfceru B HarrpaBrreHr{rr BAoJTE' froroxa rrrraaMr,r.

OTluano rr era reopl.rfl, Har( u arrrcro MexaHusecxatr, Hecloco6na onracarr,
noBeAeHr{e cr{creMbr noJroc r(oMerbr tr{reita-CeHu.

fIo-nr,r71urrouy, cnoeo6paaue ABldlr{eHr{.rr (cr4lrxpoEHr,Ix) o6paaoeanraft B

HoMere tr{xer,la-Cexn cBflBaHo co cueqlr{urrHoc1610 rrpoqeccoB 1116poca BerqecrBa
EB,rApa, ar(Tr{Br4arrpoBaHHoro 6luaHr.rlr [poxorfiAerlrreM oHoJIo Coruqa.

30 roa6pr 1966 r.

t.
2.
c

4.
5.
6.

"fttrcparypa
Sky and telescope, 1966, 31, 1.
Sky und telescope, 1S65, 30, 6.
C. lt. Bcexcs.{1'cHIii. Acrpou. rm., 1959,36,3.
C. B. O p rr o B. Itouetrr, |TTI4, 1935.
A. A. Ab u e r n o. tr{cc.negoBarrre noMer tro trporpar{r{aM MICC. }tneu, {964.
O. B. A o6 p oB orr r, cn n ri. Houemr. 14a4-no <Flayxa>, 1966.



I

flpo6xrre rereBr.rauoflnr,re na6rroAerrr{.8 raJranrr{K 6uuu uponeAeHBl HaMIr
secnoii I{ JreroM 1966 r. I{a reJlecfioue A3T-7 (D : 20 ctt; F : 2 n). Tpy6a
TeJrecKorra r{ IIptreMHa.E TeJreBr{Br/roHHafl roJroBKa [2] xpeuraJrr{cb r( o6rqefi una-
re, r(oropa.fl 6rrna yc'ranoBJreHa Ha rrapaJrJraxu{qecr(oM rrrrarr4Be AIIil-S. @o-
KyctrpoBxa trpor.{BBoAr4Jracr rro yfipenJreHr{r,rM Ha nJrare rlanpaBr.sroulunr. Bcx
reJreBr4Br,rotrEarI crlcrer{a (6roxr,t paBBepToH, ycI4JIureJIr{, BIdAeo}roErpo,r-IbHbre
ycrpoitcrna lr r. A.) pacrrorrararracb B rroMerqeur{r{ Ha paccrorrur,rrr oxoro 30at
or reJrecxorra. B upuelruoft roloene 6slo nprlMeueHo He6oJrr,uoe EJrexrporlHo-
olrr.rqecxoe yBeJr[qeHr{e, B peBy"rrbTare qero DnBr{BaJrerrrnoe {onycuoe paccrofl-
Htrre re,rlecmorla cocTaBl4Jro oxoro 5 ,az,

cDorolpar{rupoBaHr{e c anpa}ra Krrrrecxorla [por{BBoAr{Jlocb anrlaparou <3e-
Hrrl) c o6oexrnsol{ <}Onrarep-91. I4cuorr'eoBaJracb r{cJrr(oBeprrrrcrar rIJIeHr(a
ruua <Munpar-2001. Pa6o.rec rloJre crrcreMrr (20' 120') ta rlJreHr(e lIMerIo paa-
rrep 25 X25 nn,. Pasperuarorlag cuoco6uocrb cucreMrr (uo I{BMepeHrrrIM Ha
u;reuxe) 6u;ra 10 rumpuroof ui,t, T. e. oxoro 5".

Sxcuosraqlr.a ua rpo'roueHxe BaAaBaracr, (r.rrarxrtoBllM BarBopoM, ycraHoB-
JreHrrr,rM nepeA o66exrraeoN{ rporoaunapara, tr{ cocratsJrr{Jra 30-60 cenr. flp-
Irocrrr cBerreHr{fl eHpaHa HrlHecr{ofia Bo Bcex cryqa.sr uo46upa;racr, raxofi,
.tlo6u frJrorHocrt, $oua ua cur{r,rna\ 6rrra onono 0,3.

Aon Brr3yaJrbur,rx ua6.rrro4eur,rri r,rcrroJrbBoBaJrcfl nr{Hecnorr c AJrI{reJIbIrr,rM
frocJrecBeqerrfleM. 3To o6ecne.Ir4sano y4o6noe paccMorpeHr{e raJraxrrrx r{ BBeBA

r{ AaBaJro BoSMo}nHocrb cpaBHrrBarr, lrao6paxeHlrfl raJraHrrax c {ororpa$ualru,
rroryqeuubrr,ru par{ee c or(paua aroit ycranosxn.

flpour,rqaroula.s cuoco6nocrl arrrraparypbl orrpeAeJrflJlacb B rex lr(e pe]KIlMax
pa6orr,r cytrepoprrlnona, B noropbrx na6,rroganracb raJraxrraxra. 3ro AeJraJroct,
rro cHraMr(aM clrorrJrenr{fl M 3, noryueHHbrM B Te }rie nouz. IIpn {ororpatfrapo-
BaHr,rr{ c enpaua r(I4Hecr(o[a c ancfloBr{rtruefi 30 cen. Ha cHr.rtrfxax, flo.rryseHullx
B pe?rir{Me rrelpepr,rBr{oro cqr,rrr,rBauua (clr. uranre), yBeperrHo o6napytHranarorcrr
BBeBAbr 15* ,5 , a B pe,:Rrrl{e rraftorrrreHr/rrr (cu. uuxre) - 16* ,5-17* ,0. l}uayarrE,Ho
Ha snpaEe Hr4rrecKo[a B eTolr peE(rrMe xopomo Br4AHr,r BBe3Ar,r 4o 15*,5. Or-
Merrrtrr, qro yHaBaHHa.fl rrpour{r{aroqa.E cnoco6nocrt sa l*-2* Er{xte rrpr{BoAI4B-
nreircs panee [3]. 3ro cB.flBaHo c reM, rrro rrpr4 ua6rro4euraax raJraKTr{R AJra
yBeII4qeHUfl mUpOTbI CI4ICTOMI'I [pI{xOAIITCfl CHI4}I{aTb IIOTOE{I{aJI COTKII ME-
lueurr cyfiepoprrrxotra rua 1-2 s rro cpaBHeurrro c o6rrqur,rlr peE(r{MoM.

B onr,rrnrrx Ha6rroAeHufl,r raJraxTr4n yqacrBoBailo ABa uenoneHa. 04rar
IraxoArrJrc.E onojro reJlecrtofla, gpyroft 

- B uoMerr{enrrr{ y reJreBr{BrroHnoft ctofi-
xu. flepanrfi naBoAr{n reJlecnorl ilo HoopArdrraraM rra 06racrb raJraxrrrltrr, Bro-
pofi paarrcxr,rBaJr raJrar(rr{ny B noJre Bpenr{.fl, Br,rBoAr{Jr ee B rlerrrp uorn u $o-
rorparfrapoea,r. 3a BpeMrr axcnourrpoBaEufi oE paccMarprrBan uao6paxteuue
TaJIaHTIAHII Ha 3l{paHe RI{EeCHOIIa, CpaBHI{Bafl efo CO CHI4MKOM, [OJIyqeEELIM
parlee.

Vcrauosna AfIIl[-s fioaBor.sra HaBoArrrb reJrecr(ofr rra Ey]nuyro o6nacrs
c roqEocrbro onoJro 10', raH.rro n 6olrur{HcrBe cryqaeB laJraxrrrna cpaay o6ua-
py?finBaJracb B [oJIe Bperrr4.rr reJreBlrBr4ounoft cuc:reurr. flpaxrrauecnze ua6nro-
.-4eHl4fl [OHa3aJrr4, STO B CpeAHeM AJIfi IIOJIyqeHr4.E CIIT4MnOB IaJIaHTI{r(I{ C yqeTOM
BpeMeHr{ rra npocMorp uao6paxreEufl rra Br,ruocrroM MoHrrrope r{ BpeMerrlr Ha
nepeBoA rerrecxola r{a Apyryro o6racrr, ueo6xo4ranro 4-5 nruu. 'Iaxrztu o6-
paBoM, aa 8 .{ac. na6.nro4euuft Mox{Ho npocMorperb r{ floJryrrr4rs {ororpa{rar
or(oJro 100 ra;raxrux. Boalrorxuocrt, BrdayaJrbuoro ua6rroAeur4rr Ha BTopoM
r\roHlrrope o6ecne.Iueaer oneparr{Buocrb raxoro [arpyJrfi cBepxrroBErx. I'aran-
rr4xa, B Ho'r'opofi na6lro4ateleM BarroAoBpeHa cBepxrroBafl, Molr{er 6r,rrs npo-
cr{o'rpeEa n c$ororpaSlrponana rrecxoJrbxo paa B reqeuue aroft rr(e rrorrr{.

,(.n.a yueurmeHr,r.fl rroreprr BpeMeHr{ Ha ycraHoBr(y reJrecxorra Ea o6racrb
, Or-aa"ilr, qro lrailreEeurre Dr{crroarr4trrr lrpu (fororpalprpoBarrrttr c anpaEa ftrrnecriona

'B rlpeileJrax 30-60 crr npaxrllqecfi[ ue IrBMegrrer trpoalrqaoqefi cnoco6uocrn crcrelrr,r [3].
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raJlaRTrrnr{, a TaI{I{e AJIR Cor(parrleHr{fr rlr{c.rra Ha6lroAarerefi Ao oAHoro aleJro-

BeHa, qpe3BbrsafiHo BalHHo HaJIuqIlIe TeJrecHorra c aBToMaruqecHr{}r r.rJrr{ xorfl 6br
rroJryaBToMarl4rlecxr.rM rraBeAeEIaeM no HoopArrHaraM. Toquocrr, ycratroBr(r4
Te.rrecxofia rro BaAaHHbrr{ HoopArluaraM Aocraro.rua -] 2-3'.

II
Ha6mo4enun raJrar(rr4r( c fioMou{r,rc TeJreBrrarloHuoii cucreubr Bcrpeqalor

pa4 cueqra$r4rrecxr4rx rpy4uocl'efi. tr4anecruo, rrro cBeronor,i 4r,ranaaoH, oAHo-
BpeMeHHo perrlcrpr{pyenrrrfi cyuepoprr{Horror,r, HeBeJrlrr(, a rairanrl{}rtt - o6's-
er(rrl c 6orruralt treperraAol}r flpr(ocTr{. }tporrre Toro, oco6eHr{ocTbro TcJIeBrrsIIoH-
noii annaparypbr rrBrrflercrr yBeJrr.rqeHr{e paBilrcpoe r.rao6pa;menrnii BBeBA c yBe-
rl,lrreul4eM rax 6.uecxa [9]. Ec'rec'rBeH]ro, aITo cr,rJlbHoe yBeJri,rrIeHI,Ie Alrarlerpa
raao6pantenrax xpHoit o6nacrra flApa raJrar(Tr{nr,r rrcr(Jrroqaer' trrB paccllorpeHl{.tr
6nlrsxrle n uefi o6rerrr,r. I.[e6onr,uroe yBeJrr{rreHrre (rorolrerplruecnofi Ixrdpo?I{
CI,ICTCMI,I, HAH OTI{EIIAJIOCb BI,I[IE, AOCTI TAJIOCb TEM, AITO HA CETI(Y ]\II4MEI{II CY-
nepopTr4l{oua noAaBarrc.s 66ntlttyit orpr4rlaTeJrlnnrfi uoreuquar. Tox ny'ra,
crIr,rrLIBaroilIero rroreurlr.ra;nsur,rfi penr,e{ c trrrrrxeHr4 cyrrepopTLrHoHa, TaH}r{g
cJIerKa yBelruaII{Barca. O4uaxo, HecMorpfl r{a raKI{e r{Br,reueHr{.s, $orouer-
pLIqecHafl rlrl4poTa TeJIeBrrBrroHuoll cracrelrbr Bce txe ocTaBaJracb ue4ocrarounoli.llro6rr c6ofiru aror HeAocraron, 6bura onpo6oBana lreroArrna Sororpa{upo-
BaHI{.a raJrar(rr4n B AByx pex{rrr{ax. flepnrut peir{r4M - HenpepbrBHoe ctltrrrbl-
ItaHI,Ie lrnSoplraqr.u,I c Nrrr[reur{ cynepoprr{HoHa. B arorr pexrrMe rrpr{ Bxcrro-
But.U4rr na (roronnenxe I '- 30 cen., Ha cHr,rlrne cyllr.rrrpoBaracr lrrirfopr[aqrlrr
375 'i'enenuaI{oHrrbrx KaApoB. B'ropofi pe}fir{}r pa6oru - Haxorrreuue roreu-
III4aJrr,HOIo pe;rle{a Ha rrr{lreHr4 cy[epoprrrr{ona (uplr (aarrepror,ID Tor(e cqLI-
TblBaroqero ryua) u [ocJleAyrorqee ero cqr.rrr,IBaHr4e B TerreH[e o4Horo KaApa
[2]. Os [pI4MeE.EJIc.fI AJ]fl perrrcrparlr4rr 6onee cra6r,rx neplr(repulinmx o6na-
cr:eft raranrux, B aroM cryqae, upr{ BpeMeHrr HaxonJreHr4fl t,, : 0164 cen.
tr oxcrrosuqrrvr t :30 cex. na drorouneHr(e cylrMrrpoBaJrocb roJrbno 1r7,HaApoa,
qTo rIpI4BoAr{Jro K Hecr(oJrbno MerrbrrreMy ocpeAHeHr4ro ruyMoB. Itpolre roro,
paBpeIIIeHlle Ea 3rr4x cHrrMHax Eecr(oJrbno xyH{e r{3-3a pacTeKaHr.rfl 3apflAa Ha
rrr,rureHr{ trepeAaroqefi rpy6xlr (oxram4eurae He rrpr{Meuar ocr).

B npoqecce orpa6o:rxlr arofi lrerograxr,r na6nro4esufi 6rrru noJryrlerrhl cHr4NI-
xu 30 raJraxrtrK rrrrroB Sb u Sc. Hexoropr,re r{B rrr4rx npr{BeAeHbr ua r[ur. 1-5.
Ha cur,ruxe rarlanrrrnr.r NGC 7331 ($ur. 1, a) , uo.uyueuHolr B peE(r.rlre r{eilpe-
pLIBHOIO CqI4TLIBaEILfi, fllIpO IaJraI(TI{Kra Ee6Oltr,luoe }I areTxO BLIpa}r{el{HOe,
nepra$epnfiunre o6lacrn c;ra6r,r; B pelr{r4}re uaHorueuua ($ur. 1, 6) xopcrruo
Br{AHEI uepra$eprafiur,re o6lacru, Baro r.rao6pameur.re .EApa noflyrrr{Jrocb yBeJr}I-
TIeHHrIM rI c reMnbrlr rrflTuor\r nocepeAr.rHe (as,neuue (ilepecBerr(rrD). )/ NGC
5194-5195 ({rar. 2) o6.rracrn rrAep rracroJrbrio .apxr.r, .rro s o6oux pe}rir.rr,rax oHr{
IOlyqI4[I4cb B (nepe0Berl{e), oAHaHo AI{aMerpbI LI\ B peE{LI}Ie Helpep},IBHoIo
ctII{rbIBautr{.fl cytrIecrBeHHo }reHbrrre. B uexoropr,rx cryqaflx rrpHocrb rlerrrpaJrb-
nrrx o6nacTert ranaHrr.rH \'raJra r,r CHI4MI{I{ B pe1lil{Me HaHonJleHr,rfl rroJryrlalorcrr
Aocrarorruo xopour,rilrr4 (6ea <nepecaerHlr>).3ro ar.r4uo na $ilr. 3,4. B Apyrrrx
cJlyrlaflx (uanpulrep, {ur. 5), uao6opor, 6onee upr,reMJreMr,r cHr{r\{Hr{ B pe}firrr,re
HerrpepbrBHoro caII{Tr,IBaHI{.fl ,

TaHrau o6paaou, AJrrr ilor.rcHa cBepxHoBbrx c rror{ox{bro rerreBraauonuoii
annaparypr,r Llox{rro rrpoBoAr.rrb ua6nro4eHr.r.E raJranrr,rH B AByx peH{r.rNrax,
orJrl4rlarolqrrxc.fl Apyr or Apyra no qyBcrBr{TeJrrrHocrra, Ilepexog c ol\Horo pe-
,nI{NIa Ha 4pyroft HecJro?r{eu u Baur{Maer HecnoJrbr(o ceHyHA. flo nrr6opy ua-
6.nro4are.na KalI{Aa,a raJranrr,rxa Sororpa$upyercn ,ru6o e o6orx pe}r{r4i\{ax,
ilu6o s roM r4a HI{x, r(oropr,rii, lo MHeHrlIro ua6.rrro4are.,rfl, flBlrtrerctr ualr6o"nee
IIOAxoAfltr{rrM.

III
rlpeg.uorxeuuaa Bbrrrre perrdcrparlr,rr raJraHrr,rH rryrer{ rrx AByr(parrroro.

$ororpar[zpoBaHrr.E r{e Aaer BoaMo}r{Hocrr{ paaperur4rr, cna6sre BBeBAbr B He-
rocpeAcrBerrnofi 6llraocrlr ourpKort o6.nac'r'lr trApa r,r, HpoMe roro, qacro rpe-
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@rm. 1. NGC 7331

o - EerrpepblBurlll lle)fiuM (t: 30 crrri); 6 - llellulM rraHotrJreHurr
(r,i.: 7'2 ce'r;' L : 3o cen)

(Dur. 2. NGC 5194-5195 (M 51)

a - rrenpepbrBrrr,rl:I per{t4iu (l : 60 ce}r; 6 - 
penrlru rIaHoIrJIeIlrIH

(tn : 0,6 celi, I : 60 ceti)

4)rr. ll. NGC 5457 (X,I 101)
Pemuxr rrafiofire[r{fl (Trr : 0,6 ced, I : 60

I

ilt



(Dnr. 4. NGC 5676

rIaHorIJIetllltl (TH : 0,6 ceti, t: 30

@nr. 5. NGC 5907
Henpepr,Irnl,il PeEu{lt (t : 60 cen)



(Drrr, 7. Tereslranoufibre cfirrNrr{rr recra D pa3fiIlqubrx pefltlrr{ax (L : 30 cer;)

o-trctrpepblBill,It pcnrlr:n;6'.-pr:ltrtru rraHotrrelu{t{ (tr,:2,5 celi); s-pextrr,lt ltolriiuttupoBallltoro
0q!ITLIIIaItIIfi ('[n : 2.5 cer,

@ur. B. Te.nennanorrurJe cHrr[{n[ taJranrl,I]tIr NGC 2903 B paanlrrrl{btx per{ltx{ax (t : 30 cen;

rla reJlecnolle MTM-500, D : 500 ttn , [oHB:4 'tr'
cr- Eefll]cpblElllrii pcaiulr; 6 - lleHiI{M Irati(lrtJrelIlIs (an:0,6 cen); a - perttllrt xoltouttlrpol}aFrtroro cqrr-

ThIIIaIIITH (rrr : 0,6 cet;)

@llr. 9. Cuur'rnr,r raJrarirrrr{rr NGC 3389 (, : ;J0 cerr; peml,n\r rtorrdrrfiIrpoBarruoro cq]'rrbrBarrrrE'
t,, : 0,7 cen)

o - cHrrlroH rrorryqeu 2.II 1e67 r.; 6;fX"T"\X,?{J":]lL,:ilj;i 1e67 /. {rpcrHoll vr{a3arla cBepxIIoBaE,

C r-
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6yer 4nyx {ororpa{uir npr{ paaHbrx per+{r{Ma,\ pa6our oyilepoprrrr(olra. Hl.rnre
orrl{cblllaercfl MeToA <xou6r.tuupoBaHHoro)) crrlrrlrBaHLI.E noreHqlaaJrLHoro peJl,-
e(ta uurueul4, rloBBoJr.flroqufi B IdBBecrHoli liepe ycrpaHr{Tr, arr{ HeAocrarr{r{.
On cocrorar B ToM, qro [p].rMeHflerc.E pa3Jrl4qHoe BpeM,fl IraxorrJreHrrf AJr.fl pe-
tldcrpaqr4r,r .flpKrrx rd cra6brx o6rexros. IIoreurlr.ra;rrusrii pense{ or rllr{r4x
o6seHroe HaxanJrrrBaercfl B reqenrle oAr.roro rtaApa (ueupeprrnuoe curarr,rnaul.rt),
a o'r cna6r,rx - B TerreHr4e Hecr{oJrbnr{,{ (unorr.rx) r{aApoB. TaHulr o6piilr0u,
rlpoI43BoAtrl'cfl HaH 6r,I HI{BeJrr4poBaHI{e (nnrpanHunauue) noreHrJr,raJrbHoro
penr,e{a or clra6rrx r{ or .rrpxr4x o6bexros 1.

Ocyrqecrnrelrrre aroro MeroAa Aocrr,rraerc.fl cJreAyrorqr4r{ o6paaorr. Ha ceL'xy
I\{I,IUIeHII CynepOpTr,rHOHa IIOAaer0rr OrprrrlaTeJrbHoe Hanpfr}neHr4e, rrpr.r r{oTolloxr
npor,rcxoAr{T Henpepr,rBHoe crrrlTr,rBaHxe rroleHrlr{aJrr,Horo perr,e$a, o6paaonau-
noro 6o;nee .rrpnr4rlrr{ ri6reHraur,r. tlepea Hcxoropbre npoMe}r{yrnu npeueun (t,,)
Harlpfl)I{elrlre Ha cerr(e Mr{IleHr{ yneJrr4alr,rBaerca (ua BpeMfr oArroro reJreBr{BIIoH-
Horo r(aApa) ra upoucxoAET cqr,rrr,rBaHr4e noreHrlr{aJrr,Horo peJrbedra u or cla-
6rrx ra or tlpr(I4x o6lr,exros. Tanr.ru o6pasou, orrrrcbrBaeMbrit uero4 xolr6uuupo-
BaEI{OIO CqUTLrBaHr,r.S npl,rBoAr4T K r,rcHyccTBeHHoMy yr{eHr,rueEr{Io IIepcnaI{a
(paanuqrr) BeJrr4qrtHbr rroreHr{r.raJrr,Horo peJrbe{a or flpnux ra or cna6r,rx o6r,-
enroB, yBeflr,rrrzBarr Ar{anaaor{ flpr(ocrefi, oAHoBpeMeHHo perrrcrpr{pyeM},rx cy-
rrepoprr4norroM.

Yctpoficrno, o6ecneuranarcrqee raxoft rou6r,ruraponausr,rit pexrr{r{ pa6orr,r
cyfiepoprr4r(oua, rloBBoJraer: a) peryJrr4poBarrr u l'oqHo r4BMeprrrb Hanpfl]r{errr,1fi
cerKI4 r{r,rtrlenu; 6) 14BMeH.srr, AJrrrreJrrrHocTr; HaHorrJreulrx uur[op]raqr4r,r (t,,)
o'r 6o",ree c,na6rrr o6teHron B flpeAeJrax 1-1000 reJreBr{BrroHr{r,rx r(aApon;
r) r.ralreuarb AJrI4TeJIbIrocrb llMrlyJrbcrroro rroBr,r[relrrlfl Hanpfr]fier{url Ha cerr(e
Mulueurr ot 1 4o 3 Hagpon (uy.rruzft peByJrr,rar rroJryqaercrr npz llJrr{reJrr,Eocrrd
r2tMrryJrr,ca B oAr{E KaAp); r) <aauzparb)) nr{trecKorr Ha BpeM.E rlaHonJreHr{fl r,rE-

$oplraqrar or 6onee cna6r,rx o6bexros r[ ocyqecrBJrrrrb ero (noAcBerr(y) Ha
BpeMfl I{MTIyJIbCIIOTO UOBr,rlreHI{.rI Hanp.E}r(eHlrfl rra ceTKe Nrl4rneHu. 3To AaeT
BoBMolnEocrt, trpoBoArdm $ororparfr4poBaHr{e 0HpaHa roJrr,Ho rorAa, r(or11a
Ha I{eM oArroBpeMerrrro BI{AHr-r r cla6nre r4 .trpxrre o6rexrr,r. ,[na ocpeguenun
rxyMoB Molr{Ho, ocraBrrB BaTBop dtoroaunapara ornpbrrrrM Ha BpeMrr f , cyuuu-
poBarb tro6oe KoJrtrqecrBo reJreBr,rarloHrrr,rx r{aApoB.

Onucr,rsaeMa-rr MeToArrHa 6r,rta [poBepeHa n ra6oparopHbrx ycJroBrrflx rro
oHI{MKaM crleqr{aJrbrro usrorogileuuofi ucurrtarenluoft ra6[r4r1r,r (recra)
(Sur. 6). I{eurpatrunfi osail recra r{MeJr paaMep 0,4X0,3 Mat, LL rrpotycr(aHr,re
h: l00o/o; r(pyx(or( AraaMerpoM 0,! nn, pacnoJrolr{eHur,rft ua paccrolurrr{
0,2 tttw 

^or 
r(par oBaJra, IrMeJr upotrycxaHr4e pz:7Oo/0. ,(na uo.uoc [polycnaHr4e

Ps : l0/0 . \"ecr paBnoMepEo ocBerrlaJrc.fi narruo.rHoi.i, tr{ ero raao6parxeurae npo-
efiTrapoBarocs ua rfor.oxaroA cyflepoprrrr{oHa n uacurra6e t : 1,

Ha {ur, 7 npzne4eubr rprr reJreBr4BrloHHbrx cHlrN,rra recl'a. I{a $ororpa$uu
Tec'ra B o6r,r.ruou peH{r{Me l{elpepr,rBHoro crrrdlr,IBaur.ra ((]ur. 7 , a) lrr'utt.ii. ue
BI4AHO; cla6an rotlHa eABa HaMerlaerctr. Ha cuulrxxe recra B pelr{r4Me Eanon-
Jreufitr rrorer{qlraJrbHoro peJrr,er}a na MI,rItreHr{, ocyu{ecrBJrtreMoto BarrrrpauraeN{
ToHa flyqa cynepopTr,rxoua (t,, :2,4 cett), r,unwu Br4A[rr,r xoporuo; rrao6paxre-
rrrle }I{e rleHTpaJrr,Horo oBaJra pacrrJlbrJrocb (tnepecnerxari) u saxpuno co6oi,i
6olee cta6yro roqny ({nr. 7, 6). B perHnlre xora6lruupoBaHuoro cartr4rHBaHrr.E
(tn: 2,4 cerc,) xopouo BrrAHr,r JrrrHrllr 14 rorrxa ndruai.flp1qoro r{eH'r,piurE,r{or.o
ona.na ($ur. 7, a). Paauepbr qeHTpaJrbrloto oBaJra HaMHoto MeHr,[re, qeM Ha
cHI4MHe, noryrteHHoM B pelnrrMe rraxonJreHr4.fl (c\vr. 7, 6).

Ilpe4raraenrafl r{eroAr.rna, yBerruquRa.fl ArrarraBorr ,rpxoc"efi, o4noepeueu-
Ho perllc'l'pl4pyeMblx cyfiepoprl4lr(oHoM, Aaer llosMoll{Hocrb perl,rcrpl{poBarb B
EeuocpeAcrseHuofi 6taaoc'rn or spKoro o6ren'ra BHarrr4rerbHo 6o.nee cJra-
6rre (n 100 paa ro raurerpanr,uoft apxocr.u) roqecHbre o6rexr.rr.

1 Cnoco6r,r r.raMerreur.rfl Al{atraaorra
oprIrItorroM, orrrcaubr JlrrsnnrcrogoM

xpHocrefr, oAEoBpeMerrro
[10], a raxxe flhyspcou
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perrrcrpnpycMr,rx cyil(.lr-
tr Ar'ixelcou [1 1 ].



(Dnr. 6. I4cnsnarelr,uurt recr.
Macnrra6 {0 : I

IIpr aronr, noueqno, rrcTr{Euoe pactrpe-
I(eJreHr{e r{HreHcrrBEocrefi B rrBo6pa}r{eEr.rtr
o6rexra Eecr(oJlbno r4cr(a)fiaerc.E, oArraHo B
rrpr4MeEeEr,r[ fi trarpyJrrc cBepxrroBLlx, rAe
AocraroqEbr upr6nnxteuHbre oqeur(r{ .Epr(ocrr.r
I,r Balr(eE rlanr o6uapyE(errrrE cBepxEoBofi,
rlreroA HoM6trEEpOBaHrIOrO Cqr4rr,rBaEtrfi [peA-
craBJr.rrercfl npneMJreMbrl.r (cu. {ur. 8, 9).

Eqe 6o.nr,uyro ar[{eHtunuocrr, orrr4caE-
IIOIO MeTOAa MOETEO oEtrrAarr, rlpu [pI4Me-
HeEUr{ OXJra}HAeHrrfl cyrrepoprr,rKona.,(eno
B roM, qro [pu o6usnoft ancnJryaraquounofi
reMtreparype MErrreEE cyrepop"rdnoua (f 30--
-f 60") BaprrA, o6paayrorqufi uoreuquanr-
nrrit penrecf, 6rrcrpo pacrexaercfl. 3ro ue
Aaer B.oSMOE(TIOCTI4 yBeJII4qLITb OTIIOUIeHIIe

6b,x o6renros H o BpeMerrrr 
"^,.:X;T:?X 

:i."ffiXT""ffi1""XT1X1",,iilI3;
r(oueqHo, yMerrbrur{Tb AJrrlreJlbuocTb TeJreBr{ar[oHrroro r(aApa, EO ETo Uorpe6yer
pacurr4peHr{.E fro,rrocbr Br4AeorpaHTa, qTo rpyArro BbrrroJrEr4Mo. Tpe6oaauua x
oxJIaffiAelrldlo AeJIarorc.fl oco6euno o6gaarear.ur,rMrt rrpr4 AJrr{TeJrr,HErx sa6nro-
}(EHI{,flX .TIETONT, ITOIAA BPEM,E A{$EXITANUOIO EAHOIIJIEEIT,E HA MIIIIIEHI{ YMEIIb-
Iuaerctl 4o 4o.nefi ceKyHAbI. Ilpone4euuue HaMr{ anclepr{Merrr6r rro oxJraE{-
AeHr.lrO Cytrepoprr,rHorra rr4rra JIU-211 ror(asarrr{, qro npl{ oxJra?r{Aerrutr
o6naurw Mr{r[errr4 4o 0---3' BoBMo]nHo Ear(o[JreHue go 60-80 cen.

Pea rourapyr rrsJrolr(eHr{oe, }ro}r(Ho cAeJrarr, cJreAyroque BbrBoAbr.
1. Tetrenlraraouunrft trarpyJrb cBepxHoBlrx B r4a6paEubrx raJranrr{r{ax Mo}r(-

Ho ocyqecrBJrflrb na ue6ollruor,r reJrecnoue (D :20+-30 c.aa) c Soxycnrru
paccro.rrHr{ew 4-5 nt,.

2. B relesraanounoft cr4creMe )r(eJraTeJrbrro ilplrMeneEr{e xon6rauraponan-
HOrO CqurhrBaHlr.fl r4 oxJrax(AeHr4fl cytrepopTr4r{oHa (ero nruurenu) xora 6nr 4o
TeMneparypbr onpyE(aroqero BoBAyxa.

3. ]Joarroxt,nocrr, Br4gyaJrbr{oro [pocMorpa ua6nrc4aeur,rx o6racreft 4na
o6napyxreru,Ifl cBepxrroBbrx BrraqrlreJrbrro troBbrrrraer orreparr{Bnocr:n pa6ornr
II BEPO,ETIIOCTE PEII4CTPAIIU U EAIIAJIA BCIIbIIIIKI{ (NOCXOAXU1A,E BETBb XPUEOfi
6necHa).

4. lrr,n ycuemuoft opraEr,rBar{uu pa6or (npoclrorp 100-200 raJrar(rux
3a Eoqb u rax SotorpaSrapouanre) xenarenbEo uMerb aBroMarraqecKoe trJrE
I]OJIYABTOMATI{qECHOE HABEAEHI{E TEJIECHOIIA trO BAAAEEEIM ITOOPAI-{EATAM.

B aan.rrro.IeErre aBropbr Bhrpalr(aror 6.naro4apuocru l. A. Cro.rr6oay aa
no]vlorrlb B r(oEcrpyKropcKrrx pa6orax rr B uoAroroBKe anuaparyphr n ua6.ulo-
AeHr{flNr.

17 gexa6pr 1966 r.
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AIIAAEMLLfI HAYTT CCCP
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/ Tou XXXVIII, 1967 r.

T.MHEft HOCTb CBETOBT,IX XAPAT(TEPI{CTU H
OOTOSJIEHTPOfl HbIX YMHO}KTITEIEfi

TIPI4 IICflOJIbSOBAI{IAII CITETA OOTOTIOR

9, IL a'el?es

C roquocrsro rre xyx(e l-1 % nocrpoerr,r cBeroBbre xapanreprlcrrrtr {otoyunorxnreneii
lrMI 62568, EMI 95028, (Dgy-64 n <DDV-79. trilay.rena uerrsefisoctb cBeroBhlx xapar{re-
prrcrrrn npn pa6ore lra rlJraro c.retnoft xapanrepucrlrHlr (D3Y rr ]rpu paaJrl,Iqsorlr c'reueura

ArrcHprrMrrrraqru. I{cclegouarra BoB}rorr{Eocr6 yBe.llLIqerrl,rrI AuEaMrrqecxoro AIratraBolra IIBUe-
paoubro cBeroBoro rrorora rryreM rlprrMelrerr'La Arrcxpr4Mrrrraqlrur. !-o_5aqqgg.vrg:_Ttgg y]_e-
.rrnseure AlrEaMuqecrroro ArratraBoua Boa4o]r(tro 4o 40 paa Ats EMI 62568, EMI 95028,
4o 20 pae grr O0V-64 n ,qo 15 paa Arrrl @9y-79.

A I,INEARITY OB' I,IJMINOUS CIIAITACTJJRISTICS OF I]HOIIOIIL]ICTRON
X{ULTIPLIEITS IN T}IE CASE OF TFIII IJSE OI,'ITIIOTON ACCOtTNTS, by L'. }.'t'e'
rez.-'Ihe luminous characteristics oI photornr-ritipliers EMI 6256B, DNII 9502IJ, O0)''-6.1r
and OD)/-79 aro constructcd with precision no lcss than _[1 o1o. The nonlinearit), of
luminous charactcristics in the case oI [he work at a plateau of accounL characbcristic of
a plrol.omrrlliplier anrI wiLlL dillolcnt rlt,groc of discrinrinal,ion is jrrvcsligatorl. llre lroi-
sibitity oI tlLc irrcrcasc of rlynanric diupnsorr of Llrc rrrcasuring.lrrrninous flrr.x lry rrreatts oI
lhe usc oI discriurinatir;n is invesLigatod. I I is slrorvn that such ari incroasc of dyuarttic
diapason is possible up to 40 timcs as rnuch for trMI 62568, Iitr{I 9502t1, and that isup
to 20 times as much for rDEV-64, antl for ODy-79 - up to 15 times as tnuch.

flpra uarr.repeHr,rr4 cBeroBbrx rroronoB 6orr,uoe SHaqeHr4e r{MeeT ,lII,IHefiI{ocTr,
cBeToBr,rx xapar{Tepr4cTuK 1 

{OTOyMHO}I(I4TeJIefi, UCUOnr,SyeN4LIX COBMeCTHO C

roc.re,rlyioli{eii perlrcrpr4pyloqefi arraparypoii. B pa4e pa6or ll, ll roHa-
Baro, qro xapaHTepr4cTuxn (D3V [pr{ r43MepeHr4flx Ha flocro.sHHoM ToHe Jri4-

EeftHbr B rrrr,rpor(oM Auarraaorre ocBeu{eHHocreft. B nocJreAuee BpeMfl npu pe;
rr.rcTpaqrrrr r{aJrr,rx cBeroBr,rx rroTonoB Bce rralqe r4crroJrbSyeTcfl cqeT {oronon.
floarouy oqeub Ba)fiHo r,rccJreAoBarb Jrr{HefiHocrr cBeroBbrx xapar(Tepl,rcrl{K
{oroyunorHr,rreJreit rr B Droa,I crryqae.

METOT I43MEPEHI,II[

Caurrna rosubrM [pu6opoM Aortt rtcclre1oBaHr{rr Jrr{HefiHocrr.r cBeroBlrxixapaxj
Teprrcrr4r( trBrrflercfi sorouerpuvecr(afr cr(aMb.fl, r{oropafl Mo)r(er o6ecue.rurL
Toqrrocrr, Snclepr{Merrra B AecflTbre AoJrr4 rrpoqelrTa. o4uaHo nplr rrBMepeHl{r1x
oqeHr, cra6brx cBeroBbIx troronoB (nopa4xa 10-11 -10-13 ,trlt) era roqHocrr, rlpaK-
TzqecKr,r HeAocTr4lr(r4r{a 143-3a Blrlrtr]r.rrfr rrocTopoHEl{x BacBeTon. floarouy}upr,r
r4ccJreAoBaEr{r,r JluHerlHocrr4 6oroyMtrorr(uTeJrefi raalrepreubrfi rroron cBera oc-
ila1ffrrcfi HefiTpanbrrblME rraJrrraAr{eBbrMu cBeroSr4Jrr,TpaMrr, r4Merolql,il\{L{ IIo-
cTofiHHr,rft Ho3{{r4rtr[etrT rrpotrycHarrr{.fl B IrrrrponoM crreKTpaJrbHoM r{rrTepRaJre.
Itoe{{nqreur rrpolycr{anr4rr cBero*r{Jrt rpoB 6rr;rr IrBMeperl cJIeAyroulrrM

I Hauouuuu, sro cseroBoft.xaparTepr{crrutoft tDBV EaahrBaercfi BaBrrouMocrb BErxo,rI-
Eoro crruaJra, T. e. ftoJlurrecrBa rrMrryJr6coB B cefiyuAy, or BeJrr{qrIELr tragaloqero na foto-
$aToA cBeToBoro lroror(4.

17 ]{sn. Hpuucxoit o6cepaat., r. XXXYIII '257



ctloco6oll. Ha {otorterpuuecxoit cnar{be @C-NI ({ur. 1) 6r,rna ycrauoBJreHa r,raro-
Bafl Jlallroqxa 4 c Harrp.fllnerll4eN[ HaI{aJra 6,3 e , uraraet{a-s or cra6r,rnr.rar,rporan-
EOIO Bbr[pflMrrreJlE BC-25, r,r r{cc.treAyeurrfi {or.oyMuo}nr4reJrb, o].rrHaJr r(o-
TOpOTO [ocJre sJrexr-poM-erpuqecxoro ycvrrnrerrtt 3I,Iy-3 per].rcrpr,rpoBaJrcf
caMollll0qe]'I 3[[-09M1 . Haupnrxenl4e HaKaJra JraN{[orr(r{ HorrrpoJr]rpotsaJrocb
acTaTIIqeCHI{N{ BoJILTMeTpOM HJIaCCa 0,5. tlro6rr I{cr{Jrrorrrarb t!"irr4flH[e r4BMe-
rreHr{.rr crteHTpaJrbuoft xapaHTepr{crr{rtrT r{Bnyt1g11r, Jratrroqxr4 or HarIp,g-
}I{eHI'Ltr HaI{aiIa 1.I I{eltoropoe IiIsN,reHeHIre clexTpaJrbHr,rx xapan,r:epl,rcrun (DDV

@rr. l. Bnon-cxeua uBMepeEtrE hoarfsrqueura upotrycxa-
uur uetrpalrrrrx cuerof rJrbrpoB

7 - r,rHTep{epenquourrrrii cBero{r'rr!,rp; 2 - t{ccrepyeMui,r rrer:t-
rparEH6rit crero$r.rusr]:; ,, - AHaoparMbr; 4 - raMlocr{a traHa_

JIUBarr[fi; 5 - oftpatr

fipn I'IBNI0HOIII4I{ Hatrp.E}fieHr4tfi Ha IreN'I [3], sce rrBMepeEI{.rI npoBoAlrJrr4cb B yB-
rtofi.rloJroce, rrpotrycxaeuofi raurep{epeHqr4oHrrbrr,r cBero6rlJrripou 1 c l,rn,,"":: 4240 A r uonymr4prruoft tt0 A. Sror csero{ranrrp ycraHaBrrr{BaJrc.rr He-
rrocpeAcrBeHHo [epeA {oroxaro4ort {oroynnoxrrlTerrrri rrro oAHoBpeMeHI{o
,BHarlr{Te.rlbHo cHr4}ItaJIo BoBN{Oi{tHOCTr, IIOCTOpOHHI{X SaCBeTOr{.

,(anee, rrpll Harrprilrter:.ut[ IranaJ]a JraMloqntrr, o6ecue.rvsarorqeM cpe4nrafi
,cserosol,l rlorolt (--tO-' mt), 6wta upoMepeHa Jrr4rrefiHocrr, {orouer.pruecxofi
cNaMEr,r r{ Bcero perr4crpr{pyrcqero rpaKra (Dey 

- 3My-3 - SIIrI-09[.t1.
flpra arorr Hefirparr,Hbrft cnero{urrnp 2 6:,;'rr cH.Er, JraMrro\il\a 4 ycraHaBrrr4Ba-
Jracb Ha rpex pasHbrx paccro.EHttftx or {oroyuuorxr{reJr.f, (60,720u 240 c,n),
u Ha caN{ofir4cr{e 6bur crrfir orcqer (coornercrneHHo 16, 4vlycl,oarua, e4rr,rr1u).
oxaaarocr,, rITo Bc.E cl{creMa B AaHHoM ArlanaaoHe cBera Aaer ,nr,rnefiuocrr
c roqHocrrro 4o 0,5%.

Sateu ilaMloqxa 6r,rna ycranoBJreHa Ha paccro.sHrara 60 c,ar, or (DEV , trr cltrt-
MaJrc.fr orcrrer rro caMolrrcqy 6ea uefitpa.rrr,uoro cner:o$r,rltrpa 2 r4 c Hr{M. Taxrae
zSMepeHr.r.E 6rr,rn npo4enanrr co dceMr,r rr.rlaMr{ rrccJreAyeMsrx rroporoBr,rx
{oroyunorHrare.rrefi [41. floryueunrre xoa{{rrrIr4eHrr,r nponycHarr.r" cnerb{rar"r-
poB npr.rBeAentr e ra6t. 7.

EN,II6256tl
EX4I 95028
o3y-64
oay-79

26,2X.0,13y0
26,2+0,1,30/o
26,4+0 ,13%
26,4+0,13%

Ta6nlrrla I

8,47 +0,042%
B,47 +0,0429/0
B,54.L0,042{t/o
8,54+0,042%
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Paeilz.Iue noaS{raqueuron nponycrraHr4n uefirpa,nnurrx cnero{rlJrE,rpoB AJrrr
OAy-64 u @3V-79 ra aurnraficxux {oroyuuoxrrarenefi o6r,ncrrflerofl orJrrdqrreM
ux clenrpaJrr,Hbrx xapaxrepr,rcrzx s6ilr.rsu )u : 4240 A I41.

Cusrue nnuefirlocua cBeroBbrx xapaftreptrcrun $oroyMuolI{r4TeJrer:r upo-
BoAI{JIocb Ha ycranoBne, 6.non-cxeMa r{oropofi raao6paxrera na $ur. 2. Cner or

(Drr. 2. Enox-cxelra ycrauoBxtr A;r,fr c*Arprfi" cBeroBErx xapaft-
reptrcrrr {otoyrvmorxrrenefr

J -flaMfioqna 
ltaHaJrr{BaHr,rs; 2 -tlra$parlra;, - uHreptl)epeuqlror.rnuft

cserosuffi'rp; 4 * sacrloHr{}, j;rffir";flrarr'Hr,re: creno(riamrpu 9,

ruarosoft JraMrroqxr{ 7 uepea 4raa{parrr,ry 2 raurep{epenquounufr coero$ulmp J,
nefirpanrnue crero{ulr,rprr 5-8 r,r 4ua$parun g, 10 B Br,rAe AocraronHoyB-
Horo tryqna (Q3 nn) rorraAaJr na SoroxaroA rrccJrenyeMoro @0V. Clrrnaru
c Earpyar(rr froroyrvluorrtrreJrfi qepea aMfirrepnrrft rroBroprrreJrs gII u mupoxo-
uonocsuft ycrrfiureJrb yln-10 trocrytraJrtr Ha trepecqernnft npz6op IIII-12.

@2r..3. Cxelra arrxo4sbrx qenet {oroynruoxrureJrfl tr oMrrrrep_
EOrO trOBrOptrTeJIrI

Tlcro.rur,rHoM BbrconoBoJrbrr{oro fluraur,r.n (D3y 6rr,r cra6urzauposansufi
Bbrtrp.EMrrreJrr BC-16. ?Iauenesze cBeroBoro rroroRa ocyqecrBJrfiJrocB pery-
ruponnofi Eatrpfllr{eEr,r.fi rrr{raHrrE raMloqHr4 7 ra paatuuuofi xou6r.lraqueft
uetrpaurnrrx cnero$ra,rbrpoB 5-8. Ilccne4yervrrrft {oroyrrrxomrrreJrb BMeore
c aMurrepEbrM rroBTopr4reJreM rroMerr{aJrcE s Maccussrrfi crarrrofi ofipaE.
HauparHenue Ha Arr,oAnr @EV c,r{MaJrocr c paBgoMepnoro AeJrtrrens. Ciena
aMl{rreprroro rroBropr,rrelr.fl, ofitr{caHrrafl B [5], n AejrrrreJr.f, AaEa rra {ur. 3.

PEBYJIbTAT6I I[3ME PEHI,I ft
Brrnn nccneAoBaHbr cBeroBble xapar(Teptrcrrrnr4 yftaBaunbrx Bblme TrirtroB

ftoroyuuornrar-e4-e{ rro ABa er(BeMrrJrflpa r(a?fiAoro rula rrpu KoMEarEofi reM-
rreparype (+20'C).- L. 'BsasaJre crrrrMaJracB cqerua.s xapar{rep[cruxa (DEV AJrfl .reMnoBoro

1bx1 n rianoio-to cra6oro cBeroBoro troroxa trptr otrpeAeJregrroM r(oa{snquenre

17'

-/zB
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@zr, 4, Tunnqrr,re cqerrrbre xapar(replrcrrrrn $otoyuuoxttlreneft trplr reM-
treparype +20" C

cnnourrraE rrpnnaa 
- 

EMI 6256 B (Ns 9995), IIITpI'1xoBaE - 
@3y-79 ()'Ji 13 -5);

i 
- 

cqeTilbre xapaHTepI,IcTIIItu Ertr TeMHOBOTO rOHa, 2 - c.IeTHbIe xapali IcllI',IcTItI{[

I(IH CBETA

ycuile1;gn rxr,rponorrorrocHoro ycrrJrr4reJrfl ytlI-l0. flo c'reruoft xapar(repl{crl'IHe

O[peAeJIfiJIocb HaIIpaE(eIItre Ha {OroyunoxtI4reJIe' coorBercrByloqee cepeAI'{Ee

u.rraro (Sur. 4). Sareu AJrE Droro Harrp.tr)r(eur4tl Ha (D3y cul4r{aJracb cBeroBafl

xapanrepl4crlIlta. Ha {rar. 5 npI4BeAeH6I_ cBeroBble xapanrepllorl'Iltu AJIfi AByx
rmuon {broyuuorHrrrerefi: @3Y-6zr ra @3V-79. B ta6;r. 2 gaua cxopocrr cqe-

Ta r{MIIyJIbCOB Ha BLI5OAg (DDV, r'. e. qUc;1O BCex I{MIIyJIrCoB' rIpI{ HOTopON{

.cBeroBLre xapar(reprdcrr{nrd SoroylrnontrrreJleJ? r{N{eIor I{eJrI4Hefirrocrr, coor-
BeTcTBeHHO B 1,2,5 u 70%. Cneroubre xapar(repl{CTr{I{II rlecnorrbno paBII'IqHbI

.AJLff pasr{brx DHseMrrJrflpoa {oroyugo}nr4reJrer"r 6AHOTO rl4[a. B ra6rl' 2 r;pn'
BeAeEbIyCpeAIIeHH6IecHopocTI4cqeTaI,II,IIyJIbcoBAJI-gAByxEI(3eNIIIJIflpoB
@3V oquol'o rr'rra.

Ta6ruqa 2

Heruueftuocrr cBeroBBrx xapar(repr4Lrrr,rn {oroyltnomltTeJreii o66.[cH.flercg

EaJrr{qrreM (MeprBoroD BpeMeHI4 Bcero perl{crpl'Ipymrqero rpar(ra [6], r' e' ra-

Horo MI{III4MaJ]bllolo I,IHTepBaJIa BpeNIeII[' ITp]4 ItoTopoM ABa CoceAHI4xII}I[yjI},-

Ca perrrcrpr4tpylorofi all11aparypoii: xan oAI4Ir. O6rqee (MeprBoe) BpeNIfl Bcerg

peltrcTpI,Ipyrcrqero TpaRTa cocToI,IT II3 (MepTBolo)) BpeMeHII oTAeJIbHblx (BBeHI,-

€B)) aufiapaTypbr, r. e. caMoro soroytruotxvTeJlfi (nlrecre c colpoTl{BJleHtreM
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rlarpysr(r{ rr aMr4rrepr{brM rroBTopl4reJreM), rur{porroloJrocHoro ycr4Jrr{TeJr.tr yIII-10
rr trepecrlerHoro rpr46opa IIII-12. flepecuernr,rii upra6op Llil-l,z r4lreer (r\{epr-
Boe) Bpex{fl, paBHoe [przMepHo 0,95 iwncen (r,rauepnrocb no reueparopyflap-
Hr,rx lrMrryJlr,cos l5-B).(Doroylruoxu4reJrl{ BMecre c a}rr{TTepHr{Mr{ rroBTo-
pr.rreJrrrMu rrMeror rrrrapr{Hy co6crneuuoro r4MrryJrbca [opflAna 0,25 .u,Hcen

(rasuepeno no ocrlrrJrJrorpa+y C t-B). Tanrau o6paaou, (r{eprBoeD Bpel,rfl caMoro
(DOY paauo 0,25 ntncen, qro cyqccrBeuHo MeHr,ure cvreprBoro) BpeMerrr4 nepe-
cqernoro npu6opa. ]lnragHrae (MeprBoro) rlpeMeHr{ urlrpoHonoJrocHoro ycvil,nre-
flq VIII-l0 oqerrrdBa.rrocb oxclepr{r,rerrraJrhHo. Hr,rnre [pr4BeAer.rbr BrrarreHtr{fl He-
rr,ruertHocru,cBeroBbrx xapar{repr.{crr.rn @3Y B BaBrrcrrMocrr.r or BpeMeHr,r Ha-
pacraHr{.fi r{r,rtryJrbca B caMoM ycr4Jrr4reJre yIII-10, Horopoe [ponopr1uoHaJrE,Ho
(MeprBoN{y) BpeMerrr4 ycr,rJrr{reJrr. Cneronofi [oroH npr4 arolr r{aMer{.flJrc.fl rax,
.rro6br Ha [epecneruou nprz6ope orcqer cocraBJr.trJr or 15004o 5000 I,rr{[ynbcoB
B CeHyrrAy.

Bpelrr uapacraur.rfi r.rMrryJrca n VUI-10,
"l,tkcek 0 ,04
FI err.rnerl rrocrr cserosor,i x ap anrep rrcrr,tfi r{,
% 0,5

0,13 0,4 { ,3

0,5 L r;t

2.,{a;ree o6qufi noa{{uquenr ycr,rJrerrur per}rcrprrpyrcutero rpal(ra
yMeublrraJrcs ttu6o cur{rilenfieM Eafipfl}fieulrs na @3V, rtr6o yMeEbmeEI{eM

(Drr.5 5. Truaqabre cBeroBbre xapar(Teprcrr{nu {otoymoxtzreleft
CrJroulrafl HpuBafi 

- @3y-64, nrpuxoBa,i - OAy-79
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Itoa{{ulllaeHra yclrJleHr{fl yIII-10. O6a arn cuoco6a cHrdinerrrd.fl noo{suquenra
ycr{Jlerrr.r.rr paBHor{eHHrJ. floscnzu aro. (Joroyr\,ruo}r{r,rreJrb, pa6orarorqlrrl na
cuere {orouoB, Mo)r{Ho rlpeAcraBrrrb r(ax {or:oa.rrer,reur (y.racroH Soroxaro4 -f -ii glauoq) Ir lrocJreAyrorqufi nuyrpelruufi ycr,rnr,rreJrrr - ArlHoAHafl ctrrcreMa , ur,re-
roulufi xoa{{raqr,reur ycI{JIeHI{.rI ]T1, saBl,rcfrquri or nputo}r{eHHoro HarrpFH{eHr,r.a.
It OOy troAltJlroqaerc.tr suerrHl4ll [rr{pononoJrocurrri ycr4Jrr{reJrb, r4n{er)-
rqllft Hoa$$[qr{eHr ycuileHmrr y'i2. Tanuu o6paeou, <o6rquii> xoaSsuqlreur
ycrarrerrrr Bcero perr4crprzpyroulero rpar(ra or <{oroe.neMeHraD Ao flepecqer-
uoro upu6opa paBerr K : I{$2. 'I'o.rna rrJraro c.rernoii xallaxrepr,rcrr4r{r4
(D3V coorsercrByer rrMeHHo ranoMy o6ulelry ycr{JreHr4ro ,li, upu r{oroporl
[epecqerHr,rft upn6op peu{crpr4pye:r Hatn4r,rfi a.rrenrporr, uouasurufi Ha BxoA
<<o6qerol ycv.ilLrreJrfl.l r. e. Ea t-ft 4rzno4.

IIpu uoaort Hoa${lrqueure ycr{Jlerrr,rrr cHoBa cHrl},raJracb cBeroBafl xallaH-
'repI,rcrI4Ha t[oroyuuoxtl4reJLE. flprnuenaa p.flA rrocJreAoBareJrbHbrr culrifieru.rri
<o6qero> Hoa{Suqraenra ycrdJreHr,rfi r.r Ha}r{Abrit paa cHr{Ma.E cBeroByro xapax
l'epr4crr4ny OAy, Mbr /{orrrJrn Ao Her{oropofi xpr,rrr,rvecnofi ro.rHu.B Hac.rerHoii
xtrpaHrepl{cruHe (cu. $rar. 4). Cnerosas xapal{repr4cuana {oroyr{Ho}rir,rreJrfl
HI,IIHe ee OI,IJIbHo Henrzneiina, rpI4qetr{ nenr,ruerlHocrrr ara nporl,rBotroiro}r{Ha
rro BHarry ne;nr,rgeiinocrr{ cBeroBoi.i xapaxrepucrltt\\r, cnnroli Ha trJraro rrpr4
6orr,rurax HoiluqecrBax r4MtryJrbcoB, rrocryrrarorlr4x Ha [epecqerurrft uplr6op-
He;nl.rueliuocrb 6r,rcrpo BoBpacraer npr{ yBeJrtrqeHl{r.r cBeroBoro rrorona. Cne-
Ayer orr,rerr4Tr, Tar(ffie, qro pelr{r{M pa6orrr OOV ua c.rere {orouoe n ro.rrie B
rd rrrdlne oseHb uecra6lrneu. He6o.rrruoe r.rBMeHeHr4e Harrp.Elr{eHr4.a Ha $oroylr-
Holrir4rerre (ua 10-20 e) mru HoaS{lrqueura ycr,rJreHr{q VIII-IO rprrBoAr,rr ri
trraMeHerrr,rrc orcqera na llfl-l2 Ha rroprrAor(.

,{nn cpanueuu.s 6rr;ro npoBeAeHo r.rccJreAoBaHrae nraneiiuocri,r cBeron},rx
xapaHrepr4c'r'lrn (DDV ilplr cBeroBbrx rroroHax, coorBercrByroqr,rx roqrie .B
(-10-* ltn), u paBHLix Harlpfl)r{eulrflx Ha {oroyunorHrareJre Ha rrocroflHHol,r
roxe. 34ecl Hr{r{anax (Kpr,rrr4rrecntr{x) Torren ue o6uapyxreuo. Cnerosa.rr xapax-
repr4crr{Ha (DOY nunertua snrorb Ao Br{arrerrr4ir roHa auo4a 70 nna. (J\tn
6o.nrrutax BHatIeHI4r"r I,rBN{epeHI4e rre rrpoBoAr{Jrocr,, rar{ Har{ npr4 Sorolretplruecnr,rx
pa6orax rrcrroJrr,Byrorc.q ror{u go 1, nna, peAr{o Ao l0 nrca.)

Mancr,ruranr,nrrfi xoe{SI4r{r4eHr nepexoAa, r. €. crrrd}r{eHlre rryBcrunreJrb..
Hocrr,r {oroyuuonrtrllTeilfl, or rosn[ -4 ua nraro crreruoii xapanreptrcrr4rir{ Ao
rorrmr4 B panen rpr4MepHo 40 gnn EX{i 62568, EX,II 95028,2,0 - lra IDDV-
64 u 15 - /rrrn cD3Y-79,

Bo crorrr,lo )I{e paB yBeJruqlrBaerc.rr Ar4HaMrl.recxrali Ar{anaBor{ r{Brvrellfreuoro
cBera. floncnlru aro. flyc,r Heo6xo4rarro r{aMeprrrb cnerosol't rroron c roq-
Eocrbro He xyll{e 7o/o rtpu oAl{oH]larHonr na6rro4errvm c Dr{crroBr4rIrrefi 70 cen.
Horr4{ecreo IrN{rryJIbcoR n, fiocry]rarcrqee Ha rrepecrrerHnrii uplr6op, A,rrr rro-
.rrY.I€uus rorluocrtrl n t % 4onxrno 6nttr He lfeHee 10 000, (Oruocrarerr,nas orur.r6-

Ha o : {-"1n. 3to cnpaneAJII,IRo rrpr{ Aorryrqerrr{r{, rrro crrrrraJr or rel{HoBoro.
r<xa ODV Mrroro ruerrrrrrre cr,rruaJra or r,raN,repfieNroro cBera.) Taxlru o6pasou,
r{I[H]rMaJrr,Ha.rr cnopocrE, cqera, ueo6xo4ralrafl AJr.rr roJIyqeHufl npr,rBe/{eHHr,rx
Blrrrte ycronnrl, panna 1000 utr,nlcen. \l"attcmvalrbuafl cr{opocrb cqera, rrprr
Itoropoii Jrr,rHefiHocrb cseroeoli xapar(reprlcrr,rntr rra rrrraro (D3V He xyrie 1% .
rrpr.rMeprro paBrra 8000 tlttn/cen (cw.. ra6;1. 3). C;rre4or:arerbr.ro, Ar{Harvrrl.recHuft
AI{arIaBoH I{BN{ep.rIeMoro cBera upra pa6ore Ha rrJraro cqerHor"r xapanreprrcrr4r{Irr
Soroyuno;nrrrerfl paBerr B. tr4eMeuss noeS{uqneur ycr,rJreHr{.fl, Mbr yBeJrr{rrtr-
BaeM aror AI4HaN{I4qecI{uit 4r,rauaaou n 40, 20 unu 15 paa 4.nr {oroynrHo}rir4reJreii

ueo6xo4ralra TorrHocrb }re xylrre Lo/o tptr oArroHparHou ua6lro4eru4rr 3a Bper{rr
altcrlo3l,rr{r4r4 10 cex. , Al,IHar,rr,r{ecnrar,i 4r,ralaaoH nar,rep.fler{oro cBeroBoro troror(a
N{o}r{er AoxoArrrr, ao 320 (6oree 6*) 4ra EMI 62568, ENII 95028, qo 160,
(5-,5) - AJrfl ODy-64 w yo 120 (nerruoro 6orr,nre 5-) - Ann ODY:79.
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cIIEttTP MEPUATTT{fI 3BE3[
B ORJIACTIT UHOPAIIIITST(I,TX TIACTOT

TlA. 122-car TEJIECHOIIE

,[. I], It c a n fi o n a l,tc nI, oe

(AoacryMaH0rrn r acrpo(pr43r{,recHarr o6cepBaropufl AH ll]y.JCCI,),

If. IvL III ct,noo cnoii
(Ilprrucran acrp oo[s].r.recft aB oocep Barop[E A]I rjCC P)

B xo4e Irpoer{rl{poBarrl{fi atrtraparypbl r( reJrec(ouy A3T-ltloraaatoct, reo6xogrr,mru
traMeprrrr ctrexrp uepqauufi e o6racrz 0,5 - 100 eu c IZZ-ctt, pe{aeHroporu ltprrucrori
actpo([rrazuecHofi o6cepratoprr. [r_r auaJrrrBa ctrerrpa 6nr lrcnb,rriaorau-rpn6oir oprr]r-
sam,sot RorrcTpynqlIu. Crenrp n 6earetpeuuyro Eoqb or{aBaJrcfl MoHoroEEo traAaroqr.rM
c pocToM qacTol'br.

THE SPECTRIiNI OF STAIi SCINTILI,ATIONS IN INFIIA-LOW FIt]'()LENCIES
RIJGION WIT'I-I TFIE 122-cnt TELESCOPE, by Z. V. I(sanfornalitL, 

^t.,li. 
Slrakhoo-

skog.-[n the process o_[ the projcction of apparatus to A3T-1i te[escope it tumccl to bc
llecessary to rteasuro th_c spectrrrrn oI scintillaiions in thc region of 0,5-100 c/sec with
the 122-cm rellector of the Crirnuan astrophysical <.rbservatoryi A cleviie of orl{inal con-
struction was used f or tire an_alysis of_ thc ,spectrum. In a windl:ss niglrt the spcitrr.rrn u,as
Iound to bc monotonously ialliug with tlLc hsrlrrcncy inct.nasc.

flpra npoexu{poBalrrrlr arrrraparypLr Arrfl noJrflpr4BarIr{oHrrrJx raauepenuii ua
crpoflrqeMcfl L25-cn reJrecxorre ABT-11 6rrno neo6xoAr,rMo Bbr6parr, onrrualrr,-
HYIO qACTOTY MOAYJI,flI{I4I4 IIOJI'IPI43OBAHIlOfi COCTABJI,EIOIqEfi CBETOBOIO
rlorona. Sror nrr6op otrpeAeJrfierc.fr {acrorHrrM crrexTpoN,r N{eprlaHr4.fl 3Be3A. TaK
HaH OcraJrbHbre r4cro-rrrllrHr{ rrryN{oB (4po6onofi a6{exr r{ reMr{oBofi roK) He 3a-
BrrcffT or Ilacrorl;I. flo4aunroqee 6orr,urlrucrBo BbrrroJrHeErrhrx Ao Hacrofl[Iero
BpeMeHr4 r,rccireAoBaHzft .lacrorr.roro clenrpa uepqauuft sBeBA [t-51 tpono-
Ar{Jrocb Ha reJrecKorrax Marrbrx pasMepoB (10-50 cat). Hencno, B r{aHoii cre-
rlerrr4 pe3yJlbraTbr aTrrx l{CcJre4onanr,rtt Molyr 6r,rtr npralreHeHr,r K TeJIecHorIy
BHaqurerbHo 6o.nnruero Al{aMerpa. B oco6euuocrr{ aro orHocr4rc.rr x unspanua-
Itr4M qacToraM' rAe I43-3a TexITI4rIecHI{x rpyAHocTefi 1\,repr{aHr{.rr BBeBA rrccJreAo-
BaITLI Melrbrlre, qeM B o6racrv 6onee nrrcoxrax qacror. floarolry Bo3Hrrr{Jra
Eeo6xoA[Mocrr, t4BMeprarr] qacrorHbrfi cler(rp uepqantrii 

" [naraaoue O,b_100 eq
ua 722-cil, reJrecxorre Hp-nucxofi acrpo{r.rausecHol,i o6cepBaroprirr{, paarrepbr
noroporo 6r':azrtu H paaMepaM ABT-11.

Tlsnecrurre ycrauoBnl,I AJr.fl rrccJleAoBaurr.rl lrepqaulrft o6r,r.ruo trctroJrb3yror
nu6o yaxonoJrocnr,re arrarrrrBaroprr crrerrpa [5], uaupuuep ACtIx-l , iu6o
ua6op yBnorroJrocxrrx {r,rnr,rpon [4]. Auaruaaroprrr crrer{rpa Ha Ar{arraao}r
rauSpaunaxr{x qacror orcyrcrByrcr. C 4pyror? cropourr, raeroroBrenne 6orb-
moro qr{cJra ysfionoJlocHrrx {rnr,rpoB c r{AerrTtrrsHr,rMrl rroJrocaMr{ rrporryc1a-
H.u.fi VI paSHbIMr[ rracroTaM]4 uacrpofiHra frBrtrerct! Becr,Ma rpyArrr,rM. 3ro uo6y-
4z,no o6parnrbctl K roMoAr4grroMy rrpuur{mr,y. llanecnuo, uio e o6rrqsrlx cx-e-

AHAIEMVT'I HAYIT CCCP

I4 B B E C T IA fi I( P BIM C IT O fi A C T P O O }I 3 I4 tI E q H O fi O E C E P B A T O P U I1
Torrr XXXVIII, 1967 r.
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Max cuHxpoHrrr,rx (Saaonux) AerenropoB troJloca rrpoflycxalrrr.fl orlpeAeJrrrerc.fi
ToJrbno trapaMerpaMra nrrxo4uoft qerrrr r4 rre BaBrdcrrr or qacrorbl Aerenrr,rpyeMoro
r4 orropuoro curHaJroB. Sror upuuqr4fi rroJro]fieu B ocHoBy BecbMa JIerHo nepe-
crparrBaeMoro {unr,rpa, BxoAHrilM cr{rrraJloM AJrrr noroporo .EBJI.flIorcE ltryr{t'I
MeprIaHr,rfl ne6ecsoro cBerr{Jra.

Ha {ur. I zao6pameur,r rtoroxteHr4.rr Ber(Topa [ryMa (r. e. nruoneHH],Ie BIra-
qeHl{.a ero aMtrJlrdryAbr r4 {aau oruocr4TeJrbrro nrr6paunofi c}rcreMbl orcuera)
rra BaAaHEofi sacrore AJr.a Hexoroporo orpeana BpeMenrr. Ecnu ranofi crrrnaJr
locryrraer tra r{oMMyrarop, pa6orarorqrafi or r(axoro-To orropHoro cnrgana ororl
)Ite qacrorbr, r4 pacllpeAeJr.fi ercfi r.rM Melr(Ay AByM.s r4rrrerpupyrcqrrMl4 fi sefinaMu,

(Drr. 1 Cxeuarrqecttoe uao6pa--
}I(EEI'IE MIIIOBEEIIbIX SEAqEHI{II
Be(ropa myMa I{ ux npoexqlrii na

ocb orropIIof o EarIp.smeIIrrE

rroJroca [polycHaHr{.8 l(oTopblx AocTaToqHo MaJIa, TO Ha BbIXOAe [OrlBI{TCfl IIe-
pzoAr.rqecxr.rfi crarua,n c rlyMoBofi oru6aroIqefi. Erot curIIaJI oKaE(eTCfl upo-
lopqrzoHaJrbH6rM rrryMoBofi cocraBJrflrorqefi, BeHTop noropofi crtpoerrupoBaH Ha

ocrJ, CoorBercrByroqym Saae olopuolo rraup.flll{enun (uruoBeHHble sllaqeEl4fl
u1 - ua Lta. Sur. 1).

flpzuqr.rn 4eftcrwra no4o6noro arraJll{saropa rloscHflercx {ur. 2. tr4a o6qero
crrenTpa rrryMoB, reueprrpyeMbrx rdcrorrr{r4ttov f III , Heo6xoAl,rMo BrIAeJII{rE, co-
craBJr.Erotrtrym lo. C Erofi qagrorgfi [epe(Ilorlareilb /1 uoouepelllo saMr,rxaer
ua o6qraft trpoBoA IIIIxtHI{e o6xta4xIa AByx eMxocTeft C. Jlerxo BI4Aerb, tlro
rrpr4 oArroM [oJro]r(eHtrr{ nepeHJrroqareJr.s BxoA ycIdJIIrTeJIf / aartxnyr na o6quii
[poBoA, a IIpu ApyroM noJroEterrlrr{ Ha yc}rJltrreJlb IIOCryIIaer cI4rHaJI, panuufi
paaEocrrr [oTeIIqIIaJIos eMrocreft C. Ecna sapfiAbr IIa eMr{ocr.flx paBELI' BBIxoA-
uofi Clruan OTCyTcTByeT. 3rO ntOrHet ua6nro4atrJc.E B AByx Cr1yqarx: lu6O myrua
Ha 9rofi qacrore uer, lra6o ero cocraBJrflrou{afl lraxoAr{Tc.E B HBaAparype
c {asoft otropHoro cr4uraJla, Bo scex Apyrux cryqa.Ex Ha BbrxoAe 6y4er: upra-
cyTcTBOBaTb Harrpfl?fieHl4e, trpollopql4ollaJlblloe [poeHuI{II BeHropa ulyMa Ha

4aunoft qacToTe. Curnan Ha troCJIeAyrcII{Ile yCtpofiCtna AoJI)I{eE cHI{MaTE,cfi

rrMeHEO C Hr{}HHefi o6n.naAXrA SMRoCTI{ C, raX fiaH B IIpOTIIBHoM CIyqae rra
BbrxoA 6y4er upoxoAr{rb BC-E Hu3ltoqacrorllafi qacrb C[extpa. llplt fiepexoAe
Ha Apyryro qacToTy aHaJrr{Ba rrocTo.rrrrrrafl BpeMeHI4 AoJr}nHa 6rrrr, raarrleueua

rafi, sro6rr

tge T - nepfio4 I,IccJIeAyeMoro cl{rHaJra, a K - [ocroflHrrafi. llpunquuua;rr,-
Has cxeMa ycrpoficrna [pr4BeAerra na {rar. 3. Cursan c {oroyltuox{I{reJr.fi rro-
cryrraer rra ycr{Jrrrre:l; OV r.r AaJree paBAeJrsercs. flocro.snHafl cocraBJrflIoqafi
IrOCTyrraeT IIa ,IBMepl4Tenr,urrfi npu6Op, a trepeMeIIHa.E - IIa BXOA aIIaJII{aa-
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@nr. 2. It noncserfiro fiplruqrrtra
[pertcrnux aEaJrrrBaropa myMa

#: K,



TOpa. TpaHsrrcrop T1 lBelluI,fiBaer ar{rrJrr4ryAy rnyMoBoro cr4rrraJra B Ar4arra-
Bor{e 0,5-100 etl a 15 paa. Surarrepnr,rfi nonropurens T2 Harpyrr{er Ha r{H-
rerprrpyrcu{yro qerrb, cocroflulyro rds MaraBr4Ha peBr.rcropon ra ognolYr I4B AByx
rrap eMxocreii. Tpauaacropbr Tsn Ta pa6oramr B cxeMe DJrenrpoHrroro HoMMy-

y'/czo.oue

do /050tN
,q808 l8/,1

Bolrod ru.
cailonucc4

I

,lenemop

Taropa [6], uooqepeAHo Br{Jrloqaflcr, or ucroqHur{a onopHoro Harrpfl}r{eHu.rr,
B ItallecrBe Koroporo 6ur rncuorr,soBaH rrpoMr,rrxJreHnrrfi reneparop HrIIH-2.
cocraeuoli aMr4TrepHrirl rroBTopr4reJrt T5- T6 couracoBbrBaeT aHaJrr4SaTop
c ycr4Jrr.rreJleMl T7, [oAH]4Maroqr4M aMrrJrr4TyAy BbrAeJreHHoro crrrHaJra npr,rMepHo
n 100 pas. C 4ereHropa rrepea Szrrrp Hanpfl)fierrr4e nocrynaer rra BxoA caMo-
[ucqa,

,(.nn nr,rnonHeHrl.s yr(aBaHHoro Br,rrue coorHorrreur{rr npu rarH4oii nepecrpoli-
He reHepaTopa rrBMeHfleTc.fr ycrarroBr{a MaraSrrHa:

lta,,tane,tt Cun,tpoatoi lcutune,tt
HAt0nametb

(Dnr. 3. flprnqr'rnrra.trrrar cxeMa araJrrBaropa rrryMa

MaraauH,
fronN

lz
,46t,7

,4r

1qfi

0nepa4uottrtti
j/curam€rb

0,5
L

2r5
5

7'5

EMHoc'rh,
iltiQ

2x1

100

50

2J
10

6,67

5

2X10

10

12,5
t5
20

25
30
40
50
60

80

100

50
40
Ji, , i,
25
20
16,67
,1,2,5

10

8,33
6,25
5

7ls-ea Harr.rrrr4rr B cxeMe rrepexoAHr,Ix eMr{ocTeft Ha HI,rBurIdx qacrorax Ar,rana-
SoHa Ha6JrroAaercq BaBaJr, rro3roMy aHaJrr{Barop rpe6yer ralra6ponxu ra ee
yqeTa IIpI1I BbrrrrdcJreHl/Iu peSyJrr,TaTa, [tan116ponHa ocyqecTBJrflJracb oT r4cTorr-
Hr{Ka 6eJloro firyMa, B KagecrBe Horoporo 6r,rnra ucuour,BoBaEbr rrryMbr TeMrroBo-
ro rona (D3y.

flonyueunr,re peayJrbrarbr [peAcraBJreur,r Ha fiw. 4. tr{s-aa orpaHuqeHHocr[
oTBeAerrHoro Ha6rroAaTeJrbHoro RpeMeHr,r sal22-cn TeJrecKotre r{ rrJroxr{x MeTeo-
ycnonraii 6r,rnra BhrfloJrrreubr Ha6rroAenufl roJrL,Ro oAnoro o6t,enra (cl Boo;
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@an, 4. Cnentp uepqaurrt o Boo upr.ua6urogeutr.Ex Ra
122-c ttt p-e$nenrope ltprrucxot o6cepnatoprr

I * oeanerpeuuo; 2 - 
yMepessblfi BeTep; 3 - 

CuJrhHbIft BeTep

27, 28 n 29.Y 1966 r.). ,(.nr apxoro o6bexra oruocr{reJlruo MaJra pons gpo6o-
BbIx myMoB B ror(e @3y, rrro [peAorBpalqaer MacHr{poBaEr'Ie rrByqaeMoro
clrrraJra. Bce na6nrcA.errr{.fl rrpoBoAr,IJI}Ict 6tna MepI,IAr{aHa rtpn z : 26-;-30".

Aunnnryga uepqauufi naAaer c pocroM qacrorbr; rlryMbr na uacrore 10 azl
q 6eanerpeuuyro troro[y r 5 pas MeHr,rre, qeM Ha qacrore 'l' eq, a ta 700 eq
trplrMeprro r 5 pas Melrrrrre, qeM Ha L0 eq, B netpenyro Hoqb uyMbr Ha rlacrorg
L0 aq-soapocilr,r uosrfi r 2,7 paaa, B To BpeMfl HaH lra qacrore L ,4 - roJrbRo
n 1,15 paaa. Xapaxrep cflefiTpa rar(x(e coBeplrreHlro Meutrercrr.

VIa rloJryqeulrblx peByJrr,TaroB cAeJralr BbIBoA, qro qacrora MoAyJIffI{uE
B rroJr.fipr.rMerpe ABT-11 4o,rxua 6urr, nr,r6pal{a He nume 30 az1.

,[eHa6pr 1966 r.

JIureparYPa
t. O. II. MenrErrRoB, ]I. f. HorrIuucH_rfi, F-.-4.^IlV.s^g^pon. {py4u

coBeqaErr.E tro rrccireAoBaElrro Mepqatrrft anea4. I{a4-ao AH CCCP, 1959, ctp. 63. - -

2. A. H. Mikesell, A. A. Hbag, J' S. Hall' J. Opl. Soc, America, 1951,

,. X1' ,1tfu i k e s e I 1. Publ. U. S. Naval obs., 1955, 17, Iv, {39.
4. P. f. BEuorpaAoBa. Tpynt coBeqaurr tro uccJleAoBaurlouepqarrfiarea4.

I{eA-so AH CCCP, 1959, ctp. 155.
5. JI."B. I(cauibo'ruarrirfu. Ercr.n. A6acryn'rarcxofi acrpo{re. o6c., 1966, N! 34,

t17 .

6. JI. B. Itcarsoua $frrt't, Ilpr6opmrr rexurlfia ancreplrMeurat L967, Nb 2' 167.
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L M, IIonoa

Pacclrolpeu pflA DaprrarrroB crrc?eM rnna ltaccerpena, y Koropr,rx ,r rJraBuoe, lr BToprlq-
Eoe 3eplta,rla IIMelor QopMy I(o.ElrIlecfiux ceqeslrii c paaJrrrqHhrMrr sI(cqerrrprrcr.rterauz. floay-
.rIeELI TaftEte atrJlauaTlIqecrtrle Bapr.IaETbI CrICreMhI ltaCCerpera rr CpeArr Errx CrrcreMa c trpa(-
IIIqECfiII trJIOCI{IIilI trOJIEM.

T\,VO-X{IRROR OPTICAL SYSTEMS OF CASSEGRAIN TYPE, hy G. M. popou.-
A number of versions of Cassegrain type systems, both primary and sbco-ndary mirrbrs of
whioh have the forrn of conic sectioni witL diffeient ecientricities, is conside-red. Aplana-
tic versions _of Cassegrain system and aruong them a systenr rvith a practically plane iiekl
are obl.aincd also.

Cncreuu rra AByx Bepr(aJr (Srlr. 1), trpeAJrox(errEbre B XVII s. Itaccerpeuou,
trPEACTABJI'IIOT IIAI46OJIbItrtrfi IIPAHTtrqECHUfi IIHTEPEC AJIfl ACTPOHOMUqECftOTO
trp[6opocrpoeHr{fl. Sror nonpo0 rr B rracro.Erqee BpeM.fl EeAocraroqHo r[ayqeH,
EecMorpfl Ha pa6or6r Illaapquru.nbAa [1], Itperreua [21 a. x{aHcyrona [31.

L
Cxelta crcreltr,t

B cesarl c pa6orofi [o coaAaularo r Hpntlrcxofi acrpo{nara.{ecnoft o6cepuaropun
Saruenuoro corueqHoto reJlecxorra c Ar4aMerpoM rJraBrroro BepxaJra L ,m, 6wto
trpeAlpr{H.rrro [syqeHze p.sAa BaprzarrToB cr.IcTeMBI HaooerpeHa c pa3il[qHofi
{opuoft troBepxgocreii rraBnoro u BropusEoro BepKaJr nocpeAorBoM trprMoro
trpocrleTa xo[a Iyqefi qepeB cl,roTeMy, qTo troBBoJIr{Jro [oryqr4rr, TorrHr,re BHa-
qerrrrfl a6eppaqlrft, a ue tpra6Jrr{)fierrHr,re (3-ro nopa4Ha), Han aro cAeJraJr
i\Iancyron [31.

A}tATEMLIfl HAY}t CCCP

I,I 3 B tr C T I,I 
'1 

H P bI },I C }T O 14 A C T P O O I,I 3 II q E C I{ O 1T O E C E P B A T O P I,1 I,I

Tou XXXVIlT, 1967 r.

IByBEPKAJII,HbIE O[ITI4TIECI{U E CI4CTEMbI
TIITIA IIACCETPEHA

(Dur. 1. Haccerpeua
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|i l. ooPMvJIl;I lurri i'actlliTA Xol{A JIYTIA
I4 AEIIPPAUI4II OTPAII(.\IOI{DI'1 tIOBIiPXHOCTI{,
I4 M IIIO IIIE trt (DO PM y ItO HI,I tllicfi o l'o cD tI IIHI{ fl

Paccuorpuru BepxaJro, ceqeuue r{oroporo rlJlocfiocrbro qepre}fia npeAcraB-
nser co6oft lroHr{qecfioe ceqeHue (Sur. 2):

az : Zru I r,2 (e2 - l.), ({)

f4e fr v" A - HoopAI,IEarbr xpunoft, r - paAuyc l(pplBuarrBr rlplr BepI[IrEe
tt e2 - HBaApar ar(clleuTprrcr{rera r(oHtrqecnoro ceqeHpls.

Bossrrelr llenoropyrc roqxy .I( na nonepxHocrrr c HoopAl4Haral\{r{ r 14 'U

I{ rIpoBeAeM HopMaJrb IiO go rrepeceqeHl{fi c ogblo B roqxe O. I\eurp ItpI4BqBI]hI

(Dlrr. 2. Xog try.ra rrepe3 BepxaJro, IrMeloillee {opuy
I{oE1lqecltof o ceqeErrrl

rroBepxHocrl4 rlpl,r BepIrIrIHe o6oana'rr'nr C. PaccroxHl4e r{e}I{Ay rotlmal{l{ O u C'

puort r.e' (\ri Horrin'recnr* ce'reunir). I'Ia {ur' 2 nafi4eu:

lg rP, .: $,
r1

"4" 
,i : r'r * *r(r' - t). Y-rurr'rsa'I, tllt'o i : i', rloJlyqr{r{

u'r-ut1 2alcl,g ?/.'-, 
I

't I (2)

',. =xtlYtcL$ttt, I

"1" ". - 
paccroflIlne Si-'l'

.{Dopmynr,r (l) w (2) onpeAeJrrrrou xoA Jryqa rocJle orpa}IieHllfl or rloBepxHocrl{
(upe4noluraerc.fl, vro ui4aroulufi lyu BaAarr BeJrr{qtruaMrr ur fr,!Jr). IIpanu.ra

Srrar(oB AJrfi Orpes6<_rn srl : s u ,sr:l : sr tr_ nJrfl_ yrJroB L\Lt 4,1 - O6nt.t.Hlte'

o6rqeupunnrble B oreqecisenuofi nnieparype [4]. Sauerulvl,qro4larrapa6onlr-
oecxoii rloBepxHocrn tfopuy"nu (1)u (2) yrpouarorcfll

?/1:Zrfi,
al:sr*ZarcLg3ll, 

t

s't: t t * arcLg u', : * '7 ylcLq u',. I

(t a)

(2u)

cssar Me)fiAy fr a a, Br,rpaffiaeMaE ypaBHeHr{eu (1), AoBoJrbEo cJIO}fiHa. Pe-

ffafi ypaBlreuue (t), roilYquM

.:*rlr- (3)



f{e;recoo6paaHee rroJrbBoBarr,c.rr paBJro}r{eHr.reM tsbrpa}rienrta (3) s creueHuofi
pflA:

n_ lt" -(1-r2)ltt -(1-":eil6-.,_"- U - * -r 16rj -...
Sror pa4 cxoAlrrcrJ BecbMa 6rrcrpo r{, HaH rrpaBrrJro, AooraroqHo 6parr 2-3
qJreHa sroro pfAa.

@opuy.nur (2) uoxuo cBecrr,r B oAHy; noAcraBr,rB r/1 B Brrpa)(eurre AJrrr
si, uonyuuu

-r-,i(+-.+)
sr :0r f (4)

(B)

,+rG:,,(.'-*)
Ecrn npeluer HaxoAr,rrca s 6ecxoHcqHocrr,r, qro clpaBcAJrraBo AJr.fl rJraBFror.o
Bepr(aJra crrcrerrbr ltaccerpena, rolyquN,r oseHb flpocroe u y4o6uoe AJrrr pac-
qeTa BLIpameHI{e:

, '"1 1'?,sr:,r +-T-4 (5)

Vuttrrtraa, .rro ,7" :Zrpr+ *1@' -l): 11 (r'r! r1), trocJre upeo6pa-
aonar.rraft rroryqr4M

;,:+*@?-rl (r + +)+ :tr*(,i- D; /#, (6)
\ ''tl " ' z'',

rAe [ - droxycuoe paccro.sHrre noBepxuocrn. flocrc4ur,rfi sreu Droro Bripa-
lfieHl{fl, HaH rlpaBr,rJro, oqeHb MaJr, a norox{y 6ea ana.tr,rtenr,nort ouru6xn Mo}r{Ho

/"1 3&M€HIITb IIepeB 11r yqIITbIBafl, {TO 11 NilaJI0 OTlUtIaeTCtI OT 11. OHOU.IareJrL-
Ho nor,ql'rM' 

, r,= f r- Ari,
(7)

Li, : - \,i - 1) + - 
('irrt' 

*i,,

llonyueuuoe BrrpalfieHrie AJrfl Asi upe4craBJrfler co6ofi [poAoJrbHyro c$epr,r-
qec(yro a6epparluro BepnaJra 4na 6ecxoneqHo yAaJrerrHoro npeAMera. Ouenr,ra-
Eo, AJIa uapa6onl,ruecxoro BepnaJra el : l, As' : 0; 411r c{epuuecxoro
Bepr(aJra (rL : 0) rorryqrM

As1 : #ri

rAe

florr,eyacr, soplry.nauu (6)-(B), AocrarorrHo rrporrsBoAr{rb Br,rqr4cleHr4.E,
fiaH npaBrrJlo' c Tpel,Iff-rleTblpll{.rl SHaqaquMI,I quSpaura (lrcxnro.raR BeJrr4rIIrHy
/1 , xoropar AoJriHHa 6r,rrr, srr.rucJreHa c 6ornrurzM qrrcJroM BIIaqaqI{x qu6p).

Br,rsr,rcflras p.sA BHaqeHuii si (npu pagHr,rx 111 r. €. AJTfi paalr4q,r,rx nyqgft)
n uafi4a al uo rrepBofi lra Sopuyx (2) gna arr.rx )He nyueii, [oflyrrrrM BaBr4cr{-
Mocrr, s't: /(ai), nr,rpamaroqyrc c{epra.recxyro a6eppaqrro rJraBHoro aepRaJra
xan {yuHqr.rro yrJra ui. Auanorr.rrrHo HaxoAr{Nr r4 BaBr.rcrrMocru c$epuuecxoir
a6eppaqnu BepHaJra or yrJra ,i , npe4rroJrolr{eHrdra, rrro roqxa-rrpeAMer rroMe-

T(eHa B Sortyce cucreMr,r / (Srar. 1); upn aroN{ AJrfl suqrcreHlrfi r{croJrbayer,r
{opuyly (4) ra uepoyro Sopuy"rry uz (2). Ouenu4uo , ecrt4 c$epn.recxaa a6eppa-
qua ncert cr{creNIIJ LIclpaBJIeHa, ro BeJrr.rrrr4na c{eprzvecrroii a6eppaqrrrl, Brrocr4-
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Mofi rraBHr,rM lr BToplrrrur,rM BepnaJraMrl, 6y,qer oArrHanoBa lto a6coflrorHo]i
BeJII{III4He, B 4eItcrnureJlb]rocrl{ He yAaerc-s rloJr}rocrbro r{cnpaBrlrrr, c$epuue-
cnyro a6eppaqurc B crrcreMe, cocroauqeit rrB AByx BepnaJr, r,rMerorq[x {opr*y
noHrarrecntrx ce.reHuii, lr ua6rro4aerca ne6our,ura.s ocraroqHa.fl a6eppaqux,
s 6orrrur4ucrBe cryqaeB orreHr, MaJras. Tlcnpanrar B cr4creMe c{epuuecnyro
a6eppaqrarc, N{o}nHo Bllrrr{cJrr.rrb u Berr4rrraHy Hour,r (rann(e rloJlr,Byflcr, Br,rpax{e-
Hlt.sr{rr (2) nm (4), paccvraraB xoA uo xpaitueit Mepe rpex Hocbrx nyueir).

$ 2. METOIT,TRA PACTIETA rr CBOIICTBA
rIOTYtII]HHbIX CIICTEM

Pacser cucrerrbr rrepBoHarlaJrbHo rrpor[BBoAr,IJrrr BpyqHyro, r{Me.rr B BrrAy ra-
6apururre r4 r{Hbre 'rpe6onauraa H npoenrr4pyeN{oMy 6aruenHouy reJrecnotry B rrpeA-
rroJroxteur.rr.rl .rro rroBepxHocrrr cr{crer,rbr c{epuuecnue. Pagnyc rrraBHoro Bep-
xara srr6lrpaJrc.rr paBlrr,rm 24-26 aa, a paArryc Broprrrruoro BepnaJra 14 paccrorr-
HI,Ie N{e}I{Ay sepHaJIaMI,I nrt6npa;rnCs raI{, qTo6bI rroJryqr4Tr, gHsrasaJIeHrHr,rr,i

Soxyc cr{creMbl rlop,rrAr{a 40 at,mtw 2l u (cucreMa rrpeAHaaHarraJTacr, AJr-rr r{crtoJrL-
BoBaHI{-fl s 6aueHHoM coJruequoM reJrecnorre - [peAloJraraJrocrr, .rro 6yAer
I{CtroJIbSOBaTLCfl BHeOCeBafl tIaCTb CTICTeN{rr rIO CXeMe 6paxUT C Ar{aNrerpotl Bxol-(-
Horo Bpaqxa I n). flocne roro, Har{ HymHoe BHaareHr,re paAr4yca Bropr.rrrHoro
BepfiaJra r2 6t;lo uaft4euo r{ onpeAeJreHo paccro.rrrrrte N{e}r{Ay Bepr{aJrar{rr, rrpo-
ITBBoAI{rrc.g pacqer oceBoro rryqxa ny.reri ua 3BM <Muucx-l> (Ara nonr,rurenraR
TOIIHOCTII NT,T'TITCIEHIIiI I4CIIOJIbBOBAJIACb IIPOIPAMMA C YABOEHHI,IM IIUCJION,I 3HA-
.rarqux 4ra{p - t4 enecro 7) nplr aa4auuoii {opue r.rraBHoro aepnara (l'. e.

saAaBaJrocb BHarlerlr{e el) u nyreu no46opa 1r r{r{reprroJrflrlrlrr HaxoArrJrocr, BIra-
treHr{e altcqelrrpr{curera e? BToprl{r{oro BepxaJra, upr,r noroporvr Aoorrrraercfi
r.rcrrpaBrreHr4e ocenofi (c{epr,ruecnofi) a6eppaqrar,r. flocre roJryrreHr4fl e'r, npw
noropoNf r{clpaBrleHa c{epr,r.recnan a6eppaqufl, rrpor{BBoa\Lrrcrr pacuer, a6ep-
paqraii rroc6rx nyueli (r;rannr,rl,r o6paaou nolrr,r). Hara6oree coBeprueHHr,rM rrrrroN{
cr4cTeMLI Or{aSaJIr.ICb arrJIaHaTIIqeCr(Iae Cr{CTeMr,I C r4orrpasnennofi nouofi, 4o-
rrycnaror{r{e rrcloJrbBoBarlrre rroJr.rr BpeHr4-rr \-1 ,"5 no Ar{aMerpy, [puqer{ rrpy-
lr(on paccer4BaHr,rrr Ha Hparo rroJrfl He rrpeBocxoAr4r t" (n rleHrpe uona a6eppaqrn
rre upeBocxogw 0",7 y Bcex crrcreM, paccqr{TaHrrr,rx uanru). O4na lrs pac-
oquTaflIlbrx a[,[ar{aTuqecKt4x cr,rcTeN{ r4N{eeT rlpanTr{qecr{r,r lrJlocnoe IIoJrc, Apy-
rafl - rro,[e c oqeHL cna6oii rpneraauoii: paAr.ryc RprdBtr{BHr,r [oJrfl cocraBJr.Eer
oxorro 76 n.

Paccqraranr,I Tanllte cr4creN{Ll, AonycKaroql4e cpaBlrr{TeJllrlo flpocroe I{Bro-
ToBJIeHr4e r{ HorlTpoJrb otrrr{nrl - cr4creMbl c rJraBrrlrM BepHaJroM c$epuuecxoii
$opuur r4 cr{crer{br c rJIaBHr,rN{ eJrJrr{[corrAaJlb]rbrM Bepr{aJroM r{ BTopr{rrHbru c$e-
puqecHl4ivl , a Tarti+(e AJI-fl CpaBrIeHI,ls paCCqI4TaHa CriCTeMa ItJIaCCI4qeCItOrO TI,IrIa
c rJraBHbrM BepxaJror,r uapa6o.urauecxort {opuu rt Bropr,rqubrrt rranep6o.nuue-
CI(I4M.

Peaynr,ra'rr,t urt,rracnesrait cBeAeHr,r n Ta6;nraqy. B nefi [pr{BeAer{};I: paAr{yclr
[tpt4BIdBHbI [pI{ BOpIIIIIHQ t'1tt t'2 IJIaBHOTO I{ BTOpI4I{HOIO SepI(aJI CoOTBeTCTBetr-

Ho, r{BaAparbr DFror{eHTprrcr4TeroB e\ u ef, uraBHoro a Bropr4rrr{oro Bepr(aJr
coorBercrBeHr.ro, paccToflrri{e Me}HAy BepnaJraN{r4 d1, paccro.frHue uao6pa?r{eHr4.E

or BTopr,rqHoro aepnaJr& .s21 DnBl{BaJrer{Trroe tfoHycnoe paccro-rrHrre cracreltr,r .F,
Arrar{erp rJranHoro Bepr(aJra crrcreMr,r .D; uaxoueq, AaHr,I a6eppaqraouHL,Ie xa-
paxrepr4crrtrtrr crrcreM B .r(,Jtt trt yr;rorort N{epe; Ar,raN,rerp npyir{Ha pacceutsaHr{r
Ha ocr,I 269', paauepbl rIflTHa paccerrBaHr,rfl B Mepr4ArrorraJrr,Hori rrJrocnocrrl
69, (4,ra yrJIa rroJrfl ro) , paauepr,r rrflrFla paccer{BaHr,rfl B carurranruofirrJrocxo-
crra 6G, (4na yr.rra rroJrfl (D), a raxrxe [prrBeAerr vrnonofi Ar{alrerp rroJreaHoro
rro"rrfl crlcreur,r 20 

" 
n upe4e,[ax r(oroporo yrJIoBr,re paSMepr,r rrflTHa paccerrBa-

Hr4fl He [peBocxoltrflr 1". OqenraAuo Bua{r{reJrbr{oe flper{Myrr{ecrBo arr;rranarr4qe-
cltlrx clrcreN{, Aofiycl{arcrqlrx uone 2ro' '- \,5u- to (c"ne4yer BaMerlrr6, rITo

B arrJraHarrzrrecr(rdx crdcreMax rloJre orpaHr{qeHo aorr{rMarr{BN{oM, a ue xolrofi,
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[oSroMy trflrHo paccer,rBaHrT.E rr]reeT cr.rMNreTpr4rrHyro 4opMy DJrJrr4rrca, qro rre
CJryEtrrr rloMexofi AJI.g I43MepeHI4ii, HanpuMep, [OJro]1(eHr4ii SBeBA Ha nJracTr4H-
He, a rloroN{y B AeficTBrrTeJrbHocTrd B pflAe cilyqaeB Mo}r{Ho I,rcloJrr,BoBaTr}.
ra 6onrurue fioJrr{r rIeM 1-1",5). Cpe4lr ocraJrbHbrx crrcre}r Hal{ryqmlrM oI{aBaJr-
cfl Hraccuqecxrafi HaccerpeH c rIoJIeN{ onoJro 8', Barelr cJreAylor cl4cre}rbl c rJtaB-
rrlrM BepKaJroM aJrJrr4rrrr{qecnofi Soprurr I{ Bropl{qHr,rrvi c$epuvecHuu (nole uo-
p.EAHa 5-6') , r4, HaKoHeIL Ha rrocJreAneM Mecre lraxoAl{Tcfl cr,rcreMa c rJraBnbn{
BepHaJroM c{eprauecxofi {opurr (no.re or{oJro 2'). Sauerratr{, qro, xax rro-
HaBaJro r4ccJreAoBaHue a6eppaqufi 3-ro nop.rrAr{a, acrrrrrrarr4Br,r B alraHarr{qe-
cItIax clrcreMax Molr{er 6r,r'rr, sga.rureJrr,Ho cHrr}r{eu (cne4onarenr,Ho, rroJre BpeHr4fl
yuenraueno), Ho trpr{ arou lra6o Boapacraer Br{paHr4poBaHr4e cBera Bropurr-
Hbn[ BepxaJronr, ru6o yBeJrrlqr4Baerc.fl Bbrrloc Sonyca A (Sur. t) aa npe4eJrr,r crl-
creMbr (uro n pffAe cJryqaeB, Kan? r{aflpu}rep, B cryqae r4crroJrr,BoBaulrn $onyca
HyAe, Aotrycruuo). floolouy B r{a?r{Aor\{ r{oHHperHoM cJryqae Houcrpynrop AoJr}rieu
IdCHaTr, Har{BbrroAHefiruee peureHl4e, [pl4BoAfrr{ee H arJraHaTl4secnofi cr4creMe
C MIII{TMaJILEBIM aCTI{rMaTI{3MOM.

S 3. OBJIACTL IIPI4MEHEHIIff

Anilauarra.IecHr4e crdcrerrrr, o6ra4a.g BtraqllTerbHbrM rroJrelr r{ coBeplrreHHbrM,
IrclpaBJreurieu a6eppaqrzfi, uoryr rpr{MeHflrr,cfl Ailn rrpflMoro {ororpa$upo-
BaHra.tt ne6ecnr,rx o6renton, a raxll{e n nou6unaqr4rd c aJrer{rponuo-orrr{qe-
cKr4N,rr4 npeo6pasoeareJr.sMrr, reJreBl{3r{oEsof.r rexrurxoft z qpyrraMr4 cBerorrppreM-
Hr4r{at\{r4; rrpr4 SroM BpeMfl rra troucfi Hy}rtHoro o6teHra BBrtAv 6onr,uroro rolrn
BpeHrrf Mo?r{er 6rrtl BuaqureJrbHo coxpau,eHo, a Korr4qecrBo na6nlo4arenr,-
Horo r{arepuala (xoropoe B 6onsurraucrse clytlngs rrpoloprlrrorraJrbuo rrJro-
rrraAr4 rroJrq BpeHr4.fl renecxoua) SHaqr,rrerbHo yBeilr4qeHo. flo arofi anlauarn-
secnofi cxeMe qe"necoo6paBno crporzrb Kar( HpyrrHrre rrHcrpytfenrbr, rax trr re-
JlecHolrbr cpeAHero AlraN{erpa (aalrerrau, sro AaHH},re ra6ilurlbr, BlrpaHrer{nrrre.
e Jrra[efiHof,r ]\'Iepe, Mo)r{Ho rrponopul{oHaJrbHo r{tBMeHflTD, ytvlHo)r(a.fi I{a Herroro-
puft Hoo${uqrrenr r,r rroJryqa.E, raftrrM o6paBoM, crlcreMbr r{y}r{Horo Ar4aMerpau {oxycuoro paccro.E}rr4rr; axcr{eurpr4cr4Terbr BepriaJr, paayr4eero.rr, rrprz BroM
Ee l\{eH.glorcn). Arnauarlrsecfir4e cl{creMbr Mo}I{Ho rIpI4MeHflTL r.r B coilHerrlrblx
TeJrecnotrax, r{crroJrrrsy.fr BrleoceByro cxerry (6paxrar); BrrpoqeNr, ocyuIecrBJreHr4e
TaHI{x cr4creM c rJraBHr,rM Bepr{aJroM 6onr,ruoro paBMepa? rro-Bl,rAr,rMoMyr B&-
TpyAHr,ITeJIr,uo. Cracrelrbr MaJroro AtraMeTpa Morr{Eo l{crroJrb3oBarr, rrr B KaqecrBe
HaMep fi cnexrporpa{aru; acrurMaruaM He r{ertraer roryqarb peaxrre raao6pa-
)fielrr4ff ctreRTpaJrr,HUrX ilfrnfrfr., a troroMy rroJreSlloe troJre Morr{er 6rrrr cyrqecr-
BeI{Ho yBeiruqeEo. Boauoxso IIpl{MeHeHtre atrJraEaruqecHr{x cr{creM r{ AJr.E'
nnearnoc{epurrx na6nrogeuraft.

B eaxrroseur{e aBrop cqr,rraer cBor4M trpI{.ETHbrM AoJrror{ fio6raroAaplrrb
rrporpaMMrrcra-otreparopa M. H. Prr6anouy aa cocraBJrerrnbre rrporpaMr,rrr.
pacqera n yqacrr4e B BlrqucreHr{ax xoAa ,ryvefi.

t4 gena6pn 1966 r.

t.
)
J.

4.

K.
H.
n.
I-

Jlureparypa
Schwarzschild. Gdttinger Nachr., N. F.,4,1905, N 48.Cretien. Rev. d'Optiqte,7922, 1..

M ancyr oB. Tpy4rr l'OI4, 1932, 8.
I. CarccapeB. l\{erogrr pacqera orrrfiqec(trx cr{c"elr. OHTI4, {932.



XPOHI,IHA

B 1966 r. BaBeprTren r{or{ra}r{ rr HaqaJr pa6orarr, 22-uerponr,rft paArroreJrecxorr.
B o6cepuaropnrr n 1966 r. 6lr.nu trpoBeAerrn:. Ilrenylr Acrponoulruecftoro coBera

AH CCCP (aupe.ni), I{our}epeHrlun no npo6.nenrau tflrar.rnn BBeBA LI ryuanuocteii, rrocB.a-
rrle11fiafl flatrrrrr'r ar(aAelrnria l. A. IlIafina (cenrn6pr,), Hayvrlax ceccLIE Coseta rro nor{rrJrenc-
uoft lpo6"nclre <Pa4noacrpoHoMrrfl)) (orun6pl), a ran)$e Eer(oroplle Eayqno-rexuflqecltrre co-
BelqaHI{.s.

Pag corpy4ulrrron o6ceprarop[rr yqacrBoBaJr B pa6ore Mrrorfix conerqantrfi Ir non{e-
peHqlrfi: B coBeu{aunrr tro cr.ulaM ocrtrLrJr,TflTopou r Pure, R col}el]{arlrtr rrccJreAoBareJleft ltar-
i.rnrnr,rx rr trenyJlfiprrtlx sBeBI{ cner(rpaJrbHoto r{Jracca A s Mocnne, n xou{repenql'Il'r tro
Mafrrlrrrroft frlApoAr'r[al{l.rrtc I Prrre, B coBelr\aurrrr tro r]rexanlr3MaM Ir lrcrorrnrrfiaM rrererrJro-
Boro u3ryrrerlrrlr noclrrrqecnrrx o6r,enros a lopr,xolr, n XV u.ireuyne r{oMl,rccr'Ilr [o rr3yqeulrlo
uepelrenrir,rx BBe3A R CoepTl"toucre, n Jlerueii actpo{naruecxoii uxo.ne s Illelraxltncroft
o6cepnaropr.ru AH Aaep6ali4rnarrcrtori CCP, n Hou{epeullrlrl uo {rar.rne rIJIaHer u Xapr'xone,
ro Bcecoroasoii non{epenqr.rrr rro nocMtrqecnlllr rysaM B Arna-Are, n nayunoft ceccfirr,
nocBrrqeurroft 1O-uerrrro coaAarrr.rf Illerraxrrscxoft actpoflral.rvecnoii o6cepBaropt{fl rr flycr(Y
AByxilrerpoBoro reJrecnotra, r Pecuy6.rl.utaucnoM ceMrrnape O6rqectna <3sanuel r Hrene,
a TaItE{e B Apyrflx COBelqa]Illnx rlO OTAeJILHbIM trOytl11bt, I,I EayqEO-OplaHIIAaqI'IOEIIhIM BOIIpo-
carl.

B 1966 r. rreir{llyuapo/\rr6re rra}rrubre cBrrBiI o6cepnaropntt paBBr'IBaJrIrcb cJreAyIorqIIM
o6paaorrr.- 

C 3 no 10 nrlnapl o6cepnaropurc flocerrrJra rpyfira Htrraiicru.tx yqeEslx (Cno llyan-uaa,
Barr IIIoy-ryaut, JIo .(ur-qanu, llll;ur, JIr-un-qmao). Oni,t oananoulrJrl{crr c reJlecl{ofiarrrr
rr ycranonrtauu o6cepnaiopurr n Hay.rnou u Cltlreuae. Ha aace4antut yqeHoro coBera o6cep-
Baroprfi 6r,r.n c71e.tai Ao(na[ (tfl ertitscxas o6ce?Baropr.E).

Corpy4nrtH rrHcrrrryra rru. l. lepqa (I[P) paArroacrporrolr f. Plrxtep Haxol{lrrlcfi
n o6cepraroplrrr c 8 uo tlJ nrons. ,{nn corpy4urrftoB o6cepBaroplrrr rrM c/{eJrau AoHJraA <Ctpoe-
gne fa.nartr:r.rnIl Ira ocrroBe paAlroacrpoHorrfirlecrtrtx r'rcc;regonanr'rii>.

B cenra6pe o6cepoaropnio c riparr{oBpeMelrubrM BIrBIrroM rrocerlrJr npor!. E. Pr,r6na
(nHP). Or o6iy4rr.rr uetroropr,re upo6,reulr Sorolrerpltuecnllx crrcreM c corpyAllfiItaMrr or-
neJra t[trannrr r]Bcaq.

A. Aura.rrona - corpyAur,rfi Actponoruruecnoro rrncrlrryra C.rroraqrtoft Ana4elruu uayx
(LICCP) - rpr'rexaJra I o6cepnatoprrro -e 

ceu'rrj6pe. I{e.ns ee rpl.rea/la - trorr_yqeEre HoE-
cy,nr,raqrrft, oarranoMrerrre c uero4rrnoii r.r pa6oralrlr, rtoroplre BeAyrcfi B o6cepBaroplrll.' 

C 29 aBrycra no 2 cen'rr6p.s A. A. Ctenauns BLIeBrrraTI a Ee,rrpa4 ArE yqacrl'rs s MeE(-

AyHapoAHorr crrMrro3rryMe rro coJrreqflo-3eMrrbrrr cBrr3flM (C(DPIO). I{rrr no pa6oratt, Bril[o"[-
nenur,ru coBMecrrro c A. tt. flauxparorrru, cAeJraEAonJraA (HenoroplreAI,IHaM[iIecHI,Ie fiB-
Jrerr{E B cytounoii Bapllaqlrlr I{ocMI'IgecI{I'Ix fly.reiiD.

C t6 no 20 ceatn6pn A. E. Celeptnii - nt'tqe-upeal'rAerrr Mex4ynapoguoroAcrpouour-
qecltoro corosa - trprrlrrrrr yrracrire a pa6ore l,Icrofitolra MAC s IIpare (qCCP).

B f4artcxe (IIHP) A. E. Ceuepnnii yvacrnorar r Ment4yrrapoAuoM clrMtroBlryMe rlo
uarrrrr:noii rrrApoAr{rraMrrne rr cAeJraJr Aonrra;l e4.IX 1966 r.) <Tortta-n crpyr{rypa cofiEeq-
TIbIX IIATII'ITEbIX IIOJIEUD.

B |IIP AJr-tr oarrafioltJrerrrrfi r{ o6ueua ofir,rroM onctrJryararllrn 6onr,mnx reJrecftolroB,
[3yrre]rrrfi cuoco6os o6pa6ornr'r ua6;rro4arensEoro MareplraJla Bbrea]r(aJr E. II. A6parxeBcnri
(c 11.X uo 1.XI 1966 r.).' llo nropoii troJroBrrne ontt6px T. C. lann[sa n B. B. flpono{rena rrpfiE-xrr yrlacrlle
u coBer(aur.ru uo ua6rro4er.rrrflM r'rcnyccrBerrEhrx ctryrurrnos SeMrr.I (fAP). IIrtrl cAe;ran /Iott-
JraI( tra reuy <O [pirMenerr[rr Br,rco]tosyBcrBnre;rr,roft a,renrpontoit rr reJreBrr3rrorrsoft auna-
parypr,r AJrfi Ha6nroAeur'rfi rrcttyccTBeEEbIx rtocNII{qecRux 061leftToBD.- 

e . 14. fotacron c 18 rrrcrrl no 18 oxra6ptr EaxoArrJrc[ s 9CCP, rAe pa6orar BpeMeIrEo
B I\OJI}KIIOCTII EAYTIHO|O COTPYAHIIKA B COJIEEqIIOM OTAEJIE ACTPOITOMI,ITTECKOI{ OOCEPBATOPIII'I
Aragelrr.ru uayn TICCP n Ongprxeene. I]e;rro npe5mnauux C. I4. lonacrona n 9CCP 6u.rro

ory)



flpolloJrlxerrr.re Haqarr,rx erqe B 1965 r. B ftpbrMcnoii o6cepraroplrr coBMecrrro c 4-pou }tpnn-
crrrrM rr 4-ponr Byu6oii pa6or no upo6.neue (BrI,IfiEIIe crpyr(rypbl Marai.rrrroro rrorq rr pa3B!I-
Trrrr rpynn nflre.r rra trprrxo.1 ft Sclurc r(oplrycr(yJrr rur6pom.'ruux Bo BpcMfi Bcur,rrtrer(0.

B rrlae o6cepnaroprrrc fiocerr.rJ]r{ c rrparrroBpeMenuLrrr BlIBIrroM aMeplrr{aEcnr.re paArlo-
acrporroMl,r Cruur rr Mo{{cr, r(oroprre o3rrar{oMrrJirrcb c pa/{rroreJrec(ouolr PT-22 u Apyrr'rMrr
TeJIeCnOITaMI{ LI yCTaHOBItaMIL

feo{uarrnu Cy6paxuanrnn, Exaprana, A. Caxa (I4r4nr) flo6hrBaflfi u o6cepratopr.rn
B r{ae LI o3Eano}rlrJrlrcb c pa6oraMu B o6Jracr[ IrccJleAoBarrrlft rronoc{epr,r Ir r{ocMlrqecn[x
nyuert.

ilpodr. n4. V6epoft (CIIA) uo nropoli trorroBllne ilrafi [ocerr.Irr o6cepnaropltro s CtIMetIae
rr llayunou rr 19 uaq rra BaceAar'rrrfi Vqerroro coBera cl{eJraJr IIo(JraA <I{enoropl,re roqubre
peuerrrrlr Ba[aq r{arHr{TorJ,rApoArrrraMr{rtrr, rm{etoilIr,re acrpofr,ralruecnoo trprrJlomerlr.re),

2l vrols I{pAO AII CCCP noceruJra rpyrrIra ;rro6r.rre;reii ac?porroMr'rr rt fofirau4rr
(3{ ve.rr.) ro rJraBe o npo$. M. Mr,runaprou, Ouu oa}rartoMnJrncb c coJrrreqrrllMrr rr BBoBI{ELTME
TeJ.r ccrr on a Mrr o6cepnar op r,r rr.

C 28 aurycra uo 5 ceurn6prr B o6cepBarop[r,r HaxollrlJrcr upo{r. 0. Illaqltau c cynpyrort.
Ha eace4auulr Vseuoro coBera I ceurx6pn oH cAeJraJI Ao(JIaA (Teopr.ILI coJrueqrrrlx Bclrblmert)).
0. IIIau.uau rrMeJr prrA 6eceg c corpyArrr,Ir{aMtr o6cepnaroplll{ rlo Botrpoca}I, trpeAcraBJrrrrorqlr}I
ts3arrMrJLIrr I{ETepec.

C 5 ruo,rr no 19 onrx6px r o6ceplaropiru pa6oran Hayqsur; corpyArrrrrr Ana4:rurrrr nayrt
Ulneqrrtt q-p O. Cren{lo. On fiprrarrrraJr yrracrr,re n conuectnofi pa6ore rto [Byqeur'Iro ]{ar-
nr.trnrtx uoreir na Co;rnqe. Cron([;ro y]r{e Bropori roA rrptrea)r{aer r [tprrucrryro o6cepBaropr.rro
IJI;I flpoBe/{enlr.E IrccJreAoBaurrt no rlr,rar.rne Co;rirqa. !,-p Cren{;ro rroJrvrrr{Jr pri{ }roB6rx, r'ru-
TopecoBaBrrrr.rx ero Barrrrceft ua Tluortnolr lrarurrror.parle o6cepraroprrr.

C nparnonpeueHrrr,rlr Br{BIIrolr o6cepraroplrrc rocerlrJr npo{. A. .(olrSroc (tDpauqrrr).
llpor!. ,{o;m'proc rrMeJr AJrr{reJrr,r{bre 6ece4r,r c oorpyArrr{ftalrn o6cepna:roprn, o6ueu ltrerrrfi
u [Ircrryccr4r.r 6r,r.rrn oqenr, rroJreBrr,r. 14 rox6px ua V.refiolr coBere oE cAeJraJr rrurepecnufi
AoIrJra[ (O trrauerrr,rx rrccJreAoBarrr'Ixx Bo tDpauquu>.

B. tt. flporotlrea rr,rerxran na Mor4ynapoAHyro nonrleperqurc tro yJrbrpa(bfloneroeoft
'rI peHTrerroBcnort cnenrpocrrolrrrr .rra6opa'roproii lr acrpo([itglt.recnofi rrJraaMbr (Aurulra,
28.III-1.IV {966 r.). Illu c4e,nar /Io(rraA <Crrsr oc4n,nrrflropoB peBorraucrrhrx rrrunfi Mso-
ronpaTrrr;rx fiorroB rISoaJrer{TporrE],rx pfiiloB oT leJlrr.rr Ao apror{aD.

il. [. ,(o6poupaBr.rn yqacrBora.rr r pa6o,e IX fl;reuylra I{OCIIAP u VII Merxgyrapol-
rloro cIrMrroBI{yMa rro fisyqetltrio rrocMlrrrecrtoro trpocrparrcrBa (Aacrpux, 10-19,V). Os
cAeJraJr EoItJraA <Ha6.nrogenux rrc(ycc"Berrur,rx HocMllqecr(r.rx o6renron,l, B I(oropoM 6r,uu na-
Jrorxeuln peByJrbrarbr pa6or, npono4l{Mblx B ltprrucnoii acrpo{trauvecnofi o6cepBarop[fi
A}I CCCP.

A. E. Ceaepur,rtaneaxrarn o6cepra'ropraro Anaxanpu, Iilra,[Ilfl (ro rrplrrJrameurlro)r Ea clau-
noarryu <TouHar crpynrypa coflEetruort aruoc{epur>, rAe rrM cAeJraE Aor{JraA <O ros(oit crpyn-
Type Marrrrrrur,rx [oreii Ea ColEqer.

B 1966 r. rprrcorpyAuuna o6cepnaropr.rr (A. C, ,(nopnmnn, T. T, I-{an, II. (D. rlyraftnou)
{IO/{rOrOBnJrII, CAaJrIr U yCUemHO BatrlrrrrlJrrI fiarrAr'rAarcnlre AlrccepTarl[II.

I4. M. ItonruroB rroAroroBr.rJr rr c/IaJr IIor(JraA rro coBonyrruocrn pa6or, npeAcraBreu-
Ebrx lra concrtaulre yqenofi crerrenlr Aor{Topa Slrauno-rrrareuarlrqecftux uayn. Teua Arrccep-
TarIrrI4 - <(Duar.rqecnne rr aBoJrroqrrouur,re xapaxrepr{crrrr{r'r ropflrrr.rx BBeBAD.

B 1966 r. BrrrrtreJr uB trerrarir XXXV roM (tr{BBecrrrrt }tplrlrcnoft acrpo$uauuecnofi o6cep-
Baroprru AH CCCPD. Ilogrorowreur,r raRlr(e rr cAaEbr B rreqarb ABa roMa <tr{necrrft [tpAO
"A.H CCCPr: rolr XXXVII r ton XXXVIII (uacronqnfi rou).



.IIancc'r rR l{pnr rrcri oii acrp orlrna nv ecn or"r o6cepn a ropur.l
Tou XXXVIII

V maepttc}et o r ne qamu.

It put.ttctto il, acnlpo t0 LL3Ll,\.ecn o lL o 6 ce pe dmop L!,e ti
ATI (:C(]P

PeIaHr.,p lraTq-rir -[O. 14. E@penoe
1'cxHr.recHlii pc,qarirop P, Ilt, Eetn.Lcoco.

CAaHo B Ha6op II/VII 1967 L IloAnucaHo rr rcqarrt 3/I 1968 r.
q)opMar 70xl08t/16. Vc.r. ncq. t. 24,5. y.r,-tr3n. r. 22,6.

'fupa;H 1300 or{8. T-01662. 'Irrn. aaH. 3215.

Itetru 1 P. 59 r.

Ila/larcrr,crBo <HayHil). I\IocHBa Ii-62, IlolcoccH0rirri,i nep., 21
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