1970

ACTPOHOMHSA

TEO®OHIHRA

HCCJIEJOBAHHA KOCMHAYECROIO NPOCTPAHCTBA



ConHeYHas KOpOHA
7 mapta 1970 ropa

3To oAMH M3 ABEHaAUATM KPYMHOMACWITABHbIX CHUMKOB KOPOHBI, MO-
nyyeHHbix B MeKkcuMke BO BpeMsi NOJIHOFO COMHEYHOro 3aTtmeHus. Kaw-
Aupat usmko-matematmyeckux Hayk H. U. [Osioberko (Kuesckuit ro-
CYAapCTBEeHHbIM yHuBepcuTeT) doTorpaduposan kopoHy Ha 10-meTtpo-
BOM FOPW3OHTaNIbHOM KOpoHorpade, TakMe CHMMKM MOMOFYT MU3YuuTb
cTpoerne atmocepst ConHua po Bbicotel 1,5—2 MAH. KM OT Kpas
CONHEYHOTO AMCKa.



3EMAA u BCEAEHHAA

HayuHo-nonynspHbii B Homepe
WypHan U. C. WknoBckK#H— MNMynbcapbl Kak acTPOHOMMUECKHEe OF bEeKThI 4
Axagemmnm nayk CCCP C.B. focToBan 08— «YKacHbie geThn . . . ... 6
X. Pépepep—Yactuupl 4 nons B kocmuqecxon oxpecmocu
OcHosaH B 1965 ropy BEMIM . . . . s e e e e e e e e e e e e e . 12
U. M. MoaropHBL H— UCKycCTBEHHbIH CcONHeuHblH Betep . . . 16
Bbixogut 6 pas B rog M. U. By A bl ko — CoBpeMeHHble NPO6neMbl KNMMaTONOrMM . . . 22

M. C. ®ponos— Yro Ttakoe 3Be3gbl TMHNa Sural . . . . . 27
B. . Kanaes, H. Jl. 3eHKkeBuy— Dorornas B rnybuHax okeaHa 29
K. M. Uy p o m o B— HoBasa komera cemelictBa FOnutepa . . . . 36
A. 0. TonbpaoBckui—Mnaunl CLWA no uccnegoBaHuio nnaHer

C NOMOULIO KOCMMYECKMX ANMAPATOB . . . « « « « +« o« . 41
U. ®. Bonros— CoopymeHuss ABMKYTCH . . . e e e . 46
C. U. CenewHuKoB— KaneHgapb u xpoHonorusa MaHs . . . . 50

OBCEPBATOPHUHU U UHCTUTYTDI
. AL Ye6oTapeB — MHCTHTYT TEOPETHUECKON ACTPOHOMMM . . 56

TMNOTE3bI, AUCKYCCHM, NPEAJTIOEHUSA
B. A. Bopouu,oa-BenbslMMHos—Kaazapu — npoTOoCcKONne«

HHMSA ranaxkTuk! Coe
B. K. MepgloWHH— Penmnsucrcxou paueron — K 3ne3AaM . e 64

CUMNO3UYMbI, KOH®EPEHUWH, CHE3AbI

U.H.Tankuu, B. 3. Pa6oi— Cmotpsiuiue B rny6p 3emnu . . 67
B. M. LLeceBnuy— Opnecckuii nneHym LlenTpanbHoro coBerta BAI'O 71

JIFOBUTEJIbCKASl ACTPOHOMMSA
B. C. JlazapeBckuhn— Kapra sunumux nyren fnaHer B CeH-

196pe — oxtabpe 1970 ropa . . . e e e e 72
MUCBMA BPEJAKUMIO . . . . . . . . . . « « + « « & 74
KOCMUYECKAS DUITATENUSA
E. B. MunoBupgoB— 150-netme OTKPLITHA AHTapKTHABI . . . . 74

KHUIHU O 3EMIJIE U HEBE
B. A. BpoHuwT>H— BesarpamorHas Gpowiopa o Jlywe . . . . 77

NKOJIb — ABIYCT HOBOCTHU HAYKH U APYIFASl HHOOPMALIMS
Harpaga yueHomy (20); HaGniogenue kometn Bénnera (20); MepBoe Ha-
6niogenne dgexra DAHwreliHa (40); foner «Anonnoua-13» (45); 3arag-
Ka CTeKnsHHbIX wWwapukoB (45); JApeBHEHWMH NAMATHMK reofe3M4ecKMx pa-
6ot B Poccum [49); AcTpoHOMMS B CPefHel WKone pasHbiXx cTpaH [54);
NMepsas spkas komerta 1970 ropa (55); A3oTtHas kucnora B atmocthepe 3em-

|970 nu (59); BbinM nM «TPOSHULIN cnyTHMkamu KOnurepal [63]; Momcku KBapkoB
npopomkaiorcs {66); X. Lennu o npupoge TyHrycckoro mereopura (79);
KOCIMAP-70(80).

Ha o6noxke: 1-a crp.— Komera Taro — Caro — Kocaka. ®otorpacus

nonyuyeHa 8 ¢espans 1970 r. corpyaHuMkom KpbiMckoi actpoduamueckci

Usgatenscreo «Haykan obcepsatopuu H. C. YepHbix Ha asoiiHom 40-caHTumeTpoBom acTporpade
Mocksa (k sameTke «lepsas spkas komerta 1970 roaan).



2

HacTtonbko rpomageH 6bin Macwtab moicnm u aesHumit JlenuHa,
HacToNbKo rny6OKO CyMen OH MOHSTb M BbIPa3uTh Ha3peBLuMe No-
TpebHOCTH CBOEH 3MOXM, UYTO U HblHE NEHWHCKME MAEeM NPeACcTaB-
nsoT coboit Morydyee opyxue B pykax 6opuos 3a cyacTbe Hapo-
poB. Het Takoro yronka Ha 3eMHOM Liape, rae umsa JleHuHa He 3BY-
uano 6bl Kak NNameHHsIH Npusbis K 6opsbe ¢ rHeToMm, Becnipasuem,
aKcnnyartauuei, Kak cumeon 6oesoro eauHCTBa, Kak 3anor nobe-
Abl B WUCTOPMUECKOM 6uTBE 3@ TOPKECTBO KOMMYHMCTUUECKUX
naeanos.

CKPOMHOCTb U MPOCTOTa, NOAMMHHAS YENOBEUYHOCTb, YBaXe-
Hue u JoBepue K NIIOASM, NMUHOe ydyacTMe B ux cyabbax coeam-
Hanuco B JleHuHe c TBepfol npuHUMNManLHOCTLIO, ¢ Tpebosa-
TenbHocThlo K cebe U K APYrMM; MyApOCTb M AanbHOBUAHOCTb —
C HEYTOMMMOM JAENOBUTOCTbIO, HEMPEKJIOHHOM BOJSIeN; 3pYyAULMS
M OCTPOTAa YMa BEJIUKOro y4eHOro — € UCKPEeHHeMN NoboBbIO K HuU3-
HM, K ee NOANMHHBIM LLeHHOCTSIM U PaAOCTSM.

Takum 6bin Brnagumup Unbuu JleHuH — MbicnuTens, pesonto-
uvoHep, uyenosek. Ero yueHue Bcerpa 6yfer NpuU3bIBOM U PyKO-
BOACTBOM K [EMCTBUIO, €r0 MM3HEHHbIH MNOABUI — BAOXHOBISIHO-
LWKUM NPUMEPOM ANl KOMMYHMWCTOB, ANiSi MUIINIMOHOB NIOAEM.

...Ho kakosbi 6b1 HM BbINK BLICOTHI, Ha KOTOPble MOAHMMETCS
uenoBeyecTBO, OHO Bceraa ByaeT MOMHUTb, UTO Y UCTOKOB KOMMY-
HUCTUUECKOM LMBMAM3ALMM CTOMT McnonmHcKas durypa JleHuHa —
MbICMTENs M pesomounoHepa. Her Huuero 6Gonee cesToro
ANS KOMMYHMCTa, ANs JIEHWHLA, YeM OTAATb BCIO CBOIO SHEPruio,
BECb YM M BONIO Ans Toro, 4robbl npubnusute byayuiee, 3a KoTo-
poe 6oponcs JleHuH.

(U3 poknaga «[feno JlenuHa >xkuser
u nobempaeT», C KOTOPLIM BbICTY-
nun 21 anpens 1970 r. FeHepanbHbIi
cexperapr LUK KMNCC rtoBapuw,
Jl. N. BpesxHeB Ha COBMECTHOM TOp-
HeCTBEHHOM 3acefaiuu LleHtpans-
Horo Komurera KMCC, BepxosHoro
Cosetra CCCP u Bepxosnoro Cose-
ta PC®CP.)



[loneT COBETCKOro KOCMHYECKOro Kopaﬁna
(BocemHapuarb CYTOK Ha OKOMO3eMHOH OpbHTe)

Andpusn Tpueopvesuy Hukosaes

B uctopuio cospanus u skcnnyataumm Ha oKo-
No3eMHbIX opbuTax ANUTENbHO AENCTBYIOLLMX NU-
NOTUPYeMbIX CTaHUMM BMMCaHa HoOBas BaHas
cTpaHuua — 424 uyaca nposenu B KOCMOCe OT-
BaX{Hble COBETCKME JIOAWU: NEeTUUK-KOCMOHAaBT
AHppusH [puropbesud. Hukonaee (komaHgup
kopabns «Cor3-9») u KaHAMAAT TEeXHUUECKMX Ha-
yk Butanui MeaHosuu CesacTbsiHos (6opTuHke-
Hep Kopabns «Coos-9»).

Kopabnb «Coto3-9» craptosan 1 uioHs 1970 r.
M ToyHo npusemnuncs 19 uroHs 1970 r. B 3agaH-
HOM paiioHe TeppuTopun Cosetckoro Corosa,
B 75 km 3anapHee Kaparanabl. Kopabnb 6bin Bbi-
BefieH Ha opbuty Beicotoit 207 km (B nepwuree) u
221 km (8 aroree), HaknoHeHue opbutel 51°7.

OcHoBHble 33fauum nonerta:

— MeauKo-6uonoruyeckue MCCNefoBaHus Mo
U3YUYEHHUIO BIMSIHUS (DAKTOPOB KOCMMUECKOrO Mo-
neta Ha OpPraHM3M 4YenoBeKa B YcoBusix npebbi-
BaHMs Ha OKoJio3eMHoM opbure;

— HayuyHoe HabniopgeHue u ¢oTtorpaguposa-
HMe reonoro-reorpauueckux obBLEKTOB, MaTe-
PUKOBOM M BOAHON MOBEPXHOCTM B Pa3fMUHbIX
paiioHax 3eMHOro wapa ¢ uensto oTpaboTku Me-

«60103-9»

Buraauii Heanoeuu CesacTvanoe

TOAMKU MCMOJNIb30BAHMS MOJIYUYAEMBIX [aHHLIX B
HapOAHOM XO3sKCTBE;

— HabnopeHue, uccnefoBaHue U oTorpa-
¢huposaHue aTmocdepHbix 06paszoBaHMi, CHeX-
HOrO M NeoBOro NOKPOBOB 3eMIM C Uenbio Mc-
nonb30BaHMs [AaHHbIX HabniopeHuit B onepatme-
HOM M [JONIFOCPOYHOM METEOPONOrMYEeCKOM Mpo-
FHO3MPOBAaHUK;

— HayuHble MccnefoBaHUA MU3MUECKUX Xa-
PaKTEPUCTUK, SIBJIEHUH M MPOLLECCOB B OKONO3EeM-
HOM KOCMMUYECKOM MpPOCTPAaHCTBE;

— panbHeiwas oTpaboTka pyuyHol M aBToO-
MAaTHMUYECKOM CUCTEM YMNpPaBiieHWs, OPMEHTaLMMK M
crabunuzaumum kopabns u Nposepka aBTOHOMHBIX
CPeAcCTB HaBMraLMu B PasfIMUHbIX PEXMMax no-
nera.

Dkunax kopabns NONHOCTLIO BLINOMHUA Ha-
MEUYEHHYIO TNpPOrpaMMy HayuyHO-TEXHUUECKUX M
Meauko-6uonoruueckux wuccneposaHmin. Kocmo-
HaBTbl XOPOLUO NEepPeHecnu ANUTENbHbIN KOCMU-
YeCKuK noner.

PekopaHbiM Mo cBoerd MPOAOMIKMTENbHOCTH
KOCMMUeCKuit nonet npubnuxkaeT BpeMs cosfa-
HMS MOCTOSIHHBIX OPBUTaNbHBLIX CTaHLMM.



H.C. IIRIOBCEHIH
waen-xoppecnondenm AH CCCP

[Mynbcapsbl

KAK
COCTPOHOMMUYECKUE
ob6BbeKThI

Mynbcapbl — 310 GbICTPO  BpaljalOLWMEcH HekH-
TPOHHbIE 3Be3/bl, Pa3Mepbl KOTOPbIX OKONo 10 km,
@ Macca nopspaka conHeuHoM. OHu ob6pasyloTcs
npu B3pbiBax CBepXHOBLIX 3Be3f M, NMO-BMAMMO-
MY, npuobpeTaior oueHb GonblUME CKOPOCTH, KO-
TOpble NO3BONSAIOT HEKOTOPLIM NyJNibCapaM MOKM-
Aatb FanakTuky.

Mpowno Tpu rofa co BpPeMeHU OTKPLITHA
nynLCcapoB, — rnoxanyi, ofgHoro M3 Haubonee Bbi-
AaoWmxcs cobbITUM acTPOHOMMM Hallero crone-
THsi. Y>ke onybnmMKoBaHO HECKONLKO coTeH pabor,
MOCBSILLLEHHbIX 3TOM YBREKaTeNbHOM npobneme.
Mopasnsioutee GONBLWMHCTBO MCCAEQOBaHUMN Bbi-
nonHeHo paguoacTpoHoMamu. B ontuueckom gua-
MasoHe 4acTOT TONbKO OAMH Mynbcap Habnwoga-
€TCs KaK NepuoJMUYECKMM MMIYNbCHbLIM MCTOUYHMK.
310 — NP 0531, Haxopswmics B ueHTpe Kpabo-
BUAHOW TYMaHHOCTU M, HECOMHEHHO, FreHeTHMUECKHU
c Hei cBasaHHbiM. lMynbcap NP 0531 uznyuaer c
Tem xe nepuopom (0,033 cekyHabl) u B peHTre-
HoBckoM obnactu cnekTtpa. bez npeysenuueHus
MOXHO cKasaTsk, uto nynscap B KpabosugHoi Ty-
MaHHocTM — Haubonee uWHTepecHbli u Haubonee
uccnefoBaHHbIA M3 BCEX NYNbCapOB.

Ocrarku ecnuiwer Ceeprnosiz 36e3d: Kpaboeudnas
TYMAKRKOCTb, paduoTymannocts Kaccuones A u rtymau-
HOCT®b, Habarodaemas Ha MmecTe ecnviwku CeepxHosol
1572 200a. Toavko ¢ 0dHoi us Huz — Kpaboeudroi Tty-
MAHHOCTU — O6HADYHEeHn nyavcap, HO, 603MOMHO, U 6
dsyx Opyzuz ecTvb «CEpbITblE» NYALbCAPBL



JoBonbHo MHoro pabot nocesuweHo obcyxae-
HUIO Pa3NMYHbIX FUNOTE3, OBBACHSIOWMX UMMYTbC-
Hoe pajMou3nyyeHue nynsLcapos. XOTs BOMPOC O
MeXaHM3Me U3Ny4YeHusi MoKa elue [allek OT sc-
HOCTH, BCsl COBOKYNHOCTb HabniopatenbHbIXx AaH-
HbiX FOBOPMT 3a TO, UTO MynbCapbl — OYeHb
maneHokue (papuyc oxono 10 kM), Becbma
6bicTpo Bpawatowmecs obvekThi. Habnogaembii
nepuos nynscapa (1. e. Bpems Mexay AsyMms
nocneayroWwmMMmM MMNYAbLCaMU) €CTb He UYTO MHOE,
KaK nepuojs BpallleHmWsl Mafioro, BecbMa «KOM-
MaKTHOro» TeNa, C KOTOPbLIM MyNbCap OTOXAECT-
Bnsercs. Ha noeepxHocTu Takoro tena HaxopMTCS
OAHO MMM HECKOMBLKO «TOPSUYMUX» MSTEH, U3Nyuato-
UIMX B CPABHUTENLHO Y3KOM KOHYCE€ OrpoMHOe
KONMUMUYECTBO 3HEPruu.

Y GonbwuHcTEa Nynscapos (a ux B HacTosuiee
Bpems usBecTHo 50) nepuop OKOMO CeKyHAb!.
CnepoBaTtenbHo, MX JMHENHbIE 3KBATOPManktHble
ckopocTH Bpalierus oxono 100 km/cek. Mynbcap
NP 0531 umeeT camblii KOPOTKMM Nepuom, M K-
BaTOpManLHasl CKOPOCTb €ro BpalieHWUs JOJSKHA
6b1Tb 6auska k 2000 km/cexk. CneposatensHo, cpe-
LM BCEX M3BECTHbIX AcTPOHOMMUYECKMX OO6BbEeKTOB
nynsbcapbl 06nafatoT CaMbIMM  KOPOTKMMMK Me-
pruofamu u cambimu GonbUIMMKM 3KBaTOPMaNBHbI-
MU CKOPOCTSIMM BPaLLEHUS,

CeMuac HaKONMUNOCh JOCTAaTOUYHO BaHHbIX, KOTO-
pble MO3BONSIOT YTBEPXAATh, YTO Mynbcapbl —
3TO «3Be3fHble» ocTaTtku Bcnbilwek CBEePXHOBbLIX.
Mbl nofuepKMBaEeM CROBO «3Be3fHble», TaK Kak
y>e [aBHO WM3BECTHbI k XOPOLIO U3yuyeHbl ocobble
TYMaHHOCTH, SBASIIOLLMECS, €ClIM MOXHO TaK Bbipa-
3UTbCS, «HEDYNSPHLIMM»  OCTAaTKAMM  BCIbILLEK
CBepxHoBbIX. Bce 3T TYMaHHOCTM — UCTOUHMKM
HeTennoBoro paAuousnyueHus, obycnosneHHGro
ABUKEHUEM PENSTUBUCTCKUX IMNEKTPOHOB B Mar-
HUTHLIX rionsx. Haubonee ussecTHbIM U uHTEpec-
HbIM MPEACTABUTENIEM TAKUX «PafUOTYMAHHOCTEH»
asnsetcs 3HameHuTas KpabosuaHas TYMaHHOCTb,
Yy KOTOPO#M KpoMe paamoussyueHus cbHapymeHo
HeTennosoe OMNTMUECKOS M PEHTFEeHOBCKOE M3NY-
ueHue, TaKkxe OBYCNO3NeHHOe PEeRITUBUCTCKUMK
3NEeKTPOHAMM,

Mpu B3pbiBe 3BE3Abl, HabnwgaemMom  Kak
scrnbiwka CeepxHOBOM, yacTb ee BellecTsa BbiBpa-
CbIBAETCS HAPYIKY C OFPOMHOM CKOPOCTLIO, BOCTH-
raroueld HECKONbKMX ThICSY KUIOMETPOB B CEKYH-
AY, MEXAY TeM Kak BHYTPEHHMe CNiou 3Be3fbl, B
KOTOpPbIX cocpefoToyeHa Honbluas uyacTs ee Mac-
Cbl, KaTacTpoduueckn Cxumatrotcs. B npouecce
Takoro oxaTtusa obpasyercs BecbMa ropsiumi
06beKT ¢ oueHb ManbiMu pasmepamu (npumep-
Ho 10 KM) M OrpoMHOI cpepHeN MIOTHOCTLIO
(no 10% r/cm?), Bnuskoi K MAOGTHOCTM AaTOMHOrO
sapa.

Yke 6onee 30 net Haszap TeOpPeTUKM MpPefCKa-
3anuM BO3MOMHOCTL OBpPa3OBaHMS TaKuUM MyTeMm
CBEPXMNOTHLIX OBBEKTOB, MOMYUMBLUMX HA3BaHME

HEeATPOHHbIX 3Be3j. Pusmueckme cBoicTBa HeM-
TPOHHbIX 3Be3f 6bM NPeaMeToM HEeCKONIbKMX
MHTEPECHbLIX YUCTO TEOPETUUECKMX MCCNenoBaHuM.
OpnHako Bce MOMbITKM OBHAPYXUTh HEHTPOHHbIE
3Be3fbl M MPOBEPUTb MPABUNLHOCTL TEOpPEeTU-
YecKuX MNpepcKasaHuit A0 NOCNeAHEero BpemeHu
Tepnenu Heyaauy. 310 U HeyausButensHo, O6bexT
C TAaKMMM ManbiMu pasmepamu fake MNpm oueHb
BLICOKOM Temneparype NOBEPXHOCTH MMEET MOLL-
HOCTb OMTMYECKOTO M3NyUYEHUNA HACTOMLKO Hu-
YTOMHYIO, UTO €ro NPaKTUHECKM HEBO3MOXKHO ob-
Hapy»uTb NPM MomolM cambix Bonbwux Tene-
CKOMOB, Ma)Ke ecliM PacctosiHue Ao obbekTa Ta-
KOe e, KaK [0 BnKanlimx 2Be3f,— HEeCKONbKO
napcek.

Jlet nare Haszen, cpasy nocrne OTKPLITMS KoC-
MMUECKMX MCTOUHMKOB PEHTreHOBCKOrO M3Nyue-
Husl, BbINO BLICKA3aHO MPEAMNONOMEHME, UTO 3TH
UCTOYHMKM M €CTb HEMTPCHHLIE 3Be3Abl, B camom
Aene, npu Temnepatype MOBEPXHOCTH, PaBHOM
npumepHo 108 °K, paxke oSbexT ¢ pasmepamu
10 kM 6yfAeT MOLHLIM, EROAHE OBHAPYMXMMBIM
MCTOUYHMKOM PEHTFEHOBCKOro uanyueHus. OpHaxo
pacueTsl MokasbiBaloT, uTo obpasoBaewMecs noc-
ne Bcnblwiek CBepxHOBbIX O4YeHb ropsiume Heun-
TPOHHblEe 3Be3fbl 38 BeCbMa KOPOTKOE Bpems
OCTbIHYT. [MO3TOMY TaKMX ropsUMX HENTPOHHbIX
age3p B [anaxkTuke Her.

OTKpbITHE MyNbCAPOB U OTOMAECTBNEHWME MX
C HEMTPOHHbIMM 3Be3f[aMu 6bINO CcoBepLUEHHO
HEOXMIAHHbIM ANl acTPOHOMOB. TOT ¢akT, uto
HENTPOHHbIE 3Be3fbl MOTYT ANMUTENLHOE Bpems
(Hanpumep, [ECSATKM MUIAMOHOB NeT) uanyuyaTtb
PaAMOBONHbBI, HA U3 KAKMX TEOPETUHECKMX cOoobBpa-
MeHun He cneposan. lNMpupoda M 8 3TOM crnyyae
okasanacb Heuamepumo 6Ooraue TeopeTUMUECKMUX
CXEM.,

B 3ToM ctatbe MLl He Bynem obcympaarte noka
euie Aanexkui OT SICHOCTM BOMPOC O MEXaHWU3Me
paguouznyueHus nynscapos. Hac 6yaer mHTepe-
COBaTh YMCTO ACTPOHOMMHECKMI acrekT npobre-
Mbl,

Mpexpe eBcero, nouemy nynscapsl Tak BricTpo
Bpawatotcs? OTBeTUTL Ha 3TOT BOMPOC JIErKo.
Urobul B npouecce KaTtacTPOMUUECKOro CKaTtus
38€3[bl, NPUBOASLLErO K 0BPa30BaHMIO HENTPOH-
HOM KOoHMUrypauuu, COXPAaHMACS BpPaLLaTeNbHLIA
MOMEHT, CKOPOCTb BPALLEHUS [OJIKHAE PacTH NPU-
6nu3auTensHO 0BPAaTHO NPONOPUMOHANEHO pas-
Mepam 3Be3fbl, a nepuog — obparHo rponop-
LMOHanbHO KBagpary pazmepos. [pu atom npea-
fonaraeTcs, YTO Macca CHUMAIOLLENHCs 38e30bl
nocrosiHHa. B pecTBMTENBHOCTM YacTb Bpalla-
TenbHoro MomeHTta (MoxeT O6bITh, Aawe 3Hauu-
TensHas) Byner yHeceHa BhibpolueHHoN obonou-
kor. Ho Tak mnm uHaue, Tonsko uto obpazosas-
LWMiACs Nynbcap AOMKEH MMETL NMepHoy, BpaLleHus
nopsAka HECKOJNIbKMUX ThICSIUHbLIX CEKYHAbl, @ ero
3KBaTOpHanbLHasi CKOPOCTb BPALLEHMS [OJNMKHA

b



6bITb paBHa MHOMMM [ECATKAM ThICSY KMIOMeT-
poB B cekyHAY.

Kak yme ynomuHanocs, cambiii KOPOTKMH ne-
PHOJA BPALLLEHWUS 3aPErncTPUPO3aH y CaMOro Mo-
noporo M3 ulBecTHbix nynscapos NP 0531, koTto-
pbii obpazosancs opHoBpemeHHo ¢ Kpabosua-
HOM TymMaHHocTbto. Ho ero «Monogocts» oTHOCH-
TenbHa — eMy Bce ke 916 ner. Habnioperus no-
Ka3bIBAlOT, YTO MEPMOA 3TOro mnynbcapa Henpe-
peiBHO pacteT. OKoONoO ThiCsAuM NieT Ha3aj ero ne-
puop 6bin cywecteeHHo Kopoue. Kctath, u y MHO-
rMx Apyrux nynbcapos obHapy»eHo BekoBOe yBe-
nuueHue nepuopa, Npaspa, He cronb BbicTpoe,
kak y NP 0531, uto obbscHseTcs ux 3HaUUTENLHO
64nbwium Bo3pacToM. MoHO cpaenatb BbIBOA,
4TO nMepsoHauanbHoe, oueHb BbicTpoe BpalleHue
HENUTPOHHbIX 3B€34 MO KAKMM-TO NPUUMHAM 3aMefi-
nsetcs. DTOT npouecc BHadane MAeT OueHb
6bicTpo. To-BMAMMOMY, YyKe uepe3 HEeCKONbKO
AHel nocne obpasosaHusa nynbcapa ero yrnoaas
CKOPOCTb BPALLLEHWUS 3HAUMTENbLHO YMEHBLUUTCS.
B panbHeieM CKOPOCTb TOPMOMKEHUS HEMNpPEpPbIB-
Ho yb6ubiBaeT. K MOMeHTy, Koraa BO3pacT Hek-
TPOHHOM 3Be3abl ctaHeT okono 1000 net, nepuop
nynbcapa yYMeHbLUMTCS B AECSATKM pas, a Korga

Bo3pacTt 6yaet npumepHo 107 net,— B HeCKONbLKO
ThiCSY pas.

Cnepyet o6patute BHMUMaHUE Ha TOT (PaKT, UToO
KMHETUUYSCKAs 3HEeprus BPALLEHUS «TOMbKO uTO»
obpazoBaslUerocs nynbcapa ouYeHb BeNMKa, Npu-
6nusutensHo 105! spr. OHa npuMepHo paBHa 3a-
nacy sAepHOM 3HepPruM TaKOM 3Be3fbl, Kak
ConHue. U ecnu 3a oAHy Hepeno npousongert
CyUW,eCTBEHHOE TOPMOMXEHME MNyNbcapa, TO 3TO
3HaYUT, YTO AOMKHO OCBOBOAUTBCA IUraHTCKOE
KOJIMUECTBO 3HEepruu, NPesocxofsiiee Aaxe non-
HYIO 3HEpruto, Beigensemyro npu ecnbiwke Ceepx-
HoBOW. OueHb BO3MOXHO, UTO UCTOUHMKOM 3HEp-
run CBepxHOBbIX 3BE3[ SIBMSETC TOPMOXKEHMWe
rnepBoHayYanbHO ouyeHb BbICTPOro BpaLLEHUs BO3-
HUKLIEN Npu B3pbiBe HEMTPOHHOW 3Be3Aabl. «[lpu-
BOAHbIM PEMHeM», TMepeKauuBaloWmUM BpaLla-
TeNbHYIO 3HEPruio HEeWTPOHHONW 3Be3fbl B 3Hep-
ruto CBepxHOBOM, MoXeT BbiTb CUNbHOE MarHuT-
Hoe none.

M3 pasHbix coobparkeHuit cnepyer, uTo Hanps-
YKEHHOCTb MarHUTHOro Nons Ha NoBePXHOCTH HeM-
TPOHHOM 3Be3Abl AOMKHA BbiTh UYAOBULLHO BENM-
ka, nopsaka 10''—10'2 rc. 3T0 MOMHO MNOHATH,
€Cnu yyecTb, YTO B MpoLiecce KaTacTpodUUecKoro

C.bB. TOCTOBAJOB

Mynbcapbl — peTUlLe ACTPOHOMMU M TEOPETHHECKON U-
3UKKM — BMONHE 3acfly}KMBAIOT HassaHus enfants terribles
(y»kacHble getu). UHTepec K nynbcapam OFpPOMEH, M 3TO
Bbi3biBaeT Honblloe KoNMUecTso TeopeTuueckux pabor. Oa-
HaKO Mbl He 3HaeM TOUHbIX (U3UHECKUX YCnoBuH BONIU3M
nynscapos. Mbl cTpagaem ot usnuwHeii csoboasbl BbIGOPA,
a He oT HepocTatka upaei. B nocTpoeHun Teopertuueckmx
mogeneidi HaM NpPUXOOMUTCA PYKOBOACTBOBaTbcs Gonblue
3/PaBbIM CMBICNIOM, YeM HeobXxoauMMOCTbIO,

B uem 3akniovaloTCA OCHOBHbIE TPYAHOCTM?

Paguonmnynsbcbl nynbcapos MMEIOT TOHKYIO CTPYKTYpY.
UHorpaa HabnopaloTcs nOBTOPSIOWMEC AeTanu ANMTeNb-
HocTbio okono 10 MMKpPOCeKyHF, T. e, pasmep obnactu, B
KOTOPOM NPOMCXOAMT FeHepauus MMNYMbca, MCUMCnseTcs
kunometpamu. Conocrtasnsas nnowiasb Manydawoouwei obna-
CTU M CBETUMOCTb NYNbCapa, MOXHO YBWAETb, UYTO SPKOCTb
nynbcapa gomkHa 6bITb Upe3mepHo BbiCOKoH. B paguoama-
nasoHe TaKylO SIPKOCTb crnocobeH co3paTte TOMbKO Masep-
HbI MEXaHU3M, KOraa OAHOBPEMEHHO M CHHMDA3HO M3nyua-
et 6onblioe KONMUECTBO YacTuu,

Ma3zepHblif  MexaHuM3M U3NYYEeHUs p[encTBYeT NUWbL B
CPaBHMTENLHO Pa3pPeXEeHHbIx obnacTsx, rae 4actToTa CTONK-
HOBEHMI1 yacTuy mana. Takue obnacTu HaxoAATCA HA 3HAUM-
TENbHOM PAacCTOSHUM OT NOBEPXHOCTH HEMTPOHHOMN 3BE3gbl,
M MO3TOMY MarHWMTHOE rnone TamM AOMKHO BbiTb OTHOCHTENL-
Ho cnabbim (oxono 100 3). C apyroii CTOpPOHbI, gns Manyue-
HUS B ONTUYECKONW M PEHTreHOBCKOW obnactsax crnekTpa He-
06x0AMMO cHnbHO MarHutHoe none (okono 108 3) u, cne-
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HAKPYHUUBAR CUA0BbIE AUHUL MAEZHUTHOZ0



CKATUS MAarHMTHbIM MOTOK 3Be3fbl AONMEH ocTa-
8aTbCsl NPMBNM3UTENsHO nocToaHHbIM. Cneposa-
TEeNnbHO, Korfa pasMepsbl 3Be34bl YMeHbLUATCH,
Hanpumep, B 10° pas, a ee noBepxHOCTb —
8 10!°pas, To ANs TOoro uToBbl MarHUTHbIN MOTOK
OCTaBasNicCsi MOCTOSIHHBIM, HAMNPSKEHHOCTb Moss
AomkHa ysenuuntbes B 10'° pas. Takum obpaszom,
ecnu Ao B3pbiBa 3Be3fbl MarHUTHoe rnofe Ha ee
rnosepxHocTH 6bino, Harnpumep, 100 rc, To Ha no-
BEPXHOCTU HEWMTPOHHOW 3Be3fAbl OHO Yyxe 6ygper
coctaenate 102 rc. 310 — uyposuwHo 6onblas
BenuumHa. Hu B kakux 3eMHbix nabopatopusx
HUYEro MOXOXEro OCYLLEeCTBUTL HEMNb3S.

Urobbl monyuutb Kakoe-To MpeacTaBlieHne O
BeNIYMHEe MArHUTHOro MONS OKONO HEWTPOHHOM
38e3fibl, OOpaTMM BHMMaHue Ha TO, YTO NNOT-
HOCTb MarHMTHOM 3Hepruu Tam byaer

Wy = _{:1_ =4.10%2 apz/cm.

CornacHo obueit TeOpUHM OTHOCHTENILHOCTH, 3TOM

fINOTHOCTH SHEPruM COOTBETCTBYET MIOTHOCTbL Ma-
Tepuu

W /e = 40 2fem?,

4TO 6onblle MNOTHOCTU UPUAMS, NNATHHLI U BOOG-

we noboro ussectHoro Ham metannal Mexay Tem
NAOTHOCTb rasa B atMocdepe HEMTPOHHOM 3BE34bI
M3-3@8 OFPOMHOM BEJIUUMHBLI HANPSXKEHUS CUMbl TH-
eCTU fOoMKHa BbiTh BECbMa He3HauYUTENbHOMW. Mbl
3AeCb BCTPEYAeMCsl C YHUKanbHbeIM Bo BceneHHon
cfiyyaeMm, Korfia MaccoBblii SKBMBANEHT MJIOTHOCTH
3HEepPruu NMPEBOCXOAMT MIOTHOCTb BELLECTBA, NPH-
TOM Ha MHoro rmnopsgkos. B ueHTpansHbix 06-
nactax 3sesf, rae MAOTHOCTb NYUMCTOM 3SHEPrum
MCKIIOYMTENLHO BENWKAa, BCE XKe MNOTHOCTb Be-
uiecTBa, MO KpaWHeW Mepe, B MUNNMapAbl pas
6onblue, UeM MAacCOBbIM 3KBMBANEHT MIOTHOCTH
NYUYUCTON SHEPrum.

Bnaropaps ctons 60nNbLIOMY 3HAYEHUIO Mar-
HWTHOro nons, 6bICTpo BpaLLAIOLLANCS HEHTPOH-
Has 3Be3f4a M3Ny4yaeT OrPOMHOE KOJIMYeCTBO
CBEPXANIMHHOBOJIHOBOW 3MIEKTPOMAarHMTHOM 3Hep-
rMM, KOoTopas, MOrfoLWasch OKpPYyXalolen nnas-
MO#M, MoXeT npeobpazosbiBaThCa B ApYrve BUAbI
s3Hepruu. BpaweHne HEeWTPOHHOM 3Be34bl MOXET
TOPMO3UTLCSl elle M3Ny4YeHMEM FPaBUTaLMOHHLIX
BonH. [lpaBfa, 3TO NPOUCXOAMUT NMLLbL B TOM Crny-
yae, ecniv popma HENTPOHHOM 3BE3[bl OTNMUYEETCS
oT 3nnuncoupa sBpauieHus. UanydeHue rpasuta-
LMOHHbIX BOMH [OMKHO BbITh 0COBEHHO cyliecT-
BEHHbIM Ha CaMbIX PaHHUX 3Tanax PasBUTMS HeWH-

AOBATENbHO, M3NY4YEHME AOMKHO POXKAATHCA BOAU3M no-
BEPXHOCTM HEWTPOHHOK 3Be3fbl.

MpotusopeunBocTs HeOBXOAUMBIX (PUIUUECKMX YCNOBMM
ycyrybnsetcs euie M TeMm, UTO u3nyuyeHue BO Bcex obnacrsx
crneKTpa NPOMCXOAMT, MNO-BUAMMOMY, OAHOBpPEMeHHo. Bo
BCSKOM crniyuae, 3HaMeHuTbIM nynscap NP 0531 8 Kpaboeua-
HOM TYMaHHOCTU M3NydaeT ONTUYECKMe W PEHTreHOBCKMEe
MMNYNbCbl OQHOBPEMEHHO C TOYHOCTbIO MeHee 1 munnuce-
KyHAbL

TeopeTnku yxe paspaboranu HeCKONbKO Mopenei nysnb-
capos. U Bo BCex 3TMX Mopensx, ans Toro 4tobul reHepu-
POBAaNOCh 3NEKTPOMArHUTHOE M3MNyUEHHe, C OrPaHUYEHHOro
y4acTKa noBEpPXHOCTM Nynbcapa AoMKeH BbIGpackiBaThCs
MOLLHBIA NOTOK PENITUBMCTCKMX uvacTtuu, Mo oueHkam une-
Ha-koppecnoHaenta AH CCCP U. C. lknosckoro, atoT no-
Tok paseH 10'* cm—2 - cek—!l DHeprus yacTUL TakKe [ONK-
Ha 6bITb Benuka. Begn MOKMHYTb HEHTPOHHYHO 3BE3AY MO-
WeT NUWb YacTuua € aHeprueir okono 5 - 107 38! Bmecte ¢
TeM, HeKOTopble Nynbcapbl MCMYCKAlOT ramma-uasydeHue
c 3Heprueit potoHos okono 10'* 38l Kak nonyuuts crons
3HEpruuHble 4acTulibi? — HesICHO.

Teopus crtankusaetcsa c¢ 6onbwmmu TpyaHoctamu, Ceid-
4ac OCHOBHble ycrexu B MCCNeaoBaHMM NYnbCapoB no npa-
B8y npuHagnexar Habnogarensam,

Bce Bpems nossnsitotcs cooblieHMs O HOBLIX NyNbcapax.
Ux HacumtbiBaetcs yxe 50, OcobeHHO MHOro nynbcapos
oTKpbinuM actpoHombl u3 KembBpupma u cotpypHuku 06-
cepBaTopun Mononro CupHeiickoro yHusepcuteTta. Tpem
ascTpanuiiuam — A, Bornany, M. Jlagxy u P. Bunebuncku —
NOCYaCTNMBUNOCHL OTKPLITL 22 nynbcapa.

Bce nynbcapbl cuMnbHO KOHLEHTPUPYIOTCS K ranakTuue-
CKOMY 3KBATOPY, M MX ranakTuyeckue LIMPOThI, 38 UCKAIOUe-
Huem Tpex, meHblie 40°. Cpeau HefaBHO OTKPLIThIX NYfNb-
capos gea (MP 1154-62 u MP 1240-64) Haxopsitca 3Haum-

1 r1xCex

NPO53!

Nlodvirnynoc

B paduoduanasone nodvimnyavc nyavcapa NP 0531
uMmeeT TOHKYH CTPYKTYPY: OH COCTOUT U3 NOETOPAIO-
Wuzrca 6 Teuenue HeCKOAbKUT nepuodos Goaee KOpoT-
Kuzx umnyavcoe (nokasamdt crpearamu). Hnozda nab-
4100a0TCA NOETOPAIOWUECS KOPOTEUE UMRYAbCHL Oau-
TeavHoCTvI0 6cezo 10 murpocexynd

<



TPOHHOM 3Be3gbl. [oka ele HU OT oAHOro Koc-
Muyeckoro obbeKTa rpaBUTALMOHHOE M3NyueHue
C AOCTOBEPHOCTbIO He OBHapyeHo. YBenuueHue
4YBCTBMTENBHOCTM MHAMKATOPOB 3TOrO U3NyuYeHUs
NO3BONIMT OBHAPYXMTh FPaBMTALMOHHOE M3Nyue-
Hue oT CBepXHOBbLIX BCKOpPEe MOC/ie MX BCMbILWKM,
fAaXe ecnu OHM yAaneHsl OT Hac Ha PaccTOAHUA
B COTHM Merarapcex.

TopMO3uTbCsi HEWTPOHHbIE 3BE3fAbl MOFYT M B
pesynbTaTe BbI6poca CPABHUTENLHO MAOTHLIX O6-
nakoB nnasmbl. DTOT MHTEPECHbLIK BOMpPOC elie He
uccnefoBaH, XOTS Mbl MMeeM cepbesHble f[OoKa-
3atensctBa Tomy, uto u3s NP 0531 suibpacsiBaetcs
OFPOMHOE KONMUYECTBO PENSTUBUCTCKUX UYaCTML,.
3Hasi CKOPOCTb TOPMOXKEHMsi 3TOro nynbLcapa,
MOXHO oOrpefenuTb MOWHOCTL TEPSEMOM MM
BpallaTenbHoi 3Hepruu. M camoe yausuTensHoe,
4YTO OHa paBHa MOLLHOcTH uanyueHus Kpabosua-
HOM TYMaHHOCTHU Ha Bcex AnuHax sonH. C gpyrou
CTOPOHBI, Y)Ke [aBHO M3BECTHO, YTO B 3Ty TYMaH-
HOCTb [OMKHbI HENPEepbIBHO «HAKAUMBATLCS» pe-
NATUBUCTCKME IMNEKTPOHbl, CYMMapHasi 3Heprus
KOTOPbLIX AOMKHA KOMNEHCUPOBATL MNOTEPH 3HEp-
rMU TYMaHHOCTM Ha uanyuyeHue. Ceifuac sicHo, uTo
TAKYIO «HaKauyKy» MPOU3BOAMT HAXOASLLUACS B

TenbHO panblle oCTaNbHbiX. TO YpPe3BbIYAMHO MOLLHbIE UC-
TOYHUKHK, U MX cBeTUMocTH npumepHo B 100 pas npesbiwa-
1OT CBETUMOCTM HEKOTOPbIX APYrux nynbcapos. A. BorHaHn,
M. Jlag n P. BunebuHCcKM B CBOMUX CTaTbsiX OTMEUAIOT, UTO,
NO-BMAUMOMY, MMEETCS OYEHb MHOro MyALCAPOB, HO WX
CUrHanbl TPYAHO PasfuuMTb Ha (hOHEe KOCMMUUECKOTo LUyMa.

3ameueHo, YUTO aMNIUTYAa UMNYNLCOB CO BPEMEHEM M3-
MeHsetcs. Kak sro npoucxogut? Ow. Teinop, M. KOpa u
Ak, Xaryenun (CLLUA) oBHapymunu, uto MsnyyeHue HeKo-
TOPLIX NyNbCAapOB Moaynupyetcs 6onee HWU3KOM YACTOTOM.
Csou HabniofeHns OHW NPOBOAMNAM HAa 92-METPOBON aHTEH-
He HauuoHanbHOM paguoacTpoHoMuueckol obcepsaTopuu
C MOMOLLBID MHOFrOKaHanbHOro pagvometpa. 1o MHeHuto
AMEpPUKAHCKMX YUYEHbIX, TaKaa MOAYNAUMUS U3INYHEHUS Nynb-
CapoOB MOXET BbI3bIBAThCA KONeBaHUAMM  OKpYIKAKOLLEN
nnasmsl,

O6HapyxeHa MOAYNSLUS MMNYNLCOB NYbCAPOB C OYEHL
6onbwKMMK nepuosamu. Hekotopbie nynbcapel, Hanpumep
CP 1919 + 21, MP 0253, ucuyesaloT Ha MHOTO AHeM, a 3aTem

ueHtpe KpaboBuaHOM TymaHHOCTM nynbcap
NP 0531. Ecnu 6b1 He OH, «npepocTaBneHHas ca-
Mol ceben KpabosuaHas TyMaHHOCTb, NpaKTu-
yecku, nepecrana 6bi M3NyyaTb Yepes HECKONbKO
AecaTkos net nocne Bcnbilwku CeBepxHoBou. Ta-
kum obpasom, nynscap NP 0531 paet kniou K
NMOHMMAHMIO KA3aBLUMXCS 3arafilouHbIMU  (PU3M-
YeCKMX MPOLLECccoB, NPOUCXOASALMUX €ABa NM He B
CaMOM MHTepecHom obbekte Heba — Kpabosua-
HOM TYMAaHHOCTM.

Ewe oauH nynbcap PSR 0833-45 otoxpaectenex
c octratkoM Bcnbiwku CBepxHosor. OH acco-
uumupyetcs ¢ paguotyMaHHocTeio Vela X. MNepuog
PSR 0833-45 noutm B 3 pasa pAnuHHEe, YeM
NP 0531, 1 Bce ke OH O4YeHb KOPOTOK — 3Hauu-
TENbHO KOpoue, HeM Y APYrux nynbcapos. o cko-
pocT1 ysenuueHus ero nepuopa (Kcratu, fOBOMb-
HO 60nbLLWON) MOMXHO OLLEHUTL BO3PacT 3TOro
obbekta. OH 6ausok k 10000 net. Cnepnosarens-
HO, 3TOT MyNbCAp TaKXKe MOMHO CUYMTaTb OYEHb
MOJIOALIM, Belb MHOrMe Mnynbcapbl MMEKOT BO3-
pact 106—107 ner. B 3ToM cBS3M BaXkHO nof-
YEPKHYTb, UTO PaAMOTYMAHHOCTM, PacLUMPSA[Ck C
AoBONbHO HonbloN cKopocTblo, BLicTpo pacce-
MBAIOTCS B MeX3Be3fgHOM npocTpaHcTee. CnycTs

BHOBb NOABNAIOTCA, DTOT (PAKT NOKa He Halen oBbsCHeHus.

Y Bcex u3BECTHbIX NYNbCAPOB Nepuos NOBTOPEHUS MM-
nynscos mepneHHo pacrter. [o3Tomy ectecteeHHo npepano-
noxuth, Yto 6SnMbeMy nepuogy cooTsetcreyer 6OnblMi
BO3pacT nynbcapa. Toraa cambiM MOMOALIM AOMKeH BbiTb
nynscap NP 0531 B Kpa6oBupaHo#i TYMaHHOCTH, KOTOPbIH
MMEET CaMbiii KOPOTKMIA nepuops — Bcero 33 MMANUCEKYH-
pbl. Bo3pacT ero TOYUHO M3BECTEH: 3anUCb O POXAEHUU
KpaboBuaHON TYMaHHOCTM €CTb B KMTaMCKuXx XpoHukax. Ty-
MaHHOCTb BO3HMKNA B pesynbTate B3pbiBa CeepxHOBOW
20 mas 1054 r.

Y ocransHbIX NyNbCapoB Mepuofbl 3HauuTensHo Gonblue
W MX BO3PACT OLLEHMBAETCS B MUNNIMOHBI neT. To, 4TO OHU He
accoummnpytotcs ¢ octatkamu CsepxHoBbix (kpome nynbca-
pa PSR 0833-45), MoxHO NOHATL: pacmpsiowmecs obonou-
ku CBEPXHOBLIX PacceMBaloTCsi 38 HECKOMbKO [ECATKOB Tbi-
cau net. Habniopaemoe KOAMYECTBO MNYNbCAapoOB NPMMEPHO
cootBeTcTByeT KonuuecTBy BcnbixHyBwux CeepxHosbix B la-
NAaKTUKE, eCNu YUECTb, YTO M3-3@ HANPABNEHHOCTU W3nyue-

flepuod
[ ﬂoﬁyjmuuu

Nepuod nolmapenus
umMnyneco

-

Hzayuenue HeKOTOPHLIZ nYab-
capos modyaupyercs  bosee
nugkoll uacroroi. O6wvluHO ua-
crora modysayuu e 2—6 pas
MeHbULE UACTOTb, NOBTOPEHUS
UMRYAbLCOE




100—300 Tblc. netT nocne csoero obpazoBaHus
OHM CTAHOBSATCS MPAKTUUYECKM HeHabsnofaeMbiMy.
MosaTomy Tonbko cpaBHUTENBEHO MONOAbIE MynbCa-
Pbl OTOXAECTBASIIOTCS ¢ OBpasoBaBLUMMMCS Of-
HOBPEMEHHO C HUMM PafMUOTYMaHHOCTSMMU. [ynb-
cap PSR 0833-45 kak pas u sBnsercs takum obb-
EKTOM.

foBopsi 06 OTOXKAECTBNIEHUU CPABHUTENBHO
MOJIOAbIX MYNbCAPOB C PaAUOTYMAHHOCTAMM, Clie-
AYyeT MMeTb B BMAY elle OAHO BaxkHoe obcros-
TensctBo. [leno B TOM, 4TO NPOCTPAHCTBEHHbIE
CKOPOCTH MYNbCAapOB OTHOCUTENIBHO OKPYKAIOLLLUX
MX 3Be3[, MOryT 6biTb BeCbMa 3HAUMTENbHbIMYU —
BO HECKONIbKMX COTEH KUIIOMETPOB B CEKYHAY.
Ye faBHO M3BECTHO, HanMpuMep, YTO LEHTpasb-
Has 3se3ga KpabosupHOM TymaHHocTH, OKazas-
wascs nynscapom NP 0531, umeetr posonbHO
3HauuTenbHoe cobcTBeHHOE [MABUIKEHWE — OKONO
07,02 B8 roa. YuutbiBas paccTosiHMe B[O 3TOM Ty-
MaHHocTH (OKONO 2 KC), MOXHO HaWTH, UTO nep-
NeHAMUKYNsIpHasi K Nydy 3peHuss cocTasnsio-
was ckopoctu nynscapa NP 0531 6nuska «
150 kMm/cek — BenuumHa pocratouyHo 6Honblias.
MonHasa ckopocTb 3Toro nynbcapa, BeposTHee
Bcero, npesbiwaet 200 km/cek.

lMp1uMHO TaKMX BLICOKMX CKOPOCTEH nynbca-
poB MOMXeT 6bITb HECMMMETPMUHBLIA XapakTep
B3puiBa CBepxHoBOK 3Besfbl. B 3Tom cnyuae,
COrNlacHO 3aKOHY coXpaHeHusi umnynbca, obpaszo-
BaBLUASICS OAHOBPEMEHHO C HECMMMETPUUHO Bbl-
bpolleHHON raszoBoi o06ONOUKONH HeMTpoHHas
3Be3/a NonyuuT «oTgady», kotopas 6yger coot-
BETCTBOBATb CKOPOCTM B HECKONbKO COTEH Kuro-
MeTpoB B ceKkyHAy. M3 aToro obcrostenscrsa
cnepyeT, UTO 33 BPEMS XM3HU PAAMOTYMAHHOCTH
(300 000 net) nynbcap, ABMrasicb CO CKOPOCTbIO
300 km/cek, nporipet pacctosHue okono 100 nc
M BbIMAET 3a npefenbl TyMaHHocTu. Mo-Buaumomy,
nynscap NP 0527, naxoasuwmuiics okono Kpabosua-
HOW TYMAaHHOCTH, «BbINETEN» U3 APYrod TyMaH-
HocTu — S 147, ypaneHHoi oT nynbcapa Ha 2°,5.
B nportusononoxHocts HKpabosupHon TymaH-
HocTH, S 147 saBndeTcs OAHOW U3 CTapPeHLLIMUX
paguoTryMaHHocted. Ee Bospact npesbiwaer
200 000 net. HekoTopskle apyrue nynscapbi TaKxe
MOXHO OTOMAECTBMTb C PACMONOMEHHLIMU Hemno-
AaneKy OT HUX «CTaPbIMWU» PAAUMOTYMAHHOCTSIMMU.

Ecnu nynbcapbl ABMXKYTCS €O CKOPOCTbIO He-
CKOJIbKO COTEH KUNOMETPOB B CEKyHAY, TO 3Ha-
uyuTenbHas uMx dacTe 6ypAer nokupate npepensi

#

HMs NynbcapoB Mbl BUAMM okono 5% ot ux oflero konu-
yecrTBa,

Ho u y 370l cTpoOiHOM cUCTEMBI MMELOTCS CBOM Hepo-
CTaTKM.

Ecnu 6b1 nepuos NMOBTOPEHMS MMNYMbLCOB 3aBUCEN TOMNb-
KO OT BO3pAacTa KaXA[oro nynbcapa, To 3aBMCUMOCTb CKOpPO-
CTU BO3PacTaHWs Nepuopaa OT BEeNMuUMHbLI cCamoro nepuoaa
Bblpaxkanacb 6bl [Ns Bcex NyNbCapOB KaKOW-TO MNaBHOM
kpusoi. OpHako 3toro Her. T. Koyn u3 Mynnapposckoit
obcepBaTOPMMU U3IMEPUN YBEAMHEHUE NEepUOAa y nynbcapos
CP 0328 + 54 u HP 1506 + 55. Mepuopgsl atux nynbcapoe
6nusku (0,7145 u 0,7397 cekyHgbl), a yBenMUMBAEIOTCS OHM
no-pasHomy: Ha 60 = 5 u Ha 167 = 14 HaHocekyHp B rog.

O6HapyxeHo elie OfHO HMHTepecHoe O6CTOATENbLCTBO.
Ha mecte cpasHuTensHO HepaBHO BcnbixHyewux CeepxHo-
Bbix — Tuxo Bpare 1572 ropa u Kennepa 1604 rona — ceii-
yac Haxopgsatcs papuomnctouHuku OON 6A u CTB-41, koto-
pble sBnslOTCS paclmpsiowmmucs obonoukamu CeepxHo-
Bbix. Kasanoce 6bl, 3pech AOMKHLI BbITh NyNbcapsl ¢ nepuo-
AaMH, MeHbLKMMKU yYeM Yy camoro «BbicTporo» nynscapa
NP 0531. Ho ux He Hawnu *. Moxet 6biTh, ManeHskuii ne-
puon nostopeHus umnynocoe y NP 0531 ceupetenscreyer
He O MONOAOCTM NyNbCapa, @ O ero HeobbiuHbIXx hu3aMue-

" BoaMoXHO nOTOMy, uTO nynbcapsl M3nyyaloT, Kak
Masiku. Mx usnydeHue ysKOHanNpaBneHHOE M YacTo MOXKeT
ApPOCTO He nonagate Ha 3emnto.

Obaacry neba, 0603na4eHHas 6 KUTQUCKUT IDOHUKAZ, KAK «AyHHbLE
deopey» Boyu. B 1437 2. na Tom mecre, 2de celinac obnapyacen paduo-
ucrounur CTB-35, ecnwirnyaa «3eesda-zoctvsan. B kuralickuxr xpomu-
KEQZ YNOMUHAETCA Takice «36e30a-z0cTvan, coenadaowas ¢ paduouc-
rounukor CTB-38. yavcap MP 1727 nazodurcs 3HaAuUTEAbHO HIHee,
6 npedeaazr nNPAMOY2OAbHUKR, PACNOLOKENHO20 864Uy 36e30ul o Hep-

T6EHHUKA

ckux ceoicteax? Ha pacctosiHuu npumepHo ofHoro rpaayca
oT 3TOoro nynscapa pacnonaraercs nynscap NP 0527 + 20 ¢
cambim BONbLIMM MEepUOfOM MOBTOPEHUS umnynscos — 3,74
cekyHabl! Ecnu npoctpaHctBeHHas 6nM30CTh nynbcapos He
cnyvaitHa, TO ANMTENbHOCTL NEPUOAA He MOXET XapaKTepu-
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Hawen 3Be3gHOM cucTeMbl — [anakTuku. 3ame-
THUM, YTO XapaKkTep [ABWKEHWUS Mynbcapa [OMKeH
3aBMCETb OT HanpaBfeHUsi CKOPOCTH, KOTOPYIO OH
nonyuun B MOMeHT cBoero obpaszosaHusi. Ecnu
ee HanpasneHue 6Gonee unu MeHee coBrnafaer c
HanpaeneHUMEeM CKOPOCTM BpaweHus [anakTuku,
TO nynbcap nokuHet lanakTuky. MoxHO oxmpaaTe,
4TO Takue Tnynbcapbl obpasyoT csoeobpasHyto
«KOPOHY» BOKPYr Halled u APYyrux ranaktuk. 3a
spems Xu3Hu ranaktuku (okono 10 mnpp. ner)
nynecapel, ABurascbe co ckopoctsio 200 kM/cek,
«YWAYT» OT MOPOAMBLUEN MX raflaKTMKM Ha pac-
CTOSiHMEe 2 MrIc, YTO MpeBbillaeT paccTosiHue Ao
OAHOM M3 BMKaMIMX K HaM ranakTUK — TYMaH-
HocTM AHApoMmefbl.

Mo HekOTOpPbLIM OLLEHKaM, 3a BPEMS MMU3HMU Ha-
wen [anakTMKM B HEW BCMbIXHYNIO OKONO MMAU-
appa CsepxHoBbix 3Be3f,. OHu BCnbixMBanu, B
OCHOBHOM, Korga Bo3pact lanakTuku 6bin MeHb-
we munnuappaa net. CnefosaTenbHO, MOXHO OXM-
BaTtb, YTO BOKPYr lanakTMKUM MMeeTCs LIAPOBOM
CNIOM M3 CcTapbiXx HEMTPOHHbIX 3Be3f. Paauyc ero
1—2 Mmnc, a TonwumHa onpepgensiercs pazbpocom
CKOpoOCTeM BbleTatolux u3 fanakTMku nynbcapos.
MnoTHocTe NynbcapoB B 3TOM CNoe, KOHEYHO,
HU3Kas: cpefiHee PacCTosiHMe MEXAY ABYMS «me-

TaranakTMYECKMMM»  MyNbCaPAMU — HECKOMLKO
Tbicsy napcek. Ho no Meraranaktuueckum mac-
wtabamM — 3TO [AOBONBLHO BbICOKAsi MAOTHOCTb.
Ckopee Bcero, cTapble Myfibcapbl YyMe NPaKTh-
yecku He uanyuatwort. JllobonbITHO, uto Gnarogaps
CBOMM BbICOKMM CKOPOCTSIM CTapble HEMTPOHHbIe
3Be3flbl MOTYT MOMafaTbh B «UYXWUe» ranakTHUKM.
He ucknioueHo, HanpumMep, UTO HEKOTOPOE KOJMU~-
4YecTBO MyNILCAPOB NPULUNO B Hawy [anakTuky m3
6nmmanwmx kK Ham MarennaHosbix O6nakos. Bos-
pacT Takux nynscapos goskeH 6bite 100 MIH. nerT,
M OHM ellle MOTryT U3nyuyaTb B PafMOAManasoHe.

Ecnu HanpaeneHue cKOpOCTH, KOTOPYIO MOJYUMI
nynbcap B MOMEHT cBoero obpa3oBaHus, NpoTu-
BOMOJIOXHO HAMpPAaBMNEHUIO CKOPOCTMU ranakTuue-
CKOTO BpALLLEHUSl, & CamMa CKOPOCTb MeHblue
400—500 km/cek, To nynscap He nokuHet [anak-
TUKY, @ CTAHeT ABMUraTbCs BOKPYr ee siipa rno BeCb-
Ma BbITSHYTOM 3JUTMNTUUYECKON OpbuTe B CTOPOHY,
NMPOTMBOMOJIOKHYIO ranakTMYECKOMY BpaLLEeHuUIo.
BosMoHo, uto okono 10% scex nynscapos, BO3-
HUKWKX B [anakTMke 3a BpeMs ee 3BOJIIOLUM, OT-
HOCATCS K DTOM KaTeropuu.

Mei rosopunu ebile 06 OTOXKAECTBNEHUU MYfb=
CcapoB € paAMoOTYMaHHocTsaMU. Bo3HukaeT Bonpoc:
noyemy M3 ABYX [ECATKOB W3BECTHbIX PajgMUOTy-

.-

20BaTh BO3PACT, U MO3TOMY MOryT 6biTh Bonee monopgsie
nynscapsl, Ho ¢ 6onbwumu yem y NP 0531 nepuopamu.
Stumu coobpaxweHusmu pykosopctsosancs T. Kuawr
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3amedaenue nepuoda noETOPEHUL UMRYALCO8 NYAbCADA
NP 0531, pacnoaoxennozo ¢ Kpaboeudnoii rymanwocru.
Ilepuod pacrer ¢ mekoropvimu koaebanusmu. Iro deae-
HlUe MOHHO 00BACHUTY, NPeONOLOKUE, UTO 0KPY2 nYyab-

capa na paccroanuu 0,4 a. e. eépawyaerca naanera ¢ mac-
coti 3emau
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(OaHcaHkckas obcepsatopus 6nus Ly6nuHa) B ceoem po-
BONLHO 3KCTPaBaraHTHOM wuccneposaHuu. OH nowen no
cTonam Knaccuueckux pabor, npusBepwMx B CBOe BpeMsa K
otoxpecteneHuto KpabosupaHoi TymaHHOCTH, M nonsiTancs
HalTM B [APEBHMX NeTonUCAaX Kakue-nubo csefeHus O BO3-
HUKHOBeHMM nynbcapos. B xponukax Cu Lle-uyn, Cu [Aze-
A3yH u bo Llly-keHb, oxBatbiBaowmx nepuog ao 1000 r. go
H. 3., YNOMMHAIOTCA nosBneHus noutu scex Hoswix, Ceepx-
HOBBLIX M KOMET c BUAMMOM BenuuuHol ao +5. Cobuitusa B
3TUX XPOHMKAaxX OMMCaHbl BeCbMa TOYHO, Beab APEBHMUE K-
TaliCKMe acTPOHOMBI OTBEHANM 3@ HUX ronosoil...

B nouckax obbekra, nopoauswero nynscap MP 1727, ko-
TopLIi pacnonoxeH s6nu3n 3eesgsl o Hepreenuuka, T, Ku-
aHr BbIGPan M3 KMTAMCKUX CMMCKOB OKOMO LWECTH COBLITHMA,
oTHOCSAWMXCS K 3ToiM obnactu Heba., LleHTpanbHbim cosses-
aveM (B XPOHMKaX — «fYHHbIM OBOPLOM») 3aech 6bin Boyu
(Xeoct), coctoswmit u3 3se3n €, W, 5 M, 0, v, k. A u
v CkopnuoHa. O cobbitum, pgatuposaHHom 1437 r. H. 3., Ha-
NUCaHO: «..3BE3Aa-roCTbs Obina BMAHA MeXay BTOPOH M
Tpetbeir 3sespoi Boyu (U u § Ckopnuona), Gnme k
TpeTbeid, NPUMEPHO Ha MONNYTM OT Hee, B TeueHue
14 pHeii». Tak kaxk nynscap MP 1727 nexur Ha 10° toro-soc-
TOuHee, «3BE3[a-rOCThS», KOHEYHO, He Morfa UMM BbiTh, HO
3aTO Ha 3TOM MecTe, B accoumaumun Scol HaxopuTca paguo-
ncrounnk CTB-35, kotopbiit cuutator octatkom CeepxHosoii!
MonyTtHo T. KuaHr otoxpectsun ucrouHuxk CTB-38 ¢ cobbi-
™em 393 r. H.3. korpa «3Be3ga-roctba» Habniopanack
BHYTPM Boyu. U3 22 nynbcapoe T. KuaHury ypanocb oTtox-
necteute 15, Bce cobbitMs cnyuunucs 3a nocnepaHue
2000 net. Ecnin xoTs 6bl TPETb 3TUX OTOMKAECTBNEHMI BEPHa,
7o B lanakTtuke kaxpble 10 net ponmkeH Bo3HukaTh 1 nynb-
cap. Orcioga HenocpepcTBEHHO cleayer, 4YTO MynbCapbl
[ONXKHbI BbITh CBA3aHbI He TONbKO co CBEPXHOBLIMU M 4TO
MX BPeMs XU3HU MoXKeT BLiTe Hesenuko. OueHku, nonyuato-
wHecs u3 pabotel T. KuaHra, npotusopeuar obuienpuHsi-
TbIM B3rnsfam, a NoToMy Bcsi paboTa BbI3bIBAET HEKOTOpPOE



MaHHOCTEH TONBKO TPH MNU YeTbipe OTOXAECTBNS-
toTcs ¢ nynscapamu. [louemy, Hanpumep, HeT
nynbcapa B MOJOAON paauMoTymMaHHoctu Kaccuo-
nes A u obbektax, HabnLaeMbIX Ha MecTe UCTO-
puuecknx CeepxHoebix 1572 ropa u 1604 roaa.
lMpuumHa, ckopee Bcero, cBsizaHa c HanpasfeH-
HOCTbIO pagMousnydeHus nynscapos. HyxHo, uto-
6bl M3NlydeHWe Nynbcapa KOHLEHTPMPOBAnock B
HanpaBneHun 3eMHoro Habnopgatens, a ato cny-
yaeTcs paneko He ecerpga. [Mo-suauMMoMy, Bo Bcex
PafAMOTYMAHHOCTSIX, O KOTOPbLIX Mbl YMOMMHAanNM,
HaXoAATCs «CKPbITble» Mynbcapbl, HO Mx Habnio-
[aTb ¢ 3eMNnu Henb3s.

B 3aknroueHuM 3TOM CTaTbu Mbl OCTAHOBMMCS
Ha OAHOM YAMBUTENBHOM OTKPbLITUM, CBS3aHHOM
BCE C TEeM JKe 3ameyaTesibHbIM MyNnbCapoMm
NP 0531. 3tor nynbcap HabnogatoT Ha pPasHbix
obcepBatopusix. OcobeHHO TULaTeNbLHO Mccneny-
0TCS BCe Marneillme M3MeHeHus ero mnepuopa.
HepasHo 6bino obHapyeHO, UTo Ha cMCTeMaTu-
4YecKuii BEKOBOM poOCT nepuopa nynbcapa Hakna-
AbIBAETCS BONHA MNEPHOLAUUECKOrO W3MEHEeHMs.
Mepuon Takmx mM3aMeHeHui cocTtasnseTt 72 AHe, a
amnnutyaa konebawui nepuopa okosio 300 mu-
KpocekyHa. Hanbonee npocto 37Tu HabniogeHus
MHTEPrpPeTUPYIOTCS, ecin NPEAMNONOXKUTL, YTO BO-

kpyr nynecapa NP 0531 Ha pacctosHum okono
0,4 a. e. obpawaetcs nNnaHeTa ¢ macco, 6nuako
K 3eMHOM.

DTOT pe3ynbTaT, €CiM, KOHEYHO, ero noATeep-
AT pancHeMrwue HabniofeHus, B BbiCLIeNd cTene-
Hu uHTepeceH. Mpexae Bcero, oH AeMOHCTPUPYeET
MHOXXeCTBEHHOCTb MNaHeTHbIX cMcTeM BO Bcenen-
HOM. Ha nepBbii B3rnsg KayeTcsi HEBEPOSTHLIM,
UTO MNIaHeTa, BPALLAKLLAsICSl BOKPYr B3OPBAaBLUEHN-
csi 3Be3fbl, MOXeT yueneTb Mocfe TaKoM rpaH-
OMO3HOM KaTacTpodul. EctecteeHHee 6bino 6ol
cuuTaTth, uYTO nNnaHetra TMNa 3eMnu Mcnapunacs.
OpHaKo pacyeTbl MOKAa3bIBAOT, YTO 3TO HE COBCEM
TaK. DHeprus, KOTOPYIO HYMXHO 3aTpaTtuTb Ans
paccesHusi Maccbl 3eMnu B MEXNNaHeTHOM Npo-
cTpaHcTBe, pasHa npumepHo 1040 spr. Bnonxe sos-
MOJHO, UYTO 3HEeprus, NorfoLeHHas NAaHeTon Bo
BPEeMs B3pblBa €e «COMHLUa», MoxeT bbiTb B He-
CKONbKO pa3 MeHbLe. B Takom cnyuae coxpaHutcs
cunbHo obropeslumit «orapok» nnaHetsl. OH By-
fleT NpofomKaTb CBOe [ABWMKEHUE BOKPYr Hew-
TpoHHOM 3Be3awl. [pasaa, opbuTa ero 3HauuTens-
HO M3MEHMUTCS, TaK KaK Macca LeHTpanbHoM
3Be3fbl YyMeHbluunace — Beab BblGpoLUeHHas
rasoeas obonouka ylwna pJaneko 3a npepaensbl
opbuThbI.
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Hepnosepue. OAHAKO OMNPOBEPrHYTh €€ MOTYyT TONbKO Ha-
6nropeHus.

CnoXHOCTb NPUPOAbI NYNbCAPOB SICHO BMAHA Ha NpUMe-
pe KpabosugHoi TymaHHocTH. [lo-BMAMMOMY, MMEHHO

PSP DRI3-45
Yelc X

24,62.69

2.03.69

Mewdy 24 deepans uw 3 mapra 1969 2. nepuod nos-
TopeHus umnyavcos nyavcapa PSR 0833-45, pacno-
A0xeHH020 8 Tymannoctu Vela X, enesanno ymenvwua-
cs na 196 namnocexynd. Ilocae ckauka ckopocTs yeeau-
YeHus nepuoda U3MeHUALACd

3nech, sonpeku A, DiHWTENHY, «rocnogb-6or» npossun
CBOIO 3NIOHAMEPEHHOCTb, @ He u3owpeHHocTb, flo cux nop
He HalWaeHo Hu opHoro nynbcapa, noxoxero Ha NP 0531,
Kak M3BEeCTHO, 3TOT Nynbcap — MMMYNbCHLIN PEHTFEHOBCKMMA
uctounuk. Heckonsko rpynn uccnepoBatenei 6GesycneliHo
WUCKanu PEeHTreHOBCKOe u3NydYeHuMe OT APYrUX NynbLCapos,
Takyke 6e3ycrnelwHbIMM OKa3aNuc, NOMCKU MMMNYNbCHOFO W3-
Nny4eHus OT PEHTFeHOBCKMX MCTOouHMKOB, OnTMueckoe w3-
nydyeHue obHapyskeHo Tonbko y nynbcapa NP 0531, xota He-
KOTOpble ApYrMe Nynbcapel B AECATKM pas Bnue K Ham,
yem obbekT B KpabosuaHoit TymanHoctu. Mepuog nynbcapa
NP 0531, kak nokaszanu umepeHus, esinonHeHHsle ¢ 10 mas
no 8 oktabps 1969 r., ysenuuusaerca He NpocTo nponop-
LMOHANMLHO BPEeMEHM, a C HEeKOTOPbiMU KonebBaHusMM, ne-
puoa KOTOpPbIX OKono 72 gHew.

HeoxupaHHbid clopnpus npenogHec nynbcap PSR 0833-
45, ~koTopbmi  accouuMpyeTcs € PAAHMOTYMAHHOCTbIO
Vela X. Mexnay 24 ¢espana u 3 mapta 1969 r. nepuop no-
BTOPEHUS MMMYAbCOB Yy HEro BHE3anHO YMEHbLUMACs Ha
196 HaHocekyHa. OpHOBPEMEHHO YBENMUMAACL CKOPOCTb
usMeHeHus nepuosa Ha 6%! BonbwwuHCTBO wMccnepo-
Batenei OBBACHAIOT CKAUOK TEM, YTO YMEHBLLUMNCSH MOMEHT
MHEPLMKM NYNbCapa M OH cTan Bpauiatbcs BbicTpee. YMeHb-
WeHUe MOMEHTA MHEPLUUM MOTNIO NPOU3oiTH Bnarogaps ms-
MEHEHUIO COCTOSIHUSI BELLecTBA HEHTPOHHOM 3Be3fbl WMAM
e cbpocy obonouku, Kak 310 cnydaetcs y Hosbix 3sesg.
Ho npu 3TomM fOMmKeH COXPaHUTLCSI NPEXHUIA MOMEHT Ko-
nuuectBa AsuxkeHus. BoamorkHo, pacwmpsiowascs obonou-
ka CBEPXHOBO HACTUYHO BbINaAna Ha NOBEPXHOCTb HEWTPOH-
HOM 3BEe3Abl, CaMa 3Be3fa B pe3ynbTaTe yBeNUYEHUs Mac-
Cbl C)KaNacb, 8 €€ MOMEHT MHEPUMKU YMEHbLUMNCS,

3707 0630p AOCTMIKEHMH M pasHOrnacui B MHTEpnpeta-
UMM NYNbCAPOB, PasyMeercs, Aaneko He nofHbid, Ho Mbl
HafeeMcs, 4YTO uMTaTeNb MNOUYBCTBOBAM BCIO CHOXHOCTb
«TakHb» 3TUX HeOBbIYHbIX 06BLEKTOB.
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4YTO Mbl 3HAEM O COJIHEYHOM BET-
PE

ConHeuHblli BeTep, 3TOT CMJOLHON
NnOTOK MOHW3OBAHHOTO rasa, pacnpo-
crpaHsitowjerocs ot ConHua, MoxHO
paccMmaTtpueaTb Kak NpoAos/KeHue no-
CTOSIHHO  PaclUMPSIOLLEACS CONHEYHOM
kopoHbl, OT BepxHed TypbyneHTHOM
¢oTocthepsl dHEprus nepenaercs Bbi-
wenexalMmM Cc/iosiM B BuAe 3BYKOBbIX
M FMAPOMArHUTHbIX BOMN, DTU BONHbI B
CBOIO ouepenb MNepepalrT 4acTb CBOEH
JHEPrMM OKPYIKAIOWEMY rasy, uyepes
KOTOPbIM OHM MPOXOAAT, M HarpesatoT
ero. TakoW NOCTOSIHHBIA «MCTOYHMK Ten-
na» BbIHYX[AET OKPYXKaloWMi ras pac-
NPOCTPAHATLCS B MEXNNAHETHOe npo-
CTPAHCTBO, npeojoneBas TAroTeHue
ConHua. DHeprus 4acTvy, pacceuBaeTcs.
OcobeHHO 3HEepPruyHo 3TO NPOUCXOAMT
Hep aKTMBHbIMM OBNacTIMM CONHEYHOM
NOBEPXHOCTH, @ TaKKe BO Bpems con-
HEYHbIX BCMbILEK.

ConHeuHblli BeTEP KaK BbICOKOWOHM-
30BaHHbLIM ras Manow MNOTHOCTH sBAs-
eTcsi uaeanbHbIM NPOBOAHMKOM, B KO-
TOPOM 3MIEKTPUUECKME TOKM HE BCTpeya-
10T conpoTuBneHus. MarHutHoe none,
BO3HMKalOWee B Takod cpeae, Byper
nepemelLaTbcs BMecTe ¢ rasom. B cpe-
ne 6eckoHeuHo 6Gonbluoi anekTponpo-
BOBHOCTU NOBON UHAYUMPOBAHHbLIN TOK,
NPOTUBOCTOSALLMIA NPUITOKEHHBIM M3BHE

«Astronautics and  Aeronautics», 1,
1969. Tlepesop MWU. C. Casenbeson.
My6nukyetcs ¢ nebonbwmMMK Ccokpale-
HUSAMM.

YACTHILLI

OKPECTHOCTMH

DTa craths CYMMMPYeT CyllecTBYIOLiMe NPEACTaBNEHMS O CHOMHBIX
ripoueccax B3aHMOEHCTB Sl CONTHEUHOrO BETpa M 3eMAMu.

60NbWKM M3MEHEHMSM MAarHMTHOro no-
ns, HUKOrpa He ucuesaer. B takom rase
HE MPOUCXOAUT HMKAKMX CYLLECTBEHHbIX
M3MEHEHMM NOoNs, U NJa3Ma CONHEYHOrO
BeTpa HeceT B cebe «BMOPOMEHHbIEN
MAarHuTHblE MONS COJIHEYHOro MPOMC-
xoxpeHus. B npouecce peuKeHus or
ConHua cunoBble JIMHUKM 3STUX nNoONen
[OMKHbI, eCTEeCTBEHHO, PacTArMBaThCs B
paguansHomM HanpasneHuu. Kpome TO-
ro, nockonsky ConHue BMecTe ¢ 3ambl-
KaloWMMHUCA Ha HEro CUMAOBBIMM NIMHUS-
MM BpallaeTcs, a NNasma, B KOTOPYHO
BMOPOEHbI CUNOBbLIE NIMHUM, CMELLaeT-
csi paaManbHo, TO NIMHMM NOJIS NPUHKMMAE-
10T BUA CnMpanew.

CKOpPOCTb CONHEYHOrO BETPa, 3aperu-
CTPMPOBAHHAs B OKPECTHOCTSX 3emnu,
coctaBnser B cpegHem okono 350—
450 km/cek. B TeueHue OAHOro AHA no-
Ccle BCMLIWKK OHAa MOXKeT BO3pacraTb
npubnuautensHo o 700 km/cex.

MATHUTHOE MNOJIE

TouHble M3MepeHUs, BbIMONHEHHble C
MOMOLWBIO KOCMMUECKMX  anmnapartos,
NOATBEPKAAIOT  CNUPanbHYIO  (OpPMY
MarHMTHOro nons, BMOPOMKEHHOro B
CONHEeYHbIM BeTep M  [ABWXKYLLErocs
BMecTte ¢ HuM. lMpu «cnokoiHom» no-
TOKE COMHEYHOro BeTpa JfiMHUKM nons
HaXoAAaTC B MAOCKOCTU 3SKIAUMNTUKM WU
OTKNIOHAIOTCS B panoHe opbutbl 3emnu
Ha 45° k 3anagy OT NPSMON NMHMM
ConHuye — 3emnsa. Benuuuna  Hanps-
eHHocT B6nAM3M 3emnu cocrtaenser



Lonmye

5y. Dta BenuUMHA MOXKET CYLLECTBEHHO
BO3pacTaTh, 0cO6EHHO NpPU CONHEeYHbIX
Bcnblwkax. BaxHoe oTkpbiTHe 6binO
cAenaHo B pe3ynbTate W3MEPEeHUH Ha-
NPaBneHUss NUHWUH MArHUTHOro nons.
BbisscHMnOCL, UTO none MMeer cekTop-
HYIO CTPYKTYpPy C NpPOTMBOMNONOMHOM
NONSPHOCTbIO B COCEAHMUX CEKTOopax.
Korpa conHeuHasi Bcnbilwka Bbi3biBaer
BO3pPacTaHue MHTEHCMBHOCTM M CKOpPO-
CTU NOTOKa NNasMbl, BMOPOXEHHble B
Hero NMHWU MAarHUTHOrO MONs OKasbl-
BatoTcs 6onee BLINPSAMAEHHbIMH, HEMe-
NU oCTanbHble NWHMKM MONS, KOTOpble
CBSA3aHbl CO «CMOKOMHbIMK obnacTamu».
B 3tom cnyuae casur as memay npo-
XOX[AEHHEeM LEeHTPanbHOro MepuamaHa
akTMBHOM obnactM U BO3MyLLEHMEM B
parioHe 3eMnu OKasbIBAETCS MeHblle.
Bsaumopeiicteme mexpay  6oicTpbIMM
«fly4amMu» CONHEYHOro BeTpa C OKPY-
AIOWMUM MX CNOKOMHBIM COJIHEYHBIM
BETPOM BbI3bIBAET YyfAapHble BOJHBI,
ycKOpeHWe 4acTuly M T. 4.

TEMMEPATYPA COJIHEYHOTO BETPA

KoHeuHo, NPUMEHUTENBHO K CofHeu-
HOMY BETPY TEPMMH «Temnepatypa»
uMeeT COBEpLIEHHO ocobbii cmbich,
MHorpa temnepartypy nnasmbl paccmar-
PHBAIOT KaK BEJSIMUMHY, XapaKTepusyio-
LLYIO CPEAHIO KUHETUUECKYIO IHEepPruio
ee 4acTML, NpPU MX HeyrnopsAoHEHHOM
ABumXKeHuu, B conHeuHom BeTpe, opgHa-
KO, MOHbL] M 3INEKTPOHLI WMEIOT Pa3HYIO
Temnepatypy. Kpome ToOro, nockonsky
BMOPOMEHHOE MarHuTHoe none snuser
Ha [BMIKEHME 3apSIKEHHbIX YacTuuy, TO
MOXHO OXMpaTb, UTO Temrnepartypa B
HaNpPaBfEHUK NUHUKA NONS WU NeprneHpu-
KynspHo K HuM BypeT pas3nuyHOM.

Boonb AMHMM MarHUTHOro nons Tem-
nepartypa nnasmbl B6nu3u 3emnu oka-
3anace 6onee BLICOKOM, Hexenu B nep-
neHAMKynapHom HanpasneHuu. Ho oba

Bpawarwudcs  kopems
cunobou  uHUY

Cunobas surus

Louwenue cameyrou
nAasms!

Ilorox naasmwr or Coanya

Cnokoared conney- )
Held  bemep Cnonodyend
COnKEYHsId

bemep

flomox  Oblempsix - vacmuy

Crpykrypa maerurnozo noas (oanya

3HAUEHMs TemnepaTypbl CYLW,ECTBEHHO
HMXKe TemnepaTtypbl y OCHOBaHWS KOPO-
Hel (1,5 108 °K), uto obycnoBneHo «ox-
na)xaeHuemM» COJIHEYHOTO BeTpa B pe-
synbTate pacwmpenmns. CyluHocTs Me-
XaHM3Ma «oxnaXaeHus» — BetatpoHHoe
3amepneHue B nocteneHHo ocnabesato-
LLEM MarHWTHOMm none (Benb MOHbLI ABM-
wyTcs or ConHua rpynnamu), 3ameane-
Hue oKa3sbiBaeTcs MeHee 3MHEKTUBHLIM
ANR HACTUL, ABMIKYLUMXCS BAONb NMHMKA
nons, cnepfosatensHo, B 3TOM Hanpas-
neHun Temnepatypa 6yger Gonee Bbi-
COKOW.

YOAPHAS BOJIHA, MATHUTHAS TME-
PEXOAHAS OBJACTb U MATHUTO-
MAY3A

ConHeuHbIN BETEp NpeAacTasnser co-
6ol notok HeccToNKHOBUTENbHOM nNnas-
Mbl, pacTeKalouwumca oT ConHua co
CBEpPX3BYKOBOM CKOPOCTbIO. 3emns —
OQHO M3 NpPensTCTBMH Ha NyTM 3TOrO
notoka. [lepeoe «npepynpexaeHue»,
KOTOpOe nosflyyaer 4acTMLa CONHEYHOTOo
BeTpa o TOM, 4TO OHa MpuBmMKaeTcs
K NpensiTCTBUIO, MCXOAMT OT YAAPHOM
BOMHbLL, B 0BbLIMHOM rasoBOM noToKe
NPU CBEPX3BYKOBOW CKOPOCTH MWHEOP-
MauMs O HanuuuM NPensTCTBUA nepepa-
eTcs MMOKMM uacTMUam B pesynbTarte
CTONKHOBEHMI COCeAHMX YACTUL, B OYEeHb
TOHKOM Cfloe YAapHO# BOJHbI, rae Npo-
UCXOAMT CKaTMe M Harpes, a TaKxe 06-
wee 3amegneHue p[o OKONO3BYKOBOW
CKOPOCTH.

B 6ecCTONKHOBUTENBLHOK MNasme «MH-
¢opmaumsa» nepepaerca TONbKO uepes
3neKkTpomarHuTHoe none. B Beccronk-
HOBMTENLHOW YAApPHOW BONHe cCXaTue
yactTMy, M HeaguabaTuueckud Harpes
NPOMCXOA[AT, MO-BUAUMOMY, B clloe,
PaBHOM pajMycy BpallaTeNbHOro ABU-
KEHUN 3aXBAYEHHOMN 3aPMIKEHHOW HaCTU-
ubl BOKPYr cunosoii nuuuu (1. e. B 06-
nact TonuwuHoMi B 1 LUMKNOTPOHHBIX pa-
nuyc). Ons TMRKUHBIX NapameTpos con-

HeuyHoro BeTpa 310 6yper coctaensThL
Bcero nvwb okono 1000 km.

CyuwectsoBaHue y[apHOM BOMHLI ne-
pea 3emneii cefuac NOATBEPIKACHO IKC-
NepMMeHTanLHO, a ee pacnosioxKeHue
M cbopMa B «nepenHen» 4acTU MarHUTo-
cpepbl [OBOJIbLHO XOPOLWO M3YUEHbl.
leoueHTpuueckoe paccrosiHue go yaap-
HOM BONHBbI B MOACONHEYHOM TOuKe ANs
CMOKOMHBLIX ycnoeui pasHo 13—14 pa-
anycam 3emnu. C nomolbio KOCMMue-
CKMX annapaTtoB YCTAaHOBJMIEHO, 4TO 3a
yhapHOM BONHOW cnefyeT nepexopHas
obnactb CKaToro nOTOKa CBEPX3BYKO-
BOM Nnasmel, KOTOPAasi Ha3bIBAETCA Mar-
HUTHOM obonoukon, Mnasma B Hen Ha-
rpeta go temnepatypbl B 10 pas Bbine,
yem nnasma conHeuHoro serpa. Jltobas
Hebonblag HEOAHOPOAHOCTL MeXnna-
HETHOro rons NPU NPOXOXAEHUU yepes
obnacte yaapHOM BONHLI ycuAuBaeTcs.
Takue HEOAQHOPOJHOCTU MOTYT crocob-
crtBoBate obuwei Typbynusaumm notoka
HernocpeACTBEHHO 3a YAAPHOM BOMHOM,
MOXHO npepctasuts cebe, uto 3Ta TYyp-
ByneHTHOCTb Kak 6bl cnocobeTeyeT npo-
ueccy obTekaHus, DKCNepUMeHTanbHO
6bIN0 [OKa3aHO cyuiecTBOoBaHue Typby-
neHTHOCTM B nepexofgHoMi obnactu. Mpu
M3MepeHusax nepexofHon obnactu o6-
HaPYMMNU XaOTMUECKHME M3MEHEHMUS Ha-
MpPaBfieHUst M HAMPSXKEHHOCTU MarHuT-
HOro nons 3a yAapHOM BOJIHOM.

MepexoaHas obnactb pemrcresyer mno-
AobHo ynpyroi cpepe, nepepgatouien
AaBfieHWe CONIHEYHOro BeTpa Henocpeg-
CTBEHHO MarHuTHoMy nonto 3emnu. lMo-
3TOMY Haxopgslascs B nepexofHon ob-
nacty upeansHo nposogAwas nnasma
6ypnetr c©kumaTb nofie [0 COCTOSHMSA
paBHOBECHS MeXAY AABIEHUEM COJHeu-
HOro BeTpa U [aBNEHMEM MAarHUTHOro
nons 3emnu. CikaTMe reomarHuTHOro
nons Bo BpemMA MarHuTHeix 6ypb noa-
TBEPKAAeT CyW,eCTBOBaHME MOTOKA COJ-
HEYHOM MnasMmebl.

Yactuubl Haberawolwero noTtoka cof-
HeuyHoro BeTpa B nepexogHoi obnactu
MOFYT B TEYEHUE HEKOTOPOro BPeMEeHK
CKONb3UTb BAONb FPaHULbl FEOMarHMUT-
HOrO MoNg NO HanpasfieHMIO, 3aBUCALLE-
My OT 3apapa. Tak BO3HMUKAIOT INEKTPU-
yecKue TOKM, KOTOopble HeoBXoAaMMbI,
yToBLI 3aKNOUUTL None 3emnu B orpa-

AN
[TpomoHs! CONMHEY-
HOU OCnsIuRY, 38X-

Bayennsie MEXNIA-
HemHsIM  NOSIEM

COAHeu Ol
6CNBLWKU 8 MEeNHNAAHeTHOM MaA2-
HUTHOM noJae

Heuxenue nporonos
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HMYEHHbIH obbem. [paHuLy reomarHuT-
HOrO Mons HasbIBAlOT MarHuToONnay-
30M.

B nepexopHoit obnactu, B6nu3u mar-
HUTOMAay3bl, NOTOK MNNasMbl BHOBb NPH-
obperaeT xapaKTep YCTaHOBMBLUErocs.
OH HanpaBneH napanfiensHO NOrpaHMu-
HOM MOBEPXHOCTH.

Mopma M pacnonoxeHue marHuronay-
3bl, @ TakXe YyAapHas BOMHa 4Ype3Bbi-
YaHHO CMNIBHO M3MEHSIOTCS BO BpeEMe-
Hu — o1 2 po 6,6 paguycos 3eman. Ot
COCTOSIHUS MAarHuTOonaysbl 3aBUCUT ee
peakuus Ha BO3MYLIEHUS B MOTOKe
conHevHoro BeTpa.

KOHDOUTYPALUA MATHUTOCDEPDI

Monoctb, oxBayeHHass MOTOKOM cCOA-
HEYHOro BeTPa, HAa3bIBAETCSH MarHuTo-
<pepor. Kakpas Touka BHYTPM MarHu-
Tochepbl cBA3aHa C 3emnei CUIOBOK
JIMHWEN reomMarHuTHoro nons. Maruuro-
chepa BbiTAHYTa B cTopoHy ot ConHua
M MepexonuUT B FEOMAarHUTHbIM LNend.
CyuwiecTBoBaHMe rEOMAarHMTHOro LUMen-
ha ykasblBaeT Ha HenpepbIBHbLIA nepe-
HOC KONMYEeCTBa [BUXKEHMs OT COJHeY-
HOro BeTPa Yepes marHuTonaysy K reo-
MAarHMTHOMY MOS0 U nnasme.

HamarHuuyeHHoCTs BHYTPEHHEH 4acTu
SeMmnu; TokM B obnacTu MarHMTOnayssi;
TOKM, TeKyuiMe nonepeKk reoMarHUTHOro
wnerda; NNOCKOCTb, KOTopas HasbiBa-
eTCs HeWTpanbHbIM CHOEM; TOKM, CBSI-
3aHHble C FPafMeHTamu MHTEHCMBHOCTH
NOTOKOB 3axBaYe€HHbIX YacTuL,; MOHO-
chepHble  TOKM — TAaKOBbl  MCTOYHWUKMU
MarHutocgepHoro nons.

Mopma MarHUTocEpPHOro nNonsg cHAb-
HO M3MEHSAEeTCs BO BPEMS TeOMarHuT-
HbIX BO3MYWweHHiH. B nepumopy cunbHbIX
reoMarHuTHbIX 6ypb, BbI3BaHHLIX rnas-
HblM OBpPa3oM ycuneHWem MnoToka con-
HeyHoro BeTpa, MarHutocdepa pesko
CKMMAETCs, HaNpPsIKEHHOCTb nons B8
wneide BO3pactaer, a TaKKe ycunusa-
eTcs TOK B HeWTpansHoMm cnoe. B 6onb-
LUMHCTBE CNyYyaeB CUMbHOE CXKaTMe Mar-

__ Hedmpansreid
cnot

///////@W

ongueypayus noin maznuTocHeps
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HUTOC(EpPblI BbI3bIBAET [AMAMArHUTHbLIN
3MeKTPUYECKUM TOK BOKpPYr 3emnu (e
NpPoOCTPaHCcTBe, ouyepuyeHHoM 4—5 pa-
AMycaMu 3eMIn), CMALHO MCKaXaroLiuii
nepsoHauyanbHyto KOHMMrypauuio nons.
DTOT «KOMbLLEBOM TOK», IKBMBANEHTHAs
MHTEHCUBHOCTb KOTOPOTO MOXET AO0CTHU-
raTb MMNAMOHA amnep, 3acTaBnsieT nu-
HMM MONS CMeWaTbCs Hapyxy. IT1oT
npouecc HasblBAlOT B3AYTMEM MAarHuTo-

cepbl.  YMeHbLUEHME MHTEHCMBHOCTH
nons, HabnopaemMoe Ha MOBEPXHOCTH
3emMnM B 3KBATOPHAaNbHbIX pPanoOHaXx,

NPUHATO Ha3blBaTh FNaBHOW (Pa3oMN Mmar-
HUTHOM BYypMu.

MU HakoHen, cyllecTByeT elie OAMH
TMN FEOMAarHUTHbIX BO3MYLLEHMH — Mo-
nspHble cy66ypu. OHy HacTuuHO oByc-
foBNEeHbl MOHOCGEPHBIMU TOKAMM B Bbl-
COKMX TreOMarHuTHbIXx wupoTax. Llens
3TUX BO3MYLLEHMWH 3aMbIKAeTCsl, MO-BM-
AWMOMY, TOKAMKU BROJb CUIIOBbIX NMHMM
nonis, KOTopble NPOCTMPAIOTCS A[aNeko
B BEUYEPHIOO M HOUHYIO CTOPOHBLI Mar-
HUTOCheps.l.

HACEJNIEHHOCTb MATHUTOCMDEPLI

YACTULLAMMU

Ecnu Mbl BBeaeM 3apsKeHHble 4acTH-
LUbl B MarHMToCgepy, ¢ HEKOTOPbIM BEK-
TOPOM Ha4anbHOW CKOPOCTH NOJ Yriom
K BEKTOPY MAarHMTHOrO MONs, TO OHM
npuobpeTtyT cnupanbHoe  ABMXKEeHue
BOKPYr cunosoi nuHuu. Korga cnupans-
HOe fABMXKeHMe HampasBneHo K nomo 6o-
nee BLICOKOM HAaNpPsXEHHOCTH, 4acTuua,
MCNbITLIBAS BAMSHUE UHAYKLMUM, YCKOPU1
ceoe pBueHue, [lockonbky nonHas
SHEPrus YacTHLLbl HE MOXET M3MEeHNTb-
€5l B CTAaTMYECKOM MAarHUTHOM none, TO

BO3pacTaHMe KMHETMYECKOW 3SHepruu
[OMKHO MPOM3ONTU TOMBKO 3a cyer
YMEHbLUEHUS KMHETMYECKOW 3Heprum

3aMennsiowero npPoOAONILHOIO ABMXKe-
HUS 4acTULbl BAOJNL CUNOBLIX JIMHUMA,

B pesynstate moxer 6biTb fOCTUrHY-
Ta «3epkanbHas TOuyKa», rae uvactuua
HEKOTOpOe MrHOBEHME [ABUXKETCS B
NJOCKOCTH, NEPRneHAUKYNSPHOM nosito,
a 3aTeM HauMHaeT NOCTENeHHo YCKOpPSThL

ABMXKEHWE B MNPOTUBOMOJIOKHOM Ha-
npasfiieHuu.

B obnactM 3aMKHYTbIX fAMHMIA nons
MarHutocepbl 3apsKEHHas uacTuua

MoxeT konebaTbcs MeXAy ABYMs 3ep-
KanbHbIMK TOUKAMM, NEXalUMMu OTHO-
CUTENbHO TFEeOMAarHMTHOro 3KBaTtopa Ha
NPOTUBONONOMKHbIX KOHLAX nuHuu., Kpo-
me KonebaTenbHOro ABMMKEHMS YaCTULbI
MCNBITLIBAIOT Takxke U Apeicg no gonro-
Te BOKPYr 3emnu. DNeKTpoHbl ppeidy-
I0OT K BOCTOKY, MPOTOHbl — K 3anaay.
3toT ppeiic obycnosneH Tem, uto none
HEOAHOPOAHO, @ NMHUM NONS MAarHMTO-
chepbl MckpueneHsl, Yactuua moxxer,
TakMM OBpasom, OCTaThcs «3axBayeH-
HOM» HaBcerga B reOMarHUTHOM none,
ecny OHa NpoHMKNa B Hero npu 6naro-
NPUATHBIX HAaYanbHbIX YCNOBMUAX M He
noaBepraeTcs BHELHMM BO3MYLLLEHMUSIM.
TakoB MeXaHM3M, KOTOpPLIM no3sonser

HaCTMLLAM HAaKariMBaThCsl B MAarHMTHOM
none 3emnu, obpasys paguaLUOHHbIR
nosic. Ecnu 3axBaueHHbIX yacTul, HeMHo-
ro, MarHMTHOe none NOMIHOCTLIO YNpaB-
nser mx gBmeHuem. Ho nocrosHHoe
yBenuyeHue Konuuectsa uyactuy (go Tex
Nop MoKa NMOTHOCTb MX KMHETMUEeCKOM
3Heprun He ByaeT comamepuma ¢ nnoT-
HOCTBIO  3IEKTPOMArHUTHOM 3HEepPruu)
rnpuBeAeT K BO3MYLULEHUSM MArHUTHOro
nons. MarHuTHbIE MOMEHTbI MHOXECTBa
YacTMLU, MPOCYMMMPOBAEHHBLIX BMecTe,
ob6pa3ytor u3bbITOUHOE MarHWTHoe no-
ne (AMamarHuTHbIN 3¢ exT).

CreneHs 3anonHeHus (HaceneHHOCTb)
MarHuTocepbl HacTULLAMM MOXHO Xa-
paKTepu30BaTh B 3@BUCMMOCTH OT OCO-
6eHHOCTEN MX pABMKeHus. Bo-nepsbix,
MMeeTCs Tpynna YCTOMUMBO 3axBauyeH-
HbIX 4acTMu, KoTopble KonebnoTtcs
BAOJIb 3aMKHYTBIX JIMHMIA Nons uM Apew-
¢yloT BOKPYr 3emMnM Ha 3aMKHYTbIX
«ppeiigosbix obonoukax», Takue vacTu-
Ubl MOTYT ABMraTbcsi BEYHO, eCNu Ha
HUX He BO3JENCTBYIOT BHELUHWE BO3MY-
weHus. Bo-BTopbix, BpeMeHHO Hacens-
10T MarHuMTocepy  «KBa3uU-3aXBAYEH-
Hble» uactuubl, Konebnsace BeBepx u
BHM3 Ha 3aMKHYTbIX SIMHUAX MOMS, OHM
He MOryT COBEpLUMTb MOMHbIX OBOopOT
BOKPYr 3eMny, TaK Kak UM NpensTcTey-
10T Pa3’oMKHYTble NiMHMM nons. Takum
06pa3om, pafMauMoHHble nosica 3emnu
3anoNHeHbl NPeAenbHO BO3MOMHbBIM NO-
TOKOM YacTul, YA OBNETBOPSIOWMM YC-
NIOBUSIM YCTOMUYMBOCTM.

PACMPELENEHUE MOTOKOB YACTULL
B MATHUTOCMDEPE

BHyTpeHHss uacTb  pagMauMOHHOro
nosica ¢ MaKCUMManbHbIMKW NOTOKaMMU B
obnactu, ouepumsaemoi 1,6 papguyca
3eMnM, pAOBONLHO YCTOMYMBA KAaK BO
BPEMS FEOMarHuTHbIX 6ypb, Tak M Ha
NPOTSXKEHUM LMKNA CONHEUHOM aKTUB-
HoctH. BHewHss uacT, oBHapyusaer
3HauMTENbHbLIE BapUaLUMM BO BPEMEHM,
3aBucslWME rnaBHbIM o6pasom oT reo-
MarHuTHOi aKkTMBHOCTM. Paccmartpusas
pacnpepeneHue 3NEKTPOHOB BO BHeLU-
HEM 4acTM PaAMaLUOHHOro nosica, cne-
AlyeT OTMeTUTb, uTo B obnacti, ypaneH-

Jepransran
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HOM OT MOBEPXHOCTW HalleH NNaHeTbl Ha
2,5—3,0 papuyca 3emnu, cyuiectsyer
xapakTepHbiii 3asop. OH Haubonee uet-
KO Bbipa)KeH AN BbICOKMX 3Heprui. [No-
TOK YacTWL, BbLICOKOM 3HEpPruMu oueHb
6LICTPO yMEHbLUAETCS € ypaneHuem oT
Semnu.

DHepreTMyeckun  CrnekTp NpPOTOHOB
[OCTaTOYHO XOpOoLWO u3yuyeH. Bo BHYT-
peHHeM u4acTM paAMaLMOHHOro nosca
BE/IMUYMHBLI DHEPrui AOCTMraloT nouTtH
1000 Mas. Bo BHewHelt 30He, rae npo-
TOHbl BbICOKOM 3HEPrMM OTCYTCTBYIOT,
obHapyeH SKCNOHEHUManbHO W3MEHs-
IOWMHCA CNEKTP, XapaKTepHU3YoWMHCs
3Hepruerd B pecatkn Kiag Ha Bonbuwimx
YAANeHUsX M MNOCTENEHHO BO3pPacTato-
wmir ot 600 Kae no mepe npubnuxenus
K 3emlle Ha pacCTosiHMe B 3 3EMHBIX
paamyca. DHepreTMyeckme  CrneKTpbl
NPUPOAHLIX 3IEKTPOHOB BO BHYTPEHHEM
nosce wM3ydeHbl ele HefOCTATOUHO.
SnekTpoHbl, obpasoBasluMecs B pe-
3yfnbTaTe SAEPHbLIX B3PbLIBOB, 3aTPYAHSA-
10T U3YUEHME SHEePreTMUEeCKMX CNEeKTPOB.
OpfHako BbISIBNIEHA TEHAEHUMS CNEKTPOB
umeTb Bonee KecTkyto ¢Gopmy no me-
pe npubnukenus k 3cmne,

MonHoe pacnpepenenune yactuy B pa-
AMALUMOHHOM Nosice 3aBUCUT OT Bpeme-
Hu. MNpoaHanusuposaTe BpemeHHble W3-
MEHEHUS OKa3bIBaeTCsl AOBOMBHO TPYA-
Ho. OBbluHO M3MepeHMs NpoBoAsTCS ¢
NMOMOWbLIKD cneymanbHOro AaTynUKa Ha
BOPTY MCKYCCTBEHHOrO CNyTHMKa 3emnu.
Ecnu BpemeHHble BapMauMM 3HAUMUTENb-
Hbl MO NPOAOMKATENLHOCTHU, HO HEBENM-
KW MO BenuuUuHe, TO MUX OYeHb TPYyAHO
OTNMYKTL OT MPOCTPAHCTBEHHbIX,

Habniopatotca pBe coseplueHHo pas-
Hble KaTeropuMu BPEMEHHLIX Bapualuii.
OpaHa M3 HUX cBsA3a@Ha c MeaNeHHbIMU
UIMEHEHUSAMM KOHMUIypaLUuM reomar-
HUTHOTO nons. Bo BpeMsa 3Tux usmene-
HWA nop BAMSHMEM cnabbix MHAYLMPO-
BAHHbLIX 3/IEKTPKUYECKMX MONEN YacTuLbl
M3MEHSIOT CBOM OPBUTHI M IHEpruu Ta-
kum obpaszom, utobul obecrneuuts co-
XPaHeHWe Tak HasblBaemblx «aamuabatu-
4YeCKMX MHBapuaHTos». [lpyras kartero-
pPUA BPEeMEHHBIX Bapuauuii — npouec-
COB, MOAAEPIKMUBAIOLUUX CYLLECTBOBAHKUE
pagmMaumoHHoro nosca,— obycnosneHa
KPATKOBPEMEHHbIMU  UMMYALCAMM  WMNU
B3aMMOLEUCTBUEM C  OKPYXKalOWMM
NPOCTPAHCTBOM, aTMOCHEepo,

MATHUTOCMDEPHAS
SNEKTPUYECKOE MONE

MNASMA U

Beipensiotcs pee uetkme ob6nactu
marHutocgepHoi nnasmel. OfHa M3 Hux
pacnonoxeHa 6nM3Kko OT Hawel nnaHe-
Tbl— B npepenax 4 paauycos 3emnu.
OHa cBSi3aHa C AMMONbHLIM nonem u
BPALLaeTCs BMecTe C HMM. DTa obnacTs
obpasyer nnasmocdepy, rotopas pes-
Ko 0BpbLIBaeTCs Ha MOBEPXHOCTH, Ha3bi-
BalOWenCcss nnasmonayson.

Apyras obnacte nnasmbl CKOHLeEHT-
pPHpoBaHa BOKPYr HelTpanLHOro cnos B

wneide marHutocdepsbl. DTOT COK, Nno-
BMAMMOMY, urpaetT 6Gonblwyio ponb B
nepuos OnNpeAesieHHbIX FeOMAarHUTHbIX
BO3MylieHuid. Bo Bpems nonaspHbIx
6ypb 3Ta obnactb CHKUMAETCs U CMe-
waetcst kK 3emne. [Mnasmocdepa Takxe
npetepreBaeT M3IMEHEHWMs B nepuopg
rEOMAarHUTHbIX BO3MYLLEHMNA.

MarHuTtochepHas nnasma, reoMarHuT-
‘Hoe nose u obuiee KpynHomacwitabHoe
3NeKTpuyeckoe rnone, kKotopoe obyc-
NOBNMBAET MOYTH BCe (hU3MUECKMe npo-
Leccsl, npoucxoasuiMe B MarHurocde-
pe, cBsi3aHbl Mexpgy coboi. O6 obwem
3MEeKTPUUECKOM MoMne OYEeHb Mano Mu3-
BECTHO, K COXaNeHMIo, €elLe He SCHO,
Kak OoHo BepeT cebs BO BPEeMs CMOKOM-
HbIX NEepPUOL OB,

DneKTpuyeckoe none COCTOMT M3
ABYX KOMMOHEHTOB: None, pacnonoxXeH-
Hoe B6nM3M 3eMnu, M none, Bpauaio-
weecs smecte ¢ 3emnen. lMocnegHee
OPMEHTUPOBAHO paauansHo Kk 3emne u
ynpaBnsier epauieHuem nnasmel. Opy-
roe none Bonee cnoxHoe. CHo pacno-
NOXEHO Hap MAarHMToCcepon, CBA3aHO
c obwel KOHBEKUMEN Nnasmbl B LUNER-
e M BO BHELWHUX OBNacTaX MarHuto-
chepbl, a TaKXKe € HUCXOOAULMM ABUXKe-
HMEM B MONSAPHOK MOHOCeEpe.

KAK OBPA3YHOTCA MOTOKKM HACTML,
BbICOKOW 3HEPIUM

Xopowo u3BecTHo, 4To BOMLLUMHCTBO
HacTUL, nonagaeTt B Nosca U3 CONHEYHOo-
ro setpa. Kakum-to obpa3zom 3tMm uac-
TMLAM YAAeTCS NMPOHMKHYTb B MAarHuMTo-
cpepy, a 3aTem B oBnactb 3aMKHYTbIX
nmHui nons. O4YEeBUAQHO, UTO MpPU 3TOM
HaCTMUbI YXe NPOLUNM HayanekHyto cra-
OMIO YCKOPeHMs B Lunende unm Haxoau-
NUCb B COCTOSHMM KBA3M-33XBAYEHHbLIX
yactuu,. Kpome Ttoro, HekoTopble oueHb
SHEepruuHble MNpPoOTOHbl, oBHapy»uBae-
Mble BO BHYTPEHHEM rfosice, MOrnu BbiTb
npUMBHECEHbI B npouecce PaguoaKTUB-
HOro pacrnafa HeMTPOHOB, OTPAaXKEHHbIX
ot 3emMnu B pesynbTate sAEpPHbIX CTOMK-
HOBEHMIM Mexay 4YacTULLaMKM KOCMMHUe-
CKMX Nyyeir m aTmocgepon.

YckopeHue M auddysus He MOryT
PaccmMaTpuBathCs HE3aBUCMMO ApYr oT
Apyra. Mel 3Haem [fBe KaTeropuu npo-
ueccos aucddysuu, npuyem a8 KaxKAoH
M3 HUX MOTYT BbiTb BblgeneHbl pasnuu-
Hele rpynnel, OgHa Kateropusa—3To pa-
AnanbHas audgysus, gpyras HasbiBaeT-
ca pudcdysuen no nuTy-yray, T. e. no
yray Mexay BEKTOPOM CKOPOCTH 4ac-
THUb! M KACATEIbHOW K CMNIOBOM NIMHUMU,

Anddpysus no nutu-yrny paccemsaet
YacTMUbl BAONbL NMHMIA nons. Takum ob-
Pa3soM, MOMXKHO NpPeACTaBuMTb BHELWHWMK
UCTOUHUK HacTUL, PAafMaLMUOHHOTO nofa-
Ca, KOTOpbLIM PacrnosioXeH OKONO 3KBea-
TOpa, BHe OBGNAacTU 3aMKHYTbIX CHIIOBbLIX
AMHWMMA, NPM ITOM YacTUUbl AUPPYHAU-
PYIOT BHYTPb nonsa M pacceusBaroTcs
BAONL NuHMM nons. B ceoeil puddysum
BHYTPb nons oHW npuobpertaior sHep-
Mo, a paccexBasiCcb BAONb NUHUKU MO~
N, HEeKoTopas pong 4acTuL, BhinapaeTt

B Bonee nnoTHble cnou atmocdepsl, rae
OHMU TEPSIOT CBOIO DHEPrUIO U «ucHesa-
oT?,

MoTokM uacTul, BLICOKOM 3HEPrUM
oueHb cnabbl M 3peCb HET HMKAKOro
s¢hhekTa «0BpaTHOM cBA3U» Ha pacceun-
Balolue BOnHblL, B AManasoHe HM3KMX
3HEPrui, OfHAKO, MOTOKM HAaCTOMbKO
€onbluMe, UYTO HACENeHHOCTb 4YacTuua-
MM OTHACTM YrpaBnsietT BOJIHAMM, M Ha-
obopot. DT0 NpUBOAMUT K BO3HMKHOBE-
HUIO CAMOpPErynMpoBaHus, nNpU KOTO-
POM, Hanpumep, nwoboe usbbiTouHoe
BHEAPEHME YacTul, BbI3blBaeT nosBRe-
HWMEe BONH, KOTOpble ycunusaloT AUDPY-
3MI0 YaCTUL, BHM3 MO JIMHUSM nofs B
MOrnoLWaoLLyio 4acTUlbl armocgepy u
CHMMAIOT, Takum o6paszom, Hanuw-
HIOKO HAceNleHHOCTb MarHUMTocepsb! 4Yac-

TMUaMKU.  YCNOBMS  pacnpocTpaHeHus
BONIH B MarHurocgepe 3aBMCAT OT
pHewHel nnasmbl. [lostomy dopma

nnasmonaysbl U ee y3MeHeHus BO Bpe-
MEHU MMEIOT BaXKHOe BIIUSIHME Ha Hace-
NeHHOCTb 3aXBAUYEHHBIMU HACTULLAMM.

Bo BHyTpeHHel marHutochepe, 7. e.
Ha Manbix BblcoTax, Bonbllyio ponb wur-
parT ynpyrue coynapeHus ¢ MONeKy-
namu sosgyxa. Huxe 1800 KM kynoHos-
CKoe paccesiHue CTaHOBUTCA npeobna-
DAIOWKM  MeXaHU3IMOM agudgdysun no
nuTy-yrnam. 31O €AMHCTBEHHbIX MeXxa-
HM3M AuddY3UU, KOTOPLIH MCCeaoBaH
noapoBHO M ANS KOTOPOro Teopus W
JKCMNEPUMEHT HaxopsaTCsi B MpPeBOCXxop-
HOM cornacum.

Manble BHe3anHble CXATUA MarHuTo-
chepbl, BO3HMKAIOWMKE Ha ee FPaHuLe u
CBf3a8HHbIe, O4EeBUAHO, C DNYKTYaUUSIMHU
CONHEeYHOro BeTpa, Bbi3bIBAIOT BO BHELW-
HeW MarHuTocdepe paauanbHyro Augp-
¢dysuro. Bo Bpems kawporo cxatus 3a-
XBayeHHble YacTulbl BbIBpPAacLIBaOTCS M3
apeidosbix obonoyek MHAYLMPOBAH-
HbIM MOJIeM, CBS3a@HHLIM C CXaTueMm
MarHutHoro nons. B 3aBucumoctu ot
TOrO, 3aXBa4Y€Hbl fIM HACTMLbI Ha HOYHOMK
MU OHEBHOW CTOPOHE MarHutocdeps!,
OHM CMELLAloTCS HAPYXKY U 3aTOPMaXM-
BAlOTCS MM XKe CMELLATCa BHYTPb, YC-
Kopssa csoe pasBuKeHne. CyMMapHbIm
pPe3ynLTaToOM Takux OBbICTPbIX  CKATUK
6yayr papuansHas  guddysms  co
CpefAHUM MOTOKOM YacTul, HanpasfeH-
HbIM K 3emne, a TakXkKe YCKOpeHue
yacTuy, 3necb, KOHEYHO, MOTryT Mpouc-
XOAUTb OLHOBPEMEHHO M ApYyrue Npo-
eccbl, MHoroe eue npeacTouT cpe-
faTb U 3KCMNEPUMEHTaANbHO, U TEOPeTH-
yecku, uToBbl YSACHUTL  PaAManbHYIO
AU dy3UIo HacTUL, PanMaLMOHHbBIX nos-
coB.

UTO YyuTaTb nO Teme CTaTou!

T'.A Crypupgusn, B. JI. Haer-
nes, B. II. IMManumos, N H.
Msaauywon  Conmeunnlids  Berep,

marnurtocepa M PaJHALMOHHGIT IOAC
3eman. «3emus n Beeaenmasy, Ne 3,4,
1965 r.

M. I Hpomrumn Onsuko-Tex-
HUYECKIIE OCHOBBI KOCMHYCCKIX HC-
caemosanuil. M., 1969 r.
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A.M.OOJZTIOPHEH

ranoudam Pusuro-mamenamu-
yeCKUXr HAYK

HCKYCCTBEHHBIA COJIHEYHBIA BETEP

MccnepoBaHua MarHutocdiepbl B ME@XMNAHETHON NNa3Me CBA3aHbl €
oueHb TPYAHLIMKM M AOPOroCTOSILMMM IKCIEPMMEHTaMK. Ha nomoub
Y4EHbIM NPHXOAMT ONbIT, MOCTABNEHHLIN B NTa6OPaATOPHBIX YCNCBUSX.

COJIHEYHbIM BETEP U MATHUTHOE MOJE 3EMJIU

B pesynbTate KOCMMUECKMX HCCNenoOBaHMI OGHapyeH
NOTOK BOJOPOAHOM Mia3Mbl, KOTOPbIM HenpepbiBHO Mucnyc-
kaetcs ConHuem. DTOT MOTOK NoOAy4usn HasBaHWe COJIHeu-
Horo BeTpa. B Hem onpepensioliee 3HaueHMe UMeeT dneK-
TPOCTAaTUHECKOE B3aMMOAENCTBME MEXAY MOHAMWU M DNEKT-
poHamu. Ecnu KOHUEHTpauus 3apsideHHbIX 4acTuL, B AaH-
HOM oBbbeme MOHM3OBAHHOFO rasa MPEBbLILIAET KPUTHUHECKOE
3HauYeHue, NPU KOTOPOM DHEPrus 3NeKTPOCTAaTMHECKOro
B3aMMOAENCTBUS CTaHOBUTCA Gosnblue 3HEpPruuM Tensnosoro
ABukeHus, obpasyetcs nna3ma. KoHueHtpauus uactuy B
conHeyHom Betpe mana (okono 10 uactuy B 1 cm3). OgHako
B TMFaHTCKMX Macltabax MeXnNaHeTHOro npocTpaHcTBa
3apsKeHHble YacTWMLbl OKAa3bIBAlOTCS CBSA3aHHLIMM DNEKTPHU-
UeCKUM ronemM u o6pasyloT eAUHYIO CUCTEMY — MNasMy.

dnekTpuueckoe none He SIBNSAETCS €AMHCTBEHHbIM (Pak-
TOPOM, BO3AEWCTBYIOWIMM Ha MOBEAEHME 4YacTuy, B COJ-
HeyHoM BeTpe. MarHuTHOe nofile B CBOIO OYepeAb OKasbl-
BaeT BAMAHWE HA YaCTULLbl MEXMNAHETHOM Nnasmbl U fe-
naet cpefy aHW3OTPOMHONM: ABMIKEHME HACTUL, NONEPEK CHU-
NOBLIX NWHMA CTAHOBMTCS CUNBLHO 3aTPyAHEHHbIM., Buicokas
3NMEeKTPOHHAas TeMmnepaTtypa CONHEYHOro BeTpa, a cnepo-
BATENLHO, BbLICOKAs 3NEKTPONPOBOAHOCTL NNa3Mbl MPUBO-
AAT K NPOYHOM CBA3M MArHUTHOro Mofia co cpepon, mar-
HUTHOE rone Kak 6bl BMOPOMEHO B MNasmy.

Euie ofHO Ba)HOe CBOWCTBO CONHEYHOrO BETPA — Bbi-
cokas ckopocTb notoka (Ao 500 km/cek), B Heckonbko pas
NpesbILAloULas CKOPOCTL PacNpPOCTPAHEHMA BO3MYLLEHUS B
nnasme. lMocnepHee ob6CTOATENLCTBO NO3BONSET CPABHUTHL
CONHEeYHbI{ BeTep CO CBEPX3BYKOBLIM NOTOKOM, obTekato-
WKM NpensTcTBMe, T. €. Ha OfNpefieNleHHOM PacCTOSHWUMU OT
NOBEPXHOCTU NPENnATCTBUS BO3HMKAET paspbis NapameTpoB
nnasmel. CKOpOCTb, TeMnepaTtypa, KOHLUEHTPauus u apyrue
napameTpbl U3MEHSIOTCS CKaUKooBpa3Ho BHYTPU Y3KOM 06-
nacTu ypapHoW BoOnHul, BHYTpu ¢poHTa yaapHoi BoSHbI
4aCTUUbI MOTOKA MOTYT MepepaBsaTh CBOKO 3HEPrUIO APYr
APYry, NnepesoAs dHEPruiO HANPABAEHHOrO MABUMKEHWS B
Tennosyio.

AHanoruyyHas kapTuHa HabnopaeTcs B MeEXNNaHeTHOM
nnasme npu obTekaHuu conHeuHbim Betpom 3emnu. [pe-
NsATCTBMEM B AAHHOM clyyae CnyXuT MarHutochepa 3emnu.
Oka3biBas jpaBneHWe Ha MarHUTHoe none 3eMnM, NOTOK
nnasmel Aedopmupyer nosne MarHutHoro aunons. MarHur-
Hoe none 3eMnu HaNnOMMHAeT Nnosle HaAMarHMYEHHOro Wapa
B paauyce, He npesbiwatouwem 8—10 paguycos 3emnu.

Ha pHesHOl cTopoHe noTok nnasmel conHeuHoro Betpa
CXKMMaeT CUNOBbIe NIMHUM MAarHUTHOro nons 3emMnu TaK, yTo
Ha rpaHMue paspena f[aBfieHMe MOTOKa ypaBHOBeLUMBAETCA
AasneHMeM MarHuTHoro nons. MpaHuua mexmay nnasmoit u
nonem CTaHOBMTCA OTBETCTBEHHOM 3a obpasosaHue ypap-
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Hoi BonHbl. OpgHako obpasoBaHue yAapPHON BOMHbLI B KOC-
MOCEe HEBO3MOXHO OBBACHUTL TEMM Ke (PUIUUECKUMMU npo-
L,eccamu, KoTopble NPOTEKAKOT B CBEPX3BYKOBON a’poAMHa-
mudeckoi Tpybe. OCHOBHOE OTAMUME COCTOMT B FUraHTCKOM
BenuuMHe ANuHbLl cBobopgHoro mpobera uyacTuy, B Mexnna-
HETHOM nnasme, rge fAnuHa ceBobogHoro npobera 3HauM-
TenbHO npeBbiwaeTr paccrosHne ot 3emnn go ConHua.
W, ectectBeHHO, HENb3s OBBLACHUTL HEYNOPSAOUYEHHOCTL MO-
TOKa NNasmbl BHYTPU YRAPHOro ¢(poHTa O6bIYHBIMM CTOMK-
HOBEHMSIMM MEXAY HacTMLLaMM: LUMPUHA (PPOHTA NPUMEPHO
B8 10 MnH, pa3 meHble npobera yacTuy, AO CTONIKHOBEHMS.

Hecmotps Ha Kaxyuwyrocs MapagoKcansHOCTb MepBbIX
pes3ynLTaToB M3MEPEHMI LUMPHHLI YAAPHOTO (PPOHTa B KOC-
Mmoce, 3TM AaHHbie He 6biNiM COBEPLUEHHO HEOMMAAHHLIMM.
Yke Ha NPOTSIEHWM MHoOrux ner B naboparopusix Mccre-
AYIOT TaK Ha3biBaeMble 6ecCTONKHOBMTENbHbIE YpaapHbie
BONIHLI, B KOTOPbLIX NEPexos SHEePruMu HanpaBleHHOro [ABM-
weHus B Tenno (Auccunaums) BbI3BAaH He CTONKHOBEHWEM
4acTUL, APYr C APYrOM, @ paccesHMem Ha MHUKPONyKTya-
LMAX DNEKTPOMATHUTHbIX nonei. UCTOUHMKOM MUKPODNYK-
Tyaumh sBRAIOTCS PAas3fIMUHOTO POoja HEYCTOMYMBOCTM Mnas-
Mbl.

HoBble cBepeHus npuHecnu TakKe M3MepeHMs Ha Hou-
HOW cTopoHe. OKasanoch, YTO B3aMMOAEMCTBME CONHEUYHOrO
BeTpa C MarHUTHbIM nonem 3emnu npusoauT K obpasosa-
HUIO Wneida MarHuTocgeps!, BbITAHYTOrO B CTOPOHY, Npo-
Tusononoxdyo Conuuy, Bgons ocu ConHue — 3emns.
HanpskeHHOCTb nons Ha CaMoOi OCKH uYpe3Bbl4aWHO Mana.
Cunosble NMHMM Bbile M HUIKE OCHM MMELOT MPOTUBOMONOK-
Hble HanpasneHus, Cnoi, B KOTOPOM MPOUCXOAMT NOBOPOT
BekTopa nons Ha 180°, uacTo HasbIBAKOT KHEMTPaANbHBLIMY,

BO3MOXHO i1 MOJAEJIMPOBAHMUE MNMPU UIYYEHUHU
MEXTMNNTAHETHOWM MJIA3MbI?

UccnepoBanua marHutocdepbl M 6eCCTONKHOBUTENBLHOM
YAAPHOKI BOJIHbI B MEXMNNaHEeTHOM Mnasme CBA3aHbl C TPYA-
HBIMM U 0OPOrOCTOSILLUMMU IKCMEPUMEHTAMH, NOITOMY HYIK-
HO MOMbITaThbCs BOCMPOW3BECTU MX B NabopaTtopum ¢ Mc-
NoNbL30BaHWEM BCEro apceHana COBPEMEHHOM AMAarHOCTMKM
nnasmbl, OcHoBHas npobnema onbiTa 3akalO4HaeTrcs B nNpa-
BunbHOM nopbope napamertpos nnasmel. [Monoxexue oc-
NOXKHAETCH TeM, UYTO HeNb3s TOYHO MOAENUPOBaTL Bechb
KOMMNIEKC ABNEHMI B MexnnaHeTHoM nnasme. OgHako mMox-
Ho nopofpaTte Takue YCNOBUS, KOTOPbIe MO3BOAST BOCMPO-
M3BECTM OTAENbHLIE SIBNEHUS WM FPYNNy sBAEHWM.

Ans obpasosaHus ypapHoit BonHbl Tpebyertcs, uTobbi
OTHOLUEHUE CKOPOCTU [ABMIKEHUS MOTOKA K CKOPOCTM pac-
npoctpaHeHus BoamylueHus (uucno Maxa) 6bno 6SnbwMm
eauHnubl [na pasauuHbIX TUMNOB BO3MYLLEHUN CYLLECTBYIOT
pasnuuHble KpUTMUECKHe 3HaueHus umucna Maxa (Myp), npu



Yucna
Maxa B nabopaTtopHOM 3KCNEPUMEHTE U B KOCMOCE [OMK-
Hbl BbiTb OAMHAKOBbLIMM,

KOTOPLIX M3MEHSeTCs XapaKTep YAapHOM BOJHbI,

Ans npaBunbHOM NOCTAHOBKM 3KCMEPUMEHTA HYMKHO
obecneunts Gonblyio AnMHy csobogHoro npobera A no
CpaBHeHMIO ¢ pasmepom marHutocdepsl L. TouHoe coxpa-
HeHune L/L B naBopaTopHOM 3KCNEPUMEHTE HEBO3MOXKHO.
Ho npu L/A > 1 auccunaums sHeprum He mMpPOMCXOAMT M3-3a
CTONKHOBEHWs 4acTuL, Mexay coboit. MHbIMKM cnosamu, npu
BLIBOpe 3HaueHus anuHbl cBoboaHoro npobera ucnonb3syer-
€Sl MPUHUMWM OrPAHAYEHHOrO MOMENMPOBAHMSA, T. €. YCNOBMS
BOCMPOM3BOASTCS HETO4HO, HO OHM BbIBMPAKOTCA TaK, uYTO-
6bl XapakTep MOAENMPYEMbIX NPOLECccoB Bbin NO BO3MOMK-
HOCTW NOfO06EH NPUPOJHOMY,

TpeBosanne L/A>>1 euie He 03HauaeT, YTO 3aperucTpu-
posaHHas B nabopatopuu BeccTonkHoBWTensHas ygpapHas
BonHa Bbyner obnapate TeMW ke CBONMCTBAMM, YTO M YAap-
Has BOMIHA B MEXMNAHETHOM NPOCTPAHCTBE, TaK Kak Harpesa-
HMe NNa3Mbl Ha YAAPHOM (PPOHTE MOMKET NPOMCXOAMTL 3a
CYET PA3NIUUHBIX (PU3UYECKMX NPOLECCOB.

Ans BocnpoussepeHWUs COBOKYNHOCTM SIBNEHM B yaap-
HOM BONHe, BKNIOYAs CTPYKTYPY (PPOHTA, ee WMPMHY M PAA
APYrux ocobeHHocTel, HeobxoauMo, UTOoBbl OCHOBHbIE 6e3-
pPasmepHble napameTpbl, PaBHble NO NOPSAKY BENUUMHbI
eAuHuLe M onpefensioMe MEeXaHu3M AUCCUNALLUK, B MEMH-
nnaHeTHoN u nabopaTopHoi Nnasme BbINM OAUHAKOBLIMM,

Takum oBpa3om, nNocTaHOBKA 3a[a4M O MOZENMPOBAHUM
YAaPHOM BOJIHLI B MEXMNNAHETHOM NNa3me CBOAMTCA K Mofa-

2 3emiasa n Bcenennas, N\b 4
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Czema ycranosku. Ilpumenennwlll aaexTpodunamuueckuil
MeT00 YCKOpeHUSR NAa3Mbl 3AKEANOYAETCA 6 UCNOAb30EAHUL
cus, GelicTeyowuUT Ha YLacTok KOHTYPA ¢ TOKOM

Yeranoeka 043 noayuerUus UCKYCCTEEHHO20 COAHEUHO20
serpa. Ha nepednem naane yuaundpuueckas 6aKyym-
Has Kamepa, noMeweHHAR eHYTPu 06Yyr KaTyWwex.
Karywxu cosdawor npodoavroe noae, meobrodumoe 0as
KOHTPOALHBLZ — dKcnepumentTos. Had  Ekamepoll — KoH-
reiinep ¢ asaekTponHol annaparypol. CTenku KouTel-
Hepa u 8KpaHuUposarHble 6600vl  cayicar  Hadexnol

3aWuTOoll OT 9AEKTPOMAZHUTHLIE nomex, ecezda  co-
npogoxdarowyur  pabory  UMNYALCHHIT  NAASMEHHBLET
YCTar060K

@oro A. IlnmmosaToro

|
60Opy TaKWUX YCNOBMI IKCMEPMMEHTE, YTOBLI onpeaeneHHble

6e3pasmepHble NapameTpbl YAOBNETBOPSNM MOCTaBJEHHOM
3agade. Takol nopBop NapameTpoB CAYMKMT MITIOCTPALMEN
MCNONb30BaHUA NPMHLMNA OFPAHUYEHHOFO MOMENUPOBAHUS.

KAK BblJ1 MOCTABJIEH MOZENbHbIA 3SKCNEPUMEHT?

B 3KCNEepMMEHTax, BbIMOSIHEHHbIX ABTOPOM COBMECTHO C
3. M. Ay6unuubim u T, T. Manarapse (MHctutyT xocmuue-
ckux uccneposaumnii AH CCCP), ans co3sgaHus MCKYCCTBEH-
HOro CONHEYHOro BeTpa 6biN NPUMEHEH 3MEeKTPOAUHAMMUUE-
CKMM MeTos YCKOPEHMS nnasmbl.

CoBpeMEeHHbIN 3NEeKTPOAUHAMUYECKUI YCKOPUTENL NNas-
Mbl COCTOMT M3 ABYX KOAKCMANbHO PACMOMOMEHHbLIX MeTan-
NMUECKUX LMIMHAPOB, MNPUCOEAUHEHHBIX K MMNYNLCHOMY
WUCTOUHMKY ToKa. B npocTtpaHcTBO MexAay uLMAMHAPaMM
(anekTpoaamm) BBOAMTCS nopuusi Bogopopaa. Hanpsixeuue,
NpUKNagbiBaeMoe K 3NMEKTPOAAM, BbI3bIBAET 3NEKTPUUECKMU
npoboii raza M o6nauKo nNasmbl, BO3HUKLIEE B pe3ynbTaTe
WOHMU3ALUM BOAOPOAA, YCKOPSAETCS 3NEKTPOAUHAMMUUECKUMM
CMNamM BAONbL OCH UMAMHAPOB. DTO NPOCTOE HAa MepBbliA
B3rnag yctponcTso Tpebyer TwarensHoi oTpaboTkM, TOUHOM
YCTAQHOBKM WMHTEPBANOB BPEMEHU MEXAY OTAENbHbIMK Olie-
paumsmMu M noabopa onTMManbHbIX HavyanbHbIX YCNOBMHM.

DKCNepMMEHTbl NPOBOAMNMCL B BaKYyMHOM Kamepe Aua-
metpom 40 cm u anuHoM okono 2 M. B kauectse mopenu
HEBO3MYLLEHHOro MarHuTHoro nons.3emnu 6bino BbibpaHo
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sapeeu-

Ocyuarozpammbl UBMEHEHUS MAZHUTHOZ0 NOAL,
CTPUPOBAHHbLE MAZHUTHBIMU 30HOAMU, 66e0eHHbIMIL 8 NO-
70K naadmvl. 3o0nduvl nHarodarcs Ha paccroanuu 1 cyu dpye
or dpyea. Beprnuii ayw ocyuasozpaga sapesucrpuposan

U3BMEHEeHUS, MAZHUTHOZ0 NOAS 8 UCKYCCTEEHHOM COLHEU-
Hon eéerpe. Huanuid ayw sanucas nokasanus sonda, noay-
uennvle 6HYTPU dponra

none AsymepHoro Aunons, obpasoBaHHOro aByms napan-
nensbHbIMM NMPOBOAHUKAMU C TOKAMHK, TEKYLUMMM BO B3aMM-
HO NPOTMBOMONOXHbLIX HanpaeneHusx. PaccrosHue mexpy
OCSIMU MPOBOAHMKOB COCTaBASNO 2 CM.

Mpoueccbl B nNnasme, perucTtpupyemsbie npu MOopenupo-
BaHMM, NPOJOMKAIOTCS OT O[HOM [ECATUMMINMOHHON [ONM
ceKyHAbl O OARHON CTOTLICSAYHON cekyHabl. Bce namepeHus
NPOU3BOAMAMCL € MOMOLWLBIO MMNYJNIbCHOFO ocuunnorpadga
¢ 3anucblo Ha nneHky. OBbLIMHO NpPUMEHSNCs [ABYNy4YeBOM
ocuunnorpad ANs oAHOBPEMEHHONW PEerucTPauMu AaHHbIX OT
ABYX pasnuuHbix partumkos. [pu obpaboTke nonyueHHbix
OCLUMNNOrPaMM MCNONb3OBANMCL CYETHbie MalUMUHbI.

MU3MEPEHUA HA OHEBHOWM CTOPOHE 3EMIU

MoTtok nnasmbl U3 dNEKTPOAMHAMMHUYECKOro YycKopurtens
Hanpasnsanca Ha AuNOJb. an 3TOM MAarHutHoe none Auno-
na BbITECHANOCHL U3 o6nacm, rane paslieHne NOToka npesBbl-
wano pasneHue MArHUTHOro nons gunons. B obnactu Bbi-
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KO none, BMOPOXeHHOe B NOTOK Nna3mbl.

BbiTecHeHMe mons Ha BoMbLMX PaccTosHMaX OT Aunons
COMPOBOXAAETCA YBENMHYEHMEM HANPSXKEHHOCTH B6nM3N
CTEPXKHEN € TOKOM. JTO YBENWUEHMe Hanps)KEHHOCTH No-
Nns — cneacTBME CKATUA NNA3sMOM MAarHMTHbIX CUAOBLIX NM-
HMH. MOXMHO CYMTaTb, YTO CHNOBble JIMHMM B pe3ynbTate
B3aMMOAEHCTBUS C NOTOKOM MNIa3Mbl NEPEMECTUMCE, CKOH-
ueHTpupoBaswuce B6NM3M gunons.

Takoe npeactaBneHWe O NOBEAEHWUM CUIIOBBIX JIMHUA CO-
rnacyercs ¢ pesysibTaTaMu M3MEPEHMI NPOCTPaHCTBEHHOro
pacnpepeneHus KOHLEHTPauMM nnasmbl.

B obnactu BbiTecHeHHoro nons Habniopaercs HEBO3MY-
LLEeHHbIH MOTOK MNa3Mbl € TOW XKe KOHUEHTpauueH, u4to M
Npu OTCYTCTBMM MarHMTHoro nons gunons. B o6nactu, npu-
MbIKaloWed K AWMNONIO, KOHUEHTPAUMS 3HAYMTENBHO HMIKE,
yem B cBobogHom notoke. Takum obpaszom, cospaetcs
MMEHHO Ta KOH(PUrypaums, KOTopas COOTBETCTBYET MarHMToO-
cepe B kocmoce. BHyTpu maruutochepsl 3emnu npoucxo-
AMT psp MHTepecHbIX sBneHui. B uactHocTtH, Habniopatotcs
3axBayeHHbie MarHUTHbIM nonem BuicTpble yacTuubl (paaua-
LMOHHbIM nosic). MogenuposaHue 3Tux seneHuni Tpebyer
ocobbix ycnosui, B paccmarpusaemom uukne pabot uccne-
AOBAaNUCb TONBKO MpPOUEcCHl, npoucxoasiuiMe B PaHoHe
rpaHuubl  MarHutocdepsl u csoboaHoro nortoka, paHuua
mexpay 3TMimu obnactsmu He peskas. B atom nepexogHom
NpPOCTPaHCTBE MOXHO BbliaenuTs obnacts (ppoHTa yaapHoM
BOMHLI U TypbyneHTHyto 3oHy. TypbyneHTHas 3o0Ha pacno-
noxeHa Mexay (PPOHTOM YAApPHOM BONHLI U rPaHULLEN mar-
HuTOCKEpLl. B Hel copepMMUTCs nNna3ma, M3MEHMBLUAsI CBOM
XapaKTEPUCTMKM NOCe NPOXOXAEHUS uHepe3 (PPOHT.

MapameTpsi Nnasmsbl 3a POHTOM YAaPHOM BOMHLI onpe-
AeneHHbIM 06pa3om cBs3aHbl ¢ napameTpamu csobogHoro
notoka. [MoaToMy, uccneays coctosiHme nnasmbl 4o M nocne
NPeAnonaraemMoro nosioXeHuss (PPOHTA, MOXKHO OAHO3HAau-
HO ycTaHOBMTb, obpasoBanack nu ypaapHas BONHa.

KpuBas HanpsKeHHOCTM MAarHMTHOro nons cornacyertcs
C NpeacTaBneHUsIMU O TOM, Kak obpa3syeTtcs yaapHas BonHa.
Mepsoe Bo3pacTaHMe KPWBOIH OTBEHAEeT (HPOHTY BOMHLI, a
YPOBHM A0 M nocne (poOHTa [OMKHLI COOTBETCTBOBATL 3HA-
BbIYMCSIEHHLIM MO M3BECTHbIM COOTHOLLEHMUSM.

UYEHUSIM,

Hspem
- 300

-1 400
- 300
200
<1700

Tunuunble pe3ysbTarsl U3MEPEHUL HANPAKEHHO20 Mae-
HUTHO20 noas (H) ma pasauurom ydaseHuu MazruTHOZ0
3onda or dunoasn (z). lynkTupnas aunus — kKpueas maz-
HUTHO20 noas Ounoas 6 OTCYTCTEUL NOTOKA NAAZMULL.
Bdaau or dunoas MazHUTHBLIL 30HO pezucTpupyer TOALKO
eMmopoxenroe 6 norok noae. bauxe k yewrpy dunoas
nabarwdaerca eospacTanue HanpaienHnocTu noas. Ha
yuactke 13—9 cm or Ounoas HARPAKEHHOCTL OTHOCUTELb-
HO NOCTOAHHA, a 3aTem 6HO8b go3pacraer. [locaednee ycu-
aenue nporodur 6 obaacTu, kyda nOTOK nAA3MbL He npPO-
HUKaeT



AbconoTHoe cpaBHEHMe ¢ TeopMeH NPOMU3BECTH HEBO3IMONK-
HO, TaK KaK B TeOpEeTHYecKoe Bbipa)KeHue BXOOUT Konuue-
cTBO cTeneHei csobopbl rasa, a B cnyyae TypbyneHTHoM
nnasmsl 3Ta BENMYMHA HEAOCTATOYHO TOYHO onpepgeneHa.
Monyuatowuiics B aKCNnepMMeHTe CKaYOK cornacyercsi ¢ ru-
noTe30M O COCTOSHUM MOTOKA NNa3Mbl.

Ananoruunbim obpasom npu nepexope uyepes npepno-
naraembii ynapHblid (PPOHT M3MEHSeTCs M KOHUeHTpauus.
BenuunHa ckauka KOHUEHTpauuu M ero opma cornacytorcs
C NPeanosioXeHWeM O CYLLECTBOBAHWMM YAAPHOW BOJHbI.
CywecTtsoBaHue 6eccTONKHOBUTENbHOM YAAPHOM  BOJHbI
NOATBEPXKAAETCA M3MEPEHUSMU €e LUMPHHbI M MONOXEHHS B
npocTpaHcTee.

Takum 06pazom, COBOKYMHOCTb MOMYHEHHbIX 3KCMepu-
MEHTanbHbIX JAHHbIX MNOKAa3blBAET, YTO B MOCTABMEHHbIX MO-
AENbHLIX 3KCNEPUMEHTax BOCNPOM3BOAMTCH BECcCTONKHOBM-
TenbHas ypapHas BONHa.

MUKPODNIYKTYALUUUN HA ®POHTE YAOAPHOWM BOJIHbI

B Teopumu 6eccTonKHOBMTENbHbIX YRAPHbIX BONH pac-
CMAaTPUBAIOTCS PasfiMyHble MEXaHW3Mbl NPEBPalLeHUs SHep-
MM HanNpaBNEeHHOro ABMXEHMA Nna3mbl B Tennosyto. [ns
YCNOBHIA MEXNNAHETHOM NNa3Mmsbl, a CNefOBaTENbLHO, M ANs
NPaBMNLHO NOCTaBNEHHOro NabopaToOpPHOro 3KCNEPUMEHTA
Haubonee BepPOSTHLIMM MEXaHM3MaMM MOryT BbiTb packau-
Ka MOHHO3BYKOBbIX KONEeBaHMM U HEYCTOMUMBOCTL MArHUTO-
rMAPOAMHAMHYECKMX BONH.

OCHOBHEIMM MarHMTOrMAPOAUHAMMUECKMMM BONHAMMU B
nnasme CYMTAIOTCA BONHbI, PacnpocTpaHsiowmuecs BAONb
CUNOBLIX NMHUM MAarHUMTHOrO NONs, TaK HasbiBaeMble ansg-
BEHOBCKME WM MAarHMTO3BYKOBble BOJIHbI, Cleayloliue none-
pek cunosbix NuHui. OBa TMNa BONH YCTOMUYMBLI Npu pac-
npeneneHun BEKTOPOB CKOPOCTM YacTWL, nnasmbl, 6aAM3KOM
K u3otponHoMmy, Ecnu ke pasneHue nnasmel Boons cuno-
BbIX JIMHMIA NpeBbIlIAeT CYMMAapHoOe AAaBNEHWE MAarHWUTHOro
nofs M NNasmbl NONEpPeK CUMOBLIX NIMHUK, TO anbdBeHOB-
CKMEe BOJIHbl CTAHOBSTCA HEYCTOWYMBbLIMM, BO3HMKAIOT MMU-
KPOMNYKTyauumu MarHMTHOro Mons M YacTUubl COSIHEYHOrO
BETPa paccexBalOTCA HAa 3TUX MHMKpPodAyKTyaumusax. AHano-
rMyHO BefyT cebs MarHMTO3BYKOBble BOMHbI NpU GonbLIOMm,
NO CPaBHEHWIO C NPOAONLHLIM, NONEPEYHOM [ABNEHWM.

Haubonee muHtepecHsole paHHble nabopartopHbix uamepe-
HUM OTHOCATCS K OnNpejeneH’lo NpPOCTPAHCTBEHHOro pas-
Mepa MHMKPOGNYKTyaLui, Tak Kak Nofo6HbIE 3KCNEePUMEHTbI
B KOCMWYECKOM NPOCTPAHCTBE €uie He OCYLLeCTBASANMUCSH.,
OcHoBHas TPYAHOCTb NPOBEAEHUN TAKMX UIMEPEHMN B KOC-
Mmoce cBs3aHa ¢ HeobXOZMMOCTbIO 3anycka HEeCKOJSIbKMX
KOCMMUYECKMX annapaTtoB, ABMXKYWMXCs B TypByneHTHOH 06-
NnacTM Ha PaccTosHMM ApPYr ot apyra okono 10 KM u nosso-
NAOWMX OCYLLECTBMTh CMHXPOHHYIO 3anuchb  MNoKasaHuh
MAarHUTHbIX AATYMKOB,

M3mepeHus, BbinoNHEHHble B NabopaTopumM € NOMOLbLIO
HECKONIbKMX MAarHMTHbIX 3OHJOB, PaCcMONIOXKEHHbIX BHYTPHU
¢poHTa ynapHoi BonHbl M B TypbyneHTHOH obnactu, nos-
BONMAM onpenenuts pasmep Mukpodnyktyaumui, Okasa-
NOCk, YTO CUrHaNbl C 30HAOB, MOMELLEHHBIX Ha PACCTOAHUAX
5—10 mMm pgpyr ot apyra, nNpakTMHecku HeoTnuuumbl. Mpu
paccrosHusax e B 4—5 cm u 6onee curHanbl ¢ 30HAOB
COBEPWEHHO Pa3fNuyHbl, DTO O3HAYaeT, YTO B NEepBOM Cly-
4yae 30HAbLI PacMofioXeHbl BHYTPU OAQHOW M TOW ke NyK-
TYauuu, a BO BTOPOM — OHM PEruCTPUPYIOT MarHuTHble
nons HesaBMCMMO BO3HMKWMX ¢nykTtyaumn. Kak ypanocs
YCTAaHOBMTb, NPOCTPAHCTBEHHLIM pasmep MMKPOGNyKTyauun
6nNM30K K papuycy KPMBM3HLI TPAEGKTOPUM MOHA B MAarHWT-
HOM none. DTo OTBEYAET MPEANONOKEHUIO O HEYCTOHUMBO-
CTH MarHMTOrMApPOAMHAMUUYECKMX BONH, NPUBOASAWEN K Xao-
TM3aLMKM HaNPaBNEHHOrO ABMXKEHUSA Na3mbl M 06pasoBaHMIo
YAAPHOM BONHbI,

Hab6uarwdenus 3a npoucrodayumu 6 modeavkoii ycranoske
ABACHUAMU NPOU3E0OATCA ocyuasozpadamu pasAuULHBLE
TUNOG

®oto A. IInmMoBaToro

WNEAD MATHUTOCWMEPLI HA HOYHOW ' CTOPOHE
3EMIUN

O6pasoBaHue wnedicha MarHuTocdepsl Ha HOUHON CTO-
POHEe,— HECOMHEHHO, CNeACTBUE CYLLEeCTBOBAHMS CONMHEYHO-
ro setpa. Of4HAKO KOHKPETHbIN MEXAHWU3M BbITATMBAHMSA CHU-
noBbIX NMHMA €llle HEROCTATOYHO siceH. MOXHO Npegnono-
HUTb, YTO MOTOK MNA3Mbl, aHAJNIOTHUHbLIA COMHEUYHOMY BeTpy,
BO3HMKaeT B MOHOC(epe u BbITATMBAET CHNOBbLIE JIUHUM
marHuTHoro nonsa. ConHeuHblit Betep, o6xmuman none 3em-
N, NPUAaeT BLITATMBAHWIO oONpefeneHHoe HanpasneHue,
DKCnepuMeHTLl Ha HOYHON CTOPOHe AOMKHbLI Bbiny ycTaHo-
BUTb, MOXeT N obpasoBaTbcs wnelig marHuToceps! nog
BNUSHMEM TONLKO COJIHEYHOrO BeTpa.

OnebiThl, BbINONHEHHble aBTopom coeBmectHo ¢ B, H. Cy-
mapokosbiM B 1958 r., nokasanu, 4To NoToK nnasme! B onpe-
AENeHHbIX YCNOBUSAX MOMET NIerko NpOHMKaTh B None, Bbl-
TArUBAA CHNOBble JNIMHWMM BAONbL HANPaBNEHMA [OBMIKEHMA.
OpHako reomeTpuyeckue YCNOBMA 3TMX ONbLITOB OKa3anuch
njaoXo CONOCTaBUMbI C reomMeTpueil MarHMTHoro nons 3em-
NM, HauanbHble YCNoOBMA B NOTOKe NNasmbl KOHTPONMPOBaA-
NUCb HEAOCTATOYHO TOYHO.

B MopenbHLIX 3KCNepUMeHTax Ha HOYHOM CTOPOHe na-
pameTpbl UCKYCCTBEHHOTO COJIHEYHOro BeTpa b6binu Temu
Xe, 4TO W NpU uccnenoBaHun BeccTONKHOBUTENLHON ygpap-
HOM BONHbL B pesynbtate H3amepeHus MarHuTHOro nons
30HAAMH BISICHUNIOCH, UTO CXKATHIO NONS Ha AHEBHOW CTOpPO-
He COMyTCTBYeT BLITArMBaHME CHAOBbIX NIMHUIA Ha HOUHOMN.
Cunosbie NMHUM Ha HEKOTOPOM PACCTOSHMM OT AMMONS CTa-
HOBATCS NPaKTUYeCKu napannenbHbIMK HanpasNeHUIO ABM-
KEHWA MOTOKAa Mnas3mbl, HEBO3MYLLLEHHOro gunonem. Boiwe
3KBATOPHaNbHOM NAOCKOCTU CUIIOBbIE NIMHMM MMEIOT Hanpas-
neHue, obpaTHOe CMNOBLIM NUHUAM, HaXOAAWMMCH HMKE
3TON NIOCKOCTH, T. e, HabniofaeTcs TaKas e KOHdMrypa-
UM, YTO M Ha HOYHOM CTOPOHE 3eMHOr0 MAarHMTHOro nons.
Kak yxe ynomuHanocb, Takas KOHMUrypauus MoOMeT BO3-
HMKHYTb B NaBoOpPaTOPHOM 3KCMEPUMEHTE TONLKO B pe3ysb-
Tate NPOHWMKHOBEHMSA Nnasmbl B none. MpaeunbHocTL 3TOro
YTBEPXKAEHMA NpOBepeHa Pa3fiMUYHbIMU METOAAMM M AaH-
Hble OKa3anucb B MNPEKPAacHOM cornacuu Mmexmay coboii.
KoHueHTpauus nnasmel B cnoe u ee Temnepartypa npaktu-
YECKM He OTNIMYAIOTCA OT KOHUEHTPALUMM M Temnepatypsl B
HeBO3MYLEHHOM noToke Nnasmbl. Takum obpaszom, B nabo-
PaTOpHOM 3KCnepumeHTe b6bina AOKa3aHa NPUHUMNManLHaR
BO3MOXHOCTb Ob6pa3oBaHus wneiia MarHMTHOro nons
3eMnnM  TONLKO 3a CYeT B3AUMOAENMCTBMS C CONHEUHbIM
BETPOM,
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VYxasom Ilpesmpmyma BepxomHoro
Cosera CCCP ot 10 ampexs 1970 ro-
ma axkagmeMumk EBremmit KoHcTaHTHHO-
Bud DefopoB B fieHb IIECTHAECATHIIE-
TAS Harpa)kgeH OpfeHOM JIeHMHA 3a
GonpImde 3acAyrA B pasBUTHA reodu-
3MYECKNX HAYK W AaKTUBHOE YydJacTHe
B OPraHM3aUAN THAPOMETEOPOJIOTHYe-
CKOII CIIYKOBL.

——— e

|

HABJIIJAEHHE ROMETHBI
BEHHETA

HATPAJA YYEHOMY

Unrarean, aBTOPCKAH KOJIEKTHB H
PefaKOUHOHHAA KOJUIEIWs HAIIero ;Kyp-
Hala CEPHEeTIHO IO3APABIAIT I00HMIA-
Pa ¢ BBEICOKOH IPaBUTEILCTBEHHOH
Harpafiol m IKeJalT eMy poGporo
3J0POBBbS W [JaJbHEANHX YCIEeXoB B
HAYYHOU [esATeNLHOCTH.

Komera Bénnera 31 napra 1970 2. Dorozpadus nosyuena
na 40-cantumerpogon acrpoepage I'uccapckoil acTpoHO-

Muueckoii ob6cepeéaropuu Hwucruryra acrpofusuku AH
TadawCCP. Skcnosuyus 3 MURYTHL

®oro II. ErnGexosa nm X. HoagmHOBa
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Komera FBénnera &5 anpeas 1970 2. 9ra gorozpagus
cdeaana e Puibuncke (Apocaasckas o064acTv) YyueHukoMm
8 kaacca B. @Ppoaosvin. On chorozpaduposas komery c
nomowvlo camodeavrozo Teseckona. Ircnosuyus 3 mu-
HYTbL



Komera Bénnera 2 anpeas 1970 2. Cnumor noasyuen Ha Teseckone ABP-3 e o6cepearopuu I'opvroeckozo nedazo-

2uueckozo uncruryra. Ircnosuyus 18 munyr

9ty xomery OTKpHL1 29 fmexabpa 1969 r. [[sxom Bémmer
(I0AP). OB cmcTemMaTHYeCKH BefjleT IIOMCKH KOMeT Ha
HeCONBImOM 5-HIOAMOBOM TeJecKome. B JeHL OTKpHITHA
KOMeTa HaXOHWIachr B co3Besfum TyKana W OblIa JOBOJIb-
HO spKoi (8- 3Be3HOH BeJIWYHHEI), XOTSA M HE BUIUMOI
HEBOOPY:KeHHHIM rIia3oM. HKoMera pBuraizach K ceBepy
¥ dYepe3 MecdAl Iepemuia B co3Be3gue (DeHmEKcA.

Opbury xoMeTnl BéHHera paccydTal SMOHCKHUE acTpo-
HoM XoHpma. CoriacHo ero pacueraM, KOMeTa [BIUKETCH
IEePHeHAUKYISAPHO IUIOCKOCTA 3eMHOH opGurel. Ilepmre-
qmit oHa mpomura 20 mapra 1970 r., Gyaydm B 9TOT [eHB
BaBoe Ommxe kK Conmnmy, wem K 3emume. B 20-x gmciax
Mapra KoMeTa mnepeceKia HeGeCHHIH SKBAaTOp m cTaja
GHICTPO TNONHMMATECA K CEBEPHOMY IOJIOCY MHEpa.
B Mmapre — ampese SPKOCTh KOMETHI BO3pPOCIa HACTOIBKO,
49T0 ee CMOTIM HaOmOAaTh JKHUTEIH MHOTHX TOPOAOB
Hameil CTpaHEBL

Pepaxkmusa Gumarogapur akxagemmka AH  T'pysCCP
E. K. Xapamse (AGacrymanckas acTpodusmaeckas oG-
cepparopuas AH TI'pysCCP), HayYHOrO COTpyZHHUKA
A. M. 'BaxapeBa (UuctmtyT actpopusuxu AH TamxCCP),
a Taixe umrareneil sxypHana A. Ilopommua (TopbKwmii),
B. ®Oponosa (PeibmBck fApocnaBckoit obmactm), C. Alek-
caggpoBa (Pasamp), K. JlementeeBa (Crapas Pycca
Hosroposmckoiz o6Gmactm), JI. HKpyrmosa (Hammmmm),
. Aroturnesy (Hosouepkacck), B. Maxkmreny (Ilaymusit
JImrosckoit CCP), B. IlyukoBa (Bpasck BopommioBrpaj-
cxoit obmactm), O. KomsixamoBy (ct. Omammxa MocKoB-
ckoif oGmactm), npucaaBmux Gororpaduu WM OUMCAHAA
BH3YaJbHEIX HA0MIONeHNH KOMETHL.

®oto B. Kasanmesa n A. Ilopomura

Romera Bénnera 9 anpeasn 1970 2. Crunor cdeaan 6 Ps-
sanu nenodeunnol 3eprasvHol Kanmepoli «Craprsr  co
ceerocuavnbln obwexkTusom «leauoc-40». IOrcnosuyus
8 cexynd

®oto C. AnexcaHmposa
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M. H. BY I BI KO
yaen-Koppecnondenm AH CCCP

COBPEMEHHBIE
MPOBJIEMBI
KJIUMATOJIOT N

XoTs KNMMaTHYecKMe YCNOBMS Ha Hallel NNaHeTe MEHSIIOTCH, 3TH
H3MEHEHHS OTHOCHTENbHO MefneHHbl M OObIYHO HEBENMKM 3a MHTEp-
Banbl BPEMEHM, CPAaBHUMbIE C ANIMTENLHOCTLIO YENTOBEUECKOM YKM3HM.
MocreneHHo yenoBek, oBNageBas JOCTHIKEHUSIMHM COBPEMEHHBIX HayK,
pa3pelwiaer Te MHOrouMcneHHble Npobnembl, KOTopLle CTOST nepep
KIIMMaTONOrHel M O KOTOPLIX MAET pe4b B NyGNMKYEMOHN cTaTbe.

HABJ'HOAEHH?I 3A KIIMMATOM

Ha Bcex KoHTUHeHTax noctosHHO paboTator cBbie Ae-
CATU ThICAY KNMMATUMHECKUX CTAHL MKW U HECKONBKO
DECATKOB ThiCIY METEOPONOTrMYECKMX MNOCTOB.
Ha knMmaTtMyeckux cTaHUMsX exepHeBHO Habnwopalor 3a
TeMnepaTypor M BNAXKHOCTbIO BO3AYyXa, aTMOCHEpPHbIMK
ocapkamK, o6nayHoOCTLIO, BETPOM, MAAaBNEHWMEM M APYrMMKU
MeTeoponorMueckumu snemeHtamu. [lporpamma  cnyx6Bel
METEeOopONIOrMHecKux MNOCTOB 4acTo OrpPaHUUMBAETCS JSiMLb
HabnoaeHUsIMU 3a aTMOCHEPHLIMKU OCaAKAMM.

MocnenHue pecsatunetns obuwyyro Ha3eMHYlO MeTeoposio-
FUYECKYIO CMCTEMY [AOMONHAIOT MMPOBbLIE CETU a3 p O Nl o-
rPMYyeCKMX M AKTMHOMETPHMUECKMX CTAHUMN,

O6wuii eud cnyrnura «Kocnoc-122»
C YCTAHOBAEHHOU HA HeM MeTeopoao-
2uueckoli annaparypoi
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B asponoruueckyio ceTs BXOAMT OKONO ThICSYM  CTaHLMM,
Ha KOTOPLIX C MOMOLLLIO PaAMO30HAOB M ApPYrux npubo-
POB CnepsT 3a METEOPONIOTMYECKUM pPeXuMmom B csobop-
HoW atmocdepe Ao Bbicot 30—40 kM. AkTMHOMeTpHUueckas
ceTb TaKXKe BKAIOYAET OKOMO ThICAYM CTAHUMNA, PErucTpu-
pYIrOWMX CONHEYHYIO paaMaumio M ee npeobpasoBaHms.

Ans usyuenus knumatos Muposoro okeaHa B onpepge-
NIeHHBIX €ro panoHax MNOCTOSIHHO AEeNcTBYOT Kopabnwu
noroasbl MNockoneKy uucno cneuuansHbix Kopabnei no-
roabl CPaBHUTENbHO HEBENUKO, MEeTEOPONOrMyeckne Ha-
6ntofieHus NPoBOAATCS M Ha APYrux Kopabnsx.

Tenepb B knumatonoruyeckux pabortax wucnonbayroTCs
AaHHble HaBNIOAEHUIH C UCKYCCTBEHHbIX CNYTHUKOB 3eMNu —
cBefeHUs O pexxume OBNayHOCTH, PaAMALMOHHBLIX NOTOKAX
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Ha BLICOTAX ABMMEHMS CMNYTHUKOB M O HEKOTOPbIX MOKasa-
Tensax (PU3NUECKOTO COCTOSIHMA HMIKEenemalux cnoes ar-
mocdepsl.

Marepuansl MeTeoponoruueckux HabnopeHuH, Hako-
nieHHble NPUMEPHO 3a CToNeTHe, M CneuManbHble McCnefoBa-
HUS KJIMMAETOB NMPOLLNOro NO3BONMAM YCTAHOBMTbL, YTO KIU-
MaTMUeCKMe YCNOBMA Ha HalleW MNaHeTe MEHAITCS, HO 3TH
M3MEHEHUS] OTHOCUTENbHO MeANEeHHbl U OBBLIMHO HEBENMKHU
3a MHTepBasibl BPEMEHM, CPABHMMbIe C ANUTENLHOCTbIO Ye-
noBeyecKoi }u3Hu. [To3TOMY COBPEMEHHbIA KNMMAT MOXKHO
cuutate Bonee uAM MeHee MOCTOSHHbIM W COOTBETCTBYIO-
wum Hopmam (T. e. CTaHAAPTHLIM 3HA4YEHUsIM) meTeopono-
TMYECKMX 3SNEeMEHTOB ANs  PasfiMuHbiX reorpaduyeckmx
paroHosB.

3HayYeHMs TaKMX HOPM, @ TaKKe MoKasaTenu M3MeH4YMBO-
CTM MEeTEeOPONOrMyYeCcKMX >MEeMEHTOB OT roAa K roay npu-
BEAEHbl B KMAMMATMUYECKMX CMPABOYHMKAX M OTPaXKeHbl Ha
KNMMAaTMUECKUX KapTax.

KJIMMATBlI 3EMHOTO LUAPA

CoBpeMmeHHbIN KNMMAT Hallel nNaHeTsl oTIMUYaeTCs pes-
KO BbIP@)EHHOW TEPMMYECKOM 30HanbHocTbo. B Tponuue-
CKMX LUMPOTax TemnepaTtypa BO3AYXa Y 3€MHON MOBEPXHO-
CTM WM TMOBEPXHOCTHbIX BOJ OKeaHa OCTaeTcsi BbICOKOM
(8 cpegHem 25—30°) B TeueHue Bcero roga.

CyB6Tponuku u, ocoBeHHO, yMEepPEeHHble M BbICOKMe LUM-
POTbl XapaKTEPM3YIOTCS 3AMETHbIMKM W3MEHEHUSIMM TeMne-
patypbl BO3gyxa 3a roa; NpMYeM pasHOCTL TeMNepaTypsbi
3UMbl M NeTa YBENMYMBAETCS C YAANEHUEM OT OKeaHoB B
rny6b KOHTMHEHTOB.

B nonspHbix wupoTtax npu GONbLIKMX CE3OHHBLIX U3MEHe-
HUSIX TEMMEpPATYPbl BECb o4 MM HacTb rofa OHa He NOAHM-
MaeTcs Bbille Hyns.

CsefeHuss O KnMmaTax MpoOLINOro, KacalowMecs nepuo-
[OB BPEMEHU ANUTENbHOCTLIO AO COTEH NEeT, OCHOBAaHbI HA
pesynsTatax naneoreorpaguUeckux MCClenoBaHU|, B KOTO-
PbIX ANS onpepeneHus KIMMATUMYECKMX YCJIOBMM NPOLUAOro
MCNONb3YIOTCS CBEAEHUS O XMU3HEAREATENbHOCTU MMBOTHBIX
M pacTeHuid, rugponoruueckux npoueccax u 1. n. Ceepenus
O TemnepaTypHbIX YCNOBMAX B MPOLUMOM YyAaeTcs MONyuYuTh
M3 aHaNM3a M3O0TOMHOrO COCTAaBA OPraHUUECKWUX OCTATKOB.

DMAUPUUECKUMU MCCNIeaOBaHMSIMM  YCTAHOBMIEGHO, 4TO
KNMMAaTHUECKME YCNOBMS HA MPOTSIKEHWM NOCNEAHWX He-
CKONMbKMX COTEH MMINIMOHOB NET PE3KO OTNMYANUCL OT CO-
BpPeMeHHbIX. B TeueHue 3TOro BpeMeHM, 3a MCKNIOUEHHEM
OTHOCMTENLHO KOPOTKOrO UYETBEPTUUHOro nepuopa, pas-
HOCTb TemnepaTtyp MeXAy HU3KMMMU U BbICOKUMM LUMPOTaMM
6bina cpasHuTensHo Heeenuka, lpuuem, Temnepatypa B
Tponuyeckux wupoTtax 6bina 6nM3Ka K COBPEeMEHHOM, a
Temneparypa B YMEPEHHbIX M BbICOKMUX LUMPOTax — ropasgao
Bbllle HabnopaemMon B Halle Bpemsi.

Pa3BuTHe coBpeMeHHOro 3HauUMTENLHOrO KOHTPACTa TEM-
nepaTtyp Mexpay SKBATOPOM M NOMIOCAMM, MNO-BUAMMOMY,
Hadanocb okono 70 M/H. neT Ha3aj — B Hauane TPETUUYHOro
nepuopa. DTOT Mpouecc wen AOBONLHO MEANEHHO, M A0
Hayana uyeTBepPTMUHOro nepuopa (OKONO MMUNNMOHA NeT Ha-
3a/)) Pa3sHOCTb TEMNEPATYp MeXAY BbICOKMMM M HU3KMMM
wupoTamu 6bina BCe eule ropasfgo MeHblue CyLLEcTBYHO-
wen cenuac.

B uetBepTMuHOM nepuose TemnepaTypa B BbICOKMX LUM-
POTax pe3Ko CHM3WNACL B CBSI3M C MNOJSISIPHbIMM OJNleAeHe-
Husmu. OneseHenre, BO3HMKILIEE B CEBEPHOM MONyLIAPHHM,
nofBepranock 3Ha4YMTENbHLIM KONeBaHUsM: TO yBenuuusa-
N10Cb, AOCTMras YMEPEeHHbIX LWMPOT, TO OMAThL OTCTynano.
Mocneanee (Biopmckoe) HacTynnewue negHukos B Espa-
31K 3aKoHuunoce okono 10 Tbic. ner Hasap, nocne yero
MOCTOSIHHBIA NEAOBbIA NOKPOB B CEBEPHOM NONYLIAPUM CO-
xpaHuncs (Kpome rOpHbIX PaMOHOB) rnaeHbLIM oBpasom B
CesepHom JlefoBUTOM OKeaHe M Ha OCTPOBAX B BLICOKMX
wuporTax.

Knumar meHsincs M B TeueHue nepuosa, OCBELLEHHOro
AaHHBLIMU MHCTPYMEHTaNLHbIX HabnoaeHui, npuuem B nep-

BOM MONOBMHE HALUEro BeKa OTMeYanoch noTtensieHue, Ko-
Topoe 6bino ocobernHo 3ametHo B 20—30-e roast. B 40-x
rogax 3To NOTENnSIeHUEe CMEHUIOCH MOXONIOAAHHEM.

TEMJIOBOM BAJTAHC 3EMJIM

OpHa 13 ocHOBHBIX Npobnem KAMMATONOIMM 3aKNouvaeT-
cs B OBBbSCHEHWM 3aKOHOMEPHOCTEN (POPMMUPOBaHMA (reHe-
3KUCa) COBPEMEHHOrO KNMMaTa 3eMNiM U KNMMATHUECKHUX YyC-
noeui npowmnoro. [lns 3Ton uenu uccnepyercs TEnnoBoOM
6anaHc 3emnu, xapaktepusyowmuin npeobpasoBaHus con-
HEYHOM dHEepruuM Ha 3eMHO MOBEPXHOCTM M B aTmocdepe.

B racTosiee BpemMs M3BECTHO, UTO 3€MHast NOBEPXHOCTh,
NOr/owaoLLas OCHOBHYIO AONIO COJIHEUYHOM paauauuu, sB-
NnAeTcs rnaBHbIM MCTOYHWMKOM Tenna pns atmocdepsl. bna-
rogaps OTHocuTensHo Bonbliok Npo3padyHocTu atmocdepst
ONsl KOPOTKOBOMHOBOW pPaAMalMM, MO CPABHEHHWIO C AMMH-
HOBOJNIHOBbLIM TEMJIOBLIM M3MyYEHMEM, PAaAMALMOHHBIMN
6anaHc 3eMHO% NOBepXHOCTH (pasHocTs norno-
LEHHOM KOPOTKOBONHOBOM pagMauMu u 3 deKTMBHOrO
ANWHHOBOJIHOBOrO M3NydeHWs) ans 3emMNu B LEeNnoMm
nonoxuteneH. PagumaumoHubii 6anatHc atMmo-
chepbl oTpMULATENEH U YMCNIEHHO paBeH pa-
AMauMOHHOMY BanaHcy 3€ MHOMK NOBEepPXHO-
ctu.Takumobpasom paanmaumonHbsinbananc
3emMnu, KOTOPbLIKH COOTBETCTBYET CYMMe P a-
OMAaLMOHHBLIX BanaHcoes 3EGMHOMW MNOBEPXHO-
CTM M atTmocdepsbl, paBeH HYnw, lNockonbky no-
rnouieHue COMHEYHOM paaMauMu B atmocdepe MeHblue
notepu Tenna u3 armocdepbl B MUMPOBOE MNPOCTPAHCTBO
ANUMHHOBOMHOBLIM M3NyYEHMEM, TO Pacxos PasHauMOHHOro
Tenna BOCMOJHSETCS NMPUTOKOM Tersia OT 3€MHOM NOBEPXHO-
ctm B cdopme TypbyneHTHoro TennoobmeHa, a TaKKe
BCNeACTBMe KOHOEHCauuu BOASHOro napa B armocdepe.
Tak Kak cymmapHas BenuuMHA KOHAEHCAUuMu BO BCeW ar-
moccepe paBHa KONMYECTBY BbINAfalOLMX OCAAKOB M Be-
NUUMHE UCNAPEeHMsi C 3EMHOW MOBEPXHOCTH, TO NPHUXO A4
KOHALEeHCAULMOHHOro Tenna B artmocdepy
YUMCNEeHHO paBeH 3aTpaTe Tenna Ha Mcnape-
Hue c NoBepXHOCTH 3emMnu

HekoTtopas 4acTe 3HEprum CONHEYHOM paaMalumu 3artpa-
uMBaeTCS Ha NopaepKaHue obLLer LMPKYNsuuM atmocde-
pbl M Ha Apyrue atmocdepHble Npouecchl, OfHAKO 3Ta
yacTb HE3HauuTenbHa MO CPABHEHMIO C OCHOBHbIMM COCTaB-
naowmMmMK Tennosoro Hanawuca.

XoTs 3Heprus, pacxoayemas ANs NOAAEPIKAHWUA LUPKY-
nauum B atmocdepe u rugpocdepe, OTHOCUTENBHO HEBENU-
Ka, UMPKYNsSLMOHHble MPOLECcChl OKa3blBalOT OrpoMHoe
BAMSHME Ha Tennosol HanaHc oTpenbHbIX PaioHOB 3emnu,
nepepacnpepenss 6ofbluMe KONUUECTBA IHEPrMM  MEXAY
3Tummu paroHamu, OcoberHo Bonblioe 3HaYeHue gns reHe-
3Uca KNMMAaTa MMeeT MNEePeHOoC Tenna BO3AYLWHLIMKM U MOp-
CKMMM TEUEHWUSMM B MEPMAMOHANILHOM HAaMpasfieHWH OT
HU3KMX WKUPOT K BBICOKMM,

PaanaumoHHbit BanaHc cUCTeMbl «3eMns — atmocde-
pa», PaBHbId HYMO AN BCEH 3E€MNIM, B HM3KWX LUMPOTax
nono)uTeneH, a B BblcOkux — oTpuuateneH. CooreercT-
BylOWME I3TOMY M3BBLITOK U HEAOCTATOK SHEPrMU KOMMEHCH-
pyloTCs nepeHocamu Tenna B atmocdepe u ruapocdepe,
KOTOPbIE YMEHLLIAIOT KOHTPACThI TEMNEPATYP MEXAY BbICO-
KMMM M HU3KMMM LWIMPOTaMU. 3HauMTENbHOE BAMSHUE H3
KNMMAT YMEPEHHbIX W BbICOKMX LUMPOT OKAa3blBAET TaKe
nepeHoc Tenna BO3AYWHbLIMU TEYEHUSIMW B XONOAHOe Bpe-
M5 TORA C OKEaHOB Ha KOHTUHEHTBLI, @ B Ternsoe BpemMs — ¢
KOHTMHEHTOB HA OKeaHsbl.

Tennosoi 6anaHc 3emnu CyULeCTBEHHO 3aBMCUT OT MC-
napeHus u KOHAEHCAuMM, T. e. oT Bnaroobopota B armo-
cepe. Lukn snarooboporta BknouaeT ucnapeHue ¢ okea-
HOB M CylM, NepeHoc BOASHOro napa B artmocdepe, ero
KOHAEHCALMIO, BbiNaAeHHe 0CafKoB M (POPMHUPOBaHHE peu-
HOoro cToka. KonmuecTBeHHble faHHble O PasfiMuHbix op-
Max NpMXof[a M PacxoAa BOAbl COCTaBNAIOT BoAHble Banaw-
Cbl CYWM, BOJOEMOB M atmocepsl.
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Boxpye rancdozo sdanus ob6pasyeTca 30Ha, 2de pes3ko us-
MEHAIOTCH IAEMENTHL KAUMATA: TEMNEparypa U 6AaXHOCTb
6038yza, cKOpOCTb U HAnNpasaerue 6erpa u T. 9. Ilo-an-
2auliCKU TaAKYO 30HY HA3bLEAIOT «climatological shvea,th»,
no-pyccku, 30HOU MUKDOKAUMATULECKOZ0 eogdelicTeusn
30anus. B aroil some eerep MenseT CKOPOCTb U Hanpae-
aenue. Temneparypa 6030yza y nodeeTpenHOll CTOPOHLL
Pacada, o6pawennoii & Coanyy, moxer GblT IHLALUTEALHO
evluue TeMMEeparypl OKPYHaAUye20 npoCTPAHCTER (a).
Ocno8nas yeab CTPOUTEAbHOL KAUMATOAOZUL — YHECTD
enewnue raumaruveckue @akroptl npu co3daHul KOH-
CTPYEYUL Jdeuauya, 6 Koropom Oosdcen GuiTb xomgopr-
noli murporaumar (6). Bricokue eopodckue sdanud, us-
AYUAL NOAOWEHHYIO WML COAHeuHylo paduayuio, noebl-
WaiT TeMnepaTypy okpyaatoue20 60sdyza (¢)
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Ecnm ons Bcero 3eMHOro LIapa KOMMYeCTBO OCaAKos
PaBHO CYMMapHOMY MCMapeHMIo C CYLUM M OKeaHos, To B
OTAENbHLIX FeorpatMyeckMx pPaWoHax MCMapeHue 3HauM-
TenbHO OTNMUAeTCsi OT ocaaKos. [lpu 3Tom McnapeHue c
CyWwy oBLINHO MeHblue CYMMbl OCaAKOB: OCafKM, BbINAaAaro-
WMe Ha Cylly, 4acTMYHO (POPMHPYIOTCS M3 BOAHOrO napa,
NMepeHeceHHOro BO3AYWIHLIMM TEUEHUSAMM C MNOBEPXHOCTH
OKeaHoB,

B HacTosliee Bpems CYULeCTBYIOT MUPOBbiE KapTbl BCeX
OCHOBHbIX COCTaBASIOLLMX TEMNOBOro u BoaHoro Ganawcos
3eMHO/ NMOBEPXHOCTH M aTMOCKEPH!, MO KOTOPLIM MOXHO
CynMTb O mpoueccax npeobpasoBaHMs CONHEUYHON IHepruu
B Macirabax semHoro wapa.

TEOPUA KIIMMATA

[nasHas uen, obliell Teopuu KIMMaTa — onpegeneHue
SNEeMEHTOB K/IMMAata MeTofOM (M3MUECKON [AeAyKUuMM Ha
OCHOBE YyueTa BHEWHWX KiMmaTtoobpasylowmx aKTopos
(pagMaums, npuxogswias K 3eMHOM aTmocdepe, cTpoeHue
3EMHOMN MOBEPXHOCTH, (U3IMUECKHMIH M XMMMHUECKMHK CcocTas
aTmocdepsl 1 ruapocdepst).

Tenepb HayuyHas 6asa gns pabor no Teopuu KAumata
3HauMTensHo paclumpunace, B uccneposaHusx ucnonbsyloT-
Csl peLueHus YpaBHeHWH r’MAPOAUMHAMMKM aTMOCHEpPb! U rua-
pocgepbl ¢ yYeTOM COBPEMEHHbIX NPeACTaBIEHUH O BAUS-
HUM HA METEOPONOrMYEecKMii PEXUM PafMaLMOHHOro nepe-
Hoca Tenna u ¢pasoBbix npeobpasoBaHui Boabl. Bce 3tn
CNnoOXKHble pacuyeTbl MPOU3BOAST Ha 6bICTPOAEHCTBYHOWMX
3NEKTPOHHbLIX BbIUMCITMTENbLHBIX MalLMHAaX.

B nocnegHux paborax no TeOpuM KAMMATa pPacHeTHbIM
nyTem HalifgeHbl pacnpeaeneHus TEMNepatypbl BO3AYXa,
AaBNEHUs, BETPA, OCAAKOB, UCrapeHus, TYpbyneHTHOro Ten-
noobMeHa 3eMHONH NOBEPXHOCTH € atMocdepoil u APYrux
3/1eMEHTOB KNMMAaTa, KOTopble B psife Clyyaes YAOBReTBO-
PUTENLHO COrNacyoTCa € AaHHbIMU HabnoaeHun,

CylL,eCTBEHHOM 4YEepTON COBPEMEHHON TEOPUM Knumara
ABNSETCS MPUHUMNMANLHAA BO3MOMHOCTL paccuutaTth He
TONLKO CpefHMEe XaPaKTePUCTMKM NOKasaTenei Meteopono-
TMYECKOTO PEXKUMA, HO M UX U3MEHUMBOCTL BO BPEMEHHU.

XoTs rpomagHble TPYAHOCTH, CBsi3aHHble ¢ pa3paboTKoM
NOSIHOM TEOPHUM KNMMATA, K HACTOSILLEMY BPEMeHu npeoao-
fleHbl TONBKO YacTMUHO, clegyeT MpU3HAaTh, UTO ceifuac
MMEIOTCS peanibHble MNEPCrneKTUBLI ANl MNOCTPOSHMS TaKoM
TEOPUU B CpaBHUTENbHo 6nuskom Bygyluem.

MUccnepoBanus tennosoro 6anaHca 3emnu U npumeHeHue
METO[0B TEOPUM KNMMATa PACKPLIBAIOT NPUUUHBI M3IMEHe-
HMM KIMMAaTa B COBPEMEHHYIO 3MOXY M B reoNOrMUecKOM
npownom. YcTaHOBMEHO, UTO COBPEMEHHble KonebaHus
KNMMaTta BO MHOFOM 3aBMCAT OT HecTabunbHOM npo3padHo-
cTM aTMocepbl. M3MeHeHHe KIMMATa B UETBEPTUUHOE Bpe-
Msl, CBsI3aHHOE C PAasBMUTMEM KPYMNHBLIX ONleAeHEeHuM, sBAs-
eTcs pesynbTatom obuied HEeyCTOMYMBOCTM KIMMAaTMUECKMX
YCNoBuiA 3TOM 3noxu. Toraa manble U3MEHEHUs KNMMaToob-
pasytouwux GakTopos, Hanpumep KonebaHus NPoO3pavHoOCTH
atMocepbl, MOFM NPUBECTM K  3HAUMTENbHLIM W3MEHe-
HUSIM B TepMHMUYECKOM pexume 3emnu. PaBHomepHo-Tennbii
KAMMAaT, CYLLEeCTBOBAaBLUMIA Ha BCex lumMpoTtax B Gonee paH-
HUE 3MOXM, Mo-BMAMMOMY, OBbsicHancs 6Gonee csobopgHoM
UMPKYNALMed OKeaHUUYECKMX BOA MEMAY BbICOKMMM M HM3-
KUMMU LUMPOTaMK B AOYETBEPTUUHOE BPEMS.

YENOBEK U KIIMMAT

B HacTosiwlee Bpems Ha KNMMaTMUECKME YCNOBMUS Haum-
HAeT OKa3biBaTh BAMSHME [ESTENbHOCTL YENOBEeKa, npuuem
37O BAMsHME BbICTPO ycunuBaercs.

SHeprus, BhipabartsiBaemas B Haubonee pasBUTLIX NPoO-
MBILUIEHHBIX PaloOHaX, yKe He SBASeTCA Manok BeAUUMHOM
110 CPAaBHEHMIO C NpuxoAsallel CoNHevHoMr 3Hepruen, Knu-



MaTHUECKME YCNOBMS MOTYT TaK)Ke M3MEHNATbCS M3-3a BbICT-
poro pocra 3arps3HeHus atmocdepsl NbiNblo MHAYCTPUANb-
HOTO MPOMCXOMAEHUS W B CBS3U C YBESIMHEHWEM KOHLEHT-
pauMM  YrneKucnoTbl, rocTynaiolied B atmoccdepy npu
CXKMUraHuW yras, HedTM M pPYrux BMAOB TONNMBA,

MpocTble pacueTtbl MOKasbIBAIOT, YTO B pe3ynbrare Aasb-
HeMlero pocTa NPOM3BOACTBA HEPrUM KNMMATUUECKue YC-
NOBUS Ha BCel nnaHeTe [OMKHbI CYWeCTBEHHO M3MEHMTLCS
He no3axe uem uepes 100—200 net. Becbma BeposTHO, uTO
3HAUUTENLHO paHbllie 3TOro CPOKAa OCYLLECTBSTCA KPYnHble
NMpoeKTbl BO3AENCTBMS HA KNMMMAT, KoTopble yxe obcymaaoT-
Cs B HAyuyHOM nuTepartype.

Knumatuueckue ycnoeus okasbisaloT rnybokoe m 4acto
onpegensiouee BNUAHUE HA MHOIMe NPUPOAHLIE npouec-
Cbl, @ TAaKKe HA XM3Hb M AEATENbHOCTL YenoseKa, DTo
BIMSHUE M3YUAIOT WM KIIMMATONOrM, U CreLManucTbl CMex-
HbIX avcumnnuH, B cBsisu ¢ aTMM BO3HMKNKM ocobble paspe-
Nbl HayYKM O KAuMMaTte: BUMOKNMMATONOrUs PaCTEHMUMH, XKUBOT-
HbIX M YenoBeKa, MeAMLMHCKas, KypopTHas, CelbCKOXO35M1-
CTBEHHAas, MOYBEHHAaN, CTPOMUTENbHAA KAMMATONOrus.

UccneposaHusm BAMSHUA KIUMATMUECKUX (hAKTOPOB Ha
pasnuuHLie NpUpoAHble npoueccsl yaensetcs BHonbloe
BHMMaHMe npu paspaboTke MHOrux obuimx npobnem ¢usu-
4YECKOM reorpaduu, CBA3AHHBLIX C M3yUEHUEM CTPYKTYPbl M
pa3BuTUs reorpaduueckoin cpepbl.

3A0AYUN KIIMMATONOIUU

CywecTByiolas cuctema MeTeoponoruueckux Habnoge-
HUM BO MHOMMX OTHOLIEHUsX HecoseplueHHa, OHa He obec-
neuuBaeT noJflydeHus [OCTATOYHO FeTanbHblX CBEAEHMN O
KIMMATMUECKOM PeXMMe Hap oKeaHaMy M nOoAPOBGHbLIX AaH-
HbIX O METEOPOMOrMUYECKUX YCNOBUSX B CPEAHUX M BbICOKMX
cnosx atmocdepsl. [Mo3ToMy ans usyyeHus Knumarta cylue-
CTBEHHO fanbHellwee pasBuTHMe obLLEN CUCTEMbl MeTeopo-
norudeckux HabniopeHui, KoTopas [OMKHA BKIOYaTL AO-
nonHuTeNbHble CPeAcTBa AN MOPCKMX MeTeoponorude-
ckux HabniopeHuii (Bylikosble cTaHuuW, Kopabnu noropgsi)
M lWMpe Mcnonb3oBaTe HabnoAeHMs Ha  MCKYCCTBEHHbBIX
cnytHukax 3emnn. Heobxogumo TakKe paclumpaTe Npo-
rpaMmMmy HabniofeHui Ha Ha3eMHbIX MEeTEOPONIOTHUYECKMUX,
SKTMHOMETPHUYECKHUX M a3PONIOrMUECKUX CTaHLMUSIX,

Mporpamma aKTMHOMETPHUYECKUX HabnoaeHui [OMKHA
PacWMpPUTL «CNMCOK» HabNoAaeMbIX 3INEMEHTOB PaAMALMOH-
Horo u Tennosoro HanaHcoe 3emHol noeepxHoctu. Hapsaay
C 3TUM, BAXHOE 3HauYeHMe MMeeT YCOBEPLUEHCTBOBaHWE M
6onee WMPOKOe NPUMEHEHUE aspPONOrMUECKUX METOAO0B U3-
MepeHMsi NOTOKOB pajuaumu B atmoccepe.

Bce nepeuuncneHHoe cocTtaBnseTt cofepxaHue Ne pBoO M
3ajadu uccnepoBaHuii Kaumara,

Bropas sapgaua saknouaercs B PeKOHCTPYKUMU CY-
wecTeyowWwei cuctembl o6paboTku, XxpaHeHMs U pacnpoct-
paHeHus cBefeHMM O KIIMMATMHECKOM pPEeXUMe.

Ob6bem MaTepuanoe Mmerteoponorvueckux HabniogeHu,
MCNONb3YEeMbIX B KIMMATONIOFUM, BECbMA BEJIMK U UpEe3Bbl-
yaiiHo 6bictpo pacrtet. [puBegem oauMH NpUMep, MAMOCT-
pupylowmi 3Ty TeHaeHuuto. Ecnu nepeoe uspgaHme knuma-
Tuueckoro cnpasounuka CCCP B8 30-x ropax BbIlWNO B ABYX
Tomax, stopoe (40-e rogbl) Brkaouano 35 Tomos, To TpeTtse
uspnanue (60-e rogel) coctasnsnu yxe 170 tomos. OgHako B
3TM M3[aHMA BOLUMA TONMLKO Manas 4acTb MaTepuanoe o
KNMMaTHMYECKOM PEIMME, XPEHSALLMXCA B apXMBAX METeopo-
NOFMUECKMX YUpEXAEHUH.

OueBnaHo, uTo ANs nepepaboTku M pacnpocTpaHeHus
cTonb OBWMPHON MHOPMaLMU HEOBXOAUMMO NpPUMEHeHHe
COBPEMEHHbIX BLICTPOAEHCTBYIOWMX  BLIYUCIUTENBHLIX Ma-
LWMH M KOMNaKTHbIX CPEACTB XpPaHeHUs matepuanos Habnio-
LeHuM,

TpeTbsa 3apaya KNMMATUHECKUX MCCNEROBaHMUI CBS-
3aHa C M3y4yeHWeM MPOCTPAHCTBEHHO-BPEMEHHOMN CTPYKTYpPbl

Yecnoeusn ausnu uenoseka 6cezda 3asuceau 0T KEAUMATA,
U OH YuUTHLEAA €20, DYK0B0ACTEYACL MH0208EKO8BLM ONbL-
Tom. Ilpo6aema onTumMasbHO20 MUKEPOEAUMATE PEULALACD
OueHd nMPOCTO € TPONUKAT — OTEPLITAS Zuicuna (6epr-
Huil pucynor). Jedanas zTumuUHA ICKUMOCOS — l2ay —
TOXNE pewasa 3Ty npobaemy, TAK KAK TOPOULO COTPAHALG
rTenao (pucynok 6 yewnrpe). Tenepv 60 ecem mupe uc-
noavayrores Pacaduvt us crekaa. Onu cosdawr Kom@opr-
KB KAUMAGT u 6 cospemennblr gdanusr CToKzoabMA HA
59° c. w., u 6 Bpasuauu — na 15° 10. w. (HUIACHUT CHUMOK)

nonen MeTeopOoJiIorM4ecKux 3J1eMeHTOB. anMeHeHMe co-
BPEMEHHEIX CTaTUCTUYECKMX MEeTOAO0B OTKpbIBaeT LWMPOKKue
BO3MOXHOCTH AN U3YUYEHUS 3aK0HomepHoc1'ei'1 U3SMEHEHUs
3/IEMEHTOB Knumarta B MPOCTPAHCTBE WU BPEMEHMH, Takue
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uccnepoBaHus umeloT Bonbluoe 3HaueHWe AN TOYHOM MH-
TeprnperauuMM martepuanos HabniogeHuM, nonyvyaembix Ha
CeTH MeTeopOoNnorMueckux CTaHuui, ans obocHOBaHus on-
TUManbHbIX CUCTEM METEOPONOrMuecknx HabnoaeHun u ans
sbisiCHEHMA OBLMX 3aKOHOMEPHOCTEeH MEeTEeoPOSIOrMYecKoro
pexunma.

YUeTtBepTas 3afa4a KIMMaTHIECKUX UCCNEAOBAHUMN
BKNtouaeT pa3paboTky HacTHbIX Npobnem Teopuu KNMMarTa,
MCRONb3YIOWYIO, HAPSAAY C TEOPETUUECKUMU METORAMMU PDH-
3MKKU aTMOCHIEepPbl, MaTePHanbl 3KCNEPUMEHTaNbHbIX Hccneno-
saHui, K umcny takux npobnem oTHOCSATCA: M3yueHue pa-
AMALMOHHOIO peXxuma aTtmocdeps!, TersIoBoro u BOAHOre
6anaHcoB 3eMHOM MOBEPXHOCTU M aTMOCdepPbl, LUPKYNALMUM
8 atmocdepe M ruapoctepe u apyrme npobnemsi.

B npouecce pewehnuss 3Tux npobnem pomKHsl 6biTh
YTOUHEHbI, a8 YaCTUYHO MOCTPOEHbl 38HOBO MWPOBblE KapTbl
BCEX 3/IEMEHTOB K/MMAaTa, XaPaKTepPU3YIOWMX 3Hepretuye-
CKMM peXMM aTmocdepbl M ruapocdepsl.

Uccneposanus 3toro HanpasiieHMs [alOT LWMPOKKME BO3-
MOMHOCTH [ANsl OBbICHEHUS 3aKOHOMEPHOCTEH (OPMHUPO-
BaHMSI KNMMATa B [PAas3fiMuHbix reorpacgMueckux panoHax.
PasBuTue Takux uccnepoBaHMit  3HauuTensHo obneruaert
pa3paboTky NS TOMN 3a/a4m COBPEMEHHON KiMMaTono-
UK, Lenblo KOTOPOM sBnseTcs noctpoeHue obuiei Teopum
KNMMaTa, BKNIOYAIOWENH KOPPEKTHbIA yuyeT Bcex popm 06-
MeHa Bel,ecTBa, SHEPruM M KONMUECTBA ABMIKEHUS B aTMO-
chepe u rugpoccdepe, BIAMSAIOWMX HA KIMMATMUYECKHUE YC-
nosus. B pesynbrate pa3pabortku TAKOM TEOPUM [OMKHO
6bITe MonydeHo usnueckoe o0b6BLACHEHUE OCHOBHbLIX OCO-
6eHHOCTEN COBPEMEHHOTO KIMMAaTMUECKOTO pPEeXMMa Kak
ANS ero cpeaHux nokasatenewl, Tak M AN  M3MEHUMUBOCTH
SNEeMEeHTOB KnumarTa.

CospaHue obwieit Teopum Knumarta oTkpoer bonsluue
nepcneKkTuebl AN  YCOBEPLUEHCTBOBAHMS  [ONIFOCPOYUYHbIX
NPOTHO30B MOTOAbLI M ANs PelWeHWss MHOTUX APYFrUX 3apau,
MMeIoLMX CYLLeCTBEHHOe HayyHOe M MpaKTMYecKoe 3Hauye-
Hue,

Wectas 3apaya—unccnenosaHme Meso- U MMKpPO-
KNMMaTHYECKMX 0COBEHHOCTEH MEeTEeopPONOrMHEeCKOro pPeu-
Ma, CBA3aHHbIX C HEOAHOPOAHOCTLIO CTPOEHUS 3EeMHON no-
sepxHocTH. [lo HegpaBHero BpemeHu Takue ocobeHHoOCTH
U3Y4anuCb B OCHOBHOM 3KCMEPUMEHTaNbHbLIMKM METOAAMM.
B nocnepHue rogbl BCe LuMpe Pa3BMBAIOTCH TeOpeTHHecKue

TEMNOBOH BANAHC TENTA YENOBERA
R+M=LE+P

R — paduayuonnsiu danawr
nobeprrocmu mena
LE-dampama menng Ha
ucnapenue
— mypdynenmusii: menno-
abmeH nobepxrocmy me-
A8 ¢ ammoc@pepod
M—mennonpodyxyun mena

Merod renaosozo Gaaanca nosgoaser pewurs, 0dny us
OCHOBHBLYL 3a0a% OUOKAUMATOLO2UL — DATb 06BEETUBHYN),
KOAUUECTEERHYIO OYCHKY BAUAHUA KAUMATUYCCKUT YCAO-
86Ul HA TENA060E COCTOAHUE Yea08eKa
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MCCNenoBaHUS ME30- M MMKPOKAMMAT3, OCHOBaHHble Ha
pacyetax TPaHCOPMALMK BO3AYLIHbIX MACC, U3YUEHMUM Ten-
nosoro 6anaHca 3€MHON MOBEPXHOCTM WM APYIMX MeTopdax.

MpumeHeHne Teopetuueckux metopos (Hapsigy ¢ 0606-
LWeHWEM 3KCMEePUMEHTanbHLIX MaTepuanos) nossonser
CTPOUTb feTanbHble KAMMAaTHUYECKME KapTbl W MONYHWTb AaH-
Hble 06 OCOBEHHOCTAX METEOPONIOrMUECKOro peXmma ans
cpaBHMUTeNbHO HeBonbluMx TEPPHUTOPUM, uTo umeeT 6Gornb-
Woe 3HaueHWe AN HAPOAHOro Xo3sicTaa.

CepbMmasn 3apgaya cBs3aHa € UCCNENOBAHMEM BIMS-
HMA KIIMMATa Ha pasfunudHble NpuMpoaHble NpoLecChbl — rug-
ponoruuyeckue, nouBeHHble, reomopdonoruyeckue, reobo-
TaHu4eckue, 3ooreorpaduueckue u apyrue. Takue wuccne-
[OBaHUA 3aHMMalOT Bce 64nbliee MecTo B UMKAe
ecTecTBeHHbIX HayK. [lns wux BbINONHEHMs OPraHU3yioTCA
OBLWKMPHbIE 3KCMEPUMEHTaNbHble MCCNEAO0BAHMA KaK Ha cTa-
LMOHapax, Tak W B dKcneamuLMOoHHbIx pabotax. Mpumenstotcs
TeopeTuyeckue MeToabl (PU3MKKM atmochepsbl, BUOoDU3MKK
M APYrMX (DU3MYECKMX HayK, 4TO CnocoBCTBYeT NOBbILEHUIO
HAYYHOrO YPOBHS YKAa3aHHbIX MCCNenoBaHMU M OTKpbiBaeT
WKPOKKE MNepcrneKkTuBbl AN U3YyUYeHUs (PU3MUEeCKOoro mexa-
HUM3Ma B3aMMOLENCTBUS KIMMATa C PAa3JIMYHbIMKM NpUPOa-
HbIMKM Npoueccamm,

BocbMasn 3apaya—usyyeHue KIMMATOB MPOLLNO-
ro. Cioga BXoasT 3mMnupUueckue paboTbl Mo MNaneoknuma-
TONOTMUM M UCCNE[OBAHMUS FEHE3UCa KIAMMATUUECKUX YCNOBMWHA
Pa3snMuYHBLIX 3MOX, OCHOBaHHbIE HA METOAAaX TEOPHM KiMMaTa.
B 3TUX MCCNefoOBaHUSX MCNONbL3YIOTCS MaTepHansi U MeToabl
Cambix pasHbIx HayuHbIX AMCLMMAWH — MCTOPUUECKONH Freono-
ruu, naneoreorpacduu, naneoHtonorum u aApyrux, Cnepyet
oTMeTHTs Bonbluoe 3HAYEHWE OPraHM3aLMM KOMMSIEKCHbIX
pabor no npobneme M3IMEHEHMs KAMMATA NPW Y4yacTuu B
HUX chneuuanucToe pasnuuyHoro npocduns. PaboTter 3Toro
HanpasneHus 6yayr umetb Bonblwoe 3HavyeHue ANs npo-
rpecca Hayk o npownom 3eMnu, B 33[a4M KOTOPbIX BXOAUT
M3yYeHMe MMHEepaNbHbIX PecypcoB Hallei nnaHeTsl.

DessaTasn 3apaua BKIOYAET UCCNEAOBAHUA BAUAHUS
KNMMmaTta Ha pgesTenbHocTs venoseka, PaboTel no npuknag-
HOM KAMMaTtonoruu nossonstor obecrneunts MeTeoponoru-
YECKMMM MaTepMarnamu CceNbCKoe XO3SMCTBO, TPAaHCnoprT,
NPOMBILLNEHHOCTL, CTPOMUTENLCTBO, CBS3b. B npuknagHon
Kaumatonoruu pAns obpaboTku MaTtepuanos MeTeoponoru-
Yeckux HabnogeHuH UCnoNb3yeTcs COBPEMEHHas TeXHMKa;
BbIMONHSAIOTCSI KOMMNJIEKCHbIE UCCNEefOBaHUSI BUSHUA MeTeo-
ponoruyeckux HaKTOPOB Ha pPas3fiMyHblie NPOU3BOACTBEHHbLIE
npoueccel, B Hactosiwee epems B GonbluHcTBe obnacted
NPUKNAAHOM KNMMATONOrMM TaKue KOMMNEKCHble uccnepo-
BaHWUsl TOMbKO HAYMHAKOTCH.

K »Tol ke npobneme OTHOCHTCS M3yuyeHue BAUSHUA
KNMMaTa Ha XU3He[eaTeNbHOCTb M 340POBbe 4YernosBeka, Ta-
Kue UCCNenoBaHus MPOBOAATCS B OUMOKAMMATONOrMM uyeno-
BEKa, MeAULMHCKONW M KYPOPTHOM knumartonoruu. [pu 6one-
LUOW NPAKTMYECKOW BAaXKHOCTM YKasaHHOM npobnemsi oHa
[onroe Bpems Haxoaunach B HebnaronpusTHOM nonoke-
HMM, TaK Kak paboTbl MEAMKOB M KNUMaTonoros Buinu mano
cBa3aHbl mexay cobon.

fecsatan 3apaua 3aKNOYaETC B M3YUYEHMM BIMSA-
HUS AesTeNnLHOCTH YenoBeKa Ha kaumat. OTMeueHHas Bbilwe
BEPOSATHOCTL 3HAUMTENbHLIX U3MEHEHMM KNIMMaTa Nofg BAMSA-
HUEM MPOMLILNEHHOCTH B CPaBHMTENbHO 6nuskom Byay-
wem 3aCTaBNseT u3yuyaTs 3TM M3MeHeHus, uToBbl cBOEeBpe-
MEHHO MX YyuecTb. 3aeCb BaXKHbl METOALI TEOPHM KNMMaTa.
MMEeHHO OHM NO3BONAIOT KOMMYECTBEHHO onpefensTs W3-
MEHEHMS KnuMaTa, NPoMCXOasLMe NPU M3MEHEHUAX BHELL-
HUX Knumatoobpasyrownx HaKTOpoB.

B nepBble rogbl cBOEro cCyLleCTBOBAHMS KAUMAETONOrMs
6bina B 3HAUMTENLHON MEPEe SMMUPUUECKON U ONMCATENsHOM
Aucunnnunon, CeropHs 31a obnacte 3HaHui ucnonbsyer
BOCTUMEHMUS TOUHLIX HayK.



M.C.dpPOJOB

ranjudam huauro-mamemamu-
UECKUL HAYK

Yro rtakoe 3Be3ianl tHma & Illura?

MepemeHHocTb 6necka 38e3q Tvna § LLiuTa BbI3BaHA MX pagHanbHbIMM
nynbcauuamy. Yro obliero u uro oTnmMuaer 3TM 3Be3fbl OT APYrMX
NYyNbCHPYIOLMX NepeMeHHbIX!

B «Obwem Katanore nepemMeHHbix 3se3n» cobpaHbl cBe-
peHWs O Cambix Pa3HOOOpPAasHbIX NEepPeMeHHbIX 3Be3gax.
OpHako B nepeom uapnaHuu 3toro kartanora (1948 r.) mel
He Hampem 3se3sp Turna O Wuta. DTo M HeyausuTensHo,
Benb nepemeHHbim Tuna O Wuta «ucnonHunocs» 8 1970 r.
scero 13 ner.

B 1957 r. usBecTHbIt aHrauickuin actpoHom O. SrreH
obHapy»un nepemeHHble 3Be3abl CNEKTPanLHoro kKnacca
F ¢ xopotkumu nepuogsamu (MeHswe 0,2 CyToK) M mManbimu
aMNAMTYAaMM  M3MeHeHusi Brecka (yalle coTele f[onM
38e3/HOM BenWuMHbl). TakMx 3Be3g OKAa3anoch BCEro nNsTh:
DQ Uedes, CC Anugpomeas), O Lenscpuna, p Kopmei #
8 Wura. Mo npeanoxeHuo drreHa OHM 6binu HasBaHbl N e-
pemeHHbIMMu 3Bezpgamu tTuna OLWiuta Hoswim
KNacC nepemeHHbIX 3Be3f BCKOPe MONy4Yun npasa rpax-
[aHCTBa BO BTOPOM wu3fanum «Obuwero katanora nepemex-
Hbix 3Be3g» (1958 r.).

MHTepecHo, uto po 1966 r. 6binu M3BECTHLI NULIL Te e
NATE «KNACCUUYECKMX» NPeACTaBUTENed 3TUX NepeMeHHbIX
3se3n. BnonHe MOXHO 6bINO0 YCOMHUTLCS B CYLLECTBOBaHMM
HOBOro knacca nepemeHHbix. OpHako ¢ 1966 r. cutyauus
Pe3KO U3MeHMnach: 3a YeTblpe rofa OTKPbINM HECKONbKO
[EeCATKOB TakMX 38€34.

[MoueMy >xke paHsblie He OTKPbIBANM MNEPEeMEHHbIX TuMa
8 Wura? Ob6bscHenue ouenb npoctoe. OBHapy»uTb nepe-
MEHHOCTb 3TMX 3B€3f BM3yanbHO MNAM no oTorpadusam
NPAaKTUYECKM HEBO3MOIKHO, MOCKONbLKY Y HMX Manbl amnnu-
TYyAbl u nepuofbl uMameHeHus bBnecka. [leicTBUTENbHO, 3KC-
nosuyuus oTorpauueckux MNNACTUHOK CPAaBHUMAa C  Anu-
TENLHOCTLIO MEPUOAA 3TUX NMEPEMEHHBIX 3BE3f, @ BO3ZMOM-
Has MNOrpeLHocTb onpeaeneHusl 38€3AHbIX BENUUYMUH Kak Mo
doTorpadmsam, Tak M NPM BU3yanbHbIX OLEHKAX NPEBOCXO-
AMT amMnauTyay nepemeHHoctu bnecka ans 6onblwuHcTBa
3se3q tuna & Lura. Jluwes doToanekTpuueckmui cnocob us-
mepeHus bnecka fan BO3MOXHOCTb OTKPbLIBATb KOPOTKO-
nepuopMyeckue MepemeHHble 3Be3Abl CO CTOMb ManbiMu
amnauTyfnamu uameHeHus bnecka.

Cronbko we 38e3n Tvna O LLuta spue, Hanpumep, 15-#
3IBE€34HOM BENUUYMHBI MOXHO OMMAATL B OKPECTHOCTAX
TonHua, ROCTYMHbIX HabNOAEHWIO COBPEMEHHbIM ¢OoTOo-
anekTpuueckum cnocobom? OueHKM NOKas3biBaKOT, uYTo Ta-
Kux 3Be34 AomKHO Bbite Bonee 1500, D10 B ABA ¢ NULUHUM
paza npesocxofuT obuiee uucno uedeuns, OTKPLITbIX K Ha-
crosuiemy spemennu!

Tenepb, Koraa sCHO, HTO KNACC NMEPEMEHHBIX 3Be3f TuNna
§ Wuta pomkeH 6biTh BECbMA MHOrOYMCNEH, PACCMOTPUM
XapaKTepHble CBOMCTBA 3TUX 3Be3j.

Mbl yxe oTmeuanu, 4TO amMnNAUTYAbl U NEPHOAbI U3Me-
HeHus Bnecka 3se3n tmna O Luta ouens manel, Ecnu y ue-

7 Edunopoea

Kpuevie baecka 36e3dwnt 1 Edunopoza no nabaro-
denusw 22 okrabps 1965 2. (caesa) u 13 anea-

pa 1966 2. Avnaurydvl Kpuewr pasauualorcs
10 pas

CC AnGpomeds

97 +
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Kpuevie 6aecka (esepxy) u usmenenus ayue-
8ol ckopoctu 36e30vt CC Andpomedwvr. Kpuswie
ABAANTCA NOUTU 3EPEAALHLIM oroépawcenue.w
00Ha dpyeoll
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Basucunocre mewdy amnaurydamu usMeHeHUS
ayuesoll ckopocTu u baecka 048 RYALCUPYHOUWUT
nepemennvly 36e30: uem 60abwe USMEHAETCH AY-
ueeas CKoOpocTv 38e30vl, Tem Goabe U aAMNAU-
Tyda baecka

¢eun u 38e3n tvna RR Jlupel * amnautypa obbiuHo coctas-
nset OAHy 3BE34HYIO BEJMIMYMHY, TO Y MEpPEeMeHHbIx Tuna
§ LLluta oHa paBHa BeCATbIM M [aXKe COTbIM AONAM 3BE3A-
HOM BennumHbl. Tak, y 3sesg HR 1223 u HR 7501 ** amnnu-
TyAa usmeHeHus 6necka He npesbiwaer 0,01, a y 3sesgs!
CC Angpomegbl — 0,34 3BE34HOM BENWUUMHbIL

HaumeHsblumnit nepros usmeHenus 6necka, paBHbIA Npu-
mepHo 50 muHyTam, 3acdmkcuposaH y seesgsl HR 812, Unre-
PEeCcHO, 4YTO nMepuop 3TOX NEepPEeMEHHOMN CaMblii KOPOTKUI He
Tonsbko cpeau 3se3pn tmuna § LLiuTa, HO M npakTMuecku cpe-
AW BCeX NynbcUpylouwmx nepemerHbix. Haubonslumii nepuopg,
nM3MeHeHus 6necka y camom 8 Lura — 4 uyaca 40 MuHyT.

Y nepemenHbix 3ee3g tvna O LLluTa MameHsetcs amnaum-
TyAa v opma KpusoK bBrnecka. ITO HanomHuHaeT ddexT
Bnaxko, Xopowo M3BeCTHbIM Yy npepcTaBUTEnEeN Knacca
RR Jlupbi. Ho nepuoguuHOCTs 3TUX M3MEHEHUN y 3Be3pn TH-
na RR Jiupul u 8 LLiuta pasHas: y nepsbix nepuos m3meHe-
HUs POPMbI KpUBOM Bnecka M  amMnauTyabl 3HAUYUTENLHO
NPeBoCXOAMT NEepuos OCHOBHLIX Konebawuit Bnecka, a Yy
BTOPbIX — NWlb B HECKOMbKO pas.

MapannensHo ¢ u3meHeHuem Bnecka y 3Bess Tuna
0 LLuta meHsieTcs u nyueBas CKOPOCTb, T. €. CKOpPOCTb
npubnuxeHus unm ypaneHus obonoUKM NepemeHHON OT Ha-
6niofarens, 4TO XapaxkTepHO ANs NyNbCUPYIOWMWX 3BE3A.
Mpuuem, kak u y 3sesp tMna RR Jlupbl, Kpueas nyuesbix
CKOPOCTEN 3TUX NEPEeMEHHbIX ABNSETCA 3epKanbHbIM OTO6-

* MoppobHee 0 APYrMX NYyNbCUPYIOWMUX NEPEMEHHbIX —
uedenpax 4 3eesgax tvna RR Jlupbl — cm. «3emns u Bce-
nexHas», N2 3, ctp. 81; N2 5, crp. 86 3a 1969 r. u Ne 3,
ctp. 46 3a 1970 r. (Mpum. pea.)

** 3pecs M panee 3sesfbl 0H603HauEHbl COOTBETCTBYIO-
wum Homepom no Karanory spkux sseszpg — Harvard Re-
vised Photometry.

28

paxenuem kpuson Gnecka. CnepoBatensHo, 3sesgsl Tuna
0 LLluta — nynbcupyiolime, Ho ¢ MEHbLUMM, 4Yem y 3Be3p
tna RR Jlupel, pasmaxom koneBauuit. AMnautyasl usmeHe-
HUS nyuesbix ckopocTei 3se3n tvna O LLuta 3akniouexsb: s
npepenax ot 2—3 po 27 km/cek. DTO MeHblue, YeM Y ue-
dena, u 3HauMTEeNbHO MeEHbLIEe, YeM Yy 3Be3g Tuna RR Jlupor.
MopobHo uedenpam u 3sesgam Tuna RR Jlupui, y nepe-
menHbIx tvna § Luta amnnutyna 6necka Tem Gonblue, uem
6orblile MEHSIETCS Ny4YeBas CKOPOCTh 3BE3fbl.

Muorue (ecnu He Bce) nepemennsle Tuna § Luta — Tec-
Hble fBOMHble 3Be3abl. [JBOMCTBEHHOCTL MX O6HapyXusaeT-
CA UMb NC NOBEAEHMUIO CMEKTPanbHbiX nuHui, B 19C0 r.
6bina oTkpeiTa aBoncTBeHHOCTs § LuTta, B 1957 r. — 0 Kop-
mbl, B 1964 r. — 0§ [enstuHa. Takum obBpasom, uz nsTw
«KJTACCHUECKMUX» NPEeACTaBUTEeNeN 3TUX MEePEeMEHHbIX 3Be3p,
y Tpex Hawnu 6am3kuit cnyTHuk, [ee ppyrue «knaccuue-
ckme» 3sesnbl — DQ Lledes u CC AHgpomepsl — Haubornee
cnabble cpen BCEX M3BECTHbIX B HacTosllee BPEMsA nepe-
meHHbIx TMna O LLluTa, M HeyaMBUTENHHO, UTO MX [BOMCTBEH-
HOCTb A0 CMX NOp He ycTaHoBneHa. [ToaTomy moxHO cmeno
YTBEPXAaTh, YTO Hanuuue BNM3KOro CrnyTHMKAa XapaKTepHOo
Ans nepemeHHbix 3se3g Tvna O LLuta, U3 «HoBbIx» 3Be3g
3TOro TMnNa ABOKMHbIMM okasanuce HR 1706 u f Kaccuonew.

Mo cnekTpankHOMy Knaccy u NoOKasaTento LBeTa 38e3gb!
ina § Lura Takke noxoxu Ha nepemeHHble Tuna RR Jlupel,
HO CBETMMOCTU MX B CPEAHEM MeHblUue, YeM y 3Be3g Knac-
ca RR Jlupel. Kak Te, Tak M Apyrue nepemeHHble sBASIOTCS
TMraHTamu MnmM CyBruraHTamu, OpHaKo Cpeau 3Be3g Tuna
O LLnta ecTs M KapnMKM FNaBHOM MOCNEAOBATENLHOCTH.

EauHoaywms B pelueHun Bompoca o maccax 3sesg Tvna
O LLuta y uccneposateneii noka Her, Macchbl 3TMx 3Be3p
OLEHMBAIOT MO CMEeKTPanbHbIM XapaKTepPUCTUKaM, npuene-
Kas HeKoTopble TeopeTtuuyeckue coobparkeHus, Haubonee
BEPOSATHO, 4YTO Macca 3ee3g tvna O LLluta cocraensier 1,5—
2 conHeuHbix. Takum 06pPa3om, OHM B HECKONLKO pPa3 Mmac-
cuBHee 3Be3q Ttuna RR Jlupbl, maccer KoTopeix, cornacHe
COBPEMEHHbBIM MPEACTaBNEHUSIM, NMPUMEPHO BABOE MEHb-
e CONHEYHOM.

Bospacrt 3sezg Tuna 8 Liluta cpaBHUTenbHO HeBenuk. 1o
NOATBEPXAAeT OTKPbITME HECKOMbKUX NOAZOBHBIX NepemeH-
HbIX B PAacCesHHbIX 3BE3[AHbIX CKOMNeHusx. B Takux
CKOMMIEHMUSIX, KaK M3BECTHO, BCTPEHAIOTCS TONbKO MoOnoAable
3Be3fbl. B paccesHHbIX cKOMneHUsiX ecTb uedenabl, HO Hel
3ge3n tMna RR Jlupel — tMnMuHBIX npepcTasuTenein wapu-
BbIX 3BE3[HbIX CKOMNEHMH, B COCTAB KOTOPbIX BXOAST TOJm-
KO ctapble 3se3abl. O MonofocTu nepemMeHHsix Tuna & Luta
CBUAETENbCTBYIOT M XaPaKTEPUCTUKU MX ABMIKEHMS B APOCT-
paHcTBe.

MepemenHble Tvna O Luta otnuualotca oT 3Be3sn Twna
RR Jlupbl 4 uedenp ckopocteto ocesoro epauieHus. Hu
opHa uedeunpga unu 3ses3pa tmna RR Jlupel He Bpawaetcs
BOKPYr OCM CO CKOpOCTbio, npesblwatowein 20 km/cek.
Cpepu nepemenHbix tvna O LLiuTta BCTpeuvarotca 3B€3abi €O
ckopoctamu spawenns 10—20 km/cek, a Takxe 100 km/cek
u 6onee. UHTepecHo, 4TO Kak pas 3se3abl ¢ BoNbwMMU CKO-
POCTSIMUM OCEBOrO BPALULEHMS MMEIOT HaMMEHLLUME aMMKUTY-
Abl M3MeHeHus Bnecka. He ucknioueHo, 4to B AanbHeniiem
BLISBATCS M APYrMe pasnuums u OBHapPYMKMUTCA HEO[HOPOA-
HOCTb NMPOMUCXOMKAEHUS W SBOMIOLMOHHOIO MyTU NPeACTaBu-
Tenei 3TOro MHTEPECHOro Knacca nynbCUpPYOWMX 3Be3j,
KaK 3TO yxe cnyuunocs ¢ uedeufamu u 3Be3gamu TMNa
RR Jnpe!.



B. 8. RAHAEB
randudam zeo:paguurecrux
HaYK

H . 3EHREBHY

dororaas

B IJyOMHAX OKeaHa

O6biuHble METOAbl M3Y4YEHHS] MOPCKOTrO AHA
(3XxoMeTpHueckas cbeMKa, cocrasneHue 6a-
TMMETPHUECKHX M (DU3MOTPAPUUECKHX KaPT)
NOMOFNIM OCBOMTb NOABOAHBIM MaKpPOpenb-
ed): BbicOKMe ropbl, rny6ouaiiiMe BrnagMHbI
M neasofHbie xpebTol. OAHAKO O MMKpO-
penbete — MENKMX HEPOBHOCTAX Pa3MEPOM
OT CAHTMMETPOB AO HECKONbKHX METPOB —
MOXKeT «noBefjaTb» TONbKO (POTOKamepa.

Ha xadpax ceepxy eHus: eepuwuna nodgodwoil zo-
pbl, ma nepednem naane — 6eTOUKA PO206020 KO-
paaasa zopzorapus, eaybuna 1650 m; craon nodeod-
Holl 20pvl, HA NOGEPTHOCTU CcKas 06pagoganacd
Jceneao-mapzanyesas kopka, eaybuna 2600 n; eep-
wuna 2ay60K0600H020 TOAMA, 8 NOHUNEHUAT MeH-
dy crasamu — naTHG puLLTABIE 0cadK08, eAybuHa
4800 »
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Dpanyysckas munuarwopa XIV 6. Xydomnur usobpasus
2peueckozo noaxoeodya Aaercandpa Maxedonckozo Ha
MOpCKOM OHe 6 CReyuaabHoOM CTeKAAHHOM KOLOKOAE.
Asexcandp Maxedonckuii obaauen 6 odexwdvr Ppanyys-
CK020 KODOAS, YTO, 8EPOATHO, He CMYUaL0 CO8PEMEHHU-
ko6 rydoxrnura. Jezendel npunucvléaoT zpeueckomy noa-
K0600yy cnyck nod 60dy na eaybuny 90 m

Jyu Byran gorozpagdupyer dno nodeodnol kame-
poti (pucyrnok kornya XIX 6.)
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MorpyxeHus B mopckue rnybuHbl ans HabnogeHui 3a
MM3HLIO TAMHCTBEHHOW M HEAOCTYNHOW BCEerga MaHunwm
yenoseka. [lpeBHue nereHAbl, CTapuHHble FPaBlOPLI M PU-
CYHKM paccKasbiBaloT o6 YNOPHbIX NONLITKAX 3arfAsHyTL B
HeBefOMbIM NoABOAHLIA Mup. M3BecTHO, uto AnekcaHgp
MakefOHCKMM CNycKancs Ha MOPCKOE [HO B CMEUMAaNbHOM.
cTeknsHHoM konokone. B IV B. H, 3. Bereuust onuceisaer
KOXXaHble BOAONa3Hble WAEeMbl C BO3AYWHbLIMKU TPYBKamMu.
MHOXecTBO NPOEKTOB Pa3fMuHbIX CKaaHAPOB MOSBMAOCH.
B 3noxy BospoxpeHus. Heckonbko 3cKM30B nOABOAHLIX:
NOAOK M CHapsXeHWus AN NOABOAHLIX NNOBLOB caenam
JNleoHapao na BuHuu. Her Hyxpabl nepeuucnsats sce 3tansr
Pa3sBMTUA NOABOAHLIX MCCNEAOBaHMNH AO cCerofHsWHMX bGa--
Tuckacos. Kawpasii HOBLIM MOABOAHBLIM annapar M norpy-
JKeHue B HeM TNPMHOCUNW HOBble CBEAEHMS O CTPOEHUW
MOPCKOro fHa.

OpHako coBpemeHHble 6atucKagbl CAOMKHLI U AOPOTH..
U Bcerpa ocraetcs nons pucka Ans akeaHaBsTa. KpoMe Toro
MccnepoBaTeneli MOPs WHTEPECYIOT He TONLKO KPyMHble
copMmbl penbeda, CO3[ABABLUMECS B TEYEHWE ANUTENbHbIX
reonoruyeckux 3nox, HO M TOHUANLUMKA PUCYHOK NOBEPXHO--
CTW OKEaHMUYeCKOro nNOXa, MenKne HEePOBHOCTM — MUKPO-
penced, KOTOpbIM (DOPMUPYIOT COBPeMeHHble penbedoob-
pasylouiMe npoueccsl.

MsyueHne mukpopenbeda TONLKO HAUMHAETCH, M OHO
nonHoctblo obsszaHo nopsoaHon ¢oTtorpacum. Ceropus:
(hoTOKaMepa MOXeT AOCTaBMTb Ha 6opT cypHa u Ha pabo-
UM CTON MccnepoBaTenss CHUMKM AHA MPaKTUHEeCKW C nto-—
6bix rnybun okeaHa. CHMMKM OBbluHble, LBETHble, CTEpeo--
cKonuuyeckue.

MopsogHas coTorpacduyeckas TexHMKa elle Monopga.
Mepeyo NoaBOAHYIO Kamepy CKOHCTpyupoBan ¢paHuys-
ckuit yueHbit Jlym Byran B 1893 r. B 30-e roawl Hawero
BeKa NosiBUNMCL ManorabapuTHble annapartbl, KOTOpble ner--
KO nomewianucs B BOJOHenpoHMuuaembie kopnycel. Haua-
nocb MaccoBoe YyBneuyeHWe NOABOAHONW choTorpadmen..
U yueHble, u coTorpacbi-CNOPTCMEHLlI C NOPTATMBHOMN Ka--
Mepoi B Nerkux BOoAONasHbix KocTiomax unu 6es Hux Bec-
cTpawHo onyckanuce nop BoAay, utobbl 3aneuvartnets Ha
nneHke mopckoe aHo. OkeaHonoru noHumanu, kakue 6o-
ratele BO3MOXHOCTH obeliaer nopsoaHas dortorpacdus, u
BO MHOFMX HAYUYHO-MCCNEAOBATENbCKMX MHCTMTYTax cranu
NosSBANATLCS [OCTATOYHO CNOXHble NOABOAHbIE (HOTOKAMEPbL!
AN CbeMOK Ha Bonbwux rnybuHax,

B Hawesi cTpaHe nepsbie rny6oKoBofHble CHUMKKM Bbinu:
nonyueHbl ¢ 6opTa NPOCNaBNEHHOro MCCNeAOoBaTeNbCKOro
cynaHa «Burasbe» coTokamepoM, cospaHHoOW B MHcTUTyTe:
okeaHonoruu mumenu . M. lupwosa. U nepsble e pe-
3ynbTaThl — MOKA €AMHMYHBIE CHUMKM — NPEB3OWNK  BCE
omupanus. Oxaszanocs, uto Ha 6onbwmx raySuHax AHO:
oKeaHa MMeeT COBepLUEHHO ApYroi obnuk, yem npepnona-
ranoce paHee.

Usyuas Thicsiun poTorpadmii MOPCKOro AHa — Heonpo-:
BEPMMbIE M [OCTOBEPHble AaHHble O MU3HW rNyBMH — mc--
cneposaTtenu Ternepb OTKA3bIBAIOTCS OT HEKOTOPbIX MNPU-:
BbIUHbIX NOHATMM. [lonroe Bpems CYMTAnNOCh, 4YTO BOAbLI
okeaHa Haubonee NOABMIKHBI MWL B BEpPXHeEM croe He
rny6xxe 200—300 m. Ho nonyueHHble CHMMKM MMKpOpenbe-:
¢a OnpoKMHYnu 31O npepcrasneHue. MHOrouucneHHsie,. .
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Caedwl wusnu na due oxeana. 1 — Hlupokue u ysxue 6oposde u zoamuky, cosdannsie nOAZAOWUMU U POIOUUMU
donnvinu opeanusmanu. I'ay6una 4000 n. 2 — Hseuearowuecs u cnupaivuble 6aiuku, obpaszoeanHvie npu deuse-
HUU HUG0THOZ0 nod noseprrocTvio dna. I'aybuna 3420 m. 3 — Boavuioe koauuecrso camviz Pa3no06pasHulr caedoé
noasaiowyel u porowel donnol Paynvl. B seprHell wacTu cHuMEG — HOPa ¢ paduasbHBIMU 60P03IKAML. T'ay6una

2660 n. 4 — 3azadounblii caed HeuseecTHOZo noasarwezo *usoTnozo. Caed o6pwleaerca: aubo HUGOTHOE 6CNALLLO,
aubo sapwiaocy 6 epynr. Iaybuna 5000
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cxema munob

2./1y60K0600KH020
MUKDOPESLEDA
UHOUUICKOED OKEQHQ

.
-

1 — Ha uaucron Ome zopowo 6udHbl MHOZOHUCAEH~
Hble caedvl feareavnocTu HueoTHBE. Cnpasa — Kpyn-
nas mopckas seeszda-opuypa. I'aybuna 1000 x. 2—
3naku pabu Ha noeepzrocTu nodgodnozo zpebra.
Tay6una 278 n. 3 — Cpedu scene30-mapeanyeeuls KOH-
kpeyull Ha UAUCTOM OHe NPUIOTUALACL 6ETOUKA P02060-



-

e Mecma @omozpa@upobanus  GHa

BUOZERHBIL  MUKDODESLEQD - MESIKUE HEPOS-
HOCMU OHQ, CO30QHHBIE MUBOMHbIMU

AXEMOZEHHBIL  MUKDOPESLEQ - NONT MENE30-
mapeanyebsix /m/mpeaacé Ha XOAMUCTIOM
He

SPO03UOHHSIE  MUADODENLER - SHAKU PAOU,

NpOMOUHS! U GPYeue @OpMsl PETERA, @

MAKME CHANUCIBIE  (/YQCMKU HQ NODELX-
Hocmu - xpedmaob

sal T

20 kopaaaa. Taybuna 5546 . 4 — «Byawacnaa snocro-
gasy us oscesedo-wapeanyeevlx kKonkpeyul. I'aybuna
4585 m. 5 — Hopsl u z0AMUKU — ROCTPOUKL OOHHBLE
wugornuiz. Iaybuna 1101 m. 6 — Deraruu, ocrasreh-
nue sugornomu-usoedanu. Naybuna 4904 n

3 3emua u Bcemennas, Nt 4



yrnopsfoYeHHble «3HaKW Psibu» CBMAETENLCTBYIOT O CUMbHBIX
NPUAOHHLIX TEUYEHMUsX, (HOPMHMPYIOWUX SPO3UOHHBIN MHK-
popensed. Kpome TOro, Ha MHOrMX CHMMKAx 3aMETHb}
NPOMOMHbI B OCaaKax, 6oposfbl, OTAOXeHUSs una B Buge
«XBOCTOB», BbITSHYTbIX MO HanpaBiEeHUIO TeueHUs. MoKHO
BUAETb M KOCBEHHble NPM3HAKM CUMABHBLIX TedyeHuM: obHa-
JKEHHblE CKanbl, M3rM6 BETOYEK JAOHHBLIX KMBOTHLIX M MX
opueHTauus,

M3yuan nopsopHbie oTtorpaduu, uccneposarenu ysHa-
nM MHOTO HeoXuAaaHHoro (M mMHoroe elwe He pasraganu) o
Wu3HU rny6uH. Okasanocs, UTO Ha MSrKMX OCafKax NnoBClo-
AY BCTPEYAKOTCS MHOrouucneHHole 6oposgbl, yrnybnenus,
XONMMKHM, TPSAbl U HOPbl. DTO — BUOreHHbIN MUKpopensed.
UNuUCTBIA TPYHT «3aMUCbIBAET» BCE MOMEHTBI KU3HM [OHHO-
ro »MBOTHOTo. 3&8 [AEeATEeNbHOCTbIO OPraHM3MOB, MMUBYLLWX
B TPYHTE, MOXHO NMPOCNEAMUTb NO BbINYKIBLIM, U3BUAKCTbIM
MAKM CNUPanbHLIM CNenam, HEBLICOKKM BaJIMKaM, KanoMu-
HaloWMUM xoabl KpoToB. HO camu MuBOTHbIE MOYTH HMKOrAa
He nonajalT B none 3peHus ¢doTtokamepsl. [louemy?
B ueHTpanbHbiX paioHax okeaHa CKOPOCTb OCAAKOHaKonfe-
Husi ypessbidaiiHo mana: 3a 1000 net Ha pgHe ocaxpaercd
BCEro HECKONLKO MUJUIMMETPOB Mna, Tak 4To cnep, OCTaB-

. NeHHbIA MKUBOTHbIM, MOXET COXPaHATLCH B TEUYEHUE MHOTUX

coteH net. Hekotopble crnepabl, 3aMeTHble Ha pHe, CTOAL
HeOBbIUHbI W NPUUYANMBLI, YTO OCTAETCS MPMUNMCaTb MX He-
U3BECTHLIM KUBOTHBIM,

Feonoru nNpu HazeMHbIX M3bICKAHMAX OBHapyuBaloT B
0CafoYHBLIX NOPOAAX Cnefbl MCKOMAEMOH hayHbl, ROXOMME
Ha COBpPEeMeEHHble, KOTOPble Mbl BMAUM HA CHMMKax OKea-
Huueckoro aHa. CpaBHeHMEe 3TUX CNefoB MOMOXKET YCTaHO-
BUTb yCnoBus o6pa3oBaHUs rOpHbIX NOPOA M CBA3aHHBIX C
HUMU MECTOPOXKAEHHUH NONE3HbIX UCKOMaeMbiX.

UsyueHne cnepos rnybOKOBOAHBLIX AOHHBIX OPraHU3MOB,
pasragka Mx MPOUCXOMAEHUS — OAHA M3 MHTEPECHEeNLUX
3apa4y, noctaBneHHslx nogBogHoi oTtorpacduen. OpHako
ecTb M ApPYrue, He MeHee MHTepecHsble.

Yxe nepBble okeaHorpaduueckue IKCNEAULUM CEpesu-
Hbl XIX B. oBHapyxunu B rnyBOKOBOAHLIX OCafAKAX OKeaHu-
UeCcKMX KOTNOBUH yauBMuTEnbHble obpasosaHus yepHo-6ypo-
ro uyseta. Ux HasBanu jeneso-mapraHueBbiMM KOEKPeuus~
MU, DT cBoeobpasHble CTIKEHUS MNU KENBAKWM KOHLEHT-
PUYECKOro CTPOEHUsi, NOROBHO NYKOBUUE WAM KOHAHY Ka-
nycTel, obpasyloTca BOKPYr Hebonbuwux sAep — KYCOUKOB
6aszanbta, 3y6OB aKyn, CIyXOBbiX KOCTOHEK KMTOOBPAa3H:IX
u 7. 8. KoHkpeuuu 6biBaloT camoii pazHoobpasHoi hopmbi:
oBanbHble, LWAPOBUAHLIE, MOYKOBMAHbLIE, MAockue, Mx pas-
mepbt oT 1 go 20 cm u Bonee. Yauwe BCero KOHKpeLUY no-
XOAAT Ha Kaprtodens cpeaHei BsenuuuHbl, bnaropaps cu-

Muxpopeaved, dopyupyenwviti npudonnviyiu TeUCHUINU.
1 — 3naku pabu wma sepwune Kpynnol nodeodnoli 2zopdl.
Cnpasa — 2oa06a 1 4acTv TYAOB8UWA 00604bHO KEDYNHOU
nuL6ul, navieywel nporus rewenus. I'aybuna 1950 »n. 2 —
Ilpomounvt 8 ocadke 60kpye Kammel Ha 8eputune nodeod-
nozo zpebra. F'nybuna 2400 m. 3 — Kpynnvie sraku pabu
Ha OHe 2aybokoeodHo20 wenoba, 06pa3osanHsle CYcnew-
suonnvinu (myrveewivnu) norokamu. Laybuna 5378 x



CTEMAaTU4ECKOMY (hOTOrpPadMPOBaHUIO CTANO M3BECTHO, YTO
Keneso-mapraHuesble KOHKpPELMM 3aHUMAlOT OFPOMHbIe
NPOCTPAHCTBA fIOXKa OKeaHa, co3/aBasi ocobblii TMRM MUKPO-
pensega — xemoreHHb. Pacnonararotcs oHM B OCHOBHOM
Ha NMOBEPXHOCTW OcCafKa —Ha KpacHbiX rNyBOKOBOAHBLIX
ravHax. MHorpa KoHKpeuuii 6biBaeT Tak MHOro, UYTO AHO
HaNoMMUHaeT cTapyr BYNLDKHYIO MOCTOBYIO.

MpoucxoxmaeHne KOHKpeuui Ao CUX NOP He COBCEM sic-
Ho. BonbwuHcTBO crieunanuctos nonaraioT, uto B obpaso-
BAHWMM KOHKPEUMM CYLLeCTBEHHbI KONNOWAHO-XMMHUECKHe
npouecchl M PeaKuuu OCAXKAEHMUS Kenesa, MapraHua u apy-
rUX 31E€MEeHTOB M3 MopckoM Bopabl. KoHkpeuuu — 3to Bora-
Tas MapralueBsasi pyAa c¢ 6onblium copepikaHMeM Menw,
Hukens u kobanbta. Mx 3anackl Ha gHe konoccanbHbl. Ceit-
yac paspabarbiBaeTcs MeToaMka Maccosoro cbopa okea-
HUYECKUX KOHKPELMI AN NPOMBILLNEHHOrO MCNOMb30BaHMS,

B HacTosiulee Bpems u3yueHuio MuKpopenbeda ypens-
eTcsi camoe npuctanbHoe BHMMAaHWe, TaK, B HECKONbKMX
peiicax «Butsizs» 6bino nposepeHo goTorpacdupoBaHue aHa
ceBepHoOl yactu UHpuiickoro okeaHa. beino nonyueHo mHo-
ro WHTEPECHLIX CHUMKOB, MMelolWMX 6onblyio HayuHyo
LLEeHHOCTb U MO3BOJIMBLUMX COCTABUTL CXEMY pacnpepaeneHus
TMNOB MMKpopenbeda aHa MHauiickoro okeaHa. Ha cxeme
BbIAENEHbI: PAaBHWHLI, NOBEPXHOCTbL KOTOPbLIX W30Bunyet
crnefamu U3HELesTeNbHOCTM AOHHLIX OPAaHU3MOB; XOf-
MMCTOE AHO C NOMSIMK KENe30-MapraHUeBbIX KOHKPEeuMi U
BLIXOAAMM CKaf, MOKPLITbIX YKENEe30-MapraHLuesoi KOPKOM;
nopBoaHble XpebTbl ¢ OBHaMeHHbIMM cKanamu. B pepkmx
NOHMKEHUAX MEMAY CKanaMu MOXHO BCTPETUTb MNATHA Pbix-
NbIX OCaAKOB,

BuoreHHbllt Mukpopenbed npeobnapaetr Ha nepude-
PYM OKeaHa, KyAa C MaTEePUKOB NOCTYNaeT MHOrO B3BELUEH-
HOrO MaTtepuana, BKJIOYas M OPraHMUYecKuit (MCTOUHMK NMTa-
HUS NPUAOHHLIX KMBOTHBIX),

XemoreHHbIH MuKpopensedg npeobnafaer B LEHTPanb-
HbIX PaMOHax OKeaHa, Kygja OCafo4HOro marepuana rnocry-
naet mMano. 3PO3UOHHbLIN MUKpoOpesnbed 4valie BCTPevaeTcs
Ha BEpPLIMHAX CPEeAUHHO-OKEAHMUYECKMX M APYrUX KPYMHbIX
nopeoaHbIx xpebtos., 3aech CuNbHble TeYeHWUS NPensTCTBY-
10T OTNOMXEHUIO OCAAOYHOrO MaTepuana, u oH onyckaertcs
rny6xe, 8 6onee cnokoiiHble yuacTkM oKeaHa.

Mo pacckasanu o ToMm, Kak nogeogHas ¢otorpadus no-
MoraeT BbisBUTb 3aKCHOMEPHOCTM B pacnpepeneHun pas-
NUUHBLIX TMMOB MHUKpopenbeda OKeaHUYEeCKoro AHa, Harnsa-
HO peMoHcTpupyeT Bonsluoe pasHoobpasue u ponb cospe-
MeHHbIX pensecdoobpasylolux NPoLeccos, a TakkKe MOKa-
3bIBAET, KAK MHOrO HepasraflaHHbiXx SBREHUM, MPOMUCXOAS-
wux B rnybuHax OkeaHa, NPEACTOMT elie M3yuyaTb reono-
ram, Buonoram, rugponoram U OPYrum CreLUanucTam.

MKeneso-napeanyesvie konwkpeyuu. 1 — Poccwinu wapo-
BUOHBLT KHCAE30-MAP2ANYEBBIT KOHEPEYUl HA BEPULUHE
zoama. laybuna 4500 n. 2 — Pasauunvie no gopne u pas-
Mepam KeHEpeyuu y nodHomus 2ay60ko8odnozo roama.
Tay6una 4900 m. 3 — Konkpeyuu pasbpocanst Ha uUAUCTOM
dne. 'rybuna 5080 n
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E.H.9YVPIOMOB

Komerty, o KOTOpPOH MbI paccka-
JEM, OTKPbUIM MONofble KUEB-
ckue actpoHomsl Knum Yypromos
n CsernaHa [epacumeHko. OHu
okoHumnu Kuesckmi rocypapct-
BeHHbit yHuBepcuteT. K. Yypto-
MOB — COTPYAHMK  Kadeppbl
acCTPOHOMMM  YHMBEPCMTETa, a
C. TepacMMeHKO — acnupaHTKa
3toi  kadeppbl.. [podeccop
C. K. BcexcBarckuii BocnmTan
MX CTPAacTHbIMM, OLEPHUMBIMMK
«komeTuyukammn. Celuac OHM C
yBREUEHMEM W3YUAlOT OTKPLITYIO
MMM KOMeTY.

€. H. I'epacumenko u K. H. Qypioroe

®ote O. Iomosa
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OT ApYinX Ten CONHEYHON CMCTeMbl KOMEThl OTNUYAoT-
ca CBOMM HeobObluHbIM BMAOM. [iBurasick B nofe TsxecTH
ConHua, oHu «paszobnavatot» cebsi NMPOTSIKEHHLIMK TYMaH-
HbIMM  OBONOUKAMM — Fa30-NbIIEBLIMU  aTMOocepamu ¢
XBOCTaMM, HaNpaBfEHHBIMU B MPOTUBOMONOMHYIO CTOPOHY
ct ConHua., Paseute NpoOTsHEHHbIX atmocdep M XBOCTOB
13 HeBoNbLIMX sAep cBuAeTenbcTayer 06 aKTMBHOM B3aUMO-
[EeHCTBMM BeecTBa KOMETHBIX SAeP C MEXNnaHeTHoH cpe-
[,0M, 3aNONHEHHOM (OTOHHLIM M KOPMYCKYASPHBIM M3Nyde-
Hmem ConHua. DTo pano ocHosaHue npodeccopy C. K.
BcexcBATCKOMY Ha3BaTb KOMETbI €CTECTBEHHbIMK MHAWKATO-
PaMK CONMHEUHON AaKTMBHOCTM U (DM3UUECKMX YCICEMH B
MEMMNAHETHOM MPOCTPAHCTBE,

MHTepec K KOMETAaM KaK eCTEeCTBEHHbIM KOCMUUYECKMM
3oHgam pacter. Jeno B ToMm, u4TO KOMeThl «BopospsaT»
MeKnnaHeTHoe NPOCTPAHCTBO Ha Bonblumx (Heckonbko ge-
CATKOB acTPOHOMMUECKMX enauHuu) u maneix (okono 1 mnx
kM) pacctosHuax ot ConHua, a TakXe, NPaKTUHEeCKH, Ha
ntobbix renMorpacMuUeckmux WUPOTAX, YTO MOKA HEAOCTYNHO
LA WCKYCCTBEHHBLIX KOCMMWYECKWUX 30HZJOB.

Uem paHblue KomeTa craHet O6bekTom HabnioaeHwii,
Tem 6onblue cBEAEHMI Mbl NONYYMM O B3aMMOAENCTBUK ee
C MEXnnaHeTHOM nnasmoit. [Mo3Tomy oueHs aKTyansHbl Cu-
cTemaTuueckue HabnioaeHuss U3BECTHbIX MNEPHOAUHECKMX
KOMEeT M NMOuCKU HOBBLIX,

C 1966 r. kadeppa actpoHomum Kuesckoro rocyspapcr-
BEHHOFO YHMBEPCMTETa PEerynsipHO HanpasnseT B IOXHbIE
pationbr Coeetckoro Colo3a KCMeTHble 3Kcneguuuu. beunn
OopraHusoBaHbl yxe Tpu 3Kcneauuuu. Bo Bpems nepsbix
LBYX Mbl Benu ¢roTorpacbmueckme M eusyanbHble Habnioge-
HUS MEePUOAMYECKMX KOMET M MOUCKM HOBbIX. OfHaKO Ham
He Be3N0: HOBble KOMEThbl OTKPLIBANY AMNOHLbI, aMEPUKaHLbI,
aBCTpanuiiLbl, HO ToNbKO He Mbl. Kak nokassiBaeTt craTtMcTu-
Ka, pa<e Npu ofipeferieHHOM HaBbiKe M XOPOLUeM 3HaHWM
3se3gHoro Heba Heobxoaumo Habniopate B TedeHne 200—
250 uacos, uto6bl 06HapyKUTL HOBYIO KOoMeTy. A npoposn-
HUTENLHOCTL HALUMX HEeNpepbiBHbIX HabAOAEHUA NUWb NpPU-
6nukanacb k aTOMy pybexy,

B aBrycte 1969 r. Ha obcepsaTopuu AcTpodu3UUeCcKoro
uHctutyta AH KasCCP Hauana paboTty Tpetbsi KOMeTHas
akcneauums. Anma-aTMHCKas obcepBatopus ocCHallieHa cee-
TOCMNLHBIMK Teneckonamu, M Ha OAHOM M3 HuX — 50-caH-
TUMETPOBOM Teneckone cucteMbl MakcyToBa — Mbl NpPOBO-
ounu otorpacuueckue HabnoAeHUs TPex NepUofUHecKux
komet (Pas, Komac-Cona u XoHga — Mproca — lMakgywa-
KOBOM), a Takxe [ABYX HOBbIXx komet (Koroyteka 1969 b u
®ypxukasa 1969 d). Moutn sce komertbl 6bINM HacTonbko
cnabbiMu, 4TO B TMA MX YBUAETL He YpaBanocb, Teneckon
rMAMpOBancs no 3se3nam, npuuem BbiBpaHHas Ans 3TOM
uenu 3ees3fa nepemellanac, B Nojle 3peHus rupa c yrao-
BOM CKOPOCTLIO KOMETbl, HO B MPOTHBOMOJIOMKHYIO CTOPOHY.

MoUCKM HOBLIX KOMET BEUCL C ACTPOHOMUYECKUM BHHO-
Kynspom «Acembu» u csetocunsHol kamepon LLmupra, ye-
TQHOBNEHHOW HA BbICOKOTOPHOM KOPOHANLHOW CTaHUMUKM
AcTtpocpusnueckoro uHctutyTa. Npu ob3ope Heba Mbl Hau-
6onbluee BHUMEHME YAENsAN CO3BE3AUAM, PACTOJIOKEHHBIM
Ha yrnosom pacctosHuu 30—40° ot ConHua, T. €. B YTPeH-
Hel u BeuepHelr 30Hax. Kak nokasan amepuKaHCKUi yUeHbIi
3. 3BepxapT, MMEHHO B 3TMX 30HaX Halle OTKPLIBAIOT KO-
MeTbl,

Bce Herartusbl, KoTOpble 6bLIM noONyueHbl Ha Kamepe
LmuaTa U MeHMCKOBOM Teneckone, Cpasy e npocmarpuea-
nuck. MNpaspa, cAUWIKOM HanpsiKeHHbld rpaduk Habnwope-
HUM He MoO3BONMA Ham TwatenbHo obpabortats oTomarte-
puanbl. Kasanocb, 4to u Ha 3TOT pa3 He YAAcTCs OTKPLITh
HoByto komeTy. Ho yxe B KueBe npu petannHom aHanuse
(hOTOMATEPUANIOB Mbl «JIULLOM K JIULLY» CTOJNKHYNMUCb € HO-
BOM KOMETOM, Aa ellle ¢ KopoTkonepuopuyeckoi!

22 okTs6ps y4actHuua skcnepuuuu C. U. FepacumeHko
M 5 CTanu NPoCcmMaTtpuBaTh MNACTUHKKU C KOPOTKonepuoaude-
ckon kometoi Komac-Cona, kortopasi 6bina OTKpbITa B
1926 r. u ywe wWecToi pas Habnwopanacb acTPOHOMaMM.
MouTu B LEeHTpe oAHOM M3 NnacTMHOK, nonayueHHoi 11 ceH-
T96ps 1969 r., s otmeTun komety npumepHo 13- 3sespHO

Ha aroli foroepaduu enepewvie 6wviaa obHapyicena HO8AS
xomera UYypiomosa — epacumenko (Komera  oTieuena
crpeakanu). Doroepagus noayuena 11 cenrabps 1969 e.
Ha 50-canTuMETPOBOM MEHUCKOBOM TeAECKONE

Opburvr koporkonepuoduueckuzr komer Hyprormosa —
TI'epacumenro u Komac-Coaa € npoekyuu Ha nao-
ckocTy IkaunTuku. Ormeverno noaoxenue 3emau 1 Ko-
rsersr ypromosa — I'epacumenko na 11 cenrsabpa 1969 a.
duaemenTvl dasunTuueckol opburvt komerv, dypromo-
sa — I'epacunmenro (no ewviuucaenuam B. Mapcdena):
MOMEHT nporoxdenus uepesd nepuzeauli 1969 cenrabps
11,029 no agemepudnomy epemenu; nepuzesulinoe pac-
croanue 1,28483 a. e.; 6oavwas noayocev 3,50094 a. e.;
akcyenrpucurer 0,63301; nepuod obpawenus 6okpys
Coanya 6,65 200a; maraow naockocTu opburwvr 7°145;
doazora eoczodawezo ysaa 50°353; yeaoeoe paccros-
Hue nepuzeaus or eoczodswezo yaaa 11°,192
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BenuuuHbl, Ho uto takoe?! KoopauHatel KomeTbl He cxopaT-
csi ¢ acheMepuAon, BbluncneHHon ana kometsl Komac-Cona,
no kpajiHeil Mepe Ha 2° no cknoHeHuto. [lns komeTsl, ABM-
KEeHue KOTOPOM XOPOLIO M3YHYEHO, OTKIOHEHME AOBONBLHO
cunbHoe. Owubka B apemepupe?! — Her, npyrue mcrounu-
KU NOATBEPKAAIOT NPaBMNLHOCTL 3demepuasl, onybnmko-
BaHHOM B «KomMeTHOM LUMpPKynspe», KOTOPbLIM Mbl MONbL30-
Banuce. bonee Toro, acheMepuaa okasanace HacTONLKO XO-
poLIel, UTO B PACCUMTAHHOM MECTE MNACTUHKM Mbl HaLK
euwie opHy Komety npumepHo 15-4 BenmuuHbl, HO ¢ 3amerT-
HOM KOMOM M Y3KMM NpsiMonuHeirHbim xsocTom | tuna. Bot
370 — percTBuTensHo kometa Komac-Cona, Torga uto ke
3a KomeTononobHbIM 06beKT, OBHapPYIKEeHHbIH HaMM BHaua-
ne? lpyras Kometa ¢ cOBCTBEHHbIM ABMMKEHMEM, NOAOBHBLIM
AsnxkeHnto kometbl Komac-Cona? BeposrtHee Bcero Tak.
Beab ecnu 6b1 06beKT 6bin BHEranaKTMHECKOM TYMaHHOCTBIO,
To ero usobpaxkeHue (Kak M usobpareHus 3se3n) nNpu u-
AUPOBAHWUM BLITSHYNOCL Obl B HanpaBfeHWM [BUIKEHWUS KO-
meTbl, Ho, BoaMoxHO, 310 aedekT amynbcum?

C BonHeHnem npocmatpusaem Bce 12 nnactuHok, rpe
cortorpapuposaHa kometa Komac-Cona, Ewe Ha ueTsipex
(nse 3a 9 centsbps u gBe 3a 21 ceHTsbps) Haxoaum TOT
e camblii KomeTonofobHbli o6bekT. Xopowo 3aMeTHo
ero nepemeileHne oTtHocutensHo 3sesf. ComHeHun 6onb-
e He ocrtaBanocb: obHapyeHHbIH obbektT — kometa! Ho
KaKkas KoMeTa — HOBasi Ui nepuoauyeckas, Habnopaswas-
C B NPOLUNOM, HO CTaBllas HacTonbko cnaboi, uyto acTpo-
HOMBI NOTEPSINM €e M Halnu TOr[a, Korpa nop AEHCTBUEM
aktuBHoro ConHua 6neck ee cunbHO BO3poc M Komerta
«BCnbIXHYynan?

MepesepHynu kartanoru, npocMoTpeny acemMepHrabl BCex
nepuopanyeckux komet Ha 1969 r. Takux koopauHaT He OKa-
3a510Cb HM Y OfHOH M3 HUX. 3HAUYUT, Mbl NEPBLIMMU YBUAENH
AO CUX NOP HMKOMY He M3BECTHYIO KOMETY M AEPXUM B
pYKax ee nepBble «BU3UTHbIE KAPTOUKM»!

Bla, Ho rpe oHa HaxopuTcs ceiuac? Begb ¢ MomeHTa
nocnepHero HabniogeHus npowen mecau. A 3a 370 Bpems
6neck komeTbl, ecnu oHa npubnwkanace k ConHuy, mor
yBenuuntecs Ha 2—3 3Be3gHble sennumuHbl, Kpome Toro, nog,
AENCTBUEM COJNIHEUHbIX KOPMYCKYNSPHbIX NOTOKOB KOMETa
MOrna BCMbIXHYTb elle Ha 2—3 BenMumHbl. BoamorkHo, ceii-
yac oHa gocturia 6—8 BeNMUMHBI U ee MOXHO nerko oT-
KPbITb C MOMOLLLIO NPOCTbIX BMY3anbHbIX cpefcTs. HysHo

e
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6LICTPO nNepemepuTL BCe NNACTMHKM, PaccuMTate npubnu-
KEHHble KOOPAMHAaTbl KOMETbl U COOBLUTE O €e OTKPLITHM.

Y1pom 23 oktabps uameperus Bbinm 3akoHueHsl, [po-
deccop C. K. BcexcBatckui npocmoTpen Bce NAACTUHKKU C
HOBOM KOMETOM, MPOBEPMN pacuyeTtl K NEPBLIM NO3ppasmn
Hac C OTKPbITUEM.

Coobuetne od OTKpeITUM Bbino nocnaHo B LleHTpans-
Hoe BIopo acTpOHOMMUYECKUX Tenerpamm poktopy b. Mapc-
neHy (Kembpupxk, CLLUA), B tenerpamme copepanuce mo-
MEeHTbl HabnIoAEHMIH KOMETbl; 3KBaTOpHanbHble KOOPAMHA-
Tbl (NpAMOe BOCXCXAEHUE M CKNOHEHME), NpuBeAeHHble K
snoxe 1950.0; uHTerpanbHas 3Be3fgHas BENMUYMHA U XapakTe-
pUCTMKA BHEWHero Buaa. Takue e Tenerpammel 6uinu oa-
HOBPEMEHHO oTnpasneHul Bo BcecorwsHoe 6iopo actpoHc-
muueckux coobuenmnit (Mocksa), 8 UHCTUTYT TeopeTuyeckomn
actpoHomuu (JleHuHrpag), a Takke B acTpodusaMyecKue MH-
cTUTYThl Anma-Atel u [ywanbe,

Yepes Heckonbko gHeit poktop b. Mapcaen coobuwun,
YTO OTKpPLITUE 3aPerucTPMpPOBAHO: HOBOW KOMETe AaHbl
MMeHa nepeooTKpbiBatenen — Yypiomosa u lepacumenko—
n Homep 1969 k. U3 UHcTuTyTa TEOopeTMUECKOW acTpOHOMMM
M. 5. LLimakoea mpucnana paccuMTaHHYIO el 3demepuay
M nepBMuUHble 3nemMeHTbl napabonuueckoi opbuTbl HOBOWM
KOMeTsl.

B. MapcaeH Ha OCHOBaHMM HaLUMX M3MEPEHMII paccuuTan
ueTblpe BapuaHta ademepup Ans napabonuueckux M ABa
BapMaHTa ademepus Ans anaunTMieckux opbut. OH cpasy
NPeanonoMXuiA, 4TO KOMeTa, BEPOsiTHEE BCEro, ABWIKETCS no
OAHOM M3 3nAunNTHMUecKux opbuT ¢ nepuofom okono 7 ner.
Teneps, nocnie Bonee MecsHYHOro MNepepbIBa, ACTPOHOMBI
MOTNIM OTbICKaTb KOMETY.

U BoT nepeoe coobuienue: 31 okTabps HOBYlO KoMmeTy
Habniogan K. Ckoeun (CLUA). Kpome TOro, ee obHapyun
Lx. Boptn Ha nnactuHkax ¢ kometoir Komac-Cona, nony-
ueHHbix CkoBunom 14 centsabps. 3atem noctynunu cooble-
HMs o HabniogmeHusx kometsl ot J. Pémepa (CLUA), T. Ce-
ku (Anonus), B. Mune (®paHuus), Ban Bucbpyra (CLLUA) u
A. Mpkoca (UCCP). B Cosetckom Cotosze komety Habnio-
panu Ha bBlopakaHckoi actpogmsuueckon obcepeatopun
C. K. Bcexsstckuii, B. A. Jlunoseukuir u B. JI. AdaHacses,
B Kpbimckoit actpoduanueckon obcepeatopun — H. C. Yep-
Hbix u B. A. BypHawesa, a 8 Anma-Atre — C, W. lepach-
MEHKO,

Yyacrhuku nepeoti komerHnoll sxcnedu-
yuu Ha 2ope Canzaor  (Tadxcur-
ckas CCP). Caesa nanpaso: B. 1. Hean-
uyr, I'. A. Py6o, K. H. Yyponos,
. A. Andpuenko

®oto A. Beuaoro, 1966 r.



Odun uz nuros 3auauiickozo Aaaray, coroepaguposannsiii 6essynnoll Houvlo Ha kamepe I[Mwmudra. Taraes ka-
depa 3a J8YTMURYTHYI0 IKCROUYUI ModceT 3aneuaraers 36e30vl 15-U seauuunst. OT cToab caabvix 36e30 ceera

npuzodur ¢ 500 000 pas meHvure, yem OT 06LIKHOBEHHOU

Ha 6GonbwuHcTBE NNacTMHOK KOMeTa MMeeT Bupa AMY-
¢ysHoro obbeKkTa ¢ PE3KMM UEHTPAafbHbIM CryLieHUEM —
anpom. Y Hee Y3KWI npsmonuHenHbli xsoct | Ttmna (no
BpeauxuHy), AnuHOM okono 6 MnH. kM. B ceHTtabpe komera
6uimna 12, B Hosbpe 13—14, a no HexkoTopbIM OLEHKAM —
He cnabee 12,5 3Be3fHON BenMUUMHBbI,

CornacHo HawuM M3MepeHusm, abconoTHas BenuuMHA
KOMETbl, T. €. BeNMUMHA KOMEeTbl MPM YCNOBMM, UTO OHa
yaaneHa or 3emau m ConHua Ha 1 a.e., cocrasnser 11,53
3BE€3QHOM BenuuuHbl, a sapa — 14,5, Mel oueHunu paguyc
aapa (1,2 kM) m ero obrem (7 - 105 cm®). Ecnmu nnotHocTs
BellecTsa agpa okono 3 r/cm®, To ero macca pasHa npw-
mepHo 2,1-10° 1.

Mepsuie e HabniogeHUs NOK&3anM, 4TO ABMMKEHME KO-
MeTsl Xxopolwo crneayet aemepuae AN OQHON U3 INNUNTH-
yeckux opbuT, paccuutanHoi b, MapcpeHom. [lMocnegHue
HabnogeHus nopteepaunu 310. Hanpasnenue pBuIKeHMs
KomeTbl no opbute, Tak e Kak u y nnaHet,— npsimoe, Ko-
meTa — 75-i1 uneH cemMencTBa KOPOTKONMEPHOAMHUECKUX KO-
met HOnutepa.

Hosas kometa 1969 2 npoponkaer ¢BOM MNONET B KOCMU-

ceeuu, Harodawelici HA PAccToinUU 0xoao 1 km

yeckom npoctpaHctee. OHa BCe panslwe M Aanblue yXOAWT
ot ConHua u 3emnn u B cepeaunne 1970 r. crana Hepocs-
raeMon faxe ANs CBETOCMIbHLIX Teneckonos. Komerta 6bi-
na otkpuita B6nM3u 3Be3gbl [ bnusHeuos, 3atem us co-
3Be3gus BnusHeuos komerta nepewna s cossesgue Paka u
panee B cossesgme JlbBa. B suBape 1970 r. oHa Haxogunace
okono 3se3sgbl P JlbBa (OeHebosnbl). Tyr, ¢ Touku 3peHus
3eMHbIX Habnlopartenes, oHa cpenana NoOBOPOT M Hauyana
ABUrathcs Ha 3anag. Tak oHa nNepemeltanacs noutu go ce-
peauHsl anpens, a NOTOM 3eMns Havyana obroHsTb Komety
npu cBoem asuKeHuu no opbute. Bce Bpems, noka komera
6bina goctynHa ans HabniopaeHuit, oHa pacnonaranace B Co-
3se3gum JlbBa.

Mo TOUHbIM MONIOXKEHUSIM KOMETbI, OnpeaeneHHbIM B Te-
yeHue Bcero nepuopa HabniogeHui, Buin paccuMTaH OKOH-
yaTeNbHbIA BAPMAHT ee 3IUMNTUYECKON OPBMUTBI C¢ yueTom
BO3MYLUEHHM OT nnaHet. Ha anemeHTax 3Toi opbutnl 6yayT
OCHOBbLIBATLC 3(eMepHAbl, NO KOTOPbIM MOXHO CHOBAa
HaliTH KoMeTy, Korpaa oOHa npubnuautca k ConHuy M
3emne. Oto npowusoiper 8 1975 r. Byaem wpate csoo
xomeryl
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NEPBOE HABIIOAEHIIE
IDOERTA DHNMTETA

A, DitAmrTelin, cosmanas o0IOyIe TEO-
puro oraocureasHOcTH (OTO), ora-
€aJICsT, 9TO OHA CTAHET YHCTO MareMa-
TIYecKoll, 0TOPBAHHOIT oT HAOMICTEHN.
IlosToMy oH GoJbINOe 3HAYEHAEe IPH-
JaBal  ee YKCIepUMMEHNTAIBHON HpO-
Bepke: «Bpuro 6Bl Kpailme sReIaTelds-
HBIM, 9TOOBI ACTPOHOMEI 3aWHTEpPeco-
BAJINCh IOCTABIEHHBIM 37eCh BOIPO-
COM JaKe W B TOM ciaydae, ecxum OBl
TIpefbIAYIOIEe PACCYKACHHA Kazalmch
HEeJJ0CTATOIHO OGOCHOBAHHBIMH  ILII
aHTACTHIECKAMEAY .

MsBectusr Tpm  addexra,
MOTYT OBITH IIPOBEPEHBl ACTPOHOMII-
YecKHIM HOyTeM: JBIKeHHE IepHretu-
eB IITaNeT, TPaBHTANMOHIOE CMeIe-
HIe 9YacTOTHl U OTKIOHEHHE CBETOBO-
1o ay4a. HemaBHO Gblii YKaszaH gerBep-
TEI croco6 mpoBeprm OTO, ocHoBaH-
HBIH Ha pafmoloKamuu ImaHer. Mer
pacCMOTPHM JIMMIb OAMH n3 dddek-
TOB — OTKJIOHEHUE JydYa CBeTa B Ipa-
BHTANMOHHOM II0JIe MAaCCHBHBIX TCII.
Cnemyer orMeTwTh, 910 RIS obmapy-
JReHIs 9Toro  adderTa TpedyIOTCA
HCKIIOUATENBHO TOYHBIC W3MEpeHN.

N3 paboret A. diirmreiina «OcHO-
BH 00me#i Teopmu OTHOCHTEILHOCTHY
clenyer, 4UTO BeTHIMHA OTKIOHEHHS
Iyda CBeTa B TDABUTALHOHHOM II0Je
CoxHma cocraBigeT:

8r = A,

KOTOpEIe

rie A — mocroAHHAA BeIWUMHA, PaB-
maa 1”75, a r— yraosoe paccros-
nme ot nmentpa Coxmuma Ao Jyd4a, BH-
paskeHHOoe B pajumycax Couamma. Oue-
BHUJHO, 9T0 MAKCUMAJIHHBIM CMEIIeHH-
eM ofmafaer 3Besfa, TPAGKTODHA Y-
ya KOTOPOHl KacaeTcsl IOBEPXHOCTH
Conmna: r =1 m 8r = 17,75.

Ilposepra dToro asdderra TPOBOAH-
Jach TOJTHKO BO BPeMs MOJTHBIX COJN-
HEUHBIX 3aTMEeBHIl. ACTDOHOMBI m3Me-
parn 8r m r, DOTOM BBHIYHCIAIN 3HA-
qeHne A I CpaBHUBATHA €ro ¢ Teope-
THgecKNM. Bmepspie rtakme HaGmione-
Hus1 Obulm BeITOMHEHLI Gosnee 50 et
"Hazag —29 mas 1919 r. B sror [neHn
NPOM30IIIO0 COJHEYTHOE 3aTMEHIe, KO-
TOpPOE 0Ka3ajoch OYeHb OJArOmpusT-
HbIM st HaOmiomennst adderta IitH-
mreiiHa: CouHIe 6bLT0 BHMHO HaA (o-
e ApKHX 3Be3[ CKomdeHusa I'map,.

*A. 9tmmTeit 5. Cobp. HayuH.
TpyznoB, T. I, M3n-o «Hayra», 1965 1.,
cTp. 176.
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Adyu ceera, udywuil or 36e3dwr, e6ausu Coanya uckpusaserca. Habawdareas
yeudur 36e3dy CcMEWEHHOU OTHOCUTEAbLHO UCTUHHOZO0 ee NOAOHEHUA NA 6eal~

yuny Or

3atMenme  HAGIIOJAQMN  JABe AaHI-
smiickne okenemmmui: B Coopate (Ce-
pepuasd bpasiima) 1u  Ha 0CTpOBE
Hpurcune, v Oeperos 3amagsoil Ad-
puri. Ha Ilpurcume Obl10  C/lesano
16 cHUMKOB, HO  JIHIIb HA  Of-
HOM M3 HIX O0Ka3a’loch 0CTATOUYIO
xopouuce m3o0pakenue TATI 3Be3J.
CpaBHEB 9TOT CHIIMOK ¢ (bOTOI‘paq)I/I:
eil Toro ke ydacrra neba, CACTaHHOIL
B Amrauu B saBape 1919 r., actpono-
MBI BBIYHCTILIN OTHOCHTETBHBI® CMe-
Imenus 3Bes]. DeanmunHa A oKasalach
pasmoit 17,61 = 07.20.

Ixcnenuuus, padorasmas B bpasi-
mum, cobpaisa Goaee OOMMPHEIA MaTte-
pmai. ACTDPOHOMAM Y/JaloCh oOIpeje-
JMNTL TOYHOE TOJOKeHNe CeMH 3Bes,
nBe 113 KOTOPHIX HAXOAWINCH HA Ppac-
CTOAHHI [BYX COJHEYHBIX PajuycoB
or meurpa Coxnna. [Ia BeIWYAHEI
A 6puro monyderno suatenume 17,98 &=
0”,12. B padpHelinieMm, Korga Y4l
TONPABKY, CBA3aHHLIE C YCJIOBHSIMH,
B KOTOpHIX moaydanm (pororpadmnm,
3paueHne A yseamumioch mo 27,07 =
07, 13. .

Taxum ofpasoym, Bo BpeMa 3aTMe-
g 1919 r. OeLIo [OKa3ado CymecT-
BOBAHME pafWaibHBIX CMeIIeHHil ¥
3BE3J[, HO TIOJYyYeHHBIE Pe3yIbTaThl
HC TO3BOJMJIN YBEPEHHO OHpefleJuTh
BeJIUYHHY HTOT0 CMEIeHHA U TeM 0o-
Jee TPOBEPHTH B3aKoH Or = const/r.
Kax moxasan aragemnk A. A. Muxai-

J0B, HaHHBIe HAOJIONEHHA MOTYT Jo-
CTATOYHO XOPOLIO OHMCHIBATLCSA He
TOJBKO (YopMyaoit Or = cons! r. HO .
THeH oI 3aBIICHMOCTBIO BHTA:
Or = —07208 r = 1”37. Meroi w®op-
PeSIUHII  HO3BOIMI  HPOAHAIIZHPO-
BaTh JO0CTOBEPHOCTE DTHX [ABYX BO3-
MosEHOCcTel. Pacderst yrazniBaior, 4ro
JMHeTHAS 3aBHCHMOCTDL JIy4Ile OTBe-
vaeT AaHHBIM Halbuiofenuii, Tak Kak
B DTOM ciaydae KoaumiuumeHrr Roppe-
aanun Gamxe K 1 (deM Gmmke Kodd-
§HUIeHT Koppeasnma K 1, teM 0oib-
e 3aBHCHMOCTH Or OT r).

IIposepra adderra  diimmreiina
IIPOBOJILIACH 1 BO BPeMs HOJHEIX 3aT-
meHmit 1922, 1929, 1936, 1947 =m
1952 rr. TlonydeHHbIE 3HAYCHIS TTOCTO-
SHHOII A Ha [ecAThie J0dH CERYHBI
OTIMYAINCHL OT Teopermieckoro. K co-
JRQIEHIIO, 3TH Pe3YJILTATHI Bee ke He
MOTYT CUHTATHCS OKOHIATEILHBIMII H
MO-TIPe;RHEMY HYEKIACTCA B MOATBePIK-
MeHHH MareMaTHIecKas 3aBHCIIMOCTDH
CMeIeHNA 3Be3]] C YBOAMUYSHIIEM WX
paccrosinust  or Coauma. BepoArHo,
TONBKO HOCJHeAYIOIMie  HabIi0neHNs
mMo3BOJAT chenaTh 0(ojee yBepeHHbIE
BBLIBO/IBI, IIpHYeM ceifgac B VleancroMm
yansepcurere (CIHA) paspadarsisa-
ercsi METOJ H3MepeHHS OTKIOHEHIST
CBETOBOTO Jy4Ya TI'PABHTAMHONUBIM IT0-
neM CoJHIa BHE 3aTMEHHH.

E. 0. TAHHJIJEBCRKAA



A.10. TOJXIbBTOBCEIMI

Mnamst CIHA mo mccnenoBammio miaHer
¢ TMOMONBH KOCMHYECKHX ammaparos

Mnanst CLUA rio uccneposanuio nnader Ha 70-e rofgwi
HEOLHOKPATHO NEPECMATPMBANUCL U, NO-BUAMMOMY, ellie He
pas noaBeprHyTcs MameHeHnuam. Huke manararoTcs nnausl
B TOM BMAE, B KAKOM OHM «BbIKPUCTANNU3OBANMCLY KO BpE-
MeHu npefctasneHus B Konrpecc npoexta biopwera Ha-
LMOHaNLHOro yNpPasfieHMs No a’poHaBTMKE U UCCNeA0BaHUIo
KocmuuecKkoro npoctpaHcTea Ha 1971 dunancoBsil roa.

Mpeangent CLLUA P. Hukcon 7 mapta 1970 r, B cBoem
3afBIEHUM O NEPCNEKTUBAX PAa3BUTUS AMEPMKAHCKON Koc-
MUYECKOM nporpammsl ckazan: «B npepcrosiiem pgecatu-
neTMM Mbl 2aMyCTUM HEMUIOTUPYEMble annapartsl KO BCeMm
nnaHeTam CONHEYHON cucTeMb», KaxkoBbl e KOHKpeTHble
rnepcnekTMebl B 3ToM obnactm?

MAPC

AMepuKaHLbl COCTaBU/IM ABE NPOrpPamMmbl UCCNEAOBAHUA
Mapca: «MapuHep» u «Bukunr», MNepeas nporpamma npes-
YyCMaTtpuBaeT BbIBOJ [ABYX aBTOMATMUECKMX KOCMMUECKMX
annapaTtos «MapuHep» Ha apeoueHTpuueckue opbutel. 3a-
nyCcTuTh annapartsl npeanonaratot B8 mae 1971 r., c6bnuke-
Hue ¢ Mapcom npousoigert B okTabpe — HoABpe Toro e
roaa (rop Benukoro nMPoTMBOCTOSHMA). ANMapatbl ACIKHbI
BECTM KapTorpadgmueckyro cbemKy Mapca, wuccnegosats
NOBEPXHOCTb MJaHEThI, OMpPefensTs ra3’oBblii COCTaB, Tem-
nepaTypy, AaBfeHMe M MAOTHOCTb aTMocdepsl, PerdcTpu-
poBaTb KOCMMUYECKOE M3NyHeHue B OKONOMNAHETHOM MNpo-
cTpaHcTee. [MpopomuutensHocts paboTtbl anmnapaTtos Ha
apeoueHTpuyeckux opbutax He MeHee Tpex Mecsues. 3a
3TO BpeMs NpennonaratoT MCCNenoBaTh CYTOYHbIE M CE30H-
Hble M3MEeHeHus nosepxHocTM Mapca,

IIpoekr kocmuueckoeo annapara «Ma-
punepy

Tonrubueii

Bropas nporpamma npepycmatpusaet BuiBoa Ha opBu-
Tbl BOKPYr Mapca [ByXx @BTOMaTMHYECKMX KOCMMUYECKMX ar-
napatce «BukuHr», coctoslimux u3 opbuTanbHOro M noca-
AouHoro 6noxos. Mocneanuii oTRenseTcs, CXopuT ¢ opbu-
Tbl, TOPMO3UTCA C TOMOWbIo N0BOBOro 3kpaHa, Napaiuiora
ABMratenei, satem coeepliaet nocagky. lepsoHauansHo
nonetel annapatos «BukuHr» 6binu Hameuensl Ha 1973 r.,
HO B CBA3U C (PHHAHCOBLIMK 3ATPYLHEHMUSIMU WX OTHOMMAK
Ha 1975 r.

Op6uransHble 6n0kM «BukuHros» u annaparel «Mapu-
Hep» KOHCTPYKTMBHO EHANOFMUHbLI M NpefHasHaualoTcs ans
BbINOSIHEHMS OAHMX U Tex e 3apady. [locafouHuln Bnok
cHabxeH npuBopamu NS M3IMEPEHWs MapamMeTpPoB aTMo-
cepsl Ha ydyacTKe cnycKa u rnocne nocagKkM, Ansi MexaHm-
HYEeCKOro M XMMMUUECKOro aHanu3a rpyHTa, a TaKXe [gns
Buonoruyeckux uccnesosanui. OpbuTansHuii 6ok  pac-
cuuTaH Ans paboTkl B Te4YeHMe roAa, a NMOCaAOHHLIN — A0
Tpex MecsueB Ha nosepxHocTM Mapca.

B ctapmm nouckoBbIx MCCnenoOBaHU HAXoaaTCs TSIKEnble
MAapCHAHCKWe annapatel, cnocobHble AOCTABMTL Ha nnaHeTty
KOMIIEKCHYIO aBTOMAaTUUecKyto Buonoruueckyro naboparto-
puto.

BEHEPA

BeHepe B amepuKaHCKOM KOCMMYECKOI Nporpamme yae-
nAeTcs MeHblle BHMMAaHuA, Tak, 3oHAupoBaHue BeHepnl B
1967 r. «MapuHepom-5» yaanocs npoBecTu TONLKO MOTOMY,
UTO OCTaNCs HeMCronL30BaHHLIM KOCMMYECKMit annapar,

Agtiedna

Conrennpie
qamagen
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IIpoerr xocuuueckozo annapuara «Dukunes

npeaHasHadaslWuMics Ans uccnegosarus Mapca B 1965 r.
Ha 70-e rogbl noxa yisepx»pjeHa TONbKO OfHA NPOrpamma,
npeaycmarpusalowias u3syuenne BeHepsl, Aa u TO nMwb
«nonyTHo» (Ha nyTu kK MepKkypuio) annapatom «Mepkypuin»,

Paccmartpuealotca npoekTsl annapaTtoB ANns ucciepoBa-
Hus BeHepsi: BhiBOgMMbIE Ha OPBMTLI BOKPYr NnaHeTh!, CO-

IIpoerr nocadournozo 6i0ka annapara «Burunes
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BepLialolMe MArkyro nocagky Ha Benepy u «pgpendyro-
wue» B NNOTHOM atmocdepe nnaHetbl. MHOrMe yuyeHble cuu-
TalT, 4YTO co3faHue pAperdyoWNX 30HA0B-a3POCTaTOB —
oAHa M3 nepBooYepefHbIX 3a4a4 KOCMMUECKOM TEXHMKM.

MEPKYPUHA

B 1973 r. pomkHbl 3anycTuTs «Mepkypui» gns uccnepo-
BaHug camon 6nuskom k ConHUy nnaHeTsl ¢ nponeTHom
TpaekTopuu. TpaeKTopus noneta annapata k Mepkypwuto
fomkHa npontu Ha paccrosiimn 4 000—6 700 km ot Bene-
pbl. Mpu 3Tom npecnepyeTcs ABOMHAas UeNb: BO-NMepBbIX,
6ynet nposepeHo 30oHAMpoBaHue BeHepbl; Bo-BTOPLIX, Noa
BAMAHWEM nNpuTs>KeHuss BeHepbl annapar HanpasButcs K
Mepkypuro. Annapat gomxeH obnetets Mepkypui Ha pac-
croaHuu npumepHo 3 000 km, cioTtorpaduposat nosepx-
HOCTb NNaHeTbl, ONPeAeNuTs ee TePMMUYECKMEe XapakTepw-
CTUKM, NPOBECTH MOMCKM ATMOCKEPLI, MArHUTHOro mnons u
nosca paguauum. Paccmartpusaetcs Bonpoc ob ycraHoske
Ha annapaTte oTaensemoro 3oHga Aans cbpacbiBaHus Ha
Mepkypui,

FOMUTEP

Mpeanonaraercs uccneposatb He TONbKO BnMdKHME nna-
HeTbl, HO M panbHue, B nepsyio ouepedab HOnurtep. lMoka
yTBepxpaeHsl asa noneta k HOnutepy. B 1972 r. kocmuue-
ckui annapat «[MmoHep-10» * gomkeH «npopeBaThcs» uepes
nosic actepoufos mexgy opbutamum Mapca u HOnutepa,
nponTH Ha paccrosiun 150 000—500 000 km ot HOnurtepa,
NPOM3BECTH CLEMKY M 30HAMpPOBaHWe nnaHetbl. [lonetr go
nnaHetsl npognutcs okono 600 cytok. Ewe oauH annapar
«MuoHep» npepnonaratot 3anyctuts k KOnutepy 8 1973 r.

AOPYTUE OANbHUE NMNAHETHI

B 1980-x ropax B3aMMHOe pacnofioeHue AanbHMX Nna-
HeT 6ypeT Becbma BnaronpusTHLIM AN NOCNefOBaTeNbHO-
ro nponerta oaHOro annapaTta OKOMO HECKONbKWX MNaHeT ¢
ucnonb3oBaHnem NepTypOaLMOHHBIX MaHEBPOB, B MEPBYIO
ouepesgb, y FOnutepa. MNpoekThbl Takux nonetos paccmarpu-
BalOTCA B pamkax nporpammbl «Bonbwoii Typ» **. Paspaba-
THIBAIOTCA HECKONIbKO BAPMAHTOB MEXMNAHETHOro «TypHe»:
tOnurep — Ypan — HentyH, FOnutep — CartypH — MnyToH u
faxe FOnurep — CarypH — YpaH — HentyH. Takue nonertsl,
6e3ycnosHo, panu 6bl Upe3BLIYAWHO MHOFO ANS HayKW, HO
060iAYTCS OHM HEAELEeBO: OT HECKOMNbKMX COT MMIMOHO®
A0 HecKonbkux munnuapgoe ponnapos. Ecnu 8 1980-x ro-
Aax bnaronpusTHOe PpPacnonoeHWe MNaHeT MCMONbL3O-
BaHo He bByper, To cneaytouee nogobHoe «TypHe» no He-
CKONbKUM [aNbHUM NNAHETAaM MOXET COCTOATLCS TOMbKO
yepes 100 — 200 ner.

Takosbl nnaHbl. Byayuiee nokaer, kakue M3 HUX yAacT-
C OCYLLECTBUTL,

MAPCUAHCKAS SKCNEAULIUA

B yxe ynomuHaswemcs 3assneHuu HukcoHa rosopurcs,
YTO NP UCCNE[OBaAHWM MNAHET C MOMOLLLIO HenuoTHpye-
MbIX annapatos «He clepyeT 3abuiBath o Gonblwoif, HO 6o-
nee oTAAaNEHHOM NO BPEMEHM 3apadve — nonete nogen ans
uccnepoeaHus Mapca»., Hukakux pake npubnusutenbHbix
CPOKOB OCYLLLECTBNEHUS MAPCUMaHCKOM 3KCMeAMuMM nocnep-
Hee BpPeMs B aMEPMKAHCKON MneyaTM He Ha3bIBAlOT, XOTH
BCEro rof Hasaa «KOCMMuUeckue kKosBou» (No BbipaeHUo

* Cm. «3emns n Bcenennasn, N2 3, 1970 r., cTp. 24.
** CMm. «3emnsa u BcenenHas», N2 2, 1970 r., ctp. 20.



AsTomaruyeckas 6uosozuyeckas
caedoeanuti na Mapce

aaboparopus 0as uc-

anrnuickoro xypHana «Nature») npegnaranu opranusosath
Takyto akcneguumio B 1986, 1983 u paxe B 1981 rr.

Moka MMeroTcA TONBKO BECbMA NpeABapMTENbHbIE NPOeK-
Tel 3TOH 3kcnepauummn, lMNpepnonaratot, uto k Mapcy ogHo-
BPEMEHHO OTNpPAaBATCS ABA MMAOTUPYEMbIX Kopabns (aku-
nax Kaxpgoro wectb 4enosek). Kopabnu cosepuar napHsii
nonet. BoamoixkHo, mexay Humu 6yaet rubkas unu xectkan
cBa3b. M ecnu cuctemy M3 gByx Kopabnei Bpawath OTHO-
cuTensHo obliero LEHTpa Macc, B Kopabnsix nosBuTCs Mc-
KYCCTBEHHasi cuna TSKECTH. DTO OUYEHb BAXKHO, MOCKOMbKY
npebbiBaHMe B COCTOSIHUM HEBECOMOCTH B TeUeHMe MHOMMX
MecsueB rnoseTa MOMET BPEAHO OTPA3WUTLCA Ha 340pPOBbEe
KOCMOHABTOB,

B cnyuyae aBapuu opHoro uas kopabneii akunax ero cy-
Mmeert nepebpartbcs BO BTOPOMH, MCMPaBHLINH kKopabnb U B Hem
npopomkate noner, Jpyroro cnocoba cnaceHus KOCMOHaB-
TOB M3 MOTEPNEBLUEro aBapuio MapcuaHckoro kopabns Her.
3T0 — He MCKYCCTBEHHBIN CMYTHUK, KOTOPLIA MOXHO BeEp-
HYTb Hepe3 HecKoNbKo uyacos, Kak «[emMuHan-8», u parxe
He NyHHbIM KOpabnb, KOTOPLIN MOXHO BEPHYTb uepes He-
CKONbKO CYTOK, Kak «AnonnoH-13». A cnacartenbHbii Ko-
pabns ¢ 3emnu 6yger nobupaTtbcs HECKONLKO MecALEB,

MepsoHauansHo Kopabnu BbIBOASTCS Ha OKOJNIO3EMHYIO
opbuTy, rae K HUM NPUCTHIKOBBLIBAIOT TPM PaKeTHbix 6n0Ka,
CcHabMeHHbIX spepHbIMU ABuratensmu. CosfaHuio sgepHbIx
nsuratenei npuaaoT ocoboe 3HaueHWe: COBPEeMEHHble pa-
KeTHble 6ok, cHabeHHble ABMratensmu, pabotarowmmu
Ha XMMH4ecKom (TBEPAOM UIIU HKHMAKOM) TONNUBE, HE UMEIOT
[OCTAaTOYHO BLICOKMX DHEPreTMHECKMX XapPaKTePUCTHUK, YTobbl
obecneunth nonet kopabns k Mapcy u Bo3BpalieHue ero
Ha 3emnto. [lBa pakerHbix 650Ka, Ha KOTOPbLIX YCTAHOBJEHbI
sAepHble ABUraTenu, NnepeBoasT Kopabnb ¢ TPeTbUM paKeT-

 HbiM BMIOKOM Ha TpaekTopuio noneta k Mapcy. 3atem oHun

OTAENSAIOTCH M, MCMONb3ys OCTAaTOK TOMMMBA, BO3BPAWLAIOTCA
Ha oKonosemHytro opbuty. 3pecb 3t 6noku moryt 6biTh
AOMONHMTENLHO 3anpaBfieHbl M MCMONb3OBaHbI MOBTOPHO.
Tpetuit pakeTtHbiti 6nok obecneunBaetr nepesop kopabns
¢ nponeTtHon TpaekTopuu Ha opbuty BOKpYr Mapca (rak
Ha3biBaeMas apeoueHTpuueckas opbura), a no OKOHUaHWM
NporpaMmbl MccnenoBaHuii Mapca — nepeBos ¢ apeoLeHT-
prueckoi opbuTel Ha TpaekTopuio nosera k 3emne.
Kopabnu, obpawarolwmecs Ha apeoueHTpuueckoin opbu-
Te, cbpacbiBaloT aBTOMaTMUYECKME MCCNenoBaTeNlbCkMe 3OH-
Abl. Hekotopble M3 3TMX 30HAOB pBOCTaBAAIOT Ha kopabnb
obpasubl rpyHTa M ppyroro marepuana ans aHanusa, o
OKOHYaHMM pPAa3BEAbIBATENbHBIX NONETOB ABTOMAaTHUECKMX
30HAOB Ha Mapc onyckaeTcs NOCAAOUHbIN annapart ¢ Koc-
MOHaBTaMu. DTOT annapar OTAeNseTcs OT MapCHMaHCKoro
kopabns, kak nyHHas kabuHa ortgensetcs oT Kopabns
«AnonnoH», COBEPLUAIOWErO NONET MO OKONONYHHOW Op-
6ute. OpHu NPOEKTHI NPEeRYCMaTpMBalOT OAHOBPEMEHHO
rnocagky Ha Mapc aByx annapaTtos, oTaenuslumMxcs ot obo-
ux kopabneii, ppyrue — rnocapky ogHoro annapara, B TO
BpeMs Kak MOCafouHbLli annapar BToporo kopabns cny-
MMT 3anacHbIM MSIM «MOACTPAXOBOUHBLIM» HAa Crydai BO3-
HUKHOBEHUS Kakux-nubo aBapuiHbix cutyaumid. MocagouHsble
annaparbl TPEXMECTHble MAM WecTUMecTHble. B Hux umeetcs
camoxopHas yctaHoBka («mapcoxop») Aans nepepBuMKeHHs
Nno NOBEPXHOCTH NnaHeTbl, NPMBOPLI AN U3YUEHMs rPaBu-
TAUMOHHOTO M MarHuTHoro nonei Mapca, celicmuyeckon
aKTMBHOCTM NnaHeTbl, YyCTAaHOBKa ans BypeHus, a Takxe ans
aHanu3sa reonorudecknx obpasuos. dkcneauuus byaer uc-
KaTb NPM3HAKKM XMM3HM Ha Mapce, XOTs, MO MHEHHIO amepu-
KaQHCKMX YUYEHbIX, HAAEXKAA HAMTU KM3HL B TeX MNYCTbIHHLIX
paiioHax, rae BbICAAMTCS Nepsas 3KCNEAUUMS, O4YEHb mana.

Modeaw cbpacbleaemozo ¢ Kocmuueckozo annapara 30Hda-
aspocrara
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IIpoekr nocadounozo annapara Mapcuarnckozo kopabas
(czema u pucyrox)

KocMOHaBTbl AONMMKHbLI BECTM MOMCKM BOAbI M APYrUX Npu-
POAHLIX pecypcos, KoTopble mornau 6bl Mcnonb3osaTthbCs
ans obecneueHuns Byayuwed MapcMaHCKOM HayUYHOM CTaHLUMK,
BO3MOMXHO, KOCMOHAaBTbl pOCTaBAT Ha Mapc 3eMHbIX Xu-
BOTHLIX MNM Kakue-nubo apyrue OpMbl MU3HM, UTOBLI MC-
cnepoBaTb BO3MOXHOCTb MX BbDKMBAHUS B MApPCHAHCKMUX YC-
nioBUSsIX.

MocagouHblli annapar, kak M nyHHas KabuHa kopabns
«AMONNOH», COCTOMT U3 MOCAAZOYHON M B3NETHOW CTyneHew.
MocapouHas cTyneHb ocTaHeTcs Ha Mapce u Byger cny-
dMUTb CTAPTOBbIM CTOSIOM ANA B3NETHOM CTYMeHW, KoTo-
pasi AOCTaBMT KOCMOHABTOB Ha Kopabnb, obpaluatowymiics
no apeoueHTpuUYeckoi opbure.

Kopabne ¢ nomoubio paketHoro 6noka nepexoamut ¢
3TOM opbuThl Ha TpaeKToputo noneTta k 3emne, npuuem,
ecfii No3BONMUT B3aMMHOE MOJSIOKEHUE NNaHeT, TPaeKTopus
BO3BpaleHUs Ha 3emnto npoipaer okono BeHepwl. Dtum

MOJXHO BOCMO/L30BAaTHCS, 4TOBbl MCCNepoBaTb NNaHeTy €
nomouwsto cbpacbisaemMbix 30HA0B. Kpome TOro, nputsike-
Hue BeHepsl nomoxkeT M3MEHUTL, NapameTPbl TPAEKTOPMM
Kopabns u obecneunts Haubonee GnaronpusTHble yCnosua
cbnuxkenus ¢ 3emnen. Kopabns Ha 3emnio He Bo3epauwa-
eTcs — OH npu4anueBaetT K opburtansHomi craHuuu, Kocmo-
HaBTbl 3[€Cb BbLICAXKMBAIOTCHA, @ MOTOM WX AOCTABAAIOT Ha
3eMnto TPaHCMOPTHBIM KOCMUUYECKMM Kopabnem «kaboTark-
HOro MNaBaHus»,

Mo pasnuuyHeIM oueHkam Taxkoi nonet Byper ctouTs OT
25 po 100 mnpg. ponnapos. OnpaegaH Ny NoneT uenoBeKa
Ha Mapc? Moxet 6biTh, Bonee uenecoobpasHo wuccnepo-
BaTb NNAHETY C MOMOLWbIO aBTOMAaTUUecKux annaparoe? bes-
YCNOBHO, MapCMaHCKOM 3KCMEeAULMM [OMKHLI NPenLecTBo-
BaTb MoneTbl Ha Mapc aBToMaTtMyecKux annaparos, U TOJNb-
KO Ha OCHOBE MONYYEHHOM OT HUX MH(POPMALUM MOXKHO Oy-
fAeT PelunTb, HYXKHA JiM SKCneauums.

HOBBIE KHUTU

HARBJIOJATEJAM HEPEMEH-
HBIX 3BE3]

cpefHen LKOoNbI.

Unen-koppecnonaedt AH YCCP npo-
¢eccop B, M. Llecesuu onyb6nukosan
kHury «[lepemeHHble 3Be3fbl M CMOCO-

61 ux uccnegosanus» (u3n-so «Meparo. wwie,
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ruka», 1970), paccuntaHHyro Ha nobuTe-
nei acTpOHOMMM, CTAPLUEKNACCHUKOB M
CTYAEeHTOB, npenogasatenei BbiCWer u

KHura copepmuT KpaTtkyro xapakre-
PUCTUKY Pa3fMYHbIX TUMOB 3B€3A, U3ME.
HaOWMX cBOW 6Bneck (3aTmeHHO-ABOM-
BCMbIXUBAKOWME,

B3PbIBAIOWMECS), ONUCaHME MeToaoB
HabnogeHuin (Bu3yansHbix, doTorpadu-
UeCKMX, (HOTOINEKTPUUECKMX) M CMOco-
6o ux o6paborTkM, cnpaBouYHbLIN MaTe-
puan ans Habniopateneii (katranor wua-
BpaHHbLIX MEPEMEHHbIX 3B€3s, KapTh
OKPECTHOCTEN W 3Be3aHble BEeNUUUHbLY

nynbcupyioliue, 3Be3pn CpPaBHEHUS).



HOJET «*ANIOJNOHA-13)

IIporpamMa «AmommoHa-13» mpeny-
cMaTpuBajia BBICANKY Ha JIyHY TpeThb-
ell skcmeqnmiuum B paiioHe Kpartepa
®pa Maypo, rge mpepmosaaraiil HaiTu
BHIGPOCH! [NIyOHHHBIX JIYHHBIX IOPO,
IIOSIBHBINMECS NPH 00PA30BAHWHI Kpa-
Tepa Homepumr n Mopsa [domneir. Ho
BBIIOJTHUTL WHTEPECHYIO M HACBII[eH-
HyI0 OporpaMMy He YAaloCh.

HenpuarHocTH Havammch em2 [0
crapTa. OnacHOCTH 3apaskeHUsA KpacHY-
X0# 0JMOr0 W3 YJEHOB OKHUIAKA 3a-
CTABHJA PYKOBOAUTeJNeil IOJeTa 3aMe-
HITDH eTo Jy0JepoM. _

11 ampeas 1970 r. «Amommon-13»
CTApTOBAJ C DKHUIIAKEM B COCTAB2 KO-
MaHfupa Kopabaa [meiimca JloBeiia,
COBEpIIABIIEr0 CBOHl ueTBepTHIl mo-
netr B RocMoc, nyo.aepa [ixona Cyug-
skepta m (Mpepga Xeiica, JeTEBIIIX B
gocMoc Bmepsele. Ha ywacrke BwnIne-
JeHHs IpesRIeBPeMEeHHO BBIKIIOUILICA
OfWH M3 IATH JABHrateixeil BTOPOIl cTy-
meHn. OJHAKO OCTAILHBIE ABHTATENH
CyMeJIH KOMIEHCHPOBATH HERZ0OOP CKO-
pOCTH, M KOpadJab BLIIIEJ Ha TPaeKTO-
puio momera K JIyHe, O6MI3KyIo K pac-
yeTHO#l. 3areM [Boe CYTOK BcCe IO
HOpPMaJbHO. 11 BAPYT...

14 ampens, 6 dacoB 15 MEEYT — BHe-
3aIlHBIH  «XJIOHOK»— B3PBIB 0adKa ¢
#IICIOPOJOM B IBHTATEJILHOM OTCEKE.

6 yacoB 45 MHHYT — B OTCEKe OKII-
fajka Hadvalo IaflaTh HABIEHHE RIHC-
Jiopofia.

7 4acoB 59 MHUHYT — IeHTDP YIIpaB-
JIeHHA CO0DINaeT, 4YTO CHCTeMBI IBHTIa-
TEJLHOTO O0TCEKAa, 00eCHIeYnBAIIAe
DJIEKTPOYHEPruel, KICJIOPOAOM M BO-
[0it, cMoryT paboTaTh BCero JHINL 15
MUHYT. [IBYM KOCMOHAaBTaM IIPUKA3aJIl
mepefiTh B JIYHHYI0 KaOUMHY M BHJIO-
qIThH MMEIOIIWecss TaM OOpPTOBHIE CH-
CTeMBI, KOTOPHIM BIIOTH [0 COJIHIKe-
A ¢ 3emieil npeacrosuo obecme-
YHBAaTh KOCMOHABTOB 3JIEKTPODHEPTHeii,
HWICJIOPOIOM W Bojoli. JIyHHas KabmHA
€Tajda HCHOJHATHL  HECBOHCTBEHHYIO
POJb «CHACATENHHOH IIIIONKI», IIOTO-
My Yro OB IPAKTHIECKH «MEpPTB»
IBHTATEJbHBI OTCEK, KOTOPHI oJ-
3KeH ObLI nuTarh Kopabiap Ha Tpacce
monera K Jlyse, y JIyHB I Ha Tpacce
BO3BpAIe¢HUS K 3CMIe.

[IBa KOCMOHABTA Iepemiad B JBYyX-
MECTHYIO JIYHHYI0O KabuHy, a Tperui
ocTajicA B OTCEeKe BDKUIIAKA, Kyjga de-
pe3 OTKPHBITBIH JIOK IIOCTYIAT KHCJIO-
pox 13 aynuHoit Kabmuel. KocMoHaBTAM
OPHILIOCH YPe3BHIYAliHO  DKOHOMHO
pacxomoBaTh pecypchl cBoeil «cmaca-
TeJbHOH muronKmy». OHHN cHgelrnm B
TEMHOTEG W XOJOfe, HCILITBIBAIHA He-

nocTaTok B Boge. Horma B Kopabie
cTaja OHACHO YBeJIHYHBATHCA KOHIEH-
TpPanusA YTIeKHCJIOro rasa, KOCMOHAB-
THl C IIOMOIIBI0O IOAPYYHEIX CPENCTB
(mranrn ot ckaaHADOB, JIMIKAsA
JeHTa, NJIACTHKOBEIE MEHIOYKH, Kap-
TOHKa OT 00.I0KKH GOpTKYypHANa) cy-
MEJH TOAKIIOYHTH K CHCTEMAaM JyH-
HOII KaOMHBI HOTIOTHTENb YIVIEKHCIO-
TO Ta3a, HaXOJNBIIUACSA B OTCEKe SKH-
11asKa.

8 wacoB 13 MUHYT — 00'BABIEHO, 4TO
BpIcafKa Ha JIyHY oTMeHseTcsd, Ko-
pabap obaernr JIyHy ® IOCie 3TOro
Oyner mepeBelleH HA TPAaeKTOPMIO BO3-
BpaIOeHusa K 3eme.

16 ampens — HOYBI0O CODBAJIO, IIpe-
MOXPAaHUTEILHBIH KiIamaH Ha Gadke ¢
SREJKIIM TeqneM, KOTOPBIH MCIOJIb3Y-
eTcs I IOoJavyH TOIIMBA B JBUra-
TeJb I0CAZOYHOIl cTymeHH. B pesyin-
TaTe YTCURI Tedus Kopabap Hadam
BpaI[aThCsA, UTO, B YACTHOCTH, 3aTPY/-
HILIO PafnocBsasb ¢ 3emueil. Beck mup
C HAOpSAMEHIEM I TPeBOrOH CJIeILI
3a TIOCJAEJHIIM 3TalmoM TPYAHOLO IIO-
Jera.

Coserckuit Colo3 m paAX JApyrux
CTPAH BBIPA3ILII TOTOBHOCTL OKAa3aTh
comeifcTBIe B CHACEHHN aMEPHKAHCKUX
ROCMOHABTOB. B palloH nmpuBopHeHHA
OBLIIO HAIIPABIEHO YeThIpE COBETCKIIX
CyIHA.

17 ampeasa «Amomnon-13» Giaromo-
JYyYHO IPIBOJHIVICA B IOr0-3alafHOK
yact TIXoro oxeaHa, Ifie €ro OKII-
JTadm CyAa  IIOHCKOBO-CHACATEIbHOU
cayROel. Bo BpeMs Bcero moxera MHo-
IO MY’KecTBa, caM000IagaHHsA, HAXOM-
YIBOCTII II H300PeTaTeJbHOCTH IpPOsi-
BILTII KOCMOHABTBHI II Ha3eMHBIE CIY:K-
OBl

Ilpencemareas Ilpesmmgmyma  Bep-
xosHOro Cosera CCCP H. B. Iloxmrop-
HBIH, obpamascs K IIpesmpenty CIITA
P. HukcoHy, BBHIpasuI HCKPEHHIOO
PafocTh B CBA3H C GJIArONOJIYIHBEIM
BO3BpanieHNEM Ha 3eMJII0 SKuOmaska
KOCMHMYECKOro Kopabmusa «Amoanon-13»
I IIPOCHJ IlepefaTh OTBAMKHBIM KOC-
MOHABTaM HAWIyIIOHE IOKEJAHUI.

SATAJIRA CTERJAHHBIX
IAPHKOB

KocmonaBr ApmcrpoHT, doTorpadu-
Pys CTepeoKaMepoil IYHHYI0 IOBEpX-
HOCTBH, 3aMeTILI, 4T0 B YIIyOIeHmAX
TPyHTa CBEPKAIOT CTEKISHHBIE IIapH-
K. YYeHBIX 3amHTepecoBaj0 WX Hpo-
ncxokgerue. Acrpormom T. Toxmpm Bel-
CKa3aJ] HeOKITaHHOe NPeIoJIo/KeHHe.
BosyosxuO, ur0o JIyHA,— 3aABUI OH,—
OblIa omanecra AJAUBOICHCA B TedeHHE
10—100 cexyHA aHOMAJLHOX THUTaHT-
cKo#t Bcmblukoil Ha Coanme. Maiens-
KHe KpaTephl-yIIyONeHus MOINU CIy-
JKUTHh eCTeCTSeHHBIMH TeINIOBBEIMHA JIO-
BymKaMu. B Humx Kak Onl sadmicn-

B yeaybaenusx aymnozo epyura, rar
MaseHbEUE 3ePKEAAbYA, CECPRAIOT CTek-
AAHHbIE WAPUKU

poBaica PPeKT ITOro KOII0CATHLHO-
IO B3PBIBA, INPEBLIMIAIONIEr0, [0 II07-
cyeraM Tompa, B 100 pas cpegmee
nsiaydenue Connna. ITpmamHo#l Takoro
B3PBIBA  MOIJI0O  OBITH, HAIpUMEp,
cronkHoBenne CoxHIa ¢ GOJBLIOH KO-
Mmeroli. CoopHo?— Besycmosno!

CoxpannocTs  CTeRIAHHBIX  cdep,
HEeCMOTPsI Ha HempepeIBHYI Gombap-
JAUPOBKY JIYHHOH IIOBEPXHOCTH MIIK-
poMeTreopuTaMm, Kak moxaraer I'omd,
CBH/IETEILCTBYET, YTO 9JTO COOBIThe
NPOM3ONIIO CPAaBHUTEIBHO HegaBHO,
He Gomee 30000 ;er masaxg. OHo, mo
MueHnio I'oama, He OCTaBWIO CKOJIBKO-
HEOYIb 3aMETHOrO ciefa Ha OGIIKe
Hamell TIJIaHeTHI: DHEPIUA yabTpaduo-
JIETOBBIX JIydell 6GblIa  HOrJION[eHA
3eMHOH aTMocgepoil, OXHAKO HEKOTO-
poe KOJIHYECTBO aTMOCHEPHOro Tems
MOTJIO OBITH YHECEHO B3DPHIBOM.

ABTOp BTOH IHIOTE3bl IIPHBIEKAET
ee s 00BACHEHHsT HEKOTODHIX 3ara-
JOYHBIX ABJeHHil, HaOmIOJaeMBIX Ha
npyrux miaasertax. I'oxp momyckaeT ma-
ke, 4To GmmKaiimaa K COXHIy cTOpO-
Ha MepKypHs IOKpPHIACH CILIOMIHOL
cuekniefics Kopkoii. ITyremectsie Ha
MepKypmii — mepcoekTHBa  CIAMIIKOM
orpanennass, m Toux moiTaerca mon-
KpenuTh, CBOHN BechbMa CMejhle II0-
CTPOEHUS HEKOTOPHIMI pesyiILbTaTaMH
ImojeTa KOCMHYECKOT0 Kopabid «Amo.-
Jou-12». CTeKNAHHbIE IMAPHKN OBUIN
O0HapysKeHHI U B palioHe NpPHIyHEe-
HUA JIYHHOM KaOHMHBI «Amorona-12y.
ITo muenuio Tomga, 570 06CTOATEILCTBO
CIYKUT HOATBEPKAEHHEM TOrOo, YTO
aHOMaJIbHAs BeobImKa Ha ConHIme nei-
CTBUTEJIBHO ObLIa.

«Science», 10, 1969.
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H.®. BOITroB
Kandudan mexnudecEur HAYk

CoopyskeHus JBHUKYTCH

Cpenu MHOrux 3apgay, CTosliux nepepn reopesmMen, MOXKHO Ha3BaTh M
3apauy HernpepbiBHOro Haﬁmoneuuu 3a 6onblwMMmHK CTPOUTENbHbIMM

KOMIJNEKCaMM.

BbiCOTHbIE 34aHMS,

KPYNHbie FUMAPOTEXHMUECKHE

COOPY)KEHMSI MCMBITLIBAIOT HE3aMETHbIE Ha FNa3 CABMFM M OCefaHMs.
B pesynbTate npOMCXCAST PaspbiBbl (PyHAAMEHTOB, HAKNOHbI, 06pa3y-

IOTCS TPELYMHBI.

18 okT126ps 1913 r. B KaHage NpoOM30OLLNO HEUTO HEOXKM-
AaHHOE: rpoOMafHbIN 3nesatop emkoctbio 27 000 T nocne
NepBoOi 3acbiNKW 3€PHOM HAKJIOHWMACS M CTan NpoBanMBaTh-
cs B rpyHT. Yron HaknoHa poctur 27°, npuuem ogHa cTopo-
Ha COOpy»XeHus ocena Ha 3 M, a apyras —Ha 1,5 M. U sce
3710 — 33 24 uvaca! MNocne cpouHbix pemMoHTHbIX paboT Bbl-
NPsMMeHHbIX 3NeBaTOp OKasancs Ha 4,3 M HUXKe NPOEKTHOM
otmeTku. YTo e cnyunnocs? 17-mMeTpoOBbLIE CNOM FAUHBLI NOA
3N1eBaTOPOM, 3anerarouiMii Ha MU3BECTKOBOMW cKane, Hauan
HenpepbiBHO M GbICTPO CKMMATLCS NOA AEHCTBMEM Harpys-
ku. Ho 27000 T— sto Beas He oueHb Bonblwas Harpyska.
Tenepb cTpOAT coopyeHus B pecsTku pas Gonbwue, Kak
»e 6biTb? Bo-nepsbix, reonoru obs3aHul U3yuuTs CBOMCTBA
rpyHTa Ha 6ypyuieit cTpouTensHOM nnouiafke; BO-BTOPLIX,
CTPOMUTENM AOMKHLI MOMHUTL O TOM, YTO AOMONHUTENLHblE
MaCChbl CUNBbHO AP OPMUPYIOT 3EMHYIO NMOBEPXHOCTL B paio-
He KPYyNHOro CTPOMTenbLCTBA; B-TPETbMX, Henb3s 3abmieats
O reofesmueckux HabntogeHusx 3a 3TUMM pedopMaLUsimm,

BEPTUKANEHBIE CMEWEHUS 3AHUA — OCALKU

JltoBoii rpyHT «OT3bIBaETCA» Ha Bonblioe gasneHue. Ec-
fM TPYHT N€CUAHBIN, TO MOCTPOEHHOE Ha Hem 3aaHue GbicT-
po ocepaerT u crabunuaupyetcs. CoopyskeHue Ha TFNMHU-
CTbIX TPYHTaxX KaXKeTcs He3blbnembim, HO ¢ TeuyeHMem Bpe-
MeHW OBHaApPYMMBAETCS, 4YTO MOCTPOliKe yrpomaer rubens,
TaK KaK ccepaHue TNMHUCTOrO rpyHTa yracaeT OYeHs Mefl-
NIEHHO M NpPaKTMUecKu He npekpaltaercs, B pesyneTate na-
MSTHUKK CTAPKHBI MOTYT paspywmtecs. JoctatouHo Bcnom-
HUTb [Muzanckylo 6awHio, Bepx KOTOPON OTKAOHMACA OT
BepTukanu Ha 4 m ™, [lo ceropHsiluHero AHSA ocefaeT 3BOH-

*Cm. B. O. Moeonses.

«3emns u Bcenennas», N2 1, 1970 r.

A 6awHs Bce nagaer..,
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HMLUA KonokonbHu Meana Benukoro B Mockosckom Kpemne,
Bo3ssesaeHHas B 1600 r. Hemano xnorot 6bino ¢ MUcaakues-
ckum cobopom B JleHuHrpapne, KOrpa roro-zanagHsisi yros
ero MoYTH Ha MonMeTPa BAABMACS B TPYHT.

OcobeHHo onacHbl ans nobsix KOHCTPYKUMUN HEOAUHAKO-
Bble OCeAaHMsi B Pa3HbIX HacTAX cOOpPyKeHus (HepasHomep-
Hble oOcaaKku, kak rosopsT crpoutenu). HepasHomepHoe
ocefaHue TPO3MT Pa3pbLiBOM (YHAAMEHTa M faXe paspy-
LUEeHUEeM BCero 3faHus.

TOPU3OHTAJIbHBIE CMELLIEHUS 30AHUA — COBUTU

Ecnu BepTuKanbHblie 0OCEnaHns cOOPYKEHUs NEerko uame-
puTb, TO CNeguTb 38 [OPM3OHTANbHbLIMM
(cABUramu) 3HAUMTENBHO CNOXHee. A MEXOY TeM CLBUIM
O4YeHb  OnacHe! M YacTO COBEPLUEHHO  HEOHKMAAHHEI,
B 1912 r. ronoeHoe coopymeHue TannMHCKOro BONHONOMA

CMelWeHUaIMK

npPM TMXOM MOrOAE BAPYF CABMHYNOCL B CTOPOHY MOPS M
pyxHyno. 12 mapra 1928 r. 8 KanudopHuu «nonnasina» nno-
TuHa CeH-MpeHcuc, B pesynstate norubno 400 uencsek.
B uem e sanntouaetcs npuukHa Takux KaTtacTpodp? MHoro-
UKUCNIEHHbIE NPUMEDLI CBUABTENLCTEYIOT, UTO NOA BAMSHUEM
Harpysku u BoAbl (€ciu roBoOpuTb O MMAPOTEXHAXUECKMX Co-
OPYIKEHUSIX) NPOUCXOLAT CYLLECTBEHHBIC WMIMEHEHMA Ynpy-
FMX CBOMCTB FPYHTa: OH CTAHOBMTCS MATKUM M NOAATNUBBIM,
BnusHue Bopabl Ha ynpyrue CBOMCTBA rpyHTa, €e3ycroBHo,
MOMXHO XOPOLIO M3YYWUTh, @ FOPW3IOHTANLHEIE CMELLeHUs
3apaHee NpeaycMoTpeTs M paccuutate, Tak, no MPOrHosy
oxupanocs cmeuiedHme 3paHua  Domkckon BC  ume-
Hu B. U. JlenuHa 3a nepsbie 10 net Ha 10—12 cm. Uamepe-
HUS MOKasanu, 4To aKTuUeCKue UUdPbLl 3HAUUTENBHO MEHDb-
we. Cpeur Bommckon 3C k Hactosuemy Bpemenu go-
ctur 2—4 cMm. Takme CABUIM COOPYIKEHMUIO He onacHb!. Ho m
33 HUMMK HYXKHO HerpectaHHo Habnopats. B 30-e ropbl Ha-
wero Beka Bo MpaHuMU reofe3mucTbl 3aMETUNM, UTO Hauda-
noce cmewerne rnotuHel Npoby. Mo nepsomy ux curHany:



3danue Tpanckorckozo saesaropa (Kawnada) e mnaraonnox
nOA0NEHUU. ITO KAACCUHECKUT, NPpUMED HEPABHOMEPHO20 OcCe-
danus coopymenus. 3a 24 uwaca yezoa Hakaona docruz 27°.
Cnpasa — evipognennoe sdanue. Ono oceao na 4,3 x.

BOAY M3 BOAOXPAHMIMLLA BbIMYCTMIM M NIOTUHY YKPENUAM.
Bes comHeHus, reoaesuncTsl NPeAOTBPATMAM ABaPHIO.

Kak ke M3MmepsaioTcs ropM3OHTanbHble CMELLEeHMs 3aa-
HuH? Metopnos MHoro. MpuMeHsIOTCS TPHaHrynsauusa, meTtopn
obpaTHbIX M NPSMbIX OTBECOB, Yr/IOBLIX M NMHEHHbLIX 3ace-
4YeK, CTBOPHBLIM METOf, MOJIMFOHOMETPUS M CcTepeodoTo-
rpammeTpus. FeonesncTsl MCNONBL3YIOT M HATAHYTYIO CTPYHY,
M nasepHbid nyu. CospeMeHHbIMM reofesuyecKkMmu MeTo-
A3MM MOXHO U3MEPHUTbL TOPU3OHTaNbHOE CMeleHne 3[aHus
C ToyHoCTbiO go 1—2 MMm.

OMNACHASA BOPOHKA

Teopetuueckn u uTo
rPYHT UCNbITbIBAET fedOpPMaLmm He TONbKO HEeNnocpeacTBeH-
HO noj COOpYyXeHWEM, HO W BOKpyr Hero. lMog Bonbwum
CTPOUTENLHbIM KOMRNEeKCcOM obpasyetcs nporub 3emHoM
nosepxHoctu. Ero HasbiBator BopoHKkoMi ocepanus, Mpexae
4YeM NPUCTYNUTL K OYEepPEeAHOMY CTPOUTEeNLCTBY, Heobxogu-
MO OLEHMTb pasmepbl 3TOi BOPOHKWU. Ecnu HoBoe 3paHue
NoCTPOAT B 30HE BOPOHKM OCELAHMs COCEAHEro coopyrke-
HUsl, nocTpapatoT oba KomnneKca: HaYHYTCs OcepaHus, Ha-
KNOHbI, NOABATCA TPELMUHb...

UYroBbl YTOUHMTL TPaHULbI BOPOHKW OCEnaHus, BOKPYF
CTPOSILLErocs COOPYMEHWUS  YCTaHABNMBAIOT reofesnue-
ckue 3Haku, Mpuuem reopesnuyeckue 3HaKu pacrnonararoTcs
KaKk npasuno Ha paccrtosHuu 100—200 M OT NPOMBILLNEHHBIX
1 500—1000 M oT ruapoTexHuueckux coopykenun. OcobeH-
HO rpaHAMO3HbI MaclTadbl rMAPOTEXHMUYECKOrO CTPOMUTENb-
ctBa. OHo Tpebyet cambix TLLATENbHbIX HabnioaeHun 3a
nporubammu 3eMHOH MOBEPXHOCTM MOA FUAPOTEXHMUECKUMM
KoMnneKkcamm,

IKCNEepMMEHTaNbHO [L[OKAa3aHo,

FTEOAE3UCTbI USYYAIOT LEDOPMALIUU

CoBpeMeHHble CTPOUTENbHLIE KOMNNEKChl B BOMbLIMHCT-
Be CBOeM YHuKanbHbl, Ha ux cospaHue saTpauusaiotcs Ko-
noccansHble CPeacTBa, NMPUUEM Ha COMYTCTBYIOWME reoje-
3MYECcKUe M3MepeHus npu ctpoutensctee Tpebyertcs He 6o-

Ilaoruna Cen-@pencuc. BHUsy CHUMOK NAOTURLL nocae
DPAspyULEHUR.
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Hpuesvie eepruraavuviz crewenuil sdanu. 1 — Ocad-
K@ coopysenus, 6036e0enH020 Ha NECUAHOM 2DYHTE.
Illepevie dea eoda nocae nocTpoliku ocadka arawu-
redarka, a sarenm Ovicrvpo saryzaer. 2 — Ocadka crpou-
TE1LH020 KOMNAEKCA HA 2AUHWUCTOM 2pYHTe RpolCcyi-
Jur nedaerno, HG HeRPepuleHo

OpYyIeHI, TeM EKEpyue npoiiias  0-
ponku. Ilo fopae u pasynepan onacuol
BOPOHKI MOMHO NpPeocTasuts ge.li-
YUHY dedioprayluu 2pUHTA NOd CO0Y
JceHieM

Cremaruueckuili paspes yYepkeu, no-
crpoennott ¢ 1464—1478 e (DPI,
2. Joder) na 15-merposom cave eau-
nucrozo epymra. Ocadra docrueaa
180 cx u duder ewe npodoasarvesa

= }:{{il
00000700Q00BCO0C0 t ,
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I}
m @ al M

Ecau o6wem Mocroecrozo zocydapcreennozo ynusepcurera (1) na Jdenunckux zopax (2700 Toic. v3) npunars sa

edunuyy, 1o 3danue Boawmcrou 'DC umenu B. H. Jlenuna (?) cocrasur 17 MI'V, a odun Toavko eaaensili Kop-

nyc Boascckozo asrosasoéa ¢ Toavarru (8) cocrasaner 4 MI'Y, Hecaakuescruii coGop (4) — ecezo 0.13 MI'V. I'pyn-

TOM, ebl6panHbM npu crpoureavcrée Boasxccrozo aerosasocda, nowno nodwaTe Ha [ m noaoro OrTAGpbLCKOL
aenesnoti dopoew or Mockewt do Jenunapada
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nee OOQHOroO npoueHta OoT BCeX BGTPBT!

3TOT NPOUEHT He WUCTPAUEH MO HA3HAUYEHMIO,— COOPYIKEHMWE
MOXEeT OKasaThCsl Mo Yrpo30it aBapuu M [aXKe KaTacTpo-
pPaspbiBbl (PyHAAMEHTA...

Ans nwebniogeHuit 3a 6€30MacHOCTLIO OFPOMHbIX CTPOM-
TenbHbiX OGBEKTOB MCMNONbL3YIOTCS BCE reopesnMyeckue me-
Toabl. YHUMBEPCANbHOrO MeToAa NoKa Her.

Ceiisac nposoguTcs cbop pe3ynbTaTos CMCTEMATUUECKMX
HabmogeHudl 3a KPYMHbIMU MHMKEHEPHBIMKU COOPYIKEHMAMM

bl: CABWIU, OCAAKM, HAKNGCHLI,
I

Ho ecnu Bce-takmu

Ans o60CHOBAHHOrO NPOrHO3a MX «NOoBEAEHUs» B Byayuiem,
CerofiHs reofesucTbl MOrYT B CPABHUTENBHO KOPOTKUE CPO-
Ku pate noapobHble csepeHus o pedopmaumum 3emMHOM no-
BEPXHOCTM MOA COOPYXEHMEM M B €ro oKpecTHocTsax. Mo-
FYT C TOYHOCTHIO A0 HECKONLKUX MMANIMMETPOB OLEHUTb
nosiomeHne CTpouTenbHoro komnnekca. Koneuwo, nporHo-
3Mposats Byayliee «NOBEAEHME» OFPOMHbLIX COOPYMKEHMM
s EetocHa M meTtanna odeHs TpyaHo. UM B 3Tom TpyaHOm
nens reofe3nyecKkas HayKa 3aHMMAaeT fOCTOMHOe MEeCTO.

APEBHEAMUA HAMATIHR
FEOAE3HYECRUX PABOT
B POCCHHU

CoxpaHHBIIHECS MNOKYMEHTHl H Ia-
MATHHKI CTapUHBL  HEOIPOBEPKEMO
CBHETEILCTBYIOT, UTO B JABHO IIPO-
mlefInue BpeMeHAa Ha Pycm y:e mpo-
BOJUANChL  reofe3wdeckue  paGoOTHL
Il3Mepsianch 3eMadm st OOINero OImu-
CaHNms I 3aKpeIUleHuwsi [PAHAIN, I
CTPOUTEILCTBA PA3IWYHEIX  COOPY’Ke-
HOH ¥ B LEJIAX SKOHOMIIYECKHX CBf-
3eil ¢ JAPYIrEMHI TOCYZapCcTBaMIL.

Boiee neBsitm BEKOB XpPaHUT TalHY
0 JApeBHeiime# pYCCKOH KyJbType
npsMoyroabHas (2,24 X 0,70 X 0,24 )
wrura u3 Gemoro Mpamopa —«TmyTo-
POKAHCKHil KaMeHb», 00HADYKeHHBIT B
1792 r. B pasBanumHax Kpemoctn (DaHa-
ropusi, oxono Tamamm (TmyTopo-
RaHb). «BB mero 6576 wmHAMKTA 6
T'ne6 Kus3b Mepwi Mope IO Jefy OT
ToemyTopokans go HKobpueBa 14 000
caskeH®» *. Jra HAAUNCh CBUAETENb-
ctByer, 4ro y:ke B XI B.** KHA3B
T'ne6 B suMHee BpeMsa WN3MepPHI IO
appy depe3 KepdeHCKH IpoamB pac-
croaune or Tamamm po Hepum. Ta-
KIOM o0pasoM, y:Ke B Hadale BTOpPOH
moxosuBHl XI B. B [lpeBHeit Pycm mpo-
BOJIUINCH Teofie3mdeckne paGoTe, B
pesyabTare KOTOPHIX OBLIO oOIpejeie-
HO CpPaBHUTEJIBHO OOJNbIIOE PACCTOsI-
HUe.

* Ilocte OOHApy’KeHWA IJAHMTHL B
IIpuasoBne, oHA OBla NOrpy:KeHa Ha
Kpeiicep, oTmpaBiamiomumiics B Taras-
pOr, HO pAa3bIrpaBIOUiics IITOPM YHEC
cynuo B Homcranrmuomons. U TOAbKO
COycTsA IIOUTH IIOJTORA oHa OBLIA [0-
craBieHa B Poccumio m Gosiee roma Jse-
skana B r. Huxromnaese, a motoMm ee oT-
opasuan Ha Mecto maxomkm. G 1835 mo
1851 r. aToT KaMeHp Haxogmicsa B Hep-
YeHCKOM My3see, a 3aTeM er0 IepeBes-
an B IlerepSypr, m Temepsb OH Xpa-
HUTCA B ONHOM M3 3ajoB locymapcrt-
BeHHOro JpmurTazka B Jlemmurpapge.

** B 988 r. na Pycu Oburo mpnaATo
XPHCTHAHCTBO W BMeCTe ¢ HHM IOJHU-
aHCKHIT KajdeHAapb, HO JETOCYHCIe-
HHe BeIOCh «OT COTBOPEHHS Mupa»
{c 5508 1. 10 H. ».), Kak W B Buszan-
tun. UTodBl pary IepeBecTH Ha COB-
peMeHHOe JIeTOCUUCIeHHe, HYKHO n3
6576 BEIgecTs 5508 mer. ITomydeHHOE
queao coorBercTByer 1068 r. m. 3.

4 3emus u Bcemennas, N 4

o B'ENRTO: S cF@IN B F/\tElKNAZ LMtF,H/\"l;N\
ﬂOI\E—A,‘&WTZM‘é TOPOK ANAAOKZPY ¢ R+ AH “AC A KE

Hadnuce na Tmyropokanckom ranme

BuepBbie B Hamieil cTpaHe HaJIUCh
6buta omyGaukoBana B 1794 1. mw BOT
vike Gomee 150 met Ha CTpaHHUIAX Ie-
vaTH BegyTCS CIOPHI O ee JO0CTOBep-
HOCTH; B5TOMY IOCBAIIEHBI JeCATKH
HAYYHBIX TPYAOB M CIIENUATHHBIX HC-
ciaemoBaHmit. OmXHAKO COHOCTaBICHIIE
ucTopmIecKux aKTOB, CYIIECTBOBAHIE
TMyTOPOKAHCKOI0 KHSKeCTBa, [OKa-
3aHHOE JMCTOPHKAME, Jal0T OCHOBaHITE
BepPHUTH B HOIJIWHHOCTH COOOIICHHA O
TOM, 4TO KHA3H MEPIUI MOpe «II0 Je-
ny»... «BeposTHei#l Bcero, ato Bce jKe
OblTa peructpamus IOJIHHHOTO (aK-
Tay *,

9T0T NaMATHUK IIpeACTaBIsAeT 00Jb-
moii mHTepec. Bo-mepBLIX, 3TO oHA
u3 fApeBHeHIHNX Haammcell cpexm wus-
BECTHBIX HAM HaMATHIKOB pYCCKOII
NMHCHEMEHHOCTH, COCTABJICHHON M3 paB-
HEPYCCKHUX OYKB ** a BO-BTOPHIX, ma-
MATHOK CBHETEIBCTBYEeT O IIepBOil
KPYIHOI Teofe3mdecKkoil pabore, BBI-
monHeHHON Ha Pycm eme B mHavaie
BrOopoil mosoBuHHI XI B. U, HakoHer,
OH IIOATBEpP:KAaeT TeorpadmiecKoe mo-
I03KeHWe CyllecTBoBaBmero Ha Ta-
MaHCKOM IOIyocTpoBe TMyTOpoKaH-
CKOTO KHSLKeCTBa ***,  mopBeprimerocs
B XII B. HamageHMIO IOJOBIEB.

Msr moaaraeMm, 910 TMyTOpOKAHCKMIt
KaMeHb OB OCTaBIeH HAIINMH Ipef-
KaMy MMEHHO KaK IaMSATHHK BBIAAIO-
ImMeMycsA IO TeM BPeMeHaM COOBITHIO —
reomesndecknM paGoram B KepueHckoMm
IIpoJIuBe.

Huescrkag Pycs npepcraBianza co-
Goil rocymapcTBO ¢ BBICOKOPA3BHTOMN
KyabpTypoll. Temepsr Xopomo H3BECTHO,
yto Ha Pycm B X B. cymecTBoBaau 3a-
KOHBL O TOJL30BAHMII M yUeTe 3eMeb,
a 9TOro He MOTII0 ObITH Ge3 ompepene-
HUfl pasMepoB CeIhCKOXO3AHCTBEHHLIX

*Mouraiir A. J. Hagnner Ha
KaMHe. «3HaHuey, 1969 r., ctp. 96.

** HepgaBHO B cofope CO(I)Im Kues-
CKO# oOHApy/KeHBl HA{IHCH, JaTHpPO-
BaHuble 1052 m 1054 rr.

*** TMyTOpPOKAaHCKOe KHS}KECTBO He-
OTHOKPATHO YIOMUHAETCS B JIeTOIH-
cu «CioBo o moaky lropesey.

yrojuii, 4To TpeGoBaI0 COOTBETCTBYIO-
mux reojesmveckunx pabor. Tax, Ha-
npumep, B IpocTpamHoit «Pyccroit
IlpaBme», orHOCcameiica K 1054 r.,
eCcTh YKa3aHHA O TPAHUNAX, TPaHAY-
HBIX 3HaKaX H 00 ONpeleNeHHH ILIO0-
njameil 3eMeJbHBIX YYaCTKOB.

CoBpereHHBIE KaprorpaduaecKne
Marepralsl KepueHCKOro mposamBa Io-
3BOJIAIOT IPEJCTaBUTL T€ OTPOMHEIe
TPYAHOCTH, C KOTOPBHIMH MHOIO BEKOB
Hasajg OBLTH CBA3aHBL paboTHI Mo W3-
MepPeHHI0 pacCTOAHHU wYepe3 IIPOJMB.
OnpenenTs MWUPHHY IPOIHBA MOKHO
OLITO TOTBKO 3UMOI. A Tak Kak el B
OpOJIIIBE COXPAHAETCSA CPABHHTEILHO
HeIOJIT0 T TOJIUHA €r0 He3HAUHTeTIh-
Ha, TO MOMHO IPEJCTAaBATD, HACKOIb-
KO CIORHOH W omacHoil GELTa 3Ta pa-
GoTa.

Boaemoit saragkoit saBaseTca He
CTOIBKO TeXHAKA W3MEePeHHH, CKOIb-
Ko Hampasiemme nx vepes Hepden-
cknii mponuB. Pasragka »Toi TafHBI
I03BOIMIA OBl ONpENeNNTh W pasMep
CajKeHH, KOTOPOH IOJb30BAIHUCH WHC-
TOJHUTEIN HPH Te0fe3WIecKux pabo-
Tax B TO BpeMsI.

EgBa I MO:KHO IpeAmoiararh, 4TO
U3MEDeHne STOr0 PACCTOAHAA IIPOM3-
BOAIIOCH IO JIOMAHOM, I0-BH/IAMOMY,
0HO GBLIO OCYIIECTBIEHO IO npAMOoi
mesrny Tamampio m Kepubio. Ha co-
BDEeMEHHEIX KapTaXx 3T0 paccTOSHHe
paBHO mpuMepHO 23 KM.

Ecanm mpm mamepemmm srtoro pac-
CTOSHNSA IOJB30BaNNCL MaxoBoil ca-
JKeHBIO *, TO JJINHA ee JOJKHA COCTaB-
JATH IpuMepHo 1,7 x.

CoxpanmBmmiics Ha OPOTAKeHHH
Gomee 900 ser TMYTOPORAHCKMII Ka-
MeHb (eCJIM MCKIIYHTL COMHEHHS B
€ro TONIMHHOCTH) [O/KEH 3aHATDH
IOCTOIIHOE MeCTO Cpean IeHHeHNmnx
namATEIKOB KueBckoit Pycn.

J.C. XPEHOB
npogeccop

* Cajenb Kak JHHeiffHag Mepa

crama u3BecTHa ¢ XI B. HasmiBanace
OHa BHavYaJe MaXOBOH U KOCOI.
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C.H. CEJAJEIIHHEOB

B coBpeMeHHOM XYyAOMECTBEHHOW M
Hay4YHO-NONYNSPHON NMTEPATYPE MOXK-
HO BCTPETMTL TaKue 3arafoudHble 3HaKu
u cnosa: «0.0.0.0.0.4 Axay 8 Kymxy».
3TO He CUrHanbl MHOMNAHETHON LMBUIMU-
3auUMM ¥ He 3arapKa-wyTKa Ans pasene-
4YeHMs IOHbIX uMTaTenen nonynspHoro
WypHana, OTO — MHU(MUUECKas Hayasb-
Has paTa NeTocuUMClIeHUs APEBHUX Mais,
MBLUMX B [ANEKOM MPOLUNOM Ha nony-
octpoBe KOkaTtaH M npuneralolmx K He-
MY TEeppUTOPUAX KOTO-BOCTOUHOM 4acTH
Mekcukn, [Batemansi u bBpuranckoro
Fonpypaca.

«4 Axay 8 Kymxy» yueHble npuHMMma-
10T 3@ MCXOAHYIO AATY «HavanbHbiXx ce-
pui»n, CornacHo pacueram M. 3. Tom-
ncoHa, aMepMKaAHCKOro apxeonora, 3T-
Horpada W NMHFBMCTA, OAHOIO U3 CaMbIX
M3BECTHbIX MWCcnepoBaTeneil  ApeBHeH
KyfnbTypbl MaMs, 3Ta Aata COOTBETCTBYET
12 asrycra 3113 r, go H.3.,, @ Nno MHe-
HUIO APYroro MccnepoBaTens KynsTypbl
mamia — T, O, CnungeHa — 14 oktabps
3373 r. po H.3., T. e. Ha 260 net apes-
Hee, CoBpemeHHble MCCNepoBaHus pe-
peBsiHHbIX 6anok u3 pPEBHUX XPamMoB
Malisi MEeTOAOM paguoyriepoaHoro aHa-
nu3a nopTBEpPXKAAIOT AaTy TOMNCOHa.

Ot «0.0.0.0.0 4 Axay 8 Kymxy» Haum-
HaeTcs MCTOPUA  Malsi — OAHOro w3
ApesHenwmnx uHAeHckux nnemeH. O Bbi-
coKkoM u cBoeobpasHoi KynbType 3TOro

Non
TEuwng - 4abeycma

Bo
Jabeycma-24a

Kaaenaapo
M XPOHOJOrus Maus

Ha nonyocrpose lOkatan B LieHTpanbHOW AMepuke 3agjonro Ao
NpHXxoAa MCNAHCKMX KOHKWMCTAfOPOB XXMM NNEeMeHa APEBHMX MHAEM-
uee Maisi. dtor Hapop 6oanca BpemeHu u oboxkectenan ero. Tuja-
TenbHeHWMKM o6pa3om BenocCh NeTocyMcieHMe, BCSl YKM3Hb perfamMeH-
THpOBanacb CaMOOLITHbIMM M A0 KOHLA He pa3rafjaHHbIMM KaneHpga-
PAMM.

s

HapoAa CTano M3BECTHO COBCEM HepaB-
HO — Kakux-HMByab HeckonbKo pecsT-
koB ner Hasaa. [lpasga, B Hauane
XVI B., korpa k nobepexbio FKkaraHa
NoAOWNM UCNaHCKue kopabnu, 3aBoera-
TeNM 4acTo BCTPEYanu Ha CBOEM MYTH
pasBanuHbl APeBHMX BONLLWMX FOPOAOB,

Acrponomuueckan o6cepsaropus «Ka-
pakoavy («Yaurkan) 6 Huuen-Hye
nocae packonok

YKPbITble B HENPOXOAWUMBIX AXKYHIASX.
BeccrpactHo u monuanuso cMmoTpenu

Cun
Z5abeyema-13 cenmadpn

Coy’
4 cenmadps—Joxmaipa

Beyema. 4 0kmAdpA-230kmAabps



6oxecTBa € HACTEHHBbIX pocnucei Ha
YYHMX NPULIENbUEB, XPaHWUAW TalHYy
APEeBHUE CTPOYKM MPUXOTAMBBLIX MEpOr-
nudos. [Jaxe mecTHble MHAENLbI HUYE-
ro He 3HanM O coO3parvenisix TAUHCTBEH-
Horo mupa. McnaHuel, 3aBoeBbiBas
FOkartaH, 6ecrow,afHO YHMUTOXKANM na-
MSTHUKM APEBHEN KynbTypbl M CXKMUranm
ApeBHue pykonucu. OpfHaKO cyacTIu-
BbIM Clyyal M paBHOAYLIME MCMNAHCKMUX
3aBoeBaTened K 3apocluum Tponuue-
CKOW 3efleHbI0 KaMeHHbiM cronbam oc-
TABUNM HAM LEHHENWMe NaMATHUKK
mais — ctensl, Ha Hux mais 3anuceisa-
nu BakHeMlme cobbITUS M HACTO YKa-
3biBanu [aty ycrtaHosku ctensl. Hepeg-
KO COOPYIEHMEM CTenbl BeHYanochb
kakoe-nubo «obuneiinoe» cobbiTue.

YueHble MHOMMX cTPaH Mupa 3artpa-
TMAM HEMANo TPyAa M TepreHus uTobbi
pasrapate TaMHCTBEHHYIO NMCbMEHHOCTL
Maitsl, ux camobbITHYIO KYJbTYPY, XpoO-
HONMOrUIO U KaneHzaps.

Mo MmHeHuio apxeonoroe, ocobeHHO
APKOro pacuBeTa Ao0CTMrAa KynbTypa
maisa B nepuog ¢ IV no X B. H.3. 3aHu-
Masncb 3eMnefenueMm, ApeBHMEe MHAeH-
ubl goBepsnu ceolo cyAbby Bpemenu,
Boram u Heby, Cpeau maiis Bbin act-
POHOMBI . iy MaTematuku. OHu cospanm
crneuuansHble ueporaudsl gna obosHa-
yeHun nnaHet, MonspHoif 3Be3gbl M co-
3se3auit. B ogHOM M3 HEMHOruX pykonu-
Cel, COXPAHMBLUMXCS Mocfie BapBapCKo-
ro COMMEHUS «CnenoB A3bIYECKON Kynb-
TYPbI» KaToOSIMHECKMMM MOHAXaMu «rpo-
cBelleHHoN» McnaHumu, HaMpeH cnMcok
NPeACTOSWMUX CONMHEYHbIX 3aTMEHMH.
Ans  acTpoHomuueckux HabnroaeHuM
Mans BO3ABMranM crneuManbHble COopy-
JKEHUSl, KOTOpPble OuEHb HAMOMMUHAIOT
6awHu coBpemeHHbIx obcepeaTopumit.

Bonblwoe BHMMaHue ypensnau Mmans
BOMPOCAM NIETOCHMCNEHUST WM XPOHOINO-
run. OBpsnoBas CTOPOHA MX MKU3HM,
KynbToBble  LepeMoHum  TtpeboBanu
CTPOroro M TOYHOrO NETOCYMCNEHUS.
OHu cospanu opuruHanbHble KaneHgap-
Hble CMCTEeMbl ¥, CYWeCTBEHHO OTnMua-
loluMecs oT BCEX [APYIMX M3BECTHbIX
Ham kaneHpapeit. KaneHpapu Mmaits
CNYXMNIM  CaMbIM  PAa3NIMUHBIM  LENSM:
KYJIbTOBBIM, MOJIMTUHECKUM, KUTEHCKUM,

Yto e ypanochb ycTaHOBMUTb YUEHLIM
o KaneHpape M xpoHonoruu mans? Cei-
4ac y»Ke U3BECTHO, YTO APEBHME UHAEMN-
CKMe nnemeHa MoJib30BanUCb OfHOBpe-
MEHHO ABYMS KaneH[apHbIMy CUCTeMa-

* KanengapHble
OCBOMUTH

3anMcuM  NoMorau
NUCbMEHHOCTL  Mans. Tak,
OnNbITbl MAaLUMHHOrO nepesofa C $3blKa
Mais Ha PYCCKMI, nposefeHHble B MH-
cTuTyTe Marematuku HoeocuBupckoro
orpenenus AH CCCP nop pykosoa-
ztBom akagemuka C. Jl. Cobonesa, oc-
HOBBLIBA/IUCb HA COBOKYMHOCTU MEPOT M-
(pMUECKMX TEKCTOB, PaclMpPOBAHHLIX C
MOMOLLbIO aCTPOHOMOB.

«Kamenv Coanyar

MM Pa3HOM NPOAOCIIKNTENBHOCTU—/ANNH~-
HbIM M KOPOTKMM rofom. LnnHHbIM ro-
[IOM PYKOBOACTBOBaNucbL B BbITy, a KO-
POTKMM — B KYMbTOBbIX LEPEMOHHUSX.
Anuenbi roa. Y Mmakis 6euno  gBa
anuuHeix ropa. fop B 360 aHel Hasbl-
Bancs «TYH» M MCAOMNb3OBANCS B KYNbTO-
BbIX Uensx. B Bwity e npumersancs
365-pHEBHLIM KaneHJapHbIM rop — «xa-
ab». OH coctoan u3 18 mecsaues no 20
pHelt. B koHue Takoro roga pobasns-
noch ewe naTb «pHei 6e3 MMeHu»,
CuMTaBlWIMXCA  POKOBbIMU.  [lpeBHUM
wpeuam, Habnoaaslwmum 3a HeBecHbIMM
ceetunamu, BbINO M3BECTHO, YTO «xaab»

KOpOUe MCTMHHOrO COJNIHEUHOro roja M
yto 3a 60 netr «Haberaer» npumepHo
15 nMWHMUX CYTOK,

[uu  mecsues Mmaiis obosHauanuch
yucnammu ot 0 po 19 BkAOUUTENLHO,
usobpamanucs 0cobbiMu ueporanpamu
U MMenu cneaylolime HaseaHua: UMmuL,
WUk, Akbanb, Kan, YukuaH, Kumu, Manuk,
TNamar, Mynyk, Ok, YysH, 26, ben, Uw,
MeH, Ku6, Kaban, Dcanab, Kasak u
Axay.

Cosetckuit yueHbli FO. B. KHoposos
MHOTO caenan Ans MCCNefioBaHus Kynb-
TYpbl Mais U PacluMpPOBKM WX MHUCb=
meHHocTH. OH repeBen KHUry Katonu-

Wyne Hawr'un o ab
24 oKmALER~ 12 WOABPR [3npaspn — 2exabpn 3dexaipa 22dewadpn 23 Dexabpa-Tlanbaps

’
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naiis
uepoe.uuneckue nadnucu

Ha

TAKUX CTEAax

yeckoro MoHaxa [uero pe JlaHpa
(1524—1579) «CoobluieHns o penax B
FOkaTtaHe» * — OCHOBHOM MCTOYHMK MO
UCTOPMM M 3THOrpaduM Mais BPemeH
MCMNaNCKOro 3aBoeBaHus. B 3Ton KHure
APUBOAATCA HA3BaHMA MecsueB, MX
naobpaxeHus ocobbiMu 3HaKaMM M Co-
OTBETCTBME IONIMAHCKOMY KaneHzapo.

Topn «xaab» HaumHancs 16 uons, DM
AHem oOTKpbiBancs mecsy [lon — nep-
BLIt Mmecay, ropa. 3akaHuuBancs rop
10 urons — B NOCNEAHMIA AEHb MecAua
Kymxy. A nstb [AHEH, O KOTOPbIX MbI
y)Ke roBOPWMNM, B KaneHAapHbiX rog He
BXOAMNM. DTa «POKOBas» NATMAHEBKA
6bina kak 6bl peBsTHaAUAThIM, HO KO-
POTKMM MecsieM roaa M HasbiBanach
«Baneb», Bce nsate pHeit Baneba oTtme-
Yanuch KaK NPAasfAHMK B YECTb OJHOro
u3 Boros — NOKPoOBUTENS CReayouwero
ropa.

* Ony6bnukosaHa Mspatenscteom AH
CCCP B 1955 r.
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MpaHuysckun  yueHbid Man Hews
CUYMTAET, UTO B APEBHOCTW MEPBLIM Me-
csuem 6bin He [Mon, a MawkuH, Dtomy
3aKMIOUEHHMIO NpeaLecTByeT HeCNOoXHoe
noruyeckoe noctpoeHue: mecsy Llyns,
O3HauaLWMi «KoHew», 6bin nocnepHUM
Mecsuem roga u 3akaHumsancs 17 pe-
kabps. 3atem wnu 6e3biMsiHHble NATh
nHel M BHOBb HauuHancs Hoswit ropg,
nepebIi AeHb KOTOporo nagan Ha 23 ge-
kabps. B atom cnyuae Hosbiit rog npu-
mepHo cosnagan 6bl ¢ AHEM 3uMHero
conHuectosHus. Jla M, Kctati, camo
cnoso MallkuH o3HauaeTr «HOBOe COfMH-
ue», Yro », noruutHo.

Kopotkui roa. Coecem wuHaue 6bin
NOCTPOEH KOPOTKMIM KaNeHAapHbId ropn
MaMs — CLOMbKUHY», MMEBLUMH BaXKHOe
puTyanbHoe 3HaueHue. OH cocTosn Bce-
ro us 260 pHen m penuncs Ha 13 me-
csiLeB, KOTOpble TaK e, Kak U Mecslbl
«xaab», copepxanu no 20 gHen.

Jpyras ocobeHHOCTE 3TOro KaneHga-
psa — Hepens, cocrosiwas us 13 gHen.
OHy Hepenu obosHauanucb uucnamu or
1 no 13. Mo3aToMy B «LONbKUHE» CBOE-
obpasHo couetanucb 20-gHeBHble Me-
csaubl u 13-gHeBHble Hepenu, a uucna
Hegenu M Ha3BaHMA AHEM NOBTOPSNMUCH
B  onpefenieHHOM 3aKOHOMEPHOCTH.
Mpaspa, M3 HekoTopbix Meporauduye-
CKMX TEKCTOB criegyeT, UTO y APEBHMX
makia kpome 13-gHeBHOM Hepenu 6bina
u 9-pHeBHasi, Ee MoxHO 6bino 6bl Ha-
3BaTh «9-HOUHON», TaK KaK cyeT Bencs
MO HOUYAM, MPMUYEM KAXKAAA HOUL MMena
CBOMM NOKPOBUTENEM OAHOrO U3 aeBs-
™M 6Oros nop3emMHoro LapcTea.

B kaneHpape Mais Obino euwe asa
6onee KpynHbIX uukna: 4-neTHui, B KO-
TOPOM MOBTOPSNMCL Ha3BaHWUS AHEN M
yucna MecsiLes, U 52-neTHui — csoeob-
pasHas KombuHaums «xaaba» u «uLonb-
kuHa», OH cocTtosn M3 TpuHapuatu
4-neTHMX LUMKNIOB M OXBaTbiBaN Nepuof s
18980 pHen. B Hem nosTOpsnuch He
TONBLKO AHM M UMCNA Hepenu, HO M UYMC-
na mecsua. B camom pene, nepuop B
18980 pHet copepxan 52 «xaaba»
(365 X 52 =18980) u B 10 e Bpems
73 «uonbkuHar» (260 X 73 = 18 980). Ita

Hauw
129n8ups—3lanbapa 1 pebpana-20pebpans 21gebpana—12 mapma 13 mapma -1 anpenn

Cax

3aBMCUMOCTb M COCTaBAsAsia OCHOBY rap-
MOHMM KaneHaaps Mmans.

Kaxabiit HoBbi rog Bcerpa HauuHan-
csi ¢ opgHoro M3 ueTtbipex pgHen: Kaw,
Mynyk, Uw u Kaeak. 31 gHu, nocnepo-
BaTeNLHO CMEHSACh, NoBTOPANUCH
BHOBb U BHOBb.

Jatuposka noboro cobbiTus B KaneH-
Aape Mais Bcerga cocrosfia M3 uyucna
13-pHeBHOM Hepenu, Ha3BaHWUs AHSA,
uYMCna M MecsLa M HasBaHMA Mecsaua.
Hanpumep, ecnu 3anucaHa gata «6 Jla-
mar 14 Lynb», To 370 oO3Hauaer 6b-e
uucno 13-pHeBHOM Hepenu, AeHb Jlamar,
14-e uucno Mmecsina Llyns. Takas pata
MoOrna rnoBTOPMTLCS TONbKO uepes 52 ro-
Aa, 1. e. yepes 18 980 pHemn.

Tak Kak B rpa)kfaHCKOM KaneHpape
Maks rog coctosn us 365 gHeW, a me-
cay u3 20 gHeH, To uepes3 Kaxpgble ue-
Tbipe ropa nepBbi AeHb rofa MNPMXG -
OMICA Ha OAMH M TOT e [ieHb Mecs-
ua, Ho B pasHble uMcna Hegenu. Moato-
My BeCb 52-neTHuM LMK ApeBHero Ka-
neHpaps Mais —3To  cBOeobpasHbIi
«BEUHbLIM KaneHpapb», NMOMYUMBLUMIA Ha-
3BaHue «KaneHAapHoOro Kpyra».

JlyHHbI  KaneHpapb. [pesHue Mans
nonb30BanUCb U OCOBBIM JNYHHBIM Ka-
neHpgapem, Kawpabld Mecsil, KOTOporo
copepxan 29 wunu 30 pgHen. Kaxpbws
OeHb nyHHOro Mmecsua obosHauancs
COOTBETCTBYIOLWMM  YUCIOM, NpPUYEM
nepsbii AeHL Mecsua, kak u B 20-gHes-
HOM  Mecsue, CUMTanCs  HYNEeBbIM.
Lllecte NyHHBIX MecCsLEB COCTaBNANM
NYHHLIX nonyrof, nociae KOTOPOro
onsTh HAUMHANCS NEpPBbIH NYHHbIA Me-
csau.

B pasHoe BpemMs Mmaiisi, Kak u Tenepsb
B HeKoTopbix cTpaHax Boctoka, npume-
HSNU PasnuuHble BapMaHTbl NYHHbLIX Ka-
neHpapen.

XpoHonorua. B ocHoey Bcex xpoHo-
noruueckux pacyetoB 6bIn1  nonoxeH
AeHb, unu «kuH», [Baguate KMHOB CO-
cTaBnsnuM oauH «BuHanb» (20-gHeBHbIN
mecsiy), a 18 BuHanel cooTteetcTBOBaNM
ofHOMY «TyHy» (360-gHeBHOMY rogy) u
panee:

1 kaTyH = 20 TyHam = 7 200 pHam
1 6aKkTyH = 20 KyTaHam = 144000 »
1 nNuUKTYH = 20 6akTyHam = 2880000 »
1 kanabtyH = 20 nuKTYHaM = 57600000 »
1 KMHUMNBTYH = 20 kanabTyHam = 1152000000 »
1 anaytyH = 20 kuHuunbTyHam = 23040000000 »

AKex Mak



Ecnu nepesectn 3T UMKNbLI Ha HalW

Kaxpauii katyH oBoanauancs Hassa-

KaneHAapHbIA roA, TO MONYUYMM CNERYIO- HMEM K YMUCIIOM ero NOCNefHEero AHS.

uMe COOTHOLWEeHMA:

KaTyH
BaKTyH
MUKTYH
KanabTyH
KUHUMABLTYH
anayTyH

—_—_— - a

—— »

HauansHas pata netocuucnens maiis
Ha 3 000 net cTapluie u3BeCTHOM Ham ca-
MOM paHHel 3anucu, oBHAapyIKEHHON B
1959 r. Ha opHOM M3 cTen u oTHOCSWEN-
cs Kk 292 r, H.3. Ho oT HauansHoOM paTsl
(«0.0.0.0.04 Axay 8 Kymxy») go ycra-
HOBKM 3TOM CTenbl APOLWINO TP { ThiCsS-
uvenetua! Yro e penanu maksa atn
3000 ner, rpe obutanu, noudemy He
OCTaBUNM NaMATHUKOB?

Ot HauanbHOM paTel Befercs cuer
BCEX OCTaNbHbLIX A4AaT B MCTOPMM Mais.
Hanpumep, ecnu kakoe-nubo cobbitue
no  KaneHfapio  Mais  3anucaHo:
«9.14.0.0.06 Axay 13 MyaH», TO 37O
O3HauyaeT, YTO OT MCXOAHOM gAaThl NPO-
wno 9 6GaktyHos 14 katyHos 0 TyHoB
0 BuHane# 0 kuHoB.

Kak nepesectu a1y party wa cospe-
MeHHbIH KkaneHpapb? [pexae Bcero
noAcYMTaeM, CKONbKO NPOLINO gHel oT
ucxogHon pate: 9 X 144000 4 14 X
X 7200 = 1 396 800 gHeii, unu 3 824 ro-
Aa. Boluutas u3 atoiM patel mcxopHyto,
7. e. 3113, nonyuum 711, Cnegosarens-
HO, MO HaleMy neTocuucneHuio cobbi-
TMe npousowno 8 711 r, H. 3.

Yro kacaertcs sanmucu «6 Axay 13 My-
@H», TO OHa O3HAauaeT, 4YTO MCTOpMue-
CKuI aKT oTMedeH B 6-i peHb 13-
AHEBHOW Hepenu, aeHb Axay, 13 umcna
mecsua MyaH. DTo faeT BO3MOXHOCTb
caenartb panebHelwee YTOuyHeHwe., Tak
Kak Mmecsuy MyaH cooTseTtcTByeT nepmo-
A8y ¢ 22 anpens no 11 mas ronuaHckoro
KaneHpaps, to 13-e uucno storo mecs-
ua npuxoautca Ha 4 mas 711 r. H, 3.

3roT cnocob orcueta Bonbwux npo-
MeXYTKOB BPEMEHM nPUMeHsncs npe-
MMYLLIECTBEHHO Y APEBHUX Mais M no-
Ny4Yun HasBaHWe «ANMHHOro cyerta». Ho
y>Ke 338 HecKosbKo BEKOB O MCNaHCKoO-
rO 3aBOEBAHUS Mals nepewnu Kk ynpo-
LLEHHOMY «KOPOTKOMY CUYETY», COCTOSIB-
WeMY U3 KATYHOB, T. e. «ABajuaTune-
TOK», BepHee w3 nepuopgos B 7 200
OHeH,

Myan
22anpeng- 11 mag

K'an-K"un
Zanpens — 2lanpenn

Tak, katyn 13 Axay os3Hauan TaKko
20 ner, 1. e. 20!
400 » » 202
8000 » » 208
160000 » » 20‘3
3200000 » » 20°
64000000 » » 208

7 200-paHEeBHbIN nepuop, NocnepHuin

AEeHb KoTOporo npuxoaunca Ha 13-e
uucno 13-pHeBHOM Hepenu. Tak Kak
7 200 penutca Ha 20 6es ocTaTka, TO
Ka)»pgblM KaTyH HauuHancs co gHa Mmuw
W 3akaHumBancs gHem Axay. OpHako B
KaXKOgoM  nocnepylouieM KaTyHe no-
cnepHuMi oeHb XoTs M octasancs Axay,
HO OH nagan Ha APYroM AEeHs Hepenw.
Bo BTOpOM KaTyHe OH nNpuxoauncs yxe
Ha 11-% peHb Hepenu, T. e. Ha 2 pHA
paHblle, Yem npeasigywmin. OTo nony-
yaeTcs NOTOMY, uTo npu aenenuu 7 200
Ha 13 B octatke 6yper 11, 1. e. Ha 2
enuHuubl MeHbwe 13-gHesHOM Hepenu.
MocnepnHuit peHs Tpetbero KaTyHa Ha-
CTYNUT ewe Ha 2 AHA paHblue, YeMm
npeabiaywmii — 9 Axay. 3atem nocne-
posatensHo nonayTt: 7 Axay, 5 Axay,
3 Axay, 1 Axay, 12 Axay, 10 Axay,
8 Axay, 6 Axay, 4 Axay, 2 Axay u onsTe
13 Axay. MNotom Bce cHoBa nosTops-
ercs.

MpusenemM KOHKpPeTHbIM Npumep ne-
pecueTa paThl KaneHaaps Mans Ha Hauw,
Bosbmem paty «10.1.9.17.18 2 DcaHab
11 KaHkuH»., 3HauMT, oT MCXOaQHOM paThl
rpowno 10 6aktyHos, 1 katyH, 9 TyHOSB,
17 BuHanes u 18 kuros (scero 1 450798
nHen). CneposatensHo, 3To byaer 2-i
neHb 13-gHeBHOM Hegenu, neHbs DcaHab,
11-e uucno mecsua KaHkuHa, uto co-
ortBercteyer 7 oktabps 859 r. H. 3.

Ans npubnuxeHHoro nepecyerta ¢
[ATMPOBOK Maks Ha Haw KaneHaaps
MOJHO BOCMOMbL3OBaTLCA «XPOHONOrU-
uyeckol Tabnuuen ucTopum mams», npu-
BeaeHHon B kHure KO. B, KHopososa
«MucbMeHHOCTL uHOoenues  mMams» .
B Hel paetcs nepecuyer ¢ [aTMPOBOK
Mais no «ABaALATMNETUAMY HA nepuops
c 140 r. H. 3. po 1618 r. H. 3.

* Uspatenscteo AH CCCP, M.—J1,,
1963 r., 663 crp.

auw
72 mag-3mag

K'aigd
Tuwna —20uwna

TouHocTs KaneHgaps. B nutepatype
OueHb uacTo coobliaercs, 4ToO KaneH-
Aapb Mals ABNSETCS CAMbIM TOYHbBIM,
Hackoneko cnpaseanuso Takoe yr-
BepxaeHue?

Cneuuanuctel no uctopuu kanengaps
Maia NULLYT: aCTPOHOMBI Maiis Cymeru
onpeAenuTb NPOJOMKUTENLHOCTL COA-
HeyHoro ropa B 3652420 gus, 1. e.
Bcero Ha 0,0002 meHbwe npuHsToro B
HacToslllee BpPemMs 3HaueHUs Tponude-
CKOro rofa, 4To COOTBETCTBYET OlWMbBKe
8 OAHM cyTku 3a 5000 net! 310 paer
OCHOBAHME cAenaTb BbIBOA, YTO KaneH-
[apb Malsi HECKONbKO TOuYHEe Halero
TPUrOpUaHCKOro KaneHgaps.

AcTpoHoMmbl apesHux ropogos Konan
n Manenke xopowo 3Hany NPOAOMKKU-
TeNLHOCTL CMHOAWYeckoro mecsaua Jly-
Hbl. 1o KOMaHCKUM  BbluMCREeHusM oOHa
paBHa 29,53 020 gHs, a no ranenk-

5

Kymry
2lurng-10uwng
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ckum — 29,53 086. CpepHee M3  3Tux
ABYX 3HaueHui coctasnser 29,53 053,
4YTO KOpOHEe MPMHATOro B HacTosliee
Bpems 3Hauerus CMHOAMUECKOro Mecs-
ua Bcero Ha 0,00006 pHs. Ecnu npu
3TOM  elle YyuvecTb, UYTO MCClefoBaHHUe
Hagnucer Ha ogHom u3 cren KonaHa
CBMAETeNbCTBYET O 3HAKOMCTBE acTpo-
HOMOB Maiisn ¢ UMKNOM MeToHa, OTKpbI-
TbiM He3aBucumo B lpeumn 8 V B. Ao
H. 3., TO OCTAeTCs NPU3HATb, UTO U NYH-
HbI KaNeHpapb Mans TakiKe oTnMuancs
6onbLuoi TOUHOCTIO.

Honro cnopuny yueHsle — UCTOPUKU
Y aCTPOHOMbLI — O TOM, FAe 3apOAMUIUCH
ApeBHUe ouaru KynbTypbl: B Adpuke,
A3um unu Ha BnaumHem Boctoke. U Bot
oKasanoch, 4to Ha Tepputopun «Hoso-
ro Csera» 8. XV B. A0 H, 3. pacusena
yAuBUTENBbHAaR KYNbTypa Mais, KoTopyto
elle npeacTout uMsydartb.

5%

ACTPOHOMHSA B CPEXHEI
MEOJIE PAZHBIX CTPAH

Marepral 0 COCTOAHWA AacTPOHO-
Mmaeckoro obpaszoBamms B 27 crpaHax
(AprenTmHa, ABcTpannsa, AHMIHAA,
Bensrna, Boarapusa, Bermrpmsa, TP,
[amma, Wspamas, HWramma, Kamapa,
Hunpepnarner, Hosas 3enamgma, OAP,
ITonmsmia, Pymeramsa, CCCP, CIIA,
Typuus, ®pannusa, OPT, Yuam, Yexo-
caoBakus, IlIBequa, IIBefimapus, H0x-
no-Afpuranckas Pecmy6mmka, flmo-
Husg) OBII TIOATOTOBIEH TPEJCTaBH-
TEJISIMUA BTHX CTPAH K OYepegHOMY
cbe3ny MesKIyHapOgHOTO  acTPOHO-
MHYecKoro comos3a (aBryctr 1970 r.,
Bpaiiton). Tekcr o0030pa Ipe3mpeHT
romuccnm Ne 46 mpodeccop 3. Miox-
iaep (llIBeiimapmsa) HampaBHIa  BCEM
YyieHaM KoMHCCHH. J[OKJIaj, IOCBAMEH-
HBI acCTPOHOMHYECKOMY  oGpasoBa-
HUI0 Ha BCeX YPOBHAX, II0O3BOJIAET, B
YaCTHOCTH, HOJYyIuThr O00Iee Ipef-
CTaBIeHAEe O TOM, B KaKHX CTpaHAX U
KaK HMEHHO B3HAKOMAT C OCHOBaMH
aCTPOHOMHUY yJaIOUXCA CPENHHUX NIKOJ
(ITE B COOTBETCTBYIOIIAX IIKOJAM
y4eOHBEIX 3aBeJeHUAX).

NsBectHO, uTo B CoBerckoM Colose
eme B 30-x romax acTpPOHOMHUA CTaja
CaMOCTOATENbHBIM yYeOHBIM  TIpefi-
METOM W OTMeTKa II0 aCTPOHOMHE ObI-
Jfa BKIIOYEHA B AaTTeCTaT 3PeNOoCTH.
ITy [OUCHMIIAHY YIaIIAecs H3YdTaloT
Ha IpPOTSIKEHAW TIOfa B BEIIYCKHOM
(mecsairoM) Kiacce (1 Wac B Hefex:o).
B HECKOIBKEX COMUATACTAIECKAX
CcTpaHaX acTPOHOMHHA TOMKe CYHecTBY-
€T KaK OTHeJbHBIA yIeOHBIA HpefMer,
ganpuMep, B Boxrapmm, I'epmanckoit
Memoxparuueckoit PecmyGamke, Iloms-
me, Pympiamm. VICKIIOYATENHHO WHTE-
PECHEIA ONBIT IPEeINofaBaHUA acTPo-
HOMUH B CpeJHeil IIKoJe HAaKOIJIeH B
TP, rme Ha OpPOTAKEHAHX HECKOJIb-
KUX JieT IOJIaHOMEePHO IPOBORMTCA pa-
6oTa IO IOBBINIEHUI0O KBaIH(UKAIAA
yumTeneii acTpDOHOMAHW, Ha BHICOKOM
HAayIHO-METOAUIECKOM YPOBHE 00CY: K-
HAIOTCSA OPOrpPaMMEI W y49e0HHKH, H3-
HaeTcs eXWHCTBEHHEIX B CBOEM DOJe
MeTORMIEeCKAA JKYpHAIX «ACTpOHOMHSA
B mKoxe». B Boxarapmm Kypc acTpo-
HOMHH B CpefHeil INKoJIe HAYalIHl
mpemofaBaTh B 1944 r., 3aTeM HECKOIb-
KO JieT ero o0meguHANE ¢ KypcoM ¢n-
3UKH, [IOCIe 4Yero CHOBA BBIMENHIN
aCTPOHOMHI0 B OTHEIBHBIA IIpeJMeT.

B HupepmaEgax Ha IPOTAKEHUH
MHOTEX JIeT B CPeJHHX INKOJAX CYIme-
CTBOBAJX KYPC AaCTPOHOMHMW; IS yd4a-
IMAXCA W Y4IUTeNeR ObIIH H3JaHHI XO-
pomme yIeGHEKE u yIeGHEIE IOCOGHA.
Opmaxo B 1969 r. mpm odvepemHO# pe-
¢opmMe HapogHOro o00pa3oBaHHEA acCT-
poHOMHS  CTaka  (PaKyIbTATUBHEIM
mpeMeToM, IPOTHB dYero ceifgac ax-
THBHO BBICTYHAeT AacTPOHOMIYecKasd
00IecTBeHHOCTH CTPAHHL.

9JeMEeHTH acTPOHOMHUH B GOJHINHH-
CTBe CTpPAaH H3JaBHA BKIKNYAITCA B

Takge yueGHble [UCOWIUIEHBL, Kak
¢dmanka, MaTeMaTHKa, reorpagus. Ha-
mpuMep, B YexociloBaKWE IporpaMma
mo ¢usmke mpemycmarpmBaer 30 ga-
COB Ha H3yYeHHEe BOIPOCOB aCTPOHO-
MEHn (3ToMy ymeaseTca mpuMmepHo 109%
BpeMeHH, OTBEAEHHOTO0 Ha (H3UKY, H
COOTBETCTByIOIee 9YMCI0 CTPAHHL B
yuebEEKax mo ¢usmke). Ilpoananm-
3WPOBAB ONEIT IIPEIONABAHUA dIeMeH-
TOB AaCTPOHOMHH B Kypce (Qu3mKwm,
YeIICKWe TOBADHWINM NPUINIA K BEHI-
BOAY, 9TO OTCYTCTBHE CAMOCTOATEIb-
HOTO IIpefiMeTa AaCTPOHOMHH BeCchMa
3aTpyAHAET (QOPMUPOBAHWE CHCTEMEI
mpefcTaBileHnE 0 BceleHHOM.
fInoHCKHe DIKOJBHUKM IONYIaIoT
3HaHNA 10 acTpoMmd u3 Kypca «Hay-
KA o 3eMie», OCHOBHOE COHepKaHme
KOTOPOTO COCTABJAIT BOIPOCHL T€0-
(DU3WKH, TeoJOTHA W MHHEpPAaJOThd.
He cymecTByeT OTHENBHOro mpefMe-
Ta aCTPOHOMHHA B IIKOJIAaX AHTIAM,
CIITA, Hamagsr, (Mpammmm, rtamnnm,
IiBefimapuu, HoBoit 3erampmm u [ApY-
THX CTPaH, HO B pAjle 3THX CTPAH Be-
OyTCA MNOBOJBHO AKTHBHEIE IOHCKE
dopm u MeromoB Hambomee sddex-
THBHOTO NPENOJABAHHS ACTPOHOMUH,
9T0, BEPOATHO, MO3BOJIAT yKe B Oim-
sKafimde TOfNbI IONBECTH HMTOTH IeAa-
TOTWIECKAM DKCIEPHMEHTAM.

U B crpaHax, Iie aCTPOHOMUS IpeIo-
HaeTcs KaK OTAENbHEIA IPEAMET, X B
CTpaHaX, THe IOKa S3TO He JelaeTcsd,
0oJbIIOe BHAMAHWE YHelsgeTcsa Ipob-
JIeMe «9eMy YIATHY, T. . CONEePIKaHmI0
o0y4eHHsT W DOBHIOIEHAIO «aCTPOHO-
MWU9YeCKOl KBalumwKamumy yIuTeIel
¢umsukn m reorpagmm. B mpomecce
MOJ[ePHH3AaNUA OPOTPAMMEL IO aCTPO-
HOMFH IEeHTD TS/KECTH IEePeHOCHTCSA Ha
usydeHne BONPOCOB  acTPOPH3MKI.
W3BecTHO, 9TO MMEHHO B 3TOM Ha-
IpaBIeHWE B HACTOAIIEe BpeMs O0CY-
IIEeCTBIAETCS  HEepecTpoilka  Kypca
IOKONHHOH acTPOHOMAUM W B Hamei
cTpaHe.

IlpemoaBaEMe acTPOHOMHA B pas-
HEIX CTPaHAX OTIMYAETCA W IeJsIMH,
W COBPEMEHHBEIM COCTOSHHEM, W Iep-
cnextuBamMu. Ho HeTpygHO mogMeTHTH
ofHy OOIyH BajKHYI dYepTy — pPOCT
mHTEpeca K ImpobieMe NpemnofgaBaHUS
acTpoHOMHUH B 006meo6pasoBaTerbHEEIX
y4eOHBIX 3aBefieHHAX. HKpome TorO,
MOKHO  CHOPMYJIHpPOBATH  Y3IOBBIE
BOIIPOCHI, B pa3pemeHHd KOTOPHIX
3aHHTEPECOBAHLI MHOTHE CTPAaHBI:

1. Hak opramm3oBaTh OpemOfaBaHUE
acTpoHOMHAH, 4TO0LI OCHOBHIBATHCH Ha
3HAHAAX YJaIOuXcsi IO (Pu3mKe, Ma-
TeMaTHKe W [APYTUM IpefMeTaM;

2. HakmM HOMKHO OBITH HAYIHOE
coflepKaHMe Kypca DIKOJBHOH acTpo-
HOMHH;

3. KakoBs! JOKHEL OBITH YIeGHMKD,
MeToflMIeCKne PYKOBOACTBA, HATIAM-
HBIe T0CO0HA, MHCTPYMEHTH I MOJEn
II0 ACTPOHOMUH,;

4, Haxk DOATOTOBHTH Kafpsl Oymy-
mAX y9dATeleid acCTPOHOMHHA W = Opra-
HH30BaTh CHCTEMY IOBHIIIGHHAS KBa-



JufuKanuE ydureled, KOTOpble Ipe-
IOfal0T aCTPOHOMHIO.

YenoBegecTBO yiKe BCTYNHIO B KO-
CMHYECKYI0 3py. ITO AaeT OCHOBaHHAE
HafleATbCA, 4TO B OyAymeM 3HaHHe
OCHOB aCTPDOHOMHH CTaHET HeoOxopm-
MO cOCTaBHOH YacThi0 06pasoBaHAO-

Doroepaus Eomerwvl
acrpoepage Kpwuimcroil

B mavame 1970 r. mpepcTaBmIach
pefKas BO3MOIKHOCTb HAGIIOAATh HEBO-
OpYKEHHBIM IJIa30M TPH HOBEIE APKHE
KOMETHI: B siuBape — KoMery 1969 g Ta-
ro — Caro — Kocara, B ¢espaine — Ko-
mery 1970 a [ammo — Dymxukasa, B
Mapre — Komety 1969 i Bémmuera *.

Komery Taro — Cato — Hocaka oT-
RPBUIM ATMOHCKHE ACTPOHOMBI B OKTs0-
pe IpoImiIoro roga, KOria OHa HMeJja
10-10 3Be3IHYI0 BeIWYUHY U OBLTA BHA-
Ha TOIBKO B TelecKoun. Ilepurenmit xo-
smera mpomuia 21 meka6bps. B sTOT neHb
ee orpensannm or Comama scero 0,47 a. e.
BeposiTHO, CTONbL TecHOe COJMMEeHHe C

KoMmeTsl bémHera
3TOM Ke HOoMepe.

* (ororpadum
onyOIUKOBAaHEL B
({Ipun. ped.)

Taeo — Caro — Kocaxa,
acrpogusuueckot

ctn GosibMIMHCTBA JIIOfEH, HACeIsawo-
Ipx Hamy oiadety. Torma, HaBepHoe,
Ha OOMOIb «acTPOHOMHYECKOMY LpPO-
CBellleNNI0» Hapofa IPHAYT MHOTHE
aCTPOHUMEI, IIeJaror’W,  HCHXOJOTH,
BOOPYCHHEIE TIyOOKHME 3HAHMOAME
aCTPOHUMHYECKOH HAYKU W HOBeHIU-

.

ConHIeM fABHUIOCH HPHIMHON PE3KOIo
MOBHIMIGHAA  AKTHBHOCTH  KOMETBHL
B Komue pmekabpsa — Hauale gHBapA
JKATENH IOKHOFO MONYIMAapHA MOTIJIH
Ha0II0aTh KOMETYy HEeBOOPYKEHHBIM
riasoM. XBOCT ee HMelI CJHOKHYIO
CTPYKTYpy ® mpocrmpaics go 10°

B To Bpems, xorma koMmeTy doTo-
rpadgmpoBain Ha KprIMckoil acTpodn-
sugeckoit o6cepsaTopum AH CCCP, ee
paccrogame or COIHmA YBeXMIHIOCH
BaBoe. Ho aKTWBHOCTH KOMETHI BCe
ellle ocTaBalach BHICOKOH ¥ OpuIH 3a-
MeTHBI OBICTpEIE W3MEHEHHS CTPYKTY-
phl ee xBocra u KomeOaHms Oxecka. Ha
¢gororpadmu, monysenmoit 30 sHBapH,
XBOCT KOMETHI COCTOAN M3 eJMHCTBEeH-
HOIO Jy4a, CJIeTKa WMCKPHBICHHOIO X
pacmupsiiomerocd. JimHa XBOCTa [0-
cruraja 3° Yike Ha ClIeRyOIuil JeHb,
31 auBaps, xBocT cTal Gollee CIOMKHEIM:

MH MeTOsaMH lipenofaBaHus (0T IpPo-
TPaMMHPOBAHHBIX Y4e0HUKOB 10 00y-
YalONINX MAmMWH ¥ COYTHUKOB).

E. O.JJEBHTAH

nandudam nedazozuuecrue ﬁayn

NNEPBAA APEAS KOMETA 1970 TOJA

o

.
.

.

.
o

cleaannan 30 ameapsa 1970 e. ma deolinom 40-canTumerposom
ob6cepearopuu. Budna apras zosoea komerst u yskui xeocr I runa

®oto H. C. YepHEIX

Ha CHUMKaX OBLIM BUIHBI HECKOILKO He
COBCEM IIPAMOJMHEHHEIX cTPyid. B des-
palle XBOCT COCTOAN y3Ke H3 Beepoos-
PasHBIX JTydeili: dYeTelpe BHYTPEHHHX
JIy4a IpOCIe;KUBATHCH KO 4°, a nBa 6o-
lIee cralBHX BHEIDHHX, PacXONAMUXCs
mop, GoxbmuM yrioMm, — Bcero Ha 1° oT
TonoBEL. VIHTeHCHBHOE BLIGDACHIBAHEE
BeIeCTBA M3 fANpPA KOMETHI COIPOBOMK-
JaJoCch yBeJIWYeHHEeM €€ SPKOCTH IIPI-
MEpHO Ha OfHY B3Be3JHYI0 BeIHIHHY
u gaxke Goawrme.

IloBrImIeHNMEe AKTHBHOCTH KOMETEHI
Taro — Cato — Hocaka, HeCOMHEHHO,
CBA33aHO ¢ IPOXOKACHHEEM B KOHIOE SH-
Baps uepes meHTp Aucka ColHma ABYX
JIOBOJILHO MOIMHEIX TPYOIO COXHEYHHIX
IATeH.

H.C. TEPHUAB X
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l ! OBECEPBATOPUM
MHCTUTYTDHI

I'A. TEBOTAPEB

npogeccop
oupzemop Hucmumyma meop.-
MURCEOU ACMPIROMUU

B npowinom roay mcnonHunocb 50 ner co BpemeHu OCHoBaHWA MHCTMTYTa Teope-
THUYECKONM acTPOHOMMM. C AeATeNbHOCTbIO MHCTMTYTa TECHO CBSI3aHO pa3BMTHe He-
6ecHoM MeXaHMKM B HaweH cTpaHe. B MHCTUTYTe COCTaBMAIOTCS acTPOHOMMYECKKME
eXerofHuKM, HeobxoaMMble AN aCTPOHOMMYECKMX M reofiesuyeckux pabor, mop-

CKOM M BO3AYIIHONM HaBMrauMM, a B NocneAHee BpeMs M ANS 3aNyCKOB MCKYCCTBEH-
HbIX CMYTHHMKOB 3eMJiIM M KOCMHMYECKHMX Kopabnek.

UHcturyr
TEOPETUYECKOMN CGCTPOHOMUM

o :
e

B srom 3danuu na Bacuavesckom ocrpoge ¢ 1945 e. nazodurca HuCTUTYT Teoperuueckol acTPOHOMUU
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MHCTUTYT TeopeTHHeCcKol acTPOHO-
muu Akagemun Hayk CCCP B JleHun-
rpape — eauHcteeHHoe B CoBeTckom
Cotlo3e creuuanMsMpoBaHHoe HayuyHoe
yupexpneHue no TEOPETUUECKUM U Npu-
KnapHeIM BOnpocam HebecHol MexaHu-
kn. Mo npodunio u wupoTte oxeara pe-
Wwaembix 3agay emy npubnusutensHo
COOTBETCTBYET TONLKO OAHO HayuyHoe
yupexpaexue — bropo aMepHKaHCKMX
scpemepup (CLUA).

MHCTUTYT TEOpeTMUeCKOM acTPOHO-
MMM Hauyan ceoto AesTenbHocTb 7 OK-
T96ps 1919 r. kak BeluncnutensHuId MH-
ctuTyT npu Bcepoccuiickom actpoHo-
MHueckom cotose. MHCTUTYT 6bin opra-
HM30BaH NO MHULUMATMBE KpYnHeiiwero
COBETCKOro crneuManucra B
HebecHOM MexaHMKH, acTPoMeTpuu M
rpaBMMeETpuM, uneHa-KkoppecnoHAeHTa
AH CCCP b. B. Hymeposa. B sHeape
1920 r. b. B. HymMepoBa HasHauunu pu-
PEKTOPOM 3TOrO MHCTUTYTa, KOTOPbIU
BCKOpe nepeumeHosanu B [ocypapct-
BEHHbIM

obnactu

BbIUMCAMTENbHBIM, a 3aTem
(nocne o6vepguHeHuss ¢ AcCTPOHOMO-
FeOAEe3UYECKUM MHCTUTYTOM) — B ACT-
POHOMMUUECKHA.

B oktabpe 1943 r, Mpe3uanuym Axa-
Aemuy Hayk CCCP posnowun Ha AcT-
POHOMMYECKMI WHCTUTYT  HAYUYHO-UC-
cnepoBartensckyto paboty B obnactu
HebecHOM MexaHMKu M  cocTasneHue
acCTPOHOMMUECKMX exeropHukos, Torpa
ke ero npeobpaszosand B MHCTMTYT
Teopetuueckom actpoHomuun. Ceiiuac
370 — OJJHO U3 BEAYLUMX acTPOHOMMue-
CKMX YUYPEHKAEHMIH Hallei cTpaHsbl,

ACTPOHOMUYECKUE EXXEFTOAHUKU

AcTpoHOMMUECKHE eXKEerofHUKMU CcO-
Aepwar koopauHatel ConHua, JlyHbl,
6onblMX NNaHeT M APKUX 3Be3f, a TaK-
e pasnuuHbie BCnomorarenbHble Tab-
nuubl, MNossneHue exerogHukos 6biNo
BbI3BaHO noTpebHOCTAMM Mopennasa-
Hus. B Poccun no uHuMumaTtuBe akape-
muka ®, U. LLybepra ¢ 1815 r. ny6nu-
KoBancs «MopcKkoi mecsauecnos», pery-
napHo Beixoguswui go 1855 r.

Ao Benukoit Okrabpbckoit peBonio-
UMM acTpoHOMHuUeckue obcepBaTopum,
¢nor, reopesuyeckue u Tonorpagpuue-
ckue cnymbel Poccuu B cBoeit pabore

WUCNONL30OBANIM  EKErOofHMKKM, KOTOpbIe
uspasanuce 3a pyb6exom. [Moatomy
rnasHoi 3apaued MHcTutyTa TeopetH-
YeCKONW acTPOHOMMM C MOMEHTa ero

Bopuc Bacuaveeuuw Hymepos (1891—
1941) yaen-Koppecnondenr AH
CCCP, ocnosareav u nepeviii Odupek-
rop umncrturyra. Ilupoxo useecThul
ezo paboTsl no onpedesenuio opour
MAABIT nAaHeT U KOMET, 4 Takdye 8
obaacTu epagumMeTpUL

Muzaua  ©@edoposuw  Cyb66orTun
(1893—1966) YaeHn-Koppecnot-
denr AH CCCP, Oupexktop  un-
cruryra ¢ 1942 no 1964 e. Cneyua-
aucr 6 obaacru HebecHol meranu-
Ku, a8Top PYHOAMEHTANbHOLO TPeiL-
romnozo «Kypca nebecrnoii meranu-
KU», N0 KOTOPOMY YHULOCL He 00HO
noKoAeHUE COBETCEUL ACTPOHOMOB

OCHOBaHUg 6bINO cocTaBnEHUE acTPOHO-
MUUYECKHUX EeXerogHMKOB.

MHcTuTyT Teopetuueckoi acTpoHoMuM
BbINYCKAeT He TONbKO MEPBOKNACCHbIN
«ACTPOHOMMUECKHIT €XKEerogHuk», non-
HocTbio obecneunBaloliuili  acCTPOHOMM-
yeckue, reoaesnyeckue u rupporpacpm-
ueckue paboTbl, HO M cneuuanbHsie —
«MOpCKOH acTPOHOMMUUECKHUHA
HUK» U «ABUALMOHHBIN
CKMH  eXerofHuK»,

exeropn-
acTpoHomuue-
npepHasHauyeHHble

nNs MOPCKOro W BO3AyWHOro ¢nota
CCCP.
«ACTPOHOMMUYECKUH eXMeroaHuK»

CCCP wupoko npumeHsetcs 3a pybe-
HOM — B COLMANUCTUHYECKMX U HEKOTO-
PbiX KanuTanuMcTMHYECKMX CTpaHax.

BaxkHoe 3HaudeHue MMenn paboTbi MH-
cTutyta B ropasl Benukoit OTteuectseH-
HoM BOMHLL. Mo 3apaHuio YnpasneHus
BoenHo-BosaywHsix Cun u Mugporpa-
q)uqecudro ynpaeneHuss BoenHo-Mop-
ckux Cun  COTPYAHUKM MHCTMTYTa coO-
cTaBnanmM  «ABMAUMOHHLIM» U «Mop-
CKOW» acTPOHOMMUYECKME EIKErofHMKM,
a TaKke M «ACTPOHOMMUUECKUN exerop-
Huk» CCCP, Hebxopumebiit ans leopesu-
yeckoi cnyx6bel M ApTUnnepuiickoro
ynpaeneHus Cosetckoii Apmuu. Pabora
Haf eXerogHMKaMu npoxoamna B upes-
'BbIYAMHO CMOMXHbBIX U TPYAHbIX yCNnOBUAX
B KasaHu u 6nokupoBaHHom JleHuH-
rpage. JleHuHrpagackas rpynna so rna-
se ¢ npodgeccopom WU. M. XowHronoeu-
yeM BLINOMHSANA KPOME TOro U 3afaHUs
Wraba JleHuHnrpaackoro dpoHTa.
B nepsule e roabl BOWHbI norubno
32 HayuHbIX COTPYAHMKA MHCTUTYTa, 26
U3 HUX — B Bnokuposaimom JleHuHrpa-
ae.

Ha KO6uneiiHon ceccum Akagemuu
nayk CCCP B Mockee B 1943 r. Buue-
npeaugeHt AH CCCP akapemuk A. A,
Baiikos B cBoel peuu ckasan: «Ocobo
crepgyeT OTMETMTb HE TOMbKO Yycrew-
HYIO, HO M NOUCTUHE CAMOOTBEPIKEHHYIO
paboTy neHUMHrpapCKUX MHCTUTYTOB B BO-
eHHoe Bpems.. Ciopa, npexpe scero,
oTHOCUTCS ACTPOHOMMUECKMI MHCTHTYT,
NoAroTOBUBLUMN U3aaHUE «ACTPOHOMM-
4YEeCKOro exerofHuka», a Takxe «Mop-
CKOro» M «ABWALMOHHOIO» €XKerofHu-
KOB».

C 1947 r.
acTpoOHOMMMU
LEHTPOM o
nbIX nnaver.,

UHCTUTYT TeopeTtuueckomn
cTan  MeXAyHapoaHbIM
M3YUEHUIO ABMIKEHUS Ma-
OH Kampabld rop Bbinycka-
eT epMHCTBEHHOe B MMUpe u3paHue —
«Ddemepuabl Manbix NNaHeT», Hag co-
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Hayn Havuw  Hdeavcon  (1885—
1951) — oreercreéennwmiii pedarrop
«Acrponomnuueckozo exeeo0dHUKAY

CCCP. Crneyuaaucr ¢ obaactu gynda-
MEHTALLHOU acTpomerpuu, nebecHol
METAHUKU, UCTOPUU ACTPOHOMUL

Moneonosuu
(p. 1892) — oreercreennwiii pedak-
Top «Mopckoeo» u «Aeuayuornozor
ACTPOHOMUYECKUZT exce200RUK08, 3a-
cayxmennvili deareav nayru PCOCP.

Hean Januaosuu

obaacru nebecHol
u KOCMU-

Cneyuaaucr 6
METAHUKU, 2DABUMETPUL
yeckoli zeodeauu
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Haraavs Cepeeesna Azonrosa
(p. 1896) — cneyuaaucr 6 obaacrTu
nebecnoti Mexanukru. BawcHnoe sHaue-
Hue umeroT ee paboTel no uccaedo-
8AKUN  3HAMEHUTOU 3adavu «Tpex
Tear

cTaBNeHMeM KOTOphIX TpyauTcs 6Gonb-
WOM KONMEKTMB NOA PYKOBOACTBOM
H. C. Sxonrtosoit u C, I. Makosepa.

HEBECHAS MEXAHUKA U EE 3ALA4YA

AHanorMyHo TOMY Kak (u3uKu B
csoux naboparopusix MCCNeayloT aTtom
M aToMHOe sapOo, 4Tobbl MOHATL CTPYK-
TYPY MaTepuu M Cunbl, AeiCTBYIoWMUe
MEeX(AY 3NeMEeHTapHbIMM  YacTHLamM,
yueHble MHCTMTYTa TeOpeTMHEecKOM act-
POHOMMM U3YUAIOT COJNIHEUHYIO CUCTEMY,
utobbl MOHATL €e CTPYKTYpY, 3BOMIO-
LMIO M XapaKTep Cun, [eHCTBYIOWMX
MeMay KOCMMUECKMMM Tenammu.

B CONHeuHyIo CUCTEMY, KaK W3BECTHO,
sxoasat ConHue, nnaHeTbl M MUX CRYTHU-
KM, KOMETbl, METEOPHOE BELLECTBO, KOC-
Muueckas nbuib, Teopetuyecku npepe-
Nbl  COMHEYHOM CMCTEMbl [OCTHUraloT
6nuxailumx 3se3n, a Habniopaemble
rpaHuubl ouepueHsl opburoit MnyTtoHa.

Mexny Mapcom u HOnutepom peu-
HKYTCS MHOTOYMC/IEHHble Manbie nnaHe-
b1 (actepougsl). Mx opbutsl cyuect-
BEHHO OTNMUAOTCA OT opbut BonbLumx
nnaHer. AcTepoupbl MOTYT MOAXOAMTH
6nume k ConHuy, uem Mepkypui, a

Eaena Heamosenwa  Kasumupuar-Ilo-
aonckan (p. 1902) — cneyuaaucr 6 06-
AACTU KOMETHOU QCTPOHOMUU, AAYPEAT
npemun umenu D. A. Bpeduzuna
(1969 2.). Xopowo useecTHbl ee uccae-
doeanua npoucromdenus KOMeT, 360-
AOYUL KOMETHBIL OPOUT nod sausnueM
RAGHETHBIE 803MYUeHUl.

yaanateca OoT Hero Ha pacctosuue Ca-
TypHa. Hekotopbie actepoussl 6naroga-
ps ocoBeHHOCTsIM CBOMX OPBUT MOryT
cbnmkatbcs ¢ 3emneir. Hanpumep, 8
1937 r. Ha paccrosHum 580 Thic. KM OT
3emnu npowen acrepous Fepmec, 8
1968 r. Ha paccToaHuKu 6,36 MNH., KM —
Ukap, a B 1969 r. Ha paccToaHun
9 mnH. kM — leorpad.

B 3noXy OCBOEHMS UESIOBEKOM OKONO-
COJIHEYHOTO KOCMMUECKOro npOCTPaHCT-
Ba Manble NNaHeTbl MHTEPECYIOT HAac Kak
BO3MOXHble  €CTECTBEHHble  CTaHLMU
ONS KocMuueckux kopabnen. HyxHo
YUMTbIBaTL M TO, UTO acTEPOMAbLI MOTYT
NpeacTaBnsaTs CEPbLE3HYIO  OMacHoCTs
LN KOCMOHaBTOB npu ux 6yaywmux no-
netax k Mapcy u HOnutepy. B 3apy-
6exHoM neuatn obcywpaetcs BONpoc,
KaKk C NOMOUWLIO MOLLHbIX PaKeT W3-
MEHUTb ABMMKEHME HEKOTOPbIX acTepou-
[OB, KOrga oHu npubnuxkaiotcs Kk 3em-
ne, utobsl nNpespaTMTL actepouabl B
6onee 6nuskue cnyTHMKKU 3eMnu, uYem
Jlyna, a 3atem yxe co3path Ha 3Tux
acrepoupax MOCTOsHHble obuTaeMmble
KOCMMYECKME CTAHLUMM,

BHelwHue obnactu conHeuHoii cucre-
Mbl, nexaluue 3a npepenamu opbuThbl



TinytoHa, HepOCTYNHbI COBPEMEHHBbIM
Teneckonam, Komersl — eaMHCTBEHHbBIN
MCTOUHUK MHGOpMauuy ob 3Tux ortaa-
neHHsix obnacrsx. Mepuogsl obpaue-
Hus komeT sokpyr ConHua Moryrt co-
€TaBNATb MMUINMOHBI NleT, Npuyem B
acdenun TakMe KOMeTbl, AocTMras rpa-
HUL, COSNIHEYHOM CUCTEMBl, MCMbITLIBAIOT
npu CBOEM [ABMIKEHUM PaBUTALMOHHBIE
803MyLLEeHHs oT Bnukaiumx 3sesf,.

CTonKHOBEHMS Manbix MAaHeT u pac-
naj KOMETHbIX sifep MOPOMXAAlOT Me-
TEOPHOE BELLeCTBO U KOCMMUYECKYIO
neink, Ha aBuxkeHne KoCcMMUECKOH nbinu
BAMsieT He Tonbko npursxeHme ConHua
M NNaHeT, HO M CONHeYHas paguaums,
KOPNYCKynsipHble MOTOKM, a Ha 3aps-
MEHHble YaCTHLbl — MarHuMTHble nons
‘ConHua M nnader.

UsyueHue pMHaAMMKM  KOCMMUECKUX
Ten, COCTaBASIIOWMUX COJNIHEYHYIO cUCTe-
MY,— OCHOBHas npobnema HebecHoOH
-MexaHuKH,

Kak Hayka, HeBecHas mexaHuka 3apo-
Aunack B rnybokoi apesHoctu. Hapoas!
ApesHero BocToka u aHTMuHOro mwupa
ye umenu obLuMpHLie No3HaHus B 06-
nactu HeBecHoW mexaHuku. Um, Hanpu-
Mmep, 6binM M3BECTHLI 3aKOHOMEpPHOCTH
B ABMMKEHMAX CBETMN, KaNeHAapb; OHM
yMenu npeppbiuMcnaTe 3atmedus. Op-
HAKO acTPOHOMMUYECKAs KapTMHA MHMPO-
34aHKUs, CO3QaHHAs HApPOJaMM JpeBHe-
ro MUpPa, He BbIXOAMNA 3a Npegensl M-
fIMPUYECKON KMHEMAaTUKM  COMNHEeYHOMH
<uctemsl, OCHOBbLI COBpeMeHHoit Hebec-
HOM MexaHuky Bbinu 3anoeHsl ropas-
Ao nospgHee U, HoiotoHom B ero «Ma-
TEMATUMUYECKMX Havanax HaTypanbHoii
dunococum», MpPaHLY3CKUIT MaTeEMaTHK
. JlarpaHx HasbiBan 3Ty KHUry «Benu-

YaWLIMM NpoM3BEfEeHMEM UenoBeyecKo-
O yman,

Buiuucaureavrnan aaboparopus Hucruryra TeopeTuueckoli AcCTPOHOMUL.
ITyavr ynpasaenus 9AeKTpOHHOUL 6BIHUCAUTEAbHOU Mawunoli BICM-4

CospemeHHas HebecHas MexaHuKa
u3ayyaeT aBHKeHMEe HebecHbIXx Ten ¢ no-
MOLLIO  MaTeMaTHMUEeCKMX  METOfOB.
Mporpecc HebGecHoM MexaHUKu TECHO
CBA3aH KaK € TEOPETUYECKMMM [OCTHU-
HEHUSIMU B MaTemaTmKe, Tak U C PasBu-
TMEM BbIUUCAUTENLHON TEXHUKU, YueHble
UHCTUTYTa TEeOpeTUUECKON acTPOHOMMM,
WUCNOMb3Yysl 3MEeKTPOHHbIE BbIHUCAUTSNb-
Hble MAaluMHbl, MOTYT Teneps CTaBUTb U
pellaTts Takue 3af[auyd, KOTOpble paHb-
we 6bINM He MOA Cully AaXKe MHOro-
uMcneHHsIM konnektusam. Kpome Toro,
B COTHM pPa3 MOBbICUNACh TOYHOCTb acT-
poHoMuueckux Habmogenui. Tak, no

BpemeHu npobera oTpaxeHHOro paguo-
curHana acTpOHOMbI onpegensitorT pac-
ctosiHue no BeHepwl ¢ TOuHOCTBIO 2—
3 KM, a M3mepss [ONNEepPOBCKOe CMe-
LWeHHe YacToTbl PafMOCHrHana, BblYMC-
NS0T PaAManbHYO CKOPOCTb NAaHeThbl €
owubkoM Bcero B 2 cm/cek.

YueHble MHcTUTYTa TeopeTHuecKoit
actpoHomuu paboTatoT Hag pelueHuem
BAXHLIX U CNOXHBIX Npobnem, koTopsle,
KaK Mpasuiio, aKTyanbHbl U Ans APYrUx
CMeXHbIX HayK. B atom B3aumonpoHuk-
HOBEHUM PAa3NUUHBIX HAYK M METOAOB
3anor pansHeMlwero nporpecca Hebec-
HOM MEXaHUKMU,

A30THA{A RKHMCJIOTA B ATMOC®EPE 3EMJIHN

Amepnxanckne (usmkm JI. Mepk-
peii, T. Kaiin, ®. Mepxpeit 1 V. Yuias-

sMc o6Hapy:Kmin HeGOIbIIOE KOIMde- .

CTBO rasoo0pasHOil a30THOH KICIOTEHI
B BepxHeit armocdepe 3eMim.

910 OTKpHITHE OBLIO CHETaHO HpH
@aydyeHun HMH@PAKPACHOrO CHEKTpa

Connna. YcTaHOBIEHHEIM Ha GaluioHe
CHeKTPOMeTp IOJHEMAJICA Ha BEICOTY
30 rm. '
Ilonock moriomeHHms a30THOH KmC-
n0THL OBIMu OGHApYKeHHl Ha MIMHAX
BoaH 5,85; 7,54; 10,8 m 12 xx. C yBenm-
geHmeM 3eHHTHOrO pacctoAnua ColHia

IOJIOCH CTAHOBIIINCH CHIbHEE. ITO YVEKa-
3bIBaET, 9YTO IOJOCHI IOIVIOMEeHHnsI a30T-
HO# KHCIOTEHI CKOpee HMEIOT 3eMHOe
IIPOUCXOKIAeIve, 9eM COJIHEIHOe.

«Sky and Telescope», 38, 6, 1969.
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B. A. BOPOH I] O B-
BEABAMHHOB

MCKYCCUM,
runoTes3bl,
nPe nNo>XeHUs

meoseccor - K Ba3apbl — MPOTOCKOMIEHUA

Mup ranakTtuk, Hekorga nopapo6Ho
onucanHbii . Xab6bnom, snocnencTeumn
okasancs ropasfo  MHoroobpastee.
Celiuac M3BeCTHbl CNMpanbHble ranakTu-
KW, M3 silep KOTOPbIX C OFPOMHOMN CKO-
pocTbio BbIBPAcLIBAIOTCS NOTOKU U 06-
naka rasa. Takue ranakTMKM HasBaHbl
ceiepToBCKMMHU. AMEpPHKaHCKUM acT-
poHoM @, LIBMKKM OTKPbLIN COTHM Tak
Ha3bIBAEMbLIX KOMNAKTHbIX ronybbix ra-
NaKTMK, epnBa OTAMUMMBIX OT 3Be3f.
MHorue ranakTMkM OKasanMCb MOLLHbI-
MW MCTOUHWMKAMMK PAAMOM3NYHEHMA, DTO
NpPeUMyLLECTBEHHO 3ANUNTUYECKHE,
O4eHb MAaCCUBHble M SIPKME ranaKTUKM.
HO M3nyualoT B pagMojManasoHe u OT-
AenbHble TEMMEPTOBCKUE  ranakTUKM.
Hexotopble papuoranaktuku — Kpar-
Hble CMCTeMbl — COCTOST M3 [ABYX, CO-
€AHMHEHHbIX MepeMbIYKOMR, UNU HeCKOMb-
KWUX SMNMNTHYECKMX ranaktuk. [Jpyrue,
obosHaueHHble N-paguoranaktuxkammu *,
O4eHb MOXOXM MO CBOEMY BMAY M
CNEeKTPy Ha KomnaKTHole ronybule ra-
NaKTUKK.

U, HakoHel, 6bIM  OTKpLITLI coBep-
WEeHHO HeobbluHble MCTOYHMKM M3nyue-
HUS, CBSA3aHHbIE C OYEHL MAaNEHbKUMM,
HEOT/IMYMMbIMU OT 3BE3[ ONTUUECKHUMM
o6beKTaMu,— KBa3u3Be3fHble  PafHo-
McTOuHMKM (KBa3apbl) M KBasM3Be3fHbLle
ranaktuku (kBasaru). Ksasapwl B cpea-
HEM pa3 B CTO spYe MMraHTCKMX pagMo-
ranakTMK M CTONb 3KE€ MOLLHO W3NY4aioT
B paauopuanasoHe. Ksasaru npumepHo
B 50 pas MHorouucneHHee, uem Kpasa-
pbl. Ux cBETUMOCTb CTOMB e OorpoMmHa,
KaK M Y KBa3apoB, HO B pagMopManaso-
He OHM MOYTH He M3NyualoT.

Papuonanyuerue ranaktuk u kpaza-
pPoB MMeeT HeTennosylo npupogy. DT0
CHMHXPOTPOHHOE MU3NyueHMe nopoMaa-
€TCsl BbICOKO3HEPrMUHLIMM 3NEKTPOHa-
MM, KOTOPbLIE TOPMO3ATCA B MAarHMUTHbIX
nonax ranaktuk, B ontuueckom gmana-

* MoppobHee cm. «3emns u Bce-
neHHas», Ne 4, 1968 ctp. 10.
(Mpyum. pea.)

r.,
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raJaKTuk?

30He 4acTb M3Ny4YeHUs  KBa3apos,
N-paguoranakTuk, KOMNaKTHbIX rofy6bix
ranakTMk, saep HEKOTOPbIX ranaKTuk
CeiicbepTa TaKKe MMeeT HeTennosyio
npupony. MexaHusM reHepauuu ontu-
4eCKOro CHMHXPOTPOHHOTO  M3NyueHus
Ham He u3secteH. Ho nonHas sHeprus
nu3nyuyeHus kBaszapos u3sectHa, OHa
pocturaer 10%0—1082 spr.

Y HekoTopbix kBasapos, N-paauora-
NaKTHK M, B MeHbllei mepe, Yy sigep ra-
naktuk Ceicbepra Habniopatotcs kone-
6aHus 6Gnecka U papuomusnyyeHus. 3a-
MeTHble YXe B TeueHue Heaenu usme-

HeHusn 6necka yKasbiBaloT, YTO Ksasap
ROMKeH BbiTb  €eAMHBIM  KOMMAaKTHLIM
TENOM, @ He 3BE2[HON CUCTEMOM, MNpu-
YeM [UAMeTPp ero He JOMKeH NpeBbi-
wats 10—10'¢ cm (100 km=10-3 nc
=200 a. e.=2,5 puametpa opbutul Mny-
TOHa).

MHoro penanock noneiTok obbsAc-
HWUTb UYZOBMLUMBIA 3anac 3HepPruu B
KBA3apax M OFPOMHYIO MOLLHOCTb MX
nanyuenus (okono 10% spr/cek). Bce
3T AOrajKW, MHOrAa nouTM dhaHTa-
CTUYECKMe, OCTaBMAIOT BCE e OTKPbI-

TbiIM BOMpPOC 06 ucTouHukax 3Hepruu M

Celiieproscras 2aaaxtura NGC 4051. ¥ zasarruru Aproe 3ee3doodpaanoe
20po, u3 KOTOP020 6LIGPACLIEAIOTCA 064AKA U NOTOKWU 2a3a



Tuzanrckas saaunruueckas paduozasaxruka M 87, erodawyas 6 ckonaenue 2a-
aakTuk 6 cosgesduu Jesvi. I'anakTura okpyxena ceuroii us 2000 waposwvixr

36e30Hblr cKOnAeHUl.

o cusnuyeckoii npupope ksasapos. Ec-
N1 KpacHOe CMelLeHue fWHUIA B CMNeKT-
pe kBazapos obycnoeneHo obwum pac-
wupeHneM Meraranaktuku, To Keasa-
Pbl — CaMble sipKME M camblie paanexkue
U3 u3BecTHbIx Ham obbekToB Bcenen-
How. MpeanoxeHo Heckonbko BapHaH-
TOB «JIOKaNbHbIX FMNOTE3», ABTOPbI KO-
TOPLIX NbLITAIOTCA TaK MCTONKOBAaTb rpo-
MapHble KpacHble CMELLEeHUs NUHWA B
CrneKTpax KBasapos, uToBbl KBa3apsl
MOXHO 6bIno cuntath Gonee Gan3KMMM
Kk Ham obbektamu. Ho HM opHa u3 «wio-
KanbHbIX FMMOTE3» He Halna NoATBEPK-
AeHKus,

Cpeau runotes, NpusHalOWMX Kpac-
HOe cMelleHHe KBa3apoB KOCMomoruye-
ckuMM, Haubonee nonynsipHa runortesa
csepx3ee3pabl. KBasap cuutator 3sespoit
< pagmycom okono 4-108 km (paauyc
ConHua 7 - 105 kM) u maccon 108 con-
HeuHbIX. ManyueHue SPKMX NMHMKA raso-
BOro CMNEKTPa NPMMUCHLIBAIOT BbICOKMM
<nosm artmocdepsl 3TON cBepx3sBe3fgbl.

JaHHbiM  HabniogeHui aTa  Mopens
COOTBETCTBYET  MNOXO MOTOMY, 4TO
©O6BEKT TAKOM MAacChl HeNb3si 3BONIOLMU-
OHHO CBA3aTh HWM C KAKMM APYFUM BU-
fom HebecHbIx Ten unu mx cuctem. Kea-
3apbl CTOSIT OCOBHAKOM OT BCEX 3Be3f-
HbIX CUCTEM. A, MeXAY TeM, UX CMeKTp
OueHb MOXOX Ha CNeKTPbl paguoranak-
TMK u spep ranaktuk Cendepra. fony-
CTUTb, YTO KBa3ap CO BPeMeHeM npe-
8palwaeTcs B OOLIYHYIO ranakTMKy unm
paguoranakTuky, MellaeT euie TO, 4TO

He obHapy»eHo HuM OAHOro KBasapa B
ckonneHusx ranaktuk *., BonblwmHcTBO
JKe ranakTMK BXOAMT B COCTaB ckonne-
HuM. PaguMOMCTOUHMKOM B  CKOMNEHUU
06bIY4HO OKAa3bIBAETCS CAMbIM SPKUMA M
MaccuBHbIN OBBEKT, PAacrosOMKEHHbIN B
ueHTpe ckonneHus. Yaue Bcero — 3to
3NAMNTMYECKAs ranaKTMKa-ruraHT.
KapTtuHa aBontoummn 3Be34HbIX CUCTEM,
npepnoxeHHas akagemukom B. A. Am-
6apuymsHoMm, craHosutcs bGonee no-
FMYHOM U NOCNEAOBATENLHOM, €CNM CuK-
TaTb KBa3apbl M KBa3ark NpPoOToO-
ckonneHusamu ranaktuk, Ceii-
uac Hanbonee pacnpocTpaHeHO MHeHue,
4YTO paAMoM3nyuyeHue 3BE3fHbIX CHU-
CTeM — sBfieHHe CPaBHMTENbHO Henpo-
AomkUTENLHOE U, MOXeT 6biTb, HeoA-
HOKpaTHO BO3HMKawowee. BnonHe Bos-
MOJKHO, UYTO KBasar — 3TO TOT >Ke KBa-
3ap, HO BCTYMMBLUMK B ANMUTENbHBIX ne-
puon papuonokos, MnotHoe unu ceepx-
nnoTHoe Teno kKeasapa cnocobHo pas-
LennTbCs Ha KPYMHble 4acTH, KoTopsble,
npeonones B3aWMHOEe TAroTeHue, pas-
netatotcs B npoctpaHctee, Ockonku

* HepaBHO nonyueHbl ykasaHus Ha
TO, YTO OAMH KBa3ap, BOZMOXHO, BXOAUT
B ckonneHue ranaktuk. CMm. «3emns u
Bcenennasn, Ne 1, 1970 r., ctp. 53.

(Mpum. pea.)

Paduoeanarrura NGC 47824783, co-
CcTOAWAR U3 08YT IAAURTUNECKUT 2a-

AAKTUE, COCOUHEHHBIE nepembluKkol

KBasapa Toxe ppobsarcs. Tak BO3HMKa-
eT cKonneHue ranaktuk. Ksasapeul B
cKOnneHuax He HabnOAAOTCS NOTOMY,
UTO OHM WX CaMM CO3[AlOT, nepecTasas
np1 3TOM CYLLECTBOBATL B MNpPEXHEM
Buae. KpynHeie ockonku keasapos o6-
pasytot N-paguoranaktuku. B nepuopgs!
PapMONOKOsA MX HasbiBalOT ronybbimMu
KOMMNAaKTHeIMKM  ranatukamu, Hekoto-
peie N-paguoranaktuku okpymeHol 6eg-
HbIMK ewe ckonneHusmu. [losxe mnu
napannensHo ¢ N-paguoranakTukamu
BO3HMKAIOT rNaBHble u4fNeHbl OBbIYHbIX
CKOMJIEHUI — FUraHTCKue anaMnTHYe-
CKMe ranakTMKM, NPU AeNeHUU KOTOpbIX
obpasylotcs pasnuuHblie OPMbI KpaT-
HbIX ranakTMk. MX KOMMOHeHTbl pacxo-
AATCS WM TOXe pfenstcs, YyBenuuusas
YUCNIO YNEHOB CKONMEHMS,
FanakTuku-pparmenTsl  uanyuaror B
pagMopnmanasoHe A0 Tex nop, MokKa B
HUX OCTaeTcs NepBOHavanbHoOe NIOTHOE,
MoxeT 6biTb, HEBMAMMOe BelLecTso,
HeBefOMbIM Ham ofpaszom nopoxaato-
uee pPenSTUBMCTCKUE 3MEKTPOHbl Mx
TOPMOEeHHe B MarHMTHOM none ranak-
TUK BPEMEHaMM BbI3bIBAET CUMHXPOTPOH-
Hoe, HeTennoeoe uanyueHue B paguo-
M B ONTUYECKOM AManasoHax, HO aons
HETEeNNOBOro M3Ny4YeHUs MO CPaBHeHMIO
¢ Tennosuim (u3nyueHuem 3sespn) no
Mepe (parMeHTaLMM  yMeHbLIaeTcs.
HauBonswei sennunHbl ona pocturaer
B KBa3apax, a B aapax obbluHbiXx ranak-
TUK napaer po Hyns. Macca ksasapos
M KBa3n3Be3[HbIX raNaKkTMK, COrnacHo
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Tecnas zpynna wectu zaaaktuk V-V 116 («Karaaoz esaumodelicreyroyux
eanaxtury B. A. Boponyoea-Beavanunosa). B."A. Ambapyyman cuuraer, uro
aTa 2pynna 603HUKAG 6 pe3yabrare dpazmenrayuu poduTeabCrozo Teaa

Halel runoTese, AOMKHA COCTaBASATh
10°—10'3 macc ConHua™.

BONLIWMKHCTBO  PAAUOUCTOUHUKOB —
3To aBe obwupHble obnactu papuous-
NyyeHus, PacrnonoXeHHble CUMMETPHY-

HO M MHOrAAa AaneKo OT ONTHYECKOWH
panuoranaktuku. Tenepb obuienpu-
3HaHO, uTO M3 pPaAMOTaNaKTUKM MU

KBasapa Npu B3pbiBe BbiGpackbiBaloTCA B
NPOTUBONONOXKHbLIE CTOPOHLI ABa obna-
Ka pensaTMBUCTCKOM nnasmbl, [lpuuem,
3Heprus shibpoca obnaka nnasmel co

* Ecnu macca ksasapa 10'® conwHeu-
HbIX, & pasMep ero COOTBETCTBYET TO-
My, KOTOpPBI onpefeneH Mo BapuauM-
am bnecka, To Ha CTaguu KBasapa
AOMKHBl HApyLIaThCsl YyXe M3BeCTHble
3akoHbl duaunky. (Mpum. peg.)
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ckopocTbio, 6AM3KON K CBETOBOW, Npu-
MepHO paBHa 3HEPruM, HYXKHOM Ans
Toro, uto6bl BLIBPOCUTL Maccy 1010 con-
HeuHbIx co  ckopocteio  100—1000
km/cek. UMeHHO Takas nydyesas CKo-
poctb Habniopjaercs y ranaktMk B
rpynnax M CKOMJIEeHMsIX.

OpHaKO M3BECTHbl uYeTbipe TecHbie
rpynnsl ranakTMk, B KOTOPbIX NyyeBas
CKOPOCTL OAHOrO KOMMOHEHTa Pe3Ko
OT/IMHAETCA OT ocTanbHbiX. To, uto 6nu-
30CTb TAKOFO KOMMOHEHTA K OCTaNbHbIM
UL KaXYLLANACs, MOYTH HEBEPOSTHO.
Mpuxoautcs ponycTuts, 4To OH  Bbin
BbIGPOLLEH U3 rpynnbl, UK, cKOpee, U3
ee popauTtensckoro Tena ¢ ocobeHHO
6onblioi ckopocTtshio. Hanpumep, y oa-
HOrO KOMMOHEHTa TECHOM CUCTEMBI
NGC 6166 ckopoctb oT Hac Ha
1000 km/cex Gonblue, UeM Yy OCTanbHLIX.
Takue opHOCTOPOHHME BbIGPOCHI He
uckniouerune. Llenouku kapnukosbix ra-

Tecnas yenouka u3 nATU 2aAGKTUE
V-V 172. Oduw wuaen asToli 2pynnul
eviaeTaer  co CKOpOCTbIO 6oaee
21000 kxm/cek.

NaKTHK, NO-BMAMMOMY, BbIBpPOLUEHHbIX
TONLKO B OAHY CTOPOHY, HabnwopatoTcs
soane NGC 3561 u IC 1182, a nnasmen-
Hoe o6nako — nUWbL NO OAHY CTOPOHY
ot keasapa 3C 273.

JaBHO u3BECTHO, UTO y 3NAMNTHuYe-
CKMX ranaKkTuK, BXOASMX B rpynnsl M
CKOMMEHUN, Macchl U OTHOLUEHUE MAcCChi
K cBeTuMocTy Bonblie, yeM y OAMHOU-
HbIX ranaktuk. BoamoxkHo, uto B ranak-
TMKaX — 4NeHax rpynn — COXPaHuNoch
elie nNNOTHOE HEBUAMMOE BELLECTBO.
MoatoMy Macchl ux moryT 6biTh, aeicr-
BUTENLHO, Bonblue, YeM Macchl ranak-
THK, Y)Ke NMLUEHHBIX 3TOro BelyecTBa.

Mpepnonoxenue o ppobneHuu Kea-
33pOB Ha KOMMOHeHThl obneryaer no-
HAMaHWe NepPeMEeHHOCTH KBa3apoB B
ONTUYECKOM M paauoauanasoHax. CtaHo-
BUTCS TaKXKe MOHSTHLIM, NOYEMy Y Au-
HWM  nornoweHus, HabniogaemMeix B
CreKTpax KBa3apoB, pa3Hoe KpacHoe



Paduozasraxtuxa NGC 6166 — 24a6rblli yaen ckonaenus zaaastux. Ha sesom
CHUMKE OTHETAUBO 6UOKAG CAONHKAR CTPYKTYpa 3ToU 2asaxTuxu (OHa OKpYy-
xena). Cnpaea — Kpynnoracwtabuniii chumox NGC 6166. ¥ 0dnozo xomno-
HENTA ITOU CUCTEMBL CKOPOCTb Jeuxerus no aywy apenus na 100 xm/cex

cmeuieHue. PasHble nuHMM npuHapne-
AT PA3HBIM KOMMOHEHTAM, WMEIOWHM
pPa3Hoe rpaBMTALMOHHOE KpacHoe cMme-
weHue W PasHylo CKOPOCTb NO Ayqy
3peHns.

Ecte u HeKoTOpble NOATBEPXACGHHUA

6oablie, YeM Y OCTAALHLIT

Hawes runotesbl. OaMH KBA33p NPMXO-
AMTCS B cpeaHemM HAa TaKOW e obbem
APOCTPAHCTBA, kak M opHo 6Gonswoe
ckonneHue ranaktuk, Kpome toro, ksa-
33pbl KOHUEHTPHPYIOTCS B 30He, rae
KpacHoe cmelueHue pasHo 2. 3Tomy

3HAYEHHMIO COOTBETCTBYET nepmog, Kor-
Aa ponmkMbl  Bbinu  BO3HMKATL  AMWb
cKonneHus ranaktuk (Munnuapael nev
Ha3ap). B Hawe e spems, T. e. 86nu-
34 HAC, BCe KBA3aphl yXKe ycnenu npe-
BPATMTLCA B CKONNEHMA FANAKTHK.

BBLIH JH (TPOSHIBI)
CNYTHARAMH JIONHUTEPA?

Bokpyr ConHma, mpAMepHO Ha Ta-
KOM ke paccToaHEE, dro m lOmmrep,
obpamaroTtca 30 acTepoHAOB TPOSH-
ckoit rpynnoel. Op6HATH TPOAHIEB TaK
HEeIOXO0XKH Ha OpPGATHI OGHIYHBIX acre-
POMIOB, 9TO BO3HHKIO IIO/03PEHHE:
He ABIAIOTCA JA OHH «COEKaBIIAMHY
cnytHuKamMn IOmmrepa?

Ha aror Bompoc mommiTaamch OTBe-
THTb COTPYAHHKH JlaGoparopmu JIyHHI
M INIaHEeT APH3OHCKOrO YHHBEPCHTETa
(CITA) Mx. HOamxon m T. Tepeanc,
KOTOPHIC NpOBeNH THaTedbHOE (OTO-
MeTpAYeCKoe MHCCIeZOBaHHEe  OFHOTO

H3 TpOAHOEB — acTepompa  I'ekrop.
HaGmionate I'ekTop Hexerko: oH He
6niBaeT spye 14-f1 BeHYHHH, H IO3TO-
My J[OBOJBHO CJOKHO OTBICKATH €ro
CpexH 3Be3f.

¥ Texkropa o6HapyxeHH GHICTpEHIe
Kosebamda Oaecka, poctmraomume 1,2
3pe3HOX Bedm4YmHHL. Ilo-BEAEMOMY,
acTepoHjJ BpamaeTcsi BOKPYr OCH C
meprofoM 6 vacoB 55 wMEHEYT 21,115
CeKyHAn. Bpamenme npsaMoe (Takoe
JKe, KaKk M y 3eMiH), a OCb BpPam[eHAA
HaXOJATCA HOYTH B INIOCKOCTH 3KIHI-
THKH (Kak y VYpama). CeBepHHH mo-
JIOC acTepoHfa HANPABIEH B TOYKY
Be6a ¢ KoopAEHATaMm: xoarota 324°
mapora -4 10°

Ilo mMaerno Jlanmona m Tepeinnca,

TFexTop EMeer mmamHApHYecKy ¢op-
My ¢ DoxycepHIeCKAMHA «MamKaMA»
Ha Topmax. CoriacHo 3TOlt Mopenm,
mimHA  acrepompa 110 xx, pmmamerp
40 xx, orpamaer oH 28% mnaganomero
COJHEYHOr0 CBeTa.

larmon m Tepeanc cYHTAalOT, dTO
TPOAHOH! BPAX JH OLUIA COYTHAKaMH
IOnmTepa. Ecmr 6n1 T'ektop «c6eman»
¢ opGETel Bokpyr IOmmrtepa, TO ero
NepHO/i BpamleHAsA COCTaBJAAN OH He
7 49acoB, a HeCKONbKO CYTOK. Kpome
TOr0, H3BeCTHO® YACIAO TPOSAHNEB
CIAIIKOM BEJHKO, YTOOKI BCe OHHM MOT-
nn GHITh B DOPOMJIOM CIOYTHHKAMH
IIaHETHI-THTaHTa.

«Sky and Telescope», 38, 5, 1969.
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B.E.OEZIOIIHH

wandudam Huauro-mamemamu-
UECKUT HAYK

PENATHBHCTCKOMN
PAKETOH —
K 3BE3JAM

Mpobnema Mex3Be3fHLIX nepe-
NeToB elle coBceM HefaBHO 6bi-
na 6e3pa3fenbHblM [OCTOSIHMEM
MWL nucarenen-gaHTacros, Te-
nepb ee HauyuHalOT paspabarbl-
BaTb M yueHble.

Kak wussectHo, Bnwkalilume 3se3gbl
yaaneHsl ot ConHua Ha paccTosiHus B
HECKONbKO cBeToBbiX neT. Hekotopsie
u3 3TMx 3se3p (Hanpumep, 3se3pa bap-
Happaa, € DpupaHa u T Kuta) okpyskeHbl,
NO-BMAMMOMY, MNNAHETHbIMKU CUCTEMa-
MM, COCTOSILLMMKY M3 MNNAHET Pa3NUYHbLIX
pasmepos. [lostomy 3Besgoner c Ha-
Y4YHOM IKCNEeAMUMEN, CHAPSKEHHOW Ans
uccnenoBaHMs OOHOM M3 BnMMKaMWmux K
ConHuy nnaHetHblx cuctem, obs3a-
TENbHO [OMKEH HMMEeTb MAaKCMMAanbHYIo
cKopocTb, BAM3KYIO K CKOPOCTM cBera.
Torpa oH ycneer BepHyTbcs obpaTHo
Ha 3emnio 3a MNepuog KM3HU OAHOro
NOKOMNEeHUss KOCMOHaBTOB. MegneHHsle
MeX3Be3Hble rnepenetbl C MaKCUManb-
HOM CKOPOCTbIO, 3HAYMTENLHO MEHbLUEH
CKOPOCTM  CBETa@, OYEeHb ANMUTENbHBbI,
B Takom nepenerte fOMKHLI yyacTBOBaThL
UNIM HECKONbKO MOKONEeHMH KOCMOHAaB-
TOB, MNM BeCb 3Kunax 3sesfonerta 6y-
AeT BbIHYXAEH norpy3uthcs B aHabuos.
U Bce ke, C TOUKM 3PEHUS COBPEMEH-
HOM Hayku, B npegsmgumom Byayuiem
BTOpOi cnyuan Gonee peaneH, uem
nepsbIi.

Mex3Be3gHbiit nepener MOMHO CuU-
TaTb MEANEHHbIM, €Cfi MaKCHMManbHas
CKOpPOCTb 3Be3fOofieTa He npesbiwaer
0,2 ¢ (rae ¢ — ckopocTth ceeta), u BbicT-
PbIM, €Cnn 3Ta CKOPOCTb MPEBOCXOAMT
0,2 c.

AsmkeHne Mukpouactuy ¢ cybese-
TOBBIMM CKOPOCTSAMM, BAMIKUMMU K CKO-
POCTH CBeTa, NOAYMHSETCS PENsTUBUCT-



CKOM MexaHuMKe IDHHLWTEHMHA B MOSIHOM
cornacum ¢ onsiTomM. B Hacrosuee Bpe-
MSI MOXHO Mnonaratb, 4TO M MaKpOCKO-
nuyYeckue Tena MOTYT aBuratbes ¢ cyb-
CBETOBbIMY CKOPOCTAMM. UX aBUIKEHHE
B 3TOM Clyuae Toxe 6yger onucbisath-
Ccsl PensTMBMCTCKOM MexaHukoi. [Moato-
MYy  OBuxeHue moboro 3sesgoneta
[OSKHO, CTPOro roBOpSs, MOAUYMHSTHCS
3aKOHaM PEeNIITUBUCTCKOM  MEXAHMKH
TeNna ¢ NepemMeHHOM Maccoi nokos. dTu
3aKoHbl 0BOBWAIOT KNAcCHUECKYIO Me-
XaHUKY Tena MepemMeHHOM Macchl, co-
3A8HHYIO  BbIQAIOWMMMUCS yuYeHbIMK
WU. B. Mewepckum u K. 3. Uuonkos-
CKUM.

Mpu EbicTPpOM Mex3Be3gHOM nepe-
nere pABMXKEHME camoro 3Be3gonera
MOAYMHAETCS PENSTUBUCTCKUM 3BKOHAM,
a [BMUIKEHME €ro PeaKTMBHOM CTPyM —
33KOHAM PENATUBUCTCKOM WMNM Knaccu-
yeckoit mexaHuku, Ecnu ke mexssespn-
HbI Nepener MeANeHHbIM, TO ABMKEHUue
camMoro 3ses3fgonerta rnofyYUHNEeTcs 3aKo-
HaM KaCCHUYECKON MEXaHMKM, a ABUMKe-
HWe ero pPeaKTMBHOM CTPYM — Knaccuue-
CKMM MNU  PENSITUBUCTCKUM  3AKOHAM.
HakoHel, ecnu mexsse3gHblit nepener
OTHOCMTCS K KaTeropuMmu oueHb MeaneH-
HbIX, TO 3BE3A0JIeT nNpeBpalaeTcs B
annapat Ans fnepeneTtos BHYTPU cO.n-
HeuyHoM cucteMmb!. o HalweMy MHeHuto,
nydlle BCEro npoOBOAUTL TeopeTuue-
CKMe pacueTbl, Npepnonaras, uto ABU-
eHMe CaMOro 3BE30NeTa U ABUKEHUe

ero peaKTMBHOM CTPYM [OA[YMHAIOTCS
PensSTUBUCTCKOM MEexaHuKe, a 3artem
paccmatpuBaTth  pasfiMiHble npefefb-

Hbie ciy4yau, nepeuyucsieHHble Bbille.

3BE3AOJIET — PENATUBUCTCKASA PA-
KETA

Ceiiuac B HayuHO! nutepartype Tteo-
peTuyecKku paccmMaTpuBaloTcs TPM Tna
3sesgonertos. lNepsbii TMR 3Be3gonera,
npeanoxeHnHsit 8 1946 r. U.  Axkepe-
TOM, MOXHO Ha3BaTb PensSTUBMCTCKOM
paketoi. Penstueuctckas pakera mo-
*eT BbiTb TEPMOSAEPHON MM WOHHOM.
Ucnonb3oBaHue xumMuueckoro u paxe
Aenawerocs sanepHoro Tonnuea  Ans
PensTMBMCTCKUX PaKeT, Mo Hawemy
MHEHHIO, He MMeeT CMbIcna u3-3a He-
[OCTAaTOYHOrO KONMUECTBA Bblgensio-
weics sHepruu. TepmosgepHas pens-
TMBMCTCKAA pakKeTa HeceT 3anacsl BOAO-
POAa, KOTopbLIH B pPeakTope npeBpalla-
eTcs B renwi. Takum obpasom, ans ee
co3faHus HeobxoAauMO npexpe Bcero
OCYWLECTBUTL  YNPaBNSEMYIO TEPMO-
sOepHYlo peakuuio u paspabortats co-
OTBETCTBYIOUIME PeaKTopLl, Tara cospa-
eTCS BbICOKOTEMMNEPATYPHON renueBom
nrasmoi, BeiTeKalolwen u3 conen rep-
MOSAEPHOro PeakTUBHOro pBMurartens.

BHyTpu uoHHOMN pensTuBMcTCKOM pa-
KeTb! HaxoO[sTCH  3anack! ferKOMOHMU3MU-
pyemoro uwenouyHoro mertanna (Hanpu-
Mep, ue3us) M UCTOUHUK 3Heprum (Tep-
MOSIAEPHBLIN MK AAWe aHHUTFMASLMOH-
HbI4 peaKTop), KOTopbIi Heobxoaum
ANS MOHM3AUMM AaTOMOB MeTanna U nu-

5 3emas n Bcemennas, N\ 4

TaHus yckopurtenei uoHos. Crtano Bbits,
AN CO3AaHMsl MOHHONW PensTMBMCTCKOM
paxkeTtsl onsAThb-Taku Heobxogumo osna-
OeTb  YynpaBNeHMEM  TePMOSA[EpPHOM
peaKumMen MnM peakumen aHHUrUNsuMM.
YcKOpeHHble WOHbI, BbITEKAIOWHE M3
conen MOHHOTO PEeaKkTUBHOTrO ABUraTens,
BbI3bIBAKOT TArY.

3BE3AOJIET — MOTOHHASA PAKETA

Bropoit Tun 3Besponeta, npeanoKeH-
Hei B 1953 r. E. 3eHrepom, obbiuHo
HasbiBalOT (POTOHHOM pakeToi. Mcnonb-
30BaHME  XMMMUECKOro, Jensuierocs
A0EPHOTO M fa)e TEPMOSRAEPHOro Ton-
nuMBa Ana (OTOHHOM paKeTbl, NO Ha-
LWeMYy MHEHMIO, n1leHo cmeicna, Mpeg-
CTaBUM, UYTO HA HEM YCTAHOBNEH aHHM-
FUNALMOHHLIN PEAaKTMBHbLIN ABUrartens.
Torpga 3ta paketa Bknwodaer B cebs 3a-
nacel Bewectsa (Hanpumep, Bozopoaa)
M aHTuBelwecTsa (Hanpumep, aHTMBOAO-
pofa), a TaKkKe aHHUMMNSALMOHHbLIN pe-
aKTOP C MarHuTHbIM nonem. Takum o6-
pasom, utobbl cO3paTh (POTOHHYIO pa-
KeTy, HeoBxoAMMO npexpe Bcero
HayuuTbCs noAyuaTs W ANMTENBHO CO-
XPaHATL OFPOMHblE KOMMUECTBy aHTUBE-
WeCcTBa, a TAKIKe OCYWECTBUTL yrnpas-
NSEMYIO PEaKUMIO aHHMIMANALUMU M pas-
paboTath QHHUIUASLMOHHbLIE PEaKTopsI.
MarHutHoe none npupfaer BO3HMKaIO-
WeMY NpY aHHUMUASILMKM  BellecTsa M
GHTMBELLECTBA FaMMa-U3NYUYEHHUIO Ha-
npaBneHHbId xapaktep. Tsry cospaer
NOTOK ramMma-thOTOHOB, BLITEKAIOLLMI U3
conen aHHUMMNALUMOHHOTO PEAKTUBHOro
L[BUraTens, Tak YTO CKOPOCTb UCTEUEHMUS
pasHa ckopoctu cseta. CoopyxeHue
¢pOTOHHOM pPaKeTbl CBA3aHO C MPeoso-
neHuem  pspa  TPYAHOCTEH NPMHUM-
nuansHoro xapakrtepa (nonyudeHue u
ANUTENbHOE XPaHeHWe aHTMBEeLLecTsa,
co3faHMe ramMma-POTOHHOM TArM BO3-
AeMCcTBUEM MAarHMTHOrO MOMs Ha cMeCh
BELECTBA M QHTMBELLECTBA B AHHUrUNs-
LMOHHOM peakTope). ScHO, uTo M3roTo-
BUTb (DOTOHHYIO PaKeTy HEeU3IMepHuMOo
crnokHee, YeM TEPMOSIACPHYIO HMNU
MOHHY!IO.

B npeasuaumom 6yayuiem, BO3MOXK-
HO, ypmactcsa OCYLLeCTBUTL Yynpasnse-
MYIO LIENHYIO PEaKUMIO MONYUEHMUA aH-
TUBELLLECTBA M MOCTPOMUTL AN POTOHHOM
paKeTbl creuManbHblii PeakTop, rae He-
NpepLIBHO B OTHOCHTENbHO HebonblimMx
KonuuecTsax byaer sbipabaTtbiBaThca aH-
TMBewecTBO Ans 6ecnepeboiiHoi nopa-
UM B AHHMIUNRUMOHHLIN peakTop. Jta
Maes 3acfymuBaeT, nO HALIEMYy MHe-
HUIO, BHMMAaHUs, TaK KaK OHa paspeua-
eT TpyAHeliwyo npobnemy anurensHo-
ro XPaHEHWSI OFPOMHBIX KOMMUECTB aH-
TMBeWecTBa BHYTPM (DOTOHHON pake-
o %,

«Mexsagespn-
«Byaywee
«3HaHuey,

*b, K. depgrowmnH.
Hele  nepenetsi».  C6.
Hayku», Bbin. 1, WUsg-so
1966 r., ctp. 109—118,

MEX3BE34HbI CAMOJET

TpeTtnit TMN 3Be3gonera, NPeaNOMKEH-
Helit P, Broccapom B 1960 r., no aHano-
FMW C CaMOJNIETOM, Ha KOTOPOM YcCTa-
HOBJIEH NPSMOTOUHbIA PEAKTUBHBIN ABM-
ratens,  Ha3blBAETCS  MEXK3BE34HbLIM
camonetom. Ha 3sesponere ycraHasnu-
BaeTCs dKPaH, KOTOPbli coBUpaeT mex-
3Be34HbIA BOAOPOA M Hanpasnser ero
B TEPMOSAEPHLIA peaKTop, rae BoAo-
poAa npespaliaetcs B renumi. Tsra co-
3aeTCs TaK e, KAK M B Tepmosgep-
HOM PensTUBMCTCKOM pakere.

Mockonbky B 1 cM® MmexssesgHoro
MPOCTPAHCTBA COJEPKMTCA B CPEeaHEeM
OKOflo OfHOro atoMa BOROPOAA, TO
3KpaH [JO/MKEH MMETb OrpPOMHble pas-
Mepbl, MCUUCNAEMbIE ThICSYAMU Kuno-
MeTpOB, Mex3Be3fHbIM camoneT nosto-
My Bypet ropaspo 6onee rpoMo3akuMm,
yeM pensTMBUCTCKMe pakeTsl. OpHako
OTCYTCTBME aHTMBELlecTBa  siBAseTcs
60MbLWKUM AOCTOMHCTBOM 3TOrO 3BE3[0-
nera.

OrpomHble pasmeps! 3KpaHa He nos-
BOJSAT, NO HALIEMY MHEHMIO, COOPYAUTL
ero paxe B oOTAaNeHHom 6yaywem.
EAMHCTBEHHLIA BLIXOJ COCTOMT B TOM,
4TOBbl BMECTO 3KPaHa, coCTOAWLEro M3
KaKoro-tTo BeElLeCTBa, €O3[aTk BOKPYr
MexX3Be3[HOro  CamoneTa  MOLHble
3NeKTPOMAarHuTHble nons, Kotopble 6y-
LYT cobupath MeX3Be3AHbuIii BOJOPOS
M HanpasnsTb ero B TepPMOsiaepHbIN
peaktop. Ho 3710 nuwb Teopetnueckus
BbIXO, MOCKOMbLKY HESICHO, KakuM 06-
pasom B oTaaneHHom Byayuiem ypact-
Csi cO3/aTh TaKMe nons,

YTO NOKA3BIBAIOT PACYHETbI

B HacToswee Bpems penstuBucTcKas
MEeXaHMKa Tena C MepPemeHHOM Maccown
MOKOS NO3BONSET MOCTPOUTL oBWyio
TEOPUIO PENSITUBMCTCKMX PAKET C OfHO-
KOMMOHEHTHOM M Ja)ke MHOroKoMmno-
HEHTHOM PeaKTUBHOMN CTpyeM.

BuiumcneHus ybemparor Hac, uto mc-
nonb30BaHWe TEPMOSAEPHOro TONMMBA
He nossonser fAobutbcs cybceeTosbIx
ckopocrelt ucteueHus. To ke camoe,
Ho B ropaspo Bonbuweii creneHu, cnpa-
BEANMBO NPM MCMNONL3OBAHUM aensuie-
rocs sS4epPHOro U XMMMUYECKOro TOnmu-
Ba.

Cy6cBeroBbie  CKOPOCTM MCTEUEHMSA
MoryT 6bITb AOCTUrHYTHI HA MOHHOMN pe-
NATUBUCTCKOM paKeTe NPM HaNUuMu aH-
HUIMNSLMOHHOrO peaKkTopa., 3TO AuL-
HMIA pas noATBEPIKAAET, HAaCKOMLKO
BENIMKO 3HAYEHME YMPABNSAEMON peak-
UMM HHUTMASLMM ANisl MEXK3BE3HbIX
nepenertos.

Mpencrasum cebe MHoroctyneHuatyio
PENSATUBUCTCKYIO MNu (POTOHHYIO paKe-
Ty, NPeAHa3HAYEHHYIO AMs NPSAMOro M
oBpaTHOro Mex3BesfHOro nepenera.
Mepeas cTyneHb pasroHser asesponer
AO MAaKCMManbHOM CKOPOCTH, a BTOpas
BKIIIOYAETCR ANA TOro, 4Tobhl TOPMO3UTL
ero paBukeHue BENM3u BbibpaHHOM ans
uccnenoBaHMs  MNNAHETHOM  CUCTEMBI,
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Tpetbs cTyneHb CNYMMT p[na pPasroHa
3se3foneta Ha obpatHOM nyTu A0 TOW
K€ MaKCMManbHOM CKOPOCTH, @ YeTBep-
Tas — AN TOPMOXEHUA OKONo 3eMiu.
Ha 3emnio BO3BpalLaeTcs TONLKO M-
floW OTCeK 3Be3ponera.

Mpeanonoxum, uto BCce uyeTkipe CTY-
NeHM COCTOST TONBKO M3 TOMNMBAE, @ Mac-
ca MOKos OTCeKa He MW3MeHseTCcs BO
Bpems MexssespHoro nepeneta. Pens-
TMBMCTCKas PaKeToAMHaMMKa No3BONS-
eT onpeAenuTL CTapTOBYIO MAaccy TaKo-
ro ssesgonera. MOXHO npou3BecTH
6onee peanbHble pacyeTsbl, YHYMTbIBaKO-
uiMe MacCbl KOHCTPYKLMM CTYMNeHew.
Kpome Toro, MoxHo npeacrtasuts cebe
M OAHOCTYMEHYATYIO PENSTUBUCTCKYIO
“Mnn (POTOHHYIO PaKeTy C XuAbIM oOTce-
koM. Mpu 3TOM oaHocTyneHuaTast pake-
Ta, nNpegHasHaudeHHas ANs MNPAMOro M
obpatHoro Mex3sesgHoro nepenerta,
6ynetr umeTts oTHocuTensHo Gonee ner-
KWe KOHCTPYKLMM, YeM MHOrocTyneHua-
Tas.

PacueTsl MOKAa3bIBAOT, YTO TEPMO-
sAepHble PensTUBMCTCKUE PaKeTbi Mpu-
roAHbl TONBKO AN  MEANEHHbLIX MeX-
3Be3fHbIX MEepPeneToB, a MOHHble pens-
TMBUCTCKME M (DOTOHHbIE paKeTbl Kak
AN MepfieHHbIX, Tak u ans 6bicTpbix.
OpHako hOTOHHbIe paKkertsl Tpebytor
OFPOMHBIX KOMMYECTB  aHTHBeluecTsa,
Moatomy mccnepoBaTenu cUMTAlOT, 4TO
COOpYXEHHWe 3TUX pPaKeT B NpeABMAM-
mMoM Byayuiem MeHee BEPOSTHO, 4eMm
NOCTPOMKA TEPMOSIAEPHbIX PaKeT WAM
MOHHbBIX PaKeT C TEPMOSIEPHbIMK peakK-
Topamu, ITO MHEHMe, KOHEUYHO, OCHO-
BAHO HA MMEIOLLKXCA B HacToswWwee Bpe-
M5 NPEACTABNEHMAX O TNONYYEHUM M
XpaHeHWu aHTHBELLeCTBa.

Ecnu yyecTs MacCbl KOHCTPYKUMM CTY-
neHel paKeTbl, TO OKAaXeTcs, YTo CTap-
TOBble MAacChl CMNLHO BO3pacTaloT no
CPaBHEHUIO CO CBOMMM HAMMEHBLLUMMMU
3HAUEHUAMU M COCTABAAIOT [ECATKU M
COTHM MIH. T. DTM UMDPBLI (PAHTACTHY-
Hbl

KAKOWM BbIBPATb 3BE3[OJET?

UTaK, C TOUKM 3peHns COBPEMEHHOM
HayKM Mbl MOXEM nonaratb, YTo ANA
ceeplueHus B Byayliem MemK3Be3aHbIX
nepenetoe Haubonee nNepPCrneKTUBHbI
penstusuctckue (a He POTOHHbIE) pake-
Tbl M, KOHEUYHO, HE MEX3BE3AHbIE CaMO-
netbl. MegneHHble Mex3Be3gHble nepe-
netel 6onee BepostHbl, uem BbicTpbie,
B Hactosiuee sBpems HeoBxoaMMO npo-
pomkate paspabortky Teopun pensTu-
BMCTCKUX M (DOTOHHBLIX PAaKeT, a TaKke
HY>HO MCKaTb HOBbiE€ NYTH OCYLULecTBNE-
HUA Mex3BesgHbix nepenetos. Mo Ha-
wemy rny6okomy ybempeHuio, 3Tn
NOUCKU AROMKHLI BbiTh CBS3aHbI ¢ U3Y-
YeHUEM MMKPOCTPYKTYPbl MPOCTPAHCTBA
M BPEMEHMU.

B npeasugumom Byayuiem BbISCHUT-
Csl, BO3MOXHbI N4 Mex3Be3fHble nepe-
neTbl, @ NOKa MX HENb3s CUYUTATL NPHH-
LMNUaNbHO HEOoCYLLeCTBMMbIMK,

KBapkm — 210 rAmoTeTHYECKHE CYH-
3IIeMeHTADHBle 9acTUNbl, 13 KoMOmHa-
OUA KOTOPHIX, II0 MHEHHI0O (H3AKOB-
TEODETHKOB, COCTOAT BCe OOLIYHEIE
«alleMeHTapHBe dYacTAnbly. HKBapkam
IprIOnCHBAIOT APobGHELA 3apan (1/3 win
2/3 oT 3apsAga 3IEKTPOHA) H Maccy, 6o-
nee ueM B 10 pas mpeBHIMIAIOIIYIO Mac-
CY HYKJIOHOB (IPOTOHOB M HEHTDPOHOB).

Brutn mpejyIo;Ke sl pasindHbe TOH-
KNe SKCIEePHMEHTH], ¢ IIOMOINbI0 KOTO-
PHIX yYeHBIe HANesIHCh OOHAPYKHATH
kBapkn. Tak, B MI'Y, «momsemmBaims
B MarHUTHOM moie 0e3 TpeHHS dYacTH-
sl rpagura. Ha wacrany BospeiicTBO-
BalIN HIeKTPHICCKAM IOIeM, OTMedast
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NONCKHM RBAPROB NNPOAOJRAIOTCA

IOTepI0 YacTUIeHd KasKAOTOo OTHeNbHOro
aunekrpona. Ho um B atnx, HE B Oolee
YCOBePIIEHCTBOBAHHEIX OIIBITAX, KOTO-
pble IIOCTaBHJIH COBETCKHE YUeHEIEe
(B. B. Bparuackmii m fgp.), obmapy-
JKHTh KBapKH He YAAJIO0Ch.

3HAYAT NH 3TO, 9TO KBAPKH BOOOIMe
He cymectsylor? Ilokamyii, mpempe-
BPEMEHHO [elaTh TAKOH MNaleKo HAy-
mMuii BEHIBOM, ¢ KOTOPHIM, B YaCTHOCTH,
cBA3aHB ()YHTAMEHTANbHbIE IOJIOMKe-
HUA Teopmhm ropsadeir Bceenenuoil.
IlpesxneBpeMeHHO TOTOMY, 4YTO IIOWC-
KH KBapKOB IpPOTOJIKAIOTCA.

B aBrycre 1969 r. Ha MesxayHapos-
HOI KOH(ePEeHINH IO KOCMIYECKEM Iy~

gaM (BypgamemT) GblI mIpefcTaBieH psAp,
paboT, MOCBAIIEHHEIX MOMCKAM KBap-
KoB. BepositHo, HamGolee WHTepecHa
pabora aBcTpalmicKoro ydenoro JIk.
Max-Kackepa (CumpHeiickmii yHHBep-
cureT). Mak-HacKep pacckasain, 910 oH
U ero COTPYRHUKA OOHApYKWIH Eec-
KOJIbKO YAaCTHL, C 3apAfAoOM OKoIo 2/3
3apaAna sleKTpoHa. B kamMepe Bunbcona
HCCIeOBANIACH CIelbl JUBHA, BHI3BaH-
HOTO CTOJKHOBEHHEM B 3€MHOH aTMO-
cdepe KOCMHIECKOi 9aCTHOBI C APaMu
aTOMOB KHCIOpOJa W a30Ta. IT0 c000-
meHOe, KOTOpOe, KOHEYHO, ellle HEJb3s
paccMaTpEBaTh KaK 6eCCIOpHOe OTKpPHI-
THe THUIOTeTHYEeCKHX YacTHI, MOMKeT
BOOAYIIEBUTH T€X, KTO 3aHHMAaercs IO-
MCKAMHA KBapKOB.
«Becrunuk AH CCCP», 1, 1970, 38,
39, 66



ChEe€3Nbl

CUMMMNO3NYMDbI,
KOHPEPEHLLUM,

CmoTpsAaiiue

B riIyOb 3eMJd

(3amMeTKn y4acTHHKOB

coBellaHud)

ConHeuHblH, € NEFKUM MOPO3LEM an-
Ma-aTUHCKMIA fEHb CMEHMN MOCKOBCKYIO
HOUYb, MONHYIO TPEBOr M Hagexsg npo-
pBaThCS CKBO3b HEHacTbe M YycneTb Ha
Il BcecowosHoe coBeliaHue Mo u3yue-
HUIO KOPbl M BEPXHEM MaHTUM 3emnu
MeToAaMK CEMCMONOrMKU B3PbLIBOB,

Mbl y uenu: akKypaTHble NpPsAMO-
yronsHuKu KBaptanos, konopur 6asapa,
WAaLNLIKKM HAa Yynuue, YIOTHble HOMEpPa
FOCTUHMLbI, U BOKPYr... «rOpbl Aanekue,
ropbl TYMaHHble, ropbl..», A rlasHoe —
papyluHble XO3sieBa COBEeLLaHUs: reono-
rm u reopusmnm Kaszaxcrana. OHu nosa-
6oTtunucy 06 ycnosusix Hawewn paborTsl,
6wbiTa, pocyra.

UHcTUTYT reonormueckmx

Hayk AH

KasCCP umenu K. WU. Carnaesa BcTpe-
™n 234 npepactaButens oT 52 HayuHbIX

M NPOU3BOACTBEHHbIX  OpPraHM3auui.
CelcMHUKM, MaTEMAaTHKK, FeONOMK... Npu-
netenu, npuexanu, npuwnu 3 Hosocu-
6upcka, Jlewunrpapa, Kuesa, Anma-
ATbl, uTobblI BCTPETUTLCS, NOrOBOPMUTH,
pasobparbcs... Bcex obveaunser npea-
MEeT MUCCNepoBaHWs — 3eMHasi Kopa u
MeTos, ee M3yuYeHMs — ceMcMUUecKue
BONHbI,

Ha creHrazete B8 ¢oife KpynHbIM
wpugTom Hanucano: «What is explosi-
on sismology?— Tak 3to e [C3l.»
Upnes rnybMHHOro ceidCMUYECKOro 30H-
AMpoOBaHWs 6bina BnepBble BbICKa3aHa
. A. TambypueBnim. Ha cosewiarum

NPUCYTCTBYIOT €ro COPartHWMKM, MNpPOBO-
fAuBline nepsble uccneposanus: U. C.
Bepson, M. C. Beinuman, E. WU. Fanbne-
pun, WU. M. Kocmuuckas u ppyrue. Ou-
TS CEMCMONOrMU U CENCMOPA3BEAKU —
FC3 yHacneposano npuHUMNbLI U METO-
AMKY 3Tux Hayk. lepsbie e waru «Ho-
sBopoxaeHHoro» (pabotel Ha Taub-Llla-
He u [Mamupe B 1948 u B nocneayro-
WMe roabl) NOKAsanu ero >KU3Hecno-
cobHocTb U obelaolme nepcnexkTUsbI:
perucTpupys ynpyrue BOJSHbI OT He-
GonblMx B3PLIBOB HAa PACCTOAHMU He-
CKOMNbKMX COT KMIOMETPOB, YAanochL
U3yuuTb 3eMHYIo Kopy po rnybux B
[EeCATKU KUIIOMETPOB.

MepeonauansHo B F'C3 rocnoacreoBa-
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Axademux I'. A. Tanbypyees (1903—
1955) — ocnosareav meroda 2ay6urHO-
20 celicMuueckozo 30HOUPOBANUS

M NpepacTaBneHns O KOpe, 3aMMCTBO-
BaHHble Yy CeACMONOroB: fnoja MoBepX-
HOCTHbIMK OCafiKaMu 3aneratoT pBa TOJ-
CTbIX OAHOPOAHLIX  KPUCTAaNAMUECKUX
CNnosl, CKOPOCTHU PACNPOCTPAHEHUS CEHC-
MMYECKUX BONIH B KOTOPbIX 6nu3ku K
CKOPOCTSM B rpaHutax — 6 KM/cek K
6asansrax — 7,0 km/cek. C rofamu Mo-
fleNnb YTOUHSINAch, METOA MYXKaJ, ChOXK-
Hee CTaHOBMNMCbL nNpobnemsl M Heus-
6exHble NpoTUBOpeuns.

K | BcecotosHomy cosewanuio (Mo-
ckBa, HosbpbL 1960 r.) IC3 npuobpeno
B rnasax reonoros u reoMsnKos apTo-
PMTET ONOPHOro METOAAa U3YHEHUS 3eM-
Hoit kopbl. Crano sacHo, uTo ero pe-

3ynLTaTel nomoryt pasobpartbcs B
CNOXHbIX nNpobnemax 3BONIOUUM KOHTH-
HEHTOB M OKeaHOB, ropoobpazosarens-
HbIX Npoueccos, CBA3W  rAyGUHHBIX
CTPYKTYP € NOBEPXHOCTHbIM penbedom
M pasMmelleHHemM MOse3sHblXx McKonae-
MbIX, B NPOrHo3e 3eMNeTPsSCeHunt M
NPOEKTUPOBAHUM CBEPXFNYBOKUX CKBa-
HUH,

Munyno ewe pesste ner. Ob6was
AnuHa npocdunei Ha 3eMHOM LWape
npesbicMNa NOMNOBMHY PacCTOSHUA A0
JlyHel, Ha kapre Cotosa oHu obpasosa-
nu npuuyanueyto cetb: 6onee 200 pas-
Pe3s0B, M KaMpAbl4 — OKOLIEeUKO B Hep-
pa.

[Hem u Houblo, Ha cylle u Ha mope,
c ceiicmorpacdamu u ruapodoHamu, He-
npepbiBHLIM NPOMUAMPOBAHUEM M TO-
UEYHLIM 30HAMPOBAHMEM, Ha ¢oToby-
Mare M MAarHUTHOM NEeHTe 3anMChbIBAIOT
reoc¢u3nky B3pbiBHbIE BOAHLI Monyuuts
Takue 3anucu ouveHs TpyAaHo. Ho ewe
cnoxkHee o6paTtuTL MX B KapTbl, CXeMbl,
paspess!, 4Tobbl XOTL & KaKoW-TO Mepe
OolWYyTUTb CBOMCTBA rNybuH, KOTOPble He
nonpobyets Haowyns. OpHaMeHT u3
CeliCMMUYECKUX Pa3pesoB yKpalwan cre-
Hel ¢oiie MHcTUTYTa reonoruyeckmx
Hayk, Cpeau Hux Haubonee copepa-
TeNbHLIE M MHTepecHble — pa3pessl Ka-
3axcraHa (M. K. Mywkapes u ap.), Yk-
pauubl (H. M. Maenenkosa u ap.), Ka-
penuu (U. B. JluteuHeHko u ap.).

YuyacTHUKAM COBELLAHUS NPEeANOMUNM
Beicnywats 71 poknag no obwum npo-
6nemam . M3yueHUs 3EMHOM KOpbl M
BEPXHENH MAaHTHM, TEOPUM CEHCMUUECKHX
BONH, MeTOAMKE CrneuManbHbIX UCCneno-
BaHWM, METOflaM M pe3ynbTaTaM KOMMN-
NIeKCHOM MHTepnpeTaumu reothuandeckux
nonen.

3eMHas kopa npepcrana Bo BCEM
cesoem pasHoobpasuu: oOARHOpPOAHAA M

TOHKasi B okeaHax (scero 5—10 km nopg
AHOM), CMOXKHas U MOWHAS Ha KOHTH-
HeHTax (40—45 km), ewe 6onee Moly-
Has, obpasyiollas «KOPHU»,— Nog ro-
pamu (50—70 km). lMoscropy B kKope
BbIAENSIOTCS fABe pe3kue [pPaHHULbI:
OCaAKM — KPUCTANNMUYECKas KOpa, Ko-
pPa — MaHTMs, NPU Nepexoge yepes Ko-
TOPblE CKOPOCTH CEeMCMMUECKMX BONH
BO3pacTaloT ckaukoobpasHo, CkopocTts
B KPMUCTannuueckon Kope pacteT ¢ ray-
6uHoi ot 56—6 go 7—7,5 km/cek, Ho
XapaKTep 3TOro pocra gaxe B npege-
nax ofHOro TMMa CTPOEHUS KOPLI pes-
KO MeHseTcs. Ha KOHTMHeHTe ecTb
paitoHbl (YkpauHa, Kapenus), rae mox-
HO BbIAENUTL JOMNOMHUTENbHbIE CNOU CO
CKayKaMM CKOpoOCTEed M yuactku (He-
KoTopbie paloHbl KasaxcraHa), B koTo-
PbiIX CKOPOCTb HapacTaer MIaBHO: NpPoO-
MeXyTouHbIX rpaHmy, Het. [pu nepexo-
e K MaHTMM CKOPOCTb, KaK npaBuno,
pesko yBenuuusaetrcs pgo  8,0—
8,4 km/cek. Ho B puchbtosoit soHe bBaii-
Kana, a Takxxe Ha Kamuatke oHa umeer
SHOMAanNLHO HU3KMe 3HaueHus, Bciogy
KOpPa MEHSeTCs M No BEPTUKaNW, M no
FTOPM3OHTaNK, €e CTPYKTypa umeeT
cnoucto-6nokoBbIt  xapakTtep. ToHkue
CNoM, 30HbI MOHMIKEHHOM CKOPOCTH,
pasnomsl, obnactu aHomanbHoro norno-
LWeHUs, NPepL!BUCTbIE FPaHMULbI U rpa-
HUMUbI CKAuyKa rpagMeHTa CKOPOCTU —
BCE 3TO XOTAT 3HaTb MCClepoBaTenu.
O6 3TOM roBOpPMNOCL Ha COBeLLaHMM,
HO Mbl OCTAHOBMMCS NMLb Ha TEOPHM
M MeTofax MHTEPnpeTaumuu — Temax,

KOTOpble  COCPeAOTOYMNM, Ha  Haw
B3rnsia, NOFUKY M 3MOUMM  Pa3BUTHS
rcs.

Ha pBaguate nepsom roay >KM3HM
FC3 oxaszanocb B TPYAHOM cUTyauum —
B cBoeoBpasHOM nepexogHOM BoO3pa-
cre, lMpowna nopa pagoctHoro 3Ha-
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Ceticuuueckuii paspes no Odannvim I'C3

(H. H. Iaesenrosa u 3p.). Paspes uaarocrpupyer coepeMmennvie nped-

CTABAEHUSL O CAOUCTO-640K080M CTPOEHUU 3eMHOU Kopul u 60amoxnoctu meroda I'C3. 3emnas kopa cocrour ua
HECKOLBEUT CA0€68 C DA3HBIMU CKODOCTAMU CelicMuueckuzr 604H, pasdesennviz epanuyanu (1, 2, 3, 4, 5, 6). Peav-
e aTux epanuy u ckopoctu MmenaoTca 6 kKamdom caoe edoab npoduasn (ckopocTu o6osnauemst uucaanu). Or-
meuawTcs u Gosee TOHKUE OCOGEHHOCTU CTPOEHUA: daeMeHTvl cpedvl, Ha KoTopwlz npoucrodur dudparyus 6osw
(7), npepwgucrvie epanuywt (8), eaybunnvie pasaomvt (9), a Tarme caol nOHUNKEHHOU cKOPpoCcTU (804H060D)
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KOMCTBA € MPOCTBIMK  KJIACCMUSCKUMMU
3aKOHOMEPHOCTSIMKW B CTPOEHMU KOPbI
U 38KOHOMEPHOCTSIMU B OCOBEHHOCTAX
PacnpocTpaHeHus CEeHCMMUECKMX BOTH,
AuddepeHumpys u  coBeplueHCTBYs
meToab: HabnoAEHUM U MHTEPNpPeTaLuK,
I'C3 nopoxaaet Takol NOTOK MHDOPMa-
LMK, 4TO noayac CaMo He B Cuiax ero
«repeBapuTb». 3a AeTansiMM 4Hacto Te-
psietcs cyts. Hepapom Enityer ado-
pu3m «Hem 6Gonblue mbl mayuaem cpe-
Ay, TeM MeHblle Mbl O HEH 3Haemn».
Mpouecc uHTepnpertauuu ynogobnsercs
«aKTy McKyccTBa» (B3rnsg OnTUMMCTOB)

UNKU «CHEXHBbIM MOCTAM Hag nponacTtbio "

He3HaHua» (B3rnsg NeCCUMUCTOB)...

BoT TyT-TO M npuxoguT Ha NOMOLULL
teopus.. K MOMeHTy nepsoro coeelya-
Hus no [C3 pasBuTMe pMHAMMYECKON
TEOPUM PacnpOCTPaHEeHUs cerncmuue-
ckux eonH (. WU. [letpaweHs u ero
LWKONa) BLI3BANO MEPeBOPOT B NpeA-
CTaBNIEHUSIX O KOPE M POSU PasNUUHbIX
TMMNOB CENMCMMYECKHUX BONH B OPMUPO-
BaHMM CEMCMMUECKOM 3anucH, Torga Ho-
Bble NOAXOAbl BCTPEYaNu A[axe conpo-
TuBneHne. Ha nepBom cosellaHuu ToNb-
KO OAMH Aoknap 6bl1 NocesULEH Teope-
TUUYECKUM BOMPOCAM.

Mpolrealne roasl npUHECIM HOBOM
TeopuM 3acnymeHHoe npusHaHue. Mnas-
HOoe — 3TO TO, YTO TEOPHUIO OCBOMAM
3KCNEePUMEHTATOPSI.

Ho sepHemcs B 3an coeewanus, [o-
KnaguMku pacckasanu o cnocobax pac-
yeta BOMH B  CNOXHbLIX, OBAU3KMX K
peanbHbIM, MOAENsAX: ¢ TOHKUMMU M ne-
pexoaHbiMK cnosmu (pabotel  oTpena
celicmopassepku  MHcTuTyTa  DU3UKK
3emnu AH CCCP nog pykosopcteom
U. C. bep3oH), a Takme B cnoucro-6no-
KOBOM MOAEenu C MPOM3BOMbHLIM pac-
npepeneHuem ckopoctu (A. C. Anekce-
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e, BomumcnutensHbin uentp CO  AH
CCCP).

Bmecte ¢ teopuein B npoueaypy uH-
tepnpetauun paHHbix NC3 npouHo Bo-
WY BblUMCAMTENbHbIE MawuHbl, OHK
UCTIONb3YIOTCA HE TOMBKO MPM pacyeTax
NPsSIMbIX 334384, HO W NPU BblAENEHUH
curHana Ha (oHe NOMEX, Koppensiuun
BONIH, OCPeAHEeHMU AaHHbIX.

O6neruaet nu »u3Hb mawmna?l B ka-
KOM-TO cMmbicne — HeT, Ho peno He B
3tom. OHa nosBorsisieT CTaBUTL U pe-
WwaTek 3a[auM, O KOTOPbIX CEHCMMUKM
paHbwe W He Meutanu (BepHee, nMwb
meuTanu). Hanpumep, uckars pelueHus,

Kosgpuyuenr MYTHOCTU — HOBYLL
cetlemuueckuii napamerp cpedet. On
onpedeaser norepr anepaul celicmiie-
CKUZ 804K Ha Kax oM KusoMmeTpe nyTu
U3-30 PACCEAHUS HA  MEAKUX  CKO-
pocTHbuix meodHnopodnocraxr. Koadgu-
YuenT umeer pasameprocTy Ex~! u
CUABHO 3QBUCUT OT HUACTOTHL celicMmu-
weckux 6oan. Ilo eeauuune roaggu-
yuenra moxuHo cydurv 0o HeodHopodHO-
crax ¢ 3emae (menee 3—4 km). Bepz-
HASL NOAOCA HA DUCYHKE NOKA3bLEAET
duanason smauenull KoagPuyuenta
MYTHOCTU Oast 3eMHOU KOPBL, a HUNM-
HAA — O MAHTUU 6 30He neperoda OT
koururnenra k Tuxomy okeany. Kar
6udno, no eeauvune koaPPuyuenra
MYTHOCTU MOMHO paszdeaurs Kopy u

éepr MAHTUW, a Tak¥e NpPOBECTU
pationupoeanue  caodkHOU  neperod-
Hoti sondl. Okaszaaocb, 4To  3eMHAAR
Kopa «mMyTHeey MaHTUU, a obe —

CTAHOBATCA (NPO3PAUHEEH» NPU NEpero-
de oT KOHTUMEHMTA K MOPCEUM palio-
HaM

a

ﬁopaﬁeﬂfﬁuzf

aHaANU3UPYs TbICAYM BO3MOMHbBIX Ba-
puaHToB otseta. bes mawmuH 6bino Bbi
CrioKoOHHee W nerdve. Tenepb e Kax-
[O€e OTKPbITME gocTaeTtcs TpyaHee, HO
TeM OHO W popoxe!

Pan noknapos 6bin nocesuieH obpar-
HOM ceMcMMUecKoW 3apave — onpepge-
NEHUIO CTPOEHMs KOPblI NO 3aMMCsIM Ha
cericmorpammax. K ee peiueHuio Hame-
TMAMCL ABA NOAXOAA — AHANUTHUECKMIH
u Metog nepebopa.

AHanuTUYeckuii nopgxon — 3TO  CTPO-
roe MareMaTMyecKoe pelleHue ypasHe-
HUIA  PacnpPoOCTPaHEeHUs CEMCMUUECKHUX
BONH (BONHOBLIX ypaBHeHui). MNpu Takom
noaXxofe MOXHO OCHOBbLIBATLCS  MAM
TonbKO Ha BpemeHax npobera celicmu-
YECKMX BOSlH — KM HEMATHMUECKUN
MeTOoa, unu UcnonbL3oBaTb BCIO op-
MY 3anucu CeMCMUUYECKUX BOJNH, BKIIO-
yasg aMnAUTyAbl M NEepUoabl,— [ U H a-
mMmuueckun meton., O Hoseix pe-
3ynbTarax TeopeTuueckux pabor pac-
ckaszanu Ha cosewanumn A, C. Anekcees
W ero coTtpyaHuku. OHu obobumunmn
KNaccuyeckoe pelleHue, KOrAa 3aKOoHb!
U3MEHEHUS CKOPOCTH € rnyBuHoM (cko-
pOCTHble paspesbl) yCcTaHaBAMBaIOT Mo

npoeuo
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HauGonee npmHEOIONAIL-

HBII  yJaCTOK  3eMHOTO
mapa
ceiicmuyeckomy  roporpady. Teneps

CKOpPOCTHble pa3pesbl yaaercs onpege-
NsTb ANsl CMOXHON MOAENM, AOCTATOLHO
6nm3koi K peansHol 3emne: CKOPOCTL
CeMCMMYECKMX BOSIH 3aBUCMUT OT Tpex
NPOCTPaHCTBEHHbIX KoopAuHaT. OpHako
B 3emne CyWecTBYIOT 30Hbl MOHMIMKEH-
HOM CKOpOCTM — BONHOBOALL B 3TOM
cnyyae TOYHOe aHaNUMTUUYECKOoe pelleHue
BO3MOJXHO MWL NPU YCAOBMUM, YTO MC-
TOYHMKWU CENCMMUECKUX BOSIH pacnoJsio-
eHbl Ha pasHblx rnybuHax u obasza-
TENbHO Haf, BOJIHOBOAOM M TMOA HUM.
OpHako B3pbiBel [C3 nposogsatcs Ha
NOBEPXHOCTH, M MO3TOMY Afia TOUHOrO
NOCTPOEHUA CKOPOCTHOro paspesa of-
HUX rogorpados HegocratouHo. Heob-
xoaumo pewats obpaTHyw AuHamu-
Yeckylo 3apady. [loka Hawnu ee cTpo-
roe pelleHve nulllb AN BeCbMma upae-
anu3npoBaHHOM MoOJenu cpepbl.
HexoTopbie wuccneposaTtenu npeano-
UUTAIOT M3yuaTb CKOPOCTHOE CTPOEHHWe
3eMHON Kopsl MeTogom nepebopa Ha
OBM. OHu paccmatpuBaltoT MHOMKECTBO
runoTeTMyeckux mogenen, Onsa kampoi
paccuuThiBalOT rogorpadbl U aMnaun-
TYAHble KpuBble. Te mopenu, KoTtopsle
WMEIOT  pacueTHble  XapaKTEPUCTUKM,
6nu3aKkue K IKCNEPUMEHTanbHbIM, Ha-
6nloAEHHLIM B NPUPOLE, CYUTAIOTCA pe-
weHnem obBpaTHON AMHAMUUYECKOMW 3a-
Aauu. ANroputMel U NPOrpamMbl Tako-
ro noucka pelueHus obpaTHOM 3anaquu
paspaboTaHbl B UHcTUTYTE puanku em-
. AH CCCP (B. M. Banwoc), B JleHun-
rpagckom otpeneHuu MatemaTMueckoro
uMHcTMTYTa M JleHuHrpapckom [ocypap-
ctBeHHOM  yHuBepcutete (T. B. SHos-
ckas, H. H. Marseesa, U. 5. Aszbens).
CoBeljaHue O3HAKOMMNOCL C MEepPBbIM
OMNbLITOM NPUMEHEHUS MaLUMH ANs pelle-
HUa obpaTHoii 3agaum I'C3, Benu npea-
CTaBNeHbl MOCTPOEHHbLIE MO  roporpa-
ham U aMNAUTYAHBIM KPUBBIM CKOPOCT-
Hble paspesbl KOPbl KOHTUHEHTaNLHOro
M OKEaHMYECKOro TuMa B 30He nepexo-
Aa oT A3Marckoro maTtepuKka k Tuxomy
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ITociemoBaTebHOCTH WII-
TepupeTamun ceiicMo-
rpaMM — 3TO CHEKHBIe MO-
CTBI HAJ IPOIacThio He-
3HAHAA

oKkeaHy. [Tpu 3tom BblSCHMNOCH, KAk He-
O[JHO3HAYHOCTL PelIeHUst 33[a4n 3aBU-
CUT OT MONHOTLI M KayecTBa Cerlcmuue-
CcKMX paHHbIX. B gpyrom coobuienumn
npuBOAMNUCL  NpeaBapuTeNbHble pe-
3ynbTaThl nocTpoeHus Ha DBM no ropo-
rpacpam FC3 cKopocTHbIXx pa3pe3os
sBepxa MaHTuu, Buino suisBneHo Gonb-
woe pasHoobpasue CTPOeHUs B pas-
HbIX PaiOHax CyLIM U MOPS M rokKasaHa
BO3MOXHOCTb CYLLECTBOBaHUS cllos Mo-
HUXKEHHOM CKOPOCTH B BEpPXax MaHTHu.

...[JJUCKyccus BHOBb WM BHOBbL BO3Bpa-
waeTcss K KOPEHHOMY BOMPOCY MHTEp-
npetauuMu — BbIGOPY  3PPEKTUBHOMN
ceMcCMUMUECKON Mogenu cpepabl.

BuisicHsietcs cnegytowiee. Bo-nepsbix,
Henb3s OZHOBPEMEHHO NoApPobHO u3y-
UNTL 3EMHYIO KOPY M YTOUHUTL KaXAYH
Aetanb. Mexay HUMM cyuwlectByer co-
OTHOLWEeHWE MOACTATh «MPUHLMUNY Heon-
peneneHHoOCTU»  KBAHTOBOW  (DU3UKMK.
Bo-sTOpbIX, ceficMuueckas BONHa «Bu-
AWUT» 3EMII0O PA3HOM — TOHKO- WUy TON-
CTOCNOMUCTOM, B 38BUCUMOCTU OT 4acTo-
Tl KonebaHuii, TMMa BONHLI M yrna ee
napeHus Ha rpanuusl cnoes. HakoHeu,
Mogens onpegensertcs uensto uccnego.
BAHUSA, YPOBHEM MCXOAHLIX 3HAHWUN M
wenaHueM reoduanka: HeKoTopble pe-
Tanu oT/IMuMsA OT peansHOi cpeabl MO-
ryT ero npocTo He MHTEpecoBaThb.

Ho kak ke Bbibpatb mopens, onTu-
MaNbHYIO C TOUYKM 3PEHUS ee COOTBETCT-
BUSI IKCNEPUMEHTY?

B nouckax otsera cnepyer oBpatuthb.
€ K CNy4YaliHOCTH, BEPOSITHOCTU, CTATU-
ctuke... O HOBOM celCMMUECKOM, Tak
HasbiBaemor Lo — mogenu, ysneka-
TenbHO pacckasan Ha cosewanuu B, A.
FenbumuHckuit,. Ckonb M3dWHas, CToNb U
TPYAHas AN NOHMMaHMs, OHA copep-
WUT CNepyIoULYlO OCHOBHYIO  MAElo,
BMecTo oueHb CNOXKHOMN AeTEPMUHWUPO-
BaHHOM Mopaenu ssoautcs Habop ynpo-
LWEeHHbIX MOoaenek, B KOTOPbIX napamer-
Pkl MEHSIOTCS MO Mepe pacnpocTpaHe-
HUA BOMHBLI cnyvaiiHbim obpasom (aHa-

Mp pacummainm 3T0 06-
HajKEGHHS, 9T00K yBepeH-
Hee NPHHATH MOfiedb ro-
PH3OHTAIBHO -
KODHI

CIOHUCTOR

He Besakasa
cTpamHa

neTIsa HaMm

Ceiluac ammHA mpodmieit
I'C3 mocturaer monoBHHBI
paccroaEna 1o  JIyHhL
Horpa oma mocturmer mo-
JOBUHBI DPacCTOAHHUA [0
Conmna, reopmsmkam ne-
JaTh Oyner Hewero

lOMmopuctuueckue pucyHku seinon-
HeHol T, A, Suywesuu. [lMoanuecu «
HUM — LUMTaTbl U3 AOKNaAoB.



Mepen oTbespom Ha cosewaHue B Anma-ATy aBTopbl ctatb «CmoTpsiwue B
rny6s 3emnu» nonyuunu ot ypHana «3emns u BceneHHas» cTporui Hakas: 3a-
NOMHHTb CaMOe MHTEpPEeCHOEe M paccKasaTh NMWbL O TOM, uYTo 6yaer He oueHs
CKYYHO UYMTaTensiM, He MCKYLUeHHbIM B reodusuke. BuinonHute 31O 3apaHue no-
Morfn pucyHku T. A. SHylieBMY U CTEHOTPAMMbI

Buinu nu npexge 8
reodusuke mertogs!
obpabotku obuek-
TMBHEE NpUWypeH-
Horo rnasa?

MyTtHocts  3emnn — 310
MYTHOCTb HalIMX 3HaHWK O
ee cTpoeHun... lNoHatne o
MYTHOCTH He 3aTyMaHu-
BaeT ro/IoBy TaK, Kak reo-
MeTPpHUECKM sCHOe npea-
CcTaBNeHMe O ropu3OHTanb-
HOM CNOMCTOCTM.

Ha kaxpgoii ceficmorpamme
AOCTAaTOYHO BONH, 4TOGbI
o6bsacHUTE nobylo npea-
B3ATYIO runortesy

3emns u Bcenewnas, N2 4—1970 r,



Mepsrie doTorpaduu HOBOM KOPOTKOMEPUOAZUUECKONM KOMeTbl Yy-
ptomosa — [epacumerHko (KomeTa oOTMeueHa - cTtpenkamu). Oru
nosiyyeHsl 9 ceHtsabps 1969 r. Ha 50-caHTUMETPOBOM MEHMCKOBOM
Tesieckone Actpodusuueckoro mHctutyta AH KasCCCP. Uutepsan
Mmemay cHumkamu 40 MUHYT. 3aMeTHO nepemeleHe KOMeTbl OTHO-
cutenbHo 3se3pg (k ct. K. U. Yypromosa).



norus ¢ 6Ny:AalOWMMH HACTMLAMM B
6poyHoBCKOM ABMkeHWH)., MaTemaTuue-
CKM OHM onuchiBatoTcs AUMDDY3MOHHBIM
ypaBHeHMeM TennonposoaHocTu JloH-
skeseHa, (OT HauansHOM NaTMHCKOMN ByK-
Bbl 3TOM (hamuauu NPoMcxXxogMT nepsas
6ykea B HassBaHwu Mmogenu. bByksa
«to» —OBBACHSET aBTOP — ANA PYCCKO-
ro konopura). Mpeumyliecteo HoBOro
noaxoAa B TOM, UTO rnaBHble reonoro-
reocpusmueckme ocobeHHocTH cpepbl
otobpaxaloTcs B Tune  YNPOLLEHHOM
mopenu. Pacuetsl ceficMuueckoro nons
AN TAKOM Mofenu OKa3bIBaAKOTCH Npo-
CTbIMU. A BTOpOCTENeHHble OCoBeHHo-
CTM YUMTBIBAIOTCS B «CPefHEeM» B BuAe
cratMcTMueckux napameTtpos. Hosas
MOfens NorMyecku HenpoTHBOPEUMBA M
coaepXuT mano orpanuuenui. OpHako
ee 3(pheKTUBHOCTL NOKa He NpoBepeHa
CEMCMUUECKUM IKCMEPUMEHTOM.
Apyras Mmogens co cnyyaiiHbimM u3ame-
HEHMEM CeMCMMUECKUX MapameTpos —
MyTHas cpepa”*. OHa paBHO npuHsaTa B
TMAPO- U armocdepHONd  akycTuke.
B ceificMuky 3Ty  mMopens ssen A. B.
Hukonaes. He Bce yuactHuku cosela-
HUS CNPAaBMAMCL € WUCKYLIEHUEM CO-
CTPUTL no noBofy «MyTHocTu», OgHa-
KO CTano OuYeBMJHLIM, UTO OnaceHus,

*Cm. A. B. Hukonaees. Celicmu-
yeckne BONHbI O Heapax 3emnu. «3em-
ns u Bcenennas», N2 6, 1968 r.

B cdespane 1970 r. 8 Opeccy npuexa-
no ceenwe 120 npeacrasuteneii otae-
nenunit BATO, 3gecs 6uin coseaH oue-
pepHoi nnedym LC BATO.

Kpome TpaamumoHHbix obwux 3ace-
AaHUM, NOCBSLLEHHLIX OTYETHOMY A0-
knagy LleHtpansHoro coseta u ero
obcyxaeHuto, pabotanu Tpu ceKumuu —
acTpoHoMMUeCKasl, reogesuueckas u
yuyebHO-MeTOnMUECKAs, @ TaKKe CO-
CcTosNOCh 3acepaHue rpynnsl Mccnepo-
satenein cepebpuctoix obnakos.

Mnenym szacnywan poknaast M. A.
Oupukuca u B. M. Llecesuua o pabore
JlutoBckoro u Opecckoro oTaeneHmit
BATO. B poknagax u 8o BpemMs guCKyc-
CMI{ MHOrO BHMMAaHUA Y[enanoc» Ha-
poaHbim obcepsatopusm,  [MpoexTs
HapoaHbix obcepsaTtopuii paspabora-

3ByuaBllMe gBa ropa Hasag («nepsbii
war B HEM3BEAAHHOM HanpaBfieHUH, HO,
BO3MOKHO, U MOCNeaHuiin), He onpas-
nanuce. A, B. Hukonaes u ero nocnego-
BaTeNM Mnokasanu, UTO B PaMKax HOBOH
MOJENU MOMHO  MHTepnpeTuMpoBaTthb
ceMCMMUECKMI DKCNEPUMEHT pasHoro
macwraba M UaCTOTHOro [AManasoHa.
OCHOBHble 3KCMEPMMEHTaNbHble 3aKo-
HOMEpPHOCTH COOTBETCTBYIOT npejcKasa-
HusM Teopuu. HoBbii napameTp — Ko-
3¢ PHULMEHT MYTHOCTU— no3ssonser Go-
nee NONHO oNMCbIBaTL 3eMnto, ocobeH-
HOCTM CTPOEHUA KOPbl M MAaHTUM M UX
pasnuuue B PasHbIX peruoHax.
..Bmecte ¢ Komuccueit no cocrasne-
HUIO pelleHusi OLEeHWMM AanbHellue
3apaum M nepcnektuenl [C3, Boamorx-
HOCTM METOoAa He BCEerpa sicHbl, HO elle
M He BCe ucuepnaHbl, Bmkadwmi atan
NesTenLHOCTH, NOodXKanyi, oCTaeTcs aHa-
nutuueckum. Ero ocHosa — pansHedi-
Wwee HakonneHue akTOB M  BbICOKOE
KauecTso HabnwoaeHMd. A KauecTso Ma-
TEPUana 3aBMCUT OT TEXHUKM M annapa-
Typsl. IT0 — «axunnecosa nsata» [C3.
MostomMy Bce uHTepnpeTtaTopsl Meu-
TatoT, 4tobbl BbINa cospaHa CcTaHApapT-
Has annapatypa € BOCNPOM3BOAUMOI
3anucbio M BBOgOom Ha DBM, Abcontor-
Hble U3MEePEeHUs aMnaMTya, TPEXKomno-
HEHTHblIE LUMPOKOMONOCHLIE  3anMUCH,
nonepeyHsie BOMHbI, CMEKTPaNibHble Xa-
paktepuctuku — B Byayuiem obsiza-
TensHble  aTpubyThl MHTEepnpeTaLmum
AN MHOXEeCTBA PEervoHoB, co3aagyT

Opecckuii mieHy

Takoe MHoroobpasue haKToB, KOTOpOE
FPO3MT NOrNOTUTb CaMbli CMbICH McCne-
AOBaHMA. MOXHO npuBneus K 3Tany
KoppensuMn BOMH, CUCTEMAaTM3aLMM Xa-
PaKTEPUCTMK BOMHOBOrO MONS, OLeHKe
BCEX BAPMaHTOB pelueHus obpatHoi 3a-
[auM  HeyTOMMMbBIX u Beckomnpomuc-
CHBIX MOMOLLHUKOB — 3JIEKTPOHHbIE BbI-
uucnuTensHoie MmawmuHel. Ho Tonbko
MOMOLLHUKOB, MOTOMY UYTO HUKTO, KpO-
Me camMx uccnefoBaTesied, He peLluT
aKTyanbHbIX M CNOXHbIX npobnem pas-
BMTUS TeOpuM, OMNMCaHUR npouecca
¢OpPMHUPOBAHKS BONHOBOrO MOJIs, BbisiC-
HeHUs (Pu3MUEeCKOro xapakrtepa coune-
HeHUs cnoes M GNOKOB, 30H NOHMMKEH-
HOM  CKOPOCTH, HEOAHOPOAHOCTH M
aHM3OTPONHOCTH BELLECTBA KOPbl M MaH~-
THU.

N korpa B xaoce ¢aKToB nposBsTCA
33KOHOMEPHOCTH, Korpa Ha rpebHsx
oTAeNbHBIX HAXO[OK 3a6PE3MMUT BepLIU.
Ha — 3MNOXa cMHTE3a, Nno-Hosomy byper
nousta 3emns. Hagewpa 6bicTpo po-
CTUUL 3TOrO YPOBHSA He TaK Y Benuka.
Ho, no kpaiiHeit mepe, HEKOTOpble BEXu
Ha 3TOM MYTU Mbl CMOXEM PaccTaBUTb
Ha cnegyowem cosewaHuu no [C3,
KoTopoe HameueHo Ha 1974 r.

H.H 'AJRHAH
randudam Puidurxo-mamenamuuecrux
naym

B.3.PAEBOH
randulam mexnHunecEUX HAYHK

M

LenrpansHoro cosera BAI'O

Hbl *, HO CPEACTB Ha WX CTPOMTENLCTBO
HeAOoCTaTOYHO M, CaMoe FnaBHoe, He-
BO3MOXHO mpuobpectu  Teneckonsbl.
Mpasga, 8 Mockee, Baky, Pure u He-
KOTOPBIX APYrMX FOPOAax acTPOHOMbI-
nobuTeNnU M3roTOBNSIOT CamoAenbHble
TenecKonbl-peNeKTOPL!, HO B HE3HAUM-
TeNbHLIX KONIMYECTBAX, MO3TOMY HEo6-
XOAMMO OPFraHM30BaTh MPOMBILIIEHHOE
NPOM3BOACTBO TENECKOMNOB ANs Hapoa-
Hbix o6cepsaropuii.

* Yutatenu Hawero xypHana yxe
3HaKOMbl C MPOEKTAaMM HAPOAHbIX 06-

cepsaTtopui, paspaboTaHHbIMM  nog
pykosoacteom M. M. bBesuactHosa.
CMm. «3emns wu BcenenHas», N 2,

1968 r., ctp. 75. (Mpum. pegs.)

Ha nneHyme Boictynun M. M. Apry-
HOB — CO3AaTens  KaTaaMoNTPUHECKMX
cuctem teneckonos., Ceiiuac nop ero
pyxkosoactsom B Opecckoii obcepBarto-
puu cTpomTtCcs 65-CaHTUMETPOBLIN Tene-
ckon (npoekt M. M. Apryrvosa u J. C.
Maynuna). A B Byayuwem npoektupyer-
ca co3paHue Teneckona 6dnblwero pas-
mepa.

MunocotckMM BOMPOCAM aCTPOHO-
Mum 6b11 nocesweH aoknan B. B, Kasto-
mHckoro, C, I, Cypakos u K, A. lMNop-
LeBCKMH pacckasanu o 3apadax BATO
8 ces3u ¢ 100-netTHum obuneem Brnagmu-
mupa Unbuua JleHuHa,

Mpesupeutr BATO [. A. MaprsiHoB
caenan ob30op coBpPEMEHHBIX AAHHBLIX O
Bevepe u Mapce. OH 06bsicHMn BbICO-
Kylo Temnepatypy nosepxHoctu BeHe-
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pbl cBoeobpasHbiM  MapHUMKOBBLIM 3¢~
dheKToM B ee armocdepe u npopge-
MOHCTPUPOBAN npeKkpacHble ¢oTorpa-
¢uu noeepxHoctu Mapca. H. M. Jlaepo-
Ba  3auuTana coBMecTHei ¢ B. [.
Bonbwakossim poknap «Mortorpadupo-
BaHue JlyHbl 1 3emMnu ¢ aBTOMaTHYECKUX
CTaHUMM», DTO BbIN UCKAIOUYUTENLHO UH-
TepecHsii M OBCTOSNTENbHBIM  aHanW3
NPEeBOCXOAHbIX UBETHbIX oTorpagui
JlyHbl M Hawen nnaHeTkbl.

YuacTHUKM nneHyma ¢ 6onblMM BHU-
Mmanuem Bbicnywanu goknag K. J1, Mpo-
BOPOBA O 33fjauyax HayuyHo-uccneposa-
Tenbckol pabotel B obnactu uHKeHep-
HOM reopesum *,

* Mo marepuanam 3Toro poknaja B
«3emne u BcenenHon» 6yper ony6mm-
koBaHa ctatbs. (Mpum. pegs.)

UuTtepecsl nwobuteneit acTpoHOMMM
Hawnu cesoe oTpaxeHue B paboTte act-
poHomuueckon cekuuu. Joknag B. A.
BpoHLwTaHa, 3aunTaHHbit B, . Monosbim,
6bIn NOCBSLLEH MTOram MepBoro cnerta
IOHBIX @CTPOHOMOB, KOTOPbIX COCTOSNCS
netom 1969 r. 8 Llemaxe (Asep6CCP).
O HabniopeHusix, KOTOpble MOTrYT npo-
BOAUTL NOBUTENU aCTPOHOMMUM, paccKa-
sanu B, M. Uecesnu, E. H. Kpamep u
M. M. [araes.

Ha sacepanusx yuebHO-meTogHue-
cKOM ceKuum obcympanucs BOnNpocChI
npernopasaHMs AacTPOHOMUM B LUKONe.
MHorue BbICTynarouiMe OTMEuanM, 4To
HOBbIM YueBHUMK acTPOHOMMM He ynAOB-
netsopsier  TpeboBaHMAM, KOTOpble
npeabSBNSIOT K HAMY yuMTens cpegHemn
wkonbl. PeweHo paccmoTtpers Bonpoc
O napannenbHOM M3AaHUM [ABHO nop-

rOTOBJIEHHOM K Ne4yaTt PYKOMUCH HOBOTO
yuebHuka actpoHomuu (astop E, M. Jle

BWTaH).
Ha nneHyme 6bin obbsBneH coctae
OpraHu3aLMOHHOrO  KOMMTETA NSATOro

cve3ga BAIO, koTopbifi coctoutcs B
ceHTtabpe 1970 r. 8 Kasanu, u BpyueHb!
no4YeTHble FPaMOTLl aKTUBHbLIM 4NEHaM
BATO.

Mocne nneHyma ero YYacTHUKM co-
BEPLIMAM DKCKYPCHM MO roposy M na-
MSATHLIM napTusaHckum mectam Opec-
cbl (B Katakombbl), a Takmke Ha 3aro-
POAHYIO HabniopatensbHyro  CTaHLMUIO
Opecckoli acTpoHomuueckol obcepsa-
topun (ceno Masku). YuacTHuxku nne-
Hyma mocetunu ropgocts Opeccul —
Teatp onepsl 1 Hanerta.

B.I.OECEBHOHY
npogeccop

NIOBEUTENLCKAS
ACTPOHOMMSI

KAPTA BUJIHMBIX

MYTEA NJAHET

B CEHTABPE — OKTABPE

1970 TOJA

Rapra cocronr n3 AByX uacreill 305HagalbHOTI0
nonaca: snmAell (npavbie Bocxomaenus or 0 go 129,
craonenna or — 10 go - 35°) n aerneit (mpavbie
BOCXxoxaenna or 12 po 244, [ckRaonmenna or — 10
&> —35°). 3Beaant Haunecenn g0 4,95 3BeaxHOI
BeJHYNHBI,

yrn naauner (kpome Ilayroua) n Coanna usde
Opakennl JHHMAMU HJAM IMTPAXaMHA H OTMEYOHbI
sHauxamn. Pauckne mudppm IX, X, XI coorsere
CTBYIOT HOJOREOHHIO CBeTHJ HA HEPBLIC YHCJAR COHe
TADPA, ORTAGPA n HOASpA.

2

Ha npors:ennn CeHTAGPA N ORTAGPA Jaydumme
BCex muaaHer Buien CaTyYpH (B HOYHBIe YaChl),
Hpadaunsnreanno 1 oxTudpa Meprypnii naxo-
Aurca B yrpennefi saonrannn. Mapc Tome pace
noJao:xken k samaxy or Coamna, nad.uozars ero
MO:RHO TOJbXO HO YyTpam. BeHepa mourn me
BHAJHA, HOCKOJBRY €6 CHJAOHEHH® 3HAYHTOJIbHC
HH:Re (0knee) coanetnoro; 0mumrep, Ypan
A Henryn Ganskn r CoaHny, NoaTdMY yC.108AA
HX BHAMMOCTH HOYA0BJETBOPHUTEJAbHBI.

B.C.MTA3APEBCRUH
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nMmMCbMA

Yeaxaemas pepakuus!

Ha nporsikeHuu [ABYx neTr s 33Hu-
Matock poTorpauposaHuem JlyHbl u
nnader,

Mockinato Bam cotorpaduu CarypHa,
BeHepsb: u JlyHel. OHu nonyueHs! ¢ no-

Carypn 2 orrabps 1968 e. (naenka
A-2  uyecreureavnocTvio 180  ed.
I'OCTa, sxcnosuyus 8 cekynd)

B PEOAAKLLMIO

Moo Teneckona-pedgpaxkropa ABP-3
(D = 130 mm, F = 1950 mm) u dotoan-
napata «3eHuT-3M»,

H EKAPJZAKOB

emydenm YV Ava106C1020 Nedaz02UNECHO-
20 unemumyma umenu H. H. Vavanoea

Benepa 21 gespass 1969 2. (naenra
M3-45, srcnosuyus 0,2 cexynoul)

dyna 9 geepass 1968 2. (naenxa KH-8 uyscreureavnocrsio 90 ed. I'oCTa,

sxcnosuyus 1,5 cexyndn)

4

KOCMMYECKAS
PUNATENUSN

150-neTue

Mepsas noutoBas MapKa, NOCBALLEH-
Has AHTapKTMAEe, CBA338HA C MMEHEM
OpHecra Llekntona, Korga 8 1907 r. Ha
kopabne «Humpoa» oH ortnpasuncs k
6eperam 3emnu Kopons Sayapapa VI,
noutosoe sepgomcrtso Hoeo#t 3enaHaum
NPUCBOMNO eMy 3BaHWE HavanbHMKA
rMOYTOBOrO  OTAENEHWS M  BPYyuYMno
23 492 mapku.

OpHako BepHemca K cobuitusm 60-
nee paHHum, B 1772—1775 rr. Orxeiimc
Kyk nocne HeoaHOKpaTtHbIX 3KcneaM-
uuii k HOxHOMy nontocy 3assun: «4
obolen oKeaH OXKHOro nonylwapus s
BLICOKMX LIMPOTAX M OTBEPr BO3MOX-
HOCTb CYLLECTBOBAHMS MaTepuKa, KOTo-
pbii, ecnu u MoeT GbiTb OBHapyKeH,
10 nuwe 6nM3 nonioca, B MecTax Hepo-
CTYMHLIX ANA nnaBaHus», OTo cobbiThe
Halno oTpaxkeHue B chunatenuu, AHr-
nutickas konoHua «OctpoBa Kyka» Bbl-
nyctuna Gonblyto cepuio M3 8 Mapok.
Ha pByx u3 Hux nokasaHn kopabns [.
KyKa y KPOMKM CNfIOWHLIX NbAOB, Kak
6b1 nopateepxaas ero uapeuenue «Nul
plus ultran — «Janblwe Hekyga»,

YTeepmpaeHue 3HAMEHUTOro nyreiue-
cTBEHHMKA 6bINO ONpoOBEprHyTo uepes
50 ner. 28 sauBaps 1820 r. kopabnu
Pycckoit aHTapkTMueckoi 3Kcreguumu
®. d. bennuncraysena u M. . Jlazape-
sa nogownu Kk nepsHomy bGapbepy, 3a
KOTOPbLIM MpocTupancs 6yrpucTbiit Bbi-
cokunn Geper. dto Hbin Beper wectoro
KOHTMHeHTa — AHTapktuabl, K 130-net-
Hemy tobunelo OTKPLITUS AHTApKTUAb!
6binu BoinyweHsl nepesie 8 CCCP nou-
TOBbIE MMHMATIOPbl C AHTaPKTUUYECKOMW
Tematukoi. Ha ogHolt mMapke romeue-
Hbl noptpetbl M. M. BennuHcrayseHa u
M. T. Nasapesa, 3eMHOM Wap ¢ ouvep-
TAHUSIMU MATEPUKOB U MAPLUPYTOM 3KC-
neAuuMM; Ha APYroi NOKas3aHbl WAKOMLI
«BocTok» U «MUPHBIA» WM HACTUUHO MX

MapLlpyT, 34eCb e MUHIBUHbI — He-
NPeMeHHbI  aTpubyT aHTapPKTUMUECKMUX
CIOXKETOB,

C tex nop nobutenu nonsipHoi ¢u-
naTenuu CMOTNIM NONOXUTL B CBOM KNsC-
cepsb! elie OAMHHAALATh COBETCKUX Ma-
POK ¢ aHTapKTuyeckoi tematukoin. Oco-
6eHHO MHTEepecHa cepus M3 Tpex Ma-
pok, BeinyweHHas B 1966 r, B uects
10-neTMs COBETCKMX MCCNEAOBAHUN B
AnTapkTuke. Mapku opuruHanbHo pac-
MONOMEHb! Ha fUCTe: YeTbipe OAMHAKO-

BbIX KBaApara, B KaXAOM M3 KOTOPbLIX



oTKpbITUS AHTAPKTUAbI

no 6 mapok. lepdopauua paspenser
KBaApaThi MO AMAroHanu Ha ABe 4acTu.
MapKK pacnonoxeHbl CUEnKoR M Kak
6b1 obpasyoT «TeT-6el» U3 uyeTbipex
TPeyrofibHbIX M [ABYX KB3APATHbIX Mma-
pok. Ha ueHTpansHoOM KBappaTHOM Map-
Ke — cepeBpUCTbIN KOHTYP AHTapPKTUABI
C NATUKOHEYHbIMW 3BE3[0YKAMM, NOKa-
3bIBAIOWMMM MECTA Pa3sMELLLEHUs COBeT-
CKMX HAYUHbIX CTaHuuit, Beepxy — BbiM=
nen c Hagnuceto «B CCCP co3paH nep-
BblM ATnac AHTapKTUAbLI», BHU3Y — roO-
abl 1956—1966 u texct: «10 net coser-
CKMUX WUCCNEefoBaHUA B AHTapKTMAE».

Ha tpeyronbHbix mapkax u3obpamet
Ausens-anektpoxos «O6b» y negsHoro
npunas u se3gexoabl «XapbKoOBYaHKa»
Ha nontoce OTHOCUTENLHOMN HeAROCTYNHO-
ctu. Teker Ha Mapkax rnacut «1966 —
X net uccnepnoBaHus B AHTapKTHKe»,

BepHemca k uctopuu uccnepoBaHui
AnTtapktugel. B 1837 r. wussecTHbI
dPaHLy3CcKUA nyTelwecTBeHHUK JIOMOH-
Jopsune BO3rnaBun MonspHy 3kcne-
anuuio, B 1840 r. skcnepuuus oTkpsina
3emnio Apenu. A ewe paxee, B 1771 —
1792 rr. ¢ppanuyss LioppeH, ®. Kpo-
3e u U. Keprenen, 6oposga sogbt tOm-
HOro OKeaHa, OTKPLIIM  HECKONbKO
Fpynn MefKux OCTPOBOB, OAHA M3 KO-
TOpbix HaseaHa ocTposamu KepreneH,
Ha Mmapkax Bo3gywWwHOM mMOUTLI, BbINY-
wieHHbIXx MpaHuuelt, nokasaHel 3emns
Apnenn u octpoea KepreneH, Ha Hux
u30bpakeHbl B3netawwme reocpusuue-
CKMe paKeTbl, a Ha KynoHe, CBA3bLIBAIO-
WeM 3TH MapKM B CLENKY, yKasbiBaet-
ca, uto B 1967—1968 rr. npoussoau-
N0Cb 30HAMPOBaHUE MOHOCKEPL! pake-
Tamu «JpakoH»,

B 1840 r. aHrnuiickas skcnenuums
nop pykosogctsom [l. Pocca ornpasu-
nace Ha gByx cypax «dpebyc» u «lep-
pop» B toxHble BoAbl. 3aeck Pocc or-
KpbIN OrHeAbIWALULMA BYAKAH M wa3Ban
ero B 4ecCTb cBOero (pnarMaHcKoro cya-
Ha «Dpebyc», a Takke Gonbwon neas-
HOM Bapbep, BNOCNEeACTBUM HA3BAHHLIN
«bapbepom Pocca». B 1957 r. 8 Hosoii
3enanguu noctynuna B nNpojamy ce-
pua mapok «lporektopat Poccan. Ha
ofHOU u3 Hux wusobpameH kopabnb
«3Jpebyc» Ha cpoHe BynKaHa,

AHppueH pae Xepnaw B 1897 r. Bo3-
rnasun 6enbruicKylo aHTapKTUYECKy+ O
axcneamumio Ha cyaHe «Benbxuk», Cya.
HO 3KCNeAMUMM BMEp3NO B MaKoBule
nbabl, u Hepnaw Briepsble gomkeH 6bin
3UMOBATb tOXKHEEe [MONsIPHOrO  Kpyra,
Cpeau 3MMoBLIMKOB — U Byayluusi nep-
BooTkpbiBaTens HOxHoro nontoca Py-
anb AmyHaceH. B osHamenosaHue 50-
netus akcrnepuuuu B8 benbrum eoinywe-
Ho nBe mapku. Ha ogHoM u3 Hux noprt-
per AnppueHa pge Xepnawa, Ha BTO-
poit — BMep3Wwuit B nbabl «benbxuky,

B 1901 r. skcneguumio k FOmHomy no-
ntocy sosrnasnset P, Ckott, OH oTkpbI-
saer 3emno Kopons SDayapaa VIl u
opraHusyeTt nepebie noxopbl 8 rnybe
matepuka, B 1912 r. Ckotr goctur HOx-
Horo nontoca (Mecsy cnycTs nocne
AMyHpceHa) M Tparudecku norub Ha
obpatHom ny™i. Ha opHoli u3 mapok
cepun «lMportektopar Pocca» — noprpe-
o1 P. Ckotra u 3. LeknTtoHa. LLleknTton
yuacteosan B nepsoi akcneauuuu Cror.
Ta, a 3arem B 1907—1909 rr. pykoso-
OMN aHFUMMCKOM dKCnepuumelr, Bo Bpe-
M$i KOTOpPOM 6bIN [OCTUFHYT FOMHBIN

5
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marHuTtHbiM nontoc. CneuunanbHbli 3KC-
neAMUMOHHBLIN OTpsAA B coctase 3. [a-
suaa, A. MoycoHa u Mak-Kes nocne
TaenbIX ucnbitTaHui 16 susaps 1909 r.
NOKOPMA IOXKHbLIM MarHMTHbIA  nomntoc.,
B auu 50-netus atoro cobuitus B As-
cTpanuu BbINyWeHa MapKa, Ha KOTOpo#
Basun, MoycoH u Mak-Keit nzobpaxe-
Hbl Ha IOXXHOM MAarHMTHOM rnontoce,
BHusy menkum wpudTom HabpaHo:
«1908—9 Bnepsble [OCTUFHYT MarHuT-
HbIM MonoC»,

QueHb MHTEepecHa apreHTMHcKas map-
ka 1953 r. CiokeT 3TOM MapKu MoceBs-
weH 50-neTuio 3KCneavuUMM pOKTOPA
O. HopgeHuwenbpa B 10XHblE NonspHbie
obnactu,

B 1903—1905, a satem B 1908—
1910 rr. ppaHLy3CKMI Bpauy ecTecTBOUC-
nuitatens Xan batuct Lllapko Ha cyaHe
«®paHca» obcnegosan AHTAPKTUUECKMIA
NONYOCTPOB W HaHec Ha kaprty nobe-
pexbe anuHoi 1000 km. Ha mapke, Bbi-
nyweHHoi (PpaHuuen,— noptper XaHa
Batucra Lapko.

B 1960 r. B SnoHun 6bina uspaHa
Mapka, Ha KoTopoi u3obpaxeH neire-
HaHT Hobe lliupase, a B neBoi ee uvac-
TH — KOHTYP AHTapKTUAbI C SINOHCKUM
¢pnarom. 3Ta nouTosas MMHMaTIOpPa Mo-
ceaweHa 50-netuio nepBOM SANOHCKOM
AHTAPKTUMUECKOM 3KCneauLMUM,

U3 Ascrpanuu B 1911 r.Bbiwna ske-
neauuus nop pykosoactBom [Jyrnaca
MoycoHa — NoKopUTESNA OXKHOro Mmar-
HuTHOro nonwca. [JocturHys 3emnu
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Agnenn, MoycoH cospan 6asoBuit na-
repb, U3 KOTOPOro OTNPAaBSIIUCL OTPS-
Abl. MoycoH Bo3rnasun oTpsia u3 Tpex
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yenosek. B nytu cnytHuku ero norubnu,
a cam OH efBa fobpancs go OCHOBHO-
ro nareps. B 1961 r. 8 Ascrpanuu 8
yects 50-nets  3kcneguuuu  M3paHa
mapka ¢ noptpetom MoycoHa,

Cnepyer TaKkKe OTMETHTb MAapKy, Bbl-
weawyo 8 CLLUA: B uectb BTOpO# 3KC-

neauunn Puuappa Bepaa. Ha aroir
MapKe YKa3aHbl MapLIpyTbl BCcex npe-
AblAywMx sxcneanumii bepaa.

Mol pacckasanu o mapkax, cocraBnsi-
IOWMX NMWbB Manylo 4acts Goratoro u
MHTEPECHOTO (PUNATENIUCTUUECKOrO Ma-
Tepuana o6 Anutapktuge. Cpeamu Hux

noYyeTHOE MECTO 3aHMMaeT COBEeTCKas
vionsipHas cunarenus — ¢unatenus Ha-
CNeAHMKOB NepBOOTKpbIBaTenei Au-
TapKTUAbIL.

E.B.MUJTOBH OB

M HEeBEe .

Bpouwtopa «JlyHa», BbinylleHHas Mac-
COBLIM THPAXKOM, HanucaHa KaHAWAa-
TOM TrEeONOro-MMHEPAanorMyeckux Hayk
B. b. HetimaHoM, [aBHO 3aHMMAEOWMM-
cs usyuenuem JlyHbl C MO3MUMA reoso-
rud. MpumeHeHHe reONOTUYECKUX Me-

B. B. Hetiman JlyHa. «3HaHue»,
cep. 2, ®Muanka u actpoHomus, 1969 r.

Bearpamornaa oOpomiopa o Jdyme

TOAOB K MCCNEAOBAHWIO NYHHOrO pefnb-
eda, kak nokasanu paborel A, B. Xa-
6akosa, Ax. Cneppa, K. bionosa u apy-
rMX yueHblX, MO3BOMsET cAeNaTb MHO-
r0 MHTEPEeCHbIX BbIBOAOB O CTPYKTYpe
M reHesuce nyHHoro penseda.

MoxHo 6bIno oxugaTh, YTO M reonor
B. B. Heliman B HeBonbuioi Gpoltope
(38 ctpaHuy) pacckakeT uuTateslo o
TOM, UTO [AIOT reosiorMueckue MeToabl

ANA U3YYEHMs] CTPOEHMS M 3IBOMIOUMM
NYHHOM KOpbkl, AYHHOro penbeda. Ho,
K COManeHuio, 3Tol TeMe oOTBepeHa
MeHbLUas MONOBMHA ero Gpowtopsl, Kak
FOBOPMT NOA3aronoBoK 6powwiopsl, B Hel
paccmatpuBaetcs «ee (JlyHn)) cTpoe-
HMe, pasBMTHE MW  BO3AEHCTBMe Ha
3emnion, ABTOp KacaeTcs BeCbMa LUW-
poKoro kpyra npobnem nnaHeTHoON Koc-
MOTrOHMH, AOEPHON (DU3UKM, reomarHe-

v'7



TM3Ma, meteoponoruu, 6uonorumn. Mpu-
XOAMTCS €My M3naratb M UYMCTO acTpo-
HOMMYeckMe BONPOChl. M Ha KawAaom
wary, B Ka}/oM M3 saTtparusaembix ob-
nacten 3HaHus OH ponyckaet rpy6ein-
wue OWMUBKHM.

HauynemM ¢ acTpoHoMuueckux Bonpo-
coB. Yto Teneckonsl [anunes pasanu
yBefnuueHue nuwb [o 8 pas uau 4TO Cu-
Aepuueckuii nepmops obpauierunst JlyHbl
«CKPbIT OT yenosedeckoro szopa» (xo-
TS ero MoXeT onpeaenut us Habnio-
AEHUI LWIKONbHUK),— 3TO elle «LBeTou-
Ku». A flanblue HAUYMHAKOTCS NOANMHHblE
«oTKpbITUa», OkasbiBaetcs, 6onbwasn
nonyocsk nyHHOoM opbuTbl MeHseT
csou pasmepsl oT 356,4 no 406,7 Thic. kM
¢ nepuopom 8,85 roma (!) orroro,
yto «konebnercs CTeneHb CKaTHsA 3 n-
nuncoupa nyHHod opburem. (Pas-
psaaka mos.— B. B.) Mpusoas nnotHocTb
OCHOBHbIX M YNbTPAaOCHOBHbIX MOpoOA
(2,9 u 3,3 r/cm®), aBTop Ha BCAKMIA cny-
uai pasbacHseT: «ana JlyHsl 3TM umd-
pbl B COOTBETCTBMM C MMelOLLeACa Tam
CUNOM TsxkecTH B 6 pa3 meHbLie ..», A0-
nycKas 3neMeHTapHylo owubky, 3a Ko-
Topylo liKoAbHMKaAM 6 Knacca CTaBaT
ABOMKY. Mnu ele OAHO OTKpbITUE: KHeM
6onblie No pasmepam CMyTHUK, TEM OH
panblle OTCTOMT OT A[AHHOW NNAHeTbI»,
M3naras CBOIO «runoTe3y» pPasBUTMSA
nnaHer, asTop NPMBOAMT B €e NONb3Y
TAKOW  M3YMMTEJNIbHbIA  AOBOA: «HEM
WMHBIM, KaK CaMOPAasBUTUEM, MOMHO
06bACHMTL TO, uTO uem 6Gonblwe nna-
HeTa no pasmepam, Tem Gonblwe ee
macca...». [answe asTop 3aseBnser, uTo
MO €ero MHEHMIO «Npasbl HEKOTOpPble
acTpoHoMmebl-Habnogarenu, npeanonara-
ouime, uto y BeHepnl Toxke ectb cnyT-
Huku», Kto 3tTM «actpoHoMbi-Habniopa-
Tenu»? — ocraetcs 3aragkoi. [paepa, 8
XVII—XVIII Be. 6binu coobweHus o Ha-
6nopeHusx npepnonaraslwerocs cnyT-
HuKa BeHepbl, HO Bce OHM oOKa3anuck
ownbouHbIMM *,

Ha ¢oHe atux Hebuinny 6nepHetor
[aXe TaKue TEPMMUHONOrM4yeckue nsn-
CYCbl, KaK OTOMAECTBAEHME MYHHbIX
«mopei» (HazBaHMe 3TO UUCTO YCNIOB-
HOEe W MMEeeT MCTOPMUECKMI XapaKTep)
C 3EMHbBIMU MOPSMM M OKeaHamMu, a
NyHHLIX Kpatepos (onsTb-Taku, ycnos-

* Cm. M. Myp. Mnaneta
nn, 1961 r.

BeHepa.
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Hoe HasBaHue) ¢ KpaTtepamm (epna-
MM) 3EMHbIX BYNKAHOB, XOTS HWUUYEro ob6-
WEro MeXay HUMM Her.

Ha3biBas KOCMOroHWMYEcKylo runote-
3y O, KO. LLmuata «MmeteopuTHOM runo-
teson LUWmupara — KOpu» (npuuem Tyt
HOpu?), aBTop cpasy nokasbiBaer cBoe
nonHoe HesHaHue 3TOM runoTessl. Tak,
no ero MHeHuIo, OHa He MoXKeT 06bsic-
HMTb PAa3JIMUMM MEXKAY MaTEepPUKaMU M
okeaHaMM 3eMnu, MNOCKOMbKY «MeTeo-
PUTbI AENATCS HA KenesHble W KaMeH-
Hble,.. @ PasnuMuuMe MaTEpPUKOB M OKea-
HOB — COBCEM MHOro nopsaka», AsTop
NPOCTO He MOHMMAET, YTO fOonNaHeTHoe
raso-neinesoe obnako, M3 KOTOPOro,
cornacHo runortese Lmuara, obpaso-
Banucb nnavetsi (M Jlyna), Huuero o6-

LWero He MMesno ¢ COBPEMEHHLIMK Me-
TeopMTamu,— ckopee Bcero, obnomka-

MH OfHOM MNIM HECKONbKUX Manbix nna-
HerT,

MoxHo 6bino 6bl cnopute ¢ asto-
POM MO KOHKpPETHbLIM BOMPOCAaM 3BONIO-
ummu JlyHsl M nyHHoro penbeda, Tak
KaKk MHOrMe ero aprymeHTbl npepcras-
nSOTCA HaM ManoobocHOBaHHLIMM, HO,
noanyi, aToro genare He ctout. Jlyu-
Wwe nepeXaemM K aHanu3ly KOCMOTOHM-
4UeCKux BOMPOCOB, M3NOIEHHbIX B Bpo-
wiope.

Kak u3secTHO, KpynHeHwme HU3MKK
M acTPO(PHU3IUKM NbITAIOTCS PELUUTL BECh-
Ma cnoxHyo npobnemy npoucxoxmpe-
HUS XMMMUeckux anemeHtos *. leonor
B. B. HefimaH pewnn ee oueHs npocro.
«B Mpouecce 3BOJIIOLUM POUCXOLMUT
yABOEHHME aTOMHOro Beca BeliecTsa.

H} — Hej — Li} - NM —
2 ,

— Si?8 Fe3? — Cdgs” — Ragat.

Mpaepa, 310 xapaktepHo ans nnaHer
3E€MHOM rpynnbi»,

Tak BOT rpe, oka3ssisaertcs, obpasytor.
Cs CTONb PeaKui NUTUM U Camble TsKe-
nele anemeHTtbl! Ha nnaHetax 3emHoM
rpynnbil A acTpoM3MKU-TO aymanu,
uyTo nUTMK obpasyeTcs B MOBEPXHOCT-
HbIX CHOSX, @ TsKenble 3NeMeHTbl B
Heapax 3Be3 MNpPM  Temnepatypax B
MUAAMOHBI M MMANMapAbl FPaaycos.

* CMm., Hanpumep, A. K. JTaB pyx u-
Ha, I. M. Konecos. O6pasosaHue
XMMHUUECKMX DMEMEHTOB B KOCMMUECKMX
Tenax. Atomuspar, 1962 r.; Jl. A n-
nep. PacnpocTtpaHeHHOCTL — XMMMUe-
ckux anementos. UJ1, 1963 r.

Boobwe kaptMHa ¢dopmupoBaHHUs
nnaHer B npepctasneHuu B. B, Helima-
Ha oueHb npumuTusHa: «CHauana, eu-
AMMO, NNaHeTb! BbIFMAZENM HE TaKUMM,
KaKMMM Mbl NPUBLIKAM ux Habniopate
ceityac. D10 6blIM NPOCTO CrycTKu ra-
3006pasHOro Bew,ecTsa, CrycTku Heyc-
Toruusble, OpHaKo B npouecce 3BONIC-
UMK BHYTPM Hux obpasosanocs Teeppoe
KAMEHUCTOE FAPO, @ 3aTeM M Kenesu-
croe.

MoxHo paymats, uyto nnaHetsl obpa-
3ylOTCS Ha onpeaeneHHOM 3Tane PasBu-
T™MS 3Be3AHbIX cucteM. Yepes Hekoto-
poe BpeMs Y HuX BO3HMKAIOT CHYyTHM-—
ku», (Kak?) «Tak, y MepKkypus, camoi
Manoi M3 nnaHeT, CMNYTHUKOB euie
Het», (3HauuT, OHK ewe noseatcs?)

Kopoue roBops, nnaHeTtsl M ux cnyTt-
HMKM KaK-TO (DOPMMPYIOTCS, a 3atem
pacTyT: «no Mepe POKAEHUA U pocTa
nnaHeT pacTeT M WX Macca, npuuem 3a
CYET BHYTPEHHUX MCTOYHWMKOBY,,... (?) «a
He MEeTEOPMTHOrO BelLecTBa, KOTOporo
ANA 3TOrO HEROCTATOUHO...». [MoA06HbI-
MM Paccy)aeHUsIMM aBTOp NOARAeT Ayp-
HO¥i npumep Tem nobutensm-runoteso-
MaHaMm, KOTOpble 3aBanuBalOT HayuHble
yupempeHuss COUMHEHUSIMKU TaKOro e
Mna (Tonbko B oTnuune ot Gpowiopsl
B. B. HelimaHa aTu couuHeHus He ny6-
nuKyroTCa).

Ho BoT Mbl nepexoaum K paspeny
«Bospe#cteme JlyHst Ha 3emnion, Yero
3pecs Tonbko Het! U anekTpomarHur-
Hoe (!) BausHue ConHua Ha 3emnerps-
CeHUSl, M «MarHuWTHble BO3MYLLEHUS,
Bbi3BaHHble JIyHOW — JIyHOM HeMmarHur-
HOM», U «PaBHOBECHE C CMNIOBbLIMK MO-
NSAMM, OKPYMKAIOWUMK 3eMNIO U NPOHMU-
3bIBAIOWMMM €€ TENO», NPUYEM «[0CTa-
TOYHO HAPYLWMUTLCS OAHOMY W3 3fIeMeH-
TOB 3TOrO0 AMHAMMUYECKOro PaBHOBECHS,
Kak curypa 3emnu nepecTtpomuTcsa».

He 6yaem KpuTMKOBaTh YTBEPIKAEHHE
aBTopa o BAusHuM JlyHbl Ha norogy —
370 Bonpoc ocobbii. Ho kak oTHecTHCh
K TaKOMY 3asIBIEHMIO, YTO «B MOMEHTbI
BEPXHEM M HMIKHENW KynbMMHAaUMK Npo-
WUCXOAUT M3IMEHEHME HaNpPaBieHus ABH-
skeHns JlyHbl OTHOCHMTENLHO NAOCKOCTH
3eMHOM opbuten? Beagb KynbmuHaLMK
JlyHsl npoucxopsT ABa pasa B CYTKH, a

«M3IMEHEHMEe HanpasBNeHusi ABUXKEHMS
JlyHbi» — pBa  pasa 3a cuAEpHUECKMit
Mmecsu,

W, HakoHel, Mbl NOAOWNM K rNaBHO-
MY «OTKPBITUIO» B acTPOHOMMM, KOTO--



poe, no cnosam B. B. HeimaHa, caenan
Hekmuit H. A. Komkos. OkasbiBaercs,
«nepuos obpauieHns JlyHsl OT BepxHeH
SNOHrauMmM K HMIKHEM M OT HMIKHEN K
BEpPXHEN» MeHseTcss ckauykoobpasHo,
NPUHUMARA QUCKPETHbIE 3HAYEHMS, OTAM-
yatoliuecs poBHO Ha 24 uaca,— 299,
323, 347 v 371 1bic. A nonHbii obopor,
MNM, KaK BbIpAXKaeTcsi aBTOp, «CyMMa
vyacos npobera», MOXET NPOAOMKATLCH,
cornacHo H. A. Komkoey u B, b. Heii-
MaHy, 646 unu 670 yacos.

Mpexpe Bcero, TepMUHOB «BEPXHAR
M HukHAs (MnM cesepHas u  tOXHas)
anoHrauumu» JlyHbl B aCTPOHOMMM HET.
ABTOp HasbiBaeT Tak Haubonbliue ypa-
nenms JlyHbl OT NAOCKOCTHM 3€MHOro K-
BaTopa. XoTs aBTOp M yTBEPMKAAET, YTO
H. A. Komkos BbiBENn CBOM «3aKOHbI» NO

HOBBIE KHUTH

KHHI'A 0 BHYTPEHHEM
CTPOEHHH H 2BOJIOIHH
3BE3]

B 1970 r. m3n-BoM «Hayka» BeIIy-
meHa BTOPHIM NepepaGoTaHHEIM ¥
DIOIOTHEHHBIM H3AaHHEM HAYIHO-IIO-
nyiapHad KHEra mopodeccopa C. A.
Kannmana «Munsmka 3Be3q»  (mepBoe
n3garme B 1961 r.).

XapaKTepuays CBOW0 KHHTY, aBTOD
HallICcaJl B IPEJUCIOBAM K HeH cJie-
oymomue ciaoBa: «B 3TO KHMMKKe BEHI
He HailileTe HW OMHMCAaHUIT KPacoT 3Be3JI-
HOoro He0a, HM TaK DOPAKAIOMUX
HeACKYIIEHHOTO YMTaTedsl  CpaBHe-
HUI pasMepoB 3Be3] ¢ 3eMHBIMH IIPefi-
MeTaM#. 3Be3gHOe He(o elicTBHTEeNb-
HO OYeHb KpacmBO, HO AJA HAC Cei-
gac 3Be3NHl — 9TO0 00BEKT (PH3HUECKO-
ro mccaenosannsa. Tak ke Kak ¢usm-
KN B JabopaTopmax M3yJalT Pasiud-
HBle BeOEecTBA, JIEKTPUIECKHE TOKH,
MarHOTHEIE OOJS W [Apyrae (uamue-
CKHe ABIEHUA, TaK W 31ech MBI OymeM
n3ydarh, NpPaBAa, TOJLKO C IIOMOINbIO
KapaH#ama m OyMard, 3Bes{bI».

Oco0eHHOCTL KHHTH COCTOHT B TOM,
YTO B Heil, OCHOBBIBAsICh HA 3HAHMAX,
KOTOPHIMH JOJKHBI 00JamaTh BEHINY-
CKHUKHA cpefHeil ITKOIbI, aBTOP W3Ja-
raer Hambolee BayKHbIE BOIPOCH CO-
BPeMEeHHOH TeOPHH BHYTPEHHETO CTPOe-
HOA W 9BOJNIONWW 3Be3]], 3HAKOMHUT
gnrareneir ¢ (pU3MIECKMMH CBOHCTBa-
MHI pa3IWYHBIX THOOB 3Be3X, C METOo-
OM TIIOCTpPOEHWs MOJAeJeldl 3Be3n u
MHOTMMH JPYTMMH HHTEPECHBIMH IIPO-
GreMaMn QE3WKE 3Be3I.

[AHHLIM  ACTPOHOMMUECKMX EIKErofHHM-
koB 3a 1906—1966 rr., HMuero nopob-
HOro Hu B NPMEOAE, HU B €XErogHMKax
Mbl He BCTpeTum, M3-3a aKCcLeHTPUCUTE-
Ta nyHHOM opBuTbl nonynepuops (ot
CEBEPHON «3IMOHFaLUM» [0 HOXKHOM, M
o6paTHO) MeHSITCs, HO NNaBHO, a He
ckaukoobpasHo, nciiHbIMN e nepuofg
u3meHsieTcs oueHb mano (B npepenax
+7 uacos).

Bcero nepeuuncneHHoro pocrarcuHo,
utobbl  ybeautocs B 6earpamoTHOCTM
asTopa 6powtopsl. HenoHaTHO, Kak mor-
N0 n3patenscTtso «3HaHWe» BbINYCTHTHL
31y 6powiopy B ceer? Heywenu Hens-
35 NNaHbl M3[aTenscTBa paccMatpueath
npeaBapMTeNbHO B Hay4YyHO-MeTogMye-
CKMX COBETax C yuyacTmem KBanuHum-
poBaHHbIx cneumanucros? Torga MOMHO

Cpean PAsIMIHBIX THIOTe3 O IpH-
pone TyHTYycCKOTO MeTeopura Hanbo-
jee HOCTOBEDHA KOMeTHag THIOTe3a,
Koropasi, KaKk OPHHATO CYHTATD, Ob1-
Ja BIIepBHIe BHICKA3aHa B 1934 r. aH-
romitcknM MeTeoposioroM @. YROIIOM.

[lepenmcraeM KHATY  HM3BECTHOIO
amepukarcKoro acrponoma X. Ilemmn
«OT aTOMOB [I0 MJEYHBIX IyTeu», BBI-
menmyio B Heio-Hlopke B 1930 r. m
HepeBeJieHHYI0 Ha PYCCKHUI 3BLIK B
1934 1. Ha crpammme 48 Ilemunm
mmmeT: «3eMJsi HMCOBITaja o MCHB-
meil Mepe eIme OJHO HEIPENCKasaH-
Hoe mpmkmiodeHme.. B 1908 r. oHa
CTONKHYJach ¢ YeM-TO TaKAM, 4TO
65110, BEpOSITHO, TOJIOBOH HeGONBIION
KomeTs». 1 mamee: «EcTh YKasaHme,
gro Mereopnt IlogkamerHoii TYHIYC-
KN TPUHAIIEKAT K CHCTEMe Mereo-
poB, cBasaHHOil ¢ Komeroit Ilomca —
Bunneke *. OH ymax BO BpeMs Ham-

* 'gmotesy o0 cBg3m TyHIYyCCKOro
mereopuTa ¢ Komeroil ITomca — Bum-
nexe Bpickazan JI. A. Kymmk B 19261,
Ho B JadbHelileM »Ta THIOTe3a He
MO TBEPAILIACD.

6bino0 661 NPesOTBPATUTL fE3MHGOPMa~
uuto uutatenei. Begb cpeam Hux MHO-
rne (tmpax 6powopsl — 55000 3x-
3eMnNASPOB) MOryT BCEpbe3 MOBEpPUTsL
nucanusm B, B. Helimana, Takas pesun-
¢opmaLmus Bcerga BPeAMT nponaraHge:
nepenoBoOi HayKu.

310T npomax wusparenscrea  «3Ha-
Hue» — He nepBbit. YueHble yXe KpH-
TUKOBAaNM BbiNyLeHHble B TOM XKe Cepuu
6potuopel @, KO, 3urens «Obutaemble:
mupbi» (1961 r.) u 3. U. Hecreposuua
«Mepkypuit» (1963 r.). Xors nogobHbie
Onycbl NOMBASIKOTCS M HE YacTo — TPk
3a nocnefHue BOCEMb fET,— HO AaMe
Takue peaAKMe Cnyuyam HeTEPNUMBI.

B.A. BPOHIITA3H
ranoudam Puiuro-mamemamuuecKus-
Hayx:

X. IENJH 0 NPHAPOAE
TYHIYCCROTO METEOPHTA

GoIbpIIero mpHOJIIDKeHHA 3eMIH K Op~
Oure KOMETHI, M IpeACKa3aHHOe Ha--
npaBieHHe [BUKEHHS METEOPHTOB 3TOH
KOMeTHI coBmaxo ania paitona Iloaxa--
meHHO#I TYHIyCKM ¢ HampasieHHEM,
110 KOTOPOMY JIeTeJH YIaBIINE MEeTeo-
psl. OpgHAKO caMa KOMeTa BO BpPeM:
najgeHnst ObUla Ha IIPOTHBOIOJIOKHON
CTOPOHE CBOEH OpPOUTHI».
IIpencraBieHne 0 IpHPOAe KOMeT
¢ Tex mop cmabHO m3MeHHmIOCh. Co-
BpeMeHHasg KOMeTHasg THIOTe3a, KOTO-
pyo ycmemHo paspabaTeIBaeT aKaje-
mur B. I. DeceHKOB I ero coTpyAHH-
xkx  (Komurer mo Mereoputam AH
CCCP), a Taxke MHOTHe JIpyTHe yde-
Hble, 00BSCHAET sIBIeHIe B3DHIBOM Ha.
HEKOTOPO#l BHICOTe JEAAHOIO AApPa
koMmetsl, a lemun moxaral, 9To «MHO-
roYMCIeHHbIE BODOHKH B IIOYBe Ha:
MecTe HafieHnsd YKa3bIBalOT, UTO yOalx
He OJMH MeTeop, a ILelasg TIpymma,
uMesi B BUAY INIOTHOe KaMeHHoe IO
sesesnoe Tero. Tem He MeHee, 3TO,—
mo-BHAUMOMY, IE€pBO€  CBHU/ETEJbCT-
BO B IOIL3Y KOMETHOH, a He acTepo-
nnuoit mpumpoxst TyHTyccKoro meteo-
pura. P J.Xomunon
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B NPpMMEHEHKH KOCMMYECKON TEeXHONOTMM 3auHTepeco-
8aHa BCA nNnaHeTra, M 3Ta JesitenbHocTh Tpebyer ocy-
UeCTBNEHMS NMPOEKTOB, KOTOPble BLIXOAAT 3a PAMKM Ha-
uMoHanbHbIX rpanuy. Bce Gonee TecHbie M 3dEKTHBHBIE
CBS3M, KoTopble GbinM YCTAaHOBNEHsl B PaMKaX Me}AyHa-
PoAHOro HayuHoro coobuiectBa ¢ nomoubio KOCMAP u
yepe3 nocpepctBo OpraHM3auuu OOGLEAMHEHHbIX HauMH,
cnocobcTBoBanM PoCTy MEX(AYHapOAHOro COTPyAHWYeCTBa
B MMPHOM MCCNENOBAaHMM M MCMOJNIb30BAHWM KOCMMYECKOro

NMPOCTPAHCTBA Ha 6naro uenoeeuecrsa.

C KaOXAbIM rofloM PAacTeT HYMCNO CTPAH, HAUMHAIOLIMX
OCYLLECTBNATD KOCMMUECKME MCCNefoBaHMA MO HAUMOHAlNb-
HBIM M MEXAYHAPOAHLIM Nporpammam. Bece Gonbuee umc-
no rocyaapcte HauuHaer Y6exparbcs B IKOHOMMUECKOM
LenecoobpasHOCTH NPAKTHUECKOTO MCMONb3OBAHUS AOCTH-
YKEHMH KOCMMUYECKOM HAYKM M TEXHMKM, O0CO6EHHO B Takux
obnacrsx, Kak METEOpPONOrMs, HaBMrauMs, KOCMMUEcKas
cBA3b M TeneBMpaeHue. [lanbHeHWMK nporpecc B 3TOH 06-
NacTM MOXET OTKPLITbL euwe GonbwMe nepcnexkTHebl Ans

BCero uenoseyecrsa.

(U3 Mocnanus MeHepanbHOro cekpe-

taps OOH

XHli

TpuHapuatas ceccus MexxpyHapoa-
HOrO KOMUTETA NO KOCMWYECKHUM UC-
cneposannsm (KOCIAPY npoxoauna s
Jlenunrpape ¢ 20 no 29 mas 1970 r.
MpocTopHbie 3anbl 4 ayaUTOPMM 3Ha-
MenuToro Taspuueckoro ABopua 3anon-
HWUAW CBbIWe TbiCsYM ydeHblX, NpuEbIB-
wux B CCCP, B ropop senukoro JleHnna
6onee uem u3 30 crpaH mupa. Cpepgu
YUYacTHWUKOB ceccumu Bbinn KpynHeMrwme
coBeTckue U 3apybBerkHble yueHble: axa-
Aemurn M. B. Kengbi, A. I, Bunorpa-
nos, A. A, BnaroHpasos (suue-npesu-
Aent KOCMAP), B. B. MMapuH, uneHsl-
wkoppecnonaentel AH CCCP K. 5. Koh-
apatses, M. C. Wknosckuit, A. M, Oby-
XOB, (paHuy3ckuii y4deHblr M. Pya
(npeaupent KOCIAP), amepukaHckue
yueHble P. Toptep (euue-npesnpaeHt
KOCMAP), I'. ®puamaH u mHorue apy-
rue.

MpucyTtcTeoBaBwMe Ha NNEHAPHLIX 3a-
cefaHuax W sacepanusx pabouux rpynn

TaHa yuacTHukam
ceccun KOCTIAP.)

TENNO BCTPETHIIM COBETCKUX NeTum-
koB-kocmoHastos [. T. bBeperosoro,
B. H. Bonkoea, K. M. MeokTtucrosa,
E. B. XpyHOoBa M aMepUKaHCKOro Koc-
moHasTa Heitna Apmctposnra.

B pabote KOCIAP npuHsnu yuacTue
npepcrasuteny 11 MeXAyHapoAHbIX
HayuyHbIXx cO030B (acTpOHOMMUECKHI
cot03, reom3MyeCcKuini U reoie3ndecKui
COl03, COK3 TEOPEeTHMHEeCKOW MW Npu-
KNagHOM MEeXaHMKHM, MaTeMaTHUYeCKHM
coro3, PU3MUECKUIA, XMMUYeckuH, Buono-
rMUecKui U Apyrue cotosbi).

KOCTAP 3acnywan emerofiHbie otye-
Thl NpeAcTasuTenei HauMOHanNbHbIX aKa-
OeMMt HAayK O KOCMMYECKOW pesdTenb-
HocTu 35 cTpaH, HblHE BXOASALMX B
KOCIAP. Temartuueckue exerofHble
0630pbl  KOCMMUUYECKMX MCCNEOBAHMM
Kacanuch TAKMUX BaXKHbIX W MHTEPEeCHbIX
npobnem, kak AOCTMIKeHWs B obnacTu
KOCMMUECKON MeTeoponoruu, 8 obnactu
MCCNeAOBaHUN 3EMHOM aTtMmocdepbl

(U3 Mocnanus Mpeacepatena Cose-
Ta Muuunctpos CCCP A, H. Kocbiruna
yuactHukam Xl ceccun KOCMAP.)

MoHoCdepbl, HOBBLIX [aHHbIX PpeHTre-
HOBCKOM M ramMMma-acTPOHOMMM, pesynb-
TaToOB COBETCKUX M GMEPUKAHCKUX KOC-
MHUYECKMX IKCMEPUMEHTOB.
HacbiuienHol 6bina nporpamma sa-
cefaHui cemun pabouux rpynn KOCMAP
(«CnexeHune, TenemeTpus M BUHAMMKA
KOCMMYECKOro noneta», «IKCNepUMeH-
Tbl B MEXMNNAaHETHOM NPOCTPAHCTBE M B
marHurocepe», «Kocmuueckas TexHu-
Ka B MPUMEHEHMM K aCTPOPUIUUECKUM
npobnemam», «IKCNEPUMEHTbI B BEPX-
Hel atmocdepen, «Kocmuueckas 6uo-
norusi», «lpuMeHeHne KocMuueckom
TEXHMKU [N METEOPOoNiorMM M U3y-

yeHuna «3emnn», «Kocmuueckue npo-
rpammel Mo u3yuenuo JlyHsl M nna-
HeT»).

B cnepyiowmnx Homepax «3emns u
BcenenHasi» noapobHee MOIHaKOMMT
CBOMX YMTaTened C HayyHbIMM MTOramu
Xl ceccun KOCMAP u MexayHapoa-
Horo cumnosuyma «ConHue — 3emns»,

OpraH cexkumun HU3UKO-TEXHMHECKMX M MATEMaTHUECKUX HayK
Mpesuanyma Axapemun Hayk CCCP
n BcecorosHoro actpoHomo-reogesnueckoro obuiectsa

HayuHo-nonynspHbiit wypHan
«3EMNA U BCENEHHAS»

PepakunoHHas konnermus
[naBHbIi pepakTop AokTop dus.-mar. Hayk [. 4. MAPTbIHOB
OrtBeTcTBeHHbIN cekpeTapb xaHaupar ned. Hayk E. M. JIEBUTAH

Kangupar cwus.-mat. Hayk B. A. BPOHLUTIH, poktop TexH. Hayk A. A, U3OTOB,
AokTop ¢us.-mar. Hayk M. K. KOBAJIb, kanaupar ¢us.-mar. Hayk M. I'. KPOLUKUH,
AOKTOp u3.-maT. Hayk P. B. KYHULKMUM, portop ¢wms.-mar. Hayk B. HO. JIEBMH,
kaHaupar us.-mar. Hayk . A. JIEMKUH, akapemuk A. A. MUXAMNOB, kanpupar
dus.-mar. Hayk M. . HOBUKOB, poktop dus.-mar. Hayk K. d. OTOPOAHMKOB,
B. A. MNETPYLUEBCKWUW, poxtop ¢u3.-mar.
Hayk O. A. PSIBOB, poktop TexH.

AOKTOP reon.-MUH. Hayk

B. B. PAA3UEBCKMM, poktop ¢u3.-mar.
Hayk K. 1. ®EOKTUCTOB,

akapemux B. I'. (DECEHKOB

Hayk

Appec pefiakuum: Mocksa, B-333,

JNlennuckuit np., a. 61/1
Tten. 135-64-81

e
135-63-08

/O\

XynoKecTBEHHbIN pefakTop
NnaWumekmna

Koppektops: U. M. Tpomosa,
lH Henupgosa

Mpu nepeneuarke ccbinka Ha wypHan «3emns u Bcenennas» obsisatensHa

2-7 tanorpacdus usaatensctea «Hayxa». Mocksa, -99, Wy6Bunckui nep., a. 10.

T-10246. Noanucano B neuats 7/VII 1970 r.
Mopmar Bym. 84X 108!/)6.
Meu. n. 5,0(8,4) yu.-u3g. n. 10,141 skn.

Tupax 43 000 ska. Llena 30 xon, 3akas 527




Komera BéHHetra 1969

4 anpens 1970 r. Dxkcnosuums 6 MUHYT.

9 anpens 1970 r. dkcnosuuymns 10 MuHyT.

d1n ovorpacpum nonyueHsl cOTPyAHUMKOM ABACTYMAHCKON acTpodu3MuecKoi
obcepsatopun AH TpysCCP T. U. bapbnuwennu Ha 44-caHTMMETPOBOM Kamepe
Lmupara. Macwtab cHumkos — 0°,9 B 1 cm.
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