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I,TCCJIBIOBAIIflE PABBI4TIIIfl XPOTMOCOEPHbIX BCIIbIIIIBI(
IIA COJIHIIE

A, B, Cece72u,btt:l xt, lil, O. Iltu,ttoxtt,untr;o6a

flpnnegeuo orr{caur{e trrrcrpyr{erIra rr l\{eroAa uenpcpr,rnnoli r(rruoperrcrpar{rrrr paBBr4-

rr.ra arrr.rBlrr,rx o6paaonarrii rIa Corrnqc. tr{a 55 scrr,rmcrr, ua6,rrogaurrrlxcrr n 1952 r,, 18 6rr-
Jilr rroAtseprHyrLr AcraJrrtlrorlr o6pa6orrie IJlrr r{ccJreAoBar.r[fl Annxreu[ii, rnrerclrruocrefi
u oco6eunocrerl s ux paar]lrrrrl,r, O6napyxrcIro, qro paaBrlTr.rc lrcr{oroprrx Dcrrbrruert coflpo-
ROlr{,qaeTCfl 1}o3rrr{nHor}crrr4cr\,r nnrurtcRrri,i B BrrAe crpyii, lrr6pocon, Br,rrsrr.rsaHl4ii
(ncrr,rurrur 1-ro tuna). Xapartrcp arrrx AtsrrE{eulrr"l nrrolnc arraJrorr.rqcu [Br.rmeunrrM B (aJrcr(-

Tpor{arulrrrrLrx>npory6cpaflqax,Bo3ulrnalorqirx BoBJre coJrrrcqrrlrx nrrre}r. Paanntite ocraJrb-
ur,rx (6onr,uruncrna) ncni,ruert colponoxtAaercrr B oclroBrlorr 6orree urr I\rcrree paBiroNlop-
rr,rl{ pacmrrpellrcM }I c}r{arr{eM Bcrrr,rrrr{rr (ncnr,rruna 2-ro rnna), }Iaiigcno, qro BcrrBrrtn[
pacrrl4pflloTctr flprr BoSroparlr4r{ I{ c}fir{lraroTcrr npi4 rloracalu[, fipl,IqeM IrrrTe]IcIIB]rocTB
B rraltclrllyil{e Bcrrlrrlrnrr reu 6omrrro, .telt 6omnre cl{opocrl ee pacrrtrrpeul{n, Melx4y rrlrrerr-
cr.{Buocrr,ro Bcnhrirrxlr B llal{crrrryMe Ir l\taltcrlrrarbuort nnorqa4uo BcIrHrIrHrr coorBercrBrrfl
ne na6lro4aercfi, qro BacraBJrtIer riepecilrorperr, o6r,r.luyro oqenr{y 6anna (rarrnocrra) Bcnr,rur-
nrr rro cc ilflou{aArr B Nraltcrll{yMe. O6napyntera BaBlrcrrrrocrrr i\{crr{Ay rrJrolr{aAE,Io Bcl]Lrur{u
r,r BpcMorrerl ce ,firr3xrr. 3ra Banr.rcnrocrE arraJ]or[qga rroJryqeurroii Anfi npory6epauqer
r{ cBr,r/lcTcJrrrcTByeT o npoqeccax, BlrSLrBarotrlr.lx r.lrrTerrcIrBHoe pacceErrrrc Srreprrrl{,

Pac,clro'rpctrr,r Bo3trolr{rJInc EcroJIr{oBarrrrfi noryqerlllr,rx cooruoureRuii .

s L I,IHCTI]yMEHT I,I METO,( HABJIIOAEIII,II,I

Ilacrogulas pa6ora npel(craBJrrrer co6oit trpoAoJrlr(eHrre I,r pacrrrl,IpeHrre uc-
crreAoBaHrlr,l pasBrrrr{fl xpoMoc+epHbrx Bcrrbrltrelt flpu rroMonlrr uurepr[iepenqu-
oHrro-rroJrtrpr4saf{r{or{lrbrx rflrnrrpon, Haqarr,Ix u 1951 f. 0AHI{M lra anTopon [1 ].
]J ouul.l.re or [1] ara pa6ora ocrroBbrBaercfl rra Hr{}roperrrcrpaurlrrx pagBrrrr{f
ar{Tl4BHbrx o6nac,elt Ha corHequoM [L{cfie, noryqellHblx npl{ rIoMouII{ BIre3ar-

MeHlroro rropoHorpa(I]a HoRor,l o6cepnaroprrr{ BoBJre flaprr,raaucrtoro Ir nnrep{e-
peHrlr{or{Ho-noJrflprrsaqr,lorrHoro r[u,rlrpa c urrpl4Holl rloJrocbl - 0.4 A [J]a
Jrr{}rrra Ifq. flo.nnoe r4 noApo6noe orrcarrl{e arofo uHcrpylfelrra rrorrBl{rcfl
s 6nr.rntafimee BpeMfl. SAecr nprrBogrrM rrer{oropEle ocr{oBrrr,Ie AaHHbIe o6 ontlr-
qecnoii cxelre rr o rex oco6ennocr,rlx IrlrcrpyMerlTa Ir r{ero,4a Ha6rloAeu[i.i,
(orop6re cyulecrBerrlrbr [JTfl l{ar{Hoii pa6orEr. O6rquii Br4A BHesarMe}rHoro r{o-
poHorpa{a npr{Be[eH Ha q)I4r. t, a olrruuccHafl cxcMa ero .-_ Ha {[r. 2.8 npvu-
qrrre ofrrr{rrecnaf cxeMa Hartrero HopoHorpaqja coBtraAaer c rrsBecrrroii cxerfofi
Jf uo, o4nal(o B ary cxeMy Br{ece}rr;r Hexorophre cyu{ecrBenurie ItaMeHelrtr.rt Artrr
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yMeurmeuufl BJII[flHtrfl pacceflHlroro cBera rl 6oree fipaBrrJrbrroro rrctroJrr]Bo-

BarrrrE uutep{epeuql{ouuo-rroJlfiprrBaqroHHoro {rrnrrpa c qeJr6ro rrccJreAo-

sauuft Ar[cxa Counua B MorroxpoMarrdrrecxrx ryqax. O,quonzuaonrrii o6renrras

*oponorpa,p a o, cJ;;,:':ffi:" ";::;ffiJ:nr u {ony*u.rM pac-
croaHr.reM ortoJro 3500 uu crporrr lrro6paxtennc Co;ruqa rra rrcriyccrsenuoii

E,
J

. Orr. 2. Onruqecraa cxeMa xoponorpa(fa

<oryrreD lr, upegcraurxroqeft co6ofr Har(Jrorreurroe rroA yrJroM 45o x bnru.re-
cnoft ocz ortrrtrrruqecnoe Bepr(aJro, or6pacrrBaroqee cBer or coaneuuoft {o-
roc{eprr B cropoHy rra BepnaJra tnt .vt n'Lzt r(oropBre troJlHocrrro BbrBoAflT cBer

,|
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{orocrlrepu raa rpy6r,r uapyx{y. l-[a paccronnrrr or{olro 1r0 mu or rforranr,uoli
nJrocnocrrir o6ten'uraa O, naxo.ilr,rrcrr Jrr{}r3a tona o, c r[oxycnrrl,r paccroflHrreM
oItoJIo 85 lru, crpoalJlar r,rao6parrteur,re BxoArroro Bpaqna B rrJrocHocrr,r Arra-
{parur,r lr, rp0Arra3r{aqenrroir IUrFr ycrpaHCrrr4rr cBcra, gr,rrfpaurpoBairHoro
il paccefrrluol'o y HpaeB Bx0/{rroro 3paqr{a. Axpouarr,r.recrrafl Jrr,tuSa o, c $o-
Iil,srrornn paccrorrrr,rex{ orroJro 1.300 uu nol,reulae?crr ]ro3&[r{ 4ua(rparurr l,
(rra pacclonljtlr4 or{oJro 1r0 ur,r) raritrl,r o6paaou, rrro ee r[onantrraa r]Jrocr{ocrr,
coBlraAacr c r[orranr,nclfi rnocriocrr,ro o6r,errtrana Or. 'l]arr,ru o6paaoril, ryqox,
nr,rxo4rrqr,ri,r r4B Jrlrr{36r or, nnnnercfr napaJrJreJrbrrbrM (ua cxeue rronaSaHbr
B yTpl{poBaHllor{ BtI/{e AIla lrapaJrJreJrr,rlhrx ryqHa oT Bepx}rero I,I rrr,r]r{Hero npa-
en Connqa). B arou rapaJTJreJrLHoM rryqHe HaxoAflT0rr BcpnaJra k1 t4 t1,2t I{BMe-
uflrorqrlc Ha tB0o HanpaBJreHr,le Jryqn. BseAeHrae srxx sepHar rro3BoJrfler
YMeIrEIU,lTb ra6apl4llbl cr{creMrJ 14 l{3r{ellfl?rr noJro}r{eHr,re }ra6Jrro4aeMoro o6r,-
enra B noJrc spelrr{fr oltyJrflpa nyreM BpatqeHrlf sepHaJra rul Ror{pyr AByx BBa-
nMrro nepllcHAr,rr{yJrflp}Il,ix ocer:i. Bropan o6opa.rr.rnarouarr Jrr{H3a on c {onyc-
ItbIM paccrorrlrl{eM 1300 uu crpol{T ueo6panrenlre Coruqa na rrJreHrre Hurrona-
MepBr, a rpr.r BBeAeHr,rr{ noABr{}r{Horo AI,larOHaJIE,HOrO SepnaJra ,s, nanpantner
ryqr4 B onyJrfp ouunu lra rforonnacrxrrr{y (paauepou6 x 9 cM). SHsrasareurHoe
r{roxycHoe paccrorrrrr4e cr4creMhr - onoJro 5 r,r, a cpeTlnui,i Ar4aMerp raao6paxe-
Irrdfl CoJrHua - ortoJro 42 mv,, rarr rrro yrJroBoe noJre Bpelrr{f orroJro 36' (a upr
rfororparfuporaHrrrr ]ra crarrAaprnyro 35-uu ru4uorrJreuny 18 x 24 .,rrv 

- oxorro
12'). TIpu noMorII4 Bpaqellr{fl 3eprtaJra rz1 ts rleHrpe HaApa r{o}nHo rrocraBr4r6
lro6yro roqny, Haxo,ufluryrocfi or uelrrpa Conr.rqa Ha paccroflHzrr,- B - 1".5.
['Iurepr[epeuqrroHrlo-noJrflpr{Baur.ror{Hurt {r.r;rrr,rp rroMerr{aercr{ B rraparrJreJrbHoM
fiyqrte Me]T{Ay BeprtaJIaMI4 171 V n2 B orpaBe, Horopyro r{o}r{}Io }rar{JroHgrtr or{o-
Jro octr{, nepneHAr{r(ynapnoli rr oor.{cr.rc.reMbr, Bnpc/{eJrax -]-2o, B HoHcrpynqr4r{
rrpeAycMorpenr,r yAo6nr,re repcMeuleHr{fl BAoJrb onur.recrtofr ocll: 1) o6.r,enrlrna
0r;2) glrarfparuu lr; 3) runau or, a raruxe rocrrrpoBnaBrrJrocHocrrr, treprorr-
AlrnyJrrrpr{oii n ocn: 1) o6r,enruna Or, 2) Jrr4}rgbr nona Or;3) gradrparmnt Lr.
Ilpegycnaorpena taxrxc BoBMoIHI{ocrr, r.raMeneHrrrl rraxJrouoB oceit nparqenua
r[ranr,rpa ]4 Bepr{aJra n2.

Ilalr6onee cepr;eBHr,rM Tpc6onanracM, rrpe,rIT,flBJr.seMbrM r{ BHetsarMeHHoMy
rroponorpa(ry, rrBrrflcrcfl rpeAeJrr,rro MaJroe paccefHrre B JruHBax O, u Or,
o6ycnonnenHoe IIeoiIHopoAHocrflMl,r, rrarfl)r{eHlrtrMti Lr Bnrroqegr,rflMr{ B creHJre,
a raltlHe I{apauI4EaMu n ge{enralrra o6pa6oTrtrr uoBepxrrocrcft Drr4x Jrtrrr{8.
Jlunarr 6rl.n:a nccne,I{oBaHr,r n o6srnnoneur{oM l[ [orrflprraoBar]r{oM cBere. Pac-
cMoTper{I4c B noJrfrpr.{soBaIrHoM cBere He rror{a3aJro Hr4Harrr4x rprrSHaHoB
cr{oJr6r{o-Hr46yAr eauerHr;rx Brryrpcunr{x Harsxrenuli. Ar" r,rccJreAoBaHr4fl He-
oAlropo/IHocret? r'r Irpouux I4croqHI4ItoB paccefHHoro ctscra r,rolrrHo paccMarprr-
Barr, npocro rJra3oM ranu {otorpar{urponarr trocrpoeHHoe nanorl-nu6o scro-
!{orareJrr,Hoil nuueofi uao6paxeHue r.{ccJreAyeuor,i ,rnnaur, ocBeqeHrror,i ucroq.
IIr4I{oM cBera; rlprr SToM uao6pamenue rroroqHrrria uar(plrDaercfr ar{paHoM,
Cuerqaa EecI{oJrr,Ho r{ccJreAyeMylo Jrur{By, Mo}r{Ho rax{e noryqr.r.r) crepeocnorl{-
qe0l{tr{e CHI4MI{I4, ItOTOpLIe trOSBOJIflIOT BrIrICHI4TL, rge (Ha rroBepx}tocTrt yttrrrL

euytpu) SaJreraer l{cro'qr{I{rt paceeflr{I4rr. FIa ranrax cur{Mrrax Bce }reoArropoll-
IIocrI{, nyBIrpLI{I{ I{ IIapauI{}IhI BEIcryIIaIor HaIt CBerJIbIe flpltlle Cr6paeOnarrf



Ha relrrroM r[ore. Taxue c]rr,rMr{rr r\{ox{r{o (rorouerplrpoBarb I,I oqer{rlrb AoJrIo

cBera, pacceflHHoro ruruaoli. Oua onagaracr, (ec,lri,r rre rrplrrrl,rl{arE Bo BHIrMarIrIe

Aorrrr,Buoculroir usr.rl,rHxal{rr rr BarprraHe}rHocmro) nopagr(a Hecr{oJrEItI{x [ecfl-
TLITLIc.rIrrrrEIx or naAalorqero Iroror{a 4nn o6err ntut O, tt Or.

Bropr,rlt BaInIILINI rlcToqrrrrriorr paccerlrrllfr flBJrflercfl IioHCrpyi{qllfl rcH\IC-

crnennoii (Jryr{br). FIam orrrr rloria:aJ], qro nal.r6olee yla.rrrorYr tIBrflercfl lla-
I{JIOIIHOC EJ]JII{IITI{IIEC]{OE 3EPITAJIO, OT6PACT,INAIOTUEE CBET B CTO]]OIIY, IIPOTI'ItsO-

noJrox{rryro pacc}rarpr,rBaeuotl, r{ IraAeBaloqeccfl lta nrrr,rr[r, yrtpelnennrti'i
B rlcrrrpe Jrr,rH86r nora. <IIyua> n r[opnre rtorlyca B]Iocrrr ropaBAO 6onr,nre pac-

ceflHrroro cBera, oco6enno rpr,r rrarr,rrrrr,r r\/6vca, He Rr,Irr\rclialotqero rloJrllocrlro
orpamerrHr,rli cnen rpotocr[eprr Hap]4ny.

O.rerrr, cyrqecrBerrEra rarrlr{c qeHTpl.{poBlta ,(lrat}parlmt lr, ratt xari o6r,entne
noponorpar[ra ,qoJ]]r{eH cpaBHr{TeJrr,Ho qacro BErrrITNIarLcfl AJrf TII,ICTI{u; c aroii
TOTIITtr{ sPEHI,IfI I{EYAAqHI,IMII flDIIflIOTC'I BHEsATME}II{bIE NOPOTTOTPATIU I{EfiCCA

(no upoexry Banlglrafrepa), rilIercLqrle gnarfparuy lr, aaxntouelluylo Me)I{Ay

,qByMr Jrr{HBal{rr (nurnorunrorllrx{I,I poJrr, JTTIHBrI Or); a,qecr rocrl,IpoBHa gnarfparlmt
l, na6nro4areJreM rreBoaNroxrlra, a flepeAlrrrfl rr,Iuaa] (o6parqeHnan' xl ruHae
uona) Molr{er Brrecrr.r a}IaqrrrcJlluoe AofiorrHureJrlrlloe paccefl]rrte, Tart HaH ee

fioBepxHocrrt HeAocrynHEr [ra qrrcrlir{. I{am nopouorpa{ cso6oAerl or aroro
He[ocTarr{a: 3,rlecr, ].rilreercff crreqr{arbrroe orrHo, rrosBoJrfrroluee Ha6rrcI{areJIlo
6ea rpyAa npoBoprrrr, r{ ?rcnpaBJrflrr, qerrrpl{poexy gua(lparnt lr.

flpuueueHlre {nnr,rpa R orrrlcr,IBaeN{oN,I Itoponorpa{e B napaJIJreJrEHo\{

lyarne rroaBorrfer erp{rexrunuo lrcrroJrr,BoBarr] rrorreBr-roe roJre I,rurep{epenqrroH-
Ho-rroJrflpnaaqr{or.rHoro tfunrrpa, r{oropoe y6rtnaer c yMenbmeHrreM ero rro-

JrocBr nponycr{aHr{fr E Aocrr.rraer - 1o npu rroJroce [ponycHa]rrrff or(oJro 0.5 A.
OAnano r4crroJrbaoBauue (rursrpa B rrapaJrrrerrrHolr nyqxe r.rMeer ror HeAocra-

ToH, qro oHo rrpeAbflBrrflcr or{cub BbICortEe rpe6onannfi H otrTnqecltr{M r(age-

crBaM rfznr,rpa, B oco6eunocrr{ }r rrJrocHo-rrapaJ]rrerr,Hocrrr BCex ero EJIeMeHToB

(n vacrnocrrl Tex, r(oropbre uuek,r Eecr{oJrr,Ho paar[qubre rror(aaareJll{ trpeJroM-

fieHIrfi, fiar(, HarlprrMepr r{BapqeBEle rlJrr ItrrraroBEle frJracrr{Hbr rr rroJrfpu3aropbl
I{ Barurrrr{r,re crexna), a rarur{e rpe6yer ucnrroqeHllfl BCex r{croqHtrItoB Harlprr-
rxennit, snrabisaelmrx onpanofi r[unrrpa. Manefruruii trepeffiIrM {tnnrrpa n

orrpaBe Molr{er BbrBBarr, eanrernrrft acrrrrMarrraM, noaToMy Muoro nuuuanng 6rrno
yAeJrelro Hor{crpynqrrr{ orpaBr,r {nmrpa. I-Iau6onee cyn{ecrBe}rEblM Bgecb flB-
Jrflerc.n naqecrBo nnocxocreii, rroAlnr{Marorqzx {rnnsrp c ropuoB, I{ caM crloco6

loArr(r{Ma. flocnegunfi ,qoJrffieH ucnrroqarr, rrofrBJreHrre BcffHtrx HepaBHoMep-

nocreft I\aBJreHr{fl Ha ropqoBbrx nJrocnocrflx. flone3Ho rar{}fie Hatr6oree rbHxue
rrJlacrrrr{bl (xrmrpa, oco6o qyBcrBtrTeJrLHBre H rHyrI{fM, rroMelllarb B cepeAr{Ile
MeEAy 6onee rorcrrrMu nBapqeBrrMr rrJracrr{rrrtaMr{.

Ourcanue lrurep{epeuqrroHHo-rrorflpr{B arlrrorrHr;rx rfunrrpon, r{clorrr]Bo-
Balrur,rx n o6cepna'ropu:a c 1948 r., [aHo a [21. IIInpr{Ha rroJrocbr rporycna}rzfl
Lrnt Jruu:au IIo rlinnrrpa, EctroJrbaoBauHoro B rracrofluleM HopoHorphrfe, lro-
mer 6rrrr nu6rapaenra B BaBr{cr4Mocrr{ or o6renra crb6Mnl{. ,(rr upory6epaHr{eB,
xaH uLr o6uapyxrh.ru.r eu{e s [3], rrau6onee o{{ienrnnnofr flr,nnercn mupl{Ha
loJrocEr uponycHanufl or(ofio 1.5 A, a.qJrff gerareft Ha Arrcxe Coruqa - tro-
Jroca - 0.5 A. flcpexo4 or troJrocbr npotrycxanus n 1.5 A rt nonoce 0.5 A upo-
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nBBoAr{rcfl AoBoJrr,Ho 6ucrpo rryreM trprrcoeAr{rre}rlrtl r{ {Idm,rpy, orrrcafl]IoM)r
s [2], Ao6anHa l1B [Byx rrlaroBr,rx frJlacrrru rr noJlflpr{Baropots, BaHJIIoqeItI{bIx

B orrpaBe, TepMocrarr,rpyeuofi lretsaBrrcr{Mo or oc}roBnoro r(BaplleBoro rfnnrrpa
[2]. FIeeanzctrMocrr, tepuocrarr,rpoBallprrl oclroBHoro r[xrnr,tpa rI mnaroBoro

Io6anna noaBoJrrrer ycrpalrrlrl ne6onruoe pa3rrlqlre B c]IBr{rax rloJroc [pony-
cHarrr[fl KBaprla u ]nrrara npr,r r{ilMor{errurrx Ter{[eparypLl r{ coxpalrflrI, TeM ca-
lrr,rM npaBr4JrbHyro qerrrprdpoBr(y noJroc r{BapUeBoro trr rxraroBoro 6,nonoe nptr
neo6xogulroctu nlriiru r{a Rpr{Jro JtrrLrnr lt1 o, rraupuuep, ,ulf o6tertton c 6onr,-

ruoii nytlgsoit crtopocrbro rrJrr{ AJ]rr lrccJreAonarrrfi xpouocrfepnoii cetrrrl soerie

art'urnnoli o6nactn, OArrarto 6once 6srcrpr,ru cuoco6ol,r ],rccJlciloBalrrrr xpol\,Io-

c{epurrx o6paaonanr,rli na pae;rrn"u+rx rry6ranax (xorn r{ cBtraaIrHr,Ir{ c IIe}(o1ro-

por,l roreperi noneeHoro, Hor-rrpacrrroro rrotrlfl) nnrnercn rraItJIoH rfrznsrpa
B qeJroM. ,(nn norrnelrcaurrr{ paBrrrrrr,rfl cgRlrroB rro;ro0 I{BapueBoro rfunrrpa
r{ urraroBoro Ao6anrta [prr r{ar{Jrorrax ocyuecrrJ]erro yc'rpottcteo, rroBBoJJflIo-

rqce B neSonr,nlrx npeAeJrax rr3Merrflrb rrarrrroH IlrraroRol'o /do6anna orrrocl{-
TeJrrrro ocuoBrroro l{Bapueroro {urrrrpa. Dror uocneAru,rii lrar{Jrolr

/(aer raxlr{e Boa}ro}r{Hocrr, (xorr n Ba cqer rrorcprr BeJrr{qrrull no}rrpacrrloro
uona) rrpocMorperr, crpynrypy xpouoct[ephl B npe[eJrax noJ]yrullpl{Hr,I rIoJIocbI

lponycnautrr oclroBHoro {lrnrrpa (1.5 A) . Sruu HaxnorroM rar{}fic Mo?It}Io rroJIL-

BoBarL,cff [Jrfl ycrpauenr.rs ne6onbrrll4x Hecootnctcrnlrrl B Tetlleparypax rep-
MocrartrpoBaHr{rr. J\r* coxpauellr{fi neo6xoguuoro pe}HI{Ma repMocrarupo-
BaHr{fl Mr,r craBr{ru nepeA oc}roBrrbrilr r}rnnsrpou rerrJroaaurr{Tnr,rii rflr,nrrp, Tan

Han B [porrrBrroM crryqae rrporpel coJrFrequblMrr ryqaMu AoBoJrbHo 6uctpo na-
pymaer trer{TptrpoBr{y rroJrocbl nporrycriaHr{fl, B xaqecrne rerrJloaaullrrubrx

{unrrpon [pr{MeHflJrrrcb Har{ o6u.rnue rerrJroaarqr4rnrre crdnra, TaR rr xI{A-
xufi {nnrrp c 75o/o-nnttr pacrBopoM xnopzcrofi uegu (uocneAnnii oco6euuo e{-
{exrunen, xorfi r{ rpe6yet orJrzquoro RaqecrBa cre}rox xronetu).

Ftuuenrarorparprponanue B ilyqax Jrrrunn Ho nenocr Ha crau,qaprHLlx
35-uur;rulrerpoBr,rx uep{oprpouaHHr,Ix trtrIeunax T-10-400 (o 1951 r.) z T-10-600

(a 1952-1953 rr.). 3ur ureuxu o6naAaror sbrcoxoit qyBcrBtrrerrHocrbro rr xo-
porutrM r(oHTpacroM, Arg xaxtAofi r{B ynaaa}rHrrrx frJre}ron 6rrna cocraBJlerla

CpeAl{flg xapaHTepVCT[seCItaf I{pI{Bafl 3a Bce BpeMfl I{x I{CIIOJILSOBaI{UfI' IIOny-
qeHHaE rryreM BleqarEIBanIrf trJrarrruoBoro, crytreHqaroro ocla6trTerrr,
uoMerrlaeMoro B trJrocnocrn qnatpparllrr lr. flpta nuuerrtarorpa{rupoBarr[u trpo-
ry6epanqen cucreMarr{rrecxu BtreqarbrBaJrcg (ua lrecro uororxenzg [pory-
6epauqa na {znr,ue) B r{aqecrBe craH[apra qeurp coJllrequoro Al{crta, ocra6fleu-
urrft uplr troMorqu BcrroMorarensnoft gua{paruu.

O6HsHoe BpeMff aHcuoauqrft AJrE ,qeraJreft ua Azcne Conuqa cocraBJrgtrro

0:1 -0'3, a grn upory6epanqeB or 0i 3 go 0:5-0:7 (r ealucuuocrl{ or copra
trJreHHtr, Br,IcorBI Conlrqa, [poBpaquocru arnnoc{eprr r{ rroJro}r(eHr4fl rIoJrocEI

rrpolycnaur{r {u:mrpa). rlacrora cteMr{tr ycrauaBJrr{BaJracb B BaDrrcuMocrl{ or
cxopocru paaBrrrr4fl axrasnofi o6racrv Ha Ar{cne, a caMa cGeMHa ocyrqecrBJlfi-
Jracr, aBToMarrrqecHr{ or IarqrrHa aHcnoauquft, pa6oraroulero ]Ia Bary sacoBoro
MexautrBMa. O6srsuo cGeMHa BeAercrr c .racroroit or oArroro Ao qerrrpex HaA-

poB B lrzuyry, oArraxo paaBtrTue xporuoc{repnbrx Bcrrbrmefi, Har{ npaBrrJro,

cHuMaJrocb co cxopocrr,Io B nagpou B Muuyry. luglrponanre trpu Iturlocr,eMr(c



ocyqecrBJrEercfl tryreM troAAeprflaHuE uHrepecyrcIl{eft Hac AeraJII( B qerlrpe

Hpecra ]6i]tr,'reir" or(yJlfipa rIpI( BBeAeIrIroM B tryrlor( AtraroHaJrbHoM BepHaJre 
^s1

({ur. 2).
@orouer:pnqecmoe trccJreAoB aHue troryqeunux {zrsnaoB Be Jlocb Ha BIrBya Jrb -

uorrauuxpo{ororraerpeM(D-2,aucc:neqoBaHlle Anzxeurft tr tr3Melregtrft nuga tr trJlo-

rqaAr anrtrBnBrx o6pasonanuft-upll troMorql[ cneqtraJrr,Horo KuHorIpoexropa, rro-

BBoJrflrorqero rpocMarptrnarr {uasubl HaH c o6uquoft cxopocrblo xlruonpoexquft
(npz ycnopeHl{I{ or 700 no 1000 pas tro cpaBHeurrlo co cnopocrblo cGeMHr),

rafi u HaAp Ba HaApoM c qeJIbIo uogpo6nofi Bap.ucoBltll IIoJIolfieHI{fi trccJleAye-

Mofi Aerar[.

g 2. IIAIIHbIE HAII.TTOAEHI,II;I II PESy,IIbTATbI L,lX OEI'}ABOTI{I{.
ABA TI,INA BCTIbIIIIEIT

Vxte uepnr,Ui onr,tr IIenpepEIBHbIx (lraO AlIfl B Aeur,) ua6nrc4enrali u I{IIHeMa-

torpa{uponarrl{fl noBepxHocrlr Connqa n luuhtl FIo, ocyrqectnnennrul naura

etrIe B 1951 r., ronaaaJr ucrrrrorrr.rrerr,Hyro Balltllocrb raltl{x na6nro4euLrii Aaxre

B ycJroBrrflx cpaBrrr{TeJrE,uo <cuortoiinororl Connqa I{ crraAa ero ar{TI{BHoorI4,

rroropbrMr{ xapar(repl{BoBaJrlrcb 1951,-1952 rr'. B ocnoBy Hacroflllleft pa6otrt

rronb)fieHrr rrporpaMMllr,Ie ltr{}IopolrcrpaIILII4 co,[IIeqHoro Ar{cHa ea 1952 r'
FtaH aTo rrr{ HaBaJIoCb ua nep3r,Il,l BBTJIflII HeomI{AaHHbIM, IIpI{ AOcTaTorIHo

axxyparuoM r4 r{enpepr,rBrroM rra6flroEeuru Ba patsBI{rI{eM ar(rl4B}1r,Ix o6lacrefi
o6uapymllnaercfl, qro xpoMoc{eprrrrc Bcnr,IuHIr }Ie f BJrflIorcr raF(LrM y}r{ rrcnJrlo-

qflTeilr,Eblt4, peAItIIM flBJIeHI{eM; HarlpOTIIB, OHI{ CHOpee ilpeAcTaBJlflror co6oI?

TI4rIrIqHOe, Xapar{Teprloe flBJreHl{e, conyrcTByloulee BoSHII}IHOBoHIIIO I{ pa3BI4-

Trrrola)fie ue6onr,mux rpynfi nflreH. Ta6;r. 1, n no:ropoii AaH Aalerto uenoflnuri
(us-aa ycnourft norogr,r) cIIICoI{ BCIIbIIneH c I{rc}Ifi uo uoa6pl 1952 r., IyTIIIIe

Bcel.o cBIrAeTeJIboTts.yeT o C]IpaBeAJII{BocTII aToro 3aMerlaHIrfl. Cnegyer, I(oHeqHo,

r{MeTE, B Brrlly, rlro B ATy Ta6IEqy BItIIoaIeHI{ BCe 6blorpble (c 4mlre,nlHocrblo

Ao rraca) f prrr,re o6pasoBaHu l B JrllH\rM Il o, noalrnttaBlrlue B ol{pecrHocrflx lpynrr
rr.frren; o6paaonanng, rlpnocrl ItoTopLIx yBeII4rIIrBaJIacL lle 6once 'relr u 1..3 pa-

Ba tro cpaBHeIlItIo C oxpyxarcrqulr r[ioHou, BoBCe He BI{JIIOTIeHLI B oTy ra6lnqy
(oro npu6nn3rrrerrbHo coorBercrByer yBcJIItrIcHurc ueuTpaJILlIoft I,IHreHcI{BrIocrI{

Ho Ao 35-40%).
,(auUue ra6IuUbI nol{aBbIBaIor, qro ila IoJIHoe BpeNIf Ha6IIo[eHI'Iii nerou

7952r., cocraB;1flIolqee olioJlo 380 uacon, Ha6IIoAa[[cr 55 sCnlrmel{, r. e. B CpeA-

IreM oTMerreHa oAHa BcIrblIIIrta Ba Ha)fiAble 7 qacoe }I{I'I3I-II{ l'pynnr,I rIflTelI.

flpoqecc o6paaonaur.rfl r{ paBBr4rr{fl xpoMoc{ep}Iblx BcnbIIxeI{ npll Bl{syarIb-

Hbrx Ha6JrroAelrr{flx npr{ rroMorlrr cneHrporerl{ocrlona xoporuo llSBecrell tr{ onl4-

cag B pfl,[e pa6or. OAuaHo Br{ByaJrr,HBre I.ra6rloAeulrfl, IToNIITN{o roro, qro or{rr

o6perreuenr,r cy6.rexruBur,rulr orupr6xaMra (oco6euHo eclrl,r peqb rzger o6 oqeu-

r(ax fpnocrrr r{ nJrorraAr{ Bcrrbrml{u), o6na4aIor 6o.nr,urrau }IeAocrarl{oM: oHr{

cJrrrrtrnoM AJrr{rcrrbHbr r{ peArt[ rro BpeMcHtr [JIfl Tar{oro 6rtcrporo flBJ]0HI{E, r{aH

BctrhrrtrHa, I'[e cyulccrBeIlHble I{3MeHeHI{fl llopoli nporoxalgr aa t0-30 cex.

,(ame n ilyqur4x cjryqaflx Ha6rroAarerb rparr{r or(oJro 1 rtun. Ha perl{crpaql4lo

rrJrorrlaAr,r, rur{prrrrbr JrrrHr.rr4 FIo n oueurur JIpyrr{x xapaxreprrcrr{}t BCrIbIrIlt(r,

I
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lIpo,rloJr?firrr efir,-
HOatT b

I,peMfr 3-r.o IIofica)

Ilaqaro I HoEeq

Anrycr 3t 15tt1ytt t (hnrnt.

T a6,rrr.r rla I (ortor.ralrre)

1l pr rretlaHu rr

Ilecno;mxo Epnux AeraJrefi , Itone6-
JIIorqaBcE rrHTeIlcltBlrocrr. floBtr-
Ar4MOMy, ROHeq 6oJree MOtrl}IOfi
BCIIBIItrHI'

Hecnonrxo fipr{[x Aerarefi. Ha-
6nro g ennx np ep Ba H rJ o6raqr o crBro

Hecxo;mno apxnx gera.nefi

To xre
D)

IIpuOrr.rltcrrH LIe
r{0oDjIIlHaT6I

-7 ,0,

53*
54*
rl5

CcurnSps 22

2,t3

IIol6pr, 16

t8

L5 A2

950
l3 22

t5 12

8 0[i:
10 38

L4 5L

*lt

+5
+4
+5

320

317

315

315

TaIt rrTo B cpelfreNr perrloTparl14fl coclloflrrr]tr BcI]Lr[[{Ir 3a]i14Macr orioJro 1.51firn,
C uccitonr,Ho 6o,nrmel'r, rro rrcAocrarorriroii cliopocrr,ro Baperr{crllr,lpolralro paB-

Br,rrrre BCrrLrtrrert rra rrar,r6oJ1cc coBCprxcrtTroN{ cf{ertrporeJrrlorpar[e o6cepnaro-
puu Nlarr NIac (cr,r. pa6oryf{o,qcorr14 j). C Dror:i rorrnlr Bperrr.{fl rrpur{enCHI{r,I}i rla-
[,lrl r{eToA r{ilHoper}rcTpaur,lrr BcrrbrrrreH c r,ru'ieprfcperrqr{orrHo-rroJrapl,rSau}tolrlrLIM
r[umrpom o6naAaer rrccpaBrrcr{}rbrr{r{ upcr,rr{yl]lccrRalrr{ lr rro3BoJrrlcr {urio,r-
poBarr, Tar{rre rlBMcrrcHl{fr, rtoropr,rc rc/locrvrrIrBI o6r,I.rrrlrx{ McroAarl. floarolry
rrpeA0raBJrflcr rrrrrepcc AaTL 6orec [oApo6rroe orr,rcaHueMaTeprraJ]a, iloJryqsH-
I:Ioro rraMIT rrprr r4Byrlerrr{u HLrIro+[Jrr)MoB. Mr,r orpauuqi,rJrr.rcb IrccJ]eAoRall]rel{
paBBr.ITrrfl Bcrrrrrrlert B Her{oroprrx nar,r6oree xaparireprrbrx lr Irr repec]rblx cily-
qaflx, orMerreFrrrrJx anea4o.rnorii rrpu rrot{epe Bcrrbrtrrnu B ra6JI. 1. Vme npeg'
Bapr.rreJrrrr{oe paccMorpc}rr4e rrMeroulerocFr r{arepr,raJra npr.r [oMorrlr{ Trr{I{oIIpo-

eI{TOpa IOr{aSEIBaeT, qTO C TOTITU Sperrr{fr XapaHrcpa Ir3MCr{CrrHfi BCrrr,rmI{I{ IlaS-
AeJrfrrorcfr Ha: a) Bcrr6rr[nr{, BrioropLrx ua6rroAarorcf ABr{Ete}rr{fr cBerflIrlerocfl
BeqecTBa B Br{Ae nu6poca crpyri r{Jrrr BbrTflrrrBaHr{fr Bcer"r B0rrbrrnHr{ B oAIroM,

rrper4MynlecTBerrrroNr rranpaBJrcrrprv, v 6) RCrrbrrnrrpr (crarllqecrrlle), B r{oropblx
HeJr63fl 3aMerr{Trr r{anr{x-Jrr46o ABr{H{errr{ri, npoMe paBrroMepr{oio pacmupeHl{fl
r{ SaTcM c}r(aTlrfl Bcrrblrrlrtrr. Bc[rrurHu c ABrr]r{eHr{fl flBJlol{rrc CpaBHI{TeJIL-

Ho peAHoe: cpellr{ 6oaee .reM 20 ncrlrrmerr, rroABeprrryTBrx Harl6oIlee [eraJ]r,Hofi
o6pa6orne, T0116r{0 y 6 o6napy}rrerro BaMerrro Br,rpa}fieHrroe ABrr}rreur{e (fl8-
ilflarcfl JrI{ oTo ABl{}rreHrrc peailb}rbrM ABr{?r{eHr{eM IrilaBMr,I TTJILI aTo ecT6 pac[po-
cTpaHer{rre Bo36y?flAeHurr - Donpoc, noropr.rii rrbr paccMarpr{BaeM }rr4}r{e).

flocxo:mny, o4uano, HaJrrrqrre gurnreuuir Bo Borrbrmltax Ao cr{x [op Irc 6r,IJ]o

ycralroBJrel{o, Mbr 6o.nee uogpo6uo paccuarprrBaeM r.MerrHo Bcrrbrlmtrl c ABI{ine-
HI4EM.

a) Bcnr,rurltlr, B Koropr,rx Bbrpamerro ABrrrfteulre

Xapaxrepnbre Borrrrmnlr oror-o nepBoro rr4na Ha6JrroAaJrr{cr, 23 anoun,
28 wrolra,29 aarycra u 76 aon6ps 1952 r.

Paanzrlre Bcrrbrmrr{ 23 ntoan, rznra.ruoii Ans nepnoii rpyurrrr BCrrDrItreIt

c ABrrlr{eHrreM, rrpeAcraBJre}ro Ha tllrr. 3 Arrfl Hexoropr,rx xapanrep}rhrx craAlrii.
3a 2*.5 Ao troflBJreHtrfl Bcnr,rrtrr{w s 77t' 42-.5 orMeqarocb Hel{oropoe ycuJrel.rue

11



rlplioc'rl,t Bo {)JIoIiI{yJre olioJro tJraBrroro rrflTfia rpl/I1nj,r. 3arell na.ranocr, 6rt-
0Tpoc pa3BI,ITIre BCfTbTIIII{I; yBCill{qrrJraCrr frpriocTrr ir lrllorqalB, a R t{ol,re}r.r
r,laItcIrlI\Ix{a rlpliocl'I{ (I|t'45"'1 y car{oro fli(pa rarrra Ro BCUbrtrlric Haqa"rrcfl t//l-
?7leltclt,6tl,Ltfi, Gbtdl)ac, Iiol'opr,Iii tIolItHal oTrtet'Jl.t,rtscl Bl.tJel'b J'a{e Iia CIlrn{Iig
B lLit45n5' ,ilBIIH{c}rJrc 0rpYu, Br,I6poruolHoii nB BCrlturrrrr,r ,6trno }rarrpaB;Lrcrro

RcropollV ollIlfIrHaIIlrpol,rcxoi{llito 0o (rpeAlleii cl{opoc'r},ro orioJio ll00rirrlcetr.
Br.rtronrltuttu r-p\'rrn€t IrflTelr, B rio:ropoii.BoBrirrr{Jra IicrrrJUrria (noop,1r,r,
rralrr,r Jrr,r;lclla ? -,,, i 13o , L: 108o), 6rr;ra uccr,ua arirrrBHoii, r.ari riar{ lecuotprr
rra uc6Jrarorr[]r{lrlyro rroro,qv B Droii tp\rrrre 3apor'ficlpr,rpoBaHo 6 ncrrr,rmcrt
ila llpcrlfr npoxolrtAerrlrfr rl))rrrurr rro /uicrty (lo;rrrqa. Oco6oro BHr,rNraHr.rfl n oroli
BCIrbIrrIHc 3aciryiflrlBaer rIofrRreHrle ABlrlrt)'rrlclocfr fll)rioro nrr6poca rrJ]rr orltyr,r.
Paccl,ra'rpltnaeNIafl BCrrsrlrrI{a fIBJTfICTCfl R aroN,r orrromerrflrr nal,r6olee xal)arr-
TeprIbIM lrpcACTallLITeiIelI BCTIbIITIeI{, Y ItOl'ollblr Ha6JIIoIaroTCfl IIBI,I}neHt4fl.
I'Iactiolr,rio llar'r I,r3Bec't'Iro, ABrIxteHIIf B rl]orroc(reprrrx BCrrrrrrrHax Ao cr{x rrop
IJIII{0N,r }re }ra6JIIOAalr'tcr, (c0.lilr, Ito}teqIIo, ]re orrrrTaTT, B03RpaTr.lBrx nr,r6pocon-
lrporl,6opauqcn, RoBlrr,rriaroqr,rx n uoanleii 0Ta[r{rr I]aaBr{TI{fl ncnr,rurtu)-
l4cliJtlo.rcut,tc npe/r(craBJrrlor AIla cJr;rqng BcrrbrrrrcH-rrpory6eparrqcB Ha r[M6e,
orrrcaHnrre rreAaBlro e pa6orax A. E. Cencpnoro[11r,(ogcou r,r,VaH Moc [5].
TIa {r,rr. 4 npegcranrleHlr J]cByJrr,ra?r;r lraucpcnufi B paBrr{rrHbrc Moil{enrbr pa3-
Fr4rnrr apHocrr,r /(l) ncnrrulFin (n eArrur.{uax oHpyE{arorqercl tlrona, BepxHrrrt
rparlrr.rri), ec nJrorqailr{ .l(U) (n NltrJrtrrrro}r}rbrx AoJrflx rrJroulaArl ALrcHa, cpeguur,i
lparplrx) r{ AJrr,rHbr Rcru,rrrnr{ n l(r) (n 103 xr,r, nrmnrair rpar[urt), r. c. AJrr{rrrrr ,uyr[
rpacrrropr{r,r, onucanrroii rrcpcgHulr (rponrou crpyu. Ila {nr. 5 npegcrannerur
3apr{conr{l,r Bcrrbrrunr{ B paBrurrurre Nror{crrrr,r. flpem,qe ncero o6parqaet na ce6fl
BHUMaITI{C UCAO6I4e I{pr4B6IX l43MerICErrE flpr{OCTi,r, n,To[IaAr.f tr ABI{}r{eHI,rfl, xoTfr
uocJreAlrrre ABe rrar{ 6sr cnurny'rrr rro rfaae na -4rr.5 orrlocr{reJTbuo rrpunoli
flpnocrl{. O6craHonrta Bblrrfl/lur ral{, I{art ecJru 6br r4N{rryJrbc, nr,rrolriHynmr.rri
cTpylo, sanoaAaJr Ha - 

lla ro orlrorueHr,rrc r{ B0nr,rllrr{e cBerre}rtrfr. Ilo4o6ne
xpraBBrx ,S(z) u l(z) r paccuarpr{Baeil,roM cJryqae BnoJrHe ecrecrtscHHo, ran Harr
o6na0tr,, SaIIflTatI ncnrturxr-ril, )'BCIIIIYIIBaJIaCb B ocHoBIroM Ba crrcT yBe,IruqeHl{fl

/(Jrr.ru6r l(/) ncnr,rIurur (nplr roqru nenelreHuori ce urr,rprlue).3aer,rcnMocrc l(t)
lIa BocxoI{flrqci,i rcrnr,r ,rBJrsorcE rrpal{rr,rqeol{rn npflMorrl,I[reliuoft rd Aaer crropocTr,
(uo.rrn paBr{oMepHoro ABr.r}rreHr,ra) onono 300 rru,/cer.t lr rran6onr,uyro AJrr{Hy

Iyrn asr6poca s 120 rbrc. r{M; BrrA orori BaBr4cr,rMocrrl, cr{opocrr,300 nlt/cen,
paBlrol,repHocrb ABrrirteHr{rr, /IJrr{Ha ,uyrr.r nr,r6poca r,r ero r4BorHyrarr rpaer{roprafl
rIBJJflIorcrI HacroJrLIto xapaltrepHErMr{ /lJlfl (aJreHTpor{ar}rrrrrrbrx) npory6epan-
qen 2-ro rrrlra, Bo3I-rLIItaIoqIrx B 3oHe coJrHeqlrbrx trrrrerr (no rrnaccurpnHaqzz
A. E. Cenepuoro [6 1), uto BrrBr,rBaror BaliJrroqe]rr,re o eAr.rnoii rpupoAc Ha6rroAae-
t{oro rpoqecca [Bu]r{e}rLIfI Bo BCnr,rrul{0 rr Ir a"lrclirpo]rarHl.r?rrblx npory6epauqax.

O4uarro ecrrr Harr4rrne Jry.renr,rx cnopocreri n upory6epanqax cBr4Ae-
Terlr,crByer o r[arrrr.r.recr{ol,r Iltsr.r}nenrlrd },raL]c cBoTflulcrocrI BoAopoAa, ?o B Aarr-
IIOM CJIyqae IIbI IIe I{N{eeM IIpflMOIO CBI{AeTCJIbCTBa B IIOJILBy 3TOIO, TaIt I{aIt
Ira6Jrrolaelroe ABr4)r{eHI{e B Haprr,rnHorl rilocnocrr{ MoE(er 6rrrt raH }r{e LrcroJr-
rtoDaHo, rtalt pac[pocrpa]reHr4e noe6ym,qenlrrr B orrpeAeJre]rHor,r HatrpaBrreur.{r4.

f(poue roro, r{BBecruo MaJro cryqaeB, rror.Aa rrpr{ Br{ByaJrr,Hbrx Ha6rrcAerir{flx
Bcrrblltren orlrerraJrocl Harr.rque Blraqrr?eJrr,Hrlx ryrrcBr,rx cr{opocrer,i. l.Ia orrax
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BOspaHor{r{flx cJr0/lYer ocTalroDI4lr] crl lio/Ipo6HeC. BO-UepBI;IX, YIta3aIIHLIo RLII]]e

na6rroAeur.rfl Borrbrrrrcri rpory6epaur{eB rra Jnlr,r6c [1,,I; ] cnnAcreJl],crRylor o Ira-
JIr,IrIrrr{ {artrr,r.recnnx gnnnteur,tir Bo Bcnl,Irttrtax c rartotl ]Iie AocroBepIIocrblo, nart
r,r B cilyqac npory6cparrrlcB; rar{r4x,r o6pa;orr, BoBtIoEtIIocTL, gutrxtctrltfi no

Bcrrrinrnax, r4, B qacrH.ocrr{, Bo Bcrrbrrrrlic 23 urcuq 191i2 r., rre lroxtet 6rttl
rtcriJrrorrerra. Ro-nropnrx, o6r,r.rnrre r,rBMepeluf ryqeBr,Ix criopocreii Ha crel{Tpo-
re/rr4ocrtole BCCr,Ma Hcr.raAelr{nbl n0 cIJe/Iyrorqrrr{ TrpI,IrIl4LIall: a) rljrlpl,rlla Thtl't\vt

flhBg',/r tri rg 5J f2 /zho/- i ! /J lz zl
ft)

2.0

tz
2400

5(t)
/600

1200

800

u0

80

t(t)
(0

0
2/t

rDtrr. 4. Xo4 /(r), S(r) , l(t) yttn Bcnnrtrr{r{' 23 urowr 11h42m.5

I[o no Bcnbrmrrax Mo]r{er,qocrr{rarb 10 A, noarolry acr4l,rMerprrrc r{or{Typa,
ooorBercrcyro4yro cxopocraM nopfl/Ina 100 rur/ccn, He rar{ Jrcrxo 3aMerr{rr,;
6) na6:rrogarerrE Ha cneltrporeJrrrocnorrc rflrncupye'r o6rr.lro cBoe BHrrMarrr.re
(r. e. crauur Ha rIIeJrr, creltrporparfa) na uar.r6onee npxofi qacrr,r Bcrrbrrtrnrr,
TorAa I{alt roHr{rre lr 6oree cna6ue AeraJrr4, Tarrtr{e, riarr nu6pocbr, ocrarorcg Brre

loJrfr Bpelrua. Cnegyer, o,(Har{o, 3aMerrrrrr, rrro aBTopaM pa6orr,r HeoAr{orrparHo
Ilpr{xoAllrocr, na6nrogarb rra creltrporeJrrrocxone Bcrrr;rlrl{rr, orAeJlrrlrr,re qacrtr
rtoropbrx rroracaJrr{ }ra HeoAr,{Har{oBBIX paCCTOflHLrflX OT UeHTpa J]ltr.UlU IIo
rrpr4 Bparrlerlr{r{ nniiu-rurrprepax. Bonpoc o ryqeBr,rx cr{opocrrrx Annxeur,rii
Ilo Bcrlblmltax EBI,IJrcfl I.leAaBHo npeAMeroM olr{IrBJreHnoro o6cyx4eHr{Fr Me}r{Ay
ljtnucouou u Snepme4onr [7 j. pr;rl.roou yr{a3BrBaJr, rr?o no er.o cner{rpor.paM-
MaM saMerHEIe flyqeRble cxopocrr{ na6rrogarorcfl roJrLr{o B cryqae Bo3Bpal,nbrx
Bbr6pocon-npoty6epanqeB, Boil{rrrrarcrur4x rraA BCrrr,rurriaMrl 11ocJre ]\[arrctr1{yMa

* r\clrltuerpttr{ orcqeroB I} pnAc 0,[yqaots coorBcrcrBor]a,rrl cr{opocrglr 1r0-50 rilr/ccti.
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r.{x rrpliocrL{. OAuano 3neprue4 nprrBo,qr{r pfin cner{rporpaMN{ r{ Bapr{co-
BoI{ JrrII{rIrr IIr, y6ellrrenr,no rrortaSLrBalorqlrx 6onsmlre cABr{rr{ a},[{ccrilr
JtrrrtLrrr ITo nart B ctrrlrroro, TaI{ rr B rtpacHyio qacrb y pflI{a Bcnr,ruer{, rrro cBrrAe

reJlbcrByer o Boarrl4l{rroBeIrl{rr 6onrmux JryrIeBErx cnopocreli y Herroropr,rx Bcrrbr-

uert. B HamI,IX cner{rpaJIbrrr,rx na6nrogenrlflx Borrrirrrert [B] r{rJ rre Ha6rroTlaru
cryqaeB raItI{x cABI,rroB, Ba uc}rrroqeErreN{ erilr[rertra acr,rl{r{crprrrr }roHTypa
H* (geupeccrrfl B cr{He}r xpr,rnc), orueqcrrrrort BrrepBr,re Srnnconou [9 l, xoroprrr:i,
c narucii rorrnlr ilperrl{fl, pe3oHr{o rlcroJrrioBarr ce Har( arft[errr [orJrou]e]rr,rfl
nrr6poroennoro r.ra Bcrrtrr[rHrr o6raxa r{opnycr{yil. Sror arfrferrr, Borrper(E M]re-

nrlro Ba:rr,4ilIal"Icpa [10], ne r,ro]r(er 6rt'rr, o6yc;roB,rrerr coRr{ccr}rrJr{ 4eiicrnuerr
paclllrrpelrl{tr Bcrrbrrrll{r1 u car{olorJroqe}rr4fl, TaIt fiaH o]r lre SaBI,rcI,rT oT troJro-
EteHrrfl BCITLImHT{ Ha ArrcHe (cu. nunre). O4trarto ABr{?rrenr,rfl Bo Bcrrbrmr{ax -flBrelrI{e cpaBlr}rrerlblro peAlioe, u uprl o6ur.rnrrx ra6lroTlcrrnflx Ha clcrirpo-
reJrI,rocHorre, oco6etrno [pr{ rroJryqeHnr.r crrerirpa, ria6nro4atenr, crper{Lrrcfl
rrocraBtrTb Ha r{eJrr uau6oree flprtvro qacTb Bcrrbrmr{rr, Itoropafl, }ialt rpaRl,rJro,
r{erroABlr}rtlJa. Tanr.rlr o6paaor,t, rreJrE,Bfl rlr}ropl,IpoDa'r'r, ua6rroAenns }Oura n Snep-
mcAa, HaIt rroJrr,BtI rrc ctrrlTarr,cn c tlrarrrolr na6nro4aellbrx ABrrlr{eHuft ncnrrtrex
na nuu6e. floerolry r,rrl Bce lne cqrrrael,r Boal{o}r{Hr,rr{ paccr{arprrnaru rr,r6poc no
Bcrrbrrnne 23 utllmg rtarr pcaJrblloe IBI{}r(eHr{e rIJraBN{r,r BcnBImHrr; BoaMo}rrrior
rrro Dro 6r,rno nerer.rrre Bcrrbrrunn-upory6epauua lra .qrrcxe. B nonray erolo
roBopr{T r,r ro, rrro, I{ar{ Br,r4rro na r}lrr. 4, crpya cpalrrrrrerrBuo \{egJrerrrro rro-
racaJra pr ee rrart6oJlee fpr{afl qacrr coltpaulaJracb - flBJrer{Lre, aHaJrorr4qlioe

Ha6rroAaeMolry Bo Bcrrrrrrunax-rpory6epanqax ua nlrlr6e [1, 5]. Ha ananoruro
co Bcrrrrrrrnofr-npory6epalrqel{ yr(aBBrBaer rarufie rpaHr eanaaAr,rBaHtrrr arr6poca
IIo cpaBrreHr,rro c BoSropaHr4eN{.

Cnegyrorqan xapanrepl{as BcrrbrrtrI{a (nepuee, ncnuurnz) 1-ro urna ua6rrro-
AaJracb 28 rrors 1952r.3ra ecrrrmHa roflBJrFrJracb Ha lrecre {noxxyna 4 paaa
nocrreAoBareJrLlro: n 14l' 3615; 'I6tL 57m5' lBh 1Bm' tgn )gn.t' rr rpeAcraBrrrr,ra
B cynlnocrr{ 6onr,rnoe ycrrJrer{r{e flpl{ocrrd cpnonrtyra vnw o6tacrrr B lrenocpeA-
cT nenuofi 6ru:ocrr,r or rlnoxltyra. flenoropEre craAlrr{ paaBrlrr,rfl Brr{x Bcrrbrlrerr
crr. Irr'l {lr. 6. PaccuarptrnaeMr,Ie Bcfibrrrrr{r4 flBrrflrorcfr xapal{Tepror"r I4JrJrlocrpa-
qlreiil naseclrroro {arrra noBroprrcMocrr{ rroflBJrerrrrfl Donr;rlrerr r ognoii u roil
xte o6racrn, 11 a r[ur. 7 upe4cranne]rbr BaBrcrltocrr{ I(t), S(t) n l(l) 4rn yrta-
Balrnbrx rrerbrpex DcrrLrlrer{. IJo Bcex uerbrpex cryqaflx rraprrllv c lraMeHer{uer{
flpltocrr{ I{ rrrol(aAr{ rra6rroTla:rocb rar{}r{e paBrlor{epHoe pacnpocrparreur{e
o6racr:r,r Borrbrtrrr{rr B oAno[,r npcrMyruecrBer]rio,vr rrarrpaBJreuxr,r ilo Ayre,
oxBarrrBaroruer,i 6uuorxp[yro rpynuy. Cnopocrr aroro pacnpocrpancnraa 6una
,qJrrr Borrrmr{rr s, 74t, 36": 5- 170 nnr/cert, a Arrr Bcrrrrrrnrir,r n tGr,37,15 - or(oJro

300 nu/cen. Ha {lrr. 7 npe4cranrer-rr,r rar{}r{e Bapr{coBr{rr aroro pac[rrpe]rrrfl
Bcrrbrlrrelt (c'rperna yl{aaT,rnaer }ra[paBreHrre ABrrx{eur{fl). O,quano BoBMo}r{Ho,
qro Ir oroM cJryqnn 'r'pyArro yBepeHHo roBopurb o nrr6poce apxoir crpyrr r{8,

Bcrrbllrlnr4 (xart r cilyqae 23 uwun 1952 r.); BcJreACrBrre gelicrnr,rr npoenrlr{r,r
paBIroMepIIoe yllerrrqeHrre rrrorqaAr{ Mo}r{er 6r,r'rr, nocuplrHfrro Har( BbrrflrrrBaHI{e
Bnller{MyrrlocrBeH}roM Ha[paBrrcrrtrlr. Bo BCex qerr,]pcx cJryqaflx npnnrrel(l) u
,S(z) uortaar,rBalor oAlru r{ Tc }rte oco6ennocrr.r, Br{Jlroqatr rroflBJIelrue BTopuqHLIx
MaHCI{MyN,IOB, IIpUqeM IIIIIIaI{OrO 3aMeTIIOro sanaB,q},Itsal.Il{fl XoAa ^S(f) rO
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orHomerlr{Io It xoAy l(L) n 0rax cJJyrraflx rre ua6nro,qaercfl, 3a rrcrrJrroqcHrrelr,

BoaMolr{Iro, BCrrI{IrIrrrr n 1BhlB-. flpo4olxtureJrr,Hocrr, 0'rrrx Borrrrlrcn - oT

7 w 15 lrntr. Arranorr{{r{bre, uo cla6r,re r.r conpoRo}nAaBrurrecFr BaMerrrllMrr

,(Br,rlnerrr{fl\{r,r Rorrbrrrrrtrr Ha6rro[aflflcs r parlorre 'rori irrc 6nnornpnoft rpynlll
29, 30 lr 31 lrronfl B Mecre oqerrr cna6olo {nonxyna. ManclruanrHafl flp-
r{o0rr, Bolrbrrrrnr'r 29 utonn 6rtna 1.8, lrcur,rrnnn 30 r,rroJrfl - 2.4, a 3t rro-
rfl Ha6ilroAaJrrlcb 3 pcur,Iurtr,r, frpltocrl rtoropr,Ix rre fl]leBllruaer 1.7. Xa-
par{reprro, qro Do BCex cJryrrafrx BCrrlIlreH 2B-3L nrcrrfl flpnocl'L coceAlrllx
tfrortnynon, Iro Harrrr,rll I{3r'rel]eHr,rfl},r, coxpalrflJracL ilparirr,Iirecltfl ueualreHuot]i

B Teqcrrlre ilpoqecca RorbIIIIluL
Pe:ynr,Tarr,r r.r3Mepculrfl rrflrrr Bcrrr;r[rcn 29 r,r 31[ lrronn He [prtBoAa'r'cs, rari

I{alt oIIr,I lte npr,I6annflIoT Hrlalero Hotsoro rt ro}Iy, rITo yr{c cltaBaHo o Borrrllrllttlx
28 utons: BACCL Tarrxc Bo BCex cJryrraflx,Itart rr B cJryr{ae 28utong, Ha6JroAaer0t{

xopomce coorBercrBr,re rrprrRr,Ix ,rprrocrrr r{ nJrouaArl. IIa rlxrr. B uplrnegenr,r

t[ororpar{ir,ur xapa]rropHbtx cragr,rii rpex BCnLImen 31 lrrols. Bce eru BctrbltrIltlr

r4N,roJrrr Br{A ,rpr(oro r,r oqeHl He6orr,rloto r{pymlta, rioroprrti 6r,rcrpo rroflBJrflJICfl

r.T c'r'orrr, rtc 6rrcrpo l,rcqeaaJ]. .(nnrenr,uocrl arl{x BCuEIITToH 6r,tra ue 6oree
5 ur,ru. Bcurrrurrlr (oco6euno B TtttInl u 8h35") conpoBo?fiAaJrr.icr, lrrrelrcr,rBHllM
o6paaonauneu npory6eparrqeB runa BoBBparlrblx nr,t6pocon (surges), Itoroprle
uo3Hr,rxaJrrr fiocre Mar{crrMyMa Epr{ocrl,I BcrrrJtrren rr BareM Bcrtol]c (.rcpee ne-
crrorLrro Mulryr nocJre nonnneunn) I,ICrIeBaJrIr. Ha tlrr.rr. B s 7h1,1,"' BnAHBI rpr{
Tarurx npory6cpaurla D Rrue MaJrerrr,rtr{x BoJTor{orr, onHo r{a r{oTopLIx HarlpaB-

.Jreiro It [flTHy, a ABa Apyrr,rx - n Mecry Bcfrrtlrlnr4, [pr.rrreM BepxHee BoJToItIIO

3aI{pEIBaeT BCIILIIIII{y HaCTOJII]I{O, IITO ee flpI{OCTb IIOTITI{ He OTJII{qaeTCfl oT

xprtocTr.r r[ona.
Cna6rre Bcrrblmru, uoAo6rure paccMorpeunrru (29-31 urona), TIoBITAI{Mo-

ilry, npeAcraBJrfllor co6ort o6rrxuoseHHoe flBJreHr{e, colyrcrByroqee upoxoxt-

[errr{rc rrEreH qepeS Br{Ar.{urrfi gucn co.nuqa, u o6uapyxu,rBalorcfl roJrE,Ho npl{
rrcrpeptlBHorl (lra Mrrl"Iyry n ulrHyry) nl{Hoperlrcrpaur4ll, I{oropafl, n coxta-
.reHr{ro, qacro npepblBaercfl ua-ea o6raqHoc?r{.

,[ne ncur,rmltr{, Ha6JrlogaBml{ecff 3 anrycra, BrroJrHe auaroruqHbl na6rro-

AaBrrrr4Mcs 28-37 r,rroJrfr: Bo Bcrlbrlxrre a 6133- flpnocrr, 6rrcrpo ,t1ocrl4ura BHa-
qeHux 1.7 u aareu ylara 4o 1.0, TaH qro BCE AJnrreJrr,Hocrr, BcrrrlltrHtr{ cocra-
Br4Jra oHoJro 5 rrun. ,(na arorl Bcrrbrmr{r{ 6srro npegnpr.rHsro oco6o trqateJrEHoe

r,r3Meperue npnocrrd onpyx{aroqr.rx ee r[nortHyron n 9 roqrtax - c ueJIbIo
rroJrHoro rroHrpolrrr cocrorrHrrf {noltnyron Bo BpeMfl BCTIrIItrHI. IIa r]ur. 9

npr,rBeAerrrr pe3yJrLTarLI neueperrufi flpr{ocTIr u rrJrorqaAl{ ArIfl DCTIrImI{II

n 6i,35"1, r(oTopr,re roHa3brBaror, rrro flpr{ocu, (rnonxy,ra ocraBaJracr, npaxrrr-
qeoxrr crporo uelrauennoi.t B rrpoqecce paaBrrrr,rfl BCrrbIIrIr{r{ (e npanou RepxHeM

ylJry - acxna (rlonl{yroB 14 BcIrbImI{I{ c yxaBarlr{cM Mecr, rAe u3MepEJIacE

rpxoctr.). Ha r[rur. 10 nana rfotorpa{ilra erort ncuuurnn. Bropan Bcublmna

s 8r38'n5 He rrpeAcraBJrrler oco6oro l4Irrepeca: ee flpxocrl eABa AocrllraJla
7.1+, gnurew,Irocrt 5 ultn., a xo[ ,S(l) nonroprrer r{3MeHeHI'Ie flpnocrlr. Bce
Bcrbrrrrnrr 29-3I Lrtottfl tt 3 anrycta, crporo rouopn, cileAoBaJro 6r,r. oruecur
no nropoli rpyrrrre - (crarr,{qecnrrx) BCrIbImeH, o.qHal{o, BBLIAy 6onrmofr aua-
Jroruu B rroBeAeur,rrr flpr{ocrr{, BHemHero Br,rAa r{ cBfrBr{ c roir lxe rpynnoii rlgrcu

16
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MLI uX He BbIAeJlfeU. Bonee ToIo, trIMeeTcfI lloAo3peHr{e, qTo ABI{}r(eHUtI BO

Borrbrmr{ax ecr6 npr43}raH, xapaHrepurrfi Ann panuefi rrfltr rrosAr{eft craAnz pae-
BI{T}Ifl rpyII[El rrflTe]r, qro cJleAyer r43 paccMorpeHr{fl paSBr{Tr.rf ar{TuBlrocrtl

J7 q0 {/ 42 43 44 4f 46 47 W 1/9 50 fl 52 53 ,r4 f5

u B coceAntrx {noHnynax(Ilr,rr. 9. Xon /(z) u ,S(t) n.lrn Bcrrbrtrrru 3 anrycta

rpylrrBl [Frrerr, nognr.rsmeftcfl B Aarrr-rrrft o6opor Conuqa: anrrrBHocrb rpyrrnbr
rtrra lra y6rrnr,, rrfrr-ra yMer{rrmaJrrrcb B paBMepax, r[:ronHyJrbr IlocrerreHHo
tr{cqeaaJrrr r,r 3 anrycra [ponaJrr{ conceM.

Tpetuft apnufi rpr4Mep 4rrarxeunfi ronaarrBaer Bcnlrrnna 29 anrycra 1952 r.
n 73t'70*, BoBHr{nmafl n o6nacrur nroquofi 6uuo.napuofi rpy[[Er. Paasrtrlre

2 ttsn. I(pLlMcr. oOcepBar,, roM xII 17
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flBlrerpril troHaBauo Ha {ur. 10 (etz {ororpa{rra nonytlsH6l B }cJroBr{rX cEJrL-

Horo am{ocr[epuoro nonuenur). Pagnurlre BcrrbIIrIHrr BAecb rrporel{aJro oqeur,

6ucrpo: olra paaropeJracb Ba 2 uuuyrur, [ocrr,rruyB rrpnocrr.r 3.0, u [oracJra
ilpr{Mepuo Ba 6 r,rrH., rrpr4qer{ rrpr{ocrr, ee Ao rr rocJre Boaroilarrlrfl 6r,rna garxe

rltr)r{e flprrocrrr o6uqnoro tlrrortxyna. B uomenr, oqe}IL 6nusxrft r{ MaItcLrMyMy

apHocrr4 t L3t'L5*, y Bcnr,IruHrr o6paaoraricfl BBICTyTI, IlarrpaBJrelllrr,rr,i x :rn-

lepy 6uuornpnort rpylrirl; g'lor B,blcryrr BareM orIeHL 6r,tctpo BI{rEI'IyJIcfl Ir

l(ocrrrr Jrrr[e]la (cu. nagp 13r'i5'15) qepe3 - 3 unn. IIa.ramrIas cnopocrr, ABI,I*

?fieHr{fl crpyr{ 6rrna onoro 300 ru/cen. Bcnope [ocJ]e oriouqarr[r BCtrI{IrIHr,r,

r{or"qa ee rrpr{ocr}, ynaJra Aa}r{e rrr{E{e rlpr(ocrl,I o6sr.Inoro {noxnyra, s [lh)ltnt
Ha Mecre BcrrLrunra o6paaoBaJrocb rer{iroe Horfrlaltr]Ioe BoJroItHo (clt. xa4p
13h29*), noropoe BareM craro ABrlra?Eorr B l{alpaBJrellr,ur JrIrIIepa rro roMy }I{e
ryrl,r, qro rr crpyfl r{B Bcrrbllrlrttrr, Lro c BaMerI-Io ltelrrmerl cHopocrr,ro. To, .11'g

BCrILIlrrtI{ U OpynrllBrrr,Ie BoJroItHa llacnoJraraloTcf B oAIII{x r,r rex }fie (r{alla-

JraxD, ortr{eqel{o rar{}He,(o4con [1r]. Ha {lrr. 11 [pe,qcraBJrel{bl BaB]'lcrrMocrll

1(l), .t(r) [Jrfl Bcr]rrrrrrrtn w l(t) gln nrt6poca r.ra Bcrrblmr{I{ rr apyllrl{B}Ioro Ro-

Jrortlla, ABL{raBIrIerocfI no rryrrr lrr6poca, a ran}fie xog IrIrre}IcI,IBI.IocrIr AJIfl co-

celr.rero {noxxyna rr cla6ori Bcrrrimrtl,I (ata ncnrtmr{a BuAHa tia rlrr'rr. 10 nax
cpaBllr4reJrr,rro cna6r-re rrflTHo, pacnororrteHrloe 6nurne r{ oclr6rrrloJlnpnofi rp)Irlrbl,
qer{ oclroBrrarr BcrrbrltrHa). B yrny $ltr. 11 npLIBeAeIr ocnI,IB pacctrarpnBtte-
urrx o6paaonannir rr yHaBaHEr r4aMepeHHr,re Mecra. Ecnu no BCIrrIIIrIte 23 utourt

flprtoct6 crpyr[ 6rrna cpaer.l,rMa c f l]rtocrr,ro BcrrbItrrHII, To ts paccl{arprrBaertoM
cJryqae flpnocrr, crpyu 6r,rna salrerr.ro Merrbrne fpnocrx BCTTBIITII{I{ (ranaa tre,
KaH y o6rrqnoro rfronnyla). Boaltoxtno, rrro B aroM cJre[yer Bru(erb Jr]4InHee

nOATBeplI{AeHI{e TOIO, qTO l4LI II}IeeIf SAeCL ,qeJIO C peaJILI{BI['I ABI4XeHI{eL{ Be-

ruecrBa Bcrrrrrrlir{r4, a He c nooqepeAHr,IM noa6yxrgennel{ cBeqeHr4fl BoAopoAa

HaHr,IM-TO l:reBUI{r,rr[LIM areHTOl{.,(erlCtnlrrenruo, B ortrIrlqlre or BCrIbIrrHpI

23 wova, naxogr,rumericr 6nua qenrpa, Bra BCrrbIIrIHa HaxoAlrJracb BoBJre Hpafl

Ar{cr{a; rroDTor{y Bcfrrioe [Brr]r{eHr{e or BcrrBImrtI,I }t JrI{Aepy AoJr}nHo 6nrno npo-

Tel{arb rro[ BaMerr{bri\{ Har{JIoIroNI H Haprrrrrlori urocnocrl,r rI cHopocrt, ABI4}r{e-

r{rrfl crpyrr B npocrpar{crBe Aorr}r{Fra 6rrrr,6onr,ur:300 nu/cex. flpr,r raxofi crto-

pocl.r{ r.{sryqeHre crpyu AoJr}nuo nr,rfirn r{3 noJlocr,r nponycnarrr4fl Iralrero rfnnr-
Tpa, r{ fpr{ocrr, crpyl{ cyilIecrBerlHo yuerlrmaerca*,

flocneAHsfl xapanreprrafl BcrrBrmna c [Bu?r{eHr{flur,r naSrroganacr 16 no-
n6pn n $/r$Qrt. Orra 71lunacr or{oro 50 uuu. I{ upeircraBlaJla rlepBouarrar},Ho

noporr(oe cBerJroe BoJIonHo (cu. {lr. 12, na,qp 9i'5615), r{oropoe Br,IrrIHyJrocI)

B Teqeuue rrepBBlx 6 ulru., a Barer{ ToJr6r{o yReruql4Baro cBolo rorIql{Iry npn

npaxrrqecHtr HeITBT{eriHoii glrlrne (xagprr f Qtt$nt-[Qitf 2-). IInorqaAL BCrIbIIxfiI,r

Heyr{JrorlHo pocJra rr Aocrl4rJra uar,r6orrurero BHarrelrtr{fr lrepe/I oI{oHaIanl'rex,t;

B Dro ?rre Bpeltfl flpnocrr [ocrtrrrra Rroporo rlaxcl{Myr{a. Xo.U 1(l),,S(Z) r AJIIrH],I

uyrr.r l(r), o6paaorannol-r BCTLImI{oii, upegctaBJrerr Ha r[iur. 13. Cnopoc'rs nr,r-

TflrrrBaur{Fr Borrrrmr{rr-onoJTo 120 nu/cert. Bni.rgy roro, -rro eto 6rrnrl BoTIIIITII{I,I

* Sror a${exr AoJr?fieu trMerL Mecro rax}r(e
refitrocrtofle E flBJrEercE erqe oAuoft upuuzroft
Bcrrrrrrrnax upr o6rruur,rx ua6rro4eunrx.

upr o6rrunrrx ra6.nrogenzax rra crler{Tpo-
rpyAuocrr o6uapyxeura ABtrrr(eutrE Bo
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3.0

2.0
2.0

6nna nau6q xo,q nJroqaAtr r.r AJrrrr{Br Ayrrr l(l) lrornn 6r,rrr, ucxarxeurr ar{r{ex-
rol{ npoel(qul{, xoTfl HanpaBJIeHIre ABrI}fiel{trfi TaHoBo, qTo Hamtr oqeEKr4
AYII,I U CHOPOCTII flBJIfIIOTCfI CHOPEE IPCY\IEH],MEH}IITIMII. XOg APXOCTII HE-
crroJrE,r{o HeyBepeE}rbrr,i (raa-aa o6raqnocrra), no nce H{e tr 3Aecr, pacmr4peHrre
BCrrbrrrrHrr coIIpoBo]r{AaJrocb pocToM ee frprtocTrr.

6) <Crarrauecftr{e)) Bcrrbrrur(r{

-flpxaa Bcnbrmxa 26 nwnr. 1952 r. (clr. {ororpa{uz Ha finr. 14)- rzrrr{q-
nrrfi npegcraBtrreJrb nropofi rpytrnbr (crarr4qecnux)) Bctrrrmex, rAe Her Htrr(afitrx
rrpusEar(oB, yHaBlrBaroultrx Ha HatrpaBJreHHoe [BrrxteHr{e. Paasrrze gsneurfi

/Jnoo' /0m 2n" J0n
m

c0

(t,

J.0

Or.rr. ll. Xog 1(r1, S (t), I (t) 4nr Bcrrbrrrrrrr.r 29 anrycta

B TaHIdx BCtrbImHax MolnHo orqerrrrBo npocJreAr{rB Ha trpzMepe Aaunofi Bcrrbrrtr-
nr,r. Tax E{e r(aH r B cryqae BctrbrmeH nepaoft rpy[trbl, Ba rrecHoJrr,no MrrHyr
AO NO.SBJIEHI4fl BCIIBIMI{I{ OAtr}I UA (ITTOXNYNOB, OITPY?HAIOIUtrX IIflTHA, BHEBAtrIIO
yBefizql{Baer cBoro flprrocrr,, naH 6nr Haqr{Eaer Bb]AeJrfrrbcrr r43 onpyHaroqtrx.
3areu onrroBpeMeurro BcrrbrxuBaer Hecr{oJr.no (peme ogna) o6nacreft, RpHocm
r{oTopBIX B TegerII,Ie He0r{OJrbr{ux [,rr4]ryT AocTr{raeT r{aRctrMaJIr,HOIO Brrager{r4fl,

farruefimee paaBrrrrre flBrrer-rrrfl xopo,no [onaarrBaror cfororparfwv Qrlr. 14.
ot4enrnr,re BoJronHa, rroracafi, parHoMepno coxparqarorcfi B pasMepax, npy-
r.]4e, ycl.rJrfrBafi flpnocrr,, yBefiI{qr,rBarorcs 6onee rrJrrl MeHee paBHoMepEo B pa3-
Mepax, nanoAo6ue qepHr4rbEoro trFrrHa rra [poMoHarenrnofi 6yuare. Hexo-
TOpbIe BOJroHlra Ir ySrrrJ rrpu oToM cJrr4Barorcfl, a SareM BIroB6 pa3AeJrflrorcfl,
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m
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rrpr{Hr{Mar HecltoJrbr(o orrr,rqHym r[opuy [naupr,rr,rep, uanenrxnpi yBeJI BoBJre

rrgrHa B MoMcHT th3t'15 BrrAeJrflercfl trB cBerJroro Borrorr{a, Br,rAr{Moro BHaqaJrc,

a BareM BI{oBr cJrrIBaercFI c 6oree MotrIH},IM rIeHTpaJrr,HEIM BoJIor{HoM B MoMeHT

9t47'" (c*r. $ur.14)] . IloracaHrae yBJroB rr BoJronorr B riouqe BcrrErrtrntr rpor{c-
XOAIIT HepaBHoMepHO - Ii ItOI{qy COxpaIIFIIOTCfI OTAeJILHLie y3JILI, COeAITIIeHHEIe

ghs7'n rc ia t0h0z' 0 /0 /4 li zz 26 J0 Jq Jl

1.6

w0
s(t)

t(t)

25

58 /0'02"' 6 /0 /4 /B 22 26 30

Orr. 13. Xog .{(t), S (t), l(t) F.rtr, BcrIIrrrrI{I{ 16 uor6pr

cBerJrBrMr{ rrrrrflMlr ({rnr. t4, r,IoMeHr 9/'58-). 3tn yaltr, MeAJIe}IHo rroracafl, ro
poro fiepexoAflr Bo rfnoxxy.nu, nopolo ucqe3alor coBceM. IJa r[ur. 15 npeqcran-
Jrena BaBr{crrMocrl flpnocrrr Bctrr,Imxlr I(t) tr ee nrorIaAtr J(l) (cyuuapuor'i gna

Bcex yBJroB u rononon). XaparrrepHo ar{aJrortrq}Ioe orcraBalrlre rfasu uanre-

Her.rr{fl rrJrorqaArr (upnuepuo na 4 ul,rn.) or t[iaarr rrBrvreuerrlrfl flpnocrr{, BtrAtrMoe

ua Broft (urype, xorrr BIu rtpl{Bl;Ix flpnocrrr tr nJrouaAl[ n o6rqeu cxo4urui.
Oco6euiro rrHreuctrBuoe o6paaonaur{e r[ paBBIrrI{e BcnBIrIreH n par,ioue 6r,r-

uonrpuofi rpymrbr 6nua qeurpa AIrcHa Ira6JrIoAaJIocr 3t anrycra (r[rur. 16,17).
Bce rpu BcrrErmnlr 3t anrycra - BToporo poAa, (crarlrqecrue) I4 rlpeAcraB-
nsnv co6ofi Boaropaur{e n o6ractrr, aaugroii rfnonnynautt, Bcnrruna n 7t'lL'n

r(t)

25

0
gh,t

20
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npeAcraBJrflJra crropee iloflprraut4e rllortrryra, xorn rfopua nall6o:ree flpHoro
BoJronrra (nugr.ruoro Ha {I,Ir. 16, noene MeHr,mero rrrrrHa 6unorrpnofi r.pynnu)
McHflJracb cJrrlmrroM 6r,rcrpo (aa npeun Menbrne 5 uun.)Ailfl Toro, .rro6br ero
x{o}HHo 6uro paccnaarpr4Barr; rtax r}norrrryn. Bce }r{e BoBrfoxrHo, rrro BAecr, MbI

r{x{ecM AeJro cl{opce c ycrlJrelrrcM rrpr{ocrrr (tnoxxyna, ran rrarr o6paulaer Ha ce6fl
RIlItnIoIrI{e ({r.rr. iB) cJJlrrrrltox{ rrJraBrroe r{Bt{eHerr{e flllnocrr,r r,r rJeperyJrflpnoc
rt ne6orr,nroe r,r;r{eucrrr,re rlJrorr]aAlr.

Orr. 15. Xo4 1(t), ,S(l) n;rn Borrr,rruirr 26 r,rronn.
'I'o!I{[ - ual,I6orblxarurpltoc'rlJ yaJra a, Hpylr{Hlr - cpel(Ilfrr{ Epr{ocrr ocraJILHLrx yBJIoB

Bcnuruxa n roii xre o6racrr,r n 17h24"] (clr. rlrnr. 16) 6una oareur, r{}rrcr{crrB-
uori (n Mar{cr,rMyr,re 4.3)u cocroflJra rrB rpex yBJroB a,6, 6 (yaen a-paa[Boerr-
urrfr), npxocrr) rroropr;rx r{Br{errflJracr, upn6nr,r Br,rreJr6rro no,qo6ur,ril4 o6paaolr
(cu. r[nr. 19 ra acrtr,rs r yrny), Xaparrrepuo, qro Bcc rpr{ yBJ]a Bcnbrtrrxr,r BoB-

I,rur{JrI{ Ha N{ccre pal{ee cyrll,ecrBoBanurr.rx rpnonxyJroB r{ r{o}rrypr,I yBJroB B Ha-
qaJre paBBlrrtrrrr rorrHo coBrraAaJrrr c norrrypaMu rfnorrnyron (flpxocrr, /Ipyrrrx
coceAHr{x r[rloxrrynon, IIo Hamr4M I43r,repcHrrflM, coxparrflJracb crporo ]rcr{BrrcH-
nofi). IloeroMy r{BMepeHI{e [ro[IaArt ]re FrlJrfrercrr yBepeuHhrM r{ He noHaBBr-
sacr 6orr,rrrrrx r{3r{elleHr.rft. Ileclrorprr Ha DTo, BCe }rre N{o}r(Ho crraaar6, rrro rrJro-

rrlagr, aroii BCrrbrrrrHr{ noo6rqe Mer.rrr.rracb HeBHaqrrrerrLHo: rrJrorqa4r, yBrra 6
coxpaHrrJracb rrpar(Tr{qecrtr{ Her,rBMenr'roi.r, a B yaJre o nJrorqaAr, Bcrrbrmr{rr ynaJra
ToJrr,r{o B ca}roM no}irlc rpoqccca. Ilecxorr,rro yBeJrrrqr,rJracb rrJrorqaAr, y3Jra 6

B r(oHUe Ilpoqecca. tr4nrepecnuui npoqecc orMeqaJ]cfl B y3Jre 6: npeuenaMr{ aror
y3eJr coeAr,rHflrrcfr torrttor,l csernoli crpyeii c Jrr4AepoM 6nuonapnoil rpynnbr
(cn. rtagprr llt' 26"" w ltn 4(]5). O4uarto Bal{err{rr, BAecB ABr4}ncrrrrrr crpylr He

yAaBarrocb, BoBMolr{Ho, BBrlAy HeyBepeurrocrr{ ee o.rcpranr.tii rr orreHb uaroft
flpr{ocrr{. Onoro 11r'30"t Bar,rer}rr,r rar{}xe gne cna6ue crpyrr, trcxoAflrlr,re r.ra

2t

gh 27' J0 JZ J{ J6 Jr w u t// q0 M 50 fz fq i0 i0 /0h00nz t/ d

75

J0 32 Jt/ 36 30 40 (2 4C 46 t8 50 52 54 56 58 '2 4 0t
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@rr. 18. Xog t(t), ,S(l) gna Bcrrbrrrrna 31 arrycra n ThlI^

23 24 25 26 27 28 29 30 3/ 32 33 3{ 35

z/m 22 23 ZC 25 26 Z7 20 29 30 3/ 32 33 34 t J5

Grnr. 19. Xo4 /(t), 51 (t) g,rrr Bcrl1,1lrrltn 31 anrycta B !7h24'n
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yBJroB a u 8.,(na crpyu r{B yBJra 6 yAaJrocL trpocrreArrrr, ,qBr{}r{eHrle; BaBrrcrr-
r'rocrr, l(t)-na rilnr. 20; cnopocrr trepeAr-rero {iporlra orroJro 130 Hu/cex.

Ouucauurre flBJrellr{E Bo Bcrrrilrtrne B 'IlhZ4P floltru roJrrrocrbro rroBroprrJrrlcl
Bo Bctrhrrnl{s !$n!Yt (rlxr. 17), r(oroparr 6r,rna, H co}r{aJrerrzro, o6napyrneua
ToJrbno B MoMeHT Mancr{MyMa aprtocrra. 04-
Har(o B oroMcilyqae, uao6opor, yaen a 6un
caMbrM cra6r,rM, a y3eJr 6-aaa6otee
,{llr{rrr{. 14gmenenlrg flpnocrrir {aAI(

Errfl rpex yBJroB AaHbr na r{rzr. 21., rge
o6oeua.reulrrr re ?r(e, qro w ua rfur. 19.
B rroneur l5hl5* HaA caMhrM flprr4MyaJrorf 6 Do

BcrIhIrIIHe IIOflBIItrIOCb MaCCtrBI.IOe, TeMHOO

gpyrrrrrBHoe BoJIonHo (surge), Horopoe Haqaro
6ucrpo 3anprrBarr, yaeJr a ncnrrmnra (oHo

xopomo Br{AHo Ha r{aApax, uarrr{Hafl
s t$\$ml$ r{ fioxo]fie Ha rper6e, BHoBr, Boa-
HrrHmee rrflTrlo c xnocrolr). Sruu o6rscugercf
pcsHoe tra,qeHr{e flpnocTr{ I4 pasMepa [J]O-
rr{aAr.r ysJra 6 rrocJre 75h75*. Boo6rqe ualre-
Herrr4e rrJrorqaAtr HesuaqzTelrr,rroe, Taxoe He, KaH n Atrfl- upequ4yqefi
BClbIrnHr{; 3TO CBffSaHO C TeM, rrro e o6oux cfiyqafrx Bcuhlrtrftr{ BosHrrnJru

6h//' lz lJ lr li /6 /7 /t /,9 z0 zt zz zJ zq 2,

ll 7/" /2 /3 /4 /5 /0 /? /8 lg 20 2t 22 23 2t/ 25 t
(Drr. 21. Xo4 /(r), ,t(r) [rrs BcrrErmnz 31 arrycra B lshlLm

Ea Mecre paHee cyqecrBoBanmzx {roxnyJroB tr trepemJrtr B flpnrle Snon-
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O.renr cr{Jrbnyro rr AJrrrreJrbHyro Bcrrbrmlty 26 cclrr6pn us-aa nnoxoii no-
roAbr y,qaJrocb na6nrogarr, ?oJrr,Ho BCI{ope rocJre ee x{aHCr{N{yMa, rrasr,ruafl
c 7hZona, T. e. qepeB [orqaca rocJre ceHarraila. O4nonpel,reuHo, Haqr4r.tafl c Mo-

\{cHra 6/'50'', Era Bcrrbrrnrra na6nroAanacs IO. M. Crounu s 1'alrrrenre *.

FIa rpur. 22 rrpnnegeuu rfororpac{iralr ncnr,rmrtu (nonyueHr,r B ycJro]rl{flx rrJro-

xori aruocrfepuoli nn4r,rlrocru) AJrfl Hexoropbrx xapanrepHbrx craAr,rit ee paB-
Br,lrI,IE nocJre [,rartclrMy[,Ia. flpHocrr, Bcrlblrrlrtl,r B MaHcrln,ryr{e, rroBl,rl{I,ruoNry,

6rrna aua.rnreJr6rro 6om,uo 3.0. ,(na cocraBJreHr,ra xpunori flpr{ocrr,r trrrl,r HarrrJrr4

rtoerlrrpr,rqlrenr nepeBoAa BHaqerrrlr,i mrrprrH A). runull FIu, r,rarrepenHbrx B Tamxen-
Te, BrlllTel.IcrlDlrocru I-1.,IrBr\{epcrrlblerrax{I{,r{crIoJTr,BoBan c oroii r1e;rlblo npo-
l{e}riyroH 7tL20m-8tt30m 0oBuccrnrrx ua6rro4enr,rl:i aroir BCrrrrrrxHr,r s o6olrx

@rrr. 23. Xox 1(r), ,S(r) Irrr Borrbrrnr{rr 26 ccurx6pr- o 6tt4gnt (7tt2}")

Nrccrax. (loorrrourcnne Me)r{Ay arr,tr{Il BeJrr,rqr,rHar{trr I - I: 0.38 A). rrrtaeonuno
uoccrauoBr{Trr rillr,rtsyro rrpxoc,'rr (a narurrx eA}rHluax nn'rencr,rruocur). flp,
arol,I, Horrerrno, rprrxo,qrrrcfr c.tr{Tarl, rITo rul,Ipl,rHbl A), :rplur,rr,r ITo no BctrbrltrKe
lpouopulilolraJrr,Hbr rler'rrpaJrLrrbr\{ rrr{rer{cr'{B}rocrf M. Enaroqapa 6onrmouy
caMolorrorloHrtlo B rlelrrpaJrrHbrx qacrflx IJo aro vcJroBr{e BrrruoJrnfrcrc fl nJrfr.
Rcrrbrrrrcri roJrr,Ho crar?rcrrrqecrru (cp. t9l). lIa r[nr. 23 [prrBeAena HprrBafl rp-
r{ocrrr RcrrbrrtrHrr 1(l) u unoqaAlr ,S (l) (nocregnflfl - roJTBrio ro Hatrrrrrt r,raMe-

pelrtrflI,I, uoBArrce 7t'30"i). XapaItrepubI[,I ,qJrtr 4annorl Rcrrbrr]rHrr rrBJrflrorcfl
nonc6arrr,rg frpriocnr, r{oroprrr,r conyrcrBoBanr.r rtone6a}rr,rfl rrJrorqalu, oAHaHo

BBrr,qy nJroxr4x arrrocrfepnr,rx ycnonr,rfr Dro BaliJrloqenrre He rrnJ]rrercrr Aocraroqr{o
yBepenrr6n\f. Bcc lxe rar(ne Hore6anrrfl flpr(ocrr,r, HaJrr,rrrr{e gnoriunr.x Mancr,r-

MyMoB BrroJrrrc Bo3r{o}r{Hbr, nocr{oJrbny oHrr lrepeAr{rr B Apyr[x cnyuatx (clr.,
Hafipr,rl{ep, Bcrrrrmnrr n [t ], a rar{r{e cryqar,I Bcnrrruer{ 3t anrycra r{ Ap.).
Ananornqurre Horre6alrrrrr rxr{pr{H A), Ha6nrogar Pr,rrr,rnn [111. Cneayer rar{xie

* NIu npr.rsrrnreJrr,Hr,r IO. I,I. Cnonrrr 3a npeAocraBJrerrne Eer{oropr;rx Aar.rnLrx, noJryqoH-
HBrx Ha cncnrpol'eJrrrocnonc Tarrnenrcnoi,r acrpoEorr[qecxort o6cepnaropnrr.
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orMeTIIrL xapaI{rCpHOe coHpaiIIeHI{e RLIcryIla (aaueren Ha rralrr{x rlrOrorpa^

{uax n fttJlnt s7tt37m) co cr{opocrr,ro onoJro 100 xu/cen. C ranoli xe uplr6nn-
3l{reJrrrl{o cltopocTblo rrpor{cxoAr{JIo 6onee LrJrr{ MeHee paBIrOX{epHOe yMeHb-
IIreHr{e rrJroxlaAr.r B npoMemyrrre or 'ltrJQnt go 'ltt{$m r{ c rar(ofi Hre cHopocrr,ro
ABI4raJrocb gpyrrTI,lBI-roc BoJIoItHo, BoSIrrIHmee oltoJro 7/,50r' HaA BCnbrlnHor:i
(no gauur,ru Tamrtenrcnofi o6cepnaropur).

SS 3. PE3YflI'TAT6I I,I IIX OBCY}I(AEHIID

Paccuorpzu ocr{oBrlbre BLrBoAr,r, Brrrenarollrre IrB pe3yilr,raron $ 2.
1. Bo-nepnr,rx, nar{ orMeqerro B cBflBrr c ra6n, 1, neupepsrBlrafl r{r4Hoperlr-

crpaqr,rfl [lrcna B ilyqax [Io noraar,rBaer, qro BcrrErmnrr orr{ro,[b rre pelrroe
flBrelll4e: [a]I{e B roAIjI HeBLICoxoii corserlHoit aHTr4BHocrr4 rIo.sBJIrIeTCfl B cpeA-
Her,I o[I{a Rcrlblmna sa T .racon na6nro4ennrl npn npoxo}r{Ae}rrrr4 rpvrrn rrrrreH
rto [I{cI{y. flogn:renlrro Bcrrblltr}trr qacro [peAruecrByer ycr{J]eHr{e rrpnocrr4 o,(-
noro rr3 tplonnynon s o6racrll rpylrrbr rrFrreH. Bcnr,rruntr rroflBJrflrorcfl qaqe
R0ero B ncpr{o[ pocTa r{ 3aTyxarrr{fl aHTr4BHocrr{ rpylrrBr rrfrTerr, Hor[a B rpy[-
rrc MHoro r\{eJrr{rrx r{ cpeAHrrx rrflTen }renpaBlrJrrrr.ror,i, ueycrofisusoti {opurr.
B cnyuae oAI{Hosaoro ycrofirr[Boro rrrrrl-ra (xorx lr 6onr,mrax paeuepon) Borrbrrtr-
ItI{ Iloqrlr He rloflRJrrrlorca. flo4teu fpnocr?I Bcrrbrrlr{r4 rrporrcxoAr{r B cpeAr.reM
n 3 paaa 6r,rc'rpee, qerr rraAcrrr{e (Z/A: 0.28), a AJrrlrersuocrr rrolrrroro r4BMe-

r.rcHrrfl frpr(ocTr{ Bcrrbrrrrr{r4 cocTaRIrfIeT oT }recr{oIbrrr4,y Mr,rHyT Ao qaca.

2. Bur,rntarcJrrHoe l.rccJre/Ioralrl,rc I{rrrroperlrc,paquli ror{aar;rBaer, qro llaB-
DIITZe HoI{OTOpbIX BCIrblmer{ MO}rtC',r' COIIpOBO}r{AaTLCfl iloqTtr{ paBIroMep}rBrM ABrl-
}r{eHrreM D Bnlle crpyii, rrr6pocon, pacraxrenr.rfiBo.rl}roM r.ranpaBJreHrrr4 ctserfl-
u1erocrr Berqec?Ba Bcrrrrrtrrr[ (nclururrir,r nepBor.o rrdra - c JIBr.r]KeHr{eu), o4-
Har{o y 6onr,mlrHcrsa Bcrrrrrnex o6rrapyrrrrlnaercFl roJrr,xo 6o,tee u,au, ilettee
?a6Ho.l(,epHoe pacmupeHr{e, a Bare},r c}r{arrre cDerfl[Ier"rcfr rraccbr (ncurrurrtz
Rroporo rrdrra - orarr4rrecrrlre). Xaparrrcp l(Br{}Herrrlfl [rpacrrropun, cxopo-
crrr, paBHor\{epHocrr, ltaBr4cr,rr'rocrr I (t), AJrr,lrra Ayru lr [p. j so scr6ruxax 1-ro
rI{ra uuonnel aHatrIorlqel{ xapalrrepy 4nuntcnuri B (oreH'r'poa,rau.rr{rHBrx)

npory6epau(ax I{JII{ B SpynrI{Blrrrx BoJror{Hax, Bo3rrrrHaroqr,Jx B Bor.re coJrr{ear-
HBIX rrflreH. Ile4anuo o6napyxtenlroe }ra nuu6e rrorrBJrcr.rr,re (Bcnr;rtrreH-npory-
6epanqen>, Boarrrrrtl.roBeHr,re cr{Jrbl.rblx cABrroB oru,rccr{r{ Jturr:tu-u IIo n na6lroge-
r'rr,rax Dneplle/Ia, Hamlr ilrrroroJrcftrr,re ua6nrogertrafl Ha crrcrrrpor.err{ocrtore,
a ranxre pflA rrocBerrnrrt gauHr,rx (cu. $ 2) cnu4ererrcrByror o Haruqr,ru y or-
AeJrblIEIx BCnBITTIeH 6ons[tux JryqeB]rlx ciropocrcri (cornr,r r{r4Jron{cTpoB B ce-
r{yrr4y). Bce ero rroaBoJrfler c[crrarE Br,rBoA o t(o,aLlltuu pealxbltoeo 1auuterrun
(a ne pacupocrpalreurrn noa6yx4erura) clernrqeiicn [[aar{br y om?etr,urLorc
rcnbtllteH, nogo6rroro ABrr)fieHrrfrM n npory6epauqax.

3. I{aIt noHaBbIBaIor npI,IBeAeHI{bre B $ 2 rpar[ulru BaBr4cr4i\rocrait I(L) u,S(r),
I,I3il{eHeHLre nJrorqalIl4 B0rrbrrrrlti.{ uEeT n1,pa,fi./t,eJlbtto r{3Mer{eHtr{Io ee flpnocTlri nprr
BO3ropaHI,IlI BCrrLItrIIIa yBeILIrII,IBaCrCs e o6T,elre u [pI{ fioracarrr,rtr CrrrlrMaeT-
cn. ,(rra Bcrlblmert [epBoro rrrrra orrroc]rrreJrblrble l{ltr[eHer]I{fl nJroulaAlr 6onr,rle
I4 BbIpalIteHLI pe3q0, rIeM AJIrI BcIrbImeI{ BToporo rr,rla. IlaCrtOIbr{O rrar{ trrBBe-

cruo, aro csoircrno xorrr u orl,rcqcrro DorroJ]r,Brr (Balrguarieporvr [10]), Ho



Horru{ecrBeurro uccJre,qoBal{o ue 6r,rno*. B csnsn c 3rIril{ cfie,qyer paccr{orperr
npeArrolr(eH[e 0rrucoHa r{ [pyrlrx aBropoB [12 ] x;raccnrlinquponam BcublrrlHr{ rro

6arny rrx BaxtHocrn (1 , 2, 3) n coottcrcrBtrI{ c llx rrrrou1aAblo I] MoMeHr Ma-

rrcr.rN{ylra gpl{ocTiI . 3Aecr cJle.qyeT I{MerE B BIIAy, tlro MaItcI{MyM IIIoqaAu Mo}ner

6r,rrr,uecnonbno c/IBr{I.Iytuorliaae orHoctrreJrbHoMaHcI{MyMa rpltocrrr (cu. $ 2).

O4rrano pelucHr,re Borrpoca o Ba]r(rrocrrl BCTIIJItrHI{ BaB-[cI{T or Be.ttrlqrtHrrl rloJruoli

aHeprrrlr, uBlyqeuHoii sclrrmnott 3a BpeME ee ,r{tr3IrII

l, i,l5 r7Q)d.).d,t, (3.r )

r.Ae .S (f) - eo trJroqaAr,, a z'7. (f) - ullrellcl{Bllocrb rta6uro.rnoft e6wcc6fil

B trpelerax rtoHrypa Ho. Ecnlr 6rr BeJrlrqI{IIlr r^ 6atna reu 6ollme, qeM

6onsme J, to uauttlocrr, BCtrbImHa MoEtI{o 6stno 6U xapanTepl(3Onarr oguoir

Jrrr[], [Jrorqa;1tro. [,nn HarrlJro y3ltolo,Tocuoro rpansrpa BertrtlflHa

i ,^ (,) d,)'x,lI (4 - i.l AIo, (3.2)

r4e A).0 - rroJrynrnptrrra troJrocbr trpotryonalrtrff. floarolrly nJrff uccJreAoBalrtrE

trpEroArro0rrr rrpeAJloHeurs SnnrCoua Mo)ItEo ucCJIeAoBaTE CBEBB MeE(AY /*.x
I( s,'a*' 
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1.8
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t.B:
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1,7
3.0
2.2
LL,:

z.l
2.0
J.l)
3.1
2.lt
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230
260

130

)-70
90

4 )r:

100

60

-25
55:
90

r60
80

100

40
60
40
60
60

>i000
180

L2To
22.0
8.0
o.D
8.0
ri.0
7.0
1.5
2.5

-4.0
20:
2.0
7.0
5.0

6.0
5.5

>5.0
>s.5
>4.0

rmax lmax
103 xll

120
20
28

)-20

30

".

to

300

150

190

(80)
160
(20)

pol

-200
(30)

-i00
'120

>35.0
,14.0

* flpr o6r-rrullx Br{:tyarlr,Hr,rx ua6nio4eurrrrx Ha cler(TporeJrtrocnole orcqer rlJrotrIaArr

npor{3BoArrrcs o6r,rquo o.qlru pa3-B rrorrer.rr nau6omurefi rrpnocru; trogroMy aaMeilauue

Bamguatepa ocuoBar{o cxopee r{a BpETeJrbrIoNI BrIeqarneurrtr.
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ll ra6n. .2 upunegenbr peavJrbrarr,r otrpeAc,fleunii 1-r*, J-n* r,r Apyrux
BeJrtr[rruH (cru. nrxre) uo rpa{rr,rnam $ 2 gnr Bcex r{3yrreHHbrx tsctrbrrrrex.

I-Ia r[xrr. 24 (cnena) upprleAeHbr BuaqeH[fl 1rr,r*, coorBercrnyrouqne J,,,0*
s-..ra6n. 2. 1\,hr Br{ArrM, rrro urrHanofi cnorr,xo-un6yAr Bbrpa}HeHrroli aauracu-
MOCrr{-Me'}I{Ay 3TI{MLI AByr\rf BeJII4rJtrHaMu Eer, r. e. lpr4xoAr{tr H 3aHJrrorreLlr4ro,

uro ,ue:ac)y {Lpnocmwo lcnbrwnu s u,akcu.uAne u ee ntt,oupa)un c omori crua-
7urulaaeucu.ttnlcmu ue o6ttapyctcltlaem.cfl, a nololry trpeAJrolr{eHr{e Banrgnrar,ie-
pLu,[Srrucona-, egna l.m.r lrorxer cnynrr{'r'b ocnonofr AJrR HJraccr{{uxaqnu
BcrILrlIeH uo 6anny.,ux I:aH{HOcrr.r *.

3.0 2.0 0 /0

6hr, 21t. Ilastrctrrroorr S-u* or I 
^o* 

rr 
"y,

Cregyer orMerr4Tr,, rrro rrepeBo4 ang.reurrfi ,Sa n ,Sp (r. e. ucnpaBJrenrre
sa e{{rexr npoexqun) He r43Merrrer aroro BbrBoAa: pacilpeAeJrentre roqex Ha

rrJrocHocTl{ Jpn1, 16a; ocTaeTCE trpaHl'I{qecHr4 TeI,r }r{e.
lJ,. [rr,rtelr,nocrr Bctrr,rrlen Meriflercfl B AoBoJrr,Ho rxr{por{r{x rrpeAeJ]ax,

opquaxo [.ra""o Bctrbrrrrnr nepexoAflr Bo {noxxynrr fi r;oautrrraror r[B rrrrx,
[roaroMy [nauepeuua xnuo{r,rnruoB rroaBoJ]flror 6onee yBelteHno onpeAeJrflrb

AJIIITeJIEIIocTb BCrIbImeH, qeM o6bIaIHEIe BIr3yaJrbHlre Il3ivrepeHrrFr mr{prrH JrI,r-

rrr4r4 lfd. !,axte ra B Drotrr cJryrrae AJrr{reJrr,nocrr, onpeAeJrflercrr He BrroJrHc

yBepelruo r{B-Ba r{e[JJeur{oro cna,qaHr.{fl flpnocrr4 B noHqe nporlecca r4 oco6enHo
B rex cilyqaflx, r{orAa BosHllnaror xone6anras apxocTr{. floarouy BMecro Arrr,r-

TeIJLIIOCTI{ BCIILIIIIHII BBO[I4['I (BpeMFI ]ItI43III{) BCIIbIIIII{I4, T. e. [pOMe]I{YllOH
BpeMeIl[ l{ext,qy IOCJIeAOBaTeJILHLIN{I4 3HaqeHI,lflMI4 IIHTeHC]4BHOCTI4'lrfrnn"
Bcnbrlrlnl{ ;1o rr ilocJle Ma(cI{MyMa ce flprtocrr4. 3ru BeJrrrsrrr]br npr4BeAerrbr

B rrocJrelHeil rpar{re r-a6n. 2. Ha {ur. 211 (cupaua) npxBeAe}ra BaBrrclrMocrr,

* Clr. cnocny na crp.26, Coorrrourcnne r{er{Ay,S u 1rrrn1, noJlyrreutroo cr&rn0ru.
uecnu .(xruoBaueJrJrr,r [13], ocuonatro rar(E(e Ha r,Jraaor,repr{r,rx oqeurtax 1--*.
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0 /00 200 ilO u tr,u/cex

@ur, 25, 3asrcfiIlrocrs .I-u* or: tt

mefrfgy UIoTUaAbIO BCIIbImI{II J,rn, lI BeJII4IIIIHOfi tr-,, II0 AaHHbIM ta6l. 2..

l,Isr ru4lru rraJlrrqrre onpeAe,rleHHo Bbrpalxolluor,f cBflBfl t{e}Hxv orr,rrrrr BeJrLrqr,rHaMUl

qe"l,t 60tlbu,Le n,xou{a)b 6cnbtxluilt,, me"M 1ofiblrle 6pe.u,tl ee yclt.Bnu, 3Ta eanr,rcl-
r,rocrb Ao cr{x rrop ue 6-oua o6napyntena n raxor,i rfoprre, xorfl 6],rJra yr{a3ana
C.IaTI,ICTI{TIECITAFI CBABI, 6ANNA BCIIbIItrI{II II EE IIJII,ITEJIb}IOCTII [TZI] (cu. TaH}I{e

[12, t3]). [,eno n roi\{, ar']o r.lrrrer'rcuBrrocrr, Borlbrmr{r,r /*ur, corrracuo AaHr.rbr},r

ra6,'r. 2, IIe rIOI{a3LIRaeT 3aBIICLIIIOCTII OT '!,r,, fIOgTON{y [{er{Ay 6annOlr BClbrIrIHr,r

ixoropsrrl ro cyrqecrBy AoJrlr{err orrpe4e-
JtrtlLcfl r,rrrrerpaJrorr (3. 1)] rr AJrrrrcJn,Ho-
CT6IO 

- 
CRTI3L IIe\/BepCHHafl.

,.i. Ilarioneq,rrpar[ax 6 u7 rpr,lBe/Ic-
ilr]I Aar.rlrrrre o [Bl,J]rreHr,ilT t{ paclnl4perrr.rr,l

Ilo BcnbllnHax: N{aHclINIaJlbrrafl AJIr,t}ra Ayrr,r
nr,r6poca rurr oAHocropoHlrel-o pacrrrlrierrrlfl
BcrrbrrtrHrr /rrrr* (4rn Bcrbrriler{ t-ro r.lnra) r,r

cliopocrI,I Lt rlaxtu.tcc11Ir IIBMepc'rlbrx [rilr,'te-
ur,rir nr,r6pocon r'r,.rir pacrnxtenl,rf,t, a rar{}r{e

cl{opocTl.r paB}roil,rep}ro1-o pacmr,rpeHr,lfl Bcfrbrrrrert

([ocreAHr.{e ]l:rrrbr n cno6Hlr t{ onpeAeJreHr,r

rro cnopocl1r r,rBr{eHcHrrfl rrnorqaglr). Itan
),r(a3al:to llblttro B 1t. 2, ncc BCubIrrIHlI IIoIta-

3bIBaroT n o6rlerir napaJrJreJrlHr,rrii xoq rIJIoIrlaAlI rI l,JHTeHcrrBlroc'r'I4. Dro uoanonfler
O}ITI,IAATI;, T]TOI{SMEHE}IUC I,IHTEHCI,IBIIOCTI4 OT HAqAJ]I,HOT,1 QAEU BCIIbUTHI{ AO CE

MaHCI,I[1tyMa, IIJTII BeJ]trrII4Ha OTHOCIITeTLHOIO I,T3]IoEeHIifl /, CHa}I{eU, 1-or, 6y4eT

ilponopqnoHaJrbrra cr{opocrl,r (6oruee r,rrr,r NreHee paBHoN{epHori) uanrenelrr,rfl nJror-LlaArJ,

r,rJrr4 cr{opocrr{ Br,rTflflrRarrufl Bcrrbrrrrrru. I-Ia {ur. 25 npnnegcno colocraBrreHile 1nr0*

Y- ,I) t Orny]la cJre,uyer, rlro B CJ-IeIIICM 1,oo" npolopquorraJrbHo cr{opocrir Lt,
dlTart nan a :#., a l-V'/', rge V * o6re,u Bcnbrrrrnr.r, To Bulr,rx,r, rrro oN,rrrccr,rf

BCTIbIIIII{1,I' CO BCOI:I EE UIOTqAII,I

E: l'1r,,^**1#, (3.3)

T. e. rrpolopurroHarBrra cHopocrrr yBe,rlrrqeHr{fl o6reMa. Taxnu o6paaou, uamn

I43l4epeHr.rfl IIplrBoAflT H 3aHrJIOqeHr,lIO, IITO nO!1,1rclfl ellepelt,fl, u3./tytt02,176,., ,ar"
scnbtrunofi,, meil,6o,,n6rue1 \e.tL 6o,,Lt'ure uropocmb ce paa.ultperrun (vnu nao6opor).

O.reBltArrO, ql'O [,IeltAy CI{OpOCTbIO .U il i,t1" BaBI{CI,rIIOCTrr II0T, nocnoJr]rrty

Her BaBlrc[rMocrlr [,Ic]fi[y 1*u* u J-ur.
Paccuorplru Hecrroirr,Ho noApo6Hee no/ryrreHHr,Ie peayrrb'rarr,r. Harr6oncc

ecrecTBeHHor,iupegcranlrrercf BaBr{crrr,rocrb},re}r{Ay AJrureJrb}rocrbro Bcrrbrrrrnrr rr ee

urorqa,qbro r4rrn ee pasN{epor[ (ecru olpelerrfrrb rrocJreAHr]I"I no unoqagu).
Ha r[ur.26 lpegcraureHa 3aBrIcr,IMocrL r,Ie?nAy /o--<7Spnx rt rt1, [Jrfl BCIlbrIr]eH

rro AalrHbrM ra6n. 2 (rovxll) r{ }Iari[elrl{an A. B. CerepHrrn n 1951 r. [15]
gnx upory6epaHqeB aHaJrorr,ralHarr BaBr,IcI,IMocrr, [,rc]I{Ay paarvrepoxr y3rla I4 Bper\{e-

HeM saryxaflnfl ero cBeareHr4fl (rtpec'ruHu), lI n rou r'r B ApyroNr cJly'-rae Ha6rro-

AeliHarr BaBlIcr,IMocrb IlerlJloxo flpeAcraBJlfl etcr {oplrS,noii

ttt,
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rAe Arrfl rpory6epaHUeB Beilurrr.rHa / corJlacHo t15 ] nopfrAr{a B. 10r5,
'rorAa Han AJrfr Bcrrbrrtrcn 3Ta BeJrrrqr4Ha : 3 ,4, 70L5 , T. e . Ilpouecc Bo

tscrbrrlne Barvxaer rrpr{Mepuo B ABa-rpr{ paaa 6r,rcrpee, qeM B trpory-
6epanqax, ecJlrl rro aHaJIorIrI{ c npory6epaHuaMI,r cqrrrarl, rITo B,qccb

}IMeercfl neltoropr,rii npoqecc pacceflHrrrl ras6Hro.rnoii ouoprr{r{, [orpar{eH-
uoli na noa6yrx4eulre cBeqelrr{fl. B upory6epaurlax ranr{M rrpoqeccoM BbrcBe-
quBaHufl y3ra, Han orMeqcrro n [15], MoEter FrBJrflTr,cfl ycr4JreHl{e uorrrr-
Baur{I{ BoAopo,qa B peByJlbrare npotpeRa noponoii, B cny.lns Bcrrbrrnen
rler ocHonaHnit gnn no/Io6lroro
SaHJrroqeHl4fi, Tart HaH oHI{
JIOHaJTT{3yrorcfl rrper{Myrle-
crBer{Ho n xpouoc(repe. Boa-
MOlr{}Io, oAHaHo, qro B oclroBe

o6olrx snrenlrit JreE{r{T oAr{r{

w Tor )fie [ncc[uarlrsu],ri{
npouecc, or:,nlr.rnbrii or renJro-
o6lreHa, HanprrMep, nepexoA

IXrOyJreBa TerrJra B [Bryqe]rue
6narogapn orenrpuqecHoMy
paBpfrAy, Hart 9ro orMeqeHo
oAnrrM trl aBropoB n [1 ].
flona erqe rpyAno BAecb crra-
Barb rrro-Jrr,r6o onpe4eneuHoe,
TaIt l{art HefrcHbr IIpr4qIIHa
a MexaIraSM, BBISLIBaTOUII,Te

Bcrrsrmxy. Hafi4ennrre naun
ABrrx{er{rdrr s xpolrocrfepHbrx
BCrrBIIrrHax, Tar( }Ite rtaH r4 B

crytlns npory6epanqeB, onpe-
,qcJreHHo yna3r,rBaror rra pe-
maloqylo poJIr, EJIcItlrpoMaII.reTr{3I,ra n r[opuupoBarrr{lr arux 4nranterrrafi
tl61. f{er,icrnurensuo, rreBoaMo}r{r{o ce6e rpeAoraBr{rrr, uro6u, cr{a-
)r{eM, }Irecrr{r4c rfo'ronrr (uarpr,mrep, r,rsryqeHne 3a rparrr4rleir cepnr Jlaft-
Itaua), Aefictwrro r{oropEIx rrprdrrrlcbrBalor qacro BoBrr}r1{}IoBer.rue cBerreHrtfl
Bcrr.b]Itrt(r,T (cn. uanpr,l,rrcp, IBJ), pacr]pocrpaltflJrr4ct, paBHoMCpHo BAoJrb ilpil-
tryAJrI{BO rr3orl{yroro rryrrr, iloxo}nero Ha cr.IJroByro Jrr,rltflIo Marl.rrlTrroto roJrfl,
BI;IBEIBaa uooqepeArroe cBeqerrr4e nononulcrtca rJralMr,r. Tpyqno ran]r{e soo6ule
crrr{Tarb, qto na6nroAaeMEIe ABI4tr{eHLrfl flBJrfrrorcfI pacrrpocrpal{er{I4et{ BoB-
6yxgeuzn or Hexoroporo I{eBI,{Ar4Moro ar.eHTa, rtaH r4br rra ero }leoAHoHparuo
yrtaBbIRaJrI{ BDIme. ilonr.r4r,rlronry, DTrr ABr4He}rrrrr npe/IcraBJrrrror ger,icrnureJr6Ho

ABr{}neHrre r4JrI4 paclrr4perrlre repBor{aqaJrr,no noa6yrnAcnnol,i nJraBMbr B [,rarHr{?-
HoM rroJre fiflTua. FIa noeuomuocrr Tar{trx ABr.rE{eI.rI4ii, n.lacurocur BI{oJrr,
cr4JroBbrx nnnlrii MarHr{rrroro [oJrfl, yrrasaHo rreAaBHo ol.{Hr4r{ re an.ropon [16J.
o4narto cBflBaHHoe c pacrtrrdpeHrtel,r rrJraBMr,r yBeilurrcH[e ee cBeqeHlrfl, r{a qro
yI{a3r,IBaeT [oJ]yqeHHafl I{aMIl BaBTICIIMOCTL x{e}r{Ay SIa[CCreii Borrr{rrrHr{ rr CHO-
pocrr,Io ee pacurrpeunn,-rfaxr, carf ro ce6e cnumnoM yAr{Br,rrelr,nrrfr c roqr{il

-?
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BpeEtrfl o6rrqnrrx repMoAtrHaMtrsecxux trpeAcraBJreuufi,- cBr{AereJrrcrByer
o roM, rrro yctrileHze noa6yx-rgeuuff trpoAotrrffiaercs 14 B trpoqecce ABEIr{eHtrff
uJrE BbrrflruBaHuE Bctrbrmr(u. flparga, nrr6pomennEre r{3 BctrbrrnHr{ crpyu ABr{-
lnyrc.E ogeub 6rrcrpo tr rrx fipnocrr, Mer{bme flpr(ocrtr BctrBrrrrntr, rax qro rpyAuo
yBeperrno roBopu?b o6 ycmteavr noa6ym4eHrrff B crpye trpr{ ee ABtrffieuurr.
Ho r cnyuae BctrBrmxtr npory6epanqa 10 lrar 1951 r., ortrcaHHoro A. E. Ce-
BepHBrM [71, aeftcr,ailreJrbuo uMeJr Mecro raxoft trpoqecc ycwre*fr.n flpnocrr{
crpyrrilptryctrJrerrtrr4 flpnocrrr BctrBrmHrr; HpoMe roro, BbrrflrtrBarr[e r4 pacltrI{-
penue Bcrrrlrrrex, r(ar( MbI BtrAeJrra, cBffBaHo c ycrJrenltelr cBeqerufl. B csg-
Brr c aruM, BoBMolnEo, Hel cile[ye? Tax]r{e ynycr(aTb trB Brua ua6rrogaeusrr.i
npouecc oAHoBpeMerrHoro yctrJreHtrff cBeqelrtrfl ysJroB trptr cHarrHax cHopocTu
B EpytrrrrBHr,rx upory6epauqax* (cr. [15]). Ho flBJreHrre BctrbrrtrHtr caMhrM

TecIrbIM o6paaou cBflBar{o c rrflTuaMrr r{ MarHtrTr{bIM rroJIeM trflTerr, Torga Har(
apynrrrBHbre upory6epauqhr BoBHZHaror r{ BAaJrtr or trgrel{, trogroMy arraJro-
rr4fl BEecE Mo)fier 6rrrr nonepxnocruoft,

Iaree, ecJrrr [aBJrer{re uBryqeuza e npory6epauqax r{eAocrarorrno gnr Sop-
MrrpoBauurl zx [Br{}fieHzft, ro no BcrrBlmnax AaBJIeHue, cr(axteM, Lo-usnyuenzr
Mox{er oxaaarrcrr ,uocraroqHbrM AJrfi nu6poca aroMoB nogopo4a (crrr. 117 1).

OAsaxo e,(Ba Jrrr c arrrM {axropolr cBflBarro pacruzpeHue Bc[srrtrHr, Koropoe
6rrsaer actrMMerpuqHLrM; coBceM IreloHrITHErM B EToM cryqae AeJraercg Bhrrg-
rzBalrue rax 6u B,(oJrr, yanoro HaHaJra BerllecrBa Bcrrbrmxr{. Cunrnrre BoaMyrue-
;aws E- u'D-cfloes zonoc{eprr cBtr,qereJrrcrByror B rroJrbay HaJruqtrr Lo-wsny-
qer{rlf tr BoBMo}nHo }flecrr(oro peHTreuoBcroro trBilyqeutrfl Bo scurrmxax. flo-
aToMy BoSMOrnHO, qTO 

'fieoTnoe 
tr3flyqelIl[e gBIIfieTCfl trCTOqTTUHOM CBeqeHtrH

II pacmtrperltrfl BctrErmHu, a ee nocJle,qyroqee ABtr)rieHtre olpeAeJrfeTcg IIoBe-

AeHtreM nJra3Mbr BctrEImntr B MarEurHoM rroJle rrffTeH. OAsaHo ocraercfi Eetro-
ggtnoft cBrIBb Me)fi,4y ycrrJlelrraeM cBeqeHr4fi rir MarHr{THbIM uoJreM, onpele-
JrffrorqnM I[Br{}HeHue.

Ecfir sce ffie rrptr3rrarb, qro ua6:rroAaelrbre HaME ABrrrfieurrfl cBnAereJrr,=
crByror He o peaJrBlroM Ar.axtenufr, a o paclpocrpaueurru roa6yxtgeuua
cBeqenrr.E, To Mornuo 6rrno 6rr o6rgcnurr rrpoqecc pacutrpeuzff Bctrbrmex

azrp{yaueft ffiecrlrrx L* r gpyrnx HBaHroB uBHexoropoft o6racrr, rAe ouu
[epBouaqarruo BoBrrtrnJItr. B uoaray [poqecca az{{yauu cBtrAereJrrcrByer
o6uapyxrennoe 3. P. Mycrereu u A. E. CeaepnuMrrocretreruoe tro4rrflrue
RpbrJIEeB rl.rltitBoBctrr,rmnax [8]. Oanaxo, HaH 6rrno yxaaarro Brrme, rpyAHo
npeAcraBurr ce6e oAuocropourre HanpaBJrenurrfi trpoqecc nu{{yauz {orouos
u aoa6yrxgenua cBeqeuus. Henras rax?fie nptrtrucarb pocr fipr(ocrlr co cxo-
pocrrrlo p acmtrpeEu ff BosMotr(HoMy yMeHbmeHzro caMotroIJIoIqeEI{fi trptr p acltrI{-
peur{u, HaH rroJraraer Banr4nraftep. ,(eftcrBtrTeJlruo, trHTeHctrBuocrb oMrrcctrtr

B qerrrpe Jtvtl;.nvr H, no BcrrbrrtrHe c yrleroM caMolror;rotqenun 6yaer [771

)t,.1 
^I 

d
1rr.") = + ..;'':'(l - s-t"oNz) (3 5)

* Orueqeno raririic, rrro n carrolr rlaqarc r3priBa BpyrlTlrnlroro npoty6epaurla
flllri{)c tb paC'rCT.
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(a qenrpe pacmrrpeur{e Ho 
- no[[ilepoBcrroe). TaH r{ax Boo6rqe Bo Bcrrrrmnax

caMorrorJrorrleHr4e 6oJrbrtroe r{ ourEqccrrafl ronrqa B qeHrpe finH1rrtfr|/y'r} 1 , ro

, 2hcz Nsg2 
' I'rr'i':?!r'(ri 

i

t.^ _-___, (:1.0)- \^o) * )., /V, g,

tr{ oaIeBr4A}Io, tITo Her rlrrtartl{x oclloBaIlI,rI:I crirrarb) rr1'o cat\Io rIo ce6e pacmnpc-
peHlle BeAer r{ ToMy, tITo tII{cJro aror{oB Bo BToporr HBarrToBor{ cocTofl}Irrl,I
Iy', y6rrnaer 6r,rcrpee, qeM arrrcJro arol{oB /y'r. I4a (3.6), ruenrly npoqrr,r, Br,rA}ro,

qro c pacur4peHr{er{ BCrrbrmrir pacrcr i:, ,'. e. noe6yntgcrrue aror{oB BolIOpOlIa"

Dro cnrlereJrrcrByer o xpar,iner,r yr*ror*n ru npouecca Bo Rcnsrrrrrre or paBuo-
BecHoro (rennororo) rtpouecca (pocr (ren{neparyp6r) npr,r pacmrrper.rr,rr.rl).
Ha lr,rccnnarrnnnrrli rrepaBrroBccrirrr.:i xapanrcp upoqccca yrraB6rBaer rar{H{e
SaBr{cr4MocTE L{e}I{/Iy nJroqaAbro r,r BpeMerreM }r{r,t3Hr4 BcrrBrmr{r,r. fIonr4Ar,ruouy,
6onr[afl poJrrr caMonorlroxlerl{fr Br,Ipa}rtaercfr B loM, qro Me}rtly J,,,.,,,* lr J ner
cl{oJrr,Ho-rrrr6ynr yAonnernopr{reJrbuor,l aanr,rclrMocrr,r (cnr. r[r,rr. 2/*). Flerpiffio
troHflrr,, qro 6naro4apr 6orrmouy car{ororroqerrrTro Beirtr{qr4Ha 1().n)n.,.,
r{o}rter cl4JrbrIo yr,IeHbrui{Tbcs 6eeor}roclrreJrr,rro n rolli rrJrorrlal{lr, rio1,opafl
OXBATIEHA CBEqEHI{EM.

flnngercn JrI{ I(BrIH{eIrIre rprltrrlrllori pocra noa6y?x4enr,rg 11 oBerrclrtttl nn\r,
HaIIp0TIIB' paCmI{pe}rl4e eCTIJ CJIeAcTBI,le BOBpaCTaEIIfI 5HeprI4I4 CBCIISIIIIfl 

-DTor rpyAuurt nonpoc, rpe6yer 4anrner)iurcro npr{craJrbr.roro nByrrelu1fl. tIa
TpyAHocrll, Bosrtr.rnaroqr{e ilpl4 RTopol\{ BoBr{ox{rror{ o6tgcr-reunlr, MrrI vq{e vrta-
sr,IBarrlt (aclrulterpr,rfr pacmlrperrl{fr, Br,ITflrtrrBarr[e, ABz)fieHrre RIoJ]rr r{aI{aJroB.
ra t. a.). TpyAno, c 11pyrofi cropoHbI, npcAoraBr{ru ce6e r{an ,qBrrx{egrre rrlraBr{r;r
B MaTIIIITIIOI{ ITOJIe IrfTIIa i\{o)fieT cl'I4l{yIrr4pORaTr, nporpeccr{BI{oe ycI,IJIeHr.le
cBerleHtr{fi. Ha ogHy r{B rar{ux BoBl,Io]r{Hocrei,i naxrercn qenecoo6paertr,rlr o6pa-
TtrTL BHtrManlre. IIpr BCflI{oM ABr{}r{eEIrL{ rrla3r{r,r B MarHI,rrI.roM rroJre Boi3}rr,rlracr
sJrer{rprrqecrroo rroJre tlB l

E:+yxu, (3 7),

Itoropoe reM 6oJIbIIIe, seM 6onrme cxopocrl [Bra]fleHl4fl. finramenne rrJra3Mbr.

B cryrlae crrJlblrblx norefi H, xan tror(a3aHo oAHraM uB aBropoB [16] , ruomer

flpoxoAr{rb. rroqrr,r roqHo B,qoJrB cuJroBbrx nvusit nons H (uog yrnoM- 10-a).

3to npzaogr{rKrIoJrIoE,coornercrByrorqeMypaar{ocrr{noreuur{aJroB go L0? BoJrrrr
Ha oTpeSr(e, cpaBHIIMOM C paSMepOM BcnbrmHrr. qerrr 6onsme rroJre, TeM
6onrme, oqeBtr,quo, Ton jr u nugererrr4e Arr(oyJreBa rerrJra (upouopquouanr-
Horo j 2), cJregoBareJrr,Ho, reM 6onsue Huueruqecxa.fl reMrreparypa Ztin x
r{ ctrJlbHee r4o[rr(3aqr,rfl. Sueprraa, BbIAeJrfleMafl npu pexou6uHaqroHuoM cBeqegtrrr4,.
c gpyroft cropoHBr, peBHo aaBZctrT or 7qi1, r(oH e-x/kT I rAe X - trorerrurraJr
rloHr4Baqurr (4na nogopoqa 13 aonr,r). Taxuu o6paaou, Bbrxo[ or{eprtru Bo,

* cp. crarrro A. E. cerepnoro B groM ?r(e rorue, rAe paccMarprrBaercg ronpoc o6
ucroqur.rxe rrrcoxofi Hrrrertrqecxofi reuneparyprl npory6epalrqeB.
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[. A. E. Ceseprut.
2. A. E. Cesepumfi

4, 3, L949,
3. A. E. lrrsBaPr

6, 45, L951,.

Bcnbrrrrne 6yAer rernr 6onrme, .reM 6oilr,[e cxopocrb ee pac[IIlpeHIrE IrJrI{ BbIrE-

ruBagr{fl. B nolrav rar(oft BoaMo}r(Hocrtr roBopI{T Tar?fle coorBercrBrre Mefi{I(y

BaBucmMocrflMrr BpeMeHI{ Al{Cctrtraqrrfl or paaMepoB Bo BctrblmHax u npory6epan-
qax (Srar. 26), rUe npeAcraBJreHue o pexovr6lrnartrr(ourroM BbrcBeqEBaHnIa HenJloxo

corJracyercg c Ha6IIroAeHIrffMr{ t6]. Oguaxo 4na onouqarelrblroro cy}fiAelrl,Ifl

o cupaBe[JrrrBocrtr aroro o6rscnenus ueo6xo4rrrro 6onee rny6oHoe r( BHI[-

MaTeJIbHOe paccMOTpelIIIe Taftol.o MexaHIISMa, tlro flBilfleTcf npeAMeToM oTAeJIb-

uoft pa6oru.
B aaHnrcseulle Bblpaffiaeu 6naro4apuocrt A. E. BanxosoMy 3a lloMorqb

n o{oprunenuu pynotrI{cu.

Hoa6ps 1953 r.
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ToM XII, 1954 r.

IICCJIEIoBAH?IE omallrlucxrlx ycJIoBI{ff B corHErIHbIx
IPOTyBEPAHUAX rIO DMr{CCr4OHHbrM JIT4HUflM

C CAMOIOT'JIOII{EIII{EM

4. B. Ceaepruttfr,

i3 crarre paccMorpelr Bonpoc o6 onpegenenzz {naruecxux ycnotuft n npory6epauqax
Ba ocEoBp EByqeulls BHeBarMeHHr,rx cnextporpaMM oNrrrccuoHuttx Jrrunfi, o6peureHeunux ca-
MonorJroqcurrem (uanpznaep, Jttrrvrfi Ho, H u K u np.). flpruenenze [peAJror(eurroro Me-
roga x trnnvrorr,ry Epr(oMy npory6epauuy 19 rrorr 1952 r. flooBorrnJto aafiTr qrcaa uouos
Ca* g octrosuoM cocrorlutrll, aroMoB BoAopo[a Bo BTopoM RBaEToBoM cocroauru, aroMoB
oprorcJrr{fl B ocEoBHoM 2s cocronErrrd, gJrer(Tporruyro rrJrorlrocrB, a ral{E{e oqeflrrrb.cocrog-
rrue EoHri3aqnu. Itrlnerrasccnafi reMrreparypa npory6eparua, RafiqeuRaa rto HorrrypaM
lrznnit Ho u H n K, or{aaaJrac.b - t400)". Paccuotpeua Bo3Morr(Eocrr o6paaonaurr 6oar-
nrot eneHrponrofi rerrlueparyplr trpu ABu?r(errtrEx npory6epar{en.

CrlcreMarlrsecnue rra6JrroAeurrr crexrpoB npory6epanqeB Brre BarMerrus,
Begyxlr4ecs Ha crrMer4acr(oM cnenrporeJrrrocxotre - cnexrporpa{e [1 l, uoaso-
asror: o6rrqHo troryqarl cleHTporpaMMbr aMIrccuoHHBrx nu]gvfi 6a.nrnreporcn<1ft
cepuu (or H, lo Hc Br{Jrroqr{re;rbuo), rrrrzft reJrr4rr Ds rz }. 10 BB0, nuuuir.H
u K raonraaoBagrroro'HaJrbtrrrfl. B pegxnx cfiyqaflx (npu ouerr, cra6oM opeoJre)
yAaercfl roryrrrrrb trrrr:l:u ).). 4472, 7065 (He I), 5tB3 [Mg]. Orlerrr]rbre pe-
ByJrbrarbr cnexrpo$oroMerpr{qecnr{x 14ccJre,qosaguft Ee11oropblx luuzfi, nbt-
loJrHenHbrx n Craueuae, yx{e npr{Be,qenrr n [2].

I{em nacrosqert pa6oru - BbIrIcHIrrb Bo3Morngocrr nan6oJree rroJrrroro
oupe,qeJreHza rpuanuecxnx ycnonrfi, B noropbrx rraxoArircfl BoAopo[ a renuit
s npory6eparrlax (uncno aroMoB, tr{oHoB, nr4nerr{qecnafi reMneparypa, aJrex-
TpoHHafl rrJrorHocrr, u Ap.), IIo MaccoBoMy MareprraJry, xoropHfi Mbr rrMeeM rra
Hamlrx cneHTporpaMMax. C.ne4yer cr{aaarb, .rro Eara6oree rroJrgoe r4ccreAo:
BaHrre noAo6noro poAa, trpoBeAerruoe B. fI. Braanrqunrru [3 I, ocHonano
r4cnJlroqr4TeJrbHo Ha rrrrri?.nx 6anrueposcxoft cepr,rz HB - H.m Jtnuuax H.u K
rroHrr3oBaEHoro HaJrbur4s. cauas r4HTerrcr{BHag Jru:f.ufr, cepuv Barrrvrepa Ho
Bo[opo,(a, a raH)fie Jrn]{.fiur reJrr4rr s erofi pa6ore He paccMarprrBaJrr4cb. B pu-
6orax Vueo;rrEa [4], flaHuexyna [5] u B. H. SyfiHona [6]uccteAoBar{rre Jrtr-
Hnv Hd BeAercr B [peAnoJro]r(eul4lr orcyrcrBrrr caMorrourorueHrrs, qro Mo]fier
cl(a3aTr,Cfl Ha otrpeEeJre[v.r4 lq,ucila aToMoB Bo[opo,qa Bo BTOpOM r{BaHTOBOM

cocroflHrrE; B Err4x pa6orax, a rar(Ere n pa6ore B. A. Hpara 17l vccne,(yerca
fiu]/fifl D, renrar (cno6ogHar or caMonotJrorrleEr4fi), Ho Her AaHHbrX O ililrtfril.
3 trIBB. Itpr,rMcn. oocepBar., roM xII JJ



ocHoBrroro [epexo,qa oproreJrr4fr ). 10830, o6peueuenuoft, nosMolxHo, caMono-
IJrorqeElreM.

B uacroauleft pa6ore, HanporIIB, ocuoBHoe BntrMarrze yAeJreuo Jlzlrrffrr,r
c caMorrorJrorrleatreM z np[BoAr{Tcs Hoarrfi cuoco6 zx anaJrr{aa.

$ 1. JII{H}rII BO,qOPOIA I,I I{OHI4SOBAHHOTO HAJIbUI4fl

flpegnaraeurrft szrxe MeroA MbI npzMerrfleM B qeJrflx noluqecrBennori lrn-
Jrrocrpaur{z n rr4rurrrroMy, nocraroq}ro flpr(oMy npory6epauuy 19 uronn l9S2r.,
AJrf r(oropofo r4x{eilcfi AocrarosEo uonuufi Marepr4aJr*. Ha $mr. 1 upranelen
F,frE UCCileAOBaHrrbrx cleKrpaJrr,Hrrx nnnzft gra uaz6onee flpr(oro yana. cneri-
TporpaMMBI 6unz o6pa6orarrBr ua mnemr[oroMerpe co BceMr{ ueo6xoguurrlrlr
npeAocropo){{HocrflMu. oxonsarenrHbre HoHTypT,r aMLccfrn, troryqeHHEre nocJre
ucnfiroqeEr4fl opeofia AJrrr AByx ruruqHr,rx y3JroB npory6epanqa 19 zrcna l9S2r.,
rrpeAcraBJrenbl rra $nr.2 (auavenze ua6lrogeuuofi qenrpanrnofi znreuczBgocrr,r
B6IPA'fiEHO B EAtrHIIqAX IIHTEHCIIBHOCTtr HENPEPbIBHOTO CNEI{TPA IIEHTPA COJI-

HeqHoro rtrcHa Ans xamAoft Jr]r.H.wvv" yHasaHo na t[rar. 2 Ens. Harr{Eoro noH-
rypa). .(nn xaxr4ol'o r(oHrypa 6rrro upou3BeAerro r4cnJrroqelrve zHcrpyMelr-
TaJrBHoro Holrrypa MeroAoM, npeAJro?fieurrrrM ]raMZ s [B], r. e. rrpr{ rroMorrlu
lpe,qcraBJreur{fl BCex HorrrypoB KoHrypaMtr (Dofirra.

flpn aronr Brr.scurr;rocb, qTo Ara 6onamr{r{cTBa r4ccJreAoBarrnux uznuli
MOlr(Ho upene6peur, AnclepctroEHr,rMu npBrJrEflMr4 aroro r{oHrypa (Dofima
n c 6oaruefi ctenenr,ro roqEocru trpeAcraBJrrrrb nouTyprl AorrnJrepoBcnzMlr.
tr{crznnrre Kor{rypbr rrpeAcraBJreHBr Ha roft me $nr. 2 (nyurrup). Peaynrrarrr
zauepenzft SKBrrBaJreHTHbrx rnr4purr w, nonymapuu A).0 z qeHrpaJrbr{brx I4H-
rerrcraBuocrefr. f 

" ana arux HourypoB rrpeAcraBJreHbr n ra6n. 1.
Boo6rqe, HaK npaBuJro, ocno6omAeHHrre or BJItrflrrufl zr{crpyMe}rraJrr,H}rrx

zcxarxenufi fiorrryprr aMrrcczoHrrbrx nznufi n rpory6epanrlax xopomo npe,q-
craBJlflrorcfl AotrnJrepoBcr{rrMr[ r(oHTypaMu (aa ucx.nrcueHr{eM orleJrBHblx cJry-
qaeB ctrJrr,Hstx fimnl1-ft, o6peueneuuBrx caMorrornouleuueu). 3ro cngaano c reM,
qro otrTraqecmaff ToJIUIa B qenTpe Aame ranux ctrJlblrbrx Jtmamft, xax H z K
r upory6epaErlax, troBr4ArdMoMy, Ire llpeBocxo,qzr ]recHoJrbnzx 4ecarxoa (cu.
uzrxe). floarouy s o6racru ilaHmw, rAe HaqrrEaer cnaarrBarr,cfl Atrcrrepcuou-
r{oe Baryxa}rrre, orrrrrqecxafl ToJIrrIa BuaqlrTerbHo Meur,rre enr{HuuEr. Cnaaan-
Hoe tro3BoJrfler cqaram rrannoft npzuzuoft ymnpelrr{fl BMEccuoH}rbrx ,ri:/.nwfr
npory6epanqen e{Sexr ,(ouuaepa, csseauurrft HaH c retrJroBErMr4, ran tr c ryp-
6yreurnrrur4 ABrrlfieutrrrMrr a upory6epauqe. floarouy Ewt nwavfi., cso-
6o0ru,om onx cailonnet ouleHuft,, ua6nro[aelra.fl rroJIHarI troJlymupl{Ha azurau A).0
rlo3BoJrffer cpasy orrpeAeJrtrrr, AounJrepoBcHyrc noJryllll4puny A).p corJracHo

Sopmyne

2A),D Vt"z:0.882. (1.1)

noJryqerr,r f. Cl. Izlnauonrrnr. O no;ryuerrurr
u [s].

* Clenrpor.parrr,rbr c A-r{crrepcucrl BATrrrr '
cnel(rporpaNrr{ u nrQpaxpacrror,i .racrlr clr. [2]

- 
Aro

-lt 1"2'
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.!ae,q B
.lsel a.

/1^

-a//.2./0

-/0 -05

+05 +/.0

(1.2)

uSBec\--

c*

- 0.5 +0.5

(Drar. 2. Houryprr ua6arogenuue (cnnorunaa wtnva).E_zcrr{rr,Ere (nyu*zp) nunr,rr?n npory6epanqc lg.nroar'1952 r.

,(onuneponc*afl muptrEa rru*wv. Ho, o6peuenengofi caMonorJroqe'ueM, oqe-
BaAHO, Morr(er 6rrTb oupeAeJreHa uo na6rroAeErrbrM rtrtrpuuau A).o,4pyrzx 6anr_
MepoBcntrx nmnaft, cno60gnrrx or caMOUOrJrOrqeHUrr, u3 coorHomeHlrfi

2a).D (t[") : 1]! 
o'o=r"u) :''.!' o]f/ 

-\'-ul 't.'p, ttl,r2 -\ l.lt| =:.'.

-Ananoln.rrrr,rr,r o6paeou orpe[eflrrercn A),p Arrfr ]rlrHylfi ). 10830 ro
nofi, na6rro4eHnor,i rtrr.rprlue trllrur D3.

t)i)

-/.0 -05

-/0 -a5

fl"
,tz.to 

u

r05 +/.0 /7 -/l -05
fl^

52 ttl-r



'l'a6;ruqa i

11 r.
il

I'
H,
Ilo
]I

e

I{
I(
f):t

r t0 830*
H,
H.

It
H,
lIa
II^
H
K
D3

7.05.10-2
7 .40.10-s
t .81 . 10-3

1.47 .tj't
3.87.10-4
2.32.4.0-s
2.88. 10-3

2.55.10-3
4.2. l0-2
2.80. 10-'
2 . 83. to-B
L 35. 10-4

2.97.10-4
t . 68. 10-4
2.40.10-3
2.76.10-s
t . ti5.10-3

0. 94

0.50
0.41
0.42
0.20
0.18
0.32
0.80**
1.27
0.62
0.54
0.34
0.30
0.20
0.30
0.32
0.80**

7.20.10-2
1 .311 .10-,
3.70.10-2
3.12.10-3
l 52.10-3
9. ti5.t 0-3

9.05. 10-3
j1 

. 66. 10-3
2.80.10-'
4,.40.10-2
4.79. t0-3
2.60.10-3
1 .06.10-3
7.85.10-4
7.20.10*3
6.65.10-s
2.66.10-3

IIpsMeqaErrE. + ErE nu6parpaiuot nuuuz I 10830 EpuBeAeEo cpeAEee BuarleEtre A[rro6oux
y8troB o u b... CpeIEee rrB otrpeleJreEtrfi ArE Tpex y8noB,

IIpu uoMoEE (t.t) E [aHHEIx ra6Jr. t uonyuaeu cJre4yrol4tre Brarlerrfi
AID (H") tr A).D (10830), npEBeEeHHbre B ra6fi. 2, trpu DroM Arrff rruHnu Hd

6epena cpeguee uB onpegeJleIruft Ai.p IIo IpeMJIIIHI{flM Hp, Hy. Hs-cso6oAHBIItI
or CaMorrofJroqervfr.; IIug1uIs H" 6una I{c6JraqeHa B aTux otrpg4eJregu.Ex tr3-3a

rraJrtrqr{E tro6Jltraocrlt 6neugn II 3970.5; 397t.3:

Oupegeneunrre ranrlM o6pasorrr [ourrJrepoBcxrre rloJrylnl4plrHbr rr- cJrelyer

rrCtrOJrbBOBaTr, npu IIoCTpoeHI{I{ HptrBofi pOCTa. OveoUguO, qTO EilrI nuurnfi H u K
Mr,r He uMeeM BoBMoE(HOCTtr HaftTU aHaJIoruqIIbIM o6paSOu ItrI4pITHLI Atrn.

Iloarouy cJre[ver o6Jrarzrr,ca r{ Borrpocy o caMorrorJrolueHl{r{ Id }tpl4Bofi pocla

AJrf Jruuufi H u K r4oHa Ca+ tr n Borrpocy oupeAeJreuzfl A).p (Ca+) u aatroJr-

rreHrrfl yponneft 4'p ^ 42s zona Ca+.

Pemeuue ypaBHeuufi nepeHoca 4lr upoty6epauqa rIpE ycJloButr uocrons-

crBa orHoltre:f.ufr" p|: i^lNrk^ BHyrpI{ lpory6epanqa ecrb

l't: pt (L - e-rf t/'r1, kt: koe-u', (1.3)
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rAe /fl 
-qficfioaToMoB 

B rrrrttueM cocroflrrtrr[ /rzs ua[ L cvrz, ecJrl[ paccMarprr-
Barb EaJryqeurre, Boarrur{aroqee nprr trepexoAe 2-+t (cp. [10]), a i^ulc- -
Hoo{{nqueurbr trBflyrreur{E rr trorilotqeuufl. Sgecr

rAe g - crarrrcrr4rrccxfle Beca cocrosrr-lrii 1, u 2, Bupaxreuue (1.6) u cJryrrae
rlocroflHcrBa pl orHocllTerrbHo ). ssrnercn BrrolrHe o6ururu tr He BaBucrrr o.r'

HolIHperHoro MexaHrIBMa r,rBryrreul4fl. Sasraclrurocrr, Berr4qrrflrrr rrHrerpaJra
e upanofi uacru (1.5) o\ C, r. e, or ltNy flBJrflelcrr yurrBepcaJrbnoii npunoi,i
pocra. tr4anecrno, rrro BeJrr{rrr,rHa C gna twnufr. FI u K Mo?rter Aocrr4rarr,
Hecr(oJrr,Hr{x Aecflrr{oB (C > t). floaronry B repBoM npm6nlrrHeHur Mor{rlo
rloJlhsoBarbcfl I4sBecrHr,I\4 (crt. t t 1]) acr{Nlrrroru rrecKrrM Bbrpa}HerrrreM I\JLI
nHrerpaJra

(1- p-c"*"") clo ?V ht C, (t.7)

-._10-tr ,. _\fie,,'1,f;?': AID ' ho: *" /1i','

Ilonuoe ualyqeur4e B Jrtrr{utr ecrr,

Ex : 2L),op^ i r, * e-ce-u', cit, C - N rlto,
0

a BertrqtrHa p1 (cnr. [10]) ecrr

* ix 2hc2 StNzpt: 
w t\: T ,nr, 

,

tr.12
C,, : Col11, Cn: Co/n, Co: N t# #,

i

(1.4)

(r.5)

(1.6)

(1.r0)

raH qro ArJrr orlrolneHrrfl or{Br4BaJrerrrHbrx rnIrpEH H n K-nuunih 6ygeu l{}rcl.s

W{-Pr(H), /I;e;t/;- ,tfi V dq, (1'8)

,f{anoe, ran Han Arrrr orr{x ,nlrlrlrii N2f Nrcr.gzl gp rc

r,,^ (FI)/p^(I(; : (),,./).11)5, (t e)

a rar( rtax JruHutr H u K orcroar [pyr or [pyra na 35 A, ro upaHruqecnr
Mo?nHo upeue6peus paBJurqueM B BeI[rrtrHax ].6 u ).I{ B BbrpameHufx C ynx
o6enx tnsuft lr trzcarr

rge Lo - cpeAHflE AJrtrHa BorrHbr (3950 A), u l, , /6 - cunu ocqr{JrJrffropoB
gnr H w K-nuluwfr ('lu n'lrcoorBercrBerruo). O6oauauaa

({. r r),:(H)"lwl,
qH
JI



rr3 (1.9) railiAeN{

,,: (.!,F,)'''-'

. Ha {nr. 3 (uumurn uonoouna) tronaaar{a BaBzcuMocrb WrulWx or lg Co co-
rnacHo (1,.!,2). TIpn Col t0' BeJrtrquua WslWx-> t (nacrytraer Hacnruleurne);

rpu Co( L uu trMeeM AeJro c orruqecntr rounrrM cJroeM aWsfWs=->lnllx:
_ tl
- 12.

Sauzmelr reneps aupameure (1.3) AJrfl I{Byx rorren Hourypa - AJrff qeu-
rpa JrtrIrEtr E ililtr tro-tr- 4tr0, T. e. AJrfi trrrreucrlBrrocT!!? B ABa paaaMear,-
meit qeurparrnofi. Paagenua noilyqeuubre AJrfl grtrx roqefi Bbrpa?ileunn, 6yqelr

, laMeT[,

| : t e-c"-qLill.- e-c ', ,uo: ffi
BI{i{eTL7 tlTO

ofi :tn{*," 
Ln - i tt-,-,)]-'}-' = r,,,$,

(r.12)

(i. 13)

s K-nuurfi [peAcraBJreua r{a
roft rxe {rr. 3 (nepxnrr tro-
ronuua). Tanuu o6paaom, upr
rroMorqr4 AByx vfiaSaHHErx 3a-
srcrMocrer? WnlWx: | (lgCs)
v1 oo: l!gCr) MBr Mo)fieM rro
ua6rro4enuum BHaqeHtrfl M

WsfWy tt L).0 oAuoBpeMourro
napiru BeJrzrrrrHrr ilo ra A).p

AJrflHnK-nlrnnftvCo,
r. e. 1[1 - q]rcJro uorroB Ca+ s
ocHoBrroM cocroflHr{rl ts. Ilpan-
Tl4.re0rtfi ilp[xoAlrTcrl IIoJIb-
aoBarbcfl rpa$raHou r[zr. 3,
trNrerorqrrM o6ruyro ocn IgCo, r
uo na6ruogeHHoMy orrrortreur{ro

WrrfwK HaxoArrrb lgCo; anan
lgCo, naxo4una zo(IJ) u 1,0(K),
qro ,Ilaer IraM AID (H) tt
A).p (K) npu rroMolrlr4 trBBecr-

nbrx r4B na6nroAenzfi AIo (H) u
A).0 (K). flpunzuar Ba Atro

tr(Jrfl troHoB Ca+ cpeAHee rra
HaxoAnM /y'1 (tp, EBBecr-

y[o6no Barr[carE, B BrrAe

(r. r5)

OL cm4a Jrel'rro

lpn C >;, L. SaevctrMocrrr ro or TgCo gna H

I
uo

rltrr. 3. Ocrrorrroi,i i'pafu.Lr ltJrrr onpcAe.irotrlrrr
vncra "V1 uonon Cla-: r,r i\).o

rtanllouirsrx A).o 71Jrfl II .u i( lua-reulaii,
rr(rNr C ) rro tiropruyne (t . t0) , noropyro

WH

wn

lg A', : 13.i095 f lg A).p l- 19 Cn,

3B



rAe A).o
b 'ta6n.

BbrpairteHa B aul'crpcr'iax. Pesyrr,raTr,] BbrqlcJreHrrfi l,lrfi ystroB a tl
t npe4c'r'anncubr B ra6n, 3.

Ta6nu qa 3

WglWy zo(IJ) :ar p(II) 2aIp ( K) 247,D

osr I o,,
0.87 

| 
r t4

a

b

f.i8
i .38

0.15
0.22

0.20
0. t9

0.1"7

0.20
I .56
1.72

i,, :.i ,l;.o.

12.96
13.25

( i. r6)

(1.18)

(r.1e)

(1.20)

uaiiAe^{

(1.21)

(1.22)

Orcrcqa \{bI Dt{/(l{N{, in'o idJrfI llaco},rarllrruacu(}r'o rpolry6eltanrla I{r:=,'.1..4.1,013,
orltvi(il , rlorarafl cpolUltolo ll.rneilrlyro roJ.llrt\r rrporv6epaIIIIa t0eCr{, rtoJlyqtrm{

n, (Cai') : 1.4' tOa ..t 3.

l)'r'a oqeuma llax.)Ar,Ircn ]| roporuerf col'.]racr,rlr c orr]lel(eJle]r[ax{rr B. ll. Bn-
salruqbIIIa [3] (", (Ca') :2.4.I)t cm 3). O,,rc11yer ]/rtaBarr,, rlror{crorrrrl}oRarrr{e

6onec roqur)1'o Br,rpalr{errrrfl AJrfl rru'rcrl)a;ra (1.9) rorfl u Br-rocr,rr BaMerrrbre
Bbltll{CJrIrrcJll,HLIC Tp.yllHoc'lll, H(1, liari lroTtat]6IBaer pac(Ie:r, HC Br,I3bIBae.r.cellrr-
e3r{r,IX n3MeueHr,rii B orrpeloJreilnnx A).p tr lV1.

3naqcrrt,rfl A)'p r] 'ra6it. 2 [or]Bo.rrflIor traiirru crtolloclrr i-[BrriricHr{rr r'ronon (la-f

rro {op^{yre

f[rn yana a NII{ I{a,\c]l(rirt €u:7.4;li rur/cen, a lgrrr \.uila , -?r:7.(i0 ny/cex,
rriri{ R cIe[HeM

io (Ca+) .: 7.5 nr,r/cert. (1,.17)

O gpyroii croporld, rri Aallltbl\ A).p u a6t. 2 r\ro?r{i{o rraiiru no (1.16)
I0.irHvro crropocrb aro-lroB RoAopola

Eo(FI) : 16.9 *a/cex.

?e 2RT ytn ,,es:l- f cir

r,(e 71i1-ItnHertrrrecHaff reMrreparypa, E, - ryp6y,ner{rHaE cnopocfl,.

C.rrras ryp6yreHrur,re cr{opocrr{ E, eogopoga rr HaJrbqrrff o[r{HanoBbrMtr, Mo}r(Ho
oIleiIII'rE 71i1 rlo dropuyne

zl"" /1 1 \'17'r,i, (r u - *.) : E, (Il) - - :o(( ,a+),

rAe llrr : 1.008, pca :110.07. tr4cnolrsyn auavenr,.ra (1.17) ru (i.18),

7'rin = 14000 "K,

a rr; rfiopuynsr (1.49) uaiiger,r
' 'e t: 7 'i't ru'r/ccn.

flanee

Dro Sna.reurae rrecnoJlr,Ho rrr4?r{e rolo (10 Hu/ccrt), Horopoe o6uqno uony-
qaercfl upn 7'1i1 :5-B rLIc. r-paAycoB, qro BloJrlteecrecrBerrHo. Llonyuenrroe
Hail{Ir 3ltaqeHlte 7pi1 pe3Ho pacxoAlrrcfl c o6r,t.rtto rpr'rrlr,rMaeMr,IMr{ BHatlerrufMr4

:i9



AJrE rlpory6epaHqeB (5-8 ruc. rpagycoa) E BbIqtrcJrffeMbIMtr Ea ocHoBaHIIrI

reoprm pexou6uuaquoHlroro uailyqeHllfl (nanpuuep, [3]). Olsaro ero Bnaqeutre

HaxoArlTcff B oriluqHoM cofJracur c IreAaBHrrMr{ AeTaJIbHbrMtr IlccJ]eAoBarl,lflMu

Honsefi (Bprox) [11], noropax o6napyml{Jra, qro c yueroM caMonorJlouteutrfl

nogrypbl ilnHtrfr Ho r upory6epauqax HatlilyqmuM o6paaorvr trpe[craBJ]flIorcfl
Mar{cBeJrJroBcnr4M pacnpelleJrerrr4eM cmopocreft flpz reMneparype t4 000o. Xapax-
Tepuo, sro s 6ommrHcrBe cilyqaeB BtrA ;l,wr,vtla Ho a lpory6epanqax rafion,
qro Ea Hpaflx npory6epauqa JrI{III4ff H, Buautlrenr,no frre, rIeM B [eHrpaJIbEtIx
qacrflx. 0ro, Beposl'Ho, cBsBaHo c reM, sro ocuoBHafl Macca (aapo) lpo-
ry6epauqa r4Meer Buaqr4Terbuo 6onee Bbrconylo reMnepalypy, qeM Hpafl, rtoro-
pbre Ilaror (Hr43t(oreMneparypH6le) HoHryphl.

o6parurr,lca H Bonpocy o caMonofJrorr\eHr4u B JruHuu Ho u o6 crrpefleJlerrtru,
rlrrcJra al'oMoB BoAopoAa B pagrurrnbrx r{BaHToRUx cocrofHr4flx. ,[,ra axnurareur-
nofi uruprrHnt W ,nuttnrr BogopoAa Ho corracuo (1.5), yvrnrrrBafl cl{MMerpu.lshlir

xapanrep upo{unn, zMeeM (Br : WIt (O), rge -I1 (O) - ugrelrcl1Bgocrb I{e-

trpepbtBnol'o c[eHrpa co.rHqa AJrfl AJTT1HBI aOffirr ).0): '

@

I Q) : (L 
- 

e-c"z)-t

llcn,rro.ras p^ lB \L.23) w (L.26), noryrrr{xr

(r.23)

(1,.24)

oqc,BunEo,

(r.25)

(1.26)

(!..27)

w :l,o',"/1,^ \ tt - ,-coze-D')tlu,,r(o) d.
rle

2nfiez - Nrf,z AIn: - 
-, 

30)D - ZtC --;..o 
- l,Lc r A<,rD 

/.0

flnr oruocnreJIlnofi I{HTeHcr4Bl.rocrrr B ueHipe Jtarttfi. r4}IeeM,

[cu. (1.3)]

L. : . P^ (1,- e-""2),'" - /^(o)

e^ : x 
rr:#, :'**: Ii (o) r 

"t Q),

orHyAa

IAE

(1.28)

Sgecr aanzcflMocrb r4urerpaJla n upanofi qacrfl or c,z npetrcraBJrner ynl{-

Bepcarrr,Hyro Hpr{Byro ,"-" (#i, : g (r)) lflfl cryqan a : O 
-qucro [ornile-

poBcnoro yrtrr4peuufl Jrvlutfr. (cru., uaupranaep, [4], rrasa VIII). Oynxurn l(z)
6una pacc.rrrarra rraMl4 ,ulff lga or 0.1 ao 6 n coorsercrRvvr c reM?I Bnaqe-

IruflMtr z? \rrfl noropbrx Xe.rr[orra nocrpoeua yHrrBepcaJlluafl KpI4Bafl pocra.

Tannu o6paaou, croflrrlee n npanofi qacrtr (1,.28) BhIpar(eHIIe npegcraDrlser
co6oft Eemoropvro uogu{uqupoBa}rnyro Hpr.rnylo pocra. flna 6onrurefi o6quo-
OrII HaMI{ trocrpoeH6l ral(tre HpIlBbIe pocra A.rifi a 

=e 
0 (C yqeTOM BoBMo}I(IIoIo,

;y-r-: Ie)( tr - s*co,e-o'yrt,u,tgco:2.0785.
.a'\l)t c J

0
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MaJroro Brt:ltfrrufr ecrecrBeHHoro BaryxaHr4n). Peay.nr,rarll BLlqr4creHuir ganltcrno-

crnWfZLl'il" or z ilprBeAeHbr Ha {r,rr.4; tau me rpuBegeHa BaBI4cI,IMocrr. I @).

Mrr nzgrrnr, .r'r'o Anq z > L02 BeJrnqrlFra I (z) nparturuecnlr paBrra eAI,IH[rIe, i4

L{6r MO}r(eM rroJE,3oBarbcg o6rrquofi xprnofi pocra, Ho - urfl BeJrr,lrrtr{Hbr W lzL}rDIr.
fina uaJu,rx z nml uMeex{ AeJro o orrl'I:rqecltu rol{fir,rl,I cJIoeM, [I orlrolreHl4e

Wl2L),D1 " crpeMurcr H rrocroruHort nenrqrane, He BaBtrlcnuctt or z, T. e.rtN2,
rrro BrrorTHe ecrccrBeHHo. Aru sbr.rr,rcreHr4r,:i /[, y[o6Ho noJ]bBoBarbcn {oplryroii

ig1[r:li..5361 +19z f lg2A).p, (r.2e)

rge A).p BEIpalHeIra B aHrcrpeN,Tax. flpaxutuecxr{ BeJlr{trl4tra WlI"ZL).p H&}I

rraBecrHa ua na5rrogeul,rr,l (Aannrre ra6;r. t ll onpelcJrer{lrrr A).p n ra6.r. 2);
aro rroaBoJlrret nai, rlr a, a cJreAoBareJrbHo, lg I @). llo Qopuyre (1.29) naxognvr_N2

"t ,oz!^o

-- aAn

all

O''tnr. 4. Mosrfurlnponarrraa 
rlyir.r,i1rl"r,a 

rrrn r-rnurru Hd

r,IBareM nz (L.26) orpclerrrelr /y'r. flpulrulran -11(61) :2.90.1"01a apr/cen.cM2.cM,
nafigeru gnn /y', Bbrpaxrerrrre

n/ts;j 2.8276 * ls/. -t tglk). ({.30)

Pee5r161urut ssrqucnenr4fi ,qJrg yBJroB a n b rprrBe[eHtr s ra6il. 4.

Ta6nnua 4

OTcroga HaxoArrM

),BcrI &: Nr: 1.35. 1013, ffa : 6.€0. 1010 \
5'aen b: Nr:1.70.1012, Nr:7.12.L01o f (r.31)

-BI'IaqeHIrfl, 
col-JracHbre c Apyrr,rMr4 onpe4eJreHr4flMr{, xorfr r4 }recxorrbrto Sonecr

BTrIcoItI,le 4ra npnoii tlacrrll npory6epanrla. 31 o cessarro c reM, qro s6onsmnlr-
crBe cryrraee o6rr.rHc He yql4TbrBaercfl caMorrorrouleHue. Borrpoca o AeHpeMeHTe
6anr,naeponcHofi. cepuw rr MexaHlIBMe noa6ynr4eHrtn lt Barroflrre]rrrfl HBaHroBr,rx

/.0

0t

OE

0t/

OZ

0
-0/
-,42
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vpOBIIei,i aroi\{oB Boi(opoAa rr,t 3jICCb ri&c&'r'r,cE HC (jl,[crr. lloAcqc.r' qt,rceJr al,o-
,\IoB Bolopo[a /Y' n Cooroflrrj:rfrX i:4,, 5, 6, 7 Nro]rier 6w:r 6ez rpyAa C[eJ]au
rrprr Ilor,ro]r(r,r Aar:rrrrrx ra5r. I u {opNryrbr

E iz : lY iAizlzviz.

S 2, .rlllIIIltl,I IIIJIIIfl I,I IIOHIISAIII,ITI ROAOPO,(A

O6pa'luucn n Jlrrrrrrflr{ reJrr,rFr; Harr6orr,mflii xrrrcpec Bgecb npegcraBJrflcr
.rirllrfl i 10830 opror'orrrfl, cool'BercrB)/roqarr rrcpexo/Iy 2p - 2s. Llornacso

;laHHblnr rq6,n. t u 2 trnfl arol"I JITIHT'rrr WlzN.DIc:0.85.
Couractro r[ur. 1r ETo][y 3rlaricHllro coorBercrRy]ot 3rraqeHlrFr z ua rrpfl[{o-

.[rrner:lrroll qacrrr riprrBoiir pocla (r,ra.rsre z) , raH qro caMo]rorJroulerrrrcM [,ro]r{Ho

Lrperrc6pera'rr,. B orolr cryqae rrl{cJro aTorIoB B cocrorrHl,Ill s N,to}I{HoBllqtrrctrrflTl;

rro {opr,I)/ne ([4], crp. tt4,3)

w:4);rlot1[0,1. (2.t)

Bepon'lnocrr,r rrepoxogoB AJ]fl rcJrr,rfl rro[crrr,rrarrbr n pa6ore fonrg6epra [12].
.'\,rrn nepexo\a p'-., s s gror:i pa6ore I(aHa Bepoflrrlocrr: Ilepexo^a

APs : 1'03' {0?'

O nna ocqr,rlJrrropa orpe/{eJrfl ercfl coorrromeHrleM

, {.p tncl t
lns : 

=.t r---.lpsr
9., 6n'c-v'

s,-(2J+L)(zL+1,)
l'IC 0TaTI,ICTI,IIIeCItIte IICCa

larol cfl.fa6rriqei,i

-l'irmun 
o6pa3oM? ue (2.2) Haxol(rlrM

f 7u : 0'5/t6

rr cor'.riacno (2.t) rr llaIllrbl-\{ 'ra6"rr. I lroJryrlacN{

f,o' : 7'5'1010'

(2,2)

(2.3)

(2.41

(2 5)

To, u'to repMr,r rapa- rr oproreJrl4fl rre nonr6rnnpyrot lpyr c trpyroM'
troBBoJrfer paccMarpr4Barb oproreJrrift xar neaaer.lcrlMr,rlT aJIeMeHT c IrorenqrraJroM

4.7 o. Tlptr ranrrx cpaBHl4TerrbHo Hvtaltr{x noreHql4arax troEI{BaqrII4 eEBa JIpr

CyIqeCTBeHIlbI Te OTI(JIOHeHI4TI Or IOftaJIbHC,ro repMo[I{HaMtrqe0}toro paBHOBeCI4fl,

rioropbre peSl(o BbrcryrraroT [Jrfl 6onrrunx [orerrql{aJroB r4oHI{3aqI4I4, rrosroMy

.tq

Z:0,.9:t
L:1, S:L
J :1,, 5 :1, t, - 2



Molnuo cqlrrarb (cu., nalptmrep, It3l), .mo noe6yru{Ilcltue I]T tr{oHuBaIIUfl opro-
leJrr{fl npor4aBoAflTot{ corrr{eqr.rbrM r,laJryqenrreM. {Dopruyny noHIrBaII[r{ B aroM

cJryqae MolnHo B3firr, B nrge (cu. [1ll , crp. 525)

rge 7, - reMreparypa mfiVqeurx (5000"), Ttio - HuHeruqecHaE reMrreparypa,
za - {alirop AUJrIouIltr (=' l), aJrenrpougoe AaBJreHIra p" : nukTy6. flpnuz-
nan 7si1 corJlacEo HameMy otrpeAeJreHl{ro 14000', 8rc:2, g0, :3, uafigeu
va (2.6)

nn1[.0 (He'F) : L,5'L027 . (2.7)

C.rutas [aJree? rrro EouflBaqrfi Ro[opoEa trB cocronuun 2 (noreurlrzar 3.38 a)

orrpe1errrrercn $opuyroft Caxa-Bonsqnraua (2.6) (Sro: t, goz:8), naftgeu
.aHarortrrrHbrM 06pa30M

-^ Nrn y;,1, n (2tcrn)u'^ - 'o*
p" w*: ** - i',u'' QtTlrin)"i'c- 

l"r' u'-71Tkin '

yBerr a: n,Iflrn([I+) :1.0'1030 i
veen &: n,I/ro (Hr ) : 1.3. l.Ozc I '

]Y,Lq:l _ iirosoz 
o* -,,1.1 *,,"

Arlo (II+) go, gro ' No, '

(2.6)

(2.8)

Orcroga, csmrafi, cro ocHoBFrbrM rlocraBrrlr4nolr cno6olur,rx DJreKTpor{oB ,rBJrffercff
rJogopog, z [prrur4Marr nuuefinyro roJrrry upclry6epar'rqa -t0e cu, uaitgelr gtR
fre \tvcil& 3.2'1010 n 1,.1,.1010, lrrur B cpeAHeM

n"r= 2.1010. (2.e)

Srrr panr.rste [o3BoJrflror cpaBrrr,il]r, ]ronr43aur,Iro reJrr4f r4 Boltopo[a: orllome-
Hue Iy'(Ite')/I[ (Il+) 6yner ue 6o;Lce 1.0-2 irpn rpr,rurrroxr Br{aqeurrr{ 7p11. 3ra
otreHlta l{o}r{er 6rrtr, raxme [oJryqglln rrorrocpe[crBeuriro rrB cooruorrlclrl,rrr

rAe aneagovxoft o6osHaqeHbr Beca Eilrr reJrufl,
Tlurepecuo, qro ratax ?fie orrrocr(TerEHafl cretreHE

AEMoMy, n XpOrrroc{epe AJrff Bbrcor B HecHoJrr,Ho

auaseuzft anexrpouuofi rrJrorrrocrfi (2.8) v (2.7)
'rpaqr,ru,He+

z, (He+) = 108,

(2.10)

a A;( : Xos- T,oz: 1,.32 a .

I{OI-IIl3aqI{Ir rIt{eerCfI, IIOB14 -
rsrcnq nr{ (rr. It3l).lla

cJreAyeT sFraqeHrre ltorruerr-

(2.11.)

noropoe npaxrl{irecxr{ coBnaAaer c oqenxoir aroft senr4.rr.r}rbr IIrs xporrroc{epu
y Meuaena w Clonwe 11,41. [o cux rop Mbr ]re BbrxoAr,rJru Ba par{r{rl AaHHr,rx
na6,rrc[eurft, {uarvecHoi.i reopun r{oHrypoB crrer{rpaJrrrHr,rx .npruuit r{ npe,qro-
Jlo)fieHlrfl o6 orcyrcrerlrr BaMerHbrx ornJrouerruft or {opruyru Caxa-EoJrr,uMaHa

EJrf NraJrbrx rroreuquaJroB troHrraaqtrlr, O4naxo ganrnefimze Br,rBollbr o qtrcre
aroMoB BoAopoga u rar:r.ft n ueftrpanruoM cocrofrHuu Molr{Ho 6uno 6rr cAeJrarr,
roJrr,Ho yBepeurro BHafl MexaHuBM trorrr4sarlrrn u noa6ymgerwfr c ocHoBrrblx
yPoBHefi.

Sgecr usr yrr(e He rMeeM yBepeHHbrx ocnoBaunfi ArE pacqeroB. Eclu, ua-
npuMep, II0IIUSaIII(fl BO[OpO[a nOCTaTOqHO rroJrHaf, [JIfl qero l4MeroTcf OcHoBarrr{fl
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xor.fi 6br B crrJry Bbrconofi Htrrlerrrqecnofi reuleparypn (14000o), ro, npurruMafl
oruocrrreJrbHoe o6ulue Ca u nogopola B npory6epanqe rar{uM ,fie, HaH E B

o6parqarouieM crroe (n (H)ln(Ca) : 2.7 . L06), uafiAen

n(Ca)ry 105 (2.r2)

- Blraqeune, 6nreroe H oqeHr{e B. I[. BaaanuqBrrra [3]. FJclu, IlaJree, npuHflrr,
orHocr{reJrr,Hoe o6ulne He lr so[opo4a 1.5, ro corJrac]ro (2.9) 6yger

n (I-Ie) : 1t"I0e,

orrryna n3 cpaBHelrl1fl c (2.LL) cJreAyer, irl'o

(2.13)

(2.r4)

3ro agasegue BaMerI{o Htr}r{e roro, noropoe Mo)nro o}Hugar6 B cryqae vortu-
Baqr4rr oJIeHrpoHHr,rM yAapoM flpz Trin : t4 000" (cn. LL. C. Iilxnoscfiuli
tt3]). Jlvqmee coorBercrBrie c arr4M MexaHuBMoM Mr,r troryrru,nw 6:u., cqrlratr
troHr4Sarlum BoAopoAa -'/ro.

Oco6eunocrz r[oHrz3aqrrr n upory6epanrlax, HaH trBBecruo, ruoryr 6rrru
o6rgcneHr,r zrlr Aeftctsr{eM }fiecrnoro HopouaJrbr{oro vsfiys.euun, unlr srrcoxofi
r(trHerrrqecHofi renrneparypofi npory6epauqa. B uorl,By roro, qro Bropyro BoB-

MOInEOCTLHeJIbSg trCnJrrOqaTb, CBTTAeTeJI6CTByIOT orIeHH14Tkin, trOJryqeHHbre HaMU

ra HoHsaft [tt]. Oanaxo Bosrruxaer ecrecrBeHrro Bonpoc o6 zcrosuzre Bbrcoroft
DJrer(rpoHlrofi reuueparypu. floez4rrMoMy, He Molr{er 6arrr 6onrm[x coMuerrrr?i

B ToM, qro B npaBnrr,Hbrx [Brr]fieutrflx npory6epanqeB pertrarcqyrc poJrb rrrpaet
aJrenrpoMaruerrrgM (crvr. t15l). IIa Ha6nroAaeMoro Saxra 6ucrpux Anurxennlt
rrJraaMbl co cxopocrrMl{ t, o}toJro 100 ru/cex cJreAyer, sro B npucyrcrBur{ Mar-
HtrrHoro nonh H (a peryrapHue ,qBZ)fieHZr npory6epaHqes Ha6arcAarorcfi
rJraBHhIM o6pasorrt B BoHe uarna) c Hatrp.rr)r(eEHocrbro onoJro 10s raycc AoJr)r{Hbr

BOBHTTHaTb AileKTpZqeCHr(e trOJIfi

-44
E - - ;Y X H- i00 X siir (Y,II) nonrr/cl,r,

c
(2.|s)

Horopbre Ea orpeaxe, cpaBHuMoM c xapamreprrbrM paaMepoM upory6epanqa,
Moryr cocraBJlflrb onoJro 10" Borrbr u BErBBarb paBprA r(oJroccaJrbHofi cunr;..
OAuano oproroHaJlbrrocrb rrHnyqupoBarrrrbrx nonefi E u H Ecxrroqaer BoBMoln-

EOCTb pa3pE,[a BEOJTb CUJrOBbrx nvli.nfr. Marrrurrroro troJrff, Me]r{Ay reM HaH Ea-
6arogenug orqerJrrBo roBopflT B troJrray roro, qro ABulr{euzff rrporexaror BAoJrb

cuJroBbrx nnflnfr MarHurrroro troJrfl s rrpeAcraBJlfilor co6oro peaJrbHbre ABurr(eHtrfl
Hycr{oB nJIaBMbr (e{{enr ,(onunepa). C gpyrofi croporrbr, uaBecrrro, qro BAorb
MATHI'ITHOIO trOJIfl HC 4EfiCTTYTOT HtrHAHtrE CITJIbI AJIEHTPOMAilIUTHOfi NPUPOITT,

cuoco6urre BbrBBarL ABrr)xeHue, Mrr cAenanu HeAaBno uotrBrrr(y paao6parr,cn
B arzx BarpyArreur{sx [16]. Peruenue B trepBoM upu6numenrrtr noHaabrBaer, qro
cuJrr,Hoe MarHurHoe rroJle lrolfieT SacTaBtrTb IrJraSMy nBZraTbcE IIoqTr,r paBHo-

Meprro, rroA yrJroM He 6oree 1g-a (gna norrfl 103 raycc) H cr{JroBbrM Jrr4HrrflM tro-
rn. Orenrpn,l,ecwve troJrfl, zu,qyqtrpoBanrrhre rar{uM ABu}fierrueM, 6ylyr norrr[
oprororrarlrubr HaupaBJleHtrro ABtr?nennfl. rr B ryqrtreM cilyqae 6ynyr [ocrtrrarr
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0.0:1. uorisl'a Ha cM, a n r{eJrorvr - 1"0? BoJrbr (na rrporunorroJro}r{Hbrx rrolruax
crpyu). B .ro rne Bper,rr Ero noJre 6yler nce )r{e B - 100-1000 paa 6orr,rrle roro
norn (nuxperoro) Itpyl'oBoro rolta, I{oropoe Bo3rrr4naer or Ir3MeHelrrrfl nororia
rltauruTHoii [I{AyItqrII{ nprr pa3BI4ri.r.r coJrHerrrroro nrrrrra (cr,r., nanpr,rlrep, [1.7]).
Tax riart paAl{ol,raJlyqeur{e, Boll}ir4r{ilrou{ce npr{ Bcnr,rmr{ax B npory6epalrqax,
yrraarriBacr rra rel4rrcpar)ipy orroJ]o 10tr rpalycou, rrro coorBercrByer arropr[rr
o;itcl{Tpo}IoB - 106 - 10? 0G,'to BoBtIo}r{I{o, rITo oJrelirpr{qccltl4e.troJrtI, tI}rJI),-

uIJpoBaIrHLIe ABlIHteIrIIeM, paCXOAyIOTCfI Ira nporrsBO)ICTllc SJrer{rporroB c Ta-

IiIrMlr 3Heprl,Ifll\{r. ognano ccJrr,r Tar{l4c SJIeI{Tpo}rr,I TopMollaTcfl I4 r{x Sucprl,rfr
flBJrfcrcr{ }rcrorrntrlltoM Br,rconor,i Hurrcrl{rlecltoii reuneparypr,I npory6cpanrlen,
To CTa.LIolll{l'Cfl Ile CoBCeM FIcIlbIM, riaH 6yler: npOfInJItJl'r,Cfr r\{exaHrIB[,r Do3]rl4n-
IIOBeIII'IFI paluOISIytIeIII4fl B pCByJILTaTe TOpI4OSIIOIO IISJIyqCIIUfl peJtFITI4BI{CT-

crtr4x oJlof(rpolroB. 3ra rpyAnocrb, RcpofrrHo, Bbrfrcrr{'1'cFr rrpr,r 6onee 4craltnor,r
riayr{euuu crrel{TpaJlbnofo cocraBa lla[]ror,r3Jryrle]rr,r.rr, BoBHr{I{arcLqel-o tplr 6r,t-
orllbrx ABr.r}I(er{rlsx npory6epaHrleB.

Hon6pr 1953 r.
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A IT A J{ ]1 ['I I,I fl TIAYI{ CCC P

}I 3 ts E C T I,I fl I{ P I{ M C fi O IA A CTPOO I,I BIItIECI{Oiil OE C E P BATO P 14 ii
ToM XII, 1954 r.

o TyPByJTEHTHOCTm B CIIOHOIZHbTX IPOTyBBPAHIIAX

9. D. !,96oo

.(onromrnyrurae cnonofrsue npoty6epauqBr Ba BpeMff cBoero cyqecrBoBaurrr Mor.yr
IlpuEtrMarb paauoo6paauEre a BecBMa IIp?IqyAIIrBBre {opnarr. (DorouetprvecHr(e trBMepeErrfi]
gpfiOcru yBJroB [oATBep?r{AaIOr, vtO 6OnruryrO poJrb B o6paaOnaazr OrAerrbrrr,rx yBJTOB Arrrx.
upory6epanqen Morr{er urparr ryp6yneuruocrr.

flporene4eua oqeur(a Auccutraqtru aueprur rt r,rarEtrTrroro flotrrr, noroprre cBroa]rbr,
c ryp6yneurrocrLro.

Cuoxolinrre rrpory6epaHrlbr xaparirepr{Byrorcfl AJrr,rreJrr,Hor,i ycroiiuanoc,rr,io
BuemHero fioHrypa npoty6cpauqa. I-Iau6o;ree rr4rrr{qrrbre cnoxor,iabre nporv6e-
paHIIEI l.{Melor {opuy CTola ceHa z Harror,Il{Iraror co6oro qacroHor rrJrlr rec tr4Bo-

BrIX trpyTbeB, rIacTo IIbII-JIflAgT HaH AepeBO I,rJlr,I ItyCT, MOryT I{alOI{IrHaTr, CO6OIO

crpyro Ar,rMa rrJrrr o6rana c coBeprlerrrro [prraryAJrrdBrrMrr t[opuauu 121. I4ay-
LreHi4e Hunoritzmuon upory6epaHrleB, noilyqeEr.rbrx B Jrnrrlrm I-Io n ltprrucnoir
acrpot{izsuuecriori o6cepaaroprrr4 [3], Aaer ocHoBaHZe cqr4rarr,, rrro Her ].1,r-

ItaF(oro cr{BrcJTa Br,rAeJrflrb oArrv Har(yro-nn6yAr ,lropry cnoHofiHbrx npoTy6epan-
q0B nan nalr6onee rr,rn[quyro (xan aro J{eJraer Iletrur [1l) rru rpoBoArrrr, ]ra-
Hyro-nu6o Tlantuelinryro rtraccarfur{aur,rro cnonoiinnrx npory6epauqeB rro rx
rJErcmrreMy Rij,rly. Ilorcc roro, rtart Br,r/Irro r.13 crrrx rir,rnorlr,rnruoB, oAr,IH 1,I 'Jr(),r.

iHo [pory6epaHeU x{o}H0r Irprrr][xrar], co Bllerrcrrenr pa3rrrqrirJe r[opur,r, Trrrrrdrr-

HbIe /IJrrr cuonorlirlrrx npo'ry6cpauqen. IIa r[r,rr'. 1 rpe,l1cTaBncrro rrecHor]6rto rforo-
rpar[lrii npor;,6epar1qa, cyil{ecrBoBar][rero orrer{L Aorrr-o. To s nz4c BoJror{}ra,
To B Br4Ae npory6epanqa, rrnorAa coBCeM rrcrreBafl, a BareM ciroBa rrofrBJrflflcr:,
BTor [pory6opaneq o6napymnnaJrcrr r]a Corrrqc B Terrenr4c qeJroro Aecflrriil
o6oporoe c tirenpann no ortrn6pr, tU51 r. Ou na6,rroAaJrcfl rra RocroarHorr Hparo

Xrcl{a Connqa 28-30 uronq 1951 r., Barer{ rra BanaAnotrr 10-12 urotrrn.

23-25 lrroJrfl Jror upoly6epanerl BHoBr, Ha6,rro4anca Ha BocroqHoM riparc coJr-
ueqrroto llrrcrta. ITa {ororpa<furx BrrArro, rrro Ba oro ]rpeMfl npoty6epancq
rrpI4HIrN{aJr cal,r6rc paBJrr{q}rrJe tfopl,rr,r or crrlrorr]Iroro (crora cena)) Io rtycra r,rJrlr

AepeBa c pacnr{A?rcroir nponorii.
B ra6r. I cnegerrr,r Aarlr-rrre o BoJror{Hax (upory6epanqax), na6rrc4an-

rrruxcfl Ha yqacrrre rroBepxr]ocrr,r Co;rnqa Me]r{Ay rorrnaMn c 4onroror"r t20o
(r cuc,enre l{eppnnrrona) u uupororl -f 50o n c [oJrroroll 1[50o n u]r4poroli
*30" c t6 rlleepana uo 28 ortts6pn 1951 r.
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(Dr.rr. t. Paa.ru.rrrne rlopur,r ollr{oro r,r ror.o ine npory6epalqa
c -2ti rlou' 1e51 n" 6 -'o 'ii"u1".]1'r',,1;, '":'i;'',i'#, iSii ;:, i,*iit "rro1{ rebi r', o'-25 rdro,"rt

Our. 2. Ilpory6epaueu 1 rrro"'is 1950 r. Oun. 3. llpoty6eparreq 29 arrycra 1950 r.
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'l'a 5 ",r tr r1 a I

f au,u,tte o6 o6puaoaaruuar, rr,a6nru0u.c1.uut)cn rua nolep?:tLocntu Conu,qa
:teut)g n'LoltnailLl c .L:120", g: +50' u L: L50o, g: +30o c fiecpatn

no onma6pt 1951 e.

Bocro.rgbrfi iipaii Ilrcrr Sana;1nrrfi npart

t2rlII IIc 5r,rno

10/rv (2s) r
stY (182) f
3rlv (189) C, f
1.-2tv1 (4r7) I',

27-30lyt
(xo 2000) C, f , /['A
23-25tV11
(no 1880) C, r, il'A
2:t/VIII (259) I" Il',A
{7-19lrX
(ro 455) r, II'A
16/X (r0B) r

C, I., /I'A
He 6n,no

I[A
11'^

i|4, 1',C
NIonlrroe BoJronlto

C, f, A'A

A'A
f , I['A

ll'A
It'A

26/II (1055) C, r
25lIIr (20) C, r
22lIV (152) C,r
17/V (28) C, r
r5lvl (380) C, r

r0-13/vrr
(no 909) C,I, A'A

B/VIII-He 6uno
3-4irx (60) r

l/X - Her Aarrlrbrx
28.10 (5) r

flpnueqaEurr: C-cr{Meuecntre AarrrBre; l-gairrrlre r{B KaraJrora P. Inenlr-
rueBoi, A'A - [arrHrre ,[,'Aaanr6yma. B cxo6nax yxaaaua rrrrorrla4b npory6eparqa B:
upory6epanq-eAtrHr4rlax.

,I[anur,re BBflrr,r ,rB Marepr,raJroB cJryxl6rr CorHqa l{pr,rncxori ac'r'po{rlarr-
rrecroit o6cepnaT oprtrr, rrg r{araJrora corHeqHorl ar{Tr{Brlocrr{ P. C. I'nesnrrneBoft

141 n rut AaHHr,rM.I['Aaalr6yxra [5]. ?Ia orux 1ar-r]rBrx cJre,(yer, qro yfiatsarr-
rraff o6JracrL noBepxHocrr,r CoJrHUa B TeareHr4o R0ero pacclrarprrBacr{or-o llporrc-
ir{yrna Bper,re}rr4 3aHfrra BoJror{rroN,r (upory6eparqcnr). Ol{rraxo r,rHorl{a Ha6rro-
i\eLlufl Ilolta3I;IBaIoT, rITo xoTfl BoIloHl]o J{MeeTCfl, oHo ]Ie BBlcTyIIaeT na nrnU6e

tiart npory6eparre{ (B anrycra). C gpyroii cropo}rrr, 6r,rnact', .11s 6o,rrrrofr
ripoly6epaucq (na rr4M6e) rra [r4cxe Bl,rlelr Han oqe]r, cra6oe x{aror'rbrroe Bo-

JroHHo, norolroe rruol',(a tsoBce rrponagaer (anryc,r 1951 r.). ll or[eJr6]r6re i(rlrI
Ire Br,rAHo lrrlHar{lrx o6paaonarLuii, SaTCM c}IoBft ri.ofIBJIfleTCfl I:}o/IortHo I,rJIr,r

npo'ry6epaueq (uapr 1.951 r.). I{amercfl Bcpofllrrrlr,r, rr'lo upu lrcrrc3rroBel:rnr4

irpory6epanqa [pr,rqr4Ha, Bbr3brBaBrrrafl el'o ]roflBJreFrl4e, IIpoAoJr]r{aer 4ei'icrno-
Barl B DToM r{ecre rr rroaToMy arepcB riol]orxoe Bpoil{tr BAecr, cHorla o6paayercn
rrpory6epaHerl. Br,uro 6rr.rpeaBT,Iqafirro r{rr?cpecHo rrrlareJ.rr,iJo 14ccJrefloB&1.6

crrertTp TaHoIo yaracTHa rroBepxrlocTn cornqa B ToT rrcptroA, I{oIiIa oAr{H lrpo-
'ry6epaueq tr{cqea, a gpyroii err1e uc rroflBr{trrcrr rra oror{ \'recre, r{ccreIoBarr,,
rre orJrtrrqaercfr Jrr{ eTo? yqacrori (I)oroc{cpbr .lrrJlt,r \po[toc{)ep6r or coceArrl,t\
vqacTI{oB, IraIIpI4l{ep, lIo BeJlrrqrrrr0 r,rJIr.f IraIrpaBJ]clrr,rro I{arHlITHoIo IoJrfr.

C ro.rxn 3penrlfr [peAJroxre]rHoi,i A. B. Cerrepr,rr,ru [[il Hracclrrfrznaq],ru trpo-
ry6epaHrIeB rro npeo6JragaroqeN{y B rrr{x rrruy [Brr]r{er.rr,rr,:r cnortolir{bre [por\'-
6epauqrr, HaH rrpaBtrJro, cJre[yer orrrecrlr n npory6epar.ruar{ c ,\aorr4qecxr,rMr],
Ireylopfl/Ioq0HI-IbIMI{ ,qBII}fieHI4flMlr. Oco6enr.rocTlr ABr{}flerrrrii B arnx nporl'6o-
paHuax oillrcaHbr B pa6ore A. E. CesepHoro r,r B. JI . Xoxnosoii [2].
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FIa xopomnx {ororparptrflx BuAHa BHyrpeHHEr crpynrypa cuoHoftunx upo-
ry6epan[en. Haz6o.nee trJrorHble, ffpxue ero qacrtr, 6onrurefi qacrBro Hetro-
cpe,qcrBeHuo coeAuHeHHsIe c xporraocQepofi, cocraBJlflror rax 6rr (ocHoBy)

cuouofinoro npory6epan{a. Bompyr arofi ocHoBbr 6ecuopnqouHo pactroJrara-
rorca orgeJrbubre yBJIbI. Caua Heynopff[oqerrHocrE, xaorr4trHocrB pactroJro-

lr(er{nfl'yaJroB, cocraBJrflrotrIux cnoHofinue upory6epaHrIBr, ecrecrBeuuo EaBo-
qur Ha Mr,rcJrb o ryp6yreuruocru (urr ucnnrcuaeM I{3 paccMorpeHr{fl caMbre fipxtre
o6paeonauufl - (RopHr,r> wrru ((crBoJI6I)), r(oropblMu npory6epaueq coeAtr-
rreu c xponroc{epofi). B yxaaaunott pa6ore A. B. Cenepuoro r B. JI. Xox-
floeofi roxa3aHa BoBMo]r{HocrB xapaxreprrsoBarr, cnorofinue npory6epanqu
nar ryp6y;reHrHbre no npaftneft [[epe c HrrueMartrqecxofi ro.rHr apeHua. 04-
HaHo [peAcraBJrfercfl croJlr )fie BepoflTHbIM, qro B o6raHe raaa, cocraBJrfiIo-
rqeM cnoxoftnur? npory6epaueq u rlaxoAfltueMcf B ryp6ynenrnoM ,qBr{}r(enrrr4,

6y,uyr o6paaonrraarr,cr xaorrrqecrttr paa6pocauurre ytrJrorncHrrfl (ysnu).
Tanun o6paaou, yBJrEr trpory6epauqa Molr{Ho rrpeAcraBr{rr ce(te B Br4,qe cBe-

rarur{xcfl ryp6yneurublx yrrJlorHeHrafi s cunorunoft Macce fipory6epaurla, a ue
B BtrAe orAeJrbuhrx o6paaonaurar,i, paageneHHbrx tlpeBsErsaftHo paapexennoft
HopouaJrbHofi cpegofi. ,(nzmeuzx rafiI{x o6paaonaHzfi gonxtHur 6um epannr-
Tenbrro cra6ErMu, TaH HaH ocnosHoft npoqecc Banflroqaercr B caMoM o6paao-
BaHZr{ orr4x ynJlo.Tnenufi lr (paccachrBaurrl[) :ux, TvrturrHblM [peAcraBlrreJreM
raxoro poAa npory6epanqen rBJrflercr upotv6epaueq t utona 1950r. (Qur.2):
1sflxeHufi a upory6epanqe rroqrz Her; or[eJlbHble yBJrt'I Bce BpeMfl Meufiror
ffpnocTb, Dpola,qarcT tr rroflBJrflroTcfl; IIoflBJrflroTcfl HoBbre ysJrbr, crapbre ySeJInu

cJrrBarorcfl s 6ommofi uJr?r paaAeJrrrorcfl na 2-3 MeJrHr4x, paoflJrhrBaro'tcft z;rvr
paaroparorcr. .(nnmeHue o6HapymeHo y serbrpex za 6oaee qeM rpu,quarr yB-
nos. OHo HocI{T xapaxTep oqeHb HerrpoAoJr}nr4TeJlbHoro ra He6onsmoro trocry-
trareJrbHoro [epeMerqeHr4g. OAuu yaeJr ABu]fiercr cuaqaJra B oAHy cropo[y,
troroM o6paruo.

Houe.ruo, ryp6yreurnocr6 ffBJrfercfl AaJreHo rre eAtrHcrBennofi upuvranofi,
moryuleft BbrsBrBarb o6paaonauue yBJIoB. 3Aecr Moryr Irrparr Buaqurelbuyro
ponr, u ,qpyrne $axroprr.

OAnano, Har( tror(agErBaror tr AaHHEIe na6nrcfienrii, u gaJrr,uefimrfi uam pac-
tter, yBeJrrzqentrrr flpnocrtr, BBrBBaHHhre typ6yrenrurrMlr ylJrorHeHl4flMIr, rro
ucefi nepoarHocrtrr, rrrparor BaMerHyro porlr, B cJIolr{HoM rrpoqecce o6paaonanzr
na6nrcAaelrrix uaun tlopnr croHofiuux npoty6epanqea.

llcxo[,n LrB orux rrpeAcraBJrenrari, 6y[eu cqtr{rarb, qro paaMep yana (aep-

Hee cpeAHee paccroflHrre Me)fiAy qeHrpaMtr coceArrr{x yanon) - aro paaMep

xapaxrepHbrx ryp6y.neHrur,rx nnxpeft, npl{cyrcrBylor[ux r upory6epauqe,
a cpeAHee BpeMfl cynlecrBoBaHrrfl ysJla - BpeMs rrepeMelrr4BaHufl, r. e. ile-
puoA BpeMeHr{, xapar(repnufi gna nnxpefi raxoro rtacmra6a.

B gansuef,rmena 6yAena cqorarb, qro [Jroruocrb Be]qecrBa n npory6epauqax
p :2.70 14 r/cM|, a HtrrHertr{qectafl reMrreparypa T:5000o. TorAa cr(opocrr,

BByHa s eroft cpe[e c : t// X 
tg 

- 10 xnl/cex. Cnentpocnonl,Itlccxue ua6nro-V Z*g--"'
Aeurrff ,qaror AJrfl upory6epauqen typ6yneHrHble cnopocrlr rax?I{e tropflAr(a
10 xr'.r/cex t71. B aroM cryqae qzcrro Maxa upunaepHo paBuo e,qEHI{qo tr c Ho-
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noropoir Harrlrrnoi,i rirolr{Ho u]lrruclrrlrr, t}ropuynrr reopr,rr{ ryp6yneurnocrr{ B He-

c,txnuaer,roiururAl{ocrl,I. Cor,naclro orot-'t reopnr,r [B] {:ryrtryaqtud l(aBJrer.r}rfl
n ryp6yneurnor:i cpeAe cBflBaHr,r c DCJrlrqlrrror,l ryp6yrcr.rrHr,rx cxopocrert.
B cpe4ueu AJra AByx roqex cpeAr,r, IraxoAflrur,rxcfr rra paccroflrrr4lr I 4pyr or
Apyra, r,rr{ccr },rOcro coorlro[reH]Ie:

Vffi:r,pG, (1)

r4e Ap, - paauoclb qarnclurii u L,u, - paarrocrr ryp6yreuurr,rx cnopocrcii
r] arrrx rorrxax. flpnlrer,r, .rro /-cpeArlee paccroFrrrr{e }re}r{Av ueHTIJaMu yBroB

t /:;
rrpory6cparrrla, a V L,ui n-\rcer ry ?lrc BCJnrrnrH),, 'rlo rr cpcjtHrrc r),pSyneut-

Hr,Ie cHopocrr,l AJrrr urxpefi lracrnra6a l: / Lul: u,. Tan r{arr () - mrn u
p :Znl{l'(rz 

-.rlrcno aroMoB n { cu3), r'o

Vrfr: * *^n#. (2)

Ma na6opatopHbrx otrbrroB tB] cJre4yer, ,rro $-1, Bemluuuy fTfr
Molr{Ho trpEHfiTL Ba Mepy ynJrorueHtrfl Be[IecrBa B y3Jrax. Ecnz npuunrh, qro
cBeqeuue B JltrHtru H,, B ocHoBHoM pefiou6nnaqrroauoe, To uHTeucuBHocrb
Earyqeutrrr oAuoro xy6uvecroro caHrtrMerpa BeqecrBa uporv6epauqa 6yger
3aBtrCer6 OT l(OEqeHrpaqutr gJler{rpoHoB r{ rroHoB r{ or reMneparypbr cnenyrc-
quu o6paaona:

r :93y,h,grfl'e (3)

rge C - Hexoropr,rft xoa${uquerrr, He saozcrrqnft or n.i, ne n o,r^ T, T -enex-
rpoHHafl reMneparypa. flpuuenr [oxa, sro cx{artre }re BbrBbrBaer rroBbrmeHtrr
reMrreparypbr (aaorepun.recnoe c?fiartre). Torga [ : Dn"ni: Dnz, ecfifr uptr-
llflTL T?,e: ni, : n.

flpeue6perar caMoflorJlolqeHtreM AJrff trHreHcaBlrocrll BblxoAflIrlero uBJIyqeEtrfl,
MO}ITHO HAI]ECAT.b

tge L - roJrtrIr{Ha upory6epanqa tro flysy BpeHus, Ecnu B cpeArreM B trpory-
6epauqe Blre yBJroB n,: nst a B yBJIe trporflrnoulrev I (l {L) n: flxt ro usres-
ouBuooTb BbrxoAfftqero trBnyqenrff B ToM Mecre rrpory6epauua, rAe rraxoAurcrr

/l^ L-r \
ysen, .f, : D l\",raa+ \ nlay f , r.n, csurarb, qro rrpoexqtrE yana Ea yoen

\ddl
Mano BepoETrra,

Ilpene6peraf, trBMeHeEtreM no fi nl BAoJrb ryrra BpeHurI, rronyqtrM

Ir: D lt ("7- nt) + @ - t) n\l,
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flprroc?I{ r} y371n* rrpory6eparrqa, rrororaurrNr n ([i) lr (7) uravcunn
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,rL o .i ' - 1 .3, ir rre (7) - -1 . 4.i.

lu l'
'I'anlru o6paeolr, r!n1'ri'ryaqrrrI rrJrollro(rr]r, BLr3Baurlbrc Typ5ynelrrl{Ll}rlir. ABI,r-

)rteHrlflnrlr n crrorioiinux lpory6epaHuax, ilroryr Aarrr cBeqerrro, R rrccrtoJlrrlto
paB rrpcnbrlrralol1ee cnoqe}rnc o6lqero r[orr a rrpoly6epaluln.



f(ar 6uno yHaBaHo BBIme, AJIE axctreplfMeuraJlEHol.t nponepxu cooruo-
ffeHufl (6) uru (7) ueo6xoll{Mo HeBaBtrcI{Mo [pyr or [pyra orpe,qeJrtrrr, Bo-

rrepBbrx, orrroIueul{e cpe4reft ffpr(ocrlr yBJIoB npory6epauqa ft cpeAlrefi apxocru
o641ero {oua nremgy yBJraMI{, a Bo-Bropblx, cpeAHroro Befirqruy ryp6yneHrnofi
cnopocrr4 n npory6epanue.

,[na roro .rro6rr Mo]nHo 6rtno ynepeHHo I{BMepflrL gpxocrB B yaJrax, He-

o6xoAzuo yrrr4rbrBarb cJleAyroqre rpe6onaulrn, npeAbflB;rfleMr,Ie K MareprraJly

na6nroAeurafi:

1) upory6epaHeq AoJI)fieI{ 6rrrr, 4ocrarorrHo rlporr}r{eHHr,trt, uro6rt yanrt
6rrnu ne cJrr{ur(oM MeJIIIITMI{;

2) npory6epaHerl AoJr)flen 6rrrr, He oqeHb rtoMrraxrr{ErM I4 He oqe}Ib spltflM.
B uporznnoM cryqae yBJrr,I He 6ylyr paarnqaMlr na o6u1eu {one;

3) n npory6epaHqe rre AoJrlnHo 6srrr, gauernbrx HailpaBJrelrublx rroronoB

BetqecrBa. floronlr BeulecrBa, ecrecrBeHHo, Moryr BHaqureJrrHo l{cnaBrrrr, Hap-

rtrHy, BbrsbrBaeMyro roJrE,Ito oAuoit naorponuoit ryp6yrentuocrblo.
trlla unerorqerocfl B o6cepaaroprrrr MareprraJra yAaJrocb oro6paru roJrr,r{o rprl

rpznrnra, [prrroAHbrx AJ]rI ra(I4x uanrepenuft:.upory6epanertr t zrons 1950 r.
((rur. 2), cnsrsrfi A. B. Cenepnun, u npory6epauqsr 25 urorg 1951 r. ({zr. 1)

u 29 arrycra 1952 r. (r[rr.3), cnarne E. O. IllauomurnosorYr.
(DorouerprapoBaHre upoI4BBo[I4Jrocb upld rloMorI[ muernr{oroMerpa

I]eiicca n o6rr.rnopi AJrfl rar{nx cilyqaeB npol{eAypu nocrpoeur{fl xapaltrepl{-
crra.recnori xpunoit tr yqera onoJrocoJrueqnoro opeoJra, Brrna c[enaHa [orrblTlta

o[peAeJrrrTr, r{SMeHerrl4e cpeguefi flpnocTlr y3J]oB co BpeMeIrerr, oAuaxo cl{cTe-

Marr4qecxoro xo4a cpe4uefi flpr(ocrrr yBJroB ne o6uapyrxeuo. Cpegnrlfl rpnocrb
yBJroB u rfoua upory6epanqa otrpeAeJrflJracb tro r{ecr(oJlbr(zM HaApaM AJrE I{a}It-

Aoro npory6epauga. Vcpe4uenHr,Ie peayJrbrarrl rrpl{Begel{r,I B ra6,.r. 2.

Ta6.nnqa 2

Eara npory6e-
paHqa

I/VII 1950 r.
25/VII 1951 r.

29/VIII i952 r.

",1
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,p"/'"I 
".r, laPr/crrr'ccrr
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no [7]

3.8
2.0
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2,0
t.1
1.0

1.8

1 .lf
2,0

r3.3
8.0
6.9

10.0

9.8
2,8
),
4.5

2,4
1.5
T,4
1.8

2.10-5
4. ll*a
6.10-B

I 0-6

l'leuocpe4crBerrlroe orpel(eJIeHI,Ic ryp6y,nenrnoii crropocr] B npory6epauqe
rrpeAcraBJrrrcr oarcrrb rpyArryro 3agaqy. Mr,rucnomeoBaJrll cJre[ylorqee coorrlo-
merrr{e, rtorolloe cyllIecrnyer r{e}ItAy nlrttcfiIrttuu pa3McpaMtr nr'rxper? I (re-
Jrr4rrr{rra I oroxrgecrnilflercfr rraMrr co cpeArrr,rM paccroflr.rr{eNl Me}ItAy ueHTpaMrl

coceAHr.rx yBJroB n upory5epauqe), nerr.Iunoii typ6yncutnoii cxopocur ul

fi [epr{oAoM npenrcrrn 11 , xapaltrepEbIM I(rIfI nuxpert x,Iaclnra6a l:

I
Il,t 
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', 
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oupe4enenue BeJrrrqr{Hr,r I ue upegcraBJrrrer oco6nx rpy4uocrefi, Tpy4uee
oqeHrlrr, cpeAlree Bperrfl cyilIecrDoDar-rrr.fr y3Jra. flpr,r uorr.roqrr creqrraJrr,uofi za-
r{eptrreJrb}Iott uaur,rnrr I{aAp 3a r{aAporr cpaBrrr,rBaJrlcrr rr oro}nAecrBJrfiJrtrcL
orAeJrbr{bre y3JrrJ rrpory6epanqa, IIa r{rur. /t,5 u 6 cxertrarlr.recni,r trpeAcraBJrego

Our, lt. Cxeua pacnorlo)r{enur yanoB B npor1,(gpquq.
1 uronn 1950 r.

pacrroJrolr{eHrre yBJroB B rrccJregoBanHbrx trpory6epanqax. ,{tn upory6epauqa
t u:cas 1950 r. yAanocb trpocJreArrrr cyar6y Ha)fiAoro yaJra B orAeJrbuocrtr.
,(nn 4nyx Apyrzx upory6epaHrIeB, B r{oroprrx MHoro },reJrr{r4x yBJroB rr naprr{r{a

t4

(Drar.. 5. Cxelra pacuoroxerri,rfl y3JroB B npory6epanqe 2b urcnr- 1g51 r.

oqeEb cJlorl{Hafl, cpeAHee BpeMfl CyrqecrBoBaHl{fl yBIIa onpeAeJIelro cJIeAyIoUr!M
o6paBoM.

FIa upor.rrr,reHtrrr Eenoroporo q,crra KaApoB (l/) uaueprurocb cpeAuee q,crro
ysJroB n upory6epaHqe (zo), KoJrrrqecrBo nporraBrnzx (zr) lr rronnqecrBo BrroBr,
rlorrBtrBrrrrrxcff ySJroB (nr). lw ycraHoDr{Brnerocff rrpouecca rll x tlz il cpel\-

n?
!
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Hee Bper{f cylqecrBoBaHr,rfl ySIra HaxoAr{Tcfl rr3 coorlrollloHl{f

lYAr_nr*nz
t2not

rAe A, - BlleMrr, coorlc?crByroLUec rrpoMe]r(yrl(y [,Ierr{Ay I{aApaN{I{. tr4air.repe-

Hr,If rlol{a3aJrr{, rrTo npII6JIIIffieHrroc paBcIICTBo lt,r .:j n,2 R [eirtcTBI{TeJ]T,HOCTII

BbrrroJrrrfleTcr, cpcguec Bpel,ra cyll0cT]loBarrr,rfr ySJra orlleAeJraJrocr, r&rtl{M crro-

co6oM AJrrr r{ccr(oJlrrxr4x r,rrrrepBaJroB BpeMe}rr{ paaJrr{rrHor;r AJlrrreJlbrlocrrt, Pe-

ByJlrrrarr,r ire BaB[ceJrn or nsr6pa]rrJoro [poMe]rryrr{a Bper,rcrrr{. Aplrr[ueru.le-
cHoc cpe/{rree rrB Bccx rroJryrICHIrBIx 3riaqerrrrlr [{BI r{ cqrrrae]\r cpcIIrIrM BpeMeHeM

Ofir. 6. Cxcua pacloJrolrierrrfl yaJror] r npory6epairqc 29 aurycra 1952 r.

cyrIecrBoBaHrrfl yarra B AaHHoM npory6epauqc. Peayatrarr,r rraMepeH[ft [pu-
Be[cHBr B Ta6r,2. B.rerseproli crporte npuBol{crrrtrr BHaqerrr'rfl, lrpurrflTr,Ie rraMrr

Rbrrtre Har{ cpeArrr{e 4Jrrr rrpory6epanqen.
If o rrarueperlur,rr{ B}raqerrunv. I r,r I onpegerrrrracb Berrrqrrua ryp6yneuruoit

crropocrr,r rr. (naran rparlra, m6n. 2).3r'ra.renun u 6trnrr rrogcraBJreHr,r n r[opuynrr
(6) u (7). Pcaynrrarn BbrrrlrcJler{r,rll no (6) u (7) npnne/{errr,r B uecroii r{ ceA},Mofi
rparfnx ra6n.2.

14a ra6nrtqr,r Btrr,qrro, qro AJrfl upory6eparlqes 25 rrorrrr 1951 r, v.29 aBrycra
1952 r. rrorytlnslgr B o6xIer{ rrcrrJroxoe corJracrre r{e)rrAy lraMepeH}rrrMr{ frpr{ocur
rt l)oi]yJrLrarar{pr BlrtlucJrclrI{ii rio rllop,rryre (6). ,(nn ripoty6epaur{a 1. rrroJrrl

1950 r., I(art rr cJIeAoBaJro ox{r{[arr, pe3yJrr,rar rra6ilroAcurri,r crtopcc 6tr,rxre
r{ roMy, qro roryrraercrr norfopuyre (7). ]l caMoM AeJre, D aroM rrpory6cpauqc
ryp6yneurnrre cltopocrlr 6orr,mre rr clnarrre no {inyrtryaqr,rfrx npor4cxofivtrt
loBr{ArrMoMy, c saMerrrr,n{ HarpcBoM.

I-Ie cnegyer repeoueHr{Barr nolrytlcH}u,rc peByJrrrrarr;I. C oguoli cropoHlr,
ofipel(eJrerrrre BpeMeHrr cyqecTBoBarrr,rfl ysJra npor{3Bo[rrrcg Becr,Ma HeroqHo.
Orcroga 6onbruafl rreyBepenr.rocrb B peayJrrrrarax nsrqlrcreuraii no {opMylaNr
(6) n (7). I{poue roro, BeJrrrqroro j BBflra }raMr{ rpu Dr,rqrcrenr{trpaBHoft'/r,.

(e)

q
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rrro raHlr(e He r{oH{e'r 6rtrt ro.rurru. c apyrofi cropoHbr, soo6qe reopr4fi Typ6y-
JTeHTHOCTT4 ,qaer He roqHlre paBelrcrBa, a JIUmb upn6numeuHbre, IIo [opflAHy
BeJruqtr{Hbr, oco6euuo rJrfl cnopocreir,1ntrsttmx H cnopocrr4 3ByHa. Teu ne MeHee
rrpr{BeAeHHbrii pacuer r{ cpaB}reHrre c ua6mo4e]r.rrfr]/.m rroHasbrBaror, vro ryp6y-
JIeHTHoe ,qBIImeHIre MO)fieT f BJIflTr,cE OAHI4M I{3 ocI{oBIILrx r}raHropOn, BJIr{flIOilIIIx
na o6paaonalr[e yBJroB cnoHorturrx upory6epanqen.

Euepllra, iluc cutlupy eMa.E B ryp6yrenruoM ABr,)r{eulr n, 6 ep er c n B HoHequoiu
oqere or HeHoroporo BHertrHeto trcroqr{r{Ha, uoAAep}HrrBarou{eto ryp6ynenr-
Hocrr. I4a coo6pamelrr,rr,i paaueplrocrrr [BJ cne,qyct, qro aueprLrfl, \rrccfrttrt-
pyeMafl Ba oAHy ceHyHAt/ (e pacuere Ha oArrH rpaMM oeqecrna), paBHa rrprr-
6rnanrenr,no

, lt]
=: l:)|t t.rCI',

rJJrr n J)ilc11o1'o r:ra oAnr try6r,ruccriuri cau.url,rolp

(l i)

B la6n. 2 (rpatpu 8 u 9) nptrBeAeHsr Brlaqeurlfl e' Lr e AJrr rpex lrccJreAo-
rlaHlrlrx upory6epaHqee. Sueprraa, Arrccuulpyer,rafl 3a ceHyHAy B oguorlr ny6u-
qecftoM calrrr{Merpe o6r,eua upory6epanqa (10-5 apr/cu3.cen), ro rropfltrny
BeJrrrrrJ,rHr,r cpaBHrlMa c auepruefi, usnyuaelroli B ceHyrrAy nalr{Abrl\,r'ny6u.recHuM
caHrrrMerpoM BeIrIecTBa upory6epauqa B JII{HI{rr H.. g Jr[]rtrfrx rarluauoncHoil
ceplrl4 r43Jryrraercf no xpafineu Mepc Ha tropflAoK 6olrme, Tar{ lrro aHeprrrf ,

Ilr4cculupyeMafl B ryp6yneurnoM IIBrrEreH[rrr, iloBrrArlMoMy, He Mo]r{er rrrparr,
Br{aqr4reJrr,Hoft ponra a o6qena 6anauce DHepr.rrr{ u npory6epanqax.

I4urcpecno cpaBurrrr noilyqeHHoe 3BsqsHr{e jlrrfl e' co 3HaqeHneM tt;
Igrrr,[pyr]4x cJroeB coJrHeuuofi arrraoc{epu.

I1o gauunu Irlnapumunsga u PuvapgcoHa [9], n $oroctpepe narl6orruuulr
cxopocrflMn o6nagaror Br,rxIJr{ paaMepoM I =, 1".5 . 107 cM. B sl.rrx Blrxprrx
ttx2.8.105 cm/ceH. Orcmga "':+:L.5.10e apr/r.cex. B xponaoc{epe co-

rrracHo [7] tr l2), Lt= 1.5.106 cu/cen; l:5.108 cu; e=7.t}s apr/l.cen.
B rrpory6epaHrlax e'x 10e apr/r.cex,

Ecttu tt B ltopoue e' raxoe ?Ke, To, rrprrrruMag u:3.106 cnr/ceH, rroJryqurvr,
qro AJrfl r{opoHr,r l:3. t01o crvr.

Boauoxtro, aITo nprlrruHa ral{oro coBrlaAeHr,Ifl B ToM, qro uorepr,l aueprulr
Ba cr{er ryp6ytreutuocrrr Bo BHerrrHr{x cJroflx Conuqa rprrMepHo o,quuaxoBr,r.

3'r'o o6crogreJrbcrBo ,qeJraer 6onee uongrnoi.i reugeuqtrIo yBeJrr{rreurag lracmra6a
r,r cnopocrefi ryp6yneurHocrr{ s coilHe.rHofi aruoc{epe c nrrcorofi, Horopyrc
o6uapyxrun A. B. Cesepurrft [12]. tr4urepecuo raxxre, qro r B npory6epauqax,
u B rtopoHe r{Meer Mecro npnMepHog paBel{crBo rrJrorHocrrt nrrHerr4qecxoft aueprur.r.

B npo'ry6epaHuax p+:''):10-;L9: = 1O-2 apr/cus, B HopoHc s6n,en xpolro-

crlepu 1t 
: 2.10-15 r'/cMB

ouz 2.10-16.1013
T: T=L0-2 epr/crraa

( 10)
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l lpu rlayueuurr rrpo[cccor], llllouoxo4flrqltx R corue.rnoii a.t'uocrpepo, acer4a
o.rreAyer r,rMer6 B BrrAy, q'r'o Mr,r I,rr{eer,r AcJro co cpe4oii, rpoBoAr,n{oc.lr, rro'ropol:i
rrllosBLIual:ilro RcJllrrta. B neutorro]lRtttrilror:t rrltor]t-rqaulei:r cpe;qe.rpc3nr,tqarliHo
Bo.'rII{rto tsIIatIc}rI.Io lJlertrpoMar}rrIT}rrJx naalrl,rogeiicrnrrii. Itart rolta3aI-ro Eor.re-
.[ol)oM [10], 'ryp6)r.[elrr]roe ARLIrnerr],lc lanoii cpegu Bbrgr,rBasr rllr{ }rgBecrHr,rx
yc.lrol]rlflx cytIICCTBeII]Ioe Ir3\,I0r rcrrlle rJcpBolrarIarILIro cyucclTBoBaBIIIero ]r Heii
x{arrrI{Tltol'o l IoJrfr. Ialtte coRco]r lre6o,lrsuroe N{al'rrr,rrrroe rloil0 cirarroRlrrcfl
xaorI,IrIccftII[,1 rr 6ccuopn40rlrlo ].r3tr4cHfrrouu\{cfl 0 T0qcItr{e[,r BpeN{c.r.rI,I.

flptr atol,r Itarl.l)alrieIIIrocl'r, r\'rarnirrrlofo rroJrtr Molrter lrolpacrrr Ao ncJinrilr-
rnr Itl t], or.pcAe.[rrertoi;i ooolrrorucrr!IeN,r

Hz ouz

--!-8ft- 2' (12)

rIIe a - cnopocrr Hau6oJree aHeprrqr.rbrx ryp6yileurHsrx ouxpefi. ?Icxogn ua
a : 106 cnr/cex fr p :2.10'14 r'/cuB, noJryqrM, rrro B npory6epauqax Hanpfl-
;E(eHHocrB MargurHoro rroJrg rrMeer fiopffAor{ Beiluqugbr H : aVGp * 0.6 ra-
ycca fi Mo?r(er AoxoAtrrr 4o L raycca [r Bbrrrre AJrfl rrJrorHbrx upory6epanqen
c 6onrmuur ryp6yneurubrMrr cxopocrsuz. flo Baruenopy [10], nperua ygBoe-
HrrE rroJrff Mo?nuo cqurarr, paBrrbrM BpeMeHr{ trepeMemIlBannr. flrn HpyrrHLIx
nuxpeft o upory6epaErlax oro BpeMr, xan uoraaaHo Bbrme (ra6r. 2), onoJro

2.L0s cex. Taxuu o6paaou, ecJrtr pocr rroJrfl Bce BpeMff rrpoucxoAur rro

eHcrroHeHlltraJrl,lroMy 3ar(oHy, ro. yH{e sa.trepBbre cyrl{r( cyulecrBoBaHrrfl rrpoTy-
6eparqa Marurrrrroe rroJre Molr(eT yBeJrr{tllrbcfl BMrrJrJruapAbrpaBr{, cJIeAoBaTeJIb-

Eo, oqeub 6rrcrpo Aocrtrrrryrb paBrroBecHoro Bnaqeur{fl, olpeAeJrfeMoro ypaBue-
nreu (12).

B aaxrro.renr{e cquraro cBor{M AoJrroM rrpuuecrr[ 6naro,qapuocrr npoipeccopy
A. -8. Cenepuotvly Ba coBerrl lr HptrTrdrlecxlre BaMeqaurrfi.

/{exn6pr I 953. r.
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A ri A A E !I I,I.fl HAYIT CCC P

}IB BE CTII fr HP bI M C ITOfi ACTPOOI{3I4qECI{Ofi OBCEPBATO P I{I,I
ToM XII, 1954 r.

oOToaJIEIi:TPT4TIECI{OE OIIPEAEJIETTT4B IIBETA COJITTUA

If. It, Ilunomoaa,

Buear:rroorlcpur,rii qnerorori anBr{BaJrcrrr Cornqa onpeAeJIeH (roroerenrpruecxr
o EenocpeAcrreuuoii nprnnanoi,r r( rrprilrrr aBcaAarr. Ha5.,rro4euun BeJrrrcb rra HoporraJrbronr
arenrpo{ororrerpc c cypr,r'IflHo-qe3rrcBhrtr{ {oroylrnoxrnrerror[.

Vser ocla6relrtrtl cBera n serrnolii arlroc![cpe ocyxlecrBJrfiJrcr Rar{ no N{croAy Eyre, tax
rr npfi flolrorqr.r oAlloBper,rerrur,rx Ar{eBllhrx ua6rrogeur.rii Jlyurr r'r Connqa,

Ilneroroli artBr{BaJrcrrr Connrla, nocJrc rrprrregcurrfl elo rr cflcretrre l\,rex{Ayrrapolurilx flo-
uaaarenefi r{Bcl'a, ortaBaJrcfi pallrr,nr

C6ru: + 0m.65 +0*.05.
flo.nyuerrr*ft rroItaBareJrL qBora norrexraet Co;ruqe Ira BepxHelr fipalo /{rrarparr{rrll

qBer - cserrMocrr (uo ganrr,ru.(xrorcoRa u Moprana) rrrrrr Aalr{e Hccr{orrbr{o nrrrue lce (uo

AaEIrr,rM 0rrcna). Bo scrrttorur cilyqae, ecrtr cnpaBCAJrEBo paaAcrrcuuc ArrarpaMMr,r qBcr-cDe-
rrrl{oorr, Ha ABe BerBE, To Connqe pacroraraercn ua nepxneir * Blrxollrlucli r.rs o6nacr[
cy6rr.rrauror.

Boupoc o rroJroHrerrr[lr Coruua Ha ArrarpaMMe uBer - cBertrMocrr, r{Meer
6orr,moe BHarreH[e AJrrr rtocMororrrr]r. OH oco6eHuo trHrepeceH B cBrrBtr c Bbr-

renaroqr{i\r lrB pa6orr,r Smena [1] paaUenel{IreN{ ArrarpaMN{br qBer - cBerr{MocTb

Ha orAeJrbrrbre BeTBrr, oArra r{3 rtoTopbrx flBJrfle'tcFr npoAoJr}r{errrreNr fJraBrroii no-
cJreAoBareJr6Hocrn 3Be3/{ B - A, a Apyrafl Br,rxoAr{T I4e o6nacrlI cy6rmaHToB.
Pemenr,rc Bonpoca o roM, r{ nanoii BerBrr orHocprrcfl CoJrHue, rpe6yer roqnoro
onpcAeJrerrr,rfr ero a6coJrrorrror:i ReJrr{rrr{Hr,r rr qBera. 3a nocneAurre ro[br HeoAHo-

r{parHo nepeolpeAeJrfrJracb Jrr,rrlr, 3Be3Ar-rafl BeJrrrartrrHa corHqa [2,3,41, n ro
Bper{fr r{arr }renocpeA0rBer{}rafr rrprrBflSna el.o rlBcra Ii SBeSAaa{ coBperreHHLIMII

MeTOAaN{tI IIe [pOtrSBOAr.rJIaCb.

lJacroruqar pa6ora craBr,rr cBoefi qerrrro {oroenerrplrqecnoe onpe[e-
JreErle r{Bcra coJrHua B rlBeroBoii cncTer're frprrux 3Be3A.

Il a6nlo4enufl rrpoBoAr,rJrr.rcb c rrroJrrr rro Hofl6pr, 1953 r. r Hplrucxori actpo{u-
Bu.lecnorTr o6cepna?opr{tr BoBJre c. flapuraaucr{oro. flpr,rltennnca HopouaJll,nrrfi
anertrporloror{erp [5], oco6enuocrr,ro rrorolloro rrrJrrrercrr Do3r[o]fiHocrl ocJra-
6tettns cBeroDr,rx [o?onoB or CorHqa u Jlyrru Ao yponHrr BBeB[rrLIx cBeroBbrx

rlorortoB, rrro uoBBorlfler lre1]ocpcAcrBeHlro ocyrqecrBJIflTL (I)oroMerpllqecriyro

rrptrBrarty Co,rlrqa t Jlyust rt flpr{rrr{ BBeBAaN{. IIpu na6nrorenl{flx,Ilyurr npuMe-
frftlrcft oArrrr ]{acr{ag ocra6neru,rfl rrpr{ rroMoqr,r ol.trroro paccer{Baroqero SHpaHa,
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a flptr Ha6rroAeHr4lr Corurla - ABa Hacxa/{a !r, coorBercrtseuuo, [Ba pacceu-
Barorrr4x oxparra ([5], crp. 86).

Onucaulre npu6opa r{ l[eroArrr(a pa6orrr c [rr{M llocraroquo rroApo6uo
r4BJraraJrocb paHee, rL Mr;r He 6yaeu sficcr na aroM ocraHaBJrrrDarscfl. Orueruu
ToJrr,Ho, qro, B orJrrlrrl{e or lraltrI{x rpex{Hl{x l{ccJreAoBaHlrii:, cnetouptreMFll{ItoM
cJry)firrJr ne o6rr.rusrrt tlrorooreueur, a cyp6MflHo-qeauenr,rfi r[oroyunomr4reJrr,
c lroJryrrpoapaqulru rforoHarogou (rlrua O0y-19). (Dotoron r{BMepflJrcff raJr],-
BaHor{erpoM co cBeroBbrr{ orcqeroM (uy:mrlrrp.nencou), r4r{eBmrrM qyBcrBu-

lreJlbHocrL 7,0. t0-0 a/gen, [ocJre rrpeABapr4reJrr,Horo y ctrJre]ts.rlfl B MocrprnoBoM
ycurfireJre rrocrorHHoro rona (na nannne 6]ItB), o6nr.uro npr{MeHflerroro R BDeBA-

rroii anenrpor[orouerpzu [6], [Ia6:rro[errrrrr nporraBoAr4Jrr{cb rrepc3 (urrr,rpr,r
Il]orra GG7 u BGi2.

Cnrcox BBeBA, Hco6xo[[Mr,rx AJ].rr rrpr{BfiBnrr qnera Conntra H r{effiI{ynapoA-
troii clrcrellc nortaaateneii uBe?a !r o[peAcJreHr{rr ero rroJro}r{eH[fl r{a [r4a-
rpalrN{ax uBer- cBerlrMocrr,, cocrofrJr r,rs 20 apxux BBeBA, qlcroBbrc DrtDr{Ba-

Jrerrrr,r rtoroprrx 6r,rnm onpeAeJrerrBr nlr6o Srrenou [1], nra6o ,{xroncorroM
lr Mopranorrr [7].

Inr y.1srt RJrufl:uttll rrorJrorqcur{fl cBera B eemnoii atuoc{epe rrpTrMerrfJrcfl
l,rcroA B6rpaBHrlBanr{fl qBeToIrbIx SrtBI4BaJIeIrToB, IreoIHor{paTIro ouucr,rnanmlrii-
cfi paHee [8,3]. floaronry Mr,r, He Bxogr D rrarrr.re-Jrrr6o ero,[eraJrr{, orl{err.rM
ToJrr,no, qro crar.r[aprnofi anea4oli cnyrxnna a Opna. floupanna n npr,r6rurnen-
IroMy BHeatntoc{epnorty BIraqeHI{Io ce qBeroBoro anBr{BarrenTa, rrariigeHrroMy

tro Mero4y Eyre, a rar{x{e BeJrr{qr4Ha rpa[rrer{Ta AJ]fl BaBrrcrlr{ocrl{ rfanropa
octa6neuns o'r rlBera areag 6r,rnlr olpeAerreHrr ua 37 yclonurrx ypaBHer,rnii, co-
CTaBJIeIIHLIX Ira OCIIORaHI{I{ noBrOpIIbIx I-Ia6JIIOAentri,i enea[, Bbrr]oJrrreErrr,rx Ha

paSIII{IIHLIX 3er{I{THI,IX paCCTOfrlrr[flX,

Peay:rr,:ra:rr,r na6rro4cuur? aeeaA rrpr{Bo4rrrcrr n ra6n. 1, rge uoc:reAoBareJrLrro

AaHBr HaaDar-rr{c BBeBAr,r, qreronorl orrBr{BarreHT n nameii czcreMe (Cs), .urcro
ua6nrolerurfi. n, cpcattsfi o[lr6na peayJrr,rara e, ]rarrr qneronoii ErrBr{BareHr,
rrpr{DeI{errur,rii n uexrgyuapognoft cr{crcr\{e no(a3a?eJreli qnera (uepea crrcreMy
Srrerra) C11 lr rr queronori crlcreMe ,(rxoncorra u Mopraua Cp (cu, nurHe).
Hanorleq, B rrocJreAr{I{x AByx rpa{ax l(arorcrr ttrBeroBbre arrBr4BaJrerrrr,r, rroJry-
qeHlrlre 3rI,rMI,I [oCJIe.qHr,rMr{ aBropaMrr (C11 lr Cp coorRcTCrnenuo).

Hro6rt onpeAeJrlrrb rroJrolneur{e Connqa rra ArrarpaMMax rIBer-cBerlrMocrr,
[oJ]yrrerrHr,rx Errenolt lr ,(xroucouolr r l'Iopralrou, Heo6xogr.ruo rrafiur pcgyrt-
r{r{oHHBIc rlropuynrr lrJrFI ilepex04a or trametrr qneronor,i crrcrcMbr r{ crrcreN{ar{ erux
aBropoB. Conocrapncrr[c noJ]yqerrLlxrrar,rrr rnearuocrllepHrrx rlRcroBDrx DriBr.r-

BaJIeITTOB 3Be3II C UBCTOBTJT{I{ oI{BLIBalerITatr{r{ OTr{X }r{e 3BC3I(, Oilp0/IeJrelrHr,rr{rr

0rrenont u.[ntouconol,l z Moplarrotr{, r]oBuoJIrrJro ycrar{oBr{TL cJre[ylorlic
cooTHomeHr4 fI lrelr{/r{y p accrftl1'pr4llacn{Br,\u r tI.r}cll'oBTrIr,frI crrcTcMaMr.{ :

Cv:*0*.40+l'".05Cs
-l- 0"'.02 -.1- 0".04

Cn:*0^.47+L'''.l4Cu
+0'".01 + 0-.02
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Omn6nu oAHoro upeAcraBrrerrr orwMut rpopuyranrlr onaaaJrr{cb BecbMa

.BHaqareJrr,EbrMr{; oHr( paBHbr coorBercrBeuno -f- 0*.05 n 1- 0m.04. O6rscuzrr,

.Tar{ue pacxo}r(Aerl[fl HeAocrarosuoft ToqHocrr,ro cpaBrrr{BaeMbrx, BecbMa Ha-

Ae)nnbrx na6nmAeurafi upegcranJrrrercfi. BarpyArrr4reJrbrrbrM. flplruuna sroro erqe

r{eflcrra.
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Cooruourenr4e r,reffi,qy cu cl'eMailrr{ rrJrJrrocrprrpye'rcn tprlr. 1. Vivrecrno 6yAet
'HarroMHr4rr,, qro uBeroBBre aHBr{BaJIeHrbI ErreHa npl{Be,qeHhl rt Me}fiAyHapo,q-

Hofi cucreMe rroxaBarereft qnera qepea rrocpeAcrBo llotapuoro pn,qa lr ero
,cr{creMy (C1a) uoxuo ctrtrrrarr, ilpanrl4qecxrr coBrlaAalorqeft c Me?fiAyuapoAHofi.

,(xoncou ra Moprau crpouJrl{ cBoro oco6yrc cl{creMy [o6oaua'lennyrc IIMI{ HaK

(B-V) l, r,rcxo[r r4B cJreAyloulero ee olpeAeJreur4fl: nor{aaarerrb qBera EByx
Ee orflrorqer.rHbrx rrofJroqeHr{eM B }Ie}r{sBe3AHOIt CpeAe aneaAA0 (raannofi uo-
cJreAoBareJrr,noctrz) [pr{rrr4Maercri paBHBIM 0''.00, a uBeroBoe ypanneuue (paa=

rrocrr, Iorta3areJreii rtrBera 3Be3A rJraBHoli uocleAoBareJrr,Hocrra K0- A0)-
7*,00, Cucreua ,(xoucona ra Moprana Hecr(oJrlxo orJrllqaercfl floaroMy or
upuuarofi MelfiAyHapoAHorl cr4creMBl

OguonpeueuHo co 3BeBAaMr{ Ha6rloAaracb JIyHa, cBeroBofi rloron 01 Ho-

ropoft ocJIa6JIflJICs, HaH y)fie roBopr{Jlocb BrIIIIe, Ao BerutILIHBt, cpaBHlIMofi co

BBeB,(aMr{. I-Ia6nrogennn Jlyur,r w ax o6pa6orHa HuqeM He orruqafiucr, or ra-
rioBblx AJrfl 3Be3A; Jlyua upocro Ha6ilroAaracr, ItaH oAHa I43 HI'{x. Bcero 6blno
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rroryrreHo 15 ua6nrol{enl,rii .i] t,rrr,r. I{n'eL'onoii Driur,r Ba.rteril' .)Iyur,r, ilocJtc uue 0o '

gr{fr rrorr1lal}rtrr 3a rlt6rrpa'r'c"nr,rro0rr, IlaccelrRarotr1ero DI{paHa, trpIT troltolt[tI

riot.0I)ofo o(,na6JI;JirCu cttc't'onoii Ito:toti (c-,1t. rttritic), olia:lAJICn PaBIILII\{:

C -,,r, : -l- 0."'39+0."'0().

fJpullotrcnlro pac(rcrrBaIoIqr.Ix 6apl,troor,tx lllipalloB Tpe6YoT l'lc(rJre/IoIJaul'Ifl

l.rx coJlgru,r,IB rroc1.r,1 . 'l-artoo uccJIe/IoBalrrrc nro[{u o n]loBecrrI , ccJrI{ IrooiIepeIHo

rra6;rrro;1arr, Oo.rrrrlo tlol)oB o:lnn r,r /{Ba Dril)a}ra. lIo;tnfl l]Tol'o lralto u,\'IcrL Ilo3IvIo]It-

- 100 - 450 000 + 450 + /.00

Our. t, Ipa{uvecnoe coflocraBJreutre ra6nrogerurrx
rlBeroBr,rx ar{B}rBaJreEToB BBe3A c na6nlogeuuEtutt 9rrena,

,(xoucona lr Moprara:

-,{xoncou r MopraH (Cn); o.-Orren (Cy)

rrocTb troHr{rfiarr, qyBcrB[rerbHocrb tporouerpa ua 1,2-t3 sBeSAHbIx Be-

:rllquu. (DoroyunomtrTeJlb He flofiycxaer treperpyar{r{ ero cBeroM (nor4a on

Haxollrrcfl no[ rroJrHbrM HatrpflE(eHr{erra), floatoruy He[otrycrl4Mo Melrflrb B Hy]It-

uofi creueufi qyBcrBltTeJrbHocrB rraMepflrorueft anuapatyprr (uanpruep, BeJrr[-

qully BxoAHofo conporl(BJrerrl{s ycunureln)
Mrr nomnu Ha r4aMeHeHtre BrryrpeuHero, BTopt{quo-3ilexTpou}ror.o ycI(JIe-

nua tforoyMuo]r(r{reJrff. Ars aroro MBr coxpaHrJrrr HopMaJrbnoe rratrpfl?fielrrle

TOJI6I{O Ha trepBbIX trgrr{ BToptruno-anerrfoH}Iblx aMI{TTepax, a Bce ocraJrbEble

coeAr{HflJrtr HaKoporno MerfiAy co6oft z trpucoeArrHsJl?I H aHoAy. TaXOft-perxuu
pa6oru o6ecuequsar neo6xoguuoe rroHrr?r(en[e qyBcrBlrreJrruocrtr {oro'
yMHOlnr{TeJIfl r4 rroSBoJrrrJr [rctroJr63oBar6 ero [Jrrr I4SMepeEI{rr cpaBHLtTeJIBIIo

6oarmzx cBeroBblx rroror(oB,
IlccneAonaru{e oHpaHoB, rrpoBo4rlBmeecs B rerreuue psAa Anefi lpra 6esy-

trperruoft Ecrroft rroro[e, tror(aaaJlo, qro oHtr HecHoJIbKo (H(errrilT). lla 20 s'a-
6aro4enrft, BbrtroJrHeHHrrx ItrJrfl Ha)fiEoro ar(paHa, 6rrnu rrafifleHbr cJrer{ylonllfe
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rrotrpaBHr{, noroplle }raAo Brrocr{Tr, B Ira6JIro,[eHIIfl, qro6bl yqecrl BJIIrflHEe cc-
JIer{TrlBr{OCTrr SHpar{OD :

0Hpau I : ACr : -0T031 + 0i"003;

Onpar II:ACrr : -0T027 -t- 0:'003.

O6a oxpaua ona3arrrtcr, rrparrrr,rqecHr,r ogr{Har{oBrruu. I{ BrraH, trr Berrl.rqn}ra

nafigennrrx fionpaBort xoporuo corJracyrorcfl c onpe4eJrerrrrfltr{r{, Br,rnoilHeHrrrrMl{

AJrfl Drux DHpaHoB B cBoe nperur [5J.
To.rHnrii yuer ocra6Jlerrr,rfl cBera B ser,rrofi aruoccfepe nprr rra6JrroAer{rrflx

Conuqa trpeAcraBJraer co6ofi rpygHocrrr. SAecr Mo)fier rrArrr perrb nr6o o npn-
MeHeHtrI{ Moro[a Byre, m,t6o o6 ognonpeue]ruBrx [lrerr.rbrx r.ra6nroAenusx Conn-
qa u JIyHr,r, fiorAa rrocJleAr{rrr cJlyxurr (craHllaprHoli aseaAol"r)) Arrr onpe-

AeJIeHufl [poaparlHoctlr aruocrpeprr [3J. B nacronuqefi pa6ore ]\rrr trprrl{crrrrJllr
o6a eru cnoco6a.

flplruerleuue r{eroAa Byre rcer,:1a raI{T B cc6e oracnocrr, Brrecerrr{fl crrcrer{a-
rrrqecl{ux ornn6ort flpu cyruecrBo]ra]rrrr{ cyroquoro xoAa npoapaqHocrrr arMo-
c{epu, ,qame ccJrlr ua6rrogenufl ncAyrc.s no o6e cropoHr,r or MeprrAlraua [B].
Hponae roro, aror MeroA upeanuuafino rpyAoeNrox u rpe6yer coBepmeHHo flc-
uoft, ycroit.Iusorl iloronbl B Terrelrr{e Bcero ,qr{fl,

'Ia6.ta11a 2

l:{ara lIa6rIolleIttIrl COrr f{ara raO.rrogerrna COll

2SIVIII
4lrx
5/IX

t0lIx
lTIIX

i 953

1953
t 9s3

t 953

1 953

+ 0"t.34
+0 .29
+0.33
+0 .34
+0.31

24tlX
25llx
30/IX

Llx
2lx

1 953

i 953

1 953

I 953

1 953

*01n.31t
+0.33
+0.28
+0 .31

+0 .31

Cpearree. . CO, : + 0"'.32+0":01

Mr,r cuoralr npoBecl'r{ ua6rro4eulrn Corrlqa r1o N,rerogy Byre gnn l\ccrrrtr
gnefi. PeayJrr,rarrrr ou,rx rra6:rro11eruii nprrBe/leHri n ra6n. 2. Ila6nronefitrrr tr fix
o6pa6orna BeJII,Icrr colrepuorrrro alraJrou,rrrHo r.rar[r{l\{ ua6nrogeuufM rrpr{ orrpe-

Ilerreur,ll aneaAnori RcJrr{arrrnrJ Cornqa B 1946 r. ([3J, crp. 135).
Ta6.n. 2 noxaar,rsaer Bcc6r{a yAoBJre"BopnreJlr,Hyro (jInr rrero4a Byre)

BHyrperrHlolo cxo/uril{ocrr, nlreatrtocrpepHrrx rIBeroBBrx Dr{Br.rBaJreHroB Coruua.
Cpeguee BIIatlelrtrre AilrI Brrearx{ocr}epuoro uBeroBoro ar{Br{BaJreHra Connqa,

olpeAeJrer{rroro r{ero,r(ol,r Byrc, [oJryrrrlilocr, paBr{6r},r (n uarrefi qneronolii cl,r-
crelre):

C611 : + 0\26 -l- 0"101.

B ero ena'relrltc yx(e BBeAeIIBI lrofipaBxrl Ba nJrr,rfrrrre pacccr,rBarorqrrx or{parroB.
I{anrz 6rrnn trpoBeAer.rr{ Tarr}Ke onpeAeJrcHrra grrenuori rrpoBpaquocl'il

uo ua6nro,qer{r4flM Jlynrr, norra ee r,r Conrrqe Nro}rrrro 6r,rno na6nro4arr oArro-
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lupe\{errl.ro. B orort cJryrlna Jlyrra, ItaH y}rtc yl{a3brBaJrocrr Br,Ituc, I,IcloJrrr3yercfl
I{aH cralrAallrllaa 3BeBAa, a B}rea'rr,rocrfepuuii uBCToBort 0rrBr,rDa/re]rr Conuqtt
onpeJIeJrflercrr aHaJrorr{qHo roN{y, rran DTo o6r,r.rno AeJraercfl AJrrI BBe3A. OA-
rraHo Ha6JrroAerrrrfl Jlyur,r I{H0M cr,rJrrrrro Barpy/IrrcHbr tr3-Ba Toro, r11's ee ro-
DepxFrocrlraf rlllltocrr, Jlr.rrtrb l{ea}rarrr,rrcJrr,r{o rrpcBbrrxaer frpnocrr rfoua ue6a,
If oerouy [prlxoArIrctr Hox{relrcrrpoBar]r aJrer{rprrqecr{rrr{ rryreM o{r[exr or
r[orra ue6a rra BxoAc ycrrJrr{rcJ]fl. Mc'ro4 Tanoi.{ rtolrrrcrrcaqfir{ y}He 6r,rr ourcarl
Har{II paHee [3] u lrr,r He 6yAeu 3AecF, Ha rreM ocrarraBJrr,rBar6crr. Vnalneu roJrr,-
rto, rrro .qJrfl BBel{crrr,rrr r{ Br;rBCAcnnR Jfynr,r ua 4lra{parrfDl no arrEMynaHTa-
pary IraMrr 6r,rlo npeAycMorpclro clleqr{aJlbHoc nprrcloco6,rletrue Ha mTaruBe
I{oporraJrr,rroro 0Jrer(rporirorouerpa. flpu ucpoxoAe or oArroro cfu,nr,rpa R Apy-
iroN'ry [poueAypy ltoNlrrclrcaqurr rrpr{xoAr,rJrocb noBropflr6 sarroBo, Tar( nart pa3-
nocrr, o:r6pocoR raJrrrBanoNrerpa na rllorre, lurfl paarrBrx rfraasrpon, 6r,rna cnranr-
}TOM BCJII{ITA.

Ila6nroganuct uo oqelleAr'{ BaxoArrruan ,IIyna (orrono uoc;rcgnei,r uerneprll)
l.{ BocxoAfllr{ee Connqc, IrpI{rIer{ DCer/Ia rra SHarrr.rrctrrbrrr,Ix 3eHrrrr{r,Ix paCCTofr-
r{trrflx, qro Bbr3r,rBaJro Becr,[{a cuJrbHr{e {lyHryaqr,rn or6poca raJ]EBa}IoMerpa.
I{oltrteucaqun {oua r.re6a n o6oprx r[nnrrpax rr rrcpecraHonna r[oroyMr.rox(r{reJ]fl
r{B o/1}roro (corue-rnoro) uorornenrfl B Iqlyroe (,ryuuoe) lr o6paruo 3aHr{MaJrrr
Mrloro Bpcr{eHrl. Bcc err,r rpuqfirrr,r rre [aBaJrr{ Bo3Nro}firrocrr{ upoBecrr{ 6orr,mlre
pagu ua6nrogeurall r{ rroaroMy AHeBHarr [poBpaqrrocrr orrpeAeJrrrJracr, Jrr4rrrr,

no IByM-'r'pelr r.ra6tro4enlrarr IIyHr,r.
fIony.1s11Ht e peByJrbrarbr orrpeAeJrerrr{fl BHearuocr{iepuoii BeJrrrqr{rrrrr Comr-

qa npr [oMor]rd ArreBHr,rx ua6nrogenlrrt Jlyuu lprrBeAerrbr s ra6n. 3.
Cxograuocrr, rra6Jrro4er{rrft B oroir ra6rrlrqe rre-
cnoJrr,Ho xylne, .rel.r n ra6n. 2. Oco6enuo orcxar{rr-
saror [a6nroAe]rr4fl 29 ceurt6pn. Boauo]r{no, .rro
3AeCr, cr{a3aJracr, rrepaDtrol{eprrafl rrpospaqHocrLl
aruocrpepu r Dror genr, (aar,ruyranr,nrrrl or[rlrertr).
Ecnn ue ilpr,rrrr,rl{arb ABa o'r'r{ ua6lrogenr,rn ro
Brrl{1\,raHr{e, To rrolyqc}rHoe cpeAHee c TorrrrocT].lo

Ao o[norl cotoii (r, o. c roqHocrr]ro 4o omzSrur
onpel{eJreur{n) conua4aer co cpeAr.rr,rl4 BrraqeHrreM,
rroJryqgpsuru no MeroAy Eyre. Mr,r rre craJrr{,
oArrar{o, nr,r6pacr,rnarr rrartne-rlr6o na6rro4elu,rn
lt rrofiyqr.rrfi Har{ cpeAHec AJ]fl olpeAeJreHrril rro
Jlyrre (c yqeroil{ BJrlrrHrrfl qeJrerrrrrBHocrlr aripa-
non):

Eepr upocroe cpeAHe" i:l;,I:,ff ,:';::yqeHH6rx AByM.n He,aBrrcrr-
MbrMu MeroAaMr{, [ofiyqaeM crreAyrouree sHaqeHue AJrE Br{earMoc{epnoro qne-
roeoro onBtrBaJreHra Coanqa s Hameft ctrcreMe

c6s: + 0\24_t_0q02.
flprso,qs oro B,aqeutre K Melr(Aynapognoft ctrcreMe tronaBareJrefi qsera

(crcrertae grrena), rrMeeM

Ta6,,rn4a 3

!ara naOrrclenna coH

:11/VIII 1953 r.
3l/VIII 1953 r.
29lIX 1953 r.
29lIX 1953 r.
29,rX 1953 r.

+0".33
-f 0 .3zr

+0 .21

{0 .2/t

+0.29
+0.28

Cpegrrce . C6u :
: +0*.28 +0m.02
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co: * 0"'.(15 -i- 0'n.05.

flpunc.ilcur,re Ii cIIClrer{c ,flxtoncorra - N'IopraIIa ;1acr

Cgt : + O"'.74 l- 0"''01r.

Bc[olrnnaq, qro cor"[ac]ro rralrr'rr\r oullelcJIeHl{srr [3] a6conro. Hag r{c}ItAy-

r{apoAHafr r[oronrrayarr,ItaR Bc],r1ttrll]ITa Conttrltr llaBHa -l-4.''88, ]Iaxo[1II{

gtr t[o.rorltur[n.rccrtoii lrcin]lt'rrapoilrroii Lrr'o Il0[IItII,lHbI 3]tclrICIIlI0 -l-5.,It3.

r5

mt/0

000 450 +/00 c

tDrlr..2. 1lo.:roirtcrtttc Clo.,tttlIa IIa AlIitt.parIIlc iIBcr-cBcrItltocrL l)rrclril

flonyuenHrrfi nonaga.reJr, rlBera Conuqa Ha?fiercfl HecltoJrrr(o SaBbImeHrIr,IM

AJrfl er.o ctre11rpaIllHoro tuna (G4); oll coorBercrByer sBeBAe GB rnasHoft

rocrroAoBarerrEHocrrd ([7 l, ra6t. L4).

Tenepr, Mbr rrMeeM Bce Heo6xotrr{Mbre AaHHbIe AJrrr paccMorpeHlrs rIoJro}HeHI{ff

Colrrla Ha AtratpaMMe UBer - cBerrrMoctr, Moxno socuolrleonarbcfi AJrfl Eroro

AByMff ArrarpaMMaMlr, [ocrpoeHHBIMIa SIreHou [1] u ,(xoncouoM I{ MopIaHoM

[71. flepruii crpozt ee trJrfi rforonuayanlHblx a6coJrlorHblx BeJrr{qIIH, a Bro-

pble - Arfl {ororpa{uvecKux.
Ha {zr. 2 npunegeua Ar{arpaMMa Srrena c HaI{eceHHr,IM Ha Her{ troJrofite-

Hr{eM CoJTHIIa ro EaIrrI{M Ha6IroAeHltaru (O). fopuaonranbrrafl alepra coorBer-

cTByeT omu6xe otrpeAeJleHl{fl IIoI(aBareJIfi IIBera, B ocHoBHoM o6ycronnenuofi

omra6xofi peAyItqI{I{ [pu rrepexo4e H cl{creMe Moffi,qyHapoAHblx tronaaareJle}i

qBeTa. flo uamuu [aHHbIM, Conuqe pacloilalaerCfl IIpaBee I{ BbIIIIS nocfie[o-

BareJlbrrocrll, BbIxOAflIrIefi' ma o6nactra cy6ll{raHToB'
(DI{|. 3 Aaer qacrr, Ar4arpaMMbr qBer 

- cBerr[Mocrl Mopraua II AE(oH-

CoHa A;1E 611fiBltllx x Coauqy aBeBA. pTa AI'IarpaMMa IIoI(aBEIBaeT. ropa3Ao

6om,mufr. pa36poc Toqe6, HecMorpff Ha BecLMa 6onrmyrc ror1ggcrb Ha-

MQ
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6.nrc4cnuii Drl4x aBTopoB, rrollrBoplr{AeHnyro crrcurraJrr,}r6rr,ur riou'r'poJrrrr.rr{l,ru

na6rrogeuianrrur Xrirmuepa. 3gecr Comruc orta3brBaercrl Jrelr(aur,rl,r Ha Bepx-
rIeM r{paro nocJreAoBareJrr,rroc?l,r B ec rrpoi{cJrax. TJrrrcpccrro, qro Ar4arpar{N{a

,{xoncoua r,r Moplarla coBCeM He rrorrai;r,rBaer [eJreHrrtr r{a BerB],r, flpu-
qlrHa pacxolnA8Hrrfl D IIoJ[yqeHl{r,rx paSJrr{q}rblMtr aBTopaMr{ [uatpar{Max
IIBer - cBerlrMoclL ocraercfl nona eue ncscuol-"l. 3Accl, Heo6xo4r4Mr,r flonoJrrrr{-
TeJILIIBI0, Becbl\{a TILIaTCJII)IJr,Ie, OnIiC,r(eJIeII[fl ]I801'0]l Tr IlCJrr4trrrTr 3Be3/I c
x ol) olllo oltp elc JIesIlIiI{n p a 0 cTofl IrI{f t{t{ .

3''
/t4g

o-E 
oo

o B-
8o

oo+
o

oo 
oo 

oo

r/00 c

@ur. 3, flonomeune Comqa rra Ar.rarpai\{Me
qBer - cBerr{t\rocrb .[xtorcona u Moprarla

9ro me Hacaercfl Borrpoca o rloJrolr(eul{lr Conurla }ra Ar4arpaMMe rlBer-cBerl{-
MOCTB, TO HaM Ha?fieTofl BO3MO)r(H6rM yrBep)fiAaTb, qro B cilyqae clpaBeAJrrt-
BOCTZ AeIIeHtrfi paooMarptrBaeMofi Ar4arpaMMr,r Ha ABe BerBlr oHo 6eaycnonuo
Jre1ItuT Ha Tori, r{oTopafl Br,rxoAr4T tr3 o6ilacTn cy6rtrraHToB.

B saxnrc.regtre fipunortry r{cxpeuuroro 6narogapuocrb MJr.HaytrH, corp. 06-
oepBaropur{ n. H. Paqxoacxouy Ba ero 6onrmyro [oMorqb B rrpoBe[eHr4r4 Ha-
6nlo,qenufi r rax o6pa6orne.

l{ena6pr 1953 r.

t 05,0

.lltrrcpitl.yl)a

Itr g g c rr. .\p. J. Llz, :l4l , 1950.
C a I <1 c r'. Ilalt,. r\nl. 105, 1r1r5, 19i18.

li. 1I rr ri o n o B il. I,Iau. I{pr,ruorroi.i ac,rpor[rra. o6ccpn. 4, lIlt, 794g.
11. 1i a p rr r rr it it. r\nrope(rcpar ilrrcccpraUlrrr. A;nra-A.ra, 19117.

Il. 1Initolron, Ii. It. IIrrnorroBa. tr4an. I{pr,nronorii aorpodlra. o6ccpu.
,t. t, 83, 7947 ,
B. Hrxoror,
41., 1952.
Johnson,W.
B. Hr.rRoHoB.

t. 0.
2. W,
3. 1i.
l,)

5. B.
t,

6. Il.
9,

7. Il.
8. R.

E. Ii. II rn ri o rr o Ir a. llau. ltpr,nrcrrofi ao.i.porlna, o6cepn.

i\,I o l g a n. Ap. J. I17,3ill, 1953.
llro.rlrr. -,\6ac'r'1'rrau. o6oopn., .lt$ 1zr, 1953.



AI{AAEMI{fl }IAY}I CCCP

],I 3 B E C T II i] IT P LI M C IT O 11 \CTPOOIISI,IqICI{OII OE C E P BATO P I.I I1

'1'orr XII, 1954 r.

O HAJII4tII4I{ IIbIJIU I{ IASA B IU@OyBHLIX TyMAHHOCTRX

I'. A, Illalirr,, B. iD, Iccae, C, -8. Ilune.outrcTt

$ 1. IIpn flor,rot{r,r Rarrcpbr 640 lrm (]t:1,4) n xou6nraqulr c HpacHLIrI rI ]neJIrriIM

r[r,r.nrrpolr rroJryqsll6y fiororparflrlr 1r r.nanerapnr,rx, 20 Drrlrcclro]rlllrx (B)' 18 orpaE{a-
1'eJr6rrr,rx (C) n 3 r),uauuocrer,i crlerralrHoro rrr-.ta (E I C)' llvr rynaunocreli E, E + C

r1 nJrarreraprrlrx peSyJrr,Tarl,I rrSrreperrr{f IroBepxrrocrllllx flprtocteit m, rI mg c ItBaA-

parrrori ilrr{rryrr,r, a ralt}r{e peAyullpoBal{}rbre 3rIatIenI'Ir' mo (Enn Ho) il fiiD (ocno6om-

Aer.rlrrrre or BJrrrflrrflfl FIo) npeAcranJrcllt'r B r:a6;r. 1 n 2. ['eay;mrarrl r{3rreperrrrft mu Atn
rylraunocrcli C 1;rr pa,rrrllx paccrorlllllr"r or BBeBAr,r npeAcraBJretru n T'a6;r. 3.

$ 2. Ilo;ryuer:r,r (ropuynu (2) r (9) [rls flpxocrl'r cr[cpr'ruecxoft orpaxta'renrIIofi
ryrrarrnocrlr co ares4oli B qclrrpe, a ranlne rloplryra (13) arn orllolrrerll{u rrpr{ocrI{
orpaxarerlLrroill lr euttcclrorrrr o fi tylrarrllocTrr.

$ 3. I{a6nro4aeur,rli rpa4lrerrr rrpHocrrr B orpaEtareJrrrrrbrx ryrlal]ItocTfix, noB[ArrMo-
rvry, trrerrbrfle, qer[ Aaer rpopuyna (2) . Boartoxtno, qro B pacnpeAenelllru flpRocrlr B r{a-

Jrer.rb(rrx ryrr:lrnocrsx 6o,nrmyro poJrb r,rrpaer 4urjr([paHrlnn cBera BBo3ALI (<4lrfrppaxqroil-
nan nopona>).

$ 1r. CortocraBJrerrrre tnq rr. t?t,D AJrrr oNrrrccrronnrrx ,qrrlpfy3rIr;Ix LI rIJral{erapirLlx ry-
Iranrrocreli (rlrur.. zr) Aaer [Jrrr 6o.rree lpHl.rx ryuannocrefr illrHefir]yIo BaBI{crrllocrt,

trlu:7t1o+ 2,79 + 0.09 (15), IIocne4rrceI(orra3brBaer, qro AoBoJIbIro cnnblrr,rft HenpepLIB-

urrft cnenrp B Dtrr{cor.rorrrrLrx ryrralrrocrrrx o6nsan B ocrloBlro}I aro[IHotIy npo4eccy-AByx-
(roroHuouy r,r3rryqellnlo c rreracta6lulllloro ypoBlrfl 2,5 (25 - 1S) ,Cpanneulre apxrx
n c;ra6rrx .racrefi B npeAerrax orl{eJrr,rrbrx ?yr{alrHocre!: (t!ur. 5) r o6ulelt IraxoAlirctl
B cor.racrr,r c (15). Coo.r.uorreur're (15) ranrxe npaBtrJrr,Ho npeACIta3r,IBaer nopsAol{ rla-
6lro71aclrorl r4rrrerrcrlBrrocrr,I Eeupepr,rBr.Ioro rrBrryqerutg r cunet qacrlr creltrpa flJraue-

rapHlrx ty,r,tauuocreir (10-'z H S/A) .

$ 5, Eo:rrlrefi rracrbro npr{ocrr, ar{ficcr{o}ruLrx T'yr'rauuocr:eii (1i) na IIecr{onr]I{o ne-

Jrlrrrrlu rrpeBr;ruaer rrpnocrr, orpai{tareJlblllrx ryllaunocrer,i C (ta6"n. 1 tt 2), n ato o6r-
flor.rrrer, rroqelr)r co6lro;laercn nurrefinas BaBIrcrl[{ocrb (15) Menrgy nxd Lr tno I 6olee
flpfirrx Slrlrccr,rolrrrLrx TytrarrrrocTrrx, ccilll Aa?ItC TaII llrleeTcfl [LIJIeDafI noltnoueu'ra. .(efi-
crllrreJrr,rro, gnr 6onee c,na6r,rx errrrccr'rolllllrx tyuatrrrocreit Ha 0[t. 4, n riotopux ilu-
TerrcrrBr.rocrr;I IrenpephrBrroro r.r3,rryqeur,rrr, o6naaunoro IIblJrrr Ir gnyxrlotoruolry lr3iryrle-

tilIIO,,r{e.rlaloTctr ollaBr{IINIr,rlrrr, trr,I IIrreeNI cIICTellaTrIqecItoe oTI(JIOIIeHIIe OT IIpAUOft

(15) - peaynrrar BrIIrfiII[fi nr,rnesoft rto]IrolretrrBr.

$ 6. A.nn Br,rEBJrenrrE altuccr,tonnoli xapar{replrcrI,IHr.r B ryrla}Ilrocrfix, ocBerqaeMllx

BBeBAal\{r{ 82 - 85, nJrorrrocrr, raaa AoJr?r{rra ilpeBrirrr&Tb 30 - 50 cNl-5, uro srlaqlrreJrbHo

6otrme cpe11Heii rrJrorrrocrr{ raaa B arrrrcctrorrnlrx ryl{aHHocrnx, accoqllllpoBarrfiLlx co

BBSSAaME O-80, floerouy orcyrcrBrre alrrccrosttoii xapafireprcTl{nr B orpa}ItareJrr,HBlx

TyMarlHocTflx etUe He roBoprrT lrpoTrrD Ea"rrIrqI{E B Errx ra3a o rlJror}rocrr,Io 12lt cu-t
(nfl.rrengax(15cu-a).Brpex ryNrarrHocrfrx E+c (ra6n.2 u rlrr.4),ocneqaelrrx
aBe3[ar{tr 82-85, Mhr rrr{eeM rlJrorrrocrr, 1n3s 2l).60 cn-a n rapn4y c srrrM Becr,LIa 3Ea-

qETeJILHyIO IILIJIeByIO HOI{IIOHeIITy.
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$ 7. IIc.rrrar fipoBocrrl r'palrr, rle]rt/ty orrurocrror{rrrrrNrrr 14 orlla}r{arorrhurJr'rrr ryMarrr{ocrrr-
r{II, uO II HoJILSfI IoROpI'IrIr B Ha0Tofllqoc Bpcx{fi o oALIIICTBe IIx npl{pol(bl. B gefiCtnur0,nr-
Ilocrr{ trrIcer N'recro BccBMa cJro}I{IIafI lr paarroo6palrlafi Iiaprr,rua B3alrr{oorHolrrefir{fi raBa
}1 Ilblnll B aII]ICCIIOHIILIX I1 OTpa]I{aTeJIbIIIix TyIIa}IlO0TrIX: OT IIOJIIIOTO ilepeI{C[II4BaHLttI IaBa
,1 flbrtrIII ].I Brlellpefillfl Tei\rrlor"r IIarcptrII B a]\Irrccrforrlrl,le ryMafiHocrr{ ;Io pacnoJroEteHrrtl
pfIAor.I 6oJrbrrllrx [Iac0 racosoft r nr,r,nenofi trareplfi,I rlJlr{ Aa}r{e, BoBlro}fl1ro, orltcJr]rrrofo
oylqeOTBoBaEIl[ faSoBrrlx II [LIJIeBrix ryl,ranrrocreii. Xorg B ocrroBrrotl BIrAl.IMbIc paBnLIqufi
ilremAy 3r,rllccl4oIrrjl,Itr{Ir Lf oTpa}ItarefiblruMr{ Tylrsrr}rocrrr}r[ r{arr 6yAro tr r\{o}r{no o6.r,ncRrtt
(aa uclrnro.rerurexr Eenoroprrx ncnnaorr) pa3flr.rqaelr rer\{neparyp u a6corrornarx BeJrrtqtrE
Bo36y?r{Aalou?Ix 3BeBA, }ro, IToBITAI{r'roMy, 3AccE rmparor po.rrr 11 Apyrrrc rlranroprr, o6ycnon-
,rreurrr,rc npupo;1ofi Baar.nrocBrr3rr tylrarrnocrerl r{ BBoaJI.

Boupoco HCUpeprrrBHor,rr43trryrrcur{rr /{l.r{{yaxrJx ryr,raur{ocreii cBraau c prAoM
BaEtHr,Ix npo6rcM. B 3rol,i crarr,e r{EI xoreJlr4 6ur pacclrorperr, cBrr.3aur{r,re

c 3Tr4M BOrrpOCOlr CrleAyronlr{e npo6fieMr,r:
1. O lrexautr{ilMe, ornercrBenuoM Ba o6paaoBaHrre rreilpcpbrrrroro cneHrpa

r grrfrfvanr,ix ryManr.rocl,flx.
2. o uanlr.rr'u,r rrBIJrr Ir DMrrccr{oHHbrx ryMaHHocrflx, c oAr{oft oropo}Irl, r{ raBa

B orpaxaroJrrrlrLrx ryMarrlrocrrrx - c [pyrofi.
3. B nartoi,'r crelcur4 DMI{ccrIoHHbre r{ orpa}HareJrr,Hr,Ie ryMarruocrrr N,ro}r{Ho

cqr.rTarb oA,rHar{oBbrr.rkr rrIr]{ paSr[qH6rMr{ IIo cBoeii npupoAe.
Bce arw Boll)ocrr, oqenr4[]ro, TecHo cBflBaHLI Me]r{Ay co6oro, a rar{}fie c upo6-

rrerrolt naanuo4eiircrBr{fr raaa rr ilr,rJrrr,
Pa6ota 6aaupyetcn Ira ,4oBotrrb]ro o6mupHor,r na6nro4a'renb]roM Marepr.raJre.
flpo6reua ulrrcrrcr4BHocrr{ TyMa}rHocrefi B ilyqax Ho r,r n rrefipepBrB]rorlr

ctrenTp0 paccMoTpeHa Tar{}rte B TeopeTr4qecHorr acfieltTe.

$ l. HAEJTIO[ATErThrrbIr,i MATEPI4AJI

(DororparlrupoBaHlle ryMaHHocrcti npouano4rrJrocb rrplr uoMorrln crerocrrJrb-
rroft 640-unr r{aN,reprrr ?': L.1t c AByr,rfl (irarr,rpanrlr: KC5 na rrJracrr4Hxax Iulcrmon
I{ogan 4.03aE (o6nacts 6300-6600 A, arprfertrunuar rrrprr]ra A).:22161;
II c )IteJlrr,llvl r{trnrrpou rtlua OGt ua Agfa Aslro Platten Panchromat,isc}r
(o6tacrs 5200-66004). CnultHu rrprrBrrarrBaJrr{cb r(nue(poranr,nr,rlr lrso6panre-
Hr{fM ilo.naprroii o6lacru rr B peAr{r4x cryqaEx - ]-Ineng r.r, RpoMc roro, c,r.aH-

,I{aprr{BoBaJrlrcr, ;ra6oparopHr,rM r.py6o.ruurl,r crarr;1aprr{BaropoM.

Ang natngoii ryMaHllocrr{ 6ulo ualrepeuo (ripu noMo[]r,r rforoo;rcx,rpra.re-
cnoro'Mr4nporporouerpa llericca) or 4 [o 10 unacruuox, rroJryrre]rHrrx c r{pac_
HbrM rr lHcir|brM rllr;ntrpaulr. Bcero uanrepeuo 125 rracrrrrroH. Onpegonenue
rpl(ocrrlCra6BIx TyN{aIll{ocrcfi, uacTo coclaBJrflrorrlrrx rolhno L0-20% orflpxocrr{
{oua llc6a, gono;Ir,rlo cJro}l(Ho n He)/Ropenuo. Eonr,moLr BrrrrMaHr{c o6paruarocb
Ha yrlcr pa3rIIltII,Ifl rfoua ua rlJlacrtrHl{ax c ryMa}rr-rocr],ro r,r rroJrrrpnoii o6nacrr,ro,

B rtantgoii TyMaHrlocr.tr r{BMepFIJrocb lrecrtoJIrrl{o ,uccfrrr{oR ,loq(}r{, oArrl4x }l
Tex irie rra nccx {ororpar[unx, u l1oryqarlllcr, rrpacrrric Qnr) u rne,rirr,re (zzn)
SBOBAI'IbI0 BeJrllqr'IHLI c t neagparnofi uruyrbr. [oBepxHocTr.rafl rrprrocrr, rrJrSH€-
TapHr,rx ryNlaHHoclefi noryveua uo nnerfiortaJrbHr,rM cHrrMr{aM c pegyHqneir sa
paSMep no /IaHr{ErM, npr{Re[eHr-rr,1M B r{araJrorc B. A. Boponqona-Benrfl\{u-
uona It]. Peay,rrraru uo or/{eJrb}rbrM ruracrrrHxaM cxoArrcg B rpe,qelax
5 }Iu". I{pulrcH. o6cepBar., roM XII 65
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O"',L-O'z.Z. Llro6u uepeBecrr'I ttb rt tns B tnd Lt ttta, Hytxuo ocno6o4l'rm,

r(pacHyl0 BeItrrIIlI{y OI BJII{flHUfl IIenpepLIBHOI'O ClIeftrpa TyMaHIIOCTTI, a }I{eJI-

lrylo 
- 

Or Bnuflnua Ho, I{orOpaA BIIoCI{T HeXoTOpym IIOJIIo B tlao6pa^-eUlte

rylraunocrn Ha llJracrul{Itax AsLro Panchromatisch, r. e. Hy}ItHo I{aIlrI'I

IrolrpaBrrrr L,m,. t Lmr, oaIeBI{ArIo SaBI{CfIIqI{e OT mr'-m.s' !,nn nr,r'rl'tcreIll(r

coo'r'RercTByrou(llx lIorpaBolt 6LIJI rtpe/{BapIrTeJILHo Irocrpoerr lrPa{lIH, afla.[o-

ri,r.lnr,rii Qvr, 4, r.ro uo apryMcr.rral,r nlr v. m.s, tr4s npnlronr.rneiirroii qact'Il 661JIa

orrpo[eJrcrra cpe[]Iafl Belr{arr{Ha nlr - tns [J]fI 3M]Icc[orinoir 1'y]IaIrHOCrI,L /lalee,
6r,rnlr trellcporrl:r crre{lroJrbrro loJrylrerrgr,re c o,r(rI}IaltoBbl}trl al{crtoSrlulrflMl{ fiapli
cnr{NrrioB rrecr{oJrr,rurx trpr{?rx rynraH}Iocrerlr lra unac'rfi]Inax Ast'ro Panchrotna-

Lisch c )HeJrrr,r\{ (rulr,rpor,r ll rixrnrrport I(C5. Orlromentte II}I'ICIICIIBItocrefi

uao6pameunfr ryMarrlrocreii loanornno ycraHoBlITL BJTITFIIIIIo l1o rta ]ItQJrrr,IIl

(r{rrNrorr <crar.r;lap.rnoii> raaouoii Tyr{aHHocru. 1{ait rIL)I{a3IJBacr pactler

:\. ft. I{r,rruepa [2], pacupe/(eJrcrrr{e a}reprull B r.Iertpepr,IBHor{ olIeltl'po ra3oBLIx

ryNragrrocrcii 6rnarto r( uDel/(e A0, Pacnpe/(eJrelll'Ie DIIeprI,IrI r] cBcrc, o'1'llallteH-

rlol{ l6rJrct,}Lrxttr rJacrlt{a1,tlr, c i(oc1aro.tnoii /1ng r.lalreii 3altaqrr roalfloc'i'Llo rali]rie

x{o}r{}ro rpr,rrrgrr, coBrla/Iaro[-uru c A0, l1oerouy IIIJ rpoAlono]I{IIJtII, rlro ctlclit'p

Rcox ryNrarrHocrei,i, coAeptrtauir{x l:Io, rrloxtno lp0Jtcra]rrlrE' HaIt (craH[aprnllii))

C)[(]q1'p aIuCTO Ia3OEoir TyuauuooTll, B IiorOIloN'I IIellpepLIBI{oC llllJlyqellIlC yCIIrtCIIo

(u clyvae BJrr{rrrurfl rrarnn) }rJrrl or}IocIircrlLrlo ocna6ncno (nnlraturc nuuuii [NII])
R nartoe-To rrooJro paB. B erol,r npeAIIoilolItoHI,IlI 6t rrtt Br,t'ttlcJlcltul Slltitlo-

tlrtfl tnr - ffis, Lm,,. tt Lnzn gn.;- pa3JllIaIHLIx OrXnoneHlrri or CI'aIIAaIIIIIOIo

olrcrtrpa. Ilyreu cortoclaBJrelrllrr orrrx l'pcx BerIIrtII'tII firlfl ollHol'o lI Toro ]Ito

oTl{r-roHe}Irlfl 6r,rna uocrpocua rpat{llltlccnl{ SaBIlClII{ocTb A??2," t Lnzr oT rmr-rrts,
r(oropafr rr03BoJrr.rJla R rralrrl[oM cJryr]ae I]DccrI{ coorllercrl}ylorql,Io peAylullIl.

B ra6il, t gagr,r [Jrfi l]cex I,rBN{epeHIIhlx cI\,ItlccrIo}IIrLIx ryl'lar,ruocroi'r,

20 nrrr!{yellnx lr /.t rrJrarrcraprrbrx, cpo11lrlrc roDepxl]ocrlluIc flprtocrrr c I{paOIILINI

r{ }rrcJr.rl,rr{ {rnr,rpaun, nplrBflBarr}ille r( rillacllori lr r[oronlrayanrnoir II]I(arail'I

.rioJrrrp6oi.{ lrocJreAoDarcJlr,ilocrr{ LtLr lt rno, I{x peAyII[l]oRaIrHLIc SIrarlellr{fl u'Ld rr ?nrl

lla3l1oc.r.!I trLu - lL1) rr rlrrcJlo tr3trcpcIIIILIx TotIeI{. ,l[.nn T yltanrfoc1'Cli 6olr,moro

paarrcpa [arorcg rill7r{c olJ[cJrt fio BrIaqeIiLIfl ;1nn rtatr6onee nprtoii qenrpanr,noi'i

qacrl,' 
,[. tr 6 "rr , r1 a 2

il y uau,uocmu co cfintuaHnbln4 c netanxpotl

NGC 1977

NGC 2023
NGC 7023

101n.1"

t0 .8
t0 .5

L|m.2
tL .6
LL .5

L)ltr ,5
LL .6
11.0

l|m,3
tt n
f f ,l

tt .5

-0n1, 
8

-0 .1

-0 .5

29

4
2

Ta6n.2 cogeltrttlrr
rpoM: NGC 1.977, 2023,

Ilentpan4uar
o6racm rya{alr-

IIOCT4
i

tl

re )r(e AaHHBIe [Jrg ryMaIrHOCTefi co cMemaHqblM gtreft-

7023. IIocneAHfifl ryMaHlrocrb cocrotrr II3 rIbIJIQBoro'

5*.
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IroJrr,qa, oxpymarorqero [pelrMyrqecrBeHHo oMr{ccr(ouHylo qeHrpaJrbuyro o6-
JIaCT6.

,(annrre ans. L8 orpa?fiareJrsubrx ryMarrnocreft co6panu s ra6n. 3. ,{aua
cpeAlrflff rroBepxuocruarr flpnocrB ryMarruocTr[ c ,fierrrbrnr {rnrrpoM u BeJrr(-

tu{HBr troBepxuocrnoft gpxocrr{ Ha pasluqHrrx paccrofruzrrx or ocnerqaronlefi
BBeBAbr (vepea 0.1 napceHa).

B cpe4uue BHaqeHr[ff rroBepxuocrnoft npHocrfi s ra6n. 1-B ne BorrrJrr{

uar6onee cna6rre qacrtr ryuaunocreft.
Izlauepenur ua rralrxpo{oroMerpe 6rrnn srrnonuenrr JI . fI. MerzH, M. IzI. Cu-

rar, E. I{.llocrxo, P. H, TlxcanosnM z O. [. IotnauAcxuu.

$ 2. PACqET IIHTEHCI4BHOCTII I{SJIyqEHIIfl OAHOPOAHOft [[,I.[EBOI,t
I4 IASOBOff TYMAIIIIOCTI{

Teoperuuecxoe cpaBueHlre flpr(ocrrr orpaxareJrrurrx r[ aMr4ccrrouublx ry-
uaurocreft no rro0rreAuero BpeMerru o6rr.ruo cBoArrJrocr H cpaBHeuuro yJrrrpa-
{uoneronoro rr Br.rAr{Moro lrailyqentrfi ocBerqarcrqrrx BBeBA, o6racuarorqenay
peartoe paBAerreuue gz{SyauHx rylraunocreft Ha

oTpalKaTeJrEHr,Ie rI 3Mr{cctroH}rLle IIpu ocBerqer.rlrn
I.Ix BneBAaMw 6onee rIoBArrI4MIr u 6onee pal{rrr,rMra, rle},r

81. Ile4anuo I'. A. lypaagnil 141 rrecrroJrr,Ho pa{u-
rrr4poBaJr noAo6nuft pacqer, Bue,qfl orrrlrqecnyro roJr-
uy lrylraHrrocTlt r4 r{exo?opBre l{pyrtre roc'l.oflHrrBrc.
Oguario npn ranoM rroAxo,qc x Ba,qaqe rcprrro.rcrr
rrcr{oropbre xapartrcpHr,re oco6ertnocrr,r, rralprtr{ep,
tartofi rarxnrrtli tfartt, .119 rrl]rroc'lr, nrrrenoii ryMarl-
Eocrrr lloBoJrbr{o 6rrcrpo rraAaer c yllaJrcHrreM or
BBeilAr,r, a rrprrocrb DMr4cct{orrrroii ryl,rarlnocrrr rl
lrpcAcJrax touu I.[II BaBrdcr{.r roJrbr{o or liacnpc4e-
JleHr,rfl r'a3a B IipocTllalrcTBe, Talt rlTll oTHOIrreI{I{c
fprtocrr{ oTpaE{er{rroro cBcTa rr 3Mlrccur,r cyIIIecTBer{_
Ho ;]aBi.rcr{r or paccrorrrrrrfl Ao BBcSAbr. IIe \,.rnurna-
ercfl npr{ eroM Tar{}r(e BJrrrflrrl{e pat,rr.r.rr-rotii rrJrorr{o_
cr'rr raaa, oqelrL raxtrmui rliaxrop n ororii npo6noue.

floarouy Mr,r AaArrM 6olec crporoe perueur{e rrar{
Anfi oTpaHeHHoro, Tar( I4 ,qJIE AMrl00r4orrHoro rrSJry_
qerrr{E ognopoguofi c{epr.ruecnoft ryuannocrn c aoa6yxAaroqefi aresgofi, pac-
rroJrolfieHrroft a qeurpe. Ha t clvr2 s roqHe,4 rylraHnocrrr paAr4yca s ({ur. l)
laAaer aHeprra (na egraulrqy glnu nonn)

,, 
"-E^: # B7(r') s-_A'n, (t)

qeurrfi, o6rrqno
orrtrcbrBaeMaa {oplrynofi fl.nanxa, & - xoa{{r4qr4e}rr oo"ot.q"rrrfl B TyMarr-
rrocrr{, paccqrraHHufi na 1 cm. flpzlreM, qro paccefr{ue B ryMaHrrocrtr r{Meef
raorpounrrfi xapaHrep. 0ro npz6n4rfierrrre Becr,Ma rpy6o; trM r{e yqrrbrBarorcs
a{{exr {aerr 4na npytrH'rx qacrzq tr, rJraBHoe, gr{{ppaxqufl Ha MeJrnrx

,y

()r,rr. 1.
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r{acru(ax, Aarolllr,rx ocrr0Brryro qacrb paccer{rr}roro ctsera. flocneAnuii e{{eHr erqe

cr,rJrr,Irce yBoJrrrqlrr r{olruel{rpauulo fpr{ocrl{ ri 3BC3l(e, xart y r[payrrro{eponofi
cocraBrrflrolrleii cne.rerurrl coJlHerrlrofi rtoponrr.0[natio pe3yrILTa? cI{J]LHo 3a-

Bl.{ cr{T oT rro Jro}rteHltfl 3 Be 3/IrrI B TylIarrII O CTI,r .

Llpn crarrac:ruqecnori o6pa6otrte r{arcp}IaJra JIyqmc rprl}IflrL paccerHI4e

r.r3orpoirHbllf, B oAI{I1 C1'epa,qrlaH B sroN'I CJIyqng paccel{Baerc n aonf. lnah,
r'qe a-anr,6eAo rrbrJrnllon (no ue ryN{aHHocrrl e qenou). Tlurerpupyn flBryrle]Ine

IUIOJIb iIyrIa 3))eHI,Ifl, IIOJIy111111 I'IHTeItCI{B}IOC1'r, BLIXOAfltIIeIO IlSJlyrl0HlIrI

1^ : 
5._ 

E*h fir-k(y*a) ay : *i; ,la^Q), (", r.i),

-r
ri(c tlyurtrlun

1'

, (., +):, ;a S 
'-"(*,!uo'"- ,ta

_Y

(2)

(3)

rpe[craBrleua rpa{u'recxu Ha Sr". 2 gttx paaJrtrrrubrx c or 0.25 go 3.0.
Onrusecnag roJrula ryMarruocrr
Aa sBeBAr,r r : ks Iuorrer 6urr
oueHerra npaHTsqecHtr IIo tro-
npacrreHuro 3Be3l(br, c yqeToM

o6Eero ralartrr4qecnoro uouro-

rqeHtrn. U (", +\ AoBoJrEEoU s,/
cJraoo BaBucuT oT .c trptr
0.3<t(1.5 rr iloqrtr He aa-

Btrcrlr or r rrpu 0.5<t({.
3'ro enaqur, qro B [arrrroM
r4HrepBaJre .c flpHocrb ryMaHIIo-
CTtr trOSTU IIE BABIICIIT OT ITOE-

qeurpaqtrtr trbrJrtr. 3asucuMocm

U (".!-\o, I ocegr 6maxa x\,s/ s
7

(+)- t. cn.oy", orMernrb, cro
\s./

_!_
uo(2) nageHrreflprtocrl{[porop[IIoHaJlr,Ho t 2 ,drrer'2, KaHI{IIoIAa npI4HEMaer-

cs. IzluorAa apxocrr, urrresoft ryMaurrocrr Bblpan{aror B AoJIrx flpnocru Jltrcra

6enofi 6yrraartr, troMerqeHHofo Ira AaI{HoM paccrofHlru or sBesAri /rs:'iu^(r).
TaH, cornacuo lepuunpynry [5], flpnocrb ryMaHrrocrefi noxpyranee[ flnes,q
cocraBJrrer oxano 4o/o spnocrtr 6enofi 6yrtlaru. lep[mnpyur cstrTaer, qro aro
rr[cJro, paBAerreHuoe na anr6etro, Br,rpa]fiaer [oJIIo [epexBaqeuHoro cBera, url{
onrurrec1yro roJrruy ryMaHr{ocTu. Cornacno (2)

\ 
-",'rr(- 

r'\
It.r.,-- 2 s " \" ,/' (4)

70

00 0/ 0z 0,, 0t/ 0l 06

/ r\
rlrrrr'. 2. Srrl'rcrrrrn tlr;rrrtultrL , \t, ;,

)\.rr'I pa3.rll.rrri]trx f



Ilo Bruenqar?Hy [6], AJrrI BBe3[ Ilneng Apg:1-"'.1- t"',3, noutlt Bce 3'r'o

notJIoIqeHIIe AOIIII{HO npOI{3BO[IITbCfl B TyMaHHOCTI4, TaIt HaH ]:taccToflHl{e A0

Iree - rropflAl{a 100 rrC, I{ Mo}I{Ho IIpLInflrb t panuofi CAIII-II4IIe. ITunl onyrr,r-

Baer rlorrrr.r Boe cItorIJreI{I'Ie, rlooroN{v i- = 0.05 - 0'1. flonaran s : 0'3,

Haxo[rrM nprr rloNrotlIu (4) v$wr.2, uro,[1/116=0.05, sro 6nlreno H AaHHLIM

fepUmupynra. CneAonareJILIIo, HlIBHafl tlpftoorb nrtnesOii ryl\,Iaul'Iocrl,l He IoBo-

pl{r o ee uatoi.t ortlr.rcct{otit roJrtqe.

flpoucpnrr, ylIoB,rerBopFIer JII,I (2) cooT'romennrc Xa66na

m* { Slgft: C, (5)

rAe ?irr,- BBe3Ar-rafl BeJrrrrIIrIIa or:nclr1aloulcii 3JleBAbI, A 
- 

paccronrltre or 3BeBAbI

/d
Itt) rraorroAarerfl, I- - Br4[r4MErrr yrJToRolI pasMcp TyI{arIHOCrI{' OnpeAeJIfreMLIr4

rpeAerrbrro cna6oii, flpr{ocrr,ro, r{oropyrc MLI Mo}I(eM pasr[qrlrr, ua {oue ue6a.

3'ra BeJrrrqr{Ha AJrrr orp&}r{flr0JrLrrrrx ryMaHlrocreft uo aaencI,IT or cBo}:icrB

lrrrcrllyr{errra (rpn gocrarounoi,t ertcroauqlrn) , a roJrLHo or r{oHrpacrHocrrt

rrJracrr,rrron (n ganuori cuenrpaJrblrort o6nactr,r). O6oaua.rrru rpl(ocrr,, coorBer-

c'rByrouyro paccrorrrrnro rr, qepc3 1r. Torga ua (2) Mo?r{Ho trorytrurl

rtga:T,*#r,l r'rqrg [i.]61 (z')t + f ,*[(+)'''rt, +)l , (6)

rAe BrJpalneHr{e R nBaI{lla'rrrr,rx cno6nax flparrlrrrrccnrr He BaBr{crru or a lr cna6o

BaBlrc[rr or r B Ilor]oJrr,rro urrpor(ux rpegorIax. Rroporl rrJrerr upanoii rracrr{

c rosHocrr,ro Ao nocroflHrrol-o craraclioro panorr -; fuI , rge M - a6co.nrotnan

ilBeaAlrar BeJrr.rrrr{rra ocnerqarorqeir 3neBAbI. Brr.ml'as ua (6) lranccr}roe Rr,Ipa?r{eHlre

rlgA:w*-LI+5-Ax, (7)

r,t10 ,41 
-IIOIJ1OUICHIIe 

CIIeT'a SBeBAbI Il TIr\I&IIIIOCTI,I, HaxOAlI[I IIOCJI0 HeI{OlrOpbIx

r rpeo6paaonanltit

,,,,. ; rgt: T,*{#+t(+')'', (,,+)]}- !* * zr2 -f currst, (s)

Ilor,roulcnr,rc R lrc]Itlr]e3lluoxrr rr]roc'lparrclRe yatrrr],rBarr, uc 6y[eu, ran r{aH

oHo oA[HartoBo RJltrlfle'r' ]Ia TyMa]rflocTL r,I Ha BRe3I(y I,I B OItOHqaTeJIbHOe RBr-

palr{eHnc noirler c nocrlir[llr1rn"ro* f , rrro rrpu lre6oJrr,mnx paccrorrrrnflx

rr6rJreBrJx rylrraHHocrcrlt cocranr.r'r ne6onsrnyro BeJrrlqtrHy. tr4anrerrengn s a A7,
cDflBaIIHr,re npnuort 3aBucrr\,rocrLro, Tanlrte rracrrrrrrro rtoxrlencr4pyror Apyr llpy-
la. B o5qeu r{omuo crra;arr,, rrro ecrr,r 0.3 < t <{ 1.5 lr a6conrornag BeJr[-
qurla ocBer{arcrqrrx 3BeB11 ]re orreHr palJrrrrrua, ro (8) He lporraBopevn'r (5).
B ro rite Bpel,rfr coorHorrleHl,re Xa66na rolta3brBacr, qro r, s, M, a B or[eJlr,*
HbIX TyNralII{OCTflX rre Oqerrr) cu;[r]Ho paSJrr4qaloT0fl.

finn cpaoueHrrtr c ua6lrogeuunuu y[o6uee upco6paaonarr, (2) ran, .rro6x
s nenor,t tlacr[ r,rr{err, paar,rocrr, 3BeBAH6]x BeJrl{rrrrH TyMaHr-IocrIr (c t xn. M-[r-

uyrr,r) r{ 3BeBAr,I

Ig r's' - .41, (e)trl - ala,: 2.5 lg 2n - 2.b 1g a t) (t, +) -t ,.,

71



TEe rt I[ s' BbrpaffieHr,I B MtrHyrax Ayr[ u .41 - trorJrollleEtre B TyMaHlrocrtr.

llocneguee BaBtrctrT or rroJlolfiel{trfl BBeBIIrI.

flonrayncr, MeroAoM, arraJrortrqHbrM trpilMeEeHHoMy Bbrme, MolItIIolor(aaarlr,
qro eciltr BBeBAa HaxoAETcfl BnepeAfi trJrtr troBaAIr trJrocnofi TyMaunocrrr, To

,{pHocrb trocJreArreft MeHbrtre (npu uaotpolrEoM pacceaunu), qeM ecJru 6sr aneaga

rraxoAuilacb s cail,rofi TyMaHEocrr[.
t{ro racaercfl flpnocru eMtrcctro}rHoro IrBilyqeHrIE TyMaHuocrr[, HanprlMep

B JItrHtr[I Hn, tO OHa paBHa, HaIt TISBeCTHO

(10)

rge rrHTerpar 6epercx BAoJrr, Jryqa Bperrtrfl B trpegeJlax BoIrbI troul{BoBaElroro

BoAopo[a, n 
-Hor{ueurpalll{fi 

aroMoB Bogopoga. flpu ueurpaJlbHol\{ rroJIo?r{eHEI{

BBeBAII (L0) naomno trpllBecrl{ It BrI[y

t,: *Sr,*, ('I'") tuoets,

t- : kn2,!,, (7'") lno2so n-(*)', (t0a)

ll{c .50 
- 

r,rcHrmee uts IIByx ReiI[rrrTH: paAuyca aorrr,I I{II rI paqrlyca ryMaHHo-

c.r'lri u garr,uerlmeu rrpr,{Nre}r, rrro ogrr nprrMeprro par}utI. (DyuxrIug alexrpouuoi,i

'r'rlMlrepar),pbl:

9*(?") - ArrbrSzexs ---Y=-(htmkT 
")"lz '

rgc Aur:0.43.108, bB paBlro uo Earepy r Meuaeny [7] (ruuoreaa B) 0.01

tpu T":5000o r,r 0.089 rrpn T": L0000o, Xr: #l , ocrarrr,Hbre o6ossase-

nr.rs o6brqulre.
C yuerou peror,a6ruaquft ra noa6yrn4eunrre ypoBEE paAlryc BorrEI I{oHItBa-

rlrrr B rapcexax ro Crpcurpeuy 6y4er [B]:

-o,.n-2270u /,,,+ *2
s,, :1u - "' 

', 1"1 ,'ltlal-t-)- n 3

(1 1)

(12)

Ecnr rae He Houqerrrptrpyercfl r( qeurpy, ro troBepxuocruar flpnocrs ry-
lrAnrlocrrr rroqrtr He BaBtrczr or paccroflrrtrff Ao BBeBAI,I. floerouy cpaBlrzBarb

oTpa)fieHlroe u3fiyqeEtre rI gMuccr4oHHoe Mo?nuo ToJrF,Ito AJIfl oflpeAelerrEoro
paccToflHrlfl, a rre B cpeAHeM.

Ornomeuue lfuTerrcrrBrrocrn orpaxe]Jrroro cBera H euuccvu. rroryqtrM xB

(2) r (10), BaMellfln .Bt,(f) ee Br,Ipa)ileuner u uctronrayfl (1L) v (12)

'tr: c.(r; h*(oo)''"
r\ L

-)--.!- crrr, (1i)s/ y',-(+)'
l'I1e )" /'1r s Bblpallierrll B car{Tlril{eTpax,

c,(7'")- 100.56 .1.2.LO'5+r 3" rr- --)--(2nm,t:)"t', :;:^:lvd 3.(tU.1018 gAr2exz lf b, (7'")

:1t.4"10'7 +,
22700 7/ tu' .r

ur,(r) :10 r T-;(rmz - r)

).-6Y1 (q U (i,

BO
/d



Bcnr 7',: 10000o, To Xu :L.745, Da:0.089 u Co('l'")- 1.86.1023; trpu
7'n:5000' C"(7"): t.t5'1023. Cna6aff 3aBl4clr^,rocrr, rroaBoJrflcr rroJlr,3orlarrcff
oI{Hr{M Blraqen[etI 7'e.

(DyuHqnn U (7') npeacraBrreHit lra

{zr. 3 rrsi : 4000Au). : 6000A.
14rtrepccrra cna6as easr{crruoclu tl '

or 1' rlpw T > 1.5 000", a .reu 6onec

itJIrI 20 000o, oco6eHuo Ans cruer)i
qacrll cleHTpa.

$ 3. IIEITOTOI'bIE SAtrIEIIAIII{,I OB

OTPA}ITATEJIT,II bIX TYMA HIIOCT'IX

O6 ocnosnr,rx oco6eulrocrgx o'r'--

l)alriarcar,IrrJx I yMarrltocr cii :uolrru,,
lIoJIytrl{Tr, I,r3BccltIIOe npCACTat}Jler{11 0

rr3 reopr'lu MoleJrr{ ogrropogloii cr[c-
puuecnort ryMarrHocrrr c ocneularouleii
luRea gofi , pacr r()urolr{errrroti n qe ulpe( $ 2 ).
B rle r,ic ror,rrerrE Hr,r x ryrra HLr oc.l'rr x r{bl
I,TMEEM 3 }I AIIITEIbIIIrIC OI'JII,III trIfi BI] ABII -
cr{r{ocrr{ or lreairr,HbIx ycnoRr.rr?, n rac'r-
ITO(11'It I} 3ABIICI,IN{OCTI,I OT TIO.ltOiI(EIITIfI

3RC3;ibr OTrroCtrTeJrr,Ho Tvx,raHlIocTr{.

(Dur. 3. Sua.resrs Y1 (7) 
"tnx f 

:4000 A
r I :6000A

Ha6.rro4arenr,srrrl MarepuaJr (ra6n. B) rroaBoJrfler cyArrrb B r.raBecrHori
crerreHr4, fiaH Br,r[oJrHflercfl SaB.ACtrMOCTb trOBepXHOCTHofi npXOCrZ m1) OT A6CO-

nruTnort flpT(ocrE sBesAbr r,rJrr4 or $yuHunu r*287(T) ra or {vuHutrr{ paccrofl-

Hvrn *U(",1.)o< r-'/. [civr. {opl,ryny (2) g 2]. [.nn ]Ao6crna cpaBHeHrrflrs \, s/
npeo6paayeu tpopuyry (9), nnegn a6conrcrnyro Bertrrrnuy BBeBAbr

(14 )

r/(e ;1 : {.16'L07 - 
qrrcrro nB, Mr4Hyr n t cropaguano. flnn cpegur4x ycrro-

naft (s :7., r:7,, ct.:0.3) trpr{ r' :0.2 fic tn- ll/I : [4n,.2, {,r.o B opejlr{cM
cornacyerofl c EaHHbrMrr .ra6n. 3.

Bctegcrnne cnoxrnoli crpyltrypbr ryMalruocreit lr paauoo6paaran ycnonnii
u0;I{}r0 l'oBOpIITL Cltopee JIIIIIII, o HaTIeCTBeH}IOI{ COIIJIaCI4II C pe3yJIEl aTaMI{

ItJIr{ orlpe;le;iel.ruotli 'reopcru.tccxor"r },1o1(cJrrr. COuoc.ran.rigf pa3Jrr.rv}rbrc r.\,[4arr-
HOCl'tl /'IJIrI BLIr{C}IeHrrfl SaRI{cI,Il{ocll[ lnx o't a6cofrro'rrroii tseJII4TII,IHLI i]ReBIL
rreo6xo4uur-r uo rrpariuei.i Nrepc cpaBr{r{Barb 1'orrr{r.r rytr{arrHocrrr, poll)rql,rlioRan-
HIJe r( o,'lllolry paccroflrll{Io i' or BReBAT,L I{aH rI cJrellouaJto o}rt4/{arL, Ililrr-
llepot{fl ts,qeol OqeIIL ReIII{Ita, HO TeM I'Ie MeHee IIa OCIIOBaI.ILITI. Dl-llx l(alrHllx
MO?HHO cr{a3arb, rrlo rto xpar?ueir Mepe ABC r-ratr6onee fprrl,rc orpa]r{areJrL}li,lo
TYMaHHOCI'1I aCCOUr.f14pyIOTCfr OO CBepxrrrralrTar,[r 

- rr6rrreBaE ,t'_\/r{anH(}c'ft,

tn -. Lt: 2,5 lg (2rt)-5-2.5 lg aLl(,, ,)+ ,., lg z'.s - ,li,

t9,

Y(r)



H ceBepy or NGC 65tzr c HD 1.64514 cA7, a NGC 2068 co aneagofi

I{D38563 (M7BB), a6conrornas Berurrrrua Horopofi paBrra -3-.3.:
C gpyrofi croponsr, s ra6r. 3 He somnn oqeur, cfia6bre, yffie [oqrz Her{BMe-

pr4Mhre orpa)fiareJrl,Hbre ryMaHHocru c mu{14.0, noropue 6ommeft qacrrro
accoquupyrorcfl co BBe3AaMr{ uenrmeii a6conrornoli Ber[qr4Hbr (Hnacca

B; - Be).

[ncuepcur, ftoropar HaMeqaercfl B cBflBu c nenoropoft Banr{ctrMocrbro m1)

ot M, Aorrlr{Ha 6utr, ognofi rrB rJlaBrrsrx [pr,rqr{H IJrE I[cnepcnv. B cooruo-
mcrl4r{ Xa66.rra,

B lrurepuperarlrllr orpalfiareJllrrblx ryMar{uocreri cyrqecrBeuHo rari}r{e Bbr-

EcErrlrrr, r{ari MeHrrercf l4HreHcprBHocrr, c yAaJre}rrreM or ocBerqaroqefi BBeB[r,r.

,(nri o4nopo4nor? cr[epzuecxorYt rvuaunocr]. c ocBeqarorqefi anea71cfi ts rleHrpe

vlreHbruerrne fipr{ocrrr AoJr?nHo 6rrru oc 7'-'1,, fleficrBrdreJlr,Hoe pac[pel{eJrer{Ee
aaBLIcr{T or prrAa xputu4H z n oco6ernocrl[ or orHocr{TeJ]r,Horo rreJrorreHrrg BBeB-

gu. Tan, HalprrMep, ecJrrr BBeBAa HaxoArrrcs rro8aAr{ TyMarr}rocrr[, ro M&ncE-
MyM rrnreHcr4Buocrrr l(orrlr{eH 6rrru na Henoropor\{ paccrorrHur( or qeHrpa, a BTo-
pofi, 6onee ocrpuir lraxcrrr{yM - B qerrrpe, trB-Ba 4r${rpaxqrr. O6pauaacr
r( HameMy MalorrucleHHoMy Marepr,raJry, Mbr gelicrnure,nblro HaxoAr{Nr BHaqpr-

TeJrbuoe paanoo6paaue. Tafi, MaHcr{MyM flpr(ocrrr rrooAaJrr, o? rIeHTpa ua6nrc-
,qaercfl n nr,rrenofi ryMalruocrrd ft ceBepy ot NGC 6514 m s NGC 7023. B pe,u-

HI4X CJlyqaflx BbrflBJlfler0rr aor4MMerpl[fi, ItOTOp)/rc ]rOEt]rO r4HTepnpeTr4poBarb

naH peayJlbrar IraHJroHa unocxoft ryMauHocrl4. FIo s 6ommuncrse cilyqaeB
o6uapyxrsacrcff tra[eHr,re flpxocrr{ or qcHrpa rr ripam, s oco6cuHocrlr HaqrHafl
c HeHoroporo paccrofHr{fl oT 3Be3,4br.

Borsmeft.qacrr;ro rpa,qr4eHr fpnocrrr, rroBrrArrMor{y, MeHbrrre, qcM ero cre-
,[yer rr3 BaBr{clr\{ocrtr{ o( 7'-u/,. Boauo}fluo, vto D?o cBfBaHo c r{aJlplque}r

cBeroBoro AaBJrelrtrfl, orroHflrorqero [r,rJrr, or BBeBAr,r. FIeo6xoArauo BaMerIITD, rrro

s ra6il. 3ne norunu Aonotrrr,Ho rracro Bcrpeqarculuecfl r\{aJreHr,r{rre orpa}r{areJrb:
Hr,re. ryMaHr-rocrr( paBMepoM n 7-3', r(oropble rruorga rraarlBaror ryr{an'}IBIMTI

BBea[aMrr. Bommeft qacrr,ro B IIeHTpe trx ]raxogr{Tor{ AoBorrbr{o flpnafl BBe3lIa,

O.reur, qacro ranr{e ryMaHuocrr4 pactroJro)(e}Ibr B o6nacrnx, aaugtrrx 6onr,-
rtrprMr{ TerlHr{\,r[ TyMa]ruocrfluIa. Xapantepuoli oco6euuocu,ro err{x ryMaHHo-

creft, nonlr4r{NroMy, sBJlflercrl 6onrmoit rpaAI,IeHr flpnocrl4, flo xpaftueil nrepe

B HenoTopbrx cJryqafrx rroBepxHocTHafl flpr{ocTE SAecb ,qoBoJrr,Ho sHaqr{TeJrbHa

6tua calroft BBeBAET, Ho oHa rre Molr{er 6r,rm ua,lrepeua rrpr{ HarrreM lracmra6e
1 yrr : 4', B uacrgocl'fl BCJre,[crB]4e 6onsnroro rpaAilelrra npfl MaJIoM

paaMepe ryMaHr'rocrr{. O.renr BepoflTHo, rITo B Her{oropblx cJrytlarrx rpar[I-
eHT flpr(ocrr{ BAecr, 6onlme lrJrl{ Mrroro 6olrme, qeM ror, xoropr,tir AoJr}r{elr

coorBercrBoBarr, BaBr{cr{Mocrl4 t'-" l, . ,(ononrno 6onrmoe Horl{qecrBo
TaHtrx MaJreubnr{x rylranuoc'reii, rlx rroJro}r(eur{e B Te}IHbIx o6ract.sx rr

a oco6eunocrrr, BepoflTl{o, 6onrurof,r rpaAlrerlT r,IHTeI{cIrBIroc'trr - Bce . aro
BMeCTe IaeT r43BeCrHOe OCHOBaHtre BbrABtrHyrr, Irpe,qtroJroEteHtre o roM,
qro ubr rrMeer{ Aerro c 4rarp{ipanqueft ( r<az{{ipaxquouuofi Hopouofil),
fioropafl Mo?fler 6rrtr agecr 6oaee e{{er(TuBl{a, qeM rlpocroe orpamelrae
u. pacceflHr{e. Oguano, .rro6rt orBerr(Tb }ra aro, rpe6yercn ctrequaJrluoe

I{CCJreIIOBarrIIe.

'i4



$ 4. O MEXAHT4SME, OTBETCTBEHHOM 3A HEtrpEpbrBHBIIA CIIE](TP
AMI4CCI{OHHOI4 TYMA HHOCTI{

flnn nstanneHlrfl upl(poAbl HenpepbrBHoro l,raJryqell,n )r{eJrareilbHo colocra-
BIlTr, noBepxHocrr{bre gpHocTLI TyMaHHOCTCft n nyvax I{o u n HerrpepbrBrror,r
u3ryqeH[tr. Baaupyacr Ha rlameM na6nro4arenbHoM Marepraane (ra6n. t), nu
corlocraBl{Jrl( ua {rar. 4 cpe4ulre uoBepxEocrHr,re flpnocrr4 oMrrccrroHHbrx ry-
uannocreft r ry.rax H, r.r B Br{Byartnoii o6nacrr{ HefipepriBr.roro crcr{1,pa.

flna rex ryr\{auHocreii, y xoropsrx spnocrb rleurpaJrbrrofi qacrra \rilt4 atacryr,
frrt

uutd,yla///z/Jmd

(Dur. 11. Conocran,neaue flpnocrrr oMrrl:cr{our{6rx ryuauroctefi B 3Be3AH6rx
BeJrr4qr.{[ax c t naa4paruot lrnuytu B fiyqax Ho(m) tr Br.rByaJrEr.rofi .racri,r

Eerrpepr,rBrrol-o cneHTpa m?r,

l'o'rHr - cperlllre ErraqeHI{B AJrrI TyMarrtocrr,r, Hpecrl{I{fi - gnaqettrlll [JrE ,IerrrpaJl],-
nr,rx ooracreft ryMaHrrocrefi, .pTIy#x;#T#pHEre ryMarrEocrrr, HBaAparr.rnu --

6oree 6luenofi x noa6ylnlarculeit anea4e, BaMerHo o"rr.rrur.r or cpe4neir
fpltocrl{' Aalorcfl, ItpoMe cpeIIHI{x rpHocrefr, TaHEte flpr(ocrrr ,qJlfi orl4x o6rra-
reft. CorepmeuHo oqeBrrArro BbrffBJrffercg nruefiIraf BaBracrrMocrE Me)ri Ey me u
rur. Coornolrerrrde MeffiAy nxe w. mo Mo)Her 6rrrr upe4craBJreHo npanofi G yrno-
aurra roe{{uqr{errroM t (rcnnrouafi roJr6r{o 6onee cra6ue ryuaauocrra):

tn1) : md + 2.79 -F 0.09. (15)

[Ja6nIo4aenryrc ,4l{crrcpclrlo Mo]r{Ho crrr,rrarb rra;loii, ecJrrl rrpr4HflTl Bo Brrr,r-
r{aHl{e yMepeHHyo rotlHocrB ua6nrogeur,rri, rleyqreHHoc Brrr,rflHr,re ceJrer{TriBHol.o
r{e?r(sBe3Arrofo rrofrrorf{e}rr.rf i{ BJrr4flHr{o nlrnr,rIti INIII 6548 n 6584A,

/4

/3

/2
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Tanag AoBoJILHo cli)orafl ruuei"ruag 3&BrrclrllocTn fIRJrfIeTcfl, orIeBII,[,Hor orleHb

cephcSTILIlI aplyl,IeHToil B ItO.rIL3)/ 'lOIO, IITO OIIIIH I'I TOT }I{e MeXaIII,ISM flBJIfleTCfl

orBe'r'crBeHilLlr{ 3a lrSJryqerrr40 Hari B Ilo, rart rr B HerpepbrBr-ror\r clertrpc.
,?'rru goitaal,rBaercfl, rITo Hetrpepl;IBHoc IrBJIytr61llo cBfl3aI.Io B ocr'IoBrIoNI

c nafiilx,rr{-To aToMIrbrMIr nepexo[ar{rr. Fla6,rro4ae}{afr ltapTr,rlla ]Irr B I(oeM cny-
rrac }rc lrolr{cr 6r,rtr, o6gaaHa paccefl}rIro cBera nbrJlr,m. Bcnlr garne npcAcraBr,rrr,

ce6c, .11'6 B paSJ.rr{qHlrx T}'rrar{rrocTfrx rrJroTrrocrt, rrbrJrlr rI IaSa pa0rer lrpolop-
qlIo]ra.rrrrrro, To, lrrllt refr{o rroriasarb (cx{. $ 2) , rrnreuc-uBIr(lcrr, IIo tr nenpc-

plrBrroro l,{sryqeHua 6;,Acr lreunTlcfl Becl}{a pa3Jtrtluo (nepnan crr"rll;Ho 3aDIr-

clrr o'r I?, BTopafl oqellf, MeAJIeTIFIo IIsIIeFIflOTCfl C ynellt.rolrr.relt t).
LI'r'o aro coorr-rorueHr,re I{c o6fl3aHo llrltrrr{, Br,IAHo ram}I{e r{3 Toro, qro oHo

xollortro yAoBrrerBopflcrcrr raF(lr{e 1r AJlfl nJrarlerapH6lx ryllaH}rocreii, ]{oropr,rL"

r{art Mo}r{Ho AyMarL, oliopee cuo5ognr,t or rlbIJIIr.

'J'anult o6paaolr, r{exarrr43Nror'r, orBercrBeH}IIJNt aa na6lrogael,rr,rii nerrpepur-
unii cncHrp, Moryr 6rt'r't,, rto ttpat:ineil llepc B 5oree apnrrx gfl(p{yanlix ry-
x4aHrrocrflx, ToJrE,rto rtarirre-1o aroNtlrblCl ulloqcccr,t. B cBoe Bllelrt{ yntc 6r,rno

rorta3ar{o, qro rrportcccbl, IrprIBoAfIn(I{e ri o6pasonaurrto ua[IeHoBcltofo IioI{TrI-

rryyMa (:;axnar eJrerirpoHoB Ira rpcrnii yponeur,), cno6oilno-cno6o/{ur,re lrepexo-

Jlbr, saxBar, cnsaanurrri c orprrrlareJrbHbrMrr lroHallrr BollopoAa I1-t, llalr{e
ri coBorryrrHocrr,r HC r{oryr o6rncru,rrr, l lle6oJrrrlloii lIoJrIr na6nrcgacuoti

llrtcncrrBHocrr,r Helpepr,rBEol-o cilertrpa B unanerapI.ILIx ryMaHlIocrflx. I-Io

A. U. Itrrrnep n 1950 r.[2], a lpnirctei'rrr rr Cirrrrqep n 19'-rt r. [!]] \'ria-
3a[r, qro Haprrltry c nepexoAo]t 2P -- lS, orBercrBeHHLI],I Ba Lo, ,qoJrxtuo

rlr'rcl'r, Irccro /IByxrlrororrnoe u3Jryrrclrrre, cnfaaHlloc 0 repexogorl c r,tcracla6r.rnr,-

Hor'o ypoBus 25. 3ro rrr'reHrro ror rrpoqccc, nplr norolroi\{ }IeilpepbrBrloc rraJry-
qeH14e AoJI?ItIIo CotlraBJIfl'l't, IIO IIHTeHCI{B}IOCTII OIpeACJI0I'IIIyIO ,{otrIIO Lql a TaIi}He

II, (rroutr.r lreaalrcr4x{o or (luarr.recxr,rx ycJroBliIl B ryMaHHoctxx). (l auru Hax

Ilai, rr HaxoArlrca B lapN,toHIIJr Ha6JrloAaer,Ioe flocroflHorBo paSI.IOcTI{ m.q - mt,
fir)Topoe xopolno ]]rrlflB,rlflercE ua r[nr. 4.

Eclu rLr,lnr, rrl),uc)'rcrByer n alrrrccr'roriuoii r).N,rarrrrocrlr, to o6aaanuoe eli
Hcr rI)oltrrrBrroe cBcrleIrIie /Io.TIlrtIIo 6r,ttr, o't Hoct.ITeJlrrlro BerurIio oI{oJIo 3BcBA},I u

5r,rcrpo nal{arr, c yl(arc}r1lor,r o'r ocBorllalo[]el;I BBeBi(LI ($ 2). Ecdrr ]ric rr,IJIrr

uc'r rrJrIro5nearlnoc cii creqennc otl0lrr, cJr&6o, a Ha6JIroAaeMoe l{eriperlrjlBHoe I,lBJry-
qen],ro o6flaauo gnyx{tor()Ilrrol,r\i rrBJ]ytlc]Ir{ro c l'reracra6rrJIlHoro yponua 2J,
ro coorrro[Icu ne (15) , r{oropoe yI(oB.rlcrBopflc'l crr AJrfI 6otree rprrr,rx ryMaHH()-

creri R coRor(yur.rocur (Ana irx 6o.rree nprtoii, rrper,rMyrqecrBeHlro rleurparruoii
o6nae'r'rr) , /{oJr}r(Ho yl(oBrrernoptlTr,cFr gna rtain4orl TyMa}I[oc?n B orAeJrrr]rocrrl

npr4 rrepexogc or 6onee rrpr{rrx roare}i rr 6oree cna6rru. IJa r[rar', 5 gnr pflAa

un6parrrrr,rx rylrarlllocrcii (NC(l 281, L976, 65L4, 6;23, 6611, 6618, 7000)

colroclarJJJcHLI BHarIeHlIg il1q rr mD, upllareu rorII{LI, or}IocflIrIIIecn ri oguori tr

'r'oii ;'Ite ryN,raHrrocru, coeAlrrrerrtrl lrpfrLlrliN{tt.

Opanrurlan rpr,rr. 1r n 5, uaxoTlr,rNi r{BBecrrroe cor.raclre. Bonr,moe orFtJIoHerIIIe

IInn NGC 2BL n 6,511r no:lro]H1{o cBfl3a}ro c BJrrrfl}rr4e,u [NII] Lril\t c o{r[enrou
I ILL-II,I.

llartoneq, orl,rerr.rNr erqe oAn]I apfyNrcr{T B uoJlLBy rlpaBr,rJrrrrroclrrr lrp}iBellerr-
rioii nsrme rrureprrlleraur{r,r Helpepr,rB}roro cnel{rpa. (lorlacno A. fl. }trurucpy,
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pactrpeAercflne arreprr,rrr 1J ().) ;1:nr yi{alaHi-ror'(.) r,lexar{ri3[ra coorBercrByoil pac-
rrpeAeJreHr4ro aHepr'r,rr{ AJrfI 3Be3Ar,I c T :22000". Basupyrcr, Ha aroM !r }ra

nolyqeHr-IoM I.IaMI,r cllcArrel{ SHaaIeHI4lI AJIFI pa3}IOCTI,T tnz - ln\, MO}I{HO IryTeI{

Henoroprrx nr,rqncJrcnr,rli ouerlllTb I,rHreHCuBI{ocrb HenpepbrBHoro uaryqeLlurr B cu-
ueit qacrfi crrenrpa, orta]fierl, c)IioJro ), 4500 [, n nsrpaar{rh 0c B e[r4rrrr{ax

Or,rr. 5. Conocrasrenlle n1,d n m) xnx o6aacreft paanuvrofi
,spRocrrt 1 s el.rzcc[oul{r,rx ry[IaHl{ocrax

JItrHulT H6. flonyvaercfi BeiluquHa rropfl[Ha t}-r+, ,.. e. rropa4r(a Berurrrd-A
rrbl, r{oropyo na6nn4an flafigrx B uJrauerapHbrx ryMaHHocrsx [10]. 3ro ne
rrtoritet 6rrtr, uprauucauo cryrraftnocur.

Ha ocnonanr{r{ trBtrromerrnoro Mo}nuo cqurarr AoHaBarrHr,rM, qro [oBorbuo
cunsnrrfi EerrpepbrBHbri.i cuexrp s 6oree flpnrrx EMtrccuoHrrbrx gz{{ysHbrx rrr rrJra-
rrerapHbrx rvMaHuocrfix o6rsau, rro HpafiHef{ Mepe B ocHoBrroM, aroMuoMy
trpoqeccy-gnyxrlroronuoil,ry ltailyqerrro BoAopo]Ia c Meracra6n,nr,uoro
yponnx'2,9.

$ 5. O HA,IIIIIIUIiI III,IJII4 B AMI,ICCIIOHHbIX TyMAHHOCTflX

Ilpexge Bcero Heo6xoAI{Mo trpeAoTaBr{rr ce6e, HaHoBa Mo)iler 6rrrr uuren-
crrBHocrE HerrpepblBHoro cBerreHr,Ifi, o6flSaHHoro rrbIJIr{, ecJlr[ trbrJlb geficrnz-
TeJIEHO trpuoyrcrByer B aMr{cctroHHofi ryMaHHocrtr.

Boupoc o6 ornoclrreJrbHofi rrHTeHcr{Bnocrrr cBeqeHr{fl, o6saannoro trbrJrrl,
a rar{xe o Bo3MOrr(HOCrrl BbrflBrreHrrs nocJregnefi uomno pemarb nByME ny-
rfiMl[: Ua ocrroBaHrrr{ o6rqux coo6pameuufi r.r sa ocHoBarrtrtr cpaBHerrr{s naH-
EBIX Ea6ilIoAenzft. Tluterpanrraff Br{ByaJrbuarr flpr{ocrl, uurenoft HoMtroueurrr
TyMaEHocTI4, oIIeBIIAHo, AoJrrfiHa 6rrm uenrme nngraruoft flpr(ocTtr ocnerqatorqeft
SBOBAEr, Paauocrs Melr(,(y BrrSyaJrrHblMrr BeJrllrttrHaMrr BBeS,EBI /72.". r{ OTpama-
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TeJrBHofr ryr\{aHHocrz mo BaBmcvr or pgAa {anropon, Ho BcerAa ry}rarrHocrb,
oqeBrrAHo, 6y[et lrnoro cra6ee BBeBAbr, ecrlz Aa]fie trbrJr6 rrAeaJrbHo paccer{BaeT
caer. Flaupr{Mep, rrg na6nrogeuuft orpamarelrbHBrx ryMaHHocreft n flneagax
tr3BECTHO, qTO UHTETPAJIEHAE flPROCTI, TYMAI{HOCTEfr. AA 4 BEJIZqI{HI,I MEHbItrE

flpnocTr4 ocBeqarctrIrrx 3BeBA.
r{:ro xacaercfl aMnccr{oHHbrx ryManuocreft, To BAecr,, HarlporlrB, EpItocrr,

TyMaHHocrrr AorrxiHa 6rtrr, noo6rqe Mrroro 6onr,me BtrAr,rl,roro 6necxa BBeBA6r.

I4anyueuue n 6anstuepoBcnrrx lrLrrrurrx (a raxxte rrelpepbrBnoe rraryqeHtre B Bn-
syanruoii o6nacrw, cBfl3alrnoe c gnyx{oror{Hbrr,r r4a;ryqerrrrelr c ueracra6rnr-
Horo ypoBHx 25) annnercff rrepepa6oraunofi ymrpa{noner:oaoir paguarluefi
nos6ynr4arorqeir aneagr,r, B rex flpntrx ryMalrHocrflx, B noropbrx rrorJroulaercfl
Bcn rrouyrlupyroqa.s paArraqr{fl, paBrrocrr, MeE{Ay B?rArn{brr,r 6recnou noa6ylt-
laroqefi 3Be3[BI Ir rrHrerpaJlrnoft apHocrbro ryMaHrrocrrr AoJr]fiHa cocraBJrffrb
BaMerr{yro go.nro 6onoMerpr{qecnoft nouparxu . Ecnv nos6yxgaroqar BBeBAa

r{Jlacca B0 unu O n ecnu orpaHtrqrrBcfi uaJryrreHlre\{ B IIo, ro paar{ocrr,, Be-

poffrrro, 6yAer ne Menbrue 1"'.
TaHnlr O6paeom,, npl4 qloql,Ix paBHlIx ycJIOB?Iflx, B ToM qIrCJIe nptr OAI4Ira-

Honofi TeMrreparype noa6ym4aroqrrx BBeBA, cJre,{yer o}nrrgarb, qro flprrue oMr{c-
crrolrrrbre ryMalruocrrr [oJr]r(H6r 6nrr:r, unoro fpqe cpeAHlrx vfi:r. garxe 6oree ap-
r(r{x orpax(areilr,r{6rx ryMarruocreft egna rrr He tta 4n , Ero xacaercfl TyMarr-
nocr:eft B rIeJroM u o6'ascs.r'er tor Ha6nrogaer,rr,rli t{rarr (ra6r. I w 3), qro cpetrE

aMr{ccrloHubrx ryMaurrocreri urr HaxoAtrM BHayrrreJrbrroe .rtrclto oqeHb flpnux,
MemAy reNr rran orpa)fiareJrr,Hbre ryMalruocrrr fiBJrrrrorca roo6rqe cral:.;,t,rrtr wrw
oqeur, cra6r,rurr.

Ecnra apnan aMrrccr{oHHafl Tyr{aHHocrb cocrol,rr na raaonol,i lr nr,rrenoft norr,r-

trorreuT rr ecJlr{ rrprlufrr, qro trocre[Hflff anBr{BaJrerrrua cpegneft orpa}HareJrL-
noft rynranuocrr{) To B rleJrol{ rr BAecr, AJrg pa3uocrll arrrx noMlo}rer-rr Mo}nno

o)nr4Aar6 Brraqeur{e oRoJro 1t"'. Ectrrtt 6sr nrrnesag rtoMtrorreHTa no flpr{ocrpr co-
craBJrflJra roJrr,Ho 0.4 apxocrlr HenpeprlBnoro 4nyx{torouuoro lrarryqeul4s, To

aro Hapyurrro 6rr na6nro[aenyrc [rrrr flpltlrx ar{IrccI{oHHEIx ryMarruocrefi go-
BoJIbTro crporyro fipo[opql4oHaJlr,Hocrb r{e}HAy r,rsryqeureM B Hd tr B rretrpe-

pr,rBHor{ cnenrpe, r{ar{ orra Br,lflBJrfleTcfr na {zr, lt. fia,rlee, ro o6cro.stenrcTBo,

{ro oAHoMy n roMy }r{e cooruomenrro (15) y4oBJrerBopflIor 3Aecr, r{ ,rprrre sMr4c-

ctr[o]rHBle, rr nJraHerapEbre TyMaHHocrI{, IloltaSblBaer, qro paSfluqr{e B coAeprfia-

Hurl rrrrJrtr B Hrrx He Mo)fier 6rrrr cnorr,xo-uu6vAr Bgaqr{TeJrbnult. Boo6rqe rxe

rrpuuflTo crruraTl Ha ocHoBaur4rr rrer(oTopsrx coo6panteuuti, uro B rrJIaHeTapr{EIx

TvMalruocrfx rrErJrI{ ner. VsurnrBafl BCe Dro, i\{o}nno rpy6o oqeHLIrB, qro B flp-
rtlrx aMr(ccrror{Hr,Ix ryMaHHocrflx o6flBauHoe rrbIJIr{ Herrpepr,IBl{oe LrBryqeur.re

Ire ToJrbno cocraBJlfleT oqeur ue6oJrbruylo Aonrc o6qero uaryqeHrrfl ryMaHIro-

crpr, rro, BepoflTrro, He r{eHee qeM Ha 1-.5 cna6ee gnyxrforouuoro u3flyqeH1rfl.

OAgano Jry.rme Bcero o6parrrrbcfl HerrocpetrcrBeHllo H [aHHr,IA( na6nrogenr.rft.

Cornacuo ra5n. I uorepxnocrHafl flpnocrE, ueHrpanrnofr o6nactlr B rlepBblx

nsr:u nara6onee Rpxux aMtrcctrouublx r)'r4aHuocrsx NGC !"976, 6523, 6618,

66{t u 65L4 p.nfl HenpeptlBHoro uaryqeHlrfl B Bll3Yarruofi o6lactu mu, ocBo-

6om4euuag or Brtrrftlrrn LIo, paBl{a 6''.8, 10".6, 9".8, t'L*.6 n L0^,7

(ncpegueu 9-.9) c ognor,i rnagpatnoir Mnlryrr,I.
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C 4pyroii cropolrbr, o6parqaacr, x ra6n. 3, Nrat uaxo/{nr\{ BFIatIeIIue m,, 6tlaz

BBeaIIlr [Jrfl cpeAueft otparriarenrnoii rv]\{aur{ocrn orrono 12'l'5. flpeguo,notrinlr,
qro raxarr ryMarrrrocrb c nolepxuocruoii apHoct'trc l2'!5 rax IrJrrI 1111nqg BHo-

Apeua R ueHrpaJrr,llylo qacrl, paccMorperlHrJx Brrrme 3r\{I4cctror.rHrrrx ryuauuocrefi.
Conocrasnfln na6nmgael,ryro rrp]rocrr gTg 14 o]r(u,qaeMyro nprtocrs t2T5 AJrfl

nr,rresoit cocrauJraloue-it, urr BI{ArIM, qro rrocJreAlrflfl cocraBJrfler Boero JIIITuE,

ortono tOo/o, I{ Rr,rrrBJrer{ro rbrtrrcBoii xouuoireni'Ll B Aa}rHoNI crtyqae rrpeAcraB-

Jrferctr rplrjllrr;rNr lr r{cHaAe}rrEr,ru. ]Io ena.rcril,re 1.2'l'b ol'rrocr,rrcfl fi ocBerqaro-
qcii aneage rrrracca B2-B;. flpu nepexolc or eneag B2-85 rt BBe3[ar{

O-80 Nrr;r lloJrlnrrsr ytrecrr, patsJrr{qr{e s LIx a6conroT'noii ancaAuoi,i ne.rTr,rql,IHe, rI

rraue rr,rJreBoe o6paaonaur,re r\,roir{e'r 6u,'r 6ygcr tta 4,--2"'np.{e, .renr 12?l}5.

O gp;:1sfii croporlbr, cJreAyc'r nplrirrrrr, rlo Brrr{Ma}rr4e, qro aMnccrlorlrrbre ryMaruruornl

R Cpei(ncM r{Ilofo AaJrr,IIIe, rlc\{ orpa}]taTo.r]LriLle, n, cJIeAoRare,IILHo, ITCJIeACTBII0

1{0}rt3BcsArroro lrourollleHrrfr cpe/I}rflFr frpr{oc1'L rri;rreuoii l{oN,rloHcrrTr,r D OM}rccr4-

olrHrrrx ryr\{arrnocrflx AoJr[{r]a 6r,rrr, lreulute. Ecrlr oHa cocraB.rlflol' ol{oro 1/3

rrorpepr,rBr{oro traJryrrc}rlrs aTounoii [pupoAr,r, To ]roJlIrafl flpltocrb EerpeprlBHoro

rilJryrreHl,iI uoBrrcirrcr{ nr,lrur r'ra 0']'3 cpaBIII,ITeJILHo c rerr, .rro ,[,o.,r;xrto 6r,trl,

JI.[rr cilyrtafl rrlrcro r]ailoBoro o6paaorraglra. flpn rpyALIoclrl yrlera Rrllalrlrri rr,tnr,tii

INIII u ccJrcrtrr,rBlroro rrorJrorqcnira 6ygcr rrc Jlerrto BLTrrIir4l'L rrbrrreR)rro cocraB-

Jrrrro[Iyro B ap]rlrx Dr{rlccrrolrr{Lrx ryMar.rlrocrrlx Aa}I{c D oroM cJryqac. Ilo ccnn

B3trt'r) Irecrtotrltto 6oloc c,1ra61,19 Oxrrrccllolrrrlrro r)/]lralrlrocrlr, R fioropoli ua6trroAa-

eMafl rrtrcIJCL.IJIIOCTI, Hclpellblllrrofo Il3rIyrIeIIIrtr, clta)r{cr'T, lrolflAIta t i.']'ir I,I

5o;u,urc, To AoJrFr nr,rnenoit nor\,IrIoIIcIrl'LI 6ylIcr rartafl ?Ite, r{al{ I,I I'aBoBolo

letipeprJBrroro ll3Jr)lqerrrrfr, I,1 Aair{c 6onrruc,. .[] orou cr;'r1;1g cool'Rel'crBYtouiaFr

lotrria ua {ur. 4 o'lriJrorrr,rrcfl rro oJ)AnHrrrc ua 0'l'7. TaItoi.i arftirert'r rrRHo IIoJr?I{e]r

rl r,Ifl11I,1'itLctr.

O6parrlancr rt AaLrHLrr,r na6nrogorlrii (rfnr. /i), nu,t Drl/Iutrr, tlro IUIrI lpltrlx
a\{trroclroirrrr,rx rvl,ratrfl.oc'reil )e L0".'7 lciic'rotlreli,IIo r\Ieor }ICcTo lrocroflEcrI}o
paltrroc'i'rr nl,d tr n1.11, a A.rrr 6oncc c,rra6rrx ryx,Ialrrloc:reti, B lrllcl{cJlax L(l'."l-
:12".t2, rra6nro,llae'lct BlratrureJILIraE ArIcIropcIIrI lr orrtJlolrcllIre or upll,roii.
lJ orolr )rqacrl{c lu,rclcpcr{fl Ir o'rrirorrenr,lc 3rrarn{Tenr,rrr,r (ganie ecJrr.r orlJreur,crr

o? rllex ualr6o;rr,unrx o'lrrJrolrcllrii,i, o rroropl{X pcrlT;6ylc'r' n $ ti) , r.r il'ro lrerr,-
en o6'r,acr-rrrrr, onru6rtal,l,r rra6rro,4errnii nln ,qp)rrllr{u rrprIrII{rI&r{I{. i['art, unun-
r{I,ic (,e,rrertrl4Bl{olo rorJIorrlcHI,rfI noo6ule Irc orrcHr, BIIaq}lr'eJlLIIo It IrllI,I }itlerc
CI'O I{O}r{IIO CItollCC O?fl!II(aTr) )ICIIJI0III{fl IIITItIBJIflIOIUCTOCr ua r!lrr, /r O'I'I(JIOI.TC-

lr4rr. /{eiic'rsr,r'r'c.rr,uo, yI\{eIILilrelrl{c FIITI{ocrIr ttxd rr tt'tu Tt.a r}lrr. /i rro r{epc

:rrepeil{eulelJllfr RrlpaBo rr Br}epx o6naano R ocr,roDlloLI \rlrcrrrlIrerIrlro [ro']I{ocr}I
Ir pa,3MCpoB ri\ril{arrnoc1 c". .l lo sllecle c lclr 6orcc cra6r,te r],r{aaHocrll GAccIl

rIBrrflrol orr l(o IreHoropoii. orciiorrrr rr 6o;rec fiflJreI{r,Ir4lI, Ili]fl rtolopLlX rIoI'JlonIe-

uno 6olr,rue. Cenert'r'irtuoc llorlroTrl0rtlto 6onr,rue l\Jrtt tt'tD, r]enl /{Jlfl tt?q, tt y\el
rrorJlorrleHrltr Dr,rBBaJT 6sr grrn rorrer{ B rrcpxueii rrpauoir .rac'r'lr rlllr-. ,1 6orr,lnee

crleu{clrr,re Bnr.tl, vox{ BrreBo. tlro nacaetctl BJITIflTII{fl rurrl.li'r [NIII , ro gur[r[e-

pelrqrraJrbr{Lrii or}r!ert'r a.qecr, noo6ule }raJr r{, rtpoil{e roro, nalt tre aauncnullrri
or I,rHTelIClIBrrocru rv\{arrrrocTt{, rpartrrrrreclru Ec noJl}ItcI{ BJrI4flTL Ira {opuy
npunoii na rlx.tr, 4. It'lar'r xamercfl, rrro ornJrolrcHllc ol npnl,roii n uepxueit

npanofr .racu,t rlrnr. 4 lrelrbule, rlel[ aro 1\{o}I{rlo 6r,rno 6r,r o}r{trAars, s oco6en-
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Hocrr,r ecJrrr y.recrb Brrar[rreJ]bHo 66nruyro a6colrorHyro Epnocrr, anea4 O-ts0
ro cpaBl{eHuro c 82-85. Iloarouy Bo3r{oxtrror rrro rrbrJrcBarr riol,rrroHe]r,r.a B

SMr4CCEOrrr{BIX TyMaI-THOCTFIX MeHL[Ie, qeM R OTpa?fiarcJrbH6rX, ]lo sce ]Ite ua
rpur, tL MbI trr\{eerr peaJrbHoe orrtJrorre}rtre, rr aro flBJrflercfl cepbeaHr,rM aprY11g11-

roM B noIILSy HaJItrtItrrfl rr,IJIrI, no rpafrucri NIepC B }rer{o1'opErx a\,rllccuorrr{Brx
ryMaHl'Iocrrrx. DTor apryrlellr ocIJoBaH Ha rpyArrbrx rlorouerpu.rcclrr{x r,r3Nrepe-

rrlrgx cra6rrx r{J[I o.reul, cna6lrx ]{rrrerrcmnuoolci.i, rto,r.opr,re r{rrorqa Jrtr mL
rreMl{oro crrJrbrree tpona rro.rnoro ne6a.

Boo6rqe rreo6xo4uuo IrpI'IIrflTL Bo Bnr4N{arrr4e, qro ycJronrrr{ cBoqcurrfl trBI-
JIeBEIX o6palonanut?, noBngr,tuoMy, oqeHr cnoeo6pasnr,r. llocne4neo rrJrrrrocrpr{-
pyercfl, Hanpplucp, Ter,r,lq16 ne6onsmue reMrrrie ryMauHocrrl paatr4.ruorl crpyr{-
Typr,r, BnJrorr, 1o rno6yJr, Ho?opbre rrepeAHo BHe.qpeHbr B 3ilfr4ccr{OFrHr,re ryMaH-
Hocrll, ocralorcfl 1'oN,tItEIMI{, naffie ecJrl{ oHrI lra,\oAfllcg Ha o.tcgr, tte6o71brlroy
ytJroBol,r paccroflHrrr{ or ocBer{aro]rltrx 3Be3A nnacca o lr 80. l{o rrprr oqer.rr,
6olr,mux aHCrroal{urrflx r{o}r(uo Ba}reulTr, rrrror/Ia o.renr cra6oe cBeqegrre Ho-
r{oropBrx r43 rar{r4x reMHr,rx ryMaH}rocreii. lloclc4rree, rroBrl/'Ir{Mor{y, o6saairo
pacceflIlrllo cBera rIEIJreBbIi\{I4 rlacrr,rqar{rr reNrHoi,t ryltaHuocur. Xorn M6I rr rre

[eJIaJII4 I,rSlIepeHr(t"I, ]Io pa3JrIlrlrlc B IrIrTe]ICr,rB]rocTrr Me2I{[y aTEM cBerreH?rclt
r{ cBerlelrr{elt 6onee rrpltux qacreli aMllccrroHHorli r.yuaunocrtr Mo}fier 6rru, no-
prrAr{a 5",, 3ro Mo}r{Ho Br.rAerr,, }ranpr.rNrep, s NGC 6523, NGC 2244, lC 1805
lI 1p. Or.nu.IHoii r,rfirloctpaqueii AJrs Br,rrtrecr{a3aurroro Mo}r{er cJry}Hrrrr Ty-
MaHHocrL Tpexpaa4enruas NGC 65L4 co aBeaAor"r IID 164492 rirracca 07 uo.r-
TI4 B rIcHTpe. O csoeo6paSlrlr ycrloBlrl-t Br.rArrr,rocrn orpalKareJrErrbrx rytraHr{o-
creii lronrer 6r,rrr, uomuo cy,qurr, Tartlr(c r{ rroroMy, rrro rrocrreAHue rre loJrbtio
6onrrueir qacrrrro oqeur, cra6br, Ho u oqeH6 pe4rrrr. B ro rpeua Hart upn6nn-
SUreJrr,Ho oAlra rperrr aeee4 o -- B0 accour{r{pyercrr c sMr.rccr{orrnErMrr ryMarr-
rrocrflN,rr{, Bepoflrr-ro, MHoro MeHrrtre 0.t.rucna aneaA 82 - BB accorlrzpyercrr
c orpalr{areJrrHr,IMl{ TyMaHrrocr.EMr4, rrecMorpfl Ha ro, arro rrbrJreBr,rx o6paao-
nanuii (cyAa uo MuoroqucflelrlrBrM rerrHr,rr,r ryt{aHHocrnnr) ropaaAo 6oJrr,mc,
qeM orI{erbHr,Ix, rtol,Iraltrrlr,I-Y, 6onee npnux EMlrccr{oHnrrx o6paaosaHr{i{. Oser.rt
BOsMOlnlrO, qTO Mbr rrMeeM BAecL pa3nrlq[e, [pr{rr[Hy r{oToporo cJre,qyer }lcrt&Trr
B paSJrr{qr,rr4 flpr{poAr,r BSarrMocB.sSrr Me}rtAy ta3oM, IlbrtrIbro rr sBeSAaMlr

O - 80, c oAnoii cropoHr,r, u B2= 85 - c lpyror,i. Ilpnxo4nrcfl csurarrcfl rar{}ilc
LI c reM, qro Hacr{oJrr,Ho ublJreBafl Mareprrrr ar}{exrueHa B or}ro[re]rutr frorro-
ruerrr{fl (n coornercrnr{rr c r[opuynofi e-r), HacroJrrno oua, rroBrrArrMoMy, r{e-
orp{erturnua R orr-rorxeurrr{ pacceflrrr,{E cBera. 3ro ecm oAHa rra rrpuqurr, ro-
qeMy rpy,qHo o6HapyxlrBalorcfl orpalfiareJrr,rlbre rylrar{Hoctn uoo6rqe rr uoqerr)/
rpyAI.ro o6uapyxtr,rnaerca rrrrJleBarr noMrroHeHTa B ax{rrccr{oHHbrx ryMarr-
Hocrflx. Erqe n nepnoii namefi pa6orc r{bl orMerrlJrlr, B cBflur{ c oqeuttoir oep:i:-
tteeo npe)e,a& Elrrr rrbrJreBort rroMrrogeHTbr, rrro Ha cHrrMxax B Hpacrbrx nyqa\
cocraBJrflroruarr, o6seannax rrenpepriBHoMy cuenrplr MeHr,rtre 10% t11].
Cne4yer yxaaarr, rrro rraJrrrqr{e ,t1oBotrrbr.ro crrJrbHoro Henpepbrnrorocrrexrpa
n rtbtJrt4 B BMlrccl{orrHrix ryMar{}Iocrrlx 6rrno orlreqeuo B. l. @ecennoffir
u ,(. A. Poxrnoncrrr.ru [3].

B fia.recrne apryMerrra o6rqero xapanrcpa B rroJrE,By oArroBpeMer{rror.o trptr-
cyTCrBrIfl I,TJIII I(aE{e Ir0peMemr(BaHr{ff raBa ,r trbrJlrr B HeHoTopbrx ryMaHrrocTflx
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r{Jrr{ B Hel{oroprlx qacrflx ranrrx ryManr{ocrert uornuo npr.rBecrr{ Ha6.lrro4aeuoe

ulror,qa ar{oMaJrbHo 6onnmoe [onpacHer{Ire noa6ym4aroqux BBeBtr. Tax, n qen-
rpanr,uoii qacrr l{BBecrHoii ryMaHnocrr{ NGC 1976 u Opr.rone M6r rrMeeM Arrfi
soa6ymgarorqer,i anea4r,r aHoMaJIbHo crrJrr,IJoe rroxpacHer{r4e rrax rro ornolrerrr4ro
rt HoprraJr-6HrIM BBeBAaM, TaHr4soo6qe [o orrromeHr{ro r( BBeBAar[ Tex E{e HJrac-

coB, Jrelnaur4x B MeHee frprtr4x tlacrfx rol,i }fle ryMaHHocrrr t121. C Apyroft
cropoHbr, I4sBecrrro, uro Tprolrrulep, a raHlr{e Mullxoscxl{ii z Eaage HamJrtr

u r.ruippaxpacHr,rx ryqax paHee Her{BBecrHoe cHorrJreur.re BBeBA n qenrpa.nr,nofr
qacrrr NGC 1976 [t3l.Cyla no rlrororpar[lru, a4ecr He BaMerHo cunomuofi Maccbr

TeMHOTO BeU{CCTBa II, CJICAOBaTeJIT,HO, rlMeeT MeCTO Z3BeOTHOe rrepeMeltrtrBaHl{e
raaa I{ rrbrJrpr. tr4uerorcn yxaaarrr4fl, qro u B rrexoropr,rx [pyrrrx ryMaurrocrflx
uoa6yxgarour{e BBeBAr,r rrcrrrrrrrBaror norlroqerrlre s caxtofi rymauuocur. 3ro
rrMeer Mecro, Harpr{Mep, e NGC 65l1ta s NGC 2244. Ho BAec6 B qenrpansr-rort

o6nacrn MbI r4MeeM crrJroltrHylo Maccy reunofi Marepr{tr, rr rrooToMy erle HeJrrBfl
roBoprrrr, HaH B cryqae Opnona, o EepeMertrrrBaHr{r4 raaa r{ [];IJrr4. O 6orruolr
TrorJroqeHrrr{ B rleHTpanrnoir tracrtr{ ryMaHrrocrtr Oproua ll o [epeMerrrrrBar{rr[
rrrrrtrrrr r{ raaa BAecr, Mbr rrMeeM rarrx{e pflA Apyrrrx ireaan[cu[a6rx yxaaanuii [14],

rlo nonpocy o npeo6.nagaHr(u oMldccl[orlHoro r.IJ]rr HenpeprrBHoro cler{rpa
B OTAeJILT{brX aIaCTflX TYMaHHOCTI{ MLI J,rMeeM OqeHL MaJIO IaHHBIX, HO BCe HtC

rarrr{e cryqar Mo}rrHo yr{aaarr,. 'fan, l,renecrrrafl ryMaHnocrr NGC 6514 co-
npoBor{tAaercfl B ceBepHor,l uacrr, Hart aro BrrAHo r.B ,qaHHBIx ra6l. 3, flBHo orpa-
xrare.nr,uoii ryl,raur{ocrr]ro. flonugr.mroMy, Mr,r He r4MeeM Bl{ecb pesyJrsrara cJry-
qaiinoro rpoenrr4poBalrr4ff, ran xan noe6ynrAarorqas BBeBAa uns NGC 651/r
(O7) u noa6ymgarorqafl BBe3Aa AJrrr ceBepHoii sacru (cA7) uaxognrcx npu6nm-
BllTeJrbllo rra oAI'roM paccroflrrrrrr. Hartoueq, orMerr{r\{ erle, qro flpxafl qeHTpaJrb-

Hafl qacrrr NGC 7023 fipe[craBJrfler co6oro B BHaqrrreJ]bnofi creneurt aMrrccrrou-
IryIO ryMaIrHocrE,, a cIa6afl BHeIrrJflE aracrb 

- orpalr{arelrrrrryro TyMaEr{ocTr,.
Moxtno yrBeplr{Aarr,, trro rrr,rJreBarl Marepr{fl rrpucyrcrByer B EMr{ccrrorubrx

TyMaHllocrtrx. Oopyn BBar,rMoornorneHrrfl Melr{Ay rrrrJrr,ro r4 raaoM, BepofITHo,
pasuoo6pasua. BosMo)fiHo nepeMemrrBaHrre raaa r{ rrbrJrtr{, BoBMo}r{Ho B}reApeHr{e

or,qeJrr,Hr,rx rr,rJreBbrx o6paeonaulrii s eM[ccuor{HEre ryMaHHoo,i.r{ rrJrtr [ax{e,
B r,ICr{JrIOqI{TeJr6HO peAHr{X CJryqaflX, Earr4qr4e ,qoBoJrr,Ho SHarrr4TerBHr,IX oTpa-
]r{arerrlrr{x ryMarruocrer,i napngy c ocnosuoft aMr4cctrorruoli ryuauuocrrro.

flocnonr,rty Mo)TrHo cyAr4rb no r[nr. 4, eepoxruo, cyrqecrByror r{ qr{cro
raBoBbre glr{{yaunre ryMaHHocrrr. C rporouerplruecnori rorrHtr BpeHrrfl [r{r[l{yB-
Hr,re ryMauHocrr{, Jrexraqrre Ha [pflMoJrrauefiuofi qacru Svt. 4, MoN{Ho rra3rr-
BaT6 raSOBEIMrl C Tar{I{M }r{e npaBOM, HaH trI IrJIaIIeTapHbre TyMa}rHocrl.I. Ho,
cyArr tro xapar{repy Smr.lt, B qeJro\{ Bo M}rorrrx trrB arr{x ryManuocreii neponr:no
I{MEETCfl IIbIJII,.

s 6. HAJII{qIIE IASA I] OTI'A]I(ATEJII]HLIX TyMAIIIIOCTflX

Boguolxuocu, Bl,rFrBJrer{ufl DMlrccmoHr{oro xapaxrepa ryMaHHocreft onpe4e-
rrflercfl nutnneir r:panuqeft AJrfi i\{epBr ?Mlr.IccLv, n2s. tJ.t'o6rr rynnaur,rocrs 6rrra
paBrtrqr.rMa Ha rramrrx clrr.rMHax B ryqax Ho, uepa EMr{ccr{rr gonnrna 6lrrr
paBr'Ia TIJIIT 6onrrue 1000. Momuo [or{asarb, qro B coorBercrBr{tr c vMeubrrreHr4cM
BoH6r rroEr{Barlr4r4 ycJroBnrr [,"]fl BEArrMoc.I.rr B ryqax II" .r.yMaHHocrrd
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c 8036y)fiAaroqer;l BBeBAoft xnacca 83, B5 r,r rro3)r{e AoBoJrr,Ho cnoeo6pasHr,r"
Haripnuep, I(Jrfl ryMalrrloc.ler,i co auea4oii B5 B ueHrpe r.r c rrJrorlrocrr,ro
npororroB lO c,r.r-3 Bolra r{oHr,rBauurr paBHa 0.22 uc, a r{epa aulrcclru 2100.
Veenlt.reulte Al{al,rerpa ryMaHr.rocrerl cnuue 0.43 rrc B Aa]rHor,r cJrytl2g rre Aaer
BbrJrrpbrrna B apnoclru TyN{arr}rocrr4. c Apyloii croporrrrr, [pr'r ArraMeTpe TyMarr-
Hocrr{ l{eHbrrre 0.22 nc rr npn roii irie rrJ]orr{ocrlr tL:70 cu-3 ara ryMaH-
Hocrb Italt SNIIrccrIoHI.Iafl ),lrre ue 6y4et pa3Jrrltrrlr{a.

C;rueqyer roJl,qepltgyrb, qro B raBoBo-nstnenoii ryMaHHocrr,r [orJ]olueHrre
rIr,IJrbIo ynrtpaQuoneroBoro rI3rIytICHI,Ifl SBe3Abr yr{c}rl,uraer Botry tro}Irr3aur,tr.
l)aceer, rtoropsri,r ilu,r He nprrBoAlrr{ 3Aecr, ronaar,rBaer, qro DTor a{t}eH,i trrl{eeT

6onr,moe BrraqeHtrre [prr .r1, )--2. Sanou ).-1 Henran.ar{crpaflo,rrrpoBarE, Ao npe-
AeJra cepuu Jlaiir,raua, rar{ rtan AJtr{Lra BoJlHr,I BACCT, }rerrbrrr0, t1gtr1 pa3i\,rep

rbl;rrlHon, ilorJroxlalou,nx n r[ororparpnvecxoii o6racrr,r. Ilpr,r6lumeuHo r\,roHi]ro

rplIHtITt, tITo rlorJlolucHuc L,, rtBaHToB v 2-3 paaa 6orr,ure, rre[{ }J Blr3yaJrr]-
uoii o6nacur. Torga [rrrJrb Brrr,rfler Ha Reflr,rqt{rr},s0 rprr rror.J]ouJenuu Ar)-L
Ecru nos6ylr{Aarorqafl BBoB[a r{racca B2-]15 rr 3orra noulr3arlr,rrr ,s0 cr,rJrbrro

yl,rcllLtueua, 1'o HepenHo ]ro]rier oI{a3arbcrr, rl1'o pa3}{cp ocnetqelruoii.racut,
ryr,Iaulrocrli 6y4et urroro nlcHr,rtle s. B Broar cJTyr1ae RHernrlflfl BoHa ryl,rarr-
Hociril, c(rJlr,I R nor,i npnc;,rcrlryor IIL,I;TIL, r;LrBolror, orlcBlIIHo, ltopaBAo 6onr,lrr:e
ocla6nerure a}'Irlccuol-IHoro n3ryqeHvF! Ir, .reM roti .Iacrr{ 1i, rtoropafl o6Fraarra

rrrrneaoir r{oNIlIoHoIITe. Bclo6rqe Il ralloBo-rlblnenol:i rylrallltocrrl, r.4e {aHrop
1Io1'JIOI(eIJllfllRJIfloTCtI otIOHr, CyIIleCrtseIIHbI[,I, IIeJtLStI ]loIlOpIllit, 0IrpOBpatlIlo-
CTI,I TYI,IAHIIOCTI,I B IYIIAX IIo. BOAUOTTiHO, TITO I]CJIEIIC,I'BIIC ETol.O B IIcfiO:I.opbIx
clyrlsrx x{br r,rx,recNr Jrururr rrflocxrlii or[rpcxu,rBrro u3fl),rraroulnir cnoii.

Batrtuo rol{rJellxlryrrr, rlro ilprr nJrorrrocrrr n<50 cnr-3 ryl{arrr{ocr6, acco-
rlr{rrpoBar'rEaf co Blic3Aoi{ 85, ue cl'roirier 6rrrr, o6napyiHer{a, HanoB 6u rtu 6tnt
ee pa3rIep. IIo lna ],ISrJecrrIbIx 3N,[rccE()Ir]rbrx rvl,raHHocreti, accoqr,rr,rpoBaHr.rbix.

co 3Ire3iIaN/tI{ O-]10, rJlotllocrs uporoHolr AoBoJIBTIo peAno ul,}cB}lrraor 50. Itlr,r
rle l,IN,IeoN{ ocrronasltii o}I{uAa.rr,, tITo rlJrorHocrr ripororrog n orpa}r{areJrr,Hr,rx
Tyt{arrr.roorflx 6onrure, rrcl{ B 0Mrrccr{orr}rbrx, rI B cBcrc eToro }re AoJr}t{Ho Ha-
Barrcfr lreolr{rrAaHHrrlnr'ro, rrt'o M6I uoo6rqe lle Haxoilrrr{ rl,rl{ccrro}rlrr,rx ryr{alr*
Hocreii c noa5yxigaroqeii anea4oii ll5. lUr,r uonrem c/{eral'b roJrbrro ro BanJtro-
.IeHtre, rITo B I{CCIeAOBa}IHLIX OTpa?I{aTeIIr,Hl,IX Tyl{afl}IOCTtIX C OCueularOrqeit

anea4oi.i 85 ecnlr rail r,r upircyl'crBycr, ro ero rrJrorrrocrb r{eHr,rre 50 aroMos cu-3.
Il llnen,qax r,16r rrr{eeN{ 6onee 6;raronpnnrnr,rii cnyuali ,r1la o6uapy}r(eHrrfl
I-aBa, ralt 

"ItaH AJIfl Cr{OlrJreHUfI 1V 3Be3A pa3Mell 3OrLr rroHtlsaqr.lrr yBerrr{qr{-

Baorcrr s {tY paz. C gpyroii cropoHbr, ryil{a}rirocrL n Incagax na6nroganacr,
uptr lIo[Iorqrr rr1eJleBoro cucrrporparla. Xorr [r{c1rel]cr,1rr 6tr"la oqerll nranoii, uo,

pa3per[aloqas c[0co6IrocTr 6rrIa 6rr, tepoR'rlro, [ocrarouuoii 4na ]rErrrBJreH]rfl

oN{Llcclrol{Iloti lrtutttt IJo, cclu 6u llnorr'roc.]; trporolioB n Jlrcngax 6srna ilopnilxa
t0-15 clr-3. O4uano ryx,IauHocrlr rr llnegAax rnrcrol' .rncro a6cop6quorrnr,rii
crrer{:rp.

f-(;rn ryuanuocrei,i co BBe3Aax,rrr B2-ll3 c uer{rlle r,tbr r,u,tecx{ 6onee 6tra-
rorIpI'IfITIIIJC ycJroBI{fI. B 3ToN,r cJIyqae Dilrllcc,rror-rrrurli xaltarrrcp,tyN{aHr-rocTr,J
l\{oii{er 6r,r.r o6r.rapy}rieH y}rie rprr nJrorrrocrrr rrporoHoB 30 cu-3. 3a lrcnnro-
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qerltreN{ cfly.Jaen, o noropblx peqb 6yAer BrlepeAtr, Tyr{arrHocrtr c BoS6yHtIarc-
qei,r BBeBAoii 82-83 rraBccrllr,r roJrr,rro Han orpalr{areJJbur,re, r4 aro rroga3r,r-
Baer, qTo B Hr{x :-1116o eollce rrcr ra3a, nu6o uJrorltocrb ero uenrrue 25-
30 cm-3. Sror npegea r{o}fier 6srrr cnnmen go t0-15 cm-3, ecJlu BMr4ccr.roH-

ur,ri,i xapaxtep ycraHaBJrr,rBaercfl crrenrporpa(rr4qecnr,rM nyrexr.
Ecnr,r uprarrnrarr ltJrrr aneag 80, Il2, 83 reMncparypr{afl rrrraJra rrpaBr4Jrrrlra

rr ueJrrrrrulra Ss.n'tu 71mr B0, 82 u 83 4ei,icrnurelrHo paBHa, cor.iracno [B],
26, l"L u 7.5, ro orcyrcrBr{e aMI,ICCI{oHHBrX ryMaunocrer',i, accour{rrpoBa}rr.rbrx
co BBeB,qaMu B2-83, rrpeAcraBJrflercr Bce-rar{trr crpauHEr},r, reM 6oJree.rro
rrrrcJro ereag B2-83 npu6lraanrerrbHo n 2.5 paaa 6onrme qtr{cJra ssea4 O-B0.
3ro uonruo 6r,Ino 6r,r o6'r,ncutlrL retrr, rrro rrMcercfl ropa3Ao 6o:61rurt crta-
trox Ir reMreparype u paAlryce rrprr repexoAe or B0 m B2-B3, areM aro rrptrur{-
r{aeTcfl B }racrof[Ice ]lpenra. B 4etcrrlrrcJrbl{ocru, BepoflT}to, rrMeer MecTo
o6paTnoe. lfoerouy xax 5y1'ro lraAo /Iorycrr{r6, rrro AeJro BAecrr He roJrrrrro
R BOSMOII{HOC'I'{X I,rO}II43flI{r{I{, HO rr .B TOr{, rITO a00oqutrpoBalrlle oMr{ccl{o}Irrrix
ryMaHHocrerf ronrno co BRCB[aN{rr O n l]0 o6ycnonneHo eI]Ie HaHr{tr{rd-ro nptr-
tltrIT&N{r{ felrelr,rqeol(olo xapariTcpa.

O6paruaer na cc6g B.rII{ilIaHIIC, rITo R l-rarlreN{ crrrlcr{e orpair{arerILnr,Ix ry-
uannocter"i, accoqrlrrpoBarrHr,rx co 3Be3[aN{u B2-B5, I4MeercFr rpu ryl,raHr:ro-
crrr NGC 1"977 , 2023 t 7023 (uenrpansnan .rac:r:r), rroloprrre rrMcror rarurrc
eNIIIuctroIIIt6Ie Xapaltropficrrlnl{. lla tlur. lt etu rpu ryMar.r}rocrr{ Rlrrr]lJlrrrorcfl
r{an ol'/IeJTLrrafI :t'p)/rrla c rralr6onr,rrrilN{ orrtJrorrcrrtreilr o1 upauorli. finn NGC
1"1)77, 2023 u 7023 BrraqeHrrfl tnrpan:;rtt 7.L",'3, LL'?1 14 4-L".'i), r. e. 6rursnn
H Har,r6ontrrlrM BIlarIerI[tIr,I IIJrfr oi]pa]r{areJr6rrbrx ryN{aunocreii. l{ax uugno ua
ra6n. 3, cpcrrrcc 3rrarreHr,rc ltJrr orpax{areJrrrrrbrx ryr,raHr{ocrcir. L2',', a ilpeAeJrr,-
Ilbro Brr&rrcl:r ttn !.L"' - 14"' . Eonr,r oru rpr,r ryN{arrrrocrl,I paccMa.rpl,rBarr, rtart
Snrr{ccr4orr}r6re (na ro,u oc.rrorjaHr,rr[, qro B rrx crlertrpax o6lrapymcHr,r 3Mrrcc1,r-

oHlrbrc nr,rIrr,rr,r), To alloN{aJrr,rtl R nxD Aocrrrraer D }Ir{x Z"'. lirl,o, cyIIfl rro crren-
rpy noa6yniAarorqr,rx BBeBI(, 

'82, I)2, B5, ucc Drr{ .rpu ryMa}rrroorr{ crelycr
OTI'IeCTII It OTpalI{aTeJIL}IIiNt, I{OTOpble, OAIIaItO, OHaBLIIIaIOTCfl aHOMaJIbHbIIrII
B I{Byx orHorrlegrrflx: a) nenpepr,tBHoe rrgJr)/qeur{e B Hr,rx oqeHb neirr,rno,6) n
Hr4X frBHo rrpr,rcvrcrByer ra3. cauo no ce6e mq 3Aect, AoBoJrBHo yMepoHHo

(10':t5, Ll-T6, 1l':'0), rr, cJreAoBarerrblro, ooorBc,crnyroqafl r.aBouafl Hontro-
Herrra Henpepr,rBHoro r4srryqelrran (oxono t3'l'8) BHocrlr oHono t0o/o B na6Jrro-
AaeMoe Henpepbrrlrroo r43ryqeHr4e. Iloarouy NGC 1977, 2023 n 7023 gnr rrr,r-
JreBbrx ryMarrrrocreli ouenr, aprur. BuecTe c reM, cyAfr no clleltrpaJrlHo},ry
HJIaccy noa6ylxgarrlt{ux 3Bc3lI, I{x paccroflHrrro r{ ua6rro4aenror,i r,rureucr,rnr.ro-
crlr B ryarax llo, lrotruo cpa3y oqcurll.b, arro 1rroruocr6 rrpororroB BAecb npe-
Bbllrlaer 60 cu*3. O6paqae'i' ua ce6n llHrrlrar.rrre coareraur,re 6olr,iuoii rrJroruocrr,r
nporoHoB c ur,rcortoli frpnoc'l],to ur,urenoi:r Ho1\{ilo}relrrEt. Ecnu 0To }Ic cry.raitlro,
To rrpr{qr{Ha ocraercrl nescnoir.

Izlran, u rpcx cryrraflx (NGC 1977 , 2023 u 7023) Molr{Ho crrrrrarr, AoHaBaH-
rrbrM rlart{rrr{c r-a3a c trJrorrrocrLro } 60 cr,r-3. flra Earrrero crr,rcHa orpa]fiarerr],-
rrblx ryMaFrnocreii oro cooracJifler onoJro t\o/u, uo r{r,r He yneperrBr, rrro BAecr}
HeT tr{sBecrrroli cenonqnn, TaK r{art crapar[cL oxBarr{Trr BoBMo}r{Ho 6onr.rue
rylraHHocreli c xapaxre1rlrcrrrnoii E + C.
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Ha ocuonastrfi Bcero Bbr[eI{BJToEteHHoro Mo}riHo cAerIaTIr BBIBoA, rITo B

BHaqtrrellnou 6onr,rurarlcrBe rylrausocreli c noa6ymgarculeft aneagofi ItJIacca

82, 83, 85 ecJrtr raa It trpprcyrcrByer, To rlrlorHocrE trporoHoB B HIrx NIeHb-

me 30- 50 cu-3.

O[uano Mbr r{e Mo}Iter{ B Hacroflrrlee BpeMfl Hu otrpoBeprrlyrl,, Hrr [oI{aBarE,
lrarrrr.rue B o'r'.palr{areJrrrHrrrx ryi\{aHHocrfx rasa c trrlorHocrblo 10--25 ciu-3.

B cngara c arr{}I cJle[yer HarIoNIHtrTL, .]To B orpa]fiarerIE,Irblx ryMaHl{ocrflx
c xapanreplrcu,rnoii C yxte [aBHo orr,IetlaJrrrcb rlexoropble paBruqnfl: ryMaH-

ltoctw C, B cneltrpe Horopblx Bar{err.rbl JrtrrHllu [orrorqcnrrfr, I{ TyNIaHHoctu C, v
rtoropr,rx rle 3ax{erHbl rrr4 Jrr4Hr[r rorJlo]IeHrrfi, I{rI a}rrICCtrOHHbre nnnulr [15] .

Mo;xno [peAnorrararr,, qro riocrreAHee flBJrflercfl I]eByJrr,Taro[,I HaJIo]r{eRIrf

,cna6r,rx aMr{ccrolrr{r{x nunrlrl Ha JrtrHtrr{ [orJlotqer{trfr. Tarrrrr o6paaou, na6ttto-

gaenr,rii cnnomuoft ctrerrrp 6ea rrpnanaxoB Haxrrx-rn6o nnnnft ylne cau uo ce6e

MOlIteT CIIyr:I{I{Tb r{SBOCTHbII,I yI{aBaIIueM }Ia HaJIUqI{e B STIIX Tyl{aHHOCTflX,
.c ogrloit cropoHr,r, rr6rJrr{, a c gpyrorl - raaa B ne6om,uroli ronqeurpauru.

s 7. SAMEIrAtrr{fl O CBfl3I,I ME}r(Ay TASOBOIT I{ [brJIEBOI,i MATEPI,TEf,f

Ilepeg HaMtr{ crolrr Borrpoc o roM, s rtanopf crele}r[ oMl,rcctroHrrrJe I{ orpa-
)flaTeJrrHbre TyMaHr{ocrr{ Mo}nHo paccMarpr.{Barr, r{ax oAr{opo,qlrBle no csoeft
flprrpoAe. Br,rme 6rrno nonaeaHo, gro B Hexoropblx, a Mo)r{er 6rrrr n 6orrmun-
,crBe SMtrcczorrHbrx ryMarrHocrcft nplrcytctnyer TIrIJIL, a B IleHoroplrx (nepoaruo,
Bo unorzx) orpa?(areJrlnr,Ix ryMauHocrflx - raa. 3ru ABa r{Jracca

gutlrfyansrx ryMarr]rocrepi oHaaanncb ropaBAo 6nuxte Apyr H Apyry, rreM aro
Molr{Ho 6r,rro gyuarb Ha roM ocrroBaHtr{r{, trro tr{x cnenTpbl pa,qrrxaJrr,Ho pa3-

Jrr4{H6r. Mr,r mornu roJrLHo ycTaI{oBI{TL, aITo e0Jrtrr ryMaI{rIOCTrt, aCCOqZUpyrO-

ulrrecfl co BBeBAaMI{ O-- 80, coAep}fiar ral{flte rIbIJrI], To B Irx cneltrpe, B oco-
6ennocrr y 6onee sprr[x ryManrrocreir, nce ?rre ,qoMr{rrtrpyror xapal{reprrcrr4l{I4
raeonofr r(oMrroHellrbl (nlr,nwn rr Henpepr,IBHoe uaryqeHl4e aroMnoft npupogrr).
Ecnu ra ,fle ryMaHrrocrb accoqrrlrpyercr co sreagoli B2 - 85, ro B ctrexrpe

,IloMr{Hrlpyror xapaHTepr{crlrnr{ nurnenofi Hor{rroHelrrbl, a raa cMo]r{er 6r,rrr srr-
flBJreH rr,rrrr, B ToM cilyqae, ecJrlr rr;rorHocrr, nporolroB BAecb 6orrue 30-50 cu-3,
qro ,4oBoJrbHo peAno Bcrpeqaercfl Aalfie B aMlrccl{oH]Ir,Ix ryMaHlrocrflx.
B csere DTrrx IIaHHr,Ix Mo?r{Ho l{yMarb, rrro Her nprlHrlprmrailEuoro paaruqlrfl
r{e?figy ryMar{}rocrflMl{ c xapaxrepl4crl,rnofi E, E + C, C. C raxlr]\{ [peACraB-
JreHr{eM Mo}r{Ho 6rr:ro 6rr corJlacoBarr, Tan}r{e ror yAtrBlrremlrr,rfi {tanr, uro ue

Bcrpeqarorcfr orpalnareJrrrrr,re ryMarruocTr{, accoqrrnpyrotqr{ecfl xotn 6rr cny-
.{afrHo cogsesAolf O lrrlr 80. Ipauga, Mo}r{Ho 6r,rno 6rr BLIABT{}IyrB r'I [pyroe
o6rncueuue, Aorrycrr{n, qro oqeHb ropfrrrle BBeBAT,I O lr B0, 6naro4apn 4eii-
crBr{ro AaBJreHr{rr paAr{aqtr[, orroHflror or ce6rt rr.rJrb. OAuaHo Ha rrocJreAHeM

o6r,gcnenrau rreflr,Bfl HacratrBarr, reu 6onee qro llaJrplar[e rrbIJrI{ B Her{oropr,Ix

3N{r(C0rror{H6rx ryMaH}rocrfx c noa5yrxgaroqefi sseaAoii 0 - B0 frBJrfrercfr

ua6arogaeur,ru tlartrorr.
B ger,icrBr{reJr},Hocrl{ [affie cpeArT aMtrccl{ourrblx ryMaH}Iocreir o6uapymu-

Baercfl ucnrlosrlremuo 6omruoe pasrloo6paar{e, ot o6mupur,rx cna6ntx o6-

tacrefi r4Jrr{ Aa}r{c o6rqero aMr,rcctroHr{oro r[oua B H[BRrIx raJlar{Tr4arecxlrx ItrI,r-
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poTax C nJrorHo0rbro tropflAlta I Clr-3 ,qo flpltrrx IrBoIrrrpOBaHHBrx TyMarrr-rocreii

c rrJrorrrocrr,Io [opflAna 100 cu-3 rz 6o.nrure; MEr yrxe He roBoprrM o rar{zx
o6pasonauzrx, HaH BoJror{Hrrcrbre ryManuocrr{ c rrx yAr.{Br{reJrbHor,i crpyx-
typoft tr Bepogrlloft nrornocrbro B I{ecnoJrbno cor nporo}roB. B Houqe HouqoB
paccMarpI4Baex,rble aMr{ccI{ourrr,re ryMaHrJocrtr npeAcraBrrflror: co6oro roJrEr{o
nramr 6oree rrJrrr MeHee HoMrraKrHBre r{our{eHrparluu BerqecfBa Ha mtrpoxo
p aclp ocrp arreHHoM cra6oM gMr4ccr{oH}ro,r,r rp one .

Xorn ornocr{TeJrr,Hafllprtocrr raaosoit u nbrlesori rtoMrroHeuT B ocHoBHor,r

o6ycnonnunaercrl, Itan Mrrr Br4I{eJrr4 BBrme, paBfir4qr4eM rfraalruecnux Ir reoMerpr{-
qecnux yc:ronufi (n oco6euuocrr4 rrJroruocrr,ro nporoHoB, TeMtreparypofi u or-
HOCr{reJrbHbrM rroJro}fierrr,relr nos6yrxgarcrqer,l eneegrr), }ro MLr He coMrreBaeMcrr,
qro rrMelorcg 6onrunc Bapuaqul1 B orlroctrTeJ]r,noii nonqeHTpaqntr ra3a I{ rlrJrr{
no nceli TyMaHI.Iocrr{ B qeJroM r4 B orAeJrEHBIx Mecrax, BuJrorb Ao HaJrI4rII[fi
orAeJIElILIx BIIeApeHHbix IILIJIeBBIx ItJIIt IIoqTII IrBIJIeBbrx o6paaOnanuft. fIoCueA-
Hr4e AeraJrr{ 6onrmeii qacrbro 6yayr BbrurrrAerr, noo6ule Ran reMHr;re ryMaH-
HOCTI4 r4 IrI4mB rrpl{ HertoTopblx ucnJlroquTeJlr,Irblx ycJloBr4flx HaK cBeTJrr;re

orpaE{areJrblrBle ryMaHHocrI4. Momer 6I,ITI,, 4arre B rrpeAeJrax oMr{ccr{oHr{6rx
rylraurrocreli HeJrr,Bfi roBopr{Tb o e4unoii rrpupoAe BCex Bcrpeqaroqr{xcg
agecr o6r,enron.

Bepoxrno, uo reM lne npuqlruart !r B rrpe[eJrax orpa]r{areJrrHrrrx ryMarruo-
ctefi cyrqecrBylor oarerrL BHaqrrreJrbr{bre paaJrrrqrrfl. flpe4cranzrr ce6e lranenr-
r{yro ryMa}rHocrr, paaMepoM B 0.1 uc Bor{pyr BBeBAr,r 83, c onrr.r.recnofi ror-
rqefi r onofio 1..0 u.nu Meur,rre. I{ax nbrnesoe o6paaonar{trre oro 6yuer opAu-
Hapr.ra.s orpalnareJrr,Harr ryMarrHocG. C [pyrofi cropoHLr, Ilycrl, rrJrorHocrb
trpororloB sAecL paBrra 100. Xots ranan ryMaHrrocrb rro cyqecrBy flDJrfrercfl
cKopee raaonort c llcrtrloqr4TeJrl]ro 6onr,moit rrJrorHocrr,ro, Ho Bocnpr4Hr{Marbcfi
oua 6yAer Ir3-3a MaJroli lrepr,r gr{I4ccr4rr Jrr{rtrr, rran Malrer{bnarr orpa}fiareJr},Harr
ryMaHrlocrr,. Sror trprrMep rrJrJrlocrprrpyer BoBMo?+(Hyro r{JrJrro3opHocrr, r{Jraccr{-
(ruqraponantrfl ranr{x ryMa}rHocrer,i HaH qr{cro rrrrJrenrrx. flo cyurecrBy ramyro
ryMaHHocrb r{o}ItHo 6r,tno 6u cq[Tarb 6onee raeonoft, uetr,r Mr{orr4e BMr{ccr{or{r{hle
TyMar{Hocrlr c [JrorHocruo 5-40 clr-3.

Ha ocnonalrlrr{ r{BJro}fier{Horo MbI rrpllxoAl4x{ H BaItJrIoqeHI4Io, qro HeJrb3fr
IIpOBeCTI4 TpaHIIIILI I{e}ItAy 3MI{CCI{OHIILIMI4 I,I TaH I{aBLIBa0MbIMI4 OTpa?fiaTeJIL-
Hr,rMrr ryMallHocrfrMrr. oAuaxo BcrpeqaeMoe paauoo6paSr4e croJrb Betrr[Ho, aITo,

rroBuAr4r{ox{y, Herl,3fl toBoprrrb o e,{r.rr-rorl nplIpoAe ryMaHHocreii 4ame BrryrpE
HA}I{,qOIO II3 HJIACCOB. 3ACTTYXTNNACT BHUMAIII{fl TO2 qTO' HOrAA YCJIOBI{fI flBTIfl.
rotcg 6rarolpr{grrrrlMl[, IrbIJ]L o6uapynurnaercrr B DMr4ccr{ou}rr,Ix .ryMaHHocr.sx,

a ra3 - B orpa)fiareJrr,Hbrx ryMaHHocrflx. 3to Aaer ocHoBaHr{e AvMarb, 1lro
ro ?r{e r{Meer Mecro rr B rex cryqaax (no npafineii Mepe Bo Muorrrx cry.raax),
r{ol,qa net no4o6r'Isrx ycronrzit 4nn o6napyE{enr4fl rr},rJrr4 B oMrrcctroHur,rx, a raaa
B Orpa?r(aTeJrbllbrx TyMar{Hocrffx.

I-Iame I{ccrreAoBaHr.re trplrBo,Ilrrr H Barurroqe}rrrro, qro B Her(oropr,rx r{Jrrr Mrro-
rl{x ryMarruocrflx raB r4 rrBIrrE trepeMeruaHrr. B geitcrBr4TeJrr,Hocrrt trrEI trrMeeM,
Bepofrruo, crroxtuyro r{ Becr,Ma paauoo6pasHyro Kaprrlr-ry BSauMoorHorrreHr{fl
l'aaa u ilBIJrr4 B BtIrIcctrolIrIBIx rr orpaxtarcJrr,rrbrx rynrarrnociax. O ranori nap-
rtrHe cBr4AereJrr,crByror cJreAyrorr{r4e {anrr,r.
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a) Ilperxne Bcero MolnHo orMernrb, qro Bl{r{ccr,roHHr,re ryMar{HocrI{ Bo Br{e-

IaJIaftTI4rIeCIttrx CI{CTeN{ax IIMeIOT xopOIIIO BLIpa]IteIIHyIO TeHAe]Iq[rc paCIIoJIa-

IaTLCfI B CnI{paJIbHBIx BeTBfX B IICIOCpeACTBeHHON4 CoCCACTBC C TeI{IILIMI{ Ty-
lraHHocrflMr{. B rta.lccrne nllr4r{epa noAo6Horo rfeuouerta B Harner,i raJ]artrlrHe
Molr{Ho orMerr{rb pflA fpr(I{x ryMar-rHocretit a Crpenrqe (NGC 6523, 6514, 6618,

66{1 lr ap), cJreAyrorqrrx Apyr Ba /Ipyro},r Ha nporfl}r{eHl,Il{ 150. C eauaAa

ItiIoJIr, BCeIO STOIO pfIAa HenOCpeI{CTBeI{rrO lllllIMblriaIOT I{ HI,III 6OJI],Urr,re MaCCbI

frBLTrr B Br{Ae rrorrrr4 cunouuoli 6onrruor:r reN{Hoi.I TyMarrllocrl{.
6) ,(anec, flopaaureJ]bHr,rM flBJIflercfl Tor t[axr, .rro rex{I{arl Ma?el]Irfl He

TOJIEI{O [pnMbl]taeT I{O IIHOll4n{ flpItIIN'I ItON{TIaKTHLIM DNIPICCI'IOHHLIL{ TyMaHHO-

ctnu (ecnn Aalr{e He s 5orr,muucrBe cryqaeB), r.io r.r rrpoHrlr{aer urny6r BN{rIC-

crroHHbrxryMar-rHocrefi. Ilauplrnrep, Dro xopolno BuI{Ho a NGC I976,281 ,2L75,
7000 u Bo Muorr.rx Apyr[x. 3to, xoue.tuo,.IIe ]ro]rtcr 6strr, cry.lnrirrocrLro.

n) tro rraBecrrroli crerrer{r{ croAa or}rocflrcfl raH}rte ox{r,rccrroHrilre 'ryx{au-
Hocru c xapaltrepHr,rlt o6paaonar.Il{er( B BI,IAe o6oAxa (rirt) ua rpaulrrtre c reulrorl
Tyi\{ar{r:rocr6ro. B arolr cryrrae [oalTu He nprrxog]rrcfl coMrreBarbctr B To[,I, rITo

B,[ccI: r{r,r ur{eeM pe3yJrLTar ]lcrpeq[ Ir croJrItI{oBeHI,Ifl Tyx{alrHoctet'i, 3ro nu,utro,

rrarrprrMep, s IC4311, NGC 7000, n reputireplttlrroli ryltalrHoc?I{ IC1B05 + 53,
B ryMaHlrocrrrx or{oJro o Crtopur,rora rI oltoJro BD + 8o933.

r) Hartoneq, cJlelyer er{e orlrerr{Trr, qro Bo Mrrorr{c flprtr,Ie aMrtCCl,Io}rHbIe

TyMarrHocrr,r BIreApeI{BI He6olrB[lre re]IHr,Ie ryMaHHocrrl p aanoo6paeuoi,i ctpyH-
Typbr, BrrJrorr Ao rro6yn. lJ 6orr,uurucrnc cryqaeB aro ,qellcrsnrcnrno
BueApenrrbre, a He npoertnrpyrcqrrecr rIr,IJreBBIc o6paaonaulrn (NGC 2237,

IC {396 r rp.).
B rtouue r{or{uoB DN{r{ccrroHHr,Ie ry[,raHHocrrr, ecJrrl rrcpBoHaqaJrr,Ho oHr{ 6rIJ]I{

ql,rcro ra3oBrrnrlr o6pasoBal{rlgl{rr, Beporrr}Io, He Nloryr AoJJto coxpaul{rbcf rtan

TaI{oBLIe. C oAuor,:i cropor{bl, rI3DCCTrroc neper{emrrBalrrlo rala Ir TIEIJIII AoJr}rtuo

5r,tru peeynr,Taror{ o1'HocrrreJlb}roro ABr,I}rtelrj,rfI l'aaoBLIx Ir rrIJJIeBr,Ix o6paao-
Barlui.i, ux Bcrpeq u croJrrtrroBerrnli, a ral{}r{e noo6rqe ABH}HeHr{fl ryl{ar{Hocrefi
B Melr{BReaAnort cpeqe. C Epyroit cropouLr, r,rr{elorcFr cepresur,Ie ocI.IoBaIIIla Ay-
lrar:s o6 o6paaoaanr,u4 rr,IJreBr;Ix alacrrlu ua raaoBblx r'r o6parno B peByflbrare
cJ]o)firroro [pouecca r{orlAe]rcallrfr,r rr IIpoTr,rBorroJro]r{Irolo [l]ouecca ,Jcrrapel.Illtl

[161. IIpanAa, B ycJroBrrflx x,Ie]naBe3AIJoro [pocrpa]ICTBa aro, noBrIAI,IMoMy,

MaJro orr.rocllTcfl rt aTox{Irol\Iy Bo/lopoAy I,r reJIpIIo.

B csere rpr.{BeAeHHrrrx Bbrrrre r[anron r,r coo6paxienur]i uoxno rprrlrFrrr,,
IITO CylqoCTByCl', B ml4p01{Ol{ CMLICJIe CJIORa, CBfl3E Me}HAy IaSOBEII{ u IIIJIIeBBIM

BeruecrBoM. Eonee ror'o, Bullur\{bre pasJrrrrrrrt{ nfe]rtily DI\{rICCrroIrIrbril,rI4 I,I orpatrta-

'r.cJrr,rrbrMr{ TyMaHrrocrrrMrr Mo}rrrro riax 6yi{to o6rr;olr-ttrt- B oclJoBHoM paBJII{tI}Ier{

TeMlIepaTyp, a6conlorutlx DetrrLIaII{H nol6yrn,rlatorqnx 3Be3,q u II0RoropBIx

Apyrrlx {axropon. flpooecrn rpaHrruy n{c}nAy aMrrccrror{rrbril{Lr lr orpa]ItarcJrrr-
rrr,rMrl TyMar{HocrflMrr lreJrr,3fl, TaIt HaIt O6a nracca oxBar}IBalor Apyr Apyra.
O4nano Borrpoc o eAr,rllcrBe npr,rpoAr,r errrx ryr{afisocrelt ocraercfl orrtpr{TblM,

Tarr nan ocrarorcfl r{cr{orollLre Ha6rroAaTerr,nr,re tpanTEr, Itoropble TpyAI{o uJrl,r He-

BoBMolr{Ho o6tgcnn'rr, B paNrHax rr{rloreBLI o e4lrrucrBe rrpr,IpoABI ryuarluocreii.
Tan, r'ranprlMep, Herpyllrro o6T,flcHtr{rr,, rorreN{y noo6rqe He Bcrpeqalorcn 6o:ree

I,rIt{ Morlee SHaqETeJIbHrie OTpa]fiaTeJrlrrLre TyMarrHocTrr, acco{Ill,IpoBaHlrble co
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BBcB[aMrr O - 80. FIo nenossrHo, [oscMy He Bcrpeqaercff Hrr oAHa accour{tr-
poBaur{ag co aneeAoir O - B0 MaJreHbnafr orpa}HareJrbr{afl TyMaHHocrE,
ts ro BpeMtr rtaH Ha6JrroAaercfl AoBoJrbHo MIrorrlx rar{r{x MaJreHbltr{x orpa}r{areIlb-
Hr,rx ryMar{uocrer,i, accoql,rr.{poBa}rFrr{x co BBcBAaMn B2 - B5. MorHer 6rtrr,,
rpyAHo raltxte o6tgclu,rtr cJrIrIrIHotrI 6o;muroe paaruque B orHocr{TeJlrnoil .ra-
cTore accoql{I{poBa}II,Ifl sseaA O - B0 c sMtICcItoHrJbIMI{ TyMaHFrocrfMr{ (orrono
1/r) uo cpaBHeHrlro c oeer{b uanor'i qacToroft accorlrTr{poBaHrrr BBeB,q B2 - B5
c orpa)flareJrr,rrbrMr{ ryMaHrrocrfrulr. 3r:o cJreAyer [oAsepHHyrb, B qacrHocrtr{,

B cBfl3l{ C TC\[, IITO IIpLI]IflTafl npII BbIaIIICJ]CIIIIU SOIlbI IlOHIISarIIrr,I Tet{IepaTypa
grn O - B0 cornacno IroBbIr{ AaHrrrIM, oqeBl,rArJo, BHaqr4TeJrrHo BaBBIrtreHa rr qro
paaJrr{que r{em,qy reMrreparypoli 4ra Q - B0 u 82 - B5 uenrme, qeM Dro
6uno npunaro,

Ilpe,qcrannnercs BepoflruBrM, qro BAecL rlrparor poJr6 r,r Apyrtre r[anropr,r,
o6yc,[osfier,rrrbre nl]oncxo]fi,4er{r{eM ryl{anHocrefi z areag. Boupoc o eAr{}rcrBe
rdrl{ paBrl4tlr{u IIp]Ipo,qDI EMr{ccr{oHHr,rx r{ orpa}nareJrEr{r,rx ryx,raHHocreft cra-
Irer, BepoflTuo, 6oree fcr{blM nocJle Br{flcrreHr,rff Borrpoca o roM, cny.tar,:iHo ranu
relrerrrqecr{r{ cBfrsaHr,I rr ror, r1 Apyroii r{Jracc ryMar{Hocreit co sseaAaM],{
O - B0 u 6orce rro3Arrr{Mtr noApaaAeJrcHrrrrMrr anea4 B. Sror xe Borrpoc Haxo-
,qr{rcfl, Bepoflrtro, Tan}r{e B cBfrsrr c upo6,neuoft snonroqrao}rHoto BSar{Moor-
IrorroHrrfl eseag O - B0 u 82 - 85 lr noexe. 13 nacroarlefi pa6ore Bonpoc
B ATOI4 acrreHTe r{e paccMaTpr4BaeTcfl.

.{erta6pr 1953 r.
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I{CCIEIIOBAFII/IE CTPOBFII,Ifl IAJIAI{TIIHI{
tIO ENII4CCI4OIIHbII\,I TYMATIHOCT'JI,I

B. Q. I'uee

B nacronqefi pa6ore cAeJrar'Ia norIIJTr{a Br,IfiBfleHtrE cntrpaJrr,Hrrlx serncfi fa,rartrr.rrot
tro pacrroJromenrlo nu(p{yaur{x rylra}ruoc'reii. Morxr.Io EaMerrrrr rprr BerBr{ - ABe Bncrur{rre,
pacnoJrorfieErrLre oT rIeIITpa cr{cTeMr,r AaJ]bIIre,. ueu cofirqe, r1 oAr.ry BlryrpeHHlolo.

Snruccnorlr.rrre o6bexT6r Bo BHeraJranTr,rrrecxnx ryMaHHocrgx, Tan Ere rrax
tr rop,sql,le cBepxrlllaHTbr, I{a6Jrro[aroTcfl I{cnJIroqI{TeIIbHo B cnrrrpaJ]bHLIx BeT-

Bflx. ero Aaer ocrroBaHr{e rotrbrrarrrcfl npocJreAr4rb crrrpaJrb}ryrc crpyrrrypy
laraxruHu no pacnoJrolrrelrtrro 4ncp{yeurrx ryuannocreri.

3a4aua ara npeAcraBJrfler 6onsmne rpyAuocrr{: AocryrrHafl prcciregoBaHr,rrc

MeroAaMr{ SBe3AHOI;I acrpoHoMtrI4 o6nacrr, lananrrann cocraBJrfler rrnrnb oqel]L
Ee6orbmyro qacrr, ee o6reua r,r [pr,rroM pacnoJro]fienr{yro [aJrer{o or rIeHTpa
crdcreMEl, rar{ naH Connrle }Iaxo,q}rrcrr or }rero Ha paccro.rrr.rr{r4 orroJro 9000 uap-
cer(oB. Momuo paccq[Tr,IBaTb roJ]r,Ho r{a Br,IflBJIer{I4e orAeJILHLrx .racrerit ctrl,I-
paJrEHr,lx BeTBer,i.

flourrrxz HaMerI,Irt, rroJrolr{eHl{e cnr{palrr,Hbrx serner,i fanaxruxr.r rro o6r,cn-
TaM, AOCTyrrHr,rM OrrTr{rrecHtrrM Ha6Iro,rlenr,rrrM, AeJraJrprcrr HeoAHor{parHo. TaH,
fI. II . flapeuaro npo6osan rrcroJrrroBaru na6,rrro,qeuur,re OoproM cryutreHr{E
B BBeBAHort rrJrorlrocrr{ r{arr AeraJrr{ cnzpalrrrrr,rx BerBeli t1]. B. A.. Boponqon-
BenrnuzuoB AaJr cxeMy pacuoJrolrteul,Irr l{Byx serneii lanan'urrin Ha ocnoBaHr{r{
trByqeHufl pacrpeAeJreHr.rr ropflqr,rx cBepxrrrrar.rroB rr qacrrlqlro qe{e}ru [2].

tr4cHtro.rrnreJrLr.ro r{r{re[]ec]rrre peByJrbrarrr 6r,rrr,r gocrrlrHyrbr n{eroAaMrI
paArtoacrpolroMlrll, r{ Ba rrocJreAHlre rprr ro4a ouy6ntrrroBar{ pfr,( Becbrlro Bfl}r{-
Hbrx pa6or B oror,1 o6nacrlr. Oopr, Balr I{e Xyncr r,r Mynrep, onpeAeirflfl
JryaIeBBIe cHopocrr{ no }Ia6JIroAeIrI,rfINr Jrtt]r.tlrr ), 2'I clJ. CBepxror.rr{ofr crpyrrrypr,l
uer,itpanrnoro BoAopoAa, cr{orJrrr Haturerr,rlb no Bo[opoAnsnr o6naHaM rroJroE{e-
rrr{e AByx ctrr{paJr6HDrx serncii laranrr,rriu, oAr.ra r,r3 r{oropDrx npoxoArrr }ra
paccrorrr{Er{ 6onee 10000 napcerron Ba raJrarrrr,rqecntr{^{ ueHrpox{ [31. Cxcuy
cnI{paJrbI{bIx nerneir lanartrr,rnr I1o rra6rIoAeHr4t{M raaor:or]1 cocrarlnrouler,:i
paArouailyqelrrrrr .qaJr yI. C, Illxnosclrrafi [4].

flepnan 6onee HaAelnlrarl rrorr,rrna BbrflBr4rr, cnr4paJrr,lryro crpyrrrypy
fa:ranrlrHlr no 4nr!{ysnbrM ryMarrrrocrflM r{ cr{olJrer.rrrflxr ropfrqrrx eneag 6rrra
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cAeJrarla Mopranonn, Illapuneccou rn Oc'rep6porroM [5]. I4a AoBoJrbHo orparrr{--
qeHnoro Marepr{aJra - Bcero 25 o6nenroB - aBTopaM yAaJrocr, roxaBarr,, qro,

TyMaHITOCI'I{ U lopfltrrre sBeSAbr pacrroJralaroT0f BAoJIb AByx BoSMo}rtHLIx BeT-

nei,t, o4na r{B noropBrx npoxoArrr Ha paccron}rmu 3000 [apceHoB e 6r[mafirItefr
roqne or CorHqa, [pyrarr - Ha paccronHrrrr 2000 napceHon - o6e B ]ranpaBJre-
rII4r{, rporl4BorroJlo)r{HoM HanpaBJre}rr{ro Ha qerrrp. Flecxonrxo rroa}r{e Borr, Eec-
rep n Vartg yxasaJrr{ Ha cyqecrBoBarrr4e rperrefi BerBtr{' rrpoxo,urrqeii uexr4y
Coruqeu r4 qeHrpoM lanaxrlrxra 16].

tr4ues n cBoeM pacroprr)fieur4rr Blraqr,rrenrno 6oree o6ulrpuur? Marepr{aJr -
{ ororp a{un oI{oJIo 400 gr{{ysHblx ryx{aHnocrefi , Mrrr rrorrrJraJrr cr, o 6n apyml,rrn
raJrarrrr.trrocnyro crpynrypy lra ocHoBaHrrrT cBor{x ua6nrc4enlrii.

F(or4a Hame r{ccrrel(oBanl{e 6srno yme BanorrrreHo, rrorrBrrJracb pa6ora Mop-
rana, VurtpopAa rr I{oae [7], n Horopofi Aar{o pacroJromeHr{e cnr{paJrbHbrx
sernoft lanaxrprrur lo 27 arperaraM (accoqraaqunm) ropa.rlrx BBoBA; B orn
rpynnbr I'opFrqux BBeBA BnJrrorreHbrBBeBAr,r O5-81, a ranlr{e cBepxrurar{rrr rr

rr{raHrsrHrraccoB 82 Ia - A5 Ia, 82IB - A5 In, B2II - 85 II u B2III -B3 III. Hartra rxe 6r,rnu LrcrroJrbBoBalrrr AJrfl oripeAeJrelrrdr paccrorrHrli 71o,

TyMarrEocreii tonrrto SBeBAhr O u 80, rroDroMy ocnonnoli Marepr{aJr, rrocJry-
xrrastrrlrft AJrfr rrocrpoeHr{fl cxeMbr y Hac r.r Moprana, Vlrr{opla u Hoge, paa-
nuquuft.

Ilpo6neua BErrrBrrcnr4rr rararrrtrarecnoii crpynryprJ rro 4lr{r{iyauunr ryr{aH-
HOCrrrM - O6nacrnnt r4oHrrBOBaHHOrO BOAOpOAa - CBOAr{TCfl B nOHUe HOrIUOB'

H OrrpeAeJreHr4ro paccroflHprfl ,rlo DocJreAHr{x. 3ra aa,qaua Ao crlx ilop eIIIe rre r{Meer'
yAoBJlerBoptr'rTeJrLHoro pemel{I[f. O paccronnl,Iflx TyMaHHocreii uontno cyArrrr,
'r'oJrrr{o [o paccrofrl{r.1rrl{ 3Be3A, noa6yxr4arourtlx r4,\ cBeareur{e, Lr SAecB Mr,I craJl-
r{r4BaeMcfl C rpyIIHOCTr,rO n nrr6ope 0rr{x 3Be3A. tr{a npone4e}rHoro HaM[ r,.rccre-
AoBaHI{fI BSal4xropacloJro}HeHr4g 0MrrcclroHHbIx ryiuauHocreii u BI}e3A Trrrra
o-80 BEIfICrrr4JrOCrr, uro rotrrirro grn 53 Vo oMrnccuourrbrx ryMalrHocrert noo6rle
MoE{rro yBepeHHo ual,irlr noa6yrr4aronlrre BBeBAr,r IB]. B BHarrr{reJrr,Hoi,i crenenu
oro o6tgcnqercfl, BepofITlIo, HeAocrarorlr.rrlx{BHaI{r{eM crrenTpoR cna6r,rx BBeBA..

,l(anee, ecnra nos6ylr{Aaroqafl BBeBAa rlrua o - 130 u r{BRecrHa, onpeAcJrer-rr{e
ee a6conrornoir BeJrurrrrHLI ACJro Hc JrerHoe, I,I paccroflHrrfl Ao DTr{x BBeBA
noo6ule olpeAeJr.rlrorcg c nnanotir roquocrr,ro. B xonqe r{oaqoB rroqrr{ eAr,rHcrBer.r-
ur,tu cuoco6oM onpe/IeJreHr{fl paccrosrrlrlf Ao 3Be3r o - B0 .flBrflercfr orrpeAc-
JreHr{e I{x qBera r[oroenenrpuqccr{u1\4 MCroAoM. floo'rouy 66armas tracrL r4cnoJrE,-
soBarrHbrx Iraxrl,r paccronnlrii onpcAeJrerra ro r{araJrory cre66mnca, Xyrilr[epa
r'r VmrilopAa [9] n ]Ieltoropr,IM Ajlyrl4nr.3'rn onpe4errerrr{rr ocr{oBanbr Ha cpeA-
nrax a6conrorHr,Ix BerI4sI4Hax AJrrr llanrroro crcnrpaJrrrrroro r{Jracca. OAuaxc
BBeAelIIrarr 3a rIocJreAHee BpeMfl B npanrrrrry AByxr,repr.rafl nraccrrfr,ltraqr.ra
Moprana, I{lrnana r,r F(ennuan BHecJra o{er{rr Brr&rr}rreJrbl{ble r,r3Mor{eHrrfl B Irarur{
npeAcraBrreHl{fl o cllerllMocrr{ BBeBI paunrrx rrJraccoB. LIo na4o Ba1rerr4Trr, rrro
rinacclrrfr,rrraqr,rn Mopra]ra, AeraJrrrrro paepa6o.rar-rrrafr AJTrr 3Be3/I rtrrroB B 

-,\,1,He coreplr{tlr r{pl4repr{eB ,qJrrr oueHr{r{ a6conrorrlrrx BcJrrrqurr anea4 urla 0;
BHaarelrr{tr a6corrornr,tx BeJrrrrrtrTrr nJrfr BBeBA rura O, roryqel.rHbre rra ocHoBarrrrrl
r'r3Becrlrbrx pacc'roaulrir n opr,roHe n Jle6eye [10], [ononrrHo c],{JrEHo pacxoAfrcfi
['Ie]r{Ay co6orii. Ec,rlt s a6conrornbrx BeJrrrrrrrHax aBeBA Tr,rla O uuee.r MecrG,
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[ilcnepcvfl., noA06Hafl Ha6rroAaeMori AJ]f 3Be3A rr{rra B, ro paccroflHtrflryMaH-
uocreli, oflpeAcJrrreMr,re Ilo 3BeBAar{ O, uoryr 6rrrr, aaulrrteHr,r.

B clrry B0ero crtaBaHlrolo 11prtxorlrrrcfl r{L{err, B Br{Ay, rrro paccroflHr4fi IIo
rylranHocreri tr3Becrrrr,I Jrr{rrrE BCcLMa nplr6numenuo, a oJreAoBareJIbHo,
rloJryqeHllafl IIaMI{ cnrrparrrras crpyr{rypa rar{He xlo}r{er 6srrr, pacclrarpl,r-
Baox{a roJrr,rto riart rpy6oe uplr6nrarxcnr,re.

Ilz 400 It3BecrHr,Ix Har[ TyN,raHrrocref,r r{Er rforJrr{ r,rc[oJrbBoBarrr ToJrr,r{o
150, 71rr Horopblx paccroflHl'Ifr, onpeAeJreHHble [o BceM BoBr{o}nHr,I\{ LIcrorI-
Hr{r{ar{, l,ro]fiHo cqurarl 6onec yBCpeur{r,rNrr{.

llonorxenr,rs arrlx ryl,Ianr-rocrei,r naHecensr Ha cxeMarr{qecnlrii .reprein
(t[r,rr. 1), B rleHrpc ltorol]oro HaxoAr,rrcfl Conlrqe. FIa arort cxe]{c Mo}r{Ho AoBoJrr,-
r'ro yBepeHHo rrpoBecri4 Tprr BerBr,r: repBafl, 6:rnnrarlmaq H Conuqy, Iro pacrjoJlo-
)rt0r{Hafl rro Apyryrc cropo}ry or }rero, qe[,r uerrrp laraHrralilr, npoxoAr,rr qepe3

cosBeaAr4rr Jlc6e4a, I{e{ea, flepccn, OPuoua, Boaur,rvero, ltr4nuopora, Eon;-
moro flca. PaccroRrtne qo Contrrla u 6nr,rxrarfunerl r:o.rHc olioJro 300 n mr.rprana
ECTBr{ ol{oJro 400 rapcerioB. To.rr{a, He Jromaruafcrr r-ra BerBr, n Aonrore 158o,
flpe/IcraBJrrrcr co6oii ryl{arrr{ocrr, NGC 2175 n Bnlraneqax.

Bropan, 6onee lanenafl nerBb, rrpoxoAr,rr Ha paccrorrHr,rrr onoilo 2000 nap-
certoB or Coruqa arepeil coilBeBAr,rrr I]et[ex, F(accnoncr,r, IIepcea. Illlrpr,rrra
ec l]pr.r6nr,rerlTeJIlrlo raltaFr )ne, Itari r,r nepnoir BerBr,r. Oua Har,re.raercfr l\{eHee

yBepeIIHo, qeN{ uepBafl, TaIt Itart HaM IlBRCCTHO ManO CTOIIb /laJreHI,lX TyMaHrrO-
creit, lt Bllec6, oqeRI,UrIo, oco6euno cnatsr,rBaercrr l{cAocraroqHoe Br,ra}rr{e cnert-
rpon cna6rrx BBC3A.

'lpcrr,n, BHyrporrlrrrfl BerBb, BriJrroqaer ?yx{aHHocrr,r B coBBe3Ar,rflx Crpcnrrla,
II]ura lr 3men; BIraqr{reJrr}rafl Brrrrlnyrocm eroii BerBtr{ B paArraJrbuoM HarrpaB-
Jlerrr{rf Nro}Ker rracrrrrrr{o o6r,gcr.rgrr,cs omr.r6rtanrlr paccronrtrr,i.

Boraras rpyurta tyMaHHocrei,i naxo4r.rrcfr B AoJrrorax250-270o B coaBe3llr{-
qx I{nrs ra l{cnranpa. Iiegocrarort na6nrogeunr,li n romHou rroJrymapr{r{ He noa-
BOJrfleT peIxlITE Bonpoca, cocTaDJIfIeT Ir,r 3Ta rpyilna caL{ocToflTeJILIryIo BeTRb

uJrJ oHa rian-?o coe,rlr,rrrrrercf c BcrBLro, npoxogarqeii qepe3 Crpereq
r,r l{lrr. Eonee yBepor{Iroc cy}r{Aerrr4e crarrer Bosnrox{rrbrM nocJre ouy6nr,rnona-
Hr,rfl o6aopa o6nacreri IIII, npoBoAr,rMoro B Hacrorr[Iee Bpelffl s lontr.ror,:i

Arfpnnc [61.
It o6nacrrr Illura npr,rMrrHaer c ceBepa 6oree 6e4uarr rvN{arrHocrnur,r o6racru

n Opne-JL,rc[.lre. B lo]xnor:r ee qacrr4, Ha AoJrrore rprrMepHo orroJro 10o, rueer-
cfl HeHoTopoe ItoJlr,rqecrBo cJra6brx u ue6onrmr,rx ryMar-rHocreri c rreuasecTr{BrMpr

paccrorrrrrrfl\{r,r; Reporrrrro, oro 6oneel[aJrerrr.{e o6'r,en'rtr, /{-.ance, Ha rrporfl}rre-
n[I{ cre,t1yrorqux 20" AoJrrorbr J]e}rurr o6nacrr- 6oJu,nroro florJ]or-uerrr,rrr n Opne -
BIIJII{a, Mrc.rrroro IIyur; 3Accb He ua6nroAarorcft rtt[ Tyr{aHr-rocrrr, Hr,I ropflquc
BBcBAT{. Montno nondrarr, .rro Ira6.nroAaeMr{e B aroN{ }raupaBJrenr,rrr rrJrorlrrle
BBeBAITBIe o6naria Jrelr{ar rra oqer{rr 6onrmont paccrofrrrl{r{.

flory.1s111rrfl rraMr{ cxeMa rararrrlrsecrtor,i crpynrypr,r B ocr{oBHoM colJra-
cyercfl ltalt c np0ABapl{ro,;rsrroii cxeuotl Moprana, Illapnnecca n Ocrep6pona,
rarr r4 c nocncArrcri cxeuorli - Moprana, Vrr{opla lr I{oIe. lranrlas paarrtrrla
Bal{Jrroqaercfl Il rroJroH{enr,rr,l Connqa oruocrrreJrrrno ncT'eerl .- B cxcl4c i\4oprana
Connqc Jre)rrrrr Brryrprr nepnorl BerBr,r.

Pacuonorxenue nerneii crr4parr,r, floryqcr]r.toe no gut[{ysnbrM TyMaHHocrfl N{,
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4lrr. 1. Cxer,ra cnlrpaJrLItr,rx uetneii fanarrnrtn, Co"ilrrle rraxoArrrcrr r ro.trie ,S.

ltpyrr npoBeAerrri Arrrr paccrofirrr,rii n 1000, 2000 r.r 3000 uapoerion.
I'Iarpa l,nerrne rra I'aJranr r.Irre cnnr,i qeu,rp yr{aa alro c rpe,,rnoii

tt rs oo



I{ TO O6CrOfreJrE,CrBO, qro raJlanrr4qecnoe BpalqeHr{e HatrpaBrreHo tro qacoBofi

CTpeJIHe, IIOBBOTIflIOT C,qeJIaTL BBIBOA, qTO CnI{paJII] SaHpyqUBaeTCfi.

Crpynrypa cnr4paJrbHrrx BerBeir, orpeAerrfleMafl Arr{r|tyBHBrMr ryMaH-
HOCTflMT{, B OCO6eHHOCTTI nOJrOXteHrre rper},efi Bernz, MaJrO rroxoxta Ha rrAea-

Jrr{3r{poBaHHyro cxeMy cnr{paJrtr. Fla6nro4aeubre BHeraJranTrlqecHtre cr{cTeMbr

rr{rra Sb I,I Sc raHH{e Becr,Ma AaJIeRI{ o? ToqHoft reoMerpuqecHoit cxeMbr, tr{ B Htrx

HapfrAy c BeTBfMtr, 01116arcuuMl[ rIeHTp, BoTpeqalorcff TaH)fie BerBtr, zMerorqzs

paAr4aJrbHoe HatrpaBJreHr4e, r{ r{eMaJIo BropocrerreHHhlx BerBepi rrJrrr Aerarreft
Becbr4a HenpaBr{Jrbrroft {oprurr.

Mrr nmAprrr ry^{a}rHocrr{ n rny6zny rre AaJrbrtre qeM Ha 2000-3000 trapce-
noB, a 6onee yAonnerBopr{reJrE,r{o Bcero Jrtrmr, Ha {000-1500 uapceHon. Ecrz
rrolrbrrarbcfl BbrAeJrr.rrb o6nacrs rar{oro paSMepa n o4uofi r43 r{SBecrHblx BHe-

raJranTtrqecxr{x ryMarrrloctepi c xopomo Bblpa)fielruofi ctpyntypofi, cxa}fleM,

M 33 zlu M 101 , ro n Hefr BecbMa rpyAHo 6yAer nnrAenl{rs cnl4paJrbuble BerBI{.

floarouy lreyAr4BrrreJrbuo, rrro BerBpr ctrr4paJrbHoI:I crpynrypsr laJraxruxr otrpe-

,qeJrflrorcfl HeyBepeHl{o.

,{na yrounenr,rr 14 rrpogoJr}r{eHrrfl Droro rrccJreAoBaHrg neo6xoAr4Mo paaBtr-

rze pa6oru rro otrpeAeJ]eurrro cuer{rpoB r{ rlBera noa6yxrgarorqnx anea4 *.

,(exa6ps 1953 r.
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ToM XII, 1954 r.

CIIEITTPOOOTOYIETPI4TIBCT{OE I4CCJIEIOBAHI4E MBXAI{I{3i\{A
B OBEYII{AEH I4 fl BO JIO I{ H UCTT,I X TYMAHIIOCTBII

C. Ii. Ilunerhwep

Cnexrpu BoJrorur'rcrLrx ryr'raunocreft NGC 6960-6992 nonyvenbr npr{ rrol,rorlrr
ne6ynnpnoro crrentporpatlta. Ocuornrre ilr4rrr,Ir.r - 6,ner.rga I 6716-6730 [SII], 6neuga
),6584-65z18 [NII] u Ho, ),, 5007, 21959 [OIII], I 3727 [OII] , Hr. tr{utencr{Brrocrtr Aar{Lr

a ra6,ri. I. Cnenrp xapar{Tepn3yercfl nr.rsrror,i crerrerrBlo rrorrrraarlrrr,r, Eo unrer.rcr.{Br{brMrr

orrrocrrrerrrrro HU aanp.eueHrrrrNrrr nr{Hrrfll{rr. tr4s,ryueune rrarperoro cJrofl raaa, B r{oro-
porr rorrrlaaqrn rr noa6ym[e[r.re crarlr'ronapr'rbr, Ee Mo]r{er r,ruerr ranofi cflertTp, Tan
r{aH AJrrr r.ra6;rrolaer,roli IroH[Baqrrr{ RrrcJ]opoAa relrneparypa AoJr}r{rra npeBhrrtrarr 110000",

a rpr.r Bbrcoi{ofr Tel{reparype Barrpeqelr]rtre r[r.rr4r{ AoJrE{I.rbr 6rrrr, l corn]t pa3 rrpqe
H, (ra6r. 7). Paccl,rarpr.Ilalorcrr lrecratrLrouaprrLre rrpoqeccrJ nprt npoxo]fiAcrrr.rr,r BoJrrrbr
qepeB rretrour,rsonarlur,rfi l,rexranea4urrfi r'ae. 3a (pponrou BoJ]HrJ rrJrorrrocrr yBefir4rrr4Bacr-
o.rr r.1 firruerr{qecr{at rer{rteparypa rrrx{eJrr,rx sacr[q onpeAerrnercn (Itt), Enenlrpouuar
Terrneparypa onpeAeJrrrercrr ycroBr{er[ 6anarrca auepr]rr4, nonyuaeuoli or r{olroB lr pac-
xollyeMofi ua roa6yrxgeurre rr r,rorrrlaa[r{ro BolopoAa, rerrrs r{ T. A. Crcrelra ypaBr e-
nuri (19) -(22), onpeAeJrflrouan T" u 7r, norlnsa[nro no1opoAa r u reJrrrx A, fiLrre-
rplrpyerctr qrrcrclllro Arrrr paaJrirrrr.rbrx HarraJrrr.rrrx grraqer.rlrfi f!0) 1qrr.rr. 3, a ur 6). Boma
AaE(e npll 7(l) :1150000" (u :100 xu/cen) r{orrtrByer FI npn6.nrar.rrerrrlo Ha 6O/s n
roqrr{ rre rrourrayer [OII] , r ro BpcMfl Har( Jrrrurrr [OIII] ua6nroAarorcfi.

llpone4en pacrrer l.rrfl T(9): 350000" (u = tSO nu/cen) ({ur. 3, 6) . Vncneurr,nr
r.rrrrerprlpoBarrrrelr ci{creil{nr (23) nony'rero cocroflElre rtorrrraaqrrll q, S, N Ha paanrtq-
HbIx paccrotrurr.Ex or (ppouta. Vpannerlue (24) yaer rroJrrroe [Brryqeurre Bcex ciroeB
raaa B lrllrepecyrcqrrx flac Jrr{n[fix (ra6:r. 9). Br,rqncneunutcnerrp rpy6o cornacyercn
c ua6,rrogeulrxlrr, rlo AJrrr o6rncrlerrrln a6co;rrorsofi Bpr{ocrrr, nanrofi ua 14],
rpe6ycrcn nrr : 200-500 cu-3. Yreruqenlte rrJrorrrocrr,r aa t[ponrou ne go,rxno 6r,rrr,

6onsme seM B 4 paaa, Tar{ uro rpe6ycrcfi rlajllrqrte rcltrroqfiTerrb]ro IrJroruoro Mc]T{-
SBeBAIIoro o6raRa, trro x{aJroBeponrtto. Ilonagano, qro, ecJIr.I BoJrr.ra pacnpocrparrtrercrl
B ra3e c o6rrqnofi rtrrorlrocrrrro, fi3flvqeflrle 6y4er ueurmc na6:rropaelroro, rteBaBr{crrMo or
crerreHrr cll{arlrfl B BorIHe. To,nqura Llsryqarorlero crofi onpeAerrrlercrr Bpet{er.tex{ peRoM-
6trrraqrr BoAopoAa t:2.7OLzn-l cex. 3a aro Bper{fl rfporir, 4nrlntyr4rr?ca orrrocr{reJrr-

,o c]r{aroro ra,a co cH( |
)pocrrro f a, nepeuecrr{rcrr rra L019n-l=2,1016 cr,r, .rro 6rr.rarro

n na6rrogaeuofi rorrrlufie BoJror{o[. Bo"noxurcrort fopl,il,r npr{ aroM ne 6yAet.
,(rN o6txcnenuri 6o.nrruot n.rrorrtocrr{ rl Bo.rloHrrrrcTofi rlropur,r fll]cArroJraraercE, rrro

ncpeceRarorctr ABe RoJTHLI. flcpnar nr,rar,rnaei rracrr.rrlrryro l4orrrr3aqffro r{ yrlJrorrrer]trc
la3a, BTopafi Bx^oAr'IT r xono4urrii, Iro rrorrI,l3oBanrr,rfi u yrrJrorrrer{[Lrr? raa. flpone,qeHr,r
pacqerrr tttm Tf):300000", 380000", 2150000" ({w. 4, a n 6). Bg.rrcre*nax orrrocn-
re,rrLflafi fipl{ocrr, ua6rrogaeur-rx nusnfi Aar.ra B Ta6r. 9. Cpau.tenlre c ua6nro4entrnrrlr
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ror{atsrrBaer yAoBrrorBoprrrerr,rroe couracrre npu 400000" <?!o)< 450000o, qro coor-
BercrByer cltopocrll IIJrorIroro raaa 100 nu/cen. fl.rrornocrr, raaa 300( z6(103 cr{*s-
06nacrr rtcpcccrIellufl A]lyx loJlII AoJl]r{IJa r.rlrerr rIloplry Hrlrn rorrrlr;rrrort =1.5'1016 cr'r.
llutep([epcrrql{rl BoJrlr trIorrrcr, noBrrA]rilrorr)r, Boarrrrr{uyrrr nplr ]rcnpr{B.Trer.rrrrr tlpoura
I,I3-Ba rleoArrrrarionofr cr{opocrII ero neperreruenr.rfl R cpcAe c paentr.rrlot IIJIorrrocrLro.
B uccrax, r1c rrell(3le3;1nr,ri? raa 6oree n;rorcrr, rllponr ABr{i{rercrr trreAJrc}rHee - Har{
cBer B cpeAe c 56.,rr,unlt Hoo([(rrrqtrenrorr rpeJrorrnerrrrfr. (D;rryriryaqrln nJ]orr.rocrrr
Tlelictnyrot Itari JII,IIrBri, (poxycr.rpya BoJrrry, Bcrel(crRne qero rroE{er, noBr{Arrl{otry,
o6paaonarr,ct prrA cxeranlrlxoa nlrrer,i, 1{oroprrrc R npoer{rdr.rr,r 61'gyr i.o.rerr, Brr[ BoJtor{-
Irr,rcrhrx rylrartrroc reli,

$ 1. BBEIBTTT{E

Cucreua tyuauuocreii tlGC 6960 n NGC 6992-5 Aarno rpr{BrrenJr&
BHrrMaHr4e ?rccJreAoBarerer,:i cBoer:r aE{ypHofi crpynrypoLi, [ocrpoeHHofi II3
6onrruoro rlllcJra rorrrtrrx BoJroI{oH (r[ur. t). Orcyrcrnne B onpecrnocrrrx ry[raH-
nocter,i ropa.rer,i 3BeBADr, uoryrqeli noa6ym4arr, prx cBearer{r{e, [ocraBfiJro Bo-
upoc o MexaHI,rBMe BoB6y?fiAeulra. Oopr [1] upeguotoEurJr, rrro BoJror{Hrrcrrre
Tyr\,raHllocrr,r- ocrarr{r{ o6ono.rrtn cBepxHoBoLi BBeBAbr, Bctrr,IxHyBrtreit }re-
cr{oJrr,Ho AecflrrtoB Tr,rcflq Jrer Haaa,q. Pacmnpnrorqaflcfl o6oilorrxa Borpeqaer
conporrlBJreHrle MelriaBesAnoii cpeArr, c)fllrxfaer ee, r,r arreprr4rl, Br,rgerrflrorqafcfr
nprl c}Itarr{r,r rr Topr,ro}r{eHrlrr'r, Bbr3brBaeT cBerre}rr,re TyMar-rHocTr{. oopr yriaBbr-
RfleT, q16 XbrOuacorrolpeAeJrr,rJrJlyrreByrocr{olloc,rL oTlleJr6Hr,rx ySJroB, paBHyro
nplr6nlrszrenrno 75 nu/ cerr. Oqenna Brcprepca [2] la,ra AJrfl reMrreparypBr c)fia-
roro raaa BHarrerrlro T:40000", Aoc?arorrnoe AJrrr cBeqeHufl. Buro yxaaano,
trro B crreHTpecrrorr ra3a, cBer.Exlerocf riprr B6rcor{or,i relrneparype, BarrpenleH-
I{rrlc JrI{HI{rr AoJr}n}rbr 6srrr, ycnreur,r cpaB}rr,rrerrrHo c BoAopoAHbrMr{ [t], oAua-
rto Aera;rrrHo 0Tor Bonpoc HrrHeM He 6r,r[ r{ccJreAoBaH.

C. A. I{annaHolr r{ C. 14. fonacroxou [3] u ueaanr,rcr{Mo rleu6epleuom

141 6sno paccquraHo cBerreHr,le BoropoAa np[ paaJrrrqrrbrx n[]rerr4rrecnrrx reM-
rleparypax, c Y'rcrort peltou6uuaqui'i lr yAaplroro Bo36y)fi[eHufl. Eanr,-
ueporcnuli [eHpeMeHr rrpn Br,rcor{r4x reMneparypax He orreHE, cr{J]r,Ho oTJrr4-
araercFr or o6rr.rHoro, pertou6nnaqnorrHoro AeHpeMer'rra, a rprr HIrBr{I{x

rer{IIcparypax cBeqe]rr{e BoAopoIa rres}rarrr{TeJrLEo.
IIeu6epnen [1r] cpannraJr frpr{ocrb BoJronHrlcrbrx ryMaHHocreft, c}rsrr,Ix

rrpr noMorrlrr (unrtpon B Jryqna II", ).5007 tOiIIl w ).3727 tOIIl. tr4cnonr,-

Byrr ryMar-rHocm M32 Har( cralrAapr c I,raBecruoI,l Rprtocrbro I{ pacilpelerel{ueM
S}reprtrr{ B clrertTpe, o}r IroJIyqr,IJrtrHTerrcI4BI.rocTL yHaSaHnbrx Jr}I}rzli I{ npllmetrI

n BbrBoAy, qro cro Ha6lrol{eH[fl I{e Mory? AarL ofipcgeJlerlHoro 3altIloqeHtrtr
O MEXAIII{3I,IE BO36Y}ITAEHI4fI, TAIT HAH O6GFICIIflIO?Cfl I,I O6I,IIIHbIM BO36Y'fiAEHUEM,.

BrrsbrBaex{brn{ lrSrryrre}rr4eu ropn.rei,i 3BeB,qDr, r{ yAapHbrM Bo36y}r{AeHI'Ienr. tr4a*

r,repeHtrfl r{eu6eprcua He x{oryr JIarr, orlromeHl,Ifr r{I.rreHCI{BHocrrl Bo,4opol(Hr,Ix

r{ aanperqerrnrrx ulrul,ri,r, raH r{art IIo 6reu,qupycrctl c Jr}r}rrIflN{I,I [NII], noropble'

'o'fl:"Jtilff#ltrun*uo erori 
'py4nocrl{, 

cpaBl{rlBaf cHrIMHn n ny'1na [[o
n ). 3727 c tfororpa{ucii, cleraHuoii B yqacrlte HenpepblB}Ioro ctrer(rpa.

Colnacno A. fl. I{uuuepy [51 uenpeprrnusrii crrcrtrp ryMa]rHocreii o6paeyerca
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B ocHoBHoM nplr nepexoAax 2s -1s aroua BoAopoAa I{ trpolopulrorrarreH E}rreH*
cr4BHocrr4 6anrlreponcrorx nlrHuri. 14enreperlr,rs l. A. IIIarina nonaBarfi, rrro.

Irenpepr,rBHr,rii crexrp Bo;ronHr{crr,rx ryMaHrrocTcri ropas4o cna6ee cpaBr{r{-
rcJrr,Ho c FIa, uelr B Apyrux oxrlrccl{oHr{brx ryr,rarrrrocrax. Cre4oBareJrr,Ho, Jrr,r-

nulr INIIJ, uonu4r.mroMy, He cra6ee,.relr co6crseuuo IIo. Cnnlrnlr f. A. Il]aii-
Ha B ,ryqax ), 3727 ranx{e roHaBarrrr 6onsruyro rrpnocrrr ryxrarrHocrr.r n Bror,i

Jrrr[rru. Iloaraglruouy, Banpeqer{Hr,re Jrr{r.rlil{ AeiicrBurerr,rro yc}rJrerrBr cpaB-
rrr4re Jrrrro c Jrr{Hr,r fl r{rr s o 6rr.rmrx gu{{y anr,rx ryMar{H o crrrx .

OAIrarto Bo rrrrorr4x rrJrarrcrapHr,rx ryxraHrrocrrrx Jrrrurrr{ tOIIl.] n 5-7 paa

flpqe Ild, TaH qro arol' peayJrrTar He r,rolrrer cJrylrrlrrb or{oHrrareJrrrrrrrrt'r Aona-
BareJrbcrBoM yllapuono Mcxar:rr,r3rra, rtoropr,iii rr rox[y ]ne nr4He\,r rre 6rrn HoJrr{-

IIecTBeIIHO I,ICCJIeAOBaI].

Bucxaertnarr,rcb rrpeluoJrolnellrtfl , rrro JBCBAa x{oirter oriparrr,rpoBarr,cfl 06ra-
Itor'I Tel{uoli uarcplrn ntm 6ttrt orrcHs r'opR.reiir, no lranoii ro paaxltepy, trpr.I

aroil{ ee Br,r4rrr,rarr rrpHocT'1; 6yAcr uana.
IleAanuo I. A. ITIairn ra ]f . cll . l'ase [6] orr{pr,rrrr cIl1c ABc cr,rcreMr,r rorrio-

BoJlor{}rlrcrl;Ix ryMaunoc'rerl n coBBe/{[flx Boar]r,r.ri,rii u JIe6c4t. Tyuanrroctr,r
I4NreJrI4 Te Hte oco6cnrocrrl, trro r{ paHee r,rilBcclrrrr)Ie, u a6nwau Hrrx rariTrtc He

6r,rro ropnur,rx BBeBA. BepoRruocrb crryr1nji11sl-o grrpaur poBalrrfl BBoBATJ rclr-
nol:i l,rareplreii no BCex cJry{aflx BccLN{a rraJra, rroETox{y rrpellrrorolncunc 06
y/IaplloM x{cxaIrI,IBMc nos6ynt4enr,rfl crearerrlrfl rrcJryarr{Jro 6onrrryro rroA,r{ejl?r{riy.

f . A. IUai,iir r,t B. O. fase yxalaJrr,r [7] na r'trjrr,rrrrro0rrr Bortor{or:r AJrrr

1ur[{yenrrx ryi\{aHlrocrcrl; nun 6rrno orr,reqeHo cyulecrBoBarrr{c Botrro]roH

s 41r ryMannocrflx. ,flctanr,noe ]r3yrre]rnc Rotrroliorr R ryr{a}rFrocrax Oprlorra n
NGC 2244 6r,rro ul.ronc[cuo B. l-. Occerrrtonrrr,r [B].

I-. A. Iilar:iu rn IJ. cll . i'asc [7], [91 rrpogrrono]nllrrn, qro BoJrorura n Arl4{ya-
HDIX rylraHrlocTflx cBrIBaHr,r c ilBr,rrr{eHr,rex{ Berllecr]la. B paaor,rrne r[rrorc3r,r
Oopra [1 ] o ctonruronerrr{flx o6,[artos orrr,r orr,rcrr,rtrrrr, arro BoJ]or{Ira.racro o6pa-
Bylorca Ira rpalrnqe cnetnoir n rcurroii o6,nacteii, r1e, rroRl,rAr{nroMy, l,n'rcer
x{eCTO IIOBLIIICHIIe TeMrlCpaTypli IIpI,I C]Italll{lt l,t yBeII{rIeH[C IIflOTH.OCTU. OA-
Iralto rp1{all4Ila o6paaonaulrf croJrrr Toi{r{r,rx BoJrortoH (Tonlqlrna r{x [opflAr(a
0.01 rrapccrta [pl,i AJ]r,r[e oltoJro 1 napcerta) /Io ]racroflulero Bper,rcrr]r ne o6.r,-
,IClIeHa.

I{crr,ro uacrosqeii pa6otr,r flBJrrrercfl lrccJreAoBanl{e crTorirpa BoJrorrur{clbrx
TyMaHIIocrei,i, geranrnoe paccN4orpelrr{e r{exiiET.rBN[a noa6vnrAcr]i,rff cBcrrcrr14rr

rlprr Anl,r)fienun o6oroql{I{ r,r cpaBHer{uc RrJqr,rcJre}rHoro cnertrpa c lra6nrolcn-
HI,IN4. O4ncitperuenl.Io BslcltaBanbr l{ertoropuc coo6paxreHrrfl o npr.rur,rne o6pa-
30BalIilfl BoJlorioII.

$ 2. ITAE,ITIOI{E}Illfl

IIa6nro/Icrrr.rfl rrporIBBoArlJruct, na rre6ynaprror4 clerrrporparpe Itpr,rucrroi.r
o6cepnaropr,ur, rreurrcrroBarr r{aMepa r{oropor.o (F :1) [Meer ABe rrpr{Br,r},r;

oAHa r,rs rrplrsM r\{o}ncr 6rrtr, cnnra. Srrcroer,rqlrr,r npu {ororpa{uponanr,rr,r B cpeA-
I{eM ,qocr]Iranr,r 4.racor. Fl a6rroTlerrrtrl crrcl{rpoB BotrrorrHr{crBrx ryMarruoc'rei,i rra

ne6ynnpr.rou crer{rporparlrc necr,nra rpy,qH6r, rarr HaH crreriirporpa{ rurerplrpyer
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,cBer c trfioua,qHr{ I{a He6e Ar.laMerpoM 70' , a BoJroHHa ryMaHHocrtr SarroJr-
rrfror MaJryro qacrB eroft nnorqaAr{rf, TaH qro HoHrpacrHocrb creHrpa ryMaH-
r{ocrrr na {roue cneHrpa re6a cranr,Ho nagaer r4 roqHocrr, lraueperurr,i yMeHb-
trraercf , Br,rnz [pr{H.frrbr BCe r{epbr H yMe}rbmeHr,rrc pacceffHHOtO r4 rrocropogHero
CBETA.

,(,na uonyueHr{rr cler{rpa cpaBHeHr,rn clry}r\rrlrv BB0BAT,T A0, nnacrnuxz
xanu6ponarucb IIpI4 rroMorrrr( rpy6ouuoro craHAaprtrBaropa B Anyx o6nacrax
cner(rpa, Cuertrp ryMaHrrocrr{, BBeBAbr A0 u uapxn {ororpa{r,rpoBaJrr{c6 Ha
Hycr(ax oAuoft rrJracrr{Irru t03aF I{ oAHoBpe}renHo o6pa6arbrBarrr{cb riporBrd-
TeJreM ,(19. Bo,nee uogpo6noe orl,Icalrr{e cleHrporpa(ta r,r r,rerogirnr,r na6nro4e-
nlrfi gauo n [101.

B re-renre 1951" w 1952 m. 6rrno nonyueno 28 ctrexrporpaur,r ryuaHuocrefi,
orHocfltul{xc.s n Mecrar{, yr{a3aHEbrM Ha t[uh. 1, a.I4z nzx 6rrno oro6pauo
'L46onee xopo[rrrx, npuqeM B 6rrnu cHrrrr c AByN{.rr rrpr{Bn{aMrr, a 6 - co4noft,
TaH nan nplr SroM rr]r4lilrrn )' 3727 Merlbrtre norJroqaerclr rr Jryqms rroIl4aercfl
!rsMepeHEro.

tr4artepenza trpoI{BBolllrrrl{c6 }ra c[o'roa;rexrpr{qecr{oM uunpot[oronrerpe
If,eftcca. oruoclrrensubre r,rr{rer{crrBr-rocrr,{ nanwft z 6nen4 ). 6716-30 tsIIl,
). 6584-48 [NIi] ail(ecre c IJo, ). 5007 tt 4959 toilf l a],8727 [OII] 6uau
.floryqeHbr tryreM o6HsHofi r[orolrerpra.recHofi o6pa6orxr.r z trpr{BeAeHr,r B

ra6n. 7.

Ta6"nnqa I
Omu,ocumenttLble uHnl,eHcuBu,ocmu auttuil G qeftLblper o6nacmnr tnAnnaH,H,ocmu

J\-?, oonacru na
@rr.

tI Il cro
IIJIACTI'IHOII I NII],+IIfr H" OII

1
.)

o

1l

ti
2
lL

2

0.46
0.44
0.45
0 .1r8

L

L

L

1,

0. 68
1.04
0.51
1.0

0.31
0.17
0.16
0.11

2.0
7

3.9

lJalemeuuoe cpeArree .

IJu aonnercn cartoti cna6or,i lra r,raMepelrurrx Jir{Hr{rli; ona BtrAr{a [areno
Hc rra RCex [iracrrrunax r,r ],rar{epflercfl c omra6rlort go 100%. Eonee apnrre
,rrrrHr,rrr r.r3l{eparorcfl c omlr6nor:1 onoro 50o/0. Ilpu ycpe4r{eHr4rr Bce JrrrHrlrr
orlrocr.rJlr,lcb H [NIII f ]Jo, lrnrerrcIlBrrocrrr noropori 6onec nocroEHHa ]r JrerHo
I,IBMepFIelcfl, a BarerI ylr{e cpeArrr{c AarrHbre 6rrnn ornecerbr r( 11u. tr4auepeulrn
tleu6eprtena [1rl Aanrt ]recr{oJr6r{o 66nsmyrc, qer{ y Hac, Berrr{qlrHy I[Oil\11",
oAHaKo [pI{}IcHeHHarI rrr,r MeroAurra rpe6ycr 6onee cro}r{Hr,rx rr x{e}ree HaAeE{-
r{6rx peAyrr{nli, c y.reToN{ rroJlocbr npouycr{aHrra {unrrpa II qyBcrB[rerrE,Hocrr{

rrJIacT?IHoIt, troaroMy ero AaHI'rbIe rlpeAcraBJrflrorcFl IIaM BaBLlllerrrrbllrn. Hpolre
roro, 6onamoe BHaqeHrre rrMeer yHa3aHr,re B [4], qro [3iuepeHr{r rUeJreBBrx

clrel{TporpaMM, rroJryqeHrrllx Ba}l ge Xylcrolr lr Xsromacouorr, uor{aBrrBaror
.ctrirbHoe pasrrlarxe or BoJronHa H BoJronuy (raccre4oranacs $ororpatflr.lecnaa

no 6.2 
I

4.7 l,'
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qacrb cnenrpa). floarotuy ycpeAHeHrre Molr{er [arL nABJ]IrrrHLIe peayfl[,Tarbl
B pasHr,rx cflyqaflx.

Ta6r. 1, fionaar,rBaer, rrro AJrfl crrexTpa BoJror{Hr{crllx ryMaH[Iocrert xapax-
TepHa Hr{3nas crerreHr, rToHr{3arlr{rr, o6rr.rHas am an{Sy3Hr,rx ryMauuocrefi
([OII] ornsuee [OIII]; [SII], oqeHb crra6ble B rrrraHerapHblx ryMarruocrnx [111
uB-aa cr{Ju,rrofi rouueaqur, a4ecr, ycuneur,r), B coqeraulrr[ co cpaBlrtrreJIr,Ho

6onr,mori [HreHcr,rBr{ocr6ro aanpelrleHurJx nuanrit, xapaHTepuoii gnn trJ]aHerap-

HDrx ryr,raHuocrert. 3ra oco6egnocr:r c6rnx(aer BoJrol{rrlTcryro ryMaHr{ocrrr c

BoJroHHaMrl npa6onngnoli ryuannocrn [L2].

$ 3. CBEIIEIIT4E IASA IIPrr PASJII4IIEbIX TEMTIEPATyPAX

flpem,qe qeM paccqlrTblBarb I,rBJryqeur'{c, noropoe [oJr]Itlo rroflBr.rrrcrr rrprl

ABr{}neHrrr( o6o,rouxra, paccMorpr{i\{, xan 6y4er cBerrrrbcfl rrprr Bbrconofi remue-
parype clofi raaa, uuerorqnrl ror )ne xrutt.recnlrfi cocraB, qro r{ trJrauerapHr,re

TyMar{HocTr{. Am Droro Ey)nuo orrpe4errtrTb Itorrrraaqr{ro u noe6ym4eurde aro}roB

S, N, O n II upn pa3r[qHr,Ix HuHerrlqecnrrx rel{neparypax.
tlncno uor6yrxgeuuir F oo lreracta6unr,noro yponua B aroMoB r t cua

sa t cer-(. [l]rr r(uHerr{.recnoii reMrreparype 7', pacculrraHlroe Ha t anenr:pon

lr na t aroM B r{cxoAuoM gnn roa6ym[eHl,rfl cocroflHrrrr A, gaerct nasecruoii
rlropn,rynoii l13l:

rt. o, 
"F 

o, :, ot't, n,#* (#r)' r' r-'#a !4n), (1)

rge X,-n-trorer]qtraJI noa6yntgeuun, 6o :2Ie + t -ctaructuvecttutt Bec

Hlr)r{Hero ypoBHrI, Q (,48) - BeJlrrruHa,

MexaHrrnrr. Benlr.rr,rrrr,r f), elr.rr,rcreugrre
Meuacnou u Xe66ou snn OIII [13],
npeBr,rrnaJrr,[, r{arr tror{aaan Anrep [14],
lpeIeIILHOe SHageHI{e, yCTaHaBJIIIBae-

uoe'r'eoper,roir coxpar-reHr{r. IIeganncl
Craror.r [t5l nsr.urcnlrr 6onee roqr-Io Be-

rlrqlrHr,r Q 4nr r-re6yrnpHr,rx nepcxogoB
rI rrepexo11oR .rtr[a noJlflpur,rx cunrrufi
EecfioJrbnr{x cr:aguft tro}rra3aur{r{ O, N,
S, F, Ne, Na, X,Ig, r{Merorltrx o6onoqrtu
'ntu.a 2pa. 3ua.renun O olta3aJrlrc' B

HecnoJrbxo pas Merrbru{Mr{, .relr y NIen-
BeJra r,r Annepa. Arrfi r{Hrepecyrcrqr{x
I{ac cJJyqaeB ToqHocrb, rro yrBep}r{AeHrlro

Cr,rroua, Aocrrrraer 40%. B garrucfiueu urr 6ygeu uoJrt,BoBarr,cfl [aIrHbIMI{
Cutona, Ho npr{ Hr{Brrr{x ? uyxuo yl'oqHeuue. Xog e{{exrl4Buoro ceqeHplr

q (u) noa6yxgenus ueracra6rr,rbnoro ypoBufl cxeMarl4qecxu nao6parxeu Ha

$ur. 2 tt6] - ceqelrr4e pacrer, rraqurlarl or uorelrql{ara r{ouflBaqrrlr, Ha npo-

Tfrxteur,rr{ trpr4MepHo 1, oe, rracnc qero [ocruraer BHaqeHI{fl, olpe[eJrfleuoro (t).

7 14arr. I{pLrMcft. o6cepBar., roM XII 97

B6rqr{cJrflclrafl MeroAaMrI nnaHrosopi

uo a-

@rr. 2. CxeuaruqecHzfi xo4 ceqeutrE
noa6yrrgeuur ivreracra6znruoro ypoBEE.

IlynHr[pEas JrrlErrE coorBercrByer $opMyre (1)



Ilpw T >10000' ero o6crosreJllcrBo MaJIo cytqecrBeHHo, oI(HaHo IIppI MeHb-

ilfix 7 oHo yN{e}ILilaer Bo36y}HAeHIIe r{ ero Hy}I{Ho yrIIITr,IBarL.

Cpanulrre:rr,rro MaJrarI BeJrr{qr'rua A @B) rloBBorfl er, HaH rloltaBLIBaer oueHlia,

lprr rrflrepecynrql4x Hac IIJIOTI{OCTflX He yqIIrLIBarL ylapoB Bropollo poAa.

TOrga, HaK JIeII{O B?IAeTI;, I{sJIyqe[I{e CJIOfl IaBa x{O}I(Ho IIpe[CTaBI{rL B BI'IIe

(2)

t\e n- rroJrHafl noHuellrpalIl,Ifl aroMoB AaHHoro SJreMeHTa Bo Bcex crallllflx
rltourraaqr,rr{. Ectu teltnepaTypa !I IIoHI{SaUlIfI B cJloe rrocroflHubl, to (2) uorri-

HO Ilepell{caTb B BI,IIe

W\+ frn"n'F o,(r) d's,

I au _ 7-AB ttA tt

\r,rr,zrrl, 
4n ' u;Fooll')'

I ea : [\ non,r n x oud,s 
:

[na npunaeneruft (3) nau HyrItHo slIarb crelleub uoHtrsaqlltr aJIeMeHroB

u cpe[nrft xuM[secHuii cocraB r:yuaunocrefi.

Cpe|u,utt. ruttuotecvufr, coclnal myrwanrtocmeft,. fl:cregnufi HeJrbBr trpflMo

6parr ua [auur,rx [13], tar HaI( oIIfi BbIqtrcJIeIIbI co crapbll\,Itr sHaqeHtrEMLI fl
tr, npoMe rofo, BHJIIOqaIOT yqer yAapoB Broporo poAa, ItoTopble TeIIepB oHa3bl-

Barorcfl n 6onrmrncrBe cJryqaeB rrecyqecrBeuHblMtr. Haxoueq, p^acqerbr Mesaera

ocrroBaHbr Ha BHaqeHr ax T, noropble aaBucflr or BeiluqnH" ta alg 
gils oIII

rr rerrepb ram?fle [oJrxtnbr 6rrm ualrenenrr.
Mu upe4upy{Errltyr nepecMorp srrqucneuufr Menaena B cBere yr(aaarrlrbtx

arrme coo6parxeruft. TlclonraosauHble BEaqeHI(s trocToflHur,Ix AaHLI s ra6l. 2,

nptrqeM Q n 6 oauaqalor cyMMy Brtrx BeJrlrql'ln AJrfl Bcex uogyponuefi ocuoB-

HOTO COCTOffIItrE.

Onpegelreruaf tro ur{Teucr{Bnocrrf Jtnrauu rtoHqerrrpaqufi rrouoB rrpe?r(Ae Bcefo

o6parno npotropqtro,ur"ru 9.oA
Ta6rmqa2

Arn.o"tttr,tte nopa,lt,etnpbl. .Ho.nepa 1, 2, 3 coomoemanlAruln lJpocttJlJt (c.numt,t.tt

.ttt !/ lL b t1'1, LL n n e nl, a u ), tt tt,t u u, a tt, c o cl7 0 B I L o e o

s(12)

ro I,IeHBeJly 
| 

,ro c.ron,

OIII
OII
SII
NII

no MeHBery no Crrrolry

DE'

6.0

0.195
0. 218

0. 383

0.223

Xrz'70r'

4.0
D . ,lz1

2.96
3.02

20

{0
10

20

L73
1..44
2.02
2.39

I
4
/+

o

, a(.2) M
lloarouy c6utua,onpeAeJreHubleMeHBeroMr Ey?r(Ho yMEolnurb Ea -oT 2)c- .

Vuer ygapoB Broporo poga, IlpoBegeuruli Mensenou, yBe[trrIEJI HOHqeIIrpaIlIlIo

ZoI{oB; I{to6tr trclrpaBr{Tb pacqer, Ey)nro yMl{o?Ittrrb o64wnpaaIuqflblx uoHoB,

rroryqeuubre. Meuaenou, Ha (1 -p), BbrsuciluB gry Bertrqnuy tro AarlHb-lM
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NIeneena. Onpegeneuue oJreltrpoHnoft reuuepatyprt rpolraBo[urcr tro oruolrre-
Huro rnreucr,rnrrocrei;i rulrlur',i [OIII], 1/, * ff, u i /r3Li3 npr rioMotrIn qrop-'

uynu It3l:

+#-:(i-p)l*r,,11" ;n,'i+ r]oszs. (4)

Bonee roarnr,rM r\{eroEotr crartr{crtrrarccnoro paBHosec[n l,Ienser [oryqaer I(Jrg

cpeAnr{x rpnen.recrilrx ycnou.rii qr{cJre}ruo 6rr,raxoe Br,rpa}fi eHne

flocxonrxy p n ;leiicrnurerlHocrr{ rraJro, yroqHeHlre, AaBaenoe (5), HeBI'Ia-

rrr{reirr,Ho [r Mr,r Mo]Her{ trcrroJrb3onaTr (4). C ,4annr,run Curoua noryqaeM

r -4,

f -:9,'ry'-pN' 
=B.liekr .

1 lrsr

Cpasuerure (5) n (6) 4aer
1 I q^

T -;- - 
z.L ' l0-5,lM ]c

(5)

(6)

(7)

t\e 1'* lr 2, oanavaror coorBercrBeuHo roMrreparypbr, Bbrqr.rcrenrlr,rc uo (5)

a (6). BrruncJTeHHaFr no uHreHcr{Rr'rocrrr 3anperqeuHrix rzr'luir r{oHqeurpaurrrr
I,IoHoB npolopur4olrarbHa, r{an BprAHo ua (t), BoJrIIaInHe f'lzsxlt;T. flpu nououqu
(7) naiiqeu, rrro rronpaBna, Horopyro lrylnHo rrptrAarr, x lgrz;, [al{}rr,rM n [13],
6yler n cpe[rreM paBua paBuocrr 0.05 - 6.6 . t0'oxrr, r. o. yt1s1 reMreparypr,r
yMelrbrrraer o6r.rnue (Xrr) t0-12) rr qacrrrq]ro HoMneucr,rpyer BJrr.rflHrre O(1 2).
Ilpogenan ranyro ilpoue[ypy c [aHHr,]ilrr{ Arncpa u N,Ieucena o co4epmalrr{u
r{o}roB O, N, S, orrpelleJrel.rl-IrrrMr{ rro 3arrperueHHbrM Jrlrl{lrrJtr{, n yqrfl AaHI'Ibre

Nlenaera, rroJryqeHHbre no penolr6raHaur.roHl{r,rl{ JII{HrrflM, M6r iloryururrr B r(o}Iqe
HOrrrIoB, cJrolI{r4B coAep}r{aHr{e pasJrrrarlrbrx IroIroB oA}roro SJreMeHTa, oqeH6

rpy6yro, Ho, rroBr.rAtrr{oMv, 6onee 6rnexyrc x geiicrBnreJr6l{ocrl{, seM y Men-
aena, ra6n.3, n roropoii npunegeubr anarrer.rrrfl, orlreceHllbre x 1000 arolros H.
flplr nrr.u,rcneHrrr{ ilorpaBrr{ r( co[ep]na]rr4ro SIII cgenano ilpe4noJro]Heune, rITo

Airrr nepexosa 1",2 *€+#-*€H, l'an r{a* rrx BLIerrHtre er,eltrpolrHLle

o6o:ro.rnLr coorrercrBenuo nogo6nr,r. l:IeralrerlHoe coAcpxtaHlre aaora o6tqcurIercs
TeM, qro norrpaBlta Ba BeJrr{arruy f,) uo.rutr rouno HoMrleHcr{pye.cn uonpatrrofr
H coAeplr{aHlrrc NIII, o6vc.nosncuHori reiurreparypoii.

Ta6",rrrqa 3

o
N
S

x,?,,\##: 
l*,t 

;l,t*,::,tx

0.25
0.2
0. 10
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Teuept Mr,r MorfieM paccqurarb rpLI loilIotqlr (3) u (t) cneueuue cIIofI raaa

B AaHHOrt JIIIHII1 B IpeAIIOJIOH1SI{I,II{, qro BCe aTOl{bI HaxOIIflTCf B AaHHoM
/n, \

cocroflHI{Ir I'IoHtr3aIIrIII (-4-: t ). Hero'lnoe sI.IaHI{e BeJII{IIIIH f) He sfltlse'r\/, /
Ha pa0ge1', TaH HaR OnHOCUntclUltOP COdaltJlCA.ltUC J,IC,4tCHm0A l)ACCL|UmLltO

c nze,4ru c.rce lellulLltHafiLl Q, lr oluudka B BHarII,ITerbI.IoIl cToneHI[ Ltctt,tnqaemcfl,.
J ttBenucflua -J- upegctaBJreua B \-a6r. 1].

\ rt rrn odt t, oJ,."
Ta6,'rrrqa 4

tr[tmt,ertcuouoctnb Ltin!/q.etru." 
::r{ 

?a30 0 ,'LLLtlLL,.Lr, pacclutnaHHan tLa e)ttu,tttly le.luquttbl

-!" \ rt,,n js. R eauwrrlnx !0-2b
tt ) He

B npeguocneAuefi crpoxe ra6ruqBr AaHopaccqtrraulroe Ha eAuHtrqy BeJIffquHbI
rC'\nn n"ds uailyqeHre B Jruutrr Hp? otrpeAeJlneMoe ]Aapafuu, tro AaEHblM

C. A. I[aunaHa r{ C. U. louacrora t3]. B rocrre4ueft crpoxo trpuBeAeHa
,EETeHCTBHOCTb peHOM6trHaqUOHHOrO CBeqeHtrfi B [II.F.I,'II HBr paC0{UraEHaE Ha
't z"rrzds [13] .

Ifonuaaqua. Cocrosuue troutrBaqufi B ryMaulrocrffx B craqtrouapEbrx ycJro-
,BtrgX OnPOAeilEerCfl, HaH trSBeCTIrO, 6aUaUCOtu rlnc.]r:a troHtr3aqtrft o ocEOBIrofO

ypoBHfi u qtrcra pexon6uuaqvit na Bce ypoBrru. vucno uoEzBaquft sJreHrporl-

EbrM yAapoM rrB ocrroBrroro ypoBHfl cocroEEufl uoEtrBaqtrtr r lL7ll.

/ m 
@ nt D!

t?st'tyZ,.:t't.7r,r*l#)"''\ n, t4r'r* fr ,Iu,
Do

rrye Qr(a) - ceueulre r{our{Bautrtr, r(oropoe o6r,r.Iuo pacrer or rlolel{ul{aJra rtoHlt-

Baqrrr{ X, uoura rtlHeftHo [o DHeprxI{, npu6rtr3ureJlll{o paBHori 2X" (a arorl

roqHe ceqeHfle npu6rtr3trreJIr,Ho panno t aroMHofi eAtrHl{qe' znu qo:$.$ ' t0-17 cMz

[16]), BareM rlrraBHo trepexognr H Maxcflr{yMy Ir MeAJreHHo y6rtnaer. flpu
trurepecyrcultrx Hac reMleparypax r1 trorerlul{aJrax, rrpeBllIuamlqutx 23 96 (SII),
trMeer Buaqeutre roJrLHo Jrtrrrer,iuafl {&crb Qr(a). flpnnrena, B c()orBercrBl{I{ c BbI-

mecHaSaHHbIM, qro

OII
OIII
SII
NII
H*

t1

II6"

0.09
0.24
0.33
0.18

0 .143

0. 96
t .38
t.{3
0.64

0. 105

3.02
3.1.2
2.02
t.L6

0.078

8. 96

6 .75
o.D/
r .98

0. 056

14.9
9.48
4.20
2.48

0. 32

23.0
12.4
4.89
2.9r
4.5

0.028

27 .6
13. 8

5.02
3.03

16.0

0.021

30. 0
'11+.tJ

5.00
3.02

39.3

0. 01

31..2
1.4.1

4.6
DO

r60

30.8
13. 5
4.n
2.6

230

(B)

,2 - ,,3

Q, \u) : Qo ------c -
,0-

(e)
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floAcranrss (9) r (B) Ir I{Hrerpl,Ipyfl, noryqllM

zt - 2{I n,(+)''' ,* #rt

/ ln 
rc 

'l)rux

rr,n,,,1c,.1 : r'*(ffi)'"5 (p,),,,r- tu utrlu,

/1 2nT,' etoza I m\ul, ! +# o. / /.r2, \ur"t: 
lrt,;yl,r'rul\'t,r) ,r'c J"t 

\il{r )'

(10)

Hucno pexou6unaquii ua ocnonsort ypoBeub aroMa B cocronHl{Lr I{oHtr3a-

\nfi r [{7] 6ea yrlera BbIHy}I{AeHHrIx penou6nnaqlrfi

(r r)

rAe
g- ,v2h2(9,),,r:ffi (ft,),,r.

3pecr g",1 fr urll.- crartrcrtrqecHuft nec ,I BecoBafl {ynrqux coorBercrBylo-

rlrx cocrofluufi, (fur)r,r - xoa{{zqzerrr rretrpepbrBHorouorJroqerrufl BatrpeleJroM

cepl;n. suaseszs (ku)rl, BBfirbIe ua [tB], trpuBeleurl s ta6il. 5. firnSI u SII
AaHHErx Her, Ho ynaaaHo, qro HtrHaxrrx. alroMaJrgft, nonrguuouy, ne 6y[er,
rloDroMy (&r)r,r npussro, HaH y trBoeJrer(rpoHlrblx troI{OB HuClOpbga. Be.nzsuHbr

ur*t vI Crj 6:utr:a BbrqucileHbr [rr IlarepecyrcIqux Hac r{orroB tr reMreparyp
L0000", 40000" (ra6r. 5), 30000'u 50000'.

E(oa{{rqzenru rorJloqeulrr c noa6yxgennsrx yporueft s 6omlxuHcrne
cJlyqaeB IIetrSBeCTIIbI, IIOATOMy MbI IIpe[IICJIoXtutrIIt, TITO Bce ATU ypoBHtr Bo[O-

po4ouogo6usr. finr yponnefi, 6nzaxux H ocrroBuoMy, aro Aotrylqeurre rreroquo^

oArrafto arfl ypoBrtr Blrooflr cpaBHureJrbuo ne6onrmylo EoJrro s o6qnfi Hoa{{u*
utreur penou6uuaqrll, fioaroMy 

_ouu6ra 
6yger neneruxa. [,na ueftrpanrur,rx:

-aroMoB Mo)fiEo cqurarb, qro ZCr,* npu6ruxeuHo paBHa eroft me BeJlurluEe
n:2

IJIE BoAopoAa, Horopafl Aar{a B ra6n. 5. flnn no4opogono4o6nrtx aroMoB c sapf-'
goll Ze, HaH Jrerxo BuAerr za o6rqero BErpaffieurrfl gnn Cr,n

(12)

Molxrro Hartrcar', oro lcz, zn:cr,n.
Eecxonevryro trocJreAoBareJrr,Hocrs yponueft Molnuo paa6nrs ua Z pnyoa

c EoMepaMr( i+ kZ, rge z uocroaurro AJrr Aarrrolo pflAa r[ BaxJrroseuo B r]pe-

AeJrax or 0 4o Z-1,, a /c upo6eraer BHaqeHtrfl or 0 go 6ecflosequocrz. Haxgnrfi

pflA BHoctrr , 2Cr,r2 BeilflqtrHy, tpn6nnanreJrbuo paBnyro z\Ct,n1 & BCo

";, n-Z

Z pngoa - Z'\Cr,n. Cne4onarenruo, Bepoflrrrocrr, pexou6unaqrfi Ea Bce
n:2

nos6yx4euuue ypoBHrr rroHrraoBaurroro aroMa (Z = 2) a 4 paaa, a AJrE

ABalr(ALr trorrr{BoBaurroro arowa (Z - 3) - n 9 paa 6ourme, qeM Bepoffruoorb
pexou6unaqlrft na noa6yxgenubre ypoBHu nefirpansuoro aroMa. Bepoaruocm
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penoM6rrnaqnfr. Ea ocuoBlrbre ypoButr, r(an BITAEo rB ra6Jr. 5, taxrxe 6orrime

AJIfl EOEtrAOBAEHEIX ATOMOB.

Mrr uonyuaeM saxrbrft nJIs AaJlruefimero BErBoA, qro B BbloBeuunaroqefica

Macoo raaa penon6unaquu euconouoHuaolaHnbtfr antonnoe npofl)ym 6orcmpee,

ueu peno.*t6uH,aquu o7u,atrc7u uou,usoBaltttbzfr anxoitol. Tanuu o6paaou, 6rrur

'oqeueutr BerruqtrEll Cr: ZCr,n ilns. reMtreparyp 10000", 40000" (ra6n. 5),

30000" z 50000'. 
n--t

Ta6nnua 5

R oey$fiut4uen mtr, peno n6urua4uit.

Ereuenrr,r (k,),,1'1013

40000"

14 a ycnonran craql{ orr apHocrl{ rroHI{B aql{r[

n"rurZr: il,ntt7y1C7 (13)

6nrra sbrqrcJrerrbr rrptr rrol{orlll{ (10), (1,2) u ra6n.5 nerirqrrrr '''*'rr, ' nPeACtan-

Jrer{r{bre n Ta6n 6. Benuqnrra ffi aaua uo [3].

HI
OI

OII
NI

NII
SI

SII

6.3
4.5
8.1
2.2
6.4
(4.5)
(8.i)

r .93
1 .30

1.ld

6.17
0. 59

7.45

0 .87
0.30
L25
0. 56

2.93
0.13
0.67
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10.0

10.0

10.0

0 .71
0.71
2.83
0 .71
2.83
0 .71
2.83

4.4
3.8

L3.t
3.9

16.2
,n

11.4

1 .58
t .01
4.1

5.8
0.84

'Ia6rr,rqa U

A on ua atpt n o ne nLeHtno 6

OII-oI
OI]I-Or-
NIII
NII
S]IIr
HII
HI

50

I .7. 10-3

L.2.L0-2

0.252

140

JJI.]

0.081r

0.36

t+ ,'l

560

1t

24.6

2300

1..1

C- r .1013 x c,',,r'10"
n:2

c r,1013

10000' 40000" 10000" I 40000"



. ,(aurue gaa 6onee HIrBHtrx reMtreparyp rre trptrBe[errbr, ran Har{ B aroM
c,Jryqae rreJrbar o6rscnrarr troEBJreEtre uuuzr OIII.

trilatyuenue aasa npu paaltaetrdbtfrn'teil,nepanxApar. Vlclottsayff AaHHBre radll , 4
lr 6, iuoxuo noilytrzrr orHocureJrtuf,Ie rruTeuczBuocru .n:zr.ufr., 

trBilyqaeMrlx
cnueu raaa rrptr paBHBrx reMreparypax (ra6;i. 7). TlureucrrBuocrb Ho 4aua
uo [3].

Ta6rzqa 7

?:;";,":::;:;:i{,1i,il,l.,I:l:x:;::;:;:#:.
8 Cnxaqu oH a pH,btr y clt o,unE

IIa0rro -
IC IM r{

OII
OIII

SII
NII
I{o

374
0.3

65

48
4.t

570
25
22

50
3.9

25

4.7
2.8

6.2

432

o. /
22 I
3.8/

B nocne4neft rpa{e Aauu sa6ruoAaeMrre B BoJronnrrcroit rynaaunocrr{ Be-

"Trdqr{Hbr. Cpanuenre [onaarrBaer, qro Harpeurr? cnofi ra3a B craqr{orrapurrx
ycJroBrdflx rle Molr{er r{BJryqnls cner{Tp. no4o6urrfi BoJrorrHr,rcrofi ryrraurrocllr,
l'ax Han, .rro6br r{oHr{BoBarr, OII, uyxtua T :,45000", a trpu DroM BanperqeHrrbrc
JII,IHtrIll IIoJrEtr{bI 6r,tm Brta.uarcJ]r,Iro ctrrJrr,Hce, qeM rrrHltu BoAopoAa.

$ 4. oI,{3UrlECItI,IE yCJIOtsl4.fI 3A r1rp61119M yAAPHOI4 BOJIIILI
t] lIDlItSllESAHOM IASE I4 CBETIEHI4E BOJTTIbI

Flenoarurox{Hocrr, o6rncur[Tr, cner{Tp BoJror(HI{crrrrx ryMar{Hoctefi rzanyueuuelr
Ilarperoro raBa B oraqr4orraplrhrx ycrroBr{rx He Arrcr{PeAlrrl{pyer rr4rrore3r,r

Oopra. [{eftcrnurenbHo. ycJroBr{f B r}oJrr{e Moryr 6r,rm oqeu6 AaJrenr{Mrr or
craurrorraprrbrx. HenocpegcrBclruo rro3aAr{ tlipoura rcMrrcparypa BbrcoRarr

tr llJreMeurr,r r{oHrIsyrorca, Ba?eM reMtreparypa 6yAer na,qarl 6r,rcrpec, ucu
crerreHr, r{oHrr3arlr{lr, ran nan Bepoflruocrr noa6ym4eHrlrr aroMa npr{ Br,rcon],rx

'r'er4rreparypax BHaqr.rreJrbr{o Br;rurc! rreM BepoflTHocrrr peltor{6nrlaqnlr. B peaylr,-
tare 6y4er na6rrogarr,cg cBeqeHue crrJrbHo r{oHr{BoBaulroro raaa upra araaxofi
TeMueparype, qro x{o}r{er, noo6rqe roBopfl, Aarb cficl{Tp, [o rITIry 6nllartuit x
cnexTpy BoJroxHr{crr,rx tyrraurlocrer,i. Paccuorpnrrr aror rrpouecc ro71po6nee.

,flonyctnnt, qro rrJ]orrrag o6olo.rrta ABrt]fiercfl co crtopocrbro u D Her{our{-
BoBarrHoM Melr{BBeBArloM ra3c. Iepeg o6oro.rrtofi 6yger cnot:t c}Harol'o Me}n-

BBeBArroro raBa, ABrrraroruerocfl To)fie co cnopocrr,ro a. I'pannqa, orAeJrrIIorIafl
cxtarrilt ra3 01' rreBoaMyu{elrrroro, HaBbIBaercfI rllpon'rolr BoJII{br r,I ABr{}Hercfl
,co cr{opocrr.ro V, 6onrmer,i, qcM a, TaH HaH nIlI4 ABl{}fierlur{ cmarrui raa
eqe (aaMeraer) Hec?narr,rii, Ecnu upeue6peur LraJryqerrlreM, ro clnarue raaa
rrplr nepecearerrurr (rpouta 6yaer aAua6arurrecrtrrNr u [pr{BeAer H ero rlarpeDv.
Tlanrenenuc cocrorrrJr{H raaa rrpr4 npoxo}r{Ae}rur,r qepea Hero cppouta y4apIrofi
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BoirHbr B aroM cJryrrae xopomo usyqeHo [19,20]. Cr,nruas yAapHafl BoJrHa

B I.{AeaJILHOM OAHOaTOI{H0M IaSe yBeIEquBaer IIJIOTHOCTL Me}I(SBeBIIHOro la3a

B 4 paBa r{ reMrreparypa c}I{aroro rasa onpe,qelrflercfl paBe}rcrBol\I

3 ,,^ tnrruz

TfrI: 2
(t4)

(Dpout oTIIocI{rCIIrI{o I.IeBo3MyIII,eH}IoIo I'a3a ABlIEtercfI CO CItOpoCTrIO

4
-U,

t-
T. e. OTI.IOCI{TCJILHO C}I{aTOIO I'aSa co cFtopocTLIO q 2. rlpoqecc c}ItaTlIfI II

rroBrrmerrtrfl reMlepaTypbl trpougxgAuT B yBI(OM cJloe' ToJIIquHofi B Hecnolrbxo

AJrtrH cBo6oAr{oro trpo6efa (ronquna {ponra). B aroft o6nacru pacnpeAeJleEue

cropocrefi HeJI6Bfl CquTarb MaHCBSJIJI9BrIM; SAecb EanpaBJIeHEoe ABtr,fienue

HaIt 6BI trepexoAl{r B xaorurlecgoe. flpoqeccBl B IIpeAeJIax roJI[II[HbI {pouta
Mailo [ByqeHEr, HO AJIff Ha1aeft saAaq11 9TO He trMeeT 3IIaqeEI4fl, TaK HaH TOIIIIU-

Ha trepexoAHofi o6IacTr4 MaJIa rr oHa He BHOCUT SaMeTHOIO tr3JlyrleHzfl.

B ycrorzax ryMarrHocrefi llanyuenueM trpeHe6perarb HeJIbsff; reMtreparypa

ra3a trOArrtrMerCfI MeHI;me, qeM trptr aAtra6aTI4seCHOM CII(aTUtr, u IIJI9THOCTI>

MOrfleT yBe1trqlrT[,Cf 6oil6[e qeM B 4 paaa. orHnoueslre oT aAlaa6aTtrqecxl{X

ycJIoBtrft 6y,Eet relr 6omrue, qeM MeHLItre 6yAer BpeMfi oxJIalI(AeIIur (ua-aa

r4ailyseHl4fl), cpaBIIITreJIbHo c BpeMeHeMc)I(artrfi raaa, Hor6poe paBI{o BpeMeHtr

nepeMerqeHua{poura Ha ero roJrrrlrrHy. Sror aoupoc MbI o6cy[trM trO3?fie, a

IIoHa trpetr[ojro]nl4M, rrTo trocJre [poxo]HAeH[fl +poHTaraS I{MeeTHOIIqeI{TpaqtrIO

;-;;ffi;rrvp, /'l; Ero, ,pou"cc cxtatus ua"6u"nec*I4fi,{o n, : 4nfi) ,

.fr" ,jl, j ,r-ro"ru Me)nBBeBAHoro ra3a Ao cpar.*fl , rt Tq) orp;,qerflercg

(14). 3aruerr4M, qro rrpr{ rpoxoH{AeHtrr4 yAapnofi B0JIIIbI BblcoHym reMlleparypy

CHasala upro6perarcT Tfl?fieJlble qaCTtrqEI' TaH I(aH CHOpOCTr IIalpaBJIeIIHOro

Arjz}ti):riLfl B BOJII{e l{aJla cpaBIItrTeIbI{O C TeUIOBbIMI{ CKOpOCTflMI{ eJIeHTpO-

HOs. [ocreAHue IIoJIyqaroT SHepruro oT cToJI]tHOBeHtrfi c aToMaMtr I{ I{OHaMI,

npraqeM BaauMoAeficrBl4e c uoIIaMtr SuaqurelbHo at}{enrtrBllee tr3-Ba rOrO'

qro nyroHoBcHl{e CEJIbI MeAJIeIIHO CtraAaror c paccrofHtreM'

Jlerxo paccquTaTr,, qTo ecJrtr AoIIfl trOI{tr3OBaHHBIX aTOMOB trpeBBIIIIaeT

oAHy coTyro, ro croJrHEoBerrr{ff c IIeliTpaJIbI{LIMtr aTOMaMtr MO)I{EO He yqtrTblBaTb.

Pacclrorplru, fialt r{3Merrflercfl cocroffHlle HeHoroporo eJreMeIrTa rasa

tro3aAtr {poura co BpeMerreu.3nexrpoubr, crailI(trBaEc6 c troHaMtr, 6y,qyr trpll-

o6peratr, ot HI4x allepltrro, Bertrql'rHy }toropofi Ei" , paccrluraEHyro Ha

l,wo:En t arextpou s t cex.,ituorxuo oqeHl{rb cJle[yrcq,IrM o6paaou' ,(nurarcr
B trIra3Me, SJIeHTpOH BSaI{MO[eftcTByeT C AJIeHTpOtraIdV, V, IIOIIaMI{' trptrqeM

cuJra ropMo)fiegl[fi o6pauro [potropUtrouall6Ha Macce ropMoBgulux qacruq'

o{{erruonafl [Jrurra cso6oAHOro upo6era eJleI(rpoHa B [JIasMe orpeAeJlfiercfi

sJreHrporraMr4 I,I paBrra [21 ]

h"- ffi, rAe Z =" 3ln #F (15)

Be;ulr.runa L cna6o BaBrrcrrr or 7' s. ne 14 t3 cpeAHell iIrIfl lll'ITepecyrcrlllrx

Hac ycrloBllri Panua /10-50.
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Benusuna l* o:upegettflcrcfl B3arruogei,icruueu BJIenrpoHoB c aJIeHrpoHaML

r.{ rre olpeAeJrfler rrepcgatly arreprl{rr o'r I,IoHoR n ereltrpol{aM. flocne4rrce aa-

Bircur oT AJurl.rbr npo6era SJrcI{rpoHa, olpeAeJrfleMotl uonautt - /ei, noTopafl

B coor,ercrBrrr co cr{aBaIrHbIN,Ir{ Br,Irtre paBrla T rr,, ecJIrr ItoItqeIITpauI,It{ r{oHoD

r aJreHrpoHoB paBHBI. Bpeun 'rei [po6era SJrer{rpoHoil{ nyt:u lni paBIIo, IIo ro-
paft(y BeJrlrqrlllbl, Bpe\{eIrI{ perJal{caqtrrr aHeprufl. B Bl'ou cryqae

tlir"Eis : i:* h (r i- r,) : * -rl 
r (t' i-r' 

").

floAcrannss Blraqelrun cpegnefi cnopocru arextporor 7r, 1", n aavenan

trocrosHHble u L vx BuaqeuuffMu, HaxoAI{M

_3
nitl,sEis : L0-1?n11k"7'n ' (I i- T 

").
(17)

flpuo6peraeMan or IrIoHoB aHeprtrfl pacxo4yercs sJrenrpol{aMz ua noe6yx-

leutre tr trouuaaqlrrc BolopoAa, reJrtrfl r [pyrux aJreMerrroB. Paccnaorpuu arr,r

npoueccbr rrocJreroBarenruo. Eneprlllo, pacxoAyeMylo ua noa6yxrgenlre u l4oHtr-

Baqrrro BoAopoga, paccquraHuyro Ha DJrer(rpou ra L uefirpanrnrrft aroM, Moxtrro

SafIucaTL B BU[e

9(7"):ZFr**r^* Zilr.
n-2

3ra neil[.rzna 6srna Bbrqr{cJreHa Arrs paartrqnux T" a [3] c a{{extnnnurrara
ceqeHufMtr, BBfrbIMn n npu6nuxreuzu Bopua, u MbI BocloJrhayeMcr toroBBIME,

qr.rcroBbrM[ BuarrenuflM[. Auanorusuyro Qyunqzrc O (T") gn* retrun MbI BbI-

rrr.rcJrr4M B upeArroJlolr(entrIr, rlro ceqeHtre noa6yxgenuff ypoBHE 2' S = 1g-tzrvz [16];
noa6ymgenue Apyrrrx ctrHryJlerur,Ix yponneft Aaer ne6olbmylo cpaBnflreJrluo
c arrrM ypoBEeM Beruutruy*, a noa6ym4euue 23,S troqrtr lioMrreHctrpyercfl

yAapaMrr Broporo poaa [13]. flpuueu, AaJIee, rlro ceqenlle troHuBaquu nrnefino
pacrer or rrpegeJra cepuu, Aocrurafl rlpn Zyr BHaqeHtrff 0.4q0:3.5.10-17 cuP 1221.
3ua'reuus O (fr) : FrzXrz* ZrXrlt Zr(7") tr(Jlff reJrtrfl rlpe,qcraBJleHrr s ra6[. 8.

Ta6,rrr,rqa B

3r1rrt,crr,rr..rl tD (1'"):Frrlr,* ZrX, (Pocro1 oHcpeult' tta 7 anto.tr'

IIoI r i. o",Lehtn?oH c ce.t;.yu,}y) u Z, (7") 1ne, eettun

(t 6)

Te 50000. 70000.

qr (7u)
zL(7")

9.11.10-23
3.0.10-14

6.6.1u-2, lr.rr.,
1r.s.{0 13lZ.sO.i

0-2t

Pacxog DHeprrrr{ Ha r{oHrraarIuro ,(pyrrrx DJIeN{errroB I-IecyUecrBeHeI{ u3-aa

lrx orHocr{reJrbrro MaJroro coAep}fla}rr,rrr. Boe6yntgenr{el{ rneracra6rnmuux yponuer:i

* Ceserae noa6yrH4euza ypoBrfi 2'P neglenuo pacrer or HpllTtrqecxoro rlorer-
urlaJra, TaK Har( oror nepexoA paapemennrrfi.
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rpn r{rlllrrrrx reN{lleparypax trpeHe6llel'arb llcirb3rl. Coornerctnyroulr,rir pac-

xoA aHepfur,r Ha t e.rleltrlloH tr t arou Il uomno oqeHlIrb, cyr{r,II,Ipyfl yMrro-

)r{egrrr,Ie Ha 41i [aHHbIe ra6r. lt Als OII, SII rl NII, r(oropr,Ie Buocflr ocuoenoli

Bltila/I B l,ratrryrrerrire raBa n nr4ruoit o5nacru, frBrffrflcl Becbx{a paclpocrpatreH-

HbIMrr aJren,reH'ra\{fl. Izl;nyueulre OIII vqr,rri,rBarb IIe Hy]r{Ho, nocnoirlxy oHL)

upll6nr,ralrreJrbHo noMrreHcr,rp)relcfl yN{eLII)IrIeHtrreM qllcJra rIolroB Oii. [pyure
paclllocTpalIeiIH]]lc D,lIelIeHTI;I, Italt, HaIIplIMep, I{}IepTHLIe I'a3l;I, I,IMeIOT BbICOI{HC

rroreHqr,raJrrJ noa6yrxAer-rufl I,I npI,I ltI,I3I{I,Ix T" 6yAyr rIsJIyqarr ivlaIo. [Iony-
qerrH\rro ranr,rM o6paaont {;'nnqllro o6o3na'rl'tlt p ('l'").

Ifoiulrlto noa6yrx4enr.rfl t'I t4oIlI,IBaunI'I, encprllrl DJrrItl'poHoB llacxoAyercs Ha

ro, qro6rr ycnoprlrb o5paayrorqniica upn I{oHI'rBaurlIr ue4reuHr,tli aJrenrpoH

go cpoguefi aHeprrlfl.
Vpanueuuo 6ananca DHeprrllr ailer{rpor-rHoro raaa Mo?r{Ho 3a[lloar6 B BIIAe

3 d1'"
-i hrt" - : tt itleEie- rt"t'1y11? (l'") 

- 
n"n'rr"r@ (1' ,) - rt'"nvrl ('l'") -

- f; kn,n rrrzrT u.

Bnegeu cretreHb IIoHI{BaIIrIir BoAopoAa - fr Lr l'erlurt -'!/ tr ilpuMsNl, tlro

qeHrpaqrra rcJrrrtr cocraBJrrer 20% or r(oHqeurpauttu II. llogctannaH
: ni: frtttr, ftrt"r: $ - A) rtrr"- 0.2 (L - y)n1i, IIplIBe,{eM }'fiaB}IeHIIe lt

1,, ,#,: rEi"-( | -,)[r (r") t ] ruJ'")-.0.21t-v) () (7'e) -'l (7 e)'(1u)

Benn.rnurt fr w U oIIpeAeJrFIIorcfI yltaBHeIrlIEMrI

dr
ffi: (i - r) Z,- tC ('1'"),

, rr*L: 
(L - il z' (Ere) - uC tt"'

Teuneparvpa IlOHHoI'o ra3a, BxoArr[Iafl B z'is, onpeAoJlflercfl

3 r.rlr, ^,2t.,Z '" ,,rrrlt - -- L r)ie t

B noropoM yqrcHo, rrro reNr[eparypa ],roHoB paBHa reMlleparype uefirpanr,ur,tx

aTo[,IoB (n Cyuue I4x qIIcJIo paBHo rhr) [3-Ba xopolnero renlloBoro Rol{raHra

Melr{Ay HI4lvII{.

Vpanueuua (tg), (20), (21), (22) orpeAenflIor BerutIuHLI Tr, 7'", n, A

natr {yuxqun uepeltCnuoli rzrrl. flnornocTh laSa HeTIoCpeACTBeIIIIo B paoqer

He BXOATIT I4 OnpeAeJrfleT roJrblto mHarly Bper{eHlr.

Er,rno nprlHflro, rlro B rlaqanr,nr,rli lIoN{eHT U :0 Tr il:0'01, u'r'o coor-

BercrByer o6nacru III n uerraneaAuolr raae ('r'o o6crofrerrorBo, qro eJIeHTpo-

ur,r e o6ilacrl4 III o6paaymcn upll IroHrIBaqIrlI sJIe['IeHroB, orJrpltl]Iblx or Bo-

Aopola, B I[ar.rHoM oJryqae ue ],{N{eer ar.raueuraa). Haqalruaa TeMneparypa 7',{o)

BaII,aBaJIaCb Rar( rapaMerp. tr4uterpupoBaHl{e Eaqaro c MoMeHra, I{orAa 7e npu-

trfltrro BHaqeHrre, orpegeJlfleMoe (19) , r. e. uo npomecrBl4ll 'cei. SnoHrponnan
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rcMlreparypa B 0ror rvrox{cH'r' otulcAerfrJracr rt3 (19) uplr ycJroBr,l[, rrro JreBafr
rIacTE MaJIa CpaBHI,ITeJILHO C OCITODITLIX{r{ qIeHaMI4. BCO nXO4ArqIlO B CtlCTeMy

ypanueunit {ryrutqulr T, 6unr [peAcraBJrerru rparpnuecnu u ypaBHeur,rfr qmc-

iILlHHo ltlrrerpupoBaJrr4cb rrpr{ paanr,r.ursrx 7(0).

tr4rmerpuponanue rloxaaaJro, rrro nplr Tl0) - 200000" (u:70 xna/cerr) Bo-

J{opoA r\,ro}r{er 6u'rr, r{oHrr3oBaFr roJlr,rro Fra 20o/o, reluri - na 0,2%, ltpu
f (0) : 300000" (a: 86 xn/cen) r B Mancnr,ryMe /.{ocrrlrrter 45o/o. Br,rno rrpo-
Be;leHo r4Hrerpr,rpoBaHrre ranlrre EI]rr 'l'\0) : 1100000" (peaynr,rar.u uoHa3ar{Lr
ua r[ur. 3, a) w tts 'l'Q): 450000' (u: 105 xu/cen), B uocne4ueM pacrrere
r Aocrr.raer 65%. Bo scex crytlnqr rrpoqecc rrpor,rcxo/Ir{r lrpr,rMepHo rar{,
nart raao6patxcr-ro ua {ur. 3. CHa'rana, rroHa .z MaJro, r{aJrbr pacxoA oEeprr{t{
It reunouoit nor-rraHr Melr{Ay DJiei{rpoHa[1lrr I uoHaMrr. floarouy 7u lla4aer
oarcrHr, MeAJrenno. IIo Mope yBeJruqeHun ,, rpoUecc r{Iler BCe 6ricrpee, r t 7'u
pac'r'yT, lroHa Hc rrcTolqtrT0fl Sarlao aHeplr4rl Tfl)I{eJIbIx alacTlrq.

3uan Qlran.recltne vcJloBrrfl B raae aa r{iponrou BoJrHbr, L{o}F(Ho paccqr4ra.ir,
lloHl,{3af{r4ro I{ cBeqeHr,re f,pyr[x gJreN{eHroB, B oco6euHocru mucJropoAa, Itoro-
pnii ua6nroAaercfl s cocrosuusx oII u olll llouraaaqna Hr{cJropoAa orpeAe-
Jrflercfl cucrenrofr ypaeneuufi:

nL+ nzl nu- n,

tge Z,{1'") n C,('l'") orpoAerflrorca (10) , (L2) u ra6n, 5, a il r 7', naflmr uB
pacqera. Vpanneurn (23) nnrerpr4pyrorcfl qr4crenHo B npe[rroJlo]r{oHrrr{; ero
Itl4cJropoA ilepBoHarlarlHo rilaxoArrJrcrr B cocroflHl,Il4 OI, r'an HaI{ ero uoreHUr4al
I4onr4SarluE Her{I{oro 6orr,rue, qeilr y BoAopo.qa, a MBI paccMarpnBaem o6,nacrr,
HL Pac.rer nor{agbrBaer, qro B coclorrrrr4e OIII nepeiigyr O,Bo/s r.t 0.60/o a.ro-
n'ros o ilpn HaqarBHbrx reMtreparypax coorBercrBerrlro 400000 u 1150000'.
L)ne4ouarenblro, rptl cnopocrr{ raoa R BoJrr{e A, 100 n,lr/cen Herbafl o66ncuurr,
Harr4qre [OIII] n crexrpe ryMar{Hoc1.r{.

floerouy 6rrn [poDei(er{ pacqer c rrntln;6ro; reuuoparvpori ],toHoB
T[0) :850000" (u : 1,44 nu/cen). E(orga B rrpoqecce LrHl,erpr,rpoBa wa T u u'l'" n'o'trn cpaBHr4parorcfl, ypaBHeuue (19) BaMerrflrrocb (tga) , rr,rncAeHrrbrM B

[peI[orJo]I{eHI4u, t116 pacxoA ItoMrIoHcI{pyeTCa yMeIILueHI{eNI aHepu{Ir BCcx
(L 1- ,) /?r r r r acrt4rl

dr! \
;# : 2, z2\t' 

") - !,," * c2U' 
"),

it(\\
+# : - L; r z, (T 

") 
t,,- * ct \'t' 

"),

*,,* ),,3: - (r - al, (r") + ] ru."2,1-

- 0,2 (L - y) o (7,) - q, (r,).

(23)

(tea)

Saurcuuoct, 70, T, u r or nHt lrpe4craBJreua ua $rar.3, d.
Znrerpraponanue cl{creMlrr (23) nornonr4rro olp(),rleJl,rrrr rraNrerreH}re cocrorr-

III{fI r4olrrr3aqnu O, N, S n HeHoropoM arreil,rer{Te ra3a rro Mepe ero vAaJreHr{fl
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or Spolrra. flpu atoru trprrul{MaJlocb' qro B Me}fi38e3[I{oM raae aaor (1, -- 1,4.5 ee)

Haxo,4trrcE B cocroflHrrlr NI, a cepa (xr: t0'3 ae)-a coc::osuuu SII.

Tlanyuenne Bcero laaa aa {pourou BoJIHsI onpeAeJlrercfi cytr,tlroft tr31yse-

HUft sceX cJIoeB c paanuunoft reMtreparypofi, noullaaqueft ro,qOpoga u paccMar-

prrBaeMbrx aJreMel{roB. EcnIa o6oaHasr{rb coAepx(alqrrecf B ra6[. 4 aeilu' :z611;r

uepea U, ro I{HreHCI4BHOCrr uSilyqeHur B HeftoTOpOft lilHvtu onpe4eJlgeTcft

{opnrynofi, rotyueuuoft uB (2),

t :\titfirt!|a,: (v - r)il,r,scc$\un'Ynr{tt, (24)

rAe noCJIeAIIrrft raurerpan troilvqaercfl llerocpe4crBeHuo II3 pacqera' Vron &
BaHJrIoqeH Me)+(Ay fiysoM 3peulrfl ]4 I{opMaJr},Io H {poury.

TlnrencreHocrr vailyqelufi u HO Aaercfl auarornqsoft {opuynofi, IAe
n^

BMecro [J'-! nol\craBJrflercfl cyMMa BeJIr{quH, [aHHbIx s ra6[. 4, vivrnomennsrx

coorBercrBerruo na (1 - r) n. r. ?Ianyveune uoA gefictnuelt croJrl(IloBeHr{ft

cocTaBJrfleT ol(ollo troJroBtrHbI rloJrlloro fl3ilyqeHl4fl. OTEoclrTerrr,Haff l{rrre}rcl4B-

HOCrb r{3JryqeHflfl B Jrr{Hrrflx He 3aBtrcr4T or MI{oEtr{TeJIE lrepeA IrHrefpaJroM u

OnpeAeJrfleTcfl I{B pacqeTa. 3r:a unrenCIIBHoCTL trpI{BeAeIIa ao arOpoft rpa{e
ra6n.9 (crp. tt0) , ua Horopoft BI4AH9, qro BlltJucJleuurrft crre11rp B IIpe[eJIax

Bo3Molr(Irblx omu6on pacrrera lt ua6nrogenrft (oco6enno HeyBepeHHbIx grIfl Hp)

6,nraaox x ua6nnAaeMoMy. He6olruoe yMeubrneur{e . ?\0) Aacr eqe JrY,rmee

cofJraclre.
A6conloruan I{IITeHcI{BIIocTb u3IyqeHI4E HU noanolxet oqeEI'ITb rLH npI4

rroMoqrd (24). Benuullua I{I{rerpaJra B (24) az furrera Aln Hu paBHa 4'L0-14,

rax rrro I^:4.t}-t+(V -u)nssec$= 2'L}-lnursecS. flo [4] uonepxuocrllan

fpr(ocrr, J U" + [NII] rcl x 2.1,0-s apr/cnrz.cex. Orcroga I u= t0-a a1r/or2'cex.

Crepa[r{au rI ttHSeC$=z 500. HymUO yqeoT},, qro HBaHTLI 2", aoauIaHalotrIne'

lpri pero*6una-iunx, [orJrorqarorcn Bo BHeruHI{x cJroflx EorrlraoBarrnofi o6nacrr,r

r{ BEOBb fleper4sryrrarorcfl. 3ro uomer yBefltrql{rb perou6mraql4oHEyrc qacr6.

ua 50o/o u coorBercrBenHo yMerbmllrr, txH.

B gaueu pacqere Mr,I He yrrETEIBarI4 TerlilorrpoBoAuocTu' noropag rlpfi

6onrmrx lpaAr4eHrax reMleparypbl l\[o]fier, soo6qe roBopfl' oHaBarbcs cyqe-

creeHHoiit.

!,eftctnuren6Ho, [JIr4Ha cno6oAnoro upo6era nefirpanrnofo aroMa nopflAl(a

3.L0r5n;t cM, .rro cpaBlrltMo c paccroffElleu [panrmru (V -u)Al] ,Ea l(oropoM

cyulecrBenlIo IIBMeIIferca Tu a caMoM HpyroM Mecre coorBer:ctnyroqefi npunofi.

floarouy retrJlonpoBo4uocrb AoJIII(Ea cAeJlarb tragegtre reM[eparypbl 6olee

rroJrorr{M. Oguaxo e{{ext ne 6yger suaqtrreJlrublM, ran r(an ycJroBtrE B aroM

cJroe oqeul AaJI9I(II Or craqraouapHllx - BpeMff trSMeHeIIIIff 7, nCerO n 3 paaa'

6onrme BpeMeHr Cso6oguoro upo6era. flonu4uuonrYr Yqer reIIJIotrpoBoAEocrI(

pacmuprrr soHy pesHoro rraAeHtrfl T, a 2 (tranczrrayru 3) pasa I[ coorBercrBeHEo'

Lgurru, rinx T" 6oree urzpoHulrn z Htr3ntrM. Ha o6.racrz nstl2'1010 yuer

trpoBoAEMOCrIl IIe OrpasllTcfl, TaH Haft mI{pEEa ee B IIe0HoJIEI(O IecfTI(OB pa3

6onture AJIzIIII Cno6oguoro npo6era HeftrpalbEoro aroMa, a BpeMfl cylqeorBo*

Baur{fl npn6[I4a[reJrbllo B 100 paa 6onr,meBpeMeIIu cno6oguoroupo6era aroMa'

108



200 400

ntfl

6

'Our. 3. tr{al'reneure cocToEHufi aJrer,fcrrra raBa rloc.rre flpoxo}n,1errrrfi BoJrrrrJ. x.:nelnrr,
nH--Rorrqerrrpaqrlfi arorroB rr r4orroB BoAopoAa:

o) r(0)- 400000'; 6) ,jo) --- uroooo"

Ire
0m1c tpad

t/00



[{ruua cno6oguoro npo6era aJIenrpoHa lr" aatxe npu T"= 100000' a

Irecr{oJrbxo Jlccflltr(oB pas tIcHlrrte, qeNI y nefitpanrnolo aroMa, Lr B I{ecHoJILrto

cor pa3 Mer-rhrrre roJrrqllrrbr cJrofl, rAe 7" or,rme 100000". oqenxa roHasr,IBaer,

TITO sTEHTPOHHA'I TENJ]OIIPOBOJIHOCTI] HE 143MEHI'lT CYTqECTBEH}IO PACIPCAEJIE}IIJfl,

oco6eHHo s o6racrlr 6onee nngnlrx aJrenl'pollHr,Ix reMrleparyp. tr{aueur,tr JrlI yt1g1

.r.crrJronpoBo4r-rocrrr nrr.rrrclennrrir cnem'rp? 14ary.1s11rta BarrpeqeHHr,Ix rltultil
oSpaayerca B /IoBoJItlIo roIII{or,I ciloe c T" or 4-o000 uo 10000o, rge pacrpe-

AeJreHr,re relmeparypr,I, r(ax cr{a3aHo BbIIrIe, He rl3MeHflercs. Po,nr, croff c 60-

Jree Br,rgolorlr cnertrponrrgii r.emnepatvporli CBogr,grcfl r{ rroHrraall{tr{ eJreNIeH'uoB.

I1plr pac.urupeHl,rr{ r{ coorBercrBenrro[,r rroHrI]I{eHI,IrI rtttxa T 
" 

I{oHII3&U,IFI DJIe-

MerrloB c Bbrcol{rrr{u noreuqr4aJlal,rn (OII) , HaH rroHa3blnaer pacaler, rlecltoJrblto'

yi\,relrbltrr{Tcfr 3a crrer yBeIrllqe}Irifi lroHrrSaI}IlI SIeMeI-ITOB C HI4BrtI4tr{lI IIOTeH-

rIrlaJlal,{rl ([I, LIe, SII) . Oguaxo B Ita[IeM (,Iyqae paBHIIIIa R CoAep]I{aHllu OIII
6yqer uer.rr,we L\o/o, arro rorrbr{o yryqmrl'r corJraclte c Ha6JrIoAeH],TaMlI; Hpol\{e

Toro, aror orfr[ertr Mo[trro I{o[{neHCr,Jponatr, ue6onslllrrr{ yBeJrI'trIeHlIeM cltopocl']l

Borur,r. I4eny.1s1111r BolIopoAa, noa6yrngaenroe ylapaMII, HC I,I3N{eIrrIrcFI nprt

pacur,rpetrrrl,r l:alta T", 'rcl,t 6o;rec .Iro 66Jrr,matl rlacTl aroro Il3trI)'Iqellnn o6pa-

Byercf B cJroe,6onee 6nuartorr n rppoury, rAe r,rolrfiBarlrifl BoAopoAa etuc N'IaJIa.

Pexou6lrnarlllouHilfl al&crr IrI3JrytIeHI4tr Bol{opoAa o6paaye'r'cn B cJloe, rge 'l'"

MeHflercfr or 10000 no 3500", I,I He 3anl,Icllr or pacilpcJlerreHl'Ifl rellrlcparyl)Lr.

Tanul,r o6paaou, y.let relrJrorrpoBoAnocrll Ire BJrI,IrIcr Ha oltoHqareJllusrir 1le-

ByJrr,Tar. Typ6yleuruan rerrJrorrpoBo[Irocrrr Tal{}fie He clia}(ercfl, ecrrr cl{o-

pocrr ryp6yrrcHrnulx Arlrtncnr'tr''i \{eHbltre V - u =r 50 ru/cert.

Pearol,rttpyn, Molr{Ho cliaBarb; ttro y4aplrarr ]loJIHa, rlpoxoAt{rqaa tIepe3

Melr{BBe3AHrrrir raa, [or]Ii]ra BbrBnarr, r'ralryaleHr{e,6trr,tanoe rro creltrparrHol{\r
COCTAB\T IT IT3IIvtICHIIIO BOJIOITIIIICTINX T\/}'IATTiTOC 'Cii.

.1'a6lI,rqa I

On'm,ocun'tenr't7ttr! LLtt,tnerLcultLoctob nuu,uit, g 0o"t'ar HU

n plt p a s JL u 1u LbL t LL a1t a,c,btlbl fr m e iln e p a tny P a fr
B cll?J1tae o)u,oiL tt 0a11:r ctntt

.[ne nolnu

Ocraercs ylegwrsct B roM, Morfier JII{ BoJIHa Aarb Aocraroqgyrc a6Conmt-

Eyro ,rgregcl4Bgocrb cBeqeHI{ff, onpepeJlfloqylo YcJIoBI{e I?s S€C$:500. Ecrrr

c?fiaTrre B BoJrHe npor{cxogrrT a[ua6aTurlecHl4M o6paaou, TIJIOTHOCT]' Mo]fieT

yBeilIIqI4TbCE TOJILH-o B qerblpe pa3a. Oqennu [OAToMy CrerreuL oTI(JIoHe]I[fl

or aEr4a6a1'[qecKr,rx ycnonufi,
Bperua c)fiarllfi ta3a paBuo BpeMeIlI{ rrepeMelqeul{fi Spoura IIa Eecl(orllfio

EJrr.lH cBo6oguoro npo6era. fIocJIeAHI{e B [aHHoM c;ryqae orpeAellflIorcs nerl-
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TpaJrLHr,rMr4 qacTvIuaMII, TaH I(aH HaC I'lHTepecyeT llpouecc c]fiaTufl u HaIpeRa

HefiTparhHoro ra3a. Ce.reuue croJlI{IIoBeHIIfl rIopfIAI(a 3'10-10 c[Iz' CHopocTL.

{ry}iu nprlMeM V >-- 1"50 rru/ceIt. Bpeun c}r{arl{r

. Zt B -7.10"[c- v: ozHT-\ ,xH
(2;)

Bpeun ycralloBJreul4r paRHoBecuoli elexrpornoit rerrucparvpbl, c xoropoir

Harrr.lHaercfl l4l.rrerpI,rpoBarll4e, Hart 6r,tno vnaearlo Dblmc

r"t xU lL :'!! Q''t')' 'n" 
t'. : ZB'i'' ,

- t,L o" ttt ctl.nr(i\t;Tflz - -" ,, '

T 
">-- 

z0oooo, n"=t LO-2n1, o'rcrola r", )-\P .
nl1

,,'9+,: - (r -- ila "!,,",(, - i;) - l,i rc, ('t"). (27)

(26)

Bpeun oxJrax{[eHnn (r[ur. 3, 6) to : 2 "1010 n-t. Cre,]1onarelr,no, I4Meer

Mecro lrepaBeHcrBo ra,*to*ti, r. e. vcrIoRI4fI rlpll cE{arI'rI4 v tfponra geii-

crRr{reJrbHo 6nr,remlr x a4lra6arr,r.recnr4M, nJrorHocrb I'aBa rloaa[r{ rlpoura He noJ]-

}ItHa yBerilqltTt,cg 6olrlller rIcM B tleTblpe pa3a. ClelonateJGno, ecJrI'I rtrIor-

Frocrr, Melr{BBeB[Ho1-o rauoBoro o6rar<a ,l?) rropol*u 20 cu-3, ro t?,11:80 cin-3,

rrro HeAocraroqHo )Irfl o6paaonar-rr,rr na6nrogaeuoro cBerICHIrfl. Ilpanga, oxra?H-

lleur{e raaa Mo}r{er BlIBBarr, Henoropoe vBerl4rreHtr{e rlJlorrrocrl{ BAarII4 o'r' r}pon-

ra. !,ertcrnureJlbrro, oxJla?r{Aerlre BbIBoBer na1eulre [aBJIerII4fl' tITo npr4BeAer

rt rerreHr{ro raBa or t}ponra r,r H }rer{oropor\{y nepepacilpeAeJre}Irllo Reulec?Ba.

O4rraro, [ocnoJrbny rrocre[ylotqee c]fiarl4e nporrcxo[I4T 6ea paapslna, oHo He

Aaer MHoro aHeprr,rrlt. B erou cJiyqae, nart 6yger' [or(a3a].Io Er,l]ile, CBer]eril4e'

IIE 3ABI.4CI4T OT CTE1IEIII4 C}I{ATI{fI IA3A.

Bpelrn oxJra[i/IerII4fl, ItaH BrIA]Io I,I3 rfr,rr. 3,6, yucur,rur'll crl c ynerutle-
H],reM HarraJrr,noir norruaa[flu BoAopo4a. Vnenr,rt]e]I]re rlollnaaul{rl l,toxre'r 6uur
BbrBBaHo, Hailpul,reli, Itnalrraulr 1., l,tBIyqaeMLIMTI Blrepe11 I,IoIIII3oBaHIIL]]I ra-
3oM BoJrHbr. Orler-rnu aro'r' er[rrpen'r'.

tr4ureucrarrocrr, Btlxolrflrllero u3ryrrcllrIfl Ba rpellercM cepl{I'I "Iatiuaua /..
olpe[eJrflercrr ]'paRneHrrel{ leperroca, r{oropoe rro}r{Ho rrpeo6paaonarr, n llllir v

3ypcr, p..r- AoJrfl penort6uuarlr,rli, upuuogFll{I4x It rr3ryqsuurc L, rtnaura, -ct":,

= 0.8.10"17 _ cpeluraii xoo{(luuuenr norJrorrlcHnfl Ba npeAeJror\{ ceplrlr Jfai,i-
Malra, paccqurauurrr:i ua t arou uel,itrraJrl,ttoro Bonopola. thncneusoe perrle-

uwe (27) AJrrr paccMarprrBaeMoro cJryrrarl 11aer [JIrr norol{a I{Ba}IroR .L", lcpe-
celtaloqux rppont, i sHarleHue 2.2. L0an11;. 70'' r{BaHr / cu2 ' ccr, a ecJII,I yrIecTL

rrouroqerrnc B nepexoruor,i o6nacrr,r lr s o6racu,r ycrauoBJleHrn panHonecuoii

arrerrrpolrHoiil reuneparypu [c yqerorr (25) n (26)], ro t.5.L}ansx7.1(\'\
nnanT /cnr2.cex. 3rn I{BaHrr,r rrorJTolrlarorcn B BoHe nepe11 r[pon'rola, roJJIrIr4I{a

ruolopoir / rropntrxa -p. mrrrvqeln4e BoJrHr,r leiicroycr Ha rcxoropr,rii o6r tu
il\t"l'd.c
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Me?fiBBeBAHoro raBa B TeqeEtre BpeMeutr, Ba r(oropoe {rponr trepeMecrtrrcfl rra

paccroffEre /. 3a oro BpeMfl 6yAer uanyvero L.5.L}an11iHnaut/cu2 r. coor-

BercrBeEro ranoe fi(e r(oJrtrqecrBo arolros H n cJloe ronqrnu I ua 1, cyrz

6y4er trouzaoBarro. B aroru o6reue aaxop,ntcn ln$) aroMoB. Cregoaarerrno,

foJIfi troIrnSoBaIlIrBIX aTOMOB

1.5.1.04n,

vnfi)

Ecnuns vAOOfr ng) =20, ro no=2%,,. e. 6omme, serl 6ufio trptrrlffro
saMr. 3ro Mo?fier, aoo6qe roBopfi, yMelrrmtrrb BpeMfl oxJla)fiAerrufl B ABa-
Tptr paaa, rar( sro ycJroBufi 6ygyr He roqno agraa6aruuecr(trMlr. O4uaHo uurxe
6yAer troHa3arro, qro BHaqeHwe ni1, onpeAeJlfieMoe Ea6JIIoAeHtrsMII, rpe6yet
nlfl) =L00, a B ranoM cryxrae ro {-< !.o/o. Ecnr me nt!) =20,ro m n\ 6yner (L00,
yr fio olrlfrTb MeEbme 'J"o/o, rax qro HaItr pacqer ocraercfl B cIIJIe,

,(ortanteu, sro a6corrornaff uETerrctrBlrocrr, trBfiyqeur4g BoJrHrI 4aunofi cxo-
pocru noo6rqe rre BaBrrcur or xapanTepa crfiarlla. ,(,eftcrnrreJrrro, ecJlu BoJI-

rra [Brr)r(erca o ogaopo4uoft cpege, ro qtrcJro pexou6uuaquft Bo[opona Bo

Bcefi roaflre BoJrHbr aa t cexynfiy paBEo, B coorBercrBuu c ycnoBlleM craql4o-
r{apgocrtr, rrucJry uouuaaqrft Bo Bcex cJroEx u qucry aroMoB Me)r{BBeBAEoro

BoAopoAa, uepecexaroqux {pour aa t cenynAy, r. e. .BaBZctrT roJrbno or KoIr-
qeurpauutr ra3a trepeg {ponrolr n[1). B 6oree o6u1eM BtrAe aro BEIHo ua (24).

llnrerpan s QA) BaBtrcur roJrrno or ?j0) u He BaBtrcuror nsi cJreAoBareJrbuo,

rrEreEctrBEoorB tr3ryqeEufl trpotropqrroEaJrbHa nu(v - a). Ilocne4uflff BeJrtrqr{-

x{a B ctrJry ypaBHerME Hepa,p'IBrrocrtr ra,a paB,a nl!) V.
/ 

"!9) 
\-' z0-l

Jlerxo trona3arb, sro V: z (t-'Onr), r. e. A, u ripn 
+*1, 

rar uro

u'TerrctrBEocr' cBeqe,rrfl trpa*rzqec*tr He BaBI[c]Ir rrpflMo or + . Teu ue,lI,
Merree ocraercff r(ocBeurrafl BaBrrczMocrr uepea ?{0). fl,eficrnurerruo, ilprl He-

.agua6aru.recr(oMclr{aruu ?[0) 6yger Menbrrre, qeM creAyer vz (4"4). flna o6tnc-
nenv.n flalnsufl [OIII] trprr4ercrr B raxoM cryqae [peAtroJro?nurE, rrro

alt50 rura/cex, a rorAa u trHrerctrBuocrb coorBercrBenno yBeiltrqurcfl. Oue-
ur,rna, ranoft EoJr)fiHa 6rrm cxopocrt V, .rro6rr o6rscsum ua6nrogaeuylo r4lr-

TelrczBrrocrb uaJryqer[fi trpr.r Eeagua6arzsecxol4 c]r(artrr[.
floraras reMneparypy ?io) u ua6ruogaeMyro Epnocrr trpelftHlrMr{, rroJryqrrM

uB ypaBrreurn EepaapbrBuocrr nfi)V: ns(V-u)x2.Los, orry,qa npu nP:20
troryqaeM V =L}s cu/cen, qro B Aecnrr paa 6orrue sa6ntogaeMoro BEaqeEEff.

CnegonatenBuo, ecJrrl He rrpenrroJrararb arroMaJlbrro Bbrcoxux cnopocrefi, y4ap-
EaE BoJrEa s o6usuo[{ MerxBBe3AEoM raBoBoM o6nane Ee Mo?fier gatr na6lro-
.Aaeuoft a6conrcruofr rauregczBuocrlr cBeqeufifl, [alrre ecJrtr c]ftartre re a4ua6a-
'Tl[qecfioe,

flosz4ulaoMy, BoJrEa EBtr]fiercff B raae 6onee unouroM, qeM Me?fiBBeBAHbIe

TaaoBlre o6naHa.

Paccuorpunr retrepb i[oprrry csersqeftcs o6nacrr. flocne,qrnn' Aormsa 6Htr
cJroeM, trprrJrerarorquM n {porry u trMerorqr,rM roJrqzry, otrpeAenreMyro
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BpeMeHeM peHoM6uHaqur,i nogopoga, 3aBr4oEU{r,rM roJrbno or r?s. r4;a $ur. 3,6
BrrArro, qro BpeMr cBerrcHr{fl t x 2OO.l,Olonir r{ roJrrqEHa (Ir -u)t=.l.Orsn?lx
=2'1,010 cM, qro 6rr,reno n na6nrogaeuoii ronulrane BoJronoH. oguaxo Bec6
cnoii ne 6yner, paayMeercfr, r{}rerr, {op*y BoJronoH.

Ilepeulrcneullrle rpyAllocrl,I - ueo6xoglmrocrrr cyulecrBoBaHr{rr r4c1rroqr4.r.err}-
Ho nJrorHr,rx o6naxon fa3a r{ ueo6'r,ncul,ruocrb BoJronHncroll crpyxryplt AeJra-
ror ndlrorcay Oopra n ee o6uquoM Bl,r,qe lraloaepoaluori.

$ 5. IEPECETIEHtrrE AByX BOJrH

9ro6u ua6enrarl 3rr4x rpyAHocreft, MBI npe[noJlo]rttrrM, roHa qucro r],lno-
rerr4qecntrr, qro cBeqeHue nos6yrrgaercfl npr{ repeceqeHr,jr,r AByx yAallHbrx BorrH,
o6paayroutrrax r-rerroropbrft ),ror.

flpeuuyuecrBa ranoro paccMorpeunfl 3axrroqarorcfl B ToM, qro Bropaff
BoJrHa BxoAIrr B Ylne sHaql4reJrblro [ontraosaHHrrii (xora lr xonoAur,rii) w
yfrJrorl{cHlrllii ra3, I4 IIpolr3BoAI,lr Bropr4quoc vtrJrorHer.rr{e r{ HarpeB. flplr orolr
iIJIr r'roHl{3aq?rl{ OII rpe6yetca MeHrrrtrtfl cl{opocTr BoJIH]rI, r{ rrJrorrrocrt n\?):
: 20 goc'r'aroqua AJrE o6paaonauna ua6nrc4aeuoro cBerrenufl. odnacrr cBeqe-
HI,Ifi' JroHaJri)I3oBar.IIIafl sln:r.au illHuv relleceqeu[fl AByx noBepxuoerer,i, AoJr]r(Ha
ralaeTE dloprly HI{I'LI c lonrqnnori [opa[I{a ro,rrqr,rHr,I cDt]TflqerocFr cJrofi B cJry-
uae oguoit BoJrr'rbr, r. e. 6ruranoii n na6nrogaeiuofi B BoJronHrrcrr,rx rvMar{Hocrflx.

(loctosnlre raea Ba rliponroir,r BoJrHr,r, pacnpocrpaHnrorqeircn B aracrl,rqqo
rroHI4soBaHFIoM ra3c, olrpcAeJrrrercn rol,i nre clrcreuoi,i 4nrlrcfrepeuquaJrbrrr,rx ypaB-
Henlrir (19)- (22). ornuurae 6y4er Jr?rrur, B HaqarrHoM BHaqerr7rr /, r(oropoe
aoJrH{Ho 6r,rru nln,r'o 143 v}rtc npoBc;rer{rrbrx lructrcroB.

9r,rcneunoe l,rr{rerpupoBaur,re 6ruo rrpoBeAeuo lnn Tl0) : 200000., 800000.,
380000', 400000' n 450000'. Peeynsrarr,r AByx rrocrre.rlur{x pacqeroB npeA-
craBJrerrbr }ra {r". 4, a u 6. B sroM cryqae DJreHrpoHr{afl reMneparypa
roqrr,r cpa3\r [ocrrlraer MaHcrrMyl{a, ],roHr,r3aqr4fl BOAOIIOAa 6r,rcrpo pacrer,
a SaTeM OarcH6 t{e[JIol]HO IraAaeT.

flpr,r nolrouqu (23) 6srra paccvlrraHa c?enegrr uouraaaqur. O, S, N noeaAra
(tponra nroporh BoJrlrbl c y.rerou rlorrr4Barlr{rr, nporraBc,qer.rHoii uepnoit Bonuoii.
flalee, IlcrroJrbByfl (24), xau r B uel]BoM oryrrae, onpegeJrflJn4cE, orgocr{TeJrbHBre
r,rHreHcrrBHocrr,r nlrulrr,i, nprlBeAeHH6re g 1.a6r. 9. tr{aryueufle IrB, noa6yrxgae-
NIoe croJrItHoBer.II,TFIMrI, cocraBrlfler B AaHrror{ cryqae oxono t/3 noJrHoro rr3Jrv-
qerrtrfl IIB.

tr{e ra6r. I nl.rllro, qro BbrarucJrerrHr,re crrexrpbr R rrpeAerax Bo3Mo}r{Hbrx
orura6on pacrrera lr rla6rrcgenuii 6ruanu H ua6nrogaeMoMy nprr r'lo) o, 400000"
go 450000' (100 nu/cen), oco6enno ecilu yqss16 paBrr4qr4e B uaJryqeHflrr paa-
IIbIx BorroxoH I,I rreyBepenlroe r,raMepeurre r.rrrrencrlBHocrr{ tlo. tr4styuenlre Ba-
npexrer{Hr,rx nunrri o6paaycTca B ocr{oBrroM B roHr{oM cJroe c T, or 45000.
4o 10000", a cBeqeHr4e BoAC)poAa ;rptt T" 6onr,rue 90000' rr uprr Zu or 10000'
lo 3500". Cse-Ienne JroHaJIIrBoBaHo B ArrrrrHr,rx yanr4x o6nacrsx BAoJrr, nnunit
lcpeceqeHr{fr {ponron. I{ax s nepBol,r cryqae, oueHrrM //11 tr rorrQlrHy BoJronorr.

Beru'rnria rrHrerpaJra s (24) r,r3 pacqera l;rx IIB paBHa B cpeArreM 3.10-14.
Torga 10 : 3 .L}-Lanusec$ (Z - u) :10-7211 sec S. f(ax 6ruo no*a,a'o,
8 Uaoe"r, Iiphrrrcri. o6cepBar., Tolr. XII IlJ



w 14) c peAyxquefi uoxrno nafitn Ig=L}-a apr/cu2 crepa[uaH cel{, orxy[a,
nu sec$ : 103. tr4a {ur. 4,6 apewn uurrunrrurrrtra Bo[opo[a t r= 200'L}tonr-tx
x4. l1e cen, ecJrl4 lz11 =. 500 n sec $ == 2.

Tonrqnua BoJIortoH 6yger uopnglta

l>_- 0' - a) t =35. 105 . 4. L}e : 1.4 . 1016,

qro 6rraaxo ri Ha6JlloAae,uoii senu'Irue.
Ouegrnt crerreHB orltJroHeHlrfl or agua6aruqHocr]{. Bpeun o}fla'lrIfl ra3a

l'eneprr o6ycronneuo npo6erort rIoHoB cpeAl4 I,IorIoB, Horoprrr,i traercrl Qopuynofi (15),
.rge T, xapaHTepl,Iaylouarl orHoclITcJILlIyIo cl{opocrl r,IoHoB, orlpeAerlflercx $a).
Buecro 7?e rrytr{Ho rrcrroJrbBoBarr, r(onqeHrpaqlrrc IroHoB u 6oree rlJ]orHor{ ra3e

rnr, (rnylraHa npoH?rnuoBerrr{fl oAHoro raaa B gpyroii onpeAeJrflercfl noHIIeH-

rpaqlreii 6onee nnornolo raea). llogctaensn qtrcJreuHble BHaqeHLrfi 7 : 450 000',
r : 0.63 !r Apyrtrx BeJrrrrrrrHr rroryrraeM I x 2.4.1,015n;L , orr(y,qa, ecltn

V :1.3.10?, BpeMrI cll{arlTr t"x2.t08iz;1. Bpeur oxJra}fiAerllrfl to:2.L)en;',
BpeMfl peJrar{carlrtlr DJrer{rpoHuorlr reuueparypr,r BHarrrrrerrbrro i\reurrrtre. flocxonsxy
tc<tl, ycJroBlrrl tr B DTonI cJrytlae 6ylyr 6nuanu n agr.ra6atrqecl{[IM.

Moryr Jrr{ ABe BoJIHr,r o6pasonarr, yrrJrorHeu[e B HecItoJrLHo cor arolloB
na 1cu3? Ecnu neprafl BoJIHa BoIUra s o6narto c I{oHueHrpaqr.rer,i =20 cvf,
To Bropar BoJrna Bxo[rlr B I-aB c KollqerlrpalIrrer"r :80 clr-3, I,t n agua6arr-
rrecr{oM cJryqae o6paayer ynJrorHelll{e c nHx 320 cu-3. Cregonare,rbrlo, [Be

y[ap[r,re BoJI]IrI Moryr o6paaonatr cBeqeutr{e, uogo6uoe ua6ruogaertoruy B

BoJror(Htrcrbrx ryMaHrrocrsx. To o6crontenrcrBo, tlro cnopocrl raaa rpe6yercr
6otee rstconoii, qeM Ta, r{oropylo ua6nrrgan Xsrcl,tacou, }Ie cyulecrBeHno,

TaH HaH ou ua6nrogail flyrleBylo cnopocrb, a upocrpaHcrBeHHafl uoxer 6rtrr
HecrtoJrsno 6onrure.

Paelnque clenrpa B paBHErx Borlonllax ral{Ete roBopr{T B rrorrbsy yAapuoro
NrexaHI{3Nra noa6ynr4enufl cBe.teHrIfl, 6onee qyBcrBrtTerrHoro rt r,rBr'reHe]rr{rc

yc.nonui,i (ra6n. 9), .IeM o6r,I.tt.Itlli NlexanneN{.

Monrer BoBHr{I{Hyr6 uoMueHfle, ue 6-_v4er Jrrr [penfITCTBoBarr, c]r{arl{Io Mar-

rrrrl'Iroe I{aBJreHr{e. Ilpu cxarur,I rasa MarHI4rI{oe trore, rapaJlJreJrr,rloe {poury,
yBCJIrrrrr{DaeTcE, BcJreAcrBr{e (npr4l{JleeHHocrr.r) cl{trroBrrrx nunur,l H lrpoBoAgrqeMy

raBy, rrponopu[orraJrbuo rrJ]orHocrtr{r a B cryqae r.rnoii oprreurautrrr rroJrfl --
MoHEme. CnegonatenErro, Hanpfl?r{euHocrr, rro,rta npr{ aglra6arlr.recHoM c?fiarr{rl

R lltsyx BoJrlrax vBer[qrrrcfl; ruaxcruynr n t6 paa, a Mal'HI{rHoe traBJre}rr4e .'_

s 2J6 pas. Ecnu naupnlxer-ruocrb troJrrr Ao clr{artrfl 6r,rra ueurrue t0-E apore4,
ro l{arHtrrHoe AaBJreH?re ilocJre c}r{arr{fl 6yger ueurue 5.19-to gun/cuz. laao-
Boe llaBJreurre nocile c)fiarrrrr n,ltTQ) ry3.10-8 gr,ru/cu2. Cneloearemuo, i\,rar-

Hr,rrr{oe [aBrreHue He I{3MeHI4T BeJrurtrrr-rbl ynJroTHeIrI4f .

'I'axrxe HecyqccrBeHHo Brrr4rHtre AaBrIcHtrfl uBryqcHltfl Ha clr{arne. ^\rloxrno
[oHa3arr,, rrTo r]oTor{ r{BaHTOB Lo u I]Ipn yAapHoM Bo36y}ilAer.r[lr (ecnn ono
cyrr{ecrBe}rHo) , ra upn pexolr6nnaqrror{HoNr npeBr,rmaer rroroJt r{Bauron IJB ue
6oree qelr n 100 paa. Ilocnonrxy n[ Bme na6nrogenraii := 3.10'a spr/crra2 .ccn :
: 0.8.108 rtuaul'/cu2.cer{, rroron Lo uer.rrme B. 10e xnaur/cu2.ceH. Outuqe-
cr{aa roJrlqa nepexoAHol'o cJtofl (rlponra) B Zo, Har uoxaarrBacr pacuer, (10,
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cJregoBareJrbHo,trorJrorqeuHbriiuMnyJrrc r\,reHLrle'f a.rco '10= 1.1.L0 11 glru/c,u2.

3ra nern.r[I{a BHatII{TeJ]LHo MeHLItre, alerr rtepetrail raaoBoro. AaBJIeIrLIfl, panur,tii
n,rrkT(9) =,3.L0-8, ran qro AaBileHr,rcM Lo uznyueu,trn Molr{Ho npcue6peur.

flpyrl,ro Jtu:r_urt lr ra]:iMauoscnnft xonrrlHyyM AaAyr eulc MeHr,rtree IIaBJreHrre.

. Tannlr me o6paaou &rolr{Ho rronaaarr, rrecyrqecrBeHHocrr, AaBJreHr,rfl lraJTyqg-

IIIIfl r{ B cJryqae o4r.ror,i BoJr}rbr.

ftam uoryt o6pasonamcfl ABc nepccerraror{uecfl BoJrrr6r? Oupe4encuur,rii orne'r
I.Ia aro 4arr, cer,iuac rpy,qHo, Ho rroE{Ho rraR rr4[oreBy ripeAJroxtr{rb, HarrprrMep,

cnegyrcrqlrr,i nyrr, pemenurr. Crtopocrr, pacupocrpar{eHrrfl yAapuoli Bo,rrrrbr

saBrrcrrr or frrrorHocrr.r HeBosl{yrqe}rHoro raaa [20J. Ec.rr,r nnorrrocrr, rrepe,q BoJr-

nopl neo.qnopoAr{a, u,nocxnri yqacrorr {rpoura uer[opunpyercfl, rraH {ponr
cnerosoir BoJrrrbr B o[l]rlqecHr,r rreoAr]opoguor,i cpe4e. I{alxgoe ynnorneHlre 6y-
,qer: IeiicrnoBarb HaH Jrr{HBa, r[roxyci,rpya BoJrH]r B peayJrbrare qero [,ro]ner ocy-
tqecrBLr"Bcfl rrepeceqelrrre rlipouror. Ilocmonrrry r[onyclrponna rrporrcxoArrr
oltoJro ynnorueuur,i, HaqaJrr,rrafl trJroruocrr r{o}ner 6srrr,6onrrue cpe4neli nnor-
rlocrr4 o6narta. O6paayrorqne lrr,rrr{ rrpoexrtrpyrcrc.E Apyr r{a Apyra raM, r/le
{pour BI{AeH rrorrrr{ rro rracareJrr,uorl, a }ra croporre BoJrHBr, o6pau1eunor,1 n na6nm-
AareJlro, BoJroHHa paclofiolneHr,r6onee pe/Ino. Br.r4nnmre BoronHauoryr o6pa-
3oBarbcfi TaM, rge BoJrr{a BcrpertrJla 6onee nnorrloe o6Jrarro; BTex}ne r{ecrax,
rAe oHa pacrrpocrparrflercflB paaperxerruor{ raae, cBerreurrfl ne 6y4er. B [4] uol-
cqtrlTaIIO, qTO CBeqeHl{e BOJIHbI He }IO}r{eT npOUCXOAr,rTr, OrIeHrr AOJITO I,r3-3a

BartoHa coxpaHelrr,rrr or-reprlrr4. Olnarto BoJrrra x{orJra cpaBl{ureJrr,Ho He,[aBHo
sofirr.r s o6naxo.

Pearonrupyn, Molr{rro cnaaar6, qro BcrrJrtrHa cBepx}rosoii asea[rr r,ro]Hel',

rroBrIAI,rMoM), 6r,rrr, upnuuuofi o6paaonarurrr BoJronHrlcrr{x ryMar{nocreri. 3ro
TeM 6oree Beporrrr'Io,.rro nr,r6opor{ oAHoro trapa}rerpa B pacqere N,ro)fiHo

o6'snc:uutr qe;rufipag AaHHr,rx Ha6rroAeHr,rfi, urnro.raR rrrrrerrcrrBrrocru 5 nnnuii,
To;rnlrrHy BoJrorron u 6nuanyro r( Ha6Jrro,qaeuorl nyuenyro cnopocrb B r{r{x.

'BoBMolxuo, .rro rax )r{e Mo}r{Ho o6:r,gcun:rr o6pasonaune Bo;ronoHHpa-
6onr.r4uofi ryMaurro0rr{.
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14 3 B E C T Itl fl H P bI I'1 C H O r ACTPOqTI'ISI4tIDCI{Oi{ OIj C L PDATO P I1 U

ToM XII' 1954 r.

CIBKTPOOOTOMETPI,IfI IIIECTII flPITIIX OEJIAITOB

MJIETIHO|O IIYTI,I

E, B, Itoctrt,l,'tioc0,

B pa6ore npr'rBeAerrbr pe3yJrl'Tarlil r'rgytlc'rr{E IrrrTerparlrrgoro crertrpa ruecrrl rrpnrrx

o6,,ror*oo l\4ne.rHoro flytr. CneH'r'p o6;ranoa cpaBHIrBarIcE co cficr{rpol\r Connqa' Cuextpo-

tlOrOUerpu,regfiatl Tet\ffleparypO ,rargrotX o6,ranol OI{aBLIBaeTCB Tel\I IIIIE{e' selt 6nU71(e O6na'

KO rIO AOJIT'OTS It qeIITpy laJranryntt, TanOC lOnpaClIeHI{e 3Be3AHLIX O6lanon IIe A{o71(O'f

6trrr cnegc,rnfleru fi36flparclrbrroro flolJroqgflIrrl cBera I\Ierr{3Be3AtrOft Cpe1ofi' Ilgnyverlur'rfi

pe3yJibrar couracyerorr c ua6nrogeurrlrr,r r.rn([partpacl1ol'o u3fiyqeHflfl Mleunoro flytn,

a Tanme c pacfipeAefleHl'Ie[r qBcTa B cI]EpaJIr'EriIx raJrar{TI'rRaX'

tr4urerparr,nrlli Ctreltrp o6,nanon l4ne.rHoro llyrn uOrrreT cJIyEtI{TE' Ba?I{HoIi

xapagrepr{crr{Hort crpoeur{fl lanaxrr,rnu. 14ccrelosaurre rr}IrerpaJrbHoro cler(T-

pa lalaKrI4ItII I{ ee oTAeJIrHLIX qacreli AaeT BoBI\{o}I{HOCTE IIeIIOCpeACrBeHHo

CpaBHr{Tr, Halny BBeBAHyIO CI,ICreMy c ApyIIl['Itr sBeBAHbIl\{It CI{CTeMaMtr{, AJI;. 6oJIL-

TtrEHCTBa ItOTopbIx MLI IIORa MO?I{eM I{CCJIOA0BaTE, JIlImb IIIIT0IpaJIEI{Oe I'ISIyqe-

Htre. trIByrreHlre cJrolr{Hoit crpynryprr Nlne.ruoro flyur aarpyAlltrercr HaJII'IarI{e,\{

[orJ]otqaloqeit cBer Marepllr, pacnpegeJIeuuoil HpaI:IHe HepaB]Ior{epuo. I{pon'ie

Toro, lrccJreAoBar{ue Tar{rlx o6renron MaJroI,l flpltocrl,I , HaH o6Jrana Nlle'rnolo

flyur, ocJro11tl{fercfl BJrl{flrrlre}r ro6o.Iur,Ix r,ICToqHuItoB ttSryqcl'Il'Ifl, lJraBI]blNI

r{B HoropLlx fIBJIFIercfI arMoc{repHafl cocraBJlflIotrIafl cBeqeHl'Ifl I{oqHoIo He6a'

Pa6orr,t 11o uCCJISAoBaI-IIIIO I,I[TelpaJ]EI{oIO Crreltrpa Mnequgro llytu npoua-

BoAr{Jrr{cb, rraartrHarr c tgLZ r. [1-3]. OAnaHo Ao 1938 r-. r4ccJle,qoBareJll{ orpa-

1111qnBail11Cb, rJ]aBHLII{ o6palJoM, onpeAeIeI{Ite['I ClertTpaIE,IloIo I(J]aCCa He-

noropbrx o6IaHoB Mne.Inoro flyru uo BHeInHex{y BI{,Uy CIeI(Tpa II oTHo-

cr,trelr,uoli rrrrrgHcnBrrocrrr cnertrpaJT6Itr,Ix JlIrHI,Ili. lJe;locrato'rIIoe ItoJrlrqecrBo

MaTepr{aJra r.re Aaer BoaMo}r{Irocrr,r cql,lTarL pcayJrlTaTr{ arl,Ix pa6or BrloJrlle

yBepeHrrLIMI,I. I{poMe ToIo, olpeAeJIeHrrc CrieItTpaJILIIoIo HIraCca AJIfl 3Be3lI-

Er;Ix o6JrartoB nreroAoM, nptrN{eHfeMrIM AJrfl Itrraccrltffirtaul{I{ cEeI{TpoB orAerlb-

Hbrx BBS3A (uo nnrenclrBHocrr{ Jrr{}rr4!i), flpeAcraBJ]frercfl HaM Heo6ocl'Io-

BaTIH6IM: IraJIolr{eHI{e JII4HI,III BBoBA pa3JrI{qIlLIx CtreItrpaJIbIrI;Ix I{JIacCoB c0-

BAaeT (cJro?r{HBII,i}) cleHTp, Ire CpaBHpIMbII:I co cIeItTpaMI4 oTAeJILHLIX 3Be3[.

PacupegereHl{e EHepIuII B HenpcpLIBI'IoM Cnel{rpe o6ilaxoB Mreqrloro llyru
B yHa3aHr.rblx pa6orax I're trsyqarocb'
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B CosercxoM Coroae i.rccneAoeanne I{IrrerpaJrbHoro ctrel{rpa o6nanos
Mne.ruoro flvru 6uno Harraro s 1938 r. f . A. Illai,inou u fI. [. .(o6ponpanunnnr
[4, 51. flyrn uccnel{oBarrrrrrr 6r,rntr{ HaMeqenr,r l. A. Illaliuor,r erqe B 1934 r.
t6l. f, A. Illartu n II. fI. ,(o6ponpaurH I{ccJrcAoBaJrr{ reoperr4qecr{r{ n or{cfie-
pI{MeHraJrrrHo pacrlpe1errerrr4e erreprrrr4 D crrel{rpe o6naHos Mne.ruoro Ilyrlr.
'lartan iloc'raHoBrta Dorrpoca noBBotrrLrJTa nepeltru or Errrrup[qecnoii, HaqecrBcr{-
Hoft oqeHxrr I{ rorrrror{v r(oJrrrrrecrBeHlror{y [ByqeFrprlo. B pa6orax f. A. IIIarii-
na lr fI . II. .(o6poupaBr,rHa BlepBbre 6rrta nocraBJreHa BaAaqa-orlleJrrrrr, cBer
co6crBeHHo Nlne.ruoro flytu or cBera [pyrrlx tr{c?otrHr,rnoB,

B L947 r. Hax,pf roltr pynoBoACrBoM ]1 . f. clleceHnoBa na l'opuoii o6cep-
Baropr,lr I4ucrlrr:y'ra acrpolroMrrl,r rr {nsr.utu AII I{aeCCP 6rrn noryveu
ctrenrp r,r orpeAereua cner{rpocfo'rouerpuvecrrafl TeMreparypa o6tarta Mne.r-
r.roro Ilyr:r,r, o fe6e4e [7]. Oguaxo poaYnsrrr', ocnonaunr,u,"r Jrr4rrrr, Ha oAHoM

cIII,tMItC, ITCJIL3fl CrILlTaTb yDepCHIIIJM.

Iinaro4apn .uo6e3rroMy cogei,icrnlrro Ar4llenqr,rrr I{pr,rnrcnor:i acrpo([r,ralrve-
cltorl o6cepBaropr{Ir Har{ yAarIocB npogoJr}nr{rb pa6ory rro r{ccJreAoBar.ruro

ullrerpaJTr,rroro cnertrpa flpr{rrx o6narton Mne.rnoro flyur. flplr aronr, r{crroJrrByfl
upeansr.rairno cBerocr{Jrr,ur,rr,i cnextporparli, yAaJrocb rroflyqr,lrb 33 crrenrporpaM-
N{rJ rrlecrrl flllrtllx o5,ractefi [4le.ruoro flyrn. IIa6nrogeulrfl ]rpoBo,qr{Jrrrcb B

Cunter,rae r,rc.lllaprlreaHcnonrB rerrcHr{e JrerHrrx r4 ocerrr:u,rxtrlecrrr{eB 191r9-tg50rr.
flo cyuqecrny, era pa6ora flBr4racb [poAoJr]Heur{er{ yrroMrrnvrr,rx Br,rrrre pa6or
I'. A. Illailua lr II . fI. ,[o6ponpaBlrHa: I{ccJreAoBalrl,re [poBo/Ir{Jrocb rrpr{ rroMorurr
Toro ?rte Irlrcrpvl,relrra; oArrarto r{eroAr{Ha L{ccrreAoBalrug 6r,Ina l.recrtoJr6r{o ugori,

B aa4aulr pa6orrr BxoAr,rJro t4ayrrul'D pacnpe,qererrlre EHepr-rrr,r B r.reflpepbrB-
[IoM c[er(Tpe nr,r6parinnrx o5nanon M.re-ruoto flyrr,r, orrpcAerrrrr]r r4x crrenrpo-
{otouerpr.r.rccrtrre rex,Ifieparyp],I, a rar{rrtc DLrflrJr{Tr, rrBN,rcrreFrI[e arlrx xapar{Tepr{-
crr4rt B BaBr{cprMocrl,I or rarartrraqecl(ort AoJTrorr,I.

IIpn nr,ruonHelrl4rr pa6otsr nco6xo4r.rlro 6r,uro nrr6parrr r{crorlrrlr{ cpaBrrcHrrfl
Tartlrn( o6paaont, .ITo6r,r ycJroBI,Ifl rroJryt1g1114o ero cler{Tpa rr clenrpa r,rccJre/Iye-
ntoro o6tenra 6r,rnn rralr6o,lree 6rngnlrM[ Itart c ournqecnoi.r roqr(r{ Bpe}Ilrfr
(ro'r mc uplr6op, ror )lte xotr nyqsii), rarr lr c {ororparfn.recrroii (ro me ]rper,rrr
Er{crro3r4[Lrrr). I{poue roro, pacIIpeAc/rer.r]rre DHeprrrlr B crrerrrpc r,rcl,oqHurra
cpaB[IeHL.IfI I{e AOJ]}I{IrO Cr{J]LIrO OT.llLTqaTr,Cs OT pa0rrpeAeJrel.rl4fr ar{cptrrr4 D cflel{Tpe
I{ccJreAycx{oro o5r,enra, T. e. }neJrareJrrrHo nr,r6parr, rarr}r(e ne6ccuurit .o6r,erir.

Br,r6op B rrarrecrBe r,rcroarrrr,rna cpanrrerrr.rfi nartoii-nr.r6o Bnea4r,r* npeAcraB-
lrtrJrctl IrailI rrc BnoJrrro yAaqflbuu:

Bo-rrcpu,rx, crrcrrrpr,r BBc3A, rian rrpaBr4Jro, [oryrlalorcrr c ropaBAo MeHr,rrrrM]r
EI{CIIo3IIUuflI\r}I, t1s1,1 clertrpDl o6narton X{ne.rnoro fIyur. flpr.r Orolt rreo6xo4nur,re
po[yrrurru 6yayt Brrocr4r]r Jrr4rnHroro rreolpe/leJronrrocrr, B pc3yJrr,rar.

Bo-nroprrx, npu fioryqerrrfrr cncnrpa BBeBAril r,r cnenrpa o6narta Mre.r-
rroro LIyT'r.r xo[ ry.1ol,i D crrel{rporparfe lr ro]rJrou{orrr{e cBera B orrnilio 6ylyr
p aSJII4rIrrbIt{r4 .

B naurefi pa6ore rrcroar[r,rr{ox,r cl]aBr.reHr,rrr 6r,rno nrr6pano Colnqe. B noaray
aroro nr,r6 op a x,rox{r{ o rprrBe crr4 c JreAyrorqr{c AoB oAr,r :

* 3tor cnoco6 rrpr.nrcnRlt'rr r; pa6orax [1r, 5].
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1) PacnpegeJleutre aueprl4tr B ctremrpe Comrqa MolnFro cqtrrars B Hacroffrqee
BpeMfl AOCTaTOqHO XOpOItrO trSyqeHHbrM

2) Crer Coruqa Molnuo cpaBHtrreJrErro upocrrrM cuoco6ou ocra6zrr (u npr,rrorra
B trsBeorrroM ornomeuuu), qro rroBBorfler troryqtrTb cneHrp comrqa c ranofi
E(e oHcrro3rrqzeri, nax rr cller(rp o6naxa; IIpu aroM Mo)nHo 6ea oco6oro rpyna
go6u:rrca ranoro ?fie BatroJrHerrrlfl orrrnntr, HaH I EJrfl r-ccilefrveMoro o6renra.

MeroA cpaBueHtrfi crrexrpa Mneqnoro flyrr co crrenrpoM Coruqa 6rrn upeg-
Jrox{err B. I. @eceur{oBrrM tr trpuMeuflJrcfl HaMtr s tg47 r. [7].

Cuenrporpa{, Ha HoropoM 6rrn roryuer{ MareptraJr AJrfl Aanuofi pa6orbr,
I{Meer ftaMepy co cBerocrr.[oft t:0.58 [8]. O6rexurs KaMepbr r{Meer orBepcrtre,
pannoe 42.5 MM.

Honnuuarop crexrporpa{a co cnerocznori | : 15.3 r {oxycusrM paccro.s-
nueu 513.7 MM Bbrpeaaer naue6ecnofic{epenJroqaAxy onoJro 11 xnagparnrrx
rpaAycoB. CreHrporpa{ znnen oAHy upr{aMy ua {luura c yrJroM nperroMrreHr{s
s 60o.

Bo npeua na6nrogeuufi cueHrporpa{ 6rrn ycranoBJreu Ha naparranrrlrre-
cHoM mrarlrBe rr trpl4 rroMolrlu ucr(areJrfl HarrpaBJrfiJrcfl Ha rry]r(Hyro o6nacrr ne6a.

flnn rzccnegoBaur{fi 6unrz nu6paHhr cJreryrcllue o6nacru Mreqsoro flyra:
1) uacrr, Bomruoro o6aaxa r Crpenr,qe (o6nacrs Melr(Ay I,8, T u pSgr),
2) apHoe o6naHo n I{nre,
3) o6raxo s Opne (o6racm,, pacuoJro)fieHHaa fi ceBepy or a Aql),
4) apxoe o6nano s JIe6eAe (onono I r X Cyg),
5) apxaa o6nacrr, s ltaccuouee (o6racrr MerilAy b Cas, e Cas r 1, h Per) u
6) apxaa o6nacrr s Bosunserr (o6nacrr, JreffiatrIas Me,finy x, E u lAur).
I{eutpn rlccJre[yeMr,rx o6nacreft rr,r6upanucr ranrrM o6paaou, .rro6br ffpnocrb

Mne.{Horo llyrz n aroM Mecre 6r,lna auasr,rrenrnoft rl .rro6rr cBer fprtzx BBeBA

(aprc 4*), rro BoaMolnuocrr{, Ee rrotraAarr B r(oJrJrtrMarop cuexrporpa{a.
B ra6n. { yxaaanrr uerrrpbr nrr6paunsrx o6racrefi (c rovnocrrro go 1"),
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Fleo6xoguuo 6rrno ocno6o4r,tm crrer{r'p o6nartoe Nhe.lroro flyrlr or BJrr{fl-

Hlrs uo6oqHl;Ix l,IcrorllrurtoB ilsryrleulrs, B uayuaelroii o6nacrr.r ctrenTpa Har,r-

6ornruee BHaqcHue I{Meror I{croql{I4rtr,r, cBfrBa}r}rBle c aeMHoir aruoct|lepoi,i.
Tarr, cclrnacHo r,rccJreAoBaHr{flM B. l. (DeceHr(oBa [9], oxono B0% cserulrocrr.r
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HoqHoro ne6a n6nlrsl{ rIoJIIoca ulrpa o6ycnoBJrelro sex{Hol,i arnrocr[epofi. trr"
grort o6racrn ne6a poJrb BoAlrar(aJrsHoro cBera cpaBHI4TeJrr,Ho lrala (ono.ro

2-3%); ocraJrr,Hatr uacm (17-18%) npuxoAl'rrcr Ha AoJrro rananru'recrtofi
cocraBJrflrorqefr, nplr DroM uHTeHcr{Bl{ocrb paccef}IHol'o cBera s fananrlrne
Molxer ,qocr[rarr, 50-60% I{HreHcI4BHocrI{ rlpflMoro cBera BBeBA. Otclo[a
MolnHo BanJl.roqr.{Tr,, qro cBerrrMocrb Horruoro rre6a s rroJrloce x{I{pa, o6ycnonnen-
Hafl BBeBAar4rr, Molr{cr cocraBJrflrb nurut 1l-72% ot o6rqert cserllrlocrrt He6a.

Tannlr o6paeolr, AJrfl rroJryrreung co6crBeHlro crreltrpa BBeBA NlrerrHoro
Ilyru neo6xoAr4r\{o p ilepByro oqeperb.BbIAeJrI{rb aruocdrcpuyrc cocraBJrrrloulylo

cBerr{rvrocrrr HoqHoro ne6a. Ipn orolr neo6xoAr{xro \qurblBarL. tITo -tlureHcl4R-

rloerEr arMocr[iepnor,i cocranrrrTroutcii iraxori-nr6o o6nacru neSa aasuclrr or Br,I-

corr,I r{ aar{My?a o6nacu,r. Bonpoc yc,rlomHflercrl en{e rr Ter,r, tlro aruoc(rep-
Hatr cocraBJrflroluarr Ire ocraercfl uocroguuort Bo BpeMeIrI{, qacro rICr},ITbIBafl

pear{r{e r,r ]reupaBrrJrr,Hrre r4aMer{eurlfl flpnocrlr t101.
IIar.rryqs14ry1 cnoco6olr yqera r,rBryrreHr4Fr aruocrpepnoii coctaenarolqeii

cBeqeHrrfl r.roquoro ue6a 6r,rno 6st a1rrco7:enetiltoe [oryqeH[e crreltrpoB Mne.I-
uoro flyrr.r lr ue6a r.ra paBHr,rx BeHrrr]rr,rx paccrogHnflx r,r s 6rl,rertl,Ix aB],Ir{yrax.

O4nano, rrali rpaBr4Jro, rla-Ba ycrportcraa npu6opon arr{ ycJroBr,rfl lre yAaerca
BbrrroJrrrr,rrr, rroJrHocrr,ro. B pa6ore [7] rtoucrpyrrqr4fl crrenrporparfa noaBoJrIrJra

rroJryrrrrrb cfier{Tp Mne.ruoro flytn z Horrnoro nc6a ognonpeMeHl{o, o/IIJaIto.

BeHrrrrrr,re paccroflHrrf grlrx o6nacrer,l 6r,rnr paarrtqnriMlr. B Cuuenae urt {o-
rorpa{upoBaJrr,r crenrp HorrHoro nc6a cpaay rrocre cilenrpa Mnesrloro fly'rr,r;
npl{ aroM Mo}nHo 6rrno nonyur4Tb cHr{Mr{r{ IIa oArrlrar{oBr,rx Be}rlrrrlblx paccrorl-
HrIf x, c paBHEIMT{ aKclroSlru}Iflt{I{.

IIpn unt6ope rroHrpoJrrruort o6nac'ru ne6a r.rco6xoAur{o 6r,uro yrlecrs aBlIMy-
ranrurrit ar[rllen'r', noroprrri, rrarr aro ua'u 6r,rno ynaaarro A. A. I{anurraHou,
B yc;roBr{Frx cr,mreraacrroii o6cepna'roprrr{ BaBr{cr{r, uraBrrr;rM o6paaou, or paBJIrr-
.r[s ceoitcrR nogor'r{J]arorqefi rroBepxr'rocrrl B paaHbrx HarrpaBJre}rrrflx (rtope

u ropu) , .(nn yuera aarrMyraJrrrrroro a{tferrra neo6xogr,rno 6r,rno nrrdpatr
o6nac:rr ne6a 4ra cpaBr-reFrprfl BoBMolxrlo Snr,rxre rt rrccrreAyeuouy o6naliy
Mle.ruoro Iytu, no 1'aH, .rro6r,r flpnocrr, o6narta IIe BrII{flJra ua o6lacrr
cpaBrJer-rrrfl.

O6nacur cpaBlrerrr{fl nr,r6rapanr.rcr, Ha yrJroRO},I paccroflrrr{rl orrono 20"
or rloJrocbl Mre.ruoro flyru u I{a roM }r{e BeHr{THoM paccroflLrtr{rr, rrro u n.ccJre-

AyeMoe o6.uarto (c rour.rocruo go 1o). Taxofi nu6op rroaBorrrrer ran)fle ryrrrrre
ucr{rrorrr4Tr, 3ollr4aHaJrEHyro cocraBJTflIoqyrc cBerreHlrfl HorrHoro ue6a (na6nro-

Aettrrr [poBoAr{Jrr.rcb }ra yriloBrrrx paccroflHprflx or Cornua nopnqlta 180o,

no3ToMy Mo)nHo crltr{Tarr, rITo BoAIIaHaJrE,rIa.fl cocraBJrFlroqafl B Ha6JrrolaeMblx
o6nacrnx ne6a lrana r{Jlrr, Bo BCflnoM c,rryqae, uocroaurla). Molxuo rartxte rro-
JIaraTl, aITO rrplr rartoM cnoco6e BbrAeJreHI4fl co6crBeHHoro cBera o6larta He-

cr(oJrllio yuenr,maeTca oml,r6rta, BoSHrrI(aloulafr I43-3a taraHTusecxolo paccea-
r{rrFr cBeTa 3Be3[.

Bnarogapa nrrcorror? cBerocrrre cnerrporpa(ra Molr{Ho 6rrro nonyuutr
crlexrprr o6naxos MnesHoro flytu lr lroquoro ne6a co cpaBlrrrreJrr,Ho r{opor-
HtrMI{ artcrroar{rrrrflMr{, Mrr r,rcnoJrbaoBaJrrr rrJracrr4Hrrpr I{ogax 103a-(l M

103a-O.
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Ila6nrcgeHutl [poBoAuJrr{cb c rnr{puuorl ulenn HoJrJrrrMaropa, panuoii 1 ur,r.

Oro coornercrBoBaJroHarrJracrr{Hne 0.08 x{M rrJrrf -50 A [Jrrr cpeAr{er,i qacru
cleHrpa. ilpra rarroi,i rxr4pr,rHe rrleJrr{ xopouo Bbr.qep}Itarrsrrft cueHrp yAaBaJrocL

IroJryrrlrrr c Brrcrrogrrqr{eft s t qac Ha [J]acrr[Hr(ax t03a-C u aa 45 MrrH. Ha rrJra-

crrrrrrrax t03a-O.
Ha6nrcAeulrn xatxgofi uo.rIt HaqrlllaJlucb c {iororpat|llrpoBaHr{fl crrenrpa

o6rarra 
'Mre.rHoro flyrr, rpr{ Droxr B nepByro oqepeAb r}ororpat[iupoBaJ]r4cr,

o6nara c 6o:rr,ulru Berrr{rr{ErM paccrofiHr{eu (o6nana n Crpelrrqe u lllure).
B 1,949 r. ycrar{oBr{a He r{Nrera qacoBoro r,rexar{rdBMa r{ rrrAr,rpoBaHr,re Be-

Jroc6 rrpr{ rroMox{rr rrcxareJrfl rro BBe3AaN,r o6naxa: B Haqare axcnoBr4utrr{ Ha-
nas-rlr6o BBe3[a rlerrrpaJrbHofi .ractu o6racrra craBr{rrac6 Ha Hpecr rurrefi lrcxa.-
TeJrrI, a B npoAoJrlneHrre axclroarrquu rrpl{xoAl{Jrocb qepea Haxrgr,re 3-5 uuu.
trpr{ noMoqr{ Mr{npoMerpr{qecHrrx BrllrroB lrpl{BoAtrrb 3ry BBesAy H qeHrpy
rroJrfl Bperrrrn, 3ro AaBarro (paBMaB6rBaI{I{e)) r{ccJreJll'euoii o6racrr.r r.ra ,=0o.5.
flpu na6;rrcAer{r,rflx 1950 r. cnenrporpa{ 6un ycraHoBJreH Ha naparraxrrrre-
cHoM mraTr{Be c sacoBbll\,I MexaHI{3r{oM.

flocne nalnAoro na6nroAeuns o6nana cnexrporpa{ uanpannarcfl r-ra cpaB-
rursaeMLrfi yqacron neSa n ycraHaBJrr,rBarrcfl nerroARrrlnHo Ha BeHr{I'Hoe pac-
cro.slrrre, paBHoe cpeAHeMy Belrr,rrHol{y paccroflr-rrrro o6nana.

FIa uepnr,rx t5 crinMnax xam,qr,tri cneHrp ue6a {ororparflrpoBa.Jrcfl pfl-
AoM co crrerirpoM o6,narra na ror,i Ete rrJracrr{Hxe; rrprr arou pa6oraJrlr ABe rroJlo-

BIrHr{ rrleJru, [ooqepeAHo Banpr,IBaenmre 4lra(lparuoii. Bnocne4c'r'u{I{ MbI or-
HaSaJrr,rcb or ?anoro cnoco6a r,1 crarr4 [oryqarb cneHTp ne6a lr o6,naHa uepee

BCIO UIeIL Ha OTACJIT,HrIX TIJIaCTnHT{aX, RLIpeBa}ITILIX l.ra O4nOtl r.r rorl me 6onr,-
mort u,nacruHnr{.

IIa nracrranxax 1{oAan 103a-C rroJryqeHHBre cneltrpbl oxBarr,rBaJIIr rrHrep-
rlaJr [JrrlrH norn 3900-6400 A, uracrll]IHlr ItoAaH t03a-O Rocnporr3BolII,IJiI'I

cner(rll B r4}rrepBaJre 3900-5000 a. ,(;naua cneTtrpoB - onorro 2 ntu na ura-
crr{Hxax 103a-C r{ orroJro 1.5 uu Ha trJracrl{Hrtax t03a-O.

Bcero 6rrro nonyveHo 33 cnenrporparturr o6naxon Mre.luoro llyrn (cu
ra6n.2).

.(nn nonyueur{rr cileltrporpaMNr Co,lrr.rqa 6srn npr.rlteHeH Mero;r, orlr4caH-

ur,rii pance [1,1 , 7]. Ocna6neur4e coJrl{errHoro cBera nporIBBCAIrJrocb npr{ rro-

Morqr{ r{Brorosnerrrroi.r HaMpr r{acaAHI4 AJIa rqerenoft yacrI,I creHrporpatIla. I-Ia-

caArta I{MeJJa IIBa rrlrrcoBbrx aHpaHa, rronpbrTrix oItI{cblo },IalHlrfl, vltpenIIeH-
Hr,rx B r(aproHHbrx rpy6max r.r op[eur[poBaHHbIx rraparrleJ]bl.Io Apyf [pyry rro/I

yrJroM 45o n rrJrocxocrrr rueJrI,I: MeBAy enpaHaMIr rroMeruaJracr, gnarpparua

c x{arrbrr{ orBepcrr,reM. Paaucpr,r artpal.roR rI paccrorrl{I{fl B nacaArte 6r,uru pac-
cqr4T&Hbr rar{rlM o6paaonr, .mo6u r(ornr{Marop crrenTporpa{a lr o6a enpaHa
pa6oranra rroJlr.rocrrro.

[IepeA rrarraJroil{ ancrro3rrr]urr Hacalna )/HperrJrrJrac6 rra rleJrenopi .rac'ru

rtorrJrr{N4aropa clenrporpa(pa, cnelttporpa{ vcraIIaBrrl,lBarcf }IcroABr{}fiHo
(ropraonranrrlo) ; npaqan uarpy6nrr HacaAr(rr, MolI{Ho 6r,uo necr suemulrri
SHpaH OCBerrrTb IrpfrMBrM co"[EeqHr,IM cBeToM.

Ocnosnbre cBe1{eHr{E o rroryseHHbrx cfienTpo]'paMMax Conuqa ilpnBeAerrhl
n ra6n. 3.
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20/IX 1950 r. C
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13ce ua6.nro4errr.rrr r]loIroAIIiIrrcr- irlIIrrr, tr 6ccnvturr,rc tto.ttr.
, II p rn rr e q a rr lr s. Bo ntopofi rpar]re ra6r. 2 6ynr:r,r <C> rr <II,> oanaqalor rrecro

rra6,nro;leuran : Clruer.ra n flaprlraancnoe.
flnacrirunn JS 1,8,9 li11 axcnoHr,rpoBarrrrcr, Eecnorrbr{o rreubrue npoqrx IrJracrrrrrolt

Toto }fle copra. floatox{y rt}rrerrcfiBrlocrr4 X{,rre.ruoro fI)r,rrt r lre6a, no;ryuellrrhre r]o
sTIIi\I IIJI-aCTIInl{arr, pe/IyqrrpoBaJrr.lcE, r{ cTarr^apTrlr,rM aI{Cn03r4rlr4trrr npr4 rlor{otrIll flOria-
BareJrs IIJnapqmu,nr,fla.

finn n.rracrnnon N LB tt 28 crerrrp uoquoro Re6a rolyur,rrr, rre y4aJroct . Yqer
BtrILIfiHr{fl clera ne6a AJlr oTr.rx cner{Tllorlla[rru npor{BBo[I{Jrcfi ro cpeArr]{[r Brrarrerrtr{fllr ],rH-
reucranocrert ne6a, nolryueur{hrl,r ilo Apyrrn{ cfler{Tporpar'rN{arr AJ]rr /Iarrrrol'o o6;raxa.
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Cpe.[Hee SeHIrrEoe
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59
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69

bJ

57

50.5
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52
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19/IX i94C t'.
2411X 1949 r.
24llX 1949 r.
2olIX i949 r.
26/IX 19zr9 t'.
26ltx '1949 r.
26/IX t9zr9 r'.

26llX LJ49 r'.
271IX 19219 r.
27lIX 1949 t'.
27lIX 1949 r.
27llX 1949 r.
27lIX 1949 r.
11/X 1950 r.
11/X 1950 r.
t\lX 1950 r.
l1lX 1950 r,.

ltiX i950 r.
lliX 1950 r.
t2lX 1950 r.

103a-O
103a-(J
103a-O
103a-O

103a-C
103a-O
103a-O

1 03a-O
103a-O
t03a-O
103a-C
103a-C
t03a-C
103a-C

103a-C
103a-O
103a-O
103a-O
t03a-C
103a-C

45m
45n1

45m

45rL

Lh

45m
45m
45m
451n

45rn
th
th
th
th
th

45m .

45m
45m
$
Lh

It anr,r6ponovnr,re (cncxtporlioroN,rerpllqecHfle) trIHa.TIItlI 6ltrut nonyqeHLI

s (lnMeraae rrpr{ nol{orutr ,na6oparoprroro cnenrporparfa co cryue]rrlaroiluleJrr,ro'
IIlenr ocBeLrIaJracL Jt0x{rroft rrar{aJrr,rBa}rrrfr, nor{pblTorl \,IaroBr,IN{ r(oJIIIalioM.

Torr narara JraMnr,r pervJrr4poBaJrcfr peocrarol,r u HoI{TpoJrl{poBaJrcfl aMrlep-

MeTpOM. IIa natx[Ot"r HaJlu6poB6ilHol'i nJiaCTI{HIIe 6r,t,'lO rtoI}rqeHo IIo I]e-

crtoJllrrv [rHarrort, c Sltcrro3llulrfl]nll oT 115 Irlrn. Io t qaca.

flpoanneHr.re D0ero {ororparfu.recHoro [,larepIlaJ]a npolrsoAI4rIoc], B He-

cnoJrbno npnenlroB. I{axt4ax cepufl (,lu-roBper{eHHo rrpoflBJIeHHbIx nfla0rl{Holt

co4epx{aJra Hec,r{oJTr,r{o cner{TporpaMM MreqIIoro fIYrI,I I'1 HoqIIoro ue6a, 2-3
crrer(Tporpail{r,rll Co.rrHI{a r{ HecHoJrr,rto Harrl46lloBorrllbIx rrrxaJIolt. Rce nna-
cr.rIHI{r,I oAltoii IiITortE{e ceplrrl npoflBJrfIIII{cL oAHoBpeMeHHo. B oAHoIi I,I roll lxe

r(roBere, npofrBr{reJreM A-19 B rearcHrre 5 ultn.
Hoerpr[rurrreHT rrpo3paqHocrlr BeMnor"{ arlfoc(]epblAJIfl HoTIHLIX Ha6rloAeuuli

orrpeAerrqJrcfl rryrer,I UraBoMepHBIx oIIeHoI{ 6recxa 3BSBIL Ha6IIoAaBmlIxCfl rla

6onr,urrx BeHr,IrHEIx paccroflHr4fl x 11 2, 1 3 J. Peaynrrarbl I:IoqHbIx olpei{eJleHl4fl

Ho06(pr,ruueHra npo3parrHocrr{ arMoc{epbr B CrlN{eflBe n c. flapruaaHcr(o\{ rrprl-

Be[e]rrr B ra6r. 4.
B nocne,qneri rparlie ra6rllubl Aaercfl BlIaaIeHI{e Hoo{q)}Iq}reHra rlpoapaq-

rrocrr4 p, oupclenerr-roroI(Jra AaHrroI-I Ilorrr4, rtart cpe11Hee BHarIeHue I{B oTAeJTL-

rrrrrx orpe[eJ]er,rr4fr p rro oT/IeJIbHbII( oqeHHaM 3Be3A; raM ]I{e npr'IBoAllrcfl cpeA-

rrflfl T{RaAparr,lq}rafl oInI1I6xa pe3YJlbrara. Flecmorpn ]ra Mariylo TotIIIocT6 Me-

TOAa, IIa OCIIOBaHUT{ IaHITLIX ta6n. 4 MO]r{Ho 3ar(JrIorII{TL, qTO OTITJIOHeI{I{g

Hoo{(PuqreHra [poapaarFrocrr B CrrMer43e or ero cpeAHero Br.]aqeHlrfl HeBoJII{}III .
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fio3{{1,r11negT npo3paq6ocrr{, o11pe[eregrr6ri,i AIIfl IIOaIIT, B reqelIlle Itorol]ol"'{

6r,ua nonl,uer.racrrenrporpaMMa.f{nn rexcrerrrporllaN,IM 1950 r., IIJltr ItoropElx

I.le r{MeJlocr OnpeAeJIeHI{ft Hoe{rplrqlrel.ITa npo3paqHoorlt, 6r'r'uo npnngro CpeA-

nlee sHarreHr{rr HoDdr{[rlrleuTa upo3paqIrocrfl, paBHoe [rrfl cr,rl'reuaa 0.87

(oorJraclro IIamrrMorrpetreJrelrrrflM, cM' ta6';r' /t)' CneAvet 3aMerI{TB' rrro /IJL,

OTHocr4TeJILHoLi CrrertTpor[loToMeTpull Ba]Itno ]Ie CToJILT(o a6CoJrIOTHOe SHaqollt{C

Hoat[1+uUi4eIIra [poBpaqI-IoCrII BeIlIIioii arMoC{tepBI, CI(oI]6I{o er'o tr{3IIeHeII14e

C AJII4HOI"I BOJIIIbI.

Ilp1anrauanocr,, rrro nosQ{uqlrenr rpol]paqHocrl{ seMHoii arMoc{epbl, rroly-
qergbrii rTo cnoco6y Byrepa I{B UIa3oMepHTilx otreHoH 6JreCRa SBeBII' coorBc1-

crR\rer at[t[cxutenoii grulne BoJIIInI trao6 : 5550 A t{2] '

,f[n enrr or,i H oDod/uqzeH r IIp o Bp a{H o crl{ s eMHoi'i aruoc t{iepbl 6Lu1 orp eIIeJre}I

rro I(BVM cepl{flI{ cfiexrporpaMM CollHUa. ItaxtAan celil'{fl CoAep}ItaJIa c11elirpo-

lpaMMbI Co,nrrua, noryqeHHr,re B oArrrr rt ror ll{e I\eHb rIpI{ pa3'rll.{liHblx SeHI4TribIx

pacr:roanlrax Corurla. Cepuu orr.rocr{Jrl{cb ri [DyM I(LIIIM rla6.rrloAeHr4l-i: 24 ceu-

rnSpn 1949 r. n tB oHrn6pfl i950 r. yHasaIIHbIe ouel{rporpar{rlrl Comrqa IIanIr

BoBMo)r{HoCrL yCraHoBI4TL xog noor[rII&UIIeHTa upoi]paq]Iocrl{ a'lMoCrIiepLI

c trJlr4rroii BSJIHEL flnn nouH:,rx IIa6JIIo/TeIII4I'1 xo[ ItOS()1I1uUucHra npo3paqHocTII

c AJrr4r.roii BoJtHLl 6r,rn ycranoBJreH [o CnertrpolpaMtr'laM c JIe6eAs, flOIyqeHHEINI

Taltrrte 11prz pa3IuqHLIX SeHI,ITI{IIX paccTotJHIIflx SBeSAbI B TeqeI'I[e Hoqlr t7-
t8 oxra6pn 1950 r.
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I-Ia r[nr'. t lreo6parx0H xo/I xoerfrllrquenra npoapas]rocrr{ eeunoii artrro.
ctlreprr c qrznoft BoJrnr,r? [oJr\,'qeHrrrJfi vxaaanur,ru cnoco6otr; Toqgu no6a3br-
Balor 3I{atlenl,rn roor}r[r.aulreHra rrpoBpaar]rocrr,r, rroJTyqeH]rr,Ie IIu c[eHrpaM Conri-
qa, Hpyfi{nrr - ro crerrrparrr a Jle6egn. Xog HoaQt[ur1reHra rrpoapaqHocrr ,[ra
AHeBHr,rx I,r HoqHr,rx onpeAeJreHr4lir cHaaarcq Becr,l,ra 6luaxr,ru. FIa ror,i me rlu-
rype npuBoAr,rrcfl AJrr{ LrpaBHerrr{fl BaBucr{Moc.r,b xoo(tr[i.rqueura npoaparrHocrr.{
atuoc(leprt 01' nJruHLI BoJrHr'I, ycranoBrreHnas E . B . IJscxoscHoli-(Decerrrronoft
n Anua-Ar:a (Ann urrrepnata 4740-6240 A) 114) (cm. Hpecrr{rrr{ Ha dnr. i).

(Dur. t. 3as[czN4ocrr xoa{{uqzenra rpoaparrrocrz aeuuofi arlroc{repr,r
OT AJItrI.IhI BOTIEI,I

fIony.1g1-11rufl BaBI4cI{r\{ocm Iioar[r[r4rIr.1eHTa rrpuapatr]roclr,r armocr[e1trr o.r

AJrlrr:rr,r RoJrr.rbr r{crroJlr,BoBarlacrr npr,l o6pa6orne clexrpot'paMlr o6ranoe Mleq-
Iloro llytn, H.o.rHoro ne6a lt Connqa liJrfl rrpr.{BeAerir4Fr r,rtr{Lrpeur.rErx r{}r-
tcrlcr,rBHocrefi cuertrpoB r{ aer.urrv.

fIory.1s111161r"r tfrororpa{uvecrtnri r,rarepr,raJr o6pa6arr,rnancn u focl'gap-
crBerrHotr{ acrpo}roMr,{qecr{oM rrrrcrr,rl,yre r,tlr. rI. H. Illrepu6epra llprr flofurouur
caMopcrlrcrpr,lpyroruero r{roroo,rerrrprrqecnoro urlnporporouerpa cr4oreMbr

Itprocca 6nrnn uonyqeHrJ Nrr,rnpo(rorolparm,u{ clrcr{rpoB o6nairon Mrequoro
ily'rn, HorrHoro He6a u ConrLqa. IIa ncex uurrporforolpaMr'rax rrari Ho.rrroro
He6a, Tart ra Mnequoto JIyTlr rra t[ouc nelpepr,rRrroro cner{rpa ol'rrerrl,rBo Bbr-

Ae.Tltrrorcfl JrnH:lr'u u noJrocbl cBetlelrl,Ifl lloqrroro ue6a; uo orn.N{ Jrr,rHl,rnlt 6rr.na
locl'pocrra llr4cnepcrrorrHafl r{pr,rBafl cBeroclrJr6Horo criertrporparpa.

Cnert'r'porlrorox{erpr{rrccrtlrc mHarlirrr rar{}r{e 6rtnr't tr;n'repelrbr np?r rror,roxlr{
urnporforouerpa I{procca; paapcBbl rtrHaJ]or{ rpor,rBBo[r{rrlrcr, B He0r{o.rrbr{r4x

IIJrrTHax noln, upn6Jrr,ralrreJlr,Ho vepce 500 A, xapaxrepr,rcrr4qecnr,re rrpr,rBr,re

crpor,IJrrrcb orl(eJrrHo Arrr pa3r[qHbrx I{JrrrH ronu. O4naHo orr{Jro}reHr{fl or{a-
BaJrl{cr, R npel(eJrax oura6oH tralrepor.ruli, nooror{)r A.Tfl rrJracrI,IHori Ha}r{Aoro
copta (Ito4an 103a-C n 103a-O) 6rr,nr,r nocrpoeH6r cpeAHr{e xaparrrepr{crrrrrecnne
ItpI,IBbre (o'r4earno lrin Haxrgort cepr4r,I oArroBpeMelrHo rrpoFrBJrer{Hr,rx rrJracTrnox)
!1 c Vx nOMOIIIbIO nOqepHeHI,Ifl I€p0BOAIIJIIICI' B I{HT0HCI{BI-IOCTI{.

tr4n'reHcr.rsHocrrr cler(TpoB Hoqrroro He6a nu.rllranucr r,ra cool'BeTcrByro[{r1x
lrurclrcr,rutoc'rel'r cneltrpoB o6rartos Jrllc.rnoro llyrir. Tlnrenclrsnocru (/i),
IIOJryqeHHbIe rrocle RbIaIr.rTaHrItJ, rrcupaBlrflJll,rcb 3a rtornorueHl,le cBeTa B ee,vuorli
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(Dur.

3saseuzs crrexrPo-
06lato t Botauqen {orouerpuuecfin x rpa-

ffiili-i@ rIIeIiroF AJrfl HaE{Aoro

o6nana Mle.troro fly-
2. Cpe;1rruc orlrocrrrcJrrrrlr,re clcrtrpo{ororrerllrrrrecHl{e ur 6r,rnu onpelleJIeHBI

r:pai[rrcllr],r o6"qarios Nl"'rcvrroro Ilyrrt ltali cpe[nl,Ie BHaqeH[rr

fpaAtreHToB, tIOflVqeH-

.Hbrx rro. raxtAoft ctrer(TporpaMMe EaHHoI'o copra trJracTtrItoK.

Cpegnze orHoCI(TeJIEELIe cIIeRrpo{otorrterp4qec11re rpaAueHrLI HarfiIor.o

o6naHa Mnesuoro flytu upeqcraBJrerlbl na {zr. 2. Ha ptrcyHfie flcHo BUAHo'

.gTO HaHJIOH npguOft, CoOTBeTCTBylOqufi Ipa[I{eHTy' IIOCTeIIeHI{O EBMeHffeTC'l

rpu repexo4e or o6naxa n o6naxY.

. Haxaon [prlMbrx uoHaBDrBaeT, Uro o6naHa s Haccuouee u BosHuseM uMeIoT

r Aanuofi o6nacru ctrel(rpa HecHoJIbI(o 6onee shIcoHyIO cfleltrpo{otouetpuue-
.cHyro reMrleparypy, ueu Cornqe. ,(ra ncex paccMarpfiBaeMblx o6vraHoa ua-

6nrOAaerCg 11ocrerreHlloe troapaCHeIIue c yMeHbIueHIleM yrJloBoro paccrosllug

o6naxa or raJlafirrqecxoro rleurpa.

L28

t5 t0 /.7 /0 /.9 2.0 Z.t ,2 2J 2.t/ 2.5



B ra6n. 6 npunegeru,r BHaqelrl{ff cpe/url4x oruoctrTeJrLlrBrx clemrpo{oro-
MerptrqecHrrx rpaAtrenron AO IIJrr Ha]fiAoro r{ccJre4yeuoro o6rana Mne.Inoro
Ilyru c rrx cpe[HtrMla HBaAparIIqHr,IMI{ omu6ltaMll. B ra6,r. 7 upnnegenr{ cpeA-

Htre crrexrporforouerpruecxlre reMrreparypbr lta?r{Aoro o6naxa, noryqeuHble tro
crenrpo{oroMerptrqecxrrM rpallrrerrraM B rrpeArro;ro)r(eur{trrr uro cuenrpot}oro^
Merprqecnafl reMrreparypa Conuqa paBHa 6000'. 3roft teuueparype coorBer-

crByer a6corroturrfi clentpo{otoMerpzqecnui,i rpa4raeur, pannr,rft 2.41,.

Ta6aruqa 6

Cpe1u,ue cnennt,pofiomo,ttetlpuwecvue epa}ueu,mur' odnanoa lllaeqH,oeo IIymu

OoracrL, 
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2.27 + 0.25
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fIpnueqar.rrra. t. Cnexrpo([orouerpuuecrufi rpagrerr tr cnel{rpo{ororrtetpzue-
cnax rbrrneparypa 7" [Jrrr r{a}r{Aoro o6nana ofipeAenrrrrl'rcr, orlleJILno rro Ra]I{Aolry copry

flJracr].rrror{, Tan Han DrrI rIJracrrIIInlI BocnporSRoAfiT pa3JII{rrIIr,rtt tlurcpnan AJrnI] BotrIE.

OAuario trpr.r ororr cflcrcMarfiqecnrrx paarrrrqlrit n AcD tt T" a saBr'rcl{Mocrlr or copra

IrJracrr,rrror{ o6napynrerro ue 6ruro - pfl3lrrrrlurr, n 6orr,mnucrse cJ]yqaeB, ocrarlaJrl'IcL
D npc)leJrax ouru6om r,r:rreper.rrrii. I-Iegrraqr.rre.nr,troe rroBLrrucrIrIe roNlneparypl,r lJil

,rrrir,,,,,to* l03a-O ro cpnBltcJtlllo c rlJracrllllHarlll 10ia-C, noB'lTlllll\lolty,. lloJlbs't

a*trori 
- 

paoJIL[1IJ[,I. floc'r'oiry ITaIIlr 6r,r,nlr onpele.rlcIII,I CpelI]I'Ic sIIaqe]lIlu A(D r'r 7'c

Ajrrr rtalr{Ioro o6ratta, o5ulre 1,nn o6oI,rx coprol rJracrIrIIoH (clt. coorncrcrryloul're
rpaor,r 1a6r. 6 r 7), xorfi, noo6ue roBopfl, Dra oncpaqr'rfi lrc BIIOJTITC 3aHorlIra.- 2. l[annrre ra6n. 6 u 7 ]lecr{oJrr,rto orJrrrrrarorotr or pcBy,flrlbraroB, ]rplIBeAe1IIIr,lx
r [151. 

,PaaJIIltqrre 
o6r,ncnfleTcfl Tel,I'. IITo n t1q] IIpII YIIeTe I1ol.JloIIIeTIIlfl ()I]eTa B sCNt-

rroir dryoc,l,cno D]tuclo arrrocriroprroir lraecl,r // (:) rl)rrlu,1J'rocb ttptt6.ttt;ttottttoe co

nt,rpaaiotlttc soc z. Dto pacxo?t(/'tollllo cli33c"IIocl" Illlpo'lcrt' 'rltilll' A'ltl ou"lalton B

C;.i;;;u;_r,r il.(nrc, eenl,rirrr,re paccroflrrrrfl rroroplilx 6r,i.qrr l cpe/lIrcrr 6o716me , 'lert v
/Ip)tf r{x ooJrartoB.

cpegune rrBa,qparrqHr,re omr46rrlr peSyJrr,raroB, [o,]lyrreHrr6le ,[Jrf 06raHoB

B Itaccnoree'r,r Bo3HLIrIeM, 6oIlme our6on, IIaI,iAeIIill,Ix lurfl ,ry1yru{x o6JIa-

r(oB. 3ro o5ycnonnerro [ByMfl npr{allrHal{I{:
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1) O6nana Mileqnoro flyru n Haccraouee m BosufiseM Ir]IeIor MeHbltryro tro-
Bepxuocruyro flpr(ocrb; paaHocrtr trHrer{cr4BHocrefi cuextpoR DrrIx o6nanor
tr Ho.ruoro ne6a uamt, qro nprBoAI4T H Meur,meit to.tuocu[ peayJlbraroB.

2) Teuueparyplr, rrofiyqeHHble I{JIfl o6fianos s Haccuouee u Boanuue,r.r,

onasaIIrcb Bblme TeMrrepaTypr,I ocTailbnr,Ix o6naxon. Sasrcri\,Iocrr A (D u 7
raxoBa, qro Ails 6oree srrconlrlx reMleparyp ue6onbmoe trBMeHeHI,Ie cfiexTpo-

{orouerpuuecrtoro rpaArreHra rrp}rRoAnr H BHaqtrrerrnoMy trBMeHeHtrIo reMrle-

parypbr.
flpn paccuorpeHur4 m6x. T u {ur. 2 smruo, rrro HafiAeHnuecnexrpotloro-

MeTp[qecHtre TeMrrepaTypbl rrMeroT reHneHqr{rc troB},rrtrarbcfi c yBeJrllgeHrreM

yrJroBoro paccroflHtrfi o6nana Mne.ruolo II;'rr rit rleHrpa lananrunz. Tanyro

7000

6000

5000

4000

3000

2000

o o + +o+ 6
o
o

.A
AAA

/0 il ,10 t/0 50 60 70 l0 900

(Drr. 3. Cuentpo{otoMerpfiqecnlle rel\rneparypLr o6naHoa

Mreuuoro flYtra'
. x -ooraHo B Haccl,Iofiee, E-oOJIaHo BBoBIIuqerI, O-o6uano B JIeOeEe,

+-o6ilaHo B Opre, . -o6raHo u Illute, A-o6ral{o B Crpeilbqe

,fie reHtreHIII4Io MorI(Ho 3aMeTtrTL, coIocTaBJlfla cr]exrpo{oToMeTplarleoHlle TeM-

treparypbr, roryqeHHr,le II. [. ,(o6poupanuur,ru [5]; xorfl noopA4lrarbl vrcclre'

AoBaHHhrx rau'o6racreli uecxonr,xo orfl[ararorcfl or noopAI4Har I{arrtrxo6nacrefi.
Telrneparypbr, [olryqeHHlle R [5], uplrne4eHbl [JIf cpaBHeIll[fl B IrocJlenuefr

rparpe ra6n. 7.

I-Ia t{rur. 3 couocraeJrerrbl crrexrpo{otoruerpldsecxue reMrleparypu o6na-
nos Mresuoro flytr, [oilyqeuur,re no Ka]HAoft otAeltnoft ulacruuHe, v- 3e-

Ir[TrrEre paccroflHlla o6naroe Bo BpeMfl Ea6rIoAeHZfi. Orcyrctntre cr4creMarl[-
qec11oro xoAa 7c c z rro1p'otrrfler cAeJrar6 BI;IBSA, qro HafiAeHunrfi xoA crre11Tpo-

{oronaerpuuecxl4x reMtreparyp o6IaHoB Mneqnoro llyru c ranaHrrsOcxofi
gonroroft He Bbr3BaH pasrI1qtreM SeHrrrHblx paccr:oanrafi o6JranoB BO BpeMg

3r(crroStrqrr(.
OAuaxo yBepeulrbre BbrBoAbr o pa3rr4rrrrrr cocraBa BBeBAI{oro HaceJleHtrfl DTr{x

o6lanoS MOrnEo c,qeJlarl JItrmb BTOM cflyqae, eCJII,I trolryqeHHllepeSyJIBTaTbI

6ynyr ocBo6offi,qeubr or BJrtrflHprfl rlorJrorqeur(fl cBera B laraxrune.
rlro6u yqecrb BJrr{fHue Me?fiBBesArroro norJroqeurrfl cBera tra uoryqeuHble.

peByJrr,Tarbr, Heo6xo[rrMo c Aocraro.ruoft rosuocr],ro Blrarr, paccroflHl{fl Ao

IlBvqaeMBrX O6ilaHOB. BOupOC OCJIO)fiHfleTCfl TeM, qro B HacroflilIee BpeMfl HeT

Aocraroquo roqnbrx AarrHbrx orHocrrreJrEuo paccrofluuft Ao o6raxoB Mresuoro
flyra.
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Cnegyer Bar,rerr{Trr, arro, rrocr(oJrbny rportrxreglle 3Be3AI{BIX o6nanon uo

ryrry BpeHr.{g rrRJrFtclcrr renlrqr,ruoii [opfAr{a corerr trapcer{oB, Mo}I(Ho roBoprrrl
Jrr{mr, o rreltoropoM <o{(reltrueuor{) paccrorrul{r4 Ao HIrx.

i4lrerorqnecn B Jrr4reparype AaHlrbre o paccrorFrrrrrx Ao o6nartoe Mre.ruoro
Ilyru upnneAelrbl n ta6n. B (nropaa rparpa) ltt, 16-201.

fIo ganrlrrm pa6oru II. fI. flapeuaro [21 ] uonuro oueul{rr, rroJruoe rrorJro-

rqeHr{e crera Airfl I{cc,rJeilyeMblx o6nartos Mre'Iuoro llyrlr.
Snan tonnoe norJrorueHrre cBera ,4, na nyrrd or paccl{arpuBacltoro o6laxa

go ua6nrc4areJrFl AJrfl rlororpaQn.recltllx ny'leii ltraoo: 4270,L) r{ upI{HITMaFI?

.lro /l - tr-I, Mo)fiHo orrpeAe[]11'b rroJrHoo trorJrolrleHr4e A, g,nn rranoii-nr.r6o

4pyroii [J]r{Hr,r BoJrHri (uanpr.rlrep, gnn ). : 611004, r. e. [J]fi rpaHIluI;I ttccile-

AyeMoro rraMlr r{Hrepnana crentpa).
I4alrepennar B [aHHofi [Jrr,rue BoJrHbI I,r]rrel{cl{BHocrb cIIeItrpa o6rana

N,Ine.rnoro flvrr,r cssaaHa c BeJrr,ralymofr. A cJre[yrorqlrM o6paaonr:

19 E 

^- 
7g E'o : 0.4A'x: A lg E^ ,

rAe Z^ - rrcrr{HHatl r{r'rreHclrBrrocrr, cBeroBoro floroxa, I{BJIyqaeMoro o6rartou,
A E,A- I,IIITEHCIIBHOCTI,' I4CITAE{EFIHAE IIOI-JIOLIIOHIICI{ CBETA.

llony.ras to A, v A, ner.mur,r A 1g E gnn [Byx AJII4I.I BoJ]H r4ccJletrye-

MOrO I,rHTepBaJra cneHTpa, Molr{Ho orrpeAerlr4Tb, r(aH r{SMeHflercrr HaHJroH IIpflMI;IX,

nao6paxtarorqlrx cuenrpo{oroMcrp[qecHlre rpaAlre]Irbl o6nanon, npI,r yqerg
ITOrJrOrqeHI4Fr CBeTa.

/]annr,re, rrocpeAcrBoM noropllx 6aur upouanegen yqer rorro[]eHl{rr cBera

gnn o6narron Jllne.rnoro rJy't'r,r, a ral{}fle rIoJryrIeHI'IEIe peByJlbrarbl, IlpuBeAeHr,r

s ra6n. 8.
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I4n4eitcu 7 tr 2 v BeJrrrsrru, rrpeAcraBJreHrrr,rx n ra6n. B, coorBercrByror
IBYM YITASAHHbIM AJIIIHAM BOJIH CNEI{TPA, AA-NENIT'IIIHA YIJIA, HA HOTOPYIO
rlSMeHr4rcfl HarrJroH upar,roii, xapar{Tepr4ayrcrqefi oruocr.rrenrurrfi cuenrpor}oro-
Merpltcecxrrr,l rpaguen:r Ha}HAoro o6nana. Aorcnp u I.rr"np_orrrocrrrcnrrlrrrl
cncnrpor[orouerpnuecrurfi rpaAr{eHr lr cuexrpor}rororarpurrarnafl reMrreparypa
o6.lrana, I{clpaBJrer{nbre Ba norJrorqeur,re cBera.

{auusre ra6llrqtr uoHaBr,IBaIor, qro B prrAe cryqaeB rrBMerreHrre [prrHrrrbrx
paccroanuft 4o o6naxor B AoBoJlBHo 6onrmlrx [pe,qeJrax He cr{a3BrBaercrr 3a-
MerHo Ha pesyJrr,Tare. 3ro orr{ocrarcfi, npe}fiI{e Bceto, rt o6naxall c nraenor,l
eireHrpo{oroMerptrqecHoii reuueparypofi, rge MaJroe r4sMeHeErre cnemrpor[oro-
MerpplqecHoro rpaAr4errra He Mo)fier DEIBBarr, 6onr,moro uBMeHeHEfi TeMrre-
parypr,r. Tar, gna o6nacru n crpeJll,qe, HecMorpflHa3Haq[TeilbHr,re pacxoE{-
[e]Ilrfl B ortreHHe paccrofHl[flr{trourorqeHr{g, c[enrpo{orouerpuvecHafl TeMrre-
parypa MeHflercfi B BecEMa ne6onrmnx rpeAerrax (4000-,4b00') ("p. I2B]).
,{na o6naHon u Il]ure u Opne rraMeHe}rr{rr reMneparypr;r ran}r{e rreBeJrrrnr{.

cuenrpor[oroMerpuqecxrre reMrreparyprr o6naxon s rtaccuotree rd BoeHu-
qeM orretrb qyBCTB[rerr,E];I H ru6opy paccroflrrr{fl: ue6ommoe yBerr4qeg11e
paccroflHr{fl trpI{BoAI4r rt 6onlroouy rloBr{rneHrrro reMtreparypr,r. flouzgllrrouy,
paccrofr{rire 1000 uapceHos 60ree 6nuaHo x AefrcrnzrerrE}rocrtr.

llpouanegenlrafl tronblTna yqera trorJroureuzg cBera ronaaErBaer, qro or-
MeqeHHarr rer{AeHqtrff cuexrpo$oroMerptrqecHtrx reMrreparyp EccJreAyeMrJx
o6nanos Mresuoro llyru -- rroBr,r[reur{e c yBerrrqentreM yrJroBoro paccroflEtrfi
or qerrrpa laranrranlr- coxpaHflercfr v rrocJre raHoro yqera. 3ro cornacyet-
cE c Ha6JrroAeEr{flMr4 r{r{Tencr{Buocur rur[rpaxpacr.roro rr3ryqegufl M.ireruoro
flyrr, rtoropafl Ta^lrie pacrer tro rralpaBJreHtrro rt rara*Tr{qecxoMy qer{Tpy
[24, 231.

I4ccne,qonautrfl Apyrr{x raJraxTrIn l2S-27 I [oxagbrBaror, qro Br{elrHrre
qacrrr raJranrrnH (aerrra curapanefi) anauurenrno <roly6ee>, areM r{x flApa
m o6nacrv, 6nraaxue r( flApaM.

llpegcrarnaercn Repo.ErrrbrM, .rro, ua6JuoAafi paBrrrq'Bre qacrtr ramefi
lanarturxu rr3uyrprr, r{Br o6uapyrxueacu ror }r{e a{rfexr.

B Bar{Jrrorre}rr4e ,,prrrromy rc*peHHroro 6narogapuocm npor[eccopy
E' A. Bopouqony-Benr,flr^ruony, pyr{oBoAr{Brtrei\{y Hacrorrqer-r pa6orolt,
a rar{}ne rrrpeHutrrr I{pr,rrrcrtoir acrpo{inau.recrtor,:i o6cepnaropr.ur, nrr6eauo
paapertrraBrncri nponecur neo6xoglrurre lra6.urogenlra.

loc. acrporrol,rrqecltrri r{rrcrr{Tyr
r.nrcnr fI. H. Illrepn6epra
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1. E. A. I a t h. Ap. J. 36, 262, 1912.
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I{ 3 B n C T I,T fl Ii l' l,I }{ CI{ o iI :\CTPO(1)Ii 3ttrJllCriotrI oI] c E pltA.Io 1' II It

l'r)rr XII, 19i4 r.

o IPI,IMBHEH}I r4 I{HOTOUBETHOT;I aJIEI{TPOHOJIOPT{METP WW
n uSyrrEHmro r{3EI{PATEJTbHOIO rrOIJrOIrIEHr4fl

B MElr(3BE3Ar{Orl CPBIE

B. B, Ifumoruoa

B pa6ore rronaarrBaercr, qro MroroqBerlrar grrenTponoloptrMerprrg BBeaA Aaer EeRo-
Toprre EoBBre BoBMolnEocrI4 AilE trByqerr,ra na6rpareaBrroro florfioqeutrf B IailaHTEHe.

B c,nyvae rcnoJrBBoBarrzfi TpexqBeruofi oreHrpoxoJroprrilrerputr tr{orfiHo paccqurBrBarb
Ea ofipeAerrenre ra6ErrxoB qBera 6ea uprn,neueEufi HaHoro-nra6o rossoro crreK?po-
cRorruqecrtoro MarepuaJra. flryxqneruax orremrpor{oJropnl,rerprr, rrpuMeEeEEaE H BBeRAaM

uoprtanruofi cBeruMocru, rIoBBoJIrrer ranrfle rrolryrlarr BecBMa cylqecrBelrurre peBynETarrl,
KaR ETo trora3rrBaerctr Ea ocHoBe colocraBJreur4E reopertrqecfttr paccqtrTaEuoft <4nyxqner-
uoft 4rarpartMr,rD c coorBercrByroqr{Mu ra6nro4eunruv Cre66vsca u Vzrr[op4a. IIpz uo-
MOtrIU IIOAO6E6IX AtrarpaMM ORasIIBaeTCg BO3MOTnHETM OnpeAeJrffr6 Ire TOJTERO r(CTtrEEEre
qBera u ua6Brtx[ qBera BBeBA parrEtrx cflenTpafl],rrrrx HJraccoB, Eo u HaxoAIrrE 3aBuctrMocrtr
ES6rparerrr,Eoro fiorJlotrIeEr{fi or AJITTEBT BorIHBr rr l{ccrleAoBarB ee IrBIvIeEeEufr B paBfltrqEErx
IracrEx laranruHn.

Sneagnaa 0rexrllorroJropr,rlrcrpr,rrr rrBJrflercf oAHr[M r,.rB Han6oJice MaccoBbrx

MeronoB, rrpr4r{crrfreMr{x llJrfr r,rByqerrr,rfl rrpocTpaHcTneuuoft cTpyfiTypr,r \rc1il-
paTeJrbI.Io IlolJroqalotuelf il{arepl4u. }(art trr3Becr}ro, Ilprl r{cloJrrr3oBarrlrtr Eroro
Merolla mepori r,rB614parelrr,rroro rrorJro]r1eH]rrr cJryxrr{r r,rB6r,rron 11Bcra

E - Cu_Cu,

r1e C6 - ua6rrogenurrri BrrcarMoc{eprrr,rrt qneroBoir BXBLrDaJrcrrlr, a Cu-
r4cTtrI{rrr,Iri uBeToBol"t oltBrrBaIeIrT LrJlI,I, COrtpaI{eH}IO, trcTr,rHILIr:r uBcT 3Re3ALr.

I{ coxtarcnnrc, a{tirertrI,IBIrocrb rrprlMerrcrrr{fi arrcrrrllorroJroprrMerpprr.r cy-
uIecTBeHHO CHI{}rtaeTCfl I13-3a HeSHatrr,rTeILIrOfi TorIIIocTI,{ o[]leIteJIeHI4fl uB6LIT-

ItoB IIRe'fa, Ire cooTBcTcTByroueir nnrcorior.t ToqlrocTrrr coBpervroHlrErx aJreHTpo-

noJropllMerpurrecr{ux HaSrroAeH[r,i, o6ecne.urnaroxltrx roryqslllra BHeaTMo -

ccfepurrx rlBero]lbrx er{BlrBaJrerrroB co cpeA}relt omr46r{oli ono;ro 0'l'01 tt ].
,(eno n roM, alro lrllr{ olpeAoJrenr,rr,r ua6r,rrnoB qnera 6elryrcrr rre }rcrrlHr.rbre uBe-
Ta 3Be3[ c.,, TO.IHOe CilCItTpOCT{OltrareC]{Oe oullele.jreHr.re HoTolltix B I{acToflIIIee
BpcN,ra eue Hc ocyllIecrBrlrlo, a trrx cpcAlrl,Ie slraqelrr{fl IIJrfr [aHHoro ciler(TpaJr6-
I{OIO IrOAnJlaCCa, Tari IraSrrIBaeLrbrc Hopr{aJrBIrLIe IIBeTa 3Be3[. IIprA raxou cno-
co6e orrpe[eJ]e]r!rfl r,ra6r,rtnon uBera B rmx Brrocr{rcrr cyrqocrBcHrrarrrrorperurrocrr,,
o5ycronneurrarr rraH Ar{crrepcrrer:r rrcrtr{Hr.rErx uBeroB DHyrl]r,r Aar{Horo creH-
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TpaJrr,Horo IlolrrIIacca, TaH 14 r'reAocTaroqHori Torr]rocTr,Io ]re ToJrblto l{accoBhrx
I{aTaJIOTOB CrreHTparrEHbIX TI{rrOB 3Be3A, r-ro I4 CaMOri CneHTparrbHorf nracor1l-

{rurraqnu.
Tanoe rroJro)ileHrre BacraBJrfler r4cnarr, nprrlrqr{flr{aJrr,Ho rroBbre nyrr,r ,qJrfr

pertreHrlg npo6reM6r MaccoBoro orrpel{eJrerr[s r,ra5r,rrnon rlBera sneag (riapa4y
c rrocrairoBrior,i uccneAosaHuli no pa:pa6orne cnerirpocno[ilsecrtrrx MeroAoB

urf rorrHolo olpe[erelrrrfr rrcrlrll]Ir,Ix rlBCToB 3Be3A, a Tart]r(e tro coSAaI{LrIo co-
orBercrByrorlr{x crrertrpaJrbHsrx naranoron), Tanue nyrr,r orxpbrBarorcfl npr,r

nptrMeHelrrrr,r x{HororlBerrr oli e nenrp ono;rop[Merpr{rr.
If a soex{o}Rr{oclrr rtoJloptrMerprrqecnoro BbrAereHr{fl BBeBA, orflrorler{HrJx

r,ra6rparerr,Hr,rM rrorJrorr{eHrreM, yr(aBr,rBaJrocL erqe Bexnepou [2]. 0ra sos-
MO}ITEOCTI, OCI,IODbIBACTCE HA PA3JII{TIIfIX B IISJIYIIEHIII,I 3BC3A 11 tIEP}IOIO TEJIA.

Jrerrto Br{Aerr,, qro HoropuN{erpr{qccrroc Br,IAeJrcrrl{e IlorrpacHeBmr{x 3Be3A

npulrqr4rlr{aJrlHo RCerAa BoBMo}I{Ho, IrpoMe ToIo qacTlroro cJIyqaE, ItoIAa I{3JIy-
qeHtre BBeBA B nsyuaeuoii o6,racru crrerrrpa a[npoxc]r\,urpyercf Banor.roM Buna,
a ue6lrpareJrr,Hoe rrorJroulcHr,re Merrflcrcfl riaH ).-1't. Bo scex ocraJrr,Hr{x cryqaflx
rrpuMerrelrue MnoroqBerrroii orcrtrporroJropr.rr{erpr{[, a rax]r{e oJrenrpocrrenrpo-
tforouerplru Aacr BoBMo]r{HocrL r:re roJrr,r{o BrJFrBJr.srr, BBeBAr,r, orflfoqeHrrrrlo
rror;rorr{eur[eM, Ho r,r onpeAeJrflrrr RoJrr{qr{rry nocJreArlero er[rpenra.

flpu nrr6ope qneronori crrcrer{br arrnaparypbr, rrpeArraar{a.raeuoii AJrrr ra-
noro po,qa uccJre[oBa]rnii, ueo6xoAr,rMo, cJre[oBareJ]r,Ho, rrpeAycr{orllcrrr BoB-
Molr{HocrB ua6arogeur,tit B rex cler{TpaJrrrr$rx o6lacrax, rAe ornJroHerrr{fl
or r4BJryqeuufl qepuoro reJra Br,rflBJrrrrorcrr nau6onee peaxo. Becrma 6raro-
rrpl{flT}Ia c orort roarrtr{ Bper-rrrrr nollorrtoBoJlHoBafr qacrb crrenTpoB BBeBA parr-
nr{x rr,rrroB (Og - A0).3ra o6nacrr, rrroMy }r(e [ocrynHa ua6nrogeru{ro c uarr-
6oree coneplreurrbrMrr B rracroflqee BpeM.s cypLx{rrHo*rleBr,reBr.rr,rr4 rforoyrruonru-
TeJIflMIr, CICHTpaJTLHafl TIyBCTBI{ToJIT,HOCTL I{OTOpr,IX [pOCTI{paeTCg Or 3000

ro 6500 A.
ItaH r.rBnecruo, ueupeprrnusrrl,r clerrrp anea4 09 - A0, oupegenaeur,tii

B ocHoBHoM cuemTparr,HbrM Trrrror{ lr a6corrorlorf ne,n[suHoft, lromer 6rrrr,
oxapanrepr{Bonarr B r{HTepecyroqerTr rrac aracrr,r c[enrpa qerbrpbMfl cJreAyro-

uII{MI{ trapaMerpaMu [3] (r[ur. t): nenra.rranofi 6artuepoBcr{oro cl{aqrta

D: to 1(3650+)
'b 1 (3ri50-) '

* 3ro cne4ycr rr3 Toro, qro rrplT rprnrcrr'nrocr'r'r BariorroB Bnrra rr ).-1 nlrrRnlre Me?r(-

BlleaAr{oro norJrorrlen[rr DriD],rBaircIlrlro lo]rr.rx{errfiro rlrcror;oii Tctrncparypr,r aneagrr. ,I[crii.-
CT.llIlTCilLHo' npI{ CTJICJIaII]Il,IX IIpCIlIo.TIo]I{0II1lflx paClIpCI(oJIclllI0 3IIOpl'ItII B CneI{TPo 3BC3-

lILr c rlNeroBoii rc,uucpar;,poi,i 7' 61r1cr

1 (I) : c7),-be- 
c2l\T 

.

flpr Ra.nIr.rr,rr rorrolr(orlr.rrr paclpcAeJrelrr{c greprr,rfi [plrt{er Br;rA

/ (I) : (t)'-|e-(e'lr lxt)l)'',

t'/tc 7'- paccrotrrrlo Ao BBeBAl,r. Orcrola Rr{AHo, tITo B paccrrarp]rBaorrorr c.rryqqa B,llr,rflrrrc
ttot'JroueHr'rrr gr{r]r.rBaJrcrrrr{o trorrlrir{cErrro qneroroi,r rc[,rneparyprr ]ra BCJrrrrrlrrry

Lr'-r(l +Y.ryr
C2
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rpaAl{cHTaMrI /,,e1 i,I ?s, pa3JrI,rqHbIMLI [o o6c cropourt or cHaql{a, Ho npaxTfiqe-

c6rr rrocrofllrllrrr\{r,r ArIfl 4anuoil BBC3AI; B paccl{arpuBactr{onl cflexTpaJIt,Hox{ l'IHTep-

nane [4], rr HcrrpepblB]Illr'I BoJIopoAIlLIrr uorJloqeHllerr ,4rr, o6ycnonneHnllM

rrlt1tTflMrr6arr,ueponcHoft cepiru, cJrrrBarorqrrNrrrcfl y rpaHllqbl lrocJletrHeli (aanrrpu-

xoBaHlrafl o6lacl'r, ua dlur. t). tr4anecrHoralt)ile, qro AJIfl 3Be3A paHHIIx I{JIaccoB

Ber[quHa 6arsueponcrroro cr(aqrra rr HeiipcpblBlroe BoAopoAHoo norJlotqeHrle Hop-

p0Jrrlpylorca Co crIertrpaJlbllllN{ rlIIJoI,I I,I a6coJIIOrHoii nenn.fl4rroit: D : I (Crr, l[)u
Atr: Q (/1, Ctr). Iloarouy D u tlrrn coBonyrlHocrrr orpclleJrrrror' HaIt cIICItrpaJIb-

Ettrli ruu, Tari lI cBcrlrMocrl BBeBALIx, a crleAoBareJIlllo, corJracHo cr(a3aHHoMy

(Dr,rr. t. Cxeltarrt.recnoc pacfipeAo,r]elllre 31repi]I'rl

R ltoporl{onornosoii qacrlr rlenpepLll]tloro creHrpa 3Be3A

paullrx crreltTp airr-rrl,lx n.lraccoa

Br,rfire, l] ITCTIIIIIIJe, IIC OTflTOtqeHHBIe IIOTJIOLI{eHueM rpaAIIeIlTLI 9t n'?2. Ilpa6-
TrlalecHr,r AocrarosHo olpe[eJrllrb 0AI{H llcTlrunHrl ]'pa/Il,re}Ir (nanpuuep, 9r),
conocraBJrflfl rioropr,rr,i c ua6nrogeuHrrrM pacilpeAeJreHl,rcM Elrcprr'rlr, rrolr{Ho rlafirll
eS$ex,r rrclnaBe3AHoro ilorJrorqenua, flra r4cnlrral.II,Ifl I,I rpal{Tl,ItlecHoro I4cloJIr,-

BoBaHr{fl r{BJro}r{eHHoro [,IeroAa (rouuoctr l{oToporo ollpeAeJlfler0rl Al'I0nepcnefi

fpaArreHra gr ,qrrn [aIIHLIx D tr A:.;) Heo6xoAI,IMLI rr(areJIbHLIe sJleHrpo-

cnenrporporoMerpuqecHne ua6lrogeulrr'
Ocsoeurac aneaguoir DJlenrpocremrpo{oroMerpI,I[ I]aalaro y]I{e n CCCP

II. O. ltynpeuruenr [6] , a raxrxe Nlan Paeu Lll n CIIIA. I{ cotxa.neuraro,

npr,lN{eHeu[e DroIo BecbMa npeqI,IBIloHHoIo !I 1\{Holoo6eqarcqelo Mero[a, paBuo

fiaH r.{ DJIeItrponoJIop[IMeTpI,IlI C yBItoloJIocHLIMu nurep{epeuql4olrllblMl{ Sunr-
rpaMrr [8, 9] , BoaMo]r{}ro flona Jrr4rxr, B or]rorrreuprrl opaBulrreJrr,Ho flpnl{x 3Be3[,
IITO TPAI{TI,IqECHI4 I{CITJIIOqAET I]PIIMEHEHI{E El'O IJIA MACCOBOTO I4BYqEHUfl

llB6trparerr,Horo rror,']otqeHllfl rro cJra6LIM sBcBAaM.

* 3ro no;irneplr{Aeno lllarouxiel,r n ,fltrrait [5], IIoxagaBmrlllr{ Bo3tr{oE{rtocrr,

onpellcilcr.rlrfl crienTpaJrbHoro TI4IIa r4 ItJracca cBeTIilIocTr.r IIo Ir3[IepeHrrlo napalrerpoB
1) II ).1; ),, eCrr, Italt II3BSCTIIO, ileltgroparl llepa BOIopo/11oIO no1.Jlott\ctnt Arr '
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Orcloga BoBI'II4I{aer ecrecrBeHuafl M},rcJrb o6paurmea r( Hel{oropoMy naJrJrrra-
Tr{By oJreltrpoclexrpotforoMerprrr{ - r{rroroqBernoir anenrpoxoJropur{erpr,M, BbI-
nornneuoi,i c o6r,t.Inbruil mlrpoxorroJrocubrN{r{ cuerorpurr,rparru. flpawrnr,nrrft
nog6op [ocJreAHrrx rro3BoJrfer paccqurr,rBarr, 11 B4ecb Ha iloryqeurle ],rHTepec-

Hbrx pesyJrr,TaroB.

Br,r6r,rpar (Itna ua6nroAelrr,rr BBeBI parrnrrx cnexrpaJ]brrsrx rnnon) cBero-
rpunurpr,t, [pon)rcltarotuue o6lacru, cxcMarrrqecnr4 rror{aaanurre na {lrr. 1- ra

o6oena.renubre qepea A, B, C m D, Molr{Ho nolyqr4rb c lrx fioMorr{bro rlrr{
IletsaBrrcr,nrbrx uBeroBr,rx aRBI4BaJreHT aC o":(m o-mg), C oc : (m u-m,r)u C ct, ::(ms-mo), o6paayrorll,Ie rpexuBerlryro aJrenrponoJropr4Merpr{rrecrryro cncreuy*.

flepnrrli I{B ar?rx IlBeroBbrx aliBr4BaJreHToB BaB}rcr4T B ocHoBrroM or
cnaqlta D, nropoii - or Bogopogrloro norrorqerlrr ,411, a rperni,i xapan-
repl,rayer ua6lrcgeuuoe pacnpe[eJreHrre gHoprr4r,r B ]renpepbrBHoMclenrpe
llBcBAbI 4,un o6nacti,r, o[pe[eJJrreuofr ncrr,ruFrr,rM rpa[r{eHroM r:r.**.

VIa r,rsnoiltenrroro paHeo cJrcgyer, rrro, na6nrogan BBeBAr,r paHrrr,rx ruroB,
o6:ra4arou1ne, rro BosMolr{Hocr1,r, paaJu,r.ruoli cseu,rlrocrE,ro, n cno6oguux or rro-
rJroqeHr{fl o6nacrsx lalartrlrnn ([t], rnana VII, $ t), uorxno ycrauoBr{rr, 0M-

trI4pnqecrtoe cooTllomeHr4e AJIfl oflpeAeJlel{r,rfl IrcTr,rHHoro BlrarreHrlfl cgp B 3aP'7a-

clrMocrr{ or Ctn fi Cnc, flrn enea4, rloABeprrlrrxcrl BJrr{flI{r{ro [orJrolqe]rrrfr,
pasHocrs Ua6nrOgeuuoro r,r uaiiAeHHoro no csg u crc IIBeTOBbTX AHBr4BaJrer{roB

cc, , [acT r4cnoMoe SHaqeHr4e raa6r,rrna uBera Eco [n qnerosor,f cucreMe
(C-D)). flplr arou Hylr{Ho Bce }fie pacrroJrararr, xors 6sr canr,rur rpy6unrz
ctreHrpocnorlLIqecmr,rMtrr AaHHITMI{ AJrfl cocraBJre}rr,rrr nporpaMMr;r ua6nrogeulrfi:
rrt6opa BBeBA paHur4x HJIaccoB rr r,rcrtrroqeuufr BBeBA c BMr4ccIroHHbrMr4 Jrr4rrr4flMr4;

corJlacHo r{ccJreAoBaHnro Bap6re u Illanonnra [10] pacnpeAeJreHr,re o]reprr,rr{ y
3TI4x BBeBA r{ecxoJrbI{o orruqaercfl or o5sr.nroro. Ilonyuenue nogo6nux cren-
TpaJIEHr,Ix cne4ennfi, ocIIoBLIBaIOLUraxCg xorn 6rt Ha Cur4Mrtax c o6tertrr,rsr-Ior,f
upuauor,i, IIe cBflBaHo c HaxrrMrr-Jrr,r6o aarpyArreHr,rrrr,rrr.

tr4cnr,rranlre rrBJrolr{eHrloro MeroAa r,r BrrflcHeHrre roqHocrl,I, rtoropvrc oH Mo-

)fier Aarr, rlprr olpegeJleHr{pl tre6Lrrnos rlBera, npeAcraBJrFrer Becr,Ma Buarrr4Terr,-

usrr,i nnrepec. Ft coxranesr4ro, rpexltrBerHr,rx EJrenTpor{oJropr,rMerpuqecxr4x na6nroge-
suit s ueo6xoAr,rMrrx AJrrr Droro cner{rpaJrbHrrx o6nacrflx runa A,B,C u D (r[ur. t)
eqe ue rrpoll3Bo[rlJlocb. 8oo6Ue na6nrogarensuufi uarepr{ar rro unoroqneruofi
EJrel{rponoJJopr4Merpr{r{ oqeub orpaun.reu. Bce, qeM r{Er pacloJrarael{ B Eacro.rrrqee

* B orJrlrqre ot npurrnrofi cefisac repr{rrlroJrorr4r, trrrJ HaBr,rBae},r <z-rlnernoli
g!,renrpor{o,,ropuucrpr.rcfr> 

- noJJoprrilrcrpfiqccHyro cr.rcTeil,ry, IIo3BoJ]rrroEIyIo nor,ryqr4T6
n lreaaBr{crrr{[rx rlBeroBrix altBrrBarerrroB I]o /? f I l,ronoxpouarffqecnrrM BeJuqrrgatr.
Cornacno rauefi TepirrruoJrorul4 TaK ua36rBaerrag (mecrr.rqBerHarr o,,rer{TpoxoJroprr-
Merpr,rfl)) Cre66r,ruca n Vrr{opaa 6yler nnruqnerrrorl, Taft nafi oua floaloJrfler
IroJryrrr,rrb JII{rtrb IrfiTb IreBaBraclrtrbrx ].[BeroB. flpe;1larae,vafl 3Aecb rep[{rrrroJrorrlfi
npeAcraBJItIercE trar\r 6o.nee noruquoi.

** Itan Ha oAHy na nou6uuaqr.rfi cneror[nmrpoB, yAoBJrerBopfircqrrx rocraBJre]rHorry
nrrutc rpe6onarlIlo BEIAeJrenun o6nacrcfi A- D, r couerafivrt c cypbMfiIro-qeameBrlir{a
(poroyuuontureJrrrrr, Molr{Ho yHaBarL xorn 6r,r rra creAyrotrIyro: A: yOC 2 (3 ruu) ;

B:VrDC 3 (0.5,vu) + CBCt8(2 um); C:CC 5(2 uu)+)ItC12(0.5 ilru) n D:OC1,1,
(t uu); rpaur{{rr coorBercrByrorqrx o6nacrcfi 6y4yr: 3000-3900, 3600-21200, 4100-5200
r,r 5100-6500 A.
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BperrFr - Dro nflrrrqBerHsre pn4n Cre66lrHca Ir Vurr[opla [ttl, rpexllBerHbrc -
l3a:rpaneua n (Doxnepa [12], gn5,xuBerl{rrie- Ocrepxo{a Ii3]. a raltrIie roJlrrto
.rro ory6rurr{oBa}rrbrc (ynre noc,re orrorrrralrilfl garrrroi,r pa6orr,r) ro}r{e AByxrlBer-
Hr,re ua6nroAcrrirfl 1]moucoua n lilopraua [14]. IiararornBanpanena-(Donrtepa
lr Ocrepxo{a [pegcraBJrrrror r{aro ],ll{repeca Arrfl paccx{arprrBaentofi npo6neuu
r{B-Ba r.re-vAarrHo nur6paurrrrx crlcror\{ cnc.ro(rttnr,tpoo, He o6ecneqlrsatolqlrx
rleTlioro Rr,lAeJreHrrfr rrYlrirfi,rx cnertTpaJrr,Hr,rx o6nacrcri. Toquoc[, eTr.rx I{aTa-

JloIoB TaHirie HC3Lraqrl'reJrr,Ira lr3-3a I{eAocraTorIHo yAoBJIeTBollIlTeILHoIo

yrrera ocJra6relrrrs cBera B eeurroi'i a'rr,locr[epc.

IJa6nrolenus Crc66lruca r Vr,rlr[opla no:lBoJlrlor rlocrpolirl gnr o6tacru
).). 3000-tj500 A roJrLHo /IBa rIBeroBEIx BIiBIIRareIIra, ocl{oBblBaloilIl,Ixcfl rra

ua6nro4errrrnx R clrelirpaJr,rrbrx o6nacrnx lJ, V nB (clr. rfrrr. 1), r1B ltoropblx
ol(rru BaxBal'blBaer 6anr,iueponcHr,tii cnauon, a gpyrofi JIemIrr n 6onee [r].IHEo-
nonuonoir o6racrlr. Ho, corracno I,rBJromerIHoN{y paHee, Mo}fiHo )IyMarb, trro

Aall{e TaItIrIe, RCerO ABYXIIB9THbIO, pflAIJ 1\'IO1'y1l AaTL BeCLlla CyLI]OCTBOIIHLIO

pelyJrE,rarrJ. f[eiic'rnurelrrruo, ccJrlr orpan[q[rr,cfl 3BeBi(ax{rr, He c,[II[IHor[ paa-

ilr,{qaro[]I4M[cfl no cBerl4x{ocrl,I (nanpulrep, HopilIaJ]bHr,II\{rI BBeBAaIII,I l{raccoB

V-III), ro noporrtoBonnoruir rIBeroBoI"I cItBrBaJreI.Ir Cryy (cw. r[lrr. t) 6yAet r
ocrroBHoM oupcAeJrtlTr, BeJrrraIIrHY 6anr,uepoecxoro crtatJxa, a cIeAoBareJrruo,

clrer{Tparbrrurr:i nnacc rr qBeroDyro rel{neparypy. 0ro B cBolo oqepeAb oirpe[eJl[T
r,r ucrr,rrrur,ri,i uBer 3BeBAr;r'i'. f[nr,urr.rononHoslrrl iHe uBeroBotl grinrrralenr (Cyp)

[ocJr]]r{rrr AJrfl onpeAeJTerlrlrl ns6mrna rlBera.

Boauoiriuocrr, BbrAcJrerrrirr BBe3,q, orflroulenrrr,Ix rorJIoIrIeHrIeM, Ha ocHoBaHtrr{

BJrerrrponoJroprrrrerprlqecnux ua5,rroger.rr.rir 6rua rronaaaHa elrle ftonrepou [16]
lpr,r rrol,rorqrr pacc]Iorpeul,Irl (AByxrlsernoi.:r AI,rarpax'INILT), rparlr,r'lecttl'r coflocran-

nrrorqeit ua6.nrogenlra, Br,IrJoJIHeHHbIe B [Byx qBeroB],Ix cl,IcreN{ax, T. e. ABa

He3aB?rcr4Nrr,re rIBeroBIJe BI{B}IBaJre}ITa. B cnoer,l pa6ore lrcnrep I,IClIo.rIbtscBaJI

ua6nroAarelrnr,rii x{arepuaJr Crc66uuca v Vurrfopga tlt]. I4u rre 6rtnlt,
Ol{HaH(), BCItpl;ITbI BO3NIOiI{HOCTII, AaBael{Lle AByx]IBeTHLII\{11 J1I'Ia]lpaMNIal{l'1 AJIfl

r{olrlrqecrBeHr{oro r,r3yareunn la6rrpareJrsuoro rrorJlorrlelrllrr B N{e}HrlneaAHoli cpege.

,\'lur cqurann rpeAcraBrrfrorqr.rrr Brr&rrlrr0JrlHr,.rrl r,rHrcpec nocrpollTl Teopertl-
qecr{yro Inyxr(RerHyIo [r,larpaN{N{y, paccN{orpcrb ee cnolicrna, AaBaeN{trIe elo

Bo3Molrtl{ocrlr, a ral{}fie colocraBl4Trr ee c r,rMeroulrucg ua6JrroAarerILHbIM Mare-

pr{aJroM. Peaynr,r'arr,r aroro rrccJIeAoBaHI4a y}I{e coo6rqalncr, HaMu RI{parue

pauee [17]. Cel'r.rac x{bl ocral{oBrlMcrr }Ia orort 6onee uogpo6uo.

[,nn pacucra rcoperualecHoft 4ayxqncrnorf AI{arpaN{x{DI AJrrI qBeroBor,:t cucre-
nri,r C're66urrca u Vur{rop4a BocrloJl},Byel{cfl ouy6.nr,InoraHl{blr{rr AaI'IHLIMI,I o

crer'rpalrr,Hoii uynctnr,IteJlr.Hocrrl anraparyprrl Erlrx aBropoB ItB], a ralt]ne
llLIBeAeI'IHLIIIII HaX{lI pailee SHaqeHl'{flN{lI AJ]fl OTHOCI{T0JIBHOIO paCnpeAeJIeHI'Ifl

arreprr4lr B crenrpax HopNIaJIrHbIx aBe3[ paHHr{x rrIIroB ([1], crp. B5), xoro-
pbIO MLI [oIloJIIIfIeM BAeCI, AaII]IrIMII AJIfl sBeBA B0*{' (ra6n. t).

I,Irr 6ygeu Becrrr pacarer AJrrr llByx c;ie[,ylorqzx uBeroBblx aItBIrBarICnroB

I 3ro nogrneplr{Aeiro pa6orot Eap6re [15], l no'ropott ycralraRJlrlBaercfl Bo3rIoE(-

rrocrb onpeAcJrerrr{E cnaqlta lra ocrroraurrrr gJrcr{Tpor{oJloprrrrerpllqccrtnx r,raSnro,qennrli.
** tr{ctonr,aoBarrrrrrrc ralr[ Iarrrrr,re o pacrrpeAerer{r,rfl olrcprlll B cnertrpax rropNlaJrr'-

Ltr]lx .IBC3A pallflIrx crerirpaJ-rrrrrBrx r{,]IaccoD ocrro]rr,rBaroTcfi rra pa6ore Eap6re rt
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\

trsrtrqBerHofi eJrer(rpor(oJroptrMerpr{rr Cre66uuca rt VzrSopga Itt]: Cuv:
: (U -V) n Cyp: (V - B), o6paayeMrrx u3 ynrrpa{zoneroBbrx, Suo.neronnx
il cyrnilx BBeBlHbrx Beruquu (U, V a B coorsercreenuo), Horopbre re)fiar B

trpe[errax II 3000-6500 A.
Ssaqenus cuerrpanrnoft qyBcrBureilbuocrtr affraparyprl Cte66unca fr

Vlrr{opga n Hou6uuaqrm c yllbrpa{uoteronum, {uoneroBblM I{ cI(HrIM cBero-

{unrrparur c yqeroM AByxnpar}roro orpaxrbnufl or aJrloMr{EupoBauubrx BepHaJI._

or(tr), or(tr) u or(tr) coornerorBeuuo trpzBeEeHbl s ra6il. t'.
Ta6nrqa t

oU (l) oy (1) o 6 ()')

3100

3200
3300
3400
3500
3600
3700
3800
3900

4000
4100
/t200

4300
/t400

4500
4600
4700
4800
4 900

5000
5i00
5200
5300
5400
5500
5600
5700
5800
5900
6000
6100
6200

196

181

{68
155

147

140

122
I na

7Olt
o?

90

83
77

67

62

58

51

48
45

40
38
Jtl

30
,o

zil
250

216
20lt
188

190

225

220
204,

189

175
,l IJJ

r52
141

i31

it5
108

101
95

88

83

/at

14

70

ii6
62

58

5lt
it2

50

199

186

174
L64
154
t44
146
200
204
lBB
176
r63
152
1,41,

r32
t23
t1,6

r08
LOL

95

89
B3

78

74
q0

66

62

5B

55

49
46

140
13:l
126
119

112
106

tt8
I n,

L81t
,l1c

161

150

r40
131

123
77lt
107

100

91+

88
84
a(t

i4
69

66
62
58

55

1t9

46

4,4

99

94
90

87

B3

79

89

1.1r7

168

160

150

t40
131

123
116

i08
101

95

90

85

80
75

7't

67

63

60

57

50
48
ltt:r

4?t

72

70
68
65

63

62
68

i18
1.51

1.46
n Dn

125
121

L14,

107

101

9ti

90

85
BO

lo
72

68

6lt
ri0
57
54

50
1t7

4lt
42

0.0
26.1

171.5
170.0
124.2
80.3
65.3
45.5
i 0.3
I.9
0.0

0.0
0.2
7.7

40 ,

28.lt

35 .6
33.9
31.0
2G.B

19.5
:l/t.2
8. ,r

0.8
0.0

0.0
1.0
6.0

t2.2
,tn D

27.L
28. 8

29.4,

28. ti

28.0
26.8
23. B

i9.9
17 ,2
74.2
tl .9
()O

7.8
6.2
4,1
2.1
0.6
0.0

IIIa.norrlna Ii0]. IJenanro IIIa,noux r,r ./]r'rrarr [5] nonyurn[ ].roBLre, AorroJrlrlrreJrr,llr,re
AalrrtLre no pacnpel1crc]r[rrtt olcprrr].r B crrer{Tpax arcaA. OAnano ETr.r ;1arlrrr,rc ]re Bro-
crr llr,Ixarirrx I,rllreneulrll n cpeArri.re 3rrarrcnflfi eb g2, Arr tt D y:;n sncaJ( B0-82; Iilri
areag 6oncc rro3AIIr,rx cilerirpa,rrrirr,rx rrrrror arr{ TrlrreHcrrl{fi Becr,rla lle3lr&rlrrreJrr,rILI.

' floerolly rlr,r He rrocqr.rraJr[ rr]rx{rrr,rrr rroi]ccrrarprrBarr, narlil{etrrr,rc paHec cpcII]r Irc
3IIaqeHIlg JIJrrr pacnllcAo,rerrrlfl srreprr{[.
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3ra ra6nlrrla Aaer sce Heo6xoAuMoe AJIfl BtrrqzcreHlrfl lrcruuHblx rlBeroBblx

ar{Br,rBalreHroB 3BeBA crrerirpaJrlur,rx rrrlroB B0 - A0:

(^y' )
I \ wu ().),1r1

crv: -zs1gli*-t' (1,p: - z.b.lnr, (, vvrr_

I ) ttlutUar';

[^u' J

rge gerircr:oyror1r.rri noror Wi (I) : o, (;.)/ ().); i : [J, V, B.

!,nr nsrurlcreHrrfl [BeroBblx anBt{BaJIeHToB, orrrroqeHnbrx Me}HBBe3AHbrM

IIOIJIOfiIeITT4e[,r, rrNreeX{, OqeBr'lA}IO, OJreAyIOrqee Bblpa}r{eHrle:

(^i.' )

i \* u ()') '-" 
t^' "t ar' i

(;;: -:.f ls 11" lt .", "l^J= (

i \ '', ()') c*'rr''t 'a' i
[^i' )

SAecr .c ()., .) - ourr.iecnuli tryrb Ao BBe3Abr, csrraauur,rl,i c Mol.roxpoMarr{-
qecxr,rl,r rrorJrorqeHrlem L,m (]., r) cooruoue[I,Iel,I

L, m ()., r) : 1.086 c ()., r) : k ().) .r,

rAe r - paccrorHr,{e ,[o BBe3[r,I, a f ().) - roar[tfuqr.reur r,ra6rlparenr,uoro ilo-
rrouerlr{fl rre}naBeaI{Hori cpegrr.

flpn nr,ruracneHrrr,r orflrorrlelrHbrx norJrorqeurreM uBeroBr,rx DnBr,rBaJreHToB Ho-

o6xol(r,rmo npuHr{Marr, Hcrroroprrrr-r olpeAeJreHu:;rr,1 aaxon AJrrr BaBlrcr4Mocrr,r rro-

rJroxleHrrrr or AJrr,rHr,r BoJrlIbI. llalu,t rpoueAoHr,I no/(cqerrrl AJrfl BaHoIra rt ().) :
:1f-?1, r'11e n paBurrercrr 0.5r, 1.0 u L,5, a v"- Henoropafr nocrognnan. Br,rn

BbrrioJrlren pacrrer I,I AJITI BaBrrcr,rr{ocrrl, uar-r4euuoil giln /, ().) O, A. I,Icrlulr-
Honr,ru [19]:

/, (I) : x ().) ' tr-" (r) 
'

B oropl BaBrrcur,rocrr,{ u xoar}lrplrqlreut x ().) u fu (I) flBJrrrrorcfl r[yunqlrnnr,r

[Jrrrr-rLl BoJrHr,I. Arr xo[a roraaareJlfl n ()') rr orHocl,Irerbubrx r,ralreueur,rr,f

k ()')l h (4400) N{err,unnou Aacr crregylouylo ta6rrluxy:

^ lr*)/^(4r.,o)1,,^,

Bo ucex pacc\rorpeHr{rrrx HaNrrl cJryqaflx 6r,rno rrpr,runro, corJracuo IL IT.

peHaro [20], uro {ororpatpuuecnoc rrorJrorrleutre A rz ().u*, 4, t) panunerca
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(na Hlrronapcen) AJrfl anBr4DaJreurnorl-r r[ororparfuuecnoii AJIr,lHbr nonuu ([t],
ctp. 200) ).e,r, o: 4220 A.

3rra.Ieul,Ifr IIBETOB],IX EHBI'IBAJIEHTOSCuvldCva, PACCqUTAHHI,IE ,uJlfl PACCTOfII.II{fl

r : 0, a ral{ffie [Irfl r: 0.5 u 1.0 HunonapceltoB, Italt B coorBercrBl,r]{ c 3a-

r(orloM ).-1, talt pI corJlacllo 3aBrrcl{MocrrI i\'IernHilHosa, npr{Be1eHbl B Ta6r. 2,

trrrJrrocrpr4pyeuoii {ur. 2. I-Ia oroM pl,tcyllne rpl,IBe[erla, cJIeAoBareJIr,Ho, reo-

perzqecmafl AByxIIBerHafl Al4alpax{N{a (Cuv, Cyp), garorlg.afl coorHolrleHlrrl NteH{-

Ay paccMarpr.{BaeMblr{u rIReroBbIMI,r DHBI,IBaJIeITTa}III ltalt AJrfl BBeBI, cto6oAutrx

oT rrollllolr(elll{tr, TaIt lL EJIII oTflloIqe}IHr,IX I,IM.

r0.,t0

tnu

r= L?flnc N\4r---

r-0

o0

ft (tr) : x),-1 /r (1) IIo Menr,nuHooy

?. : 0.5 HrIc r : 1.0 rnc r :0.5 HrIc

0@

-0.50 -t50 -/.00 -0.50 cU

@nr, 2. Teopertruecxafl l{ByxrlBeruatr ArrarpaMMa AJr}r AByx
paBlrraqflbrx Bar{orroB ua6upar:enr,uoro norJrorqefiIrH

B npocrparrcTBe:
* - - corJIacEo Meurnuxony; 

- 
corJracHo BaHoHy J,-r

Ta6rnqa 2

q
F
o
O

BO

B3
B5
BB
AO

r:0

cuv cvn cuv cvn cuv cvs "r' I cvn

r - 1-0 Hnc

cuv cvp

*Ln,x67

-1.20
-r .00

-0.64

-jry28*0.25

-0.23*0.21,

-0.1./t

-Lry34
-1 .05

-0. 87

-0.69
+0.34

_Ury07

-0. 03

-0. 02

+ 0.06
+0.07

_|ry01

-0.72
-0. 56

-0.33
-0.04

+0n?15
+0. t9
+0.20
+0.22
+0.28

-1ry34
-t .05

-0. 88

-0. 69

-0. 34

-0'1'?05.-.:0.02

0. 00

+0.02
+0.08

-lry02
-0.73
-0.56
-0. 38

-0.04

+jry1.9
+0.22
+0.23
+0.25
+0.32

@ut, 2 ronaarJBaer, qro roqr{rr lrrarpaMMor (Cuv, Cvn), coorBercrByrour4e
BBeB[aM, orffolr]eu]IslM RJrr{fl}Iu0r{ rolJronlerlxfl, IeircrBr4TeJlrrHo cxol(tlT c oc-
roBnol,i BaBIIcIrMocrI,I (gnn r:0), rto'ropyro x{o}r{}ro Ha3Earr (Jri,rrrr4eft rrcrrrrrr.rbrx
rIBeroB)), rr c\,re[]alorcf r'ranpaBo Bncllx lr/rorr, <nr,rgul:i Hapacraro[{ero [orJ]o-
IqeHI4fI). Otnetlalt, tITo colJlacHo 3aBrrICI,lx{oCTlI llefr,nuroaa aT?I noCJIcAHr4e

Jrlrr{rrl{ r.rAyr 6onee Hpyro, rroM corracHo aanony ).-1.
(Dttr. 2 trortaaLlnaer ralttIte,rrro JrI{HpIu Irapacraroxlero norJrolqeurrfr ona8r,I-

Balorcfl npaxruqecnu rrpflMr;rMr{, napaJrJreJrrrHbrr{r{ Apyr npyry. I-Iauouultm, uro
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IIocTpoellHafl Ar,rarpal{Ilta orHocnTofl n 3Be3Aar{ HopMaJrbHor-r cBCTr,IrrocTrI. Ang
cBcpxrllral{ToB noryqr,Ircfl y}rte Apyrarr Arrarpax{}{a, 6once cxararr B rranpaB-
Jrerll.rr{ ocr,r a6cqr,rcc: ee JrrrHr,rr,r rrapacraroqero rrorJror.qerrrlfl 5ynyr Jre}Harr,

BlraqrrreJrrrrro 6nume Apyr rr Apyry. 3'ro o6rncnne:rcn 6o;ree tr{elJreHr'rbrM po-
crol,r 6anr,ucpoBcrtoro crtarrrta co clerrrllairLr{Brl,r rlrrrorr A,rrfl cBepxrr,rrar{Tou

rro cpaBrrerrrrro c lropMaJrl,r.rbrN,rrl BBCB[a]rrI [31. Tart, flalpr{r{ep, crtaqort D \ng
cBepxrr{ragra B9 prr[ccr ro ]rre BHaqerrrle, rrro rr,[Jrfl rropl,ranr,Horl ane:4u 83.
Orlrerr,nr, rrro Arfl sseaA B0 Jrr{ur,rlr Hapacraroulero norJroli{eHr{fl npar(TrrqecHIr

coBfla[yr ua o6enx Ar{arpaMx{ax, qro crc[ycr lI3 oArrHaHoBbIx B aror{ cryrlae
BEII{AII,III CITAqHA,I(JI'I CBEPXrI,ITAHTOB II IIOPI,IAJTEI{bIX 3BE3lI.

cru

C-va 1

(aailnd)
FI
"vB

'ruL(ucnutn)

t.ln
l-'o'- 

uttY

C,, C,,
(ucmuar.) (nailnt) _

@rr 3. 
:#rffi.JH^,:ffiT#x_ffi;H #,ffi:ilr*oB 

uBera

H conranenuro, orcyrcrnue neo6xoArirMoro cnexrpo{oroMerprrarecxoro Mare-
puaila He [aer BoBMornHocTu paccqrTaTr, TeopeTr4qecHyro Ar,rarpaMMy I4 ,qJrfl

BBeBA nr,tconofi cBerl{Mocrrr.

finyxqreruafi [lrarpaMMa Aaer HaM B pvxr4l MeroA HerrocpeAcrBelruoro
otrpeAerreur(fr ncrv:a:abrx qBeroBrrx ar(Br{BaJreHros r ua6HTHoB qBera BBeBI

6ea trprlBreqeutrfl rosHhrx bueHrpanrrrrrx orpegeneuuri. ,(nr noryueunr
trErepecyroqtrx lrac Aar{Hbrx Heo6xoArMo trpoBecrrr qepeB roqny a ({ur. 3),
otrpeAeJrfleMyro [ByMsna6nrogennr,rMrr uBeroBbrMtr ar(BrlBaJreuraMll Cryy nCys,
rrpflMylo ab, trapaJrJreJrEHyro ctrcreMe nyrnwfi Hapacraroqero uorJrorrIeHtrff,

Ao ee flepeceqeHtr.E c rn:uveft rlcrtrHr{brx qBeroB B Toqxe b. Tosra
&, ouenu4uo, r( olpeAeJrlrr I{crzHrrr,rl qBeroBr,re aHBtrBaJreHTbr BBeBqbr s o6eux
TIBeTOBETX Ctr4CTeMaX, a UpoeHrlrrr4 OrpeBKa Ab na OCn HOOpAtrr'raT - trCTEEEbre

ItB6r,rrnu qBera Euv n Evn,,
flpu nprrvreuerrrrtr ,qByxqBeruofi gzarpanurr roqtrocrE orrpeAeJreuufl. vrcrzr-

rr6rx qBeroB r rs6rapareJrluoro trorllorqeHtra orpaullql4Baercf ecrectneruoft
gucnepcl,r3ft napaMerpoB D, An,gr r{ 92, orrpe[eJrflrorqr{x r4cTrrrrHoe }I(e paclpe-
AeJrer{tre aueprrru B clenrpe BBeBAr,r (Ann Aaunoro cnenrpalrbnoro rtrna, Rrac-
cu$uqnpoaauHoro Ao 0.1 HJracca, z Aauuoft a6conroruoii nenuuznrr).
9ta rosrocrb orpauuqrrBaercf ranlr(e BoaMo)r{rrbrMtr raBMeHeI{rflM}I Bar(ona tro-
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rJrorrleHr,rfl B pa3nr,rx qacrflx I'analtrlutlt".I[rr, cy]r{AeH}rfl o6 erou }IbI eille }Ie

r{Moerf Hco6xo,qulrr,rx Aar{r-rbrx.

Clegyer oco6o oruerl4rb, rrro colocraBrcur,re na6rircAeuurli Recr,Ma roqHo

crrexrpaJrLr{o rtnaccurlrr.rqr,rpoBa}rrrbrx 3BeBA c reoperr,rqecxrr paccunrarlnofi

AByxIIBerr.roli gnarpauuoli ,qacr Bo3x[omHocrrr r,rByqar], rrBMeHeIrI4rr 3aHo]Ia r{e}(-
BBcBArroro rrol-JTorqeHrrr ]l paBrt]rqur,rx o6nactflx naureli gregluor,i cI,rcreMEI

(uo nauclrennro nani-rona rr,rnr,ri,i Hapacralonlero florJlorqenun).
flepeftgeu renepb r{ cpaBHe}rr,rro rrocrpoeHuortrraurl reoperrrqecr{ofi guyx-

qserrlor:i 11r,ralpaMMbr c Aar{H],rMr{ na6rroAenrlii CreS6uuca nVur{opga. IIp,
STOM CJToAyCT yqeCrr, paSJrrrq[e HyJJI]-[yHn?oB rlBeroRlrx DrtBrrBaJ]e]IroB, Bbr-

rrtr{cJreHr.rbrx HaN{r{ llJrrr qnetonor,i cr{creMbr Cre66unca u Yrrr[opna rr rloJrv-
qeHHrrrx orr,rMr{ anropaMrr ua ua6lro4enurl. ,(ero n roM, qro HyJrt,-[yrII{rbI
BBeaAHLIx BeJ.r.[qr4l{, a cJ]eAoBareJrr,Ho, I{ uReroBrlx artBr{BaJTeHTon, 6r,rnlr ycra-
lroBJrelrbr n pa6ore Cre66uuca u Vlrr{ropla coBeplxeH}Io npor{BBoJu,}Io tl81.
Cpanneurae Br,IqncreIrHBIx (C?i) lr na6nro4enuux (Ci7) qBeroBblx DItBI4BaJreI{-

'IoB rro 3 Bo Jrr{Jro ycraH o BI4Trr crleAylolllr4e c oorlr ollelrr{fl :

Cuv:101'60 * CBuv; CvB: - Ol'34 * C?n.

ITa r[ur. 4 gaua AByxuBerHarI ArrarpaMr,ra(Cuv, Cyp) ytw anee[ B0 - 40,
ua noropoii cotrocraBJreurr na6nroAcuuq Cte66rrrrca lr Vurrfopaa c peBVJrL-

raroM Teoperrrqecnoro pacrrera ,urfl BaBr{crn{ocrlr Menr,unnora $a6n. 2).
flpu arou [Jrfl BBeB[ cuenTpaJrr,Horo rrrtra B0 6rrrra Aor]oJrurrreJrr,Ho Br,ItII,IcJreIrbr

sHarreHr4fl Cuv n Cy6, CooTBercTBylolql're paccrorlHl'rflinB 1.5 u 2.0 xnc. (Dwt. 4

uoHaSr,rBaer, uro ua6nroAel{r{f Becr,Ma xoporrto J]o]r{arca Ha reoperl,Iqecr{ll ro-
crpoeHuyro [ByxqBerlryro Al{arpaMuy. 3to crrpaBelJrI{Bo Har( AtrIfl BBeBA, cBo-

6o4ur,rx or rrouroqeullfr, Tart r{ ,uJrfl BBeBII crrexrpaJIr,H],Ix rI4rIoB B0 - 82,
oTfl TOUIoIIHIJX 3I{ aql{Te JILIILIM BJIUfl II?IeN4 IIOUIOqoHI.II.

)(opomee corJracpre reoperrrarecrroit 4lrarpaM\'rBr c I.ra6rIoAeHlIfl[,II,I rroBBo-

,IIflCT BAITJIIOqITb, AITOIIOJIYqEIIIIOC HAMII }IAOCHOBAI-IIIIIAAI{HbIX EAP6T,E IT IIIA-,
Jl0rr[ra pacllpeAeJleHr{e eHeprrll{ D crreHrpax 3Be3A paHHlIx rl4noB BccLMa

6lr,rarto rt Aeiio:rsur0Jrr,Irocrr'r.
Pacc,l,rorplru renepb Borrpoco roM, nartoii r{B Bano}roB Me}r{BBeBAI-Ioro rorJro-

ruerrr4fr Jryarrtre BCero coorBcrcrByerAaunr,ru r.ra6,nroAeultli, ,(rn eroro ocraHoBI,IMCfl

Ha BBeB,[ax 80, grn rrorop]rrx, c o[noii cropoHbr, e{{enr florJlorqeHtrn 6y[er
uau6o,rr,runM, a, cApyrofi croponr,r, BoBMo)r{Hoe BHrIorIeH[e 3BeBI( BBI0onol:i cneru-
Mocrtr{ }re BHecer cyl{ecrBeHrrrrlx rrorperuuocrer,l (nume yH{e yrtaarlBaJroct;, qro

[Jrrr BBeB]I B0 nnlr.sur,re cBorrrMocrr{ He crraabrRaercfl cnorrbno-Hw6yat BHaqu-

reJrr,[o Ha paclpe4eJrenr,rr.r arrcprrl]r B r,rx clenrpc). Peeyrr,rarbl BbrrroJII{eIrrILIx

AJrfl eror-o AonoJIr{I,I?er6HrJx pacqeroB rrllrlBeAer{rrr B ta6n. 3, ue rpc6yIo4efi
rtarnx-nr6o oco5r,tx noncrrenlrri. OT uerr,ru roJrrrlto, rITo AaBaer{bre n ueii BHaaIe-

Hr,rfl rlBcroBbrx SnDLrBa;rlel.rToB rrpr4Be,rleHbr y]ne rr iryJlrr-nyrrnTailf, [plI]Iflrr,IM
n pa6ore Cre66lurca r,r VurrlropAa.

* C aT ort rxe lpuurnoii
p o en enrp o r! oro rrer p rrrrc cHr{e

orparlllqellrrtr Tor]rrocTr.l cra"rrr{I4BilroTCrr, orrcBlu(rlo, r,r urcltr-
II0ToALI lICOJrOAODarrr.rfi IOrJrOLI(eIIIIfl ,
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f 450

tW

000

- 0.50

Barron norlrolregrlq

n: 0,5
n:1.0
n-!,.5

IIo Menrunnoay

- /00 - 050 0.00 *0.50 cW

(Drr. 4. Cpannerne reopertrqecHoft gryxqnetuot guarpar,nrr,r
c gJrenrpor(oropfiMerprqecnr{Nrr{ na6nrogeuualtr Cre66uuca r YrrrfopAa

Ta6nrqa 3

r :0.5 r:1.0

cvn cuv cvn

r :2.0

cuv cvs

-0n!92
-0.74
-0.s4
-0.74

-jry5t
-0.41
-0. 31

-0. 39

-0n175
-0.4r
-0. 00

-0.42

-jtT40
-0.r9
+0.02

-0.15 -0. 0B

-0n?28

+0.09 +0.25

-01'?05

+0.34

llplrlreqaERe. Snascnna Cuv fr Cuu \ttx Banorra n:0.5, lprrBelelnrrre B

rpar[c gna r :2.0, orrrocrrrcrr H paccrorrurr]o ,' ==2.5 r{nc.

ConocraBrcur,rc JIaIIIIbIx ra6[. 3 c rropNr&Jrl]rr,rn{ir rorrr{aNr}r ilalr{cr,m,roc'rrr

(C71y, Cyy) /trla BgeBiI Il0 /tano Ha tllrir. 5. B r{ail{Iloii Hop],ra.rr.rror:i lorlr{o
ocpeJ(rrelrrJr J(arrrJbre iurrr rrerr'rpcx 3I]03j(.

Ilo,nyvarorqui,rcn ra3 Ha6rlo.r1c],Ir,lir Xo[ Jrr.rFrr{r,r rrapacrarorrIclo ]rorJtorrlcHrrrr

JlocraroqHo xopofio coorBercrBycr ?I 3arrrcut{ocTtr .rro 3arrorry },lenr,r.rrirtona, r.r

).-0 5. Ioc.ue/Irree corJlacycrctl c, llcayrl,raroM l-prrnr.n'reiisa, rro,rry(rrBrurl[{ A,lifl rz

BHarrerrrre l- 0.56 [22]. Onuaxoxo'rfl]:Ialtilorr i[r]rr'rii Hapaoraroqoro lror'.roruu,rr,rrr

/(rtr oSeu;r 3arJrrcr,rrroc,Tcti npart'r'tr.rccltl{ r.r coRnaAacr, Ho rreJrr,lrllrra lrBSl.rparerr,Horo
IIOIJIoIIIolIr.rfl Ha o1(LIHIIIIy IIaCCTofIIIIIfl lilta3LlBaeTotl coBepIIIeHIIo paarti.flrorii. Paa-

JrrrrrHbr\{ or{a31,1}laercfr, cJre[oBareJrrrHo, ]r o1'HorrreHrc ,( :+ o6flIcro (toror.pa0l1-

rlecrtoro r{01'Jloqe]I}rfl 40 - I{ I,rS6r,rpaTeJlr,norry Z.
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Jlerrto paccrrl{1'a,rb, qro BaBr{cr4Mocrr Nle,rrnr4r{oBa Aaer /lJrfl r{eH{ityHapoA-

noril cucremrJ nor{a3areneii qsera u o6rqero r[ororparfuuecxoro norJroueHllfl

sHaaroHue I=4. fl,auuoc 3r'IaqeHtre ropa3Ao JIyqlxe collJracyeTcfl c ua6lroAe-

Hrrfllrr [23], vent T=9, rlonyqalolqcccfl corJracHo aanorly ),-0 5. 3ro u ltae'r'

IIaII oclloBalrue npJ'I3IIa1'E,, 1116 pcllYjrlTaraN{ Ha6rloAeHflii ny'11119 coorBercl'BYer

BaBr{Clrtrocrb [le,rr,rntltoua l(Jtf /i ().), uen eartou ),-0 50. B"rgy He3IIaqI4rerll-

l-locT.r{ I10IOJILSoBaH}IOIO MaTepUaJIa ETO'I pc3yJILTaT [{o}I{cT paccNraTpIBaTLCfl

Jl,rrur, Italtrrpeluapr,rrcIllHblii. Ilo r.r os lacr y6egurelstrtli'i [pl,r[,Iep Tex B03I\{O}I(-

H{Jcrciii, Iioropr,rc orrrpbllaer tlpr{\,reHer1r,re },rHoroUBcrlrott enenl'poltoJropl,ll{erplM.

0.00

-0,t0

- /.oo -afio a00 cu,

(l)rrr'.5. Orrpc;1c.:rctuI(';litliorlil ttlt6ltpittt'',tt,ltol'o llol', lo-
r(c u rIfl Irp-tr rlortorr(rI'l'ool)o'f ttrIC(t Iioii,'ltt alpalt rt t,t

flpu upaHt1,rqecltoM I{CII9JILBoBaHI{?I MeroAa AByxqBerHbIx [I{arpaMM IIJIrI

orrpe4eJlel{Itfl uB6LIrItoB qBeTa Heo6xoArrMo Sapauee pacrloJrararr, cooTBer-

CrByroqeft gmarpauuofi. 0Ta uocreAgflg Molxer 6rrtr uoctpoeua II TeoperlI-
qecxtrr, ra aMn1,rp1lqec11n. f(anrArrii r{B arl{x c11oco6oB r{Meer r4 cBolt nperrMy-

TIIECTBA, A CBOIA IIEAOCTATKII.

f[plrlrep reoperl4qecxoro [ocrpoeHIIfl AI,IaIpaMMLI yxte pacCMarpIIBaJIcfl

HaMrI Br,rme. Arg ar:oro neo6xoAl{Mo I{MerL TxIareJIbIlO olpe[eJIeHHyIO CleH-

TpaJlbr{yrc I[yBCrBI{reJIEIIOCr6 aIInaparypbl, AaHHLIe O pacIIpeAeJIeHI{II AHep-

rrrr4 B HerrpeprlBHoM CIIeHrpe BBeBA, a rax?fie upI{HIIMaTL itot ulr I4l{oft 3a-

r{oH EJrfl BaBr{ctrMocrlr Me}fiBBeBAHoro trorJrolqeHlrfi or ,4JII4HbI BoJrHbI. Ilonyue-

HI{e r1enoropllx IIa grlIx [aIIHbIx flBJIfleTCfl [aJIeHo IIe [pocroft Sagar{eft. Ho

BecbMa cyrqecrBellublM [peI{MyUIeCrBoM TeopeTuqecxofi nraarpaMMbI flBJ]reTcfl

BoBMo)nIIoCrE, HaxoAr{rb r4B lra6JiroAeHtrft 3afioll Me}fiBBeBAHolo [olJ]oUIeHI{fl'

XaI( Bro yx(e 6bllo rronaBaHo HaMtr BbIItre, Heo6xoguuoft flpeAtrocrlJrxofr flBIEeT-

cfr rrolryqeul4e Ha6IIoAeH[ft sBeBA paSntrrluofi creIIeHI{ noHpaCHeIIIIE' npII-

HaAJrexatqr{x H I{al(oMy-nn6o onpeAeJIeIlHOMy cle1rpaJILHOMy troAHJIaCcy.

,(ryxqsefirafl [r{arpaMMa Mo}r(er 6rrrr uocrpoeHa r{ qucro EMIItrpIIqecHtr.

,[nx aroro Heo6xoAI{Mo rrpoBecrrr rra6rroAeHufl 3Be3A, B pa3rtrqHofi ruepe

orflrorqegrrbrx BJrrrflHtreM rrorJrorqer{rafl c oqeub rulareJrbHo r(Jraccu{rrq[poBaH-
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Hbrr,r[ cIIeHrpaMr4. Jlprnr.r.s r4crr{H}rErx qBeroB r{ xoA runufi Hapacraroqero
trOrilOUIeH.[Ifl trOIyqaTCfI SAeCL AJIfl paAHbIX CneItTpaJILHLIX HJ]aCCOB HeIIOCpeA-
crBerrHo r13 Ha6ilroAeHfifi.

rlpu ouurapuarecnor{ rocrpoeulr[ AByxqBeruor,i AflarpaMMhr orrraAaer He-
o6xogr,rlrocrb r,rccJreAoBar-r14rI crrer{Tpanr,nor:r qyBcrBrrreilr,Hocrr{ anlapa?ypbr,
trro flBJrflercfr BecbMa cyruecrBeHur,rn'r o6ner-reunenr. IIe HaAo Briarrr rrtr pacnpc-
AeJIeHus EIIepII'II4 B cIIeHrpax 3BeBA, Hll npeA[IolaraTb clpaBcAJItIBbIr,I ror
prlu unopl SaHoH Arfl Melr{3Be3Al{oro rorJrouleHrra. IIo, rralr Jrerno Brdl(er6, r-ra-
xom,qeHr{e ranoro Bar{oua npll [oMo]qr,r oMrrr.{plrqecnorl lnyxqneruofi Arrarpar,r_
1\{BI CTAHOI}I,ITCS HEBOSMO}ITIIbIM.

Oupegeneulte r{crrrlru},Ix qBeroB r.r ne6rrrrion rlBera BBeB[ r\{r]Hre? Brrtror-
HflTr,Cfl n paor.ror,l Mepe r npr4 troil(orlrt reoperlqecnoril r,r aunlrpuuecHori
lrByxuBerHbrx Ar4arpar{[[. Texr-urxa Drr,rx onpeAeneur,rfi rroflcHFrJracb rra

{rr. 3.
I-Ianolmrurr eqe paB, qro trprr lrcrroJrr,BoBaHurr AByxqBerubrx Aprarpa\,rilr,

trocrpoeHHr,Ix AJrfr ane;4 o6rr.rnori cser[N{oc,ru, neo6xoArrl,ro B6rAeJrflT6 3Be3Ar,I
e aA{I{ccI{orIIrLIlrrI JrtrHu-flMl{ lr cBepxrulal.Itsr. Ho AJIfl gToro AocTaroqqo lr-il6-"r
nraurr rpy6bre crrertrpocxofir4qecxrre EaHHrre.

.(nyxqnetnble AI{arpa\{MbI Moryr rrpur{enrrrr,cr rar{}ne rt EJtr cuertrparsuori
xnaccu{uxaur{tr 3Be3A paHHrrx HJraccoB, r{aH 0To oqeBI{AHO !r3 paccMorpeulra

{ur.3. Momuo HaAeflrbcfl, rrro ?oqHocrr, xraccrr}umaq,tr 6yAer n oroM clyqae
cyn{ecrBeHHo BBIrIte, qeM rrp[ [pr{r\,reFreHr4r4 o6rr.rHrrx cler{Tpocltortr{qccrtrrx
MeroAoB,

cnepxruraurr,r 85 - A0, rpy6ru? cuexrpamuufr rr4rr noropbrx tr{BBecrerr,
MOTYT OIIEHb JTETHO HAXOJItrTECfi trPII IIOMOIIII{ TBYXIIBETHOiT gr,rArPAUMbI, IIO.
crpoeulroft AJrfl HopMaJrr,Hbrx 3BeBA. cnepxrzraurrr 6ygyr [orraAarr, n o6,nacrr,
coorBercrBylorql{e BBeBAaM 6onee pannrtx HJraccoB.

FIanor.req, [ByxuBergarr rtrarpaMMa HarJ]rrAr{o tror{aarrrBaer, Har{r,rc
TI{trbI rlBeroBr,Ix enBrrBaJreH"oB rlago 6patr, npl{ onpegeJrerrr{tr lre6rrrrrop qBe?a
o6uuur,rlr, cner(Tpocxorflqecxr.rM Mero4oM. B grolr cryqae neo6xo4nnro, .rfi-
6rr uentenentre LrcrtrHlroro rlBeroBoro artBr{BaJreHTa co cleHTpaJrr,H6IM Tr{ro1\,I
6rrno uazlrerrbrtree, I(an aro Br{AHo r.ra {rar. 2, gnn paHHr,rx snesg rartoir cr4cr€-
lroft qnetonblx SrtBnBaJreHToB flBJIfIerca CyB, onpeAeJrfleMafr n AJrI{HEoBotrrHo-
sofi qacru ctrenrlra (r.r:rn, eule rryqme, ccD Ea dilrr. 1). Clrcreua rrtr.a c1.;,1,,

SaxBarlrBaroilIaE o6nacTl, 6artlreponcrroro1 crrasrra, rrao6opor, Bec6Ma
ue6raronpuFrrHa c arorl ro.rnrr apeuua*. oTcro4a flcrlo, qro o6rrqrlas Me]r{Ay-
uapo4Iraal cl{creMa rronaaarerreit qnera (uory.1g11nafl c aJrroMr,rHrrpoBarrrrrrrx,r
perpnextopornr l21l) an,naerca ueyAaurlori AJrrr onpeAeJreHr4fl ua6rr:rxon rlrera
SB0BA; tartolt rxe ue6narouplrauroli clrcreuori flBJr.gercfl AJrfl DToro r4 rIBeroDaE
cllIcreMa r{allero r}iyugaueutaJrr,Horo aJreHrpor{oJropt{Merpr{qecHoro XaraJrora
enes4 BB - Bg [tl.

B calroe trocJreArree BpeMfl, Hortra HacroflqaFr pa6ora 6rtna yme Baxolr-
qeEa, a ee peByJrr,TarEI rtparl{o ouy6nraHonanrr [17 j, ilofiBrrJracr oqegL qeH]rafl

* I{urepecuo orMertrTE, qro ArIfi aneag F uranuofi rrocJreAoBareJrr,Hocrlr rroJ]o]r{enr{e
crarroBrrrcrr o6parur,ru (U4), pnc, 14).
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pa6ora rro ,qByxqBeruoft gJIeHrpoItoJIopI{MerpI4Ir ,(morcona z Moprana [141.
VcranoereHubre B sroft pa6ore Samtsr, ocHoBaHrrBIe Ha paccMorpeutrE aMtrtr-

pfiqecmtr nocrpoeuHoft 4nyxqneruofi AtrarpaMMbl, troJluocm,Io corlracylorcfl
C HAINUMtr BI,IBOAAMtr.

lla ua6nrogerufi ,(moucoua I[ Moprana cJleAyer, MerilAy trpoqtrM, tlro Arr.4

cBepxrtrraEToB rrtrHtrfi trcrr{HHblx qBeroB AoJrrfiHa pactroJlararBcff HecHoJIbIto

Bbrrrre, qeM Afifl HopMaJrLIrbIx BBeBA. 3to Aaet yfiaaal{ue ua 6onee rny6onoe
pasrtrque B pactrpeAeJreHur{ EHeprtrI{ y cBepxrl{raHroB z HopMaIrbHbIx 3BeB,q,

veu o6ycnoBJreuuoe roJIBIto paanuqefi a 6anrmepoBcnoM cxaqxe. Ha6lrcqe-
nrx ,[moucoua tr Mopraua [oRaBBIBaror rax)rie, qro aBeBABr HJraccots cBertr-

Mocrtr V-III Mol'yr 6r.ms o6regtrHeubl n ognofi AByxqBerHofigraarpalrlre.
0ro oqeub namnuft peayJlbraT C roqxlr apellrrfl trpaxrtrqecnoro trcnoJl],aoBa

Htrfi MeroAa [ByxqBerHblx [flarpaMM,
Bce uenomenxoe noHaBLIBaer, qro MuoroqBerHaf aJlemTponoJropuMerputr

[aeT IraM r{oBbre cyqecTBerlHbre BoSMo}r(HocTI( B AeJIe trsyqe}Ir(g MerfiSBeSAHOro

ua6nparenruo rrorJlorqalolqero BetqecrBa. Ho 4na BbrflcueHux Bonpoca o roq-
Hocrtr, o6ecueszsaeuofi npuueuerrrreM Mr{oroqBeruoft anexrponoJropr{Merptrrr

ueo6xo4unao eqe noryqerue BuarrrTerrbrroro na6nro,qareJrblroro MareptraJra

B BecbMa rlrlarefibHo uogo6pauuofi anenrpoxoJloptrMerprl'recHoft ctrcreMe.

flena6pr 1953 r.
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',loli XII, 1C54 r.

r{ccJrE[oBAHnE 3BB3II CTIEHTPAJIbHbIX I{JTACCOts A Ir F
C AHOMAJI bH [,IM IIT I4 HTEHC UB HO CT fl M UI TII1ITIIil I-I }'IETAJI JIO B

9, P, tr:Iyctrle.nb u .U. C, I-cr,.ot;rtto

TIACTb I. I{SYTIEHI,IE ITOHTYI'A JII{HIII,I Hd I] CTIETITI'AX 3I}E3A

C Y CI,IJIEHH I,IM I,T JI I{HI,Ifl MI4 M ET A JIJIOB *

Pa6ora noctsfinIeta Bonpocy o xflrrrrqool{or'I cocraBe artroc{ep ral{ IrA3r,rBactrrlrr (rlc-

TarrJrr{qecntrx) A-3BoAA, CneI{Tp I{OTOpr,rX Xapalrreprr3yercfi Tclr, qro rro .rrltulrlr K, CaII
oE or(aar,IBacrcn 6once parrrrrlrr (n ocnoerolr HrraccoB A1-A6), qerr rlo 6o:rr,rul,rncrny.rru-

Rufi rrrera,rlon (Fe, N,In rr Ap.).Anolrarruax cra6ocrr,.uurrrln K rromer'6tirr, ciroAorBrlcrl
r.rJrr{ auorraJrr,Holo xrnll{qccxoro cocraBa arlrout}ep paccr{arprlBaer'ILrx 3Be3i( I,rJIr'I pcByJrr,-

Taror,r arorfaJrr,rrr,rx ycrroBr{ii lronuaaqnu xa.rrbqr.rfl n ernx auroc([opax. lprruurrcfin ironaait.rr

[3,4],.rro Bra arrorraJrrrg pacrpocrparrrlelcfi He rorrEr{o na Ca, no r{ Ira Eer{oropr,re /{pyrrlc
aJretlerrrr,I: Sc,Zr,Y, Ti, NIg, rr cAeJraJI [olLITI{y o6r,ncurrr, ee fiB6r,rro.ruoli r'tonlraarltrori

arorroB CaII, Sc II, ZrII, VII, Ti IITMgII nporonaur nocpcAcrtsoNr pcaoHrilrcfiolo rlc-
xar{tr3r,ra c ([epe3aprrAltoit) no cxeue H* -{- Ca+]I{ * Ca++.

Bropoi paBAcJr rracroflrreii pa6orbr rroctsfirqeu r{prrrrrqecr{orry o6cyrriAcrrrro aroro rrc-
xartrBNra. Orueuaercr, rITo B paccrrarprrtsaerlorr cJryrlng oH Nraro npaBAorroro6elr, tt6o

Tpe6yer coneprrrcflso oco6Lrx ycronrft, rre peaJrrrayer*,rx r aruocr[epax (r,reraJrJrrrqccnr.rx)

areag. B qacruocrn, ocrroBr*,rll ycJroBrrol,f ero a0{crtr],rBlrocrfl rrBr-rrrcrcrr axorranbEo BriLro-

riafl uotrraaqrrfi rloAopoAa u ornx auroc{epax, qro AaTr{c nporrrBolleqrlr peayJrr,rarall carlor'i

pa6orr,r lpuulnefiua.
B paale"rrc 3 crarr,r.r pacclrarplrBacrcn gpYr'6ji sogl,roxur,ri,r trrcxaHrr3trr auorrnnruoi,r r'ro-

Hrr3ailrrlr Ca, So n r. A., ].IoxoArruquii r'ra arrit.[olrrr{ c co.{I{cq}rLrrlr fartelalrn n ocuorasur,ti,t
Ha rolr, qro rroaffflr(LrcHr rrorJrol]Ier{rrfl y arorlol CaII (lr, roBr{Allrrorry, y Apyrr,rx rlofloD
roii xre rpylmrrr ScII r'r r. 1.) necr,ua rreg.rrcrruo cnaAaer c.rac'rororl. lloaro,rry ucnxlrii r.ra5r,r-

TOn D r,rrrTerlcl{BlrocTrr AaJrertoro y.rlbrpar}Ito;rcril rro}r{eT nprrBoAr,rrb rt aEotraJrErrofi uouuaa-
qr'rrr paccr{arprrBaerrbrx rroHoD, rrro, B qaorlroorII, I,I rrorJro 6r,1 6rrrr nplruruoii rlrrnurnnoro
(Ae$uqflraD B coAepx{aI{].rrr arorroB Ca, Sc r,r r.A ([1], orp.250). Ognario r,r B orrrorrreHr.r]r

,qaHrroro rrexaHr{3tra r{rreroT0fr TpyAIIocTrr, rtoTollrJe 3an.[rcqaroTcfi B Totrr, qTo B npoT]rBorro-
Jrolr{Hocrrr r}anerarr I(cr{Tpr,r rnnr'rfi I{, u I{ n crreri'rpax (rroraJrntrqe0lir.rx) sreag nc o6rra-
pyTr{r{Baror aaucuroii otlrtccrrrl.

'I'ax nan AJrE AByx yraaaIrl{lrx It rooSrqe AJrrr Apvrl{x Iurircnrrrblx trrexarrr{BMoB alro-
Itarr,noli I{oHLrBarlrrrr arorroB CaII, ScII rr T, [. uraBrryro poJ]r, r,rrpaer rr{rrorcrllrrecHarr r.ror'rr.r-

saqnn H n atlrocdtepax rrcraJrJrrrqecrtlrx BBo3I{, BTor Bonpoc pacorrorperr rryrerr cpaBHeHr.rrr
I{OHTypa JIrrHr.rII Ifd B cnel{Tpax AeBrrTrr (l{cra.rrJrlrrrccr{fix) 3Be3A (clr. ra6;r. 1 n {rrr. 1,2)
c noETypoNr rofi xre JIrrEIrrr B crrenrpax BBoBA r',[aBrroii nocncAonareJrr;Hocrr{ er{Br,rRarrcr{T-

Eoro l{Jraccit. Bcgnaq lrs6Lrro.ruafi r.rorrr.Igaqr{rt r]oAopoAa AoJr]r{Ha 6r,t;ra 6r,r npr.rBol{rrrrr rr yBc-

x Tepltr.tuo;rorrrrr B Aarruotl clyqac elr1e or{orlrrarcJrr,Ho
grfi BBeBAr,r ]rMerloBarb rrpocro (lrcraJrJltrilecxrrrul (clr. It],

rre ycrarroBJleEa. flporle Boero

crp. 249-250).
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J]I,IIICIIIIIO PCIiOI,I6[}IAqI{O]IHI,IX IPOI{ECC0B, iI O.XCIIOBATCJI,I,lO, II IT I,I36I,]TO'IHOii 3I'II4CCI4I4

B qelrTpa.rrLrrrrlx qacTfix Jlrrlrrrlr, T. e. Boo6ll\c it aHorra"rl])Holry cooTrIoIIreHI,IIo B llHTelIClrBHocTr4

rIcHTp.lJrr,r:rrrrx rracrer,i r,r xpLr.rrrrcB,irrrrrll{ Hd. Tarroc opannclrtlc (ou. {ur. 1r, 5) , npone;lcnnoo

rra oclroBaHrrlr Nrarcpr.raJra, rroiryqcrrHoro co 120- clr pcrp;rrcnroporr o6cepBaropr,rl{, yItaijr,rBacT

rra oTcyTcrBr,rc o)filIAacMr]rx ar!r]rcriron, a no0loMy 3IrarillTOJJrrlro yB0.ril,IqI,IBaer npaBAoIIo-

lqo6qocrr rr.{ro'rc3r,r o ror,r, .rro n arlroc0opax (rrcraJTnl,rrrccrir,rx) BBorJ/l I4[Iccr(rl lciiornn-
rrxtlLuri <;1c(rr.rrlnrl B co/lopxiilrlr],I illortou Ca, So, \1, Ti, \[g Il Zr'.

t. O4nuu rrB Har46oJree Balr{Hbrx BolpocoB npo6reMbr BBeBAHoft aBoJrrorlr{tr

flBJr.EeTCfl BOrrpOC O XrrMr4qeCHOM COCTaBe 3Be3A. B .raCrHOCrr{, I4CItJrIOqr{TeJrbHO

Balr{Ho I{SyqeHI4e xl4MlarlecHoro cocTaBa paSII{qHbIx 3Be3A, BxoAftul4x B Ra-
Itylo-JII460 rrocJleAoBareJlr,Hocrb. B nepnym oqepeAr,, ecrecrBeHHo, Har{6oJrr,mee

BlrrrMarrr{e npr{BJrer{aer rlraBuafl rrocJreAoBarerruocrE.,{nr uee r4aBecrHo ( [1 ],

$ 15, a rart?He [2 1, crp. 86-87), qro B ro BpeMfl, rrax xuMurrecxrlfi cocraB BBe3A

HJraccoB O ra B, BBeB,q roBAHr{x noApa3AeJreHrrrt r{Jracca F ra esee[ KJracca G

[oBoJ]r,Ho ogrrorr4rreH u 6nnaox H xr4MuqecnoMy cocraBy Connqa, 3BeBI(Er HJrac-

coB A. r.r paHHrrx nolpa3AeJrenrafi x:racca F o6napyrxuBaror fioAqac BecbMa pea-
Hr4e aHoMaJI:r,w. I4asecrHo, qro B yHaBaHHoM rrHrepBaJre clexrpaJrbHbrx r(Jrac-

coB rJraBHafl nocJreAoBareJrr,Hocrb pasAeJrflercf Ha pfl[ rroAlpvlu, xapaHTe-
pr4Sylorqr4xc.E ycr4JreHr4eM B ctreKTpe iltl}Ju\r oAHoro r{JII4 HecHoJr6rtr4x SJreMeHToB"

f( raxurr aJreMeHTaM orHocflTcfl Si, Sr, Cr, Mn. HamAas r4B rar{r{x fio,qrpytr[,
HarrprrMep rro4rpynna (HpeMHI4eBbrxD BBeBA c ycrrJreHHErM[ Jrr4Hr4flMu Si II,
o6paayer cBoro (nocreAoBareJrr,Hocrr,), rr[yr]dyro u o6rqelr npr{MepHo [apaJ]-
JIeJIT,HO rnaeHOfi trOCJreAOBaTeJIE,HOCTIT.

Oco6euno rdurepecHoft rpyuuoft HJraccoB A ra F flBJrflrorcfl BBeBArr, B crrex-
Tpax Horopbrx IrIHreHCr{BHocrr, Jtrrruft }renoropbrx MeraJrJroB, B qacruocrr{ Jrll-
nuri H ra K, Ca II , a ranor4a Lr Jrrrtrrft BoAopoAa, oxaar,rBaercs ocra6reHHoft,
ecJrr{ Ba HopMaJrr,HyIo r4HTeHcIlBHocrr npl4nflTb rrHTeHcrlBHocrr, 6-onrmuncrna
nr.tsltii McrarJroB, B ocu()BHoM Fe I u Fe l]. B pe3yJrr,rare cnexrpanr,HbtrlHracc,
oqeHr4BaeMbrfi no ruuraau H ra K, oxaarrnaercfl 6oJree (paHHr4M)), qeM [o ru-
nraqNr 6ommr4rrcrBaMeraJrJroB (Fe u r. n.). Ta6r. 1 (crp. 156) lrnnrocrpr{pyer
cI{aBaHHoe AJrfi I (MeraJrJIIraIecHr{xD BBeBA, paccMarplaBaeMblx B Hacrofluleft
paSore *.

Ecnr,r sce yI{aBaHHr,Ie aHoMaJrrrr,r B r,rHTeHcr4Buocrrd Jrtrnvi4 flBJrflrorcg pe-
ByJrbraroM pa3Jruqr.rii B xr4Mr4qecHol\{ cocraBe coorBercrByrotur4x BBeBA, To

Bo3HrrHaer: qeJrbrii png npo6teM rrr.rcro BBoJrroqr.rorrHoro rropfl,qr(a, rJranuoft gB

noropbrx flBJrflerctr cJreAyroqafl: rorreMy (ecnu c.umarr, rrpaBrlJrbH],rM npeA-
oraBJreHrre o6 asorroqufl 3Re3A BAoJrr, rnasHort nocJreAoBaTeJrbHocTr,r) y BBeBA

KJraccoB A n pauurx roApa3AeJreurafi xnacca F ua6nro[aercf pa3pbrB B (Hop-
MaJIbHOM) Xr4Mtr{qeor{OM COCTaBe-COCTaBe, HOTOpbIM XapaHTepr4SyIOTCfi

BBeBArl r{raccoB O, B, BBeBAr,r [oBAHr{x [oApaaAeJreuufi Hracca F r areagrr
HJracca G, lo K2.

14a aroro cJregyer, qro Boupoc o roM, gelicrnrare:u,Ho Jrrr B paccMarprrBaeMrrx
cJ]yqaflx Mr,I I4MeeM AeJro c aHoMaJIIrflMU B XI{MUqeCI(OM COCTaBe, a He C aUO-

'' Ilot'.ro;qtrrrc rpirrfrr,r lu6.'rrrrtr,r 61r;1.1,1' o6'r,llclrorrt,r rro;l;(rrc0.

119



r{arrbHr,IMrr y0JroBlrflN,rr{ Bo36y}I{AeHuE lI I,IoHI,IsaqI4I( aTo[,IOB IIeItOrOpLIx 3J]e-

i\{eHToB, flBIfleTCfl BOnpoCoL{ ucltrloqlrreJI6Holi Ba]r{Hocrrr.

B rlactoRrqerlr n 6,ni,rrraliurux pa6otax rro AarIlIoN{y BolrllocY uauu 6ygyr
[OI(BepIuyT6I trBytIeHtIlO ualr6onee fIpItLIe (I[eTaJIJMqeCHI,Ie) 3Be3AbI.

2. Boupoc o xtrMrr{ecrtor[ cocraBe oAuoll r.IB ([[eraJrJ]I,IqecHI{x) sBeBA

tUNIa 6lr.nno4po6Ho o6cyH{AeH B ltByx pa6orax lpuumrelinou [3, 4], rAe Ang

ilrraJlrrBa Ha6flIogeuuii 6trn EcrroJrLsoBaH rreroA r{p].{Bblx pocra. B peaynr,rare

yga3aHlroto alraJrr{Ba lpuuurelin rraxo[r,I'r, tlro oruocl{re"rrluoe rlpouel{Tuoe

rroAeplr{aHr{e pflIIa EJreMeHroB B arrloc{epe tuMa, a lIMeHHo ca, sc, zraMg,
rrpEMepHo lra l]opa,qolt Htrxte, qer[ (HopMaJrrrrroe) coAep]fialrl{e Tex }fie SJre-

lreHToB B BBeBAax r',rraBnort [ocJIeAoBarerl,Hocrrl. Ornocurens]Ioe coAep]flalrue

Ti r,r V, rroBr,r,qtrMoMy, Tafi?fie i\{eH[,IIe (Hopl{aJlLI{OIo), }Io pa3JJIlqI,Ie 3llecb

MEIIITIIIE.

,(na ucronnoBaHr{f DTr{x peByJrr,TaroB rrMelorcfl ABe BoBl{oxtHocrrr: I,ITII

CIregyer rrptr3lIarl, .1?o B arrtoCrfepe tUMa I{MeCTCfl AeliCTB[reilbHLIli (Ae-

{uqlrrr> aroMoB ynaaaul-rbrx aJreMeHToB, trJrtr Ete r{o}fiIlo trour,ITat,cf o6r,qcnlrrr
aror <4e{iuurrr) auoMaJrrrHtrr{trr ycJroBl4rrlrr4 rro}rl{BaqI4I{ u BoB6yE(AerMrI aro-
MoB Ca, Sc, Zr E r. [. I atntoctpepe gannoft BBeBAbr.

B csoeft nropoft pa6ore [4] fpunmteiiru, ue orncprafl troJ]Hocrrlo IIepDyIo

BoaMolr{Hocrn, o6cyffiAaeT troAp06110 Dropyro. flplr atou oH IrcxoAl{r I{i] roro,
ycraHoBJrenrroto r{M s roli }fle pa6ore tlianra, qro npaxruqecnlr B0e oJreN{eIITll,

o6uapyrxnnuue (AeQuqur) B orrrocr{reJrbr{oM coAep}rta}rr{I{, ulleror eropor.l

rrorerrqr{aJr rroHI{Baqru x{e}n4y 1t.B u 15 as u rlro oAI{oBpeMerIHo 71pyrlle &roMLIl

ue o6uapyxrr{Brrrrre (Ae+[qI,ITa), He IIola[aIoT B OToT IIi{TepBaJI BTopLIxrro-

TenqrraJroB uoulrBaquu*. B cssen c Drtrrlr lpuuutefin cql{raer, uro yrtaaannrri,t

<4eQnqur> i\{or 6r,1 6r,trr, peByJIbraroilf aHo['IarLHo 5'clrrerrnort IIoHI'I3arllIrI

o,qHaHAbr rroHtrsoBaHr.rbrx aror4oB ca, sc, zr tt r. A. B arr{oc(pepe'rUMa n,
cJrelloBareJrl,Ho, Molncr paccMaTprrDarr,cFr naH r[nxrunnr,rii, 116o alrouaJrbrro

cr,rJrr,Hag rrorruBaUr,{fr o[Ha]nAr{ uo}rtISoBaI{IIbIx aroMoBI gontrtua HaH-To rfprr-
BecTr{ r{ H r{affiyuleMycf (Ae{uur.rryD r{e roJJr,Ito oAHa}r{AbI IIoHI{BOBaI{Hr,IX aro-
MoB AaHI{oro aJrellcrrra, }ro rr uer,irparr,nr,rx,

Coorsercrnenrro I{r\,r paccN{orpenbl ,qBa x{LIcJILTI\{bIx I\.IexaHIrax{a lra6rrro.rHoii

oropor,i rroulraaur'IlI yHaBaIrI.IbIx aJIe\IeIIroB.

a) Tlouusaqlra aroMoB Ca II, Sc II, Zr II r,I T. g. n aruocr[epe BBeBALI r]B-

6r,rroqnr,nr ynrtpa{uoneronr,Ix{ I,IBJIyuoHTIeNI B JrII}IrIflx La, L, ;raiirrarroncxoii
oeprrr,r r,rJrr,r s ilar,:iManoscxoM rtoIIl'IIHyyI,Ie. 3To tra6r,rro.luoe u3JTyt1g1111s r{oilier
BOSIrrrr{aTL rrJrr{ B caN{r,rx B}relIH-[]X CIrofIX aTN{oCr}epr,r 3BeSAbI I{ nATU BTIIIS B
(o6paqarcrr1r,rir crroli), rrJrr ?He, no riaitnrl-Jrn6o npl,r.truraM, !I BIlyrpLI cal{ol:I

aruoc{epu, rge o6paayrorcfl Jrr4rrr,rrr norJrouc}rrrrr yrtaaal'rHr;Ix oJIer{elr1'oB Ca, Sc, . . .

0ror uexaHlraa{ lprn{rntelinou orSpoucrr rro rorii rrl]rlsrrlre, qro npfl ]IarI{-
qrrl{ IrHTerrcr,rBHoro rafiMauoBcnoro r{orrrlruyy\{a rrrrr,r rrr{TeIrcrrBHoii antr,rcclron-

nofi Zg-nunulr B cfiertrpe r,IlilyqeHr4fl Brrelrl-rux cJroeB aruoctfeprr NILI AoJr]I{Er,I

6ruru 6r,r r4a-3a flDJrer.run r[.,ryopecqerrur{rr na6nrc4arr, [oBbrtr]eHl{yfi tleH,mpatLb-

HAIO rl:r,re:ulrlBnooTb y HOnOTOpT,IX lnr-rr,rri UOrJrOIqeHI,Ifl CuertTpa aBO3ALI, OCO6eU-

{' 06 o4uorr ucr{Jrroqeurrrr, YII, cn. ganee.
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Ho B rleurpe JrraHr{rr I{o. OAuaxo ua6nrogenra roHaBblBaror, qro B crrer(rpe

rUMa Droro Irer.
6) B cnnen c yrraaar{HbrM peBvJrr,rarou lpuumrefin 4na o6rnurenras ano-

naarnft B xrrMr{qe0r(or\4 cocraBe aruocc[eprr tUiVIa B];IABIrraer gpyrorii, 6onec

npaB[orro[o5urtft c ero rorlru,r Bper.Irrrr [IexaIII,rBM, Saueuan, .11'6 g yHaaannnrit

ulrrepraJr Bropr,Ix rrorelrql{aJroB r,Io}IrrBaqul4 aroi\{oR Ca, Sc u t. A.r r. e. B

rrrrrepBaJr tt.B-15 aB, rora[aer rroreHUrraJr [orrrlsarlr{r4 Bogopoga (X, : 13.51l ss),
oH cqr{TaeT, qro B [a]rHoM cJryrrae Mo]Her rrpor{cxolIrlTE, rroHrl3aqplfl aro-
naos Ca II, ScII ra r. E. nponxoHc;"ttut rtoorrfl\aff xapaxrep (repeaapfl[nz>.3rot
pesol{aHcHErii no csoeft np}rpoAe npouecc AoJr}r{eH rrporrcxoAl,rrr, rro cxeMe:

HII + NirI + r=Hi + ]\{III + l" (1)

rAe IJII oaHaqaer rrporoH,

MII - aroM o[Ha]r{Abr r{oHr4aoBauHoro Merarra*,
IfI - arou uelirparsnoro BoAopoAa,

l\{ffi -- aroM [BaHAr,I r{our{BoBar{Horo MeraJrJra,

t v. t' - Eaqarr,Hoe fl HoHeqHoe BHaqeHrrFI Hunerraqecxor? oHeprr{rr.

"faxlrlr o6paaolr, HarrprrMep, npororr, rroHr{Byfl arorc Ca+, or[eJrfler or rrocJren-

Hero aJrer{rpou, c rrioropr,rM r{ BoccoeArlrrflercfl, o6paayr Hefirparr,Hlrir arol,r

Bo[opo[a. Ilpr,r elolt rrorrBJrrrercfl [Ba]r{[Lr rrour4aoBarrHr,rfi arou Ca. Pacue'rbr,

npor,r3BeAeHHr,re lpuuroreftHolr n :roft xe pa6ore, rroxaar,IBalor, uro ouracalrnrrii
MexaHr.rsx{ r{oHr[3aqr4r{ c nepesapfrAHofi lrorHeT 6]]ITI, 6o:ree a(p(pexrfinr-rr,rlr, qcM

I{OHrrsaqrrfl rrsJIyqgsTn*.
Ognaro corJracl,rrr,crr c MHeHrreM lpunmreiina o rolr, qro paccMarpr4Bae-

lmtii: uexannaM repe3apfl[I{rd Mo}r{er 6rrm ocnonnoii upravnnoii auortanr,noii
r{ol{LlSaqrrrrl aTorlroB Ca, Sc I{ T. A, 14, cJreAoBareJrlHo, ocnosuoii npra.lrrrnoii,

npuno4arqer,l n <4e$uquryl ynaaaHrrrrx aJreMerrroB, Becr,N{a rpygHo. 3lecr
Molr{Ho yr(aaa?r, ua ranlrc coo6parnenlln:

a) Paccuorperure AarrHrrx, DpeAcraBireHrrLrx Ha pnc. 5 o [4] , noxaal,tBaer,
tlro arreMeHru, o6uapylxuBaroElrc <4e{rqzr> B coAep[tar'rrrtrr, orrpaur{qel-rrrr or
aJIeMerrroB, r{e [or{aar,IBalorqlrx <4etpuqr,ma>, cJrr{mHoM pearro. Tan, M&rrrrrir,

rfortasr,rBarou{lrft 6om,moli <ge{nqur> B coAep}naHr{[, rrMeer noreuuraJ] Dro-
poit rroHrrBaur,{r{ Xz, pannr,ri,t 1.4.97 DB, a Mapra}reu, ue o6rlapyrni,rnrrnit
allon{aJll{u, rlx{eeT Xz:15.6 38, }r{ele3o l{Meer X2:16.16 08, RpeMHI{ri r,rueer

Xz:L6.27 as. f,[aree, xarsqrlit, rronagr,IBarorlr,rr,i 6onr,morl <ger[uqurD B co-

AcplI{aIII4I4, I,I\{eer /2 - LL.82 OE, a I,1rrpl,Ifr, nofiaaacruuit nopyantuoe CoAep-

ffialllae, IINfOer /2 :12.3 oB, tIrO,qame 6onrme, rIeN{ Xz E1;'n Ca! Jlaurau Ii1{cer

Xz: 11.38 on r{ npr.{Mcpuo rarroe }ne BHaqcHrre X2 rrMeror peAr{r4e BeNIJrr,r.

C Apyror cropoubr, a{{exrunuoe ceqeur4e [JrFr r]poqoccoB ]Io]IrIBaqIr[ c

uepeaapn4Hotl xorrr rr yr{errrrlnacrcfl AoBoJrr,Ho 6ucrpo*'F c yDerr,r.rrrHI,IeM

pasHocrlr

lxz (MII)- x1(IlI)1,
* Bropot norerrqrtafi uor.rtrBar{rru rroroporo 6nuaoH r{ riorerr{rraJly irorrl4aaIILru

BoAop o/Ia.
** Itan aro roo6rqe Aorrlnuo ENrerr, Mecro AJIE rrpoqeccots, Eocfirqux peaouaucur,ri

xapaHrep,
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r[e Xz (MID - roreuqr4aJr Bropoft rdoHrraaur{r{ paccMarpr{BaeMoro aJreMeHra, a

X. (HI) - L3.54 eB, Ho aro yMeHbrlreur{e AoJr}r{Ho Hocrrrl BrroJrue nrasunft xa-
paxTep, coBeprneHHo HecoBMecrrrMrrfi c rena, qro cJlegver rr3 ToJrBr{o qro npr-
BeAeHHbrx AaHHbrx, oco6euso ecrra yqecrE ctyuari c Ca ra Y.

6) Bropoe, r{ Bro caMoe rJraBuoe, coBepruenHo HerroHrrHo, noqeMy paccMaT-
prnaeuufi MexaHlrBM r ornlat\trm c trepeaapflAnofi gonxeu urparb ranyro Ba)fi-
Hyro poJrb r4MeHHo o a,rnroctpepax (MeraJrJrraqecnux) 3BeBA. lla pacueron, npo-
BeAeHHbIx B l4l , cJleAyer, qro orHoureHl,Ie ql,Icra lroHllaaquft croJrnHoBeHr4flMtr

(n cootnetcruiltt c paccMarpllBaeMbrM (petsoHaHcubrMD luexaullauou) m qucJry

(potououuaaqufr upouopqraouanuro (gnn aagannoft reuneparyprr) BeruqrrHe
fry1ps, TL\e f11 - Cr€IIeHb I4OHI{3aUIdt4 BOAOpOIa, & ps - tlOJIHoe ra3oBoe ,(aB-
JreHr{e. Bnecre c reM r{3 ta6n. 7 [3] cJreAyer, qro rro cpaBHeHr4ro co BBeB-

ganrr 0UMa lr aCNli, r{Meroulr4Mr{ npr4MepHo raHyro }r{e reMneparypv, HaH rI
tUMa, Berr{qr4Ha p, y tuMa npr4MepHo Ha nopsAon Merrbrxe. Benraulrua rg
B orofi ra6nrqe He Br,Iqr4cJrena. Oguano, cyAfl rro orHomeHyrc puf ps, Roropoe
Ha ocHoBaHvra arofi Ta6ruqbr [pr4MepHo ogr4HaHoBo Alrft Bcex rpex 38e3tr
tUMa, 0UMa u a CMi, HIrHaHrIx vxaaaunir Ha 11a6rrro.rHyro r4oHr43aqrrro Bo-

Lopoga n arruoc{epe tUMa tro cpaBHeHr,rrc c arMoc{epauu AByx Apyrrrx BBeBA

Her. B ro )r(e BpeMfl [rE paccMarprrBaeMbrx reMrreparyp 7, nopr4xa 6500",
Hor4a Bo[opo4 HaquHaeT cralroBl4Trcfl ocHoBHbIM r4croqur4r{oru c,no6o4ur,rx are6-
TpoHoB, BcflHaE BaMerHafl ras6uro'rHag I{oHl43arlr{fl el'o AoJr}r{Ha 6rtna 6u uo-
BbIcI{rb ItoHueHTparII4Io SJIexrpoHoB ne 14, cJIeAoBareJrEIro, pu. To, qro B arMo-
c{epax (Merarrl4qecnl4x) SBeBA MhI He Mo}r{eM oxrrr,qarr, auoMaJrr,Ho clrnr,rroft
r4oHr{Saqrrrr BoAopo[a, 6yger cnegoBarb rr ua gansnerimero paccMorpeHafl, ocHo-
BaHrroro Ha [oryqeHHoM HaMr{ na6.rrroqarenbHoM Marepra,ne. Bo BCflHOM CJJy-

llae I4MeIoTcfl ceple3Hble ocHoBaHI'Ifl eqI4TaTb, qro BeJrr4quEd frHps n aruoc6e-
pe tuNla He Mo)r{er npeBocxo[r4r], no ilopfl,qHy Bentrquflr;r r,11psn aruoc{epax
0 UMa ra a cMi. TaHuu o6paaou, ra c arofi roqnr.r Bpegr{fl rpyAHo Aonycrr,rrbr
qro npurrr{Hoft <ge([uqwra) B xr4Mr4qec]roM cocraBe arlroc$epr,r cuMa flBJrfler-
cfl rraBHr,rM o6paaorra r{oHr43aul4fi c uepeaapa[xofi. Buonne BOSMO}r{EO, qro
(II3oJrr{poBaHHaf) rpynlr4poBHa Bropr,Ix rroreHur4aJroB r4oHr43aqr{ra Ca, Sc rr r. I{-
B r{HrepBaJre nprrMepHo L2-1,5 3B flBJrEercfl r,rnm cnyuar,lnofi u 6yger uapv-
meHa r{ctroJrb-soBaHl{eM HoBoro Marepr{aJra, wfilt }xe oHa uMeer Apyroe, 6otree
rny6oHoe 3uaqeHne.

3. B AouonneHtre H AByM trBJroxteHHlIM MexaHrrBMaM BoaMosrHoro ycilile;gIr,,fr.
IroHIrBaqI4I[ aroMoB Ca II, Sc II r r. A. B arnaoclpepax (MeraJrJrr{qecr{r{x)) BBSBA
cJleAyer paccMoTperb enle oAI{H MexaHuBM, Ha HaJrtrql4e Horoporo yKa3hrBaroT
Ha6rloAeHua Coruqa, a r,rMeHHo [ayqeHr,re coJrHeqHbrx {anenon. tr4anecrno,
vro tpartelrr flBJrglorcfi B cpeAlreM 6oree uarperrrura o6nacrflMr4, qeM cocelrrr{e
Mecra coJrHe'rHoit rporoc{repu. B'IacrHocr14,Jrt4HVn rrogr[BoBaHr{hrx aJreMeHToB
B CneHrpe Qaxenoo yc,rlrJreHbr (uo cpanueHtrro c [puJreffiarquMrr yqacrHaME
Sorocr[epn), a HefirpaJlbHble ocJra6JIeHEr. E4raucrnenu6rM rro*a rr,BecrrrbrM
IrcfirroqeHueM ua aroro [paBl{ra gBJrfirorcrr JtfiHukr H lr K, Ca+, noropbre,
B CfleH'fpe {are.na oc,aa6,nenot. flpaaga, B SroM }rer Hr{rrero yAr4Br4rerrBHoro,
u6o s paccMarpr{BaeMoM trHrepBaJre reMneparyp ({axe,r - {oroc{repa) axnn-
BaJreHrHafl rnr{pr{Ha w7 lu:,utrir K r H y6rrnaer w npr- nepexo[e or 3Be3,q
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6Onee XOfoAHbIx It 6Ofree rOpR.Iu[,I. OAHanO eCJII4 IICIIo,'IISoBaTL xOA SBeBAHB]X

DKBuBaJreHrHbIx Iul{purl co CtreI(TpaJIrHLIM fiJIaCCOM U uo uar?4eHuofi uB Ha-

6.nroAeHuft pa3Hlrqe [tr4/1 ({axen)- W^(tforoctfepa)1 nuuuclurb paBrrqr'Ie

B reMrreparypax* Merfi[yr[aneuou u {oroc{epoI'i, ro, HaH rroxa3blBaror I43Me-

peHrrs O. H. Mnrpouolrcnolt [5], Dro pasruqtre rlo JII{HI{flM II u K oHaBLI-

BaeTcfl 66.tuuu,n, qeM rro 6onrmraucrsy oCraJrbHLIx JItIHI4fi. OHo oxaertnaercg

Aa)fie 66rrrutrrM, qeM Ailfr Jruuttfi Apyrlrx uoHI4BoBaHHbIx eJreMeHroB, rIoHaBr,I-

BarotrIrrx soo6qe 6onr,mee reMneparypHoe paaJurrllre ({aHen - $otoc{epa),
qeM JrrrHr4r4 HefiTpailbHblx SJreMeHroB.

Anouanruoe rroBeAeHl{e nnrurfi I-I ra K, Ca+ s cnenrpe (taHenoe ro[Bepr-
Jrocb o6cyxgenuro B yHaBaHHofi pa6ore O. FI . MllrponoJrr,cnoll [5] c rouHlr'

3peHr4fl BO3MOlnHOCrr/r OrnJrOHeHraR ycnonnft rroHl{3aul{Ir lr noa6yrxAeHl{fi B {a ,

HeJre or vcnoBnfi TepMoAr{HaMrrqecxoro paBHoBecr4fl. Hara6onee Ba}ilHr,IM BAecL

EBJrflercff To, qro rtoa{{nquenr HenpepblBuoro norrotrIeur{s aronraulr Ca+

re4er ce6n coBeprtreHHo orJrl{qHo or Hos{{ruql{eHra norJlotqeHl{fl BoAopoAo-

[o[o6Hr,rMI4. aroMaMrr t6]. C y[aJIeHrreM or npeAeJla rnasuoft cepI4I'I oH Megfler-

cn BecbMa MeAJreHHo r{, rroBtrAlrMoMy, BHaqaJre pacrer c uactorotl, o6napy-
E{r{Bafl nexoropsrft MaKcItMyM r{ BareM cuatr. floaroMy oftaablBaercfl, qro raffie
B [aJrer{oM ynsrpa{uorere rrpl4 ). : 500 A senuqrHa fu, no uopaar{y raxoBa

)r{e, Kar( rl ilpr4 rrpeAeJle cepv:lr (\: 1044 a). Taxllu o6pasou, Bc.flr(oe Aocra-
Toquo cIrJrLHoe ras6Drro.ruoe ugryqegr4e B rarlenoM ynrrparpuonere Morfler

I{ocraroquo cr{Jrbuo r{oullaoBarr, u atonarr CaII.
flpanga, Heflcuo, rrocryrraer.nu n {axerbr ua6rrro'rHoe ynr,rpa{I4oJleroBoe'

rrslyqeur4e las 6onee Hapy)r{Hbrx sacrert coiluequopi o6o.nouxlr, T, e. r4,[er Jrrl oHo

n a xporr,roc{epBl rlt nopoHbl BHrrB r( {axeny ufivr me oHo JloxaJlT{a.yercfl B ca-

uur Sartenax. floouguMoMlr 6oree upanAonolo6HblM flBJIEercfl rlocrleAHee,.

u6o onrn.recxafl ToJrrrla (laxenon n ynrrpa{ltoJlere BecrMa ReJrrrxa. ,[ocra-
TOqHO BbICOT(af trHTeHCr{BHOCTT, r4SIyqeHzfi BHyrprr HenpoSpalLHoeo crrofl Mo'
)fier BoBHrrHarr,, Harrpr{Mep, r4B-Ba aHoMaJrbrro cnntnoit r4oHr{3aqr{rr BoAopo,4a..

Bcne[crsue cRoero Br,rconoro flpoqeHrHoro cogepxaur{fl BoAopoA, flBJrrscb.

Aall{e He OrIerIb CI4JILHO I{OHIISOBaHHBIM, MO}fieT COBAaBaTL IIOCTaTOqHO CI4JIbHOe'

IIoile [SIyqeHr{fl B ynrrpa{uorere I4 TeM caMbIM lroHl{3oBarr, ApylIIe aToMbI'

no,qo6nrre Ca+.

flepsrauurrii r[ranrop lrouuaaql{r4 BotropoAa r (laxerax Her{sBecre}I,** oA-

HaKo aro yxe 4pyrofi Borrpoc, B ,qeraJlll rtoroporo HaM Her neo6xoguuocr:r
BXOAr4Tb.

Mexaurau, roJIr,Ho qro paccMotpeunuri gnn {aHe.noB, Mo}nuo 6uro 6rr

fipertroJroxrrrr geficrnyrcIqlrM vr \Irfl (MeraJrJII4qecHr4xD BBeBA ([t I, ctp. 250) .

Atourr Ca, Sc, Ti, V, Zr u Mg, T. e. aroMBI aJIeMeI'IToB, uonaar,IBalolqrrx

<gc{rqurl R colleplxaHtrIr, r{Meror Becr,Ma cxoAHbre cBoftcrBa. A unreHuo, v aro-
MOB Drnx MeraJrJroR r{Merorcfi ABa BIremHI4x sJleHrpoHa. floarouy Mo)nHo Ay-
MaTb, rrro I{oItr,I Bcex errx DJTeMeHToB I4MeIoT, aHaJlor.trqHo call, ynaaaunrri''r

Bbrme Becr,Ma cneqn{ruecnuft xog xos$Surlr{eHra HenpepbrBHoro ilorrrollleHlafi

* flpurnn, nouequo, rrenoropyrc rrrr(aJry a{([enrunnrrx relrneparyp AJrE BBe3A.
** O4un rrB rar{r{x BosMo?r(rrhrx Mexaurr3[IoB cru. [1], clrp.377.
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c qacrororl. Cne4onare,rr6Ho, rtpr,I Hanrlqr.{Lr DLlcortoqacrol'Horo r.re6srro.rHoro
I,I3,lryqeHI,IFr I{oHLI Bcex err4x EJrer{eHToB ;1oJr]nrrbl 6wtu 6st 6r,rrr auouaJrr,Ho crdJrr,-

rro r{oHI,rBoBar{bI, tITo Irr nprlBeJro 6r,r n namyrrleMycfl <4etplrqury> B col{epmalrr{[.
IIpanqa, arour,I Mn, pe, Si u nenoropLre Apyrlre rrr{eror rax}r{e ABa BHerIr-

rlr{x DJrel{rpoira, rro Ho [onaBrrrr]aror <rqerfnqurar D coAepffianran. Oluaxo
Molnr{o 6srno 6rr I{olycrl{rr,, qro ArFr yna3arrrrElx sJTeMeHToB Fe, i\,In Ir r, A.
rrrpalor 0yqecrBerrrryro poJrb cJre/Iyronlr,rc rfanropu:

a) V yrtaeanHrrlx a?oMoB BeJrrrqr,Ifra'y,, 6o,rrrtte, aIeM y aror{oB Ca, Sc u r. p,

(t. e. aronos c <4e{rraqrrroM) B coAepxaHuu). Buecre c reM rrpeAcraBJlflercfl
Bo3n{oxtr{r;rN{, rrro y}ne B o6flacrrrx cfienrpa, AJrrI rtoropbrx 1zv ) Xz, rne Xz
[pI{Ha.uJ]e}fir.rr H Fe, Mn, Si lr r. A.r rrr{TeHcl{BHocrr' yJrbrpatpuo,retoaolo praJry-

qEHI,Ifl MAJIA,

6) BoilMo)fiuo, rlrocrpoolrtre o6oro'relt y aroyoB I'e II, Mn II, Si II n r'. U.

'raltono, uro rtoer{i{uqrrerrr rlorJrorqeHrrfr y Drrrx aror{oB or,rlrrtreH or xoo{rriruqu-
elrra florroqerrr,rrr y aroMoB Ca II, Sc II, Zr IIu 'r. 4. Tan, HarrptrMep, 3arrolHe-
une 1y'-o6onoqnu Arfl arorloB c BaMnuyroit o6o.[o.rnoii aproua I{crrBIrBIBaer B

qrrcre oJrenrpoHoBpaBprJB naH pa3 rloc,Ile aror{oB ca, sc, Ti, v, floeJre qelo
I{Ayr aror{6rCr, Mn, Fe, Co, Ni, ue rronaar,rBaroqne <ger]iuqtrTa]) B coAep]fiaHlrr.

Bce txe npeAcTaBJrfle?cfi, rtro r.{ ora rrolbrrxa o6'sgcueulrFr aHoManui.i n xz-
MI4rIOCHOllI COCTaBe (I4eTaIlI{qeCIttrX) 3Be3A He fl DJIff eTCfl yAOBJIOTBOplrrerrUOft ,

.(ertcrnnlenrrro, ecJrtrr ocr.roBr,rBarr,cfl Ha ar{aJrorr{r{ c coJrHeqr{blM[ {alteraMll,
iro D cnoxTpax (Meralr[qecnrrxD BBeBA cJrcAoBaJro 5rr ontu4au, HairtrrIufl
o,v,uccuw B qeHrpaJrtr{r,rx rracrflx,rnnnii H; u I(,3r:oro Ete, HaH MLI yBr(ArrM

B crreAyroqelr paBAeJre, rrer. IllMerorcq u Apyrr{e Heflcuocrl{. Tax, uaupn-
uep, t!anenbr rre trofta3ErBaror anortanr,rli B Jrr{rrr,rrr ).4227 CaI (ra noo6ule n lru-
Tenor{Br{ocrnx rnnuit Hef,rrparr,rrbrx BJlcr{cHron), n ro Bl-reun xart <4er}rurlur> n
atuocr[epax (Merarr[qecnflx)) BBe.3A, a cJIeAoBareJrEHor r{ rr4[orerr{qecnaf
tre6rrro.rHag rrorrrr3aqr{fl arot{oB Br,IflDJrrlrorcn r panuoii r{epe Ir u.t nzunglr uefi-
rpaJrr,rr6rx aJreMeHroB, B rracrlrocrr{ IIo Jrr{Hr{r{ ).4227 CaI u r.4

Cyuuupyu'rBJroxterrHrre [olr,rrr(r{ o6t,flcueni.rfi auortarl,rlt B xuMtrqecHoM co-
CTABE (METAIJII,IIIECI{LIXD 3BE3A, X{6I BI,IAIIM, IITO BCE OHU TAH I{JII{ I{HAAIE CBfl-

3aH6r c rreo6xo4uuoc1610 Aorrycrr{16 cyqecrBoBar{rre n aruocrpepax Brrx
anesg raa6r,rro.ruoit uonulaqr,rr{ BoAopo4a. C 4pyroft cropoHr{, coBeprtreH}ro rrcHo,
lrro rrpoBepna erort rnuo:reBr,I Aorrmua B flepByro oqepeAr, ocrroBb]BarLcfl r{a
uByqeHrrtr nraur,rli caMoro RoAopoAa, 14s6rrro.ruafi ar{oMa[],Hafl I{oHI{3auu.E
BoAopoAa AoJr?fir{a nerrederxuo ycrlrrr.rBarr trpoqeccBr peHou6nHaquli u, cne-
iloBaTeJrlrlo, rroBr'IrtraTL qer{TpaJIE'rrYrc I7I}ITeHCnBr-IOCrr lr,Inutl IIOrJ]OU{eHl4tr

BoAopoAa. ,(aree, Errfr r,rrrrepecyroqrx Hac reMrreparypHr,rx ycnonlrrl, norAa
BoAopoA rraqr,rrraer cranoBrrrrrcf ocHoBHr,rM rrcroqHtrnoM cBo6oArrbrx gJrenrpo-

HoB, BCFrnafl 3aMerrrafl r,rB6LIToqr.Iafl ero r{onrr3aq]rr, rtaH N{BI y}fie yr(aBBIBaJrra 
?

lloll}Itlra yBeIr{rrr{BarB oJrerrrpor-rHyro noHqeHrpaur.rro r{ rer,r cal\[brM riprrBoAETr,

H yBer[qeHuro ur,rprrur,r rnr.rur,l 6anrueponcHort cepuu r,r eoo6rqe H r{BMe-

HeHr{ro r{x (orrrypon. 9ro, B qacrHocrtr, AoJr}nHo Becrrr n ApyroMy BBar{Moor-

rrofireHr{ro Mem,qy {oprroii Hor{rypoB trrr{HI{E H* u gpyrnx trn:r-yrir ceprrr{, qeM aro
Ila6rlonaercrr l\Irfr o6rrsHrrx BBeBA Toro )r(e clexTpaJrbuoro Hrracca r{ T. A.
I'ranuoli aaga.reit Hacrofluero r4ccJre4oBaHr,fr Lr lBlrtrercg uayqeHfie, c ]H&-
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Bar{Hoii roqfitr{ BpeHI,Ifi, Hor{rypoB JIIIHI,;I,i 6a,nl,veponcriofi cepun B cnel{rpax
(MerailIflqccHr{x) BBe3A r'r AeTaJrbr{oe r{x colocTaBJleH]4e c HoHTypaMI,I JII4ITI'III

roii rxe ceprrrr B crrenrpax (HoplraJrrrrbrxD BBeBI{ rnannor,l [ocJreAoBareJrbr'Io-

0Tr{. HpoMe roro, rrocnoJrr,rty RoBr.rrr}taer Bonpoc o Ro3Mo}nllocrlr cyulecrRo-

Bal{r,rFr DMr{ccr,rrlt B qer'rrpe JrrrHLll,I K, Ca*, cleql4aJrbllol'Iy r'r3yrlclllllo [o,qBepr--

HCTCfI II DTA JIIIHI,IFI,

B nacronrlefi neploli pa6ote cleUnaJrbuo o6cyrx4aercrr Botlpoc o KoHryptlx

Jrr11'trytr I-[, n cuen.r'pax (MeraJlJrnqecnrlrx) 3BeB,q. 3ra nranrag npeAcranJraer oco-

5srii 1rurepec, u6o cpoglr Bcex rrnr,rt"l 6anruepoucxor,i cepulr flBJIeItI4fl IIeH'
.rpanr,uoli aMtlccul[ B JIIII{III{ ItIo npornnflIorofl, I{aH IIpaBLIJIo, peaqe Boel'o.

Boo6rqe penou6nnaqrrourrbre flBJrerrrrfl, BoBI'IrrTt&Io[I{e r{B-3a tra6rrro'rnofi I.loun-

Jaqr{u Bo[opoga rr BeJlyllrre r{ rleHTpaJ]Luofi outtccr,tl{, Hallyulalo]: BBaIIL{oo?}Io-

IIeHI{e Me}r{Ay I{II'ICIIcIlIBHocrbIo r{pr'IJIt'eB JIIIHI{I{ tr ee 6o'rree ueHTpaJILHbI['II'{
aIaCTfIMtr{, ilpllYex{ B CBfISII CO CRaBa}IH},I['I 3To CIIJIbIICe BCeIO AOJ]]I{HO CHaBLI-

3arDcfl Ha HoHrypc nuTl:r.vt LI*. fltn ocraJILHIJx lltsr,rr,l 6allueponcxoi'i cepr'rta

ueHrpaJIEHag. Surrcclrfl nptr Bcex BoSMolr{rrbrx I\{exaHIlsMaX CBeaIeI{I4fl AOrrffiIIa

6r,rrs ueur,me. Ba[{flocrb BaAaqu I{3yt1grro noHrypoB ruuuu IJo n crleltrpax
(MeTaIil[qe0Hrrx) BBeBI noAqepHuBaeTcfr rart]fie I,I reN{ o6ctosrenlcTBor{' qro

rar(rrx l{ccJre,qonallnr,i uorta Boo6qe Her. Ipnumrefin 14] Jrl{mb yl{aablBael',

rrro B cnegrpe rUX{a qeurpaJrr,Hbrc ocraroalrlble I4I-ITelIcI,IBHoc'rm nranufi 6anr,-

naeponcxoii cepul{ ueIleJII4ItI{ rt tITo B UeHTpe JIIIHIII,T ]l* ounccr'ru uet. Oguano,

rtal{ MI;I TOtrIE,ItO qTO yl{a3aJlil, OCrTOBHAII SaAaqa sAecb saHJIIOqaeTCfl B CpaBIle-

:r1r4m Gceeo ltollrypa :ri.lnlrti IJ* (r Apylrlx nlrsr,rii 6ansueponcnofi cepnlr) c Ito]r-

TypoM illr^Lt:r4u Itlo n cterrpe (HopMaJrbHLIxD BBeBA 0I{BI,IBarleurHoro HJIacca.

I{ponre roto, ilpo.qcraBrrrrercrr Ba}r{Hr,rl\{ flpoBecrl[ noAo6noe rrccJre[oBalll,Ie He

jlrn o,quoii, a AJIfI MHSIIIx 3ReB[, AJIfl roro .Iro6n 6nrr, ynepeHHblM B ItoIIerI-

nbrx peayJILrarax. B cne4ytouleu pa3[eIie craT'rI,I rplIBoAarcfl peayJILral'LI

coor3ercrByroqr,rx nauepenr,lrt r{or-rrypa IJo u cucxrpax AeBflrIt (rteraJrlrlltIC-

crtrrxD BB9BA, a ral{E{e rto}Irypa TTIHI,II'I K n cnenrpax a.GemB, 0Cep, e Lyr.
B noclegnerr pa3i{eJre crarbrr npoBeller'ro Hparr(oc o6cyrxgenr,rc tIoJlyqeHHLIx

lle3yJrbrar.lB u 80061110 npo6neur,r xrrMrrqecfioro cocraBa (MeraJJJrI4tIecI{I,IxD 3Be3/(.

4. firrn rrccJreAoBalrr4rr JrrrHrr?r lI, 5r,rnu nr,r6paur,r 9 nprux (NferaJI,rII{qe-

onr,rx) BBeBA r{B ('m4cr{a, cocranJrelrHoro Cne'lte6artort [7].
,(annr,re o6 orr,rx BBeB,qax npI{BeAeIIr,I n ta6n. t.

B nepnoii u nropoii rpar[ax nprrBe[eur,r r{aBBar{rre BDeBABI u ee aBe3Alrafl BeJII]-

qrdHa. B cJIeI(yIoI{tIx qerllpex rpa{ax yItaBaI-I cleltrp SBOBAEI, onpeqereHnr,rir

coor3ercrlreHrlo [o r4]rrerrcr.rBrrocr]r JrrrHtr4rr K, Ca II, no I,IIITeIIctrrBIrocru Jrunt'tir

r{eraJrJtoB (Fe I, Fe II, 1\{n I, Mn JI u r. [.), no 6anr,nreponcxol,i cepulr nogo-

poAa tr, HarroHgq, r{Jracc HD. Saulrct F5IV: }'0 II - III o6osnauaer,.po
r{B-Ba ryp6yleurnocrfl r arnroc(lepe coorBercrByrorqerl (Merarr.rqecxoii)

BBeBnbI* JII{Hlrr,r MeraJrJroB B ee cleHTpe croJrr, pacml{peHbr, qro BoBHtrr(aer

yHa3 aHHafr -br(BI{B aJreHTH OCTb B Crrer(Tp a JIbHETX rtJracc ax .

* HEC,UOTPA II  TO, qTO (METATTITqECRIIE) 3BE3AI,I IIO CBETIIMOCTtr OTHOCETCE R TJIAI]'

uofi noc.ne4oBarerrLuocrr{, E r{x arruocrlrepax IIpEcyrcrByer BIlaqI[TeJ]LIrarI Typ6yJlerlr-
uocrr [3].
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B nocrroguoii rparlio )'I{a3aHo alr{cJro crenrlloB, rrcrioJrr,3oBaFrHLrx AJrfl rro-
clpoerrJrfr rroHl'ypa Jrr,rHr,Ilr Ilo. fln'I rofo rrro6bl rn,lerr, 6oJlce yBepeHHbre
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pesyJrbrarrJ, Ha)fiAbrfi r(oHryp crpor{Jrcf Ha ocHoBaHrLil He MeHee ABVx CneHr-
porpaMM.

CnexrporpaMMbr noryrrarr{cr npr.{ rroMorrlu 1"20-cxt pe{neHropa o6cepnaropuu

[8] , upuuervr r4crroJrr,BoBaJracb r(aMepa N 3, gqrcrqaa naz6olsmyrc Artcrepcurc

l1';ffJI#."',"n*;,Ilx.*J;l,iH;fl ',f Tl"i?1*lu;,.'"H'#:";x'Hxl
ar,rcroeft qyBcrBzrerbl{ocrr4. flnacrunxu qacrr4rrHo o6pa6arrrnaJrr4cr, Ha caMope-

rucrprrpyloqem nrzHpo{oloMerpe, qacrtrqHo Ha mHeJrJrr,{orotrerpe.

-30-20 -/0 0 t0 20 30
tl,rrlll

-Jo-zo -/o o ro u so i

(Drr. 2. Itontyprr Jrrtrrrrur Ho o cnemrpax cvleraJrJrrrqecntrx)) BBeBA

( Cep, <o Tau, I Cap

flna cpannerrrfi" trtr:or4rt- Ho u cnexrpax (MeraJrrr4qecxilxD BBeBI c nunuefi
H* n cnexrpax o6sruur,rx, raH cHa3arr, (HopMaJrbnbrx), aneag 6r,rllr cHflTr,I
'cler{rpbr rrflrrd BBeBA, rrpr{HaAJre}r(arqr{x rJraBHoii uocne4onareJrbHocrr4. I{ax yme
yRa3blBaJrocb, I{MeIoTcfi Bce ocHoBaHr{f cquTaTb, rITo (MeTaJIJI[qeCHffe) 3Be3A6I

r4Meror cBerr4Mocrr4, coorBercrBvloqr4e BBeBAaM rnaBuofi nocJIeAoBareJrr,HocrItr

[3]. tlpr uog6ope (crauAaprur,r3D BBeBA EnBr4BaJreurubrx HJraccoB Mbr rlrcxo[trJrrr,
I{OHeqEO, I43 HJIaCCOB, Onpe[eJIeHIlbIX [JIfl USyqaeMbIX HaMr4 (MeTaIilr4qe0$trXD

BBeBA rro JrnHr4flM Bo1opoAa. B peaym,rare 6rrnr orr6pauu cJreAyroqrle BBeBAht

rnasuoft fiocJretroBareJrbuocrrr, HJraccbr Koropbrx BaflTbr B ocHoBHoM ua pa6oru

fixtoucoua ra Mopraua [9]: p Ari A5V (4); I Cas A5V (3); a Aql A7V ( );
oCepATV(5) ; pCasF2IV(6). B cHo6xax crorr rrr{crro ctrenrporpaMM, uctroJrr,-
BoBaEHbrx AJrfl rrocrpoeurln cpe[Hero r{ourypa Ho y 4anuofi aneagrr.

Cpegnne Hourypbl lrr4rz.u Ho n cuexrpax (MeraJrru.recxtrx)) BBeBA trpeA-
craBJreHbr na {ur. 1. w 2. Ha {nr. 3 npr.rBeAeubr noHrypbr ltrt:r.:u,r4 Ho n cnexr-
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pax yHaSaHHbrx BLIilre nflTIl 3Be3A CpaBHeHr,rf . cleAyer'orueTr,ITb, rrTo rtoHTyplr
rr,rur,rrr H, gatrie B crlexTpax BBeBA cpaBrreulrfl o4lroro !r roro )fie r{Jracca

HecHoJlr,rto orJrr4qarorcf Apyr or Apyra. Iloerouy npfi con0craBJreHtrrl Hor{rypoB
Jrr,rHr,rrr lI* n cuexrpax (N{eraJIlI4qecHI,Ix) BBe3[ c r{orrrypar4rr Jrr,]Hrrrr ITo n cnex-
Tpax 3Be3I( cpaBrieHufl Tofc ilie r{Jlacca zMee1cfr r]c}roTopafl r{eonpeAe.neEHocT6,

frt
l0

09

a8

07

0.6

05

aq

- //0 -30 -20 -/0 0

/tas F2/V

-t/0 -30 -20 -/0 0 /0 20

@ur, 3. I(outypu irurrlil:,r, Ho r cuerrpax sBeBA

cpaBlreHIrfl

xorlr rr Bocr,trr& rre6oIbtrrafl. Iipoue
TOl'o, BIIOJIFIO BOSI{OX{HO, aITO I,I

I1prr oueErtax clenTpaJlbHofo HJrac-

ca gannoii ([{erarJ]rlrrecxoti) BBeB-

Ar,r I]o Jrr,rHr,lfrtr{ Bo/{opola Mo}r{er

6rrm ourii6na Ha oIIi.ro-ABa rro,upaa-

AeJrer.rrrfl. IJaxoneq, He r{crrJrro!eHa

I{ BO3[{Oirt}lOCTE' TOI'O, IITO CfIeH-

rpanrrrtrrii r{Jlacc (NrerarrJ,tqecnux)

BBeB[, orrpelerrnel,rr,rrlr no rrlHr,rtr
LIo, Irtorie'r HecHotrIblto o'IJIlrrlarbcfl
or crreHTpaJrE lroro r{JIaccrl Tex }r{e

BBe3A, OlpeAeJrAelrofo rro Ecetl
Jll,lrrr4frN,r BoAopoAa, xorr, noo6rqe

roBopfl, 3To IIo Harnex{y MaTep}raJry

(crr. I(aJree) r{o}r{er 6r,rrr, cxopee

rrcr{JrroqeHr,renr, r{eN,I rrpaBIrJIor,r.

Peayrsrarr,r olrr.rcaHHoro co-

noclaBJreHrIfl npeAoraBJreEr,r Ha

c[ur. 4, u 5. I{outypur ltrrlura H,
AJrfr 3Be3E CpaBIreHI{fl rrpoBeAeHbl

Ity HItrI{prrbrN,r r,I JII{rII{fl NII,r, npIIqeNI

crpeJrr{r,r yna3r,rBaror, r{aHol:i 3Be3Ae

lrpr,rHaAJrelI{I{r AaI{HLII"I I{O}Iryp.

TaH HaH cpell{ aBe3A cpaBrle-

rtr.lfl ]\{bI Ire pacnoJrafalll r{oHTy-

paMr{ rrr{Hr{u FIo trns Hrracca tr'0,

r{aMrI ,qJrf anes4 E Cep lt or Tau

rv
10

0.9

0.8

07

a0

{/
a9

a8

0.7

0.0

d, frotl' lnzv
acep I

6r,rr i,rcno,nr,BoBaH HoHryp Ho B cnexrpe p Cas, F2IV. I{aH IronaaaJla lIHreprIoJrFI-

rlr.{fl ocraroq}Iblx tr{HrelIgr,rnnOcrefi ua {ur. 3, nouryp IJo o nnacCe F2 necrlta

MaIo orJl?Iqaercfl ot ItoHrypa Ho n nnaccc F0. floeroMy I\{o}I{Ho cql'I1'arlr, qro

npaHT[qe0nr{ Bo Bcex cryrrafrx Ha}fiJIafl rrapa HoHrypoB Ha r[nr. 4 r,r 5 coorser-

CrByer upIIMepHo oAHol\Iy I,I roil{y ffie I{JIaccy. Egltncrneunoe se6onr,rnoe or-

CTynJIeHI{e OT ATOrO I{MeeT MSCTO, IIOBIIAIII{OMy, lUmr, gnn FIo B CIIeKTpC

a Gem B, rAe I(OI.Iryp JII4III,II,I coorBerortsyer HJIacCy Aall{e neuuoro 6onee

[oSArreMy, rIeM A7, a n ra6n' t aua'u'rrcs uacc A5'
(Dur. 4 lr 5 noxaauBalor, ecril1 yqecrl eoo6rlc' roquoorl {orolparpnuecHorl

cnenrpotporOlrerprrr,r, rrro r(ogryp JIr,rHI,lI{ H, a cuentpe (MeTaJlJlusecxofi)) asea-

gbl tl,py1mulrcCnu He otn,q,u,1ruemcfl OT I{OHTypa llr.Hll:r, Ho n CneXrpe (HOp-

N{aJrbgoft) BBSBAT,I Toro E{e I(JIaCca. flplt etou lreo6xo,[uMo orMeTllr], cJre[yrcqee:

a) Cuenrpa,rr,Hr,rfi HIaCc (NIeraJIJIuqecfiI{X) 3Be3A, yHaSaHHLIft s ra6;r. 1,,
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oqeneu Ha ocrroBaur{r4 uHTeHcr.rDHocrefi qJreHoB 6a:mueporcnoii cepr4Lt, 6onee

Bbrcoxlrx, seM Ho. To, uro r,r tro JIrrHIrr{ I-I, uonyuaercfl npal{rr,rqecxr{ Tor }r{e

rroAr{Jracc, roBoprrr o BrroJrHe (Hopr\{aJrrrHoM) xapaxrepe nnuuii 6alsueponcxoii
cepl4l{ B CneHrpax (MeraJrilrlqecHnx)) 3Be3A,

fv
t.0

09
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@nr, 4, Couocrannenire r{o}rrypon nunu:r LIo B crrer-
rpax (MeraJrJrusecrrrxD sBeBA cr Gem B, ( Lyr A, 0 Cep,

BB Tau, 15 Vu], gr. Ori r BBe3A cpaBrrerrrrrr

6) flnn psAa uByqernr,rx Hal,rlr <ueraJirz.rbcxrlx) 3BeBA cneHr.parrnr,rii
r{Jracc, onpeAeJreHEr,rit no Jlr4HrlflM BoliopoAa (la6JI. t), necrua 6rrlracrr H crreH-
rpaJrrrrloMy r{fiaccy Tex ]ne 3BeBA, orIpeAeJreE]IoMy rlo Jtr4rrzflM me'ra.nncs (Fe,
Mn n r. A.). B arux cryqarrx 6olrrllncrno rr,rnrzr,i MCraJJrcB (Fe, Mn z r. n.)
coBMecrrro cJrr,rrrr4flMr4 6arrrueponcrofi cepulr, Gltl,t.toqatl u "nuHuto Ho (vro cco-
6esno namuo), o6pasyror BnoJrrre nopuamurrfi cner{Ip aBeBAbr rrraBHoii rro-
cJreAoBareJrr,Irocru. Egunc'rnennofi auouatueii n clenrpax paccMalpr,lBaeMbtx
3Be3E frBJrflerofl Cna6ocrr nunult K trf , HaH MO?r{}ro AyMarb rro auaJrorrar,r
co cryrraeM tUMa, ar{oMaJJrHafl r4HTeHcI4BHccrr, lranrfi Sc, Mg, \, Ti, Zr.
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n) Momno cqrrrarb, qro Arfl Bcex AeBsrr{ paccMarprrBaeMbrx HaMrr BBeBA

qerrrpaJllHafl ocraToqHaE rrHTeHctrBuocrr trrtrHr4ur Ho u noo6rqe cooruomeHr.{e

MelHAy I{eHTp aJI6H ofi unrencusnocrrro tr r4HTeHcl4Bl{ocrr,ro Hpr,rJrbeB fl BJrflrorcfl
BtroJrHe(HopMarrbn6rMtr), ecJrtr r{Merb B Bruy noHrypbr fir,uuu FIo e cuenrpax
o6rtsurrx aBeBA rnasuofi trocJreAoBaTeJr6Hocrr4 ar(Br{BaJIeHTHoro HJIacca.

Hexoroprre paaJrtrqllfi Me)fiAy cpaBrrr4BaeMbrMr{ RoHrypaMr4 Ha fiwr. 4 u 5 sn-
Jrffrorcfl BecbMa ue6onrurur u qacrr4qHo Moryr paccMarpr,rBarbcfl man orura6-

fttr crrexrpo{orolrerpzuecnr{x uauepenrli.
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(l)rrr.. 5. Clottoc,r'nn.-Lorrrte iiou'tlrllol ,'rlltrrr Il, rr ctrtrri,r'par

(lrcra.rrirrr(rc(riirr\) 3Re3lI Lr 3n03i-1 cpill]r0rrJrt ! ccp, o 'l'arr, E cap

5. I{rriLolrtorr}rr,rc l)c:l\'.rn,'rarllr clolt'rporf o'lorrc'rllllr JIIrnlu.r I'lo n citcrirllax
(.\IOTa,lI.[IrrIcc]tIr-Y) 3BCjl,r[ ]-oBopfl'l B no.TIL3Y l'ilrIolcilbI o TotrI, qTo B a!'tlocrfepar
3BC3[ paCOr{aTpl.tBaCN,rO]tO l|tnra rrojrl.r3a{rrfl BOjI()liolla 

'1ts.]]fle1'( 
fl Bl]oi[]Ic IIOp-

i\taJILlIOii Ir. I:tC N,tolr{CT nltlrBCCTIl ri BOriliJrriIIo]rcrtllIo Irilxollltlrolo ult rta6.nro,qe-

nrtir <<;lcrlrr.rqrrta> B co;Iepinariurl arorlotl Oa, Sc, Z'r, Y, Ti, X'Ig.

IzJ3lroltcr11rc rioir.t\rl)o3 I(-.r1rrrlnr, nllollci(elrrroc rrtlr'nr Il clrclirpilx ltpox ;llle3A-
a Gern.R, 0 (lep lt '= 1,1,1', Tan[te ]roliaBaJro lrroJruc rrol)rra.nLllYto IICUTI)arILIl\rIo

lrltTeltclrBHo("r'T,, r11'11, B rIilcl'tloCTII , COiljIacT 'lp\rlJuocl'L ililfl ]IexaflI',I3l'ta, pac-

CNror'])orrrrot'o rrAlur B pa3ileJtc 3.'J.'atlrlr o6paaou, rorfl 3,r[cclr II Tpe6\'IoTCfr

11ofioJrHr,rrc,r-EHrrro lrcc.rrelloBarrrrrr, ooo6er]ro Iiolrr]'poB ocrarllrrlx ,nrrrtttrli 6ant,-

t\te])oBclioii ccpr.rrr, BCc irio npeAcTaBJrflcl'cfl BCCblIa IIIIaR/Iorrollo6ttcx"t lrnorcSa
o rot{, arro B arn,roc{epax (N{c'raJrJulrrecrt[x)) aRcB,I[ trIMeIorcfl RIro.rIIIc pcaJ]r,FItIc

orrtJIoHeHI{fl or (I:topr,rarIrIIofo) xl.rtttr'ltlecliol'o 0ocraBa ocnrlnlrori l'IaccEI 3Be3l{

rraRuol,i troc.rre,qoB ar0 JrLIIocr lI
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Boo6rqe, yqrrrblBaf, qro (HpeMHr{eBbre)), (crpoHrl?reBbre), (xpoMOBEIe))

lI (MapIaHllesrre)) A-sseagu o6.nagalor, Iro ncet? nzglrlrocrr{, aHoMaJrr,Ho Bbrco-
Hr{M co4epmaur{eM coorBercrByroqllx gJreMerrroB Si, Sr, Cr u Mn, He [peg-
craBJrflercg yII{BIITOJIT,HBIM To, qTo B lreHoTopr,Ix SBeSlIax aToMbI pgAa MeTaJI-
JroB rrona3r,rBaror aHoMaJrbHo Htr3noe coA0pE{arruc, I4urepecHo orMertrT6, qro
HI{ ollr{}r trB DJreMer{ron Si, Sr, Cr, Mn tte nona1aem R rpyIIIIy BJreMerrroB, rroKa-
BbrBarorqax n aruoc(tepax (MeraJrrr4rrecnrrxD BBe3A Hr,{Bnoe coAep}fiaHr{e.

Oco6euno Baxrr-ro BbrflcrreHrre roro, n naxoii no4cucreMe (c{eprvecxofi,
npontemyro.ruoii viln nllocnor:r) rrpr{Ha[remrrr rpyrrna (MeraJrJrrrqecHrrxD

BBe3A. 3ro necnorbrto ycrpaHr,rno 6r,r HeorrpeAeJreurrocrrr B pertreur{r{ AaH-
nor,i npo6neurr, TlurepecHo orMerr4Tr,, rrro cy6napnrnxu, r{oropbre orHocflTcfi
rt c{epuuecxoft uogcracreMe, rarrure, rroBrr4r{Mor{y tt0l o6naqaror <4erfrrlurou>
B coleplnaHltlr Ca. [tpafine rrHrepccHbrM rax]fie ffBJrflercn tr{ To, q?o Mrrorfle I{B
(N{erarrr4qecnr4x) sBeB[ EBJIflIOTC.E ROMUOHe]ITaI{I gSOfiUrrX CI{CTeM, trplrqeM
sacro Apyroii xonauonerrr trMeer, [oBr{nrrMoMy, BuorHe rropMarrrrHr,rft xuuz-
qecltuii cocraB. flcrro, ur:o DBoJrro[troHHoe ]rcroJrnoBar-rrde eroro rfanra Ha-
TaJrl{r{BaeTcrr Ha sHaqr4reJrBHble TpyAHOcTn,

R sannroqeHrre aBTop6I nacronulerl crarr,rd rrprrHocffT 6tarogapnocrr
P. iI . Ityuaftropo4cxofi, roryutrBrtrefi p"l crenrporpaMM r{ roMoranueii rfr?
nx o6pa6orHe.

.--rlrrr.eparypa

B.A. Au5ap{yr{nr, E.P.NIycre,,rr, A,E. CeBepnuii, B. B. Co-
6 o r e n. 'I'eoperu.recxan acrpo{r{3i.rr{a, locrexnsgar, 1952.
O. S truve. Sbellar evolution,Princcl,ori, 1950.
J. Greenstein. Ap. l.107, l5l, L948.
J. Greensl,ein. Ap. J, 109, I2t, 1949.
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A. Slet{,ebak. Ap. J. 109, 547, 1.94,9.

I4. M. It o r r,I Jr o n. tr4an. Itpr,rucnori acrporlr.ra. o6cepn. 71, 4tr, 1953.
IL Johnson and W. Morgan. Ap. J.1L7,313, 1953.
J. Ch am b erl ain and L. Al I er. Ap. J.114,52, 1951,.

tl

2.
J.

4.
5.
6.
7.

8.
o

10.

11 rags. Itpr,rrrcr. o6cepBar.,..roM XII



AI{Ap\EMUfr HAyH CCCP
I4 3 ts E C T II fl H P },I }I C H O tr{ A C T P O O tr,I 3 U TI E C I{ O 

'i 
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Torr XII, 1954 r.

CIIBHTP T ITACCI4OIIBII B OHTflEPE 1953 r.

U. M. ltottt'tnoc

IIpuno,]Iarcni pe:y",rsra'r'r,I Lr3yqeHrrfl airlrccrroHlrol.o tr a6cop6qtrolllolo 0ncri,r.lloE
y Haccr,ottet'r lr onrn6pe igSfl r. IJa ocrronaurrrr o6pa6orrrn cneri.r'porparlrr y ltaccuorrer,
ro;tyqeililr,rx c .rlTrcnepcrroii 23. /rA/rrrr orio,,ro I{r, 6r,r.qa cocriinncria ra5",r. 1, copcpxa-
rrlaE AJIrr 20 aultccnortltl,Ix .t.I a6cop6qttotrrrr,rx .rrrrrrrii Dr{IlrrnaJrelifrryro mllprrny 14/,

IIoJIII)rro noJlyrJll,rpl.rlry A),, lo,ru)rro rnr.rprlly D lr ocraroqryro rrrrrerjcr.rnuoc,rs r),o
B IIerlTpe JrrrHr{tr.

cparrreirr're Aarrrrrrrx radt. 1 c pe,]ynr,rararrrr pa6orr,r [3] roriaaullacr, qro r rerre-
Hrle roAa o6r1rrfi BIrA cnel{Tpa y I(accr,rolen lrBtrIelrn.rrcfi cpaBrrrrre,'rb1o tra.[o, IIpor.rso-
mJlo lrer{oropoe oc,,la6.rtenr,rc ail'Il,lccr{orrLIrix "rrrrrrnfr c rreB}raqr.lreirr,IrJrr yclr.rlcrrrrell
.rtuirr,ri nollonleltl,lfl. Illrrprrna rccx ,rnrrlrfi rorJrorrlcnrrfi (ripolre no/1opoAn6rx, pacmrr-
peHHtrIx etlrlcrtorr Ilitaplra), otrperxeJlrrerrafi cr{opocrbro npanlelrr{fl itne3Ar,r, ocra.rracr]
Irp ar{Tr,Iqect{r,r u c r.relr etlloii.

Itpatlto o5cyailarotca npIIrIrrHrn ua5,rrro4ar:ulrxcll r'r3nrcrre]rrrfi n cneHrpc y Iliaccr.ro-
ten. Btr4 I{oTrlypou a6cop64rronnrrx .llrtrrrri cepiu.r Ea.rrlrepfl, r{tteroudr.rx qerl{o Drnpa-
,I{euIIl,Ie fJAp[I B lIellrPe, IOEOpIIT O To\I, rlro ]Ia mnpol{IIe JrrrrrrTrr CrCXTpa O6paularO-
IlIero oJIofi rIa.[ar-arol'cfl 6o,rloe yanue JII]IrIrIr Brrelrrrr.rx .racreri o60iroqHll BBcBAr,r.

Orlerrrrnacrcl criopocrr, tparlelrrrrr t{ r,Lrcora nrrernlcrl o6o,,ro.rrrrr.

Tlccne4onaru{E cnenrpa 1 Hacczouer{, Bo Muorr4x ornornenrrflx rrau6oJree
"trHTepeCHOft zB BCex BBe3A B C AMuCCrroEHbrMr{ ,iluHtrflMr[, trpr{BOAfT It BaI{JIrO-
geHuro, qTo trpoqeccBl, trpoucxoAErllr{e B o6onosxe 3Toft 3Be3AbI, OTJIUqarOrcfl
6onrmoft cJro)r(Hocrr,ro [t], [2].

Ha6mogaomvecfl. B crreftrpe T Haccllorreu trBMeEeHuff ynaabrBaror Ea Hpafi-
rrroro HeycrofisuBocrb o6oiloqHl{ BBesEbr r4 cyrqecrBeHEoe tr3MeHeutre {uarve-
cHux ycJloBufi B nefi c reqeEtreM BpeMeHtr. Heupanulr,ubre n rrEorAa ucr(Jrro-
qETeJrbEo 6mcrpHe rrBMerreHrrfl o6ulero u3ryqellllfi BBe3Abr, ee rlBeroBofi
reMtreparypbr, EerrpepbrBEoe r{sMerreEue BuAa rr cMetrIeHufl 3Mr{cctroHHbrx E
a6eop6quonubrx JTEEZft rpe6yror rro BoBMolnuocr[ peryJrflpuBrx ua6mogenuft .

B TeqeHrre urtrTeJrbEbrx uHTepBaJIoB BpeMeEu.

B pa6oro [3] uo ctrexrpo{oroMerprrr4 1 E(accuouetr trpoBo[rarcfl uayqeutre
HOrrTypoB oMrrccEorrubrx n a6cop6quouusrx Jrur:]/;ft B ctreKrpe T f(accEouefl
B or(rfl6pe - Aeru6pe 7952 r.

B reseur{e Eoqtr ,17 onra6pn tg53 r. 6u.n uonyueu psn ctrenrporpaMM

1 f(accuoner Ha 50" pe{renrope trptr noMorqtr ogrronpuaMeuHoro ctrenrporpa{a.
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/]na nonyveutrfl ctrerrpoB r4crroJrraoBaJracb l{aMepa c nan6oyrrmlrlr {onycnuu
paccroffHtreM (l:720 *rtr.), [amqafl [I4cIIepcI4Io 23.4Alum oxono H". Bcero
6rt:ro [oilyqeHo nrrrb crrenrporpaMM 1 I{accuoneu: ABe ctrer(rporpaMMbr Ha

rrracrrrHxax lJypersensitive Panchromatic-3 c BxcroBr{qtrsrnrm lt2* n Lt'LO"' m

rprl crrer{rporpaMMbr }ra uracrr{Hr{ax Ilford Zerrith c arcuoar.rqr4flMrr Ut1-rm,

Lt'Lu" u 47*.
Cnoco6sr Haru6ponnn rrJracrrrHon n o6pa6ornu cler(rporpaMu 6srnn rar(tre flre,

Han u n pa6ore [3] . flnn xarxgoii Jrrrnr,lrr crpor{Jrcfl ee r{oHryp B rrHreucr4BHo-

crflx; Ha ocHoBarlr{r,I rroJryrlglllrur* Ho}rrypoR grn xaxt4or)i JrrrHr,rr{ onpeAeJlflJlocrr

rroJruoe rorJrorrieur,rc (unlr uenyuenue) n Jrr,rHrrrr (W) " aurcrpeMax, froJrrrafl

norymr,rprrua (A),) B alrrcrpeMax, rnr4prrHa Jryrrzru (6), nuparxerrHafl B ru/cer,
rr ocTaToalHaf IrrrTeHcr{BrrooTb 7'10 B rle}rrpe ilv:r.r.rv, Peeynr,rarr,r o6pa6orxu
rrorrvrreHHbrx cneHrporpartM npeAcraBreHrr B ra6n. t (cu. crp. t61r).

Vrxe npegnapr,rreJrbHoe cpaBHeHr{e AarrHr,rx ra6t. 4 n pa6orc [3] u ra6n. ll.

roaBoJrfler [pr{Arr{ rt BaI{JIIoqerIr{ro, tlro Ba nepuo[ BpeMe]rrI c oHra6pn -gexa6pa 1952 r. B cner{rpe 1 l{acclrouer npor{BorxJrr{ cJre[yroqr{e r{BMer{en]lfl.
Ilpexrge Bcero crelyer orMerlrl'b cyilIecrBeHHoe ocna6neur{e DMuccr{or-rHbrx

ritnrlii lJo, IIeI ).5876, IlB.
Ocra6nenr're oMrrccr{rr Bar{erHo ril B Jrr,rHIrI4 Hy, o}Irrccl{oHHr,re Hol,rroue]lrbl

xoropoli HecrtoJrbrto y[,reHbmr{JIrIcb B 14HTeucr,{Brocrr{. Ocna6reulre anru.rccr.rli

rrogrBepx{[aercfl rr r{BMeHeur4eM Br.rAa Hourypa a6copSqraorluofi nnnr,rr,r }16,

B r(oTopoM B peSyrrr,Tare Sroro Har{errrJrocb rlerrTpaJll,Hoe flIIpo, npucyqee
Bricrrrrrl,r qreHaM cepilLt Banrnaepa, HaqfiHafl c He.

I{ourypr,r aMlrccrrorrur,rx nantuir. Hp u H, coxpaHrlJrr{ s o6qeaa crorc {opuy,
Ba plcltJrroqerrrreM Toro, qro fipacHblfi nounoueur aMrrccrrr{ craJr flpare t}raonero-
Boro, B ro BpeMfl xaH 13 non6pn 1952 r., Horla aMr{ccrroHur,re nurrvm 6:rnyr
6onee cr,rnrurrull, ua6;uoAaJrac6 o6paruan Haprr4ua.

Moxno orr{err{rb r.raruqrte BecbMa ne6onrmofr Aenpeccr{rl B rlerrrpe DMtrc-

cnonnofi Jrtrnl4r{ HeI ),5876.! ,(eupeccrtr B JraHwr orcyrcrBoBaila, rt Jttrrurrtl
rrMeJIa 13 uon6pa 7952 r. oAr{Horr}ryro HpyrJryro Deptrrr4Hy. B ro lxe BpeMrr ,[e-
tpeccsrr 6r,ua snno BLrpalr{eHa y aroli rrlz-:r.urr.3l oHrn6pa u 31 ilcHa6p n 7952 r.,
r{orAa rrHreHcr{Br{ocrr nranrafi 6rrna s 1.5 paaa tr{e}rbrrre, seM 13 noa6pa 1952r.

flpu rrqareJrr,HoM [ByqeHuu cler{Tpa Mo}n}ro Br4Aerb, rrro i)r\{trccl{oHHafl

;lfrrHrdrJFlo uueer eABa BaMerHvro Aenpecclrro B qeHTpe B BuAe ue6onrmofiBoJrHbr,
lrecHoJrrrto yMeHbmaroruerl ranrencraBHocrL rpuoneronoro rtoMrroHerrra 0Mtrc-

ctt onuoii trrliLtfipt,

Snsrsareururre mr4pr4Hbr or{uccrrourrbrx nrauzr,i I-Io, FIoI ).5876, HB r,re-

MeHrrJJr{cB 3a cqer oArroBpeMe}rHoro yMelrbmeHr4rr ueHTpa.[rrHoi,i rnr'rtencran]rocTE

rd mr4pr4nrr nuuwit.
Oc.na6nerrue rrrlreucr{BHocryr ttwrr:r'fr. BepoFrrHee Bcoro cBtrAereJrr,crByer

o rroHr4)flelrr{I{ r{orlHocrr{ r{creqeHu.fl Ber{ecrBa c rroBepxllocTl4 3Be3Abr.

Vrreur,uenre rut4pur{bl DMZrccl{orrr-rbrx ruuuit r{o}r{er 6rrru nrrgeauo coB-

Mecrlrr,nvr gerlornueu gnyx (raHropoB, orHocr{TeJrbuoe BrIrrflFrr{e r{oropblx Ha mz-
puuy JrrrHr{ri r pasnrre {aau paanrzrvrr \ Ftacclroneu Moxter, rroBrlAtrMoMyr

BaMerlrr,rM o6pasoM Merlrrrbci-l . flepnulr r[arttopor.l Mo]r(cr 6utr yrtenrmeHtre
cr{opocrrr nrr6poca BerqecrBa, coilpoBc)}rtAarorqee rroHl4}tel{Ire Morq}Iocru
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Bbr6poca. Bropoii,6onee nepoaruofi npnunHoii nsrfiercfl yBerrqeHue orlirpexrue-

uoft srriorbr rlgrytraroulero cJrorr. .(eficrnurenbHo, c ocna6neuueM Morrlr{ocrrr

rrcreqeHrrrr BeruecrBa c rloBepxHocrtr troHtr3ylotqee I4BJIyqeHtre BBeBAII 6yuet
lpourrnarr Bo BCe 6onee srrcolrlre cJrotr arlroc{epu. Vneruseune cpe4neit nrr-
corbr r43flyqaroqero cJros trpl4BeAer H TOMy, qro 3MI{CCTTOHHBIe lrrr]fnfr cTaHyr
6o.nee yenuMrr, Tar( ItaR BoBMoEtHo, qro cltopocrr BpalqeFlrrfl yMenblrraercf
c yBeJIr{qeHrreM paccroflHl{f or 3Be3AbI.

l'a5;rrrqa 1

6563*

5876*
486t:l.{"'

4869
4640
4388
4340

4144
41.18

4102'k****

4090
4070
4026
3970

3889

3835
3820
3798
3771.

3750

I{o

I-Ie I
Hg

CIII, O II
CIII, O II
I{el
II,
IIoI
Itc III?
Ilo
P III, P II, O II
C III, O II
IIeI
Hu

H, * I-IoI

Irn
HeI, O III
H1o + Si III
IItt
Ir,,

2.t6
'l .12

,I .20-L12*',F
0.88
0.92
0.90

0.99-0.93*'r'
0. gi
0. 90

0, 82

0. 92

0. 91

0.89
0.78
0, 85

0.81

0. 85

0.83
0.8ri
0.88

11.9

1.40
L.L5

0.88
0. 39

0.7r
2 .2\r.t **

0.44
0. 5s
2.00

0.51
0. 58
0.52
1,.84
t.71t
1 .18

0.64
0.96
0.65
0.60

ti90
910

560

750
580
790

1 760

650

590
1800

700
830

710
r430
1260

tt90
560

1060

BBO

860

9.5

LL .1"

6.4

7.5
5.1
7./t

5.6
5.8

,IL.L

7.0
/.o
4.6
7.9
b. /

5.1,

4.6
5.5
(c

1r.5

* IIIIpot{art JIITETIfi rorrollleutrrr He Barrcrga.** ]JeJ]I{.IuHA TAo [aUA OTAEJIbI.IO AJI,I ATIICCIIOIIHIJIX NIAI{CII}IY}IOB U AJIfi IICIITPA JIIIUI'II{.
*** JIIIHI,IE [orJroIIIeHIrfi no o6e cropoEbr or aMI{ccIII,I BIr)IEa.
**** EfiBr,rRareHTHafl rilr.Ipr.rIIa (l(rrr IlItrpoHorl Jrrrrrr{rr ]IorJrorqeHutr) DLIqIICJIeHa flyre]r 3r{crpaI1()JTfIUIII{

H UeIrTpy JILIHIII'I IIHT eHCI'IBIiO0TII B llpblJlbfiX II noBTolly olpeAeJIrIeTCtI EeTosHo.
*xxxx' 3gnqg1g1hl{afl HeyBepenlrocrb B npoBetrerl{rr r{pr,IJrI-eB JrrrHI{Ir Ir B noryrleHrblx anaseulrgx 'w

11 D c3flaaEa c Eafitrs[eM i o6-erx croporr .rlrurrlr 0reHA I 4118 u 14090. Ortsrroafleurl{afi [IrrpI{Ha JTI4TTIIII
BOSrtO?I{HO 3aIrtrX{eIla.

Ta6n. 2 ulrrocrpnpyer y6brBaHr{e anBrrBaJleHrHoii: rurtpl[Hr,r oMrlccuorrHblx

iltrHrrit c iltrprrEofi b tt vt:s-T.eF.ctrBrrocrblo r ).0.

Ha {ur. t npusegeubr noHrypr,r rrfrHlr-iL H,, FIeI ). 5876, HB, Hr r{ H5 flrrs
13 uoa6pa 1"952 r. n 17 ovrs6pn 1953 r.

Or[reqas[eecg Bblrtre oc;ra6;relrue oMacLVm conpoBo]r{Aaerca Her{oropbrM,

trpaR[a oseHl HeBHaquTeIbHbrM, yBeItrseHI4eM rroJrHoro [orJ]orrleHf B rrlupo-
Hux a6cop6quorrHbrx Jtfr:s]urrx.

3rr nrnlrn trorJrorrleHun o6paayrorcfi B o6pau{arcqeM cJroe BBeBAbr, rAe

IIIIOTHOCTL BeITIeCTBa AOCTaTOqHO BT,ICOHa AJrfl TOIO, trTO6bI rrfiilvItl [OUrOrqe-
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Ta6rnqa 2

--..-=-..-.'-T" 

I

31/X 1952 r.
13/XI 1952 r.
3tlXII 1952 r.
2lI t953 r.

17lX 1953 r.

760
tt20
760

910

700
660

600

660
560

n]lfl cepur{ Eartuepa, rrpoMe pacur,rperrr4f B pesyJrbrare BpatqeHr{rr 38e3,[Er,

6r,rnn pacurupeurr eu{e B{{enror{ IIIrapHa.
tr4crtrroqaq [oproMy t4B paccr{orpenrlfl BoAopoA]rbre Jru}rtr{tr{, Mr,I tro lroJr-

Eoi'i mlrprrHe ocraJrsHr,IxJrtTTtrLi4 rrorJrorlelrrrfl, rrpr.rrrrrHofi pacmflpenr4fr noropBrx
fBJrfrercfr BparqcHlre 3Be3ABr, OnpeAeJrr{Jrr{ Jru}reliHyro cHopocrr, Bparqerrr4rr
rra noBepxHocrrr BBeSAEr. oua
or{aaaJracr, B cpeAHeM no 9 rn-
Irr{flM paBr-roft 340 nu,/cex. 3ro
SIraaleHr,rc IraxoIr,rTc.E B xopo-
moN,r corJlacr{I{ co cHopocTllo
330xu,/cex,uoryt1s11r.; paHee [3 ].

Br,rlo oSparqeno BHr{Marrue

rla BecbMa cnoeo6paeuyro {opMy
r{ourypoB mrrpon[x a6cop6quorr-
Irbrx nuurrfi. cepr4tr Banruepa
({ur. 3). Bo ncex a6cop6quonnr,rx
Jrr.rlrr,r.sx BoAopoAa, Hor.rrypbr rtoTo-
pbrx MbI cMorJIrr IocTporrTL,
a r,rMelrr{o or IJ",(o Ilrr, r,rMeercf rleHrpaJIbr{oe, qerr{o Br.rpa}ne}IHoe rlAl]o.

Coagaercn BlrerrarJlelrrle, arro B AaHHoM cryqgg 116l rrMeeM AeJro c rIaJroE{eHrIeM.

IIByx orgeJrr,Hbrx rr{}rr{ir. O4r.ra, 6onee mnponarr JII{Hufl o6paayetca no6pa-
qaIoIIeM clroe 3Ro3ALI, IAe CHOpOCTL DpaUIeTTI,IFT OqeHL BeJII{Ha I,I IAe, HpO}Ie'

rofo, 6ommoe aJrenrpor.rHoe AaBJrerrr4e trpr{BoAr4T n cyruecrBelrlror{y paclnl{-
peHrrro JrrdHulr 6naro4apn Aeficreuro erfr[enra Illraprta.

I{enrpanrnrie rrApa Bo.[opo/IH],rx mtruii o6paayrorca B 6oree BbICoI{r{x

cJrofrx o6onoqrtr BDeBAbr, r11c rrB-Ba Marroro aJIer(TponHoro naBrIeHr{E Btrrl,Ifrrrrle

atlltfenra Illrapra lra paclrrrperrue JrrrHr{rr cBoArlrcfl rra }rer 14 pacrnrrpeHlre J]rr-

Hr.rfi Bbrar,rBaercfl B ocr'roBHolr ar[r[exrorr,(onurepa.
Bcrecrseuno, rITo B rlelrrpe DMI,r0cr{oH}IbIx runr,rri [orJ]oilI0]Irre rlaryqeulIfl

aror{ar{r{ repxuefi o6ono.rrn AoJr}nHo BbrsBarr, Ienpeccr4ro. Taxuu o6paaolt,
EApa a6cop6quoHrrr,rx Jrr4}rrrr? pr Aerrpeccr.rfl B qer{Tpe or,rrrcctroHHlrx JrlrHr{r,i r4Meror

oArrrraft oBoe npor{cxo}ItAeHrle,
Mrr npegup:lrutrtr\t [orrr{rn} oilpeAeJrr{rr, no rlr{prrHe rr,qep Bonopogur,rx .nrnurft

rrorJrorqelrr4fl cr(opocrr, BparucHr{fl I{ BbrcoTy HaA noBepxr.rocrr,ro SBeSABr B}rem-

HI{X CrOeB O60nO.IXfl.
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rlo uocrpoeHHBrx,r norrrypanr nranur,i 6rrna oqeneua mr{prrua rrAep B aHrcrpe-
t{ax r4 qe}rrpaJrr,Hafl ocraroqHafl r{HTeucr4Br{ocrr.. Dro y4anocb cAeJrarb [Jrff
Bcex JrI4Hr4ft or FIrz Ao H". ,(nn nururfi HB, I-I1 u [16 ocraroqHafl r{HreHcr4B-
Hocrb UeHTpaffinoft Jrrrurtu [orJIoqe]II4s 6r,rna orrpeAeJreHa rryreM ar{crpatroJrrr-
qr{n, B ro BpeMfl r{aH mr{pr{Hy rrx r{o}r{Ho 6stlo olpeAeJJr{Tr, HeIIocpeAcrBeHHo
rro rroarypy. Eu.nn uocl,poegr,r Hourypbr rng nranr.ri [otJrotqeur4rr r4 l{nfl ueg-
TpaJrbrr6rx nttr.nir llorIloqer{]4fi, HaJrararor{r4xcfl Ha 3Mr{CCr{rc. B upoqecce
orrpeAeJreHr{fl norrrypoB fl[ep cHoBa [prrmJrocb (lroJrnHyrEcfl c HaJrtrqr4eM
ne o6napyrxlrnaenroft HetrocpeAcrBeur{o lMLrCCVtr, nOTOpafl ucna)fiaer saMerHo
ftoHryp a6cop6qrounoft rnsulr H

Ta6nr,rqa3

Hp 4861

HY 4340

Ho 4t02

He 3970

H€ 3889

He 3835
Hro 3797

Hrr 3770
Hrr 3750

0. 39

0.26

0.22

0.2t
0.19

0. 1B

0 .,.1 lt
0. 13

0. 09

0.14

0.10

0.09

0.08

0. 07

0.07
0.06
0.06
0.04

4.9
lt.9

4.9
4,8

4.O

4.3
4.4
4.5
4.4

160

4,70

170

180

170

165

165

180

{80

B ta6n. 3 upuao4rrcfl afiBtrBaJreHrrrEre m,npnHbr, qeHrpam,Hr,re rny6unu
Jll1.]d.Lrfr., mtrpZHbI fiAep B aHrcTpeMax rr cHopocTfl ?II, cooTBeTcrByrolque troJlo-
BrrHe mtrprrHr,r flApa blr.

IIpu oupeAeJrerrutr cnopocrtr Bparqe,trs nepxueft o6olosxu BBeBAbr tro Ha-
6nro4aeuoft cxopocrr{ a" neo6xoAuMo 6EUro trpzHsrb Bo BHr{MaHtre a{{exr ex-
paHr4poBarrus sBeBAEr o6oro.rHoft. flpr arolr Mbr rcxo[trJrn yB cnegyrorqefi
ytrpolrleHHoft rvro4enz BBeBAbr. o6onouxy 3Be3Ar,r MolnHo crrtrrarB cocronqefi
u3 rpex cJroeB, rroBtrAtrMoMyr He rrMeroqr[x Me]H,qy co6ofi pesHEx lpalltrq:
o6paqarculrzit cxoit, B r{oropoM BoBuuxaror rtrupoxtre ilvuuv. tror.JrorrreHtrfi,
43JryrrarcIltrr{ft crofi r{ BrrertrHfifl o6onovna, co3[arorque ySnrre qeHrpaJrr,Hbre
Jrlrlj?rv norJroll{eHl{fi .

Illrprna qeurpaJrbnr,rx flAep olpeleJrfler, B cyrqHocrfi, rotrrbxo rrpoenqr{m
Ha fiyrr BpeHrafi aE c]ropocrrr o6olosxz zlo B roqr{e A (Svr.4).

B uocre4ueft rpa{e ra6n. 3 trpr{Bo,qflrcfi ua6rro4ennbre cnopocrrr ?rH.

cpegnrr cxopocrr ro BceM Jrrru\rfiM paBrra 1.70 xw/cex. cxopocrr Bpanreur{E
3Be3ALr, orrlleAeJleHHafl
?)* : 340 nu/cen.

ro Jrr{r-rr{rrM cncr{rpa o6paularoulero cilofl,

tri[a gnenenrapubrx reoMerpr{Trecnrax coo6parnenzfi urr naxoguu (cu. {rr.
4), uro cnopocrb Bparleur4fl o6ono.rxu

cos I
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Ii[Mefl B Br{Ay ro o6cronrem,crBo, rrro n o6oroqriax Bpaqarcxlr,rxcf BBCB]I

ocyqecrBJTflercr{, noBr{ArrMor{y (cu. It ]) , rprtHurril coxpaHeHrls yrJroBolo
MoMeHTa Ra:const, [pI{xoAIrM }t RrJBoAy, uro ar}{enrrRnr,rli paAr{yc sHelrner?
o6ono.Ixn i l{accuoueu, o6paaylorqeli yaHr.re JrrrHrrr{ norJrorqerrufl, }raJlalaro-
rrlrTecfl Ha rnlrpor{ne JIr,r}r}l}I cfler{rpa o6paularoqcro cJlor, n 1.1r paaa 6o,rr,rus
paAr{yca calroli BBeBA},r. Pac.rersr npoBeAer.rbr B npcAnoJro}rreHr,Jrr, .11s 61rfi-

crBeuuafi mrrptrHa nmnuil trorJrorqeHtrr upeue6pe-
)ntrMo MaJra tro cpaBHentrro c mupznofi, otrpeAe-

JIfeMOI"r BpaIrIeHIreM, a trOOTOMy I[MeeT TOJTT,HO

oqenounrrft xapanrep.
To o6crogreJrrcTBo, qro ,[upr,rHa qeHTpaJrb-

HbIx lmuuft trorJroulelrr{fi, HaJrararoqrrxcfl Ha

DMrlCCr4OHHbIe JIITHI{rI, MaJrO OTJrI{qaeTCfl OT rrlrl-
pr{Hbr flAep B [euTpe rntrpoxr{x nnnnir trorJroule-
Hr{fl, MO}Ker roBopuTB o ToM uro e{{enrr4BHag
BbrcoTa I{SJIYqaroIIIero cJrofl HeBeJlrrfia.

I'. A. IIIafiE uor(agaJr l4l, rrro B cnexrpax
3Be3A paHEEX Ctrer(rpaJrE'Hblx r(JraccoB rtrr{poHr4e

BoAopolHbre Jrvrr,utr r{Meror xapanrepubrfi Hontyp
co cra6r,rM ,rApoM R qeHrpe, Roropoe AoJI?r{Ho

o6pasoar,roarrcx B BepxHllx cJroflx aruoctpeprt

BBeBAbr. O4uaxo IIrfl o6bIqHBIx, HeBparlarctrrl4xcfl

3Be3[ rrrr{pl4}rfl STlrX AACp o]taSr,rBae1]cfI nopfAlia oAIIOlo aIIIcTllex!4, lto3ll(,}{y

Tal{rre fr[pa, BCJTS;1CTBIIe cnocrti cna6o01 lt I{ yl]OcTII, nJro\0 BLIAeIIflIo'l'('fl B

crrenrJ)ax, cIItlr6lx Aallte c )'r'repcrrrroii;lttcnellcrteii, B cncrirpax, IroJr)'qeI{-

Hr,rx c 6o,nr,nroi:l Al{clrcl)cIIeI-r, flilpil \oporuo BITAHTTI.

B clr'.rae xe 6r,rcrpo Bpauarorqr,rxcfl 3Be3I nporrcxoAllT sllaqlrrctrIr Hoe pac-

urr{pgrrrre n4pa, B qacrrrocrll, Y i I{accr,rollell IIIIpIISa flApa B BoAopoiIIlLIX

Jrtr41lrrrrX Ao6l'r,rraer 4-5 A,I{por're roro, IIaJIlIqlIe [porfl?r{ennoil o6onorlltll YBe-

JrrrqtrBaCr ilHaqlrTcrtsllo r,r lly6uuy alpa. flosror'tv o6uapy;ucuue TaI{lIx pag-

trl.r [)cruLrx Bpara(eFrr,reN{ r'ry6oriux flilep Ha r[ouc eule 6o,rec pacutrpeHllblx ItprIJIr-
cn rrurlrrii yllte Hc npeACTaBilfler oco6nx rpyArrocrerl.

B aartnroqerrlre aBrop Rblllalltaer IIplIsHareJILnoc'rr, rrpot[ecgopy 3. P. N'IV-

creJrro lla UeHIrbIe llaMeqattllfl no llailnoir pa6o'L'c n A. A. Eonptl'ny 3& IrC,rtorl(b

n o6pa6orrie Mareprlara r.ta6.nlolerrtlir.

Jltrlepar)'Pa

t. R. B. B a I d rv i rr. Ap. J. 92, 82, 1940.

2. B. rD. 1' a a e. llon. ItpLruclrori itotpor[rrs' o6ocpn. I,59, 1'947.

3. e. P. X'I y c'r'c n r,, JI. C. 1'a JI ri lt rl, I'I. X'i. H o r r,r Jr o n. I'Isn. I{prrrrcnofi actpo-

{ua. o6ccpr. 11, 59, 1'9'o1t.

4, l-. A, III a fi n. I,Iar. I{pr,nrcnoii acrpo{rrs. o6cepr. 3, {$, t!11$.

(Ilr,rr. 1r.
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A It A,qEM I,1 fI IIAylt C C C P

II 3 R E CTI4 f I{ PITIMCI{Ofi ACT POOI,T3I,lTI E ClTO trI

TOII XII, 1954 r.
OBCEPBATOPI,III

O CBEIIEHUI4 HOIIHOTO HEEA NPUBPTT

II. A. lnorurqrnu

Hactoarqar pa6ora coAepE{rrr nperBaprlreJrEHEre peayJrr,ra?r,r onr,rroB iloflyqenr4r
crleRrpa rroqlloro ue6aBeneprr, flpeAnpunrrhreua 50'/ pe(prentope ltputrcxof o6cepaaro-
pru. B uapre 1953 r. npu ror,roqr r{BapqeBoro crenrporpa(pa (Aucnepcra - t50 A/uu y Hv)
yAaflocL noflyqrTb yAoBJIeTBoptrrenrnnfi crrr4Mor{, I{a RoTopo[{ BErrrIeJr ouraccrogrlrrfi
cleRTp reMlloro Hpaa Benepsr. B cnerrpe trMerorcs aMrrccflo]rubre lroJrocBr 391,4 it w
4278 A MoJreHyrr6l N,, xapanrepEBre IJrs cneRrpa nofiflpEErx custrtrit. A6conrorna.a
EpRocrB arlrx rIoJIoc flopfiAxa t0-2 epr/cu2'cex. IloaugrMoMy, ul'rerorcr raft]r(e rroJro-
crr etopot noJrorr{rlrerrruofi rpynnrr N2; cucreua me Berap4a-rtannana orcyrcrByer.
Taxulrt o6paao,l,r, cBeqeure MoJreI{yJrEr aaora B Hoquox{ ne6e Beueprr coortserorByer rro-
JrffpHr,rM clrtr]Jlrltlu, a Ire cBeqeur{ro Horrr{oro He6a. B cnexTpe ue6a Beueprr npi,rcyr-
crByor 6oar,moe KonrqecrBo Apyrr.rx oMrrcctroulrlrx rroJroc, oro)fiAecrlr4rb Koropbre rre
yAaJrocB. Atotr.tnrre illrrrrw orcyrcrByro?. O6qax EpnocrE cBeqeflr.rn r.re6a Beuepr,t B

rrgrlAecfir paa 6onrme flpfiocrr{ rloquoro ne6a Seunra; noryrraercff ocBerrleg]rocrB Jrr,trrrE,

B rrxrb paa cna6ee, qeM npr nonnofi Jlyne.

flnn wccnegoBanr{fl rpnett.recxlrx yciroBr{r,i ]4 xrMl4rrecnorc cocrana rrJrager-
HLIX aTMOC{ep CVlIIecTBeHiro noIyqr,rl,r, I4x 3I{LrcctroHHBIri oncrrp, T. c. cneHTp
co6crBeHHoro cleqeHr,ra arlrccrllep. tr4a ncex [J]a]rer roJrr,Ho y Bcunlr rrByqgs
oMr{ccrrorrr'rbrrl cleHTp arMoc{epBr - cncrirp cBerreHr4fl HoqHOrO He6a n ilo-
Jrflplrbrx cr4flrrr,1i{.,(o cux nop npflpoAa Srrrx cRcqe}Ir,rr,: }re Bnorrlc flc}ra. oll-
Halto lro TIoAJIeE{nr coMl-IeHtr4ro, qro o}rcpt'lrs cRcqenr.ri,i Hoar}Ioro He6a rr noJrap-
Hr,rx cr{fl}rr4pi B HoHeqr.roM crrere npe[craBJ]frer co6oii orrcprllro connqa. ITo-
STOMy CJre[yer o]rulAarr,, rrro BeHepa, uoryqarorqarr or coJirrrla BABoe 6onr,rne
SHEI]TI,II4, IIEM 3EMIfl, ,qOJI'fiHA I,IMETI, SHAqI4TEJIrIIO 6ONEE flPIiOE CBEqCHIIC AT-
Moc+epbl. Benepa oco6euHo 6narouplr;rrHa AJrrr arr,rx r4ccJrelonaunil e1qe rro-
Tol{y, rITo npl{ yBI{oN,r ceprle Mo}nHoIIa6JrIoAaTL Totlr{lr Ha TeMlroii CTopoHC Atr{cr{a,
cyluecrBelrrro yItraJrerrHr,re or fpr{oi{, []reBHor,i cropoH6r rrJraHe16r. flpn a,r.r,rx

o6croqrerr,crBax, HaH noria3blBaer pacqer Ha oclroBaHr{n frpr{ocrr1 opco;ra
flclroro He6a o}{oro Co.nnqa, flpnocrB rfona, na xoroprrir AoJr)fiHo trpoe]{rr{-
poBaTbcfl cBerleHrre Hoql.Ioro ue6a Beuepbr, cocraBlrT or{oJro oguoi,i Aec.rrTrlTbr-
csqHort flpnocrr.r AlreBHCro He6a BeHepbr. 0rot nerre6emurni npelleJr, orpa-
Hr4qI4BarOUrEr,i* BOSMOXTHOCTT. Ha6rro[cHuit HOqHOTO He6a BcHcp6r, Mo]rrllo
oroABr4Hyrrr r.ra [opfrAorr, nporrsBolltr Ha6rroAeHr{fl B B6rCOr{r4x r.opax, 4-5 riu
Br.rcorofi. Bu.rAy roro qro ctrer(rp rlior:a annaercrr HenpepbrBHbrM corHeqHbrM
CIIEHTPOT{, CJJCIIYET NPI4 NOIYqEHI4II CNEI(TPOB ]]OqHOTO TC6A IIJIAIIET
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flo,rrr,30BarEcfl BoSMolnHo 60Jlbueft Aucuepclrelt, r{crroJlr,3yfl AJIfl 3}tctroSrrqEu Bce

Aolycl'r{Moe BpeMfl. O4uaxo, Han roHaaarr orrbrr, aro IIoJr}nHo 6rrrr npenreneu

Ha6rrogeHrrl s re-reHue oAHoft HorIIr.

Bevepuue na6nro4enrn Beueprr n 1953 r., repe/I Htr)nHI{M coeAI4HeHr,reM

I aupena, 6r,rnr,r oco6euno 6narouprrrrrlrrlMl{. B cepegnne l{apra nplr yar{oM

ccprre, 6narogapa 6o.nr,tuou1, cr(JrolleHlrlo (oxono +tB"), Beuepa 6u;ra

Jlocryrrlra [,rrrr ua6.nogeurrir ol{oJ]o qaca rla reMrroM ae6e, 6ea trpl,r3Ha-

r{oB Bapr,r. I'la6nroAeurfl rrpor4BBo4r,rrlrcb na 50" pe{.ueHrope F(pumcxoft acrpo-
rpnenuecnoli o6cepna'roplln (c. flaputsaucxoe), B HaccerpeHoBcr{oM {onyce
c ol{B}rBaJrel{runlr r[oxyclur,IM paccroflHrler{ 24 ru (rtacnrra6 B" n ruu). B ery
nopy onpecrr.rrJe xoJlr\rbr 6r,rnn uompr,rrbl cl{erox{ rI IIpr{ He6onr,uoiu ceBepHoM

Berpe npogpaqgocrb BoBAVxa Ao caMoro roprlgoHra 6r,rna oco6euno xopoueii.
E{ conraler-u4ro, rreAocraroquoe r(olrrlalecrBo flcur,rx BeqepoB noMelrlaJro BLIITOJI-

HeHr,lro sceri nal,re.rerluoii ilporpaNrubl. B peayrsrare 6r,rn noryqeH ToJItHo

oArlH yAoBrrerBoprlroJrbr'ruft cuuuon [{B uapra rrpr4rroMolqr,rr{BapqeBorocrlenrpo-

rpa{ia (cuerocr'rna HaMepbI 1,:4.5, /Illcnepcl{fl Y I-Ir-150A/nau)]. CueHrp no-

ilyrreH Ha rrJracrr{rrxax tr4,nr,{opA 3euur c Dr(cnoarrur4eii i.r' s [peAeJrax ot 3500
go 4900A. B ror lfie [eub, trpl{ rex ?fie ycJ]oBlrflx, noryseu negogepnraunrrfi

cHriNron c or{crroar4rIu.eit LL*, !,alr,uetlmrae na6rtogenlrrl [poI{BBoAI{rI{cE, Tra

6onrrnou crenrporpar[e c ltaMepoir | :72 cu (cnerocrana 1" :1.2, ,ql{cnepcl{fl
22 Alw,t y 1{r) Ha rlrracrrlHxax tr4crtten }togax t03aF. Sxcnoauqnn ua6npa-

racr, B reqeur,le paga uoueli: t9 uapta 0h30-, 22 uapra LhL2*,23 uapta
lt'05"', 26 rvrapta t/'00*, 30 uapra oh27*. o6qan npo[or]ilI{rerlr,Eocrr, -ttt'L4!. Cuenrp noryqnrcf B plHrepBaJre 41"00 A - 6600 A necxomno HeAo-

AepxanrrbrM. 
-On'r'r,ruanbHafl 

ancfloa?Iql,Ifl [oJr]r{Ha 6r,ura 6r,irr oxono 7h-Blt'
ptor. culrtrox IrorJIoTI{JI BCe ocTaBaBIIIeCcfI gnn Ha6nrogeur,rit npeun. flonropr,Irr
cHrrMort Ha HlrapqeBoNr cnenrporpa(re He yAaJrocb, I4 B6IBoAr'I nacronrqeil pa-

6orr,r no cyqecrBy ocuoBLlBalorcfl rorlbno lra ognoii: cler(TporpaMMe; [pyrre
EBa Crlr{MHa r4cnoJIE,SOBaHLr r(aH HOTTTpoJIbIILIe TOJIbI{O B }IeHOTOpbIX BOnpOCaX.

I-Ioarolry IIBJlataeMLIe peByJIhTarbI cJre4yer cqlrrarb npeABapI'ITeJIbHLIMLI;

B OT[eJrr,Irbrx qacTIIOCrsX OHIr MOryT OHaSaTLcfl Omlt6oqttuuu.

CsuuoH tB Mapra rra HDapueBoM cuenrporpar[e noryqeH or tgh00-

lo 20rr00rz [er{peruor-o BpcMerrr{. Bsrccira Benepr,t HaA ropl,IsoHroM B Haqaile

ariorroaurlr,rrl 6nta 20", a B r{oHqe t0'. B MoMerIr cHlIMHa nl,rglluuli [oJIyAI{a-

meLp Beueplr paBHrIJrcfl 22".9, yron tpaar,r 6r,rn 130' u nJIoIrIaAr, cepra cocra-

nrana 0,tB ilrotqa[Il AItcI{a. I{enr, cnenrporparlra pacIIoJ]aIaJIacb no [IIa-
Me.r.py iltrr&Horri, flepneu[tlnyllapuo H ceplty. IIIupltra uIeJ]II paBuflnacs 0,035 uu.
Llacrr, rqerra 6r,ina Baxplrra qcpHr,rlr axpalloM, rla xoropr,til qerlrnoM rIpoeHTIr-

poBaJrcfr cepn. .Ftouqbl cepna 6uru,l pacuoJloll(eHhl Ha paccroflHl,Iu oltorro 3" or

Hpaa ar1paHa, neprregAr,rltyJlfpgor'o H IIIeJII,I. Iloarouy flpu B9BMo]I{HLIx Apo-

lnarrl{flx LIBo6pa}nel{Irfl Cepn IIe BbIxoAI{Jr 3a rlpeAerlhl eltpaua. Pacqeruoc

ilolroll{errue crclttlla l{pafl trIIcHa Ber.repr,r AOJI)fiEo 6r,uo noly'Illrblrt Ha pac-

crofHr{rr 20".0 or flpnor,o HpaFI cllenrpa {ona He6a. (Dur. t BocnpollsBoJlllr

EoJrytlsgllrrri HerarlrB, yneln.renrrlrii o 5.2 paaa. llony'11u1s, nenpepr'rnu;rii

colue.rgr,rir cilexrp $oua, aprtt-,crb r{oroporo rlo BLIcore cner{Tpa 6r,lctpo cua-

Aaer c yAaJIeHIreM or cepua. Ilonuas BLIcora cuexrpa paBlra 42".5.
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Xopouo BaMerHo, rrro ripr,rlrepHo na cepe[l{HC Bhrcorbr crrenTpa [ocrcrreu-
rroe rraAeHr{e flprtocrr,r tfoua napymaercfl: B/Iec}, [poxo[r{r BAoJIL Bcet'o cuertrpa

rrpepr,rBrrcraf lpaHrrrla. O.repnAuo, BTo olrltccrrclnnr,rii crrexTp reMFIol'o r{pag

Ir,rror{a Benepur, Har{JraJIrrBarorqur,icn B BI,IAe qerort Ha crlenrp {ona. Taxoii
oncnTp r.r cIe[oBaJro o]fiI,I[aTr,, Tarq rtalt rra caNfolr npalo pe3r{o yBeIII{qI4-

Baercfl ToJrtrII4rIa cBcrflIuelocll cJIofl. ,(ertcrnl,rrenbrro, orl{oltreHrle roJIIqI4rrLI cJrofl

Ha rrparc rr roJrurrrHc B ueHrpe paBHo 2 \/rR/h, r4e Ii - paAlrvcrrJlalrerblr4
lz - sbrccra arnrocrfeprr. Tanrau o6paaolr, npr,r neponlnor,i orsocnre"rr,uoii
Bbrcore aruoc(reprr noprrAr{a L/20 tpuocrb aMrrccr4r,HHoro cnenrpa Ha r{palo

,[oJr]fiHa 6r,rrr par B AecflrL 5o,nrme, rrcM B cpelluefi qacur [Ircxa.
tr{suepeulrn paccroauuli yuounnyrofi rpaHnqbl or flpr(oro Itllafl crel(rlla

garor 19". 0 n gnur-rnononuonorlr alacrtrl (). - 44004) c nocreuellHblNt yBC-

Jrr,rrrerrr{eM ilroro paccroflrrrrfr (npr yrreuutreHr{rr AJr}rHr,r nornrr) go 21,",0 6"'rr,re

), ,-- 3700 [. llonyuerrrroe pacc'r'oflH]re Becr,r\{a 6nuano coBrraAaer c pacarerHrrrr

rroJtolHer{I{el{ Rpafl Al{crta LT Ire ocTaBJrfleT co}4lre}rtrrg B Totvl, rITo Hat{}r [eiicrnu-
TeJrr,Ho troJryqeH c[er(Tp cBeqeHufl HorrHoro ne6a Benepu. E(porue rolo, xoA

aroro paccrofHr{fl c ,qnunoii RoJrHbI BrroilHe coorBeTcrByet o{r[enty aruo-
c{epuofi[rrclepcrrfl,,(ertcrurrerbrlo, AJrf yrtaBaur-rbrx AJrr{rr BoJr]rr nprr BBrcore

t5o na[ ropr{BorrroM, atuoc{epHaf Arrctrepcrrrr ,qcJI}r{Ha Aocrl{rarr 3", uo,q-

HrrMafl cep[ u oroABrrrafl crrer{rp r(pafl B nopornoBoJrrroBofi o6nacru. tr4ure-

pecHo orMeTr4Tb, qro Bo BpeN{fl rr4Ar4poBar.rr4fl, rrpr4 TrrIareJrr,r-roM paccMoTpeHr,rr4

rpoua nenocpel{crBcr{Ho Ha rqeJlr4, r{e yAaJro0b BaMerr[rb r'rrrrrar{r{x trpr{BHaHoB

Hpafl reMr.roii cropourr Aflcna Beneprr;orleBrtlluo, I{enpepr,IBI]bIIl cuerttp cne-
gclrrrff aruoc(reprr Becr,Ma cJra6.

FIa nocnpolraBe[eurroM r-rerarr{Be (t[nr. 1), cJ]eBa or r(opornoBoJraoBoii rr,r-

unu gy6nera naJrbrllrfl (K, ).3933 A) xopomo BI{Arra rolrnafl ilLttun rrorJrorqo-
nrrs Si ().3906 A). Cnpara B HorrocpeActnennoii 6nuzoclrtr or 0ror:r JrrrHtrr{ Ba-

r\rerelr reunsrit (euucouounrrii) yeenor: ).3914 A. 3ro carrafl rrprrafl rroroca
crc)r{rpa floJrflp]rbrx ctrnumfr., [pr4HaAJreHaurarr rrepBoii orpuqarerr,nofi cr,rcrerle

r\,roJrexyJrbr aaota (Nl ). Rropaa flprtarr rroJroca [oJ]rrpHr,rx ctttuvit, ilpLrHaA-

JTelr{arrlafl rome Ni , rlrMeer Arrr,rrry BodrIHr,I ), : 4278 A lr tarture upllcyr-
crnyer B crrenrpe r.rorrrroro ne6a Beneprr. ,(er,icreureJrbHo, ua t[ur, t cnena

orroJro rroJrocLr G ).4308 A, nu4ua rol-rnafl Jrtr:r-trrr norJrorrlelrlln Fe ). 4272 A.
Oxono erol1 .rnirurt, (-;npaBa, xopomo BaMerrra ytror\rfrlrvrafr aMr,Iccr{oHIra}r

rroJroca ),4278A. ,flnunrr BoJlr{ arr{x aur,rcclrii 6rr.nn uauepenrr oco6esrro rura-
TCJrbHo, r{ c rorlHocrblo Ao 1 A ouu coBlagalor c yItaBaHIrbIMn B[aqeHufrl{I4 Arlr{rr
BoJrrr fioroc rroJrflprr]rrx cnsur.ri.i. Taruru o6paaou, rrpL{cyrcrBrle MorleltyJl aaora

n arlrocrfepe Benepr,r floqrrr AocroBopuo. flolruuo BTr,rx AByx rroJroc, B crremrpe

Beuepr,r Br{AIro 6onr,moe HoJr}rrrecrBo El\{rrcclloH}ILrx yBeJrr{oB, oco6enno xopomo
Bar{errrbrx ea I-Ir' oxorro tt400 iy I4 B yJllrpa{uoncronoii aracrl,I cnel{rpa onoJro

.3700 a. Er,rra c4enana [or];rrr{a onpeAeJr}rrr, [rrrurr DoJrrl Bcex BaMerrrErx

Ha DTox{ ctreHTpe Dr{r{ccl{oHr{r,rx [oJroc. I4anreperurn 6r,rnn cqenarrDr rtart IIo opl4-

lI4IIailb}IOMy l{eraTlllly, TaH I{ [O I{O}ITpaCTI{pOBaI{H],INI, yBeIUqeHHbIM I(OII{flIt4,
qro rroaBoruno 6onee r{pr[rr{qecxrr paao6parr,cfl B BoaMo}nurrx rfororpar[r,r-
qecrrr{x ge{enlax. Peaynr,rarrr r,rBMepeHr{li rpeAcraBJieHb[ B ra6J]. 1. B nepnofi
cpa{e oroii ra6rlulbl [arrbr AJII{r]6I BoJIH B A c neponTnoli oulr6nofi 2-3 A.
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Ta6nnrla I

Cuenrp N, B loJrflpgblx crr.EIrIIJrx

3537,5,2 PG (1,2)
3564, 4, NG (2, 1)
3578, 10, 2 PG (0, i)
3582, 2, NG (1, 0)
3602, 1, VK (0, 10)

3683, 2, vli (i , i I )

3710, 2, 2 PG (2, 4)

3755, 4,2 IrG (1, 3)
:1767, t, \iI( (2, i2)

3805, 5, 2PG(0,2)

3858, 1, NG (2,2)
388/r, 2, NG (i , 1)

3914, 47, NG (0, 0)
39/t3, 2, 2 PG (2, 5)

3998, zr, 2 PG (1, 4)

11059, 3, 2 PG (0, 3)
4072, t, \/Ii (2, 13)

4092, 2, 2-PG (zr, 8)

4t43, t,2 r'G (3,7)
477r, 7, YI( (3, t/r)

21200, NG (2, 3)
zr2i8, VI( (0, 12)

4236, 6, NG (1, 2)

4278, 24, NG (0, t)
4320, 2, VI( (1, 13)

4346, 3, 2 PG (0, zr)

4535, 2, \/I( (3, 15)

2

2

2

2

J

2



-Ta6rr.r11 a t (npololtrcuue)

461.2-4616
4640
4652
4670

4710--4720 
1

4760-4780 |

4856

Co lrni,r r e.rrr,rr r,re

z-rBB0-zrB90

21986 - 5020
5068-5108
5184-5204
5224-5284
5292-5320
5360-5388
5480-5485
5608-56210

2

L

L

2

2

2

2

/IaHrrrJe:

2

I
2

2

J

J

J

2

/t652, 5, NG (1, 3)

1+709,8, NG (0,2)
4771., I, VK (5,17)
4836, 1, vK (2,45)

flanee, ao 6600 A, nonocr,r Ire rp ocJrexl.IBaloTCfr,

Ecnlr orgenblllle rroJrocrrl cJII4BaIorcfl, To coorBercrByrorur.re AJrrrrrr{ BoJrr{ o6c-
eAr4HeHr{ {rurypnr,ruu crro6RaMlt. Bo nropoit rpa{e npr{BeAeHa orIcHHa flpnocrrr
rroJroc / n rpex6aJrJrr,Hori uHaJre. Paayueerca, Drr{ .spKocrr4 o{eHerrEr B cpaB-
HEHI{I,I C flPITOCTbIO COOTBETCTBVIOUIIX AJItrH BOJIH {ONA. I.IO ETO O6CTOflTEII,-
cTBo IIe BHocI4T cyIIIecrBeHHbIx rd0naHteHldii, ral( naH B ET0M VqaCTr(e CIIeHrpa
flllItoCTL AOJIE{Ha MaJIo BaBI{ceTb or AJTI,IIILI BoJIHBT (Vnrrpa{lloJreToBbrii no-
HeU ctreHrpa rIoBbIIrreI'I R rlpnocrrr rrB-Ba peJreeBcnoro paccerrHr,rrr cBera BeMr{oi.i
arMoc{epoii). flogpo6noe IdayqeHl,re cneltrpa rronaar,rBaer, qro eMrccr4orrrr6re
yseJrnrr Haxo[frrcfl He rrao,qrroM paccroflHr.rrr or npag clen,rpa. floryuaer.cn
Brreqar,rreHtr{e, qro aMrlccr{fr npor{cxoAr.rr B AByx cJroflx aruocrpepr,r c pa3r.rocrr,ro
B6rcor onolro 7"-1.5", T.c. or{oJro 500 Hlr. Flacxorr,rto orBeqaer peaJrr,Hocrr.r
3To SaHJrloqeHtre, crta3arr, TpyAHo. Teu ne r{euee Arrfl rro;rl.rorr; ilfareprlarra,
Moryuero troMoqb oro)fiAecrBJreHtrro [oJroc, B TperEeii rpar[e ra6rr4rtbr, <<Ju>

yHaitaHa rrpuHaAJreHHocrb rroJrocr{ BepxHeMy cJroro <ft rnlr ur{}fi}reMv (-)).
Snax <-l-> oBHaqaer, rrro rroJloca HerrpeprrBrro BaxBarbrBaer o6a cJrorr, a tHar{
(+, 

- ) - pa3AeJrr,Hoe cBeqeHr.re B o6o[x cJroflx. flo4uepnlrnaet{, arro r{ DTIrr{
o{errHaN{ cJreAyer orHocr{Tbcfl c 6onsuroft ocropo)r{Hocrr,ro. Ars cpaBHeHr{a
B qerBeproii rpatfe Bbllrr{caubl [J]r{HI;r BoJrrr MoJreHyJrflpHLIx rroJroc aBora
cncrtrpa rroJrflpHBrx cUrflTrnir c yHaBaHIreM VcJroBrrbrx r{r{TeHcr{BHocrefr. s cti-
crcM trepexonoR [1 ]. flo;rocrr rroJrflpr{brx cfinHryir rroMerrleqr,r B o,r{}ry crporrn\r
c froJrocaMr{ cler(rpa Beneprr, ecJrr,r ux AJIr{Hr,r BoJrH coBrraAaror B trpeAerrax
TOqHOCTU I{31\[epeHrlii.

173

cnetrrp N, B rloJrfrplrrrrx cr.rErrrl'lx



Haz6onee flpnue rroJrocbr, ilepexrzcJlerrubre B ra6n. t, troATBepxr,qarorcfi

cJreAaMtr , xoroprreilrolfir{o ycMorperb Ha rreAo4eprflaurou t t -uzryrroM cHrMHe .

,(nn ronuorbr xapanrepucrunu cfiexTpa n ra6ruqy BHJIroqerrEr, HaH (coMu]r-

reJrbHbre AarrHbreD. eJre SaMerHBIe cJreI{bI troJroctro qeTBrpexqacoBoMy crrtrMr(y

c 6ommofi 4ucuepcuefi. Cuentporpa{, noropuM troryrreH gror ctrer{rp, Ee 66uro

BoBMolnHocrtr opuerrrupoBarr, tax, uro6rr rqeJrb,6rrna nepneHArutyJrflpHa

H ceptry. C apyrofi cropoubr, c 19-ro no 30-e Mapra (apeua troryqeutrfl cHr4M-

xa) nonyuuaMerp Beuepu Boapoc oqeub BaMerHo - c 23" go 28" 5. flpz
raHr4x ycJroBr{flx HeJTBBE 6uno ronyurlrr, cneHTp r(pagAr{cHa. Bce rne Ha ctreH-
Tpe SaMerHbr crytreHlr, coorBeTcTByrolqtre paBMepaM AtrcHa B paSHbre IHU
na6nrop,euzft. flo aruM cryrrerrrM tr Mo)nHo o6napynrrrr cna6sre cJlefibr aMrrc-

ctrorHbrx rro;roc, Haanaseu[e aroro cHtrMr(a 6rrno unoe; trpeArloJlaraJlocb

BbrrlcHtrTb Bolrpoc o cyrqecTBoBautrtr aroMrrtrx oMucctrourrblx lrnuft B ctrenTpe

Hosuoro ne6a Beneprr. ,(eno B roM, tlro HelpepHsrrlft cfier(rp {oua, na .xo-
roprrft goJr?fiHa rrpoexTrpoBarrcfl oMtrccuoHrafl ilfrHrfi.t 6yAer, trpofiopqtro-
HaJrr,Ho ,qr4cnepcr{u? pa3 B ceMr, cJra6ee {ona Ha HBapqeBoM ctreKrporpa{e.
Iloororr.ry JwtHnflt cpaBuuMaff rro ffpnocrtr c IIoJrocaME, BtrAHEIME Ea HBapqe-

BoM crrer(Tporpa$e, [oJrrfiHa yAo6no ycMarpuBarbcfl tro Buaqureilrnoft srrcore
cnexTpa. Hznanzx rrpuauaxoB aMtrccnoHrrblx aroMHblx ;rwnvfr. ue o6uapyme-
no. Her: tr cJrenoB caMbrx flpnux nvrtvfr. 5577 A r 6300 A xucnopo,qa, croJrr,

xapaxrepubrx AJrfl cBeqeHtrfl aeunoft aruoc{eprr.
IIa :ra6n, 1 srguo, qro, rroMtrMo orptrrtrarerrnoft ctrcreMrr troJroc asota

(NGD, B ctrer(rpe ue6a BeuepBr Becr,Ma Bepofruo trptrcyrcrBtre ntopofi rroJro-

mrarenruoftrpyurbr (2 PGD.florugrnrouy, cBeqeuue troJroc aroft rpynnbl trpo-
rTcxogtrr B HElnHtrx cJroffx aruoc{eprr. Cucreua BerapAa-[tatrJraHa <rVK>

cftopee Bcero orcyrcrByer B ctrenrpe Beneprr; orAeJrBEbIe coBrragetrrrfi [Jrzrt
BoJrE, BepoflTuo, cnyuafiuu. Taxurvr o6paaolr, cBerteHue ne6a Benepbl [o-
xo?fte Ha cBeqertre nonnpnuxlcnnanit, a He Ha cBeqentre Hoquoro ne6a, r4e

uau6oree trHreHctrBnbr rroJlocbl BerapAa-HaIrJIaHa E coBepltreulro orcyr-
crByror uorocrr Nf .

Bommoe r(oJrurrecrBo Apyrtrx floJroc, uara6onee flpnux E.xapanTeprrbrx AJrfl
crrer(rpa ne6a Beuepbr, He yAaJrocb oro?fiAecrBtrm. PeualotquM rrptr orolr(-

AecrBJreutrtr AoJrrnuo 6rrrr o6tscuerltre rpxoft rpytrtrbl troJroc B ulrrepBaJre

440A-4500 A uorcyrcrBtrfl norroc or 4500 go 4600 A. Stot xpzrepufi Aerraer
BecBMa MaJro BepoETHbIMtr BoSMOlnHbIe OTO)fiAeCTBIreIJ.frfr a ITOJTOCaME Or(rlCJrOB

ytIlepoEa E a3OTa, IItraHOM tr XJIOpOM. HeCMOTpfl Ha OTAeJILHbI0 SaMeqaTeilLIIbIe

coBtraAegufi AJrurr BoJrE [2]. Tarurrr o6paaom, rJraBEEre oco6eunocrtr cRese-

Hufi Hoqnoro se6a Beneprr ocralorca coBeprneuuo r{eflcHblMtr.

flpozaregerurre {orouerpzuecxue'j oqeHnu tronaaaJrtr, qro uureHctrBHocrl
rpr(zx uoJroc cBeqentrfi ne6a BerepBI cocraBJrfler onoJro 200/o vsres.czriuoctn

{ona. ,(rr trepexo[a n a6conrorrbrM 3uaqertrflM trtrrencuBuoctei 6rra cgenau

na 6o.nruoM crrexrporpa{e c uanoft xanaepoft clequaJlrublft cnuuox {ona
B cpaBEeHtrE Co ctrenrpou Onzrepa, cl{ffrblM na rofi ,fie BBICore. SrOr Csz}{og
IIo TexHr{qecHuM IIpuquIIaM ol(a3aJlcfi IIelptrroAIIbIM EJIff tr3yqeHtrfl CBeSeHtrfi

ue6a Benepbr I[ MoI 6rrm ucuOnbBoBaIIHbIM roIIbI(o AJIfl ylroMfiayroft qenr.
CneHrp {ona onono Beueprr 6rrn noryuellc gxcllostrqrer? o 23 narn., ctrenrp
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o4rrnanoBbrrvrlr. flpunrMafl AJrH artrx ancrrozugnir. (nracrnuxa 103 aF) [oxa-
BarcJrr, Illnapqmnnr,Ea p : 0.85, Mornno otrpe,4errurr, flpnocrr, {iona n paBubrx

AJrtrHaX BOJrE rroOrHOrrreHUrO H trOBepXHOCTEOft flpr(ocrtr ouurepa. B o6qeu
cBere troBepxrocrHafi flpnocrr Beueprr n 70 paa 6onrme noBepxHocrnofi ap-
r(ocrz trouurepa. It coxareHzro, B JMreparype rrer AaIrHBrx o pactrpeAerreHtrtr
EEepruItr B crrer(rpe Beneprr. trilnaeercs roJIBno rrErepecHoe yfiaBaHr[e gnep-
meAa Ira cyqecrBoBaEue sHaqtrrenrnofi Aerpeccutr n Vnrrpa{noJreroBoM r{oH-
qe cfiexrpa Beneprr [3]. Ocrasailocb cqzrarb pactrpeAeJreHtre DHepruE B Bu-
Auuofi qacrtr ctrefirpa louurepa r Berrepui oArrrraHoBbrM. Brru4cnerrHBre ra-
ntrM nyreM flpnocrtr $oua .I, rra KoropErft rrpoeHrzpoBaJrcfi npafi 4rcxa, no
orHortrentrro H rpnocru gneauoft eropoHBr Beueprr trpuBeAeHrr B ra6n. 2. B cpen
HeM llofiyrraeTcE pocT fpltocTu

{onac yMeur,meHr{eM AJrtrHbr Ta6nn\a2
BoJrHbr ! tr-z'e, B xoporneM co-
oTBeTCTBrfr4 C paotrpeAeJreHrreM

oueprr{tr cuexrpa ne6a na srr-
core oxoJro 15o ua4 ropzBou-
rolr. Tanrau o6paaolr, {ou, na
r(oropoM rloryqarcs ctreHrp
Hoquoro ue6a Beneprr, cxo-
pee Bcero frr,ltfl,lrcfr neza6e]fi-
nrru {ouoru or paccesurls cBe-
ra n aruoctfepe, a He or pac-
ceHtrfl r npu6opax.

flpurueu Arrfl Arrrlrn sonE 4000- 4400 A L/ I = 5000. flpxocrb BHyrptr DMtrc-

czonuoft rroJrocrr, r{an yraaar{o Bbrme,6yger n rrflrr, paB Meubrne. flonyuen-
Hoe qrrcJlo rraAo yMerrmzrr, err1e upu6nuaureJlbuo B [ec.Ers paa, .tro6rr or
flpr(ocrr{ Ha r(parc Ar{cxa uepefiur r( flpr(ocrrr B qeHTpe. Tanuu o6paeolr, ap'o

I{ocrb BHyrprr DMtrcclnourrofi uonocrr Horruoro ne6a Benepu s 250 000 paa
MeHrme ctrexrpa;rr,Hofr uurencuBHocrr( AHeBHoro ue6a. B HameM yqacrfie
cneftrpa xnagparurrft caHrr4Merp troBepxHocrr Coruqa trBryqaer B cexyrrgy
n t A uenpepbrBHoro cuer(rpa 7.8.106 apr. [4J. flpuaogn ero Buaqenrre H pac-
croflHlrro Benepu or Cornqa tr yMHo;flar ua alr6e,qo 0.59, noryurlr a6comor:-
uoe BuaqeHae flpr(ocrr ErreBuoro ne6a Benepbr, palruoe L .9.702 apr/ctnL. cen A.
Cnegoaarenbrro, flpnocrb aMr{ccuonuoft norocr,I Hosuoro ne6a Benepbl rntrplr-
nofi s { A uueer BHarreuue'0.8.10-3 epr/cuz.cex. florocu Nf ggfa u 4278 Ao
ItrUpUHa H0ropbrx cocTaBJIfeT, BepofTHO, HeCHOJTbHO aHrCTpeM, B HoqHoM
ue6e Benepbr uMcror flpr(oerb [opflAr(a t0-2 apr/crra2'cex. Tanona rl(e nptr'
6nuazrclrruo flpxocrb errax troJroc npfl ocBelrdenur ne6a 3eunr fio;r.EpnbrMr{

CUflHIIflM.A.

O6qyro ffprioc'rl HoqHoro ne6a Beneprlnpoqe Bcero oqeHtrrr,, rroJrrayfrcb.

roryqeHHr,rM BBrme BHaqeHtreM I : 250 000 ang flpr(ocrr Brryrpr{ anarccronnofi
rroJrocbr, Byleru cqzrarb, sro s ra6r. t urpuua troiloc 6ea yxaaautrfl cocraB-
rser 2-3 A. Or6pacrrBax noJrocbr rlHreHcuBHocrn \, troryqtrM, qro rrolrocrl
aal,reruoft uHTeHcuBHocr[ BauuMarorortoJrol/uncerociler(Tpa. Tarnu o6paaou,
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fipnocrb HoqHoIo He6a Benepu B rloJrropa MI{JrJrr{oHa pa3 MeHbItre ffll'
nocrlr ee AHeBrroro Ee6a. Hoqnoe ue6o Benepbl ocBelrlaer JII{Itrr, B trflrr, pa3

cra6ee, qeM rrorHafl Jlyua. C,te4onarenblro, ero spHocrb paB B unr],[ecflr
6onrroe flpnocrtr Hoquoro se6a 3eu;rr.

Errtt lloixeT, flBJIeHIIe treIIeJILHoIo cBeTa BeHepbI, o ItoTopoM ytroMItHaJII,I

Ha6"rrrogarenl{ nporrrJroro BeHa, cBf3ar{o co cBeqerrr{eM HorIHoro Ire6a r{ r{Meer

pearblroe ocHoBaHtre. Illnrepecno, qro trerrerbHrrrt cner orMeqailcfl FIe trprl Ha]r(-

AoM Hr{ErrreM coeArtHeHlrtr Beuepnt. Hanpuruep, BuuneHe IrB pfl[a alox Ha6JIIo-

AaJr elo roJrrno paa - s LB71' r. EcnncBerleHueHoqHoro ue6a Beuepbr - rrrrra

IroJrspHr,rx cmflHfril, To BoBMo)ItHbI cI{JIrHbIe I{BMeHeHI{E flpltocTll. flpu yneru-
qeHl{r4 }r{e flpltocrtr Ha tropfl,qox Ha6IIoAareIL cMo}fier BaMertrrl Hpafi TeMHoI,l

cropoubl Beueprr. B cngau c Brr{N{ rrHTepecHo orN4ertr{rb, rrro Ha HartreM crrllMlte

B CepeAtrHe AtrCHa BrlAeH r{aMeH Ha re }fie Bx{rrccrror{Hr're rroJtocbl, noTopble ycMar-

pl{BaloTcfl Ha Hpalo AIIcHa. flplt c:regymIleM 6naronpuarnou coeAI4HeHIrI,I

BecrrMa cyrqecTBer{Eo trolyrrurb crreHrpr,r HosHoIo ue6a Benepr,r B TeqeHI{e Bo3-

Molr(Ho 6onr,mero qr,rolra uoqeii. Momuo I{aAeflTbcfl, ,Iro raxofi Marepl{aJr Iro-

SBOIII1T IIOJIYTII{TI, OHOHqATEilbIIOE CY}I(AEHEE O CBEqEHtrU HOIIHOIO HE6A IT ilE-

trerrr,HoM cnere Beuepsr.
B aaxnro.renue aBrop rrpnuocl{r r';ry6oxyro 6raro4apnocr:t 3. C. Bpoa-

exor,i, nro6earro onaaaBmeit 6omrlyrc rroMotllb upu ua6,rmAellrIflx Ha pe-

{nenrope.
Mafi 1953 r.

"ilrrreparypa
1, il. A. X s o c r Ir rt o r. Cteqeurre Eoquoro ne6a. I'Is;1. AH CCCP,

r i e and R. S rn a I l. Ap. J. 116, 433, 1952.

2. P. I1 npc lr A. lefi4on. C)rolnAec'rnneflIre r'IoJrcrtyJIflpurilx

1.945.

3. M. N.79, Iteb. 1919.

4, A. y H B o rr r 4. (Duanna sBesArlhlx aurocrfep, U[1, 7949, crp. 42,

1948; W. Pel-

cueHr:pon, I,IJI,
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MOJIBI(yJI,rPrIOE IOIJIOITIEHT4E B OUOJIETOBOII TIACTT,I

CTIEHTPA BEIIEPT,I

If . A. Eost qtea

ocenr'ro 1953 r. rla 50" pet}"rrenrope I{pr,rucHofi o6cepraropnr 6r,rnlr ronyveur,r
crleRrporpar{rlu Beuepr,r, tloBBoJrrlBIrrre [porr3Bccrrr lrogpo6uoe (torouerpuvecr{oe cpan-
IrcII[e crenrpa Bcrreprr co crenrpoM Coruqa B rrr.rrepBa,rre 3800-6500 A. B npacuux
Jlytrax aril{ocr[epa Berreprr paccellBacr c.ner 6ea Barrer]rot'o trorJrou1c]rrrfi. C ylrenrue-
rlueM Arrr.rlrbr BoJrrltrr rorJrox{eurre rocrerrerrrro pacrer Ao 0I}5 rtpu].4540 A n o6ycnan.nr{Baer-
CrI TBepALIMII IIII'I EII{)(I{I,I[{I{ qaCTr{IIaIIII }I{CJIroIo rlugra. }Ia.rrnr:6.r. c ),4540 A, nOrno-
I]{cilr'ro pesr{o Bo3pacracr rr n ),3800 A yue.,Ilrrrracrca eu{e ]ra 1115. 3,4ecr o6sapyErc-
IIIJI IIBa I{al1Ta trIOJICI{yJIfIpIr}nx Ilo.[OC C Itpacr]Lrt{ oTTeneHr,rCtr{: \r:4372 + 3A U 1z:
:4120 + 4 A. 0rrlrr loxaer,rBaercrr, .rro (Flro.rreronoe norroruefir.{e B cnenrpo-DeHeprJ Mo-
JICI{ynflplJoro rpoLICXoxleltl.tr. ,I{ana [rlrepnpe?aqr,ra ynr,rpatfr,ro.rreroBLtx c[r.rr{r{oB ArrCHa
Bcueprr I{ Br,Icnaaalto flpeAnolroE{efir{e, qro o6rrapyxreunafi r,r}IoroaroMHatr aro!,IeKyrra
rtrpaer r: arrroc{epe Benepr,r raKyro rxe oc}roBrr}rro poJrr,, r{aK norxnnoii nap rra Beune.

B crenrpe HorrHoro He6a Beueprr npucyrcrByer 6oJrbrnoe RorzqecrBo
3Mr{cclr{oHHblx [oJloc, npr{HaAlleEtailU{x Her{oropoii cJ]o}r{Hoii MoJrerryJre. Be-
poflrHo, 3ra MoJreHyJra rlrrpaer cyrqecrBerrHyro poJrE B arMoc{epe Beneprr.
floarouy Molr{Ho oxrrrAarb, rrrc oHa flpoflBr{T ce6flHexoroprrr{ o6paaoM I{ B a6-
cop6q[ouHoM, r. c. B o6brqHoM, crrer(rpc gnennoii cropoubr Berreprr. Bngzuaa
qacrB clrel{rpa Beuepu MHorI{Mrr r{ccJreIoBareJTrrr{rr cpaBrrr4BaJracb co cfreH-
rpou Conuqa, [pn aroM rrr{rraxr{x rroJroc arrrocr{iepr,r Beuepr,r o6Hapyxeno ue
6rrno. O4uaxo 6orbrxoe HoJruqecrncl rfpaynroQeponux JtvHmft, oco6enHo
n rpraoneronoM r{oHrIe cneHTpa, I{cJraer cnerrrp croJrr, HepaBHoMepHbrM, qro
oareHr, rpyAHo o6napyxr,ru) rJrasoM rtrrrpor{ym MoJrer{yJrflllr.ryro rroJrocv. ,I{na urr-
flBJreHr{fl raHI,IX [oJIo0 Heo6xoAI,rMC npol{sBecrrr rlUaTeJrr,Hoc {roronaerpnve-
cHoe cpaBrreHr4e crrerrrpa BeuepH co cIIeHTpoM conuqa. 3ro lrccregoBaHrre
npeAcraBJIfler u caMocrorrerrblrr,Ift I{HTepec, [ocnoJrr,ny pacnpeAeJreHr4e oHep-
rI4I{ B crleltrpe Benepr,t ltorl{qecrBeHHo Hr4r{orAa He uByqarocb. tr43BecrHo roJrr,-
Ho, qTo Beuepa 6oree rxenrot.oqBeTa, rreM CoJIHUe (uoxaaarem qBeTa Ha
0|3 6onrure corlleqHoro), lr vro yJrbrpa$rdoJreroBr,rrlrroHerl ctreHrpa Beuepnr
sHAqITETI,HO OCTA6TIEH.

,(nn peureurrfl rrocraBJrenHoft Balaqu clemTp Beuepr,r 6r,rn cusr Ha 50,,
pe{rexrope I{puucxoli o6cepnaroprrrr ctrexrporpa{ou c r{aMepoft,,qaroudefi
'12 ftan. Itpr,rncn. o6cepBar., roM XII l1r



nuuefrHylo A[ctrel]cl{Io - 22 A/ttrtl y I1i. Fla6nrcgcuufl rrpot{sBoAanuu. 29,
30 ceurn6ps u 2 onra6pa 1953 r.- trepeA Bepxrrr,rr,r coeAr,rueHlreu. flnorqa4r
ocnerqeuuor,i qacru Ar,rcxa B ero BpeMfl cocraBJlrrJra 0.87 lr [oJryArraMer]l
Beueprr paBr'rErJICfl 6". Bcelo 6rrno noryueuo 15 cnenrporpan,rM rrpr{ mtrpr,rHe

rqenu 0.025 [4N{ rra ]rJracrl{rrxax cpe,qucli qyBcrB[reJrbr-rocrrr (Ar:r[a I4ilonan)
c 0ltcno3rrqtrfll,lllor20celt. 4o t0 uun., .Ito6br uMerrr orr?rrMaJrr,I{bre trJrorH.ocrrr

rro BceMy crrer(rpy (6600-3800 A). Br,rcora Beuepr,r Bo npeMfl ua6nro4enr,rrl
6rr,ra ortono 25o. I{axrAoe yrpo, tepe} 3t/z qaca nocre Erux na6nro4errrrr)i,
c rofi rxe arrfiapar'ypofi u ua?ex]Herrracrl,IHr{ax cHuil{arrcfl cnertrp Connqa, na
Bbrcore Benepsr - c roqHocrrlo Ao troryrpaAyca. flplr na6nro4eHlrnx Connqa
6onrmoe sepr{aJlo pe{nenropa BaHpbrBaJrocr, 4narfparrrort c 4neuaAqarr]ro or-
BepcrrrfMl4 Ar,IaMerpoM B rrnr, pacuoJloxrelrHbrMr{ raH, .rro6sr cpe4nuf,r xoA Jry-

seli s anuaparype coorBercrBoBaJr xoAy nyveri trpr{ rroJrrroft pa6ore BepxaJra.

CHzuHu Cornqa 6r,rnr nonyuelrrl c Dnc[o3r,rqrrflr{rr or 0.1 lo 0.5 cen. (Dolo-

Merpuqecnarr mr{ara (c'ryuen.raraa rqenr) rroryqailacb c npoMe]r{yrosnofi anc-
roanqrer,i, [opfllIxa 10 cen. Vcrolts[nas flcHaE noroAa B rreprroA na6rro-
4ennfr AoJrEHa 6r,rra o6ecuequrr, xoporuyro c[orouerprrqecxyro npuB.rrany
cner(rpa Beuepr,r H cner(rpy Connqa.

3a xaxrArrft neHr, Ha6JrroAennii ryqmrte clenrporpauurr 6r,rtr o6pa6orauu
ua rr.runpo{roroMerpe Monrs. flpnocru ctrerrrpa Beueprr cpaB}rr{BaJrucr, c flp-
Rocr.EMr{ coBeprtreHuo rex E{e AJrr{r.r BoJrH corueqHoro ctreHTpa. ,(nr yuenr,-
meHtrfl Bilufrrrfr omu6on uuHporforouerpa r.r HeroqHocreir xapanrepr{crr.r-
secxoii Hplanolt cpaBlleHr.re nporrBBoAIlJrocb B HerrpepbrBHoM crrer{rpe, Brre

{payuro{eponrrx rnuurl. To.rxlr nr,r6nparlrcr BoBMo}r(Ho 6oree sacro rt B u:u-
TepecHbrx yqacTHax cneHTpa oTHocureJrblrr,re flpnocTtr r{3MepflJrr{cb rrepeS

2-5 A. Cno[rlas Hpr4Bar BCex r{BMepenuii upegcraBJreHa na {ur. 1.3gecr, uo
ocu op/u{Har orJromeur,r AecflT[qubre norapra{ilrrr fipnocrrr Beueprr ro orrro-
rtrer{rlro H flpnocrl{ Coruqa: lglg llg. Taxrau o6paaonr, ara npr{Bafi nepeAaex'
rorrrrrro cBoitcrBa aruocrpepu Beuepu - ee cererrrrlBr.roe uourorqeHr{e. I-Iy;m-
[yHnr nar6pau c reM pacqerou, uro6rr HprrBafl BoBMo]nHo ryqrue Boclpor{aBo-

[rrJra MoHoxpoMarr{qecnoe arr,6ego Ber.repr,r. ,(efrcrnurenr,Ho, corJracno I{eft-
uepy [1J, ezayanr,rloe am6eAo Beneprr -4r, coorBercrByroruee ). : 5500 A,
panuo 0.76, lgAu:-9.12' gna {rororparftt.recxnx ,nyveg (). - 

z*500 A)
lSAp:-0.24. B arnx AJrr{FIax BoJrIr uam rparfult Aaer coorBercrBeHHo:

-0.10w-0.25. Tanranr o6paaou,Hpr{Baflrprar. 1 Aaer npoqeHr Br,rrtreArtreir ua
aruoccpeprr Beueprr aHepurr,I [o orHorrreHrrro r( aueprr{tr yuanmelt. Cre4yer
BaMertrTl. qro trpu rrdgr,rpoBarrtr[ clenrp Beuepnr He pacrflrr{Bailcft tr nocrpoeH-
Irafl HprrBarr fiepeAaer cnoricrsa qer.rrpaJ]bHoit .racru Artcna. Taxulr o6pasolr,
HptrBaf {zr. t Mo}fier He BrroJrue crporo coorBercrBoBarr, xoAy MoHoxpor{arr{-
qecnoro arr,6eAo c Anunorl BoJrHbr,

Etpunar r[rar. 1 tro]sa:brBaer, qro Hpacur,re flyqu rpaHTr,rqecnn He IrolJro-
slarorcfl aruocrpepor,iBeneprr: B AJrr{Hax BoJrrr oxoJro 6500 A ilpor{dxo,{rrr uorrrrr
qucToe paoceflHrre cBeTa. c yrrenr,meHrreM ,qJrtrHbr BoJrr{br troflBrrgeTofl He6orr,'
moe, oqeHr, trJraBrro pacryrlee [orJrorr{eHr{e. Jlorapnr}na flprrocrz cnenrpa Be-
rieprr Szuenuracrcrr ua0.20(0i 5) upu ilepexoAe or ). 6500 a H ). 5100 A. B un-
'repBarre 5100-4540 A louror{eHr{e npaxr[qecnfl ocraercfl HevBMeHHrrM,

178



lroL:JIe aleIo HacTynaeT pc3ltoc yBeJII,ItIeHr{e flo]rJ.rorqeul4fl, coBepme]rII0 l,IILor'(i
xapar(repa. Or gnnnrr BoJrubr ),4540 A n go i,3800 A flpnocrr, naAaer erue lra
1T5. S4ecr, am6eAo Beuepu cocraBJrfrer roJrrrr{o 0,12. Oresn4no, ,Urfr
).>-- 4540 A uornorqerrl4e Bblar,IBaercfl rrr;rreBr,nrur qacruqanrra (rnepAr,rl{r,r r{Jr-r,r

mn4xlanrra) )I{e,rITOto qBcra. Pcartoe }He naAeHr4c rrpnocrr,r n t[lronerono],{cuer{Tpe
(). < 4540 A) uonyuaerca B peayrErare rr{orenyJrrrpHor.o rorJroxleuua. fleli-
crBrlreJrblro, r{an Br{Jrr{o r,rB nplrBor,i, n Brou yrracrr{e crrertrpa o6napynruea-
rorcfl ABe rroJrocbl no r-JrorrIeHr4f 0 peBr{?rMr{ r[troneronuuu HaHrar,rn:
)t :4372:]_ 3 A t\ l.r: 4120 1- 1r A. 3r'u I[Be rroJrocbl noryqalorcfl rro Bce]vr

I
I

4322t3i
',//zlt 

c fr

u00 {500 [000 5500

orr' 1' 3anrrcruoctr,.;?,H?'f,iff,;'"iffi#.,1;#;iJ':L'"fJ^t;r' or rrrrr,r'r Borrrrr'r

clleltrporpauuau 6ea ucnrloqeHur. flotocrr BTtr He rny6oxlr: crrasox noraplr(tlra
flpltocrl{ n6,nraarn r{arrra cocraBJrrrer roJrr;r(o 0.02-0.03. OAnano ux peaJrrr.roorr)
noATBeplr{Aaerctr cABI{toM no flprtocrl{, Ao rr [ocJre rtalrra, 6orr,mux yqacrrtoB
crrenrpa, B r{oropbrx 6trro usuopeHo MH0IO Toqer{. Paccuarpznafl npocro rJra-
3OM CneHTpOrpaMMr,r Beneprr, Mo?rrHo SaMerr{rB oco6ennocrb ctreHrpa s6n[l:u
itrrrx narrroB B cpaBHer.rr4r4 c coJrHeqHLrM crrerrrpou. flonoca 4372 A rraxo,t{r{rcfl
n 6onee 6laronprnrHoM yaracrne crrexTpa I{ Jrerqe ycMarprrBaercfi, qeM rroJroca
4720 A, rAe Mernaer 6nnaocm FI6. flonoca 4372 A xoporuo BaMerHa lra perr{-
crporpaMMax r.r 6eg usuepenuft. rDur. 2 nonasBrBaer ABe pertrcrporpalril,rEr
crlcltrpa Beueprr onoJro groii nonocr,r B cpaBrre:r.:u,u c coruerrHrrM crrenrpoM.
Contre.Inbrii cfier{rp B[ccrr IrecnoJrrno [rrorrree clexrpa Beneprr, a rroroMy Me-
rrce ItoHTpacrur,tr,i. Tei"r rre MeHce Jrerrto y6egr.rrrca, arro B cnenrpe Berrepr,r.
clrpaBa or Kallra 4372 A, geiictnnrenblro cylqecrByer rroBbrrneur{e rrllr{o..lrr{
cllertrpa. Han'rr,r DTr{x floJroc, Bepotrrlro, oqelrb peBItI{e. Ho ru.rnoc-r onpeAero-
Hrre r{x AJrr4H BoJrrl Sarpy,qHfeTcfi JTmH.r[ftrt{u corHeqHoto cneHTpa.

flony.lsllHrre peay;tbrarBr rronaahrBaror, qro e armoc{epe Beueprr, rro-
r{rrMo yrJreHrlcJrorr,r r{ MoJrenyrbr a3ora, npoflDJrflrouleftce6s B cnexTpe HoqEot.1)

ue6a Beuepbr, oqer.rr) cyqecrBcrrHoe sHarreHtre prMeer lrer{oropaf Apyrafl MoJre-
ltyna. Bepoflrr-ro, aro MHoroaroMHaE opraHtrrrecxafl r{oJrer{yJra. ,(na ce oupe-
IteJreHrrrr cyrqecrBeHlro IIpoAoIl]Ittrrr, rporouerplr.recnoe r{3yqeH[e cneHrpa
Bencpr,r n ynrrpa{IroJreroBylo o6Jracm, c reM .ro6br uariru 66nsuee rr}rciro

naHToB. Cyrqcctnenno tanlrte uogpo6no r{Bytrr4Tr, ee aMrlccr.roHHr,re troilocbr ro
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cBeqIeHI{ro HorrHoro ne6a. I{ coxaJreHtrro, B }ra[reM rroJryrlap[n aro r4ccJreAoBaHtre

Molr(Ho BbrrroJIHI{rb roJIr,Ho secHoii 1956 r. ,(na oromgecrBreHrrfl MoJTer(yJrBr

MolnHo nptrBreqb erle HeHoropbre r{rraarauecnlre coo6palxeur,ra. B 1927 r.
Pocc, ua o6cepnaroprn Maynr Br.r;ucon, roxaaaJr, rrro [eraJ]r{ na 4ucxe Be-
Hepbr rroJryyarorcfl roJrr,Ho npll r[ororpar[uponaurlr n ynrrpar[x{oJreroBoM
csere [2]. Vnrrpa{lronerosr,iit {nnr,rp Poccailporycnarr ).< 4000 A npu ua-
r{ctrMyMe npoaparruocrl{ ol{oJro 3600-3700 A. Cna6ue AeraJrr{ noilyqarucrr
vr c cvla.nr rpu.nrrpotu, nponycl{aBlnlrM cBer or 4000 no 5000 A. C rrpacurru
z uu{paHpacHr,rM {rmrpou Hr{Har{I{x gerareli o6uapyrxeuo ue 6r,rno. IIp,
corrocraBJreHr{r{ orr{x AaHr.rbrx c xpr,rnori r{rur, 1 craHoBr{Tcfl oqeBr{AHr,ri\{, rrro Ae -
raJru Ha Arlcr{e Beuepu [oryqarorcfi ToJ]br(o B peayJrbrare rtaMeHeHr,rrr co[ep-
)r{aur{fl namer,l Her{BBecrHol,i uoreHyrr,r. fIogo6nurt a{{enr na6nro4an Heiirep
n uu{paxpacHrrx rroJrocax COr. Cornaclro [teftnepy, Drr,r rroJrocb] ycrrJruBarorcfr

B HeKOTOpbIX MeCTaX Atlorta [J]aHerI;I tr MeHflIOT CBOrO r,rHTe]rCr{BHOCTE B SaBrr-

cuMocrr{ or (rasr,r [1J. Tenepr cHr{N{HaM Pocca. Mo}nFro Aarr] npocryro r{Hrep-
rrperaqr{ro. Teuuue, r{BMeurrroqflecfl rrrrrHa Ha cHr{MHax Pocca ilpeAcraBJrfror
Mecra arMocr[eprr Beuepu c troBr,rueHHbrM cogep]naHr{er{ Her,raBecr}roii uone.
ItyJrr,r. 3ru nnrlra pac[oJ]ararorcfl Bor.raJrr,Ho, BAorrb npeArroJraraer,roro ortBaropa
rrraHerbr. llolnpur;re o6nacur rrraHerr,r BbrxoAflr oco6euuo nprrlrun . fIoBr4Ar.rMoMy,

co[eprr{aHr{e r,roJrcr{yJrbl n aruocrfepe BaBrrcrr oT Tcrrfieparvpr,r n c ro]rr]neHrleM
reMrreparypr,r co4ep)fiauple MoJIer{yJrr,r yN{eHbmaercfl. Torga r{o}r{Ho o}fir{Aarb,
rrro r{a 6onsmrx Bbrcorax coAepx{aHlre MoJrerryJrr,r 6yuer r{eHblrlprM. C,reAo-

BaTeJTI,HO, r(paff Arrclta [oJr]rtHr,I 6r,[r cnernee u nflTrra I{oJr}r{IrbI J]yalrtre ycr{ar-
pr4Barbcf B qer{rpe ArrcHa. 3ra napruna r{ Br{Arra ro r[ororpar[uu Pocca. Vuerlr-
lreur{e coAep}r{aHr[fi N{oJreKyJrbr c rra[eHrreM TeMneparyl]br, BepoflrHo, cBflBarro

c [epexoAoM ee B Kor.rAerrcupoBar{Hyro rfaay. Bo:uo]HHo, rrro ranur,r nyrer{
r4 COSAarOrCfl qaoTr{qbr, o6y,:nonlEnarorqrre [orJroqerrr{e 6onee gnunHr,rx BoJrrr.

VIz paaBlrrr,rx Hrrlne coo6panrenr,rrl o6 o6rqeu crpoclrr{I{ aruoc{tepsI
Beuepr,t Molr{Ho Sartrroqr,rTl, rITo aroT rrepexotr B rtor.rgeu0rrpoBar{}ryrc

{aay [oJr]rrcrr npor{cxoAnrb rrprr ycJroBr{flx, 6rr,rertr.rx r{ ycJroBIrrIM rtorlAeH-

caur4r{ BoAflHoro [apa. EcJrr,r Br;rcr{asarrHr,re coo6panteHr{a cnpaBeAJrmBr,r, ro
uafigennaa ilroJrenyJra 6yner onpeAerrrrrr rroroAy Beneprr, nogo6no rolry
r{an BoAflHor:i uap onpelleJrfler noro[y 3eurlr.

floroga Beuepr,r AoJrrr{rra 6r,rrn csoeo6paaua eqe r.r3-Ba oco6erruocreft o6-

rlero crpoeuun aruoc{reprr. OcranoBrrMcfl orAeJrbHo Ha eroM Borrpoce. flpexrge
Boero Bblrrr{cJrrrM rrpr{ florfoulrr npunofi rfur. { rrorHoe norl,IqecrBo gHeprIrI4,

Ba4epmr{Baenroe aruoc{eporl Beuepbr, cqrlrafi, vro n nrlrfpanpacl{blx Jryqax,

Har{ Ir B r{pacHrrrx, aruocrllepa Beueprr paccer,rBaer cner 6ea BaMer}roro rrorJlo-

rrleHrrfl. Vuuoxag pacup0/{eJrelrr{e Dlreplrlrr B coJrHetIHor,I cleHrpe ua (t - -4r.)

tr npol{BBoArr I4HTerpr{poBaFIIre uo l(Jrrlua}r BoJrH, HaxoAIlN,I, .rro Beuepa ga-

Aepffir{Baer 200/o ta\atorqeii pa4uaqrur (Anflua BoJrrrbr r\,raHcrrMarr,Horo rrorrlc-
rqeurra DHeprr{r{ paBHa 4200 A). Tanr,ru o6paao,r,r, reuJloBoe anr6cgo Beueprr
paBgo 0.80. llecuorpfi Ha ro, rrro Benepa noryqaer or Conuqa BABoe 6oltme
aHeprr{rr, ueu 3enrJrfl, rtorflqecrBo r,rcnorr,BoBannorYr aneprrrr,I Ira Bencpe B rloJr-
Topa paBa MeHr,Itre, qeM Ha 3eune, nocHoJllrty 3eurg rIMeer r{aJloe reflJloBoe

anr6ego, paBrroe 0,40, TaHunr o6paaolr, s{rpextunuafl reMneparl,pa Beuepr,r
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'l-

AoJrE(Ha 6r,rtr, 
" VTS paaa MeHLIxe arprfexutnuoii relrueparypr,t 3enrru, pan

nofi - 30o. floryuaerca gln Beuepr,I 7rl : -50o, B xoporxeM coorBer-
crRr4r4 c paAnoMerpllqecnr,rN{r,r r,r3Mepe}rr,rflr,rr,r. Teuneparypa crparoctfeprr"
,Ir. e. reMneparypa nepxuerl I'paHr,rubr a'iuoc([eprr, rro]ncr 6r,rrr, uaiilerra AeJre-

.1 ,

HI4eM Brorl reMrreparypw aa y/2 : Tu : -90o. leolterpl.r.Iecl{as ?oJrIIIIaHa

crparoc{tepbr onpeAeJrflorcf yoJroBrreM, rlro ec oilTl{qecltaa lny6rana B Terr-

JroBbrx ry.rax co6srneur.roro urilyqeur,rfl rrilar{crr,r i. .-- 10 p paBHa 0.2 t3 1.

lIa 3erme ?crrJroBr,re Jryrrr{ rrolJroulaer Bo/Ifl}ror,i uap, na ISencpc E{e [orilorue-
Hr{e rrpor{cxoAr,rr B ocHoBrrbrx aracrorax COr, criagarorurrx 6otsmofi a{ir[exrun-
nrrri Hoo{rtfrrul{eHr IrorJron{e}r}Ifl Brrx nyt1sfi. floerouy c'r:parocrlrcpa Beuepu
r{Meer Hr4qro[ruyro lry6lruy (npanrnuecnr{ orcy'rcrByer) r,r no.r'rra cpaay Haqr4-

Haercr rponoc(repa. B l'pouocrliepe npoucxo4nrr nolJrou{er.u4e conueunofi pa-

lrraqrrr4 r{ r,rAeT Bo3pacraHrle reM[eparypr,r c r{oHBerrTr{BHr,rM l.panrreHToM
.- 10 rpau/nlr. Beponrrro, s 6nuaxrax lrutfpartpacHbrx flyqax oHeprrrfl Coruua
rrpolrr4nacr n arrrrocrpepy rny6xe Bcero. Iloarouy reMrreparypa f 30o, uafi-
Aer{}rafl Aleneu lr lepq6eproM rro crpyrrrype lru{paxpacubrx rroJroo CO, l4l,
/IoJrlr{Ha 6rrrr, 6nuarta x r-rar,r6ortrueii reMneparype, cyruecrByrorqei,i ooo6rqe
n a'rnroctpepe Beueprr. ,{eircrurrenrrHo, Htrrx{e cJrofl, r.rlc 3aAep[{raBarorcf coJr-

HeqHr,rc ryqrr, r{acryraer ycror,iuranan 14BorepMrrfl, rrpo[oJr?rtarcxlafcf Ao
caruoi.i rroBepxuocrrl flrrar.rersl. Jlerno BUAerr,, qro rtoHBer{qr{fl B arlzx cJroflx
HeBo3Molr{Ha. B rpouoc{repeBerreprr nepenaA rcMneparyprrnoryrraercfl pnB-
urrnr 120o. Cne4onarenrno, roJrrrlr,{Ha rpouoc{epsr IoJr?r{Ha 6urr nopngxa
10-15 nr,r. Cornacuo AAenro u Cnaiirfcpy, lru{paHpac,Har pallr4arlrrfl Aoxoltrr
,t1o rry6rar.r, r'Ae rrapurraJrr,Hoe AaBJreHr{e CO, cocranrrfler Aecrrryro AoJrro ar-
uoctpepr,r. flomroc [aBrlerrrlc Bl{ecb, Beporrrr.ro, nopflAr{a olnort aruocrlieprr.
Onuano arr{ cJror{ orr.rocflrcn y}fie r{ rrBorepMrrrrccxor.i 3oue, o r,ry6r,rue xoropofi
peurr4reJrbHo rrnrreto lre rdaBecrHo. Mrr eu4ralrr, qro arl{ocr[epa Ber.repbl ortrIr4-
qaercfl or atnroctpeprr 3eunu reM, rtro na BeHepc B rrr4?r{Hrrx crorrx He rrpo-
r'!cxoAr,lr r{oHBenqr{r{: Ha noBepxuocrrr rrJraHerr,r aruoc{epa ycroii:q[Ba, TeM-

rreparypa Aepx{r,rrcfl or{oJIo + 30" c ue6orrmlrMfl cyrorrHrruu xone6anlrqun
r,I cloAa AoxoAI4T rurus cna6oe cyMepeqHoe ocBeulenue. Bce lr{e flBJreHrrfl rro.,

I'oAr,r paBbrrplrBarorcf B BcpxHrrx cJroflx aruocdreprr. Boauolxuo, qro HafrAeH-
Iroe HaMI{ oqeHr flpltoe cBCrreHI4e Hoql.roro ne6a Beuepbr Bbrar,rBaercg arMo-
c{iepurrura paBpflAaMr.r (rpoaaun), nporrcxol{flrrlr{Mr{ B caMrrx Bepxrrr{x cJroflx
ee aruocrpeprr.

Jlureparypa

1. G. P. K u i p er. The Atmospheres of the Ear[h and PlaneLs. Revised Edition.
2. F. E. R o s s. Photographs of Venus. Ap. J. 68, 57, t928.
3. H. A. It o e rr p e u. O ryueaou paBroBecr{rr aer'ruoft atrraoc(feprr. Tpygu Cone-

rqagr{n tro trByqeEflro ctparocifepx 1934 r. me,q. AH CCCP, crp. 453.
4. A. Ade1.Ap.J..86, 337, 1937.G, Herzberg, J. R. Astr. Soc, Canada45,

100-123.
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HAEJIIOAEHIITI MAJIbIX TIJIAHET B CIIN{EI4BE B t9b3 r.
fi. O, ilIaiiu,

Ha6nrc4eHr(fl MaJrbrx rrJraHer BeJrrrcb Ha acrporpa{e p lltsyMfl r(aMepaMr4
(120 uu) Ha trJracrrruxax tr4cmreu-E(o4ax 103 a. - O' I - rpe,qBapr.rreJrbrr6re
TeHyqr4e HoMepa HoBbrx MaJrErx trJraHer, nafi4enurrx a czMeraae. .(na uexo-
TOpErx MaJrbrx rrJraHer pasHocrr{ o - c He AaHbr r{3-3a orcyrcrButr a{enreprg,
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