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A M. THHITHJHC
ranoudam

Pusuro-mamemamuueckux
HayK

BHESEMHBIE LIHBHNH3ALUH—

OBBEKT NOHCKOB M
HCCNEROBAHHH

MpepnonoxeHne o CylleCTBOBaHMM PA3YMHOM XM3HM Bo BceneH-
HOM, rae-nxu6o 3a npepenamu 3eMny, BCe ellle OCTAETCH runorte-
30M, KaK M HeCKONbKo CToneTHH Hasaa. OCpHako celuac, Bnepsbie
3a BCe BpeMsl PasBHUTHS HAYKK, MOSBMIMCL CPeACTBa NS NPOBEPKH

3TOM FMNOTE3bl.

ONTUMUCTBI U MECCUMUCTDI

Ectb nu rpe-nubyan Bo BceneHHol pasymHbie obuta-
Tenu MHbix MUMpos? ONTUMMUCTBI CUMTAIOT, YTO MM3Hb U pa-
3yM — 370 obbiuHble siBneHus B Kocmoce u uto cywect-
ByeT MHOXECTBO OBUTaEeMbIX MMPOB, C KOTOPbIMK denose-
4eCTBO MOXeET MOoNbLITaThbCs BCTYMUTL B KOHTaKT. [leccumu-
CTbl NPUAEPIKMBAIOTCA MPOTUBOMOMOKHON TOUKM  3PEHMS,
COrnacHo KOTOPOMW XM3Hb, a TeM 6Gonee pasym — kpaiHe
penKoe, MUCKAOUMTENbHOE SfBREHME, a 3EeMHas LMUBUNM3a-
LusA, cKopee Bcero, eAuHcTBeHHas BO BceneHHoM.

Mpepcraenenne o Tom, uto BcenenHas oburaema, Bo3-
HUKNO OYeHb AAaBHO; OHO HALUNO OTPAXEHWe B APEBHEHH-
Aurckor dunocoduu, B yueHusx AHakcaropa, InNMKYpa,
8 npoussepenuax Jlykpeuus Kapa., B cpepnue Beka, Ha-
npotus, noutu bespas3fenbHoO rocnoacTsosana upes Mc-
KNIOUUTENBHOCTM 4YENIOBEYECKOro popja, NojAepKaHHas
aBTOPUTETOM LIEPKBM M OMMPAIOLWLAACA Ha reoueHTpuue-
cKyto cucteMy mupa. KpyuieHue reoueHTpuueckoit cucre-
Mbl MMpPA, €CTEeCTBEHHO, 3aCTaBMNO 3afyMaThcs O MecTe
yenoseka Bo BceneHHoi. Mocne Konephuuka u [drkopaaHo
BpyHo uAaes o MHOMecTBEeHHOCTH OBUTaEMLIX MUPOB bbi-
cTpo 3asoesana Bceobuiee npusHavue. (BoamoxHo, atomy
cnocobcTBoBana HavaslIasics 3MOXa BENWKMX reorpaduue-
CKMX OTKpbITMIA. EBponelickas uuBMUAM3aLMSA OTKpbIBana
Ana ceb6s HOBbIM MMp — MMp Hawei nnaHetol. [lpocse-
uweHHoe uenoseyecTBo 6biNO yBEPEHO, UTO TaK e KaK Ha
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HEU3BECTHbIX pPaHee OCTPOBAX M 3EMIASX >KMBYT HE3HaKO-
Mble NnemeHa ntofen, Ha APYrux HebecHbIX Tenax Toxe
[ONMKHBLI OBMTaTb CBOM NNEMeHa pa3yMHbIx cyuwiects.) He-
KOTOpble yueHble «Hacensnu» pawe JlyHy u ConHue, Ha-
npumep, B. lepwens cuutan ConHue obutaembim, IDTh
NPeACTaBNeHUs, KaXylMecss HaM CEerofiHs HaWMBHLIMM, NO-
poXAanuch M3BLITKOM BEpbl B MHOMXECTBEHHOCTL OBuTae-
MbIX MMPOB NpM HEAOCTaTKe HayuHblx 3HaHWi, Mo Mepe
HaKoMneHus 3HaHWM Kpyr «obutaembix» obvektos Bce 6o-
nee cyancs, a Ta obnacTe NPOCTPAHCTBA, rAe MONHO
6Lino HagenTbcs BCTPeTHTh «BpaTbes No pasymy», sce 6o-
nee otpansnack. Becb 3TOT CROXHBIM Npouecc pasBUTUS:
OoKasan BAMSHME M Ha COBPEMEHHble B3rnafbl Ha pasym-
HYtO MU3Hb BO BceneHnHoM.

KakoBbl e apryMeHTsl B MONb3y LWKPOKOH pacnpo-
CTPAHEHHOCTH XM3HW M pa3yMma Bo BcenenHoi? B obwmx
yepTax OHM cBOAATCA K cnepywoouieMy. B Hacrosuwee spe-
MS  acCTPOHOMMUECKMMM HabniogeHusMM  oxsaveHa o06-
NacTb NPOCTPAHCTBA PAafMYCOM HECKONBKO MMWINMApPAOB:
CBETOBbIX NeT, B KoTopoM Haxoastca 101 ranaktuk wunm
10?! 3se3p. Bce paHHble COBPEMEHHON acTPOHOMMM MoOKa-
3bIBAIOT, 4TO B Npepenax 3Tod obnactu BceneHHoi cnpa-
BEANMBbl OCHOBHbie 3aKOHbI (U3MKM, BClOAYy Habniopaertcs
B CPeAHEeM OJLMHAKOBbIK XMMMUeckuM coctae. Hawe Conu-
ue — psaosas 3se3ja B PAAOBOM ranakTtuke. B nocnegHue
roAbl nonyuyeHbl CepbesHble AOBOAbLI, CBMAETENLCTBYIOUWME
O LIMPOKOW pPacnpoOCTPaHEHHOCTH MnaHeTHbix cuctem. Co-



BPeMeHHble KOCMOrOHMYECKMEe TeOpHMM, B OTIMYMEe OT Ka-
TAacTPO(HUECKMX KOHLUEMNUMUN, rocrnoacTBOBaBWMX B Haua-
ne Hawero Beka (Hanpumep, u3BecTHOM runotesnl [kuH-
ca), He NpoOTMBOpEYaT 3TOMy BLIBOAY. TakMm o6pa3om, He
CyuiecTtByeT HM OJHOrO AacTPOHOMMYECKOro Mnu (HU3UKO-
XMMMUYECKOro MapameTpa, KOTOpbLIM no3sonun 6bl BbIAEIUTL
conHeuHylo cucteMy cpeau 102! 3sesp B ApocTynHOM Ha-
6nioneHnsm obnactu BcenenHoit. Beino 6ui kpaitHe yauBu-
TensHo, ecnu 6bl CPEAM ITOrO TUraHTCKOro  KOnMuyecTsa
3Be3[ TONILKO OKONO OAHOM, HMYEM He MNpuUMevaTeNbHOMH
3pe3fbl — Hawero CoOnHUA — MOrNa BO3HMKHYTb JM3Hb M
pa3euTbcs pa3ym. Paccyxpas nopobHbim o6pa3om, Mbl u
NPUXOAMM K TOUKE 3PEHMS, COrNacHO KOTOPOW MM3Hb W
pasyM — obbluHble siBneHuss Bo Bcenennon, [ns Takon
TOUKM 3peHusi, Be3ycnoBHO, MMEIOTCS BEeCbMa BeCKMe OC-
HOBaHMS, OAHAKO MbI HE MOXEM cuMTaT, ee OBOCHOBaH-
HOM B TOM CTEMEHM CTPOrocTH, Kotopas TpebyeTcs npu Ha-
YyYHOM aHanu3e BoOnpoca.

PaccMOoTpuM Tenepb aprymeHTbl, KOTOpble BbIABMraloT
CTOPOHHMKM MCKNIOUUTENbHOCTM HaweW uuBunusaumuu. He-
KOTOpble aBTOPbl [feNnaloT TaKoM BbLIBOA, WMCXOAS M3 NOA-
cyeTa BEPOSITHOCTM UMCTO  CNYHaMHOrO BO3HWUKHOBEHMS
CTOMb CNOXHOM cUCTeMbl, kak 6enkosas Monekyna unu
JKMBaAA KfeTKa. YuuTbiBasi KONOCCANbHYIO CNOMHOCTL MO-
AOBHLIX CUCTEM, HE MPUXOAWTCS YAMBASATLCS, YTO BEPOSAT-
HOCTb MX YMCTO CNYHaWHOro BO3HMKHOBEHMS MCyeszalolie
Mmana. A otciofia flenaloT BbIBOJ, YTO XM3Hb — KpalHe pef-
KOe, UCKNtouMTEnbHOe siBnieHue Bo BceneHHnon. AprymeHTb)
TaKOro pofa, COMPOBOXAAEMbIE «CTPOrMMMY» pacueTamu,
MMeIOT BUAMMOCTb cepbe3Horo obocHosawus. Heyausu-
TeNbHO, YTO OHM MOPAXAIT BOOBpPaXEHHe HEUCKYLUEHHOro
uutatens, OGnarorosewolwero nepes  MaTeMaTHUECKUMM
Bbiknagkamu, Mexxgy tem owmubouHocts nopobHon apry-
MEHTaLMM COCTOMT B TOM, YTO TaKOMH 4MCTO KOMBMHaTOp-
HbIM nopxos Boobuie He NPUMEHMM K npoueccy GopMu-
pOBaHMA CNOXHOM, camoopraHu3ylowencs cuctembl. Ha
OCHOBE MpPOCTOX KOMBMHATOPUKM MCXOAHLIX 3NEMEHTOB
HEBO3MOXHO 33 PasyMHOe BpeMs MOJNyUnT, He TOJNLKO
JMBYIO KNeTKy, HO M ropasgo 6onee npocTbie CHCTEMbY,
cyuiecteyloluiMe B npHpojAe.

KOCMMYECKOE 4ya0

Ons p[okasatenbcTBa MCKIAIOUMTENBLHOCTM HAWEW LUMBU-
NU3aLMKM UCTIONb3YIOTCS TAaKXKe apryMeHTbl, OCHOBAaHHble Ha
KOHLENUMM TaK HA3bIBAEMOro «KOcMuuyeckoro udyda». loa
«KOCMMYECKMM 4YynOM» MoHMMaeTcs Habniopgaemoe c no-
MOLLBIO aCTPOHOMMUYECKMX METOAOB NpoOsiBlieHWe AesTeNb-
HOCTM Pa3yMHbIX CylLuecTs B KOCMMueckom Mmactutabe (act-
pouHxkeHepHas gpestenbHocTb). Tak Kak yxe celuac chepa
[eATEeNbHOCTM YenoBEeYEeCTBa He OrpaHuuMBAETCS 3EeMHbIM
wapom, a sce B Bonblieid CTENEHM CTAHOBUTCS (PAKTOPOM
KOCMMWUECKOrO 3HAYEHMUs,, eCTECTBEHHO MOCTaBWUTL BOMPOC:
He HabnogatoTca nu Bo BceneHHOM cnegbl pesTensHOCTH
Apyrux 6Gonee pasBMThIX UMBMAM3ALIMM, pPa3Max KoOCMMue-



CKOW [eATeNbHOCTM KOTOPbIX MNPEBOCXOAMT HAWM CKPOM-
Hble BO3MoxHocTH! He Habniopalrotca nu KakuMe-TO «uypiec-

Hbie» seneHus B Kocmoce, KOTopble MOTyT CBMAETENbCTBO-
BaTh O CO3HATENLHOM [eATenbHOCTM pPas’yMHbIX cyuiects?
OT1cyTcTBME NPSMbIX CNEAOB ACTPOUHKEHEPHOM pesTeNb-
HOCTH, OTCYTCTBME «KOCMMHECKOro uyaa» OO6bIMHO MHTEpP-
npeTtupyeTcsi B BMAE M3BECTHOW AUNEMMbI:

n1bo BpemMs >KM3HM LMBMAM3ALMNA CYLLECTBEHHO orpa-

HUYEHO,

nubo Hawa uMBMAM3ALMA eAMHCTBEHHasa Bo BceneHHOM.

MHorne aBTOPbI CKNOHAIOTCA K MCKNIOYUTENbHOCTH ue-
noBevyeckoro popa, cuYMTas, BMAMMO, NpearnoAocKeHue O
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KOPOTKOM LIKane >ku3Hu Bonee KpuMMHanbHbIM. [ns apy-
TUX Hernpuemnemsl 06a MONOMKEHUS 3TONW AUNEMMBI M OHM
BMAAT BbIXOA B elle OAHOM NOrMUECKM [ONYCTUMOMN BO3-
MOXHOCTH, & MMEHHO: Hawa UMBMAM3ALMA He e[WHCTBEH-
Has, HO OHa camas nepepoBas, camas pas3suras Bo Bce-
NeHHOM. DTa TO4Ka 3PEHMs SNBNAETCH, KOHEYHO, KPaAHHWUM
BbIPaXKE€HUEM aHTPOMOLEHTPU3MA,

Cneayer oTmeTuTs, uTO YyKasaHHas paunemma 6asupy-
eTCA Ha MONUYanuBOM npeanonoxenus, Gyatro passutve
UMBMAM3AUMKA MAET B HaNpPaBNEHMW HEOrPAHMUEHHOro KO-
NMYECTBEHHOTO POCTa OCHOBHLIX MOKasateneil (NpocTpaHcT-
BeHHas cdepa [EATENbHOCTH, IHEpPrus, Macca M T. f.).



C. Nlem B kHure «Cymma texHonorwi» («Mupn, 1969 r.)
Ha3biBaeT 3TO MPEANOoNOXeHWe OPTOIBONIOLMOHHON runo-
Tesoi (6yayuiee AOHMMAETCS NMILL KaK yBefIMUeHHOE Ha-
crosuiee). NMoaobHoe paseuTME LMBMAM3ALMKA He sBNSeETCS,
KOHeuHo, 06s3aTenbHbLIM; MOXHO Monarath, 4TO NO npole-
CTBUM OMPEAENEHHOro BPEMEHM LUMBMIM3ALMU NPUXOART B
XapaKTepHOe [AA CHOMXHLIX CUCTEM COCTOSIHHE FOMeocTa-
TUYECKOrO PABHOBECHMS C TOHKOM perynsuued npoueccos
M rnopaepMaHMEeM OCHOBHBIX, YKM3HEHHO BaMHbLIX NMapamer-
poB B 3aAaHHbIX nMpegenax. Takass BO3MOMXHOCTb, MO MEHb-
wei Mepe, He Xyxe Tpex npeanlaywiux. Mexay tem npu
PacCMOTPEHUM OCHOBHOM AMIEMMbl OHA MONHOCTBIO MC-
Knovaercs.

HakoHel, HeKoTOpbie aBTOPbLI CHMUTAIOT, YTO Mbl B M-
AWM cnefbl AESTENbHOCTM BHE3EMHbIX LMBMAM3ALMH, HO,
He poragbiBascs 06 3TOM, npunucbisaem Habnopaembim
SABNEHMAM ecTecTBEHHOe npoucxoxaeHHe, B 3toi ces3u
OHM YKa3bIBAIOT Ha TaKMe AacTPOHOMMUECKMEe OBbeKThi, Kak
KBa3apbl, MCTOUHWMKM MINYYEHUS ruApoKcuna («Muctepu-
yM») M 3HaMeHMTbie Mynbcapbl.

Yro MOXHO cKasaTe Mo MOBOAYy 3TOM TOUKM 3peHus?
Cpepu Habniopaembix HebecHbix sBneHuii scerga 6eino He-
Mano 3araflouHeix M HeobmbsicHMMbIX, Korpa actpoHomam
yRaeanocb o6bSCHUTL OAHM W3 HUX E€CTECTBEHHBIMM MPMUM-
HaMM, Ha CMeHy npuxoaMnu Apyrue, eiie 6Gonee yAWBM-
tensHeie. M, HasepHo, Tak Byaer ecerpa. MoxHO nM cum-
TaTk 3arafouyHocTb HebecHbiX O6LEeKTOB AOCTATOUHBIM OC-
HOBaHMeM Aans TOro, utobbl NOAO3pPEeBaTh MX B MCKYCCTBEH-
HocTu! McTopMa HayKkM MOKasbiBaeT, 4To Henwb3f. B ¢uno-
cOCKO-METOAONONMUECKOM NNaHe Takoe NpPEAnoNoXeHue
SBNAETCA HapyweHWem Wu3BecTHoro npuHumuna Okkama.
MNpumeHuTensHo K Hawel npobneme 3TOT MPHHUMA MO-
»eT 6bITb MOMYNSAPHO COPMYNMPOBAH Tak: Mbl HE MOXEM
«O6BMHSATEY WMCTOMHMK B MCKYCCTBEHHOM MNPOHCXOXAEHWM
AO Tex nop, Noka ero «BMHa» He GyAer cTporo AokasaHa.
310 —cBoero pofa «NPHMHUKMN NMPEe3yMMNUMUM He-
BMHOBHOCTMU» NPUMEHKHTENBHO Kk HebecHbIM obbekTam.
Axkapemuk 4. B. 3enbposmuy, Kacasick npobnemsi nynsca-
poB, Bbipa3un 3Ty MbichnbL cneayrowum obpasom: «Mp e a-
NoNnoXeHHe O BHE3EMHOM LMBMAM3ALUMM Npexkae BCe-
ro NPMXOAMT B TOJNIOBY, KOrAa Mbl CTANKMBAEMCH C HOBBLIM
HEOMMUAAHHBIM fABNeHWEeM... HO yBepeHHOCTL B TOM,
UTO Mbl MMEEM Aeno ¢ uusunusauuei, obnapaowen pa-
3YMOM, [AOMKHa MPMXOAUTL MOCNEAHEN — TONbKO nocne
TOrO, KaK Mc4epnaHbl M OTBEPrHyThl Apyrue obbscHeHus».
Bripouem, 3Aecb HamM MNPUXOAMUTCS CTaNKMBAThbCA C ORHOM
OueHb Cepbe3HOM TPYAHOCTBIO, Ha KOTOpYyio obpaTtun BHu-
manue B. Cnbiw. Leno s ToMm, uto TeopeTtuku obnagaioT
BOCTAaTOYHOK (paHTa3ued, 4TObbl «obbAcHMTB» niobbie, ca-
Mble HeBepoOsTHble BewMu (MPMHLMUN M3BOPOTNMEO-
CTU TeopeTHkos). MOMHO cMeno yTsepp[ath, 4TO
B CUNlYy M3BOPOTIMBOCTH, Wi, Gonee BexnuBo,— mz06pe-
TarenbHOCTH, TEOPETUKOB MCKYCCTBEHHOE NPOMCXOXKASHME
HeBecHoro obbvekta HMKOT A a He Byaer ycraHosneHo,
€CNM ero eAMHCTBEHHAasl «BMHA» COCTOMT TONMLKO B 3ara-
AOUHOCTU ero cBOMCTB. YTO6bI YCTAHOBMTH MCKYCCTBEHHBLIN
xapakTep obbeKTa (Harpumep, MCTOYHWMKA pPagUOM3nyde-
HWA), HARO PacnonaraTh HANEMHBLIMM KPUTEPUAMM MCKYCCT-

BeHHOCTH. Okasanoch, 4TO CPOPMYNMPOBATL TaKMe KpuTe=
pMM BECbMA CAOXHO *,

Utak, obcyAeHMe KOHLENLUMM KKOCMMUECKOTO Uyaa®
NPMBOAMT HAC K CNeAYIOLMUM anbTEPHATHBHLIM BO3MOXMHO=
CTAM:

1. Uusmnusaumm MHoOro, Ho
CHM HeponroseuHsl (KOpoTKas
WiKana >>usHu).

2. Hawa uusunusaums enuH-
cTBeHHasa B0 BceneHHoM,

3. Hawa uueunuszaumus camas
passuTas.

4. HeopTO3BONIOUMOHHDI®, FOMEOCTAaTUUECKMI MYTb Pa3Bu-
TMs (acTpoMHIKEHEPHas AEATENbHOCTb MWMNAM OTCYTCTBYeT
BOBCE, MAM HOCWMT OrpaHMUEHHbIN Xapakrep).

5. LuBunuzaumm ectb, MX MHOrO, Mbl UX BM AWM, HO HE
AorafbiBaemcs o6 stom.

B pamkax opTO3BONIO~
UMOHHOM runoTessl (He=
OrpaHUYEHHbIH KONU4e=
cTBEHHBIN pocT).

KakoMy M3 3TUx NOMOMXEHWM cnepyeT OTAATL NpeanouyTe-
Hue! He pacnonaras TOWYHBIMW 3HAHWUSMM, Mbl 3€Cb BCTY=-
naem B 06nacte cy6beKTMBHbLIX CYyMAEHMM,

OLIEHKU YMUCNA OBUTAEMBIX MMUPOB

MonbiTaeMcs OUEHHTbL YMCNO UMBMAM3ALMK BO Bcenel=
HOM. Takas oueHka ocobeHHO BakHa Ans MPobnembi cafi=
34 C BHE3EMHLIMM LUBUAU3ALMSAMM, MOCKONBLKY MX HWCAO
onpepenser cpeAHee PACCTORHME MEXAY LUMBWIUIAUMAMM
M, CNeAoBAaTENbLHO, TAKOM BAXKHLIN TEXHWUUYECKMA napamerp,
KaK AanbHOCTL CBS3M, KOTOpyro Heobxoaumo obecneunts.

OB6bIYHO AN5 OLEHKM UYMCNa UUBMAM3ALMIA UCMONL3YETCR
¢opMmyna:

Ne = Naqigoprp2psf(v),
roe N — uucno 3se3p B HEKOTOPOI 0bnacTu Bcenentoi,
Hanpumep, B HaweM [anaktuke;

N¢ — 4ncno umeuAM3aUMIA B TOR We obnacTu;

gy — RONA 3BE3[, MMEIOLLMX NAAHETHbIE CUCTEMbI;

g2 — AONS NnaHeT € NOAXOASALMMM AN BO3HUKHO=
BEHMUA I>XH3HU YCNOBHUAMMU;

D1 — BEPOSITHOCTb BO3HMKHOBEHMS MM3HM Ha Nna-
HeTe € NOAXOASLLUMM YCOBUSMMU;

D2 — BEPOSTHOCTL TOrO, YTO Ha AAHHCH nnaHeTe B
npouecce 3BONIOLUMM BO3HUKHET Pa3yMm, T. €. Ee~
POSITHOCTL MPOMCXOMAEHUS Pa3YMHON MMU3IHMU;

D3 — BEPOSTHOCTb 0Bpa3oBaHUsl TEXHMYECKM Pa3BU-
TOW UMBMAM3ALMM, Brafelolen, HanpuMmep,
CPEeACTBaMU MEXK3BE3[HOM CBS3M;

T — BpPeMSs MM3HM TEXHUYECKM PAa3BUTOW LMUBMIIK-
3aumm. Ecnu T no nopsaaky eenuuunbl cpaBHU-
Mo ¢ Bospactom 3Besg I, 1o f(T) ~ 1; ecnn

T

‘r<<T,ro]'(T)=—T— < 1.

MoseneHue B opMmyne daxtopa f(T) cesizaHo ¢ Tem,
4TO Hac MHTepecyloT He BCe UMBUNM3auuy, xorpa-nubo
wuBwine Bo BceneHHoM wmnu B Hawen lanakTuxe, a TOAbKO
Te, KOTOpble CYLLEeCTBYIOT B HACTOSLLEE BPEMS 4 C KOTOPbI-
MM MOMHO YCTAHOBMTb KOHTAKT (T. e. CurHanbli KOTOpPbIX
B HacTOSILLLMM MOMEHT AOCTMraloT COJSIHEUHCH cucTembl).

* NMoppobHee cm. B. H. MaHOBEKMUH BrHezemHble uu-

BunusaumMu M kubepHeTtnka. «3emns u Bcenewnas», N2 6,
1969 r. (Mpum. pega.)
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MpumeHeHne p[aHHOM (POPMYNLlI ANS NOACYETa HYUCHa
oBuTaeMbix MMPOB O3HA4YaEeT U3BECTHYIO AaHL AHTPOMOMOP-
U3MyY, TaK KaK MPMU 3TOM MCKIIOUAIOTCA M3 PACCMOTPEHMS
cuctemsl TMna «Yeproro Obnaka» M. Xoitna* u Tomy no-
nobHule, BnpoueM, Ha AaHHOM 3Tane TaKoe OrpaHuyeHue,
MN0-BMAMMOMY, HensbexmHo, Mbo MHaue Mbl MOXeM COMTHU C
flO3ULMIT TBEPAO YCTAHOBMEHHbIX (DAKTOB M 3HAHMA B JIOHO
HMUEM He OrpaHMYEHHbIX CMeKynauui,

B Hacrosiwiee Bpems MOxHO Bonee unu MeHee Hajex-
HO ONpefenuTb TONLKO BEMMUMHY (], OCHOBBLIBASICL Ha M3Y-
UYEHWM CKOPOCTM BPALLEHMSA 3Be3[ PAa3NIMUHLIX CMeKTpanb-
HbIX KNAccoB; Ha aHanuse pPacrnpoOCTPAHEeHHOCTU ABOWHbIX
M KPAaTHLIX CHMCTEM; Ha HaNMuMU HEeBMAMMBIX  CMYTHUKOB
3Be34; Ha NPEeACTaBNEHUAX 3BE3J4HOM M MNAHETHOW KOCMO-
roHumn. CornacHo 3TMM oueHkam, He meHee 10%, a moxer
6biTb nopasnsitowee uyucno 3eesfn [anakTuMku umeroT nna-
HeTHble cucTembl (cM. Hanpumep, U. C. llknosckui.
BceneHHas, »u3Hb, pasyM. «Hayka», M., 1965 r.). Oto no-
noXeHue, KOHEUHO, Henb3sl CYMTaTb CTPOro [OKA3AHHLIM,
TeM He MeHee OHO NpPEACTaBAseTCs AOCTaTouHo obocHo-
BaHHbIM COBOKYMHOCTbIO MHOrMX pAaHHsix. C 3Toi orosop-
KOW MOXHO NpMHATL q| ~ 1.

OnpepfeneHue BeNMUMHLI ¢z COMPSIKEHO YKe € ropasso
6onee cepbesHbiMu TpygHocTsmu. OBbiuHO npu ee oueH-
Ke Mpexfe BCEro MCKIOYAOTCs ropsyme Monopbie 3sesfgbl
paHHuX cnekTpaneHbix knaccos O, B u A, llonaraoT, uto
}H3Hb MOXET BO3HMKHYTb M PasBMBATLCS TONLKO B Mepuos
CTALMOHAPHOrO M3nydyeHus 3se3fbl. Y 3se3n tvna ConHua
3TOT nepuop cocrasnser okono 13 mnpa. nert, uto pgocra-
TCYHO ANS 338POMAEHUA W Pa3BUTMA Ku3HW. Y 3Be3q paH-
HUX CMEKTPAanbHbLIX KNAaccoB MepHof CTaLMOHAPHOro M3ny-
4enus nopspka 107 ner — 370, NO-BMAMMOMY, COBEpPLUEHHO
HUYTOMXHbBIA ANs IBONIOLMM CPOK. (HanoMHUM, uTo Ha 3em-
Ne Bpems 3BOJIIOLMM OPraHMYECKOW MaTepuu OT nossre-
HIS NPOCTEHLIMX (DOPM KM3HKM M [O MOSBNEHMS UYenoBeKa
3arano okono 2 mnpa. ner.) Ecnu 661 y nogobHuix Maccus-
HbiX 3Be3f4 [PAHHMX CMEKTPanbHbIX KJAacCOB CyLLECTBOBaNM
NNaHeThl, Ha KOTOPLIX Hauana 6bl 3apOXMAATLCA MKM3Hb, TO
OHa, He [OCTUFHYB BbICOKOrO YPOBHS 3a CTONb KOPOTKMM
cpox, HemuHyeMo norubna 6b1 B xoAe AanLHeMWMX KaTa-
KNM3MOB, NpeTepnesaembix 3Be3fo0i (NpespalieHue B
KpacHoro ruranta, cbpoc o6onoukd, oBHakeHWe ropsyero
AAPa C MOWHBIM YNbTpadhUONeToBsiM ManyueHuem), Cne-
AyeT f[o6aBUTb, YTO COrNAcHO COBPEMEHHBIM KOCMOTOHM-
HeCKMM MNPEeACTaBNIEHUAM, 3Be3fbl PaHHMX CMEKTPaNbHbIX
KNaccoB, CKOpee BCEro, He MMEIOT MNAHETHbIX CHUCTEM.

lMoMHUMO orpaHMueHMi, CBA3aHHBIX CO  CMEKTPanbHbIM
KNacCOM 3Be3fbl, CYLLECTBYIOT OrpaHuueHMs ANs pasmepa
nnaretHeix opbut (opbuta HomKHA  HaXO@MTLCH BHYTPM
TaK Ha3bIBAGMOM «3OHLI KM3HMY», OMNpefenseMoil Temnepa-
TYPHBLIMU YCNIOBMSIMM, MPM KOTOPLIX MOXMET AKTMBHO (DyHK-

* B HayuHo-tpaHTacTMueckom pomane «Heproe OBnakon
M3BECTHLIM aHrIMACKMIA acTpodmauk @, Xoin wusoBpazmn
BHE3EMHYIO LMBUAM3ALMIO B BMAE FMraHTCKOrO MBbICHSLLEro
obrexa (cpasHu «Conspuc» C. Jlema), kotopoe cTpaHcTey-
et & Be3bperxmHbix npoctopax Kocmoca, uapepka octaHas-
fMBAACL OKOJSIO TOM MAM MHOM 3Be3f[bl ANA MNONOMHEHUS
3anacos 3Hepruu.
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LMOHMPOBATL M3BECTHas HaM benkosas (MOPMa KM3HM);
orpaHuueHus ANs pajMyca M Maccbl NnaHeTbl, CKOPOCTH ee
BPAlLEHUA M T. A.

Takum obpasom, obuias cxema onpeaeneHuUs BeNUUM-
Hbl gz COCTOMT B cnefyroweM. Mbl 3apaHee ycTaHaB/MBaeM
HEKOTOPYIO «HOPMY CYLLECTBOBAHUA» OenKoBOM MM3HKM, a
3aTeéM MNbITaEMCS MPOBECTM MOACYET BEPOATHOCTU peanu-
3aLMM 3TUX «HOPMafbHbIX» YCNOBMH B APYrMX YydacTkax
BcenenHoi. EcrtectBeHHO, 4TO BenuuMHa q; 3aBMCUT OT
NPUHATON «HOPMBbI CYLLeCTBOBaHMA», MHbIMM cnosamu, ans
OLLEHKM BENMUYUHBLI G HAJAO 3HAaTb He TONbKO Kakue ycno-
BMS CyLL,eCTBYIOT Ha APYrux NNaHeTax, HO M Kakue ycno-
BMS HEOBXOAMMBI AN BO3HWMKHOBEHWS WM Pa3BUTUS
JKM3HM, A 3TO yXKe OTHOCHUTCS K KOMMeTeHuuu 6Euonoruu,
TouHee, sk3o06uonorun. [anbHeliliee pasmbilineHue Npu-
BefileT Hac k HeobxoauMmoctu Bonee cTporo onpeaenuTs,
UTO TaKOe >XMW3Hb, B YEM €e CYLLHOCTb M cneumdpuka. O6-
Cy>AeHue 3TON OueHb MHTEpecHOW W raybokoi npobnembi
BLIXOAMT 33 PAMKM HACTOSLLEN CTaTbM. 3aMETUM NHllb, YTO
OLEHKM, OCHOBaHHble Ha 6enKoBoi ¢opme }M3HM, AaroT
3HayeHWe BeNMUMHbI g, B npepenax ot 10-6 o 10-2

Bonpoc o BenuusHe p; — 37O, No Cyuiectsy, BONpPOC O
TOM, B KAKO} CTEMNeHU NMPOMUCXOMKAEHHE KMU3IHWM MOMHO CUM-
TaTk 3aKOHOMeEPHBL M npouyeccom. MHorne cneuunanu-
CTbl, 3aHMMaAIOLMECS N3YHYEHMEM MPOMCXOMACHUS HU3HU Ha
3emne, nonaratoT, 4TO XOTS OBPA3OBAHUIO HMBOFO U3 HEMM-

- BOro conyrtcreoBana -macca cnyqaﬁnocreﬁ, B UesoM 3T0T

nNpoLecc cTaTUCTUUECKM 3aKOHOMeEepeH. 3Hauut, 3a Anu-
TenbHbld MEepUOA BPEMEHM KU3Hb HeudbexxHo [AOmKHA
BO3HMKHYTbL Ha JfoboOM nnaHeTe ¢ NOAXOASALIMMM  yC-
nosusimu. Pasymeertcs, xapaKTepHOe BpeMs BO3HMK-
HOBEHMSI MM3HWM AOMKHO ObITb MEHblle BPEMEHM CyLecT-
BOBaHus nnaHet. Bcerpa nu BbinonHsietcs 3To ycnosue?
Kak u3BecTHo, Ha 3emne oHo 6bino BhinonHeHo. OpHako
BpeMs XuMMuueckoii ssoniouum (okono 2—3 Mmnpa. ner)
cpasHMMO ¢ Bospactom 3emnu (okono 5 mnpa. ner) u ¢
so3pactom Mertaranaktukn. HesHauutenbHoe otnuume ¢u-
3UYECKMX YCNOBMH Ha APYrMX MNiaHeTax OT 3E€MHbIX MOXeT
YBENMUMTL CPOK XMMMYECKOW sBontoumu Ha 1—2 nopsaka.
B 3ToM cnyuae ans 3apoxAeHus xu3Hu notpebyercs
spems 6onbliee, uem sospact BcenenHon! Mockonbky Ham
HMUEro He M3BECTHO O CPOKax XMMMUYECKOM 3BOMIOUMM Ha
APYrMX NAaHeTax, Mbl He MOXEM CKasaTb HWuYero onpepe-
NEHHOro U O BEPOSITHOCTM MPOUCXOMAEHMS MM3HM Ha nna-
HeTe ¢ noaxoAsiMMM  ycnosusimu, B HauBonee 6naro-
npusTHOM cnyvae p;=1.

Ewe 6onee TpyAHa OLEHKa BEPOSTHOCTM BO3HMKHOBE-
HUSl p a3y MHO M }u3HM. CoBepLIEHHO He SCHO, HacKOnb-
KO 3aKOHOMEpEeH MpoLecc 3BOJNOLMY, NpuBefWMi Kk obpa-
30BaHMIO PAa3syMHOM u3HM Ha 3emne. [leno B TOM, uto
Mo Mepe YCNOXKHEHUSI OPraHM3MOB MYTH 3BOMOLUM pPas-
BETBASAIOTCA M, MO-BMAMMOMY, TONbKO HEKOTOPbLIE M3 HMX
BeAyT K nosiBneHuio pasyma. Ecnu 3to Tak, To npupope
NPHMAETCSA MOCTAaBMTL MHOrO OMLITOB HA PAa3fIMYHLIX MnaHe-
Tax, NpexpAe YeM Ha OAHOW M3 HMX 3BONIOLMA MOKHAET no
nyTH, KOTOPbLIA yBEHYaeTCs MNOSBNEHMEM pPa3yMHbIX Cy-
wects, MoxHO yKasaTb elie Ha TPYAHOCTb, CBA3AHHYKO C
TEM, YTO Bpems BUonorMueckol IBONMIOUMM, TaK e KaK M



BpemMs XMMMUECKOM, CPaBHMMO C BO3pacTom BcenexHo¥.
Oto obcrostenscteo umeer Gonblloe 3HayeHue [NA npo-
6neMbl  MPOMCXOXAEHUS pa3yMHoi xusnu*. [lostomy o
BenuuuHe po B HaCTOsiLlee BPEeMS Hemb3sl CKasaTb Huue-
ro onpepeneHHoro. To e camoe OTHOCMUTCA W K Bemm-
4uHe ps.

Mo nosoay BenMuMHbI T eCTh ABE MNPOTHBOMONOXKHbIE
Touku 3peHus. COrnacHo OBHOWM M3 HMX, BPEMS MM3IHM Tex-
HMUECKM Pa3BUTHIX LMBMIM3ALMA CYLLECTBEHHO OrpaHu4YeHo
{nopspKa HECKONbKMX COT, HECKONBKMUX ThICAY MM, MOXeT
BbiTb, HECKONBKMX MUNNMOHOB NeT), BO BCAKOM cnydae, OHO
OueHb Mand NoO CPABHEHMIO C KOCMOrOHMUYECKMM Macluta-
6om Bpemern (T K T). D10 — TaKk HasbiBaemas KOPOTKas
wkana xu3nu. CornacHo p[pyrod Touke 3peHus, Bpems
IUIHM TEXHWUECKU Pa3BMTbIX LMBMIIM3ALMIA HeonpeaeneH-
HO Benuko. Pas BO3HWMKHYB, UMBMNM3aUMs pPa3BMBaeTCH,
TIpaKTUYeCKM, HeorpaHuueHHo ponro. Ee Bpems  xu3Hu
MoxeT BbiTb COMZMEPUMO TONBKO € BO3pacTom Meraranak-
1km (T~T). Kakoi u3 fnByx Touek 3peHus cnepyeT oTaAaTh
npeanouteHne? Ha Mo B3rnaA, B Hactosliee BPeMs HeT
poctatouHo ybBeauTenbHbix apryMeHTos B MNONb3Yy KaKOM-
nmbo m3 Hux. MO3TOMy MOXHO YKasaTb TONLKO O4YE€Hb He-
onpepeneHHsle npegensi: T = 102 1019 f(t) = 10-% -+ 1.

Conocrtasnss Bce NpuMBefeHHble Bbille OLLEHKH, Mbl MPHU-
XOAMM K ManoyTelluTeNbHOMY BbIBOAY: MPM COBPEMEH-
HOM ypOBHe 3HaHWN HEBO3MOXHO pawe rpybo oOueHUTL
uyucno uusmunusaumi Bo BcenenHoi. Bonpoc no-npexHe-
My ocTaercsi OTKpbITbiM, CTporo rosops, Henb3s MCKAO-
UNTL pake TaKylo KPAMHIO M BECbMAa MAaNOBEPOSTHYIO CU-
Tyaumio, NpPW KOTOPOM Halla UMBUIM3ALMS OKasblBaeTcs
2QMHCTBEHHOM BO BceneHHOW. MOHO COMHEBATLCS B ITOM,
MOMHO BEPMTb, UTO 3TO He TaK, HO [OKasaTb, 4TO 3TO He
TaK, MOKA HEBO3MOMHO.

CBA3b C BHE3EMHbLIMU LUMBUIU3 ALMAMU

Utak, B ceeTe AaHHbIX COBPEMEHHOro ecTeCTBO3HaHMs
TIPeANONIOKEHNE O CYLLECTBOBAHMM PA3yMHOM IM3HM 3a
fipefieflaMM 3eMHOrO Llapa BCe elue OCTaercs rUrnoTe3oH,
B BbICWIEM CTeneHM BEPOATHOM, HO BCE Xe TUNOTE30M.
MpuHse ee 3a OCHOBY, MOXHO MOMNLITaTbCS YCTAHOBMTb
KOHTAKT C BHE3EMHbIMM LMBMIM3AUMAMM. DTOT NyTb BMOnA-
He COOTBeTCTBYeT MeTOAaM, MPHHATLIM B HAayKe, TaK Kak
pe3ynbTathl NOMCKA curHanos 6yayT o3HauyaTh MPOBEPKY
‘caMoi runotesbl. [nasHoe, uTO ceildac Bnepsble 3a Bce
BPEMS PasBMTMA HAyKM MOSIBMIMCb BO3MOMXHOCTM Ansa Ta-
«OW MpPOBEPKHY,

CoBpeMeHHble paguoTexHUMYecKMe cpepcTea Mo3Bons-
40T PErucTpMpoBaTh CUrHalNbl, MOCNAHHbIE C MEX3BE3AHbIX
pacctosHuit. A 3TO — nNpuHUMNMaNbHOe obcTosiTeNnLCTBO.
OHO penaetT BO3MOMHBIM  MOCTAHOBKY MCCNEAOBaHUNA M
OMbITOB N0 OBHAPYKEHUIO CUrHANOB BHE3EMHbIX LMBMNM-
3aumi. Takue 3KCNEPUMEHTLI [OMKHbI BasuposaTbcs Ha
BAOCTUIHEHUAX PAAMOACTPOHOMMM, Hakonuewel 6oratbii
‘OMLIT OBHaPYMEHWUs M aHanM3a MCTOUHUKOB KOCMMUECKOro
r

* Mopgpobree cm. A. A. He i ¢ ax. «Mpupoga», Ne 12,
1963 r., ctp. 80—88.

pagMoManyueHus, a TakXe Ha [AOCTMXKEHMsX Maremaruue-
CKOM TEOpMM CBSA3M M APYrux paspenos kubepHeTUKM, Ko-
TOpble [AIOT MeToAbl Ans M3yuyeHus obLiMX 3aKOHOMEpPHO-
cTeit nepefauu M npuema MHGPOPMAaLMM OT BHE3EMHbIX
LMBUIMU3ALUHA.

MonbitTaeMcs obpucosaTe KPYr 3ajay, KOTOpbie BO3HM-
KaloT B CBA3M Cc NpoBnemol yCTaHOBNIEHWs KOHTAKTOB ¢
BHE3EMHbLIMM UMBMAM3aUMAMM. B pamkax [AaHHOR cTaTbu
Mbl BbIHYXAEHbI OrPaHMUMTLCS MNPOCTEIM MNEepPeuHem 3TUX
3apay, Kampan u3 KoTopbix Tpebyer cepbe3HOro MayueHus.

Mpexxae Bcero BO3HMKAaET BOMPOC, nouvemy, obcymnpas
npobneMy KOHTAKTa € BHE3EMHbLIMU LMBUIM3ALMSAMM, Mbl
BCE BpemMs NoapasyMeBaeM pPaAMOCB A3 b C HUMMU. TyT
HeT HM4Yero yauBuTenbHoro. [leno B TOM, UTO E€AMHCTBEH-
HbIM, MPAKTUUECKM OCYLLECTBMMbBIA KaHan CBSI3M, O KOTO-
POM MOXHO CEpbe3HO rOBOPUTb B HacTosliee BpeMs —
3TO CBS3bL C MOMOLLLIO INEKTPOMAarHWTHLIX BonH (ans pac-
CMOTPEHHUS «KOCMMWYECKOM TenernatMm» Mnu APYrux 3K3O0TH-
UECKMX TMMNOB CBS3M CEMUAC HEeT HMKAKOM HayuHoM 6a3bi).
C ppyroi CTOpOHBI, MccnepoBaHWe YC/IOBMM pacnpocTpa-
HEHUS SNEKTPOMAarHMTHbLIX BOJIH B MEM3BE3JHOW cpepe M
aHanu3 NPUHUMNMANbHO HEYCTPAHMMBIX MOMEX MOoKa3biBa-
10T, 4YTO OMNTUManbHbIM  [AMaNa3OHOM  3JIEKTPOMAarHUTHBIX
BONH [ANS CBA3M MEXAY KOCMMUECKUMM  LMBMIIM3ALUAMMU
fABNSeTCA [MAaNasoH PafMOBONH, TOYHEe, KOPOTKOBOMHOBLIN
y4acTOK pajMoOAManasoHa: AeLMMeTpOBble, CAHTUMETPOBbIE
M MUIINMMETPOBbIE BOMHbLL. YMECTHO HaMmOMHMTb, UYTO B CaH-
TUMETPOBOM JMuanasoHe paguoeonH (He rosops yxke o
MUNNIMMETPOBOM) A0 CHMX MOP He MPOBEAEHO HU ORHOrO
nonHoro o63opa Heba M HET [OCTATOUHO MOJNHOTO KaTano-
ra pPaAMOMCTOYHMKOB, TaK UYTO Mbl MPOCTO He 3HAEM, 4TO
NPOMCXOAUT B HauBonee BnaronpUATHOM ANy CsS3M C BHE-
3E€MHbIMM LUMBMNM3ALMAMM [Mana3zoHe paauosonH. [losto-
My 0630p Heba Ha CAHTMMETPOBBIX U MMINUMETPOBLIX BON-
HaXx — OflHa M3 BAaXXHEWWIMX 3af[auy MEXK3BE3[JHOM CBA3M.
Pasymeercsi, 0630p HafoO BLINOAHATL Ha KPyMHEWWMX pa-
AMOTeneckonax ¢ annapaTtypoi MaKCMManbHO BO3MOXKHOM
UYYBCTBMTENILHOCTU. DTa 334a4a MEK3BE3[HON CBS3W coBsna-
4aeT C aKTyanbHbIMKM 33[a4aMM PaAMOaCTPOHOMMUM,

[pyroe HanpasneHue UccnefoOBaHMA COCTOMT B M3yue-
HUM MAPaAMETPOB CUCTEMbI Mew3Be3fHOM cBxusM. Kakosa

[OMKHa BbITe MOWHOCTL MepeAaTuMKa ANs HaAEHHOM pa-

AMOCBA3M Ha PacCTOsHMsX, onpeaensembix Maclutabamu
BcenenHoi? Kakosa nonoca 4actor u nponyckHas cnocob-
HUCTb TaKoOro kaHana cesizu? Kakylo HafeMHOCTb MOMHO
obecneunTb MNP CBSA3U C BHEIEMHBIMWU LIUBUNM3ALMUAMUL —
Bce 3TO MOAAAETCS TOUHOMY MHXKeEHepHOMy pacuety. [Npas-
B3, Mbl He 3HaeM Ha KaKO/ 4YacToTe M B KAKOM Hamnpasne-
HWUM crieflyeT MCKaTb CMrHanbl OT BHE3EMHOM LMBMAM3ALMM.
Ilo3ToMy npu pa3paboTke KOHKPETHhIX cuctem obHapye-
HUS, PACCUMTAHHBIX Ha MEX3BE3[HYIO AaNbHOCTb, cnepyer
yuuTbiBaTh 3Ty HeonpepeneHHocTb, HekoTopkle cucTemsl
AN NOUcKa curHanoe 6bInM NpeanoxeHbl COBETCKMMM M
3apy6eKHbIMU yUeHbIMK *,

* CMm. cb6. «BHesemnble umMBMmM3aLMu», Tpyas! cosew.é-
Hua, Blopakan, 20—23 mas, 1964 r. Uap-eo AH Apm CCP,

EpeBan, 1965 r.; c6. «MexaBesaHas cBs3b», «Mup»,
1965 r.
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XXIV cwve3gy KNCC nocssuwaercs

24 centsb6bpa 1970 r. snepsblie

B UCTOPUU OCBOEHMUS
KOCMUYECKOro MpOCTPAHCTBA
ABTOMATHMYECKUMM annapar
pocrasun Ha 3emnio obpasubl

NYHHOro rpyHTtd.

DTOT YHMKANbHbINA

KOCMUYECKUM DKCMEPUMEHT
6bin 6necTalle BbINOMHEH
B pesy/ibTate 3dnycka
COBETCKOM CBTOMOTUYECKOM CTAHLUMU

KommeHTHpyss HoBoe po-
CTUIKEHME COBETCKOWM HayKu
M TexHuKM, npepcepatens
Cosera «MHTepkocmoc»
akapemuk BOPHMC HUKO-
JIAEBHY TIETPOB ckaszan

HaweMmy KOPPECNOHAEHTY:

«JlyHa-16».

«ABTOMAaTbl, BO3MOMHOCTM KOTOPbIX BO3PAacTaloT C KaXAbIM ro-
AOM,— NoAnNuHHbIE pa3Beaunkn BcenenHol. Hawa ctpaHa ypenser
6onblioe BHUMAaHKWE ABTOMATaAM KaK HAAEMHbIM M 3KOHOMMHHYHBIM
cpeacTBam cucTematuyeckoro uaydeHus HebecHbix Ten. lMoner
asTomatuyeckomn ctaHumm «JlyHa-16» HarnsgHo nokasan, 4yto nNpu-
MeHeHWe aBTOMATMUYECKMX annapaToe ANS MCCNefOoBaHMA KOCMMU-
YecKoro NMPOCTPAaHCTBA B BbICLUEN CTENEHW NepcneKTMBHO. YcnewHo
pelleHa NPUHUMNKANBEHO HOBas 3ajaya — aBTOMaTMUeCKas AOCTas-
Ka NYHHOro rpyHTa Ha 3emnion.

Homep ypHana 6bin HaneuaraH, Korga CTano M3BeCTHO O 3asepuweHuu GecnpumepHoro
peiica aBTomaTuueckoi ctaHuuu «JlyHa-16». B cnepyrownx Homepax Hawero »ypHana 6y-
AYT onyBGnukoBaHbl marepuankl, PacCKa3lbiBalowiMe O Hay4HbIX MTOrax 3TOro 3KCNepUMeHTa.

3em:d 1 Becemernada, Ne 5—1970 r.



Yuranre

M BbINUCbIBAUTE

B 1971 r.

HALU XYypHan

«3EMNNA U BCENEHHASA»

HanomuHaeMm, uto Haw YKYPHan pacnpocTpaHAeTcs, B OCHOBHOM,
no NoAnucKe # Nuilb OYeHb OrpaHMUYEHHO MOCTYNnaeT B PO3HMUHYIO MPOQANKY.



[ina nocTpoeHus cUCTEMbl CBA3M C BHE3EMHLIMM UMBH-
NM3aUMAMK BECbMA BAX(HO M3YUYMTb BSIMSHME MEXNK3BE3ZHOM
cpeAbl Ha NPOXOXAeHWe paguocurHanos. M3-3a konoccanb-
HOM NPOTSKEHHOCTH KOCMMUECKMX NIMHMIA CBS3M [aXe Kpaw-
He paspeXeHHas Mex3Be3fHas cpeAa 3aMeTHO nornouiaer
paauosonHel. Ho 3to ewe He Bce. MNpu pacnpoctpaHernu
CMrHanoB B MEM3BE3AHOM cpefe MCKawaercs Mux dopma
(270 HaknagsisaeT onpepeneHHble OrpaHMYEHUs Ha XapaK-
Tep CaMMX CMUIHaNoB, HaMpPMMEpP, Ha ANMTENbHOCTL MMNYNb-
COB); B MEX3BE3AHLIX MArHUTHLIX MOMSX NPOMCXOAUT BPa-
UWieHMe MNOCKOCTUM NONAPM3aUMM PafMOM3NyHEHMs; pacces-
HMe Ha HEOOQHOPOAHOCTAX CPeAbl MPUBOAUT K YBENMUEHHIO
BMAMMBIX YrnoOBbiX Pa3MEPOB MCTOYHWMKOB (MX PasMbITHIO)
M K MmepuaHuio. Bce 3T adipekThl HymAaIOTCA B AeTanb-
HOM M3yueHuu,

HakoHel, mbl fomKHBI OnpefenuTs XapaKTepHule MpM-
3HAKM MCKYCCTBEHHOro McTouHuka. Beab npexpe uem npu-
HUMaTb MHGPOPMALMIO OT LMBUIM3ALMM, HYIKHO HayuMTbCS
OTNWYATL MCKYCCTBEHHbIM MCTOUHWMK PAafMOM3NYYEHWUs OT
OrPOMHOrO MHOJECTBA €CTECTBEHHbIX MCTOUHMKOB, CBA3aH-
HbIX C M3Ny4eHWEM TYMaHHOCTed, ranaKTu, KBa3apos, ¢
ocTatkamu scnbilwek CBepxHOBLIX 3Be3f M APYrummn ecre-
cTBeHHbIMM npoueccamun B Kocmoce. B Hactosuwee spems

NPeANOKEHO HECKOMbKO PafMOaCTPOHOMMHUECKMX KPUTEPH-—
eB MCKyccTBEHHOCTM. OfHAKO OHM He SBNAOTCS [OCTATOY-
Ho cTporumu. Heobxoammbl ofHO3HAUHBIE, MaTeMaTHHECKK
CTPOTrHe KPHMTEPHM, OCHOBAHHbIE, HANPMMEpP, Ha aHanuse
CTaTUCTMHECKMX CBOWMCTB cMrHana unu obwux Teopemax.
TEOPUM MHGOPMAUMK M TEOPMM CNOXKHbIX cuctem. C npo-
6neMoi MCKYCCTBEHHOCTH TECHO CBA3aH BOMPOC O npeano-
laraeMOM XapaKTepe «MO3biBHbIX CMrHanoB»,

OueHb cepbesHble NpobnemMbl BO3HUKAIOT B CBA3U C
M3yyeHMEM A3blKa M BO3MOXHOCTEH CEMAaHTUUECKOrO KOH=-
TaKTa C BHE3EMHbLIMM LIMBMAM3ALMSAMM.

Bo3sMOXHOCTL NpOBeAEHUS] KOHKPETHLIX MWCCnefOoBaHuR
npeacrasnser coboil BamHeMwyio ocobeHHOCT, coBpemeH-
HOM NOCTaHOBKM NpoBnembl CBA3WU C BHE3EMHLIMM LMBUAM-
3aunaMu. MmeHHo 310 obcTosTenscTBo fgenaer ee BNOnHe
HaspeBlel, aKTyanbHOW HayuyHol npobnemoit. Kak u
MHOrHe ppyrue npobnemsl Hayku, oHa obpauwieHa B By-
aywee, Hukto He moxer nopyuutscs, uto ycnex 6yaer ao-
CTUrHYT B Gnuxaiitiue rofbl, HO HMKTO HEe MOXeT W OTPM-
uate 3Toro. M xoTs Mbl TOUHO He 3HAeM, CYLLEecTBYIOT nw
BHE3eMHble UMBMAM3ALMM, 3TO He [OMKHO HAC CMYLLATh,
TaK KaK y Hac ecTb CPEACTBA, C MOMOLLBIO KOTOPbLIX 3TC:
MoXHO nposeputb. CnegoBatensHo, Hapo pabotats!

JAJBHERIIHE
HCCJIAEJOBAHHNSA
PEJIHKETOBOIO
H3JNYIYEAUA

OKoJI0 mATA JeT Hasaj aMepHKaH-
ckne papuodmsmkm A, I[lensmac u
P. Buncoa m acrpomsuku P. Jluxxe,
I1. HOubac, II. Poxa, [I. Buaxkuncod oT-
KpPbUIM NePBUYHOE, MU PEJUKTOBOE, H3-
nyuenme BceaemHoOil. 3a 5TO0 BpeMsa
ObLI0 YCTAHOBIEHO, YTO CIEKTD PesHK-
TOBOTO HBIYyYeRUs B [Ualla3oHe IJIHH
BoaH ot 40 mo 0,5 c¢x XOpOImO COOTBET-
CTByeT CIEKTPY N3IY4YeHHA UepHOro
tera ¢ Temneparypoir 2,7° K. Taxum
ofpasom 6bul0 HOTyYeHO HafeKHOE
OONTBePsKIeHUEe TUIIOTE3Bl  «ropsdeit
BceserHoi» *, COTIacHO KOTOpO# Ha
paHHmX 9ramax passutia DBceenen-
HO#l ee Temmeparypa GbLIa O4eHb BEHI-
coroit. ITo mepe pacmupenus Bcenen-
HOH TeMmepaTypa PeINKTOBOTO H3Iy-
YeHHA Majana @ K HACTOAIIEMY Bpe-
smenn mocruraa 2,7° K.

Opmaxo y:xe B 1968 r. K. IllmBanan-
nan, k. Xoyk m M. Xapeur (CIHIA),
H3Mepsisi MHTEHCHBHOCTH PEJTKTOBOTO
m3aydennsa B guanasoue 0,13—0,04 ca,
LHONYYMIN 3HAUEAWe TeMIepaTypsl He

* TlonpoGuee cm. fI. B. 3euanpo-
Bu4. I'opsauas Bceemennas. «3emiasa n
Beemennasy, Ne 3, 1969 r. (Ipun. ped.)

2,7°, Kaxk oxupmamxock, a 8,3° K. Habumio-
JeHUsI MPOBOJIIACH C MOMOIIBIO OXJa-
JKIAEeMOr0 KHNKAM TeJHeM TelecKo-
ma, HOJHATOLO PaKeTod «Aspobm» Ha
BBICOTY OKOJO 170 KA.

PesynpTaT GBI CTOAL HEOKHAAH-
HBIM, 9TO JHUIIb HEMHOTHE TEOPEeTHKH
PHCKHYJN IpeqjaraTh KaKme-TO THIO-
Tesbl 1A ero oobsicHeHusa. Taxk, PoGepr
Baromep (CIIA) mnpepmonoskma, dTo
M3Jy9eHHe ¢ [IUHOI BOJHBI KOpOYe
0,2 cx HEe nMeeT KOCMOJOIHIECKON mph-
POALL, a BO3HEKaeT B Hameii [ajakrno-
Ke WIH flaske B COJHEYHOH cHcTeMe,.
J[pyrae y4eHble NIBITAJACL OOBSCHHUTDH
BBICOKYI0 TEMIEepaTypy PeJIHKTOBOrO
nanydenna B gumamasone 0,13—0,04 cu
MOIIHLIM HHPPAKPACHLIM H3JIyIeHHEM
OTHEeNbHBIX METarajlakTAIecKnX o0beK-
T0B, BonsmAEHCTBO Ke acTpohU3MKOB
¢ HeTeplenmeM OMHNAIH, Korga APY-
THe HMCCAeNOBATENH IOATBEPAAT BEHICO-
KYI0 TeMIepaTypy PeJUKTOBOTO H3JIY-
YeHUA B 3TOH Ke obnacth cmekrtpa. U
Taxkue na3mMepeHus Beimonnman [. M-
nep m P. Beiic (CIIA).

B cenrabpe 1969 r. aspocrar mommsaa
Ha BBICOTY 40 kM OXJasKOEeHHBIA KUJ-
KoM reameM npmeMumy, UTo0nl m3ba-
BHUTHCS OT BIMIHUS IIAaPOB BOJEI, OKPY-
KAOTMUX a9POCTaT, UPHEMHIK IIOIBe-
cuan Ha 800-merposom Tpoce. HaGmro-
JOEeHWs BCIWCh B TEYeHUE CeMH YacoB
B TpeX AmamnasoHax Aauu BoiH., ITocae
yd4eTa MHOTOIHCIEHHBIX IIONPABOK Ha
n3nyuieHme 3eMHOI arMocdepsl u ca-
MOH ammapaTypn! GLIIO yCTaHOBIEHO,

YTO B AMANa30He MJUH BOJH KODPOU®
0,1 cx TeMuepaTypa PeJEKTOBOIC M3y~
yeHusa paBHa 3°, 6, B gmama3oHe KO-
poue 0,08 cx — 7° xopoue 0,05 cmx —
5,9° K.

Xora pesyabTaThl HaOJOfCHAH He
COBCEM HAMIe)KHH, a IPOBECTH HECKOb~
KO IOJeTOB IOKAa HE YAalNoch, aMepH~
KaHCKZE HCCIEN0BaTeNH YTBEPKIAIOT,.
YTO B [JMANAa30He [JIHH BOJH KOpOIe
0,3 cx TeMmepaTypa H3IyIeHHS OIpe«
nenennc Beime 3° K. ITo mx MHeHHIO,
B DTOM [AHMala30He HA PEJHKTOBOE M3~
Ny4eHNe HAKIAXbIBAOTCA KaK0e-TO H3e
JyYeHHe TUHa «Y3KO JFHHH» C MaKe
cumymoM okoao 0,07—0,08 cx. IMpupo-
Ja «y3KOH JTHHAH» W8NYYeHHs IIOKA He
uspecTHa. He HMCKAIOUeHO, YTO 3TO —
COBOKYIHOCTh JUHUN H3Ny4YeHHSI Ka=
Kofi-To Monekynbl. Tak, HanmpuMep, Mo~
JERYyIbl yTApHOIO Ta3a W BOIBI B JHa=
mas3oHe AJWH BoJaH Kopode 0,03 cy mme~
0T MHOTO JUHAN H3JyUeHUs.

Kax 310 4wacro OrniBaeT B HayKe,,
(harTHl, He YRIAgBIBaOIInEcCs B IJIaB-
HYI0 3aKOHOMEPHOCTb, CTAHOBATCA pe~
IMAOIMUIMH OPH HN3yYeHHU IBICHHA.
IloaToMy OTKpHITHE AHOMAXHIA B CIEK-
Tpe PEJIHKTOBOTO H3IyYeHHs, 0e3 co-
MHEHHs, NOCIYKHT MOIMHBIM CTHMY-
JOM [Id JAaJbHEHIIUX WCCae 0BaHMUA.
MosxHO HajeATHCA, YTO YUeHHie y3Has
JOT ele HeMajl0 HHTePeCHOro o0 3ToM:
YAMBHTEIBHOM . ABJIGHHH  LOPHPOJHL,
CBA3BIBAIOIIEM HAC C JaJeKnM Opor-
asiM Beenenuoii.

B.B.KOMEBEEPTI
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B.B. ROMBEPLTI

Jarajka HugpakpacHoro
H3NYYCHHA AfEpP FanaKTHK

fippa ranakTWK M KBasapbl M3NYYAlOT KONOCCANLHYIO SHEPIMIO B MH-
¢paKpacHoM pManasoHe cnexkrpa. KakoB MexaHM3M 3toro Msny-
yeHua!

Bonee pecstM ner Hasap aKajfemuk
8. A. AMBapuyMsH yKkasan Ha MCKAUU-
TenbHyl0 ponb sfAep B 3BOMIOUMA ra-
naktuk. C Tex nop acTpoduUsnKK He pas
y6exxpanucs B NNOAZOTBOPHOCTH 3TOM
TOUKM 3PEHUs.

Katactpoduueckmue UaMeHEHUs CTPYK-
Typbl siaep MNPMBOAAT K YYAOBMILHBIM
«B3pblBaM». DTH rPaHAMO3Hble npouec-
Cbl ANATCS MMUINMOHBLI JNeT, B TeueHue
KOTOPbLIX BbIAENseTcs dHeprus nopaaka
1054—10% 5pr (ConHue 3a To e Bpems
nanyuuno 6l Bcero namws 107 3pr). Ku-
'HEeTMUYECKONH DHEPruM TaKuUx B3PbIBOB AO-
cratouHo, utobbl paszbpocarts rasosbie:
Macchl B HECKONIbKO MUIMOHOB COMHEeuY-
HbIX Ha AECATKWM KMNONapcek, Npu 3TOm
€KOPOCTb ra30BLIX MOTOKOB [OCTUraer
HECKONbKMUX ThICAY KMIOMETPOB B Ce-
KyHAy. MopobHbie B3pbIBLI HabntopatoT-
€8, Hanpumep, B sapax ranaktuk M 82,
Mepces A, Oesnb A.

MU3yuas cnekTpbl, Mbl MOXeEM CyAWTs
0 npoueccax, MPOTEKaWMHX B ARPAX
ranaktuk. CrieKTp HeTennosoro usnyue-
HUSl sifep ranakTMK NpoCTMpaeTca oF
PaAno- A0 OMTHMYECKOro, @ MoXeT BbITh,
M AO PEHTreHOBCKOro AManasoHa, Ma-
nydeHue poxAaeTcs, MO-BUAMMOMY, B
‘OYeHb KOMMAKTHOM 0651acTh ¢ paanycom
okono 1—10 nc (3-108—3-1019 cm).

HepasHo BbisicHMnach WHTepecHas
0cOBEeHHOCTb M3NyueHUs SAepP FanakTUK
M KBa3apos — pe3Koe BO3pacTaHue no-
TOKAa M3Ny4YeHHR B MH(PAKPAcHOM AMa-

Saaunruveckan sararrusa M 87 (paduoucrounur Jeea A). Hs adpa sroii ea-
AAKTUREW Ha paccToarue noutu 1500 nc ramercs ceeraujuiics evlépoc, cocTof-
nasoHe ot 3 mm Ao 30 mk (HanomHum, WUl u3 oTdeabHbLlZ C2lTKO8 NAA3MbL
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uro 1 mk paseH 10~* cm u gnuHa Bon-
Hel B 1 MK cooTBeTcTBYeT. uacroTe
3-10" ru).

®. Jloy c cotpyaHukamu (CLUA) us-
Mepun MOTOK M3NY4YEHWst OT sApa Ha-
wein anakTuku B guanasoHe ot 40 go
350 mk. HabniopeHus nposogunucs ¢
CaMOnNeTa, KOTOpPbIM NOAHSAN Ha BLICOTY
15 km 30-caHTMMETpOBLIM Teneckon ¢
repmaHuesbiM Bonometpom. lMotok u3-
Ay4YeHus OT ranakTUMECKOro LLeHTpa oKa-
3ancs paeHbim 2,8 - 10~° spr/cek - cm2,
Ecnu paccrosHuMe OT Hac A0 UeHTpa
Fanaktukn cocrasnser 10000 nc, 7o
B HabnofaeMOM AManazoHe TaKOMY Mo-
TOKYy COOTBETCTBYET MOLLHOCTb M3nyye-
tns npumepHo 3 - 10! apr/cex unu cae-
mocte 100 MnH., «conHu». McTOYHMK
U3NyYEHMS, MO MHEHWIO aMEepPHKaHCKMUX
yueHbIX, MMeeT pasmepsl MeHbie 10 nic
M cosnapaer ¢ paguomucrouHukom Crpe-

neuy A, OTOX[AECTBAEHHbLIM C SIAPOM Ha-

wen anakTukm.

Ta >ke rpynna uccneposatenei s Te-
yeHue natu ner Habnopana Ha 5-mer-
poBom Teneckone obcepeatopun MayHt
Manomap sppa celidepToBCKMX ranak-
TUK M KBasapel B gmanasoHe ot 1,25 fo
25 mk. Habnopehus ewe pas noareep-
AMAM, YTO celhepTOBCKUE TanaKTUKW —
OueHb SIPKME WCTOUHWUKM MHIPAKPACHO-
ro M3nyuenus. B auanasowne 10''—10!2 ry
MOLWHOCTb WX M3NyueHus [JocTuraet
1044—10%6 5pr/cek, T. e. B eCATKM TbicAY
pas NPeBOCXOAMT MOLLHOCTL U3NydeHus
sapa Hawen lanakTuku.

A Brnmxkaiumin k Ham keasap 3C 273
«nobun Bce pPeKOpAbi»: MOLHOCTL €ro
M3nyyeHus, no-euauMoMmy, bBonbwe
6-10% spr/cex! CnegosatentHo, 3a Bpe-
ma csoert xu3nm (108 net) keasap pon-
weH m3nyuuts 1062 spr! Ho Torga macca
KBazapa ponkHa 6bite He 107—10%, a
6onbwe 10°—10!"! conueunnix. Hanom-
HMM, YTO MepBas OLEeHKa Macchbl mony-
yeHa akagemukom . B, 3enbposuuem
M KaHAMAATOM (PU3UKO-MATEMATHUECKMX
Hayk M. [I. HoeBukoBbIM M3 npepnono-
EHMsl pPaBeHCTBA CMN [aBleHMs U3Ny-
YeHUs, CTPeMsaLIMXC pa3opBaTtbh Ksa-
3ap, M CMA rPaBMTALUMOHHOTO MPUTsKE-
HUA.

AMepuKaHCKKUe yueHble, KPOMe TOro,
obHapyUNU NEepPeMeHHOCTb M3NyveHus
B MH(PPAKPaCHOM LMariasoHe y HeKoTo-
pbix 0BbeKTOB, Hampumep Yy B3pbiBato-
weics ranaktuku M 82,

Takoebl paHHblie HabniogeHuin. Oy

w0

ey

2 | !
S 10 /

722 Jrl
1

23, /
0%t /

Tlomor usnyverus, bm/m2

>
e

102

9% .

/A L
Yacmoma, eu

0 %

nopoaunu MHoxecTso sonpocos. Kakoe
MEXaHW3M CTONlb MOLLHOro MHpakpac-
Horo usnyuenus? MoueMy y Takux pas-
Hbix cBrekToB, Kak sApo Hawel lanak-
TUKHM, SAPa CeM(epPTOBCKUX ranakTuk,
KBA3apOB, MAaKCMMafnbHas 3HEPrus Bbl-
upensieTcs B OJHOM [ManasoHe 4acToT
101!—102 ry? CeszaHbl nM c uHbpa-
KPACHBIM M3JTlyYEHMEM OMTHUECKOE U pa-
umousnyuerHue! — Ha »>Tu Bonpocsl oT-
seTa MoKa HeT.

Jloy cuutaer, 4to B MH(pPaKPACHOM
AManasoHe w3nydatorT ocobble WUCTOYHM-

Cnexrp adpa TasakTuru or paduo-
do ungparpacnozo duanaszona. Marcu-
MYyM usayueHus npuzodurcs ma 06-
aacts okoao 70 JiE u npuMepHO COOT-
eercreyer norory 10— er/m?.czy

Cetipeproscras earartuka NGC 1275 (paduoucrounur 3C 84). Ordeavnvie cTpyu
easza 3ameTHvl Ha paccroanul do 50 knc ot adpa earakTuru. CkopocTs pasaera
eaza orono 1000 rajcer
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KM, Ha3BaHHble MM P TP OH a M u (B ne-
pPeBoAe C aHrIMMCKOrO —— MCTOUYHUKM WH-
¢ppakpacHoro - uanyueuus). MpTpoH —
370 Hekoe epuHOe obpazoBsaHue pasme-
pom okono 102 cm (rakoro e nopsaka
nonepeuHuk 3eMHoi opbutsl), coctos-
ujee M3 TSAHENbIX HACTWL, PensaTMBUCT-
CKUX 3NEKTPOHOB M MAarHMTHbIX nonew,
HanpsikeHHocTbio go 100 rc. [aeneHue
PENnATMBMCTCKUX YacTHUL, M MAarHMTHOTO
nons ypasHOBELMBAETCS rPABUTALMOH-
HBIM MPUTSIKEHMEM MEXAY TAMENbIMKU
yactuyamu. CTONKHOBEHUS MPOTOHOB M
aHTHMPOTOHOB MOryT nopoxaats 6onb-
Woe KONMMYECTBO PENSTUBMCTCKUX DINEK-
TPOHOB ¢ 3Hepruamu okono 100 Mas.

DTU 3NEKTPOHBLI, BPALLASACE B MarHWT-
HOM none, u obecneunBaloT W3NyuyeHHue
B auanasone 101'—10!% ry. MowHocTb
U3NYUEHWS KaXAOTrO TAaKOro MPTPOHA &
TeueHWe Bcell €ro M3HM (HecKonLKo
uacos) cocrasnser noutu 10% spr/jcek.
Mo MueHuio Jloy, ThICAUM Takux UPTPO-
HOB [OCTATOYHO, UTOBLI NONYUUTH MOLL-
Hoe u3nyueHue sgpa lanaktuku. Bpems
OT BpEMEHW MPTPOHbI BbibpackiBaloTCS
U3 sApa, CO3/aBas NEPEMEHHOCTL W3-
nyyeHus,

Hezasucumo ot Jloy, NoxXoxylo TOuKy
3PEHUA BLICKa3an uneH-KOPPECnOHAEHT
AH CCCP WM. C. LUknosckuit. Tonbko
€ro «MCTOUHMKU MH(PAaKPACHOrO M3ny-

yeHuan—bGonee MOLUHLIE, M MOTOMY o=

pa3fo Medsle McTouHukos Tpebyercs,

utobbl obecneunts uanyuerue sgpa las
naktukn, BeiBpoc upTpoHOB M3 sApa.
kak cuutaetr M. C. LLlknosckuit, cxogew
c ssneHusmu scnbiwek Ha Condue.

Ao cux nop ¢peHomeH KH(PpPaKpacHo-
ro M3NyuyeHus Sep ranakTMkK MbITanuch
O6BACHUTD CMHXPOTPOHHBIM MEXaHM2-
MOM. He ucknioueHo, ofHaKO, UTO HO-
sble HabnogartenbHole akTbl 3aCTaBAT
rnepecmMoTpeTs NPHMPOAY MexaHuzmoe
M3Ny4eHWs, a 3TO B CBOIO O4epefb, Be-
POSTHO, NMOMOXeET rnybixe MOHATL NPH-
poay sAep ranakTMK — 3THX 3aragou-
HBIX «cthuHKCOB» acTpotuankm XX seka,

CHOBA 0 KOMETE BEHHETA

Komera Bénuera * Gbura mocaepHei,
OTKpHITOH B MEHYBIeM rofy. Hamnyq-
e YCAOBHSA ee BUAEMOCTA Ras Hab-
JofiaTesiell ceBepHOr0 HOJyHIapdsa Ha-
CTYNHIH- B-KOHIle, MApTa — HaJaJje am-
pelsi, KOrZa KoMeTa ‘[IBUTajach depes
cosBesgna lleraca, fmepuobl m AmB-
npomensl. OHa ObuIa fpdYe OKPYIKAIO-
mux 3Be3f yTpeHmero Hefa ¥ ImpHBIe-
Kala BceoSmiee BHuManme., Ee HesHa-
YUTEIBHO HM30THYTHIH XBOCT KpacHOBa-
TOr0 OTTEHKa IIPOCIEC;KUBAJICA HeBO-
opyskeHHEIM riasom Ha 10°

Ha (ororpaduax, noaydeHHBIX B 9TO
BpeMs, KoMeTa mMeJa 04eHb CIO/KHYIO,
GBICTPO M3MEHAIOMIYIOCH CTPYKTYDY. ¥
Hee OLIIO [BAa XBOCTA: JOBOJBHO cla-
Ooit mpamoit (I Tuma), KoTopslil mHOT-
ma pacmajfajics Ha LENOIKy o0IadHbIX
o6pasoBaHuii; BTOPoOil — cllerKa MCKPH-
paeHHLI (1I THna) — OBIA 3HAYHUTENH-
HO sIpYe, B HCM BBIAEIAINCH MHOTOUHC-
JIeHHBIe BOJHUCTHIE CTPYH M BOJOKHA,
HamoMHUHaoOne NupsAgm Boxoc. JamHa
obomx xBocToB gocrmraia 15°

K xoumy ampess, KoTna KoMeTa yua-
mmracs or Conuma nm 3emiH, ee OJeck
ciibHO ociaben, Ho oHa eme ObuIa
BH/IHA HEBOOPY:XCHHBIM TJIa30M B CO3-
pesgan Kaccmomen, kax yskas Giectsi-
mast mojocka mimuoit mo 10°

H.C. YEPHEB X

* Msr y:ke pacckaspiBann o6 3TOIl
KoMeTe 1 NyOMuKoBajn ee doTorpa-
. Cm. «3emust u Beenennasy, Ne 4,
1970 r., ctp. 20. (IIpun. ped.)
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RE.J.OPOBOPOB
npogheccop

MTO TAKOE MHMXEHEPHASA TEOJE-
3N

lTeopesns, Kak M3BECTHO,— HayKa O
3eMneM3IMepeHnH, KoTopas usydaer pas-
Mmepb! Halel nnaHetsl M GopMy ee no-
BepxHocTH, TouHee, reogesms 3aHMMa-
ercs MeTpukoid 3emnu, cosfasas reo-
MeTpHYeCKME MOJAENU 3eMnu B LENOM,
A TaKe OTAeNbHbLIX Y4acTKos ee no-
BEPXHOCTH,

Tak Kak KonMuyecTBEHHble 3aKOHOMeEp-
HOCTH He MoryT Bbitb HalpaeHbl 6es
NPAMBIX MAU KOCBEHHbIX M3MEpeHu B
peanbHOM (U3UYECKOM NPOCTPAHCTBE,
TO M B reofie3uu npu MOCTPOEHUU MO-
Reneii Henb3s obBoutuch 6e3 mamepe-
Hui. CnegosatensHo, reopesus — Hay-
Ka O CpeacTBax MU MeToAax M3MepeHuit
Ha 3@MHOM MOBEPXHOCTH M crnocobax ux
cbpaboTku.

Feopesus obecneumusaer reogesmue-
CKAMK M KapTOrpatUHeCcKUMM f[aHHbI-
MM camble pa3Hoobpa3Hble OTpacnu
Hayku u TexHukn. OHa BO3HMKNA M pa3-
sMnacb B CBA3M C noTtpebHocTamM
pasnuuHbix obnacteit  uenoseueckoi
RENTENLHOCTU M, B Mepsyio ouepeas, B
CBA3M C 3aMNPOCAMM CTPOUTENLCTBA MH-
HeHepHLIX coopyxeHud. C passuTHem
atTMx obnacteit M ux TpeboBaHMii K pe-
3ynbTaTaM U3MepeHMid reosesus Henpe-
PbIBHO cCOBEpLIEHCTBOBaNMaCb M K Ha-
CTOSIlEMY BPEeMEeHW OHa mpespaTtunack

AR

B OBLUMPHYIO CaMOCTOATENbHYIO HayKy.
OpHako cnyebHas ponb ee OT 3TOro
He TONbKO He YMEHbLUMNAch, HO Aaxe
sospocna, B nocneghue pecatunetus
3T0 0coBeHHO OTUETNAMBO NPOABMANOCH B
BO3HMKHOBEHMM OTAENLHOM  OTpacnu
reofe3nm — UHXXEHEPHOM reofe3mu.

B uHxeHepHON reofesnu paccMaTph-
BAaeTCA NpUMeHeHue reonesuu B page
obnacteit Hayku M TEXHMKM, CBA3AHHBIX
¢ npeob6pa3zoBaHMeM 3EMHOI nosepx-
HOCTM M C BO3BEAEHMEM Ha Hel MHKe-
HepHbIX COOPYKEHUM. U3bickaHus,
NPOeKTUPOBaHME U CTPOMTENLCTBO My-
TeM coobuieHus, a3poOAPOMOB M APYrHUX
NNOWaAoK, BOAHLIX Marucrpaneid M
TOHHENeN, a TaK)Ke CaMbix pPasHoob-
Pa3HbIX Ha3eMHbIX W MOA3EMHbIX WH-
KEHEPHbIX COOPYMEHMH, YCTaHOBKA M
MOHTaX MPOMBILNEHHOrO M HAy4HOro
obopyaoBaHus He MOryT BbIMOAHATLCA
6e3 reopesuueckux pabor, Tak e Kak
M nocrneaylollas 3KCNAyaTauus MHOMMX
COOpPYEHUM, M, B HacTHOCTH, Habnoge-
HUS 338 UX CABMFaMM U Pa3NUUHBIMU Ae-
opMaLUaMHK.

Takum obpazom, ecnu reopesus usy-
uaer obliMe NPHUHUMNLI U3MEPEeHUR Ha
MeCTHOCTM M ux 06paboTKy, Mcnonbays
MX ANS rocyAapcTBEHHLIX Tonorpago-
reogesndeckux pabot, TO WHKeHepHas
reofe3ns M3ydaer MNpPUMEHeHMe 3TUX
MeToAOB B paAfe cneuuManbHbelx obnacrei
4enoBe4YecKon AeATEeNbHOCTH.

pabotsbl
XapaKTepu3ytoTcs
4Ype3BbIYaMHO BbICOKOW TOUHOCTbIO. Jo-
CTAaTOYHO CKasaTb, YTO OWMBKM nnaHo-
BOrO MOJIOKEHHUSI TOYEK NpPU CTPOUTENb-
ctee M, ocobeHHO, MPM KOHTpone Yyc-

UHkeHepHO-reogesnyeckmne
BO MHOrmx cnydasx

TOWYMBOCTH HEKOTOPLIX COOPYIHEHUM
[OMKHbI 6bITb MeHblwe 1 MM, ownbku
CTBOPHLIX HabniofeHuii — B npegenax
0,1, a ownbku no ebicoTe — B npege-
nax 0,1 MM, Toraa Kak [Ons OCHOBHbIX
reonesuueckux pabor ownbku nonoxe-
HMS MYHKTOB B MAaHe, B fyyllem cny-
yae, OMNpPeAensloTCs CAHTUMETPaMHK, a
NO BLICOTE — MUIIIMMETPAMM.

Ha xapakTep, MeToabl M TOYHOCT®
MHIKeHepHO-reoae3uueckux  pabor s
60NbLWON CTENEHW BAMSAIOT TEXHUUECKMH
ypPOBEHb CTPOMTENbLCTBA, BUALI CTPOU-
TenbHbIX MAaTEpPManos, HAaCLILLEHHOCTh
MexaHW3MaMH, CPOKM CTPOMUTENLCTBE,
ycnosusa nocnegytouseii pabotsi coopy-
weHus, duUsuKo-reorpaduyeckue ycno-
BUS paboT M, HaKOHEL, TEeXHONOrus
MeTOoAbl CTPOMTENBLCTBA.

KAKUM LOOJIKEH BblTb WUHMXEHEP-
FEOE3UCT

Mumeuep-reonesncr nposogur cne-
yuanbHble Treoges3uvyeckue pa60n=| B
npouecce uaucxauuﬁ, NPOEKTUPOBAHURA,
cTpouTenbCTBa M  3KCnayatauuu npo-
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MBbILUNEHHBIX, FPAaXKJAHCKUX M APYrUX
MHXXeHepHbIX COOpYyxeHui. [na ycnew-
HOroO BbINONHEHUs cBOMX obs3aHHOCTelM
OH JOMKEeH B COBEpLUEHCTBe BnajeTb
COBPEMEHHON reone3nueckod TEeXHM-
KOM M xopowo pa3bupatscs B CTPOK-
TENIbHOM TEXHONOI UM,

OcHosHas 3ajada MWHIKeHepa-reoje-
3UcTa B KPYNHOM CTpOMTenbCcTBE —
3TO OpraHu3auMs M UCNOSIHEeHWe reope-
3udeckux paboT Ha BCcex yuacTtkax
cTtpoutenscTea. Pellas cneumansHbie 3a-
AauMu, WHIKEHEP-reofe3mucT BO MHOMMX
cnyyasix He MMeeT 3apaHee paspabo-
TaHHbIX MHCTPYKLMHA, OH cocTasnsier
TEXHONOrMIO M AOMYCKM CAMOCTOSATENb-
Ho. MosToMy npu noarotoske creyua-
nucrtos 6onblwoe BHUMAaHME AOMKHO
YAENATbCS MMEHHO TEOPWUM U MEeToAam
camocrositenbHoro pacdeta. [loxany#,
MHXKeHep-reofe3ncT fomkeH 6bitb 60-
nee KBanUMULUPOBAEH, YEM CNELUanUCTbl
noboro Apyroro. reofesnMueckoro npo-
¢uns, kotopsie pabortaroT B Honblimx
OPraHM3OBaHHbIX FeOoAE3UHECKUX  KOMN-
NEKTUBAX M, KaK MpPasuNO, BLINOAHSIOT
paboTkl NO 3apaHee COCTABNEHHBLIM WH-
CTPYKLUMSAM, HAaCTaBNEHUSIM M  TEXHuue-
CKUM MpPeaAnucaHusIM M, KPOMe TOro,
obecneunsatotcs B npouecce pabot no-
CTOSIHHbIM TEXHMUYECKUM PYKOBOACTBOM
M koHTponem. Pabota uHkeHepa-reoge-
3MCTA HACTO KOHTPOMMPYETCS NMLlb No-
CnepyloWMMN  CTaMSIMU  CTPOMUTENbHbBIX
pabot M B npouecce sKkcnnyaTauMM co-
opyxenui, Mostomy oHa Tpebyer oco-
601 OTBETCTBEHHOCTH M NPeAyCcMOTPU-
TeNbHOCTH,

FpomagHble o06beMbl M BbicTpbiti
TEMN CTPOMTENbCTBA B HApPOAHOM XO-
3sMcTBE HaWel cTpaHbl 06A3LIBAIOT MH-
KeHepa-reofesncTa MMeTb  XOpPOLIYIO
TEOPEeTUUECKYIO NOAroTOBKY, CNeAUThL 3a
fPOLLECCOM FeOAe3UHECKON TEXHUKU M
COBEpPLUEHCTBOBATL ee.

UHxeHep-reopnesmct pomkeH sbinon-
HaTb paboTbl Ha yposHe TpeboBaHm,
obecneunBalolux BO3MOXHOCTL  MO-
CNnepylolwero UCNoNb30BaHUA Pe3ynbra-
108 ero paboTbl B obwerocynapcraeH-
HbIX Uensx, T. e. Ana obuiero kaptorpa-
¢hMpoBaHMA M cOcCTaBneHus KaTanoros
reogesnyeckux NyHKTOB.

NOArOTOBKA KAAPOB AN MHMKE-
HEPHOM TEOJE3UM

B Coserckom Cotosze HHeHepos-
reonesucTos rOTOBSAT B ABYX CHeuManu-

3MPOBAHHLIX reofAe3nuyecKux By3ax —
MOCKOBCKOM ¢ HOBOCMSHPCKOM -— U B
CeéMHu  BbICLLUKUX Y'-Ie6Hle 3aBefeHusx

Apyrux npodwunen. K 1968 r. exeroa-
HbIM BLINYCK MHXEHEPOB Ha [HEBHbIX
oTAeneHusx coctasun 250 uyenosek, Ha
BEYEPHMX M  3A0YHbLIX OTAENEHMAX —
150. TexHukos (MO creUManbHOCTH «MH-
eHepHas reofe3us») Ao cUx NOpP Bbi-
nyckanocs kpaiHe Mano — 100 ueno-
sex. HyxHO uMeTb B BMAY, YTO B MH-
JKEHEepHOW reogesun ycrnewHo pabora-
10T TaKKe MWHKEHephbl M TeXHWKU Apy-
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rux reopesuueckux npodunei. OaHako,
[ake C y4yeTOM 3TOro, B HapOAHOM XO-
asiictee Ao cux nop notpebHocTs B
reofiesucTax yAOBNETBOPSETCA MeHblle
4eM HanoNIoBMHY.

Teopetuueckas M NpaKTMueckas nop-
roToBKa WHXXEHEPOB-TeOAEe3UCTOB A0~
CTAaTOYHO BbLICOKA, M MO OKOHYaHWUM WH-
cTUTYTa OHM obnapaloT xopoluMu cre-
LManbHLIMKM 3HaHUAMU. B yuebHom nna-
HEe MHOro YacoB OTBOAMTCS M3IYUEHMIO
PafUO3NEeKTPOHHBIX METOAO0B M3Mepe-
HUs paccTtosHui. [loctaTtouHo no'qpo6HcV)
M3yualoTCs BOMPOCHI  MaTeMaTUUEeCKOW
obpabotkn pesynsTatos reopesuue-
CKMX M3MEpPEeHMWNA: BbIUMCIIUTENLHAA Ma-
TEMAaTHKA, DNEKTPOHHbIE BbIYMCIIUTENb-
Hble MAaLlUMHBI M MPOTrPaMMHUPOBaHHKE,
Teopuss ownBOK W MaTemaTuuyeckas
cratMcTMka. [lpepycmatpusaetcs  Bpe-
MS ANs U3YyUEHMUsl OCHOB CTPOMUTENLCTBA
MHXXEHEPHbIX COOPYIKEHMIA U MX MpOoex-
TMPOBAaHMS, @ TaKKe OCHOB 3KOHOMMUe-
CKMX M TEXHUYECKMX  M3bICKAHMM.
N Bce-TakW 3HaHUA MWHXeHepos B 06-
NacTU CcTpouTenbCTBa M APYrMx oTpac-
nei, B KOTOPLIX MM Npuxofutcs pabo-
TaTb, AANEKO HEAOCTaTOUHbl, KPOMEe TO-
ro, MpakTMyeckas NOAroTOBKa cneuua-
JIMCTOB B MPOM3BOACTBEHHBLIX YCNOBMSX
BO MHOFMX Cnyvasix Hey[OBNeTBOPH-
TenbHa. Yacto, He umes KsanupuLUpo-
BAHHOrO PYKOBOACTBA, NPAKTHUKAaHTbI He
rnony4alor HeobXOAMMbIX HAEBbLIKOB MO
TexHuKe M opraHusauum pabort. Moato-
MY OfHOM M3 Cepbe3HbIX Hay4yHO-MeTo-
AMYecKMXx 3afau sienseTcs paspaborka
NpoOrpamMbl U METOLOB MOAFOTOBKU MH-
}EeHepoB-reo4e3ncToB B By3e M Ha Npo-
u3BOACTBE,

HAYUYHO-UCCINEAOBATENLCKASA PA-
BOTA NO MHXEHEPHOWM FEOLE3UM

Jtoit paboroir B Cosetrckom Cotloze
B HacToslee BPEMS 3aHUMAIOTCA OKO-
no 400 reope3unueckux Kadenp By3os u
psA reogesmMueckux otaenos u nabopa-
TOPHUN pasfMuHbLIX HayuyHoO-McCnenoBa-
Tensckux MHcTMTyToB. OpHako paborta
kooppauHupyetcs M obobuiaetcs Hego-
CTaTO4HO, OTCYTCTBYET CMCTEMAaTM4ecKas
ny6nuKaumus TeopuMm M MPAKTUKKU MHXKe-
HepHo-reofesnyeckux pabor, B 3Hauu-
TENLHOM CTENEHM 3TO CBSA3AHO C TEM,
4YTO [0 CMX MOP y Hac HeT creuuansHo-
ro opraHa neuatu. Haspena Heobxopau-
MOCTb B M3[aHMM IKypHana no MHKe-
HepHOW reopgesun. B kpaiiHem criyuae,
B OJJHOM M3 CYLWECTBYIOLLMX reofesnye-
CKMX JKypHanoe cneposano 6ei  Bbige-
NUTE clieuMansHbli pPasfen «MHXeHep-
Hasi reopesus».

Bnarogaps ycunusm reopesnueckoit
obLiecTBEHHOCTM M, B uYacTHOcTM BATO,
8 1969 r. 6uin cospan HayuHo-uccnepo-
BATENbCKUH MHCTUTYT NPMUKNafHON reo-
Aeaun B Hosocubupcke. Cospanmne 3to-
ro MHcTMTyTa — Bonblwoe cobuitwe ans
MH)XXEHEPHOM reofle3MM HaleN CTPaHbl.
.B HacTosllee BpeMs MHCTMTYT Yyxe

dyHKUMOHMpYeT, OueHb BaKHO, 4TOGBI
pasnuuHble reofeauyecKkuMe oOpraHuaa-
UMM M OTAEfNbHbIe reofe3ucTbi 8 6am-
wanee BpemMs NMPMUCTYNUAK K COBMECT-
HOM paboTe ¢ MHCTUTYTOM.

AkTyanbHblM siBnsietcs  oBobuieHune
nepefoBOro OTEYECTBEHHOro W 3apy-
6exxHOro onsiTa M BHeApeHMe B Npak-
TUKY COBPEMEHHLIX METOMOB, a TaKke
paspaboTka M u3paHUE PEKOMeHBaLui
u nocobuit. Tenepb, Korga cos3paH Ho-
BbIM MHCTUTYT, MHIXXEHEPbI-Freofe3mCTbl U
reofieamyeckue cnyxbel Moryt nony-
uaTb KBaNUMULUPOBAHHbIE KOHCYNbTa-
UMM MO PasfMuYHBIM HAyuUHbIM M NpaK-
TMYECKMM BOMPOCAM.

HAMPABJIEHMSA HAYYHO-UCCIEAO-
BATEJSIbCKOWM PABOTHI

Kak 1 B nioBost gpyroi otpacnu, npo-
rpecc MHXEHepHO-reofe3nYeckux pa-
60T onpepensercs, rnasHbiM oBpazom,
BBICOKMM ypOoBHEM TEXHUUECKMX
CPEeACTB, TOUHOCTLKO NPUBOPOB U MHCT-
PYMEHTOB ANl U3MEPEHUS U KOHTPONSA.
[Mo3ToMy COBEPLIEHCTBOBAHUIO CYLLECT-
BYIOLLMX HOBEWWIMX MHCTPYMEHTOB, &
TaKXe KOHCTPYMPOBAHMIO W M3roTOBNe-
HUIO HOBBLIX creuMansHeix npubopos
AOMKHO ypenatbca camoe Bonbwoe
BHumaHue. [peanouteHue cneayer orT-
Aasatb npubopam M Metopam, obecne-
YMBAIOWMM TMNpPM 33[aHHOM TOUHOCTH
HaubOoNbLLYIO aBTOMATH3ALMIO H3IMepe-
HWH M HapemHocTs B pabore.

B Hacroswee spems B GonbwuHcTe
cnyyaeB NPUMEHAIOT TEOAOMMUTbLI, HUBE-
nupbl, RanbHomepbl M ApyrMe obuwe-
reogesnyeckue npubopbl. DneKTPoH-
Hble AanbHOMepsb!, fasepHblie MHTepge-
POMETPLI, TMAPO3NEKTPUYECKME HUBE-
nupbl, camoperucTpupytowme npubopes
Ans HabniofieHus 3a AedopMauusamy,
npubopbl Ha3eMHOM M BO3AYLIHOM Cbe-
MOK, NpubopLI ANS aspoOpafHOHUBENU-
pOBaHMA M ApyrMe HOBble CPeAcTBa
ceMyac PeAKO NPMMEHSIOTCS, TaKk Kak
ux HepoctatouHo. Cnegosano 6mi cos-
AaTb 6onbwoe  NPOM3BOACTBEHHOE
npeanpuatMe, npefHa3HauyeHHoe Jns
KOHCTPYMPOBAHMS M WU3rOTOBNEHMSR
ONTHKO-INEKTPOHHLIX W OMNTUKO-Mexa-
HUYECKMX NPUBOPOB ANA  MH3KEHEepPHO-
reogesuueckux pabor.

BaxHoit MHoronnaHoeoi npobnemoit
MH)KEHEPHOM reofe3uu sBnsieTcs pas-
pabotka obwux MeTonoB pacueta on-
TMMaNbHOMX TOYHOCTM reoAEe3UUECKUX
pabor npu nepeHeceHuM nNpoekTos B
HaTypy M paspaboTka ponyckos ans
HauBonee maccosbix BUAOE 3TX pabort.
CywecTsyiolme [ONYycKHM onpeaensior-
€A, uaule BCero, MAM He snonHe oboc-
HOBaHHLIMU TpeBoBaHMAMU cTpOUTENL-
HOro NPOMU3BOACTBAE, MMM TONLKO reope-
3M4YECKMMH BO3MOMHOCTAMM B  KOH-
KpeTHo obcraHoske, PaspaboTtka o6oc-
HOBAHHBIX  TEXHMUECKMX MapameTpos
reofesuueckux pabor Ha ocHoee co-
BMECTHOrO yueTa [aHHbIX Feofesmu u



COOTBETCTBYIOULEN OTPACNM MHMKEHEPHO-
ro pena TpebyeT xopolwel ocseaom-
neHHoctM B obeux obnactsax, npusne-
YEeHMS B reofe3u4ecKylo HayKy creuua-
NUCTOB CMEMHBIX OTPacneKl, MCNonb3o-
BaHMA CMeLManbHbIX MaTeMaTUUeCKHX
cpeacTs.

TexHuka reopgesudeckux pabot s npo-
Lecce M3bICKAHMA M MNPOEKTUPOBAHHMA
COOPYXEHUH A0 CUX MOP COBEPLUEHCT-
ByeTcs secbMa cnabo. Bonsloit obbem
paboT no NocTpoeHMio reofe3ryecKon
OCHOBb! M BBINOJIHEHUIO Ha3eMHbLIX TO-
rorpadMueckMx CbeMOK W Ha3eMHOro
TpaccMpoBaHMs M ApPYrux npoueccos
NPUMBOAMT K 3HAYMTENbLHBIM 3aTpaTam
TPyAa M BpeMEeHM Ha reojesuyeckue
pabotkl. [Mo3TOMy Ba)kHOM Hay4yHoOW 3a-
fnaueit sensetcs paspabortka npobnem,
OTHOCSLUMXCA K M3bICKAHWSM M Mpoex-
TMpOBaHuO (MeTofbl M  TOYHOCTb MNoO-
CTPOEHMS reofe3sM4ecKord OCHOBLI; Me-
TOAbI pacyeTa OMTMMAaNbHbIX MacluTa-
608 TOMOrpacMUecKUx CLEMOK; NpUMe-
HEHWE BMEKTPOHHBIX BbIYMCIIUTENbHbIX
MalMH ANs pacvera ONTMManbHbIX Na-
pameTpos Mno. NPOMUNUMPOBAHUIO NOLLa-
A€M U NUHMA HA MECTHOCTM M Apyrue).

OueHb BaMHO M3y4YEHME CABWUIOB M
AeOPMALMA  MHIKEHEPHBIX COOpYHKe-
HWA, AMHAMWKM MCKYCCTBEHHBIX BOJO-
XPaHUIULW, M APYTUX COOPYIKEHHI Teo-
AeandeckMmMu metopamu. C eospacra-
HUeM obbema CTPOUTEnbLCTBa M BO3BE-
AeHWEM KPYMHbIX YHMKaNbHBIX COOpY-
>eHuit npuobperaroT Bce Bonbliee Ha-
POAHOXO3SMCTBEHHOE 3HAauyeHue Takue
MCCreoBaHUs, KaK COBepPLUEHCTBOBAHME
MEeTOA0B reofe3nyecknx HabnogeHuin u
060CHOBaHHE ONTUMaNbHON LMKAMUHO-
CTM UX MOBTOPEHWMMH; METOAbl KOHTPONS
3a YCTOMUMBOCTbIO MEXaHW3MOB B Le-
Xax KpPYMHbIX MPOMBILAEHHBIX MNpPea-
NPUATHH; MEeTOAbl cTaTMCTUUecKol (Ma-
WMHHOM) O06pPaboTKM MHOrOKPATHbLIX Ha-
6nofeHnii Ha OAHOM MAM HECKONbKMX
OAHOPOAHLIX OBbeKTax.

MnasHo}i npobnemoit  HayyHo-uccrne-
AoBatenbckoi paboTsl ssnseTcs paspa-
6oTka BOMPOCOB OpPraHM3auuu  WHXKe-
HEPHO-reofie3nyeckoi cnyxmbsl: cTpyK-
Typa MNPOEKTHbIX M FMPOM3BOACTBEHHBIX
noapasfeneHuin, CUCTeMa TEXHMUECKOro
KOHTPONS M HafA30pPa 3a KAYECTBOM pa-
60T, paspaboTka MHCTPYKLMM, HOpMa-
TUBOB W HaCTaBAEHWMN, CcOCTaBReHWe M

oopMneHne HUCMONHUTENbHBIX [OKY-
MEHTOB, HaKOHEeL, BONPOCHI PUHAHCUPO-
BaHMA M KOHOMMWKHM MHIKEHEepHo-reofe-
3uyeckux pabor.

34ech nepeuncneHbl NUWbL HEKOTO-
pble, HaMbonee BaMHblE, C Hawed ToOu-
KW 3PEHMS, HanpasneHWs Hay4HO-MC-
cneposaTensckoii pabotel B obnactu
MHIKEHEPHOM reopesun. Xopowas op-
raHusauus HayyHoM paboTel, MOCTOSH-
Hasl CBA3b C  MPOM3BOACTBEHHLIMM
nPeAnpUATUSIMK, HECOMHEHHO, BbIABHU-
HYT ellle MHOrO APYrMx He MeHee aK-
TyanbHbIX HanpasneHud. U, KoHeuHo,
neiTnMBas HayuHas pabota B npouecce
Hay4HOro MOMCKa MOMET MNPHBEeCTH K
HeoXuAaHHbIM  oBobuieHnsimM, cosep-
LWEeHHO HOBbLIM Hay4YHbIM 33jadYam W
npobnemam.

Bce 310 Byaer cnocobcraosate crTa-
HOBNIEHUIO WHIKEHEPHOM Treofe3uu Kak
cepbe3HONd  Hay4YHO-MPOM3BOACTBEHHOMN
OTPacnu, B KOTOPOM AOMKHLI paccmat-
pYBaTLCS HEe TOMLKO MPUEMbl Freomesu-
ueckux paboT B pPasNMUHBIX OTpacnax
HapOAHOro X035MCTBa, HO M pa3pabaTbi-
BaTbCA MHOTME aKTyaNbHble TEeopeTH-
Heckue BOMPOCHI.

MCbMA

Doporxe ppy3bs!

B 1969 r. Bo BTOPOM HOMepe XypHa-
na «3emns u BcenenHas» pegakuus o6-
patunace K MobuTENnsM acTpPOHOMMU C
npocsboii coobuiate o csoeit pabore.
BeposTHO, 3Ta Npocbba OTHOCHTCA He
TONBKO K COBETCKMM uuTatensm. Mo,
unetbl AcTpoHOMMWueckoi obcepsato-
pun AKaAEMMUECKOro acTPOHOMO-acT-
poHaBTHueckoro  kny6a 8 Capaeso
(FOrocnaeus) TOXe pPErynspHoO uuTaem
Ball XKypHan.

Ha Hawei obcepsatopuu ycraHosneH
caMopaenbHbIA Teneckon-pednexkTop
avametpom 17,5 cM u WwKoONbHLIA ped-
pakTop ¢ AMametpom obbekTuBa 8 cMm,
usrotosnenHuii B Coserckom Coroze.
C 3TMM Teneckonom Mol oTtorpadpupy-
em pasnuuHbie HebecHble Tena u sene-
HUS.

PERAKLMIO

Canodesvnriii Teaeckon-pefaekrop duamerpom 17,5 cm
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nonb3ys MMKPOMETPEHHBIX KoY no
NPAMOMY BOCXOMfAEHHto. Tam, e Y Te-
neckona Haxo[MTCA NpPOTMBOBEC, YCTa-
HOBNEH MNapannenbHo FNasHOMY He-
6onbloit Teneckon, Ha KOTOPOM yKpen-
neH 3epKanbHbi annapar «3eHuT-3Mon.
BuibpaHHbLIt OBBLEKT Mbl IOBMM Ha KpecT
HuTel B none 3peHus Gonblworo Te-
neckona. TuatensHoe ruAMpoBaHHe no-
3BOASET MONy4aTh HEMNOXME CHUMKM.

Heckonbko net Hasap ¢UHCKMA aKa-
Aemuk U. Baiicana nocetun Hawy 06-
cepBaTopuio M nNojapun Teneckon-ped-
nekrop gnametpom 30 cMm c hOKYCHBIM
paccrosHuem 2,05 m. YcTaHosuTe 3TOT
Teneckon mbl cobupaemcs Ha Tpebe-
BULE — NNOCKOropbe, PacrnonoMeHHOM
Ha HEKOTOPOM PAacCTORHMM OT Halero
ropopa. Korpa rteneckon 6yper CMOH-
TUPOBAH, OH CTaHeT OAHMM M3 Kpyn-
HeMwmx Ha BankaHax. Kpome toro, o6-
cepsatopus ckopo npuobperer Tene-
ckon-pedpaktop Lleiicca auamerpom
150 MM c OKYCHBIM paccTosHuem
2250 mm.

Mocbinaem Bam Heckonbko coTorpa-
¢ui, nonyueHHsix Hamu. Mui  xortenu
661 NepenucLIBaThCs C IOHbIMKM NioBuTe-
actpoHomun u3 Coserckoro

Beesdnoe cronaenue y u v IHepces. Qorozpadus noayuena 25 maz 1969 .

Mbl BOCTUFNM XOPOLIMX Pe3ynbTaTos  NAMM
8 ¢ororpachuposarmum JlyHsl, ConHua u  Cotosa.
BeHepsl. [nsa ¢otorpamposaHus 3TMX Appec Hawero kny6a: Orocnasus,

HebecHbIX Tesl Mbl  MCMonb3yeM 3ep-
KanbHbIA ¢potoannapar «3eHuT-3M», us3
KoTOoporo ypaneH obbeKkTMB, M BMECTO
Hero nocvasneHa Tpyba, ykpennsiowas
annapaTt Ha OKYNAPHOW YacTW Tenecko-
na.

HepgasHo MbI Hauanu cHuMaTh 3Be3-
Abl, 3Be3fHble CKOMMEHWUR M TYMaHHO-

Capaeso, yn. Turo, 44. Akapemuuyeckun

aCTPOHOMO-acTPOHABTUYECKHM kny6
(AAA-kny6).
Appec obcepBatopun:  Capaeso,

Mexmep-MNawe Cokonosuua, 2. Actpo-
HOMuueckan obcepaatopus AAA-knyba.

Muwure Ham, poporve coBseTcxue
npy3bs!

cTi, MNockonbKy HM HAa OQHOM M3 HALIMX
TENnecKonos HeT 4acoBOro MEXaHWU3IMa,
ruaupoBaTh NPUMXOAMTCA BPYUHYIO, MC-

Ilaanera Benepa. Chunok cdeaan
10 gespana 1969 e.

Myxamed MV M A HOBHYT
Munopad CTY IT A P
Murow M I XAHJIOBHYT

Yeaxkaembie uutarenu!

B uspavuax BUHUTU — PedepatusHom mypHane, Ikcnpecc-uHdopmauum, cboprurax
«Mtoru Hayku u TexHuku», CUrHanbHOM MHGOPMAaUUM M APYFMX — MOMeLLaloTCs pedeparsl,
aHHOTaumuu, o63opbl, Bubnuorpauueckme M NaTeHTHble OMNUCAHMS, OXBATbIBAIOWME MMPO-
BYIO NMTEPaTYpy MO eCTECTBEHHBIM M TEXHWMUYECKUM Haykam, uspatowytocs B 117 crpanax
Mupa Ha 65 ssbikax.

YUTAWTE, BbINMMUCBLIBAATE, UCNIONb3YHTE]

Pedepatushbie xypHanbl: «ACTPOHOMMS»,  «McCrefAOBaHHE KOCMMYECKOrO npo-
cTpaHcrBan, «feofie3ns u aspocbemkan, «Feodusukan.
Unpekcel «Cotosneuatu» cootserctsenHo: 71762-71765; 71824-71827; 71796-71799;
71392-71395.
~ 3akasbl MOXHO nocbinate no agpecy: r. Jliw6epuyb—10, Mockosckas o6n.,
Oktabpbekuit npocnekt, 403, MpoussoacrsenHo-usparensckuii kombunat BUHUTH, Oraen
pacnpocrtpaneHus. Ten. 171-90-10 po6. 26-29. )
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d. M. TOXIMA3HAH
randudam

Pdusuro-mamemamurecCEuUx
HAYE

BCEMMUPHBIA OEMM®EP

HenosTopumbiit 0bnuK Hawel nnaHe-
Tbl CO3[AETC NPOLEeCCaMH, MPOMCXO-
OAWMMM B Tpex MOABMXHLIX oBonou-
kax 3emnu — atmoctepe, rugpocdepe
n 6uocepe. CNOKHBIMU NYTSIMKM 3HEP-
rua ConHua nepepaeTtcs 3TUM CPeAaaM,
M oaHO M3 Haubonee BaXHbIX 3BEHbEB
B Lenu ee NpespaLlleHuHii MPOXOAHT ye-
pe3 efuHYIO BOAHYIO CUCTEMY HA 3eM-
HOM noBepxHOCTU — MMpPOBOK  OKeaH.
OxeaH HeTepnumM K mobbiM BO3MyLLe-
HUAM — 1 6onbwuM, M mansim. Ero He-
MeANneHHas peakuus — Noracutb Mx ¢
MOMOLULIO  KBHYTPEHHUX»  ABMIKEHWH.
Moryune BeTpbl yracaroT Ha OKEeaHCKMX
npoCTOpax, yBs3HYs B LUTOPMOBLIX BON-
Hax. ManuwHee Tenno atmocdepsl «pac-
TBOpsieTcA» M3BLITOUHBIM MCNapeHuem
M nepemelunMBaHMeM BOA B OKeaHe. [a-
e CcTpallHble OAWHOYHbIE BOJHbI —
UyHamMM, BO3HMKAlOWMe B pe3ylibTaTe
NOABOAHbLIX TONUKOB, CPAaBHUTENbHO BbI-
CTPO racATCA BHYTPEHHMM TPEHHEM,

Oco6eHHO OTHYETNIMBO «YCMOKOMTENb-
Has» (YHKUMA OKeaHa npossnsercs B
KPyroBopoTe Tenna Ha 3eMHOM Lape.
O6napas rpomMafHoN TennoeMKoCTbIo,
OKeaH HarpeBaeTcss HAMHOro MepaneH-
Hee cylwwM, HO cnocobeH yAepuBaTb
TENno AnuMTenbHOe BPEMS M OTAaBaTh
ero nocreneHHo. B paioHax, kKyga npo-
CcTMpaeTcs BNAXKHOe AbixaHME OKeaHa,
KNMMAT MSArok M npusateH. [lpumepHo
Takoe >Ke yCrnoKausatoliee BIUSHME, HO
B HECKONbKO MHOW ¢hopme, OKasbisaeT

2 3emaa u BcenenHasa, Nv 5—70 r.

Orearn 6 OsudrHceHUU

Bor Mope npoceinaercs meuach,
M3 rHeBHOW rny6MHBI POXKAAIOTCH MOTOKM.

Pynb MHOIO M36paHHBIN, 4TO 3HAYMT OH celvac!
Yro maura cTposHas! Yro Mol Kopabnb WMPOKMH]

OKeaH Ha KpPYroBOpOT BOAbI 8 MPHPO-
ne. bnaropaps ucnapeHuio ¢ BOAHOM
NOBEPXHOCTM B HU3KMX M YMEPEHHbIX
WwupoTax B aTMmoctepe cO3[AETCH M3-
6bITOK BRarK, 3a c4eT KOTOPOro nonon-
HAIOTCA BOAON peKu, 03epa, NeAHUKM.

MupoBoi okeaH BLICTYNAET KaK MHep-
LUMOHHAs cpefa NpM BO3AENHCTBUM HA OC-
HOBHOM npouecc 6uoctepbl — npo-
uecc obpa3oBaHuUs HOBbLIX BMAOB pacre-
HuA M muBOTHBIX. OKeaH cHuUcxopuTe-
neH K CBOMM obBMuTaTensm: ORHOPOA-
Hble YCNOBMS B OKEAHCKOW Tonle M
HU3KMe TemnepaTypbl He cnocobcTay-
10T ux oT6opy M 3BOMIOLMKM, COXpaHfs
sumsble penuktsl. OueBMAHO NosToMmy B
HeM HacuuTbisaloT Tonbko 20% Bcex
BUOOB KMBOTHBIX M PACTEHMIA.

Ho okean He mor 6bi BbICTYNUTL BCE-
MHpHLIM gemndepom, He obnagai OH
OAHUM W3 Hanbonee BaXKHLIX ABMIKEHWUH
Ha 3emne — OKEAHCKMMM TEUEHUAMM.

HE3PMMOE BEJIMUYME

OkeaHckue TEUEHUS — MOUCTHHE
rpaHaMosHoe sieneHue npupoasl. Or-
POMHbIE Macchl BOAbI NMOCTOSHHO Nepe-
HOCATCS Ha MHOrMe ThICAUM KMAOMET-
poe. Ho 310 He ynpsiMoe NOCTOAHCTBO
peuHbIX NMOTOKOB: OKEAHCKWE TeveHusA
MOryT pacwupstbcs M ocnabesatb, me-
«pycno» M NOBOPAUMBATL BCAATH.
Mono6HO BOASAHON OTOMUTENLHOM CH-
cTeMe, Tennble TeUYeHUs B  3aNajHbIX
4acTAX OKeaHOB HanpasAslOTCs K No-
niocam, oborpesasi BEICOKME LUMPOTHI

HATb

(4. Todwreitn «Cpeaun BanyHOB»)

3eMnu, a Ha BOCTOKe BO3BPALLAEIOTCA
K 3kBaTtopy oxnaxaeHHbiMu. Ckonbko
BOAHBLIX MAacc 3aHATO B 3TOM [BMXMe-
Hum?! Opuu Tonbko lonbdcTpuM nepe-
Hoeut B 50—70 pas Gonblue BOAbI, Uem
sce peku 3emnu. OxeaHckue TeueHUN
mepneHHsl u rnyboku. Mx Henb3s pac-
CMOTPEeTb, @ MOXHO TONLKO MpeAcTa-
BMTb.

Korpa-uubyas Habniopatens u3s Koc-
MoOca «yBMAMT» OKEAHCKME TeUYEHMSA Ha
3KpaHe PafMaLMOHHOrO perucTparopa
Temneparypbl. Torga OH, HasepHo,
CPaBHUT CXEMy OKEaHCKMX TeueHH ¢
KPOBEHOCHOW CMCTEMOM  TMraHTCKOro
wusoro cyuiectsa. (Bcrnomuute «Cons-

puc» C. Jlema: B raybuHax kocmoca
noau  otkpbiiM  nnaHety Conspwc,
eAMHCTBEHHbIM obuTaTteneM KOTOPOWH

OKaszancs «MbIiCAsAWMHU» OKeaH.)

O pBMMEHMM BOA OKEaHa Mbi 3HAEM
HUUTOKHO MaNo MO CPABHEHMUIO € MH-
opMauHel O ABMIKEHUAX B atmocde-
pe. Jlerko NOHATL NPUUUHLI OTCTaBaHMA
OKEaHOoMIOrMU OT METEOPONOrkM.

Hewxenns B atmocdepe Mbl u3yua-
€M CO AHa NPO3pPayHoOro BO3AYLIHOrO
OKeaHa, HaxoAsCb Ha TBEpPAON nouse.
Jlio6oit nonnasok (wap-nunot, paauo-
30HA, MeTeo3Mel) MOXHO yBMAETb Ha
60MLWOM PACCTOSIHUM B COBPEMEHHBIH
TEeoAoNMUT, a Korga obbeKkT ucyesaer M3
MONA 3PEHUS, Mbl CLILMM ero pPaguo-
curHansl. OkeaHckue ABMIKEHMS NPUXO-
AMTCS MccnepoBaTh € kauvarowmxcs ([a-
we Ha skopel) nmoasmxHbIX nnatdopm
B MeCTax TPYAHbIX M HeyAoBHbIX AnA
Habnionenuin. Mopckas cpeaa Henpos-
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pauHa, M No3TOMy BM3yanbHble Habnio-
AeHus 3a rayBMHHBIMM NONNaBKamMu uc-
KmodeHbl. 3HaUMTENbHAA 3NEKTPONpPO-
BOAHOCTE MOPCKOM BOAbLI MELIaeT Ha-
6NIOflEHUSIM € 3NEKTPOKOHTEKTHBIMM
npubopamu. Jame 3Byk, pacnpoctpa-
HAACe B BoAe C GOALLION CKOPOCTLIO,
He MOXel 3aMeHWTb CBETOBONW M pa-
BMOCUTHanbl: €ro Ny4u MCKPUBASIIOTCS
M3-33 NepecnoeHHOCTM MOPCKOM BOpbI.
Bot nouemy Mmbl Tak Mmano 3Haem o
rny6UHHBIX TEUEHUSIX.

JancHeliwee TnpakTUYecKoe MCMNOb-
30BaHMe okeaHa HeMbicnumo 6es npo-
rpecca HU3MepUTENLHOM TeXHUKM.
B upeane csefieHus o TeueHusx okeaHa
[OMKHbl PErUCTPUPOBATECA Ha MHOIMX
rnybuHax ceTblo aBTOHOMHbIX BYMKOBBIX
CTaHUMI M nepepasatbca B 3up Ans
06paboTkM Ha CHETHO-peLlaloWmnX Yc-
Tporicteax. OffHaKO HMKAKas coBeplueH-
Has cnyxba HabniosleHuit He BLISBUT
npuuMH TeueHud. 3pAecb Ha NepBbId
nnaH BbICTyMNaeT TeopeTHHecKoe M3yue-
HME AMHAMMKM OKEAHCKUX TeueHMM.
Tonbko BbLISICHUB NpUPOAY SBNEHWH B
oKeaHe, WX MPUUMHHOCTE M MEXaHU3M
B3aMMOAENCTBUS C BHEWHWMM M BHYT-
PEHHUMM  ABMKYLIMMHK  (paKTOpaMM,
MOXHO Hay4MTbCS NPOrHO3MPOBaTh CAMK

seneHus. B 3tomM cuna teopuu.

MOJENb BE3 MATEPUANIA

Msyuatb ecTecTBeHHble  nNpoLecch!
MOMHO He TONbKO C MOMOLULLIO 3KCNe-
puMeHTanbHoM mopgenu (unm ycraHos-
ku). TeopeTuku uacTo CTPOSAT MoAenb
npouecca MbICNIEHHO, a ynpasnsolne
MM 38KOHbI 3aMuChbiBAlOT B BMAE ypas-
HeHuit. OkeaHcKMe TeuyeHUA MNOAUMHSA-
IOTCS 3aKOHaM ruapoguHamuku. Heko-
TOpble rMAPOAMHAMMUECKME MOAENH
NO3BONSIOT  MCCNEOBaTENto  LIMPOKO
BapbMpPOBaTL pPa3MepamMM oOKeaHa, pAa-
e cuntath ero HesbpexmHbim M Bes-
BOHHbIM.

Kakoit 6bITb ruapoOAMHAMMUUECKOMN
Mofenu — NPOCTOM MNM CNOMHOM, 3a-
BUCHUT OT nocTasfieHHoM 3apaum, O6bIu-
HO He M3BECTHbl Ba MONs: None cKopo-
CTM TEYEeHUs MU MoJsie NNOTHOCTH BOAbI,
a Tak)ke yposeHb okeaHa. (Hanomuum,
yTo nonem cuannpuo»‘i MNM BEKTOPHOM
BEJIMUMHLI Ha3bIBAIOT MEHsIoWeecs BO
BPeMeHH NPOoCTpaHCcTBEHHOe pacnpeje-
NleHHe 3TOW BEeNIMUMHBI  OTHOCHMTENLHO
HEKOTOpOi cucTeMbl oTcuyeta. Ecau no-
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ne crauMOHapHOE, TO OHO YXKe He 3aBMu-
CMT OT BPEMEHM, MEHSSACH MWL B MpPo-
cTpaHctee.) Ons onpepenenus ykasaH-
HbiX nonei Mo M3BECTHbIM BHELWHUM

cdaktopam (BeTpy, notokam  Tenna
M T. A.) COCTaBAAIOT CTONLKO YypaBsHe-
HMM, CKONbKO HEM3BECTHLIX B 3ajaue.
Bce ypaBHeHMA TMAPOAMHAMMKW OCHO-
BbIBAIOTCA Ha oBWmx 3aKoHax (HU3MKK:
3aKOHe COXPaHeHMsi KoNMuyecTsa [ABU-
HEHMs, 3aKOHE COXPaHEHMsi Macchl M
apyrux. [lonydeHHole B AuddepeH-
LManbHOM (pOpMe, 3TH ypaBHeHus Tpe-
6yloT 3a4aHMs rPAaHUUHBIX YCNOBMIA Ha
Kpasx uaydaemoi obnactu okeaHa. He-
KOTOpble FPaHMUYHbIE YCNOBUA cnepyioT
M3 OUYEBMAHLIX MCTMH, Hanpumep: BoAa
He npoTeKaeT cKBO3b rpyHT. [pyrue
He B MONHOM Mepe OTBEYAaloT AeHCTBU-
TENBHOCTH M MPHMHUMaOTCR Ans yaober-
Ba pacuera, HaNPMMep: TeuyeHWe Ha [He
ucuesaer.

«3anmcas» NPoOLECC ABUMEHWS B BM-
A€ YPaBHEHWH M TPaHMUHLIX YCNOBMH,

Mbl CBOAMM rMAPOAMHAMMYECKYIO 3afa-
uy k Mmarematudeckod. Ecnu  mogens
OBMXKEHMS He MPOTUBOPEUMT 3aKOHaM
¢uankyn, 3apaua, Kasanocb Obl, NPHH-
uunuanbHo peuwaertcs. OfHAKO MMEHHO
martemaTMueckMe TPYAHOCTH,  CBA3AH-
Hble C MHTErpUPOBAHUEM CIIOMHBIX AUD-
(pepeHUManbHLIX YPaBHEHMH, cTanu npe-
NATCTBUEM Ha NYTH TEOPMU  TeUEHMM.
Mocne Toro Kak OKeaHONOrM MOWAM Ha
HEKOTOPbLIH KOMNPOMUCC ¢  hM3MKOH
SBNEHMUs, UM YAanocb NONyuMTL pelue-
HWe 33/la4 TEOPHMM OKEaHWUYEeCKOH UMp-
Kynsauun nuwb Ans  BacceiiHos (kpyr-
NblX, MPSMOYronbHbIX, TPEyrofbHbiIX),
OYeHb JaneKux Mo Hhopme OT peanbHbIX
okeaHos, lNpuuem pacnpepeneHue ser-
pa Haj OKeaHOm MCCNeAoBaTeNbL TOXe
CTapaeTcs MOAYMHMTL CaMbiM  MPOCTBIM
3aKOHaM.

BuicTpopeiicTeylowas  sbiuMcanTeNb-
Has TexHuKa MO3BONSET yxme Tenepb
pewarts 3agauM AMHAMWKKM BOA C yue-
TOM peanbHbIX O4YepTaHuii penseda



Byreiiounas nowra. Apeenetwull, HO He ucuephasuwuil cebsa merod uayue-
Hus TeueHUl

nAHa M KoHurypaumm Geperos. Ho Hay-
Ka O TeueHMUsXx CYMeeT «AopacTu» Ao
NporHosa, ecnM Ham YyRacTcs cyuiecr-
BEHHO YNYyulIMTE MOAENs  ABMIKEHMA
okeaHuueckux soa. CoBpemeHHbie 3Ha-
HMS O Nepeaaue 3Hepruu 8 rny6L okea-
Ha fBHO HeAOCTaTOYHbLI ANA nocTpoe-
HMS Takoi mopenu, a oboraTMTb 3TH
3HaHMA Henb3a 6e3 nporpecca u3Mme-
PUTENLHOM TEXHWUKM., DTOT KPyr, No-BM-
OMMOMY, He ycreeT 3aMKHYTbCA: HOBblIE
kopabnu, nogsofHbIe annapatbl M Npu-
6opbLl  BOCTaBAT CBeAEHMA, KOTOpble
npeBpaTAT TEOpeTHUECKHEe CXeMbl B Me-
ToAblI NPOrHo3a.

TENNO UK BETEP?

FpOMagHbl OKeaHCKMe KPYrosBOpPOThI
pasmepamu ¢ nonosuHy oxeaHal Co
WKONLHOM CKAMbM Mbl 3HaeM, HTO ABM-
HEHUsl B aTMoctepe MNMOpPOXAEHLl pas-
HULEH Temnepatyp PasnAMuHbIX y4yacT-

kos nnaHetbl. Kasanock 6bl, M OKeaH-
CKYIO LMPKYNALMIO MOXHO OBBACHMTL
31O e npuuuHoi. Ho, B oTnuuue ot
aTMocdepsbl, OKeaH NMporpesaeTcs csep-
Xy W He odeHb rnyboko. [la u moxer
nu Takoe tenno Bo3Bbyauts ctonb 6onb-
wue pemxenns? Hap okeaHom pencrey-
et u gpyras cuna — setep. Ho kak rny-
60KO NpoOHWKaeT sHeprus Betpal Mo-
et nu BeTep, oBLIYHO He OueHb CTa-
6unLHLIN, BO36YAMTL M3BECTHble Ham
TeueHus?

Bonpoc O TOM, KaKasi M3 OMMUCaHHbIX
npuuun npeobnapaet, gonro 6bin npea-
MEeTOM AMCKYCCHW B OKeaHonoruu, Yro-
6Ll pate oBOCHOBaHHLIA OTBET, Heob-
XOBMMO PAacCMOTPETb MEXaHM3M BO3-
[EeNCTBUS BHELWHUX (PaKTOPOB Ha OKeaH
W npoueccsl B HeM Bo3HuKatowme. Ho
npexpae HaMm npupaeTcs ckasatb He-
CKONLKO CNOB O rpajMeHTax T. e
BEKTOpax, xXapakTepusyio-
WHMX CKOPOCTb M Hanpasne-

Hue Hanbonee BuicTporo us-
MeHEeHMs BeNMUYMHLL. 3Has rpa-
AMEHTbl MCCIeAyeMOoro nons, Mbl MoO-
KeM CyAuTb O TOM, Kak panee noiper
fnpoluecc ero pa3BUTMS M Kakue cylue-
CTBYIOT TEHAEHUMM MAM CUNbl, CTPEMS-
wMecs NMKBMAMPOBATL BO3HMKLIEe He-
ofiHOpoAHOEe pacnpeaeneHne BeNuUMHbI,

B panbHeiMwem Hac 6onbwe Bcero
6yner uHTepecosaTb rpagueHT gasne-
Hus. [Npupopa aToro rpapmeHTta M ero
BO3AEMCTBME Ha AMHAaMMU4YecKue npouec-
Cbl Pa3fIMyHLlI B PasHbiX HanpasfieHUAX.
Mo BepTHKanu rpaAMeHT AaBneHUs Ha-
npasieH BBEPX M YPaBHOBELUMBAET CHNY
TsxectM. Takoe cTaTMyeckoe pasHoBe-
cue cobniofaeTcs cTPoro TOALKO B NO-
Kosiwemcn oKeaHe. Pacuetbl nokasanmu,
4YTO BCEe JpYyrMe BepTHUKaNbHbIE KOM-
MOHEHTL! CHMJ, BO3HMUKAIOWME B ABHIKY-
wekcs cpefle, OKa3bLIBAIOTCA HECOU3-
MEPUMO ManbiMu MO CPABHEHHUIO C CH-
now Ttskectu. Botr noudemy BepTukans-
Hble YCKOPEHMSt M CKOPOCTH B OTKPbI-
TOM OKeaHe OuyeHb Mansbl. Jluwe B Npo-
nusax, 3anueax, (pMOpPAax M 3CTyapusax
MHEPUMOHHbIE CUMbl, COMYTCTBYHOUUE
NPUAMBHBIM BOMHAM MAM LYYHAMM, MO-
ryT HapylWMWTb CTaTMYECKOe paBHOBECHe
M obpa3oBaTb BepTHKaNbHble TOTOKM,
cnocobHble yHect Brnybn BCe nna-
satowiee. (O cTpallHbIX MOTOKax 3HanM
ewe fApeBHue rpexku. BcnomHum rome-
posckux Cuunny u Xapubpy, Ttonus-
wux kopabnu.)

Ecnu no septukanu rpagueHt pasne-
HMSi CYLLECTBEHHO YpaBHOBeELIUBAETCS
CMNOA TsXecTM M B oBpazoBaHWMM ABK-
JKeHWH NPUHATL yuacTUs He MOXKeT, TO
B FOPU3OHTANLHBLIX MNOCKOCTAX Yy Hero
«pa3BA3aHbl  PYKU»: CUNA  TXKECTH
3peck He peicteyeT. [OpM3OHTanbHLIN
rpagMeHT [aBNEHMA BO3HMKAET NpM He-
OfHOPOAHOM pacnpefeneHun MNOTHO-
CTW No ropusoHTanu. PaznuuHsle yuacr-
KM OKeaHa MpOrpeBaloTcsi HEO[WMHAKO-
BO; OYeHbL HepaBHOMEPHO pacnpepens-
I0OTCA OCafKM, McnapeHue, CTOK peK,
30Hbl 06pa3osaHua U TasHMA nbaa. Bor
3a cyer yero (He 6e3 nomowm Bsertpa)
TeMmnepartypa M CONEeHOCTh, M KaK cneg-
CTBUE — NNOTHOCTL BOALI U3MEHSAIOTCS,
a ypoBeHb OKeaHa OTK/IOHSeTcs OoT no-
noxenus nokos. Takum obpasom, asa
oAuHakoBbix ctonba BOALI Haf OAHON U
TOM e TFOPM3OHTANbLHON  NNOWLaAKON,
MMes Pa3HLIi Bec, OKa3LIBAlOT Ha Hee
pasHoe pasneHue. DTU Pa3nuuUa cTpe-
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MUTCS YHWUTOMMTL FOPMU3OHTANB-
HbIM TrPafMEeHT faBNeHUSs.

Ecnm HeopuHakoBble YKNOHBI YPOBHSA
# HEPaBHOMEPHOCTL MNOTHOCTH B OKea-
He MOAAEPIKMBAIOTCS  CTALMOHAPHBIMK
fipoueccamu, TO rPaAUEHT paBREHUs
AOMKEH YPABHOBELUMBATLCA CTONb e
cTabunbHBIMM CMNaMK, MHave ABMIKEHME
soabl Byper Bce BpeMs YCKOPSATbCS.
Tak percreosate moryTt cuna Kopuonu-
ca M BHytpeHHee Tpehue. Kak 6yper
8MAHO M3 fanbHelllero, BHyTPeHHee
TpEeHHEe CyU|eCTBEHHO Mlb B HEKOTO-
pbix cnosx okeaHa. MosToMy B nepsom
npubnMIKEHNMH MOXHO cuuTaTh, YTO rpa-
AMEHT [aBNeHUs ypaBHOBELWIMBAETCA
Tonsko cunon Kopuonuca,

PaccMoTpuM cxeMy B3aumopencrsms
3TMX ABYX cun B pa3sutuu. HeoaHopoa-
HOCTU NOns MNOTHOCTH MPHUBOAAT K TO-
My, UYTO ypOBEHb MOPS M U3 OMHUKH M-
yeckuMe nosepxHocTu (nosepx-
HOCTW PABHOM MIOTHOCTH) HAKMOHSIOTCA
110 OTHOWEHHUIO K ropu3oHTy. IpaaueHT
Aasnexus, obycnosneHHslt B6AM3M no-
B8EPXHOCTH YKNOHOM yposHs (Gi), ¢ ray-
6uHONM MeHsieT 3Hak: ero nobexpaer
fPaAMeHT AaBneHus, BbI3BaHHbLIAN HeoA-
HopogHocTamu nnotHoctn (Gy). Peayne-
Tupytowan cuna (G) ysnekaer soay B
CTOPOHY MeHblIero pAasneHus. A cuna
Hopuonuca  nosopauusaer  TeueHue
snpaso. Ecnu npouecc ycraHosurcs, cu-
na Kopuonuca B TouHoCTH ypasHOBECHT
PEe3yNbTUPYIOWMI FPAAUEHT [ABNEHMUS.
fMlpu a3TOM BEeKTOp TEUeHUs HA
secexrnybunaxb6ypaetrHanpas-
neH BNPAaBo nNoj NPAMBIM yr-
NOM K pe3ynbTUpylOWEMY
rpagMeHnTy.

Takoe gBuKEeHME BOA, NPU KOTOPOM
cuna Kopuonuca u rpasueHT pasneHmus
ypaBHOBELUEHbl, Ha3bIBAlOT F€0CTp O-
duyueckumMm, a banaHc cun sanucsisa-
10T ypaBHEHUEM:

G = pofV,

rae V — ckopocth TeueHus, G — ropm-
30HTaNbLHLIA FPAAMEHT [aBNEHUR, P —
nnotHocTs BoAbl, f — napamerp Kopwuo-
NKca, PaBHbIA NPOM3BEAEHMIO YABOEH-
HOrO CHMHYCa LUMPOTLI MECTa Ha Yrinosyio
cKkopocTh BpaweHus 3emnu. Uamepen-
Hble TeMnepaTypa M CONEeHOCTb OKEeaHM-
4YecKMx BOJ, MO3BONAIOT ONpeAenuTh C

Habawdenus ¢ nomowysro mopckoii eepryuru



[OCTAaTOYHON TOUYHOCTBIO FPafMEHT Aas-
neHms, a 3aTeM — No opMyne paccuu-
TaTb CKOPOCTb TeueHuA. Takod pacyer
snepsbie npopenan B. Fennang-FaHcex
8 1903 r. C Tex nop nposefeHbl Macco-
Bble pacyeTbl - reocTpoUuecKkux Teue-
HMM AN MHOTMX OKEaHOB M MOpeEeM.
Utak, okeaHonorn Hayuunucb, M3Me-
pAs TeMnepatypy M CONIEHOCTb MOp-
CKOM BOABLl, ONpPeAensTb CKOPOCTb
OKeaHWUYeCcKOro TeueHus. 3atemM NoOsBu-
nocb usobpaxeHue reocTpPoUUECKOro
CKOPOCTHOrO fons Ha Kapre. D70 yAa-
noce H. H. 3y6osy, kotopsuii npegno-
MM BMECTO [laBNEHMA PACCYMTLIBATHL
ocobyio eanHuLy paboTbl— AU HAM U-
yueckylto BeicoTy. HaHoca Ha ypo-
BEHHblE TMOBEPXHOCTM AMHAMMHYECKWe
BbICOTbI B Pa3HbIX TOYKAX OKeaHa, Mbl
nonyvyaem npeAacrasneHMe O CKOPOCT-
HOM Mofie Ha AaHHOM YpPOBHe.
OpfHako, BblUMCNAR FreocTpodHUUEcKyto
CKOPOCTb, NPUXOAMTCA MUPHUTBCR C He-
KOTOpPOi HeonpepeneHHocTbio. Beasb
3HaueHus abcontoTHeix reocTtpoduue-
CKUX CKOPOCTEHX MOXHO MOAYUUTL, NMLLL
oTcuMThIBas fJaBneHMe OT TaKoM no-
BEPXHOCTH, Ha KOTOPON rOPM3OHTanNb-
HbI4 FPafiIMEHT [@aBNEHMA PAaBEH HYNIO M,
cnepoBaTenbHO, TeueHWe OTCYTCTBYerT,
OueBMAHO, NOBEPXHOCTb HYNEBOH CKO-
poctn («Hynesas NMOBEPXHOCTb») NPOM-
AeT yepes TOYKM, B KOTOPbLIX pPAaBHbI
mexgy coboit rpagveHT, BbI3BaHHBIA Yke
NOHOM YPOBHS, M rpaaueHt, obycnos-
NeHHbIH HeOAHOPOAHOCTAMM MIIOTHOCTH.
Ho noctpouth «Hynesyio NMosepxHOCTb»
B KaXAOM KOHKPETHOM cilyuae Henerko.
MostoMy ©06LIuHO  reocTpoduueckum
pacuetaM npepguecTByer MOUCK «Hyne-
BOM MOBEPXHOCTH», & 3TO YyXKe camo-
croaTenbHas 3ajada OKeaHONOruu.
CospemeHHoOe npepcrtasneHue o6 ob-
wei UMPKYNAUMM OKEAHOB CO3AAHO Ha
OCHOBaHMM reoCTPOdHUECKHX pPacuyeTos
TeueHni. Mpambie M3MepeHUs TeueHui
B MOPE NOKa3anu, YTo C HEKOTOPOW Fay-
6UHBI reocTpoHUecKUi peXmMM XapaK-
TepeH Ans 6&nbwel uvactTv Muposoro
okeaHa. Ho HecmoTtps Ha To, uTO reo-

AeTonommble CTANYUL, KOTODPBIE MO2YT PaboTars
¢ mope Oauresvnoe epems. Bykeoneuwararwouas
6epTYULKA 3ANUCLLEAET HANPABAEHUE U CKOPOCTD
TeueHul, paduousmepureav Teuenuli nepedaer
ungopmayur no paduo
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crpoq;uquKoe COOTHOLWEeHNe nosponser

BbIYUCIUTL CKOPOCTb TEYEHUs, OHO He
yKa3blBaeT Ha NEpPBONPHUYMHBI TEUEHMH,
Bonpoc, nocrasneHHbIH B Hauane Ha-
cToslllero pasfiena, MOXHO 3ajaTbh Te-
nepb HECKONbKO MHaue: Kakas MpUuu-
Ha — TEMno MnM BeTep — sBAseTCs Oc-
HOBHOM NpPM CO3[1aHUU FreoCcTPOdHUUECKO-
ro pexuma? OTseT Ha 3TOT BOMpPOC fAaet
TEOPMUA OKeaHM4ECKUX TeueHHH. [lepBbie
dusmnyeckn oBocHOBaHHbIE pazpaboTku
TEOpPMM HauyaTtbl B KOHUE MPOLLIOro CTo-
netus. MepsoHauanbHbie MPUMUTHBHLIE
TeopeTHYecKUe MOAENM YCNOMKHANMUCH
Nno Mepe TOro, Kak CTaHOBMNMUCbL W3BECT-
HbIMK HoOBble (pakTbl 06 OkeaHe U co-

BEPLUEHCTBOBANOCL MNpefCcTaBieHne o
csovicteax TypbyneHTHOro pABsMIKeHMs
HUOKOCTH.

MonsiTaemcsi, npusnexass HeKoTopble
oKeaHorpaguyeckue Mofenu ABUKEHHS,
OBBACHUTL, KaK BO3HMKAeT OKeaHWue-
ckas uupkynauus. [pu stom 6Gyaem
paccmatpusate B HauBonee npocThix
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Onpedesenue nogepzrocThblr Teuenul ¢ 603dyzxa. PoTozpadu-
pys Opeliyrowyue nareTsvl ¢ KPACUTELEM, LE2KO NOAYHUTHL CLe-

MY TeueHUl

CXEMax BAMSHME KAXKAOro MOCTOSHHO
AelicTayloliero akropa: McrnapeHus u
OCaAKOB, PA3HOCTH TEMMepaTyp M BeTpa.

PA3HOCTb TEMMEPATYP U OKEAHM-
YECKAA UMPKYIIALMUA

Mpeanonoxxum AN NPOCTOThI, 4TO
ABMIKEHME MPOUCXOAMT B OAHOPOAHOM
Mo NNOTHOCTH OKeaHe. Takoe ABMIKEHME,
cTporo rosops, Moer Bo3bymparbcs
TONLKO BETPOM: HEPABHOMEPHOCTL TEM-
nepaTtyp npMBefeT K U3MEHEHHSIM NNoT-
HoctH. PasHocTs o6beMOB OcCaakoB M
ucrapeHus He MoBAMsieT Ha pacnpege-
neHue NNOTHOCTM B TOM cnydae, ecnu
okeaH 6yper... NpecHbIM.

OpaHa M3 MepBbix TEOPETUUECKMX MO-
penei  okeaHa— mogens [.  Xada
(1897 r.), ynyuwennas Ox. Fonsac6poy
(1933 r.),— kak pa3s 1 ocHoBaHa Ha AaH-
HOM MpPefnoioXKEHHUH: B MPECHOM OKea-
He, NOKpblBalOLLeM 3eMIio CRNOWHbLIM
cnoem MOCTOSIHHON rny6uHbl, TedeHus
B036YyMAAIOTCA OCafAKaAMM U MCNApPEHH-
eM. YpoBeHHas NOBEPXHOCTb OTKMOHA-
eTcs OT NOBEPXHOCTH FEOUA], U B TONLLe
OKeaHa BO3HMKAET YXe 3HAKOMbIA Ham
rpagueHt Gj, KOTOpPbLI# MOAAepIKUBAET
reoctpodmyeckoe TeueHne. XoTa LMp-
Kynsuusi OKEaHUUECKMX BOA, ONMUChIBaE-
masa mopensamu Xaga u lonsacbpoy,
Aaneka oT PeanbHOCTH, 3T MOZenu ace
e MPUMEHSIOT ANs obbsAcHEeHUs mexa-
HU3Ma UMPKYNsaumMM Ha Gonblimx rny6u-
Hax, rae HabnoOAAeTCs NOUTH OAMHAKO-



sas nnotHoctb BoA. . Ctommen (1957 r.)
fiepBbLIM MOKAa3asn, YToO ecnu B «ucnapu-
TenbHO-OCafKOBYIO» Mogens Xada —
Tonbacbpoy BBECTM MepHAMOHanbHbie
rpanuubl (Bepera) M 3aaaTh cnoxHoe
rnone OCafKoOB M MCMapeHMs, TO Ha pac-
CUMTAHHBIX CXEMAaX MOXHO Pa3NMUMUTh
Aaxe lonsdcrpum! 3Hauut, okeaHckue
TeyeHuss MoryT Bo3bBympAaThCs BepTH-
KaNbHbIMM ABMXKEHMAMM: BEAb OCAAKM
MOIKHO OTOMAECTBUTHL C MepemelleHneM
BAONL OTBECA BHM3, a MCMapeHue —
ssepx. OfHAKO BbIUMCNEHHbIE CKOPOCTH
‘OKa3anucb MHOro MeHblie HabntoaeH-
HbIX! OCAAKM M MCMApEeHWE — O4eHb YK
cnabocunbHbId ABMKYLMA (akTop. 3Ha-
uut, B npupofe ects Gonee MouHble
MUCTOYHWUKM BEPTMKANbHbIX TOKOB, M, Kak
yBMAMM panee, ux o6HapyMumu.

PasHocTs Temnepatyp MexAay Bbico-
KUMM M HU3KMMH LWIMPOTAMH, AeHCTBYS B
«OAMHOYKY», TOXe He co3gaer Habnio-
AaeMbix B Npupoge TeueHuit. Ho smecte
M  OCafKM — WUCMapeHWe, M pPa3HOCTb
Temnepatyp Moryt Bo3byauts Mmepu-
AMOHANLHYIO  LMPKYAALMIO, KOTOpas
hopMHUpyeT BepTMKaNbHOe paccnoeHue
804 (BEPTUKaNbHYIO CTPYKTYPY MNOTHO-
ctn). Kak 1o npepcrasutb? B HM3KkMX
wupoTtax Gnarogaps McnapeHuio U co-
NeBOM KOHBEKLMU CNOU BOAbl PE3KO Pas-
NUYAOTCSl MO MNOTHOCTH, a Y MONIOCOB.,
rAe KOHBEKUMS M NnepemeliMBaHue BO3-
HWMKAIOT B pesynbTare OXnaXAeHus, BO-
Abl CTAHOBATCA OAHOPOAHLIMM MOUTH OO
AHa. BepTukanbHble MOTOKM CBA3aHLI C
MEANEeHHbIMM [ABMIKEHMAMM BAONb Me-
puauaHos. XonogHsle BOAbLI Hanpasns-
10TCs K 3KBaTOpy B rANyBWHHBIX cROSX,
TorAaa Kak MOTOK Tennbix BOA MAET K
rnonmocamM B6nusu nosepxHoctu. Bes ata
HETOPONAMBAs UMPKYNAAUMS, NPOAOMKa-
oWasncs  AECATUIETUAMM,  (CTPOMT»
penbed M3OMMKHUYECKMUX MOBEPXHOCTEH
BAONbL MepupaMaHa. A kak e ob6bsc-
HUTb HEPABHOMEPHOCTH MONA MAOTHO-
CTW BAONbL KPYroB LUMPOTHl, T. €, YeM
OBBACHUTL reoCTPOUUECKMI  PEMUM
OoKeaHMuyeckux Kpyrosopotos? 3aech Ha
foMOLL MPUXOAUT BeTep.

O TEYEHUAX, OBUMHKMMBIX BETPOM

BeTep He Tak y» Kanpu3eH, Kak 3TO
npuHsaTo cumTate. Hap okeaHom ectb
PaioHbLl, rae cCUCTEMaTMUECKM MNOBTOPS-
10TCS WTUAM MNM BETPLI OJHOrO W TOTO

ske  HanpaeneHus  (3kBaTopmanbHas
WTMNEBas NONOC], 30HLI MaccaTos M 3a-
napgHeix setpos), He spasasice B npu-
UWHBI TAaKOro NocTosiHCTBA (OHO ABRsET-
cs cneacTeueM oblied UMPKYNsAUWUM aT-
Mocdepsl), PaCCMOTPUM MEXaHW3M Me-
penauu sHepruu BETPa MOPCKUM Teue-
HUSIM M, Tpexpje BCero, BHYTPeHHee
TypbyneHTHOE TpEHMe.

Ecnu ¢ NOMOLLBIO  UYYBCTBUTENbHBIX
[AaTUMKOB 3aperucTpuposaTh Temmnepa-

B nedanerom 6ydywem ceedenus o6 okeane

TYPY, CONEHOCTb, CKOPOCTL M Hanpaene-
HMEe TEeUEeHMS B MOpe, TO OKa)eTcs, uTo
3TW XapaKTEPMUCTUKM He ocTaloTca no-
CTOSHHBIMM M HE MEHSIOTCA NHLb YNo-
PAAOHEHHO, 3aKOHOMEPHO, a MCMbIThI-
BAKOT ellle WM HeNnpasuNbHblE, XaoTHue-
CKWE M3MEHEHMS BO BPEMEHM M Npo-
ctpaHcTee. Tak oBHapymusaetcs ssne-
HWe, npucylee sceM cBo6oAHBIM NOTO-
kam Ha 3emne,— Typ6yneHtHocTb. Typ-
6yneHTHOE ABMIKEHUE BO3HMKAET BCNeA-

CTAHYT pPeSUCTPUPOBATLCS
604bUW0L CceTbI0 ABTOHOMHBLZ Oylikoewlxz cTanyul, nepedasarvcs no paduo
u obpabarviearvcs Ha CueTHO-pewalowur ycrpolcreax. Yixe paspabarsi-
8aiOTCA NPOEKTHL CTARYULL, KOTOpElEe 60UJYT 8 peeyLapHRYI0 cAYHOY COCTOAHUS
okeana
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Buaok-duazpamma uastocrpupyer zeocrpopuueckoe Teue-
nue. Ycaoeunvie obosnawenusn: F — cuaa Kopuoauca; G,
Gy, G;— 2paduenrv Oaeaenus; nn —caed «Hyae8oi
nogepznocruy; V — gexrop cropocru reuwenusn. Ha Oua-
epanme 8udno, rar cuaa Gy, 06yc.064eHHAs OTHAOHE-
Huem noeeprrocTu mops abed or zopusonTasvmoll nao-
ckoctu ab’c’d esaumodelicreyer ¢ zpaduenTom Oasaenus
G,, evlzeanmnblym nepecaoennocrvio 60d. Caou paswol
NAOTHOCTU OTAUYAIOTCA HA PUCYHKEE UHTEHCUBHOCTHIO OK-
packu. (C eaybumnoii naoThocTs 6o0spacraer.) Pesyavru-
pyowul epaduenr dassenus G = Gy + G, ypasnogewsu-
saerca cuaoii Kopuoauca F, Teuenue no eceii Toauje Has
npasaeno nod yeaom 90° k srum cuaan

CTBMe BHYTPEHHEN HeyCTOMUMBOCTU AO-
CTAaTOYHO KPYMHbIX NOTOKOB M BbIpaMa-
eTcsi B TOM, YTO OTAENbHbIE 3NEMEHThI
WUuAKOCTH cosepuiatoT BecnopsaouHbie
nepeMeLLeHUs MO CNOMXHBLIM TPAEKTOPH-
sM. B TaHue Buxpeli sHeprus BbicTpo
ABMIKYLLMXCA cnoes nepeHocutcs k 6o-
nee MepRNEHHbLIM — CKOPOCTU BLIPABHU-
BaloTcsi BO Bcem cnoe. Pacnapasce Ha
sce 6onee menkue BUXOPbKY, TYpByneHT-
Hble ABMXXEHMS B KOHUE KOHLOB pac-
CenBaloOT OCPEAHEHHYIO 3Hepruio Teye-
HMI M npespawaiotr ee 8 Tenno. IToT
npouecc M onpeaenseTr BHyTPeHHee
TypbyneHTHOe TpeHue B HMAKOCTH, WUAK
Typ6yneHTHylo BS3KOCTb,

Ocnabnenune BbiCTPbIX CTPYH MeANneH-
HBIMK MPOMCXOAMT AHANOrMYHO TOPMO-
KEHUIO ABYX COMPMKACAOWMXCA TBEP-
AbIX NNACTHH, ABMIKYLIMXCA C PAa3HOM
ckopocTbio. Tonbko 3feck obmeH Mac-
COi NPOMCXOAMT He B TOHKOM cnoe
B3aMMOMJEMCTBMA, a BO BCei ToOnle
WUAKOCTM.

DHeprus BeTpa, YBNEKAOLULEro 8 ABM-
JEHWEe TOBEPXHOCTHbIX CNOW OKeaHa,
nepepnaerca 8 rnyb, okeaHa cunamu
TypbyneHTHON  BS3KOCTH,  co3AaBas
Apeicoseie TedyeHus. Kak paneko s
TONWY BOAbI PACMPOCTPAHAETCH BAUS-
Hue setpal! Ha »ToT Bonpoc snepebie
oteetun B, Dkman 8 1905 r., paspabo-
Tas MOAENb YUCTOro BETPOBOro Apei-
¢a. OH paccmoTpen nepeHoc BOA B OA-

Baok-duaepanna deuacenus 600 coeaacho modeau Ikmana
(ro I. Crommeay): a — pacnpedesenue eexTopa TeueHul
¢ eaybunoil ¢ eepxrhem skmano8ckom caoe D (cnupaad
eéexrTopa Opeligoevix Teuwenuil); 6 — pacnpedeaenue Gek-
Topa Tewenull 6 npudonnom caoe Dy (obparnas cnupaas).
Ycaoenvie o60snauenus: wuporue uepHble CTPeAKU —
pacnpedesenue gerpa HaAd noBEPIHOCTLIO OKeAHA; KPUGBLLE
AUHUL CO CTPEAKAMU — U302UNCHL; WUPOKUE CUKUE CTpea-
KU nokasblealoT nepemeujerue 800 6 deprHem U HUICHEM
caonx Ixmana
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HopogHOM, 6e3bpexHoM M 6Ge3foHHOM
okeaHe. Hafi MOBEPXHOCTBIO TAKOTO OKe-
aHa ¢ MOCTOSIHHOM cMNOW pAyeT BeTep
oaHOro HanpasneHusi, a Ha BeckoHeu-
HOM rnybuHe yracaeT BcSKOe fBUIEHME.
B 37Ol MOAenM ypOBEHHAs MOBEPXHOCTb
ocTaeTcsi MNOCKOW W FOPM3OHTANbLHOrO
rpaaveHTa AaBneHMs B TONWe BOA He
sBo3HMkaeT, Cuna TpeHus BeTpa O no-
BEPXHOCT MOPsA Ha Bcex rnybuHax
ypasHosewmusaetcs cunoir Kopuonuca.

A Teuenusn? Mx BeKTOp Ha NOBEPXHO-
CTU OTKJIOHEH OT HanpasneHMus BeTpa Ha
45° snpaso (8 ceesepHOM nonywapum).
Fny6xe oH ewe bGonblwe nosopauusa-
€T BNPAaBO, OMMCHIBAET KOHLLOM CJIOXK-
HYIO Cnupans M MNOCTEMNEHHO YMeHbLua-
eTcs, AocTMras Ha HeKoTopom yposre D
/273 nepeoHauansHoi BenuuuHbl Ypo-
seHb D HasbiBaetcs rny6uHON Tpe-
HMW S, a BECb CNOM, OXBauyeHHbIN [pei-
pOBLIMM TEUEHUSAMU,—C NOEM DKM a-
H a, Pacuetsl nokasniBaloT, 4TO CNOM DK-
MaHa He npesbiwaer 200 M, a Bsech
CYMMapHbI nepeHoc B Hem (3kmaHoB-
CKWIA nepeHoc) HanpasneH BnpPaBso OT
BeKTopa BeTpa (Ana cesepHoro nony-
wapwusi). CrneumanbHole M3IMEPEHUR Te-
yeHuii Bpanu ot Geperos noaTsepAUnHM
Ccyw,ecTBoBaHMe cnos DKMaHa, HecmorT-
ps Ha TO, YTO CTaUMOHApPHbIX Apeido-
BbIX TeYeHWH B uucTOM Buae Habnio-
AaTb He YyA[aBanoch.

Meitasice npubnusuTL  OAHOPOAHYIO
mogenb DKMaHa K peanbHbIM YCnosM-
SIM, Mbl [OMKHbI CUUTATBCA C TEM, 4TO
nosepxHOCcTb oOKeaHa He GbiBaeT B cO-
CTOSIHMM MOKOS: y HaeeTpeHHoro 6e-
pera Bopa Hakannusaetcs (HaroH), y
noaserpeHHoro yxoaut (croH). Kpome
TOro, HepPaBHOMEpPHOCTb Mons BeTpa
MOMET MPMBECTH K BO3HWUKHOBEHMIO B
OKeaHe 30H, rje 3KMaHOBCKME MOTOKM
coipyrcs (30Ha KOHBepreHuun) unu pa-
3onpytes  (3oHa ausepreHumuu). Drtot
npouecc — AMBEPreHLMs 3KMaHOBCKOro
cnos — obycnosnusaeT BO3BbLILEHHOCTH
M BnaguHel B penbede MOBEPXHOCTH
OKeaHa M cooJBeTCTBylOLLEe pacnpepe-
NneHWe BEPTMKaNbHOM CKOPOCTM Ha HUM-
Hel rpatHmiue cnos DKMaHa: onyckaHue
HaA BO3BLILEHHOCTLIO M MOABLEM Haf
BrnaguHamu. Yknowsl csobopgHod no-
BEPXHOCTM CO3AAIOT rpajMeHThl fasiie-
HMS, KOTOpble HMxe cnos D okasbisa-
10TCSt €AMHCTBEHHOM MPUMUMHOMN TeUeHMs.
3meck rpafMeHT [aBneHus ypaBHOBe-
wusaetcs cunoit Kopuonuca u teueHue

BO BCEM TONULE HAaMpPaBNEHO BAOMb M30-
runc penbega NOBEPXHOCTM OKeaHa.
Jiuwe y AHa, rAe, Kak npepnonaraercs,
4acTMUbI BOAbI KNPUAMMAIOT® K FPYHTY,
ONATh CYW,EeCTBEHHbI cMnbl TypByneHT-
HOM BSI3KOCTW M BO3HMKAET TaK HasblBae-
MbI  MPMAOHHBIN «obpaTHbIA»  cnoM
SkmaHa TonwmHoi Di. Takas cTpoiiHas
KapTMHa FPAAMEHTHLIX TeuyeHui B rnybo-
KOM OAHOPOAHOM OKeaHe obnapaer of-
HMM CYLLECTBEHHbIM HEAOCTAaTKOM —OHA
He BMONHE COOTBETCTBYET nNpMUpoAe.
MpuAOHHBIA cnoi 3KMaHa, T. e, pe3Koe
ybbiBaHMe CKOPOCTEH TeueHWH Yy AH3,
obHapyxuBaeTcs KpaliHe peako M TO
nuwb B Hebonbwux MOpaX ¢ raybuHOMN
npumepHo 2D.

MoOXHO nM B pamKax OARHOPOAHOMN
Mopenu 3aTOPMO3UTb FPafMeHTHoe Te-
ueHue Hmxe cnos D He TpeHuem o aHo,
a apyrumu cunamu? Pewuts 3TOT BO-
npoc AOAro He yAasanoch Aaxe nocne
TOro, Kak DKMaH MPeAnoXun cesoko Teo-
puio rpaaMeHTHbIx TeueHuit (1923 r.).

U tonbko opuruHanbHasa uaes K, Poc-
cbu (1936 r.) npubnusuna pewenue
npobnemsr dkmaHa. Poccbu npegnosmn
YUYMTBIBATH pPaccesiHMe 3SHEPruM rpagu-
E@HTHOrO TEYEHMSi FOPHU3OHTANbLHLIMM
BUXpAMM. [lockonbKy ropu3oHTanbHas
Typ6yneHTHOCTL OlyTMMa nMwWws 86au3n
TBEpAblX rPaHuL, OKeaHa, 3Ta MAaes He
Mcuepnana noctasneHHONW nNpobnemsi,
Ho oxa npuBena k cosgaHuio HOBOro
MeTOAa UCCNeAOBaHMSA TeUEHHH — MeTo-
Aa NonHbIX Notokos. Pa3sutbiit Tpygamu
B. bBb. LllUrokmana, X. Csepgpyna,
I'. Ctommena, B. MaHka, B. M, KameHko-
BUYa M APYruX, 3TOT MeTOA MO3BOAMA
0BBACHUTL MHOrMe OcoBeHHOCTH oKea-
HMUECKOM LMPKYNSLMUM.

TEYEHUA B BAPOKJIMHHOM OKEAHE

Musnyeckn oBOCHOBaHHYIO  cxeMy
B3aMMOLENCTBUS NONEM NIOTHOCTH M Te-
yenuit npeanoxun M. C. Jlunedkun
(1955 r.) B cBoei BapoknuHHOM * Teo-
pum TeueHun. B 3Toit mopenu pao Haua-
Na ABMIKEHUA paccnoeHue BOAbLI NO BEp-
TMKaNu ye CO3[aHO OMMCaHHBLIMK pa-
Hee pacnpefeneHnem Tenna, ocagKkos M
ucnapeHus. 3aTeM Haf MNOBEPXHOCTLIO
oKkeaHa HauuHaer pabotats Betep, He-

* BapOKNMHHOCTL — TEPMMH,  XapaK-
TEPU3YIOWMHA  3aBUCMMOCTL  [laBNEHMS
OT TemnepaTyphl U CONEHOCTU MOPCKOM
BoAbl.

paBHOMepHBIM no naowaauM, MNpeanona-
raercs, uto Bo3byxAaemble MM ABMNKL -
HME M TOPM3OHTaNbHbIE [PAAMEHTbE
NAOTHOCTU MCYE3AalOT Ha HEKOTOPOH [O-
cratouHo Gonbwoit raybuHe.

HepasHoMepHLii BeTep Bcerga cos-
ASET B 2KMAHOBCKOM CJi0oe 30HbI AMBEP-
reHUMM M KOHBEPTreHLMM, H NOBEPXHOCTL.
okeaHa u3rnbaercsi: 8 TONULe BOAbI BO3-
HMKAeT 3HAKOMBIA UMTaTeNlo rpagMeHT
G.. Ho ecnu panee T. Xap u
Dok, Tonbacbpoy ob6bAcHAAM 3TOT rpa-
AMEHT OCafKaMu M MCMapeHHeMm, TO Te-
nepb ero npuumHa ¢usmuecku Gonee
obocHoBaHa — BeTep. )

BCMOMHMM © BEpTHKaNbHLIX ABMKe-
Huax Ha rpaduue D. Onu npusoast k
noALEMY MIAOTHLIX M OMYCKaHUIO NErkux.
soa (sopa nepecnoenal). Tak cosparoT-
€A pa3nuums B none NNOTHOCTU. A OHM-
10 nopoxpatotr rpagnent Gi UmeHHo
3Ta cMna MOXeT YpPaBHOBECHMTb 3KMa-
HOBCKMM rpajueHT pasnenwus G; m TOr-
Aa rpajMeHTHOe TeuyeHue we pacnpo-
cTpaHutcs pao aHa. Bekrop Gg sospac-
TaeT ¢ yfaneHMeM OT MOBEPXHOCTH U Ha
HEeKOTOpO/ rnybuHe OH CTaHeT PaBHLIM
nocrosHHomy Bektopy G;. DT1a rnybuHa,
nonyuuslias HazsaHue «rnybuHa Gapo-
KNMHHOCTM® unu «rnybuHa JluHelikuHa»,
onpepensieT NOBEPXHOCTb, AO KOTOPOH
pPacnpocTPaHAtoTCA rpagMeHTHbie Teue-
HMA B OKkeaHe. 310 u Byaer Hynesas no-
BEPXHOCTh.

B pa6ortax IN. C. Jiunehkuna, I'. Ctom-
mena, A. Pobuncona, [1. YaneHpepa,
A. C, CapkucsHa M ApYyrux NOKasaHo,
4To C nomoubio BapoKNMHHOM Teopuu
MOXHO [OCTaTOYHO XOPOLWIO BOCMPOM3-
BOAMTb peanbHbie NOAS TEUEHMH U NnoT-
HOCTHM.

Teneps MoxHO ¢ Gonblwei onpepge-
NEHHOCTBIO FOBOPMTL O NMPMUMHAX OKea-
HUUYECKMX TeueHuH, Uutatens, HasepHoOe,
Yxe yTBepAMJ’ICﬂ B MBbIC/IHU, HUTO 3a 60!1]:-
WMe CKOPOCTHM TEUEHWM OTBETCTBEH Be-
Tep. l'lo.q ero BIUSIHWEM BO3HMKAIOT He
TONbLKO BepxHue [ApendoBble TeueHus,
HO U TeuyeHWUA rnybuHHbIe, TaK KaK pefb-
e OKeaHCKOM MOBEPXHOCTM W Aedop-
Mauuun nons ASOTHOCTHU — pe3ynbTaTr
geiActeus npeobnapaltowiMx  BETPOBbIX
rnoneit. OgHako TepMmuueckue ¢aKTopsl
TaKkKe BaXHLI B LUMPKynsumuu. Jeicteys
MOCTOSIHHO, OHM MOAAEPIKMBAIOT XapaK-
TepHOe paccroeHue BOA M «rOTOBSAT»
OKEaHCKYIO TONLLY K BETPOBbIM BO3Aei-
CTBUAM.



Jd. RPYRIIEHR
doxmop

Jynuaa u naavemHuasn
aabopamopus APU3oHcrozo
ynueepcumema, CIILA

Monyuutb ¢ 3eMnyM BLICOKOKAYECTBEH-
deiii cnektp ConHua B MHpPaKpPacHbIX
flyuax Henb3s. ACTPOHOMMUECKUM H3Me-
PEeHMSIM MellaeT BOJSRHOW Nap, KOTOpO-
ro [OBOJILHO MHOrO B 3€MHOW aTMocge-
pe. Ecnu Becs BoAsHOM nap Bbinaget B
BMOEe OCafKOB, TO MOUTK BClOAY, 3a MC-
KNloueHHeM, BbITb MOJKET, MYCTbiHb M
nonsipHeix obnacred, TonwMHa cnos
MUAKOM BOABI AOCTUrHET HECKOMbKMX
MMANMMETPOB.

Y Monekynsi BOASHOrO MNapa oudeHb
CAOMHbLIA M 3aMyTaHHbIW MHPPaKPacHbIA
cnekTp nornowexus (MnuM uanyueHus)
OTa Monekyna cunbHO MOrnol,aerT MH-
¢ppakpacHoe uanyuyeHue ConHua B aMa-
nasoHe anuH sonH 1—1000 mk. UHorpa
CONHEUHbIe NMHUU B CNEKTPaxX, MoNyUYeH-
Hblx Ha obcepBaTopMsXx, MNONHOCTLIO
CKPbIThI MOrnouieHHem BOASHOro napa.
YcTpaHus ero BAMSHUE, MOXHO yBMAETb
HOBbIE AMHMM B CONHEYHOM CreKTpe,
Kak 310 cpenatb?

OkasbiBaercs, noutu Becb BOASHOM
nap atmocdepsbl CKOHLEHTPUMPOBAH Ha
manbix Bbicotax. Lllkana ssicot* ana

CoKpauleHHbI NepeBoA €  aHrIMM-
ckoro T. B. MaspuHoii.

* Llkana BblcOT — BbICOTA Hap 3Ta-
NOHHBLIM YPOBHEeM, rae KOHUeHTpaums
AaHHOro rasa coctasnser okoso 379%
OT KOHLEeHTpauMu rasa Ha 3TaJIOHHOM
yposBHe.
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ActpoHombl HabniopaioT
ConHue c camonerTa

YKe ABa rofla AMEPMKAHCKHE YueHble YCMElWHO WCMONb3yIoT Bbi-
COTHble camonetbl ANs HabniogeHuss HebGecHbix o6beKkToB B MH(pa-
KpacHOM Anana3zoHe. O6 OfHOM M3 MEpPBbLIX «BbICOTHLIX» 3KCMEPH-
MEHTOB paccKa3biBaeT €ro Y4acTHuK — goktop Jeiin Kpykwesk.

4-meTpoebill coaneunblli UHPPAKPACHBLL CREKTPOMETD, YCTAHOBACHNBIL HA CAMO-
aere «Convair CV-990»
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esoasHoro napa onpepgensetcs B 1,6 kM
Haj 3€MHOI NOBEPXHOCTLIO, B TO BPeMs
KaK ANA ocTanbHbIX COCTaBAAIOWMX aT-
mocepsl — okono 8 kM. B pesynbTate,
Hanpumep, Ha BbicoTe 12 KM Hap ypos-
HEM MOpPSA KOHLEHTPpauus BOAAHOro na-
pa (unn ero napumansHoe Aasneue)
ymenbluaetcs 8 2000 pas. 370 — Bax-
Hoe obcTosTEnbCTBO ANA MHppaxkpac-
HOM acTPOHOMMM: [OCTAaTOYHO MOAHATL-
CS Ha TaKylo BbICOTY Ha camoneTte v OT-
nager Heo6xoAMMOCTb B HMCNONL3OBAa-
HUM AN M3MepeHMiH B MH(PaKpPacHoM
obnactu cnexkTpa AOPOrocTOAWMX «HaA-
aTMOCGEpHbIX»  MCKYCCTBEHHbIX  CnyT-
Hukos 3emnu. BoicoTHble camoneTsl ro-
pa3fao  Aelleslie  MCKYCCTBEHHbIX CRYT-
Hukos, OHM MoryTt nertaTb Hap OCHOB-
HOM Maccoit aTtmocepHoro BOAAHOro
napa M AOCTAaTOYHO BMECTHTESIbHbI, YTO-
66l B38Tb Ha BOPT yueHbIX M annaparty-
py. B camonete yhaetcs He TONbKO OT-
-perynuposats npubopsl, HO W BbINON-
HUTb HECNOXHbIH PEeMOHT ux. Ha mckyc-
CTBEHHLIX CNyTHMKax 3emnu Takue pabo-
Tbl NMOKa HEBO3MOMHbI.

HauuoHansHOe ynpasneHue no aspo-
‘HaBTMKE M MCCNEefOBaHMIO KOCMMUYECKO-
TO npocTpaHcTea npuobpeno uerbipex-
MOTOpPHbINH peakTuBHbIN camonetr «Con-
vair CV-990», utobei ucrnons3oearte ero
KaK BbICOTHYIO AaCTPOHOMMUYECKYIO Ha-
‘BnopatensHyto  ctaHuuioo. Heckonbko
netr Hasag «CV-99\_0‘» 6L caMbIMM
Sonswmmu naccan?u‘pcxuMu camoneTammu

Nlea yuacrka ungparpacrozo cnekrpa Coanya c paspeuse-
nuem okoao 0,2 A. CnekTp noayuen ¢ camosera Ha 6bLCO-
re 12 km. Vrasans, orosdecrésennvie aunuu. Ocobenno
WUPOKU AUNKUU UOHU308aHH020 Kaabyua (Ca II) u aunus
s6odopoda us cepuu Iawewna (Ps) ¢ Oaurnoil 60aHbBL
10 938 A. Yepnvimu TOukAMU OTMEHEHBl AUHUUL NO2A0Uje-
HUs, uMerWUe COAHewHOe NPoucroxienue

8 CLLIA. HekoTopeble 13 Hux ewe obcny-
MMBAIOT BO3AYWHbIe nMHWM B EBpone.
«CV-990» mMoryr HaxonMTbCsi B BO3Ayxe
7,5 uacoe Ha Bbicote 10—12 km 6es
3anpaesku. BHywmurtensHsle pasmepsl,
6onblOi 3anac roptovero, ycroiuusbie
neTHble AaHHble cAenanu 3TOT camorner
nogxoasiiel NnNatPopMoKN, C KOTOPOWH
XOpOLIO MPOBOAMTL AcTPOHOMMHYECKHe
HabnoaeHus.

Camoner 6bin moaupuumposaH. B
HEM YCTPOMIM MANIOMUHATOPbLI BBEPXY
W BHM3Y (hIO3ENAKA, a TaKKe BAONb OA-
Horo 6opTa Ha YrNOBOM PaccTOSHMM
65° ot ropusoHTa. Hekotopsle unnomu-
HaToOpbl cAenaHbl M3 CTeKNa, Apyrue M3
KBapL,a MM KPMUCTaNIMYeCKMX Marepua-
NOB, XOPOLIO MPOMYCKAIOWMUX U3Nyde-
Hue B pasnuuHbix obnactsax mHdpakpac-
HOro crnekTpa (KpeMHuM, hTOPUCTLIA NK-
TWH, (HPTOPMCTLIN HATPHH, XNOPMCTLIM
HaTpuit M T. A.). BHyTpn camonera, rpe
npexpae cMAeNM NaccakmMpbl, Pa3mMecTu-
nM 3NeKTPOHHOEe M onTHyeckoe obopy-
posaHue. B camonere ycraHoBuau Tpu
30-caHTMMETPOBLIX PedIeKTOPa, K KO-
TOPbLIM MOXHO MPUCOEAMHATE DOTOMET-

pbl, MHTEPDEPOMETPLI M Apyrue Npubo-
pbl. CBeT M3 MNAOMMHaTOpa Hanpas-
nseTcs B ONTMUECKYIO CMCTEMY Kampao-
ro Teneckona naockum sepkanom. [o-
noeHWe 3epKana KOHTPOAMPYETCS M-
pockonomM. TOuHOCTb FMAMPOBAHMA Ta-
Koro Teneckorna cocraesnser 5—10 ce-
KYHA AYFW, 4TO BMONHE AOCTATOYHO ANA
acTpoOHOMMUECKMX HabntoaeHm.
UanyueHne HebecHoro obnekra, Ha-
npumep ConHua, AOMKHO MONaAaThL B
CaMoneT uepes MANIOMMHATOP, pacno-
NOMEHHbIM Ha YrnoBOM paccTosHuu 65°
OoT ropusoHTta., UYrobul «ygepkMBaTHY
ConHue B NOCTOSHHOM MONOMEHUU OT-
HOCUTENbHO MWNNOMMHATOPA, NPMXOAMT-
cA neteTb Ha 3anag BAONL Napannenu,
HEMHOro OTKNOHSANCh K cesepy *.

* Yrobbl YMEHbLWMTL BAMSHUE aTMO-
ciepbl, TakMe HabnioaeHus npoeoasT
npu Haubonbliel BbicOTe cBeTMna Hag
ropMaoHTOM, T. €. B nongeub ([Mpum.
pea.)

27



JNletom 1968 r. npopeccop L. Kon-
nep u asTop MpoBenM C camonerta
«CV-990» wuHppakpacHble CNEKTPOCKO-
nuueckue Habnopenus ConHua B pua-
nasoHe gnuH BonH 0,85—5,3 mk na 30-
CaHTMMETPOBOM Teneckone W  ABYX
MH(pPaKpacHelx crnekTpomerpax. OauH
cnexTpomeTp 6bin CKOHCTPYMPOBAH cne-
LManbHO, @ APYroi, MeHbLUMH U3 HMX,
npexpe MCNonbL30BaNCs B HA3EeMHbIX
Teneckonax Ans HabniofeHWs nnaHer M
3se3n. B pasnuuHbix cnekTpanbHeix 06-
nactsix NPUMMEHANMCL pasHble Audpak-
LUMOHHbIE PeleTKM W NMPUEMHUKM U3ny-
uyeHus. [lns cnekTpanbHOro MHTepBsana
0,8—3,3 MK nyullMM NpMeMHUKOM OKa-
3anca cynbug csunHua (PbS), 8 To spe-
MS Kak B MHTepBane AAMH BOAH 3,3—
5,3 MK OH ycTynaer cefeHMAYy CBMHLA
(PbSe).

YcTaHOBKa CMEKTPOMETP — TenecKon
6onblWON AnMHBI OueHb Tsbkena, B pe-
3ynbTaTe crneuManbHblX  MHMXEHEPHbIX
pacueTos BHELWHHWI BMA CMEKTPOMeTpa
nonyumncs HeobbluHbIM. ANOMUHUEBbINH
CBApPHOH KOPNYC ero MOKPbIT pUreHbI-

mu nuctamu. CranbHble Tpockl noaaep-
JMBAIOT ABA KOHUA CMEeKTpOMeTpa, rae
pacnonoxeHsl ONTUYECKME [eTanH, Ko-
TOPbLIE AOMMKHBLI COXPAHATh HEU3MEHHBIM
nonoxeHWe B npocTpaHctee. Bce Mmexa-
HMYECKMe geTany MHCTPYMEHTa Bbigep-
>KuBaloT B nonetre npumepHo 40-kpat-
HYlO neperpysky.

MockonbKy onTHUeckui NyTb nyva B
yctaHoeke Benuk (noutu 25 M), a B ca-
MoneTe HaxXOASTCA NIOAM, BbiAbIXalowWwue
BOAAHOMN Map, MOrNO CAYUYMUTLCS TaK, UTO
nornoweH1e BOAAHOro Napa BHYTPHU ca-
Monerta NPEBbLICMT MOrNoWEHHE B aTMO-
chepe Hap HMM. (OBbiuHO BO BpeMms
HabnlogaTensHbIX MONETOB Temnepary-

pa cHapy»u Ha BsicoTe 12 KM Hapa ypos-
HeM Mops Buisaer —58°C, u nonHoe
KOMMYECTBO OCaXXAEHHOM BOAbI Hag ca-
Monetom coctasnser okono 10 mk.)
AnuHHBIA ONTHMYecKMM NyTe Nyva B yc-
TaHOBKE M AONONHMTENbHOE NOCTymne-
HME BOAAHOrO Mapa MOryT UCKasMuTb pe-
3ynbTaThl M3MEpPEHUA ¢ camoneta, Yro-
66l M3BexaTh 3TOro, CNEKTpPOMETp WM
Teneckon BbinM 3aNONHEHLI CYXMM CXa-
TbiM BO3AYXOM, TAKUM XK€ KaK M CHa-
py»u. [lono nornoueHus BOARHOro na-.
pa, copeprkallerocsi BHYTPHU CaMOJNeTa,.
B MONHOM M3MEPEHHOM MOrNOW,eHUM:
yaanocs cHuaute go 10%.

MsI nonyunnu Hosble cnekTpbl ConH--

Jlee sanucu coaneurnozo cnekrpa 6 duanasone daukr 80aH
9315—9563 A. Bepzuas sanuce saumcreoeana u3 «Araaca:
UHPPAKPACHO20 COAHEUHO20 CREKTPA», COCTABLEHHO20 HA
o6cepearopuu Mar-Mac — Xaabepr Muuuzanckozo yHu-
eepcurera, a HuXras cleaana 60 6pems Habardenul c
camoaera (svicora 12 kKn). Cnerrp, noayuennwili Ha o6cep--
8ATOPUU, CULBHO UCKANEH nOzioUWeHUEM 600AH0Z0 nApa;
HeKoTOpble COAHEUHble AUKLL 806Ce He 8UDHBL, HAnpuMep
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Ua, KOTOpble MMEKT MaKCcMmanbHoe
paspewenue 0,21 A (s BammHel undpa-
KpacHoi obnactu) M, cnefoBaTeNLHO,
NPUroAHbl ANs M3ydeHus npodunein au-
HMi4, 0coBeHHO Tex, MPOGUAM KOTOPbIX
B CMeKTpax, NonyuyeHHbIx ¢ 3eMAu, Muc-
KaXeHbl MornoleHMem BOASHOro napa.
HekoTtopsie nuHuM Bogopopa u3 cepuu
MaweHa He ynasanocs A0 cux Nop Ha-
6niopgate 6e3 CMABHOrO  MCKaMEHMs,
DKBMBANEHTHbIE LWMPHHBI CaMbIX Ccna-
ObIX NMHMIA B HOBOM CrieKTpe OKONO
0,005 A, B undpakpacHom cnekTpe 6bi-
JIO OTKPBLITO HECKONIbKO COT HOBbIX COM-
HeuHbIX nuHMiA. Kpome Toro, mHorue nu-
‘HUM, KOTOpPbIE MOAO3PEBANMUCL KaK con-

HeuHble, OKa3anuchb
NPOMUCXOMAEHUA.
Bonbwoe 3HayeHHe acTPOHOMMHUECKMX
HabniogeHnt ¢ camoneta Ha BbicOTe
10—12 km oueBupHo. lMporpamma BbI-
coTHeIX HabniogeHuit Hawed naboparo-
puM BkouaeT msyueHue Benepni, Map-
ca u HOnutepa, MHOrMXx KpacHbIX 3Be3f
NO3[HMX CMEKTPanbHbIX Knaccos M Jly-
Hbl, MOXHO HafeATbCS, UTO CONHeuHblie
CreKTpbl, MONIlyYeHHbIE C camonerta M
ucnonb3yembie KaK CMEeKTPbl CPAaBHEHUS,
MOMOryT HalMTM MHOIO HOBbIX NWUHWHA W
fonoc MOrnolWeHns B CNeKTpax naaHer.
B JlyHHol u nnaHeTHoM nabopatopuu
ApPHU3OHCKOro  yHuBepcuteta uHbppa-

Tennypuyeckoro

aunus 6odopoda uz cepuu Hawena (Pg) ¢ daunoil eoandt
9546 A. Ora aunus camas samernas & cnekTpe, sapezu-
crpupoeannom ¢ camoaera. O6aacTv cnekTpa, 0603HaUeH-
Haa 6yreol G, caezka uckaxena HeydoeneTE0PUTEAbHBIM
eudupoeanuen CoaHeuHo20 U3obpaxenus (4eeas uUACTb
pucynka). Touku nad kpueol ykaswvigaior, uro Habarodae-.
Moe nozaoleHle 8bI36AH0 B00SHbLM NAPOM, G TOUKAMU NOD

ecpueoﬁ, OTMEUeHbl

AUHUL COAHEUHO020 npouczoa/céenuﬂ,

KpacHble MCCNefoBaHUs BeAYTCs TaKKe
Ha BbICOKOropHbIx obcepeatopusx. Jok-
Topa X. [woHcoH, d. Jloy u Ow. Kou-
nep aKTMBHO NPOAOMKAIOT NPOrpammy
MHMpPaKpacHbix HabnmopeHuit Ha cne-
LMaNbHO CKOHCTPYMPOBAHHLIX TenecKo-
nax. Teneckonel ¢ 6onblwmumu meTan-
JNIMUECKMMM 3epKanamu, npegHasHayeH-
Hble \ANS MCCNefOBaHMs B MHbpaKpac-
HOM obnacTM cnekTpa, HAMHOro Aelues-
ne OBBIUHLIX OMTMYECKUX TeNecKonos.
B Hawei
paboTaloT TpM TaKux nNonytopamerpo-
Bblx Teneckona. B Gnuxaliwee Bpems
fnpeAnonaraeTcs PaclMpuTb NPOrpaMmmy
uHppakpacHeix HabntoaeHud ¢ camone-
Ta M NOAHATbL Ha BbicoTy 12 km kpyn-
Hble Teneckonkl.

Mo Mepe TOro Kak 4YyBCTBMTENbLHOCTL
MH(PAKPAcHbIX MPMEMHUKOB BO3pacTa-
eT, TexHonorus uarotosneHus Gonblumx
TENEecKoNoB COBEPLUEHCTBYETCA, MHppa-
KpacHas CNeKTPOMeTpUs U (hOTOMETPHUS
6yayt nasath Bce Gonee cylwecTeeHHyo
uMHpOPMaLUMIO O cocTase, TeMnepatype
M cTtpoeHuu Ten Bo BcenenHoi.
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H. APMCTPOHTI
wocmonaem CIIIA

HccaenoBaHue
JIJVHHON NMOBEPXHOCTH

ABTOp, no6biBaBWMA Ha JlyHe, pacCKasbiBaeT O TOM, YTO BMENM,
YYBCTBOBANIM M Kak PaboTanM KOCMOHABTbI Ha NYHHOM MOBEPXHOCTM.

MEPBbLIE BMEYATIEHUA MOCJE MPU-
JIYHEHHNA

Bbikniouus pakeTHbIN ABUraTtenb, Mbl
NpPoBePHNIM annapaTtypy M NPUABHYAW K
unntommHatopy. Meinb, nogHsATas Asura-
Tenem, cpasy ocena— BUAUMOCTb CTa-
na xopoiuei. Mbl NpUNyHUNMCb Ha OT-
noroi pasHMHE, M3bEAEHHOM KpaTepa-
mu. Cambiil 601bWONA M3 HUX MMen aua-
meTp 15 M, camblit ManeHbKUM — ToNb-
Ko 2 cM. [opu3oHT HepoBHbIA. CKioHbI
6onblinMx KpaTepos co3fasanu Bneuar-
NneHue, UTO BAANM MHOMECTBO MONOrMUX
xonmos. MpyHT (B Npeaenax BUMAMMOCTH,
T. e. B pagMyce ABYX MeTPOB OT Hac)
npepacTasnsanca necuyaHoim ¢ o6nomMkamu
nopof. YrnosaToi MM cierka criakeH-
HOW (popMbl OBMOMKM CBEPXY NPUKPbI-
Thl neckoMm. JlyHHas NOBEPXHOCTL B MO-
MeHT npunyHenus 6bina sSpKo ocselye-
Ha. Kasanoch, uTto 3TO He nyHHbIN
FPYHT, @ MecyaHas NOBEPXHOCTb MYCThI-
HM B 3HOMHBLIN AeHb. Ho ecnu B3rnsHyTs
eule M Ha yepHoe HeBO, TO MOXHO BO-
06pasuTb, YTO HAXOAMLILCA Ha ycbiNaH-
HOW MNEecKOM CMOPTMBHOM NnowWafke
HOYLIO, MOA OCNENUTENbHBIMM Nyyamu
npoxekrtopos. Hu 3se3p, Hu nnawert, 3a
uckniouyeHmem 3emnu, He 6bno suaHO.

Hoknap, npoumtanustii Ha XllI Cec-
cun  KOCMAP  (Jlenunrpap,  uioHb
1970 r.), ny6aukyerca ¢ niobesHoro co-
rnacus astopa. CokpalleHHblii Nepesog, Jdynnas rabuna kKocuuuweckozo kopabas «Anoasou-11» npusynusace Ha
F. H. Jeesa. 070200 paBHUHKE, U3bedeHHOU Kparepamu
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JYHHBIG 20pUBOKT 0KA3AACA HEDPOBHBIM

KAK Mbl PEATMPOBAJIM HA JIYHHOE
MPUTAKEHME?

JlyHHbIM OTcek cTosn B pabouem Bep-
TMkanbHOM nonoenun.  CoBnogarts
pasHosecue 6bino HetpypaHo. BetaTh Ha
HOrM nocne cny4yaiHoro NajeHus Toxe
He coOcCTasnsno 3aTpyAHeHuM. [logHu-
MaTbCsl Ha HOCKM, KaK 3TO Mbl Aenanu
Ha 3eMne B 3KCMepPUMEHTaX, MMUTHPYIO-
WHMX NYHHOEe MNpuUTsMeHue, He XxoTe-
nocb. Boobuie, owyuieHne NPUTSIKEHUS
Ha JlyHe npusTHee, uem 3eMHOe M Aa-
e NpusiTHee COCTOSIHMA HEBECOMOCTH.

OCBEWEHHOCTb U LIBET

ConHue Bo BpeMs Hawero npebbisa-
Hua Ha JlyHe nopgHMManocb Hap ropu-
sontom ot 10,5 po 22°, a Bo Bpems
npebuiBaHus nyHHOM kabuHbl «Anonno-
Ha-12» — o1 5,2 go 21,1°. Bce nabnioge-
HMA 3a ocselieHWEM W csBeTom 6binu
orpaHMueHs! 3TUMK ycnosusiMu. B cpep-
HeM, YpOBEHb OCBellleHUs OKa3sancs
oueHb BbICOKMM (Kak B 6e3o6nauHbii
AeHb Ha 3emne). TeHu 6bInU rycTbimMy,
HO He uepHbiMM. CosnHeuHbIli cBeT OT-
pa)ancs OT CKNOHOB JyHHbIX KPaTepos
M BMAMMOCTL CTAHOBMNACh XOpoLleH.

CsoeobpasHsie ¢poToMeTpHUeckHe
csoictBa JlyHsl u3sectHbl pasHo. Cy-
LLecTBOBaNO OMaceHue, uTo B onpege-
NEeHHbIM MOMEHT HallM rnasa, ocnen-
neHHble ConHueMm, HuYero He cMoryT
yBMAETb, NMO3TOMY TPAEKTOPMUA CHMUKe-
HUA NyHHOW KabuHbl 6bina paccuutaHa
Tak, 4TOoBbl B TOUKE NPMIYHEHUs con-
HeYHbIe Ny4M HEe Mellanyu KOCMOHABTaM.

Liser egsa 3samereH unn He obHapy-
supaercs sooBuie. lMpu HesHauuTens-
HOi BbicotTe COnHUA Hag FOPMU3OHTOM,
KaKk Hanpumep BO BpeMsi MOCAAKM
«AnonnoHa-12», NpakTMUECKM pasnuuaTh
uBeTta HeBo3MoxHo, Korga ConHue nopa.
HUMaeTcsa Hap ropusoHtom go.10°% Ha-
UMHAIOT MOSIBAATLCA KOpPWUHEBble U By-
pble oTTeHkM. B obwiem, nccnenosaHHsiif
HaMM PalioH NO OCBELLEHHOCTH MOXKeT
CPaBHUTLCA C NYCTbIHEN, a ero LBeT Ha-
NOMMHAeT LBEeT CyXOoro LueMeHTa MM

Bud 3emau ¢ aynnoii nosepznocru
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necyaHoro nnasbka, MNpu BbiXOoAe M3 Ka-
HuHBI MBI HEOXMAAHHO OB6HapyMunK,
4TO OBNOMKM MOPOA M HaCTULbl NYHHO-
10 TPYHTAa MMEIOT TEMHO-CEepbLI Mnu
YronbHO-cepbIi LiBeT.

NYHHASA TOMOIrPA®UA

Ha d¢orvorpadusx nocagouHbie nno-
wankn «AnonnoHa-11 u -12» swirnsge-
nm posHbiMM. OpHako dororpaguue-
CKasi Kamepa CriaKuMBaeT Menkue He-
poeHOCTM penbeda, Aymato, uto 66nb-
wyto yacte (ecnu He BCE) Henpasunb-
HoCTell penbeda cOCTaBNAIOT 3NEMEH-
Tbl Banos Kpatepos. OAHAKO K MOMEH-
TY NpunyHeHMs Mbi 3TOoro He 3Hanu. Co-
BEPLUEHHO HesAcHbIM 6bIn  xapaKkrtep
MuKpopenbeda Ha yAaneHHbIX K ropu-
30HTY yvacTKax.

HeposHOCTH TrOpM3OHTA B COYETAHMM
< HeBonbWON cuNoi TsKECTH 3aTPyA-
HanM onpepeneHuwe BepTukanu (Tou-
HOCTb ONpefeneHuns, BeposiTHO, He rpe-
sbiwana 5°). OtueTnueo  BbipaXeHHas
HEepOBHOCTb NYHHOM NOBEPXHOCTH ycy-
rybnanack Tem, 4TO CKpPaAbIBanNoOCL pPac-
CTOSIHME [0 yAaneHHsix hOopM penseda.
HeposHocTn cospgasanu Takoe e sne-
yaTneHue, Kakoe ObiBaeT y uenoseka,
MNNLIBYULErO AO CHALHO B3BOJIHOBAHHO-
My Mopio.

Kpait 3anagHoro kpartepa, Haxogs-
werocs npubnusurensHo s 400 M Kk Bo-
CTOKY OT Hac, He Bbin BMAEH, XOTA ero
BaN, KaKk Mbl MpeAnonaranu BO Bpems
CHMXKEHMS NyHHOM KabwuHbl, gocTuran
BbICOTHI 25 M.

Ceiluac MOMHO yTBEpPMAATH, uUTO Y
BCEX YeTbiPeX KOCMOHaBTOR BO BpeMs
npebisanus Ha Jlyne Habnoganack TeH-
A€HUMA 3aHMKATL paccTosiHue. Mbl .no-
naraem, UTo HallM MepBUUYHbIE OLLeHKM
PacCTORHUN TaKIKe 3aHUMKEHBI.

3EMNIA

Bo Bpemsa nonetra «Anonnoxa-11»
3emns Haxopunace npubnusutensHo B
30° k sanapy or senuta. OHa kasanach
8bINYKNOW U OyeHb sipkoit. MMpeobnaga-
nM ABa UBETa: CMHMWIA — OKeaHoB M be-
nbwi — obnakos. OfHAKO NErko MOMXHO
6Lin0 pasnMuUUTL W CEePO-KOPUUHEBBIN
LBeT KOHTMHEHTOB. YrnoBoi AHameTp
3emnu npu Habnogerun ¢ JlyHw 8 4
pasa 6onblue, uem y JlyHul, Habnogae-
Mol ¢ 3emmn. Xorta 3emns u kasanach
ManeHLKOM, BCce e 37O b6LNo BechMa
KpacoyHoe 3penuuye.
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3ALLMTHOE OBOPYLOBAHUE

Mpexpae yem rosoputs o paborte Ha
nosepxHoctM JlyHbl, MHe xoTenock 6bi
AaTh KPAaTKYIO XapaKTEPUCTMKY Haluen
oAexAbl M 3aLYUTHOTO OCHALLEHMS,

OcHoBHble feTanu OfemAbl KOCMO-
HaBTOB 3aLUMILAIOT OPraHM3M OT BaKy-
YMa, TEPMMUECKUX BO3AEMCTBUIA W OT
MHUKpOMeTeopuTOB. PaHuesas cuctema
COCTOMT M3 annapaTtypbl CBSI3W, BEHTH-
nAUMM M annapaTtypsl AN perynMposa-
HWUS TeMnepaTtypkl M AasneHus. Ta cu-
ctrema nopaet 1009%-Heiit kKMCnopos npu
pabouem pasnerun 0,2625 krc/cm? Tem-
nepatypHas 3awmta obecneunsaer Hop-
ManbHYIO XM3HEe[eATeNbHOCTL MPM Ha-
PyHbIX Temnepatypax go +121°

CrathaHap cHabeH repMeTMHecKMm
LWNEMOM, NepuYaTKamM, 3alUTHLIMM NO-
KPBITUSMKU M Pa3NUUHBIMK  AaTUUKAMM.
HapesaeTcs oOH uepes sepTUKanNbHLIN

a0

JAyunwiii ckaandp Kocmonasra

paspes Ha CNMHE M 3acTerMsaercs 3a-
CTEMKOM THMA «MONHWUA» C AOMONHM-
TeNbHbIM KOHTPONbHLEIM 3aMKoMm. Ha
nneyax, NoKTsAX, 3anscrbsx, 6eapax, ko-
‘NeHsx M NOABDKKAX MMEIOTCS rogpPHPO-
BaHHble couneHeHus. MecTkuit Kapkac
rnoMoraer coxpaksitb MOCTOSHHLIM 06%b-
eM B couneHeHusx. PykaBsa MOHTUpPYIOTCA
Ha chepuyecKUx LapHUPaxX, KoTopble
rno3sonAIOT BpaLaTe pykoi. Ha tynoeu-
e u Wwee ckadaHapa WapHUPOB HeT.
Yepes cuctemy tpybok npowussogutcs
obwan seHTMAALMSA cKadaHapa.
FepmeTnuecknit  wnem — 310 npo-
3pPauHBIM My3blPb, BNOMEHHbLIM B MHOro-
CROMHYIO CUCTEMY, HAMOMMHAIOLLYIO Phbi-
uapckoe 3abpano. 3awmrtHas obonou-
Ka COAEPMMT ABE Mapbl CbeMHbIX PHb-
TPOB AN 3aLMTLI OT ynbTpagronerToso-
ro M MHPPaKPACHOrO U3NYUYEHHMH, @ TaK-
e Ans HabnoaeHns B BUAMMOM uvactu
cnektpa. Ha wneme ykpenneHsi Tpu
KO3blpbKa (0AMH B UeHTpe u aBa no 6o-




KaMm), 3alMLAIOWME NMLO KOCMOHABTA
OT COMNHEYHBIX ny4eH,

Mepuatku oTAmuTelI NO cnenky ¢ kucred
pyk. MogsmimHocTs kuctu obecneunsa-
ertcs roppuposaHHOit cekuued, KoTopas
KOMBUHMpPYyeTCR ¢ WapHUPOM. Takas
KOHCTPYKUMSA NO3BONSET NOBOpPauMBaTh
nepuatky Ha 360°. MHorocnoiiHele no-
KpbITMA obecneunsaloT repmertnsaumio,
33LMTY OT BO3AENHCTBUSA TEMNEPaTYPbl U
OT MeXaHW4eCKNX MOBPEXAEHMA MUKPO-
meTeopuTamu. Y Balmakos MHOrOCNOM.
HbIM Bepx M Toncras, pebpucrtas nogo-
wBea M3 CH/IMKOHOBOM pe3uHbl. Heno-
CPEACTBEHHO K Teny npuneraer oaexkaa
C XXMAKOCTHbIM OXxnampaeHuem, dTo, no
cywectsy, 6enbe. OHO cnyxur kak 6bi
TepMudeckum Bydepom Mexay Tenom
KOCMOHaBTa M oOxnaxpawouieii cpeaoi.
Bo BHyTpeHHIOIO NoBepxHOCTb suencToi
TKaHW ofAeM ALl BMTa ceTb TPpybok, no
KOTOPOI MOCTOAHHO TeueT MOTOK BOAN
3aAaHHOM TeMnepatypsl,

B paHue (noprtatusHas cuctema wma-
HeoBecneueHus) — cpeActsa ces3M, pa-
6oune paTuUMKK M npubop, nogatoLui
kucnopod. [syokucs yrneposa norno-
LWaeTcs rMAPOOKUCBIO NUTHS, BOAa—BO-
ASHLIM CENapaTopoMm, 3anaxu — aKTHBM-
POBAaHHBIM Yyrnem, NOCTOPOHHWE YacTW-
Ubl — UALTPOM, a Tenso — tennono-
rnotutenem. Yuctelii oxnampaeHHbIN Kuc-
nopoj BHOBbL NOAJAETCs ANSA AbIXaHMS.
Heunsbexuele notepu komnencupytotcs
NOCTYANEHUeM KUCNopoaa M3 cneLmans-
Horo 6annoHa. KucnopoaHsiii 6annou
MoXeT bbiTb nepesapsimen, Oxnaxaa-
owas soga B Tpybrax craganapa Ha-
FHETAeTCsi MOTOPHLIM HICOCOM C pacxo-
Aom 0,4 kr/muH. Hacoc nomelyen s paHx-
ue. Bopa oxnampaerca s cy6numarope,
perynuposaHue TemnepaTtypel B KOTO-
POM MPOM3BOAUTCA BPYUHYIO MNOBOPO-
TOM BeHTMNA. pu nonHoctelio OTKPHI-
TOM BEHTHMNE BeCb NOTOK NPOXOAMT ue-
pe3 cybnumatop u oxnampaercs. Ecnm
BEHTUNb 3aHMMAET MPOTHBOMONOKHOE
flonoxeHne, AOTOK BOAbLI NPOXOAUT MM-
mo cy6numaropa. -

CyBnumarop nopucTo-nnacTHHuaToro
TMNa Mcnonb3yer BOAY Kak Mcnapsio-
wuiica martepman. Bannon sogocHa6e-
Hus copepwxut 0,8 kr Bombl M Moker
6biTs nepesapsakeH.

Hacockl u BeHtunatoper nurarotcs
6atapeeit, koTopas cnymuT Takie Mc-
TOYHUKOM dneKTpudecTsa Ans paboumx
MHCTPYMeHTOB u cpepcTts cBsa3u. Cucre-
Ma KOMMYHMKALMKM NO3BONSET BECTH rO-

3 3emua m Bcenemsad, Ni 5—70 r.

Ha cnune y kocuonasra panyesas
nopraruenas cucrtema acusieobecne-
yenusn

KocmoHaeTa

Xaparrepnoe noaoxerue
Ha AYNHOU NOGEPTHOCTLU

NIOCOBYIO M TeNeMEeTPHUUYECKYIO CBA3b MO
ABYM KaHanam. PasroeBop ¢ OCHOBHbIM
6nokom KOcMMueckoro kopabns 3sanu-
CbIBAETCA Ha MArHUTO(OHHYIO NEHTy W
oaHOBPEMEHHO nepepaaeTcs Ha 3emnio,
BeHTUNM TemnepaTypHOro KOHTpoOns,
KUCAOPOAHBIN M BOA[HBIN, PACNONOMKEHbE
B HMXXHEW MPABOM 4YacTM paHua. dneKr-
pUUEeCKUEe M KOMMYHUKALMOHHbie Aar-
YMKW, PErynatop  A[asfeHUs Kucno-
ponaa “u MHAUKATOPbI pusnyecko-
ro COCTOSHUR KOCMOHaBTa HaxoaATcs
Ha NynbTe AMCTAHUMOHHOrO YNpaeseHus,
pa3MelLeHHOro Ha TpPYAM cKagaHgpa.
Ha 3TOM nynbTe MOMHO YCTaHOBMTH
WMPOKONNEeHOouHyto, 70-MunnumeTposyio
oTorpadryeckyto Kamepy.

NMOABUXKHOCTbL YEJIOBEKA HA NMO-
BEPXHOCTH JIYHbI

Y kocmoHaeTa, obnaueHHOro B8 cka-
¢aHap M cHabKEHHOro paHUEeM, LeHTP
TAECTH NepemellaeTcs BBEPX M He-
cKonbko Haszap. Yrobel He norepsaTs
paBHOBecHe, OH HaKNOHsieTCs Bnepea.
Ha nosopoTax ero ABMXEHWUsS HecKofb-
Ko 3amepneHs.. OTo obbAcHAeTcs He-
6onblMm cuenneHuem nogows obysu
C NyHHbIM rpyHTOM. OHAaKO NPUBBLIYHON
CKOPOCTH noaopo*ra MOXHO nerko Ao-
6utbCs.

Mepexoa M3 COCTOSHMUSA MOKOS B CO-
CTOSHME OBMIKEHMA TOXKE 3aMETHO Mej-
neHHee, yeM Ha 3emne. Yrobul Asu-
ratecs BbicTpee, Hy}Ho--cAenarb TPM
unu ueTbipe wWara ¢ Heb6oONbWMM YCKO-
PEHMEM MNU CUIBHO HAKNOHMTHLCH Brie-
PeA M 3HEepPruuHo OTTONKHYTbCS, Habpas
HY)HYIO CKOPOCTb C NepBsoro wiara,
O6a 3tn cnocoba yAROBNETBOPUTENbHbY,
HO 0B6bIYHO McnonbL3oBanca nepsbii U3
HUX.

Bbinu Mcnpo6osaHsl TpM cnocoba Asu-
XeHUs BMepea: XOXKAeHHe, NOACKOKM
npu xoasbe m Ger BNPUNpPbDKKY. XOX-
AeHWe MCMonb3oBanocs Ana obbluHbIX
onepauuii OKONoO NYHHOMU KabuHbl U Ans
nepeHocku rpysos. CKOPOCTb XOMAEHHS
He npeBbillana MONyMeTPa B CEKYHAY.
Mpu 6SnbWKMX CKOPOCTAX KOCMOHABT,
Aenas war, Kak 6bl B3netan ssepx.
Mpu 6ere BnpunpbixKy oH o6eMmu HO-
raMu OAHOBPEMEHHO OTTAaNKUBANCA OT
nosepxHocTH. [MocnepHuit crnocob oka-
3anca Haubonee 3heKTUBHbIM NpH
nepeasMXkeHnn Ha 6onblme paccros-
HUS, TaK KaK [OCTHranacb CKOpPOCThb
1—1,5 m/cek, a Ha OTAenbHLIX ydacTkax
Ao 2,0 m/cek. MHoro BpemeHu yxoauno:
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Ha TO, 4TO6b! BLIGPATL HaMAYUWHI Ny T
Ha HePOBHOH NOBEPXHOCTH.

Crauku Noxoxu Ha 6er BNPUNPLLKKY;

HO Mpu ckaukax Ha JlyHe, B oTnuuue OT
6era, HOrM ABMraltOTCA [OBOMBHO MeA-
nenHo. CospaeTtcs ouwyuieHue MepneH-
Horo 6era. Ber, kakMm Mbl ero 3Haem
Ha 3emne, Ha JlyHe BOCNpOM3BECTU He~
BO3MOXHO.
*  OcTaHoBMTLCA BO BpeMs xoabbel cpa-
3y Henb3s, MOXHO TONLKO NOCne O[HO-
ro unu AByx LIAaros, BO BPEMs CKau-
KOB — NOCNe Tpex WMNM 4eTbipex CcKau-
koe. Lllaru B cTOpOHy 3arpyAHeHs! or-
paHMUEHHON MOABMIKHOCTBIO CcKadaHAa-
pa. B obwem, asmkeHHe NO NYHHOM no-
sepxHoctu Tpebyer Gonbwe pacuerta
BHUMAaHUA, YeM MepeaBMIKEHHe Mo 3em-
ne.

KoHeuHo, B ycnosusx nyHHOro npu-
TSXKEHUs xoueTcs npbirate ssepx, Cso-
BoAHble MPBDKKM C COXPAHEHUEM KOHT-
pons 3a ABMMKEHWEM BO3MOXHbI A0 OA-
Horo metpa. MpbhKkM Ha 6SnbWYylO BbI-
COTY 4acTO 3aKaHYMBANMCL MafEHUEM.
Haubonblwas BsbicOTa NpbbDKKA coOCTas-
nana pBa MeTpa, T. €. RO TpeTbeil cTy-
NeHu necTHuubl NyHHON KabuHbl, B aTom
cnyyae KOCMOHAaBTYy YAANOCh COXPaHWTE
pasHOBEcHe TONLKO MOTOMY, UTO OH Cy-
Men CXBATMTbCS 3@ NECTHULY PYKaMM.

MapeHus He MMenu HENPHUATHLIX MO-
cnepcTeui. CKOPOCTb UX HAaCTONBKO Ma-
na, 4TO HeT OCHOBAHWI onacaThCs Ka-
kux-nubo nospexpaeHui. OBbiuHO npw
HapYLEHUU PABHOBECUS NAfEHUE MOK-
HO NPEeAfOTBPATHTL NPOCTLIM MOBOPOTOM
M WaroM B Ty CTOPOHY, KyAa nagaelus.
Ecnu ynagews nuLOM BHW3, MOXHO ner-
KO noAHsaTbCcs 6e3 NoCTOpOHHEeN Nomo-
wu. Mpy NafeHun Ha CMHY HYXHO NpwU-
noxuts 6Gonswwe ycunud, utobel noa-
HATbCS camocTosTensHo. KoHeuno, ¢ no-
MOLLLIO [PYrOoro KOCMOHAaBTa BCTaTb Ha
Horu npouwe Bcero. Bo spems asyx nyH-
HbIX JKCMNEeAMUMM MBI CTapanuch Kak
MOXHO MeHblUEe KacaTbcs ckaaHgpom
nosepxHoct JlyHbl, utobul He mospe-
AuTb ero o6noMKamu Mopoga.

CkopocTs nepepsukeHus M ctabuni-
HOe TMONOXEHWEe B M3IBECTHOM CcTeneHw
33BMCAT OT CaMOi NPUPOALI NYHHOMN Mo-
BEPXHOCTH. XOTA FPYHT M Kamercs
MSArkUM, crep yrnybnasncs oboiuHo me-
Hee yem Ha 1 cm. YacTmusl rpyHTa ma-
Nbl M Nerko Npununanu K ckadaHapy u
obysu. Cnepbl 6binM HamHoro rny6ie
(5 cm) Ha Bany u B AOHHOIN uacTM Kpa-

Rocaonaer nepenocur o6opydosanue dus aKCnepuMenTo8



Tepa, HAMEMeTp KOTOpPOro CoCTaBsnan
5 M. Ob6biuHo HaW NYTb MeXAay AByms
TOYKaMMU BbINl U3BMIIUCTBIM, TaK Kak Mbl
ctrapanuce u3bexars HepoBHOCTEM.

OfMH M3 KOCMOHABTOB, CTYNWB Ha
MOKPbLITHIA MbfLIO NNOCKWH KYCOK Mo-
poasl, nockons3Hyncs. Ho, s obwem,
ycTolumMBOCTL BRONHe aocrarouHas, Kpy-
TM3HA cKNOHOB Kpatepa 12—20° rage
6uin obHapyxeHn «Cepseiep», He Bbi3bl-
Bana HMKaKMX TPYAHOCTENH AnA 3Kuna-
a nyHHOW KabuHbl «AnonnoHa-12».
KocmoHasTaM MNOKA He MPHXOAKNOCH
npeogonesats KPyTble CKAOHBI BONbLIMX
kpaTtepos (40°).

PABOTA HA MOBEPXHOCTH JIYHbI

M®usuueckas pabora, kotopas sbinon-
Hanacb Ha nosepxHoctu JlyHbl, 3aknio-
yanach B BLIrpy3Ke u norpyske obopy-
[OBaHWUA, NepeHocKe M ycTaHoske 060-
pyAoBaHua Ana akcrnepumeHTos, cbope
obpasyos nopos M 6GypeHMM CKBaMKMH
ans otbopa npob6 rpyHra.

MepeHoc rpysos ocyuiecTenancs pas-
nauMuHbiMu cnocobamu. KocmowasT nepe-
Hocun cpa3dy obopyaosaHue Ansa sKcne-
PUMMEHTOB, KOTOpOe Ha 3emne BecHUT
74,3 kr (Ha JlyHe 12,4 kr). Dononxutens-
HbIk rPY3 B HEKOTOPBIX Cly4asx OKa3bl-
Bancs Aake NONe3HeIM, TaK Kak ¢ yse-
nuUYeHWEeM Beca YCMNMBanach cuna tpe-
HWMS M cospasanace 6S6nblias ycToiuu-
BOCTB.

[ns 3akpennexus u nepeHockn o6o-
PYAOBAHMA Mbl C YAOBONLCTBMEM MC-
nons3osanu paxel. [pu 3TOM BTOPO#H
KOCMOHABT MOMOran HarpyxaTb W CHu-
matb rpys.

B nyHHylo kabuHy Mbl goctaBnsinm
obopyposaHue, ucnonb3ys Ttary. IDTOT
npouecc Ha JlyHe 3HAUMTENbHO OTAMYA-
eTCsl OT TOro, YTO Mbl NPHBBLIKNK AenaTh B
3eMHbIX ycnosusx. Ha JlyHe cneayer
npunarate cpaBHWTEnLHO Hebonblwue
ycunus, xots 60nbLION HaKNOH Tena Mo-
}eT BbI3bIBATL YacTble nageHus. Tem He
MeHee Mbl HaMepeHsl MCNOoMb30BaTh
3TOT NPMHLMA B RanbHeNlIeM, TaK KaK B
CKOPOM BPEMEHM Ha NYHHON MOBEPXHO-
CTM NpMAETcs Nepemew,ath 3HauMTEnNb-
Ho Gonbue rpysos. Cnegoeano 6bl, Ko-
HeuHo, u3obpecTn cneuuansHoe cpea-
CTBO THMMA TENEXKM-PUKILM ANR TpaHc-
noptuposku obopyausaHus.

Mpu MoHTHpoBKke o6opyposaHus gns
“ccnenoBaHMA CONHEWHOro BeTpa, Mpu

Beedenue wranz 6 AYHHBIE 2DYRT

3akpenneHuy ¢narwtoka u npu otbope
npo6 rpyHTa Mbl BBOAMIIMU LUTAHTHM M FPYH-
TOHOChI. JKcneauuus «AnonnoHa-11»
BBenia FPYHTOHOCbl nuiib Ha 20 cm,
HO He AO MONHOro ynopa, oAHaKo 6bi-
no 3aMeueHo, uto ¢ yrnybneHuwem co-
NpoTUBNEHNEe BO3pAacTano. DKUNax NyH-
HoM kabuHbl «AnonnoHa-12» cymen
BBECTM rPYHTOHOC rny6ie. _

UnTtepecHble 0cOBEHHOCTH BBIABUAKCE
npu cBope coskom obpasLos nyHHOro
rpyHta, Cuna TpeHus, yAepxusaioias
obpasel, B cOBKe, MNPOMNOPUUOHANBHA
secy obpasua Ha JlyHe, KoTOpBIH, ecTe-
cTBeHHO, 6bin BecbMma man. [Moatomy o6-
pasel, COCKanb3biBan MPU CaMbIX He-
6onbwmx yckopeHusx. OTKpPbITLIM COB-
KOM cneayer peicTBOBaTh rOpasAc
MepneHHee M OCTOpOXHee, 4YEM Ha
3eMne, ecnu xOuellb AOHECTH COAEP-
XUMOE COBKa [0 KOHTelHepa, XOTA Mbt
NO3HAKOMMNUCL C 3TONH OcOoBeHHOCTbIC
B npolecce NOATOTOBKM K nonety, »
notepsn [OBONBHO MHOro Marepuans
80 spems cbopa obpa3uios.

ddpdertusHocTs paboTel Ha nosepx-
HocT JlyHbl 3HAuUMTENbHO CHMKAETCR
TEeM, uTO B cKacdaHApe TPYARHO Haru-
6atbcs, TaK KaK HEBO3MOMHO COrHYTH
ckaganap 8 Topce mau wee. [pu no-
nbiTKe HarHyTbCA cO3paeTcs Bsnedatne-
Hue, ByATO CMMHAa M LLes HAXOAATCH B
runcosom kopcerte. Yrobbl noAgHATL ka-
KOM-HMEY AL NMPefMeT, HYKHO NOTPaTUTL
MHOro TpyAa u BpemeHu. Mopuduka-
ums ckacdanapa moxer obnerumts atH
TPYAHOCTH, HO, OYEBMAHO, B TedeHrue
6nMKaNALLUMX HECKONbKKUX NneT Henb3s by-
AeT yCTPaHUTb 3TU HEAOCTATKM,

®OTONPAMGUPOBAHUE

MoTtorpagduposaHue HenoABMHMHbiIxX
NpeAMEeToB OCYLLECTBAANOCL OBLIUHOM
wupokonneHouHoi 70-munnumetposoi
kamepoit «Xaccensbnap», cHabkeHHO
aBTOMaTHMUecKonW nogauvei nneHku. Ka-
Mepa HEeCKONbKO  MOAMMDULUPOBAHE.
[MneHka ¢ TOHKOM MOANOMKON NO3BOMM-
na nonyuuts 160 kappoBs 3a OAMH 3a-
psaa kamepsbl. Hasopka npoussogunace
BpyuHyto. Bunouckarens u akcnoHomerp
He ucnons3osanuce. Kamepa 6bina yk-

Aas nepemeuyenus 2py3oe MoIcno.
UCROAb308ATL NPUHYUNR TR2L

3° 85
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Kocmonasr ¢ orozpaduuecroii xamepold na Jyne

Kocmonaer

Yy agToMaTuueckol AYHHOU CTAHYUU «Cepeeiieps

penneHa Ha nynbTe AWCTAHUMOHHOIO
ynpasneHus, KOTOPLIH pa3MelleH Ha
rpyam kocmoHasTa, [losepHyBlMch K
0BbeKTy CbEMKM, KOCMOHABT cCnyckan
3aTsop annapara. Beigepxku «no cse-
TaM» M «MO TEHSAM» CHNbHO OTNMua-
nMCb, NO3TOMY Ha BEpPXHEM HacTH Kame-
pel HaHeceHa Tabnuua sbigepek Ans
Pa3nMUUHbIX YCNOBHH CBHEMKM,

OMPEAENIEHUE PABOYEN HATPY3KM

Onpepgenenne paboueit Harpy3Kku unu
pacxoaa 3HEpPruM 4enoseka, Haxogslie-
rocs Ha nosepxHoctH JlyHbl, sBasetcs
HeOBXOAMMEIM YCNOBHEM ANA NNAHWPO-
BaHWA M OCYLLECTBIEHMA MCCNEAOBaHWM.
Mpu onpepeneHun peanbHoN pabouen
Harpy3ku yumTbisanucb TpW akropa:
cepaeuHas pestenbHocTs, norpebne-
HMe KMCNopoAa M BblAeneHue Tenna.
Boinn cospaHel KapguoTaxMueckue Mme-
TOAbl PEerucTpauMM CepAeYHoM pes-
TEeNLHOCTM KOCMOHaBTa uYepe3 Kampble
30 cekyHA. [lns nNOCTOAHHOM 3anucu
TEeNemMeTpHUYECKOi HHOpMaUMK  Mc-
nonb3oBasncs camonucel,.

Pacxopn 3Hepruu skunaka NyHHOM Ka-
6uHbl «AnonnoHa-11» konebancs ot
225 po 350 kkanf/uac npu Hopme 275—
300 kkasn/uac. MoatoMy NpoaoMmKUTENb-
HOCTb NYHHbIX MPOryAOK BO BTOPOM
NyHHOM 3kcneAMuuu 6bina npoaneHa Ao
yeTbipex 4acos.

[Be 3kcneAMUMM HA KOCMMYECKMX KO-
pabnax «Anoanou-11» u «Anonnox-12»
MO3BONMAM HAKOMUTL HEKOTopble CBe-
feHus O noBeAeHWM uenoBeka Ha
Tyne, ‘Cos.qauuoe 3aluTHOe OCHaLlle-
HME MOMOrNo0 KOCMOHABTAM XMTb M pa-
6otate B ycnosusx spawaebHoro Ba-
KyyMa M aHoManbHbIX Temneparyp. JlyH-
HOEe MpPUTAXKEHMe OKasanocb BecbMa
6naronpusatHeiM ans  pabotel  Kocmo-
HaBTOB. Mbl He OBGHapy»unu HU U3K-
4YEeCKMX, HM NMCHUXONOrMYECKMX 3aTPpyAHe-
HUM, KoTOpble nomewanu 6bl nNnaHupo-
BaTh fanbHelllMe MccnefoBaTenbckue
pabotbl Ha nosepxHocTH JlyHbl.

CosepleHcTBoBaHKHe ckacdaHapos
nOBLICUT 3(PPEKTUBHOCTL  [EATEeNbHO-
ctn Ha JlyHe m nomoxer nposectu 6Go-
nee CNOXHbIE U TOHKME 3KCMEePMMEHTLI.
Ha 6nummaiiiuee pgecstunetme MoxHe
nnaHuMposaTte 3HauutenbHo 6Gonee wwu-
POKYIO NpoOrpamMy MCCnefoBaHWi, KO-
TOPbLIE HAMHOTO YBENMUYaT HalM IHAHMA
M MOHWMaHWE NPMPOAbLI €CTECTBEHHOro
cnyTHUMKaA 3emnu.



Hay4yHaa daHTasus
B TBOpYecCTBe
K. 3. Uuonkosckoro

K., 8. Huoaroeckuii
®oto 1924 r.




«HanpacHo Aaymaior, uto oHa ((aHTasua) HyY)KHa TONbKO MnO3TY.
dt1o ranynbid npeapaccypok! [laxe B. MareMaTtMKe OHAa HYMHa,
AaXe OTKPbiTMe AMPdepeHUHanbHOro M MHTerpanbHoOro Mcumcne-
HMM HEBO3MOXKHO 6bino 6bl 6e3 (paHTa3uu. DaHTasHA ecTb Kaue-
CTBO BenMuamileM LEHHOCTHY,

(B. U. Jlennn. MonH. cobp. cou., T, 45, ctp. 126.)

«B camom npoctom 06o6LIeHNM, B caMOM dneMeHTapHenwen o6-
uien mpaee... ecTb M3BECTHbIM Kycouexk (hanrtasmum». ..«Heneno ort-
pMuaTth ponb (haHTa3MM M B CAMOM CTPOroM Hayken.

(B. U. Jlenun. Cou., uspn. 4-e, 1. 38, crp. 370.)

TBOPYECKAS MEYTA — HAYAJNIO HAYYHOIO MO3HAHNA MUPA

Paspabatbieas MaTepPHanUCTUHECKYIO TEOPMIO MNO3HAHMSA, KINECCMKU MapK-
CU3Ma HEOARHOKPATHO MOJYEPKUBANM BAXHOCTL CTAHOBNEHWS Y TNoO3HaowWwero
cybbekTa NPaBUNLHOTO HAY4HOro MbliineHus. Tak, ®. DHrenbc ykasbisaeT, uToO
«3aKOHbI MbILUNEHUS M 3aKOHBI NPUPOALI HEOBXOAMMO cornacyroTcs mexay coboi,
@Cnu TONbK® OHM NPaBunbLHO MO3HaHbi» *. MNpasunbHOe HayuyHoe MblWNeHue — 370
no3HaHue OBBLEKTUBHLIX 3aKOHOB NMPMPOAbI 3AEKBATHO MX CYUWHOCTM, 3TO BMNOAHE
co3HarenbHoe NnpumeHeHue (ucnonbaosanhe) 3TMX 38KOHOB B MHTepecax nporpec-
CuBHOro passuTus uenoseueckoro obuwiectsa. B. M. Jlenun nucan: «Melwneuue,
BOCXOAS OT KOHKPETHOro k abCTPaKTHOMY, He OTXOAMT — €CllM OHO MpPasuNbHOE —
OT MCTMHbLI, @ MOAXOAUT K Heinn **,

OpAHUM M3 BECbMAa CYLLLECTBEHHbIX 3NI€MEHTOB MPAaBUIbHOrO HaYYHOro Mblwne-
#us (MblILUNEHKUS, BOCMPOU3BOASLLEIO B NOrMKE HAaYKW AMANIEKTUKY PEanbHOro mu-
Pa, AMAneKTUKY pPeanbHbiX AMHAMMYECKMX NPOLeccoB) sBNnseTcs TBOpHeckoe BOO6-
paxeHMe unu HayuHas ¢aHTasus. B MHoroobpazHom copepikaTtelbHOM TBOpUe-
«ctee K. 3. Linmonkosckoro HayuHas ¢aHTas4s 3aHumaeTt (yHAameHTansHoe onpe-
Aensawouee mecto. LiMonkoBckuit cuntan, 4yto ¢ paHTasum HauMHaeTcs HayyHoe no-
3HaHue mupa. MnaeHble npoussepenns KoHcTantuHa DayepaosByua no aspopuHa-
MuKe, BO3[YXONNaBaHWUIO, PAKETHONW TEXHMKE, KOCMOHAaBTMKE, eCTeCTBO3HaHUIO, CO-
yuonormm u dunocodpuu copeprxar Gontlwoe HMCIO BbICKA3bIBAHMIA, KOTOpble
MOIKHO OMnpefenuTb Kak HayuyHyto (PaHTasuo MnM HaydHblid NporHos. Linonkosckuit
Bbin BENMKUM MAcTEPOM CTPOrOro MaTeMaruuyeckoro aHanusa («HayuHoro pacue-
Ta» — no NepBOoMy NPHOAMNKEHUIO) AUHAMAUECKAX NPOLLECCOB, NPUMEPOM HYero
cnymar ero Bblgalouimecs paboTbl MO a@3POHABTUKE U TEOPAU PEAKTUBHOrO ABMU-
WEHUs.

HeobxoauMo noAuepkHYTb, UTO HayuHas (DaHTasus ecTb NPOLEeCcC B NPaBUNb-
‘HOM MO3HAHUM MUPA, U CNEeAOBaTE/IbHO, B TBOPYECKOM TPyAe (PaHTasus He TOMb-
®0 nposBnsetrcs, HO M opmupyetcs, oboreujaetcs, coseplueHCTByeTCs. ITa
MbICNb NOATBEPKAAETCH PAAOM HayuHbix NporHosos, cgenadHsix K. 3, Uuonkos-
CKUM.

8/1OXHOBEHBE — 3TO TOCTbsl, KOTOPAS HE JILOBUT MOCELWATL JIEHUBBIX

Tw,atenbHblM aHanuMa TBOPYECKWUX B3NeToB (PAHTA3MM y EbIAAIOWLUXCS Moped
TIPOWIOro M Y HaWwMX COBPEMEHHMKOB BECbMa BaXeH Anst BOCNMTaTened MonopAoM
Hay4HOW CMeHbl. BbISCHUTE, KAKOB «MEXaHW3M» BO3HMKHOBEHMS HOBBIX WMAEH, HO-
BbiX CBS3EeH ABNEHMWH, HOBLIX OBPa30B, HOBLIX COOTHOWEHMUI BECbMa MOYUYUTENLHO,
TaK HaK NOHWUMAHME «MEeXaHW3Ma» OTKPbIBAeT HEKOTOPble MYTHU K ero CTaHOBNEHMIO
# COBEPLUEHCTBOBAHMIO.

*®. dHrensc «[uanexktuka npupopbi». Tocnoautusmar, 1950 r., cTp. 178.
**B. M. Jle HuHn. MonH. cobp. cou., 7. 38, cTp. 161.
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PosxpaeHue HOBON MbICNM €CTb XOPOLWMH MPUMEP AMANEKTUHECKOro nepexopa
4ONMYeCTBa B HOBOE KAueCTBO. 3ameuarenlbHa aHanorusa Npouecca BO3HWUKHOBEHMS
‘HOBOW Hay4HOW Mblcnu (NNOAOTBOPHON AOrafikM) C MPOLECCOM KPMCTannM3auum
8 [OCTAaTOYHO HacbleHHOM pacTsope. [lo-BMAMMOMY, nepsbim B nuTepaTypy
8Ben «kpuctannusaumio» CreHpans. Bbl cucTemaTtuuecku pazmbiwnsiere, «nosbi-
AUas KOHLLEHTPALMIO pacTsopa», — M BAPYr Kpuctannusauus. B «pactsope» uene-
‘HaNpPaBNeHHbIX Pa3MbllNeHni («HAKOMNEHHBIX» Pa3MblLUNeHUi) HauuMHaeT pacTu
KPUCTaNN HOBOMH MBbICNH.

BpoxHoBeHMe HenpeMeHHO COMYTCTBYET HAayuyHo# (PaHTasuu, HO MPOAYKTUB-
Has (copepratensHas) HayuyHas cpaHTasms pefko poxpaercs 6e3 npegsapurtenn-
HOM cucTemaTtudeckoi pabetbl. Hosble maeu noprotasnusaiotcs TpyAom. «Yem
wupe, Goraue, pasHoobpastee onbIT YenoBeka (B HawWem clyyae — ONbIT Hayy-
+bIX MckaHud.— A, K.), Tem — npu npounx pasHbix ycnosusx — Boraue Gygert ero
soobpakeHuen. * Ho 3abblsath 0 TBOPYECKOM HACTPOEHHOCTM AyLUM, MM BAOXHO-
BeHMH, KOHEYHO, He cregyer.

Mayuan TBOopueckyio 6uorpaduio K.D.luonkosckoro, Mbl HAXOAMM BO MHOIMxX
ero paborax yKasaHus Ha onpepensioulee 3HaueHMe HAYYHOM (haHTasuu ANs Npo-
AYKTUBHOMN TBOpUECcKoi paboTbi yueHoro. «YueHblii gomxeH BbiTh HageneH ¢paHTa-
3uein,— roscput LIMONKOBCKMMA,— Tak Kak (paHTasua MurpaeT BMAHYIO PONbL M B
Hayke, u B mckyccrse, MaHTasms HeoBxoAMMa Tak e, KAK M KPOMOTAMBLIA TPYA
Hap cobpaHHbIM matepuanom. bes paHTasum Hayunas pabora npespaujaercs B Ha-

rpomoxaeHUue (DAKTOB WM YMO3AKNIOHEHMH, NyCTbiX, XyAOCOUHbIX M 3avactyio Gec-

TNoAHLIX. ...B rapMoHMUeCcKOM COYETaHMM HAayyHOro MCCNnefoBaHUsA W Hay4YHOM
PaHTa3uM NEeMMT 3aN0r ABMIKEHUS Hayku Bnepen» **.

Mbl nonaraem, YTo HaMBaXKHEWLIMM B XapPaKTEPMUCTHKE TBOPYECKOW NUYHOCTH
SABNAETCSH MHTerpanbHbli pe3ynbTaT CuAbl ero (aHTasuu, a MMEHHO 3BPMUCTHMKA
aHTasuM, T. e. ee NOMOLLb HayYYHOMY OTKPLITUIO, (POPMYIMPOBKE HOBBIX HayuyHbIX
Pe3ynbTatoB. JTO BaXKHO MOTOMY, UTO LieNeHanpaBNeHHOEe M3MEeHEHWe dNeMeHTOoB
CTPYKTYPbl MO3ra Noka HEe[OCTYNHO YENOBEYECTBY, B TO BPeMs Kak meToasl oby-
YeHWUs WM BOCMMTAHWMS HENPEpPLIBHO COBEPLUEHCTBYIOTCSA, CTAHOBACL [AOCTYMHBLIMK M
NOHATHBIMM ANRA MHOTHX.

Yuenbhi pomxeH obnapate HpasCTBeHHbIM Benuuuem, 6e3 koToporo ¢aHTa-
3us Tepser kpbinba. Kak ckaszan Anb6eprt DiHWITENH, «MOpanbHble KayecTsa Bbl-
AAOWEACA NIMYHOCTH MMEIOT, BO3MOXHO, Bonbluee 3HaueHue ANS [AHHOrO MOKO-
NleHUs W BCEro XoAa MWCTOPHMM, UYEM HUCTO MHTENNEeKTyanbHble [OCTHMMKEHMUS.
TlocnenHue 3aBMUCAT OT BeNMUMS XapakTepa B 3HauuTenbHo Gonblueit cTeneHu, uem
3TO NPMHATO cuUTaTbn. MopanbHas M 3cTeTMHeckas cTopoHa TeopvecTea KoHcraH-
TMHa DAyapAOBMYA, HPABCTBEHHLIE MOTMBLI ero Mccneposatensckoi paborel 3acny-
MMBAIOT crneumanbHoro usyyenus. Ha cobpanmun, nocesuweHHom 70-neTHemy
tobuneto K. 3. Limonkosckoro, 1obunsp ckasan: «5l oueHb pafi, YTO MOM HAeU B
TON MNU MHOM (DOPMe NONYuYMnM OCyulecTBNeHue. 5l He FOHIOCL 3a NPMOPMTETOM,
AMeHeM Mnu cnasoit. Sl 3Halo, 4TOo a8 paboTan M3 BCEX CMA M CHACT/IMB, €CAM MOS
pabora npuHecna xoTb kakyto-HMEyAb NONb3y 4enosevectBy. A 3TO ANS MeHs Be-
nuyaiiee HpascTBeHHOe yaoBneTsopenue. bonblie mHe Huuyero He Hago» **7,

HEBO3MOMHOE CEroAHs CTAHET BO3MOXHbIM 3ABTPA

Cmensie nonetsbl HayuyHo# (paHTasum B TBOpueckmux uckavusax K. 3. Liuonkos-
CKOro #BAAIOTCS, NO Cyuwectsy, raybOKUMM HayYHO-T@XHMYECKMMM NPOrHO3amu
MU NPUHLUMNMANLHLIMM HAYYHBIMM FMNOTE3aMM, HaCTb M3 HUX YXe NOATBEpPXKAeHa
8CEM XO[OM Pa3BuTHs Yenoseveckoro obuwectsa.

*C. N Py6burHwrenH OcuHoesl obweit ncuxonoruu. Yunearus, 1946 r.,
cTp. 333.

** CM. ctatbio akagemuka A, E. M epcmaHa «AHanus obwmx pabor K. 3. Lu-
onkosckoro». Cobp. cou. K. 3. LUuonkosckoro, 1. 1V, «Haykan, 1964 r., ctp. 433.
**K 3. Uuonkosckun Cobp. cou, 1.1, Usp-so AH CCCP, 1951 r,,

cTp. 119.

«Ecnu 6b1 yenoBek 6bin coBeplieH-
HO NMIIEH cnocobHOCTH Meurarb,.. ec-
nM 6Ll OH He Mor m3pepka 3aberathb
BnepeA M cosepuarb BooGpakeHuem
CBOMM B LIEeNbHOM M 33aKOHYEHHOM Kpa-
coTe TO camoe TBOpEHHe, KoTopoe
TONbKO 4YTO HAYMHAET CKNAALIBATLCA
noj ero PpyKaMM,— TO S PeLIHTENbHO
He Mory cebe npepcraBuTh, KaKas no-
6yanTennHas npuumHa 3actasuna 6bl ue-
noBeKa npeAnpMHMMATL M AOBOAMTb AO
KOHUA ObWMpPHEHWME M YTOMMTENbHbLIe
pabotul B obnacTtm McKycctBa, Haykm M
NPaKTHYECKOM MKM3HM. Meurta Kakoro-
HKMOYAbL yTOnMCTa, CTpeMmslerocs ne-
peco3fjatb BCIO JKM3Hb UYENOBEHYECKMX
obujects, xBataer EBnepes B TaKylo
fAanb, 0 KOTOPOMH Mbl HE MOXKeM fAaxke
MMETb HMKAKOro MOHATHS.

..Cam Meurtatenb BMAMT B CBOeN
Meure cBATyiI0O MCTMHY M OH paboraer,
cunbHo M pobpocoBectHo paboraer,
urobel Meura ero nepecrana 6biTh
Meurolo. Bes uM3HL pacnonoXkeHa no
OfjHOM pyKoBOAsLeH MAEce M HanonHe-
Ha CaMoI0 HaNPSYKEHHOIO pAesATenbHo-
ctbio. OH c4acTNIMB, HECMOTPA HA NK-
WEHHA M HENPHMATHOCTH, HECMOTPR Ha
HaCMEeLllKM HEeBEpPYIOWMX M Ha TPYAHO-
ctH 6opb6bl ¢ YKOPEHMBIUMMMCH MOHS-
™AMM, OH CYACTNMB, NMOTOMY 4TO Be-
nuyaKwee cuyacrbe, [OCTyNHOE yeno-
BEeKY, COCTOMT B TOM, 4TO06bl BNIOGMTD-
cs B TaKyl0 MAEI0, KOTOPOW MOXHO
nocesituts 6espasgensHo Bce CBOM
CHNbl M BCIO CBOIO JKM3HbM.

(4. U. Mucapes. Cou,
1. 3, 1956 r., ctp. 148—149)
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Ewe 8 1897 r. Linonkosckuit scHo npepcraensn cebe, uto passuTue aspoHaB-

TUKNU H paKeTHOﬁ TeXHUKWM HeBO3MOXHO 6Ges a3pOAUHAMUYECKUX DIKCNEePUMEHTOB,
fIO3BONAIOWMUX KONMMYECTBEHHO, C AOCTBTOHHOﬁ TOYHOCTbLIO onpepAensnTb CUnbl BO3-

AeNCTBMA BO3AYWHOro NOTOKa Ha peanbHble KOHCTPYKUWM neTtarensHbiX annapa-
ToB. OnpefeneHus a3pOAMHAMMUECKUX CMN MOXKHO NPOU3BOAUTL B nabopartopuy,
CO3/aBafs MCKYCCTBEHHbI PaBHOMEPHbLI NOTOK BO3AYXa B a3POAMHAMUYECKOWH
Tpy6e. Liuonkosckmii nmncan: «B nocneaHee spems, NPOM3BOAs MpoOBEpOUHble
ONbIThl, 1 NPUMAYMan Aenarts uX NO COBEPLIEHHO HOBOMY METOAY M MPM MCKYCCT-
BeHHOM BeTpe (nonactHas Bo3AyxoAyBka — pos 6onbloi sesanku). ...OnsiTel noa-
TBEpAMNU AaHHble HaMu (POPMYIbI: M ANS B3IATON MOAENM 5t NONyuUn KO3 duLmeH-
Tbl COMPOTMBAIEHMS, MOCTENEHHO YyMEeHbLIAloWMecs ¢ ysenuuyeHwem Bbictporo
MCKYCCTBEHHOTO BO3AYLIHOro NoToka. Hosble MeToAbl MO3BONSIOT NPOU3BOAUTE
MCCNefoBaHUA BO BCAKOE BPEMS M C AOCTATOYHOW TOUHOCTLIO; OHM TaKXKe BeCbMa
yaobHul ana pemouctpuposakus» *. A 8 1899 r. Limonkosckuit yxe ytsepxpan:
«Mpubop (aspoaunHammuueckas Tpyba), YCTPOEHHLIN MHOWO, Tak Aeiwes, yaobeH u
npocT, Tak 6LICTPO pellaet HepaspeluMMble TEOPeTHHEeCKM BOMPOCH], YTO AOMKEH
cyuTaThcsl HEOBXOAMMOIO NPMHALNEKHOCTLIO KAMJAOro YHUBEPCUTETa MAM (U3~
yeckoro kabuHeta» **.

Kak u3pectHo, Luonkosckuii 8 1900 r. nonyuun ot Poccuiickon Axkapaemun
Hayk 470 py6neii Ha NPOM3BOACTBO OMBITOB MO COMPOTUBIEHHMIO Bospyxa. Ha atn
AEHbrW OH MOCTPOMN HOBYIO a’pofiMHamuueckylo Tpy6y u BbinonHun 6Gonbwyto
nporpammy aspoamHamuueckux skcnepumentos. B 1902 r. Koucrantun Dayappo-
BMY nucan akafemuky M. A. Poikauesy: «Sl meutaro 0 nocrpoerun obcepeatopun
no conpoTueneHuio Bosayxa. ..B rakoii obcepsaropum.. ygo6uo 6bino 6bi no-
BTOPATb OMbITbi ANS YUYEHbIX, }KENAIOUWMX NPOBEPHUTL 3TH onbiThl.. [leno 3to senu-
KOe, UPEe3BbIYaAHO BENUKOe, KAk OKeaH» ***,

Hayunbiit nporHos Uuonkosckoro GnucratensHo nopteepanncas B XX crone-
Tiu. B Hawm pHM aspoauHamuueckue TPyBbl PasnMUHbIX KOHCTPYKLMA nOny4unu
HeobblyaliHO WHMPOKOe pacnpoctpaHeHue. Bce aBMauMOHHble BY3bl M TEXHMKYMbI,
nouYTU BC@ KPYMHble YHUBEPCHTETHI MMEIOT aspofuHamuueckue naboparopuu (unu
«obcepearopum», kak rosopun Lluonkosckui). Bo MHoOrmux crpaHax cospaHbl cre-
LManM3MpOBaHHblE KPYMHble aspoguHamuueckue nabopatopmn. Muposyio ussect-
HocTb nonyumun Haw LlentpanbHbii asporuapoguHamuueckuin uuctutyt (LLATH),
pacrionaralouMi  CoBpemMeHHbiM HaBopoM pasHooBpazHbIX a’3pPOAUHAMMUYECKMX
TpY6.

B kavectse BTOporo npumepa HayuHoi daHTasum Lluonkosckoro npusegem
rPaHAMO3HYIO NPOrpamMmy MOCTYNaTeNbHOro PasBMTMS PAaKETHOW TEXHUKM M KOC=
MOHaBTHKHM, KOTOpYto Hametun KoHucTaHTuH DayapAoBuu B KoHue cBoeit paborsbl
«MccnepoBaHme MMPOBbIX NPOCTPAHCTE peaKTHBHbIMM Npubopamu». Ou suigenset
cnepytowue «rpy6bie CTyneHu» passutus u npeobpasoBaHus aspONNaHHOro pena,
AOCTUraloWero BbICLUMX LEene.

1. YcTpausaeTcs pakeTHbld CamoneT C KPbinbSMUA U OBbIKHOBEHHbBIMU OpPraHa+
MU ynpasneHus. Llenb — HayuuTbca ynpasnaTb a’sponnaHom C PakeTHbIM ABMraTe-
nem, perynupoBatb TAry W MN8HWPOBaTbL NPKM BLIKAOYEHHOM psuratene. (dtor
NYHKT NPOrpamMmbl Hayan OCyLLecTBAATLCS B Hawewn cTpaHe B8 1942 r., korga 6uinu
coseplueHbl Nepsble Nonetsl netuMkom I 4. BaxuuBaHmu Ha camonete ¢ paker-
HbIM ABMratenem, CO3faHHbLIM MOJ PYKOBOACTBOM M3BECTHOrO COBETCKOIrO KOHCTH
pykTopa B. ®. BonxoeurtuHoBa.)

2. Kpblnbﬂ nocneayrouwmx camoneTos HafAO0 NMOHEMHOry YMEeHbLWatb, CUNY Taru
U CKOPOCTb YBEJNIMYMBATD.

* CMm. xypHan «BecTHuk onbiTHOM
Ne 258 u 259, Ogecca, 1897 r.

K. 3. Uuonkosckui Cobp. cou, 1. I, Usg-so AH CCCP, 1951 r,
cTp. 259—260.

* K. 3. Unonkosckui «OBwectseHHas opraHusauus uenoseuecrsan, (Boi«
uncnenns u Tabnuubl). Usg-nue astopa, Kanyra, 1928 r., ctp. 28—29.

U3MKM M INEMEHTAPHOM MaTeMaTHUKM»,
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FUAKMN CBODOLHO E

~~TACNAPAIOUIMHCA KUCAOPOQ mcgu,
NAU 54¢H5 HU3K TeMNePATYP
A SOV D T T T i _\B A;’;nﬁpfrﬂb' a
e LIPS AN9 AbtXAHN
——mr\\zﬁwqxun yriaepogorop napyrne

Pakera K. 3. I[uoaroeckozo, npoexr 1915 2. Yeprew K. 3. [Juoarosckozo

3. MNpoHuKHOBEHME B OuUEHb pPaspexeHHble CNOM armocdepsl.

4. Monet 3a npegensl armocgepbi M CMYCK MNaHUPOBAHUEM.

5. OcHoBaHMe nOABMXKHbLIX cTaHuMi BHe atmocdepsbl. (CosfgaHMe MCKycCTBEH-
HbIX CNYTHUKOB 3€MNM Hauano ycnewHo ocyuiecTBnsTecs ¢ 4 okrabps 1957 r., c
MOMEHTa 3anycKa NepsBoro B MUpe COBETCKOro MCKYCCTBEHHOro CMyTHMKA 3eMmnu.)

6. Ucnonb3soBaHue kocmoHasTamMu dHeprux ConHua Ans.. NUTaHKS M APYrUX
WMUTEMCKMX Lenen.

7. YcTpausaloTcs agupHble ckadaHApbl — repmeTryeckas opexpa Ans bes-
onacHoro Bbixofz M3 paketbl B 3¢up. ([lepsbiii B Mupe BLIXOA KOCMOHABTa U3
KocMuueckoro kopabns «Bocxof-2» B OTKPBLITbIA KOcMoc, Mo Luonkosckomy — 8
aup, B ckadaHape ¢ MHAMBMAYANbLHON CUCTEMOM wusHeobecneueHus cocrosincs
18 mapra 1965 r., koraa cosetckuii kocMoHasT A. A. JleoHos npobbin BHe KOpab-
ns 10 muHyT.)

8. Bokpyr 3emnu ycTpauBaioTcs OBLWMPHBIe nocenexus.

16. «Hauunaertcs yracanue Connua. OcTaBlueecs HaceneHMe CONHEYHOM Cu-
CTeMbl YAaNseTcs OT Hee K APYrMM COMHUAM, K paHee yneTteswium Gpartbsimn *

MacwrabHoctb ¢aHTasum nopasutensHa. M ecnn ocyuiectsneHne nNporHosa o
BbixoAe B 3¢pup cBepuwmnock Yepes 39 ner nocne ony6nukosanus B Kanyre pabo-
b1 Lluonkosckoro, To fO ocyllecTeneHus NPoOrHo3a o NepeceneHuu uYenoeeyecTsa
K APYTMM «COMHLAM» AOMKHbI, NO-BMAMMOMY, NPOMTH MMANMAapAbLI nert.

B paccMoTpeHHbIX ABYX NPUMMepax Hay4HoOM (aHTasuu (4 3TO XapaKTepHO Anx
6onbiumHCTBA NPOrHosos LIMONKOBCKOro) Ba)HO OTMETMTL, YTO OCHOBOM (haHTa-
3uM sBRSETCS OrPOMHas HanpsKeHHas MccnefosaTenbckas paboTa Haf KOHKpeT-
HbIMU (1 6M3KMMM NO Hay4HON npobnemaruke) HayYHO-TEXHWMUECKMMM 3afa4amn.
Tak, nporHosupya 8 1899 r. 6yaywee aspoauHamuueckux Tpy6, HeoBxopmbix
ANS HAYYHO-TEXHUYECKOro Mporpecca a’pofMHAMMKM M KOHCTPYMPOBAHMSA neTa-
TenbHbix annaparos, LlMonkosckuit xopowo noHuman nonHyro 6ecnomowHoCTs
rMAPOAMHAMUKM MAeansHOM XuAkocTu XIX B. NpW BbIUMCAEHWM NOABEMHON CUNbl
M nobOBOro cONPOTUBNEHMS Ten CaMblX NPOCTbIX rEOMEeTPHUYECKMX ouepTaHui. O
Takxe 3Han, paboras Hap cospaHuem AMPMIKABNS, UYTO TOMBKO M3 a’poaMHaMuue-
. CKOTFO 3KCMEPUMEHTA MOXHO NONY4MTh BnM3KMe K peanbHbIM 3HAYEHMS] a3POAMHA-
muuecknx cun. B 1897 r. oH nocrpoun nepsbiii BapUaHT «BO3AYXOAYBKM» U €Ob-
cTBEHHOPYYHO nposen OGonblwylo cepuilo  aspPOAUHAMMYECKUX
B 4aCTHOCTW, ONpeAenun CONPOTHBIIEHHE TPEHMSI.

Pucys ysnekatenbHble KapTMHbl KOCMMYECKOrO MOneTa B YC/NOBMAX HEBECOMO-
CTM 1 chopmynupys BecnpeuefieHTHbIN NPOrHo3 Nporpecca HayKu M yenosevecTsa
Ha munnuapabl ner, Linonkosckmnit umen «s csoem noptpene» Gonee 20 pabot no

JKCNEepUMEHTOR,

* Hekotopble pocnosHble hopMynuMpoBku B3sTbl M3 KHuru K. 3. LLuonkos-
ckoro «PeaktusHbie nevatenbHbie annapatbiv. «Hayka», 1964 r., ctp. 271-—273.

«To, u4to HasbiBaloT 6eccosHarenb-
HbIM B YMCTBEHHOM JKM3HM HYENoBexa,
TO eCcTb B HayKe M MCKYCCTBE, €CTb He
YTO MHOE, KaK HAKOMNEHHOE Ppa3Mbiil-
nexmen.

(f. XMonwu. Tlcuxonorus
senukux nogen. CM6,
1890 r.)

«Boo6pameﬂue NPMHMMAECT HEe Me-
Hee yyacTMs B TBOpUYecTBe reomerpa,
YemM y nosta B MMHYTHI €ero BgoxHose-
HHUa»,

(K. A'AnambBep)

«BaoxHoBeHue HY)XXHO B MO33MH, KaK
U B FEOMETPHMUY.

(A. C. NMywkun MNonn.
cobp. cou., MHap-so AH
CCCP, 7. VI, 1949 r.,
ctp. 41)
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TEOPHM PEAKTUBHOTO ARBUKEHMH, psify M30bpETaTenbCKUX MPEeAnoKEHUMH AN Koc-
MUUECKMX PaKeT M paKeTHLIX ABMraTeneid, a TakKe OCHORoMonaralouue uccnepno-
BaHUs B 06NacTU KOCMOHABTMKM.

Mbl npuBenu nuwb HEKOTOpble NMPUMEPBI, XapakTepusyloluue HayyHoe BOO6-
paxenne K. 3. Limonkosckoro. MNopasutenbHble HaydHble MNPOrHO3bl COfepIKaTcs
Takxe M B ero pabortax: «XusotHoe kocmoca», «byaywee 3emnu u yenoseuect-
sa», «XKuBble cyuiectsa B kocmocen, «PacteHus 6yaywaro», «ObuiectBeHHas op-

TraHuslaumusa yenosevyecTtsa» M ALyrux *,

HAYYHAS ®AHTA3UA —3TO CO3JAHME HOBbIX WAEM HA  OCHOBE
MMEFOLLMXCS 3HAHUM

Matepranom Ans NOANMHHO Hay4HON baHTasuM cnymar obpasbl mamaru, T. e.
3anacel CTapbiX MAeM, BMEYaTNeHUii W BOCMIPUATMIA BHeLIHero Mupa, 6e3 KoTopbix
HEBO3MOMHa HayuHas paboTa, a cnefloBaTenbHO, M HayyHas aHTasus, npeplect-
8yloULas JIOTMYECKUM [OKAa3aTeNbCTBAM  MCTMHBL.  MOMHO 15U COBEpLUEHCT-
BOBaTh CNOCOBHOCTL CO3[AHUS HOBLIX MAEM y Kawporo uHausuayyma? HKoHeuHo,
<nocoBHOCTH K CO3[aHMIO HOBLIX MAeH (T. e. HayuHOM caHTasuM) pasBMBAIOTCS He
y BCex niopei OAMHAKOBO. TBOPLOM HOBOFO MOXMHO CTaTb MPW YCNOBWUM, YTO Bbi
yHacneaosany HeKOTOpble 6naronpusTCTBYIOLME 33[aTKM M MPEAPAcrnonoMeHne
K CMCTEMAaTUYECKOMY Pa3MbILLNEHMIO, exeaHeBHOMY Tpyay. Cneayer HanomHuTb
34ecb MbICb M3BECTHOrO COBPEMEHHOro amepMKaHckoro martemaruka M. Moita —
«na 1oro, 4To6bLl 6bITh XOPOLWIMM MAaTEMaTUKOM... MM XOPOLUMM CRELUaNUCTOM B
noboi obnactu, Bb! AOMKHLI yMeTb XOPOLWO AOraAbiBaThcs (AOragka — HayuyHas
tpanTtazus — A, K.), ns toro utobul yMeTh XOpOLWO AOraAbIBaTLCS, BbI AOMKHbI, 2
©6b1 nonaran, npexpe BCero, UMeTb NPUpoAaHble cnocobrHocTH. OfHaKO UMeTb Npu-
poaHble CNOCOBHOCTM HEZOCTAaTOUHO. Bbl [OMKHBI MCCNeaoBaTh BAWM [OTaAKM,
CPaBHMBaTh MX C (PAKTAMM, BUAOMIMEHATL WX, ecnu Heobxoamumo, H, Takum obpa-
30M, npuobpectu wupokui (M rnyBokuii) onbiT B AOraAkax, Kotopbie CcEbIAUCH.
C TakMM OMbITOM B CBOEM MOACO3HAHMM Bbl, BO3MOXHO, cymeeTte Bonee.ocHoBa-
TeNbHO CYAWTb O TOM, KakMe [AOrafKM MOrYT OKa3aTbCA MNPaBUIbHLIMMK,

a Kakue Het». **,
BatHEMIMM RPU3HAKOM NIOAOTBOPHON HAYYHOM (haHTa3MM SBNAETC ymeHbe

AAHHOTO MHAMBMAYYMAa NPETBOPATL HayuHYlo (PaHTasuio B HayuHylo McTuHy. Ho,
KaKk NpasunbHO OTMETMN M3BEeCTHLIM coseTckui ncuxonor C. JI. PyBuHwreiin, «ans
Toro urobel npeobpasosbiBaTe AEHCTBUTENLHOCTL Ha MPAKTHKE, HYKHO YMETb
npeobpa3osbiBaTh ee M MbIcNeHHO» ***, DTO NMONHOCTLIO COBMNAAAET C M3BECTHBIM
sbickasbiBaHMem Lluonkosckoro: «OfHako Henbss He 6bITb MAaee: MCNONHEHMIO
npepalwecTByeT MbiCNb, TOYHOMY pacueTy — (paHTasusa» ****,

KAK ®OPMUPOBATb IJIEMEHTbI HAYYHOM AHTA3UU

Mol noneiTaemMcs NepeuncnuTL PeKOMEHAALMHU, KOTOPble, C Halleid TOuKM 3pe-
HUS, MOryT BbITb NONE3HLIMM AN CTAHOBNEHMS dNEMEHTOB Hay4yHON aHTasuu. He-
KOTopble peKOMeHA[AaUuuW MOATBEPMAAIOTCS MHOrONETHUM OnbITOM paboTthl co
CTYAEHTaMM M acrnuMpaHTamu B COBETCKOM BbiCwei wkone. Bor uto Hago umers B
8uAy, GOPMUPYS HOBbLIX McCnegosaTenes.

* Cm. Takme cBopHuk HayuHo-paHTacTMueckux npowmssepeqmii K. 3. Liwuo n-
kosckoro «Mym k 3se3gam». Mag-so AH CCCP, 1960 r.

* A. MNona Marematnka u [MpasgonoaobHsie paccyxxaeHus. MHnutusaar,
1957 r., ctp. 138—139.

“*C. Jl. Py6bunwreiin OcHosbl obweit ncuxonorwu. Yunearus, 1946 r.,
<Tp. 324.
"™ K 3. Lluonkosckui PeakTueHble AsMraTensHble annapartbl. «Haykan,
1964 r., ctp. 189.
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— B petckue roabl: CkaskuM POA[HOM CTPaHbl, POMaHbI M MOBECTM (haHTacTos
(nanpumep, Hiona BepHa); uTeHMe € NOSCHEHUSMU NPOU3BEAEHMN CEPbLE3HbIX Mo-
nynspusatopos Hayku (HauuHas c XIX B.); uTeHue BCAYyX CTMXOB BbIAAIOLLMXCS
nostos. Mbl y6erxpeHbl, 4To xopoluee CTUXOTBOPEHWE passuBaeT nonertsl soobpa-
WEHNS 8 APKMUX obpasax, B HEOXMMAAHHbIX CPABHEHUSX M COMOCTABNEHUAX; XOpolwue
CTUXM OUeHb 4acTo CyTb rnyboKue MHTYMTUBHbIe AOrafku *,

— B paHHue toHOweckue rogsl: camoobpazosaHue, nouck (TPeHMpoBka cno-
£oBHOCTM MCKaTb) HOBLIX OPMrMHAMNbHBIX [OKA3aTENbCTB MW3BECTHOrO; pelueHue
{BnonHe caMoCTOSATENBHO) TPYAHLIX 3aAau «C M3KOMUHKOM» NO (PU3UKE U MaTema-
TUKE; YTeHMEe KNAcCMUeckux (M HPAaBSALLMXCH) NPOM3BEAEHMN HAYKW, TEXHUKM, (Pu-
nocoduu, nuTepatypbl ¢ obs3aTeNbHbIMM 3AMUCSMM B «3aBETHYIO» TETPafb XOpoO-
ALUMX MBICNEN; CMCTEMATHUECKME 3arMuCM CBOMX Mbicnelr (BnedYaTneHui, CpaBHEeHWN,
PA3MBILLNSHUIA M T. N.) B AHEBHMK; Y4acTMe B TEXHMUECKMX KPYMHKaX M ONMMMMa-
AAX; peneTMTOpPCTEO (MM MOMOLLL TOBapPMLLAM).

3ametum (be3 aHanusa CTATUCTUMUECKMX [AAaHHbIX), 4TO nopasnswouiee 6onb-
LWMHCTBO YHaliMXCs «pasHouuHues» (B Lapckod Poccuu), M3 KOTOpPLIX BbIPOCAM
‘BbIAAIOULMECS YUEHble U WHXKEHEpPbl, B FMMHa3uyeckMe U CTyfleHYecKHe rofbl Noa-
pabatbiBanu Ha MXMU3Hb PENETUTOPCTBOM. PeneTUTOPCTBO CYLW,ECTBEHHO MOMOrNo
HOPMHPOBaAHMIO KPYNHenwmx mexaHukos Poccum: H. E. XHykosckoro, K. 3. Luon-
«osckoro u C. A, Yanneiruna.

— B crypeHueckue u acnuMpaHTCKue rofbl: CTPEMMTLCA peanu3oBaTth Ha gene
#“3BeCTHylo Mbicnb LiMonkoackoro, koTopsbiii nucan B astobuorpadumn: «5 yuuncs,
TBOpSA»;, Noctasuth TpebosaHue, 4TO6bl (POPMHUPYIOLLANCA HayyHas aHTasus no-
Yauie nepexofuna B Nnorudeckn 6esynpeuHble [OKA3ATENbCTBA HAYHYHOM MCTUHbI;
Pa3BUBaTh KPUTUUHOCTL M CKENTMLM3M K MaHWNOBLUMHe B HayuyHbix paborax; no-
cnepoBaTenbHO M €XEeAQHEBHO OBaJleBaTb MAaTEMAaTHMUECKUM S3bIKOM AUHaMUue-
ckux npoueccos (teopus AuddepeHLManbHbIX yPaBHEHMNA, BAPHUALUMOHHOE MCUMC-
nexue, TeOpus ONTUMAaNbHLIX MPOLECCOB); YAENATh BHMMAaHWE M3YHEHUIO pasninu-
HBIX SBREHMI NPUPOAL!, ONMUCbIBAEMbIX O[MHAKOBbIMK AU dEepPeHLUanbHbIMKU
ypasHeHusmu (Teopus konebaHuii, Teopus MNOTEHLMANa, TEOPMUs AUHAMUUYECKMX
cuctem € OBpaTHbIMM  CBA3SIMM M APYrMe), MOMHS 3aMEYATeNbHYIO MbiChb
B. WU. Jlennna — «EauHcTBO npupoabl oBHapyXuBaeTCs B «NOPA3UTENbHOM aHano-
TUYHOCTHY AncbPepeHUmManbHbIX YPaBHEHUM, OTHOCALLMXCS K PasnuuHbim obnactam
asneHn» **,

XoTtenock, xoTsi Bbl CXeMaTMUECKM, OXEPAKTEPU3OBaTL CNEAYIOWMMH HYepTamu
ujean yMHOro MHTEpPECHOro npenopasarens.

— OH 3HaeT, 4yTo BNagetb [YMaMM MONOAOrO MOKOJNIEHUS MOXKHO, TOMbKO
NOKa3blBasl KPACOTy U AEHCTBEHHOCTL YENIOBEYECKOM MbICNH. ’

— OH niobut coero cnywarens, M NOTOMy cTapatenbHo (OT NEKUMM K nek-
UMM, M3 rofla B rof) COBEpPLUEHCTBYET (DOPMY M3NOMKEHMS,

— OH cTpemuTCa cpenaTb neKUMIO COAEpPKAaTeNbHOM (BLICOKOMH(OPMATUB-
HOM) 1 3axsarbiBalowei (naeHsouwen).

— OH uuTaeT TeHAGHUMO3HO, OKPALIMBAS BCe Hay4Hble OTKPLITUS CBOEN MH-
AUBUAYANBHOCTLIO, CBOMM BOCMPAATUEM SBNEHMM,

— OH HenpecTaHHo AymaeT o AanbHeilueM PAa3BMTMM OTEUECTBEHHOM HayKw
W KYNbTypbl, BOCMUTLIBAA AOCTONHbIX CTPOMTEnei Hosoro obuiecTsa.

— On uutaer Tak, uTo copepikaHue NOBON nexkuum KawAabId pas sensercs
ANS Hero BOJIHYIOUWMM HAy4HbIM OTKPbITUEM — OH OKPbINEH MPOLLEeCCOM Nepenayu
3HAHMK,

— OH obsasatensHo BeAeT NpaKTHYECKME 3aHATMS MO CBOeMy Kypcy, pabora-
€T B HayYHOM KPYXKe M PErynsipHo BbiSBASIET CNOCOBHLIX OfAPEHHbIX CTYAEHTOB,
HacTOMYMBO M MOCNEAOBATENbHO MPUYUYas UX K CAMOCTOATENbHON TBOPYECKOH Aesi-
TenbHoct. Ero nesus: yueba + teopuectso.

* «BoobpaxeHne — 3T0 nepBas CTyneHb M OCHOBAHWE BCEH MOIIUU»— YTBEPIHK-

paer ®pepepukc Napcua Nlopka.
** B. N. e nunH. MonH. cobp. cou., 1. 18, ctp. 306.

4. 4. ROCMOZEMBAHCRM i
npogcecop
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Naeup

2 mions 1970 r. nocne THKENOM WM NPOROMKMTENEHON 6O~
ne3HM CKOHYANCA M3BECTHbIA YYEHbiH, BOKTOP (PU3UKO-ma-
TemaTuueckux Hayk, npodeccop [asup  Ansbepro-
Buu (MpaHk-KameHeukui,

0. A. ®panx-Kamereukmit poauncs 3 asrycra 1910 r.
B BunbHioce B cembe ydeHoro-xMmuka. OkoHums Tomckwui
TEXHONOrMYECKMA MHCTUTYT, OH MOMAYYMUN CReuranbHoOCTh
MHIKeHepa-meTannypra.

B. 1935 r. A. A. ®pank-Kamereukuit Hauan HayuHyio
npestenbHocts B MHcTUTyTe xumuueckod cusnkn AH CCCP.
OH mHoro pabotan B 061aCTM XMMUUYECKON KUHETUKM U BHEC
6onbwolt sknag B paspaboTKky Teopuu ropeHus W Tenno-
soro e3pbiea. B pacusete ceoero Ttanauwta . A, ®pank-
KameHeLkuli BMecTe C APYrMMU BeAYLWMMYU (DU3MKaMKU Ha-
Wel CTpaHbl OTAAN MHOFO CMA M SHEPrUMM PELUeHMIO BAaM-
HbiX NpoBnemM rocyAapcTBEHHOro 3HauyeHus. 3a 3acnyru
nepen Haywoit CoBeTckoe NpPAaBMTENLCTBO HArpaguio ero
opaeHamu Jlennna u Tpyacsoro Kpachoro 3Hamenu. On
6bin TpMKALI YAOCTOEH 3BaHMA fnaypearta rocynapCTBeHHOM
npemuu.

C 1956 r. A. A. ®pank-KameHeuruit pabotan Hag
npobnemamu usmuku nnasmel B MHCTMTYTe aTomHoH
aHepruu umenn M. B. Kypuatosa. Mo ero unuumatuse 6bina
cospaHa kadeppa pHU3MkM nnasmsl B MOCKOBCKOM hu3mKO-
TexHuyeckom MHctutyte. [lasug AnbbeproBuu pykosoaun
370N KahefpPON AO KOHLA XKM3HM, NepefaBas CBOM 3HaHMA
MONOJOMY NMOKONEHUIO. MHOMME ero yuyeHMKM CTanu KaHAu-
[aTaMM M [OKTOPaMX Hayk.

YueHsit wupokoro puanasona, [aeup AncBeprosuy
O4eHb MHOrO CAenan u AN PasBUTMS COBETCKONW acTpodu-
3uku. BHyTpeHHee cTpoeHue 3Be3pn, Teopua nynbcaumi ne-
pemeHHbIX 3Be3f, B3pbiBbl HoBbix M CeBepxHOBbIX 3Be3f,
TEeOpHUA TEPMOSAEPHbIX peaKkuuid B 3B€3AaX M TEOpHs Npo-
MCXOMACHUS XMMUUYECKMX DNEMEHTOB — BOT [aNeKo He non-
HbIX nepeueHb pasfenos acTpodu3uky, B paspaboTke Ko-
TOpLIX ApuHMMan yuactve [lasup AnsbeproBuu c nnesgon
CBOMX YYEHMKOB.

A. A. dpank-KameHeukuit 6bin Gnectawmm negarorom
M nonynapusatopom Hayku. HanucaHHas MM cneuuansHas
KHUra «usmnueckue NpoLeccsl BHYTPU 3BE3A» CTana B OAUH
PSA C MU3BECTHbIMM MOHOrpadusimu DpauHrtoHa, Yanpapa-
cekapa, LUsapuwmnepa. Mpoctota, scHOCTb M3noskeHus u
NUTepaTypHOe MACTepPCTBO, C KOTOPbIM HAamnMcaHa 3Ta KHMra,
cienannd ee NONE3HON He TOMbKO ANs CAELMANMCTOB, HO M
ANs CTYAGHTOB, TONIbKO HAUMHAIOWMX M3Y4aTb ACTPOGUIUKY.

Xopowo ussecTHa uMTatensm nonynspHas kHura «[lnasma— .

ueTsepTOe COCTOSIHME Beu,ecTsa», BblAe€piKaslWaa HeCKOonb-
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Anbb6epToBuy

Ddpank-KameHeuxkuii

KO  u3pgaHui.  Bonbwylo  HeycraHHyto  paboty  sen
B. A. ®pank-Kameneuxuis s wyprane «Mpupoga» u B0
BcecorozHom obuwiectse «3Hanuen, OH cTapancs Kak MOX-
HO CKOpee AQOHEeCTM A0 LIMPOKMX MAcC HOBble AOCTHXKEHUS
Hayku. B kawpoi ¢pasze, nNpousHeceHHOM MM Ha neKUKM
Mnu B nuuHOK Becepfe, 4yBCTBOBANAcL NpeXAe BCero Jio-
60BL K NICASAM. .

Muzrwe  [asnpaa AnsBeprosuua — npumep 6GesrpaHuu-
HOM NPeAaHHOCTH HayKe, KOTOPYI OH cuutan obuiectseH-
HbIM, KONNEKTUBHLIM AENIOM, &8 HEe NPUBMUAErueil OAMHOYEK.

BecTs o cmeptu [, A. Mpatk-Kameneuxoro ray6oxum
npuckopbuem oTosBanach 8 CepALAX BCEX, KTO 3HaN ero
nu4Ho, pabotan BMecTe ¢ HWUM, Cnywan ero 6necrsuime
NeKUMM MK YUTaN ero KHUIM M CTaTbM, @ TaKMX — MUHUOHbI.

I'pynna mosapuwei



AHTOHHH PHORJT

TypucT, nyTewecTyowuit NO AHrauu,
He MOJKET MOXKanosBaTbCsa Ha HEQOCTATOK
aneyatneHnin. JTO OTHOCHTCSH, KOHEYHO,
He TONLKO K aCTPOHOMaM, KoTopble, ec-
TecTBeHHO, B NepBylo ouepefb byayTt
MCKaTh TO, YTO CBSI3AHO C MX CreLHanb-
Hoctbio. [lyTewecTsylowmin acTpoHOM
fiepBbIM BENOM [OMKEH MOCeTUTb CTa-
pyto obcepsaTtopuio — HblHE acTPOHO-
MHYeckui myseit 8 [puHBUMUE—K B 3TOM
WUCTOPMYECKOM MecTe MnepelwarHyTs ¢
BOCTOYHOrO Ha 3anagHoe nonywapue
uepe3 HyneBOW MepMAMaH, HapUCOBaH-
Hbli 6enoit kpackom. Ho s xouy paccka-
3aThb O APYrux MecTax, NPeACTaBAoLLMUX
ocobbiii MHTepec ans Apy3el acTpOHO-
MUWK,— O [pEeBHEeNMLEeH U O CaMOMN co-
spemeHHOM obcepsatopusax Ha Teppu-
TApUU AHramm,

CTOYHXEHAX — OECEPBATOPHUA
KAMEHHOTIO BEKA. MpumepHo B 10 km
ceBepHee ropopa Concbepu B FxmHom
AHrAMM MEeCTHOCTb CNnerka XOJIMUCTas,
noutu ronas, GeantogHas u xmypas B
TyMaHHyto noroay. Ha BO3BbILLEHHOCTH,
BUAWUMOI M3faNeKa, B3ALIMAIOTCA K He-
6y passanuHbl KaMeHHOro MCMONMHA
CroyHxengka. K Hemy seser npekpac-
Hoe wocce. Ho npubnuauswuck, Bbl
obHapyxurte, uto CTOYHXEHAX CO BCeX
‘CTOPOH ObHeceH Koiniouei NPOBONOKOH
M 4TO HeT 34ecb HM BbE3Aa, HU BXOjAa.
‘Ornspeswincs, Bbl 3aMeTUTe yKa3aTtens,
KOTOPbIH O6bSACHAET, 4TO Ha ApPYroM
CTOPOHE LocCe ecCTb CTOSiHKA asToMa-
WKH. U peiAcTsMTenbHO, 33 BOJIHOM He-
6ONbLWOro XONMAa CKPbLITa CTOSIHKA BHY-
wuTensHbix pa3mepos. Bel Boixoaute U3
MallLuWHBI, MULeTe Nepexos Yepes wocce,
uT06BI MONAcTL 3a KOMOUYIO NPOBONO-
Ky. B ctopoHe, Ha cTeHke, KoTOpYlO BbI
€Hayana He 3aMeTHNIK, elle OAMH yKasa-
Tenb ¢ Hapgnucblo «Tickets», HanpasneH-

«kivsev hvvezd», 3, 1969 r. CokpaweH-

Hbili nepeBof ¢ uewckoro M. M. Llle-
MAKMHA.

OBCEPBATOPUMU
! M MHCTUTYTD?

[IBe anrumiickme oOcepBaTopuu

HbIM KyAa-TO B CTOPOHYy oT CToyHxeHA-
a, B none. OkasbiBaeTcs, 3a 3TOA CTeH-
KOW ecTb He TONbKO BuneTHas Kacca, HO
M KHMOCK C CyBEHMpPaMHM, napek c npo-
XNnaauTenbHbIMM HanuTkaMu, M sce 3ato
cnpataHo B yrnybneHuu, HWKe YPOBHSR
3emnu. OTciofa TYHHENb, NPONOIKEHHbIA
nop wocce, BeAeT BaC K KAMEHHbIM NO-
ctporikam. Cross okono AapesHed 06-
cepBaTopHH, Bbl MOXKeTe yYbeauTbes, yto
HUYTO He HapywaeT NepBO3AaHHOCTH
BCENH NAaHOPAaMBbI: aHFNMIACKWE XpaHUTEenu
CTapuHbl — 3HAaTOKM CBOEro pena.

TYPUCTCKMIA MHCTUHKT FOHUT MOCETH-
Tens npexpae scero B LeHTP CTOyHxeH-
pxa, utobel ¢ BocxuweHuem nonobo-
BaTbCA MOHYMEHTaNbHbIM Npoussepe-
HMEM APEBHOCTH, BO3PACT KOTOPOro Tpu
€ MONOBMHOM Thicsim ner. U ecau Ty-
PMCT HEROCTAaTOYHO MH(OPMMPOBAH, OH
MOKMHET 3Ty rpynny KameHHbIX raeib c
YBEPEeHHOCTbIO, YTO OH «cpenan» CToyH-
xeHAX (BeAb 4acTo TYPMUCT XBanuTca
TeM, CKONbKO ropoAoB OH «caenan» 3a
eanHULY BPEeMeHH).

Ho nocesuiexHsiit B TaliHy CtoyHxeHa-
a cnepsa oboifger KameHHble pa3Bsa-
NUHBI HA MOYTMTENbHOM PacCTOSIHMM
BAONbL KPyrosBoro psa guametrpom 90 m.
Y BHYTPEHHEro Kpas pBa OH 3aMeTHT
56 nepsoOHa4anbHO MMEBLUMXCA 3A€Ch
SIMOK, PAacrnonoXeHHbIX TOYHO MO OK-
PYMHOCTU Ha PaBHbIX PACCTOSHUAX APYF
ot gpyra. Ha okpyxHocTM HaxogsaTcs M
ueTbipe HabniogatenbHeix nyHkTa. [lBsa
M3 HMX OTMEYEHbl KaMHSMM, a Apyrue
orpaHuueHsl Herny6OKMMM KaHaBKaMM.
lMocne ocmotpa passanuH Typucr ob6s-
3atensHo nopoiper k ConHeuHoMy
KaMHIO — BLICOKOMY MEHrMpY BECOM
35 71, ogMHOKO cTOsWeMy B 76 M oT
LleHTPa NOCTPOMKM B CEBEPO-BOCTOUHOM
Hanpaenexun, Konbuo u3 56 smok, uve-
Teipe HabniofarenbHbIX NYHKTa, UEHTP
nocTpoiku (HUUEM HEe OTMEUEHHLIN) M
ConHeuHblit KaMeHb—3TO caMble Apes-
HHMe M camble rnasHble 06bekTsl CTOyH-
xeHAXa, Bo3BefeHHnle okono 1800 r.
A0 H. 3. OHu gatoT npaso npeanonarars,
4YTO B 3TOM BuAe MOCTPOMKA BMONHE

morna 6biTb acTpoHOMMUecKoi obcepBaa-
TOpHen.

Kak nokasanu uccnefoBaHMs, MOLL-
Has KaMeHHas Oorpafa, BepTHUKanbHble
cTonbbl KOTOPOM BO3BBLIWIAIOTCS Ha 4 M
M BecsT NpuMmepHo no 25 T, nossunack
nosxe. Hasepxy cronbei 6binu coepu-
HeHbl obpabortaHHbIMM ¢ Bonbloi TOu-
HOCTbIO MPAMOYrONbHbIMMK MAMTaMHM, 3a-
KPEMNeHHbIMK  KAaMEHHbIMW  LUMMaMW.
BHyTpu KameHHOH oOrpapbl AMAMETPOM
30 M coxpaHMnMucCbL YeTbipe M3 NATH Ha-
XOAMBLUMXCA TaM TPMIMTOB. TPUIMT —
3TO TPM KaMmHsi: ABa BEPTMKanbHbIX, ne-
PeKpPbITLIX ropH3oHTanbHbIM, OHU 60nb-
Wwe BCero NPMBNEKalOT BHMMaHue noce-
TMTEnei: sefb M B Halle BpPeMs He nyc-
Tk obpaboTaTh BPYUHYIO, ROCTaBUTL HA
MeCTO, NOJHATb M YCTAHOBUTL KaMEHHbIHA
napannenenunes ASMHONW 9M M Becom
45 T—TaKoOBbI BbICOTA M BeC Camoro
6onbworo kamHa B CToyHxeHgwe. Yro
) 3TO 3a NIOAM, crocobHble COBEPLINTD
TaKylo OrpoMHylo paboTy npakTHyecku
ronbiMu pyxamu? B cTapuHHbBIX M3AaHMSAX
MOXHO HaiTW, uTo 37O, AKOBbI, Gbinu
ApyMAbl — KenbTckue Kpeusl, Ho oHu
wunu B Anrnum, korga CroyHxeHmx
yxe 6bin nokuHyr, Crtpoutenu CroyH-
XEHAXKA He 3Hanu NMUCbMEHHOCTH, a no-
Tomy Tem 6onee yauBMTENLHO TO, 4TO
OHM CyMenu caenatb.

MoapobHoe onucaHue CTOyHXEHAKA
KaK acTpoHOMMueckoi obcepeatopuu
3aHano 6bl cnMwkom MHoro mecra, Cka-
My TONbKO, YTO AcTPOHOMMUeckoe Ha-
3naueHue CTOyHXeHAKA cerdyac BHe BCA-
koro comHeHusi, Bonbwas sacnyra 8 uc-
CnefOBAHMM 3TOrO BONpOCa NpuHagne-
wut npoceccopy bocroHckoro yHusep-
cureta [k, Xoykuncy. Mpasaa, noka He
AICHO, B KAKOM Mepe CerofHa Mbl CyMme-
eM NpPasuAbHO ONUCATb M PEKOHCTPYM-
poeatb BCe cnocobbl MCNONb30OBaHUA
obcepsatopunu (He MCKNIOUEHO, YTO OHa
npepHazHa4anacb M He AN aCTPOHOMM-
ueckux HabniopeHui).

CTOYHXEHAX MOT CMYHUTb KaMEHHbIM
KaneHAapeMm, No KOTOPOMY cneaunu 3a
ABNEHUAMM, CBS3aHHbIMU CO CMEHOM
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Kamennvie paszeasunvt dpeeneil obcepearopuu Croynzendm. Touno no kpyey

pacnoaoixendvl AMKEU, 3ACLINAHHbLE MEAOM

BPEeMEH ropa, M npepckasbiBany Mx.
CucteMa, cocTosAlas M3 yeTbipex MyHK-
tos HabniogeHus, ConHeuHOro KamHs,
LleHTPa MOCTPONKM M HECKONMLKWUX Kam-
Held MeHbllero pasmepa, onpepgenser
NUHWM, TOUHO OpHeHTMpOBaHHLle (c
owunbkoit 8 npegenax 1°) 8 Hanpasne-
HUW, rae BOCXOAMT Mnu 3axoaut ConH-
Lue B AHWM PABHOAEHCTBMH M COMHLLECTOS-
Hui. PaHee Apyrux o6HapyeHbl: nu-
HUS, COEAMHAIOULANA LLEHTP MOCTPOMKM C
ConHeuyHbIM KAMHEM M HanpaBneHHas B
Touky Bocxopa ConHua B AeHb neTtHe-
ro COJIHUECTOSHUS, @ TaKke JIMHUM, KO-
TOpblEe COEAMHSIOT MPOTHBOMONONXKHbIE
napsi HabnopaTenbHbIX MYyHKTOB,

Bo Bpems neTtHero conHuecTosHUSA
cknoHeHne ConHua npumepHo +24°% so
Bpems 3uMHero okono —24° a so spe-
MR paBHOAEHCTBMA OHO pasHO 0° Dtum
BENMUMHAM COOTBETCTBYIOT ANs AAHHOM
reorpaM4eckoil WMPOTLI onpeaeneH-
Hble a3MMYTbl TOYEK BOCXOAa M 3axoAa
ConHua.

CnoxxHee M3MEHSIOTCA a3UMYThl TO-
uek socxoga m 3axopa JlyHen Myt Jly-
Hbl OTKJIOHSIETCS OT BKJMNTHKM Ha 5°, u
TOUKM MepeceyeHUs NyHHON Opb6UTHI C
SKNMNTUKON — y3Nbl NYHHOM OPGMUTHI —
CMeWaloTcs BAOMb  IKNMMNTUKM, Aenas
nonHeiii obopor 3a 18,6 ner. lMNostomy
cknoHenus Jlynol konebnrotcs or =19
B0 *£29° U COOTBETCTBSHHO M3MEHseT-
CA MOMOXEHWEe TOuexk BOCXoda M 3axo-
Aa JlyHbl Ha ropusoHTe Ans paHHOro
mecra.

Kak noxkasan [Ow. XoykuHc, nonome-
Hue kamuerd B CroyHxeHpwe onpepge-
nsieT Ha FOPU3OHTE TOUKM CO CKIIOHEHMS-
Mu O = 24m + 5n, rge m u n paeHel O
nubo *1. CoseplieHHO HEBEPOSTHO,
uto crpoutenu CTOyHXeHAXKA cnyyalHo
BbIAGMIM 3TM Touku. Pasymeercs, or-
METKW cAenaHbl He Ha OCHOBAHMM BblI-
uucnexmit (Torpa ele He MOrFAM 3HaTL
NPMYMH M3MeHeHus asumyTa), CTpoute-
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nu CTOyHXEHAMXa OTMeuyanu TONbKO TO,
uto oHu Bugenu, Habnogas ConHue u

JNywny.
[MocnepHue coMHeHMs B TOM, H4TO
CTOYHXEHAM — KaMeHHbId  KaneHaaps,

paccesnuce, korga 6bino HaliaeHo He-
CKONbKO [JecsiTKOB $IMOK, B KOTOpPbIX
nexanu wapsi,
npaeneHnmn ConHeuHoro kamHs (ecnu

CMOTpPETb M3 LeHTpa MocTpoiku). Bce’

SAAMKM HaxXOASTCA B CEKTOPE a3sMMYTOB,
COOTBETCTBYIOLMX BOCXOAY M 3axoay
Jlywst B8 nonHonyHue, 6nukaiuwee K
3MMHEMY CONHLECTOAHUIO NPM nepeme-
LLeHUU NUHMKM y3nos. DTU SMKM — cre-
Obl OTMETOK,

Pasymeercs, npowno MHoOro pecstu-
netui, npexpe yem cTpouTensM ypa-
NIOCb HaWTW BCE HAMNPaBfeHUst U OKOH-
4aTenbHO OTMETUTb MX C MOMOLLBLIO KaM-
HeH. Boiclumm poctukeHnem Bbina ycrta-
HOBKA MATU TPUIMTOB B CEpPeAuHe Ka-
MeHHol orpagbl. Yepes y3kue npocse-
Tbl MEXJAY BepTUKanbHbIMU cTonbamu
TPUNUTOB M uepe3 HaxoAswmecs npo-

TUB HUX NPOCBETbI B KAMEHHOM orpage

BCErAa MOXHO BMAETb TOMBKO OAHY MAW
ABE TOUYKM HA FOPM3OHTE, ONATb-TAKM
TOYHO COOTBETCTBYIOWME MECTaM, rae
BocxoaaT unu 3axoaar ConHue mnau Jly-
Ha NpU NpeAenbHLIX 3HAUYEHMSX CKNO-
HeHus,

Bo3smoxHo, CroyHxeHAX uCNOnL3O-
BanM AN acTPOHOMMUECKMX uenen u
no-gpyromy. [lpasunbHoe pacnonoxe-
HUue 56 SIMOK Ha OKPYXXHOCTM, a TaKKe
KOHUEHTPHYECKME KPYrM  MEHbLIero
Anametpa, otmeueHHbole 30 M 29 amka-
MU U 59 HeBoNbIWIMMU KaMHAMMU,— BCE
3TO MOTNO CRYXUTb He TONbKO KaneH-
napem. .

HecomHenHo, uro CroyHxenmx paer
BO3MOXMHOCTb KOCBEHHO cneguTh 3a
ABMIKEHUEM JIMHUM Y3I0B NYHHONH OpP6M-
Thl, B3aMMHBLIM pacnonokeimem Conw-
ua u JlyHot. Takum o6pasom MoKHO HO-

pacnonoxeHHsle B Ha-

NyuuTh BCE AAHHBIR AJiA NPEeACKasaHWs
zatmenun ConHua u JlyHel. Ho 3Hanu nn
o6 atom ctpoutenn CroyHxenpma? [k,
XoykuHc, a nosxe u M. Xoin npeano-
KMAIM HecnoXHble crnocobul UCMonh30Ba-
Hus Gonblworo kpyra us 56 saMok Kak
BBIUMCNUTENLHOM MaLUUHBI AAS NPeacKa-
3aHMs 3aTMeHuH. BaaumHoe pacnono-
sxeHne ConHua u JlyHsl npu 3TOM MO-
LEenuPyeTcs - HECKONbKMMM  KaMHAMM,
3aKOHOMEPHO Pa3MELLLEHHBIMMU B SIMKaX.
O6a BapuaHTa «BEHCTBYIOT», HO TPYRHO
pewuTs ceiuyac, KaKoOW M3 HUX NpUMe-
HANCA B KAMEHHOM Beke W He 6bino nu
ewe U TpeTtbero.

Mokupas CrToyHXeHAM, BbI® yHOCHTE
OTTYAa MHOXECTBO MHTEPECHLIX BMeYart-
nenuit M Bsonpocos. Bel npoHukaerecs.
6ONbIWKM YBAXKEHMEM K MIOAAM, MHUB--
wum 3agonro o sac., Kcratu, gaxe Ha-
3BaHue «CTOYHXEHO» OTBEUaeT HalHa-
YeHMIO 3TOM MOCTPOKKM: «stone» B ne-
pesoAe C aHrNMHACKOrO «KaMeHb», a
«henge» — crapuHHas ¢opma cnosa
«hinge», uto B BaHHOM cnyyae Mmoxer
_O3HauaTb «UEeHTP BpauieHusa». CTOyH-
XEHMAX — KAMEHHLIM XpaMm, BOKPYr KO-
Toporo epawaertca BcenenHas. D10 oa-
HO U3 TeXx MecT, rae 3apoxpanach acr-
poHOMMUA. DTo — «MeKKan acTpoHOMOB
M KaXAblM APYr acTPOHOMMM AOMKEH
XOTb OAHAMALI COBEPLWMTb TyAa MNanOM-.
HMYecTBO, .

HAPOAHAS OBCEPBATOPUA AXOA4--
PEJ1 BOHK. lMpexnae scero, npuHoLy ua-
BUHEHUS 38 TO, YTO BCEMUPHO U3BECTHBIMN:
LleHTP PaaMOaCTPOHOMMM 9 Ha3ean Npo--
+CBETUTENbHLIM YUPEKAEHUEM; HO [afb--
we Bce 6yaeT NoCTaBneHo Ha CBOM Mec-.
Ta.

O6cepsatopus [woapen BaHk Haxo--
AnTCca B BefeHMM MaHYecTepcKoro yHu-
Bepcureta u pacnonoxeHa B 20 kM-
toxHee MaHuecTepa. Bce ee 3HaroT kak:
LeHTP HabniofleHUst KOCMMUECKWUX 30H-
Aoe. Lns kamporo actpoHoma obcep--
satopusa [bkogpen bauk cBAsaHa ¢
npeacrasneHMem o 76-meTpoBOM pa--
Anoteneckone «Mapk I». 31oT rurant-
NMOMCTUHE roCrnofCTBYET Haf BCeil OKpy-
waroled PaBHUHOM M XOPOLWO BUAEH:
3@ MHOrO KMIOMETPOB.

Moxany#, umeHHO paauoTeneckon M-
npuenekaer ctoga TypucTor. A Hago:
CKa3aTh, YTO TYPMCT — MKENAaHHBIA FOCTb-
s [Axopapen BaHk. [ns ero asTomauu--
Hbl MPMroTOBNEHA CTOSHKA, @ AN CaMO-
ro Typucra — cneumanbHoe 3faHue no
coceacTBy ¢ paauorteneckonom. Hanu-
uMe TAKOTO 3[4aHMUA Ha TeppuUTOpHU 06-
cepsatopuu [woppen Bavk u 3acTae-
nset roBopMTb O HeW, KaKk O HapPORHOW-
paanoobecepsatopumn. Ha nepsom staxe:
3paHua — oblwnpHoe oiie, NEKLUMOH-
Hbit 3an Ha 80 uenosek u ranepes..
OcMoTp OBLIYHO HAUMHAETCS C NEeKLM- -
OHHOro 3ana, rae foceTuTenei 3Hako-
MAT ¢ obcepeatopuelt M ee HasHaueHu-
eM. JleKuMs conpoBOMAAETCH LBETHBIMK:
AMAaNo3MTUBAMMU M HENpPepLIBHO MOBTO-
psaeTtcs.

U3 nekumoHHoro 3ana noceTurenws



nepexoAsT B ¢oife, rae pasmelleHa sbi-
CTaBKa MpPEKPAacHO BLIMOJIHEHHbIX Moge-
nel u HarnagHeix nocobuii, Pasymeercs,
OCHOBHbIE €€ TEeMbl—pPaAHOaCcTPOHOMMSA
n kocMmoHaBTuka. [locetutens mosker
«nourpatb» noutu moboi Mopaensto,
PYKOBOACTBYSACb NPMUNOMEHHON MHCTPYK-
uuei. A pabotaloT sce mogenu uaeans-
Ho!

Ha psyx spauwatowmxcs cronax nome-
WeHbl AeMcTByIOlME MOAENH PajMoTe-
neckonoB. Ha paccTosiHUM HECKONbKUX
MeTpOB Ha MOACTaBKE YKperuieH He-
6onblON «pPafiMOMCTOUHMKY (repepaT-
UMK), M BBl MOXETE CaMW HACTPOMTL
paauoTeneckon Ha 3ToT o6bekT, Noso-
PauMBas 3epKano No asMMyTy M BhiCOTE,
u HabniopaTb Ha ocuunnorpacge NoOi-
MaHHBIM curHan., To e MOMXHO NOBTO-

pPUTb Ha ABYX APYrMX MOAEnsx paauo-

«Mapr Iy — 76-merpoewii paduoreseckon o6cepsaropuu [wodpesa Bsnwk. Bru-

8Y — NYHKT YNPasienUs TeAecKonoMm

TENecKonos, BKIIIOYEHHbIX MO CXxeme MH-
TepchepomerTpa. .
OueHb LEeHHbIA DKCNOHAT BbICTABKK —
HacTOSLMIA PaAMOTENEecKon ¢ 3epKanom
AMAMEeTPOM 5 M, YCTAaHOBNEHHLIH nepepg
apnaHueM, MNocetutens BUAMT €ro ckeosb
CTEKNAHHYIO CTeHy chodie U MoxeT yn-
pasnatb MM, MNONb3yACb HECNOXHbIM
HacTaBNeHUEM, HAXOAALLMMCA TYT Ke Ha
nynsTe ynpasnenus. Ects 3pecs u 1ab-
nMLa ropM3oHTanbHLIX koopauHat Conk-
ua AN KaXAOM [eCcATON MUHYThI 3Be34-
HOro yaca, a cam uugepbnar 3se3gHbIx
yacos HaxoguTcs Ha cteHe. [ocetutens
MOXKeT YCTaHOBWTb pajuoTeneckon 8
COOTBETCTBUM C a3MMYTOM M BbICOTOM
ConHua B AaHHbLIN MOMeEHT, Habnopas
npM 3TOM 3a €ro [ABMXKEHWEeM B OKHO.
3arteMm, Hawas KHOMKY, MOXHO NPUBECTH
B AENWCTBME perucTpupytlolllee ycTpoi-

CTBO, KOTOpPOE OTMeuaer paguousnyue.
umue ConHua.

Bonbwoi uHTepec BbLI3LIBAIOT M APY~
rMe 3KCMOHAaThl BbICTABKYW, HanpuMmep,
kamepa bakepa-HanHa gnsa HabniogeHus
MCKYCCTBEHHBIX CMYTHMKOB 3€MiH, KO-
nus aHFAMMCKOrO CMYTHUKA «APHINby,
3Be3fHbLIN rnobyc ¢ BMOHTMPOBAHHOMN B
HEro MOJENbIO CONIHEYHOW CMCTEMbI
(MexaHMueckMi nnaHeTapHil) M MHOMKe-
CTBO CTEH/OB, MOCBAWEHHbIX NaBHbIM.
obpazomM nocneAHUM [OCTUHKEHUAM B
uccneposaHun kocmoca. OAMH M3 CTeH.
[OB paccka3blBaer o Tekyuiei pabore
obcepsatopun, O pesynbTartax, nonay-
YeHHbIX Ha CerogHsAWHUM peHs. Bo
BpEeMS Hallero MoceweHUs B asrycre.
1968 r. creHp 6LIn 3anonHeH martepua-
naMu O KBasapax M nynbcapax. Haas.
KHOMKY, Mbl YCnbllIanK KpaTKoe nosc-.
HEHMEe K MpPEeACTaBNEeHHOMY Martepuany.

B doite Typucta MaHAT K cebe KHMMK~
HbIM KMOCK, rae npogaercs creuuans-..
Has ¥ nonynspHas nuMTepaTtypa, KapThl,
uBeTHble Auano3utusbl U T. 4. Cnepyto«
WHA NPUATHBLIA CIOPNPU3 OXMAaeT era.
B ranepee, OTKYAa MOXHO ¢ 6nu3Ko-.
ro paccrosuus obospesaTh u oTorpa-.
¢uposath cransHoe uyfo «Mapk I», Pa«
6oune nomelueHus obcepsaTopun co-
BEPLeHHO M30JIMPOBaHLI OT 3AAHUA ANs.
nocetuMtTened M BXOA B HMX paspelleH.
TOnbKO coTpyAHukam obcepeatopuu. Ha.
TYAa NYCKalOT W rOCTeN, eCii OHU MMe-.
10T MUCbLMEHHOE pa3pelleHne AUPEKTO-.
pa oBcepsatopuu, Bnpouem, 310 He 3Ha-.
uyuT, 4TO pafoBor nocetutens Lwogpen.
BaHnk 6yper uyectBoBaTh cebs Hessa-
HbIM FOCTEM, °

MopMmy nonynspusauuMu cepbesHbix
Hayy4HbIX MCCNEROBAHMM, CYLLECTBYIOLLYIO
B [wopapen B3HK, MOXHO cpaBHuUTL ¢
NpakTMKOM HapoAHbIX - obcepsartopmii
Yexocnosakuu. U 8 TOM, U B Apyrom
cnyyae ecTh, BEPOSTHO, KAKMe-TO CBOM,
npeumyuiectea U 0CO6EHHOCTH, CBS3aH-.
Hble C MWCTOPHMUECKUM Pa3BUTUEM M.
MeCTHbIMM ycnosusmu. Ho, koneuHo, He. .
BCAKan HapofHas obcepsaTopus MoerT
AaTb NOCETUTENIO peaslbHoe OLLYLLEHHE.
TOTO, UTO OH NPUCYTCTBYET B MUPOBOM.
HayYHO-MCCNIeOBATENbCKOM LEHTPe M.
3HAKOMMTCS C coBEepLUEHHEeMLEeNd TeXHM-
KO NPUBOPOB M MHCTPYMEHTOB M uTO.
TENECKON — 3TO  TaMHCTBEHHOE COOpY-.
>KEeHWe, B KOTOPOE BIOXEHbI OrpOMHbIe.
CPEeACTBA, MMEET BaXXHOe 3HaueHue Ans.
Hayku, ofluecTea U ANs HEro camoro —.
rpaxpaaHuHa AaHHOro rocyghapcrea.

Moknpas obcepsatopuio, rocts Geper
KPacuBbli KpPacouHeit Bunet, npurnawa-
IOWKIA ero NoceTUTb PAacnonoXeHHoe
Hespaneke nomectbe Kanctxopw c ero.
OBWUPHLIMM CafamMH, NPYAOM M APYru-
MW [OCTONPUMEYATENLHOCTSMU, bBonb-
WMHCTBO TYPMUCTOB  MPMHMUMAIOT  3TC.
npepnoxeHue, a yxoaa us KancrxopHa,
PSAOM C nataMu, POJOCAOBHLIMK, NOPT-
petamu npegkos, anebapaamu oHu Hai-.
AYT u 6onbluylo MoOAens 3HaMeHMTOro
papuoTteneckona «Mapk I», u auctok ¢
npurnaweHMem B NPOCNaBNeHHyo 06-.
cepsatopuio Joapen Bauk,
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CBHEe3ILhbl

CeHcaumoHHoe oTkpbiTe B 1968 r.
AYNLCUPYIOLLMX MCTOYHUKOB KOCMMuue-
ckoro PaAMOU3NyUYEeHUS — NYNbCapos
3aCTaBUNO MHOTrMe PafMoacTPOHOMMUe-
Cckue nabopaTopuM 3aHATLCS MHTEHCUB-
HbIMKM  MCCNegOBaHMSIMU WX CBOMCTB.
Bcrope 6bino MONY4EHO MHOrO (haKToB,
B HEKOTOpOH cTeneHn OBBLACHUBLIMX
3arajjouHble CBOMCTBA MY/bCaPOB M OMN-
peAenMBLUMX MECTO WX CPeau ApYrux
acTpoMsuueckux oBBLEKTOB.

Camas ypausutensHas ocobeHHOCTs
paauousnyyeHus MynbcapoB — YpPe3Bbl-
yaiHo Gonblias TOYHOCTb (A0 BOCHMOW
UM pbl Nocne 3anaToiil), ¢ KOTOPOW BbI-
BepXKuBaeTcs nepuos CNefOBaHMSA MM-
nynbcos. EctectBeHHO cBsA3aTh Takylo
CTPOrylo NEPMOAMYHOCTL € BbICTPBIM
spaweHrmem obbekta. Meprogsl nynsca-
pos okasanuck nopsaka 1 cekyHAsl M
Aaxke MeHblie, snnote Ao 0,01 cekyHasl.
Bpauienue ckonb-Hubyab  Gonblioro
obbekTa ¢ TaKOM YrnoBOH CKOPOCTbIO
Heso3MoxHo.  [JleActeuTensHo, ecnu
TBEpAOE Teno BpalLaeTcs ¢ MNepHMoAOM
0,01 cekyHAbl, TO yXe Ha pacCTOSHMM
3:10% cM oT ueHTpa BpaleHus cKo-
pocte gocturaer ceeTosod. Paauyc
ctons 6BwICTPO  Bpalwatoulerocs Tena
AomkeH BuiTh ellie MeHblue, 4ToBbl cKO-
pocts  BpalwieHMs Ha  nepudepun
He npeBbIana KOCMHUECKYIO CKO-
POCTb, MHaYe FPABMUTALMOHHBLIE CMALI He
CMOryT yAepiaTb BELW,ECTBO Ha NOBEpPX-
Hoctu Tena. Ecnu nepwop BpaueHus
obvekta cocraensier 0,01 cekyHas), a
macca nopsaKka conHeuHoi (okono
10%r), To ero paauyc g[omkeH bbiTh
menblwe 3 105cm, nm 30 km. Paspenus
maccy Ha obbvem 10'8—10!° cm3 nony-
UWUM, YTO CPeaHSNs NNOTHOCTL MPUMEPHO
paeHa 1015—10' r/cm?, 1. €. cooTsetcT-
BYeT MNOTHOCTM BELLECTBA BHYTPH saep.
Mpu  TakMX NNOTHOCTSX  3MEKTPOHbI
«BAABNEHbI» B MPOTOHbI, U BCE BELLECT-
80 AOMKHO bbiTb HEHTPOHHOM «KMA-
xocteton, Takum obpasom,; uHTepnpera-
UM NEepPUOAMUHOCTH MYNbCapoB Kak 3d-
heKTa BpalLeHUsl HEKOEro KOCMHUUECKO-
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CMMMNO3NYMbI,
KOH®PEPEHLLUM,

YYEHBIE OBCYHJAKT IPOBJEMY MYJHCAPOB
(I Mespynapoanas KondepeHRyus

mo mpobaeme myJabcapos.

Pum, 18—-20 gexadps 1969 r.)

ro Tena NPMBOAMT NMOUTM OAHO3HAUHO K
BaX(HOMY BbIBOAY O TOM, YTO Nynbcap —
STOHEeMTpPOHHAaA 3Be34a,

MHTepecHO, uTO Ha nNepBbIX nopax
3TOT BbLIBOA Ka3ancs He CTONb OuveBuA-
HbIM. [lynbcapsl, OTKPbLITbIE MNepPBbLIMH,
MMenu OTHOcuTenbHo 6onbluMe nepuo-
ool (MOpsAaKa HECKONbKWUX CEKYHA), mo-
3TOMY OCTaBaflach BO3MOMKHOCTb O6bsAC-
HUTL MX cBOMCTBA KoseBaHuAMM NosBepx-
HOCTM MeHee MIOTHbIX, YeM HeHTPOH-
Hble, 3B€34, Hanpumep — bensix Kapnu-
kos. Ho ywe Ha | MexayHapoaHo#
koHtepeHummn no npobneme nynscapos
HMKTO He OTOXAECTBNAN NynbCcapkl C Ka-
kummu-nubo obnvektamu, kpome 6biCTPO
BpaLLaloWMXCcs HeNTPOHHEIX 3Be3a. bes.
YCNOBHO, Takoe OTOXAecTBNeHWe He
6eccnopHoO M CTAaNKMBAETCA C HEKOTOPbI-
MM TPYAHOCTSMM, OAHAKO Ha CerogHsL-
HMMX feHb OHO npepcrtasnsetcs Haubo-
nee BEPOATHLIM.

K umucny TpyaHocTeld mofpenu «nynb-
cap — HEMTPOHHas 3Be3[a» MOXHO Bbl-
no 6bl OTHECTH sBNEHME NEeP MO A4 U Y-
HocTu BTOpOTro knacca, Kak us-
BECTHO, WMMMYNbCbl MHOTMX MNynbcapos
MMEIOT CNOMHYIO CTPYKTYPY: Y HMX 3a-
MeueHbl A4Ba, @ TO M TPM NOAbIMNYNbca.
Y Bocbmu n3 50 OTKpPBLITbIX K HacTosLlie-
My BPEMEeHW MynbCapoB He TONMbKO MM-
NynbCbl, HO M MOABLIMAYALCHI CREAYHT
CO CTPOroi MNepuoAMUHOCTLIO, KoTopas
M nonyuuna HassaHWe MNEPHOAMUHOCTH
sToporo knacca. Ecnn nepuop cneposa-
HMS MMMYNbCOB COCTABASIET, KAK Mbl Yike
roBOPMAM, CEKYHAY MNM [ONU CEKYHABI,
TO Mepuop cnefoBaHUs MOAbLIMMYNLCOB
3aUacTyto MeHblUEe HECKOJIbKMX COTbIX
AONen CeKkyHabl.

O6BACHUTL NEPUOAUYHOCTL BTOPOTO
Knacca BpauieHueM HEUTPOHHOM 3Bes3-
Abl He ypaeTcs — Tak 6bIcTPO BpawaThb-
cs  HEMTPOHHas 3Be3fla He MOXKerT.
®. Operik B 0630pHOM AOKNaje Ha KOH-
epeHL UM NPERNOKUN ABEe BO3IMOKHbIE
MHTepnpertauuu sToporo nepuoga. Mep.
Bas — 3TO camocTosTensHble koneHa-
TeNbHbie MM BPALLATENbLHLIE ABMIKEHUS;

BTOpas — 3TO CNOXEHUe [MBYX [LBMKE-
HMW, T. €. BO3HMKHOBEHHEe 3(eKTa TH-
na 6uenni. Korpa, Hanpumep, 0aHO u To
e TeNno ydyacTsyeT B NEPHORUHECKOM
ABMXKEHUM € yacToTod f; M B Apyrom
NnepMoAMUYECKOM JABMIKEHMM C UYACTOTOMH
fy, nossnsaoTca vactotel 6uenust f; = f.
[peik nokasan, 4To ecnu yactota Bpa-
LWEeHHs HEWTPOHHON 3Be3Abl pasHa f; u
Ha 310 bbICTPOE NepuoAMUecKOe ABu-
KEHMe HaKNaablBaeTcsi Kakoe-TO Mmeg-
neHHoe TMEPHOAMYECKOE fABUKEHMUe C
uacrotoi fo (2—5 cexyHp), To uactoTa
fi + fo Moxer npesBocxoauTb MaKcCH-
MaNbHO AOMYCTUMYIO HAcTOTy BPAaLLLEHHs
HEHTPOHHOM 3Be3Abl.

OpAHO M3 BaXKHBbIX OTKPLITWIA Nocnea-
HEro BPEMEHH —HENOCTOAHCTBO
nepuMoROB CNepoOBaAaHMUSA WM-
nynscoB. Y Bcex nynscapos nepuop
MefNeHHO yBeNMuMBaeTCs, a Y ABYX 3a-
perucTpupoBaHo ckaukoobpazHoe
yMeHblIeHne nepuoaa.

Yem MoxeT ObiTh BLI3BEGHO M3IMeHe-
Hue nepuoga?! DTOT BONPOC AETanbHO
obcypancs Ha KoHdepeHuun. MHorue
yuYeHble CUMTAIOT, YTO 3aMepneHue Bpa-
uweHus nynbcapa (M cBA3aHHOE C 3TUM
yBenuueHHe NnepMoAa) MoxXKeT MPOMCXo-
AWUTb M3-3a NOTEPb SHEPrMM B pPe3ynb-
TaTe M3NyYEeHUS FPABMTALLMOHHLIX BOJH,
3se3fHoro serpa (TMna conHeuHoro ser-
Pa) MM MarHUTOAMMNONBLHOrO M3NyueHus
3NIEKTPOMArHUTHLIX BOJIH,

Yto Kacaercs BHe3anHeix CKaukoob-
Pa3HbIX M3MEHEHMM Nepuofa, TO HeKo-
TOpble McCnefoBaTenuM OOBACHSIOT WX
«3BE3JOTPACEHUSAMMU?, B KaKOH-TO Mepe
aHaNoruuHbIMM 3emnetpsiceHusim, Co-
riacHo mopenu, paccuntaHHon k. Bay-
MOM, B LLleHTpe HEUTPOHHOM 3BE3AbI, e
nnotHocTb Menblie 105 riem?, ects He-
6onswoe runepoHHoe sapo. Ero okpy-
waer 10-kMnomMeTpoBbLIA cnolt HENTPOH-
HOM MMAKOCTM C Manoi npumecsio npo-
TOHOB W 3n1eKTPOHOB, CBEpPXy NEXMT KO-
pa TonwuHOM okono 1 KM, coctoswas
U3 TAxenbix saep. Ha nosepxHocTH Hel-
TPOHHOW 3BEe3[bl MMEIOTCS «rOPbI», Bbl-



COTa KOTOPbIX HECKONbKO CaHTMMETPOS.
BeicoTa atmocgepsl HEHTPOHHOM 3Be3-
abl Bcero 10 km. C nepecTpoikoi Kopel
nynbcapa M CBSA3bIBAOT cKaukoobpas-
Hble M3meHeHMs nepuopa. bonbias Tou-
HOCTb, C KOTOPOM M3BECTEH NepHuoa, No-
3BONSIET C KOJIOCCaNbHOro PaccTosHuA
(okono 10 knc) «yBuAaeTb» HE3HAUUTENb-
Hole (nopsAKa HECKONbKMX CaHTUMeT-
poOB) M3MeHeHUs1 B Kope.

CkaukoobpasHoe M3IMeHeHHe nepuo-
Aa 3aMedeHo Yy Myfbcapa, PacnonoXeH-
Horo B TymaHHoctu Vela X, u nynscapa
8 KpabosuaHoi TymaHHocTH. Ha ocHose
aHanusa 3TMx u3MmeHeHnit Baym paccuu-
Tan mogens nynscapa Vela X. Okasa-
Nnock, Y4TO Macca ero paeHa NPUMMEpPHO
0,21 conHeuHOM, NNOTHOCTb BELLECTBA B
ueHTpe okono 2,45:10!" r/cm3, paguyc
17,4 km, TonwmHa Kopsl 8,4 kM, cnepo-
BaTeNLHO, KOpA 3aHMMaeT MOYTH Mnono-
BuHy nynbcapa. lNynbcap B Kpabosua-
HOM TYMaHHOCTHM, COrNacHO pacuyeTam
BayMa, maccMBHEE M MMEET TOHKYIO KO-
PYy-

JlaBHO WM3BECTHO, UYTO paauomusnyue-
HMe NynbCcapoB, a TaKXe oOnTMyeckoe
usnydeHue, kotopoe HabniopaeTcs Nuwsb
y nynscapa s Kpa6osuaHoi TymaHHO-
ctM, cunbHo nonapusosaHo. Kak npasu-
no, nonspusauus nuHeiHas, Ho GbiBaeTt
W snaunTMyeckas. Mayuenue xapakTepa
nonspu3auMu MoKasano, 4To Nynbcapsl
MMEIOT CMnLHOEe MarHuTHoe rnone (oko-
no 10'2 3) M yTo OCb MX BpalLEHMA He
COBMAafaeT ¢ MAarHUTHOM OCbIO.

B nocnegHee BpeMs Y[anocb OTOX-
AEeCTBUTb HECKONbKO NynbLCapos C Oc-
TaTkamu scnbiwek CBepxHOBLIX 3BE3A.
YueHble faBHO BbICKa3biBanu npeanono-
>KEHMSl, uYTO B pe3ynbTaTe B3pPbIBA
CeepxHOBOM BO3HMKAIOT HEHTPOHHbIE
3se3fnbl. MMeHHO MO3TOMYy OTKpPbITHE B
ueHTpe KpaboBMAHOM TyMaHHOCTH Nynb-
capa NP 0532* Bui3sano 6onblioii MH-
Tepec.

Usnyuenne KpaboBuaHoM TyMaHHOCTH
B PEHTFEHOBCKOM, ONTMUECKOM M PafHO-
AMaMNasoHax MMeeT  CHMHXPOTPOHHYIO
npupoay. OHo pokaaeTcs NpU TOPMO-
EHUM PENSTHBUCTCKUX DNEKTPOHOB B
MarHMTHOM Tnone TyMaHHOCTH. YTo6bl
KpaboeuaHas TyMaHHOCTb  M3nyyana
NPOAOMKUTENLHOE BPEMS, PensaTUBUCT-
CKME 3NEeKTPOHbI [OJIMNHbI
PbIBHO FreHepPMPOBATLCS B CAMOM TYMaH-
HoCTH, Mnu, Kak cuuTtatoT J1, Bonbuep u
I. BpapT, nocrasnsTbCs B TYMaHHOCTb
nynbcapom. [leiAcTBuTensHO, BpeMms, B
TEYeHWE  KOTOPOro  pensiTUBMCTCKUE
3NEKTPOHLI, YAaNssACL OT Nynbcapa, Te-
PAIOT SHEPruIo Ha M3NyuyeHHe U TOPMO-
3ATCA, CcoctaBnser npuMepHo rop. 3a
TaKoe Manoe BPEMS MPAKTUUECKM He-
BO3MOXHO KOMMEHCUpoBaTb MOTEPSIH-
HYIO 4acTMULLaMM SHeprulo KakMm-nubo

* MNoppobHee cm. U. C. W knos-
ckui. [lynbcapbl Kak acTpoHOMMue-
ckue obvekThl. «3emns u BcenenHas»,
Ne 4, 1970 r. (Mpum. peas.)

4 3emiusa m BcejgenHas, Ny 5—70 r.

unu Henpe-

MEXaHM3MOM YCKOPEHMUS 4acTul, Bpane-
Ke oT nynscapa. Ho torga pasmep peHnt-
reHOBCKOro opeosia Nynbcapa [OMKeEH
6L1Tb paseH AnuHe npobera Tex pensaTU-
BUCTCKWUX 3MEKTPOHOB, KOTOPbie TOPMO-
3ATCSl, M3Ny4as B PEHTFEHOBCKOM paMa-
naszoHe. M Ha camoM fJene, pasmep
opeona cosnagaer ¢ pasmepom obna-
CTWU, rae reHepupyeTcss PEHTreHOBCKOe
usnyuyenme KpabosuaHOW TymaHHOCTH.
PeHTreHoBckOe M3nyueHue Kak 6Gbi ne-
peHOCUTCS PENATUBUCTCKUMM  HacTULa-
mu. Bpapr B cBOem BbICTYMNeHMH Ha
KOH(EPEHLMU NOAUEPKHYS, UTO peHTre-
HOBCKOE W3NyyeHHe TYMAHHOCTH He CBS-
3aHO € paccesiHMeM PEHTreHOBCKOro W3-
NyuyeHusl Myfnbcapa Ha MNbINEBbIX HacTu-
Lax TYMaHHOCTH, TaK KaK 3TO NpeAnoso-
JHEHMe MPOTUBOPEUMT HabnioAeHUAM.

C npobnemoit NynbcapoB nepexnu-
kaetcs npobnema npouMcxoxpge-
Hus KoOcMUueckmnx nyueh. Kak
W3BECTHO, ocTaTku Bcnbiwek CBepxHO-
BbIX 3BE3[ CUMTAIOTCA MCTOUHMKAMM
KocMuueckux nydeit B Manaktuke. OfHa-
KO, eC/iM MOLLHOCTb M3Ny4YeHMs Nynbca-
pa 1 paHbwe 6bina Takoi e, Kak cei-
yac, 06bACHMTL Habnofaemsbiit yposeHb
KOCMMYECKUX Nydei TONbKO BCMbILUKAMM
CeepxHOBbIX He ypaetcs. BeposTtHo, Ha
paHHMX CcTagusix pa3sutus obonouek
CeepxHOBbIX CBA3aHHbIE C HUMM Nynbca-
pbi 6binu 3Hepretuuecku Gonee akTHs-
HbIMM,

Bonbuep npegnosroxun, 4To B HacTos-
wee spems KpabosugHas TyMaHHOCTb
3HepreTMHecKu 3aMKHyTa M yaepiusaer
BCE KOCMMUYECKME NyuM, BKAIOYAA W Te,
KoTopble Mcnyckaer nynbcap. Ho toraa
Ha paHHux, Gonee aKTMBHBbIX cTagMsx
passuTM  TymaHHocTs  obs3atensHo
AOMKHa 6biTb 3HEPreTMYECKM HE3aMKHY-

ToM, SlcHo, uto B Gyayuwiem, korpa Ty-.

MaHHOCTb Kak 6bl pacTBOPHUTCS B MeX-
3Be34HOM cpefle, OHa CHOBa CTaHeT
SHepreTMYECKM HE3aMKHYTOM M BCe 3a-
KNloueHHble B HeM KOCMMUYECKHEe nyuu
yiayr B [anaktuky. Takum obpa3om,
obonouka CBepxHOBOM NPOXOAMT He-
CKOMNbKO CTaAMM: HauanbHylo, Korga oHa
He MOeT yAepxarb KOCMHYecKWe ny-
UW; CPERHIO, KOrAaa OHa MX yAepMu-
BaeT, a NOTOMy NOfA AABNEHMEM KOCMM-
UecKMX Jlydeld YCKOPEHHO pacliupseTcs;
KOHEUHYIO, KOrja oHa OnAaTb He yaep-
HMBAET KOCMMUYECKME NYUM.

ABTOp HacTrosiLieM cTaTbM yKassisan,
4YTO coBpeMeHHas Teopus TypbyneHTHo-
CTM Mnasmbl MOXeT OBbACHUTL yckope-
HUE KOCMMYECKMX JNy4yeld [RO 3Heprui
106 38 Ha camoii paHHeii cTagum nocne
B3pbiea CBepxHoBOM. Takue KoCmuue-
CKUE Ny4M HOCAT FanakTMUECKYO NPUPO-
AY, @ UCTOUHMKAMMU UX MOTYT 6bITb Nynb-

capsl,
Ewe gaBe BawHbie npobnemsi crosT
nepes MccnepoBaTensiMM  Nynbcapos:

MEeXaHM3IM HM3AYUYEHUS NYNb-
capoB MU MeXaHM3IM YyCKoOpe-
HUS PENSATMBUCTCKMUX HacTHL,.
3t™M npobnembl B3aMMOCBS3aHbl, Tak
KaK, ¢ OfHON CTOPOHbI, MMEHHO pens-
TMBMCTCKME YacTULbI OTBETCTBEHHLI 3a

M3nyuyeHue, a C APYrod CTOPOHbI, Cam
npouecc M3ny4yeHus NMPUBOAMT K CTONb
6LICTPON NoTepe 3HEPruMM HacTuL, uTO
YacTuubl HeOBXOAMMO HENpPepLIBHO Yc-
KOPSATL, YTO6bI OHM 3hhEKTUBHO U AON-
ro usnyusanu, bonee TOro, mMexaHusmbi
M3NYYEHUS U YCKOPEHMA AOMMHbLI BbiTh
cornacoBaHbl TakMm 0B6pasom, uTobwi
yMeHbLUEHWE M3NyYEeHMS MPUBOAWNO K
YCKOPEHMUIO 4acTuL, ¥ BOCCTAHOBEHHIO
ypoBHa uanyuyeHus. [o-sugumomy, 3to
BO3MOXHO TOMbKO B TOM clyyae, eciu
B OCHOBE M3My4YEHUS M YCKOPEHMS ne-
Wart ofHM M Te e u3Myeckue npo-
ueccel. ABTOP CTaTbM COBMECTHO C
C. A. KannaHom npeanoxun WMeHHO
TAKOM MEeXaHM3M.

B nnasme, okpyatoweit nynscap, He-
u3bexmHO BO3HMKaeT cunbHas Typby-
nentHocTs. Jlio6oe TypbyneHTHoe ABM-
XEeHWe, B KOHEYHOM cuveTe, TpaHcpop-
MUPYET CBOIO 3HEPruio B NNasMeHHble
konebanus. B atux konebanusax sce uac.
TUUBI NNa3Mbl YCKOPAIOTCS BO ynbTpa-
PensTMBUCTCKMX 3Heprui, Nnasma paso-
rpesaetcs. Pensatusuctckme uyacTuubl,
YCKOPEHHble B MOMAX MIa3MEHHbIX KO-
nebaHui, cnymaT MCTOYHMKOM M3nyue-
Hus. Hapsfy ¢ MOWHBIM M3nyuyeHuem
BO3HMUKAIOT U 3P PEeKTbl YCUNEeHNS n3ny-
yeHus, T. e., obpasHO rosops, nynscap
AOMKEH NpeAcTasnsTb coboit k0 ¢ M U-
YyecKkMH Maszep. IJTOT BbIBOA CO-
rnacyercs ¢ BaHHbIMM HabniogeHui ag-
heKTUBHONI TemnepaTypsl pagHousnyve-
Hus. Cpeanas acpdekTMsHas Temnepary-
pa paauousnyuyeHus, nonyuyeHHas [pen-
KOM, upe3BbluaitHo Benuka — 10% °K, a
Ans nynscapa NP 0532 — paxe 10%—
1030 °K. Ecnu 6b1 He 6bino Masep-3d-
(heKTa, TO IHEPruA M3Ny4aloLWMX YacTmL,
AomkHa 6bite orpomuoin, 102—10% >,
B KocMuueckux nyuax uHacTULbI TaKMX
3Heprui A0 cux nop He Habnioganuce.

M3 obuwieit mopenu nynscapa M rio
AaHHBIM HabnofeHuH yaaetcs OUEHMTb
napameTpsl uanyvarouwei obnacru. Pac-

. cTosiHWe 3toi obnactu or UeHTpa nynb-

capa nopspaka 107 cm, T. e. okono 8—
10 paauycoe nynbcapa; MarHutHoe mno-
ne B manyuarouie obnactu pasHo npu-
mepto 10° 3 (Ha nosepxHocTH nynscapa
okono 10° 3, 4yto cywecTeeHHO MeHb-
we paHee npegnonaraswmxcs 10'2 3);
NNOTHOCTb  PENSTMBMCTCKMX  4acTuy,
10! cm~—3; cpepHss . aHeprus penstu-
BMcTckMx uvactuy 10° 3B,

MtHorue sonpocsl, obcy>kpaslmecs Ha
KOH(epeHLuH, KoHeuHo, TpebytoT aans-
Hedwen paspaborku. Ceiuac yxe Ha-
konneH 6oraTtbit HabnogatenbHblt Ma-
TEpUan M Mbl B COCTOSHMM fenaTb oOn-
peaeneHHble KauyecTBEHHble CYXAEeHWS
O MEXaHM3MaxX M3Ny4eHMWs, MCKAoUaTh
MNK MPUHUMATL ONpeAeneHHble MOoAenu.
JanbHelwee usyveHue nynbCcaposB Npu-
HeceT MHOrO MWHTEPECHOro W BaXHOro
KaK [Ans acTPOPM3UKM, (DU3MKM CBEPX-
MJIOTHLIX 3Be3f4, Tak M Ans npobnemst
NPOMUCXOIKACHMS KOCMMHUECKMX nydei.

B.H. I, I TOBMH 9

doxmop Fusauro-mamemamuuecrux
nayn
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KCneamiinm

ConHe4yHoe 3aTMeHue B ABYX

(lonoca nosHOW (pa3bl CONHEUYHOro
3atmenms 7 mapta 1970 r. coepmHuna
ABa oKeaHa — Tuxuit U ATnaHTHUECKMiA.
Teub JlyHbl kocHynace 3emnu B cpen-
Hel udacTu TUXOro OKeaHa 4yTh lOXHee
sxgatopa. CHauana oHa pBuranace nou-
TM MapannenbHO 3KBaTOPYy, 3aTem nepe-
cekna ero M KpPyTo MOLWNa Ha CeBepo-
BOCTOK uepe3 MeKcuKy, BAONbL BOCTOY-
Horo nobepexbst CLUA u KaHapwi, ne-
pecekna HstogpayHaneHn u paccranach
c 3emneii 8B cepeanHe ATNaHTHUKMU. 3Ha-
uuTEnbHAS NMPOAOMKMTENbHOCTL 3aTMe-
Hus (6onblwe Tpex MWHYT) npusnekna
BHUMAaHUE ACTPOHOMOB MHOFUX CTPaH.

Okcneguums Coserckoro Corsa B co-
crase 32 uenosek sblnetena 9 despans
no mapwpyty Mockea — Monpeans —
Heto-Mopk — Mexuko. Beibupas kpart-
yaiwee paccrosiHMe, camoneTt npone-
Ten Hap McnaHauei v 1OKHOM OKOHeu-
HocTelo [peHnanauu, Kotopyio yaanock
YBUAETb BO BCEM BEJIMKOJIENUM: OCBE-
weHHyo nydamu ConHUA M OKpPYIKEeH-
Hyto aifcbepramM, KasasWMMMUCA C Bbl-
cotbl 9000 m kpolweuHsimu Bapalikamu
Ha CTanbLHOM rnagM oKeada.

Mepsas pnuTenbHas OCTaHOBKA — B
Mexuko, [leHb, ype3MepHO YANMHEHHbBIA
nonetom saoroHky 3a ConHuem, Hako-
Hew KoHuuncs. Ha Hac naxvyna roxuas
HOUb, OCBE)KEHHasi MPOXNafoi BbICOKO-
ropbsi. Tonsko NOTOM, Nposeps MNOUTH
Mecsay B Mexcuke u nobsisas B pasHbIx
paioHax, Mbl MOHAMM, uTo B Mexuko
BO3AYX NONOH MbUIM U AaBTOMOBUNLHOMN
rapu. Ho B nepsbii MOMEHT OH MOKa-
3ancs HeobblualHbIM, ’

Dorozpapus  KOpoHbL,  NOAYUEHHAR
7 mapra 1979 . H. H. [Jsi06enko na xa-
sepe  «Caatoty ¢ Teaeob6vekTUBOM

«TAHP-33». Brewnas &®opona npo-

caexusaercs do paccrosnus 5—8 coa-

HeuHBT paduycos. a oTdenbHble AYUU

do 10 paduycoe Coanya
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oKeaHAaXxX

Bctpeuanu Hac coTpyfAHMKM nNoconb-
ctBa. Ha pacctosiHum MHOrMX ThiCsd Ku-
NOMETPOB OT AOMAa Mbl OLWYTUAM, KaK
npuBLIYHLIE PYCCKMe cnosa npuobpera-
toT ocoboe 3myuaHue.

B asponopte Hac obcTynunu Oxms-
NEeHHblE CMYrnbie HOCMABLLUWMKKM CO CTHY-
nM30BaHHOM nop nupamuay Bykson
«M» Ha cnuHe — CMMBONOM aBuaKomna-
HUM «MexukaHa». 270 6bino Hawe nep-
Boe obuweHue ¢ pagywHbiM, gobporke-
NaTeNbHBIM  MEKCMKAHCKUM  HapOAOM.
Bnocneactsuu Ham npuxoaunock BcTpe-
4aTbC C MEKCMKAHLAMM B YHUBEpPCHUTE-
Te, Mysesx, MeTpo, asTobycax M oco-
6eHHO uacTo Ha HabniopaTennHoM nno-
wagKke Halel 3KcrnefuLMu, HaxoAMB-
wetcs B 10 KM OT ManeHbKCro ropoAka
Mesiyatnana.  [ecstkn 3KCKypcuid M
MHOMecTBO NH0B603HATENbHLIX MEeKCHU-
KaHues 6ykBanbHO COBEPLUANM ManoMm-
HMYECTBO B Nlarepb COBETCKOM 3KcrneAx-
uum,

Kawpabii AeHb MOAroTOBKM K 3aTMe-
Huio BeckoHeuno popor. MostoMy MHO-
rMM M3 Hac He yJanoch BAOBOAL NO-
6poants no Mexuko, nobuiBaTh Ha
npepcrasneHun HaumoHansHoro Hapoa.
Horo bGanera 8o [lsopue M3AWHBIX MC-
KYycCTB M Ha Koppugae. Pano ytpom
15 cheBpans Haw camonet yxe NpU3em-
nunca 8 Oaxake — rNaBHOM ropoje oa-
HOoro u3 29 wratos Mekcuku, obbiuHO
NPUBIIEKAIOLLEM TYPUCTOB NaMATHUKAMM
BPEBHUX MMCTEKCKOM W  CanoTeKCKOM
KynbTyp. 3TM AOCTONpPUMeEUaTenbHblie
MecCTa Mbl NOCETHNM 3HAYMTENLHO NO3fa-
Hee. Mocne npuneta 8 OaxaKy Mbl cpa-
3y Ke Cenu Ha MeCTHbIA PeMcOoBbId aB-
T06yc, nNOrpyaunM, cneays MECTHLIM
06LIYaAM, HalLKM UEMOAAHLI HA Kpbily
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Jdacwrade ROKGR3AHO,

yeay, e Gozee EpyYnHoM
seTvenus ebausu Mvayaraana — necra

(kyma no popore K npodemy ckapby
Acbasunuce pse  Kosbl), M asTcbyc
6bICTPO M JIerko MOHeC Hac B TOPOAOK
MbsiyaTnaH — KOHEUHbIM MYHKT Halero

-mapwpyTa. Ha nepsbit B3rnsg Mesyart-

naH ‘nokasancs Ham 6o0nbLWONR gepes-
Hel. Benuko >xe Bbino Hawe yauene-
HME, KOTAA MBI Y3HanHW, uto MbsyatnaH
cO BpPeMeH HauuoHanbHo-ocsoboau-
TenbHOW BOMHbI MEKCHMKAHCKOro Hapoaa
(1861—1867 rr.) HOCHUT MOYETHBLIN TUTYR
ropopaa-repos.

Mecto ans HabnrofatensHOM NnoLWwaa-
KM coBeTckol askcneauuum — Bonblioe
nosne B LUMPOKOM [ONMHE, OKPYMXEHHOe
KOJNIOUMMM arasaMu M KaKTycaMu,— Bbi-
no sbibpaHo B AeHb npuespa. Ocrasa-
NIOCb TONBLKO X Aath OCHOBHoe obopy-
nosaHue skcneguuum—okono 150 swm-
KOB, KOTOPLIEe AOCTaBMN kopabnb B NopT
Bepakpys. MalluHbl € 3KCNEAULMOHHBIM
obopyfoBaHMEM MPULUNK MO3AHO Beue-
POM, MX yAanocb pasrpys3uTb Nuwb Ha
cnefyrowmnii AeHb U Bckope Bbinu pas-
6uTbl NanaTKM.

Vi3 o060l TOUKM NAOWAfKM OTKPLI-
BANCHA MMBOMMCHLIA BMA Ha OKpPECTHO-
cti. Ha tore — cuume Bbicokne ropsbl, a
3@ HUMU AXXyHrnu M Beper okeaHa sce-
ro B A3yXcrax KMnomerpax oT Hac, Ma-
3a rop uyacro Bbinonsanud obnaxa, nNpu-
HOCHBLUME BETEP M MNOXYH MOrofy, 4To
cunbHO Hac Tpeeoxuno. Ha socTtoke TO-
e ropbl, HO OuYeHb faneKkue, MoOUTH y
ropusoHta. Ha cesepe coecem OTKpbI-
Tas MECTHOCTb, a Ha 3anage KpyToM
CMycK K peuKe, Ta@K 4acTo Bbipydasluei
Hac B »apy, u 6nu3kue ropsl, nopoc-
WKne penKMM NEecoMm, rae sMecrte C nu-
CTBEHHBIMM M XBOMHBIMM [EPEBLAMM
PAacTyT BLICOKME KaKTYChl.

itet
KAk RPOWAA ROAOCA ROIHCTI (ia3et
paborer coeerckol skcneduyul

CoBseTckas dxCNeAnMUMs OKa3anach ca-
MOM KPYMHOM M3 BCEX MHOMOHMCIEHHBIX
JKCNEAULMIA, MPMEXABLKX Ha 3aTMeHue
3 Mekcuky. Bocemb HayuHbIX yuperkae-
HMM npueBesnu ¢ coboit okono nonyropa
[ecATKa YCTAaHOBOK, NPeAHa3HauYeHHbIX
ANst  ONTMYECKMX U paguoHabniogeHui
CTPYKTYPbl, CMEKTPOB M MNONSPU3ALMUK
HOPOHbLI, XPOMOcdepbl U MepPexoaHOro
MeXay HMMM crnos.

Mpubopbl Ha nnoLagKke BbITAHYAMUCH
Leno4koi c cesepa Ha tor, Takoe pac-
nosicxkenne 6bino Hanbonee ynobHLIM:
ConHiule B Mekcuke MNoAHMMAETCS Bbl-
COKO, MO3TOMY rOpPM3OHTa/ibHble cOon-
HeuYHble YCTAaHOBKM ClefoBaNo OpMeH-
TMPOBAaTL B HANpPaBJieHWM BOCTOK — 3a-
nag.

Bosne »wuBOW usropogu M3 Henpu-
CTYTMHbIX aras CTOSN 2-MeTPOBLIA pafHo-
teneckon JleHWMHrpaackoro yHuMesepcure-
Ta AfiA PErucTpaLmMy NOTOKAa CONHEYHOro
paguomznydenus Ha sonHax 3,2 u 10 cm.
Ha atom pagmoteneckone A. [1. Monua-
Hoe, B. A. Crynun wn FO. Huxkutun Ha-
OESAMCh BO BPEMS 3aTMEHMs YTOUHUTL
nvameTtp  «pagauomusobpamenusin» Conu-
ua. Pspom Bbin ycraHoenew apyroi pa-
nnoTeneckon — uHtepgpepomerp  Myn-
KOBCKON oOBcepBaTopuu, Ha ' KOTOPOM
pabetanu [. B. Koponekos, A, B, bep-
nvH u . M. TuMocheesa. IToT Teneckon
no3BosiseT M3yuyaTb pacnpegeneqHmne Mc-
TOUHMKOB PajMOM3NydeHHsi B KOPOHe
Ha BonHe 4 cM. (Mocne okoHuaHka pa-
60Tbl aKcnesUUUU uHTepepomeTp Bbin
OCTaBNeH B [AP MEKCHMKAHCKMM aC'rpo-
HOMaM.)

CesepHee pacnonokunace ONTHye-
ckasi rpynna [lynkosckod o6cepsaro-
puu B coctase B. M, Cobonesa, 1O. C.
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Budwe  Mexcuru (ceepzxy
6HU3): Kagedpaarvrblii cobop
KA YenTpasbroll naowadu
Horase ¢ Mezuro; nupanmu-
dvrt  Teoruykana — «doaunsvt
60z06». ITupamnuder u rpamwl
uacTo YKPawarTcs KaMmeH-
noimu uzeaswusmu Keyaavn-
koaras u Taanora — zaas-
nulz 6oocecte OpeeHUT ay-
TeK0é; Monre-Aavban —
0dun u3 yenrpoe Opesrel-
KYabTypel canorekos. 3decw
apreoaozu OTEPBLAL KOMN-
AeKC  nupamud u xTpamos;
coepemernoe ucnoaHnenue
dpeenuxr ayrekckuxr TaHyes
Ha CTYnewsar nupamudvl




Crpeneukoro u . M. BsnbwuHa, OHu
NPMBE3NM M3rOTOBJEHHBIA CMeLManbHO
ANS 3aTMEHMSI CBETOCMIIbHBLIA CREKTPOo-
rpag ¢ AByMsS KaMepamM, Ha KOTOPOM
cobupanucs oTorpadmrposaTe CNEKTp
xpomocdepsl B AManazoHax 3800—4000
u 4600—4800 A.

Janswe HaxoAMAMCL [Ba CBETOCHIIb-
Helx cnekTporpada Kpeimckoit actpo-
¢usmueckon obcepsatopuu AH CCCP,
npepgHasHayeHHble Ans cdoTtorpadupo-
BaHMS CMEKTPOB Xpomocdepbl M KOpo-
Hbl B [AMana3oHax CBEeYeHMs KPacHOW u
rony6oi nuHMA BOAOPOAA, a TaKKe He-
npepLIBHOrO  CBEYEHUS BOAOPOAA B
yneTpaguonete. PaBortoit pykosoaun
H. B. CrewieHKo, KOTOpbIiA cOoBMeLLan ¢
3TUM Tskenble W HebnaropapHbie 061-
3aHHOCTM HauanbHWKa 3Kkcnepuuuu, Ero
NoMOLLHMKEMK NOo HabniofeHUo 3aTme-
Hus 6binu A, H. Babun u J1, ®. Bexxxko.

B ueHTpe nareps, pAAOM C Manatkon
HauyanbHMKa 3KCMeAMLMM, HA BbICOKHX
¢pnarwTokax passesanuch pgsa ¢nara:
COBETCKMH WM MEKCMKAHCKWIH ¢ n306pa-
EHMEM Opna, CHAALLErO Ha ORyHLUMKM
co 3meeit B knose, CornacHo ApesHei
nereHpae, TaKyl KapTMHY YyBMAenM au-
TekM Ha Mecte bByaywero roposa Me-
XMKO.

CaMbiM  ANMHHOGOKYCHBLIM  MHCTPY-
MEHTOM COBETCKOM 3Kcrneauumuu 6Bbin
10-meTpoebit  KopoHoOrpag katenpsi
actpoHommn Kuesckoro rocypapcrseH-
Horo yHuBepcuteTa. Ha 3TOM MHCTPY-
mente H. WU, Asiobenko cobupancs cae-
naTe KkpynHomacwTabHble CHMMKM con-
HeuHOM KOpOHbI, KakAbli TaKoH CHMMOK
no3sonsier CyAuTb O CTPYKType HeKOTO-
poit orpaHWMueHHON o06nacT4 KOPOHbI,
nockonsky u3zobpakeHue Gnumxaiiwen
k ConHuy 4acTM KOPOHLI OKa3sbiBaercs
CMABLHO NepeAepPMaHHbIM, @ YAaneHHOM
ot ConHua — HegofepKaHHbIM. YTo6bI
nonyunts MpepcTaBNeHne O CTPyKType
BCed KOPOHbI, OBLIYHO MPHUXOAQMUTCA Ae-
natb BO BPEMS 38TMEHMA HECKONbKO
CHMMKOB C BeCbMa Pa3HbIMM 3KCMO3M-
unssmMu. OfHAKO M BCIO KOPOHY MOXHO
coTorpathupoBaTs Cpasy, ecnu Heno-
CpeACcTBEHHO nepeg NNacTMHKOW ycTa-
HOBMTb paaManbHbIA HEMTpanbHbLIX
¢puneTp. OnTHUYecKas MNOTHOCTL PaAM-
anbHoOro ¢unbTpa No mepe Npubnmnie-
HUS K €ro  LEeHTPy AOJKHA BO3pacTtaTb
NPUMEPHO TaK e, KaK M SAPKOCTh KO-
poHbl. Yepes Takoi ¢unbTP npuUroto-
BMAMCL ‘cpoTOorpadmpoBaTh KOpPOHY
M. B. Wernos 1 H. b. Eroposa Ha ¢oTo-
renuorpade, KOTOpbii 6bln ycTaHOBNEH
Hepaneko ot 10-metposoro KopoHo-
rpada.

Papom ¢ 10-meTpoBbim KOpOHOrpa-
¢om crosna Bonblias nanartka, rae Ha-
XOAMNICSl CBETOCMIIbHBIK  2-METPOBbLIN
cnektporpag [nasHo#M
ckoi obcepeatopun AH YCCP. Ha stom
uHctpyMmeHte 3. A. [lyprtoseHko co
csoum nomowHukom K. E, Ckopukom
xoTenu coortorpapuposat € BbICOKMM
paspelieHMeM CcrnekTp xpomoceepbi U
KOPOHBI,

acTpoHOMHMue-

Ewe panswe Ha ceBep pPacrnofioMmu-
nuck MHCTPyMeHTbl [ocypapcTBeHHOro
ACTPOHOMMUECKOrO  MHCTUTYTa MMEHM
M. K. WrepHbepra: ABa ropusoHTanb-
HbIX COMHEYHbIX TENecKomna, KyAas’-ped-
PaKTOp M CBETOCUibHAA Kamepa Ans
NONyuYeHUsi CHUMKOB KOPOHbI B MONSPU-
30BaHHOM cBeTte. Ha Bcex Teneckonax
YyCTaHOBMNM crieKTpanbHble  NpHBOpSLI
OYEeHb BbLICOKOM paspelualouter cunbl —
stanoHsl Mabpu — MNepo. Kak ussectHo,
stanoH Pabpu — lMepo, ecnu ero ocse-
TUTb Nly4aMM OJHOrO LBETa, AaeT MHTep-
(pEepPEHLMOHHYIO KapTMHY B BUAE KOH-
LLeHTPMUECKHX Konel,

Yrobbl  yBenuuuth  pas’peLlatolyto
cnocobHocts 0bbIYHOrO cnekTporpada,
YCTQHOBJIEHHOrO Ha OHOM M3 FOPM3OH-
TanbHbix Teneckonos, . M. CUTHUK Mc-
nons3osan atanoH Mabpu — lMepo. Ta-
kum obpasom oH cobuparncs nonyunts
Ha HebonbLLWOH# NNacTMHKe cpa3y MHOro
NUHWIA CMEeKTpa M3nyveHus xpomocde-
pbl M KOPOHbL. Ha apyrom ropusoHTans-
HOM Teneckone aBTOP 3TOM CTaTbK ro-
ToBMACA choTOrpamMpoBaTh CONHEYHYIO
KOPOHY, MPONYCTMB €€ CBET TONbKO 4e-
pes LeHTpanbHoe KOMbLO, M MOAY4MTb
n3obpakeHue KOPOHbI B Nlyyax OAHOM
crnekTpanbHoM NuHuM. o cHUMKaMm, cae-
NIaHHBIM B PAa3fIMuYHbIX YacTAX fMHMKM
(Hanpumep, B LLEHTPE U KPbUIbAX), MOXK-
HO M3yuWTb [BMIKEHME BELLecTsa B KO-
pore. [leno B TOM, uTO npubnMKato-
WMHACA K HaM MM yJansoliuics oT
HacC ra3s M3syyaert JIMHWX, COOTBETCTBEH-
HO, YyTb MeHblleHd unu dyTb Gonbluei
ANMHBI BOMHBI, M MO Pa3fNMuKIo peTanen
Ha CHMMKAaX MOXHO CYAMTb O TOM, Kak
M C KaKOM CKOPOCTbIO ABMIKETCS Belle-
CTBO B KOpPOHE.

Ha xyps-pedpaktope stanoHsl Mab-
pu — Nepo BbM NOCTaBNEHBI TaK, YTO-
6bl B (hOKyce Kamepbl NONyYMnucb M3o-
6paxeHun u Konew, U KOPOHbLI, TO NO3-
BONSET B KA¥AOMW TOUKE KOPOHBI, Nepe-
CEeUEeHHOM KOMbLLOM, M3IMEPUTbL Npodunb
cnekTpansHoi nuHuu, Ha pedpakrtope
AOMONHMTENLHO BbIIM yCTAHOBAEHLI ele
ABa Teneckona, Gnaropaps uemy E. A,
MakapoBa €O CBOMM MOMOLUHMKOM
B. A. ConpaTtosbiM MoOriuM opHoBspe-
MEHHO cfhienatb TPM CHMMKA KOPOHbI B
Pa3fUUHLIX CNEKTPAaNbHbLIX JUHUAX.

BepeHuuy acTpOHOMMUECKMX MHCTPY-
MeHTOB 3aseplwanu npubopsl HayuHo-
MUCCe0BATENIbCKOro MHCTMTYTA 3€MHO-
ro MarHeTM3Ma M pPacnpocTpPaHeHWs pa-
anvosondi AH CCCP. 3. U. Morunes-
ckui, K. U, Hukonsckasn, A. A, CasaHos,
P. A. Tynses, B. A. O6pugko u B. A.
Mowna npusesnu gsa HeOBLIYHBLIX CreK.
Tporpada, Ha KOTOPBLIX MOMHO ¢hoTO-
rpacuposats ¢ 6onblUMM paspeLieHu-
eM cpa3y Becb BMAMMBIA CNEKTP, U He-
CKONbKO MENKMX Kamep ANns nonyvyeHus
CNEKTPOB KOPOHBI, Xpomocdepsl U ne-
PEXOAHOro CNOR MEeXAYy HMMM, a TaKKe
ANl MCCNefoBaHUA NONAPHM3ALMM, He-
AaBHO OBHapyKeHHOM COTPYAHMKAMMU
3TOrO MHCTMTYT@ B KOPOHANbHLIX AMHM-
ax.

Bce yuacTHMKM akcnegMumun Twiatenb-
HO FOTOBMNMCL K HabnopeHuio 3aTme-
Hus. BpemeHun 6bino B obpes, nostomy
pabotate npuxoAMnock 6EykeanbHo M
AHEM, M HOUbIO: YCTAHOBKA, HOCTMPOBKA
u ¢pokycupoeka npubopos eenacs no
ConHuy; no 3Be3flam BLIBEPSNMCL MO-
napHbie OCU MHCTPYMeHToB; no JlyHe
OKOHYATENIbHO YTOYHANMNACh NPOAOMMM-
TenbHocTb 3kcnosvumu  (JlyHa oueHs
y8obHbLIN «CTaHRAPT», TaK Kak ee fp-
KOCTb MOUTH pasBHa SIPKOCTM CONHEYHOM
KOPOHbI).

M BOT AROAroMAaHHbIM fAeHb 3aTMe-
Hus. BeTep, cBMpencTsoBaslLmnii elle Ha-
kaHyHe, ytux, C paHHero ytpa Ha Hebe
Hu obnauka. Bo3ayx cnokoeH M npospa-
yen. CnoBom, Ans pabortbt ycnosus
uaeanbHbole. DTO CUILHO MOAHANO AYX
YUYaCTHMKOB 3KCMeAMLUM,

HaceneHue OKpeCTHbIX [AepeBeHb ¢
yTpa Hauyano CTeKaTbcs K HaleMmy nare-
pto. [lpuexanu MHOroumcneHHole 3KC-
KypcuM Ha MawmHax u astobycax. OHu
PacrnonoXunucb Ha NOYTUTENLHOM pac-
cTOsHMK, uToBbI He MewaTs pabore, [Mo-
crnefiHMe fPUroTOBNEHMS M MNpPOBEpPKa.
HakoHeu, uei-to ronoc: «llepBbld KOH-
TaKkT!» — 3aTMeHne Hauanocs. [loTany-
AMCb MMHYTbI HaMpPSPKEHHOrO OMMAAHMA.
[o nonHoit a3kl octanock 30 MMHYT,
20, 10, 5, 1, 0! 3awenkanu 3arTBOpPBbI,
pasgancs cTyk nepefsMraembix Kaccer,
NoCnbIWAaNUCL OTPLIBUCTbie CNOBA KO-
maHg. [lMpogomuutensHoCcTs 3aTMeEHKMA
OKa3anack HECKONbKO MeHblue pacuer-
HoW — Bcero 200 cekyHa. [MopobHbie
OTK/IOHEHMS HepeAKM M BbI3BaHbl He-
POBHOCTLIO NYHHOro Kpas.

Mpownu 3tM 200 cekyHm v Ha Aywe
cTano nerye, ocobeHHo y paamuoacTpo-
HOMOB,— pe3ynsTaThl csoux Habnwopge-
HWIi OHM CPpa3y 3anuCbIBAlOT Ha NEHTY.
Mpaepa, ANA HuUX 3aTMeHMe A[NMNOCH
ponbwe, Mbo oHu BepyT HabnioaeHus
M BO BPEMA BCeX YacTHbix ¢as. Ans
octanbHbix e Habniopateneii Tpesora
«cpabortaetr nu annapatypal» CMeHu-
nack MyUMTENbHBIM OXMAAHUEM: UTO
MONyuuTcs Ha MNNEHKaX M nnacTuHKax
nocne npossneHua?! Ha nposenexne
¢otomaTepuanos B CKpOMHOM nabopa-
TOPMK MbsyaTNiaHCKOro ¢oTorpacha yiu-
Nno elle HECKONbKO AHeHl, M nuub
nosaHo seuepom 11 mapra Bce B3LOX-
Hynu ceoboaHo — nporpamma Habnio-
LEHUH, B OCHOBHOM, 6bina BbinonHeHa.

Tonbko Tenepb ypanocs Gonee BHM-
MaTenbHO NpMrasfeThcs K KpacoTam
oKpy»atolLel Npupofbl. JpK1e KPackH,
MHoroobpasue navgwadTos, nwobosHa-
TenbHble M obwuTensHble NOAM — BCE
3TO OCTaBMNIO HEM3rnafgumoe snedvartne-
Hue.

OcobeHHO 3anoMHMnace ¢uecra —
npa3fAHKK, OPraHM3OBaHHBIM MyHMLMNA-
NMTETOM WM xuTensmMu MbsayatnaHa s
yecTb acCTPOHOMOB, NPUBLIBILUMX M3 pas3-
Heix cTpaH. lMpaspHectsa Anunuce ue-
nyto Hepenio, Kaxabii4 seuep — Hapsa-
Hble npeacTasneHMs W rynsuusa. Or-
Kpbiics NPas’gHMK luecTBMeM peTel B
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KapHOBANbHLIX KOCTIOMax, KOTopble He-
c€n1 Ha nankax pasHouseTHble (poHapH-
KM co ceseyamu. Mopma M pacusetka
¢oHapukos HanomuHanu o ConHue, Jly-
He, 3aTMeHuK, 3Be3fax, komeTtax. [MoTom
6bin KOHUEPT HAPOAHbLIX NECeH M TaH-
ues. Cpeau rocteit okasanuch lOHbIe
fnepyaHubl, KoTopble, obnauusliucy B

54

nokasanu
ApPeBHMIA TaHel. A nocne KoHuepTa ge-

3BepMHbIE  LUKYPSI, rocTsim
MOHCTPUPOBAnNMCch UyAeca MbsyaTnaH-
CKOM MMPOTEXHMKM. MHOMKECTBO pakeT M
WYTHX C WIKMNEHUEM M TPECKOM B3neTa-
nu nop obuiee nuKOBaHMe 3puTene.
3aTteM Hauyancs TYpHUp pbllapeH, «cka-
KaBWMWX» Ha OWAAAX, M3PbIraBLIMX Nna-

Jazepy coserckoli arcneduyuu nod
Mvayaraanon. Ha nepednem naane:
sgepry — 10-nerpoewviii  koponozpads
eHu3y — kyda-pedpakrop ¢ deyms do-
ROAHUTEAbHBIMU TeAeCKORAMU

MS M cHOMbl MCKp. B ueHTpe nnouiaamn
nepes cobopom, rae NPoxoAMn npasa-
HMK, BO3BbILWANACh PamMa BbICOTOW C NfA-
TU3TaXKHbIA AoMm. Bot nogowrnm putunes
M eABa 3aMeTHLIN OroHek Nonon3s esepx,
3aXurasi pasHolUBETHbie BpallalouMecs
Koneca, KpyTsWMeCs 3MeM, B3MbIBAIO-
wue B Hebo pakeTbl. UaBeprHys maccy



UCKP, ALIMA M TNaMeHk, pama BAPYT
8crbixHyna, OCBETMB BCIO NMOWaAb, Kak
AHeMm. Paspancs ornywMTenbHbIA Tpeck
M Hag PaMOWN B3BMICS BbiMNen C M30-
6paxceHMeM 3aTMeHMS, a CreayioLmi
sbicTpen BbIBPOCHN NO3YHr € NpUBETCT-
BMEM acTPOHOMAaM BCeX CTPaH.

M Bce e, HECMOTPS Ha MHOXECTBO

Iru goroepaduu co.aneunHol KOPOHBL cOeaaHnbl yepes3 3Ta-
aon @abpu — Ilepo. Chumor caeea noayuern E. A, Maka-
posoli. ITaaon nponyckas ceéeweHue KOPOHbL 6 AUHUL C
daunoti oanvt 6374 A Toavko 6 Texr uacrax usobpadxe-
Hus, 20e eudnvl Koavya. B kaxdoii Touke KopoHbl, ne-
PeCeueHHOl KO.byoM, MONHO Umepurs npofuab cnek-
Tpaavhol aunuu. CHUMEU 60CTOUHOU HACTU KODOHbL
(cnpaga) noayuenvt 3. B. RKononosuuem. Cpednuli cHu-
MoKk cOeaan 6 yenTpe KPACHOU KOPOHAALLHOL JUHUU C
daunoti oanwvt 6374 A, a eeprruil u HUMNHUL Ha paccTos-
nuuw 0,8 A or yenrpa. Takue goroepauu no3eoasior 6vi-
A6UTbL 00aacTu 3ameTHw T O6ujiceHull 6eujecTéa 6 KOPOHE

OYeHb APKMX BMEYATNEHUH OT OrPOMHO-
ro, WYMHOro M KpacouyHoro Mexuko c
ero CTapUHHbLIMM UCMEHCKUMM coBopamu
M COBPEMEHHbIMK 3A4aHMAMM, OT APEB-
HUX aUTEKCKUX Mapamui M XPamos, ca-
MbiM 3aMOMMHAIOLLMMCS OCTaHeTcs no-
ne B LWMPOKOM [ONMHE, OKPYIKEHHoe
KonounMmu arasamu. Ha stom none msi

nposenu 6e3 manoro uertbipe Hepenu
Pafu BO3MOMXHOCTM TPHU MUHYTBLI Habnto-
fath pefAKoe sBfneHue NPUpoOAsbL.

3.B. KOHOHOBHY
randudam @Gusuro-MiMmemamyHechu
nayn

b5



Monoca nonHoO# ¢hbasbl conHeuyHoro
satmenusa 7 mapta 1970 r. muHoBsana
octpos Kyb6a. B lasanHe Habniopanoch
muwb vactHoe 3atmedune ConHua c da-
301 0,85, Mockonbky MHOrmMe papmoact-
pOHOMMUECKMe 3aAauu MoryT 6biTh pe-
WeHbl APM YacTHbIX 3aTMeHusx, Ha KyBy
Bblexasla 3KcneAuUMs, OpPraHM3oBaHHas
Coserom no pagvoactpoHoMuu Akape-
mun Hayk CCCP.

Skcneanuus npubeina B lasaHHy
15 c¢espana. I'pys, secom 6onee 10 T,
yxe oOxuAan Ha nnowapxe, B6au3n
MHucTTyTa actpoHomuu B npuropope
FaBaHHbl, Yetbipe papuoteneckona 6bi-
U ycTaHOBsieHbl (PaKTMUECKU 3a Hede-
nio, a B OcTaBliMecs A0 3aTMEHMA Ha-
npsiXeHHble AHWM NPOBOAMNACL OTNaAKA
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cnoxHoM annapatypbl. Euwe Ha oaHom
paauvoTteneckone [lynkoeckoi obcepsa-
Topuu, paboraswem Ha Kybe c ceHTsb-

pa 1969 r. no nporpamme cnyx6bi
ConHua, TakKe aKTUBHO FOTOBMAMCH K
HabniogeHuio 3atmenus. Hanamueanacs
pabota cnyx6bl BpemMeHH, ycTaHaBnMBa-
nacb Kamepa pans d¢ortorpaupoBaHus
ConHuya, 4To NO3BONUNO B AanbHEMLIEM
pacwudposaTs nonydYeHHbie PafUOfaH-
Hble.

JlokanbHble MCTOUHWMKM pagMoM3nyue-
HMA, pacrionaralroliMecs Haf rpynnamu
COMHEYHbIX MATEH, Npeanonaranoch Mc-
cnenosath, B OCHOBHOM, B CaHTUMETPO-
BOM pAuanaszoHe sonH., O6LiuHO pa3me-
pbl McTOUHMKA Ha Aucke ConHua AOCTH-
rafoT 1—2 MMHYT Ayry, ofiHaKO BCTpeuda-

10TCS OTAENbHbIE SPKMe AeTanu pasme-
POM OT [eCcATKOB RO HECKONbKMX ce-
KyHA. BHe 3aTMeHus pace camsle kpyn-
HeliluMe paAMOTeNnecKors! He AaloT BO3-
MOXHOCTU M3yuaTb 3Tu petanu, [edcr-
BUTENLHO, paspelleHue Teneckomna nps-
MO MPOMOPLMOHANLHO ANIMHE BONHBLI W
06paTHO NPOMOPUMOHANBHO €ero gua-
metpy. lNockonbKy pasMoOBONHBI 3HaUM-
TeNnbHO ANMHHEEe BOMH BWMAMMOTO Aua-
nasoHa crektpa (5 cm ortauualoTcs
or 5000A s 100000 pas!), paspewe-
HWUEe PAafHMOTENECKONOB HAMHOTO XyxXe
ontuueckux. Hanpumep, paspewenue
ONTMYECKOTO Teneckona ¢ AUaMeTPOM
obvektBa 15 cM Ha pAnNMHe BONHLI
5000 A pasHO 2[; cekyHabl ayru. UroBei
nonyuuts B8 10 pa3 xyawee paspewe-



HMe Ha ANMHe BOMHbI 5 CM, Heobxoaum
paauoTeneckon auametpom 150 km.

Bo spems 3atmenus JlyHa gosonkHO
MeaneHHO 3aKPbIBAET MCTOMHMKU M3ny-
ueHus. [pu 3TOM MHTEHCMBHOCTL pPafmo-
M3NyueHUs NOCTEMNeHHO YMeHblaeTcs.
Ecnu paauoTenecKkon B. COCTOSIHMKU 3a-
perucTpuMpoBartb 3TO M3MeHeHWe paauo-
u3nydyeHus, To TOrAaa MOMXHO Muccnepo-
BaTb TOHKYIO CTPYKTYpy MCTO4HMKa. Ta-
KMM 0Bpa3om, TouHas 3anucb XoAa 3aT-
MeHUs nossonser AOsMTbCﬂ BbICOKOTO
paspelueHus.

PazpaboTaHO HECKONbKO OpPMUrMHalbL-
HbIXx cnocobos 3anucu xoAa 3aTMeHMs.
Hanpumep, nynkoBckuMe  acTPOHOMbI
(pyxosogutens H. I'. Meteposa) ucnons-
308anu KsasuHynesol meton Habnope-
HUH, T. e, METOZl, B KOTOPOM M3Mepsie-
MBI CMrHanm MCKYCCTBEHHO CBOAMTCA K
Hyno — KoMneHcupyetcsa. Ytobsl npu-
MEHUTb 3Ty MeToauKy Habatogemui,
HY»XHO 3HaTb Hanbonee seposTHOe W3-
MeHeHHe paAMoNoTOKa BO BpeMs 3aT-
meHus. BenuuuHy 3Toro mameHeHus
NynKOBCKME acTPOHOMBI MpeAcKasanu
Ha OCHOBaHMM OMTHUECKUX HabmlogeHuH,
npoBefAeHHbIX B MpefLiecTBylolMe 3aT-
meHuto AHU. lMporHos okazancs 6nus-
KMM K [AeACTBUTENIbHOMY MW3MEHEHHIO
PaAMONOTOKOB, UYTO MO3BOAMNG Ycnew-
Ho nposecTh HabnogeHus. Yaanocs Bbis-
BUTb HOBbLIE Cﬂa6b|e oyaru SMUCCHUMU,
MccnenoBaTs TOHKYHO CTPYKTYPy u3ny-
vaowux obnacreii. [lpyras metoauka
ucrnonb3oBanacb COTPYAHMKAMM rOpPb-
kosckoro HayuHo-uccnegoBarensbckoro
panvocusmueckoro MHcTuTyta B. M,
®dpunmaHoM, B. B. Tumodeessim u apy-
rumu (pykosoautens npodeccop M. M,
Kobpun). Ha cneumansHo usrotrosnex-
HOM YCTaHOBKE OHM TOYHO 3aMMChIBANM
MHTEHCMBHOCTb M MONSPU3aLMIO PAAUO-
U3nyyeHMs Ha ANMHE BONHbI 3 CM, HO He
Ha OfHOM, @ Ha ABYX, 6nu3kux K 3 cMm,
BonHax. Takum obpaszom onpepgensancs
xapaktep (HaknoH) crneKTpa OKomno Anu-
Hbl BOMHBI 3 CM — BeNMUMHa, CyliecT-
BEHHas ANs MOHMMaHMA NpPUPOAbI con-
HeuHoro papguousnyueHus. Paguoact-
poHoMbl u3uueckoro MHcTHTyTa Jle-
HUHFPaACKOro yHueepcureta (pykoso-
autens A. C. FpebuHckuit) ana ynyuuwe-
HMS TOYHOCTM 3anMcu Bpawanu auar-
PaMMy HaNpaBREHHOCTH aHTEHHbl W He-
NPEepbLIBHO  CKAHUPOBANW  COMHEYUHbIA
amck. OgHa u3 AByx yctaHosok Kpbim-
ckoii  obcepsatopun  (pykosoauTtens
1O, ®, KOposckuit) pabortana Ha meTpo-
BbIX BOIJIHaX. . . .

3aTMmeHMe HaYanoch HECKONBLKO Apama-
TMuyecku. 3a 40 MUHYT Ao Mepsoro ontu-
YECKOro KOHTaKTa BCe perucrpupyto-
wue ycrpoictea O6binu 3awkaneHsl. B
camoit 6onblOi M3 LWeCcTH rpynn con-
HeuHbix nated (rpynna N2 105) naua-
nace xpomocegepHas Bcnbilka. Ecnmn 6o
BCNNECK PaAMOMU3NYHEHHUS, COMPOBOM-
AAIOWMH 3Ty BCMLIWKY, NPOAOMKANCA M
BO BpEeMS 3aTMEHMs, BbIAENUTL M3ny-
uyeHue oTfenbHbIX cnabbix MCTOYHMKOB
6b1n0 b1 HesoamomkHo. OpHako BypHas

E. B. Tumogeee y paduoreseckona zopvroeckozo Hayuno-uccaedosaresvcrdzo

paduogpusuuneckozo UHCTUTYTA

(umMnynbcHan) crapus BCMnecka 3aKoH-
uunace 6bIcTPO, a ocThisatowas obnacts
Bcnnecka xota W 6bina 3aMeTHa Ha 3a-
nucsax rpynnet Ne 105, Ha kauecTso 3a-
nUcelt HMKaK He Bausana. TwarenbHas
NOATOTOBKA K 3aTMEHUIO MO3BOAMAA
nposectu paAuoHabnioaeHUs yBepeHHo,
6e3 kaxkux-nubo cpsiBos. Bce perucrpu-
pylolMe yCTPOMCTBA «4yBCTBOBANM» Mo-

KpbiTHe JIyHOM KawA[ONH M3 wWwecTu rpynn
nateH. Macwrab 3anuceit 6bin sbIbpaH
yaauHo. [lynkosckue acTpoHoMbI 6binn
OYeHb AOBOMbHLI, KOTAa NPU MOKPLITUM
Haubonbwen rpynnet N2 105 nepbsa ca-
MOTIMCLEB MNEepeMecTUNIUCL Ha  BClO
wkany.

Xopouwas noropa 6naronpustcreosana
HabniogeHusm. ATmocdepHble nomexmu

B 6awne ontuueckozo reaecrona. Caecea nanpaso: M. A. Juewuy, Mukesvan-
aeao — corpydnur Hucruryra acrponomuuu Ky6w u B. B. Munun
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3anucu usMenenus UNTEHCUGHOCTU (66epTy) U KPY2060ii NOAAPUIAYUL
(6 yenrpe) na daune 6oanvt 4,5 ch, nosyuennsie 60 epems norpwirus Jynot
paduoucrourura, c6a3anno2o ¢ epynnoil coarneunviz naren M 105 (marepu-
aabl nyakoeckur actpononmos). Dorozpagdus camoil spynnei, clesannas Ha
Kybe nenocpedcreenno neped sakpriruem narew Jywnol, npueedena enusy.
1103 raxdoti naaenoli Kpueol nokasamwl, C00T8eTCT8EHHO, pacnpedeserus
APKOCTU U ROAAPU3AYUU 6 AOKAALLHOM UCTOYHUKe. Pasmep kaadol crynenu
paser 5" na Coanye. 3amernvr dea marcumyma. Ilosesenue 00no20 uz Hux
(A) cessano ¢ Goabwum narthom zpynnu, a dpyeozo (B) —c zopaueii 06-
4aCTb#0, 20e neped sarmenuem npousowen paduoscnaeck. Ilo Takum sanu-
cam npoeodurcs usyuenue TOHKOU cTPYKTYpul paduoucrounukoe na Coamye

58

npu paguoHabniogeHusax 6binM  MUHK-
ManbHbIMM. YAanocb. NOAYYUTL MHOro
CHMMKOB 4acTHbIX (a3 M BbINOAHMTB
o3oHOoMeTpuuyeckne mamepenus. He no-
sesno nmws H. C. LLunosoit: oHa yexa-
na HabnofaTe 3aTMEHHE B FOPHbINA pait-
oH, rae ¢dasa 6bina Heckonbko 6onb-
WweWH, HO B MOMEHT 3aTmeHus Hebo Tam
6bino 3atsHyTOo Oobnakammu.

CotpyaHnku MHCTUTYTa acTpOHOMMM
Axkapemun Hayk Ky6obl u ctygeHTtnl la-
BAHHCKOTO YHMBEPCUTETA TaK)Ke MPHUHHU-
Manu yuactve B HabniogeHusx 3aTme-
Hus, Booblue, uHTepec k 3aTMeHuto Gbin
OrPOMEH: MHOTFOUYMCNEHHble nobuTenu
acTPOHOMMM U rocTu cobpanucs B Baw-
He OMNTMYECKOro TeNeckona, rAe Ha
60nblIOM 3KpaHe MOXHO 6bINO crefuTs
3a xofoM 3atmenus. Pykosoactso Aka-
nemun Hayk Ky6sl nposensno 6onsuwoe
BHUMaHWE K 3KCMEefUUMM. 3aTMEHMIO M
paboTte cosetckoi skcnepuuuu Ebinu

_noceAuUleHbl CTaTbUM B raserax M ,K_HHO-

KypHan.
Bce 20 yuactHukOB 3KCneauuuu RO
7 maprta 6e3sblesgHo xunu B [aBaHHe.
MosToMy ocobeHHO NPHUATHLIMKM OKasa-
nucb 3KCKypcuu Ha Kypopt bapaaepo
M Ha ocTpos [MMHOC. SICHBIM YTPOM MbI
npoexanu u4epe3 OrPOMHbLIN TyHHenb
noa nNpPONMBOM, COEAMHSIOWMM OKeaH
C rasaHHCKMM TMOPTOM, M OKa3anMucb Ha
popore, uayuwen Bsaonb nobepexbs.
[Ans MHOrmMx HeOXWAAHHOM NoKasanack
CMeHa FOPOACKOro neMsaa Ha naHA-
wadT caBaHHbl, 3HAKOMOK Ham MO pPH-
cyHkam u3 yuebuuka reorpacmuun. Pea-
KMEe MnanbMbl YKpPAaWanu XOJMMUCTYIO
MecTHOCTb; No obe CTOPOHBI OT [OpPOru
npocTMpanuch MNnaHTauuu cesans, ca-
XapHOro TPOCTHMKA, aHaHacos.

Kypopt Bapaaepo pacnonoxeH Ha y3-
KOM, yxopsiend B Mmope koce. OpHa
CTOPOHa KOCbl NPEeAOCTaBA€Ha aBTO-
cTpaae, APYryto 3aHWMMAlOT COBPEMEH-
Hble OTenM M OrPOMHLIM MNASK, YEM-TO
HarnomuHawowmui Puxkckoe B3amopbe. Ha
Mbice Kocel Bapasepo Haxogutca 6bie-
was sunna [ronoHa ¢ 6onbWHM CafoM,
pa3butbim B BMAe dpaHLy3cKoro nap-
ka. B cag npuwna secHa, u pasHoobpa-
3Me KpAcoK Ka3anocb HeobbiuaHHbIM.
HeKoTopbIX YYacCTHUKOB 3KCNEAMLMM 3a-
uHTepecoBanu konubpwu, apyrue ycrtpe-
MMNUCL K OTPOMHOMY MATUMETPOBOMY
KaKTycy.

Octpos [MuHOC — 3TO HU3KMEe ropbl,
NOKPbITbIE NaNbMaMu M cocHamM, GaHa-
HOBBIMU U UMTPYCOBbIMM MAAHTALUSIMM.
Ho He nnsu c uepHbIM Neckom u [p-
kue kpacku Kapubckoro mops, a o6-
WHUH KONOPMT OCTPOBA CAENANM €ro
KOrf[a-To No6UMBIM MECTOM MMPaTos, UX
«OCTPOBOM cokposuly». Monogexs Ky-
661 pewuna npespatute octpos [MuHOC
B usetywmit cag Kybel u nposogur ato
pelueHHe B M3Hb C BOMBLLIMM 3IHTY3M-
asamoM. locrenpumumcteo xossies [MuHO-
ca euie pas NoA4YEPKHYNO xopouwee OT-
HolweHWe KybuHUEB K Halled cTpaHe.

A.H RFOPJKRABHH
M. A THBITHI

xandUdaMm HUIUKO-MAMEMAMUUECKUT
- B . Hayn



HEOBBIIYH LI
HHOPARPACHBII
HCTOYHNE

B 1969 r. Jis. Heitre6ayap u P. Jleit-
TOH (C}HA) OMy6IMKOBAIN Tpe/iBapU-
TeJbHOM Karajor cBuimre 5000 sprmx
UHQPPARPACHBIX MCTOUHHKOB. I1pomos-
JRUTENIBHOe M3ydYeHHe ONHOTO M3 HIX
(IRC 4 10216) npusexo Kk HeoMuTAH-
HBIM OTKPBITUAM.

JTOT MCTOYHUK HAXOAMJICHA B CO3Be3-
A JIpea. 1Iro KOOPAMHATE: IIPAMO®
BOCXOKIeHMe  9M45M155;  crmomenme
-+13°30/,7 (smoxa PaBHOAEHCTBHUA
1950.0). Ha ¢ororpaduu, cperamnoit ¢
5-METPOBBIM TENECKOIOM, MCTOYHIK Bbl-
TAAJHT KaK MaJdeHbKOoe aJIINNTHICCKOe
IATHBIIKO PasMePOM OKOJO 4 CeKyHR
Ayra. XoTs B BHAMMBIX Jy9ax OH Cla-
6ee 18-ii 3BesmmoiL BeJIWIWHBI, ITOTOK
ero M3Jy4YeHusa Ha JJUHC BOJHBI 5 ME
‘BonbIe, yeM y J0OGOT0 H3BECTHOTO 06
©KTa, PACIOJI0/ReHHOT0 BHE COJHECYHOI
CHCTEMBI.

C 1965 r. undpakpacHbil MCTOTHUK
IRC + 10216 peryasipro HabmonaioT
Ha JIuHe BOJHBI 2,2 mk B o06cepBaTo-
pun Maynr Buiacon. Obmapyskena me-
PEMEHHOCTb II0TOKA €0 HM3TydIeHs.
TIpnmMepro 3a 600 gueii on N3MeHseTcs,
TIO Kpaiineil Mepe, Ha 2 3Be3gHbIC Be-
JMYHHDL,

B cepemuue ampeas 1969 r. amepu-
KaHCRUE acTPOHOMEI M3MEPUJIHM 3Besf-
HYI0 BeJAMYMHY MCTOYHHMKA Ha Pa3HBIX
JauHax BoaH. Oxasamock, 9To Ha BOJ-
He 125 Mk ero 3Besmmas BeJWUMHA
+6.,6; ma 1,65 xx +2,9; Ha 2.2 mr —0,1;
Ha 35 nx —34; Ha 4,8 mk —50; Ha
10,1 ux —74; ma 195 ux —9,1. Pac-
npejlelleHre 9HePTUIl B CNIEKTPe MCTOU-

HUKA OJN3KO K DPACIpPEe/IeJeHUI0 DHep-
TUW B CIIEKTPe YEPHOTO Tella ¢ TeMIle-
parypoit 650° K.

HaxoBa jxe mpumpoma cTOIbL HeOOHY-
noro obobexra? E. Bexianmn u ero xox-
nermu, uccaeoBaBIIne HCTOTHUK
IRC + 10216, momarawoT, 94T0 OH HAXO-
OUICS OT HAC HAa PACCTOSHHU, 00INDb-
mem 100 nc. OHI CKIOHHBI CYHTATH
2TOT 00'BEKT pasBuBaloIeilcsa MoJarome-
PUOAUYECKOH IepeMeHHOM 3Be30i, Ko-
TOPYH OKDY’RaeT Hempo3padHas HmbLie-
Basg obosoura. 1To Muenuio Bexknuna u
ero KoJJer, IPeNIoJoKeHne, 4T0 Hc-
rounnk IRC + 10216 — ranaxkTuka, ok-
Py/KeHHas HeNpos3padHOi  NBLIEBOR
000/109KOH, MeHee BEPOSATHO.

«Sky and Telescope», 39, 3, 1970.

JEX B KOCMOCE
HE OBHAPYSREH

Bcee Goaee 1 Gozee ciI0KHBIE XAMUTE-
CKHe BeIIecTBa OTKPHIBAIOT aCTPOHOMEI
B Me;K3Be3qHOM IpocTpaHcTtBe. Hexo-
TOPble CHENHAJNCTBl  MPeAIIoJaraJH,
9T0 KOocMHMYecKue o0JjaKa, 3aTMeBaIo-
mue OTHEJbHBIE YIAaCTKI 3BE3IHOTO He-
0a, NPeNCTABIAIOT cOOOH CHOILICHHS
JeMSHBIX «3ePeH» WM XJOIbLeB TIpa-
dura, TOKPHITHIX JEJAHON 060J0YKOi.

Corpymunku Kamundopuuiickoro yuu-
Bepcuteta jokTopa P. ®. Kmaxe,
IO. . Kagadex n JI:x. I'ocrag mombiTa-
JIMCh HAWTH TOJOCHI MOTJIOMEH N, pH-
cymue JBhIY B CIHEKTPaxX Tpex «BechbMa
KPaCHBIX» TIUTAHTCKHX CYHEeP3Be3m:
VI Jle6ems N 12, CIT 11 u HD 183, 143.
Habmogenns TPOBOIMIIICEH Ha
manuae BoaHbl 307 mkx. Ho samerHBIX
KOJMYECTB JbJa B MEIK3BE3MHOH cpe-
e o0Hapy:KUTh He YIAJoCh,

«Science News», 96, 19, 1969.

ROrTA RE NIOMLJIIOT
HA JYHY YYEHBIX?

PykoBopuTeneir mporpaMMEl <ATOJ-
JIOHY He pa3 yIpeKaaw B TOM, 9TO TeX-
HE9ecKHe AacleKTHl 1IPOTPAMMBI JIOB-
neoT Haj HayuHeiMH, «CTOMT ¥ Tpa-
TATH MUWJIHAPAB TOJJIAPOB, YTOOH! BHI-
camguTh Ha JIyHY 04epeaHoTo JeTIMKa-
UCITLITATENSI?Y — MPOHMYECKH CIpaIIn-
Bafor kputnkyn. Ha sto pykoBommTenm
IPOrpaMMBL OTBedaT: «JleTdnmKU mo-
JY9al0T CIENAAIbHYI0 CeJeHOJormIe-
CKYH TIOATOTOBKY, BO BpeMs oOmepa-
nuit Ha JIyHe WMH PYKOBOZAT ceJeHO-
JIOTU ¢ 3eMIH, a JOBePATh YIEHBIM YII-
paBienme  CHOKHEHIIMM  Kopabiaem
«AmonnoH» yoka emle paHo». [locuen-
Hee 0COOGHHO HATJSATHO HPOMEMOHCT-
pupoBan foser Kopalus «AHOJIOH-
13»: TOJBHKO OIBITHBIE JIETINKHU-MCIIbI-
TAaTeAN MOTJIM ¢ 9eCThI0 BBIATU M3 CO-
3laBlieiic:i aBapuilHOH 00CTaHOBKH.

Cpen aMepHKAaHCKMX KOCMOHABTOB
€CTh HeCKOJIBKO YIEHBIX, KOTOPHIX TO-
TOBAT K MOJIETaM Ha Kopabuax «Amou-
non», TlepBoHaYaibHO IIPEJIOJATaly,
4TO OAMH M3 HUX OyHer ydJacTBOBATH
B TpeTheil JYHHOIl SKCIefWImd, HO B
cocTaBe SKHNAska Kopabus «Amou-
Jn0H-13y ero He okasaysock. Her yueHBIX
7 B 00BbABIEHHOM CIVCKe SKHIaka Ko-
pabusa «Amomron-14». HekoTopbie Hayd-
Hble paGOTHUKY B 3HAK IPOTECTA BHIII-
am w3 oTpsaa KocMoHasToB. Ocrain-
HBIe Bce JKe He TepAIOT HafeKIbl Co-
BePINUTHL KOCMHYECKHUIT If0JeT.

CchopMUpPOBAHBI DKUIAKA «AIOIIO-
ma-15, -16, -17, -18», u TONBKO
Ha «Armosurone-18», JoJKeH  ToNe-
TeTh KOCMOHABT-ceJeHosor I'appmcox
ITmurT.

«Newsweek», 1970.

YYATCH NPENOXABATEJIH
TMEJATOTHYECRKHX
NHCTHTYTOB

ViKe HECKONBKO IeT IOADAN HpH
MockoBCcKOM TroCyHapcTBeHHOM —VHH-
Bepcutere uMenu M. B. JlomoHocoBa
paboraer  QaKymETET  HOBBHIIIECHHS
xBamuuranmu. B omHOil w3 rpymn
9TOro  (PaKyIbTETA — ACTPOHOMUUEC-
KOH — 3aHAMAIOTCA, KAaK  IpaBUIo,
TPemojaBaTellm aCTPOHOMUU Iefaro-
ITMYeCKUX HHCTHTYTOB, a MHOIA U
IpernofaBaTeln acCTPOHOMHUM M3 OTHA-
JIEHHBIX YHUBEPCHUTETOB.
~ B nporpaMmMy mo acTpoHOMHM BEIIO-
9eHBI CJIeNyIOIMe KypCbl: Teopus Ha-
yUHOI ungopmaum, melaroruka

BHICHIEH IOKOJBI, (PU3HKA, NpaKTHue-
cKag acTpo(M3WKA, UPAKTHKYM IO
actpopusuke, pusnra ConHNa, PU3AKA
3Be3[[ I MeK3Be3THOH Cpefbl, (Pu3nmKa
ILIaHeT, MeTOmbl KOCMHYECKHUX NcCle-
JIOBAHMH, TalaKTHYeCKasi aCTPOHOMHH,
KOCMOJIOTHS, PajgM0oacTPOHOMHSA, He-
fecHas MeXaHNKA, aCTPOMETPHUA, Ipa-
BHMETPHS M acTpOHOMHYecKue Hab-
JHOTeHUS.

AcCTpOHOMHYECKAsT TPYIla KOMIIeK-
TyeTcA eyKeTOXHO B sSIHBape. 3aHATHA
IPOBOAATCA B TedeHWe QeBpans —
Mas IIecTh pa3 B Hemewxo. JleKmmwm,
TMpaKTHYecKie 3aHATUA U JaGoparop-
HBIe PaGoThl TIPOJOIIKAIOTCA e3KeIHeB-
HO 6—8 wuacos.

B KoHme ceMmecTpa ciymaTexm Ccjia-
10T YeThIpe 3adeTa M OUIIyT pedepar
Ha m3bpanHyo temy. Tor, KTo ycmem-
HO cjacT Bce 3a4eTsl W pedepar, mo-
JIy4aeT AAIIOM 00 OKOHYAHUM (PAKYIL-
TeTa HOBBIIIEHNA KBANU(PUKAOUE IPU
MTIY no cmenuaabHOCTH ACTPOHOMHUSA.

IIpemomaBaTesIiM  HeJarormYecKux
HHCTUTYTOB, >KeJAIOIIM 33aHAMATHCS
Ha (aKyJbTeTe IOBHINEHHUS KBalM-
(pukamuu, coexyer ofpamarsca 1O
agpecy: MockBa, B-234, MTY, stam
10. @axynpTeT HOBBINIEHHA KBaimpu-
Kamum.

K. A K¥Y IHEOB
npogeccop

KYPAMOP ACMPOHOMUUECKEOR SPYNNBL
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NOABOOHbIN

Haw )>kypHan npogomkaeTr 3HaKOMMTb
yuTaTeNled € 3aMeTKaMM YYacTHMKOB MoOpg-
BOAHOFO  3KCMEepMMEHTa «YepHoMmopn.
OceHblo 1969 r. B noasoaHoi naboparcpum
«YepHomop-2» Ha rnybuHe 25 M B TeueHue
ABYX Hepenb pabortan akunaxk B cnepyto-
wem cocrase: B. M. Hukonaes — komangup
JKMNaXa, (PM3MK, KAHAMAAT TEXHMUYECKMX
Hayk (Fenenpwumk); FO. H. Kanuuuu — 6opr-
HH)KeHep, Bopjonas-coBmecTurens (Mock-
Ba); B. H. Yconsues —Bogonas nepsoro
Knacca (Bnapusoctok); A. H. Jlomoe —eo-
Aonas riepsoro knacca (Bonrorpap). O nopg-
rotoske M nepeobopypoBaHun «YepHo-
Mopa» pacCKasbiBAlOT MHIKEHEepbl, KOTopble
M CTPOMNH, M MCNBITLIBANK NabopaTopuio Ha
pabouei rnybune; o HayuHol Nporpamme —
yu€Hble, ee COCTaBMBLUKE; O NOABOAHLIX 6yA-
HSIX — KOMaHAMWP KMNaXKa.

CuacTnusblix
norpyxeHuil

Wions 1969 ropa... Ha Bepery Fony6oit Byxtel YepHoro
Mops cTouTt noasopHas naboparopus «HepHomop-2» 1 OxKuU-
[aeTt crycka Ha Bopy.

Mbl, coTpyaHuku nabopatopum TEXHMKM MOABOAHLIX MC-
cnenoBaHWi MHCTUTYTa OKEAHONOrMM, XOAMM BOKpPYr «Yep-
HOMOpa», MOAKPAalUMBAEM, MNPOTUPAEM,— OOHUM CIIOBOM,
sefeM cebs Tak, kak Byato rotosum nabopatopuio He K
norpyxeHuto Ha 30-meTpoByio rnybuHy, a Ha BbLICTaBKY.
Kawpblit M3 Hac npekpacHO MOHMMaET, 4TO Mocne TOro,
kak nabopaTopusa monagetr B BOAy, OHa HauHeT obpactathb
Pa3nMUHON MOPCKOM MMBHOCTBIO, KOTOpasi OueHb nobur
cenutbcs Ha MoboM OKPaLLEHHOW MOBEPXHOCTH,— ocodeH-
HO, ecnM OHa NOKpbITa NpoTusoobpacTaloLlel Kpackon —

Ob6acuroe dno I'oay6oii 6yzTel 60 6peMA IKECNEPUMEHTR
«depromop — 69»



SKCMNEPUMEHT «4YEPHOMOP—-69»

B nodeodnoii aaboparopuu «Hepromop-2» okoao 20 cu-
crem: 6030ywno-2asosan, ocywru, ouuctsu or CO, CO,y u
6pednbiz npumecell, 6EHTUARYUL, OCEEUYEHUS, CULHALUSIA-
yuu u 7. n. u cucrena 8osuposarnnol nodauu kucaopoda
u asora.

Ha 6opry «Yepuomopar pacnosazaauce 2asorpanusLWa
¢ Kucaopodom, 6030yrom u asoTom, 60KCHL ¢ AKKYMYAA-
TOPHBLMY 6aTapeamu, emEOCTU ¢ npecholi 80dol, T. e. éce
Heo6zodunoe 0an TO20, uTO6BL Yuenbie Mozau paboTars
dee nedeau na epynre 6es yuacTus caym6 obecnevenus
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useta nobnexkHyT, ga M pasnuuate ux Byaet TPYAHO, HO

Mbi HMHEro He Moxem c coboi nopenats M nasaem, Kpa-

cuMm, umcTM: «YepHomop» fomKeH GbiTh KPAaCHBBLIM,
M3-3a mbica noxasancs 100-ToHHbIA NnaByuuit KpaH, M

uepes HekoTopoe Bpems OH yxe y Bepera. Psgom c 3toir
MaxuHoM «YepHOMOp» cpa3y cTan ouyeHb ManeHbKUM. Mol
BONMHYEeMCS: CMYCK Ha BOJAY, KOHEYHO, OTBETCTBEHHbIA
3Tan, HO Hac 3aHMMaeT Apyroe: kaxk noeeger cebs nabo-

.

Lapokamepwl, 6 rKoTopuix areanasTel. npoxTodAT JeKOM-
npeccuro, Maaas 6apokamepa (cnpaea) cayxur das Ovi-
crpcii docTasku akeanasTa ¢ 2aybur HA NOBEPTHOCTH 6
cayuae asapulinol curyayuu



paTopus, cTaHeT Nu Boaa e popHou cruxmuen?! Ham npep-
CTOMT NPOBEPMTL 3TO, MPOBEASN CEPUIO KOMMMEKCHbIX MC-
NbITaHWi Ha pasnMuHelix rnybuHax, npexpae uem «YHepHo-
Mop» HauyHeT paboTaTe AN OKEAHONOTrMYECKON HayKM,

MCMBbITATEJIb BMEPEAU

Mpodeccus neTuuka-ucnbiTaTens crana MNPUBLIYHOW B
aBMaLMM, HO AKBAHABTOB-UCMbITaTenei ewe Her. lMoatomy
«YeprHomop» 6yAyT MCMbIThIBATL  MHKEHEPbl, CO34aBluWe
rnopasoaHyo nabopatopuio. Mepsoe norpyxeHue — Ha riy-
6uHy 12 m.

JiaBopaTtopus cTOMT Ha rpyHTe, 3Kunaxk 3aHsaT paboToi,
a Mope yxe npurotosuno ctopnpu3. LluknoH, koTtopsli
HONro M CMOKOMHO yAepskueancs rae-to 8 Espone, sapyr
caenan NpPbDKOK. HenapoM MeTeoponoru HasblBaloT Ta-
KMe UMKAOHbI «HbipsitowMMny», Ha YepHom mope Bce ne-
pemewanocs., Ctapoxunbl, y KOTOPbLIX BCerpa «nnoxas na-
MATb», KOHEUYHO. HE BCMOMHMAM Taxoro wrtopma. LUropmo-
Boit setep 20 m/cek, BonHa 6 Bannos, a «<HepHomop» cTout
B :zOHe 2abypyHuBaHxs BOAHbL. 75-ToxHas nabopatopus
byxsansHo «nnsicana». [locne BcnnbiTMA KpeH M Audde-
peHT pocturanm 40°, Mnasbaza «YepHomopa» — NOHTOH,
cTosBiuMit B GyxTe Ha sKOpE, LUTOPMOBbLIM BETPOM BbIGPO-
weH na Beper, cneumanbHas wnonka «[opa», BocnuTaH-
Has Ha JHECTOKMX LITOPMax CeBEepPHbix MOPEN, OuvyTMNach
B 50 m o1 Bogbl, Ha rafleudom nasmxe, CHauyana ¢ sumna-
eM, a NoTom u Be3 Hero, Ha TONCTOM cTanbHOM Bykeup-
Hom Tpoce «YepHomop» rynsier no ByxTe: BOT OH Hepa-
nexo ot Bepera B neHe HakaTa, MOTOM, Kak Bbi MoOHsE, 4TO
agech HebesonacHo, HaukHaeT ABUraThecs K BhiXoAy M3 Byx-
Tbi B MOpPE, M TiK MHOTFO Pas.

Mocne 3aneumsanus pad B pe3ynbTaTe MCMbITAHMI Ha
12 M [OMKHBLI HAYETHCH CIMble OTBETCTBEHHBIE MCMbLITaAHUS
Ha rayBuHe 25 M. «YegpHomop» mnokauMBaeTcs Ha BOJHe
nariexo oT Bepera, Bokpyr Hero Kypcupytor nnasbasa
obecneueHns — cpeflusi poibonosHbii Tpaynep «Cectpa»
M ABa HebONbLWMX MCCNEfOBATENLCKUX CyAHA «AKaAEMMK
O6pyues» u «Kanmutan Yymaxos». Mel Ha nanybe opHoro
u3 cypos obecrieuenus. Haem, Korfga MOMHO Hauatb No-
cTaHOBKYy nabopatopmu Ha rPyHT,

HakoHeu, komaHpa nnasbaswl onosectuna o MOMHOM
rotosHocTi, CTeneHHo, cKpuiBas BONHeHWe M 60sicb BbI-
rnaAeTs cyetnuebimmu, Mbl obnauaemcs B nogsogHble foO-
cnexu. MMAPOKOCTIOM, aKBanaHr, Macka, HOX, uachkl, ray-
6uHomep — Bce, kak 6yato 6bl, Ha Mecre, Hawa zapa-
ua — OnycTMTbca BMecTe ¢ «HepHOMOpoM» M ycnetb npo-
BEPMTb €ro NOCTaHOBKy Ha rpPyHT. Ecniu Mbl npobyasem Ha
3TOM rnybuHe [oOnblle MONOMKEHHOrO CPOKa, .ANS. Hac He-
MeAneHHO onycTaT Manyto bapokamepy, 4ToBsl MOAHATHL
Ha MOBEPXHOCTL. A MOKA Mbl HauMHaem MorpymaTbcs,
Aepace 3a nanyby «YepHomopa». BoT yiwe nosepxHocTb
HaA HaMu; CBETIbI KPYFr, K KOTOPOMY YCTPEeMAstoTCs My-
3bIPLKKM BbIAbIXaEMOrO BO3[yXa, MOCTEMEHHO MEPKHET M,
HakoHel, coBcem racHet. Kaxercs, uto «YepHomop» nosuc
B MPOCTPAHCTBE, M TONbKO HEOBXOAMMOCTL NOMoOraTh na-
cTaMu M «NpoAyBaTth» yliM, Aa cTpenka rnybuHomepa noa-
TBepwpatoT, uto nabopatopus onyckaetca. Bce rayBke,
Bce TemHee. «YHepHomop» kawerca 6enbim natHom. Jlabo-
paTopus MNaBHC «CAZMTCH» Ha TPYHT.

Nasnenne sHyTpu nabopaTopun udyTh Gonbwe, uem B
OKPY>KaloWweM Hac BOAHOM MPOCTPAHCTBE, MO3TOMY CeM-
4aC MOMHO «CTPaBuTb» M3BLITOK AbIXaTeNbHOM CMEecH u
OTKPLITE NtoK. Ho ntok oTKasbiBaeTcsi Hac BRAycTUTb., YTeu-
Ka B CMUCTeMe pasrpysku fNioKa 3acTasfisieT Hac nopabo-
Tatb: BABOEM Yynupaemcs pykamu B 170-kunorpammossii
SIIOK M OH C WYMOM rniogaetcs. Mbl «Bxogum» & nabopa-
TOopHIO.

— BHumanue! Toeopur «YepHomop». Kak cnbiumre?
Mpuem! — Ucnbitanus HauuHaoTCA,

KAK PblBA B AKBAPUYME

O uenoseke, NepeaBMraloLLEMCSt C AKBANaHIOM B TOJN-
we sopg, 4acrto rosopst: «Kak puiba B Boge». He sgaBasce.
B NOAPOBHOCTM 3TOro cpaBHEHMS WM NPOAOMKAA aHanorumio,
NPO aKBaHABTa MOXHO ckasath: «Kak peiBa B aksapuymen.
OelicTeutensHo, B uyxgoi ans OpraHuM3Ma cpepe, B 3aMK-
HYTOM oBbeMe CO3faHbI YCNOBMS, MPMBBIYHbIE uYenoBeye-
CKOMy opraHusMmy. Hem He akBapuym? Ho noasogHbiii Aom,
No3BONSAS 4YeNoBeKy MWTb NOJ BOAOW, AaeT eMy BO3MOXK-
HOCTb BLIXOAMTL, «rYNSTb» B BOAONA3HOM CHAPSIKEHMM M.
pabotats B BOge.

H%M NPeACTosIo NPOBEPUTL BCe CHITeMbl nabopaTopum
B AE1CTBMM, OTpeneTMpoBaTs BCe ONepaLuM, KOTopble:
AOMKEH BBIMONHATL 3KMnax. Bpems suixoga Ha nosepx-
HOCTe ¢ rnybunbl 25 M nocne AnutenbHoro npebbiBaHMs
noj BOAON COCTaBNSET OKOMO MABYX CYTOK. 3a CyTKWU MOM-
HO  MHOrOKpPaTHO onpoSoBaTe CUCTEMbl pereHepaliim,
CCYLUKKM, [O3MPOBAHHON MOAJAYM Kmcnoposa M apyrue. Ta-
kMM obpasom, Tpoe cyTok (BmecTte c AeKomnpeccuem;,
OTBeAeHHble Ha MPOrpPaMMy MCNbITAHWMM, BNOJHE AOCTATOY-
HbI CPOK ANs BbisBNeHMs ocobeHHocTel ¢pyHKUMOHUpPOBa-
HUs cuctem «YepHomopanr.

Mepea BcnnsiTuem 3aapausaeTcs MOK M Mbl ABOe CyTOK
He MoXem BbIMTM U3 «YepHoMopa», MNOKa QnaBfeHue He
6yAeT CHMKEHO AO HOPMANLHOrO, He CMOXEM BOCMONb-
30BaThCs M nHeematuueckum yBesxmuwem «Cnpyt», Koto-
pbIM coBcem PAAOM. Y Hac ABE BO3MOMHOCTM: MNM nocne
Aexomnpeccun B «HepHomope» ibi Bbilifem Ha nanyBy,
uiM B manoii (asapmitHoi) Bapokamepe Hac nepeseayT B
Bonbuwyio Bapokamepy rnasbasbl. Wrak, nocneaHss Rpo-
rynka s BOAe, nocnefHue LWeNYKU (POTOBCALILKM, NOcnea-
HWA KOHTEMHep C ropsuyei nuwwed (nepexofuMM Ha dail u
CYXOM naek), MNPOLWLansHbIA B3rNSL Ha MecyaHbie BONHBI,
3axnecTtHyswue Horu «YepHomopa»,— M moK 3agpausaet-
cs. Jlabopatopus 3anpallMBaeT KOMaHAHbIA NyHKT: «JlioK
W WMANIOMMHATOP  3aApPaeHbl, MpolWy paspelleHus Ha
BChnNbiTHE!»

Mbl HA TIOBEPXHOCTM...

Bopa 2pecs 23° a BHyTpu «YepHomopa» 27° nipu Bnam-
HoctTu 80%. [oBONbHO >apKo, HO NMPOrPamMMa MCrbITaHM
BesxanoctHo Tpebyer cMeHsl NaTPOHOB OYUCTKM OT yrie-
KWUCIIOTO rasa B cMcTeMe pereHepauuu. Ux uetbipe. M kar-
abtii 90 kr. OtcoeamuHsem, CHUMAEM, 3aMEHSEM HOBLIMM...
Mo cnuHam cTpymtca nor.

MocteneHHo B nabopatopum  cHMKaeTcs fAasnenue
sBo3ayxa. [lepen kawabiM cBpocoM pasneHus — razoaHa-
NU3 M MaHUNYNSUMM C  NPUroTOBNEHUEeM  [bIXaTeNnbHOM:
CMecH, KOoTOopasi CTPoro cooTsertcTByer rayBune:

25 M—87% N2 7] 13% 02,

2 m—85% Ny u 15% Oo, u TaK.. 4o HopMansbHOro
COOTHOWEHUS a3oTa M KUcnopopga.

HakoHel, npoiaeHa nocnepHss CTyNeHb jAeKoMmnpec-
cumu. OTkpbiBaem Mok — Kakon sipkuit ceet! Hac scTpeuaror
Te, KTO obecneunBan SKCMEPUMEHT, KMYT Ham pyku. Ects
O uem pacckasaTb, ecTb 4To O6CYAMTb, HO MbI MOKa He
pacnopskaemcs coboi. CyTku nocne Bbixoga Mbl Byaem
HaxoauTbcsl nog HabnroaeHuem epaueit...

Ucnbitanus 3akonueHsl, Komnnekc «YepHomop-2» npo-
BEepeH B AeficTBMM. Tenepp Halle MeCTO 3afiMyT YyueHble-
aKBAHaBTbl, & Mbl CTaHeM TpPyMMoi TexHuueckoro obecre-
YeHMs.

Cuactnusbix norpysxenuit, «HepHomopn»!

‘I. . BOPOBH KO B-

B.II. BPOBEO

A. M. IO P AN AHCEH I
I A CTE®AHOB"

B. C. ACTPEBOB-
randudam mexnuneckux naymx-
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«4EPHOMOP»

CNY>XUT
OKEQHONoram

Kak u 8 1968 r., Hawa noasogHas nabopatopus npo-
aomxaer obxusate gHo lonybon Gyxtel*, Ha 310t pas,
npasfa, 64nbly0 uYacTb CBOEro «MNOABOJHOrO BPEMEHM»
oHa pabortana Ha Apyrom rpyHTe: obbeKTOM uccneposa-
HMA reonoros CTano none pakyliu.

MepeoimMn 06xunu «HepHoMOp-2» aKBaHaBTbi-Fr€ONoOru.
Y Hux 6uino MHoro 3aboT Ha NPOWNOroAHMX MONMrOHaXx,
Ha rnybunax 10—15 m. UntepecHo Tenepb NOBTOPUTL M3-
MEpPEHHsl Ha TeX JKe OMbITHbIX reONOrMYecKUx «AensHKax».
MMeHHO noatoMy «YepHomop-2» 6win  noctasneH 6nus
NPOLUNOrOAHMX NOAMIroHOB Ha rnybuHe 12 Mm.

B TeueHue BOCbMM CYTOK HenpepbiBHOro npebbisaHus
Ha pHe aksaHasThl A. Jlomos, C. Kypunos, A. Amawykenu
u B. Kowenb npoeenu BbLICOKOTOUHYIO HWBEAWMPOBKY MpOLU-
noroaHux penepoe. Pe3ynbTaTel M3MepeHHA TyT e 3aHO-
CMIMCL MAMKMM KapaHZallom B «nonesoif» (TouHee, B Noa-
BOAHLINA) [AIOPANIOMMHUEBDLINH [HEBHMK, OTKYAa aKBaHaB-
Tbl, NpuAs B cBOKO obuTenb, NepeHoCMnM LeHHble ceepe-
HHUA B «3E€MHbIe» AQHEBHUKM,

Yro e okasanocs? B npownom rogy B Gyxte Ha ray-
6uHax ot 10 po 20 M NpoM3OWNO MOBCEMECTHOe HaKon-
neHue necka M ranbkuM. Mbl MOCTPOUAU KPUBYIO H3MEHe-
HuA ob6bemoB akkyMmynsiuuu (HakonneHus) o6nOMOUHOrO
martepuana no npodunio Fony6oii 6yxrtel fo raybunsl 20 m.
XoA KpuBOM cBMAeTenbcTBYeT 06 YMEHbLUEHMM MHTEHCHB-
HOCTM aKKYMYnsiuuu B CTOPOHy Mops. Ecnu Ha nosuroxe
anowageio 400 m2, pacnonoxeHHom Ha rnybune 10 M, oT-
noxunocs okono 120 m® ocapkos, To Ha rnybute 15 M ux
ye okono 80, a Ha rny6uHe 20 M nuwb 24 M3, Ito — nep-
Bble KONMUYecTBEHHbie fAaHHble 06 MHTEHCMBHOM NepeMme-
WeHMM HAHOCOB TaMm, rpAe, Kak MpeAnonaranocs pawee,
8OJIHLI He «TpeBOXaT» AHO. MMOPTOBMKM CMOKOMHO yCTpau-
BAlOT Ha 3TMX rnybMHax CBanNKu FPYHTa, MPOEKTMPOBLLUKK
fIOPTOBbLIX OrPaAMTENbHBIX COOPYXKEHMN B3MPAIOT Ha HMUX
6e3 0cobLix ONaceHWi; TEOPEeTMKM B COCTABNIEHMU CXEM
pa3suTusi Mopckux nobepexuii cuutalotr 30Hy rnybuH go
20 m cnabo snusoulen Ha AMHaMUKy GeperoBoi 30HbI B
uenom. Tenepb nNpuAeTcs OTOABMHYTb «MOPCKON 6Geper»
MOABOAHOM MECYAHOM PEKM M CUUTATL ero NPOXOASLIMM Ha
rny6buHax 25—30 m.

Otkyaa B3sncs Mmartepuan ans obpa3oBaHUs Takoro
BEeCbMa BHYLIMTENbHOrO nogsoaHoro wnekiga? Ha ator eo-
npoc oTseTMnu aksaHasThl, Y Kawgoro penepa (a ux Ha
Kaxaom nonuroHe 25) oHu TwartensHo ortobpanu npobui
rpyHTa B reonormdeckue Mewouku. [ocne awanusa co-
BpaHHbIX NpPo6 BLISCHMNOCH, UTO NOABOAHLIA wWnelid o6-
pasoBaH M3 Marepuana, nocrynusuwero ¢ 6epera. C mops
fleCOK MOCTYRMTL He MOXKET: HauuHas ¢ raybuHbl 22—25 m
AHO CNOXEHO paKylueM.

Mtak, ecnu sTor MaTepuan obpasosancs s pesynstate
paspywenns 6eperosbix obpbisos ByxThl M nAsKa, To Ka-

"H. A A#b6ynartos. OkeaH uccnepyercs u3HyTpm.
«3emns u Bcenennas», N2 2, 1969 r.
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ILlodeodnoe nueemoydesmuwye «Cnpyrs na zaybumne 26 m
@oto 0. Tpamkemmmnnkoro («Coserckuit Cooa»)

KWEe JKe CUIlbl MOFNIM CMECTUTL ero Ha rnybuusl go 20 m,
Ha pacctosHue okono 800 M or 6epera, a BO3MOXHO, M
Aanbue,

OxasbiBaeTcs, BO BpPeMs BOJIHEHWM, HanpPaBNeHHbIX MO
ocu ByxTel, BHYTPM Hee BO3HMKAIOT MOLLHbIE Pa3pbIBHbIE
TeyeHust B CTOPOHy Mops. Llenuit psg 3amepos, a Tawxe
KOCBEHHble HabnogeHus axkBaHasTos B 1968 u 1969 rr.
CBUAETENLCTBYIOT O YAacTOM NOBTOPSEMOCTM TaKMX TEYEHMM
M ux Bonbwax ckopoctax. Yrto we npoucxoaut? Bonua
paspywaer 6eper u roToBMT HOBble NMOPLMM NECKa M ranb-
KW, @ pa3pbiBHble TEYEHWUs YBIEKAIOT WX BHM3 MO MOABOA-
HOMYy CcKNOHy B Mope. Tak, Mexgy NpPOYMM, NPOMCXOAMT
BbINONAXKMBAHWE MOpckoro AHa. [la u BOnHa nogyac Ha-
sewaer rnybuHy 24 M. Ee u 3pecy owywanu aksaHasTbi:
«Ll?pHOMOp» «MPbIran» fno [HY B TaKT MPOXOXAeHUs rpeb-
HEA rPO3HbIX BOASHLIX Banos.

AHanu3 cobpaHHbIx NPo6 FpyHTa fan BO3MOXHOCTH
NOAMETUTL elle OAHY 3aMedaTensHyilo ocobeHHOCT, xa-
pakTepa ocagkoobpa3oBaHMs B BEpxXHeN uacTu wneida:
Aaxe Ha Bnuakux ywactkax (80 5 M) ocagku oueHs pasHo-
poaHul. Takas NecTpoTa OCafAKOE Ha OYeH, POBHOM gHe
6bina AnNs reonoros HEOMMAAHHOCTLIO. Yero ke MOMKHO
OXMAATL HA AHE, OCNOMHEHHOM PAa3fMUHBIMK PLITBMHAMK,
BbIXOAAMM KOPEHHLIX MOpPOf, MNOABOAHLIMM OMON3HAMMU?
Teneps M pasayMsiBail O LLEHHOCTM FPYHTOBBIX CHEMOK C



romolbio AHOuepnaTeneMd, onyckaembix ¢ kopabns scne-
nyto. lMouctuHe npae ckaHAmHaBckuin yueHwii . Bnersap,
kotopbii euie B 1908 r. rosopun: «C momouibio gparu Mc-
cneposatesis MOpsl MOJiydaeT HAacTONbKO e oOTBevaloliee
AENCTBUTENLHOCTH NpEACTaBleHne O MOPCKOM fJHe, Kak
M NPEeACTaBNEeHME O 3EMHON >KM3HWM BKMNaMa BO3ARYLUHOrO
Kopabns, KOTOPbIN 3aKMHYN ceTb Ha OAMH M3 FOPOAOB M B
KayectBe [OBbIUM MONYUMN MONMCMEHA, KaMHWU M [AETCKYIo
KONSCKY»,

He yckonb3Hynu oT BHMMaHMA reosnioros M AOHHblE nec-
YaHble MHKPOQOPMbI, OBbIYHO Ha3blBaeMble pPUDENsIMU.
PasHoobpasune (hopm M XapakTep Mx AUHAMMKM BO BPEMs
BONHEHMM PAa3HOM CUNbI [AIOT BO3MOXMHOCTL MOHATL MeXxa-
HM3M MepeMelleHns AOHHbIX HaHocos. [lonb3ysce npo-
CTbIM, HO [OCTATOYHO TOYHBIM NMPMOOPOM, aKBAHAaBTLI Aaxe
npu Nnoxoi BMAMMOCTM MoOAyvanu BCe MapameTpbi puge-
nett. [lna u3ydeHus CNOUCTOCTM AOHHBIX OTIOKEHMH aKBa-
HaBTaM MPMULLNOCL PbITh HAacTOsLMe WYypdbl, 3aKpennsas mx
CTEHKM LWMWTAMM M3 OPraHMUYEecKoro crekna.

B TeueHMue HeCKONbKMX YACOB B paidOHe SPKO OKpalLeH-
Horo Byika 6un oHTaH: B 3TOM MecTe reonoru senu By-
peHWe HenocpepcTBeHHO co AHa, BypoBoi nHeBMocTaHoOK
nossonun npobypute aHo Byxthl Ha 11,2 M, npuuem uacts
CKBaX»MHLI MPOMAEHa B KOpPeHHbIx nopopgax. Oxasanocs,
uyto ans BypeHWs HenocpeAcCTBEHHO CO AHAa He NOHapo6M-
nUCb HU KOpabnb, HM 3CTAKafAbl, HA MCKYCCTBEHHble OCTPO-
sa. BoamorxHo Hanbonee 3KkoHOMHbIN cnocob Bypenus Ha
Mmope cBsizaH ¢ npebbiBaHMEeM uenoBeka Ha AHe. MHorue
HEMTAHMKM nyulle uyeM KTO-nMBO MOHMMAIOT, KAKOB MO-
eT BbiTb MPaKTMUYECKMH BBIBOA M3 ITMX MOKa elle npod-
HbIX M pOBKMX Waros..

HanpsmweHHas paboTa reonoros-aksaHasToe «YepHomo-
pa» no3aau. Moutn 60 uacos akeaHaBTLI HAaXOAMNMUCL BHE
naboparopumu — 8 csobogHoii Boge. Oxono 80 Bsuixoaos
3a 8 cyrok.

C 27 centabpa no 13 oktsabps 8B «YepHomope» Ha ray-
6une 25 m paboran skunaxk B coctase B. Hukonaess,
FO. Kanuuuua, B. Yconwuesa, C. Kypunosa u A. Jlomosa.

OcHoBHOM 3afadeit skuna)ka 6bINo M3ydeHue NIOKTya-
UM cpeflHero ypoBHs MOJABOAHON OCBELLEHHOCTH. DTU KO-
nebaHus obycnosneHbl, B OCHOBHOM, BOJIHEHMEM HAa MO-
BepXHOCTM Mops. B uem ke 3aknovanace pabora aksa-
HastoB? [Mobnusoctu or «YepHomopa» 6bina ycraHoBneHa
meTannuueckas Mauta, Ha mauTe akBaHaBThbl CMOHTMpOBa-
M HECKONLKO SPYcOB M3MepuTenei NOABOAHON SIPKOCTH,
fMOABOAHON M HAABOJHOM OCBELLEHHOCTH, CKOPOCTU BETPA,
TEUEeHUs M Temnepartypel BoAbl, BoNHeHMA. [lokasaHus
3TMX M3MepuTtenei no kabensm nepepasanucs B NOABOA-
Hyto nabopaTopHio, rae OHM PerucTpPUpoBanuch Ha neHTe
wneidosoro ocuunnorpada. BHe nopsopHoi nabopato-
puM akBaHaBThl Nofonry paboranM Ha maute, opueHTUPYs
AOMKHLIM OBpPa3oM M3IMEPHUTENU SPKOCTH, MEHsis MX none
3peHMUs, YCTaHaBNMBas pa3NuuHbie CBETOMMNLTPLI, OuMLLas
onTHYeckMe NOBepXHOCTM oT obpacTtaHui u T. A.

BHytpu nopsopHoi nabopatopum aksaHasTl paboranu
Tak, Kak pabortaior uccneposatenu B noboit dusMuecKkon
nabopaTtopmu: HanaXKMBanu annaparypy, pPerucTtpuMpoBanu
MOKa3aHWs Pas3MUHLIX W3MepuTenel, 3anucbisanu ycnosus
akcnepumeHnTa. CaMelil FNaBHbIA PE3YNbLTAT — 3KCMEPUMEH-
TanbHOe MOATBEPIKAEHME BO3MOIHOCTU YCTAHOBUTL KOMM-
yecTBEHHbIe CBSI3M MEXAY XapaKTePUCTMKAMM BOJNHEHMs Ha
MOBEPXHOCTM W XaPaKTEPMCTUKAMMW creKTpa noKTyaumui
Ha rny6uHe,

Ha scex rny6unax, rae crosn «HepHomop», ero conpo-
BOXAan AoM-cnyTHuMK «CnpyT-V», 310 nHesmoybexuile
CMPOEKTUPOBAHO M BLIMOJHEHO NO HaleMy 3aka3y LleHT-
panbHLIM  OMbITHO-KOHCTPYKTOpckuM 6Blopo  crneumansHoro
obopyaoeanus (Mocksa). [JoOM-CMyTHMK — HagyBHas na-
natka kanneobpasHol (OpPMbI C [UAMETPOM nonycgepst
2,4 m; Beicota ero 1,8 M, obbem — 6 M3, B «Cnpyte» ro-
MelanucL fABa aKBAHABTA, KOTOPLIE MOrNM HAXOAUTLCS
TaM A0 HECKONbKMX 4acoB, MCMONb3Ys €ro Kak BpeMeHHoe

5 3emus u Bcemennas, Nz 5—70 T,

U3 pHeBHUKO KOMaAHAaUpA
3kMnaxa «4YepHomop-2»

27 cearabpsa
1969 r. Pammee yTpo.

Tlocnenumit 3aBTpaK Ha
MOBEPXHOCTH... A Ha TIy-
omHe 25 M HAc YyiKe
12 wacoB sxpmer «YepHo-
MOD». ITorpysraemcs
BIONb Kabexb-TPOCOB
cBasHoro Oysa. Hasepxy
Bojia JIOBOJILHO TeILIad, a
smgech 'y «UepHOMOpa»
OHa JIe[IeHAT TeJI0 JasKe
gepe3 TemIoe BOJOIA3-
Hoe 0exbe M THAPOKOC-
TIOM, KOTOpHII Ha @O-
BEPXHOCTH B BJTOT JKap-
Kufl ceHTAGDhCKUA JeHb
MHOTEM KayKeTCA ABHBIM
WM3IUIECTBOM.

8 yacoB 45MUHYT.
Bomiar B mogBOAHYIO Ja-
Gopatopmio, B 9.10 ycra-
HOBIIA TeneOEHYIO
CBA3b C  KOMAHJHBIM
IyHKTOM Ha O0epery =u
PaguocBA3b ¢ miaB06asoil.

Tazoamanus  mOKazax
MOBLIMEHHOe COfepPIKaAHIe
KHmcaopofa B atMmocgepe
IOIBOJHOM aaGoparo-
pun. B 15.15 mavannm nox-
AyB a30Ta IO NLIAHTY C
miaB0aspl. 3amacoB a3o-
Ta Ha IiaB0ase He XBa-
TAJNO IS CHEKEHUS CO-
JlepHaHAS KHACIOPoAa A0
mopmel. Ho y Hac =Ha
Gopry mopmBomHOI 1aGo-
paToOpEH a30T WMeeTcs B
mByx 500-mmTpoBhix Gau-
gonax. CagmMca 3a pac-
gersl. VMTak, 3ajauka jid
yUeHWKa 5 KiIacca: wmMe-
erca 1000 amTpoB asora
mox masmeHmeM 100 ar-
Mocdep, BHYTPeHHUI
o6bem «UYepHOMOpa» 50
KyGoMeTpoB, cofiepiKa-
Hme  Kmcaopoma — 14%.
Ha cxompko arMocdep
HY/KHO IIOHH3HTH [aBle-
mme B GammoHax, c6po-
CHAB a30T B OTCEKH HOA-
BORHO’ naGopaTopnn,
YTOGHl COflEP/KAHNE KHC-
Jopoja B JaGopaTopmm
coctamio 12%? Ha Mnm-
HYTy B3agyMBIBaeMcd, H...
¢ HeJOyMeHHeM CMOTDEM
npyr Ha apyra. He wmo-
meM cocamrats! Jla, mio-
XoBaTo paGoraeTr «cepoe
BEIIECTBO» B IIEPBEIE CYT-

KN ©OOf Bomoil.— Apmam-
TanuA.

28 ceHTAGp A

Ceropasa ¢ paspemeHus
Hamrero Bpaga B. A. I'pu-
HeBHYa 5 HOXHEMAJCS
IO MadTre [0 OTMETKH
95 M 0T NOBEPXHOCTH.
Bee B mnopaake, I'pumue-
BHY paccuuTal, 4ro ObI-
CTDPHI HOJ'beM aKBAaHABTA
u3 HOABOAHOU JaGoparo-
PHE IS HEOPOJOJUKE-
TeIbHOH (1—2 MEHYTHI)
paborel Ha rayGume 5—
10 » BmomHe Ge3omacem.
7 a1 ¢ GorsmuM yROBOIBL-

CTBHEM IO TBEPAIIL
CIPaBeIABOCTE 3THX
pacyeToB.

IIpmpoma, oxa3biBaerT-

cA, He TaK YK CTpPOro
CIeINT 33 HAIIUMU Iepe-
MeN[eHASMM 110 BePTHKA-
an.— OgeHb IpUATHO®
IV aKBAaHABTOB OTKpHI-
THE.

29 cerTabpa.

MonTupyem MaTYNKA
HA  MauTe, MpOBepsaeM
nayTaEy Kalemeid, umy-
IMUX OT MA4THl K IaIyOe
TOIBOXHOM maboparo-
pnn. ToroBmM  permecr-
PEPYIOIIYI0 Aammaparypy
BHYTPH IORBOXHOM Jado-
PaTopHHLL...

Bepxymra MauTH Mer-
POB Ha 5 BO3BHIIAETCA
HaJ, TOBEPXHOCTHIO BOJEL
CBepxy [OHH3Yy MadTa
yBemaHa mpumGopaMu [is
u3MepeHns HAABOJHON T
TIOABOXHOMA OCBeIeRn-
HOCTH, SIPKOCTH MOXBOJ-
HOTO CBeTa, CKOPOCTH
BeTpa, BHICOTHI BOJIH H
HEKOTODHIX APYTHX Iapa-
MeTpOB.

M=t co6mpaeMcsa 371ecs,
B XOIIOAHOH riuy0uHe, JIO-
BATHL DOABONHBIX  «3ai-
neBy (KOKABIA IOABOMA-
HHK BAOEJ IOJABOTHBIX
«3aiiduKoB», Gerymmx Ha
MEJIKOBOALE 10 JHY).
IlpaBmna, GygeM JIOBHTD
HEe pyKaM®, a YyBCTBH-
TEIbHEIMH  IprOOpaMd.
B maywHoit mporpamme
JKHWIA)Ka Hamle 3aHATHe
WMEHYeTCs O4YeHb CON’JI-
HO: «permcrpanus (IIOK-
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ybemuwe u 6asy pns oThbixa. B TeueHMe HeCKONLKMX
AHel ua «Cnpytan NPOBOAMNAChE COBEPLUEHHO CaMOCTOS-
TenbHas oOKeaHorpadMuyeckas nporpamma.

Mduanonoro-rurueHMHecKMe MUcCneposaHus Benucb Ha
npoTsxeHuu Bced paboTel NOABOAHOM nabopartopuu.
B pesynstate 6bina caenaHa rurdeHuveckas OLEHKA MMK-
poknumara nabopaTtopuu, BKAIOHAs OLeHKy MHKPOBHOM
¢nopsl BHYTPEHHe# aTMmocdepb!; M3yuanucs MMMYHO-61O-
noruueckue nokasarenu, rasoobmeH, sHeprosaTpatsl, Npo-
BOAMAMCH NCMXONOTHUECKMe McciefoBaHus. [lonyueHHsie
MaTepuansl B HacTosuiee spems obpabareisatotca. Bnaro-
NPUATHBIA MMKPOKIIMMAT NOABOAHOM naboparopuu u npa-
BUALHLIA PEXMM TPyAa MO3BONMAW AKBAHABTAM BhIMOMHUTL
Gonbwyio u TpyAHyto pabory.

Utak, skcnepumeHt nosaau. Kakoswl panbHelline LWa-
rm «YepHomopan? leonoru NpUCTYnar K pelleHuio oAHOM
M3 Cambix MHTEpPECHbIX 33/ia4 MOPCKOW reoNoruu — K n3y-
UEHMIO TaK Ha3bIBAEMBIX CYCMEH3WOHHbIX NoTOKoB. OueHb
BaXHO OMPefenuTb, ¢ KaKUMMU SBNEHMAMM M npoueccamu
CBA3aHO 3apOXAeHWe TPO3HLIX MOTOKOB, KOTOpbie MpH
CBOEM [OBMXEHMM B CTOPOHY MOpPs YB/EKAlOT OrpoOMHbie
Macchl OBNOMOUHOro matepuana, psyT kabenu, Hedrenpo-
BOALI, Pa3MLIBAIOT CTEHKM M AHMWaA KaHboHos. Kak no-
AOWTU K MCCNEROBAHMUIO TAKMX notokos? OCHOBOHW MnaHu-
pyemsix pabor Byayr cnyxuTs 3amepbi CKOPOCTeH ABMiE-
HMSA MOTOKOB, cMCTeMaTMdecKasi NOBTOpHas reopesuueckas

IIodsodnasn 6Gyposas Ycranoeka Ha 2pyHTe
@oro 10. Tpauxsmmmanxoro («Coserckmit Cowo3»)
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Tyanmii  ecTeCTBEHHOIO
CBETOBOTO IOJs HOA BO-
o, «3admBly FOIKHEI
BhjaTh HaM HmHQOpMa-
IOUI0 O BOJHEHAHW Ha IO~
BEPXHOCTH MOps, Xapak-
Tepe  OCBEMmeHHA  IO-
BEPXHOCTH, OITHYECKHX
XapaKTePACTHKAX BOALI B
CBETOBOM pe;KAMe TIiIy-
(5):: 8

30cenrabpa.

Chenann mepBhie 3a0d-
ca  (QIOKTyanmmit  ocBe-
meHHOCTH... Mrax, coa-
caiTech «3alIuKA»,—
oxora Havamacek! Ho =Ha-
YaJACh W IPHUKIIOYEHUS.
Housio B 3.30 Mensa pas-
6ymun  IOpa KRammans.
Tomoc BO30Y;KIeHHEIA:
«B cpegHeM IioKe Teds!»

Tlomazany GbyIo Kena-
HAE TIPOREeMOHCTPHPO-
BaTh «KOMaHTAPCKOE»
XJIagfHOKPOBHE W IIOBEp-
HyThCA Ha Apyroi GOk —
YK OYeHs cOaTh XOTe-
moce. a rme Tam! He
XBaTHIO XapaxTepa.
Beranr. W3  BopmosnasHO
30HBl JOHOCHJIOCH HeIpe-
BHIYHOE JKypdaHde: W3-
IoJ| CpeJHero JIOKa B BO-
[OMA3HYI0 IIaxXTy TeKIa
MaleHbKas CTPYyHKa BO-
IBL...

KoMy-To m3 Hac HY®-
HO TONHAThCA Ha maiyby
«UepHOMOpa» H TpOBe-
pUTH HAJEKHOCTH  3af-
PaiiKm BepXHero JIIOKa H
YpaBHATENbHHIX  Kjama-
HoB. Ho BceM xouercs
cmaTth, a B Bome 12° nma
u B n1abOpaTOpEA XOJIOJ-
HOBATO, IIOCIe CHA MHI
yiKe TPONPOTIM.

Tax xomy umara? <«Hy
9T0 K, A MOHTY»,— TYCK-
IBIM  TOJNOCOM  CKasal
Yconbmes. CMymeBHO
TAANA, ML TOMOIIE eMYy
HajeTh THAPOKOCTIOM W
akBananr. OTKPEIIA Cpej-
HOA JOK, CIma;m = u3
MI030BOH IMAXTH Ha-
KONWBINyOCS Bomy. A
TaM W OBLIO-TO  BCETO
AUTPOB IBAANATE...

1,2,30KTa6pA.

Ilarere, mecTeie, Celb-
MBIE CYTKH WOJ BOJOI.
Pasmepennsre. HaCHI-
meHHEle  paboroit - mHW.
JloBuM «3afiumuoB», pa-

GoraeMm w®Ha = Maure, B,

«UepHOMOpE». ¢ OCOWI-
smorpadioM m GiroKaMm mH-
TaHAS 3a00PTHEIX maTdH-
xoB. Ho ects m ppyras
pabora: pas6uBKa reolo-

TUIeCKOTo IMOJIATOH&
(MeTpax B INGCTHAECATH
or «UeproMoOpa»), 3aMe-
Ha GalIoHOB B  KHCJIO-
ponHOI Kaccere (MEI yike
H3Pacxof0BaIN 24000
JATPOB KHCJIOpPOfZa), Ho-
MaIlHEe XO03AHCTBO.

4oKTAOD A

..HaBepxy macMypHO: MBI
He BUAUM (3aH9MKOB» Ha
9KpaHe  ocmmmrorpada.
Bopma cepas, mytHas. Ce-
TOMHA K HaM CIOYCTHIHCH
U. M. OBumHHHUKOB (mu-
pekrop IO:xHOTO OTHENIE-
Hog), M. Pocrapuyk u
O. Tl'amymxko (xoppecmoH-
nmeHTHl  raseTsl «/3Bec-
tuay), 0. TpaEkBmaIND-
Kok (doToroppecmon-
IeHT sRypHana «CoBer-
ckmit Cows»). Becex mx
IOOYepefHO  «OCTABIA-
IA» K HaM OOJ KOHBOEM
YCHIEHHOTO HApAAA... BO-
710712308 obecmedenns.
OueHp OPHATHO GBUIO IO-
GecemoBaTs ¢ IIOTHOMOY-
HEIMA IIpefiCTABATEJIA-
MH «BEPXHEr0 MHpa», HO
VBEIL, 4eM JIOpOKe Ham
ToCTH, TeM OBICTpEe 1
HacTOMYMBEEe TPOCAM HX
OOKHHYTH  HAII  [OM.
(IloMmEE 0  «KeccoHKe»
BCAK  CBepXy  BXofs-
mwmit!)

56,7, 0kTa6pa.

IeBsiTHIi, JeCATHIH,
OMHHANOATHIA [IEHD HKH3-
HM nop Bopmoi. Ilpomos-
JKRaeM PeFACTPHPOBATE
¢IIORTyamEm  IOXBOMHO-
ro ceera. IOpa Kanmaun
o0CciIy)KABaeT  MHOTOUH-
CIeHHbI® CHCTeMHI Jabo-
paTopmm W oupepenser
cofiep;KaHme  KACIOpPOAa
¥ YTIeKHCIOTo rasa B aT-
Mocepe mumimina. (IIpo-
9he QHAJIM3EI W H3Mepe-
HES MBI JellaeM BCe IO
ogeperm.) <«W. o. mon-
BOJHOTO Teoyora» ¥Colb-
eB 3aKOHIWJI HaGHBKY
ITEIPe Ha  Teolormie-
CKOM IIOJIITOHE, Temeph
oH cofmpaer mpo6H TpyH-
Ta, 3aMepsieT HapaMeTphi
moEHOM paAGm.  KceraTw,
3[lemHAS JA0HHAA psbs —
5T0 He psbb, a HACTOA-
mye NONBOTHEIE  IIeC-
YaHble BaJH,  00paso-
BaHHEIE, BHUAAMO, OYEHDL
CHNBHEIMA ~ TEYeHHAMH.
Bricora stmx ®RamoB [o
20 cm, mumHA — HO TONY-
TOpa METpOB.



Axeanaer-eudpoonTuk 6 nayrune kKabeaell y sudpodusu-
ueckoll MauTHL .
®oro 0. Tpamkemmnunkoro («CoBerckmit Coio3»)

CbEMKA AHa Ha 3KCMEePMMEHTanNbHLIX MOMMroHax, M3yuvyeHue
CTPYKTYpPbl NOTOKOB ONTHYeckMMM MeToaamu, [peanona-
raeTtcss UcCKycctBeHHO Bo36y/AaTh MOTOKM MOABOAHBLIMMU
B3PbIBAMM; 3arlaHMPOBAHbLI SKCMEPMMEHTBI C  MEYEeHbIMU
neckamu... B nporpamme npeaycmatpusaetcs nogsogHoe
6yperme Ha GopTax M AHMILE KaHLOHOB.

Pacwupsetca nocrteneHHo u cdepa [AeATENbHOCTH aK-
sBaHasToB. Ecnu B 1968 r. akBaHasTbl, BbiIXOAS M3 MOABOA-
HOM nabopatopuu, MOrnu MOAHWMATbCA Hag AHOM He 6o-
nee uemM Ha 4—5 M, To yxe B 1969 r., pabortas Ha rugpo-
pM3nMUecKOH MauTe, aksBaHasThl «YepHomopa»n nogHUMa-
nuch Ha 14—15 M. 3HauuTenbHble nepemellieHns no Bsep-
TMKanu nnavupylotcs u 8 paborax 1970 r.

H. A. AXBYTATOB

xranoudam 2€02020-MUHEPANOZURECHUT HAYK
B.II. HHKOJAAEZB

KAHOUIAM MEXTHUNECKULT HAYK

H. M. OBIHHHHREKOB
#andudam eozpaguunec Kux Hayx

7 oKTAGpA.

IlpomomxaeM  permcr-
panuo (IIOKTyanmi mop-
BOTHOTO CBETOBOTO IIOJA,
3akoHuImAn paGoTel Ha
reoNormIecKoM moan-
roEe. B mociegHme MHH
TeMIepaTypa BOXEI Bpe-
MEHAMH OIyCKalach Jo
15—16°, IpefsIy e

.JHH OHa HEHM3MEeHHO Jep-

sKajach B MHTEpBate 18—
20,5°.

..Bo BTOpOil momOBHHE
OHS Iomia  JJIHHHAA
KpyuHas 35106, Hac moxa-
YmBaeT, aMIUIUTYRAa Kad-
ko B KopMe 15—20 cw.
HocoBasg wacte «UepHo-
MOpa» € XapaKTepPHHIM
CKPHIOM eJIO3WT IO TPYH-
ty. TeMmeparypa Bogsl B
Tedende maHA 9,8—14,2°,
B «UeprOMOpe» crano xo-
JopHOBaTO. [lpyseA mpm-
CHIIAIOT HAaM TeIIBIe Be-
mu. Ha Baxte cmxy B
MEX0BOM KOCTIOMe.

8 oxTAGD A

...Boma MyTHas, xoiofn-
Hag. Temmeparypa 8,0—

.13,0°. HaBepxy cmiromsas

o6nagHoCcTE.  (DIOKTYya-
mai  Her.. B 11.00
HaM  (HOXCAKEH» -
o1 — CaBa  Kypmuos,
BOJI0JIa3 BTOPOTO KJjacca,
HHeHep-oKeaHoyor. O
6ymer m3yuaTh CTPYKTY-
Py UOPHAOHHEIX TeUYOHMHA
MeTOZaM: HOJBORHOU ¢o-
TOCHEMKH.

9 okTaAGpA

Cpemama xopomas ce-
pAA HW3MEPeHHHA C ApPKO-
MepaMH ¥ H3MepHTeNd-
MH ocBemeHHOCTH. TeM-
meparypa Boasr 10,8—
18,0°. V Bcex Gompoe pa-
Gogsee HacTpoeHHme, OT-
nm9HOe (Pm3mYecKoe co-
CTOAHHE. A HaBepxy Bce
game moroBapuBamoT: «Ilo-
pa Onl m KOHYATH».

VYnuBarensuo o6oct-
pAeTcsa CIYyX Ha [He: IO
CKDEKETy TPOCOB CBA3HO-
ro Oys mim memm peiio-
Boii GOUKM MHI y3HaeM,
KaK MeHSIETCs Ha MOBOpX-
HOCTH BOJNHEHHE H Tede-
HOA, 0O XAapaKTepHOMY
CTYKY [OHU3eJsS Ooupeieis-
eM, KaK IOAXONAT W OT-
xopuT or mnaebaskr «Ha-
mnTad  YyMaKoB», CIHI-
mAM, Kak HOCHTCH IO
OyxTe, B3BHIBAT CBOOM

OOABECHBIM MOTOPOM,
JeroHbKasg aJIOMHUHHEBas1
IIIOOKA «Kazamkay.

WHoTHA CHHIMIAM — MOTY-

9@ii peB AaBHANMOHHHIX
mBHraTeixei PeHCcoOBHEIX
«HoMeTy— OHE  mpEKHE-
MaTcA K Oepery sHaum-
TeJILHO OJamiKe, 4eM 3TO
pexoMernayercs  «Jlomm-
eir YepHoro Mops».

10 oxTaOp A

TIpoBegena  Gombpmiasm
cepus sammceil (IOKTY-
amuit  OCBCINEHHOCTH ™M
aprocra. C. Kypmnos do-
TorpagupoBal Ha CBOEM
TOJIATOHE. HcnnremBa-
X HOBBHIA aKBAJNAHT «YK-
pamHa-3» (B aBTOHOMHOM
BapuaHTe). Almapar BceM
moBpaBmiIcA. HecKoJbKo
NEel Hazay B. Ycoasmes
n A. JloMoB 3aHMMaiACh
HCOBEITAaHHEM [JBYX MOje-
neil IOMBOAHEIX HOpTA-
TABHBIX THAPOIOKATO-
POB KOHCTPYKOUHA Kiy6a
«Bappakynay.

A mrab sKcmepmMenTa
peInmI Hac BCe-TaKA IOJ-
HAMAaTh 3aBTpa. JsHais.

11 okTa6psa.

Ilocienuuit memr =Ha
pae.. B 11.00 wmccaemo-
BaTeIbCKHe PaloOTH  B3a-
KOHYeHE. ['oToBEMcA K
BemaeiTHIO. CeromHEA  MEI
IPOJeMOHCTPAPOBANH OT-
JAYHYIO usmgecKymo
copmy: 3a mommEA BUeT-
BepoM, HAYYTH HE YCTaB,
oTpaboTaim BHEe MOABOJ-
HOM xaGoparopum GoJk-
me BOCHMH 9acoB.

IMonygnnm ¢ nom%pxno-
CTH KOHTeilHep ¢ ofefoM,
HO €CTh Hekorna. B 13.50
3a[paliA JIOK BOJ0JIas3-
HOM maxte. Havamm
OPONYBKY OCHOBHEIX 6aJ-
JacTHHIX nucrepH. Ilo-
SIBWICA W HaYal pacTd
nuddeperT Ha HOC mOA-
BofiHOH maGopatopum. B
14.30 Bemnsimm. Hawamacs
HREeKOMIIpecCHA —  Ipo-
IlecC [JINTeNbHLIA W He-
TIPHAATHEIA,

13 orkTa6psa Iox-
JIeHb.

JaBnenme B momBopmHON
JnabopaTopun CpaBHs-
J0Ch ¢ aTMoc(hepHHIM,
9epes BepXHHOH JIOK ME
nmepexonuM n3 «YepEOMO-
pa» Ha manyby miaB6a-
3BL

...JTepBrIe 36MHHE
OMymeHNsA — MPHABKYC

_030Ha B BO3NyXe, Heo-

OpruaiiHas sIPKOCTH CHHe-
ro Mopsd, roxyboro HeGa,
GarpaEO-KeaTo# oceHHedR
JMCTBEL
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JNIIOBMTEeNbCKAS
ACTPOHORMUSE

Ha0mopaiite 3Besgpr Tuma RR Jlmpsr

3eezasl TMna RR Jlupsl ¥ npuHagnexar Kk uucny ocobex-
HO yBnekatenbHblx M 6narogatHbix obbekToB Ans Habnio-
AeHui. Ha npoTskenuu ofHON Houu Habnropatenb Moxker
npocnefuts 3a 6bicTpbiMu konebaHusimu Grnecka 3sespbl.
Oroiigs or Teneckona Ans 3anucu HabnofeHUs U CHOBA
nofoiAs k HeMy, utobbl BLINONHUTL HOBYIO oOueHKy 6ne-
cka, Habnopatens BUAMT 3Be3Ay u3MeHuBeics. Kpome
6necka, y 3sezpg tvna RR Jlupel uamensiorcs nepuoasl u
¢opma kpusoii Bnecka. 3a aTMM sBneHuem HeoBxoaMmo
CnefuTh CUCTEMAaTUUECKM.

Habniopats ssespgy tvna RR Jlupel ogun pas B Teue-
Hue Houu BeccmbicnenHo. Ee Hapno Habnropars uepes Kam-
able 10 MMHYT Ha npoTsiKeHMM BCeit sicHOM Houu. Korpa
e 6Gneck 3Be3anl BoO3pacteT, oueHkM 6Gnecka cnepyet
fenatb uaule, yepes 5—7 MMHYT, MHaude MOXHO npony-
CTUTL BOCXOASLULYIO BeTBb KpuBOM. [lonesHo 3HaTth 3apa-
HEe, OKONO KAKOro MOMEHTa [OMKHa HayaTbcs BoOCXoAas-
was seteb KpuBoi Gnecka. MNpasaa, TouHoe 3HaHue npej-
CKa3@HHOrO MOMEHTa MAaKCUMYMa MOMeT YXYAWMTb Ha-
6nroaeHus.

Jonyctum, uto B TeueHue Houu Habniogatens nony-
4MA MHOro oueHok 6Grnecka M 3anucan Bpems C TOYHOCTLIO
B[O MMHYTbI, a B HekoTopbix cnyuasx Ao 0,1 muHytel. Yro
eMy penars panbuwe?

Mpempae scero Heobxoaumo sbiuncauTb Gneck 3Be3fbl,
a 3aTeMm B [JOCTaToyHO KPynHom Mmacwrabe wuzobpasuts
nonydeHHsle Pe3ynsTatel Ha rpadguke. [poseas no Tou-
Kam nnasHy:o Kpueyto bnecka, Hago Mo MeToay XOpA on-
penenuTs MOMEHT M BENMUMHY MakCumanbHoro 6Gnecka.

Tak kak nepuopbi ssesp tvna RR Jlupsl kopotkue, mo-
MeHT MaKCMMyMa bnecka onpepensietcs obbluHo pocTa-
TOYHO TOYHO — CO CllyualiHoM OlWKBKOM, peako npeeoc-
xopsei 2—3 muuyThl. MoatoMy coBeplieHHo Heobxoaumo
Habniogerus «npusectd k ueHTpy ConHua», T. e. yuecTb
BAMSHME [ABWIKEHMS 3EMNIM M KOHEUHOW CKOpPOCTH cBeTa
Ha momeHT Habniopenwii. K MomeHTam Habniopenui npu-
6aBnsercs Nonpaeka, BbluMCisiemas ANA BCero seyepa no
bopmyne:

8§ = —8m 31cosPcos(h—Ao),

rae A — 3KNMATMKanNbHas AONrota 3se3fbl, B — ee aknun-
TMKanbHas IIMPOTa, a A@® — 3KNMNTMKaNLHas ponrora
ConHua, kotopas Gepercs Ans AaHHOM Aathl U3 «AcTpo-
HOMMUeCKoro KaneHaaps». McnpaBneHHbIH MOMEHT Hasbl-
BaeTcsi  renqoueHTpudeckum. 3atem  no . gopmyne
Max = Mo + P E cnepyeT BblUMCAMTL 3emepuAHbiM MO-
MEHT MaKCHMYMa, KOTOpbiii Mbl oBo3HauuMm uepes F, 1%
sblYTS ero u3 HabniopeHHoro, obosHavyaemoro 6yksoin O,
nonyuuts nonpasky 3gemepHabl Oo—C.

STH NONpaBKkW Y HEKOTOPLIX 3BE3[ MCMbLITLIBAIOT Mepuo-
AuMyeckne M3MeHeHus B pe3ynbraTte acppexta bBnaxko,
noatomy onpeaenenns O—C oueHb BaxHbI. OpHako eau-
HWUHas nonpaeka >dhemepuabl elle He A[AeT HaM TMOJHOM

* MoapobHee 06 3TOM THNE nepeMeHHbIX CM. «3emns M
Bcenennas», Ne 3, 1970 r. (Mpum. pens.)
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uHpopmaunn. KoHeuHo, oHa npepactaBnser M3BECTHYIO
LeHHOCTb, KOrfla opraHuM3oBaHa peryfspHas «cnayxba» no-
npaBoK 3gemepug.

Fopasgo 64nblyl0 MHDOPMAEUMIO MOMHO NOMYUMTb,
ecnM conoctaButh Mexay coboil Habmoaenus 3Besgbl,
BLIMONHEHHbIE B TeYeHMe ANMTENLHOTO NPOMEXYTKa Bpe-
meHu. B 3ToM cnyuae MoxHO cyauTs O cTabunbHOCTH ne-
pHoAa 3Be3fbl, O €ro «BEKOBbIX» U3MEHEHMSX.

Ha npumepe 3Be3asl AG lepkyneca nokaxem, Kak
MOXHO NpPOCNeAUTb «BEKOBble» M3MEHeHMs nepuoAa.’

31y nepemeHHyo 3se3fy oTtkpbin B 1922 r. Mdypyenm,
KOTOPLIA onpeAenun ee nNepuof. 3aTeM COBETCKMM acTpo-
Hom 1. T1. MapeHnaro, nonb3yscb cHumkamu Heba, nony-
4YeHHbBIMM Ha Mockosckoi obcepsaTopuu elie [0 OTKPLI-
TS MEPEeMEHHOCTW 3TOM 3Be3fbl, BLIYUCIUA MOMEHT Mak-
CMMYMa M yTOuHMN 3Hadenwe nepuopa. Habniopan ssespy
BU3yanbHO M aBTOp. A B nocnegHee Bpems OH onpepenun
HECKONbKO MOMEHTOB MAaKCMMYMa No oTorpaduyeckum
cHumkam Heba, HakonneHHsim 8 Opecce. Monnas csoaka

- 363061  COQOHERUR :

a=67 78
b=6, 94

c=7 50
d=7,60

e=839 .
=659 Y
S

Kapra orpecrnocreii u 3ee3dwr cpasnenus RR Jupw
(oTmeuena kpysxkom). fApras 3eesda e aeeom eepz-
wem yeay — O Jebeda



HabnogeHHbIX

MOMEHTOB MAaKCMMyMma

HOM 3B - Hab6ux. .
nepemenof 35634kt AG Fepiyneca aa Hacmozarens | A0 Max B | Buwax.c | o—c | o—n
B nepsom ctonbue Ttabnuusl ykasza-
HO, KTO Habniopfan 3sesgy. Bo BTOPOM . . -
NPHBEAEHB  renMOLEHTPUYECKHE MO~ gapeﬂaro 2418210,274| —14554| 2418210,264 | 40,010
MEHTbI MaKCMMYMa, B TPeTbeM — HOMep - ypyeam 22935,584| —7278 22 935,577 | 4-0,007
makcumyma E, B uetseptom — MoMeHTHI Ifecesmu (Bm3.) 6952,361| —1093 6952,352 | 40,009 | —0,003
’:::"C"MYMar BbluMCREHHble MO (hopMy- « _ 7662,215 0 7662,188 | 4-0,027 | 0,006
Max. rex. JD = 2427 662,188 4 Iecerna (dor.) | 36 367,381 | 413404 36 367,258 | 0,123 | —0,009
+ ’0,6494382- E. « 6 756,408 | --14 003 6756,265 | 40,136 0,000
B nstom cronbue mansi ocrarku O—C. « 7378,576 | 14961 7378,433 | 40,143 | —0,002
Kak BuaHO 3 Tabnuupl, BHauane « 7810,462 | 15626 7810,309 | 0,153 | 40,002
octatku O—C ouyeHb Manbkl, a 3aTem Ifecesnu (Bm3.) 7903, 326 15769 7 903,179 0,147 | —0,005
+ , + ) ,
MoCTeneHHO yBenMuMBaloTcs. ITO O3Ha- IMecesnu (dot.) 8164,422 | 416171 8164,253 | 40,169 | 4-0,014
yaeT, 4YTOo noBeAeHue 3Be3fbl HeNb3s
onucatb OfHONW  popmynoi. Yrobesi

ynyuwuTs HOPMYyny M cpenats ee Mnoj-

XOAsLEeNH ANs ONMCaHUa MoBeAeHMs 3Be3[bl NOC/e MOMEHTA
JD 2427 662, cocTaBnsloT ycnoBHble ypaBHEHMs BMAa m +
+pE=0-—C:

m 4 Op = 40,027
m 413 404p = 40,123
m4-14003p = 1 0,136 u 7. 7.,
rae m-— nofpasKa Ha4YasNbHOrO MOMEHTa ME@KCUMMYM3, a Pp—

nonpasKa BeNMUMHbI NepUoAa. DTH CEeMb YPABHEHMI HY>K-
HO pewuTs no cnocoby HaumeHbLIMX K3appatos. B pe-

- 3be3e coabHeHus :

a=77 32"
b=7. 72

c= 607
a= 1016

Kapra oxpecrnocreli u 3ge3dw cpagnenus X Osna
(oTmeuena kpyxron). Camar apkas 3eesda (cnpa-
ea enuay)— A KHura

3ynbTate Hakgem m = 0,021 u p = +0,0000083. Beeasn
3TM MOMPAaBKM B MCXOAHYIO (OPMYNY, CAYXMBLUYIO ANS
Bbluncnenns spemepugsl C, nonyuum dopmyny, kotopas
onucbiBaet HabnrogeHus nocne momena JD 2 427 662:

Max. ren. JD = 2427 662,209 == 0,6494465 - E.

Ocratku (O—B) HabniogeHHbIX MOMEHTOB OT BbidMC-
NeHHbIX NO  3TON  OPMyne nNpuBefeHbl B  LUECTOM
ctonbue.

Y 6onbwuHctea 3Be3p Ttuna RR Jlupel nepuopbi nog-
BEep)KeHbl BEKOBbIM MW3MeHeHusam. [lostomy Heobxoauma
NNaHOMEepPHO opraHuM3oBaHHas «cnyxba» stux 3sesg. o
BOWHLI coBeTtckue Habnogatenu I, A. Jlavre, b. B. Kykap-
kuH, T. . TMapeHaro, A. B. Conosbes, H. ®. ®Mnops, astop
M ppyrue perynspHo CneAunu 3a MHOFMMM M3 3TUX 3Be3f.
Tenepb Takas cnyba BoccraHoeneHa. ExeropgHo B Opec-
ckoit obcepsatopuM MPOM3BOAUTCS MPOBEPKAa SNEMEHTOB
3ge3g tMna RR Jlupsl, a B Kpakosckoi obcepsaropuu Ha
OCHOBAHMM MPOBEPEHHbIX 3JIEMEHTOB BLIYUCAAIOTCA IPeme-
PHAbL, KOTOpble NyBAUKYIOTCS B cCreuuansHOM M3AaHMM. DTa
KonnexkTMBHas paboTa HypaaeTcs B HenpepbiBHbiX Habnio-
AeHMsX, M KpaiHe >kenatenbHo, 4tobbl B Hel yuacTBoBano
MHoro Habniopartenei. Takue HabniofeHus BronHe AocTyn-
Hbl BCEM, Y KOTO ecTb xoTa 6bl Hebonswon Teneckon. Kap-
Thl 3834 CpaBHeHMs MOXHo nonyuuts B Opecckoit obcep-
BaATOPHM.

CoseTyem HauuHaTh Habniopenus 3sesp tvna RR Jlupei
c psyx Haubonee spkux: RRJIupbl u X OsHa. Mx moxHo
Habniogats B 6MHOKAL M B ManeHbkuit Teneckon. Coobuia~
€M KOOPAMHATblI M BeNWUMHBI 3TMX 3BE3[ B MAaKCUMyme i
MuHUMYMe Briecka:

a 1900 61900 Max Min
RR Jlmpur  19P22™165 - 42°35',3  6™,9 8™,0
X Opma  03"3™06° 4-10°03',9 9™,0 om.g

Ans sbluMcnenus scdemepus A3EM dNEeMEeHTbl 3TUX 3Be3A:

RR Jlnpa Max. ren. JD = 2438 215,377 4-0,566330- E.
X Opma Max. ren. JD = 2437 533,568 - 0,651139. E.

Pesynbtatel Habniopenuit 3se3n RR Jlupel npocum Ha-
npaenate B Opecckyto oBcepsatopuio (Opecca, 'CM-714,
Mapk LleBuenko, ActpoHomudeckas obcepsatopus).

B.O.ILLECEBHTY
npogeoccop
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dortorpaduposanue CoJgaHua
KOMOUHUPOBAHHOU ONTUKOMU

Cpeau HebBecHbix csetun (He cumutas
xomeT) Haubonblime yrnosble pa3mepsi
y ConHua u JlyHbt — OKONO MONOBMHEI
rpaayca 8 auamerpe. Ho obwekr aua-
MeTPOM B nonrpagyca Aaet [0 CMeLIHO-
ro manoe usobpaxeHue B ¢ortoanna-
pate ¢ obbiuHOM onTukoi. [oaToMy nio-
BuTenM acTPOHOMMM, HE HMelolMe HU-
KaKWUX aCTPOHOMMUECKUX MHCTPYMEHTOB,
PeAKo HanpaensioT cBou oToannaparsl-
Ha HebecHble Tena. MHOrMe M3 HUX, OA-

HaKO, M He MOAO3PEBAIOT O TOM, 4ero
MOXHO [AOCTHrHYTb, €CNlM MO N HO-
CThIO Mcnonb3oBaTh cuny

obbiuHbIX thoTorpathuueckux oBbekTH-
BoB. TaKylo BO3MOXHOCTb NpeAoCcTas-
nser koMbuHupoBaHue ob6beKkTHBOB.
MHorue wumetor ortoannapartel €O
CMEHHOH OMNTMKOM, HO HEeMHorue 3Ha-
10T, UTO ABYMS OBBLEKTUBAMM C PasHbIM
OKYCHbIM PAaCCTOSIHUEM MOXHO CHM-
MaTb He TONbKO NOPO3Hb, HO M CKOM-
6MHMPOBAB MX B OAHY OTMUUECKYIO CM-
creMy, kotopas 6yaer gasarb u3zobpa-
weHue ropasfo 6Gonbwero pasmepa,
YeM KaMpgbli M3 COCTABASIOWMX ee

KonTakTHble OTREUATKEU CHUMKEOS
Coanya, cdeaanntiz 4 0derabps
1969 2. 6 Jloc-Andaeanece 50-mua-
aumerposvli ob6wverTugom  «Jleli-
Ku» (Kpalinul se6wlll CHUMOE),
daunnodorycrnvir  135-muaaumer-
poerin obvexTusom «Jetikuy (¢
yenrpe) u kKombunayuel 28- u 135-
MULAUMETPOEULE 066EKTUE08

Ilpozoxdenue Meprypua (ormeuen
crpearoti) no ducky Coanya 7 Ho-
a6psa 1960 2. CHumok nosyuen Ha
ycranoeke ¢ kKombuHnayuel deyx
06vekTUB08

Yacrnoe sarmenue Coanya 11 cenrabpsa 1969 2. ¢ Joc-
Andmenece. Crnumru cdesanvt goroannaparor «Jleixar

¢ Kombunayuey deyxr 06veKTUB0E
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o6bektusoB. Takas kombuHauus npea-
craenser coboi  MMHMATIOPHLIA pe-
<PpaKTop, B KOTOPOM OBLEKTUBOM M
OKYNsiPOM  CNy»aT, COOTBETCTBEHHO,
AMMHHOMOKYCHBIH M KOPOTKO(OKYC-
HbI 06bekTMBbl doToannapara.

Cnoco6 kombBuHupoBaHWA O6bLEKTH-
BOB BMoONHe npuroAeH Ana ¢ororpadpu-
posaHus ConHila, TaK KaK MHOrokpar-
Hoe ocnabneHue SPKOCTH CONHEHHOro
nzobpaxenus, HenzbexmHoe Npu MHOro-
KPaTHOM yBenuueHWH, He TONbKO He SB-
nAeTcs MOMEXOMH, HO . fAame BbIrOZHO.
OpHako M B 3TOM cnydae HeobxoAum
GunbTp ana ocnabneHus spkocTM uso-
6paxenns ConHua, Npaspa, GUALTP ro-
pPasfo MeHbWEN MNOTHOCTH, 4YeM MNpM
cveMke ConHua o6biuHOM ONTMKOM.

B Moei ycraHoBke ¢ KombBuHauueit
ABYX OBLEKTUBOB MCMONL3OBaHbLI ANMH-
HodoKycHbI 135-MunnumeTposbiii U KO-
POTKOGOKYCHBbIH 28-MunnuMeTpoBbIi
obbekTuBbL DKBMBaneHTHOe (hOKycHOe
paccrosHue cucremsl paBHo 1654 mm; a
oTHocuTensHoe oteepctue 1:196. Uso-

GLymmp i,
HIUPBROBYEDRIIH
(RE20 piml

T,

Vo= roiimoban
uuKy dan
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Ycranoeka ¢ Kombunayuei deyx 06beKTUE06, NO360AA-

owas

noay4ars

usobpaxenue Coanya Juamerpom

15,3 mm. B npagom HumHem Yzay — depiaareadb Tybyca

: 6pax<eHue Connua Ha nneHke wumeer

nonepeuHuk 15 MM u npu neuyatn mo-
et 6bITh 3HAUMTENBHO YyBENWUYEHO.

Ha aToi yctaHoBke s nonyuun cepuio
CHMMKOB 4acTHoro 3armeHus ConHua.
Mpu d¢oTtorpadpuposanmy npumeHsncs
HeMTpanbHbiM unbTP NnotHocteto 2,00,
KoTopbit ocnabnser cser 8 100 pas.

- AnuHHOodOKyCcHBIN OBbekTus 6bin  3a-

AunacparmuposadH go 1:16, wmpoko-

yronbHuk paboTan nosnHbLIM OTBEPCTHEM.

Mpexkae uem npuctynutb Kk coTorpa-
¢uposaHmio ConHLA, HYHKHO HaBecTu
¢doroannapar Ha BeckoHeuHocts. Ecnu
¢otoannapar He 3epKanbHoro tTMna (kak
B Moeii ycTaHoske) u soobuie He umeer
MaToBOro cTekna, To HeobxoaMMo cae-
naTb MPMCTaBKY C MAaTOBbIM CTEKIIOM,
KOTOpas 3aMeHHT (hOTOannNapar Npu Ha-
BegeHuMm Ha 6GeckoHeuHocts, Onpepge-
nue 3ToT hOKYC, MPMUCTaBKY cnegyer
3aMeHuTh OTOANMApaToM, a 3aTem
CHMMaTb, He MEHSS HaBOAKM Ha ¢hokyc.
B Bupouckatenn cmortpeT, Henb3s 6es
cooTBeTCTBYIOWEro GUALTPa, Aa M He

HyxHo. Ecnu pepsxats 6enyio KapTOH-
Ky nepes OKyNnspOM BMAOMCKAaTens, Ha
Heli nonyuuTcs pa3MbiToe CBETOBOe
MATHO, MO KOTOPOMY HETPYAHO MoMec-.
™Tb u3oBpakeHue npubnusutensHo s
LeHTp Kagpa.

Hy>XHO MOMHUTL O TOM, UTO Ha M30-
6paxceine ConHua B annapate cMoT-
peTtb Henb3s (MCNOPTUTL 3PEHUE MONHO
3a Manylo [0 CEKYHAbI) M UTO Nerko
npoxeuys 3aTBOP, OCOGEHHO LWITOPHLINA.
MostoMy obbekTMB nonaraetcsi Aep-
KaTb 3aKPLITbIM, Hanpumep, Hebonb-
IO, Nerkod KapTOHHOW KOpo6ouKoii.
O6biuHas, - NNOTHO  Hajesarowasncs
Kpbiluka obbekTMBa HeypnobHa u3-3a
Bo3HuKalowmx eubpauuii. Korga anna-
PaT roToB K CbEMKE, HYHO CHSTb KO-
pobouky M, aepxa ee nepes ob6bLEKTH-
BOM, MojoXAaT, Noka subpauun ycra-
HOBKM NpeKparsarcs, notom ybpartb Ko-
pobouky B CTOPOHY, HaxaTb CMycK 3a-
TBOpa (Tpocukoml) u ceiiuac ke cHosa
HafeTb kKopobouky Ha obbexTus,

4. X. BOH KO (CIT4)

1



IIJIAHETBI B HOABPE — NEKABPE 1970 T'OJA

NOJOREHHE HNJAHET HA
OPBHTAX, llepex Baum — opOnu-
Tel nDaaser Meprypuna, Benepni,
Beman, Mapca, IQourepa m Ca-
TYpHA, CHPOENNMPOBAHHEICe HA
DAoCKOCTh, Macmrad 4Ueprema
0,5 cxu =1 a.e. (149,68 man, xn).
Ha BHemueli ORPYHHOCTH OTJO-
sEeHBl IpPajyChl ACTPOHOMHUYEC-
Eoll ZOAroTHI; 32 HAYAJAO OTCYCTAR
DPUHATO HANPABJIGHN® HA TOURY
BECOHHOro PABHOJGHCTBHH.

B Teuenmne Hoalpa — geradpa
RamAad KJIAHETA NPOXOAHT Yia-
CTOR OpPOHTHI, KOTOPLIH BhIJeJeH
sgupuoit anamefi. HanpasJaenne
ABHIHOHHAA NOKA3IAHO CTpearoil.
Tourama OTMEYEHO NOJOKEHHe
naager Ha 1 moaGpa 1970 r. m
1 sampapa 1971 r., IMoaoszenne
Ypana mn Henryma Ha 9TH e
THCJaa YKA3aHO ITPAXaMH, KOTO:
PBle BHIHECCHH! 38 Npejeanl BHell-
Hefi oxpymnocra. B npuuarom
macmrale Yeprema YpaHn JOJAMeH
HAXOAHTHCH HA PACCTOAHHH
9,2 ¢cmu, a Henryn — 15,2 cm or
Coanna.

Jduaun, coegHnmOmume 3eMJaI0
H NJAHOTHI H NPOAOJKROHHLIS 10
BHOIHEH ORPYRHOCTH, NOKA3NI-
B&IOT, RAR HIPOGNHPYIOTCA NJAa-
HeThl Ha HeGocnoa. IIrpuxoBhie
JHHAHA — NOJOMREHN® IJAHET HA
1 goadpa 1970 r., a cnaomMHLIe—
pa 1 agsapa 1971 r, Tarumn we
JUHAAMA OTMEYeHH NOJORCHHA
Coanna.

Herpyano nafitn, uro 1 moadpa 1970 r, Coan-
0e HMeeT BHAMMYIO KOJAroTy orRoao 218°, Meprypuii
oxoa0 220° (ma 2° Bocrounee Coanna), IOnmrep
oroao 224° (ma 6° Bocrounee Coanna), Benepa
oroso 232° (ma 14° Bocrounee Coanna), Mape
oroJgo 186° (ma 37° sanmaguee Coanua) n Carypu
oxouao 49°, caegosareanrno, Mapc Bajgen B yrpen-
nne Yacsl, Meprypnit n ¥I0narep ne BuaHbLl n3-3a
G6ansocrn Kk Couanny, Benepa Buaaa B BedepHHe
gacsl, a Carypu HaXO0AUTCA B IPOTHBONOAORHOIH
Counny cropone, n0dToMy YCJAOBHA €ro BHAAMO-
CTH HaAJYImHue,

RAPTA BAJIUMBIX NYTEil INAHET (erp.
73) cocronr u3 xBYX IacTeli 3DANAKAJHLHOIO HDA-

ca: smmuell (upaumbie Bocxomaenua or 0 go 129
oraonennsg or — 10 xo 1 85°) m aerneit (mpambIe

2

- :TY’UF;)E/,:\‘\

Bocxomjenna or 12 no 24", craonenna’ or |10
a0 —35°). 3se3gn1 Hamecennt a0 4,75 3mesguoik
BOJNAYHHEI.

yrn naaner (Epome Hayrona) m Coanua man-
Opamensl JAHHAMHE WJAH HTPAXAMA H OTMEYEHBI
snavyramna. Pamcene nndppst XI, XII, I coorser-
CTBYIOT HOJOMKEHHI0 CBOTHJ HA NIEePBLIe IHCAD
HOAOpA, Nerabpa 1970 r. m ausapa 1971 r, ~

Ha npors:xennn HOAGPA B XORAGPA HOUBIO MOK-
HO Habamogars Carypn, nuo yrpau —Mapce un
Y pau. Bo Bropoii nmoJaosnne HOAGPA HAYAHAIOT
HOHBJAATHCHA Nepex paceseroM Benepa u IO mu-
Tep, a B JeKadpe OHN XOPOmO BHAHLI ND YTPAM,
HenTyYH TOJABKO B CAMOM KOHI® TrOLA MORHO
HA0JIOAATh B TEJECKON B JAYYax yrpenneii sapm.

B.C.TA3APEBCRH I
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K. II. ®EOKTHCTOB: «Cyuecr-
8YHT AU 6He3eMHble
yuu? B arom eonpoce
0BT ONTUMUCTOMY

yueuausa-
zouercs

A. A, KOCMOJEMBAHCKHIL:
«Kaxdwi eaaer danraszuu
K. 3. IHuoakrosckuii nodeepzas
CTPOZOMY MATEMATUHECKOMY aHa-
AUY N

A. H. EPEMEEBA: «Hcropus acr-

DPOHOMUU — 3TO ApPeHa HEeCTOKUZT
6urs. Tpydno nepeuwucaurv no-
€Tpadasuwur 30 HAYYHYIO UCTUHYY

74

B pgHum IeHHHCKOTO Io0umies JKyp-
Hax «3emias ® BcelemHas» ObI B
rocTax y pa6GorEmroB BomompoBopn-
HOM CTAaHOHH, CHAOKAIOIEHA CTOJALY
Bomoii. tHuBommcHHIA mocelok CeBep-
HEIA, packAHyBmmica Oan3 Kiass-
MUHCKOTO BOAOXPAaHMIHMING, SKAAN yde-
HEBIX, KOCMOHABTOB, ’KyPHAJINCTOB. Pa-
GorHmKka J[loMa KyJIbTYPH HEMajlo
OOTPYAWJINCHE HAJ OpraHm3amued u
oopMiIeEnEM YCTHOTO BLIDYCKA JKYp-
HaJa.

Berpeay ortkprir I'epoit CoBeTcko-
ro Corosa, KaHAWJAT BOGHHHEIX HAYK,
monkoBHEK JI. M. IlmmoB. O® mo-
CBATHI CBO€ BEHICTYILUICHHE [eATelb-
HoctH Bmagmmmpa Wasmua JlemmHa B
obIacTH CO3MaHAA OCHOB COBETCKOM
aBHAaNMMA W BIASHUIO €ro Waed Ha
PasBHTHEe COBETCKOH KOCMOHABTHKH.
UieH PeJAKOUOHHOM KOIUIETHH JKyp-
Hana «3emag m Bcememmasa», Iepoit
CoBerckoro Coro3a, JOKTOp TeXHHYE-
CKHX HAYK, JeTumK-KocMoHaBTr CCCP
K. II. ®eoxTHmCcTOB pacckazax o0
9KCOePEMEHTaX 10 YCTAHOBJIEHHIO
KOHTAaKTOB C BHE3eMHBIMH LHBHJIN3a-
muaMu. B sApKoM Hokiage mpodecco-
pa A. A, KocMogeMpsaAHCKOTO
0BT pPacKpHIT MHOTOTPAaHHBIH 06Gpas
K. 3. IImOIKOBCKOTO — OCHOBOIIOJIOMK-
HHKa COBDEMEHHOM KOCMOHABTHKA ¥

BCTPEYA

PaKeTHO#l TEeXHHKH, HEHCTOBOTO Med-
TaTels, UbA AyINa KAOEJTa MHOMKeCT-
BoM mpeil. Kamgumar dmauko-maTeMa-
Trmdecknx HayK K. II. Bacuabes
00BACHAN CIHyImaTelaM, Kak Habiio-
JieHHA, IPOM3BOJUMEIE C METeopOJo-
THYECKAX  CIYTHAKOB,  II03BOJAIOT
IpefcKasbBaTh moroxy. OmuHE W3 mo-
CTOSTHHBIX aBTOPOB JKypHaJIa —
N. T. 3oTkumH ocBemasa [esaTelb-
HOCTH HoMmMumTera mo MereopuTam
AH CCCP, nopmdepKHYJ, YTO OCHOB-
Hag 3aragka TYHTYCCKOro MeTeOpHTa,
B IpHHOUNE, 00BACHAETCS 0Y€Hb IIPO-
cro. JInA 3TOro He HYKHH HH CEHCa-
OUOHHEIe BePCHW, HH OK30THYECKHO
rumoTessl.  VICTOPHE ~ aCTPOHOMHH,

~ Gopr0e 3a TOPKECTBO HAyYHO HCTH-

HEl OBLI IOOCBAINEH [OKJIAJ KaHaAOa-

Ta (HU3MKO-MaTeMAaTHYECKHX  HAYK
A N.EpemeeB.oil.
Tsopueckas  ppyx6a cBs3HBaer

sKypHan «3eMmia m BcemnenHam» ¢
sKypHaNOM «ABmanua m HKocMoHaBTH-
ka». C HeocrabeBaloImuM HHTEPECOM
QyNHTOPHA CIymana 3aBeRYIOINero
OTHENIOM KOCMOHABTUKH 3TOTO KypHa-
aa . . Ogmuaa. BceM xoreaoch
y3HATh, KaK DOOATOTABIMBAIOTCA H

OCYIIECTBISIOTCA HHIOTHPYEeMBIe KOC-
mmgeckne mosetsl. [lepex cobGpaBmuMu-
CA BRICTYNIUIH TaKKe OTBETCTBEHHBIA

K. II. BACHJIBEB: «Mereopoaosus
cayxur awdam. Hckyccreennvie
SRYTHUKU JeMaU CcayHaT MeTeopo-
tozuu»

4. U. KJHH: «Hanpaxennsiii
Teopueckuli TpYyd npedwecreyer
KaxOomy 3anycky KoCMUUECK0z0
Kopabasy



CUATATEJOAMU

CeKpeTapp KOMHCCHM CHOOPTHBHO-TEX-

HAYECKNX Opo6ieM  KOCMOHABTHKI
Qenepanuu  aBHANUOHHOIO  CHOPTA
CCCP, CIOPTUBHBIIL KOMHCCap

N. T. BopuceH Ko M crapmuii pe-
(epeHT OTHENA TMeYATH W mPOmAraHIbI

Bcecorosuoro o6mectBa ¢umaTemmc-
ToB B. A.Opuos.
Y49acTHHKOB BCTPEYH JKypHAIa ¢

qUTaTeNAMA NPHBETCTBOBAX Jaypear
Bcecoo3Horo KOHKypca Ha Jydinue
IeCHH W XOPOBHIE IPOM3BENEHMS, IOC-
Bamennsle B. U. Jlemmny, mnaprum,
Ponume, wommosmtop IlaBexn Aepo-
HunKn#. Ero necEm o0 KOCMHYECKHX
Tpaccax HMCIOJHMIA apTHCTHL MOCKOH-
mepra. 3purenm OIarogapuiIM BHICTY-
NaBIONX H OPraEm3aropoB. B 3HaK
IIy00KOro yBasKeHHS W IPABHATEINb-
Hoctn Homcrantury Ilerposmay ®e-
OKTHCTOBY  INPENOXHECIW  IOPTpeT
0. A. TarapumHa, BHIDOJHEHHBIA Xy-
NOMHAKOM-TI00ATEIeM, JKHTEJIEM IO-
ceaxa CeBepHBIi.

IlpencemaTens HOCEIKOBOTO COBeTa
H. C. Tpyxme Tak BbIpasmi 9yBCTBA
coOpaBmuxcsa: «Mbl  NpU3HATEIBHEI

BEG R e

YuacTrhuku ecrpeuu smaromarca ¢
xyprasra «3emas u Bceaennasmy

BaM 3a TO, 9TO BBl CHEJAIHM IS TPY-
BAMAXCA HAeEro IOCeJIKa, 3a Bamy
MHOTOTPYAHYI0 paboTy OO mpomaraH-
e [OCTMKeHHHA COBETCKOH HayKH.
Comacmbo 3a Bamy OGJaropogHYI0 MHC-
camo!y

8bICTABKOU,

opeanusoeannoil pedarxyuet

Pemakiusa «3emian u BceneHHoii» B
CBOI0 ouepeAnr OnarogapdAT BceX yda-
CTHHKOB YCTHOTO BBIOYCKAa JKypHala.

rH. ZEEB
T.BBOHHHUEKOBA
®oro 3. N. Copkxuua

H.T. BOPACEHKO: «Ioaer 6 koc-
MOC — 3TO He ToabKO 0JoCTudceHue
HAYKEU U TETHUKU, 3TO ewe U
cnopruenblli nodeue. Bwi eudure
dokymenrot, ydocroseparowue
cnopruenvie pexopdw F0. A. I'aza-
puray

H. T.30TKHH: «laaenbie ocoben-
HOCTU TYH2YCCKO20 63PblEA MOZYT
6viTe 00AcCHenbl OpobaecHuem me-
TEOPHO20 Tead, KOTOpoe O6uUzanoch
C KOCMUYECKOU CKOPOCTbIO)

B. A. OPJIOB: «Xora kocmu-
ueckan Puaareaus ouenv
Mmosa0da, ona onepedusa He-
kKoTopvie dpysue obaacTu
TEMATULECKO20  KOAAEKYULO-
HUpPOBAHUSRY

5



UNATENUNA

| kocmuueckasn
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Op6uTanbHble CTAHLMM

HCO MNO4YTOBbLIX MAPKAX

Ewe 3agonro po Toro, Korga Crbl-
KOBKA KOCMMUECKMX annapartos crTana
peansHOCTbIO, B HEKOTOPLIX CTpaHax
CTanu MOSBNATLCA Mapku ¢ usobpae-
Huem cobpaHHbix B Kocmoce cnoHbIx
opbuTtanbHbIX CTaHUMA. XYAOMHMUKH, CO-
3pasasluMe 3TM Mapku, obpawanuce K
MPOeKTaM  NleTaTenbHbIX  annaparos,
onybnukoBaHHbIM MHOro net Hasaa.

Mpupasas PUCYHKY HEKOTOPYIO CTMAM--

3auMio, OHM BHOCMNM B u3obpaeHue
KOCMMUYECKMX CTaHLMM 3NIEMeHTbl (PaH-
ta3uu. MNopobras mapka enepsbie Gbina
€O3aHa YELICKMM XYAOKHHMKOM S, Mpa-
yekom B 1965 r. Ha Heit mzobpaxen
cnyTHuk-nabopaTtopus, KOTOPbLIA npea-
Ha3Ha4YeH Ans AAMTENbHbIX MONETOB.
30 oktabpsi 1967 r. Bnepsbie B MCTO-
puM KOCMOHaBTHMKM Bbina ocyllecTsneHa
aBTOMAaTMHECKasi CTBIKOBKA COBETCKMX
cnytHukos «Kocmoc-186» u  «Kocmoc-
188». Bckope 6bina sbifyuieHa coseT-
CKas Mapka, pacckasbisarouas o6 stom
YBMBUTENBHOM 3KCriepumeHTe. Ha He-
6oNbLWOA NNOWAAU JKMBOMUCHOrO nons
OTYETNMBO BMAHA CXEMa B2aMMHOro Mno-
McKa, CcBAMIKEHMs, MpuuYanuBaHus M
KECTKOM CTHIKOBKM CNyTHWKoB, Ha ne-
peAHeM rnaHe BLIPUCOBLIBEETCS nNonet
COCTbIKOBAHHbLIX MCKYCCTBEHHbIX CAYTHM-
ko 3emnu. Mapka cHabxeHa Hag-
nucsto: «llepBasi B Mupe asToMaTtuue-
ckas cTeikoBKa cnyTHukoe «Kocmoc-
186», «Kocmoc-188». 30.X.1967». Ha
APYrod COBETCKOM MapKe FOKasaHbl

v6

KOCMMUECKMe annapatbl B  MOMEHT
cObnAmMMeHUs U NPUYANMBaHKUA, @ Ha cre-
LManbHOM KyrnoHe 3TOM MOYTOBOM MH-
HuaTiopbl nomelueH TekcT: «30.X.67
npou3sefeHa aBTOMAaTHUYEcKasl CTbIKOB-
Ka MCKyccTBEHHbIX cnyTHMkos «Kocmoc-
186» u «Kocmoc-188». 310 HOBas BbIga-
owancs nobepa coBeTCKOW HAyKM M
TexHWKM», Mapka oTnMuaeTcs OpPHru-
HanbHOCTLIO nonurpaguueckoro ucnon-
HEHMs|, ABNASACL YacTbiO CLEMKM M3 Tpex
Mapok ¢ kynoHamu, OHu oBbeauHeHs!
obwmuM (POHOM 3EeMHOro wapa M Koc-
MHUYECKMMM OpBMTaMK, npocTupatouin-
MMCS 4epe3 BCe LUECTb 3NEeMEeHTOoB
cuenku, pasfeneHHbIXx nepdopauunen.
Cepusa 6bina BbinyuwieHa ko [IH0O Koc-
moHasTHkKu B 1968 r.

ABTOMATHUECKON! CTbIKOBKE CMYTHMKOB
MOCBSLLEHbI TAKKe MAPKH, M3[AaHHbIE B
Bonrapun u I4P.

Mapka ¢ nopTpeToM neTYUKa-KOCMO-
Hasta CCCP I, T. Beperosoro Hanomu-
HaeT o cneayiolleM 3Tane NPorpamMMmbl
COBETCKUX KOCMMUUYECKHX MCCnepoBaHuWi.
CoseplueH COBMECTHbIX nonet kopabns
«Coto3-3» ¢ KOcMOHaBTOM Ha 6opTy u
HENUNOTUPYEMOro KOCMMUYECKOTro KO-
pabns «Cowo3-2». Ha 3Toit mapke uso-
6paxkeH kopabne «Cow3-3» BMecTe c
pakeToi-HOCMTENEM B MOMEHT CcTapTa.
Monety I'. T. Beperoeoro nocesieH u
MaMsTHBIAH MOUYTOBBLIN BNOK, M3ARAHHbLINA
ko [Hio KocMoOHasTHKM B 1969 r.

"loner kocMuueckux kopabneit «Co-
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103-4» U «Colo3-5» O3HAMEHOBAH TEM,
4YTO BMEpPBbie B MCTOPMM HA KOCMHue-
cKMit Kopabnb, HaxopAwmica Ha opbu-
Te, uYepes Kocmoc 6bina pocrasneHa
rouToBasi KOPPECMOHAEHUUS APYrUM
Kkopabnem. Mwunucrepctso cesisu CCCP
BbINYCTMNO NaMATHBLIM 610K, nocTynme-
wuii 8 noyrosoe ofpauieHue 22 aHsaps
1969 r.— B peHb, korga Mocksa TOp-
MECTBEHHO BCTPedana HOBbLIX repoes
wocmoca: B, A. Lllaranosa, A. C. Enu-
ceesa, b. B. BonnbiHosa u E. B. XpyHo-
Ba. Ha cdoHe cocTbikoBaHHbIX KOpabneii
«Coto3-4» u «Coto3-5» BocnpousesegeH
fPYnNnoBoi MOPTPeT YeTbipex KOoCMHuue-
ckux 6patbes. Ha BepxHem none 6noka
Tekct:  «16.1.1969 — snepebie 8 Mupe

co3aaHa 3KCMEepPMMEHTanbHas KOCMMue-
cKas cTaHuMs», a Noj nopTperamu noa-
nucL kpacHoimu Byksamu: «PoauHa rop-
OMTCA BaMM, repou Kocmocal» ITo Bbi-
palouieecs [OCTMIKEHUE COBETCKOM KOC-
MOHABTMKM OTMEUEHO TaKKe MOUTOW 3a-
py6exubix cTpad. Tak, Hanpumep, B
Benrpuu 6b17 M3[aH Manbii  NOYTOBbLIA
nuct (kneidHbBoreH) M3 BOCBMU MAapOK,
rnonapHo COeAMHEHHbIX SPKUM MHOro-
LBETHLIM KYMOHOM ¢ M3obpareHnem
KOCMOHasTa B repmouwneme. Ha map-
Kax, [pacfoNOXEHHbIX NeBee KYMOoHa,
oTobpaxeH Mnoner 3sKCNePUMMEHTanbLHOM
CTaHLMM, @ Ha NpaBbix — Nepexon Koc-
MOHABTOB M3 OAHOro Kopabna s ApPyroi.
HecoMHeHHbIN MHTEpPeC npeacTasnser

BEEEEEEEEEBREE R Rhaan
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TakKe 6nok, uspamHelit B8 PymobiHun, On
COCTOMUT M3 YeThblpex OAMHAKOBLIX Ma-
POK, NOCBSLLEHHbIX MONETy KOCMMue-
ckux kopabneit «Coros-4» u «Cotos-5».
Ha none 6noka ykasaHel gaThl U Bpems
3anycka kopabnei, ux CTLIKOBKM M nO-
canKu.

Bckope nocne ycnewsoro sasepule-
HUA rPynNNoBOro nonera KOCMMYECKMX
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Mponertas Hap Tuxum okeaHoMm toro-
BOCTOYHee SMOHCKUX OCTPOBOB, COBET-
ckuni cnytHuk «Kocmoc-122» o6Hapykun
ABAa OAHOBPEMEHHO pPa3BUBAIOWLUXCS
TaidyHa. Bce meteoctaHuuu M Mupo-
Bas cnyxb6a noroanl 6binu onoseweHbl

kopabneil «Coro3-6», «Cotos-7», «Coto3_
8» (11—18.10.1969) Munucrepcreo cas-
3u CCCP sbinyctMno cepuio M3 Tpex
MapoK, PacrofoMXeHHbIX B NUCTE FOpU-
30HTanbHLIMKM NonockamMu. Ha Mapkax
noptpertsl netunmkos-kocmoHastos CCCP
. C. lWoxuHa u B. H. Kybacosa
(«Cotoz-6»); A. B. ®dununuenko,
B. H. Bonkoea u B. B. lNop6artko («Co-
103-7»); B. A. Lllatanosa u A. C. Enu-
ceesa («Coro3-8»),

lMoutoBbie BegoMcTBA MHOrMX CTpaH
MOCBSATUIM CBOM MAapKW 3anycKkam ame-

‘S

«YparaHsl, Oypu u cMepum)

© wux npubnuxkenud, Bonbwme 6Gepcr-
BUS ypanocb NpepoTBpaTMTL. B ceH-
Ta6pe 1963 r. aMepMKaHCKMI CNYTHMK
«Takipoc Vlil» cdororpacmposan orpom-
Hoe ckonneHue obnakos Hag AT-
NaHTMHYECKMM OKeaHOM. A cnycTs Heko-
Topoe BpeMs Ha BOocTouHOoe nobepesbe
CLUA, Ky6y, FTautn u ppyrue ocrposa
obpylwmnnca crpawHbIi yparad Mnopa.
COTHM pa3spylleHHbIX AOMOB, ThICAYU
BbIPBAHHBLIX C KOPHEM aepesbes, Bonee
7000 uyenoseueckux  IKEPTB — TAKOB
CTpawHbIif uTor pasbyuwlesasweics CTu-
XUM,

Kak ¥ rpe BO3HMKalOT 34 onacHule
ABNiEHUS NPUPOALI, MOXHO JIM MX CBOE-
BpeMeHHO o6HapyuTh, NpeaynpeauTh
o npubnumeHun u ocnabuts paspyLiu-
TensHoe peicreue?

OtBeTbl Ha 3TM BOMPOCHI MOXHO Haii-
TM B KHUre CTapeMllero COBETCKOro
reonora, akagemuka J. B. Hanusxuua
«YparaHel, 6ypu u cmepuu» («Haykan,
1969 r.). 310 ucknouUTENBHO NOAPO6-
HbIH WM MHTEpPEeCHLIM pPacckas O Mpouc-
XOXMAGHMHU W OCOBEHHOCTAX FPO3HbIX
cun npupopfbl, 06 MX BAMAHMM Ha pas-
fIMYHbIe MpPOLecchl M  YenoBeuyecKylo
AeATeNLHOCTb.

PHKAHCKMX  KOCMMueckux  kKopabneit
«[>xkemuHait». Kak ussectHo, BO Bpems
nonetos «[emuHan-7» wn  «Jemu-
Hai-6» amepuKaHUbl Hadanu otpabarhbi-
BaTh cbnuikeHUe, a 3aTE€M CTLIKOBKY.
Ha Mmapkax lMaparsas 3T onbITbl Moka-
3aHbl BeCbMa BbIPa3uTenbHO. PucyHku
CONpPOBOMAAIOTCSA MNPOCTPAHHLIMK MOsiC-
HEHUSIMM C yKazaHueM aMMIKiA Koc-
MOHABTOB, AJIMTENLHOCTM MOJIeTa Kax-
Aoro kopabns, ckopocTu nonera OTHOCH-
TeNbHO 3eMNH, MUHMMANILHOrO paccTos-
HUA Mexnay kopabnsmu u 1. A.

YparaHel (OPMHUPYIOTC Kak B TPO-
fMUECKUX, TaK M B HeTponuueckux o6-
nactsx. bonbwas uyacte ux BO3HMKaeT B
3anagHoi ATnaHTMKe, a 3aTtem, pac-
NPOCTPAHAACh MO PAa3NUYHbBIM Hanpas-
neHusM, 3axsarbisaer sce Gonswee u
Gonbwee uucno paiioHos, Buxpessie
ABMXKEHMA BO3AYXa, BbI3BaHHLle nepe-
najamu Temneparyp, NPMBORAT K W3-
MEHEHHIO  aTMOCKEPHOro  AaBneHus.
B ueHTpe BMXpS paBneHWe BO3AYLIHLIX
Macc nagaer ¥ HauMHAeTCs 3HepruuHas
uMpKkynauus sozayxa. He sctpeuas npwm
CBOEM [ABMXEHMM OLLYTUMOro COMpo-
TMBNEHUs, BuXpb Habupaer konoccank-
HYIO CMAlY M NpeBpaliaeT CMoKOMHbIe
BO3AYylWIHbIE Macchl B Bywyoume ypa-
raHst.

Yparauei obnagator
paspywurensHoM cunoi. Hanerveswmi
Ha ¢paHuysckuii ropoa Lllepbyp 11
axsapsa 1866 r. yparaH notonun 22 u3
32 crosewux B nopty cypos. pomaa-
Hble KameHHble rnbibbl Becom 2—3 T,
nexasllMe y OCHOBaHMs Mona, Guun
ROAHATLI Ha BbicOTy 6Gonee 8 M M BbI-
6pouleHbl Ha ero NOBepxHOCTb. BonHbl,
YAapsBLIKMECS O MON, NOAHMMARAM Kac-
Kafabl BoAb! BbicoToi 50—60 M.

HeumoBepHoi

|

Mapkun Bonrapuu, Benrpum, Monro-
nuM, Yexocnosakuu, HKOrocnasum oTtpa-
3UNM M nocnepyolMe 3aMyckM KOCMM-
yeckux kopabnein «memuHait». OgHa-
Ko Hambonee MHTEPECHbI NOYTOBbLIE MM-
HuaTiopsl lMaparsas, Ha KOTOpPLIX OTYeT-
NMBO NpepcTaBfeHbl BHELWHUHA BUA KOC-
MMYECKMX annapaTtoB WM OCHOBHOe cO-
AEpPHKaHWE HAaYYHO-TEXHMUECKMX IKcne-
PUMEHTOB,

B. 4.0PJI0B



3umoii  1967—1968 rr. yparaHHble
seTpbl He obownu u Tepputopuio Co-
serckoro Cotosa. Betpel, conposox-
AaBlUKMECs NUBHAMM, NPOHECnUCh Hag
cesepo-3anagHbiMM paroHamu, B  Ka-
NUHMHTpaackoi obnactu yparaHHbii Be-
Tep (Ao 30—35 Mm/cek) BuipuiBan ¢ Kop-
HSMM MHOroneTHue Aepeebs, CpbIBan c
npuuyanos pnibonoseukue cyaa, cHocun
nerkue noctpoikn. ny6okuit uuknoH
nosLicMn ypoeeHb BoAst B Bantuiickom
mope, a 3ateMm u B MuHCKOMm 3anuse.
Haron sopbl powen po yctbsa Hesbl

Muoro «xnonot» npuHocsT Bypu.
Haubonee onacHble M3 HUX — NbiNbHblE
6ypu — nogHumatot obnomku nopog or-
POMHBIX pa3mepos, necok, un. B Ce-
sepHoit [lakote (CLLUA) 8 1921 r. nuine-
Has 6yps oxsatuna nnowage B
400 000 k8. munb, Ha kampoii keagpart-
HOM Mune 3fecb oceno okono 800 T
neun. Ecnu 661 notpebosanocs nepe-
BE3TH CTONLKO MbINM NMOE3AO0M, TO ANMU-
Ha ero coctasuna 61 10000 km.

CTpaHuubl KHUIM NOBECTBYIOT O 6y-
pAX, 4yacto npoHocsawmxcs no CpegHei
‘A3um, CesepHoi Adpuxe, Kurtaio u
MHOrMM APYFrMM CTPaHaM M KOHTUHEH-
Tam. B Manoi Asum u Apasum cyxom
BeTep MNyCTbiHb HA3bIBAIOT CAMYMOM.
Y1po 4 anpens 1960 r. Hagonro 3anom-
HUTCA wuTenam barpapa. Mossuslieecs
Ha ropusoHte Hebonbwoe TemHoe 06-
nauko 6bicTpo npubnuikanock K ropo-
Ay. Yepes 10 MuHYT OHO OKyTano Tem-
HO-Bypoii Mrnoii cronuuy Mpaka. Yepes
TPHM uaca HeMHoro npocsetneno. Obna-
KO nbinu nogHanocs Ha 10, saremM Ha
30 M u Bbictpo yHecnocs. Tak nosrto-
psanock Tpu gHsa noapsap. O1o buin ewe
He OuYeHb cunbHbIH camyM, Ho 6sisatoT
M TaKMe, YTO 3acLINalOT KapasaHsl, ce-
NeHUs, nocessl,

CMepun — «poguum» yparaHos, BMX-
peii u Byps. OHuM 3acacLIBaloT ¥ yHOCAT
caMble pasHoobpasHbie npeaMmertsl, no-
napaowmecs Ha ux nyti.  (Janbhe-
BOCTOUHbIE MeAy3bl M aHrauickue kpa-
6ul nponetanu B obnake Gonee 50 km,
a nuctel 6ymarn — 120 kM. Poibbl, ns-
TYWKHK, MOHeTbl MNafanu ¢ AOMKAEM
CMYCTS MHOTO BPEMEHHW Mocne cmepua.)

MonHocTelo npepoTepaTMTL yparaHsl,
6ypu M cMmepuu noka ellle He ygaercs,
HO aKTMBHO MOMeLUATh Pa3BUTHIO M Npe-
AYNpeauTb O MX HNOSBNEHUM
BeK Hayumuncs, 3anyck

yeno-
crneumanbHbIX

MEeTeopOonorniecknx CrnyTHMKOB, Habnio-

Bodanoii croa6 y 6epezoe Hcnanuu eo
epems 6ypu 2 cenrabpa 1965 e.

AEHMA C NOMOLWLIO PafapHbIX YCTaHo-
BOK YXe ceiuac MO3BONSIOT NpeaBu-
AeTb M B 3HAYMTENbHOM cTeneHu usbe-

WaTb KaTacTPOMUUECKMX MOCNeACTBMNA
yparaHos u 6yps.
Kuura akapemuka [. B. Hanuskura

AOCTYNMHa KaM(AOMy, oOMa OTKpbiBaeT
MMpP yauBMTENbHbIX cOBbLITMN, NPouUcxo-
AAWwMx B atMocdepe 3emnu.

A A. CAAITBH KOBCEH H

#andudam 2e04020-MUNEPANOZUUECHEUT
X nayn

OTBEYAEM
HA BOHOPOCHI YHTATEJEIR

Hopoeas pedaryus!

B nawem kaacce na ypore acrporo-
muu 6o3nuk cnop o T'yneycckom reae.
O nen nuwyr no-paswomy. Hanpumep,
6 aypuase «Texnuka — monodexcun,
Ne 12 3a 1969 2. ¢ crarve @. I0. 3u-
zeas pacckasviéaercs o manegpe Tyw-
eycckozo Teaa u o ToM, uro I'yneyc-
ckull e3pwvie Ouvia sdepuvim. B knuze
«Becedvt 0 Kocmoce u 2unoresazxs
B. A. Bponwrana, onucaka zunoresa,
coeaacno xoropoli Tymeycckoe Teao
R6ARETCA KOMETOU, @ 83PbLE TENAOBBLM.

OrgerwvTe, noscaayiicra, 4ro nped-
crasasner coboii Tyuneycckoe Teso, ma-
Heepupoeaso au oHo Had Tyuzycrol
U KAKO8 TApaKTep 83pblea.

J. PoratoBckmii, ydeHHWK
10 rmacca (Capramp, Ha-
3axcrag CCP)

Ha »Tm BOUpOCH peJaKOms HOIPO-
cmra orBetuth M. T. 30TKUHA, co-
TpyAEEKa KHoMmrTera mo MeTeopmraM
AH CCCP.

IlageHHe KOCMAYECKOrO Tejaa, HOJly-
guBOIero Haspanme TYHTYCCKOro MeTe-
opmta, cayumioch 30 mioms 1908 r. B
Te4eHHEe IOCAeAYIONMAX COPOKA JIeT HH
Yy KOro He BO3HHKAJO COMHEHHS B €ro
ecTecTBeHHOI mpupoje. Jlmmy B 1946 r.
(rorga maobpen:m aTOMHEIe GOMOEI) B
HayJHO-paHTACTHIECKOUH JHTEpaType
mOsIBAJIACh BEPCHS O TOM, 410 TyHTryC-
ckag Katacrpoa GbLIa BEIZBAHA aTOM-
HbBIM B3PHIBOM BHE3EMHOTO KOCMAIECKO-
ro Kopa0isa OpH HEYHAYHOH IOCAfKe
Ha 3eMio.

Hpgea o mocemeHMA 3eMIA pasyM-
HBIMH CYI[ECTBAME — OUCHb 3aMaHYH-
Bag, IpUBJIeKaTeIbHAS; OHA OYAHT BO-
ofpaxkeHme. JtMM H OOBACHAETCA ee
JREBYYecTh Ha CTPAHANAX HAayIHO-IIO-
MyJAPHBIX JKYPHAJOB,

OmHAKO HUKAKAX NOCTOBEPHEIX JIOBO-
7I0B, OPSAMBIX HIA KOCBEHHBIX, B IIONb-
3y. HMCKYCCTBEHHOI'0 NIPOHCXOKICHUSA
Tynrycckoit karacrpodsr mHer. He y6e-
natensEsl # paccyskmenns @. 10, 3m-
Telss 0 MAaHEBPMPOBAaHAHE TYHTYCCKOTO
Teda. BmewaTienme 000CHOBAaHHOCTH
®. 10, 3urenp cosgaer CCHIIKAMH Ha
0YeBHANEB, KOTOpHle M3 PA3IHIHBIX
nyakToB Cnbmpm Bupenm moxer TyH-
rycckoro Gomnma. Ha ocaoBe »THX Hab-
mionenmit @, 0. 3urenr m fmenaer 3a-
KJIouenne 00 M3MeHeHAN HAUPaBIOHUS
memKeRns TYHTYCCKOTO MeTeopdTa C
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ceBepHOTO Ha 3amapgHoe. Ho eciu BHH-
MaTeJbHO pa3obpaThesi, TO M3 IOKasa-
HEU# 0YeBHANEB TAaKoil BHIBOM He cie-
nyer.

MEHe caMoMy HEOJHOKPATHO IPHUXO-
qunochk oGpaGaThiBaTh fJAHHEIE, TONY-
YeHHEIE B pesyasTaTe olpoca Hacele-
AU 0 DaJeHAsIX MeTeOPUTOB I MOJeTax
ApKUX 00NMAOB, W S 3HAI, HACKOILKO
TPOTUBOPEYUBEI, HETOUYHEI, HACTO B3all-
MOHCKJIIOYAOIY TOKA3AaHUA CIydai-
HBIX CBHfleTeledl (a APYIHWX, KAk Ipa-
BmJI0, He GbiBaetr). PaccrkasbiBas o TOM,
410 HAOMIOJAJ0Chr MHOTO JeT Hasaf,
O0YeBHANE! OMYTAIOT CTOPOHHEI TOPH30HTA,
HOCJIeA0BATEIBHOCTD M BPeMA COOBITHIA.
T1o3TOMY K 3THM JJAHHEIM CJIeyeT moj-
XOAUTH KPUTHYIECKH.

U Bce :xe wmambOiee HOCTOBEPHBIE
Ha0NoNeHns, HAIPHMED Te, KOTOpbIe
MOKHO mpuBf3aTh K CodHIY, 3eHHTY
NI JPYTHM HAfCKHBIM OPHEHTHPAM,
110-MOEMY, CBHAETEJLCTBYIOT O IIOJeTe
0ONHJa ¢ BOCTOKA — IOTO-BOCTOKA. DTO
coriacyeTcsa ¢ HAIpaBieHEEM BEIBaja
neca.

UYro ke KacaeTcs CJIef[0B PafmOAK-
THBHOCTH, CBSI3aHHHIX ¢ TyHryccKuM
B3PHIBOM, TO OOHApY'KUTH €e He pas

TBITAIUCh MHOI'ME Hay9Hble Oprammsa-
UM MeTOJaM{ HeCPAaBHEHHO 0oJjiee TOH-
KEMH, 9eM Hn3MepeHHe IaMMa-m3iyde-
HEA, Pe3yJbTaTH .KOTOPOT0 IIPHBEIEHbI
B cratbe @. 10. 3urens. U Bcerma pa-
MUOAKTHBHOCTL MOKHO OBIIO 00bsic-
HUTH WM I'e0J0THYecKUM (OHOM, WIH
COBPEMEHHBIMHA SIIePHLIMH HCHBITAHHSA-
mu. Taxum obpasom, ceiigac HeT HE Off-
HOro (paKTa, MOATBEPIKAAIOINETO AMep-
HBI XxapakTep TyHIyCCKOro B3pHIBA.

Tenepsr camplil TPyZHLIA BOIPOC: Ka-
KOBa jKe npmpoAa TYHI'YCCKOTO MeTeo-
pura? BoJbOIAHCTBO acTPOHOMOB CHH-
taor, uro 30 mmoHA 1908 r. B armo-
cdhepy 3eMiaum BTOPIIOCH KPYIHOE Me-
TeoputHOe Teno. CKOPOCTH €ro cocTan-
nana oxoixo 40 xm/cer, a Macca — Jie-
CATKA ThICAY TOHH. KuHerumueckas
DHEPrusg TAaKOT0 Tela COOTBETCTBYET
sHepruu TYHIYCCKOTO B3PhIBA, KOTOPAs
yCTaHOBIEHA JOCTATOIHO TOYHO U PaB-
Ha B3pHIBY 10 MeraTonH TpoTHIa. C acT-
poHoMmYecKoit Touknm spenms Tyuryc-
CKOe TeJo MaleHbKoe — He 0ojee cra
METPOB B IOIEPEIHHKE.

Ilo-supmMomy, TyHTyccKoe Tero He
ObLI0 KAMEHHBIM WJIH KEJIe3HEIM METeo-
puTOM, MHAYe OHO FOCTHINIO Obl 3eMin

«ROCMOHABTHRA, ACTPOHOMHI»

U IpHE yAape o6pasoBaio Kparep Hmoie-
PeYHNKOM He MeHee KIJIOMeTpa, dero
He HaOmopmaerca. Cuemyer AomycTHTB,
qaro TyHrycckoe Temo, mofoGHO aapaM
KOMeT, COCTOANO0 M3 KaKOro-To Henpod-
HOI'0 PHIXJIOTO BemecTBa: IbJa, 3aMeps3-
myuX Tra3oB 7 HeOONBINMX TBEPHBIX
BRIOYeHni, Takoe KocMHYEcKoe Temao
B IJOTHBIX CI0OAX aTrMocdepsl ma3-3a
OTPOMHOTO  COLIPOTHBIEGHUA BO3AyXa
TPOGHTCS, IACTHYHO IPEBPAINAeTCS B
oslIe u OypHO ucnapsercda. Kummerm-
YecKas DHEPTHs JBIKEHUS IIePeXOXuT
B ymapHyio BoiaHy. UHpiMuH caoBamu,
IMPOWCXOAUT B3PHIB, HO He XHMHYe-
CKUII, ANEPHBIA WIN TEIUIOBOM, a, Tak
CKa3aTh, «MeXaHHIECKuily. Boamo;xHO,
paspymenne Tela Gbui0 MHTCeHCHE M-
IHPOBAHO pacmafioM HEYCTOWYIBLIX
COe[IMHEHNH THIA CBOGOAHBIX pajHKa-
0B (OHH M3BeCTHHI B KoMmerax). Kpo-
Me TOTO, a3pPOJHHAMUYECKUIl HATPEB W
HCIapeHue KOCMUIeCKOTO Tejda B ILIOT-
HBIX ¢JI0AX atMoc(ephl HapacTaeT Ja-
BHHO0OpasHo. Tak 4TO OCHOBHYIO «3a-
raaky Tynrycckoro mereopmra» — ero
B3DLIB B BOBAYXE — MOKHO OG'bACHHATD,
He mpmberasg K [OBOABHO PHCKOBAH-
HBIM MeXaHM3MaM BpPOJe MCKYCCTBEH-
HOTO ATOMHOIO B3pBIBA.

Tak Byper HasbiBaTbCsi HOBas MOANMCHAas Cepus HayuyHO-nNonynspHuix 6powrop, ko-
Topylo ¢ sHeaps 1971 r. HauHeT BbINyckaTb u3paTenbcteo «3HaHue»n, M3 Hee Bbl y3Haete
O KOCMMUUYECKOW METEOpONIoriu, MCCNefoBaHusx B actpodusmke, nporpamme «Murtepkoc-
MOC», OPBMTANbHLIX CTaHUMAX M O MHOTOM APYFOM.

AsTopbl 6polilop — KpynHelilue yueHble, MHKEHEPbl, KOCMOHAaBTHI.

B 1971 r. noanucumnku cepuu nonyuar 12 6powtop, B Tom uncne: A, Enucees, kocmo-

HaBT. YnpaBneHue

KOCMHMUYUECKMM Kopabnem u

3apgauu

dKKMNaxa;

K. Konpgpartees, unex-koppecnongeHt AH CCCP. CnytHukumnpobnemanpupoa-
Hblx pecypcos; J. MapTbiHOB, [AOKTOp (U3UKO-MaTeMaTMHeCkux Hayk. JlyHa u
nnaudets; b, Paywenbax, unex-koppecnongest AH CCCP. Kocmuueckas Hasu-
rauus; I. CKYPMAMUH, LOKTOP PU3UKO-MATEMaTMUECKMX HAayK. AnnapaTbl ANs uccne-

AOBAaHUSA NMNAaHET UT .
Mupekc cepun B katanore «Cotosneuaru» — 70101,

1 py6. 08 kon.

CroumocTb nOAMUCKKU Ha rop —

BbIMUCBIBAMTE U UUTAMTE Bpoutopbl cepun «KocmoHastura, actpoHomusn!

Opran Cekuuu (PU3MKO-TEXHUUECKMX U MATEMaTUYECKUX Hayk,
Cekuumn Hayk o 3emne lNpe3aupuyma Axkagemun nayk CCCP
u BcecolosHoro actpoHomo-reofiesnueckoro obuiectsa

HayuHo-nonynspHbiii >xypHan
«3EMNA U BCENEHHAS»

PepakuMoHHas xonnerus: l

TnaeHblA pepakTop fokTop ¢us.-mat. Hayk M. . MAPTbIHOB
3aMm. rnaBHOro pepaktopa KaHAMAAT dus.-mat. Hayk M. I, KPOLUKWUH
OrTBeTcTBEHHbIA cekpeTapb KaHaupar nep. Hayk E. 1. JIEBUTAH

Ynen-koppecnonpgedir AH CCCP I, A. ABCIOK, poktop reorpacuueckux Hayk
A. A. AKCEHOB, kanpaupar ¢pus.-mar. Hayk B. A. BPOHLUTIH, unen-koppec-
nongent AH CCCP 1O. A. BYJIAHXE, poktop texH. Hayk A. A, U3OTOB, pok-
Top ¢us.-mar. Hayk U. K. KOBAJIb, poktop reorpadpuueckux Hayk B. I'. KOPT,
AokTop u3.-mat. Hayk P. B, KYHUUKWUWM, poktop ¢us.-mar. nayk b. O. JIE-
BUH, kaHaupat dus.-mar. Hayk I'. A. JIEMKMH, akagemuxk A. A. MUXAMNOB,
KaHguaar ¢us.-mar. Hayk U. [. HOBUKOB, pokrtop dus.-mar. Hayk K. d, OrO-
POAHUKOB, poktop dua.-mar. Hayk . H, METPOBA, aOKTOp reon.-MuH. Hayk
B. A. METPYLWUEBCKWHA, poxTtop cus.-mar. Hayxk B. B. PAA3SUEBCKUH, pokrtop
¢u3.-mart. Hayk tO. A. PABOB, gokrtop texH. Hayk K., M. ®EOKTUCTOB, akape-
muk B. I. MECEHKOB, poktop reon.-muH. Hayk tO. M. LLEAHMAHH.,

Anpec pepakuun: Mocksa, B-333,

JNeHuuckuit np., a. 61/1
ten. 135-64-81
135-63-08

XyBOKeCTBEHHBIA PeAakTop
Nawumkuna

Koppektopbi: M. Tl. Tpomosa,
r HHHenuposa

Mpyu nepeneuatke ccbinka Ha xypHan «3emns u Bcenennas» obszarensHa

2-a Ttunorpadus wuspatensctea «Hayka». Mockea [-99, LWy6unckuii nep. 10

T-14433 Moanucano B neuats 15/1X 1970 r.
Cpano 8 Habop 30/VI 1970 r.

Mopmar 6ym. 84X108'/16. Meu. n. 5,0 (8,4)
Bym. n. 2,5 Yu.-uap. n. 10,341 skn.

Tupax 43 000 3x3. Llewa 30 kon. 3akaa 753




Motorpacmm kometsl BéHHeTa, nonyuyeHHblie 8 anpens (BepxHas) v 10 anpens
1970 r. cotpyaHmukom KpbiMcKoM acTpocu3nueckoi o6cepeatopun H. C. Uep-
HbIX Ha ABOMHOM 40-caHTMMeTpoBOoMm actporpache. CpaBHMB 3TM fABe ¢oTO-
rpahuM, MOXKHO 3aMeTHTb, KaK 3a ABa OHA M3MeHMNCcs BMA Komertbl. Ecnu
8 anpens y komeTbl Habnmiopancs cnabouiid, orxoaswMid nop HebGonbwMMm
yrinom BBepx xBocT, To 10 anpens ero y>ke He 6bino BMAHO



ConHeuHoe 3aTmeHme 7 mapTa
1970 ropa coBerckue acTpo-
HOMBI Habnopgann B MeKcuke
u Ha Ky6e,

1 — ConHeuHra kopoHa. CHu-
MOK noJflyyeH BO BpeMms 3ar-
MeHKa B MeKcKke

2 — Mpe3ugeHt Akagemun
Hayk Ky6bl HyHbec Xumeuec
(cnpaBa) Ha nnowapke coset-
CKOM dKCNeaMuMM

3 —Kyb6a. CoBerckue actpo-
HOMBI 3HAKOMSATCA € Kypop-
Tom Bapagepo

LleHa 30 kon.

U3patenbcTBO

«Hayka»

Mupekc 70336
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