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BEJIHRAH RHH]:"A HPHPOIIH

- 3nespoe mebo — Bmmmranpﬂpom Rrocyumeenpo-
wcﬂ-, HOpeA TeM DACEPONTCH HECMETHHE COKPOBMUIA ORPYRADINOTO
sac Kocaoca, Hemoceamennony s COKpOTH ACTPOHOMME JAste TPYA-
B0 cefe NPeACTABMTH, KAKOS GOTATCTBO MATeDRANBHEX QOPM, Karoe
Homciommumoe TOpYecrs0 IIPEDONH CHPHTO 33 TOME SAMLICAOBA-
THME YSODRME HS 9Bedjll, HOTOPHO JDEBHHO HASBANE COZBCSRWAMM,

Ha nporsmenus RBex0op AOJE NOGOBANECE X HABYSANK 3BOBNHOS
nefo —onmo ms menmsaimmx spexmm Hpmpomst. Ceituac,: rosopa
* caopaMn  IlmoXKOBCKOro, HACTYNHNA ¢3pa NPHCTAALHOTO E3YYeREA
moGas, HocuuveckNe DogeTH NMpHGAESHAE X BAM SRZAH, # TERNOpH

. JaXe 76, KYO JIANeK OT ACTPOROMHEN, XOTAT HO TOAbKO X060OBATL- -

©A 3Be3AHHM E60OM, HO B HOHATL HCYHHHEN CMLICE OT0E KAp-
THHH, ..
- 3panue coueanakmaaﬁm acTpoRoMuE. (OHO COBEDMIEHEO He-
" ofxomEM0 B ANGHTENI ACTPOHOMEE H TeM (0168 ACTPOROMY-CIGIHE-
-amery. Kar neposmomuo npemcrasurh cefe reorpada, He smarmmero
ofmmx seMHOro rnofyca, TAK HEMECIEM H ACTPOHOM, oyTaImAicn
B 3BEINHEIX yaopax mela.
A Tex, KTo XOpomlo SHAKOM ¢ ceammm ‘2 HX- pacno.nome-
- @MeM 0O OTHOIIOHMI) K rOPHSOHTY B DANEUHNE MOMEHTH CYTOK M -
TORA, SBESAE MOTYT CUYRHTH, OTIHMEEIME OPHEOHTHDAME, IO3BOAA-~

', JON(MMH HAXORHTH CTODOHH TODHBOHTR B HEZHAKOMON MECTHOCTH X

“Asze npaAGIMMEEHO ONpPeAeRAT> MOMEHT BpeMenu. Muemmo ero 06-
CTOATEABCTRBO NOGYAHIO JPEBHRX DHAMATONHHO H3YIATh SBESJHOS
#e¢6o. B mamm Aum MeTONH OPHEETAPOBKM IO CO3BEBAHAM JIOJKHEL
OHTh XOpOMIO HSBECTHR H TYPHCTAM, H DASBOMMHRAM, H MOPAKAM,
B NEeTIAKAM,~ KOPOY6 roBOps, BCeM TeM, AlA KOrQ SEMHHE OPHeH-
THpH MHOFAR MOTYT OHA3aTLCA mepeficrsemmmmu.” Xopomro 3darh
€03Be3MIHA ANIKHE TAKAKEe HAGIOIATENH HCKYCCTBEHHKIX COYTHEKOB
© -3eMJAH U JPYFEX KOCMEYSCKHX JNETATONbLHEIX aNNapaTos. )
G 2eMEHOD NOBOPXHOCTH B KUEAKE NaHHMIE < MOMOHT RpeMenz.
MH BUJMM JARIIb LONOBEEY 8BedfHoro Heba. KocMoHABTAM, COBEP-

o . | K s :



maromuM noXer ¢ Semmn mHa Jlymy, npepcraer mEas kapruna, Beu-
HEle MARAMAQTH HCIE3AT. Hx wmecro sapEMAeT BceolbeMIbIEee,
oXBATHBAKMee Habmomareasa ¢O BCeX CTOPOH, YePHOS 3BE3NHO® He-
Go. flcmo, aTo B Taxod ofcraROBKe 3HaEHe cosmeszmii eme Gomee
HeofxomuMo, WeM Ha 3emie, B fanpHAX XKOCMHYeCKEX Ioaerax
2Be3NEl CTAHYT OCHOBHEIMH ODHEeHTHDPAMH. .

OcoferEO0 xopomlo snesfgHOe He(o AOKEH SHaTH T, Kro BaHH-
MAOTCH NOMCKaMm Hoselx koMmer. Horda cpemm muo:kectBa chabo
CBeTALIRECA SBEBJOYCK TOABASAETCA KpPOITeYHO? TYMAHEO® NATHSIDI- .
KO — HOBasg, HEBHAKOMAA KOMETa,— €e JEerK0 CHYTATh ¢ NAIOKHME
TYMAHHOCTAMH, YCOUBAKIIEME He(0CBOR. -

Hepemxw ciryuam, KOTAa He CHOMEANMCTH-RCTPOHOMBL, 2 a0da-
TeJH ACTPOHOMHE NEPBHMYN ‘3AMETANH MEOMANAHHO BCIHXHYBIIYIO
B, KaKOM-HAGYNE: CO3BeaZHM HOBYI 3aBesay. Hyxmo, oueBugmo, OT-
JEYHOe gHAHMe coskeamml, wrobm cpasy m Oesommbouno ompege- .
IurE, KAKAA U3 3Be3l ABNAETCA «JIHOIHeN?. I

Jyma pna mobdrens ACTPONOMHH NO-IPEIKHEMY . OCTaeTcA ca-
MEIM JOCTYWHEM o6texroM HaGmogenu#i, laxe B GupoxIs Ha Jlyne
ZETKO DABNMYEME HEKOTOpHe HamGolee KpYUHBe JYHEEe ropH,
a maGmopgaTens, BoODPYHeHHLE HeSONnLMMM TENECKONOM, MOHer Ba-
HATHCA yBJICKATONBHMM JIeI0OM — NOAPOCHHM n3yuemmes pembeda
Jlyam., Hm #a ogmoM HefecHOM Tede OH He YBHAMT CTONLKO NOA-
pobHocTeil, KaK HA NMOBEPXHOCTH HANIEN0 SCTECTBOHHOIO CIYTHMKA.
"Ho 4ro6 3BAKOMCTEO © COCCIHMM MupOM OELIO OCMBICNeRHHM, Ha-~
KO SHATH TPHPOLY B NPOHCXOMJEHHE OTHENLENX Hamboixce HETEpOC-
Hux AyREWX obpasopamuit, YroGH oONeriMTL AGMTENO ACTPOHO-
MEH 9Ty 5487y, ABTOP JONMOJHEI ellie TPeThe MsjaHMe HacToAmied
KHHTH TIABAME O PA3NHIHEX MeCTHOCTAX Ha Jlyme, ¢ ONAcaHMeM
paREefiNIgX MX HOCTOMpEMevaTeXbHOCTeH. COBOKYNHOCTD ITHX TIAB
npeAcTaBiaer. coGol, B CYIROCTH, KPATKHA HyTeBONHTENL HO JIyne,
B mem uETaTeNn HafileT, B YACTHOCTH, CBOfieHHA © paiiomax nocaj-
Ku JYHHHX  pKCHeAEnnH, ABTOMATHYSCKEX CTAHIHME H JYBOXONOB.
Bo ppems Gyaymmux mechefoBaHuit Jlyust cpepcrBaMM KOCMOHABTH-
KM nyresoauTens 0o JIyHe M03BoiAT HAHTH JYHEYHD MECTHOCTE, TIe
pexyTcs paGoTH, ¥ HArNANHG NPEACTABATH cefSe oOcTAHOBKY, OKpY-
AWMV IYHEHHO ABTOMATH HIE KOCMOHABTOB. :

O mpyrEx <rocrAXx» Ha spesfmoM Hele (nmamerax, woMerax, Me-
reopax ® Gomumax) roBOpATCR® KpPAaTKO, T8K KAK ONHCAHHIO Ha-
GmiogeHmit  STHX RocMHYeckmx OOBORTOR IOCBAMEHA obmrap-
Haf AUTEPATYDA. | . .

B moBoM, 4-M majauum Kuurz «CoxpoBEmMA 3SBE3AHOrO uefas
npemHee CONEP/RAHMe NepepaGoTamc B COOTBETCTEHH ¢ Hosefmmwm
NOCTH/KCHMAME ACTDOHOMHH. PacCKA3AaHO .0 NOCASAHMX OTKPHTHAX
B o6macTE MOPHONOTHM M NPUPONM TFANAKTAK, O HOBOM B HIYHYOHHAR
«4OPHEIX AWP», KBASAPOB ¥ NYALCAPOB, & TAKIKe 'HPYIHX HeoGRId-
HHX OOBOXTOR 3BeajHOTO MEpa. JONONHOHK HOBHMN CBEASHHAMWB
paspesst O TIAHETAX, O NPAMEYATENLHHX O0BOKTAX B 3BE3RHOM HO-
6o Axraprtmasl: [lomonmeH M BAMIOCTPATHBHHEA MATEPHRAIL
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9ra KEAYA afipecoBAHA He TOABKO AWGHTENAM ACTPOHOMAH, HAA
KOTODHIX BHAKOMETBO ¢ coaBeaiusamu H Jlymoli ecth mepemii mar e
CAMOCTOATENBHOM HBYYGHNM KocMoca. MHorue 3ETATENH HONYAApPHOH
ACTPOHOMEYECKOH JUTOPATYDH, HEe HMEA BOSMOKHOCTM BOCTH HAYY-~
Hble BaGroAaeRnra HeGecHHX Teld, X0TeMH OH NpocTo yBHREeThP B Ha-
TYpe Te o0BeKTH, 0 KOTOPHX OHM 9YUTAIM B KEHraX., llofoGEoe e~
NaHHe SACHYREBAET BCATECKOro NoopoRnA. $lH ofEN PUCYHOK, ER
onaa camag aysmas gororpadus me NawT TOr0 YYBCTBA YAOBIETRO-
peHng, KAKOe MOMH(O UOXYYETh OT cozepuamusa «mumpoiiy IpEpomsl
- Ilpepnarsemas BEHMAHMY WHTATAXell KHAra He CYXOH cnpaBou-

HEE M B TO e BpeMsf He HKHHrA [NA PAIBICHATOALHOre 9YTEHES, -

AsTop xOTen cHeNATh ee DYKOBOJCTBOM IiIA CAMOCTOHTON b-
HH X acTPOEOMHIeCKMX HaGmOeEmii, B SHATHTOALHOH “CBOSR wacTH
ROCTYTHHX NOYTH Ka:kaoMy. Iloan3oBaThCA . STHM . MyTEBOXHTEMSM
HYRHEO, B CYOHOCTH, TAK e, KAk B JMOOHM JPYTrEM,~~ TTCEHO
O0LACHETONLNOTO TEKCTa AOKEO CONPOBOREATECA - HAGMONeBAAMA,
Toarko NMpH STOM YCIOBHH THTATeND MNOJMYIHT 10, YeT0 OH He HMeeT
or OOWYHHX DONYAAPEHX -KHKF,~ PAZOCTH HENOCPeACTBeHHOF0 06~
mensa ¢ Ilpmpopodt, ¢ Geckomeumofi, csepkameil cbouM Remcuep-
RaeMBM MHEOrooGpasmem Beeaennoil. .



0 HABBAHHUAX CO3BE3JNN

Hossiuka, mpRCTYNAWMEro X HSYYeHNI0 sBesfiHoro mela, -mpess-
fie Bcero YAMBASKOT maasamms cosbeamndi. Hax npasune, s pacno-
JodeHpmH .8Besy jasKe ueAoseK ¢ GoraTHM BoolpaitenmoM HEKRK
HE MOMOT PAccMOTPETL TOro, ¢ JeM TOBOPHT - HAdBaHHe COBBO3ANA.
Boasmaa Menpeanna, nanpEsmep (no xpaimelt Mepe raaBmas 4acTs
PTOr0 CO3BeafiHi), HAROMMHAET CKOpee KOBI, & GecmopAROIHO pas-
GpocanHEle N0 COCORCTRY IPYNNE caalKx 2Be3N0YCK, HABHBAMIIHE-
- o cospespuame JKmpada m- Pumcw, coBcem He NOXOMH HA HACTOA-

muax xupada HAM PHCH, . K - }

" He Memee CTpaNHO M pasmoolpasme maspammil. Ha neGe zerxo
_ ymmpanrea cosseagan Boxonaca {mmm Ilactyxa) m Cexcramra, I'mn-
put ® Myxu, Muxpocrkona » Smppans! Yem susBaE sTOT COBEpP-
. HIeHHO TAOTHYEN ¢ Tepsoro Baraafa HaGop Hazsamuit?

‘BmespEoe mefo oTpasmno B cefe Pa3AKO ONOXM H TBOPYECTEO -
pasteix - Haponos, CoBpeMeHEN®S OfLENPUIHAHENG, TAK CKA3ATD,
_ ile, BBeSAEKe KaprR ¢ ux 88 cosmesfuAME SABEPINIMIM
MEOTOBOKOBME HONLITKE YBOKOBOUHTH Ba Hebe NpefiMeTH, AATCKO
He BcorAa BTOr0 sacaymmsapmme, B mcropum cosmesmmil MHoOro
OPOESBOABLHOTO, & HHOTJA B NPOCTO HEIeHoro, 3awacTy® He Tak
fPOCTO PHEACHHT, N0 KAKHM MOTHBAM TO BAN HHO® CO3BEIARe mO-
ABREOCH Ha Hebe, W Aae M0 CHX NOP B OTAGNBHMX CIYYASX 0CTA~
eTcA CHODEMM, 910 OSHAYRWT HAHMEGHOBARHA OTRONBHEIX COBBOINME,
Rame sapopimatolmmil, oxowuarexbHnli cnucox 88 cosseamuit cocran-
AeH Ko CTONBKO IO KAKOMY-HEGYAD NOTNYeCKOMY NPHANMIY, CKOIb-
KO M3 MMeNANES COXDAHATH, HAKOHeN, HeESMeSHOR CHOMHBIIYNCR
K_STOMY ‘BpeMenE Kapramy mela. ) L
i e CODEDRGMCA DACCKASHBATL YHTATENI HCTODHI CO3Be3-
mail — 978 BecMa emmas Tema norpefoaga Om ocofok kaumrm.
OrpaEmwmMcA 3Aech AMIIL KpaTKo# xnaccEHKammelt cospespuil no
MX KesPaHUAM, & B aXbHeliMieM MpH OIACAHAE RAKACIO CO3BesAMA
. GyAeT MOACHEHO M MPOMCXOMREHUE ero HAGBAHHA. .

Hs 88 coBpeMeHHHX C03BEBNHN MHBOTEE BMOKT BECHM& IOTITeH-
" gy pgaBHOCT, OHY OHIE H3BOCTHH eNfe 9afoAro 110 Badama .
‘mailledl SpW, B YHUOMHEAHHA O HHX MOKHO BCTpeTHTh B DBnbaum,
p tpopenmax Iomepa, Tecmops, Oaxeca, Esmaoxca, Tunmapxa a
ApYTHX ppeRnEX aBTOpoR. Dor maspamma STEX Apessefimux
cosBeami: : . ' . .

Bomsmas Mepsepnna, Opmon, Temem, Bomsmo# Ilec, Maaurfi
. Hec, Bonomac, Manan Mensemmna, lpaxon, Tepryzec, Bopoaeit,
Kosepor, Crpeaén,  Crpexa, Jeandms, Saan, Opanan, Hur, 0muan
Pu6a, Manuit Kons, 1lemrasp, Boax, Fmupa, Yama, Bopoa, Becs,
Bonoca Beporixm, IOmmm#i Kpecr, Cesepmas Hopoma, 3meenocen,
Cxopnuos, . lesa, Bmusaenw, Pax, Jles, Bosmaumii, Liededi, Hac-
cionen, Amppomena, Ilerac, Osen, Tpeyromnemx, Pubm, Ilepcei,

, JleGeas, Open. Bonsmmecrso B3 oTHX 46 cossespmil mMeer
MEPONOFPEIOCKOO ‘WPOHCXO/KTEHEO —B HHX  JAlleYRTHEHH

6
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tepcoRamB xpesHerpeveckax umudos m derema. Ofpasen ®apri ©
durf cossesnuil mpasegen Ha pec, 1. : .

af Tpynna cosBesgmii BnepEbe YUOMHEACTCA ACTPOHOMOM -
#auox Bailepom, mspasmen B 1603 r, seamnosenmo odopumen-_
il ariac ssespsoro HeGa,” B mee mxomar IMammen, Tyraw, My-.
penas, .@esarc, Jleryuan Pmba, IOmusa Tumpa, 3omoran Pufa,

" Pue. . Sarypa cospeenBll ou'ononoupnoi ofAacT® 3 CTAPRHHOM aaesnnm_i

ATHARCH,

Xaueneon, Paiickasn ITtwna, HOmamit Tpeyrosveur, Hepeerm. Ha-
‘BOpHO®, YHTATENb YXOBAN B HAIBAHWAX HTHX COSBESNHIl apoMaT TOTO

PPeMEHHE — MOXE BeNBKHX reorpadmyeckux OTKPHTHIL, HOrXa Nepepn
ritasaMs esponeiillep BOSHMEIH »K30THYECKHO HeH3aKH HE3HAKOMHX
IUKHEIX CTPAH. Jmech MOYTE HeT ME(PONOTETOCKAX HMEH, HO 6CTh
TaKWe AKTyaAbEHle Tepcomaxu anoxm, xax Hageem, Ilamime aam
Pa#ickan Tirune, . " _ :

- TlocrenesHo PACKPWBAETCA HCTEHHEBIE ofMEX BeMHOIO mMapa B
BMOCTE ¢ OTHM HATHHACT BACeNATHCH HOBHME COJBESHMAMHE HOIRA-

7.
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KOMO@ W)KHOe spesgHoe mefo. BrmpodeM, momyrmo sanmommsiorcs Ges
JIHie DATHA H HAa CeBEPHOM SBe3fHOM Hebé. ) .

K worxy XVII B, 5 cnmcRe cospessmil, COCTABICHHOM SHaMe- -
BUTHM ‘IMAHBCKAM * acTpoHOMOM [opesdou, momno mafitm emp pnn
HOBKIX NONBRBIIHXCA HA NPOTSUROHEA Beka cospospuit, Tawomw Ha-
pad, Myxa, Emmmopor, Tonyts, Tomume Hcm, Jucmaxa, fAmepuna,
Cexcrarr, Maanit Jles, Pucy, ur, H0maan Kopona, .

B 1752 r.. uorocTHRN HCcUefoBATENE KJRHOTO 3BesgHore Heda -
dpannyacknit acrpomom Jlakafine mRomonmmn cmrcox emte 14 co-
spogymand, Bor omm: Cxynenrop, Ileus, Yacw, Cerxa, Pesenm, Hu-
pomacen, Heprsemnnk, Komnac, Hacoc, Oxrair, Ilmapkyass, Teme-
ckon, Muxpocron, Cromosaa T'opa. Bee sra cosmesnua pacHomOMme-~
- HH B IJRHOM HOAyIIapWE sseagmoro keGa. Ham ocraidocs pomoa-

HETE - CIACOK TONLKO NATHI cosposiuamy. ‘Tpm ma mpx —
Hopua m Ilapyca — B JAPeBHOCTH COCTABNAUIM FAABHYI 9aCTH COw.
sngomust HopaGun — roro camoro muduueckoro xopabas, ma Koto-
POM, ocIHH BEPHTH APOBHOrPOTOCKEM JereHAAM, IYTENIGCTBOBANR B
Koaxugy repom-apromenti. Yerseproe cossespme, Jmes, saMesa-
TONLHO TeM, YTO Ha 8BESAHHX KAPTAX OHO BAHHMAET HBA: 0T € J k-
- MR X yuacrra-EeSa. Mommo mame mnogymars, 9r0 Ha Hefe Ommsko
" APYr OT APYyra ecrs ana coopespaa 3men. Ha camou gene ato onmo
_ cOSBesjiEe, pasjelNeHHOS coapesameM Sueemocna. Ha ngpesemx smeam-
HEIX KAapTax wmsolpasgen w9eNoBeK, Aepaammll » pyrax asmewn. Ha
COPPOMEHYHX RAPTAX HTO JPeBHEe CO3BesiHe PASNeNeRo HA HABA ~= .
3ueeHocna m- 3mew, Ilocmenmee, 88-¢ cossesmue, Hayroanmuk, Ba-
XOAWTCR HA 0MHOM SBOSAHOM He(e, ¥ MPOHCXOKICHHE ero CTONDb SHe .
npousBousNo, KoK i [Ommoro Tpeyroxnmuxa, . _

Hs »9Toro KpaTxoro mepeUNcNeBBS CO3BEalmil MOMHO CRETATH
SLIBOJ, 9TO0 HAYBAHKA APeBEENMAX HE HEX 06ASaHH CBOMM HPOBC-
xOmneHuonM pasinmaasm apesuns ‘wadam. Uro wacaerca cosmesmuil,
noasusmaxca B8 XVII g 11T 8., To e¢xnaccEvecREX3® umudomoru-

eCKHX HAMMOHOBAHHI Cpefid HMX HOYTE HeT  H HANPACHO. ME
HMCRWIN O KaKoro-umOyns MEOTO OOBACHeHHS 3THM HASBAHHAM,
KpoMe IPOE3BOALHOK (AHTAIEN BEX TBOPUOR, : _

Ilo cux mop peus mla 0 CO3BESAMAX, BBONOMHHX eBpomedmaMH.
910 He 03HATAST, KOHEYHO, uUTO HADOAW AsHH HAR AMEPHKH He
BAaHWMAMHCH <pajifoHApOBABHEM* sBeammore mela, B. mummmom pac-
HOAOMKOHEN 3Beaj PasEie HAPONM Bupeam pasusle gerypw. Hampn-
uop, B Cpemnefi Asmu cpejm KasaxoB ceMm3peasme KoBma Boas-
moft Meapequnm paEsle HWMEBEOBANOCH ¢HOHeM Ha WPHBAINY,
.Y pmpesEEX eTMOTAH TO ’Ke COIBe3fEe HasuBamock «[mmmonmora-

. MOM?, . .
JIwbonzrao, wro B XVII m XVIII . mnexoropwe =3 enponefi-
CHEX ACTPOHOMOB THITANMCE 5I0 PASHHM MOTHBAM YTBeDREThH HA He-
60 HOBEe COSEO3MHA, HHOTHA. 88 CYET HCHAKeHMR BN HaKe YEH-
QTOMORUA NpepHBX. Tak, manpumep, amramfickalk acrpomom Pmem-
crug 8 1725 r. m3 BepHONONMANHMYECKHX coolpameHult HAIBAN
TXABHYIO 3BesXy 3 cosseafus l'omunx Ilcos «Cepmmem Kapaa Hb»..
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-371';)1‘npnno _ namon__honpama-reaeﬁ. 'B xomme XVIII s, anrauftckail
acTpoHoM Xeaxh mnomecTma Ha HeGo «Apdpy Deopras, o HeMmenmxul
acrpomoM Bope — «Peranme @pmppuxa 1D, Memny mnpousMm, 9TO-

61 OUMCTRTL MecTO NiA <peranuils npycckoro kopoas, Boge «oro-

JBHEYA* PYKY AHAPOMENLI, ROTOPas AepiHaka e+ NPOTAHYTOR B TE~
yoHHWe TPeX THCAY ner! ) - oo
Jlo nakoli cTememM MNOXONEN HEOTHA IPOHSBOA cosjaTenelt co-

| aBesquil, CBHACTEABCTBYST creayomail Qaxr, Hssecranit ¢pamnys- -

ciult aerpomom Jlamamn » 1799 r. nomecrEA Ha ne6o cosBeafHe
Homxn, CBOMX" TBODPOHWIX OH TAK OOBLACHAET PTOT HOCTYHOK:
«f1 00611 . Komex, 7 ofomaw ux. Hagewes, 970 MAe HPOCTAT, eCiM.
A, Noce MOHX INECTHAGCATHACTHHX HEOCTAGHHX TPYRAOB, TOMEIRY:
OfHy W3 HEX HA HeGO». — SR o

~ Bee stu pedhopMaToperue JeHCTBHA HEKOTOPHIX SacTPOROMOD BEL-
raspaT pobKUME Do CPABHOHHIO ¢ NPOEKTAME NONHOH «PEKOHCTPYXK-
UMM COSBEBfHN, NpeVIOKOHAKMA NEPKOBHHKAMA B XVII. 8, Tlo

- ONEOMY U3 TAHMX NPOGKTOB ¢HOWGCTHBHe ASHTECKHEY CO3BES[EA
. Roaxmumi OHTL 3aMEHOHM XpHcTHaECKEME. Hanpmmep, cossesimoe

_Osma npespaugerca B coabesnHe amoctoma Ilerpa, cospespae Pub —

B cosmeagme amocrona Mardes B 1. n. Maao Toro, HeadJaYNNBEI.
&BTOD exta umer paneme, CojEne OH MpensaraeT HASHPATD
Mncycom Xpmcrou, a Jyny — neeoit Mapameii, Coorsercreenane EMe-

 Ea TONyYANT B UAaHeTH, AsmpEMmep, Bemepa mpespamaerca B,

Hoanna Kpecrureas! o : . Ce
ACTpPOHOMEL, DasyMeefes, KATeroPUYECKM OTKASAIMCD. OF Taxrol
pedopun. Ee mememocrs Gulia saMeuena W ganfionee MMCAALIEMH’

‘W3 RepkoBEEKoB, Bejh eciim BBOCTH HOBHO HASBAHAH BAA BeGACHEY: -

cReTW, NpEULIOCH 6N WHOIKA EPOMGHOCHTL B@ NPOCTO HOIONH®e, &,

- pame «GoroxyapEsle» (pasH, Kak, HaNPEMED, «Uncyc Xpucroc. sa~.

KATHICA B84 TODM3OHT MIA <OPOH3ONLIO. SBATMEHHO Xpucra *nenoli-
Mapmeti»! = : : - -

" Name s XIX p. Guun npemupEEATH {npasga, mocuaefnHe) MOKY--
nTeREs Ea. ApeBEEe ySopH seesamoro ueba. B 1808. r. HexoTOpN®.
paGonencTyomue nepen Hamoaeomou Hemenkue yueHile NPeANOKH-
AW ero mMeneM HaspaTh coasesmue Opmoma. JabasHo, 9TO -AAIKE.
QpaBnyscREM ACTDOHOMAM 2TOT WpOeKT HOKAsaIcs al6coXTHO.

- HeNPHEMACMBIM.

B 1022 r. cocroanca Mempnymapommmit ACTPOHOMETGCKRR ChOSN,,

- .. 'KOoTOpHii, EaKo@eN, HABEN TIOPANCK B nefecnom xoaslicrae. G mneba;
. oxoHGaTensB0 Ghuim yOpamm ¥ Peramwe ®pumppaxa n Homka Jda-- .

Aemna B Apyrde 27 HEyRAQYHRIX cospeamuii. Mewmiy ocTeBBIMMECH
88 cospeaguaMu §HAN HpoBeeHK CTPOTHEe TPAHENGL _
Hoo-KT0 ES [eXeraTop CHhesfa NpesAaral BOBCe YHPABIHETE
CO3DE3ANSA, BAMCHME HX UETHPEXYTONLHHME ILIOMANKAMH CTAHAAPT-
asx pasmepon. Ho Goaninumctso ACTPOHOMOB HAa BTO HE TONLIO.
Coesy coXpaHUN APeRENe M CTAPHNEHEIS HANMEHOBAHBA . CORBEARMEIL.
Ilpasaa, B HEX COBPSMEHHELN mecaeponatens nefa NMOITE He HYR-,
ABETCA — IORCKW SBes]| HHHO LPOHIBOJAT HO HX KOODIHHATAM.
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'OBIIUI OB30P 3BE3/IHOTO MIPA

- Ilpewme weu mepefitm X onEcaBHI OTREABHEX cosesgME W HX .
AOCTONPHEMeTATONLEOCTEH,  KPATKO OXAPaKTepHBYeM OCHOBHHO THIN
NAcodeHHA 3BEsNHOTO Mmpa. JTor ofmuit msraapm HA KapTHHY, merTa-
IR KOTOPO# UPOACTOMT MEYYHTDL, NOSBOAMT HAM B AajbHefinrem uafa-
BHTHECA 0T AHINHEX BobTOpemui, . - :

C naxums mte THNAMB O0BOKTOR BAM DPHRETCH BCTPETHTLOA OPE.
uabaopeEnax? | '

' Hpemne Bcero —speann. Masywemme mx cnexrpos HOKA3HBALT,
9T0 NpEpPOAa pTHX HelecHHX TeN cxofEa ¢ HpmpoxoR Coamma. 3pea-
ARl OTAHIAWTCA APYT OT APYTA N0 PasMepy, IAOTROCTH; HBETY, TOMd
ueparype. XamsuecKmii COCY&B 3B UPEMEPHO OHEAKOB, XOTH .
OponeaTHoR oonp‘i)mme 76X HAB WHEHX BelecT? H PA&SHNX 3BE3NAX
Moster OMTL pasnEvEHM. B speamax npeoGaagamnT. BOJOpOA W reamil,
Ilponenrroe conepmanme Apyrux XMMETECKHX 0I6MEETOB B BREPRAX
Hmo ! * '

.. Coexrpm smean ornavawren Somsmram pasrooSpasmen, mpaamsmofi
KOTOPOTo,  ONHAKO, CHY/KHT He DA3ININE B XUMHYECKOM COCTARO
SBO3N, & TINABHEIM oOOD&30M CYINeCTBOHHAA DA3HENA B HX TOMIe-

- HaGaonas 8sBesgil, MOMKHO SAMETHTL, STO OHE HWMENT DasNHe
OTTeHKN UPOTA: OopHHE GeaH mam roAyGopaTsl, ADYTHE MReNTORATH B
Axme rpacaosathl. Pasamna B userax sBesll CBABAHA ¢ WX TeMTepa-
rypoll. HauGonee ropsummu seasorca Geame m roayGue *) apesmu, '
Tempmypa HX HOBEPXHOCTH 32KANuERa B upenexax -or 10000 no
30000°. B pEne mckAmveHEs BCTPENANTCA AaiKe elie Gosee ropaYNe
BRESAE, ¢ TeMnepaTypoll mosepxmocTs mopamxa 100 000°, JHearme
.BBESHAEL, K HCAY KOTOPHX OoTHOCHTCE B Hame Connne, xXONONHEe -~
TYeMuepaTypa ax nosepxmoctn Gamska x 6000°. CammME xolnoapLIME
ABAAKNTCA KPACHME 8863 — ¥y HOKOTOPHX H3 HHX TOMHEpPATYPA N0-
BepxuocTR Be fipesocxomur 2000°, B rayGokmx me mempax smeaq
TeMINEDATYPH HBMEPRIOTCA MBOrAME MHIAUCHAMH TPARYCOS.
Onna #s sawueiimrsx (PHESEYSCKAX XAPAKTOPHCTHK SBEAS — 310
BX €6eTUuM0ocTb. CBOTHMOCTLIO HABHIBABTCA UMCHO, KOTOPOS XAPARTE-
pHsyer CRAY CBETA SBO3AM MO OTHOMEHEI K Conuny. Hanpamep, -

- @CNR CBETAMOCT: 8Be3fm pasma 1000, 210 smawur, uTo HaEHAs 3be-

BJA BAAYVAET B THCAYY pas Gombmie cmera, wen Conmme. CeereMocts .
8BOSA BABMCHT K&K OT PasMepOB LOBEPXHOCTH aBesAM. (mpu opmEa- -
ROBHIX TeMnepaTypax spesfin GONLIIBX pasMepoB HSIYYAOT CBETA
‘Goxpwe), Tam B OT e TeMmepaTypu (npe ommEaxoBHX pasMepax

© - sbesml ¢ Gollee BLICORHME TeMIepaTYPaMH HHTGHCHBHEO BE3NYYAOP

cer). CROTHMOCTE 3Besy BechMa pasamEYEN. Ecrs smeamu, BRTYIAI0-

- . Ilme P COTHH THICAY paa Oonnme csera, sem Coamme. Ho,.¢c apyrod-

* Olll'pom o) -myﬁux- $BE2R B NpPEpORe HeT, a . etTh Toayloparo-
Gemg. m&m roaylas oxpacka n':pmggpux 9BESA. PLIIBAEA Cy(mox-
THRELINE 0COUeENOCTAME BANIGIO SPOHMA. .
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. CTOPOHHI, OTKPMTH 3BO3[H, CBOTHMOCTh KOTOPHX B COTHH THICHY Daa
menblle ceTHMocTa ComENA. _ _

Bpesgst (GONLMION™ CBOTHMOCTR HASHBAWTCA 86£300MU-2U2AHTANMM,
8 3BEBJES MAJOH CBETHMOCTHE — 88€30QMU-KGPAUKAMIL. :

Tlo pasMepam $Besfl 09eHh CHALHO OTAWYAWTCA KDPYT or Hpyra.
Ecrs TIECAHTCKE® 3Be3jiil, NOHOPEYHHKHE KOTOPHX B COTEHH Pa3g
Goasute monepotsnxa ConExa, @, © Apyroit cTOpOEH, B MHD® 3Peafl
BCTPEUANTCA 3Be3NH-KADIEKH, 1O pasMepa CXOREe ¢ SeMiuel,

SameTaM, 9TO- DM ITOM MACCH B¢eX 8BO3Jl CXOREH uexny coboll
¥ POAKO MOMKHO BCTPETHTDH 3Be3AY, xoropaa Obuia 6H B HECKOABKO

“JecATROB pas dTAMRNESY WIH E£Ierter Conmuna. Ho orciofia Cpasy
cueflyeT, YT0 CPefiHEE IMIOTHOCTH 3BO3Q MOMKEN othEvaTheA Goxn-
mnM MHEOroofpasHoM. : ' : . .

U pedficrsuteanto, BeMeCTBO $Bea-FATAATOR neobsraafino paspe-

MeRo: HO cBoel MAOTEOCTE OHO B THICAUH pas MeHbIle ' NAOTHOCTH

KOMEATHOPO BOGAYXA., JaTo CpefH 3Be3f-KAPIHROB BCTPEMAITCA TAR

pasiEBaoMme Oeapie xapsurt (oueHs ropasme MANCHBKEE apeaiu),
CpeAHAA TAOTHOCTh HOTOPWX B ASCATRE THCAT pas Goxpmie nIOT-
HOCTH BOAE. . ) - '
Cospemennan acTpodmsuxa OGBACHEAR IPHITHHEL €TONL BHCOROE
TXOTHOCTH BBE3JHOTO BOMIECTBA. B neppax GeTHX K4APAHKOB TOCHOA-
CTBYIOT 1yAOBHHIHEIE N0 BEAHINHE TeMmepaTypH g masieuns. Buaro-
JIBpA DTOMY ATOMH BOINECTB HONEOCTHR HOHMSOBAHL, -TO €CTh WX
£ApA ANTIOHN CGPAIAXIUHICE BOKPYT HEX saexTporos. Iloxmmys-
NIe 4CBOM® AEPA DEEKTPOHH BMOCT® ¢ OTONEHELIME FIDAME ATOMOD
ofpasyioT CBEPXHIOTHYI cMech — abipoaedenntid 2g3. B BHpOMAER-
HOM Tage AApA ATOMCB, Hecymyme B celie OCHOBHYX Maccy BeMIeCTEA, |
ahxogATca APYr K APYTY. ropasfo Gamxe, IeM B OOEIIAEIX SOMEHIX
YCHOBHAX, ' ’ . . : . o
. -HMayuenne (pusmzeckofi NPEPONLI 3BE3N EMeEET Goapmoe 3FAMEHNe
gaa coppememioll Quamicu. JBesfn merapoM HASHBANT  (HeGECHEIMH
aaboparopaamuy. Habmogas apesusl, ME RayIAOM BOIECTRO B TAKHX .
- COCTONHHAX, . KOTOPKe TofYac OHBalOT HEJOCTENREME B 3OMHHX
AaGopaTopHAX. TR
Cpapmenste (uswdgeckol - IPRPONH Conmnia B 3Be3f AOHABLIBAET,
_ wro CoAEEe MO BCeM CBOMM xapaxrepuctTERaM (cmexrpy, npety, cBe-
THMOCTH, pA3MepaM H T. A.) ABIRGTCA o6Eramol, PANOBOE BBOIROM.
" Har yse TrOBOPEAOCH, PASARHA B CHeKTpax 9peaj BEISBAHB
' ruaBHEHM 06pasoM He OCOGGHAOCTAMH XEMUYOCKOTO COCTARA OTHX
.. ofmLEKTOB, & PANHIEAMA B TeMHOPATYpPe SRE3AHEIX arxocdep. B Ha-
croamee BpeMa B acTpodusEKe NPHHATA enEHam KIAcCCHPERANES
sBosEKX cnextpos. Ilo xaparTepy CHEKTPOB 3BO3Jbi pacnpeesesst
Ha KIaCCH, KaXKAHE 73 KOTOPHX 0GosHATeH oupefexennoit Gyxpoi
aatamcroro andasuTa, BOT STH CHEKTPARBHEE KHACCH 3IBEN: . .
- - - R—N . -

: /
0—B—A—~F—G—K~—~M.
i \
'8
1®



Or ocuosrOH YNNI OTXGNAT. [Be BETBH — KIACCH R, N.=m 8.
K sTEM miaccaM 0THECERO CPABHHTEILHO HeGONLIIOe YHCNO XOMON-
BHX 8Be3R, B CHORTPAX KOTOPHX HAGAMIANMCA HONOCH MOIEKYI
yriepoja u muaHa ¥ oxmcx yraepopa (xaccxt R m N). B cnertpax
8Be3N KARCCA 5 3aMOTHH DOXOCH OKECell TATAHZ R HHPROHAA. Cnen- .
TP HOKOTOPHX SBesf ONPHBGACHH Ra PHO. 2.

. Xapaxrepusie 0COGEHHOCTH OCHOBHBIX cnempmm KAaccoB
_npnnenem B 'raﬁnmo na crp. 14. :

Pac. 2. Tanu SBOSAHEIX CHOKTDPOB.

Hna Goxee ToumOil ruacerdEKANNT SBE3AHBIX CHEKTPOR MO HH-
TOHCHBHOCTH HX Jll'!l!ll‘ﬁ B IToJ0C HOI'JIOIIIBHEE BEeOEeHBEI HPOMEXyTOo9-
HHO COORTpANbHIIe Kiaceul, Bampumep O5, B7, A2 u 1. n. Ecas npn
oTOM 2Be3Na NDPRHAMIEAAT K BBO3AAM-KADIHKAM, Oepefl 80 Clex-
TpanbERIM XiaccoM pobammawr Oyxsy «d», ecim K THTAHTAM —
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OyxBy 4«g», €CHM R CBePXIHTaHTAM — GYKBY ¢CP (manpavep, AMS,
gA2 m T A.). . . R

CoexTpsl HEKOTOPHX TOPAYHX SREaj CONePKAT APHHS, KAR HX.
HA3NBAKT, $OMBCCHOHHHe), JMAEA ¥ moitockl. B srom cayuae moaa-
. Au O00O3EATEHHA CHEKTPANLHOTO KIACCA poGasaamT OYKBY €é».
B rex ¢ayuasx, KOPAia CIEKTp 3Be3iK BeolHvem, cmpasa noGasnn-
erca Gyxsa ¢p» (manmpmmep, USe mam F3p). Bmaxomcrso co Beel
arot ycuoBHONl CHNBOAEKON COBOPIIEHHO Beo0XOMEMO HPE HCHOAb~
. SOBAHEE TAGHHN (PH3HYECKHMX XAPAKTOPECTHK OTReNLHHIX 883J,

Jina Toro YroGH XapaKTePHSOBATh BEAHMYM APKOCTE, HIH, KAk
QpaBHALEEE TOBODHTH, 6AccKk aBest, BBEOHE! YCIOBHBG eXEHENH,
_HASHIBAGMHIO 36€30NLINIL SCAUNUNMY.

Eme p ApesHCCTH gagboniee spkue SBOSAM ORI HABBARK 3BE3-
JaMi NepBol BOARYHEN, & caMule cuabue, ele ROCTYUHEO HEBOOPY-
WeHHOMY TA8SY — 8BO3JAMH IHECTON BETMIHAN (oGozpauaoTcH
4® 2%y 1. n.), MlocaeAywNiHe YTOYHONHEA H PaCIIMDenAA sTofi wKa-
Avh 86E3ONBIT GCAUNUN SHCTABMIR RBECTH TPOMEKYTOTHES npofEEe,
a gua ocofemHo ApKEX O6BeKroB — WyJNeBHe H OTPEOATOALHLI®
spesnEme pemEynEn (O, —1* m 1. k). . ) .

TIyers Iy m Iy — Guecx jiByx 3Be3fl, T0 GCTH OCSEUIERHOCTU, COBNA-
BAOMEI® ITHMEA SBesjaME Ha NPHOMHPAKe SHOPTEN {rnas, ¢oromua-

© . oTHERA H T. I), & M) B My —- COOTRCTCTBEHHO HX 3BOSARLIO peJIaYA-~

it - Kak MOKASANH AeTANBENIe MCCHOAOBAHHA, STE BONHMTAHM CRA~
$AHM DPOCTHM COOTHONMGHHeM, EAZKBACMBIM dopuyaolt Tlorcoma:

. I !

F-=252""n
- .

Kax caofyer B3 srolf (OpMYILL, 3Bealsl, OXIMYAWIEECA WO BR-
mgumoMy Gmecky Ha OfRY 2BesKHYI BeawdHHY, ‘cOaNAWT HE JemIe
OCBOIIGHHEOCTH, PAITHIANNIZSCA KPHMEPHO B 2,5 pasa.

Han paGoTsi ¢ PHUNMCANTONHHLME MANTHHAME sty opMyay ynob-
Hee NPEJICTABHTH B JOTAPEpMITOCKOM BEJE: - :

I
mT:'=0|4(mS_ml)' .
Yro6H O0XAPAKTEPUZOBATH CBETHMOCTE SBE3NKL, ACTPOHOMB BBO-

WAT noHATED. AGCOAIOTHOU a6eadnoll seAUNLIb (oGosmagaercr Gyn-
pok M). Ilon sTEM TEpMEHOM HNCHRMAETCH Greck pamEof 3BESAH C

"~ pacerosnma 10 mc*). Hampuwep, max Conmna M ==#4™8. 310 sga-

YET, 9TO ¢ PACCTOAHEA B 10 me Commme xasamoch OH 8BeafoOTRON
WouTH D-# 8B. BOAHIMHH, A BOT, Hampumep, ¥ Prrens, camoit spkoi
ssespst coapespusa Opmoma, M -—g"2, Moxmo OTCIOAR TOACYHE-
rars (mo Qopuyne Ilorcoma), wro PErear wWemydaeT ¢BeTa HOUTH "
5 23 000 paa Goxeure, wenm Coxane. '

-

¢) 4ncs — MApCeR, GAUHMOA PACCTOABHS, pam 30,8 - 1012 xar == 3,26 cme~
TOBOTO TOMA, . " - - ’

Pl -

. L4
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'RNACCHOHKARHA SBESAHNY CIERTPOB

Knace

XapartrepBeTERS mempa

Tenmeparypa

|. Tannasse. soepms

L)

Jinaea Bojlopona, ra:mﬁ, HOHA-

HO HOUM3ORAHAHY KPOMHEHA,
gﬂlepmf mm' mlopm'
BEGRE € ABHPAKE HSNYYeHHA
B. &1 HOCAT HA3BAHRG
aBe3 Eouuba- Patie (ux
TeMISpaTypa
100 000%)

Jhegn remes, vopopona o
BAOTCR B HRAcCY A). m
Jaeir H 5 R normsopann
KaTLuEA .
Jla=im sopopona pechMa Hmren-
capgy, Aamnag H u K noan-
B0BANEOr0 KAJBUWA YCHAMBA-
WTeR K knacey F, noasnamwrea

cnalie THHHE METANRCR

Jiumme H 5 K nosmaceagmoro
BAIBIAS B JAHAHH MeTaLIOB
-g{mnmma ® Kaacey G.
HITHE POAOPOJA OCHAOeBANT,
TlonpiAercA ARAMA XanbLous
A 4226 A, yowmsawmasics K
rnacey G, Nontinerca n yen-
mpaeTca monoca G yraepo-
Ropona

Jizpam H a K weanxsnis mmres-
ChUHH, InuHEs 4226 A ® au-
HAR Aede3n NOBIILHO MHTER-
CHBAR, Muorouncuaennne am-
HUHA MeTaanoe, Jlnmm: Bopo-
ﬁon.a wiabeloT ® xnmaccy IS,

HTeACHBAS moaoca G

JINENE MeTANN0B, B UGCTHOCTH
H, K « 4226 A, AnTedciunm,

JHHAH BOOOPOAA MATO SAMeT-

ml. ITostoca G sarrescasma.
C moprnacca K% cramopsitcs
BHIMMHME DOIOCH DOrRome-
BER ormca TATAEHA Ti0Q

HHTeRCHBEN TONOCH  OOrAOme-
HHA QKHCH THTaMA K Opyrax
MONEKYIADAMX  COCTUHOHEN,
JaMeTHH JIEEER METanics, I
vacraoery, H, K m 4226 &;
nogoce G cmabeer. B enewr-
Pax OOJTONEDMOAMUYECKRX me-
poseHERX THRA ¢ HuTa Ese-
WTCH JHHEH AJIYIEMA poao-
_popia (oGoamauenne Me)

HOXOMEHT KO

25 000—35 000°

415 000—25 000°

11 000°°

7 506°

6 000°

4 500°

2 000°—3 500°

T Kopsas;.

% Opnous, _

El‘le A, - *
u .

e Opuona,

¢ Nepu {Crmwa),

Y Hepeesn,

4 Opmona

o Bonsmoro Mca
(Cxpuyc),

| & Nups’ (Bera),

¥ Bauznencn

5 Bamamenon, -
o Maaoro Hea
(Iponzon),

& Hepoon

-| @ Boaamero

(Kaitenna),
Coaspe

o Bomonaca
(A prTyD),

§ Bansnenos
(Honnyre),

o« Teanoa (Aanao-
Gapan)

@ Opwoms (Gerenr~
reise), -

o Cropliuord
{AnTapec),

o Kata (Mupa)
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Qusiseckue 0C0GEHEOCTH 3Be3)] CTAHYT OCODGNEO HAIAANELIME,
@CHE MW BOCHONBIYEMCA TAK HASHBAaeMOK Suazpammoll CNERTR -~
ceerumocrs, o ee ropmsonTaibEol OcH {puc, 3, 4) oracmenn
CHeKTPANLEEE KAACCH, N[O BepPTAKANbHOH — a0CONITHEO BBESHHNIS
BeAUYERH, XAPAKTePHSYOIIHEE CBETHMOCTh SBE3[H. Kampan spespa,
B ToM wncas ® Conuie, MOxer GHTh MOMEINeHa TONLKC B OXEY onpe-
JMeneEHY® TOUKY Ruarpammu. Hsyvemme HeCKOABKAX THCAY BB

05 83 B5 A0 A5 F8 F3 60 65 KO KRS MM
i, T ¥

T ‘ . 10

+g}

+5 {~ , ,
) W JE VU U NN WOPY DUPRE SR SN O AN
a4 & §I AN RF G W KN

; . Lnenmg

©Puo. 8. [uarpauma Tepumrapynra — Peccena. TNocreponarefinmoctm: Ia-0—

#puafiniax €BePIFErANTOR, Ia — Aprux CcBEpXTETaHTOS, Jab — CpeaHEX CBEpX-

yuragros, Ih*— cyalux cpepxraragros, 11 — APKHX TRCAHTOR, 111 — caalrx TR~

ragron, 1V — cyGrarantoR, V — IAABHAA NOCHEROBATENLHOCTD, V1 ~ cyJrapam-
. no8, VII « GeduX KApIAHKOB.

£0K83a70, TO HA JMATPAMMO CHEKTD — CBETHMOCTL 3BEG[H DACHO-
FArROTCA B BHAe UEHOTeK, 'PYNN, MM, Kak AX HA3HBAIT, «MOCHeNo-
satemppocteli», Kampolt ma- nocuepoBaTennaocreli mpucsoeHOo ompe-
JeieHEO 0G0ZHAYEHMe, YKABAHHOS B° MOMUIHCH HOX ARArpaMMOi,
Conpne, HANPEMEP, JERHT HA CIABHON IMOCHOMOBATENLEOCTH (V), a
MOYTH FOPHBOHTANLEAA NPAMAS B pepxmeil TacTR HMHEATPAMME (p ob-
. pacrm GOMBITHX CBeTEMocTeli) OoTMedaer BeTBL SBe3[-CBEPXIATAHTOR
{1a-0). TlpunaanexBEocTs SBesAH K TOH AIn HHO# NOCTEeN0BATeAL~
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HOCTH BMECTEe C 08 CBOTHMOCTHI H CIEKTPOM NONHOCTBIO X8PAKTODE-
syer ¢usmueckae csoficTsa sseajn *), : :

‘B ApeBmOCTE  2Bes/M CUHTANHCE HONONBMIKHNIME, a Garypu
cospeannit — neusMenHMMA, Onmako » nagame XVIII b, 6uno ofma-
PY#eHO, -9TC HOKOTOPHe BResAN co BpeMen munnapxa (11 Br mo m. 0.)

AIBHO CMECTUAKCDH IO OTHOIIEHHI K APYTHM 3peafiam,

(H] B0 A0 FO G0 (1] Mo -
g
L ]
:‘i -P’W T R
' - Mea@;wm .
R el Hoacusie

B lupei s Nanarye Y0 LOCRTEUECHITIN _ -

FRUNSRYIRINT oSNt hanung-ddddd

- 05 ‘BO M.'" F( 80 Ko MD
Puc. & Pacioloenne WEKOTODHIX $Beay HA BEATDAMME cnemp—cnemuocm'

B macrosmee Bpema ABmRenme spesn B APOCTPAHCTRBO ABNNETCH
CTPOTO NOKRBAHEMM (arroMm. 010 [BEAeEHe MOMHO OOHAPYMHTH

' *) HoppoSmee cu. » Km.: Kyammnosommi TII. I‘.'ananomn -

Gareas acrpomoumm.— M.: Hayra, 1971, ¢. 114 B gamemefimen OpHE CCHIOKAX
HA BTY KEATY M OyaeM RABaTE TOABKO (AMEINO aBTOpA N YKASHBATE
CTPAHEIEL,
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ABYMS cnocoﬁaun‘ BO-HEPAHX, IO BHARMOMY CMeIeHHI0 ommx snem
00 OTHOMEGEMI0O ¥ ADYTHM H, BO-BTOPHX, IO CHEKTPY SBesnld,

Taik xait speau 4pessw9aiino ganexu or 3eMiH, BHAMMHE CMe-
meuna ssesn Ba Hebecmofi cdepe HEYTORHO MANK H. HSMEPAWTCR
B-AyTIIOM cy%ae coxyamaMu ayrmE sa rof. Iloaromy, xors BsamMEOS
PacIIONOMeHNe 2BEa] HA - -ge6e MemmeHHO UBMERACTCH, MCKAMOHUNE
SHAKOMMX $uryp cossesguit CTAHYT SZMOTHHIMN TOURKO tepes He-
caTkE THcAT geT. [lepememenne spesn .ma- HeGecHOH: cc]:epe ofmapy-

KEBAETCH IPH CPABHEHHN d;o'rorpmbni 8BesAEOTO Hoba, CHETARMKMX -
¢ HETeDPBANOM B HECKOALKO Jer.. llo maMepeEmAM TAKWX (oToCHUM-

KOB' MO/KHO BHYHCAHTE, SH&R PACCTOAHAE A0 SBOAA, € TAHCCHyU~
GAbRYI0 CKOPOCTH, TO €CTh CKOPOCTH B nanpan.nem, nepnenmy
_ MAPHOM K AYTy 3peHHA,

«CIeKTpalbHbl aHadMs Mo3BOJgeT HAKTH CROPOCTE 3BOSAH nnom»
ayua spemea. Ilo npemmmmy Honnepa — ®pao auEmm B cnem'pe
npubamxaymefics . spbsAH cMemanTcA K (PEONTETOBOMY KOHNY, &

B CHeKTpe yAanmmwmeiics — K KpacnoMy. .Ilo Bexmvmme  2T0oro CMe-
TeHRA Jerko BHIHCINTEL fyv¥esylo CKOPOCTH Bmesmusl (r0.ecrs ee
GHOPOCTD BAOXL Jy9a .BPeBAA).

3pan rduremmuansuy V., B aywesywo V. cnopoc-rn aneap,u, uom-:

HO BHYMCAETH MOAHYX CKOPoCTh V 9Bespl mpH 06 MBEKCHUN B npo-
crpanctee. OueBupmo, 9TO .

A I’(Vs)’+ v,)2

I[onnue -CROPOCTH - BBES]l H3MOPAIOTCA, KAK npamo. RecaTRAMM
ERIOMETPOB B CeRyEAY. Hame ConBme m ® STOM OTHOLIGHHH Be
HBIAETCA HCKAOYCHHOM. BMecTe ¢ INameraMu H_APYYMME WIeHAME

Conrevnolft CHCTEME! OHO- ABH/HOTCA OTHOCHTeNLHO SAHIKEX sFesy

€0- CROPOCYBIO OKONO 20 KM/c, NpoNeTa’s B TPOCTPAHCTBE 38 CYTKR
CBHINE - MEAAEONA HunoMerpos, llyTh SeMim B MeKopezgHOM mHpo-
CTpaBcTBe, TAREM 00DA3oM, naoﬁpamae‘rea cromuol cnnpaneoﬁpaa—
noit kpusoik,

B voit ¢ctppone meGa, Kyma «nernt» ConHevmas cucTeMs, SBO3ML
-MeJIeHEO XKAR OB pasgeHTaloTcs Nepep RamH. IlomobHoe sABlenne
" MOMHO maGmonars, NpROAEKEACh K Jecy, KepeEhs KoTOpOro HOAAMD

mu!;{ml o6pasy0muMy CHIOMEYIO CTOHY.
OTH

CRODOCTH '9Be3[] BOCHMA BOAMKH, 0 BIAEMHOM KaTacTpodH-

i YOCKOM cmmmonem 8Be8H TOROPHTE HE NPHXOAHTCA — CHHIOKOM

HAMeKH BRAMMEHC PAcCTOAEMA gBeaf IO CPABHCHEN ¢ ¥X nomeped-

AEKaME. 18 STHX PaCCTOAHNE KUIOMETD — CUNIIKOM MAX&S exH-

HEOa AnMEEL. Buecto mee B smesmHON acTpomoMuM ymorpebmmor:
ceerosoﬁ 200, papaRil paccTOAHHIO, KOTOPOE AYY CBOTA NMPOXOAET S&
ron (9,46 - 1012 rM), napcex (uc), 8 3,26 pasa Goapmxll crReTOBOTO-
Touma, n Kusonapcer (xmc), pammﬁ THCHYe TapceK. Ecan speagss
YMEHSIOHTD N0 PASMEPOR ﬁyaanoqu TONOBOK, TO B TAKOM MaCmITa-
Ge oAEy aBesKy OT ApPYrod HaRO0 YAAIMTE Ha JECATKH KHEAOMETPOB,
B sroM e MacmTale cMemenHe snesn 8a ron Gy.uer HSMEPATLOR

BCEr0 AECATRAMH CAHTHMETDOB,

.
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ACTPOEOMH YCTAHOBRAE, 4TO, RDOME HOCTYIATENLHOND HBRNMCHRS

‘B DPOCTPAHCTB®, 3BEaNLI TAKIKG BPAIIAIOTCH BOKPYT CBOMX oceif. .

MEuorue sBeshst NpE HAGMIOAGEEE B TOACCKON DacUafal0rTcs Ha
:RBe, CIBBAIOAIHGCH RANA HEBOOPY:KORHOTO ¥Nasa B onxgy ameany. Ta-
KHe 3BOSAE AASMBAWTCA JeolNnivu. sseamamm. Hexoropre us EMX
BEJHE ¢ JeMAR HOYTH TOYHO WO ORHOMY HANDPABICHUID, HO KPR
"*9TOM HAXORATCH OT HAC HA BOCHMA PASAMYHHIX DACCTOAHHAX W (HsH-
TEOKK HO CBASAHM APYT © APYIOM. Hx HABHBAKT ORTUNECKUMNU
- Deolinvxi apesmanma.

OJIB_RKO MHOIMe E3 NBONHMX 3Be2] M Ha CAMOM jRene pacnoxo-‘

ROHH B IDOCTDARCTE® N0 COCONCTBY APYT ¢ ApyroM. Bynyuws <pasan-
¥HME BIAMMHHIM TATOTOHHOM, OHE OOPAlIAlTCE BOKPYT CBOOTO 06-
"HiFO NOHTPA TAMECTH (nnm, Tounee, MenTpa Macc). Taxue pmsave-
KH BIAMMOCBASANRNG 3Be3JHHIS DAPH RASKBANTCA PusuuecKuss
ADsotinsiui speanaMi.

Hpx nalZWOIeAMAX B TENGCKOR pasHONBeTHHE mihme mann' -

-HHOTAA YAEBMTeNAbEO Xpacmsu, Hapo, oAHaKoe, EMeTh B BHAY, 9TO

ADKHE IKKBeTA ABOHEEIX aBes/] BLISBANH B OCHOPHOM HO PEANBERIM
PASARNIHOM B LPETOBOM -COCTABe NX HBNYIEHHA, & CHOMHNME CyOnh- -

vORTESEHIME OmMUGKAMN, CBASAHEGLIMH ¢ (DHIHONOTEYecKHMu ocolien-
pocTAME speEna mabmwgarenn. (Cnzgok PASHONBOTHRIX nnoim
:8pesx npmsesen s Ipuaoaenmn I11.)

Yeu Gumsme sBesyu APYT K APYTY UPR O[HEX K ToX e MACCAX, -

“TeM KOpovYe nepmoasl EX olpameHns BORpPYT ofimero HmeRTpAa Mace.

‘B RexoTopHX CAYYASX STH DOPHOAN HSMOPHITCA dacaMB, 3 Ipy- .

AHX — CTONeTHAMH,
Ecxm ppofinan aneaga obnspaer nnanerHol cEcTeMoll, ¢ moRepx-
. fHOCTH TAKEX ITAHET MOKHO cpasy Habmopgath Ba mele mopasmrems-
.goe a;nnnnia-—m congHal ¥ers am, opHaxo, NIaEeTH BORPYT

‘Auft orser. HeKkoTophe 3nesnl NBHIKYTCA B HPOCTPAHCTBE RO CAOM:
EbIM BONECOGDASHHM KPHDHM, OTH 3p6sii NPATACEBANT K cele HX
~HSBHIAMBEE CHYTHHKHR, 34CTABAAA apesfty olpaINaTLCH BOKpYY oﬁm
{40 ¢ HEME Neatpa Mace. Cpenn HeBMAMMEY COYTHHKOB 8BO3J
JOHH TeNa, MACCH KOTODHX CPABHUMH ¢ Maceoll NAARET-TETARTOS
Conneqnofi cucreMH., MoXEO AYMATH, WTQ B 9THX CHYIASX BORPYT
paga aBean 06RapyREHH NNAHOTHEO CHCTOME!.
Hexoropre [RBOfiEMe SResIH OCOCTOAT HS TAKEX OJMSREX APYr

‘K NPYTy 8Beall, WTO-PasAMYNTL MX B OTAGALHOCTH He YJaercda Rayke
« NOMOMIHI0 TelNeckomna. B oToM cayuae NpEXOAHT Ha NOMOINL CHeK-

“TPANLHEI &HANESD.

Ecam spesga apoliman, coe'raumme 00 smesnu, o6pnmancb BO- "
#pyr ofmero LeHTPA Mace, To npEGmMIKAMTCH K Ham (Ho aysy spe-.

‘Buf), 1o yaaamwrea -or @ac. llpm srou, no mpurmmmy Nomwepa —
(Dnao, B HX CHEKTPAaX, HaRIafsBAPDMAXCH APYT BA APYra, MepHOH-
“9eCKE PRSFBAHBANTON CHOKTPANbHLIC IUHUH, TAK KAK UDH TpEOIMIKe-
HEd K Hau onmok anesnu ADYrag 0T HaC YHASJIHOTCH. Paayueercx, vy

48 : ‘ ~

B nacfomee BPeMA HA BTOT BONPOC MOKHO [ATH YTBePAATENB-



omoqnoﬁ sseaanl nogobHO® ABNOHAe He naﬁ:mnaercn 3pesupt,

ABONCTBEHHOCTE KOTOPHX OOHADY/KHEAReTCH CHEKTPANLHEIM IIyTeM

HAIHBATCA CRENTPAALRO-GeoliNbIMY SBEsNAMA, '
Kpoue peofimrix spesfi, ecTs Tpoiliie B BoOOIIe Kparusle 3Bes-

"BEN. -H B TakBx cucreMax ABHMEHEE aBesn conepmae'mﬂ BOKDYT"

oﬁmero HeETpa Mace.
Ecxm B cEcToMe mpoinolt smesmu mlocuoc'rn opﬁm' Graskm K .ny-~

. Uy SpeHwsd, 8 3Bef HMONT DAHYI CBOPHMOCTb, TO MOTYT HACTY—

NETH MOMEHTH, KOTAAa NpA NBUROHEM BOKPYT ofmero HeATPA Macs

- offEa gBesfa saxpoer cooit npyryw. [lan sennmoro gabmopsteasn sro-

*

«3BE3NHOE SATMEHHE» BHPASHTCHE B OGIMEM YMeHBNIEHEE Orecka
neoftaol 3sesprr. OweBupHO, Taxnme H3MeHeEHA Omecka GynyT mepHo—

. AHYECKA NORTOPHATHCH, WTO MOKHO msobpasure Ha rpaduxe (oM.

pac, 41). 3neanu nofoSHOre THNA HAIHMBATCH JSATMERHO-Osotinbimi:
HIEH 2GTMENHLIMIL NEPENEHHBIMIL SBEIRAMM.

Hspectal nepeMennbie 38esAl B JAPYTHX THIOE.

B saTuemEiix DepeMeHEHHI 38e3faX H3MCHOHHe Gnecka PEIBBAHO-
onnmecminn ppEenEaMu (sarMeEEaME), Y ADYrHX nepeMes-
HWX 2803} EX. CBeTHMOCTh, & CIeIOBATONbHO, H ON6CK, He OCTaeTCR
ficusMennolf Mo mpEumMaM (EBAYECKOro xapaxrepa. Chexyer:
CRA3aTh, YTO TOPeMeHHOCTh (/ecka sBeas HE Clefyer NYTATH ¢ MX:
MepUAHEeM, KOTOPOe BH3BAHO HCTO BOMHELIMM OPHIHHAMH (mme-»
HEeM BOZAYIIEHX NKacc).

K uncy ¢usmveckdX NOPeMEERMX BSB63R OTHOCATCA HpeOMNe:

w

© BCero rtaK HasuBaeMue ye@euds:. 3mesmm groro THEA TEPUOME— . '

YecKH TO PasJyRAWTCA — UPH STOM EX TeMHePaTYDA DORHMKAOTCH,—
TO CIRPMAWTCH, HECKOILKO PR STOM paaorpemcb. B CBAYE © STHAM:
H3MERACTCH M AX BHAUMEGE Oreck,

Tlepuomst nsMemenus Gnecka Hodemy TecHO CBASAHH ¢ HX CBO=
rauocrh®d, Haliga mo mepmomy cmeérmMocrh medeunyl W 3HAH € BH--
jmuMuii 6xeck, Aerko BHYHCAHTL PAcCTOAHME [0 2TOH IepeMeHHOE.

. 8BesmH H, rAasmoe, n0 ofbexTs, B KoTopoM Iedemza HAXONHTCA.
- Iopobmaii ciioco6 ompejesenns DPACCTORHHA N0 3BOZN BECEMA Ppac--

npocrpenen. Uedempnl nmorsa HasWBAT «¢Maaxamy Boememmoily,.
TaK HaK ¢ X OOMOMBI0 MOMHO BHACHHTE pacnpeneuanne apeast.
B OPOCTpAECTBe.

-Eers. spespst, HOR0GHO ne([:emmu JepUuoAHTIECKE nauenamm;na
coolt GfecK, HO ToXbKO B ropasgo Golee uepmemHoM TeMme. Taxwe

. BBe3NH HASWBANT OJossomepuodunecKuML NEPEMEHNBIMU, TAK KAK'

TmepHOAH maMeHeHMH nX GAecKa HOAMAC MAMOPAKTCA COTHAMH CYTOK..
Y HexoTopHX NOPeMeHHNX 8Be3]i NYARCANNE COBOPLIRITCA JO--
BONLHD XaOTHYHO, (63 ABHLIX MpHSHEAKOB mepRogmuHocTH. Hx masw—

© BANT NERPAGUALHUIMI B ROAYRPASUADHBIMU REPEMEHRLINY IBOINAMH..

B Bacronmes bpema masocTHO Goxee 30 000 mepememumiit smeap..
‘Mx uaytenne PACKPHBACT Mepef HAMA MEOIH® CTOPOHM Quamveckoi.

_TPEPOAL" aBeaf.

Ecth 8BesAN, KOTOpHe 0490Hh Guc'rpo B DeaKo qum:am cnoii-

. Gmeck — AmrA 8a AB3 B FIeCATKU H COTHH THCHI pas. 3arem Guecx

2% ] ; : A%
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TAKOE 83BESAM HATMHACT YMOHBIIATHCA, CHATANA MAOBONBHO 6ncrpo,
4 3aTeM OUeHb MeRAeHHO, CyCTA HeCROALKO /6T 2Beafa CTAHOBHTCH
OuATh' TaKodl e, Karolt oHa Onla N0 BOULINKH HAN Hke cuabee,
IonoGnrie 3Beanmsl MONYUBAM HASBAHHE HOEMIT 8SBO3N., PaMblue oy
MAAH, YTO 310 JelicTBHTENbHC BHOBL NOABHBIIEOCH, TO €CTh «3apo-
Aupmidecas snesmul. Ha camMoM mexe BCO ¢HOBMEO» 3BE3JH CYMIOCTBO-
BANE ¥ A0 cBoelr penmmEn, Bonee roro, momofusle BCIHIIKE B Te-
© OHME JKMBHE HOROTOPHX SBO2N - NOBTOPHIOTCH, MO-BHAHMOMY, MEOTO
pes. IIpu penmnike «uHoBolis RapymuHe rasoBiie CIOH BBeBIH o

CHOPOCTHIO B THICATH. monerpon B CeKyHIY HSBOpranrca B Opo- . ’

crpaeres. C revemMeM BpeMeHM STH TrasH’ paccennanTca B MexK-
snes;mon HPOCTPAHCTEE,

Hame Commne npuHannemerT K WHCHY YCTOHTRBAIX 3BOSJH, KOTO-
pxm He¢ YIPO/RAKT BSPHBH, CPONHCTBRENLIG HOBHIM SBO3INAM,

Iocxe Bemmmier ocofeHEO APKEX HOBHIX 3Bea) (Tak HASHBAGMHX
C8epTHOGKL 3ReaRt) OBpPAsYIOTCA HCHONEHCKES PaapemBEHLe TA30BhO
ofnaka ((TYMBHHOCTH)), ROTOPHE PACIIHDAMTCA CO GNODOCTHIO O
2000 xu/c B HETOHCHBHO HIYYRIOT PARMOBONRMN.

- Honsie ® cBepxHoBiie 3Beaji B HACTOAINGE BPEMA OTHOCHAT K amc-
.ny B3DHBEHX NepeMeEHHX 3Beal (B OTAMYNWe OT RYASCUDYIOUUT
nepeMeHHNX ~~ NodeHA, AOATONePHOAUIECKHEX, HOOPABHABHHX N N0~
xynpapuibitix). llo-smpumoMy, B3pHBHEE NpomeccH CRONCTPeHEN
MHOTHM 3BESAAM, B WUSCTHOCTH, H mHamemy Coaumy, Ba IOBepXHOCTH -
= B aTMoc(epe KOTOpOro BpeMs OT BpeMeHd HAOMIOBAIOTCH COsLHEN-
Rrie ecndtuxy — San00ee 3AMETHOC LIPOABICHNE CONHEEVYHOH ANTHB-
Hocrn, Y HeroTopux sBess| (HAnpEMep, THma ssesgw UV Knra)
BCHRINKH HACTONBKO MOIIHE, ¥TO NpR sToM ofmuik 6Reck apespn
SAMETHO MOHAOTCA 88 HOCKONBKO HOCHATHOB COKyEN. IIphawam aTEx
BBPHIBHAX. AENSHHH DOKA He ACHLE, HO YCTAHOBRNEHO, 4TO tsneannué
. BIDPHBHP MOryT OHTH BeChbMA DASAEYHH L0 SHOPrOBHNONERHE) -~ OT
BUPHBOB TEDA CONHEUHHX BCAMIIEK, HPH KOTOPHX ofmuil - Gueck.
SBS3AN TPAKTHTOCKH He MEHSOTCH, [0 BCOHHIEK BOBBIX H CBEPXHO-
‘BHX 9Beall, DK KOTOPHX BHjeaserca sueprua go 10° opr. Bee anes-
M, 38MeTHO Meusgwinge ofmuii GiecK B MOMEHT WPOHCXODAMAX B
HX a'ruoo(bepax BSPSIBOB, . o&emm B KIACC BSPHBHHX IOPeMgg-
HIIX 3D03[,

I'Ipn BCIHIKe CBOPXHOBOK aneam.t aa aecuomo nec:men ‘oBA
MBAYIBET CTONbKO #e IHEPruH, CKoAbKO COMHNe 34 HECKONBKO MAN-
amappos Aer! Ilo coBpeMEeHAMM BPEHCTABNPHUAM HCTOYHHKOM TAKOTO
CBEPXMOIHOIO SHOPTOBHIeNCHEA CHYMAT RaTacrpofuweckoe cxarge
' 3esfsl. PacyeTH NORASHBAKIT, 9T0 B NPOHECCS IBOMIONHE HOKOTOPHX

8Be3 B MX HOAPAX MOTYT BOBHHKHYThL (HO HWeofasarTelALHO BOA-
BEKaKT!) YCIOBHA, HADYIIAKIIHEe DABEOBOCKe 3Beafiu. BumuMo, oc-
HOBHYI-POJIh TIPH 3TOM HTPAIOT HOTEpH SHeDrME 3Bea3fofi Ha Mayve--
HHe HeHTpHHO — MeXpuAdIIAX HNOMOHTADHHY YACTHI BeINEcTBA, HO
Hecymux B cefe smexrpuweckoro sapaja, Ilepep Bemwmxoi#i Ampo
cpepxEoBoil sseafn EMeer mmortmocts 107 r/em? ® reMmeparypy
B HeCKONLKO MHATHAPAOB FPajycos. B ator MoMenTt B peaynm-are
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0co0LIX ANEPEMX DPeaRIEE ¥ HAMWHAETCA pesKag yroyna HeNTpmHO.

3pespa cmanaer BEYTPb ceGA nonolHO KADPTOYHOMY ROMHKY, HPHIOM -
BTOT IpONECC CHANA MAR BSPHEA BAHUMAET BCEI0 HECKONGKO COTHX
JAoxelt coKyRIH. ' -

Korpa, capmmack, ARPO apesmst mocruraer mrormocts 10 r/exd

_B TeMieparypH 200 MaazmapRo» rpagyces, B o(oiovRe, OKpY-
sxaomeft 2Hpo, BOSHEKACT BIPHBHAA PEANIS BHIOPAHAA KHCAOPONA
¥ yriepoga. CrepxXMOIMHAA YARPEAA BIPLIBHAA BOAHA YBHOKAET 84
cobofi wacTs 0GONOTKM 9BeSAN, B B PTOT MoMeRT MH Eabmiopaem
¢ 3eMAn BCOWIDKY éBepxHOBOH.

BosMoREN apa papHaETa. ECIH Macca Sapa spesgl Membme 2,5
‘uacesl Coanma, To B peayanrare B3puBA CBePXHoBoE SApa Kelesa
M EPYTEX TAKeNNX STOMEHTOB DACHARAIOTCA EA NPOTOHH M HeRTpO-
W ¢ HOCHeAYIOLIEM NMPeBpaImeHEneM (3& CYOT PEAKHHME ¢ BIGKTPOHA-
ME) BCeX HpPOTOHOB B HeliTpoEH., TAK BOSHEKAKOT KelrTponHue
BBOSAB, CYMeCTBOBaHMe KOTOPHX 6biX0 mpejicKasaEo eme B 1934 r.

Ecam #e Macch AApA 3BOSTNL Gomome 2,5 Macew Coxnma; To
B3pLB SBeSAN IPHBOARWT K o6pPapbOBAHMID TAK HAasKBAeMOl «vepHOl
AHPH», DTH TeopeTHUecKHe CXeMH HOATBepARalorca QarTaMm.

" B aprycre 1967 r. HeouMEAHHO ¢ TOMOTHLIO pmoreneononbn
OHAR OTRPHTH CTPAHELE HCTOUEMKE PaMOBSIYUEHNS, HASBARHLIO
nysscapasy. YintencHBROCTL RX HSAYUeHHR ROJeGAETCH C OYOHL He-
Soxsnmng PeprozoM, B ‘cpemmed GxmaxaM k 0,75 c. Hpm srom camulk
Gonsmok WS M3BeCTHWX HOPHONOB DPABeH 48 ¢, a HamMeHBIHEA —
0,033 ¢. Xapanrepmo, 9ro B HeKOTODHX caydaax kxonebamns nsxyde-
FRA SAXBATHBAKT ¥ YATPAGHONCTOBNE H BHAMMHI IAa30M YWaCTRU
SHOKTPOMATHHTHOTO CHeRTPA. . Paccroamns mo myascapos (Ex mume
mapecTHO Golee ABYXcor) memar s npexexax or 100 mo-25000 cme- -

. TOBHX JieT, TO. €CTh BCO USBOCTHHE HEHO UYNLCADH HAXOAATCE B
Ipepenax Hantell ssesgHOl cBeTeMH — Ia’ZaKTHKE. : S 4

TlopasETennua CTACHILHEOCT: MEPHONOB NYALCAPOB: HA- HPOTAMEe-
HMH, HAIpHMeD, LOAYTofA OHE COXpaHAWTCA ¢ TodHOcTHIO A 107° c.
.SameriEM, TO OMIIBTYAA KonéGammit AsTyYeHRA nyALCAPOB H HX

} OCTAIOTCA IOCTOARHELIME., OHE MeRATCA, DpHYEM HeNpa-
ugtin of6pasoM. IROrAA Ha HOCRONBKO MECALRR MyALCAD HCYO3AET

-m:t EaGnogavesedt, 1To0H saTeM BHOBL HOABRTRCH B IIONe
3pomss OTeNGCHOMSR WAH APYTHX NPECMENKOD Haiyvenus. B me-*
“ROTO - CHYUASX SRPOFEETREPOBAHO CHCTMARENSCROC NOCTONOHHOS -
yMeHLmIeREe cpexmero OueckR NyAbcApa, Wil SSPOATHO, CBAZAHO
¢ KiMHMH-TO €0 DBOXONAOHEWMH WIMGNANRANS: SaT0 NepHOREL
"WYABCAPOB CO BpeMeHeM YBeNHYMBAKTCH, ROWKE SWIEE MOJIeHHO.

- Cynma no pafy NPHBHAKOB, CPOK NPECLMANEA SSRENM B COCTOAHNE
nyIbcapa He NpeBRINaeT HeCKOABKEX Nmxmmomos axer:. Orcioja cre-
Ayer, uTo EAGAIAeMNe HEIHe NYILCADPH — OGBEKTH MONONEe. Kax-

' .poe THeAvederne B amakTHKe 06pasyorca OT ORHOTO J0 JeCATH

nyapcapon. «BuBmMXY, RAN ¢<2acTHBMAXS, Hyabcapos B amaxrare . -

-AOKEC GWTh B THOAYR pas GoXniie, 9eM UYNECAPOR ARTHBHKX, HEl~
ﬁer HeficTRyOMBX. L : :
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Ilo coppeMenHLM DPEACTABIGHHAM OYALCAPH — 3T0 HelTpORHLES:
BBesfN, NMONepeYHHKA KoTopHx Gamarm K 20—40 kM, a maOTHOCTE
HepooOpasrMo Beamra (mopamka 10'2 r/cm®). Teoperuweckme pacue-
TH NOKAIHBAWT, YTO HefiTpoHHHE 2Be3fhl ROMKEN OVYeHE OHICTRO-

" (izeckoabKo 06opoTOB B COKYHALY) BPAIATLCA BOKPYT OCH H 00aagaTh

MoK cOGCTBeHNWM MATHETHBIM IOXeM (HAEDAMOHHOCTH nopamKa.

ManxRapna speren!).

- He no.uyu‘aij're, 410 KoMeOALMA HOBHAEMOre HINYICHHA neﬁpbn¥ '

BLIX 3BeSQ BNESBARO, KAk ¥ nedenn, mx nynscamasuu. Hpmauna ryr
HeCKOMBLKO CHOMKHOE, )
IIpencrassre cefie, wTo MarmuTBaa och meliTpoanolt ssesane (7. e.
npaAMAS, TPOXOAAMAA Hepes ¢ MATHUTHHRIO [ONIOCK) - He COBIAJAOT
€ OCRI0 66 BPAIIeHHA, 4, CKAMeM, MepmeHpumKyxaApEd k Helh. Jlo me-
KOTODHM TEODOTHUYOCKHM COO0pa)KeHWAM, OCHOBHONH HOTOK PpagmoHa-
AYUeHHS 8Be3hbl 3aKAI0YeH BHYTPH HeROTOpPOH HOHMYeCKO# moBepx-

' HOCTH ¢ ﬂéﬂTpOl( B NeHTpe SBesIN H OCBHIO, copnafawmeii ¢ ee Mar-

HETHOf OChio, Mimawe TOBOpA, HA sKBaTOpe HelTPOHHON 3BE3AN eCTh
AKTHBHAA 06JACTH (4ropAvee IATHO?), KOTOpOe, HOKOGHO NPOKEKTO-

PY, DOCHIAET PAgHOXY4 B OpocTpaHCTBO. Ecau semmodi malmomatenn .

PacHON0eH B DKBATOPEANBHON NNOCKOCTE HOATPOHNOA 3Beafhi, TO
NpH ee BpAlleHHN pafHONYY, HofobHO AYyYy BpPAINAWHIErOCE MAAKA,

meprogEIecky GyAer «ocRemarhs HAGmomarerd. B raxse MoMenTH
PaEMOUBAydYeHNe HOHTPOHHOR 8Be3AH BHIAALKAT MAKCHMAALMEM, .

a rnepuon KodeGamuit ee MaTyueHHA, OUEBHAHO, COBHANAET © WEPHO-

" . AOM BpameHEA 3BO3JH. BOKPYT OCH. . .

XoTa onncamHag <MAAKOBAAY MOJGHP OyALRCApPA HHBEE BECHMA [IO-
DyaxspHA, MHOTOe B Hell ocTaeTcA BedAcHMM. B wacrHOCTH,; Ans ofbac~
HEHHA ¢PEETreHOBCKEX» NyAbCapoB (T. o, 70X DYAECAPOB, ¥ KOTOPHX
HEPEOAEYECHE MeHATCA HX DPOHTFOHOBCKOO MAAYIeHHE) ODHXONMTCR
HNpesnoNaraTh, YT0 HA NOPOTAMEEMH MHIIHOHOB Jer HeArpoRHAS
speafa paGoraeT KAK MOMHBIE YCKOPHTeADL JOMOHTAPHLX YacTHI,
a 3T0, B CBOJO Ouepefh, Hympmaerca B ofnacwensu. Ecrs . apyrme
TPYAHOCTH, MOKA HO NLPeONONEeHENe TeopeTukamu, BosmokmEo, uro
npongccH 3 MyJXBCAPAX IOPAsfo CHOMKHES, TeM ME ux cele ceropgas
HpeACTABIAEM. - R

IpumepoM 9TOr0 MOryY CIY/RATH ¢CGOEY B CTPOTO HEPHORMISCHEX
RoTeJaHUAX HITY9eRHA nyascapoB. Taxme ewauxoobpasmhie msme-
HEEWA NEPHOJA BOCHMA HEPEIAKA H COCTABAAWT MAITHOHHHE ero
ZONH, HO OHH. CymecrsyXT ¥ Tpelywr chbacsenna, [Ipumaoch, npn-
AyMaTh HeoOHYEYYW fwloTesy o «sBesnoTpaAcenuAxs. Ee asropst

" YIPeANONArawy, 4ro HeRTPORHLIO BRESMAK HMOIT TBEPAYID. KODY, HO-

TOpaf, KAM H CAMA 9sesfa npm ee OHCTPOM spanlennd, paobperaer
dopuy -cuzocEyroro mapa (chepoima). Iosops roTmee, cTpoeune .
pefirpomnofi ssespu crouctoe. Commil rromuRit’ ciroil, orsercTaonannk
84 H3NyYeHRe 3Beafhi, COCTONT H3 NAOTHOR mnaasMul. I'ayGme pac-

HONOWKEHA et Godee WIOTHAR TBepAas oGOMOMKA, MPOYHOCTH KOTO= -

pofk ropssno Gonpme mposmocrs noGoit cramm, Kax oro EHm ypusE-

_ TelibHO, HO NpPH .IJOTHOCTH 3IEKTPOHUO-ANCPHOR INAIMK BHINO
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40'° ‘t/cn® oHa mepexofET 8 0coG0¢ KPECTANANYSCKO@ COCTOAHNEG ©
©YeEL BHCOKoON TeMmepaTypoli NIaBlIeHHA.

-~ Jlog “rsepaok xopoli HaxoxETCA cJOl, rme Bemiecrpo HelTpOHHOE
‘BPOSAH HANOMHHAST CBEPXTEKYIYI H CBePXNPOBOASIIYI; MREIROCTH.
Haoven, caMme ' rAy0NEELe, NeETPAIEHEHE 00aRcTH BeHTPORHON
spesps mMewr wiotHocth 10'° r/e® B Temmeparypy mopamEa MET-
amappa rpamycos. Kpome HeHTpOHOB B SX6KTPOHOB 8Rech HPHCYT-
CTBYIOT TANXKO B TARKEe TAKeihie SiaeMeHTaDHMe TACTHNN XaK Ii-
‘meponst. Korga ¢ ymeEbilleRReM NEPEOXR PPAINSHESA NYRALCAPA YMOHL:
- IMAETCH ero COAKMCHYTOCTH, HA TAKOTO POji2 HAMOHCHHEA TROPRAA Kopa
péarnpyeT He WOCTENORHO, & CKauroobpasso. Pacupamnasce pusxe-
MH, TREPAAA KOPA MYALCADA HOPOXKFAGT ¢3BeBROTPACOHHAD, KOTODHE
. 3 CKASMBAIOTCA B $COOAXY» NEPHORA NYALCRPOB.- . _

" BaMeTmM, uTo ecAH beMmoli HMabampaTeal e BAXOXETCA BOARAH
PEBaTOpEANBHOM IMOCKoCTE BpamakomelicA mefiTpondolk sBespM, TO
Taxan 8pe3fia M He NPOABHT celn Eax nyancap. [eficrwrensuo, w3~

BOCTHM OCTATKE OLIGIIMX . CBOPXHOBHX B8Beafl (rasosuie ofmaxa), . )

B HOTOPHX NYALCADH He Bajinemil. Jvor . daxr cBEReTeEBCTRYET
B TIOEB3Y ¢MaSKOROH» FHMOTeZH, KOTOPAA IPH BCeX CBOMX HeAOCTAT-
'KAX Bre e, BEPOATHO, OTPAJANS IAaPHNE DOANLHHS 0COGEREOCTH
HOYARCADOE. ’ '

. Kaxosa 6u BB 61iaa NCTHHHAS DPAPOAA OYALCRPOP, ONH IIPOAB-
ATHT celA KAR BCIIOUETSANHO TOYHHE (KOCMHIECKHE® WACH)S, CBOS-
.ofpasHHe RATTAKH BpeiMeEE. -ACTPOHOMH Ye BOCHOILIOBRTHCEH
SYEM CPORCTBOM HYJNLCAPOB, BCOONLSYA X RIE M3YIEHER BPAIHHR
Bemxn, 06 OPOETANLEOTO NBHMOHUH, OPORSPKH PAMMTHEX STAXOHOB
BHEMEBE. o o )
. PaccmorpEM Temeph cayuall, KOTria B3pHBAETCH BEChMA THIReNAN -
speaga ¢ Maccol, Sonee ueM B 2,5 pasa mpesumawmed maccy Coxm-
pa. B sroM caytse mpE HApYWeHEE panHOBecHA sBesma Gyler xax
fu paspapaeHa Maccoil CBOMX BePXHHAX cnoes, Ilpomaokiner Karacrpo-
dHuecKOe TPABETANMONHO® CKATUE WAN, KAK YOBOPAT acTpoduauKE,
ATpaERTATEOEHLIY Koxnance. [lpm eTou npousoliayT cofnras, ECTON-
KOBaHEe KOTOPHX fiaeT TeOpHSE oTHOcHTembEocTH, IlogcEEM KpaTKO,
© 4EM BAeT pedb. o L '

Ras xagoro . KOCMEECKOT0 Tena CYIIECTBYeT TAK MAZWBASMAsL
BTOPAA XOCMHEYECKAR CKODPOCTL, olpeenAeMan dopmyaociivy =V 2aR,
FHe G — YCKOpeHH® CHIM TSocTR AR NOBEPXROCTH Teaa m R -—ero
pajmye. Jan Sesman vy =112 xa/c. 310 Ta MUEEMANLHAK, ¢NApa-’
GORMIGCKAS® CHOPOCTb, HNPH NOCTHXGHHE KOTOPOR KOCMETECKHE Je-
TaTEALENE ANNAPAT CMOMKOT OTOPBATHCE OT JeMIR W -OTHPABHTECA
» . uemnasgersli noner. Ilpu wmenpmedt cxopocra (or 7.9 mo
11,2 xu/c) om mEemabemHO OCTAMETCA HCKYCCTBOHHRIM CHYTHEKOM
Beuan, 3amerun, uro aag Counma vy = 700 nu/c.
. Ilpencrasnm cefe rTemeph, 4TO, COXPAHAA Maccy, M, spespma wa~ -
Tacrpopuuscks cmumaerca. Torna yckopeEHe Ha HOBSPXHOCTR BBed-
Al @ - f = (cpe f ~ DOCTOMHEAS TATOTOHHA) CTPEMHTONLHO PACTeT,

23




o

. a BMeCTe ¢ HMM pacTer H BTOPAR KOCMEYECKAH CKODOCTE lm=]/’m=r

2= j - TeopeTuuecKB TOBOPH, MOMET HACTYNHTH MOMOET, xorna

Un c’raner pannoﬁ ckopoctn ceera ¢ (300000 xu/c). Kax HOKB3LBAKT
pACIOTHL, 8’1‘0 Bacrynx'r TOrpa, KOrja papggyc cmuammeroca ‘Toma
: (anea:m) cTaHeT ﬁasmu er0 THK HAJLBACMOMY rpm'ralmomiouy ]
PaRHEycy Ty - T Jan ConAnma ry=3 KM, B mpHE BTOM cpepuan .
nxornocts Conmna’ oipkEa cocradaare 1010 t/emd, wro s 10 pas
DPOBOCXOAMT LIAQOTHOCTH ATOMHOTO AApA. ° .

Ilpopom:xag cammarbcs gamee, 3Besfa, KaK ronopm'. yitaer mog

CBON rpaBETANROEAL PAfHYC, T. €, €¢ PAXHYC CTAHET MeRuiume I

ONHCAREA AanbHefmmMxX coberrafi KIACCHYECKAS HEPeIATUBHCT-
cran Qusika He rogmrcA. Teopua e OTHOCHTEILHOCTH HPHBOKAT
K BHBOZAM CTONDL JKO. ACCTOBSPHLIM, CKOND U napanoncanbm I'm- .
Eble M3 HEX BAKAOYAKTCS B cnenymmeu T '

Hax nspecrso, ¢ TQIRH 3PEEAA TeOpPHH OTHOCHTONLHOCTH HO oy~
IECTBYET RAKOIO-TO eIWBOTO JAA BceXx To4eK Beememnol oxmmAXoBO-
r0 «MRPOBOTO» BpeMenn. B Kammoii cmeTeMe KOOD/IMEAT BpeMaA TedeT
-mo-coexy. Ecau mpepcranmrh cefe nalmoparTers, BaXORAINErocHd Ha
" JIOBePXHOCTH CHARAIMIelicA, ¢KOANANCHDYIOINel» SBeafnl, T CIRATHE

HOYTH B ¢TOYKY# NPOM3OifeT 38 KAKUE-HHOYND HECKOABLKO COKYEJ.
Ho max cofmras GynyTr pasBABATHCH JNRIE B €r0, KAK IOBOPAT,
¢CONMYTCTBYIOMeHs cHCTeMe KOOPAWHAT. Bremnmi - me, cnameu, seM~
Hoff, naﬁmom-rm YEUAET CORCOM HHOE, )

' llsm HOr0 KoAXADC 3BeaRH Oymer npormxomm. cuavans GpCTpO,
8 haTeM BpCe MOoRTNeHHee H MenleHHEE, acaun'ro'rmlem ﬂpﬂﬁﬂlﬂ&ﬂﬁlﬁ‘
R TOMY DOKROBOMY MOMEHTY, KOF/Ia PANHYC 3BOS[I CTAHET PABHHM Iy

CoGcrpenEo, 970T0 MOMOnTA BOOGpAKAeMEH seMEOH HAGAOEATENs BE~
KOrga He YBHERT, TAK KaK OT HAaTala HOAAALCA JO ROCTHMeHHA

IPABBTANMOHEOTO  pajEyed J:(o:mma oo ero qacau apoliT

BOUHOCTE]

Cnapmasca BBYTPh celf MACCHBHAH B3OPBABIIAACH 3Besna’ npe-
BPAIAeTCH B TaK- HASHBAGMYI0 ¢JODHYR AHDYS, MIH <KOANATICADS.
Korna oma <ylifeT mox FPABETAIIMOHHLIN pPAafAHYCH», 66 HIXYIOHHE O
Bac JOHTH B6 CMOReT: Befih TOr/iA Un CTANOBATCA GoIbIme ¢, a cpepx-
CBETOBHX - CHOPOCTOR N[O TEOPHH OTEOCHTERLHOCTE Heé CYIHECTBYeT.
EnuncTBenno, ueM «YepHAA JPA? -CMOMOT HPOABHTS ceba,— or0
CBOMM IpPAPETATEOHEMM (BAM SAERTpocTATHIecKMM) moleM.  Ecmm
npE 9ToM BOAHIE Hee HAXOAETCA rasomoe Bpamawmeecs ofzaxo X
ero YacTEXH NafaloT HA «YePEYR AMpYY, Kak (b 8aCacHBAACH.ew,
10 Takoe ofmaKo (TAR NMOKARSLIBAKT PacyeTh) mpEoGperaer Qopmy
AUCKA H HAMHHAOT nocramno 'MOIHO HBNYYATE DEHTrOHOBCKE®

Orcmna CHeAYeT, uTO WO KpakiHell Mepe HEKOTOPHE M3 KOCMMYO-
CHEX PEHTTGHOBCKHX HCTOYHHEOR -HBAYICHHS MOry? OHTL rasoBbIME
o6IaKAME), ECIKTHBAIOMUME. ARKpenEo («NafeHERe?) HA PAAOM pac-
HOAOMEHRYI0 «IEPHYIO AHIPY?. Rcra'm CK&8ATD, . renmeparypa ‘Taso~
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PANKA HECKOALRHX NeCATKOB ME/IEOHOB rpagycon! .
. Kpose sMacew (s caepopatenrno, ¥ CoGCTBOHHOTO TDABATAOMOM-
HOTQ IIOVA) «UePHAR AHPA JOIUKHA COXPAHETH HACKTPHIOCKEE 3apaym
B BpANATeNLHAIN MOMeHT ¢Xapmefica 2Bespnl {eciH, KOHPYEO, OHA
-9TEME KavecTBaME3 obaajama); Jlaa cayvam smeRrpHIECKH SapAAKeH-

Boli KonmancEpyomedi MacCH NPOMSBEAEGEH pacyeThi, HNPHBORAIIEO
X COBEpIIOHAO (PSHTACTHVECKEM BLibofaM. OKasmmpaeTcd, B DTOM CHY-
Wge yIIeANIAA NOR TPABHTAHEOHHHE pagMyC 8BESAR CHKEMAETCH HE -
A0 HYIH, & X0 HOKOTOPOTO Hpefeda, HeMHOTO MEHBUIETO Iy, & . 38TEM
CHOBA HAYMHAET PACHINPATHCHA, HO ... B Apyrofi Beeamemmoil Cro~. .

HHARA TAKOH TEOPeTHIOCKOH CXOMH MOJAFAKT, Tr0 KpoMe «Hameil»

- OHHON ©CTh MHOJKOCTBO APYTHX NPOCTPAHCTS, OTHeHEHHHX RpYT

. or aApyra Gecxomewso GoasimuMu NpoMemyTHaME BpeMenn. Mcueamys
ns damreil Beeermot HaBcoraa, CHKABIIAACA A0 HPOfela 2AOKT-
pEYeCKH BAPHMeHHAA 3IBOSJIA MOMeT HNOABATHCA B NPOCTPaH-
cree apyrok Boesenmmolt may «Geaas gmpas, T. e. Kax HpoOurymmik
pacHEpAonEica 06BeRT. - - ‘ :

" Bee 2TM ROBGe HASH TPYJAHO YCBAHBAWTCA HpH mepnoM B Germom
- ggagoMcTRe, [loaToMy i PEKOMOEAYIO TEM, KTO HMA 3ANETEPeCOBANCH,
‘npourTaTh EETepecay®D KEmry: Il xaoscxkmi H. C. 3seamr: Hx

poXiienne, MusEs ¥ cMeprh.— 2-0 man.— M.: Hayxa, 1977, a ramxe
sncrynxenan H, C. Kapmamesa ma JUCKYCCHH 0 BHE3eMHHIX IMBE-
ausamuax 3 Bopaxane (CGopmux -<IfpoGmema CETI».— M.: Map,

1975 r. ¢. 166—173). ' oo

B reMuné SHMHMe HOYH B COBES/HH Tenslla XCrKC 33METHTS
MATOHLKYI TECHYW rPynmy Ha MecTr ciabo cpernmuxcsa BBesROYOK.
3710 - g6edOHOe cxonacwue Ilnenam, EAMOTAA HABHBAEMOO Y -HAC B
crpane Crodapamu. B remeckon cxonmemme BHIZsAsT Goneo MuOro-
qHeHeHHEHM K BRIOYseT B cebm Gonee cotmm swvesn. Bcee otm smespant
He TONHKO HA mebe, H0 W B MpocrpamEcrse GNHSKE APYr K APYTY H
CBASAHK MeXnAy cobofl CHAAME B3ANMHOTO HPETHMEHHA. ,

Taknm o6pasoM, B OTAHYEE OT COaBE3NHM, MPEACTABIAIIIEX O~
Golt wumumuie Ha Hele IPYNNNPOBKA HA CAMOM IO BeChMA JAJERHX
RDYr ©OT ADYTA $Besj, 3BRe3NEHEe CKONIeHWA ABARKOTCHA
$usnvecKE CBASAHEMMHA BIAENMHHM TATOTeHHEM
o6boANEEeHAAME 3BEB L . : .

., SBO3JAHEe CHOIAeBAA, He HMewuiHe 'mpaBEABENX OvepTaHBmit, Ha-
SEBAIOT PGCCEIHHBIMY SeesTNBINU cKonsendamy, CocTapaawOEe uX
AGCATKE MAH COTHE sBesR GecHODAAOYHO PaadpocaNs Ha HEGOALMIOM
yuacTre peGa. VIMeHEO K TAKOMY THNY SBESAHMX CKONJIOHHIE OTHO-
carca IlreAnsr. .

Vinok BHeWHEE BHJ AMENT Waposwie secsdnbie cronaenus. Omu
CcOomepRaT coTHR THOAT 3mean. I meETpY DIAPOBOTO BBE3AHOrO0 CKON-
ZeHAA KONEYOCTBO SBO3J YBOIHUUBAOTCH HEETOALKO, YTO OHM CIH-
BAKNTCE B COAOUIHOS CHAHEE. ‘ _ :

Io cromM® ReNCTBRTEABHLIM PasMeDaM IMADOBLIe SBe3AHEE CHOI-
AeHES BO MHOTO -PAS NPOBOCXORAT PACCONEHES SBEs/lHBe CHOIMIEHMA. =
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JleaMerpr MHOrEX INAPOBHX SBEBRHHX CHONRGHHE HINePSIOTCE

. ZPYMA-TPeMA COTHAME CBETOBWX JeT, TOTAA KAK CpejHse NoONepev-
HHKH DACCOAHHHX SBesAHMX CKOIVIEHER COCTABIAKY BCEr0 AHIHE
OHBE-](B& JOCATKA CBeTORMLX HeT. ' ' .

B Bacrosmee BpeMs OTKPHTO B HIYYOHO Gosiee Thiosm paccesn-
-BHX E Goxee COTHM maposux zpeafmLx cxomxemudt. H e m apyrue
$5037HLE CKOOICHHA NEPEMEINAKTCA B IPOCTPANCTBO RAK eJnH
moeo . ’ . ‘ ' N

HOpocrpanerso mesmpy asbeagaMi Re alcomloTHo nyeto. Ouo 3a-
TOJHEHQ UpessHvailHe paspeiReHHEIME O6NaKAMM NOHIA ¥ rasa,

IHEMH, [0' TEPMEHONOTHE ACTPOHOMOB, MeX3sesdnyw dud-

dysxyo marepuro,

OrpoMmsie MemapesiHNe obaaxa ua CROTAINEXCH péapge#renmr"

TasoB M NHUIE TONYYMAH BASBARMG CBOTANX ANPHYIHKX TyMaAmEO-

crefi. Ux TemEERIM OpeICTABUTENOM HBAASTCA HPKEA TYMBHHOCTH

B cossespun Opmona, xopomro BHAHMAas name p Gumoxan. [ash, ee
obpasyomms, crerares XONMONQHHM CBETOM, TIGPEMBXYYAA CBOT CO-
CefHEX TOpAINX 8pesft, Takum o6pasoM, CBEYeHHE FASOBEHX TyMAH-

HOCTell ocTh AWMAHecHeANHA, DPOARICHES KOTOPOR naﬁmonsofrca__

H B KOMETAX.

B coctas cperimx mnddysELIX rasoBHX Tyaanno'é:ei BXOAAT

TASBHNM o6pasoM BoROpoN, KECHOpOA, rémmik u azor. Ilovepewmmxm
TYMAHHOCTEH MZMEDANTCA RECATKAME, & MEOrA M COTHAMH CROTO-
sux xer. HogoGuo womeraM --u game ¢ eme G6AbmmM -npasoM —

ME)K3BesINHe IasoBHe TYMAHHOCTE MOryT OMTL HASBAHE ¢DUABMBHIM

HAYTO», TAK K&K DAOTHOUTH HX BOHIOCTBR B MHEATHAPAN . pA8 MéHL~

PeieHHOCTE NAA 3eMuEON TeXHHKH HORA HeJOCTHIRAMA, .

Hie¢ OAOTHOCTH. KOMBATHOTO BOSAVIA. Taxaa BHCOKad cTenems paa-

B memzBeagEOM MpocTpaHCTBe EAGTIONATCA TREMKE maddysaue -

HEUIGBH® TYMaHHOCTE. OrH ofgaKa cocTofsT M3 weasvafimmx Teep-
AHIX DHIMEOR, epolmuli nomepeumusr Koropux Gmusox x 0,1 Mmrpo-
uerpa. Ecan sOmuam munepoi TyMamHOCTH OKaMerca Kaxad-uaGyxo
fpKaA 3De3NA, ee CBOT DACCEMBALTCA TYMAHHOCTHIO B HHNEBAR Ty~
MB8HHOCTH CTAHOBHTCA HemocpencTsenno naGawpseMoif. Bo umtormx
CIyTafx NMHAeBHe TYMAHHOCTE OTHOCATCA K WHCAY TeMHHX TyMaf-
Hocrell, B sToM cayuse oEHm EHaGAIONAKTCH KAK UGPHMS SHAKIMC
<uposans» Ba $Poie Maewnoro Iyra, o ' :
MeixAy raz0BRIMAR B NLUIEBHNE TYMAHHOCTHME, KAK CBOTALIMHE,
TAK B TeMHHMH, Her Henpoxomumoldl rpamm. Yacrd omm ‘mabusopma-
0TCS COBMECTHO, K4R rasoBO-UbIeBHe TyMamuocTR. Bosmoxno,” wro
B HOKOTOPHX CAYYAAX CROYCHHEG TYMAHHOCTeR PHIMBRETCA BIAHMO-
NpOHHKHOREHHOM (7O ecTh CTOAKHOBHHOM) -BYX BIH HECKONLKHX
obaaxos. ' - . .
TyMaEHOCTH ARIAKNTCA, OO-BHANMOMY, IBIIEL YOAOTHEeHEHAME B TON
HeNpepHBHOK Kpafime paspemenkodl -memspeapuolt amddysnolt ua-
TepHH, KOTODAfA LOAYIHIA HASBAHHE MEMN36€30K020 243a. Jra cpena:
obuapymnsaer co0a ammwe opn HalmoReENAX cuexTPOB KANOKEX
apesfi, BHSNBAA B HHX JOUGIHETONLEM¢ AWHAE nommomesad. Tod-
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‘galimas MeXK3BeaZHAS TA30BAA CBYANR® WO cBoefl ILIOTHOCTR

{10-% r/cu®) B eoTHU Pas YCTYHAeT CAMEIM DASDONOHHEM H3 TAS0BLIX .
ryuannocTell, OBa COCTORT B3 ATOMOP BOKOPOAA, KENBUHEA H HEKOTOw

~ PHIX APYFUX BIOMEHTOB.

-

HecMoTps Hq, CBOW paspe:KeEHOCTD, Mexaspesqdan auddysnan
maTepEa (rasil B THAL) BHIHBAOT .BAMETHOe MNOTIOIEHME CBOTA
apest. Ono Guio 3anomospeno eme B 1847 r. ocmoBareseM Ilyaxos-
cuofi o6cepnaropus B, Crpyse, #o aums B XX 5. DOTNOmMeHN® CHeTA
B Me/KEPe3HOM HPOCTPAHCTBE OKOHYATENLHO CTANO JOKAIAHHSIM
JaxToM. _ L ’ '

MemapespENe Tass ¥ NHIL JTBOAKO MCKAJKAKT CBOT RATCHHX
eresa. Onm ocnabumwor ux ofmuik Gneck (ofmee morxomesnwme) W jio-
x0T UBer sBesR Goaed KpacEnM (usbmparesbhoe mornomenue), Iipa
BHYHCXOHEN paccTosmmil B0 sseax o6a st sddexra meobxommMo
yumTHEBATE, 668 Mero MOMHO BNACTH B rpy0ne OMIMOKE. B

Ocofoe MecTO SAHHMAKT TAR HAJHBACMHEE MAGHETADRUIE TYMaH-

" mocru. MEorme H3 HAY BEEMES NMOXOKH HA KOMEUKH NHMA, KOTOPH®

- myckalT Mcrycnsie xypuzsmuaxd. Ilpm mabmiofenmu B Telecron He-

KOTOpHE INAHCTAPHHE TYMAHBOCTH HAIOMUWHAIOT 3e/eHOBATHE JMCKE
pmanexux masmer — Ypasa ® Hemryma. Orcoma ¥ npomsomn¢ =X
HaHMOHOBANNE, ' . -
PagMeps NXAHOTADHHX TYMANHOCTEN HOBEJERH H POJIRO NPEBROC-
fognT 2--3 CBETOBMX Trofa. B NenTpe nAAHETADHON TYMAHHOCTH

- Beerja BHAHA OYOHL TOPAMAA NENTPAALHAA - §Besja, CBeT Koropol

TepeHaNyUaeTcH TYMAREQCTH0. CienopaTelbHo, IO XApAKTepY CBOETO
CBOUGHES INAHOTADHHE TYMAHHOCTH OTHOCATCA K THNY CBeTIHX
puppyontix rasosuix- rymammocreff. OpEaxo DpEpOAA MX BechMA
cBoeofpasna. IlnaserapHnie TYMARHBOCTH DACIIMPAKTCA BO BCe CTO-

POHH OT NeHTpANLEOH 3BesiLl, KOTOpaA M 00pasomaia TYMaHHOCTE,
Kpome Tasa ¥ IHLIH, MEKeBeSJHO® MPOCTPAHCTBO BAIOXHOHO
GHICTPO NETHENIMME NPOTOHAME H SAPAMH DAsAMTHHIX -HAEMEHTOB, o6~
PASYIOIHME TAK HASHBACMEE KOCMUNCCHUE AYYU, 8 TARIKO MOTOKAME
Meapyafimux «mopmmii cBera® — dorToHOB, TO eCcYh, HHAUE rOBOPA,
HBTYyueEHeM 3BesK. : ) '

B remume ocemEme HOYH 4epes Bce Eelo OT TOPE3OHTA K TOpH-
BOHTY HPOXOMET -GomopaTasn enabo CBOTAIIAMCH HEMPABHIBEHX 0UeP-
ramndt ‘mionoca, HaamBaemas Maeunsix. Hyrem. Ora moxoca, yXoas
NOA TOPHBOHT, ONMOSCHEBaer sce Bol0, WMen B PAFHHX CBOMX TacTAX
PASRMUEYI0 MBPHEY B APKOCTH, - - _

" B renecxon Mnewssli IIyts pacmapaercs Ha MHOmecTBO CIa60
CBOTHINEXCA 3Be3A, KOTOphle NIA BEBOOPY:KEHHOFO A3 CIAHBANTCA
B CTIIOINHOe CHSHES, : : -

Maeynnii [Iyrte — 8To oCHOBHAA, rIRBHAS acTh SBe3H, ofipasdy-

Jommx TaZAKTHKY — HCHOTHHCKYI SBESAHYK CHCTOMY, K Koropod

. mpEnannexat o Hame Conmme B KavecTae PAMOBOH sBesHHL.

“prot 44eueBHINS ecTh IVIOTHOO WAPOBEHOE CRONACHHAS MACCHBHHE

PaccMATDEBAEMAA €O CTOPORH H, TaK CKAATb, «COOKYy» Hamia
Tanaxruka mMena Gnl HOKOTOPO® CXONCTBO ¢ YeueBHIeH, B menrpe
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ssesq, oSpasyomee aapo lazawrmim, K comtanenmo, npa mabupone-

HEE ¢ 36MIH OHO HOBRRAHMO, TAK KaK CKDHTO or semuoro Hauwo-
RaTeaA MOIHMMM ofmaxaMm TemHok wKocMmueckoff meaE. Opxmaro

9Ta NEMIL, SANICDIRNBAA BHAUMMHGE INa30M CBT, NPONYCRAGT HABHE- -

MHe mEDpakpacHHe x{m, KoTOpue MOTYT OHTh, YIOBICHH Cle-
IneabHEM OpuGopowr (pAOKTPOERHO-ONTHYECKEM mpeoGpASOBATeNeM)..
. Taxum cmocofoM acTpoHOMNX EByTaIOT, npdBpa, ¢ 0YeHL COMLIIAMM
TPYOHOCTAMY, Afpo Hameldi spesnmoll cmeTeMBl. - :

. Kar yme romopmaoch pamee, B cocras I'sEAKTRKE BXONHT ORONG
200 MmaamapnoB aBesp, BCOX ‘TeX, KOTODHe Ml pabawgaeMm E&
Hebe, B Tou wnche m 8 Mneumom Ilyru, Hama Commeunan cmcrema _

pacmonoiena pGamsu srBaTopuanbHofk naockocTH Iagaxrmu,

Paccroanse or memrpa I'unartaxe no Conmna pasmo 34000 cre- -

' TOBRIX JleT,"TOTAAa Kak nonepeqnnk lamaxrexe 6ausox x 100 000 cee-
TOBMX JeT. 3aMeTHM, UT0 PESRO OYepueHAWX rpaHmi| [anaKTERa He
HMEeT, 4 NNOCTeHeHHO ¢«CXONET HA HeT». S

. Herpynmo coofpasurb, uto Hammume Ha seMuoum HeGe Mieumoro
ITyre BMBBABO. 0COGEHHOCTHI0O HAINOTO pACHONOHONEA sayTpn Ta-

- sanruxy. lpn nabmogennsax ¢ Seman nanboanmes KoamuecTRo 8PBesy,
BAZHO B EANDARICHHN JSKBATOPHANENGH IUIOCKOCTH FanaxrTexrs;

'@ HAEMOHBIe® — B EANpABNeHHAX, K Helt mepneupuxymapmix. Jlo-
STOMY, B uacTHOCTH, afipo- T'amaxTuxa maxofurca Ha neGe mEYTpH
Mueanoro - Iiyte ¥ mpa orcyrorsum KocMuveckod mHNE MoTHO OE
mabaonarsca B cosseagur Crpessnma, - , . : .

B ‘cocrdap TanamTEKE, KpoMe 3BeSH OAMHOUHMKX, HBONHHX, nepe-
MEHEHIX; BXOJAT SPE3NHHE CHONMOHMA W TYMAHHOCTH. 3aMevyeHo,

qT0 -Me:KaBesfgHan AuddysHas MaTepHa CHKOHREHTPHPOBAMA CPABHE-

TeABHO TOHRHM CHNOOM X DKBATOPHANBHON IUIOCROCTE Eamell aBeamuol
cucremst,” Uro e KacheTes, HAIDEMeP, DIAPOBHX BBeSEHHX CKOI-~

- MOHMH, TO OHN BCTPOUAIOTCA HR ‘CAMMX DABNNYMEIX PACCTOAHHAX OF .

210l ILIOCKOCTH, . L

Crpoenme I'amakrtumm BechMa caomEo. Pacomarpmmaesas mapa-
fH, «CBOPXY» OHS BHIFARNeAA (W HCHOAMHCRON .CUMpAnBY ¢ BHXO-
AAIHMA M3 AADA ¢BOTBAMH». YCTAROBIeHO, 4ro [asaxraxa cocromr
H3 PA7a DPOHUKAKMIEX APYT B JIPYTa HOACKCTEM OXHOPOAHHX 005~
.- eKToB {83BesA, BBESNUMX CKOINMenmul, rymammocrek). Heworopme us
. 9THX mopcmcTeM (HampuMep, MOACHMCTOMA IIADOBHX SBEAJHKY CKON-

Aexuii) OXBATHIBAIOT CO BCOX CTOPOH Hamy ['aXaxTBXy B. BHEe HC-

HONMHCKOro mapooGpasHore poa. Jlpyrae mOmCHCTOME, HADPHMeD,
HOACHCTeMA ITAHOTADHBLIX TYMAHHOCTEH MBIM OeldMX KANIMKOB,
4CONMOIMENEY K SKBATOPUARLAON naockocTH lagaxrexm. Tamum of-
PasoM, TONLKO ¢KOCTAKY, TO ©CTh OCHOBHO® KONMuecTRO 3Beay La-
BaKTANE, 00pasyer B MPOCTPABCTBe CHAIOCHYTYI SBOSNHYK CIHPANS,

Bee smeagnt mamedt Tlazaxraxe -  ofpamemrcs BoRpyr ee
HeRTpa, : ’ o

Iloncunrano, uro Coname sapepmaer BMecTe ¢ naameraMu ofner
TaaKTHYeCKOro AfApa npumepno sa 200 MEHAAHOHOEB JZeT, a CHOPOCTD
8T0r0 OpOuTAmpEOro jmmmemana  Coameumoi  cHeTeMu  GaEama,
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# 250 um/c. Kpoue roro, Conmevnasa cmcreMa ABHIKeTcHE # WO OTHO-

IeHMI0 K CBOEM COCefiaM — Cammaimum apespax. O6 aroM pBmwe-
HEH, HADPANIOEHOM B HACTOAIYID SIOXY. B CTODOHY coapesmull
JInpet u Tepryneca, y)Ke roBOPHIOCE, ) . s
. Taxnm obpasom, nemxenne Coumna X APYrHX 8Be3j Hamied Ta-
NARTHKE BOCHMA CIOMHO, _ '

B cossesguu AHIPOMERH MOMEO PAaSTIANSTh KPOIIOTHO® OBAINb-
Aoe crtao ceeramgeca naTEnmko. [IpE HabmopeEns p defoxsmok
TEeIeCKON 6ro MOMXHO HPEMATH 8a OOHYAY CBETAYI TAI0BYIO  TY-
mamsocrs, Ha camom fese mpipoga 9Tore HATHHEIKA, HAHBAGMOTO
TYMAHHOCTE® ARNpPOMEJH, COBEPIICRHO OTIAYEA OT DPHpOXH TA30-
BHX TyMaHHOCTed. P LT

lpu HaGawReEwAX B MONELC COBPEMERHNE TOIOCKONE MOMKHO
yOeamTyCA B TOM, 4T0 TYMAHHOCTh ARIPOMONH — STO HCNGHHHCKAK.

gBesgHAA: cHieTeMa, HO YCTYIAMINAA HE B YoM - Hamled Tanaxrare. -

Tonsxo Gxaronapn ceoedl upessbiuaiinoii yaamemsocrr (xyd teera or
Hee JervEr xo Semum moure 2 300000 xer) rymaEEOCTE AHApOMeTH
KareTcd MANSHLKIM cBéTILM NATHRmKOM. Ha camom pege ee mo-
IepevREK HECROABKO IPEBOCXONMT Nomepeumsx [araxTaxd, ¥ 0BG
HMEET B CEOGM COCTABO® MHOIWe JACCATKE MRAIMADHOB. 3Be3f, BBesk~
Hie CROGRGHEH B TYMAHHOCTR, - « . v

" TysmaEsoors ABIpOMe/H LOBePEYTH ® Ham mout: i’aét!;pon, BoO-

Bee e METHO PACCMOTPeTh €0 OMUPaNeofpasnoe CTPOEHNE;— TAKO®

#e, Kak B y.Hamedt lanaxruxm, Tymamsoors AHZpOMORE:— cocefi~ -

HAn ranaxTaKa. B Bacrosmee BpeMa BOCTYRHH Ha0a0fieHNY MHOTHE
MWITHOHH - APYTHX raxaxter.. Ma roga B rop, ms KEErE B KHACY

Kouymr yWite: mepAREoe Hajoesmme Qororpadur Gamraimpx ramak-
~rar. Kro.me smaer Tymammocts Auppomenst (cu, pue.-40) wam ra-

. naKTEKY B8 coapesgus Fomuux Ilcos (pme. 5) — Apyryiwo -cuompans,
BEARMYX NEAMMA, KAaR OH «CBOPXY?, CO. CYDARHEM <HPHAATROM?
Ha KOHIe opHoll i3 coapazefi? E : : R

© Tlpasmeankamucs POTOCHEMKE M [IPYTHX HSBECTHHYX CHRPAILHEIX
rajJaxTHs, BHAEMSX B -PasSHHX DAKYpCAX, B TOM wmcle X ¢ pefpa.
B noclemEeM ciayuse ¥ HeKOTOPHX #3 HUX BHAHA IINPOKAA TeMHAS
MON0CA — ObAL, CKOHOSHTPEPOBARHAA K 9KBATOPHAXLHON IDIOCKOCTE

- Crynoers sroro nabopa dQororpaduii MoxEHO oXpaBIAT: AW
ToM, "9TO [eTANBHOG HAYUEHHe MOPASHTEALHEOTO HO MHOroobpasmK-
MHpA TANAKTHK HAYANOCH JANIL OKONO ABYX JNECATKOB JieT HA3aj ¥

' MHOTH® eI'0 PeayAbTATH elle He BHINAH 84 DAMKH CICQUANLHNX
'pabor u mapahmit, IIpexkae FATAKTHKE MHCIANIECH B o0mieM JocTa-
TOUHO CTAHAGPTEHMH, HOYTH. OXBOTHNHHME obbekTamm. Tomexo
B OocCHejlHHe rOIB 970, raybokoe salirysjeHHe CTaN0 ORGBHRHEIM.
Bo-filepsMX, TATARTAK OKASAN0CH HeoOHTalfHO MHOTO: B HEROTOPHIX

. y1acTEAX HeGa HA KBRfPDATHOM rpajlyce PasMemaloTesi COTHE TH-

eau dpesuumx cucreM! M, Bo-BTOpHX, cranmc ACHO, YTO OrpoMHOE

GOABIIAHCTBO BTHX CHCTOM COBCOM HO MOXOMe HAa gamy amaxrexy

HIM TYM&8HHOCTH AHApDOMEXH. A HOXOTOPHe ¥ BOBCG «HH Ha 4TO He
' ' 29
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TIOYOMWES, B MX d:olfm BPAL MH YAACTCA OGBACHATH. H3BECTHMME
SaKOHAME - ONKTRE CO3NATE BOBYK BGPOSILY™ KaacchpEme-
4O FAIRKTHE UOKA RaEe He npeunpnnmmcn. M Beo-taxa Boaxce

Pre. 5. Fanaxrexa M 51 ms cozmeapusa [omumx Icos. - S
‘WYYUGHHO HAYHBAaercH ¢ Kuaccuduxamuy. Hesnanomsie o6rLerTi cra-
papwTes CpaBRETL APYT ¢ APYIOM, BHABATE EHeuto ofmee, obbemm-~
'HETH B IPYNOH. Yav#as maocn(bnuanns-—m yie pamami mar

- B HAIIpABJICHEH K HCTHEHS.

Horpa-ro Ra&ccmpuKRAnEA ralaKTHE CYMTANACH NETOM cpamm-
. TelbHO NpoCcTHM, Bolde TOro — NepBAN IEpemHCh TANAKTHR Oiiza
eoc-rmena Gonee BBYX BeKOB HASAJ|, KOIZ]A B HOHNTHA (TANAKTHKAM
elme He-cymecrsosano. Ee onyGamkosan B 1771 r. dpammyscrmit
" acrponoM Rax Meccbe, cTPACTHEI HCKATOXh HOBMX nouern%

~
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'noncnax OB HOpeJKO omnﬁa.ucn -4 npnnm MAROHBXRE HONORRHM-
HEHe¢ TYMAHEHS® NATH& (t'rymnoc'm») 84 HeBEAKOME® KOMOTEHL..
B xoEne xomunop Mecche pelUnE . «NOpEORCATEY Bee TYMAHNOCTE Hi
Refe, orMeTHB HX pacnoxomenme cpefu seesn. Tax pomenca nepanik’
KaTanor TyMapHocTel, Kyfa Mecche 1o HeBefmeHHK saHec
BechMa PAsTHvHON NPAPOAN: SBESIENO CHONACHAR, IA0BO-NAeBHE’
TYMANHOCYE, BXORATHMe B cocTap Hamielt CaraxTund, & Taxme mpy--
" rEe TARAKYEKE, 0 cymmmnm ROTOPHX B KOHHE XVHI B. Jame
He MORO3PeBAJA.
Tax, B cHECKe AOCANHBLIX IOMOX HOABRTUCH M mepene o(o3gAvYe~
HAR 3RESUHMX CHCTEM, COXPAHNMBNIMecH A0 HammEx AHed, Cramen,
ZHAMEHRTAA TYMAHHOCTL ABEpoMefn ofosmavema wameéxcoM M 31
{e«Meccne-312), a srymanmocthr-8 Fomunx Ilcax — mamemcox M 51.
Caenywoummik. ropaazo Goxee moNMari CNHCOK ¢TYMAHNWX HATEHY
COCTRBRA -aMopEsanckall, acrponom Jlpekep sams B 1888—1808 rr..
Buecre ¢ pononmenuaMm B Katanore J[pelepa «nepenmcaEBIY
. 43223 ofbexra, Kax u xarazor Mecene, ratanoir Jlpedtepa (NGC — -
New General Catalog, moputie 66muii RaTagor; RONONHEHER BEMOWT
oGoamavesma IC — Index Catalog) comepMT ommcafing B ROOpEUHA—
TH ‘He TONLKO FANAKTHK, HO W rasoBRIX TyMamHooreli u Camsnmx
spoappux_cromnernit. Hecuorpa @a 970T B ppyrse HegocTaATER, Ka-
" ranoroM Hpeliepa mumpono moxssyores o _cax mop. Hexevopuie ‘ms:
OUECANTIX NEAO TAJAKTHHE BMONT ROJGKC GC n coofnejncwsymnmi
mopAaKoBEE . HoXep. | LT e
Copepmenno HOBMM 3TAIOM He TOALKO B nepenm nnammt, BO
M B HamleM BHICHWM MMDa CT&H cMﬁpq;onomecnni nﬂmr razag-
ks (MCG),. cocrasnenunit 3 MocKoBCKOM TOCYAAPCTBeHEOM yHE-:
BEPCETETE WIBECTHRIM COBOTCKEM acrpomoMoM B. Al Bopmmonuu-
BemaunamossiM H ero corpyaEMramE, O .cone ONECARNA B
rooprauaTi 32 000 rasaxrak (¢ roabko razaxTEr! e 45-& smespn~
noit semwrmmun. Padora namaos emie B copefiife TeKYMero BeKa,
pocae Toro Kax Ifamoma s obcepparopax (CHIA) dmyGuuxopana
noppobxemai tl:ororpag eckrit araac meGa. @ororpaduposanme
IIPORSBONMUAOCH ¢ NOMOMIBI KpyHmHeHmEX TeAecKkomos, M YTofm 3a-.
© ¢gaTh Bee Helo, morpeGobanoch moutm 900 cmumwor. B. A. Bopoam-
nop-BeangMEnos Gl emBa AN He eMHCTBEHERIM ACTPOHOMOM,
mopﬁi SPABY K. , Karme corposmma Ilpmponst comepirmr
Ilanomapckeli araec:. ¥ Be ToabKo oneusi, O u co cBelicTBeRHHM -
eMY penKuM ynopc'rm ¥ Tpynodio0HeM, BOSTAABEE RechMa Hefoan-
moli HONAEKTHB HeckenoBaTenell, CTAJN B3YYATH TANAKTHEY 8& ralak-
raxoli. Wso qus » gems, B3 ropa B ron. Ha sror TRTamMveckmil Tpyn
yuum necatuifernsa, Ho 3810 OLUIE HO TONLKO MOPENHMCAHE IraNAK-
TiKH, BO ¥ OOApo6HO ONBCAHH BHOMIHUE BHR, IBOT, CKOPOCTH, -COCTAB:
‘| Apyrue XapaxTepmcTEKE Goaee Tpex necmox THCAY SB3MIHLIX-
cxc'reul
. Biiemine paGora Gmxa HecKoabxo ommoﬁpaanoii H e, MOMA~
' ayﬁ, cxyqmoBaroii. Ha cuummax Ilaxmomapesoro arnaca rafanTHKH,
.. HAX MPABHNO, . BRIIANAT KPOUIEUHWMHE, HEB3PAVYHLIMH CePHME

31



UATHHIIRAME, H TOFIAC HY/KHA CHABEAS Iyma pug umpocnbn, aTo6H
PACCMOTPOTS: JIeTANE BX cTpoeHmA. Mo 3To mapamoxcaimnEce moywe-

WO TATAKTEK B MHEpockon () BHABENO Taxoe MEOKECTBO HOBEIX,

HOOHERREELX PanToR, WTO TeprneHme m TpydoawlHe COBETCKHX me-
cliefiopareneit Gmam- ¢ EXBOR- BosHarpasxnenst. «Mopdonormueckuf
KATANOT TANAKTHK® OTKDHI EOBYI BPY BHOTANARTHUECKON acTpomo-

MEn, OrHEEe BeAkEE HCCIOOBATEAD, OWTANMEiCR 00BHICHANTE -

HPOHCXOIRMCHES # SBONIOIMI0 FRIAKTHE, HOMMCH HeNPOMEHEO yum-
© THBATH BCI0 CHOMHOCTH B MHoroofpasue HX Hopm,

" Hecmenosanmio BECTANAKTEYECKHEX RaXell CEALHO MOMOP HeMABHO
BeTynusmul » crpofi Kpyunelimmit 3 ummpe 6-merpopuiit comerckuit
pepaerrop, ‘Muoroe us roro, uro 3 Ilanomapexom armace pasamua-
JOCh IROXO, MECTHMeTpoBMl «riasy paccsorpea gaeranvro. Ero
BOPKOCTE AWML YCHNRIA BATANXOYHOCTh ABAOHUI, oﬁnapymenm B
~ RGNOKHEX. 3Be8AHHX CHCTeMAX.

BnpoueM, u mo cocofcTBY ¢ HAMH, B TAR naamaenoi Hec'mod '

CUCTeMe, RCTPRUAITCA HOAYPAAHNE OGLeKTH, -

Ps, AHTEPECOBANCA KADIHKAMH . BeIHKAHAMH, Pe3kue OTKAOHeHHR

0T cpefiBel HOPME BCErfAa KAAyTcA vYeM-To. AnkOBEEELIM. [lo ool

K6 OPMINHE RLIHEBAKT YAHBAEHH® H neno-ropue B3 oocemx snean-
HMHX CHCTEM.

Hama raxaxrera, 'ryuannom Annpoue;m, cnupmnan TAnaK-
cTEEA f#3 cospespma Tpeyronrnuka H eme 31 aseapuana cucrema of-

CPABHETeRLEO KOMDAKTHYR Ipynmy, aMemyemyw Mecrmoft . .

cacromoit. Ee momepeammk €musor ® 7 MBAIROHAM CBeTOBWX Jor,

n ~— yeu! — naiKe B orofi rpynne mama ' lanaxTaka e Moer cume -
Tarsen rassEoll. OHA SHATHTEARHO MEHMINE YYMARHOOTH ANApOMensl,”

ZHaMeTp ®OTOpof IO HeKOTODHM AaHHLIM cocraruser 300 000 cmeto-
Bux aerl Jamke ¢ paccrogEms 2,3 MUIAMORA CBETOBHX JOT 9TA UC-

TOAHCKAA 8BeSNHAA CHCTEMa CBOTHT . HACTOMNBKO APKO, UTO BODOOP)"'I

- JKeHEKH rXas BEAHT ee Ges ocoforo Tpyma. Fanakreka B AHppome-

Jie — IMO-BHEHMOMY, KpynHefimar He Toabko B Mectrolr cne'reue.

HO ¥ BO BCell nayveHHoll AaME JacTH Beeaernodt!

Tem , KOHTpacTHee N0 CPABHEHHID C HOll BHIAANAT Ra m
ranan-mxm, cocTaBnAwIMEe Goasmuacrso B Mecrsoit cmereme. B co-
sBeammax Jinea, Cxymnropa m Ileun, manpEMep, OTKPHMTH mno4TH
IapooSpaaHEe rATAKTHKE, NONEPeYEEKH KOTOPHX COCTABIAKT. BCOTO

3000 cperormx’ ner. Komewno, BeAKMe pasMepw H OHEHKH OTHOCH- |

TOXBHH, ‘A BHPaReHHE ¢KADIMKOBAA TANAKTHRA? JUIA HOKOTOPHX,
BEPOATHO, DBYUHT CTOADL K€ CTPAHHO, KAK (THTAHTCKHE Kapaums.
‘M Bce-TAKH, COTTACHTOCH, YTO B CPABHOHME ¢ TYMAHEOCTLIO ARRpO-
Mensl TABAKTMES, yorynawmue eif mo auamerpy » 100 pas, u. B ca-
MOM 7AIl0 MOTYT HMEHOBATHCH KAPINKAMH.

Croan :Re pasimyEEl H HACEZeHHOCTH TAJAKTHK. B ryuannoc'rz.

Anppouenu meckontko Grammomos®) spesp! B wapiarosofi e

*) BuilIuoH — »T0 MEATHOR MmLymomos (10'%).
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razaxrake us cospesiun Ilewn spesn me GoXbe HECKONLKEX ROCAT-

KOB. MUJLEHOBOB, : .
Cynsn mo Mecruoit cucreme, KapaARKOBHX ragarTux B0 Beemenmoft
JKy2a Goanme, weM HCHONMHCKUX. YOOmETBCA B STOM, OfHAKO, TPy~
HO, TAK KAK ¢ 090Hb.GONBIMIEX paceToauui TAZAKTAKN-KAPIHKHA HPOCTO
HEe BHOHH.

Eme. B 1925 r. aMepmramckafi acrporoM 3. Xa66x sren epeyIo
waaccafEKANN0 rasaktnK. OH Pasmedmi SBOITHNe CHCTEMH HA TPH
TaEna. Mu mapmM apmeth uX KpaTeoe ommcamEe. .

Famaxruxkn ruma E— smruntaveckme (elliptical) ranarrixs,
K KOTOPHIM, B JACTHOCTH, HPHHA/IEHAT H INAPOBEAHLE 3Be3HBIO CH~
¢TeMH. B HuX DOYTH HeT WHUIE H Mano rasd. OHE ARMEHH COHPAIL-
HHX BeTBell, XapaKTepRLIX, HaNpHMeD, .xnA mameli amaxTHkm n
TYMANHOCTH ABADOMGJIE, KOTOPHO OTHOCATCA K TAOY S — COBEpAND-

muM (spiral) spospEBM cncremam. Ects, Baxomen, BenpaBHAbHEE'

ranantukn rEOa I (irregular). Omn KmoukoBaTs, ZMMIOHH nNpaBEAb-

BOl CTPYKTYDH W BHeIIH® HECKOJBKO HANOMEHAOT OOKIMHHE 3eMHHS

OGJIaKﬂ'. .
B npemenax Mecrmolt cmeToMm M ee Gnmmafimmx oxpecTHOCTOH
6CTH BCe THIL FATAKTHK 10 Riaccupurarmm Xa66ma.

Hamy razaxtuky conpoBOEAQIOT APA CHYTHEKA — HONPABEIBELIL
(ran I) remexrmiu, EMenyemme Mapeanamossimu OGmaxama. Hero- -

TOpHe COYTHHKE TYMAHHOCTH ABApoMeNs DpHEajNe:RAT K THNY E.
Haxonen, sama I'azaxTuka, A TAKHS FaNARTAKE B COZBOAHAX AHAPO-
meper (M 31) m Tpeyrombmuxa (M 33) — runuinsie seespunle cnu-
pan: (ren S). Jlums KapaAWKOBHE rANAKTHKA RECKONLKO MOPTHAIH
Graronomyusyio KAPTHEY: OHN He BXONWIH B -KIacendurammo Xa66-
na. Ho sm cam Xa66m, ym Goipmuacreo ero COBPoMOHHHKOB JAMO
H¢ ToNe3pepann, HackoibHo yOoroit, Genmoii B menoamoft oxamerca

- ofmenpuNATAA RIACCHPHUKAINA rANAKTHE CHYCTH MOABEKA: nocae ee

BBRAGHHA, _ :

CHoBa BsramEuTe HA orpadmio raxaxrsks M 51 'us cosses-
ana Pomumx Ilcos (pme. 5). Jloaroe BpeMs cuMTanOCh, YTO CTPAHEHI
CTYCTOK HA8 KOHI® oANOH u3 BeTBell — Jpyras raVaKTHKA, IUDIL CIy-
vaiiio mpoexrupyioimas ma cmupate M 51. Oauaxo epemm THCAu
nayueHHNX HM TanaktEk bB. A. Bopomnos-Beanammmos samesn

) - {80 ‘cibbelipasBrix «ABsofimmKoBy ramakrmkm M 51, M omm ramme

HMEIOT HO KOHNAX .CHHDAILHWX Berselt crpammwe crycrxm! Ilpnm-

. HIIOCk NPHBHATH, WTO 3[leCh NPOABIAETCH He CIy4aiHOCTH, & SAKO-
HOMEPHOCTh! BCTH MHOTO GNHSKHX, COCORHEMX MeKAY coboll TamawTuy,

BOTBH KOTOPHX ONHOBDPEMEHRO HTPAIOT POXbL CBOEOGPASHME ¢MOCTOBY
MeXJy ralakTuxaMu. B sToM nposBasgerca BzamMocBAsh, Ba3RMMONGH-
CTENE 3BE3NHHIX CHCTEM, DesYNLIAT KOTOPOIO HIOTHS CO3RAET BEChMA
OpusymmBEe GOPMH. ,

- Tax, sanpumep, B cosveanuu PG ecTh mApa TANAKTHE, CBISaH-
HHIX MeHAy co00X0 JIMEHOMEM. 3B 8 AHE M MOCTOM, BJONb. KOTO-

Eoro CBET OT OlIHOH raNakYHKM [0 Bpyroli <AoileTaeT» JHmMDL 82

30000 ner! He wmeHee yzurmrenem «xsocT» opgoi M3 BTHX

3o w0 Surem ’ ) 33
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TATAKTEE, Rax 6:1 npononmanomnﬁ «oeTr Ha paccronnse, cpanm
Moo ¢ ero aamuoK (puc. 8).

TlonwTer MpUONCATH XBOCTAM H YIEPeMHIUKAM TA3ORY IpHpONY,
Kax mnokasa:m B. A, Boponnqn-Beunnnnon, HeyOemareabnl, JTu

-
'

Pac. 6, CacreMa Hs BYX TOASKTHK ¢ NePEMHITKON ' XBOCTON B COIROIIHN Puﬁ

crpannne ofpasosaruf (XBOCTH, MOCTH X 7. I.), napyman BCO KIaC-
CHIeCKHO TIPeACTABACHNA. O BBESAHHX CHCTeMAX H HMX ycrpoﬁc'rnax,
1ia CAMOM [ieli¢ COCTOAT H3 3Be3f,

Piuc. 7. BaamuogelcTsyOIEe FAMARTHKE ¢MmEKH?,

A no'r elle OfHA AeobuMEAR cHCTeMA N3 JIBYX TATARTHK, HA3-
papnas «Mumramuy (puc. 7). ¥ B caMom mede 2TH JBe ABHO B3AK-
MOZeHRCTBYIOIIHe CHCTEMH ¢ HX YTOMGHHAMN M XBOCTAMU YeM-TO
H&HOHHH&TOT BGTPGTHBEIIH!GK MEITITeK. qTO npmmao ¢TONE npmlsm-
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. nasyio gopmy artuM ramaxraxau? Ha mpmawemwe BHCTYIE <XBOCTHS
coscem memoxomu. Jla x ToMy e npEIMBELIe ropOmM AGHEL GHTDL
KpyIHe¢ Ha TeX CTYOPOHAX TraNAKTHE, KOTOpHe ofpailiems! Apyr K
_apyry. Cyna mo Beexty, u spmees ¥ B APYrEX MONOGHWX CIAYYAAX MH

- +

Pre. & Heobuunume ramakraxy VV 79 “52?’ cnesa), VV 243 — «Ocas (npep-
- ' Xy cnpasa) B 4 {paB3y). - - :
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BHANM IPOABACHHE® KAKHX-10 HHHIX, HETPABHTAIMOHHHIX CUM, HEIHA-
KOMbIX coBpeMenHolt memme, Tawxoli muBon cramosmres, moanylh,
. pensbeskusiM npE GumxefimeM SHARKOMCTBE ¢ TeMH ABYMA THCAYAMHA
BaAMMOJNeiCTBYIOIIRX BBESAMMX CHCTeM, KoTopsie ommcaEw B «Mop-
foxornueckoM xaramore ramaxreks B. A. Bopommosa-Beasamunosa.
BaraaeATe XWmbL HA HEKOTOPHE SHCIOBATH H3 9TOr0 NAHONTHRYME
rajaxtux (puc. 8; 6ykes VV ¢ HOMepoM — 9T0 00603HaveHme WO Ka- -
ranory Bopommosa-Bemnamumosa). amarrura VV 79 Hecxoabke ma-,
HOMHHAOT ¢MHIUEK®, HO «XBOCTH» B STOM CNy4ae TOHbIIE, H IOTOMY
JIX MPEHATO HasHBATh «aETeHHaMu». B smesanok cmcreme VV 243,
nocatheli HazsaHue <Oca», ¢XBOCTH® W «AYrH» COBCEM HEIMOXOMKH
HQ KIACCHYSCKMO CHMPaALEBe BoTBA. (OryacTd CHEBMINOCA TATAKTHRN
VV 245 puecre CO CBOMME OFPOMEBLIME AHTeHHAMU, HMEMT, NOKa-
* ;yl, BEKOTOpOe CXONCTBO ¢ TpedecKoit GyKBoli ¢ramMar. Crcrema Ha

Puc. 9. Eme mecRoAbKO cECTeM B3aAMORefCTEYIONHX TANAKTHR,

CHEMKG KAJKeTeH IIocKoil, HO Ha caMOoM felle OT[eNbHEE ee TACTH
JIOIRAT B PASHHIX MIOGCKOCTAX. . .

- Haromel, WATATeM10 NPeAOCTABNAETCH BOSMOIKHOCTE 1O MIGCTH
CHBMKaM [py'EX B3auMomefCTBYWIHX rajakTur ybemarned, Ha Ka-
K08 BONMKO08 TBOpYecKoe pasnoolpasme cmocobma Ilpmpoma. DBeccmmue
DPETMBEON HIOTesH B oOBACHEHHH 9TUX CIYTAGE OUEBENHO (pHC. 9).
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B Bayunoil JHTepATYpE- HeKOTOpPHE H3 TANAKTHK HASLIBAIOT  ¢ITO- -

KYRAPHBIMAS, YTO B DPEDONEe 03HAYAeT <ocoleHHBIe», ¥ MHOTHX A3
HUX HOT cocefieil, ¢ KoTopuiMu OW OHU ABHO B3BHMMOASHCTBOBANM, HO
(opMa TAKMX 3EEINHHX CHCTOM COBEPMEHHG HeOGHIYHA.
. Honro cmOPETE 0 TOM, ¢3AKPYMNBAIOTCA» JN CNMPANLHEE BETBH -
TAJAKTRK NPH HX BPAINGHANE HIH, HA0GOPOT, «pPACKDYIMBAKOTCAR,
HMuckycena nmoTepAna CMHCT TOCIE TOr0, KAK CPeNH NOKYAAPHKX
FANAKTHK OBIN OTKPHTH SBE3/HBIe CRCTOMB ¢ BTBAMH, HapaBleN-
BEiME (Y3aKPYYeHHHMN») B NPOTHBONONOMHME CTOpoEH. Heratu
CKasaTh, PACKPHAOChH M- pyroe BechMa paclOpOCTPAHEHHOe 3a-
Grynnenme, - .

Ctmga.uoch, uT0 'B TAKAKTHKAX THOA Hamedl spdagsl o6pamarnrcs

BOKPYr AApa ralakTuke mopofmo naaHetam Boxpyr Coamma, To ecTh
- momuuHAnch saroBay Hemmepa. Ilpn droM ocrapamocs HeACHBIM, yTO
obecmeynBaer cTalHILEOCTE CHEPANBHEX BeTEefi: BONb HA DASHHIX
PacCTORHAAX -0T MEHTPA HepHOAH ofpamierus 3mesyn pasawunu. [Ipo-
THBOPOUR® PASPEIIRIOCH 09eHD MPOCTO: BHIACHHIOCH, WFO IO Kpak-
JHell Mepe B Ipeflellax CHHDANBEOH CTPYHTYPH BpAMICHM® TANAK-
THK 4TBEPHOTENLHOO#, TO €CTh H AAPO W COHPANH BPAIIAITCA ¢ Of--
HEM A TeM Ke HepHOACM, KakK 4dacTH. Teephoro -tema. Ho Torza

ponanace 'mpyram Bsaragka: OTKYRa Gepyres, KaK ‘BOSHHKAWT -

CNHPANBHEE BeTBM? o

* CHryanmua emie GoNee YCIOMHEAACH, KOrZA .CPeNN NOKYAAPHHIX
TAMIBKTHK CTAIH OONANATHBCH TAKHME, ¥ KOTOPHIX BMeCTO climpamei
BZHO 3BE€3JHOE KRONLI0, OKPYMAKMIEs ANPO. A EeKOT6pHE ra-
JAKTHKHM I BOBGe OKASAMHCH Hoabuamu Gea nomworo ampal

W yx :coBceM ¢HE Ha u9TO .He OoX0Ma» NEKYAAPHAA TAMAKTHEA
NGC 2685. Ee rmaBHas, curapooSpasnas 4wacTh BpAINAeTCA BOKPYT
annunoit oca! {pue. 10). o - ' -

daMeTuM, YTO OY6Hh MHOTHe H3 NEKYAAPHBIX FAXOKTHK OBIAM OT-
KPHITH COBCOM HOJABHO COBSTCKEMHA ACTPOHOMAMYE ¢ HOMONBX) MODI-
geiimero B Mipe 8-Merposoro pedaerTtopa. ,

Ha -dorocunmxe razaxraxm M 82 Fcu. puc, 35} Hs cosBeanEs
Boarmo#t Moyxpeonmuu Gpocaercid B raasa CTPAEHAA KAOYKOBATAA
CTPYRTYpa dTOH sBeaxmHofi cHcTembl. CosfaeTcA BHedaTieHEe RAKOTO-
TO 3acTHBmero (Ipm MrEOBOHHON SKCHOZWIME) CRePXMOINHOTO B3pH-
Ba.. 910 ‘mepBoe BueuaTNeHMe Hac He oOMaHmsaer. Ha camoM gmeme
B meATpe raxaxraxy M 82 pposmsomen Momuelinmufi. B3pHE, B pesyib-

© T4Te KOTOPOFO FashW U3 -AApa {rax mokaseBaer CIIEXTPRALHE aHa-
NH3) ACTEKAT CO CKOPoCTHIO oHomo 1500 wm/c! Ciyummach ora
ratacrpoda npEmepEO 1,5 MRANHOHA leT HAsafl, BO W- CerofHA ee
clefs MH BHIMM B BeoOMYBOH KIouKOBATOCTH rajarTmkm. [Fomcan-
TAHO, YTO OHeprEA BapwiBa Gamaxa K 10°7 aprl Mm ne amaem =Hm
onmoro mnpomecca, koropufi mor 68 8 DpuROUme GHTH NPEIAHON
CTOAL MOIMHOIO SHeProBHAeAeHHA, :

- Cayuait ¢ ranaxruxoit M 82 namexo me ymuxames. Hapectno oxo-

70 COTHE TaK HasuBaeMslx ranaxrar Celidepra, mz apep rorTopmx
P3N BHITEKAIT CO CKOPOCTAMH B .HECKONBKO THCAY KAJOMETDOB B
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cexyumy! 910 oanauser, uTO OGINAA KMHETHYECKAA HUEPrus Beibpa-

cuBaeMKX M3 anpa rasos nocraraer 10% apr. Snecs acrpodusmk

. cHOBA BHIHYMKIGHM TNpHsHaTh, 970 B coHePTOBCKEX TrAJaKTHRAX,
BEARMO, HADYMIAKTCA WABECTHHE HHHE 3AKOMN (uswrw. = . .
He ToAbKO ¥ TAKHX ¢CBePX9HEPrHYHEIXS TAJAKTHK, HO B Y. 7~
HaKTHE OGHUBHX,.THNA HAPH IOISKTHKE RIR TYMAEHOCTH ABIPO-
. ’ ) - MefAn, ARPs OpeACTABRIADT CO-
., 6o, momanyll, caMyi TamE-
CTBOHHYI0 AX -4acTh. Mmenuo
3fieCh  CKPWTH  HCTOUHBKH
momuefimmesi ®Hepram, OwTh
. MOJKOT, OCTABIIBeCH OT Tep-
BWX MrEOBeHWIl CcymjecTROBA-

cayuae axagemur B, A. Am-

KOM BHEDPrHE TANAKTHYECRAX

THofl «ROSBO3AEOC BENISCTBO®,

KOTOPOTO H BHIBHIBAET KOCMU-
YecKA¢ BIPHIBH.
. Huse BeckMa DONYAAPRA

. Pae. f0. lle‘xynapnai raxakrsca - Teopuna DBoantmore - Bapuisa,
’ : NGC 2685, '

. JCHOWHO PA3BWBAGMAR AKANe-
- o : - mukom fI. 'B. Seanpmosmuem n
norropoM $ms.-mar. mayx M. H. losnxosuy *). Ecte muoro daxros,

CBUMETEALCTRYIOMEAX O TOM, 970 UpHMepRo 13 Mnaruapnos ser HasaR

Bea aupemAAs BceenenBaa Guaa cRaTA B ROMOYEK. IInoTHOOTE TAROE
«sasarounofi» Beenemnoii 6una mesoobpasnmo penmka: 10% r/ew®. Ilo
JPHUMEAM HOKA 9TO HeACHHM STOT ¢KOMOWEKd BIOPBAJCA M CHYCTA

MHOIWe® MANAHAPESI KT NPEBPATHICA B COBPOMOHHOR Mupoaganne.
HecMoTps H& OrpOMHEBIG CPOKH - CAIeRH B3PHBa COXPIHUIECH. Oan, -

§ UACTHOCTH, BHPARAITCA B «pasferamums raraxrak (ms-aa pacimis-
PeRHA TPEXMEPHOrO NPOCTPAKCTBA) M B PENHKTOBOM EMIy9eHnN —

- cpoeo(pasHOM OCTATKE MePBHYHOTO «Kapas Beesennoii,

_ HKapruma pacmmpawonteiica BcedemHoll NOCTONEHHO CTANOBATCR
HACTOABKO WMPHEBHYMOH 1 o6menpunaroii, wro. uHorwe sabumanr 0
HOKOTOPEX TEKYASDRHX FAIAKTEKAX, HAPYMAIMX SRAMEHATHE
2aKOM SKDACHOTO CMemeHHA» (M3-3a YIANeHMA NMHKH B HX CHOKTPe
CMOIeHK K ero KPACHOMY KOHLY, Tmpuwels cmemesue tem Gomnme,
‘weM AANBING OT HAC HAXOAMTCH TANAKTHKA). oo

B npefienax wmayuacMoit MaMH wacTa Beelemmoit ralakTAKE pac-

npexesenst nepaskoMepHo. flBHO UDPOCHEREBACTCA TEHJCHIMA K

*) Cu.. nonpomee wumry: Hommxos W. Ji. Bsomomms Boensmuod— "

M.: Haysa, 1979,
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nns Beenemnok. Bo sosmoM
GapnyMAH 'CUMTAET BCTOUHH-

ANEP WeHOe CBEPXINIOTHO®
HacLIMgHHEOE {0 Mpejena sHep-

penenme  («Pparmenrammss) -
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CKYYHBAHEID, K O0BONUNEAHK BBE3RMHX CHCTEM P CBOPXCHCTEMH,

COCTOANHe MOAYAC B8 O04eHE SONLITOre YHCAA FAXAKTHK. - .

- ¥sme npumep MecrHolt cucremn ybe:mpaer mac B aroM. Ho ecrs
Hé TOABKC ABOiHMe, TpoltHMe, KpaTHbe TAMARTEKA H HAXKe «THe3;
fla® TANAKTHE, T. €, HX cKomleEna. OTKpPHTH 064aKG raIaKTEK, Ha-
CYNTHBANINE® B CBOEM COCTABe MHOTH@ THICAYH 3Be3XHKEIX CHCTEM.

. Taxopo; HAnpHMep, M3BECTHOS O0NAKO raakrTur B co3peaguu Bonoc
- Bepowmkn, pEmwodaomee B cola Gomee 30000 umenos. Hafimen yua-
c¢rox meba, rfme B4 maomaxs B 30 KBaApaTHHX TPaXyCcOB .COCPEAOTO-

yeno 113 ofnakop razakTus, B Koropux pasasuuMmo Gomee 120000 .
smesiunx cucrem! Hexoroprte e u3 004aK0B -HMEOT MIOTHOCTh
220 032 ranakTHKY Ha oA M H Ksaaparnuit rpagycl Spece mame so-
ofpajKeHHe yKe He B COCTOAHHMM OLOHATH N0 ACCTONHCTRY Beliude
KAPTHEHH: Bejb Pevh’ HUET. He O 3BE3jaX, & 0 FAJAKTHHAX, KAMIAR ’
M9 HROTOPHEX, B CBOW OYepefb, COCTOMT M3 MHIIHOHOB H Jado MMI-
MUAPAICE OTACALHEIX 3BegHl e ..

Eme B cepenizme Texymrero Bexa SamoROSPHIH, YTO CYIIECTBYOT

FanaxTEKa raJaKkTAK, HOCPaBHHMO. G6abImam, deM JoCGoe H3 Hepe-

- WHCNOHHHY TONBKO YTO «00/aKOBy. 3aMeueREC TAKMe, UTO APKHE I3~

JaKTERE o6pasyor Ha nefe pmojocy, maE Koaeno, spoie MueuHoro
‘Iyru. Droii momoce aake paaum Haspamue «Maewmwmit Hyrs ra-
DOKTHKS, . . - o : :

 Ecim mopurs pacueraM d¢pannmysckoro acrpodusaxa JH. Bony-
“a6pa, anaxTEKa ramakrik, nan CpepiraJaxTaxa, roxosa Ha cmuroc-

HYTYI0 9eueBHIly maamerpoM oxomo 100 MEnmUOBOB CBOTOBHX JeT,
Ee nemrp, BitmuMulli B mampasdeHnu cossesgus JleBH, OTETOAT OF
MocTHO# cECTeMN Ha paccTOREEHE oKOmo 30 MAAANOHOB CBETOBHIX
“ner, a nepmox obpamennn Hamei Tanaxruxu Boxpyr menrpa Caepx-
ranagTekn npessimaer 100 muxamapnos mer, Ofmas e macca
Ceepxranakrakn Gonsme Macem Coxnna B 10 pas, To ectn oma
-BRII09AeT B CefR OKONO THCAYH OHIINOHOB 3BedA! | .

Janexo He BCO ACTPOHOME paafeaaAloT ranoredy Boxyabpa: caum-

KOM MAaJH MK N0 cpaBHeHED co CpepxralaxTHxoli M cAEIIKOM me-
' COBOPHICHHLI HAIIM METONHL HCCAC/IOBAMHA CTONb HeBooOpasumo Gouas-
moro ofnexra. Bompoc o cymecrsoapun CBepXIailaKTHKH K ee
CTPYRIYpe NORA OCTASTCA. OTKPERITHM, .

~Hagte 0fmes sEaxoMerso ¢ HaGampaeMoli wacteio Beememmoir

- GymeT HemORHHM, ecAH ME X0Ts OH KpaTHo He ymoMsmeM o6 oco-

 GoM THO® BHEraJAKTHMOCKEX 00HLOKTOB, HABHBAGMHX KBAJHIBE3NHH-
| MHE DAfIROECTOMHEKAMH, HAM COKPAMCHHO K6A3EpaMil. :

Ilpr nabaonennsx B TesecKon Ham Ha HOTOCBHMKAX GOXLIIINHCT-

BO KBA3APOB BHEIHe NOUYTH HeOTIARYAMH OT sBesf., Ha camom nexe,
KaK CBUNETENBCTBYIOT EX CBETHMOCTh H CAOKTPH, 3TH OObEKTH NO.
MOUHOCTY HONIYYOHHA H, BOPOATHO, IIQ Macce B COTHH pag -Goanme
OSHYHEX ranxaxTEK, MeMEy 7TeM NOZEPEYAHKH KBAasapoB CyilecT-
BEHHO MeHbIIEe HeCKONBKUYX CBETOBHIX AHel, a SHAYAT, KBU3APH —
CBOPXHAOTHL® O0BEKTH, HAMYYANIIHE® B0 BCEX YYACTKAX CHEKTPA HO
KAKEM-TO A0 CHX NOp HO BHACHOEEWM NpPUYHHAM ReBoOGpAINMO
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OrPOMESIO KOIHYECTBA PHeprun. B vaCcTHOCTH, B ONTHYECKOM, BHIW-
MOM [JHANAS0He MOHIHOCTL WHaAydenHa KpasapoB OauMska K
10" spr/¢, uro B coTHuH pas Goarile HaAyueRHA OORYBHIX FAJAKTHK.
Qa coxymay KaKABE Kpasap HANAYYAET SHEPrHK, KoTopoll xBaTHIIO
Opl 1A WY YCAOBEYECTEA HA MBANRMADPHH jer! .

Hs pana daxrop caexyer, yro BozpacT KBAZAPOE BpPAF AU Hpe
BOCXORHAT ReCKONsK0 MELIMoHoB deT. Ho sa Bpema stofi cmoeit or-
HOCATENLHO KOPOTKOH KH3HHM KBA3AD HAIYYAET SHEPrUI0 fopajka
10%2 spr! Jpyrnx npuHMEpOB CTOND MOUIHOTO 9HEProBEITENOHUA
acTpodABAKA He IHaeT.

Heasapsl — oueubs pgamexue oOberTH., Or Ommkeiintero n3 HHX
Xya cBeTa goxoaumr o Hac 3a 1,5 smmaamappma mer, Cammii e na-
neKnii ¥s HaBeCTHHIX KBAa3apos yaaaeH or Jemim Ha 12 muanuappos
cpeToBHX seT. Hmave ropopA, Habmomasa -KBasapH, MH BEIEM
ovuenL paneKoe. npomnoe DBeenenroii, 6amsxoe kK ee mnepsoHA-
YAJNLHOMY BIpPBIBY. .

Boamomno, ure ®KBa3apsl — 3T0 KAKAA-TC DAHHAA H KPATKOBDe-
MOHHAA CTABA PASBUTHA TaJaKTHK, ellle COXPAHHBIIEX B CBOBM CO~
CTABe 3HAMHTECABHLE KOMAYECTBA TEPBHYHOT0 CBePXIJOTHOTO M
CBEDPXBHEPrHTHOTO <03BE3JHOTO BellecTBa». Hexoropre ms acrpo-
FAOMOB WNOJNATAICT, WTC WO XpailiHeli Mepe dYaCTh PHEPrHH KRA3APOB
ofbacunaeTca OOMIMEM B HHX ¢TepHLIX AHP?, 3aCACHBAKIIEX B H30-
Ounmn razoBo-meitepoe Bemecrso. fl. B. deapposna u HU. Jf. Hosn-
K08 paapaGaTHIBAIOT IHIOTE3y, MO KOTOPOH IJABHAA YacTh KBasapa,.
ero csoeofpasmoe «Agpo», npenacrasamer cofiolt «cpepxsBeaxy» ©
maccoit mopaaxa 10° macc Coanma (MMHUMANEHO AONYCTHMAA Maccs
kpazapa). Ofuxme rumoTea BCerja CJAYMUT NPU3HAKOM HEMOTHOTH
TOTHOUrG IHAHEA, DBOSMOMHO, uwTO Al 00BACHEeNUA NPAPOAH HBA3A-
poBn «¢He XBATMT» M Beell coBpeMeHHO TeopeTHIecKOir pusMRH.

ITyers Gersice SHAROMCTBO YHTATENA ¢ HOBHIMH OTHPHTAAMH BHEe-
FANARTHYECKOH ACTPOUOMHH HPYBERET eI'0 K eUECTBEEHC NpaBAlIb-
[OMY, X0TA, MO)KET GBiTh, M TPMBHAABHOMY 3AKIIOUEHHIO: MHD Iro-
pasno CIoMEHee TOTO, 4TO ME O HeM gymaeM. B atoM venoBeuecrso
yGe;kanoch He paa, HO He BCerfa MEYAATH NPHBOAWIA K HOJUKABIM
BLIBOZAM, ¥YBH, CAMIIKOM YACTO HANIN 3IHAHHA, NOMYYEHHHE B 30M-
neix nabopaTopuax, Mm Ge3 JONIKHBIX OCHOBAHHI pACIPOCTPARAEM
ua ey DBeeleHAy0 —H Ha TalawTUKM, M Ha aroMbl. Taras axcrpa-
HOAAIMSA MOMKOT OKA3aThCA HempaBoMepHoil. PasBe B Mmpe aToMoB
e [eficTBYOT WHbe CHIR, deM B O0LIenHOH MRUASHM {ganpumep,
anepnsie cuas)? IlogoGHo aTOMy IOBBI® OTKPHITHA B MEPE TalaK-
THK BpAA MM yAacteA OOBACHETL C MOMOMEX M3BECTHHX HAM CH-
noBHX nodcit M saxomos ¢usuxm., IIpaBunsnee B TAKOH CHTyaluH
OKUAATS TMOBHX PYHTAMPHTANBNEIX OTKPHTHH, & H6 BTHCKUBATL B
IPOKPYCTOBO JIO/e NHHEMIHUX 3NAHMA ABHO He BMEIGAKIIHECA B
HOTO (PAKTEE.

IIpar axapemur B. A. AmGapuyMman, UeJaBHO 3asBHBINMI:

«lna ofnacHeHusA (axTHYECKAX [AHHEIX, He YKIAIBIBAOLGHXCH
B PAMKH CTAPBIX NpeficTaBAeUuii, MBl yiKe Ile Pa3 OKasbIBAAHCH BHI-
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HBY'RIeEHKIME 000o6marh Pusirveckae saro¥u u Teoprn. Mumenro ra-
Ko DOTPeOHOCTH BOSHMKAET MPH HAYICHHEN BECTANMOHADPHHIX Iponec-
COB B ANpAX TANAKTHK H B KBasHA3Be3aAHBIX 06bexrax.. 3mech yme
peTpr HAeT O HPeBDANIOHAWAX BeImIeCTRBA, IpPH KOTOPHX WIJIOTEOCTE
MeHASTCA B MUNTHADAW DA3, & . HANPAKEHHOCTh TPABHTANHOHHOTO
HORA MOMRET JOCTHTATL HeCHHXAHHEX pexxumn., Her m me mMomer
OHTH MHKAKOX TADAHTHH, YTO HSBeCTHH® HAM SAKOEH dusnka co-
G6aoaalorca ¥ B arEXx ycaosusax. [fosToMy coBceM He YIABHTEABHO,
eCIE OKAKOTCHA, UTO EMEIOMESCH YKe couac GONBIIEE TPYIHOCTH
TeOPATAYECKOT0 TUAKOBAHHA PAJA HECTAUHOHAPHEIX OPOTMecCOB MO~
YT mepepact# ¢ TeUeEHeM. BPeMEHU B HPAMOS IPOTHBOpEYN® ¢ U3~ .
BOCTHHIMHA HaM 38KOHAMM TeOpeTHYecKod QEsnK@y». '

Kag 6w falleKo BW IPOHEKAN JI0 CHX NHOP B3Op YENOBEKA, BOODPY-
MOEHOTO TOAGCKOMOM, BCIOY OM BCTPOYak M BeerAa OymeT BCTPevaTh
HOBHC MHPH H HOBHO MATePHANLHBHE CHECTeMEH, HAXO[AIIHECR B CO-
CTOAHEY HONPePHEBHOIC AREKCHEA H H3MOHeRus,

TakoBa 00mas KapTuila 3Be3ZHOTO MEPA, K Ooles ne'ramnouy
snaxouc-rny ¢ KOTOPHM MH Teleph HPHCTYHAEM.
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KAK U3VUYATH CO3BE3/INA

Ipn msywennn coaseaquB MM GyNeM NONLIOBATLCA TPOMA WHCT- -

PyMEHTAME ~—PHASOM, OB HOKZOM H tenecronon g ne-
A, BAMH NOCTABAGHHOH, STOTO BOOPY/KEHEA BIONHe HOCTATOYHO,
XOTS ACTPOHOMI NPH HAYJeHRH BBE3XHOTO MHpA HOOABIYIOTCA BCOM

ApCEHANOM COBPOMOBHHX CpeficTB mcciefopamud., Onm, Kar WpABH- -

-0, MPeNMOYMTAT TAas APYruM, Gotee OGLeRTUBHHM IPHOMHHHAM
uaTyweHun, 8 neppyws ogepens dorommacruEre. Ilupoxo ncmoxs-
syoTCH B pasmoofpasasie ¢OTOSNEKTPEUECKWe YCTpoficTBA, B RO~
TOPHX- TAK WAN HEAYe JYIH CBeTa BHBHBAKNT DICKTPEIGCKA TORK.

Puc. 11. Crpoenne raaza.

HeoSHEHOREHRO PACIIMPHIACH HAINH 3HAHEA O BBESIHOM MHpe ©
NpAMEHEEAEM MOTOJOB DAJAORCTPOHOMEH. PajnoreNecKOnH, NOKR
COBE[IIEHH0 ReNOCTYNEHE AGuTe;io acTPOBOMHH, NPOHHEIN B Ta-
. xEe TAYGMAE MEDOZAAHNS, KOTOPHE OCTAIOTCA €INe HENOCHTaeMLIME
" paA oGHMHBX ONTHYECKHX TENOCKOUmOB. :

Mu ynOMAHYAH © COBDOMOHHMX MOTONAX HAIYUeHNS 3PE3NHOTO
uApa, 4To6H eue pas NOMICPKHYThH OTPANMYEHHOCTD HAITHX CPOACTB
u samay. BopoueM, n MpR STHX CKPOMHAX BOSMOMKHOCTAX P3ydIeHHe
.cOBBE3AMH NpHHEeCEeT HOCOMHOBHYI0 HONLZY BCEM TeM, KOMY A0poTa
payKa 0 8peajiax. - ) .

Habmonennsn pamu GYNYT TOULKO - GUIYOADHBINU, TO 8CTH KO-
HeUHHM NpHeMENKOM HATyuieEMA HeGeCHNX Ten Beeraa Gynmer raaa,
_EcTecTeeNBO [OITOMY HAWATH © PACCMOTPeHAA [IQCTONHCTE M HORO-
CTATKOB DTOT0 H3YMMTEJLHOTO OPraEa NOSEAHHA, KOTODHM HAC Ha-
Tpaiana mpapona. o L

Ha puc. 11 cxeMarngeckn n3oGpakeHO CTPOOGHHE TEAOBEISCKOro
rxasa. CaMaf BHOIIHSA ero o0onouKa— XpAmeBnAHaa cxsepa. Ee
nepeEAN YACTE HAswBaercA pococuyed, OHa mpospausa, BHIYRJIA
n 1o dopme G:maxa ¥ Imaposoft _nopepxHocTH, - BEyTpeRHAa 0bonou-
K& TI833, B KOTOPOll DA3BETBAAIICA HHTANNUE IAA3 KPOBSEOCHLI®
. COCyjsi, TMOAyYAIA RAWMEHOBAREE CcOCYducTOl o00NMOYKE. ¥ PABHHX
Fofell mepemHAs Yactb CoCyMmcToli 0SONOIRW HMMEET DASHLIA IBET.
Ee nasuBant padyxcred 06oaouroid. IpocTPABCTBO MEEEY poToOBR~
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neli ® pagyxHodl 0GoNOIKON 2aNMONHNEHO NMPOIPATHKIM. OPraHATSCKHM
BEemeCTBOM. ’ ' .

TTocuMOTpHTe B 30PKAAO HA CBOH IIasa. B meATpe HBéTHOTY KpYit-
KA — PARY/KEOH O0GOMOUKM — BHIOXAGTCA KPYIIloe 4U6pHOE OTBEp- -
cre — apavos.. B raasy om mrpaer poas mmadparyu. Horma Hamy-
venmAe, MPONEKAINOICe B TAA3, 0UHH BEJAMKO, 0co0Be MBINHL YMEHB-
mawor gEaMerp spauxa. Haolopor, 3 TeMHOTE 3pPAYOK PACIIMPAETCH.

- B obsrqHON 0GCTAHORKE IDH ' HOPMAABHOM JIHEBHOM OCBEIeNAM
mtaserp apauka Gamsox K 5 mm. Hpm mownmx mabawpernax oH
ypeauunpaerca o 7—8 wmm, ' .

3pavok — 970 cBOeOGpasHHI BXOA BO BHYTPeNHME YACTH riIaaa.
K Eemy HeMOCPEICTBOEHO IPAMLIKAET 34MOYATOJRHAA [AeTANSL TJa-
. 8a.— xpycrasur., IIpEpOKA COBNANE TY ECTOCTBCHHYIO ABOAKOBH:- -
DYKAYW AHASY YAMBHTEALHO IPOSpavHOM. K Tomy xe pobapxsercs
ellle. OO0 BAFKHO® CBOMCTBO, KOTOPOTO HET HM y OpHOH# M3 HCKYyCs
crpepnux nmas, PopMa XpycTAJNHEA, A SHAUAT, H €I0 JoxrycHOS
_ paccToAmEe, MOTYT H3MEHATECA. Muimme, B8 KOTOPHIX YKpeiem
LPYCTANHER, Ccnoco0HE- ero PACTATHBATE AIH CHMMATH, npuvueM. TaH;
arobu Ha ceTyarolt o0ONOUKe, WNE ceTuarxe (OHA eMe HHAYE HAZH-
BaeTCA perunoll), COCTABAANMEH BHYTPEHHII OBepXHOCTS . Ti1a3a,
BCEFA NOTYISAHCH YOTKHO, Pe3KHe { coTdhoxycmposanEne) maobpa-
AeHEA, D14 COOCOGEOCTh WeAOBEMECHOro raass, Gaaromaps KoTopol
ME OTUGTAHBO BHAUM MED, HasHBAETCA axxoxodayued, ' ks

Memay IPYCTANAKOM ¥ COTHATKON PpAaCHON0HeHO ‘crexrosudnoe
TEA0 — CTYAICHMOTAA MACCA, HACTONBKO NPOSPAYHAM, YTO JYIH CBe-
ra, npofiA XpycTaduk, mpaKTHyecxku GecnpenATCTBENHO- JIOGTHUCAIOT
ceruaTRi, Ha ceTuaTke riasa, Kax HMa sRpaHe, cosgaerca HaoOpame-
Hue .ypepmera, Haxax e obpason 10 Maobpaskenme mpeBpama-
eTCA B BOCHpHATHE? : o : '

CeTyaTRa HMeeT MeJKOJepENCTO8, «ceTyaroes crpoeEue. B meit
PasseTBAAEYCA SPHTEXbHHE HepB, BXORAIUE B rias 4epes oTBep-
CTHE, KOTOpO@ HASHBAOTCA CAEHbIM RRTHOM. 1A uacTh TAABA CO-
BepIIHHEO HEYYBCTBUTENbHA K CBOTY, HO 3aT0 BOKDPYF BCH 0CTAdb~
HAH UACTh CETYATKH HOKPHTA HEPBHRIMH CBETOMYBCTBHTONLHBIME
KIOTKAME ABYX COPTYOB -— KOA0OUKEGMU B RAROUKIMNU. o

BremEnii o6aEk KoAGoueK ¥ IRNOYEK JIBIIL OTHANEHHO COQT-
POTUTRYOT AX.HAUMEHOBAHUAM. ' _ . '

Tanouxn GoXee UYBCTRHTOABHME K CBETY, 9eM KonGouxu. Jarto

* .Gparogapa HORGOYKAM M PASNETAEM OKPACKY HPENMETOB. Bea BEX

Mup Raseic OH cepo-uepHHM, Kak Ba ol0uryHOH nenpernoi  Horo-
rpadun. JIo6omsITEO, TTO TMA3A HOMHLX JKEBOTHBIX COJIEPIKAT. TOAb~"
KO IAOTKE — BCe HpejMerTsi Kaxyrca uM GecmpeTHEIME. Bmpouewm,
M MH C BAMH'B CYMepKH, Korja ciafoe ocBeIIeHMe MOUTH He BO3-
neficTByeT HA MANOTYBCTRUTEIbHHE KONGOYKH, BHANM MWD -TOCpen-
CTROM THABHEIM 00pasoM manouex. JHeBMAR raMMa KpacoK CRILHO
GaeHxeT, & HOULIO M BOBCO ¢ECE KOIDKE.CODPHIF. Cee o
CEBeTOWYBCTBUTOALEHE KAETKE PACHONOKOHE! 1O CETYATHE - He-
. papHoMepHO. B cpegmelt ee gacrm, BaxoxamieficAd NPOTHE 3padKa,
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. , .
tipeo6nanar KoxGouKn, & Ha Kpasx Gompme manouek: ITuM ofcro-
ATENbCTBOM 06BACHACTOR TAK HasmBaeMuh siffenr Gowosvso spe-
KU/, KOTODHIM HepeEKC HPHXOIHTCA KIOXBL3OBATLCA NpPH Haldone-
- witm spesH. KorZa xoyems moAyumle paccMOTpeTh KAKYIO-HEGYAb
cnafo cseramyiocA 3Be3AY, Eaj0 CMOTPETH HO IpAMO Ha Hee, & He-
cronsio «sGoxs. Toraa msolpascenme amesmu ‘moaywaeTcA Ha Tol
* YaCTH COTYATHH, KoTopas Gorara NAMOYRAMY, U zmesnjf ML BHIHM
BIIOKHE OTYETIMEO,
. Yenoseveckult rmaa — neoﬁbmnonelmo YYBCTBHTEABHBI NpHeM-
HER nanyvenHd. Tem He MeHeo Iiasy cpoilcTBeHHEK W MHOTME Heo-
CTATHY. YIOMAHEM M3 HHX JNIDL T, KOTOPH® HMEIOT OTHOLICHHO
¥ malmiomennio apeap. s

Hprue 3BesmEI Beerga BWIAANAT mncrumx Hagnonure cmerks
TONOBY BXEBO MAH.BODABO, M JYYN OOBOPHYTCA. flcHo, wro TH Tyud
8BO3AM M/IOBOPHH, HOPOKIGHH 'KAKEM-TO ONTHYECKHM >Pdextom.
Buasan sror ofdorr paccesmHmeM CBOTA B XPYCTANHKE H CTORTO-
BunHOM Tene, B auaunTearHodl cremenu: oH ofycxopien nenpannub-
HOCTAMHE IPAHHUB 3pavKA.

YyBCTBATENABROCTh TOA0BOUECKOTO T/IA3A K JydaM ¢ PASHOM JTH-
HOt moxHEl pasanuHas. [lopapagiomymo wacTs. SHEKTPOMATHMTHRMX
poau (pagmosonnw, madpakpacEbie B YasTpadHONETOBHE AyYH K
7. /I.) I783 He BOCOPMEHMAET Boace . Mul BEAuM Jums Te AyuH, man-

H BOJH, KOTOPBX 2BKNKMEHH B npemenax or 400 mo 760 mm (ma-
HoMeTpoB; 1 mM=10-° u)., Hauloace xe 9YBCTBHTENEH IVias . K
" sedeHsIM dydaM ¢ jmauoit mpmus 555 oM. IlogwepkmeM, uro peun
HAET O HOPMANLHOM YeNOBSYeCKOM Tiaze. OTKIOHeHuA OT sfoff HOp-
ME ¥ PASHHX JMIOAcH MOTyT OHTHL BecbMA BHAYNTENLEHMH — BIJIOTBH
70 NIONHOH ¢MBETOBOH CAGIOTHM.

IIpz uabamwpeHnsx 8Besx HAN0O HMeTh B BEAY ocolbie CBOMCTBA -
raasa, morywEBmine rauMmenosamne adderros Ilypramre m Tamnmco.
OHn 3aKXOUAIOTCA B TOM, UTO NPH CPABHOHHH ABYX ONUHAKOBO HP-
KHX -3Beall kpacHasg Oyper Kasarkca Apue roxyOoll, a HpH cpasHe-
HER JBYX Of¥BEAaKoBO cNaGhix 3Beaf naﬁnmnamn "POTUBOLOO-
unit sgpexr. "

Doebnile BHZyansHEIE onpe,uenemm IBETA 3BEBJ EBCErfa OTATO-
menn cyGbekTHBEHME omuOxamu. OcoleHEO CHABHO NpOABIAOTCA
9TH HEAOCTATHH IpH naﬁmoueuuax mﬁnux 363l O HeM peus
mofifgeT REMKe,

" KEcom HOUBIO H3 ADKO OCBEHIEHHON KOMHATH BHITH cpasy Ha
YAHIY, Te Ha SBO3ZREOM Hele YBEOMIID CHAYAJA TONBKO CAMHEE fp-
xue spesgul. [Ia3 MoAMEH OPHBHIKHYTS, NIPAECHOCOGHTECA K_TeMHOTe,
# TONLKOG NOCH¢ BTOrC OH OpHOOPETAeT KOKHYID YYBCTBHTOILEOCTD.
BTo cBOICTBO TIA3a TONXYYHTO HA3BAHNE adanrayuu, ,

‘PaccKasHIBAIOT, YTO - H3BECTHHIL HTANLAHCKMIL nccuenona'renh
Mapca Cruanapenns, mpemge 4YeM NPHCTYHHTE K HaOMOMeHRsM
WiraHeTR HOARHE uwac ¢HAen ¢ OTKPHTHME TAASAMH B COBEPINOHHO
TeMHOt KoMmare. ToALKO mocke Takofi TONHOE ajanTALER raasa
6H HaumHan HaGAIODATL B TENeCKON. 3aTo ‘M BHJEX Cnnanapem
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Gonpme, weM HApPYrde ACTPOBOMH, W O HeM IOBOpPMIH, 3T0 oK 0fxa-
JaeT «OPIUHKM 3PEHUEMY. .

Ilpn ma6monennsx caalux 9O6vextop smesguore nefa (B ocolen-
HOCTA TYMAHHOCTO{l) HempeMeHHO HCHOAb3YliTe &JANTARHMIO rXasa,
npuywaiire, nogo6mo Ckuamapemnm; ceodi raz K TemEoTe, TOJBKO
B 9TOM ciyuaé Bamu mabmofeHMs OyAyT BIOJHE yCHEHIHHIMH, '

IIpencrasmm cele, 4To Takas HpeABAPATENbRAA TPEHAPOBKA BEI-
nonnena. CKONEXO 3BesN MOMeT YBHJETh HA Eele HEBOOPYIReHERIA
vYeNoBeYeCKEHE raaa?

. Ilomcuerst momoGEOro popma faBHO y:ke npoiedann. OxaswBaer-
Cfl, HA BCEM 3BE3AHOM He(e B CAMYI0 TeMHYI0 NOYb HOPMANBHEI
yenoBeUeCKH a3 cnocofen pasiumunth oxono 6000 ssespn -Hx pas-
JyYyHe B APKOCTA OYEBUAHO OPH NEPROM >Ke B3MAAXe Ha Hebo.

: Kax npaBmuno, HEBOODYKEHEHI r1a3 He BUANT 3Be3R caabee
6™ ORPaKO HCKIIOYBETENLHO 30pPKUe JIONH Npd ocobemmo Gaarompu-
ATHHX ycaosEax Halmopeana MOFYT YBHNETh IODa2fl0 MeHEe RPRIiie
spesmu, Tar, manpamep, Ha ropHoi Jiukckoit oGeepraropar (CILA)
B OYGHEL TeMHEIe M OPOSPAYHLIC HOYM YHRABAJIOCH DA3TAANETH BBO3-
aut mo 85! B Tarme MOMEHTH HadNIONATEN CTAHOBWINCEH AOCTYN-
HEIME Ha BceM mebe NDeCATHA THICAY BBESH, '

Bo3MOMHOCTH 4YeN0BEYEGCKOFC TIa3d OTPAMUYEHE! He TOMLKO - B
BOCHPHATHHE HSXYYGHHA JOCTATOYHO CN4GRX HelecHEIX 00HEKTOB, HO

M B CNOCOOHOCTH PasimuaTh B OTHEABEOCTH JiB¢ AOCTATOYHO Gmas-
KHe APYT K xApyry Ra He(e apesJH. v '

Bu cefiuac Bugute Gyxsy «O» B aTroM Texcte moj yraoM, Gams-
xum K 30 mmEAyram ayru. Herarm ckasaTh, (OYTH NOJ TAKAM Re
yraon uu suguM ¢ Semma Jlyny u Comame. Henpasma mawm, omm
KasKyTea ropagno GOnpmumm? 3fech MW BCTpeyaeMcA ¢ OJHAM U3
MHOTOYECHEHNKYX o0MAHOB 3peHAHA. v .

Ecau yroa spenHA HAacTOJNBKO Ma%, YTO JAYYHM OT JNBYX Kpaes
npeAMeTa NONAKAIOT HA ONHY U Ty e KoI0oTKY mMIM OAZOYKY,
310T UpeAMET MH PBOCHPEMEM KaK TOURY Ges Kaxux-umGo monpoG-

- mocreit, JHam, 4Yro NomepevwHMK Koxfower W majover OAHM30K
0,004 MM, a (orycHOS paccTOAHHe XPYCTANTEKA OKONO 23 MM, He-
TPYANO FORCTUTATb, WTO npedesbNbliL Y204 3peHus, NPR KOTOPOM
T3 MOJKeT DasumuATH (opMy OpeiMera, a 3@AWMi, W YBHJETH B
OTHETBHOOTH JBE TECHO DACIHONOMeHERe 3BE3AR, ONMEOK K ONIOH
Mumyre Ayrm. llop TaxuM yraoM mu yBEjeaE G THmorpadexyno
T0UKy HA 9TOH CTPUEENG ¢ PACCTOANER TPeX ¢ MOJOBHHOE MeTpOB.’

~ HKomewno, yKA3AHHAR BEAHYAHA 6CTH BeAHYAHA CPeJHAA, BepHag
aas HOpMaabHOro riaaza, HaGawonaworea YKIOHOHHS Kark B TY, T8K
B B JApyryio ¢ropory, OfHAKO H OAA CAMOFO 30PKOTO T/asa BBE3AL
Reerfia BHIVIAZAT TOUKAMH — X pPEARLEbIE MHAMETPH BHIHH ¢ Jen-
Ik TOf YrAAMHK, TOPA3/i0 MOHHNUMU OJHOH MHHYTH AYTH.

~ Ponr ontuuecKEx cpeacrs, ymoTpebiaeMEIX acTPOHOMaMH npu
nsydeHnn BceneHuoli, saxsiouaercA, B CYIIHOCTH, B YCOBEpHIEHCTBO-
BABRM HAmEr0 3PeHHA, B NPEOAONGHHH HEJGCTATKOB HelIOBEUECKOro
raasa,
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I{ax GuHoRIL, TAR E TENOCKON INpe:Kae BCETO B JIBYX. OTHOMISHE-
fiX IOPeBOCXORAT INas — oHE co0MpawT (oXbme CReTa B MO3BONAT
_ nabiioxate HefecHH® Tela TOA ropasae GSAsmuM yraoM apemits.

Jaa sBaKOMCTBA ¢ NOCTONPHMEYATENBHOCTAMH CO3BE3ARA M3 pas-
aEYHNX OHHOKAeH HauGoNee NPHIONHW N pHaMe HH K 6, .
. Yro kacaercH TeATPANEHEX OHHOKNEH, TO HX ONTHYECKME Ka-
vecTBa HeCPABHAHHO HI/AKe H achonounqecxue naﬁ.umnennn ¢ EH-
ME BecbMa OrpaHHISHH. _

Ha pme. 12 noxasan » paspeae OOEITHEL upnsnelmnﬁ OuHOKNE.
Jiyu cBera, mpofiiR CKBO3SH OOBEKTHE, BOTPEUAET BATEM. MA CBOOM -
nyrs m;e npas:m HOAHOTO REYTPeHHero oTpaskemus. Onum "HYRHH,
BO-DEPBHIX, JAA . YMORLIICHAT
pasMepor GMHOKIA H, BO-BTOPHIX,
V1A NOAYYeHEA B HTOTe MPAMOTO,
HeHepeBepHYTOro  HMsolpakenns
npenmera. Tlocaeppee ofictom-
TeXBCTBO B ACTPOHOMEH HOCYINE-
¢TBeHHO, HO OpH paccMaTpHBa-
HUE 3eMHHX §peIMeToB . OHO
‘momxHe GHTL YITEHO.

CoznanBoe 00HeKTHBOM M30-
GpaxeHge ofberTa paciMaTpHBa-
eTc B ORYNApP, B CYIHOCTH,
TpeAcTaBAAIOMAR cololl yBemu-
YHTONILAYR ONTHYSCRYR CHCTe-
) - . MY, MeHCTRYWINYI Kay CHIbHasg
Puc. 12. Hpusuenﬁik ﬁnnom ayma. Oxynaape GHHORAK coemu-
HEHH ¢ KOPHycoM GUHOKIA BHH-
TOBOH napeanoﬁ ¢ moMOmBI MHoropolt, BBMHYHBAM BaW, HaobopoT,
BHBHHYHBAA OKYAAP, MOKHO «PoRycEpoBaTH MaolpakeHne o6nexra.
: Hpu aT0M MONE3HO NONBAOBATHLCH WMKaJNOl, HaRHeCEHHOH Ha OKy-
aapEse TpyGKE,— 4YTo6H He (oKycHpOBATH Ramui pas, MOKHO
SAIIOMEHTE COOTROTCTBYIOIIMG ACAEHAA IIKAARL,

‘B upusmenmsix Gumoxaax ofe mONOBAHE! ﬁnnomm CORRAMHONN
.0CHYX0, TOBOPOT BOKDPYTI KOTOpOll BIMEHAeT PACCTOAHE® MOMKAY OKY-
aspamn. Hepex BalmioZeBEAME HAAO YCTAHORRTH GHHOKIL TAK, “TO-
05l PACCTOAHM® MOKXY OUTHICCKHMH OCAMH €ro ORYRAPOB 6wlo
. PABRO DacCTOAHMI0 Me)RAy raasaMu HaGaoaareds.

- . Mm me- Oyuem wacaTeca moppoGHocreli ycrpo&crsa Gumorneir,

OTCHNAR HHTePeCYIOINHMXCH X NpPeKpacHOl B eamHCTBOHHOE B cBoeM
" pone kmEre M. E. HaGorosa*). Ormerun amme e . xavecTsa Ou- .
sokxell, KoropHe OymyT CYmMeCTBeHHRIMH AUs HAMETOHBHX HAMH -
ACRpOBOMIMICCKAX HAGNIOROHME.

CoBercrasg onrEdecran nponmennoc-rn ‘BHIYCKAOT npnsuen-
HEO OHNOKIE BHECKOALKMX THIOE, Hanﬁouee OOCTYIEH K YacTo

*) ‘Ha6oxoe M. E.~ Acmponomecnne naﬁunnennn ¢ GumormeM.—
M.: Tocrexmama¥®, 1948
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" perpevaeres B TPOARIKE mecrrKpaTERi 6ENoRn: ¢ nfamerpon 06 N

extapa 30 wmm. TeopetHueckd Takok Ommoxns cobupaer csera B

36 pas Goxpime, ueM yejxoweveckmii Taa3. B TeMHyH HOYE IpH_X0- o

POIINX ATMOCHEPHLIX YCIOBHAX B HET0 YAAETCH PASTAANCTH 3Be3H
mo 10™, . Muawe romopA, Ha BeeM 3BespHoM Hele ¢ HOMOWILK 3TOTO -
CHROKIA MOKHO YBUEETH OKOMO BOXYMEAXHOHA aBeap! )
Yaoamunsaer GMHOKID W PASPEMIAIOIIYI0 CNOCOGHOCTL YVexoBede-
CKQTO SpeHmA — B TOT K6 IIeCTHEPATHRIK OUNOKAL YMaeTca pas-
AEYETE B OTACALHOCTH spesfnl, ecau Ha Hebe paccromHHe MEXHY
HUMM HO MOHBHI® 7,0 CORYHAR AYTH. '
Tlpapaa, aTa BeAwwHHEA — NpOfels- W -
Hag. lIpaKkTHYecKH paspemaonian
cnocofHOCTE OOTHYECKUX BHCTPY-
MEHTOB BABHCHMT U OT aTMocepHHX
ycenopmil, m or pasHocT® B Gmecke
HaONIOAAEMEX . TECHO DACHONONeH-
HKX 2Besf, H OT HPYTUX NpPHEVAH, _
Braronapa =M gaxruueckas pas- |
‘pemamman _cmocobEecTs HECTPY-
MOHTA BCeTHA HAKe TeopeTHYecKod.
IMpr naérofeHEAX B GHHOKIDL
HTE TENECKON NONe SPOHHA EMEeT . |
JopMy Kpyra. Yriaoeofi momepevuHHR :
BTOTO KPYra ¥y PA3HHX MHCTPYMeH- Pac. 13. Tipocrelkmuik mrarus xna
T0B pasAuyeH, 4 ¥ ONHOLO H TOTO GuHoRAR. - ,
¢ HMHCTPYMGHTA BSAaBHCHT OT WpH- . , -
MOHAEMOTO YBOXWIEHEA:  wYeM .Goablie’ yBeAHuCHRe, TOM MOHbIIe

mioJe: SpeHER. - .

: B _coBeTCRUX IDECTHKDATHHX NPHUSMEHEHX OHHOKAAX [gEAMETD
nosng speumsa paBer 8,5 rpangyca, yro B 17 pas mpeBoCXOZMT BAAM-
Musé yraopsie nonepeuauke Jlynm mar Connua. .

Berpeuawren B NPoZaske N BOCHMHKDATHEE NpHaMenHue OHHOK-

Ji- ¢ guaMerpoM ofnexrmea 30 MM H, O9eHb PeAKO, JNECATHKPAT-
ime . GnHoxin ¢ oOpertusoM 50 mMm. Iocnemuue - ABIAIOTCH OTIONY-
HBIME BICTPYMEHTaMH Jis ofllero MaydIeHHA 3BesjHOro meba.

.Eciu mpu acTpoHOMUYeCKHX HaGNIONeEEAX AepKaTh GHHOKIL B
PyRoX, Pe3YILTATH HOMYHATCA MACXHE, Pyxm 6mHCTpo yoTAOT, HATH-
HRIOT ApoAaTh. B HAGAIONATeNb YBHAKT NpWrammme H30Gpamenus

- ppesn, YroGwm male:raTh PTOTO, HeNpeMeWHO cjeiafiTe mMTATEB BIA

6unonaa, wanmpuMep Taroif, ‘Kar Ha puc. 13. Bea onopu uam ycra- .
HOBKH ACTPOHOMIMéCKH® HaOMoNeHEA ¢ GHHOKAEM WOYTH WMOA-
HOCTLIO 0GeCIeHRBAIOTCA, . : .
HecMotpa Ha GOABMING DPEMMYIIECTBA OMMOKIA HO CPABHOHKI
.0 HEBOOPY/RCHHMM IMa20M, IIABHHM BHCTPYMOHTOM HPH HIYICHHH

. AOCTOMpUMEUATENBHOCTEN CO3BeaMult Bee K6 CHOAYeT CIHTATH TeAe-

enon. B mocnenmie TOAH COBeYcKasm ONTHYECKAR NPOMHINIEHHOCTD
craza BHNYCKATh HEJOPOrHe W XOPomMe L0 KATeCTBY - TENeCKOmH.
Mx MoKMO npuoSpecT¥ B MArasuHaX HATMAAEHMX nocobuit Taasyw-
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Texnpoma, # ONH BIOJNHG YXORJIETBOPAT BANPOCK PAZOBOTO moGuTe-
ag actponopmu. Ilo orum mpmumdam M He GyneM onmchBaTHE yer-
ficTpo HEGONMBINNK COBPOMEHHLX TEJNECKOLIOB BarpAHEYEMX MADOK
HAIpHMEP, Haponnoro npemgnpuatna Lleic) nam Temecronos mope-
BOAKONAOHHEOTO BHIOYCKA, HHOTAA MNOMAAAIMMX B DYKH ACTPOHOMA-
moarena. 3aMeTav JAIL, 970 Te M3 YATaTeRel, KOTOPEIM HO YABCT-
.cA mpuolpecTy Hacroamull Teaecxor 8aBOACKOTO HIrOTOBIEBHA, MO-
TYT OpH HOCTATOUHOM YCODABE ¢aMH noc'rpon'rb cefe AOBOABLHO xo-
pomii camomearnsill Teaeckon-peduiexTop *).

Hraxr, peus moiifier 06 mWMeolIRXca B Npoae TaK HAZHBAGMBEIX
INROXIBHKX TelecKonmax., CaMufi mpocToli H3 BAX — 9TO TeJAeCKol-
pedpparrop ¢ amamerpom obLextasa 60 mm., Om cHaGkeR AByMa
OKyIApaME ¢ yBequueHueM J2 u 64 pasa m YKpemniem Ha TaK HAZH-
BAOMOH AIHMYTANBHOM TONIOBKe, MOIBOJAAIOMEH eMy BpPamaThCH BO-
KPyr ABYX BSAHMHO NePNeHAMKYAAPHHX oOced — ropusonTampHoii i
EePTHKaNBHOI.

Tak Kak TpA JABRKEHUM CBeTWI IO neﬁocnony ONHOBPOMEITHO
MEeHAIOTCR W HX yrrosaa HLICOTA HAJ TOPMIOETOM W UX AIAMYT,

83AMYTANLHAR YCTAHOBKA O0GNajaeT CYMECTBEHHHM HEOAOCTATKOM: )

. HPHXOJHTCA BCe BPeMA HOAUPABIATE TeMECKOH CPasy Ko ,nnyu Ha-
TDpaBAeHHAM — M IO BHCOTe B N0 ASHMYTY. ,

Maibiit mrkonbHBE pedpaKTop — HasoBeM TAK - s-rm- TEJOCHONE —
noseosAaer Habmopats 3pespnt no 11™ B pasnuyaTh B OTAGALLOCTH
ABe, BBEBAW, OCHW YIAOBO® DACCTOMHAE MEMAY HAMH He MeHbIme
2,4 cexynm nyrm. Topasfio coBepmeHHSe WIKOXBABIN MEHUCHOBMIT
- Texeckon cucremu JI. JI. Maxrcyrosa. B wem npemmymecrtra ‘avoii
CHCTeMH TeNecromor mepef oSHIMEHIME TeRecKonaMa-pedparropamu?

B renecrome-pediparrope o0BERTHBOM CHAYRUT HOJOMKATENbHAA,
cofppareabHAs AMHE3A HIH CHCTEMA H3 ABYX JHEHS, JeficTBylomas |

COBMECTHO, KAK oA cobmparteisnan mansa (pue. 14).

N Obsexrus, coSupas ayum or HeGecHOro TeMa, Naer ero msofpa-
JHeHUe B TaRk HAashBaeMoli oxambHoil nmockoctH, ITo m3olpasxeHue

PACCMATPHBACTCA 1epe3 CHALHO yneauqunamm‘ym CIOKEYI AYLY,

NasSHBAGMYI0 OKY/IAPOM.

H ofpexrns, B OXyaap Texeckona m(em'r ompeneneHHEe (boxyc-
ghie paccrognun (rax HasHBAKT PACCTOAHUA OT STMX NMH3 N0 Ja-
HReMLIX MMM YeTHHX ujzofpasKeHmii AaseKux npeaMeros). Moxno
JOrRO NORASATH, UTO YBENHTEHHS TENEGCKONA PABHO OTHONIEHHK (o-
KYCHOTO DACCTOAHAA ofbeKTHBA R (JOKYCHOMY DACCTOSHHIO OKYJAADA.
Tak, manpumep, eciu goxycHoe paccrohimme o6berTmBa papEo 1 M,
a Qoxycnoe paccrosEme oxynmpa 1 cm, To Temecxon Gyper ypeam-
uynpsars popEO B 100 pae, Mmaue rosops, B Taxoll Texéckon Bce He-
GecHEle CBOTHIA MBI YBROUM IOX yrm:m B ¢TO paz 66.lmmnu, aeM
HEBOODYKCHEMM IAS0M.

*) Cy. waurn: Hagamum M, G Tenemn ac‘rponoua—nnﬁnrenn M.:
Haykn, 1979; AcrpomoMmveckBil Ratemftaps Ba 1980 r. Onmcapke camMopenb-
HHX TOXOCKONOR MONHO BaiTH B PAsnTUVHHX BHIYCKAX KypEala «3eMas n
BGBJIEEE&K’
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B rexeckone-pedaexrope 00LeKTHBOM CHY/KAT BOTHYTO® mApalo-
nRUecKoo 2epEano, JlapaeMoe kM H306pasKeHme CRETEAA OOLMEHO
OTpa/aercs ¢ NOMONIBI ~ SopKala MIH NpEoMM 8 Gokopoil oKymXAp,
yEpewienamii Ha TyGyce (rpy6e) pedmexropa, Bmisaior ®, TaRme
peduiexTopm, B rIABBOM SOpKale KOTOPHIX CHOJAHO OTBOPCTHS JVIA
oxyaspa. Xon ayneii B taxoM peduoxrope morasam ma puc. 14.

Pue. 14 Gxeuﬁ petbpﬁmopa (spepxy) m podaexropa, O6-—-oﬁmnm, O —
. . ORYRAP, F—dmuyc._ . T C-

Hpu Beex KOCTOHHCTBAX - PedPAKTOPOE H peperropos onm o6-

' MANAIOT CYMIECTPeHHLIME wmemocraTRaMH. lix ontHYeckde wactH

(nnuse m sepikana) sEOCAT B EsoOparkende HeGeCHEIX TeX HCKAKe-

' HHf, KOTOpHe HA3KBaTCA abeppayusaxi. a HMX rHABHHME ABAA-

10TCH cfepunecran & xpomaruvecnas abeppayuu, ,
Kpaeswe uacTH cOGMDATONBHOR JHHSH NPEAOMAAIOT CBETOBHIE
Jim HapalieJbROLO NYYKA CHIBHEE, WeM eé NeHTPadbHbIC ‘l'&Gfl‘H.

. M3-3a sr0ro TOUKA CXOIRACHMS «KpaesmXx» aydel — ux Poryc —

pacnoaoieHa Gnmike W anH3e, deM (OKYC ¢HEHTPAIBHRX)» Jyed. -,
B srom saxmovaerca cdepnyeckan abeppamus, KoTopas UPOABAACT-

, CA B- PASMHTOCTE AaBaeMbx JABH30H u306pamennmii. Touree romops,

ua-sa cepuveckoli aleppamum mau Kpas maolpamenus GmpaloT .

"pasMuiTHME (#e - «8 ‘doryces),  wanm ero memrpannmme wactH. Jo-

CTHYDL e omnanonoi YeTKOCTH HBOGP&?ROH]!H BO BCeX ero vacrax
HO YRAOTCH. ' : S

Huofi rapaxrep mocur xpomarmueckas’ aleppamna. Oma Bupa-’
MAGTCA B TOM, YTO AYYR PASHOIO LBOTA IPOAOMAAWTCA AHH3OH WO~
passioMy — HOJeTOREe, HANpPHEMOp, CHABHee, geM Kpacuuwe, Hs-aa
sroro usolpaxkenue BRefecBOTO CBOTHIA BHFAAAMT ORDAIICHHHM B
PafyMBHG IBETA, 9T0, KOHSTHO, TAKKG MEIIAET nabmoneBENM, .

Jna ocnaGaerus aGeppanmuii o6beKTUBE PedPAKTOPOB MOHTHPY-
0T 78 AByX {a muorma u Tpex) aums {cm. pme. 14). Ilepeaa w3 mux
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JABOAKOBMNYKNAA, BTOpAA — IIOCKo-BOTHYTam. Crmomenmbie pMecTe,
OHH JIHCTBYXT, KAK OAHA' COOMpATEABHAA NNOCKO-BHIOYRAAA NHHIA.
Ananomnon YCTPOICTBO HMOIOT H OKYAADPH TENECKOIOR (pnc 15),

AETCA, MOMHO, HONOMpPAA KPHBH3EY JHHS M COPT B HX
c'relma, AobuTaca TOTO, uTOOM OOBEKTHB pedpAKTOpA MPARTHUYECKH
He naBax cdepuueckok aGeppamna, IToaHocThio ke YHHUTOMHTE

r4
rA

Y

"
-

%
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Pae. 15. Paanuunile TROM OKYX Paucnena, §) l‘mirexca. 2) Kemnne-
pe’ (axpoMaTHYeCKRIE), ) S6e. {opTOCKOMMTECKER).

xpoMaTHuecKyw abeppanmo TakmM cmocofoM HEBOZMOKHO — ofasa-
TeNEHO OCYAGTCA IEKOTODadA, HpaBnAa, -omHoToRHAS . (0GBIMHO roayﬁm
BaTas), ONpAIeHHOCTE MaobparKkenuil.

Pecbnen-mpm B 9TOM OTHOIHOHEH .nywymue pedpaxropos. HUx obn-
eKTHBK — 36pKaia — He ofNagalor  XpoMaTRyeckoli aGeppanued,
a eclu TIABHOMY 3¢PKaXy K TOMYy e mpEnana gopma mapabomompa,
- chopuveckas abeppanus Tarme cmabHO ocaabaserca. [lpasna, B aroM
cayvae TAABHAA TPYAHOCTH BAKAINYASTCA B «napaGoamsampns sep-
Xala, B DpumaHuM eMy crporo mapaGonompmmoii ¢opmu. HeobGxopu-
Mag TOYHOCTL 3[6Ch HCKAIOYATENbHO BeXmKa. Tax, mampaMep, npu
H3TOTOBACHHH ~'$ePKAIa .AMEPEKAHCKOro peduextopa obcepraTopuu
Maynr Ilanomap, mueromjero 5 M B gHaAMETpe, HONYCKAEMHS OTCTYI-
JeHHS 0T HyXHOH $opMm ue npesmmaxu goaelt mMmkposerpal

Orcwopa ACHO, ¢ KAKEMH OTDOMHBIME TPYNHOCTHMH CBA3AHA NO-
cTpoiika kpymmsix pednexropo. He merve cosfaBaTh ¥ KpPYHHRH®,
TeneckonH-pedpaxropsl. IlosroMy- y#e naBHO Hagpens Heobxonm-
‘MOCThL B HOBHIX CHCTEM&X TOJNECHOHOB, KOTOpPHE NPH CPABHATENLAO
,HefonpmAx pasMepax o0ramans O BHICOKEMHE ONTHYECKHME Kave- -
creamu; Taknme TenecKONH, HASBANHEG MEHHCKOBHME, OGBUIN. maohpe-
TeHH eme B 1941 r. wienom-rxoppecnonsearom AH CCCP-I: B, Mak-

' cyronuM, B nacroauree Bpems MeNMCKOBHIG TEIECKONM NIEPOKO HC-

.

TONB3YITCH KAk y Hac, Tak ® 3a pyGemom. Ha pme. 16 morasama
OPHAIENMANERAT CXeMa MIKOXLHOT0 MEHHCKOBOTO TeNeCKONA,

JIyum csera, MAYIIEe OT CBETANA, NPE/e ¥WéM HONAcTh Ha TJaB-
HOe BOTHYTO® SEPKAIO TENeCKONA, NMPOXONAT Yepes TOHKYK BHUYK-
7I0-BOFHYTY® PACCOHBAKNMY 0 INHZY — MeHHCK, OTpasEBOIECH
OT FXABHOIO 3epKajia, AyYH CHOBA BO3BPAINAKTCA K MOHHCKY, IeHT-
palbEAR YACTH BHYTPOKHEH MOBEPXHOCTH .KOTOpoTe mocepebpenma s,
TaREM 00pasoM, BRIOAHAET POJNE BHIIYKIOro sepxada. Orpasusmiach
OT HEro, Ay4W NONajalT B OKYJAP, BCTABNCHHKIE B OTBEPCTHEe TIaB-
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" goro seprama. llpemmymiecTBa MEHHCHOBOIO YelecHolia BechbMa Cy-
IHOCTBOHHEL : s
Bo-nepsuix (m B 2T0M COCTOMT TJIABHAA MXEA MEHHCKOBOrQ Teje-
ckona), opMy mHoBepxmHOCTeM MeHHMCKa MOKHO  BHMOGpaTh TaK, 4To
npu cepruecKolk NOBOPXEOCTH INMABHOrO geprana ciepameckan
afeppanma MEHWCKa HOJHOCTEI0 CKOMOOHCHpYeT (To ecThb Kar On
YHHITOKHT) cepruecKyln’ aleppauupo sepkana, XpPOMATHUSCKAR Mo
- afeppanna H3-34 TOHROCTH MEHHCKA
' { - H ero Mamoit HPCRPHBACHHOCTH
Y \ APAKTHYECKH OTCYTCTBYET. TakHM
[ ‘o6pasoM, MeHHCKOBHI . TeJeCKON
+ o Naer vYeTKES, HEOKPAIGHHHE BHICO-
KOKaueCTBORHLI® H300paRenua,
Bo-propuix, npuM H3roTOBXEHUU
ONTHTECKOR WACTH  MEHHCKOBLIX.

Puc. 16. CxeMa HIKONBHOTO MORHCKOBOTO TeldecKoma.’

TONCCKONOB TPUXOAMTCA 3aTPAVEBATE rOPAsfe MEEbIIe YCWdd, e

npu cospanuu oOLMEWX peduexTopos. Ipagena B TOM, 4TO HO
" poUbKO Y TUABHOTO 36PKANA, HO B ¥y MEHRCKA NOBEPXHOCTH HMEKT

cheprueckyn dopuy, a nobursca Taxof (OPMM TeXHHWeCKH He-
. CPABMEHHO Jerde, oM mapabomudecroi. - o )

" B-rpetbux, Jiyd CBOTS, DOD&B B MEHECKOBHIH TeNGCKON, ABAKALI
MenseT ¢Boe HampamieHne. 9ra‘ ocofeRHOCT: ABHKEHHA JYua CHAL-
HO  COKPAINAeT [IRFY HECTPYMEHTAa U JelaeT MEHHCKOBHI TeXecron

- KOMUAKTHEIM, YA06HEM R ofpantennn. : .
Haxonen, B-9eTHEPTHX, MEHHCK TePMETHUECKH SaKyNODHBA
rpyGy remecKoma. DT0 TPeNOXPAHAET INARHOE BEPKANC OT NONAJA-
'EES BAarTH, WKW, ¥T0, KOHOYHO, YANMHAST CPOKH €rc NPHTOAHOCTH
. maa mabmonennid, ‘ : ,
) IMronbumf MOHECKOBMWIE Tesecrkon (pme. 17) ouess
KOMRAKTEH — J/iEA ero Tybyca (rpy0m) 25 cm, a BEICOTA Tene-

L
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CROIIA BMeécTe CO MTATHBOM 40 cm. Hpommmaa ero cnocobuoeTy,

MOCTATOYHO BEAMKA — B INKONBHEIY MEHHCKOBWI TeNECKON . ZOCTYNALT
apesqnt o 11-i am. BeamuuHM. Bonmee mmCOKa, weM y MaNOTO WHKONB: -

BOro pedpaKTOPa, €ro pa3pemIaIan CHOCOGHOCTE — OKOTO 2 ce-
Ha nosopauusaijomefica oxryasproir oBofiMe BMOETHpORaHHI ABa
JORylzpa, yaesmuusaomme ¥ 25 u 70 pas.- O6a omm cnaGmensr se-
HHTHMME OpUSMaMu, ofxersaionfuMn HAGHIONOHMA cBOTHJN, Gamamux
. Co K 3eHATY. Yao0eH BU3Ep, Arpai-
muii poan c¢BoeoGpasHOre mIpEne-
J4 OpHE HABOJKe TeNecKomA Ha
‘ofBeRT, ' ‘ ’
YeTaHOBKA IMKOABHOFO MEHWE-
CKOBOI'0 TEAeCKONE& — AZUMYTANL~
HaA, YTO ABXASTCA ONHHM H3 ero
BegocraTkoR. -Ilpaspa, asmmy-
‘TANLHAA TOAOBKA HHCTPYMEHTA
cHaliKeHs He TONBKO Kpenamm-
MEH, HO. B MHKpPOMETpHYECKEMI
¢KmouaMus (BUETAME), Ho3BOAR-

-

MOBOPAYMBATE TEAECKON BCJIeX za
YXOMAIUAM ua BOAA 3peHAs CBe-
_THIOM, HO ,3T0 Majo oblervaet
noxoxenne. Jlpyroe ~ freymo6-
. CTBO — KOPOTKHE - IITATHB, Tpe-
Gyommuiz NOmoXMUTeNsHOH NocTa-
TQUHO BHICOKOH OHOpPM B BHIQ
crons; TyMOB UAM ChenMaJbHO-
ro croxba. o o
Ilone spemms uncrpymenra
foxpmoe. llpn ypeauuemmn g
_ 25 paa ero amaMerp papen 48 Mu-
- Pre. 17, Mixonpnuil memuckoshli re- HYTAM IYTH, NPU YBeAMIEHHR B
aeckon, I —mrarms, 2-—1pyba re- 70 pas — 16 Mmupyram nyra, uro

ggckana. i—-ol:mmp ¢ ;:gﬂ:';eﬂ% MOYTH BABCe MeHLNIe BUIHMOTG
, 4~ ORYAAP ¢ ymermaémmem 70, .
5—senmtuan npHaMa, 6 — pmempn 7Y BhoL0 Rhcra.

ANA RaBeeHus HA HabpaEubl 06beKT, llpu. Bcex meémoctaTkax yera-
" ¥—10 — BENTH 28%KEMA W BMHTH TOH- HOBKH OIKOJBHOTO MEeHHCKOBOTO
Ko#i nasonxu wpmGopa. . TeNeCKONa K er0 OITAYeCKHME Ka-

JecTBa NOCTATOMHO BHbORH, H
. 9TOT HHCTPYMEHT CMedC MOMKHO

BCKOMEHAOBATD AAA MBYUSHHA 3Be3AHOTO Eeba.
‘Peccmopuo ayummil ma Beex TpPeX IKOALHHYX. TEIECKONOB — 6 071 b
.ot MKoALHH#E pedparTtop .(pme. 18) ¢ nnaMerpoM 06%-

exrusa 80 mm. Ilpexxae Bcero ero ycTamoska me A3HMYTANbHAA,

.8 mapamrarTHuecKad, B raxofft ycreHOBKe omEa us JIBYX B3&HMHO

- UCPENEHARYNAAPHLIX ocell, BOKPYr KOTOPHIX MOKET MOBOPAYHBATHCA
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TeJIeCKOT, HanpaBaeHa Ha nomoc Mepa (mms, mpuGrmmerno, na Ilo-
* napuyw apeazy). Baaropaps.sTOMy IIpH BpPAINGHEH BOKDYI Apyroif
" OCH TENECKON CACHYeT $a CBETWIOM ® JAA TOro, uToGH YIOPMKHBATH
o0BeKT B Tolle IPOHHA HHACTPYMEETA, AOCTATOUHO NOABIOBATHCH Of-
HEM TAK HA3WBAGMHM «dacouM» KawioM. IlapamraxrTadeckas ro-
mopka MECTpyMenTta (oHA cpemana cheMiofi) coepmHeHA ¢ BHCOKHM
PASEBHIKHLIM ~NepeHOCHHM IMTATH~-
BOM, WTO TAKMKE COSNAET . CYIEcT-
BeHHEle yAoOcTBa AAA HabmogaTend.
7. Mwu omycrae (kak u B mpejs-
MyIMX cay9aax) HofpoGHOS omHCa-
HAP TOXHMYECKOI0 YcrpoiicTRa MH-
CTPYMeBTd, TAK KAK BCe 3T0 X0-
" pomo- HaAOMKeHO B WoppoSaMx, 0f-
CTOATONBLHHX HHCTPYKIMAX, DPHIA-
raeMux K Ka)KEOMYy H3 TeHecKOMOB.
VnoMaseM JAHOIb, 4TO OoXbmod
muonbyedl  pedpanTop ' mMeeT Bee
YepTH ¢HACTOAINETO» TENeCKONa:
" JIpoTHBOBEC HA OCH CKIOHeHuit, mpa
BUUKMMHNX ¥ HBA MHKpPOMeTpUYe-
CKEX X  KTIOua,  MPOTHBOPOCHAK,
VeTpo#¢TBO ANA YCTAHOBKH IO HIM-
pote _uecrﬁ HAGHIOeNHA M MHOTO® R
Apyroe. YACTHOCTH, TONECKOU : : -
cﬁaﬁmen mBagparmoti m cmemmans- PHC 18, Bf"_"mry"g y“_“‘myl;?;
MM OKDAROM JAA  HAGXOJeEWA J.o ?s;cn. 3 remosxa mraTWES,
Coxnna. OfEaK0 HAC HRETEPECYRT 4 .- mraTB, 5 — DPOTHBOBEC.
cefiuac Te KauecTBR ITOTO HHCTDY-
MeHTA, KOTODHS® HMEIOT HeIoCPefCTBeHHO® oTHomenme K Habmoge-
HuAM sseaquoro Heba. N
- Jluamerp’ ero OOBOKTHBA, KAK yHe .oTMeuanoch, 80 mM. Tpu
OXyNApa TOaBONAIT NPHMEHATE yBeamyeuus B 80, 40 n 28,5 pasa.-
B xopoiiue HOYH YAAeTCA PasAuumTH 3BesmM mo 11™5.
Teopetnueckana paspemaiomas cmocofuocts Goabmoro MMKOXEHO-
ro pedparropa — 17,75, Ha HpARTHKE, O YKe YKASAHELIM MDHTE-
' ‘HAM, OH& HOCKOIBKo Bume — 2” ,00. ' - .
: Bee TpE MIKONBAMX TEAECKOHNA -HE TONLRO OTAHYHE® CPOACTBA
"mig ofimero BHAKOMCTBA ¢ AOCTONPHMEYaTeIbLHOCTAMHE cosSpeagall M -
. Jlyun, H® U AHCTPYMeHTH, BNOXHE IPUTORHES NIA HEKOTOPHIX MPOs
crefimux HaysBHX HaGmogenwmit *), Hro aaxower or ofmpero cosep-
paana HeGecHNX TeXx mepefitd K HOCHMIPHOMY HAYTIHOMY ¥X H3Y- '
weEHI0 (UTO BOCHMA ’KeJarTeiHO), MOMET BOCHOMbBOBATLCA JUIA DTOH
nesu ofcToRTeNBHEIM pyRoBofcTBOM, cospanEmM II I Kyamrom-
cruM (oM. ¢cHocky Ha ¢. 16). '

‘—

*)' B mpopwke HH Gupalor TaKKe SpHTeNbHE TpYOM OPT-457 m
arT ¢ RRAMeTpaMH rEpa 70 M B 50 MM,
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‘Heockomsko MeTogmuecKux saMeuaEnidt o HabmIOKEHHAX ,snesm_;oro
MHpPA B IIKOJLHEES TONEGCROHH, : . '

ThnaBRas TPYAHOOTE NS HAYMHAOMIETO — HABOGHA TOOCKONA HA

HHTOPeCYIINEE ero ofbekr. 3hech MOMOTYT TOXLKO TPOHHPOBKA W
HEKOTOPRl ONNT B ¢HAUGANDAHHEP TONeCKONa HA SeMHHO NPOR-
serel. Ilpm HaBOnKe HAJO CMOTPETh BRONL TENECKONA, H KOTAA

o0meKT OKAXReTCA Ha Kpai0 Bepxmelt vacrm Tyfyea Temeckoma, cmer- -

K& MORCPHHTe TONOCKOH Tak, 4ro6H SoxoBam moBepxmOcTh TYGyca
CTama jaA Hac HeBaAmMmo#, Baraawys mocme storo B oKyasp, BLL
YBHEAETO AMET H, 3aKpenuB KAKYR, MOReTe 3aTeM ¢OT(hOKYCHpo-
BATE» H300pAMCHES, - ) ' ,

Ilomeano pas HABCerJa OTMOTHTE UOPTOUKON WONOMEUHO ORYAAD-
Holi TPYOKE TedeCKOmA JAS GYOTKOK (POKYCHPOBKH PASTHYEHX OKY-

JiApos. Ecim e OKyRAp DpeiBapHTENEEO He OT(OKYCMpPOBAH, YBH- |
JeTs » wero {mame mpH TOMHOR HABOXKG KHCTPYMeHnTa) CIAOYI .

8BE3/Ty H/HM TYMaHEOCTh OY¢HL TPYNHO, A HHOTA B UPOCTO HEBO3-
MOASHO,
- B.Temeckon gpxHEe 3Be3NEI BUAHEI He TOYKAMH, 8 KpPOIeTHEMI
nicxame, ‘He nopymadite, wro b HaGmolaere peannENe, HACTOS-
mue NUCKE 3BE3J.~ YJANHHOCTh 8Be8RK 0T 3eMIH TAaK BOAHKA, 9TO
-Bame B KpynHefimme H3 COBPPMOHHMX TOZeCRONOE PACCMOTDOTbL ¥X
Auckn He ymaerca, Haskyompmeca sme AHCKE 2Boaf — ClOECTBHS oco~
6oro omrmyecKorQ ABNOHWA, HASKBAEMOTO mupparmmed, Uem GOab~
me AraMerp OGLeKTHBA TOMECKONA, TOM MEHbIIE oGMaRIHBEIL nag-
-paxnmoHEnts Auck, Ilpum. xopommx aTMocepHHIX yCROBHAX BOKpPYr
TudpaKnEOHHOT0 JACKA SBEZREH BMHO HECKONLKO CBETIRX mrdpax-
IHOHHKEX Kodef ~ OOTHYecKnx o0pasoBaHMil, He HMEOIMNX, HONeT-
HO, HEKAKOIO OTHOIGHUA K CAMOH 3Beagne.
. na pasENX o6HOKTOB IPHMEHAIOTCA pasHHe ymeamuenus, Ty-
MARHOCTH W 9BOSJHEE CROMMeEHA ofw4HO ymoGHee maGmopaTts ¢
OKynapamy, falomumu HeGonemoe ypeauuenne, Haofopor, nnm pas-
BeNeMMA TECHHX W AOCTATOYRQ APKHX ABOHEWX 3BOsH meaecoolpas-
HO yumorpebmTh cumsHmit oxyasp. Ha npaxraxe ypmo6mo npu mHa-
. BeJeHHH TeéAecHoma HA He0OCHO® TeN0 CHAYANA NOCTABHTH caabmiit
OXYHAD, & BATEM, Y)Ke HaBefld, CMeHHMTh ero, ma Somee CHIBHRIA.
Hsnaraemaa B wEETO mporpaMua HaGmopemmift paccydTaHA ANx
BosMO)KHOCTelk GoXbioro IIKOMBHOIO TedecKoma-pedpaxropa. Ira
4MPOTPAMMA-MAKCHMYM? € COOTBOTCTRYIOIHAMM KOPDOKTHBAME MO-

mor OMTH, KOHOWHO, MCIONL30BAHA B OAA HAGMOZEHRR ¢ APYTHMA

AHCTPYMEHTAME, '




. TAE ¥ KOTHA?

Bor BH.pemmIN NPUCTYRHTH K ACTPOHOMETOCKHM n’aﬁﬁennam -
Obbexr Habmopenna BHOpaH, MOUL HCHASA. OcraeTcs BHACHEUTH,
rie ma HeGe HCKaTs BHOpamEEE BaMm oOBexT. C uero cmefyer
Havath? - - . , . ’ '

Semnn. . mapoobpasHa H, KpoMe TOrO, OJHOBPEMENHO YYACTBYET
B ABYX THABHWX ABWKEHHAX — BPAUIAeTCA BOKDYT OCE M ofpama-
ercs Bokpyr Commna. Ilo sTEM mpasiEaM- BENX seeagnOre meba, oM,
70YHee,- BEAUMOS DACTONOKeHHEe 3BE3R HAa mofe 1. OTHOIGHHI K
TOPHSOHTY, SABHCHT B OCHOBHOM OT TpeX ofCTOATRALETE: HONOIKE-
Fun pabHomaTenA He BEMHOM IApe, MOMEATA CYTOK H KATeHKAPHOR
RATH. SHAUMT, NeJb3A OTBOTHTH HA BODDOC, IAe BHJeH TOT MIH
nHoli OfLeKT BBOSJHOr0 MEDA, 6CIAH HOm3BECTHO, KOT K& TPOHBEO-
aarca- uabmopenaa. Ilpm sToM, eme pas MONTEPKHEM, HOTOReHVe
galmionarens ®a BOMHOM IHape, royBee,” TeorpadHIecKas IIEPOTA
MoeTa, RaGNIAATENA, CYHTASTCA HaBecTHEM, [ad Tord 9TOOH pasob-
pathes Gosee mojpoGpo BO BCEX STEX pompocax (4T0 HeoGxomEMO
TIpH TONLB0BAHHMM BRE3HBIMIU KApTaMit), HO3HAKOMHMCA B CAMEIX

. muX veprax ¢ HOKOTOPWME OCHOBHWMH HOHATEAMY cipepunecroi

. GCTPONOMUY. o '

pocTefimme ACTPOHOMWYECRMS ABJOHES, BHAKOMEIS RAMIOMY
ell¢ ¢ NEeTCHHX JeT, COBOPIIANTCA ¢HA geGes, Ilo Ho 6y mBRMyTCH
Conpgeé ¥ Jlyna, Ha YHCTOM HOYHOM mefie BHAHHN THCAYE BBOIJA,
- @ HepejiRe, ¥ fl0Cajie ACTPOHOMOB, Hebo OHBaeT MACMYDHEIM.
- .CuoBo- ¢uefo» Tak uacTo yuoTpebasercs ACTPOHOMAMH, UT0, IpH-
cTynas K  HabMmojeHUsM 3BO3NHOIO «nefar, HeOOXOMEMO IpoK.e
BCero YToYHuTH, YT COBpeMEHHAN HEYKR IOHHMACT - TIOT, STHM 'Tep- .
MUIOM. : . .

_ Korfa Mi HAXOAWMCA XA OTKPHITOM MECTo (nqu'pnuep‘, B TS
HAE DA Mope), Bech MUDP UpPEACTABAACTCA  HAM Kax ‘GH paspeneH-
uKM 54 mBe uacTH.. Ilox HoraMm y Hac-73eMHaA_ HOBOPXHOCTH, &

' pee, YTO MHl BHAEM HAJ HEW0, COCTABIAOT - nefo. MoKHO CHAIATH,
raguM ofpasoM, 9re MeGox HAIWMEACTCR MUPOEOE ‘RpOCTPARCTEO,
paccMarpusaexoe  ckéosb eoadywnyro  obosoury 3emau — arnxo-

ciiepy. _ _

gexnan arMocfiepa HECKONLKO HCHARAST HCTHHEYK RapTHHY .
rocmoca.” Bo-nepsuix, .obaaunue arsocepupte abpasosanua B 60ab-

* jmefi WiV MOHLMIEH CTOHEHE UPEMTICTEYOT ACTPOHOMUYECHHM uabwo-
pennaM. Bo-sTOophiX, 13 Beex aydedl, HIYIEHEX HA Bexaw or Conmma, -
seMuAf aTMOCdepa CHABHE® BCETO DPACCEHBACT CHHHO H roxybme my-
un, Baaromaps sromy mHeGo B ACHY® DOTORY KaKeTCH romy0nim,
TOTAA AR HPH OTCYTCTRHM ardocdepst HeGo M KHeM H HOUBK BH-
raAfeno OH ONUHAKOBO YePHHIM, B-rpeTbHX, HAKOHEN, DOSAyUINAA ‘
of0MoURa JeMAM clEerKa H3MeHAeT HANDABISHH® CBETOBEIX ayuqeit
nebecanix tex, ocnabuser (3a cuer NOTAOMeHNA) - AX AHTEHCHMHOCTE

o jasRe BaugerT HA WX nBer, IIcoTOMY, B YACTHOCTH, 3BE3ULL KAMKYTCA . .

MEpHAREHME K NepenHBAIIEMACA BCOME NBeTAMA PagyTH. .
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Ho Bce 9TR RCRa)KOHHA HOBONHKM, B B HeTOM MOMKHO y1Be
IAATH, ITO BeMHAA aTMocdepa ofmamaer Gouinmreti mpospawHOCTE ‘l;:
- Helo mcerga Kamerca HaM moutm cdepuaeckam KYHONOM, onM-
PapIAMCA CBOMME KDAAMH HA 36MHYI0 MOBEPXHOCTH. STOT ofMan
9YBCTB NOCHY/REN DpAYHHON ANA Beex NpeBHEX uAek o «pelecuoit -
TBEPAAY BIH TBOPAOM HeGocoze. XoTA B HACTOAWIE® BpeMSf HRRTO
- H3 MaXQ-Manbekn ofpasopaHumx miofielt He cwmETAeT HeboO TBODIOBIM
RyOomoM, TepuMur «HeGocBog» coxpammaca. Mu. Gymem nomnmats
IO}l ITHM CJIOBOM TO OGMAHUMBO® BOCHPHATHE «HEGECHOro Kymouas,

~ KOYOpO® CBOMCTBEHHO BCOM NIOAAM. '

Croan xe mmpoxro pacupocrpagex u apyrolt ofmam ayscre., Mu: .

. He omylnaeM pasEENH B paccroaEmax go Coxmma, Jlyem m -2mesn.
Bce nefecHEN® CBeTHNA KAXRYTCA HAM OXUBAKOBO YAQIOHHEME OT
SeMIn H ABMKYIIMHCA 1O OHOMY «2eG0CBOAY». - : )

Hoaromy, paccuaTpupan BefecHMe sBRenms, ACTPOHOME miIs

- ynobcrea paccypenust mpeactaBamwT cefe Heroropyio BooGpamae-
My©o chepy IPOHIBONLHOTO PANUYCR C NEHTPOM B INasy ma-
GxozaTens, wa NOBOPXHOCTH KOTOPOHl DPOCKTHPYIOTCHA _H3cbpaRenna
HeGecarx cBeTuidl. Takaa ycuosmas ‘cdhepa -MIOXYIUIA HASBAHHE He-
Gecrol cepbt, - - . St :

B Bexoropux caywaax nemrp meSecuolf cdepu COBMOMAIOT MuC- |
JIOHBO- ¢ INAJ0M He PeaibHOTO, & BooGpaxkaeMore Habmomarena, mo-
MemiaeMoro, HampaEMep, B menrpe Conmna mam jpyroli Touke Bce-
JeHEHOMH. . ' T .

' Hefecman cfepa -- 570, pasymeerca, He Kamoe-To peaibmoe
ofpasoBauHe, & YCIOBHOO roOMETPHYGCKOe TOCTPOSHNE, BBeJSRACe -
g yroGersa maMepenmlt BHAMMEY IONORGHMI CBOTHA, | :

Papuyc meGecmoit cepu cumraerca npousmombumm {0 me 06s-

,BATENLHO 0UCHp GONBINEM) HMEHHO WOTOMY, 9TO PACCTOAENA OO0 He-
GecHMX TeN DPH NEPROEAYAMLENX HaGMIOJEHUAX - HO HIPAKOT poXH
‘A OPEXOJMTCA OTPAHEYHBATRCA YrAOBKMMH MaMEeDOHHAMH HA
‘Hele. A NpE TAKHX H3MEPEHEAX, KaK WEBECTHO, JAUHA CTOPOH yria
HA BeJHYHHY .yI7a HHKAaK He Bamser. llpeacrasmm cefe vemepn ma-

' GmiofaTens, . EAXOJAINErocA Ha TOBEPXHOCTH 36MJH, U - OMHCAHHYI
BoKpyr mero EeGecEywo cdepy (pmo. 19). B wramumom mymure semmoit
HNOBEPXHOCTH ¢ IHOMONTHIO OTBECA JErKO ONPENEAATH . HANPABICHHE
-orsecHolil HAM BRepTMKAALHOH JWEEm., OHa -nepecewer mebecHy: O che-
py B feyx rouxax Z m Z'. Ta #s HMX, XOTOpam HaXOMMTCA TPAMO

- Bax romopoit maGironatens, HasmBaerca senurosm (Z), a wpormeono-
ROMAAA TOUKA -— Hadupox (puc, 20). '

Ilposemem wepes memtp meGecHolt cdepm (rmas mabmomarens)
TOPH3OHTAALHYM mIoCKocTs. Oxpymnécrs, mo - koropofi aTa
IIOCKOCTh Mepéceraer HeGecHYIo chepy, HASHBACTCH LCTUNHbIM WIH
MATEMOTURECKUM 20PUSORTOM, : S

‘Herpynno coo6pasuTs, uT0- MaTeMaTHUeCKHH TOPHIOHT Be coBMa-
RaeT ¢.guduxuiu wrn nabsrodaemvin zopusoniox. Iocnenunit cocro-

*) Hueercs B BEAY muumui TRA30M YI4CTOR 'enam'pa._ -
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~ HT H8 TOWEK, B KOTOPMX Nyd 3peHus HabHmaaTeNs KACASTCH 3eMREOR
. TIOBepXHOCTH. Tag KAK IIOCKOCTH MATEMATHYECKOro IOPHSBOHTA pac-

MONOMeHA HAN BEMHON HOBOPXHOCTHIO, TO MATEMATHUECKAN IOPH3OAT
_BCErja CAerKa «IPHOONHATS HA BEUEMEIM I'OPUSOHTOM,

Puc. 19. Heecas chepa.

B jarsuefimen X1A YNpOMeHEA wopre:kedl ‘MM Ha PHCYHKAX He-
GecHoit cepst me Oymem maobpamaTe Hm 3ewmum, HE HaGmoparexs,
X0TH UX DPBCYTCTBHEe NOAPA3YMOBAETCA. ) : '

BeecHENEe NOHATHA BEPTEKANBHON NHHAWHM, M MATEMATHYECKOIO-
FOPU3OHTA WOBBONAT HAM Temeph pasofparhea B Irpocrefimux Bu-
RAMHX TSHKenuAx HeGecHHX cBeTux:, B YACTHOCTH, 3BE3N,. '

7

A
<

A

Prc, 20. TOPHICHTANLHAA CHCTEMS KOOPAUHAT,

Ty

O6menasecTno, 9ro HafmionaeMoe HAMH EREJHCBHO [BHKEHHG
Conxana no HeGOCBOMY €CThL MAMIOIHA. Ha camoM® Jeeé TOMTH PABHO-
MepHO BDAIKAETCA 3JeMHOH IDap, W ero BpAINCHHS ABNHETCR
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S i : .
mpuundoit cyrounoro gemsmenus Coxuna, mepuommaeckofh cMmeHpr
HHS W HOYH. . .

Bpanienne 3eMiH BH3WBACT BHAHMOP CYTOMHOe ABERENRe He
Toabko Coxmna, HO ¥ Beex Apyrax BelGecubix cpetnr. B dtom nerxo
yOeluThcA NYTEM HeCHOKHBIX Habmsoxennt:, -

Korpa Comane cxpoerca sa TOPH3ORT M HACTYNHT 3Be3AHAA HOYE,
. ofpaTHTe BHEMAHME HA KaKYW-HHOYAB ADKYI0 8Besfy B I0MHON uga-
cra geGa. 3amerrre ee . pACHONOKeHHe IO OTHOMEHHI0 K KaKoMy-
wnlyae sesHoMy NpefMery, a sareM monTopure (¢ Toro e Mecral)

_ HabaoReHMe vepes moagaca
nan uepes vac. But ofnapymn-

3BO3Aa JAMOTHO CMeCTHIACH '

- pna nebocsone. Jlerko npose-
PHTH, 4T9 H B¢G OCTATLHHE

" 3Be3/IH HCOKTATE LpMm JTOM
oofiofHoe ke cmemenme, Crne-

' [OB&TOALHO, BCE BBE3JHOE He-
6o, Kak eARHOe IEN0e, RajKer-
€8  BPAmMAKINAMCH  BOKpYT
Jouman, ' :
BossmeM - Tenieps QoTorpa~
duvecxuii anmapar, yoTaEOBUM
ero o0beKTBE Ha <GocKoHeT-
.BOCTB? ‘M, YKPEIIHE HeHOXBIM-~
, H0, RANPABEM €TI0 B CEBEPHYIO
Wacip 3BesmHOrO Hela, TYia,
rie puxHeercas Honspuaa
“seesna. - Ilpomspomenm cammoxn
8Be0K ¢ - BeIepmuofi oxono
waca. 3Besaw Graropgapa cBoe-

- My BHAUMOMY ABM/KOHEIO H30~

P ot potnte, JOSSSSIS  Gpaston  KommemTpmccKmen

: Eyram, o6meilt nenTp KOTO-

prx 6rmsox k Homapuoii spesge (puc. 21).

Taxnu obpasow, ma meGocsome Ham, Toumee, wa mefecHoil cepe .
€CTh HeHONBIVKHAM TOMKa, BOKPYr KOTOpofl, KAk HaM KaiieTcd, JBi-
HyTCa Bce HaGNOIaeMble HaMu SBesnsl. OHA HAsHBAOTCA CEGELPHLEM
-noatocor mupa. Ilporusononomuan, TuKKe HemOABMIKHAS, TOYKA He-
Gecroit cepsr maspimaeTeR loXNbIM nostocom mupe (pme. 22), Ipa-
Maf, COSHAALILAR o0a Hooca MApa, NONYIHIA HASBARME OCH MLDA,
{lpn naGnopennn ssesgEoro meGa coamaeTca o6MaEUHEOe BHERATIC-
nHe, 4TO BCO 3Be3NH YKpeNileHH Ha Kaxoii-ro HeBHREMOH MmpospagHoll
xpycranbuoit cepe (rar aymanm gapesmme) m sra cdepa MemneEHO
BpamlaeTcA BOKPYT OCM MHpa, sapepluas MoXHEIL 060pOT 84 CYTKH. ‘

Ecin gepes nenrp neGecroit cheps nposecTn MAocKoCTh, MepHen-
JEKYXAPHY® K OCH MApa, TO 0oHa nepeceder HeGecuywo cdepy mo wm-
HAM, KOTOPAA HashlBaercs mebechuim axearcpok. Hebecamit asxparop
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Aenur meGo na Apa momymapua. To =3 HEX, B KOTOPOM HAXORHTCA
Tloaapnas sBespa, BASHBRETCH CeBOPHSIM, 4 IPOTHBOIOKO/KH0E — H0IK~
wsim. Herpynso cooGpasmrth, aro HeGecHuill SKBATOP MMeeT Tanol e
phnuye, xak u HeGecnan cdepa. Hogo6usle OKPYRHOCTE HA HOBEPIHO-
orn MoGokt chepul HASHBAWTCA O0sbliuMIL KPYIaMU . pamnoli cdepst,

2

e

£
7

© Pac. 22. HeGecumii sxsarop & meGecanill MopHIHAR.

* Bupmsue. DYTR 3863 B BX KWKYINeMCA ABHMKeHHEA IO nmeocrony -
mapannensHs peGecHOMY PKBATOPY. To e MOKHO CKA3ATH ¥ O BHEZH-
MHX cyTouEHx nyTax Coxrua u Jlymer, -

TiposefieM MHCHEHHO NAOCKOCTb 4epe3 TPH TOIRE: .rnas uabmo-
HATeNA, 36HUT H CEBOPHLI NONIC MEPA. Ora mepeceger uobe
cdiepy no GonpoioMy KpyrY, ROTOPHI HABKIBAGTCA HEOECHBIM MEPUOL-
anox. HeGecpulil Mepmuan NepecexaeT MATOMATHICCKHE YOPHIOHT
B /IBYX TOUKax, B3 KOTOPHX Gaumafimaz ¥ ceBOPHOMY TIOMIOCY MApPA
_HA3EIBAETCA TOUKOH Cedepa, A MPOTHBONONOIKEAL — rouxoii 108a. Tou-
3\ .TOpHAOHTA, OTCTORMIHe B ofe CTODOHE or orAx Towexk ma 90°, Ha-
SHBAIOTCA -TOYRGMU BOCTORG B ganada. OuesnA0, EMeNHO B BTHX TO%-
~5ax ¢ MATEeMATEMECKEM I'OPHBOHTOM NOPeCERASTCA HeGecHEll sRBATOD.
. 'HpaAMas, COPAHHANMIAA TOUKE CceBepa B 1074, HASHBaeTCA NOAY-

dennots aunuets, Jlerro yGefnhcd, ¥T0o B NONACHD TEHH OT BCEX npep-
| MeTOB NARAIOT Fo HATPABACHMI STOH JMEHN. , :

Ha6ropas BAgEMOe RBWKEHHO SBe3[ B wxkeHol wacrm mebocBoNa,
MOKHO 3aMOTATH, 4T0, NPOXOAA Jepes neCecniii MepPENHAH, OHH 38-
. EEMAIOT UpPK 8TOM KAHBH CIIee NOIOMOHRe HAJl TOPRIOHTOM. Ha-
oBopor, Ea yacTke Refecmoro MOPHABAHA MEFAY COBEPHLIM IONIICOM
MEpa B TOUKofl copepa Besna, Mopecexan HeGeCHEIA MEDHIHAR, OKa-~
SHIBAOTCA B PTOT MOMEET B HAEHHSLIEM NONOHEHHE N0 OTROMEHHI
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x ropuzonty. Ilepsoe ua vTHX ABNeRE# Hasupacres sepxuell nyabmu-
Kayuel speanwt (mam Boobme xakoro-mubyan cmermma), a BPTOpOe —
Bro RuXHel Kysvamunayuetl :

- Taxnm ofpasom, EyseMunayuels ceeriuan hasmeaercs €20 NpoOToM-
Perue yepes nebecniti xepuduan. o N

IIponoasan naGamwpenans sBesfuoro Heba, MOKHO 3aMETHTH, UTO
ssesnn (nna HaGmomaTexs, waXojAulerocs B YMepeHHHX mHpoTax}
, MOMKHO PB3ReAATh HA TPH rpynmisl. K

4 neproit B3 HHX OTHECEM Bee Te 3BespH,
KOTOPHE B HIDKHEH KyILMEHAIMM OpO-
XONAT BHINE TOUYKH cepepa. Owemunmo,
4T0 OHM HHKOTAZ He MePeCeKAwT M-
HEI0 TOPM3OHTa H HOTOMY ofpasyior
Tpynny kesaxodswiuz agead {pme. 23).

Ecrs, pasymeerca, u Takue 3peam,
BODXEAA KYABMHHANOMA KOTOPHIX mpo-
HCXOOUT ION TOPHBCHTOM, BHMe TOUKN
wra. OHn MpuEAANeMaT K rpynme He-
- eocxoBaupux ace3d. Hawomen, Memay

Pac. 23. Hesaxonamue B we- PACCMOTPeHHRIMA IBYMA s0BAME He(a

BOCXORAINHG 3BE3AL. . pacmoXaraeTcs o6aAacTh, B KoTOpofi BCe

. . _ 2BO3IN ABAMKAH B cyrka {(mpm Bocxo-
Be # 3axofie) mepeceKaiot JHHMIO ropusoETa. OUE COCTABIAIOT rpyn-
ny gocrodawux u aaxodrwuz seesd, C _ :

Kax yxe rosopmnocs, nce ssesgnr mpm cmoem BUXAMOM CYTOTHOM
ABHREHAN, BLISBAHHOM OCEBHM BpaUleRHeM 3eMid, NepeMeImaloTes Ha
nebecroit cepe napanmsennHo neGecromy okBaropy. Tak kak upn
BTOM YT 0BOe paccroanre N0Goit apeanw or melecmoro 9KBATODR
'OCTaeTCA MOCTOANHLIM, €CTECTERHHO ONIpelefATh NONOMOHHE 3BeaX ma
HeGecHolk clepe He OTAOCUTENBHO rOPHIOHTA, 8 110 OTHOMEHNI K He-
GocHoMy sKBaropy. VrioBoe PACCTOAHHE 8BE3H OT EEGOCHOTO DKBA-
TOpa, oGosrataeMoe rpeveckolt Gyxpoil §, HasKBaeTCHA ee CRAORENUEN.

Taxmu ofpasom, ckaonenten Rebecnozo ceeTura Nagweaeres yeos
MeXdy HaARpasAeHUEKR U3 YENTPR nebechol cfeprr na dannoe ceeruao
U NAOCROCTYIC Hebechozo sxearopa. . - .

Hoayoxpyanoctn, cOeRAEAIONIAS NOMOCH MAPA, HASKHBAKWTES xpy-
eamMy cxaonernus. Uepes mammoe csermno Bcerma uwpoxommr OINE H3
KpYroB CKIOHGHAA. . - '

CxioneHme HMaMEpAeTCH B Ipafiycax, MEHYTAX H COKYHAAX AYru.

" ¥Yexaosmaucr cunrarts CRIIOHeHHe NOJORHATeNbERM I CBOTHJI, HaX0-

AALIEXCA B COBOPHOM HONYMIApHA He(a, N OTPHUATEABHBIM MIA cBe-
THI B €fo WHOM Hoirymiapum, Jlerko coofpasgrs, 9To Bee TOUKH
HeGECHOro 3KBATOPA HMEKT CKAORGHHWE, PABHOS HYIO, & MOMIOCH Mg~
pa + 90° {cenepantit monwe) m — 90° {oomnwit nomoc).

- OnBo criomeEHe eille He MOMKET NOAHOCTHI0 XapaKTepPESOBATL AO-
#oxeHHe cBetnaa wa Releécmoii cdepe. Heobxommma mropan KOOp/H-
HATa, KOTOPAaA BMECTE CO CKIOHGHMEM ONHOSHAYHO XAPAKTEPH30BANA
- 651 montoxenne creTHIa Ha HoGecHo# cdepe. :

¢0




Jra BTOpAA KOODAMHATA HASBAHA ACTPOHOMAMH RPIMBIX 60CTOX- ;
denuex a. lloacuum, RaK OHA OUPOREAASTCH.

Ha meGecHoM aksatope ecTs Touka, B Koropolt Cenmme eeroamo
GuBaer B AeHs BeceHvero papmofencrsus, 20, 24 mxm 22 mapra. o~
9TOMY AAHHAA TOUKS, MPHHAMAEMAH 33 HA4YANO OTCUETA B’ OKBATOPH-
anpHOll CHCTEME KOODIHHAT, HABHBAGTCA TOUKOL 6ecenNeso pasHoder-
creun, Ee ofosnatarwT 0co0HM Y- ' ’ .
sopuEiM. aEauxoM Y (Rovopmit wHe
7 gIeAyeT TUYTaTh €  TpevecKod
Gyreoii Y *)). v

Tlposenem dvepes MONIOCH MHpa
A JIaEHO¢ CBeTHNO KPYF CRIOHEHHUA,
Kax BagHo M3 puc. 24, TpAMOe BOC+
. XOmpgenme cBetTmia, oDO3HATAEMOE
rpeveckolt Gyksofi «, paBEC YrIy
MOy EAmpaB/iieHHeM N8 NeHTpa
HefecHoll ceptt ma TOIKY BeceH- -
'HET0 PABHOJEHCTBHA M ILTOCKOCTBIO
KPyra CKAOHOHHA NAHEOro CBOTHAA.
Mpamoe- BoCXOMIOREBE ~ CBETHIA
OTCUMTHIBAETCH B HAKpaBIeHUn
ApOTHB YacoBOll CTPENKH,  eCTHH Pac. 24 OkearopEaih-
CMOTPeTE €O CTOPOHE CEBOPHOTO No- .~ HAA CHOTEMA KOOp/HAAT.
AKch MuUpa. ' _
‘ Xotst HpAMOe BOCXOIEREe, RAK ¥ CKNOHOWME CBOTHNA, ABIAETCH
HEKOTOPHM YTAOM, 9TOT YTOA IO PAAY OPUINE YA0GHee M3IMEPATH HE
B rpagycaX, MEHYTAX W CeKYHAAX JyId, & B eWHHULAX BDOMEHM. '
. “Tax xax HeGecHam cepa B cBOEM KAKYIEOMCA BPAIKEHHH BOKPYT
HaSMIORaTeNA saBepIIAeT moamutt ofopor sa 24 gaca, 10 oTCIOTA Cie-
Kyer, uTo B WacoBoli Mepe yrox B 360 rpagycos pamem 24 wacam.
CaemoBaTelbo; Xaasi 1ac, Kak Mepa yria, coorpeTcTByer 15 rpa-~
AycaM, 8 KamAHi rpagyc — 4 MEEYTAM BPOMONH. : .

Bor rafamma, xapaKTepEsylOMIaa COOTHOIMERWEe WACOBLIX H Tpa-

AYCHHIX SMHENIL : : . '

300° cooTBeTCTBYET 24 uAcaM,

15° » 1 gacy,

1° » 4 vmEyTaM,
U 15’ » 1 ummyTe, - -

1 * 4 cexynpaM.

B coRpamennoif 3aMECA MPAMOTO BOCXOMRNGHAA JAacCH, MAMYTH H Cé- '
Kyagu o603HAMAINTCA DYCCKEMHA GyHBAMH «%p, €M, 4C» INIIH JATHH~
_cxmuu «h», «m», ¢3¢ (Hanpumep, 54276° mam 5"1276°). 7

MIpamoe BOCXOMITEHNE ¥ CRIOHEGHHE CBETWIA HABHBAIOTCA erg He-
GoCHEIME 2XEaTOPUAALHEINY KOOPIUKATAMU.

HeGecHblo 9SKBATOPHANBENS KOOPAMHATH BOCHMa TOXOKH Ha reor-
paduvecKHe KOODPNUHATH, WpUTeM MPAMOS BOCXOM[OHME mogoGno

*) Ppotecknit andapar cu. 8 Nparomennn 1V B KOHI® KHETH. , '
. - -
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JIONTOTe, A CRIOHENHE — MUPOTe, Teorpadhuveckme KoopaUHATH, B CYNL-
HOCTH, TaKKe MOIYT OHT: HAIBANK HKBATOPHANLHHMH, TAR KAK OBH
ONpenerMOTCHA HO OTHOMIEEHIO K 36MHOMY BKBATODY.

. Kok nps spamesun Seman mapora m morora TOPOROB OCTAIOTCA
HEHSMEHHLIMA, TAK H MPH CYyTOYHOM BpameHH Hebecmolt cdepmr e
MEHANTCA CKIOHCHES H NPAMOS BOCXOMTGHNO BeX 8BO3N, B sBesi-
HEIX KATAIOTAX, COACP/KALINX CHPABOVHEIE CBONERHA O PANMTHBIX

3BOSNAX, VKASHBAIOTCA BEX SKBAa- _
- & _ ' TOP¥AABHEIE - KoopAuuarsl, Yro
’ . 7{e KacaeTcA J«CTPARHCTBYIOIIMX»
g P HeGecHRIX CBOTWH, IepeMemal-
Y 4 muxcs Ba_¢(oHe . sBeanHore meba ..

.S o (Connna, Jlyss, nramer n np.),

7 cy)"ﬂ // T0 BX HIDPAMEe BOCXOMKAOHMHA H
"ol CRAOHOHNA, 8CTECTBOHHO, BCe Bpe-

o MA H3MOHAIOTCA, 'KAK MOHZIOTCA

Y y ~ B reorpaduveckme KOOpAMHATHI

3eMHNX HYTeIECTBeHHHKOB,
Teorpaduyeckne xapru me-
HEIMpeHH  KOOPAHHATROH cer-
- KO — MCPHAHAHAME H ITapaie- .-
aamu. IlopoGHME. BEY EMelOT H
HapTH 8Be3EHOro HebA. .
, - Ilps nmyremecTenm BAOTL Ka--
Puc. 25. Teopema o pcote mommca woro-EMGYOb “ reorpadauecroro |
umpa. MePHAHAHA JIeTKO SAMETHTH, MTO
: T yraogaa Bucota Ioaapmofi sses-

FL BaJ TOPHBORTOM HMe OCraeTca mocroamnoit, Ilo Mepe mponsmmenss

oA 1or ona yMembmaerca u Ilonapmas smesna moctememHo npm6an-

. mmaerca K ropusonry. HaoGopor, mpu myremecreus ma cesep Iloaxap-

- Haa 8eeafs HpudawKaeTcH K BeHATY. . :

TlopoGumm o6pasom maMenAerea w BrcoTa HaJi FOPHIOHTOM cepep-

HOTO noNioca Mupa, PAROM ¢ KOTOPHIM Haxomutcs Ilonspmas smesna.

Jlerxo mokasath, wTO BHCOTA CEBEPHOTO MONIOCA MHPa HAK MOPHIOHTOM
BCOrfla paBHA reorpaduveckoll mapore mecta., - .

Paccmorpam pac. 25, ma roropoxm meobpasken semmoit map. B me-

- Goit ToUKe SeMaIn 0Ch MUPA MAPATNEILHA 8¢MHOH OCH H IOITOMY BEI-
€OTd TMOJMI0CA MADPA H re0rpaQuieckas INPOTA AAHHOrO WYHKTA SBAA-
IOTCA YrIaMH ¢ BIAEMEO IOPIeHIHKYAAPHWME cTopoHaME (0Ch MREpa
‘BCETHA NePUEHIHKYAAPHA K IIOCKOCTH SEMHOTO SKBATOPA, & DPAgUYe.

. 3emum, npoBefieHnRklt B MyHKT HAGmOeRRa, NepHeHNKYAAPEH K Ka-~
CATONLRON FOPHZOHTANBHON NAOCKOCTH), . , .

CreosaTensno, 8T# VI PABHEH, TO €CTh BHCOTA CEBOPHOTO No-
Jioca MHpa paBHA reorpadmueckoll mMEpoTe Mecra, IToT BHBO){. HHOT-
A4 HABEIBAKT TEOPeMOdl 0 BHICOT® LOMIOCA MEDA. _

1018, KAK HeHale:RHOE CNeACTBHEE, BHTEKAET, 9T0 BHJA 3BeaHO-

. TO HeGa m BAJMMBe NBHMKOHHA HEGeCHMX CBOTHN HA DPASIHYHEIX M-

POTAX CYHISCTBOHHO PABNIHIHE. : '

2 g | " )
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“ - 7 Mm yme DOSHAKOMHAHMCH ¢ BAIOM -8Be3XHOTO Heba 1 MeHHeM
HeGeCHEX CBOTRI B YMEPeEHHX mupoTax (Hanpamep, B ocie). ITo-
CMOTPHEM, KAK USMeHHTCA HabmionaeMad KAPTHHA NPE HaMeM
BoobpaziaeMo¥ NePOMONISHHE EA CeBePHEHI NOmOC M HA 36M-
Hoii SKBaTOP. -

To mepe Hamero NPOABIVKERHEA K CeBepy BBHCOTA NONICA MEDA It

» Tlonapuodi ssesAnl GyneT HENMPePHBHO YBOAHIHBATLCA, HKorga uet oxa-
JEMCH HA CeBEDHOM TONIOCe 3eMid, To CeBePHEL# TONIOC MUPa COBIA-
AeT ¢ acHETOM, a HelecHKIl PKBATOP — ¢ FOPHE3OHTOM. pe sTOoM BE-
cora mommoca Muapa Gymer pasma 90°, To ecrs reorpafuveckoit Hug- -
poTe ceBepHOro moaoca. 3eny. Ce e '

“Tak KaK Npu cBOeM KaRYNeMCA CYTOYHOM JBIUKEHUM BCe SBOSNSE
NepeMeHIAIOTCA NAPAIGTERO ReGecHOMY SKBATOPY, TO HA CEBOPHOM
Homioce 3eman ouw GYRYT mBHTaTLCA HApANAeEHO TOPHIOHTY. 3nech
‘HeT BOCXOILMI(HX M 3axofamiax sseafl, Ha cemepiou moiioce Bce spes-
EH COBEPHOre MOMYmapusA He(a ABIAOTCA HEBAXOMAMEMI, & KIKEONO
HOAYNIAPER HeGa — HOBOCXORAIIMMHE. - T

Ha cepepmoM noaioce 3eMIH TepseT CMBICH TMOHEATHR CTOPOH TO-
puaoHTA. 3AeCh BCIONY IOF, TAK KAk, TPORYBIIHCE C €eBOPHOTO HOMICA
Besury B M060M HaNpaRTeRAd, MEL HeTIPeMEHEO NofifieM BIONb KAKOTO-
mubyAb MepuAgaHa, To €CcTh HA™IOL. Ha cepephon momioce Semmn Gec~
CMBICTIOHEO FOBOPHTH O KYAbMHEAIEAX $BOBA,— BeMbL BX BHCOTH B Te-

" yedHe CYTOK He HSMOEAWYCH.. ' ' L.z
" Ha wmHoM ToMOCe Jemin, B Hexrpe AHTAPKIHYICCKOTO MaTepHxa,

s10E0 HAGTIONATH MOMOGRYIO e Kaprumy. Ham rejosoit Symyr Bam-
HB TOXBKO 3Be3NHl IMHOrO MOMYHIADHA Heba, a JOMHMI HOMOC MHDA
Syder coBnaaTh ¢ seHuTOM, OfHAKO 3]6Ch, KAK K HA COBOPHOM IOMIO-
ce, BCO 3Be3L B TeTeHMe CYTOK ONMCHBAIT HA gelecuolt cepe my-
. TH, NAPAETSNbHEE TOPHIORTY. ) : -
Mnas xaprena 6yoer HaGMIOATLCA HA 3EMHOM DKBATOpe. Teorpa-
- dhmgeckan MIEPOTA BCEX €rO TOYEK PABHA HYJI, CreNoBaTeabRO, HYIID
pomKEa Ouis pasEa A HaGEIOAATENA M BHCOTA CEBOPHOrO nonwnca
mupa. Taxnu ofpason, HA 3OMHOM SKBATOP® NOJIOCH MUPA COBHARANT
¢ TOUKAME CeBepa U 10Ta, 8 0Ch MHUpA JIG/KHT B TOPH3CHTANBHOE IIOC-
. ROCTH, COBNANAA ¢ NMONYACHHON anaueit, HeGecnpril ‘pKBATOD -8ACCH

- IPOXORHMT Uepe3 SeHHT, H ero INOCKOCTh NEPIERJNKYIAPHA K IIIOC-

ysonta. Orcrofa creayer, Wro U BCe 3Re3NEl AAA -HafmonaTe-

o oxmarope GyRyT NBUIATECA B TeUEHNO CYTOR IO OR- '

. pYMHOCTAM, TNYOCKOCTH KOTOPHX HePHeRJHKYJIAPHH K TOPHAOHTAIL-
Hoit miocKkocTd. Ha 36Mi0M DKPaTOPe: HOT HOBOCXOAMIEX 3Besl. 3AeCh
BCo 3BESIE B TOUEHHe CYTOK NBAMKIH NepeceKaiT JHHHK TOPH3UHTA,
a ecam Gi He MemaXo COXHINe, 38 CYTHE MoxEO Ono 6w yBREAeTH
Bce 3pesmEoe HeGO. .

- SBemnn obpamaerca Boxpyr Conmna m moroMy B pasHE® MOMEHTE
roga Coanne npx HaGmopeEuAxX ¢ SeMam NMPOEKTHPYETCA HA DASIHY-
mHe yuacTkw 3peagmore mHeba. Tax BoaHuEaer emle OAHA EIMNZHA,
praBagEag obpamenneM 3eyum BOKpYr CoJMHLR,— KOKYMEECH rojo-

BOC JBHIREHHE Connna sa ¢one 3Besf.
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. Hyrs, fio xoropomy Coname nepememaerca na (ose cospespmil,

HasHBaeTCA snauntukoi (pnc. 26). - .
: IxamnTUKa Npefcrasader coboit OKPY:RHOCTS, Nlepecexammynca
¢ nebecuriM dKpaTOpoM mox yriaom B 23'/; rpanmyca. Toukm nepeceue-
HHA HEOECHOr0 SKBATOPA H SKARNTHKE HASHBAKOTCA TOYKAMH BOCOBHE-
1o papHOAeHCTBEA (0Go3HAYAeTCA CHMBOAOM Y) H OCEeBHEre pamiio-
meucTsEr {oGoanadaercs cumsolom #). Touru coannecrognmit (meT-
Hero B 3EMHEro) OTCTOAT. N0 BRAMNTHKE OT TOY6K PABHOJOHCTBHA
B o0e cToporst Ha 90°. ' '

. A
Pac. 26. HoGocnstlt 2K8aTOp B SRABOTHRA,

Bzammuoe pacnomoseHne JKIMNTHKE 1 HebecHoro dKsaropa Ha-
MEHSIeTCA TAK MONICHHO, YTC B OQJIBIIMHCTBE COYYACE HX MG/KHO
CUNTATH OTHOCHTONLHO NPYr Apyra nemomemienMup, Henommwxna
{B mepBoM NpulaEAeHNE) U TOYKA BeCOHHETO PABHOACHCTBRA OTHOCH-
TenbHo 3Besf. Jmaue ropops, ara moofpasKaeMad W HHYEM HE OTMe-
yenHan Ha BeGe TOUKA Befler cefA KaK dBesa: BOCXOAMT, BAXONHT M
KyXbMAHHUPYET, _ : Lo S
" . Ha apeagHoM mefe SKAMTTHAKA NPOXORAT o 12 cosmeafimdM, HASH-

BAEMEIM S0duaKasbHOIMU, WAM NpocTo soduaxox. Bor mx Hazpamma:
Puifm, Open, Tenen, Bansnesnn, Pag, Jles, Jesa, Becw, Cropmmox, .
Crpenen, Kosepor, Bogoneii *). BoxpmmmcrBo HS 2THX  CO3Be3NRMIil
UMeWT HASBAFAA MMHUBOTHHX. Il0STOMYy B JPeBHOCTH HX H HASBAJIM
4BOIMAKOMY, ITO B NEPeBONS 09HAUEET ¢IIOAC REBOTHEIXY.

Buarogapa rofiopoMy femienuso Conuma no cosBesfusM BUN 38637~
' moro HeBa B TeYeHHO TOKA HeNpepHBEO HaMengercsa, Coapesgde, B KO-

. ‘)-Em aa Helle B TPHHAKOATCE -~ He SOMMAKANLEOS — CO3BE3MMe, ‘Tepes
HOTOpoe mpoxonmT Heloabmioli Y9ACTOR DHANITEKE,— (0IBe3NHE SMeeHOCHA.
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" 70pOM B RANRME MOMOET HAXONHTCA Coantp {Towmee; Ba KoTGpOE OHO
HnpoeRTUPYerca ¢ JeMan), HAGNIONOHHI0 HENOCTYNHO, TAK KAK BOCXO~
. Bur @ aaxomur pMecre ¢ Comaunem, xyanummmpys B noapens, HaoGo-

por, cossesame, npoTABOnoRokEoe Connny (EampuMep, B nexalpo.co- -

ssesnue Bamsmenos), orauuno BEANMO BCK HOYR M KYXLMEEMpYeY B
noxuods, Uepes MecAn KyabMAEEpyeT o8nacTs Hebd, MMemmAas IpA-
Moe Bocxosxpeune, Soanmee Ha 2 waca (cospesama Paxa, JInea; cm.
Kapri IIpanowenns VI) a'r. ;. :

Tax xax Corane HeMpepHBHEO NBHIRETCH 1O PRAMNTHKS, TO B LON-

- HOYb B DASAME MecAnH roAa GyAyT KYALMEHEDPOBRATH PASHEEe CO3BE3-

-, nun, llosroMy, Bampumep, JeroM 1o BeepAM BHEHH OANE CO3BEIAUA
. {xpome Heaaxonamux); sEmolt — xpyrme. Crpancreys ua $one amesn-
Horo meGa, Comnte cBORM HPHCYTCTBHOM KAK GLI <FSCHT OXHO COBBO3-

" mize 3a apyrau. Yepea meroropop spems Comnue posspamaercsa K kc-

XORHOH TOYKe JRANNTHKH, N CHOBA HaTYHHACTCH NPENEAR HWHKA ywe

sHAKOMMX Hn3Memeun¥t, Oamospemenno ¢ oTuM B Bemas noamocTs
sasgpmaert ceoli ozepeauoit obopor soxpyr Coanna.

TlosaaxoMuMen TONEPh ¢ OCHOBHMME IPHBRINHEAME H3MEPOHES Bpe-
menH, ORASHBAGTCA, OTBET HA BONPOC CKOTHA?S NAZEKD He TAK HPOCT,
- KAK MOJKeT MOKASATHCA ¢ MepROrO ParAsma.. ] :

. Hlepmon noanoro oGopora 3emar sokpyr Connna, BAILIBAOMEH ro-
oM, cAYRET eguuEnel N8 BINOPOHHA KPYDAMX OTDESKOB BPEMEHN.
Mennmie npoMexyTHE BpeMOHE HSMODSIOT CYTKAME B HX RONAME —
YacaME, MEHYTaMH B cexymfamn. Ocnopolt fna Takex maMepenudi cay-
JRHT '0CCBOO BpAUlCHHe 3eMAH, KOTOPOe NPORCXONHT MOMTH HACANLEO
pasuoMepro. MeRHO nosToMy acTpoBOME pacCMATPHBAIDT seMHOR
AP KaK eCTECTBEHHEBE TACH, «XON» KOTOphx §0Nee papHOMEpeH, 9oM
x08 x0loro xpomoMerps. :

. Bpamenne 3emitm, K&k yKe roeopuiock, NOPOMKAAET BATANHE CY- -

TOUEBe NuE)KeBHA HebecHwX cpermn. Mx pacnonomemnme na nefe no
orHOIIeHAD K He6OCHOMY MEpHARARY MOMHO OXAPAKTEPHIOBATL TAK
Ha3HIBAGMEIM wacostim y2aom t (cx. pme. 24).

Yacopoit yroa ~~ 970 YroN MeEIY RACCKOCTLI0 KPYTA CRAOHCHHA,.

. IPOXONAIIEro 1epe3 NAHHOE CBETHNO W TLIOCKOCTHI HeGecHOro Mepm-
. pAuana. YacoBwe yraml cpermi, KaKk W UX APAMBIe BOCXOMIEHHA, OT-

CUNTHEAKNTCE B ¢MRHANAX BPOMEHR B BaNpPaBleHHn oT. IHHoH ‘I&BTHI

0. MEPEIHAHA K SAMAJY, TO ©CTh B° CTOPOHY CYTOUHOTO JABH-

WMeNUA CROTRE. - .
"~ . HanpmMep, KOrfia TOTKA BOCOHHETO PABHONCHCTBAA 3axonkT (B Tow-

ne samapa), ee wacomolt yross pasen 6 wacaMm, a Korna oHa aocxoany

(8 vouxe socroka)— 18 wacam.. _ .
YacoBHe yrax HoGeCHLX CBETHA HENPePMBHO MSMEHSIOCA 1 P O-

MOPUAOCHANLEO BPOMOHH B NOTOMY HX HCNOALSYIOT NpH H3-

' MEPEHHE BPEMOHH. : -

C 'Hp&li‘l‘l!‘lﬁﬁl{&ﬂ KH3Hh J6N0BCKHA CBA3AHA .C COJIHIIBH. ¢ ero BHIH-.

MuuM psiEennes no BeGocsogy. OcHOBHOM- eMRRNEH OPR BaMepeHdn
. Bpemess mo Conmmy cay:RAT TAK HasKBAeMHe UCTEHHHE CONHETHHE
- CYTEH. s : . C

Il 590 slu;em : o : - . 65



HeTunnpmi coAHERHOIML CYTRANL HAIHBACTCA BPOMEKYTOK Bpe-
MeUM MeX[Iy ABYMA NOCAEJOBATENLHHMY HEePXHAMM KYJIEMHHATMAMHE
uenTpa BuguMoro aucka Commua. Tax kax MoMent BepxmHed Kyasmu-
napen Conmma H43WBAETCA HCTHHBHIM NOAJNEM, TO MOMKHO CKASATD,
WT0 HCTHHHEI® CONHEeYHLIe CYTKH DABHK IPOMEKYTKY BPEeMOHH MeHAY
fIBYMA CMERHBME ACTAHEEIMA IMOXYIHAMH, S

. 3a HaUAJO ACTHHHKX CONBETHHX CYTOK DNPHHUMAETCH MOMOHT
PepxHell KyApMuHanuu neatpa CoaEna, To ecTh NCTHHEHE HoX/els.
Hamepns gacosolt yron Coauma, MOMHO Y3HATH, 1My PABHO HCTHH-
HOe CONHOUHOE BPeMi B KABHKH MOMOHT." - o

BeanuyHa HCTHHHBIX COAHETHHX €YTOR HE OCTAETCH MOCTOAHHOM,

. ¥ cHerna koxebaercAa B -TeTeHHe TOfIA JAOBOJLHO CAOMHEM -06pasdM.

Obspacrsaerca dTo TeM, YT0 H3aMepeHue BpeMeons 1o COMHNY ceAzamo
¢ IBHKeHHeM BOKDPYT Hero gameit 3emim, KXoropoe (1o Bropomy saxo-
ny I{ennepa) mepammomepmo. Caenosatenanso, M apwxense Cosnua
N0 3XAMNTHKE HEPABHOMEPHO, H H3-38.3TOr0, & TAKIKE H8-8a HAKIONA
SRAMATHRN K HefecaoMy PKBATOPY, B PASHLIO IEPHORH Tofia HCTHH-
HB® COMHEeYHKE CYTKE HMEXT -PasHyl Hpolo/UKETensAccTh, HaMepats
OTpe3Kd BpeMeHH NepeMeHHO emuAHNed Macmrala, KOHOUHO, HeyNoG6-
Bo. B npaxrmueckoit meAreibHocTH WeNoBeKa HOMB3YIOTCA  HMOITOMY -
B KAueCTB¢ @NHHHIL BPEMENH Me MCTHHHEIMHM, 8 TAK HASHBAEMBIMH
CPEAHAMA CONHOYHEIMM CYTKAMH, o

Cpednumu cOSHEYHBIMU CYTKENY HASHBACTCA CPENHAA- BENMTHHA
88 roj HCTHHOHYX COMHEYHKX CYTOK. Jra BeNHTHHA BCETJa QCTAGTCH
nocroAnRod, Kak u ee Jomm (wacH, MUHYTH B cekyHuuW). Bpems, na-
MepAeMoe CPeAHUMH COEHOTHBIMHE CYTKAMH, HASHIBACTCA CPednuM COA-
KEUHBIN dpeMereM. DTo H ¢CTh TO BPeMA, KOTOPO® NOKASEIBAIT HAIIM
wacsl, OHo KOCTATOTHO XOPOIIO CBASAHO M ¢ HAGHIONACMEIM NBHMEIH-
em Comnna no HefocBOAY, TAK KaK WCTHHEOQ CONHETHOS BPEMA PACXO-
JETCA CO CPE/IANM B PazHbe NHH Tofa HO-pasHOoMY, Ho He Goxeo wey .
HA TeTBEPTH 9acA. : .

Tounoe BpeMs MOKHO B3MepHTp He Toasko no CoaHny, Ho M nWe
seesllan, Habaofan By KamymeecA cyrouwHoe jasmmenne. Ocmopmoi
eAMBNLEH MPA DTOM CUHTAWTCH a¢e3dnbie CYTKU, PABHLIE TIPOMOIKYT-

- Ky BpéMoHd MeXIY ABYMA NOCOeNOBATSJLHHIMHA BEDXHHMHA (nam wrm-

HUME) KyIbMAHaLKAMY ofHoi W Toif ske zBeanst. Bpema, nsmepaemoe
SBOIMEKIME CYTKAMH M BX RoaaMu (3sesAHBIME 9JacAME, MAHYTAMH H

' COKYHJAMH), HassBaeTca 3pesnuuiM BpeMeneM. Herpynmo coobpasnts

{pme. 27), wro Memay spesgHEM BpemeneM S B JAHHEN' MOMEHT, Y-
COBHIM YIIOM ¢ HEKOTODOi 3Besjsl W ee TPAMHM BOCXOXJIeHHEM O
seYIIecTBYeT MPOCTAA 3aBACHMOCTh

4 < tmS—a,

CnenoBaTeIsHO, B MOMEHT BepxHOH# KYJIbMHHANHH 3Be3lL 3TO
ypasuenue nproGperaer Buf S = o, T0 eCTh 3BE3AHOO BPEMA papuo
OPAMOMY BOCXOMIEHHI0 KYJIBMHHHDYIOIXHX 3BO3H.

. Ecar 6 Conmme me mepememaiocs ma (ome Heba No HKAMNTHKE
¢ sanajja HA BOCTOK, COMHEUHHE CyTKE Onuim 651 papusl sesgnbin. Ha
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CAMOM fieNie TePBEI® W2 HAX QIHHEee BTODHX H JETHO -co00PasSHTD, 110
KAKO# NPHIHHE: ecvIl, cKareM, cerpfusa ComANe KyALMERHPYOT OflHO-
BPeMeHHD ¢ Karoi-HHOYRE 3Beafoll, TO BABTPA 3TOTO yKe He Gymer —

Condge cerka CMECTHTCA K BOCTOKY, OTCTAHET OT SBeS/ ¥ COAHET-

Hble CYTKR OKAMKYTCA. IOYTH HA YOTHPe MMHYTH JNHHHOe 3BOBIHELX.

Ha cnenywomuii penb pasuuna sospacrer me 8 MHAYT H T. . C .

3naa noromenue ColHOA HA 3BE3HOM Hele, MOKHO HECHOKHEIMH .

.nmncn.e)nnaun nepefiTH oT 3Be3NHONO BPEMENH K CONRSUHOMY H 06-

aTHo *), : : .

P IIpo6iema HaMepeHAR BpPeMeHH OCXOMHAETCH eIe M TOM, 9T0 B

" OFME W TOT Jt¢ MOMOHT BpeMeHH Ha PasHHX reorpadrueckEX Mepryma-
aHaX KYREMHHHDYIOT pPasHBe CBETHIA. :
JomycruyM, 4TO B ' HOKOTODOM NYHKTe

{(pmc. 28) semmoro mapa Coxmme » aEmEBIR

MOMOHT HAXONMTCA B BepXHOl KyIbMHHA-
- UM, B IDIOCKOCTH . HoGECHOTO MepHABaHa,
- KOTOpPAA COBUANAET ¢ MAOCKOCThI0 Teorpadm-

TeCKOr'0 MepHAHAHA AAHHOIO nynera. Hmave
| TOBOpA, B 9TOM NYHKT® — HCTHNHEI mOM-

fens, Torpa owesummo, uro ma nporueomo-

Jd07KHOM MepuAHane Oyner HeoTHHHas mol-

HOYb, & B OYHKTAX, OTCTOAUIHX OT MYHKTOB :

.g 1 B o %dum-re ua 90°, coorsercTBeHHO T

q yrpa u 6 g Beuspa,. ' S
CregoBaTensne, “Jfaa- KAMMIOM 2eMHOM Me: > 17 27.-9 Crnas s5eaHo-

PE[IMAHE €CTH CBOG MECTHO® BpeMa, Bosmum. ° PPOM E;{m: -acon

qm 6H, ovesupmo, Gompmue meymoSerea-m. . - - .
HEOPASYMEHHA, oCHH 6B KAMAHE NYEKT 2eMHOrO mapa MEX HO
MectHoMy Bpemenu. Ilosromy mammo yke BRemeHo Tak HassiBaemoe
NOoACHOO BpeMa, - _ g - ' )

ACTPOHOMN YCIOBHO PasfeNuNN HOBeDXHOCTH 3EMEOTO Wapa Ha
24 yacTH, KOTOPHEe NOXYINIH HAHMOROBA&HH® HACOSHI ROACOS. Hyue--
BOH waconoii nosic BHGpanm TaK, 9ro6K ero cpenmmi:, HeHTPRALHRHA
MepuamaE Ipoxoarn vepes .I'prmmmacryo obcopearopur (mGamsm
Jlonpona). Hymepanma moncos Bospacraer or samama K BOCTORY, Ta-
EnM obpasoy, nanpamep, MockBa okasamack Bo BropoM uWacoBoM IO-
sce. Bpems, orcuMrmBaemoe ma nynesgM rpmEEBEMCKOM MepEjIHAHe,
| HASLIBAGTCH MUPOSHIN GPEMEHEM. ' L.

. Horosopammck B npexenax omHOre M TOro e MoACE IKHTH HO enn-
HOMY BPeMEHM, A HMOHHO II0 MECTHOMY BpPeMeHH DeHTPANLHOIO0 MepHE-
AuaHa gamHoro mosca. Bor 270 mpems u masmpaercm noscrxum epe-
MEHEH, . ST .

Tax rax mMupEEA KAKTOrO YACOBOTO NOMACA TO AGITOTE COCTABIACT
1 (uan 15°), 70 MecrHOE BpeMa xaxoro-HHGYAs UYHKTA BHYTPH NeH-
HOTO YACOBOIO HOACA OTAHMIAETCA OT WOACHOTO He Gomee gweM Ma

"): Cu., » mu.: Actpomommvecnuil Kezemmaps: HMocromeman wacrs.— M.: Ha-
yEa, 1973, - . : i
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'NONYACA B TY ATH EHYI0 CTOPORY *). 3a momuaca cMemenue Conana us
_He60CBOAs ¥ecbMa HEBCJHHO H NOTOMY nOoACHOP BpeMS, HAOCTATOTHO
xopomo. orpaxkan mMuwacenme Conana no nebocBofly; BMecTe C TeM
ApAKTHRECKE BechMa ynoSmo. Daaromapa noncHOMY Bpemesu ‘myre-.
MECTBEHHEMK AGBHeH NepecTaBASTH CBOW %4aCH H¢ HeAPepHSHO,

_ & ToAbKo IPE nepeeaje 8 APyrofl 1acoBof uosAc.

Y e

Pac. 28. MecrHoo BpeMa H nma.

4

B 1930 r. nexperom CopnaproMa CCCP sce wacer B CopeTtcronm

, Cowae Gunn nepesefienst ga 1 ¢ pnepej NO OTHOMEHMIO K UOACHOMY
BpeMORM, DT0 JeKpeTHOE 6pems COXPAHBIOCH 1 NOHHEE. Baaroaapsa
JCKDETHOMY BpeMeRH NPeANDUATAA PaALIie KOHIAKT paborars, 8 Ha-
ceenme PAHLINE JOMATCA chHaTh, Bo BCO MECANE! rofa, KpoMe 3uMH,

.*) [0 DMOAKTHIECKHAM. ‘= - reorpadEIOCKRM npnqm'a'n\rpmm qaCOBRX
NOSCOB HO BCATHA COBNAJAIOT ¢ MepHANAEAMHE H TOTOMY YKASAHHAR PasmHR-
@ MOMeT AMETh H HeCKOAbRO GOALINYIO BEANTHHY, .



STHM JOCTHI'AOTCH SHAMHTONBLHAA PKOWOMMNA SHEKTDOIHODFHH, A IPAK-
 TRYECKH KeKPOTHO® BPeMA IOYTH TaK no0HO, KaK H HOACHO®,
Taknu obpasoM, mampumep, SacH Jméro MOCKBHYA noxaamam
" fI0ACHOR BPeMA TPETHErQ 'IACOBOro. MOACA,

Hdan ynopsmouenms OTCYETA CYTOK -KOIOBODHAHCH, UTO - KAKHO,

HMOBHE CYTEE HATMBAOTCA N2 JHEMN, YACTHYRO coBmafaiomeit c¢o
180-u MepRAEaHOM. DTa NHARS, npoxXonamas depea Bepurros wpoans
no nycruautiu ofaacram Texoro Oxeana, massipaerca sunueld usMe-—
nenun darwi. CheloBateNbuo, paHLII® BCOX HOBLI rOf H HOBHIX JOHE

_ -serpeuaior ;EnTesn CoBsTeKod ‘lynomn, & ToBie APYTHX — MUTENH -
Ansacka,
: C momompio cneuaababix (rTax naannaonmx ‘HACCAMKHBIX) WHCTPY-

MEHTOB BCTPOHOMMW ¢ MAKCHMAILHO BOBMORNON TOYHOCTHIO QERCHDY-
10T MOMOHT BepxHell KyAbMEHAIAR Spesd ¢ H3BeCTHBIM NPAMMM BOC-

XOEReHHOM. 1eM CaMMM CTAHOBRTCH H3BECTHRIM 3BE3RAHOS BPOMA B -

DaHHK MOMEHT § B JAHHOM MecTe, a OTCIOfA TyreM BHYHCAGHHR
MOKHO NONYTHTh COOTBETCTBYIONHE MOMEHTH JNGOro Xpyroro spe-
MeHH — HCTEHHOTO COMHOTHOrs, CPOAMero coianeusoro u T. I lloxy-
uenHoe H3 HAGNBIOHEA TOYHOe BPeMs XPAHATCH 3aTeM ¢ NOMOIIBIO:
BHCOKOTOYHHX 9acoB (MeXBHWYECKHX, KBADWEBHX, ATOMHMX),
Bor Temeps, mocfe KpaTKOre SKCKYpca B oflacrs od:epnqeoxoﬂ

' .ACTPOHOMEH, .XOTRO' HORATH B yc'rpoﬁcm SBESNHMX RapT M 3ajava

BBOSABKX RATAAOIOR. .

Hasa unepBoRAYAABHOTO oﬁmero 3HAKOMCTBA ¢ coanemsun nanbo-
nee ynoOHa TOABHAKHAR DBOSAHAA . uap'ra. mymesan, Haltpumep,
. EeKOTOPHIMHA N/IARETAPUAMY.

——

C noMompo Taxolt nogpmiKHOH seesiHoH Rapﬂ.t mmmo onpene- o '

‘ANTH BUR aBesmEOro Heba WA JIOGOr0 MOMEETa . nﬁeﬁem Hapo mom- -
_HUTH, 90 (UrypH Co3BesiMit HA XapTe HECHOALKG HCKWEeHH (Beaen- .-

cTBHe npoeKnue c¢PepPH Ha NIOCKOCTH). -

Genee noppobBoro snaxoucma ¢ TASBEMME: JocTOMpuMeda-

TeapaocTAMy B KoEme KAErH {cum. Tpmnomenwe VI) dmratenn mafiner.
nATE ssoanHuX Kapr. Ha maprax moxasamm ssespu no D-i 38, Bexn-
' 9AEH H B¢ IEABALIe AOCTONPHMETIATENBHOCTH, 0 KOTOPHX PACCKASAHO.
- B KRATY, .

Yraybaengomy maydeuuio cossesmall Momoryr ropasmo Goree non—
- polHbte BBeaaHEAn aTAACH, HMeOIIHeCT B . BpoRaKe. Hx nosmno naﬁm
. B B0 MHOI'HX

4. Mrxafizon A. A, Beesanti araac, qernpe HAPTH ssea.u-'

Horo-HeGa mo 50° IMKHOrO CHAOHENBA, CONOPIRANIHe BCE 3BEIAE! N0
52 se. pei., nam. 4-e, cha». 1085, -

.2 Muxafinos A, A., Armac smesmmoro mela, eonepmanmn -

20 KapT co 3Beamame 6.5 su. vex., «Hayxa», 1974,
, Mapnerckrft A, Il., Yuebanlt spesgemill ‘araac {famm
eeamn o 6-&t s. pex.), «lIpocsemenmes, 1970,
Mo enx mop MsI MOAYEPRABANN, 9T0 SKBATOPHATLHLE xoopmaru
8B63/] — HX. HIPAMOS BACXOMACHEE U cKiIoHenne — uguaMennyl. Ha ea-

T MOM Aene 310 HO COBCAM TAK: 9TH KOODJAHHATH 3Be3RE XOTHA H MeANIeH-
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‘HO, HO -HOIPeDHBHO MeHAITCA. Buasano 310 oco0nM mprKenHEeM sen-
HOH OCH, OTKPHITHIM yiRe RaBHO B HASKBaeMHM Rpeyeccueil:

Xopomo #A3RECTHO, YTC HAIIY IJAHETY MOMHO HAJHBATR LEAPOM

Tonbko B caMoM rpybom upulmumennan. Ha camom fere 3emns caerka
COMIOCHYTA ¥ TOXIOCOB M BHITAHYTA B 3KBATOpHaabHOI 3ome. I'osopa
Gomee crporo, Bo BropoM npubammennm, SeM/y HATO CIATATH cgie-

poudon, T0 eCThb TENOM, NOXYIAIMEUMCH TpH npamemm AMAUMCA BOK-
PYF ero Maxof ocd.

3eMHAA OCh HARNOHEHA K IAOCKOCTH OPOHTHL mOJ yraou 66'/; rpa- .
nycos, a ColEne, NPATATEBAA PKBATODHANLHYI0 ¢BHIYKIOCTH? 3eMId,

CTpeMATCA Kak Okl NMoBepEYTH 3eMiI0 — CHeXATh TAK, UTOGHI 3eMHAM
0Cb CTaAA TMePHeEANKyAApHOd K Niockocts opfure. Ho Conmmy oro

se yaaerca. He ymaerca moromy, uro Semias BpalmaeTca BOKDYT OCH.

B pesyarrare «mosopaumpawmero» pimsuEA CoaHua M oceBoro Bpa-

meHuA JeMIH W BOZHHKAST npeneccna — MefIeHHOe KOHYycoo(pasmoe

ABUKeHNe 3eMN0H OCH.
Ilpemeccus — Awienne oYeHb CIOMHOS, M OFBACHEHHE, KOTOPO®
MEl €My &K, THIOL IOACHAST CYTh NeAa, OCTABIAA B CTOPOHe MHOIHES

paxEHe mofpobnoctn., Ho mas mac ceiftwac paykmo opHo — Gaaromaps -

npeneccHn HaMeHfieTcsl MOJOMKEeHHe TOYKH BECeHHEro PaBHONCHCTBHA,

& 3HAUHT, nenpepmnno MeHAKWTCA H SHBATOpPHAJLHHE Roopnnnatm
BCEX 3BE3JE.

IlosopaunsaeTca semHas oCh 096Hb MENNEHNO: K MOPROBAUATLNO-

- My DONOMEHE OHA POaEpaiaeTcAa moutH depes 26 000 aev {pme. 29,

. 01!3&1{0' noto3enne 3pesn Ha Hele ACTPOHOMAEI AOAMRHEE 8HATH C H0aL-

moift CTémEeHBI TOMHOCTH M HE YIRTHBATEL IPeNeCCHI0 OHA He MOTYT.
3BeafAEle KAPTH H AT/AACHl BEMOKT COTKY SKBATOPHANBHHIX KOOp-

NEHAT; OTHECORHYR K KAROMY-EHOYIB ONpefeNeHHOMY MOMEHTY Bpe- -

meru. Hanpamep, Maxmit atrac A, A, Muxafinopa (magamma 1958 r.)
COCTABRMOH B3 KApT «smoxy pasuofencrena 1950 ronas. Iro mmpame-
HHe 0IHAYAET, ITO PRBATOPHANLHEE KOODIMHATH 3Besd HA KAPTaX ar-
Jaca OTROCATCA K nEw paswomencrsus 1950 r. Urobm paccumrars
KOOPIUEATH 3Bealk OAX APYroro MOMeHTA BpeMeHH, B 3Be3THBIX AT-
Iacax HAITCH cHelMAJbHEHEe TaGannul npeneccuu®, JHas MONOMEHHE
sBe3/isl HA Hole NBA PHOXH aTiaca, MOMHO ¢ MOMoINble «Taamm mpe-
IeCCHH» JIETKO PRCCUHTATL NMONPABKM B KOOPAMHATAX (Do o u mo &)
s aoboro OpoMe;RyTKa BpeMeHH.
Ilpn o6mem 3maKOMCTBe CO 3BE3AHEIM HeboM H MMIABHHM o0pason
_ B Tpolecce POMICHMA HPKOTOPHX mHpocTefmiEX samau cepuaveckoit
ACTPOHOMME MHOTHA HCHOAL3YIOT 3Besiuuil rmobye. Opmaxo mame ca-
MHe COBOPIIeHHNE K3 3Pe3iHLX raofycoB HAKOrJA He BAMQEAT SReI-
+HOHl HAPTH, B-YACTHOCTH, M IOTOMY, 9T Ha Taofyce BCe CO3BOIEA
n3ofpazenNH, TAK CKABATH, ¢BHBEDHYTHMH BAHZHRHKYY -- uafmopga-
T&XhL NPeNIONATAeTCA DOMOINEHHEM B OEHTp rrobyca.

Hecromro caos o6 o6o3HaTeHHAX 00BEKTOB 3BesmHOH KApTHL
Cyoxuancy OHA NOCTETIORHO, NPH PA3HHX OGCTOATENLCTBAX, B HOTOMY
majke Ha camoll coBpeMeEHON sseafuofi KapTe MOKHO c‘rommy'rbcn
¢ nacroeHAAME PASINYHBIX 300X,
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_ HanGonee' apxue 3pesgtl B cosBesfmax ofoamagaiorea Gykpamu
rpeseckoro’ andapura, OpEYEM OOCUCROBATOALROCTE . OyKkB andapara.
COOTBETCTBYeT HOCAGOBATONLHOCTH 38e3A ¢ MOcToNenno yOrlBamoImmM -
6neckom. Ipasna, 910 Npasrag mMeer nepenkne nernwdenna, Hampu-
sep, B cosBesfuu Bauamenos caMan fipxan sveaga — Ilomayke —

Pac. 29. [IpenteccAORHO NepeMemenne TONIOCA MHPA TO COIBLINHIM,

oboanauaerca Gyksofi §, a Bropax mo OGaecky 3sseana — Hacrop —
OykBolt a, :
Hebonrmoe 4ncno 3sesn, KaK MPABMIO, CAMHX APKHX, KpoMme OyK-
. BeEHOro ofosHawenna HMewT H colcreenHoe mMA. Tax; manpaMep,
-apeafia « ma cosveanua Doapmoro Ilca mmenyetcn Cepmycom, spespa
B ma. coaseapus Bansnerer — Iloaayucom. Muorma mae y caabrmx
3pe3]] COXPAHOEM MX ApesHHe HMeHa. Taxosa AJNLIUORA — riaaBHEAR
speara & llneapax. Hmaue oma napecTHa Kak speags v H3 CO3BOBALA,
" Ténnna, ' , :

Ina pana smess, raasEuy o0pazoM TepeMeBHHX, EBefeHH 000-
spauennaa Oyxpamm JarmHckoro andasura: R, N, S, ..., a Tamwse
nsofiese — RR, AE, TT mr. m. : : ,

‘Boofme wuHorooOpasHe ofosmagcREE 3BesN oUYeHL BeMuKo. Tax,
HAOpEMEp, B JaabHelmeM M1 paccKaskeM o 3pesaax Boand 359, Jla-
nang 21185.-1 7. n. Ha A35Ike aCTPOROMOB TH HASBAHMA OB0O3HATANOT

g
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SBE3AH, BANECARHEE B Karamor acrposoma Boanda moi momepom 358
‘gxm B Rarator acrponoma Jlamamma nox momepom 21185, A mmoria
KAKRe-HHGYND YHMKANLEHS 00LOKTH QHrypHpY®RT B ofNURANBEBX
| CHpABOYEHEAX Kak sapeifna Hamrefime» mam edersman smesga Bap-

HAPRA». : L R : ' o

Qopun yuers «HeOeCHOTO XOSARCTRAS RANCKH OT COBEPMICHCTRE,

H CHTYaLES NMOKAKercdA eme Gonee sanyraEHof, 6CIE YIOMAHYTH, 9TO
OlH& I TA KO 3BOSAA HHOTAA HMEOT O/IHOBPeMeHHO HeCKONLKO PAsHEIX
oSosuavenuft., Hockounko npome npERUmNN ofoapaveHHA 3BEaNHHX
CKOUAeHHE H TYMAHEOCTEHN, 0 YoM MH YiKe FoBODHNE,

HKorna o6serr pubpas Ha spesfHON KapTe W BHSCHEHO, I OR ROM- . -

men B jaEUNE MoMenr Bpemenm Onrs PHAeH Ha Hebe, fanmexo He
Bcoria yAaercs cpasy ime orsickare ero. Hosauka specw clupaer B
pasHmIa. 3 MACIITabax PEANSHOrO H B3OGPAIKAEMOro B gepanl don
mela, Tk memoxoml ma Genstit GOR KApTH, I MHOTOB Npyroe. Tyr,
KaK, BPOUEM, B BO BCeM, HY/KeH HABHK, HPEOGPETACMLIH TONBKO Npo-
AMIRUTENLEON IPAKTHKOA. T

Ofimmit ke cORET HAYHEAMIEMY — BAJO BCETSA OT HIBECTHHX
9pe3n M Cosmeshmit TMEPEXOAMTEL TMOCTeNeHHO K HOBMM, HOHIBOCTHEIM
ofpexram. . L ' e

Jian Toro urolm TONHGe NPEACTABIAT: KAPTHHY SBE3NHOTO Heba
" | AyuMe OPHERTRPOBATLCA B PACIONOKEHHR CO3BEBIME, PeKOMEHENYCM
YNTATEN. BMeTH Nepex coGol KapTH 3Be2RHOTO ueba Ilpunomenus VI,

Ha srux Kaprax NepevepKEYTHME Kpyixraum ofosmavenmst duadiie-

cKHé reokHEe H KDATHHE 3Be3f, KPYKEKaMu ¢ 0GofKOM — duanye:
_CKite mepeMeHENe, : . . '



OKOJIONOJNIAAPHBIE CO3BE3AMA -
Tlonapuas asesfia, «sosraaBIAOmans cosseakune Manoti. Measenu-
ne, # Gamnaitmue ¥ Hell cosBesuEA SOEEMAWT 06MACTL IBO3AHOrO HO<

6a, HasHBaeMy® OKolonmoaspuoit obmacreo (e, Tprmome-
aue VI). B cpexmedi monote mameil crpansi 3ra ofnacth meba scerma

-pocrymia HabmOfeREw B MOTOMY BUOXHE GCTECTBEHHO, 4T HAMIA HKO-

" KYPCEA I aBesmEOMY Hely HatmercA umenso ¢ mee. G apyroit cropo-

HH, B YACIO OKONONONAPHEIX cO3BosMMN Bxojiur Domsmas Mensomuna,
COMH2BE3FEHI KOBII KOTOPO#l X0poillo HSBECTOH KAREOMY eIe ¢ jeT- .
CREX Jer, ' T ' SR
Kpome Boanmoit m Mamoik Menseann, K OKONONOAAPHEIM CO3BE3-
masiM oTHOCATCA coopespaa Kacewonmen, Ledes, [ipaxona, Mupada w
Pricz. Kax orsicrars ux Ha 3nesguoM Hele?: ' o
Hagars caeayer ¢ Bompmoft Mensemnium. Ocemmmmy g anMEaMA
BEUCPAMH ¢ KOBII #3 CBMH 3B63fl T6TKO BH[eH B cesepHoll cropome.

. Hefa, Becnoll B AeToM WO BeYepaM STOT KOBHI DACHOJNOMKEH ropasfo

BHIE, B TOTAA er0 NMPUXOAHTCA OYBICKHBAYL B OKPECTHOCTAX B0RMTA,
B xampoM cosBes EA BAKHO OTHICKATE CHAWANA CAMYW TAABHYK, -

'XApaKTepHYD €10 YACTH, A YyHe MOTOM, npH Golee ACTANLROM ABAKOM-

cree, Bce ocranspoe. B Bounmoii Menpemmme TaxuM 4goerskosts co-
BBeS[EA CRYMHT BCOM HIBOCTHHI KOBOI o T

. Hasecrer cnocol, nospongninil No KOBIHY Bomniok Meapepnmse
oruickats Ilongpuyw spesxy. Jiaa sroro depes jpe Kpafinme sBesisl -
» HOBIIe MHC/ICHRO OPOBONEM (B CTOPOEY BHOYKZOCTH DPYTKH KOBIIA)
CYETKA H3OTHYTYH KpHBYIO. ’ . .

Ha paccroaEEE, HoYTm BOATepo GONLIHEM DACCTOSHEA MEOXAY
speagamy o B Boanmoit Mensemumss, oma mpoiifer uepea 3sesny
aropoii pemmaman (2"), Koropas u ecrs sAamenmnran Henmpman ases--
Aa. Or nee 3 cropony Bonpmioit Mensemuusr TsHeTcA MENLHINE KOBI
¢ CHNFHO HIOTHYTOH pyunoit — rmamuag sacrs coasesgus Manok Men-
BeIANHL, .

Teneps yike EeTPYAHO PasscRaTh B coaseaane Haccmomew, pacmo-
no:xenHoe Ha HeGe no ormowemmw x Ilonapmofi ameage B cTOpOHe,
nporasononoxknoll Boxbmo#i Menmeepuie. I'napras ero wacrs o6pasy-

* et (ATYpY, HANOMEHBAOIIYI0 PACTARYTYI0 BA HOKKE 6yxny «M». 3a- :

-

MeTHM, 970 OPE HOKOTOPHIX LOIOMRENHAX 374 ReGecHaA GYKBa BHIIf-

AT ONPOKAHYTOR, B TOIKA OHA HANOMEEAOT GYKBY JATHHCKOIO axga-

“sura W, .

- Mempy -Kaccmoneeft @ Mamot Mensonaneit RaxoRaTcA coa3pesafue
Uedes. Ono MeHee 8aMOYRO, YoM IOPOUNCHCHHEE COIBEANHA, K OT0
rRABNEe 3BesHH He obpasywor xaxofi-HEGyms xapaxrepmeii, Gpocan-
iefic B raasa gurypst, IlosroMy tpa HOECKAX droro cosseamus (KK,
BIpOYEM, ¥ TMOROGHEX eMy) Hal0 OTHCKEBATH NOCAOAOBATEALED ONEY -
88 ZPYTok HHTOpecyWIRMe BAC SBesHB, (OTTANKEBASCL OT Y)Ke H3-
pecTHRX 8863% ApyrEx cosbespkli, [Ipm sToM, Koneuno, caenyer B fpo-
ecce HOHCKOB MOCTOAHEO CPAaBHABATH He(fo ¢O 3meamHON Kaproil. Tax,
manpMep, 9robn orsickars « Lledes, mano -yuecrs, wT0 OHA HAXO-'
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nuTCA Ha ODpoAoMenua npsMoil, coenmraomei o 1 p Kaccnonen, na
PacCTOAHHH, BYeTBepo GoMbileM DACCTOAHAR MeMAY STHMH 3BeaaAMH,
Haiing o Iedes, aegxo oTsickepaen cavana Gmmmaiimme, a noToM o
- GoJiee manLENAe BRE3AN TOrO ’Ke COBEsNRMA. )

Me:xay Bonvmmod u Manoii Measeaunauu uspumaercs coasesmise
Apaxora. Xapakrepras Aas Hero NENouKA 38637 COORAHEHA HA RAPTS
aomanoR aAuanefi, 3aBepWAMEE 5Ty MUMAHY® HONPABRABEME ues
.THIPeXYTOABHHK N3 3Beal o0pasyer roaosy cio;am-a'cmqecxoro qyHO-
BHIA, _ »

. Coapeagan JHupada n PHcH — OHR M3 CAMBIX HempHMeuATOMh-
'HBHX Ha 3peanmoM BeGe. B Hux Bxomsv TonbKo caaGhie. aBeafinl, OTHC-
KEBATh KOTODHG B OTHAEABHOCTH CAGAYOT MOKLY coamesgmamu Boas-
moii Measepunn » Haccmomen, Hakaxnx xapaxrepumx ¢uryp spech
HeT W B oMuae. Ha scem mefe — oTo caMan «TemHam», canan Gegwas
APHEME 3Be3NaMH 00naCTD, . ' . ’

- Ipesane rpexn pacckasunaiu o Boanmoft u Manoit Meapoaumnax

. safaBunie sereman., Bor onua nz wux. Koraa-ro, B mesanamarusie pe-

MeHs, y uapa Jlakaoma, nmpasusmero crpanoit Apxanmeii, 6uina foun -
no uitestn Hanaucro. Kpacora ee Grnta croxb neofukmosenmof, aro
Kauumcro puckayna comepumsats ¢ Tepoit — Gormmek u cynpyroi
BceMorymero sepxossoro Gora 3emca. Pesmmsan I'epa B xomme kom-
NoB oToMcrEna Hamnmero: Doabsysch CBOHM CBePXBECTECTBEHHRM
MOTYIIEecTBOM, ona npespatana ee B Geaolpazayw Menpepany. Horga

" ewm Kaaauero, wanti ApRac, oAHAZKIH BO3BPATEBIIRCH € OXOTH, YBH-

Ben y fBepeii cnoero XoMa AHKOTO 3BOpH, OE, BHYEF0 HO MONO3PEBAA, .
xoren y6urh cBoio mars — Mepsemuily. Ho 3esc, parso ywe mepan-
Hoaymun# k Hanxucro, moMeman npecrynaenno. B-eamuft xparrde-
cruEli MoMeNT OH yAepan pyky Apkaca, a Hannmero mamcerpma massr
K cebe Ha He(o, TIPEBPATHB B. KPACHBNe coameague, 3aonHo GHNa mpe-
ppamena b Manyio Meapemmny n awbamaa cobaxa Hammacro, He oc-
Taxca Ha 3emiae u APKac; YRICUCHNEH «CO3BO3ANOTBOPILCTBOMY, SeBc.

H ero mpeBpaTad B cospeande Bomondca, ofpevcHuoro H&BeKE CTOpO-

ATy B Hebecax céom marn. HMeHHO mosTOoMy raapuas asesfa B CO3-
seannn Bononaca, nassisaetca ApkTypom (970 naspamMe, nQ-PHAEMO-
My, IPOHIOULIO OT CAOBA «APKTOPHIAAKCS, YTO NO-IPEHeCKH 03HATAET
SCTpaE MeJlBeAHusLI»), . : | :
Gonee pomauTmvna uctopus coasesamit llegen m Kaccwo-
neu *}. Ecan peputs pacckaszam ApeBdnx rpexos, ddmomnmeit Korpa-ro
yupasasn neresnapunii naps Ledeit. Onuaxan ero cynpyra, naprna
Haccmonesa, aMesa HeOCTOPOMHOCTL TOXBACTATL ChOSH Kpacotolt ne-
pen MEEIECKAMY OOHTATEILEHOAMEA MODA — HeperAarmn.. [omsanne
MOIHE HOBATHOM MeHCKOH PeBHOCTLIO, OHE MOMANOBANHCH DOry Mops
-. Noceiimony, woropuifi nanycraa na Gepera Iduonmuu crpamioe Mop-
ckoe. uyaoennte, Hemcuucammble Goacrsna ofpymiasuck ma Sduo-

- 'm0 — gynosuie onycromano useryimyo crpany. Torna Lledeit mpn-

Germyn. R wpailine#t. mepe: urobn ywmaocruputh llocefinona, 'on oraan

*} Ilpusonun ONMM M3 BAPRAHTOB JNETeHJIL,
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1A CBOfiCHAE IYAOBHILY CBOX) eRUHCTBOHHYIO JWGEMYN N09b AHNpO-
Memy., I - , .

Kpacaruna Arapomena-Guia mprxoBama ¥ Hpubpeuoil crame M, '
ofTHBAACH Ce3aMH, IOKODHO RKAANA Tparmdeckoll pasessku. A B 9TC
BPeMA HA APYTOM KPAK CBETA CHUH M3 CAMBIX [IOTIVIAPABX JereHAap-
rmuix repoen Ilepceft copepmun meoSmxmoperHsE nofeur. O mpounsk
MA ye[HEPEUMA OCTPOB, Fle RWAHM rOpProHH — uyjAopmina B ofpase
SKeHINEH, ¥ KOTOPHX Ba TOI0Be BMECTQ BOJOC Kumeam ameu. Barnan.
TOProg OB TAK YMACeH, 4TO BCAKEN, pPHCKHYBUIRA MOCMOTDPET: HM

B 171234, MTHOBeHHQ (RAMOHEBAI, _

Ho mmuro me MOrio 0cTaHOBHTHL Geccrpammnore Ilepces. Ymyums
MOMOHT, Korjga roproas sacwyan, Ilepcedt orpyGmn ronosy oanodi Ha
Bux — roproae Menyse. B ror. me Mmr ma orpyGnenHOTO TYIOBUILA
Menysu. eunopsaya xpusareii kons llerac, Ilepcedt Torsac Bekounn
ma Ileraca m moMudscH Ha POREEHY. .

IIporeran mag Jdmonmed, OH 3aMeTEA NPHKOBAHEYIG K CRANe
Anmnpomeny. Hax pas B 2T0T MOMEHT H3. MOPCKUX HYYHH BHEBIPHYJO
9ynopame n prEyHoch ¥ AEApomene. Ho tyr orpakmntit Ilepceit nery-
NEN B OTYAAHHYIO CXBaTRy ¢ ayxosumem. oaro mpoforndcanachk 9Ta
6opeba. B xonme xonmos Ilepceit onep:xan moGefy JHINL MOTOMY, 9TO

HARDABHI HA TyNOBRHe MepTBAmMEL Barnax orpybnensodl romosi Me- - -

nysu, Yynommille oxaMeHeNo, MPeBPATHBINCHE B ocTpos, a llepcei,
packosap AupgpoMexy, BepHYA ee OTIy. 9Ta VIMEHAS MCTOPHA SAKOH-
uHnach Becedost cpaanboit ITepces u Amppomeaw, a danrasma jpes-
HHUX TPEKOB YBeKOBETHJA BCeX ¢e NepcoHmmell B upusymineex $ury-

pax cozpesimit. : ] . . o

C npepnEMn umadamm ceaAsamo @ cospesaue. Apaxona. ITo pacexa-
8aM NPeBHHX TPeKoB, ORO. meolpasaer Tore  mmduyeckoro mpaxona, -
KoTopsft oxpamsa HeoOHKROBeHHNE caj ¢ 3omormMm abaokamm; IIo
rpyromy mapmanty meSecuurir Jipaxon msobpamaer YyROBUILe, IYTh HE
TporagTHRIMee AHAPOMERY. '

~ Beewm smaM aperumM MEdam TPYAHO 0TKA3aTh H B HANBHOCTH, 4 B
cBoeoGpasaoft nmpenectn. B CKONLKAX BeANMKONENMHLIX NPOHABENEHEAX
Hekycersa sanure onm ceGe mommomenne! Ho manGonee npounpdn na-
MATHEKAMH NO3THYecKoro MAQOTEOpTecTBA ApesHoCcTH, Geccmopro, OC-
TATEA COBBE3NHA. . .

CoBepHIeHHG HHOE TPOHCXORACHHE HMEMT cospesuma iupada
B Pucn. Bnepotie cossesmme Hnpada naolpakeno Ha aseannofi Kap-
ve Bapuayca — aara penmworo Hemnepa. Kapra wepaua B 1624 1., &
xota Bapmyc me coofmaer, xax BosEmxao.cozsesgme fMmpada, mom-

' HO YMATH, UT0 OHO IOABMNOCK B DIOXY BeJHKHX reorpauiecknx of-
HpuITH Kagk cpoeolpasHNA MAMATHEK NYTEHIECTBEHHHMKAM 8 BK3OTH-
vyeckme afppaKARCKHe CTPAHH.

Tponrcxomaenne cospeagus Phick BOBte KyphesHo. Ero mpen B
4660 r, spaMermTHI noascxu® acrponon I'enesmii. Motas 6ua nmpocT:
no caosam I'epennd, «n orolf wacTn HeGa BCTPEIAIOTCA TONLKO MONKEe
8BO3NH, B HY/KHO HMeTh DHCBHH riasa, Wro0H HX PasiMunTh B Pac- .
nosaarthy. Bnpoues, Iepennit me mepeomennsax cpoelt m3obperaTens- -
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BEOCTH M HHCAX, YTO €KTO 1O nomeu MOHM' nnﬁopox TOT MOMKET P«
COBATSH sliech 4T0-BEGYAL APyroe, Gojiee emy HpARAIeecH, HO BO BCH- -
. HOM cxygae TYT Ha Hele OKASHBACTCR CANIOKOM 6om.man -mycroTa,
- 97065 OCTABIATE 0¢ AHYEM He SANOIHEHHORY. :

Hocxe atoro obmero ofs0pa OKOAOMONAPHHX CO3BEsAME noanalco- o

MEMCH nonpoGnee ¢ KaXKObIM B3 HUX B omemoc-m.

Bonrmana Measexnna

Ha ¢ompemennLIX 3BE3AHMX KAPTAX COaBE3Nue Bonsmok Mensemn- - -

. OB 3AHMMAeT ropasno Gombitee Mecro, 4eéM To CeMH3BEaRHE B d»opue
KOBIIA, ¢ KOTOPHM OGBHITHO CBAHBAGTCH ITO HABBAHHEE.

- Hesoopywenmuii raas . pasmutaer B. Boapmoii Mensegune
425 aBeaf, TO ecTh CBHIIe CTA CONMI, CPeAH KOTOpHX Hame Conuie
‘BHITAfASN0 OB caMoil 2aypANHOH 3Re3MOIKOH, )

" YrobH ysuners B a10it pocchina 3pesn PErypy Memsemanst ¢ pamn-

HEIM_H30THYTHM XBOCTOM (KCTATE CKa3aTh, He BCTPEYAIONIANCE ¥ 3eM-~
HHX MeAsefedl), nago obiazaTe GorareiM BooSpamenmem. 3ato- cemb
TAABHBIX, CAMHX APKEX 3Be2]l-CO3Be3NUA 06PA3YIOT KOBII, HACTONBKO
OTYUETARBO BHACAKIOmMIicA HA TepHoM oHEe HOUHOTO neﬁa, 10 ¢ 270~
ro Heflecnoro xonmra o6HYHO M HATHHAKT HIVICHHE COBBeaNuil,

Mu ye ormesanu, 4T0 NOCHeAOBATEARHOCTL GYHB rpevecKoro ay- .
$aBrTE He BO BCeX COBHEIAMAX COOTROTCTBYET nocnenonamnocm
_ y6usaiomux mo Gaecky 3Besf, o
' Tpusep — xopm Boxspwod Menne)mnu Cpaay 6poca‘e'rcn B IIase, -
9To 3BESHA '8 — TH, OT KOTOpOH OTXONHT PYKOATKA KOBIIA,— CAMAH

ciabag B cemuaseannn, da m camMas ApKas sBeaga B KOBINE, IO COBpe-~
" MEHRHIM TOIERIM nauepemmn He @, & &, :
Ilo csoemy mmpaMoMy Grecky 3speafn Koema GIMaKm K 3peajaM
BTOpOil nenMIANL], KpoMe 3BeanH O, Gmeck woropoit pasen 3™,3. T
B cospeammm Boxsmoik Monnenmu.x (pme. 30) 2pesmm xosma ca-
. MM fIpKHe, HQ He CaMNe K Hay Ommzxme, Bammafimpm #3 econmx
Boarmofi Mensepanu oxasnnae-rca CKpOMEAg 3BeSHOUKa 77,9, HeNo-
- CTYIHAS HeBOOPYMeHHOMY Iasy. B mpmamennnil GHHOKNL ee MokHO

OTHICKATH HA OKpanHe co3seafua BOAmanm sproit sseagst 0. Bocems -

. € YOTBEPTHIO JOT AONKEH IyTelIeCTBOBATH B HPOCTPAHCTBE AYY CBe-
T4, NOCIARHMI ¢ 3Tofi 3Beafm ma Jemmw. Hamomumm, wro nas Asup-
¢u1 IlenTappa — GnnRaiimeli ua 3803 — 3TOT CPOK MOYTH BABOS Ko-
pove. Hamry ckpomuyio cocefixy m3 cospesgus Bemsmolt Mepsenuns .

_ JOTPOHOMBI He YHOCTOMAR HH COOCTBEHHHBIM HMeHeM, HH AasKe o06oa3-
uagen@eM Xaxo#-unGyae rpedeckoin Gywmoil. B sseammom xaranore
H3BECTHOT0 ACTPOHOMA NOZANPONLIOre BeKa Jlananpa oma . wmeamres
nox momepom 21485,

e«Jlanang 21185% — Tar ma ABEIKE ACTPOHOMOB HMMEHYETCH 910
KaplimKOBOe CONALe, ns:[y‘mmmee cne'ra 8 200 pa3s mMenbOIe, YoM Hale

© HAAeSHOe CBETHAO,
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Snegnu RoBINa, KpoMe GyRBemHMX oGosmawenmil, muewr E color- -

' pemEble WMeHA, MAHAKO HM CPOJHESEKOELIMA ApAGCKHME acTpoEOMa-
um, [y6re (@), Mepax (p), @erna (), Merpen (8); Aamor (e), Mu-

. nap (§), Beuorgam (4) — KAK cTpagHO 38yvaT WAA HAMIETO YXA 3TH.

ApenBEHe BBeaRHble AMEBA! - )
BesH KoBHIA 3eMHOMY HaGNIOJATEN0 KAKYTCA ONIHHAKOBO Yia-
- aeHHKME or Semnn (Bnpodex, Kak B BCe NPYFHe 3Be3iH meGocromn).

.-xl St a.' Tt
& o 3 ¥ &3 -y
[ Y .
¢ ¢ Raln AR
A 8 ’ 8
7 2 Mg 7 z.sﬁ UMz
% . . . L X N
o Pt N Yt
. '.-.......‘.. - Abcamommie
sdosihots Sog g2+l 0234 Jeadme
mfamw . _
Puc. 30. Bapmuiie B aGcommTENe 3863UNKC BoXHRARL wpeax Boaemoli Mex- '

BeAHOH. . :

‘B neﬂc'rnmeu‘snoc'rﬁl caMan Gnansxana B3 EEx, BeHeTmam, moury BHeT- '
. pepo Gamme camoll Nanexofi — Asngora, pacCTOAHHE [0 KOTOPOTO pas-
Ho 60 ¢BeTOBEIM roiaM. . '
Ecnn’ npu Beeli cpoeit yNaneHROCTH AJMOT BHIMARAT ¢. 36MIH
ranGoaee apxoil smesfoff-KoBUIA, TO, 3HATHT, H HA CAMOM Jedae (ro
€CTh IpU CPABHERHH ¢ OJMHAKOBHX PACCTOAHN}) NEPBEHCTBO OCTAHET- '~ .
¢a sa ovofi apespoit. Cxasaxoe,. NIPABAA, OTHOCHTCA TONbKO K COMH-
. SPe3EWI0 KOBINA, HO He KO BCOMY CO3Be3HID B IEJIOM. - A
TIpou3peAeM MBICHOHHBIH IKCHOPEMOHT — HOMECTHM BES 3BOSAE
Boasmoi MeaABemuuL Ha OAANAKOBO® PACCTOAHNE OT 3eMAgm, COXpa- -
HGB UM BTOM MX B3a#MIOs pacrionoRenme ma meGe. Bm mymaere,
coaeanue ocranercs npeknuM? Her, ono mpeoSpasurea HeyszaBaeMo!
Ene samernas HHHe JKeJTAA 3BO3NOYKA TIPEBDPATHTCA B TIABHYIO,
apuadmyn 3Besay co3Besuni. BHOATETCH HA NepofHmEil NIaH B PAR
ApYrHX, B AefCTRHYCNLHOCTE MRT03aMETHHX spesi. B wosme Oyayr
- BHGNATHCA JUMb 3p68AK ero pyroiarks Bemermam m Anmor, a oc- -
FanblEe 3pe3ONl saTepmiorcs mAa ofmem zmeasuoM pome. _ :
.  HKomm Bomsmoit Mensemuusl, Aa u BooGie Bce xapaxrepEHe ¢m-  °
Iypsl CcO3BesAMA CO3AAHH! Urpoll cAy1ad — CAYUAHHEM COTETAHHEM
paccronanil B ceeTHMOCTed 3Be3A, ' o
~ Ho sepHeMca K 3BeaaM KoBma. Hpose Hy6re, ato — ropaune Ge-
Ao 2Be3fK-THTARTH ¢ TeMOepaTypoHd mnoBepxHOCTH -ORONO 10 000°,
& y Benermama — nae oxoito- 18000°. Ty6re — opam/meBas THTAHT-
CKAA BBe3ja, HOCKOABKO GoXes xomOAMad, wes mame Conmne, — TeM-

meparypa eo TIOBOPXHOCTE GaMIKa K 5000,
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SBeami KOBIIA, KAK H BCE GCTANBHEG 3PEafHl, ABHKYTCH B [Ipo-
crpancree, Ho n anech Mt He BHAHM eNHHCTBA, 0 KOTOPOM Kak Oyaro

. TOBOPET WHCTO BHOINHAA CXOMKeCTh 38637 KoBmIa. B mpoexmmw Ha' so-
oGpassaomeilt neGocson Kpaitnne 3Beansi — Benermam: n Hybre —c1pe-
METENLHO NeTAT B OAHOM HATDABIEHUM, 8 OCTAIBHWE FBE3AH — B PO~
THBonoNoxHOM, ChencTeueM aToro daxra abArerca Tpessmuakuo Men-
ACHHCe INA 36MHOIO HASMOjaTeNs, HO HeNpPepHEHOS HIMeHende

Gopup xosma. Ero engmmyw pedop-

f\\ - = MANHI 3a COTHBE THICAY JeT BH BUIH~

.. Te na puc. 31. : :
PN 4 | - Ha cemm speag woBmIA NATH cxon-
B N L HH 00 dusyuecRUM cROKCTBAM U NeTAT

o _ PN B npocrpancrse ODAKTHISCKH B OJHY

- P & e, CTOPOHY B HOYTH ¢ OJEON CKOPOCTEIO.
, ;;‘.-_2; N . JT0 flaeT npaBO CYATATE UX A€ CAy-
& "#_____‘a' Yaf{EHMMA OONYTTHKAME B NPOCTpaH-

P _ ;i"*--— 'ﬁ [ CTRe, &4 20e30HBIM ROTOKOM, 10 €CTh 06-

; —| - pasobaEMeM H3 3BesJ|, HMEIOUIHX, MO~
Se. BEIAMOMY, ofiiee lLpoECXOMKIeHEE,
NN Iloura nocepefume MeAy nepex-
74 'a""'--..._;__ HUMY H SaHUME ¢jJamamity Boanmoir

9 . YO~ ——%%| Menpemumn HAXOJHTCA MAJCHBKAS -

: . N aBeamouka 6™,5. HewoopymenmriM raa- - .

) . 30M' YBHIETh ee MOIYT TOABKO HCKRI0-
IP:;"' 3}3- ﬁgﬁ‘“ﬁ:ﬁg n;f::: YHTETbEO 30PKEe IO, EO B OHHOKIDL
a) BHp coseéapus 100000 aer OHA BHAHA OTIHIRO. N
Ma3am, 6) B HACTOMNIES Epo- Ilo nMenn acrpomoma, o6parasmie-
" MA, ¢) uepes 100000 xer. T0 BHAMAHHe HA YAUBHTeNLEHE OCO-
R - GemmocTn sroit apesaM, OH#& NOAYIHIA
HaEMeHoBaHue 3peansi ['pymbpamra. B karaxore, cocrannennonm I'pym-
Gpumen B.1810 r., ynuranbEan 3BesNouRA BMAYUTCH NOJ HOMEPOM
1830: Yem swe Bee-raru oHA 3aMevarennna? . BuemHe — kak Gyaro
unteM, MajenbKaA KeNTEHbKAA $BO3NOUKA, HATYHAKMAN CBETA HOUTH
‘8 7 pas menbme, yeM Coxnne. K meil emie Goapme, weM k mamemy
Connny, noxxoiuT HauMeHoBaHWe «:KeaTHit Kapaak», HeoGnamoe B-
3TOM PANOBOH 3Be3/E — €¢ CTPeMHTONEHO® ABIKeHHE B IPOCTPAHCTEE,
3a’cro aetT Ha HeGOCBOMle OHA CMEMIASTCH. HA YIWOBO® PACCTOAIEE,
cilerka WpesHIIAKMee TPOTh JyHHOre Aucka. Ecam 68 ¢ Taxoif
CKOpOCTBI paaberajuch 3Be3nn Kobwa Doaemoit Megseaunu, nsnme-
uHa 3pes3 6MAR 6B 0GHAPYFens MHOTO BEKOB Ha3af. . '

- B cnexrpe speagnl I'pymbpuasma auEmn cuemenn k dmomeToroMy
KOHIYy. JT0 3EAYKT, YTO OHA NPEGAMIKAETCA K HAM, CYAA 1O BOMUIHHO
cMemennsa, co cxopocthio 98 xuM/c. Ioadam e cxopocrs 3Be3ant
Tpymbpamma B npocrpaEcTee Smmska ¥ 300 fod/e. o
- lpu rakoii crpemuarensgocTy KpRsveina speana I'pymGpamia cpas-
NHTENBHO CROPO MOKHHeT cospeaise Boxbmoi Mensemumu ‘u gepes
6000 mer oxamercm B cospesgum Bomoc Bepommxm, a cnyera
12 000 ger — B coaresgun Jbea. : : . :
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OmubGounse npeACTABIENHA APEBHAX O HeHMaMEeHHOCTH Hebec OHi-
JJIH TOPOMRAGHE OTIACTH HMEHHO TOM, NTO HH OAHA M3 APKHX 3BO3H,
MOCTYNHHIX HEBOOPYSKeHHOMY Fiasy, He ofnajmaer cTomb GHCTPHIM
ABHKEHHEM, _ ' ' -

B TeMHYI0 3Be3lHYI0 HOYb IOCMOTPHT® BEHMATENFHO Ha- Mmnap — .
CpeNEINd 3BesHy B PYIKe kosma Boabmoii Meapemmusl. Pamon ¢ meit
BH €TKO BAMETHTO KPOMEUHYIO cnabo CBOTAIIYICA $Be3FOUKYy 5™, Ko-
TOpYI0- CPONBCBOKOBHS ACTPOHOMb Hassain Aawxopod. B mepesojie -
¢ apabexogo ma pyccxmlt crosa «Mamap» W «AXbKOp» . OSHANANOT

. «Koup» ¥ «Bcaguurs», Munap u Aasrop — caMad ASBECTHASA W HAH-
Gonee nocTynEag is oGospeHNA ABOiiHAA 3BE3AA. - '
YraoBoe paccromime Me:xay Mumapom -u  AxbxopoM Gausiko
K 12 MEAyTaM KYrH, IT0 HOMEOrAM GoJbIEe TPETH BHAMMOFO JYHHOTO -
. neEcka. Ho xaxymasca GimEapcTh 3THX ABYX 8Besk APYT K ApYry BH-
SBAaHA JMIDL  AX HeBooOpasHMOi yaaneuHocThio oT Hamed JeMiM.
- B neiCTBETENLEOCTH e DacCToAHHe MexAy MmnapoM u ArbKOpOM
no kpafimeit mepe B 17 000 pas Gounmie paccrosmua or Bemma o
Coiigna u GaAAsxo ¥ QBYM € MONOBHEOH GHLIHOHAM KHAOMeTpoR!

B, KOHeYHO, MOPAJKEeHH STHM TYNOBBIHEIM WHCIOM, Ho, ybu,
B MHpe Bce oTHOCUTeNsHO. B Macmrabe oGHMHBIX ME3BE3MHEIX pac-
cronEnfl AabKop sce-Tarku Gumaok k- MEnapy — paccrogume MeXRY
unMy B 18 pas Mensme pacctosana Memuy Conmmen u Aabdolt Len-
ranpa, IloaToMy He mCKmOueHo,uT0 Munap B AXsKOp cocTapasior $n-
BHYGCKH B3ABMOCBA3AHEYK CHCTeMY ABYX 3Be3jl, 00pamaiomuxcs SOK-
pyr obigero nenrpa rasecrn. Ilpapaa, oToro ABHMKEHHA HHKTO elle 3Ie
saMerua, BripoueM, 3fech TPYAHO PACCYATHBATL HA GHICTPEIE Yemex,
Bemb NepnoR obpailieHBs AJNbKopa BOKpyr Mumapa fio/ke cocras-
JAATH B¢ MeHe® ABYX MIIKOHOB jer. UTo e YIHBHTEALHOTC B TOM,
wTQ 33 COTHH JeT HOMPEPHBAKX HaSMIONeRHil ACTPOHOME NOKA He 06-
HAPY;HHIN $AMETHOTO cMemeuna AJpKopa Io ero opbure? :

Vixe B cammit meGoabimoli TeNecKom Aerko saMeraTh, wro Mumap
COCTORT 'E3- ABYX -BBO3J, CAMBAKHINXCH ANA HeBOOPYHEHROTQ TIa2a
B oAy 3mesgy. OTKPHLK 9T0 BOepBHe AcTpoHOM PHuvoam, coBpeMen-
unk Tanxnen. OBe speanl — Muuap A 1 Mmnap B — Geanle ropadme
gneaxb-rarvanTe. OGe omm o0pamalTca BOKPYr ofifero IEHTpa Macc

| ¢ mepHOAOM NOPANEA ABANUATH THiCAT det!

Ho 510 me poe. C MOMOMEN CHEKTPANLHOTO AHANM3A YAANOCEH YC-
ranopuTh, 910 Mumap A B cBOK OYepeAp COCTOHT M2 ABYX HOITH CO-
NPUKACAIOIIHXCS SB63H, KPY/BAIEXCA B GomieHOM KOCMEYECKOM BAJL-
co,— KAK MHAY® OXAPAKTEPHIOBATD 2Ty CHCTOMY, B KOTOPOR HepHOA

. obpanienus paser BCero ABAALATH ¢ HMONOBHHON cyTranm! :

HosTopam, 3aMeTHTh 9TY ABOHCTBOHHOCTE HM B ONHH TeNeCKON
menbag, TOXBKO TOHKAe CNEKTpaabHHS 3PdeRTE yOORIAWMT HAC B 8¢ -
PeaILHOCTH. ’ .

Kakas y[MBHTeJSHAS CHCTEMA H3 -YeTHOX COJNHI[, BOAAINHX B
TPOCTPARCTBE, 3AMBICIOBATHE Xopopox! . ’

B cospesaun Donbmoi- Meapemamsr nemano meoiiseix ssesn. Ho
cpepu HAX ocofeHmHO NPEMETATENBHA 3BE3NA, 66033&1&91\(&3 Gyxeolt E,
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paccroande Xo Eovopoil pasmo 25 cs. zer, Eo MOMCHO OTHCKATH WOX
sapuuME eranammy Bomsmon Mensenamu, Gamaro. 3 cospesgmo Ma-
Aoro Jlepa, - . Y :

Hpe mexvrie, mowrs onARAKOBELE aseanoykn, Gaeckom 4™4 m 4,9,
09eHb NOX0'RHO Ba Hame Coanue, 0TCA BOKpYTr ofmero. meur-
pa Mace ¢ mepropom 60 ner. ¢«Hems siolt Meameannm: — nepsan
RuoliHas smeafia, Aaa Koropo#i » 4830 r, Gana BrumcIena opbura (on-
MOl 3BOBAN OTHOCHTEXLEO APYLOit) M HAfeRHO ONpefieden HepHOH 00-
pamiesns. Teu cambim snepsse GHI0 IOKA3aHO, UTO BAKOH BCEMHAD-
BOMY THFOTERNS NPOABAfeT ¢o6A m B uMmpe 2sean. Muoro 3K 0T~

kpuixu (GNATH ¢ MOMONIEID -CHERTPAILHOTO anaxmaa), 9o smesst EA

- Coame

g

" Pme. 32. Bpeasa TROA W Bomuwof Mozxsenmust,

nEBs» cnhn 0T¢peNb HMQIOT 3BE3-CIYTHHKOE, AJNA ONNOrG M3 KOTO-'

PHX nepuoj ofpamenns pasem 669, a pis mpyrore mcero 4 cyrxam.
-CHOBA cHCTeMA M3 YeTHIPOX COJNI, B HA STOT pas y#e Geccmopao
9HYeCKn CBABAHNHIX APYF ¢ Apyrom! : : :
BruMarexbuse maGmiienns NOKASHBAIT, YT0 MHOFRG W3 3Be3N

ofi Mejpeaunst — rnasawM o6pasoM Te, KoTopeie ROCTYNHEL

H3Y9CHHI0 JHING B TEAOCKON,— MOHAIT ¢Boll Gmeck,

Hs peex nepemenmrix speap Boasmolr Megserinmia oGpatay pra-

MAHES JHEIL HA OfAY, NPHEASACIKAIEYI0 K THITY TaK HAZHBAOMMX 3aT- -
MeHHO-NepeMeNEHX asesf, 3pesna W Boabmok Mejsemums, o koto- .

poii Haer peus, coBcem He obmutia. Bonee Toro, oma YEAKaALHA, U He
roabko B-Bonsmoit Measeante, no m Boobme na aseagmoM Hebe.

HBe 3Beaju, cocrapaswinme sTy cHCTEMY, TAK Onmaka Apyr ® Kpy-
Iy, 170 IO AeHCTBHOM BIAHMBOTO TAPOTORHA OHH MAMOHENN OCHYHYIO
" IRA_3Besq mapooGpasEyw (GOpMy H TPEBPATHIHCH B BEITAKYTHE Ab-
meolpasasie aanmncomus (pue. 32). Kpymace Boxpyr obmero merTpa

' Mace, 9TH ABa RHHEOOPASHWX CBeTHNA NMOCTOAHHEO MANPABNONH KPYr |
'K APYTy CBORMA Hau(oNee «oCTPEIMM? cToponamu. Beero. oxomo BoCh- .

MHA 98COB HYKHO JUIR TOrO, 9T00K 0fe 3BeSAKl CHOBA BEPHYIHCH B HC-
XOAHOE NONOKeHHES, : ) -

~ Herpyaro c000pasnTh, TT0, BOAA XOPOBOH, BBESAH, COCTARAAON(EE
W Boarmoit Meapexuum, nosopaunsamres K 3eMHOMY RAGHIOKATENR
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1o Gomee. yskoil, To Sonee mEporok cmoeit wactsw. Slcmo, wro mpw
STOM MOHASTCHA A KOJMHYSCTRO CBOTA, NOCHIIAEMOro anean,aun B c’ropo-
- ny dexin, Hx B ofaE TemecKOm 3 OTAGABLHOCTHE OEH HEPASMHTHMMH,
Bee cneneneas o W Boasmolt Mempenans nouepuEyTH B3 TIATONb:
noro amamEsa KpEsOll mamememun ee Gnecka, woTopMit Mensmerch B
npegenax or ™8 no 8,6, : )
tpHepL B npenc'mm.-re cefe, Kak neoﬁmmo numnneno 6
senmoe 5060, ocku 6u! CoNHnme 3aMenmTE 5TOR yHEKANLHON BEesnol He:
coaseapnn Bonsmoii Menponumn. Buecro cnoxokmore ocnemsreasHoro
" ecsetnaa no mely ToPeMemance 65 mBa meoﬁpasnux uom COmpE-
Kacammuxzcs: coninal -

B tosseann- Bonpmiofk Mememmu eCTh mec'rb ﬁpnux 'rwannoc- -

reit, :MBuammxca s KaTazore Mecche mox momepawm 8%;.82, 07, 104, -
408 & 109. Ilavs padEpx -bechMa CXOARH TO CcEool npnpomr“n opea-
. cTRBAS0T 'co6ol NaMeime sBesnHME CHCTOME — FANAKTHEW, Plecras.
ryuan:uocn, oﬁosuaqaeuax CHMBOTOM M 97. pesKo: o-rmamn or oc~
TAABHNX, R “"
Ilpeaine Bcero -~ 310 He anman cnc-reua, a ncno:rnncnné‘ napo-
obpaznoe ofiiaxo cmersmeroca rasa. Bruemme TymammocTH orpaNeREC
HANOMBHAET J;ncxn nuagert, H MOTOMY, KAK y/Ke roBOPAIOCE, obpaso- -
BAaHHAM TANOTO DOJIA IPHCBOGHO HANMEHOBAEES NIAHOTAPHMX TYMaH-
nocreit, B xomhﬁe TexecOme- mmmapm TYMAHHOCTS. HS  CO3BE3-
- AHK Bmmoi Monsozn OTAANIEHHO HAmOMAHaeT (PHIHOHOMHIO CO-
BH, 34 970 ¢6 AcTpoydMit HeodamHaNEHO RAsLBaOT ¢CoBOlS.

B uentpe manﬁocm. KaK o0BIYHO, BEAHA 0YeHb-TOpAYAR Geran
3Be3foTKa. EcTh OCHOBAEHA AYMATH, WTO Tassl, oGpasylomme TyMaH- -
HOCTD, HOTTA-TQ O BHIGPOMICE NOHTPANLEOK. sneemoi abaE KaxoM-
T0 He BROANE KOHATROM BIPHBHOM NpONECCe. Bo' scaiton ciryaé » ma-
G'Tom m TYMAHHAOCTD - pacmnpnercn BO ‘BCO OTOPOBH OT 3BO63-
AL — ABHO2 YKASAHNG HA MOPOAHBMIEH ee ECTOUHHK.

Tymaunoers «CoBas — 09eED AaNeKmil W TPYRHHG AaR naﬁ:mne‘
HHA 00BeKT — paccrosnme no mee pasmo 2290 mapceek, -a BEFAMBIN
Gneck oxono 127, Suas sumuMEIE yraosolt mEamerp TYMAHHOCTH, Jer-
XQ TOACYATATH, YTO HE CAMOM [lelle OHA ‘IO JANAMETPY HOYTE B

230 000 pas Goablre nonepeunska semmoll op6mral. U Bee-raxm aTo .

_ofbext Hamel ssespmoli cmcreMil, Hamef anaxtExm. Jlume meco- :
BEPUIEHCTRO TeRecKona Metchbe 3aCTABIANG HOCAGNOBATENT CMEINAThH
B CBOGM KaTaijore résonnie -rymnoc-m c npyrmm IBESTHEIMY CHCTE-
MaMH. .

Wz coxpormm Bom.moii Mepegnams, CHPRTHX OF nenoopymenno— '

TO YeNO0BOYECKOTO [IAsd, YHOMAHeM AWML -rpn 3Be3fHNE CHOTeMH ~—

M 104, M 81.5 M 82,

I‘a:mmma M 101 mosxer Omre malifema B HeGONRMON TemeCKON *

B BEAe MAJGHBKOrO ¢BETAMErocA TYMAHHOTO NATHHRINIKA — 7,9 38, Be-

aubGmaK — Heanexo ovr Munapa, «nam» xpocroM Boxpmiod Mennenn-

. Ha pre. 33 mpuregena eer Qororpadma — seamkonenmas asesp-

- Hag CHAPaXs, KOTOPY® Giaropaps mrpe CIyad MH BEABM SILIAIIMAS.

APAB COMHI, COCTABAANT 3TY BETHKYIO snes;mym enc'reny “Ta-

I'_Swl)s:u'en : - 8



CAYH, & MOKeT GHTE, B MANIHOHH. MUIAHET HTOH TANAKTHKA HACOTeHLY
CYIeCTBAMH, 32HOCIIEMY B CBOH 3BO3/ible KATANOrM M mamy Iaxaxk-
JUKRY — BeAb «OTTYJa», B3 TyMaHEocTn M 101, oma Bmama oramwso.
Ecan 65 y HEX GBI ¢CBOPXTONCCKONH?, MO3BONMIONMINE PaceMoTpers

BCe, ITO [lejIaeTcH Ha namel demue, nwaed oum 61 e yemaemn. B mx

noJe ‘sperER emiA mpefcTana Om TaKoHk, KaKoE opa Omma owono
8 mumamuonor ser HA3aNl,— CTONEKO BpememH Tpebyercs nydy .CBeta
A7 UPSONONEHHA paccToAHMA Mexay M 101 = Bamedkt Taxaxrumkoiil

Pné. 33, Tazaxrara M fo1.

. Jve mpyrme ramarrmkz — M 81 u 82, ux Gmeck 7,0 -n‘8“,4.--‘
ofpasylor ABOAHYIC FAJaKTHKY — aBamOr -ABofinoli aBeajsl, Buagmer
oun Ha neGo -cosceM OGuMaKo APYr OF. ApYTa, CpeQM - TEX aBesf,

- THie APeBHEM rpeKaM -Mepemuiacs Mopia Doanimmoit Meapemunst, Pac-
CTOARHEZ Mo 9TOH NADPH 3Be3JHLIX CHCTEM COCTaBaser 3,3 KHuomapceka .
(rmc), Tanakraka M 84 (kax m ramaxraxa M 108 mpencrasaser co-
-60it yuenbmieRHOe mopo6ue Hamleli 3ResNHON cHCTOMM. Ee nAmamerp
JIOUTH B YeTHpe pasa Membire. IloBepryTa . oma K HaM HeckoNnEo 6o-

' KOM, HO crmEpaneoGpasnoe crpoeHHe BHEHO oramumo (pme, 34).

Coscen muaue purasmar razaxraxa M 82 (pme. 35), Oma nosep-
HyTa K HAM DeSpoM ¥ HMeeT BHJ KAKOTO-TO KAOUKOBATOTO TYMAHHOIO
obnagxa. Pamaxrura SempaBEAbLHOTG THANA — TAK SCTPOHOME HA3HBA-~
20T NOAOGHKE SBeSMHHEe CHCTOME, -

Honpobatie mccnefoRaEAA 910 3aMETATENHHOE TWIAKTHKE, Npo- _
BefCHELI® 34. HOCHEAHEe BpeMd, MOKASANH, ITO MONTOPA MEIHOHA JOT

" masax B appe razaxtare M 82 npousomesn mommeitimwi B3pHIB,

82 s 77 I ’



CONpoROKAaRHUiicd BROPOcOM H3 Afpa o6ZAKOB BOAOPOTA B APYIHX
razoB ofmeil Maccoit mouTH B mecTh pas Goxbme; ueM Maccd Commma.
Ciopocts apmmenust s1ux ofuaros mpesuimaer 1000 km/oc — apxoe
CBAJETENBCTBO MOIKH TeX BIPHBHEIX nponeccon, KOTOpHe HHHE Ha-
GmopaloTes B ANPEX MHOTHEX TAJAKTHE..

" Mw yRe yOOMWHANH, 4TO PHEPrEA nspmna B ranaxktExe M 82
Gumaxa x 10° spr, aro TpynEo o6BLACHUTE M3EeCTHRIMH acTpOodUANH-
/ kaM mpomeccamMu. Macca 910l raNaxTAKH COCTABNACT KAK MEHUMYM

. .

Puc. 34 Tanaxtura M 81.

270 mmaamapaos coxnewnmx Macc, a smawnr, M. 82 npmEmagmemuT
K TACAY KPYUHHX ranantek, B medl Muoro xocMudeckof NLIE B MemK-

+ * 9BeBJTHOr0 BONOPOAA. BosMOKEO, UTC MBIAL CKPMBAET 0T BEMEOIO Ha-

Gawaarenn agpo ranaxkruxe. Hoene Toro kax ynusmTeanuue ocolex-
nocra M 82 Omnn maygemsI, acTpomoMaM ymaxoch HAHTH eme ceMb
TAJAXTHK, 1O nnemneuy ofnuKy H ApYrHM KAu6CTBAM HOXOKAX HA
M 82, ,
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KocMoe kamerTca HeHaMOHHWM H CHOKOANLIM JHND HeBOODYHEOH-
HoMy raasy. Ha caMoM flesie HPAKTAYECKH HOBCIOAY B SBO3NHOM MHpE
HA(IOAATCA HEeCTANMOHADHEI¢ IPOLECCH, HePEAKQ BHPAKAOIHOCH
B0 BapHEBax BesoolpasEmo Goasmrol MOMHOCTH. .

Pacnpepenonne uatTepnn B oboapuMoi. HaMy vactd Gecromexmol
Beenenuoit ofnanaer ofinoit xapaxrepHoil ocofeEROCTE — KpaiiHei

-

Pnc. 35. Baopnantqancu ranakTaka M 82

nepannouepnocrbm. Spesmu 06pasyioT - nBoiiHELe, 'rpoﬁ:me a- nooﬁme
xpaTHMe cHereMu, OT REX MAST HeNPePHEBHHM PAX K SBEINHEM CKOT-
JMeHnaM ¥ razaxruxam, Ho B caMm sBesjgHme CHCTOMHE HEPefro 00b-
eMUHAIOTCA H IONADPTO, ¥ B TPYNNH, ¥ fa’Ke B HCHOJIBHCKEE, HS IMOAAA-
0IUecA HATAARHOMY NPEACTABICHUI0 06NalKa FUIARTHI,

B Boapmofi Meapeaume mapecTnsl TpE Takux obiaKa, HIA CKoN-
stewna rasakruk. CaMoe MHEOTOUNCHEHHOe H3 MAX COCTOHT M3 TPEXCOT
ranakTay, JIaurt, NeHTPANBHAZ TACTDL STOTO CHOMACHHA HMMeeT More-
peunuk B 200 xoc. Ha nefe sre 9T0 06AaKo saHEM2ET IIOMIANDb, JIHME
HeMHOTHM FONENIVI0 MNOMANM KYHHOTO JHCKA.

Kax efluEOe Hemoe (ecnu OTBIEYBCA OT BTOPOCTENEHHEIX NBHMKO-
HRIt OfHOH FATAKTHKA OTHOCHTENABHO APYTOil) 3T0 CKOIVIEHWE Tajdak-
THER YAANACTCA oT 3eMir co cropoceTbio 15 000 ku/c. Her, sTo me one-
JATHA T 2 10000 pas Omcrpee nysm yxeraeT OT Hac 970 ofaaro ra-
MAKTHR :
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BeaHwecTseHHNHe KAPTHHG, PACKPHBANMHNeCS B cospeamma Boms-
moii. MeapeaRnsl, 2AcTABNAIT BJALYMMBATECA ¢ IYTHX JBONIOIHM
$BE3NHHIX MHDPOB, O TaltEax pomneuwns razaxTux. Bor, crameM, ywme-
sHaxoMa# HaM mapa ranaxrnk: M 84 u M 82, Cyna no mx cmexrpam,
OAHa H3 HAX YHAJIACTCA OT HAC ¢0 ckopoctho 187, a apyras *- co cro-
pocTh0 74 KM/c, 3BaUAT, OEA H3 HHX YAaAAeTCA OT APYToll co CKO-
PocThio, Bo Memnmrelt 113 xw/c. OTcBAA. eCTOCTBORHO CAENATL RHBO,
YT 3TH TANAKTHKH POARJIECH COBMECTHO B IDH DORACHHA TONYIANN
HavwaibHBe CKOPOCTH, 3&CTABNAIIMEe CHCTEMY HelPEPHBHO Ppaciin-

: PATBEA. . : -
TaxEX NPHMEPOR 0YeHb MEOTO, H OHE BACTABIAIOT AYMATH, ITOTa- -

AaxTHRE (KAK M 3B63TH) POKAANTCA TPYNINAME U3 KaKo#-T0 €A0aBEaR-"
BOW MATEPHH» NOKA HEW3BECTHON HpupONl i '

Manas Measenmna

Tnapman aseana coapespes — Ilonapnas-spespa — seasgeTCA E OC- -
HOBROIl erc JOCTONPHMEIATEALHOCTRI). - - ’

O0menapectrOCTD 11 ot 3BeaNEl BHSBAHA He CTONLKO.ee Pn-
SHYECKHME 0cOGeHBOCTAMI (0 BUX SEAOT BEMHEOTHO), ¢Koilkko ee Gnu-

. socre®. X CepepuoMy moxmey mmpa. Cpefm ApKEX 8Pes); NOCTYNHHX
RePpOOPYIReNHOMY INIasy, Her HE Ofiwoll, xoropas Moraa Gul ¢ Heft »
aroM coumepamuaTh. Onnaxo mobonuTHO, ro yi#e B GHHORAL Aerio
oTEIcKATH 3Beany 6.4, yenosmo ofosmaucHRy0 cuMBomom -2r (e, K y- -
nuxopexud II. T, c. 505), xoropan eme Gamme K IOMKCY MHPA,
yeyw Tloaspnas. ' L

"~ Ocoban poxr Ilomapmoil smesjnl Ha 3eMHOM 3PedfiHoM #eGe Bpe-
merpnan. Kak yxe orMeqanoch, npeneccHoHN(e JBH/ROHHe 3eMHOH OCH
CHABKIBAOTCA B OYeHb MeQNOHHOM, HO HONDEPHBE( COBSPIHAKMOMCH
CTPAHNCTBOBAHAH NONIOCE MUDA Ho coseeaiaamM. ORONO Tpex THCAM MeT

" nasap camoii Gausroll k¥ meMy apesfolt Gnna sseana P Manot Menme-
muie. ITo supsMoMy OnecKy oHa NRINL TYTH-SYTh, HA OfHY RECHTYIO
aoxio 3pesnmol BennwuRH, ycrymaer llomspmodt. ¥V med ecTh MaNte
coGerpennoe mma — Hoxa, xoropoe mpomcxomur or apaGexoro «Ho-

xa6-onp-llleMans», uro osmauaer «3meaga Cemepas. B Kurae § Ma- .

. noft - MeaBeARIH HA3KBACTCA «NAPCTBEHHOM 3mesfiolis, H B BTOM OT-
.3ByKe AANCKHX BPeMOH MOIKHO YIOBHTH YepPTH TOi ocoboft ponm my-
TeBONHON 3BE3AEL; KOTOPAA HuHe orBefiena llomapmofi,
B GHHOKID XopoIDo saMerHo, 110 nser Ilonmapmofi sBeamsr — Mes-
roparnit. Ona Heckoanko ropavee Counmna — TeMmeparypa ee moBepx-
nocry Gnmska k 7000°. Honapuas NpHAAJAEEAT K TROY SBE3A-CBEPX~
rurastos. Hame ConEne pafiom: ¢ welt BeraaAgeno 61 0YeHs CKPOMHO, |
raKk Kax monepeunnx Ilossprok » 120 pas Gosmnme conmmeumoro ama-
MeTpa.
euaTensno, 10 ToNADHAA 9Pe3Ta NYALCHDP YO T, TO YBOIR-
qUBAsACH, TO YMPHBINAACH B coeM ofnbeme. IIpH sToM Cllerka MERANLT
" tm MTEMIEPATYPA H CHEKTp 3Be3AH, Hy H, KOHeuRo, Gieck. B makcm-

i 85



myMe Gaecka Ilonapmas craHoRd'rca sBesfoit 2”1, B MHHgMyMe 273,
Paforaer »Tor CTpARHMII 3BE3AMEII MEXAHEAM OYCHB PHTMUYHO —
NEPUOA MEHAY CMEKHNMU MAKCHMYMAMH COCTABIAGT NOYTH eTBEPO
SeMHBIX CYTOK. . T

Tlonapman aBeafsa — ranuumas medeuna. Paccrommme mo mee Ta-.
KOBO, 10 Jy% cpeTa, noxunysmuit Ilonapryo apespy, AocTarasT 3eM-
an coyera 472 ropa. Ito 03HAYAET, UTO B HACTOAIIEe BpeMd MH BH-
aum HomApaywo raxolt, Kaxolt Ha caMoM Zene oHa 6HIa BO BpeMeRa
Hoamymba! | .- o

_ Hozaxy#, xopomo, yro mame Coarne me moxome ma Ionapayw u
npyrue nedeupast, B mpornsrOM cayvae Mu Guim 6x ofpevienst Ha To,
uT06L HCIHTHBATL HOHpePHBHHO B GHCTPHe ROMeGAHMA TeMmepaty-
pu u ocsemexnocrn. Hpome roro, samena Coxnna Iloaapmoii spespoit

- IpHBeNa 61 K KaTacTpoHISCKHM MOCHSACTEHAM H B TOM CIYIae, €C-
au 6ut Iloxsapuan me Guna nedengoii. Haryuas norornm cnera n temua, -

. mowra 5 10000 pas Goxeo momisie, sen Commme, Honapeas sseana

. Hcmenennna GH Bech opraEmYecKnit Mup Ha Semue!-

B Gonrmodi mxonbrué pedpaxrop pagsou ¢ Iloaspeoit na paccro-
aumm 18" or mee pEAeR ee CHYTHHX — MANCHBKAM SBESIOYKA IIOUTH.
9-#t sp. semuyunn. Ero orxputn B 1779 I, samernTiill HCCIeOBATOND -
sseafaoro Mmpa Buabam Iepmens. Boamomdmo, 310 5Ta 3pesmouxa
¢usuveckn ceasama ¢ IlonapHoil, XOTA HeNMOCPENCTBEHHO 3AMETHTH

' OpOEtanbHO® MBUAEAMO CTMYTHAKA HEJNETKO — IepHOX ofpamteHEsa B
9TOl cECTeM® RONeH GHTH OYeHD GONBINHM. '

Honxpass u ee COYTHEK NO TOMIEGPATYPEe MaXo OTARSAIOTCA EpYr
OT- Ipyra — CHYTHEK wyTth moropmiee. Ho mo pasmepam sro- coscem
posnnte spesant. [lonapEas — ceepxrurant, ee CIYTHHE — IKEATOBATO-
Genas 5BOS/A MWL HEMAORO Kpymuee Commma,

Mesmny npours, B Te/NeCKON CIYTHEK KaxeTca selomopatry. Karx
MH yKe NOPeAYHDERIAIN IATATONA, B TAKMX CxyUaAx HaGIogarers
CTAEOBATCA KEPTBOH ONTHYECKOH HJIO3HM, BIPOYOM, BechMA KPacH-

poii, Bez mee Muorne JBofinbie 3ROSN BHINANGIN OK CICKIEIME B Ma-
aoogg::nmm. : ) . -
M, NORaMYH, H HCYePNHEBANTEA ROCTONpEMewaTeXbHocTE Ma-

Xoit  Meppenuiy — mefloxpmoro COBBOATNA, OOTLENHNALINGr0 BCErO
20 mocTyNHHX HEBOOPYKEEHOMY Tasy 3Besfl.

Raccmonmen

IHen monbps 1572 r. Bosspamascs wa Iepuanum B pogmyw [a-
mno0, Taxo Bpare, snamenurnii acrponoM Toil 9moXM, oCTANOBEICH B
SKHBOHMECHOM CTAPOM MOHACTHIpe Mecteuxa Ieppmmsannia, npusajie-
““smamero ero fane. «Onmaman mewepom,— nmmer Tuxo Bpare,— xor-

pa A, 10 o0HKHEOBEHNIO, OCMATPHEBAT HeG0CBOA, BRA KoToporo 6un Mue
TAK XOPOIWIO.-3HAKOM, f, K HEONMACYSMOMY MOGMY YIHBJICHHI0, YBHIEX
Gnus semaTa » Haccuonee Apxylo ssesgy HeoOGHKHOBCHHOR BeTHYHHH,
Hopasmernsiit oTRpEITHENM, 51 He 3EAN, BOPHTH A COOCTBEHEEIM TIABAM.



..HoBasg 3smeana He HMeIa XBOCTA, e He OKPY/HANA HHKARGR
TYMAHHOCTD, OBA BO BCeX OTHOINGHHAX NOXOARAQ HA JApPYrHe 3Beajib
nepsoit sexmauanl... Ilo Grecky ee MOKHO OuI0 CPABHATL TOMBLKO ¢
Benepoti, KOTAa T4 HOCAeANAA HAXOAHTCA B Gmumaiiimen paccrogani
or Jemam, Jiopu, ogapeHHEie XOpomrWM SPOHHEM, MOTIH DASTHYATL
aTy 20e3Ry NpH AcHom HeGe jHeM, naxke B noxgens. Hounio mpm 06-
JauneM mele, Korjga NpyrHe sBR3gH CKPHIEAMNCD, HOBAA 3Be3f OCTa-
Bajxach BuAUMOl CKBO3hL AOBOABHO FycTHe obmaxa. ' .
© ..Haumnas ¢ aexabpa 1572 r., Greck ee cTax ymenpmarbed... Ile-
pexoa or' 5™ r 6™ mpombomex B MPOMEMRYTOK BPeMeHH 0T JexaGps
1573 no despana. 1574 r. B caenyomen Mecane HOBAS 3Be3fA HCTe3-
a8, ApoGAHCTSB CEMHAAUATL MeCAIleB H He OCTABHR HHKAKOro ClAefa,
BHIMMOTO ILIA NPOCTOrO TAasar. :

Ecam nurneEswit yw ydenoro Omn mopanten sruM meolsrgalinmiai
HeGecHBIM ABNeHHEM, TO Kawoil NepeNnocNoX PHABALO OHO CPeTH WPOC-
roro macenenns Esponui! Eme csenca 6una B namatn «Bapdonomeen-
CKad HOYb» — JANIL 38 HECKONBKO MeCATNECB A0 TNOHBRSHMA BBO3AW
TIPOHSOMIIA BTA KPOBABASA PEAHA T'YIeROTOB KATONMHAMH, Tonopnaa,
uro apesfa B Haccmonee npejsoapemiaer KOHIEHY MEPA M CTPaMIERIE
'¢yA. MEorue roTOPENMCH K CMEPTH. - .

_ " Ho sce xomunnock Gnarononyyso. Mup ynened, m BMecre ¢ BCIes-
HOBeHHEM 38Tr&/I0UHOH 3BeaNK TPOIUIH B cyeBepHEe cTpaxd. dro e,
_OflHAKO, COBepHIENOCH B IMYOHMEAX MApOBOTO NPOCTPAHCTBA?

Texo Bpare ovems T07HO E3MEPHN SKBATODHANbHEE KOOPAMHATH
HeoOLIKBEOBOHREON 3Beal, H MH TeNeph ¢ VBEPeHHOCTHIO MOIKeM YHKa-
3aTh Ty TOUKY cosBeazma Kaccuomen, rae Korga-ro oma cmana, dra
TOYKA HAXOZHTCH GIHSKO OT 3Beafsl X, HO, YBH, HH caMa X%, HE Oofida
3 MHOTOYMCIeHHWX cnalmXx sBesfiouex B 210l ofxacrm meba He MO-
weT cuurarhen «3seapoit Tuxo DBpares. Crumkom ym ofHuEM ans
proro wx PHaAYECKHE XAPAKTEPHCTHRH,

B 1952 r., To ecrs cuycra posno 380 Jer mocie onmcapHoro cobmM-

. THA, OBJI0 06BADYHKEHO, UTO KAK Pas M3 TOTO MOCT4, Tie KOTAa-TO
BCOBIXBY/a ReoGbvailman sBesfa, MCXONAT AOBONLEO CHafiie MOTOKH
rocuuueckax paawopony. 11 srm rpyauHOYMOBHANeE pPATAOCHTHANE ~—
. TOK& HCe, TO OCTAJOCH OT MopasHTensuoro mefecmoro (eifepsepka.
_TouHee, Bee, UTO NORA yaaaoch obuapy:urs, Ilo cospeMeHHEIM mpen- .
craBpeHmaM «ssesaa Tuxo Bpares —ogHa H3 CBOPXHOBMX 3Be3fl..

HecoBepimecTsO0 3eMHHX TeJSCKONOB MeImaeT HOKa YBHAOTL KaK . .

_eAtaRIIyiocA B0 Hpefiera sse3ny Twxo Bpare, Tar M- OKpymaKULyio
eo ¢pammoryMannocTs. JIMms pagHOBONHL, MODOMKAeHHHe BTOH TY-
MAFHOCTHIO, CBAAETRILCTBYIOT HKHE O KOTAa-Te OWBmelt rpamamos-
Ho#i RocMuveckoll KaTacrpode. +
_ B cossesmun Kaccmomen HMaxofmTes caMuili MOMHEI Ba BCeM He-
6o BCTOMAMK PAAMOBOJH, HASHBaeMuR ycnosuo ¢Haccmomesa-As, Ilo-
YOR DAJMOBONH M3 2T0f ofnacTH HeGa BO MHOTO Pas MOU[Hee PARHO-
nsayaenna ssesas Tuxo Bpare. :
"B 1951 r. Ha PoTONMACTHHKAX, UYBCTBHTOALHHX K KPACHHM Iy-
naM, GeimH 3auKCHPOBAEN OGpHEBKE HeGoxsiOk PAHOTYMAHHOCTH,
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canagaEoli ¢ Kaccmomeek-A. C npyroft cropomst, » APePHEX. KATai~
CKEX XPOHHKAY OTMEUeHO, YTO Kax pas B 3TOM MecTe HeGa B 369 r.
Hafneil 8PH SBEJIACH OT¢HL APRAA ¢3BEaNa-TocThA». 3HaYRT, HeHac-
cromen-A», MomEelman Ba SeMHOM Helo KOCMHYOCKEHX DAMOCTAH-
uns, 0683aHa CBOHM BOSHHKHOBGHHOM BCIHIDKe CBEDPXHOBOH aBE3AN.
. Mu yresanm ceityac Ha HBe HOCTONPNMEYATEALHOSTE COBBOAMA
Kaccaonen, XoTOpLe HH B OJHH ONTHYECKHE TefeCKON, ROEEUHO, He
yeequme. W Bce-rakm MATOpecRo 3HATH TOUKH Heba, rne naxomu-ca
9TH_COBOPIICHHO YHHKANLHMO 00BOKTH. -

VY cBepxHOBHX 8BeSN BSPHBH npensaLEb MOmHH, H OHE, HO-BM-

BAMOMY, OPUBOJAT K EeolparuMoMy HsMeEenw» spedjil - Ho y me-

KOTODHX $Besf HONOOHNEe BCOMIMKE MOTYT COBEPRIATHCR HEOAEOKPAT-
. #0, OPEYEM UeM MOHbIIS SHepreTEYecKHe MacgTabu BCOHIIEK, TeM
Yalr¢ TAKRE BCOKMKE HOBTOPAKNTCHA. Peut uaer 0 Tak "HasHBaeMHX
4HOBHX$® M ¢HOBONIONOOHLIX® IBE3NAX. .

" B coasesgam Kaccuoneu ecTh jpe BechMa cBogoGpasanie 3B,

Y H . p, KOTODPHEe MOMHC OTHECTH K KAACCY HOBOMOAOORHIX ) 13

‘Beeaiidit ¥ Kaccromnes acTpOHOMH 3aBHTEPOCOBAANCH eure B LpOII-
a0 Beke, C mepsoro BsraAna oHA KAK GyATo EufeM He samMevaTeis-
ra. Ho B cnerTpe 3Bo3aH BEAGAAIOTCA CBeTAME «IHMACCHOHHLIE» JTH-

o

Bl -< APHLIE NPH3HAK MOMHEX JIBRIAReHH pacxanennux rasos B

aTMocgepe- 3BesNL
Baecx + Kaccnonen noABepHeH nenpanummr n nnoma pesrAM
nsmemenusu. Hanpumep, 3 1937 r. oma cranma camoit mapkoft sseapoi
. cosseamus. Bepoarmo, sBeafa EemmTAanA HeITO Bpone BAPMBA, ATMO-
©depa ee pacmEpEmach ¥ TacTh raso Gnia BHGpomena B HpocTpaH-
crbo, Ilocae »TOTO 3BeaNa MOCKOALKO YCIIOKOWISCH, HO HEOIKHAAH-
Hhe BaNeTh GNocka BAGHIONANHCE W BHOCIENCTBHM. DHBanoT nepuo-
M, wora 4 Kaccuonen cramommTca spesmol 176, a B IepHOJH
nnmmyna dnecka ona me Apye spesx 3.
- Mimaue Bemer ceba p Haccmonen, Bénwpmryno uacts Bpemenm ee
ﬁnecn memsMeneH ® Gmmaok K 4", Ho uborna macTymaor He BOmim-

HOBHTCA HEOCTYNMHOR [AH HeBOODY:KeHHOTO riasa. IIpmumam Takmx
cTpaHHHX Komefammft Gmecka HOKa COBEPIIeHHO Ee #HCHW. Mosmmo
CHAJATh JEUIL OFHO: Kak Y, TAR B p Haccmomen — Gecnoxoifiinie,
¢ERCTANMONAPHEISY 3BE3AM ¢ HOYCTOWIHBHIME -aTMocdepasu. Pas-
Tajka IPHYHH SBe3JHMX BCIEIMIOK, KAK IPABKBOBHHY, TAK M CPABHH-
TeAbHO Be(ONBMMX, HeCOMBEHHO, OGOraTAT ATOMHYI) Gusnky & mo-
BEIMU (paxraME 1 HOBLIMH HReAMH,

' . ®H, a, Eaolopor, cuanm Guecka Ao 6.2, u Torfa p Hacemomem cra- ‘

OGpatare Teite gf BHEMaAHe Ha JIpolinyw spesgy v Haccmomem, -

Tnarwan 2Bessia 7 = MOATOBATHIA THrau?, CcOYTHAK 7T™4 — Ma-
© MeHBKAA KPACHAA XOJORHAA 3BOSAOYKA ¢ TEMIEPATYpPUil mOBepXHo-
cru, Gamsroli-w 3000°. Ofe smeansi, ynmameHEHe Ha HeGe ApYT or

.Apyra_Ha 10 cexyEpn nyru, ofpamasorea BOKPYT 00mero HeHTpa TA-
mecTH ¢ mepmogoM 526 mer. OEm cpapaurensHo Gauery oT Semanm —

coburas B d1olt upopoli cucTeMe MEE BHAMM © sanoauannon B BAf~

HATH AT,
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"B cosmeager Haccmomem 80Th edTaf KapumHROBaA SBEBNOURR
5= 3, ofospanenman Gykpoli p. OHa UDHMOTATENLHA CBOHM OUGHb, ’
'GHCTPHM NONeTOM B IpocTpamcTee, Kamayw cexyHQy OHA ylaaser-
e or Eac mourk Ba 400 kM. 3a ThHicRueReTHe OHR IPOXOJMT pac-
cronmue Ha Hebe, papHOe YIBOGHHOMY BHIAMOMY RONEPPIHMKY JyH- :
poro mucka. Bmepshie » sBes/EHe Kataxorn oma Guia samecena
Tuxo Bpare. ' _ L . :

. Memay speafieMi O B & D TeMHKE HOTH MOKHO PACCMOTDOTh A&
moGoaBIIEX pACCONEEMWX spesuEmx ckomaemis NGC 457 u NGC 581.
Ileppoe HMeer BumuMudi nonepeumux 14’ u prAIOTReT B ceba 50 .
sBesn, Bropos — Maxounciensnee. B mem 30 sseag pacnonomeHs u€a
-yuactTke momepeunuioMm B 6°. Ma paccesmMex cKONAeHuil 9710 ONHE
43 caMux namexux. Jlo mepporo B3 HEX DACCTOAEEE PaBHO 2100 ne, -
_jto Broporo — 2500 me, 9ty Kpomesnse JAA SeMBOrO aab0aTeRA |
.. mobecanie oGBeKTH B NOHCTBHTENLHOCTH umewr nonepeuns » 8,5 u
.-4,8 ne. B HeSoabimoli TelecKon OHE BeChMa HOBIPATHLL TeM maTe-
pecree CPABHETH HX B JaibHeHmIeM ¢ Taeanaun — CIHSKEM K HAM

o coMpiM o(pderTHHM Ha Hefe pacCesHHLIM 3BEIAMEM cKONNeHueM.

|  Lledeit

Om Gux rayiohon_ﬂu, BTOT BHICOKHE IOHOmIA € -r;:»mup npa-

" pRILEMME depraMi IEns. Kamuyo sseanuyio HOTb OH BHUMATENLEO '

paGaofan ONHY X3 3Bea] CO3BE3NHA Heden, Ty camym, KOTOpas B
3BesIMBX KATAJNOTAX: obosmauena Gyrsoft 8. Hooraa sseafia xazanach
' sipte 0GLMHOrO, HHOTAA, paobopot, ciabee. He ofuMam xu TyBCTB 3TH
cTpapaEme KoneGamua Gxecka? . - . '
" IpoxomaT amid, BefenH, M B KOHIE KOHIOB BCAKHE COMEeHHA 07-
panamor. Peryiapuo, ¢ DPasMEPeHROCTEID XOPONIEro HacoBord Mexa-
muama, 6 Hedes uepes Kammue OATH ¢ IETREPTRIO CYTOK [OCTHRAET
MaKcuMyMa GAeCKa, ITABHO ODYCKAACH 3aTeM JI0 MHEEMYMA,
BruacIen G/IeCK 3Besfil B PASHEE MOMEHTH BPEMOHH, NMOCTPoe-
Ha KpuPas w3MeHemma Oiecxa, CBANETENLCTBYIOMIAA |0 DepHORune-
cxom smomuarupannuy § 1ledea. Chenano, B CYmHOCTH, JaxKe Gonp-
* e — OTKPHMT HOBHWi KAacc NEPeMeHHHX 3Beaf, «nedernr, HazpaHm-
HKY TAR B 26CTH MMABHON IPONCTABHTENbLHHIM ITOr0 KIAcca. _
) Astop orepwrus — [lmon Typpadix, pomom w3 Tonnanmnn, nony-
wppmuk ofpasosanEe B AMIIEN. 3a TOX A0 OTKPHTHA Neproil nege-
naw B 1782 r. Koponepcroe obmectro BeaukobpuTamnn APECYANIO
eMy BHCINYI0 Harpagy — Mepanb . Honnm —sa orxpuiTHe nepeMes-
HOCTH AJNroMif, OHOH U3 IMABHHX 3BO3R ‘s cospeammn Ilepces. Iror
TananTuHBsE Moxonol ECcIejoBaTenh yMmep odems pamo, B 1786 r.,
. 24 roga ot poay. Ho acTpoHOMH — CIacTAHBHE AOMH. Cnens X TPy-
" JOB CHABAHH € CAMBIME JOATOBCIHMIME OGHEKTAME, KAKHe TOALKO
Momer HAGHIOAATD YeNOBeMeCKHil THA3. , : -
Ecam -BW saxordTe camu ybemursea B mepememsocTr O Iledes,
PaM B KAKOH-TO CTeNeEW RNPAJETCA NOBTOPHTH paboty Pynpaiina,
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BnpoueM, me nyraiiTecs: chenaTs aTo CPABHHTANLEQ Jeorko. Tofnp-
socTE or § Lleden mnmum 2sesam § (3%6), & (472) u v t4~,5), By-
AeM CpABHHBATL Oeck mepeMeHHOH 2BeafN ¢ GIOCKOM 9THX HOCTOAE- |
UBIX 43BE3J CDABHEHMA». JONYCTHM, YTO B MOMEHT Habmogenusa
0 Leden aBHo caabee §, mo npue e. PaspenuM. Mbicenno umrepsan
Grecxa Memay BReafgaMu cpasHeEHA Ha 10 paBBEIX. wacTell M nénpo-
OyeM ONeHMTH, KaKOBO MOJOKEHHe B STOM AHTepBaNe NePeMeHEOi
speapsl. Ecau, cxames, § Llepest o croapko me pa3 cmabee §, Bo
mp— — T CRONLKO paa spve &, TO OHEHKY OJe-
' cKa Haje sanmcare Tax: £505z. B npy-
rHe MOMEHTH MOTYT NONYIHTLCH HHEE
oneHxd, manpuMep: {367 mawm 684,

.‘;#-W

_ NPOTOPHHOHANBHRM NeNCHNeM BHMHC-
ABTH Gaeck mepemennoir. Haorpa -8 Ie- )
dea craHoBuTCA cnabee 8, u Torna

Y RE R

1 1 1

1 - 8BE3JJAMH CPABHEHRA MOTYT CAYIKHUTL
w0 W W Cavumenv, .
Puc. 36. Kpnaas Gnecka § Ilo- Crienas B Teuenne RBYX-TDEX He-

S den. _Bedb QeCATOR OHEHOK, mocrpolite rpa-

e . ¢ux usmenemma Gmecka. smesgm & Lle-
e IO ero ,ropHOHTANBEON OCH OTNOMHT® MOMEHTEH! BpeMeHy, 1no
BeprEKamLuof — ymumuii Gneck. UYem Gompme Gyner chemamo na-
Gumonennii, reM Gonee ABHMM cTaHeT nepuonMuecKAil XapaKTep H3Me-
uemns Oreca & Hedes *), : . '
Horropaeu, uro Gaeck § lledes Menmerca YIUBUTEALHO PHTMAT-
Bq, Ifepmox maMeHemua ee Giecka onpejleer ¢ .oueds Oonnmoit
ToTHOCTHI0 — 5,366341 cyror, Or mepuoma k mepmomy xapaxTep Ko-
nebanug Gnecka UpaKTHYeCKH Me ME@HACTCA, H HMOITOMY AnA Hedenx
M JPYTHX NePHOAMYECKHX UEPeMeHHBX 3Be3l] ACTPOHOME! CTDOAT
IBOJHYI0, MK 4CPENHION? KPUBYIO, CBOAA BCe HaGXiofieRus K ongoMy
" mepuony (pue. 36). ' ' .
Brictpriit paxer Giecka Ao 3",6 H CPABHETENLHO MOIIOHHO® .60
majiende Mo 4™,3 — raKes KapruHa XapakTepHEa m aAm O Legen u
ANA LOXOKHX H& H6O JZPYTHX 8Besll, -HASBQMEBIX yegendarmu. Ha-
OaoeRER MOKA3HBAKT, 9T0 BMECTE ¢ GIECKOM KoneGMIOTCa it ApyTAs
QusNIECKE® XAPAKTEPHCTHRE O Iedea ~— ee nper, Temmeparypa,
CKOpocTh Mo ByTy apennsa, HomeGnercs nasme cneKTpafbHBEN KAAacC —
B MarcHMyMe Gnecka 8 Iledhes — smeana xmacca F5, n MAHHEMYMEe €9
CUERTp XapaKTepes s seeap kaacca G2. :
Henerxo Gsro pasofpaTses, BO BCeX BTHX CIOMHEX ABAGHNAX,
HO cefi'iac NpHPOfia medesy B O6mMBX weprax BLIACHEHA.. ATO —
8BE3JBI-PUTAHTH GENOBATO-/KE/ITONO HBETA, ¥ .KOTOPHX IO KAKHM-TO
HO BNOJHe NOKA NOHATHHM OpPHYMHAM BHYTpPOHHEe PaBHOBOCHe Ha- -
. L2

‘)vl'loupoﬁnee 0 EAGNN7ICHBAX NepeMEHNEIX BECBN CM, B KEHTAX: Kyan-
ronckmit II. I',-c. 360—3870 u AcrpomoMmveckns rameHAaps: IlocTosBRaR
gacrs~~ M.: Hayra, 1973, o, 4290—445, .
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pymeno. Ilomo6mo cepauy  OHR HeUPEPLIBHO UYABCHPYIOT, MEHSA
npa 9roM H GXeck M .Jpyrue (mamveckne XapakTepHCTHKUL. IIyasca-
mun mebeMp, KAK U BCe B MHpe 8Beas, rpampmosmu. Mx pammyct
UBMEHAKTCA HA MH/AAMOHH KAJXOMETpOB, Ir0 B CpefHeM, OJHAKO, -
COCTABRAET NHINEL OHOMO DY cpefuéit BeAwunHH pagayca BBEO3MBL.
Korma medensa MaKCEMANLEO CHATA, TEMNEpaTypa €6 HOBEPXHO-
CTH CTAHOPMTCH HamOoibimell, M B 3TOT MOMEHT 3Be3fa [OCTHraer
MakcEMyMa Grecka, HaoGopor, nanGoxbumum pasMepaM 3BE3HH COOT- '
SOTCTBYIOT HaMMOHREIIAA €€ TeMIEPATYPa U MEHUMYM OaecKa.
~ Crpammraa xapreEa HaGmopanack 6n Ha Bemae, ecan 6w . Hame
Coname 6mto medenpodr. Ho Coxmme — menrsii Kapiauk, a Heden-
[ — #KOATHE CBEPXTUTAHTH, M B MX (HIBUECKOH NpUpPOAe Mano
ofmero. : - .
B cospeaymuu Lledea ecrn eme ofma spxag mederfa — sBeaa
8 aTOTO COZBesNUA. ¥ Hee O0YeHb KODOTKEA NOPHOJN HaMeHOHHA ‘Burec-
Ka — Beero 0,19 cyToK, Aa u aMIAATYNe BechMa Maxa — (7,05. Hna
HeBOODYIREHHOrO a3 OHAa BCOrAA KAKETCA OMHAKOBO Apkoii, HO
OMEHb TYBCTBHTENbHME ACTPOHOMEYECKHE (HOTOMOTPH WOTKO yHapiu- -
BAKT X TaKue HEuToHMe KoneGammst Gxecka. Ilopropmiorea omu
croas e crporo mepuomuuro, xak B Yy & Ileden, mo p Heden BCO
ske Ho THIBUHAA «KilaccuvecKas nedemmas, Oma BXomMT B 0COGNL
kaace MepeMenmsix spesf TEma § Bomsmoro Ilca. Bee omu ropaspo
ropauee o0mHNX medeny U ABMAKTCA TOPATHME GeNLIME PHETAHTA-
uu, Honefamms ux OmecKa OTYACTH BHBBAHRN NYILCANHAME, HO
BIOGAHE BOBMOMKEO, ITO K HUM_A0CABJIAIOTCA B CHOMHHE SBJICHAA B AT-
Mmocdepax 9THX 3Be3N. 3Zech MHOTO® emie NPeHCTORT BRACHHTE.
A noxa ssesas Tina p Ledes cuuranorca pasHoBEEHOCTHIO Nedenn.
Ha monnytn mesny o« u 8 Lleden, memamexo or mpamoil, coexn-
HAonedt 9TH SBesJN, ecTh YHWKaibHA#m 3Besia, ofosHatemHad GyK-
poit p. Eo HeoGLIKHOBeHHMIl TeMHO-KDAacHMIl IjBeT 06paTHI Ha celsn
BHUMaE¥e ome Buasama Tepmens, xoropuui Haspax p Heden <¢rpa-
- maropofi» ‘3peamoii. Hax npospauHad KaIlelbKa KPOBE, CHAET B Iiy-
Sume mebec BTO KPACHOe CONHIlG — caMas KpacHAS H3 BCOX APKHX,.
NOCTYNRBIX HeBOODY)KeHHOMY T/aay sBesi. Liser p eden - ocoberno
XOpOIIO 3aMeTeH, 6CHE B GUEOKIL CHAYAMA HOCMOTpPeTh Ha Geaylo
asesny o lledbes, a saTeM cpasy Ha <rpaHaToBylo» smesay. I ameck
He 00MaE 3POBNA, He KAKHE-TO MCHXOPHIHOIOTEIECKHS -apderTH —
eT, HA CAMOM #elde PTO OfHA M3 CAMMX XOIOJHHX 3BesJ|, Tedmepa-

- Typa DOBepXHOCTH KOTOpoit BpAx A mpessmraer 2000°,

- «’pamarosass aBesya OT 3emnn BecbMa AadeKa — MH e¢ BEIAM
¢ «omoafaNHeMs TouTH B THcawy der, Tem He Mmemee | lleden —
olla M3 TeX HEMHOTODYNC/ICHHHX 3Beal, ¥ KOTOPHX YAANOCH HENO-
cpepcraenno (¢ moMoibio MATepdepoMeTpa) MIMEPUTL MONEPETHHK.

o pasmepau u lleden — omna m3 mexmualimIux 3Be3fl, €6 NUAMETP
noutd B 1500 pas Goxnime coaEewHoro. . ' C

IToxmeueno, aro Gmeck p Lledesr He Beorma MOCTOAHOH, HO Me-
" mAeTcA JOBONLAOC HEMPABRALHHIM 06paszoM, NpuTeM mHOrAA aMAAH-
Tyaa womdebamuit poctmraer 0™6. ComercxoMy mCC/e0BaTenio mepe- ™
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wennnx ssesy B. II. Llecesnyy ¢ Gompmmmm TPYROM YRAMOCH YCTaHO-
BUTB, UTO B TEX, C MEPBOr0 BITIARA COBEPIIEHAO GECHOPANOTHMX
KozeGauEAx GiecKa ecTh HEKOTOPLO 3AKOHOMEPHOCTH, Cromayio xpu-
By usMememus-Grecxa u Ileden (puc. 37) mommo paccMaTpHBaTh
‘K&K PeayALTAT CHOMEHHA TPex KodeSaHuil ¢ mepHoxaMm 90, 750 m .
4675 mmesi. Taxme spesu HassBawTCA ROAYNPASUALNWIMG NEPEMEH-
notaie, u @ Lleden BoarmaBaner ofME M3 DOMKIACCOR BTHX 3BE3X.

42
44|

] 1 1 ' 1 L L ' L
B B M1 98 W10 B2 927 106 165 186 1987 1988
Prc, 37. Kpxsan Gaecka n Hedon.
: ) RO HOKA CO Beell ONPeIEERHOCTHIO CKASAT, MeM BLIBBAHH!
 woueGauusa Gxecka ssesp tama pu Lleden. 3pecs maammo m Gecuops-
© povHHe (HAK, ZywiNe CKA3ATH, DONYLPABMALHES) TYALCAUEE 3BO3AH,
M KAKHO-TO HONOPHOJHIECKHO H3BODKEHMA PACKANCHNWX raso M3
€¢ Henp » arMocthepy. -
B cospezniun’ Llefien ecrs ape npumenaTespmsie ApOfiHNIe sBesnLl.
I 910 He KaKme-TO HOBLS, ellle Re YNOMAHYTHE HAMH. 3BeSNH, & yiie
xopomo sEakoMuie § u B Lledes, e A
Txapueiiman ua nefenp mMeer Ha YrioBOM paccTOAHEE B 41"
cnyraek 77,5, 3onorncro-enran medeuma u ee TomyGopaTwii cryT-
HHE npencrasaser cololt oany &3 mauboxee ‘KPacHBHX Ha BCeM He(s
. map Gmmaxux smesp, . "
Eme umrepecmee cucrema f Ileden, Cama . THaBHAS &Re3ga -——
CUSKTPANBLEO-ABOHARAS ¢ NepHOAOM ObpanieHus, PABHEIM MepHONY H3-
momonns Guecka 0,19 cyrox. Ha paccroammu 8” or rpasmoi Genoit
#Beaful BEAEA roaybosaras 3seapa-cryrRMr 8% Cmyrume, mecom-
.HeHHO, 06pamaeTcA BOKPYr TAABROH 3pesmui (uid, roumee, obe 3pea-
b noxg)yr ofimero meHTpa Mace) ¢ mePHOROM, no-sEuMoOMYy, Gauna-
KuM K 30 rogam. 3gavuT, sfiech Mepey HAME (UBMYECKAs CHETEMA M3
Tpex 8BedN, NPRYEM [MaBHad M3 HEX K TOMY K¢ u nepeMennag
3BE3/A BeChMA CHO/KHOA IPHPOAH, 3afaMINAS ACTPOHOMAM HEMAJO .
‘BarafioK. ' ' Lo ' :

. KXpakom

G camofk apwoii opammonoit sBesyoft 7 BTOro CoSBeaUA CBHIANR
naa awbonuTHAR B DoysuTeAnHam weropun, B 1725 r. amrmmfickuii
, acrpoBoM DBpamnefi pemmn AoKasarTh ECTEEHOCTL I'MIOTESH Konep-
BHKa. X0TA ¢6 BpeMeRN OnyGUMKOBREMA KHETM BeNHKOTO IOZLCKOIO
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¢ Y
scYporoMa mpomixe 482 roxa, ero mieH o ABWROMEE JeMIum BOKPYF
Cosmna ocTaBazwch JHIMS reEmaxpHoll joragkodi, daxramm ente : 3
NORTBOPRASHNOM. - . . S
* Femm 3esmyn Ha caMoM fene obpamaerca sokpyr-Coxmna, Gamss-
Hue 3BeaIhi AOMKHE CMEHIATHCA Ha (oEe 3Besf Goiee NANEKEX,. ONE-
cHBaf B TeWeHMe TOJiA KPOmedHkl SAAMDC -— CBOeOSPASHOE $0TDa~
aeuner » Helecax seMuoll OPOATH. ' Co
. Yem paneme OPeaMeT, TéM MEHbIE® 6ro RAMKYMeecH ¢MApaiNaR-
_THUECHOS) CMEINOHHE,-- BCHOMHHTE, Kak CMeniaiorTcA MPeMeTHl .IpH
HaGMOACHEN B8 OKEA MYAMErocs moeafa. BHCTPo MPOHOCATCA MEMO
rererpadasie croabu ma GoBe Na’eKore leca; NOCTENEHHO, x0tH ro-
pa3no MefTeHBee, MEHAETCA MAMOPaMa MOCTHOCTH; & ofimaKa M TOM
Gonee Conume, KaMerca, MUATCA BCJel 34 TO63/IOM, He OTCTABAA OT .
HéTO HH HA DIAn T o . - T
Snesas AeBOOGPAIEMO RaNeKW OF J3eMA:m —9T0 COSHABAN YKe
. Konepmnx. IlosroMy HX NapailIaKTHYeCKHe CMOWIEHHA HOYNOBAMOG
smaarl. Hu Konepuury, Hm ero Gramafinay IOCA[OBATENAM -obna-
PYHHTH BX TAK H He YAAAOCH, o, ) . .
Peman ucnpoGoBaTh CBOM CHJIH B 9TOM OYeHL TPYAHOM Jele ¥
Txemc Bpanaeit, Texeckon ¢ MUKPOMETDOM H& Or0 OKYAFPHOM KOE-
' ne Bpapuneil memoABHIKHO YHpenHi Ha CTeHe AOMA, HANPABHB ' OPAMO
g senr. CreAano 90 GHAO BMONHE MOTHBEDOBRNRO — BOMMSE s¢BH-
16 HCKAEHBE B NOAOWKCHHE He(GeCHHX CHETHN, BEOCHMHS SeMHOK
armocdepoif, Bcorra uunEManpEs. Ma sprux spesn, 6auBKEX K mOo-
mocy oaxmmaraxy, uepes asemHT Oxchopaa esKecyroiro NpoxoImT
ToNBKO OXHA sBeana — Y FApawoma. Bor mowemy Bpanmed u BHSpan
ee ANA MAPANITAKTHYECKRX HaMEpeHuR. - : L
He ByneM onuchBaTh HOApoGHOCTH oToli TOHKOH M ATHTENLROT
. 'paloTw, Aa KOTOPYIO YIIO OKOAO Tpex Jner. Jwbontrren RoEeYHBLN
. uTor — Bpaaneit ofuapyua nepuofmiecKoe cmeniense Y Hpanons,
ToYHee TOBOPA, NEPHONMYECKNe MIMOMOHEA' 6e SKBATOPHAABHBIX KO-
opaunar. ‘Ho 310 Guao 3aBejioMo. He TAPAIAAKTEIECKOS CMeIeHHe! |
BO-NEPBHX, OHG MOAYUNIech cammioM Gounmmiy (oxome 20"), a so-
_BTOPHX, HATIPABMOHHGLIM WHAYe, TeM OKEIAAOCE, IleroM yme -BHIAC-
HNAOCH, YTO U ApPYTHE 3Be3lst B TedeHHe TOAS HEMLITHRANKT Topo5-
1be JKe CMEIeHNA W, 4To OLia0 0co0eBHO CTPaHHHIM, C TOH e aM- -
aanvynok oxomo 207, . . o '
“Bpajiell McKaA OfEO, @ OTKDHUI APYroe — ONTHISCKOS SABNeHHe,
. ponyuuBIIee HAspaEEé ebeppayuy ceerd. CYIHOCTH ero MOHMATH Hé-
cnomuo, IIpenctansye ceGe, 9TO BH CTOWTE IOl OTBECHO MANAIOIIEM
foMeM W AepHmTe B pykax somTHK. IloKa BM HemomBmREH, PYdKa
. R0WTHKA HATIPABJAGHA, ©CTECTBEHNO, BEPTHKAILHO, Ho ecam B Gpo-
cuTech GemaTh, Balla PyKa WHCTHERTHBHO HAKJIQEAT BOHTHEK Biiepej,.
B CTOpONY HRW/KEBHA.
A Tenmepb CpABEETEe ?TO ¢ Apyroi, amamormunoli kaprmmofi. Or
_spesanl, Haxoasmelica » semATe, K HaGmONATeNI0 B BEPTHRAIBHON
RampasjleEpy- AIYT Aywu cBera. Poab BOATHKA HrpaeT TeNeCKOM.
Bynt Seman nenofsmmxmofl, TeNeCKOR caeioBaso OH Rampasurh B
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semrr. Ha camom mere mpu nemmenum Seman CKOPOCTS CBETA CHIA-
ARBAETCA CO CKOPOCTHI0 SEe3NHl OTHOCHTeAbHO Habamoparens. B mrore
CHOMEHUA [BYX CKOPOCTOH JYUR 3HesA: A3 BOPTUKANGHLX .NPEBPA-
TATCA B HAKIONHH®, H 3Be3dy HaGamjareis YBHIUT He B SeHHT®,
4 YYTh CMOIIEHHON B CTOPORY [BHieHUA caMoro HaGmozaTens, . .

Bpanzeit He TOXEKO OTHPHII HOBO® ABNEHHe NDHPOMEL, HO M JOKA-~ -
847 ONHNITHHIM I¥TeM, YT0 S3eMHOHA IMAp AeliCTBETeNbEO ofpamaercs
Bokpyr Connma,— Bexs He GYmb 2TOro JpMKeHHA Semad, He GEuo Gbht
u abeppamun, - - o .

' Jpyran pocrompumenavearmocrs cossesnus J[paroma HHTOpECHA
He TONbKO II0 HCTOPHYECKEM BOCHOMMEASHMSM, HO M caMa Lo cele,
HaKk OfIMH H3, 3aMevaTeNbHHX o6heKTOoB Ha semmoM mebe. Peus mper
0 APKON NIXAHeTAPHOM TYMAHHOCTH, PaclONOKeHHON ‘HeHOAANORY . OT
3Be3AW [, aTOrO coaBeamad. _ oo

B Goxbmoft mkoxsubili pedpaxtop oma Xopomo BHEZHA Kak KpyT-
08 TYMAHHOe CDABHPTEARHO fApKoe (8™) maTEEMmEe. Yenoshoe
ofosnauenne srofk Tymammoctn NGC 6543, . -

Eme B 1864 r. anramitckmit actpomom Tlerrmmc usbpan TyMan-
nocTh B JlpaKcme «mpOGHHM KaMEEM» AAA MepBX CIeKTPOCKOMHIE~
CKHEX. HaGAIOACHHE 9THX SarafoTIBHX 00LeKTOR. CoerTpanpanit ama-
JH3 eme TONLKC sapoiuancd, u IerrmHc BaGmomar cuexTp rymanm-
Hoct JIpakoHa BH3YANLHO, PHCOGNMHEB CIIGKTPOCKON K OKYIBIPHOI
dacTH Texeckona. Bemwro Griro ero yjamenemme, xorma BMecro mpE-
BHYHONE PARYKHOH IONOCKA ClIeKTpa IOTJAOHIeHHA, XapaKTepEOro maA
GonbHHCTBA 3BE3N, OH YBHIEA TOABKO TPH ADHES DPASHORBOTHHE
JAMHAH HA COpopmMeRHO TeMHOM (ome. Bomperm omupammam, ryMan-
HocTh [lpaxona ogasanack COCTOAIIed He W3 3Bes[, & M3 CBeTAUIHXCA
ra308. Brnepesie CIeKTPOCKONM AOKA3ad, UTO B MEPOBOM HpPOCTPARCTRE,
HpOMe BBe3R ¥ TAAHT, €CTh HCHONHHCKEE O0IAKA DPASPeMEHNHE H
CBETAMAXCA TA30B, :

O rymamwoctn [lpakoma MK Teneps 2HaeM MHOTO HHTePECHMX
noapobuocreli.” Hamepeno paccroanme no mee — 1000 mc. Onpepe-~
JeH NOUePeYRHK TYMAaHHOCTH — oKono 7000 a. e. Bussaenw mompo6-
HOCTH €0 (PHSUIECKOTO CTPOSHNS, R

TymanmOCTs pacmmpsercA. BO Bce CTODOHH OT CBOOTO AXDA —
OucHb ropavedl opeamouxm 11-fi 3B. BeawuHHM, KOTOPY B MOmEHe
- TeNeCKONH MOMKHO DASIHYHTR B JeHTPe TYMaHHOCTH. JTO — OOHA U3
. OYeHb TOPHAYHX 3Bedjl, B TeMOEPATYPA ¢e HOBEPXHOCTH, IO-BAFEMO-
. My, Gauara x 57 000°) S , - C

YnoMaEys © DAacIIHPPHEM TYMANHOCTH, MBl JOIKHE To4epK=-
BYTb, 9TO NPOABAACTCA OHO TOXBLKO B CMEUICBHH CIEKTPaJLHBIX Jn-
HHlt — BHeIlHEe TYMARHOCTH BHICNAJNT TAKON ke HeMIMOHHOM, KAk eo
¢ororpadua. Toasko Yepes Bexa ACTPOHOME MOAYIAT POTOCHMMKH .
TYMaHHOCTH, CYIGeCTEeHEO OTTHYAIOUIMECA OT coBpemenHHX. Ilogrta
BCE O0BeKTH 3Be3NHOrO MUpa M3RANH BHIIARAT CHOKOHHMLIMA M He-
nameannmy, Ha dgororpadmax suaHa caoxsas pHyTpemEas crpyx-
Typa ryMaHBocTH JIpakoHa, 4TO HeTMRMWHO Ams AKAACOMIECKAXH
TIQHOTAPHEX TYMaBHOCTeH, NOXO/KHX HA Ty, KOTODYH Wbl YBHIEM
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B coasesnuu Jlmpri l'loa'rony ‘TYMaHHOCTH I[panona CIMTACTCH aHO~
MaNLHOH NIAEETAPHOR, TYMARHOCTRIO,

Wz npokunix asesn ocosmeanus [lpaxonma o&pamre BRUMARHE HA
Tpu smeapnt: v, e, i. Ileppas ua.HEX npERamiemnr «ronose» Jpaxo-
Ha. Opa cocTouMT M3 JBYX 3B3JOUCK 5-1 98. DONINYNEHN, PasfeNCHEHIX
npomexyTkoM B 627, Hapa 3Ta —O0nTHYecKa A, JerKo pasidyu-
Man faxe B 'rea'rpanmuﬁ 6umokas. ITpoeepsre mo v [lpaxona ocrpo-
Ty, BALITO 3PEHAA: €CIH B TEMHYI) NPO3PAUEYI0 3BESNEYI0 HOUL BHL
© oruerAMBO pasiudvaere ofe 3weajbi, SHAWHT, apeHHe Y BAaC OTIHMHOE.

- A pnA 6oIBIIOTO MKONEHOTO pe«bpamopa XOPOIel HpoBepKoi ero
«3oprocTHY (TO ecTb pazspemamel cmocoGHOCTH) MOTYT CHYMHTH
HaOmsofileHNs OBYX JMPYrHx ppofimmix smesf. O6e aru mapu sseay —
dusuuecKHe ppoiliusle CHCTeMM. [IJaPHAsx 3BesnA B CHCTEMe
¢ Jlpaxona 4,0 mumeer cmyremxk 7",6 =ma paccroamum 3”3
3pespa -p  JIpakoHa COOTOMT M3 MABYX 383l PABHOTO Grecka
(5®.8), " pasnenenmux- npome:xyrkoM B 27, Ilepmog ofpamme-
Hna B 9ol cucTeMe Gamaok K 1500 roxas. -

. Ilorropaem, 49T0 NepeuHCIOR-

HEle NBOHHEE 3BOaNKl — TPYRHEL —t my
ofLexT Ana TpexmoiiMosore ped- Al o " ¢ 805
PAKTOpPA, A ¢ MEHBIINMO HHCTPY- . ' Lo & 873
. MOHTAMH. paccuuTHsaTh Ha yemex | L. i e PORPRN P~
H BOBCO HAAL3A, : . e q 807
. » . i .. a e ' 3;”
! ! 20 s @ 1'. .
Mupad ' S h
. . » v a‘..e -
D 3sToM cO3Be3TUM BCe 3BE3RM . o .
chafee 4™, Bacay:Kupaer BEAMA- . e e e
uya moBonbbo Apkoe (6*) pac- . . '
cesHnoe -3BesgHOe  cromdenme Y. : .
NGC 1502 nwamerpoM Bcero B JV'
6 sunyr gyrs. Ero-zerxo orsi- Puc. 38. Kapre oxpecrmoctelt me
CKATh ‘B OWHOKJIb, BO TOABKO B - o 2BeBRE Rl}) Mupaba (grgg:
KPYOHBIH TeAECKOIl ONO OCTATOT-  qoua xpywxKoM). CHPAEA BEIECAHH -
uo sdderrHo. .BBeSTHEE BENMIAHE  3BE3] cpanne-
Camuil saue'm're.nwuﬁ oft-  Hoa,

exr cospeapun - Mupadu — me-

" OOLIKHOBeHHASL TIEPEMOHBASK 9BO3fa RU. Ee roopmuuars (fas smoxm
1900,0) o = 7"1054°; 6 = +69°51',2. [loxpayscs mpuBomuMOR 8Aech
(pnc 38) waprofi oxpectnocveii aseamst RU JHupada, ee Jerxo orm-
cKaTh B MKOILERE Tedeckon maum fgaxe B 10-RparHE HpRSMeHBHI
GHHORIE.

. .o 1964 r. camramocs, aro RU HHupada — ranuanan l:(eqaenna
¢ mepHomoM 22 mHA, ¢ PHTMHYHOCTRIO He3aTyXawoUlero MaATHEHA M3
BéKa B BeK noeropaoman ceon Kouebamun, Kakoso e Gmao yxaus-

, AieEHe ACTPOBOMOB, Korxa B Komue 1964 r, Bmmchuiaoch, uTo Omeck

RU Huapada cran nocronmamM! [{a, mMeHAO Tak — NynLCHpYyloman

i . 9%



ml?enm HOO/KHANRO OCTAROBHIACH, saMepaa, sactuxa. Ecam Gmeck
RU Rupada cefiuac # rozeSxercs, B0aMOMAY, ‘HENEPROJMIECRHE, TO
BO BCAKOM CIyJae AMIIABTYNR BTHX KoseGamumk He HpeBoCXOmHT
0,04 3. pemANL. : : L

B ‘weM npuunEa BHesanmBol ¢OCTAHOBKHY 9TOR 8BEBJH ~~ 1O CWX

Top HemaspecTHO *). ‘BoamoikHO, uTo pasrazxa mpmmer He CEOpPO, MO

cemcanuonnos mnosonewwe RU Mimpadha sacramamer mac mepecmor-

PeTsh cymecrsyiomue TeopEm nedewn M npeacTaBieHus o6 SBOKN--

H¥H _3peay, . _
Ionpobylite oTMCKATE 9TY 3BeS/y B CHCTEMATHYOCKE cxexdTe 3a
€6  GIeCKOM — BAPYr - BaM  DOCYACTANBRTCS OOHADYMETH, 4T
RU- Mupada ciosa crana mopmansmoit nedennolil Snecs mce moxa
TAMECTBEHHO K YPeBATO OTHPLITHAMA. : -

~ PHICE e e
Kak yme ropopmaocs, cossesmuem Pucw Haspama camasm Gemman
3BesflaMi 00RAacTh 3eMmoro amessdioro meGa, CnpasejiusocTm paas

CTOMY OTMETHTH, YTO BCe 7Ke B COIBe3NUM PHICH "eCcTh 1pe 3Besanl -

sipie 4™, HuIeM, BUpOUeM, He saMevarennumte. Ilowanmyh, mum Tpe-
HAPOBKH B . OTHCKAHHE cHalLIX BBOSMl ' MMEET CMHGI PpAJHCRATL
« Pucg — opansmenyw smesfioury 3™,2, HAXOAAIYICH HA NPOROIKe-
HuM 3apEnx aan Boapmoli Megpexuun. Kaa .actpomomos mer, ko-

HOYHO, (IMABHEIXY H «BTOPOCTeHeHHHX» gsean. Hx mmrepecyer Gyn- -

BANLHO BCe, TO pocrynHo Habumpemmsaw, Ilooromy omnm, » wacTHo-
- €TH, TIATeNHHO RSYIHIH cUOKTD o PuicE, ompenemuam ee Temmepa-.
. TYDY, ABEHMKCEHEe B NPOCTPAHCTBe M BANLIM, YTO BTO REYEM He BHAe-
JAXMEECH ODAHKeBOe CONHNE OTCTOMT OT HANETO HA DACCTOAHREN,

Gimmaxod ¥ 50 ne. A memn monoGHMeE cpeneHAA aCTPOHOMH CcOGpaNH

"Heé TOABPKO AAA BCEX BHARMEX nenoopymegnuu rnas3oM aBeam, BHO H
JAA MHEOTHX THICAY TeX CONIHH, KOTOpHEe MOMRHO na&m).ua'rl. JAHIL B
. Temeckon. Haxa# xponorainan, Tpyacemxan paGoral C

*) Hoppobace cu. cramw 10. H. Edpenona » sypmase e3esnn 3

Beenennanr, 1967, N 2.
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COSBE3NMA OCEHHETO HEBA'
Ot NOCTOAEHO BIEMHX. OKOTOTIOAAPHEHX COgBEaNAl M mepeiifent

Temeph K CO3BOBIMAM, XAPAKTEPHEM A Razxof0 E3 YOTHpeX Bpe-
MeH Trofa —- OCRHIN, SHMSEI, BECHE M JNOTA. ¢Cogommas» COpPTEPOBKA -

" cognesayk, womewso, youosua, Hanpmuep, B Roarme sAMANe HOTH,

OT KOHIA BEUEPHEX CyMopex H M0 yrpemHell 3apH, HAX TOPHIOHTOM
MOIJeREO NPOIHBANT He TONLKO ¢IHCTO SHMEBOY, HO X SOCCHEED»
(pannEM BeIepOM) M ¢BeCCHEHE» {nox yrpo) E KeKe SACTHIHO &NeT-
Hue» cosseaua. I109TOMY HROrOBOPUMCA DACCMATPHBATL BHX sBesi-
BOTO Heba Jyis OTpefeeEBEIX el roia W MOMOHTOR qy'ron.'Tan.

AT

Buc. 30. I0mAan Yacrb OCeRHEr0 geba. -

HanpuMep, IOJ «OCOHHHM) 3BOITHEIM pefom Mu Gy/ieM MORMMATEH TY
NaHopaMy CO3Besjiil, KOTOPYI YBUJIHT gabaopatenn 15 oxralpa »
92 vyaca o BpedeHu MecTa HaGawoNeHAA, Has  «samuero» Heba ymo-
Gen moment 15 nmsapa B 22 waca, a LIS ¢BECOHHEros — 15 ampeas’
» 22 waca. Tomsro fam sdeTmero» EeGa ua-sa «GeanIxy mouedh cpo-

JaeM ACKANYEHEE ~— PACCMOTPAM apeafEoe HeGo ne B 22, a B 23 waca

.15 pionn. Ioche 9TOr0 COBEPIICHEO HEOGXONHMOrO YTOURCHHA ORH-

moyM OGIIAM BArAANOM THIHWYECe OCeHNHee IBEINHOS mgebo (pumc. 30;

oM. Tanace Ipaaoxenne VI). _ o
B wmmuEcl monosuHe HEGOCBOAA, MPEMEDPHO BAX TOUKOE wra, :

DOANYTE QT TOPHIOHTA BUACH OrPOMHHLI KBAIPAT H3 TETHPOX LOSTH

OAUHAKOBOH APKOCTE 3863/ OT ero AeBOro BAPXWEr0 Yrua OTXIORET. R -

BOCTOKY ¥ HEMEOr0 BBOPX WEMOYKa HS Tpex sBesi., B nexon sro ce-

_ uuseespue, HanomuHaer. korm Maiolt Meénsonuitt, TOALRO TOPASRO
Gonpmmx pesmepon, Orpoummit - KBagpar (Ges x;emoro - Bepxmero

- 'yraa) — raasEAn wacrh cospesyua Ileraca. Pyxosrea xosnia — Bas-

Gonee ApPHKE H3 8Be3/ COSBOIMUA AHFpOMeNEL,



Ha mpofossxemnm 9T0# PYROATKE BHAHA ©INe ONHA 3BE3NA TAKOHK
fe APKOCTH, KAk M TIABHES SBe3fH AHNJDOMefNA., 970 — rIaPHAA
sesga o cossesgua Ilepces, a camo 310 cosBeagMe xapaKTepHO Tpe-
YTrOILHEKOM, KOTODHI 06pasyior apeans <, p 5. . 3

Hon nemouxo¥ rnamELIX 8Res) AHAPOMENK B HOT0-BOCTOWHOR P~
" ¢TH Hefa BHAHEIOTCA ABe HOYTH ONMHAKOBON SPKOCTH 3BOSHH, «BO3-
raapnaompme» coseespue Opma. - Ilerac, Amppomena, Ilepceii =
Open — manGonee ‘3aMeTELIe CO3BE3NEA oceHHero HeGa. Ocrambume
CO3BE3NIHA OPUOETCA OTHICKHBATH, OTHPABIAACL OT HTUX DIABHAEIX
COBRORMEIY. o .

" Mesny Anppomenoit 1 OBHOM pasMelaeTCH MAJEHBHOS CO3BEd-
sue Tpeyronmpmmua. Cam Tpeyroansuk, ofpesosanmnil 3pesjaMu o, -
§ m 4, MmanonpEMeren, fa m K ToMy ke Ha Hele MOMKHQ MHCIeHHO
HOCTPOUTE MEOKECTBO Pa3BLIX TPEYFONBHHKOB, COYETAA PASAHIHHE

TPOlHKHE aBesm. : .

. Eme wmenee BhipasHTeaRHO cosBeagEe fimepHum — rpynma caa- -
Onx 3asespouer, oxalMNERHAA TPAHELOAMHM COSBEaiHiy Ieraca, Angpo-
menet, Kaccnmomen, Iledes u JleGena. Ilpasee Onma pacmomoseno
Gonpmoe coamesame P, raxsue He comepsramee apkwx ssesh. Iox
Osmomu u PufaMy 3RavATeNbHHE yuacToR Hela saHAT CO2BO3IE-~
em Hura, B moTopoM naske mpm oueEn Gomsmom BooGpamenmm
HONL3A 3AMETHTh KARMX-TH(GO KOOTYDOB STOTO HMCHONHMHCHOIO JKH-
- BOTHOTO, . ‘

IIponcxomxaenne nassa OCeHHHEX co3Besui pasarano, B Ilera-

ce, Anzpomesie u Ilepcee uuTaTens, KOHeuHO, yie YSHAI TepoeR 3Ra~
© ROMOro emy Mudnueckoro moBecTeoBaHHA. CTOAB Ke ApeREE Co3~
péamue Tpeyromprnra, OpEa, Pu6 u Knra. Ilepoe me mmeer Goan-
fIlero- 3Ha9eHHA, YeM TO, KOTOpOoe OTpaKeHO B €ro HaNMeHOBaHHH.
To me MOMEO cKazaTh M Npo coseesmme OBHa,.HaobpasKaeMoro Ha
CTAPHHENX 8BesAHKIX Kaprax B BHfe OGapama mum aruma (oBem —
no-narmeckE  «Gapan®, - 2 ¢armen» — crapociaBAHCKoe HasBADHE

sArgeEK:). CTpaHHEO BHIAAAMT HA TeX jKe.Kaprax cossesgue Ppb —
mee pubH, cBAsaHHHe 3a XBOCTH mmpoxoli aemtoit. Io opaomy ns
mpefaHmii, KOTAa B NPeBEOCTH B Hawane BecHH CoMHOe BCTYNANO B
#TO CO3BE3ANE, HAYHHAJCA DEepHOE fAompeli n HasogHemHit — oTeoga
¥ moBox Ana MaXooGocHOBaEHOro Hassanusa., Heacmo m mpomcxemmes.

. #ime cospeamua Kura. HanGonee momyaapua aeremza, wro B atolt 06-
* mactTy ssednnoro Heba (amTasdHell MPeBHUX IPEKOB YBEKOBEYEHO TO
- CaM0e MOPCKO® IYNOBHINE, KoTopoe wWyTh G0 He mormoTHao Oef-
nyw Amrpgpodeny. . | ' :
Cospesnue flmepmnn — cospanke Gesynepmuo Paurasmm mam,
Iyume CKASATh, NPOMIBONA YKe 3HAKOMOTO HAM INAHLCKOTC &CTPO-~
Homa I'esenua. B 1690 r. rpynny cnaGempRUX BBesjf0ueK B 3TOM
yuacre HeGa Iepenmit maspan cospesmmeM fmepunw. Morms? [la

BPOCTO HmOTOMY, 9TO BAECH OCTANIOCH MECTO TONBKO NI MAICHBKOTO

MUBOTHOTO, A 9BEBCUKH MOMHO IOCUHTATh MEAKAME ONECTRAME Ha

NeIIye HSAN{EOrG TPeCMIIKAIMErocs. ' '



Ilerac

Kak » Bo MHOTAX ApYyrux cossesmmax, B Ilerace spesza o He ca-

" masn spras. OHa HeMHOTe yerymaer 8 Giiecke ssespe e, KOTOpasA ABAN-

ercs spuaimell aBesjioi PTOTO COaBesEMA (3BeanHAA BOXMINEA LEP-
noft 25, ropolt — 2" 4), Ilpasee M uyTL Brme: 9Tofi 3BEBNH HAXO-
JETCH TAABHAA AOCTONPHMéuaTensmocTh cosBespua Ileraca — Apkoe
IMaApOBOE 3BE3AHOE CKOMMeHHWe. B OuHOKIE BEIHO KpYyIioe cBeramige-
C¢H TyMaEHOe NATHMMKO, HO B Goaboroid mRoABHHA pedpaxrop B
TeMAY® ¥ TPO3PAuEyI0 3BO3[HYI0 HOYL 3HeCk MOMKHO DPACOMOTpETL
wHTepecHNe moapofmoctu, IlaTymimmko coBCeM Kpyrioe, HO NOBEPX-
HOCTHAS APKOCTh B PA3HHX ero YacTax HeOXWHAKOBA. Cepanesana
IATHHIIKa EanGoMee APKA, & K KPagM IO BceM HampaBjleHUAM #p-
KOCTH MOCTONEEHO MafiseT. Ecxm y Bac xopolree speHue B eCTh HERO-
TOpHIi ONHT B ACTPOHOMAISCKHX HaGMONeHMAX, BH, BepoATHO, 3a-

MeTHTe, NTO Kpad NATHRIIKA WCKPATCH, KAK OTOHBKH HanekoTo0 TOpPo-
aa. Ilpr raxmx HaGmopemmAx «¢Ha mpefieNe BAJEMOCTHA nronpoGyii-
re BOCHONB3OBATECA S(pPerToM «GOKOBOrO 3pPEHUSAS. '

B Kpynmbie TEeCKONE! IIADOBOe 3BE3[HOE CKOIIGHAe B CO3BO3IUN
Tleraca Jerko pasflelaeTcs Ha oTelbHEe ssesnsl. CrasamHoe, mpas-
Aa, OTHOCHTCA TOJABKO K KPasAM CKOIIGHUA, a B, ero. NeHTPANBHEIX
o6IaCTAX BBE3A TAR MHOTO M OHH TAK [yC10 pacmpejieleBH E TPO-
CTDAHCTBE, YT0 TIA3 B3EMHOIC Habmopatens afech BHEHT JAUIIB

| cOXOUIHOe CHAHHE. . .

Maposoe cxomnemne M 15 (wmu NGC 7078) — opmo ms HauGoxee
maxexnx. Paccrosmue a0 Hero okodo 27 000 cBeToBHIX JeT. Ha aya-.
max m3 (OTOCHMMEOB InapoBoe cxomunenue & Ilerace mmeer yriaosol
monepeusnr B {5 MUEYT nyrm, TO ecTh B MOXOBUAY IYHHOTO mackal
Orciofa ASrKO BEYUCHATH, YTO NeHCTBUTENLHBE THAMETpP 3TOr0 KOC-
MEYecKoro oOpasosammsa Gmmsox k 118 cmeromeM romam. Bayrpm
chepst ¢ BTHM [MAMETPOM, KAK HOKAIBIBAKT HCCAEAOBAHUA, 3aKIK-
YeHO OKONO HIeCTH MHLIHOHOB CoXHN! Ecrm rie-To B IeHTPe CKOM-
ZieHHA ecTh ofuTaeMile IIANOTH, EX 3BesfHOe HeGO COBCEM e IOXO-
e Ha Hame. JLeCATKH THICAY 3B63Jl, IO APKOCTH IPeBOCXOAANINX
BeHnepy, noBCIOAY TI'ycTo ycemBawor HeGocBop, CO3HABAA H3YMHTENb- .
HYI0 DO Kpacore samopamy! : :
 YaspaTeanHHe 0CDasSOBAHWS 3TH IIAPOBEIe SBe3HEE CKOIVIEHHA
I, Ay9me CKasaTh, (DI&PH U3 spean»! Harme-ro He napecTHHIO
HaM JIORA CHAN CHOPMADOBANE BfieCh 3 <¢AN3BESNMOHY Marepmy Or-

_ POMHYIO 8BeG[HYI0 CHCTeMY, HeuTo NPOMEKYTOTHOe -MemIy IBoiREI-

M¥ ¥ KPATHHIMH 3BE3NAMHE, ¢ OfHOH CTOPOHLI, X WCHONHHCKUME TIa-
NARTHKAMY, ¢ JPYTOiL. : - .

Hacenemie mApoBHX 3BeSAHHX CKOIIEHHE 0JeHDL CBOEOGDPAsHO.
TyT npeoGiafaiT 2Be3NH-THTAHTH, CpPeAR KOTOPHX, NpPaBAa, Her
ocoGeRno TOpAIMX N CBePXIHTAHTCKAX SK3eMnagpos. Bupemamrcs

. XONOJHEE KPACHOBATHO TMTAHTH C TOMOEPATYpolf NOBOPXHOCTH OF

2000 go 4000°. B mapoBMxX CRONJMEHMAX MBOTO -IePeMeHHHX . 3BeB[T,
raapEEM ofpasom nedens, :
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Xotr mapoboe ckonxenne » [lerace namerca, xax GONBIIHHCTBO
. KocMHYecKHX  00HbeKTOB, CTATHYHLM, HODONBHARHABIM, HA CAMOM Nele
sro me. Tax. IIpemfie Bcero caMo cxonNemue B HeROM ABRKETCH B
* TPOCTPABCTBO, UPHYEM, KaK NOKABWBACT €T0 COeKTp, OHO npulau-
JRAOTCA K BaM co ckopocTuio 114 kit/c. Hpome roro, kammas asesja

CKONNeRHA ONACHBAET BOKPYT €ro LeHTpa 3aMMCIOBATYIO KpHBYW, = .

onperedeane XapakTepa KOTOPOH COCTABNAGT ONHY ¥3 OYED CAOMK-
HHX 8afavy coBpeMenHofi nefecuoli mexanuwxu. Haromen, mexoropmie
INAapoBsie CKOIMIGHMA YYTh COXIOCHYTH — BePIMil -TPHSHAR OCOBOTO
BPAIEHHA BCOrO «IMapa U3 BEEaAs. :
Ilapostie 3pesfELIe CKONMOHHA — OFHR M3 CAMHIX ApeBEAX 065~
extToB Hameit I'anakTHKE. YcTofivMBOCTD HX BechMa BONAKE, N OHM
MOIrYT CYINECTBOBATh; HO PACNARAACEH, MBAXBOHE! JeT! -
-Ilpapwit Bepxuxrk yron «kpapparas Ileraca, apeaga P, oweEn mw-
GonuitEa, CoBCeM HeNlasHO: B KATANOTAX NePeMeHHLIX 3SBEAR OHA whC-
JBRacH mepeMenHo#d 2mesnoli mewamectHOro THma, Cefinac B artor
BOIIPOC BReceRa Nojimas AcHOCTh, KpacHwik ruranr § Ileraca oxasan-
' CR Henpasuabholl mepeMeHAOK 3mesnof, memmomedt Greck B mpoe-
xax or 24 no 2™.8. Bor BaM emie onMA THE 3BesAHON NepeMeHHO- -
CTH — CaMHil moRaNyll, CIOCKERE, TaK RAK. BHARAKEX BAKOHOMEPBO-
crefi B usMeHenuHx Gilecia B 3TOM CIAydae YNOBHTH He YRaeTes.
BoaxomBo, uTo B'SBESfAX TAKOr0 THOR -(KpacHMX HempaBRILHEIX
_ mepeMeERuix) nmefoanmie KomebaHHA TeMIEPATYPH NOBEPXBOCTH
BHSHBANT SAMETHHE M3MEHNEHNS NpO3pavHOCTH HX arMocdep. Bartix-
OTHOCATEILHC XOMONHHX aTMocepax ecTs ofiaxa Ha OKHCH THTAHE,
OHTHYeCKHE CBOfCTBA KOTOPWX (RPOSPAYHOCTH) 0MEHD - XYBRCTYBHTONH-
BH Ko k HeGomsmum woneGsnusaM Temneparypu. Bupowem, ato
TONLKO FENOTeSA, MOMKET GHTh, H [8AeKaA OT PeRILHOCTH,

_"AngpoMena

Apabernit acrpornomM Ann-Cydu, smusmnit 8 X B, 8. 5., OHBEcHBaeT
«ManepbKoe HebocHOe 06GEATHON, JETKC DASAHYRMOC B TOMENS HOYH
pGansn ssesqM v cosseagun Amapomens. B Eppone ma ftero ofipaTu-
A pEWMAHAe TONbKo B Havane XVII B, Compermennnx lanzien u
€ro COPATHUK B TEPBHX TeN6CRONEIeCKAX HAGAAeHmAX Heba acTpo-
woM Cimon Mapuyc B nexalpe 1612 r. pnepeaie manpaBma reneckon
Ha 9Ty cTpaEEY® EHelecmyi TymamHOCTH. <fprocTh ee,— nAmeT
‘Mapuyc,— BospacTaeT no Mepe npabmmmenns K cepepmae. Ona mo--
XONHT Ha SAMUHEHNYM CBeWY, ecqH Ha Hoe CMOTPeTh CKEO3b fpo-
3DaYBRYI0 POTOBYI0 ITACTHHKYH. ' . T

Hecrkonpro mecarsuerail cnycTA TYManHOCTL ABAPOMENH M3ywax
Omuynn Tlannedt, ppyr n yuewax semmxoroe Huiworoma. ITo ero mne-
muw, Hebonpinne TyMANENe DATHA ¢BO WI0 HHOe, KaK CBT, HpHXO-
" NAIEH H3 HEOHBMOPEMOrC NPOCTDAHCTB&, HAXOAAINETOCA B CTPAHAX
m H HANORHEHHOT) CPefiold PasAnTOll H carMocBersmielicas.

Heé PeNUrHOIHO HACTPOERNHE SCTPOBOML, KaK; manpeumep, Hlep-
100 - '



XeM, YBODAIH, WTO B JTOM MecTe ¢HeO6OCHAA XpPYCTaALEAR TBEDIh?
MECKONLKO TOHbMeE OOWMYHOIO ¥ HOTOMY OTCORA Ha FPeIIHYK -3SMII0
M3IHBAOTCH ¢«BeuspedeHHHE cpeT» Hapereus mebecHoro. , :
Bonpoe o6 ucTennofi npwpone TyMamHEOCTH AHApoMensl He O
pemen ® B XIX B. Huxro, xoneumo, y:ke He roBOPMIA 0 HPOCBETH-
waEny «TBepAs HobocHoM», BO 3a8TO ULIM (IKUBAGHARO CHOPH .0 TOM,
COCTOHT IM TYMAHHOCTH H3 CBOTHAIWXCHA FA30B HNM U3 3Be3N, HAXO- -
ANTCA EE ORA 33 Hpefexamu Hameld aBesaHoil cHCTeMSBI, HIM M3 DTOMH
TYMAaHHOCTH B KOCMHYECKEX okpecrHocTAx CoiHLa PORRASTCA HOBAX
03aHeTHAH CHCTOMA, ' ’ . AT s -

" Kar u Bcorga 3 momolmmix cayuasx, cuop 6mA. pemem mEms Tor-
nra, KOTAa MOABHANCL HOBLE NOCTATOYHO MOUIHEHE CPEACTBA HCLHero-
rauna, B 1924 r. Iusun Xa66n, nasecTHHE aMepHRAHCKEI aCTPOHOM,
ra (GoToCHUMKAX, MOAYIOHHMX ¢ moMombw 2,5-merpoBoro- peduex-
1ops obcepparopam Maysr Bmicom, snepmme «paspemums (1o ects
Paspgeana) TYMaEHOCTH AHEPOMORN Ha .OTAGALHBle 3Besisl, Bmepssie
raa3aM HMccRefOBaTedd WMpPeficTafa BEAHTECTBOHHAH 2BE3JARAA CHCTE-
Ma ¢ MHINHADOAMH CONHI, BOIMOMKHO, ¢ MHNAHOTAME OSHTaEeMBIX
fiTaBeY, ROPOYe FOBOPH, COCONHAN TANAKTHAKA. -

Paspenenne TyMagHOCTM AHEPOMGIE HR& OTHENLELS 3BeBAN pe-
muno Boupoc @ of ypamempoctm or 3emmu. Uro mexnsm Guao che-
HaTh BAR TYMAHHOCTH B MEAGM, TO ORAZANOCH CPABANTENEHO AOFKHM
ReROM RAR OTHeABEMY CocraBamonux ee spezy. Momoavsys dmemue-
CKHe CBOficTRA HEKOTOPHIX M3 HE#X, YNAN0Ch YBeDeEHO HOKASATH, UTO
TYMENHOCTL AHAPOMOAN HAXONHTCA He BHYTpH mameii TajaxTimxn,
a Ballexe’ 3a ee NpeflejlaMu, Ha PaccToAMEM (N0 cOBpeMeHBEIM JaH-
muu) 520 knc. Tax Gumo momomeHo. HaYaA0o EKEZAAGRTUNECKOL:
acrpokomuu — onnoll u3 HapGoiee GYPHO DasBMBAIIIUXCH HEHO OT-
pacnefi nayxu ¢ nefe. .

: 0T AHAPOMONH —~— E[HECTBEEHAA TANAKTHKA CeBepHOTO
noRymapus Rela, BHAEMAA HEBOODY;KeHHHIM TIIadzoM. Fe speagmas
pegmanna. 4,3, B reMHLle HOYM 9Ta «TyMaEEas sBespa» BHAHA CO-
BEPIOHEO OTIETAHBO, H I TOro, YrofH OTHCKATL ee Ha Hele, HC-
KNOYUTENLHAR S0PROCTE BOBCE Re ofA3areNbHA. h

Inasy TymaHHOCTD DpeACTaBARETCH MANEHLKEM OBANLHEIM CROTA-
DEMCA DATHHITKOM ¢ HauGONBINUM NONePeYRMKOM oxoX0 /4 rpagyca
(157), Ho 970 pamexc He Beg TYMAHBOCTH, a TOABKO LEHTPATLHAA,
camas Sprag ee vgcTs. Ha xopommx Qororpaduax rymampocts
AngpoMeii YOPasNo KpyuHee — ee Niuma Giamska k 1607, a mmpn-
na —xk 40’ (pmc. 40), Heave rosops, ma raxux cmmMxax po mnoma-
M TYMaEHOCTh MOYTH B 7 pas me OIOmMAJH AYHHOTO ARCKal
Ilo u 3710 onaTs eme me BeaA TymamEOtTH, Murpodoromerp — npnéop
A1 MaMepeHUA NOUSPHORMIl Ha HETATHBAX ACTPOHOMHTECKHX 00DLEK-
' 'T0B — YRABANBACT BOINEHCTRHO ¢BETA HAa IMYABCHI AaKe TaM, THe
THA3 HHYET0 He BURMT. B NpuMoHeEN# K HeraTHEaM TYMaRHOCTH
AHpOMOTE OR ¢DACTIHPETY H30GPaMeHHe PTOTO VHAKANLROTO 06D~ -
CRTE N0 ¢RCTPOHOMEMECKEX» Macmrabor — 2707 (wau 4°.5) » pammy -
8 240" (4") B mpeny! 3mawuT, Ha caMOM Neme TyMaEHOCTE Augpo- -
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Memm sammMaer Ha wele miomianh ‘B 14 HBAaAPATENX . TPaAyCoB,
r. e. B 70 pas Gompme noxmoi Jlymmu! Byns Hamm raasa ¢roib xe
TyBCTBHTSNLHEIMY, Kak MEKPOGOTOMETPM, TYMAHHOCTE AZAPOMENLI
noKasadach OH Ha HeGe penHUnEOl ¢ Tpers xobma Bomsmmok Mep-

pegumul .- ' S e

Puc. 40. TyMamHOCTE AFEPOMEIH.

TlocTemoHROe YCXOMeHHe Ha HOT», DPasMAJAHHOCTS Kpaes —
eBoficTBO Beex radartTir, OHo 3acTaBafeT OYMATh, 910 MEKIANAKTH+
9ecK0e TPOCTPAHCTEO BOBCe He NYCTO, A HANOAHENO paspereHuefi-
. mefi cpenoil — MeRTamARTHYecKoH maasmoll, Boobme ecrecTBeHEes
AYMATB, 9TO TANAKTHKHE NMPeACTABAAIT cofoli YHNOTHeHEA B TOR
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BebolGBeManwmell BCOUPOREKaOMell MATODHAXbHOE Cpexe, ROTOPAA
CIIONIL 3amOAHseT HabMogaeMy HaMBA YacTk Boexemnoi. o
‘Q6patnre pEnMafine u ma gpyroit darr. Ecan. riasy TyMaHHOCTD
AHJpoMe: NPENCTABINETCA OBajbHHM IATHOM, TO A1A MEKpodoTO+
MeTpa OHA NOYTH mapoobpazma. 370 cpolicTBo TyMaEHOCTH AHAPO-
Moxil POAHAT 66 H ¢ Hamedi IanaxrExodl, u ¢ APYrHEMR COMPAILHLE-
MM 2BesENEME cucremamd. Hx niaockas deuesumeobpasHas Qopua —
TonpK0 ofMamYMBas BEEEMocTh: TouHee, mIO¢Kmit Amck obpasyer
‘ML THaBHAA YacTh spesy amaicTuxu, 3EaunTeNbHad e HX AOES
cocTaBider mapoobpasiiyld «Byanbs, BecbMa IIPOIPauHBI - «lIaps,
BRADIAICITEI B ¢86A U DKBATOPHAILAYIO 4YEUeBHUYS. L
W3 Boex H3BOCTHHIX HaM FalaXTHK TYMAHHOCTE AHApoMe[Hl H3y-
veRa ayIme APyrax, Mu smaem raxme mofpoSHOCTH O CTPOGHNE 9T0-
IO «3BESNHOTO OCTPORAY, KOTOPHE HSBECTHM, BEPOATHO, AAISRO RO
BCOM €0 PRSYMEBIM OfHTATedAM. - :
~ TysaEHOCTs AHAPOMEXH — HCHNOMMHCKAA 3BE3ARAA CHOMpATs €
" ponepedEuKoM B 50 KOG, CIIHpaXb, KOTOPYI MM BHANM HO IJAIIMA
H He «¢ pelpas, 8, TaR CKasaTs, BmomoGopora. IIpmmepHOo TakR e
BHTIAMAT OTTYRA, M3 TYMARHOCTH AmH7ApoMensi, Hama I'alarTHxa,
Ham Maesnwi mwyTs. o e ' :
.. Cxopmcreo mpyx ramaxtar Goxburos. HMa orpoMEMX ReBTPaALHEIX
mapooSpasEEX CIYMEEEN IPEHMYINECTEOHHO MKOATHX -KaPIHKOBEX
8Be3j] — Aep TANAKTHK — BEIXOJAT HCTHOANECKUE coupaneobpasante
spesiEnie BerBH. Ha BeamKosenHmx HOJaBHO NONYYEGHHHX IBETHHX
gororpadusx TYMaHROCTH AHAPOMENE, B OTIHTHE OT MKENTOBATOTO
NeBTPaXLEOTO HANPR, £ BeTBE BHIAAAAT roxyGopathimu, Tak u
JOIIKHG OHTH — B AXPe B OCHOBHOM COCPEAOTO9EHb MelTh¢ $BeaIHl
reEna Ramero Coamna, a 8aTo CHAYST, OUePTAHNHA CONPATLARY BET-
Beli CO3EANTCA ropATEMH roayfoparo-GempiMu sBeafaMH-FHTAHTAMU;
B rymanRoCTH AHADOMERH BCHHXUBAKT HOBLEe 3Be3MIbl, NEPHOMM-
YecKHM «MONMHTHBAIOT? MHOICYMeIeHRHe nNedeupnl, HECOMHEHHO, eCTh
" u Apyrue sHAKOMHG HaM KJIACCH NepeMeRBEX ssezd. B 1885 r: ram
Aaske BCHHXHYNa CBSPXHOBAS 8Be3fa, HA ROPOTHHE CpPOK CHABINAA
IOYTH CTONL e APKO, KAK MWINHADAN sBeay 910l ralawTawal - -
Buyrpy TyMmamEHOCTE ABADOMONW B BOXPYr Hee Hafimen® oxomo
170 mapoBHX 3BE3AHHX CHOMICHHE, OueHb NOXOWHX HA NPUHALIE-
" smainue Hapredi Tajapraxe agafgoruuynne obnexTil. EcTh B codemmeil
ralaKkTHKe H pPacCedAnELio 3BeSHALIe CKOIIOHMA, B Fa30BLie TYMas:

- HOCTH, B oGmaKa Mempuaimedf TBepnodl rocmpueckoit mumm. Iocwen~

HAMH BHSBANK MHOTOYHCHCHHEO TeMHE® <4NPOBANH? Ha ofmeM cBe-
TAMeMcA 8BesAEOM (oHe, XOpUmO .PpasEEIEMEe HA POTOCHHMKAX
TYMARHOSTH AHXPOMOJIHL. S S =
’ Kar n  mamelt szesgmoit cmereme, BBe3afH TYMAHHOCTH AMApPO-
MefH ofpamasorcs BOKpYr ee Anpa, Horna rosopaT o spainesdn
mopo6HoMl raTAKTHKH, He clefyeT MOHEMATH STOT TePMHH Yepecuyp
yupomerao, araxrexw, - nofofHEe TYMaHEOCTH AHADPOMONM, HeO
BPAIIAOTCH KAR eEHCe IeNoe, BAOPHMep, KAX maTedoHBAS MIACTEH-
o, Onmaxce HegpsA NBHAGHEE 883 HOMHOCTR yHoXobaaTe @ nsu-
' 403



sesmio nmauer CofHeTRoll cHeTemst. JlefiCTRETENBHOCTH EAXONHTCA
‘M@RAY THMH JPYMHA KpaiiHocTAMH -~ BPAIIECHHSM TBOPHOTO Teldd K .
«xenzepopcxnM» ofpamenweM nxamer. B Tamaxruxe yraosas Cro-
pocrs spamenus yOsiBaeT ¢ yBeJHUOHEEM PACCTONHHA OT IHeRTPa,
HO MejieHHee, TeM N0 3aroHaM Hensepa. Taxosa aums ofmaa xap-
THHA BPAIGERA CHHPANLHBEIX radakruk. [letanm sxe ee oYeEb CROM-
HH ¥ A0 KOHIA He BEIACHeHHL. . .
BoBMOMHO, uTO BOKPYT HOKOTOPHIX 2B63J] TYMAHHOCTH AHIpoMe-
e ofpAmANT¢s HACCNCHHH® DASYMHHME CYIMOCTBAMH ILIAHOTH,—
B 9TOM, B WACTHOCTH, Hac y6e:spaer ofmime # Heil 5Bea] THNA Hamle--
‘ro Conrna, Eenm TaM CymecTRYOT oWarH KEBHAMaanmil, T0, BEPOAT-
HO, ORH COCPeNOTOYeHN B ANPe TYMAHHOCTH, COCTOAIIEM K3 COMHNE-
nonobuux speas. Cpenane PacCTORHHA MY OTHOXLHEIMH' 3BEsNaMM
37IECh POPASA0 MEHBIIE, YeM B BETBAX, W, 3TO o0zerdaer cussh NABH-
“muganml, Ko anaer, GHITh MoKeT, PasyMHEe oGHTATONN AAPA TYMAT-
gocTE AHApOMENH KASHO YHe coafamu To Beinmioe xoIbNo KOCMuUTe-
'CHOTO COAPYAECTBa, 0 KOTOPOM TAK fIpKo pacckasal B «Tymannoctn
Ax_.u]’l?;:e » HAm wasectHEn mucarens m ydemmit ¥, A. Edpemos?
' 'YMAHBOOTE AHIPOMEJE OKPYKeEa CBHTON M3 METHpEX FOPA3No
MeHSIENX SBeagHMX CHCTeM, [JaBHad M3 HHX, . JLEHOTHYCCKAA Ta-
. maxtama M 32, Gmxa orxpmra eme B XVIIL 8, Ona pugsa B Goas-
mok muoxsusl pedpaxrep. Ee monepewnnr 6iH3OR K 0,8 rnc, a na-
Celdomme COCTONT IPMMepDHG M3 Mmunmapfa 3pesp, Cromb me majo-
WHCIOHH® HACeNeHHe W APYroi Kapaunopolt ramaxtuxu NGC 205,
“XeTA He pasMepaM oHa BABoe Goasmwe nepsofi. Iloxoxu Ha HEX u
OCTAALHME ABA, CIYTHAKA, OTKpuTHe Tonnko B 1944 r. Papgom ¢ atu-
MK ummmm 3Be3ANMME CUCTOMAMH TYMAHHOCTh AHIPOMENEL &
gam Maewunsi [Tyre npocro mcnommusl. Bripoues, 310 ofcTonTenneT-
BO He M@XEeT CAYKUTh OCHOBAHHMOM I CaMONOBOJLCTEBA, TAK Kak
HOIHYECTBE YiKe HIBeCTHMX HaM THTAATCKEX TAAAKTHK MCUMCAAETCA
MHOTEMH MELIHOHAMH. . . - . -
~ Tlo meroropuM HepasuuM omemxaM paccroguue xo M 31 mwa camom
Rene Gomnime, “eM JYMamu no cHX mop, m. cocrsgamer 690000 me.
Ecim #r0 TaK, 70 TYMAaHHOCTH AEHApOMeAsl —BenHIAadHiAR H3
R3BeCTHSIX HaM ramanTik, Ee nomepevmun 6mazox K 90 mume, urO
. BTpOe Gonpme JuaMeTpa Hawei raraxTaxu! : )

‘Eme Xa66x 3aMeTHI BHYTPH OTPOMHOTO, HIAPOBAJHOTO NeHTpaAb-
HOro AAPA TYYMAHHOCTH -ABAPOMONH MANEHbKOe AAPHINKO, . HIA
xepn. BEraamar kepn Kax KpacsoBataa ssepmousia 13%,2, Ilo cy-
mecrey e xeps M 31 noxox Ha HCIOABHCKOe H OU6HL HJIOTHO®
mIaposoe 3BesjiHce CKOONeENe nHaMeTpoM 14 cB. JeT M Maccoil, B He-
. CKONbRO COTOE pad mpesocxonsmei maccy Conmma. Hepm mpamaerca

BOKDYT OCH, 3aBepuiaA TOXHEE oGopor mpumepno sa 300000 zer.
Jlo6onmrro, ¥To KepEOM OfMegAeT H ONHH. H3 IMABHWX CHYTHUNOR
M 31 — ramaxtara NGC 205. Ectp RepH # B ApyroM cmyrHHKe Ty-
MAHHOCTH ABApoMexs — ratartuxe M 32. '

Ho-sagasony, KepHE — HeoTHEMJICMAA NETANb CTPYKTYPH MHO-
" rux speaarx cucreM. B nameit asakthKe TaKKe HAIUIM Keps. ABa-
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MeTPOM OKONO TPEX CBTOBHIX Jef, B USHTPE KOTOPOTO ecTh ‘eflie OHO
aMOe MANEHbKO® AAPHINKO, BHIMIAKAICE Kax ovenbh APKHEE TOUed- -

Buii sseagoolpasEtll 0GBeKT.

‘Tipapopa KepHoB meacHa. BoawoHo, 910 HMEHEO - OHE. CHY/KaT
rAABHIM HCTOMHAKOM ARYHBHOCTH fAAep TaiarTHke. ¥ Hameld T'a-.

JNAKTHRE 5Ta AKTHBROCTH clafasm: W3 ee mygpa BHTeKawT ofraxa Bo- . -

-nopoAa ¢o ckopocysio oxono 150 xu/c, Ho B HeGOMBIIOM KOAMYECTED

" (mpumMepEO opaa Macca Coxnna sa ron!). B ranexrakax CeltpopTa u

LpPYT®X NEeKYAAPHHX .SBOSNHLX CHCTEMAX AKTHBEOCTS fAZOD {a Momxer
GEITh, MMEHEO KepHOB?) BECPABHEHHO BHIIIO. T S
B cospeajuB AHIpOMERH €CTh omje OJMH SaMevaTeNLHEH obn+
eKT — TpOfiHAA 3BOsfA Y, HAPAHHAA APAGCKEME ACTPOHOMAMH HMe-
genM Anamax, IjapHas, KeATag ¢ OPAmMeBHM OTTeHKOM gmespa 2°
myeeT Ha paccroauku 107 coyrEmk 5", CoyTHek — ropadas. roiy-
" GoBaTam 3Beafa — B CBOW OYEPERs COCTONT H3 JBYX 3BO3, pasze- .
meREEX paccroamuem B 07,3. Ora mapa, HecoMHemHO, PusmacKn
BBREMOCBA3aHA — B HOll NaBHO YA obHapys;xeno opSuTaneHO® ABH-
menge ¢ mopEomoM B 56 ser. PaspesnTs ee B WMIKOABHHE TONECHOME
He YAACTCA, HO 3aTO TePBaf NApa DEeKOMeHIYeTCA KAK KpPacHsan
JBORHAA 3BOSJA C D3RO BHpaXeeHEHIMH (U1, KOHOWHO, YCHACHERIMH
duanonoruvecknmn sdPerTaMu) pasIHIHAME B WBETO KOMIOHRHTOB,
Becrua BOSMOMEO, YTO ¥ 3Ta napa — QuanTecKad, HO -3aMETHTH Op-
GuTanbHOe APUMEENe MOKA He YEANOCH, " . .
3pesna AnsMar H ce JBoliHol cnoyTHEK BEChMA AadeKE OT Jemim.
Hac paspesnser 125 mc. a I
WUurepecua spesfia o AngpoMesst. ITo — DepeMeHHan EOUIBECT-
Hore THNA, MEHAWMIaA Gueck B mpeaexax-or 3°5 no 4”0, Cyan me
CHeRTPY, 0 ABIPOMEAH COCTONT M3 ABYX rOPATHX 3Besl, KpYy/Ramsx-
. ¢# BORPYT obIIero HMeHTpa Macc ¢ mepuofoM, GamakmM K MONyTODa:
CYTEAM. g ; :

ITepceik

e
i

Ha crapummmx 3sespuux Kaprax Hepceli maoGpasmen » BORHCT~
BemHOH mose. B npasoii pyKe OH NEP/KAT BHCOKO JaHECEHHEHIH Med,
. a B Jesoll. — crpamHyio roxoBy, Meiyssl. Habaonan nebo, apabm »
CpeHMe BeXA SAMETHIH, YTO ORHH rias Meayaw 3acThin B HeHON:
BI:Ked, a BTOpoil... BpeMa or mpemenn mnopuurpaer! ITopaiemmste,
OEE HasbadH METAOmEE rzas Mexysu (om jxe - sBeaga [ coapesgus
Tlepcen) «ABABONMOM» MaM FO-apaGCKE ¢AATONGMP.. .. , . - .. 0.

B Esponme HEa NepeMeBHOCTh AATOIA BOEpSME OGPATHT BEHMA
uuo eme » 1667 r, uTaNbAHCKEI acTpoHOM U MaTeMarHi MomTanapu,
~ Emy, mpapna, He YAAAOCH BHACHHTE BAKOHOMEPROCTH HaMeHeHES
Guecrka Anrons. Chenax aro yme uapectEsit maym [mom I'yapain:,
C 1782 no 1783 r. 0H RAMKAYK ACEYK HOTH ONEHMBAA GHeCK ANFey
WA, U eMy YAANOCH YCTAHOBUTSH CTPOTYIO. HEPHOIUNHOCTD B (I, Mo

rapamany rrasa Mepysw, Ta L gew
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. Ha oporamenHH ABYX ¢ GONOBUHONR CYTOR AATONL COXpAEGET He-
naMenAnM croli Gmeck smesgm 2™,2. Ho moToM B HpomoOMiieRue mMOYTH
Renarn wacos Omeéck ero BHawame yMeHBmaeTea no 3™,5, a saTeM
CHOBA BO3PACTAET N0 NOPE/KHETO SHAYCHAA. I[pouemy'rox BpeMeHu
MOIRAY ABYMd UOCHGOBATENLHEIME MEHAMyMaunu Omecka 9r1oll mepe-
‘MerEoff 6musor x 2 cyrRaM 21 wacy (0 COBpeMeHEHM JAHHBIM, no-
pnop Aaroas papeH 2cyThaM 20 gacam 49 muryTam 02,50 CORYRIH).

Tygpaiizx srEM He orpammumaca. OR. Asn coBepMeHHO HOPABMIL-

oo ofvacHenme mepemennocTn Axaroad: «Eeqm 618 He Gmno eme -
CIMINKOM PAHO,~ OELEET OH,— BHICKASHEBATH .cO00pa/KeREA 0 HpHIH-~
HAX UEPEMEHHOCTH, # MOr GH NPOANONOMHT, CYMECTBOBAHE®

s g 2 W & ey Gomsmoro Texna, npamamﬂxe—.

f i —T— a3 roca BOKpYT A.uma...».

& ’ ' Oxono” fByXCOT AeT Te-
. | amansHan poragxa I'ympafi-
| ¥a ocrapazacky Jmme rEmO-
treaoit. Ho B 1839 r. ®
cnerTpe Anmrons Obiim 3a-
MEUCRH IePHONHISCKRE CMe-
- mMeEMs CHEKTPAABHHX JH-
47 a5 0 nmuidl, OpHYeM HOPHOX DTHX

" Pt cyemenuEk B TOYHOCTH pa-
Pdc. 41, Cxema nsmemenna Oaocka Aarona. BeH [ePUONY MSMeHeHMAN
6necra, Tem cammm Gmno
OKOHTATeNLHO JOKABAHO, 4T0 ANromh — CHeRTPAIbEC-ABOHRAA 8BE3[A, °
a_ xonefamma OGrecka BHSBAHH nepnomecnuu BATMOHHEM CHYTHH-
Rou ‘TAABHOK 3BO3NEL
© Anroms — mepsas aa-menno-nepeuennaa BBE3JA, . oﬁnapyme:maa
genopexoM, Cefivac TaKoro THUA 3Be3[ HaBecTHO 6oliee JeTHpeX Thi-
. ¢a4. BoonHe ecTeCTBOHHO, 1TO H3 HHX JAYJYme APYTHX HSY16H ANroib,
Mu smaenm of oroit spesge MHEOro MOGONKTHOLO.

- Ha pme. 41 npencrastena wpupas maMeHeHHA Grecka «ALABONNL-
crolly spespghl. [l HeNOCBAMEHHOr0 B TOHKOCTH “ACTPOHOMHTOCKHX
" 'BeclexobaHEit OHA MANO O UM PACCKAIRET. ACTPOHOMY e OHa mpex-

crapiserca HeoOuvaltmo Kpacuopeumeofi,

Bu, mampusop, saMenaeTe, YT0 MEXKAY ABYMA IMADHWME MOHEMY-
MaMy «rayOmnoiis 3 1™,27, ecrs ropasgo Gomee Meammii BTOpEUHBIA
MBEREMYM, [na rasse on meomytaM (ero srayGumas» mcero 0™,06),
HO COBPOMENHLIME MOTOJNSMH ACTPOHOTOMETPHH BTOPRUHEIE MWHE-
ityw m ofmapymen, # npomeper. Ho ecis on ecrs, sawdT, CHyTHEK
Altrora He cOBceM TeMHHN, a eBoTAmMiicA JIB MeHee APKO, WeM

. rnamEad spespa. Torma Ba wpiusoli wamemefins GmecKa - oTpassres

008 SaTMEEEA: W KOTAA INABHAH 8Be3Ja SAKPHTA WACTATHO CHYTHH-
KoM (raapmnit MummMyM), ® ROrfia caM COYTHEK SAXOAET 84 IiaB-
Ay spesny (eropmummit mimmmym). M B ToM, ¥ B Jipyrom caywasx,
npapna, B pasEoR cremennm, ofmulkt Gaeck cEcTeMH yMemBmIaeTcA.

BesoTpstécs spumarexsmee 3 puc. 41, Or raapsoro no mropnu-

HOTQ wma B ofparHo 6Gneck AJNTONA HECKOABKO MeESeTCA:
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KpHBan GlecKa CHaMana MAST BBEPX, a4 NOTOM, WOCHS® BTOPHTHOTO MH-
HEMyMa,— BHHS: JT0T TOHKHE adeRT HaaMBASTCH «adperrom ha-
sel», Jla, aHanorma c Qasamu Jlyaw unu, eme Toxuee, ¢ Gasami
BEYTPEHHEX HJAHET 3jeCh HAIHIO,- T'napuas speana oceemiaer Gonee
.voMEHIE CHYTHAK, H HA HeM {HeCMOTPA HA ero cseyenne!) BOSHHKANT
HenpepHEBEC MeEmomuecs §ash. Ws-za »Toro, ¢Tporo roscpsd, .He-
NpePHBHC MEHAETCH H Grecx Anrons, - ' ’

- OrpaEMYeHHEe PAMK# 570N KHWME He HOSBONAIY HAM OCTABO-
pATECA Ha Apyrux Tomkux sddexrax, oTpaRanInuxci B KpuBOH H3-
MeReHHA OaeCKa SATMOHHBIX HepeMenubx ¢). SaMeTUM JMIUE, 4TO
VIR BBeSA. THTIA AJNTFOXH YAAeTCH OTpeNeINTE He TONBKO OPOUTE ROM-
NOEeHTOR, HO H- MX pasMeps, Maccy, MIOTHOCTH “H MBOTHE® - Hpyrde
cpoficTBa., BOT, HAIpAMEP, -TOABKO HEK0TOpHe noapobHOCTH 06" AJl-
rofe; riaBEas 3pesfa — roxyGopaTo-Gemmili TEraET G -TeMmIeparypoi °
nosepxEocTd oxoso 15000°. Ee momepetnur pasen 5800000 xm
(y Commna — 1391000 xm). CHyTHHK HECKONbKO MEHBIN® (amamerp
OKONO 4 MIH, KM) B XONOfHee. H6 370 — caMas HACTOAMAR JREATO-
‘parTas 3Be3[a € TeMIEPATYPOH MOBSPXROCTH OKOXO 7000°, wro ua
.4000° ropauee TeMUePaTyPH nosepxsoctd Hamero Commna. Hempas-
Aa 70, TOpasuTeNbHO, WTO Ha TaKofl OCHGNHTONbHOH IOBEPXHOCTH
-mpospaserca «odderr daanir? ey Qo 2 .

OfpaTRTe BHEMAHH® W Ha ADPYrod $axT:. pasENIA TeMTIEPATYD
- 'B HOCKONBKO THCAY TPajycoB BOUJNHE JIGCTATOUHA A COIAMMA TAKO-
ro «afipexra SaTMeHAA», KOTODEUE JIerko ofHApYRHUBACTCA MAMe
raasoM, Ges Kaxux-iEG0 fONONHERTENLEEIX doTOMeTPHYECKIEX  TIPH-~
Gopos. _ Lo Co g

. PaccTofHMe MeAIy IeHTPOM Anronz u ero gonlee XOJOXHOTQ
crnyTERKa cocrapuser mouri. 40400000 xx (gt CpaRHeWHA HATIOM- -
HEM THTATEN, uT0 pammyc opburs Mepxypus Gimaok K 58 MuaB. KM).
Op6HTa COYTHHKA OTHOCHTeALHO FIABHONE  3BE3ABRl M. KOMITOHEHTEL.
cucrems {cpasmmrenpso ¢ CoxameM) maobpaenH Ha puc. 41,

C momompio ofobiiennoro’ saxona Hemnepa BHUUCIEHH MACCH
obenx smean. COyTHMR BEMeeT TARYI JKe MACCY, KAk Cosmnme, a rias-
HaA smeana — B 4,6 pasa maccmpmee. JI Ta M ApYraA 3Be3NA BOCEMA
paspesensl, CpeflEe MIOTHOCTE AJIrONs i ero CUYTRARA (mo ormo-
. mesr®© K cpexmelt nxorsocrn Coxmng, npnHATOR 33 eUHUNY) pas-
mH coorsercreenno 0,07 m 0,04. S o

TlasHo yie OhN0 MOMMETEHO, UTO MEPHOT wameHenns Guecka -An-’
rons HemocrofEeH. Menserca OB X0TA E B He(ONBIIHX IpPOMENax,
HO 0BONLHO cXOEaEM obpazom. Toxbko He/laBHO yCTAHOBISHA HpH-
WuMBa 3TOTO ARIEHBA: OKASHBAGTCHA, YARBATE/LHAA ¢IBABOJILCKAAD
sBeanta He ApoftEan, a Tpodmaal ¥V Auroin ecTs eme OLUN, Gouee -
JajteKii CHYTHEK, 3aBepInaiomui o6opor BOKpYr riuasmHOli 3Be3gul
sa 1,87 semmoro rojia. Ilnockocrs ere opbUTH pacnonoseHa TAK, ITO

%) IoppoSmee cu. B xu: Ilapemaro IL Il. «. Kykapxum B. B.
TepeMoRHLe 3503TH H HX mabmwoaesna.— M.: Tocrexmapar, 1 B Hece-

puu B, Il HepeMenELie 8Bes{il ¥ HX mabmiopenne.— M.: Heayka, 1080,
- 101
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saTMéRuidl op- He suasmpaer. Ho B WUBNOHES AJITONS B €r0 Lepporo

CUOYTHHKA BTOPOH CNYTHWR DHISWEAET BOIMYMIEHHA, KOTOPHE o CHa- |
3uBaTCA 8 koncOannax mepuona. Bor xax meobwver noaMurEBaks- .
mmii ‘raas Meaysm — cnexTpansmro-rpolinas n SaTMeHHO-NepeMeHNAN -

n an?ogga. A.uml b, paccroanme or Comana a0 Kortopolk cocramas-
er ne, ' - .

W3 aprEx nepemenmnix cossesmun Nepcen ynouamem eme SBeafy
p. Ira. kpacEas - XONOKHAA 3BeSRS — NOAYNDAaBHALHAR TePOMEHHAM.

Pac, 42, Paccennnste apeagmsse cronnenus % a b Tlepces,

‘Bueck. ee xonelnerca » mpepemax or 3*,2 nd 3*.8. Hosourmo werxo
- Hamegaerca mepmon B 33--35 cyrow, ma KOTOpHIi, ODHTH MOXeT, Ha-

KINBAKNTCA ROATONSPHOXMIGCKHE KomeGanus Glecka ¢ nepuomom

oxogo £100.nmeit. . - )

Ha noanyru wmesmny spesmamm o Ilepces w 8 Kaccmonem maxo-
JBICA ONHO H3 KpacHBOHMUX pACCRAHEEIX 8BeRNHAX CHOMICHHR.
Inas spech BujnT DPONOATOBATOS, NEDPABANLBEIX O4YePTAHUHE CBAT-
a0e. uATHRMEKO. HanpasbTe cloma Texeckon m npm MaloM ypemmue-

HHH BH YBHAHTe HRIYMHTEABHNE 0O KpacoTe poit sBesn. Cormm.

"RCKPAIEXCA TO9eK GeCHOPAKOYHO YCOHBAOT NONe 3PCHHA TONSCKOTA.
Cpasy smaHo, yTo cKomienBe mBofimoe, B HeM ecTh ABa OeaTpa cry-
memua gaBesy. Ilostomy omo um obosmasaercs -asyma Oyksam:
¥ 2 _h Tlepces (pne. 42). .

.- Xora o6 CKOMIGHUA KAKYTCA ONNHAKOBO YUAIEHEHME OT Sem-
a#, Ha caMom. mene ora-He rar. Mo cromwtemma h 1900 nc, o ckom-

_genua y 2000 uc. Jimmefiunie monepevEBEm EX DOYTH OHEAKOBELL
V1 . C - . Lo )
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¥y h 17 nc, y 4~ 14 ne. H3 aprux paccesmEMX SBe3AHMX CHOMIe-
Hufi 9TH ABa — caMhie MHOrOUHCIeNEsle. B cxonnemme h »xomar
oxoxo 300 amean, B ckonnemHe ) — oKomo 200. Kar yite oTMevanoch,
3BE3AHNEG CHOMMOHHA HpeAcTAaBXAOT cololi He caydaiiHo. BCTpeTHB-
mHecd B OrpaHEYeaHofi 06NACTH NPOCTPARCTBE TPYNNN 3Bean (Bepo-
ATHOCTH HOpoGa0re CcoGHTHA (AM3Ka, K BYA®), & Co0bumiecTB0 oGBeK-
ToB, 06pasoBABIINXCA COBMECTHO H3 KARUX-TO AO3BEIABIX dopu .
MaTepHn.
THH COBCTCKHH acTPOHOM &KdA. B A, Aubapuymar eme
. » 1947 1. norasa’, 9YT0. HEKOTOPHE U3 IBE3AHMX TPYRN, TAK HaskBaE-
. Mble seesdnnie accoyuayjuu®),, EMET B HOCMEUeCKHX MacmTabax .
OvYéHB MaJZN@ BO3pAcT, 1O ecn, HEaYe roBOpd, 9T0 HpouUecc 3Be3NR0-
00pa30BaHNA DPOJOIKACTCA H B HACTOSUIYI BIOXY. -
3aMezarexpHo, 94T0 Kax pas cxomnemua ¥ @ h. Ilepcea asaawTca
' NeHTpaAbHEOR 9acThIo, cH0e00pasHNM «EApOM» . oxEOK H8 HanbGonee
H3BOCTHHX 8BOBAHHX acconmanuil, B KocMAYECKHX ORpPeCTHOCTAX
ITHX CKOIJIeHHN HA pacCTOAEHMAX, MOXORAIIAX JO ASCATRA KiaMer-
. POB HA;KAOrG H3 HOX, OTKPNTO CPaBBNTeAbHo MBoro (75) cBepxru-
TAHTCKHX TopA4HX ape3]. Takue ameamnl Boofie penkocrs, a ofibenn-
HeHAe WX B CPABHRTOJNbEO HeGOXBIMOM 00LOMO NPOCTDAECTBA HEKAN .
. He MOMeT CUATATECA Brpoit crysas. Crywaiinas BeTpEYa 75 sBeax
B 3TOM MeCT® HAIlero B3BE3XHOI0 FOPOJA ¢ ero ‘HacejleHHeM B
150 vunruaphon comun croib e HEBEPOATHA, KAk ciysaiinan opmo-
BpeMeHHAR BCTPeYa 70 SHAKOMHX Ha yawuax Mockew nxm ppyroro -
nono0HOTe TOpoaa.
3uaunr, acconmanua B Ilepcee (Ka® W fpyrEe sBeZREMe acco
OHAUHE) — 310 TPYIOA COBMECTHO - oOpd20BaBmMAXcA 2Besl. Ecan
AcCOUMANEA COCTOHT B OCHOBHOM N3 . CBEPXTHFAHTCKHX OUONL. TOPH-.
iy seesf, oHa Maawupaerca O-accommanmeli. Hnxa Q-accommammii xa-
PARTCDHO, 9TO. B CBOSM COCTABe OMH HMEKT OIHO HIN HECKOJLKO
«Afeps, UPAYOM POXb. NOCIEAHAX HACTO UCHOIHANT paccesHEe
SBE/IMEIO CKOMIEHHNA HA ropadnx speaf. Hax pas taxmma «ropaum-
ME» CKomNeHHAME n aABaAlTCcA ¥ B h ITepces. B Hepcee. ecrs emeo
oxma O-acconuanpa, rpyomApyIOMAACE BOKPYT ¢BepxraraBTCKoli ro-
paveii ssesas {. B cocrap acconuauuu BXOAHT H CAMA BTA SROIA,
u Helonbmioe pacceAnHoe SBesgHOE . CROILIeHNe, pacnonomenﬂoo
p6MN3E DTON 8BESANL, :
Bropas O-accomuanua » Ilepcee, umm Tepced 11, mm 28 YCIOBHO
ofoaHawamT, MANOTACACHEHE® uepaod. B nee. on,un'r Beero 12 ssesn,
B TOM YHCIe H OUeHL ropavan.Oenaa seesga & (reMmeparypa ee mo-
~ pepxHocTn Gmmsxa K 30000°). Ma smespausix acconmanuit — 9o o8-
man Gmmexad. Paccroamme mo mee Beero 290 ne, Paamepm (» nap-
THHEOH m:ocnocm) 50 ne X 30 we.

Smmnammmmmmmnmmommm
mto—iwm)pacmomenmmommnm mcpaummo
peABoro TEOA,
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B 1953 r. romnanackufi acrpoEoM Buaaay OTKpEI, UTO, 8Be3NHI,
cocrapamomupe accommamuio Ilepceidt I1, pasberawrca o Bce cropo~
HH OT ece HeHTpaasHo# gacta. Ilocmorpure Ha puc. 43, 3meck mora-
sara accounanus Ilepcelt 11, Hanpapnemwe ppmmemnit apesn ygaaa~
10 CTPeRKAMH, & AAMHA ITAX CTPONOK COOTBETCTBYET IMYTH, KOTOPHIX
npoiiayT 5TH 3BesaH HA Hele sa Gmnkafimme 500 000 mer.- .
) IIo cueexe Baaay, cpeamaA :CKOPOCTH pACIIMPeHHA ACCOMEALHIT
Hepceit 1T Gauaka k 12 xu/c. Ho TOrma HeTpyAHO HONCYHTATH, 4TO

Prc. 43. Beesanas accommanra Tlepced I

4,3 munmHOHA JleT HABAK 3Be3[KI acconmanun OHIA COCPSNIOTOTERH B
OueHL MAJNOM, NPAKTAYECKM B «TodeyHOM» ofbeMe mpoeTpaHcTBa.
Wuave rosops, accommanua Ilepceir 1I Bosmukaa mpumepno 1,3 mma-
auona Aer Hasaj. [nsa sBesy 910 cpox oveHb Maasii., Ecam cuuraTts,
YTO TPOACIKMTENLEOCTL FXUIHN 3BE3]| M3MEPAETCA ACCATKAME MUJ-
AnapaoB Aer, TO seeansl accoumanau Ilepceir 11 — OykBannrEo HoBO-
poxuenHNe MuafeHns:, B Macmrae cpepmeil NPONONMHTENBEOCTH
wendosevecKoii sxuasau (70 Jer) BoapacT 8Be3) ACCOMHANMM COOTBET-
CTBYeT BOSPACTy ONHOFHEBHOre Miaamgemual .
Hanpasere GHHORNL Ha 9TOT y49acTOoK HeGa, MOCMOTpPUTE HA OTH
HOZABHO BOSEMKINMe 3Be3Zk! M He BHIWM HU B OJHH TeAeCKON TeX
Tell, KOTOpHEe MOTAM 0Ll CYATATHCA «POTUTENAMHMY BBeSIHHX acco-
muanuii, Axax, B. A, AMGapuIyMAH NPHABOANT CepLesHHE APTYMeHTH
B HOAL3Y ‘TOrO, UTO BTH IOKA HEBeloMHe W He BabmogaeMpe HaMH
<10SPe3NHNE TeAar OPH MAABX DPasMepax AOMAKEH 00aafaTh KOIOC+
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CATPHHME SAMACAMM SHEPIMY U JyAoBRmEHOE maorEccTH®. IIo Hewo~ -
TOPHIM pacueTaM KYCOTeK «J03Be3IHOTO BemecTsas 06hemoM ¢ Gymaa-
BOYHYK TONOBKY JNOIMKOH HMETh MACCY B COTHE THedd rTomml Bor
KakHe Heo0HuHEe oﬁ'bexm. 6HTH uome'r. TanT B cofe cosBesqHEe
Tepcea *).

b

-

- OBeR

Coapeanue OsHa 6énmo umTepecHEME ofnmextamn. Ho : agecs
ecTh HOYTO, GeayclIOBHO, 3aCHYKABANINEGS BHAMANNAA, .

Hna cossesnua OBHa xapaxTepHa TpOdKa 3Besf «, P, ¥, BEAEAA-
WIMaAcA Ha OKpY:RawomeM, GegHOM ApPKEMA spesgaMu (hoHe. 3Beapa
§ — Pusnvecran npoitman smesmna. Ofe cocTaBNAXINEE MOXOKH APYT
Ha JpyTa. 31'0--ropn'me Geno-ronyGmne apeamu ¢ TeMnepaTypoil mo-
wepxHocTH oxouro 11 000°. Yraopoe paccTogHHe MeKIy HEHMH DPABHO
.87, B moToMy 9Ta napamnemnn 00BeKT fade ANA IKOXBHEIX
TeXeCKONO0B, '

Hpeseuareasuo, aro y¥ OBHa — nepBaa oGHADYXeHBAA B Tene-
cKon fmpoiimag asespa., OTKpHI ee mpolicTBeHmocTh eme B 1664 .
smamennTiii usux Pobepr I'yk. JlobonuiTEa ero sammeh WO 3TOMY
. moBonmy: «f1 samerwn, WTO OHA COCTOMT H2 ABYX MAJNCHBKHEX BBE3N, .
odenn Oamarux Mempay cofono. Homobworo smienns g By paay eme

He 3aMewaN HA BoeM Hebes,

VinTepecna Tax:Ke msoiimam spesua A Onna, cocToAMIAn UB 3BEAN
- 5™ @ 7™, paspenennnx npomexyrkom s 387, C 1781 r., xorga smep-
BBl Guito H3MepeR0 BIQHMHOS PACHOIOMCEHNe HTHX 3BE3N, OHH OCTA-
I0TCA HONONBHHKIMA OHA OTHOCHTOARHO Apyroit. Ho ofe oEHmM XeraT
B OpOCTPAHCIBEG B OJXHOM HANDPABNOHHE ¥ ¢ OAHOK CKOPOCTbIO, ITO
BpAJ JH ABIAGTCA NPOCTHM COBIAAeHmeM. B Tarkmx cayiaax mpmus-
T CYATATH, IT0 OPOHTANBEOe JBHKOHHE JBO3A HO3AMETHO H3-32 KO-
JToCCAMBHOA HPOROIAKNTEAPHOCTH NePHONa ofpamenus,

Tpeyroatanx

B 3ToM MaleHBKOM COSBOSTHH, HACTATHBAIOMEM Bcero 15 smym-
MHEX HOBOODYIBeHHBM IJIasoM 5Besjl, BANHA ONHA H3 CAMHX GIHSKHX
X HaM H. HAHGONee MBYMEHHHIX raakTiK (M 33). Hcxars ee mymao
nmpaBeé o TpPeyrodbHHKA B HANDABTEHOH HouTH B g An,upomenu—
asesne Mumpax (puc. 44).

IIpenynpesnaes- ¥HTATONA, Y0 Taxakrarky M 33 yempers -meder-
o, Xora mocne TYMAHBOCTH AHADOMENH 9T0 CAMAH APKAH TAJAKTH-
xa (ee cyumapumili «pmrTerpamnEniis Omeck paseE ONECHY 3Bes[K

6",2), nosepxmocrEax aprdcTs M 33 mama = naﬁmna-ra op cromt
TONBKO B CAMBEe TEMHEE BBBBREHO Ho‘ﬂl.

R | Ilonpoénee cu. B wE! IpoGmemst . cospesennoli KocsorommE.— M.
Haywa, 1972 )

ﬂl



B mKomsEL TeMecKom B YBEIATE MANUMBKO® KPYIOe CBETH-
meecA NATHHMEKO. JaOMENTE, UTO B STOT MOMERT BANI TIa3 BOCOpU-

BRI AyTH, DOCHAHENE 910l

cucremoit 2 300 000 xer masan!

pagerol (xorr B cocepmedi) apeapmoil .

* - Ha xopommx d{ororpaduax (puc. 45) ranmaxtaxa M 33 ouwens
spderrna. M ee maGmonaem nowtm «nzamma», ® HaMm Xopomo
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Pyc. 44. PacnosomenHe Ba Ree TymannocTs M 33 8 Tpeyroam:me.

HOCTYIHM aaA 060speERA ee CHMpANbHME BeTBH. ONH DASBHTH o~
Pasgc mONHee, ek B TYMAHHOCTH AHAPOME/M BIE y Hamed I'ajar-

THRH,

Coorsercreemno Memnmmil ofnem .saEmmaer m agpo M 33.

Tanskraxe 3 TpeyrornEEke 1o cBOEMy NONEPEUHERY NOITH
BTPO® MeHbIIE TYMaHHROCTE Annpomenul, OHa HACUNTHDBAOT B ChOeM
cocrase mpamepre B 100 pas memsmee Kommvecrso spesy. Cpeng
HHX 'OTKPHTO HONCOTHN MNepOMEeHHWX, rIasEn ofpasom uedenn.
Ecrs TaM rasossle TyMaHOCTH, IO CHEXTPY BUOIEe HANOMEEAKXMEE

- HamI®

STATAKTHROCKHE?,

B saape,

NO-BHIUMOMY,

COPPOROTOTEHBI

rAaBHEEIM ofpasoM ropsune 3Be3fnl, YTO OTAMYAeT M

33 or Tymam-

. HocTH AmppoMent: u Eamero- Maeumoro ITyrm. . -
. Harepecto, 910 Ha Pororpaduax, cHATHX ¢ ®Y.
raxakTura M 33 namerca «pasmasammoifis, cosepm

ACHRIM, PRALTPOM, -
eRAE0 NoTepaBImed

CBOI0 CHNHPANLAEYI0 CTPYKTYPY. 10 B Ee YAMBETONLEO — CHUDAIH
COCTOHT H3 FOPAMX 3BeSjJ, MATYYAIOIEX . «roAyGOBaTHE» .AYIR ©
Mool ANMHOK BOAMM, & cepmveckuli «OpeO» BOKPYr CHMPAALENX

ranarrux (B ToM wncwe n M 33) Bxmouaer B ceba
142
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#HX rEraBros, OER-10 W CO3JANH CHNOIDEYO Byals Ha (OTOCHHM-
KAX- ¢  KpacHuM (QUALTPOM, 3aTYIIEBaB OTHM COMPANbELIE
- B ramarrere M ‘83 mmoro mocumweckofl mEAM, KOTOPaR vacTo
AMeeT OGAMK TeMEMX <KaHA/MOBY, ITH ¢KaHAAKY B HOKOTOPHX pajio-
max M 33 (xax u 2 M 31) pacnaganorca ma memouxm HeGompmmax

Pac. 45. ®otorpadun mamnn-ﬁ 33

IMAPOBHARKX TyMaHHOCTeH, IpEYeM MEOTEE CTYNICHHA CBePXINIaHT-
CKHMX 3Bean H HNHUIE EMewoT cxogaste dopusl m pasmepu. Hesowsuao
OPEXORET HA YM AHANOPHA CO CROINIGRHAME TT00YT, ROTOPHO BENHM
» nameit Tanakruxe. He npomexopar au u 8 M 33 wourn ma mammux
TA3aX BOHUKHOBEHH® WCMOAMECKHX ¢IIPOTO3BE3NT» HPE CryNIeHUH
ra30BO-IMAeB0H MaTepER? _ -t :
- JIwGopuirHO, 4r0 B HeRTpe M 33 (Kak ® BO MHOIBX APYTEX CiH-
pATHEKX TAMAKTEKAX) HalileR KepH XHAMeTPOM 57, 4T0 COOTBETCT-
BYeT ero JuEEkHOMY miomepeusmKry 20 mc. - '

Puibe |

I'1asmas 3Beaga o STOTO COIBEBAMA OXHOBPOMEHHO W €ro THAB-
HasA ‘ROCTONPEMesaTeabHocTh. B  GHBORIL X0pomio: BHAHEO, WTO
o Pub — A FOPAYAA 8BO3NA ¢ TeMIEPATYpol NOBEPXHOCTH
orono’ 10000°. Ee 6meck 4",3. Ha paccromsmu 27,65 o1 mapnoif

_-i!o.lo.éu'i-eus_ o - oo 113



8BO3/l 6CTh CUYTHHR ~— TAKAS 7K TOPAMAM, HO UYTh° MEHLIIAX pad-
~MepoB spesfa 5*,2. Pasgeants 3Ty mapy B Goxbmofi mmousrsid ped-
paxTOp TPyAHO, HO NpHE GIATONDHATHHX ycaA0BEAX EAGMOOHEe Boe
K0 BOBMOIRHO; ' ' , :
Iapa . »ra — ¢Pusageckan, npuueMm nepnox oGpammenHs 3BesN’ BO-
Kpyr mx ofmiero meETpa Mace paser 720 rogam. C moMompm cHex-
TPANBLHOTO AHANHSA AOKASAHO, UTO KAMALII M3 ROMIOHEETOB B CBOXO
OYepels fRNAeTca CcOeRTpaXLHO-NpoliHoll sReamofi. Spmechk MM CcRoBa
BCTPOUACMCH ¢ (YOFReDHOM» HNW, Xydime cKasark, KpaTHoil 3peamoil.
Yernipe connma, $usmyeck: BaaMMOCBSZAHHKIX APYr ¢ APYIoM, pas-
GUBINNCH HA JBe IIAPH, BORAT XOPOBOX BOK MaTeMaTHIOCKOMH
TOUKE, HaseiBaeMofi memrpoM Macc cmeremn! M B orofi gmamewod or
HAC IPYHne 48 MeTHpex coann (paccrosmme fo Hee 40 Ic) meiicTey-
10T Te o SAKOHN HeGecHoli Mexammkm, uTo B B CoXmedHod. cHCTeMe.

. Cospesame Hura — ofimo M3 caMux xpynmmx Ea meGocnome. Omo
srapuaer B coba posmo 100 sBess, NOCTYOHEIX HeBOOPYIKeHHOMY
raasy, Rakas ms mmx camaa apraa? Bonpoe, xasamoch O, odeHh
npocrofi, 50 OTBeT HA HOI0 He COBCeM OOHYOH — ¢CMOTPS KOTIA».
Ha, B pasERle MOMEHTH BPeMeHH NOCTARIGHHEEN BOIPOC NONMYCKAeT
pasarie oTBeTH, M CeKpeT. 3TOro' CTPAHHOTO MOMOMEHHA SAKINIAET-
¢ B TOM, 9To caMan spran {(mHorma) smesga cosseamun Hmra ommo-
BPEeMEHRO ABNACGTCH NepeMeHHON BBO3MOH, L

- Bnepswe aamernn sro cospeMennmk lasmnes u -omum #13.ayTmmx
saGmopgareneli rolt smoxu Jlasnn @abpansyc. OTRpHTHe MPOESOMIIO
coBepHIEHEO ciayuaiino, Ytpom 13 asrycra 1596 r. Qafpmmuye sa-
mamadca HaGawopmenaamMa Mepkypua., Teneckomos Torga eme me Goi-
xo, ® Padpamnyc cobmpanca uaMepHTh YriA0BOE PACCTOAHHE OT MiIa-
HeTsl 7o 8Be3fm 3™ M3 coasesyma Hera, Pannmme om sty 8ssesmy
HAKOTAA He BHJEJ, He HAINEI OH 66 M HA 3Be3AHHY KapTrax B Ha'
3Be3REHX raobycax TOre BpeMeHH, BmpoueM, m Te m Apyrme Gmm
HeTOYHH, M IPONYCR KaKOK-BHOYOr He oYeH» HPRON SResgw He
ABRIANCA HCKRIOYeHUeM, * . : .

Bee e, Gynyur owemb axxyparHEM HaGmopareney, DaGpummyc
NpHHANACE CNeANTL B4 HeBHaKoMoil apeamoil, K Kommy asrycera ee
" Oneck Bospoc mo' 2™, HO moTOM B CemTAlpe sBesma mofunexia, a B ce-
penrHe oKTAlpa m BoBce mncuesna, B mommoli ysepeEHOCTH, 4uTO
910 — HORAA 8BosNa, momobHAA Toit, Koropyw Habimoaax Tmxo Bpare
B 1572 r., @abpaneyc npexparan HaGmomewma. HKaxomo me Grino
ynusaenme (Qafpunuyca,- KOrAa COYCTA TpHHEAmUATE Jer; » 1609 r.,
- OH CHOBA YBHJ6X YIWBHTEILHYI0 BBEBIY : - .

K cepenune XVII 5. 6ni10 OKOHUATENBHO YCTAHOBNOHO, MTO Bara-
FROYHAS 3Be3fia M8 COSBESAMA Hnra — nepeMeHHAA SBESAA © OUeHb
- BAMHEBM .JIePHOXOM H3MeHeRHx . Onecka o Goapmiolt ammanryagoit.
Tax Omaa snepprie 3 Eppome OTKpHTA B DOTHOM CMEBICH® CAOBA
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nepeMeHHAA 3Beaja, Bosraapmpriaa cobol ocolunil kmace doaszone-
puoBuneckux TepeMemHsix ssesy. Eme Iesenmii Maspax HeOSHKEO-.
BeEHYI0 sBesfy u3 cosmesmua Kura «Ynusureapmoii» mam ¢[luBEOi»
(mo-marerEm «Mupar). MomEO ¢ YBOPEeRHOCTBIO CKA3ATH, O $usn-
qeckne cpoiicTea Mupu BooaEe OOPABAHBAIOT €¢ HAIBAHME,

Mupa Kera (o Kura) memser cBoit Gmeck B mpepesax or 34
mo 9*,3. HHaue roropa, B MakcuMyMme Oecka OHA OfHA M3 CaMBIX
. APKHX 23BO3]J| COSBOSHHA, & B MHHHMYME . :
- HOOCTYIHA Jaske XopomeMy GmHOKIIO
(pme. 48). R

‘QrosopuMca, = 9T0 MH YEA3AIE
cpexmde sHauenma Oumecks Mups
B MOMGHTH MAKCAMYMA M MUHEMYMA.
Unorpa me MuEpa CTRHOBHTCH 3BE3AOH

2=0, 1o ectp mpuadimeil asesgolr co- gpl. <
o .

spegxaft ‘Kura. BeiBaer m Tag, 4To B PR TR N N N O

MEHEMyMe Glecka oHa ociaGepser go ¢ 2 ¢ 4 e

- 10™ 1. He ocraerca oOTOAHHKEIM U Ie-

Pmc., 46. Hpupas Guecka

PHON — MMITL B CPOAHEM OH. pPaBeN o Hura.

.- 331,62 cyror. Or mepmofa K mepaony

_aaMeTHO MeHferca u dopMa KpUBOH | o

. H3MeHeHHs Omeckra. OTolf MaMeHUMBOCTEIO. Mupa = fpysme ROJATO-
IepUOMIECKHS NepeMeHHBle OTANYAIOTCA OT Hededy ¢ HX NOITH
cTaGUNbHHIMA NePHONAME H KPEBEIMH Gaecka. ) .

- Kax Mmpa, Tax u Bce Apyrne 0e3 MCKIKYCEHMA OepeMeHHEHe TOro
seé THIA -— XOJOJHEIe KpaCHB e TINIAHTH ¢ OYeHL HH3KOH TeM-
neparypoli mopspxrocTE (okomo 2000°). Armocdepw uX HACTONBED
XONONHH, YTO B CHEKTPAX JIOATONEPAONHIECCKUX MOPEMOHHBIX 3BO3H
B M30GMAMA BCTPEYAIOTCA TOAOCH LOTJOIGEHHA DPAINAYHEIX XHMHTO-
CKEX COSAMHeHHE (B YACTHOCTH, OKHCM THTANA U NHpKOHHA). ITH

s

.cOo(MHOHNA BOCLMA TYBCTBHTEABHH HAKE K pefonnmiaM KONeGeHUAM: -

TeMIepATYPH, KOTODHe CDasy iKe CKasuBaWTCA B KoueOamuax mH-
TOHCHBEOCTH ToONOC. VMeHHO mo droff mpauane woxefamus GuecKa
JORTONePHOTHISCKUX NePeMeHHHX B BHMUMHX Jydax BMeT OYeHb
GOIBIYI0 AMILIATYAY, TOCAA KAKk ofmee HalyyeHWe 3Be3fibl MEHACTCH
B 3HAYMTENLHOC MOHBIIHX [peNenax. _ .
B-cuekrpe Mupu 1 efi noAoGHMX 3Be8A B MEPHOMN MAKCHMYM2
Grecka TMOABRAKEICH APKHe- JURAHN . H3TyMeHHA, - NPEHAKTeMAIUAS
‘BONOpPOAY. B BéxoropsiM Merdanam. B mmmmmyme Guecka oEE mpes- -
pamanTca B AMHEE NOromenws. [oxromeprofuteckué ‘mepeMenure
TYALCHPYIOT, KAK ¥ Iedeupss,— o6 9ToM COBEDIIEEHO ABHO CBHJe-
TEABCTBYIOT TIOPHOAHYECKHO CMOINGHWA JUHME B HX CHOKTPAX.
Kax MoRHO 00DbACHETE mepeMeHHocTh MEpe H Rpyrux ssesp
sroro Kmnacca? HKorma kpacHEle TETAHTH OYALCHPYIT, MEHSETCA U
TEMIOPATYPA KX NOBEPXHOCTH, YTO Cpasy cKassibaerca (sToro- mer
y Gomee ropatux nedensn) Ha ONTHYECKHX CBOHCTBAX aTMocdep. Hpx .
DOBHIMSHHE TEMIOPATYPH XHMAYECKHe COeIUHEHHS DASNArawTrcs X
armocdepa cramosurca Gomee  mpospatHOM, © OOXONOAAHHEM
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macrynaer ofparsoe. MsbecTHasm pojh NPUEARNEMHT B TOM TOPATEM
ROJOPORHEIM MACCAM, KOTODHe B OIOXH MAKCHMYMA ONecka mHamepra-.
'OTCA B aTMOCPODY M. HONOIHMTEALHO YBEAHIMBAWT APKOCTH 8pesNH
{AMOHHO OHM ¥ [AWT ADKHe ¢IMHCCHOHEBME» NHHEE B cuexrpe),
Taroro Hamboaee mpamponogobHO® o6Bachemme YAEBHTENRMEX B8
MeHeRHE, peryaspuo mnpomcxogamux ¢ Mapolt Kura. -B 1919 r.
SRMETRIIM, YT Ha cmeHTD Mmpum RarmaxmBaerca Bropoi CHOeXTD,
DPHHAINeRAUTHE KAROE-TQ OYeHEL ropmuedi Geuoit asesne. Yermpe
‘Tofla cnycrs coBceM pafom ¢ Mupoii, Ha paccroammm mcero 07,9,
. OMA OTRpHT cOyrHEK — ropsuan speama 10”. T'mamrywo 8BesNy OR
OOX0/IUT, NMO-BHIMMOMY, B4 HeCKOAbKO coTeR Jer, Ecrh nonospenne;
10 2T0T CHOYTHHK B CBOIO. OUepefib ABIACTCR IePeMEHHOH '3Ro3NOA
-HeH3BecTHOro THma, TecHoe, 8 GYKBANLHOM CMEICEe CIOBA, coupy-
#OCTBO ABYX COBEPIICHHO DPASIHYHHX IO (PHINYECKEM XapaKTepH-
CTHRAM 8Be3[, K TOMY JKeé IEepeMeHHKYX, BechMa N0GOmEITHO. -
Mo:tno Tomsko pajosarhes, wro Hame CoNHNe He NPHBAIASHHT
K Riaccy RoATonepuofMvecKHnx nepemeHHbx. Haaywemme Mupm (8
BEAEMBIX JXY4aX) MOHACTCA OT MAKCHMyMa K MUHHMYMY B COTHH
pas! Ecau 6m cromb pesko Kome6aiock CONHeuHO®. HANYIOHHS, BTO
CKa3anoch 6u caMBM ryGuTeNnHLIM 0Gpa20M Ha OPraEEUOCKOM® MUDE
Sewmu. Bpax ap mostoMy BoKpyr MEDM E moXomux Ha Hee 9Beaj
BPAIIAIOTSA OGHTAEMHeEe HIaHETH. '
B coseeamun .Kura maiizure Aprymo 3Be3y 3.5, 0 KOTOpOH MO~
HO YTBEPK[aTh, INOMANYH, COBEPIIOHHO NPOTHBONGNOMHOS, OITO -
T Kura, monyyssmas B moclepmme rofn- HIMPOKYI H2BECTHOCTD. -
. Hailra eé mo apeapnoii Kapre He TPYQNHO. ' y
~ Tay-Kura obnanaer ouesp OHCTPHM cOGCTBOHHBIM IBHAOEROM,
3a ron ma meGocroje OHA cMeliaeTcA mouTH Ha 27. 9to BepHHI
-mpusHar GmuaocTr spesnan K -3emne. M neficrsmreanHo, v Kurta —
- opEa W3 Gmmwalimux ssean. Paccrosmde Ho Hee COCTABISer BCOro
12 cBeToBHIX .JeT. ' ' . .
Tay Kura --mextas kaprhkomas 3Besfa, noxoxag Ha HAmMe
. Connme, TONERO YyTh MeHEINe €F0 M Xoaonmee. (XOACTBO, XOTH K
- HelONHOe, NPOABARETCA N0 MAOrAM xapakrepucruxam, Hax n Coaane,
OHA, TO-BHTHMOMY, Me/(IeHHO BPAIASTCH BOKPYT cBoeli ocm {y Coun-
na 3TOT HEPHON B cpexEeM Ommaok K Mecamy). Memnay rem ropaume
8BO3MM CHOKTPAIBHOIG Kiacca A H 0oaee «paHEMX» BpAmAKTCR
BOKPYT CBOEX ocelt 0weHb OHCTPO, NPHMEDHO B COTHM pas Guerpee
Conuna. Haumnan ke - co 8mesf chexrpaanuoro Kaacta F maGirmopa-
©TCA PEIKEA CHAYOK B CKOPOCTH BPAIeHNA, ECTH COphesHLe OCHOBA-
HHA AYMATL, YTO 9TOT CKAYOK BHI3BAH BIUAHHOM nAaHeT, ofpamaw-
ImEXcA BOKPYr (olee XONONHEIX 9BOBN., JTH IIAHOTH, KAK ¥ B. HATIeN
Conmevnoit cHCYeMe, BaANE Ha cea ALBUEY® Romwo ofmero tsamaca
‘memmennn» ' (MoMemTa KOZWYecTBA ABIVREHHA), ¥ NOTOMY BSBO3HH,
BOKDYr KoOTopHx omy ofpamatorcd, -obmaganr oveHs MemIeRHEDS
OCEBRAM BPAINOEHOM. .o : :
Bor mo peem S5THM TIpRYMEAM W 3damofospeno, wre t Hura me
TONbKO PHemHe moxoxsa Ha Coxmme, HO, MOMer OLTh, BOKpYr Hee

ue -
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. 'Kymal) ysemmumBaer cpoft

- T8 MgMemeHHe ee Olecka,

T COCTOAHNE

Kpy:arca oGmraemme mramerm! Ilopospenme 910 EaCTOMEKO
€epLesHO, UTO O/{HO BPEMR DASMOTeNECKONK AMOPUKANCKEX ACTPOHO-
MOB BHUMATENLHO <HOACHIymmBaxd» t Kura, mamesch mpupars pa-
JIMOCHTHANN HamAx Aalieknx «OpaThes mo pasymys. Iloxa xocmoc
GaaMONBCTBYET, HO KTO MOXKeT HOPYYMTLCSE, YT0 910 (¢sMepHO Aeps-
Koe DpeNUPHATHe He SABOPIIHTCA KOTAA-HEGyns GaecrampEM, cos-
HRIOUAM COBEPIIGHHAC HOBYIO BNOXY OTHDPHTHOM? ,

- B cossespue KETa. ecTh €@ OANE NpUMevATONLHN 0§TLEKT ~
nepemensaan spesna UV Kara, maxonamasca
sroro cosseapua {pme., 47). .
Ona Bposrnapager. ocofyo UvCet

rpymuy - ecnvizieaiouuxr | Y7 _
8BOBN. OTA& ° HKADIMKOBAS .
KpPacHAs SBESHOYHA CHEKTr :
pambHoTo KAacca: M5 muor- bt

Ja 84 OYeHb KOPOTHEA CPOR : .
{HeCKONBKO HecATHOB ce- '

HONAJICHO OT 3BEBIH &

’ : 6.

ok
Gaeck ¢ 13-t (o6nrvmolt) no
7-& sBeapmEoli BPeJEUREHL .
nocne aToro ee Gmeck Mep-
nenso yGupaer. Boaspampe-
nHe sBesf B O0LYHOD ee
SaHUMACT OT -
10—20 MuEyT A0 HECKONB-
KBX qacos, CaMH ;Ke BCIBIII-
xn UV HKura nosropamres
B.cpenBeM uepes 20 wgacos, .
Hafigure B OGUBHOKNL TIH
teneckon UV Hura m mo- | - _ _
CMOTPHTE, B KAKOM COCTOE- | . ' i
HUH OHa celfiyac maxopmred, '
A ecam ymacres, mpocnens-

od

[ -4 ' ™y

‘SBean THNA UV Kura Puc. 47. OxpecraocT: snes;m- UV Kara.
B oxpecraocrax Coaama ma- s .

pect#o Yike oxolio 80, Hecxonsro coven spesp sroro THma BakneHo

" B COCONHEX BBeSIHWX ckommenmax. JlGonmTHO, uTO K sBeagaM TH-

na- UV HKura. npamagnesxur 1 Grmmaliman x Eau spespa — Ilpok-
cuma Ilenraspa. : ’ : ' o

3a spema sensimks 2pd3pu rana UV Kuta mupjensior s@epropo
nopagka 10% spr. Ilps srou omu sufpacHBamT B ORpYRAKIEe _
npoctpancTee ropaie {(Gomee.10000°) obnaxa rasos. Bummmo, Ta-
KAe BCOLIIKA HMET CXOAHYI0 HPHEPORY ¢ XPoMOoc(epHHMH BT
xamu ua Comune, oTamuasgcs oF HEX, DpaBnia, IOPASAC GOTRIIEME
Macirrabamu, . : .

Axanemar B. A. AuGapuyMaH B 6ro0 CTOPOHHMEW MONATANT, YTO -
senwurke spesy Tama UV KATA cBasams ¢ BLjjeenmem H mX HORp -

"7
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CPABHETeABHO HeGONBINEX NOPIME «I03BE3HOrO Bemecrsas. -focro-
BEPHHX 3HANSE B 5TOM BONPOCe IOKA CAEIIKOM MANO AU OKOHYA-
TeapEmx cymqenmii, [lo psjy npnsmaxos sseagut muma UV Hara,
. HO-BEAHMOMY, IPPHAIMEKAT K MHCAY MOXOARX 3BE3J,

-

Opaa B3 caMmX TPYAHSIX mpobaeM COBPeMEEHOTO eCTeCTBOIHA-

Musg — TipoGmeMa NPOMCXOMKIEHMH H SBOTIONAH KOCMHYECKHX Ted.
Ha-3a TOI9 W¥TO CKOPOCTL . CBETA — BEJIMYHHA  OTPAHHYCHEAR
(300000 xm/c), Beenennyw Mi BCerga BUXUM B IPOIINOM, TPUIeM

B TeM OoJiee OTHANEHHOM IIPOILIOM, YeM RANEIEe OT HAC HAXORATCA |

" ofbexr. Ana tex Conmewmolt cmeremm 9T0T 8d@erT CcymecrenHolk

poaH, xomeymo, He mrpaer. (Ckramom, CoAHpe ME BEUM Bceraa -

. TAKEM, KAKaAM. oHO Oeo 8 mumyr Hasag.) Ho mas jgafexux sBeafHBIX.
CHCTEM ¢3ANASABAHNE> BO BPEMEHH ORASHBAETCH HACTONLKO CYIIG-
CTBeHHEHM (MB/UTHOHH ¥ MEAAMADAS TeT), TY0, TPOABHraAcChH BIIyGh
BceenenHodl, MB OJ{HOBPEMEHHO HpPOHMKAeM M B €€ OTHANCHEOe Npo-
mnoe. Tax, Haupumep, KBasapsl NpefcraBIAlT cofofi HaBepHAKA
OfHE M3 caMmx JIpesMmx oO0Bextop Bceenemmoii, Ecam um B camoM
nede 15 mpanmapnos aer Hasan ¢ Boasmoro Bspupa mauarach ucro-
pua Hamest BcememHol#, T¢ KBazapH, YAanAeHEsie or mac Ea 10--12
. MWIAMAPIOB CRETOBHIX JeT ABAAKT cofoli meppEIHEe PopMM KoCMH-
eCKOTO. BEIeCTBa, JTO ¢KHBOO IPOILIOe®, KOHETHO, HOCKOABKO 00-
© Jleryaer pelleHdme KocMoronuveckux *) mpolies, HO TeM Ee MoHee
nofHOf ACHOCTE B STHX BONPOCAX HOKA HeT.

_ Hl:qepnﬁa

Ilpo evo coasesgue IPHAETCA CKAATE Hemmoroe. OHO comep:Kar
MOIL OfHY 3BE3AY Apwe 4™ E BCEro 35 apegH, AOCTYNHHX HOBOODY-
JREHHOMY THa3Y.. ) . .

Tnasmasg 3mesfga o — ronyGofi ropaumit rBraET, yIaleHHBLH OT
Semnu ma 28 me. Ee BEBRAK HelbsA HA3BATE ROCTONPHMEYATEALHO-
¢TI0, TAK KAR NONOOHHX elf 3Besl ACTPOROMB HACIMTHIBAIOT MHOZKe-
creo. M BCe-raXH © CO3BesgEH SlmepUns MHe - Xo9ered c0OOIATE
dMTATOqO MATEPeCHYI HOApoGHOCTE. - : ’

_Jlerom 1936 r. a moaspamanca ma Hasaxcrama, rme- B cocraee
axcnemunmr MockoBckono ornmenenusa BeecowsHOro acTpOHOMO-reone-

3MYecKoro. o0mecrsa HaGMONAN TONHO® CONHOUHOe = saTMemue, Eme |

B moesne MM YSHAMM, YTO KAK pA3 B 5T0 BpeMA RAIl Koidera no
- O6mecrsy Ceprer Hopmam oTKpI B coaBespuu Amepany  HoBYyO-
2BO27Y. . o : T
f1 xopomo NOMHIO STOTO CKPOMHOTO BEICOKOTO roxyGornasore;
JOHONTY, YueHMKa ofmofi M3 MOCKOBCKEX wmkox. Om Ona mwbireNeM
ACTDOHOMHE ¥ YyBiIeKazca HaGmoneéEEAM® nepemenusix speayt. Hawm

u moBok «mepemenmuxs, Hopman oramumo sHax cosseafma. M o

. ) KocMOrOBEA — Paslel eCTOCTHOSBANES, HOYTANIIEE NPOHCXOMIACHH®
B DASBETHO KOCMHIECKHX Tl . : .
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cpasy ofpaTei BHEMSEMe HA APKYM, NEIHAKOMYI 3BO3JY, SaCHABH
myw » cossesgur SAmepuns. K comanemup, ‘Ceprerc Hopmany me
YIAJ0Ch OCYMeCTBHTH CBOI0 SABETHYH) MEYTY — CTATh CIIONHAMHCTOM
actponoMoM (oH Bekope morm6 -or Tamemdofi GolesHH), HO HMA €ro

" me palyneTcs TOMH, KoMy fopora HayKa o Hele.

Hopag fmepumu 1936 r. nocrarna Gmecka 2mesawr 2%,1, To ecTs
crama. Apde spespy Kosma Boapmoir Measepmum, C Tex mop Goaee
APKES HOBL® BBReBAK He BembxuBan®, JocTUrnys MaxcuMyMa Gmecka,
9Ta THOETHAR HOBAA SBESAA MOCTENMeHHO CTANa GNERHYTH M B KOHNE

. KOHIIOB AocTHTNA APKOCTE speamr 15™,3. Temeps 91y GHBMYIO HOBYW -

LI

2Bealy MOMKHO HAGMIOAATH TONLKO P MOIIHEIG COBPOMOHHLIC TONOCKO-
TH, - BnionHe BO3MOMKHO, 9TO 4Yepes HOCKONLKO BeKOB OHA CHOBA JACT:
o cefe smaTh HOBOH BCOWMKON,— BeJh THNEYHEe HOBHE 3IBOINLI
{mo-BUANMOMY, B OTAHYEE OT CBODXHOBIX) MOTYT BCIKIXHBATH HEOX-
HOKPATHO, _ o . .

..Mme xorerocr OM, wrofm pdAccRasamHAA HCTOpHA BosGymmua
y X {a MoxReT GHTH, X HO TONBKO ¥ IOHHWX) unTaTeNeil oT0d KEMH
HATOPeC K MIYYCHHI) DepeMeHEX sBesn. Beah sro kak pas Ta 06-
JacTh ACTPOHOMHH, TAe ¢ MM cpepcramE (5o npm Gomsmom
YeepIHH B TOPHEHHMH) NIOONTENE ACTPOHOMHN MOJKeT CJieNaTh cephea-
HHO HayIHHe OTKPHITHA, : :



CO3BE3[11A SUMHETO HEBA

Hurorpa; mo:xamyli, Hé OnBaer TAKHM KpPACHBLIM 3Beagmoe 11060,
- KaKk sHMoli, W cexper 9rolf DpuBIeRareILHOCTH Be TONHKe B HWpO-
BPAYROCTH MOPOSHHIX ACHMX - HOU6R, UX AUMTENLHOCTE B 4YepHOTe,
KouTpacTEpywmeli ¢ Gemmamoif omrpysapmero geMHoro yampmuadgra.
3uMueo 3pesguoe HeGo GorarTo APKAMH SBESNAMM, BHDASHTONLHEIME

CO3BEOMAMN, :

. ..Cepopmna sumss, 15 despann, 10 wacos mevepa. B nmuok wacrn’

' gefa, HeMHOrO eBee HeGOCHOIO MEPHIREHA, CPABHHTONBHO REBHCOKO

HAT TOPHSOHTOM, BEIIeNIAGTCA HCHOMEHCKAS (HIypa JereHgAPHOTO -

- oxorEaka Opmoma. Ero mosmc ormevem Tpema ropasmmm Gemsisd
speamaMu §, ¢ m §, & Ha TMPABOM TIEe CHAOT KPACHOBATAR SBE3RA
Bereusrelise. Xorn sra seesga ofoamaveBa 6yxso#i o, HO He ‘oHa,
'a Aprag Genmas spesna Puveap, uam p Opuoma, ABameTcR Apualimek
sBeafiofl cospeanun (pme. 48). - . | :

Ha crapummex speagamx raprax Refecusii oxorwuk Opmon ox-

Py:eR HOCKONLKUMM JkuBOoTEEIME. CrpaBa H cBepxy Ha Her¢ MuMTCH

" sawnr . -

L il or

Pue. 48. ¥0mnas \mci'b sEMEeTO Rela,

paapapernnfl Onix, mau Telem, .0XWE TWAZ KOTOPOTO OTMEYECH 3Bed-
Foli Anbpebapar (« Teasua). Opwony me crpamen Texen, on BeTpe-
| 48eT PasHAPEHHOre GhikA BWCOKO saBeceHHoON AyOMEEol, naimmeil.
K roMy e ero oxpamawr mee bepume cofaxn — Bomsmodi Ilec =

Mamuit Ilec, Kamnoe ua 91Hx coasesamit orMedeHo 3meanoii mepBROW -

seamwyann: Bompmodt Ilec — Capuycom, spuaiimeil anesgodi Ba BeeMm
speanmoM mobe, Maawit Ilec — Beckoanuo yerymaomeli eit B Guecke
speapoii IIponmon.

Bupouer, Bonmsmoroe Heca oreiex 3asm, mycresumfica mBayrter

‘ma-nox mor Opuona, T'zasnas smesma 27010 coapesiua o 2",6 BMecre
*¢ Purenex u % OpuoBa ofpasyorT BepmMusl NOYTH PABHOCTOPOHNHERO.
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Bca o1a cnena HeGecHoft 0XOTH OmAa samedaTAeHA HA HeGocBoye -
eIme HECKONBKO THICAUECAeTHE HAsaf, B NMEPEUACHONHAA HAMA TPYNIR .
CO3BESARE MMeeT TAKOR jiXe HOYTEHERIl BO3PacT, KHAK, HAOPAMED,
2 Boasmaa Mejpegua. R . e
. Cronn e ApeBNH H JBA APYIHX APKEX SHMHHX COSBe3[HH —
Baussenu # Bosmmumit, 3nesamt o ® [ cospesguA Bausmenos {(mx.
JIeFRO OTHCKATH Nepee cousesans Opeons) 6umm maswamsr KactopoM
u TonmyxcoM mo uMeHm Tox MuMIECKHX GIH3HOLOB, OTHOM KOTOPHX
Osin1 BeeMoryimuit 3esc, a-Mareprld — JerKOMLICHCHHAA FOMEAR Kpa-
caruna Hoga. C : : .
_ KO OT SONETA BEHA OYeHH ApRas memrosaras sseand Ka-

TeNna — riaBHasx H3 coapeapma DBoammuero, CioBo . ¢RATISIIA» O3HA-
'uMaeT B TIEpeBONe HA DYCCKME AAHK 4KOB0THAN. B aTOM MecT®. HA
CTAPHHNMX Kaprax RefCTBHTENHHO H300paXeHa MATCHbKAS RO30WKA,
KOTOpY® HOCOT HA CBOMX Iuedax Morysull rurant Bosmwumif, ‘Eenr
BepHTb [peBHerpeveCKuM JereHAaM, B coaseapwn BosHmwero ymexo-
Beven admECKRt maps JpuxToH, cuMTaBmmtitcs naofiperaTeneM Ko~
JecHR. A KO30uUKa HA TUIETAX — 210 AKOOM «Ta caMaa» Mudpmiec-
‘Kan Kegouka Amandesn, KOTOpaz KOFAA-TO BCKOPMIIA CAMOTO 3esca,
. Cnpasa or Opuora — coaseamse Spuaana, Hao0pakapmee Mpdu-
WecKyW PeKy, B Korepoii yromya (PastoE — HecyacTHRk ewm Gora
Connna, BakazauEHi 33 HeHOBHHOBEHHS cpoeMy ornmy.. <Peka» dra
HPOHONKASTCA JANeKO TOX TODHAOHT H OKAHUNBAETCA B HOMKHOM
noxymapuy 3Be3fuoro Hea“APKOH 3BE3MOH. Axepuap, .

, Caema or Opuona — eJUHCTBEHHOE «MOJIOfI0DY  BUMESe COSBE3THO
Enunoper. [Toaennocs oHO Ha 3BEaRHEIX KAPTAX YKe IOCHe uaofpe-
yemns teneckona B 1624 r. n usofpaixaer coGoli MrpuIeCKOS IKHBOT-
HO®, NOMANh ¢ AAMHHHM TPAMHM POroM, 0 KOTOPOM B IHOXY CPeQt-
HEeBEKOBLA PACCHAIHBANE BCAKES HoOBEAHMIL, - _

Kpome dpupana u Epumopors, sce ocTAAbEHE SHMHUE CO3Be3HA
WOMHO OTHCKATL Ges BCAKOrO TPYAA NO HMX IVIABHMM CAMBIM HPKHM
3BE3KAM. R

Opronr

Ha scem me0e HeT EHOTO COJBOIHA, KOTOPO® 6u  comepMano
 ¢TONbKO HETEPECHHX H- HETRO MOCTYNNMX fia mabmopemss o6'beK-
ro8, Kax Opmon. Ilpesye Becero omunIeM ere IIABHHS 3BE3JLL
Purens, § Opeosa,— caMas Spkas SBe3/A COSBEINHA. Leer a1olt
aBeaNH reyGoBaTO-Gekili, TEMIEPATYPA NOBEPXHOCTH okoio- 13 000°.
Bupnwuit Gneck Purexs pecsma smaumreaes (0%3), u Bce-ramn
TPYAHO MOREPUTL, YTO 974 3BesNa HMamyuaer cser B 64000 pas uE-
geucunmee, weM mame Comsme. Ipuwuuma Tarofl HCKTOTHTEILHO
BBIcOKOf cpermMocTd PHreas He YOALKO B TOM, ¥r0 Purems ouvenkh
ropmy, Ho & B ero pasmepax. Ilpesocxoas Commne no pEAMOTPY B . -
40 pas. Purens ¢ TNONHKM OCHOBAHHEM CTHTAETCH CBEPXFPATAHTOM,
_ Prrexn — Tpofimasn seesna, B Goapmoii rmxonbEsili pedpans
Top Ges. ocobore TPyna MOMKHO DANOM ¢ HEM Ha PACCTOAHHN 97 yru.
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WeTh Geayo ropAvyo sBe3fioury 7. Cyas mo cnerrpy, prov
" Purens B CBOX odYepefh ABNAETCA TecHORX mapolt sBesH, coBepIIAIO-
WEx BOKPYr ofIlero NeHTpa Mace MOXHEMY 060opor mourH -3a 10 amed,
H eT0 CHYTHAKH OYeHL IANeKH OT JeMIH — Hac pasjgeiiier
nour 1000 ceeroBmx Wer. - ’ ' '

Kar = Beux Purems, mo kpacmas 3pesga Bereabreiiae, & Opu-
oH4, HECpaBHORHO Goanme., 3ro AelicTBETONBHO BMCHONHH, B OTHEINE
OT IOpABIAIOMeTe GOALMAECTBA RPYrAX $Bea) MMeOMHN ONIYTHMEIE
saguMui gack. Bo scaxom cryuae. ¢ momompi muTepdepoimerpa ero
- AOTNEPeYHAK HEONHOKPATHO H3MOPANH H B POSYJIbYATe HOAYYWIN, YTO
1o yuaMerpy Berennrelise Gonbme Coxmma s 300 pas! 3amenms
Connne, Berensreiize moraotuaa 6m B ¢efa Bce Gammalimive mmame-
TH no Mape sxmoumremsno! Eme rparmwmee Opura’ 6m samena
Comsma PurenmeM. Jror famamai mapoM roayGosaro-Gemssi caepx-

_ rHrasT uciltemenmh 6nl Bech opramWMecKmir Mup Jemmm, -
Bereasreilize — momynpaBWibHAA NepeMeHHaf sBe3fa. B mpmuyz-
ZABok KPHBONK HM3MéHOHHA ee GAGCKA MOIKHO BRIZIGNETL JBA KodeGa-
. Eua — ¢ nepuonamm 180 m 2070 ameit. Hmvepecmo, uro Memny
xomeGamuAaun Onecka m MsMeHeHuAME AmaMerpa Bereasrefize, ompe-
- MeIAOMOT0 ¢ TOMOmbI0 HHTOpPdepoMérpa, HAGNOIAETCH XoOpommee

cormacue. ‘B MarcmMyyme Grécxa muamerp ssesgu MEHEMaNem (a Te- -

neparypa HamGombmas), B MUEMMyMe — HaoGopor. 3Haumr, womeGa-~
mnA OGmecka Bereabreitse u moXoMux Ha Hee '3BO3] BH3BAHK <OMY-~
-MPABEIBHBIMED IYIBCATIHAMM. _ —_—

dnesma Beanarpuxc — ¥ Opmosa — yerynaer B Grecke m Paurein
8 Bereatretise, Ho aro Tamme sBesfa-rurant, eme Gonee ropiuas,
weMm Purens,— Temmeparypa nomepxsocTn Deamarpuxca npepocxomdr
“20000°, Mexgy npousM, B CpeflileBeKonbe OHA HaswbBaflack Benxa-
XPHKCOit, TO €CTh, NO-JATHHH, ¢«BoHTedLHEANelH», B acTpomormieckmx
KHHTAX TOH 9HOXH MOMHO HAKTE 3a0aBHYI0 CIPABKY, uUTO «HeHIIHU-

HH, POKIGHHB® TOX BIUANMeM 3TO 2Be3AH, OHBAIOT -CYACTAMBLL H

a106AT mMOroBOPUTES.

Yersepraa 3sesna — %, B ocHOBHOH (mrype Opmoma He: mMeer

_co0tTReHEOre MMeHM, HO MH XOTHM -oOpPaTHTL BHEMAHAE JHTATENH
Ha TO, 9TO H 3TA 9BO3JIa — rOpAYHil THTAHT C TeMOepaTypol moBepx-
' HoGTH .oxON0 25000°. - ) . _ _ '

Tpu spesnsl, cocrasxaonize Nofic HEGECHOTO OXOTHHKA, TaKAKO
BeCEMA KHTePecHH. 3Beafn { M § mpHHamLIemaT K POAROMY CIIeKT-
pamEOMy Koaccy O U Temmeparypa BX NMOBSPXHOCTH RAe HECKONb-
Ko mpesocxogaT 25000°. Tperss spesfa, €, no (usuvecKimM CRofi-
CTBAM OYeHEL HATIOMEHAOY 3BESHY. X. ) ’

' B cosgesqur OpioHa eme /Be ADKE® SBE3AN KIACCA
O —o0 = A Ilocnenuns us HMX — caMasg ropAYam N3 BCEX HPKEX
snesy Opitoma (remmeparypa ee momepxmoctm Gmmaxa x 30 000°).
© Ilom moscom Opuosa, TaM, TEe HA COBPEMEHHEX SBEesgHEIX Kap-
rax moobpantoEn sBesfn O ¥ 1, & HA CTAPHHHHX KAPTAX HADNCOBAH
MoT HebocHOTO OXOTHEKA, HOBOOPYHeHHHE ruas pasnwuaer MAMeHb-
K06 TYMAHHO® IATHHINKC. JTO — BHAMEEMTAR TyMamHocts Opuoya,
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" pororpadin roTopoli He MoHee MOMYNAPHE, Y6M CHUMKH TYMAHHOCTH
ABmpoMems. . . . ' S
" Crpanmo, wro o6 210t . TYMAHHOCTH, NO-BUEEMOMY, HUYEro He
. gHANE mm KpeBHEe, HE cpegmeBeroBme acrpomoMs, (OcoGemEo mopa-
gHTeXBEHO, YTO TYMaHHOCTH OpHOHA He 2aMOTHI H Tammnoil, BEEMA-
TeALHO UBYYABIIAE B CBON TENOCKON $TO SAMEUATENBHOP COIBEIJHE,

Puc, 49, Tyuinnoc-rh Opnona.

N

Brepaxte co yeunex B 1648 r, acrpomou Iimsaryc, fia B 10 caysakuo, |
npm HaGmomenuax ApKo# KoMerst, Hak G rTaM ER 0uno, HO ¢ TOM -
nopst TyMamEocTh OpHOEA —- ONWH H3 TeX. O0BEKTOR, HA KOTODHE -
acTpoHEOMM o6pamalT 0coGeHE0 IPUCTANBHOE DPHEMAHEE, L
B 6umowib TyMaNBOCTH BHAHA OTIHIHO KAKR PASMA3AHHOO CBOT-
706 RATHHMKO Heompefetemmex ogeprapmit, Ha dorocmimxax xopo- -

e . S - X



WO SAMOTHA CAONHAS CTPYRTYPR TYMAHHOCTH W ge BECEMA NpPOTH- -

- mennnle pasmepu (pmc. 49). Ects ocmopamua gymarts, wro Tyman-
#octh Opuona «06BONAKHBAETY MOTITH BCe STO COSHESTUS, A HeBOOpY-

MeHHOMY rxasy (KaK H B TYMSHEOCTH ARApPOMeNH) ROCTYHES: JHINL

CAMAA MAOTHAA M APKAR NEHTPANLEAS TACTH. :

. Ilpmpona apyx mpuaiimmx ma semmoM meGe TymammocTed — » An-
ApoMesie u » Oprome ~ copepmenno pasamysa. TyMammocrs Amnjgpo-
MOJH — KONOCCANLHAA H OUYGHb AANCKAS BBE3AHAA CHCTOMA H3 Jle-

CATROR MB2NWAPROB conEm. Tymammoers Opuona — mecpaBHenuo

MeHbmees no pasmepam (ee cpepmmit momepeummK GumzoR K 5 1xc)
0. IPeaBHTANHO paspe/keHHNX rasos (rmaBzuim oSpazoM BoMO-
pona). TymManEOCTL AHJPOMONH — COCOAHAA TANAKTHEA. TyMaHBOCTS
Opuona maxommres BRYTpu Bame#t axawruxi, » 350 une or Conmma,
Cpennas DAOTHOCTSL -9T0H rasoBoil WIH, KaK 9acTo rosopar, aud-
dysnok *) Tymammocre B 10" pas Mmemmme mIOTHOCTR KOMEATHOTO
Boayxd. Hmave rosops, Maccy » oaum Muemimrpamm  Gyjer wMern
WACTh TYMaHROCTH O0neéMom B 100 KyGmueckux wkmmomerpos! Han-
AyUmEd 53 BAKYYMOB, JIOCTHTHYTHX B NaGOPAYOPHAX, B MH/AMOHK
pas mroraee TyMaERocTn Opmonmal . : :

N mce me ofman. iacca HTOrO RCOOMEHCKONO ofpazopanus, B ro-
pazfio Gonnnlelt cTemenHs, WM KOMOTH, BACHYIRMBAIOIIEr0 HAEMOHORA-
HEA (BETUMOTO BUYTO», orpoMua. Ha semecrsa Tymamsocrs Opuona
MOMEO G50 65 HSTOTOBHTH IPUMEPHO THCATY TAKHY connn, Rax ma-
e, ¥EE CBHIIe TPEXCOT MHANHOHOB NOXOMHY Ha SeMaw nmamer!

970 IUAVHT <ACTPOHOMAYECKHOY MACIHTAGK TYMANHOCTH
Opuona, gemawimpze ee upessmvafino ¢secomoily Jame mpE HHYTOM-
Hoil cpenmeft mzormoctm! Harmspmocrw . pagm ormersM, 4TO ecin
3eMai0 "yMeHLIIMTE RO pasmepoR GYNABOYMON TONOBKH, T0 B TAKOM
uaciitébe ryMmarmocts Opnoma salimer ofbel” Belimuunolt ¢ sem-~
moit wmap! : , ‘

Tymaunoers. Opuona apxo cseruren. Ho cmer asvor — exonon-
.HH#», BHIBAHHNE B OCHOPHOM DPOTECCAMA JIOMRHECHOHINH, KOTO<
pas Bo3lympaerca GAHSKAMW K TYMBRHHOCTH WIH Ja/Ke NHOTPYHCH-
"HEIMH B HOe TOPAURMH SBeajaMu. ’

IIpE paccuarpasanmm rymammocrm Opmoma Bw, PeposTHO, oﬁpa- '

THAN BHAMAHMe Ha spesny 0. Dro, cofeTBeNHO, He ofEa SmesfA,
& mesxag cHCTeMA M3 mrectH 8Boax! Uerwpe Eamlosee ApEEe u3 HaEX,
KAR OH OTMeAMIINe BepIIMEW ROXOTOPolt BooGpaskaemoff Tpame-
08H, XOPOMO BEAHK y:Ke B HeGoanmume Texeckons. Ilaras u mecran
3Be8NE HT0E YHEBHTEeNLHON-cHCTeMB GHUM OTKPWTH TOABLKO B 1828
u 1830 rr., Tax xax omm BechMa caabu {oxono 11*) m paccroanne
" WX OT OCTANBHMYX 3Besx Giumaxe & 47. SamewaTennno, wro W OTH
mecTh $BE3T — rOPAYTHe THTAHTH, NOAOGHEE TeM, O KOTODHX Yo
TOBOPEIOCE. ’ ' ’

Moxuo sm -cunTars cxyualiEMM NsoOGHAEe TOPATEX TrATARTOB
B OHOM OBpejeeEmoM pajione wefia — cospesnmn Op'gona? Homes-

*) B oraxyme or maamerapmmx rymammocrod,
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no, Ber. llepen maMm TANNUEAA smesEas O-acconuamus, H oe AJPOM
CAYMUT SMECTEKPATRAAY 3pesna 0. ' _ _

¥V ropsuEX ruraHTOB ©CTh OAHA XADAKTePHAN 0CO0CEHOCTL — OHM
HeODHKHOBEHHO DPACTOTHTCJLHLL. ‘Hanpemep, Pareas e RYHIHO
apespamiser B MaAyvYeHEe, B OCHONMHTeAbHME HOTOKH CBOTA ~ OKONO
80 mapn. Toun csoero semectsal Ilpn raxoli Tpare semecrsa Parems

' MOABOCTRID ¢obankporunca» G6u wepes 10 umaawonmos mer. Ho Gaeck
-Purefs TOBODHT -0 TOM, TO 5TA BBe3ja MANexa .ot «Gauxporcrsar,

a 9HATMT, ¢e BospacT He npessmaer 10 MuaamoEcB Jet)

- [16- MepraM wemoBeteckoli sxuaEn 10 MHANHONOB JeT — CPOK He-
poolpasuuo Gompmodt. Ho yme » macmraGe opomiomum JSeman ara
e BEAHMVEHA BHIMHANT COBCeM HesEavyaTenbHolr, Simepm BrMepin
NeCATHKR MMIUTHONOB AeT HASAN, M HX INASA HO MOrAN Biferh Parean.

“Sra 3Be3Ea ¢ ACTPOHOMHYOCKOH - TOURE SpeHHA ~- copeprioHEedimil
- Maspenex! ' ' ‘ '

IIpumepRo cToxb /K6 MOZORH M APYTHe rOpPATHe THTAHTH OPHO-
gosckoli (-accoMUANEM, KCTATH CKA3aTh, OAHOM H3 caMpix GAHIKEX
x mau (paccrommme 380 nc). . - .

MonosocTs 970fi ACCOMMAHEHE BHTEKAST TAKAe M3 COBEPINCHHO
naux paccyxuenmit. Kax nonaraer axapgemur B. A. AuGapmymsn, .
s tpavenms Opmona (w apyrex momofmex efi KpPAaTHHX CHCTOMAX)
JIREKOEAS KOMNOHOHTOB He MOTYT GLTh HePHONUICCKEMH, T0 €CTh
TPONCXONHTE O 2AMKHYTHIM, HeHsMeHIIIM opburan. Cucremu eTnma

“TpanennHE» ROMIKHM PACHANATHCA, HPHYEM 34 CDOKH, B ACTPOHOME-

wockmx Macmraax ouenms xoporkme. ITposepennume B. A. Ambapmy-

‘MAHOM PAaCcueTH HOKRRHBANT, YTO IOCTHKPATHAS «Tpaneuus Opno-

Ha» cymecTByer He Gonee HOCKOABKMX MWLIHOHOB NeT. JHAYHT, H €
oroft Toukm B2peums O-accommanma cospesfua OpHOHA BOSHEKILA
coBCeM HeaBHO U3 KAKoH-TO NoaBesXHOE Marepum, L

B rymammoors OpHoRa ecTh MEOrD cB0OeOGDA3RHX TepeMesn

9pegn, Eassmeomulx- sseagamm THoa T Temena {(mo ofosmavenmio

TAABHOTO HX NPEACTABETENA), JT10, RAX DPABHIO, He TOPAYHE IHram-
TH, &, BaoGopor, XoIOnHNe JKeATHe, OPAN/HeBHe I KPACRHO KADIAKE
¢ ApKUME DMECCHOHHKMMN AuuusaMy B cnexrpe. Baecit BX Memsmetem
copepiienro GecnmoOpAfOMHO, M OTH KoNeOaHHA, CYNA DO BCEMY, Bt~
SBAHH YACTHIMH, XOTA H NemepHoauveckHMHu pulpocam B arMocde-
PY 8BEAAN TUPHYRX APKO CBETAMMXCA TaaoB B8 uX wenp. Boobme
sporu. vhaa T Teasua no cpomM (PHIETOCKAM . XAPAKTEPHCTHKAM

.TIPOBABOJAT BOGYATAGHNE KARHX-TO OecmoKoMHMY, <HOYCTRHOBWB-
. WIAXCA® MM, KAK TOBOPAT, NECTAUUORAPHLIZ 38¢30. VYime astor danr

MONHO CYATATh HAMEKOM HA CPABHATOALHYK) MONOJNOCTH - TAKAX
g T oo-

_ ofserTOB, ;

Ha camom meme Taxk m ecvs. 3meafit T Temena, xak Temeps me-
OHPOBEPRUMO JOKAasanp, obpasywr csou T-accommamus, BoapacT 10-
TOPHX Hé UPOBOCXOAHT HOCHONBKHX MHIANHOHOB JeT. .

Cospespme Opmoma comepxur rpu T-acconmanmy, 'H? KOTOPHX
caman Goraras (220 amean) croanegrpupopama B padoHe BBE3NH
T Opuona, Hejianexo or camoff apkol uacrn OpHOROBOK TYMANHOCTH.
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Cospesnne -Opmona — 910 Xaxok-To Runamak <HeGecHE Ko~
Ten», Ie ¥ B HACTOAIIYI PNOXY POMRJAITCH MHUDH, COIHARKTCA
B3, ﬁcnq:mnclcan Opuonoba TYMAaHHOCTS, NOrpY/ReHHH® B HEe
O- 1. T-ACCONBANAE — BCO 9T0 IMPOHSBONHT BICUATIOHES HeTO-TO MO-
JONIOF0, HeNAaBHO - PONMBIIETOCA, RAMOKOTO OT paBHOBoCH:A, -Bmeuarme-
HAO 3T0 YCHABTCA, ochE o0paTHTh BHEHEMaEWe eme Ha apa (axra,

Iepaoe — spamenne TyMaEHocTH OpHOER H OKYTAHHHX €K
MOMOIMX 3Be3R BOKPYT HEKOTOpoit oCH, 0GHApDYMEHHOQ HM3BECTHEIM .
COBETCKAM uccaenoBaTedeM sheafuoi Bcememmoii II. II. ITapemaro.-
Bropoe — crpemurensuoe «0ercrso» u3 Tymammocrm OpHoma -Tpex
ropasux 3peaf — AE Bosmmuero, 53 Osra.m p Tony6a, It spespet-
TOKAEYTH NEHTPATHEYI0 YaCTh c03Be3fnA OpHOEA OKOAO NBYX ¢ HO- .
IopnHol MUANAOHOB JET EABANK H cefiuac paaieralorcsi OT Hee. BO
BCE -CTOPOHK €O CHopocthio, Oonpmedt 100 km/c! Ilo-sammmomy, -
RAKOii-r0 BIpsHB BMEEHYX mx w3 O-accommanmy OpHOHA WIR B MO-
MeHT e¢ PORICHHA, WA B 3MOXy, K HeMy Gmmsky:w. ,

Her, cossezmue Opmona peiicTBaTeabHO , caMoe «Gecmoxofizoes
MecTo EA Hele, M sflech, HofOMHRHHO, HA HAINMX. PAA38X, XOTH H B
YPesBHIANHO BAMBIGHHOM N0 YeReBeTECKHM MODKAM TOMIle, COBEP- .

. MIAXTCA BONMKNG KOCMATecKHe coGHTHR!

Texen, _ | . |
b4 uﬁtbmecnom mapsa Armaca Gwio cemp noweped ~— AJTETHOHS,
Taftrera, Mepoua, Ileaena, Dnexrpa, Acrepona m Maiia. IIpu. of-

. CTOSATENBCTBAX HOBOJIBHO HEACHHX (0 HAC AOILIO HECKOABKO HPOTE-

BOpeTRBHX Bepcuii) aTH cecTpw Onuim OGPAERE B IPyNNy MadeEb--
KuX..cra00 CBOTAMUICH JBE3OYEK, ¢ HEe3aMAMATHHIX ® BpeMeH yKpa-
mapmux cosseznue Teapna. Bo mcaxoM cnywae egnet (Tax HASH-
BAOT 2T0 3BO3RHOL ,cxo_:memtg_) ynoMuEawrcs B3 Bufmmwu, o max -
mnmyr Tosep m Fecmop. Pacckasmmaror, 4TO KOTAA-TO BCe CeMb
maesn Gumm ommEakoso spkema., Ho wmorTom, worma Mepoma aEMena
HEOCTOPORHOCTD BHMETE 3aMy’K 38 CMEPTHOTO, ¢6e 3BE3[A» nobaexna.

IlpoBephTe 30DROCT: BANmIEro SPEHHS: CKOMLKO 3BESA BEL OTYeT-
aueo pesamuaere B Hzeanax? Ecau 6 umm 7 -y Bac HOPMANBLHOO |
spenme, ecin Goiee — 1o oTiEYEOe. JIOmE ¢ MCKIIOMETEIBHBIM  3pe-
HEeM MOTYT pasraapuers B Ilmesgax pmecator ssesh. Ho ysxe lanmnei

_B' CBOIl HOCOBEPHIOHHBIA TEJECKON HACURTAN B Ilnesmax 36 sBespn.

Boopyxarecs. GunomreM ® mHoXOGYyiTech STEM BENEKOXSNHEIM -
PaccesHKbiM BBesmHNM cromiemueM. Csepasch o raproli Ilmesm®),

‘HafiiATe rTABHES 8BeSIE CKONNCHMA. Cpenm Hilx ecTn m })omenn

neGecrMX cecrep — orery Arnac u uars Ilwefiona (pme. 50).
- Camam apras us maeax Amsumona (n Teasna). Ee c¢eetuMocts
B Thicauy pas Goasme csetamoctH Commma. Panmom ¢ melt Bumex

' #) Hagpamue ¢Ilmesneis ﬁpoxcxom OT TPOuecRoTO <moma snxefiacs, wro
OREAMAOT - ¢MHOEECTDOY; B oOTAencEEx pafiomax CCCP Ilreamu HASHBAIT
«Cro:papamns. . . :
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TPOYTOXbHEK W3 MATOHLHEX -8Be3JI0WER, - ONTHIECKUX <CHYTHHKOB®
Anpnponnt, . T'nasane spesgs Ilxean — re, ROTOPHM TMPHCBOSHK COO-.
cTReHENE MAHIecKne HMeHAa,— ropavHe (eAne I'ETaHTH C TeMUepa- -
rypo#t moBepxmoctE, He Memmmedt 15000°. Ilomemennmoe cpegm HEX

PTu il Al Ll A -l

. L AR R R N L
Prc. 50, Bag fliesn B Tenecxon (xpymkom 060smavestr PisMept MYHEOrO A~

- ¥a): J — Aapuuona, 2 — Atmac, § — Jaextpa, € — Maka, 5 — Mepona,-6¢ — Taii- .
' tera, 7 — Inefiona, 9 — Lenena, 11 — Actepora.
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mame Commne BHIAAneno W caaleHrroit sBesfouKoll JlecaToll Bean-
wanH. Ho cpemm AecATKOB 3Pe3N, BXOXAHIAX B COCTAB ITOTO BBEal-
HOFO CKOIVIGHNMS, €CThL 3Be3}H U MOHEe FOpPATHE, ueM, CKa)keM, Ab-
uOHA, H TAKHE, KOTOPHO N0 CBOMM (EBHYECKEM XAPAKTEPHECTERAM
BochMa Hamomumawt Couxmme. IHepexn mamm compymecrso pasEGoS-
PasEHX 3Besfi, OpaBfa, AAlieK0 HO BCEX THIOR  (HANDEMED, OTCYTCT-
BYIOT KPacHHe THrAHTH), - U L
Ilneanst — oo M3 caMbix GIMBKEX K HAM DACCEAHEKIX 3B63JI-
X cronnenuit (paccrommme -130 nc). Iloaromy omo Tar sdpexTHO
Raske JAS BEBOODY:KeHHOro Iiasa. JaHEMag HA Hefle miomaizs B
Heckoabko pas G6apmylo moaHoi JIymm (me mpaega am, B 9710 Tpyx-
Eo mopepurs?), Ilnesgst B npocTpaEcTBe DACKHEYNHCL BO BCE CTO-
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> pons mpEMepHo ua 22 cmeroBwx rofa. Hak i » jpyrEX. paccesnubix .
SheaJHLIX CROWIOHHAX, 3Beafsi Ilieay Jerar B MpOCTpANCTRO. DO
pouTH UAPANNeALHEM MYTAM H ¢ NOYTH . ONMHAKOBOR CKOPOCTRIO.
Txesnm ropaspo Goxee KoMmaxTHm, weM AwGas ms O-accomma-’
sk, Ho & onm BechMa MOXORM. IlomurTke ‘onpenele A HX BO3pacTa

- * Pyc. 51 Tymassiocrs, comdamHAn © Tineagauu. -

_ppeanpuEEManucs Heonmoxpatmo. Ilo omemkawm,' OnyGNHKOBABRNM B.
1953 r., 280 spesn, BXOJAMBX B COCTAB. Hxess, SOSHEKIE BPAA AR
pannme, YoM 2,5 MHINHOHA JOT Hasal. Ecau 9T0 TAK, TO BOZpacr

© Ilmesy ONHOT® MOPAAKE ¢ BOIPACTOM qenopeuecrral

~ FEine p 1859 1, Gnna OTKPHTA Nerxas UPOIpatHAR TYMAHHOOTH,
cBceolpasuaz, BYalb, B KUTOPY NOrPYKeHK .Haeamst {pmc.- 51).
Dia TYMARHOCTH, B OTANYHE OF TYMAHHOCTH. Opmoua, BHOCAMOCBOTA-
masca, Oaa orpamaer ceer morpywenmnx B Hoe Iltonx ® B oepons
‘MOM €OCTORT ‘s Mexnuaiimeli reepiioft EocMmueckoff NENE. .
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Tnapmag- . smesma cossesaua ‘Teapha, REIATOBATO-O BHLK
Anmnpebapan pacmonoker Ea Hebe (mo Me B mpocrpaHcTBel) B caMok
TV KPYroro PaCceAmEOro ssesimoro cromxemms — Imap (pume. 52).
Ilog ®TMM HaEMCHCOBANHEM MNONPASYMOBAT YPYNNy OpPHAMEPHO U8

NBYXCOT 3Beall, OKpymawmmx AaspgeGapam. Cropocrs mX coficTReR~ .
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" . Puo, 52. Fmags & lness » cossesur Teabna.

eeprexcy), Gimaxokk = Berembreiise (puc. 53). B Tuagax cobcrsexn-
HEle NBMKOHMS 3Be3[, BeCLMa SHAYHTOILHH K IO HHM Jerxo aafitu
BepTexc, KoTopaii, mampmmep, mux Ilseag onpepenseTca BechMa
Heysepexno. I10sTOMY TAKHO, MOMKHO CKAJATH, (HA TXA3aXs MEpoMe-
| IMAKOHIEGSH CKOTIGHHA HASHMBAIT JeUNYUIMUCE CRONAEHURNL.
" Komewmo, Bco smeafgs I'max ABMKYTCA B IPOCTPAHCTBE DAPAL-
ZOUbHO, A KAKYINIEECA CXOMIOHHe HX OyTelk B BEPTEKCE — MPOABIS-
" gHe MePCNOKTEBM, TAKOe JHe KAK H CXORIOHHe K FOPHSOHTY, HampH-
Mep, TAPANTSNBHHX AGNeSHOUOPOIKEEX PENLCOB, .
Cocrap T'mam, uomanyit, me MeHee pasHooGpasen, wom Naean. -
Ho B neaoM I'magsl XoNofEee H ¢MENLIO», UeM Naeans. Ecth 3gecs
¥ MBoro gpesf, moxommx ma Commme,, M JWKe HOCKOIBKO KPACKEX
raragTon, I'magu He OKYTaHH TYMAHHOCTHIO, RAR, nesnu, ® 910
o6CTOATENLCTBO TAKIKE MOMOT PACCMATPHBATHCA KAK MPHAHAR CTa-
pocrd crogmenns. Cyaa 10 MHOTHM faEHEHM, Boapacr I'man Gruaox
K MEIIHAPAY JET, ' O :
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I'rag -~ caMoe GadsKoe K -HaM &mesgHoe cxonnenme. o -mero

' 4pyrolt mopaTs» — Beero 40 me, @opaa HTOr0 CKOIVICHHN - MOUTH
cepaveckas, cpenmuli momepeuHux Omwsox k 33 CBOTOBHM TONAM.
Hogcunrano, aro oroxo 80000 mer masan I'mamel mpomerats MuMo
ConEna Ha' KpaATdalimes oT Hero-pacciosHEE u Gumz Basoe Gamsxe,
deM Temepp. Yepea 65 Munmmomom aer 'manil, yRarwpmmuck oOr' Hac;
saliMyT Ha HeGe DIOMAAL ropasfo Mempme -moxuod JIyEH, & caMule
APKHE HX SBO3AH, HHEHe OTIETHO BHIHMHG: HOBOOPYREHHNM INA30M,
cTanyr cuabumm spesmouramm 12%. Kax sujmre, u mebecmwe Kapra-
HH ESMeHWYHBH, BAPOUeM, KAK H BCe B MApe. _ o
AmnneGapam, Kag ye oTMeuanoch, K I'maiaM He NpEHAIISKET.
Dror xomomHH opammesmii ruranr, mourm B 30 pas mo mmaMerpy
Gonsmre ComEma, MaxofmTes OT HAG HA-paccrosmmm 21 me, -

Puc. 54 KpaGosnnman 'ryuannoeﬁ..

Cospesyme Tensua CONeP/KET €9 OREY MCKIOTHTONLHYIO B CBO-
©M. POAe  JOCTONPEMOTATENLHOCTE -— SHAMEHETYID KpaGopamayie Ty~
MAHHOCTE (pHC, 54), Omd maxommrem DpAROM ¢ ApHOH sponmolt T,
go nag EaGmopeHHs o910 ofnexr Tpymusidi. Toasko B TeMER® mpO-

AWHEe HOYA MOIKHQ PACCMOTDOTh 876Ch B TENOCKON MIM CHIBHER
HHOKIL MANOHLKOS OBALHOE CBOTAINOOCA WATHBINKO, PAsMepoM
mro sl.xél. - - - . . —_— St

Korma Meccse B 1758 r. B, srom paftome mefa orsicrERax OfHY
#3 KOMOT, 0H UyTh HE CHYTAX ¢ Hell' HOMIBECTHYI O TOH TOPH Hpa-
GOBHARYI0 TYMauEOCTS. VIMeHHO 970 ROCANHOS HeNOpasyMeRue H
pofyAuzo ero COCTABETH CRolf 3HaMOHMTHIX KATANOr TYMaH-
gocrell, ®» xnoropox HpalopmgEas TYMAHHOCTH UHCARTCH - HOIL
HOMEDOM TEPBHV, Ariiees o S
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«llomexa N f» B Docrennes ‘Bpems npaBNexaa Beeobmee BHU-
MaHNe. 370 — OJUE' H3 CAMBX MONIHWX HCTOUHHKOS KOCMMYECKOTO
PAIMOMSNYUeBHs, B KATAJIOTAX PARMOACTPOHOMOB oboamavseMuii Kax
«Teaen A». Ha xopommnx ¢ororpadmax Tymammects peiicremreasio
Banounnaer Hpafa — Bosoxma rTyMamHOCTER EMelT ‘OTRAOHEOG
CXO[ICTRBO ¢ INYOANbOAME HIE KISIHHAMH, - ' :

Kax pas ma srom mecre meGa ¥ 1054 r. Bcumxayua APKAA CBEDX-
~ monaa sme3na. Cefivac sjgecr suana ManeBbKan, O4eHb HeoOnIHAR
_8Besnouka. 16™,5. Camoe sameuvareavnoe, uro rasm,. ofpasyiomme

KpaGoBunayio TyManHOCTH, pasneraTes BO BCO CTOPOHE OT 9TOM
8Beafn co cxopoctbio okono 1000 ku/c! MName ma ¢ororpadanx,
CHATHIX ¢ aHTOpsaioM B 20—30 mer, MOMKHO -saMeTHYS pacmmpenne
- KpaGosnamo# vymansocTy, - .

Bpan nu MOKRO COMHEBATHCH, WTO ME BHEHM 316ChH MyAbCAP — .
GHBmyI0 CBEPXHOBYIO BBO3AY M raski, KOTOPHE OHLUINA BHOpOmeHs IpH -
©¢ TyIOBEINHOM BSPHIBE, - : ;

OTYKPHTHe [I0 CAX NHOp NyJNbcaps NpHEaxNexar namedi I'a-
NaKTHEE, 8 00MmiGe TMCNO BTHX FArAROTHHX 00LeKToB Bo Beenenmok,
BEPOATHO, 04YeHL BEJHKO. ’ I o

" Ho _cpasrenuw ¢ KpaGosupno#t Tymammoersio APYTHO HHETEPECHEI®
o6bexTH cosseamun Tennma, Kak, HAMPHMEP, ONTHYCCHHe [BONHLIG
sBe3fni 0, §, u nim 3aTmeHmo-mepemensas )\ {ammamtyna 3™ 5—
47,0, nepuon 3,95 cyrToK), 8aCAYIRHBAIGT AHOID Gernoro. ynomuBamms.

e T,

Boapmoit ITee - * s

3Haere N BH, OTKYAS WPOMAOMINO LPUATHOS s 'Halllero yxa
CHOBO ¢KAHHKYILIS? . : o ‘

CnoBO 370 He pyccKeoe, & HOCKONLKO MSMEHEEHO® HA PYCCKHE Ma-
Bep aTuncKoe CGIQHO, 0IWAUAILEe B OYHBANLHOM OPeBOfe... €60-
Gaybn gun!» Croxbp BeoumaHHOE HaMMenOBAHWe OPHATHOND -[epHO-..
Ra OTAHXA, OKA3MBAETCA, HONOCPEACTBOHHO CBABAHO ¢ TUABHON 3BO3-
noiéi cospesnua Bonbmoro Iea, apuaitmett smespoir meba GnecrammM
Cuprycom *).- '

.Hexrorna » [lpernen Ermnre, B nmn, Gnmaxme k NCTHENY CONHNG-
croanup, CHpHyC BHepBEie HOABNAACA B Jydex yrpenneit sapu. dror
MOMEHT roja TIDATOALHO OHDEeNANCA EFHNOTCKHMH KpellaMm, rax
RaK BCAEX 3a HEM BCKope macTymax pasass Huna, a sarem m meme-
Neta0IAl JeTHRA 3HON, . oo .

Cmpaye, Bosraasrmwumit cossedgue Boxsmoro - Ilca, mananma
Aasusanm takme Ilechoilt spespolr: Ho DO-JaTHHEN CHOBO © «cobaxas
BBYUHT HaK <KaEmCs.. OTCIONA NePHOJ NETHETO SHOS W CBABAHNEIE
© 9THM OTABX 0T NOBCeRHEBHOH PaGoTH y ApePENX pUMAAE Noayums
HASBAHHS ¢KAHBKYN» — ¢cobavybux amediv. Babammo, uro B T6 Bpe-

) ~ *) Ca0BO SCHPROCH HO-TPESECKN OBHARACT c(hecmmnﬁ_.
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. MeHS KOHNKYANM CYMTAAMCH TPeBORMHM BpeMemeM. CymecTBOBAJO -
‘momephe, uro Ilecha smesja BulsuBaer femeHcTso y cofar u jmxo-
PAAKY Y Mwonel. . ' - .
B samu aEE HMKTO Me cMoTpHT Ha CApEYC CO CTpaxoM, HO .mce-
raa ¢ pocxamenmer, Heansa Be moGopaThca sTEM HeGecHHIM Gpuan-
AHTOM, BOCMOTPE BA DALY/KHLE HNOPONHBL, HMEOINUM JCHO BHPA-
wenHwi roayboii mser. I
Crpuyc —~ caMas fpKas ssesfa HeGa, Ee Oaecr papex —1*4.
Kpoue Cumpayca, TONLKO eme y OREOR 9BOBAH (Kamomyca) Gueck
BHpaKAeTCH B OTPHNATEILULX SBOSAHLX BOXWIHHAX. .
Cupayc — efiHa M3 caMhx GAMSKEX K HaM 8Eeaft, CellbMad B NO;
panke yaamemsocts or Commma. Hocuirtecxas pakera, COBOPIIAL- -
man woxer co cpegmefi cxopocrsio 10 kM/e, pocrarna 6m CHpmyca-
sa- 300000 mer. Cper npeofionepaeT TO e PaccToAHHe sa 9 mer.
CupEyc npEMepso Bppoe Gomsme (mo AHAMOTDY), BHBOE THAMe-
x06 B BaBoe ropmiuec Coamna. Ilpm srom cBermocts Cupuyca s 24
pasa NpEROCXOAHT commeunyw m saMena Coanna CaprycoM cosaala
61 HecTepNEMYlo Mapy Ha JeMle, JKAPY, OPH KOTODON, BepOATHO,
BHEMNeau On Bee SeMEHEI® OKEAREL . .
CoBcTBonnoe ABMAKEEES CHpHYca CpaBEATeARHO BemKo — 17,3 B
roa, CuepeRme ZHHHJ ero CHEKTDA NOKA3WBAET, WTO PACCTOAHNS -
mempay Comumex m gpualimedl H3 8Bes] KaKAYI0 CeXYHAY Boapa-
- ergeT HA 8 BM: . ) -
Hayuag noser Capuyca B NPOCTpancTRe, SHAMEHHTHI HeMONKHil
ACTPOHOM W MareMaThK Beccenn eme B 184% r. saMernx, 4To Tpaek-
ropas Cmpmyca B npoexnum Ha HeGecmywo cfepy msolpamaercs
crpaEEOk BOXHOOODA3HOH KpHBOE, OT0 ¢BHXAAHHEY Cmpryca Bec-
cent OOBACHEN BOIMYIAONMM [eHCTBHEM ero HeBHAMMOING CHYT-
HEKa, ofpamialomerocs BMecre ¢ CHpEycOM BOKDYT o0meéro meHTpa
TAMKECTH ¢ mepHEOAOM B 50 Jer. . ) : '
Teopermaeckmk npormoa DBeccena Guecrame nofrBepmmicA.
B smsape 1862 r. mpm memuTamum mooro 18-mofimosoro (46-camru-
MeTpoBoro) pedparropa HIBeCTHME AMEDHKAHCKHNE OOTHK Anrpan
Kuapg oTepsia pamos ¢ Capuycou MaleHRKYI0 3BOBMIOTIRY, BROCTON-
¢TBEE OOBAPYREBITY0 OpOMTAZbEOS [BEMEHHe B IONHOM COOTBET-
- ¢TBNH ¢ pacueramu Becceas. 970 6un rpuyud «scTpotioMEE TATOTE-
HESY,” 00- SHAYCHNIC HO ycrynawompst mcropE orkpursa Hemryma.
: Coyraax Cmpayca — Genan ssespouxa 87,06, Ilpa sanGombmen
. ynaneEmr or Cupsyca: (oxomo 11°) ee merko paccMorpern fiame B
BeCoNbIIHe TONECKOOHW, Mo Mepe npaGmkenna k CapmEycy oma cTa-
HOBHMTCH Bce” MOHee B MeHee NocrynHod mus maGmomemma.
Coyrnex Cmpuyca, WHOIKA HASHIBAEMBIH MMenxom,— meppetit or-
KpHTHE UeNOBeKOM Geaviill KapAux. Mu smaeM Teiieph BBeaAH KYMA
Goxee LIOTHHS, YeM cNyTHEE Cupayca, Ho B cBoe BpeMa ero dusu-
weCcKH® CBoONcTBA KASANECH cOBepmeNHO HepePOATHRME. Macca:
. IMerxa mowra paBHa cONBeuHON, HO N0 ANAMETPY CIHYTHEEK Cupayca
peero Brpoe Goxsme Jexym. IloaroMy epepssf DIOTHOCTH €X0 BOIO-
crsa CTONb BEAHKA, WTO cnEYeunHfi Ropobor, M HARONHECHHELH,
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ROIKOH MMerh ﬁaocy- B meayw ToEEY! MM CRAOHHL :paccMiTpEBaTe
" HbIHO ‘NOJOOHEG 3BOSAN KAK ¢00AHKDOTHBIIHECA CBETWAA; KOTOPHS,
- HCHOXE30BAR 3ANMACH BOJOPORHOTO TONAMBA, CBOTATCH JWMIL 34 CHOT

O9€Hh MeLIeHHOro CKAaTBA, COCTOANNe BeIeCTEA coyraEka Cepryca’ °

# Jpyrux Gemnx KAPAHKOB MOMOT OMWTL OXAPAKTOPHSOBAHO KAK ¢BH-
popenEsl rasy, Iox oTHM TepMEHOM ACTPOPHSHKE NOHEMAWT Ha-
XORAINYIOCA TOX OrPOMEHIM JABIeHWEM CMECh HOBHIOBAHHEIX ATO~

MOB & cBOGopHEIX SmexTpoHOB, HecMorps ma To, uro »Ta maasMa .

ITeTHeE CTAAH, €0 BCO e CAENVeT CIETATH rasoM, TRK HKaKk OHa
ob1azaerT xapaKTepHOH NAR IAS0B YOPYTOCTED. Nayvenno cuyrauka
Crpuyca nokasano, 910 B 5Be3AAX BOIIECTEO MOMKET HAXOANTLCA B
#600LITHOM COCTOSHEE, W 6I0 M3yTeHHe (N0 CHEeRTDY N IDYTEM HaH-
HEM) oforamaer ATOMHY (MSHKY BOCHMA HONCSHAIME CBOlOHEAMH,
. Capityca m Aanx OCHOBAEE® HASKIBATL SBOBAN €HOGSCHBIME
. XaGoparopmamuy. S - =

C CapuycoM H ero CUYTHEKOM CBA3AHE HOKAA BATAJOYHAT HCTO-

pusa. Hasectunii ppermepamcrmis $anocod Cemexa (I 8. H. 5.) u sHa+

MEHNTHE OCHOBOTONORINK 'reONENTPHYECKOE cHeTeMM. Mmpa Kuas: .
mati Ihroxemedt (118.m.5.) cumramm Cupuyc me romyGoit, a APKO~

KpacHo& oasesnolr. Cemexa yrsepmmail, uro «kpacmora CoGauneit
apessn raybme Mapea — uarue, ee mer comcem y KOnurepa, senutne

KOTOPOro o6pAINAeTCA K YHCTOMY CBOTYS. YIOMHEAHHA O Kpace -
moM Cupayce BeTpewalorea ¥ B HeTeHAAX HEKOTOPHIX APOBHEX HA+"

.. poioB, Yo 3T0 — OmmEOKa, HIUI0BNSA SpeHud BAR Garr? | -
VYme B X Bere, cyna no maGmoflemesM apabekmi acTpoHosos,

Capryc mMen 7akofi /¢ BHOINMRE OGIMR, KAK H ceromus. Moram i

TaK OHCTPO 9a HOCKONBKO CTOMETHE MBMeHMTBCA CBOBCTBA OTON

aseapu? [lo mocHeAHero BpeMOHH ACTPOHOMM CHJOEHK GHUIN -pacs
CMATDEBATh Coobmenns o wpacuom CupEyce Kak Hempaeionopol-:

unte. Hume xe Ha o1y mpofteMmy Mosxuo B3riamyTh MEave, = .

Tlouemy me npemmonomurs, wro cxyrmEr CHpuyca, 0 TOTO KAK

' mpeBpaTHTHCA B GelmIl KapaABK, GMA K PACHHM IAranToM, nogas-.

RANWAM CBOUM HBNydYeHMeM roayGmsmy Cupmyca? Barem om cbpo-
CHI CROM ra20pwe :o0oMouKE E c'Ramnca B Genmdt wapauk, w10 .10
- COBpeMEHHBIM - HPOICTABAOHMAM XADAKTOPHO RAS -BBONIONHHM GOJNb-
muscysa . ssesf. Ho mosemy rorma B meropmweckmx xpommkax mep-
BHX BEKOB HANIGH BPH HET coodmeHN O BCAHIMKe HoOBOl 3Besmu
B cospessme  Boampmoro Ilca? BoswokEwm nmBa ofwachemsa: arta
BCONMKA 6hia. KPATKOBPeMEEEOR W Opumiack HAa WepHOR, Koraa
Cupryc crpuncs B syuax CoiHEDa; dcTpoHOMEZ paEEero ¢peaHeBe-

KOBbA HAXOAMAACH B rAyfokoM ymazke, n  Taxoe coGuTHO, KaR -

BCNWIIKA HOBOMl, HEKEM SapermcTpuposamo me 6uuo. He mexmovero,
KOREYHO, ¥ KAKOe-TO WHOe olbacHemme Kpacmoro CEpuyca, HoBeao-
© Mo0e coBpeMeHHON Hayke, ' . i

- Hite Cupuyca zerxo orsickars, B ocoGeHHOCTH B GHHEOKNS, 8Be3-
Ay 0% D70 ~— THRENHLH DPeACTABHTENE OYOMD peAroro maacca 3pesy,
TAK HAgHBAeMHIX 8pesi Thua Boxnda — Pafie. IImponue - sunconom«
- HHe AMHHHE B. X COGKTPe FOBOPAT O.TOM, UTO TAKHe SBesAM Gyk-
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BAXBHO HCTORAKT rasoM, NOKHAAOIMUM B3B3y CO CKOPOCTAME B He-
CKONLKO THCAY KRAOMOTPOB B CeKyHIy. Armocepn ux geoburuafiso -
NPOTAMKEHHN, & GHCTPOTOYHOCTD HAGNIONAOMBIX NPONECCOB, He ocTap-
. AfeT COMHERHHE, 4TO B mONOGHOM COCTOANNH BBE3JA HAXOQUTCA HO
Gosee_ cOTHE fRICAY XOT. JHAYHET, 8BE3ja o Boammore Ilca — omtua
uP CAMMX MOIOABX 3BOSJ, KAKHE TOALKO MOMKHO HAGNIOAATH Ha 36M-
HoM mede, e

. Ha pmonnmyrs Memgy Capuycom m 0% eCTb ApKOE PpAcCeAHRHOE
speagmoe cRomzemme M 41, Omo cpasmureaneo Gemuo SBOSAAME, HO
pce me B HeGONLIION TEZOCKON BHITNANMT BechMa sdPexrro. ITOT
. smespmnl poll, EMemmuit B mMomepeYHmke 7,4 MC, YAANOH OT Semmm -
Ha paccrogume mourm B 50 pas Goapmee, Tom Cupnye. g

" B cossespun Boabmoro Ilca ecrs yHHRaZbEAA D2pa SBesR. Sro —
. sarMeEmO-epeMentasd, obozmquemHam Oyxsamu UW. Baeck ee Me-
mxercs B mpegenax or 45 go 48 c.mepmonon B 4% cyrox. Obe
COCTABISIONIAE -CHCTOMH — peMAfiliae CBePXTHTAHTH CHEKTPANLHOTO
knacca 08. Cyns mo rpueoil Grocka, ofa omE Tag GMESKH APYT K
APYTY, 9TO DOA BIAANEEM BPISHMHONO TATOTORHEA nPuobpenn 2IAn-
CONABILHYIO d:opuy.'llonoﬁuuﬁ cayuafi HAM Y/Ke HIBOCTOH — Iepe-
mexmEag W Bommo#t Mensemamu. Ho caMoe . HeoGRYHOe — Macca
csepxrurantos cEcreMs, UW Boammoro Ilca. 910 — canme THIKG-
© AWe HA HIBOCTHMX BHaM 8Besk. . Kamasa N3 BERX HMeéeT MAccy
71500 - 10°* roEH, 1o ects mowmn B 30 pas Goapme Coamna m mowTH
p 10’ Mmaxmonos pas Gompme Semns! ' .

Crour ymomamyts Tarke u § Bomwmoro Ilea, ovens mOXOXKyIO

ma yme smaxomyio maM P Ifedes (cu. c. 91),— sarajouRy® Nepe- -
MeHEYI0 3Besfy ¢ HeGONBIINMHU, HO CTPOrO NEPHONHIECKAMU roneba-

unaun Gnecka.

Xors rmapHas smesga cospespag Mamoro Ilca ~ mexroBaThil
Mpomuon — yorynaer - Cupuycy ® B pasmepax, u B TeMmepatype,
3 B CBOTEMOCTH, MEHIY BTEMH SBE3[IAMH 6CTR HETIO obmee.

- Ofie OHE BOBTIABIZIT MATeHLHHEe CO3Be3AHA, B KOTODHX HH
ofiAA W3 8BES HA MOMOT CONEPHETATh ¢ HEME B SPROCTH. Obe 3Be3-
AN EMOIOT B_XAUECTBO CHYTHHKOB Gedsie KAPINKH, HCTODHM OTHPH-
THA KOTOPHX BOCHMA CXOHH, - : o

OnmorpenenHo ¢ EaydsemmeM apmxenus Cupryca Beccens ofma-
PYMEN ABAJOTEYNES BOMHOOCpASHE® OTKIOHOMME X B cofeTReHHOM
neusennn [Ipommona. M speck Beccenb 3amop0apmi CYMECTBOBARMG
HeBEAEMOrO Ted4, BOSMYINAKINEro NBH:OHHE Mpomuoua. .

~ JlwGonmrEO, wro Kax pas B rtor 1862 rop, worza Kaape yemme
cuyrERg Cmpmyca, HeMemgmli acTpooM AYBepC BHYECARI opbaTy
enle EAHeM B¢ HAGNIOAARMIErocs COYTHHKA TIponmona. Ho mpumnocs
ponoAnaTL eme 34 roga, npesne Jom IHeGepae ma Jlaxckoit ofcep-
patopun yenfenr To HeGecHog Tedo, CYNICCTBOBAHEE KOTOPOTO Teope-
135
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THIecKn (L0 npemcrazaHo sa moasexa no sroro. Tyr cHoka, H yiHe
B TpeTHi! pas, MOBTOPEAACH WCTOPHA, NOAOGHAA OTHPWTHIO Hen'ryua
A BOT UTO MK TemepL 3HAGM O Hponnone H 670 CIYTHHE®. :
IIponmon, menromaras swesga O0™,5, ofaanaer CBeTAMOCTELIO,
namb B 5,8 pasa npesocxopamedi ceermmocts Conana, On meckeanxo
RpynHee Comma ' HOMHOrQ ropA4ee — TEMIEPATYPA 6ro MmOBSpPXHO-
crn Gmmsxa k 7000% Kax u Cupuyc, IIpomuon — ofma w3 cocemHuX

K HaM 3Bes[: paccroaHme Ao Hero pasHo 3,5 me. B ofmen, ara zpes- -

#a caMa mo cefe HWYeM He BaMevaTeNbEA, U ecad Ount He GEMAOCTD
x Semste (a HOPTOMY B 3HAYHTENbHAH BHANMAA apnocrh) MBI, BOPO-
ATHo, e 06parmaE 6 HA Hee HHKAKOrO BHMMAaHUA,

Hpyroe memo — coyrmuk IIpommona. PaccMorpers oty 8BOIOTKY
11-i s8. BeamwwHm, Haxopsmywcs or lIponmoma HA CpemHeM pac-
CroAREE 4”,— amava, COBSPIICHEO HEMOCHALHAA [XA PANOBOTO 0
Gnrena ac'rponom ITa MAICHbKAA 3BESNOYKA MNYYAeT CBETa MOY-
™ 8 10 pas mencore, woM cnyrEux Cmpuyca, B mpepcrasager coboit
eme Goxee mmormpit Gommit xapamk, wem Ilemok. Ho cxopcrso
JBYX CTPAHHHX CORPY’KOCTB COBePUIIOEHC HENOXOMHUX APYr' HA APYTA
" ssea (Cupmyca u Hpom:ona 6 uX Rapmonm cmmaun)
' Geccnopno

' Bananen‘m

Kacrop u Ioanyxe — fpe ruanaue, caMue ApKEe 3Bajiu coaBe3-
naa BInsEenos, Cyfa N0 HX MMOHAM, NOMRHL OLITh KAK GyZTO [l
noxoxuMn Kpyr Ha apyra. Ilpupoma, opHaxo, He moXeaaaa cum-
TaTheA ¢ MUpAME B HaIeARNA ITH 3BEBNH BOCHMA DPASIEYHHIMH CBO-
crBamMid, Kacrop — xpaTHaa 2Besfia, [BA TAABHBIX, KOMIOHOHTA KOTO-
poli npepcrasamior -cofolk romyGwe Topaume amesmbt, IlIowryke —
XOMOAHAR OpAEsKeBaA omEHOUHAA 3Beafa. llomayxc Omme ® - uam,
uem Hacrop: po mepsoit m3 atux ssesp 10 me, pmo. Bropoft 14 ne.
Honxyke Hwuem, B CYIHOCTH, He  saMevarened, Torfa xax Rac-rop
npepcrasnger cobofk oaHy H3 caMEX HeOGHMERIX 3Be3f.

B Goantubli prkonenufi pedpaxrop B Xerko ofmapymre, YTO
Hacrop coctont ms meyx roxybeix ssesp 2,0 m 2™, paspesenmmx
" npoMeskyriom 4" ,1. D10 Gnma mepras ABofiHAm 3BE3NA, Y KOTOPOH
cie Bmmbam I‘epmem. B 1804 r. ofwapymea aABHoe OPOHTANBHOS.
JASHXKeHHEe ¢ NePHOAOM (IO COBPeMOHHHIM JAHHHM) B 341 rog. Obe
3B63/IN PASNENAIOT HPOMEKYTOR B 76 a, o. ..

Ha paccroanun 73”7 of ovoit mapst ssean, oﬁosaaqaepmx JCROBEG
Kacrop A n Kacrop B, sipaa sseagouka 9" — Kactop C. He B npu-
Mep UePEHM ABYM ropswmm rurantam, Hacrop G — mazembran xap-

' IMKOBAA XONO[HAA B8BE3JOYKA KpacHOBaTOre InpeTa. PaccrosmHue
MoKy Hell M NBYMA rI8BHBIME 3BealaMH He Mmenpme 960 a. é. «He
MeHbIIE» MHOTOMY, WTO M3MODEHHO® PDACCTOAHEEe OCTh NPOGKIHA
HCTHEHOTO paccTofmma Ha HeGecHym cdepy. Sa moaropa Bexa Ha-
6monenult Kacrop C He ofmapymun NPH3HAKOR OpOMTANLHOTG HBE-
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SReHHA, YTO ® HO YAMBHTONLHO, 'TAK KAR HOPHOJ ero eGpameHsi
BOXDYT IEATPA MACC CHCTeMH BO BCAKOM CHyTaé ‘e MEHDHII® HOCKONIb-
KHX JeCATROB THoAY Aet! ) _ - o

HKorma TINATEALHO H3YUHJNE CHEHTPH BCOX DTHX TPeX 3Besl, obua-~
PY/KEAOCH, UTO R&MMAf# B3 BHX — cuexrpansio-neofinas. Kacrop A
# Kacrop B — mBe mapu 2pesp-Gamsuencn, PasfiefleHHEX DPaccTOAHH-
eu peero B 10 mum, KM, 9ro 8 6 pas meyrme paccTOAHEA OT Conana
no Mepxypun! Ilpa Tanom TecHOM COCOTCTEe BCe WOTHpe 3BESJbI
. gonmHE npEoGpecTH POPMY BIIMICONKOB, -

: Kacrop C cocromr H3 JBYX 6amsHemOB-KapaHKoB, YNANGHHEX -
ApYr oT APyra Beero Ha 2,7 MJIH. KM, 9TO0 JMIL BIBQO TPeBHIIAST
pasmepst Coxana. OpOuTH STHX 3BESA PACHONOREHE TaK, qro Ka-
crop C ABiIgeTcA BaTMEHHO-NEDEMORHOH 8Be3foil ¢ NEPHOMOM 'BCEro
B {9 uacos! [lse ocranbHHle,: fomee cONMMHNE NADH KpYy/RATCH BO-
Kpyr ofimero NeHTPA Mace Me/NeHHee: B CHCTOMO Kacrop A 3h
9 gmeil, B cucreMe Hactop B 2a Tpoe CYTOR. T

Hrar, Kacrop — mecTHKpATHAA 3Be3la, KaR H 6 Opuoma, Han
aHATb, GEITH MOMOT, B €@ COCTAB BXONAT M .MIIAHETH, me6o ROTODHIX
HEOrKa cpasy OxBaer YKpANIeHO INECTHIO corHmamu!

* Tlocte aTOTG CONPYIKECTBa WECTH 3Be3J, MPOMCXOISHINE KOTOpO-
ro mpeficrasaser GoupmIyl0 SaTagKy RAA KOCMOIOHME, NePBOFO
BIMIAAA DOKAMETCA. COBCEM BAYPARHON MBolHAL speana’ 8. Bee ke
nonpoGyfite paspemmrs 8Ty GEIMUECKYI0 Napy 8Be3jl, YAABHAL
B3 KOTODWX — JKeNTOBATHEH ruramr 3™,5 — HMeeT Ha PACCTOAHM
6”8 MaXeHLKOTO KPACHOTO CIYTHHKA a2 ' :
MearosaTHii THraHT EMeeT €me ONHOTC HOBH KEMOTO COYT-

- " EEKa .¢ Maccoli, B UeTHDe paaa HPeBOCXOfAHISH ero coleTEeHEYID

" maccy. HocMoTpa Ha 910, OH He BHJMM COBOPMOHHO HH #
KaKHX AYYaX, XOTA CYNA IO Macee, ITOT TAHHCTBEHHRE CHYTHAK
IOMReA CBOTHTLCE TOPasfio Apue 3BE3AH 8 Bamauenos!
~ HemapNo Oum0 PHCKABAHO NPeANONOKEHHS, WITO REBHMIAMBEL
CUYTEHK 8peagn § BamsmenoB.— «IPHAR ALPar. Mez o mefi 6m
HEYero He SHANM, ecam On UPH TPABRTAIMOEROM KOJIIANCE He CO- '
XpAHsIACE MACCA, ORASHBAWINAA B JAHHOM ciysae aaMeTHoe meii-
cTEHe. Ha HpMHeHHe «oGHuHo#» smesin & Buusmenos. Hepummmoo
HE B KAKAX AY9aX TeX0 —9T0 INOBCTHHE ¢1YepEAd NBIPAy. He ncr-
M0veEo, ITO Barafovmnil coyTAMK 8 BauSHeNOB — NEPBAR ¢YePHARN
mHpay, oOHApPY/eHHAN aCTPOHOMAME. BopoueM, moxa 9T0 TOABKO
ApeAmoACKeHye, He Goakme. A ' R
B cossesguu BiBIHeNoB €cTh ABe APKHO NODeMEHHME SBE3ASS.
Opma ms =ux, spesia b — modeémma, MEPHONETCCKH MeHAIONAA - CBOH
Gnecx or 39 po 4°3. Ilepuon, Sambnmil x 10 cyrraM, mORBEpHeN
mexoropuM xoxeGamuam. Bropas mepemenmas, 1 Bansneuos, MATE-
pecEa TeM, WUTO -OAHOBPEMEHHO HBIAETCA cHeRTpansHO-Kpoiol i1
saruenHo-nepeMenHofl speapoil ¢ mepHONOM B 2084 - pua, -a  Kpome
Tore, H HOAYIPABEAbEOM mepememmoft co cpefaMM mepHozOM B 233
pug B -aMnasrymod 3°,1—3".9. TlonoGHMe CAY4Y8H COTOTARH:A PASHEIX
THTIOB NOPEMEHHOCTE B OJHON 8BE3fe JAIeH0 He PORNH. o
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-Bansko or arvofi mepemennoi HRXORHTCA PACCOSHHO® 3PEITHOS
ckonnense M 35. Ha meGe omo sammMaer TAKYI K0 IAOIARL, RAK .
noamaa JIyHa, a Ha caMoM jexe ero cpemumi . HONOPEYHNK OROIO
g Ogc. OBo 3 20 pas Gonpme Tmaj — paccroamme Ao Hero: paeHO

me, .. : -
. 'B GHHORAL BHAEA POCCHNb MANCHLEEX -caabo CBOTAMXCA GBO3-
JOU6K, CPeA KOTOPHX HOMANO TIODATHX FRTaHTOB. UeM MOmMEHE®
TeAecROm, TeM Gonbmree KONAYECTBO 3Bea] MOABASOTCA D noxe 3pe-
maA. Ilo cuosau mssectEOoro acrpomema mpomuoro Bexa Jlacceas,
€370 HeOGHEHOBOHHO NOPASHTeALHNE RoGecHLl IpeMeT B HHKTO
HO B COCTOAHEE BUNOTL €I0 NOPBHIL pas, He BCRPHKEYEB OT -H3yMie-.
miay, OrEecoM 3TOT IpEyBeNMueBHEE OTSLIE M8 cuer 'BOCTOPIROH-
aocTH Jlacceas n Gomemoft Mommoctr ero pednexropa. Ho Bce-raxm
H B IWKOABHKE TOIOCKOOW SBe3AEHH poi.B Bausnénax surasnmr
0YeR: KpACHEO, - ) ; :

Bosmmunit

Sapanee mpegympeman TRTATENA, 9TO 8BOSAH, 0 ROTOPHX molier
Peth, B HIKGALHLE TENCCKONH KARYTCA CAMMME SayPAAHBIME B HH-
HeM He 3aMeuaredbEHMH. Tax OHH BHIPAAmAY H B RpynHe#mne Tese-
CROON Mmpa. M Bce-raxy oBM ReoGmKHOBeBHH, HO ¥3HATH 05 3TOM
yRAZoCh He NPR HEMOCPEACTBOEHMX EAGNOICHHAX B TedeCKoN, a 1o
KpHBOfi HaMenenua uX Gnecka H xapaxTepy CHeKTPa. - :
. Haumeu ¢ Kamemmu -- Gmecramefi mentolt sposau (,00, «pos-
raapaAmelts cossesque Bosumuero. Korma ee dusuvecrme caoiicTpa
" Gsau eme DOXO H3BECTHH, HEKOTODHe ACTPOHONH cuuTans HKanmen-
ay meoitunrom Counma., Cxopcreo peficTBHTONBHO ©CTh, HO TOABKO
_'mo-mBeTy H_remnmepatype, B ocramemom e HKamemns cobcem ge

noxomxa Ba Commne. . : - .

. Kaneana, oxasusaercs, cocromr ms meyx 0ueHb OGAWBKRHMX fpyr

" R MPYTY MeATHX sBesp-ruramTor, OfHEA W3 HEX no mapuerpy B 12, '
& HO Macte p 4,2 pasa .Goanmie Coanna, Ilonepeunux sipyrofi B 7 paa .
- WpeBocxopmT conmeummill, ¥ oma B 3,3 pasa MaccHBHee ConHnma.
PaccrosmEe Moy NemTpaMu jTEX 883X HOYTH DABRO pafmycy
‘semmoit opburnt. [losToMy MoskHO ‘RocTaToumO HarmaaHo IPOACTABATE
- cefe cucremy Hamemi, ecam mpicmemmo Coxmme samemmrs Kameis
" aokt A (Gompmmm rommomemToM), a 3emmio — Kamemmoi B.  Hoba-

BEM, uTO NOPBAR M3 HTHX 8Beaj GyneT CHATH B 110, a Bropan »
70 pas apye Coannma. . : e .

_ ¥raosoe paccroamme wmemmy Hamenmodt A » Kamenmokh B muy-
TOEO Mayo.— Beero 07,05, wro- maxonmres Ha mpemexo paspemaio-
melt cmocofmOCTH BeaHualinimx Temeckeonos Mmpa, . Ho. CHORTPATBHELY
GHOEEB COBOPUIOHHO HOJBYCMEICICEHO . YKAOLIBAPT HA ABOfCTROH-
noers  Kameanw, ® mo mepmopuueckomy cmempnmmo CHEeKTPRALERY
aunufi nerxo’ mafiTe, wro mnepmon obpamenms B-9TOH cHOTEMS nByX
conur Grmeox k 104 oyrwam, . - -~ .,
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. .. (DoTOPNERTPHIECKES H3MeDeHHA noxasann, wro p - Boammdero —
$r0pag MO APKOCTH NOCHe KameXnsl SBeafa 9TOTO COABE3REE — YT~ .
dyrs (Ea 0%,1), BO CcTPOrO MEPHOJZHYUGCKH MEMAET cBolt Gaecr. Ama-
AM3 CHeKTpA M KpuBoil MeMoHeHHA Oiecka OKaswiICA- BIGAH® JIOCTA~

OUHKM, YTOOH yeHATH MEPSDECHLIO noppo6HocTH 00 BTON 3aTMEMEO- -

popeMeHuodl sBeane. _

© . Ofa KOMIONeHTA — TOpAMEe roXyGule rHraHTH, DOXOKE [PYyT 1
apyra GywBaasHO Kar GMSHELH. Ux pagmycs pasum 1.9 MiH. KM,
&-100:Macco Kammas U3 3pesy B 2,4 pasa mpesocxomur Comune. Cosep-
MeHHO ONEHAKOBM H ILIOTHOCTH, ~M CHOTHMOCTH' 91X GuUHBHONOB.
PacorogHEe MEKAY HX NGHTPAMH BCOro 12,5 mam, BM, & HepHOA -
. o6pamexnsa pasen 3,96 cyrox. CoL o

. Ilpamofi NMPOTUBONONGHRHOCTHI0 ABIAITCH MBS SBE3MH, COCTAB-

- paomue cacreMy § Boammsero. {puc. 55). OGe omu coBceM He CXOEH,

-

.. - Ppe. 55. 3pespa § BosEpuere. - -

Opna B3 HEX — OYeHL ropAvian roryGoparo-Genast. sBesza, 13 pas
sacousEee CONENA ¥ B WOTHDe Pasa WPEBOCXOJAIMAHL ero uo Kua-
metpy. DBropolt KOMITOHEHT — EPACHOBRTO-OPAHAReBHIi xomoyEsil
cpepxrurany, B 32 pasa saccapEee’ Coaxna r.» 293 pasa -Gompuie

-@ro mo JE Dy, .31a BBeATA TAK OTPOMER, uTO, Oymyw: BOMOMeR-
goil B HEHTD eTHON CHCTeMH, MOTXOTHAR Ot Mepxypeit, Bene-
py; Semitio M JMEmBL HEMEOTO- tHe. mormayxas 6w no Mapea. - - .
.- TomyGan 8Be3ga - HMOET “reMOEPATYPY. IOBODXHOCTH 15 000°,
xpacsan 3160°, 3aro mropam marysaer. caera B 1900 pas Gossme,

- uem ConHIE, A HEPBAR -— IHIOL B 400 pas. Toxy6as speama ofpa-

I0A6TCA BOKDYT K Ho#t mo opbure, mOUTE pasROft B pasmepax Op-
$ure I0mmrepa. o crysafizomy creveHuo OoOCTOATONLOTE JIyY 8pe-
uua- semHoro Hal; AaTed NOUTH -JERHT B- KHOCKOCTH ol opBETH,
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u Gnatopapa sroMy onEa ms smesy mepmomuwecKm sacmouser or rac’

apyryw. Ilpa-arom, xorma

KPACHAZ 3B63a 3ACHOHACT roaydyio, Gmece
nocaenHeff CHAYANR MEHAGTCA OYOHE Mamo,

B2BONAKMBANACHL KAKOH-TO NOYTH mpospayHoH
OTPOMHAAl HCHOMMHCKAA ATMOC(OPA KpacHoro

KAk - ecan. 6ut  aBeamga
AuMEOE, JTA gpMKA —-
CBepXrArauTa. B meit

- (ecyng mo cmerrpy) KAULUHOBHG NPOTYGOPABIH HHOTAA -BATETAT B

BHICOTY 233
. Bo Conmnal

Hepuos ofSpamenms B cEeremo

MAH. KM, 910 B 1,5 pasa Goawme paccrosEmsm or Sesxs

¢ Bosmugero pasem 972 mu,.

NpTeM MOJNHOe BATMOHMEG roxyGoft apespn pumres 40 Auei!
Kax #w rpamgmosen macmra6 STHX ABNeHHE, OHW BCO Ko Guexn-

HEWT IO CDABHOHHID ¢ TeM,

IHTCA Ha wypeca,

UT0 YAAAOCH OTIKPWTh B CHCTOMS®
saTMeEHO-TepeMeuto® & Bosmmwero. Bor yx
nopasgalotipe BooG

Hurepecro yime T0, 9T0 ¢ Bo3kmuero
¢ caMuiM GonbIHM H3BECTHRIM NePHOIOM

IZle mpEpoOna He CKy-
ernel , e

— SaTMeHHO-TepeMeaHan
H3MeHeHHA OGrecxa: om

papen 27 TORAM. AMODAHTYHA HDE STOM COCTARIAET 0™,75, 10 ecte

= !Jamm
" Pme, 568. Cuerema & Boammgoero,

Cucroma ¢ Bosmmuero cocromr
sumaMoi. Ta, xoropym wn BHREM

2700 pas Goanmme coamewunoro,
OpGHTH BCeX -mAaHeT,

B MaKCHMYMe Gneéxa & BosEmye-
ro B 2 pasa apve, uem B MIEN-
HyMe, . )

. Tmarenvandt asamus CHeKTPR
# KpaBoft Gaecka ¢ Boanmuero,
npoeemenumit B 1937 1, mz. -
BeCTHHME AMeDHKAHCKHMHE ACT-

pofmamkenu ]I, Hoiinepon,
O. Crpyre r B. -Crpeurpenou:

- TPHBON MX K HOPASMTONbLHEIM Bhi-

BOJAM, ‘o
U3 JIBYX $B63A — BENUMON M He-

B cospespau’ Bosaugero kag mex-
TOBATYI0 8BeB{Y B CpegHeM mouTH 4™,
TeMmeparypolt mosepxmoctu 6300°.
Cozuna u 3 190 pas Goabme ero mo
.COBEPIIOHHG MEPKHYT HO CpPABHEHED
‘camoit Gomnmolt ua Beex, xaxme mm

~— OPPOMHBIA CBOPXIHIaNT ¢
aseaga B 36 pas maccasmee
Ruametpy. Ho ee paamepn:
¢ PASMOPAME BTODOK SBO3AL,
YoxsKo smaeM. Ee amamerp »

dr1a

Byrpa- ee - ceobonmo YMeCTHANCE Ol
or Meprypun no Carypma mrmowmrennuo.

Ha puc. 58 ¢ coxpanemmen OTHOCHTONBHEIX MacmiTalos TOKA3AHA

cacrema ¢ Bosumuero,
'Hecuorpd ma' wymoBmmasie

PAasMEPH BTOPOTO - KOMIOHOHTA, Oro .

CBETHMOCTD M8NA M HOYTH PABHA COMEOMHON. ' Bapgusmsik 6yecr soan-
uajimiet @3 apesy Gmmsox x 16™, a YraoBoe - pACCTOHANS e oOT €00~ |
aa 07,03, Vaurupag OFPOMHYIO DAsHOCT: B BHAMMOM -Gnecke KOMIO- |
HEHTOR, «PABNONHTHS HTY -IAPY ONTHAYOCKH NMOKa Ho IPONCTABAAOTEA

BOSMOJKEBIM,

HNoyemy sme -ripn ﬁo;monepno Gomsmux paauepax smesaa Ducas

MO A MMEOT TAKYI0 HEUTOMHYN UBETHMOCTS? Cexper,
aBesfia 0veHs xodommas (1350°

B TOM, 9¥¢ BT
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OBA MAYYAET B OCHOBHOM HOBHAWME® MHDPAKPACHBIO Ny4H. ‘K romy
3@ 00 CPefEAA IJIOTHOCTh HACTONLKO Majsa, 4T0 OJncAxos A apo-
spavuHA; NOTOMY-TO BO BpeMAa sarmennd orofi’ smesgodl ee COYTHHER
 MERAKEX WsMemMemH B cmexrpe He npoucxomut. Ho fHoseMy e Tor-
- & Bce e xoreGuerca Gieck 9ncraou B? o
. Tlo MHOHNI AMOPAKAHCKAX YUGHIX, Oucunon B, nanygaoman
cpera B 10000 pas Goanme, wem CoXHIO, HOHW3YET GausKaiimme
% Hefi caMmie BEeIEEe cnod WAQPPAKPACHOH 3DOIARl 9ncunou A.
O6pagynomeecst ¢HOEHIAIMOHECS OATEO» NpH ABMMeEHH Ancunon B
nepeMemaeTcR N0 MOBEPXHOCTHMM CAOHM armocieps ducunon A.
Korna neppas H8 8Re3ll OKAKETCA C3AAH BTOpofi @ ¢HMOHHAANUOUNOO
IIATHO® SATOPONMT @e. OT 2eMEOT0 gabawogaTens, Gneck aseans’ Ounce-
nos B ocnafepaer, TAK KaK NOHMBOBAHHEE rA3bl MOHES RPO3PAYHE,
aeM HOHOHHSOBAHEHE, JTO OCTPOYMHOE ofbAcHeENe MONHOCTHIO GO~
OTBOTUTBYET BCEM AagEEIM pabpopenuii. Bor Kax wmaoro cpopenni
MOKEO NOAYIATH Kd AHATHIA ayveil csera, . :
" Cospesgue Bosmuvero GOraTe He TOALKO HeDOHKHOBOHITHMA 88~
\ryenno-nepeuamun aBesaMH, HO H DACCEAHHHIME 3Be3NILIMA
cxonnexaAME, OTHmuTe B OWHOKTE WIH TeNeckou TPH CKOMACHEN
M 36, M37 n M38%), & cymuocrs, ofpasywomue TpOiHOe CKOMAS-
nae. OB COCTOST B OCHOBHOM H3 ropaunx Geanx 3BesR CLEKTpaib~
Horo wnacca B ¢ AoReTOpOl ¢NpENECHI0» Gonee XOXOMHLIX BEBOWN,
ganounsapmmx Coxame, B ofmeill caoHOCTH pce TpH CKOIOHAR
HACYUTHBAKIT B .CBOBM COCTABE -OKONO ‘350 gpBesn, MPUYEM CAMOD
apxoe m Goraroe H3 aux — M 37. Paccrosmue 1o Hero, Kax ¥ HO
M 36, pasno 1100 me, YorAa Kak M 38 ® HaM HeCHOMbKO GuHme —-
850 nc. WcrEmEEe HX HOMGPeTHHKH BSARIOYGHH B npefenax
or 6 mo 11 me. :
[lo meCAefOBANMAM COBOTCRWX ACTPOHOMOB BOH COBOKYHOCTE
pacCesEALIX BBPSAHKIX crommenudi oOpasyer B mamek Iamaxruke
' ON0CKYI0 TIOACHCTOMY. e
Enasopor !
B svom o6mmpHOM, Ho GefHOM ApPRUMHA aee3NaMu CO3IBEIANN (ram
eCTh TONLKO OAHA 8BE3NA APUe 4™) ofparsre BEMMAHHE¢ TONLKO HA
omEH 00heET — 3AMPUATENLHYI ma@Pysay0 TYMARHOCTH, H3BECT-
AYI0 ACTPOHOMAM HOJ HA3BARMEM «Poserxa» (pmc. 57). Ha xopomnx
Jororpaduax oHA melCTBETEALHO OTAANOHAO HATOMHHAST peserxy

JAA BAPOHBA, W-l0 STOMY ' DHOEIHOMY UPHREHAXY (nuoxoobpasuas
dopua) ee MORHO GEUIO . 68 DPEYACAET: K OAAHETAPHRM TyMas-
HOCTAM. : : : .

OpEAaKO HA CBMOM }eRe, HOBTOpAOM, BTO -— mafdysaas TyMas-
HOCTH, CIONCBETEBACMAAS BWSHYTPH OUGHL TOPHATHME BBOSRAMY RAAC~
. ca O. Ee sumuMuii DounepevwHHK BABOO Goasme mynuoro. Hac paspes
aser 1100 me. . .

") Hx ny::qmo EORATE MoKy 0 Bosmumero & Tm
{48 '






" Opmpan

' Mumemnﬁnpemsmmam,mnCCCPmmmm
wacrs (@ HPETOM Ee caMas Aprag) TOro OSMEpHOTO M, XOWUETCH
CKa3arh, JAHBHOrO COIBO3NNA. " ‘

‘B coasesjum DJpujana - Haijmre TPORHYI 8ROBNY o?, Tuapuas
. smesfa 4™6 HEMeer Ha PACCTOAEHE, IPOBHINAIIOM MENYTY JYTH,
cnyrauk 9,7, KoTOpHil B CBOK OUepels ABAsAeTCa KBolfiHok apespolk
{rperuk xoumonert 11*2). _ =
TrasHes 2Beajs HANOMWHAGT HALIE Conmane, HO TONBHO OHA
fIeCHOMBKO MOHEINE €ro B XOJNOHHEee. Bropag sBesia — OYeHL XONOf-
_HHi KpACHEIE RAPIHEK, PAMEPHO B 5 pas mo ofbeMy H MACCO MORb~
mu# Conmma. A Tpeths sBesia — Gexsiit KapiEK, B 50 pas ycryitap-
muit Coanny 1o ofbeMy, HO BATO IpeBoCXONAIKAN ero o HIOTHOCTH
3 64000 pes. Bemstit B KpacHHH KA[NIEKE ¢BOAAT XOPOBOAD ¢ mepRo-
a0 B 250 Aer H COBMECTHO ofpamanTCa BOKDPYT TIABHOH SBE3AR
no ‘orpommoi opiuTe ¢ NEPHOAOM, KOTOpHIl emle HAaJIGMKEO He ompe- -
fened. Jra TPOEKa 3Be8k — HAIUE COCENA, 0 HEX HOYTH 5 me.
Qpoama & Opuaada (4™2) saMewarensHa TeM, 1ITO oms —— OHA B
JBYX 3Be3Ji CEBEPHOIO MONYIIAPEA He6a, BOKDYT KeTopod, OHTE MO-
IKeT, RPYHATCH ofraeMue mAaHeTH. Bo BCAKOM cAyUAS, KAR H
-« Kuva, ora opeajia MAxORHTCH HOJ HOUPOCTANHLM HAGMONSHHOM,
Aydime CKASATE, MOX «paznoRaGIHeHREM, TAR KARK Ha Med HAUPAB-
JeHA OUeHD YYBCTBHTeALHNE ¢YIIM® 3OMHHX PA/IROTENECKOLOB. Iora
# OTCIOSA MeT RUKAREX ¢IOSBIBHEIXY HCKYCSTBOHHOTO TIPONCXOKAS
. EEA, Ho OyfeM TOPNeNUB, IKCHEPAMOHT TOILKG HauHAAeTCA. '
Hexoropas HANEHIa Ha ycmex ecTh: Belb & dprfaHa BATOME-
naer Coxnme. OHA OMHOTHA, NOCTATOMHO XOM0[HA, Rawme HECKONLKO
xonopuee COMHIA, CPABEEMA ¢ HUM IO PA3MOPAM, MACCe H MeANeHHD
spamaeroa porpyr ocu. Ilocnennee 0GCTOATONBCTBO MOYKET paccMar-
PHRATBCA €CEM He KA NPAMOE YKASauHe, TO KAK -HaMex HA CYIecT-
BOBAHEe ¥ & JpHNAHA HIaHOTHOK CHCTOME. : Bra 8BeBJA HECKONLKO
Gmme K HaM, uem 7 Kura,— 130 Hee BCero oKomo 3 me. -



CO3BE311 51 BECEHHETO HEBA

Kaxoo omo- TemHO®, 9TO BecemHee smesmuoe Hebol Tpm Mecama
HASAK B TOT 7K YAC CYTOX WIKHAS moNoBAHA Heba Omaa yxpamena
ceME0 ApTalimuMe sBesRaMu. A cefivac Hame BEEMAHHE HpPUBIEKa-
T ANWG TPH SBESAK HEPBON BEINYHHH, OJWHOKO CHAKNIEe Ha (hoHe
HEMHOTOTMCNOHANX B HeADKHX BeCeHHMX BBE3H, ) ’

15 anpean, 10 wacor mewepa, Yyrs cmpasa or meGecmore mepu-
ABAHE, DOYTH HA MONNYTH OT TOUKH IOra 0 BeHHTA BMAHO COZBEIXAe
JlxBa, B KoTOpoM Ges ocoboro - TPyNA YTamMBAETCH CWIYST TPUMBEL
uP TYJAOBBINA <OApA sBepeii». I'maBmas spesna sroro cosmeapma — °

erya, ' , _

Ha wro-socroke pugem pse sprme apesgm. Ta, wro mosumme n
Honpde,— OpamHeBas  5Be3Na -ADKTYD, caMaf APKAA H3 BeCeHHMX
8Besfl, TIABHAA B cospedmmw Bomonmaca. Huske m npapee Apnrypa —
romyGoBaraa Cnmka, BoariaminAwias cosseanme Jlepn. Jles, Bomxo-
aac¢ u Jlepa — raasmeitmue n HanGonee BHPASATENRHKE N3 BECEANHY
cosposnuit {cu. Ipraomenne VI). “

. Cnpaea or JIpBa — coseeamae Paxa, a csepxy mag JIsBoM — Hp-
9eM HO NpEMeuaTelbHoe Kpomeumoe cospesmme Maxoro Jinea. Ilpa-
seo' Bomomaca mumuur coseesyua lomwux Heor = Bonoe Bepouuka,
a mpazee ® HmKe [leBN HeUpABHNBHHE WeTHPEXYTONBHEK U3 3Besq
mOuTH OFEHAKOBOf ApxocTH ofpasyer cossesnue Bopoma. B mamm-
HoM cospeajmu I'mapm mermo maiitu ToabKO cpaBEHTeNbHO ApKYyIO
apesny « (2*). Baro Yama m Cekcrant, saxmouenmme Memny Jissom
u I'mapoii, macroxtro HEBHPAIATENLEE], 4YTO HAMOTHTH HX 49eTKUE
KOHTYPH Opocro He ynaerca. Jlemee m mmxe Comem mEsko mag 10-
gnaom-ou Bupasl 8o @Bedxusi (2™8 u 2"6) — o n P ua coapesmus
Becos, : .

Ilpomcxosaenne HaMMEHOBANMI HEKOTOPHIX M3 BECEHHHX CO3BO3-
REit- BeckMa Juobonpitno, Hanpumep, B cospesauz JIpBa mapex: aa-
mevaTiAeR TOT caMilil csupenwit Hemelickuit Jlep, nofema mam wotvo-
PHIM COCTABHIA ONMH M3 JBOHANANATH NMONBATOB IOHYARPEOre Mu(n-
wecxoro repoa Fepryxeca. Keratu, Tyr se ma BecemmeM mebe bl .
HaiileM H ZPYTYIO JRePTBY repKyaecoBoi momu — Jlepneiicxyo Dua-
py. B cxmatke ¢ stuM memsruronosum wynommmem Iepxynec npo-
ADEN HeMANYI0 H300DeTATeRLHOCTL, M, HOCMOTPA HA UOMOIIL Inga-
pe co cropoHn memoxmucxoro Paka (k om Tome ypemoBewenm ma Be-
.CeHHEM 3BeafHOM Hebe), B KOHIe KOENOB mnoGeRa 0CTANACh 38 ro-
poeM. -

C muduuecroit meropueit Bonomaca, cmma Hannmero, Mu yire
-snaxkoMu. He coBcom scHo mpoucxosnenme cospesmma Aeen. Ilo
OfHOMY H3 JpeBHHX BADHAHTOR — 210 Goruma marem llepepa. Bo
BCAKOM CIyuae HA CTADUHHEIX - SBO3HHX Haprax wmeGecHas [losa
Aep/KAT B PYKax cHenrll KoJNoc, oTMeweEHMNIt sBesmoit Cromkoi.

3abapHa. JeTeHRA, CPABSHHAN © cospesgaed Boxoc Bepommzm,
¥ erunercxore napa ITvozemesn Smeprora (111 v, o B, ».) 6ruta Kpa-
casuma-cynpyra, napuna Bepommxa, Qcolemmo Beamkondenmsl Grimm
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©6 POCKOIIHN® BONOCH, ONYCKAPmRecA HWKe mosca. Korma Hrone-

Meli ymex Ba Bofimy, ero omeouaNenHAA CYHPYra mada kaaTey Goram -

HPHHECTH B JKGPTBY CBOM BONOCH, OCHH TOALKO GOTE COXDAEAT €0
A00UMOrO MYKA MeAHM B HeBPOTUMEN. : '
Bexope [ltonemed Gaaronomyumo BepRyJCH ZAOMOH, B0, YBEACH
OCTPH/RCHEYI0 CynpyTy, 6mn semano pacerpoen. Llapcrpenmyio qeTy
HEeCKOALKO ycmoxomN acrpomor Komonm, saspms, uro Gornm BOBHOCJ
Bojock Bepopuxn Ha He6o, rfie MM HpeIHAIHEAYEHO BETIRO YKpamato
BeceHHERE HOYH. . _ . :
Cossesnme Becos Taxme opmo ms HpeBHOAIINY, ONHAKO MOTHBM,
nolynnemme ApeBEMX WOMECTHTD CPeR 3Bea) STOT OpocTeRIMuiE m3-
MepureabEHit mpubop, me amomme acwm. Boamomwo, wro cO3Be3AHe
Becos 1 Jlesu (¢ Komocom mmm Crmwoir) OTPASHAN X03ANCTBEHHEIQ
HHTEPeCH JPEBHUX TOProBIEB H SeMIe/e/EIeR. : .
Ha crapumnmx ssesghmx Kaprax Bopos m UYama momemenst ma
T'uppe. Bopor mnowemy-ro xmwoer Tuppy, & Yama -surnagar ouens
HeyCTORIHBOi, roToBoli BOT-BOT ynacTs. Uro osHaTAET 8TO CTpaHHO®
coueranHe COBEPHIEHHO PasHOPOAHMX Openmeron? B namatm uemose-
9OCKOHl CTePNHCh BCAKHO CAOAH NPOBCXOMMICHEA BIHX JApepHefimmx
coapesxait. Ilpampa, no mac JOLieN OfiAH HAaleKo He ROCTOBSPHBIR
"PaccKas 0 TOM, TO AKOOH B STOM MecTe He(OCBONA 3amevYATREH TOT
BOPOH, KOTOPOT0 ANOINOH HOCAAN ¢ .damel 3a Bojiolt nAs BLEmoXHe-
HHA OfHOrQ PeNRTHOZHOTO PHTYaNa. BOpoH He MCHONEMN -Ipocsiy

Anonnona, 3a 9TO BMecTe ¢ wameft B HAKAZABEE GuT HABCEFJA WO-

MeIMeH Ha CIHEY SMeeBUJHOr0 HeGecHOro wyjaoBmma. C

VOTAlLERe TPR cozBeaqnA neceHEero geba — Mamsit Jlos, I'on-
ume Ilemt u Cercramr — copcem menammero opoucxoknennn. Mx mpex
B XVII =, IeBennit, uzobperaTennrocTDh KOTOPOrO B HTOM feNe mpu
DOTHOM OTCYTCTBME CKONBKO-BROYAD CePLESHOH apryMeRTammm Mul
YiKe paHee OTMEMANH.

Mansiit Jles Gma momemen Ea meGo mo MOTHBAM 8CTPOJOrHYE-
. CHoro xapaxrepa. [lsyw HeGecmmm Memsegmmanm m JIbry acrpomorn
UPHOMCHBANE RYPHOe BIURHEE, B 4ro0H He HApYmMATEL TpagmumiL,
Tepennit nomectun mempy JlssoM 2 Bornmod Mensexuned# mupor-
. 00 C TAKHM e «naryGHHM BIMAHHEMS® — NLBEHKA MIH, ITO 3BYUHT
- Goxee comiano, Masoro Jisea. o

B rom Mecre, roropoe mmEe bamaro cossespaeM TIomurx Icos,
Tesennit mapucosax mapy cobax, 6pocusmuxca na Boarmywo Meyne-

- muny. Tax xax momomxm sTux ncop I'epemmi BIGHR B PYyRE Bomo- -

flacd, 0 noayumaocs, uro osE Hamamero moweMy-ro rpasar meamm
CBOW Marh, JTo cTpaHHO® HWaolperemme I'epeams BHTAANHT CKOpoe
KX 030PCTRO, WeM KAk neiicTBHe, MMelomee moj cooil KaxkBe-EROY L
JorgdeckeEe o6OCHOBAENA, C

H yx copcem ne x Mecry y ‘Hor JIspa Tesemuem momemen Cex-
CTAHT — YINOMEPHRY MHcTPyMenT. Bupouem, u » sroM caydae, ocra-

BafAch cele BepmeiM, Tepemui HOZIBORET CHEAYOIIYI0 4CONHANYIOS -
Gasy mog cboe msobperenme. 408 noMemen ciofa,— Numer amaMenu- -
THH DOALCKHE AcTPoHOM,— He HOTOMY, 970 PpaCcHONOHEIHe 8Be3fy
) . . :
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sIAnOMEAAeT 06 TOM HHCTPYMeHTE; M HO TOTOMY; ITO 3Hech OH oka-
SaACA OCOGRHHO YMECTHHM, HO OH CIY:RHIL uue ¢ 1658 no 1679 rom
.JIA TPOBEPKN MONOKeHHE aBeafl, & 0400 MIOKCKAR YHMYTORHAA OT0
'BMoCTe ¢ Moeft ofcepsaTopEell E co BceM, WTO s EMead, MPeJAB BCE T
9TO IAMGHE CTPAMHOro momapa, Bor s H YOMeCTHA 9T0 UpOEERe- . '
peHue ByaxaEa B WeCTH K CHABY YpaEuu, ¥ acTPOAOrs HAlLYT, ¥TO
STOT MAMETHHK KAR pas TYT HA CBOEM MeCTe, MLy Jssom & ap-
_pol, MUBOTHLIMH CBHPRINIOTO HpaBar, CoL o
Heo cuemyer, ofEaKo, Jepeciyp YHperars I'esennsa, O noAs3o-

" sanca mpaBoM - m060T0 - NePBOOTKPHIBATENA, - MPAROM JABATE nofue
 HAMMEHOBAHAA' OTKPHTOMY o0BEKTY, M BpAA NH NPH STOM €ro Gecno-
ROMNO. OACeHHe, TT0 MOTOMCTRY BHABHEYTHE EM MOTHBH MOTYT IO~
KagaTbea HO COBCeM yGeNuTeNbHEIMI, - L

Jles

TosHaxkoMbTeCh HpeKAe Boero ¢ Peryaou, .raprok B 9TOM CO-
sBesasn 3neamoli, B cnmcke peaamaTit cAaMLIX APREX 8Bed meba Pe-
£yl CTOMT H& HOCHSRHEM smecte- DTa Geaas ropavyas ppesjga ¢ ToMHe-
parypoii MOBEPXMNOTH OKOIO 14 000° mo cmoeii csermmocts B.140 pas
upesocxomur Coaune, Ilomemennbiii-Ha PACCTOREHN Cmpayca Perya
moKasancsd G B -6 pas Gojee APKEM, deM spualimiag H3 aBes) 3eM-
zoro Heba. Ho Tar Kax daxrmiecks Perya podrd B 10 pas pamvme
Cupayca, ero BHAMMEE Gecks paBeH BCOro =3 !

* "Peryn — KpyHBas 3Bo3fla, 1O nmonepevEERy B 2,8 pasa Soan-~
me Coxnna. Yl y 2roit apeapsl TeAGCKON OOHADYRWBAGT CTDAEEYIO
ceuty. Ha yrionoM paccrosuuy B {77 pmpueercs MMeATas 3BOZA0Y-
®a 77,6, mo (QusBEIecKHM cpoficteaM ouexs mnoxoykas Ha Coxmme.
Xors opfEranbHOR JBEMKEHHS SBE3[H MOKA HO obnapymeno, olul-
HoCTH coGCTBERHKX NBRmenmit Perysa m ero CONHENENON06HOr0 CHYT-
JIMKA SACTABIAEE-AYMATSH, 4To ofe 3BE3IH (PHIUYECKE CBASAHLI MOK- .
~ my coboft. Ho y Peryza ecrs eme Bropoll cryTHEK — CXabeEbKAL
spespouka 13°, cyas no BoeMy; ‘Geitsill KEPAWK TEHA YIRe WSBOCTHOrO -
mau Ienxa, Tpa coBcem He NOXOMKMe NPYTr. HA IPYra gBesns. 00~
eIMHCHE TOTeMy-T0 B eUEYI0 PHSKUOCKYI0 CHCTOMY. SargKE TARMX .
CTPAHHEIX CONPYHRECTB IOK& UTO ellfe RAJICKH OF paspenieHHs,.
3ato snonse saypAmEA fpoiHAm 8Beafa Y Jissa. Opawmeras B
- seqrras 3BesmH -2™6, u 3%,8 pasgeseHnl MPOMEIKYTKOM OKOXO 4 ce~-
xynp fyra. B cucreMe namHo yie ofuapyieno u eHo opfurans-
Hoe REJeHRe, CORSPIIANINGSCH ¢ MEPHUOAOM B 619 aer. - o

3a mennmuit cpox (181 rox) -conépmaerca ofiier ofIRerc memTpa
macc B cucreMe npolimolt smesmmi o JlpBa; PaccToARme MMy KoM- '
SIOHCHTAMY, TOPAYEME TONyOORATO-REITHIMH . SRESZAMH,; COCTABNHET -
‘spece BCere 45 &. e, UTO MeHLII® paccrosmua or Coamnma Ao

B cospesnrn JItBa ocTh METOpECHNE TANAKTHKN, HO B IIKOALEEG
efecKomsl OHN HPARTHYECKN HONOCTYNHB i EaSS0AoHNR,
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ngmiiJIen, '

" B a10M cosBesgEy, ofbexEANBmeN, o soxe Terexms, mea mecar-
KA c7abHIX 8Be3f;, HET Hi OREOrO obBexra, KOTOpRIA Mor 6m mpm-
BlleYb HAIIE BEEMAHE®, . - '

.

. Tesa - S L

. T'napman speaga cossesagua, HMeHyeMasm ‘Comkoit, fpue, ropazee -
= ropasgo Kpyneee Peryma. Jlums 600 commnm Morim 6w ONHOBpPE-
MEHH(O COSZATE TAKOMN jKe NMOTOK MBAYYeENH, Kak ofHa Cmmxa. Pg-
IOM ¢ Heit HAINA 3Beaja KAKETCH MANCHLRON M He3HAYMTONLHOX.

- Xora.Comxa paxsme Peryad (no mee mourm 190 ceeTopmx net),
ee BAZUMHA Greck, opmamo, Heckoarko Goxbme (1™ 2), B remeckow.
HEKAKHX CIOYTHHKOB Bokpyr Comem me o :
BHAHO, HO (OTODNOKTPHICCREE HIMEPBHUA
HONMOTHIH HeSHAYBTEALHHE IT0 AMIIH-
type . (0™4)} m crporo nepmommueckue mo

- XapaxTepy xodzebamwma Orecka, Couka —
. OiHA M3 BaTMONHO-TIEpPOMEEHNYX aBe3]l. .
Napea ora owems vecHan, ¢ mepmomoM Bee-
-"ro B 4 fHA,. ) . R .

-« Mmrepecaa ¥ MHessr (pme. 58),- 9ra.
“NpoliHAR 3Beada COCTOHT H3 ABYX JHeNTO-
BaTo-GONMX 8BesA-GIUBHONOB, WOUTH He-
OTVIHFHNMEX 10 -(DH3UIECKUM - XApPAKTEDH- -

- CTHKaM: APYT OT- JPyra. YIIOBoOe. paccros-
Hue -MesAy uaME.Guusxo .k 57, m yme :
. Bpapnefi 8 1718 r. NOAPoOHO HCCHENOBAN Puc. 58. Opfara asofimol
- 9ty mapy. C rex mop IBOINH, yCHEAR- CO- - saeamut y Jlesu
BEPITETE MOYTH -HOATOPA 060OpOTa .BOKpyr - o : .
HOHTPa Mace, TaKk Kak nepuopx ofpamenus B 9T0H (uamTecKoF cu-
creme papeH 172 romaM. LleHTpH 8Be3R paspeNoHN NPOMEINKYTHOM
B 44 a.e., H 3Ta ngpa CONHI yJaleHa 0T Hac MOYTH Ha 10 we. _

. B wepxneit wacru, cosnesnus- Jlosw, 8 obaactn meba, npaGANsKEH-
HO orpammveirHoii  spesgamu e, 5, 1, 1, B, 6, cocpeaoToueHO ‘OTPOM-
BO® KOJWMECTPO FANAKTHE. 306Ch B MOMHEC TeXeCKONE BEAHA 4CH--
CTeM8 M8 CUCTOM» -- FPRHAEOSHOC O6NAKO rANAKTHK, BRIOYAKINGS
B cefA ORONO /BYX ¢ DONOBEHOK THCAY ¢BBeBAHNIX OCTPOBOBS, mO-
nobasx mamemy. [lenrp obixaxa ynazen or mac ma 4 Mumrmona nap-
CeKOB, A4 CAMO 00NAKO B IQNIOM YROCHTCA OT HAC, HONYEHASCDH 8HA~.
MEHRTOMY BAKOHY (EPACHOTG CMemeHHA», CO cKPpocTEw. 1200 m/ec,

- T0. €CTHh B THCAMY. pa3 BueTpee myan!- o : .
Cossesmue JleBH mpEMOTATEONBHO GMIP M TOM, 4TO B HEM HAXO-
ngrca camuiff ApPKEfl. ¥ xBasapos, EMewmumlk ofosHauemme 3C 273:
On Haxogmrca Bepamero or ssesmu 8 Jemi H ¢ IOMOINBLI0 RApPT erec
10e _ - 147
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MOMKHO OTHCKATL Ccpemm caabux smesy 12—13 ss. memmumam *),
Urof 9TH MOECKE SABOPIIKAHCH YCHOXOM, HYKHO 116 TONLKO Dpo-
spaysos EeGo, HO H paKTop ¢ AuamerTpoM oGbLeKTHBA, Be MOHbL-
mnax 15 cx. Bupoues, nps AOCTATOSHOM HABHKe 9TOT yXHBHTeALHEL
O0BOKT MOKHO HONKMTATHCA OTHICKATE M ¢ MeHLEIAMN RHECTPY-
MOHTAMHE, o . ’ .

Bce xBasapsl HAXONATCA AAsexo sa npefexamm mameli Iaxawra-
KM B fake camuhli Gauskuit ms Bux — msasap 3C 273 ua cossespEA
Jloss ypasen or 3emnm Ea paccTosEEe B 1,0 MEAANAPIA CBETORLK
ser. Habmonas KBasaps, MH BUAEM cAMEO JpeBHHe OOBORTH KOO~
MOCA H OCHIM BAM YAACTCA HAfiTE B CBOS TeNeCKOW Kma3ap 3C 273,
BH YBEJETO TO, YT0-GLIO MOATOPR MEAAMADAA JNeT HASAK, KOTAA AA’
SeMile ANIIL POSHEKANH BCE OCHOBHLIO IPYONH IEEBOTEHX # HepBHio
HABEMESO PACTOHHA. ' - _

Mporse xpasaput (B mx umene u 3C 273) samerno MeHAT BAXM-
Myt Giecx 3a woporkme cpoxm (mecamm u mepeam). OGmee wmcxe
KBASAPOB, AOCTYNHNX ANA HaGNOeHAA B COBPOMEHHLO MOIHBIO Te-
. neckons, oflenmsaerca B .100000. Bce omE, nogumHAACE SAKOHY
CKDACHOTO CMOMIEHHAY, YAAAANTCA’ OT SeMAH . ¢ KONOCCANGHLIME
ckopoctaME (ckopocrs Kpasapa 3C 273, manpumep, Oamska ®
48000 xM/c). DTH CHOPOCTH €CTh UpAMOe CAeNCTBHE PACHIMPEHUA
. TpexMepHOro mpocrparcrsa Beenenmoit. :

Ksasap 3C 273, kax w MBorue Apyrue oGHEKTH 8TOr0 POAa, HMe-
er CIOMHY® CTPYETYpY. OH cOCTORT H3 sBo3RoobpastHoro obmexta

. 12,6 a3, Bex. M MaleHLKOE BuTANyTolt Tymammocrm, Hesozsmo ma-
DPAIIEBACTCA AHANOFHS € JPYTHM 38METATONLEHIM O0HOKTOM B €O~ -
sposnEn  Jlepst — paguoranaxraroil -Jlesa A, MOMHLIM HCTOTHHEOM
paguoBonH. PAgoM ¢ Appou prof rajaTEKE BHACH CTPAuHLE BH-
Opoc. Her am kpome Bmemmero cxoperea ¢ xsasapou 3C 273 m ma-
wo¥i-To Gomee rayGoxoii payrpemuell cpAsu? ACTPOHOMEA eI He Ha-
mIa OTBOTA HA 2TH BONPOCH. ,

Tanaxktura [lesa A (oga me M 87) mumma ywe B 10-xparmsilt
npusmerni GEEOKAs. Ee woopmwmarm (mas smoxm 19500) o=
o 127284120, 8 = 12°40’, a Guecw 8,7 s». mox. B mroapEmiik rexe-
croll ¢ 20-KPATHIM YBOTHUGHHEM MOJKHO paccMOTperh Aame Qopuy
:m:uiei YHEKAIBHOTO o0BeKTa, _ s T ,

. Macca rananrsxa M 87 npaMepmo Gmaxmom (10'*) commeumerx

MAce., JTA CAMAA MACCHBHAA M3 HIBOCTHHX TANAKTHR BRINYAET
' ceba Gomee 400 mapoBmx 8BesARMX crommenuii. «Buibpocs», mal-
MONACMEH PAKOM ¢ TANAKTHKOR, TPABIEO3CH — 6r0 IIMHA HO MOHL-
ame 300 CReTOBHX JOT H OH COCTOMT W3 HECKONBKHX KOMAeHCANm,
. Momuo Ges mpeymemriesna cumrarh rajaxtaxy M 87 opmmm ns
COMKIX YNKBHTOABHHE 00HOKTOB 3DESAHOr0 MEDA.

B cospesnmEr JopR HAXONETCH OEG H3 CAMBIY MONIHHX CHOENe-

pait, Ao ofnaros, ranaxrui. Do mmemmwo 7K. Boxysépa m apyrax

*) Cu. KapTY B ﬁmn'e: Kynguonoﬁnt . T,e 192,
148 .



- GCTPOHOMOB, HMOHHO 3T0 OONAKO HBAMOTCA ANPOM MAH NeHTPOM
CaepxranaxTakd, B KoTopoli poss- SHO3N HTPAKT SBESHULI0 CHOTOMEL
Paccroanse 50’ o6zaxa » [ese 10 Meramapcer, mpewes mama I'a-
JIAKTHKA BOKDYI' STOr0 4¢Anpa» ofpamiaercA sa CPOK, Me MEHLEIEX
4100 unauna;l;on ner. TarmM ofpasow, » cupomaow, HefIPKOM O~
spesun ¥enw, GuTE MosMer, maxommrem nenrp camok Gompmolt ms
MATOPHAALHNX CHCTOM, KOTOPYM HSTAOTCA NPEACTABHTL CoGo coBpe-

. MeHHOE YeNOBOYECTRO. E : :

Yama ,
910 cossesnme, rpammuames o cosmeaxmen Jeswt H ofBomEHAS-

66 ABANNATL BHANMME HEBOODY!KCRHEIM TIadoM 3mess, He COMNOp-
FRAT B 800 HUYErO UPAMOUATERLEOTO, = -

Bopon

"Wa sernpex smean 8, B, e u y, cocraBagIOmEX KOHTYD CO3BEINEA
Bopoma, nepras ‘ms mmx (3")— nuofitnan. B Gomsimok  ImRomBREE
pedpaxkrop Ea paccromammy 24” or mee MoxEO YERZOTH CHYTHHEK —:
KpacHyro speagouxy 8". Camas apxas sseaga ¥ — 2",6. Dro — ropn-
unik Genwit ruradT, Baxogmmamkca or HAC Ha TAKOM KRG DPACCTOAHMM
(oxono 40 mc), Hak BCKMA HOXOMAS HA Hee WO PUIHTECKEM CBOH-
© oTBaM gBeama O. ' : ' .

. Cereragr

B orom coameaymn us 25 sBesy Her BEYET0, 4T0 MOTNO GH npe-
BAeYh Halle PHEMAHUS, T . . :

Bononac

Tnasnasn -apesxa cosseamun -Bomomaca — Aprryp — Guna nepsoit
8BOIMON, KOTOPYIC YAANOCH YBHMGTh JHEM ¢ TOMOIEBI0 TEJOCKOMA.
Cpenan sro 3.1635 r. cospemenmns I'amaes ‘dpammyscrnk acrpo-
HoM Mopen. B re Bpemema ApoecCHE ACTPOHOMA B ACTPOJIOra He-
PenKo coYeTannch B ORMOM aune. MmeHHO Takmum CEINOM CBOETo Bexa
6un B Mopen, ogur ma mocregmux acrpooros PpannmE, cOCTABHB-
mui ropockon Jlwaosuxy XIV. © . : ,

Habmonerna Mopema mume Mosker monTopmTS ‘RAMTHE — MEOI.
6Ll nosoXKenHe ADKTYDA HR JHOBHOM HeG8 GHAO MIBOCTHO © RocTa-~
TOYHOK TOTHOCTHR. APKTYp ~ 0ueHn Apsam ssesga (0*.2). B cmmcxe
+ CAMBIX ADKKEX 8BESRX $eMHOro ReGa oOHA 3JaHHMAeT WecTO0s MeCTo,
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XapaxTepHo, uTo OpamiKeBad OKpacka ApRrypa-Gpocaerca- B raasa
JiAKe HAYHHAKOHIEMY HAOIIONATENIO. : -

B cpasuennu ¢ Counmem Apkryp orpouen (2 26 pas Gonpie mo’
miaMeTpy), & MOTOMY MoMeF OHTh HABAH OPAHMKEBHIM THIAHTOM.
O mecxousio xononmee Conmma (5000° ma nomepxHocTH), o Gam-
s0cTh K Bemme (11 me). B BHAYATENDHEE DA3MEDPH TMOIBONAIT ApDK-
TYpy Ycmemuino comepHMYaTh B BEAMMOM Giecke Jajske ¢ TaxuMu mc-
nonkuann, kax Hanemna. )

Cofcrbennoe ABIDKeHMe ADKTypa BeChMA 3HATHTENBHO — YrioBOG
paccToAnme, PABHOG BHAEMOMY TomnepedEmKy JIyHSI, sTa aBesjia mpo-
_xomut ua nebe mpumepso sa ‘800 ;er. HeyAHBATeNHLHO LOITOMY, TO
Apxryp Gnn mepBoi 3sesfioli, y xoropoil lamneit eme B 1747 r. o6-
UAPYKUX ABHOE NBMKeHKe B NPOCTPABCTES. . '

B 1e BpeMena onpoBepixeHue NORHOX WOeH 0 HeNOJBHMKHOCTH
8Be3j]l MMeNo 1@ TOJLKO 4MCTO HAYYHO®, HO H OTPOMHOE dunocod-
CHOO BHAYEHHO,

B cospeagur Bonomaca ecTh HECKORBKO HHETEPeCHHX JBOHREIX
ssean. fApxyio ssesny & B. Crpyse, ocmomarens Ilyarosckoi ofcep-
BATOPNN, CUATAX Kpacupeiimedl M3 ABONHBIX. HelicTeurencso, apxan
JeATSA T/ABHAA 3Be3NA 3™ HMeeT PAKOM coBoli HA YHAMCHAE OKO-~
10 37 roxyGosarwii coyrner 6™, Lasmas ssesfa B TOMY e CIexT-
paso-ABOiinas, M IOTOMY 3llech HOPeX HAMH CHCTeMA He H3 [BYX,
a M3 TpexX CONNL, L .

_3pespa ® Bomomaca cocTOMT H3 ABYX TIOPAYMX roryfnx sBesj
¢4™9 u 5*,8), paspeneHHNx mpoMesyTkow B D ,6. Hampan ma mex,
CYIA NG CHeKTPY, B CBOK OuepeAs /BOARAg — HOBHI UpuMep «J6TH-~
peXKpaTHOiT» 3BE3IEL ’

Jerro paspeametca B Temeckon KpacuBas apoiimas § Bomomaca.
Trapeas opamueBans 3Be3fla 4™, mMeer Ha pACCTOAHAH 57,3 xpac-
peii cnyroEx 6,8, B 9Toll mape KOMIOHeHTH pasaeleHs paccToA-
aueM Beero B 32 a. e., a mepuon obpamenna pasen 150 romam.

- Cosepmienno yuuxaibna fpoiinaa § Bomomaca: -Iime ropavue ro-~
ay6ue sBeamnt 4™,6 olpamaorTcs BOKPYFr o0mIero HeHTPA MACC C Ie-
piomom 123 rona no HeoGHuAHO BHTAAYTOR op6mTe {ee sSRCHEHTPACH-
ter paser 0,96), K coxarenmo, 602 XOMIOHEHTa PASKENEHEl MpOMe-
skyTiOM Beero B 17,2, TaK YTO YBUASYL MX B OTJGNIBEOCTH B DIKOIL~
peilt Temeckonm Heansd. Pajom ¢ & Bonomaca ecte KpacHOBaTaA
sBeamodRa 5®, ofosuaveRrnan OyxBoi ‘W. Hexoropsie HaOXIORATENH
yTBePAIAT, YTO HHOTAA ee Omeck magaer Ao 5m4. Jlpyrme He 3a-
Meuasu GEKAKEX maMememuii ee Onecra. Tag, go cmx mop m He pe-
[IeH BONpPOC, NEPeMEHHAS 970 BAA CTARHOHAPHAA seesna? He momo-
steTe NH BS, VHTATENb, PEMATL 2Ty mpobaemy? !

Becni

B meGonpiiom cosBesgEE Becop ofpartdure BHHMARE® XA [BE A0~
eTOIpAMeyATeNbHOCTH. IlepBas m8 HHX —- 3BE3NA O, BTOPaA no Gaec-
Ky Tocxe [ 3Beafa OTOrO COSBEIAEA. Ve 5 ONHOKXEL OTAMUHO BEAHO,
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4TO TIABHAA TopAuAm romybas ssesma 2*,8 ma GombmeM paccrosEEm
{5 mEmyT AyTH) MMeeT MexromaTi cnyTHEK 5,3 3B. peamumun. OGe.
. 3Be3E OGNARAT CXONHEIME COGCTBOHHKIME IBH/KOBEAMY, HO OrpoM-
HO0O DACCTOHHES MOIKAY KOMIIOHCHTAME 3JACTARIAOT BCO e COMue:
BATCA B (PUSHYOCKOK CBAIH STHX SBOIN, i : ,

3peana & Becob — ormEYEC -M3yweHHAS : BATMOEHO-TOPOMSHHASR.
O mell M MOMeM COOCIIRTL SETATEX JARGOTMTHRHC noApobROCTA.
06a KoMIOHeHTA MOYTH OAMHAKOBH 1O PASMEpAM — HX paauycH 2.4
w 25 uan, xu, Ho memnmuit ms HEX ~ ropaumii roayGok rmramr,
B 2,7 pasa Gomee maccHBHHIN, wem CoNENP, 4 GOXBINEH — MReXTHE
THPAHT, Hoxoui mé Hameary, mams » 1,2 pasa upesoczommmuh
Conmme mo macce. LlemTpsr ssest paspelser cpojEee paceTOsAme
Beero- B 8,6 wan. kM, a mepwox -ofpamensa cocraBasert 33 eyTOR.
Semuolf Habmonareas BEIMT, KaR WHOTHA Gaeck & Becos ocnaGenaer
¢.4"8 o 5™9. Tak Kar kenras smesma oSIATAeT MeHBIMEK CBOTH-
MOCTLIO, YeM roayGas, Hafmomaercs ¥ BTOpEuHEIT MEEEMYM rTyGm-
uo# oxquo 0™ 1, o ' -

l"omq Ilcsr : )

Yurareas yie me paa yOORAANCA B fIPORSBOILEOCTH HAAMOHOD&~
‘Hull Heroropuix cossesmul. Kar yme rosopmaocs, 8BE3A O COBBOI-
aug Tomanx Tlcos Guna massana ®pemcrumon Cepanem Hapaa Bro-
pore! Jla, umento Toro camoro anrmiickore xopoan Kapra II, xo-.
TOPEI, Kak. Mor, McTEA cTopomEEEaM KpOMBENIR 54 KA3HBL CBOGro,
orud. Bonmopur na mefo sro mermresmmoe “«Cepnme’ MOHAPXHMECKH:
nacrpoenuni PreMcTH, B MO €r0 MEMLUATHBE HA SHOIHEIX KapTax:
TOTO BpPEMOHHW Hof ¢XBOCcTOM® Boiemoit Mexseamusr usofpakena
1{0pOHA, BEHIAKIIAA COple. .

Haobperenne ®aemcruna POCYIECTBOBANO - HOJIONro, MO aBesga,
HASBABHAH WM CTOAL BUTHEBATO, Ge3yCNIOBHO, 3ACHY:KHBACT CAMOrO
TpuCTANbLROrO BEEMAnmA. HecoMHemHo, 9re 3T0 oHA W3 caMEIX 3a-
‘MOVATeNLHHX 3Be3fl, KAKPe TOIbKO H3BOCTHH 36MHBIM ACTPOHOMAM.

pemne mcero o Tomumx Heor — opma ua kpacusedtimex pgpoii-
HBIX 3803y I'1apnan spespa — ropawmit roxyGod ruramr 2*9 Ha pac-.
cronnEE okono 20" HMeer menropaTHii COyTEEK 54, Kamaan wa
ATUX 3BEJ]l B CBOI OY6Pelb CNEKTPANLHO-NBONHAA ¢ TMEGPHOAOM B Ho-
cronsio nuel. Ho camoe awGonmrmoe, wro o Iowsnx Heos— Mar-
" HETHO-TIeDOMEHHAA 3Be3fa,

Cpasmnrexspo meparmo y oroft ameapm OPH TOHROM BHAMMIO o0
CHeKTpa 0GHAPYIREHO 0YOHL MOIMHOB B K TOMY e NOPOMPHHOS MaT-
HHTIO® IN0Me, HANPANREHHOCTE KOTOPOTO MEHSOTCH B IpejeNax or
=4000 no +5000 raycc®), nn cpanmenns coobmaM, wro y Conmma
HADPAREHHOCTh ero = ofmero MATHHTHOTO NOAT He IPesHIseT
50 rayce. ' - : Co

*) 3mak meuée&. HARpEBNeHHe HmOAR, '_ ..
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. ' B monyagpERX KHHTAX IO -ACTPONOMEHN, TAM, e PaccKa3miBaeT- .
¢H 0 TayaxTERax, ofHYHO HADAAY ¢ TYMABHOCTLIG AHIDOMe[L: OpH-
popar dororpedEic ® APYrofi raJaKTHKE — TYMAHHOCTH H3 CO3Re3-
aus Fomumx Ilicos (cw, pmo, 5), Umeasmanca » xaramore Meccre
nox nomepoM 51, oHa ovemE »pdeKTHA, FTY HCOONUHCKYI COEPATL
MH BHIHM «OXSIIMA», M, HECMOTPS HA CTATHYHOCTH $ororpadau,

: : . chMa CTDYRTYpPA TANAKTHKR
OOSRGQT BOCYATACHHE YEr0o-TO
pupamEusoro. Ho crpasnoe
- lelI0, HA \KOHHe BETBH TAJar-
THKH, Hanpapilenmoil ma $oto-
rpauE BHH3, BHEOH KaKOi-~
TO CTPAHHBIE CrycTOK, Kaxoi-
TO 4TOK, HBHO nOpTA-
muit érpofimocts ofimedt xap-
THHHL,

) a® yMe TOBOPEIOCH, W3-
BECTHOMY COBETCKOMY acTpo-
poMy B. ‘A. Bopomuopy-Bean-
AMOROBY YAAJNOCH JOKA34Th,
uto sgech (POTONIACTEHKA 3a-
tukcapoBaza He ONHY, A JBe
FANAKTHKH, COeJMHCHHHEC 00-
meit serssio, B rayfunax Me-

_ raranaxTeke B. A. Bopomios-
BeasgMUEOE OTKPHI oill¢ He-
Max0 JBOMHHX U CBASAE-
HBIX. MOy COCOH TANAKTHK,
TMOPASHTOIBHO HANOMHHAIOIEX

- M 541, 3magur, TO, 4TO MH BH-

. Pu¢, 59, «nofimux¥ temarrarm M 51. = UM 1Ia PHC. 5 u 59, ue urpa .
T . cayuas, ‘8 HeROTOpag BaKOHO-

MePHOCTh — OmpeJie/ileHusk BTan B oBomwnuE (nyeTsh Be BCex) Ta-
Jpyrue mssEMocBAsaEEMe ¥ BaauMojelicTByOmEe TPATAKTHKI
O0YeHD ‘IATeKH OT JeMiH H AOCTYIHH JANIIE MOINBHM ToJNeCKOHmAM.
Ho M 51 cpapmurensmo 6amska X mam (fo mee «ncero» 7000 Kue),
¥ e BumMMbii ofmuil «mBTerpaxbHHity Gaeck pasem 8"9. Cromr

. OTHICKATHL Ha He(e 9Ty ABOHEYI0 FaIaRTHRY, H XO0TH WIKOALUHE Teje-
CKOLH, KOHEYHO, B HOKAKYT TeX HoppodHOCTedl, KAKH® BH BUIHTO
Ha puc. -5, HHTEPECHO NPOCTO 34METHTH B TOJe. SPeHUA TenecKona
caaboe TYMAHEO® NATHHINKO, CBET MHINIHADAOB 38€3[T, - NOCHAHHBIX
RMH CBHINe 22 MWUIEOHOR JeT Hasaj! ) ,

A BoT eme HeKOTOpHe ENTepecHHo mompobmocte o0 brolt mape..
ranaxTny. [IaBEAA %8 HAX MMeeT JONEPOIHHK, BUATEPO MOELITHI,
vem y umameit I'araxruxu. Ha meGe o6p raxakTuxm M 51 BEmEH Kag”
ryMaiiHoe NATHRIIKO NOTepednwKoM B 14, uro mowrm sxpoe MeHb-

mie BEXEMOTO AMAMETPA NyMHOTO AmcKa. Jipoiimas-ramaxrmrka M 51
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YHOCHTCA OT HMAC €O CKOPOCTHI0 546 KM/c, B YeM CHOBA DPOABIAETCA.
| yMe YHOMAHYTHIE HAMH PAHE6 BAKOH $KPACHOTO CMeIIeHHM», )
B Tomunx Ileax ecrs (o = 133748, &==28°53') cpasmurennno
apxoe (7™,2) maporos cxomnemwe M 3. Ero smmmmmilt monepeusmx
22’, a paccrosHEe or Hac Cxmsxo K 14 kne. JImmmE B cOeKTpe CKO-
TJIeRHs CMeIteHH K (umoXeToBOMY ROENY, TO ocTh ckomienme M3
K ua:H) OpuGARAAeTCE, HpPHYeM J[OBONBHO OBICTPO, CO CKOPOCTHIO .
150 ¢, ' o

Bonocnr Beponnka .y

910 co3pes me MMeeT CMHCH BHNMATEABHO DACCMOTPETh CHANAMA
NGBOOPY/REHERM FIAB0M, A TOTOM B GmHoxus. B mpamoit ero momo-
pupoe Gonbmaa rpynma cnabux spesmouex ofpasyer Heuto, HManmoMu-
Halomee «KocAR® Neramux skypaBaell. Ilomaryil, momuo, momoGuo
Houony, ycMorpeTs 8fech m KOmHY CBETAMIMXCA POCKOMIEEX BOMOC
xpacaprpt Beporuxn. Ho mam xoderca oTMeTHTH, UTO BHYTPR BTOTO
«KOCAKA® H 0O ero OKPAMHAM MOIEB® TENeCKONM OGHADYKHBAIOT -
OTPOMHO¢ KOJHYECTBO TRAAKTHK. 3fech, B coaseafuu Bomoc Bepo-.
nuxi, BabrofeeTca eme ofHO «oblaro Tamaxrmks, OHO HOCKOALRO
yerynaer B uacaenHOCTH obnaxy B [leme: rvam okomo 2500 spesgpamix
CHCTEM, SMECH OKOAO THCAYH, Ho BOSMOMHG, YTO MHOTO PANAKTHR
» obmake u3 coapesaus Bomoc Bepommwrw Mt mpocTo He BEAUM H3-3a
NY9TOHHOCTH WX BRIMMOTO 6iecKa,~— Belb ONNCHBAeMOe 00AaKO yia-
neHo of 3emau Ha 25 mmanmomos mapcex! Kax u moaoemo mo sa-
KOHY ¢RPACHOTO CMENIOHHA», OHO yOeraer or HACc ¢ YyMONOMpAawH-
TeabHoll cKopocTbio 7400 xu/c! . '

llocne sroli rpamgmosnoit xapreem (yBH, B noxEOfl Mepe nocTYM-
nofl NHOIp MONIEEIM - TeAeCKomaM) OOpATHM BHHMAHH® HA 3Be3NY o
pacemarpaBaeMoro cospesaua. CosceM pAmoOM ¢ 910# CKpoMHOE 3Bes-
noukoll NATON BOIUYUNHHE B MKOALHME TONOCKONMB MOMHO OTHCKATH
urapoeoe 8BespHoe ckomrenme M 53, Ero marerpansusit Gxecr 8™,7,
d BupEMHA ponepeyEdwk 16’. Cronmemme ymanserca or 3Semmm ¢o
cxopocrrio 100 xM/c, B B BacTOAN(yI0 SHOXY HAc pasmeaser 20 K.

- Pumpa
Hume Comum Ha pacerosnms npumepno s 10° umorna saasEm mee
3Be3[Bl MOYTH OfEHAKoBoro Gmecka (oxoso 3™), a wHornu TomBKO
" opua, Gonee mpras. Ta, wro mosmpue,— Y I'mAput, a Ta, Kutopyio- He-
BOODYROHHEI IiIaa3 BUIMT Re BCETNA,— RONTONOPEOAMYECKAR Hepe-
MeHHAR R YOoro #e cosmeamms. . - .
Jra THrAHTCKAR OYeHb XONOAHAA 3Be3fla ¢ APKAMHE SMUCCHOHHH-
MH AVHMAMH B COOKTPe BEChMA HANOMHHAET MO CBOMM (EIHUSCKHM
ceoficrea Mupy Kura. Ammaurysa womemenus Gmecka R Imapu
ovens Beamka —-or 3,5 go 10™.9. Or ogmoro Maxcmmyma Grecka mo
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COCHETC NPOXOAKT HecKoIbKo Gomee semHoro roma — 387 nuedt.
TosropaeM, wro R Imgps — THDEIHAZ FOUrONCPHEHONHYECKAs Hepe-
'MOHHAH, M Bee, uTo -CBi0 CXABAHO O HMPEYHEAX KomeGamAs Gmecka
Mapu Kura, anonge moxer Outh orHeceHo B K R I'uapes.

Pamoum co ssespoll p O ecTh INIAHETAPHAA TyMaHHOCTH., On-
HaKo M3-3a cxaboro Gmecka (9°,7) m KpomIeWHOro BHAHMOrO REAMET-
pa (Bcero 0°,7) ee mMeér ¢Muca EaGIONATE TONBKO B TENECKONH

" M6CTATOYHO KPYNHNE, B mMKOJBHEE TeXECKOOH 3AeChH B JYIlIeM CIy-
gae BHAHA €0 BAMETHAN TYMAHHAA CBOTARA TOUKA.

Pax -

V. npeemero mmcarexn Ilmmnus Crapmero eCTH TAKHE CTPORE:

«B apaxe Paxa ecTh [jpe MaAno 3BespM, HassiBaeMule Ocnaramu,
8 CpeNE HHX — MaleHBKoe 00iauko, Koropoe HasubawoT fAcwaMms.
Iloernveckas (amTasma apesunx npammcwsaia HeGecEniM Ocasram
BOOJNHE BOMHON AGNETHT — GWAO PACHPOCTPAHEHO IOBOPHE, UTO MHOI-
Aa Rebecune Ocunra xopusrca u3 mebecmmx fcwelr.

flonu cumramMch, B APEBHOCTE XOPOIDHMM YKASATENEM WNOTONH,

¥ OJWH JpeBHEHil mM0dT HACTONYHEO COBETYeT:

«Cnemate 84 AcnaMu: mopobmo derkoMy TYMaRy
OBE DALIBYT EA ceBepe B RIafeHsAX Paxa. )
- Tpammigt BX — fwe caabiie SBOSAN,,
To mpa Qclenxa, padfeNenEre Houmuw,
Koroprie Ba uncroM scHOM ®ebo .
Tlogwa¢ RHEBAIHO MCHUESANT, BE R SBODIHE
Kax Gyaro npslammanTea APYF K APYTY.
.Jiyron TOrfA He CMOYHT HEIOI'ORA;
Horma e fAcam vomArr m OeanTa
Caapr semsMenno — Gyjer pomusi»

Bobce He cunTag ONMCAHBYI METOAUKY npueMmeMoll jid coBpe-
+MEHHON METEeOPOJNOTHH, BCe Ke oTHmeM HebecHmx Ocadr B EX KOp-
uymxry — feam, - S L )

" QOoststra — spesiit Y B 6 Paka — ofHM M2 CAMEX HDHAX 8BE3T
B 9TOM OGMIMPHOM, HO cocTOAMeM H3 cAalix sBesp cospesnan., Mexk-
Ay.HUME B YYTH COPABR HEBOOPYMOHHEUE riIa3 ACHC pasuuIaeT Ka-
Ky10-TO TyMamHYl0 3Besny. Kaxolt 6w soproctso sl W ofnapanu,
9Ta. CTPAHEAA TyMaHHas 3Besna, ofosmaienuan Gykeoil e, me noxa-
MeT BAM HAKAKEX nonpobGHOCTel. o :
"W pce-raxm ¢ Paxa He aBesfa, a OHO H3 HAHGOAEo BAMETATONDL~
HHX PACCEANHHY CRONACHHHE 3eMHOro seesjMoro uefa, eme B Hesa-
naMaTHEe BpeMena HaspaEmOe feaaum, Toasko laamiew ymaxochH
PASTAMIAT, YTO CKPEIBAGTCA & OGMAHUNBOH BHOINHOCTbY (TYMAHHOHN
2BESAKY,— B DoJle speHmaA ero reaeckoma flcam pacmaamch HA MO~
- 3mecTBO ¢HA60 ‘cBeTANEXCH spespouer (pue, 60), -

TNocMprpute Ha 8TOT BBeBAHEE poli B CHHOKAD HIH TEASCHON
(npn  cnaGou yRenmueHud), ¥ Bu Hofimere Bocropr Iaxaxes,
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KOTOPHE He HAXOARI CNOB AN ONHCAHHA BTOTO BEAMKONERHOr®
spesHma, : S L

Heyn — THOMYHOE pacceAHHOe 3BesmHOe cHomuenme (0Gosmauaer-
-ca M 44). Omo mume memsormy ‘Aansmre Ilmesnn — no fHeiedr 160 1.
Corua ssesn, obpasywman flciu; sanmMaer » mpocTpaHcTBe ofaacth
TIOMepPeYHUKOM OHONO 5 mc. B remeckons s ﬁp?c:;x BHJEH 3Be3IH
or 6® mo 11%, rxasunM olpasoM ropaume GeA e IHMTAHTH ¢ HEKOTO~
poii’ mpumecslo Gomee xomopumx spesa, cxommmx ¢ Coxmmem. Ofa
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Puc, 60. 3peagnoe ckonneHne fenn v co3Beagna Para. -

-9THX SBEIAHHIX CKOLNCHHME N0 CBOSll DPOCTPAHCTROHMHOX NXOTHOCTH
(koawuecTBy 3Besq B equuune odBbeMa) He HAYT HU B KAKO® CpaBHe-
HAe € O4eHH INOTHHMH, oC0beiiHO B IEHTPE, IMAPOBHIMHU BBE3JIHHIME
cromnennaMy. B cospeagsu Paka’ ecth eme oxHO pacceAnHOe 3neaf-
noe crondenne M 67. Ono maxoamres wyts npasee o Paxa, # oTHc-
. KaTh ero, NOIXL3YACh BRO3NHOHE Kaprolf, He cOCTABAT HUKAKOrO TPYHA.

Bor «¢nacmoprunie maEHLe® STOre BBesfAHOre posn. Paccromnme —
800 me, mmamerp oxond 4 me, B cocran M 67 mxomamur 80 asesg or
10* mo 14", npuves, Kex 8 B fenax, 10 B ocHOBEOM ropmiue e
JABe rETaHTHL ' _

Hcmm u-M 67 — nea Guwanena. Ho kax pasmmyen wux smenruni
ofauk mus semuoro Habmoparensa! fcae oTAEYRO BAFHH HEBOOPY=
JMeHHHM [AA30M KAK TyMaHHasm ssessa 3*,7; M 67 mmeer muTerpamsn-
- getii Gneck 7°,3 M B INKONBHEE TEASCKONN KAMKETCH CBOTALMMCH
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cBeTAIM NATHOM. Ifpwawna — pasxmwade paccromumiiz flcma mourm
» 6 pas Gaume x EpM, e M 67, ™
B cospespae Paka. samevarensHA KpathHas ssesga b. -Jlpesnme
cURTANH 66 OAWEONHON, HEueM Ee Pufeamomelics ssesposrol 5",
B 4656 r. To6uac Mafiep, EMS KOTOPOTO MH yiKe YHOMEHAIR B CBR-
$H ¢ TyMaHHOCTSI) AHApoMean, «pasppomxs» { Paxa. C 1781 r,
pocie HaGmopefuit Buivama lepmeas, t Paxa cumraxm Tpoitmoft
spesfoli. Temeps 'KQ MI 3MAeM, YTO BHEHIEe CKPOMHAR 3BEBI0UKA
t Paxa ma caMoM felle DpeAcTaBaser cofolf CAOMEYI0 cHCTEMY H3
natn snesn! ' B Co
Tnasuasg searas ssespa A (5".7), noxomas ma. mame Coanne,
Ba paccronmum 17,2 mmeer ropausi roaybokt cmyrmmx 6.0 (spes-
aa B), Ha ynanemmm 6° or.seesamt A pmpna smespouxa 6™ (apesna
C), ¥oropaa B crow ouepems mMeer coyTEEK 78 (spesma D). Haxo-
HeH, CICKTPAALEHI AmANWA NOKA3MBAeT, uT0 SBesna B Tamike mMe-
- er coyTHER (3sesny E).. : :
" © Bcg ?Ta CHQXREASA CHCTEMA B3 DATH 9Besy THIATEALHO HMSYYeH:,
H HAM XOpOIiO H3BeCTHW Hophoms oSpAIIGHEA B PAARuHLIX €@ Ia-
- pax. Hanpuyep, asespsl A m B ofpamamnres sorpyr obmero mesTpa
Mace 8a aer. 3eespa C Kpy®ur BOKPYr HHEX ¢ TEpHOACM B
1137 ;er, ofpamasach OnHOBpeMeHHO BMecre ¢ D monpyr obmero
nemTpa Mace ¢ mepmosioM B 17,6 rona. Bor xaxkasm CIORHOCT CKpH-
' maeres sa BEemHeldl mpocrorodt! -
HonpofyfiTe BampasaTh CBOMl TerecKom HA 9TY CANYH CAOKRHYW -
H3' BARMMHYX HEBOODPY:KeHHWM TAASOM BeCeHHEX pBesf. Hawk BH my-
MAeTe, UT0 YHACTCA BAM YBBAETHh B HONC -3PCHRA? .

- . —




. CO3BE3[HA JETHETO HEBA

Koporkme cBetinie Rermwe moud.. Jlam acrpoEoMor 310 camas
HebaaronpasTRas mopa. A B cePepRRX OGIAacTAX CTPANM B Iepuoj
«0exnix Boueils M BoRCce mONBAZ (EIREATENLHOCTH,~ POUL, - ROH@®HO,
HAeT TOALKO 0 HAlmoneREE spesy, . - . .

. Mu, asuenaM -uamedl TPaAMIEE ® omEmieM BRJ smessEOre Heba
He aam 22 wacos, a mua. 23 wacoB 15 mmas. B cpemmedi. momoce

CCCP = » 9707 npenoaynovwnnil wac Be6o eIe. oYeHD CBETNO, TAR

yr1d nng mabmogensn ROSTYHHEE TONLKO CAML® APKES AeTHHO SBESHLL.
. BypmeM, OXEAKO, ONNCWMBATL BCP NOCTONPHMOYATOALROCTH JNETHHX CO3-
Boammil, AwKe o0LexTH cxaule, HAZEACH, UTO YHTATEND CyMeeT
OTHICKATL B PACCMOTPeTH ¥X EIE B KOHNE BeCHH HAH B TeMHHG HO~
4@ aBrycra B ceurabpa. " ., ' o
" HA cmeroM cymepeuHoM neTHoM HeGe ne(pnm- nograsgores
1pB apkme seesftit — Bera (o Jmpu) Heme6 (o JeGens) u Amb-
ragp (o Opaa). Omm 0GpasylT BepIMHE OrpOMEHOTO €IeTHEro Tpe-
YrONbHEKAY ~ IABHOH OTANITHTENLHOR JIeTAAR HAIIEr0 CEBePROTO
ReTHOrO 3BesmuEore. Hola. , - :
B reMmile ABIyCTOBRCKE® HOUE PAfioM ¢ roayGomareii Beroil k]
WYyTh DOEEKE €0 BHNHH_ TOTHDe HeApKEe 3Besinl, o6pazymimme Bep-
muus 3000pakeeMoOre DAPALICAOTPAMMA. OT0 HeGOXBINOS CO3Be3-
EHe JIapu uaabpaskaer TOT. MYSHMEANLEKA HHCTPYMeR?, HA KOTODOM
axolu Korma-To mrpax Opdelt — urduaeckmit Myzmixamr, IOKODHE-
Nl CBOMM MCKYCCTBOM fase obmraremelt ama. Muan . cosseamma
Jlebena xapaxTeper KpecT, BOPHIHHA KOTOPOTO OTMEYeHS GOHIM
BemeGou. Ha crapummmx xaprax »s yemmmte JleGoys, aeramero
BHR3, Kk Jemuae. I'pexn yBepamn, uro B sToM ofpase caM BeeMOrymyi
3esc, ckpsBasch or permocTH 'epm, Jetur Ha cBMpande X Jlege —
Gynymet uarepn-Hacropa m Honayxca. - -
‘Bamsko or Anbrampa; meume ® mEMe BT0f ApKoft roxyGok smes-
AL, PHIHEHTCH ABO APKHe sBesmoux: — Y m B Opua, Buecre ¢ ma-
XopmmelicE cnpasa or Hux seeamolt § omm ofpasylor xaparrepryio
¢urypy sroro meGompmoro cossesmus. EciE BepETL KpOBHErpETOCKHM . .
neTeRfaM, TO BI6CH HA Hebe yBeKOBeweHA TA XHITHAA ITHUA, KOTO-
" pan »-reqoEno 10000 xer maepasa meuenms DPHKOBAHHOTO K CKake
Hpomerest — cnanforo repos, mnpEmecimere ¢ Onmmnba moamy cper
SHAHHA H 8 TO JKECTOKC HAKABAHAOIO PASrHOBANHLIME (oraMm,
.. Cnpapa or Jlapm — cospesmme Tlepryaeca, xapaxrepmoe , orme-
wennoll Ha svespHOl Kapre ¢urypoit. la, sro Tor cammit Morymecr-
penmntl Muguveckuit repofi Jipesmeidt DIpommm, xoropomy ymamocs .
yOurs_nammned cempenoro Hemelickore Jlrpa, spaymmrs mmororomo- -
vy10 Jlepmefickyro Fmapy &t copepmmrs eme meests SAMOTATEILEHX
noperros. Ha smumommcnolt seamok xapre Tepesma (XVII ».) Tep-.
Kyaec nymnr I'eapy morywedi pyxo#t, wepea xoropymo yxe nepeRAHy-
ra wKypa Hewelickoro JIsma. #ane 9re 1o caomsenmeiies W me
pnoaRe NoHATHON TpazNumE I'epryiec B306PaKaETCH ONPORHEYTHIM
' 10 CPABHEHEN ¢ OKPYRANHVAME COIBCIIESMHE, - '
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Tlop D'epxynecoM — cosBesaEA 3MeeHOCHA B JMem, KAA' KOTODHX:
TpYREC yKasaTh Kakoe-HEGYQL XaDAKTEpHOS DPACHONOIKOHHE COCTAB-
AAKIHEX X 98638, OTH BechbMa APeBEHO CO3BO3OHA, MO-BEAAMOMY, HE
CBASANE .¢ KaxkuM-1xG0. MufloM H EsO0pamawT FEIOb TO, O .U€M. FO+
.BOpAT HMX Ha3BaHMA,— WOIOROKA, [ep:Ramiero B PYKaX BMOK0, .«
3a10 ¢ cocepnuM cosBesmmem CepepHoit Hopomu, orMeveHEHIM
Donyxpyraoli menmouxoit ws 3peay Bo- raase ¢ :.lemmoi. (¢ Cenepaoil
Kopouui), cBasaBa KpacHB8A AereHga. . :
. Kpacapema Apmagma, moxEmenHas mudmeeckEm repoem Teaeem
® 3areM GeaRAIOCTHO DOKHEYTaZ MM Ha Oepery Mopa, rpoMKO pei-
Jana u BsHBana K Hefy o momomH. B xomne xommos K Heit apuics
Gor Baxyc ®, jKelad yBOKOBeTHTEH MaMATH CTPAJANHIE, CHAN C FOA0- .
. BB ApuagHH BeEOK ¥.3p0pocma ero Ha meGo. Iloxa BeHOR Jerel.Ha.
Ho60, APATONeHHWe KAMHW, BIIETEHHBe B HEro, MPeBPATHIHCH .B
8Be3M, KOTODHE ¢ TeX HESANAMATHHX BpeMeH M 00pasynT Co3Besuue

Cepeproit Kopornl, = . .
B 10muoi -1acTE HeSocEONA, B MPRAETARIIAX K FOPHSOHTY ofxa-

" ¢rax ueba, MEL BCTPRYANHE NENOYKY APEBHEX cosnoanmit —~ Bogoxei,

Koszeper, Crpenen, Cxopumon. B nocuenneu%na HEX CHAEeT APHAR
Kpacuag ‘ape3fa — Amrapec. Y 3THX cosseamail Her RaREX-BHOYAL
XapaxsepHHX QHTYp, B OTHCKHBATH MX HPUXOJHTCA N0 OTACNLHEIM
3Be3faM. - : o
Kax m 3meenmocen, Bogoneit ue osmauaer Goaninero, weM 10,
© veM roBopuT-ero HauMenopamme, Ilpocto speck Ba mefe HBOBpRIKeE -
wenoBéK, - apomul sony. Cocenmee: coasespme Hosépora msobpaxcaer.
MEQHIECKO® FKHBOTHOS, CBOLOODASHELX re6pEs Koaxa H.. pubu! Bo
. BCAKOM CIYUae® CYINECTBO, HAPHCOBAHHOe HA SBE3NEHX KAPTAX B 9TOM
paitome uea, obmagaer KoanMHON TONOBOA M MOKPHITEIM yemyeit .
poleuM XBOCTOM., - - : : . e
Bonee orpefieeHno Nponcxompenue cospeaima Crpexsua. Sram
'cO3BEaUeM 3AMCYATICH KeHTaBp XupoH - MupHEIeckmd neryzeno-
BER-NONYROHB, Tepoli MHOTHX JNefeBH, NOPOMICHEHX NOITHIECKOH'
thanrasueli APeEERX IPEKOB, . BRI
TpymaoO CKA3ATH, HAKMe NPATANE NOGYNENH ApeBHMX waGaona-.
wveneir -Heba nBecrm cospeamme Cropumoma.: Bo scaxoM caygae co-
apeagme CropmmoHA onmo us xpepeefimux. B neremme o rparmueckoil:’
riabexrn Qasrona, cuna Gora Coarna, norEbinero u3-3a HENOBHHOBE-
EHa cpoeMy ormy, cooGmaercs, wro EMemmo . meGecEmdt Cxopnaon,
Hanyrap GefHOro. HOIKY, CT&I HOMmOCPeACTBeHHON mnpEYMNOR ero
THOONH, . ' IS
Ha merEe HeGe eCTh HECKOXLRO MATCHLKAX W DHEINHE HUYeM
He npHMedaTedbHEX cospeamuit: Takosw cosseamma [leanpuna, Ma-
soro Homa, JInceaxd, Crpenst u Hinta. Ha oTHX btoaseamall Jlean--
dum — camoe saMerHoe, XapaxrepHas Anf Hero (QArypa — MaIeHb- ‘
Knfi poMOUK Hs WeTHpex SBesl, OT KOTODHIX . a4 BHHZ OTXONHT
HenmouKa W8 TPeX TAkKe cAabeHbKux spespodex., Moxkmo, m Ho uMen
Goraroro BooOpayKeHWs, YBHNSTh SASCH OFPOMHYI TONOBY neaspuns
o ODYCKAWMuiCA K TOPHACHTY €r0.XBOCT. ... . .- Sy
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> Topume w mpasee Heasduma, npmuo wap Aanrampon, BERHEOT|
~"ca cospesame Crpeds, B KOTODOM SERapsl Y; O, & ¥ p obpasywr Heu~
70 BPOAE XBOCTOBOTO OMEPeHHA AeTamed cTpeis, : -
", 0O6a manensxux cospesjug — Oenh ApepuHe, He YCTYNANMHE NO
craxy npeSHBamNA ma HeGe TAKEM, HAIPHMOD, COZBESAMAM, KAk
Boasman Mengenmua, Opmont wam Kaccmones., Iopasmo Monosme oc- -
TAIbHEe YHOMAHYTHE COBBESIUA. ) -

Maauit Koms umam, yrave MepeGemox suepesie ymoMHHaercs B
KATAJIOFe SHAMEMMTOrd acTpOHOMa xpesdocre Immmapxa (II B, o
- 8.'9.). Tpynmo ckasatsh, wro moSymuno I'unmapxa mmectE oTo CO3-
Be3Aie, HO © TeX NOP 3fech BA 3BESANMX KAPTAX 1O COCEACTRY ©
kpsuiariiu Ileracom w Tamme » mepesepuyToM monOKeHRR Esolpa~

MaeTca’ MOPHa sRepefoHKa. - A ) A
Cospesmua JIucewra m IMnra msoGperens - Teseamen (1690 r.).
Ilepsoe ®s EEX GHAO BBeAgHO. IOTOMY, UTO, IO CIOBAM Tenemusn,
«JlEcENa — JMABOTHO® NYKABOO, JKECTOKO® H IMPOKOPHEMBOS, ‘monobroe -
Opay#, a moToMy X cocefcTnd Ha melie NOKHO BHIIAfeTHs BROAHE
ecrecrennniM, Uto Kacaerca coasesuus Illura, mas, Kax ero massi-
san Fepennmit, Il{nra Coleccroro, 10 » mosABACERH ero HA. HeGe mo-
BHEER DATPROTHYECKA® YRNGUOHRS IONBCKOLO ACTPOHOMA. 10 — ™

CAuNCTBOHNOE COBBESAHO Ha semmou mefe, CBAsamEoe ¢ HOMEDeTHEIM =

| MCTOPHUYSCKEM' NeATONeM — NONECKEM IOJKOBOEUEM W KopoXes SHoM
Cobecerum, : -, ’

’

Jlupa
Korga' paccuarpmsaems $ororpaduw mapecrHoft nxamerapmoit
TYMABHOCTN B9, cospeans Jlupsz, mepoaLH0 HANpAIIMRAETcA CDABHe-:

. HHe C KONGTKOM JMMA&, KOTOPO® WYCKAM? WCKYCHHO RYDUABUIMKM,
'Ho amanorms sfech THCTO RHeMINAN, OPEYEH JNANEKO Fe NOXHAS.
Tymagnocts » JIEpe BoBce HO HOABIO, MOBEPHYTO® X HAM TLIAIIMA,
Her, sr0 RocMATecKoe 0GPASOBAHWE HANOMHHAET CKOPEO TONCTOCTEH-.

' HY®, DOAY BHYTPH H HOCHOABKO CIUIOCEYTYI) Ta3osywo cepy. .
Ho xpame (pme. 61) xyu spemma. npommamsaer 6OIBMIYI TomIYy

' TYMARHOCTH, ¥WeM B COPelliHe, WOTOMY KDAA TYMAHROCTH KAKyTCS
HaM Gomee sprump. Ho H medTpamsEme oSiacT® TYMAHEOCTH ropas-.
RO cperaee, Yem oxpy:kalommd wepmuit don- meGa. SmaumET, 1 sgecs
MEI BEIMM M3JYJ4aHEN cBeT TA3, “ : )

Ha npernolt dororpadmu kpas niamerapmofi TyMamnocrn ms cos-
. pespma JIRpPH KpacHOBATO-MANEHORHE, & LEHTDATLHAA WACTH — 36-

- atengpatad. Oxpacka 9Ta - PHISBAHA TA3AMN, COCTABAAIOIMMH TYMAH-
Hocth. JIyT KpacHOro MBeTA NPHHIENHT BOXOPOAY, 8 BeNeHBIS Iy~
UM UCHYCHAIOTCA ATOMAMM HOEHSOBAEMOr0 RECIOpOAs. YacTh maiyde-
BEA cosfaerca avomamm rexus, Menyuemme aro ¢xomommoes — rasmr -
TYMARHOCTH - MIOMHHECIWPYIOT MOA  BIEAHECM (BeTA NEHTPAILEON
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+ ° ¥a d{otorpadui B BEFETe BECKOILRO sBesn; HO, Kpome Toff,
ROTOPAA ‘AAXORETCA B NEHTPe TYMAHHOCTH, BCO OCTANLEL® He AMOIT
K HOli HEKAKOTO OTHOUGHER, JT0 — ¢3BesiM (omar, OfHA ¥3 ABX
ropasao Guyke ueM TYMAHHOCTh, APYTde JIANbUIE. '

IlenTpansEos <ANPOS. rymannoor JIMpL — 8Besfa ¢ BCRMIDWH-
TORbHBIMEA xgpamepnqrmm. TeunepaTypa oo nosepxHocTH - Gans-
ka & 75000°, & moroMy mo [paBy OBA CUATACTCA ORHON M3 CAMEIX
ropsunt asees. Ee momH0S yapTpaduonerosoe HITYIoHHe 3acTAB-
LT AOMBECCTIEDOBATH TASH TYMAHROCTH, N IPH STOM B BUIEMEE

Pao. 61, {Tuamerapman -rynnoe'rb »,cosneaman JImpse.” -

 ayuaz Tymammcers JIEpE B HECKOARKO HoCATROB Pas ApU, WEM €0
' yNHBRTEALHOS ¢AAPOY. ’ .
Hafite nuaEeTAPHY®D TYMAHHOCTD “gerxd, OHA HAXONATCA MOUTH
" mocepeAEHe MEMEY spespaMe Y B § JimpH. B mrousHEHE TeNecKOd
OEa MOKAMETCH MAJNCHLREM KK 65 WCKPAMEMCA OBANLELIM TYMAH= -
HBM OATHHITKOM. [leficrpuronnaiie pasMepsl aToro 00BEKTA BOChME
PHYIMATONBEE cpeanll MOMPREYARR rymapnocTR JIBDH GHE30K K
70000 a. e., TO eCTH IOHTH B 700 pas Gompme mHOmePOYHHKA Coa-
gewmoft cacreMu] C PACCTOAHAA KO 660 me TyMammocTh JIEpH EMEET
cpenuuit PEAMMEIL DONOPOTHER BCOTO OROII0 MHHYTH RYIH.

. Cyna mo CHeKTPY, rysMagrocTs JImpH pacmMpseTca BO BOO eTO-
pomsl OT gerTpanbEok BBeafsl ¢¢ cropocTh0, Gamaxofi X 19 rm/c.
EcTecTROHHEC HpPSANONaraTs, 1ro0 HOATPANLHAA 8BOAJA ROTAA-TO paiG- -

a Ta3L, KOTOpHe MBl TeNeps H gaGmonacM 8 BiNe anaserTapuoll
TYMARHOCTH. : - ' =
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-, ¥craHoBZeHo, uTo AApa IIARETAPHOK TYMAHHOCTH HNMOIOT TEM=
. -meparypu o7 30000 no 200000 rpagycor. Cperimocts mx, OXHAKO,
'* HePeNHKA, TAK KaK AADA BCEX H3BECTHLIX HAM WIafeTAPDHRX TyMan-
BocTell OKABANHCH GelbIMH HAN roNySGHME KapAHKAME, Boapacr. naa-
HOTADHHX TyMaHBOCTO® BpAR AM dpeswimaer 10000 aer: 116 ogmofl
B3 ranores oHA o0pasymwTCH, NO-BUABMOMY, NPH WAaBHEOM OTAe-
#eHEE 0ONOYHA 3BESRH HA CTAJAUM CBODXIH[AHTA. - :
B‘ne6oshmios cosseammn JInpw ecTh HecKOMBRO OMeHD HHTEpec-
hux aesn. Ilpeskpe ncero o6pamaer ma cefn smumanwe Bera — ca-
Mag ApKaA 3BesNa CeBepHOro - moaymapua nefa (07,1), Hampasere
. Ha HE® TEJNeCKON {6 MANNM YB&iMYenneM) u Bi YBENETO CRAIOUI®
B riybume mefa ganexce rony6oé conrmme; npm TaxkEx: uabmioge- -
HHAX ¢CONENENON0GBOCTY ADKHX 3RE3X H8 YMO3PHTENBEOrO: BHBOMAA
HpespamiaeTcs B meTro mnoura. ¢uandeckn omyrtamoe. Bera — rops-
daf Geitas. apeafia — B 2,5 pasa npeBOCXORAT B fionepeunAKe  HAINE
. Coxmnme. Eme B 1837 r. B. Crpyse ycnemuo ONpeNieaN PACCTOAHE®
o Bera m noxywux seamummy, 6nmaxyio & cospemenmo (3 nc), Ilo
csorM $Esnveckus csoficThamM Bera noxoma Ha Copryc, no TONBKO -
HECKONLKO KPymHEe M TOpsvee ero.. . .
. Pagom c Berofi ectb saMewarenrmas KparEax smesma e Jape - -
Sopkuil 7783 OTAMIEO BEAHT SAech KBE 3REANOYKH TATON BEIHYEEM,
paseneimiye npoueniyrxom 328", Ocoberno sddorrna sra napa
npa nabaofensu B Gunonrs. Temeckonm xe o6HApYIRUBAGT, UTO Kam- - .
. Aulik B3 xoMNoHeRT0B & Jupn B CpoW ouepent nmoilinas aseapga (pac-
CTOAHAA MeKIy WX HoMnomexmtamu 2°,8 u 2”,3). Bee vermpe spes-
. A — Goapte ‘3BesAN, HanoMmuawmue CHpHyc. H 51m wersipe Cupny-
ca ofipasywr ¢msuvecks  BIARMOCBA3AHHYIO cucTeMy W3 YeTHpex
~ connn! B wrampoli w3 map nepuonst ofpanieRua HeCPABHEHHO KOpoe
TON0 HCOONUHCKOTO NPOMEKYTKA BpeMeHH, 38a KOTOPH- 0Ge apu.
cosopmaior - ghagil 00apor soxpyr obmero nesTpa Mace.
BecrMa mmrepecas sexorepus 'HOPEMOHHHO - 3BESA! . COSBEIAMA -
- -Jlupu. Hemexexo or Berm ma cemeprofi’ OKDaHHe COZBe3INHA BHAHA
' noaynpaBuxemas nepeenEas R JImps. Srto — xomommsrii KPacHB#
THTANT, MeRAlouni Gaeck B npegenax or 40 mo 5™,0. Cpenmui me-
puox Gimaok Kk 50 AmAM, X0TA B.OTRENBHHX CIyyasx Memay ovepen-
HHME MAKCHMYMAMH W MEHEMYMAMM EHTEPBANN BpeMeny MOTYT
" fuith WEBME, . . '

. K BoéToRy o7 ¥roft nepeMenEoi asesfn OTHIGATe B OHHOKAL EpY-
‘tyw mepemennyw RR Jlaput, 9ro — medhemna, mo, tak cxadars, Rpy-
roro copra, vem 8 Iledes., Mepemenman RR Jupu nosrnasaser RAACG
Koporsonepuoduvecxur yegeud, y- HOTOPHX Hepuox HIMAHOHHES
6recra memime cytor.” Haolopor, «mmaccmueckmes ‘medena TATA

- 8 Lledess masuBarOT. doseonepuoduveckumu yedeudamu, 1 y mEX ne- .

PEONH NPEBHINAXT CYYRE, _
Breczt RR Jlapu memgeres s npegenax or 7,1 no 8",0. Ee myxs-
CAIWH CcOBEpIANTCA O0YeHL OHCTPo, ¢ mepuomom 0,57 cyrok. 3a sro

BpeMA MeHAeTCH He TONLKO GNecK, HO B CHOKTPANBHNI KNAcC sBea-

... Wt {or A2 o FO) m, pasymeercs, TeMIepaTypa. . -
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Poaraue MeXKAY KOPOTKONEPHOZEYECKAME H JOJATONEPHOAKYE~
cKMME NepoHaME He OrPRHEYHBAETCH TOIBKO BeATHEOK HOPAOAR.
Bnecs oHO Topasno rayGie. B uacTHOCTH, sseaasl tEma- RR Jhapet - -
BCTPEdAOTCA HA BCGBOIMOMKHHX DACCTORHHAX 0T~ Ta/IAKTHISCKOrD:
PRBATOPA, TOTfa KAK KIACCHIOCKNS nedonpu TENa & Ledes oGER-
PYXHUBAKT ABAYI KOHIGHTPAIMIO K cpofHel BKEATOPHAIBHON XI0C-
roern [amaxrurm. J{pyrumu CIOBAMH, nedenma tuna RR Jlupst — .
gBeaNn cpepuuecKHX NOKCHMCTOM, TOrJlA KAK neeups AOA & Lledes
IPHHEAUIEIKAT K ‘3BESHAM FUIOCKEX IOICHCTEM. 9ror daxT cERASTEND~ *
CTBYeT O pasuYHOM NPOHCXOARACHAY nedeun JBYX KAACCOB, ;
HecMOTpA HA Bee BHeIIHee CXOACTRO GopMH KpDHBHX M3MeHe-
HHA Hx OGnecka. . : B : Co

Opnaxo camoii 3aMedaTembHOI nmepeMeRHON co3BesANA ABNHOTCH
VHMKAXLHAA BO MHOTEX OTHOLIEHHAX nepemennasn p Jlapu. Sta spes-
4, TEpeMEHHOCT KoTOpoli Ghaa ofBapymeHa eme T'yapalixoM, Boé~
raaaseT .0co0Nll MOAKAACC SATMEHNO-IEPEMEHHHX SBE3L B ormu~ -
4qae or Anrons, p JlApH HemMPEepPHBHO MeHger cBO# ONeck B
rpaEmmax or 3™4 mo 43 ¢ mepHOnOM B 1291 cyrox. Yerko- BHpa-~
#teH-E BTOPHIBRE MEAAMYM (3 8), pacnoNoMeHHsE YTOCEPEARHES .
M&RIY THABHRMH. ' , ' . T
~ Kasanocs On, HaGImAeMas KAPTAHA M3MEHCHES 6nocka XOpOIIO -
obbAcHAeTCA cXeMok ABYX OIAHICOMAANLHEIX 3BE3N pasmofi cBEVH: -
MoCTH, OGPAMANIMEXCA BOKPYT ofmero uenrpa wMace. Cymmapsas -
RAOUlAjE YacTel TOBEPXAOCTH ABYX KOMIOHYHTOR § Jlups; ofpamon-
Aaf K BAONIONATeN0, HONPOPHBHO MEHAETCH,— OTCIONA M HONPEPHB-
gsie xoneGaumn Gnecka 3BesIH. OpEano’ BECHMa CHOMHHI BE CHOeRT=
‘pa p Jlups ® ero crpaNHLle HSMCHEHHA BOBCE HO. COOTBETCTBOBANE
' prolt Wepecayp HpOCTOil cxeme. HpEmrocs s3aTpatdTE HEMAIO TPYAR;

mpekye TeM meficTeETENRHAS NpUpoNa P Jlupw Guina pasrajaEa.

Ora mepeMeHHAA 5BE3JA, KAMKYNAACH HEBOOPYMERHOMY rIasy
oxgHowHOH#, HA cAMOM Jleye COCTOMT E3 ABYX O96HB GANBKEX OILAMI-
COHMANEBHX Spea, BOapmai Wa HEX — ropsfuas ronyGosaro-Genas
THPANTCKAA SBESJA O TEMNOPATYPOM HOBSPXHOCTH OROIO 15 000°. :
Menniia 3Besfa BABOS XONONAES {emexrpambEmi knace F), u ee
HSTYYOHHE - TEPASTCH B TeX MOIIHEIX [OTOKAX CBeTA, KOTOPHEe HBNY-
apioren rxapEoli ssesmodl. Ho ato He Bee. OT INABHON 3BESE! X €6,
_CIYTHEKY HENPEePHBRO W3REPraioTCS Tashl, KOTOPHE, ofiTexast CHYT-:
HEK, CHOBA BOSDAIHAIOTCA K TABHOM 3BEaNe (pme. 62). OpaaKo Bpas’
IieHEe CIHYTENKA BOKDYT T#aBHOH 8BOSHH H HHePTHOCTH T830R TPH~
20747 B TOMY, TT0 UACTh BHOPOIMEHEMX raaBHoil 8Be3NOi TASOE YR«
ageTc or speay, obpasys B TPOCTPAHCTBE HCIONHHCRYIO TAg0BYI>
crimpaxs. Heuro mogoGnoe o6pasywT B BOBAYXE 16 CBETAIOMECST BEP~
. TYITKH; WOTOpHe HHOTHA ymorpebamior BO BpeMsA Jeiieppepros.

Tasopwit med MEMPEPHBHO PACCEHBACTCHA B NPOCTPAHCTRE, BO
oW JKe W HelpepHBHO NOMONHAETCA TeMd HOBBIMH AOPIEAMYE TA30B, -
rOTOpHe BHOpAcHBaeT TARBHAA 3BEsHA. CoafaeTcA TAR HASLIBACMOE
MHESMEYECKOS PABHOBOCHE, W ragopuit. mumeftd BuAeR TNOCTOAEHO,
pyamapys ceryp § JIEpEL Tlo cryafimoMy CTeUCHEI0 OGCTORTENBCTS
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ayT 3peHns OAMaOK K INIOCKOCTH, B KOTOPO# Ne:KHT 9TOT rasommil -

.- wxelip. Ecrm 6w Mpt cmorpesmt ma § Jlapm €CBePXy» HIE. 4CHE3Y»,

oHA_Kasalmach Osl mam camoli o6wuHOH 8Peagofi ~ MOCTOAHHOIO -

* Gmedka. , - - _
Celivac ofBapymeH rasoBsie mAeim M BOKPYF DPAX& NPYTAX

- 8Be3],, MPHYEM NHOTAA 3TH NLieliPH nmMewT dopMy rasosoro KOMLIR, -

H ppeafia ¢ ONMSKOTO PACCTOAHMA AORHA OTAANICHHO HANOMHHATEH
.« Carypr. IIpasma, rasopme komsna,
Kex W rasopuli muekd P Jlmpw, mHe-
YerofiuuBL, ‘H HX CymecTBOBANME LOH-
FEPRHBAETCH MHIUbL TeMH DOTORK&MI
ragop, KOTOpHE HENpPepHIBHO M3Bepra-
107CA BBEARAMH. :
Ha nmpusepe cosseamua Jlupm mm
BAMHEM, YTO. HHOTHA M BechMa HeSoab-
\ JGe CO3BOSIHEG COUOPIRET SHAMTHTENH-
HO® KONBYECTBO MATePeCHHX OfnoK-
T0B, JN6FKO JHOCTYNHHX JNA Ha-.
Gmonemnn pae B MKOALENE Teme-
CHOTHL :

&,, cosbaiiyae o5

>

JleGenn el ..
o . Puc. 62 Cxema crpocums cmcree
- B cospespmu - Jlebena mpemne vee- M -f Jlapsl.

ro  ofparuM BHUMANHe Ha TAABHYO. »

. ssespy JlemeG. Cpemu cammx sapxix’ sBeaf| pemHoro Hela [Heume®
yerynaer ;o pasMepaM Toasko Pgreinwo. Jums 6000 comenm morim
OHl cOBMATEH TAKOH e IIOTOK MBNYYCHHSN, KAROH NOCHIACT B ‘Tpoer-
paucteo opmu [Jlenel! 3ror ropaukit m oueHH nazenmii roayolt ra-
raut {#o mero 170 mc) mo Amamerpy » 35 pas Gomsme Commnma; mo
Ha Hanrow Bebe- 970 TOILKO ApKasA sBesfa 1%,3. ] .

- Ilo6mmacern or HeweBa, pramom ¢ e JleGomn, maxommrcss mapect-

“Hag auddysnan rymanmoirs «Cemepmas AmepHras, massammas. TAK

84 CBOS BHOIDHEE CXOOCTRO C CeBEPOAMEPRRAHCKAM HKOHTHHEHTOM.

TyuanHOCTH HAXORETCH OT HAC TIOMTH HA TAKOM e PACCTOAHHAH, HAK °

Heneb, xoropit B BosGymaser ee cpevenme. Honytso samermm, uro
8 cosseanay JleGena ecTs eme IBe saMewaTeNbHHIe rasoBEl® TYMAaH-
HOCTH, HANOMEHAKXNHE TepHCTHo obmaxa (pmc. 63). Ho ysw, pee
911 00LEKTH HAXONATCH 84 OpeNeNaMH BOZMOHOCTEH MROILEMZE

TOAOCHONOB, 3aT0 HMeeT CMHCI NONIGOBATHCH KPACHBEIM W APraM

PAcCOARANM BROSNHEIM ckomzenhem M 39, Pacnonosemmoe mepame- -

Ko or spespet p Jlefema cromienme M 39 BecsMa MamowmenemEo
o0benEBAeT Bcero 25 ropawEx GeNmX FHTABTCREX sseaf. Ha mefe
OHO BAHHMAET BREOMATS, PABHY0 BEAEMOMY JAMCKY JIyHH, & ma ca-
MOM TeNle NOTEDEYHRK BTOTO #BE3NHOTO CKOINEHHA, YRANOHHOTC HA

.

260 mc, paser 2,4 ne, Kpome [lene6a. n cospesmum Jleona ecrs noc-

ROIBKO MHTEDOCHEIX RBofiHKx spean. Ilpexpme mcero aro B JleGomx —
BBe3K2, NGHANMAA B OCHOBAHHH <¢Kpecras c03Be3NEA. Y Hee ecTh W
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coScreermoe EME — AXECHpeO, Hampapue Ha- Hee TENECKON, THTA-+.
Teas, BEPOATHO, COTAACHTCA ¢ TeM, UTO Ampbupeo — Seccmopao, ca-
Mai KpacuBas fasolinas spespa. [uapmas opaanenas 3esia g na
paccroamnu 34”,6- mmeer Genbilt ropaumil COYTHAR 5%,4. Buaropaps
Pusmonormueckan dPhdenTan speHRA AZbGHpeo. B TenecKoN HMOeT
30MOTHCTO-KOATYI0 OKDACKY, ‘& ©¢ COYTHAK — ronyGyw. Hecwmorpi
Ha SHAYHTEILHOO PACCTORHHS MEMAY KOMIOHOHTAMH, DHapa ata —

“Pne. 63. TyMaumoCcTH B cosneam'._JIeGem..

T

Gapeo JEOI> HOMBOTHM 6mume Nene6a — go Heo 125 mc.
3pesna & JleGena (mpaBas OKOEEIHOCTH «KpecTa») TaKmKe KBOH-

- masm, HO Topaamo Oonee TPYABAA J/A DASJeleHHA PaccroAHEe

mesmOy rTaapEoill roxyboi ruranTeroli smesmolt 37,4 W ee CMYTHHROM.
64 Beero 27,1, Ilepuon ofpaniennmii B BTOR cHCTeMe ‘ompefeleH
BIOXHe Hageskno 1 pagen 537 ropau. - | -

" OcofenHo MHTepecHA ABolimam ssesga 61 Jlebensa. Dio om n;; :

HOPBHX BBO3Ml, AEA KOTOPO yAanoch OMPORENHTE paccToAEne. 9T0
cpenax Beccean B 1837 r. Tlo purpamentio OREOTO HE ere COBPeMeH-
HEKOB, ¢BUEPBEE JoT, BafpomenHsik B rayCEEN MHEPO3AHEA, ROCTHI
aua». ToasKe mocie BayIHOr0 HOABYUTA B. Crpyze, ®@. Beccena u
APYTEX ¢rano, GecCHODHEIM, WTO 8Be3[Hl Ha CAMOM JAI6 nApencTaBiA-
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WT colok AANOKUE CONHMA, B TeM CAMHM YMOBPHTONEHERE  HEER
HAaoprane Bpymo maman ceGe ONMITHO® HOATBEPHACHHS, :
Iapa ssesn, cocrammmoman 61 JleSens, Gmmaka x demae — po

-Be¢ seero 3,4 me. - - - .

Ham napecren moxa smms BAEeCATOR BEBeaJ, 5&380 ﬁ.tmam:x, " cpe~ .

ne mnx Capmye — camas Gauskas ms apyafimmx seeay, - .

O6a opammoesbix womnomenra 61 JleGemsm mmeoT onmmaropwiic
cneKTpanbHul . kaace K3, no omuu noury wa ssesamyo BeandmEy
fApaé. apyroro (5,6 m 6" 4). Ilapa xerxo pasgensercd B MKOILHHE
TeJBCKOILL; TAR KAK YTAOBO® PAcCTOANHEG MEKAY: KOMIIOHORTAMH DaB-.
Bo 277, OT0 COOTBOTCTBYeT MCTHRHOMY pPACCTOAHNI B 82.4. 6, TO
HECKONBRO = MOBLINe @ONEpeYHUKA nAaHeTHOH cucreMul, Ilepuog
ofpamenus  ABYX  COAHMI  BOKpYr ofmero- 1meHnTpa  Macc -
papen 720 rogam.. R ' - .
B nocrepmee mpema 61 JleGega npapmexna mceoSmiee BHEMAaRHS
éme B DOTOMY, uT0 OROHO Gonée APKOro KOMNOHEHTa OB OTKPHT
HeRHAEMBN. COYTHHR oO%emb Mamofi Macchl. o Hempasmanmocrasm
(soauynienusn) B ABEMEEUE 2BESNH CYLiGCTBOBARME COyTHHKA OHII0
SaNONI08PEHO AMEPHKAHCKMM acrpomomoM CrTpaHAOM, & JeTAILROS
WCcHefOBAEAS PTOTO BOMPOCA NPOBed BYIkoBCKEN acrporoM A, H. Mleiu.
Ilo onyGnuKopaHyLM HM AAHEHM, . TOMHEH HeBEIHMEGY = CIYTHHK
HOMpOReATA - A -nMeer | Gonnmyl Toayocs -OpOETH,  paBEYR
peero 2,3:a. 0., a erdo ‘Macca cocrapaser 0,012 coameunos macesr,
Teno rarkofl MaccH ymoe ®e MOmer OHTL 2Besfoft B OGHTHOM CMAEIC~
Je ciopa, H N0 cBoEM (HBEYOCKEM cBoficTBAM OHO HOKHO CRODOD .
nanomnnars IOnmtep, mMacca KOTOpPOro, KeTATH CKA3ATH, COCTABILAGY
TIOYTH THCATHYI0 ROM0 CONHEXHOM. . o . :
Kpome 61 JleGens, TeMuNe HopupmMEe CUYTERAKA OTKDHTHL elle
¥ pana spe3f. BosMOMHO, 9TO B.HEKOTOPHX CIYYAAX CYMMAapHOS BOS-
Mymapimes RoHCTBEO HOCKOALKNX TAKHX CNYTHHKOB MEL OHEBHBAGM. .

. Kar pelicteHe ‘ogHOro COyTRERA B N0AyIaeM A HEr0 HEPOANHHO

Soapimoe -swavenwe. Maccl. Ecne 870 TaK, ‘TO- HeHCTBHTENALHES MACCH
TeMHEIX HOBHIAMEYX CINYTHHHROB MBEOTHX 3Besk CXOAHH € MaccaMHl

" mpynunx onaner Coxneunoli cmoremMut, Ho-torma M Bmpame yTnepik-
. BaTh, UTO NNAHETHH® CHCTeMEL APYIUX 3Be3f CTANH Yi:Ke HpPeAMeTOM

HemocpeicTReHHNX (ypPaBja, TAK CKAsaTh, «IPAPHTANMOHHBIX») Ha-

~ Gmogenmfi. -

*

B ornomemEm TeMBOrO ¢myrEHKa B cEHcreMe 61 JleSeam mommo
RYMATh, YTO BTC RCE-TARE KAKAA-TO JIOTACHIAA® HIH OYeHL MANO
Hamy41awInad CBOF 8Besfas,' TAR Kak oplHTA €ro BeckMa BHTAHYTH,
uTO COBCOM He XADAKTOPHO AAA NAAHET, HO AORMIGHO THOMYHO AJNH
ABOHHEIX 3REsH. - .

- Cospespue JleGena comepmmr ® nBe HeoOHYHMX NepeMeHAHX
ssesnel. Ha onuy ws mux, moaromepmoamueckyo mepeMenmyio y Jle-
Genn, ofpaTun pEmMmanme eme B 1687 r, memeurmit acrpomom Kupx.
B nepuox mMaxcamyMa Gnecxa oHa OFraBHOBUTCA sBeagoli 2™3, yerynam'
no Gxecky Tonero [lemeGy m 4 JleGena. Torma wpecr JleGeas cramo-
-parca Gomee moNEEIM, rar xax ) JleSeAs pacnomoiiena Rak pas Ha
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rrapHof $ACTH ero APeBKA. JaT0 B MANEMYMe OHA HPOTAfiaeT A
HeBOOPYKeEHOro raasa. He yBAREIIL €e TOCAA K B IMKOoNBHME Texec-
KOm, TAK XKak B oTE amE ¥ JleGena mpeBpaliaeTcs B 8BOAY 14*3.
VcHONEHCKAA TEMHO-KpacHas spesfa ¥ JleGems — onEa H3 CAMMHX
xomopmmx spesn. TeMnopaTypa ee mOBePXHOCTE BCEro- 1600°. Hoxnnti
uopHoR KoneGanmit Gxecka y JleGena samamaer mourn 407 puedt. Tloc-
MOTPHTe, BEJHa B ceidac ora aoGomuraeliman spesna? Ha ToM ke
rIaBHOM e¢EpeBKe Kpecta» Gamako OT 3Bespsl o JleGepn ecTh OYEHDB
cBoeo6pasEan seeazoura nourn 6™, ofosHauaeMan 6yxsoit P.B1600T.
B 8roM MecTe HeGa acrpomoM fiHCOM sameTHMX HEZHAKOMYK ADKY®' .
sseany 3" Hecxonsko ger Gineck ee Gul HOCTOAHGH, IOTOM CTAR
yMeHbIAaTHCA, B B mepuop ¢ 1619 mo 1923 r. cTpaBHYIO. 3BE3Y MOM-
' @0 Guno BaGmoAaTh TONBKO B TENECKOILL Ilocae aroro Gaeck ee
MOHANCH HeUpABAALELIM ofpasoM Memxy 5% m 6, u ceiiluac sBesAA
TMOYTH %3ACTHIAY B ITOM COCTORHAM, o
Cnerrp P Jlefepa xapaxTepeR MIA TOpAYAX CREPXTHTAHTOB, HO
jiMeeT MHOrme ocoleREOCTH, HANOMHEHAIOINHE CHEKTP HOBHX SBesf,
Ifo ranotese B. A~ Bopounesa-BeabaAMHHOBA 2BeSIH THOA P Jlebenn
(a X BACITATHBAGTCA OKONO NBYX HECATKOB) — 9TO ¢HOYRABUIHOCH®
siopme. Ilocae pemumun B 1600 r. P JleGenn He BepHYEACh K MOPBO- .
HAYANBLHOMY COCTOSEEN, RAK THNYYALG HOBHS, -4 ¢3acCTPANAr HA
npoMesKyTouHO# cragay. Yro ¢ Heii Oyfer paibime, CKazaTh TPYAHO,
HO, TO-BHAYMOMY, 3TH GHOMALbHBIE HOSHIE asesn (rax opmouambBO
HEMeHYRT SBesgH TEHMA P JleGexa) HaXOAATCA B COCTOAHEE HeycTok-
ygsoro paBHoBecwda. Hapymnrea am OHO HOBOH BCUHIIKOH HAH, Ha-
oopor, pesxmM ochabzenmeM Gaecka ~— IMOKAZKKET TONXLKO Synymee.
" B coapespur JleGena HaXOMHTCA ONAE %3 CAMEIX BEPOATHEIX KaH-
NBAATOR B <TeDHLIe AHIPH?» — EeBEHMbIN CEYTHER onuofl H3 nmoii-
HHX 8BE3N PTOTO cosBeanMs. [Zapmas ssesga B oTOd cuoTeme — Ge-
mak cpepxruraHT Kaacca B, macca woroporo B 20 pas mpemocxopHT
saccy Coamua. Ero cuyTHEK, BABOe MeHbINME MO Macce, BeBHWM,
HO B PEHTTEHOBCKOM JIMANEZOHO OH CIYMUT HCTOUHAKOM BEChMA MO '
HOTO BAXyIeHHA (10°7 opr/c). HimTemcHBHOCTD 9TOTO MATYYCHHR WHOI-
" Aa 3aMETHO MEBASTCA 53 THCATHEE ROME ceryean! Beg ora BoOoORT-
HAA CHOTeMA YHRAdena OT ‘HAC HA 6800 c¢B. ner. Iipegnousaraerca, 4ro
HeBAIAMEN MCTOYHER PeHTTeHOBCKOIO WBAYYEHHA €CTh {IEPHAA
ANpas, sacacusaioman b ceba Me/R3BeaHE ras. DToT mponece aK-
KpEUU: M MOKeT HOPOJUTh, KaK NOKASHBAIOT BHUHCHOHAA, POHITE-
HOBCKO® MaIyueHHWe. BHposeM, HEKPTOPHE HCCIOROBATNHE CIUTAWT, -
uTO AKKPENWA cOBepIIAeTCA He HA <JepHYI0 NHIPY», a Ha HefiTpon-
HY10 3Be3fY, HENOCTYJIHY™ HPAMOMY HABIOReHHID, -

Opex

Anpranp, unn o Opxa,— Oexasg, ropAdas H BecbMa OnEaKAs K
nam sBesna (5 me), Io ceeruMocTs ou Beerga B 8, a wo Amamerpy B
2.2 pasa npesocxomar Coxgne, PanoM c. TAKEM THraHTOM, Ker Jle-
He0, -AMBTANp MOKaKeTCA caMoll saypamEOl 3pesmof. Cyns no cnext- -
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PY, PACCTONHNe MRy AJNLTANDOM M HAME COKDAMIAGTCA GGCOKYHI~
Ho na 26 kM, Bor, moxsamyil, & Bce CaMog INABHO®, 9TC MOMKHO CO- .
ofurts 06 aToli HUueM He jaMedaTennHol gBesje. - :
Ilpamo mox AasTampoM, GmM:e K TOpHSOHTY, BH Haligere ApKYIO
nedeany n Opaa,” Ee nepememmocts Gbina oTkpeita xpyrom [[moma -
'ynpaitka & ero cocegom Imsapgom Ilarorrom (1750—1807), same~
. JATOILHKM HCCHeROBATOACM HepeMeHHHX speal, OTKpuTHEe 310 GBLIO
copepureno B roEme 1783 r., To ect: 3a rox Ko OTKPHTAS NEépeMeHHO-'-
¢t 6 Leden. Copasepnmeocts- pamm, mepeMeBHHe BBe3AEL. TAROTO
THNA caemosano Ou, momanmyll, HaaWBATL ¢OPAMAAMUY,'a He emodom-
" RAMEP, ONHAKO WCTOPHYECKH YTBEPNEIOCH CYUIECTRYIOINSS. HANMEHO-

- - samue. Ilepemennag n Opaa — saypanman TanuTEgA nedenna ¢ me-

-puogon 7,18 cyrok B koneGanEamm Gaecka or 3,5 o 4™4. ,

B cospesmmm Opxa ects HockoXsko: caabux mo Girecky ABOREMX
apean; (nanpumep, smeaga h), HO mocie yBAEKATENBHHIX AocTOTpEMe-
uareasHocTell cossespmma Jlefeps omm .ocoforo mETepeca He  IpOR-
CTABAAT, :

Teprynec

Cossesnwe I'eprymeca saMeuaTeanmo mpessfie Bcero Tem, wro
HWMSHEO B 9T0M CO3B3EM HAXCNHTCH aRexc — Ta BoobpaxmaeMas
TOTRA, T0- HAHPABNEHNI) K KOTODOi HeNPePHBHO JeTdWT BCA Hama
Conneunas cmerexa B0 raase ¢ Connmenm. T c

Korga upems rycrofi pomefi, nepesrs snepeas mo Mepe Ipubma-
OHMA K HEM Kak O paccrymawres. Sa .cnmuolt, HaoGopor, npoEcxo-
'AuT ofpaTHO® ABIEHHS — [lePeBbA ¢ YAANCHHOM 0T HEX CTPSMATCS
Kax GyATO COMEKHYTHCH ADPYT ¢ APYIOM. ' : -

Heuro nonobuoe nabmonaerca n na neGe, Pasymeercs, merogpmu-
HEIX 3Bgap, Kax ® Boobme HOUOJBIKANX Tel, B HPHPORE. HET: KAXK-
Kast us 3Besf.nonobrc Coamny xemmerca B mpocrpamcrse. Ha 2 ppu- -
_MeHHAX 8803, HAGHIOAeMHX ¢ SeMaN, ecth BeKOTODAR COCTABMMIO-
man, Bu3saEHAaA AsmacenmeM Commnma {a smawmr, w Semxn). B roit
cropone Heba, wyza nermr Commme, sseagsi, B o6memM, kar Ghr pac-
CTYDAIOTCA B PA3HKe CTOPOHM, & B HPOTUBONOAOMKHOK oGAACTH HOGA
MORHO BAMETHTL NpoTHBONONOKRHIX adpdexr. IToapobusdk amamxms
STHX AWICHMA MOZBOAHA ONPeAGNHTH SKBATOPHANBHME KOODIRHATH
amexca. Bor omir: ' R

=18, §=+430°

Ba seeammoii RapTe BEHUEO, ITO AIBKC RaXOogurtca Gimsko OT 3mea-
sl v Tepryseca. Bor xygma mam, TeuHee, B KAKOM HANPABJICHUE JO-
tar Conmeumaa cmereMa co cKopocThid oxono 20 ku/c. B arom wme-
OpepHBHOM IYTeIIeCTBHE 88 CYTHKE MES ITPONIeTaeM OKOXO ABYX MHI-
IHOHOB KANOMETDOB, , - .

JIiznmenne, 0 xoropoM mWxer peus, ecth asmacenue ConEna” o T H0-
_cHTensmo Onaumafimux sseax Ero me clegyer nyrars ¢
ofpamennem ConHeuHol cmcTeMB BOKpYr neHtpa IaraxTurm,

467



P

LI%

‘RoTOpOe COBSPMAETCA €O CHOPOCTHW, GamaKoll ® 250 ru/c, u B Ha-

. CTOAIHYIO 310Xy BAUPABICHO K COSBOIIMIO Ledgen.

O6mmproe coapesyme I'epkyaeca, obpemummomee 140 smEMEX
'HeBOODY!KOHHEHN T/30M 8BO3Jl, COREPMT PAA O9CHE ARTEPeCEHX

. obmexToB. Llpesje Becero HeoOHKHOBEHEHAR 3Besia & Teprymeca.

‘Y ApKUX 9B} OHMA CaMag KPYHHAS, 3HAUHTEALHO TIPeBOCXONAIAL .
rame Derexvrefise. Haute BOOPY/ReHEe ORASRBAETCH GeccuapEBLIM
npefcTaBath cefe. OTY OUeRh XONOABYI) HCIOIMHCKYIO KPacHyw

- 8BO3AY, MO ABAMETDY B 800 pas Gospmyio Conaua.

Kax u Berexbreiize, o JepKryaeca — IOAYIPABRIbERH TmepeMeH-

" mast sbespa mana p Hedea. B cuommoft u ¢ IePROT0 BSTIARA COBBD-
[eHHC KGOTHUHON RpUROH MaMEHeHHEA ee Onecka PHABASHH JBa KO- ." -

aeGamns. OpgEo 3 HAX — AOATONEpPHONHYECHOE © nepuonoy, CaEaruM

- & 6 ropam, x aMmrerygol 0,5, Ha mero HaxJIagEHBawTCR ApyTEE KO-

mebanna ¢ MepeMeRHLIMM ammmrynamu . (or 0™,3 po 1°,0) m mepuo-
maue (or 50 mo 130 ‘maet). Henerxo Guio pasofparsca B 9TOd samy-
raEHo# KapraHe! : . '
. Ha paccrosanm 47,6 or ‘a Iepryasca BHJIEH meaTHll COYTHER
54, xoTopHift copepmiaeT noasufi 00opor BORpyT raapmok sREamH
sa 111 aer. Bror cOyTEER B CBOK ovuepens CTIeKTpanbuo-ABORHAS
$BE3ia ¢ TIEPHONOM, ONEIKHM K 52 cyrxas, npadeM ofe amesftl OK-
PY’XeHB pacumpsiomekes ragopoit offomouroif. . o
M1 He a3 yie BCTPEUANHCH € HIADOBHMU 3BE3JIHHIMU CHROILTOHN~

" aMH, HO 3¢k, B COIBOIAHE Tepxyseca, ecTs KBA ocoberEO aal;_eqa-f

TeALEHX . O0PA3OBANAA TAROTO DOAA. T

Ponee sproe H3 HHX, IAPOBOEe CKOIIGHAE M 413, merro OYHICKATH
yie B CHEOREL MeKy 3BO3NAME 1 % ¢ Tepryneca. B tpexjyoimo-
pEtk (7,6 ¢M) TeMecKol OHO PACHARASTCA MO KpasM Ha OTHelIbHBIS-
SBEajthY, HBYMNTENHHO KDPACHBE ITH GecuECAeHANE KPOHIETHRE HC~
KODKH, . ORQIMIAIOMAe HCHONKHCKAR «map ms sBesns (pmc. 64).

B mapopoM crommenin M 13 oKoMO WONTYMMIAMOHA 3BER, TIAB-
SEM 06pasoM: MOBNHAX», CHEKTPANBEEIX KXACCOB, B oraEude OT pac-

. coMRNEIX SBEANEHX CHOICHEH, C{)OPMEPOBERENX B 'OCHOBHOM ‘M3 -

POPAYHX YUTANTOB, CAMEE APKHE SBOIAL IAPOBHX PBESAHBLXY CHOMIES-
untt (n rou wmene u M 13) — XomoppENe KPACHHE THTAATEL Topsauue
roxyfute 8BesAH 9NeCh PeKoe mexmoveEne, B 1MapoBHX 3pesf-
MHX CKOTNGHMAX eCTh, . TO-BHXUMOMY, HeMalN0 sBeaji, HAIIOMN-
pajomax Commme.  ~ © - - A :

B mWpoBHX 3BeaZHLIX CKOMNEHHAX BCTPEUAETCA MHOTO NOPEMER-
apx spesn (B8 M 13 mx ofmapy)ReEO OKOAO FONYTODA KECHTHOB),
THABANM 00pasoM KOPOTHROIOPHOXEYECKHX nedeny. DBee mapoBue
CHOILIeHAA — o6beKTH . oYens matexue. Ot M 13, panpumep, mo Hac
ayau cpera xetar mowrn 24000 ner!

"B macTofilee BPeMA M3BECTHO OKOJXO COTHM IMAPOBHIX '8BO3AHEIX

.. exomnesmit, B mamefi TajaxTeERe, KaK, NO-BHAUMOMY, ¥ B JPYrux,

oum ofpasyior ciepuTecKyo HOACHCTEMY, .
*  JmaMeTpHl NIADOBEIX BSBEBJAHEIX CROIVIOEHIX BeChMA . BHYIIHTeNb-
#1 — OT 60 mo 300" cmeroswx fer. XapaKTepHO, 4T0 B ¢IIAPAX H3
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-aneam HeT WMEUTEBMX RAR: TA30BEIX mannoo-rei. Ho x0Td MesBesa-
H0e HPOCTPAHCTEO TaM OHeHH HpOBpauHo, REX kefa, B ocoSemmocTn
H3 LeHTPa. MApOBOre cRomzeHns, meobuyafro deopuuen. Ilpopcrass-
- 7o cebo THICAYA 3SBesN, He ycrynaiomumx u Oiecxe Bemepe, m MBorme

L

Puc. 64. Maposoe snesmnoe cromAente M3

' AHCHAYE OPYTRY 8Besj, ‘cpammuux ¢ Cupmycon, ~cnaoms y'cema-‘
" mmux geboceop! -

Hlapobrie crommenus oOueHD ycroimue oﬁpaaonamm. Mu me
$HaeM, KAK OHM BOSHHKAM, HO MOMKHO CMEHO YTBEDHNATH, 9TO BTI

. ,oﬁpaaonannn MOTYT CymecrTroBaTh Gés m\m—anﬁo nopennmx nane- o
nelmi MHOTHO GMonu .ne'r!
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Hours mocepexane MeyKy apesfgaMs | B 1 I'epkyaeca ecTs BTOpO®
maposoe cxonaeswe, M 92. Omp paurme M 13 (po mero 7,3 xoe) B
GenHee aBeajaMu, HO Ba Hele samEMMaer GoanpuIyio mAOmMAmD (y M 13
sEguMiili nomepevsrk 21°, y M 92 —307). Cromrenue M 92 mec-
KONEKO HeoOHYHO NG COCTABY — CPeM erc 3Besf MHOrO rOpAuHX
THTaETOB, H B HTOM OTHOINGHHH OHO CUHTASTEA YHEHEANBHEIM,

16 moabpa 1974 r, momumil pagmomepeAaTYMK ORHOTO H3 CAMHX
kpynEnx (gamamerp sepraza 300 M) pammoTeNecKOUOB MApa B Ape-
cubo (Ilyspro-Pako) mocaan pagmorpaMmy B HANPABICHNY 3BE3THOTO
cuonaenRa M 13. Pacuer akcnmepmmesTaTOpoB 6ma mpocT: cpemm me-
CATKOB THCAY 8Bedfl; OOPASYIOINMX CKOIIGRES, ~BeChMa BOPOATHO
. ©CTH H TAKHE, KOTOPHE OKPY#eHH IIAHOTHEIMHE CHCTEMAMM.. He mc-
KII09eHO, 470 HEKOTOPHO B3 STHX IUIAHOT HACEJCHE! PA3YMHLIME cy-
ImecTaME, KOTOPhe NpEMYT pagmocurmaar: ¢ Seman. Ilpepponara-
7och TQKe, UTO OHM CYMeEIOT pacimndporats CONEPMARES IOMHOM
PaHOTPAMME, HQ OTBOTA OT HEX HAM HPHENLIOCH OB KAATh. 48000
JleT, TAK YTO 9TOT ONKT HMeeT ARMIL CHMBONATIECKO® 3HATEHMS,

LA

Cenepuan Kopofia .

) B 5 sacon yrpa 9 despana 1946 r. nyresoli o6xoguux Auypcroit
| sxexeamoft pmoporn Axserceft Crenamosmu Hamemuyx samerna B cos-
_ peapau Cesepmofi "'Kopomlx HesHaKOMYHD 3BOIRY. Ona Ouxa- paske
HeCKOALRO sipde LeMMH, raaBHGil  aBosusi COSBEARMS, X COBOPHIOHHO
NCKAKAIA 0 NPUBHTAMe ouepramss. . Cxpousuil awlmTeNs acTpo-
HOMHE C000IEE] 0 CBOeM OTKDHTHH B TIyneopery® o6GcepRaToOpEIO,
U BCKOpe #sBeCTHE O BCULIIKS APKOHE moso#i sseag B Cepepoli
Hopone obaerexo Bech mup. . - ‘ ' -
' Coficrpenno, spesfa 9Ta OHlia, TAK CKAdATH, $io COBCHM HOBAA.
Popao sa 80 xer jgo sroro, B 1866 1., oHa yiKe HCOLITANA BCUHIMIKY -
M ¢FOfl WODH B BBOSNHBIX KATAJOrAX CYPAHHAA IOBTOPHO BOIBIXH-
- . sawnlag spespa Gpina ofosmavena Gywsod T. 3pesna T Ces, Koponnt
IPEHANICHHT, KAR MB Temeps THGPAO 3BAGM, K THAY TaK Hasniba-
eMIx NogonodoSiyr e, IT0, 6CAH XOTATE, EOBNO SBE3JN B MH-
umariope, Jix BCANMER N PRIPIAORAM XAPAKTePACTAKAM BECHhMA
- HANMOMEHAT ;BONHINKA OOHYANX HOBHX speal ¢ Toff TONBKO paA3MH-
_ aeil; WT0 ¥ HOBOGENOGHWX 8BesN. AMINTYRA HIMOHORHA Onecka
| smautonsHO meEbme (y mosmx 127, y HOBONOROGEHY mpHMeD-
no 8"). ’ )
NaBecTHHS COBOTCKEE HCCIeMOBATENE TEPOMEHRHX asesi B. B, {y-
wapkra u I1. IL Ilapemaro eme B 1934 r. OTHPHINH BAYKAYI0 3aBHCH-
MOCTh MY AMINMTYAME H3IMEHeHNH fnecKa . HOBOHOROOHEIX
38637 B JIPOMEKYTKOM BPOMGHH MEKAY 0ICPONEHIMA MX BCOEIMIKAMM,
Ypx MeHbIe AMIUTHTYAA, TEM Yalle NPOHCXORAT BCOMITKU BBO3J.
Jlis TEOHYAMX HOBHX 3Re3l C aMnuETyj0k mameneHuAa Oxecka B
42" BCONINKA AONKHBE TOBTOPATECA B. CPellHEM. TOABKO yepes
5000 mer. O1¢10/1a NOHATHO,NOYEMY RO CHX HOp emle He yAANOCh XO-
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1A 6n pBwKpu BaGMONATE BOIWIMKY TEOMHOH HOBOK SBE3AM —
CIAINKOM eIle MaJ BO3PACT ACTPOHOMHYeCKOH# EayKH, '
3pan uvameneuna Gxecka T Cep. Hopommt mo 1866 r., coserckme
' yweHNe TpeAcKasand, uro, cynad mo ammauryae (8™.68),.ee caexyiomasn
. BCOBUNKA FONKHA HpomsoiiTn npmMepso. depes 80 jer. OTRpmTHO
A. C. KaMenuyra HOATBEPAEIO, UTO HAKNGHHAsN 33BACHMOCTD MMeeT
CHILY CTATHCTEIECKOTO 30KOHA TMPHPOMEL .
. Memxay sommmxamz T Cep. Hoponsr mmeer Gueck apesgm 11™ m
HeoORMHEE CHOREHI CHERTpP — COYeTAHAS® THHHYHOrD CHEKTPA KiIacs
ca M3 = sropaseros cuexrpa B0, Ho-mapamomy, T Ces. Kopons,
-yAarensag or Semum ma 800 mc, mpeacrasimer coloit .cucroMy u3 -
ABYX 8BE3A: XONOTHOTO KPACEOrD FHETAHTA M I0opAvYero Gesoro KApIHKA.
Bropag ms HEX, cyAf MO BCEMY, H ABIAAETCHA ‘HOBOIOMoOHOI sBesmoli.
. EQ’I‘B B Ces, KHopose eme omma HoBOmOMOGHAA 3Be3ma, 0003HA-
gennag Gyksoit R. Iloseneme ee BecrMa cBoeoGpasmo. Boémpurywo
_suacrs ppemers R Ces, Hopomw MomHO HAGmoOpaTs Kak 3Be3ROYKY

m

1 1 LI 1

|

i

200 -

] 1
24000 _ . 242500 N
\ . Pac, 65, Kpmeag Gaecka R Cepeproli Hopomsr,

precToll BeJMYMHEL C OWeHh HeGONBMIANHE B HeNDABWILHEIME Roaeba~
Huami Gnecka. Ho HHOrma sBesga HOOKBIAHHO pPesko ociabesaer B
GiecKe HA HOCRONBKO SBesAHMX Bejmunn (pme. 65). Bupaam caysaw,
rora R Ces. Kopomu cramopmuacs ssespolt 10™ m gioxe 157, Num- -
TeRBEOCTL MpeluBaHHA B MEHEWMYMe GlecKa ¥ aBesfHl pPasiHIHA —
0T HOCKOALKEX MOCHIEB X0 Heckoabkmx net, mocae Yero R Ces. Ko-
POHBI CHOBA BOSBpAmA@TCA K mpessmeMy Omecky. Cyma mo xpumol
Gaecka, R Cer. KopoEst — 9710, TAK CRa3aTh, HOBAA BBEANR ¢HAHSHAH-
Ry». ¥ THNMUAKIX HOBMX H TMOXO/KEX HA HEX "HOBONONOGHEIX 3BO3H
BpeMs 0T BpeMeHE Ha(RXIONAOTCA BoUMmxm, ¥y sBeagxe rand R Ces.
Kopors, HaoGopor, MEOrOKpaTHO® yMeRhmeHwe Gaecka. Ho B mumu-
MyMe DTH 3Be3[sl MMET CNeKT) ¢ APKEMH BMACCHOHEHIMH NWENAMH,
H 3T0 JAGT OCHOBAHHG OTHECTH MX K THNY HOBONOROOHEIX 8BOBJ.
Armocdepst asedp. TEna R Cep. HopoHr! meobHE, OHE coCTOAT
riasERM ofpasod M3 aromos yriepoma. Héxorophle ma armx smesg
N0 XAPAKTEPY MX CHEKTDA NPRHAATORAT K 096Hb PEAKOMY CHeKT-
' paasEOMy Kiaccy R. Bosuoskno, wro- ocnmabmemma Gmecka spesgy TH- -
na- R Cen. KopoHE BM3BaBEE SHHS0AHIECKUMH MOMYTHOHHAMHM HX
armocdiep 3a CYeT eiMe He BIONHe BHACHeHEHMX npaysa. Hak 6 ram
gn GRLTO, 9830 BTH HACTOIBKO CBO2OGPaSHH,. MTO WHTATSNE, BepO-
stRO, Hafimer BpeMA, YTo0H MOCMOTPeTH, Rakolt GIecK mMeer ceildac
R Cen. Hopouw, I Co ‘ : _
_ OfpateM ero BEHEMARUe eme Ha jppe speaner. IemMa, ropauas
Geman BBesfA, TpsH TIATENRHOM HBYVOHEM OKRAZANACE SATMOHHO-TO-

i i1



pemennoli B chexTpaAbHO-ABoliHOH spesnofl ¢ mepmonmon oxexo 17 cy-
Tox B ammantyach 0°,1, - B L

Hartepecaa Taxme ede pasiHIEManA rAasoM ABofisad spesga o.
Ona cocTOBMT H3 ABYX B8BeSH, pasAefeHmHX npoMexxyTrod, s 676,
Ofpamenne s oroli cHcreMe NMPOMCXOAMT 1O OUeEH BHTABYTOHN opfE- -
ve (arcnenrvpucarer 0,78} ¢ mepuogou » 1000 pueit. Boaee mpruik
KoMnoment Kiaacca F8 —'B cBOW Ovepens CHEKTPANEHO-TBORHAA 8BE3-
Ra ¢ mepromom Beero 1,14 cyrox. Taxam ofpaszo, mManeHLKAR BBE3AA
6 Cep. Hopomst, crporg roBopH, unpeacrasiger cofoil moGomLITEYIO
:rpoﬁnym B3Ny, . . . B -

Mauzsni Kors - -

Ha Bcem webe 9T0 cosBeafne BMecTe ¢ KWKHHM codpesiom Pea-
Oa — caMble Maaenpkde, Ous OGBeANHAKNT AR HO XOCATKY AGCTYN-
HHY HeBoOpyMemsoMy raagy seeasl. Ho m B cospesmum- Masoro
- HoHA etTh o%eHb JaOONLITHAA Tpoliman ssesfa e, Ha pacerosmmm -
oxono 11" or rmaBmofi smesnm 5™ maxommres cmyrHEE 7, Boaee
ADKEI KOMMOHEGHT -~ B CBOI0 0YepeAh ABOAHAA, OYOHE TeCHAA apeana,
pasfenAeMas TOABKO B Kpymanle Temeckonw, Opbmra srofi sseagm
pecsMa BeTREyTam (srenemrpucurer (,70), B ABMKeHRe BOKpYr 06-
INero HeHTpa MAace coBepmaercs ¢ mepmofod B 101 geHs. o

Kar BuguTe, KpaTHBe CHCTOMB — JOBOWDHO WACTHE OGBLOKTH
apospEoro MHpa. Hx MBOTOUHCHGHHOCTL CIHYRHT CeDLOSHHM apry-
MEHTOM B NOXb3Y IPYNMOROTO, COBMOCTHOTO HPOHCXOMACHEA -3BESZH, -
TaK Kagk OGHACHATH BOSHEKHOBEHN® KPATHELX CHCTEM ¢34XBATOM» Of-
no&k sBesAH APYIOW NpH cayualizolt BcTpede HOBOAMOMKHO. .

Henndhrn
i Hanpasste Teseckon ma Y Meabfyna. 3pesna ora npoiinaz, ¥ ee
‘TAaBEHE KOMIOHeHT npexcrasager coloff ToSHY® Xonmie Hailero
Cosnana, Ha paccroanms oxomo 10” -or raasmofi searoit dseagu 4.5
BleB CUYTHHER 5,5 — BeCKOALKO Gojee ropsmuas spesfa, KaXcyman-
cA senenosatol. Cmerema ora, Geccmopuo,— (mamvecKad, HO NepHOA
ofpamerua B Hefl 0U0HH BONHK W, BOPOATHO, COCTABAAET HECKONLKO
trhicay Jer. Ilosropgenm, ofpature BEEMamHe Ha TJABHY MREATYI -

spesiy. OTTyas, ¢ Hoe BNM, OHTH MOMeT, ¢ ORPYKAWINUX €6 IIaHeT
mante ColENe BWIAANAT COBEPUIOHHO TAR fke. - =~ ' '

Crpena

B TOM MANEHBKOM C03BESIAH HATEPECHHIX A pabmoneans ofn-
eXTOp .HeT; ecAl He cumraTh Hedenmy S-Crpems, Gueck roropoit 2a

' 8,38 CYTOK MemAGTCA B MPEASNax OF .8 a0 7,0,
472 -



- JIméwama, - S

IlnamerapEle TYMAEHOCTE RAJNEKO He . BCETTIA MO CBOEMY BHEM-
geMy ofIHKY HAROMEUEAWT BHCKH naaper. Jlocnepnee siRIAETCS CHO-
' pée HCKAmYeRWeM, WeM npasEmoM, POPMH. mraHeTADHEWX TYMAHHO-
crell 09eBh CHORHM K PAsIMINA, IO Kpakneit 'nepo BHOIIHES, M MeduTy

. HEMR OupaioT BochMa OOMBIMMHE.

, ‘B ::oanasm Jucraxa ecTh ApRasn, npynm (nnmnme pasMepsl
_8 X4') nnaserapaas 'ryuannoc-n.. OueHD npmmsaa no cnoeﬁ-

" Pac. 68, Onanerapada ryuuirqc“ B coasm JincEagRE.
$opue (puc. 66). Buepsue ee sauerun Meccre B 1764 r. m samec B
cpoli Katanor nox mEoMepoM 27. B OMHOKANE TYMAHHOCTH-BEJHA BIOM-
He OTYOTIHEO, & B MKONLHLE -TE/NECKONM MUKHO PASAAMETs H ‘€0
© gopuy.
Kar n apyrme nnanempnue TYMBHNOCTH, OHA {ONCBEYMBASTCHS
Eaxogamedice BEYTPH OWeHL ropavedi spespofi, momepxEOCTH KoTOpOH
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HMMeeT TeMmeparypy, pasayw 100000°, ‘Inra'ream, BOPOATHO, TIOMHUT
HA iIpAMepe MAAHETAPHOH TYMAHHOCTH B JIHpe, YTO MEXRHHESM <¢IOR-
CBOUHBAHHA® BHpaMaeTcAd B JIOMEHECHEHINUE AaTOMOB TYMABHOCTH
oA BosfeiicTBAECM ¥apTpadHOIETOBOTO namém 4IOACBEYNBAND-
meil» 3pesgH. -
+  TyuasEOCTE B CO3BE3OUH JIncnm 00BeKT AOBONBHO nanem!ii
Hac paspeaser 300 n¢, M ¢ yueToM STOro PacCTOAHMA cpeaHuil morie-
PeYHHK TYMAHHOCTH Noayvaerca pasHuM 240 000 a. e. :
Mu yme ymommmanu, wT0 HpOHCXOMZeHMe NASHOTADHBIX Tyuan-

" HocTe#k IOKA OcTaeTcA 3arafikol, PasiHuHNe TrHMOTESH, paccMarpd-

BaMIIMe STH TYMAHHOCTE KAK:TPOXYKT M3BOD/KeHMA Tasor H3 ATMOC-

" ep mx nempa.ummx -3Be3[, BCTPEYaT coPbesHEIE urpy;m’ennn.

loaTomy' copeTCHmit acrporoM I, A, I‘ypsamm BHBRHYNA THHOTE3Y,
PACCMATPHBARIIYIO TIAHCTAPHHO TYMAHHOCTE HaK ocTafkum Tofl mep-
BOHATAJBHOH «[03Be3fHON» MaTepuw, H3 KOTOPOi c(bopnnponamicb
NeHETpANLHAR 3BesKA. Dyaymee IOKaKer, B 'Raxoi crenenn aTa
Blled COOTRETCTBYOT ASHCTBMTEALHOCTH, ° :

Kak 1 » cospesgun Crpeast, B cosmesmmm JimcEaxy ec-n, CPABER~
renruo apras nedeugs T, nemmas 6aecn oT 5“‘9 axo 6"‘8 3a Ie-
puOn: B 4,44 cy'ron. .

, - . e
9t10 mefonpmoe cozBesfie, B KOTOPOM HEBOOPYKeHUH 1183 HACYE-
THBaeT BCero 20 5Beasl, HAXONHTCA, 6CAM "MOMEO TAK BHPASUTLCA, B ta-
wolt ryme Mireunoro Iyru. Kar pas sfeck, B lllure, 8 TeMEY® . 1PO3-~
PavHyIo H0Yb ME SICHO BHTHM %pKoe BBesfHoe obnaxo . (pec. 67), onmo

* MB MHOTEX, cocrammmnx Mueunnis Ilyts. OcoBenno XOpOIIo OHO

S3AMETHO B IJKHEIX paiioHax Hanied§ cTpamb:.
B cossesnun IllaTa 06paTnTe BHMMaHAe HA XBA APKAX pacceammx:

) SBE3NHEX CRONACRPA. IIBPBOB H3 HHX, p&cIIOJIOHKBHHOO OM ¢ TOATQ-

nepuopmeckoil nepemonnoit R Illara, EMeeT b mmne‘rpe 2’1 Bacaw-
THIBACT B CBOSM cOCTaBé oxomo 200 'Baea;q, faaBmsM oGpason Gemsrx
FHTANTOR, ¢ HOKOTOPOH HPHMECHIO 3e3] 6ONee MGBNAEX CHOKTPAIBHIX
raaccon. Hormpumdi aumefanil nonepemx cnom:em panen 5,9 mey
a4 PUCCTOREEE [I0 HETo 1600 nc.

TO0mzee, » nporaBOnONOKEOH TaCTH coaneamm, eCTh MeHee mprOE:

.CROILIeHHMe W3 75 3Bedfi, BAHAMAKIIAX B IPOCTPAHCTHS ‘00LeM ¢ moile-

peanmrox 6,6 nc. Cromnenne 970 — OfIHO HB 0UCHD JMIEKEX, JI0 Heré-
2300, me. .

31[81!

HKax yse orMewanocs, co3pesiEe 3MeH COCTORT H3 IBYX He CBA3AH-
HEIX MOMKAY cobolt uacreit. Banagmas uacTh wasmBaeTcs Iomomoik
3uen, Tar RAR HMEHEO 5T8 94CTH BMEHHOTO TYNOBHIIA nao6pamona-
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siets HA anesnnoﬁ KapTe. Boc'roqnuﬁ mycom CO3BE3HA 3uen Ha-

SEBACTCA XBOCTOM. - :
B cosresmmm 3Mer ¢TOUT oﬁ'pa'rnfh BHEMAHEE® HpeKAe BCOTO Ha
ABo AvoiluHe 3Be3fsl. B romose 3uem ecTi smespa 8, paspendemas B

Pno. 67. Mneuan I'Im B oxpecmocm coanesuu Miara. .

OIKOXBEBL® Tenecnonn Pa fiBe OJEHAKOBHE DO NBETY mem-om'm.e
ssoafioukn 4™2 ¥ 5,2, yriosoe paccrofHme MesKNy KOTODHMH G-
to r 4", l'lapa pra (pMsEIeCKAR, HO ¢ OYeHL GoabmAM nepuonou'
OSpameHnn, H3MEPACMEIM, TO-BETAMOMY, MEOIHME COTHAMH JeT. :
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Xnoc'r BMen 'TAKKE OTMETOH '®pacmeoli mminoii aseagoit 0. Jse
. MOATHE ¢ SeNeHOBATHM OTTEHKOM. aBesfgoukm 4™.5 m 5™ ypmeaems
Apyr or npyra pa 21”. Xora paccrogEMe MERAY KOMIMOHORTAME
OTPOMED, OGIHOCTH COOCTBOHHBIX mmennﬁ YKashBaeT Ha d)nslme-
CRYI0 BIAHMOCBAIH STHX BBO3JA,

Ynararess, KaK MK HANEOMCH, YiKe aeonnonpa‘rno HAGMIOTaA ma-

POBNe 3BeagHMIe CHOWISHNA.-  Boe ke Tor. «map ®s ssesgy M 5,
KoTophili HAXOXMTCH HERAE TONOBH 3MeH, JOMKeH IPEBIEYS €ro BHE-
MaEHe, JT10 — oueEh apxmil ‘3sesmbii poNf, Kpacmsmik pmame B Gm-
HOKJb. B mroipiEe 7enccKONM No KpamM OH pacmagaeTcA Ha .
OTAeAbHES Bpedms: 1o csomu dasuMeCKHM “XAPAKTEPHCTEKAM IIAPO-
BO® CHOUJenNe B Smte HamoMmuaér ywxe sHAMOMEE HEM «map B3
* seam» B I'eprymece (M 13). Paccrommzme mo- cxonnennn M 5 panno'.
8,3 kme, a ooweunner ono upamepro 60 000 spesn.. -
. Spxaa meddysnan. TYMAEEOCTD M 17 maxoguTes. EX mnnoi rpa-
HETe COSBEINEL JMeH ¢ CosBesguen Crpeasna. ‘Ha_ne6e oma sanmMa-
eT IOYTH TARYN e HAOWAb, KR JYHHE NHCK, paceTogmue A0 Hee
pasgo 1400 xe. CpevenBe TYyMaHHOCTH HHTSHCEBHO. nobﬁymaerca
naxonan{eﬁcx BHYTPR Bee cnepxropmoi msmmm

3Meenocen LT e

_ N oﬁmnpxou coaaeem 3noemocm mmmm, We 8Be3-
" pouxy 9*,7, meyweHEY® nanewm M gerponomon Bap-.
HADAOM. Hmmz HONLIL CKAJATD, JAKe B YCHOBHOM . GMBICH, WTO ..
oHa HeHOABMMEA. «Jlorminan smésna  Bapuapfias,  wak’ fipossamm eo

" . 8cTpOHOMH, c6aanaeT HeoOMTHO GLiCTPIM COGCTBONEEIM AREMOHZEM.

8a rox oma upoxopuv Ha BeGocsone ayrs » 10”,27, a_pa 188 ner

| .. cMemaeTcA HA FENWINEY MOMEPETEMKA JYHHOTO JHCKA. Ecan 6u e

3868/ GHUIE CTONDL e HONOCEMIHBH, (QHTYPH coaneam BAMETHO
MOBMJIACH OH yiKe Pa 138X HOCKOYLKAX HOKOROHEH. i )

Sposna Dapmapna — xonoaumll KpacHsill- RADIER;- myqammnﬁ
ceera B 2500 pas Memime Coamna. Wmemso no profi npwianme, 6yay-
ym ouenp Gamekoll k Bemme (paccrogmme 1,8 ne), Torgmiaa speama
Bapuapas TepseTcs CpeNE BeNRKOTO MEOKECTBA ‘cunabx | sBesg 9™ u
10™. Ho ecuim Bam YHacToR ee OTHCKATE Ea Hebe, TO 34} HECKONBKO |
ner HAGMIOZCHEE MOMKEO oauouy B GyKBANLHOM CMEICTE ;cA0Ba" yBH-
HeTh €0 OONET B npocrpawnel

AMopERAHCERl AcTPOHOM II. Bag pe- I{mm, HA.. npom:xem
25 ;er wsyuaetifi apmmehme 3 HpoCTpamcrse” 3mesyst - Bapmappa, -
OpHOIeN K BHEBOAY, 9T0 ¥ 8T0# 3BESAN ecTh HOBHEEMbI¢. CHYTHHKM,
o'rmmnmomne €9 0T HIOITH leﬂllO.’(lEBBﬁEOI‘O ooEeTd., -

“Tlo ero pacueTas cnyrnEKE sseaqul Bapmapna myeror maccsr 1,28,
0,63 u 0,89 (8 moaax maccs IOmurepa), a mepmopst oﬁpamem—
coorBercreenHo pasaie 6,1, 12,4, 24,8 roma. Cyna no Macce, sTH He-
BHIWMIIe B COBPOMOHHBG TeIeCKONS TelAR — HACTOAIIEe LAAHOTH,
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oﬁpamammecn noxpyr €BOErO 4CONHUAY EA paecmmx 4,8, 2.9 ur_.

- 45a. e

: B 1978 ropy auepnnmmmle SCTPOHOME . Tersyn 1 Xu A@xopn'
nonnapmn ‘coMEeHEY) 9TH . PHEOAWT Bam ge Hamma. Obpaboras 241
cHMMOK apesu Bapeapna, oHE He HamaM Tex .koieGammd B ee col-
¢TBCHHOM JABIKGRWH, H& KOTOpHe ccmaancs Bam ge Kaun, Ommako -
caMhe HOBeRINHe B COBOPIIGNENe HCCHoNOBaHEA taermmed Dapmap-
Ja» DOATBEPXEA W HANHYHe V Hee -HeBEEHMEIX TUIAHOTORONOGHHIX
cryTEEKoB. DoTOnNACTEERN. oﬁpaﬁa'rmmcb ¢ noMompio OBM. U B -

. cofcTBeREOM NBHHENHE SBEBAN, U B €6 PACOTORHEAX RO JeMuH, # HA-

.KOEem, B:ee YOROpeHEH . BHABIOHE yerofrimBre ROTCGANEA ¢ HOPHO-

-~ mom 11,7 m 20 xer, Te BoaMymeHES. B ABEKOHHE <AeTamedi Bapmap-

Ay MOKEO OGBACHETH JMIL BOSACHCTBHEM HA. 9Ty SBESNy ABYX
cnyraukos ¢ MacéaMr 0,0058 a 0,0030 or maccn speamu {wro cocran-
.amer 0,8 m 0,4 Macen I0mirepa). Opﬁn'm STHX NABHOT MANO OTANYA-
1CH O XKPYroBHX, W JIOKST OHH B o;moi DIOCKOCTH, KaKk ¥ OpORTH

" gpynaux mpaker Cosaeusol cECTeMEL

TO, YT0 00 COCOHCTBY ¢ HAME  OKa3anach eImme Om tmane'raaa

cucreMa, He Moser GHTH chyualimocrsio. IToT PAKT NoKasmBaeT, ATO
. InaReTHLIe GHOTBIIH BOCHEMA MHBOTOYHCIOHHH BO BO@JIOBBOﬁ

. 3pesga 70 3mecmocna — xopomo: EsyulenHas ABofimas. Jive opan-
IROBEO SBEBIBI 4,2 r 5",9, passenenHNe B EACTOANIee BpeMa NpOMe-
myrron ‘B 47,6, -RempeprsRo- 00pamanTca ‘BOKpYr ofmlero. ueHTpa-
uace ¢ meprofoM B 87,85 rona.  Boanmaa 3me3na MMeer Macey, pam-
“my 89% cozsetmofi, Macta APYroro KOMUOHOHTA HECKONLKO MEHBINE

- ¢72% conmeunoft). [Ismuenne COBOPMACTEA IO BHTAHYTOH opbute ¢

sxeneETpEcETeToM 0,50, UpHeM 3Ta Dapa CONHN CPABHMTENRHO

" Gamaxa x Semme (5,4 nc)

B cospespan S)menocu;a ecTh YOTHPe APKAX maponmx sneanmx
CRODASHAS, O6LeBHADINEXCA B B0 NADEL -

- ITopEsa . fapa -BAZONATCH B CopeANHo COZBO3AMA, -HOCKONLKO HUMKO
_mebecroro sksatopa (M 12'm M 10). Paccrogana 10 HEX MAJ0 OTIH-
uamoTea Apyr or apyra (58 m 5,0knc), 06a a1H crONNeNHA CONGPMAT

. IpEMePHO PABHOS KOJXMYECTHO 3BO3J, HO B CKOIJIeHHHE M 12 ropagmx
snean OTHOCATEAREO Gonbme, dem B M 10.

JlBs NpYTHX ¢3BESNHHX MAPA MOKEG OTHCKATH sﬁ:msn I0KRHON
rpamEnsy cosbespas (M 62 mw M 19).  Omp ommmaxoso- yAanemw or.
Beﬂau (6,9 uue);, o M 19 cofieprr Goaninee KOAWYECTBO SBesL.

B cxornennn M’ 82 spesq MeHbie W CAME 3B€3JH B nenom HECKONEKO &

xoxonaee, Mut mMeem gRech KOBOALHO pexxuli upEMep asofiHoro ma-

. _]OBOro CHOILICAHA — cBOoOOpASEER aHANOF ABOoHEOK 3BEI/IH. .
Cemepree 3sesmst 70 SIeenocuar pacnononeta nnane-raplma -ry- R

mapgocrh NGC 6572. Ona’ Hepenwxa (ucTmirmbil momspewmmx 9000
ACTPOHOMTIECKEX SNHEHE, ITC UOITE B 27 pas MeHbIUe HONEGPETHHEKA
‘rymanHOPTH B JlucHWKe) !B He Tak APKA, KAK Ye H3BecTHHe HaM
nnaseTapesie TyMangocTH. Jlyuam .csera Tpebyerca oxomo 4000 ner,
uTo6K OHECTH: O BAC cromenus of a-ron AAJeHOM H, X oﬁmen, EHYOM
0coGeHEC RO 3aMeTATEeALHOM OOLOKTe, -

1200, 5wem S me



Bogouneit

3seana T Bomones O6nina passomeHa HA fiBe COCTABAAIONIMe em(e
w 1777 r. C rex nop B erofi cHcTeMe oGHApYHeHO OpOmTanLEOe ABE-
‘JKeHHe ¢ MePEONOM (To coBpeMeHHEM fasenM) B 361 rom. Oba rom-
TI0HOHTA — JKGITOBATEG ' 8Be3ALl 4™,4 ® 476, paccromEme MemIy
KOTODHME B HACTOmINGe BpeMs Gamsro k 27, Jing MKONBHHX Tede-
<KOMoB 8T0 0GBeKT Geaycnopad TPYHHBIH.

Baro nabnwpatens Oymer BO3HArpakgeH NpyraM obLexroM co-
sBesuan Bojonesn -— yHRRanpnodi OnamerapHoll TymammocThio NGC
7293%), 9ro caMas Apkam H caMasn Goxpmas Ha semEoM Hefe miame-
TAPHAA TYMAaHHOCTh. BOT OHA BOONHG ONPABAMBACT HARMEHOBAHNG
" "ob’bEKTOB TAKOTO THHA — B TeJeCKON BHASH CBeTABH HECKOALKO

cOncEYTHE fuck. Brmamme pasueput TyMammocrs 157X 12.. Be

MeTRHENH cpeansd nomepewEpK Gxmsox k 300000 a. e., wro sHaum-
TeAbHO NPEBHIIAGT PABMOPH BCeX OCTANLEEX H3BOCTHHRIX HAM HiAaHe-
TAPHHX TyMaHHOCTel, ' T
. DYy - ACOOMBEHCKYW TYMAHHOCTH {NONCBQYEBAEr» COBEPILOHHO
HeolmuEsg, caMas TopAYAS 3 HSBeCTHHX 8Beaj — TeMMeparTypa ee
mopepxuocTa papua 130000°I Hac orpenser or Tymaswocrs 180 mc.
B xatanore Meccwe mon HOMepom 2 - UBCANTCA APKOe IIAPOBOG
. CHOILTeHM®, KOTOpoOe, TaK ke Kak # tyMammocth NGC 7203, asaserca

ONBOft H8 TRARENIX ROCTONPHMEIATCRLEOCTEH co3se3NEA  Bofomesd, -

Ono BechMa HPKQ, KPynHO (BEIEMHIE IONepevFHK 17’} u cocroEr B

'.OCHOBHOM M3 CPABMETeISHO ropav¥mx $peafl. Ilo -rRosAgecTsy - 3Bes)
OEO HECKOAbKO Maie UPEBOCXONHT 3WAMEHHMTOe GHOINeHHe B ['epry-
sece (M 13), o ero ynarensocts (15,8 ‘®me) memaer ero memee sd-
deoKTHEM, '

Hosepor

B 9TOM HeBHPASRTENLHOM IO OIEPTAHEAM COBBEB/EH BHNGMIIOTCA

1Be caMule APKHEe er¢ sBeafn « B . Hasegare GHmokib Ha mepeyio
93 HEX, ¥ BH Ierko yGepmTech, WI0 OHA ABOHHAA. Ho sta mapa—
OfiTHIECKA N CocTapNaomue ee mpe smeshu (o ¥ ap) BOBCE He

CBABARN (PHSHIOCKH JAPYT C APYFOM, & MEJNIEHHO PACXONATCA B pas- '

HBEe CTOPOHH, B yTelneEne MOKHO NRIIEL SaMOTHTS, 9TO KANIAA H3
' PTHX 8Bl — HACTOAMAA neoiigas, OnEako 06 MapH HaCTOIBKO Tegs
HH, TT0 MIKOALHLIO TeReCKOMM PAa3feIuTh HX He B COCTOSHMM, :

TMocie apxoro maposoro cromnerna M 2 ssespmsiil poft 8 cosses- .

aur Kosepora (M 30), naxopammiica sGmasu sseagu §, yme me ynu-
-pur uabionarens. OH Mennme, ciabee mo Grecxy, xofs, Kak.m M 2,
COCTONT H3 CPABHUTENbHO FOpATHX SBE3NL Pacerognme fo Hero, pas-
moe 12,6 xme, esrecexyHnamo coxpamaerca Ha 100 KM — cuemiense

| CHeKTpANBHEX JNEHHA CBEIeTSNLCTBYeT 06 OTOM BUOJNHO ONPENONCHED. *

*) Haxopurcs samsd v Boriones. -
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' SaMernM, uTO JBHKEHHe MAPOBMX CKOTMGHER MIyYemo elie TUIGXO;
M B OyTeBHX CKOPOCTAX BTHX OOBEKTOR OTpaKeHA He TOJNBKO €cob-
CTBeHHAH» HX CKOPOCTb, HO M CKOPOCTH Hame# 3eMXn B ee CHOMKHOM
JEONEeTe BOKPYF NeHTpa lalanTERE, : :

Cr'peaery

. Habmonas ramaxkraxe, cxofEMe u6 ¢TpooEmMio ¢ Hameft 3BesnmoR
cucreMod, un yOemnaeMca, uTO B HX HEHTPANLHKX 00NACTAX KONHYe-
¢1BO 3Be3) B eAMANNG 06EeMa ropasjo Goipmie, YeM Ha mepudepmm.
Barnapure, Hanpemep, ma dQororpaduie TYMAHHOCTH AHpOMemE -
{puc. 40). B-1neHTpe 3T0/ rafaKTHRA BHIENACTCE IAOTHO® BIapoo6-
pasHoe $BesEHOS HAPO. 3Be3[ 3AeCh TAK MHOI0 H PACHONOKEHH OHKE
. 74K IIOTHO, YTO TOALKO B 1944 r. amepuxancxomy acrpoHomy Daape

-

YAANOCh €PAaspelIATE? AAPO TYMARHOCTEH AHJpoMelxs HA OTACALHHE -
$BE3JH. ) . L

" Her comMHeRmmA, 9T0 B B Hawieif ['ajaxraxe cymecTByer momofmoe
asesniooGpasnoe ampo. Jlo cropoctam ssean {Mx HANpaBIUeHHSM H Be- -
. NMYHHE) MOKHO MONCTIHTATH, B KAKOM HWMEHHO MeCTe 3éMHOTO Hela: _
moKREG OWTe BENEO raJakTEYecKoe ARpo. Bor xakEME HoxyumANCS.
npECnm/KeHANe OKBATOPHANLEE® - KOOPAMHATH - TANaKTHYOCKOTO: -
meHTpA: : . .

o= 17°38%, ‘3= — 30° (amoxa 1900 r.):

C nmoMomp0 5Be3NHOH KAPTH JNErke BEACEHTE, YTO TOYKA ¢ BTHME

KOODIHEATAME JNe¢HT B cospeapgmm Crpensma *). la, HMeRHO B aTOM

cosBeamuy AOGKHD HaOMonaThea BEJWIECTBONHOE ANAPO I'alaKkrHKH,. -
T0 MACCHBHOS CHOUMIUE 3BE3J], KOTOPOe CBOEM CYMMAaPHEIM OpPHTEHe-

HEeM 38CTABAACT OOPAMATHOA ' BOKPYr cebn ocrambEme spesfm Ia-

naxruxa. TIpm 5ToM, pasyMeeTod, R SBO3AK CAMOPO AApA Takme 06pa~

HIGIOTCA BOKPYT TOE e MaTeMaTmuecxodi TOIKE — o0pfero HEHTP&

sMace Beeit Hame#t speapmpoll cucTemsl. IamaKTHvecKoe AP0 OKYTAHO

‘MOIDHEIME 0GTaKAME TeMHOH NBITGBON MATeDHH, JaJCPRUBAIOEEH BH-

nuMele ayTH. OAHAKO TA jKe KOCMHYECKAA NLIIL cBODOJZHO IPONMYCKA-
eT HeBHAMMEe HHE(PPAKDACHES Jy4H H pawoBoxms, IlosToMy yaaer-

¢n x0T 6w oruacTu cgororpadmporaTs B HAQPAKPACEHX AYIAX

yaeTh radakTAYeckoro sapa (puc. 68), a Talme m3ywaTs 3TO0 HAPO

CpPeacTRAMEA DPAJHOSCTDOHOMEN. L _

"~ U sce-TaXE 0YeHb MATEPECHO OTHCKATH HA Ho(e TOT YyIacrox, rje

8a TeMHOH MBIEROH KOCMHETECROE BYANLIO CKPHTA caMad APKAA, CaMan

-¢apeammanA» dacrs Hameh DamaxTure. Ecaw O6m  memsseagmoe

npocrpaBcTBo SHINO COMEPIIOHHO upospadEO, HAM He NPEMIOCH GR
DPOCTPARHBIME: NOACHEHUAMH YKASWBATL MECTOWONOMEHAE TANJARTH-

veckoro aapa, 9ro mapo mocre Connma u Jlynm Ommo Om camsos .

-

*) Kar DpOTAMOBHEDE. ofext, mupo TazaxTHKE SaBEMAET TAGTL COBBOB~
autt Crpeasna, HirTa, Cropomons B 3meeHocHa, .
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ADKUM ¢CBOTHIOMS SeMBOTC Hefa, OTpoM=oe, OTeHbL ApKOC 43Besll:

Boe maTHO® B cosseaamm Crpeanma obpamano 6m Ba cefa Bceobmee

paumange. Ono sammmanc 6w na Hefe Niomams, B COTHE pa3 Goul~
Wy, deM EWAHMAS Iomiaas moamolt Jlymm, 3emuEne upemMer, .
OCBOIEEHE® TATAKTHIGCKHM ANPOM, ROLKEH Ouinm G oT6PACHBATL

YeTXHe TeHH, : .
Ipapona ammyeEsa Bac STOTO BeJNKOTENHOrO SPEMHENA . Tem He
Memee. co3BesHe OCTPeabna . WCKANYATEAbHO GOTATO 3BE3SHEMHE

- -

Pre. 68, Pororpadra B EEDPAKPACHEX ' TYIAX FACTH . TAIRKTHIECKOTO ANPA.

CROIIGHEAMA M TYMAHHNOCTAME, BNOTHe MNOCTYNHuIME nax ofmero

o6oapenns. QuM B MOMKEHW CeiiZac OpHBIeTh HAINE BHEAMAEHe.
Buac 61 YroMBTeJbHO OHNCHEBATh p OTHONREOCTH KaXkfoe M8
AecATH ADKAX 8BesAENX cxonxewsl cossesama Crpeasna. IIpome
€0o0mury OCHOBHRG CBefileaus 0 HHX B oOme#t TaGaune, .a agrem
KPaTKO OTMOTHTL MWL CAMHO HHTepecHsie B3 9THX CKONNeHHH,
Bor ara rabanua. o '

noo | Ml ago | Ospe0 | 2] m | A | e o Sp Tan
- M 1. m {.- .
6404 123l 17510 | —s00r | 35| 60 |120| 08| 6,0 BO | Pace
8520 | — | 17574 { —2754«] 6| 7,5 | 26(.07§ 4Q| ~ N
6531 | 21 17586 —2230 |12 ] 70 | 35| 15| 51| BO »
6603 {251 48127 | —18380 | 4 j11 50| 50| 58] ~ 1. »
626 j28|18227]| +630 j15| 85 | —§ 46! —. Mapos,
6656 [ 22| 48 30,3 | —2400 |35 | 65 | — | 30| 25 N
6723 | —| 18528 | 3646 (43} 77 | — | 100 —. | — »
8800 | 551 19337} —3110 20 | 74 58|45 | — »




.. B nmepBux nayx ee croifmAX yx#3aHN 0003HATCHES CHOILICHHSA -
"3 NGC B xarazore Meccbe [Ipa caeayiomux cronfma YRasHBaw?T -
+PRBATOPHAABHNG KOOPIAWATH cxondeEng Aan sumoxm 1900 v, Barem

L -chepyloT nEaMetp ckouneAra B MEuyTax ayrm (d),ero mmverpanb-

~ mak dororpadmuecknd Gaeck (m), uncno BrojAMAX B CKONJCHBR

Puc. 69. Tpoﬂngaa TYMAHKEOCTh 1; euanéam C'rpe'm;ug. I

-gpean (N}, peccrosuwe (r) B KWIOmapCerax, NHAMerp B TAapeerax

(D}, unTerpanbanit coerTp (Sp) M, HAKOHEN, THN CKOMIGHHA. '
s pacceasEnx cxomnennii maubonee samevareasno M 23. Cpe-

,A¥ MApoBHX ckonuesnlli o6pamaer Ha ceGi BHEMAHA® CAMO® APKO®
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Ha BeeM 3BeamHOM HeGe ckomxenwe M ‘4. IIpasia, B yMepeHEHX mHE-
POTAX MB-3a HHBKOIO NOJOKOHHA Haj TOPRBOHTOM ero Halmiogenme
SATPYAHEHO, HO HA J0r¢ Hameil CTPAHE — 9T0 BeNMKOACHALE OOLOKT
. fan BaGrwopenust. Keratm cxasars, cxonmemme M 4 saMevaTedsHO-
eme H'TeM, ¥r0 A8 IIApOBKIX CRONTeEn oHO fuEsKaifimes, '
Iaposoe ckomnenme M 22 npumeuarenbmo Tem, 91O coflepruT
TpoManuoe Uueno 3pesf (oxomo 7 wmBmrmomon). Ilo -BacememHOGTH
oo B 14 pas mperocxopET maposoe ckomitense i Teprydiece (M 13),
B cospespmz Crpenpna ecTs TpH spkEe M kpymHue naddysmEse
TYMaHHOSTY, OfRA W3 KOTOPHYX, HasHBaemag Tpoitmolt, mokaszama
Ba pac. 69. OcEoBHKIe cBefleHHS 0 HHX NPMBOXATCA B TACamNe: -

M @00 | 000 | Paamen | @ [ . | 8py | D2 | Hessasue
T M . -

20. | 17 56,3 | —23°02' | 2T'%290'| 85 | 6,8 | O8. 870 ;I‘Ipoﬁmﬂ

8 17580 | 2423 |35 %80 | 58 | 68 [OBs | TTO AryEA

17 | 18150 | —1613 |37 x4é6'| 7 89 | A0c [ 1000 | Omera’.

Hog m specs ~momMMaercs . mETerpancumk  Qororpadmuecrnit

Gmeck _Tymanmocrn, m, — Greck «roncseumBamwzeds. TYMaEHOCTH
8Be3[H, Sp — ee COEKTP. S e
Haumenosamma TyMamBocreli OGEMHO JATCE IO HX BHENAOMY
BEAY, IT0, BUPQYEM, HOCHT JOBOALHO HPOHABOABHEIN XAparTep.
,  Cosseapme Crpensua comepmur xse T-accormaimm, Iepeas m3
"FEX ofmenMEAeT 389NN B OKpeCTHOCTH TyMammocTE M 8, Bropag —
B OKpecTHoCcTH TyMaHEOcTH M 20, Ya@amemmocts arTHX
nourn onERaxons (1,3 m 1,4 rne). - B
" CKOpUEOH I . S
BepoaTHo, He Bce WRTaTeMu SHAY, W0 ¥ Hiamerst Mapc ma me-
6o ecth «comepEmKy. Bo BearoM cayusé TaK AYMANH T, KTO RASBAI
AmrapecoM *) rnasEyio speapy cosBesama CxopnuoHa. -dra Apkas
sseana (1",2) mo cmoeil oxpacke HeficCTBRTONLH( - MOMET CONIGPHHYATE
¢ Mapcou. Ho Mape, Rax # Bce IUIaHOTLI, CBOTHT CHOKOHHO H POBHO,
- Yro ke HacaeTcs AErapesa, T0 (AH30CTL DTOH SBEINH K TOPHIOHTY
'BACTABNACT e CHNBEO MepilaThs, Wro, BOPOISM, TOJBRO MOSIEpPKEBA~
_©T KpacEyi0 OKpacky AHTapeca, - - B
ANTapec — KpacHHI THTANT, HeCHKOOBKC0 Oolee ropmumil, |eM
Bereasreiize, Jlemp 700 coxmry MOrmE GRl cOBNaTh TAKOX ke mOTOK
H3JyIeHHsA, ROTOPHA NOCHIAeT B WPOCTPARCTBO ON¥H Am=Tapec, JIy-
- qy cpera TpeGyercm mowrm. 173 ropa, wrofi mpeomozeTs paceros-
. BHQ 0F ANTapeca fig SeMIE, _ ’

*¥) «Apecr — rpoveckoe kM Mapea,
182
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Ha paccroamma 2”9 or Amrapeca ecTh “cnyTHHEK — roaybas
- gpesgowka 6™,5, maayyaromas ceora 5 17 pas Oonnme Commma. Ha-
ea sHaumTeAnHOll pasHMUM B Orecxe PasHCKAThH ‘cOyTHSE ARTapeca
B AYvAX FAABHON $BeSAB HEJAEIKO. - :

- CHODHHOH=-- TO COBBE3AME, [AS HePeIKO BCHHXHBAKT HOBHO
spesanl, OxEa B3 HAX, BensixEysmas B 134 r jo H. 3, nobymana
" BEAMEHNTOT0 ApeBHerpeuecKoro acrposoma- I'miomapxa COCTABHTD
* mepemHch 8Beal — nepswii B ‘Eppome sBeagmwii KaTamor. B e Bpe-
MeHA BCOMIUKE HOBWIX BBE3/l, €CITH MOMKHO TAK BHDABHTLCH, AMEN®
Gonpimoe dugocoderoe sHaTeHEe: OHEM SACTABIANE COMHEBATBCA B
nomxuoil, ~mpepsasTod ENee 0 HEHSMEHHOCTH «§0MKeCTBOHHEIXH
Helec. : B : ’

. B cospeagun CHOPINOHA 0YEHs MHOIO PASTHIHHX HOPEMEHHHX
seegn. Cpenm HEMX o0paTHM BHEMAHHE TOARKO HA ORHY SaTMeHHO-
nepemenmyw. p Cxopamona. Cyna mo xpEsoii Giécka, ora 3Besua
COCTOMT W3 NBYX TOPAYEX IECAHTCKAX SUINICOMAANBEEX KOMIOHOH-

. ToB (cmexrpsi B3 u BB), xoropsie ofpamairca BOKpyr ofmero med-

opa Mace 3a 1,45 cywen. Breck sBesist mpm SToM MeHAeTCA B Ipe-

neaax or 3"00 no 3,31 .co BropmeHNM MEmHMyMoM B 37,20

3seana p Crxopumoma cocromt m3 wersipex spest. Ha paccroammm

13”7 or raapmoit Topauedl -Genoli seesam 27,6 MOMEO OTHCKATH TA-

Kol e ropawmait cmyrEmr 57,1, Hpome roro, § CropmHoEa — cnext-

*  panpHo-meofinas ¢ mepuopom 6,8 cyror. Hawomenm, ma paccromumm

0”,8 ona AMeer eme OMH, TeTBOPTHI cmyTHNK. 97,7 :

: Mi MHOrO pas BCTPEUANHCH C KPATHRIMN 3Be3/lAMH, M 3eCh CHO-
BA YMECTHO HONTePKHYTH, YTO, IO-BHJMMOMY, RBOMHLG K KPATHH®
3Beally EDNAIOTCA CKOPEe NPABEAOM, & ONEHOYHLE 3Re3[H — HCKIW-
yeameM. ” . ; o

Coseesnme Cropnmoma, xax m cospeasme Crpeibma, O¥eHb ‘Gora=
TO 9Be3RHHME CROIJIORHAMH. .
OcnoBHNe NaEHHE O DIECTH CAMHX APKHX H3 HEX YKa3aHH B

crenyomeit rabamne:

NGC | M. | @00 61900 g | m | ¥ wge EE 8p Tan
9 W v . ’

8234 — |.18 41,0 | —41°38" | 22 | & 0] 1,3 | 8,4 Paccenn.
6242 | — 16 488 | —3920 |10 | T 441 06 | 1,8 »

6 | 47335 | 3200 | 55 | 4680 | 04 | 64| BS »
gifs | — | 17318 —3218 |20 |7 |35 06 | 36 e
6475 | 7 17 4781 —3547| 7% | 35|18 | 0,251 53| BS »
6003 | 80 | 16114 | —224 | .7 | 841 —|14,0 | — | KO | Haposoe

(IpocMarpusaa  TafnEny, THTaTeNh, BEPOATHO, OOpPATHI BHHMA- -

HHe HA Nba SAMEYATeNBHHX paccesHHHX cxomwiemmx M 7 m M 6, |
- Ilepsoe ®a HUX ycTymaer B HATerpadtmom Gnecre Toasko Ireagam.

910 -—o0fHO H3 CAMHX ONMBKAX X HAM M ADKAX PACCOAHHEX

483



>

cxomnenefi. Bropoe (M 8)— mecrompro aausmeé m noaToMy yerymaer
nepBoMy B 0aecke, XOTA KORMYSCTBO 3BE3) B HHX OJEHAKORO, .

3sesga { Cxopmuona — caMfsa sPRas H3 BCeX MSBeCTHMX Haw
sses)l. Peus mper, Komewno, me o Bmgmmom Gyecke (3*,7), a o cne-
THMOCTH 9TOH HCKAKNYHTONLHONR S8Be3AHl, ROTOPAN MAAYYAET CRera
oyt B 400000 pas Gomeme, yem Commue! K comanenmmo, ua-sa

Goabmoro loWEOro craomemHn (8w —42°12’) yura  asmesma gmo--
‘CTYNEA NI HAGIIOACHEA TONLKO B KMKHLX pafioHax Hamed cTpaEmL,
Ha paccmorpenRHHX HAMH cosBeapmii CRODHNOH — camoe I0IKHOS. -

Ero io;xHag rpaEEna orcromr or meGecmoro sxpaTopa Ha 45°, ® mo-
ToMy B cpepneft nmonoce CCCP couspespme Cxopusoma Bmgmo numrs
gsactuugo, TeM camuiM, saxomyme 0630p ROCTYUHKX fua HaGMIOMe-

NAst co3BesfAl, MK MOAOIMJA K rpaHEmaM Besupmmoli 8 CCCP YACTE -

JO;REOr0 MOTYMAPHEA 3BeagHOro meba. _ .

.3



~ 3BE3[JHOE HEBO AHTAPKTH/IBI

- Mm me cobmpaemca nonpoSHo ONHCHBATL 10MRHOS. SRO3AHOS He-
G0 — Hama KAWra MPeTHAHAMORS AJA COBSTCKHAX UHTATONeR, yuAWTe-
sl cemeproro womymapus 3emmd. Ho moesgxm ¥ KOMAHRUPOBKH

B I0;REHE CTPAHH cefidac MANGKO He PeXOCTh, W, GHTH MOIRer, Koe: .

ETO W8 uhraTensit VKameTCA NoJ IoKHEM sBeagEmiM HeGom. Toraa

wor ofmul ofaop, koropsik ME cefivac SanUM, NOMGMET €My PAso-
. fparhca B 3TOf HeanaKoMoli KapTuEHe. Ilo ‘kpacore wxBoe HODO

 AACROJBKO He YCTYNAeT ceBepHoMY. o
IlepensceMca MHCIOHEO B HEHTP, CepIUEBEHY CypOBOro ARTADH-
THIGCKOTO MATEPHEKA, B Ty TOYKY, TAe, NPOEHBHBAA BeMHYI0 NOBEPX-

-§oeTh, yerpemagerca 8 Guemymywo spesfaMB GecKoEsTEOCTH BooOpa-

saeman semuaa och (cM. TIpmnoxenne V, 5).

- Dra 0Ch BE BCTPEYAOT HA CBOEM OYTH KaKyW-HRGYNb MAJO-MATH-
cKE GPKYI 3RO3AY, X0Ta OHl He ycrymaomywio B Guecke Iloaapaoii.
- YOmusdi MOMOC MHpa PACHONOMKeH B Kpaline GexHoM APHAME 3Bedjia-
* mm cossespum Oxranta. B srom nomonsHo ofmuEpPHOM CO3BE3NHHE eCTh

ToARKO TpW sBesan spue 5. Bce oHm fanexw or Bebecaoro momoca.

Pons Honagpuodi 3besul Ha I0:KHOM Hefe BHIONHAET elle 3JAMETEAA
#Be3fovRa 6™ ¢ OKTAHTa, OTCTORIIAA O MOMIOCA HA 54’. Cpean apean,
- IOCTYOHBX - REBOOPYHeHHOMY TrIasy, ¢ QOrranra Camme RPYyrux K

soREOMy moxwcy umpa. OnBaxe B3-24 He3RATHTENLHOCTH BHIMMOTO *
Grecka OHA HAKOTAA He 0rda, mopobHo IlonApHOd, Hrpats poab my-

TOBOJIHOR 3RE3/H.

‘Ha .nefe, HabaiofacMoM ¢ HRHOrO MOMIOCA, Hpekme BCEro "oﬁpa—'

maoT Ha celn BEEMaEme NATH He3NAKOMHX  0YeHE APKMX . SBE3N.
CaMas ApKas M3 HEX yeryumaeT B Gaecke TONBKO Cupaycy. Oro Kano-
‘Uye, rRapHas spesfa cospesmma .Huna. Hecmorpa HA 3HAYHTENBEYIO
ynanersoers or eman (zo Kamonyca 180 cpetomux ner), o Huna
yememuo comepEEiser ¢ CApAytoM, MOCTHTAL HA seMBEOM Hebo Gmec-

xa sseaan — 0™.9, Hamomyc — menroBaTsit CBEPXTHTAHT C TeMmepa- -

rypoi nopepxaocT® B 7600° Tlo nmamerpy om B 85 pas, & mo cpeTH-

uocrn B 1900 pas mpesocxonar Connre. _
IIprsexaer BHEMaBHe U AXepHAD — ITABHAA 3Besla yike SHAKO-

Moro BaM coapesiua OpmEpana., Bemsid CBEPXIHT4HT ¢ TeMOepaTypoi

nosepxaocrn 8 15000°, maxyvaomuii cser B 800 pas wuTeHCHBHG®

* Coquma W OPeBOCXONAmME ero Ho 'XHaMeTpy B 3,4 pasa,— TAKOBH

OCHOBEEG (PHINTECKHe XAPAKTEPHCTHRE AXepHapa. Ha semmoM -Bebe
910 3Besaa O™.6, paccrognme o mee 43,5 me.

- " Tpm ocTaibEHE OYeHb APKEe 8BE3JIHI PACHONOMKOEH Ha Hefe mo -

cocencrsy: s1o o Llemraspa, § Llemrampa m o KOmmoro HKpecra.
Baeck ux coorbercrsenmo pases 0™3, 09 m 1”4, rak-uro & Hen-
Tappa -— TpeTha Mo OnecKy 8Besfia Ha -BOMHOM mebe (mocae Cmpmyca
u Hasomyca). : .

.. Bpesnw P Ilemraspa n o Kmmoro Kpecra noxomn Kpyr Ha Hpyra.
- Dro oueEB ropsuEe roayGoparo-Geftsle TAFAHTH © TeMOePATYpOit To-
sepxHOCTE B 22 500°, MATydamilHE CBETA COOTBETCTHEHHO B 800 n
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900 pas Goxrme Conmna. Paccrosmma [o HEX HpHMEPHO OXNHAKOBEY
62,5 & 67 mc). . R ' :

Ha sucore 30° mEgma eme ofEa fApRan aBesfa, ACCTYNHAA B
 HAGMORATEXAM CeBOpHONO Moxymapus. 910 @omanerayr e o Om- |
wolt Pulu, KoTopy®o -y BAC MORHO HalmIonaTs JOTHEME HOUAMH HHS- -
KO HAj TOPHSOHTOM B I0:kHOH mosdorume ueba. Oma EEveMm ocolemmo
He 3aMedATenhHa. J10 — feaam 8Beafia YMeDeHHEIX PASMEPOB, HAmO-
MuEalmas no grsEvecKkHM XaparTopmerEramM CEpRYC BaRt AnpTanp..
ITo ceerEMocTH Oma meero B 11 pas, .a mo mmamerpy 8 3,2 pasa mpe-
pocxoper Commme.” PoMamsrayr — offBa E3 OANBKAX 8Bead, N0 Hee.

Beero 70 me. _ - S E :
PaccMoTpETe BEHMATENBLHO KapTy WKHOTO 8mesfacro mefa. Cpexm
He3HAKOMHIX CO3Bes/iiil MAN0 TAHHX, KOTOPHSE HMeAM OB PHpAsETENE~
Eile, 3anoMuHajommeca ouéprampg. HanGomee kpacHBoe M3 HMX ~ .
sEaMeumTO® cosBe3gEe IOmmoro Kpecra, Tak oHo HasBamo 6mao0.
PIepBHIe eme coBpeménnuxadu Marennaza (XVI 8.). Jeficreurennso,
gersipe sprne 3msesant (c, B, 1, §) Moryr GHTL BPRHATH 2a OKOHeY-
HooTH BooGpaykaeMoro HefecBOrO Kpecra, T :
Panou — cospeague Henranpa, xapanTepHoe TpPeyIONBLHEKOY H3:

spkex gsesy (¢, B, e). B cossegmuax Huna, Hopuu u Ilapycos, xos -

TOPHO Korfa-ro Omxm ofbenmHeHsl B oo cospesnme Hopabam Apro,
MEOro - aprux, Ho Oecmopamoumo pasbpocamnbix 3Besm. - Hakxaxoro -
BHemHEEro CXOJCTEA ¢ CHIYITOM CTAPEHEOTO Ropabas ajech ycMmorT-
peTh HEBOSMOKHO, EMp MeHRe COOTBOTCTBYIOT CBOUM HAHMOHOBAHHMM
OCTATBHEE HEBHAKOMAES CO3BOBREA 0MHOTO Hela, TAKEe, HAnpuMeD,
xax Xaméacon, Japonucen ¥ Apyree. R
Ha ssesnmoM Hefe AHTADKTHEM MOKEO B TENECRON OTHCKATH
" MHQAKOCTRO NBOKHEIX, KDATHHX 3803/, 3Be3AHHX CROIIOHRA B TYMAH~
nocrefi. Bubeopen M3 HUX TONBKO caMble SAMOUATENLHES HIH BOBCE'
YHEKaILHE®, NOXOGHNG KOTOPHM He BCTpedaloTca Ha HameM HeGe.
" -T'maBHag NOCTONPHMEYATEALHOCTh HeGa AHBTAPKTEAR -~ 8TO, Oec~
cnopno, Tonmman, nnx & IfentaBps, Gamxalimnasg K Bam 3seana.
Vaaperr 910 COcoAHee COMHIE — SABSTHOS MOAAHEG RAMZOre Mw{u-
rexs acrponommu. Ho ecnm 9ToMy. menammo M WO CYMIGHO OCYIISCT-
. 'BHTBCH, BCO K6 MONesEe ysHarH. DMompoGmoctm o Gumkaiimedt ssespe.
+ Amdpa Leuranpa — tpolinaa smespa. Tnasmam kearas sBesfa,
ouerib moxoykag Ha Coaunme, wMeeT Ha YINOBOM YAAJNCHHEH B 177
ouens gsprmi opamméssi cmyramk 17,7, Ilo ceeramocrm sror cmyr-
HER DouTH BTpoe yerynaer CORBNY, A ero moBePXHOCTH EMEeT TeMIe-.
parypy Bcero 4400°. Tlo macce m pasMepam of¢ 3Beafil CXONHM ©
"CounzmeM, a. mepuopy oGpamlenss B 9Toil- mape cocTapiger. HOUTR
80 mer. Tpernit KoMmomenrt B »Toft Tpo#Hoil cHereme — aspesaa IIpéx-
cama (r. o, «Brmrafimians) lenrappa. Oma na 2400 a. o, 6mme R
HaM, 9oM IIABEAS JREJITAd 3BEBRR. . . :
IIporcuua Hemrakpa — xonomupit Kpacuult Xapamr, BCHycKaio-
muit cpera B 20 000 pas menpme, vem Coamme. YTaoBOe PACCTOAHES
womny JTIpoxcuMolt ® rrapHNME KommoEeRTamE o llewraspa ovens
© BOJEKO, IPEMEPHO OKOAO JeTHpeX BHAHMHX IYHHNX NONEPoIHAKOB.
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Ecan 6ux Ilporeamy momuo Gmmo samemmTh xora O Taxoll saypan-
Ho#i spesfioit Kak Conune, o Ilemraspa npesparnnack 611 B Kpacusefi~
myo TPoiHyw aBeany, semHoro HeGa. Ho Ilporcmma — kpacmas
aBesgoura 11-if aBesnuOl BeAMTHAE, COBEpPINIEHHO TOPAIMIAACH CPeAN
MHOMKOCTBA JPYrEX TenecKommieckmx ssesm. llepmop obpamemms -
Hponcapue BOKpYT ofmero meHTpa MACC CHCTOMEI 076Hb BONHK H YIiK
BO BCAKOM CIy4ae He MEHBING HeCKOJBKHEX THCHT HeT. '

‘Berps ¥ Kaxse-HESYIp “maHCcH HA TO, YT0 BOKPYr 8THX Tpex -

' Samxafimex 9Besp oSpamawrea ofmraemie maamerH? B orsemenmE
Tpokcames IleETaspa 0TBeT AOMKeR OmTh, HO-BMJHMOMY, OTPHEA-
TeIbHEIM. DTa BBesAs CAHMKOM MANa M XonoxHa, wrebm Gurs, momoG-
B0 Hamenmy CONEIY, MCTOYHEKOM #H9HE, K TOMY ’Ke OHa NPHHANIE-
SKET K KIaccy Bemmxmsaiompx spesy Tana UV Kura, a peskue xoxe-
-GaHAA MBAYICHES BPEJOHOCHH A MKEBHX OPraHHIMOB. '
Tipyroe neao raapHMe KoMmoHemTH Tpolimof CHCTOME! Amda
_ emraspa, ofosHagaensie A m B. AMepEKaHCKEN acTPOHOM C. Jloyn
PACCYETAN MR STHX SBE3A PASMEPH HX srocdep, To ecth obpacref,,
UPHTORHHX AR 3eMHOmoNoOmol xmsru., I'oBops TouHee, B mpefexax
anocdep Joyra PHBHYeCKHe YCAOBAZ TAKOBH, TTO NPH HAIMYEA TaM
pseMHoONOROOHLIX WNaHeT JXIONH HA HTHX JLIAHETAX MOTVH 0 RETH
o3 CHeNMANBEMX SAMATHKX CpeficTB {(Bampumep, THIA ceadans-
pop) *). Oxasanocs, 910 A 0GOEX KOMIOHEHTOB A = B paguycn mx
arocthep (B mpemenax ROTOPHX MOrYT CYIECTBOBATE yoroliuusnie
IUTARETHHO OPORTH) cooTBeTcTROHHO paBEnl 2,68 a. e. m 234 a. e,
" BepoATHOCTS jKe TOro, ITO OKOXO BTHX 8BeSJ €CTh olmTacMEle SOMHO-
nono6axe niametn mo Jloyry, Gmmsxa x 0,05, Hmawe rosops, ecrb
OfMH MAHG NPOTAR ABAAUATH, 9TO B cHcreMe Gamxalimed K mam
apofinoli sBes ecTh oOmTaeMIe maaHeTE! _ :
B cospeanmu Kunsa ecTh aBa oueHp APKAX H GIMBKEX K HaM pac-
COANEHX 2peamEnx cxomuenws, Hx wxooppumarht ana SHOXH 1900 r.2

o= 050" 5, 8=—50°38' = «=10"02%2, 8= - 5808

Tepsoe ma wux coctrout w3 160 apean, aropoe —uz 130. O6a yaameEn
of Semsa ma oanHAaRoBOe paccroanne — 400 ne. '
BectMa adifexrin gBa INAPOBHX 8BesAHNX ckondemus 47 Ty-
raga n ® llentaspa. Mx mererpamvEmii Gneck Gamsok K 5",’a pH-
AEMEE NONEPeTHAKA COOTBOTCTBEHHO PaBHM 54 65', wro smawH-
TelbHO NPEBOCXOMMT YIIOBHO NONEPeTHAKM BCOX OCTANLHEIX MIAPO-
PHX 3BOIHKX cKomnemmii, Paccromame z0 mux 58 ¥ 5,0 wme. Cxom-
aemue 47 Tykana — camoe OOEILHOC H3 MSBECTHHX HIAPOBHIX 3BE3%-.
. wmx cxonneunfi, OHo 00beXEHAST HECATKE MMINMOHOB 3Be3n!
Ho BoT wr0 COBOPMeNHO YHEEKAXLHO, TAK 910 SHaMoENTHe Maren-
- namopst OBnara, Bonzmoe m Masoe. Tlepsoe B3 HHX BAIHO B CO3BE3~-
. mum 3oxeroit Prbu, BTopoe — B cosbesyun Tykaxa. B TeMHy0 8Besa-
Hy® HO4b OER AeficTBETeALHO INOXOMKH HA KakHe-TO CTPAHHEE, KaK

‘974:] Ca. moxpolmee B R Hoya C Ilmamern pan awojied.— M.: Hayka,
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Gynro: pocopecmupyromute menogemmaLe obaaxa. Bupowew, cayera -
EKakue-REOYAL momgaca Mu yOempaemcs, wro Marennamornm OGaaxs
ABHIKYTCA BMECTE CO BCEM SBesfHMIM HeGOM, W OPH STOM HX pPacmo-
NOEHNe OTHOCHTEABHO $Beali OCTAeTCA ueusuennm( naammﬁ -
"NMPHIHAK AX KOCMHYeCKoN HpHpONE, .

Baasmoe OGaaxo (pue. 70) no gopme onia.llenno HATOMHRAGT BHA~
KOMO¢ N0 HTHONLELIM YPORAM C6rEepoBo Koaeco, Manoe - Q6aaxo —.
rpenaposoIRyK GoKcepckyl «rpymy» (phe. 71). Ha neGe Marensa-
Hosxt O6NaKa SaHMMAKT SHAUMTEALHYIO mnomans. Boxsmoe O6aako-
HEMeer monepewnmk 12°, wro B 24 pasa mpesocxonuT nonepelmuu uyn-
, Horo amcka, Masoe — 8

Bnepsue Mare:umaonu Ofnaxa 6mnm onmcamH ctry'rmon Ma-
rennana u ero 6norpagom Haraderroif, Ovesnnnu Beerfa orMeumor
cxofcrBo ofnaros. ¢ Muewanm Ilyren:. Mareamanonu O6aara KamyT-
Cf er'0 OTOPBAHAHMHA KYCKaMH, :

Cxoncrno afiech He TOJBWO_BHEMIHee. Tenecnonnqecnne naﬁmnne-‘
. HHA PACKPMBAIOT 8Be3fBYI0 HPAPOLY 9TMX .YMEBHTEALHLX 06pasoBa-
" mmit. [la, aTo orpoMEnie, caMie GNHIKHe X HAM BBEMBIO CHCTEMSE,
coyrauxy Bameil Pajaxruxe.- Oun BKAKIAOT B ceba MHOTEO: KeCAT-
KU MUJIROHOB 3Be3fl, CPefd ROTOpHX orkpuTo Goyee 2000 nmepemexn-
" HHX, HECKOMABKO ‘OCATHOB BBOARHLIX CKOMMewnd m Tymannocreii. [loy-
¥r 165 000 xer Tpebyerca nyay cpera, wrobu gonerers mo Mareasano-
seix O6xakos, Torga KaK paocwonnna uemny UX NEHTPAMH NpHMEPHO
BAROE MeHBime, ‘

Marennanoniz Oﬁnana 110 ECTHHEEM paauepan ana-m'rmno yery-
- naor i mawedi lamaxraxe, u Tymanaocrs AuapoMenns, Ho bce me

Bombmoes Obnaxo BMeer nomepesnur okoxo 20 000, a Maxoe — oxono .

17000 ceerossix aer, Boanimoe OGnaxo cpaBBEMO ¢ TalAKTAKOE
M 33 ns coseesana Tpeyronsunna (Ironepe‘mm{ 9 xme), ¥ ecan Gue
Ho Gimsocrs—x Hamedt I'anaxrane, 062 obmaxa Womsuo ﬁmo 0m cou-
" TaTh MONHOHNEGHHHMY CAMOCTOATENLALIMA 3BESAHBIME CHCTEMAMH, ,
. Becbma mepoatno, aro Marearangsu O6aaka ofpamamoTca BOKpyr -
- obmero nenrpa TaRectH. Bueocre ¢ mameli Nenartmuoit o5%-o6paay-
OT TPOHEYI0 3BE3RHYI0: CHCTEMY .~ 8HAMNOT rpoﬁnoi aseaptsl. Ilepmonrs
ofpamernns B 9T0fi CHCTOME BECHMA BEANKA M COCTABJIAIOT CHOpPE® BCE-
0 COTHH MHIAMOHOB, & TO M MAINHADAH der. 3amerTmM, uro oba (6~
' nara TOTPYEHN B TOHuAiNIyio ofnrywo raaonyp BYanL M3 nei'rp&ah-_
'HQTO BOJIOPOZA.

B Boarmom Maremmamonom Oﬁmme npm(epno 75% nepemeHHIX
8Beajk NpHHAATeKAT K tAOY nedenn, Ono cofepmnr oxoxo 6000 srean-
HHX CKOTJIOHEH N OTROALHES 8BES/IH, PeKOPAHHS To cpoeh capTEMOCc~
ri. Tax, nanprMep, sarMeEHaa nepeMennas S Sonorod Pubu maeer
cpeTumocth —9,4 8B. Bel., T. 6. ORA R-COTHR THCAY pas apge Coan-~

" mal Ofa ee KOMIOHeHTaA -——omm A3 CAMEIX APKMX ¥ KDYNHWX 8Be3j.

Huamerp mamGonsmero mz mEx B 1400 pas Gomnme TONepeTHEKS '

Connamnal ] _
B nenrpe Boasmoro Mareanamosa™ O6naka HAXONUTCA HCHO. =
miaHcKag rasoso-mexeBana  pEPPysHams TyMamHOCTh, HABAHEAR
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) Prc. 71. Masoe L_{arms{gono Ofaaxo.




Tapaurynon. Ee wacca panna DATE MEANHOHAM  CONHOWHLIX
Macc, H OHA CYHTAGTCH POKODRCMEHOM CDEIR KOCMIIGCKAX 00BeKTOS
monoGmore Thna, Beero ixe ® Bonsmom MaremnamoBos OGnare sa-
peracrpuposano 115 puddysnnx -ryuannoc-reﬂ Hx of6mag mMacca co-
. GTABNAET NPHMEPHO 5—9 mpoilenTor or ofmeit maccw OGmaka,

" B neboasmom wmmom cossesymr CeTxa, pACTIONONKeHHOM N0 CO-
-ceficTBY ¢ AXepHapoM # cospesgmeM 3oloroli Pubn, eers mofomsir-
san geofiaan sBeafta 5-ii 8B, mex. Hdsera (§). Paccrosmnme fo srolt mapst
sBedy cocTapaAeT 37 B, JeT, YOTAA KAK RMCTAHOHMIO MOKAY BRME IV
ceera npoeraer Beere sa HeckoNbko Hegens. OGe arm aseamw §! w {2
Ce'mn ‘mpencTannsfior coboil moaTn Tounne Konmg mamrero Comnna. Ec-
- M 6N HAMe RKHeBHOe CBETHNO TopMeHETH Moboff H3 HHX, HHKTO H3
semang (Kpome acrposomod sroro 6, BepoATHO, H He Bamermn. Ofe
B3B3/, COCTARIAIINME CHCTEMY § Cem, ofpamarwrea BORpYr obme-
ro nenrpa Mmacc mpumepro 2a 100000 neér. .Ilo cmomm Qusmuecnam
«BOBCTRAM OHH TAKOBH, WT0 OKOJNO HEX MOTMA OH cyuiecTBosaTh 06d-
« TRAMBIC seMHONOROGHKMe MnamEerH. 3peayHoe HeGo maA oTHX THIOTe-
THYOCKHX PASYMHHX cymecTs BMrasput HeoGmuno, Ha mem mocrome-
*0 Gslra G BUgMA 3Beafa — COYTEHK, B COTHIO pas Somee ApKad, TeM
Benepa na semHoM HeGe. B rTenecromst Tanol e MONHOCTH, KAR 50M-~
Bie, MOMHO OENO OH YBHMIeTh IMaHETH. BOKpPYT 270#’ oocenneﬁ
sseapl, Hax amath, GHTH Momer, 6AHI0CTH COCE[HOTO. COXHIA, BCOTO
.8 100 pas Gomee naxexoro, wem Ilayrom or 3emam, cTAMyaEpoBasa
paanmne MeR3BOINHNX CPENICTB CBABK K OOMTATENE CHCTEME! [ Cer-
KE TTABHO YiKe OCBOMIH MEKSBesAHHE NepeleThi? . :

Hexoroprie apesgu IOMHOTO TONyImiapaaA 8BE3IHOTO neﬁa conep-
meHHe Hepocryman kmreanM Coserckoro Cowsa. B sry «mesmmm- -
© MYIO» 30Ky, K COMANeHE®, nomagawr B Marearanopm OGxaxa, ® .
. Ilenraspa, # mOUTH Bt OCTANBHLIG OTMEUOHHNE HaMH noc-ronynua-
wareassocris. Ho por, nanpumep, Kanonmyce momer Gure BHAEM Ha ca- -
‘MoM Ore mameif crpaEm (WiHee muporm 38°) sEMHEMN movaME
0Y6HSs HUBKO HAJ TOPH3OHTOM.

Naa umTaTens, BepoATHO, HPEHNCTABUT HaBeCTHH tcnopmmm
“Hrepecs HAGNIONEHH® HOKOTOPWX STHONYHHXS MJKHHIX COdBeajmii.
- IlosroMy oTMeTHM, uTO, HAMPHMED, MOCKBHIA B WRHON TOJOBHAE. He--
a HHBKQ BOJ TODHSOHTOM MOTYT naﬁ.nmna'rb YACTMYHO GASHVIOIOME
H0X{HL¢ COBBGINHA; OCOHHAMH BeUePAMH — co3Bealwn HOxmolt Prbir
(c ‘®omamprayron), Crymsmropa, lleun; suMEHME BewepaMH — CO3-

- . sepgua Pesma, Tomy6a, Kopus, Hommaca; Becenmuu seuepaMu —

<ospeamua Hacoca, LenTanpa, Boaka; mernuun BEUCPAMH — COIBE3-
Aue Marpocxoma. :

. G ppyrok cropomm, AOG6OTMTEO OTMeTHTH, uTQ Ha IG:nnox Tio-
J0ce, B CAMOM XNeHTpe AHTAPRTHIH, MOMHO BHNETh MHOTO XOPOINO
BHAKOMEIX HMaM COsBesnAf, rtaxex, HanpmMep, Kak Boxsmoit Ilec
(¢ Capuycom), Cropnmon, Crpenen, Hosepor ® Mmorne npyrme., Ha-
baonena ora coseeagana y ceba ma Poamme, moMnure, 4T OHHE cOCTAB-
JUTOT YEPANICHRE, B HPATOM HOCTOSHROE, anesm:oro neﬁa AHTAPKTEAERL. -

- L]
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*  MIIEYHBIN IIYTh, 3OMAK I TNIAHETHI -

~ Mnewnnit ITyrs npemcrasaser coboii-¢raGocseramyncs, ¢ HOPOB-
HAEIMH B HOONPeeACHHBME OYePTANEAMY IOJOCY, ONOACKHBAIILYI0 BCO
peGo. Hlupuea ee pasimuna — 5. HaEGoNee MAPOKAX Mecrax Goanme
15%, B CAMHX Y3KHX BCEro HOCKONbKO FPAXyCOB. : : '
Maeunuit IJyTh HPOXORMT Mo CIASTYOIEM cbapeaauaM: Epmmo-

por, Mamuit ITec, Opuon, Bansnenn, Tesen, Bosnuuuit, Ilepcet, Ha~

pad, Kaccmones, Ammpomena, Lledei, Amepuna, JeGens, Jucmura,

Jlupa, Crpena,. Opex, Iur, Crpexen, Dmeenocen, [Omnmaz Kopoma,

Cxopnmon, Hayrownmmk, Boak, IOmmmit Tpeyroasmuk, Llearasp,
IMapryas, Oxanit Kpecr, Myxa, Kems, Hapye, Kopma. :
Tnas cpasy obmapyKupaer KIOUKoBaToe crpoesme Mietroro IIy-
. On OY¢Hb HEOAHOPOKEH H-EHAPALY C TYCKIHMH, elle 30MOTHEIMIE
ero YUaCTKAMH €CTh «3BeSJHEIe ofnaxar HACTONLKO APKHE, 9T0 HX
WHOTHA MOMKHO A8 -CIHYTATH ¢ OOWYHARIMA ROMAEBRIMH ofnaxamm.
Dra ocofemHoCTD CTPYKTYPH Miewnoro IlyTh BH3BaHA B OCHOBHOM
abyua npuuneamn: 1) neficTBRTennHOl HepaBEOMOPHOCTHI) pacUpe-
AeneHms ssesf B Taxaxrake, riie spoafiHLe 00AaKa MOMEO PACCMATDH~

"BATH KAK B0eoGPASHEG CTPYKTYDPEHS AeTaunm; 2) HANHYHOM TOTOMA~ -
1omeft cpellw, KOTOpad B BEAS TeMHKX TYMaHHOCTeH CAMHX PAZHHX

- dops’ B pasmepos upmmser Muewmomy Ilyrs npruypnueme ogepra-
mEs, K aToMy MoEO KoGABETE, WTO BHAMMAA HA SemmoM HeGe KoH-
nenTpansa ssesk b obxacrn Mxewsoro Ilyrm smasama, Kak yme To-

BopENOCH, puckonofobrolk dopmol Tanaxuke. Ecaw Ont mama sses~

Hag cHCTeMa BANOMEHANA N0 CBOEMY CTPOSHHIO MIAPOBOE CHOLICBRO: -

B ME HaXOMNiiHehL BGAHSH ero memrpa, HRKaxoro Maewsoro Ilyrm ma
nebe mo G0 Gn. 3pesum Gruim Okt paccesssl mo BeeMy HeGocBony

HOTH paBEOMEDHO. :

Beyrpr Muewsoro Ilytn MOKHO HAMETATH HEKOTOPYIO CPOAHION

ANHHIO, HASHBAEMYIO s04axTudecKuM sxearopox, Ha u HOR cepe

~ oma mpefcrapaser coboll Gomemio Kpyr, AAKTOHOHHHH K TUIOCKOCTH -

neGecnoro sxparopa mox yritou 62°. HeGecmeii skpatop @ ramarTi-
yecKuit PKBATOP MEPECERAIOTCA B XBYX TOUKAX, PACHONOMOBHEIX B CO-
"seesaunx Opaa ® Epumopora. Touks, yraneHnbe HA 90° ot ranaxTEve-
cKoTo DKBATOpA, Hasmpawrcs nosiocamy laxsxruru. Cepepmmiii mo--
moc Taiaxturs dexmt B cossesang Boxoc Bépommwm (¢ = 12°40%,

§ =+ 28°), a wmEHH noxwe — B cospespun Cryasnropa (o == 07407, °
§ = — 28°), Tpu mayvennw [arakTPrE yNoGHO HOALIOBATHCA TAR HA- .
SHBAGMOI FANAKTHYECKON cHCTeMol KOOPAMHAT, B KOTOpodl OCHOBHHM . -

. GoubmuM Kpyros BHOpan rasaxTaseckuii SKBaTOD. .
Camoe yaoGmoe spema mwin Eabmopesua Mmewnoro ITyrm — reM-

HHe BOYH ABrycTa B Tepsoli monoswRm ceHTAGpa. KmouxosaTocTs-

Mueunoro Ilyrn xopomo zamersa » cossesmuu JleGeas. Ho ocobenno-
SAMEuATeNbHO 0YeHL HPKOS H ILIOTHOE 3Bea[lHOe O0NAKO B COSBESHN
Mlara, Hecxonsko ApKux 3Be3MHHIX 06XAKOB MOMKHO YBHIETH M B CO-
aseazud Crpedsiua, HO U3-3a HMBKOTO MOJIOKEHHA HAJ FOPEIOHTOM OHHE:
Meree a(dexrar, gem n Hlure. : : '
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Hawnnan or MeneGa, Maeumui Iyrs nwenagaer x TOPHSORTY ABY-~
MA cugIUME norokaMn, Temmudi mpomémyrTor Memuy -umum (¢De= |
JIRKAA MieNby, KaK WHOIJA €r0 HMONYKT), NO-BHEHMOMY, BHISBAH
MHOTOTHCICHNWMHE B CPABHHTEN5HO OIH3KMME K  HaN- TeMEHMA

. TYMAHBOCTAMH, KOTODHO 33CHOHAKNT PACNONCMOHHLe 30 HAMN SpPKEe
obxacta Mueunoro ITyra. B m:mou monymapun mefa; s6mmsm IOss-
zmoro Kpecra, MokHo BaGmonaTh smamenaTsilt «Vroasmsi MEOIORS —-
pusomEi weproroli mpopas B Maewnon ITyrtu, koTopai#t HaGawpaTemE
XVII . n BupamMs camramn corsepctuen B meGes. Ha camom pmeme
# snech NOpel BAME TOMHO® O0JEKO KOCMHYECKOTO ¢LIMAP, Mellar-
Tiee_PACCMOTPETh MAHAIIRS HAC SBE3AHLIO NajiH, -

Jina smaxomcrsa co crpyxrypok Muewmoro Ilyra wmratens mo-
JKOT BOCHONE3OBATLCA KADTaMH, [AaENEME B IIpmnomemanx VI m
VII. HaGnonenne meroopymemmBM rIasoM sgech HANO COTOTATH
“C H3YweHNeM CTPYKTYPERX jeramedi Mxewmoro Ilyra 2 Guuokns. Bpax
JIR CTOUT FOBOPHTh O NOJMK3e TaKux AAGMOIeHnit — BeAb ToT, KTC BX
‘BefieT, HATAANHO, COOCTBOHEKIMH. [NA3AMH YOO/KIAOTCA B CIAOHKHOCTR
<rpoeEuA’ ['ANAKTHKN, B HANMIHH KONOCCANBEHX MACC TEMHOTO, MO-

. THAOIIANMEro CBET KOCMHYECKOrO BEIeCTBa. - e,

Samepmras mamr paccxaz o sBeaiEOM melo, M NOIKHE NPERIET:
BHHMAHHE IRTATSAX M K TeM BHOINHEe 3Be3ZI000pasHEIM CBETHIAM, KO-
“TOptie CROMM MPHCYTCTBHEM 3aJ4CTYK ¢NOPTATS NPHBMYHKEE oTepra-
HUA ¢o3Beafiuil U MOTYT HOPOAHTEL ¥ HOBUUKA AOCANHOO HOAOYMOHMP,
Peun Eper 0 nMIaHBTAX, NpPHYEM HE O, BCeX, & TONBKO O CAMMIX
Aprux (pae. 72)*%), N S e

. -Mpt Bermouaed. Meprypui, KoTOpE: NOCTOREHO CKpWBaeTCA By~
Max BAPE H HEKOITIA ¥ HAC-He BHfleH Ha ome apesgHOro Heba, Msyue-
HEI CO3Be3fnll HAKAK HO MOTYT IOMOINATL B TAKHe IVIAHETH, KAK
. Ypan, Hentyn n Ilayrom; Sneck xoTopmx Hepexmk. Ilo TeM e npH-
© GHEAM. He MOTYT CXYCATH NOMEXOif H MANLE DNAHETH — ACTOPORIML.
Ho saro wersipe mnamerst — Bemepa, Mape, Onurep u Carypu —
IPEAARIEKAT K THCAY CAMMX APKAX CEETEI 3eMHOro Hela, § chy-
TATh MX ¢ SADKEME 8Be3NaME HOBHYKY OweHb JNerxo. Irolu sroro me
" NMPORIOHLED, HANO TBEPAO SAOMEHTH TO ABLHAALNATH cospeanrl Sompa-
Xa, 0 ROTOPEX yike Onma pewh, K mum mDpubasam u  3mee-
HOCeD — CO3Be3ne, OPHUMANEEO HO NPRIUCIOHHOS K SOEHARY, HO CO-
RopsRamiee JHATATEABHHI YIACTOK BRIHNTHHH. : ,
" Benepa, Mapc, Y0marep u Carypn Moryr maGmopathcs Ha SeMHOM
" 1efe TOXBKO B BOAMAKAAPHNX coa3beafuax. Bropoii ux
* .X8pAKTOpHNi NPHSHAK — B OTANIH® OT APKHX 3Bed INIAHETH. 3aMeT-
H0 we MePUawT, UTOBODHMCA, TTO OYEHH HHESKO KA} TOPHIOHTOM HJIH
IIPH BechbMa HeCHORoitmo# atMmocdepe MOpPHAWT B MIAReTH.  _ X
Kaxaan 28 nepeuncleHHMX MIAHET HAMEET XaDAKTOPHYK) OKDACHY.
Denepa Buraagmr ocnemmtexbno Oemodi, IOmmrep — Mearomato-Ge-

) Hajfo, OfMar0, HMeTH B BEAY, UTO ﬁpn naﬁniom g Gmmomns HAR
TORCCKON 'MOQEHO HHOTHA YBEJOThL 4SBe3[0TRY», Ho LOMOTOHHYO HA KApPTe,—
RANEKYI0 KOMETY RJIN.acrepomz . . _
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auM, Mape — pacrosatriM, a Cerypm — ryckno-nenTwm. Bemepa
GnleseT BUANA 8 3anaAncH WAE BOCTOUHON 9acTH uefocrona M NOABIAA-
erca (mcueaaer) B ayuax sevepuedr (yrpemmeit) saps pampme (nosite)
Becox speap. Mape, IOnurep a Carypn Moryr 6ure pugunt B moGol vac
HOYM. . :

Paccrosnne nmamer or 3esan n Conmua mempepmsmo Memsercs,
4 moToMy Bce Bpema uamMenserca m nx Gmecw. Ma Bcex miamer manGo-
JNee Apxa Bemepa, ee MakcuMaasumii Greck —4™.8. Maxcumamgnuui
‘I -

- KR )

Ppe. 72. OrgocHYelbHWe pHNEMEC pasMepH MAAHET NpH EanbGONLIDON H AAN- .

UOHLINEN yRAmEHHU' OT JéMad m AX paoUtHEH ofp#K npH walloNeHER B Be-
, Gorbmoli renecxon.

Grecxk Mapca —1",6, IOmmTepa —2™3, Carypuma —0™9. Hamo mom-
HETH, 9TO 6AECK BCEX STHX N/AHET MEHAETCH B OYeH| SHAMETENBHLIX
Ipezenax, W, BAlpUMep, B NePHOAL! yRaXeHEOCTH oT Seman Mapc Bu-
FAAINT HHYeM He 3gMevaTenabHOH KpacHoBaro# aBeagoukod 2%, .
Hawomen, raammas ocoGemHOCTL MAAHET — STHX  €GAYKANOMAK
CBeTHI) -~ NepeMemionne Ha (oHe cossesauii. Ecnu ormernts . Bos-
MORHO TO9HOS HONOMeHAe NJRASTH HA 3pesAHoll KapTe W aaTeM Wo-
ATOpUTH HAGNIONeHHE epes ABE-TPU HENeAH, CMelleHAe IVIANETH cpe-
na aean (kpome, moser Guith, Carypea) cramer oueBHTHEIM.
OGuapy:Ep DIaEeTY, eCTOCTBOHHO HANPABHTL HA Hee TENECKON.
K comanemnm, ¢ M06uTeNLCKAME CPOACTRAME HCCTOAOBANES MANO UTO
MOEHO YBHAECTh HA TIaHeTaX. TeM He MeHce NIOOGHTERH ACTPOHOMEH
BHECAH CYIIeCTBCHHHIL PRIAN B IMIaHETHYKR acrpomomui. [asxce te-
Nepb, KOTAA OIAAHETH HCCHASAYIOTCH He TOABKO ¢ MNOMOILI0 MOIGHHX
ONTEYECKHX H PAAHOTE/]eCKONOB, HO M HOMOCPEACTBOHEO KOCMHYECKH-
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MU SBTOMATHYECKHMH 3JOMAAMH, NMOGHTENH ACTPOHOMEH MOFYT KOe B
YeM NoMOuL TipodheccHoraNaM-acTpomomam. O6 aToM moupobHo pac-
" cxasauo p wumre: Bponmronm B A, Ilramers w nx mabampe-
nme. — M.: Hayka, 1979. 3nech e MB KparTKo No3HAKOMEM MHraTe-
A ¢ TeM, 9TO MOYKHO YBH[IeTh HA INaHETaX B HeGOJBINGH MmOGHTENb-
" CKUil TelecKON H Karoe o0bACHeHue NaGIION&eMOR KapTMHe faer Co-

BpeMennan acTponoMur. OCHOBHME CBeflendA o naanerax paun B Hpu-

xomennn 'Y, '

Bawsxatiman x Counuy nuamera Mepnypnﬁ pe,uno ORasmBa-
eTcs B NOROMeBAN, YAGGHOM ann HaGawomeunit. O0M9HO ona.cKpmBa-
ercs B CONHEUHLX JyTaX W AEIN: B NOPHONH HABGOMLMUX ds0HZayul
(nauGonsinero BEmmMOro yraonoro ymanemms or Commna)- Mepmnn
-CTAROBMTCA BHAHMBIM Aa’Ke HeBOOPYHEHHEIM TIAB0M, Onnano H B TH
. MOMeHTH OH orxoAur or Coxnna me Gonee, uem ma-28°, Tak uro Bau-
aalimyno x Conmny nzamery Beerga NpERXOAATCA naﬁ.nmm:. B Iy9aXx
‘yTpeHseit BAn pevepHedl sapH. HamGosmee Gnaronpmrarnste ycaosms
BHIUMOCTH Mepxypna TOBTOPAIOTCA KARILE 348 CYTOK, TO 6CTh noq-
TH %epe3 rog.. -

B renecxon Mepnypnk HOXOM HA- KPONIPYEY® J}yny Kaw'n gamr
cnytunk, Meprypnit menmer csou (pasw, Ho He Bcé W3 HEX ROCTYN-
ns nabaogennio. B nepmoan BocTOUANX M 3anamHEMX saopranuit Mep-
xypuit suraagnr, Kax Jyma 8 Qase, Grussoft x mepwoit wim Hocaet-
et gerneprE, B mefonbnine Teldeckonn Ha' ero TOBePXHOCTH RUKAKKX
netaneif He BMARO.

Jhumne- HeCHOALKO Jer naaan ACTPOROMEL yemuancs, ,9To. Mapuy-
pRit Do BHMIEeMY OGMMKY oYems moxoxt na Jlymy. Hacroanxo moxom,
%70 TOILRO -CHEHUANACT CMOKeT DABNHYRTL N0 CHEMKAM geramed no-
BepxuocTd; rae cEar Mepxypmit, a rae Jlyna. Ilosepxsocts Mepxypna ,

HCTIeHIpeHA KparepaMm, O7eHh NOXOKHMHE HA JTYHHHE. :

B TQICHD HA skpatope Meprypus -rennepaﬁ'pa AOCTHTAET MOT-

"t 500°C, onycrascs Houplo o —160°C. Irn neebriuaiine pesxme
uo.ueﬁarma TeMIIeDATYPH BH3BAHKE NPAKTHYOCKH HOXHBIM OTCYTCTBHEM

- atmocdeps Ha uamere. Paspexsennas rasosaA Byadb, OKYTHBAMINAS

Mepkypali U COCTOAAR B OCHORHOM M3 BOJOPOAA, KHCIOPORA K requs,
o wiotRocTH B 6mwamorst (10'%) pas yerymaer semmoit armocdepe.

B ornmwwe or Mepkypan Bemnepa —ropasno Goxee yxobman
nan na&monennﬁ niaaHera. B mepmonnt HamGonsmimx PNOAraM@il OHA
orxopnr or Coamua ma 48° W cHAeT oCNeNATEXBLMO APKO 1O BOIEPAM
Ha samatte mnx no yrpaM na socroke. Ilocae Commna n Jlyum 2o ca-
M08 ApKoe cperiio ma semHom Hebe. Ilepmons GmaronpmaTHmx ycmo-
puit s wabmofenns Benepst pacTArEBAIOTCA HA HOCKOZLKO MECALEB.

B remeckon Xxopomo suAuM $aant Bemepn. Horja oma seraszmr
YBeMbKUM CePHHKOM, HHOIIA MOKEO 3aMETHTH YWINHOHAC ¢¢ pOros,
3AXONALIEX 3a Npefens NOXykpyra. Brispamé 910 ABNCHEe MOMHOT
® AxoTHOR arMocpepoii Bemepn, BepxHue, ocnemieniante CoauneM ¢Ion
xoTopoit # coanalT adderr «yHHOHME POroB». K coxxaxemuio, Ha
nopepxsocru Beneprl B TylieM CAYYae YAAETCH DAIFNANCTh KAKUO-TO
HeNOCTOABHEIe CepOBATHe NATHA, HpeAcTanngwuige coboit cropee sce-
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ro ofuan spemma. I'ycroli ofnawmnl HORpOB CKpHBaeT 0T HAC TBOP-
/Y0 MOBOPXHOCTL KNAHETH H PACCMOTPeTH KakHe-umGo e¢e Aetaim
B TENECKON HOBOSMOMHO. ' ' .
Byayan mo paawepanm Gamsxoit ¥ Semme, Benepa pesxo orxmider-
<# o7 Hee No coeit Puawaeckoi mpapone. Ee armocdepa ma 97% co-
CTOMT H3 YIJIeKHECRoro rasa. B xauecree rnasmolt npumecm B meit
copepsrarca asor (okoro 2%), & Ea omo ‘BOAAHOrO Mapa NPHXORETEH
Bcero oxomo 1%. Uro me kacaerca Kumcmopoja, CYOXbL OGHABHOTO
B seunoii arMocdepe (21%), ro na Benepe ero menmpme 0,1%.
weckmit coctas 00naKos BoHepm oKoHWATENLHO HE YCTAHOB-
JIeH, HO 3aBE[IOMO. 2TH 00NaKa Ho MOXOHH Ha semuule. CKopee Bcero
B BUX NPHCYTCTBYIOT AJOBHTHE COCIHHEHHA PIYTH ¢ Cepoll HAM XmO-
POM, & TAKIKe KaNeAbKA CONAROH H cepHoii xacaor (1), -
'Togo6no saTHOMY opesny, oGgaumasn armocdepa Benepu cospaer
«napruxosstiiy sddert, To ecTH YAEPHEBaeT TemAo, NOAYICHHOE
TRep/teli moBepPXHOCTHIO mnaweTH or Conmnma. 3a cwer aroro Temmepa-
Typa nox ofmakamu Ha moBepxsocrs Bemepu Gamswa k 500°C,aar-
Mocepnoe napnenme k 100 aru, Ouesngmo, uro B TaKEX yexOBRAX
* CYmIeCTBOBAHHE OTKPHITHIX BOXQEMOB HCKMIOWOHO H BCH NOBOPXHOCTH
- Benepu cyxa m nycrunna. TenesusmoEsHte. naHopaMu, mepeiammie .
8 1975 rogy ¢ momepxmocrm Bemepmi ‘coperckumm apromarTmaecKimMu
crammuguny «Bemepa-9» u «Bemepa-10», nmoxasmpawr ofunne xammeit
pasHoit. Popumt u pasuepos, orGpacuBawmux Temm. Ilocmemuan ne-
TANb CBHACTENLCTBYET O TOM, 9TO HeCMOTpHA Ha o0JaKa, OCBeIeHHOCTH
ToBepxEOCTR BeHephl NOCTUTOUHO BeNWKA, 4TO, BIPOTEM, MAJNO EMAT-
yaer o0y MpauHylo 06CTAHOBKY Ha 2TQif mmamere,
- Cpepersamn papmonoxarmm mayven peabed Benepw. Buacnmiuocs,
. 910 Ha Benepe ects rops, snsoe Gomee micokne, wem Ha Jlyme. Mme-
HTCA H RDOTAKeHHBe BOBRIMIOHHOCTHE BHCOTCH OKONO 2 KM, TAHY-
‘muéeq » gmuuy na 150 xu. CaMoe e xapaxreproe — oSRAue Kpare-
pon,"oooégd MHOrOMHCASHNNX HA 9KBaTope mianeril. HamGomwummit
H3 Bux mMeer muamerp 160 xM m ray6umy 400 M. Bonnmmuctao Kpa-
TOPOB HMEXT MeTEOPHTHOe NpPOHCXOMITeHHe, H 05pasoBanuch OHE TOr-
Aa, korna Bemepa eme me Guira 3amumiena or Meteoputon’ armocgep-
Boit obonoaxoll. Hapsany ¢ sosseimemmocramm, na Bemepe ecrn 1 o06-
MEBDHEEEe popHLIe YI4CTKH, eme GoRee raagkue, weM AYHHEeE €MODHAS.
© O6ame ramueit u apyrae QaxTh, mo-BamuMOMY, CBHCTENLCTBYIT
© O DHICOKOH BYIRAHHIecKofi akT#BECCTH BeHepH Kar B HpPOILXOM, TaK
2 p macroamen. Pangmomoxatopm ¢mamymanu» ma Bemepe pysxanm,
BHCOTON OKoMO 1 KM ¢ AmaMeTpoM ocmoBaEua oxono 400 M. Bpiapie-
HH B e CTeNN TeRTORHYeckodl axTHREOCTH {pasxoM B Kope IiIE-
"ol 1 KM, maprRolt 150 xx w rayGumoit 2 KM, CeAB C6POCOBHIX
ApmvenEl W Ap.). CuenmansEnle AHAMHSATOPH HA COBETCKHX ABTO-
MaTHUSCKHX oranumax ¢Bemepa-9» m «Bemepa-10» coolmmam na
3eMaw, uTO MO COREPRANMIO PANMOARTHBHEIX BIEMERTOB KaMum Bewe-
PH IIOXOJKH HA 38MHK6 (a3alBTH W, BEPOATRO, HMEIOT MaTMATHIECKOS
mpoucxoknense. Ecrs 7 gpyrae WepPrHl CXOACTBA 3eMHBX H3BepEseH- *
HHX HOpog B kamief Bemeph. ' .
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R cxasapnomy Mowuo no0asnts, 9o B armMocepe Bemepwt mocro- -

SiNHO YT CRAbHBIE BOTPH, TaKk 370 HaapaHne <Ilnamera Byps», rax
Bermepy maspax usBecTRHIl comerckmii mmcarenn-gamracr A, Tl. Ha-
BAHNEB, BOGIHE COOTBETCTRYST NHHCIINHM CRelOHHAM 0 Cocequell nia-
nere. Oma OKasanach YAMBATENHHO MPAYHHM MHPOM, COBCEM HO HOXO-
JRAM A& HAUy poinyio nxamery, [pemune danraaun o KpacHBHX po-
max Bemepw a npasgsuxax ¢ BUNOMAHANEAMH, HOTOPHE PerynspHO
YCTPARBAT ee pasymusie ofuraTean (Tak OoGBACHAIN <«memeabRBIk
cseT» Bemepml), upnmiioch cHaTh B APXHB MHOTHX POMAHTHYECKHX
sabuyapgennit yenoBevecrpa. T

Mapc na npoTA)XenHA WOMTH BeKa O camoli momyasapHol ua
naaner. Ero smamennrie «kaganw», orkputae 8 1877 r. JIw. Cxna-
Japexnn ¥ nosike Bo Bcex noxpoSuocrax mayuenuué II. Jlokeanowm,
AOlroe BPEMA PACCMATPHBANECL MHOTHME (B TOM HiHCHO H aBTOpPOM
370l KHUTH) Kak yOeluTensnoe MOKasaTENLCTRBO CYIECTBOBAHHA MAp-
© CHaH — pasyMnmx oburareneit cocegneil naamerst. Commim Mapca,
" yoxyvenane B 1965 r. ¢ Gauskoro pacerosnKA aMepHKAHCKOI ABTO-
MaTHYOCKOH wocMuuecKoll cTanmuell «Mapnuep-4», npuHecHn ropHKOe
PasouapoBanRHe JAMHTHHKAM rumores ol efmraemoctu~ Mapca. Kpa-
repunit aamamadr, sadurcHpoBARELIT Ha CHHMKAX, mpaganax Map-
¢y cxofcTeo ¢ Oesmusnennodi Jdymoit. [lanrsmeiimme mccaenoBanna mo-
KaBaMy ¢ NOAHOH OYeBUJHOCTHIO, 4TO eCAM HAa Mapce M eeTh KASHD,
T¢ JHIIL B CAMKX NPUMATHBHHX e dopmax.

B nefonbwmofi Tenerkon Mape BHTIAAAT KPACHOBATO-OPAHINORLIM
AACKOM, HA KOTOPOM [IPH XOPOIMX ATMOCHEPHEIX YCHOBHAX HHOTAR
YAAeTCA pasragfers roayGoBaTo-cepule MATHA <Mopeli» H Rpollteyurle
Geanle oaspasle Wankn. Boasnne NoAPoGHOCTE BHXHE ML B KPYM-
nme Teneckonsl, Hporusocroanua Mapea, v. e, MOMEHTH ero MawCH-
ManxbHOro cOnMmeRns ¢ 3emmeii, mosTopaTcA udepes 780 cyror, To
eCcTh MpHMEepHo pa3 B ABA FOfla, 4 B MEPHOAH NPOTHBOCTOAHMI Giaro-
TIpHATANe yeaosua Ans nabrogennit Mapca pacrArisalorca Ha MEOFO
MeCANEN, .

- Yerynas 3emne s passepax u macce, Mape oxpy:ken ropasao Go-
slee paapenccanoir atMocdepoit, wem 3emnsa. ¥ nosepxudera Mapca
naoTaoCTE ero armMocheps 8 200 pas Meubmle NAOTIOCTH KOMHATROIO
Boaayxa. JIumats rakoit armochepoft uenonex 61 He cMor Ho TOALKO
#3-3a ee PASPAYREHHOCTH, HO M ITOTOMY, UTO OHA MOYTH NOAROCTHIO €O~

- CTOHMT H3 YyTIeHHCIOTO ras3a. Ha HoXio Aprona M a3eTa NPUXOHATCA W6 .

Goxee 2% ee MaccH, A BOJFHHE ODapH, MOJSKYJIAPHEIT KHCEOpOR M

oxNch yraepofa npocyTersyioT B atdocdepe Mapca amims B KavecThe

He3HAUATeJLHLIX IpIMecei. : ‘
Wapenka s arMocdepe Mapca maamopanores aerkme Gexre ofnaka,
2 Topasmo vAlNe ofzaka HeATOH MBI, MONHMMACMEE ¢ NOBEPXHOCTH
IIAHETH Bo BpeMa MOMANX OeUleskx Gype. Ha dxsarope Mapca B
noajeHs TeMileparypa nogaaMaerca Ao 30 "C, HO HOYLI0 3AGCH JKE MO-
poast poetarawr —80 °C. Camuie xomofusie o6AacTH MAXOMATCA Y HO-

aocos. Mapea, rie sadmxcapoant remneparyps io —130 °C. Tlomap-’

nne WAmKE Mapca COCTOAT B OCHOBHOM M3 3aMepsliedl yriexucno-
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THl — TOTQ  ¢CYXOro JAbjla®, KOTOpPHHE yNorpebmAwoT Ans coxpanemms
Mopoenoro. Ecrs » mapeuaucxux nonapamx manxax u oGWumsil po-
NAHOR Nefi, KOMUTGCTBO KOTOPOro, ORHAKO, NOKA ONEHHTH He YAAHAOCH.
Buoxne Boamommo, uro nox mounoi Mapea (xax ma 3esxe » paionax
BOUHON MEPSNOTH) CKPWTH 3EAYHTENLHES 3ANACKH YBOFAHOTO» JEAA.

Kpacuosaro-opansessit nser Mapea coafaercs ero «MaTepHKa-

MH3, NOBEPXHOCTL KOTOPHX NOKPHTA EAIOMAHAWLIHM PHEABYAHY M-

« MOHHTOM — rHRpaTOM oKHCR Releza (Fe:0s - 3H;0). Ilpupoma emo-
peii» Mapca moka ue suscrena. BosMoxHO, 9T0 ORM HOKDHTH KaKH-
MHA-TO MHHEPANAMMH, CIIOCOCHBIMH TeMHOTH HPH CE3OHHEIX YBIAsKHOKH-
Ax atmoceput. To e MOKHO CKAZATH H 0 «KAHANAX®, BACTH KOTOPHX
OKASANACE MOUIAHIMH PRITOMAMH ‘B MAPCEAHCKOR Kope. Y AHBHTONE
HAR COXPAHHOCTh ¢MOpeiir, He 3ACHIAGMHX NECKOM NPH WACTWX NE-
JeBRIX OYpAX, 3ACTABIHOT ONTHMMHCTOR HONAFATh, 9TO OTH PANOME
Mapca, GHTL MOMET, BCe-TAKH NOKPHTH KaKol-To PacTHTENLNOCTHIO,
cnocofHod DPOTHBOCTOATH HECYAHMIM 3AHOCAM. . A

_ Peaned Mapca manommmaer aywamit. 3pech TaKme MHOTO KpaTe-
POB, BOPOATHO, METEOPUTHOTrO MpoucxoxAenun, Ecrs, Bupoues, o Bym-
KaHH, KPyNHednni w3 koTophx (symxam OmuMno) ¢ momepeyHEKROM
¥ ocaosamas 600 kM mocturaer p meicory 22 xu, Ha Bepmune Bymxa-
Ha HAXOHHTCA Kasdvdepe (cBoeoGpasman dopMa BYAKAHWYECKOTO NpPo=
HCXOXRAOHRA, BOSHAKANIAA BCACACTRHEG NPOBAJA BYAKAHHYECKOTO KO-
Hyca, & HHOTJIA H 94CTH OKpYMKaomeil Mecrnoctn) muamerpom SO mu.
Bynkan Oanmn — camaa kpynmas ropa B ComHeymol cHeTeMe.

Crnenwt pyaranmweckoil axrusroctn Mapea mpossassiorcs n B pas-
7IOMAX ero NOpH, Kpynseiinaii 3 KOTOPHX NpR riylmme 6 KM ¥ mm- -
puste 120 kM npocrupaerca B AAERAY Ha 4000'}:3(ng cpeaHeM TOBODX-
UOCTH «MAaTePHKOB® JEKMT HA 3 KM BHINe YPOBHA «MOpeits.

Ha Mapce B HerkoTOpmx pailoHax BENKH 0GPASOBAHHA, NOXOMHE
A JIOHH,— CHOAH AeATEIbHOCTH MAapCHAECKAX BeTpoB. CamEle me
YAHBHTEeNbHKe [HeTANH peaveda Mapca — msprancrele yrayGmemns,
HANOMEHAIOINHe PYcN.1 BHCOXIIEX pex. Ecrs u apyrue msmme cremm
BOXHEOH 2D0osEH B (OpMe MOIDHHX OBDATOB. ¢ THUHYHHMH YRCTHYEO
PA3pPYIEHHHMHE BOXOH CTOHKAMH. '

Muoroe rosopur o Tom, wro korna-to ma Mapce B mzoSwIEM Tek-
#a poAR, obpasys pexn n oaepa. B ry nopy m amiocdepa Mapca Grmna
naceena o0FAKAMHM H BOAAHLIME napam#. Broawe Boamoiuo, uto -
TorZa Ba Mapce cymecrsosana u sxmsnb. Ilowemy Bce sTo HCIOFNO H
Mape npuobpen ymuoe cxoacreo ¢ JIynoit, noka késcuo. Ilpmuue mo-
ncKkm chefop »usEM ma Mapce, npexnpruatkie p 1976 rogy ¢ mo-
MOmBK aBTOMaTEIeCcKHX cramumit «Bgranrs (CIIA), me mamu ompe-
JeneHHEX peaynbraros. Mmorme rafinm Mapca eille He PACKDHTH B
MAYyT cBOEX mecaefioparenedf. Cxopee Bcero mMenmo Maps cramer
Nepeoft ¥a NnaHeT, Ha KOTOPYIO BHCATATCA 3OMHEIO KOCMOHABTH.

Bennyaiimas u3 mnaser Coameunolr cmeremnt I0mure p Bosraas-
AseT rpynny NAAHOT-TETAHTOB, N0 CBOHM CBOHCTBAM DE3KQ OTANYAI-
muxca or pAsHer seMuoro THma. K meli npmmamremar rpome IOmm-
vepa Taxae Carypr, Ypan u Henryn,

’
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. Dame B Hefonpmme Tteneckomm IOmumrep npexctaBaser ‘cootk
ouens AwdonuTHoe spenmmye. Cpasy ke ofpantaer Ha celi BHAMAHHNG

XOpOIIO 3aMETHAA CIIIOCHYTOCTH €ro AHMCHA — Peayabrar GHCTpOro -

ppamenun IOnarepa soxpyr ocn. Cyrra ma IOnmrepe mpogomssaioren
scero 9'50740°, Torma xax rog IOnmrepa mmmres powrm 12 semmnx
Jer, . - : o : o
' . - Ha nosepxmoct IOnurepa ncerna Bajum cepoBarThie NMONOCH, TA-
 ByIfgecs NAPAIIENSHO ero IKBATOPY. deM KpymHee -TelecKoM, ToM
Goacmie moNoc pasawamt HabAORirens. CTaEOBATCH 3aAMETHHMH H
«onspuste mankns [Onmrepa — cepomartiie monmpESe ofnacTE ero
ardocepn, o dHUaMYecKoH NMpupoNe He EMEIIHe HAEYET0 o0IeEro ¢
TNORAPHMA MmankaMe 3emias mau Mapca. N
Jlomocw IOnurepa mepopanie, BaMPRIABHE, OTAHURIOMEECH OORIN-
eM fieTanell, Xopolno 3aMETHHIX yiKe ¢ REaMeTpoM ofbexrapa 7—8 cM.
0T MOMHO PaccMoTpeTh anameHuroe HKpacsoe Ilarno — opannuOe
crafanbaoe. o0pAsOBaANe B ONHEOA M3 TIABHBIX, CAMLIX 3AMETHEX M0~
noc IOmurepa. B mefonnmue remeckomn 0HO BHraAIMT Ne KPacHHM,
- a ¢xoped copoparo-posossiM. To, wro BHAWT HaGmOgaTedsb, pasymeer-

cn1, ne TBepHas momepxmocts IOmETeps, a ofiiawmiie 06pasosaNug B -

ero Mommoll pechMa AuEaMAYHoH artMocdepe. CocTomr omA B OCHOB-
mox n3 popopoaa (60%) m remms (386%). Cpennm npumecelr nambonee

SMAUNTONLHAE! METAH, AMMEAK M BORAuie Napu. Bee ot rasm Gec-

IBETHH, TOrAa Kak MoXocH B at™ocdepe IOmmrepa m ocofemmo ero

Kpacnos [larro muewr pasmuaumyso, mopol samerHY® okpacky, Ipm- '
", YHIY STOTO NOKA YCTAKOBHTL HE YAANOCH, KAK, BOPOIEM, ¥ nﬁmnu
eAcHs,

 MHOTEX HpPYr#X HBJACHM, HPOUCXOAANMMX HA ETEPE.

B gacTHOCTH, H npHpona Hpacmoro Ilaraa, Heroropme mccaemoBate-

JE CUATAKT ero HCUOMMHCKAM BHXDEM, HAXOAMIUMCA B OUCHDH Me[-
~ MeBHOM pARsBPHTHH. . ’

Ilo compemenmeiM npepacraprennam IOnurep cocromr B3 neGoxb- '

IHOTO CHAMKATHOTO AXPA, KOTOPOe OKYTAHO TBEpHOi BOAOPORHO-TEIHE-
. poit oboroaroir. dro TRepnoe Teno IDmurepa oxpyskemo momuol Bogo-

pojuo-TeMueBoli Ta30BOH aTMocdepol, caMble - BWKEHNE, TAY00-

‘mHe CHOM ROTOpol, BRpoveM, MOIYT -NAXOAETHCH B SKHAKOM
cocroanus. Iloncaurano, wro B menpax IOmuTepa nasiense JmocTHraeT
30 sm. armocdep, a remneparypa 60 000 K. Ecam 6m wmacca IOnare-
pa Oua IPHMepHO B COTHI pas Goasime, B ero meApax craru 6ut Bo3-

. MOYKHSIME. TepMoAzepHNo peaxunm n JOnmrep npesparaics 6H B ne-
Gombmyso sBesfy. YcraHosieno, gro. JOmutep ofnamaer mexoropoil
pOyTpenmeit osmepruell, «nmopnHTHBaKmedi» ero GypHyo armochepy.
HeTogmaxoM 2T0H SHOPTHH CHYMHUT, NO-BHIAMOMY, NOCTENEHE0S MeJ
JOHHOO I'DABATAMOHHOe CIRATHEe THFAETCKON IAamersl -

HNasxe » cuapprik momepoi Gumonnsn pagom ¢ IOmHrepoM BEARK
ero Kpynuefimme werwpe cmyrrrka — Mo, Espona, Kannmero & Ta-
mamier. Hpn peryaspumx uabaogermax IOnurepa B Temecxon Jerxo
BaMOTETE CMeIleHMe COYTHHKOR OTHOCHTERLHO NIANOTH, BH3IBAHHOP
ux obpamensem Bokpyr IOmarepa. Hacro mabmonarean cTamoBHTCA
cBaieTelioM MOGOMBITHHX ABIenuil, Korga Kakof-anlyne Ha COYTEE-
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" xoB orfpacHBaeT TeHL Ha HoBepxHocTs IOnmrepa (rjae ®» ator Mo-
Ment Morfio Gel mabmmoparicA coiHewHoe saTmenme) nam, HaoGopor,
¥Onnrep aacmount co6oio samWeRUIAil 38 HETO CHYTHHK.

ITH gerHipe -sranmaeencknes Lax orrpun eiie Cannaedt) eoyransw
IOneTepa — rena wpynmme. Tpa wz mEX oo pasmepaM TpeROCXORAT
Jlyny, Camstit kpynastt ma nax — Caaumen — ameer jpmaMeTp
5270 ru. 3a muM crenyer Kammmero (4990 ww), Mo (3640 nu) u EB-
-pona (3085 xm). laa cpaBHeHHA YHayteM, 9TO MYHAHHA MONEPEUHHK
{Janen 3478 ru. Cpeapaa maorEocTh (B r/cu®) FamEMena n Kazmuero

1,95 u 1,63) snaumreanbHo werbmle naoruocts Mo u Espomu (3,52
u 328) Hos‘rouy OepRHe N3 HUX HASKHBAKT <JIbJONOKCOHEIMEY,
a BTOpWe — eayHonofofusimuy cuyrarkame IOmnrepa. Ilo mexoro-
PHIM TEOPETHIOCKHM MONeNAAM «ibAonoNo0ENe» CyTHHKE HA 55% co-
¢rosT H3 O6EMEORO BOAAHOrO Abfa, H& 15% — u3 ABNOR AMMHAKA it
MeTama, ¥ JEHIL ocradbHble 30% npExomHTCA Ha NOMK MUREPANOB.

B 1979 rony ¢ amepHKanckoit me:kmmamerHoli KocMHueckolt oram-
nuu «Bosnmep-1», nponerapmel Ganaro or IOnurepa u ero ranmiees-
CKHEX CIHYTHHKOB, OHITM MOAY“eHH HOAPOGHLIE CHAMKR NOCHONHMX,
Ha nopepxmocrrs Hamimwcro m Daummepma saduxcupopans Kpateps,
AAIOMAHANINNG JTyHEHe. DONbmIag wacrh mMOBEPXHOCTH EBpomE okas
sajach moKpmTofk anaou. OGpatia na cefa BHHMARNE M TNPHIYATH«
BaA CHCTOMA ARMEHH, BERHMO DpelcrapAgwImuX cololl TeKTOHHTOCKHE
PasIoMH B Kope Enpolm Camuiit e HETopecnuil CHPRPHS Mpemof-
noc coymnax Ho, ma KoTopoM saduKCHpPOBAHK MOIIHBI® BYAKAHIYC-
cke ussepwsenusal Tawme npofieccsl A0 CBX. TOP BRITI B ROCMOCe
HOTIOCpeACTReNHO He Halxopanance. Xotd B AOGHTEIBCKES TeNECKONEL
rajineescKRe CHYTHHKH TIAHET BHEICIANAT JININL APKEMH 3BE3ROTKA-
MH, OTHCKATh KANWGL U3 NHX W CACMNHTL 24 X ABIKEHHEM owen,

. mgTEpecHo.

Carypr ycrynaer IOmatepy B paamepax u macce, 310 — eTHH-~
CTREHHAR W3 XKPYNEHX OHAHET, CDefHAR ILIOTHOCTH KOTOpOIX
(0,71 r/em?) Menrnme nmaorsocTH BoAM. Ecam 61 Carypn Mompo (w0
TMOMECTHTL B HCNOJHHCKHA BORAHIE Gacceiin, om cran 6um nnana'rb,
F0rJa KAK OCTAJbLERE THIAHCTH ONyeTHANCh 6 HA HHO.

Ha nopepxnoersn Carypua B nHefoabline TeNeCKONH JHOTL O4eHD
PEAEO YASETCA PACCMOTPETh YTO-TO HAMOMHHaWINee noXock Hnmrepa.
Mesay  Ten, N0 CBOeMY BHYTPeHHEMY CTPOPHHE Catypn noxo: Ha
I0mmTep 7 TaR #Ke, KaK M DeJMYARIIAA ¥3 NAAHET, B OCHOBHOM COCTO-
HT H3 BOJOPOR& ¢ NPHEMETHIO TejRA.

Jdo mocreanero spemenu koanna CaTypra.cumramuch ymmmncﬂ '

" ocobegnocTsio atofi muamerst. Oauano comcem mexmasuo (1974 m 1979
roNsl) paspesKeHHHe KOABHA GHLIE OTKPHTH Takke y Ypama u IOum-
tepa. Hx cymecrsosarme eme B 60-x rogax rexymero sexa mpeacxa-

. sax WapecTHBUL cosercrmii actpowom C. K, Beexcearcrmit. Boamomsno,

co spemenesM oluapymar, aro 1 Henryn, BeChMa NOXOMHA HA Ypau,

TaKite OKPYXHeH cHcTeMOH Kouem. '

Konuxa naaHeT COCTOAT M3 MHOKECTBA OTHETLEKIX TeA THRA raM-

Heil co cpeAnAM NONEPEeTHNMKOM oXodo Aenumerpa. Haxpmoe ma stmx
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ToN oﬁpamae'rca BOKDYT OANaHeTH Kak canoc'ron-renmui ee CIYTHHK.
Kampy moxpuTEH NBOM, 8 HEKOTOPHe H8 HHUX, BOSMOMKHO, M MOJ~
HocThI0 cocroar m3 anxa. Tomugua xogen Hepoamka (mopagka He-
CHONBKAX KHAOMETPOB), TOFAA KAaK HIADHHA HX BECHMa 3HATHTONALHA.
Tak, ckaskem, mupana xoasna Carypma paena 255 000 kM, wro nourn
B 20 paz Goipme NomepeunEKka Jemym. -

Koabno Catypma COCTOAT H3 HECKONBLKHX 4ACTell, KOTOPHE MOMK-
HO PacCMATPHBATL KAK CAMOCTOATONBHEE KOJBIA, TrapRMe ®3 HHX
pasgexersl menbo Kaccuew mupunroit oxono 5000 xM, 3aMernTh X0~
TOPYIO' MORHO ¥ B HeGONbUIHe TeJECKONB.

Camellt Kpymmmlit w3 cnyruukos’ Carypma Taram orHOCETENEHO
apor (8"4), u notomy smonme mocrymeH. ana HaGmogenns. Ito —
caMan Kpynmax «iyma» B Commeunoii cucreme. Ero amamerp pasen
4850 xM, n ou cosepmaer ofopor moxpyr Carypma mourn sa 16 cy-
TOK, Mo cpegneit nmormoctw {1,43 r/cm®) om ormocuTea K rpynne
inwxononoﬁnmx» COYTHHKOB, HO H3-3a Gonvurofi Macew THram orpy-
JOH cpaBRATeALED uxoTHON arMocdepoil mz MeraHa, JaBNeHHE KOTO-
_poii y nosepxHocTH cnyTaAEKa Gamsxo K O;1 aTm.

Tpu caMux AalexHx NiaHeTH CONHETHOR CHCTEMH W X CNYTHR-
‘KU MHTepeca MIA MOOHTeNLCKAX HAGNIONeHAH He MPeACTABAAKNT. WX
NHCKE B HeGONBIIHE TENSCKONH HE PASRMYEMEL 3aMETHM JAMIb, YTO
¥Ypan = Henrym nmo $usmveckoii npupoe noxoxn na Onmrep n Ca-
rypH, Toraa RKak Ilayrow mo mocrefHMM JAHEBIM — caMasg MAaJeHb-
Kas. Iradera n3 raapunx mwiamer Conmednoii cheromnl. Ero amamerp
papen 2600 xu, a macca 3 500 pas sembme macew 3emnd., Yerynas
B PasMEPAX HO TOABKO TMABHEIM IVIAHETAM, HO M- KPYyIHHIM CHYyTHH-
xam (sxmovaa Jlyny), Hiryron, Boamomuo, caM KoTAa-T0 651 COyTHH-
xoM HenryHa, HOKHHYBIDHM ero IPU KAKOM-TO KOCMHTECKOM Kara- .
KamaMe. 910, BOpoueM, Ho Memaer Ilmyromy camomy mmMers COyTHUR.
ORAMETPOM 500 KM, cayualino oTKpHTH Ha goromracTuHKax 8 1978
rofty. C oM oTKpHTHEM 00IIee YHCJI0 M3BECTHHX CHYTHHKOB nraner. -
HETHe Bo3pocao fpo 35.

Wrax, aayuan 300HARANBHEIE CO3BOZAUA, GyAbTE TOTOBH BCTPOTHTH
TaM HHOTMIA H RAKYI-HAOYAL B3 APKHX TIaHeT, Bopowen, derko upen-
BhJeT, SapaHee, TpoH3oMAeT MM TaKaf BCTPeYd,— ROEKPETHEe cae-
JICHAA 0 PHAAMOCTH YAAHET B JAHHOM TFOAY NYGIMKYIOTCH B €XKerok-
HO HsgapaeMoM sActporoMmgeckoM Hanenpmape» Beecowoaworo acrpo-
noMo-Teofesmaeckore obmecrsa, «IroabEoM acTpoHOMAYECKOM Ka-
' Juenpapes I APYrEX SGHAJOTUYHHIX HETAHHAX.
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HAIIW COCEOM B TAJIAKTUKE *

YenoBeKy eCTECTBOMHO WHTODECOBATHCA TeM, UTO' €ro OXPYIRAeT.
Ocolenno XGONNTHO B NOJYAC Ba’KHO BHATH, KTO €ro Cocefm, TO
6CTE KTO HAXOZHTCH OT Hero B MenocpepcreenHoli Gmmaoctu. Paay-

MeeTcA, MOHATHE (IMM30CTH OTHOCHTENbHO, MBI DPAacCMOTDHM CONepIRH- |

soe BooOpasgaemofi cdepn, B meuTpe Roropoit naxoautea Coxnue,
a pagwyc paBeH 55 cBeTOBEIM TojaM. B macmraGax lamakTEku stor
YY4ACTOK COBCeM HEBOIMK, M NOTOMY BOOIHe MOMKeT OHTL HA3BAH
GammafruMmn oxpecraocrama Comrana, Her mrraxux ocropammit
CYHTATH PTOT PANOR [aNAKTHKHM KAKEM-TO OCGOEHHLIM, HEMOXOIRHM HA
rpyrae. CremoBaTeabHo, To, 4TO BepHO ANA okpecTHocTelt Coanna, Mo-
ROT CIUTATHCH THIHIHKM H AiA Beell amakTnkm, sa mckaoveEmes,
61T MomoT, e agpa. Hafitm ma mefe mammx Grmxalimux cocemelt u
BEIIGHTL Te M3 HHX, XKOTOpHe 4eM-iulo 0cofeHuo zaMeuarTeNbHBl,~
3871818 HECOMHOHHO HHTODECHAA AAS AIOOHTENA ACTPOHOMUM. _

BryTpH BHpaeneHHoil BaMBE BooGpamaeMoli cepH HAXOMHTCA OKO-
M0 THICAIH M3BECTHHX HaM 8Besf. He momymaiite, wowesHo, 410 BCe
OHR H3-3a 6au30CTH K JeMie HOUPEMERHO  BHACAATCA HA HAIIEM
apeagaoM Hele. UnTaTens moMEMT, KOHeYHO, WTO BEAMMHI GReck
3pe3il 34BHCHT He TOIBLK(] OT DACCTOMHEA X0 3BesdL, HO X OT €e
CBOTHMOCTH, &, cTaJo OTh, ¥ or Maccwt, Mz meammaTm cambix gprEX
3Be3] 8eMEOro Hefa ML IeBATH HAXOWATCH OT Hac Gmme 55 csero-
pux ner. Ilepeancnum STHX caMHX SaMeTHHX Ha Hels HAMIAX coce-
pedt (B croOrax yxasamo paccrosume IO 3BE3N B DIApCORAX):

Capryc, emun o Bonsmoro Ilca (2,7), Apxryp, nnx « Boaonaca
(11,1), Bera, maaz o JIapu (8,1), o Llemranpa (1,3), Kanemna, nan
o Bosmmwero (13,7), Hponmon, wnn o« Maxoro ITea (3,5), Anxvraup,
nam & Opaa (5,0), Ilonryxe, min b Bamsmenon (10,7), ®omansrayr,
ann & YOmnoli Putu (7,0), Bee oru 8Beamil nepeuncieHH B [OPAAKE
yOuzamua ux supeMoro Gmecka er Cmpmyca {—1"46) zo Domambra-
yra (1",16). Kagecrsenntili m KonmMuecTBeHANIk COCTAR HALIMX CoCe-
geit B anarTHKe TAKOB: 3Beafitl MIARHON MOCTeHOBATEARHOCTH COCTAB-
amor 91% or obmero Kommwecrsa Spesy B BEIGpamHON mamu cdepe.
Ha gomo GeAwX -RADIHKOB CPeiHM HAIDEX cocefell NpHEXONHTCH 8&;,
& H4 ROJIIO PHTARTOBR B cBepxruramTos Beero 1%, Tak wro m wapaxu
B THTAHTH — pelKocTs .Bo Bcenermoil, Torga wak mame CoXHNe, Kax
3Be3fla TUABHON MOCIeJOBATENBHOCTH, NPEHANIC/HHT K JHACIY CAMEIN
pacnpocTpAHEHHHX, saypamskx 3pesf. U6 oTHOCHTEXLHON pacnpott-
PANEHHOCTH B oKpecTEOCTAX COXANA 3BO3J PASTHTHHX CHERTPATLHBIX
KIAccoB AaeT MpefcTaBIeHHE CAemyWOIas Tabiauia:

OTHOCHTOAL- " OTHOCHTE b=

COexTp Hoe KOImIec- CnexTp HYE ROSKYM~
TBO TR
BO—B5 25 F5—G4 16,7
B8—A4 26,7 GH—K4 35,4
AS=—F4 110 K5—M8 7.6
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Ha pucymke 4 mommo yeumers pacnososenne caMslX 3aMeTIEIa
HAHINX cocefiell Ra AHATPAMME CREKTP - CBETHMOCTh, & UX ITPHMEYa-
TeAbHble 0CO06HROCTH NepeYAcAeHbl NpH OUMHCAHEM COOTBETCTBYIOMIMX
co3neamii. : '

Ilepeuncann eme HecKonbLo HaMAX cocemeir. :

70 A 3meesmocua (paccrosnse 17,3 ne) asamevesn Gonee Mac-
CHBABIM KoMItoHeUToM ABoiinoir apesnu 70 3meenocma. Ilepnon ofpa-
fueitud 3peap B 9TOH cucTeme panen 88 romam. Bosmomno, wro cyme-

, CTBYET €me M TpeTHil KOMIOHEHT TOH SKe

['__.;’— | cHeremBl, nora ne oGnApY)KeBHBIE B Te-

. neckon. Jeesya 70 A UpHHARIEMHT X
knacey K1 oparmsKepnix 3sesn H uMMeer BH-
aumbiii dureck 5.7, Macca ee cocrapamer
oy 90% or macem Comina. JlioGonmnrro, uto
orryga Coanme DHCHAKHT MenToil 3sea-

X Florapwads o moit. 3-if BeAMYMHLI, PACHONOKENHOIT GAN3-

: xo ot noaca Opuona,

n Kaccuomen A (paccrosnue 18 nc}
TaK}e  ABAAETCA . TOABHOH. w  [ABOl-
Hoii asesne n Haccnomen. Ilepuon ofpa-
WendA $Be3N B BTOf cHereMe GOM30K K
. Comue 500 rogam. KoMmoneur A — 3Be3sa cliexT-

paxbitoroe kaacca F9, uMecmas direck 3",5.
flpu wabswdenws ¢ e macca cocrasager 94% maces Conmma.

ae

ar

@ HUewmabpa 3seana 1 Kaccuonen — jerxo mnocTyn-
Pue. 73- Bajy Coanna ¢ Has anA naGmofenmii 3Beana ceBepHOTO
o Henranpa, © noaymapia neba. C sroif spesgm Coamume

prjuo B cozpespnn I0xmuore Kpecra,
OarRovnmus mesras 3seagouxa 5 38, sex. ¢ J| pacona (182 nc)
noxoxa Ha Commue (kaace G9), xora n yerynaer emy no macce, pas-
MEpSM H Temueparype.
36 3mecuocna (18,2 uc) — rpoitwan smespa 5,7 sseamuoil se-

anune, Romnouentm A w B npauammexar r xaraccam K2 n K1,

a Komnoseur C — x riacey K6.

Bce mepeuncuenncie apespe no C. Joyiry, Bosmoskmo, o6aananr®
BeMBONONOGHAIMU HNANETAMI, .

B aaxmiovenne marnaMgre ma pue. 73. Taw neoGsHYHO BEHFAAMUT
coasesaue laccuonen ¢ o Ilenraspa. flpkas ssesga snmay, upojos-
amawinan ¢sursarn» Kacemonen,— ato mamwe Coanue,



YACTEHIE M PEJKME TOCTH
HA 3BE3/[HOM HEBE

. 3maxoMacs co aBesgHEIM EeGoM, HabmwaaTeas meuaGemmo -BCTpE-
THTCA ¢ OFBEKTAMN, He RPEHANICHANMMYE K MAPY 3Be3%, MO BHIMME-
su na ope cosseapalt. Taxopnt JIyma, nramers, acTePOHH, KOMETH,
GORBALI, METeOPM, HAKOHOL, ECKYCCTBOHHLe He(ecHHS Tela — CIyT-
HEKa 3eMim, HoCMEUeCKHe DAKeTR! B Apyrue. Ectm ApkHe DAaHeTH
CH0COGHN MCKASHTH SHAKOMHO (HIYPH COZBE3fHE B TeM COYTATH
HOBEUHa, TO ApYIMe Nepeunchenusie aflech 00BOKTH TAKOM MyTAMANEI,
©CTECTBONHO, Be BHecYT, OnmaKo Kaskmmil, KTO pelIHy MO3HAKOMHTLCH
co 3peaAnbM HeGoM, KOIHeH SHATH, X0TA OM B cAMAIX 00mux deprax,

- XaK TPHPOAY BTHX 0GBEKTOB, TAK M NX. BUAHMHE, HAOIONaeMEe Xa-
PAKTEPHCTHKE. . o

B .aynpme mowm (on HouHOro Heba BaMeTHO cBeTieer, cialnie
SBeIH ¢TOEYT® B JYHHOM CHAHAM H B T8KHe TEePHONH PAIRICKATH .
KAKyO-EROYIL TYMAHHOCTH MIH SBE3JHOO CHONNGHEE OYeHb TPYRHC.
Ja = eupg nx He cToab 3fdexTen, kax B GeagyHHNE HOTH, )

BunaMiie pasMeps JIygH N049TH pABHE BHAHMEIM  pagMepas
Conana — yraosok monepewnnx ofonx cserwn Gmuaox k 0°,5. Ho JIy-
gA Topasgo Guame K 3excrs; wen CoNmme, m mo cpomy meficTBETEns-
HHM pasMepaM oRa ycrymaer me Toabko Commmy, Ho ¥ emme. Hma-
morp Jynm pasem 3478 mmM, a Mo ofvemy Jlyma B 49 pas Mempmte -
semuoro mapa, Macca JIynu B 81 pas MeRpmme MaccH 3ewum, a cwIA
. TEMecTH Ha JNYHHOK moBepxmocTH B 6 pas Membmle, weM ma HOBEDX-
HOCTH Seman. : ' _

Bexencreme ppamenua 3emis Foxpyr ocm JlyHa, Kax M BCO APY-
rae HeGecHEe CBeTHIa, YYACTBYOT B BHAMMOM CYTOTHOM BPAINCHAH ~
HeGoceona: OHA MOAHEMAEYTCH Haj OPH30HTOM B BOCTOWHON wacTh ue-
6a ® ONYCRAGTCH K TOPHAOHTY B oro samapHoR Hoxosume., Ho, Kpome
STOTO CYTOYHOTO BHAHMOrG /BA/KeHHA, Jlyma ofxagaer m APYIaM, .
cofcTBe HHBM ABWKeHmeM Ha (home smean. J10 BTOpPOR ABIIKE-
mue JIyHEH BHaBaHo ee ofpantermeM BoKpyr 3eman. Jlyma meépemerma-
ercd Ha Qome 3Be3d HABCTPEYY MX CYTOUHOMY ABIMIKGHWI, TIPHYEM 34
CyTKR oma cmemaerca mourm Ha 13°, wro » 26 pas mpesocxommT BE-
RuMiif nomepesnmk Jlymw, Herpyaso mopcamrark, uTo vepes 27'/s
cyrox Jlyma cHOBa BepHeTCA B IEPBOHAMANBHOE OTOKEHHO OTHOCE-
TeabHO 3pesk, onmcas #a meecHoll cepe ORPYRHOCTE. ‘

TIpoMe:RYTOK BpeMeHH, B TeUeHHe KoToporo JIyna sapepmiaer Iod-
Huif 0BOPOT BOKPYT 3eMim mo oTHomenmio K sespaM (27)/; cyrox),
HASHBALTCA 89€30HUIN, HIIN cUDEPUUECKUM MECAYEM,

Tipa apamenmu mo seesnuomy Hely Jlyma mepefiko saropasmusaet
coboii mecpasmenHo Gonee Hamexme smeaAnl. Taxue ABTeHHA HAIBIBA-
ores nowpwiusmu geesd Jymoii, Hx mabmbpenns Ho3soIANT yrod-
HUTH $AKONOMEPHOCTH B RBH/KORHH JIYHE!

Jlysa — xonoanmtt, remunit map. Mu sraam JIyry Toxsito moro-
My, WTO OEa OCBOIAeTcA cONmMewmLME Jdylamu. Coamme Bcerja ocme-
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maer ToALKO Nonoruny Jaywuoro‘mapa. Ho ary ocsemenmymw nomopn-
Ry Jlynn Gnarogapa msmuenaro JIyrm semmoi mabaoparens » paz-
HHE MOMEHTH BpéMeHn BHAMT no-paswomy. Iostromy Jlyua mamenser
CBOIW BUAUMYI0 dopuy, cBou fazsi. Dasw Jlyns sammear or BaammM-
Horo pacuoitoxenvs Jeman, Jlyast 1 Corxnna. Horma Jlyma HAXOIT-
ca Moy Jemmeli m CoxnmeM, x Semne ofpamena wHeocpememnasn,
TeMHan AoxoBMHA JlyHet m Jlyry xm ma meGe me pmmmm. Taxas ba-
sa Jlygu naasisaercn mosoaynuex. Hao6opor, korna Jlyna maxomer-
CH B NPOTHBOHQNOKHOL TOUKe cmoeit opSuTH, ocsemennoe Commmem
nonymapre Jiyner muamo moamecrhio. Dra dasa Jyun masureaercsa
noarosynuer. B npomesxyrounnx nomomenmax JIyam ma ee opbure
8eMHON HaGmwaarens BUANT GOALITYIO MR MEHBIIYI0 RO OCBElleH-
Holt 1onoBNAE JIynH, .

" Cuyersn 2—3 pus nocie HoBoxywma Jlyna nosenserca B wyuax
BeuepHeli aapn B BHAe Y3eHbKOro cepngka, ropGoM O0PRINEHHONO B
cropony Connna. C xamanM nHem xyuuii cepu pacteT m mwpaMepHo
Uepea Heflenw npespamaerca B noayepyr. Taxan dasa JIyen uasssa-
eTCH nepeol wereepruio. Iponomman pacrn, Jlyna ente uepes megemo

ROCTUTAET NOAHOAYHUSA, & 3ATOM NOCTENEHHO HAYMHACT YOHBATEH

¢ uporaBoneIoKAONl croponsl. Hacrynaer nocaednns yergepry — ha-
8a, pn Koropo#t Jlyma cmosa mmrmammT momykpyrom, ropGoam obpa-
MenHuM Taxie B cropony Commma, mocfe koTOpoil cmycra mpH-
MOPHO RERONI0 CHOBA HACTYNACT ROBOJAYIHE.

Bech 8701 13K wameneEns ayHHMX (a3, NasKBACMBIl CUROAULE-
chum mecayen, sanmmaer 29'; cyrox. Cumommuecknfi mecanm, ramimy
00pasoM, paBem MPOMEKYTKY BpeMenm Me;KAY ARYMA ROCHeI0BATEND-
HEIME ofmHaxoBsiMu Pagamn Jlymm,

Hpa pasmux ¢hasax mepxuan nymsmumamms Jdynms MPOHCXONAT
B pasuos ppema. Hanpnvep, noanas Jlyna wyncMunmpyer » MOJHOYE,
JIyma B TepBoii TcTREpTH — OKONO 18 9acoe, a B mocHenHed gernep-

-TH — oxono 6 wacos (mo mecTHoMy spemenm), DTH cBefleuHs MOryT

OKAZATRCA NIONESHHIMO NPH ACTPOHOMHUYECKON opmeHTEpOBKe. Homo-
AyRHe M JuA, GIA3KAE K 2TOMY MOMEHTY,— caMbie YHOOHEIe DepuoaM
AR 3RankoMcTBa co seeagubiy HeOod. Haofopor, me:mny nepeoit
HOCHIEUe] 9eTBePTLI0 APKoe cuAnNe JIYHEl 3aTPYAHACT 3UAKOMCTBO
¢ MHPOM 3Be3Jl,. '

Hiroraa na aBeagnos nele MoABNAITCA crpanume cBetwmia. Buein-
He ONE TIOXOH Ia TYMAHEYW PACIVIKIBYATYI0 3BE3Y, 0T KOTOPOH me-
PeAke OTXORHT HOCKOALKO C1a00 CBETALLHXCA NPOIPAUNEIX «XBOCTOBY.
Ewe » ypepHOCTH 9TH CBETHIA HONYYILIH NamMENOBAMHEe KoMér, B ue-
Pesofie ¢ APeBHErPeYECKOro HA PYCCKHIl A3HIK CIOBO <KOMETA» O3Ha-
YaeT 4KOCMATAA?.

Bommze n Aprue KoMeTsl, oGpamaolHe #a cefa BHUMAREE, CPAB-
HHTOABLHO pefrn. B cpeameM ux ymaercsa mabxwaaTh, KaK TOKAIKIBAET
CTATRCTHKA, OAND pas B Ka:Kpoe mecarunderne, Uvo e nacaerca oma-
6HX No ApPROCTH M HeGONLIINX N0 BUIIMBM PAasMCPAM KOMET, TO MX
odent Miore. He npoxomnr rosa, arobpt acTpoHoMbI 1ie OTRPBLIK HA e«
Ge npustepHo AECATOR TAKMX TEJECKONUIECKUX KOMET.
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Bee KOMOTH ARIANTCA, Mo-RuAuMOMY, wienamu Conmeysoll cmcre-
mbi, HMomo6Ho mnametam ?Tn Bebecmmie Tena o pamaloTca BOKPYT
Conana. Ongaro, B eTARYNe or opuT maaseT, OPOHTH KOMET Hpej-
- crapnaT cofoli B GOALIIMACTBe CAYIACH OYeHL CHILHO ALITAHYTHO
PILIBICH, B OABOM a3 doxycos Koropmx maxopurca Consne. Toaroxny

Pyc. 74. Qororpadus KOMETHL.

paccTOAHPE KOMeT Of Coanma E3MeEAETCA B BechbMa MIIPOLUX TIpe-
nesax. Bénuan neperenRA CBOHX opSur HEXOTODHIC M3 HOMBT Mpoie-
TaIT OUeHb Gamako or umosepxmoctn ComHna, Torfa Kak ademuu op-
GuT Tex je KOMeT HAXOJATCA 3a mpegeaamu opéurn Henryma.
 Korma xomera maxoautca Bfaxeve or Coanua, ee MO/KHO Hafnw-
OATL TOABLKO B. TENECKOIL, B aror meépunopy KoMeTa BHINIAXHT Kpollet-
HEIM PA3MASAHHBIM TYMAHHHM NATHHIIKOM, B LDOHTPe KOTOpOre 3a-
MeTHO 3pe3noo0pasHoe cryiulenne, HASHBaeMoe ANPOM, .
C ppubmexenuem koMerst k COMHEY ee APKOCTH U BUIUMBIE Pa3-
Mepu HenpepsiBno pactyr. Ma Tymannoit oSonouxm KomerHoro afipa,
HasHBAeMOil TOJOBON KOMETH, BHTATHBAeTCA cxabo ceeTAmmiics
Tymaunsii xsoer (pac, 74). - ) _
" Ecan xomera 6nnsxo nogxonuar k Coamny, y Hee MHOrRA obpasy-
eTCsi HECKONBKO XBOCTOB, SOCTHTAION{AX OTPOMHOH [RHBL B Taroit
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TNEPHOR, IPR YRAUAMX YCROPRAX BaGinonenus ¢ JeMuH, KoMera Ipe-

crapuger coboll BemmdecTBORHOE spenMmie — HHOT[IH4 OoHA A3aCNOHA-

eT» coloit cpasy meckomsKo cossesgmii. Memtemnmo, oro musm Ko RHIO
nepeMemasnch Ha QoHe COBBO3AHLE, KOMOTA TIPH 9TOM LOCTENCHEG M6~
HAeT PopMy, pasMepH B APKOCTH CBOMX XBOCTOB. :
Hponerer wepes mepureamii, xomera cmoBa yjmansmercs or CoOTE-
na, IIpu srou ee xBocTm GHCTPO YMOHBIIAIOTCH, ¥ Yepe2 HECKORLKO
Helelib KOMETA OLATL NIPOBPANIAGTCA B TPYAHO HAGIIORaeMoe ‘CBOTH-
mWeecA TYMAHHOEe NATHHIOKO, ‘ _ C ' :
Pasmepu xomer rpanpmosnm. Tomosmt HeKOTOPHX ¥3 HEX npesocc-
xopar Coiune, a XBOCTH TARYTCA B AUHAY HA COTAH MUENHOHOD Kil-
somerpoB! Ommaro mpu Taknx neeooGpasumo GONBINEX PasMepaz Mac-
€a KOMeT OueHD MANA W COCTRBAACT B CPeAHEM HHUYTORHEHIO QGIH MAL-
¢H Jemmm. . - - _ S A
T'napEan 9acTs BemiecTBA KOMET COCPENOTOUEHA B HX TBePRMX A~
pax. Iocxexane, TIO-BHARMOMY, OPeACTABIAIT coboil mexantie rambur
H3 3aMOPAUINX rasoB, BRANYAIOMAe B ce6A B BHJe NpUMeced MHOrO-
YHCHCHHHS TBOD/Me TYTOMNABKEE WACTHIH. Nonepeynnxn -anep xo-

MOT HO NPOBWINAKT, Kak IPABKNO, NOCRORBKER KETOMOTPOB. -

Tlpr c6anmennn xomermoro anpa ¢ ConEmen BXOASIAE B ©r0 CO-
OT8B ‘3aMep3MHe rasw mcnapaiores (Waw, ToUHee, BOSrOHMIOTEA), 06~
gaayn o0WEPHYI0 Ta30BYKH rOJA0SY KOMETH ¥ ee FA30BWe XBOCTEHL

HEKOTOPHX CAYJafAX H3 KOMETHOro ANDA MOMeT BHAENATHCH MeX-
Kad TBepZas KOCMHYECKAA ILLIb, OGPASYIOMAA ILUIOBHE XBOCTH KO-
MeTHL - '

HACTORBKO JIPOBPANHME, WUTO CKBO3h HWX JNErko HabmomsloTcs maske
cxalale 3BOBALL, : :

KRomers — 910 meGecuiie Tond, HAXOZRMIMECH B COCTOSHHR Hempe-
puBHOrO paspymenus. Ipu xasinom nonere bmusm Coxmna koMera
GesBO3PPATHO TepAET TasHl CBOEre AAPA W BHOPACHBAGMYIO MM IBLIL.
Tloaromy co Bpemenmem KaskAayio KOMETY SKAeT O[HA HTa He yuacrh —
OKONYATENLHO PAIPYIIHTLCA I0J AeficCTBHOM ‘CONHETHQrO Temya K
cpera. - " o .

B mauane XIX . acTpOROMM OTKPHIIM HECKOAbKO MATHX MIAHET,
ofpamawmuxca sokpyr Coxnna memuy opb6uramu Mapca u Hnnre-
pa. Yernpen, caMBM KPYURBIM M3 HAX GHUIH MPHCBOGHE! KMEHa Jpes-
- Herpeveckux Goruab — Lepeprn, IOmonst, Mamnanu m Becrm. Bee
OHH HOMOCTYNHIM HEBOODYMOEHOMY riaay, & npu Habmomenaa¥ B rede-
CROIl BHINIANAT HeAPKAME smesfiouxamu (cnaGee 7-# sm, Bermwumm),
nepememalomuMucs Ha pose macroammx speag *). ITo sroit mpuyure

MaXHe NMAHeTH GHIIN HA3BAHK! ACTEPOHAAMH, TO €CTh, B HepPeBoMe

. © TPEYeCKOro, ¢3BE3ONONOGHRIMuY,
B HACTOAIZEE BpPeMA OTKPHTO H H3YIEHO JABEXeHRe CBRIIN®
acreposaos. CaMuii kpynHHiA w3 Bux — acrepoaa Llepepa —

- *) Cnens o Banfojiee APHEX BCTEPOMIZAX HNAKNTCA B - «ACTPONOMBTIC-
orom KanmeBpaper Ba Texymud rox.
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uMeer nonepevnur, Gumskuit k. 1000 1y, Boasuntncreo acrepomjos
ropaso uembiite, Hx XHAMETPH WaMEPATCH ASCATHAMH RUIOMOTDOS
u deme Kumomerpamu, Mssecren acrepomn Tepyec, novepednmk wo-
Toporo cocraBiser pcero 1 nu. Ilonofmux u mame MeHBMNX, emie HO
"OTHPHTHX ACTEPOHAOS, IO-BAAEMOMY, 0I6EL MHOIO. ,

" HMopapamwimiee GoXPMHHCTBO MANKX IEANET HMeeT HENDABHANL-

- myw©, oexonounyl (opmy. Macca acTepomaos Tak Mada, Wre Jaice

caMbie KPYmEM® w2 mEX sumems atmochepnt. Kar m xpynusie rna-
HOTH, ACTeDOMIN He EMEIT COGCTBEHHOINO CBETA, 3 JMHHIL OTPAKANT
nagapimpe HA HAX CONBCUHMO AyIH. .

Ocuobraa vactsr naubofee RPYNHEHX aCTepoHHoB 00pAllaeTcs BOK-
pyr Commna uempy opburamm Mapea # IOmmrepa. Ecrs, opmako;
TakEe MANHS ILIAHOTH, OPOETH KOTOPHX HPENCTABAANIT cobofl cuan-
#0 BUTAEYTHe damaAncH. Takosa, Ranpumep, opoura acrepomna Hrap,
HOTOPHI, NPOXORA Yepes mepRreunit, okaspBaerca Gmae x Commuy,

" gem Mepkypnit, a » ademim yzanserca or Commna Aanvime Mapca.

Ecrt oCHOBAHNA HONATATE, TO OTPOMEOS MHOECTBO MOKa He aape-
TECTPEPOBAHHEIX &CTEPOHNOB o0XafaeT HMEHHO TAKHME opOuTamm.

MexnnaneTHOe DPOCTPAECTBO 3AMONHOHO MHOMECTBOM emle Goiet
MeIREX, YeM 8CTepOHMN, MeTeopRATHHX ToX. Ilepeceras. opbury 3es-
Jm, nofo6ELie TeAs HHOrAS CTANKHBAIOTCA ¢ Hamlei nnaperoli. Toraa
M MONKOM CTATH CRHACTOMAMH NANCHHA ¢HebecHOro KAMEAY HIH Me-
reopura.. Bpeaapmucsk ¢ orponzoff CKOPOCTHIO B 3CeMHYID aTMochepy,
METCOPHTHO® TeA0 HCINTHBAST CHABHOO CONpOTHRICHEE BOBAYXA.
Iepen nau obpagyercsa crymenie H3 PACKANCHHOID B SPKO CBOTAINe-
TocH BOsKYXa. {rax sHasHBaeMafd BOZAYWIHAR nonymxa). Mereoprraoe

" TeNo ONXABNAETCH, PA3PYMIAETCA: H TONLKO NPR SHAYMTENLHOR WpoTI-

HOCTH He PACTIALAeTCA HA MHOMKECTBO OCHONKOB. Ilonetr ero s arMoc-
depe, naanpaemulii 604udox, COMPOBONACTCA CBETOBRIME 11 3BYROBbI-
Mu spiensaME, OcienHTeALHOR APKO® TEAO, OCTARMAAA 3a colom or-
nenmmil cefl B oSaaka Asbide, ¢ rpoxoToM mecerca mo meGy (pue. 75).
BeposTao, EMeHRO GONHAR TOCTYKHIH npryunoll CosZaHHA BCEBO3-

. MOKHBX CYeBePDHEX CHA30K o0 AeTAlOMHX npalcon'ax ¥ 43MeAX-TOpPR-

HBYAXP. L
 Vnasmme Ha 3eMA0 METeOPHMTH! NPEACTAB/AWNT OTPOMHYI0 ILEH-
mocrs pan maykd, Ilora ‘aTo egmBcTBenHue neGecHbe Tena, KOTOpPME
yAaerca (Kak B IYHHMH rpynt) HCCAEAOBATh HENOCPEACTBEHHO B MR- -
GopaTopREX YCAOBHAX. . :
MeTeoprist . peersa HOCAT na cele caeds! cBoero moiera B aeMHO
armocepe. Mx mopepxHOCTL ONXABNEHA H TOKPHTA TOMBOA XOpKo#,
Ha3siBaeMofi Kopoli nxaBieHus. BeTpevRne MOTOKM BO3AYXA HOPOIK-
ZA10T XAPAKTEPREIS yriIyClNeHAA HA MOBEPXHOCTH <HOGeCHBIX KaMueit»,
RAIIOMEAA0MAe BMATANS OT TANbIeR Ha MaArkoi rammEe. dtw yray6-
JIeHAA HASLIBAPTCA PErMATTHATAMY, '
Tle cocriBy MeTeOpATH AeNATCH HA TPH TPYNNH: ’ReelHHe, Ka-
MeHHRe ¥ RONO30KAMOEHHe, B ’KeJesEEHX MeTeopATax npeolaazaer
WeNe30 ¢ NPHMECHI HHKend, B orymvme or 0GHYHOrO ¢36MHOIOY Ke-
Ze3a, METEOPHTHOE ieNe30 XOPoilo KYeTCA B XONORIOM COCTORHAH H
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obmajaer ocololi KpECTamTAYecKOH CIPYKTYpoli. Buemue memeaunte
METSOPHTH HANOMHLAIT OCKONKR CHAPANOB HIM GomG. B KAMeHIEIX
MeTeOPHTAX MPeoGrafaloT KpeMHE#E ¥ KmcJopoa. Bmemwmne mamemune
MGTEOPHTH ROXOKH HA TOMHME 3eMHEIE KAMHH, ele30KaMoHOHe Me-

TeUPATH HMOHT CMEIVAHHBIY, IPOMGMYTOYRHI XHMHMECKEE COCTAR.

Puc. 75, Boaup,

Ouens penxo, UPEMEPEO Pa3 @ THCAYENETHS, B 36MEYI0 aTMocdepy
BJTAIOT HCHONMHCKHE TeNa MAcCo# B THCATA H ACCATKH THCAY TOMH.

- Bosgymuan oGonouka 3emMan He B COCTOAHEE 3ATOPMOIETH MOJIET Ta-
KOTO Tela H, He NOTePAB KOCMEYECKOH CKOPOCTH MHOrAA B HOCKOXENKO
ACCATKOB KIVIOMOTDPOB B COKYHAY, THIAHTCKAH METeOpdT Bpe’aeTcd . B
8eMHYI0 noBepxmocTsh. [Ipm aT0M ymape MrHOBeHHO PASpPYIHAETCHA KDH-
CTAIHIECKAR 'DOMIETKA MOTEODUTA U 0CBOGOKIGNEEE MONOKYAH, 10~
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nofino uoueuy.nau CHILEQ CHATOTO raaa. CTPEMATCA PANICTOTHCH B
pasHble cropomsl. B pesyabrate mpomcxonur BspMB, IO MONIM HE yc-
. TYHaRmE# BEPHBY CHMLHCHIIRX BIPHMBYATHIX BOIIECTE B KOAHYECTBe,
paeHoM (mnm pae Génbmes) macce mereopmta. IIpw 970M B3pHIBe
KAk CAM METEOPHMT, T&K M OKDY/KaWIHMe ero- seMHEe Mopoiu, obpa-
INaoTCA B packadeHHwi ras. Bor mowemy mpw najieEmmn mcmoanmcxux
MeTeopuTOB 00pasylorTca OrPOMHHE nopomm, HA3HBAGMEE METEOPHUT~
HNMH KpaTepaMn,

Habniopan apesgHoe HeGO, MOYTH BCETRA MOKHO 3AMOTHTH HBJe-

“HHe, HasHBaeMOs <«OaNacmell apesgoils, HAM Merezopom, Cogmaercs -
BHEYATASHNE, 9T0 ¢ Hela «coppajack® M yOana oJlHA U3 3BO3A, 0CTa-
BEB 3a colow cnauii.ceer. Ha camom frete «majaiomme 3Besan» K Ha-
CTOALIUM 3BEBJAM, NARERAM CONDBNAM, HWKAKOTO OTHOMEHUA He¢ HMe-
01, MeTeopu BoZHEKAIOT NPA BTOP)KEEEM B SOMAYI0 aTMocdepy Mednb-
J4HIINY 9ACTHI KOCMHIECKOro BelliecTBa Maccolt B ONH IpaMMa.
-+ MeTeopunie wacTunby BaanMOAScTBYRT ¢ 3eMHON ATMocdepoit mo.
molno METeOpUTAM. Pasauna snecs ToXbKo B Macmralax spieHmil,
Baepepn nerameit mereoprofi wacramet ofpasyercsa ¢BoSAyIIHAA T0-
AYIMKd» H3 CUILHO PACKAJNEEHOTO H CHATONG BO3NYXA, 3HATHTENLHO
TIpeBOCXONANIAA 110 PASMEPAM CaMO METeopHOoe Teno, Ee CBEYeHU® MBI
B nabaoaaeM KaK <HaZAlMYI0 3Be3y».

3a neramieir yacTHOell OCTAETCA CBETHAIWMACA cXex H3 npomron .
pacmaga aroro Tena. Mereopn BennixuBalT EHa BHCoTax 80--120 xuM,
Tle HAXORHTCA BepXHas rPAaHADA CPABHETEALHO INOTHHX CIGEE aT-
"mocdepsl. B orAaune or MeTeOpHTOS, MeTEODHEE TONA TAK MANEHL, UTO
nosepxHocTE JemAd He AOCTHTAIOT, & MOARQCTHI PACURLIAIOTCA B AT-
mocdepe. Yceranmosiaero, 4To MHORECTBO METEOPHHX vacTHI elpasy-
erca PR pacnage Afep womer. Taw, maupumep, s 1846 r. xomera,
OTKPHITAA 9eUWICKRM acTporoMom Buojoit, paspenmaacs Ha gBe gac-
TH, ABIKYIIEECA B OPOCTPAHCTBE [0 TapALIebHKM opbuTtaM. B oxmo
A8 cAelyOIInX Bosppamennit koMot Buemwt x Coxmnmy, B HosmGpe
1872 r., BMecTo KoMeTn Ha mefe RAGMIOAANOCH MHOMKECTBO MOTEODOB,
06pasoBaBmux Hacrogmuid «3pesNuNE peEap». Ouesnano, polt Mean-
aliliAx METEOPHRX Tel, NOPONMBIIAX 970 KPACHBOE HEHECHOO HABMIe-
HBe, HpefcTaBaan coboil SacTHIH OKOEYATEALHO PACHABIIETOCH Ko~
METHOT( SApPA.

C npyrofi cTOpOHM, H3BECTHM MeTeopHuie noroxu. Tax HasHBAIOT
CHOMICHHA MeTEOpHHX Tel, ofpamawmueca Boxpyr Colnma Mo CHIE-
B0 BHTAHYTHM DMUIHN1H9eCKEM OpOHTAM.. Bmmcaleno, 1o opGHTH
MEOFIX METGOPHHX MOTOKOB CXONHB ¢ OPOHTAMH NaBeCTHHIX KOMOT.
CreffopaTentHo, PACHANAACH, KOMETH OCTABIAKT 3a cofom <maeitds
H3 MHOMECTBA WaCTRL, TAHYHINXCH BAONL Beedl ee opbur,

Ilocae oxoHuaTeNsHOrO paCHANA KOMOTH BEIIECTBO eeé ANDA NOCTe-
meHNO pacmpefielserca voAk opburs, ofpasya Heqro Bpojie HCHOAEH-

. ¢Roro «0ybamras.

TIpa scrpeve JeMiE ¢ MeTeOPHAHM NOTOKOM Ha Hele naﬁmnaemn
follee mAE MeHee HETOHCHBHHI ¢3pesHHEEL noinns. MeTeops mamyr-
€A DNpH 9TOM BHEIGTAIONMME 13 OfHOH ToukM HeGa, HasmBaeMmol
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pagaanroM. Ha caMom mexe mx myre B armocepe mourn n'aﬁmem.-' .

HHM B OHH KARYTCA CXOAAINHEHMHCA, RAK MeJEeaHOOOPOIKHEE Delbinl,
JHIb BCMOACTREG ABNOHEA NEPCOeKTHRH.

Emecyrouno B 3eMHY®. armocepy BTOPraloTcH NECHTRA THCAY

TOHR TRePROTO KOCMHYSCROro -peIleCTBa (HBTBOPKTOB, METeOPHEHX TeéJ,

KoeMuieckolt -nutan). O6mee ero xonmuecteo B CoxBewnoll cucreMe

- AOKHO OHTH MOPTOMY OYeHBL GConbIMEM.

Hecxonbko cnos o HaGampaeHRax HCKYCCTBOHHWX He(EeCHWX Telw,
TIaRBHM 05PA30M HCKYCCTBOERMX COIYTHAKOB JeMiR.

B nacroamee ppema ofiee THCA0 06BOKTOB, PHBEROHHHX HA OKO-
XoseMHBIe OpPSHTH (HCKRYCCTBOHHHX CHYTHEHKOB J0MJIH,  MOCHONHHX

cTymenell parer, SANIMTHEX KOHYCOB K T. M.), ROCTHTaeT HECKONBKHX .

. THcad. Iloaromy . Rampnit mevep Momuo naﬁnmmn Haie HeBOOPY-
JEHHEIM TAA30M IONeT ONHOTO MUY HECKOABKAX RCKYCCTBEHHEIX He-
GecHux Ten, EpuncTeeRHOe mpHeMIleMoe BpeMa IS HX mabumope-
mm-—cynepmx, Koraa Pon Hela yme AOCTATONHO TOMOH, A COYTHHK,
ocsemaemui Coxnney, ente He ycnes CKPHTBCA & KOHYCe 3eMROHE Te-
uH. Brnpovesm, coyrEHKH, cHabiKeHnile COGCTHOBHSIMH HCTOTHMKAMH
CBeTA, ECTECTBOHHO, MOrYT OHTEL BHRAH B M0G0 MOMEHT HOWH,

Heuxenne coyTHHROB Hepassomepmo. Ilpuuwna He TONLKO B He-
PABHOMEPHOCTH HX IIONETA IO SARNTAT6CHON oplnTe, HO rIABEHMM 00-
PA30OM B NEPCOSKTHREOM COKDAIUCHHH OTPE3KOR IIYTH, NPOXOAUMEIX 38
ofuaxopEie mpoMe:xyTkH BpeMenu. IlonoGmo aromy moesn, mspamera
KamyIMHACA MeJIIeHHO ABRIRYIEMCA, CTPEMHTENLH) nponocn-:cn Mu-
MO HAC.

' Mnorga yaaercA aaMeTnTh M3MeHeBH¢ BHIHMON upuocm COYTHH-

na, ¥ DTOTO SBJAGHHS TAK:Ke B¢ NMPHYHHE: Bpallenne Hemapoobpaa-

HOTO CITYTHEKa BOKDYT ocH_u adexr dasm (Bezs cny-rnnn, xax Jly-

Ha, NPH ABIKEHHH GhicTpo MenAer Hasum!).

Xopomo spas 3sesfEoe He(o, MOMKHO, HAONXIOAAR cny-rmm BHAY-
amere maE PororpadHuPyH, B HEKOTOPHX CAYYAAX OKA3SATEL MOMOIKEL
mayxe, O mpocrefimux MWOUTENECKEX HaOMOOEEHAX HCKYCCTBOHHBIX
COYTHHKOB 3eMIR HANACAHH JiBe XOPOLIHEe HEHUTH *), R mn-opuu MBI
¥ appecyeM HETOPECYOIAXCA STHM BOIPOCOM.

03HAKOMEMCA Teneph noppobuee ¢ Jlymoll,— camurm 6Jmalmu

1 3emne neGeCHHM TEIOM.

*y Keaananm C. A, Hak ysufiers, yoammate W chororpadmpopats me-
HYLCTBCHANE CHYTHARM Jemam— M.: ®nmsyarrms, 1958; Acramoeng H. G
5 Kanaxan C. A Basyaneaele BaGaofeAEs HCKYCCTBENHHX CHOYTHEROR
Beman.— M.: Focrexwapar, 1957. Hmcr Eymm:n no mabmomensrw HC3 momeo
maliTst TawKe B KA. ACTPOHOMRYecKEH KaneHpaps. IlocToaEHAA wacTs.— M.z
Hayra, 1973 - -
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NEPBBIN YPOK CEJIEHOTPAOUMH.

3afonro fo mepeuX TedecKonmiuecKux naGmonennidt JIymi Heroro-
' pue apepnme Ganocods BHCKAANW, XOTA B YMOBPHTeAbHEE, HO Bep-
“JHg WO CYHIeCTBY cyxpgesms o ee npmpone.. Panec, Amnakcamamap,
. Anaucarop H IMIOROKA YBOPEHHO YTHEDHAANE, UTO XOJOKHOS ceped-
© pHCTOe cEfARe JIYHH — He coBCTRenNHOP @@ CBeUGHHe, A OTPAIKeHEKIT

e coxmenmmii crer. JIpyrme npeBHHe MHCIHTENH, KAK HANDEMED, -

Apucroreas, nonarans, wro Jlyaa — Hemnoxoe sepKano, a MATHA Ha
‘80 nonapxnoc-rx OTDaKeHHS BeMHEIX MODeM H MATEDPHKOB,

: ITadarop u ero yvemBKE cMed0 3aABAANH, YTo «JIyHa ecTh geMis,
- mogobuan ofmTaemoff Hamm, HoO ¢ Toff pasEMUell, YTO OHA RaceleHA
. JKHBOTHRIMHA TOpasfio GARIIHMHE U JepeBLAMH TOPA3fA0 IYIIHHEMHY,
a [Ipoxn Gmx ymepeu, uro Ha Jlyme «BOSBHmIAIOTCH MHOTOYACHCHHLO
TOPH H MOMetaeTcH Goasmoe KOXNIeCTBO TOPOAOE U nmanml». Cuees

wucrefime daurasum u ysauHOro HPOBHACHUA MOKHO HafiTH ¥ B Py~

riax cyxaennax Apesurx o Jlyme.

Baposenne conemorpadmn *) cuAsHBANT OGHERO © nepnunm TO-
aeckommueckaMu Rabmomersama lamnnes, B naMareEme mas Bcero
Tej0BeUecTBA aBryerosekme moum 1609 r. Fanmredi pneppile yerpex
aysbHe ropol. B «3Besxmom Becrmuke», omy(IHKoBAHRHOM BEJHKEM
HTAILARCKHM YYHLIM, HOMEIIeHO NATH PUCYHKOB JIYHEI, OFHH A3 KO-
FopEIx nepep Bamm (pac. 76), 3ameram Bo nabe:xaHme MyTAHHIH, TTO
HA PTOM DHCYHKe KPYT, BHYTPA KOTODOTO BEAHH JYHHR T'OpH, 3TO
Ao NYHHHRA AACcK. 8 Kpafl ToNa SpennA TATHNEeBCKOIO TeI6CHOHA,

«MH opuinan K saxmoseHN0,— nucan ladwneir,— uro mosepx-
BocTh JIyEH me raagxasm, W He POBHAA, H He B COBEPIIEHCTBE cepu-
ggcHaf, KAK HOJArai ¥ OTHOMeRUM ee. Meawli nermor gmrocedos,
a2, HAODOTHB, HepOBHAA, IIEPOXOBATAS, MCHELIPEEHAR YriayGmemusaMu
M BOZBLIMIAHHOCTHMES. .

Io-punmmony, Fannneli nomarad, sto ma Jlyme Moryr cymectso-
BATH MODA B OKGAHH B 3eMHOM CMHGIe dTHX C10B., Bo BeAKoM cay-
uae, co BpesMen I'alunes reMHKe MATHA MAa JIyHe CTANM HASHBATD MO-

pAMHE, a caMoe KPYOHOO N3 Hux oxeamom. M xorsa mosme BuAcHm: -

' 20¢b, 970 B2 Jyme HeT HE KANIH BO;E, TPANENAA COXPAHMIACE AO Ifa-
. mmx gEell @ mamaa cebe BMpaMeHRe B HAMMEHNOBAHHEAX 00pasoBanui
' Ha HeBHAMMOM ¢ 3eman moaymaprm Jlynst {Mope Mockert). '
B 1619 r. I1. Ileiinep, uspecTorit omnonénr 'adnres B UX cmope
o NpHpOMe CONMOYHHX NATEH, ONYGAMKOBAN AYHHYI0 KApTY AHAMeT-
poM oxono 10 cu, Ba KOTOPoil NeKOTOpHE HeTanM JYHHOrO peabeda
maofpaxienn Joctarcyao Todmo. Ilocae aroro MHorme HaGmoOEaTenn
 Gonee WIE MEHOS YNAYHO 3aPHCOBHBANK .0TACALHNE YIACTHM NyHHOX

. mosepxsocTH, Ho apmp fmy leseanio, smamennroMy acrpomoMy u3 .
" Tnambera, B 1647 r. ynamoch clerars caenyomuil CymecTBeRMEIX
sraap B cenemorpagupo. Hepanmas um KUETa TAR B HA3HBANACh

*) Cenemorpadnn — oTpacne acTpodiMIAKYE, RIYIANOMAA pem.e(b u mpRE-
PoRy Aym=0# NOBCPXROCTR,
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«Cenenorpadus, mns onucanme Jlymu», B meii asTop momecTns cof-
‘cTBeHHME pHCYHKH JIVHEH mpu HaGmiofenusax B TeRecKOHN, MpYMeM R0
nabemanme omubox I'epeanit caM rparupoBan Te MeAHSle HAACTHHK,
¢ KOTOPHX nevaramuch sEAH JIynu B pasasix ee ¢azax. .
~ Tepeanwo W ero coBpeMeHHHKAM NPHXOANXOCH paloTatsh ¢ ¢omTH:
YeCKHUMH JARO3ABPAMHS — OdeHb JNHIECPOKYCHBIMH TeJecKRoONAMK,

Pire. 76, OBH 03 TaagioeBcknY pncynkos JIyHEL.

. obpexTHBK KoTOpMX (Auamerpom 15—20 cu) cocToany ua oxHod aun-
anl, Takas TPOMO3[KAA KOHCTPYKIEA HMeJIA L0 YMEHBLUATE XpO-
MATHYECKYI® afeppangio, HO XOTA TeNeCcKON Tepenua mmex & puEHY
nourn 50 merpes (!), nzolpaxenns oH JaBaj CKBepHBE, H JAYHHEIO
KAPTH I7IAHBCKOTO ACTPOHOMA He OTIHVAIUCH HH TOYHOCTLIO, HE NOI-
pobHocTama B uaobpaskennu aeradeil.

Texn me Menee deThipe roga cmycrst, 8 1651 r. mranpsHCHREE acT-
porom-seayrr . PHIT0IE HOTOMAR HAYAN0 HOMEMKIATYDE OTRENh-
HBIX JyHHHX ofpasopammit. Ha cocrasiennoft md Kapre JIyHEl HO4TH
AByMCTaM HeTanAM OBIE MPUCBOCHK aagMenosasnd. Eme [emennit
Ha3Bal HEKOTOPHe JAYHHble FOPHEe Nemd ANeHHHRAMH, Axpnamn,
HKasraszox, Hapnmaramu, PEagoam npofiofmix 3Ty «3eMHYI0» aHANO-
0 ANH APYTEX AYHBEX rop. Kpynmefimee m3 TeMBEIX JIVHRHX NATEH
6buT0 Haspago mM OKeaHoM Bypb, & OCTANBHEE TeMHBIe IATHA MOTY-
WHJIH OPOUIBONBHEE, IOXIAC POMABETHYECKHO BAMMOHOBAHNA, He HM6-

JoIHe MHYeTo obmiero ¢ (Eamveckoil mpupofioll JTHX ofbexros (ma-~

212



npumep, Mope Howmneil, Osepo Cuonmpennk, 3anue Pagyru, Boaore
‘Tymanos o 1. n.). B BauMénoBagMn JYHBHX KpaTepor PHYMOIM npo-
ABWI ARHYI TeHAeHImosHocTh, OrpoMumii NYHHHIT Kpatep OHA Has-
Ban Haasuem » 9ectb cobpara-meaynra, mMa Dasmiest moayqux we-
Gonpmodt ¥parep mouepewauroM 16 KM, a A YBeKOBOUYCHAA MAMATH
Jiropgrano Bpymo y Puuwoun u BoBce He HAIINOCH HE ORHOTO OOLeK-
ra. X0TA MHOFM® KpaTepH HOTYUHAN HMEHA M3BECTHHX YIeRHX M fr-
aocopo (Apxmmepn, Ilnaror ¥ fp.), HeKOTOPHIM M3 KpaTepos Puavonu
NPUCBOMJL  MMEER HH4eM He 3aMOUATOILHHX NYXOBHMX 0co0 H 5TH
HAMMEeN6BAHHA, K COMKANCHHIO, COXPAMMAUCH N0 WANINX NHeH.

B 1830—1837 rr. gea meyroMmmumx nalmwomarens JIyEs u 1ianer
Bep u Mepnep onyGuuxopaan Gonemiyl {AmamMerpoM MOuTH B MeTp)
rapry Jlyrsl, Ha Koropoil orMederno 7735 meraneit, Oma cocraBEna Be-
.Xy B BCTOpEE celeHorpadmm, Ho yike B 1878 r. mpyroit mememumik
acrponoym 0. llImear Bmnycran xapry, cogepxamymo 32 856 nera-

aeif, JTa KapTa — BHCINE® NOCTH/REHEO, MOAYICHHOE ¢ HOMOLLLI0 Bif~
" gyanbumx mabmopennii, Muoorme AecarmieTns oHA CYMTANACH JyUilied .-
H yCIeMNO CONePHIIANA ¢ NePBLIME AYHHMME (DOTOCEUMKAME. |

B 1897 r. Tlapmmckan olceppaTopusa BmepBEle magana Gombmiof
doroaraac Jlynu, a ceMp 6T cMycTA aHANOrMYHEI aTHac G onmyG- -
JUKOBAH HSBECTHHIM aMepHKaECKAM actpoMomoM B, Ilukkepmurom.
B nacroaniee speMa mauayumrux cunraerca dororpaduveckuit ariac
Jlynss, wanagenit s CIHA p 1960 r. [I. Koitnepom. On- cogepimar
280 xapr 44 yuacrrow Jlymsl, mpaues myHHEE 0GBEKTH CHATHL B pas-
HEIX YCHOBHAX OCBeIlleHHA, 9TO TO3BOJNAET BCECTOPOHHE NPefcTABHTH
cefe crpoeHne KaRaoro xymHmoro obbexta, MacmTafs CHEMKOB TAKO-
'BH, UTO HA HHX XOPONIO PASIHYAMK ACTAMH C MONEPEIRHKOM He Me-
nee 800 MeTpoB. JTOT aTAAC UEHER HE TOABKO INA HA3EMHHIX HCCHEO-
pammit Jlysui, Honnpu payvennd JIYHM CpPEACTBAMM KOCMOHABTHKW.

Oxrabps 1959 r. crar snaMenarTelAbEOH Bexoil B MCTOPHH celeno-
" rpadun. CoBerckas aBTOMATHUSCKAA CraHnHa <«JyHa-3» Bumepsne
edororpaduposana ofpaTroe, HepmauMoe ¢ Jennu nomymapue JIyas.
Top enyera Axanemns mayr CCCP mapana «Awiac ofpatHoit cropo-
" mw Jlyam», cogepamuit onvcanme nourm 500 mExorna HARem He Ba-
6moaasmuxca o6vexton. B cexenorpadpmueckoit noMenknatype noasn-
_smchk HoBble Mopr (Mocksel, MeuTsl) # KpaTepsl, HasBaHHble HMeEA-
MA pycckux u 3apyOemmnx ywenwx. ®ovorpaduposanne obparmoil
cTopors JIYHE! roasce GELIO BLIIOAHEHO M AMEPHKAHCKMMH ABTOMATH-
TecKUMH CTAHIMMAMH, . '

ConpeMeHnble KpynnoMmacmrTaiusle Kaprw JIyamsl cofmepsar Mmmo-
MECTBO MeAKRHX metaneil. Taxme mogpolHEIe KAPTH ACTPOROMY-NIOOH-
TEJI0, cCTECTBENHO, He HYKHH, Hx RenoXbsylOT A cnenuanbobx Ha-
seMuBlx Hecxegosamnit JIyam, a raxe npw nocsuike ma Jlymy aero-
‘MaTHUECKWX cTaunlm#i ® KocMouapros. Hama sagava HecpapHUMO
CKpOMHee — TO3HAKOMHTbCA ¢ HauGoNee KPYNHBIMH ® YeM-IAGO Tphn-

. MeYATeNbNBIME O0HLEKTAMH JYHHOrO MHpPA, MOCTYNHHME Aad Halmo-
Aenuil B meGoapmue redeckonst, Haunen sike Mu ¢ Toro, Iro BRAHO HA
:Jlyne mesoopyennmmM InasoM # B Oumowns (pmc. 77 m 78).
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. HaoGpameine JIyRH Ha Kapre OPAMOS, TO 6CTH COOTBETCTBYIONIee
TOMY, WT0 BHJHT HEBOODYKEeMHKH rias — BBepXY ceBepBHI Homwc
Jlynu, BEARY «— OMHBIA, - ' o

Or Oxeana Byph (21) x ory mpocrmpawrcg apa sammsa, BOpo-
WeM, CUATAWIIHNECA CAMOCTOATCALEWMMEA MOpAMu, Jlemoo ma mmx (24)
masuaercs  Mopeu Baammocrs, upasoe (23) —- Mopex O6naxop.

Pue. 77. ®ortorpadin nonmok Jlyaw.

B npapoit cpoelt gactit Oxean Byph ameer npa saansa — 3aams 3nog
(15) = 3aiue Cpepunnsis, Ilepewit us aux depes Mope ITapos (14)
coegrEserca ¢ Mopex fcuocrn (10), :

Mesmxay Oreamom Byps m Mopex Nommest (19) mer werxoft rpa-
sunn. Ha cEmMie fioxmo#t JIyuer pumma, ofBaKo, CBOTI&Z «MaTepH-'
xoBafg» OOGNACTS, KOTOPAH 9ACTHYH(O BHIICGIHAST pOAb ¢BONOPAITEIA». -
Ha cepepe B aesoM yray Oreana Byps sagen 3anne Pocu (22), embi-

. gapomalk 5ToT oxean ¢ anEARNM u ysxum Mopem Xoxoma {13).

B cesepnoit sacte’ Mopa Hompelt (19) werko mupmeaseréa meGonn- -
wofi sanus Pagyrm (20), a cnpasa, ua rpapune ¢ Mopen Hemoctn
(10), Goraran Qamrasma Pusvonn pasmecrmna Asa «Gomoras — Drs-
a0e {(17) m Tyuamnce (18)*). Memay Mopesm flcmocra (10} m Mopex

*) Hume peinemteu MeatayEapoqEore ACTPOROMHTECKOTO cow3a {MAC)
€ IYHHMX EKapT y6pann Bce «GON0Tas, M COOTBETCTBYHINHO HM MECTHOCTH Ha
JIyHe He BMeKT 0COGHY HAHMEHOB

214 _ ot




R

. MOMHO GBUIO GH CUATATD YOPOJHBOMA MEKIY ABYMA MOPAMH.
‘M3 HEX EaswmBaerca Osepom Crosupeneit (12), npasoe — 03epok -

- IMee 10 PasMEPAM,—

Xanoga €13) bacno:iomenu HBA NIYRHHX €036Da%, KOTOPHE, mpﬁ-le'u.
eBoo

n (11). -
puMuxaomee k Mopwo Acuocrn ayeuoe Mope Croroficrsnn
{7) nMeer Apa OTRETEBACHNA, CUYMTANIIMXICH CAMOCTOSTONLHBIMEA MOPH-
MH: mpaBoe, morpymuee,— 910 Mope Hsobwma (8), mmsnee, memb-
. Mope Herrapa (9). B oenepo-nocwoqnoi 9aCTH

Cue

ki

' I|\

Puc. 78. '!{apra ‘uopeit Jynu {uaoﬁpamenné, npaAMoe),

.Mopn Cndnoﬁcnus (7) Prawonn ﬁunémm Connoe Boxoro (8) — ne-

Goapwoil ywacTox, Gomee TeMHM, YeM OCHOBHEe MATEePEKOBMe 00-

 mactn JIyam, Bo Goltee cBeTNH, YoM KPyNHHe JYHHHE MOPI.

-Mope Kpnsncos (4) JMIDGOTTHO TETKOCTHIO 0YepPTAaHEEK M OKpyF-
aoii. popmois. Hecpanpemno MeHee JeTKH . OYeHb MANEHBKHO, TPYAHO
passnuaMHe MOpH, HaXoAsimuecs iomuee Mopa Hpaancos. Oxmo n3
oA Mopeli-kpomiex masumaerca Mopem Boxn (5-A), ppyroe — Mo-
pey Ilemw (5-B).

Ho xpasm Jyast ¢ TPYAOM PANMUHMHE, Ra-H TO He Beeriga, Ayn-

. HEe MOPA, NPONONRAIINUECH B HeBUANMOe ¢ SeMIN noalHnapne Jy-
" g, Taxopu Mope

T'yubonnnra (1), Mope Hosoe (26), Kpae-

" 'soe (2}, Mope Cuu‘ra (25), Mope I0smnoe (3) n Mope chroq-

HOE (27]
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3naxoMeTso ¢ JIyHOA BaN0 HATHHATL ¢ NOAPOGHOro mayuennn (He-
LOOPYHEHHLM TAAB0M H B GRHOKAL) HO TOILKO BCEX HEPLTACHSHHLIX
BHIe NYHEHX MOpeif ¢ HX sanmpamu, HO B ¢ ofmmero ofzopa Matre-
puroBHx obnacrefi JIyEK, cocpefoTOYEHHHX IHaBHNM o0pasoM B I~
noit vacTH BEAEMoro ayesoro aacka (pme. 79). Hecommenwo, wro npn
natmonennsay, & 6unokas ofparmr Ha celd BHUMAHEE APKAH, KPYII-
Abi Kparep THX0, 0T KOTOPOrO BO ECe CTOPOHBI PACXOHATCA CBETABC
ayun, CxofeTBo 3Tl KAPTHHK ¢ MOAWCOM, OT KOTOPOro Ha raclyce
BO BCE CTOPOHE pazferalords MepHAHAHEL, KAMETCH CTOAL GONBLIEM,
YTO ABTOPY STHX CTPOK He PA3 NPHXCAMEOCH BHCAYMIEBATH BONPOC,
He aApasercs an Kparep Tuxo onmum #a xyHHHX momocos? Ha camom
Aele ¢XONCTBO TYT WYHCTO BHEIIHee H 10;KHbIE nomoc JIYRM oTcromt
oT KpaTepa THXo0 Ha COTHY KHIOMETDOB.

Iipesmpe wem npaerymuth K TeleckonmueckmM Habaomenmam Jly-
Wb, TOSEAKOMMMCA ¢ HEKOTODHIMY TeDMHHAMN, YTBCPAMBIHIAMHCH B
cospeMenuoii cesenorpaduu. .

TFopuue xpe6Tel u ropeble menu Ha Jlyse BHemse BmoNHe CXOML
¢ auanorgupsME Qopmamu semmoro pexmveda. B mexoropux caywasx
OHH XOpOING COXPAHHIHCH, B JPYrHX CIyYaAX HAGHIOAAIOTCA TR
PA3pyIIeHENe n «cMArdoEEHe» dopust. Xora Jlyua, mo-smmmmomy,
nukoraa He oGmajana arMmocdepoit m rugpocdepolt B 3eMHOM CMEICIS
PTHX ¢JI0B, TeM He MeHee 2pOsidA, T. e, PASPYLIeHH® JYHHOIO Peiine-~
da, npoECXOMT 3a CYeT PAIRHX RpPHIMH. BMecTo paspymHTeNnLHHX
BO3REHCTREI BOOH H BeTPA JYHHHE HOPONK TPECKAKTCA B H3MENILIA~
10TCA NpH pesrnx KoxeGaHuax. remmeparyps (HaJlyme mEem +120°C,
noysio —150°C), MeTeopuTHsx yAapax, nodtu menpepusuoi GoMGap-
JIMPOBKO TOBEPXHOCTH Mereopmramui. Paspymaer mosepxnocrs JIymm,
XOTH H MOIIGHHO, KOPHYCKRYAAPHOe H KOPOTKOBONHOBO® M3INYTOHHO
CoxHua, a B npomnom (K orIacrn, BOaMOXHO, B HacToamem) B dop-
MIUPOBAHNY JYHHOH NOBEPXHOCTH IPHHNMANH YIacTHe BRYTDOHAHE
cnnsl. Byaxkamnsy na Jyme xorma-To, cyfg Mo BeeMy, OTAMINICA OT-
poMuoii Momplo. O6mibELe M3BEPHEHHA AABH, SATOMIABIIEH OTPOM-
nHe IPOCTPAHCTBA JYHHOH NOBEPXHOCTH, cHAbHelillZe HIBep/ReHHS
JYHHHX BYIKAIOB, CONPOBOMIAINNUECH PASAHIHEIMHE TeXTOHEYOCKH-
MU WpoHeccaMy pasuoli MONHOCTH,— BCEe 3TO MHOTO DA3 MeHATO0
sremtHAl ob6muK JIyHM, B caef GHUINX KATAKAHIMOB HOTHO ‘BHIHBI
e TONBXO HA JYMHHX FOPHMX NeNdX, HO U Ba APyruax (opMax mym-
noro peaseda (puc. 80). R , ‘ :

XapaxrepHedman ocoGeHHOCTD NMOCHOAHEre — OOMAHE KOALI@O0-
PASHHIX TOP, CPeAHE KOTOPHIX N0 HEAABPREr0c SPeMeHH BHOAAIN TPI
tuna ofpasopannit, CInTANOCH, UTO JYRHHH IWMPK — 3TO KOABMeBOI
ropHEif xpefer, HA3EBACMBEIE BAJIOM, ROTOPKIH OrPAHMIABAGT INANKYIC
NOMUHY — Mo hupka. Bryrpn MBEOTEX DHPKOB AHO CTOML iKe TEMHOE,
HaK @ AyREHe Mopa. C gpyroit CTOPOHK, HEROTOPEIe H3 JYHHBIX Mopeit
(manpnmep, Mope Hpusucos) oxalimieHH TOPHHMA .XpeSTaMM ® KO-
TOMY HAIOMHHAKOT HCNOINBCKEe Nupxu, BosMemo, Tro 3T0 BHENE-
Mee CXOACTEO 00BACHAETCA ODIUHOCTHI0 MPOACXOMAIERHNA ¥ TeX U [py-
rux 00BeKToB. .
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B oramume oT HAPKOR, JYHEMMHE KpPATEPAMH HAZMBAIH Te KOAL-
_XieBbi6 TOPH, RA e KOTOPHX BOSBHINAETCH OCTPOKOHOWHAA NOHTPANEL-
HWaA ropKa, HHOHA EMEKIIAR HeCKOALKO BepuraH. Boamoxmo, aro ye-
XOTOpHe H3 JTHX FOPOK — HACTOANINe JYHHHE BYIKAHH, KOTJA-TO

Pac, 80. Teamnus ayansd poxsed (obaacTs - Kparepa Krapmit),

" pechbMa AKTHBHME, 3 HHHO, KAK HPABSAO, C6OA HAYOM He NPOABIAAW-
mpe. [{B0 AyRHHMX KpaTepoB, B OTIAYHEe OT AHA DUPKOB, TOMHEIM NO
Gribaer, a MAOTAR Jaike IOKDPHTO BeIHecTBOM, Goles CBETANM, YoM N0~
BePXHOCTD OOLIYHEIX JYHHEIX MATEPHKOB. .
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Haxonex, xparepoukoM miE népoil ceXSHONOFM HAILIBANH YIAyS-
AGHNA JHAMETPOM B HECKOALKO KWIOMOTPOB H MEHCE C BOTHYTHM
Jimou, - - ' :

Huige ata ycaoreas wnaccHPuUKAnKA NPHaHAHA ycTapeBliell n Bce
AyHEHHe Koasnesmie GopMul peabedar, HeaaBHCHMO OT HX PasMepos,
MMEeHYHT NYHHRIMA Kparepaxiu. B paze paiionos Jlynmw, ocobemuo ma
obpaTeolt ee cropome, mabmopawTca NEHEHHO BHTAHYTHE, Kak O
HAHN3AHHWe HA HEBHAEMYW HNThL HeOOUKH KPATEPOB, HEPeSKO Bad-
WMHO TepexpHBAKOMuX Apyr Apyra. JinmEa TAKHX Oenowex HHOTAR
BECbMA 3HAYATENLHA (MHOTHE COTHH KMIOMETPOB). ' ‘

K nonoxurensnnin, punyrmuan gopuau penseda caeayer orneern
aynube nuxi, X HeMBOTO H OBM XamyTcA H30ANPOBABHHME OCTPO- -
KOHEYHHMH BOPIDHHAMHE, BHIAIOMINMECH HA PABHHHHOM THEe KAKOIo-
HEGYAL AynHOoro Mopd. BmemHocts otmx 00berros ofMapumBA -~ HE
CaMoOM Jiefle ONH HO TAK BHICOKM E OCTPOKOHCUHH, KAKUME BHIIAAAT
¢ 3eman. C

Orpruartensnsle, BorEyTHe (opMu Jynmoro peabeda Bavacrymo
BHELTHEe HAHOMHHAIOT TPSIMMHW B Bucoxmei ramre. IlporamemHocrs

. HeKOTOPWY H3 JAYHRHHX Tpelylil RIMEPACTCHA COTHAMH KRHIOMOTIDOB,
a ray6uma p NIMPEAA — COTHAMEA MeTpoB. Boposdwt, B oramume or
TpemuH, o0Iafal0T MeHee KPYTHMN CKJAOHAMA H (ojee MIIOCKHM JHOM,
Mupuna wx o6bEO N3MEPAETCA HECKOJALKAMH KIIOMeTpaMu, Pasme-
pe 1 $opmul Gopos M Tpemum BechbMa pasHooOpasmel, K pTomy e
Tuny olpasosaHMil cliefyeT OTHeCTH JYHHEBEe dosunn, eme OGogeo
mupoKue, seM (OpOsAL, A TAKIKG XaPaKTePHbe CPABHHTENBEO IJIOC-
- KHM JTHOM. ' ’

CreTnrle Ty4n pacXOMATCH BeepoM ‘He TONLKG or Kparepa Trmxo,
.HO H OT MHOTHX ADPYrHX XyHHBIX Kparepos. Ilpmpona sTmx obpazopa-
nHii Guya, PACKPHITA AHIIL CPEACTBAMH KOCMOHABTHKH, O eM Gymer
PACCKAZANO HITKE. '

Ha nosepxnoctm HekoTopex Mopefi {manpumep, Mopa Hcmocrn)
wpn 6IaroopuATHOM (CBeIIeHHN HaOMIOAAIOTCA MONOrHe, NIKHHES B03-
BHIIeHNA, BMeHyeMbe easamy. Ilpn smauMTenLHOfl NPOTAMOEHOCTIE
BHICOTA BAJIOB HEBEJNKA H BPAR AM npesocxofnr 1—2 KuaoMerpa.

Tanopw riéesnsle (PopME JyHHOre pexaseda, NpeABapETEILHEIM
SHAKOMCTBOM ¢ KOFOPHIMA MEL M 3AKOHYMM TepBRIl YPOR ceneHO-

rpadun.



JYHHBIE I10BYCBI, KAPTHI M ATJIACEI

Ha yporax reorpadHm npHXONMTCA TOAB30BATLCA THOGYCOM,
_atnacoM B Kapramn, Ilpm mayvenrum Jlynw, Toumee, ee Tomorpadmit,
nocobuA aHANOTHYNH,— CYNlecTBYY JYHHB® TA0CYyCH, aTNacH M
kapta, HeGoapiwoii yuebuuill raobyc JIyBH MOMHO.JOCTATE B MAra-
gUNaX HAMADUHX nocolMil fas cpeamelt mkoaw. Jlza o6mero
DpeBAPHTENBRONO 3HAKOMCTBA ¢ JYHHOH HOBEPXHOCTLE) 2TC IOCO-
6ue BnOXHe NOAXOJALIIEe — HA IIKOALEOM NyHHOM raodyce Bu Haii-
AeTe ruaBHefimMe JYHHBE MODRE M KpaTephl, IpHUYeM He TOXbKO HA
BRANMOM ¢ Seman moaymapud Jlyusi, o ® Ha ofpaTHOH ee moxo-
pune., O6paTnTe BHEMANMe HAa HEPABHOMEDHO® pacnpeieleRHne «Ma-
gepuons n ¢Mopeii»: Ha BumKMoM ¢ SemiH moxymapmm JIyEe npe-
obNafaloT . «MOPAS, Ha HeBHIUMOM — é¢cymma», Uem BH3BaEA 3Ta
acHMMOTPHs, TIOKA He SICHO, HO, BO3MOFKHO, B 3TOM KaK-TO 3aMeMAHO
NpRAABIOe KeicTBES JeMAR HAa HAOI eCTeCTREeHHHH CIYTHHK.

JlwGonmrHo yBEAeTh Ha TIcbyce, Tak cKaszars, aEdac, BeKOTOPEE
Kpaesbie Mopa Jlyun, HanpuMep, kaxkymeeca npu uzabmogeRuax
¢ Jeman samanruaEEM  Mope Hpuancop na caMoM pgeae Hmeer
soxpyraywe dopuy. HKerarm, pagom ¢ HAM Bul HafipeTe MaJeHbIioe,.
naoxo paiuMoe ¢ Jemam Mope 3men. Murepecso Taxme ocMOrIpeTs
oKOIONONAPHE 30EK JIyEH, culhHO HCKameHHue (n3-3a HeyRagHoRt
Aana paGmofgatens mpoexmuu) npu unabmopermax ¢ 3emau, Boolmie, -
riaBEAA NEHHOCTE JYEHOTO rAofyca sakIinvaeTcs, HOMANyl, mMeHHO
8 TOM, 9T0 Ha HeM (B oTIHYBe OT AYHHHX KapT) XOpOmIO BHEAHEI
ucrunase GopMu AYHHEEIX ofpasopanmii, . :

Ha aymruom riaofyce HaHeceHa KOOPAHHATIAA CETKA, AHANOTAT-
nag reorpaduieckoir. O¢r AynHoro raoGyca waobpaxkaer och Bpame-
yuna JIyHM, a TOUKH, B KOTOPHX OHA HepeceKkaeT IOBEPXHOCTH A0~
Gyca,— 70 JyHHEe NOAIOCH: CEBEPHELT — HaBepXy, 10/KHH{ — BHH-
ay. Hafinure ma ruodyce IAYEHWII DKBATOP, AYHHHE IapaLienn.
mepuanany, O6paTHTe BHHMaHWe MA WHCHA, YKASAHHEI® Ha 3KBATOpE
B HAUANLUOM MepHAUaHe — 3TO JNYHHBIe, MAM, KaX HX HA3HBAWT,
cesenorpaduIeckue KOOPAHHATEL

- Cenenorpauyeckoii muporoit § massBaeTcA yron MemAy pPamE-
'ycoM, TIpoBefieHHHM N3 DeHTPa JIYHE B FAHAY TOUKY JyHHOH
NOBEPXHOCTH, ¥ ILIOCKOCTHY) JXyHHOTO dKBaropa. K cemepy or susa-
Yopa HHPOTa CIUTAGTCA HONORHTENbHOH, HASHBAGTCH CeBeDHOA M
oGosHagaerca fyksoir N.

3aMeTHM, WT0 CEBeDHEIM HA3HBaeTca mouxymiapde JIyHsr, oGpa-
meanoe k Ilonaproil aseagme. K iory of skBaTopa NIIHPOTA CUHTA-
ercH OTpENaTeNnHON, KKHOA U.ofosHavaeTca Gyksoi S.

Ha 3emne HavaabHLIM MEPHAMAROM CIHTAGTCA TOT, ROTOPHL
npoxomut wepes [pHHBMUCKYI0 aCTPOHOMETECKYI obCepBATOPUIO
(8 Aurnan). Ha Jlyme poas I'pumBmucroii ofcepBaTopEE BHIOXIA-
er neGoxsmiofi nynustli xparep Mécrmmr. A, pacnonomeBRH HouTH
P CAMOM LEHTPe BHAMMOro JYHHOrO AHCKA M XOPOIHO DPASIHIAMBIR
npn xwom ocsemenud, TouHee, BaTaNbHME JSYHHME MepHJEAN
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6xm30r & xpatepy MBCTHEr A, MO TOUHGe NONOMEHE® ITOTO MEPR-

FEAaHA OmpefieNserca cAoKnok Teopmeidt mpmmenun Jlymst
Cenenorpa(;mqemoi IOATOTOR A HASHBACTCA Yrod MeKiy IO~
CHOCTHE) NAYANBLHOrO MEpPHAMAHA M TUIOCKOCTHI0O MePHIWAHA NAHHOIO
NyEKTa AyHEO# mosepxHocts, [loarora cumraerca MOROMKMTeNbHON
8 BOCTOYHOR WACTH AYHHOrO MWCKa, TO ecTh B cropony Mops Kpm-
sucos (ormeuserca Oyxsoi E) m orpmuaressmoll k samagy or Ea-
vaANbHOI0 MEDHAMAHA, TO ocTh B cropony Oxeana Byps (oTMegaerca
Gyxnolt-W),
Takras ' opEeATaRUA BREfeHA CPARHHTENLHO HEAABHO IIGHEBM
Mem;[ynaponnoro acrponoun‘tecxoro cowsa (MACQC). 0 PTOTO
BOCTOYHAS ¥ BANARHAR OPH-

: : . 'GHTARMA H& NYHHOM HNHCKE
_ - : 6pazachk 1m0 OTHOMEHED K
. 7 - 3eMHBIM CTOPOHAM FOPAJOH-

¥ cerofus — Bocroumoe Mo-

Nk
e
-
\
[
i

} = _ Bell - epEOHTAanmW, EuiNe
14 o : 4 OKA3ANOCH HR  BANARKOM
¢ * upaw ayEporo mucxa. Ho-
Bag CHCTeMa OpPHeHTANBH

JIOAOHENI0 CTOPOH FODH3OHTR

B D il , Ha 36MHOM mIape.

: M ot st Tipeaine -ueM mepefiTu
1 v K PpACCMOTDOHNI0 JYEHEX

M ’ o KADT H ATERCOB, mompobyii-
[, : Te EA JyHHOM TH0byce o~

Prc, 81. Cxema mocTpoemma oprorpagmue- PeNedHT:  NpHOIMIKeHHbIe
croll npoeknan noxycdepsl. cefemorpaduuecKae Koopas-

HATH HOCKOJALKHY S3AMETHHIX

ofnexrop {zampnmep, kpatepos Honepmm, Tnxo, laarom u pp.).
JlyRupie Kapri 9acTo BHIOOAHAXNT B oprorpadEveckoi *) mpoek-
nun  (pme. 81). Ona MOTY9AeTCH B TOM CIIYTae, 6CHH IIOCKOCTL

HAPTH NePNeHAMKYAADPHA K IAOCKOCTH HAYAABHOIC IYHHOTO MEpPH-

aAuara, Torpa, onycras M3 MaHHON XyHHON NeTalu NepNeHIHKYISP
Ha IIOCKOCTh JYHHOR KAPTH, MOMKHO AOJNYSHTH H3oOpaykeHHe 2TOMH
- Jeranu ma kapre. Herpymro cooGpasute, uto mpu oprorpaduweckoit
npoeknuy EanfoArmIeMYy NCKAYKeHHIO NOXREPraldTCA KPASBRe SOHE,
HO SATO KAPTA COOYBETCTBYeT TOMY, dTO MW nnm na J‘Iyne
< Seman.
Ylpm nancHeiimeM Ray9eHER 'ronorpadmn Jlyne, wpome nap-r,
UPHAAOMEHEHX K STOR KAHe, MO)XHO BOCHONL30BATHCA «Dororap-
‘ol BENMMOrO HOTyIIAPMA- lem,n COCTABNEGHHON MO PYROBOACTEOM
- 10. H, Jinnckoro m onyGnnkopamuoil B 1987 r., a Tawme «Haprofi

*) Or rﬁeqocaoro WOPTOCH — HPAMOHE, T. ‘e, TIPOERHHA HpPAMOYFokHAA,
222 - ‘
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Jlyaus, uspanmoi B ToM xe rofy BcecomammM acTpoHOMO-reofiesu-
wecknM OOmHecTBOM. OTa HOCAEANAS Kapra cpabieRa NOHCHATENb- -
HBIM TOKCTOM M KATAJAOrOM TFISPHOHIIHX AYHHMX obpasopaEmit ¢
YKQBABHeM HX MOCTOTIONOMKeHHS Ha Kapre (Kcrarm, wsofpameHHO®
P HepeBePHYTOM BHHe, 410 YA0OHO NpE TemecKomEIecKHX HaGmoxe-
i nmg?'%a Kaprsl cHaGReHH KOODHHBATHON ceTkoil, wro obaerwaer
OTHICKAHH® HA Kapre 00LOKTOB, MePeTHCECHHHX B KaTamore.
HKax yme ropopmioch, HepBOe SHBKOMCTEO € JYRERIME MODAMT
MOMKHO OCYLIeCTBHTH, EaGxiojas Jiyay HeBOODYHROHHHM rAa30M HIR
» Gupoxnp, Xora mopa Jlyms nywimle pcero BHAHH B NOXHOAYHHWE,

b

‘Puc. 82. Hemeasnuk cper JIyHH.

‘He MMEET CMHCIa AOKHAATECA HenpeMeHHO aTOH $asH — B JNOOHX
- ppyrux Pasax MOMHO NOCTEHEHHO, INAar 34 IIAIOM M3Yy9YaTh JYHEEE
mopa. Memay mpowis, maluolesie AYHRHHX MOpedl MOMHO BeCTH
H JHeM, SHeJNATILHO B YTPeEHNe Jachl, KOTAa PACCOAHHOP CBEYEHHE
3eMHOE aTMOCEPH MAaA0 3aTYIIEBHIBACT JYRHLIS HETANK,

Bremnanfi kpaif AyHHOr0 ABRCKa HASHBaeYCA sLun(ox, TDAHENA
CBOTNIOH M HeocBemeHHOi dacTH JIyHH — repmunaropox. Ilocaen-
Huit Emeer opMy NONYyIANAHNCA, TPeBPANIAOIIErocs Bo BPeMA nep-
poil 1 nocrepnefi wersepT JIyMM B NOYTH DPAMOJKHeHHEIT OTPE3OK.
Jlo Mepe cueBW JAYHEAHX (a3 TepMHHATODP HepeMeIAeTCA MO JYHHOM
| NOBePXHOCTH, OTEPHBAA NAA HaGNOJaTeNs BCe HOBHe W HOBMO paj-
. oma JIymu, ' ‘ :

TepMEHATOD PASrpAHAYNBACT HOUHYH U AHEBHYK JacTh JYHHOrC ©
pucxa, Ecrecreemno, mosTOMYy, %TO BOIEAIE TepMRHATOpa Bee 0GBLEK-
TH OTOpacHBAlT caMHe JIHHEHE TeHH, H, Hao0opoT, ¢ yHaXeHmeM
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OT TEPMHHATODA TeHH CTAHOBATCA KOPOYe, BANMMOCTL 0GHeKTa yxyn-
WAETCA, UTO CAGNYeT YUNTHBATL HPH TOJAECKONHYECKHX HaGmope-
auax Jlymm,

Pagom ¢ TepMmBaTOpOM B HOYHON wacTH AYHHOrO RHCKA HOPEG-
KO BURHH B TeJECKONl APKHe TOYKH, JTO BePIIMHE TI'Op, OCBRIMeNHME
BOCXORAMHM Wiy saxofamzm Conmies, TOrfa Kax NONHOMHA ITUX
rop HaxopAarcAa B Tenm. Ecau 6m Jlyma mmena copepmenso raafkyio
TOBEPXHOCTb, TepMunarop Gwn Gu Beioy posHuM. Ha camosm neae
9TO HEe TAK, H CHOMHOCTL JYHHOro peaneda orpayraerca Ha dopse
TepMEHATODA —— B Te/eCKON OF BCETAA BLTAAMMT HePOBHHIM,

Hpu mamoit Paze, 0 ecte xorga JIyna ewraafut ¢ Semau yaruM
. CepIAKOM, HepefKO HeBOOPY/KeHHHIl rmaa pasimuaer ciaaloe chewe-
H#¢ HeocBeMeHHOH, HOUHOH YACTE JAYHHOrO RECKS. JT0 ABReHHe HA-
" SHBAWT NEREABHLLE CEETOM JIynn (puc. 82). Oro Bmapamo emaeir,
CPaBHHTeNbLHO APKO OCBeDIADINEH HOYHYIW vacTh JIynw. Bean b ‘wede
Jlyan (8 wem Tenepr ybequiuCE KOCMOHABTHI) SeMis — KpYMHO® u
ApKoe cBeTHIO, M0 miomaxk B 14 pas Goanmee, wem BHAMMELL ¢
Semnu guex Jlysm, Jyname Houm Ha Selule npenpacnm oo eme-
shpextHee «seMHmO» poux Ha Jlyme.

Mu @mauseM BoOGpaXaeMmyl NpPOryaKy Mo leue Ha 'rpe-rnﬁ-
4eTBOPTHIl fieHb NOCKe HMOBONYMUA, KOTAA B SAIARHOR JacTa BOYEP-
uHero Hefa Oymer xopomo BHNeH Y30EBKMI cepn pacrymedl, «Mono-
moit» JIyan. Boopy:uMcH TeleCKONOM, AYHHEIMA KAPTAME N HO3HA-
KOMHMCA ¢ AOCTONPEMEYATOABHOCTAMHE MOMOROH JIyEe. A garem no-
CTOTeBHO ¢ ypemwuenneM (assl IepefX HaMu OTKPOBTCA YAMBRTENL-
HBI® KAPTHHE COCO[HEro MHpa, Ille yie MoGHBAN 4enoBex u rie B
OynyieM NMOABATCH NOCTOAHHEIE HAayIHBIE c-rammn i nooe:uenna.

B




HNEASAKHA MOJIONOM JIVHEL

IlocToancTBO ysopa TOMHEIX NateR Ha auke JIymst yme B Apes-
. Hoerr olparmno Ha cefR BEEMAHHE U JACTABIIO CIENATH BHBON, YTO

JIyua Bcerga ofpamema x 3emae omuoii cropomoit. Mmawe ropops,

nepuon obpamenua Jlymum soxpyr 3emmn (27,3 cyrox) pasem mpo-

AONKHTEALEOCTH AYHEHX CYTOK, TO €CTh tepmoAy epamenma Jlyust

BOKDYT oo BooOpazkasMmoit ocu. IIpuumna proro arra sarmmTaeres,
no-paaEMoMy, B npuausmoll ssomonmm Jlymn. IlogoGmo ToMy max

Jlyma pHamBaer EA 3eMie MPEAHBH, TAKKE CYIECTBYT 43eMHEIO)

npunaed Ba Jlyme, Ec¢th, KOEeYBO, CYINOCTBOHHO® PAsiANTHe B OTHX

aaxennax, Ilpunmews Ha Jemye malaofawTca Ee FOABKC B FHAPO-

ciepe u armocdepe, 20 B B TRepHOM TeNre maaHeTH. Tak, BaIpuMep,

KaAE0 CYTRH TOX HOTAME MocKpHYel mpoleraeT TpepAas NPUNHE-
HAA BoIga Bricoroll 30 cum, Jlyma, no-swauMoMy, umKorfa He obaama-

Ia croxp-anbo saMetrHON atmocdepoli m rugpocdepofi. Ho «Tepnsier

OpHINBE, KOPOMREBHEe Jemieil, Ha Helk Beerfla CyUleCTBOBANM,

B 1o ppemena, vorma cytkm Ha Jlyme 6nimm xopote ee nepmopa 06-

PAamioHHA BOKPYT JeMawd, TBepHKe IPHAMBHEIS BOAHEIL, Tpoberas mHo

nopepxuocTR JIyHN, MefleHHO, HO HOYKIOHHO, TOPMOSHAR BPAINOHES

sameil coyrasme. Mpa HpRIHBHLX rop6a (Ha ofpanienmor r Semito

H IIPOTHBONONOAHOM Hmonyuapum JIYHH) Hrpanmm poin cBoeoGpasmeix

€TOPMOSHEIX KOZONOK®., JTa HX POJIb CBEXACHE K HYXI0 JNUIL TOTRA,

rorfa Jlyaa TOAHOCTHE ¢€SATOPMOBHAACHP, TO €CTh NPUWIABHEE IOp-

OB HepecTanu mMepeMeMIATHCA IO XyEHOHE mopepxmocTH. Bor B TAKOM

43ATOPMOREHHOM» COCTOSHWE YeJOBSTeCTBO M sacTano JIysy, |
H JIMOI: KOCMOHABTHKA HOSBONENA YBUROYTH OGPATHYIO CTOpOHY Ea-

Iero eCTeCTBOHHOLO GIYTHHRA.

Hapncosamnas xaprmma tpefyer YTOMHOHEA, MOCHe KOTOPOIG MEI
¥ NPHECTYIRM XK EsydYenwio moxopod JIymsl. Ecam ropopats crporo,
10 JIyHa AOMOHCTPHPYOT 3eMHOMY HAGHOIATEN0 He IOJOBHHY CROGH
HOBEPXHOCTH, & HECKONEKO GOabmyw wacth, Ona xar GH coerxa
4IOKAYHBASTCA» B MBYX HANPABMOHHAX H HDPH BTOM 3eMuHOMY Habmio-
AATOND HEMHOr0 NPHOTKPHBAGTCA T0 OfHA, TO KPYras TACTH HORH-
mamvoro nomymapus JIyEn, 10 ARNeHHe~MOAYIHAO HABBAHNO SUGPI-
yuu {or Aarnucxoro librare - packauwpars) m B GyxBanpHOM Tepe-
BOZle 03MAYACT EMEHEO <IHoKa1mpamues. KEecTs HecKoTbRo mpasER
imlpanun, EIA, TOYHee, HECKORXLKO pasHOBMAHOCTeH imbpammm, '

ubpayus no Ooscore. Oma BHsBaHA TeM, 4WTO Bpamenme JIyuu
BOKPYT OCH COBOPINAETCA TOYTH DABHOMEPHO, TOTJa AR olpamenue
Jyan Boxpyr 3emmu comepmaerca {mo sTopoMy sakory Henzepa)
nepasnomepno. Ma-za atoro Jlyma mepaommueckE NpHOTKPHBAET TO
BOCTOMHYIO, 10 3aNAFHYI0 9acTh OOPATHOTO CBOPTO HOMymapusa. Max-
CHMaNbHOE BHaYeHNe JUGpAUNE N0 AONroTe cocTapiaser (B Ty mam
APYTYIO CTOpony) 7°45', - ‘ :

Jubpayus no wupore. Ilmocrocts HOro BKBATOPA HARNOHEHA
K IJIOCKOCTE SKIMOTHRA mox yraoxm 1°.5, & yrox mexmay aymmodl
opbutol u skmanreKoll Grmson k 5°. B pesymsrare HARNOH XYEHOTO,

.5 ®, aurea; ' ' 225



aKBATOpA K AyhHo# opbmre Gausox x 6°.5. Ilo srofi mpmumne, obpa- -
1MaAck BOXpYr 3emam, Jlyna HepHONUMYeCKE ¢INOBOPAYABAETY K BAM
To I;RHHH, TO cesepuklit cBoi NONIOC H TOTOMY HAM YACTHMHO NpPH-
tm{gmamcs OKOACTIONAPHHE 30U HeBEAMMOro moxymapas Jlyms,
Jlabpanua no mmpoTe HECKOXBKO ycTynaer Jubpammm mQ IOATOTS
u pocraraer =6°41°, : o ,
Tepassarruecras aubpayuz. Ips ppamenunm 3emmu wmabiioma-
ToNb TEPeMEIAeTCA B NPOCTPABCTBO Ha THCAYH KMXOMETPOB W IO
sTofi mpUYAHe MOKET HECKONBKO «BANIAMMBATLY B HMeBMIEMOE DOXY-
miapue JIyEH B TeM camuiM naGmopars ¢ Semma Gonee 50% myHmok
nosepxuocTy. ' Ilapansaxruvueckas. Ju6panus Heseauka H COCTABIA-
er mpumepro 1°. - . ‘ : _ L
TowmocTH pajs CTOHMT YHIOMAEYTH omIe o gusiuecrol subpayu.
Ecam mepsile TPH PASHOBEAHOCTE IuOpalyd BHSBAHM, B CYIIHOCTH,
reeMeTpPHICCKEM NpUIHRAMA (M3MOHEHWEM PAcHONOREBHS HAGNI- .
HaTeaa IO OTHOWEmMIo K Jiyme), To ¢mamueckain auépanus mopoHe-
‘ HA HEKOTOpO#H, MpaBia, He3HATATENHHOH, HEPABHOMEPHOCTLI BpaIe-
nng Jlynm BokpyT ocx. 3Ta EepABEOMEPHOUTSH OGBACHAGTCA TOM, 9TO
Jlyud me mmeer cTporoi mapoofpasuoii gopuMsl, a crerxa BHTRHYTHE
» nampannenns k Jemne, ¢[loxauusasmwas JIynM, HasuBaeMue ¢n-
sugeckoli nuGpanuefi, Kpafie HesHAMHTEABEHI. 1 COCTABIAWT BCEro '
HeCKOIBKO MEHYT AYTH. M Bce sKe Giaromapa BceM deTspeM auGpa-
AN seMEON HaGMOlaTexb BMANT He NOAOBRHY, a oxoxo 60% aysm-
HO# HOBEPXHOCTH. S
. B mnpommxoM Bexke N0 HAGNIONCHHAM ¢RPAEBBIX o6pasoBanmi ' Ha
JAYHHOM ANCKe HEKOTOpHe acTPOHOMH HMranancs, ¢ele IpelcTasuTh
remioTerEYecKait 06auKk ofparmoi cropomm JIyHn. B maxoii-ro mepe
ux Merop mamoMuEAR Merof HioBbe, MOBBOMANIIENA N0 HECKONLKHM
HOCTAM HCKOMAOMEIX JKUBOTHHX TPeACTABHTH ceGe premrEmit o6AMK
ApepEEx obmrareneil. 3emnm. B ormomennr Jlywsl, Kaxk MH Temeps
. yGepmaBCh, 9TOT MOTOR B IeAOM OKA3AJCA HOYRAYHEIM, XOTA OTAENIb-
UEe NpeACcKA3ANEA INOMYINIHCh JOCTATOTHO (AMaREMH K HCTHHE.
Tak, s nonyaapHoli xorma-To Momorpagum o Jiyme ¥). @pamma yr-
BOPKEASTCA, YO <Ha sajHel cropome JIymu, moaajiW ee ceBepo-BO-
CTOYHOTO Kpas, cepepsee momca Mopell, Haxomures OGIIHPHAA, CBET-
xan, Goraras KparepaMM BOSBHIIEHHOCTh, COBePIIOHHO JHIICHHAS
. Mopein*). . ' ‘
Hame smaxoMcTso ¢ Molofoil JIymolt mu maumem ¢ o63opa Kpa-
eBMX 80H, pacloAomenmmx BGimsn aymEoro mumGa, IIpopsurascs
or ¢epeproro morwoca Jlynn (cu. Ilpuuoenme VIII) mpons mmmba
K 10Ty, ME Ta CAMOM KpaK JIyHHOrO NECKA Hpe[e BCero BCTpeua-
CM BHTHEYTYK TOMHY® moaocky — Mope I'ymGoxpara (I na pac. 78)..
Bro Mope mMeer (opMy ciierka BHITHHYTOrO 0Baja, €ro cpeRunii
nomepeunnr mopaara 200 xu. Huywo dopuy umeer Kpaeroe Mope,
NafieRo yxofsmiee B -Hepnammoe mnoxymapme. Jymst Xora, HAK K

Mope TI'ymoapara, 0HO K&YKETCA BOMHOMY gabmogaTexio yseHbkok

_ %) ®pans I0. Jysa— M.: 1923, c. 109,
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noxnockoil, #a aymmom raofyce supmo, uro Kpaesoe Mope mueer
BeChbMa HEUPAaBRIbHYI (GOPMY ¢ MHOOYECAGHHLIMYM ¢BANUBAMHY M
.HanGoiLMAR ero momepeYHHK Gamaox kx 400 kM. Chemywimee k ory
2a Kpaesum Mopen aymrmoe Mope CmuTa mo miomamu upeBocxomar
Mope Kpaeroe u- s 10:KEO YacTR MMeer Ha cBOoeM JHe ABA KPYIHBIX
KpaTepa, TT0 XOpOII0 BMAHO Ha AyHHOM riaolyce. Haromen, IOmumoo
Ope "m0 TWOMANH MNPEBOCXONHT BCe NPERHAYIING MODA BMECTE
saArHe, Ero nmo yceamo kpynmmMu kparepamu, a ¢opma cosceM
. He HIBHAA, ' - .

Ha camoMm Bepxmem Kpawo, mam, TowHee, Ha BepxHeM pore (mpn
HAGMONeHER B TenecKom) Mofoxoi JIyHM npm mocTaTowHe GOABMOM
VBCANIOHEN MOKHO 3aMOTHTL HepdpEOCTH NEMGa. D10 camam BECO-
Rag ropEas nens Ba JIyme, MoayYammas HapMeHOBaHM® rop Jlei-
mua. Heroropue u3 BepmmE aTBX rop, GIHSKEX K 10KHOMY IOAK-
¢y, BaAHMAKTCE BBepx nmoury Ha 10 kM. Opma u3 HEuX, caMasm BECO-
Kag, mpE mcex dasax JIymm mocrosmEo ocmeitaercs Comxmmes. Dra
BHCOTARINAM NYEHAH ropa HOKX HEKAK He Haspaga. Bumo Gk, sepo-’
ATHO, YMeCTHO W CHPABeNIHBO HApeaTh ee mukom Ilmoakomckoro—
BOIMKOTO OCHOBONONOMREMKA KOCMOHABTHKH. ECIH BCOOMEETH, 4TO
no pgmamerpy JlyEa DOMTE BueTBepo Memime SemaH, IPHXOTHTCA

| NpUBHATH, YT0 JYHHAR TOBEPXHOCTH OTHOCHTOILHO Tropasgo Goiee
HEPOBHAA, YeM S6MEAA, ' : ' '

Hurepecre Habmonars Hpaepste 30EM  JIYEM EeORHOKDATHO,

SaTAAZHBAS OPH 5TOM T0 B Gonnmel, 10 B MeBnmelf crememM B He-
pEEMoe moxymapre JIyem. Tipa takax maGaopeEmax JNyHERH rxo-
6yc oco0OHHO NONE3tH — N0 HOMY MOMEHO. YCTAHOBATH, RakHe ol/ber-
TH  HOBHAEMOTO HoXymapia JIyHEH BpeMéHHO OKASHIBAIOTCH B 30HC
BHINMOCTH 86MHOIO Balaogareas. ) . )

PaceMoTpEM Temeps B Temeckonm o0mym naHOpaMy JXVHHOTO
cepua,. 'masmoe, uwro Gpocaerca B riasa,— o0GMIES KpaTepos, BTHX
xapaKTepHelimuyx, Baufonee pPacHPOCTPAHEHHEHX POPM TYHHOTO poNkh-

efa. Co Bpemen I'anmaena u Ko Hamux xuels AOMIM HHKOrEA HO Hpe-
KPAIABOINECA CHOPH © TPOMCXOJRACHER KOABNEBHX JAYHHHX FOp,
Yenmexa KOCMORABTHKH, NORAXyll, TMmML 00OCTPHAR 9TY NHCKYCCHIO,
. BuABMAOCH, YTO H& BCeX YDOBHAX H NpH Bcex Maclarafax «xparep-
HOCTEP — Xaparrepreiiman wepra xyRecil morepxuocTy, Ecan B kpyn-
uelimue coBpeMeHHHe TedeCKOUH HA HoBepxHocTE JlyHwm paanmqanm-

ME HKpaTephl DONePOTHEKCOM B COTEH MeTPOR, TO KOCMHIECKHE ABTO- | '

MATH § KOCMOHABTH, mocernsmue JIyHy, ' ofHapyRELA ReNHKOe MHO-
JKeCTBO MEAKMX H MeJbIaiinEX RPaTepoB ¢ MONePEeTHHKAMHE B MeTPH
m pae cagTEMerpu. (O0mee YMCNO BeeX NYHHHX KPATOPOR HEMCUHC~
AMMO BOANKO, BO BPAN M@ BCO OHA AMEIOT oblNee OPOECXO/RAeHHE,

Ecrp nBe rEmOTEésH O HPORCXO:ACHWH  TYHEMX Kparepon, Omna
H3 HHX, YCUOBHO MMEHYeMAasd <¢MeTeopuTmoiis, moiaraer, uwro Gous-
muBcreo (ecau He BCE) AIYHEMX KpaTepoR ofpasosanioch HpH; mame-
gnn Ea JIyny mereopmros. Ilo seMEOMY ONMTY MEI 3HaeM, 9TO0, Heil-
CTBATEAREO, YHAD KPYIEOrO METCODHTA 0 BeMHYID MOBEPXHOCTH .NPH-
BoquT K o0pasoBaHMK) TAK HAJLIBAEMOTO. BSPHIBHOTO MeTEODUTHOTO
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rparepa (pme. 83). Ilpm cropocTs COYRAPeHHA B HOCKOUBKO KHAO-.
MeTPOR B CexyEAY (E PuIe) MoTeopET BepHBaerca B GyKBamnbHOM
cMEicie 9roro caopa. Ilpm ymape KpHCTalNEuecKas PemIeTKa TBOP-
FOTO MeTeODETHOTO TOIA,PASPYHIACTCA M MONOKYNH METeOPHTa, YKo
- B CBARAHONE APYr ¢ APYroM, HATIOMAHAKT MONORYJIH CHALHO CiKa-~
.+ yoro rasa. Taxol «rasopufi CIycTOK», eCTECTBEHHO, CTPOMHTCH PAC~
SIRPETECA M $TO DACIIEpPeHRe Npomcxoxut Bspusoobpasmo. Iloncwm-
TaHO, YTO NPH CKOPOCTH COYMADSHER B 4 KM/C B3pHEB IIONYIACTCA

Pne. 3, ApmaoHCKHR uera&pm‘ui-xpateﬁ._

TAKMM JKe MONIHHIM, KAK ocaAHl GH BROPBAJIOCH PABHOS MOTEOPHTY IO
Macce KOANYeCTBO TpEHHTpoToayoda. Ilpm Goabmeli cropocT
COYAApeHNA BHAeNeHWe BHOPTEM .IpPpH B3PHBe YBEIHIMBAaeTCA
B JeCATKH pas. : . -

3a mocnenmee BpeMA B pasTMuEMX pafiomax Sewmnm RalinpEK
KEDYOHHE METeop © KpaTepu, B 00 pasmepaM m mo gopme Eamo-
. MHBalON[Ee HeKOTOPHE M3 KpaTepor JIymsl, : : .

CropoHHHKHE ¢«BYRKAHNYECKOH» TMHOTEaH OGWIHO YKAasMBaKT HA
© gambfepsl. JlwGONHTHO, Wr0 [PA . BOBEUKHOBEERH KaXbJePH
o6pasyerca KOTJIOBAHA ¢ KPYTHM BajloM H POBHHM JHOM, HRIOMHHA-
' Pmas JyEBKE <qupkrs, Ecam BEyTpE keXbgepm obpasyercA HOBHH
BYNKAH, O HANOMHRAET NEHTPANLHYH) TOPKY JAYHHHX KpaTepos
H aHAlOTHS ¢ JYHHMM pemsedoM cragHoBETCE eme Goumee
noxsoli {puc. 84), )

B BacToamee BpeMs CHOOP MeMAY CTOpOBHEHKAME Tofi M npyroft
FHIIOTesH KoTepaa cMuca. Oxasanoch, 10 B (OPMHPOBANEE JYEHO-
ro peibed)a NPUHEMANE YYACTHe KAK BHEINHEe, TAK H BHYTPOHHH®
daxropn. BepoaTHO, MeAKMe M MeAbYAfiIIRe KPATEPH BMEIOT MeTe«
OpUTHRO® NPOMCXOMOEKe, KPyNHEe KpaTepH (KaK NMpaBHio) — ¢BYiFe
rammweckoer. llocHefHee CNOBO MLl IOCTABMIAH ‘B KABWIKA HE CIy~
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" a-amo COBepIMEEHG DOBHOS,, Jmmennoe', F%l
. HeHTpaIsHOL - FOpKW. 3470 pacnoaomeH- g_ -

>

~ ofpasosanust BEoro taAma, Bmyrpa Iep- - 3

 cThLIH, OOpA30BAB BA KpaTepa.

" neHHbIX BadoR, Ilo-BMpmMoOMY, EaBepie-

‘Kaunu, U3 E¥x THDERHM Spcren, ®pank-

o
qaiino — y HAC TOKA' mnmnb Her ynepennoc-rn, -ﬂ'o BCO AN xo'm

6ul _ HeRoTOpHe JeRTpaiiLHEe rOpKE AYHHEMY KpaTepus — Gpiamne
HIA faKe BHHeMARe gelicTBywmume BYAKSHBL, C npyroii cropomi,

-opuupoBamite wombuesodt rops na Jlyne® HE' OOAAATONBHO NOXOWE’
A8 BOIAUKHOBERUO SEMHBIX RAIL/EP — 34eCh ‘oka AMmb ects obmue -
AHANIOrHH H' HET KONWUCCTROHNOH. MMM Odite xopomo. ofocHOBARHOI

KavecTeeaHol Teopuu. Bupowesm, aynuwii Mip rasr B cebe muome-
CTBO 3JaTAJIOK ﬁ, MR eme, [IO-BH]!I!IIOH}', me{m oT llpﬂBHJfbHOI‘O
ROEEMARESR BeX 00cTOATEALCT®, cuOCOh-

CTBYOIAX HOPMEPOBALIIO COBPEMERHOTO ' - ol ;,9'

‘anxa JiyHm, - g
. O6paTaM. Temeps Hame BuMMaBEFe Wa - [

. HOKOTOpHe HamGonee. mpHEMEOBATENLHRO
_ xpareps, Uyts iowenee Mepa ['ynbonsa-, ?& é

Ta- BUfIH KPyNEME syEHwil Kparep Bu- ‘
nmymoH, Iloniepeusii ero ‘6amsor k 100 K, < “ﬁ-

uble JOHOO . ORANMHONA HEBA JYHHBIX .
KpaTepa, Amac H Tepryaéc; uoppowo- .. ( T’;
TEYCCKY TIPOACTABIALT  ¢0G0® JYRHHE -').‘__ s 2
KyJdeca BajHo dameolpasEoe mepao, ok--
py#eHHOe PasOpPOCAHNLIMH BOKpPYT AYH-
KaMi, CTOTDh ke XOPOMO COXPANHBINNMY-
cfl, KAK M 9TO Mepao. Buoxme BO3MOMK-
HO, WTO H3 STHX IKOPJ B AYHOK U3BEpra- -
naCch XABA B KPASl JAEOBOTO coaepa» aa-

Bayrpu xpatepa Ariac BuAnH Be-
CHOILKO cBéAmX 'HOGOXRMBX KpaTepos-
NYHOK, OpepuaucTHe rpeSHM moiysaronm-

HHA JXABH nponcxonm afiechb REOjE0-
KpaTHO. ’

B rophc'roﬁ oﬁJlac'rn, pacnonoxesHoi
10T0-B0CTOUHEE TePeYHCIGRHBIX KPATEPOS, -
palifure KPATEPH C. NOHTPAILHEIMO Yop-.

Puc. 84 oﬁl‘ioméibnaremnmo
CT&ITNn JOBAHHAH Halh~
nug, Temmn, Hmeomen. U3 kparepon ¢ _ izpu,

poBHHIM JHOM Hanbojee npAMenaTenen
Faycc, pacnoXoykeHHul BOIMau KRpag AYHHOLO Iulcl{a Ero nonepe-

ApK npessimaer 130 xx. . _
" K wory or Mopa Kpusucos (puc, 85) ma npam Mopa Hxopgopa-
pas (mym Haobunma) ofpamaer Ha cefsa BEHAMARAG KPYNHLE Kpa-

1ep Jlaarpen (nonepe‘lm 160 xM) ¢ uenTpampmOit TopKoil BBICOTOMN
900 M. Eme rpymmee rparepma Bempemnn, Heranmit u Oypueprii,

. BMeCTe ¢ JIanrpenou oppagyninge NenoYry KONLLEBHX AYHHLIX TOp,
' ‘ . B 229



PasTHSHMHX Aake B Moaesodt GumEoxab. Benmenun u Ilerassmil HMeiwor
» nmomepessmke 136 xM, PypHepmii HECKOABKO MEHLIN® —419 M.
Ban nocaensero mocTaraer muicorr 3500 a. Ho sre xpareps cTonb
BeAUKH, YT0 H3 HX UEHTPA YBAJIeTh KOXbIeBOHd BAX HEBOSMOMHO —

Puc. 85. Mope ana_ncpli H erd ORPecTHOCTIL

AANENOCT, rOpusoETa Ha JiyHe Hs-38 CPABHNTENDHO. gonpmoli nc-
KPHBJCHHOCTH €6 IOBSPXHOCTH COCTABIAET BCero 2,5 KM (na 3em-
do —48 gm), TostoMy CHAARHOS OTHOCHTCSA HE TOABKO K MOIO-
. MMECKHM JNYHUKEIM KPATOPaM, BO K K KOJLIGBHM TOPAM CpPeHHX
pasimepos. Ilpn Goubmiom yBeJHYeHAR BHYTPH Benpeauna @ Ha €ro
BaTIafHOM HADY/RHOM CKIOH® MOKHO DASHHIHTL HECKONLKO TpenTHH,
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nponnﬁalim HeOALINEMY; HO MEOTOTHCJHSHMEIME epiawn. Bpap

. AM MOMHO COMHBATBCH, 4TO 0GPasoBaNme TAKOrO PONa TPOIIEH, DTHX

PasnoMoB AYHHOH KOPHl, CBASAEC ¢ BYARAHHYOCKEMH NPOLECCAME.
PaccMoTpHM BHEMATEABHO €ING OIHH KpYWHHE JyHHUWHE KDaTep
ancen, naxogamuiica cepepo-socrogmee dyprepEs B ogeHn ropi-
croit, pemempennoll xkpatepamu mectHocrMm. OOpasopaEne 2TO 3aMe-
HaTeNLHEO HPEAAe BCOro paskepamm — nonepeussk fllamcena 204 wu!
UGparute pHAMAHNe Ha CIOMEYI CTPYKTYDY AHA Kparepa, Ha Kpa-
TepH, CopMUPOBABIIHECH TAM, .FAle ROTAA-TO, TIO-BHIAMMOMY Ohin Apen-~

" nu# Bax /Hamcema. HapTuma ora xapaxrepHa fam MBmorux paitonoe

Jiymm, roe MH BAAMM, KAK Ha BAXY KPYNHOTO RPATEDa BOIHEKIE
MeHbIlIne, ¢OADASHTHHES, KAX HX EAJHBAWT, KpaTepw — obpasopa~.
unA, aasefoMo Gosee Mononnie; weM ocmOBHOR. xpynwmii Kparep. Bm
Moxere B OrpecTHOCTRX JHamcems maltTe ReMano momoSENMX HDpmMe-
pos. OHn CBHAETENLCTBYIOT 0 DASHOM BO3PACT® PABAMIEMX JYRHEX

. ofpasosannii, ¢ DocTemeHHOM (OPMHDOBAHNE COBPEMEHHOrO JHKA
~ Jlyns, npouecce, pacTAHyBmIeMCA Ha MUANMAPAH Nér. 3gauur, ;A

Jiyme ecrb 00pasoBaEEA MOMOAKIS, CTADHE i OYeHH JAPEBHEE N BDPAN
JH MOKHO COMHOBATHCH, ITO SBOMNIONMA EYHHOH 1OBEPXHOCTH OTHIOZD
HQ saBepOIEJach B MPOIGAOM, HO NPONOIKASTCA B NOHWHE,

" Nasecrunit cosercknit mecaemoparexn JIynst A, B. XaGaxon pas-
AuqdaeT cne,nymmne IIeCTH NEPHOROB B DBONIOLHH uonepxnocm o
-Jigum *): - '

1, Hepoonamwua Hepwoz, mrna Jlyna Gmxa NMOKPWTA MepBo-
GurHO# Kopoit ¢ Gyrpmcroli wam rpeGumcTolt. mosepxmocrso. Haxa- -
HUX KONBIEBEIX rop B Ty mopy Ra Jlyme me 6mmo. Burtes mowxer,-
JEINL OTNEABHES, MANICHHME KPATePOB YI&CTRE NYHEHX ¢MATépd-
KOB» COXPAHENH KAKEE-TO CIeAHN [ePBOHATANLHOrO HWepHOma. -

2, [pesnefiwuli nepEof, NOCAeXOBABIINI 84 NEePBORAURILEEIM,
GBI HePHOAOM AKTHBHOIO' npa'repooﬁpaaonannn 8a CUOT riABHHM
006pasoM SHYTPOHNEX, ¢PHJOTEHHEIX® cui. Or 9TOr¢ mepHONA CIEAM
Ta1oKe, NO-BUAMMOMY, E6 COXPANNIHCH, Bm's MoOmer, Jmmb ¢go-
cTOHTATHIE» wpalt Axrafickns rop coc'rom u3 TNONYPASPYMIOHHKIX -
ApesHeHIIEX MYHHHX KpParepos, :

3 ,Z(pcanuﬁ AR asralickull MepHOA XAPAHTEPOH ONYCKAHMeM
SHAYRTENLHNX YYACTKOB JYHHOH KODH, CONPOBONABMIEXCA O0HIL~
HEMH H3AHABHAMA OaBH. B sTOY nepaoA - dhopuurposanncs HpeBHHS.
«iopay JIyHK, HHHe NOYTH NOANOCTHI0 HCYSSHYBRMHe. ANTalcRmi
xpober, DACTIONIO;KeHEBH HA MATOPHKE, BOIMOKHO, . KOTHA-TO ORIA
Geperom ApeBHEr0 MOpA, NCUESHYSIIETO B CIeAYIOMHIl HOpROX,

4, CpeOnudi, unu nrosemeescruil nepmoN, KOrAa CHOBA, KAk M B
ppeeHelimul NepHON, HAYAJZOCE HHTEHCHBHOe KpaTepoobpasopamme,
conpOBOMRNABIIESCA HCTIeIHPBeHMeM JPeBHEX JYHHMX Mopeit. Ja
CTAPHX HONLIEBEIX rOp, BOBHEKIMIEX B TY SOOXY, OCTAJICA KpaTep

Ilromemefi, a Tawie pAA nonysarouuennux napoit RpaTGDOB. )

‘) HonpoGuee cu. B Ku.: Xa6a KOB A. B. 06 ocHOBHEX BONpOCAX’ EeT0-
PEE paspoTug JEyEW.— M. l‘eorpadrrns. 1549 .
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8. Hoewtdt, unw oweancruti NepRON OTMEUoH HOBKIME 'TPAHRAOA-
- BRMH ONYCKaHUAMH JYHHOU ‘KOPEL, 2aTomnenmeN Aapoll GONpmMMHCTSR
BOBHHKNIHX 0 ITOrd KpaTepoe H, HaKoHek, (OpMHpoPaEHeM coBpe-
MEeHIIOr0 NofAcs MYHHLX Mopeli co 3HAROMEME HAM OYEPTAHHAMH.

6. Howeitiluft un4 KonepHUKGHCKUH TEPHON XAPAKTEPOH HOBHIM
DOABACHHEM KpaTepoB Ha noBepxHocTH Mopell. Ha arux Momometx,

B - O . : : BB x

Prc. 86, Kapra saicor m nosmwenuit wa NYHAOR (MOBOPXHOCTH.

OTJIHTHO  COXPAHNBIINXCA KPATEPOR ¢ NX peanu perhedoM H. pacxo-
ASINMMHCA PARMARBHO OT HHX CHETARMH AyuaM@ NamGONee nMpaMe-
warenen xparep Iomepmmk, Haxopammiica Ba moBepxmEOCTH
Mopa Ho:xnei. o - : N
Hepnoananoct™s B opomonEn JIyns CBA38HA, KAK CYETAET
A, B. Xa6axos, ¢ wyxbcauueil JyRBEOTO MAapa, ¢ er0 NEPHONHYCCKHM
pacmmpennaeM R cikataeM. B smoxm pacmmpernns posEMKRMT Kpa- .
TepH, B BHOXH CKATHA — HUSMEHHOCTH MOpell, aainTHe NyHHWA
€COKOM» — JIaBOBBIMHM MaNHAREAMM, EcrecTBenno, 410 CaTHaA n pace

232




. f : :
HIIpeniR TPHBONHAH K PACTPECKHBAHHIO NYHHO! KOPH — OTCIOAA TO
ofuane tTpeume B Gopoan, KoTopse ME HaGIOAaeM HA TMOBEPXHOCTH
uamero cuyruuxa. Tounee, Tpemuan u° 6oposnu, STH PASNOMM OT-
KpPBHLTOro mna, BOSHHKANE TPU PACHINPOHHAX - Jiyau, Ilpn ee me
CHATHAM Ha NOBEPXHOCTH Mopel oﬁpaaonmannc:. BANHL K :muu.
70 OCTh PANOME 3AKPHTOrG. TATA, '
" .B mdcrosmee Bpems . rumoreaa A. B. XaGakosa o nynwammxr
AYHHOIO MMAapa GOMLIIBHCTBOM CeleHONOroB CUMTABTCA yerapesmedt,
HO ero NOPHOJHAALEA HCTOPHH JAYHHOIO peabeda NPHHATA K B C0B-
peMenHoil cenesorpadmn. -

Ha pme. 86 noxasan conpenennnﬁ pe:me(b nnnnuoro nonymapﬁs-

_ Jlymbi. 3pech mer Meaxux perajyeit (kparepos, Goposg m T. L), &

TipeficTaBeHa B LieNOM MABOPAMA BOSBHIHOHHOCTeHl M HE3MeRHOCTEH

Ha Jlyme. Jrofi Kaprofl yMTATeNh CMOMET BOCHIONB3OBATHCA H . »
IanxbHeliileM, Ea BCOX ITAMAX Or0 3HAKOMOTEA.C JIyHOH,

B mnmmeil, cepepHO uacTH AYHHOrO AHCKA Ha HOBEPXHOCTH 9a- .
ctuurp Bummmoro. Mopa Xomonma eupexawres Bakel. OHE OTANYRO
NPOCMATPUBARTCS U HA MOBEPXHOCTH Mopa Kpuancos n Mopa IIno-
ROpoIEi, : ;

. Ha pasmomon ompm-oro THEIA BECHMA nmepecna Ilomma Peiira,
pacnonomennaa B-10KHOK YacTH AyHAOTO Apcka. OHA TAHETCH HOYTH
c.iora Ha cepep, focrEras B anumy 150 xm. Illnpmma noammst B
cpemeM Gnmaxa k 20—25 xm, xora nbumsm kparepa Pefita sra fo-
AUHA CY/KAGTCR, YCTYNAR MECTO KparepHoMmy Bany. JlofonwrHO, 9TO
Monmna Peiita Nepecexaerca cepmell momepewnnx py6nos — raxske
PasiQMOB FYHHON KODH, HO BOBHUKIMNX NO3Ke NOAMHEH, .

_ M3 nojysaronfeHusx Jasofi spaTepos MHTepecHM Kpatep I'epr-
mep 8 Mope Xosonma, kpatep Jlemomne B Mope Hcemocrm, nparep

Jarepp. 8 Mdpe Hexrapa. UwraTemwo mpemocrasistercA HHTEpecHAA

\sanaua—omcna'rb CHAYAJA HA KapTe, a 3aTeM W Ha moxomgolt Jywe
fipyTHe IONY3ATOINEGHHHe ¥ JACTHYHRO pAPYNMICHHAE AYHBHHE Kpa-
TOPH — BAIIANHOE CBHAETeALCTRO (YPHRIX KATAKIHSMOB, KOTAA-TO
npougxopmsmux Ra nopepxmocTH Jlymer,
~Ha nosepxnocrn Mops Ilmomopopmsa ecrs npa neﬁonmmx, HpAM-
KHYBOIRX ODPYT K APYry Kparepa-Oamamema Meccre A B Meccse B.
Hx nomepeunuxn e npesocxofiar 13 rM, Ho or Kparepa Meccre A
10 HOBEPXHOCTH MOPA THHOTCA _CBeRAMET ayu pammok 217 kM.
Bremue oH HAHOMHHAET XBOCT KOMOTH HMH Iy4 Hpo/KeKTopa =,
' HeCOMHEHHO, 0o0pasonaH BemiecTBoM, BHGpomenmsiM ma Meccse A.

. Heratn cHazarh, NeralbHbe HCCHACNOBAHHA HTOre HOOOHIHOTO Rpa--

© Tepa NOKA3akN|, 170 wKeplor KpaTepa Mecche A HampapieHO He BEP-
THKANBHO BBEPX;, & HOROGHO MepAy DYIIKA, HAKIOHHO X FOPHIONTY..
- Nomanyli, B 8TOM cCAy9Iae CBETIOe BelUecTso Morao O6mers JEIIB
. WSBOPTHYTO B3 AYHHHX HeAp — NPH NARCHHH MOTEODHTA K €ro mo-
ClIeAywImeM BapuBe BROPOC IYHHOTD TPYHTA TUPOHCXOAHA OH BO BCe
CTOPOER NpHMepHO pasBHOMeépHO., O  rparepax-Gumsmenax Meccobe
cyUlecTByeT, oMHpEAA JETepaTypa. JIPH DASHEIX YCAOBHAX OCBe-
UieHHA OHH BHAHE HNO-DasHOMY H_ROArce spema Muorme nabmona-
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. Tefn GMAH yBepeuM, 4To
HMSMEHORHAX NYHHOrO peiabeda, npokcxopamex GYKBaasHO HY raasax.
Ha camou fiese B oroif WInINSun HOBHHHE Rrpa CBeTA. '

Mu sakoHu9MM 3ZHAKOMCTBO ¢ ROCTONPHMETATONLHOCTAME MONO-

“poit Jlypn moppobarty oboapemmem Mops Kpmamcos (cm. puc. 85).

B cymuecrn, 510 xyHHOe Mope nmaMerpom oxomo 600 xm, ¢ OKpYF- .

a0l Gropmoit, oSpuBHCTHME GeperaMy B POBUMM, 9YTH-IYTH 36)EHO-
BATHM . JAHOM MOQ/KHO CUHTATL OY6Hb KPYHHLIM JIYRHMEM KpATepOM.
Bo BeakoM ciayvae MOPGONOIHYECKH OHO CXOHO € YA® SHAKOMBIMM

HaM kparepaMu JlaurpemoM ity BeRjeNEAOM; OTIMWAACH OT HEX

amnp Goasmumu pasmepamu. Baoaw sceli mpaGpemsnok nmaun Mopa
Hpuagcos BHAMM 9aCTHYEC paspymeHHLE, HNOAY3ATONACHENE RPeB-
HAG KpaTep N €cThb JAHHBE, CBRASTONLCTBYIOIING O TOM, YTO NOX
anoM Mopa Kpuaucor norpeGen apessmii xparepnnidt pexned.

Mope Kpuaucos, kak B 9yTh MeHbIDee, HO NOXO/Kee HA Bero

Mope Hexrapa, nmorna masmBanT kKpatepasmm mopamu. Hexoropme

HOCHOTOBATE/H CHINOHUN CYHTATE 'KPATOPHRIMM JAJKE TAKHE OFPOM-
uKe ayause mops, kak Mope femocty u Mope Hompeit. B wakoii
Mepe 910 ofobmenne COOTBOTCTRYeT [eliCTBATONBHOCTH, MOKAMET
Oyaymee. : ' .

® JANHOM CIyuUSe POYb HUET O PeANLHHX -



HA IOBEPXHOCTH TOJIYMECALA

--Yepes. meneam mociae HOBOKIYHER HacTymaeT ¢asa nopsoll wersep-
TH, KOrAA ~MOUONol -moAyMeCal ¢ PAHHEro PeYepA K ‘MOYTE RO
TOAYHOYN CTAHOBHTCH BechMa yRoSHMIM ofnexrToM nax Babmonenui.
TepMaBaTOp [eANT NONOZAM BEAWMEIN  ACK Jiyuua ® B cOARGTROM
OCEOIGHEE OTKPWBAWOTCH HOBLS, BOCHMA HEHTSDecHS 06XaCTE £OCOA-
Ofpatam npexne Boero pHHMANHe Ha oxpyraoe Mope Hcmocrn,
_msuqmno,'n?nnmem KAK y#Ke TOBOPHIIOCH, K HCAY ‘KPATep-
. . uwx.moepel (pme. 87), Ilpaspa, oxpy:ammue ero ropusie ofmaetn
+ " He .06pasy®T CIIOMIEOTO KONBOA — PACCMOTPHTe HA KAPTe 4HpoNH--.
. s5» w8 Mopn fcmoctm 3 cocepnme Mope Cnowolicrena m Osepo -
. . ~Cuosupenui.. ¥l BCe-TAKM HEKOTOPOE CXOACTBO ¢ HCHONMICHEM Kpa- "
. repos ¥ Mops ficmocrn, GesycaonEQ, ecTs. . - .
Hponserascsy eponp Géperos Mops Fflemocrw, mat perpermm He-
Mado- noxysaronnennsx (xparep Ilocmaemmil) mam Nowrk satommen- —
Bux (xpavep Jlemomse) apesnmx -Komsneofpasmmix rop. W mapsay-
¢ 9THM B W)KHOHK Uacr® Mops, Ha rpasume ¢ Mopem CnoxoficTsus,
BEIeHACTCA coelt DpewpscHON' COXPAEHOCTHID MOMONON -KpaTep

TR -»y,rrp-lnfqv-'-_.-.:.i.-?,’-_qu-w‘uw
3 R LA S

et ARl L

““Xapaxrepsas ocoSemrocts Mopa flcmocte — ofuaEe MIOTHYTHX
BAl0B, YCOHBAWIINX €r0 NLOBEPXHOCTH., - T0, WTO MHOTHe W3 HEX
MB0THYTH RapanneibEe Oepera, BPAX JH SBAASTCA. CAydaftERIM,
. . KaR. He cayuaimo m 10, wro pax xparepop (Becceas,.Jlwrep u Apy-

‘ rEe} pacmonomen Kax pas Ha paxax, Kax aumnu pasnomos, Xors u
. *:cRpurThle, BANW TPEZETABAANT cofoft Te Mecra NyRHOE KOPH, B Ko-.
_TODPHX, BOSMOIKHO, BHXON A8B ¢ O0pasoBANMEN BYNKAHOB 3JHAW-
Teanno oferven N0 CPDABROHHID ¢ OKpYIRamOmIed MECTHOCTRIO. .

. - 'Hamopepxaocrn Mopa ficrocrn ects neb joft kparep Jimimei,

" ¢_ROTOPMM CBRBaHA SarajouEas ucropad.. OunrTEwe Halmoparenn
:  nepeolt noNOBMHMM.. mponuiore meka (Jlopuam, Mepnep m Rpyrme)

HEOHOKPATRO ommcxbamu xpartep Jimmmell, Rax PuyGosmii, Jora W

meGoanmoli kparep momepewmmkom 8 xu. B 4868 r. 1O, DMlaspr,

naGmomamumit JAyny » Adusax, ko BceobmenMy yAHRIOHHIO SAfBAN,
uro Kpatep Jlumueit mcwes, a Ha ero mecye mmpmeerc Gexoe, ofma-

K00Gpaamoe NATHO, B KOTOPOM IOSHKe OTKPUIE COBCEM KPOXOTREIT
.. Kparep. ‘910 OATEO, RaK YTRepKpan Iluear, B6AESH TePMHRATOPA
§ CTABOBHTCS TOUTH HOSSMOTHBIN. . _ , o

‘CooSmenue. Ilumpyra RusBaNO Cemcanmmounyw mymaxy. Omna yen-
JENaCH TOX cmycr#, Korjia.Mennep cHoBa yBmfmes kpatep Jimmmeit
» mpemEex ero pupe. JIwGomurao, wro B 1903 r. Guae maiifena cTa-
‘paf SADPHCOBKA $TOr0 Kpatepa, clenammas eme » 1788 r. xysommm-
xou-mpodeccuonaxor [, Peccesos; Ha KoTopoll 3arafovHME Kparep .
BHTAANAT TAKEM Ko OeabiM NATHOM, KaRHM ere yaumel ll{:nm
TOITH BOCOMb NecaTmaermit cuycra. B rom we 1903 r. B. Huaxrepear
ony6anxosan gororpaduveckuii arnac JIyHH, B NPEMETANHAX K KO-
TOPOMY YTSOPIKRACTCH, UTO AMAMETP. CBOTION0 ILITHA YMEHBIIAETCH
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- . L / ) - ,
BO BPOMA BHCOKOre nojaomensn Cosnna Wax ropusoHTOM JI_}THH-II
YBeHUHBACTCA BO BPeMH AYUNKX 3aTMeH. T .

Peannun nn Bee oT4 Ramencunn? Bmspass am oy PasIHHEIMT

yoaosmAMR ochemenusa TOR MecTHOCTH, rue Haxomurca Jlmmmedl, -

Puc, 87. Mope Acmocru 1 ero oxpecrmocTH.
° i

HIE B OTOM MECTO COBEPHIAITCA KaKHe-TO AKTHBHEO, HO NOKA -'1‘19-
nouAtue HaMu npoHeccw? Ha o1y sompock cerojfiA eme He Hail-

JAeHRE OKOBUATEALHBI® OTBETHI. )
B Mope CooroiicTBEA, OTARYHO BUAMMOM BO BpeMA NEPROS ueT

EOpTH _(pn_q. 88), M saMevaenm B mentpe HoaypaspymeHHBE KpaTep
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Jlanom 3 pacxonmnn‘eca or wero panw, H cmopa, HapARY © MOINO~

AuM EpatepoM Mackesaiin, Mope CooxdiicTsHa XpaHET Ha CBOeH
NoBEPXHOCTH, ocobenio nﬁaman Geperon, MBOTOSHCICHANE PYHHH —
HOXY3ATONAEHBEe, Pa3PyHIeRHHoE ApeBHNE KpaTephl, HHOFNA COXpa-
HHBHINECA JHIIL B BHJAG, MONYROJNEH. B npoamse, coepmEAIOmMeM

 Pac. 88, Jlyma B d:asé nepeoit gerseprs (nsoﬁpamenne'nepenepn'yroe)’;"

Mope Cnoxoﬁcnnn ¢ Mopem Hen-rapa, awGonuTen mnpounﬁ nonyd
‘wpyrasdl paj, okpymammmnii kparep Toppuueann. ~

- Mope ITapos Bmecre ¢ 3aausom Llemrpamemnns, pacnoaomennoe
pOnnsa  repuumaropa, dGmagaer  ocobo NpEMeIATeNALRON CHCTeMO

. PasiOMOB, N3 KOTOPHIX NpeKAe BCero oﬁpa'nm BRUMAHMG HA OrpoM-

MY TPOMUHY ApHAged. -
10mnee . kpaTepa I0mmit Heaapb T4 TPeIIEEA paeceme:p B 1MA-

-']'.IOTHOM HanpanIoEHN MATePHKOBNI MACCHP, & 3ATEM NPOROMKAETCH

uo auy Mopa ITapos. Ilpasde Tpemmen Apmajeit ® mapanaeasso eff
ua ane Mopa Ilapos Bujem Apyroii mcnoamHCKul DA3NOM-TPeHIAES
Turer ¢ opHOEMeHHNM Kparepou mocepenude. B xpypuie Temecxo-

) ' R (2



UK ¥ B2 CHHMKAX, DONMYMeHHMX ¢ HCKYCCTBORHNX CNyTHBKOB JIYHS,
BHEOHL NPHEMEYaTOAbHS NOAPOGHOCTH: AMO 06eAX TPOI{HE YCOAHO
MEOJKeCTBOM MOAKHX KpPATepOB, ImpEYeM » rTpemume Iurun ux Goan-
me, oM B TpemumEe Apnanei. JinEma ofemx TpemmE BechbMa sHY-
muredsEa — Apuagei mmeer » aamuy oxono 200 xu, Tpemmma I'm-
TEH AMHIL HOMEOIHEM KOopove. .

Ecax 66 Ml ORA38XHCH Ma nonepxmm Jysn, Tpemusa I'mrum .
npepcrina -GH HAM, RKAK JAAHHO® YIEAbe ¢ OOPWBHCTHME KPAamMHu.

" Boponku xpaTepos, ycemsaommx AHO TPeIHMH, [0 AMaMETDy He-
CHONBHO MPEBOCXORAT ¢e HiHpEEY. Bokpyr 9THX Kpatepos saMeTH
TYMaHHEC OPeOJIH, HO-BHAMMOMY, CAofs BeillecTas,’ EBBEPAReHHOTO
H8 Kpartepod, ARANOTHYHOS CTPOCHHe HMeeT Apmaped, <

U6e Tpemusn 00PASOBATHCH B PesyIbTATE PACTPECKEBARMA TYE-
Ho# xopul, BosBURIIES PasAOMLi CTHMYJHDOBANE BYARAHEYSCKYIO Of-
TOALHOCTH, W BHOAL Tpemns, mHaling cefe ymoGmu muxox HapyXY,
nanepr:mcl. AYHDAA XaBa, 00PA30BAB WMDY STOM MENKHE KPameps. -

Hecxoasko muolt nEempult obmux mMeior pPasioMs B OKpPeCTHO-
_cTAX Kpatepa Tpmcmexep: | B wmBok. wapte Mopa
Hapos, Cau - xpatep meGoAEmON m .25 KM);- Exeomml Bni-
COKY® WeHTPAILHY® ropry. Jlepee .Tpnemnepa BHEER YKHe W
_rayGoREe TPOIIMEL, 3Mech, KAK W B NPYTHX MOCTAX JYHHOTO MEDA,
ATHEA TPOIIUH HPEROCXONET HX MNPHAHY. B COTHH pas. Ilomepewmait
paspes Tpemium okomo TpucHeKKepa KIMBOBHAHEIX — oTH TpemiH-
MH y3KH, rayGORE u TARYTCH B ROMHY Ma MEOTHE NECATEH KAZOMET-
pos. To, Tro. rpemuwun Tpmcuexxepa He ‘DapaRReiEN TPEIERAM
Aprapefi u Turan, €BHACTEILCTRYET 0 TOM, WTO pmaﬁmem xynsaoft
KOPH NIPOHCXONENG B PASHIX HAUDABJORHAX. -

Ilo Geperam Mopa Ilapos’ ofpamanr Ba o6 nmanne TPH .
XOpONt0 COXPAHHBIIMXCA = MONOANX kKpatepa Mamwmmit (amamerp
40 x), Bomuopirs (mmaserp 44 xu) u Arpunna (mue'rp 40 xm),
€ WOTKO BHPAKEHHEMH LNOHTPAILENME TOPRaMHE,

B iw:xnoii, pepxrell (mpr mabmopenuax B refocxom) wacTE Mo-
NORKOTO uecm, Ha .oGIEpHOA MavepEEORON TepPRTQiNE, yoegnHoit
OTPOMHEIM MHOMECTBOM Kparepos, HAHSKO K TePMHEATODY BEIeA-

" IOTCA. APe KCHONEACKEe KoAbHeoOpasHHe ropﬂ—-npa'repn AmGa-
vermmit @ Fumnapx.

Tionepeunrx nepsoro ua mmx Gmusok r 120 xm. OGpamaer ma
ce6a  BHEMaHHe OveME CIOKHAR CTPYRTYpa Bada AanGarerans.
Ha HeM MHOrO «DADASMTHHIX® RpATEPOB, 0OPasOBABIIMXCA TOZHe
soro, xak cdopuuposarcs AmsGarermmfi. Bupmo, wro sror paiion
Jlyam GBta KOTOA-TO O%eHE AKTHBHKM — H B BYARAHNTIOCKOM ® B
TeKTOHEYGCKOM OTHOMICHHAX, - ,

MeBee MOmEEIM B CJIOMKHEEM BAJOM oﬁnanaer xpa'rep Tunnapx
* {mmamerp 190 xM), Ho ®m 9YOT B&N yCeAH ¢NADAIRTHHMEY Kpare-
pamu (2 TOM uYHCNe M TAKHMH KPyUHBIMH, Rak kparep Fasnedr mu-
amorpoM 29 xM), s Ba aue I'momapxa, BRApPAXY € HONY32TOMACHHBIM
KparepoM Pmmen (mmamerp 37 xm), maned Moxomod, eme He moj-
.peprEyemmiica paspymennw wparep loppoxc (guamerp 30 k).
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.Ha' noGepewse Mops Herrapa mus 3a gsa o mepeoi werseprn
ofpamaer Ea cefd PHEMAEHE IONOYKA ES Tpex !egmmx Kpare-

~ pop — Teodun (mmamerp. 99 xn), Kapuun (mmamerp 85 xu) m Kara-

paBa (zmamerp 102 xu), Ipempme mcero OGpocaercn B ruasa mwbo-
nuitnaa perans: xparep Teodua obpasomajcs mwMo noame HpPATEpA
: . ' )

Puc, 89. fépa'roim Teodnn, -ﬁhpmm u Hataprua.

" . Kmpuaa —-san Teodmaa paspywus pasee cymecrnonaiumﬁ BAN |

Ruepuana, Osanasmuili no ¢opme rparep HKarapama ysroit ropuosm- -
Boii coepunen ¢ Kapoanom (pac. 8§9). .
Kpatep Karapuna amoSonmiren Tem, wro B 3ToM pafione Jiymud
COXPSHHINCh NPUIHAKH MUOroKpaTHnx uasepieiuit, Ha mame Ha-<
TADHIIK BUAHH «NapasHTHEe» Kpareps, & Ha giue Karapumsl, npm .
‘#aGAOAeAMAX B EPYNHES TENOCKONM, yAserca pasnmunTs 14 memy- .

L 'SATOIIEHHKX KPATEPOB PRIEOTO BOZPACTA.

Ilemourm xparepos, mnopgobmme Teoduay, Kupuary u Kara-

pHEe, Aanexo Be pefxocTs Ha Jlyme. B ropmol crpame, mpocrapanw-

meficn K 0Ty OT aTHX Kparépos, Ha(monaTess saifer memaxo
: 239



ouens “caoRENX Gopu peaveda u cpemE BUX HMemoUHM A3 MHOTHX
‘Kparepos, Buammo, xorpa-ro smech ByAKARHUOCKHS NPONECCH OTIH-

- wanmck 0coboli MOMLIO M nepuonsl BYSKAHTYECKOH H TeXTOHHYeCLKOil
. AKTEBHOCTH CMOHAMNCH IePUONAMHE OTHOCHTeNLHOTD BATHIOLA.

Ha nyano#fi xapre npsmo man Karapamo#i (x rory or aroro
Eparepa) . BHIHEeTCH JpeépHe#INas ropEas uemb Agrail, BoaokHO,
- KOTMa-T0 GWBmAR BHCOKEM G6operoM MABRHM-JARNO HCIEATYBINETO
mopa, Heworopme #s mepmmm -ayHHOrO AfiTAA” BMEOT BHCOTY
3900 u. JImGonHTHO, 9TO KOG TePMHEHATOD BPOXORET wepes Axtait,
nocaeanuit - o6pasyer Goapmoli ceersmElicn BHCTYN, BEAUMEL NasKe
HeBoOpy:meHEMIM raasoM. Torga semmomy maGzmaarexm: JIyEa ma-
UNOMHHEET ¢UPOPHUAL ¢ HOCOM?, A POrA MECANA ~ KOAMAK W GODOTKY .
~ KnoyHa. He stuM s 0GCTOATONBLCTBOM MOMEO OBBACHHTS .CTADEN-
HE© €¢0%e/I0BeYSEHKOY n305pAReHEA JYRHOIO. COpHA?

Crpyrrypa AsrafickEX Iop cymeCTBeHHO OTAHYASTCH OF CTpoe-

HHA JPYrEX JYHENX TOpHHX Nemeil, Dt rops cocrofr Rax Gm us
BATOB HONYPASPYIIEBHKIX KPATEPOB K WOTOMY ajech mabioparenn
HO YBUIRT 96THO BMpa:KeRHOr xpefra. Tozewo = gmw, xorma aym-
uplt Asrait Gamsox K TepMmHATOpY, 970r padom Jyiix ‘mpencraer
GeMHOMY HAGMONATENI0 KAK HEKAH BOIBWINORHOCTH, - -
- Jlymmwmit  Amrait, pacrasyemidica s mamdy ma 450 ry,— oo
paiion ApeBHEHIINMX JNYHAHHX [OPOX, COXPAHMBINHX, OWITL MOIKeT,
B cebe ciaeAs! panmedt mcropmm mynmoro mupa. C srolk Tourm spe-
HEA B ANA KOCMOHABTOR, B [IJXH NYHHWX ABTOMATOB .@mgﬁgunﬁ xpe-
Ger npencranaser ocofull mETepec, - . - T I N

Bosepamascs B ¢eBepHYW, $HEMEOIY WACTS AyRioro ucxa,
ofpaTHM BEHMaHMe He NBA KPYMEHX IYBHIX Kpavepa — Apucro-
rens (nmamerp 85 xm) m- Enmorc (amamerp 84 i), O6a omm pac-
nonoseHst ®a 10kHOM Gepery Mopa Xosema. -~ - - '

Ha rpammme Maps flcmocrs. pacuonostents ape  repume nemm —

Bankanw ¥ Anewsmnw. BDankanur unagze HHOPRA HA3HBAT TOPHOI
nenso 'emyc. 1o — pApesneiiman momoca, ropueTOR CYmM, cHIBHO
paspymieNHaA BpeMexes. Or npemsedf, KoraAssTo MaNoH ropmoit
WemH OCTANECH OTAEASHEO WIONNPOBAHHHE, CrARKCHNLIO M HEBH- -
© QOKHe rpefHHE,
- Concem unoil ofmux mmelor NyHENe AnemEREMEH. DTo MomOxasm,”
€aMaA MOMHAA HA BHAMMOM noxymapuu JIyust ropmas wens. B nep-
" BYI0 WeTBEPTL OHA NPHOTKPHBAETCA NUIIL YACTHUHO H OTHeALOKE,
- mamfonee BHICOKME BEPIINHKW ANeHHEH, ocBemenHuie CoxHIEM, BHI-
CTYNAIOT  APKAMH TouKaMm B TeMEOH wactm Jlyam, Ilosromy ¢
moApodrOre onmcapuA AneHHHH NenecoolpasE0 HAYATH CHEAYIOILYIO
TAaBy, NMOCBAMENHYI0 Helissxas mapactawomell Jyes,




- HAPACTAIO]]],_A_ﬁ JYHA

- Coyera oamn-aARa AuA mocde nepsoit weTseprm maGmmopartemo Jiy»
16 5O BCOM CBOEM BeFHKONENHH OTKPHIBAGTCA CAMAd, HORANyl, npu-
MEYATEeNLHAR TOPHAS IeNb — AGHNHHW. DTa ropHas rpaga oraiM-
jiger oro-3amaaHyw oxpanmy orpomsore Mopa [losmedi, cpenmuit
rionepevHHAK Kovoporo Ghwsox # 1200 kM. Boammma, mMeHyeMas
‘Mopey [lompeil, oxua uo camsix rayGoxux ma Jlyme. B Bocroumoit
'08 YoxoBEEe ray6mum. (N0 OTHOmeNMO K CPeAHOMY YPOPHK AYHHOK
. nonepxnoe-rn) npesumaier 1200 M, a B mamoi nonmno Mopa
. Homneit omit Bxpoe Goxbire, 5
' Anenpens — OTANYHO COXPAUHERITEECH H, TO-BEAEMOMY, MOIOMHIO -
xymubie Topul. Hexoropuie s2 epmun avoro xpefTa gocTefamT B BLi-
cory 5—0 Thicsu Merpos, Cemepo-samaannii cxion Anemmmm, o6pa-
MeHHHI] K Mopwﬂomgeﬁ OTHOCHTOALHO KPYT. 34T0 WOro-BOCTOMHEI
cxaon aroll ropHoir menw, ofpamennufi Kk Mopio Hapon ] Mopm He-.
HOCTH, 3HAUUTeALHO BoNce NOKAT 4 DIMPOK,

I0xnait oRomeunocTs, ADenunn ynmpaercs B upa-rep Sparoc([ml,
mmamerpoM B0 kM. Ha cepepe AmeHBMHM CTAaHOBATCH HESKUMM.-
MostiEo TakKe SaMOTHTH WONOPEUHHE DABTOMH B AYHEHX ANeHHM-
max. Omi 0coGeHHO XOPOIIG BHANL B paloHe Samusa Sfos. '
: Craount Anennns, ofpamennwe x Mopax [lapos u -flemoern, na-
' noMUBAamT ROBTPHOPCH, KOTOPEHIMH HHOTAA yKpenianT spaEuA. Oru
ofporu, cyna mo Beemy, Ooxee apemmme, ueM obpuismermli Geper Mo-
pa Honei (pme. 90}, Bpan am sommo COMHEBATHCA, MTO CAMO JTO
MOpe ® HOTo-BOCTOUHH OSpmBuCTHI ero Geper BOSHHIIE B pesyib~
“TATE PO3KOT0 ONYCKEHHA TOI0 YUAaCTKA JNYHiOH .NOBEPXHOCTH, KOTO- -
poe xuu Hume nMenyem Mopem Jompeii. Uro kacaercs momepewnmx
JUHUE PAsNOMOB, TO OHH 3aMETHH He TONBKO HA TOPHOM KpAme, HO

¥ Ha sceil Teppuropus Mopa Rompeii:
- K cesepy or tiponasa, coenmumomero Mope flcmocrn ¢ Mopem
Joxpeil, AUAROETCA HeBHICORaA H Rak OH pacnmomennan ropuan .
.. nems, nassapman Teseimem Kapkasom. Hamo admerwts, wto wror
JTHAHBCKHE ACTPOHOM HABMBAX JYHABE OODLEKTH -He BCOrma yRauHo.
Tak, vampesep, aynumit Kepkas Goibme noxodm Ha 3eMHEHS AmeH-
mmu, a AyEENO ADenEREMW WA seuHoli Hankaa, Ho B xomue xonuos

B llepeune EH3BAHRI Aeranedl Aynmore peaneda ecTh -MHOTO YCJAOB-
HOCTell, UrHOPADYIOINMX (rInvecKylo cYmHOcTh 06BeKTa (mocraTou«
HO BCIOMHHMTH O NYHHHX €MOPAX¥, He COAEP:KAMINX HE KANAH BOJb).

Ha xysuoii mosepxmocty HapKas cay:Rar mpopoiskenteM Anen-
uun. B cropony Mopa [loskneili ero yerynn OTHOCATeNBHO KPYTH,
. & B UPOTHBONOKOMHOM HANDABNEHHE CKMoHs Hapkasa Tek sKe nora-
TH, KAK H 3aTaJIHBIO CKNOHS AnexEuE, B ornwume or mocaepmmx,
Hapraz He ofpasyer CHIOMIHON ropnoi nena, Om pacmajpaerca ma
pn;:: OTNeABHEX GyrpoB, Koe-Iie HCNEINPEHEHX KpaTepaMu. -

IOmnuuiit Geper Mopr J[lompedn mpencrapaser colofi EH3KYwW, -
. cnomuoﬁyrpucrym FOpEYI0 o0JMacTh, Clerka MOPHOIADIIYIOCH B CTO-
pouy sroro Mmopa. Oma HasuBaercs A;muaun Caman pHcoras

18 ©. . Jurems . . . .24



. B HAX clefi B BuAe rayGoxoli monmHHL,

-

- BepmimEa AmLI tMonﬁnaaf Bueer pucory 3600 x. HamGogeo samewa-

TéaLubl 06beKT B 9ToM paiiome Jlymh — mmporas‘m HpoTMReHHAT
Aoauma AXNEN, EQNOMEHAKINAS HCOOMMHCKEE NHOpes WEM mPAM Xa
xure Jlymuw. Ona mpopesaer annmufickmli ropusit uaéeus or Mops
Hompelt no Mopa Xomoja i ¢ flaBHEX BpeMoH UDEBIGKAeT K cele

P, 90. Mope Jompell @ oxafiuaxwomse ero ropusie xpefrul (maoSpansemmuo
) ‘ nepeRepEYTINE). : :

' pEmMan@e meciexosaremel JIymm. "He!:o'ropuo Hs - RuX -libejmo'nara- :

AN, YTO B BTOM MeCTe JIYAW ROIJIA-TO {CKOABIHYA? 110 €0 NOBEPX-.
gocTE XpynmEmi Mereopur, O empopesan» ayHune AIBIH, OCTABHB

Ora HAMBHAA THIOTESA COTOfEA MOMKET DACOMATPEBATHCH “NEIIE
‘mam Kyphes, Hssecrno, uto cropocth coymapesna meteopmros o JIy-
moli Ho MOHLNI® BOCKONBKEX KEIOMETPOB B CeKYHAY: ITpe Tanoi
42 ' ' _ )




: cxopocrw (Bop xexum Gu yrmoum k momepxmoctn Jyum om mp na-
* . RAA) MOTROPHT DIPH yAApe © JYHEYIO LOBOPXHGCTD obpasyer Kparep, .
- & WO NPOTAKOEHYI FOPHY® RNONHHY. - - < .
Homana Asm — YRIMYEOS TOXTORNUYECKOS -o6pasosanme, 'Oma wot-
. TH npaMoNumeiina u TAHOTCA B AARBY Ha 165 RKM (upm IMPHES OT
; .9 Ao 15 xuiomerpon). B cropony Mopz Xomona oma samerso CymRa-
ercel, & HanGOAbINeH MEPUME KOCTHraeT B TOANI® TOPHOTO MACCHEBA,
A0 ROAMEN -CPABHETENRHO POBHOR, HaDOMHHAIINEe DYCIO NKAHANS.
OfparaTe: puAMaRNe HA MAPAIGMUSM B OVEDPTAHHAX OGOHX Geperos
(> . RONMER — BTOT..PAKT CEHNGTOABCTBYET O. TOM, uTO Korga-ro. Sopra -

| ROMMEN AXET CONPENACAXNCH BIIOTHYW, § 8ATEM, NPH DACTPOCKH-

BANEN ZYEHOE ROpLL, pasomaecs.  Jfuo ke oﬁpap_onanmegicx‘nomn
 Goumo saTonisssn AaBoff,” Mpommrmed WS coceAnmx Mopeil. Miiaue ro-

EOpAl, IO HPAPONS B HPOHCXOMNERNId AOMHEA ANLE. HonobHa Tpemu-
" naM u Gopo3gaM, ‘¢ KOTODEINE MKl ¥iKe BCTPeTaRiNch -B ApyIRx patio-
. Hax JyEHOro Mupa. Herarm ' cxaears, yaxme nomepeumme .Tpempmmut
. .eCTh KB aMbmuiickoft nommme, SR .o

- Cesepnoe mobepermre Mopa Hompmedi ofipasyer ropami maccas
- 1Opa, Ha ROTOPOM PACHONOKEHN. HEOKONLKG ‘RPYINEKX KPaTEpoB (Mo-
' MepTIOH, . EER, Qyxo, Hlapn, Maiipait) & ‘MBoKecTro, MoxKEX. .
. Ilpnuewareiisaoit: fexaasio ‘o1oro yudcrsa Hymn ABaAeTcN. ofmmp-
uri 3axee Papyra:c msicasn Jlanuac o Copaxmag, - ot
. He 1peSyércn ity “cnémspuncton ~— SpxeHonorow; wrobil » Ba-
. mBe Panyre yeumorpers “ApeBEmi HCHONEECKuk Kparep, ' mOXysaTom-
. JMeHHHIL TeM BEIUeCTROM, M3 KOTOPOTO CQETORT morepxEOSTE Mops
- Nompedk. Ipu srom ‘saronrenmun - acTh  Baga Guaa pazpyimena o,
ONYCTUBIEROE, 4ITOHYIA). BITOM NABOBOM' MOPS, KOTOPOR,: 3acTHE,
. NPeBPARTANGCH: R4YeK B rBEpRo0 amo-Mopa [omne: Homanyihi, mu-
. .rae ma Jlyse. um; Be HafigeM 661pmux no Maemrabiif. crepos rpan-
* AMOSHHX HSIMARME XABM M9 AYHEHX HeNp. Jrta NaBOBLie ' MOTOKM
. KOTZAB-“T0 ‘SANNRN B_HOSYR HONEOETRIO . ﬁ R3PYMUIN npeBRRY pexned
. Ba sananwos Gepery Mops- Romtued. Cobe PEHEC TOBOPR, B Gepera
. 8peck ‘moura Her, a Mope Momueft caupacreas o caMuin obmEpHEIM
- TeMHEM_ HATHOM Ba yucke JIyHw— Oxeanom Byps. Jlmfme iommas
. oxpanna Mopn Jllowmzeli obpamiena HeBmcOKod B mMuorobyrpacroi

BOIBMINOHHOCTEI0, BMeHYemod Hapmaram, . .
"Kapmarir cocTapaamwT caMmyio BHCOKY® dYacTs KOTA-TO CYINecT-
© BOBABINEro gfleCh OOMMPHOTO @ IIOCKOTO NPEBHETO HArOPEA, UACTHY~
© O DABPYAIeHEOTO H SAIHTOTO AABOBHIMHE mMoToKaMmm. Taxmu olpasos,.
W8I, Boerounme Gepera Mopa Mlompedt pricokn m oSpssmer. G co-
. Bepa w ¢ wra Gepera Gonee HA3KM B oTAOrW, a’Ha Samaje ONH MOYTH
BOBCS OTCYTCTBYIOT, o :
.+ Ha nae‘Mopsn Hompelt pacnonoikens meMaito HHTEPeCHHX 06Bex-
. vop.- IIpu yneusmx ycaomusx ocsemenns specs BOAHK DpOTMHeR- -
~ BHe Baasl, Boobme NOBTOpAKMES 0YepTAHHA 6eperos. Kar m apyrue
- ofpasopanus nogoSuoro pona, Baar Mopa [oxpek mosmmmmm, mo--
BEIMOMY, -IOPR C/RATMH OCTHBAWIeH IaBH, KoTopanm obpasopana
. Mopckoe zEo. Ha sToM nme ects meGoapmme ropauie xpefru (mampm-
. 46> I. ' ] . ) . 243
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Mep, b cepepHoli uacTn wmops ropw Temepud w Tlpamolt XpeGer),
A TalKe OTOEAbHBE H3CMMpoBaHHBe THKH —ropa Iluwomropa Hlu-
vor (pmc. 91). Dru nura npemcraBasAT coboli BHCORRe, ¢ MBPOKRHM
OCHOBAHHEM, YTeCH, HIONHPOBARHO BOIBHINALUIMECH HAN ONHOOOpas-
moir papumuoit Mopa Hlowneii. Bscota ropu [laxo Gandwa & 3 M,
npuMepao Tax ke spcoxa  ropa Iluron. Yx sepmmEn nokpaTH

hY

Pac. 91. Topa Tarom (oTMeveia TTPETROE). MWrpuxosolf nuaHefi woMoueH Fo-
puacHT Ans HAGALwAaTeNA, HAXOIAMEroCH Aa BepIliHe arofl rope.

KAKMM-TO CBOTAMM BemiecTsoM K, oceemensuie ConmieM, OHW Ka-
myicn cumomumz. Hafo sdmernts, Wr0 [IWHHME Y3KUe ToHMW, OT-
6pacusaense ropamn Iluton m Ilrko, mHornza coanawt A0MACE Bme-
waTeHAe 06 OCTPOKOHEYHOCTH BTEX Kemommmckax yrecos, Ha camon
Jeae KOCMOHABTY, CTOAIeMY HA AYHHOH HOBEPXHOCTH DAMOM C 9Ti-
M TODAMH, OHH HOKA3ANHCE OHl He OCTPOKOHeUHHME FODHLEIMH BOp-
mPHAMHA, 8 CKOpee, SONMBUIMME XONMAMH -— BeAb Topa Huron, Hampa-
, TPA BHCOTe OKOXO 2 KM WMEeT OCHOBAHMNO TONOPEUHMKOM
:?8 gmaomerpos. Ilogo6mmii mpodmin mMenT 1 JIpYrue A3OARPO-
PAHHHE B KAKYU(AeCS OCTPOKOHOUHBIMA JYHHLO rOpH. ’
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¢ - Topwt Temepmd COCTOAT WS OTREABHHX ITAKOB, TMOKOGHKX ropam
* Tlago ® Ilmron. MHuorpa ragkme DEKH cIUIAYEBAKTCA B CIJIONINES

TOpHKe TeNH, HPHMepoM Koropolk momer caymmrh IIpmuoit XpeGer.

E Senazmee Anermum map pasumsolt Mopa [omnedt nossmmaerca
Y. tpolkKa KPYNHNX KpPATepOB — Apxamen, Apscrmun, Aptomur. CaMud
E xpynsnuli us Bax Apxumen (nmamerp 73 kM), EMenmEl oueHE poB-
;. HOo pEO, J[BQ OCTANBHME KOXBNEBHe ropu ApueTEin (juaMerp
> 51- kM) B Aprommr (mmamerp 36 xM) oGHSAANT HepOBEHM JNHOM
.- ¥ XOPOINO' COXPARMBITEMHCE N¢HTDANLHLIME TODKAME, Bryrpemmme
' CKIOHMH BCeX Tpex KOALNEOGDABHMX rop oOpHBECTE, BHeIIHHe IO~
" paspo Gozee OTNOrE, 9TO, KAK, BOPOATHO, SAMETHA WHTATEAL HBIA-
;- ercs XapaxTepRoOl 4epToll MOUTH BCOX AYHHKMX KONLHEOGPASEHX TOP.
: Ilposepsre BTO YTBOpIKReHHe Ha HPEMEPAX APYTHX mﬁmpon {Tamo-
. xapmc, -JlamGepr, 3finep), pacnozomenmnx ma pme Mopm Nomaed.
Jligbonnirer xparep Kaccmsm. (pmamerp 53 mm), #Ha nme KoToporo
: . BUHO eme HEeCKONBKO KpaTepos. _ .
Camas saMeuarenbHas. KONLNeBai ropa ororo pa¥oma Jlymu —
- orpomubiii mparep Ilmarom (cu. pme. 90) mak G6H Bpesapmiica
* B umaccmp YyEHWX. Aabn, IlomepewEwr Ilmaroma 96 xu, a ero Ban
(0 weM MOMEO CYyNETH DO -renn}nxum sybuaryo ‘dopuy ® Heroro-
- PHie H3 BEDIIMH BaZa JNOCTHTAIT B BHCOTY -2 KM. Illpamga, owyrmEch
v B -XeRTPe mAocKoro, poBHOro axa-Ilmraroma, Mm 6N B He saMeTHEH
" €ro BaAA, IAKPHTOTO TOPHIOHTOM. . - :
i~ . Jimo xparepa -IlnarTom samerHO TeMHGe, CRA)KeM, HEA ApXuMena.
.~ JInbonwrro (B 8T0 OrMevene MEOrMME mEecHefoBaTeNAME JIyAED),
. uro¢ yeeandennem Bucorit Cozmna man IHOM IInarona 970" IHO e
" CBTABSY, KiK CI0ROBAX0o OH OMHTATH (BeAb TEHH OT MoNREX Aera-
. meli npm ovoM yuxopauueawrcal), a macGopor, remmeer. K xomny e
. JAYHHOrO AHA mopepxHocTh pma IlnaToma cramommtes OuATH CHOTNE®,
yeM B noagenk. oM BHSBAHEI 9TH HSMeHOHHs, IOKA HO HCHO, Bii-
HBUTAHCD  CAMile PESELe FRIOTESH BILIOTE 10 SRsoTEIeckEx. Ilpex-
TIOAATANOCE, HAIPHMOP, YTO K NONYAR®D ka ase Iliavoma mpouspac-
“TEET KAKAA-TO TOMHAA, CKYAHAN JYHEAS DACTETOALHOCTH; YaXHYIIAA
K ROBRY ZysHOre aEs, Kak RN 3aMamauBa 278 remoress, cyns oo
coBpeMeHHHIM RAHHHIM 0 JIyme, oH& BpAR AE cOOTBETCTByer Heficr- -
BuTeNbHOCTE, OTCYrcrsme aTMocheps, BAArE, posREe KoNeGamEs
TeMIePATYPH, OGAYYeHHE KECTROED YACTLI CONHETHOTO HaTyqe-
HEA ~ B 3T0 cospaer Ha JIyme ycaosus, mo-BagmMoMy, HCKIOUAW-
-~ IHEe BOBMORHOCTD CYHIECTBOBAHHA TaM /KMBHH. '
: Ha iomuom Gepery Mops [lompelt, uyrs mommeo Hapnar, ofpa-
. maer Ha ce0H BHEMAHNG OfHO H3 CAMBIX BAMEYATOADHEIX o6paaona-
- - Huit ua Jlyne — orpomustit kparep Komepmmr (pme. 92). .'
. Eme ao Pavuonx ero cospeMeHEHK amramiicxuit ACTpONOM HAYA-
na XVII pexa’ T. Tappaor HAaHec $TOT Kparep Ha JyHHYH0 Kapry
¢ B BHJ® TeTKOTO CBOTAOro marHa. Boamoxwmo, wro Pmuvorw wmemonnzo-
. pan uma KoDepHERA AnA HanMeHOPAHEA OPUMEYATENBHOTO EKpaTepa
' Be CAYYANHO — eCTh OCHOBAHMA NYMATh, W10 yYeHHA-HesyAT Taiiile '
. CHMTATHBMPOBAJK YUCHNIO BEAHKOTO MOTXBCROTO ACTPOHOMA,

ALV L
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.Hparep Honepmux mmeer monepeummr 93 xM. Ecrs ma Jyme
n Gosee KpynEBe KpaTeph, HO HOMHOTHe H8 HHUX CPABHATCA HO co-
XpAHHOCTH $OPM, YeTKOCTH CTPYXTYpn ¢ Homepmmxom. Kpome toro,
neofuraHoll ¢pempedEOCTE® dTOoro O6pasoBAENA cmocoGCTBYOT B TO

' Puec. 92. Kpatep KomepHEK H 0T0 OKDECTHOCTH,

08CTOATEeNBCTRO, %TO HpATODP IOHEDEHK pPACHONOMKEH HE B TOPHOIN
¢TpaHe, A M8 CPABHATeNSHO POBHOM Y94CTHe AYBHOHN mOBEpXBOCTH.
Xaparrepuaa ocofemEocrh Kparepa HKomepuumk: ero poBHOe XHO
ONyMIeHC N0 CPABHEEEK ¢ OKpy:Raomteit mecrmocThio Ha 1600 mer-
poB, T0IAA KAK y GONBIIMHCTBA AYHHHX KPATOPOB RO HAXORHTCA
TIOYTH HA OfHOM YPOBHE ¢ OCTAABLHON JAYHHOR NOBOPXHOCTHIO.
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Ban rparepa KoDepBER OYeBEL BHICOR — MAKCAMAJNBHGS €T0 BO3-
PMOIeHHe HAX AHOM cocraBmger 3800 m, a max oxpymammel no-
PePXHOCTER — 2200 M.

» Hame B moloNLIIE® TEAECKOMH YNAaercA yBMKOTh, uTO Baj Kpa-

' Tepa COCTONY H3 HOCHONEKNX Teppac. llpm mabmwomemma B Goxee

MOIXABIE HHCTPYMOHTH 3aMOTHO, YMTO BaA ycesm MHOMEOCTBOM MO~
KHX KPATepos, & TeppacH PABRENSHH TAySoxuME pacmemmeamm, Hax
¥ ¥ ADYIHX KDATOPOB, BHYTPeHEMO CKIOEH Kparepa HomepmEK Me-
Hee WONOTH, YeM BEeOIHHO, ' A . .

QOfpaTere BEEMaHHC B2 BAJKEYIK ACTAND, BCTPSYAKHIYIOCH ¥ MEHO-
THX KPATePOB: OIePTARHe Bajla KONEPHEKA CKODe6¢ HANOMEHAET He
OKDYHBOCTb, & MHOrOyroabHuK, Tmarenpasie HCCHeROBAHHA HOKAsa-

© 2, Ao BAX HoflepHEKa cocromT me 12 Golee MR MeHee NMPAMONH-

Hefinetx yuacrros, ‘Ha nme mparepa Komepunx ectsh HeCKONBKO meHT-
PATEHEIX ropoK BHCOTOR B cOTHE MeTpob. Cesepuan wacrs nma Goxee
FRATKOA, TOM WIKHAA, S, E . o

. Tappmor He cayvajimo msolpasur kparep Homepmux s mame cser-
aore naria, [e#icrsnrensno, Komepaur crymmr memTpom cmommoii
cacTeMH cBeTAMX aydelr (pme. 93), pacxogammxés pamMansHO OT
HEro Bo Boe cropousi, Ilpm mmapuse or 50 mo 100 kmmomerpos myan
Kpatepa HoNeDHHR B HeKOTOPHX CXY9afX HPOCTHPAICTCA B JULEHY
Goaee, yeM ma 500 ku. Ms ayueit ocobenno saMerem apkmii mupommil
ayd, BanpaBreHnsi K cocegmeMy xparepy Kemmep, Herarm ckasats,
B 3TOT KpaTep HMEET CBOX CHCTeMY CBOTAHX Jyuell, ¥ TaM, FRe Iie-
PeKPHIBAIOTCH Ny4d, HAYHIRG OT NBYX KparepoB, sEAEM Goxnmme,

ApKEe MATHA,

Ilpapona ¥ npoHCXORAeHHE CBOTALX Nyueff NOKA emie e MOryT
CUMTATECA OKOHYATENFHO YCTABOBACHHLIMH, HO CKOPEe BCEIO STH Ae-
TANH AYHHOrO peabeda mpepcTaBimoT C0G010 MONOCH CBOTIOTO, pas-

" “npoGaenyoro memecTsa, BHOPOMIENHOTO M3 KPATEPOB HPE B3PMBHEIX

- IpoNeccax. -Bu Am 810 PIPHEB mpE YNAPe MeTEOPHTA O JYHEYI mHO-

BEDPXHOCT, BNM B3PHIB NPOHIOMEN B PESYNLTATe BHEIALHOTD OCBO-
Gonigenna pHyTpenHell sHeprun JIyEH -—— pesyaALTaT MOAYWHTCA €XOf-
HHM: pasppolIeRHOe BSPHBOM E BHGDOImeHHO? M8 KpaTepa Belfect-
B0 ofpasyer papmanbmnie. Hackum (mywn), a B6amam Kpatepa, rpe
310T0 Pemecrsa Oounlne, HemaleskHo POIHHRHYT, PAHO HIH IO3JHO,
CBOTIHS OPEONH HNH BEHNH. ’ L

" B ormomenms Kpatepa Homepmmx mocuenmee, «¢BYIRREEYSCROe»

ofibacEenne, Gonee BepoaTHo. /oo B TOM, UTO CBOTNOE BEIECTBO M3 . -

Honmepugxa BrlpacHBanoch, KAK yCTAHOBJIEHO, HeOAHOKparHo. MHo-
TOKpaTHOR e NANeHES KPYOHKX MEeTeopMTOB B ONEY M TY iKe TOUKY
AYHEOH HOBEPXEOCTH LOPAKTHYECKM HCRmoweHo. «JIyumcriies kpare-
PH —BT0 LEHTPH HKOrfa-T0 OPONCXONMBIINX MOIMEEHHINX BYIKAHW-
YeCKMX H3BePiKeHMil W XOPOmAH COXPAHHOCTH KAK CAMEX KPATEpoOR,
TAK B OKPYHAWIHX HX CECTeM CBOTIHX Jyuell CBHOCTeHBCTBYIOT
© TOM, MTO PTH OYpHMO NPORECCH NPOHCXONEAM CPABHETENLHO De-

* RaBHO, HamoMumM, w10 «KONOPHEKAHCKMAY MOPHOX CIATASTCH HOBEH-

MMM TePuoAOoM B PROMONNE JIyEH,
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~ Jlo6omsTHO, YTO TOBEDPXHOCTH, SAHAMAOMAS CBETAHMHE JySaMu,’
MIPHTA MHOTOYHCIOHRAIME MEAKUME KPATOPAMS RHAMETDPOM 3--0 KM.
Mop@OAOTHIECKN OBE BOCHMA NOXOXKM HA SeMHE YAAPEME MeTeo-
. DHTHHe RpaTepH. Bmoxse posMOkEHO, 9T0 oHH ofpasoBammEcs Dpa

yHapé ¢ AYHBYI0 NOBEDXHOCTE KPYOHWX OCKOAKOB, BHODOIICHHMX H3

Pxc, 93, CBeTeMa CBOTNEX ajmei rparepa Homeprun.

' gmparepos. JIpefdes npH yA&pe, BEMECTBO HTUX -OCKOIROB NOTWONEMIO
HACHOR PAPOGIeRNOro BeliecTBa, ofpasynmue JFYYA B BeHIL Rpa-
repa Konopaara. O T0M, KAK BRIIAIET STOT ‘BAMEdaTCABHEA KpaTep
¢ GAMBHOrO DACCTOANHS, YNMYATONL MOMET CYAETH WO puc. 94, -
CpasumreasEo Oxmsxc or kpatepa Homepmak ecTh HOCKONGLRO'
KPATEPOB TAKON® We THIA, HO TOHBKO. YCTYDAWINW® My B PasMepaxs

248 ’




I3




£

TIpeape BCOIO YHOMSAHOM kpé-rép Bpar;;cnijen (zmamerp 60 xu), pac; -
NONOKEHAKR B W/RUKX oTporax AmenmmH. Om TAaR e XOpomio co-

_ Xpommacg, Kax ® KomepeEK, HO BOKPYr Bero HeT CBeTEHLX Jywell. -

Saro maxommupitca vOAMAM  TOPMHHATOPA LOYTE BHBOS MOHLMW
kpatrep Kemumep (maamerp .32 kM) . o(rajaer i CBOTAMM OpPEOIOM
H CBETALIMA JYUAMM, SACThH H3 KOTODHX MEeDPOCOKANTCA ¢ ay4yaMu
Homepuuka. Clefyer 3aMeTHTh, TO M3 BCeX JYHHKX KONBUEBHX rop
' gpavepu TROa Kenzepa ®m no mponmopmmsM u mo pasMepau uamnGoiee -
HOXOMM HAQ KaAbAepH seMumx Byaxaunos, IIpasma, seMuas Byaxasu-
vecKaH Kaabgepa Temepmp usmeer B momepeundake 20 kM, Kaabzepa
- Bpayuaso 15 KM, OCTANBHEIe eiN¢ MEHBIIE. Oanako CymeCTBEeHHO
- MeEbIIAf TaskecTh HA JIyHe cefeiicTBOBaZ& OOPASOBAEMIO KANBAELD,
sHAYATeAbHO (oMee KPYHHEIX, MeM 3eMuLe. _ T
. Croms e\ MoxoKo, Kax Hemiep, BMrAgKAT Kpareps Pefinroanf
(nmamerp 47 rm), Mekep (muarerp 29 ru) ® JlampcGepr (muamerp
40 gM), Haxoiamueca nobamsocrn or Homepruka w Kenmepa, . :
Ha ¢one sTHX MOMOAHX KPATOROE KOHTPACTHO BHAENHETCH HOTY-
paspymersnlt kparep Cranmii (muamerp 67 kM), pasMecTulmiica
. mewty Homepumixom m Iparvocerion. . Bumuarenasmo - paceserpaTe
" BTOT NOMYPASPYINEHHEH ¥, DOXYSATOINIERHKIA KpATep — KAK M B ApY- -
- rax mectaxX JIyHE Mojofiofi, HOTABHO BOSHMKUIHE penbed, cocyillect-
pyet ¢ ApeBHUMH DYHHAMA. : :
". Keramn cxasarb, Ha ofmmpmoii pasmmme Mops [oxzmeir momuo
" (UpH YAAYBHX YCJIOBEAX OCBOINCHHSA) .OTHCKATh HEMAIO KPATEPOB-
IIpnspaKos (MIH, RAK MX IDHHAT0 HAKBATH, s@ntepon,—_dgg;wmn).
'Y orEx. EparepoB, NOTHOCTHI MOTPY/KEHHMX B TBepAYID, HHES.TeM-
"HO-CPYIO . TOBEPXHNOCTE MODPH, HOT HEKAKOTO Baja, OTOpACRBAOLIero
TeHb, BMecro Baxa na ¢ome Mops Kak Obl mpocBeumBaer Gaexmnoe,
TYMAHHO® KONBIO — ¢yTOHyBImufi» pApesuuii - Kparep.  HompoByiire
OTBICHATH 3TH NPH3PAUHHE CIefH APEBHErc IYHEOTO Pelseda — Bbl
TOTHA RArIAnmEo nowyecrByere, uro Mope [lomfelt ma camom pexe
6RO KOTHA-TO MOpeM, HO COCTOAINHM He U3 BOXH, 4 ‘B3 OrHeHHO- .~
" supgKod, packanrenuolt mapsl. Ecn pamy nomexn, GyAyw yememisiME, -
rmonpoGyiite WOHCKATE KPATEPH-IPESPAKE H B APYTHX JXYHHHX

. MOPAX.

Ecins or 3aaupa 3HOA DPOABHTATHCA IPAMO HA 10T, HA " CHa- -
"~ wana * scTpeTuTes MOMypaspymeHEH# | Kparep llperep (mmaserp
44 gu), & 3aTeM, NOYTH B HeHTPe TYHHOTO AWCKA, KPYNHHE Kparep
@Onammapaor (mmaserp 72 xm). Xora oE Kpynmee Illperepa, ®o
psraAx HaGmogaTens’ HOBOABHO COCPONOTAYEBAETCH He HA HeM, & Ha
- JemoYKe M3 TPeX HKCMOMMHCHHX KDPATEPOB, PACIONOKOHEEX JOSKHES
Qnammapuona, Cammiit cepepusit m3 orofi Tpofiku IlTomemed (mmwa-
metp 146 K) me uMooT MEHTPANLHON TOPKE, : C
3a AuM K wry caeayer ‘Aandonc (muamerp 124 kM), Ou Goxee
“moxopn, wem IltoneMefk — ero Ban mepexpsiBaer ‘Bax mociepmero. Ha-
KOHel[, elfe io/uee’ BENeR KpaTep Apsaxenb (mmamerp 92 rM), wax
u_ Anpdonc, wmeommii nemrpambmyio ropxy {(puc. 95). Cnmpasa
k Ansoucy i Apsaxemc mpummioer Kparep Ansnerparuii - (mua-
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metp 40 ku). Jla u 006mE BOKPYT TPOEKH MCHOTHECKAX HOTBUEBHX
T0p MOKHO HACYNTATH HEMANO KPATEPOB ¥ CPABHMTOALHO KPYIHEIX
#, 0Co0SHEO, MEJIKHX. . o .

. Baaw Anndonca m Apaaxens msoitumie M MONMrOHATLHLIE, ¢- BECE-
Ma CIOMHEM CTPOCHHEM, BIPOYEM, XOPONIO 3aMETHHM JHITL B KPyu-
‘Hee Tedeckonsl. Ban IlyomeMes ycesn oCTPOKOHETHHIME NMHKaMM, 0T-
GpacHBAKIIMME NPU KOCOM OCBEINGHEH NMHHEKNS, OCTPHI® TEHH,

Becb aror paiton JIyHst HeRONBHO OCTABAAET BHOYATIOHEe, YTO

KOTAA-TO 3jlech BHYTPERHNO BYJKaHAYeCRHe cHAH JIYHM mopaGoTamk

Puae. 95. Hﬁaropu Anppone (nm_iay).‘ Apaaxeas (Bpepxy) n Aauiorpamﬂ
. {cnpasa). . '

HA ¢JaBY — DacCMOTPHTEe MECTHOCTH X samajy or Ambgomca n Apsa-
xean. Cefluac ora. KApTHHa KajyKeTcs MepTBOH, NABeKM sacTHIBIIeH,
- RAK, BOpoueM, H ocraabibie dAynupe xangmadrnt. Ho, mositer GwiTh,
TAK- TOABLKO ¢KA)MOTCA» NPH HOBePXHOCTHOM HaGmwjennu, a Goxee
TIHaTeJbHEE HCCACAOBAHAS MOTYT BRIZBHTH CaefABl COBPOMeHOH BYJI-
. KAaRBYeCKOH akTmeHocTH JIyme? - :

‘Ha nne Aawndomca pame ® BeGoawmofi TemecKom MoKHO pac-
" €MOTDeTDH 8arafionHoe ofpasoBanye — TeMHHM TPeYTONBEMK H3 KaKo-
TO-TO BemuecTsa, o0MANAKILCIO MeHbIIeH . OTPAIRATENLNOH CcnOCOS~
HOCTBIO, 96M OCTANbHAH JNYUHAA NOBEPXNOCTbL, JTOT TPEYrONLHUR
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OTHPELIH eIlie B IPOIioM - Bexe, Horna s ero mepTpe YHanoch paceMor-.
peTh MaleHEbLKEH KpaTep, ‘HEKOTOpWe H3 ACTPOHOMOB BWCKAa3aJIH .
rHOOTE3Y, YTO H3 STOTO KPATEps Koraa-ro Oniao BRGpomIeHO TeMu0e
BEIIOCTBO; HEUTO BPOAE BYJKAHUYECKOro meiwta, Koropoe m ofpasona~--
a0 saragouHMii TpeyroabHsii najer. pyrme acTPOMOME YTREPHAA-
IE, YTO SOeNeN» CAUIIKOM XOPOIEO COXPAHMWICH, a JHAYHT, AONIKeN -
fn daBepruyT HEJABHO, YTO HEBO3MORHO, TAK KAK BYJIKAHHYCCKAR
AKTHBHOCTH, 110 MX MHEHAIO, NONHOCTHI0 NpeKpaTmiach ma Jlyme mo
MeRbImelt Mepe COTHN MEJLIMOHOB JeT HA3ajl. ' ' -
) Hcropua ¢ saramousnlM NATHOM HA Ale Aavdonca, cobersenno,
MOMSeT CHYMTATHCA JEINL HOHIONOM B ANMTeNsHOA ameckyccmu (opo-
" powRaomeiiess. n moEmHe!) o geficreywmax Byakanax ma Jlyme: Ha-
Yajdp JAMCKYCCHR OHAN0 UONOMREHO JHAMEHHTHIM RCCHENOBATeNEM
apeanHoro ‘mupa J[monom lepmenem. B 1787 r. om onyGamrosax
coobulenne o Tpex AeHcTBywINMX syaxkamax Ha Jiyme, Ma mux fsa
. Depmens CUMTAX TONTA NOTYXHIMME, HO 3ATO TPEeTHE Onit BujeH
IBe HOYM IOADAN E.KA3AJCA HOXOREM HA MaXelUbKHii pacKaXeHubil
Kycok yrEa®*), -~ = - S o
Oru wabuwogesns [, epmean ormocsres k ampen® 1787 r. Ho
"W 3a YeTHpe TONA A0 BTOr0 OMY YHANQCH, TIO €T0 CAOBAM, YBEISTH
Ha Jlyse eme Oonee spkeil @ xpynmawii feficTBylomuit ByJiKan,
Hoame, 8 XIX B. spxne ceeTamuecs TOUKH B TeMioil wacrm Jly-
sl nmoraa supern I. OuwGsépe, K. Tapmanr, B. Crpyse u npyrne
onmrusle Habpwgareny. Jimreparypa ¢ nehcreyomuk JYHHWX BYd-
¥aHaX B HacTodiiee BpeMs cofiepxuT Gomee cormm crarelt #A oty
remy. Ho mmmb = 1958 r. masecTHOMY' coBeTCKOMY acrpodasuxy
H. A. Kosupesy BrepBue yAAXoch YBePeHHO OTKPHTH ocid me feil-
cTey0mll AyHEHfi ByAKaH, TO BO BCAKOM CIy4se HEYT0 OYE€HED HA
Hero moxomee. . . - .- e - o
Pous uger o meuTpaanHoit ropke JymEHOro Kparepa Aandome, Boa-
BLHIaUIeficA Haf YPOBHEM [HA HOUTH HA KWIOMETp. "
Eme 5 npomuoM seke Gmo sameweno, uro Ao Asmsdonca, na-
‘TOHA ¥ MEOTEX APYTEX JYHHMX KOAbHEOGPABHAIX TrOp- MHOPAA CTa-
HOBHTCA MNOX0 .PAsINuYEMEM, Hax O6H DOTePHYTHM Xanol-T0 KEIM-
" xofi; Takwe HaGNMWleRHA HEOAHOKPATHO HPOBORHMICE H B TEKYIIEM .
Bere, &' B 1957 r. amepmmaHckuii actpomom Onrep Ha ceprm Qoto-
cHEMKOB ANboHCA, CHEIAHHEIX ¢ PA3HHMH CBeTOPHIBTpANH, NHa-
- med, 9Te M300paMeHNA -HTOr0 Kparepa B CHHHX JAY4aX TOPasfo Me-
nee oTdeTamBH, ueM B EHPparpacEnx, Ha »tor pas He rias, a cse-
TOPRALTPH ZAPHKCHPOBAAN CHNION MWMKY, HOYTH HOCTOSHHEO 06EO-
naxkmpawInyw xparep Ansdonc. . .
Fox coyers, B woaGpe 1958 r.,, H. A. Hosmpesy apm nabxwne-
nuax Kparepa Axbforc » 125-camTEMerpoBmit pedmerrop Hpwiu-
cxoit Acrpoipmanueckodt oGecepsaropunr AH CCCP ypanoce sagmréu-
pomparh AAcTOAlee JYHHOe Hapep:keEue. Hagamock oHO B HOYB CO -

-

*} IlogpofHee €M. B K. HVCTOPRKO-ACTPOBOMNIECKHEe  HCCACKOBAHNI
 pum, IV.— M.: Hayxa, 1960, ¢, 263—279. C ' '
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2-ro HA 3-e Hoa(pA, MPEMepPHO YAC CHYCTA DOCRe NOAYHOYH. B ume-
sarensb pednexropa Kosmipes samerny, yro LeHTPaIbHAN TOPKA Anb-
donca crana Kaxofi-T0 PA3MHTON, HeoTweTARBOM, ¢ HEOOHMHKIM Kpac-
HOBATHM OTTOHROM. B 3 uaca 30 mMmmyr, Koraa nocae nepepsiza Ho-
SHpPEB CHOBA BepHYXCA K HAGmiofeHmAM, om Ol mopaskeH HeoOH-
wai{HOH APHOCTHI0 U OCHENATeNEHO (elbiM WBETOM LHeHTPAABLHO rop-
Kd. 3aTeM QUeHb CKOPO, “epes HeCKOASRO MAHYT, 3TOT OCHENHTENh- -
Helli 6meck Hcvues W Topka npmHsRa o6MUHELE BHA. B

* Koauper monmarai, uro Bce sTH MeTaMppiho3bl BHIIBAHLI H3MEe-

- HEAMM B VCIAOBHAX OCBOMIOHHAA NEHTPanbHol ropru._Oamaxo omro-

BPEMEHRO ¢ BHSYANLHEIMM HAOAIOAGHHUAMA B FHJ C NOMOMILI0 IJIAB-
Horg muctpydenta dororpadHpoBalics CHEKTP NEHTPAXLHON TOpPKH,
Korga mRayTpo HpoABH/AN COEKTPOrpaMMEL, 1A TEX TeTKO BHACILINCD
IMPOKHEe JMHCCHOHHEIO DOJOCH, NOPOKAGHHLIC BRICRHBIIHMHCA U3
AYHHEIX HeAp O0daraMu rasqo6pasHoro yraepona. ' -

Bagumo, uspepikemme aymHOro Byikama (uemTpambHOE ropiu
Ampdonca) Hauamoch ¢ -Bhbpoca 00NAKA HRIE UM Nenya, CBRETH-

» meroca B ayyax CoNHIA KDPACHOBATHIM CBETOM. JATEM HRUANOCH HC-
- TOYHHO IA30B H3 JNYHEHX HOApP, APKO CBETALUIBXCA TORX BOIRSHCT- .

BaeM WILTPadUONeTOBHX COMHEUHHIX IydYeir. Hasepmenne saxomam-

. Jloch NO3NHEH HOUbIO, & BO BCe DOCHKGAYWIHe Bedepa AAbGIOHC BE-

raagen BnoiHe O0HYHO, KAR M 6ro, HEHTPANbHAA [OPKA, - :

9ro’ nepeoe xocroBepHOe HabmiomeHme peficTByOIIero JyBUOTO
BYTKAHA HABOAET HA MHTepecHHo pasMpmurenud. Ecxn ms menrpans-
HOil rOprE AabgoHCA BHINGNMNCH YTACPOH, T0 9To (KAK HOKAsaX
aMepuganckmii' reoxumux IOpn) osmawaer, wro B Aymmerx mempax
ecth nap6nx xamenpa (CaCq). Horja mmyrpenmmme — «mopnymmsies —
BOJISI CMAYMBAIT KapOmy KaJAbiEs, B PesyJALTaTe XMMHYCCKHX peak-
uwii ofpasyercs awermmen (CoHg). Dror mocnemmmit owenms woycToil-
YHB H WOR BoamelicrBmeM yaeTpaduoderoBOro H3MyuweHEs CONRnA
nuccomunpyer Ha yraepox {Cs) m Bomopox (H:), xoTopse u Bmimenn-
#NCh H3 DeHTPadbHO# ropxE Axbdouca. -

Ecam paccympenun IOpn sepesi, maGmomenna H. A. Koampesa
AOXA3LIPAKE CYINECTBOBANESA HOJ NOBEPXHOCTHI0 JIYHE KEAKON BO-
Hbl, UTO MOTIO-GH HMOTL OFPOMHOe 3HaweHMe A Oymymmx pabor

‘10 ocBoeHmO JIYRK — BeAb U3 BOAL! MOKHO MONYIATEH KACAOPOJ AN

HeKyceTBeHBOH. arMocdeprn ayEumx muram. QmEAKO clefyeT saMe-

- THTH, YT0 B CIEKTPe NEHTPANLEOIH ropxu Anngomnca suErfi BOEOpOAA
- H. A. Kogstpen mo ofmapymum. ' '

Jan mobareneit acrpomommm mabmonemma H. A. Roaupepa mo-
YUuTeLbEEl B B APYroM orEomermu. Hapepitenme nymEOTO Bysakana
OH HAGNIOfiaM B THQ BASYAUHbHO, 4 SHAYMT, B NPEANENG NOJOGHHS
HaGmiONeHMA BOSMOKHLI H AAA JnobHTeNell acTpoHoMun, ofxagaommi-
Md He COHIIKOM MAJHME Texecromamm (7 ¢M u xpymmee). Kaxas
9TO YBAGKATONLHAH BANAYA — CHCTOMATATECHAN- CHE/KKAD -84 TOHT-
PAEbHEIME TOPKAME MOJONMX AYHEEIX KpPATepoB B Hagemme aaduk-

. CHpOBaTH XyHHoe ussepmenme! Homeumo, takas scay¥ba rymmux

Byaxanos» norpefyer memamo Tepmennms, HO pasee MeHBIIe® Tepme-
' s : 253



aile eMOUCTPHPYIOT OTRpbiBATONMA HOBHX KoMer? OTKpHTHEE e HO- .
BHX ROACTBYIMUX JAYHHHX BYJEKAHOB, HECOMHeHHO, OHPABJAST NIO-
Ghi¢ YCHINA — BeAb YeJ0BeuecTBY B ofoapmMoM Gynymem TIpeficTOBT
' QCBORTE COCeJ{HME MMD.

Hapo samernts, uro caymba «npeuennux ‘apnemmity. ma Jlyme

(YHKIRONHpPOBAJA, BADDHMEpP, B0 BpeMsa moneTa Ha JIyHy Heexoms-
KHX HKOCMHYecKnX Kopabneli ceprm «Amomncon». OxHaxa EE B 3TOM,
HE B JPYrux CAy4asaxX DOAMETHTb YTO-HuGYAb, aHAJOrHUHOE HaBep-
MeHM0 HeHTPANLEOR ropkp Aapfonca, HOKA Ee YAAIOCD.
" Bo3MOKHEME «KAHZHIATAMHEY B AYHHLO BYJNKAHH MOTAE O OKa- -
saThtd, HaNpuMep, LGHTPAAbHMe roprm kparepos IlypGax {(mmamerp
115 M) 1 PeruoMonran (muamerp 126 M), pacuonoskeHHHX IOH(HES
Apsaxean, llenrpanbnan ropxa PeruomonTaBa EMeET dopuy komyca
¢ orsepcTHem B Bopxgefi cBoeft wactm. 970 pejmkmii chyuali Kouyco--
oGpasHoro  KpaTepa, HUMeWINEr) HABePDHAKA BYJKAHHYOCKOe Hpomc-
X0 FeHue, :

K sanaay-or Apsaxema u HypGaxa na nosopxnoctn Mopa 06-
FaKOB BHAHESTCA KAKAA-TO CTPAHHAA ~UpAMOYHHeHHAA 'HONOCKA,
310 — sHamenuran Ilpamas Crena,. moGonbitHoe cGpocoBoe obpaso-
BaHHe Ha ToBepxuocti JiyEb, 3aGaBHO, 4TO B OmPOIMIOM BeKe HEKO-
Topue i3 omrysmactos cumtamm llpamyio Cremy wucKyccrBeHmniM
COOpPY;HeHEEM, co3faunubM cenemuramm (umrenamz JIyHn) ana ka-
KHX-TO HeMOHATHWX HaM neaef, Hpamas Crena ramerca Gomee, ueM
ma 100 Km, a BHCOTA €¢.B HeKOTOPHX MecTax Gmmskxa k 300 M. Hoc-
MORABTY; BHCANMBIIEMYCH BOamau ee cepeaums, [Ipaman Crema mo-
kasanacs 6m ofpasopanueM rpAHJHOZHLIM — B ofe cTopoEH OHa yxo-
muna 6w gagexo sa ropasont (puc. 96),

Ha wmuom Gepery Mops OGnakoe BAgHO Apyroe Temonaqecnoe
ofpasosanne — Goposna TecHoa, Eoymaa B MMPOTHOM HAMpaBIeHAR.
Ilo paane opa we yerymaer [pamolt Creme, Ao pacrpeckupanue JOyH-
Holi NOBePXHOCTH NPOUZ0IMUIC 3AECH Ge3 3aMeTHOro CMEIIGHIA yPOB-
Helh [0 PasHYK CTOPOHY OT JNIWH PasIoMA.

Horepxnocrs Mopa OGuakos Gorarta ‘POMUKTOEBIME c];opuanm pe-
avedpa. Hapany ¢ nomypaspymenRsIMM A DOAYSATOUNGHHBMMH KpATe-
pamu (mampumep, Tepuxe, Onensr, Kac), #s sarsepaenmei, wo xor-
Na-T0 OFBEHHO-MKUAKOH UOBEPXHOCTH MOPA BHICTYHAIOT KAKEO-TO HC-
KpHBIeHRbie OCTATKA BAJIOB @ OTAGAbHEbE - BEKH NOAHOCTHI HOTpYy-

* JOHHEIX B MOpe TOP.. :

Taxo e AwlonurHOd MosamKoll DONYPaspYMERHHIX IPEBHAX *
gopu ayumore peaneda obuaanaer m cocepuee Mope [loamammoe, rne
ocofo BeipensawTcA Pudedickue ropw. Iror aceMmerpnummniE xpefer
cBasaE He ¢ NoGepembeM MOpHA, 3 ¢ KOHTYPOM neﬁo.ubmoro, woaTe
HeARKOM IOTOMIENHOTo APEBHEEro Kparepa..

IOmuee Mopn O6aaxos fio camoro ioxiioro momoca JIyaw mpo-
CTHpaeTCs OfIMMpHAA TOPHAA CTPama. HaGawonateas Tepaerca
npu BHJe MHOMECTBA KpaTepos, NADPKOB caMux paazoolpasnmx
pasMepoB, MOPOH BechMa  MPUYYMIEBO REPEIICTAXINAXCA JPyr
¢ IpYyTOM.. ’ | ’ - :
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Crony, ORHAKO, OCTAHOBHTH BEMMAHAO HA OFPOMHNX KpaTepax
Jlouromonrar (mmamorp ,135 ku), Maran (#87 xku) m, ocoBeiino,
Kuapuit (muamerp 200 rm). Ilocmeanumit upeacramaser cofoo oxmy
U3 CaMbX KPYIHBIX KOXLIEBMY NYHHHX rop. Ero swo m Ban ycesHu
MHOK6CTBOM - KPATEPOR CaMBIX DA3HWIX PAIMEPOB, 4UTO, BIPOYEM, Xa- -
POKTEPHO, WOYTH [AA BCOX KDPYNHHX IOP 970l MATEPHKOBOX 4YaCTH
Jlyam. X . S A

Caumuii 3aMeuaTeNbHNI 00LeKT B 3/leIIHOl TopHOfl CTpaRe — Kpa-
rep Tuxo puamerpom 82 nm, raybumoit 3700 M m MarcEmMaTBHOMN .

i

. Puc. 98, flpuuepno rarolt yeapar Ipamyo Cremy uocuouamﬁ, OHASABIIHECH
T B0AnsE Hee, : .

" Beicotoll Bama 2400 M. Om ocofemHO X0pomo BHJSR B HOABOJNYHES
{cu. pue. 77). : ' .
Ilo mmamerpy xparep Tuxo BIONHe PANOBON 1 OH, BEPOATHO, HO
sacayAuBax 6w ocoboro BHMMAaBNSA, ecIH OW He GELT OTMEYSH COBep-
'MeHEQ YEUKANLHOK CHCTeMOH CBEeTHWX Ayuell, pajHANbEO. PACXOAS-
_ lAXed OT 3TOr0 Kparepa.lo OrPOMHON TEPPETOPHN BAJNMOTO ¢ 3eM-
- M moaymapus Jlyne. Bepoarmo, mo aToit mpmuMEe ofuH B3 acTpo-
uomos Haspax Txo «crommvueM» Kparepom Jlymml.
Or xparepa Tmxo orxonur Goxee cra cpernsx ayuedt. OER HAyT
. N0 ayraM GoabmIEX KPyroe, COBEPHIEHHO He CHURTAACH ¢ 0cOGCHEOCTH-
. M4 pensepa, Kaxk-Gymro Kakofi-ro - ECHOAMHCKWIL MajXAp HaHeC Ha
' JIYHHYI0 TOBePXHOCTH 8TH Oenme ayum, Heworopsie ms max mpocTn-
pawrcA B IMHY HA THCAYH KWIOMOTPOB M BHANK JaXKe HEBOOPY-
IREHHLIM T7a30M, 0COGEHHO XOpOUI0 B HOAHOIYHHe.
JGonwrao, 90 caMuil ApKER JyY OTXOMMT K I0FO-IOTO-BAHAXY
a yxopar sa Kpait JIyHw B ee wesmpumoe morymapme, OGparmre
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BHEMANNG: BTOT JAYT PACHONOMKeH BKCHEHTPHYHO, MO KACATEALHON
1 Bany wparepa. Boxpyr e kparepa Tuxo mapoma remeag goHA,
H BONOT) CBOTARX nyqea savunaercA Aums B 80 KM or Bama, Cam:m
 EENUHE Tyq, upymmi or kparepa THXo Ha cenepo-coBePO-BOCTOX,
nepeceKneT Bech UENTPANBNEIA MaTepur, mpopomkaerca no Mopio
SlcHocTE . M panee, B KOHHE KOHIOB, 00pasys KpalHIOKX BOCTOUBYIO
rpamumy Ozepa Cueprn u Mopa Xonona. Ecan ymaerca, mpocaemare
«XOJI» -BTOrO Xyua OT Kpatepa Tuxo no Mopa Xo.uo.ua — PABHOTO ©MY .
He HAMjleTCA BO BCeM JNYHHOM MUpe.

Kakx m ocrannube cBeTIne NYTH, STOT «PEKOPACMEeH» CPelid HAX
00pasoEan HIBEPHKONRNM KOT/a-Te M3 Kparepa THxo cperimM mex-
ropasHpoGieEHEM BemecTBoM, HpoMe TOro, ero «CBOTIOTA» BHISEAHA
MHOMKECTBOM MEIKHX KpaTepos, ofpasoBaBIIRXCA npR y,mape BYmIRa-
HEYecKEX GomOF0 TYHHYI0O MOBEPXHOCTR. -

‘Bosmomxuo, ofpasopaBEne CHCTeMH Jyueli m cBeTiore opecla BO-
Kpyr. gRparepa’ Tuxo 650 PesyNbTATOM KAKOE-TO TPAHIHOSHOM, RaTa-
crpodsr- ¢BtexynHoro» Macmraba, oxparmBmell BOYTH TpPeTh BHARMO-
ro morymapus JIyEH. XAPAKYePHEO, Ur0 BAOCKH, KAK M BOKPYT Kpare-
pa Konmepumi, pasunii BospacT oTneAbHHIX nydelt ceufefenBoTRYET
0 TMOBTOPHHX H3BEP/KEHHAX. T8 MHOPOKpAaTHOCTH BHGpoca, pasyme-
‘eTcH, Ie BmEKetca ¢ MereopETHOH ramoresoli. Hosromy xparep Tuxo

- © ero -cucreMofi mydefi’ CAYKAY, MOMaNyl, CAMHM HATMANHEM JOKA-
- .-SATGABCTROM BeChMA AKTHBHOTO BYMKAHEIMA, KOTOPHI ROT/A-TO, HO-
RuEAAMOMY, OHX cBoficTBen He Toxeko JIyHe, HO m 3emis, A TAKKe
npymu TAGHETAM U JYHAM Goamequou CHCTeMEL. s



* . NIEPEJ IIOIHOIYHAEM

3a 23 ABA N0 LOANOAYHES HAYHHAWT HPHOTKPWBATECA Kpaii-
nie samaausie paiionw JIymu. o Mepe mpompmmenis TOPMREATOPA
"OTKPWBAKTCA BCO HOBHO M HOBHe Mrefisakm, Ho Bumnm omm xopomo .
AumEL BOANIE TOPMUHATOPA -H KOFAQ NOCHENEHE COBHANET, BAKOHEN, .
c aumGoM, Jlysa B HemoM aaa Babimojatens CTRAHOBHTCH MAJOHETE-
pecHoft. Coxglte ceernr «B mo6», TeAH B meETpARLHON WHCTH IYHHO-
ro MUCKa DRONAKRIT HAH YRODATHBAIOTCA N0 MHEEMYMa H. BnaA-
MOCTE fleTalpi 3aMeTHO yxynmaerca. OXBAKO B 9T0 BpeMs Ha Kpasax
Jlyunt meraju peavedpa BHIAAMAT KOCTATOTHO XOPOIIO, TTOGHL pac-
CMOTPOTH  THABEWO NOCTONPHMEYaTeXLHOCTE 9THX paidiomos JIymbl,
A uX spiech ReMaso, L - . oo

Ha camom kpaio AYHEOTO NUCKA HOARNOKO OT IOMHOPO HONKCA B
MOIEOTYHME. KO 3aMeTHTh HepoBHocTH — ropu Nepdens. Ha' moa-
FYTH MEAKY KMHKM ¥ CeBepHLIM noiaiocor. mmMb JIymm cmopa cra-
HOBETCA 0cobemHo mepoBHEM. D10 ropm HamamGepa. W Te  apyruc
CPaBHATENBHO BLICOKH, XOTA 8HeCh HET TAKEX BOPMINE, KaKHe BCTpe- .
9aTcH cpenm rop Je#bmuma. - 0 - : T :

Horna mo mpasy mepsoorkpmsareneit mccaemosateas Jlymm npu- -
CBARBAJNN HANMeHOBAHHA OTHASNBHEIM NYREEIM 00BeKTaM, T He Beer-
A3 OHE JemaAM ®T0 KocTarowHO ofocHoBaEmO. Ilpumep rtomy mamn
KpOMIeTHNX. MOpo#, PACHONOMEHHHX HA CAMOM- BABANHOM Kpam JyB-
-Horo mucka. Bce owm 6mmm mammemopamm IQ. QpammeM, mamecTEEIM
- meenepoBarenem Jlymw mawana rexymero mexa. Ho m mo’ pasMepan,

H- 00 CTPYRTYP#-oTE 00pasosamus npefcTaBamoT coboil cropee mEe

.KPaTepoB, 3oM HacTOAINEe XYHELNe MODA. ™. IS
KOsmnee .rop Nepdenn makifure kparepu ]]Inaaapﬁ;]i@premn H
. Warapamu.. B paliose rop HamamGepa maxonarca Mopst Beconr m
Jleta, oxpymentme saramuy, B srom cayuae mcmo, uro Hepem mamy .
. AHO ToORypaspymemHux kpatepos. Ho ®pamn howesy-To nasean
ot o0BeKtH Mmopamy. Eme Gomée mempimermw Mope: Homoe u
Mope 3umm. . :

- -MEOTAa A XYHHOM OMCKe MOMHO BCTPETHTE CNEIE YeH0BEISCHEX
cTpacTelft, He BCerja BEICOREX. (CHOBOMONOMHEK HOMEHRJATYPH
aymmux obvexror NI, Prusoxs, wrobm BCAYECKH YHHBHTH AHYHO He-

' HapmcTHOTO eMy I'anunen, Haspax HEMeHeM BOIHROTO HTAXLFHCKOrO .
'YUeHOro KPOmeYHNA, eXe pasnMTMMEE Kparep mmamerpom 15 wm
{maltamTe oro B cewepmOX wacTH Oxeama Byps). Baro paas ceba on
. Hle HOCKYICA: Ha' samazHoM Kpaw JIyam B6musm JIYHHAOTO PHBATOPA
Gpocaercs B rrasa orpoMmm kparep Pmutoau (nmamerp 158 mu).

.. HReratn crasats, samagemdi wpait Jlymm 6oraT wWemomvuacxmMm -
xparepamu.. Taroswr rpareprr Batin®) (mmamerp 200 ), IMuxrapa
(197 wu), Napeur”® (220 mm), Tpumamgn (153 xm), IJadarop

* M.: Hayxa,- 1987, oo T L ” .
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(110 xx). Ocofo citeAyer ofpaTuTh BHUMAHHMG Ha KpymEedimmii Kpa-
rep BHAEMoro moxyiwapHa Jlyas O. Crpyse ® —ero gmamerp pased
255 kuaomerpaM. Bad PTOr0 HCNOAMECKOTO KPATEPa HATONOBHAY
paspymnieH, XHO OTeHb TeMHOe, B noTomy Kparep O. Crpyse MoKBHO,
. HO-BHAUMOMY, CUMTATL HeGombmmuM KpaTepHHM mopes. To ke camoe

13

Puc. 97. Cronopas ropa Baprenra.

MOMHO cKasats n o Kparepax Mapsmm u Ipamansiu. Mesay npo-
ygM, AE0 IpuMannad — camas TeMHAS 9aCTh JAYHAHOH IOBEPXHOCTH.
Xora mempy rpatepor O. Crpyme m THNHYHEIM KpaTepHBM Mo-
- pem Kppsscop pasHmma B pasMepax sHAumTe/ILHA, Ha o0parmod cTo-
pone. JIyEm ecTh HeMaN0 KONLIEBHX roOp, 3aNGTHAKNIHX ITOT Pad-
pus. IosToMy MOMHO JyMaTh, STO WO xpaiizefi Mepe HOXOTOpHe ma
JYHEHX Mopell B ZyHHHE KOTbIEBHe ropw — o6pasosamma onEOil
' mpuUpofM, OTAMAIUMMecA He CTONBKO MexaumsMoM ofpasosamaf,
CROALKO pasMepaMu, .
Cpegs mpaTepos, GusKEx K sanagmoMy munby Jlymsl, ocobemno
npumearenen rpatep Bapremram (pme. 97), maxopsmmiica mo co-
cencTBy ¢ Kpavepos IUlmxxapa, 9to yampuTentmoe o0pasoBamHe
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npeacrasiser -cofoli «cTONOBYI TOpy, TO ecTh RpaTep, samoinen-
HEff 10 YpOBHA BaJa KOTHa-TO MugKolf, & HEHe 3aTBepIOBIUell Ta-
Bod. Bax BapremrmHa mouwrm kpyrimii, BepXHAA NOBEpXHOCTL Kpa-
Tépa 0YeHb POBHAA W CAM_KpaTep HAOMPHAET HCNOAMECKYIO MOHE-
Ty, opmmnmy k Jlyme. Ilosemy ma JIyme Taxme «samonmemHBIe»
KpaTepn GoMBIaA PeaKOCTh, CKASATH TPYNHO, HO BPAJ AH MOMKHO
OTRICKATh [pyroe, Golee HArAAZHO NOKA3ATEABCTBO KOTNA-TO ORBIIZX
OCHNLENX H3MUARMY NYHHOH MABH, YeM 3TOT <CTOJNOBLINY Kparep
BaprenTan. -

" Mope Baammocrs — runuunoe wpareprce MOpe, I MmO paaMepaM
¥ no crpoennioo manoMusaiomee Mope Kpusucor, Omo efnapaer
3aMevaTeNbHON cHCTeMOH pPasioMOB, CBA3aHHHX, BEPOATHO, ¢ OMYCKa~
HHeM BRAJMEH MOPA. Peub uger o pamax m Tpemumax, pacnoxosen-
HEX Rapainensmo Oeperobodt NuEEE, a EHOra ® Ha Gepery {(ma
rpaanne ¢ Mopen O6aakos). Cremen:r coxpammoctm oTHX pasmoMoB
pasiuIHA, T CBHAETEALCTBYET O MIHTEAbHOM (OPMHPOBAHHE BLA-
JMEN MOPA ¥ MHOTOKDATHOM @¢ ONYCKAHAM, -

ITo oxpamwam Mops BrammrocTH BEINK MONy3aTOLICRHELIe Xpa-
Tepht 'mnman, Bureano, Momuexsmaitep, Ha cesepHOM Gepery Bmaer-
¢H B Mope Rpynmmii' kparep accemmw (nmamerp 107- k). Ha ero
AHE MOKHO 3aMETHTH HEYTO BpPOAe BAJOB — BOSMOMKHO, YTO OTH
4BONHBY 3ACTHBING/ JABE CBUAETENBCTBYIT O MHOTOKDATHHX MHi-
BepiKeHHAX MOETPANBHON rOpKH — ByAKaHa.

Cesepnee Taccenmu ma Gepery Onreama Byps pacmonomcen rpaTep
Jlerpor (imamerp 102 ¥u) ¢ TemEEIM mHOM 1 YAaCTHYHO pASPYmeH-
HuM BaxoM. Orean Bypn Tam e Gorar mmmmama pasnomos (mana-
MH B TPeIRMHAMH), KARK U cocelHee Mope Brasxuocre. Ho smecs onn
Kpyunee H JAMHHEE -— HOKOTOPHG H3 RUX TAHYTCA NAPANASTLHO Ge-
peraM Ha MHOTHe COTHH KuJIOMeTpo K 3anusy Pocel m mazee k ce-
BODY [0 TeppHTOPANM dToro aawusa. Pax Banos asmo cBasam.c Kpyn-
HuIMH Kparepamu (maiigETe IO Kapre KpaTepm Mapnit, Kapnan *,
Piomrep *), uTo BHONHE 6CTOCTBEHRO, TAK KAK Hepes PasioMK WaAHA-
HE® NAaBH MOMET NPOM3OHTH Jerde, 9eM B ADYIHX MecTax. Jume 8
HCKIOYATEALHEX CAYYaAX Ha MOPCKOM BaAy MH He HAXOJUM Hu
KPYIIHOTO, HH MeJKOro kpaTepa. . '

B wro-socrownom yrry Oxeama Bype wmommo pasIHYMTL OXAH
U3 CaMblX KPYUEBIX AYHHHX PpasioMoB — tpentumy ‘Cupcaind u ee
nponoaienne — rpempay Bupruii. Hauumaeres stor passom =na

repparopud Oxeana Bypb, a satem - propraerca » MaTepuKoByw of-
" HACTDH M TAHETCH IO Hell mouTH Ha 250 K.

Bocrounmii Geper Oreama Byps ofpazosan oOmIUpPHEIM BATODL-
6M, B IOHKEON YACTH KOTODOTO BMISAAETCH CROEM BOELOM CBOTJHX
aydedl ywme sHakoMeli maM’xparep Hemnep' (mmamerp 32 km), B mo.
BPONOPNUAM H N[O pasMepaM BTOT Kpatep, KaKk ViKe rOBOPHIOCH,
MOXO}R HAa 8eMHEIE KAlbIODPH. XOpomwas cOXpaMHOCTE CAMOro 'KpaTe-
Pa B BeRNa CBeTXIX Aydeli BOKPYr HEro roBOpAT O TOM, uTO 3TH
00pasoBaHNA MONOAM H U3BEPKeHEA ‘Tenrpansofi ropku Hemnepa:
HPOUCXOAUNN B HeARABHEM HpoUIToM, BupoveM, He HCKII0YeHO, 974
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RALAS-TO- OCTATRE - 6HUIOT0 AKTHBHOrO BYJAKAHHIMA B STOM patione
Jlyant momuo HaGaiopate u Temeps, Bo Beawom caywae. cepepHan
OKOHEYHOCTh HArophA, obpasyomero Bocrounntli Goper Oxeana Byps,
npencrasager cofoit, noaayll, HanGoxee «Momonofi» M ByAKAHHTE-
CKM aRTHBHNE paiion JIYHM. 37ech B pafioHe KpaTepoB ApHCTAPX H

. n . Puc. 98. Itpatepst Apmcrapx, T'epogor & no:inna Iiperepa.

Tepogotr eme ¢ 1650 roxa uccnoRonareln. JIYHN OTMOUAIHK RAKAS-TO -
CTPAHEKE U3MEHORHA, He BXKYINEECH € IOCTOANCTBOM i HEn3MeH-
HOCTBI0 GOTBIIMHCTBA OCTANBHEIX paifonos. Jlyast :

. - Ho pasmepam Apucrapx m leposior Kparephi-GnHsHemE: WX gHA-
werpst paBui 36 kM (puc. 98). Ho Apucrapx Topaazo waTepecree
Tepogora.. Ero JiHo — caMas. APKAA 9JacTh JYHHOR [MOBEPXROCTH,
M. B DTOM OTHOIIGHWH ' ADHCTADX -ABIAETCA AHTANONOM T'puManngu.
BemecTbo, KOTOPHM WMOKPHTO AHC Apucrapxa,.-cnoc¢ofHO 10K BO3-
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" RmeiicTRHEM xoporkcinounonﬁro-naﬁrywem 'Cmna-nmunnecmnponam

(cnalo cPOTETLCA «XOMOREEIM CBOTOMS) ‘Jaxe B AYHHEE asoux, - Mo- -
ser GuiTh, MOBTOMY BO BpeMs JYHHMX saTMeEmd, 3aMeTds CBEIOHHG
Aua ApACTApXa, HEKOTOPHS 'ACTPOHOME OpRHEMAIN 9TO0 CBeYSHHE 8

- H3nepmenre byiaxara, Ho mame omnbanmce, oBM GHAR HemaleKm o7
BCINEH — NeATPANsHAA TOPKA ApHcTapxXa medCTBHTeABHO R MOHE-
- He OT 'cAy¥af K CXYYRK CTANOBATCH, MO-BHAMMOMY, . RefCTBYIo-

+ T{HM BYAKAHOM. - .

B mauane 1963 r. H. A. Hoanpen ﬂaﬁﬁmm caaGoe mereenme

" rasop M3 Rparepa Apucrapx. B oxraGpe roro site roxa amepmmran-

cKkne acrpowomsl Bapp m I'pueaxp maysanm MHomway Hiperepa —

., YHMKMABHRIE pasnoM ma Jlyme mammoir 170 ®m m mepusolt 10—

12 gu, BaxopaumEiic uyTs cepepnee Fepogora m mo opme. mamomy-
nalompdi 6yxsy W. Pacmmpemuml romen sroro pasioMa: {om: mie-
Hyercs raxike Tpemumuofi I'epopora) maspBaercs Tonosoit KoGpr

. Heofuunan aspmmmcras popua [loannm Hlperepa eme B mpomrmon

' . BeHe SACTABH/AA HEKOTODHX aCTPOHOMOB NPEANONOKATH, ITO BHECh

Mbl BUAWM pycio OnBmiell JYHNOH peKM — HAMBHOCTb, BHIBHBAIOMAA .

' ceropaa aume ymstbry. Ho Jomama Hipetepa okasanach aaMewaTens- -
"HOH B APYToM OTHOmIeHMH. -

_YVHOMAHYTHE Bhlle aMeDEKAECKE® aCTPOHOME W 20 OKTEGPA

. 1963 r. meokuyiaBHO yHEjleqw APkoe, 0 BPOMOHAM BCHLXMBAlOMIee,
* BPSCHOBATO-OpaHKeBOe NATHO, npmMuKaomee x Tlomose Kobpm.
- Bropoe popobuoe natEo AEamerpom 2,5 kM pacmomarazoch momepex

Homuar THpetepa, a Tperbe, camoe Goapinoe maTHO Guino samedeHnH

" HA -BEYTpeHHeM CKIOHE Baga APHCTADX& B 6r0 WTO-3alagHOE TACTH.

Hosssauce st natga 8 18 9 30 MAR; a mcueamm » 19 w 50 »um.
Meéan cmyers' {27 ‘moabpa 1963 r.) amamoruwmoe narEoc cHOBa Ha
KOPOTKOEe BpeMA NOABWIOCH Ha Baly ApHcrapxa.- . -

Ecam yueets, 4To MiorHe HAGTONATENH HEOXHOKPATHO OTMOTAXN

| Bpemenmo# yXylileENe BUIMMOCTE feraiefi ma xHe Apucrapxa, TO

BPAN A8 MORRC COMHEBATRCA, TI0 AMEDHKAHCKMM YIOHHM YAAUOCH
#afmionaTh H3pepReARe AYHHHX BYJKAHOB. T
' . Kparep Apucrapx — ogenp monopofl, GuiTs MOMeT, caMmll MOMO-

- rmofi Ms KPYNEMX AYHHHX Kparepos; CpasaEmTensHo Hemasmo, doto- -

rpadupys Jyoy B andipaxpacHnx sywax Bo BpemMa NYEEEIX sarTMe-

U pmi, _ACTpoHOMBI OGHADYMUIHM, %TO PAR JAYHHEIX KPATOPOB ropasjio’

ropsvee, ueM OKPYMaMINEe UX N CPasy OCTHBABINIEG IPH BATMEHHH

" 9dacTH AyHHOl moBepxmoctn, PasEnua TeMmepaTYPH B OTHEABHHX

éaynaax {xparep TExo) pmocTHraka aecaATEOB rpamycos. K raxmi
4TOPAYEMD KPHTODAM OTHOCATCA, B WACTHOCTH, BCe MONONHIe KpaTe-
Pbl, OKpYHeHEEe BeHNOM cBeTaMX xyqel (Tuxo, Homepmur, Kennep,

poka B ppyrme),” K «ropaumu rtowxams na Jlyme npumapmesrmr

" Aprerapx,

- Bareueno, 4TO K HOAYAHK STH NONOCK YINHHAOTCH, KAK IXYIANHIs _
' 26

Eme » npomaoM BeKe Ea CBOTIOM AHO 'Apnd'raf:xa fraz samewe-
K caalue TeMHIie PATMANbAKES HOJNOCH, B NOCIEJHME [BA NECATIH-
JeTAd HORPoOHO HzyYeHHHe -anryEfickEM acrpomomom II. Mypor.



$anTacTAYSCKOTO CUPYTA, HHOTAA AasKe BHIXOAAT 34 TPAHNHBI KpaTe-
pa, & B ROMIY JAYHHOrO AHf OHH YKODAUUBAKTCA H BTATHBAIOTCA K
nenrpairuolt ropxe. Ilogo6mmie sarajoumme aBaeEun Myp oﬁnapy-
SREN enle ¥ ABYX eCATKOB JYHHBLX KPaTepoB.

ANrauitcKuil ACTPOHOM CRIOH®H CYHTATH, ATO pa)mmnue noo-
CH TpefcTaBAAIT coboli HeBHAMMEIE TpelUMHEK B AYHHOK nosepx-
HOCTH, MAYIHHE OT NEHTPANLHOR TOPKH — ByaAKada. C HacTymJeHHMeM
JYHEOrO QHM TeMOeparypa DOBHIIAETCHE H M3 TPEIGMH BHIEASIOTCA
KAKHO-TO TA3H, BO3MOKHO, yraekmcxora. OHA-TO B [aeT Mua#bh Ka-
KHM-TO UPWMATABHHIM JXYHHRIM PACTOHHSM, KOTOPHE DPAacHOISTANTCA
pgoxs Tpemmn. K Kommy sywnoro nea Bhifle/IeHHe Ta308 UPeKpamia-
" @1¢d, M ZYHHAA PacTHTeNLHOCTh YaXHeT, i

To, wro u3 Hemp JiyEm HEorHa BH}.'[BJIEDTOH TasEl, mocie pabor
H. A. Hosutpera cumraerca Oeccmopmmm. Tor sxe Myp s 1950 r.
Buyrpa xpatepa Mecche A yBupmea Gnecramjee Gemoe obraro, GrcTpo
pacceaBineecd., I'ofoM paHbe €r0 COOTeYECTBEHEWK TOpDHTOH Ha-
6mopas kry6 Genosaroro mapa® Jomisme IlIperepa. Ho ecam ects
naps BOAK, TO HoueMy Onl B He GHTD MHBHH?

He 6yneM, oxmako, cmemmnTh ¢ BLBOAAMH, I'umoresa, 3anmmae-
. Maa Mypou, xota ¥ cobrasHMTeaLHa, HO RajleKo He GeccHepHA W BO
BCAKOM CIyuae HYKIA6TCA B TIIATOXLHOH ¥ BCECTOPOHHEH mpoBepKe. -

Ilpescpe acTpoHoME B Bompoce o8 oburaeMmoct JIyEE Gmimn
MOHee [MeTeTHABHE., Mu ymXe ynoMmBaIM O 34Taf0IHHX TEMHEX
naraax Ha gre Ilrarona; dpatocdeBa m APYrAX: KpaTepoB (ecTh OHH,
KCTATH CKazath, # HA JHE Illumap)m) C nsmeHeHmeM YCHOBER oc-

HeIdeHnsd, TO eCTh B TeucHHe JIyHHOI‘O AHA 9TH DATHA HaKYTCH Men- - ’

SeHHO NepeMEMANIIUMECH. V3BeCTHHI  aMePHKAHCKEN AacTPONOM
B. Hukkepusr 8 1894 r. mpemmoNoMEs, WTO Barafoulble ¢XBMIKY-
nmmecAs NATHA ©CTh.. CKONAINA JYHHHX HACOKOMBIX, HIFYUIHX . cefe
yao6uoe HpACTAHMING. DTa CTPAHEAA THIOTERa, HPABJAA, HO BCTPETAIA
OONIeDKKE, B Hopke IIMKRepHWAr CKAOHWACA X MHEEWI0, HTO H3- .
MEHUHBHE IATHA Ha JHe HEKOTOPHX JYHHBIX -KPATEPOB — CRYAHaR
IYHHAA PACTHTENBROCTh, 3aMETHM, CIHAKO, emle Pasd, YTe HO COBpe-
MEHHHIM JIaHHHM B HCKTIOUNTOXLEO CYPOEOM NYHHOM MUDO CymIecT-
BOBAHAE DPACTHTENBHOCTH -BPAN JIM_'BO3MOMHO, XOTA OKOHYATENLEQ
, 3'11:01' Bompoc GyAer pelleH JHING B xope RadbHeRIMKX HCCTeNOBARKI
YHH.

Mu saxoRTuM 00Ies SHAKOMCTBO ¢ BUAMMEIM nonymapueu Jlymur
_ yHazaHneM Ba MaleHbkH{l Kparep [Dpykryfsen®, wmaxomammiica B
npoxnse, KoTophii coepguaer Oxear Bypbr ¢ Mopem [lomxpeii. Cam
o cefe BTOT KPaTep HUYEM He 3aMeuaTelieH — eT0 NBaMeTp paBeH
scere 17 xu. Ho om mocur mma ofiHoro u3,uccmepopateneii Jlynm,
OT/IAYUBIIErocd B NPONIIOM BeKe KYPHesHHMN coofiensyaMH, 9TO B
PasHKX MecTaX TYHHOTO ARCKA eMy yrAazoch HabaioaaTh MCKYCOTBE-
HEe COOpYMeHNA cenexntonl

ITpomxo memee wexa, u Ha Jlyme Ha camom pmexe moABRANCEH HC-
KycCTBeRHEe HpeMeTsl, NPaBaa, CO3NaHHLEIe Ee celennTaMd, a ofm-
TATENMAMA JeMJIH,



- CIEfibI YEJIOBEKA B COCE/THEM MUPE

970 ovemp NMETEpecEAA 2a]aYa — OTHICKATD Ha nosepxuoctn Jly-
HH Té MeCTa, IfI® YeJI0BEK CAM HAH NOCPECTBOM ABTOMATOB MPHCYY-
. HAT K HENOCPeNCTREHHOMY M3YYeHHI0 cocefmerc Mupa. Jlammsle, mo-
JAYYeHHHE U3 PallOHOB MOCANOK, MOIBOAAIOT CYOUTHL He TOJXBKO O NpH-
poze Jlymu B menoM, HO W -0 xaparTepe MecTHoCTH, nofBeprieiics
" ACCIeNoBARKI0. A TOrZa ¥ CAMA 3TAa MeCTHOCTb CMOTPHTCS O-HHOMY.
Bnepsue senopex «npuxocmyscas k Jlyme 14 centabpn 1959 ¢,
B 3T0Y NOBL COBOTCKAf ABTOMATHEYOCKAH . MeMILIAHGTHAN CTARLHEH .
(AMG) «Jlyma-2¥ mocrsrna momepxmzoern Jlymst B paifoHe Kpatepon
Apzuien, Apuctuan u Asromur. ITocanka Grma  «KeeTHONS —
M CaMad CTARIES, K 66 PAKETa-HOCHTENDb YIANH Ha AYHEEYIC MOBEPX-
nocrs. Ho xora mmkakmx cpencrs amopruzanmm OpU 3TOM He OphMe-
HANOCH, MOMHO KYMATh, AP0 BEIMIEAH & E306DAKeHUAMHA rep6a -Co-
‘BeTcxoro Cowsa OCTANMCL B IENOCTHE H, GHTE MOKeT, KOTAa-HEGYNL
B OyAyillem, KOCMOHABTH, TIOCETHB BTOT pafioR Jlyest, waligyr cme- .
Fi MORBOro JAOCTHHEHHH = KOCMHYOCKOTO TeAa ' SeMHNBIM - JIeTATeXh-
URM ADRAPATOM, o .
Meé¢ro mocagrn «JIyam-2» Baxomures upuMeproe B 20 KM X 1OTO-
Samafly OT Kparepa ABTONMK. 3jech-BORPYr BHAHE CHILEO paspy- -
WENENE H YACTHIHO Norpefennste fopmm peaveda. Ecuu 61 bt
OKasanmel 3iech, TO MM ABTOAMKA, HE TeM . GoXos Apxmamena nau
Anetims M Gul He ymmpemm. Kpyrom npocTHpanach Ou B Iexom
poBHAA, TeMHOPATAA noBepxHOocTs Mopa Mompen. - )
-.Mst_me cobupacMca 3fiech Namé KPATKO M3MAFAThH XPOHOLOTHIO
‘nayvessa JIYHED cpemcTBaME KOCMOHaRTHKE, OTMOTHM JuITe Hau-
BAMKEBE M WHTepecHse cobmgna, CBHAOTCNAMHE: ROTODHX MH
Gnm aa mocaemuue 15 wer. - ‘ N
~ Ha pmmeparax «JIypa» (¢ momepa 4 mo HoMep 8) orpadartmma-
AHCH CECTOMB! YOPapACHAR HodetToM X JIyme m ma Jlyny, a raasnoe,
ycrpoiterno, ofecmeunsanmee MATRYI0 ' DOCAlIRY HA AYHHYI KOBEpX-
HOCTER, "TaKRYI0 mocamky BOEPBHE B MHP® OCYIHeCTREIA «Jlyma-9s,
MAPKG OmycTuSmases 3 gespain 1966 r. ma noeepxaocTs Oneana
bLyps, mprmepro 240 M. K CeBOPO-BOCTOKY 0T KpaTepd KaBanhepu
- {mawmep 80 1x). Teresusmonnan cucrema cranmms «Jlyma-9» mepe-
nana THE NaHOpaMM IYEEOrO naEamadita wpu pasmoi BrcoTe Conn-
" Wa Haj NYHHHM ropusomToM. Bmepsme npomommrachk Telenepenaua .
¢ Jlyys W, NOMHHTCA, KaK HENPUBHYRO GLINO ¥BUOeTh Ha SKpame .
SEMHLX TeJ0BU30POB VrPIOMEIR ayERmit manmmmadr, Bnepsue we-
' JI0BEK YBHRONX IYHHYI0 DOBEPXHOCTH TAK, KAK ©CAU OH OR caM CTOfA
wa 910k momepxmocrs, Herarm ckazars, IKCOEPHMOHTAALHLE MOCAK-
ki «Jlyan-Tr 'n «JIyEn-8s Taxme Gnuam HPOBEICHK Ha HMOBEPXHOCTH
Oneana Byps, nmpuuen «JTyna-8» OKasaNach coeceM GAN3KO OT Kpa-
" repa amaneit, yice YOOMAHRYTOr0 HAMH B HpeANAyInei IiIaBe. :
. - 4Jlyra-13» — Bropas cosercran AMC, 24 Aexadpa 1966 r. marxo
ONYCYHERIAACA HA AYHEY® NoBepxmocTs. Oma Gima Goxee copep-
WIeHHOH, MeM 60 MPeRXWOCTBOHEENA, ¥ HA Tenen306pasKennax, mepe-
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napERX «JIyHo&-13», seMHHe spuTeNu CHOBA YPUICHH AYHHHEE KaM-
uy, B HeoGWAWE BeTpeuapimEeca mosciony-Ha Jlyme. 9ro, pasymeer-
CA, He MeTeODUTH, & HeloNbmNe ByNKaHEYecKHe GoMON Ham mpocTo
OCKOJIKA NYHHBIX. CKaj, PasApoblleBHHIX OpPH MEBeDHOHMAX WM IPH
yaapax MeTeOpHTOB. . - . . .
B pafiore nocamkn <Jlymst-13» - o6paTHTe BHEMaNMe HA KpaTep
Cenesr (muameTp.44 kM) C POBHHM TeMHLIM JHOM ¥ OYeHb JUMHHBIN

“Pae. 99, Mecra nocamm AMC «Jlymas (1) n Ropaﬁueﬁ «Anoa0R» {U\).

Bai, KOTOpHIt HaumHaerca y kparepa Hapram (mmamerp 26 KM}, nIpo-
" xopuT wepes CeleBK M YXONHT HANEKO Ha CeBep B CTOPORY 3aansa
Pocil. 30T BaX' — OMH M8 CAMEIX KAMNELIX HWa Jlyme. = . = -

«JIyna-16» ynusuna wemosedectso. 9o Gpuna” mepsas AMC, ye-.
' JENINO BHMOJIBKBMAA OYeEb caomusie samaun. Craprosas ¢ Jemmm
- 42 cenrabps 1970 r., oHa 20 cemralpa coBepUIRIA MATKY HOCAAKY
B paiione Mopa Msofwmma (pmc. 99), mpomseema-Gypeure rpyura,
sabpaia oGpasipl AyRHO MOPOAN B repMersvieckHl Kowreiinep, a sa-
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you eraprosana ¢ JIyHH B 24 coBTAOPA MATKO ONYCTHAACH BA 3eM-~
HYI0 TOBEPXHOCTh. BepBHO B HCTOPAH YeIOBETECTBA ABTOMAT Cle-
tax ua Jiyay u ofpaTEo, nocraBus B seMmule JaGoparopun oOpa3aus
AYHHOTO TPYHTA, TO €CTH YCIGIIHO BRINOXHAN TAKYIM Ke 3ajavy, KaK -
¥ aMepHKANCKHO KOCMOHABTEY B mpepspymeM 1968 r. Oio mmmaro-
Imeecs. AOCTHMAEHMS COBETCKOH KOCMOEABTHKE J0KA3alo, 9T0 ABTOMa-~
TH. B pellIeRNN MBOFAX. 38/18% MOTYT YCHEmHQ KOHKYPAPORATH ¢ ROC~ -
MOHSRTAMM, a KOe P UeM ¥ NpeBocXofnTh ux (oTHOCHTeNbHAsS Jemie-
BH3HA DKCHEPHMEHTA, OTCYTCTBHO NpOGNEM, CBA3ANHMX € HOBECO~
MOCTHI0, IEPErPyBKol, paTEANMONHOR ONACHOCTEIO H JIp.). - '
Mecro . nocamen «JIyan-16» Haxogmrca BGausu HeSoapmoro Kpa-
Tepa Yo66* (nuamerp -25 xM) um pagom ¢ HeGobmIEM BAJNOM, uepe-
. cerasomaM Mope Hsobrnmua. Horga Oyzere paccMarpmsaTh STy MeCT-
HOCTH- B TOACCKON, ofpaTETe BEAMAHHE HA TPYINY W3 “OTRIPEX Kpa-
| TépoB ¢ NPUIYANMBO NEpeIeTAIMUMEEA BANAMU. 3/0€b. -KDPYToM
MHEOFO MOXKEX KPATEDOB, a4 0 COCEACTBY € MeCTOM HOCANKE «Jly~
mu-16» BEAHEIOTCA NP KPOIIEYHHX IYHHEMX Mopa - Ilenn 'u Boan.
Oa omm, noBTOpHEEM, MO CYIECTRY, MpPeACTABAMOT coboli mRO ABYX.
" JNYHEBIX Kpatepos H Haspamm «mopauu» lO. @pamuex mo muepo-
| pasyMemEni. - o o _ -
" Amepurancxne AMC «Peitnmaep» (¢«CrETazen») HCNONbIOBAMICH
pas. -Gororpaduposanua’ Jiymsl, ThE éxasars, ema. mopterer.
Ba 20 wilsyr %o yRapa o IYEEY® HOBEPXHOCTH 110 KoManpe ¢ 3emn
' BKIOVANHCH TENeRTSHORMAIS  KaMeDH, Koropwe ciumama Jiymy ¢
Gamsroro paccroamms. IIpn yaspe o moBepxmocts Jlymm «Peiimmice-
_pei» pasbuBanuch ¥ Ha 9ToM $HOTOCCAHC MPOKPATACH. .
. -Tlépeume . sanmycka GHIIM HCHHTATENbEWMH, CIENYIONIHO TETHI-

_ pe Reyfaunmme u yEmb «Peitarep-7» 28 moxn 1964 r. accrar mo- . .

pepxnoctn Jlynn B paitone Mopa OGnaxos u mepenai Ha Bemmio To-
mie HBOOpaeHNA JyHHON mopepxmocrn. Ha srnx maolpa-

smegEAX ~OLUIO 3A(PERCEPOBANC MHOMKECTBO MelhYalIIHX KpaTepoB. -

By clenam BHBOX, NT0 ¢KPATEPHOCTES — CaMaf XAPAKTEPHAA OCO-

" 6eEHOCTHL XyHHOrO pexbeda, NpHIeM eCIX KPYDHEE KpaTepH u

'MMET BYJIXKaHEYECK00 MPOHCXOMICHHe, TO MeJIKHe W Melpyailmine
" xpateps ofpasosamuch TpE RaReHHR R4 JIYEY MeTeopuToB HAW BYA-
KaEwdeckux GoM0, BHODOMEHAHX AYHBEIMA. BYARRHAME, .

. «PefiERep-T» ycmen mepenars Ha Jemmio 4308 wmsobpaskenmuit
_SyRHON NoBepXmocTH. D70 OLLI0 KPYDHEM ' HAYTHEM ROCTHKOEHMOM,
'#t ;0 ENEUMATHBe aMepERAHFe MeXIyHapORHEIE acTPOHOMUTOCKHI )
. cows Ty uacte Mopa OGasKoB,. Iflo COBEPIIMI JKECTKYIO NOCAgKY

«Peitarep-7+, nanmesoax Mopesm ITosmanmnin, '
' «Peitamuep-8» mepenianr 7437 meo6pamennit- mopepxnoctn Mopa
Croogoficrenn, a ¢Pefimmxep-9» yman BEYTDE . SH&MOHHTONO KPRATEpa
Axpdorc (pro Guno 17 despana 1965 r.) n mepeman 5814 usobpa- -
SKeHHN JHA TONO BYNKAHETSCKH AKTUBROTO Kpartepa. )

- B orngune ot £Peiiammeponr, aMepHKAHCKAS KOCMHIECKHe ANOa~
pats (HA) «Cepseiieps («OGoapeparenbs) UpesHAIHATATHCE IIA MAL-
Ko#i- DOCAKN Ha moBepxHocTh Jiymw. Takaa mocagka Guita - BIepBhte
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ocyuecTriena anmapatoM «Cepseiiep-1» 30 man 1966 r. B Oreane
Byps BOnmsn meGompmoro kpatepa Paemcran {(amamerp 19 xwm).
. B paiioHe HOCANKER WHTEPECHA CHCTEMA pasBeTBIAIHXCA BAAOB,
TIORPHIBAIOIIEX OKEALEKOS JHO, «Cepneﬁep—i» nepefan Ha JeMum
- 41237 maobpamennii OKPYKAIOIell MOCTHOCTH IPH DasHKX YCIOBH-
SIX OCBEILECeHHA, -

«Copseilep-3» 7 anpens 1967 T. ONYyCTr CA TalKe Ea TepPpuTo-
. puio Oxeana Bypn e6russ krpatepa Jlampcbepr (numamerp 40 ku) u
HENAJIeK0 0T TOr¢ MecTa, IA¢ COBEPIINNA DKCIEPUMEBTANBHYI IO- |
. cagry «Jlyma-5». Crammus «Cepmefiep-3» RMexa cmeHmalikHOe Me-
XaHHYECKO8 YCTPOHCTBO ¢ KOBIIOM, KOTODHI NpopLii Goposay riry-
Onnoii mo 20 cM. Jtn peficTBUA aBTOMATHUGCKOrO <IyHOKONA® K-
CHpOBaAUCh TeJeBU3HOHHLWIMHM YCTPOHRCTBAMH H II0 HX PesyAhTATAM
' CYRUNH 0 MeXaHWWeCHHX CBOHCTBAaX JyYHHOro rpyata. K wory or xpa-
Tepa Hanncﬁepr HAXONATCA Yiie SHaKQMHe BaM Pudeiickme Topw u
. Kpowewnw# ropusii xpeber Ypawx, Ho HMelowmii EHudero ofmero ¢
SeMHEMM Y panoM.

Cocras aAymHOrO . rpym-a C IOMOIIPI0 CHONHANRHOrG AHAIM3ATO-

‘ . Ppa, NepefapaBmieroc HEOpMandi Ha 3eMiaw, onpemenunr KA «Cep-

Beilep-5», MArko ceBmmii Ha JAYHEYR HOBepXEOCT: 8 cemralpa
1967 r. Mecto nocaaxu — Mope CrnoxoficTsHA, Hepalexo oT Kparepa
Cabum (nuamerp 30 kM). ARanormumpie sajasd BHmoImm KA
«Cepgeiiep-6», onycrupmmiica 7 mombpas 1967 r. ma mnoBepxHOCTL
Ienrpansuoro 3anuwa, n «Cepeeiiep-7», Hecnemppasmal 7 mapn
1968 r. aypumi rpysr pbausu xpatepa Tuxo. .

B 1969 r. npomsounto smoxanbHOe COSHTHE ~— TSNOBEK BIEPEHE
c-rymm Ha -NOBePXIOCTEH - KOCMUYECKOro Texa. - Cayauiaocs a0
21 wwiir, KOrja KOMAHAHD AMEPHKAHCKOrO JYHEHOIO xopabaa «Anog-

- nou-11» H. ApMcrpomr psimlesr Ha mepsy0 mporyaky mo JlyHe
(puc. 100). Ilosme Kk HoMy TpPHCOOEMBHICA H' BTOPOH KOCMOHNABT
9. Oxppun. B karou mecre JIynm paGorans sTH nmepesle RoCeTHTenH
cocep;nero mppa? Oun BRCAZIMIMCH B IOrO-ganmajHoM yray Mopa Cuo-
Koifcreud, Mexny kparepod Cafuu B Macxenaiin (qmamerp 24 &),
nofamKe K HepBOMY H coBeeM -GamaKo™or MecTa mocaguu KA «Cep—
Beiiep-5%. I9TO MeCTO AMOPHKAHCKHO ROCMOHABTHI. HA3BaAH Basoil
Cnoxaiicreaa. Apucrponr m OIApHE HCCASNOBANH TYHEMI. rpyHT,
Pl ¢ cobolt Ha Bemmio ero ofpasnm, pasmectim Ha JIyHe pag
npubopos ¥ 24 HIONA BMECTe ¢ OCTABIIMMCA B OCHOBHOM OTCOR® KO-
‘paGis ma oxoxoxyEHO# opbEte M. HomnmmrsoM Graromoxyumo sepEy-
muacs #Ha e, [locae TOIO aMepWEARHCKHe KOCMOHABTH-eHie [ATh
pas BHCAMABaINCH HA JIyRy, mpHueM -mocremEHil mONeT, SaBepIai0-
muit nporpaMMy «Anomrous, cocroaxcs B gexabpe 1972 r.

Ha pue. 99 nmoxasass MecTa <NpUIVHEHMA® AMOPHRAHCKMX JAVH-
uux skcmenenedi. Kpome Toro, mpuromuu ralaumy, mo moTopoi wmn-
TATeNh CMOAEeT HA RAPTe OTHCKATHL MeCTa mocajky Kopalwell «Amoxn-
JiOEY W PACCMOTPETh OKPECTHOCTE BTHX MeCT, .

' HexoTopsie upegpapaTeNbHENe HAYIHHE = HTOMA  NPOrPAMMEL

¢Anonnons Takowl, Ofpasnum, nocrasaemasie ¢ JIYHR, EMEOT BO3-

266 -




-

_pacr or 31 mo 4,2 mapm. xer. Sro oamavaer, 4TO soapact Jlymir
CPABHEM C BO3DACTOM 3eMXH M COCTABISCT TPHMepHO 4,6 Mapm. Jer.
Jlyeran xopa npocrepaerca eray6p npumepno Ha 60 xM, a nox neit,
“mo. ray6usm 990 kM pacmonaraercAa MmanTtma. [lmaMerp mymBoro snpa
6amaor k 1500 ku, Hexaxux cuenos arMocdepst o RHIEE Ha Jyre

Cegemorpadwacc.

mm;::: . upiinyhenas . - Pelon HM . | ¥Re roopzHBATR
Anonnos-1¥ |20 mons 1969 r. Mope Cnomoﬁ&ma; K 5a- | B=0°7 c. B

‘b
: _ . maxy oT Kpatepa Cabnu 23°5 3. K.
 Anonzon-12 | 19 soaGpa 1969 r, Oxeast Byps, X moro-ze-{ f=3°2 ». w.
: ’ ) gsa.{xy ot xparepa Jlaaa- | A=23%4 ». &.

pr

Anonnom-14 }- 5 denpara 1971 r. | K cepepy oT mpartepa 'g=3°,‘l 0. W,

. . pa Maypo. =47°5 B 7. :
Anomroa-15 | 30 miona 1974 r. .- | K samaay or Goposmu J ¢ m.
: : ) ’ Xoanu . =36 3. X.
Amoanon-46 | 21 anpesa 1972 r.. | K cewepy or xpaTeps =9°0 . or.
o - ~ Herapr - . =15°,5 8. A.

Anonnon-17 |11 pexaéps 1972 r. | K wro-socToky OT Kpa- =20° ¢. 1L,

Tepa JIaTtpoR =307 3. &

. pona He ofmapymeno. IIporpamma «Anonnon», ‘Ha fororyro 6nia0-
34TPAUEHO 25 MIDA. MOMEApPOB, 3aBepINOHA. ' S
Tlpunnunuazrsso HOBHA mar B weyuennu JIymm OMA efexan co-

percxnmn yaensmu 8 1970 r. 17 monbpa Toro rona AMC «Jlyma-17»
AocTaBsaa ma nosepxsocth Mops [oxaelt camoxommnilt, asroMaru- -
qecKull apnmapar, ynpasisessti ¢ 3emiu — mepuil xymoxoa. B or-
FGUAe OT PAEeé HOCMAapmmEXcH Ha JIysy ammaparos, «Jiymoxon-1»,
pecod 765 xr (Ha Bemuel), 6pi chocofeH HepeMEmATHLCA O JYH-.
HOK HOBOPXEOCTH, MAHEBDHDYR MO JKEJIRHMI, 3EMHOTO «BOZATENA.
PasrooGpasHas: aumaparypa, xoropoii ofmapHO Omn cmabmen «Jly- -
Hoxon-1», mepepasana Haysayo MEQOPMANHIO O MOCTHOCTH, HO KOTO-
_ polt mepememiaics AYHOXOJl, CBONCTBAX NYHROTO TDYHTa, COMHeuIle
HeNyueBEH B BooOme o ¢usmueckofi ofcraHOBRE B JAYHHOM MHDE. .
B orrabpe 1971 r., gocne 10-mechunoii paboru «Jlymoxoa-1» saBep-
. 1MMA TPOFPaMMY MCCAOAOBAHEN, MAyWHB FPYHT H peabed Ra mroma-
an 8000 ks. M. O mepezax Ha 3emino 200 namopam u Goxee 20000
paobpaxennit ayanux meifsameli. B 500 Ttourax rpacem «Jlymo--
xon-1» onopeneEN  MeXaHEWeCRHe CBOHCTBA JAYHHOTO TpYHTa,
. a B 25 ToyKax mposex ero xummuweckmii amanms., Lze Bee pTO mpo-

" BCXOMMA0? C .

Haitmure 3amue Paayrs -8 Mope Jlowmneli u Mwme Depawamn®.
. Tippmepuo B 90 KM K 10TO-BOCTORY OF 3TOr0 MHca, HA POBRON no-
popxHoctn Mops [ompmei H cCTpAaHCTBOBAN Baml WepBBE JIyHO-
xox (pue. 101). : ) :

14 deepana 1972 r, «Jlyma-20» mopTOpHAA omepALMID, KOTOPYK
prnepene mumoxnuaa «JIysa-16s». Ona pocraBmza Ea 3eMaio- oGpasust
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AYHROTO TPYHTA, HPHYEM BAANA STOT TPYAT ‘M3 TPYAHONOCTYHHOrO
- pefiona Jlysi (socrounnii ropacruit Geper -Mopa Haobuaus, B6assu
- Kpatepa AnmoamoHwii, nHameTpou 44 kM) - S

16 musapa 1973 r. AMC «JIyna-21» Marro nocajunns ma Jyay

«Jlynoxon-2». Mecto mocajkm maliTy 0o KapTe oueBh aerxo — 810

- L .

Pic. 100. [leppan nporyaka wo JIyne.

BHYTPEHHOCTh JIPeBHEro, . HOXYpaspymennoro - Kpatepa Jlexonse ®
(muamerp 55 xM), pacnonomemmoro ma sanafgHoli oxpamme Mops
Hcmocru, Cemepues aroro Kpatepa zaxoaurca kpatep Ilocmpommii ¢
ZBoBHEIM BajIoOM, I0/Hee — KBofiHoll KpaTep JIMTTpOR. '

B mae 1973 r. nporpamma paGorsi «JIymoxopa-2» Ghia mon-
HOCTBIC BHIMIOANEHA, ¥ Rajoch MofpobHo Maywurh pexsed KEa Kpate-
pa Jlemonre, BLABNS 'mpE 8TOM TaKWe LOApofHOCTH, KOTODHe He-
_ NOCTYNHH 1A BaOaioleHEA HE B OfEH TemecKom. B vacrmoctm, ac-~
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CeN0BAH TOKTOHHYeCKH{ pasioM — Tak Raswsaemas IlIpaman Go-
poana paEmRo& 15—16 wsxomerpoB H raySumoit or 40 no MOTpoB,
VeTaHORNEH B DTOM PAGHE BEIXOA KOPeHHEIX CKAXBHEIX NOPOR MOIE-

" HOCTBIO B HOCKONLKO RecATKOs Merpop. IIpomenen xummueckull ama-
N3 FPYRTa B HeCKOALKAX TOYKAX TPACCHL

g ! I: -
4
.
1‘

Pme. 104, Caempa +«JIynoxoma-13 ma ayanol uo_nepxnocrh.

.‘Oﬁm,ni pesyabTaT aHamuza mpol m ofpasnos Jiyﬂnom TPyHTA
TOATBEPOUA TO, UTO M CHef0BANO OMKHIaTh. Bo3pact NOBePXHOGTHHE
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JAYRHRX 1QpOA sakiioveR B npegexax or 3,13 ac 4,4 mmannapaa
aer. Ha pammeit cragus csoero paspuraa JlyHa 6mna mowTh mommo-
CThI0 PACONABRCHA, TO TPHBENO K- TOMY PACODeRENCHAK) BEIIECTS.
B HEH, 0 KOTODOM TOBOPHAOCH BRIMG. . , .
XuMUYeCKHH COCTAB JYHHEX MOPOA HECKOXBKO _OTANYAETCH OF
cocraBa semunix mopon. Ilo oTHocHTeNEHOMY COREDIKAHMIO XUMHYE- |
CKHX BJIeMPHTOBP B HHX Goanime THTAHA, CKAHZHSN M LWMDKOHUA, EO
MeHbIlé CBHHNA, PTYTH, Xx0opa u Opoma. Taume nmeBHEe B seMHOIl
IPAKTHKe MOTAANH, KAK TIATHHA, 30X0T0 m cepebpo, na Jlyme mpn-.
CYTCTBYKOT. B EGBHRYATEABHKIX ROAEIecTBAX. Huxamux cmenos mus-
HH HA B HACTOAMIeM, HU B mporunoM Ha Jlyme ue mafimemo. Tar xax
COfIePIRARHe  YIIePOAA B NYHHHX o0pasmax oOKasaloCh OYeHh HH3-
KBM, JOTHYHO ¢/lelaTh BHBOR, 9T0 JlyEa HEKorma Me- ORAA HocHTe-
TeM KHIKH., L R
~ Acrpodoromerp, yeranomnemmmit ma «JIyHoxome-2», sadurcupo- -
B OTHOCHTENLHO ApxHE (ou moumoro meGa JIymst. ‘Boamoskno, aror
CBET BLI3BAH NMEUICBHIMU ob6Xaramm, oxpymawmumu Jlyny m paccen-
salomuuMn cper Cozmna m 3emas. 3a Bpema paborm «JIymoxoa-2» -
npoexals no myHHOE xosepxEocTH 37 KAAOMETPOE, T o
ccrenoparme Jlymu ¢ moMomgpo aproMato Gyner, Komewmo,
IPOJIOMKEHO, B cO BpeMeHeM. Ha JIyHe MOABATCSA HOBHe CHEAH weN0-
BeUeckol HNeareabHOCTH, Ho aBroMaTH JMML mponomar WyTH aNA

© Oynymux JYHHBX 9KCOeNHLUE — BeAh NadbHelinee OCBOeHZT® Jdyner -

BOSMOKHO JIANIE TPHM TECHEOM - COADY/KECTBE  KOCMOHABTOR H
aBTOMATOR, - : R
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. HEBUAIMOE TOJIYINAPHE JIVHEI
.B aeTepatype o Jiyme, HANIECAHHOH B POMLIOM BEKe, HEPEIKO
MOMIC BCTPETHTH FOPECTHO® YTBOP/KACHHE, Ir0 -00paTHYKR CTOPOHY

Jlynsl wenosex HuKOrga He yBEguT, HammM npanefaM HE B roioBy
He NPUXGANNC, YTO BeK COYCTA HeloBeX BHCAmETCH Ha Jlyne, a mo

" . DTOTO CO3NAHNEE HM ABTOMATH CpororpadmpyT HeBHEINMOS JAYHEOS
_ Tonymapme ¥ «Beunam» TafHA oxaiKercs packpuroik., Tammersenmoo’

pomaanoe aBTasEE: BHABHramHCh HEHEYeM, KOHeWHO, He ofocHOBAH-
116 TRHOTESH O CYMeCTBOBAHERA ’KH3HE HA obparxonn cropome Jlymot

Puc. 102. Hepoasa 0 A ofpaTtHoil cropomsr JI o OHHAH cOBeT-
o pe c% m?:'armgcmi crannl:iei my%a. A

N fame 0 LBETYHIMX AYHHHX POPOJAX, KOTOPHS® HOCTPOHIH TAM
cenennTH, HOCMOHaBTEKA, YBH, He ONpABRama STHX Hamexy. Hesu-
iMoe ¢ 3oMAE NMYHHOP TOAYIMIADEe OKA3ANOCH TAKHM K@ MEDPTBHIM,
Kax W To, KoTopoe ofpameno k HaM. Ho mATepecHOro TaM o6Hapy-
JKeHO BEMANo. : . .

7 okrabpa 1959 roma AMC «Jlyma-3» Bnepenie cosepmuna ofaer
Jlyum, cororpadupopara Goapuryio I&CTh 6¢ HOBEAWMOrO IOJNYIIa-
pHA U wepefata Ha Semao moxyuenase cumMie (pme. 102). Ha srux
dotorpaduax yaanoch paaruduth Gomee 500 meraneit, mpemmymiect-
PEHHO KPaTepos, ) .

" 20 mwaa 1965 r. copercram AMC «3omn-3» mpogommmxa dore-
rpadapepanne ofpareofl cropors JIyHu.
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Hovuie 25 camumor Nomoawmnz npemmme dQororpadmm, OTKpHB
BeMHBIM HCC/IO/IOBATONAM INOYTH BCS HeBURUMOe NOAYmApHe, -3a.
NCKIKeHneM odedp Hebonbmoro pajioma B6iM3m 10KEOrE NOTIOCA
JIynu. Ilos:me obGparHymo cropomy Jlymm d¢ortorpaduposain coser-
CKHé M AMEPUKAHCKHO KOCMHYOCKH® ABTOMATH, DBmaromaps oTHM
SKCIIGPEMEHTAM . YAQIOCH COCTABETh NOJHYIO' KAPTY NOSTH Beel
nosepxuoctn Jiymw (Kynxuroscma# II, I, Ipamomenue I).

" B pansuefimem Mu npe;mouaraeu MTO HATATON, HMEST nepep: coboir

TAKYI0' Kapry. .
 Heropaa nanuonomnﬁ Tex peraxeil, nompne OTKDHTH Ha 06-
parsoit cropone JIyHEl, eme He saBepmieHA. OQHeHL MHOIUM, HORYAC
BechMa KpPYIHHIM KTAM MOKA He NAAHO HHKAKHEX HARsBARH,
MpepnaracMan BOMEHRAATYPAE CTAHOBMTCA Y3QHOHCBHOH AMMEL mOCte
YTBeDAISHHUA 60 MemIYHAPONHKIN ACTPOHOMETECKHM CONZ0M —
Pellb peub HAer o6 ynenoneqennn AMEH JYIOINY upemmsnrenen
YeJI0BeIECTEA, :

Bpax aw m‘o-nnﬁym. H2 uBTaTemell orgil mrymm'r obpar-
nylo cropony JIymm é» Hatype» (ecxin Toxbxo $ eopefidnir- obaera

Jlynei). Ho:m sHAKOMCTBO ¢ HeBMAMMHN MOXymapwem . JIyEu mo -
Kapre npencrasyser Oonnimoi murepec. Omo moMoraer HDOEATH HeKO-
Topue rraoGamsEme csoficrsa JIyEHM xax KocMEdeckero reia. JHoGo-
OHTHO, B YaCTHOCTH, YBHAeTh Ha monmoli kapre Jlymel peTHEHSL
00XRK TeX KPaepHX S0H BUNHMOTO €0 NOAyINapssd, Ro'ropuﬁ BCHRNICT-
‘BHe HeyAauHoll Ana HabaiogaTens NpoeKIME KaMKYTZCA HAM CHABLHO
uckamensniMu, Panee, B pasgeme o sBesfax Mel* HOSHAKOMBAN
© YATATENSA C COSBEBKEAMM HOJKHHX CTPAN, BOBCS HO PacCIRTHIBAA, ¥TO
oH- HeTPOMENHO COBOPIIMT NMYTONeCTBHe B JOXHOe NONYmMAapHe 3eM- .
nn. HapeeMcs, uTo ¥ IpOryiKa IO KaPTe HEBUAUMOrO . NOMYIIApET
JiyeH noxamercs TBTATONIO AOCTATOTHO lmrepecnoﬁ | nquu-
TeapEON,

Trapmas ocobeHHOCTS oﬁpamoﬁ cropoHst Jlyasi — ee ua-repnao-
euft xapaxrep (pme. 103). Ecam ma obpamemmom x -m#M JyHmOM
OONYMApEH MOPA cocrasaawr upmMepmo 40% ero repparopmu, TO
Ha ofparsoif cropome “JIyHw Ha. zomo Mopelf npEXOARTCA MeHee
"410%. CobGcTpenEo, ecift He CYHTATh KpAeBMX 30H, TO TaM, HA HeBi-
" muMoM momymapeu JIVHEL, ecTh BCOro HBa NOBOABHO CKPOMHHX 10
pasuepan Mopa — Mope Mockezx = Mope Mearir,

TlepBos E8 BRX — TROEYHOS KPATEPHO® MOpe — M 10 pAsMepaM
B 1o opme manommmaer Mope Kpuawcos. Ero amo moxpurro sacrms-
ITRMHE, TEMEHMA NABOBHMY HoTUANEAMA. EcTh, omHaKo, B Cymecy-
BGHHO® DASNHYHE MEMEY STHMH MOPSMM. Mopo Kpmsrcor mmeor
ejmucTBeHANH KpyToff Geper, HAMOMHHAWINKE BaX HCHONEHCKOTO
" xpatepa. Y Mopa Mocksm — psoiinofi Geper, mau, TouHee, BEYTpPH
BHEITHErs, BHICOKOTO B KRPYTCTO Raja, oxafimnsiomere sTo Mope,
 ROEDNSHTPAYHO PACHONOMOH BTOPON Bad, HA “KOTOPOM -PHIRH Ne-
croAbKO Kparepon. B srom ormomenum Mope Mockem noxeme ma
. ?Ieno'ropue" KpaTept ¢ ABONHMME BANAME BHAHMOTO MONYHIAPHT
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-#a meARoll rapre JIyHH

Mope MeduTsl HANOMMEZET MANHE MOPS HA Kpaw BHAHMOTO Iy H-

' :fbro macka {uanpamep, Mope Cumra). Cobereenyo, TeppuTopusaTory

Mops mpejcrabnmer co(olf TeMHO® AHO HECKOABKWX PACIONOKONHLIX

_PAJIOM KpaTepos, M BHjleficHMe STOTO YIACTHA B OTAGILHOE  MOpe»

HeCKOALRG YCIOBHO, : . , ,
Hpaesne Mopa, BmmMue ¢ 3eMBEA JEIB YACTHYHO, NPEACTAT -
B HCTERHOM CBOeM Buje, Mope T'ymbonnaTa

-

+

Pnc. 103. Trnauani peased ofparHofi cTopousr JIyHEE.

u Mope Cuuia mpeacrasasior coGofi okpyrasie o0paszoeaHps, Hamo-
upualomue Hefonsmmme Kparepusie MopAa. Mope Kpaepoe ~ nurany-
T0e ¥ ovems Temmoe. Ho 370 .THmMuHOe, xoTA . ¥ HeGoabmoe JyHHOE
MOpe O CPABHHTeAHHO poBELIM AHoM.-HaoGopor, po Mopa Imuore

18 @ 0. Jurean : . . _ 273



CINOII, TOKPHTC KPYNMHHMH KDATODAMH, H ecaH OH EHe TeMHAA
okpacka 2roro pafiona JIymm, Mu 6w CUETANM PTY MECTHOCTb TH-
MUYANM JYHEHEM MATEDHHKOM. ' R .
Ouenr uETepecuo Mope Bogrounoe (pme. 104). Ilo cymecrsy,
9T0 TeMHOe JIHO HCHONAHCKOr0 KpATepa, HO IO DAIMEPAM OHO HOMMK-
Ho0 Ourh OTHECEHO K KPATDHHM MODAM THNR Mopa Kpmeancop a’

Puc. 104. Mope BocrouHoe I ero OKpecTHOCTH,

Mopa MocxsiL 3a gpyrsM Geperod Mopa Bocroumoro, mamomumnalo-
NEM BaX KpaTepa, KOBOEHTPHYHO DACHONOMEHE! elle TPH Bald §
OueHb CHMKHEM cTpoernmeM. Buemue Mope Bocroumoe nanoMuRaer
OTPOMHYI0 KaJbJlepy, HO TONePEIHAK 9T0H KANLASPHI (oxomo 8OO wm)
He WJeT HI B HAK0e CPABHEHHe ¢ NONepevHAKAMN 38MHMX Kaabiep.
. Mope ‘Becuwm oxasaloch  IONPOCTY TEMIEIM YYaCTHOM. CYIUH
Meapuy Geperod Mops Bocroumoro m ero caMbiM BHOIIHUM onaiiM-
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Jmmmm paaom. Copepmenno neaauermnm Ha NMOXHOK rapre Jlynnt
> TOMENMM YIACTKAME CYIIN OKA3aJoch He Tonnke Mope Hesamermos,
HHEe y0paHHOe ¢ AYEHRIX KapT, HO.H JApyrae mofloGHEe  $MOpAY,
HAIIPacHO BBefeRHHe B cemenorpadmmo ). Oparmen.’

Bengroe MHO/KECTBO KPATEDOB, OTPOMMEIX H MANHX, upntrynnnno
UOPECOKAIIIHXCA APYT ¢ JPYroM, mopodt o6pasyomEX HemOuKd AAM-
* Hoff B cOTHH KHIOMETPOB — BOT, 4TO IIOPaKaeT- BCAKOrO, PaccMaTpH-
' . BalOmero HOBHAEMYIO ¢ JeMux cropony JIyuml, :

Ha .ofpamennoM ® Ham JYHHOM NOTYMAPHE uonoﬁnuu peake-

dou olnapaer MaTeparoBas dacTh IoKHofi wacrm mmexa, Ho ma

obparnoft cropone Jlynm aTa TOTANBEAX ¢KpatepHOCTE® BHpAKEHA
edle cHAbHee M unorooﬁpasnee Cuoga y0empaemnest, wTo KOABIe-
BHE TFODLF. BCOBOBMOKHEIX PASMEPOB — OCHOBHAH, AOMMREPYOMAA
fopua aymEOro peaveda. ITo mpuuswsam, noka eme He SCHMM, OAa

oﬁpamermou K Jemne noaymapus JIyHH KOrfa-t0 MPOBCXONHIM -

ofznLpse ‘Beauanna dael, He Oyap mx, samumas wacrs JIymet mo
rany peabeda Guima -Gu no-rrn COBRPIHEHHO HOOTAHTHMA OT HeBHIH-~

MOTO 8¢ [OXYMIAPUAL.
' Ha o6pargoli cropome’ Jlyan apxo BHPAKBEHKX ropnux xpelros

{rtuna, Hanpumep, synaux Anesmnn) mer, Ho s orpecrrHocTax Mopa
BoCTOHOTO  MOMHO - paccMoTpeTh MEHOMecTBO auAefiEHX  <popM
pensedia ~ MAPOKHAX JOMHH K onaﬁnmmnmx wx xpefros, Ecme Bm-

coxue .Gepera Mopa [Homnaeli mm cumraém ropusiMm xpebramu, TO

TAKUME 6 . xpeﬁ'rann, Opasfa, NOKA. HAKAK He HAHMEHOBARHLIMH,

. ABIAKTCA BaJH, oraliMmuomEe Mope BocTo‘moe To me MOJRHO

CRASATH W 0 ﬁeperax Mops . Mocxamn.
O6a s Mopa, HeCOMHENHO, BYIKAHHIECKOTO npoucxomnem—-

- 'HeBepoATHO, YTOOLI B OAHY B TY Ke TOYRY JIYHHOR IOBOPXHOCTH

yuanH ueTHpe BCNOAWHCREX MeTeopuTa, LOCAeN0BATeNsHO 06pasoBas
'_qeﬁqhe HOHHOETPUYECKAX Ba%A. Ilo cymectny, -1 Mope Bocrounoe

Mope - MocKBH — RCIIONMBCKHE €CBOPXKANbAEDH, uopdonoTEYe-

L c.un mogoGHsie S6MHbIM 0GPa3OBAHHAM TAKOTO DOJA. Pasnnma e B
- ‘MAcIIPafix BWIBAHA, NO-BUANMOMY, JABYMA TPHIMBAMH: Magol cH-
© ‘molt TAmecTa Ha leno u Goannred (s CPABHOHHE © Bemaelt) Momrmo-
© CTBIO nynkanuqecxnx npomeccos.

Ha ebpartsoli cropone Jlynm MomHO SaMeTATS eme Tpm oﬁpaao--
sauua, nmonofune Mopiw BocroumoumMy. m Baxogsmuecs CPABHHTENLHO
. 6amskoe oT ‘Hero, Ito npeiiie BCero Kparep Tepummpysr, uMe0MEi

OB ROBHAHTDHYECKHX EBAJ&, UpavYeM HA BHOIDHEM X3 HHX PACHON0-

. 3KeEMt TpW Kpymmux kparepa (Gparba Basnxosn m Maiikemncon) |

" u wmHomecTBo Menkmx. Ilomepewnwk BHemmero Baia Gam3ok K

. 600" ke, 70 ecTh cpaBamm ¢ momepeinukoM Mopa Mockes u Mopa
Kpusacos, Ecxn' 6n pso Fepmmmpynra Ghiro TeMEWM, 9TO obpaso-

Banne, BepoATHO, 610 6K HAIBAHO MOpeM. s
C xpatepom lepumimpyur m 10 pasMepaM, W HO c:rpogmm eX0-

- el kparepw HKopones g Anoanon. Ho cammii kpymEeif kpavep Ha
Jlyme 210 Bupkxoihd, o pasmepam npumepmo pasmmili Mopo Kpu-
- sucoB. B cpapaenun ¢ mum xparep Konepuar BHriamur KapiamkoMm —
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na Gopry Buprxodda ecrh mapasarHHE KpaTep Kapuo, 8 HOCKOIBKO . -
pas Goanmmil, vem KonepHEE. e e S
B Bocrounofi momopmHe noxmo xapre Jlyum mopm Mopem Mock-
.BH BHICIASTCA CBORM TOMHEIM JTHOM OTpOMHKIT kparep Mengemees.
Ilo. cymecTRy, 9To KpaTepHoe Mope, U no ¢opMe H MO pasMepan
namomuHaomee Mope Cumra, Ho Mt yxe He pas yGempanucs B
npomssonie cexenorpados, ® ITOT Ciyvail — aMmMb ORUE H3 MHOTHX.
" B cepepaoli uacTs noamoli xaprw, mpasee Mopa T'yubonnpra,
BHJHB TPM OTPOMHHX H THOHYHLX KPaTepa ¢ NENTPANRRHIMA Top- ‘
KAME B 0Y6Hb XOpomo coxpaHmemuecs. Jlsa N3 HUX HABMOTOBAHL
(Koumror n @abpn),” Tpernit moka ocranca (wax m Goanmmamcrso
Kpatepop Ha ofparmoit cropore  Jlymst) -Gessammuniy. Jlesee aroil
Jpofiky KpaTepoB BHIeH He YCTYUNAWNIME UM 10 DasMEpPaM RpaTep
Payce, KOTOPH MOMHO YBHATh CHIBLHO HCKAYKOHHEIM HpOeKumel:
Ha BOCTOMHOM Kpalo ofpalieEHOTO K HAM moaymapus JIymsl

Cosepuoe Mopa MocKBW BHCAAIOTCA pashepaMi eme ABa
xpynaux xparepa — KemnGean u [anauGep, a iombee BHAHK emle
Gonpmme mo . pasMepay RparepH Maang n  Hyadxape, -Epaves
MoCHeUMES MO CBOEMY CTPOPHHMI0 (fBa KOHHENTPHUECKHX BaTa) Ba~
nommnaet kparepul Hopoaes u lepmmmpyar. :

JIwGonuTRO, uTO OfHA ' NOfe0HAA «CREPXKAALAEPA» ecTh B HA

- obpamennoft k. HaM cropome Jlymm. Haxomurca oma B paiione M-~
HOTO HOMIOCA, BEAHA B GOKOBON NPOEKDHEA OYeH: NJIOXC H HOTOMY
He HMeer NOKAa HAHMOHOBAHHA. 3aTO HA €0 KPAK HAXORHTCA Hapa-
saruei - kparep luanep (gmamerp 470 xm) Buonme JOCTYOEME [um -
gabronenna. 3uaxomsit .RaM kparep Haaszi MoMeT CHOYRETE HPH- .
MOPOM TeX OTPOMEMX KpaTepoB, KOTODHIME OOWILHO HEBEIUMOC-
noayniapue Jlyns. IOmmuee xparepa Menpexees sHaenaeTca CBOMM
TeMHELIM JTHOM B ADKEM mBoiiEkiM Baxom kparep Linoaxosexui, sTpoe

_ 100 NoHepevHUKY HPEBOCXOAAIMuUN Kparep Honeprmr, Bocrounee
ero Bujgex orpommsii xparep Farapmi, UMEICUTNE HEeCKOABLKO MeHh- -
{I¥X KpATEePOB Ha CBOGM TEMHOM JHe, Taxasm 3te ToMELM AEoM
ofaafaer OesHMANHEGE -KpaTep, PACDOROMEHEHM X 10T0-BOCTORY
or Mops Meurs, Bal KOTOpPOTO IepecexaeT coceffHHE KpaTep
Jletibrun. . : - :

- B samagEol 9acTH KAPTH IPUBIeKAeT BHAMAHE® TeMHO® NATHO
HA Age- KpaTepa ANGIIOE H PACIHONO/KeHHOe NOX DTHM KpaTepoM
MANeHBbKOP, IOKA HERAK He HA3BRHHOS NYHHOE MOpe.

Cenepras noxspuax ofaacTs HpencTaBIAeT cofoR cAoRBEHMYIO
MOSAEKY MHOMECTBA B3AMMHO HepEemIeTAIUXCH KPATePos, 3aro
B I0MKHOK oKonomonspHofi o6xact, rie Oeoe MATHO 03HAYAET eI

- . jyi¢ BACHATYI ACTh AYHHOR MOBOPXHOCTH, BEINGNANTCA [Be ¢CBEpX-

' gaNbLEePH», ONHA. H3 KOTOPHX HA3BaHa KPaTepOM Haelisenos, a Bro-
pas moxa GesHMAmHA, 4 TaxkMe KPYDHEe KpaTeph Ioiiaranr, dor
Iefknear 1 Kapno.- . _

‘Ha HeBMAEMOM HOXyMapuu JIYH MOMHO OTHCKATH H Gopospei,
¥ TPeI(EHE, B CBeTJhIe JYYH, PAXHANLHO PACXOANIAECH OT HEKOTO-

- pHx xparepos. B samajiHoi WACTH KApThl BOHNOM CBETABY Fyded

-~
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obnagaer uparep - Om, cpasuumuilli 1o pasvepam ¢ Homepmmxoas,.
B mocroumoit 4acTH KAPTH CBeTARE JYuYHM BaMEeTHW y ABYX OesniMan-
nux meGomsmmx Kparepos. JlEEMAMH pazmzoMoB - ocolenno Gorarst
oxpectHocTh Mopa Bocrousoro, Ho Ba OPMTHHANBHHX CHAMKAX 05-.
paTHOH cTopoHsl JIYAH HX MOMHO 3AMETHTH MOUTE MOBCEMECTHO.
Xopommo, ecTH GHTATeNb CAMOCTOATONBHO IPOAOIKHT DYTEMeECTBHe .
o xapre ofparsoft cropoHs JIYHEI M BHAMATENBHO DPACCMOTPHT BCe .
6e. JIeTALX — OH BCTpeTHT 3fech HoMdko Hatepecmoro. To, wro ma.
BTOM HOXYIIAPHE KpaTepm ® o0iNeM ropasao KpyOHee A MHOIoWMC- |
. .MeHHee, MeM Ha BUAUMO cropoHe JIyHE!, €BEAETONLCTBYeT, MOBTO-
paeM, of ¢acUMMeTPHE» BYARAHHYECKEX TPoIeccos Ha Jyie.
Tpynue cxasaTh, YeM BH3BAHA ITA acHMMeTpmA. EnuECTRORHOS,
YeM B ACTPOHOMHYECKOM CMBCHe OYAMYAGTCA BHAMMOP "HOAyImapue
Jlyssi OT HeBEEMMOrO, 3aKIIOYAeTCA B- TOM, 4T0 Ha 0GparEoii- cro-
pone Jlymwm HEKorga mé OmiBaer conHeuHmx saTmenuit. Hssecrro,
YT0 Ha BEAAMOM Nomymapdu JIyum BO BpeMa JYHHBEIX 3aTMEHHE
(oHu me commevHHe NIA IyHHOre Halmogarens) mo Mepe NPOISH-
' JemmA seMHOE TeHM PeSKO MOHAETCHA TeMiepaTypa xymholl mopepx-
moctu. Ho srpanto. Mz 10 Kaxkyw-indo poik B (opmapoRAHNU  BHEII-
mero ofmuKa 0GOHX, .CTOND ‘PASAMYHEIX noaymapuit JIymel, cxasats
TpyAEO. T . o )
Jiyma — mmap, B0 MHOTOM HOKA JJA HAC HONOBATHHI. JTo sara-
JIOUHO® KOCMHYECKOe Tell0 JMIFE HAYMHAST NPHOTKPHIBATE CBOM
Fafipsl, Ml 0°cMX IOp He 3HAGM TOJXKOM, Kaxk mpomsomuta Jlyma —
CKOHJPHCHPOBANACE MH OKONO SeMiH M3 TA30BO-NEISBOTO ofbxaKa, .
JAH DpHOLA K HaM M3 Apyrax uacreii Commeuuoll CHCTeMH. He wme-
ee TYMaHHA ¥ reojormveckas mcropma JIyERL. '
HecoMuerHO, uT0 BHYTpennHe chaan (M 9T0 HOXTBEPMKIAET KAPTA
obparnoro moaymapus JIYAH) Hrpaju FEABHYR DOIDL B dopmupora-
guu’ aynmoro peaseda (puc. 97). Ha cospemeHHEIX KapTax Jyust,
_.COCTABJEHHHX TeOJIOTaMH, BHAHE CHefl HORHATHI M ONYCKAHMIE,
pasnoMoB AYRHON KOPH W U3THAHER JABL! A8 NYHBHX HOAP,— KOPO-
@, CIGH AKTHBHOR BYAKAHHYOCKO# H TOKTOHHIECKON RMSHHM Hamre- -
TO €CTeCTBEHHONS CNYTHHKA %), Ho ymasars Bce aTH, NOKa eule.
AANGKO He TNOMMbe JAHHLE, B eUEYI0 CTPORHYO ~ dBOJIONAOHHYIC -
exeMy yaacres jamb B Gymymes.  Fl smech HOMOTYT Be TOALKO
ACTPONOMUTECKNE, HO B B FOPasNo Gonrmieili CTeMeEM KOCMOHABTH-
gecKH® MOTONH uccaenoBamma. Hawm, aeMugmaM, cobmpaiomuMca
.ocsanBath JIyHy, HpHAeTCH BO Beex mojpoGHocTAX MNO3MATH M ee
CeroTHAINEECe COCTOANNe, H €@ MPONLIoe, - o

S

*) Cm., -HampEMep, B KH.: ByNxoHNSM # +TeKTOHAKA Jyam.— M.: Hayma, -
T 4974, oo -
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. OT COBEPLAHUS K UCCIIE[OBAHUIO

- _'Teu, K10 JAHATEPECOBANCA ﬁkpou'.llym. MOMHO PEHOMEHTOBRTS

uoppobag -usyunss ee Tomorpagmio. Jiam mavaiza majo smOpars

KakoB-uuGynb neGoavmoit, Ho mHTepecHNH paitor Jlymm (mampumep,

xparep Homepmuk um ero oxpectHOCTE) ® ‘mojpoSEO paccMorpeTs

MeJIRHe R MeNbUAiiiine NOTANH 3TOTO paiioHa IPH PASHEIX YCAOBHAX

'\, ocBemenMa. CTOHT DOOWTATRCH SADHCOBATE WX, & 3ATEM OCMBICIHTL

70, ¥T0 cTA0 AocTymHmM uabmiogensiwo. Ifon ocmpcauBammem asrop

HOHAMAET TeONOTHUECK0® (MAM, TOWHEe, CONEHOAOrMYOCKOe) 0OBACHe-

HMe KaRmoll nerans, KiaccuPURANEA e€e IO TUIY. H3BECTHHX o6paso-
pamuit (Tpemquna, xparep, Ba;m H T, IL), BHIACHEHHe OTHOCHTENLHOTO

' ‘BO3pACTA K MPOECXOMICHMA AAHHOM [OTANE, & TAaK/kKe ee CRAIN

c~ OKpyxamum pemvedom. B wmomorpadur A B. XaGaxona
«06 OCHOBHWX BOUpPOCAX HCTOPUE pAasBHTHA TOBEPXHOCTH JIVHSI»

- (M., 1949 r.) unrarexs najizer moApoGHOE ONNCAHHe MEOTHX -MeCT-

mocrell Ba Jlyme. K comanenmio, wmura A. B XaGakoBa yme cramh
6ubmanorpaduueckoll pefKocTEI0, HO, KPOMe Hee, MOKHQ PeROMEHAO~
BaTh TeM, KTO POINEA TAYGOKO MOSHAKOMHUTECA ¢ COBPeMeHHON ceje-

‘Homoruelt, eme mBa cGopuuxa: «IIpo6memm reonormm Jiyms» (M.:

Hayxa, 1969); «Cospemennnie mpepcrasnenus o Jlymes (M.: Hay-

pafidusi’ JIyEs, gaEM UX CHAMIE ¥ RAPTH, NO3BOAAKIIHE’ H3YYUTL
AYHHYI0 NOBEPXHOCTH BOCHMA AOCKOHAMLHO, ' S
Ocofeuno nemem AuA ReTANbHOro MSyuemMs AYHHOTO pembeda
cfopupk  «Bynxammam u rexrommka Jlymms (M.: Hayka, 1974),
OTAHYHO HANIOCTPHPOBaHHLI goTorpadumin u - kapramm, Cregyer,
ONHAKO, HMeTh B BHIY, UTO H6. BO BCEM BHIBOJM ABTOPOB cGOpHMKRA
Geccmopusl. JIynnasn reoxorus unm, TOUHee, COTCHONOIAA MEPeKHBALT

' [epuoR TNePBOHAYANBHOrO0 CTAHOBNEHWA ‘WM pPAN TonoatbHUE, . Kamy-

DIHICH COBDeMEHEHM CeleHONOraM GecCnopERIME, GYNOT, BOZMOMHO,
‘B pansHeitmeM fepecmorpen. Ho Kax osenr nompoGuoe pyroBoncTBO

- WO ceneHorpadmu, peroMenAyeMuli cGopHME, Ge?ycuonno, ¢coxpasuar
. CBo® 3B&YEHNE. ’ '

Cenenorpaduuecikoe nayweHue JlyrH, Kakum 6n oHO yBEeras

TeabHBIM ®E Ouno, npemeramaser cdfofi, B cymmocTH; cosepuamme,
" & He dcchHesosamue. Bum smamkomHTech ¢ Haywwolf paboroit mpyrux,
HO caME B HMaydeHue Jlyumm He BHOCHTe BEYEr¢ noporo. . Moser .
“Otiry, HayyEsle HccuenoBanua JIyHK ¢ TemMu CKPOMHLIME cpeficTBa-
|.MH,- KOTODHMW -ofnamaer MOGHTeNh ACTPOHOMHM, W BOBCE _He-
., BO3MOMHBI? ' ' -

. Pasymeerca, comepHHYATL ¢ MONIERIMA COBPEMGHNEIMH TeNeCKO-
OaMd # KOCMOHABTHYECKEMH CPEACTBAMY B NCCAeNOBAEMM JIyHH

noBoaMoHo. Ho ecTn mpolnemu, p ‘pemends KOTODHX TepIemEBEIL

M HACTOHYMBEIE miofHTeAbL ACTPOHOMEN MOMOT BHECTH CBOIO nenTty.
Peur maer o HaGumomennax usmemenmii oxpackd m - APROCTH OTHIMH~
‘HuX geranelt ma Jlyme, B Joapmunacree cayuaes sTH HMaMeHeHHR

. BHIBAHE PAMIMYMOM B OCBENNeHHHM NpH pasHux $asax Jlymu, Ho
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GUBAKT, KAK Y/KP TOBOPHIOCH, PeaibHbie H3MEHOHEA, CBAZAHHKIG,
" Wo-BHOMMOMY, ¢ KaKEME-TO BYJIKaBEYecKUMH mpomeccams Ha JIyme.

, HMeer CMHCT YCTAHOBETL DerylApHOe ¢NATPYAHPOBANHE® -BCEX
| MONOZHX KPATeDOB, 4 Tarde TeX Kparepos (ruia Huxarona), Ba pae -
KOTOPHX M3faBREA TaGaOHawTCa UOMYTHOHEe AeTajell, BATaf0IHHG -

nATHA, WX NepeMemieRHe, BHTenemuHe «mapas. M umery Tagmx <ue-

HOCTOAHANXY OOLexTOB OTHOCATCA Kparteps Bapraerr * Tameramn,

Mperep, Lynyc®, Komm*, Iocamonnit, Daxec, - Meorer s -Hanr,

& Tapme ropa Hurom, Llper o0Bexra HaGnoReHAA MOMKHO ONOHHBATH

onucarenbHo (KpacHoBarsill, opaHKeBwH, seqeHosathii m T, m.). Uro
JKe KacaeTes APKOCTH [eTakeli, To MeJAaTeNLHO CPABHABATE BTY

APKOCTh ¢ APKOCTHIO HEKOTOPHX NYHHHX OGLEKTOB, HPHHNMABMEIX

8a srajnon. HaGmwopmesma jKerarerbH0 MHOBTOPAThH ¢ HMHTePBANOM B

nonYaca HAM dAC -~ MBI BRAGNE EA MPHMepe Kparepa Anndore, aro
aMeHeHHs  APKOCTE HHOTAA- MMEIOT XAPARKTeD BHESAHHOH DCNBLIMKW.
ViaTepecnsl Tawke uaGXIONEERA APKOCTH HeTajiell JNYHHOro peaseda

BO BpeMA NYHHRIX 3aTMeHHIL )

. Hmme mupuBogmT¢A MKaxa- 5amnoB APKOCTH PAIHWX JYHHHX

ofpexTOB, caMmii TeMERE us koropmx (aE0 I'puMannmn)” AMéer:yc-.
Jﬁmnnufo Gazn 1,0, camdi sApkmii (MeHTpanEHAaz ropxa Apurcrapxa)

anx 10. . c

Bana ’ Bann .
aproe=| | Q0pelTH APROC- QiperTH
'!‘Il _ ™ - .
1,0 | M=o I'pamaneau, Pawtoxn | . 6,0 | Baiw Maxpobas,” Beocenn,
1,5 0 Bocxonnna‘ Jlemonne* . OueMcTANA o
.20 o 10, Tlesapa®, 2aaumucea,j 6,5 | Bama Jlagrpesa u Jia Tuapa

. Qypre . 7,0 | Bamm Keunepa u Apuamen™
25 | fiwo Hurara, Mapra, Barpy-§ 7.5- Bent Eppaupa® w Topreara®
- BHA . 8,0 } Baau KonepHura m Bope*
3,5 |JHumo Tamsema*, Apxumena, 8,5 | Bamu ITpokna n Mepcepma
9

Mapcenna 0 | Banet Auonucna® u Méctun-
4,0 | Nao Yrodemen, Mamanasn, a A T I
Tepaxe - 9,5 | Dao Apmrerepm’
4,5 |OxrpecrHCOTH APRCTHINA . - 10,0 | LlenTpanbBas ropka ApmECTap-
5,0 |Ban Iluxapa, ayse Homepan- § . © xe - )
Ha '

Feau jIa HMIYYeHNs MHTEPecYOHIero Bac oODBEKTA B TpAMe-
faeTe Goibmioe YbeJAWUeHHe B B TONe BPeHEA Ee NOTANAeT HU ONMH
M3 $CTAHAAPTHELIX» OOBAKTOB IIKAJNEL, Hajae HAMTH B [OJNe 3PEHUs
ofbexT papHofi APKOCTH ¢ M3YUAOMHM, & FATEM NPH MAJOM yBoHuIe-
fIIH CPABHHTE APKOCTh HTOTO JIPOMERYTOTHOIO ofnexTa CpaBHeHHH
¢ APKOCTHIO OJHOrO K3 OfYBEKTOB INKAJLL -

Bonee noapofmo 0 mayuEHx HabmozeHasx JlyEm cpemeraaMu
. MOGHTENA ACTPOROMMM  MOKHO ‘IIPOYHTAT: B HEO[HOKPATHO LUTHpPO-
sapmeficss xmare IL' . Kyauroncroro m B Ilocrosumoit TacTn sAeTt-
ponomueecrkoro Kazempmaps» {M.: Hayxa, 1973)., BechMa mneHHHIM

" mocoGmem man Boex, mETepecywimuxca JIVEOR, MOAeT Taxe omy- - '
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math kuera H. H, Curunckoit «Jlyma n ee gabmopennas (M.:
Tocrexuznar, 1956), Maa yeayGnennoro usyuenas ceaemorpahum
ModkHO pokoMengoBath Kunry B. B, Illesuenio «CeBpemennaa
ceaesorpaguas (M.: Hayka, 1980), , .
Uro.xacaercs aBesgiore Mupa, 10 B H3Y4YeHAM DepeMemHLX SBeaf
MOOHTEAR ACTPOLOMUE OKRA3HBAXM K GYyAYT OKASHIBATH OTPOMHYIO
aoMoiib aayke, Ilepemenmanx apean B&JITKOE MHOMKECTBO, H ¥ ACTPO-
HOMOB-CHIEREANNCTOD UPOCTO He XBATAOT BpeMEHH peryaspeo cae-

- AHTL 84 HAMEHEHHAMH GNecKa NECATKOB THENT TepPeMeHHKNX SBESY. -
"Komneyno, cpeam mux ecth 3BE3AN, H3YYEHHNe -09eHb nafpobzo. Ho

€CTh # TAKHS, 0 KOTOPHX M8BECTHO OYCHL MANO M NpHpPORA KOTOPEIX
ocraerca moxa sarapounoil. Cpenm . mux ocobemmo UHTEPECHM BCHEI-
XHBAIOMAe mepereHHLe -3Besfbl. Benwmuu nx sapanee npemcrasars
TPYREO, HY)KHQ NOCTORHHAA «OATPYILHAA CAyHGar Taxmx BBeay u
S1eCh noMomy aobmTenell acTpoHOMEH 0COBEHEO mMOJe3HA, .

Mu Be Gyzem ommcmBAaTL MeTOTH sabmonennit 4 nayvenus mepe-
MOHHEIX 3Be3[l. IToil TeMe ymemelo MecT0 M B KHgre H. T. Kyan-

KOBCIOrO, U B ¢AcTpoHoMuteckoM Kamempapes, u GexHO B HEU-

rax B, II, Lecepnua «Yro m xar nadawogatr ma meGes» (M.: Hayxa,
1979) m «Ilepemernne sposmer ®m ux - nabmonenue» (M.: Hayxa,
1980), K maM Mm u ampecyem Beex TeX, KTO 3AX0U0Y JAHATHCA Afe
TUBHHM H3Y10HESM 3BeSAHOTO MEpA. _ ' .
Coaepriaane  mpuponu, ocobenno OCMHCIGHHOE, NOJe3He M Opd-

‘srdo. Ho or10 cosepmamme mommmo CTATh CTYHOHMBI0 A nHepexofa’

K cHeNylomeil, Gofeo BHICOKOH CTYIOHH NOSHAHHA — AKTHBROMY RC-
CAeNOBAHEK 00beRTHBHOTO Mupa. Ecan sEaxoMcTso o COKPOBHINAMK
3BespHOro Hefa mpolyauic B. BAC sKeXaHMe® rayGie HSYMATE MBYMH-
TEABHEY o unorooﬁypasnm MHD HeGeCHHX Ted, a MOMer OHTH,
B CBOHMY CHIAMH, CHAAMU ACTPOHOMA-TIOCHTENs, NPHHECTH oAby
HAYRO, aBTOp OymeT CHUMTATL CBOW 8ajlavy BHRNOXHEHHOE,

-
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