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IToceswaro [Jaeudy Asumosy,
MOEMY YNPAMOMY CHIHY

NPEJHNCJOBHE

Ects oqvna anexzoT o XeHIIMHe, KOoTopasi 6eCNOKOH-
J1aCh M3-32a TOrO, 9TO ee MajieHbKHil CHIH NMOCTOAHIIO NpH-
IIOCHJI M3 JIeTCKOro cafia KapTHHKH, HAPHCOBAHHBIE Yep-
IbiM KapataamoM. CosHue Ha HUX 6biI0 YepHoe; AOM H
11BeTHI ToXe ObIJIH HapHCOBaHhl YEPHbBIM WBETOM.

Hakonent ona pemmjach OCTOPOXHO NMOHHTEPECO-
BaThCA:

— A y Bac Bce pefsATa pHCYIOT YePHLIMH KapaHKAaa-
nramMmu?

— Her, — paBHOAYHDIHO OTBETHJ CBIH, — OCTaJb-
Ible pe6siTa PHCYIOT LBETHHIMH KapallJaniaMH.

Marp o6pamanach co cpoel npobaemoit Ko BCceM
coceiIM U 3HAKOMbIM, H BC€ OMHM KaK OAMH Mpa4HO
KayaJsu rososoft. Ilo ux MHeHHMIO, PHCYHKH CBHAETEND-
CTBOBaJIM O CTpaxe K NOAABJEHIIOCTH, O HeaO6BH K
cebe, HENPUA3HHM K OKpYXKAOIMeMy MUPY, ayTH3ME.
MaTb BoJsOBaJach Bce 6oJbIIe M, COBCEM OTYasB-
LIKCh, CNIPOCHJA Y ChIHA:

— JloueMy TH! Bce pHCYyeDIb YEPIBIM IBETOM?

— Jla noroMy, — OTBeTHJ MajAbYHK, — YTO MO
CTOJ CTOMT JAaJibllle BceX OT KOPOOKH ¢ KapaHAallaMH,
M, KOrga s 10 Hee no6HpaloCch, Mite OCTAETCS TOJBKO
YCPHBIH KapaHZAanj.

Mopans: 3anaBaitte Bonpocsl! OTBET MOXKET OKa-
3aTbCsl KyAa MNpoille BalIKX TEOPHH.
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A Hayan c 3TOro, Tak KakK NMOCTOSANIIO J0BJio cebs
lia MBICJAM, YTO HEKOTOPHIE acleKThl, 3aTpoliyTble B
MOMX 3CCe, CTaBAT YuTaTeneli B TYNIMK, U OHU NpPUIIHU-
MalOTCA BbIAYMBIBATh HEONMMCyeMO H300peTaTesbHble
TUNoTe3nl AJNA MUX OODBSACIIEHHS.

Bbl nepxxute B pyKax mectoift COOpHMK MOMX 1iayy-
110-NONYJAPHBIX 3cce, YBHAeBIIMX cBeT B <«’Kypuaae
nonyaspHo# u HayyHOH (aATaCTHKH» M onyGauKOBali-
HBIX u3gateabcTBOM </labaneis»!. Kaxamit u3 mectu
COOPIMKOB COAEPXHT ceMHaAuaTh 3cce. Boslnkaer BO-
Npoc: HoYeMy MMEIIHO CeMIIAALaTh?

Kro-ro pemu, uto 51 Bei6pa uncso 17, notomy urto
3TO npocroe Yucao. KTo-To noayman, 4To OO UMeeT AJIA
Melist MUCTHYECKOe UK CHMBOJKYECKoe 3HadeHue. Mo-
XeT 6biTh, KOoraa MHe 60 ceMHaaRaTh JieT, CO MHOM
CAY4YHJOCH HEYTO YyieCHOe MM yaKaclioe, M1 1 BeiGpan
ero B 4Yectb orkpbiToro l'ayccom cnocoba nocrpoenns
PaBHOCTOPOHHE ! CEeMHATUATHTPaHHOHK (PUTYphI, CHIrpaB-
IIEro SM0Xa/bilylo poJb B UICTOPHHE MaTeMaTHKH.

Oanako, Mlle KaXeTcs, YUTaTeNAH y)Ke H0CTaTOYHO
XOopomo cO Milo# 3HaKoMbl (MBI ¢ HUMHM BooOule HaKo-
poTKe), YTOGH! MPSAMO CNpOCUTb MeHsl o6 sToM. Y BoT
bBaM MOH oTBer.

B 1949 roay, npucrynas kK cpoeMy [E€pBOMY poMa-
Hy <«He6ecHas raabkas, s CIIpOCHJ CBOEro peaakTopa
Yoarepa U. bpon6epH, xakoit o6beM N0JXKHA HMETH
KHura. <Jlyckait Gyaer cempaecsaT Thics4 cJ0OB», — OT-
BETUJ OH.

Tak s u caenan. C Tex nop y MeHs1 OTYEro-TO 3aCeJI0
B I0JIOBe, YT0 CEMbIECAT THICAY CJIOB — 9TO HACAAbHBIN
pa3mep A8 KHUIH. S Mucajs KHUIH ropasjo Tousme (Ha
ABE THICSYH CJOB) U ropaszo Tosme (Ha YeTHIpecTa Thi-
CAY CJOB), HO CEMBAECAT THICSY NPEACTABAAETCA MHe
HIeaJbHbBIM YHUCJIOM.

' OctranbHble nATh: «@akTl H ¢anTauar, 1962; <«Barasag
¢ BHcoThi», 1963; <«Ewe oano namepennes, 1964; «O ppeme-
HH, mpocTpaHCcTse M npounx emaxs, 1963; «OT 3eman x we-
Gecams, 1966. (ITpumey. aom.)
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Baasimmuch NuUCaTh AMA XKYPHaia 3Cce MO Hay4yHbiM
BONpOcaM, 51 CHOBA CIIPOCKHJI TOrgalIHero pejaxropa Po-
6epra [I. Muansa, kako# oHu J0JKHAL ObITD BEJAUYHHBL.
«[IpMepHO YeTnipe THICAYU CJIOB», — CKa3aJ OH.

S nocayntancs sToro cosera, U C TeX nop MHe BCe-
raa Ka3sajocCh, YTO YEThipe THICAYR CJOB — 9TO MAeab-
1IbIfk pa3mep AJAA Icce.

WUrtak, cocTaB/isia cO0OpHMK CBOMX 9cce, s 3ajajacs
BONPOCOM: CKOJIBKO 3CCe IO YeThipe ThICSYH CJIOB BOii-
AYT B KHUIY 00BEeMOM cCeMbJecAT ThicAY caoB? OTtse-
yalo: CeMHaALaTh.

Ha camoM gesne B ceMHaAnatH 3CCe 4yTh MeHbIle
CEMHUECATH ThICHY CJO0B, OITOMY 51 IPUGABAAI0 K HUM
KpaTKoe MNpEeAHCAOBHE BPOAE TOro, ¥TO BH YHTaeTe
ceityac.

Bot u Bce o6piAcHeHMe.

HekoTopsie AI0OAH TBITAIOTCA NMOHATH, N0 KakoMYy
npuuMpy s noabupalo reMm aaA csoux scce. Ilo-
CKONBKY y MeHs yXKe Bwnum 6 cOopuukos no 17 acce,
Bcero 102 acce, TO JKeJalOMIHMM PEAOCTABAsIETCA WH-
POKOE MnoJje A1 AeATeJbHOCTH IO BBIABJEHUIO 3TOrO
(1PUITLIKNA.

Ho sayeM aoMarb ceGe rosoBy? Bor uucras npas-
Na, HACKOJIbKO 51 CaM CO3HaTe/bHo ee npeacTasaso. (S
HHUKOrZa He O6pallaicis K NCUXOAHAJMTHKY ¥ NOTOMY
He 3Hal0, YTO 3ANPATAHO y MeHA B NOACO3HAHUK, OT-
KPOBEHIIO rOBOPs, e 0COGEHHO CTPeMAIOCh Y3HaTh.)

Hu pa3sy ¢ Toro MOMeHTa, Korza Mtieé nNpeRJOXKHIH
HUCATh 3CCEe A €XeMECAYHBIX BHINYCKOB XYpPHaja,
TAMOILHHE PeNaKTOPH He MNpenaralu MHe TeM H He
BO3paXkaJu NpoTHUB TeX, KoTopeie Bul6upan A. MHe
ObL10 COBeplIEHHO SICHO, YTO s1 MOJHOCTHIO CBOOOJAEH B
nuibope.

Bosee toro, Mou penakTOpHl Tak)ke HMKOraa He
BO3paXkaJad NMPOTHB CEMHAAULATH 3Cce, NOXOGpalHbIX
MHOI0 JJIAA KaXJ0ro KOHKpeTHOro c60pHUKa, MU npo-
THB NOpsAAKa, B KOTOPOM A HX pacnojaran. W agech
MCHS HU B Y€M He€ CTECHSAJH.
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Hy, Tak oTBeTbTe MIle, YyTO ZeJAaTh NHcarenal, Ko-
TOPOMY TaK IO0Be3JI0, YTO OH UMeeT BO3MOXIIOCTb pe-
math, O YeM M KaK nucars, 6e3 KakoH-to Orjasaku?
Ecsn nucaresp Boobuie B CBOEM yMe, OH ITHILET O TOM,
YTO HHTEpEeCYyeT €ro B JAITHHI MOMEHT; i HMEIHO TaK
¥ nocrynaio. JTo, KOHEYHO, cAy4aliHbii BHIGOp, CAYy-
yaiiHee iie NpHAyMaellb.

B Goasmuncrtsee cayyaes s MUY O PasAuyYHHIX 06-
JacTAX HaykH, NOTOMY 4YTO HaXOXy MX O4eHb HHTepec-
HBIM.

Onnako euge 60sblire, 4YeM caMa HayKa, Melis HHTepe-
CyIoT yucaa u cxembl. TyT NosiBAsAETCA BO3MOXHOCTH
BbIAyMaTh COTHIO CaMBIX YAWUBHMTeJbHBIX rumnores. 5
npeanoJsaral, YT0 MOsi CKJIOHHOCTb MMEET NpPOCToe H
iesateiiinBoe OObACHEHHe: BO-NEPBHIX, Y MeIls NeaaH-
THYIIBIA pa3yM W Mil€¢ HPABHTCS CTPOMUTDH U3 YHCEJI pasHble
CXeMbl; BO-BTOPBIX, Miie He HPAaBHTCH CRAETH 6e3 JieJta, a
COCTaBJIEHHE cXeM ITHKOTAa He MOXET HACKY4HTb.

Bcaeacrsue sToro B MOMX 9CCe 4acTO FOBOPHTCA O
YUCAaX M cXeMaX, JaXKe eCJIM TeMa He SABAAETCSA CTPOro
Hayunoii. [losTtoMy B KHHMre ecTb I'J1aBbi, NMOCBANIEIHBIE
He TOJIbKO, K NIpUMepy, acTpolIOMUH, HO U reorpaduye-
CKOM CTAaTMCTHKe, He TOJIbKO re0JIOrHH, HO U My3bIKe.

Hakonen, Kak Jierko MOXeT R0raJiaThCA TOT, KTO UH-
TaeT MOH KHHTH, 1 HHTepecel caM cebe. BosMOXI10, 3STMM
51 YPOHIO ce6s B BallIHX IJa3axX, HO He MOTY yAepXarTbCs
H 06s3aTe/IbHO NP0JIe3ai0 B Ha4a/I0 KaXAOro 5Cce.

Koraa s y3anan, yro okta6pbckuii 1ioMep «)Kypiua-
Ja nonyasapHoli M Hay4yHOl (daHTacTHMKUs 32 1966 roa
6yZer nocesimienl Moeil NnepcoHe, s1 He CTaJjl CONPOTHB-
JATHCs cobna3Hy H namucan AJsi 95TOTO HoMepa acce He
0 HayKe MJIH YHCJaX, a MCKIIOYKTEJbHO 0O cebe.

Y cBoit nocTHIAHBIA MPOCTYIOK A YCYry6Asio TEM, YTO
BKJIIOYAIO 3TO CCE B 3Ty KHHTY.



YacThb nepsan

HAYKA



Faasa 1
TAABHOE, YTOBH CXOJINMJICA BAJAHC

Koraa s 6bu1 peGeHkoM, MOR OTell AepiXaji KOH-
JAHTEPCKYIO JIaBKy, KOTOpas 3aKphiBaJjacp He paHb-
me yaca HO4H. Mbi, €CTECTBEHHO, CTapa/HuCh, YTO-
Obl K TOMY BpEMEHH rJaBa ceMedCTBa yXe HAXO-
AUACA AOMa, MOTOMY 4TO B IIECTb YTPa JIABKY HYX-
o OBIJI0 OTKpbiBaTh. I103TOMY MHe Bceraa Aeiicrt-
BOBaJio HAa HepBbi, €CAH OH SafiepXMBAJCA, AOAe-
JpiBasi NOCJAe[HMEe Aesa: MBI CcTaKaHbl, A0 Giaecka
Tep NPHJAABOK, BHIKJAaAbiBa/ cUrapeTbi Ha CTOBKY
lla 3aBTpalliiee YTPO M 3aHHMAJICA NPOUYUMH MeJo-
YaMH.

Bosbiie Bcero pasapaxano MeHs TO, KaK O JIO-
OOBHO CKJAOHseTCS HaA OyXraatepckHMHM KHHraMH,
CBO/JSl MOXOAN C pPacXOJaMM u CBepss UTOT C CyM-
MOH M3 KaCCOBOrO annapara.

boxe ynacH, ecau eMy ciay4dajocs OGHapyXHTH
pacxoxaeHue. Ero JHIO HCK2XaJOCh MYKOH, H oH
BIIOBb NPUIIHMAJICA NepeCYUTHIBATh U NepeKJaNbl-
BaTh cO6paHHbe 3a AeHb GaHKHOTHI.

Moxete npeactaBuTh cefe MO LOCany, Koraa,
Oyay4M yxXe B3pOCJIbIM, 1 33€XaJ K HeMy B I'OCTH H
vBuaeJ, YTO OH BCe TaK Xe TAHeT 3Ty CTapyl KaHH-
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TeJgb. Sl HeTEepneAUBO NPOXARJ ero Kakoe-To BpeMs
W, 11aKOHell, CHPOCHJ:

— B yeM TaM nesno?

— He xBataer posinapa, — OGypkHyJ OH.

K Tomy BpeMenn s yxe caMm HayaJ 3apabaTbiBaTh
Ha JKM3Hb, NIO3TOMY CYHYJI PYKY B KapMail M cKa3aJj:

— Ilana, Bot Te6e namov moanapos. bepu u 3a-
KphiBail MarasuH. .

Ho OH ropzao oTCTpaHuJ MO0 PYKY U IPOroBOpPHJ
cAepKaHHbIM, 3aMOTHJIBHBIM TOHOM:

— Bananc pomxken coitrucs!

H oH ne ABHuyaCA ¢ MecTa, noka GaJalc ie co-
wescs.

[loaxe, xoraa s ctan aydme pasébuparbCs B Ppu-
3MKe, A IORAA, YTO MOM OoTell He Tak npocT. A yBH-
nen, depe3 Kakoi ApoCTHMH KpyroBopoT BbillyXKAe-
HHl NPOXOAMTDH yuenble-PHUIHKH: KaK UM NPUXOAUTCA
paspabarTneiBaTh, oTBepraTh U CHOBa pa3pabarbiBaTh
TeopHuH, Ha ITYCTOM MECTe CO3aBaTh HOBHIE KOHIIEI-
IIMH; KakHe KPH3UChl HM NPOTHBOCTOST — H BCe NoO-
TOMY, YTO OHM, Kak u MoNi oTel, OT BCero cepAia
BEPAT, YTO 6ARAHC OOAKEH COUMUCD!

B3saTh, K NpHMepY, SJekTpHYeckult 3apaa. Ecan
Y HAC eCThb 3aMKHYTast cHcTeMa (NOJHOCTBIO M30JH-
poBaHHas ¥ He B3auMoAeHCTBYIOLasA C OKpYyXalollle
Bcenennolt) ¢ 3apsaoM onpenesieHHON BeJHYHHBI,
TO, Yepe3 KaKue Om neprypOanuu HM Npoxoam/ia ra
CHCTEMA, B Hell NoJKeH OCTaBaTbCS 3apAll ToM Xe
BeadyHHbl. Henb3s cosxaTh snexkTpuyuecKuil 3apsn
M3 HUYero MJIM NpeBpaTHTHL 3JeKTPHYECKHi 3apsal B
HHYTO. JT0 HAa3KBAETCs 3aKOHOM COXPAaHEHMS 3JIeK-
TPUYECKOro 3apsaza.

KoneuHo, 91exTpHueckuit sapsag OmBaeT AByX TH-
oB, MPOTHBONOJIOKHBIX APYT APYTY; OHH pa3jn4alor-
Csl KaK <«MOJOXHTeAbHbIl» ¥ «OTpHIIaTeaAbublits (Kak
NPUXOA ¥ PacXof, Ae6eT ¥ KpeaAuT B GyXraiTepuu).
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Ecyom oaHa 4acTh 3aMknyToit cncreMbl 3apsixelia
MOJIOXHUTEJNBHO, a APYrasa 4acTb 3apsXXeHa OTpHUIla-
TeJbHO, TO, €CJIM 3JIeKTPHYEeCKHe 3apsAAb oAHolt Be-
JIMYHHBI, OHA MOTYT NOTacHTb APYr Apyra, Toraa
o6e YacTH CUCTEeMB! OYAYT He3apskeHbl. ITO He CYM-
TaeTCA HapymellHeM 3aKOHa COXpaHEHHS 9JIeKTpH-
YecKOro 3apsfia. 3akoH NpUMeHsieTcs TOJMBKO K pe-
3yaomupyrouiemy 3apsany. Ecan vacts 3amknyroit
CUCTEMBI COAEPXKHT 3JIeKTpHYecKHil 3apan +5, a aApy-
rast COAEepXHT 3apsif —3, TO pe3yIbTUPYIOIINK 3apsan
CHUCTEMbI B LI€/IOM paBHsAETcA +2; 1 OH HE MOXXeT yBe-
JIMMUTHCA NJIN YMEHBIIHTHCS, YTO OBl HU CAYYHJIOCH
BHYTPH 3TOH cncTtembl. MoxHo npeo6pa3oBaTb cHC-
TeMy TakUM o6pa3oM, 4YTo6bl OAlla ee YaCTh MMeJa
3apsan +17, apyrasa +6, Tperpa —3, a YerBeptan —16,
o (+17) + (+6) + (=5) + (—16) = +2. UupMu cno-
BAMH, Pe3yJIbTHPYIOIUNA 3apAA OCTaeTcsi HEM3MEH-
I1bIM.

Ha nporsxenun XIX cronerns ydyeHble paccMat-
pPUBaJI¥ SNleKTPHUYECKHE 3apsanl TONBKO Gonbiioi Be-
avduHbl. QaHako oTkpuiTHe 1890-X roAOB Noka3sano,
4YTO aTOM COCTOHT M3 MeJbyafillinx 3apsKeHNbIX Jac-
THll. AX ABa THNA: 3TO NIPOTOIIH, 3apAXeHHBIE NOJI0-
)KUTEJIBHO, H 3JIEKTPOHDI, 3apsyKEeHHbIe OTPHIIATEIbHO.
BenuunHa sjeKTpHYECKOrO 3apAAa 6bl1a OARIIaKOBOMH
Y BCEX MMPOTOHOB M BCEX 3JIEKTPOHOB; OT/INYAJINCD OIH
TOJbKO NPOTHBOMNOJOXHbIMI 3HaKaMH.

Hrak, npumem ais yaob6CcTBa, YTO 32psAn NpoTO-
a paBelnr +1, a 3apan snekTpona papeH —1.

Kak Toabko G6BLJIO cAeallo YIIOMSIHYTOE OTKpbI-
THe, MOABNJIACh BO3MOXHOCTb PacCMaTPHBaTh 3JIeK-
Tpuueckuit 3apsp 60JbUINX CUCTEM C TOYKN 3pEHHUSA
cy6aTOMHBIX 4YacTnu. Ecnnm oaHa 4vacTb cucTeMbl
HMeeT 3apAA +35, TO olla COAEPXHUT MPOTOIIOB Iia NATH
Gosbllie, YeM 3JIeKTPOIIOB; €CJIA ApYyras 4YacTb MMeeT
sapsn —3, 1o B et 3/IeKTpOHOB Ha TpH Gonbiie, YeM
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npototioB. B uenoM cncreMa coAEpXHUT NPOTOHOB Ha
asa 6oJibnie, 4eM 3JIEKTPOHOB, M PE3YNbTHPYIOLIMA
3apsan paBeH +2,

UToO6bl YBEJIMYUTH ITOT PE3YAbTHPYIOLIMA 3apsik,
HYXHO 6b1JI0 6b1 YHHYTOXHTD HECKOJIBKO 9/1€KTPOHOB
MJM CO34aTh HECKOJIbKO NPOTOHOB; YTOGbLI YMEHb-
IIUTb — CO3AAThb HECKOJIbKO SJIEKTPOHOB MJIM YHHY-
TOXHTb HeCKONbKo npotornoB. Ha nporsaxenun 20-x
rooB XX BeKa yYyeHhbie CYMTAIHN BeCbMa BEPOATHBIM,
4YTO cO3/laHHE MAM YHHYTOXEHNE MPOTOHOB H 3JIEKT-
POHOB HEBO3MOXXHO HH IpH KaKHX 0OCTOATE/IbCTBAX;
Ka3anoch, B 3TOM COCTONT OObsicCHeHMe 3aKOHa CO-
XpaHEHHA INEKTPHYECKOro 3apsAaa.

B camoM aene, MOXXHO faxe npeHelpetb NOMNATH-
eM pe3yJbTHPYIOIIErO 3apsia, NOCKonbKy (kak npexa-
cTaBnsAnoch B 20-X ros1ax) NMOOXMTEAbHBIN 3apsii U
OTPHIATEJbHBIN 3apsiA He MOTYT B AcHCTBHTEJIbPHOCTH
HeliTpasM30BaTh APYT ApYra B cy6aToMIIOM MacmTabe.
[TonoxuTespHBNN 3apAA +5 U OTPHRATENbHbIH 3apsAa
—5 HeHTPaJIH3YIOT ADYT ApYyra B 60ablioM MacIiTabe,
eCJIX NMPOTOHH U 3/EKTPORB PaBHOMEPHO INlepeMema-
Hbl ApYT € ApyroM. OAHAKO CaMH TPOTOHBI M 3JIEKTPO-
Hbl COXPAHAIOT CBOE HE3aBUCHMOE CYyLlecTBOBaHME,
Bce nonoxmresnbHbie 3apAAN U OTPHUATEAbHBIE 3aPs-
AB ARKYAa He NeBAI0TCA, OHM NPOCTO YPABHOBEIINBA-

IOT APYT ApYTa.

U sapyr rpanya rpom. B 1932 roay aMmepukan-
ckuii dnsuk Kapa [Is3Bug AHAEpCOH OTKPBII YaCTH-
1y, BAEHTHYHYIO 9/IeKTPOHY, HO MMEOmYyI0 NpOTH-
BOMOJIOXHBI# 3apsiA. ITO ObIN TaK Ha3piBaeMblit
NOJIOXHTENbHDbI! 3/1eKTPOH, MM, AJIA KPaTKOCTH,

MO3UTPOH'.

' Posi (tive) + (elec) tron. (ITpumen. nep.)
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Bckope o6MapyXnaocChb, 4TO NpH CTOJKHOBEHHH
[TO3UTPOHA C 3/IEKTPOHOM (YTO OGLIYHO NMPONCXOAN-
JI0 B TeYeHHMe MMJJIMOHHOM# AOJM CEKyHABI TOCje
0GlapyXeHHs) NPONCXOANT HelTpasu3annsa 3apsina.
3apsaabl NO3MTPOHa N 3JAEKTPOHA MCYe3asil, a BMec-
Te ¢ HUMM McYe3anu M caMH vactHnbl. [Iponecc Ha-
3BaJIM aHHHTHASNNEH.

KoneyHo, ro3uTponnt u 9jexTpolibl Takxke obna-
N1al10T HEKOTOpO# Maccoit, KoTopas ABASETCA CHJb-
o cxxaToi ¢dopmoit sHeprun. MiMeHno sta Macca 4
npeTepnesaeT aHHATUAALNMIO, TIOTOMY YTO He cylle-
CTBYEeT TaKHX IOHATHH, KaK INOJIOXHTE/IbHAs Macca
H oTpHuaTtespHas macca. [lo Bscelt BuauMocTn, cy-
LIeCTBYEeT Macca TOJILKO OAHOI'O THHa U o0e YacCTH-
11bl, 3/IEKTPOH H NO3UTPOH, 06J1aAal0T €10 B PaBHOM
mepe. Ilpn B3amMoAeHCTBHM ABYX YacTHIl YABOeH-
11asi Macca AOJIXKHa NPEBPATHTLCA B S3HEPrHIO MHOTO
BHAa, YTO M npoucxoant. QHa npespamaercs B
JIYYACTYIO SHEPrHio, HU3BECTHYIO MOA Ha3BaHUEM
raMMa-sydeit. MoXXHO CYHTATh, ¥TO 3TH raMMa-JyyH
COCTOSAAIT M3 4YaCTHL, KOTOpHEe Ha3nBawTCid ¢OTo- .
HAMA KM HE HeCyT 9JIeKTpHYecKoro 3apsiia. [IBa
TaKHX (POTOHA MOTYT BOSHMKHYTH B pe3yabTaTe B3a-
HMIIOH aHHHMTHJISIIHA 9JIEKTPOHAa M NO3WTpPOHa. Ta-
KHM OOpa3oM, MOXHO NPpUHTH K caenyomeMy Bbipa-
XK eHHIO:

anextpoH (—1) + nosurpon (+1) —
¢oron (0) + dorou (0).

Kak BuAHTE, MBI CHOBAa BEPHYJHCbh K TOMY, 4YTO
pesyastupyomnit sapsaa coxpanserca. C sesoif
CTOPOHBI OT CTPENKH pPe3YJbTHPYIOLIHi 3apAll paBeH
(-1) + (+1), TO ecTp HyNI0, a ¢ NpaBoit CTOPOHDI
onn paseH 0 + 0, To ecTb Hymo. [ockonsky 0 = 0,
pe3yabTHpYIOIINiH 3/1eKTpuYecKnit 3apsiy coXxpaHen.
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Ho ecsn no3uTpon allHUTHUAHPYET BMECTE C 3JI1EeK-
TPOHOM B Teuellne MHUJIRHOIHON AONMH CEKYyHAbI Moc-
Jie obr1apyxeIlins, Kak MOrjo CJAY4YHUTbCSA, YTO OH Ha-
xonuacss 1MO6JAU30CTH OT 3JIEKTPOHa AOCTATOYHO
NOJATO, YTOOBI ero ycnenu ob1apyxXnTb?

OH He HaxoaMJICA NOGNM3OCTH; OH BO3HHK 112 ITOM
MecTe. MoxxHO npeacraBuTh ceGe OAMH N3 CNOCOBGOB
€ro BO3HUKHOBEHHS, eCJIH NepecTaBUTh MECTAMH Yac-
TH PaCCMOTPEHIIONO Bhillie BHIPaXeHHs:

¢doron (0) + doron (0) — snekrpon (—1) +
nosurpon (+1).

‘CHOBa B 06€NX 4YacTAX BHIPAXEHHA Pe3yAbTHPY-
onuit anexTpuveckuit sapan pasen nymo. (Jo6oe
BHpa)KeHHe, ONMChIBaloIIee B3anMoAelcTBIe YacTHI,
€CJIi OHO MPABNJIBHO 3alIMCAHO, MOXHO NEPEBEPHYTH
B o6paTiioM NopsiAKe; NPH 3TOM OHO OCTaHeTCs BEp-
nbIM. /lanee npy 3anHCH TaKoro BuipaxeHUs s 6yay
NMO/Jb30BaThCsI ABYMSA CTPEJKAMH, HaNnpapBjleltHbIMH B
IPOTHBOIONOXHAIE CTOPOHBI. )

OO6paTiTe BHIMaHKe, 3JIEKTPOH M NO3HTPOH AOJ-
XHBl 63auMHO AHHUTMAMPOBaTb, YTOOK BO3HUKJA
SHEprus, H NO3TOMY OHM 63QUMMO CO3NAIOTCA M3
sHeprnn. Henb3sgs co3aaTh TONBKO 3A€KTPOH HAHM
TOJIBKO NMO3NTPOH. YTOOGK! €O34aTh TOJNBKO 3JIEKTPOH,
HY>XHO M3 HHOTKY/Ja B3AITb dJIeKTpUdecKnit 3apsa —1;
a YTOGb! CO3AaTh TOJIBKO [IO3UTPOH, HY)XXHO H3 HUdYe-
ro MoJyyuTh 3jekrpHuecknit sapsa +1. Hu to nm
Apyroe IeBO3MOXHO; 6aAanC JonxeHr cxoo0umoscs!
IIp BOSHMKIOBEHNH ¥ 3NEKTPOHA, % NO3IUTPOHA M3
He3apsKeHHbIX (POTOHOB IonydYaeTcs HyJneBoli pe-
3yAbTHPpYIOMNI 3apsia, ¥ 3To npasunshno. Cuuraer-
€S, YTO 3JIEKTPOH M NO3XTPOH OAHOBPEMEHHO BO3HH-
KalOT M3 3NepPruM, M STOT polecc Ha3bisaerca ¢op-
MHPOBaHNEM 3/IeKTPOHIO-IIO3HTPOHHBIX Map.
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Teneps paBaliTe 3afainM ApPyro# Bonpoc.

Ecan orpunarensHo 3apsokenibiit 3/IeKTpoOH R
MMONIOKHUTEJIBHO 3apAXKERHBbIH [MO3UTPOH, COeAMHSANACD,
AHHHUTHJINPYIOT M BCIBIXNBAIOT (POTOHAMH, TO NoOYe-
MY HeJ/Ib3sl 3aMEHUTb NO3UTPOH NOJIOKHUTENBIIO 3aps-
XEeHHBM 1nporonoM? Hackosbko u3BeCTHO, NOJIOXKH-
TeJbHbIl 3apsAa NpoToHa aGCOMIOTHO HAEHTHYEN IO
XapaKTepy M KOJHYECTBY ITOJIOKHUTE/NbIIOMY 32psay
NO3NTPOHA H a6COMOTHO MPOTUBOIOJIOXEH OTPHIIA-
TEJIbHOMY 3apsiAy 3JIEKTpOHa.

[ToueMy e TOraa NPOTOHB M 3JIEKTPOHBI 1€ IIpe-
TEpNeBalOT B3aNMHYIO aHHUIUAANKIO? KoHeuHO, 3TO
3aMeéyqareJIbHO, YTO aHHHTUAALMH He NPONCXONMT,
ntlaye MaTepusi (KOTOpas B OCHOBHOM COCTOHT M3 NPO-
TOHOB H 3JIEKTPOIIOB, HAXOMALMXCS B TECHBMX CBA3SX)
He cylecTBoBana 6u1. Y Bce-Takn, noyeMy oHn B3auM-
(O IIé YHHYTOXKAIOTCA ?

TyT ecTb oA110 NOAO3PHTEIbHOE OOCTOATE/ILCTBO,
KOTOpPO€ 3aKJIIOYaeTCs B TOM, YTO MTO3UTPOH NOJIHOC-
ThI0 COOTBETCTBYET SNEKTpOHY No Macce (u B Apy-
TMX OTHOHIEHHAX, KpOMe 3HaKa 9/IeKTPHYECKOro 3a-
psAa), Toraa Kak NPoTOH HaMHOTO MacCHBHee, 4YeM
3JIeKTPOH M No3NTpoH. TouHee, OH TsaXeslee 0OONX B
1836,11 pas.

3Hauur, ecJIK ABe YaCTHUIbi B3aUMHO aHHHUTHIMPY-
IOT, IPMXOAMTCS NPEATIONOXNTH, YTO HEe TOJNbKO 3Ha-
KH MX 3JIEKTPHYECKUX 3apsAOB AOJKHBI GHITH NPOTH-
BOMOJIOXXHBI, HO CAMH OHHM JOJIXXKHBI ObITh HACHTHYHbI
B MMPOYHX OTHOIIEHHUsIX; OCOOEHHO B TOM, YTO KacaeT-
ca Maccht. [laBaitte npoBeneM pasnnune MexAy Takoi
JIErKOH YacTHIe#d, KaK 3/1eKTPOH, ¥ OTHOCHTEJIbHO Mac-
CHBHOit, KaK ITPOTOH. DJIEKTPOHBI N ApPYTrHe JIerkue Yya-
CTULIB HA3BbIBAIOT JIENTOHAMH; OT IpeYeckoro cJoBa,
03Havalollero «ManeHbXHi» MM <caabuiiis. [Iporons
H ApYTHEe MacCMBHbIE YaCTHIIb Ha3bIBalOT GapHOHAMH;
OT I'PeYecKoro C/J10Ba, 03HAYAIOIIETO ¢TAXEAbIk» .
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[Iporont saBasieTcs He eNAACTBEHHBIM GaPHOHOM.
B 1933 roay 6bina OoTKpbHIT2 ApPYras 4acTuna, Npak-
THYECKH MASGHTHYHAS €My Mo Macce, HO He AMeIolas
3JIeKTpHYecKoro 3apsaaa. OHa noay4ymna Ha3BaHUe
neirpomna. Helitpon Takxe saBAstercs 6GapHoOlIOM.

[Tono6upviM o6pasom B 1930 rory 6niao TeopeTH-
4eCcKM O0OCHOBaHO CYm(eCTBOBaHHNe 4YacTHUb Gojee
JIETKO#, YE€M 3JIEKTPOH, U He HMEIOIIEH DSleKTpnye-
CKOro 3apsiia. JTa yacTuua 6si1a oTKpbiTa B 1956 ro-
Ay ¥ Ha3Bamna HeHTpHHO. HeHTpHHO mNpeacTaBjser
coboit enToH.

Kyna xe snucwBaerca nmo3utpoH? OH AonxeH
6BITh JIENITONOM, NMOCKOAbKY HAEHTHYEH 3JIEKTPOHY,
TOJIbKO MMEeT 3JEKTPWIYeCKH# 3apsia ¢ nporusono-
JIOXHBIM 3HaKoM. [louepkuBasi 570 OOGCTOSATENBCTBO,
NMO3HTPOH MOXHO Ha3BaTb AHTHANEKTDOHOM, rIe
NMPUCTAaBKAa <¢aHTH» 3HAYAT <«IIPOTHBOIOAOMXHBINS .
Hanee s 6yAy nonp30BaThCA ITHM Ha3BaHHCM, XOTH
nepsoe Ha3BaHHE MO3UTPOHA, MYCTh X MEHee JIOTHY-
HOe, CJMIUKOM YKpenujaoch B IaydyHOH Jureparype,
4YTOOB NBITATHCS 3aMEHHTDb €0 APYIHM.

TakuMm o6pa3oM, MOXXHO MPEATIOJOXHTH, YTO H
APYTHE YaCTHIH MMET cBOMX aHTUMOAos. (Bnep-
Bbl€ ITO NpeanoJioxenue 6p10 BpLABUIYTO B 1930 ro-
Ry anranhicknm usukom Iosom Axprenom Mopu-
coM /lupakoM, eme 0 TOro, Kax XoTs Obl OAHH Ta-
KON aHTHNOA Obl/1 B NeHCTBUTEJBHOCTH OTKPHIT, —
OANIAaKO B TEYEHHE NOCIEAOBABIINX TPHALIATH JIET BCe
OHH GbLIM OTKPHITH.) MTaK, NPOTOHY COOTBETCTBY-
eT aHTHNPOTOH, NOJHOCTHIO HAEHTHYHBIA IPOTOHY,
3a HCKJAIOYEHMEM 3HaKa DJIEKTpPHYEeCKOro 3apsia,
pasHoro —1 B orau4He or 3apsAia NporToHa +1.

Jlaxxe y HeliTpoHa ecTb MPOTHBOIOJIOXHASA YaCTH-
na. Bo3HnKaer 3aKOHHBIA BONPOC: Kak MoOXXeT Yac-
THNa ObITH INMPOTHBONONOXHONW HEATPOHY, ecaH ¥y
1eiiTpoHa BooGule HeT 3apsaaa?
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Ia, BepHo. TeM He MeHee HeliTPOH, HECMOTpA 112
OTCYTCTBHME 3apsifia, o6naxaeT MarHuTHHIM MOJIEM,
OPHEHTHPOBAIHNM B ONpEeAEe/eHHOM HalNpaBJ/ICHHH.
Y anrruHeliTpoHa, TaKXe He3aapshKeHMHOro, MarHUTHOE
[10Jle OPMEHTHPOBAHO B ITPOTHBONOJIOXXHOM Halpas-
JNetuH. CBO#t HPOTHBONOJIOXKHLIN ABOKHHK €CTh U Y
HEMTPHHO — AHTHHEHATPUHO.

Hror noasenem B Tabaune 1.

Tabauya 1
JEIITOHBI 1 BAPUOHBI
JlenToHb Bapnonm
ICHTPHHO aHTHHeNTPHHO IpPOTOH AHTHIPOTOH
JJICKTPOH  AHTH3JIeKTPOH HeliTpoH aHMTHHeHTpOH

AHTHHEHATPHUHO M aHTH3JIEKTPOH MOXHO o0bean-
HUTh MOA Ha3BaHHEM aHTHJENTOHOB, 2 aHTHIIPOTOHBI
H alTHHENTPOHH — NOA HasBaHAEM aHTHOApPHOHOB.
AHTHNENTOHBI H AHTHGAPNOHBI ABJAAIOTCA AHTHYACTH-
llaMH.

Du3nky o6HADYXUAH, YTO BO Bcex Habumwaae-
MbiX B3anMogeficTBHAX YacTHIl MOXHO AOOHTHCA
TOro, YToObl MOJJHOCTBIO <¢CXOAHJACS 6GajlaHC», €C/IH
MPUCBOMTD KAXKAOH YacTHHE <JIENITOHHOE YHCHAO» H
«0apuOHHOe YHCA0». HeHTPHHO N 9/1eKTPOH MoIyYH-
J111 JIEIITORHOE YHCAO +1, aHTHIIEATPpHHO B aHTHSJIeK-
Tpol NOJYYHJH JenToHHOe yucao —1. Bce yerhipe
YACTALBN HMeIoT 6apuoHHoe yuchao 0.

[Tono6HbiM 06pa3oM NPOTOM M HEHTpOIN NMOJYYH-
1M OGapHOHHOE 4YHCJO0 +1, TOrAa KaK aHTHIIPOTOH M
ANTHHeRTPOH nmoaydymnu Gapuonnoe unciao —1. Bcee
HeThIpe YacTHibl MMEIOT JlenmToHHoe uucio 0.

PaccMotpuM emie pa3 B3auMoAaeicTBHE YacTHI C
VIICTOM 3JIEKTPOHHIO-aHTHU31EKTPOHHON aHHUIMASNHHA
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(nnu, eciu nepesepHyTh BhipaxkeHmne, ¢opMHpOBa-
YA 3/71€KTPOIIO-aHTH3/IEKTPOHIIBIX Map):

3/IeKTPOH + aHTH3/JeKTpOH = ¢otoH + dorom.

B seBoi HacTH BbIpaKeHHs1 MBI pHlapJsieM Jen-
TolHOE YHCA0 +1 (3/IEKTPOH) K JIEITTONHOMY YHCY
-1 (aHTH3JIeKTPON), B MTOre Nojy4as JIENTOHHOE
yucno, pasHoe (. CaenoBarenpbHo, ABa HOTOHA TaK-
e B HTore NOJIXHBI MMeTb JIENITOHHOE YNCJIO, paB-
Hoe (), 4ToOBbl KoHNenuus JEeNTOHHbIX YHCeJ] OCTaBa-
Jach BepHOWH. EamncrBeHHbI# BapHaHT, B KOTOPOM
¢dOoTOHBI B CYMME MOTYT HMETH JIENTOHHOE HHCJO,
paBHoe (0, Tako¥i, rae Kaxabiit GOTOH M3IAYANBHO
nMeetr nenrouuoe yuciuo 0.

Brl MoXeTe cIpoCHTDb, a lie MOXeT JIM CYIIeCTBO-
BaTh aHTH(OTOH, TOIAA 3NEKTPONIO-AHTH3/IE€KTPOH-
Hasi aHHWTHAALHS MOXET IPHUBECTH K BO3HHKHOBe-
HHIO (OTOHA N AaHTH(OTOHA C JACNTOHHBIMH YRC/JIAMH
+1 u —1 coormercreenno? Bean (+1) + (—1) Takxe
paBHserca Q.

Ortsevaio BaM: Her! Hn npu oanom nHaGaonas-
nieMcs B3aMMoAe#cTBHH YacTnl (PHU3HKaM He NpHUXo-
AWNOCh TEOPEeTHYEeCKN AONMycKaThb CyIlIeCTBOBaHHE
anTudoToHa, yto6nl cBecTn 6anauc. Ha camom nene
r'UNOTEeTHYECKOEe CyLleCTBOBaHHe aHTA(OTOHOB IpH-
BeJao 6bl K Yy10BHIIHBIM ocnoxXnennaM. Hanpnmep,
MpUH onpenejleHHHX YCJIOBHAX 3JeKTpONHO-aHTH-
3/IeKTPOHHAs aHHUTHASAIMS MOIJIa NPHUBECTH K BO3-
HUKIIOBEHNIO oAHoro ¢oTona JHG60 Tpex ¢oroHos. B
JI060M U3 3THX CJydaeB HeJib3st ObL10 Obl MTOJYYHTD
B Hrore nenronnoe ynciao O, ecanm 6bl cyliecrsoBa-
an doToHb! ¥ aHTAGOTOHBI C JIENITOHHBIMA YAC/JIAMN
+1 n —1. Oaun HoTOH U3 Tpex 06sA3aTe/NbHO AOMXKel
6b11 661 MMeTDh JenTOHMOoe yncao +1 uam —1, HO HA
B koeM cinydae He 0.
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Hraxk, Gn3snku npumnu X 3akAi0YelHn0, YTO He
cyuniecTByeT aHTHGOTOHOB, OCOOKIX H OTAENBHBIX OT
thoToHOB. POTOH caM CAYXKHT CBOEH IPOTHBONONOX-
HOCTBIO M HMeeT JientonHoe yucao 0. B rakoM cayuae
NPH aHHHI'WISILMHK GaJIaHC cXoauTes Haeanbiio. Obiee
JIETITOHHOE YHCJ/I0O CYMMBI 3JIeKTpOHa H aHTHOJIEKTPO-
i1a papHsiercd 0, a ofuiee AenTouHOE YNCA0 JIOOOro Ko-
JyvyecTBa BO3HHKaoNMX ¢oTOHOB TaKxxe paBHO (.

K TakoMy e JOBOAY MOXKIIO MPHUGErHyTb M B CJIy-
yae ¢ NPOTOHHO-aHTHIIPOTOIHON aHHNTHISIUHEN:

NPoTOH + aHTHNPOTOH = GOTOH + (POTOH.

O6mee 6apuoHHOe YHc0 cyMMbt nporona (+1) n
agTHnporoHa (—1), pasymeercs, pasHo (; o6mee Ga-
PHOHHO€ YHCJIO0 JIOG0T0 KOJIMYECTBa BOSHUKUIHX (OTO-
110B TaKXXe AOJIXKHO 6biTh paBuo 0. CaenoBatesblio,
¢oToH nO/IKEH NMeTb OapuonHoe yncio 0.

Jlerrrounbie yMcia 1 6apHOHHBIE YMC/1a COXPAHAIOT-
cs1 BO BceX HaGoAaeMbIX B3aMMOACHCTBIAX YaCTHI,
TaK YTO (PHU3NKHA F'OBOPAT O ¢3aKolie COXpaHEeHUs Jiel-
TOIIHOT'O YMCJIa» U <¢3aKOHE COXpaHEHAsA 6apHOHIIOro
YUCJIA».

ITH 3aKOHbI OGBACHSAIOT, NI0YEMY 3JIeKTPOll H Mpo-
TOll HE NPeTepneBaOT B3a¥MHYI0 aHHHTUAAIMIO; Ka-
KHM 06pa3oM CYIIeCTBOBaiHe MaTepHU B NPHHIHIIE
CTAHOBUTCHA BO3MOXHBIM. JJIEKTPOH M IIPOTOH B CyM-
Me MMeIOT JIENTOHHOoe Yucao +1 u 6apuoHHOE YHCJIOo
+1. BosHukaromme pOTOHBI MOTYT UMETH TOJBLKO OG-
Liee JIeITTOHHOe YncJjo, pasiioe (0, u o6iee 6apuoiinoe
yucJio, pasHoe 0. Ilo aroil npuuniie nukaxok peakunu
ie Ha6JIoAaeTcH.

doTton — He eANHCTBEHHAs YacTHLa, KoTopas He
SIBASIETCA HM JIENTOHOM, HM GapnoHoM. EcTpb YacTu-
i1bI Qonlee MacCHBHBIE, YeM JNENTOHbI, U MEeHee Mac-
cuBHble, YeM 6apHOHBI, NIO3TOMY OHH Ha3bIBAlOTCSA
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Me30IaMH;, OT TIpevyecKoro cJaosa, O3Havyalomero
scpeanuit». [IpumepoM TakKMX YacTHN sABJAsAETCA
NMUOII MJM [TH-Me30H, HeCcYWHUi#l I0J0XHTeNbRbIA
yaeJablibli 3JIeKTpHYECKHH 3apsil, H aHTHITHOH, Hecy-
IMHA oTpHLaTe/AbIDbIA YAenpHBIH 3ekTpUYecKnit sa-
pPAA, HO B OCTaJIbHOM HAEHTHYHBIA NHORHY.

Kak nvoH, Tak 1 aHTUITHOH MMEIOT JIENTOHHOE YHC-
J0 O u 6apuonnoe yucao 0. Huxakoit 3akon coxpane-
HUs He OrOBApHMBAET NMHOHBI HAM ME3OHBI B IEJIOM.
[Inonnl, nono6no poToHaM, MOXKHO CBOGOAHO YHHYTO-
XaTb ¥ co3naBaTth. (KoneyHo, Henb3s co3aarp MM
YHHYTOXHUTD 31IEPTHI0, IPEACTaBJIECHHYIO (POTOHAMH H
ITHOHAMH, MOCKOJ/IbKY 3aKOH COXpaHEHHsSt SHEPIuH Mo-
NPEeXHEMY OCTaeTCsl CaMhiM (PyHAAMEHTAIbHEBIM 3aK0-
HOM (PM3HMKH, HO B JRHHOM 9CC€ Mbl PaCCMaTpUBaEeM
YaCTHUbE KaK YACTHIN, 2 HE TOPIUH SHEPrHH. )

B Tabmune 2 s nepeynciaso pasiiHyHbe YacCTHUL!
110 Mepe BO3paCTAHHA MAcChl, YKA3bIBasA UX 3JIEKTPH-
YecKHit 3apsaa, JeNnTOHHOE YHCJIO ¥ 6apHOHHOE YNCIO.

Tabauya 2
XAPAKTEPHUCTHKH YACTHUIL

Jieutonnoe | bBapuoxHoe
YacTnoa 3apan
THCHAO YHCJI0
DoTtoH 0 0 0
Heitrpuso 0 +1 0
AHdTHileiiTpAHO 0 -1 0
IAEKTPOH ~1 +1 0
AHTH3JIEKTPOH + -1 0
IInon +1 0 0
AMTHOHOH -1 0 0
ItpotoHn +1 0 +1
AHTRIpOTOH -1 0 -1
Heiditpon 0 0 +1
AHTHHeHTpPOH 0 0 -1
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O6parvre BHHMaHRE, B Talbjule 2 HET ABYX OfH-
[IAKOBBIX coderafgMii. I1lo3TOMY MOXHO 3aMEeHHTDb Ha-
3BaHMe KaXxAo# 4acTHNH 3KBMBaJIEHTHHIM cCoYera-
11HeM 3BadeHnii. /{18 NpocTOTH, NOCKOJAbBKY B Ka-
YecTBe MOJOXKTENBHOro HAH OTPHOATEABHOTO YHC-
Jla Bceraa MCHoJb3yercs eAMHHIIA, MOXHO OmycC-
THUTh €AHHHNY M OCTAaBUTHh TOABKO 3HAKH IIIOC H
MHHYC.

Bot aT0 3TO paer nam.

Fabruwa 3

COYETAHNSA 3HAYEHMH

QoTton (000)
Heitrpuno (0+0)
Antneftrpimo (0-0)
dnexTpon (-+0)
ARTHIIEXTPOH (+-0)
uon (+00)
AHRTHIHOH (-00)
IIporon (+0+)
AHTROPOTOH (-0-)
HeifTpon 00+)

Axruneltpon (00-)

Yacreunl, nepeyrciiennsbie B Tabuunax 2 u 3, e
HCYEPIOHBAIOT CIMCOK CyDIeCTBYIOMMX Yacrun. Ectb
MIIO)X€CTBO APYTHX YacTHI, H GOABHIKHHCTBO M3 HUX
06/1aKal0T TeM HJAX HHBIM COYE€TaHMEM 3HaveHUii,
yKka3amHbeIM B Tabaupe 3. Hanpumep, cymecrByer
MIOOH HJIH MIO-Me30H, COYeTaHHe 3HayeHHHE y KOTO-
pOro Takoe xe, xkax y aaexrpona (—+0), # anramo-
O, COYeTanHe 3HaYeHH# Yy KOTOPOro Takoe Xe, KakK
y antusjaextpora (+-0). OaHaKo MIOOH H aHTHMIO-
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OH OTJIMYAIOTCS OT SJEeKTpPOHa M aNTHUSJEKTPOHA IO
macce'.

Kpome Toro, cymecrsyer HeHTpanbHBIA [TMOH, KO-
TOPbIA, MOAO6HO (POTOHY, 001aAaeT coueTallueM 3Ha-
yenuii (000). HeitiTpanbHeif NHOH OTAHYaeTcH OT
¢doTOHA MO Macce H XapaKTepPHCTHKe, Ha3biBaeMOH
CITHHOM.

EcTth eule naM6aa-yactuia, Kotopasi, Mogo6Ho
HEATPOHY, 06najaeT coyeTanHeM 3HayeHud (00+),
HO OTJIHYAEeTCA OT HEHTPOHA II0 Macce U XapaKTepH-
CTHKaM, Ha3blBaeMbIM CTPAHIIOCTHIO H H30OTONHYe-
CKHM CITHIIOM.

HexoTophle H3 RONMOJHHTEJAbHBIX KayecTB cOXpa-
nsotcs (B 4YaCTHOCTH, CIIHH H CTPAHHOCTB); €CJIH 3TH
H ApyrHe XapakTepPHCTHKH BHECTH B Ta6auuy 2, To
MOXXHO COCTaBHTb 60Jee noapoOHbIe CoyeTaHHs 3l1a-
yeHHH, MO KOTOPHIM BCe YACTHLBI 6yAYT OTAHYATHCA
APyr OT Apyra.

EnuHCTBEeNIBIM HCKJIOYelIHeM K3 3TOro npasHJja
SABJSETCS CTPaHHBIA NpHMep MIOOH-HEATPHIIO H
MIool-anTHHe#dTpHIIo. VX coyeranns anaveuni (0 +
+ 0) u (0 ~ 0), cooTBETCTBEHHO, KaK y OObIYHbIX Hel-
TPHIO H anuTHeATpHNO. TaKKe ITH ABa THMNA HEHT-
PHIIO HE OTAHYAIOTCS APYT OT APYTa HHKAaKHMH Mpo-
YUMH CBOHCTBAaMM: Maccoii, CIIMHOM, CTPaHHOCTHIO
HJH YeM-aH60 apyruM. XoTs 3TH ABa THIIa HeATpHU-
110 BeAyT ce6s KakK COBEepIIeHHO pa3Hble YacTHI(HI,
noka IIHKOMY He H3BECTHO, KakHe (pH3HYeCKHe CBOM-
CTB2 A€NalOT HX CTO/Nb HECXOXXHMH.

¢ MIOOHB H aHTHMIOOHK Tak)e ABJAAIOTCA JenrtoHaMH. Ilo
CYIIeCTBY, 3aKOH COXPaHCHHSA JIENTOHHOTO YHCAa MOXHO pa3fe-
JHTb Ha ABE YACTA: 3aKOH COXPaHEHHA 9HCJa ceMeHCTBa 3JI€KT-
POHOB H 38KOH COXPaHEHHMN vHCAa ceMelicTBa MiIoOHOB. Obe 4a-
CTH AEpPXaTCA OTAEeNbHO, 6Jarogaps 0O6EHM 3aKOH COXPaHEHHA
NENTOHHOro Yuc/ja HMeeT cuiay. OAHaKO 3TO yTO4HEHHe B AaH-
HBIf MOMEHT Hac He Kacaerca. ([Tpumes. aem.)
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B manHoO# riaBe s OrpaHHYHMBAIOCH JHIIb TEMH
JaCTHIAMH, KOTOpbie yOMANYThI B Tabaunax 2 4 3,
/U1 NHX AOCTATOYHO COYETallHii M3 Tpex Moxa3are-
deit. Kaxkaas U3 OAMHHAANATH YAacTHIL HMeeT CBOE
yilMKaJIbHOE COYeTaHHe 3HavyeHHH, KoTopoe MOXIO
HOACTAaBHTb BMECTO Ha3BaHHS YaCTHHBI, OMUCLHIBASA ee
n3auMoAedcTBUA ¢ ApyrMMH. [IpeumyitectBo 3TOrO
cniocofa COCTOMT B TOM, YTO C NEpPBOro B3riAsAa
MOXI10 CKa3aTh, COOJII0AAeTCA JIK 3aKOH COXpaHeHHs
1/1eKTPHYECKOro 3apAAa, JelITOHHOro Yucaa u 6apu-
OHIIOTO YHMCJa HIH He cobawpgaerca. ( lomxen mpe-
AynpeanTbh Moero 6JaroCKJOHHOro 4YMTarens, 4To
sannbiit cmocob, 1ackoNbKO Mile H3BECTHO, H3o0pea
i caM, H OH He MOAb3yeTCs NMPH3HaHHeM B cpele
OPTOJOKCAJbHBIX yYeHhIX. TeM He Meliee A [103BOJIO
cc6e UM BOCTIOJNB30BaTbCS . )

Hanpumep, npoiecc aJeKTPOIIHO-aHTH3NEKTPOH-
toii annurunauuy (i ¢opMupoBaHus nap) Mbl MO-
KCM 3aIMHCaTh CJAeAYIONHM 06pa3oM:

(—+0) + (+—0) = (000) + (000).

ApudMeTHYECKH YHCJIO BOSHHKIIHX (POTOHOB He
iMeeT 3HaveHMs. Mx Ko/JMyecTBO MOXET BapbHpoO-
BATbCA B 3aBHCHMOCTH OT M3MEHEHHS YCAOBUHA, HO
Tak UAH HHave K (000) npu6aBisercs Kakoe Yroa-
1o yucao (000). ina yno6Gcrpa 6yfeM 3anuchiBaTh
T0.1bK0 ORUH ¢oTon. TakuM o6pa3omM, BbipakeHHe
ItpoOpeTaeT BHA:

(—+0) + (+-0) = (000).

CknaabpiBast 3HavyellHA COYETaHH, HYXHO MO-
MituTb, yro (+) H (=) 3aMensior +1 ¥ ~1; ecsu cKJaa-
JIIBaTh HX B COOTBETCTBMH C 3THM YIIPOILEHHUEM, TO,
Kax rokasaHo B puMepe, BHIXoAHT: (+) + (=) = 0.
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B TakoM ciy4yae 3HaYeHHA COYETaHHMH 3/IeKTpOHA
M NO3UTPOHA CKJIAJBIBAIOTCA CAEAYIOIIMM 00pa3oM:

(~=+0)
+ (+-0)

(000).

Mockoapky 310 (hakTHHYeCKH o3Hayaer €000) =
= (000) (yTO, pasyMeercs, HCTHHHO), TO B S1eKTPOH-
HO-aHTHSJIEKTPOHHBIX B3auMoAeH#CTBUAX HaOMOAAIOT-
CA pasJHYHble 3aKOHbI cOXpaHeHHsA. MoXXHO npofe-
MOHCTPHPOBATb TO € cCaMoOe€ AAA Jio6oro nmpoiecca
AHAHTHASAOUHN HIAH HOPMHPOBARHSA Map.

C apyro# croponbl, B3aRMOAEHCTBHE NPOTOHA H
9/MIEKTPOHA ONHCHIBaeTCA BbipakenneM (+0+) + (—+0).
B cymme 3T0 aacr ue (000), xax Tpe6yercs o1 aHHH-
runsnud, a (0++), a Takoro coyeranms, Kaxk HaM H3-
BECTHO, He cyiiecTByer. UTor: NpoToHHO-31EKTPOHHOMH
AaHHHTCHAAIHH He mporcxoauT. [lexapT mMor 6bl cka-
3ath: «(+0+) + (—+0) ne pasno (000); crenoBaTenn-
HO, A CYIDECTBYIO».

Ozanaxo cymecTByIOT HEKOTOpPbie B3aHMOAEHCTBUA
YacTHII, KOTOpbIe He ABNATCA anRATHAsnnel. Basarp
XOTs1 6bl CaMOe H3BECTHOE H3 HHX — CIIORTaHHBIH pac-
nmag HeXrpoHa. B 1950 roxy yuenble OTKpPBIJIH, 9TO
H30JMPOBaHHBIN HeATPOH pacmajaerca Ha MPOTOH H
3neKTpoH. Ecnu 661 3THM fen1o HCUepITHBaIOCh, TO Mbl
umenu 6o caeayomee: (00+) — (+0+) + (-+0). Ho
TaK He CXOAATCS KOHUbI C KOHHAMH, R60 eCIM C/I0KHTD
(+0+) u (—+0), To B pe3aynnrare noaydaercs (0++)
BmecTo (00+), KoTopoe 6b110 Y Nac BHayalle.

YT06b1 H36ABHTHCA OT 3ITOro HeHyxHoro (+) B
cepeAMHe, Heo6XOAHMO NMPHGABHTHh coyeTarde (0 -
~ 0), xoTopoe, KaK BHOAHO H3 TaGAHUBI 3, COOTBET- |
cTByeT aHTHHeATpHHO. (DT0 HeOGXOZHMOE ydacTHE ]
aHTMHEATPHHO HJH, B APYrHX Clayvyadx, HeHTpHHO
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s COGMIOAEHHs] Pa3IMYABX 3aKOHOB COXPaHEHUS
3aCTaBHJI0 (PH3IUKOB NPEANOJOXKETb CYIeCTBOBAHHE
HEUTPHHO H AHTHHEHATPHHO 3aAOJAT0 AO TOro, Kak
O11H GbIAH OTKPBITH. )

[lanee, Bo BpeMs pacnaia HeATpOHa BhICBOOOX-
NAeTCA 3Heprus, YTo O3HavaeT BO3HHKIIOBeHHe (o-
Tona HAH ¢oronoB. OcTaHOBMMCS Ha oAHoM ¢oTO-
e M CKaXeM, YTO HeHTpPOH pacnafnaercs, ofpasys
[IPOTOH, SNAEKTPOH, aHTHHeWTPHHO ¥ POTOH, H npea-
(TaBUM YTBEpXAE€HHe B CJleyI0lieM BHAE:

(00+) 2 (+0+) + (—+0) + (0-0) + (000).

Ecnu cnoxurs Bce coderanusa 3HaYeHHH ¢ npaBoi
CTOPOIIBI, TO MOJYYHTCH:

(+0+)
(-+0)
(0-0)
+ (000)
(00+).

Taxkum obpasoM, B HTOre y Hac BBIXOAHT, 4TO
(00+) = (00+), TO ecTb 3aKOHUbI COXPAIIEHUA TOA-
TBEpPXXAEHbI.

Takke pasnnynbie YaCTHUBI YAEPXHBAIOTCA BMe-
¢Te BHYTPH aTOMHOTO siApa, NOTOMY 4TO ITHOHBI B3a-
HMORENRCTBYIOT ¢ IPOTOHaAMH H HeHTPOHaMHM sjpa.
)TO MOXIIO NPEeACTaBHTb B BHAE BBIPAXKECHUA:

(00+) + (+00) 2 (+0+).

B rakolt ¢popMe MBI 'OBOPHM, YTO HEHTPOH IMIOC
11Ol PABHBI MIPOTOHY; TaK KaK B HTOTe MBI MOJXyYa-
cm (+#0+) = (+0+), TO 3aKOHBI COXpaHEHHS CHOBa
HOATBEPXAAIOTCA.

K yeMy ke 370 Hac npuBoaHT? Moil oren neii-
¢TBOBaJ Tak, 6yaro cyab6a BceneHHoi 3aBucesna ot
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TOro, COMAerca AU y Hero AeGeTr ¢ KPeAUTOM HIH
HeT; TaK ke BeAyT ceb6a H PU3HKH. 3aKOHBI COXpa-
nelus OANHM CKaYykoM BBIBOAAT Hac M3 Mupa 6ec-
KOl1e4Y110 MaJoro B MHp 6ecKkoHe4yHo 60apmoro, 6o
TEOPHUH O CTPYKTYype, NPOHCXOXAEHHH H cyablbe
BcesneHHON OoTYyacTH 3aBHCAT OT TOTO, KaK CKAaAbl-
BAIOTCS MaJieHbKHE MJAIOCHl M MHHYCbl, 0 KOTOPHIX
Mbl TOBOPMJIH B 3TOH riaaBe. Kak MMeHHO OHHM 3a-
BHCAT, Mbl yY3HaeM jJaJblie.

Taasa 2
B3PhIiB HJIH HE B3PhIiB, BOT B YEM BOIIPOC

Bce y4yeHble OT/JIHYHO MPOBOAAT BpeMaA', HO yX
KTO pa3BJiekaeTcs BceW AymoH, Tak 3To, NO-MoeMy,
Te, KTO 3aliHMaeTcst kocMoroHnelf. (CnoBo <«KocMo-
rOHUA» IPOHCXOAHUT OT IpeyeCcKHX CJIOB, O3Ha4al-
IIHX <«pokZeHue BceneHnoly; KOCMOTOHHCTBI H3yya-
IOT NPONCXOX/EHHE H pa3BHTHe Bcesennoii.)

Poxnenne BceneHHol npoucxoaunno 6e3 ceune-
TeJei, NOITOMYy MBI He PacIiOiaraeM I[MOKa3aHHSIMH
oveBUaANeB. KOCMOTOHHCTHI CTPOST CBOM YMO3aKJO-
YeHUs] Ha OCHOBE HEKOTOPBHIX BeCbMa TOHKHX Habo-
Renuii, cAenallHbpIX Ha npejejie BO3MOXHOCTel cO-
BPEMEHHON annapatypsl. JTO RaeT HM OrPOMHOE
noje AJs NMPHJOXKeEIIHA CBOEro BOOOpakeHHS H He-
orpalig4eiinyio o61acTb — Bce IIPOCTPaHCTBO H Bpe-
MSA — [Ji1 IpHMEHEHHs] TBOPYECKHX CIIOCOOHOCTEI.
Kro TyT MOXeT ycroATh?

Hu oaun actpoHoM M Aaxke He acrpoHoM. He
YCTOAN H A.

' 5 xouy cka3atb, 3a pabotoit. YeM OHH 32aHHMAIOTCA B CBO-
6onrioe Bpems, MEHA He KacacTCA; MHE H B FONOBY HC NPRINJIO
6bi nHTepecoBaTbeA. (Tpumey. aem.)
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M ecnam 8 Memxaja, TO JNHHIb [IOTOMY, YTO AAR
pa3paGOTKH XopouleH TeopHH npoucxoxjaeaus Bce-
JeHHOM, xopowel, a He Kaxoi-nubyan, Tpebyerca
naMHoro 6ojiee ray60oKoe 3HaHHe MaTeMaTHKH H Te-
opernyeckoll PH3INKH, YeM TO, KOTOPHIM 06J1aaal0 1.
Ho coMHeHHA 11e OCTaHABJMBAOT MeHA. Y MeHs eCTb
co6CcTBeHHOE MHEHHe MO AaHHOMY BOINPOCY, H €CJIH
Obl s1 CIMIIKOM ZOATO CTapaJicsl yAep>KUBaTh ero, To
OT BO3POCIIEro BHYTPHYEpPETHOro AaBjieHHS MOTJIH
Obl MOCTPaJaTb MbICJHUTEAbBHBIE [IEHTPHI MOEr0o roJI0B-
nnoro Mo3ra. YITak, npesxxae 4eM BepHYTbCA K BONPO-
caM npeAbIAyile# raaBbl, Moexanu!

CywmectByer psa Moaeneil BcenenHol, xoTopbie
B caMblX OOIIHX YepTax OIMMCHIBAIOT npolecc obpa-
30BaHRA BcesteHHON B TOM BHAE, B KAKOM Mbl 3HaeM
ee ceilyac, ¥ KOTOpble MpPEACKA3bIBAIOT €€ BO3MOX-
Hble u3MeHellHa (HJIH HX OTCYTCTBHEe) MO Mepe Ha-
lero ABH)XeHUS BrepeR, B OyAayumee.

JIio6as Mozenb ROMKHA YYHTBIBATh OAIIO oflllee
nabaonenve. CaMble yRaneHHble BHAUMbBbIe 0ObEK-
Thl — TaJlJaKTHKH, HaXOoAsO{Hecs 3a NpeResaMH Ha-
lero 3Be3/IHOTO CKOIMAEHHSA, NMOKa3blBalOT KpacHoe
cMeleHHe. HBIMA CIOBaMH, XapaKTepa3yoniHe HX
JTUHHH CIIEKTpa CMelleHbl B CTOPOHY ero KpacHOi
YACTH.

O6bI4HO KpacHoe cMenieHHe OODBACHAIOT TeM, YTO
raJJakTHKH YAQJSIIOTCS OT Hac. Y nansionmiicst oObeKxT,
KaK M3BECTHO, IOKA3bIBaeT KpPacHOe CMellleHHe B HCXO-
NSILIEM OT Hero CBETe; ¥ YeM 60Jibile CKOpOCTb yAaJsie-
145, TeM 60JIblLiIe CTeneHb KPaCHOTO CMellleHH .

Jleno B TOM, YTO 4eM Aajibille rajaktuka (cyas no
ee APKOCTH, a TaK)Ke HCXOAA M3 HEKOTOpPhIX APYrHX
coo6paxenuii), TeM 6OJibille KpacHOE CMelieHHe, a
HMEHHO STOr0O CNeAyeTr OXHAATh, ecam BcenenHHas
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pacuippsercs. JtoT ofpa3 pacmMpsoileiica Becenen-
HOH OoyeHb yzolen, MOCKOABKY YAOBAETBOPAET BCEM
ypaBlieHHAM, PacCYHTaHHBIM AJMKGepToM IJinmiTeii-
11IOM B ero of1ei TeOpHH OTHOCHTeAbKOCTH. Heneno
npeAnonarats, YTo JitHmTeiin paapaboran CBOIO Te-
OpHIO ¢ TeM, YTOOBI NOACTPOUTD €e NOA pacliupeHHe
BceneHHOHN, MOCKOABKY OH NPEAJIOKHN TEOPHIO B
1916 roay, a peaynabrarel HabGiloneHHit, KoTOpbie
3aCTaBHJIA Y4YeHBIX CaeJaTh BbIBOJ O PaCIIHPEHHH
BceneHHOH, MOABHAKCH TOAbKO B 1920-x roaax.

CnenosartenbHo, J10b6ad Moaeab BecesneHHOH no1Xx-
Ha YYUTHIBaTh PaCHIHPEHHE H {10 BO3MOXHOCTH 00bsC-
HATb ero ¢ TOYKH 3peHust pusnku. Ecan moaesp Bee-
JIeH1I0# noApa3yMeBaer liepacmupsiomyocs Beesen-
HYIO, TOTAA AJS KPaCHOTO CMEINEHHA HYXHO HalTH
aJibTepHaTHBHOE YéeauTenbHoe OObACHEHHE.

B nenom monenun BceneHnodl M0omHO pa3feNUTh
f1a iBe TPyNNH: 1) TEOpAH HeNmpephBHOro TBOPEHHUS;
2) Teopuy Goapmoro BapniBa. as yao6cTBa 6ynemM
1a3biBaTh HX aOO6peBHATyYpaMH NO MepBHIM OyKBaM
caoB: HT u BB.

Cornacuno reopusim HT, TBopense Mupa IIpoOHCXO-
AUT HA NTPOTSKEHUH BCEro BpeMEHH aTOM 33 aTOMOM,
HO TAKHMM MEAJIEHHbIMH TEMIIAMM, YTO HH OQHH HH-
CTPYMEHT B apCeHajle cOBpeMeHROH HayKH Noka He
CIIOCO6GeH 3TO OmpeAeauTb. TeM He MeHee, Yepe3 He-
CKOJIBKO MHJJJIMAPOOB NET B pe3yJbTaTe 3TOI0 HETO-
POIJIKBOTO TBOPEHMS KOJKHYECTBO BeniecTBa BO Bce-
JIeIIHOH YZBOMUTCA.

Onnaxo Bcenennas paciuupsiercs, H 3a Te Xe
MHUJJIKAPAbI JIeT TaJJAKTAKH YCIeloT pa3odTHCh APYT
OT Apyra BABO€ Aajbme. Dojbluias yacTh HOBOToO
BelecTBa 6yaeT COBepIIeHHO NPOH3BONBHO (POPMH-
pPOBaThCSA Ha MPOCTOpPaX MeXraJaKTH4YecKoro Ipo-
cTpanictBa. OHO 6yAeT CKAlJMBaThCA B HOBble rajak-
TAKH, H [O3TOMY pPacCTOSTHHE MEXZAY COCeAHHMH
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raJlJakTHKaMH B KOHEYHOM HTOore ne H3MeHUTCs. Kpo-
ME TOT0, Mbl HE 3aMETHM, 4YTO rajlakTHK CTajlo BABOE
Gonabile, MOTOMY YTO B npolecce pacmupeHus Bce-
JIEeHHOH caMble [faJibHHe TaJlaKTHKH YHeCyTCs Tak
Najlexo, 4TO HX KpacHOe cMellleHHe CTaHeT o4veHb
6OJBIIUM, H JIHHIb MAJiast TOJIMKA CBETa OT 3THX ra-
JJAKTAK ROCTHIHEeT HAac HJHM He ROCTUTHeT BOBCE.

Hrak, coraacto moaenun HT, ranakruaku Henpe-
PLIBHO YAAJSIOTCA, BBIXOAS 3a Ipelesbl AeAcTBus
npubopoB, H OAHOBPEMEHHO MPOAOJIXKAETCS TMOCTO-
anHoe of6pa3oBallHe HOBBIX TraJakKTHK, TaK 4YTO B
UTOore KapTHiHa BceneHHoW co BpeMeHEM He MEHseT-
ca. Y Bceneunolt Her HM HCTHHHOTO NMayasja, HHM HC-
THHHOrO KOHHAa. BceneHHas Be4yHa H — B o0leM H
HeJOM — HeM3aMeHHAa. Pa3dyMmeercs, OTAeNbHbie ra-
JJAKTHKH MEHSATCA; B TOM uucje Hama. Ond npo-
AoaXaT oO0pa3oBHIBAThCA M3 MeX3IBE3JHOro Belle-
CTBa B MeXraJlakTUYeCKOM NpOCTPaHCTBe, OyAyT
Pa3BHBATbHCA H 3aT€M YMHpPaTh; HO CHCTEMa OCTaHET-
cs1 HEM3MEHIIOHN,

B Teopusx BB Bce no-apyromy. Bcenennas nme-
eT Ha4aJIO ¥ KOHell; BO BCAKOM CJiyvyae, RaBHbIM-AaB-
110 6bLJIO TaKoe BpeMs, KOTAa OHa PaAWKaJNIbHO OT/H-
yajach OT TenepemHeil Bcenenuolt, H B 6yayuiem
[IACTYNHT TaKoe BpeMsi, KOria oHa CHOBA ITPETEpPITHT
paAMKaJbHbIE H3IMEHEHHS.

B Moznenax BB pacmupenrune Beenennol o6psacus-
€TCS HeNMOCPEACTBEHHO C TOYKU 3IPEHUs (PUIHKH.
Ecnn Bcenennas pacmupsierca tak, 6yaro ee ¢ppar-
MENTH Pa3JIeTAIOTCA NOChe B3pbiBa, 31IaYHT, KOrAa-
TO B Heill KeCTBHTEABHO NMPOH3OMEN B3PHIB.

Korpa-to naBHBIM-1aBHO Bce BelllecTBO Bcenen-
10 6BLAO CXKaTo B HEBEPOATHO CKOHLIEHTPHpOBall-
116l CTYCTOK. JTO «KOCMHYecKoe Ailllo» B3opBaJoCh,
f U3 €ro 0CTaTkoB 06pa30BaJIHCh FaJIaKTHKH, KOTO-
pble MOCJE TOTO AAaBIIEr0 YYAOBHILHOIrO B3pbiBa AO
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CHX INOp pa3jieTalTcs APYT OT APYra BOINpEeKH B3a-
HMIIOMY TIPHTSXEHHIO.

Kakas xe xoHuenuust Bepua — HT umu BB?
HenpepbniBlioe TBopeline HAKH 60JbmION B3pbIB?

Bceneniass B ToM BHA€, B KAKOM OHa CyIIeCTBYET
ceifyac, yknaasiBaerca B MOAeJH OGOHX THIIOB, HO
Henb3sA CKa3aTh TO XXe 0 BceneHnoit, paccMaTpHBae-
MON BO BpeMellH.

Cornacuo xoHuemuuu HT, co spemenem Bo Bce-
JICHHOH He MPOHCXOOHMT HHKAKHMX rnob6ajbHbIX nepe-
Meil. CTapble rajJJakTHKH YAaJAsIOTCA, a HOBble o0pa-
3yIOTCA TaKHM 00pa3oM, YTO BellleCTBO pacnpeneid-
€TCS B NPOCTPAHCTBE C OAHOH M TOH Xe NAOTHOCTBIO
Kak ceHyac, Tak H TPMJLIMOH JeT 11a3aj; Tak Oyaer
M Yepe3 TPMJJIHMOH Jjer. DoJjee Toro, HoBble raiax-
TUKH NPOHM3BOJBHO CMEHMIHBAIOTCA CO CTapbiMH; B
J060# KOHKPETHHH MOMEHT BpEMEeHH J1i06asA OTAeb-
HO B3fTas rajakTHKa OKpY>KeHa APYTHMH IajlaKTH-
KaMH, CTOSIIMMH Ha caMbiX Pa3HbIX 3Tanax pa3BH-
THS — OT CaMbIX MOJIOABIX A0 CaMbIX CTapbiX.

B coorBeTcTBHH ¢ koHUeniiHeii BB, co BpeMeneM
Bo Bcenennoii npoHcxoaar raobSaabibie nepeMenbl.
Munnuapabl Jler Ha3ajd BCe rajJJakTHKH OblJIM MOJIO-
Abl ¥ HAXOAUAMCH Ha 6JU3KOM PacCTOSTHHH APYT OT
apyra. Uepes MHJUIHADABI JIET BCE IaJJAKTHKH COCTa-
pATcs ¥ pa3beryrcs Ha 60JbIlMe PacCTOAHUS APYT OT
apyra. Kpome TOro, B n1060# XOHKPeTHBIif MOMEHT
BpeMeHH Ji06asi OTAENBHO B3ATasA rajakTHKa OKpY-
JXeHa APYTrMMH TajJlakTHKaMH OAMHAKOBOro ¢ Hei
BO3pacTa.

IJTO 3HAYHT, UYTO UCTHHHOCTb Mozeneii HT u BB
MOXXHO NPOBEPHTH C MOMOIUHIO MAIIMHBI BpeMellH,
OTIIPaBHBHIKCh B AajieKoe MPOIIJIOe HAH AajieKoe
6ynyumee, 4yToObl B3TJASSHYTh Ha Bcenennyio.

B kxakoM-TO cMbicie 3TO HaM Mo cujaaM. Cser
He MOXET PacnpOCTPaHATbCA CO CKOpOCThIO 6oJiee
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186 282 muan' B cexynay. B seMrHOM MacmTabe 3TO
OYeHb OBICTPO, HO B KOCMHYECKOM — NpAMO-TaKH
Yepenamuit mar. Ceer 60os€e OTAANIEHHBIX TaJaKTHK
AOCTHT'aeT HAC Yepes MHUNIHAPABI J€T. ITO 3HAYMT,
YTO, TJIAAA HA CaMble AaJieKHe raJlJaKTHKH, Mbl BH-
aUM Bcenennyio Takoii, kakoi ona 6bl1a MHAAHAP-
Abl JieT Ha3ad.

3HauHUT, HYKHO JIMIIb ONPEACANTD, NOXO0Xe JH B
o6bmMXx yeprax TO, YTO Mbl BHAHM BAAJH, Ha TO, YTO
Mbl BHAUM paAoM. Ecau noxoxe, TO TeM caMbIM Onpo-
Bepraerca Mofiesb bB; ecan Her, TO onpoBepraercs
moznestb HT. (O6paTnte BHHMaHHe, A TOBOPIO HE <IOJ-
TBEPXKJAETCAY», a JUNIb <onpopepraercss. Onpobep-
xenune monesm BB camo no cebe He ABARETCS HOATBED-
xaeaneM Moaean HT, mockonbKy OHM He HCKJIIOYAIOT
cyiecTBOBaHue Apyrux xoHItenuuii. K o6e moryT oka-
3aThCA OIMMMOGOYHBI. AHAJIOTHYHO, OITPOBEPIXEHHE MOJe-
a1 HT caMo no cebe He siBAsieTCA NOATBEPXKACHHEM
moneau BB. Tem ne Menee, HcKTiOYeHHEe OAHOK M3 HUX
npeacTraBsieT co6olt orpoMublIk mar Bnepen, 160 Ha-
yKa oTBepraer OAHMH H3 HeBEPHLIX NYTEH, 10 KOTOPO-
MY YKe He HY)XHO MITH.)

[IpaBna, TyT ects ogun noasox. OyeHbp TPYAHO
pasrasAeTh YTO-TO HA PACCTOSAHHHM 60Jiee MH/IHAP-
Ja CBeTOBBIX JieT. HeGoabline pasAnYAs MeXAy TeM,
yTO MBI HabaiolaeM TaM H 3xech, HEH36eXHO YCKOJb-
3HYT OT Hallero BHHMaHHA XO0T# ON noToMy, uTO
caMble [laJleKHe rajlakTHKH He JAOCTYNHK noppobHo-
My HCCAeAOBaHHIO. ECAM Kakue-TO pasauyus cyule-
CTBYIOT, OCTAaeTCcsi HaACATbCS, YTO OHH [OCTATOYHO
311aYUTENAbHBI, YTOOLI ACHO MPOABHTBCA HA PAcCTOs-
HHH B HECKOJIBKO MHJ/UJIMAPAOB CBETOBBIX JIET.

ACTpOHOMBI He MOr'JM NOBEPHTb CBOeH yJhaave,
KOrja, HakOHel, 3TO NPOH3OoLIJIO.

'"Muaa= 1609 m.

2 A. Aanmon 33
+3arankn MUKPOKOCMOCa»



B konue 1950-x roaoB HeKOTOpBIE 3BE34bl, KOTO-
pbie KasaJuch TYCKJIBIMU U HHYEM Ite NpuMevaTenb-
HbIMH YJeHaMHu Nlame# FanaxkTHku, BApYT npuobpe-
JIH UPOKYIO, HO NMeyasibHylo H3BECTHOCTb — OKa3a-
JIOCh, 4YTO Oll¥ MCHYCKAIOT pafHOBOJIHbI.

K HacrossmeMy BpeMenu Bo Bcenennoi oTKpmITO
MHOIKECTBO HCTOYHMKOB PaAHOBOJIH, HO TOJIBKO OAHH
M3 HUX npeAcTaBaser co6oit 0ObIYHYI0 3Be3fly. IJTO
eANHCTBEHHOEe MCKJoyeHHe — Hame CosHne, U MBI
PaclO3HAJH €r0 PaaHOBOJIIIOBOE H3Jy4YeHHe JHIIb
MOTOMY, YTO HaXOAMMCS B HENOCPeACTBEHIIOW 6aH-
30cTH OT Hero. Ecam 66t ConHue HaXOAMAOCh TaK XKe
AaneKko, Kak 6JMXXaimas K HaM 3spe3fla, TO ero pa-
AHOM3JIyYeHHe He NoanaBanoch 6bl OOHAPYIKEHHIO.
PaanopoaHbI, AOCTHralomMe Hac H3-3a [PEACAOB
ConneyHoit cucTeMbl, HCXOAAT OT OCTATKOB CBEPXHO-
BbIX 3Be3fl UAM (ecnn MsJydeHHe TPUXOAMT H3-33
npeaenoB Hamei [anakTukm) oT HeoObYyalHBIX Ka-
TacTpod), NOAOOGHBIX B3PbIBY I'aJlaKTHKH.

Ho Tenepb, Kak kasasoch, paAHOH3IyYCHHE HC-
XOARNO OT OObIYHBIX 3Be3] Hamiel anaxkTHKH.

ACTpDOHOMBI HE CNyCKaJH TJa3 C 3THX 3Be3j U
OGHAPYXHJH PSAAOM C HEKOTOPHNMH M3 HHX He6o/b-
He KJOYKH TYMaHHOCTH; XOTSi OHH H Ka3aJHCh
3Be3aMH, HO Aanexo He o6nyHbIMA. KpoMe TyMmaH-
HOCTH, B X CNIEKTPEe NPHUCYTCTBOBAJZH He NOANAIOIIH-
ecs naeHTHPHKAUNH JIUHAH, HE MTOXOXHE Ha JTHHHK
CHEeKTpa U3BeCTHBHIX o6bexToB. Bo3MOXKHO, 3TO Bee-
Takd Obl/lM 3Be3lAbl, HO B BbICIIEH CTeneHH 3KCTpa-
OpAHMHapHbIE.

3ateM B Hayase 1963 roxa 6bin0 3aMEe4E€HO, YTO
HeKOTOpbie HX CIEKTPaJIbHbIC JJHHUH HMEIOT OCOOEHHO-
CTH, XapaKTepHbIE JJist CIEKTPAIbHBX JUHNIE BOAOPO-
Aa, C TeM OTJHYHEM, YTO OHH AOJIKHBI ObITh B y/IBTPa-
¢uoseroBoM cnekTpe. MoxeT 6biTh, THHHH CMECTH-
JIMChb B CTOPOHY KPaCHOIi YacTy BUAMMOTrO AHaINa30HA
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cliekTpa? MHadve roBopsi, Kpacuoe cMellellne B [oJ-
1IOM cMbIcJ1e cJioBa. ECIH AoNyCTUTbh KpacHoe CMelle-
e, TO U APYTHe JUHHH BHITASAAAT 3HakoMbiMH. Ho
CCJIM MBI JOTYCKaeM KpacHOe CMelleHHe U Ipeanoa-
raeM, YTO OHO CBOMCTBEHHO 3Be3fjaM B CHJY OOLLETO
pacuiupenns BcesenHo#t, Toraa BBIXOAUT, YTO OIIH
LHLAXOAATCHA, MATKO rOBOPs, O4eHb JaJICKO. Y YUThiBad,
¢ Kaxou CKOPOCTBIO pacluupenue BeeseHHON YHOCHIO
11X OT HAC, 3TH OODbEKThI ACJJKHBI ObLIN 6b1 HAXOANTH-
cA 1a HEeMBICJHMO IPpOMajlHOM PacCTOSAHHU — O6oJlee
MUJIJIMAPAA CBETOBBIX JIET.

Ecin 3TO Tak, TO HCTOYHHMKH PaJMOHIIYYCHHA HE
MOTYT OBITh 3B€3aMit, OObIMHLIMK MJIM HEOObIUHBIMHY,
160 Ha TaKOM PACCTOSIHUH HEBO3MOXHO PasAHYHTD
00DbeKT pa3MepoM co 3Besny. TauHCTBEHHBbIE 06 bEKTDbI
CTa/IH HA3bIBATBCA KBasH3BesbIMH (TO ecTb ¢3Be3/10-
noJo6HbIMES>) PAAHOMCTOYHKKaMH. Bekope ypoaan-
Bblif TEPMHH <KBasSU3BE3AHbIN PaAHONCTOYHHK» CO-
KpPaTHJH Ao ellle 60Jee YPOAJUBOro 4KBasapas'.

K HactoslleMy BpEeMEHH OTKPHTO 6oJbIle CTa
11 peAnoJaraeMblX KBa3apoB, Y HECKOJIbKHX AECATKOB
H3 HHMX NOAPOOHO U3YYEHBbI CIIeKTPaJibHble JHHHUH.
Bce cmekTphl MOKa3biBAIOT YpesBblyalinoe KpacHoe
cMemenue. Ilo Bceli BHMANMOCTH, HET HH OHOrO KBa-
3apa, KOTOPHHE HaXxOAHJACSA OB O6aMXKe MHAJAMAPAA
CBETOBBIX JIET, 3 HECKOJbKO KBa3apoOB yJaJieHbl OT
ifac, BOSMOXKHO, Ha PacCTOSHHE BOCHbMH MUIJIUAPAOB
cseToBbIX JeT. (310 caMble fajsiekde U3 H3SBECTHBIX
06 beKTOB.)

YToO6bl HMETb TAKYIO APKOCTDb, NPEOI0JEBAIOIYIO
'y AOBHIIHbIE PAaCCTOSHHRZ, KBa3apbl JOJMXHB CBe-
TUTBCA €O cTpamiHo# cuaoi. Cpeaunit xsasap poJ-
)KeH ObITb NPUMEPHO B HECKOJBKO COTEeH pa3 sapue
cpeatel ranakTuky. OaHako Hesb3s CKa3aTh, YTO NO

! Quas(i-stell)ar. ([Tpumex. nep.)
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pa3Mepy CpeaHMil KBasap B HECKOJIbBKO coTell pas
6osbmie cpefiHelt rasakTHkH. Ecam 6n1 oHu O6bliun
CTOJIb BEJIMKH, TO, HECMOTPA HA CBOIO OTAAJIEHHOCTD
OT Hac, UMeJAH Obl BHAUMYIO (pOopMy, a He KasaJHuCh
6bl cBeTAnMMHKCA ToukaMH. Ha caMoM zresne y acTpo-
HOMOB €CTb OCIIOBaHHs I10J1araTh, YTO KBasapsl UMe-
IOT He 6osiee HECKONBKHX CBETOBBIX JleT B AHAMETpe
(cpaBHuTe ¢ Hameif TanakTuxoii, AHamMeTp KoTOpO#H
cocraBasier 100 THICAY CBETOBHIX JIET).

CoBpeMeHHble aCTPOHOMB JIOMAIOT cebe rosoBbI,
NbITasACh MOHATH, YTO 3TO 32 OOBEKT, KOTOPHI# HMe-
€T B INaMeTpe HeCKOJbKO CBETOBBIX JIET, HO CHseT,
CJIOBHO COTHS TaJIaKTRK. [/1é HCTOYHMK ero SHepruH?
Kakum ob6pasom oHa nocrynaer? Kak o6pasyercs
kBasap? Koraa ox noruGaer?

[Toka oTN0XXHUM BCe 3TH 3arafikH B CTOPOHY. UTO
661 HM HaBajJloO CUJABI kBa3apy, AaBaliTe saaymMaeMcs
0 caMOM (aKTe ero CymecTBOBaHHS H O TOM, YTO OH
KapAHHAJAbHO OTJHYAETCA OT BCEro Habi0aaeMoro
CPaBHUTeNbHO OJAM3KO K HaM.

Jonyckas, 4To KBasapnl HaXOASITCA Ha OYelb
60/BbIIOM PACCTOSIHHM OT HAc B MHUJUJIMApAbI CBETO-
BBIX JIET, MbI TeM CaMbIM JOMYCK3a€eM, YTO HX CBET
HAeT K HaM MHAJAHapAb JeT. TakuMm o6pa3oM, KBa-
3apbl oOMTa/In BO BceneHHON, KOTOpas Ha HECKOJb-
KO MHJAHAPAOB JIeT MOJIoXe TenepemHeW. Kpome
TOTO, PAAOM C HaMH KBa3apOB HeT.

CrnepoBaTenbHo, MHJAJAMAPAB JIeT Ha3aA cylle-
cTBoBasia Bcenelnasi, rae KBasapbl BCTPEYaNUCh OT-
HOCHTEJIBHO 4acTO; a celyac Mbl XXuBeM BO Bcesen-
HOM, rae kBasapos HeT. OTciona caexyer AOrmiecKui
BbIBOJ, YTO MEXAY NpOMJAbBIM H HAaCTOSLIMM €CTb
6osabiiloe U sIBHOE Pa3JM4YMe; H KBa3apbl NpeAcTaB-
NAI0T co6oit HepoAroBeyHbie 06BEKTHI, CYIIECTBOBAB-
mue Toabko B Mosonoi Bcenennoit. Heobsisarensno
noaApo6Ho pa3zbuparbca B KBasapaX, YTOObI MMOHSATD,
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4YTO UX cyulecTBOBaliHe OoTMeHsieT Moaeab HT, yrsep-
xJaawomylo, 4t BceneHHas B 1ieJIOM HEe MEHAETCA.

HTak, B HallleM pacnopsixKeHHUH OCTANUCh MOJEJIH
bB, koTophie Taxxxe MOryT okasaTbCsa OMIMOGOYHBIMH,
110 MOTYT M NIOATBEPAMTHCA.

Ho noapoxaurte, He Tak 6bicTpo. Bce ckasanhoe
BEPHO B TOM CJly4ae, €CJIH KBa3aphl ACHCTBUTEABHO
11aXOASTCS HAa PaCCTOAHMH B MUJUIHapa U 60Jee cee-
TOBBIX JIET OT HAC. A MoYeMy Mbl TaK pemHIn? Tonb-
KO M3-3a KPaCHOTO CMelleHHsA? A ec/au Yy KpacHOro
CMENIeHHsl eCTh Apyroe oObsiCHelMe, U KBa3aphbl B
UTOTE OKaXyTCS TeM, YeM NMPeACTABAAIOTCA: TYCKJIbI-
MM 3Be3AaMH, pPacnoJIOKEeHHHIMHU B Hallelt co6cTseil-
110#1 'anakTuke.

Ileno He TOABKO B KpacHOM cMelteHHH. OANH U3
KBa3apoB (KCTaTH roops, HauGojee H3ydeHHHIIt),
ropao BennyaeMui 3C273!, naxoanTca B HampasJie-
1AM ralakTHYeCKOro CKOMNJAEeHHs B CO3BE3AHUH [ eBhl.
IDTO CKONJIEHHe OKpYKeHO 06J1akOM BOAOPOAa; U A1A
cBeTa, HaayyaeMoro 3C273, xapakTepHbI ClIeKTpaJib-~
lible JHHUH, KOTOpPble YKa3bIBAlOT Ha TO, YTO BOAO-
pOA MOTJAONIaeT HEKOTOPYIO 4YaCTh €ro M3Jy4eHHA.
HanpamuBaeTcs npeanosio)keHWe, YTO Ha NYTH K
11aM cBeT oT 3C273 npoxoauT ckBO3b 061aK0, OKpY-
xalonlee CKornJjeHne B cos3se3uMu [leebl, H OH AOJ-
)Kell pacnoJiaraTbcsi 3a 9THM cKonjexHueM. BeprHo?

HM3BecTHO, YTO CKOMIEHHe B co3Be3aAuM [leBbl Haxo-
AUTCA Ha paccTossHMH 40 MHANHOHOB CBETOBMIX JET;
3nauut, 3C273 Ao/KeH HAXOANTHCA emie Aajabmie. A
3C273 — O6anxafimnii U3 U3BECTHbIX HAaM KBa3apoB.

I J1o 273-#% no cuety o6bexT, 3aperuncTpupoBaHHni B Tpe-
TbCM KEMOPHAMCKOM KaTasore MCTOYHUKOB PaAHOM3NYyYeHHA.
(Ilpumen. aem.)
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Bo BcsikoM cayuyae, y HEro HauMeHblIee KpacHoe cMe-
[ere. .

Tem caMbIM HCKJIIOYaeTCs BO3MOXHOCTb TOTIO, YTO
KBa3apbl — 3TO CTpaHHble 3Be3finl Hamel [anaxTH-
k. KBasap 3C273, 6e3yc/0BHO, He SBJsIeTCA TaKOH
3Be30it, a ecJIM OAMH KBa3ap NpEeACTaBaAseT coOoit
GONBbIION, yAaNeHHbIH O0BEKT C OTPOMHON CBETHMO-
CTbIO, C Kako#f cTaTH ApPyrue aHaJOrTH4YHbie 00 bEKTH
OOMXHB ObITh MaJIEHBKUMM, PACIOJIOKEHIIbIMH He-
nojajeKky 3Be3iaMK?

C apyroit cTopoHBI, ecaH KBasapbl HaXoAsATCHA
AaJieKOo, TO Mdckoavko panexo? o ckonseHusA B
cospeaun lesnl 40 MH/LIHOHOB CBETOBBIX JIET, MO~
xeT 6biTh, A0 3C273 Becero S0 MUANIHONOB CBETOBBIX
Aer. Moxer 6bITh, A0 HEKOTOPHIX KBa3apoB He 60JIb-
me 10 MHAAKOIIOB CBETOBBIX JeT.

Ecan paccrosinue A0 xBa3apoOB H3MEpsSeTCA MHJ-
JHOHAMH, a He MHJAJHAPAAMH CBETOBBIX J€T, TOTAA,
4yToObl BHTASAETD TaK APKO, HM He HY>XHO o6aazaTh
CBEPXCBETHMOCTHIO. BO3MOXXHO, OHH He sApue, a TyC-
KJiee CpefHeH rajakTHKH B CTO pa3. OGBEKT B CTO
pa3 TyCRJee raJakTHKH OGbSCHHTH ropasao npoiie,
H acCTPOHOMB! MOTAH Obl B3ROXHYTBH cBoOoaAHee. Kpo-
Me TOI'0, eCJIM KBa3aphl GJM3KO PacnoJoXxeHbl H TYC-
KJIbl, TO OIIH, BEPOATHO, CYHIECTBYIOT H B AaJIbHHX
yroaxax BceneHHOH, HO CAHIIKOM TYCKJbI, YTOODLI
HX pasrasaers. B TakoM cayyae pasyMHO npeanoJo-
KUTh, YTO KBa3apbl NMPEACTABAAIOT cO00# 0ObIYHOE
ABJICHHEe, pacIpoCTpaHeHbl BO Bcek Bcenennoit, Ho
TOABKO GanXxailmme U3 HUX MOAAAIOTCA OOHapyxKe-
Huo. Toraa moayyaerca, yro Bceaennasa npomisoro
He Tak pa3HTeJibHO OTAHvaeTcs OT BceneuHo#t Hacro-
smero, n teopusa HT He onposepraercsi.

Ho ecan xBasapbl pacnoJio)keHbl CpaBHHUTEJNbHO
HeAasneko, iepe HaMH BCTAET HENPEOAOHMAst NpPo-
6nemMa: KaKk OOBACHHUTD rpoMafilioe KpacHOe cMmeme-
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nue? HackoJApko MHE B3BECTHO, Y KpPacHOIO cMelle-
HUSA eCTb TPHU NMPHYEHBI; ABe 060CHOBaNIIbIE H OAHA
coMHuTesbltasg. CHavana paBaiiTe PacCMOTPHM Co-
muutennyo. CynecTByer npeanoaoxeline o TOM,
4YTO C NPOHACHHBIM PACcCTOSIHHEM CBET TepsieT SHep-
THIO M NOCTeNEeHHO AJMHA €ro BOJIHBI YBEJIHYHBAET-
Csl, CMemasicb B Kpacnyio cropoHy. Toraa kpacHoe
CMeNieHUe CTAaHOBHUTCS NPHM3HAKOM TaK HasblBaeMOTo
<ycranoro cseras. CorsacHo sTomy B3rasay, Bce-
JieHHas He 0653aTeNAbHO AOJ/DKHA pacIUpATbCa. UeM
Jajibnie FrajlakTHKa, TeM 6oJibllle «yCTaeT» U Kpacie-
€T CBET, — BOT B YeM NPHYMHA.

HeaocTaTok AaHHOK TEOPHH COCTOMT B TOM, YTO
HHKOMY ellle He YAAJIOCh NPEANOKKTD YoeauTeabHOoe
00bsACHEHHe, KaKUM 06pa3oM NMPOUCXOAMT KpacHoe
CMeIlleHHe YCTaNoro CBeTa. Ec/AH CBET TepsieT sHep-
THIO, OHa AOJKHa NepexoauTb B neuyro apyroe (no
3aKOHY cOXpaHeRHMs 3Hepruu). Bo yro xe? IT1o HM-
KOMY He M3BECTHO.

Moxer 6HITh, MBl NPOCTO elle HE 3HaeM, Kyjaa
MCYEe3aEeT SHEPrHsd; WM JAeJ0 B TOM, 4YTO 3aKOH Co-
XpaHeHHsa SHEepruH AeHCTBHTeJeH HE NpPH JMOOLIX
ycaoBusax. Ho B TakoM ciyyae y Hac AOJKHB OBITh
cnoco6bl UIMEPHTh MaJIYIO YCTaJlOCTh CBETa, UCNyC-
KaeMoro spesfaMu Hamel co6crBeHHON I'anmakTHKH,
a Mbl He MOJXKEM 9TO CREJaTh.

Kopoue rosops, HeT TeoperHyeckoro 060CHOBaHH A
WJIN pe3yJibTaToB HabJai0AeHHi, KOTOpbie CBHAETE/b-
CTBOBaJIH 6bl O KpacHOM CMelleHHM YCTaJIOTO CBETa,
NO3TOMY NPHAETCS OT 3TON I'ENOTEShl OTKA3aThCS.

Taxkum o6pa3oM, y Hac ocTaloTca ABa 060CHOBaH-
HbBIX OObsSICHEHHs KpacHoro cMmemeHumssi. OpHO u3
X YYHUTBIBAET 'PABHTAIMOHHOE MOJE, KOTOpoe, CO-
rjaacHo obuieil TEOPHH OTIIOCUTENBHOCTH JHHMITEMH-
na (noaTsepxkACHHON HAGMIONCHHAMMN), NOTIoUIAET
SHEPruIo0 CBeTa, HCXOAALIEro OT Teja.
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Ho ans Toro, uyto6bl NpHYHHONK KpacHoro cMeiie-
I4s1 KBasapoB 6biNa IpaBUTalHsA, TpefyeTca KOJAOC-
cajbHOE FpaBUTAL{HOHHOE IOJAE€ H, CAEeROBaTEAbHO,
OrpoOMIIbI€ MacCca H IUIOTHOCTb; aCTPOHOMAaM BOBEK He
naitu ux pasraaky. OGbsSCHHTD CYNIECTBOBAHUE OT-
POMIIOTO, CBEpPXIUJIOTHOrO, PaclloOKEeHHOro HeloAa-
JIeKy KBasapa HU4YYTb [le nponle, YyeM OOGbACIHHTD
CyNecTBOBanue OrpoMHOro, OTAaJeHHOro U obaana-
IOIIer0 CBEPXCBETHMOCTBHIO.

Ilo-MoeMy, 6OJIBIIMHCTBO AaCTPOHOMOB OPEANIOYH-
TAOT pemars npobaeMy KOJI0OCCAJIbHOIO pacCTOsIHNA,
a He npobaeMy KOJOCCaJbHON IpaBUTANMU.

3TO BHIHYXXAAeT HAC UCKaTb 00bsicHEHHE KPaCHO-
ro cMeneHus B OGbICTpOM pasberaHuM KOCMHYECKHX
0o6beKTOB; HO €CJH TakK, TO cJeAyeT JH OTHOCHTD
pasberanue sa cyer obmero pacmupenuss BceseH-
HOl? fIBAserca AM 3TO eduncmEeHNOU BOSMOXHON
IpUYHNON pa3beraHus ?

IIpeanono;xuM, 4TO KBasapbl PaCHOJOXKEHBI OT-
HOCHUTEJbHO 6au3k0. He MOXET JIH CKOPOCTbD HX
yAaJjleHUsi, CPaBHUMas CO CKOPOCTBIO CBETa, 00DbsAC-
HATbCA NOCNEACTBUSIMH B3PbiBa B rajJaKTHYe€CKOM
MacmTabe — <«MaabiM B3pbiBoM»? X 6picTpoe pas-
Gerative, lIEMNPAaBUABHO NMOHATOE KaK NMpHU3HaK obuie-
ro pacmupenns BceaenHo#t, MOXKeT BBECTH acTpo-
[IOMOB B 3a6Jiy>K/ellie U 3aCTaBUTb CYHTATh, MTO
06beKT HAXOANTCA B ThICAYY pas Aajbile, YeM Ha
CaMOM JeJie.

Mexay npouuM, B 1966 roay oaun crandopa-
CKHH acTpOHOM CQOOLIUA, YTO IO MeHbIleH Mepe
NATbh KBa3apOB HAXOAKTCA NOAO3PHTENbHO GJIH3IKO K
«CTPAaHHBIM raJIaKTHKaM$ — raJlaKTHKaM, KOTOpble
nepexXxuau Kakylo-To KatacTpody U npuobpesn He-
THIHYHYIO pOpMY.

Ho ecan kBasapbl, BMemlalomtie B ceGst MHAJIH-
OHBI 3B€3]], 06pa3yIOTCA B pesyJbTaTe rajJaKTU4ecKo-
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ro B3pbiBa, HEYXXeJH HEKOTOpble M3 HUX He MOTIH
ObITh OTOPOIIEHN B3PHIBHOM BOJIIIOW B Hawy cmopo-
HYy M npoiTH MuUMO Hac? Heyxxenu HekoTopHie U3
HUX He ROJKHBL NpUOAKXKATbcA K HaM, a He yAa-
natTbhcs oT Hac? Heyxean XOoTs Obl o0un U3 HUX He
JIOJKEeH ABHIraThCsi B HalleM HanpasB/JeHHH?

[TIpu6éanxascp, kBasap nposABisa 6bl 6osbnioe
CMeHeHne CNEeKTPaJIbHbIX JHHHHA K ITPOTHBOIONOX-
11oMy kpaio — ¢uoaetopoMy. Ho He 6b110 o6Hapy-
)KeHO HH OJAHOrO KBa3apa, AJs KOTOporo 6miio Om
XapakTepHO 6Goapmoe <«pHOJSETOBOE CMenIeliHes .
MHorue xBa3apnl GbICTPO YAAAAIOTCHA, HO HH OJAMH
KBa3ap He MPHOJHXXaeTcs.

[anakTHyeckHe B3pbiBbl, OTOpachiBalOmIHE BCe
OCKOJIKH B OAHOM, NPOTHBONMOJOXXHOM HaM, Ha®paB-
JleHHH M HU OAHOrO OCKOJIKA B APYIrOM ~— 3TO CJAMIN-
KOM Aaxe AJsA cosnaieHNs.

Ectp m aApyras BosMOXXHOCTb: KBa3apnl He obpa-
3YIOTCSI B pesy/NbTaTe B3puIBa, HE ABUTralOTCA Ha
CBEPXCKOPOCTAX, HO HEBEPOATHO GbICTPO KOANAICH-
pylor!. Toraa mopepxHocTb 00BEKTA, UCHYCKAIOUIETO
¢BeT B Hally CTopoHy, 6yaer BHIrNAZeTb Kak ABHXKY-
1jasica K LeHTpy o6beKkTa, B NPOTUBOMOJOXKHYIO CTO-
pony or Hac. ViMeHHO Takoe eyJasieHHe» OTBEYAET
31 KpacHOe cMelenne. B TakoM ciy4ae Bce paBHO,
3 KaKOM HampaBJIeHMH IepeMellaloTCA KBasaphl,
MeJJIeHHO OT HAaC UM MEAJICHHO K HaM,; CBepXObiCT-
PbIf KOJLIANC Hen3MeHHO OyAeT BLINJIAAETb KaK yAa-
Jende B NPOCTPaHCTBE M BLI3bIBATh KpacHoe cMe-
lnieHne.

OaHako KoJAJjanc nojApasyMeBaeT ABH)KEHHE Be-
H|eCTBA B CTOPOHY UEHTpa 00bEeKTa, U UEeHTp HEe MO-

! T'paBUTaUMOHHMI KoaJaanc — KatacTpoduuecky GbicTpoe
¢XXaTHe MacCHBHBIX Ten TIOA AEHCTBMEM FPaBHTAMOHHBLIX CHJ.
( [Tpumes, nep.)
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KET HaXOAUTbCHA Ha paccTosAHHM 6onee CBeTOBOTO
roaa B nyvyuem cayyae. Ilpn nabaonaeMbix ckopoc-
TAX yAaneuus (NpHOIMKAIOMHUXCA K CKOPOCTH CBe-
Ta) Tako# Kosaanc npoAoaxancsa Obl He ROJbIIE
HecKOJbKHX MecsueB. CTpaHHO, YTO MBI 3acTad
CTOJIbKO HeOGeCHBIX TeJl B CaMOM pasrape TakKoro
KpaTKOBpeMenHOro nponecca. Mue kaxercsi, 4To 310
TOXKe CAHMKOM MHOTO AJS MPOCTOro COBMAJACHHA.

Tak urTo, no-MoeMy, HaM OCTaercsl TOJIbKO OAHO
O0OBACHEHME KPACHOTO CMEIIECHHs: OrpOMHas yaael-
HOCTb KBa3apoB H ofuiee pactipenue Beeaennoi. U
3TO 3HaYyuT, yto TeopHa HT uesepna.

Caenpopatesibno, HaM ocTajach Teopusa BB —
GONbIIOTO B3pHIBA, KOTOpas TaK)Ke MOXKET OKa3aTb-
c omA6Go4yHOM; HO MOXeT ObIThb, U HeT.

[IpeanonoxuM, yro BceneHHaa AeUCTBHUTeJsbHO
HavaJach €O CryCTKa HEBEPOSATHO MJIOTHOTO BEIIECTBA,
H 3TO KOCMiTyecKoe Sif1i0 B3opBaiioch. B MoMeHT B3pbI-
Ba TaM ObIJI0 y>KacHO Kapko: no pacderam 1965 roaa
NnepBOHaYaNbHAA TeMMeparypa Aocrurana 10 Muann-
apAoOB rpaaycoe no mkane KeabuHa.

Toraa, ecan Hammu npr6opbl MOTYT NMPOHHKHYTh
AOCTaTOYHO AAa/IEKO B KOCMOC, OHH MOTYT NPDOHHKHYTH
M B ITy6b npomaoro, ¥yTo6s! yJA0BUTb cAalble OCTaT-
KH H3AYYeHHs, CONpOBOXAaBIIEro 60AbMIONi BIPHIB.
Ilpn TeMneparype, ykasbiBaeMoO# A/l NEePBHYHOTO
¢aitepboa’, 01O AOMKHO GbITH B KOPOTKOBOJAHOBOM
AHafia30He PEHTTeHOBCKOro U3ny4yeHHsa. OAHako Ha
TaKUX PACCTORHHAX KpacHOe CMEIUEHHE CTOJIb BEJHKO,
YTO CHEKTPaJibHbIC JHHHH H3NYYEHHs BHHAYT faneKo
3a npeaenbl BUANMOTO KPaclioro AUara3oHa H nepeit-

'Daliep6on B ACTPOHOMHH — TEPBAYHMN OrHeHHbIH
map (Hawanbroe coctrosune Bcenenwoft). (ITpunew. nep.)

42



AYT B MEKPOBOJIHOBHIH ANANA30H 3JAEKTPOMArHKTHOIO
criektpa. Usmyvyenne ctaHeT XapaKTepHBIM JJIST 00BbEK-
Ta ¢ TeMnepatypoi Bcero 10 rpaaycos Keabsuna (1o
ecth Ha 10 rpaaycoB Boinie aGCOMIOTHOrO Hy ).

B Hayane 1966 roga 6pia10 o6HapyxeHo (poOHOBOE
MNKPOBOJHOBOE R3Jy4YeHHe, NOXO0XKee Ha npeacka-
3aioe, HO AJHHBI BOJIH ObLIH 3KBHBAJEHTHBHI TeM-
licpatrype Bcero 3 rpaayca no KeapBuHy. 3HA4HT,
ACTPOHOMBI CYMeJId Pa3jHYHTh TO, YTO MOXHO Ha-
4BaTh <«KPHKOM HosopoxxaenHoil Bcenennoii». He-
OXHAAHHO HHU3KasA TeMneparypa, KOTOpOi 3KBHMBa-
JICIITHO MHKPOBOJHOBOE HAJTyYeHH e, 3aCTaBiia acTpo-
[IOMOB HPEANIONAGKHUTD, YTO HCXOAHBY ¢aiepboa 6bla
XoJIoaHee, yeM cuutanoch. MM npraercs koe-4r0 no-
MeHATh B pacyerax, HO 3TO Hac He Kacaercd, NO-
CKOJIbKY He MMeEeT OTHOLIenus K OCHORHOM npob.ie-
Me: B3PHIB HJIH He B3phiB.

Haxozasich Mexay KBa3apaMn M PEJIHKTOBLIM H3-
ny4yeHHeM, 1 o6eMMM pyKaMH roJjiocyio 3a TeOpPHIO
bB. W sT0 MeHsi He pagyeT, HOO C YRCTO IMOIHO-
tiaIbHOK TOYKHK 3peHus Moueab HT (uenpepniBHoro
TBOPEHMSI) MHe IPeCTABISAETCA ropasno 60Jiee YAOB-
JNCTBOPHTEJIbHOMH. :

Ecan Mbl coraamaemcsa ¢ teopueit BB, nepen
HHaMH BCTaeT 3aTpYAHHTeJIbHBA Bompoc. ITo 60Jib-
i10e KOCMAYECcKoe AHL0, OT B3pbiBa KOTOPOro o6pa-
30BaJlach Hallla Bcenennasi, oTKyaa oHO B3sJ0Ch?

MoxHO noxkarp nsevaMH H cka3athb: «OHO Cyilje-
CTBOBAJIO BCEras.

Ho ecam oHO cymecTBOBa/oO BCerga, Oo4YeMy
BAPYI B30pBajoch? Ecim oHO IteJ1yio BeMHOCTb INpO-
Nexxajio B NOJHOM OOKOE, YTO C HHM CTPACAOCH?

Uro x, mopasmbicsiuM. Hexoropsie mozenu bB
OMUCHIBAIOT OAMH B3PHB H IOClexRyoiliee BedHOe
pa3berande. Bce ranakradeckue ckomneHus OyayT
ynanaTbCcs ApPYr OT Apyra, NOKa pa3feisiioiide BX
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PacCTOSHHSA He CTAaHYT TaKMMH I'POMAAHBIMH, 4YTO H3
OXHOTO CKOIlJIenHs Helb3s 6yeT pa3jndHTb ApPYroe.
Koraa Hacrynur ora nopa, Bcenennaa ans Hac Oy-
AeT COCTOATh H3 Hamleli 'ajlakTHKH, TYMaHHOCTH
AHApOMeADbl B NIPHMEPHO JI0XKHHDBI MJIAAIUKX 4JIeHOB
«MECTHOTO 3Be3filoro ckomjeinuss». Bor u Bce. K
TOMY BPeM€EHH CKollJleHHe HauyHeT yMBpaTh, a CosTH-
Ite OpeBpaTHTCA B 6€JI0T0 KapJAHKa.

JloBonbHO yHbINAsi KApPTHHA, XOTs HHUKTO M3 Hac
He NOXXHBET 0 3TOH OeyasbHON Pa3BA3KH.

C npyroit cTopoHbl, CYI{eCTBYeT BO3MOXHOCTD,
YTO NepBOHAYaJbHbIX B3pHIB OblJ He Tak CHJieH, YTO-
6bl HaBeKH pa3MeTaTb rajlaKTHYeCKHe CKOIJIeHHS.
Ckapee Bcero, CKopocTb pa3feraHusi ¢pparMeHTOB
HayaabHO# BcesleHHO¥ nmoj BJIHsAHHeM HeyTOMHMOK
CHJIbl B3aMMHOTO IIPUTSKEHHA MelJIEHHO COKpalllaeT-
cs. B koneyHoM HTOre OCKOJKH B3opBaBmeiica Bce-
NeHHOH OCTAHOBATCA CJOBHO NOAODOINEHHbIH MAY,
a 3aTeM CHOBa CTaHYT COMMIKATbCS Bce 6bicTpee, Obi-
ctpee m Onictpee. BeilectBo BcesleHHO#R coJbercs
BOGAHHO B KOCMHYECKoe AHI0, KOTopoe, pa3yMeer-
Csl, TYT XKe B3OPBETCH, ¥ IMHUKJ HaYHETCA 3aHOBO.

JTO TaK Ha3biBaeMas <OCHHJIHpYoilnas Bceserni-
Hass; HeAABHO yYeHble BHICKA3aJ| FHIIOTE3Y O TOM,
YTO NEepPHOA KOJeOGaHHA OT OJHOTO KOCMHYECKOTro
Aila [0 ApYroro cocrasjfaer HeMHoram G6onee
80 munanapnos aer.

Ecau neno o6CTOMT MMEHHO TaK, TO He HYXHO
JIOMaTh TOJIOBY, pa3yMbIBasi, OTYEro KOCMHYeCKoe
AHN0 CylecTByeT Heayl0o BeYHOCTh B IOKOE M BAPYT
B3pbiBaeTcs. Her HHKakoro BeyHoro mnokosi. Sliio
CyHIeCTBYeT KpaTkHii MuUr xaxasie 80 munnuapaos
JeT; oHO 0o6pa3yercs H B3pbiBaeTcsi, ob6pasyercsa H
B3pHBaeTcAa, 00pa3yeTcs H B3PbIBAETCS. ..

Ho marepuan, U3 KOTOPOro COCTOHT KOCMHYECKOe
A0, MaTepHaJ, PaCCesiHHBIH MO H3BeCTHOM HaM
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BcesnenHoil B BUAe BeiljecTBa B 3HEPTrHH, — OTKyZAa
B3JICA OH?

Htak, Mbl NOJOLIJIH K TEOPHH MPOHCXOXKAeHUS
BcenenHol, koTopyo pa3paboTan si-caM H COOHpa-
IOCh H3JIOXHTb B cClefnyloiiei riase, olHpascb Ha
MaTepuaJt 9TOH M npeasiAyileit raas.

IT'aasa 3
KOCMHWYECKHUHN YETHPEXJUCTHHK

UcTopus nosHa HMCTOPHYECKHMH aHeKJOTaMH,
iteJOCTOBEPIILIMH paccKa3aMH O CJI0BaX H NOCTYINKaxX
pasHbIX Jlojgei, KOTOPHIX OHH HHAKOTZA He TOBOPRJIN
1 He copepmasH. Hampumep, © ToM, Kak Hxopax
BamuHrron cpy6mia BmmHeBoe Aepeslle, a [anusei
6pocan sigpa pasnoro Beca ¢ [Im3ancko# Gammmn. K
COXAJICHHIO, BHIIYMKH 3a4acTylo0 HHTepecHee IpaB-
/bi, H TIOTOMY OCBOOOAHUTBCS OT HHX HEBO3MOXKHO.
Eiie 6onee npuckop6iioi MHe KaxeTca H3OHpaTesb-
HOCTb MO€H NaMsTH, H3-3a KOTOPOH i HAKpPeIKo 3a-
[IOMHHAI0 KaKylo-HUOYAb COMIHTEJNbHYIO 6alKy, 4a-
cTO 3a0bIBasA peajibHble PaKTH.

Paccka3niBaloT ogHy HCTOPHIO NPO CBATOrO AB-
[YCTHHA, CKOpee BCero BhIMbimieiiHyo (HHaye OHa
NaBHO BBIBETPHJIACH Gbl Y MeHs1 H3 TOJIOBBI).

OaHaxAb KTO-TO, XeJjad NOCMEATHCA, CIPOCHI
ero: «HeM 3aHHMancs bor npexze CoTBOpeHHs He-
O6cc H 3emau?» U ceaTodi ABryctuti BOCKAHKHYJ:
«TBOpHJ NeKAO AAsL TeX, KTO 3aJaeT TaKHe BO-
[pochi!»

Ho s Haneloch, YyTO CBATOU ABFYCTHH IIOMIYTRJI.
IToroBopHB 0 3aKOHaX cCOXpaHeHHsl B NepBoil rjaee
H pacHIHpeHHH Bcesenno#t Bo BTOpOH riase, st Ha-
MepeH MNPHCTYIIUTh K H3JOXEHHI0 MOeiH TeOpHH O
POXIEHUN H pa3BUTHR BcenenHoM B cBeTe 3aKOHOB
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coxpaHeHHsa. [lna otoro mHe (cpeau npoqero) npu-
JeTCs1 3alaThb 3TOT «HEeNPOM3HOCHMBbIli» BOIPOC. YTO
ke ObLJIO A0 HayaJia BCero?

51 3axoHYHJT BTOPYIO TJ/IaBY H306pajkelHeM OCIIHII-
nupywme# BceneHHoOH, KoTopaa pacuinpsieTcsa H
CXHMAaeTCs1, NOTOM CHOBa paCHIHpseTcs H ONATh
CIKHUMAETCA; 3TO NpOHCXORHUT 6e3 OCTAaHOBKH, NpHYEM
Ha KaOXKABMA LHKJA pacUIHPEHHS M CXaTHUA YXOUAMT
npuMepo 80 MUANHApAOB JeT, a B TOYKE MaKCH-
MaJbHOT'O CKATHS KaXAOTO IMKJIa 00pasyercst ypes-
BhIYAHHO NJIOTHOE KOCMHYECKOe SHIO.

IIpogonxkas teMy, HadileM ¢ BONpOca, OANHAKO-
Bbl 1M BCe IMKJB, WIH OT HHKJA K UHKJIY NPOUCXO-~
AAT KaKHe-TO n3MeHeHdasa; Moxer 6bBITh, OAHOCTOPOH-~
HHAE H3MeHeHHs.

Hanpumep, MOXXHO NMPHBECTH TaKOH AOBOJA, 4YTO
no Mepe pacuiupeHHs Bcenenno#t oHa nocrosaxmo
ncnyckaer 6e3MaccoBble YaCTHLB — (POTOHM H Heif-
TPHHO. ITH (POTOHB K HeHTPHHO pa3IeTANTCA H
nponagalT HaBcerAa. Koraa Bceaennas BHoBb CO-
XKMETCsA, Macca, CKOHUEeHTPHPOBaHHAA B KOCMHYeC-
KOM siiuie, CTaHer MeHbille H3-3a MOTEPH MacCC-3KBH-
BajJieHTa 9HEPruH, 3akjioyapiiefics B NOTepPSIHHOM
n3ayyeHHH. Tak Oyaer NPOAOMKATHCH KaXAbIH
HMKJI, NpHYeM KaXJ0e HOBO€ KOCMHYeCKoe sidlo
6yner MMeTh MeHbUIYIO MAcCy, YE€M NpeAbayniee;
HaKOHell, o6pa3yeTca KOCMRYecKoe S0 CO CTOJIb
Majloif Maccoil, YyTO OHO He CMOXET KaK CJeayer
B3opBaThcsa. Korana 910 cayuurcs, Bca BcesenHas
6yaer COCTOSITb M3 OAHOrO TPOMAaJHOro, MeAJieHHO
YMHPAWOILero CrycTka CXaToro BelliecTBa.

B TtakoM caydae Mbl XnBeM i€ IIPOCTO B OCLHJI-
aupywineid Becenennoit, Ho 80 Bcenennoit ¢ 3aryxa-
iomuMH KoseGanuamMu. C srolf ToukH 3peHuss Bce-
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JleHHasi NTOX0)XKa Ha He CJAHIIKOM YNpyru# mady, oT-
CKAKHBaIOL{HH OT noja. Kaxabll ero npoikok HHXe
peablAYyIiero, NoOKa MAY COBCeM He NepecTaHeT NoA-
NpPBIFKBATD B OCTANETCH NeXKATh Ha MecTe.

JTa KapTHHA NOBOJIbHO yOeqHTe IbHa, NTOCKOJbKY
3aBepIHIAETCS JIOTHYECKAM KOHIIOM, ABJIeHHEM, KOTO-
poe 3HaKOMO HaM H3 ITOBCeAHEeBHOM >XH3HH H C KO-
TOPBIM NO3TOMY MBI CKJOHHBI COTrJAacHTbca. Ho aa-
BaiiTe OOpaTHM B3raAA B npouijoe. Kak 6mTh C
KOCMHYECKAM SHIIOM, KOTOpOe CYIIecTBOBAJIO palib-
e KOCMHYECKOro silla, AaBIIAM Hayano Tenepell-
iteMy pachiHpeHHI0 Beenenno#? Ilpeaniayinee sitno
[I0 TEOPHH 3aTYXaWIMHX KoJie6aHHN MacCHBHee Ha-
iero, a To, 9To 6nin0 A0 Hero, eite MaccuBHee. [lo
Mepe yriyb/ienns B npouinoe HaM Gyayr BcTpedarb-
csi Bce 60jiee MACCHBHbie KOCMHYECKHe Alna U Bce
(GoJiee HHTEHCHBHbIe KOCMHYECKHMe B3PhIBbl. 1aK Mbl
CTOJIKHEMCSA ¢ 60oabmoi npobaeMolt, 160 pa3o6paTh-
csi ¢. GECKOHEYHO YBeJIHYRMBajpollelicss MacCoi coBceM
Henpocto. Y BcesenHo#t ¢ 3aryXaloumuMH KoJebanu-
AMH OYE€Hb CKJAAHBIA KOHell, HO HeT TakKoro Xe
CKJIAJHOrO Hayana.

K cyactbio, 3aryxaoinne Kone6aHHsA Hac He 3a-
nyraroT. DoroHsl H HEATPOHH He <IponajAalT Ha-
Bceraas. OHH, KOHEIHO, YAATAIOTCA OT CBOEro HC-
TOYHHKA H3JIY4YeHHs1 110 <«IIpAMOM JHHHH®, HO YTO
o311a4yaeT 3Ta <npsaMas auHusas? IlonoxumM, Mbi Ha-
YCPTHJIH TPAMYIO JUHHIO 1ia NMOBEPXHOCTH 3eMJIH.
Ham MoOXeT moxa3daThbcA, YTO €CJR Mbl H Jajibuie
OyneM BeCTH 3TY JIHHHIO HJealbHO NpAMO, TO OHa
OyneT NPOAOJKATHCA BeYHO H TOYKA Ha 3TOH JH-
IHUH, TYTEMeCTBYIOLIasi BMECTe ¢ Hell, oxaxeTcsi <Io-
TepsAHHORX HaBCeraas AJs TOro, KTO CTOUT B MeCTe,
rae JAHHA HaguHaercR. OgHAKO BCeM H3IBECTHO, YTO
3eMHasd NOBEPXHOCTb HCKPHBJIEHA, H <INpAMas Jin-
[iusT» B KOHeYHOM cyeTe (eCNH MBI NpEMeM 3eMHOM
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Hiap 3a nAeanbHy0 cdepy) Bepuerca K MeCTy cBoe-
ro Ha4aJja.

AHaJIOTHYHBIM O0pa3oM (OTOHBI M HEHTPOHBHI,
NyTeuwlecTByss Ha HayaJbHOM Yy4yacTKe BcenenHHoi
BAOJIb <IIPAMOH JTHHHHS, 3aTEM OIIKUCHIBAIOT OrPOM-
Hbl Kpyr ¥ BO3BpamialoTcs K Hadanxy. Bcenennas
<«HCKPHBJIEHHOTO NPOCTPAHCTBA» HMEET KOHEYHBIH
0o6beM, NOITOMY MaTepHsl U 9Heprus AOJDKHBI OCTa-
BaTbCA B NpejesiaX 3Toro obnema.

Ilo Mmepe cxatus Bceseniioii Bce BellleCTBO, a
Tak)XXe (OTOHBl H HeWTpHHO O6YAYT KOHUEIITPHPO-
BaThbCA B OfHOM MecTe. DeamaccoBbie yacTHIbI Hay-
HYT ABHraThcsg IO <«IpAMOR JHIIMH», HO 9TH <IpA-
Mhle JHHHMS 3aTeM NCKPHBATCSH, H BCE COAEPKHMOE
NpeAbLAYMEro KOCMHYECKOro Aiina 6e3 xakux-au60
norepb nepeiner B coaepKuMoe caAeAyIoilero KOCMH-
yeckoro aina. Kaxaoe KocMHyecKoe fiio abcomoT-
HO MAEHTHYHO NpeAbAYIEMY ¥ CleAylolieMy; 3Ha-
YUT, HeT HUKAKHX 3aTyXaloluX KojeGanuil. B takoi
ocuM/UIHpywilneil BceneHHO¥M HeT HayaJia H KOHLA,
KaKHX-TO H3MeHeHHi. TakuM o6pa3oM, nepea HaMH
BCTAeT MAJIONPHATHAsS KOHIEMI[MA BeYHOCTH, NpHYEM
B 1IeJIOM 3TO HeM3MeHHass BEYHOCTb.

OaHako B TeyeHHe OAHOrO IHKJIA KojeOGaHHH
eCTh, KOHEYHO, HayaJlo, KOHell U KOJIOCCaNlblible H3-
MeHeHHA.

Ho xaxoBa npHpona kocMmuyeckoro saina? Ona
3aBHCHUT OT Xapakrepa Bcenennoi. B cy6aromuHOM
MacmTabe Ham y4acTok BcesneHHOM COCTOHT rias-
IHbIM OOpa3oM H3 IIEeCTH THIOB YacTHIl. NPOTOHOB,
9JIeKTPOHOB, HeTpOHOB, POTOHOB, HeHTPHUHO M aH-
THHeATpHUO. /IPyrHe CyiieCTBYIOIHE YACTHUbI NIPH-
CYTCTBYIOT JHIIb B MaJIblX KOJHYECTBAX, H NOTOMY
NPOUFHOPHPYEM HX.
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Cy6aToMHble YaCTHIBI CBSI3aHB B aTOMbI, aTOMBI
CBsI3aHbI B 3Be3bl M TaJIAKTUKK. MbI MoXteM aonyc-
TUTb, YTO UIECTb BHAOB YaCTHIl, COCTaBJAIOI{HE HAIIY
yacTb BcenenHoMH, COCTaBAAIOT U BCe ocTajbHble €€
yacTH, ¥ Aaxke caMasi fajleKasi TajJaKTHKa, 1o cyie-
CTBY, aHaJoruyiia nauiei.

ITo Mepe Toro Kak Bcsa Macca 1 sHeprua BeesleRno#t
CTATHBAIOTCA B KOCMH4YecKoe SAHI0, OfNH 3a APYTrHM
JIOMAIOTCA YPOBIIH OpraHu3aliy Bcenennoit. [anakru-
KH H 3Be3/ibl COEJRHSIOTCA B OJHY CXKHMAIOIYIOC]
Maccy. bosee c/0xHBIe aTOMB! paCHaZalOTCA Ha aTo-
Mbl BOAOpOAa, NorJioilast HeiiTpHHO H POTOHBI. ATOMBI
BOOPOAA pacNafialoTCad HAa NMPOTOHB M 3JIeKTPOIIN,
noraomas ¢orouns B nponecce pacnana. [Iporoun: u
3JIeKTPOHB COeAHHSAITCA, 00pa3ys HeHTPOHBI, IOTJI0-
illasi aHTHHENTPHHO B NpoLecce COeAHHEHHS.

B konile xoHno8 BceseHHas npespainaercsa B Koc-
MHYECcKoe AHlo, cocTosllee H3 MAacChl MIJIOTHO YINaKo-
BaHHBX HeHTPOHOB — BellleCTBa, Ha3bIBaEMOTo HedT-
POIHEM.

Crycrok HeATpDOHHA HMeeT IJIOTHOCTH IIpUMEpPHO
400 000 000 000 000 rpammoB Ha KyOHYecKH¥ CaH-
THUMeTp; ecau 6bl Macca CoJHLA 6GblIa ¢XKaTa ¢ TLIOT-
HOCTbI0 HeHTpOHMA, OHO IpeBpaTHJoch 6b B HIap
panuycoM okosio 6,6 Muab.

Ecnau npuHATH, YTO Macca TajlakTHKH Mije4yHoro
IIyh npumepno 8 135 000 000 000 pas 6oabme Mac-
col Coanna, TO H3 Beeit Halle# [anakTHKH, npeBpa-
IieHHOH B HEHTPOHMI, NONYYHJICS OGN MIAP PAANYCOM
oKk0J10 33 600 MuAb.

Ecau npuHsTth, uyTO Macca DBceeslennoi 8
100 000 000 000 pas OGoabme maccnl Hamed [a-
NAKTAKH, TO KOCMHYeCKoe SN0 HMEeT painyc OKo-
no 156 000 000 muap. Eci¥ IeHTp TakOro KOCMH-
YecKOTo siiila coBnaer ¢ neHTpom Haulero CoJHna,
TO NOBEPXHOCTh KOCMHYECKOro stifia royTH CoBnaier
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¢ opbuto Mapca. A ecan 6n Macca BceneHnoit
6na B 20 Thicsia pas 6onblie ykasaHHol, TO Koc-
MHYecKoe sAH1o, cocTosmee H3 YHCTOTO MJOTHOTO
HeWTpOHMSI, He BbIOLIO Obl 32 opO¥TYy IliryTOHA.

Kax xe KocMuyecKoe a0 yKJaabiBaercs B 3a-
KOHbI COXpaHeHHs, O KOTOPbIX Mbl TOBOPHJIH B IJa-
Be 17

Moo Jierko npeacTasuTh cefe, YTO KOJRYECTBO
ABHXEHHs] KOCMHYECKOro ifIla paBHO HYJIIO, HHBIMH
CJI0BaMH, si110 HenroABHXHO. Koraa omno B3psiBaer-
CA M HAYMHAET pPacHIAPATHCS, OTAEJIbHbIE YaCTH IO-
JIy4al0T UMIIYJIbC B TOM HJIH HHOM HanpaBJieHHH, HO
Bce STH MMIIYJbCH B CyMMe AaioT Houb. Takmm xe
06pa3oM yrjoBol MOMEHT KOCMHYECKOT0 Aliia MOX-
HO Ha3BaTb HYJIeBbIM, H, XOTS OCKOJIKH PaCUIHpsiiO-
iteiics BceslenHo#it HMEIOT OTJAMUHbIE OT HyJA YTJIO-
Bbie MOMEHTbI, OOINH yraoBo# MOMEHT ONATH Xe
paBeH HyJIIO.

Kopoue rosops, Tak H MOAMBIBaeT YCTAHOBHTDb
npasmjo, MO KoTopoMy Ans MoOoik coxpaHsgeMmolt
BeNHMYNAbl 3HaYeHHe 9ToHl BEJIHYUHBI B KOCMHYECKOM
sine paBHO HyJI0 UJIH MOXET OLITh ITPHpPaBHEHO K
HyJI0 6e3 0COObIX JOTUYECKAX 3aTPyAHEHHI.

Tak kaK, HAaCKOJIbBKO MHe M3BEeCTHO, 3Ta maes
NpUHAQIEXHT MHe — 0COGEHHO B TOM BHAe, B Ka-.
KoM s coORpaloch pa3BMBaTh €€ B JaNHOM rjiase, —
A oTOpOMY CKPOMHOCTH H OYyAy Ha3BIBATh €€ «KOC-
MOTOHHYECKHM NMPHHIIUNIOM A3HNMOBAas.

B caMoM 1aKOHHYHOM BbIpa’keHHH NPUHIMIN T'Ja-
cur: «B Havane e 66110 Huueros.

BoanMeM, K NpAMepy, 3aKOH COXpaHEeHAA JJIeKT-
puyeckoro 3apsaa. Y13 mectn BHAOB gacTAl, COCTaB-
asnomux Bcenennyo, oaud (NpoToHBI) HMEET NOJIO-
XKHTEAbHBIK 3apAn H oaHH (3JeKTpPOHHI) HMeeT
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OoTpHLlaTeJAbHbIH 3apAL. B OOBIYHBIX YCJOBHAX OHH
ife MOTYT COeAMHHTHCS H B3aHMHO HEHTPaJIH30BaTh
CBOM 3JieKTpHYecKHe 3apsaant (cMm. riaasy 1), Ho Pop-
MHpOBaHHe KOCMHY€CKOTo siilla IpONCXOAUT B JOC-
TaTOYHO 9KCTPEMAJIbHBIX YCJAOBHSX, YTOON ITH [Be
YaCTHIUbI COeAHHUAUCH, 06pa3ys HedTpoH. TakHM 06-
pPas’oM, 3JeKTPHYECKHH 3apaZ KOCMHYECKOTro fiina
paseH Hyaw. (B Hayane ne 6nu10 3apsiaa.)

Bo speMs B3pbiBa B aanbHe#mero pacuiHpeHHs
KOCMHYECKOTO aiilla 3apaj, 6Ge3ycnosHo, nosiBaser-
cs, HO BeJHYHHDI OTPHIIATE/]DPHOTO H IOJOXKHTENbHO-
ro 3aps0B paBIibl ApPYTr APYry, TakK 4yTO OOIUMH 3a-
pAN OCTaeTcst HYJIEBBIM.

A uTo c JenToHHMM 4YHcAOM (cM. rmasy 1)? U3
1IeCTH THIOB YacCTHIl, COCTABJAIIHUX BceneHHyo,
TPH ABJAAKTCA JEeNTOHAMH. DJEeKTPOH H HEeHTPHHO
MMelOT JenTOHHOe 4Yucao +1, aHTHHEATPHHO HMeeT
nenToHHoe 4yucyao —1. Bo ppems o6pa3oBanHst He#T-
POHOB BCe TPH HCYe3al0T, ¥ Pa3yMHO ITPEAIOJI0XHUTD,
YTO HCYe3al0T OHH TaKHM 06pa3oM, YTO KOCMHYECKOE
AHIO OCTaeTcsl C HyJIEBbIM JIENNTOHHBIM YHCJIOM.

B o6uieM, MOXHO moka3aTh, YTO 3HayeHHUA BcexX
M3BECTHBIX PHIHKAM COXpAHAEMBIX BENIHYHH, KpOMe
ABYX, B KOCMHYECKOM sifille paBHMW HYJ/II0 HJIH MO-
ryT ONTDb JIOTHYECKH onpeaesieHbl Kak HyJesnle. [[Ba
HCKJIIOYeHHSA — 39T0 6apHOHHOE YHCJIO H SHEpTHs.

HauyueM ¢ 6apnoHHOrO 7HCJA.

M3 mectn THHOB 9acTHll, cocTaBiasiomux Bceenen-
ityio, ABa MpHHAANEXAT K 6apHOHAM: [IDOTOH M Heli-
TpoH. Kaxxavih umeer GapuHonHoe yucio +1. Ilo-
CKOJIbKY 4YacTunbl ¢ OGapHOHHHIM 4YHCIOM —1 He
CyLleCTBYeT, TO 6GapHOHHOE YHCJ0 He MOXKeT ObITb
COKpauieHo, R, CJefOBaTe/IbHO, KOCMHYecKoe SHIOo
ite MOXeT HMeTb HyJieBoe GapnoHiioe YHcao (Tak 310
npeacraBasercs ceifyac). B mpouecce o6pasoBanus
KOCMAYECKOro siiia NpoTOHbI, pasyMeeTcsy, HCYesa-
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JOT, HO NOCJI¢ KaXXJ0F0 HCIe3HOBEeNHs nporota ¢op-
MHpYETC HEHTPOH, U GapHOHHOE YHCJIO OCTAaeTCs I10-
JNOXKUTESABHBIM.

B camoMm nene, ecnH kocMHYeCKoe o obaana-
er maccoit 8 100 000 000 000 rasaxTuk pasMepoM C
Haury, Toraa ono coctouT u3 1,6 x 10’ 6apnoios, H
ero 6apuonnoe yucao pasuo +16 000 000 000 000
000 000 000 000 000 000 000 000 000 000 000 000
000 000 000 000 000 000 000 000 000 000. Ouo
[ajleKO He paBHO HYJIIO H MOPTHT BeChb KOCMOT'OHH-
yecKHi# IMTPHHITHII A3AMOBA.

Onuako pemnienHe ectb. YacTHUM ¢ OTpHUaTe/b-
HBIM 6GapHOHHbBIM YHCJIOM BCe Xe CYIIeCTBYIOT, JaXKe
ec/y B Hamel rJyXOMaHH OHH BCTPEYaloTCs B MaJbiX
KOJWYEeCTBaX. AHTHHEeHTPOH, HanpHMep, HMeeT 6apu-
oHHoe yucao —1. Utak, npeanonoxum, 4T0 KOCMH-
YecKoe AHII0 COCTOMT He H3 OAHNX HeHTPOHOB, HO H3
HeWTpOHOB H aHTiHHeHRTpOHOB B nponopuuH S0 ua 50.
Toraa 6apuonnoe yHcno OyAeT paBliO0 HYJIO, KaK
TOro TpefyeT NPHHIMII,

Heitrponnas noJioBHIIa KOCMHYECKOT0 siila B30p-
BeTCA, 00pa3ys NPOTOHbI H 3JIEKTPOHBI, KOTOpbIE, CO-
eAHHAACb, 00pa3yloT aTOMbI. AHTHIIeHTpO!tlas NoJo-
BHHA B30PBETCA, 00pasys aHTHIIPOTONBI A AHTHIJIEKT-
poHbt (I103UTPOHBI), KOTOphIe COeAMNHATCS, GopMHpYs
aHTHATOMBI.

CroBoM, Mbl JOTOBODHJINCH RO NPeANOIOKEHHA,
4yTo BceJleHHast COCTOHT H3 BellleCTBA H aHTHBEUIECTBA
B paBHbIX KoJH4YecTBax. Ho Tak su 310? AGCOMIOTHO
HeMBICJINMO, YTO BceneHHass COCTOMT U3 BemleCTBa H
aHTHBeEUleCcTBa, NepeMemaHHbIX APYT C APYTOM, II0-
CKOJNIbKY €CJIH Obl 3TO Gbl/IO TaK, TO OHH BCTYMHJIH Obl
BO B3aHMOJENCTBHE H MNpPEBPaTHJIHCh B (POTOHH.
(MiMeHHO 9TO H NPOHCXORHT, KOT/Ia YYeHble M30 BCeX
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CHJI TBITAIOTCA CO3AaTh XOTA Obl Kpollleunioe KoJnve-
CTBO aHTHBelllecTBa B JaGoparopun.) Beeaelnas, co-
CTOAILas H3 NepeMelllaHHbIX MeXKAY c0o0oii BelecTBa 1
aHTHBeEUIECTBa, Ha caMoM JeJie 6yAeT COCTOATh N3 Mac-
Cbl POTOHOB, KOTOpbi€ HE ABJIAIOTCS HH BeMIECTBOM, HH
aHTHBenecTBoM. KocMuueckoe sino 6yaer npeacras-
JATb c060ii He YyTo HHOE, KaK Maccy CXaThix POTOHOB.

Ho BcesieHHass COCTOMT He moasx0 u3 ofgHuX ¢o-
TOHOB. EC/K )Xe OHA COCTOMT M3 paBHBIX HacTell Be-
LleCTBa M alTHBEIeCTBAa, OHH ROJXKHBI ORITh pa3jge-
JIeHH — K BecbMa 3 (PEeKTHBHO, YTOOb, B3aUMOAEH-
CTBYsl, He NpeBpPaTHTbCA B (DOTOHB. EAHHCTBeHHas
NeHcTBeHHas Nperpaja — nperpaja B rajakTuye-
cKkoM MacmTale. [[pyrHMH ci0BaMHM, BO3MOXHO CY-
LeCTBOBaHHE TaJlaKTHK M3 BellleCTBa M APYTHX, CO-
CTOSIIMX M3 aHTHBellecTBa. Tak CKa3aTh, FajlakKTHK
M aHTHraJIaKTHK.

[Toka y Hac HeT cnoco6a yCTaHOBHTDb, AeCTBUTE/Ib-
110 11 BO BceleHHOH CYIECTBYIOT ra/lakTHKH U aliTH-
rajakTMKH. Ecnu rajakTuka BCTPETHTCS ¢ aHTHTra/lak-
TUKOH, TO B mnpolecce B3aHMHOH aHIMIH/SLMH
BBICBOGOAUTCS rpOMaZHOE KOJK4ecTBO 3nepruu. Jlo
CHX NOp Takoe sBAeHHe 3a(HKCHPOBalo He ObLIO,
XOT# €CTb HECKOJIbKO NIOAO3PHUTENbIIbIX caydaeB. Kpo-
Me TOro, KOrZla B 3Be3taX M3 aTOMOB Bojxopoaa ofpa-
3yeTcs reJini, rajJakTUKH B GOJIbIIOM KONHYECTBE I1pO-
H3BOAAT HelTpuHO. B x0z4€ ananornyHoOrO npouecca ¢
y4acTHeM aHTHBeIlleCTBa AaHTHIaJIaKTHKHM B 60NbUIOM
KOJIH4eCTBE MPON3BOJAAT aHTHHeHTpHHO. Koraa nacry-
IINT TaKOE BPEMs, YTO aCTPOHOMBI CMOTYT Pa3/IH4YHTD
IEHTPHHO H AaHTHHEATPHHO, KCITyCKaeMble AaNEKHMH
raJlakTHKaMH, H YCTAHOBHTb MX HCTOYHMK, TOTAA MOX-
HO OyAeT YCTAHOBHTD CYILECTBOBAHKE U MECTOHAX0XK-
JeHKe rajlakTHK B aHTHTAJIAKTHK.

Bo Bcenennoit, cocTosmel U3 rasakTHK H allTH-
rajlakTHK, Npollecc CXaTHA KOCMHYECKOro aila, Ha-
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CKOJIBKO MOXIIO ce6e NpeACTaBUTh, IPOUCXOAHUT I10-
ApyroMy. CHavana ¢popMHPYIOTCA HEUTPOHBI H ali-
THHEATPOHNBI, 3aTeM OHH MpeTepPneBalOT B3AKMHYIO
aHHUTHJIANKI0, 06pa3ya ¢otonnl. M Torga kocMuie-
CcKoe Ai1o 6yAeT COCTOATL He M3 HeHTpoHHA, a o-
ToOHHA. KakuMu kayecTBaMH ofnazaer doronuil, Mue
H HE CHHJIOCH.

Ho uto 3actaBaser ¢poroHuit pacnagarsca iia Be-
IIECTBO M AHTHBENIECTBO TaKHM 006pa3oM, 4YTO M3
Hero BO3HHKAIOT rajJlakTHKH AByx Tunos? Ilouemy
¢oTo1Mi He pacnagaercs Ha HHEeHTPOHbI U aHTHHEHT-
POHBI, NepeMelllaHHBbIE [0 TaKOH CTElleHH, YTO OHH
BHIHYXXAEHBbI Cpa3y B3auMIIO aHIUMIHAnpoBaTth? Ko-
pode rosopsa, nouemy ¢oronnit Hectabunen? [lode-
MY OH He OCTaercs (POTOHHEM?

EcTb TeopuH, KOTOpbIE YTBEPKAAWOT, YTO allTHYa-
CTHLA — 3TO OObiyMas 4acTHila, HO NMYTeWeCcTBYIO-
mas Ha3ax BO BpeMeHH. EcJii noMeCTHTL No3UTPOH-
HYIO IJIeHKY B MarHuTHOE MoJjie, TO OHa CTPEMHUTCSH
H30TrHYThCS B JIEBYI0 CTOPOHY, a HE B NMpaBylo, Kak
CTPeMHJIaCh Obl B TAKHX X€ YCJIOBHAX 3J/IeKTPOHHas.
Ho ecnun niaeHky NpoXpyTHTb Ha3a/, TOr/ja No3nTpo-
HH A3THbarrcs Halnpabo, NOAOGIIO 3JIEKTPOHAM.

Y10 KacaeTcs 3aKkoHOB NPHPOABI, TO B Cy6aTOM-
HOM MaciuTale iie CYIEeCTBYeT pa3sHULIbl MEXAY ABH-
)KEHHeM BpCMeli <Blepeas W <Ha3aa». Brnoaxe
AOMYCTHMa MocJeAoBaTel/bHasl KapTHHa, B KOTOpO#H
YACTHUBI ABHXKYTCS BIlepes] BO BpeMEHH, a aHTHYac-
THIBI — Ha3aJi BO BpEeMEHH.

3Ha4YNT, eCTb BO3IMOXHOCTh TOTO, YTO (POTOHHE-
BOE KOCMHYECKOe SAHIIO ¢ HyAeBbIM GADHOHHBIM YKC-
JIOM pacnajaercsa Ha ABa MEHbUIMX silla — OAHO
HeHTPOHHEBOE H HPYroe aHTHHEATPOHKHEBOe, NpPHYEM
nepBoe ABHXETCA Blnepel BO BPEMEHH, a BTOPO€ Ha-
3al, TaK 4TO OHM HAXOASTCA BHE AOCATaeMOCTH ApPYT
U1 Apyra, npesxie 4yeM MOIyT BCTYOHTh BO B3aHMO-
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nelicreue? HeltrpoHueBoe kocMHuecKoe Lo C MO-
JIOXKHTEeJIbHBIM GapHOHHBIM YHCJIOM MOXHO HAa3BaTh
«KOCMOHOM», a aHTHHEHTpPOHHEBOE AHNO C OTpHNa-
TeiblIbIM GapHOHHBIM YHCJAOM — <3aHTHKOCMOHOM».

MoXHO NpeACTaBHTb, YTO KOCMOH H aHTHKOCMOH
PacliHpAIOTCA H MPORXOJIXKAT PaCXORHTHCSA BCE HANb-
1lIe N0 BpeMeHHOM mKane. Ilponecc HavuHAETCA € Kpo-
XOTHBIX KOCMOHA ¥ aHTHKOCMOHaA, mpHYeM OHM 6au3-
KK K ITyJIeBOH TOYKe OTCYETa Ha BpeMenHoii mkane. [lo
Mepe HX YAAaJeHUS RPYT OT ApYyra OHH CTaHOBSITCS BCe
GoJibille H BCe AajNbllle OTAEAAIOTCA APYT OT Apyra'.

CocpenorounMca ceitvac Ha kocMone (Hamei
Bcenennoit). [lo Mepe ero pacmupeHus B ero BHYT-
pPeHHeN NMPOCTPaHCTBe BCe 6oJiee H 6oliee paBHOMED-
HO PacNpPOCTPARANTCA pa3/imyabie (POPMBI SHEPrHH.
ITOT (paKT BHpaKaeTcsd B NOHATHM YBEJHYECHMA 3H-
TPOIKH, ¥ SHTPOIHIO HHOTAIa A3XKEe HA3LIBAIOT <CTpe-
Jioi BpeMeHH» . Ec/i SHTPOIIRA yBeAUYHB2ETCH, TO-
HATHO, YTO BPEMS HAET BIEpen.

Ho korpa kocMoH HayMHAeT COKpamaTbCsA, Bce
ATOMHBIE H Cy6aTOMHBIE ITpOLecChl, HMEeBHOIKE MECTO
BO BpeMR pacHIHpeHHs, HayHHAOT HATH B O6paTHOM
nopsaxke. Torxa sHTPONUA yMeHbmaeTcs, a BpeMs
MTOBOpaYMBaeT Ha3al.

MupiMu cnoBaMH, KOCMOH JIBHXXETCH BHepeX BO
BpEMERH, KOT'A2 pacITHPAETCA, X Ha3a, KOTrAa CXKHMa-
eTcsi. AHTHKOCMOH, ABHTasiCh CAMMETPHAYHO, ABHXKET-
Cs Ha3aj BO BpEMEHM, KOT/la paCIIAPAETCS, ¥ BIepes,
Koraa cxxuMaercsa. Y o6a genaror aro pas 3a pa3oM.

BMmecrto ocumanmmpyiomein Becenennoit MH nosyva-
eM ABOHHYIO OCLHHJINHDPYIONIYI0 Bceaennyio, npuyeM

! ¥Yxe nocsae Toro, Kak 3Ta rnasa BIICPBBIC YBHACNA CBET, A
y3Hana, 4o yyeHbH JIonronckoro yuusepcurera O.P. Crapuapn
BLLABHHYJI MMIIOTE3y HMEHHO TaKoif Beenensoit — cymectByomei
B <OTPHLATENLHOM BpEMEHH», npHueM o60cHOBaN ee Topa3zro
Gosiee CKPYmyAe3no, 9cM Mor 6m . (ITpumes. aem.)
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KoJie6aHUSA aGCONIOTHO COBMAaZamT Mo ¢ase, U o6e
Bcenennne coexuHsorcsa, o6pa3ys doronuneBoe Koc-
MHYecKoe SHItO.

XoTA 3Ta KOHUleNniHs YYHTBIBaeT 6apHOHHOE YHC-
JI0, OHa He IIPHHUMAET BO BHHMaHHe jHepruio. 3a-
KOH COXpaHEHHs1 SHepruM — caMas QyHAaMeHTaJslb-
Hasl 3aKOHOMEpHOCTDb, H3BecTHas aoaaM. Kakue 6nl
ACHble KapTHHBI A TYT HH pucoBaJ, Beesnennas, koc-
MOH H aHTHKOCMOH BCe-TaKH COCTOAT H3 3HEPTHH.

Ecan xocMoH 3akiawuaer B cebe 1,6 x 107 neir-
TPOHOB M BO3HHKAOIMHKX M3 HHX YacTHI, a aHTH-
KOCMOH 3akniodaeT B cebe 1,6 x 107 aurHueHTpOHOB
H COOTBETCTBYIOIHHX 4acTHI, TOrAa ofiiee SHepreTH-
yeckoe cosepXxawne (HPOTOHHEBOrO KOCMHYECKOTO
slila, COeAMHAONIEr0 KOCMOH H aHTHMKOCMOI1, AOJIX-
HO COCTaBAATH okoJio 4,8 x 1076 spros. U 3to koau-
4eCTBO [OJIKHO CYIeCTBOBaTb BCerja, Ha BCex CTa-
AUsIX pa3fie/IeHUsl, PacCUIHPEHNsA, CKATHA H CAMSAHHA.

ITO OKOHYAaTeNbHOE NPensTCTBHE Ha NTyTH KOCMO-
TOHHYECKOI'o NpUHIlMIa A3uMOBa, H60 B (POTOHHEBOM
KOCMHYECKOM sifille BCe COXpaHseMble BEAHYMHHI,
Kpome 31epruu, MOXIIO NMPH3HATh PaBHBIMH HYJIO.

Ha xakoM OCHOBaHHH MOXXHO NPHPAaBHATH K IYJII0
¥ 3Hepruin? /13 3TOro HyXXHO NPEANOAOXKHUTD CyILle-
CTBOBaHHE TaK Ha3biBaeMO} OTpHLIATEAbHOMN SHEPIHH.

Hacxonvxo ussecmno, Takoh Belliy, Kak OTpHila-
TeJibHasA 3Heprud, He cymecTtByeT. OHa HHKOTAA Iie
nabnioganacs. Ho npunoun AsmuMoBa AeJiaeT ee Cy-
ieCTBOBaHHE 11€00XOAHUMBIM.

Bo Bceaneriioid, cocrosmen TOJbKO H3 OTpHIa-
TeJIbHOM 3HepruH, Bce ee NposiBJieliuss 6GyAyT MREH-
THYHHN TeM, YTO HMEIOT MeCTO B Haueit OOBIYHOM
Bcenenno#t, cocroamer H3 o6niuHOMN SHepruH. OaHa-
KO, €CJIM OOhMMHYIO 3HEPIrHI0 COeAHHHTb C OTpHUa-
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reJIbHOW 3Heprued, OHH HeHTpasu3yoT APYT ApYyra,
11 B pe3yJjbTrarte noaydyurca Huuto.

EcTb U3BecTHBE cay4yan YaCTHYHON HeATpasH3a-
1 ¢pHu3rvecKHx cBoOlCTB. /iBa OMABAPAHBIX WIApa,
JIBUXKYIIMECS B MPOTHBOMOJOXIIBIX HalpaBJelnsax
[1a paBHBIX CKOPOCTAX M NMOKPLITHIE KJeeM, KOTOpbIi
JIOJIXKel CKJEHTh HX NPH CONPHKOCIIOBEHKH, MOcCae
N1060BOT0 CTONKHOBEHUSI OCTAHOBSITCA KaK BKOIIaH-
nbte. Konudecreo ABHKenusa Gyaer norameHo (Ho
Deprusi ABHXXEHUs1 OHAbAPAHBIX IIAPOB NTpeBpPaTHT-
¢ B TenaoTy). J/iBa 3BYKOBBIX MM CBETOBbIX Jy4a
B nMpoTHBodase, CoeAHHHUBIHUCH, CTAHYT THIIHHOIH
nau teMaoToRt (HO sHepreTHyeckoe coAepXKaHMe
BOJIH PEBPATHTCA B TENJOTY).

Bo Bcex sTHx caydasx 9acTHYHOA lieliTpaau3a-
UK PU3NIECKUX CBOMCTB S9HEPrH — caMmoe pyHAa-
McliTaJiblloe CBONCTBO — coxpaHsercs BcerAa. U B
c/lyyae COeRMIielINsl S3HeprHi H OTpPHIlaTeJbHOM 3HEp-
rni nedrpanudauusa 6yAer nonanoi. V13 ux coeaune-
1M poautca Huuyro!

OTpHuaTe/biias 3liePrusi COCTOMT H3 OTPHLIATENb-
[IbiX (POTOHOB, KOTOphIE MOTYT pacnafathcsi, 00pasys
OTpHULIaTeNblible 1eATPOHB H OTPHLIATEIblIble aHTHHell-
Tpotibi. OTpHllaTeJbHble HEHTPOHBI MOTYT pacnajfaTh-
51, 00pa3ys OTpHLATEeNbHOE BElleCTBO, KOTOPOEe CTaHO-
BITCA CTPONTEJBHHNM MaTEPHAJIOM JUIS OTPHLIATENbHbBIX
31331 1 OTPHIOATEJIbIIBIX FAJIAKTHK, O0Pa3yIoNMX OTPH-
nateJbHbEH KocMoil. OTpruarenbiible aRTHHERTPOHBI
MOTVT pacrnaaaTbcsa, o6pasys oTpHUaTeIbHOE aHTHBe-
ICCTBO, KOTOPOE CTAHOBUTCS CTPOHTE/BIIBIM MAaTEpH-
A10M I/ OTPHULIATeIbHOTO aHTHKOCMOHA.

[IpeanosoXuM, 4YTO KOCMOH U aHTHKOCMOH CXa-
JHCh H COeAMHHAMCDH, chopMupoBaB (HOTOHHEBOE
KOocMHYecKoe Ao, OTprilaTeIbHbIH KOCMOII B OTPH-
IlaTeJbHBI AaHTUKOCMOH, C)KHMasCh, CO3/jal0T aHTH-
(JroTolineBoe kocMHyeckoe Aiuno. /iBa KoCMHYECKHX
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aiua — doroHreBOE M aHTH(OTOHHEBOE — 3aTeM
COeAUHAIOTCA, co3naBas Huurol

HTak, MB OCTaJIuCh BOBCe 6e3 KOCMHYECKHX Anil!
Ham ocranoce Huurol

Birayase 66110 Huyro, B H3 Hero BO3HUKAH QOTO-
HUeBoe KOCMHYecKoe A0 H aHTU(OTOlIHEBOE KOCMHU-
yecKoe aio. PoToHKHEeBOEe KOCMIYECKOe IR0 NoBeo
cebs BHIIIEONKCaHHBIM 06pasoM, 06pa30BaB KOCMOH,
ABYOKYIMMUCA BItepes] BO BpeMeHM, H AHTHKOCMOH,
ABHXYIIMHACSA HasaA BO BpeMeHH. AHTH(OTOHHEBOE
KOCMHYeCcKoe SO0 AOMXKHO BeCTd ce6d aHaJlorHyHO,
o6pa3ya OoTpALAaTeNbHbIM KOCMOH, [IBHXYIIMACS BITE-
pea BO BpeMeHH, H OTPULIATENbHBIA aHTUKOCMOH, ABK-~
KYMHHACA Ha3a BO BPEMEHM.

Ho ecnn kocMoH B aTpuilaTeIbHbIN KOCMOH ABH-
XKYTCS Bnepei BO BpeMeHH, nOYeMy OHH He COeqH-
HAITCS, 9TOON HedTpaaM30BaThb APYT Apyra M CO-
3aaTh B urore Huuro? Mue xaxercs, OHH OTAEJIEHB
ApYr OT Apyra, ¥ STO pa3fiejleHHe NPOMCXOAUT B
pe3yJIbTaTe rPaBHTANMORHOINO OTTaakuBaHus. [lo cnx
nop Mbl 3Ha/IH TOJNBKO TFPaBHTALUOHHOE IIPHTAXeE-
HHe, a Tako# BelH, Kak I'PaBHTAllHOHHOE OTTaJIKH-
BaHHe, HaCKOJIbKO H3BECTHO, He cymniecTByeT. Ecam,
OAHAKO, CYHIECTBYET OTpHIATENbHAS SHeprus, ofpa-
3ymonias OTpHIaTeJbHOE BEIIECTBO, MOXET ObITh, Cy-
IIECTByeT H I'PABHTALlHOHHOE OTTaJIKHBaHue, NPOAB-
NASCh BO B3AaHMOAEHCTBHAX MEXAY BEIECTBOM K
OTPHIIATEABHBIM BENIECTBOM.

[To Mepe pacIApEHHss KOCMOHA H OTPHLIATEJbHOIO
KOCMOHA I'PaBHTAallMOHHOE OTTANKUBaHHE HEYKJIOIIHO
PasBOAHT HX NpOYb APYr OT Apyra no mikKaJje npo-
crpaHcTBa (CM. puc. 1) Npu ABHOKEHUA NIO BpeMEeHHOM
wkajne. [Toao6HbIM 06pa3soOM aHTHKOCMOH H OTpPHUa-
TeJIbHBIA AaHTHKOCMOH HEYKJIOITHO PacXOASMTCA BPO3b
o MPOCTPAHCTBEHHON mMKaJle, XOTS ABMIalOTCA BMecC-
Te BHH3 N0 BpEMeHHON mKaJe.
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Bpemsa (+)

OTtpuuatensHbii
KOCMOH

KocMmoH

MpocTpaxcTBo {~) MpocTpaxcTeo (+)

~— -

AHTAKOCMONH OrpuuatensHui
AHTUOCMOH

Bpems (-)

Puc. 1. KocMudecknit 9eTHipeX THCTHHK

Kak nokasbiBaer puc. 1, B pe3yabTaTe BO3HHKa-
¢T KapTHHa, O4YeHb MOX0oXKasd Ha YeThipeXNHUCTHBIH
kjesep (KOTOpHIil BMHECEH B Ha3BaHHe IaBbl, €CJAH
bl elle He AOTaJajuCh).

Kaxk Toabko pasanyible BeesenHble MpOXOAST NMHK
CBOEro paclIMpPeHMs K CHOBAa HAYMHAIOT CHMATHCA,
BCIIATh, BO3MOXHO, TOBOPAYMBaeT HE TOJbKO BpEMA,
o u adpdexr rpaButanuu. HekoTopbie 3HaMeHUTHIE
(p113MKH BBABHralOT TEOPHH, yTBepXAalilue, 49TO
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CHJIa IPDHTAXEHHA MOXKET CO BpeMeHeM caabeTs. Bos-
MOXXHO JIH, YTO BCJIEACTBHE 3TOr0O OHa JAOCTUraeT HyJis
Ha MHKe pacClIHpPEHHsI, a BO BPEMS C)KaTHS BENIECTBO
OTTAJIKKBAET BEIlleCTBO U OTpULIATE/IbIIOE BENieCTBO OT-
TaJKKBAET OTPHIIaTEAblioe€ BEIilleCTBO, HO BELIECTBO
[IPUTATHBaET OTPHLATEbHOE BEIIECTBO?

Bnl TyT Xxe HMeere NpaBO BO3pPa3HTb, CIIPOCHB,
KaKHM 00pa3oM OyAeR KOCMOH CXXHMATbCA, €CJH BCe
€ro YacTH B3aHMHO orTankuBaloTrcsi. Ha uto s orBe-
gy: a nnoyemy Obl Her? Beab ceifyac KOCMOH pacHIH-
pA€eTCsl, XOTsS BCE €ro YacTH B3aMMHO NPHTATHBAIOT-
cs. Moxer ObiTb, KOCMOH H €ro cecTpbl-BcesneHinie
YCTPOE€HblI TaKuM 00pa3oM, 4To 6oJiblloe pacuiMpe-
HHe HAH CXKaTHe BCErja NMPOTHBONOJIOXKIIO CHAe TpH-
TsxeHUs1. CHna NPHTAXEHHUSA HEBEpPOATIIO ciaba, H,
MOXeT CTaTbCs, € Ha POAy HanHCaHO Bceraa noa-
AABaTbCA BAHSHHUIO HHBIX CHJ.

Onnako B npoilecce CxaTus ofiee rpaBUTalHOH-
HO€e NPUTAXEHRE MeX1Y KOCMOHOM H OTPHLIATeN1bHbIM
KOCMOHOM, C OJTHOH CTOPOHbI, K MEX/ly aHTHKOCMOHOM
H OTpHLaTeJbHbIM alITHKOCMOHOM, C APYTOi CTOPOIIHI,
MOXKET CBECTH KX BMecTe IO [IPOCTPAHCTBEHIION LIKa-
Jie, a o0paTHBHI# XOA BpeMelln CBEAET UX BMecTe Mo
BpeMeHHOM LIKaJe.

Koraa kocMOH, aHTHKOCMOII, OTpHIaTe]blibiH
KOCMOH K OTPULATENBIIBIA AHTUKOCMOH COeAHHATCA,
B pe3yabTaTe noay4yurcs Hudro.

B Havane ner Huuero.

B Konue ner Huuero.

Ho ecau Bce HaunHaeTcs ¢ Huvero, nouemy oHo
He ocTaerca Huvem?

A no4yeMy OHO AOJIKHO OCTaBaThbCA HHYeM? Mox-
HO cKasaTb, 9T0 0 + 0 = 0 M yto +1 + (—1) = 0. O6a
BhipaxkeHua — 0+ 0 u +1 + (—1) — sABAAIOTCA IKBH-
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BaJIEHTAMH [TOHATHA <HOJb», TaK [1049eMy OAHO U3 HHUX
NOJIXXKHO OBITh 6onee <peaSIbHbIM® HAH <eCTeCTBEH-
IbIM», 9eM Apyroe? Huuyro Moxxer cBO60OAHO nepexo-
JAHUTD B YETHIPEXJUCTHHK, [TOCKOJILKY ITOT NEPEXOA, 110
CYIIECTBY, HE MEHAET OCIIOBHBIX MOJIOXKEITHH.

Ho noueMy n3MeHEeHHe NPOMCXOAUT HMEIIHO B
3TOT MOMEHT BpeMEHH, a He B Apyro#? OaHo To, YTO
W3MEHEHHE NTPOHCXOAHT B KOHKPETHbIA MOMEHT Bpe-
MEHH, O3Ha4aeT, 4TO HeYTO SIBUJIOCH €ro NMpPHYKHOH.

Heyxeau? Ho 4Tro BM noppasyMeBaeTe Nnop Mo-
MEHTOM BpeMeHH? BpeMst H npOCTPAHCTBO CYLIEeCTBY-
IOT JUIb B COEAKHEHHH C paClIMpPEHHEM H CXKXAaTHEM
JlelIeCTKOB YeThipexJucTHUKa. Koraa nenecrkos He
CylIeCTBYET, He CYIIeCTBYET HH BpPEMEHH, HH IIpo-
CTPaHCTBA.

B Hayane He 6bu10 Huvero — Hu BpeMEHH, HH
11POCTPAHCTBA.

YeThIpeX/THCTHHK MOABASETCS He B KaKOH-TO MO-
MEeHT BPEMEHH M He B KAKOM-TO KOHKDETHOM MeECTe.
Koraa oH cymtecTsyer, BpeMs H POCTPAHCTBO cyle-
CTBYIOT B llMKJIe paclIMpeHUss H CXaTHA, KOTOPHIi
sanuMaer 80 munnnappoB ner. [lorom nactynaer
BIIeBPEMEIIHOH M BHENPOCTPAHCTBEHIILIA HHTepBal,
[tocJie 4Yero CHoOBa paciuupeHHe H cxarne. [lockoab-
Ky MBI HHYEro He MOXeM BBLITAHYTb H3 BHEBpeMell-
HOro, BHEMPOCTPAHCTBEHHOr0 MHTEpBaaa, TO Jyulle
peHeOpeyb HM H CKa3aTh, YTO L[HKJbI pacllHpeHHs
I CKaTUSI CJNERYIOT APYT 3a ApyroM 6e3 nepephbiBa.
‘Toraa y Hac noJyvaercs 4eTBepHasi OCLUHIJIHPYyIOuias
Bcenennas, oCHHANUPYIOIMIHA YeThIPEXIHCTHHK.

M xTO roBOpHT, YTO OH CYLIECTBYET B €AHIICTBEH-
oM Ik3eMmaspe? Huuto He uMeer npeaenos, Kpaes,
I'palill KAH KOHLIOB. [103TOMY BO3MO)XHO CYnIEeCTBOBa-
e 0e3rpaHHYHOr0 YMCa OCIMJ/IJIHPYIONIUX YeThIpeX-
JHICTHHKOB, pa3Ae/IeHHBbIX HEKOH Nperpaaoi, koropas
l1c ABJISIETCHA I BpeMEHeM, HH NPOCTPAHCTBOM.
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310 yMy HenocTHXXHMO. SI paccka3an Bce, YTO
XOTeNA, a JajbHelIHe pacCyXJeuns MPpesoCTaB-
NS0 ODBITAMBOMY yuTateao. Uto ao mens, to (no-
3BOoJbTe TaKyl0 6GaHaAbHOCTb) XOpPOWMEHBKOro Io-
HEMHOXKY.

Taa
MPOCTO HEBO3MOIXHO!

OG6uen3BecTHO, YTO MO MOJIOAOCTD elle He Mpo-
nuja, 4 MeHee BCero MHe XOTesnoch Obl Hrpath poJib
KOHCEPBAaTHBHOIO cTapila — 3aKOCTEHeBlllero B CTa-
PHIX HAEAX NeAaHTa.

Ho nopoii o6crosTenscTBa BHIHYXKAAIOT MEHS NTPH-
HUMaTbhb Ha ceba a1y poab. HanpuMep, kak-To pas s
CMOTpeJI [IepBYIO CEpHIO KoMeauiHHOro cepHaJa < Bpe-
Msa npunLio». Ero npembepa cocrosisiacs B 1966 roay,
H peyb B HEM 1A O NMapo4YKe CaMOAOBOJBHBIX acTpPO-
HaBTOB, KOTOPbI€ OKa3blBalOTCA B MUPHYECKOM KaMeH-
HOM Bexe, I'A¢ NemepHble JIOAH MOBOPSAT N10-aHIIHAC-
KM H APECCHPYIOT NHHO3aBPOB.

IlpeOniBaHu#€ acTPOHABTOB B IOHCTOPHYECKOM Bpe-
MeHH OOBACHANOCH TEM, YTO HX KOpalab Cay4alHo
pPa3BHJI CBEPXCBeTOBYIO CKOpocTb. [loMuio, onms u3
HHX CKa3aj ApyroMy: <Teopusa DhumreitHa yTBepXK-
A2eT, YTO eCJH NyTelleCTBOBATh CO CBEPXCBETOBOM
CKOPOCThIO, TO BpeMs NTOBOPaYHBaEeT BCNATHS.

3a KaJipoM Ha 9TY PEIUIHKY He GbLI HaJIOXKEH CMeX,
HO s, eCTeCTBEHHO, PaCXOXOTaJICA, H MO MaJieHbKasl
AOYb, KOTOpas CMOTpPeJla TEAEBH30P BMeCTe CO MHOMH,
CNIPOCHJIa, MOYEMY 5 CMEIOCh.

— [lyremwecTBOBaTH GBICTPEE CBETA HEJIb3SI, — He-
6pe>xHO OTO3BaJICH 4.

— TloyeMy? — cnpocuna oHa.

— Jla noTOMy YTO HeAb3s, 4 BCE, — OTBETHA K.
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— YyeHble Xe BCe BpeMsl H306peTaloT YTO-HHOY b
110BO€, MoYeMy Koraa-HHOyab Henb3st 6yAeT nyreme-
¢TBOBaTb 6bICTpee cBeTa?

~— [loroMy YTO 3TO HEBO3MOXKHO, — BBUIOXKHJ S TY3A.

M ona TyT e no6una MOETo Ty3a CBOHM KO3bIpeM:

— Her nuvero HeBO3MOXHOTrO!

A n paubltie capiman 3ToT A0BOA. A MOTEpsin cyer
111iCbMaM, KOTOpbie B3NBaJH KO Mue: <[louemy nenb3s
nepeaBuratbes 6picTpee cBera? OTKy/Aa Bbl 3Haeme,
YTO HeJqb3n nepeaBHraTbcsa OpicTpee cBeta? [louemy
Bbl AYMaeTe, YTO K0z0a-HubOyos Mbl He NPOpBeMCcH 3a
OGapbep BpeMeHH ?7»

BhinyxaeH pasoYapoBaTb BCeX H TBEPAO HACTOSTh
I1a TOM, ITO CBEPXCBETOBHE CKOPOCTH HEBO3MOXHBI. A
311210, YTO KTO-TO PA30IaPOBAHHO OTBSPHETCHA OT MEHs
H NIOAYMaeT, YTO A TOXKe NpUHapiexy K 6opokparam
OT layKH — 3aKOCTEHEJbIM B CTapbiX HIESAX NefaHTaM.

Tak aaBaiiTe MOrOBOpHM O HEBO3MOXHOM.

HauneMm ¢ Boipaxenust 2 + 2. 2 + 2 paBlo 4, He TaK
mu? [Ipu6asumM enge 2 4 noay4um 6, noroM 8, notom 10
H TaK Ko OGeckotiedHocTH. Ecau Mbi HadyHeM ¢ O u 6y-
JleM KaXXJIA pa3 npu6apaaTh o 2, TO NOCTPOUM P/
yeTHBIX YHCEJ, a UMeHHo 2, 4, 6, 8, 10, 12, 14, 16...

Bmn caMu HHATYHTHBHO (IPOCTO B3IJIAHYB Ha pAA
yHces) TOHHMaeTe, YTO BCe 4eTHhle YHCHa AesISTCA
na 2. M, nockonbKy Mbl ONPEAE/IHIH YETHOE YHC-
JIo KakK cyMMy 2 + 2 + 2 + 2..., MOXHO 3aMEHHTD
9TO BbIpakeHHe Apyram: 2 (1 +1 +1+1..)) — naa
CYMMBI JIO60OT0 yrogHOTO BaM KOJIHYECTBa IBOEK.
CaeaoBaTeJbHO, BCE YeTHBHIE YHCJIA KpaTHH 2!,

'Y MeHR Takoe YyBCTBO, MTO, C TOUKH 3PEHHS HACTORILETO
MaTCMaTHKa, 3TO OOBACHEHHE NPO3IBYUHT HEAOCTATOMHO Hay4HO,
HO OTBET Y MeHS BCE PaBHO MOJYYaeTcs NMPaBHJAbHBINA; Tax 4TO
6or ¢ wuM. (fIpumex. aem.)
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Tenepb cnoxxum mobpie ABa YETHHIX yUcaa: 2 + 4,
uan 72 + 106, nau 8 640 772 + 54, nan Kakue yroJaHo
ApYTHe YeTHbIe YHcaa. UTO MOXKHO CKa3aTh 00 HX CyM-
Me? Pa3 mob6oe YeTHOE YHCJI0 MOMHO 3aITHCATh B BH/E
CYMMBI JBOEK, TO €CThb CIOXKUTb 2+ 2+ 2+2... 2 +
+ 2+ 2+ 2..., TO B pe3ynbTarTe CJA0XeNHus 06s3aTeb-
1O NOJIYYaTCA ABa psiia ABOEK, COCTapJjelHbie BMeCTe:
2+24+2+2..+2+2+2+2...

Taxum o6pa3oM, pa3 cyMMa YeTHbIX YHCEJ COCTO-
HT M3 BOEK, OHa TOXKe ABJAeTCs! yeTHo. UibiMu cho-
BaMH, CyMMA O8YX YeMHBX YUCEN REAREMCR YEMHBM
yucaom. OrcioZa lerko BbiBeCTH o606uieHne, YTO YHC-
JI0, NOJIy9aeMO€e CIOXKEHHEM MM BBIYMTAHHUEM JII060-
IO KOJIM4ecTBa YETHbIX YHceN, obsa3aTenbiio OyaeT ver-
HbIM — IPH YCJIOBHH, YTO Mbl CYUTaeM YeTHHIMH O U
TaKHe OTpHlaTeJbHble YUCNA, KaK —2, —4, —6 u Tak
nanee. '

A 4TO Takoe HederHoe yHcno? HewuerHoe 4yHcHO
MOXXHO ompedenuTh Kak Jofoe 4ncj10, KOTOpoe Ha
e/HHHLy 6O/blle YEeTHOro 4YMcJa, H OHO, Cle/0Ba-
TeJIbHO, He MOXXET COCTOSATh M3 OAHMUX ABoeK. Heuer-
Hhleducna — %m0 2 +1,2+2+1,2+2+2+1n
TaK namee, uau 3, 5,7, 9, 11... Ecan Mbi cyntaem 0
YeTHhIM YHCJIOM, Toraa 1 siBasieTcs Hed4eTHHIM YHC-
oM, Tak Kak 0 + 1 = 1. A ecsM TakHe OoTpHUaTeNb-
HBl€ 9Hucsa, Kak —2, —4, —6..., 4eTHble, TO OTPHLA-
TeJbHBie yBcaa —1, —3, —5 B Tak Jajiee HeudeTHbIe.

OueBuatio, YTo B pesybTare CAOXKeHHA HJIH Bbi-
YUTAHUS IOO0ro KOJHMYECTBa YEeTHHIX YHUCEes] HeAb3s
NONYYUTh HEYETHOe YHCJIO, TIOTOMY YTO, HMesl ReJo
C YHCJIaMH, COCTOSUIMMH M3 OOHHX JBOEK, OTKyZAa
B3SITb TY CaMYIi0 €HHHUIY, KOTOpasi BXOAHT B OIlpe-
JleJIeHHe HeveTHOoro YucJa?

BriBoa: #€6803M0XH0 NONYYUTb HEYETHOE YHCJHO
CJIOXXeHHeM HJIH BhIUATaHMeM JI060ro KOJHYEeCcTBa
YeTHBIX YHCel.
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becnose3no roboputs MHE: ¢OTKYyZa Bbl 3Haere?
B! 4TO, NpO6OBa/IN CKJAAABBaTh H OTHUMATDb BCe
BO3MOXHBIE COYETaHHA 4YeTHhIX uHcen? Moxer
ObITh, €CTh KaKoe-TO coYeTaHHe HeOObIYHBIX YeTHbIX
yucea, KOTOpoe Bbl HHKOTAa He BCTpEdYasiH, a OHO
A3eT IPH CAOKEHHH HEYETHOE YHCIO».

OTBevyaw: MHe Heé HYKHO MPo6OBaTh BCe BO3IMOXK-
IIble COMeTaHHA 4eTHHX ynces. OnpeaeneHnsa YeTHo-
ro ¥ HEYETHOTO YHCJIa COCTaBJIEHB TaKHM 006pa3oM,
YTO MCKJIIOYMAKT NOJyYeHHe HeYEeTHOrO YMucJia yTeM
CJIO)KE€HHS MJIH BBIYMHTAHMSA YETHBIX MHCel.

A ecau MHe Ha 3T0 cKkaxXyT: «Ho a mpoaenan
OY€Hb CJIOXHYIO ONEpALNIO N0 CJIOXKEHAIO BAANATH
pPa3sHbIX YETHBIX YHCeJl, H B CYMMeE NOJYYHJIOCh Iie-
YETHOE YHCJO», 1 OTBEWY: Bbl CAeJANR apH(pMETH-
4YeCcKy10 OmHnOKY.

Toraa Mue moryT noxcanosarbcsi: «OTKyJa Bu 3Ha-
ere? Moxer, npoBepHTe?»

HaBepnoe, s Mor 6Bl CJIOXHTb STH YHCJA CaM,
HalTH OMIHOKY M OTBS3aTbCA OT 9TOTO HajoeAb!, HO
A HMeI0 MOJIHOe IMPABO OTKA3aThCA M 3asABUTh: BH
cAenaau apudpmernyeckylo omu6bky. Mmure ee camu.
A 3psa TepsaTb BpeMeHnu He OyAy.

Koneuno, ciayyail co C/loOXeHHeM METHHIX YHCen
Oo4eHb IPOCT M NMOHSTEH; HH OAHH 4YeJIOBEK, HMEIo-
Wi XoTh Mane#mee nonsitHe o6 apudmeTHke, He
cTalieT co MHOM criOpHTbh. OH KUBHET W cKaxeT: <Hy
na, pasyMeercss.

Ho xorama Bcraer npo6siema nocnoxxee, TO gejo
3a4acTy10 KOHYaeTcs NOoJeMHKOM.

Hanpumep, MaTeMaTHKH NOKa3ajH, ¥YTO HeBO3-
MOXXHO HaWTH KBaipaTypy Kpyra, yABOHUTb Ky6 H
pa3/leJIMTb Ha TPH PaBHbI€ YaCTH YTOJI, HCHOJb3yS
TOJIBKO HHPKYJb K JIHHeliKy. JTO 60Jee CJOMHbIE
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NIpHMepH, YeM IIPHMep C YeTHHIMH M HeYeTHBIMH
YHCJaMH, HO OTHOCATCE K TOMY Xe TUNy. BmBoxa
CTOJb X€ SICEH M OYEeBMAEH, H HAaCTOAMMA MaTeMa-
THK HE CTaHeT ero oClapUBaTh.

Tem He MeHee KaxkAblk IOX COTHH nnneryroa
6bI0TCA Haj pelleHHeM 3aay Ha BBIYHCJIEHHE KBaj-
pPaTyphi Kpyra, yABoeHHe Ky6a HJIH TPHCEKHHIO yra
Cc NoMombIO JHAHeHKH U HHPKYyAs. OHM 4acToO NpH-
CHLJIAIOT CBOM MOKa3aTeJbCTBAa MaTEeMaTHKaM, KOTO-
pble HMET BCe OCHOBAHHS OTIPAaBHTb MX Ha3an,
Aaxke He B3TJIAHYB.

IlnneranT MoXeT NoAyMaTh, YTO NPOTHB lIero co-
CTaBJA€H 3aroBop, YTO OH XepTBa NPOGECCHOHANIOB,
KOTOpHE He XOTHAT Jaxe mocMompems Ha A0Ka3a-
TesbCcTRO. (OHAKO MaTeMaTHKaM COBEpHICHHO . He-
3ayeM Ha 4To-TO CMOTpeTb. OHM TOYHO 3HAIOT, 4TO
B paccy>XAeHUst BKpajlach omuOKa, HO MHOrJa ee
TPYAIIO pa3biCKaThb CpPeAH COTEH CTPAHHUI apryMeHTa-
LIMM U TpapUKOB. 3adeM Xe TPaTHTh O6ecLeHHOe Bpe-
MA ¥ BHHCKHBaTh OMHUOKY, eclAH J0nodAuUNKO u3ee-
CMHO, YTO OHA TaM €CTh?

Teneps MOCMOTPHM Ha ¢«HEBO3MOXHOCTb® APYyro-
ro poaa. Pa3 yx a 3aroBopus o6 omun6Kax, JaBaiTe
pasbepeM HX noxpobuee. MHMMHA cOBaMH, ITpOaHa-
JM3ApYEM lLeNb paCCyXACHHS, KaXXAbli mar KoTopo-
ro Kaxercs aGCOJOTHO BEepHLIM, HO KOTOpOe TPHUBO-
AT K ABHO a6CYpAHOMY 3aKJIOMEHHIO.

Ilnsa sToro pacCMOTpHM NpocTeHIINY N3BECTHHIN
MHe anreGpaMuecKHii codH3IM; HACTONBKO MPOCTOik,
4YTO AaXke s CyMeJ ¢ NNepBOro pa3a pa3rafaAeTh €ro.

BoabMem niis Havajia qBe paBHble BEJHYHHH, 4@
u b:

a=b. (ypasuenue 1)
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O6e 4acTH ypaBHEHHA MOXHO YMHOXMTDb Ha OHO
If TO JXe YACJAO, He BJWAS Ha PABEHCTBO; YMHOXHM
o0e 4aCTH Ha a.

a* = ab. (ypasuenne 2)

N3 o6enx uacreit ypaBHEHHSA MOXHO BbIYECTb
O/IHO H TO e YHCAO, He BJHAA Ma PaBEHCTBO; BbIY-
Tem b? u3 obenx wacreh. '

@ — b?=ab~ . (ypaBHenme 3)

Boipaxenne @’ — b? Moxer 6BITb NONY9EeHO YMHO-
KeliueM @ + b Ha @~ b, nosromy @’ — b’ MoxHO
pasnoxuts Ha (a + bXa— b). A ab— b’ aenserca
ipoussesieHueM a — b na b. Utak, Ma nMeeM:

(a + b)(a— b) = b(a— b). (yparnenne 4)

MoxHo pa3zienTh 06e YaCTH ypaBHEHHSI Ha OAHO
M TO K€ YHCNO0, He BJHAS Ha paBeHCTBO; JaBailiTe
pa3flelMM HX Ha @ — b U mony4uum:

a+b=b. (ypaBHenne 5)

MMockoasky a = b (ypapHeHnwe 1), MOXHO cKa-
3aTh, yT0 @ + b — TO %e camoe, uTo 1 b + b. Ta-
KM 0o0pa3oM, ypaBHEHHe 5 NPHHMMAET BHA:

b+b=0b (ypasuenne 6)
2b = b. (ypaBHenue 7)

Ecnn mpl pasgesnm o6e yacTH ypaBHenust 7 Ha b,
TO MOAYYNM <I'PaHANO3HBIN H aGCypatbili pe3yabTarT:

= 1. (ypaBHenue 8)
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B yeMm xe ommbka? BepHeMmcsa HeMiioro Hasaz, K
TOMY MECTY, T'Ze 1 CKa3al: «MoxHO pa3enuth obe
YaCTH ypaBHEHHS Ha OJHO M TO Xe YHCJIO, HE BJHSASA
a paBeHCTBO, [aBaiTe pa3/ejnNM UX Ha @ — b».

Ho ewe paubuie s ropopus, 4To @ = b, TakuM
o6pa3om @ — b pasio b — b, T0 ectp 0. CnenoBa-
TeJIbHO, KOrJa si roBopw: «/laBalite pasgenum Ha
a — bs, a1 PpakTHvecku ropopio: «JlaBaiite pasgenum
Ha Os, a 3T0 B MaTeMaTHKe He pa3pelllaeTcs.

Moxxere Bo3pa3uth: <IlloyeMy 310 He paspeluaercsi?»

Orser odeirb npocr. Ecau paspemuTs Aenenue Ha 0,
TOI'/Aa NOABJASETCH BO3MOXKHOCTD I0Ka3aThb, YTO 2 = 1,
KakK s TOJIBKO 4YTO [MpofeMOHCTpHpoBaa. KpoMe Toro,
c pejendeM Ha (0 MOXHO J0Ka3aTh, 4TO Jio6oe yuc-
JI0 — MOJIOXHUTEJBIIOE, OTPHLATENbIIOE, APOOHOE, HP-
palMOHANbHOE, MHYMOE HJH TPAHCHEHAEHTHOE — paB-
HO MoGoMy Apyromy uyucay. Takass MareMaTHuecKast
cuctema, B KOTOpol BCe YHC/1a paBHbI, HEe HMeeT [IHKa-
KOro CMbICJIa M MaTeMaTHKaM He HY)XXHA.

Bripa6aTbiBasi npaBuia 4J1s1 BHIIIOJTHEHNA pa3Jiny-
HBIX MaTeMaTHUYecKUX AcHCTBHHA, MaTeMaTHKH COMJIH,
4yTO CaMbilfi MpocToli cnoco6 n3b6exxaTh Takoil Hexe-
NnaTeNbHOK CUTyallMH — 3anpeTHTh Aenenue Ha 0.

Urak, nepea Hamu Apyroe sHavense Cji0Ba «HeBO3-
MOXHO#». /lenenne Ha HOMDb He ABJAETCS IEBO3MOX-
HBIM B TOM CMBbICJIe, YTO €r0 HeJIb3s1 NpojeNnaTh, MaHH-
NyJHpys CHMBoJlaMH. Sl TonbKO 4TO caeman 3To,
pa3/leIuB 06e YacTH ypaBHeHHS Ha @ — b. 3To nHeBo3-
MOXIIO B TOM CMBICJIe, YTO HapylllaeT NpaBHJa UIPhI.
Kak Tonbko mpaBusa Hapyllenbl, HTpa HepecTaeT
6biTh MaTeMaTHKoOM. Henb3s aeants na 0 u oanospe-
MEHIIO 3aHMMAaTbCH MAaTEMATHKOMN.

A Ttenepp nepelifeM Kk ¢pu3uke. B mMareMaTnke
yeJIOBeK MOXKeT CO3/aTh HJeaJbHBIH MHp, COOTBET-
CTBYOI{HNA HJIHN He COOTBETCTBYIOU{MIi peanbHOCTH;
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TaKoe COOTBeTCTBHE He obsisaTenbHO. Oanako B PH-
3UKe 4YeJIOBEKOM YNpaBJIsieT YeTKOE CO3HaHHe TOro,
UTO €CTh PeaJIbHOCTb, H TOr/Ja OH MOXXKET ONMHCaTh €e
HHAHJYYIIHM o6pa3oM.

Ha ocHoBanun onsimag (a He yMO3aKJIOYellHH,
HCXOAS U3 NPEeANnoOChlJIOK MU onpeJeneHHk, NIPpUAY-
MaHHBIX A YAOGCTBA) MOXKHO cAeNaTb onpejaeseH-
tible o606inenus o MaTepuaabHod Bcenennolt. Oumn
0ObIYHO Ha3HBAIOTCA <43aKOHAMM NPHPOAbI», H B
ITOM MPETEHLHO3HOM TEPMHNE OTPa3H/ach M3JHLI-
115951 CAMOYBEPEHHOCTh TaK Ha3blBaeMOro BeKa pa3y-
ma (XIX Bexa). Ha caMom nesie 3aKOHBI TPHPOABI —
e 6onee yem o6o6nIeHHbIe 3AKOHOMEPHOCTH.

CaMoe MomgHoe o6o6menne, KOTOpoe Mbl 3HaeM, MO-
keT GBITh BHIpaXXEHO CAEeRYIOUIHMH CIOBaMHU: obujee
KOMUYECNEO IHEPLUU, NPUCYMCMEYIOUCH 8 3AMKHY-~
mot cucmeme, nocmosnno (3aMKHyTas CUCTeMa B JaH-
LIOM CAyJae fnpe/icTaBjser co60# H30JIHPOBAIHYIO CH-
cTeMy, KOTOpas He MOXXeT MPHOOPECTH M3BHE HJIH NTOoTe-
PATb 3HEPTHIO; TaKUM 06pa3oM, eAHHCTBEHHONW HCTHIIHO
3aMKHYTOM cucreMolt siBstercs1 BeesieHnas B nenom).

310 3HAMEHHUTDbI# 3aKOH COXpaHEHHs 3lepru, H
OH BBOAHUT NOHSATHE «HEBO3MOXXHOCTH». MBI MOXeM
cka3ath. «Co3aaThb HIH YHMYTOXHUTD 3HEepruio HEBO3-
MOYXHOY .

OnHako 3To yTBepXIeHHe, 6e3lyMHO NOBTOpse-
MO€ HEeCMETHBIM MHOXECTBOM JojJie#f, He siBAseTcH
ucTHHHBIM. Co3aanue MAM YHHUTOXeHHe 3HeprHH
lie ABJISS€TCA HEBO3MOXHBIM B TOM CMBICJIE, YTO OHO
npeAcTaBJisieT co0O# NOrHyeckyl0 Hecoo6pa3loCThb
(kaK B C/ly4yae C YeTHHIMH H HEYEeTHBIMH YHCJIaMH)
WJIM He COOTBETCTBYET NPHHATHIM mpaBujaM (Kak B
cjy4yae ¢ AeJeHHeM Ha HOJb).

Ha camomM sene 3necs umMeercs B BURY, YTO 32 Bce
BpeMs CYIIIECTBOBaHMS YeIOBeveCcTBA He OHJIO HH Of-
HOro NMpuMepa, B KOTOPOM AeHCTBHTEIbHO H HEOCIHO-
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PHMO TNPOHCXOANJIO CO3faHHe HJH YHHYTOXEHHE
sHepruu. Ho onbIT 9enoBeyecTBa He 6e3rpalHyeH; He
HCKJIIOUEHO, YTO B KaKHX-TO HeNpeABHAECHHBIX 06CTO-
SITE/IbCTBAX STOTO ONMbITa OKaXKeTcs HegocrTatoulio. U
4YTO JenaTh Torma?

Co BpeMeHH IIPOBO3rJIallleHHA 3aKOHA COXpaHe-
HAS SHEPTrHH ABaXXAbl CHTyaIUs CKAafhIBaNach Tak,
YTO MOATAAKHBAJIA HAYKy K OTKasy OT Hero Kak or
He BIIOoJIHe 0OOCHOBAHHOIO 0006nieHus. Bo-nepBhiX,
B koHIe XIX Bexa yueHble OOHAPYXHJIH, YTO 3HED-
rAfA, M3Ny4yaeMass paJHOAKTHBHBIMH MaTepHaJiaMH,
Ka3anoch 6bl, 6eperca H3 HHOTKyAa. Moxer 6GbiTh,
OHH MMeJqH AEJIO C MPOoLIeCCOM CO3AaHUs 3Hepruu? B
1905 roay JitHrTelfH NpOAEMOHCTPHPOBAN, YTO 3TO
He TaK, NPERTOJOXHB, YTO Macca sBaseTcs GopMoi
SHEPTHH, H 3MeprRs PaANoaKTHBHOCTA (MM APYTHX
AlepHbIX peaKluii) ypaBHOBENIMBAETCA paBiio#i mo-
Tepe#f B Macce. B KoHLe KOHIIOB MCTHHIIOCTH STOrO
noJsoxeHns Obly1a JOKa3aHa.

3arem, B 1920-x ropax, yueHHne OTRPBHUIH, 9TO
6era-yacTunbl, HCIlyckaeMple atroMamHu, obGragalior
MEeHBIIHM KOJHYECTBOM 3HEPTHH, YeM AOJDKHBI ObLIH
6nt o6nagaTh. Moxer 6MTh, yueHble HMEJIH /EJIO C
npoueccoM YHuuToxenus speprun? B 1931 roay Ila-
yJIH IPeANOJIONKKA, YTO 3TO He TaK, OOBACHHB Note-
PO 3HEpPrHH CYNIeCTBOBAHMEM HOBOH YacCTHIH —
Hel#iTpHIIO, KOTOpas OblJa AeUCTBUTENBHO OTKPbITa
YeTBEpPTb BeKa CIyCTH.

M Bce xe, 4TO cayynnoch 6Hl, ecaH 6b1 B KaKOM-
NM60 K3 STHX CAYYaAEB 3aKOH COXpaHeHWsl 3HEPrHH
6611 onipoBeprEyT? UTO 6Bl 370 3HAYHNO?

BaxHo MOMHMTB, YTO HayKa pa3fiesfeT Haba00e-
HUR U Mmeopuu, NMOITOMY ONPOBEPKEHHE TEODHH He
O3Ha4yaeT OIpPOBEpXeHHs HabmoaeHHH. MHOrHM
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NOAAM, QaieKMM OT HayKH, TPYAHO 3TO OCO3HaTh.
Pa3 coxpaHenmne 3Hepruy TpeOGyeT OT HAC MUTATHCHA
H AbIIIATh KACJOPOAOM RJA NOAAEPXKAHHA XH3IHH,
¢CTb TYMaHHas HaZex/a Ha TO, YTO, e€CaH OHN yAa-
J0Ch A0Ka3aTh OIIMGOYHOCTDb 3TOr0 3aKOHa, YeJOBeK
BAPYT nepecTaJ 6b HyXAaTbCS B el H KHCJOpoJe.

Oanako HEOOXOAHMOCTb IHUTAHHA M ABIXaHUSA
siBAAeTcA HabmogaeMbiM (PaKTOM H 1€ 3aBHCHT 'OT
TeopHH. Ecan kakoe-iu6o obobineHne, o6bAcHAIO-
lilee HEOOXOAUMOCTb, OKAa3BBaeTCs JIOXHBIM, TOrAa
LYX>XHO NPHAYMaTh Apyroe obobuieive A1 o6bAcHe-
IIUST TOH Xe HeoOXOAMMOCTH.

Hanpumep, na nporaxenun Bcero XIX Bexa xumu-
KM paGoTaJly 11a OCHOBAHHH TaKOro (yHaaMeHnTasbio-
ro NPUHUMMA, KaK 3aKOH COXPaHEeHHA MacChl, YTBEPX-
AaBImiero, 4ro obiias macca J060# 3aMKHyTOM cHCTe-
Mbl TTOCTOAHHA. Becb onbiT ¥ Ha6MI0AEHUS JOKa3bIBa-
au xumukaMm X1X Beka, Y10 3T0 06001IEHHE UCTHIIIO.

[IoroM B 1905 roay nosBuaca JiHmTE! I M MOKa-
3aJ1, YTO Macca MoXeT ObITh PEBpani€Ha B 3HEPTHIO,
M MTO9TOMY Macca caMa 1o ce6e 1ie COXpaHseTcs.

JokaspiBaeT JM 3T0, YTO onbIT XUMHUKOB XIX Beka
HesepeH H cMmeluon? CoBcem Her. [lofinuTte B mobyio
COBpeMeHHY10 JlaGopaTopuio (XoTb celiuac) u nopa6o-
Taiire ¢ H3BecTHHIMA B X1X Beke XHMHYECKHMH ABJIE-
IIMSAMH, NTOAB3YsACch AocTynHbIMH B X1X Beke npHema-
MU. Bol He cMOXkeTe BBIABHTH OMIMOGOYHOCTD 3aKOHA
COXpaHelHs Macchl, flaXXe TOYHO 3Has, YTO HCKATb.
J1a omu604HOCTD O6biNIa OCO3HANA TONBKO C OTKPBITH-
eM SAepHBIX peakiui, B KOTOPhIX IPOHCXOAAT ropas-
10 6Gosiee HHTEIICUBHbIE B3aWMONIPEBPAIICHUST MACChI H
3leprHH, YeM B XHMHYECKHMX peaklHsX, a XMMHKaM
XIX Beka saaepnne peakiiin OblJIH HEH3BECTIIbI.

B o6weM, y nac ecTb Bce OCHOBalIHSi FOBOPHTbD, YTO
B TeX CJAyYasX, KOrja onpoBepraercsi Kakoe-Jju60
npakTH4eckoe obulee NpaBHJIO, B TevellHe ROJrOro
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BpeMeHH BbifiepXHBaBiliee HCOBITaHMs HayKoH, 3TO
IHPOHCXOAHT B TeX OONACTAX HAYUYHBIX HCCIeA0BanHi,
KOTOpble OTKPbIJIMCH JIUIIb HeJJaBHO H O KOTOPHIX yue-
Hble 6bL1bIX BpEMEH He nojo3peBanu. bosnee Toro, npe-
)KHHe NpaBUJa He YTPaTAT CBoe# HCTUHHOCTH B TPajiM-
HHOHHBIX 00N1aCTAX, IAE OHH M3AaBlHa IPHMEHSAJINCD.

Hrak, npousBogsa o6b1yHbIE XHMHYECKHE PEaKIHH,
XAMHKH NIO-CTRpPOMYy HCXOJAT M3 3aKOHA COXPaHEHHUA
MaccChl, XOTs IPEKPaCHO 31I1aI0T, YTO HA CAMOM dene
Macca He coxpansiercd. Ho B oObI4IIbIX peakuusx npe-
BpalleHHss MacChl CTOJIb MaJjbl, YTO MMH MOXHO IIpe-
nne6peyb. [logo6umM xxe oOpa3oM, ecian OB HacTHIA
He#iTpHIIO CcTa/la KaMHeM NPEeTKHOBeHHs AJ4 3aKoHa
COXPaHEeHHUst SHePriH, 0 KOTOpbIit OH pa3bnics 6bl, TeM
He MeHee 3aKOH COXpaHEHHs 9HEPrHH He rorepsia 6ni
CBOeH NMpakTHYecKoli 3HaYMMOCTH B (PH3MKe O6GBIYHO-
ro MaKpoMH1pa.

C apyroii cTopoiibl, HECKOJIBKO JI€T Ha3aJl B Hayy-
10-(paHTaCTHYECKUX KpYTaX Ha BCe JIajihl pacXBaJIHBa-
JIH HeKoe H300peTeHHe NHoJ Ha3BaHHEM <MallHHa
Huuas. SAxo6bl 970 yCcTPO#CTBO NpeBpallalo JABHXKe-
HHe BpallleHHs B OQHOCTOPOHHEE JHHEHHOe ABHXKEHHE,
Hapyuas TakuM o0pa3soM 3aKOH COXPaHEHHs YTrJ/IOBO-
o MOMEHTAa H 3aKOH COXpaHeHMs NHHeWHOro MOMeHTa.
O6a 3akoHa npoaep)XaJuCh TPU CTOJIETHSA NOJ NMPH-
CTaJIbHBIM BHHMaHueM (PU3HKOB; MIAHCHI, YTO OHH OIl-
POBEPXHUMBI B 00/1aCTAX, TA€ AOJIblIe BCEro CYMTANIMCh
HellpeJOXHBIMH, TpaKTHYECKH pasHbl HyJo. [losToMy
s IPUHIMNHAJIBHO HE HHTEpPecOBaJICs MamlMHON /IuHa
H NPeAOCTABHJA UCCJAE0BATh €€ TeM, KTO 3aHAT H3006-
peTeHHEeM BEYHOIro JIBHTaTeJIs.

Hanee pacCMOTPHM TPH 3aKOHa MeXaHHKH, [TPOBO3-
ranamenubie Mcaakom HeloTonom B 1680-x rogax. bo-
Jiee IBYX CTOJIETHH yITIOpHbI€ YCUINS CaMbiX NTPOHUIiA-
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TCJbIBIX YMOB MCIIBITHIBA/IH HBIOTOHOBCKHE 3aKOHBI H
J1c HAnIAH HU OJHOrO HCKJIMYeHHus u3 Hux. OHH noja-
TREP>KAAJTUCh BCEBO3MOXHBIMH SKCIIEPEMERTAMH U JIer-
/II1 B OCHOBY BCeH KOMILJIEKCHOW CTPYKTYPbl MEXaHHKH.
To, 4To B OCHOBHBIX 3aKOHaX MEXaHHKH MoXeT OOHa-
PYXHTBCA KAKOW-TO 3HAYUTENbHBI! U3BAH B Mo 00-
aacmu, z0e OHU Max 0oAz0 UCCAEO06ANUCH, B HadaJle
XX Beka Ka3aJoCh COBEPUIEHHO HEeINlpaBAONIOAOOHBIM.

Oanako BceM u3sectiio, yTo B 1905 roay Imin-
TeilH nepecMoTpe1 3aKkoHb MexannkH HeloToHa, npea-
CTaBHB OGIIECTBEHHOCTH B3rJIsiA Ha BeesieHHYIO ¢ TOY-
KW 3pDEHHS TEOPHH OTHOCHTEJbHOCTH. OAHaKo 3TO
KacaJIoCh TOJbKO HOBEWIIMX ofJsiacTel 3HaHuHA, HE BXO-
muBMIHX B KoMrieTeHUMIO yueHsIX XIX u XVIII crose-
THHI. B 4aCTHOCTH, NPY HCCAEAOBAHMH ABHXKEHHS Ha
PeJIATHBUCTCKHX CKOPOCTAX, KoTopbnie HpioTOH 1 ero
[TOC/IeIOBATEH NPOCTO He MOTJH HUCCAEAOBaTh, HMes
B PACMNOPAXXEHHH JIMIUb HHCTPYMEHTH CBOeM 3IOXH.
Ha o6biusbix ckopocTax (ckaxeM, MeHee THICSYH
MHJIb B CEKYHAY) s#iHIUTeHOBCKasA BepCHA 3aKOHOB
MEXaHHKH He 0CO6EHHO OTJIMYAETCA OT HbIOTOHOBCKOIA.

CornacHo 3akoHaM Mexallnku HeloToHa, ckopocTH
MO>KHO CKJIaJbIBaTh N0 OGLIYHBIM NpaBUJIaM apudme-
THKH. Hanpumep, MHMO Bac npoe3iaeT Noe3A co CKo-
pocThbio 20 MUAB B Yac H HaxoAAUMIHACS B Noe3ie MaJib-
yuK 6pocaer MA4Y co cKopocTbio 20 MMAbL B yac B
HanpasJAeHHH ABIKERUA noe3na. OTHOCHTEbHO TeNa,
JIBKYIETOCSA BMeCTe C N0Ee3/10M, CKOPOCTh MAYa pas-
na 20 MusssM B yac. OaHaKO OTHOCHTE/IbHO Habaloaa-
TeJs, CTOAMEro y >XeJe3HOAOPOXHON HachilH, CKO-
pocTb MA4a pasHa 40 MHJIAM B 4ac, TO €CTh CyMMe
CKOPOCTH Noe3la H caMoro Ms4a. MubiMyu cnosaMmu,
CKOPOCTb MsA4a 3aBHCHUT OT NOJIOXKeHUA HabIIoAATe 1A,

Yto noanopruno mexanuky HploToHa, Tak 3TO
TO, YTO CBET He NOAYUHAETCHA 3aKOHAM, KOTOPbIM
noayHHAercs 6pouleHHHA Msy. Kak nokaszanu Ma-
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Keabcod 1 Mopan B 1886 roay, ckopocTtb CBeta Bce-
rAa, NpM BCeX H3MEPEHUSAX OAHMHAKOBa A/sl JI060ro
Habo1aTeNd, He3aBMCHMO OT ABHXEHHS UCTOYHHKA
CBeTa OTHOCHTEJIBHO 3TOro HabmoaaTess .

IIpome roBops, Ay4 cBeTa AByxymerocs poHaps
nepeMeniaeTcs ¢ TOM ke CKOPOCTBIO, YTO H Jy4 cBeTa
HenoxaBuXxHoro ¢onaps. boxaee roro, ay4 ceera ABH-
Xymerocs ¢oHaps nepeMeniaeTcs ¢ 0ANHaKOBOM CKO-
POCTBHIO KaK B HallpaBJIeHHH ABHXEHUsS caMoro poHa-
pA, TaK H B IPOTHBOINIOJ0XHOM HANpaBJEHHH.

Konevyno, cser 6ma u3secTeH HpioToHy, HO Benu-
KHi aHrauyaHuH He MOT BOCNOJIb30BATbCA HM NS
npoBepkn cBoMX 3akoHOB. Iloxa Makenbcon He
H3o6pen cBoil nurepdepomerp, He 6biy0 cnocoba C
AOCTAaTOYHO# TOYHOCTHIO M3IMEPHTb CPAaBHHTEJbHYIO
CKOPOCTDb CBETOBBIX JydeH, NBMIraiolUMXCS B Pa3HbIX
HanpaBJeHNAX, H TaK NIPOBEPUTh 3aKOHBI MEXAHHKH.

Bce noneiTkn 06bACHHTD TaKoe NOBeAEeHHE CBETA
C TOYKH 3peHHs 3akoHoB HbloroHa norepnenn He-
yaauy, ¥ JUHIWITEAH pemMa NOATH OT NPOTHBHOTIO.
On paccyxaan tak: <HauHeM c Toro, yro npumem
cBO#CTBa cBeTa 3a Ae#icTBHTeAbHbH ¢akT. [Ipeano-
JIOXHMM, YTO CKOPOCTh CBETA B BaKyyMe He 3aBHCHUT
OT ABMXXEHHs ero McTOYHMKa. Kak HaM Tak mpHucno-
COONTH 3aKOHBI MeXaHHKH, YTOOb OHH YYUTHIBANH
noBeAeHHe cBeTa H BceX 6pollenHmX Maved, Habmo-
naBlueecs 3a NOcCAEeAHUE TPHCTA JeT?»

A toraa on paspaGoran teopuio Bceneunoii, B
KOTOpPO# OOBEKTHl YKOPAYHBAKTCA B HalpaBJIeHHH
JABMXKEHMS MO Mepe YBeJWYEeHUs HX CKOPOCTH OTHO-
CHTEeJbHO HabamonaTesisi, a TakxKe CTaHOBATCA 6oJiee
MaCCHBHBIMH, H BpeMs O/ HHX TEYeT Me/JieHHee.

Taxkoe BreyarieHue, 4YTO 3TO NPOTHBOPEYHT
<3/1paBOMY CMBICNYy®», HO <3ApaBHH CMBICA» — He
6osee yeM ONNT, NpHOOpEeTEHHBIH HaMH B Habaioae-
HHAX 32 OObEKTaMH, ABHXYIIMMUCA C HH3KHMH CKO-
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poctaMmu'. V3aMeHeHHA ANUHBI, MacChl H TeMIa Bpe-
MeHH HAaCTOJIbKO MaJIll Ha OOBIYHBIX CKOPOCTAX, YTO
MX HEBO3MOXKHO 3aMeTHTh. IIpn pa6oTe ¢ OOBIYHBI-
MH CKOPOCTAMH He Oyaer 60abIRONH OonIMOKOHK Jomyc-
TUTb HCTHHHOCTh 3aKOHOB MeXxaHuKH HploToHa.

Ho Teopns J#inmreiina nesnKoM nosaraercs Ha
HCTHHHOCTh CBOEro OCHOBHOrO NOJIOXEHHSA. A ecCJH
CKOPOCTbh CBETa B BaKyyMe Me He3aBHCHMa OT ABH-
)KeHHsA HCTOYHHKaA CcBeTa?

Bo BcsikoM ciyyae, HUKTO ellle He 3adHKCHpPOBan
KaKON-1M60 3aBHCHMOCTH CKOPOCTH CBeTa B BaKyYy-
M€ OT ABHXXEHUS HCTOYHUKA CBETAa; YX IOBEPbLTE
MIle, MHOIHe IINTAJHCh 3TO cAeJlaTh: BeAb TaKOe OT-
kpbiTHe obOecrieynBano 6ul HoGeneBckyo npemuio.
Beakuit pa3, Kak KTo-HHOYADL M300perasn HOBYIO H
GoJiee BBICOKOTOYHYIO alnaparypy, NepBbIM AeJIOM
1a el NPOBEPAIH CKOPOCTh CB€TAa OT ABMKYIIETOCH
ncrodHuka. /1o cux nop npeanosoxeHue IRHIUTEHR-
Ha HUKTO He OIpOBepr. |

MH Tax)xe MOXKeM ONICHHTh RCTUHHOCTD NOA0KEHHs!
10 TOYHOCTH CJIeACTBYH, BHBOIUMBIX H3 Hero. KoHuen-
A DUHIITEHIa 1103BOJAET AeAATh HEKOTOpbIE npel-
CKa3aHHA OTHOCHTENBHO NOBEACHHSA YACTHR HA PEJISITH-
BUCTCKUX ckopoctaXx. [fo XX Beka Takne CKOpPOCTH
HUKOT/JIa He HabUmoAaJIuCh, NO9TOMY B3rasan HbioToHa
TaK JOJTIO LAPHJH B Hayke. OaRaKo ¢ OTKpHITHEM pa-
AVNOAKTHBHOCTH Y4eHble NOJNYYMJIM B paclopsiKeHHe
IleJyI0 YHMY CYOaTOMHBIX YacTHI, ABMXXYIIMXCS CO
CKOPOCTBI0 BO MHOT'HE ThICSTYH MHJIb B CEKYHAY.

ITH ABHXYIHECHA Ha OrPOMHBIX CKOPOCTAX yYac-
TN No TeopHn HbloToHa o6aanawT ogauM Habo-
pPOM CBOWCTB M COBCEM APYrHM MO Teopuyu IJHHm-
TeliHa. CKkpynyne3nbie H3MepeHHs MOKa3ajlH, 4YTO

! Tor xe camnilt «3apasbiit cMbicas y6eXJ1a€T HAC B TOM, YTO
3eMas NAOCKaA, NOTOMY YTO OOBITHO MBI HMEeM feno ¢ ReGon-
UIHMH ee YIacTKaMH W He 3aMeuaeM ee KpHBH3HH. ([Tpumex. aem.)
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BEpHbLIMH HEH3MEHHO OKa3bIBAJIMCH B3rJAfAbl JUHII-"
TeWHa, npuyeM ¢ GOJbIIOHK CTeNeHbIO TOYHOCTH.

Jlaxe Mblcab DHHIITEHHA O TOM, YTO Macca H 3Hep-
IS B3aMMOOOpaTHMbI, OCHOBBIBaeTCH Ha JOIyMEHHH
O IOCTOSAHCTBE CKOPOCTH CBET2 H BbIEpXaJja Bce HC-
NIITARUS OT TOYHBIX M3MepeHHil Cy6aTOMHBIX YaCTHI
JI0 B3pHIBa BOAOPOAHON 6G0MOBI B COTHIO MEraTOMH.

TaxuMm o6pa3oM, cnenHajiblias TEOPHSA OTHOCH-
TeABHOCTH JWHIITe#HAa He BHI3BIBAeT HHKaKHX CO-
MIICHHH.

OaHako He MOXET JM CJHYYHTbCA TakK, YTo B 6y-
AynieM BbIBOAK JHHIMTeHHa OKaXyTCcs TaKHMMH Xe
MPpUONN3UTENbHBIMH, KaK B CBO€ BpeMs — BbIBOJBI
HsbloTOoHA?

Ha, 93T0o Re mcxmoyeno. Ho omm604YHOCTD TEOpHH
JHmTe#iHa cTaHeT ABHOM TOJBKO B HOBBIX 00J1acTAX
HCCJCXOBAaHMS, a He TaM, rjae oxa 6bls1a MHOTOKpAT-
Ho npoBepeHa. U ana sroro, ckopee Bcero, norpe-
6y10TCA H3MEpHTENbHbIe MPHOOPH H TEXHOJNOIUH, HE
AOCTYNHbie COBpeMeHHOMY 3HaHHI0. Kpome Toro,
JnoGo# HoBBIA, 60s1ee TOUHBIA B3rysa Ha Beenexnyio
He ONpOBeprHeT TeopHio JitHiuTelHa B Tex cdepax,
rae OHa MpeACTaBAsAeTCS MCTHHHOW celfyac.

A Tenepp nepes#ineM K CyTH AaHHOMW rJaBhl.

Onuo u3 cneacTBui Teopuy IHHIITEHHA COCTOUT
B TOM, YTO HH OAHH O6BEKT (PUINYECKOro MHpa He
MOXET NMYTemeCTBOBATh CO CKOPOCTHIO, ITPEBHINAN-
et CKOpOCTb CBE€Ta B BakyyMe, ¥ 9T0 MHPOPMAIIHIO
B N060# ¢dopMe Heab3s nepefaTb H3 NYHKTA A B
nyHkT B 6bicTpee, yeM cser (B BakyyMme) noitaer or
MyHKTa A f0 NyHKTa bB.

HMeHHO 3TO yTBepXaeHHe OObBIYHO NEpeBOAHTCSA
6oJ1ee KOPOTKOH H cauoyaepennoﬁ ¢pasoit: «Hemnas
ABATATbCA ObICTpeEe cBeTas.
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JlanHoe y6exxaeHHe onvpaeTcs Ha ABa ¢pakTa.

Bo-nepBhiX, HH OAHO H3MepeHHE ABHXEHHA Hu-
3UYECKOT0 OOBbeKTa He NoKa3biBajlo, YTO €ro cKo-
pocTb 6onblIe CKOPOCTH CBera B Bakyyme. B neko-
TOPBIX OOCTOATENBCTBAX CKOPOCTh CYOaTOMHBIX Yac-
THLI A0BOABHO 6JIM3KO NOAXOAHT K CKOPOCTY CBETa,
Tak>ke Obln 3apUKCHPOBAaHB CKOPOCTH OOBEKTOB B
BakyyMe, aoctHrasinie 6osee 99,99 nponenra cko-
pocTH cBera. Ho HMKOrZ1a CKOPOCTb Takoro o6beKkTa
iie AOCTHTaJIa CKOPOCTH CBeTa, He TOBOPA yX O TOM,
4TOOHN ee npeB3odTH. Ecau nepememienne 6bicTpee
CBETa BO3MOXIIO, TO OYeHb CTPAHIIO, YTO O CHX Nop
[le HallJAach HHM OAIlAa 4YacTHIAa, KOTOpoil yaaercd
itabpaTh XOTA 6Bl HEMHOI0O 6OJbllle MUAH B CEKYHAY
CBEPX CKOPOCTH cBeta. OAHAKO €CJIH CBEeTOBasA CKO-
POCTb ABJAETCA a0COMIOTHBIM IpeaesioM CKODOCTH,
TO 11eCNOCOOGHOCTh HH OAHOM YacCTHUMN NPEeOONEThb
3TOT Npenen, Kak 661 6JH3K0 oHa K i1IeMy HH NMOAXO-
AMJIA, CTAHOBHTCA BIOJIE IOHATHOIA.

Bo-BTOopbiX, ecan 4TO-TO ABHTaNOCh OBl OGBICTpee
cBeTa, TO pyXuysa Obl TeopHs JitHuiTeiiiia, HO 3TO
Ile OTMelnAo Obl HaGNIOAEeHHi, cAenariHbiX 3a rnoc-
neAline LIeCTbAECAT JieT, KOTopble HAeanbliO B Iiee
y KJaABIBAIOTCSA .

Torna nepex Hamu BcTasa 6nl npobJseMa pa3paGoT-
KH HOBOIf TEOpHH, KOTOpas o0bsicHKNa 61l Bce HabI0-
AaeMble PaKThi, TaK yAayHo oObscuAeMble SHHUUTEH-
[IOM, # B TO X€ BpeMs yYMTbiBajla 66 BO3MOXHOCTD
JIBHTaTbCA ObICTPEE CBETA.

JTa 3ajlaya HaCTONBKO TpPYAHa, YTO, NO-MOEMY, B
Hallle BpeMsi eABa JIH Haitaercs ¢pu3uk, KoTophili no-
Xesant 6bl B3ATbCS 32 Hee HJIH KOTOPbI# go6uACA OB
ycnexa B 3TOM Jee.

HUTrakx, MOXHO caenatThb BHIBOJ, YTO CNOCOOHOCTH
ABHraThcs ObICTpEE CBETa XOTA M He ABAseTcs HeBO3-
MOXIIOH B MaTEMaTHYECKOM CMbIC/Ie, HO Ype3BbhlYaH-
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HO maJjioBeposATHa. [1oaToMy, xorza mMHe yrpoxaio- -
UMM TOIIOM 33Jal0T BOINIPOC, HOYEMY BCe-TaKu 11€J1b3s
ABHTaTbCsl ObICTpee CBeTa, HaARJAYYIIUM oObsAcHeln-
€M MHe Tpe/CTaBJREeTCA CAeayomee.

[a noToMy 4YTO 3TO HEBOIMOKHO, BOT M Bce!

ITpumeuanue: yxe nocse Toro, Kak atro acce Brep-
Bble BpinLo B cBer, [Ix. Ounbepr Ha KoaymOuicko-
ro YHHBEPCHTETa PHCAAN MHe paloTy, B KOTOPOH OH
pa3paboTajl TeopeTHYeCKY10 Npupoay Bcenennoit, rae
HMYTO He MOXeT ABMIaThbC] Medaennee cbera. Takas
«6bicTpas Bcenennass BIIOJiHe YKNAABIBAETCA B TeO-
pupo Jhumreiina. Ouulepr nNoka He MOXeET NPELIO-
JXHTD IPOCTOM CIOCO6 OTAHYMTD <ObiCTpYIO» Beesen-
Hyio or Hamlel oGniHON <MeseHHON» BceenenHo# n
Hao60pOT. 3aech MbI ONATL UMeEeM Iepen cobol cay-
Yyail HeJOCTHXHMBIX MHOXKecTBeIIHNX BcesleHibix, Kax
aliITHKOCMOII H OTPHUATEJbHMR KOCMOH, OIIMCAHHBIC B

npeablAyieil raase.

Taasa J
AEJO B MACIITABE

Kaxablii pa3, Koraa s npHe3Xaio Ha KpymnHbie
KongepeHIHH nucareaeH-¢paHTacToB, 1 HECKOABKO
yacoB OpO)Xy MO BhHICTaBKaM CTapuix ¢paHTacTHYe-
CKUX XXYPHaJ0B M KHHT. S peAxko ODOKynaio YTo-HH-
6yap — yBB, MOsi GHOAHOTEKA He TaK pPOCKOMIHA, —
HO HOCTaNBIHPYIO BOBCIO. _

BHITYCKH CTAapbiX XYPHAaJIOB BO ILUIOTH BCTAIOT Ile-
pea riazamu. BcoMHHAIOTCA HMEHa KOTAa-TO [IOYHTa-
eMbIX aBTopoB. Ctapas Manepa, CTapble HCTOPDHH, CTa-
pble cioXXeThi HaBeBAIOT THXHI LIENTOT BOCTIOMHHAHKHE,
COPB3HYTHX 3Be3AHBIM 6J1€CKOM JIOHOCTH.
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K caoBy, B 1966 rony na KnaupiaeHniacko# konde-
pelillHH S HATKHYJICA Ha HCTOPHIO B3 cepHH <llo3m
u Heras, Hanucanno#t [IxozepoMm Ckuamopom. TeM,
KTO CAHIUKOM MOJOA, YTOOHl 3HATh €ro, NOoACHAIO,
YTO 3TO CEPHs PAaCCKa30B O NPHKJIOYEHHAX H 3NO0-
KJHOYEHHAX ABYX cy6aToMHbIX vacTHl. [lo3m — mo-
JOXHUTENbHO 3apsiXKeHHBH HpoTOH, a Hera — orpn-
HaTeJbHO 3apsXKeHHBH saekTpon (oraganmcn?).
Uro6b1 ao6aBrTh MHTPHTY, CKHAMOP NPHAYMAJ, YTO
[losn Mmyxckoro nona, a Hera xeHckoro, u nepeme-
iras JIOGOBHYIO MeJIoApaMy C OCHOBaMH 3JIeMEHMTap-
11IOH XHMHH.

[1IoBepbTe, KOTAa A MPUCTYITHI K CEPHEIHOMY H3Y-
YeHHIO XHMHH, HadUTaBWIACh HcTopHil CkuAMOpa, MHe
6bIIO TPYAHO HE BOCIPHHUMATDH Cy6aTOMHbIE YaCTHLBI
KakK CyHiecTsa, HageJleHHue NHYHOCTAMH. Eme Tpya-
ilee MHE ObLIO OTBA3ATHCA OT APYTOTO (PAHTACTHYECKO-
ro cioxera — nomyxaspsoro B 1920—30-e roau Barag-
a2 Ha NpHpPOAY aToMa, KOrTAa OH PacCMaTpPHBAJICA B
KayeCTBe KpoXoTHOU Monesmd CoNHe4yHOH CHCTeMDI.

B 3THX COYHHEHHSIX repoi yMeHbMAJACA B pa3Mme-
pe, monajaj Ha 9JeKTPOHHYIO NJIaHeTy, Bpanlajonty-
loca BOKpYr nporoHHoro CojHlIa, TAE €My OTKpHI-
BaJIC CKa304HbI{ MWD POMaHTHKH H JIOGBH K ITpe-
KpacOOX JeBYNIKE B NMPO3pPayHBIX pa3BeBalOMUXCA
ofexfax. B koHue KoHI0B repodt 6bI1 BHIHYXAEH
BEPHYTbCS B OOWYHBIH MHD M paccTaTbhca C AeByIl-
KO¥, HO INONMNTKa BHOBb O6pecTM ee OTJIHYIO IOAH-
nach AJAA NPOAOCNAXKEHHS.

(Heckosbko JieT 51 AOBOJIBHO CEPhEe3HO pa3pala-
ThiBaJl MBICJAL O TOM, YTO CoAHeyHast cHCTeEMa C ee
NEeBATHIO IIJlaHeTaMH — 9TO FMTraHTCKasd MoJeb aTo-
Ma ¢ropa. AcTepounamH s npeHeGperan.)

Ha camoM gene Bosce He (paHTaCTH BnepBble pe-
wunn cpaBHUTh COJHEYHYIO CHCTEMYy C aToOMOM. B
1904 roay, koraa y4YeHnle NBITAJHCh YACHHTBb cebe

79



MECTO HE1aBHO OTKPHITHIX CY6aTOMHBIX YacTHIl B aTO-
Me, snonckui pusuk no uMenn X. Haraoka npearo-
JI0XKHJI CYymECTBOBaOMe CTPYKTYPB, KOTopas B IIeKo-
TOPOM pojae HanoMmuiliajsa 66 CoaHeyHYIO CHCTEMY.
ITa CTPYKTypa BCKOpe o6pena nonyJsipHOCTh Y TOMH
YacTH nenpogeccHoHaIbloi My6AuKH, KOTOpas HHTe-
pecoBajsach nopxo6HbiMM BonpocamMu. Cpa3y moche
Toro, kak B 1913 rony Husmec Bop pa3pa6oran nepsyio
KBalITOBYIO TEOPHIO aTOMa, HayKa OTKa3aJiach OT yCTa-
pesuieil Bepcuu Haraokn, Ho B yMax ¢paHTacroB OHa
npoAep’Raiach emle no Kkpadne# Mepe yeTBepTh Beka,
uyTO ABAsAeT coboit oueBnanbil (X0TA M cnenudHdec-
KH#) NpyuMep KyJbTYPHOTO OTCTaBaliHs o0mecTsa OT
Hay4HO- TEXHHYECKOro Nporpecca.

Ho 1 camMa Hayka He cBo6oana OT M3OHTHIX AREH U
ycTapeBIUHX npeacrasaeHult. Hanpumep, mo6oiH, xro
MPOJMUCTAET H3AAHHU IO IIOMYJISPHON aCTPOHOMHAH 415
llecnelHaluCTOB, 3a NepBhie XKe AeCATh MHHYT JIETKO
HalIeT C AeCATOK KHHT, rae o6a3aTeNbHO OTHIIETCA
a6sau, HauMHaomu#cs caopamu: <Ilpeacrasbte, YTO
Connie paamepoM ¢ 6aCKeTOONbHBIN MAY...»

BuauTe A, OYeHb YACTO aBTOPH NBITAIOTCA AATh
nousTue o Mmacmrabe CoaHeunoit cacremsl B OHAT-
HBIX YMTaTeM0 TepMHHaX. Toraa Mel nony4daem Con-
HeuHy0 cHcTeMy, Tae CosHlle pa3MepoM ¢ 6ackeT60b-
Hoi M4, JOnuTep m CaTypr — C amesbcHH, YpaH H
Henrrys — co cimBy, a 3emaa u BeHepa — ¢ BuHOrpa-
IHHY, M BCe ITH NpeaMeTH pa3épocaubl 10 POBHOMY
1oMmo. :
3JT0 henpasuAbHO MO ABYM MpHYHHaM. Bo-nepssbIx,
TaKoe OllHCaHHe He JaeT KOJNYECTBEHHOIO IIpeACTaB-
JleHHA U 3aCTaBJsieT AyMaTh O NJlaHeTaX Kak o Qpyk-
Tax, YTO enle XYyXXe, YeM NpPeACTABJATb HX B BHAe
3N1eKTPOHOB. BO-BTOpBIX, OHO HMEET CMBICJ B TOM CAY-
Yyae, €C/IM HYXHO AaTh NOHATHE O MaclrTabe TOJbKO
ConneyHoill cHCTEMDI.
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JTa MacurrabHas MOAeb, YYHTbIBAIONAsA TOJBKO
ConHeunyo cucreMy, 6epeT Hayaso enie BO B3rasnax
XVIII seka, ana koroporo oana ConHeyHas cucreMa
MMeJla 3HayeHHe, a 11a J010 CO3Be3aHH NPHXOAHIHCH
HeCKOJAbKO ab3alieB B rocjaefileit r1ase H ABe-TPH HA-
JIOCTPALIMH.

B nepsoit nonoBune XX croseTHs HCCAeHOBAHKHA
ConHeunoif cHcTeMbl NpakTHYeCKH KaHyau B Jlery!, a
Ha NepBHIM NJIaH BbHIUAHN 3Be3abl H rajakTeku. Ho
KOCHYJIHCh J1H H3MEllIEHHR 6aCKeTOGONbIIOro MsYa C Bep-
TSAIUMMHCSA BOKPYT 1lero anenabcHiiamMu? Jlepxy napu
11a CBOM napauakc?, YTo HEeT. ABTOPbI KHHT CO CJ€NbIM
aBTOMATH3MOM IIPOAO/XAIOT NOJIb30BAThCA CTAPHIMH
naeaMu. Enle oauH NpuMep KyJIbTYPHOrO OTCTABaHHUA.

Ho B koriie KOHIIOB MHe IOBE3J1I0 HaTKHYTbhCA Ha
HHTepecHy10 MacuTaGHYyI0 MOie/Ib COBepIUeiiHO HIIOTO
THNA, B KOTOPO#H paccMaTpHBaercs He Tonbko Cosney-
I1as1 CHCTeMa, HOo u Bca BcenenHnas. Bul Halifere ee na
cTpaHHMLe 34 neaaBHO BollIeAwIed KHUTH <«Pa3yMmuasn
xu3Hb Bo Beeseniioty, apropnl U.C. 1lIknosckuit u
Kapa Carani; sTo npoayKT Heo6bru1ioro {Mo>keT GbITb,
AaXe YHUKAABIIOr0) 3a04YHOTO COTPYAHHYECTBA ABYX
NEepPBOKJIACCIIBIX aCTPOHOMOB, COBETCKOr0 ¥ aMepHKalIr-
ckoro. Ot Jyllln peKOMEHAYIO ee BCeM, KTO YHTAET 3TH
CTPOKH. S npouHuTan ee ABAXIH C OIrpOMHBLIM YJ0-
BOJIbCTBHEM, XOTSl OOBYHO MHe ObIBAeT TPYAHO BbIKPO-
HTb BpeMs, YTOObI JaXke OAMH pa3 NIPOYHTAThb CaMble
HeoOXoAUMble KHHTH.

' B cepemmae XX Bexa CosHeTHast CHCTEMA ONSTL CTaja NOJTH-
30BaThcA GObIIMM BHUMaHWEM B OCHOBHOM 6JjaroflapA paxeraM
H CNYTHHKaM, a B HacTosiulee BpeMsi McciepaoBanna Cosmevwnoit
CHCTEMbI IPSIMO-TaKH pacusenu Gyl neetoM. ( [Tpumen. aem.)

2 apannakc— BHAWMOE HIMEHEHHE NOJOXEHHUS He-
6ecHOro CBETHIA BCACACTBHE NepemenieRua rabmosarenn (cyrou-
Hik mapannaxc, roarynsi napannaxc). Ho mapanaakcy HeGec-
HbIX )cnemn ONpefessnoT pacCTOSTHAA A0 dTuX cBerun. ( [Tpumex.
nep.
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[Ilaccax ¢ MacmraGHON MOZENAbLIO HE AaBald Mile
NOKOSA, NOKa g He pemHA HSJOXHUTh B 3cce COOCTREH-
Hbie MpeACTaBJEeHHs O MacliTabe aCTPOHOMMYECKHMX
00beKTOoB.

HavyHeM, kak 0ObIYHO; TOJMBKO BHIGpOCHM Gacker-
6onbHble MsAYM, KOTOpble 5 Npe3nHpalo. BMecro sToro
AaBaitre npeactraBuM cebe, wro Coanue umeer 1 dyr!
B [HaMeTpe, a He 4,3 6urHoHa PYyTOB, Kak HA CaMOM
nene; Macmrab nawek moaenun 1:4 500 000 000 nmaso-
BeM «¢yToBbIM MacmrtTa6oM». Ha ocHoBe atoro gyro-
BOTO MacuiTa6a npexacraBuM B Tabsmne 4 aAnaMeTpo
KaXXIoH niatieTsl ® paccTositie o nee or ConHna.

Tabauya 4
MOJAEJb CONHEYHON CUCTEMBI B ®YTOBOM
MACIOTABE

Anametp Cpeanee paccrosaune

[rarera (» amoiMax?) or Connua (B dyrax)
Mepxypu#t 0,043 41
Benepa 0,105 78
3eMasa 0,110 107
Mapc 0,058 163
Hepepa?® 0,0062 300
IOmuTep 1,2 560
Carypu 1,0 1000
Ypar 0,42 2050
Hentyn 0,41 3200
[TryTon 0,06 (?) 4250

'®dyT= 30,48 cm.

1 Awoit M =254 cu.

IMlepepa — oxHa #3 caMnx xpynnwx {(aHameTp oxono
1000 xmM) manbix naaxer (Ne 1). Paccrosmue or Connua Rame-
pserca ot 2,55 ao 3,05 acrporomuueckux exwnnn (1 a. e. =
= 149,6 Man xM). (ITpumen. nep.)
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Taxum oGpa3oM, noayyaeTcs AOBOJBHO >XXHBO-
nucHas KapTuHa CoJiHedHOH CHCTeMB, B KOTOpoil
eCTb HECKOJIbKO XapaKTepHHX nrrpuxoB. Ecan Coa-
llle MPeACTaBUTDb B BuAe mapa | PyT B nonepedrn-
ke, To Carypu Gyaer umers 1 amoliMm B Anamerpe H
naxoanTsca B 1000 ¢pyrax ot Connna.

3em/ia RMeeT okoJio '/, AwliMa B AMaMerpe U Ha-
xoamnrcst npuMepho B 100 ¢pyrax or Coanua. A Jiyna
B QpyTOBOM MacmTabe uMeeT oKkoJio '/, AwliMa B AH-
aMeTpe M HaxoAuTcs npumepso B 6'/, awiimax or
3eMin.

IOnurep umeer 1,2 gwoiiMa B AHaMeTpe B CNYTHH-
KOBYIO CHCTeMy, 3allHMalOL{yI0 OYeHb MHOrO MeCTa.
B ¢yrosom Macmrtabe caMmi Ranexkuii cnyTHHK
IOnnrepa naxoauntca or rero B 17 ¢yrax. Yrobnl
CBOOOAHO ABMraTbcsA, cHcTeMe clyTHHKOB IOnurepa
Tpebyercsa 34 ¢pyra cBOGOAHOrO NMPOCTPAHCTBA.

B ¢yroBom macmirabe [lnyron Haxoaurcs Gonee
yeM B MuJe or Coanua, a sca CosnHeyHas cucrema
(cuntas mo op6urs [layToHa ¥ He yYUTHIBas op6u-
Thl KOMET ¥ HEOTKPHITHX I11aneT) uMeeT 1,6 Muau B
nonepevYHuKe.

l'oBopsa HHaYe, niOLIaAb, OXBaTbiBaeMasd BCEMH
njaneTaMH, spamapomuMncs Bokpyr Coanna, s aan-
ItoM Macirabe coctaBnJa Obl 2 KBagpaTHbie MHJH
UIH NIPAMEpPHO OAHY AECATYI0 IJIOMAAH OCTPOBa
ManxsTreH.

[IpeanonoxuM, YTO Mbl IIOMECTHIH HAUI COJIHEY-
HbIH Wap AuaMeTpoM 1 ¢yT B cepeanty lientpanbho-
ro napka Mauxastrena (Hafeioch, HHOCTPaHHible YHTA-
TeAH MPOCTAT MHe MOit NpoBuHuKanuaM). OpOHTHI
BceX nuaHer fo CarypHa BKJIIOYHTEABHO YMECTATCS B
napke. TpH caMble AajibHKe [1J1aHEeThl OKaXXYTCH 3a BO-
CTOYHOMN ¥ 3anaiHON rpaHHNaM# NapKa, HO Aaxe [Lry-
TOH OoCTaHeTcs B npeAenax Manxsrrena ¥ He focTaHeT
uu 50 Mcr-Pusep, un no 'yasona.
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[Ansa usobpaxenus CosHeuHol cHcTeMbl TaKoW
Macuitab Brosne ygo6eH, HO coBeplUeHHO He I'OAWT-
CS, eCI¥ Mb! 3aXOTHM NepeiTH K 3BeasaM.

Ecau Couiie umeer 1 pyT B AaMerpe, TO OAHA ac-
TpPOHOMHYecKas eAuMuuua (cpeniee paccrosiive OT
Connua fo 3eMJyn) HeMHOTHM Gosbille cOTHH DyTOB,
OANaKo OAMH cBeTOBOM roa' coctasur yxxe 1300 Muib,
napcek’ — 4200 muapb, a 6auxalfiniasg apeana 6yaer
HaXOAHTbCA HA paccToAHHH S500 MHAD.

HMHbIMHi c10BaMH, €CIH Mbl TOMECTHM Hallly YMeHb-
wennyio Cosntednyio cuicreMy B lleitTpasbHblii napk,
10 Gamxaiiwan 3seafa (rpoinas 3se3sa anbda len-
TaBpa) okaxetcs B Uepycannme,

Moxer 6biTph, 3TO AaeT BaM HHEKOTOPOE MpeACTaB-
JieHHe O PacCTOANMUM 10 3BE3/, 110 HE IOJLIOCTHIO OT-
pPaXaeT MCTHHHOe IOJIoKeNHe Jes, MOCKOJbKY ro-
BOPHT AuMmb 0 Oauxalimux 3ses3nax. Ecau B3garp
yTo-nubyAb noAasblie, TO HaM li€ XBAaTHT 3eMHoMH
MOBEPXHOCTH M IPHJETCA OTIPABHTBCA B KOCMOC,

Hraxk, BMecTo TOro 4to6n H3o0paxarthb anbdpy lleu-
TaBpa B KaKo#-TO TOYKe 112 IOBEPXHOCTH 3eMJH, Ipe/t-
CTaBUM Ayvlle, YTO Olia PACNoJI0XKeHa B fallpaBaeHUH
Jiyunr. B ¢pyToBoM Macintabe anvgpa llenraspa naxo-
AMTCS PUMePIO HA PACCTOSANHUM '/, YacTH feAcTBY-
TeabHoro paccrosauus ao Jlynsi. Mexay Coutleunoi
cucremolt B lleuTrpanbHoM napke u AeHCTBHTENbHOR
op6uroit Jynnr 6yner Bcero aums 8000 3pesn, a 310
YKHCA0 faXke 6JIM3KO He MOAXOAMT K MUJIJIHApAAM 3Be3]
Hawe# [anakTHKH.

Huade rosops, ganHaa Macmrabnas Moaeab caMa
BBIXOAHUT 3a Ipeaean Coalleynoit cucteMbl, TaKk YTO
HaM NMpHIETCA MOUCKATh crnocob moayvuie.

tCeeTtoBo#l roa— pacCToAHMC, KOTOPOE CBCT NMPo-
XOINT 3a IoA, To ecTh 9,46 x 10" kM.

2]l apcekKk — eIAHALA ANANHbI, NPUMEHAEMaR B acTpo-
womnn, paBeR 3,263 cperoBoro roaa, man 206 265 a. e., Han
3,086 x 10' M. (ITpunew. nep.)
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J\aBaiiTe yMeHbIIHM HaIllM PACCTOSRHSA elle NpH-
MepHo B 100 ThICAY pa3 ¥ NPHMEM AHaMeTP OpOUTHI
[LnyToHa paBsniM 1 mwiiMy. B takoM Macmrabe Coa-
Hlle Oyer UMeTb MeHbnue '/, MOHMa B IONEepeYHU-
ke. OHO, 110 CYTH, CPaBHS€ETCA 110 pasMepy ¢ KaKoii-
HHOYAb KpynHoili GakTepueii. B TakoM «GakTepuans-
HOM» MacmTabe GONBMHHCTBO 3B€3/1 HMEIOT MUKPO-
CKOIIHYECKHE pasMepHl, H TOAbBKO HEeXOTOpbie caMble
KpyNHble KpacHbie FATaHTHl Pa3/IMYHMbI HeBOOPYXKeH-
HbIM rnaszoM. I'mranTckas 3Be3sa AHTapec s<uMeeT»
OKoJIO '/, AlofiMa B AHaMeETpe.

B macmrrabe 6axTepuii cBeToBoit rox 6yner paBeH
Bcero aumb 800 awoiliMoB. B tabauiie 5 nepeuuncie-
Hbl PACCTOSIHHA 0 HEKOTOPHIX HIBECTHHX ApyYaimux
3Be3/], AaHHbIe B MaciTabe Gakrepnil.

Tabauya 5

PACCTOSTHUE IO 3BE3J B MACIITABE BAKTEPNI

3Be3na PaccToaRRe B MHAAX

Anvda llentaBpa 0,055
Cupuyc ' 0,11
Ilpounon 0,14
AnbTaup 0,20
Bera 0,34
[Tonnyxc 0,42
ApKTYp 0,51
Kaneana 0,54
Kanonyc 1,25
Bereabreitse 3,5
Purean 6,9

IlpeacTtaBasan cefe 3TH paccTosHHAA, He 3a6biBalt-
T€ O TOM, YTO BH HMeeTe /1eJI0 C paCCTOAHHMAMNA MeX-
ay o6bexTamu pasMepoM ¢ 6akrepuro. Ecau 66 Coa-
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ite 610 pasMepoM ¢ 6aKTepHio, TO ApKTyp (TOXe
pa3MepoM ¢ 6aKTepHIO) HaXOAHMACA Obl B NOJOBHHE
MHJH OT Hero. (B TalGaulle nepeducieHN OCOOECHHO
KpylHble ¥ SApKHe 3Be3bl, NOSTOMY OHH Obinu OH
HecKoabKo Goabiie 6akTepuli, HO STO MCKJAIOYEHHUS.
BoabIMHCTBO 3Be3Al B TAKOM MaciiTabe HMEIOT pa3-
Mep GaKTepHH.)

Hnu ckaxem no-apyromy. B npezenax ceMHa-
AUATH CBETOBBIX JIET OT Hac HIBECTHHI 39 3Be3AHbIX
cucteM, cuutas camo Coanue. (BoceMb m3 HHX AB-
JSI0TCSL ABOKIIBIMM 3BE€3aMH, a ABE — TPOHHDbIMH,
TaK YTO BCero B HHX 51 3Be3na.)

Ecau npeacraBuTh cee, YTO 3TH 3BE3AbI pacces-
HH 110 cpepe paanycoM B 17 cserosbix Jjer ¢ Conn-
IteM B HEHTPEe, TO Y Hac MOJXYyYHTcA cPepa o6beMOM
npumMepuo 20 000 kxy6udeckux cseroBbix ner. Ha
KaXAYI0 3BE€3/IHYI0O CHCTeMY 3AeCh NPHXOAMTCA IO
500 xy6nyeckux cBETOBBIX JIeT, a Cpeiiee PaccTos-
HHue Mexay O6amxaiimiumu Kk Coanny 3pe3anbiMH CH-
cTeMaMA paBHO KyOuyeckoMmy KopHio #3 500, uam
npuOMHIUTENBHO 8 CBETOBLIM rofaM.

Ecnu nepesectu Bce ynucaa B MaciItab 6akTepHH,
T0 GiHXadinine 3pe3AB MOXHO H306pasuTh 06bEKTa-
MH pasMepoM ¢ GakTtepmio (YacTo cTosimme OTAEaAb-
HO, MHOT/a B CKOTIJIEHHAX M3 ABYX-TpeX 3Be3ft), pas-
neaeHHbIMM CpeaHHM pacctossHHeM B 330 ¢yToB.

Ecau npeacrasuTb, YTO BeCch HbIO-Hopkckuit len-
TPaJibHbili TapK HakpPHIT Kpbilllel Ha BbICOTE 4yTb 60-
nee '/, MHIH, TO 06beM IIPOCTPAHCTBA MOA 3TOM Kpbl-
wei 6ynet pasen (B MaciutabGe 6akTepnn) Toit caMoit
chepe paanycoM B 17 CBETOBBIX J1eT, O KOTOpO# A ro-
BopH. Bbinie. Ha 3TOM y4yacTke MpOCTpaHCTBa, OXBa-
ThiBalomieM [lenTpanbubiil napk, BooOpa3ute 51 nia-
BAIOIIYIO B Bo3fiyxe 6aKkTepHIO (HECKOABKO rpyniiaMu
no 2-3 mrykn) u 6oavwe nuvezo. BoT BaM kapTHHA
3Be3/IHoro Heba.
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B nacrosimeit Bcenennoit Connue asuxercs B Koc-
MOCe CO CKOPOCTBIO 0K0J10 12 MHAb B CEKYHAY OTHOCH-
TeJbHO APYTrUX OGaHxalmux 3pe3an. B macmrrabe 6ak-
Tepuil 3TO paBHO CKOPOCTH '/,, AloHMa B roA.

OTAHYHO; IIPEeACTaBMM, YTO 9TH GaKkTepuH, pas-
AeJieHHble cpeHuM paccrosHueM B 530 ¢yToB, ABU-
)KyTCS B IIPOH3BOJIbBHBE CTOPOHBI CO CKOPOCTHI® '/,
moifima B roa (otHocuTenbHo peHrpa Maccni). Ilo-
npo6y#iTe BHIMHC/HTD BEPOATHOCTb TOTO, YTO KaKHe-
TO ABe 6GaKkTepnu CTOAKHYTCS. CKOJMBKO NMOHAO6GHT-
CA Bpe€MeHH, YTOObl TaKkoe CTOJKHOBEHHE IIPOH30-
mao? [la uenas BeyHoCTh!

ApryMeHThbl TaKOIo THIIA [IpHAABAaN 0co0YI0 3Ha-
YMTENBHOCTb CTapod TeopHH mnpoHcxoxaeHua Coa-
HeYHOH CHCTEMBI OT CTOJIKHOBEHHA HJHM MACTHIHOTO
CTONKHOBEHHMA ABYX 3Be3fl. BeposATnoctb Takoro co-
ObLITHA CTOADb MaJia, ¥To BO Bcelt nHaure#t IajakTnke
3a BCe BpeMs ee CYIECTBOBaHHS He 6ojee, MOXeT
ObITb, AECATH SBE3HBIX CHCTEM MOII0 BO3HHKHYTD
nono6ubiM 06pa3oM. Toraa nerko npearnonoxHTh,
YTO B 3THX AECATH 3BE3JHbIX CHCTEMaX IJIaHeTa 3eM-
JIT OKAXeTCA eAHHCTBEHHON NpuroAHON AJIS KHUIHM
1, CNeI0BATENbHO, eAUHCTBeHHON O6HTaeMON 1nane-
to#i B Tanakruke. [IpaMepHO Takoi Xe cUMTanach
BEPOATHOCTb TOTO, YTO TOJbKO Ha 3emje OGHMTaIOT
pa3syMHble CyIecTBa.

A1 paa, YTO TeOpHS CTONKHOBEHHS! ONPOBEPTHYTA.
MbICB O TOM, 9YTO COTHH MHJAAHApAOB 3Be3Nl [anak-
THKH OCBElIalOT IIycToe Oe3KH3HEeHHOEe IPOCTPaH-
CTBO, HEBHIHOCHMA — 3STO CAMINKOM 60AbIIasi pacTo-
YHTEJAbHOCTD.

Xota 6aKTepuasibibiit MaciTab OTJIHYHO NIOAXOAHT
ans naobpaxennsa GAAXKAUINAX 3Be3], OH He COBCEM
yno0eH, ec/i¥ Mbl BO3bMEMCS 3a raJlakTHKH.
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ranaxm-
YoCikan
MNOCKOCTh

100 000 ceaTOBMIX NEYT —————u

- Puc, 2. TanakTHKa

Muneunnbiii Tlyte — l'anakTuka, B KOTOpo#H Mbl Haxo-
AUMcs1, MMeeT ¢popMy JiH3b npuMepHo B 100 000 cpe-
TOBBIX JeT auaMmerpoM. CosiHeyHasi cHcreMa Haxo-
nutca npuMepro B 30 000 cBeTOBBIX n€eT OT ee LieH-
Tpa U npumepno B 20 000 ceeroBHiX AeT oT Kpas. B
ueHTpe lanakTukn pacnosoxeHo Aapo, coaepxauiee
npuMepHo °/,  3Be3A; AAPO, MMeEIOIIeE MAPOBHAHYIO
¢dopMy okoso 16 000 cBeToBBIX JIeT B AuaMmeTpe.

3a npeaenaMH 3TOro spa HaXOAATCA IJIOCKHE
CIHpaNibHbie (PAAHTH, B KOTOPHIX 3BE€3/Ibi PACCESHBI
He TaK IUIOTHO, Kak B AApe. Hemonanexy or Hame-
ro Coanua atu ¢aanrd uMeoT okoao 3000 ceero-
BbiX JieT B ToqMHHYy. [InockocTy IanakTuku — 3TO
BooGpaxaeMas IIJIOCKOCTb, pa3pelamoutas [anakTu-
Ky ILU1amiMsi nonoaaM, H Hame CoaHpe HaxoAauTcs
BCEro B 45 cBeTOBBLIX IrofaxX OT 3ToH MaockocTH (cM.
pHC. 2).

Ecan Mbl 3ax0oTiM H306pa3sHTb [a/1akTHKY B MacCH-
Tabe 6akTepuil, To O6HapyXHM, YTO €€ AHAMETp CO-
crasisier 1250 Muab, a aapo umeer auamerp 200 MHID.
Mbi cami HaxoauMcs B 375 MHJISIX OT LIEHTPa, a TOJ-
I(MHa CIMPaJbHKX (PAAHrOB B ITOM MeCTe paBHA
37 muasaMm.

[Inomaapr nomepeunoro ceyenus IajakTHKH B
6GakTepHalbHOM MaciuTabe (ecau NpEACTaBHUTDb, YTO
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Of1a JIeXXHT IJIaNIMA Ha MOBEPXIIOCTH 3eMJIH, B NIPO-
MrHOPHPOBATh KPHBH3HY 3TOH NOBEPXHOCTH) NpPH-
mepHo 1 400 000 xsanpaTHBIX MHAb, HJIH MOYTH
noyioBuHa maomaan CHIA, ne cuutaa Ansacky u la-
paiieB. [IpeacrasbTe, 4TO Mo BCcel sTOH NAomanu
11on13a0T 6aKTepun, 60oysee coTHH MUAAHApAOB Gak-
Tepu#, IIPOCTHPASACh HA MHOXECTBO MHJIb BBEPX H Ha
/eCATKH MHJIb IO/l 3eMJIIO. |

IMoxanyit, [anakTHKa CAMMKOM KPYNHBIA 06BEKT
ANA Takoro Macmraba. Kaptuna craner ente Heyno6-
llee, €CJM NEePEBECTH COCeAHHE TaJIakKTHKH B Maclu-
ra6 6axkTepnii. Bamka#uias 6onbmas ranakTuka (Ty-
MAHHOCTb AHIApOMenn) OyAeT HaXOAHTbCA He MEHee
yeM B 25 000 Muab.

Jlaano, naBaiTe Bo3bMeM MaciiTab elle Mejbye,
rae CosHile UMeeT pa3Mep aTOMa BOAOPO/AA, OKOJIO
O/HOH ABYXCOTHATHAECATHMHJUIHOHHOA AwiMa B
nonepeynnke. B rakoM aroMiuoM Macmrabe cBeToBO#
roa paseH Bcero jumb 0,0274 nmoitMa. banxatinias
K 1iaM 3Be3/la B aTOMHOM Macliutae HaXOAUTCA NMpPH-
MEPHO Ha PaCCTOSHMH '/, noAMa.

ATOMHast MOAeab H3oOpaxaeT 3Be3/ibl B KayecTBe
06bEKTOB pa3MepOM C aTOM, pa3fie/ieHHbIX CPeAHHM
paccrosindeM B 0,22 aoi#ima. Ecan npeaAnosoxHTs,
4TO BCE 3Be3ABl y Hac ABoitubie (YTO C TOUKH 3peHus
ACTPOHOMHH He WIpaeT CyN[eCTBEHHON POJIH), MOAB-
naercs 6oabllioe HCKyNleHHe CPaBHUTb [anakTHKy B
aTOMHOM MacmiTabe ¢ BOAOPOAHBM O6JaKOM, MoJe-
KyJibl KOTOPOI'O COCTOAT M3 IBYX aTOMOB BO/0OpOAa.

MOXHO pacCYUTaTh KOJUYECTBO MOJIEKYJ]1 BOAOPO-
Na B 3aJlaHHOM ofbeMe rasa npu O6bHIYHOM aTMOC-
(pepHoM nasaeHuH ¥ teMnepatype 0° C u no pesynanb-
TaTy BBIYMHCJHMTD CpPeJHEE PAaCCTOSIHHE MEXAY MoJe-
KyJaMiu. YTOObl BH He KOpIIeJH HajJ pacyeTaMu, s
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caM CKaXxy BaM, YTO CpeflHee PaCCTOslIHe COCTABHT
0,00000013 moiima.

HNuviMu cnoBamu, ecau yxkatp namy lanakTuky
A0 Tako# CTelleHH, YTO COCT2BAAOIHE ee 3Be3fbl
CPaBHAIOTCA [0 pa3Mepy C aTOMaMH BOJAOpOAa, TO
paccrosinde Mexay HuMu OyaeT 60siee YeM B MHJIH-
oH pa3 6osblle, YeM PACCTOSIHHE MEXAY MOJIEKYJa-
MH OOBIYHOTrO BoiopoAa. [aJlakTHKa B aTOMHOM Mac-
mrabe — 3TO HACTOALUN BaKyyM.

Ho 10 cux nop Mbl rOBOPHJIHM TOJBKO O TOM, YTO
HelloCpe/ICTBEIIHO OKPYXaeT Hac B PaCCeTHHBIX CITH-
panbHbiX (Ppaanrax [asakTHKH. A 4YTO TBOPDHTCA B
mapoBOM CKonneHHH? Takoe cxonueHue, rae CKOH-
nentpupoBato 100 000 oTaenbnbIX 3Be3n, uMeer
okosio 200 cBetoBbIX JeT B AnaMerpe. Ha ¢ortorpa-
bHAX OHM HANOMHMHAT IOPKY TajibKa, U 3BEe3AbI
PaCChIlaHbl TaK TYCTO, 4YTO CJAHBANMTCA B ofiree CH-
aoinee o6aako. Ha HexoToppix Hso6paxkeHusx 3pe3-
Abl TECHAT APYT ApYyra, CJAOBHO B YacC IIHK.

Ho Tak au 3T0 Ha camoM nene?

Takoe mapoBoe CKoIlIeHHe HMeeT B ofbeMe
4 200 000 xky6nueckux CBETOBBIX JI€T; TaKHM O6pa-
30M, Ha ONHY 3Be3Ay B CpeAHeM NPUXOAHTCA IIO
42 xy6M4eCKHX CBETOBBIX Iofia IIpH CPeAHEM pPacCTO-
SIHHH MeXAY 3Be3/1aMH 3—5 CBETOBBIX JIET.

3710 cpeaHee paccroanue. [lo Mmepe npubamxenns
K HEHTPY CKOIUIEHHA INIOTHOCTDb CTaHOBHTCA 6OJbllie,
TaK YTO NPeAIOJIOXHM, YTO B LleHTpe cdephl cpea-
Hee pacCcTOsiHHE MEXAY 3Be3laMH COCTaBJiseT He 6o-
nee 0,5 cBeTOBOro roaa.

B aromMHOM MacuITabe Takoe pacCTOSHHE PaBHO
0,014 nioiima, oauaxo sto B 100 000 pa3 Goabiue,
4eM pacCTOsiHHE MeXAy MOJIeKyJaMH BOAOpOAa B
ycaosuax 3emau. llaxke neHTpaJibHas 4acTb CKOIJle-
HAA CpaBHMMA C BaKYyMOM, Irile IJIOTHOCTb COCTaB-
AsieT BCEro JHIMb OAHY KBHATHJAMOHHYIO AO0JIO0
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J0THOCTH BoJopona. O6paTHTe BHHMaHKHe H Ha TO,
YTO MOJIEKYJH BOAOPOAA ABUIralTCA CO CKOPOCTHIO
npubansurenbHo 1 MuIs B MHHYTY, Torda Kak B
ATOMHOM MacmTabe 3Be3fbl IAPOBOr0 CKOIIJIEHHS
IPAKTUYECKH HeNOABH)XHBI [0 OTHOWEHHIO APYI K
Apyry. Kak sMAHTe, naXe B LEHTpe CKOMJACHHA Be-
POSITHOCTh CTOJIKHOBEHHsI HE TaK BEJHKa.

3Be3AAN pacCHIaHbl 110 TaJaKTiftieCKOMY LEeHTpY
¢ MJAOTHOCTBIO IIDHMEPHO B ABa pa3a 6oJablie, 4YeM
Cpe/iHAsA NJIOTHOCTDH IIApPOBOro CKOIeliusi; B caMoit
cepaueBuHe Hamieli [aJJaKTHKHM cpeliRee paccTOsSHuUe
MEXAY 3Be3/1aMd PaBHO, MOXET ObITh, YeTBEPTH CBe-
ToBOro roaa. Ho BakyyM H Tam 3aHuMaeT OrPOMHbIe
NPOCTPaHCTBA; flaXe B raJJaKTHYECKOM LEHTPE CTOJI-
KHOBEHNs 3Be3/l MOIYyT IPOMCXOAWTDH Hie Yame YeM
pa3 B MHJLAHOH J€T.

(Tem ne Menee ciia IPUTAXKEHNUA B 1IAPOBOM CKOII-
JIECHHH, COAepXallfeM HECKOJbKO MHJUIMOHOB 3Be3f,
ropaszo BbiNIe, 4eM Yy rasa, COAEpXamero HeCKoJAbKO
MHJJIHOHOB MOJIEKYJ BOfopoAa. MHorue sBeafbl MO-
ryT IIOABEPTHYTHCA CHABHOMY CXATHIO HJAH B30PBaTh-
cA, BoicBO60XAast (PAaHTACTHIECKOE KOJHIECTBO SHep-
rHH; OT MOJIEKYJI BOIOPO/ia TAKUX MMOCTYNKOB XIaTh He
npHxonurca. CAOBOM, He HaI0 CAHIIKOM YBJEKAaThCA
aliaJIOTHAMH. )

B aromHoM Macmtabe asakTHKa umeet 225 Py-
TOB B nonepevyHuke, a CosHue HaxoauwTcsl IIpHMep-
1o B 80 ¢pyrax or ee HenTpa. ['asakTH4yeckoe sAApO
uMeeT npubunintenvuo 43 ¢yra B aAuamerpe, a TOJ-
I{MHA CIIHPAJIbHBIX KpaeB B TOM MECTe, rje HaXO4HT-
ca Hawe Couanne, okoso 8 ¢pyros.

Haxe B aTOMHOM MacuuTabe ['anaKkTHka — BHYIIH-
TeJbHbUf O6bEKT, TaK KaK, eCJIH ee NOJIOXKUTD Ha 3eM-
70, OHa NokpoeT coboi noutn 0,4 ra MOBEPXHOCTH.
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Coanne o6paniaeTcss BOKpYT rajlakTH4eCKOIo leH-
Tpa 3a 220 MuJIMOHOB JeT. B atroMHOM MaciuTabe oHO
NpeonoJieBaeT OKPYXHOCTb OPOMTHI AnuHON OKONO
500 ¢dyrop 3a aru 220 MHANHOHOB JeT, HUAH OAMY
ABaAIATYIO AI0IIMa 32 CeMb/IECAT JIeT XKH3HH nabmona-
teas. OueBHAHO, YTO NPH 3TOM [asaKkTHKa MTOKaXKeT-
CA HEMOABMXXHON, U AelCTBHTEIBHO, ecin HabaOAaTD
6AN3JIexallne raJlaKTHKH B TeJIeCKOIl, TO 3Be3/1bl, KO-
TOpble Ka)XKYTCA Mejbye aTOMOB, KaK 6yATo CTOAT Ma
MECTe.

Kcraru, B aroMHOM Macmrabe 6auxaiimas 60Jb-
uad raJjakTHKa — TyMaHHOCTb AHApOMeAbl — HaXo-
auTcA B 1 Muie or nameit. BapuiBaomasca rajlakTHka
M-82 naxonurcs B 4'/, Muan. CkonaeHue raakTuk
B co3Be3auu [leBm HaxoauTcsa B 16 MUAAX, a THTaHT-
CKOe CKoIeHue B co3pe3ann Bonocel BepoHHkn — B
81 mune.

Bauxaitumii xpazap (cM. rnaBy 2) HaXOAMTCH
npuMepHo B 900 muaax. Camblii yaaseHHbBIA H3BECT-
Hblii KBazap — npuMepHo B 3500 Muagx, a rpaHHana
Habmonaemoii Beenennoit naxoaurcsa s 5300 MuiIsX.

Jaxe B aroMHOM MacmiTabe, XoTs caMy [anakTu-
Ky He TaK TPYAHO NpeACTaBHTb, BeceneHnasa B HEJIOM
cOXpaHsieT OrpOMHbIe pa3Mephl, IIpeAcTaBAdA coboil
cepy 6osiee 10 000 munbp B AnMaMeTpe.

Ho nonpo6yeM n306pa3uTh HAIIy YeTBEPTYIO MO-
Aeab, B3fAB AJA Hee eife Gonee Meakwil MacmTal.
[IpencrasuM cebe, uro CoiHle nMeeT pasMep He aTo-
Ma, a IPOTOHA, PACNOJIOKEHHOrO B 1eHTpe aToMa. OH
uMeeT 0Koao 1 X 252 fioiiMa B NoNepeYHNHKe; TAaKUM
06pa3oM MBI N0JIy4aeM <POTOHHbIHY» MacmrTal'.

! B ynoMaryToil MHO0 KuMre LlknosBckuit n Caran nojabp3y-
TcA MacmTaboM, B KOTOpoM OpOHTa 3eMaH NpHpaBHEHA K aTo-
My BOZOpOfIa. JTO MCJAbYe MOEro aTOMHOro Macmrraba M Kpym-
nee nporonHoro. ([Tpumey. aem.) '
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B macmTa6e nporoHa anakTHka Muaeunoro Ily-
TH — 9Ta KOJIOCCAaNbHaA JIHH3a, colepkamasa 6oJee
100 000 000 000 3Be3n, — cbexxkuBaerca N0 KPOXOT-
HOW MBIIHHKH AHaMeTpoM He 6oJiee 00,0274 arokMa.

Kak cHAIbHO COKpaTHJ/HCDh paccTOsSHHA! Danxati-
LKA KBa3ap JIeXHUT Ha paccrosHuH 40 ¢pyToB OT
MWHHATIOPHON rajakTH4ecKoMd JIMH3bI, a CaMbli yAa-
JeHnblii KBazap — Ha pacctosHuH 180 ¢pyrtor. I'pa-
nuua HabaoaaeMon Bcesiennoil HaxoAUTCS 1I€MHO-
ruMm gaasme 300 ¢pyTos.

Taxnm o6pa3oM, ecJiM MPeACTaBHTb, YTO 3Be3/bl
MMET pa3Mep NpPoToHa, To.BCA BcesieHHas npeBpa-
uraercsa B map 600 ¢pyros B fuameTpe 06eMOM OKO-
no 100 000 000 xy6uuecknx ¢yTOB.

CKoOJIbKO e rajakTHK OHa 3aKJyaeT B cebe?
ITOoro He 3HaeT HMKTO, HO MHE YaCTO BCTPE4aJoCh
MIIEHHE, YTO KOJIHYECTBO TaJlaKTHK onpeaensercs
IIPUATIIBIM KpYranM yHcaom 100 muaanapaos. Uro
o3navyaeT 1000 npoTOHHBIX rajakTHK Ha KyOM4yecKHnii
¢yT, NpHYEM cpellHee PACCTOAHHE MEeXAY HHUMH NpH-
MepHo 1,2 nloiiMa.

B npotonnom Macuirabe TYMaHHOCTD AHApOMeb
JiexxHT Beero B 0,6 AjoiiMa OT Hac; ecTb ele HeCKOJib-
KO MEHbIUIHX raJlaKTHK, pacnoJIOXXeHHbIX TaK XKe OJIn3-
KO HJAH eme 6amke (paccTosiHMe MeKAY TaJlaKTHKaMH
B HaineM 6anKadmeM OKPYy>KeHHH I1eCKOJIBKO MEHbIIe
BbIMHCJEHHOTO MHOH cpe/liero pacCTOsHUA).

Mosker 6bITh, MB HaXOAMMCSA B TAKOM YyYacTKe
NPOCTPANICTBA, IAe rajJJaKTHKH pacnoJjioxkellnl IJIOT-
Hee, yeM B cpeaHeM no BceaeHioin. Bo3MoikHO, MbI
ABJASAEMCSA 4YacTbl0 OTPOMHOHN rajlakKTHKH rajakTHK,
«CyneprajakTHKH», 3a npeaesaMHd KOTOPO! JIEKHT
rpOMaJHOE H OTIIOCHUTEJIBHO IyCTOE NPOCTPAHCTBO, a
Aajblle HAYHHAETCH Apyras cyneprajakTHka. B ra-
KOM CJiy4yae rajakTuyecKas NJOTHOCTb BHYTPKM Cy-
neprajlakTHKH HE MOXXeT CYHTaTbCA THIIHYHOH AAsA
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KocMoca Boo6Gme. EcTh HekoTOpble aCTPOHOMBI, KO-
TOpbl€ BPHAEPKHBAIOTCA HMEHHO TaKOro MHEHHMS.
C apyroi cTOpOHBI, KOIMYECTBO MAIaKTHK B HabJ110-
naemoit Beenennoii, ouennsaemoe B 100 000 000 000, —
3TO OIMOKa, coBepinaeMast KOHcepBaTopaMsu. Moxer
6mTh, B Heit He 100 MHMapaos, a 100 TpHATHOHOB.
Yro 1o MeHA, TO 1 HHCKOJIBKO He YAMBHJICA Obl 3TOMY.

Hakorel1, no3BoJibTe MHE Ha CKOPYIO PYKY U3o6pa-
3HUTD NATYIO, H MOCJAEAHIOL, MoAeab. IlpeanosoxumM,
9TO BCsl Hama [anaxTuka HMeer pasMep atoma. B Ta-
KoM Macmrale HaGawonaemas BeceneRHas Gyaer HMeTh
'/ 100 IOHMa B MoONEpeyHNKE, a cpellnee pacCTOosIlHe
MeAAy rajjakTukamn cocraBT 0,0000002 moi#iMa. 310
O49€Hb O/IA3KO K PACCTOAHHIO MeXAY MoJIeKyJaMH B
OOGBIYHOM BOAOPOAE NPH CTAHAAPTHBIX YCJIOBHAX.

Hnage ropops, ecjn 6bl Mbl MOTJIH OTOABHHYTDb-
csi ot BeesentHoli Tak Aaneko, YyToObl OHA NpeACTaza
nepes HaMHM B BHIe KPOXOTHOTO Ny3bipbKa BEIECTBa,
COCTOSIEr0 M3 «MHKPOCKOMHYECKHX YacTHll — ra-
JaKTHK» pa3MepoM He OGojblle aToOMa, TO Mbl OOGHa-
PYXHAR OB, YTO OHA f10X0)Xa Ha KaMe/abKy <«rajak-
THYE€CKOI0 Tra3as ¢ TJIOTHOCTHIO YaCTHIl MOYTH KaK Y
«00BIYHOTO Ta3as.

Hrak, caenaB Kpyr, Mbl BepHYJHCb AOMOM.

HUan ne sepnysncs? Moxer 6HTh, HaM HaJO 3a-
IyMaTbCcsl O TOM, YTO NOKOJieHue MNucareiel-ganra-
CTOB, NNTABIIHXCA COCTaBHTb COJIHEYHYI0 CHCTEMY
K3 aTOMOB, ObIJI0 CJAHUIKOM KOHCEPBAaTHBHBIM? A
ecAR 6Bl OHH- MONPOGOBaANHM cAesaThb U3 aTOMOB ra-
JAaKTHKH, MOXeT ObIThb, TOTAA...

Ho Hert, cna6Geer Mol paccyaok, OT 3TOrO JIerko
COiTH ¢ yMal'

! Hurara u3 «Kopoan Jlnpa» » nepesone B. Ilacrepraka.
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Taana 6
HEBECHHN KAJENRIOCKOII

B 1966 roxy s omy6AMKOBaJ KHHATY 10J Ha3BaHH-
eM «Bcenennas», koropas Bhi3Basia HeKOTOpOE HeJO-
BOJIBCTBO CO CTOPOHBI OAHOI'O KPHTHKA, BN Pa3nBIIEro
XxeJlaHHe, YTOOhl HayyHble (PakThl GbLIH Iynie nepechl-
MmaHbl BOCKJHMIATEJbHBIMH 3HaKaMH, YeM 51 OOBI9HO
CHHUTAO JOCTATOYHLIM. OH, BHAHMO, Paccyxaan Tak:
HayyHble (PaKTH H pacCy>KA€HHA — 3TO, KOHEeYHO, XO-
pomro, Ho 6bin0 GH emre nydine, ecan 6b1 BMecTo Gec-
CTPacTHHIX 00 bsicHeHHI 6bL10 060 Ibile BOCTOPIOB.

CBo10 MBIC/Ib OH BHICK232J1 MHE B CACNYIOHIAX CJI0-
BaxX: «UHTaTh CIPaBOYHAK OY€Hb UATEPECHO, OCOOEH-
Ho coBpeMenHbiii... Ho eMy Obl He noBpeaunno, ecin 6
Bhl 4yTh-9yTh Pa36aBHJIH ITOT I'POXOT CTATHCTAKH BO3-
r71acOM H3yMJICHMA...»

ITo-Moemy, ecain Te6Ge NMOBE3N0 HapBaTbCst Ha KPH-
THKa, IPEANIOYHTAIONETO CTOHATD H aXaTh, TYT HHYe-
ro He NojAesaellb, HO, NPOMY IPOIEHHS, s e COOH-
paroch eMy yroxaars. 51 TBepao yBepeH, 4TO. J0/HKHBIM
o6pa3oM npeacTaBJ/ieHHble CTATRCTHYECKHE JaHHbIe Ca-
MH 110 ce6e JOCTATOYHO YAHBHTEJbHBI, H 6J1arOCK/IOH-
HbI# YHTaTeNb MOXET CaM PellaTh, KOTAA eMy aXaTh,
H He HyXaeTcs B TOM, 4TOObI s 32 Hero CToHaJ.

[IosToMy BO3bMeM KaKylO-HHOYAD TeMy Hayraf... H
TIOTOBOPMM O TOM, YTO HHTEPECHOTO MOKHO BHIHECTH
H3 4I'POXOTa CTaTHCTHKH» O ABYX CIIYTHHKax Mapca.

Haynem c¢ paccrosnauit. Moboc, Ganxkaimut K
Mapcy H3 AByX CNYTHHKOB, HaxoauTCa B 5700 MHIAX
OT HeHTpa naaHersl. [lockoabky Mapc KMeer aHaMeTp
4200 Muib, ero nNoBepxHOCTb OTCTOMT HA 2100 MKUADb OT
HeHTpa. 3naynt, Moboc coBepmiaeT 060pPOTHI BOKpPYr
Mapca Bcero B 3600 MH/IAX HaZ MOBEPXHOCTHIO IJIa-
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Herbl. YTo Kacaercsa [leiiMoca, fanbHEro CyTHHKA, TO
on Haxoaurcs B 14 600 muasx or mwentpa Mapca H B
12 500 MHISX OT €ro NOBEPXHOCTH,

®oboc n [eiimoc ropasno 6anxe xk Mapcy, yem
Jiyna k 3emae. IlapagokcaibHO, HO B HEKOTOPO#
CTelleHH H3-3a 3TOro HX TpyAllee BHAETb C MOBEPX-
HOCTH NJaileThl — NpHYHHA B €e COOCTBEHHOU KpH-
BH3LiE.

KpuBH3Ha Halleil njlaneTsl He MenlaeT HaM BUAETD
Jiyny. Jlyna HaxoauTCAa Tak JajeKo OT Hac, YTO OHa,
TaK cKa3aTh, NApPHUT HaXA BbiITyKJI0K 3emaeii. Ecan 6n
Jlyna naxoanJaco psiMo HaR 9KBAaTOPOM 3eMJIH, TO ee
6b110 6B BUIHO MOYTH AOQ CaMbIX NOJIOCOB. TONBKO B
npeaenax NMOJOBHHB rpajyca OT KaXJAOro noJjoca
Jlyna omyckasacp 6M HH)XXE FOPH30HTA, MpAvYach 3a
BHITIYKJOCTbIO 3eMHOM NOBEPXHOCTH.

Ho op6uTta Jlynnl HakjolieHa Ha 18° oTHOCHTEJIb-
HO 3€MHOTrO 3KBaTOpa, NOITOMY B TO HJH HHOE Bpe-
MA OHa MOXeT OCBeniaTh 3eMJ0 Ha 1000l mWHpoTe
ot 18° c. . o 18° . m1. JTOoro HakJOHA Gosiee YeM
AOCTaTOYHO, YTOOM caenatp JIyHy BHANMOI Ha 060-
Hx noawocax. Kopoye ropops, Ha 3eMJjie HET TAKOro
MecTa, ¢ KOTOPOro HeJjb3st 6610 OH yBHAETD JiyHY.

OnHako Op6HTHI MAPCHAHCKMX CNIYTHHKOB HaXo-
AATCA NMPAKTHYECKH B ITIOCKOCTH 3KBaTOpa IJIaHeThl.
Op6ura ®oboca HAKJIOHEHA K STOM NJIOCKOCTH BCETO
Ha 0,95°, a opbwura [leiimoca — Ha 1,3°. M3-3a aroro
BHITYKJOCTb Mapca, kK KOTOpoMy Tax GJIH3KO pacno-
JIO)KeHbl MapCHAaHCKHe CTYTHHKH, MEaeT HX BHAETD.

Jletimoc, nanbHHUR CMYTHUK, HHKOrAa He BHAEH H3
moboit Toukn 3a 83° c. m. uam 83° w. m. HA nosep-
xHOoCTH Mapca. ¥ ®oboca, 6JANXHEro CNyTHHKa,
Aena WAYT emle Xyxe. 3a 69° c. w. nan 69° 0. m.
Mdo6oc HUKOrAa He BHAEH. IJTO 3HAYWT, YTO C
0,7 npoLleHTa MapCcHAHCKO¥ MOBEPXHOCTH HHKOTAa
HeJb3s YBHAETb HH OAHH H3 ABYX cnyTHHKOB. Eme
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¢ 6 NPOLIEHTOB NOBEPXHOCTH IJIAHETHI MOXHO BHAETD
ToAbKO JleiiMoc, Ho Moboc TaM He BHAEH HMUKOTAA.

O6a cmyTHHKa BMecTe MOXI0 BuaeTh ¢ 92,3 npo-
lleHTa MapCHAHCKOIi MOBEPXHOCTH, H s1 COBETYIO IO-
MIIUTh 00 3TOM BCEeM NMOTEHUHANbHBIM IOCTAM MapCH-
aNCKHX KypopToB (Beab Koraa-HHGyab e OyAyT
MapCHAaHCKHE KypOpTbl).

Tenepp monpo6Gyem npuayMaTth 4To-HHOYAb LiO-
BeiibKoe. Moboc nenaer noJiHbiil 060poT BoKpyr Map-
ca 3a 7,65 yaca; [letimoc — 3a 30,3 yaca. IT0O Tak
Ha3blBaeMbI¥ 3Be3HBIH nepmoa oGpameHus, TO ecTb
TO BpeMs, KOTOpoe Tpedyercsa CINYTHHKY, YTOOH U3
TOYKH HaNpOTHB KaKo#-JIH60 3BE€3Abl COBEPIIHTSD 10]1-
HBll KpYT no He6y H BEPHYTHCH B TY XK€ TOUKY.

3Be3anblii nepHoa obpauienus JiyHbl cocTaBaser
27,32 cyToK; OH He paBeH IPOACJXUTENHHOCTH MecCs-
na, Kak HaM oObIMHO KaxeTcsi. UTo Hac HHTepecyeT
KacaTeJibHO JlyHsbl, 910 H3MeHeHHs ee (a3bl, 3aBHCS-
11{He OT €€ N0JIOKEHUsI OTHocHTeIbHO Co/lHIa, a He Ka-
KO#i-THOO 3Be3Abl. JiyHa nosHas, Koraa OHa HaXO/MT-
¢ Ha nDpoTHRONO0JI0KHOA oT CoJIHLIa cTOpOHE 3eMJINM.

IlpencraBuM, HanpHMep, YTO NoJiHaA Jiyna Takxke
HaXOAUTCA NMPSMO llepel KaKoi-To 3pe3foii. Uepes
27,32 cyTOK OHa CHOBA OKaXXeTCH IPAMO nepes STOH
3Be3/10ii, HO Telepb yxKe oHa He Oyaer HanpoTHB Co-
HUa. 32 27,32 cyToK, KoTophie TpeOyworca Jlyne, uro-
6n1 coBepmnTb NoJiHbA Kpyr, CosiHIle HEMHOYO nepe-
MECTHUTCS OTHOCHTEJIBHO 3B€32 B PE3yJIbTATE BpameHus
3emnH Bokpyr Cosnxua. JiyHe noHago6urca eme Bpe-
M, 9TOGBI NPOUTH ACNOJHHTEJbHYIO JAHCTAHIIUIO H
CHOBa 3aHATH noJioxkenue HanpoTHs Coanna. [lo srok
NpRYKHE NEePHOA OT NOJIHOJYHHS A0 NOJHOJYyHUS CO-
cTaBjseT 29,53 cyToK. DTo CHRHOANYECKKI Mecall, HAH
CHMHOAMYeCKHU NepHoA oO6palieHus.

Bo3nnkaer cnpaseAJHBHIN BOMpOC: CYIECTBYeT
JH y CIyTHHKOB Mapca Takas jKe pa3sHHIA MeXAY
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OOBbIYHO YKa3bIBaeéMbIM 3Be€3AHBIM NlepHoaoM obpalle-
HHS ¥ CHHOAHYECKHM IepHOAOM, 1O KOTOPOMY pac-
CYHTHIBAIOTCA ¢a3bi?

Mrak, pasnuua Mexay CHHOAHYECKHM H 3Be3AHbIM
NEPHOAAMH 3aBHCHT OT TOr0, HACKOJbKO AAJIEKO YXO-
AMT MiaHera, o6pamascy sokpyr CoJuia, 1oxa crnyr-
HHK coBepuIaeT CBOE NyTemeCTBHE 110 OpOHTe.

Yem Gunxe naanera k ConHiy, TeM ObicTpee oHa
ABHIKETCS 10 CBoeil opOuTe H TeM ObICTpee BHAKMOE
asuxenHe CoJiHila Ha ¢oHe 3Be3]] NMAaHEeTapHOrO
He6a. C apyro#i cTOpOHBI, ¥€M Jajblle CIIYTHHK OT
nJjaHeTnl, TeM 6oJiblle BpeMEiIH YXOAHT Y Hero Ha
TO, YTOOBl 3aBepIIMTh OPOHTANbHHIA Kpyr, B TeM
6oJibile pacCTOosHKe, KOTOpOe IJjlaHeTa LPOXOAHT
pokpyr CoJuHua. .

3ua4ydT, caMass MaJieRbKas pa3HHUA MeXIy CHHO-
AHYECKHM U 3BE3AHBIM MNepHOxaMH o6pamienus y
CIYTHRKa, HaXOoAaAmerocs 6JH3Ko K CBoel naHere,
KOTOpasi caMa pacnofioxkeHa zajneko oT CoaHiua.

[lockoabky Mapc HaxoguTcs aanpme ot Conrna,
4eM 3eMiisA, 2 €ro COYTHRKH — 3Ha4YHTeJbHO GJHXKe
K HeMmy, 49eM JlyHa Kk 3emiie, TO pasHHua MeXAy CH-
HOAHYECKHM H 3BE3JIHHIM NEePHOAAMH o6palleHHs Y
Moboca n [leiiMoca aoJKHA OBITH ropa3fe MeHblUe,
yem y JIyunl. Tak OHO H ecTb.

B 10 BpeMma kak cHHoaudecKH#f nepHoA ofpaie-
HuA JIynasl na 2,2 cyTOK AJHHHee 3BE3](HOTO, CHHO-
audeckni nmeproR ob6pamends [le#moca BCero auinb
Ha 3,6 Munymw nnnHHEe 3BE3JHOr0. JTO 3HAVHUT,
910 [lefiMOC, coBepHIRB MNOJHBIA 060pPOT BOKpYT
Mapca, AoXKeH NOTPATHTh JRMHUX 3,6 MUHYTH,
yTOOH AOrHaTh BMaEMoe auxenue CourHila no Map-
CHAHCKOMY HeGy.

®doboc, KoTopmit 6aHxe Jle#iMoca x Mapcy H
6ncTpee coBepiilaeT cpolk o6opor, aoronsier ConHue
Bcero 3a 14 cexynd. 3HaYHT, MOXXHO npeHe6pedb
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3TOH pasHHUeN M CYHTATb, YTO Y OOOMX MapCHaH-
CKUX CNMYTHHKOB 3Be3AHBIA nmepHoA obpalueHus pa-
BeH CHHORHYECKOMY NepHoay oOpameHHs.

[IpeanosnoxuM, YTo MBI CTOEM Ha 3KBaTope Map-
ca # Mapc He BpamiaeTcsi, OCTaBasiCb HeNOABHXXHbBIM
OTHOCHTeJIbHO 3Be3a. Mbf yBuAHM, Kak [lefiMoc noa-
lIUMaeTcd Ha 3anaje, nepecekaer He60, NPOXOAHT
NpAMO y ac Haj roJOBOK H CaJJUTCA Ha BOCTOKe.

IJTO KaxeTcs BaM cTpaHHbBIM? He crparHo Jn,
YTO CIIYTHHMK BOCXOAHT Ha 3amaje H 3aXOAMT Ha BO-
ctoke? Ho B 3afaHHBIX yCJHOBHSIX MMEHHO TaK H
npoHsonaer, n6o elimoc o6pamaercs Bokpyr Map-
ca ¢ 3amaja Ha BOCTOK.

310 coBepIIeHHO 06bryHoe fAeno. Doboc Toxe Bpa-
aeTcs BOKpyr Mapca ¢ sanaga Ha BocTok, H JlyHa
BpamIaeTcA BOKpYTr 3eMJIH ¢ 3anafa Ha pocrox. HemHo-
ro9McJieHHble CITYTHHKH, KOTOpbl€ NOCTYyNaoT Haolo-
pot (nanpumep, ®eba, cambiit raavbunii cnytunk Ca-
TypHa), Bpamasch ¢ BOCTOKa Ha 3alaj, ABUraloTCs 1Mo
TaK Ha3blBaeMoilt <o6paTHOU opOuTes.

Opnako, ecan JlyHa naer no csoeit op6HuTe C 3a-
naja Ha BOCTOK, IOYEMY K€ OHa BCTaer Ha BOCTOKe
M CAAMTCA Ha 3anafge? Eciu B AeHCTBHTENbHOCTH OHa
ABHXETCA C 3alajia Ha BOCTOK, floYeMy XXe Mbl BM-
KM, KaK OHa JABHXETCSH C BOCTOKAa Ha 3anan?

OTBer COCTOHT B TOM, YTO Mhl CMOTpHM Ha JIyHy
lile ¢ HeMOABHXHON NuiaHeThl (KAaKMM S NPeAOKHJ
BOOOpa3uTh Mapc HecKOJbKHMH aG3aliaMH BHIie).
3eMJs BpamaeTcs BOKPYT CBOEH OCH B HallpaBJieHUH
¢ 3anaaa Ba pocrok. (IlnaneTni, KoTopne BpamawT-
¢S € BOCTOKa Ha 3amaj, Kak Benepa, coBepuiaior
«06paTHoe BpalueHues.)

3eMJst BpallaeTcsl € 3amnajia Ha BOCTOK ropasjo
ObicTpee, 4eMm JIyHa BOKpyr 3eMun. 3eMJis coBepila-
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eT NONHBIA KpYT BpameHHna 3a 1 CyTkH, Toraa kax Jlyna
COBeplIaeT MOJIHBIA KPYT N0 op6rTe 33 27,32 CYTOK.

IToxa 3emas Beceso 6eXXHT BIepenR, Mbl Ha ee No-
BepXHOCTH Jerko fgoroHsem JlyHy K 3aTeMm ocTaBJis-
eM ee Jlaneko no3aaH. KoHeyHO, Mbl He YyBCTBYeM
asuxeHns. Ham kaxercs, uro Jlyna asuxercs B
o6paTHOM HamnpaBJIeHHH — C BOCTOKa Ha 3amnaj.
Jlyna Bpamaercst Bokpyr 3eMJM ¢ 3anaja Ha BOCTOK
OTHOCHTEJIbHO IeHTpa 3eMJIH, HO C BOCTOKa Ha 3a-
NaJl OTHOCHTEAbHO HENOABHXHON TOYKH Ha mOBEpX-
HOCTH 3eMJIH.

Ecan 6m JlyHa crosna Ha Mecrte, TOYKa Ha @o-
BEPXHOCTH 3eMJK coBepmiana 6bl nosoBuHy 060pO-
Ta POBHO 3a 12 b4acoB, B TOrAa Kasajocb Obl, 4TO
Jlyra nepememiaeTcss ¢ BOCTOKA Ha 3aflaj 3a Te Xe
12 yacoB. Oanaxo 3a 12 gacoB JIyHa ycmesaeT He-
MHOTO MEepeABMHYTbCS C 3amafa Ha BOCTOK, H, YTO-
Obl XOTHATDL ee, 3eMJIA A0JIXKHA NMOBOPAaYHBATbHCA elle
B TeueHAHe 25 MHUHYT.

Ilo sToit npuunHe oT BOocxoAa JlyHM Ao 3axona
NPOXOAHT nmpHMepHo 12 ¢ moJioBHHOK yacoB, H emie
12 ¢ nonoBunoiIi 9acoB OT 3axoaa JIyHHN no cienyio-
Iero BOCXOxa. 310 COCTaBJAgeT 25 YacoB OT BOCXO-
a 1o BocxoAa, nodToMy JlyHa KaXxaymo nodb BCTaeT
na yac nodxe. (Ha caMoM pene 3Ta exeitomHas 3a-
Aep)KKa BapbHpYyeTCs B TeueHHe roia H3-3a 3KCIIEH-
TPHUCHTETA JYHHOH OPOMTHI H HAKNOHA €€ OpOHTAIIb-
HO! MJIOCKOCTH, HO celfuac HaCc 3TO He HHTepecyerT.)

BepneMcst ke k Jleitmocy. Ecin OH o6eraer BOKpyr
Mapca sa 30,3 gaca, To 3a 370 BpeMs Ol MPOXOJHT
360°. 3a kaxanii yac OH nNepeMeaeTcs C 3anaAa Ha
BocTOK Ha 11,9°. Omnako 3a 1o xe BpeMss Mapc Toxe
AepeMeliaeTcs € 3alaja Ha BocTok. CoBepmias o60poT
3a 24,62 yaca, Mapc npoxoauT 3a gac 14,6".

Jlns genoBexa, CTOAIIETO Ha MapPCHAHCKOI NMoBepX-
HOCTH, BCJleNCTBHe BpameHHs Mapca BOKpyr cBo-

100



et ocH [leitMocy cooliaercss BHAMMOE ABHXXEHHE C
BOCTOKA Ha 3amnaj.

JeitMoc naxoaurces noA BAUsANHEM ABYX (PaKTOPOB.
3a oanH Yac on cMemaerca Ha 11,9° ¢ 3anaza na Boc-
TOK K3-32 CBOEro ABHKellna no op6HTe H Ha 14,6° ¢
BOCTOKA Ha 3anajJ H3-3a BpallieHusa Mapca BOKpyr CBo-
el ocH. B pesyabTare 3THX ABYyX cmelueHHu# [ledmoc,
KaK 370 NpeACTABJIAETCS C MOBEPXHOCTH IL1alieTsl, nepe-
IBUTaercs na 2,7° ¢ BOCTOKa Ha 3alaj 3a Kax/bli yac.

HnbiMu cnopaM, Mapc noBopayHBaeTcsi HEMHOTO
O6picTpee, yeM aBHxKercsi [leifimoc, Tak 4yTO TOYKa Ha
MOBEPXHOCTH I1alleThl OOrOHsIeT CMYTHHMK, HO He OYeHb
6nicTpo. HabGaoaarteno, crosimeMy 1ia IOBEPXHOCTH
Mapca, nokasanoce 6n1, yTo JlefiMoc ABHXeTCA B 00-
paTHOM HanpapJjieHud (c BOCTOKa Ha 3amaa), Ho, Kak
6bLIO CKa3alo Bbillle, He oueHb 6bicTpo. U neicTen-
TEJbHO, NPK TeMne ABH)XEeHHUs ¢ BOCTOKA Ha 3anaA 2,7°
B yac [eiimocy Tpebyerca 133 yaca Ha To, 4TOOH clie-
JaThb NOJHBIA 060pOT BOKpyr Mapca OTHOCHTEAHIIO
HEeNOABHXHOA TOYKH 112 NOBEPXHOCTH ILJIRHETHI.

Ha6umoaarens Ha MapCHaHCKOM SKBaTOpe yBHAE
6nl1, uTO [[eliMOC BCTaeT Ha BOCTOKE ¥ MeJIeHHO ABH-
XeTCA Ha 3alaj, noka npHMepHo yepe3 33 yaca ne
okaxxercs B 3ennte. Eme 33 yaca on 6yaer ABUraTh-
cs1 Ha 3anaf, rae H 3adaer. Ilpoiiaer eme 66 yacos,
npexJe yeM OH B3oHJaeT CHOBA.

[Ipeanonoxum, yro [leiiMoc HECKOABKO OJIHXKE K
Mapcy, yeMm na caMom aesne. Toraa oH coBepman Gbl
CBO€ NyTellecTBHe BOKPYr Mapca c 3amaaa Ha Boc-
TOK HECKOJIbKO 6bicTpee, yeM ceHdac. Bpamamonieii-
ca nopepxHocTH Mapca 6bis10 6H ele TpyaHee AO-
THaATh €ero, ¥ Kasaaoch Obl, yTo [leiiMOC ABHXKETCA C
BOCTOKa Ha 3anaj elle MelJeHHee. |

Ecnn 6m [leiMoCc HaX0AMJICA AOCTATOYHO 6JIH3KO
K Mapcy, To cnyTHHK coBepmiaj Obl 060pOT BOKPYT
NJaHeTH C 3anaja Ha BOCTOK 3a TO )X€ BpeMsi, KOTO-
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poe Tpefyercss Mapcy, 4TO6bl NOBEPIYTHCA BOKPYT
cBoeH ocH. Toraa NMOBepXHOCTH COYTIIMKA M IiJlaHe-
Tl BeYHO WJIH OBl rojioBa B roJioBy. [las ua6naiona-
TeJis1 1la MapcHaNcKoM 3KBaTtope JeliMoc HeH3MEeHHO
ocTaBajcsi 6bl HENOABHXEH.

Ecau 6p1 na6/moaarenb OKa3ajacs B TOM yacTH Map-
CHAHCKOTO 3KBAaTOpa, KOTOpas pacllOJIaraercs npsiMo
noa /leiimocom, To on BeuHo BHAeN 6l [leitMoc nps-
MO y ceGst Haj rosoBoi. Ecyau 6nl o1l OTipaBHJICS KyAa-
M6y Ab elle Ha TOi xe cTopoiie Mapca, To oH yBHAEN
6n1, uTOo [JleiiMoc cTOMT HHXe B He6e. B npoTnBomno-
JIOXKHOM TMoJiymiapHi Mapca oH HEKOTAa Obl He yBUAE
HeifMoca; cnyTHHK BCceraa HaxoAHJica Obl ¢ APYTro#
CTOPOHDI OT IJIaHEThI.

Tak o6crosiim 6m1 pena, ecan 6bl [letimoc oTae-
namd or neutpa Mapca ne 14 600, a 12 710 Muns.
Toraa Mb1 Morau Obl cKa3aTb, YTO OH HAXOAHTCA Ha
CTallMOHapLOH OpOHTe.

Y n060ii niaaneTnl ecTb CBOS CTallHOHApHAas Op-
6HTa aas cioyTHHKa. Ilepuon oGpamenuss 3eMaH
NPHEMEPHO TaKO# XKe, Kak y Mapca, Tak uTQ MOXIHO
6610 6K NPeANONOKHUTb, YTO CTAIMOHApIAs OpOH-
Ta ee CIIyTHHKOB HaX0AHTcA NpHMepHo tam xe. Ho
9T0 66110 OBl OMHOKONU. 3eMsa MaccuBiiee Mapca H
HMeeT 6oJsiee MOIHOe 1oJie NpHTAXEHHs. Ona crio-
coGHa yAepPKHBATD i1a OpOHTE CITyTHHK, HaXOoAAIHHA-
csi ropa3zo aAaapwe. [Ins 3eMan Takas craguoHap-
Hasi op6ura Oyner Haxoaurbcsd He B 12 710, a B
26 300 MMaAX OT LEHTPA IJIAHETHI.

Y 3eM/iH HET €CTeCTBEHHOTO CITYTHHKA Ha reocra-
HHMOHapHO! OpOHTE, HO ME! BHIBEAH Ha Hee HCKYCCT-
BEeHAbIe COYTHHKH. Ecan op6HTa reocTanHoHaplioro
CIyTHHKA He HJEeaJIbHO KpyrJas HJIH OHa HaKJOHe-
Ha K 9KBaTOpYy, TO HaGoAaTeN b YBHAHAT, YTO CITYTHHK
coBeplaeT B HeOe KonebaTe/ibHbIe ABHXEHUSA OTHOCH-
TEJIbHO HEKOEro HeHTpa, ONUCHIBAET SJJIKNCH, BOCh-
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MEpPKH H TOMY NOAOGHOE, HO Y HEro HAM 3a YTo He No-
JAYMHTCS1 OfIMCATh NMOAHLIA KPYT BOKPYI NAAHETHI.

I'eocranMonaptbie cnyTHHKH 0cO6eriHO 3¢ PeKTHB-
Bl B TEJEKOMMYHHKAUHAX, NOCKOAbKY CITYTHHK, He-
NMOABHIKHO BHCANMA Haa ATAaNTHYECKHM OKeaHOM,
BCEraa AOCTYHNEH AJA Nepeaayy cooblieHnlt Mexay
EBponoii n CHIA.

S npenBuxy oAnH HenaGexHul Boilpoc. Kro-nu-
6yab 00643aTeNbHO He NOoJIeHUTCA HANKCATD K CHPO-
CHTb, I0O'IeMy CITyTHHK, HENOABHXXHO 3aBHCIIHH B 11e6e
Haf 3afaHHOM TOYKON, He nanaer.

OTBeyap: CIIyTHHK Ha reoCTalHOHApDHOH opOHTe
HeNoABHXeH TOJIbKO OTHOCHTEJIbHO TOYKH Ha Bpalla-
Ioineica NoBepXHOCTH maHeTn. OAHaKo OH 6bICTPO
ABHXETCA BOKPYT IUIAHETH OTHOCHTEABHO ee LIeHTPA.

A Ttenepb nepeiinem x Mobocy. Poboc 6auxe K
Mapcy, uem HAelimoc, 1 namuoro. Ilosromy Poboc
ob6neraer Mapc ¢ 3agana Ha BocTOK 6nicTpee Je#iMo-
ca. bosee Toro, ckopocTh €ro ABMXXKEHAs BOKPYT Map-
ca C 3anafla Ha BOCTOK BhIIlle CKOPOCTH BpallleHHs
Mapca Bokpyr cBOe#l OCH TakxKe C 3alafa Ha BOCTOK.

OGbiYHO B KHHTaX N0 HA4YaAbHOK aCTPOHOMHAH STOT
HHTEepecHuI PaKT coO6maeTcs: ¢ KAKHM-TO NpHUAbIXa-
HReM, Kak 6yaTo or Doboca HHKAK HEJIb3d 6bLI0 0XKH-
nath NoACOHOTO NoBeeHUst HJIKH Kak OyaTo 9TO ero
co6CTBeHHas 3acayra. Mot sHakoMbli KPUTHK MOT GBI
Aaxxe NOCTOHATH NO STOMY I0BOAY.

Ha camoM nene 3gech Hudero cTpaHHOro Her. JT0
coBepmeHHo ecrecrBeHHO! JIw6o#k cnyriuk o6orHan
6bl MOBEPXHOCTD NLIAHETH, €CJIH 6bl HaxoanacAa 6113-
KO K Hel.

Mmu yxe oTmernau, uto ecau 6 [eitmoc orae-
J8a4M or nentpa Mapca 12 710 Maab, To OH HaXo-
aAnaca 66 ra cTanHoHapHoM op6UTEe K, ABHTrasCh C
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3anajaa Ha BOCTOK, oOpamaiacsa 6s1 Bokpyr Mapca 3a
TO Xe BpeMs, Kakoe Tpefyerca Mapcy, yro6e! no-
BepIYTbCA Bokpyr cBoell ocH. Ecam 6n1 [leliMoc Ha-
xonuiacs eme 6amxe x Mapcy, To on ABHraaca 6u
elie GhcTpee 1 obueral 66 BOKpyr Mapca 6wcmpee,
yeM Mapc nosopaynBaercs BOKpPYT cBOe# OCH.

ITO BepHo aasa A106020 CIYTHHKA, 4Ybsi OPOHTA
HHXXe CTalHOIIAapPHOR OTHOCHTENbHO II0BEPXHOCTH
nnaxersi. EARIICTBEHHBIA NOCTATOYHO KPYNHBINA ec-
TECTBEHHBIA CITyTHHK, OpOHTa KOTOPOro HHXe CTald-
oHapHoOii, 3T0 ®oboc. UMeHHO Takoe 61H3KOe pac-
NOAOKEHHE OTHOCHTEJbHO NOBEPXHOCTH IJNaHETH
BoifeasieTr Mob6oc M3 paga APYrax cnyruukos. U,
YYATHIBaA 9T0 6JH3KOe pacnooXeHHe, OH Hen30ex-
HO AOJ/DKEH ABUraThCa o CBoel OpOHTe 6GmicTpee,
YeM NJ3HETa NMOBEPHETCS1 BOKPYT CBOeH OcCH.

Kcratn ropops, CatypH o6n1azaeTr HeCKOAbKHMM
KOJIblIaMH, BHYTPEHHHE YYaCTKH KOTOPHX Bpallalor-
CS BOKPYT nnaHeTH Ha 6Gonee Hu3koi opbure, yeM
crantnoHapHasi. Tloka Caryph 3a 10,6 yaca ycneer
NOBEPHYTbLCSI BOKPYT CBOei OCH, BHYTpeHiIMe KOJb-
I1a y)ke CoBepmart o60pOT BOKPYT CBOEro XO3siHHA 3a
Gonee KOPOTKHIi NPOMEXYTOK BPEMEHH.

Hanee, paccrosHne K0 CTauHOHAPHOWH OPOHTHI ¥
3eman cocrasaser 26 300 MHAb OT HEHTpa NJiaHe-
THl. JIo60i cnyrTHnk, Haxoasmulica 6anxe Kk 3eM-
ne, neusbexno 6yner oberatb 3eMNI0 MeHble YeM
3a 24 yaca, TO ecTb 3a MeHblllee BpeMs, yeM Tpeby-
ercs 3emne, YTOOH NOBEPHYTHCSA BOKPYT CBOeil OCH.
OpO6HTH GONbHIRHCTBA HAIIMX HCKYCCTBEHHBIX CITYT-
HHKOB 6JIHXe K 3eMJe, YeM CTai{HOHapHas, H MOTO-
MY OHH o6pamaiorTcsi BOKpyr 3eMiad ObicTpee, yeM 3a
24 yaca. Camui#t 6an3Kuit K 3eMsie CIIYTHHK OGJETHT
3eMJI0 33 NoJTOpPa Yaca.

KoneuyHo, yem 6picTpee NaHeTa BPallaeTCs BOK-
PYr cBoe#l ocn, TeM OlHXe K ee NOBEPXHOCTH CTa-
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LHHOHapHaa opOuTta. TeopeTHYECKH HeH3BECTHW NpH-
YHIIH, KOTOphle 3anpemann 6n 3eMiae Bpamarbca
BOKPYT CBOeH OCH CO CKOpPOCTbI0 He 24 vaca, a
10 yacoB. Ecau O 3eMHBHE CYTKH NPONOJKANHCH
10 yacos, TO reocTantMOHapHas OpPOHTA HaXOAHJACD
661 Bcero B 14 600 Muasx oT ee neHTpa. A ecas 6nl
3eMJ1A 11I0BOpPaYUBaiaCh BOKPYT CBOE#H OCH 3a NOJITO-
pa yaca, TO reocranuoHapnas opOura 6maa 66l Ha
paccTossHHH B 4000 Muab OT €e leHTpa B coBnana 6m
C TIOBEPXHOCTDIO.

Ecan 6n 3eMas nopopaynBaNach BOKPYT cBOeH ocH
3a MOJITOpa yaca, HUKaKOi CHYTHMK He Mor OH Bpa-
I1aThCA BOKPYT 3eMiH GnicTpee, 1eM OHA BOKPYT CBO-
eit ocd. Ho npu copnaseHHH NOBEPXHOCTH MAaHETH CO
CTallMOHAPHOM OpPOHTOI HEeHTPOOEXKHAA CHAa YPaBHO-
BECHT CHJIy NPHTSXKEHHUsI, H OKeaHbl 3eM/M yJIeTAT B
KOCMOC.

Ho Bepremcsa x Dobocy...

OH Bpamaercs BOKpYyr Mapca ¢ 3anaa Ha BOCTOK.
To ecTs, HecMoTpa Ha Bpamenne Mapca, ®oboc Bera-
eT Ha 3anajie ®# CAAUTCA Ha BocToke. M 310 cHOBa HM-
4Yero He rOBOPHT 06 OCOOBIX TaNaHTaX KAH NpHYYyAaX
Poboca. ITo HeusbexXKHOE CAENCTBHE TOro, YTO OH
HaXOAMTCA Ha OpOHTe 6Gosiee 6IH3KON K NJaHeTe, YeM
cTallHOHapHas. Bce Hamm HCKYCCTBEHHhIe CTYTHHKM
(kpoMe HEKOTOPHIX, 3alyINeHHMX AaieKo) NoAHHMA-
IOTCS1 Ha 3anajie ¥ CaasiTCA Ha BOCTOKE — IPH YCAO-
BHH, YTO OHH NPOXOAAT NO OPOHUTE C 3anaZla Ha BOCTOK.

Ecan ®o6oc 3a onrH Yac npoxoauT 32,4°, To non-
HBIH KPYT BOKpPYT Mapca OTHOCHTEJIBHO HelOBHAKHOHK
TOYKH Ha NOBEPXHOCTH ILJIRHETH OH COBepliaeT 3a
11,1 yaca. OH nogiuMaeTcs Ha 3anaae, NPHXOAKT B
3eHHUT Yepe3 2,8 yaca H 3aX0HUT 332 rOPHU30HT, MPOOKHB
B Hebe Bcero 5,55 vaca.

Kpome Toro, kaxzane 10,3 vaca doboc ob6ronsier
JlefiMOC B NPOXOANT B HECKOALKHX I'Palycax OT Hero.
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(Muoraa naxe cayqalorcs satmenus Jeiimoca.) IToka
HeliMoc MeNeHHO TAMUTCA 110 MapcHaHCKOMY Heby ¢
BOCTOKa Ha 3anan, Moboc 3a 3170 BpeMs yClieBaeT Ipo-
HECTHCb B HPOTHBOIIOJIORKHYIO CTOPOHY INECTb, & TO H
ceMb pa3, Kaxabi#t pa3 BOIM3H OT CBOero cobpara.

Kax nena ¢ ¢pazamu y ®oboca n lelimoca? Iluxn
¢>a3 3aBHCHT OT BpallleHHA CNYTHHKOB OTHOCHTEJIb-
Ho CoJIHIla, a He OTHOCHTEJbHO HeNOABHXIION Tou-
KH Ha NMOBEPXNOCTH NJIaHETHI.

Y ®oboca yxoaur 11,1 yaca Ha TO, YTOON ONH-
caTbh KPyr B MapCHaHCKOM HeOe, n Bcero 7,65 vaca
Ha TO, YTOOHI 3aBePNIATD MNOJIHBI® DHKI ¢a3.

[IpeanonoxnMm, K npuMepy, Yro DoOOC BCTaeT Ha
3anafiHOM ropH30HTe B NepBolt dase — B «HOBONY-
Hues . [Ins 3TOoro o fo/1Ken B3OKHTH B MOMEHT 3aX0a
Conana. (Bpsa nu or oxaxercss HEMOCPEACTBEHHO
nepex ConHieM, Tak Kak BHARMas op6urta ConHua
HaKJOHeHa Ha 24° oTHOocHTeAbHO opbuTH Doboca u
OHM NMPOXO/SIT Ha 3MAYHTEIbHOM PaCCTOAHHH APYT OT
apyra. 3to Takxe BepHo ansa Jlynst ¥ Connua — no
sTO! NpUYNHE Y Hac He 6bIBaeT 3aTMEHHUSI KaXbIH pa3
B HoBoayHue. Ho ceffaac o apyrom.)

Kaxk 6n1 TaM HH 6ni710, ecan Do6OC BCTaeT B MO-
MeHT 3axoaa CoiHia, To ol 66ICTPO TIPROLIBAET, NOA-
HAMASACh HaZi TOPDHSOHTOM, a oA HHM IabiseT CosH-
ne. K oMy Bpemens, kak ®o60oC npoXoaut cBoH
3eHUT X OKa3biBAETCA Ha MOJIMYTH K BOCTOKY, OH Ha-
xoAHTCs HanpoTHB CosHIIa, KOTOpPOe YXe OlTyCTHJIOCHh
AaNeKko 3a MapCHAaHCKAX ropH3oHT. Toraa CyTHHK
HaxoauTCA B a3e ¢nosHoAyHHA». Korga ®oboc ca-
AWTCA Ha BOCTOKE, OH HAXOAHTCS B TpeThell YeTpepTH
A BHTASAKT yOBIBAIOHIAM NOJYMECSLEM.

A [deitmoc? OcraBasch B 11e6e 66 yacos, OH Npo-
XOAHT uYepe3 nonnbiit uuka ¢pas 3a 30,3 waca. Ecau
OH BCTaeT Ha BOCTOKe B nepBo# ¢pase, TO NOCTHTaeT
<[IOAHONYHHA S, HAXOAACH HA INOJMYTH K 3€HUTY, H
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BCKOpE Mnocjie 3SeHHTa CHOBa HacTyNaeT <HOBOJY-
nues. Haxoasco B HeGe, OH ycneBaeT ABaXKAKW 3aBep-
IIMTh NMOJHBINA UHKA cMeHB ¢a3. ITo, pasymeercs,
NMPOMCXOAHT NOTOMY, YTO BpauleHue Mapca 3acras-
nsaer Conune ABaXXAb NPONABITL NO He6y, noka B
nem custer [elimoc.

Bce 310 BHr/saAUT BecbMa yBaekateabHO. Iloay-
MaTb TOJIbKO, ABE JYHBI, OJIHA U3 KOTOPbIX NpaKTHYec-
KH MNOCTOSAHHO HaXOAMTCS B HeGe, TO NpHOaBJIsIACD, TO
y6aBasisicb y BaC Ha rjaasax, a Apyras HOCHTCA MO
11efy, KaK roHHIMK, K TOMY X€ B OOpaTHY0 CTOpPOHY.
M ente Connue ABUXKETCst ¢ BOCTOK2 Ha 3allaf BABOE
6nicTpee [eiimoca.

Ho y aroif u3ymurenbHOM KapTHHB €CTb OAKRH
60abIIOd HeAOCTATOK — KPOXOTHBIH pa3Mep o6oHX
cnyTHHKOB. JleliMoc HMeeT Bcero 6 Mu/b B AHAMETPE,
a ®oboc — 10. axe npu cBoeit 61u3ocTe kK Mapcy
HeGeCHHe Tesla TakOH BeJIMYHHBI eABa JIH CHOCOOGHK
NPOH3BECTH BHYLIXTEJbHOE BIe4YaT/ICHHE.

Ina cpasHenun, BuauMas muprHa Jlynn pasha
31 yrnoBoit MmuHyTe. DoboC, HAXOAACH B 3eHHATE, Ha
paccrosauun 3600 Muabp HaA MapCHaHCKHM 3KBAaTO-
poOM, MMeeT BHANMYIO HHpHHY Bcero 10 yriaoBmx
MHHYT, TO €CTb '/, OT mHpHHH JIyHH.

O6iman suauMan naomaas Poboca He NpeBbiNIaLT
'/o LOOmWAnK JIyHH, HO Oll He MOXKET ObiTh TAKHM XKe
sApKuM, Kak JiyHa. @oboc naxogurcs aanbme ot Coa-
[Ila H oAy4YaeT MeHbille cBeta. OH NoayvyaeT BCero
43 npoueHTa OT TOro KOJHYECTBa CBETa, KOTOpoe mo-
ayvawt 3eman n Jlyna. Ecan orpaxaresnbHas cnnocob-
HocTb Doboca He 60pmie, yeM y JIYHH, TO, HAXOAACH
B 3eHMTe, OR B 20 pa3 Tyckiee JIyHnl.

Yro kacaerca [lefimoca, korophli MeHbme Poboca
M HAXOAMTCA AaAablile OT NAAHETH, OH 6yeT Ka3aTbcs
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TOYKOMH CBeTa BeanyuHo# B 1,6 yraosoi MmuuyTn. On
6yner BHTAsARETb Kak 6oJbmas 3Be3sa, KOTopas B
240 pa3 Tyckaee (370 B JyymeM ciay4ae) nameli JIyHn
B nonHosyHHue. Ero ¢a3n Hepa3sMyuMbI, OH MPOCTO
TYCKHEET N0 Mepe NprOaHxenus Connua.

Boabmioe pazoyapopatue. O6e MapcHaHCKHe ny-
HBl — BCero-HaBcero MMHHATIODHHIE lle6ecHbie TeNa;
OfHO B BMJE TOYKH pa3MepOM C Kpymiylo 3Be3ay, a
JIPYTO€ XOTA BBIrJISIAMT KPYroM, HO COBCEM MAaJIEHbKHM
H TYCKJIbIM.

WU Bce-raku pasalite oCTaHOBHMCA U NOAYMaeM.
HNaxe ecnn Hdelimoc B 240 pa3 tyckiee Jiyus B noa-
HosxynHe, oH nouTH B 10 pa3 sipue Beneps! (B ee ca-
Moii apkoit ¢ase), kakoi ee BHAHO ¢ 3eman. B Ha-
meM liefe He Chimelllb TAKOTQ XK€ HNPEKPACHOro H
KPYIIHOrO ajMa3a.

Yro xacaerca Moboca, TO OH, XOTS K HEBEJHUK, BCE
Xxe o61aiaeT HEKOTOPBIMH HHTE PECHbIMH CBONCTBaMH.
Koraa doboc y ropa3oHTa, OH HaXOAHTCA ropas3zio
Jaabliie oOT Ha6Moaaress, YeM B 3eHHTE, 33 CYeT pac-
CTOAHHA OT TOYKH, TAe CTOUT HaGNI0AATe b, A0 JIMHHH
suHMOro ropu3onTta. Ha Bocxoane Doboc nmeer BUAH-
MEI nHaMmeTp uyThb MeHee 6 MrHYT. [loanHMasch OT
rOpH30HTA K 3eHHTY, OH 6yJ€T 11e TOAbKO MenaTh ¢a-
3bl, HO H PACTH, €ro BUAHMAasA NJOIAAb YBEIHYHTCS
NOYTH B TPH pa3a. 3aTeM, ONyCKasiCb K BOCTOYHOMY
rOpH30HTY, OH CHOBA 6yJeT 3aMeTHO YMEHBIIATDCS.

(UnTepecHo, BMeeT NH MecTo Ha Mapce onruye-
CKasl MJTIO3Hs, ¥3-3a Kotopo# JIyna, naxoascs y ro-
PH30HTa, Kaxercsa orpomuoit. Ecan ga, To oueHb
’XKaAb, NOTOMY 4YTO 9TO NOMEIAET JI060BaThCs H3Me-
HeHHeM BuAMMOro pamepa doboca.)

C taxnM HabopoM ocolGenHHocTel, meHAS (a3bl,
yBe/IMYHBaACh H YMeHbINAsACh B AHaMeTpe, Apojeras
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B OOPaTHYIO CTOpPOHY, TO K A€JIO APOXOAs BOAH3R
Hefimoca, cTaHOBSCb TycCKJiee HJH sipye NO Mepe
npuéanxennd u yaanenns Connna, doboc, 6esyc-
JIOBHO, OTJIMYAETCA OYapoBaHAEM H pasHOOOpa3neM,
KOTOporo He HMeer Hama Jlyma, HeCMOTps Ha ee Be-
JHYRHY R SAPKOCTb.

Ho 1 310 eme He Bce. D0o6OC CHHNIKOM MaJl, H COG-
CTBeHHasl CHJla IPUTAXEHHA Ne NpeBpaTHIA €ro B
map. OH uMeeT HenpaBrabHylo dopmy. Hanpumep,
acTepoOHl JpOC TOTO XKe NOoPAAKA BEJUYHHB, YTO H
®doboc, HaBecTen cBoeH MpaMoyToabHoi GopMoiA.

IlosToMy BrniosHe Bo3MOXxHO, YT0o (Do6Goc Gyner
KasaTbCA He CBETAIMMMCA KPYroM, a HEpOBHOH rin-
6oii, KOTOpasi NIPHKOBBIBAET B3l YBJeKaTelbHHIM
3peJHIeM KaneHaoCKOMMYecKol HIphl CBeTa H TeHel
M HHKOrfla He HaCKYyYHT.

Bor uTo cabimy s B rpoXOTe CTaTHCTHKH; BOT
KaKko# KaJeHAoCKoN Nnoka3smBaeT OHa MHe B Hefecax.
Ecam Mot Apyr KpRTAK, HMEHH KOTOpPOTO I He Ha-
3bIBalo, NPOYTET 3TY I1aBy, OH BOJIEH CKOJbKO YTOA-
HO 6aarorose#fHO CTOHaTb; A XKe npeanoyen Obl Be-
C€JI0 NIPHCBHCTHYTD.

Faana 7
XUMHYECKAA 3HAKOMAHHUA

51 paBHOAYIMHO B3Hpal0 Ha PacTylylo HyMepH3a-
H{HIO Hamero obmecTBa. S cnoKOWHO 3aITOMKUHAN CBOMH
NOYTOBBIA HHAEKC, HOMEP COMMMAIBHOM CTPAXOBKH, MEX-
JYTOPOXHBIK TesiehOHHBUA KOA A BCE MOH MHOTOSHaYHbIE
HoMepa TesedoHoB. S paxe pax, YTo y Hac B Macca-
yyceTrce MHOrO3HayHble HOMEpHBIE 3HaKH y MalIHH.
HomMepa aAByx MOHX MaHIHH S NOMHIO HAU3YCTh.

51 naxe ¢ obnerveHneM BOCHPHHAJ OTK2a3 OT OyK-
BeHHENX o603HaveHuli. Ha Mot B3rasa, oHH TOABKO
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c6buBasiu ¢ Tonky. Hanpumep, xXoraa s nocTynuj B
KosymGuiickuli yHuBepCHTET, 1 BUAE MIIOro NpUIap-
KOBaHIIBNX HEINOAaNieKy MAIIHH C HOMEepaMH, HauHHa-
iomuMucs 11a CU (Columbia University). U kaxaniit
pa3, KOraa s NpOXOANJ MHMO MalHIILI ¢ HOMEPOM
CU-1234, Mens cBoana ¢ yma THXHIt rosioc, KOTOPbIH
AIaNn Yy MEHSI B MO3ry. <KynpyMm-1234», segp Cu —
9TO XMMHYECKHH 3HaK MEIH.

Y nac B HploToHe — ropoaxe, rae s xumy, —
TpH TenedOoHIIbIe CTAHIKH, ABe H3 HUX Ha3bBAIOTCA
Jlasenn u burenoy. Ana mena nomep LAS-1234 o3-
HayaeT <JantaH >-1234», a Homep Bl4-1234 — «Buc-
MyT 4-1234». Unoraa s Tak 1 Ha3bIBalo TeJeOHITbIE
HOMepa, YeM NPHBOXY B MCIIYT H YHbIHHE IOIIbIX Te-
1ehONHCTOK Ha APYroM KOHIle IIpOBOAA.

Hrak, pa3 yxx 51 3aroBopui o Tes1e(pOHHBIX CTaHIIH-
AX U XHMHYECKHX 3Hakax, a TenedollHbie CTAHIMH C
XKHBBIMH OIl€PaTOPaMH 3aMEHSIOTCS aBTOMATHYECKHU-
MM, flaBaifTe BO3bMeMcA 3a xumMudeckHre 3nakH. (He-
3aMEeTHO A NOAKPAJICA, Aa?)

S cuabHO nNoAo3peBalo, YTO AN NMPOrpecca B nayke
1M Mo0o¥ ee OTpac/iH XH3HEHHO HeOOXOAUM ITPOCTON
CTaNJAapPTH3HPOBAHHBIA A3bBIK ANA U3N0XEHHA Hayy-
HBIX MOHATHA. TONBKO Ha TAKOM A3bIKE OAHH yuellblf
MO>KeT ITOHUMaTb Apyroro B csoed obsacTy. bes Hero
Hayulioe o6leHue HeBO3MOXKHO, a MMOTOMY CTaHOBMT-
Cs HEBO3MOXIIBIM JabHelllliee pa3BHTHE. |

HanpuMmep, oO6IeNIPHHATOr0 XHMHUYECKOro A3blika
e cymecrsoBano ao XVIII Bexa. Hamporus, anxn-
MHMKH YITHBaJHCb HEBPa3yMHTEJbHOCTBIO CBOHX TeK-
CTOB H COYHHSAM caMble BHTHeBaThbie TEPMHHBI A5
0603HaYeRHs Pa3JHYHBIX CyOCTaHIHA, C KOTOPHMH
paGorann. [loab3yscs Mudonorne# u Meradpopamu,
OHH M30 BCEX CHJI CTapaJACb APOMU3BOAMTHL Bleyar-
JIeHHe BEJHKHX MHCTHKOB, YTOOH CKpPbITb BaXHOe
OOGCTOATENLCTBO: OHH B NPHHIIKNE He IIOHMMaJH, O
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yem ropopAT. (KoHeuHo, BCTpeuasHCh NOCTOWHbLIE
HCKIIOYEHU. )

Bcaencrsne 3TOoro, KOraa NOSBRJAKCH JAIOAH, KO-
TOpbie Cepbe3H0 3aHANNCH XHMHEH, 0OKa3aloCh, YTO
OHM He NMOHHMAIOT TPYAOB npounioro (a B meayxe
ANIXHMUYECKOH YelTyXH H XYJbHHYECTBA NPATANHCH
3epHa peajlbHbIX OTKPHITRH, KOTOpbie 0013aTeNbHO
HYXI10 661210 OTKONIaTh). OHA eBa NOHHMAJNR APYT
Apyra, H Mporpecc B XHMHYECKOHA Hayke e/ ovyeHb
Mell/IeHHO, €CJIn eJl BooOIne.

K xonny XVI1II cronetusa Bce XUMHKH yXKe CTOHa-
JIX OT TOro HEeNOHHMaHuA, 1 B 1782 rony ¢ppannys-
ckuif xumux Jiyn beptap ['uroa ne MopBo ony6uko-
BaJI TPAKTAT, B KOTODOM YKa3hiBaJl Ha HeOOXOARMOCTD
CO3ZAHHS CHCTEMATH3HPOBaMHON, NpPOCTOH H JOTrHY-
HOH XMMHYECKON TepPMHHOJIOTHH.

Tpyn I'erona ae Moppo npussek BEHMAaHHEe AHTY-
aHa JlopaHa JlaByasbe, BhIal0IIerocst XHMHKA CBOEr0
BpeMenn. OH o6bpesunuaca ¢ Ae MopBo H BMecre C
AByMs NpyruMu XBMHKamMu, KnogoM Jlyu beproase n
Anryanom ®Opancya ne Dypkpya, NPHCTYNHN K pas-
pa6orke Tako#h repmunonorun. K 1787 roay ux tpyn
OblJ1 OKOHYEH.

STHM A3BIKOM MH [OJb3yeMCH N0 CHX nop. lo-
BOpPA O XJOPHUCTOM HATPHM, CEpUOM KHCAOTe HAH
nepMaHraHaTe KajHsA, Mbl ynorpet/jdeM TepMHHBI,
NpHAyMaHHHe <«JIaByasbe co TOBapHIMUS, H OTAHY-
HO NpHAYMAHHBIE.

Ilo xpaitHeit Mepe, 3TO KacaeTcd HeOPraHHYeCKKX
cOeAnHEANH C OTHOCHTEIbHO MPOCTHIM XHMHYECKHM
cocraBoM. OpraHuyeckue coefHHenus (Corepxamue
ATOMB BOAOPOAA H YTAEPOAa) — 3TO COBCEM ApYroe
nesno. OHM OKa3a/MCh CJAHILIKOM CIOXKHBIME AAA
a3nixa JlaByasbe.

TepMHHOJOTHA OPraHHYecKOd XHMHH BO3HHMKajda
Kak 6or Ha Aymy NOJIOXHUT H BoOpana B ce6a MHOXe-
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CTBO GHITOBHIX Ha3BaHHii (Haspanmii, He HMEIOMHUX
HHKAKOro OTHOIIEHHS K XHMHYECKOMY COCTaBy 000-
3Ha4YaeMOoro COeANHEHHs H He Jal0IHX O HeM HHKaKO-
IO NOHATHA), MpUYeM OT GOJbIIMHCTBA H3 HHX He yAa-
eTca H36aBUThCA K no ceit aenp. Toavko B 1892 roay
Ha cocTosBHIeMCA B JKeHeBe MEXZAYHAPDOAHOM KOHT-
pecce XHMHKOB 6bis1a pa3paboTaHa CTaHAApPTH3HPO-
BaHHasA CUCTEMa TEPMHHOB A1 0003HaYeHUst OpraHH-
YeCKHX COeAAHHeHH#, YTOOH MO HAaNMCAHHIO MOXXHO
Obl1JI0 BOCHIPOH3BECTH MONEKYAAPHYIO CTPYKTYPY J10-
60ro HYXHOTO COeARHEHNS.

Hanpumep, ecan KTo-HHOYAb CKaxer mHe: ¢9-,
12-, 15-0KTajileka[HeHOBas KHCIOTas, 1 CMOTY HAIM-
cathb (popMyJNy 9TOrOo COeAHHEHMs, NMOCKOJbKY 3Ha-
KOM C XeHeBCKOH HOMEHKJATypo#h. S cMmory Harmu-
catb ¢opMyny, Aaxe €cCJH paHbllle HHKOrJa He
CABIIAN O TAaKOM coefAniieHHH. OQHAKO, eC/H MHe
Ha30BYT €ro OBITOBOE Ha3BaHHe — JIMHOJIEBas KHC-
N0Ta, Toraa s GecrnioMolmeH. 51 0AXEeH TOYHO 3HaTh
¢dopMyy, HAR A NpoNal.

Onnako, X0TH CJIOB JOCTATOMHO 18 0603HaYelTHs
He OueNd CJ0XKHBIX HEOPraHM4YECKHX COeANHEHHH, 3TO
He Npenen cosepuiencrsa. Heo6xoanmo Hedro GoJee
NpOoCTOe, YeM CN0BA, YTO MOXKHO 6Bi/10 6K NPpHMEHHTD
ANA A300paXKeHAN MOJIEKYJIAPHOH CTPYKTYpbI.

BrnepBhnie BO3MOXHOCTb OTKA3aTbCA OT CJIOB NOABH-
Nacp B camMoMm Havane XIX Beka, Koraa anramickui
xuMHK [Ixon [lanbToH paspadoTall COBpEMEHHYIO Te-
opHIo aToma. [lanbTOH NpPEANnoNoXHi, YTO BCe Benle-
CTBa COCTOAT N3 aTOMOB, KOKAbI/ 21eMeHT COCTOHT U3
PasHBIX BH/I0OB aTOMOB, a BEIIECTBa, Iie ABJASIONIHECS
3JIeMEeHTaMH, COCTOAT H3 TECHO CBA3aHHBIX aTOMOB
Pa3sHbIX 371eMeHTOB. [lodeMy 6n He NpeACTaBHTD KaX-
Oblif 3/1IeMEHT MJIH aTOM B BHJAEe KaKOIo-TO CHMBOJa?

112



Torzaa MOXHO NOKa3aThb CTPYKTYPY coeRHHeHnit (cy6-
CTaHLMi, KOTOpble He ABAAIOTCA dJleMeHTamMu) B dpop-
Me COCTaBJIEHHHIX BMECTe CHMBOJIOB Pa3/IMYHKX aTo-
MOB B COOTBETCTBYIOHielt KOMOMHAIIWH, KOTOpas B
HTOre O6BiJIa Ha3Bala MOJIEKYJIOK.

B 1808 roay [Jdanbron ony6iuKoBanA CBOM npen-
JI0’KEeHHA N0 XHMHYeCKUM cHuMBoaaM. Kaxxawnit aToM
OH, €eCTECTBEHHO, H300pa3uj B BHAE MaJe€HbKOro
KpPYXXKa, IIpHYEM KPYXXKH OTJIHYAIHCh APYT OT ApPY-
ra MeJKHMH noapoSnoctaMu. IlycToit KpyKoK o3Ha-
4an aTOM KHCJAOPOAA; KPYXXOK C TOYKOH B cepeHHe
O3HayaN aTOM BOAOPOAA; KPY)XOK, pa3fielIeHHBH Ha
ABe MOJAOBHHB BEPTUKaNbHOM JHHHelN, — aTOM a30-
Ta; YepHHK KPY)XXOK — aTOM YIJIEpOAa M TaK AaJjee.

KoneuHo, KpyXKH CMOTPeJHCh 04YeHb JXHBOIHC-
HO, HO COBCeM He Hay4yHo. HHYTO B HAX He yKa3bl-
Bajo Ha NpeacTaBiaseMbid sjeMeHT (paspe YTO uYep-
HBI KPY>XOK HanOMHHAJ O YepHOTe yras). Tem 6o-
jiee, YTO UX HYXHO OBbLNIO 3anOMHMHAThb HAK3YCTb.

KpoMe 3TOro, XoTrsi KOJHYECTBO OTKPHITHIX K
1808 roay saeMenToB 6BLJIO ropa3fo MeHbHIE KOJH-
YecTBa 3J€MEHTOB, H3BECTHBIX B Halle BpeMs, HUX
y>Ke 6blJ10 CAHIIKOM MHOro, ¥ToOH 060HTHCH cpen-
CTBaMH OAHON reoMeTpHH. ATOM cepbl o603Hayancs
KpyXKoM c 6yxBoii S B nenrpe, aroM docdopa —
KpPYXKOM ¢ 6ykBoi P H Tak Ranee.

Hosbiit mar Bnepen caenan neeackuit xumux Horic
SIko6 bepueanyc B 1814 roay. 3auem pucoBaThb Kakue-
TO KPYXXKH, €CJIH BHYTPH BCe PAaBHO NPHXOAHUTCA ITH-
caTb 6yKBH ? XBaTUT B OAHHUX 6YKB. S B P MoryT o6o-
3HaYaTb COOTBETCTBEHHO cepy H docdop, He npHberas
K M3JIMIIHUM YKpaliatTejlbCTBaM Bpoje Kpy>KOYKOB.

Bepuennyc npeanoxuia, ITo6H Kaxaoifh sseMent
N0 BO3MOXHOCTH 0603HaYaJics nepBoi GYKBOH ero ia-
3BaHusA. Ecam HeckoabKo 271eMEeHTOB HauMHaIOTCA C Of1-
HOI M TOi ke GyKBbi, TO HYX>CHO B3sAATh H3 €ro Ha3Ba-
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HUsI ABe GYKBbI C YCJIOBHEM, UTO BTOpas 6yKBa AOJIXK-
Ha 4€TKO YKa3bIBaTh lia ero HaspaHue. Takum ob6pa-
30M, ecJiH yriaepoX o60o3HauyuTb 6ykBoit C, To xjm0p
MOJXHO 0003HaunuTh 6ykBamu Cl, xpom — Cr, a Ko-
6ampT — Co.

CucreMy Depliesinyca NpHHSJIK MOYTH Cpa3y Xe,
OHa OCTaeTCs B CHJIe NO cell eHb B, BepOATHO, HHKOT-
21a He CMeHHTCA Apyroi. BykBH uaH 6yKBOCOYETAlINS,
NpeACTaBJsIoLIMe XHMHUECKHH 3/1eMeHT B ofmieM HIH
OTAeJbHHH aTOM 9TOrO 9JIeMEHTa B YaCTIOCTH, H3BECT-
Hbl KAK XHMHUECKHEe 3HAKH d/IeMEeHTa, K OHK TaK Npoy-
HO 3acCeJIH B MO3ry JII060ro Npo¢)eCCHOHANIBHOIO XHMHU-
Ka, YTO, KakK B MOEM CJiyYae, OH BUAHT XHMHYECKHE
3/IeMEHTDI B TeJie(POHHBIX H aBTOMOOKRJIbHBIX HOMEpaX.

Kakoe neyajsibHOe CBHAETEJbCTBO YeJ0BEYECKOMH
HaTypnl, 4T0 [IxkoH JlanbToH, THXHH KBakep', 6.a-
ropoAHbIN YeJoBeK M BEJIHKHHA yuelibld, He CMOT 3a-
CTaBHTb ceOsi NPHHATb TO, YTO OCTAJIbHONK MHp TOr-
Aa B celiyac NpH3HAET YCOBEPLIEHCTBOBAHHEM €rO
co6cTBeHHOH cucteMbl. [laabTOH BHAEN B cUCTeMe
Depueanyca To/1bK0 MeulaHBNy 6yKB, KOTOpasi, yBe-
psj OH, Bckope 3a6yaerca. OH omu6ea.

Bepueanyc n3o6pes n0OBOJbHO NyTalblif crocoo,
KaKHM C/IeJ0BaN0 H300paXkaTbh MOJEKYAPILYIO CTPYK-
TYpPY C IOMOLIbIO XUMHYECKHX 311aKOB 3j1eMeHToB. OT
3TOM YaCTH €ro CHCTEMH pelleHO 6bI0 0TKa3aThCA B
noas3y undposoro kona. Y renepp ecam Monekysa
BOABI COAEPXKHMT ABA aTOMa BOZOPOAA H OAHH ATOM
KHCJA0POAQ, TO ee XuMHYecKas popMya u3obpaxaer-
cs B BUae popmyan H,O; eciin moneky.1a cepHoll Kuc-
JIOTH COCTOMT M3 ABYX aTOMOB BOAOPOAA, aTOMa Cephl
H 4eTbipeX aTOMOB KHCJIOpPOAa, TO OHa 0603Havaercs
¢dopmyaoit H,SO, u ToMy nogo6Hoe.

' KBaKxephn — YICHH PEJHIHO3HON XpPHCTHAHCKON 06-
IMHHB MyPNTAKCKOTO TOJKA, MPONOBEAYIONHE NPOCTOTY B Oofme-
Huu, namkdus™. (ITpunes. nep.)
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Takas cucreMa BnoJIHe TOAHTCS A1 60JIbLIIMHCTRA
HEOPraimHYeCcKHX M IIEKOTOPMX Oprali4ecKuX coeAu-
IeHHHA, OHAKO B OpraHHYecKOH XMMHH, 33 KCKJoYe-
II1ieM HeMHOTHX MOJIEXYJl, BeIleCTBa KMEIOT TaKYyIo
CNOXHYIO CTPYKTYPY, YTO IPOCTOM HyMepaillii aTOMOB
Hepocrarouno. [Ipunuiocs n306perars ocobbie popMy-
Jibl, HO 3TO COBCEM ApYras UCTODHA.

Hrtak, Ha OCTaNbHBIX CTPAHKLAX ITOrO scce yneM
rOBOPHTH O CaMHX XHMHYECKHX 3HaKax KB 3abyzem o
MmoJleKyaax. B ujease 3HaKy® ROJMKHBI OBIIH COCTOATD
TOJNBKO M3 NepBHX 6YKB, HO B JaTHHCKOM aadaBHTe
Bcero 26 OykB, a 3/leMeHTOB HaMHOTrO 6osbiue 26.

B Hacrosmee BpeMsa u3pecTHH 104 anemenra'. U3
mmax 104-# 6611 11€XaBHO OTKPHIT COBETCKUMH yde-
HbIMH H elle He NOJNy4YRJ Ha3BaHHe M 3HaK. TeM ne
Menee XHMHAKH y)K€ HMelOT B CBOEM PaCHOPSAXEHHHA
103 snemenTa ¢ Ha3BaHHUAMH, TPEeOYIOMMMH 3HAKOB,
TaK YTO BoJiel-HeBoJiel NMPHXOAHUTCA NOJAb30BAaTHCSA
ABYXOYKBeHHBIMH 0603RavenuaMu. K cyacrbio, ans
1iux andasurta pnoiane gocratouHo. Cymecrsyer 676
(26 B kBaapaTe) nByXOGYKBEIHBIX COYEeTaHMH, M Ia-
yKa eZBa JIH KOraa-HBROyAb OTKPOET CTOJIBKO PasHBIX
3JIEMEHTOB.

Ha camMomM pene, koraa XuMukamM 6oJiee No3ANMX Bpe-
MeH MPRILJIOCHh 3aAyMaTbcsi Hajl 3THM BONPOCOM, OHHM
JaXke MOXANEAH O TOM, YTO HEKOTOpble XMMHYeCKHe
3HaK¥ COCTOSIT M3 oanoi 6yxBul. ExuHoo6pasue 6uU10
6b1, KOHEYHO, JIyylle, ¥ pa3 HeJIb3s AaTh BCEM 3J1€MEH-
TaM oaHOoOYkBenHoe o6o3HayeHue, T0 Hafo 66110 060-
3HAYUTh BCE SJeMENHTH! 6e3 NCKINOYERN ABYMA OYKBa-
M. [To sToit mpuyKte B nocjieAHKE CTO JIET XMMHUKH, Kak

' K nacrosmemy MoMmenTy oTkpbito 114 anementos. (Ipu-
Men, wep. )
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NPaBHJIO, AABAJIM HOBBIM 3JleMeHTaM 0603Ha4YeHHS U3
ABYX 6yKB, Aaxe €CJIH MOXHO 66L10 060HTHCH OMMIOK.
J/leMeHTH, NpeACTaBJeHHbIe OXHOK OyKBOil, B
6ONBIIHHCTBE CayYaeB yxe Obl H3BECTHH B TO Bpe-
MiA, korna bepriemmyc paspabaTbhiBaJi CBOIO CHCTEMY, K
TOTAA OHW NOJYYUINA CBOH 3HaKn. OHH HaMepTRO 3aK-
pPenHIKCh B HCTOPHH XHMHM U eBa JTH MOTIJIH H3Me-
HUTBHCSA. ABTOPbI THICSY CTaTel H KHUI MHJITHOHBI pa3
11a3bIBaJIM aTOM KHCJ0opoAa 6yksoi O, Tak 4YTo nepe-
MMEHOBaTh €ro, K MpuMepy, B OX IpoCTO HEMBICIHMO.
HectHaauars a/eMeHTOB 0603HaYa0TCA ORHOI OYkK-
BoM. [lepeuncmm ux B Tabsutze 6 B NOpsAKE OTKPHITHUS.

Tabauya 6
OJAHOBYKBEHHbBIE JHAKH
IneMenT 3nax Toa oTKpbiTHA

Yraepon C Honcropuyecknuif
Cepa S Tot xe
®ocdop P 1669

A3soT N 1772
Kncnopoxn O 1774
Boavdpam w 1783

Ypan U 1789
Boaopona H 1790
HUrTpnii Y 1794
Kanuh K 1807

bop B 1808

Hon I 1811
Banaanif A\’ 1830
drop F 1886
Apron A 1894
Jftnmreiauit E 1952

U3 3THX mecTHaALaTH 3JeMEHTOB ABEHAALIATb
ObiIM H3BECTHH B TO BpeMd, Koraa bepueauyc npucry-
NHJ K cBoel cucTeMe, a BaHaauik 66l OTKPHIT yepe3
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HECKOJBKO JieT nocje ee co3fxaHusa. Torxa oagHoOyk-
BEHHble 3HaKH N0Jb30BaJINCh NONyAsApHOCTHIO. DTOD
611 Beigesied aumb nocjae 1886 roaa, 1o o ero cymje-
CTBOBaHHKH OBL10 H3BECTHO ellle Bo BpeMeHa Bepuenu-
yca, Koraa oH noJiy4yHj Ha3BaHHe H 3HaK.

Tonbko ABa sneMenTa, OTKpbiThIE nocae 1830 roaa
6e3 npeAnoJIoXKeHHA 00 HX CYIECTBOBAHHH, MOJYYHK-
JIH ORHOOGYKBEHHbIe 3HAKU. JTO aproH K SHHIITeHHRIH.
Mexay npounM, 06a OHH CMEHKJIH 3HAKH.

B 1957 roay opunuMasbHas KOMHCCHS Y4YE€HHX-
XHMHKOB COCTaBMJIa PEKOMEHAALIMH [10 XHMHYECKHM
3HakaM. Sl nogospeBalo, YTO OHH C YAOBOJIbCTBHEM
oTMeHu Kl 6Bl Bce OogHOOyKBeHHHE 3HAaKH, HO 3TO
6bL10 He B KX cuaax. OAnaKo OHM CyMeJIM 3anpeTHTb
OXHOOyKBEeHHHIEe 3HaKK B OYAYNIEM H MOMEHATH 3iIa-
KM aproHa H 3MIIUTeHHHsi. Apron He y4acTBYET B
H3BECTHBIX COeQUIIEHHAX, TTO3TOMY €ro CHMBOJ pen-
KO KCIOJb30BaJICA B TPYAAX NO XHMHH, a dHHMITENH-
HHH¥ npocymecTBoBaJ Bcelo NATH JieT, Aa elle B
TAKKHX MHKPOCKONHYECKHX KOJIMYECTBAaX, YTO €ro Co-
eXAMHEHHS ellle He yCneJH Kak cjJefyer H3yuyHTb. B
CBA3H C YeM HHKTO He NOCTpajan OT NOCTaHOBJ/IEHHUs
KOMHCCHH O TOM, YTO OTHbIHEe XHMHYECKHM 3HaKOM
aprota 6yaer Ar, a He A B XHMHYECKHM 3I1aKOM
siinmreiinna O6yaer Es, a ne E.

Insps Ha Tabauny 6, MOXXHO 3aMEeTHTb, YTO nep-
Bble GyKBbl Ha3BanHil yeThbIpex 3J€MEHTOB Ile COBIA-
Aal0T ¢ XHMHUYeCKHMH 3HaKaMH. JTO yriepoja, a3or,
KucJopoA K Bonopon. IlouyeMy Tak ciayunioch?

OrtBer B TOM, YTO B Hallle BpeMsi HOBhi€ 3J€eMEH-
THI HOJIY4aloT MeXAyHapoAHble Ha3BaHHA (YyTb-UyTb
OTJAMYAIOIIHECS B 3aBHCHMOCTH OT ocob6eHHOCTeH
KaXAOro s3bika), HO NO-APYroMy ObLIO C 3jIeMeHTa-
MH, OTKPBITHIMH B ApeBHHe BpeMeHa. Kenes3o no-
aHTJIMMUCKHM Ha3blBaeTcA iron, no-HeMeulkKH eisen, fer
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no-¢ppaHuy3cku, hierro no-ucnaucku. Kakyio ke
6ykBy BbIOpaTh AJIS1 XHMMUYECKOro 3HaKa jxeje3a?

bepuennyc pemna (¥ oyeHb MyZApO) He OTAABaTb
NpeANnoYTeHHe HH OAHOMY H3 COBPEMEHHbBIX A3bIKOB,
a BOCMOJb30BAaTbCA JAaTHINCKHMH HA3BaHHUSAMH BCeX
CYH{eCTBOBAaBMIKX B TO Bpems 3jJeMeHTOoB. Bocemb
3/IEMEHTOB, OTKPHTHIX A0 TOro, KakK BO3HHKJA Tpa-
ARLHS ynoTpebiasaTb yHHdRUKpOBaHHBeE MexXAyHa-
pOJAiIble 11a3BaHHA, NMO-aHIAMKCKH HA3BIBAIOTCA CO-
BCEM He TaK, KakK Ha JaThiHH. Eme Tpu orixyalorcs
B aHTJTMHCKOM M HEMENKOM SI3bIKaX, H B MeXAYyHa-
poaHoe ynoTtpebjeHUe BOUUIH IeMelKKe HA3BaHHS
aseMeHTOB. Bce oauHHAALaTh Nepeyucaens B anda-
BHTHOM nopsiake B Tabaunue 7.

Tabauya 7

HA3BAHUA XUMHYECKHNX 3JIEMEHTOB

Pycckoe AHrnmiickoe Jlatrrckoe Inax

Ha3BaHHe Ha3BaAHHC Ha3BaAHHC
Boavdpam Tungsten Wolfram* W
Kexreso Iron Ferrum Fe
3oJso0t10 Gold Aurum Au
Kanuit Potassium Kalium* K
Meap Copper Cuprum Cu
Harpuii Sodium Natrium®* Na
Onoso Tin Stannum So
P1y1p Mercury Hydrargyrunﬂ Hg
Ceunen Lead Plumbum Pb
Cepebpo Silver Argentums Ag
CyppMa Antimony Stibium Sb

MoxHO npocaeaAnTdb NPORCXOXKACHAE HEKOTOPLIX
M3 9TuX Ha3paHu#. [losaralor, 4TO C/10BO cuprum npo-
HCXOAMT OT Ha3paHHa ocTpoBa Kunp (Kupros no-rpe-

* YnotpeSAsiorca B REMEUXOM R3bIKE.
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YecKH), I'e e B APEBHOCTH GblK Hait/leHbl 3aJ1eXH
mean. OT cuprum HPOHCXOANT aHTIMACKOe Ha3BaHHE
MEen copper.

Hydrargyrum o3nauaer <BoAsiHOe cepe6po» HJIH
<«XHAKOe cepe6po», YTO OYeHb YAaYHO OMKCHIBaeT
CBOMCTBA 3JIeMEHTa, H3BECTHOrO HaM NMOA Ha3BaHHEM
pryTa. Crapoanraniickoe HasBaHre pTyTH quicksilver
(«6BicTpOe cepe6po») U3 TOrO Xe pAaa.

Haspanne ptytn mercury (MepKkypHnii) yXoaur B
Cpennne Bexa, KOrfia aIXHMHKH CBSA3bIBAJIH CEMb 3Jle-
MEHTOB C CEMbIO NIaHeTaMH. 30JI0TO COOTBETCTBOBAJIO
Connuy, cepe6po — Jlyue, mear — Benepe. Tpu ca-
MbIX AParoleHHbiX Merajja COOTBETCTBOBAJIH TPEM
CaMBbIM APKHM NJIaHETaM, PacnoyIoXEeHHbIM B NOPAAKe
yMeHbLIEHHs LeHHOCTH U ApKocTH. (lo KonepHnka
Coanue u JlyHa cyuranuch niaaneramu.) Xesneso co-
OTBETCTBOBaIO Mapcy, 6ory BoiiHbl, NOCKOJbKY H3
XKeJle3a U3roTaBJIHBAJIOCh OpYyXHe; pryTb — MepKy-
pHIo, NOTOMY YTO MepKypuii ouens ObICTpO Geraer 1o
He6GecaM, CJOBHO Texyuyast pTYTb; a CBHHel COOTBET-
creoBan CarypHy, notoMy uto CaTypH ABHIaercs
MelJlelinee BCEX APYIUX NaaHeT, 6yATO CBRHLIOM Ha-
auroil. Y3 3THX Ha3BaliMil B aHrIMiACKOM fI3bIKe 3afep-
XKaJIOCh TOJbKO <«MEPKYPHIi».

ITponcxoxaeHne OCTaJbHbIX JATHHCKMX Ha3BaHHMN:
aurum, plumbum, ferrum, argentum u stannum —
Heu3BecTHO. YTO KacaeTca aHTIHIUCKHX HaspaHHM, TO
tin, BO3MOXHO, ApoOM30mJI0 OT stannum; iron — OT
TOT'O ke CI0Ba, YTO K ore — pyAa; gold, Moxer 6bITH,
NPOKU3ONIJIO OT IPEBHEr0 HparepMaHCcKoro cjaoBa, 060-
3Havalomero <xearnii» (mo-nHeMenkH <«xeatrhifi» no
CHX mop HasmBaerca caosom gelb). Cnosa lead n
silver HeN3BeCTHOTO NPOHCXOXAEHHA.

Cypbma 6biya oTKkpbiTa HpuMepHo B 1450 rony.
[loueMy no-aHrJMIACKM OHA Ha3bIBAaETCA antimony,
HesICHO, H O0bsICHEHHS NPOHCXOXJAEHHS 3TOr0 CJIO-
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Ba B 60JbIIMHCTBE CBOEM COBEPIIEHHO HeyOeAUuTe Nb-
Hbl. XOTA caM MeTa/ll He OblJ M3BECTEH B APEeBHHE
BpeMEHa, HEKOTOPbIE U3 €ro COCTABJIAKIIKX B BHAE
NOpomKa HMCHOJb30BAaMUCh AJASl NOABOAKH rJja3 H
6popedt (uTO-TO BpoAe MepBOGHITHON TymiM), M Ja-
THHCKOe Ha3Banue stibium, Bo3aMoxHo, nponcxoaur
OT c/I0Ba, O3Havalolero <«3Hak». OaHH U3 BapHaH-
TOB 3STHMOJIOTHH c0Ba antimony mpocjie)XKBaET €ro
nytb oT stibium uyepes apabcknit Aabik.

BosabdpaM BCTpevaeTcs B MEHepaJie, OTKPBHITOM Ha
TepputTopuH [epManiu®k M Ha3bIBaeMOM <BOJb(dpa-
MHT»; CJIOBO HMEET HeH3BECTHOE MPOHCXOXIEHHe.
Takxe OH BcTpedaeTcss B MHHepaJje, 100blBaeMOM B
IBeurn u Ha3zniBaeMoM tungsten, 4YTO 3HaYHT NO-
IIBEACKH <«TsiXKeJblif KaMeHb», ITOTOMY YTO MHHepa
3aMeTHO TAXeJlee OObIYHBIX KaMHeil. Merann, conep-
Xamu#ica B 9THX MUHepasax, 6bij BbIAeIeH NOYTH OA-
HoppeMeHHO B [1Iseunn n 'epMatiny, COOTBETCTBEHHO
Kapaom Bunbrensmom Uleene u apymMs 6paTbsiMB-KC-
nangamMu @aycro u Xyanom Xoce ge Juaysp. Uleene
OKpecTHI MeTaJa tungsten no Ha3BaHKIO MHHEpAJa,
XOTS CaM MUIIepa B KOHLe KOIILIOB TOJYYHJ HMA 1ie-
€/IMT B YeCThb yyeHoro. bpaTes nasBaau MeTasn
wolfram. [lo-anraniicku MeTann craja na3biBaThCs
tungsten, 1o B MexayHapoAHoe ynoTpe6enne Boue
XIMHYeCKHH 311aK OT CJI0Ba <BOJAbdpam».

Ecth 371eMeHT, KOTOPHH MOXIIO BbIAAEAUTH H3 CO-
e/lMHENNsA, K3BECTIIOTO NOX 11a3BaHKHeEM CEJNTpa, soda
niter mo-anrauiicku. B 1807 ropay anrauiicknit xu-
MHK X3MdpH [3Bu Bhigeaua ero U3 APYroro Belje-
CTBa, Ha3bBaeMoOro coao#, u mnaspaj ero sodium.
Opnmako HeMUB BHIGpajy BTOPYyIO yacTb — niter —
B Ha3Baa® saemeHT Natrium'. B mexaynapoanoe

! Caoso Natrium mpor3somno or apa6cKoro <HaTpyHs ~—
<TIDHPOXHAS COAA».
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ynorpe6Jense Bomesn 3HaK, B3ATHIH H3 ciaoBa Nat-
rium. Jpyroii anemenrt, HalineHHBHI B cenuTpe, a30T,
Ha3BaJHK MO-aHTAUHCKK nitrogen, Tak 4TO nitrogen H
Natrium, no cymecTBy, KMelOT OXHO H TO Xe Npo-
HCXOXAEHME, XOTA ONUCHBAIOT ABa COBEPNIEHHO pa3-
HBIX 3JIeMeHTa.

B ApeBHOCTH OAKH NOJE3HHI# XHMHKAT ZOObI-
BaJH TE€M, 4YTO CXKHTaJH onpefesieHHbE PAacTeHHS B
60/bIINX MOPIIKAX H BhLEIAYHBAJHN 30J1y B BoAe. B
aHrJIKKCKOM A3MKe NOJyvyHBNIeecs coelnHeHHe 6e3
O6BHAKOB Haspaik pot ash (ropmiok c 3oo0ii), 4To
B KOHLIE KOHLOB ApHOOpe0 BHA LEJOTO CA0BAa —
‘potash.

OnaHako no-apaGCKKH BelecTso Ha3bBIBANOCh aJi-
KWJIH, YTO SHA4YUT <30J1a». CoBpeMeHHbIE XUMHKH
cKa3aJH 6bl, YTO 3TO BEIIeCTBO OTHOCHMTCA K CHJb-
HHM OCHOBaHHSAIM, H TaKHe BeliecTBa B HacTosMmiee
BpeMs Ha3biBaloTca menodyamu — alkali.

B 1807 roay Xsmdpu /[3BH BbIAEAN] K3 NOTalIa
MeTaJIll H Ha3BaJ ero potassium. A HeMeLKHe XUMH-
KH OpeANOUYIH B3ATh 3a OCHOBY apabCkoe c/lOBO M
npeBpaThIn an-kuan B Kalium. Otciona u 66 B3T
XHMHBYEcKH} 3HakK'.

Ho He AyMaifTe, 4TO H3-32 9TOT0 HEMELIKHM IKOJIb-
HHMKaM nponle zaercs xAamuss. Hemunl BooOle He Tak
OXOTHO NMOJIb3YIOTCA IPeYeCKUMH K JIATHHCKHMHK CJIO-
BaMH, H300peTas TEpMHHBI, B NMPEANOYHTAIOT HEMeL-
KUl A3BIK. Y Hac BOROpOX na3nipaerca hydrogen, kuc-
JIOPOX — OXygen M a30T — nitrogen ( «CeMTPOPOA» ),
BCce TpH HAa3BaHMs HanO60Jlee YaCTO BCTPEYAIOMUXCH H

! PyccKHe HA3BaHHA XHMHYECKHX 3JIEMEHTOB: a30T — OT rpe-
yeckoro z80s (Ku3Nb) H oTpuuareabroii WacTnum @ (a3or we
NOAACPKHBACT ALIXAHHA H TOPCHHA); CENHTPA — OT JATHHCKOTO
sal (conn) W nitrum (npupoguas copa, mMeEAOYb); CypbMa — OT
NEPCHACKOTO Ha3BaHHA CYpbmbl. OCTANbHBIE NEPEIHCACHHBIE 3J1e-
MEHTH HA3BaHBI NO HAHMEHOBAHHAM COOTBETCTBYIIRX CaMOPOA-
HBIX METAANO0B.
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caMbIX BaXIIbIX 3JIEMEHTOB HMEIOT IpeyecKoe MpOouC-
XO0XIeHHe.

B HeMeLxOM si3BIKE 3/1€MEIrThl NPAKTHYHO HA3bIBa-
otcs Wasserstoff («Boasioe Bemectso» ), Sauerstoff
(«xucnoe pemecro») u Stickstoff («aymHoe Bente-
ctBo» ). Kak e nomknbl yanBaarbes 6eaHble neMel-
KHe MKOJbHKKH, Gepsich 3a XHMHIO, 4TO Wasserstoff
o6osHauaerca 6yksoii H, Sauerstoff — 6yksoit O, a
Stickstoff — 6yxsoii N. Ho pasymeercs, B [epmanun
MCHOJIBb3YIOTCA MEXAYHAapDOAHBIE XHMHYECKHE 3HaKH,
KakK M BO BCeX IPOYMX CTpaHaXx.

Ana npocgecchoHaNABHNX XHMHKOB 3Ta nenocJie-
' ROBaTeJbHOCTDb 0c060ii npo6ieMbl He IIpeaCTaBsET.
K xmMHYeckMM 3HakaM OGBICTPO NpPHBbIKaemp, HO-
BepbTe Ha cJ10BO, H Hg y XHMHKa Tak TBepao acco-
LUHPYETCS ¢ PTYThIO, YTO 3HaK Rt npHBena 6bl ero B
noJneiinee 3aMemaTe/lbCcTBO — XHMHK H NOMBICJHTD
Obl He MOr', YTO 332 XKMHYECKMH 37€eMEHT Npe/ICTaB-
JiAeT TaKOM 3HaK.

OnHako aas HaydHalOIero cBsa3b Mexay hydrar-
gyrum M pTyThIO SIBJIS€TCA 3alraJikOd, TYMaHHB Kaxke
MeHee 3arafioynble 3Haku. Hanpumep, Cl — 3ro xs0p
uau Kaabunii, Ca — kammii wau xaaudopuuii, Th —
TOPHHA, TYJIHH WK TANIKRHA, Se — cejleH, CeUTpa KK
cepe6po K Tak nasee.

Ecan Tako# HOBHYOK YBHAMT NEPHOAKYECKYIO
TaG/JHIY 3JIeMEHTOB, €My NpHAeTCH Hayrax HckKaTb
TaM Hy)XXHble 3HaKH. Ecin y Hero ectb andaBuTHbIH
nepeyeHb 3JeMEHTOB, TO XHMHYECKHe 3HAKH OTbIC-
KaTb 1IeCKOJIbKO Nnpofije, HO He HaMHOI'0, NOCKOJbKY
He Bce OHH OKaXyTcs B andaBHTHOM nopsiaxe. Bce
pPaBHO NpHAETCA NOCTapaThes.

A BOT YTO AeHCTBHTEABHO HYXKHO YYEHHKY, TaK 3TO
CAHCOK XuMmuueckux 3uaxoe B aldaBHTHOM NOPsAKe.
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Tabauya 8

XUMHYECKHE 3HAKU B AJI@ABHTHOM

ITIOPAAKE
3Hak ONeMENT 3Hak OneMeHT

Ac AxTRHuH Fe Keneso
Ag Cepetipo Fm Depmnuit
Al AnoMHHEH Fr ®Opanuui
Am AMepuini Ga Tannuk

Ar Apron Gd Tagonmuui
As Mbunpsax Ge TepMannit
At AcTar H Bonopox
Au 3onoTo He Tenwmit

B Bop Hf Tadpuui
Ba Bapuit Hg Prym

Bi Bucmyt Ho Tonpmuik
Be Beprnnit I Hon
Bk Bepxeanii In HMupwuik

Br Bpou Ir Hpnauii

C Yraepon K Kannik
Ca Kampuuit Kr Kpunron
Cd Kaamun La Jlanran
Ce Llepuit Li JinTuit

Cf Kamngopunit Lr Jloypencuit
Cl Xiop Lu Jlorenuil
Cm Kwopnit Md Mennenesnit
Co Ko6annT Mg Marnmuii
Cr Xpom Mn Mapranen
Cs Ueank Mo Momubnen
Cu Men N Asor
Dy N ncipo3nk Na Harpnit

Er Ipbuit Nb Hurobuk
Es Jitmureduawk Nd Heommn
Eu Espormuit Ne Heon

F Drop Ni Huxenn
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Ilpodorxenue mabruyw 8

3nax SNeMeHT 3Hax JNeMeHT
No Hob6eauit Se Cenen
Np Henrynnit Si Cuaukon
0 Kucnopon Sm CamMapuit
Os OcMmuii Sn Onoso
| ®ocdop Sr Crponuui
Pa ITporakTnHuit Ta Tanran
‘Pb Ceunen Tb Tepbuit
Pd Mannagai Tec Texuenuit
Pm ITIpomerni Te Tennypni
Po Hononu#k Th Topnii
Pr ITIpaszeoaum Ti Tutan
Pt IInaruna Tl Tanmi
Pu ILxyrounit Tm Tynu#
Ra Pannif U Ypan
Rb PySnanit \Y Banannis
Re Penuit \'4 Boabdpam
Rh Poanit Xe Kcenon
Rn Panon Y Urrpuilt
Ru PyTenuii Yb Utrep6nit
S Cepa Zn unk
Sb Cyppma Zr Iupxonnit
Sc Ckanauit

U eine HeckoJbKO 3aMedaHuii HanocaeaoK. Die-
MeHT HHOOHIT HHOTAa Ha3bIBAIOT KOJyMOueM, ocobeH-
Ho B CIIIA. Iloxg aTuM HasBanueM OH HMeeT 3HAK
Cb. HoGennii, ¢ apyroii cropoHnl, B TeueHHe KaKO-
ro-T0 BpeMeHH le uMes oPHUHAJNPHOTO HA3BAHHA.
Ero nepBooTKpbiBaTesd, naBmine eMy HMS, OIHCAJH
3KCIIepHUMEHT, KOTOpBIH Hesib3a NoBTOpUTh. B naib-
HelimieM 3J1eMEHT OblJI OTKPHIT HOBTOPHO B XOAe ApY-
roro 3KCIHepHMEHTA, KOTOPBbIA MOXHO NOBTODPHTbD.
ToT, KTO MOBTOPHO OTKPHLI ero, Mor 6bl, ecau 6
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3axoTes1, AaTb 3JIeMEHTYy Apyroe Ha3BaHHE, HO B
1967 roay pemeHo O6bl10 COrAacHTbCA ¢ HOGEJH-
eM. Takxke H JoypeHCHHA OB BIlepBble BbIACJEH B
1961 roay ® TOorma e moayuun 3Hak Lw, HO B
1963 roay Lw 3amenmnn Ha Lr.

M Hakonen, copercKkHe XMMHKH elle He JaJNH Ha-
3BaHHe oTKphToMYy HMH 104-My a/ieMEHTY, HO XOASAT
CJIYXH, 9TO €ro XoTAT Ha3BaTh B YecTb Mropsa Bacun-
esmya KypuartoBa, ckonyasmeroca B 1960 roay. On
BO3IJIABJISLJI TPYTITy COBETCKHX YdYeHBIX, pa3pabarni-
BaBIIMX saAepHYD™ 6oMOY nocsae Bropoit Muposo#t Boli-
HH. Ecan Tak, 10, BepOSTHO, 3/1eMEHT HNOMYMHT HUMS
<KypuaTOoBHH» B xuMudecku# 3Hak Kc'.

T'zaasa 8
BEJMKOE POXAEHME

B 1950 rony Ummanynn Beankockuit? ormy6unKo-
BaJl KHHTY 1TOA Ha3BaHHeM <«MHp B CTOJKHOBEHUSAXS,
KOTOpas cTana ceHcauuel ansa. B revenne xakoro-ro
BpeMeHH OHa 3aHUMaJla MeCcTo B OHOM Ay C JIeTalo-
OIMMH TapeJKaM#i, HO MPHBOANIA B APOCTb aCTPOHO-
MOB, NPUAEPXUBABIINXCA OPTOAOKCAJBHNX B3rJIAA0B.

Benukopcknit, srauTe nu, pemns, 4yro Benepa
[03Xe APYTrHX BomJa B KoMiJjaeKT njaHer CoaHey-
HOH cHcTembl. [lo ero yrBepxaeHH0, HeMHOruM
6ojiee Tpex ThICAY JieT Ha3aA OHa OTKOJOJIach OT
IOnurtepa. Berepa nyremecrBoBasa no CosiHeYHOM
cucreMe, B Kakoli-To MOMEHT mpo#iAs AOBOJIbLHO
6/HM3KO0 OT 3eMJH, X HaKOHel YCTPOMJach Ha CBOEMH
TenepelidHe#t opOHTe.

! Kypuatosumo coorpercteyer snak Ku. (ITpumew. nep.)
’BeanxoBcknill MMaHYyHJ-— Bpay lo Npo-
deccun, HCTOPHK-CaMOyUKa, HccaeAoBareab bubauum W Apyrax

ApeBHHEX TexcToB. ([Tpumev. nep.)
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C6anxenne Benepnl u 3eMJH BHI3BAJIO CEPHIO
karacTpod, 3adpuxcupoBaHubix B Bubaun (no Bemu-
KOBCKOMY) B BHAE eTMNETCKMX KasHel, cONpPOBOX-
RaBmHUX Hcxon eBpeeB U3 Ernnra. Takxke Besunkos-
CKHMH BbICKa3aJi FTHNOTe3y O TOM, YTO MNOA BJIHAHHEM
Benepnl 3eM/1a HecKOJIbKO 3aMeAJiMjia CBOe Bpallle-
nHe, YTO HamLJIO OTpaxenue B snusoae 6mbelickoii
UcTOopHH, Korga Coumue ¥ Jlyna OCTaHOBHJHCH B
He6e, 4To6n mossoautb Mncycy HaBuny Buiurpats
OUTBY.

KoHe4yno, s HH Ha MHUHYTY He NpHMHAN «Mup B
CTOJIKHOBEHHAX» BCepbe3 (XOTA YHTaJ C yBJleYeHH-
eM). Bosbure Bcero Mo#f cKenTHLH3M BO36GyjauJia
MbICJIb O TOM, 4TO 3eMJi1 Nepekujia Takoe 3KCTpa-
opauHaploe coObiTHe, Kak 3aMmejJieHye BpamleHHH,
6e3 3HauUTeJbHBIX nocaeacTsn. Kak BHAHO, )KHU3Hb
NpOAOJ/IXKajla HATH CBOHM YepeAoM H HUYTO Ne€ MO-
K0Jie6aJI0 YeaoBeyeCKne UMBHJH3AUHH. UTO 6B HH
rosopus Be/JHKOBCKRE 0 Jierengax ¥ ncajMax ¢ HX
TYMaHHBIMH NOSTHYECKMMM MacCa>kaMH, B HCTOpH-
YeCcKHX aHHaJlax HeT SCHBIX CChIJIOK Ha HeoOBluaii-
Hble acTpoHOMHuYeckne ABjeHusa 3a 1200 aer Ao Ha-
me#t 3pul. Camoe cTpaHHoe TO, 4TO BoMcko Mucyca
HaBuHa CIOKOHHO CMOTpPeJIO, KaK 3aMHMpaIlOT B Hebe
Cosnne u Jlyna. Beap ato osHauano, uto 3eMus
nepecTasia Bpamarncs, HO HUKTO Aa)ke He CIOTKHYJI-
cs. XOTS CTOMT KaKOMY-TO aBTO0YyCY BAPYT 3aTOpPMO-
3uTh, KaK BCe MaccaXHpbl BANATCA Ha noi!

Kaptuna, nso6paxenHas B xuure <«Mup B croJ-
KHOBEHHSAX», HE aeT aleKBaTHOI'O NPEACTaBJACHASR O
TOM, 4YTO TaKOe Hacmoswds KaracTpoda aCTPOHOMH-
yecKoro Maciuraba.

U noroMy s ¢ KaKUM-TO MPAYHbIM V/IOBOJBCTBHEM
MPUCTYNAI0 K ONUCAHUIO aCTPOHOMUIECKOT0 COOBITHS,
OYEeHb MOXO0XKEro Ha omucaHHoe Be/HKOBCKHM, HO
uMeBmero 6oJiee peaHCTHYHbIE NOCICACTBUA.
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YTo6nl Kak Cjleayer NOATOTOBHTb MOYBY, HaM
Hal0 BepHyTbcA B nocyeanne rogam XVI1II cronerus
K aHrjauiickoMy reogesucrty ¥ ujabamy Cmury. B 10
BpeMs AHIJIHIO nepeceKkaJo MHOXXECTBO KaHaJoOB,
MOCKOJIBKY JkeJlesHble AOPOTH elue He ycliean u3ol-
pectn, ¥ CMHT 3aHMMaJICS CTPOMTENbCTBOM NOAO0O-
bix coopyxxeHu#. IIpuCyTCTBYA Ha 3eMaAHbBIX pa6o-
Tax, OH He MOT He OO6paTuTb BHMMAalMA Ha TO, YTO
pa3Hble THOBl MOPOA JieXaT napaijieAbHBIMU CJIOA-
MH HJIM FeOJIOTHYEeCKMMH IL1acTaMH. -

CMuUT He nepBbiff 3aMeTH/ 9Ty OCOOEHHOCTb, HO
OH nomen pajbilie APYrux. OH oGHAPYXHJ, YTO ANA
KaXXA0ro OTAEbHOro ILIaCTa XapaKTepibl CBOH BUAK
okaMeHesocTel, u 3adBHJI, YTO I10 OKAMeHeJIOCTSM H
HCKOMaeMblM IJIACT MOXKHO MACHTHPUUUPOBATh.
XoTa B pesyJibTaTe re0JIOrHYecKHX NMPoLecCoB Leo-
CTHasA CTPYKTypa IJacTa 3aTeM mNOABEeprajiach Ae-
dopMairiuam, CMAT cyen HYXXHbIM H3NAGKUTb CBOE
MHeHHe O JaHHOM HeMaJIoOBaXHOM ¢akTe B KHHTe,
onybaukosanydol B 1816 rony.

Torma xe BO3HHKJIO pasyMHOe NpeanosoxeHue,
YTO reoJIOrHYecKue IJIacThl, 3ajeraiouiie rayoxe
oA 3eMJiei, o6pa30BaiHCh paHbIle TeX, YTO 6JHXe
K noBepxHocTH. Ho aAnmb B Hamy AHH NOABHJIACH
BO3MOXXHOCTb CPABHHTh O0pasen Nopoabl, B3ATHINH B
ORIIOM MecTe, C APYIMMH O0pa3laMi H3 YAAJeHHbIX
PailoHOB IO cozepXalMHMCA B HUX HCKONMaeMbIM OC-
TaTkaM. Tak NOsIBUJICA pa3fe Ne0NIOTHH NMOA Ha3Ba-
HUeM cTpaTurpadus.

Eme B XVIIlI Beke nepBhle reo/Ord HalllId OCHO-
BaHHS AJiA pa3fejieHUd INJacTOB Ha TpH Gosbmue
rpynnu. Camsiil rayGokuilf B crapblit H3 H3BeCTHBIX
njacTos OniJ Ha3BaH NePBHYHLIM; HaJ HMM pacHo-
narajicsi BTOPHUHbIA, a 6/1H)Ke BCEro K MOBepXHOC-
™1 — Tperuunbii. [Ipocro, Kak pas, aBa, Tpu. (B
1829 roay uerBepThilt CJIOH, MOJIOJKE OCTaJbHBIX M
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10 CpaBHEHHUIO C HHMM B 6YKBaJIbHOM CMbICJIE CIOBa
coBpeMenHbifi, 6bl1 Ha3BaH — Kak OB Bbl gyMa-
u? — KOHEYHO, YeTBEPTHYHBIM.)

Onmnako Takas kaaccuuxannsa 6bina He OYeHD
yaoOHa, H60 no oAHMM TeOJIOTMYECKHM NpPH3HaKaM
e BCerJa MOXKHO OBIIO ONpeAeJiMTh, K KaKOMy me-
pPHORY OTHOCMTCH AaHHMMA muaact. [1nacTel cHbHO
nepeMelIaiuch N0J BJAMSHHEM NpoueccoB GopMHPO-
BaHHs rop M BbhiBerpuBaHusi. HO yCTaHOBHTH mjacT
N0 MCKOMaeMBIM OcTaTKaM 6blJo coBceM npocTo (Bo
BCAKOM CJiy4Yae, HaMHOrO Mpoiie), MO3TOMYy O6bL10
NPHHATO CNIpaBeA/inBOe pelleHue AaTh IJIAcTaM HO-
Bhle Ha3Ballusl B COOTBETCTBHH C COAEPKAMIMMUCH B
HUX OKaMeHEJIOCTIMH.

ITHM 3aHATHCH HECKOJBbKO GPHTAHCKHX T'e0JIOroB,
BHAHEHIIAX CIEIHANHCTOB CBOEro BpeMeHH — «Iepo-
HYeCKOH» 3MOXH B Hayke.

Oann u3 nux, AxaM Cemxsuk (y KOTOpOro yuuJ-
ca Yapass JapBuH), NpeaoXus Ha3blBaTh NepBUY-
Hbi€e MJIACTbI NaJe030HCKNMH, a TpeTHYHbIe B YeTBep-
THYHBIe — KAWHO3OWCKHMH. IDTH TepMHIIbl NPOHCXO-
AAT OT rpeYeCKUX CJIOB, 03HAYANOINX COOTBETCTBEHIIO
«CTapas XH3Hbs» K <HOBas KH3HD».

LRpyrott anramiickuii reosor, /[IxoH @uiunc,
NJIeMAHHKUK YuiabsiMa CMuUTa, TYT K€ OKpPecTHJ BTO-
pUYHDbIE NJIaCThl ME3030HUCKHUMH («CpeHss )KH3HDS ).

ITH WINAPOKOOXBATHRIE KaTeTOPHH NPEACTABASIOT
co60¥ reoJIOrHYeCcKHe Sphl, HJIHN 3paTeMbl; HHavye ToO-
BOpsi, COBpeMelinasa HayKa npusHaer (B ropsagke HX
NOSIBJICHHS) Naneo30icKyI0 3py, ME3030/CKYIO Spy u
Ka#Ho30HiCKyIO 3pYy.

Jannaa xjaaccunpukauus ocofeHHO XOpomo BhI-
TJISIAAT C TOYKH 3pPeHHs SBOJIOLMH, YTO He Bbi3blBa-
eT yAHBNEHUSA, BeAb OHa CTPOUJACh Ha OCHOBaHMH
HaKhpaeHHbIX HckonaeMmbix. [laneosofickasa spa npu-
Hapjexana pbibaM, MOCKOJIBKY cyxas 3emasn Onlia
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nycra H 6ecnjoaHa, U ee OCBOEHHe Havanoch B 6o-
Nee No3AHHe 9MOXH. B Meso3o#ickyo apy cymy noJ-
HOCTHIO 3aBOEBAJIM PENTHIMM, H OHa CTajla SMOoXOoH
pacuBeTa ARHO3aBpos. U HakoHen, B KaliHO30HCKYI0
Ipy, NPOAOCHXAIONIYIOCA II0 CHIO [IOpYy, Ha 3eMJIe BO-
LHApHJIMCHh MJIEKONHWTAIOIIHE.

EcrecTBenno, Koraa y4eHble NPHCTYITHIN K 6onee
NPUCTAIBPHOMY H3YYEHHIO I'€0JIOTHYEeCKHX IIJIacTOB,
OHH CMOTJIH pa3fe/iuTh KaXAYyl0 Spy Ha NEepHOABI,
KaXkabli nepHoA Ha 3MOXM H Tak aanee. OaHako He
6yaeM CAMIIKOM yrayOasTbCs.

[leproanl, cocrabislmnae 3py, a Takxe Gosee
MeJIKHe nmogpasfesieHus, 3a4acTyio noay4yaly HMe-
Ha MO TOH MECTHOCTH, B KOTOpOH H3ydaeMbie mJjac-
Thl COXPaHHJIACb B XOpOIIeM COCTOSAHMHU AJISl BbISIB-
JIeHusl xapaKTepHbix ocobeHHocTel. Ilockoapky B
Te4YeHHe HeCKOJbKHX AECATKOB JNer nocjie CMHTa B
reoJIOrMd AOMMHHpPOBalH OpHTaHCKHe YYeHble, BO
MHOTHX Ha3BaHHUSIX yBeKOBedeHnl obsactu Benuko-
OpUTAHMH.

Hrak, naneosoiickas spa AeluTca Ha Cleqylommue
IeCTh NEPHOAOB B XPOHONOIHYECKOM NOpPAAKE: KeM-
6puiickalt, opAOBAKCKHH, CHIYPHHACKHII, AEBOHCKAH,
KaMeHHOYTOMNbHBIA H NMEepMCKHI nepHoAbnl. Y 4ersi-
peX H3 HHMX Ha3BaHMS YKa3HBalOT H2 pa3JIHYHbIE
MECTHOCTH Besuko6pHUTanuu.

Mexay npoyuM, eIMHCTBEHHBIH nepuoa naneo-
30MCKOH 3pbl, KOTOpLIH He CChiJIaeTCs Ha KOHKpeT-
Hy10 MECTHOCTD, 3TO KaMeHHOYroJibHbiH. OH nepBbIM
NOJIyYHJ CBoe Ha3BaHHe B 1822 romy or aByx aHr-
JmyaH — ynomsinyroro /[>xona duiaunca m Yurpa-
Mma J{suuasa Konn6Gepa. OHH BBesSH TEpMHH B yNOT-
pe6JjieHue 3a0JIro A0 TOro, Kak BO3HHK oO6biuaif
Ha3blBaTb NMepHOAbI N0 TONOHHMaM.
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Ho teM syume 9TO Ha3BaHHe, IOTOMY YTO B HEM
COAEePKATCS CBeACHMA O BaXXHOIH OCOGEHHOCTH IMepH-
ofa. iMeHHO B mjacTaX KaMeHHOYTOJIBHOIO NepHno-
Aa HalileHbl OTrPOMHble 3aJIeXM KaMEHHOIro yris.
KaMeHHOYTOJIbHBIN nepuoa, B CBOIO ovepeab, pa3ae-
JisseTca Ha ABE 3MOXH, KOTOPhIe i CUHTAI0 HY>XHBIM
YINOMAHYTb, TaK KaK OHHM Onpegejenbl no paronam
AMepHKH ¥ BBeAeHbl aMEpUKaHCKMMH re0JIOTaMH.
[lepBas snoxa, 6osee paHHsAs, — MuCCHCHNckas (no
Ha3BaHHIO peKH, o6Hapy>KeHa HcCCJeAOBaTeNsIMH B
mtarax Manunolic n AioBa), a Bropas, GoJee no-
3AHASA, — TNEeHCHIbBaHCKas.

Moxer 6biTb, BaM HHTEpPEeCHO, B KaKHX YeThipex
Ha3BaHUAX 3anevyarjeHbl o6sactm Dbputanumn? A
NOACKAXY, YTO TPH H3 HUX OTHOCATCA K Y3abcy.
Kcrath, Hy>XHO yyecTh HEOKOJIeOMMYIO CKJIOHHOCTD
6puranckux y4Yenblx XIX Beka K Kjaccuyeckoif aH-
THYHOCTH.

CemxBMK 3aHHMAJICA H3yYEeHHEM ILJIaCTOB B ¥Y3.ib-
ce u B 1835 roay npeasioxkxun Ha3BaTh caMmbie paH-
HHUe NOpOABbl Iase030UCKON 3pni B ero 4dectb. Ho
CeaXBHK BOCIOJIb30BaJICSl JIaTHHCKHM Ha3BaHHEM
Yaabca — Kem6pus, nostoMy Tenepb M rOBOpHM
0 KeMOpHIHCKOM nepuoze.

Ipyroi#t 6puranckuii reosor, cap Poapuk UMnu
MepuuCOH, Tak)ke HCCJHeA0BaJ OKAaMEHeJOCTH B
Yaabce u B 1839 roay ony6iuKkoBan pe3ysbTaThi
cBouXx uccijenoBanuii. On Ha3Ba OTKPHITHMH UM me-
PHOA B 4eCTb CHAYPOB — OPHTTCKOro IJIEMEHH, KOr-
Aa-To HaceaaBmero KOxHBIA Y3jbc M YyNOMAHYTOIO
B «3anuckax o I'aanbckoi BoiHes llesaps.

ITHM nJieMeHeM GpHUTaHIbl OCOOEHHO ropaAnJIHCh,
NOTOMY YTO OHO OTYaAHHO CONPOTHBJ/SLIOCH Halle-
CTBHIO pUMJSH. Boxap naemenn Kapakrakyc MHO-
rie rogbl CpaxXxaJjcs ¢ pUMCKHMHM BOMCKaMu, NOKa He
6611 B3AT B JieH B S0 roay Hameif spn. Kak 661 TaM
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i1 6blJI0, IAacT MepyHCOHA NPHHAAJIEKHT K CHJIY-
PHICKOMY mepHROAY.

B ToM xe rogy Mepuncon u CeaxBHK BMecTe
HCClieaOBaNd CTPYKTYpy ropHoi nopoam B [leBoH-
iwpe UAH [leBoHe, aHraumlickom rpagcrse j0XxHee
Yanbca Ha apyroi cropone BpHCTONMBCKOrO 32/1HBa.
Tak nosiBuCcK AeBOHCKHA nepHOA.

A naxonen, copok aer cnycrs, B 1879 roay, eme
OAUH aHramhckull reosor, Yapass JIsneoprt, cymen
BbIIEJINTh rpynny MJacTOB, BK/IOYAaBIIMX NO3AHHE
xeMOpuiickue B paHHHe CHAYpPUHACKHE, KaK CYHTa-
nocp panbiie. OH nokasajs, 9TO STH NJAACTH 3aChy-
)KMBaIOT TOro, YTo6hl 11X OTHECNH K OTAGJILHOMY Ile-
puony, H Tak NnosBHICA OpAOBHKCKEI nepHoA. Ecan
CUAYPHHCKHUH} MOJIyYnJ1 Ha3BaHKHE OT IIJIEMEHH CHIY-
poB, OOHTaBsmero B IOXHOM Y3abce, ToO OPAOBHK-
cKHi GBI Ha3sBaH B YeCTb OPAOBHKOB, COBPEMEHHO-
ro UM naemMend K3 CeBepHoro Ysiabca.

llecTo#f nepuoa naneoszoficko# spbl CTan eaUH-
CTBEHHBIM, KOTOpbifi NOAYYH)I Ha3BaHHe 10 MECTHO-
CTH, Jiexaulelt 3a npegenamu BenuxoOGpuTaHun. ITo
nepMCKHHA nepHoJl, ¥ OH Ha3BaH B YeCTb ypaJIbCKOro
ropoaa Ilepmb, crosmero B poccuiickoi ray6uHKe Ha
rpanrle Cu6bupu. MHrepecHo, HaBepHOe, AyMaeTe
Bbl, Kak YAaJlochb PYCCKHM NpoOpaTbhCcA B Naj1e030ii-
CKHe 3anoBeAHHKU GpHTAHIIEB?

Ho uukro He npoOupancsa. Ckopee Hao60opoT.
MepuuncoH, 061a3uB Bech Y9abc u /leBoH, BO3raa-
BIJI F€0JIOTHYECKYIO 3KCTNEeAUIINIO Ha Y pai H IPOAOJ-
)KUJI Ha3blBaTh NEpPHOAbl Ha3BaHUAMHM MeECTHOCTeH,
XOTs1 6Bl H pOCCHICKHUX.

Meso3oifckast apa aeauTCca Ha Tpu nepuoga (mo
CTapIIHHCTBY): TpuHacoBhIf, JOpCKUil U MenoBoli, K
3a HMX HaAo MOGJIArOAapHTb HeMIeB U (PaHIy30B.
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TpeTuif U caMplif NOSAHHK M3 3THX NEePHOAOB
MOJIyuHJI CBOe Ha3BaHue nepBbiM B 1822 roay, Kak
H KaMeHHOYTOJIbHBIM, eme A0 OObYas HA3WBATD Ile-
pPHOAN DO MeCTHOCTAM. M Tak xe, Kak KaMeHHO-
yroabHbollf nepuon, MenoBoH mepHoA 6Gbl1 Ha3BaH B
COOTBETCTBHHM CO CBOHM cozaepXHMbiM. (DpaHlly3-
ckuif reosor OManuyc aA'Annya o0Hapyxuj, 4TO
H3y4aeMble HM OTJIOXKEHUs cogepxar 60abliolk npo-
UEHT MeJja, H ONPEREIHN HX KaK OTJO)XEHHS MeJio-
BOTO MEepHOAA.

B 1829 roay npyroit ¢panuysckuii reosor, Anek-
caHap bpoubsap, 3aHuManca H3yvYeHHeM 6oJjiee paH-
Hux naacros. OH pa6oran B lOpckux ropax na
dpaHLy3CckO-IUBEHIIaPCKOIl TpaHule H pellin, YTo
BIIOAHE €CTeCTBEHHO HasBaTb NEePHOA IOPCKHM.

B 1834 roay nemenkudt reosor Mpuapux ABrycr
don AnbbGepTn H3yuyas elle 6oJsiee paHHHMe MJACTHI,
KOTOpble, KaK eMy IOKa3aJioCh, JIeTKO AeJATCA Ha
TPH cJiosi. TepMUH <«TpuacoBbliis (GoH AnbOepTH
B35Jl OT IrpevyecKoro CjloBa «TpHU»>.

KailiHo3olickas 9pa AeaAMTCAa H2 ABa nepuoaa, co-
XPaHMBIINX ABAa CTapbiX CBOMX MMEHHM — TPETHYHbIH
¥ YeTBEepTHYHbIH.

IlepBnili pesATCA Ha NATH 3N0X C NPEKPaCHbIM
HabopOM OAHOOOpPa3HhIX HaMMEHOBAHHH. NMaJeoleH,
301leH, OJIUrolleH, MHOLEH M ILIMONEeH' — B MOpAAKe
yOblBaHHs BO3PacTa.

Tpu n3 HHX npuAyMaa GpHTaHCKHI reoaor cap
Yapnps Jlatienn B 1833 rogy, a HMellHO 30LeH, MH-
oueH H nauouneH. B poabHOM nepeBoje ¢ rpeuecko-
ro 3T0 O3HauaeT «NepBOHavYaJbHbIA HOBHli», ¢«MeHee
HOBbIH®», «60JIee HOBbIAS.

' Unoraa s n0BAK ceOA HA MBICJH, KOTAA Xe KaKoi-HHOyab
reoJior BO BpeMs JEKIIHH NEepeYHCJHT BCE STH HA3BAHHA H C He-
BO3MYTHMBIM BHAOM AoGaBMT: <Hy H, KOReYHO, COBpeMeHHAS
anoxa — o6cuens. (ITpumeu. gam.)
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Onnaxo B 1854 roay Hemeuxu#t reosor I'eHpHx
JpHct Delipux pemma, 9TO Smoxa MEXAY 30LEHOM
H MHOLIEHOM 3aCJyXHBaeT cOOCTBEHROTO Ha3BaHms.
[To ycranoBaeHHoMy 06pasity oH HasBaJl €ro OJHro-
rietoM («¢HEMHOro HOBBIMS ),

Tax ke mocrynua U HemeUxHH GoTaHmk Bunp-
reabM @Ounaunn Hinmmaep, xotopwit B 1874 roay
BbicKasaJl MHEHHe, UTO PAaHHHH SOLEH OTAMYaeTCA
XapaKTepHbIMH OKaMEHEJIOCTAMH pacTeHH# H MoTo-
MY cJieyeT OTHECTH ero K oTAeNbHOH snoxe. M sBen
TEPMHH <lanieonens (e¢zapepHefimuii HoOBHIIS ).

YerBepTHURBI NEPpHOA MOYMTH LEAHKOM COCTOHT
H3 ORNOH 3MOXM, KOTOpas NpeKpacilo YKNaAbIBaeT-
CS pSAAOM C 3M0XaMH TPEeTHYHOro. JTo njae#cTo-
leH — TepMHH, H3o6perennnifi Jladennom (moromy
M YKNaAbIBaeTcsA) M 03HAYalOmHii <«CaMblil HoBbIfi».

Ho Jlakean gan nassanue enie ¢ nocaeanes so-
Xe, HadaBlueHcsi B KOHLE JEAHHKOBOIO MEepHOA2 H
NPpOCyIIeCTBOBABMEH JIHIb HECKOJNbBKO THICAY JIET.
D10 snmoxa rononena (<¢Bech HoBLIHS ), HAH, OTOPO-
CHUB rpedyeckuit, nocaeneAHMKOBaAsI.

Taxos nepevenb 3p ¥ nepuoaoB. Ho He aymaii-
Te, YTO OHH OTHMETAHBO BBIPa)KEHBI B rOPHBIX IOPO-
/lax. IJTo NpPHAYMaHHaA YeN0BEKOM KJAaCCHPHKAIHA
¢JIoeB, CPaBHHUTENBHO MJIABHO [IepeXOAAMMNX APYT B
npyra. OTcyTcTBHE ONpEeAeNeHHHX THIIOB HCKoTae-
MbIX ¥ MIPHCYTCTBHE APYTHX CBHIETE/IbCTBYET O Ie-
pexolie K cJenylomeMy reoJIOTHYEeCKOMY MaacTy,
OZHAKO B NOrpaHWYHHIX CJOAX BCTPEYAETCs MHOXeE-
CTBO HCKOMlaeMbIX OCTATKOB, XapaKTepHbIX AJA pa3-
IIBIX SITOX.

Camas pe3skasi rpaHula OTAEJSIET KOHEH MENOBO-
ro nepHofa OT Havyajia TPETHYHOro. JTo 6ma nopa
«BEJIHKOTO YMHpaHHUA», Koraa rubesb [OCTUTIa BCE
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pasHooOpasHbie BUAN FHHO3ABPOB H [IPOYHX penTH-
Aui KaK Ha cyme, Tak M B Mope. 3a KODOTKHH B
reoJIOTHYeCKOM Macuirabe poOMEXYTOK BpPEeMEHH
Mpou3onieNl TPaHAHO3IHHIA MepeBOPOT, H BiaajLIve-
CTBO MPECcMbIKAIONIMXCA CMEHHJIOCHh LlApCTBOM MJle-
KOMHTAIOIHX, HEOXWAAHHO paclpOCTPaHHBOIHXCS
Ha cyme.

[lepemeHa 6mna cTosib BHe3amnHa, 4YTO YYeHHe
cjoMaJiH cebe roJioBy, NBITAsACh YCTAHOBHTH ee MpH-
yuHbel. B KavecTBe NMpHYHH npensarajuch U3MeHe-
HHe KJHMaTa, reoJIOTHYEeCKHE fpoleccH, 6onesHH,
Mapa3HThl H [IPpOYMHE BCEBO3MOXXHBIE KaTaKJIH3MBI,
HO €AHHCTBEHHO BepHoe pelleHue NnpobaeMbl Tak H
He HaIJOCh.

OaHako pe3koe OKOHYaHHe MeJIOBOro NepHofa —
3TO JIMIIb BTOPast H3 CaMbIX YAMBHTEJNbHBIX pa3ne-
JHTENBHHNX JHWHHH, BCTPEYAIOMHXCA B reojoruyec-
KOH HCTOpMH. A caMas 3aMeydaTesibHasd — Hayaio
KeMOpus npuMepHo 600 MUANHOHOB JleT Ha3al. JTO
6blno BpeMs <BeJHKoro poxaeHus» (Takoro mpo-
llecca, KOTOPHMH MOXHO NMPOTHBOINOCTABHTb <«BEJIU-
KOMY YMHDaHHIO»).

Boaee apesnde, nokeMOpHicKHe NOPOABI He CO-
AepiKaT VCKOMaeMbIX, TOTAa KaKk KeMOpuHckHe nna-
CThl MU NMPAMO-TAKN KUMIAT. 3a OTHOCHTEJbHO KO-
POTKHI B reoJIOTHYECKOM CMbIcJie NMepHol BpeMeHH
NOABHNANCH HOBble (OPMbI XH3HH, MOpaXxaionue
CBOMM pa3HooOpasveM H NMpe/CTaBJAIONIHE BCe CO-
BpeMeHHBe TAaKCOHOMHYECKHE THINH, KpoMe XOpAo-
BBIX (K KOTODBHIM NpHHANANEXKAT H JIIOAH).

MoxHO AONYCTHTH, YTO XXH3Hb BO3IHHKJIa He3a-
ROJTO A0 Hayaja KkeMOpHA, H reoJioruyeckue faHHbie
POCTO OTMEYAIOT MMosABJAeHHe XH3HH. Ecau 310 Tak,
TO )XH3Hb — BOMCTHHY HOBoe sBJieHHe. CJIOH, KOTO-
pule CelUKBHK, MepyHCOH H ApyrHe CYHTAJH yXac-
HO APeBHHMMH, OKa3aJUCh HaMHOr'oO ZipeBHee, HO, TeM
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lie MEHee, OHH YXOAST B riay6b BEKOB BCEro JIMIIb Ha
600 MHNNIMOHOB N1IeT, a 3TO He TaK Y)X MHOro, yuu-
TbiBasi BO3pacT 3eMJIH, KOTopo#H MO MeHbIle Mepe
4,7 MuNIKapAa JieT. BbIXoaUT, YTO XXH3Hb CYIECT-
BOBaJia He foAbllle O/fHO# BOCHMOM YacTH — [I0C]e-
AlieH 4acTH HCTOPHH NJIAHETHI.

H3-3a oTCYTCTBUA HCKOMaeMbiX B flopofax 6osee
JPEBHHUX, yeM KeMOpHH, 0 HHX TPYAHO CKa3aTb YTO-
TO onpefieleHHOe; BCJEACTBHE ITOr0 CEMb BOChMbIX
HCTOPHH 3eMJH HHOraAa oO0beAHHAT MoA OAHHM
1ia3BaHMeM — JoKeMmOpHiickasd spa.

M Bce-TakH TYT ecTh HeyTo cTpanHoe. (POpMH
)KM3HH, XapaKTepHble 111 KeMOPHUs, CIHIIKOM MHO-
TOYHCJEeHHHN H pa3BHThl. HemMblcanMo, 4TOOH nMOsAB-
JIEHHIO TaKHX CJOXKHBIX OPraHH3MoB, KaK TPpHJAOOGH-
Thi, TOCIIOACTBOBaBIIHEe B KeMOPDUHCKMX OKeaHaX, He
npeallecTBOBaa AJHTEAbHHNH 3BONIOUHOHHBIN MpO-
1ecc.

Kpome Toro, B mopoaax mo3dpacTa 3 Muaanapaa
JeT HaxoadaT cnabble ciaeabl xu3HH. OveHp chabnle,
a0 MPH3HATBHCA, He 60Jiee YeM 3aj1e’KU UCKOllaeMo-
ro yriasi, KoTopbiii Mor o6pasoBaTbCa U3 OCTAaTKOB
BOAOPOCEH, HO XH3Hb eCTh XHu3Hb. 1l03TOMY reo-
NOTH PellnJH oO0beAHHHATH Sphl B elle 60Jiee Kpyn-
iible OTPE3KH reoJIOrHYecKof HCTOPpUH — 30HBI.

Bce snoxu, HayuHas ¢ keMOpus, coCTaBaAIOT da-
Hepo3oicknil 90H (0T rpeyeckoro <sBHas XH3Hb» ).
Bce nokeMOpHHCKYe SII0OXH COCTaBASRIOT KPHITTO3OM-
cKHi1 20H («¢cKpbiTas Xu3Hbs ). KpHITo30ii B HacTOR-
illee BpeMs noaeneH Ha Ase 3pbl. [lnacThl, rae naxo-
AAT caMble ApeBHHE CJIebl BOAOPOCAeH, IpHHAJIekKAT
K apxeo3oiickoii 9pe (<¢ipeBHsNA XKH3HDbS ), a O3AHSINA
nokembpmuiickast 3pa HaspiBaeTca MNpoTeposoickoii
( «paHHAS KHU3HDS ).

HNTtak, noaseaeM HMTOr nepeyHcieHHHIM reosiorH-
eCKUM OTAe]aM B TalGauie 9.
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Tabauyas 9

PA3JIEJbI TEQJIOTHYECKOR UCTOPHUH

Sou 3pa {lepuod Inqgra
" e [r‘ononen
F ITneficTouen
Kaiinosoit : _ Ilanouen
MuoneH
Tperminuill Onurouey -
Jonen
Haneonen
MexnoBoit
Gancposadl ( Mesosoit IOpcimit
Tpracosmit
IepmMckuii
Kanenro-~ IlencuavBanckuit
YTOAbHLIA Muccrcunckhit
laneoaol Hesonicxnit
Cunaypuitcxuit
Opaosuxckyit
KemOpnitckuit
IIporeposoii
Kpunrosoit
Apxensoll

Hrak, nayano xeMOpuiickoro nepuosaa, ro-BHAH-
MOMY, OTMeYaeT He BO3HMKHOBEHHE XXH3ilM, a BHe-
3allHOE YBeJIHYeHHUE ee PasHOOOpa3Insd H CJOXHOCTH.
Markokaeroynbie (B0O3M0XHO0, MEKPOCKOIIHYECKKE)
¢dopMBbI XKH3IHH, HECHOCOOHBIE COXPaHHTLCS B BHIE
okaMeHeJocTeil, BAPYTr NPEBPATHAUCD B KOMILJIEKC-
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1IyI0 CHCTEMY OPTaHH3MOB C NaHHMPSAMH H MIUTAMH,
kak 6yaro nmpeaHasHaYeHHHIMHM AJI8 ROJroro xpa-
leHHS.

Ho nodemy? IloyeMy nocne HeCKONbKHX MHJIIIH-
ApZIOB JieT MATKOKJIETOYHON XKH3HU HeXAaHHO-Hera-
AAiHO Ha4YaJA0Ch OypHOE Pa3BHTHE H NOBCEMECTHOE
pacnpocTpaHeHue CJOXKHBIX OPraHHaMOB, pa3/HBile-
ccsl Mo Jemsie MOLIHBIM MOTOKOM? S cKIOHAIOCH K
JIBYM BO3MOYKHBIM OOBbSCHEHHAM. XMMUYECKOMY U ac-
TPOHOMHYECKOMY.

3a HeKOTOpOe BpeMs A0 Hadaza KeMOPHIICKOro 11e-
pUOAa — €CJIH NMepBHIM B3ATh XMMHMYECKOe 00BbsaCHe-
e — MnoABuacsa ¢orocuHTe3. Tam, rie 10 3TOro oc-
IIOBHBIM HCTOYHHKOM J>XH3HeHHONM SHepruu O6blan
ybTpadHonerosbie ayyd ConHna, MeAAEHHO CO3/a-
IsaBLIHME CJAOXXHBbIE COelHENHs] B OKeaHe, HOBhie (pOTO-
CUHTETHYECKHE KJIETKH CMOTJIM HCIOJb30BaTh BHAH-
MYI0 00J1acThb CIIEKTpa CONHEYHOro CBeTa. BHAMMas
aCTh COJIHEYHOrO H3/IyYeHHsA HHTEeHCHBHee YAbTPadH-
0JIETOBOM, 1103TOMY POTOCHITEeTHHECKHE KNETKY HaYa-
N1 OBICTPO Pa3BHBATHCH.

IlpoayxToM ¢dorocunTe3da craa KuciopoA. Cnava-
na of OKHCAAJ aTMocdepHble COeAHHENUsI U 3aTeM
[I0CTeNIeHHO HaKaIJIHBaJcA B aTMocdepe B BHAE CBO-
60a110T0 KHCNOpOAa.

Bo3HuK/IM XKHBOTHBIE QOPMbI KH3HH, CIOCOOHHE
nHoTpebnATh cBOOGOAHDBIH KHCHIOPOA, KOTOpLIk BADYT
HANOJHHKJ aTMOChEpy H PaCTBOPHJCA B OkeaHe. Peak-
LIMH ¢ Y4aCTHeM CBOOOLAHOIO KHCJIOpOAa BBICBOOOXKA-
AV NPHMEPHO B ABaAUaTh pa3 Goabllle SHEPrHH Ha
MOJIEKYJIY TJIIOKO3bi, YeM peakiyy 6e3 ySacTHA KHCJO-
poja. JKH3Hb roNyuyHja B pacfopsakeHHe HCTOYHHK
311€prii HeBHAAHHON CHJAbI.

Ho Bce ato cnyumnsoch He cpa3dy. Conepxanue
KUC0poAa B aTMocepe YBeJMIHBaANOCh MEAJIEHHO.
[lopcuuTano, 4TO K Havany KeMOpHA B BO3fyXe co-

137



AepKaNoch 2% KUCIOPOAA, TO €CTh ero KOHIEHTpa-
uua OblNa B NecATb pa3 MeHblle, yeM celdac. Bo3s-
MOXII0, olla 0003Ha4YnJia KPHTHYECKY0 TOYKY, I0C-
Jle KOTOpPOH cTajJlM OCYmECTBHMBI DEeakIHH c ydac-
THEM KHCJIOpoAa, ¥ Ha 3JeMJI0 XJIbIHYJia MOIRHas
BOJIHA 3HEpIHH.

Takum o6pa3oM, keMOpHIiCKHH NTepHOA O3HAMEHO-
Ba/l MOMEHT, Korfla )XH3Hb pacliBesia MbIIIHbIM HBe-
TOM: €€ KOJUYeCcTBO, pa3HOOOpasHe H CNOXKHOCTb
CTaJIH Bo3pacTaTh Osaroaps Takoi POCKONIH, Kak
cnocobnocmo oviuiams.

OnHako xHMHYecKoe 00bsICHEeHHe Koe-49TO He y4Yu-
ThiBa2eT. J{/11 paHHEro keMOpust XxapaKTepHO He TOJib-
KO MosBJIEHHEe HCKomNaeMblX OCTaTKoB. EMy mnpen-
luecTBOBaa NepHoOJ CHAbHOH 9PO3WH, KOTOpas, BO3-
MOJXRO, npoaosxkasack 100 muanvonos Jser. [lo
MaTEpHKaM CIOBHO fpoexan 6yabaosep. Hwm no,
HH 10CJIe 3TOro, HACKOJIbKO H3BECTHO, [TOBEPXHOCTD
3emMaH He Oblna TakOR poBHO# W raaKoOH.

Takoe BlieyaT/ieHHe, YTo [0 3eMJje npoileics
ruradTckulft mandosanvusit kpyr. Ilponie Bcero
OOGBACHATL 9TO TEM, 4YTO [11aHeTa nepeXxHia 4yxo-
BHIEHBIN JIeTHMKOBbIN flepHoa, H TOBEpXHOCTb MaTe-
PHKOB Pa3spoOBHAJN Mnoj3ydde neAHUKH. OaHako fpo-
THB JIEAHHKOBOH THMOTe3bl TOBOPAT HEKOTOpHE
XHMHYEecKHe CBOHCTBA ropHHIX NOPOJA, CBHAETE/b-
CTBYIOIIHe, YTO AAHHKH [EPHOA re0JIOrHIecKoi Hc-
TOpPHH, cKopee BCero, ObUI TennbiM H, 3Ha4YHUT, He Mor
ObITh NIeAHUKOBLIM.

ITpunerca o6paTHTHC K aCTPOHOMMYECKOHN THIIO-
Te3e, YTOOH O6bACHUTh PE3KYIO I'eOJIOrHYECKylo Ipa-
HHLIY, oTAeAsI0mYyIo KkeMOpuit oT npeapayest smo-
x# (Takas rpaHuma HasbiBaeTCs HECOTJACHHM Ha-
MNacTOBaHHEM).
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B nocnennee BpemMsa norosapHsaloT 06 oaHOA HH-
TepeCHOM TeopHH: KaK 6yaro JlyHa cTana CIiyTHHKOM
3emau ne na 3ape ConHeyHOM CHCTeMbl, a CpaBHH-
TeJIbHO HelaBHO.

KoneuyHo, HelaBHO He B TOM CMbiCJie, B KaKOM
JTO CAOBO ynoTpebasier BenHkoBCKHH, HO H He Tak
nasio. [Ipeanonaraercs, 1To 601bMYIO YACTh XH3-
nu 3emas o6xoaunach, noaobuo Benepe, 6e3 cuyrt-
IMKa M 3axsaTHaa Jlyny okxoJsio MHJUIHapaa Jer
nasafl. (Ocraercs OTKPHTBIM BOMPOCOM, OTKYAa
sipuach JlyHa B yeM oHa 3aHHMaJlach paHbIle.)

ITo HexoTOphIM pacueraM BBIXOAHT, uTo JlyHa,
KOTla ee 3axBaTHJO I'PaBHTAIIHOHHOE MOJe 3€MJIH,
[IBHTAJIach flo o6paTHoll opbuTre (B HanpaB/eHHH,
IPOTHBONOJI0)KHOM TOMY, B KOTOPOM OHa NBHXXETCH
ceiivyac). B TakoM cayyae B pe3dysbTaTe NPHIAUBHO-
ro aecrsus Jlyna Bce 6aMxe NPHUTATHBRaNACh K
3emae (KaK 3TO NPOHMCXOAHT co cnyTHHKoM Henry-
na TpuroHoM B aHa/MOr'MYHBIX yciaoBuax). Ha onpe-
nejeHHoM srtamne apmxeHHe JIyHni 1o opbure noiwro
B IIPOTHBOMONOXHYI0O CTOPOHY, OHa CHOBa CTana
YAANATBCA U 3aHAJIA CBOE TellepeliHee MOJI0OXeHHe.

Touka Han6onbumiero npuéanxkeHns sza 100 mun-
JTUOHOB JIET 10 KeMOpHA Haxoaunach He 6oJjiee yeM
B 11 500 Musax oT noBepxHOocTH 3eMJIH.

B 1o spems Jlyna noskHa 6bL1a ABAATHL cOGOiM
lHopasuTenbHoe 3penume. Mimes B nuamerpe 10,8°,
onla Ka3ajach 6n B 21 pa3 Gosbile, yeM ceifqac.
BuauMas nnomaap JyHHoro aMcka B 440 pa3 mpe-
BbilllaNla OBl TeMepenHion, H, 3HaAYHUT, OH CHAJ Ol B
440 pa3 sapue.

Ho nycTp Bac He C/IHIIKOM 3aBOPa’XHBa€eT MbICJIb
O HamieM MpeKpacHoM AOKEMOPHHCKOM CHyTHMKe.
Haxonsice Tak 6/m3Kko, JlyHa He TOJAbKO NMPOJKHBaJia
Obi Ha 3eMnio N3YMHTENbHbIA CBET, HO ¥ BBI3bIBaJja
Obl MPHJMBH K OTJHBH — Aa elie KaKoi cHJbi!
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[lo3aBospTe ANA MAMOCTPANHH NPONMHTHPOBATH
cTaTbio <IlpoHcxoxiaende KeMOpHHCKOro-aoKeM6-
PHHCKOrO HecOTrJIaCHOrO HalJIACTOBaHHWA» H3 ¢AMe-
pPHKell cailenTHCT», TOM 54, cTpaHHna 458, Hanu-
caHHy1o Yonrepom C. OscoHoM.

Bot 4To oH roBopHT: «B TO BpeMa npunHBHBIE
BoJMb MoanuMaavch B 8000 pa3 Bmme, yeM cero-
AHA, AOCTHTas aMIUINTYZl, CpPaBHHMbIX co cpeaHei
r1y6nHol okeatas. JIpyrmMH c/i0BaMH, GyKBaabHO
[eable oKeaHn o6pyluuBanvich Ha MaTepHKOBYIO
cymy.

«ToT, KTOo BHAEN Geperopyio JHHUIO NocJe MWTOP-
Ma, — npogoaxaer OJcon, — uMeer ciaaboe npea-
CTaBJIeHHEe 0 TOM, KaK BHTIAAAAT [OCAEACTBHSA NpH-
JINBHOH BOJIHH BBICOTOH B COTHH H THICSYH (DYTOB.
Bonunl, o6pemenennnle 0CaAOYHHBIMH MOpPOJaMH H
OCKOJIKaMH KaMHeH, CTHpaaf MOBEpPXHOCTb CYIUIH,
IpeBpamniasi KOHTHIENThl B neitenel'. [Jonubie oT-
JIOXKEHHS HaMONHAJH Bce I1yOOoKHe BOAOeMbI, Apo-
HOCHMJIHCh 110 KOHTHHEHTaNblibiM menbdaM B yepe3
Kpast MepeJINBaJHCh B OKeaHbls.

Kopoie roBops, NpH/IHBH H OTJHBBI HINN(OBAIH
MTOBEPXHOCTb 3€MJIH CNOBHO HaXXJayNnok 6ymaroi, a
OKeaHH MeJieJH.

Ho B To BpeMs Ha 3eMJe yke fo/KHA Oblla BO3-
HUKHYTb Xu3Hb. CMorjaa am ona coxpanurtbca? Ilo
BCEe BHAMMOCTH, cMorja. [losspHble OKeaHH, CKO-
pee Bcero, GbiNH Meliblile NTOABEPKEHbI IPUIHBIIOMY
nercTBHIO JIyHbl, TaM-TO, AOJKHO OBITH, XKH3Hb Aep-
XKajlach H3 [1OCNEJHHX CHJI.

Bo3MoxHO, AOBONBHO CHAOXKHBIE POPMBbI KU3HH
CyMeJIH [Tepe)XHTh 3TO BoAsinoe Ge3yMHe U fau KeM-

'"MHenennen (or xam. paene — <«NOYTHS H aM2A.
plain — «paBHuHAa») — BmpOBHEeHHMH y4YacTok CymH, o6pa3o-
BaBIIHICA B pe3yabTaTe OMeHb AJIHTEALHOTO pa3|?rmenm| ropHoit
CHCTeMb BHeMIHAMH NPHpoAHbIMH npouneccamH. ([Tpumev. nep.)

140



6puio Xopollee Hadajo. TakuM 06pa3oM, COBCeM Iie
00s13aTeNbHO, YTO IepBbie OPraHM3IMbl, AaBUIHE HC-
KoTlaeMble OCTaTKH KeMOpHHACKOro nepHoAa, pa3BH-
BaJINCh € HYJ.

Ho, cripocure Bbl, €CJH yXe B TIepHOA JYHHOrO
Ge3yMHs CYIIECTBOBAJIH CJloXHbIe (POpMBI XH3HH,
[10YyeMy OHH He OCTABHJH TeOJIOTHYECKHX CJeAOB?
TyT NpuXOAUT Ha BHIPYYKY aCTPOHOMHYECKOE 00BsicC-
neine. Pasymeercs, B pesyibraTe a0pasUBHOTO neH-
CTBHUSA IPWIHBOB C THIa KOHTHHEHTOB CTEPAHRCH BCe
NOPOABI, COAepKaBlIMe HCKOMaeMble ocTaTKH. Bce
CBUAETENbCTBA ObLIH YHHUTOXEHB, H TOYHO MOXHO
YCTAaHOBHTb JIHMOIb TO, YTO [1OCJIEAOBAJIO NOTOM.

Kak s nmonumalo, ecju NyHHas rHnoTe3sa Bepia,
TO 11a CYII€ MOrja CyIecTBOBaTh )XH3Hb -eille B J0-
keMOpHHCKHUit nepuog. MoliHbie TPANUBBI AOJKHBI
OblJIM MOJHOCTHIO YHHUYTOXHTD ee, 1le OCTaBHB cle-
A4. IBOJIOUHHA NpHOLIOCh 661 HAYaTh Bce CHaYajla H
BLIBOAUTD MoOpCKHe (opMbI XH3HH Ha cymy. [lo
BCeii BEPOATHOCTH, HOBas >XH3Hb He HMena 6bl HH-
KaKOT0 OTHONICHHA K AOKeMOpHURCKOMN.

(A pas nucatenedi-dpaHTacTOB TyT Hemaxaiioe
noje AnA Aoragok. Moxker ObiTh, pa3yMHasi XXH3Hb
pa3Bnjiach ente B foKeMOpuickHit nepruon? Moxer
ObiTb, APEeBHEH UMBHJIH3ALHUN YARJAOCHh OCTABHTH Ka-
kMe-To cjaeant mochae ce6a? [pe? Kaxkme? Moxer
ObiTh, OHH OTHPABWIH B KOCMOC PAKeTH C ¢«AIAbMH»
B COCTOSHHH aHabno3a, KOTOpPHIE AOJKHB OYHYTBHCH
B nadekoM O6yayuiem? OuHynuch oHH unu Her? He
ol JIH pacckasaay I[lnarony o6 Atnantune? He onn
7V CHAAT 3a HITypBaJlaMH JIeTaloWHX Tapeaok? Ecian
xoTute, 6epure cebe 3TH HaeHn. Becnnarxo.)

Mrak, Korna 6ypu cTHXnH, 3eMAs COCTOR/a H3
1IIOCKHX MaTepHKOB H oOMeseBIHX okeaHoB. [lo
CyTH, 9TO OBUIO ofifiio rpoMaaHOe 6ONOTO C HAea b-
1IIMH YCJIOBUAMH [JI1 PacilpOCTPaHEeHNsA XKH3IHH.
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KoMIleHCHpYs CTO MHNIJIMOHOB JIET CMEPTH, JXKH3-
lieHHble (OPMbI CTAJIH YMHOXAThCS B YHCJIEe H pa3-
HOOGpa3HHU, a 3aTeM OhlNH rorpeGeHm B 60ONOTAX,
NpeBpaTHBIINCh B UCKOIIaeMble OCTaTKH. TakuMm 06-
pasoM, Mbl HMeeM <«BeJIHKOe poX/JeHues KeMOpws.

Iloaymaiite 0 TOM, YTO 8 paccKasaj, ¥ CPaBHHUTE
c BhIAyMKoii BesukoBckoro, kak 3emMnsa sKo6H Bie-
3allHO OCTaHOBMJIA CBOE BpamleHHe, H 3T0 060MN0Ch
6e3 BCAKKX NOCJeAcTBu#, pa3se yro Mucyc Hapuu
BHIUrpall CpaXKeHHe.

Ha yx!

IT'napa 9
HNOCTY'YM IO NJACTMACCE!

MHe ouens 1pasuTcs oaHa ucropus (1aBepnsaka
BRIAYMaHHasA, viiaye ¢ KakoH OBl CTaTH g ee 3anoM-
IMN?) 0 MOAKOBe, KoTopast BHceja y Huinca Bopa
Ha CTeHe HAaZ CTOJIOM.

OnnaXxAbl K HeMy [IpumieN NOCETHTeNb. YBHAEB
MOAKOBY, OH H3YMJIEHHO YCTaBHJICA 1ia 1iee, I1aKoIieL
1le Bbilep)kan H BocKAukHya: <«Ilpodeccop bop, Bbi
ONITHH M3 BeJUYAaHIIHNX ydYeHBIX MHpa. HeyxxeaH Bbl
BepHTe, YTO MOAKOBa MPUHOCHT yaauy?!»

<Her, — orBetun bop, yabi6iysuuch, — KoHey-
HO, He Beplo. Mije 6bi Takad Yylib W B rOJIOBY He
npuuiia. IIpocto MHe cKasanu, YTO OHa BCe PaBHO
NMPHHOCHT YAayy: BepHlIb B Hee HNH 1ie BepHIIbs.

Y MeHA TOXe eCTb CBos CHMIIaTHYHas1 cha-
60CTh — A NOCTOAHHO CTY4y No AepeBy. Ecau s He-
HapOKOM CKaXy YTO-HHOYIb Yepecuyp caMoyBepeli-
HOe H CAaMOJAOBOJIbHOE HJI{ NMOXBaJOCh yAadeH, TO
NMPHHUMAIOCh NMXOPaAoYHO Or/IIABIBATHCA B [IOMCKAX
KaKoH-HHOYAb AepeBALIKH.
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KoHnewno, s coBceM He ayMalo, YTQ, CTy4Ya HO
/lepeBy, A OTNYTHBAIO 3aBHCTAKBBIX 6€COB, KOTOpHIE
CIISAT ¥ BHAAT, KaK Obl HaBpeAHTh GecnieyHOMY IpO-
cTo(pnye, pacxBacTaBIIEMycsi yAayell, He BhIKAa3ap
l1a/JIeKanero NoYyTeHHs K qyXaM H AeMOHaM, YTO
YIpaBJIAIOT Be3eHUeM H HeBedeHneM. U TeM He Me-
liee, eCJIH 3aAyMaTbCs, YTO Thi B KOHILE KOHIIOB Te-
psiclib, NOCTYYas NO AepeBy?

MeHs1 oyeHb GeCOKOHMT TO, YTO NpeAMETH MO-
BRCeJHEBHOTO OOHXOAa BCE pe)xe H3roTaBJAHBAIOT H3
[1aTypajbHOTO A€peBa, BCAEACTBHE YEro MHe BCe
TpyAHee OTHICKHBATh AEPEBSILKY B CIyYyae CpOYHOMH
neo6xoauMocTi. Bo3MOXXHO, A Aoiuea Ont faxe A0
lIepBHOTO CpMBa, ecJH Obl He ycjbiilaNl OXHO He-
OpeXXHO OpONIEHHOE 3aMEYaHHE MOETrO MpHSITEIs.

Kak-To pa3 oH cka3an: «B nocienHee BpeMsi MHe
KaTeropuyeckn sesers. IIpH aTHX cnoBax OH nocry-
yaJ No Kpbiillke CTONa H cnokoiHo AoGapHi: <Ilo-
CTYy4y [O NJIACTMacce, YTOO He CrJIasHTb».

boxe mo#! Bor u roBopure 06 o3apeHusax. Hy
koneyHo! B coBpeMeHHOM MHpe U AYXM COBpEMeH-
ibie. Kak BHAHO, ceiyac, korja NnoJIOBHHa JI€CHOM
JlpeBECHHBI B MHpe nepepaboTaHa Ha 3yGOYMCTKH H
ra3eThl, Cpeau CTaphiX ApHajJ, OOMTaBIIKX B Aepe-
BbSIX H OCEHSIBIIMX CBOMM IIPHCYTCTBHEM CBslIeH-
e poutn (oTKyAa u mnouren o6biyail cTyyaTpb 1o
fepeBy’, yTO6 He COYrHYTb yAady), 6oibiuas Ges-
pa6otnua. IloHsiTHoe neno, Tenepp UM NPUXOAMUTCA
cequTbesl B Gakax AJ1s1 NOJMMEPH3ALHBK U C rOTOB-
IIOCThJO OT3HIBaThCs, KOTAa KTo-HHOYAb CTYYHMT no
i1JacT™Macce. PekoMeHAYIO 3TOT cnocol BceM XeJa-
IOLLMM,

! HekoTopmie CYHTa0T, 4TO O6bI9all CTy4YaTh O AEpeBY CHM-
BOJAN3HPyeT NpukocHoBcHHe K McTuHHOMY KpecTy, HO s yBepeH,
YTO 3TO He TaK. JlyMaw, OH YXOAUT KOPHAMH elte B AOXPHCTH-
aHckue BpemeHa. ([Ipumevu. asm.)
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ITO JUIb €AHHCTBEHHDBINH MPAMED TeX MPEACTaB-
JIETIMH, 32 KOTOpHIE N0 BCAKOMY BOBOAY KM 6€3 NOBO-
A2 XBaTaloTCs JIOAH, YTO6H YyBCTBOBaTh cebs B Ge-
30MaCHOCTH 1 NOKOE.

OHU BBIHCKMBAIOT H GepeXXHO XPaHSAT B CepAile
nio6oii PpaKT, KOTOpHIl NOATBEPXKAAET NPHMETY, Ka-
KuM Obi HeJenbIM H COMHHTENbHBIM OH HH 6nin. U
CTOJb )K€ CTPAacCTHO OTPRANANT Ji060# n0BOJA, KOTO-
pbifi onpoBepraer nNpuMeTy, KakuM Om ybeaure/ib-
HBIM ¥ HaJeXHbIM OH HU 6uijy. (Tor, KTO CAKILIKOM
y6eanTe/IbHO CBHAETE/bCTBYET HNPOTHB CYyeBEepHs,
0COOeHHO eCJH OHO CO3JaeT YyBCTBO YBEPEHHOCTH,
noyBepraeT ce6Gst ONaCHOCTU (PUIHUECKOTO HACUIIKS. )

IlosToMy, B3BEIIMBAst MJIIOCH H MHHYChI paclipo-
CTPaHEHHBIX TpEACTaBiAeHHNA, HYXXHO 0643aTeabHO
3aAyMaTbCs, He SABJAIOTCS JH OHH 3aUTHBIMH Cye-
BepusaMu. Eciu Aa, TO MOMy/sipHOCTD TaKUX NpeA-
cTaBjAeHUH HHYero He 3HAYUT; UX HYXHO CTaBHTb
nop 6osbiloe coMiienue.

KoHeuilo, MOXeT OKa3aThCsl, YTO Kakye-TO U3 HHEX
COOTBETCTBYIOT MCTHHe. B yacTHOCTH, aMepHKalLbl
4yyBCTBYIOT ceb6s cnoko#Ho, 6ynydu yBepeHHBIMH,
qro CIIIA — caMoe 6oratoe ¥ MON{HOe I'OCYyAapcCT-
Bo B MHpe. Ho Beab Tak ono m ecrb, cieaoBaTesib-
HO, AaHHBIA 3aMUTHBIA nipeapaccyfiOK BnoJjne on-
paBiaH.

Onnako Hanl MHpP CTOJIb HellaAeXeH, 4YTO, Kak
paBHJIO, NpeAPAaCCYAKH K cyeBepHsi OKa3biBalOTCs
JIOXKHBIMHM, 2 HE MCTHHHBIMU.

HanpumMep, onpoc, npoveaeHHbl cpeai 3as/IbX
KypH/IBIIHKOB, IlaBepHAKa Nokasan 6w, YTO a6co-
JIOTHOe GOJIBIIKHCTBO TBEPAO yBepeHO B Heybenn-
TeJIbIIOCTH apryMeHTa O TOM, YTO KypeHHe NpHBOAHT
K paky jerkux. Omnmpoc paGoyHX H CneHUHaHCTOB,
3aHATHIX B TaO0ayHO! NPOMBIIINIEHHOCTH, AAaCT T XKe
pe3ynbTarnl. A nmoyeMy Het? Coo6paxeHHs O Bpelne
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KypeHHsI 3acTaBHIH Obl HX BOJHOBATHCA 33 CBOE 3/0-
pOBbEe HAH (PHHAHCOBOE TIOJOKEHHE.

Onsarsp xe, Korga A OblJ MAJMBYMIIKOA, y Hac c
Apy3bsiMH ToxKe Obino cBoe moBepbe. Ecau KTO-HH-
6ynb poHsJ KOHpery Ha rpA3HbiA N0J, TO HYXXHO
OblZI0O TONBKO KOCHYTHCH ee ry6aMuH H noabpocHuTb
sBepX (<«yro6m Bor nonenosans); Toraa xoudera
CTaHeT COREpINEHHO YHCTOH H TATHEHHYecKH 6e30-
nacHo#. Mpl TBepAO BEPHAH B ITO BONPEKH BCeM
GaKTepHsAM M MHKpo6aM, NMOTOMY 4TO eciu Ob! He
BepU/IH, TO KoH(eTa mocrasach 6bI TOMy, KTO Be-
PHT H He GouTca noaob6paTy €e C 3eMAH.

EcrecTBesiHo, MOKBO HalTH CKOJIBKO YTrOAHO NMpH-
MEPOB, MOATBEPXAAINKUX NIOO0H 3aMHUTRME Npen-
PacCYAOK. «Moit nea BHIKypUBaJ MO Nayke cCHraper
B A€Hb BCE CeMbJAECAT JieT CBOel >XU3HM, a KOrJa OH
yMep, TO CaMBM 3I0POBHIM OpraHOM y Hero Haill/IH
nerkMe». Uau: <«/Ixeppu noaobpan kotgdery, a ce-
roans nobeausn B 3abere Ha COPOK METPOBS.

A ecsu 6bl aen CBAJMJICA OT paKa JeTKHX B TPH-
AuaTh IecTb, uau ecau 6t I>keppu cier ¢ Xoie-
pO# — HY H 4YTO, €CTb Xe€ H APYrue NpHMepHI.

Ho He 6yxeM yray6asTbest B KOHKPETHbIE CITYYaH.
S1 HacyMTas WlecThb caMBIX pacnpoCTPaneHNbIX Npea-
pacCyZKOB, KOTOpblE€, IIO-MOEMY, NMOKPHIBAIOT cob0#
BCE OCTaJIbHble; HO 0JIarOCKJIOHHBIH YUTaTeJ b MOXET
NpeaJOKUTh celbMOM, €C/IH NMpPHIYyMaer.

3amurnanilt npeapaccyaok Ne 1. Cywecmeyrom
ceepxveCmecmeeHHvie CUAbl, KOMOPHe MOXHO 34-
do6pumv unu 3acmasumod nOMOzAMd YEA0GEKY.

BoT cyTp 9roro cyesepus.

Koraa nepso6piTHBIE OXOTHHKH BCTaJIH nepen Pak-
TOM, YTO CE€rofHsi AWYH MHOT0, a 3aBTpa Mayo, KOTAa
nepBOOBITHBIE 3eMJIe/leNblbl CTOJIKHYJIUCDh € TEM, YTO
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oinH roj 6biBaeT 3aCYHLIKMBHINA, a APYToi AOXAAUBDIN,
BO3IIMKJIO €CTECTBEHHOE XKeJIaHHe NpeANno/JOXHTb, 3a
HeuMeHueM JyJillero o6bAcHeHus, YTO ITUM pacmopsi-
XKaIOTCsI O CBOEMY YCMOTPEHHIO CBepXbecTecTBEHHbIE
CHJIBI.

ITpupona kanpusHa, K €e KaNnpH3n CTaJIH NPHNH-
ChiBaTh BCEBOIMOXKHHIM OoxecTBaM, AyXaMm, AeMO-
HaM, KaK X HH Ha3oBHTe. Jlio6bIM cnocob6oM HX
HY@CHO OBbiJIO CKJIOHHTDH Ha CBOIO CTOPOHY MJ/IK CHJIOH
NOAYHHHTDL UX HeoOy3AaHHble NMOPHIBbI Y€/JI0BEYECKUM
HYX/AaM.

Kto roBopHT, uro 3TO Jierko? CaMo cob6oii, Takas
3aziava TpebyeT My/peiillero ¥ onbiTHelIIero 4e€jo-
BEKa CO BCEM €ro MaCTepCTBOM. Tak nosiBjsAeTcs 0Co-
6mi#i Knacc aoaeidl, MAHUNYJHPYIOIIUX AYXaMH, —
KacTa XpelloB B caMOM INHPOKOM CMBbiCJ/ie CJIOBa.

MaHunyasanuo AyXxaMH MOXKHO Ha3BaTb Maruem.
CrnoBo <«Maruss» npousonuyio oT MaroB, 30poacTpHi-
CKKX Xpeunos apesHen [lepcuu.

[TommyasipHOCTD y 3TOro cyeBepusi nojaaBisionian.
OnHaxApl HEKoe BJAMATEIbHOE B (PaHTACTUYECKHX
Kpyrax JKHO, BeCbMa yBJieYelIHO€ BCAKHMH Maruyec-
KHMH npeApaccylKaMH H [eJajomee BHA, YTO NpH-
HaZi/ICXKHT K npeciefyeMOMy MEHBIIHHCTBY, OJHaX-
bl HanKcano MHe: «Bo Bce BpeMeHa, KpoMe Halllero,
4yeIOBEYeCTBO BEpuAO B Maruw. Uto paer naM mnpa-
BO CYMTaTb ceOst yMHee APYTHX?»

B To BpeMs st oTBeTH/ eMy TaK: «Bo Bce BpeMe-
Ha, KpOMe Haillero, 4e/J0Be4eCTBO Bepujo, uto Cou-
Hlle BpallaeTcsl Bokpyr 3eMau. HyxHo nn Bce BOI-
pPOCHl peillaTh rOJIOCOBaHHEM?»

Ha camoM gesne curyauus ellle Xyxe, 4eM npen-
CTaBJ/isieT ce6e BiMsATeIbHOE JIMIO. YenoBeuecTBO Be-
PHJIO B Maruio BO Bce BpeME€Ha, BEDHT W B Hame. S
UMeIO B BUAY He TOJIbKO HAaUBHBIX B HeoOpa30oBaHHBIX
npeAcCTaBUTE/IEH coBpeMeHHOro obuecTna. Jlaxke ca-
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Mble HHTeJIJIEKTYyaJbHbie ero YJieHbl — 06pa3oBaHHbIE
JIO14, yY€Hble — COXPaHSIOT OCTAaTKH Bepbl B NOTY-
CTOPOHHHE CHJIN.

Koraa noakxosa BucHT Ha creHe y Hunbca Bopa
(ecnm, KOHEYHO, OHa AeHCTBHTENIbHO BHCENa) — STO
MarM4eCKHil pHTyaJl NIPOTHB HeyAayH, B KOTOPOM HcC-
MoJIb3yeTcsl BAACTb XKeJie3a Hall MHpoM AyXoB. Koraa
5 CTydy no aepeBy (/14 niacrMacce), s ToXKe ObiTa-
I0Cb MAHHKITYJIHPOBaTh JYXaMH.

Bnl MOXere BO3pa3uTh, KaK 310 AeJIaeT BJUSTENb-
110€ JIKLO, YTO MAOJIXKHA Xe OBITb KaKas-TO Marus,
pa3 B Hee BEpAT CTOJBKO JIOAEH.

Ha net, otuero xe? IIpocro ecTh OYeHb 6obnIoH
cobsa3x noseputh. Ilpoie npocroro nNoBepuTh, YTO
MOXXHO OTBaguTb HeyAauyy, NOCTY4YaB MO /JepeBy.
Ecnn sTo wymp, Thi BCeé paBHO HHYEro He Tepseilb.
HyxHo 6biTh ynpsaMbiM, Kak Ay6, YTOOm paXke He
onpo6oBaTH HCNBITATh CYACTHE.

Ho Heyxenn sioau paHo KK NO3AHO He IOHSJIH
Obl, YTO Marus HHYero He JaeT, H He OTKA3aJHCh Obl
OT Hee?

A KTO TrOBOpHT, YTO Marus HHYero He naer? Pa-
3yMeeTcsi, oHa NoMmoraeT — Mo MHEHHIO TeX, KTO B
Hee BEPHT.

[TonoxuM, BN nocryvajsu no Aepepy, U BaM Io-
Be3no. Hy, nouuMaere? Konevuno, 6mo 6n HHTEpec-
110 BEpHYThCs B IpoillJioe, HE NMOCTYYaTh NO AEpEBYy
U y3HaTb, NoBe3/s10 Obl HJIM HeT, HO KaK OpraHHs3o-
BaThb TaKyl0 NpPOBEpKY ?

WUnu, ckaxeM, B yBUJIeJIH NNayKa K AecATH QHE
noApsia xaere nucbMa. Hakonen Ha aecarmii Aenb
OHO NPHXOAHT. Bul TYT Xe 3albiBaeTe€ OCTa/IbHbie
AEBSATh — KaKoe BaM ele HYXHO AOKA3aTeJbCTBO?

HNnu kak OHTH, €c/qu BaM nepeGexasa AOpPOTy
yepHas KOIIKa, Bhl CBEPHYJ/IH K yepe3 TPH MHHYTH
ylaqu # cjoManu Hory? Pasymeercs, BO3pa3HTb,
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yto ecsiu 6Bl Bbl HE CBEPHYJH, TO cJOoMajJH On He
HOry, a Lielo.

IJro OecmpourpbiuiHag JoTtepeda! XoTuTe Be-
pHUTb — BepbTel

Marus aeicrtButesibHO pabotaer. KanaTtoxonell,
KOTOPbIA Nepell BHCTYILIEHHEM TaUKOM NOTparuBaer-
ca [0 3asAybeil sannl, 3aTKHYTOH 33 NOSC, BHIXOAUT
Ha KaHAT TakKk YBEPEHHO, YTO NOJIHN# ycnex eMmy
ofecneyerl. AKTep, 3a0mBIlIMH# NOCAaTh K YepTy TOTO,
KTO ITOXKeJan eMy HH ITyXa HH Nepa nepeq BHXOAOM
Ha cueHy, OyAeT TaK HepBHUYATb, YTO NepeNyTaeT
Bce ci10Ba. Mnaye roBops, Aaxke ec/i¥ Marus He pa-
6oTaeTr, 32 Hee 5TO JAeJiaeT BEpa B MarMio.

Toyemy xe Hayka He ONpOBeprHET NPHMEThI?
3ayeM? IJTO HeBO3MOXHO. Majlo KTO 43 BepAuIHX B
NpHMETHI COraacHJicsa 6bl C ONPOBEpXeEIIHEM.

YyenunIM ocTaercs AMlib OQHO — 3aHUMATbCA Hay-
KOl HCXOASA K3 NPEONOAOKENUR, UTO 3AIATHHIH Npe-
paccynok Ne 1 ynoxen. Msyuas Bcesennyio, B cBonx
pacyeTax OHH He AeJIAl0T CKHAKY Ha Kalpu3bl CBEPXb-
€CTeCTBeHHBIX CHJI. YCcTaHaB/IMBasi MUHMMAaJIbHOE YHC-
N0 3aKoHoMepuocTel (0iIM60YHO HAa3bIBAaEMbIX ¢3aKO-
HaMH NOPHPOABI*), YdeHble MOJaraloT, 4Tto J060MH
akT AOoKEH COOTBETCTBOBATh 3TUM 3aKoHaM, Hakon-
JiellHble 3HaHUs KHOrJa TPe6yloT nepecMoTpa palee
CAeJRHHBIX 0000men ii, HO KAaPH3bl TYT HU NIPK YeM.

Kak HX cMeiHO, y4YeHhle CaMH NpeBPaTHJIHCDh B
KacTy HOBBIX XpeloB. HekoTophie cyesepiibie JIOAH
BUAAT B yYeHbIX HOBBIX Maros. MMeHHO yuyenblit yme-
eT MallknyJHpoBaTh BceseHHON mOCpeACTBOM TaMH-
CTBEHHBIX, H3BECTHBIX TOJIbKO €My pPHUTYaJiOB, NpH-
3BaHHBIX o0ecnedyuTs 6€30MaCHOCTD YeJIoBeYeCcTBa. JTo
y6exaeHue, Ha MOM B3rd/, TaKoe Xe HeoOOCHOBaH-
Hoe, KaK M IIpeAblayInee.

KpoMme Toro, Hayka BHOCHT B CyeBEpHS K NPUMETHI
CBOH KOpPEKTHBHI B BHAE NICeBAOHAy4YHOCTH. Hanps-
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Mep, BMECTO PEXHUX aHTEJIOB M AyXOB, CIYyCKaBIIAX-
s 112 3eMM0, YTO6bl BMEIIHBATHLCA B JIIOACKHE fea U
BEPIUHTD NPABOCYAHE, Terepb y HaC ecTh BHICOKOPa3-
BUTble TYMaHOR/AB, TpHJETAIONINE HA TapeaKax H Ge-
pyuine Ha ce6s GyHKIHA 1yxoB (10 MHEHHIO HEKOTO-
pbix). Tlo-MoeMy, HHON/IaHETHAA MHCTHKa OTYaCTH
006s3a1a cBOeH NMOIMyAAPHOCTHIO TOMY, 9TO UHONIAHE-
TSl BOCPHHAMAIOT B KayecTBe HOBOM, 60/1ee HayuHOH
BEPCHH aHT'€JIOB.

Samumnstlt npeapaccyaox Ne 2. B deticmeumens-
HOCMU CMEpMuU He cywecmeyem.

Hacko/bko HaM H3BECTHO, YeJIOBEK — e[HH-
CTBEHHBIA IPEeACTaBHTe/Ib XHBOTHOI'O MHpPa, OCO3Ha-
OIKK HeH36eXHOCTb cMepTR. B oT/iHune OT BCeX
OCTa/IbHBIX JXHBBIX CYIIECTB KaXXAbIA YeN0BEK TOY-
HO 3HaeT, 9TO KorAa-HEGYAb o6si3aTe/iblio YMpeT.

ITO yOHHCTBEHHOE 3HAHHUE; HE/b3s 1€ YAHBJISATD-
Csi TOMY, KaK CHJIbHO OHO BJIMsIeT Ha yenoBeyYecKoe
IOBelcHKE, Jle/laeT ero HEeNOXOXKM Ha NoBejaeline
NMPOYKX >KMBOTHHIX.

XoTss mocneacTBuss MOrjiu ObITh 3aMeTHee, HO
JIIOAK Be3fle W BCerAa pemHTeJbHO OTKa3biBAaMUCHh
AyMaTb O cMepTH. MHoOrme /s HM3 Hac XHBYT Tak,
6yaro co6upaoTcsa XHUTh BeuHo? Jla noutH BCe, mo-
MOEMY.

EcTsh oTHOCHTENbHO pa3yMHbBI# CNOCO6 OTpHLAHHS
CMEPTH — CYWUTaThb NCTHHHO JXMBBLIM CYHIECTBOM He
OTAE/IbHOTO YeJIOBEeKa, a CEMbIO, PO, YTO KHAKBHAY-
yM He NMOJHOCTHIO YMHpaeT, NOKa XHB ero poa. B
TOM YMCJIE B Ha 3TOM cOOOpaKeHHH OCHOBBIBAETCS
KYJbT NPEAKOB, NOCKOJbKY NPEAKK SKOObI XXMBYT O
TeX MOp, NOKa WM MOKJIOHSIOTCA NOTOMKH.

B TakHx 06CTOsITENBCTBAX OTCYTCTBHE JeTeik
(oco6eHHO cwHOBelf, TaK KaK B GOJNbIUMHCTBe MJe-
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MEIIIIbIX COOOLIECTB XXEHIMUHLI B pacyeT He NDHHH-
MaJIMCb), €CTECTBEHHO, OBIJIO CTPAMIHBIM HECYACTHEM.
Tak O6b1y10 B ApeBHeM M3pamie, Kak pacckasbiBaer
bun6nus. B bubsauu naHbl YeTKkue NpasBHJa, IO KO-
TOPBIM MY>XYHHa 00s13aH B3ATb B XXeHBl BAOBY CBOe-
ro 6esgerHoro 6paTa, YTOOB CHIHOBbS BAOBHI NIPO-
AOJKXKHJIK POJ €e NEpBOro NOKOHHOIO MyXKa.

[Ipectynienue OHaHa cOCTOS/IO HE B TOM, O YeM
Bbl, HaBepHOe, NOAYMAJIH, a B TOM, YTO OH OTKA3aJcsA
MCNOJIHUTD BblilleyKa3anHYI0 06s13aHHOCTb B OTHOIlle-
HUK CBoero nokoiinoro 6para (cM. Boitre, 38: 7-10).

Taxxxe 60/1blIOH NONYJAAPHOCTBIO II0JIb3YETCA H
6ykBajbHOe oTpHlaHKe cMepTH. IouTH Kaxoe us-
BECTHOE HaM YeJioBeyeckoe OOMIECTBO MMeEET HEKHue
NpeACTaBAeHUA O «3arpoGHON XHU3HH», O KAKOM-TO
MecCTe, Kyda oTnpasJiitercs 6eccMepTHast 4acTh 4eJio-
Beyeckoro cymecrsa. [lyckalt TeHb BJAYHT cepoe H
6e3pafOCTHOE CyIecTBOBaHHe B KAKOM-HUOYAb Auae
uiau lleose!, Ho Bce-Takm cymniecTByer.

Ilpu ycioBuH Gosiee GoraToro BooOpakeHHs1 3a-
rpo6Has XXH3Hb yXKe NeJIATCA Ha ABe YacTH: MeCTO
6naxeHcTBa H MecTo MydyeHuii. Toraa uaewo 6eccMmep-
THSI MOXCHO CBA3aThb C HAeeil BO3JassHHA. JTO TOXe
CBOETO pojAa 3allMTHHIA npeApaccyAok, K60 HUNIEMY,
HECYacTHOMY YEJIOBEKY /1aeT YBEpEHHOCTb B TOM, 4TO
B palo OH OyaeT XuUTb, kak 6or, a noajabvie Goravu
OTNpaBATCs NpPSIMHKOM B 3], Xa-Xa-Xa, TyAa HM H
nopora.

Ecsiu Bac He ycTpanBaer 3arpo6Hasi JKH3Hb B HHOM
MHpe, YCTPOHTE ee cebe npsIMO 311eCh, Ha 3eMJae, No-
BEPHB B peHHKapHaLHIO HJIH [lepece/IeHHe AyNl.

XoTs1 OCHOBHHIE peJIMTMM 3anmajHOro Mupa He
NpU3HAOT peUHKapHalKO, 9Ta TOYKAa 3peHHs Ha-

I Aua — oburanmme uep'rabrxynpenﬁnx rpekos; lleon —
npeucrnioguns y apesHux espees. ( [Ipumen. nep.)
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CTOJIbKO NMONYyJsApHA, YTO J1060€e CBHAETEIbCTBO B €€
MoJb3y € BOCTOProM NpHHHMaeTcs OOIeCTBEHHOC-
Tbio. B 1950-x ronax nosiBus1ach A0BOJIBHO riaymas
KIIMXKOHKa NnoA HasBaHueM <«[louckmu Bpalinu Mep-
(pH», B KOTOpPO# AKOOH NOKa3biBaJsach JeHCTBHTE/Ib-
IIOCTh NIepecesieHHs1 Ayll, U OHAa TYT Xe cTaja 6ecT-
cennepoM. Ho Bce 3T0, KOHEYHO, Yyillb.

Taxxe BCe cNNPHTHYECKHE YYCHHS, CMECh MEAHY-
MOB, CTOJIOBepTeTeNel, aMaHaIMX, NpUBAZCHHHA, NOJ-
Tepre#ACToB ¥ NpoYeil epyHAbl OCHOBWBAIOTCA Ha YIIOp-
1IOM HeXXeJIAHHH 4YeIOBeYeCTBa NPH3HABATD CMEPTDb H
MeYTe O TOM, YTOON HeYTO OCTaBaJIOCh IOCJIe YesloBe-
Ka; yToOB JIMMHOCTD, Hale/IeHHasA COSHAHHEM, XOTA Obl
oT4acTH Oblna GeccMepTHA.

EcTb 24 TONMK B NonbITKax pa3o6jaudTh CNUPHU-
TH3IM? Pa3o6aavuth ero Heab3s. CKOAbKO OBl pa3 HK
OOBHHAJIH MeQWYMOB B IIapJ/IaTaHCTBE, CTPACTHBIH
npuBepiKeHel CIINPATH3MA NTOBEPHT HOBOMY MEAHYMY.
Han paxxe npuaAyMaeT Koe-4yTo NoJyynie — OOBHHHT B
1iapJIaTaHCTBe H MOIIEHHUYECTBE CAMHX OOBHHHTE /I
U OydeT BepUTh B (paJbMHBKY, KaK Obl rpy6o OHa HH
6blya caenaHa.

Hayka B cBoMX neficTBUAX MCXOAMT H3 NOXXHOCTH
3amiMTHOro npeapaccyaka Ne 2.

OaHako y4eHble TOXe JIIOAH, H HEKOTOPBIM U3 HHX
(i1e oTBEYAIOIHMM 332 HAyKy B LIE/IOM) HE YY>KAO CTPEM-
neHue K yBepeHHOCTH B 6yaymem. Osmmsep Jlomx,
y4YeHBbIH ¢ 3acJyXKeHHO! penyramHel, NoAaBJIEHHbIH
ruGesibio chlHa BO BpeMs IlepBoit MHpoOBO#i BOHHHI,
MBITAJICA CBA3aThCSI C HEM Ha CTHPHTHYECKHX ceatcax
U CTaJl PEBHOCTHBIM NTOKJIOHHHKOM <I1apaniCUXOJ/IOTH-
4eCKHX MCC/IeJOBAaRHNAS .

Moe 3HakOMOe BJIMSITE/JIbHOE JIMHO 4YacCTeHBKO
NpuBOAKJIO B npuMep Jlomxka ¥ noago6HHX eMy, [0-
Ka3biBasi BAXXHOCTb NNapancuxosioru. <«Ecjau Bbi A0~
Bepsiete Jloaxy, Korjga oH ucciaeNyeT 3JIeKTPOHBI,
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novyeMy Bbl HE XOTHTe AOBepATb €My, KOrja OH HcC-
cJeayeT MHp AYXOB?»

Jieso B TOM, YTO OT 3JIeKTPOHOB Jlogx He MoOr
IIOJTYYHTbh TAKOTO YTeilleHHs, KaK OT obmeHus ¢ Ay~
xamu. Beap yuyeHbie Toxe JoaM.

damutumil npeapaccynox Ne 3. Y Bcerennoi
eCmdb KdKoe-mo npedud3navenue.

Koneuno, ecan BceneHnHoli, no-saineMy, ynpas-
JseT uesas OpaTus AYXOB, aHreJOB H yepTeH,
HEJIb3A XKe AYMaTh, YTO OHH 3aHHMAIOTCS STHM Npo-
CTO TaK, OT HEYyero AeJaTb.

Ilepcuackuit 3opoacTpusM pa3paboTan BOCXUTH-
TEJIbHO CROXCHYIO CHCTeMY MHpoycTpoiicTBa. Ilo npex-
CTaBAcHHAM APEeBHHX NepcoB, BCe Cyliee YYacTBYeT B
KOCMHYECKON BoHHe. AXypaMa3fla, BEpXOBHBIN npes-
BOAUTENb OecuuCACHHAIX AyXOB oA 3naMedeMm [lo6Gpa
u CBera, CTONKHYJICA ¢ Tako# e MOUiHOH apMuei,
NpeaROAMMOM AXpUMaHOM, BHICTYNAIOLIUM 3a ThMy M
3n0. CHJbI NOYTH PaBHBI, H KaXAbIH ye/JoBeK UMeeT
NpaBo AYMaTh, YTO JIMMHO OT 1I€r0 3aBHCUT paBHOBe-
cHe cuii. Ecnu oH cTapaercs aenatb 106po, TO BHOCHT
CBOHi BKJIAZ B <«IIPaBOE 1€J0», YIACTBYsl B CAMOM FpaH-
JAHO3HOM KOH(IHKTEe, KOTOPBIi TOJABKO AOCTYIIEH BO-
obpaxxeHnIo.

HexoTopnie u3 3THX npeacraB/ielidii nepeniau B
Uy/lau3M K XpHCTHAHCTBO, H Tenepb Mbl HMeeM 6Opb-
6y bora nportns AbsBoNa. B Hyneo-XpUCTHAHCKHX
IIpeACTaABAECHUAX, OAHAKO, BOIIPOC O TOM, KTO nobe-
IHT, He CTOMT. bor goaxen nobGeauTb, B OH Nobe-
auT. Koraa 3xHaenb KoHen, AeHCTBHE He Tak YyBJie-
KATEJIbHO.

ITOT NpeApacCyAOK HayKa TaKxe NpU3HaeT JIoX-
HeIM. Hayka He npocTo HrHOpHpyeT BO3MOXHOCTD
KOCMHYecKO! BOHHBI, BHIACHSA NMPOUCXOXAcHHE H
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KOllEYHYI0 y4acTb BceneHHo#; oua Bfo6aBoK He pac-
CMATPHBAET MOHATHE KaKOW-JTHOO0 Le/IH HIH NpeaHas-
HatieHHA MHpPa.

Camble (pyHnaMeHTanbHble HayuHbie 0600mieHus
(HanpuMep, 3aKOHB TepMOAMHAMHKH HJIH KBAHTOBas
Treopust) NPeANoJaraloT XaoTHYHOe ABHXEeHHe vac-
THIL, TPOH3BOJIbHNE CTOJKHOBEHHKSA, 6eCIOPAAOYHbIH
lHEpeHOC 9HEPrHH H TaK AaJiee. B psane ciaydaes,
Koraa peyb MAET O GOJBINOM YHMCJE YacTHIl ¥ AJiM-
TC/BIBIX MPOMEXYTKaX BPEMEHH, TEOPHA BEPOATHO-
CTH JaeT OCHOBAHHA C AOCTaTOMHOH AOoJed yBepeH-
110CTH HPEeANoJaraTh onpesaesieHHble COOLITHA, HO YTO
KacaeTcs OTAeJIbHBIX YaCTHI{ B KOPOTKUX NEPHOAOB
BpeMeHH, TO 34eChb NPEeACKA3aTh HUYEro HeJb3s.

Bo3aMoxHo, 3T0 caMass HenonyJiapHas Hay4Has
1nesl cpeay JaJleKHX OT HaykH Jioaed. Ona Kak Oya-
TO BCe AMUIAET CMBIC]A.

Ho Bce an? Paspe Heo6xoAuMMO, yToOK Beesennas
WK JKH3HD B LleJJIOM HMeJIa lleJib B CMBICJ? Moxert
OLITh, CTOMT 3alyMaTbCsl O TOM, 4YTO GeccMbIC/IMIla B
O/UIOM KOHTEKCTE MMEET CMbICJ B JIPYTOM; YTO KHMIa
114 KUTAaCKOM A3bIKe, 6ecCMbIC/ieHIiad AJIS MEHA, [TOJI-
i CMbiCTIA AJ18 KuTaiua? MoxeT 6bITh, CTOMT HONK-
TaThbCS TaK OPraHU30BaTh CBOIO XXH3Hb, YTOOM CREJIaTh
ce nOJHOH cMbicaa Al ce6a U ceouX 6uHM3KHX? 1 B
TAKOM CAydae, HeyxesH Xu3Hb H BcesieHnaa B nesioM
HC UMEIOT CMbICAIa S OMOEABHOZO NEAOBEKA?

Mexay nNpoYydM, HMEHHO Te, KTO HaXOAHT CBOIO
AII3Hb 6ecCMBICTIEHHO#H, 60JIblile BCEro CTapaloTcs Haii-
1 cMBICJI BO BeesleHHOM, KOMIIEHCHPYs CBOM JHUHBIH
HeAOCTATOK.

3amurTrbill npeapaccyaox Ne 4. Hexomopwe aro-
i 061a0a1Mm 0COOBMU CNOCOOHOCMAMNY U MO2YM NO-
AYUdmob ¥MO-MO U3 HUYEZO.
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<[loxenaif, u cOyanercas, — noercs B OJHON Ie-
ceHke. bojke MOM, CKOJIbBKO HApOJa BEepHT B STH CJO-
Ba! Kyaa npoue xenaTb, HafeAThCA ¥ MOJIHMTHCA,
yeM NOWTH M cdeaamv YTO-TO.

Kaxk-To a1 Hanuca/l KRHry, rie B ONHOM (pparMeHTe
ONHUCHIBAJI ONACHbIE NOCEACTBHA JeMorpaduyecKkoro
B3pbIBa H y6exan B HeO6XOHMOCTH KOHTPOJAA HAX
poxaaeMocTbio. [IpounTaBmul ero peienseHT Hann-
caj] Ha noiasax: «MHe kaxercs, ato npobaema lNocno-
Aa bora, BH He COI'JIaCHH ?»

Mens Tak # noaMbIBaA0 HanucaTh HHXKe: «Ha bBora
HaneHcsa, a caM He [LIoIIans .

Ho Kak nomyasapHbl CKa3KH, B KOTOPbIX TepOH No-
JIy4aloT [paBo Ha HCHOJHEHHE TpeX XKeJaHHi WIH crio-
COOHOCTb NPEeBpAINaTh B 30JI0TO BCE, K Y€MYy NPHKOC-

. HYyTCA; AJM KOIibe, He 3Halolee NpoMaxa, HJIH CaMo-
LBET, KOTOPbIif TYCKHeeT IIpH NOABJECHHH ONAaCHOCTH.

IIpeacraBasere, ecan 6bl Mbl 06JIafAaNH YAHBH-
TEJbHBIMM CHJIaMH H He NMOAO3peBaJH OH O HHUX —
Teaenarueit, HanpuMep. Kak xouercsa nwoasaM olaa-
AaTb CMOCOGHOCTBIO K uTeHUI0 Mbichaeit! (C xeM He
ONBaJI0, YTO NPH CAy4aWHOM COBNAXEHHH C A3bIKA
cpeiBasioch: <Tenenatuals) C xakolf roToBHOCTBIO
Mbl BEpHM B pa3Hbie 3aMevdaTeJIbHbIC CIIy4aH, KOTO-
pble NPOHU3ONIJIH C KEM-TO JAPYTHM H AKOOHI JOKa3HI-
BalOT, YTO H Mbl IPH JOCTaTOYHOW TpeHNpOBKe Ha-
YYHMCS [10JIb30BaThCA CBEPXbECTECTBEHHBIMH BO3-
MOXXHOCTSAMH.

Kakue-To paHTaCTHYECKHE CHJBI JAl0T Y€JIOBEKY
CIIOCOGHOCTD NpeABHAeTDh Gyayliee — ACHOBHAECHHUE.
' A ellle MOXXHO NIpeAcKa3bnBaTh Oyayliee C OMOLILIO
ACTPOJIOTHH, HYMEPOJIOTHH, XHPOMaHTHH, raJaHHs
Ha KodeliHoill Iryme u ThICIYH APYTHX MOlIeHHHYe-
CKHMX IIPHEMOB, JaBHbIM-JAaBHO U3BECTHHIX.

ITosesno npeapaccyaxoMm Ne 1. Ecau ymers npen-
BUAeTh Oyayliee, TO MOXHO H3MEHHUTb €ro, a 9TO
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IPAKTHYECKH TO XK€ CaMOe€, YTO NPH3bIBaTb HA MO-
MOIIb AYXOB.

Hayka B HEKOTOpOM pojie NpeBpaTHJIa CKa3Ky B
Oni1b. PeakTuBHbIE CaMOJIETHI JI€TAIOT ObICTPEe H Jajib-
I1IC KOBPOB-CaMOJIETOB H Calior-CKOPOXO0AO0B U3 CTapbIX
cka3ok. Pakerbl 6e30mmH604YHO HAXOAAT LeJb, KakK
‘TopoB MOJIOT, # HAHOCAT Kyna OoJjblile BpeAla. A HH-
JIUKQTOPbl, XOTA M He W3 BOJLIEGHBIX CaMOLIBETOB,
MCIISIIOT I{BeT B IPHCYTCTBHH MOBBHIIIEHHOIO YPOBHS
PAJIHALIMH.

Ho 9ro He Boame6¢cTBO. He cBepxbecTeCTBEHHBIE
CYlleCTBa HarpaaMJH HaC STHMH CIIOCOOHOCTSIMH, H
o1l1 1eCTBYIOT He KaK MM B3AYMaeTcs. ITO NJOAbI
TSKKHX TPpYAOB HaykH o BceneHHoilt, orpunuawnoliel
IIOYTH BCe NPeAPacCYAKH.

3amuTusidt npeapaccyaox M 3. Tw ayvwe, vem
#ce OCmanvruie.

Ovuenb cobyiasHHTeIbHOE YTBEPKACHHe, HO TOPOMH
ontactoe. [lonpobyiite NOAEHIUTHCSE CBOUM MHEHHEM CO
3/10pOBSIKOM HAIPOTHB; TOCMOTPHUM, He CBEPHET JIH OH
sam 1elo. [loroMy Bbl HaXoaHuTe CyppoOraTHbii 3aMe-
niresb. Mol oTell Jyyllle ero oTua, MOt KoAneaAX JIyy-
Ille €ro KoaJeaxa, Ipou3HoNIeHHe Y MeHs aydlle, YeM
y 11ero,  poobule s KyJbTypHee, YeM OH.

Ortcioaa Heaanexo A0 pacu3Ma. Bnoade noHsiTHO,
TO YeM HHXe COLHaJIbHbIK, (PUHAHCOBHIA HJIH JIHY-
IIbIH CTATyC 4YeJloBeKa, TeM Jierye OH NoAAacTCs pa-
CUCTCKHM yOeKACHHSM.

HeyauBHTENbHO, YTO AaXKe HEKOTOphle YYeHbie He
cBOGOAHBI OT 3TOro npeapaccyaxka. OHH yMelOT JoO-
I'MYECKH OO60CHOBATh HAEIO O TOM, YTO YeJI0BEYECTBO
MOXIIO pa3’fe/MTh Ha KaTerOpHH, NPHTOM OAHH Ka-
TCTOPHH MO HEKOTOPHIM NapaMeTpaM OyAyT npeBocC-
X0/IUTb Apyrue. HanpuMmep, npeacTaBHTEH onpeae-
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JIEHHBIX TPYNI CTOAT Bblllle NipeACTaBHTeIeR APYTAX
rPYIHI B CHJY ilacjeacTBeHHOCTH. MoxeT ObITh, He-
KOTOpbI€ JIOAN [0 POKACHHUIO H OT MPHPOAK Pa3yM-
Hee W nopsaoyHee JPYrHx?

Heckosabko sier Ha3aa oaAMR HoGeNeBCKkUA JaypeaT
noTpe6oBaJ oT HayyHOH O6LIIECTBEHHOCTH ITPEKPATHTD
YKJIOHATBCA OT 3TOH TeMBl H OKOHYATEJbHO ONpene-
JUTb, feHCTBRTENBHO JIH O6HTaTeaH Tpymob (Herphl,
B iepeBofie Ha aHrHUCKKH) He «CTOAT Ha 6oJsiee HU3-
Kol cTyneHH», YeM XUTEJH XPYrux palOHOB, H He
ABJAIOTCA JIH TINETHHLIMH [IONBITKH UM NTOMOYb.

B onnoM rasete MeHs NONPOCHJM BbICKA3aThCs MO
3TOMY BONpPOCY, HO A CKa3aJl, YTO Jyd4lle s 3apaHee
YCTHO H3JIOKY MM CBOH B3TAsAbl, YTOGH HEe TPaTHTh
BpeMA Ha CTaThlO, KOTOPYIO BCE pPaBHO e HanevyaTaloT.

Bo-nepBhIX, cKa3aJ s, BEpOATHO, Te, KTO IPOAB-
nsietT 60npme BCEro SHTY3Ha3Ma I10 N0BOAY HCC/eno-
BaHHMi TAaKOro poxa, COBepIIEHHO yBepeHbl B TOM,
YTO MM yZaJoCh YCTaHOBUTb CTaHAAapTM, COTrJacHo
KOTOPbIM <O6HTaTeNIH TPYLIO6» H BIPSAMDb OKaXyTCH
<CTOAMHMHA Ha 6oJiee HH3KOM cTyneHH». Toraa, ybe-
JUBIIHCH B CBOeH SJIMTAPHOCTH, OlIH MOI'YT CUHTATH
ce6s cBOGOAHBIMH KaK OT OTBETCTBEHHOCTH [0 OTHO-
IIeHWI0 K TPYLIOOGHBIM XHATENAM, TaK H OT BCAKOTO
YyBCTBa BHHBI ITepef HUMHU.

Ecan s ownbaioch, MpoxoJIKal s, TO ACCAeA0OBaTe-
JIA € OAMHAKOBAIM ITbIJIOM BO3bMYTCS 32 TOHCKH ¢BbIC-
lero» MeHbUIMHCTBA, KaK H <Hu3meros. S, Hanpu-
Mep, NMOAO3PEBAIO, YTO IO CTaHAApTaM W3MepeHMs,
roCNoOACTBYIONIHM B HallleM O6liecTBe, BBISICHATCS, YTO
YHHTApHH M alllJIHKaHe OTJHYAITCA 60Jiee BBICOKHM
K09 PHIHUEHTOM HHTEJJICEKTAa H NPOH3BOJHTEIbHOC-
THIO TPYAA, YeM IIPeACTAaBUTEJH APYTHX pe/IMrHO31IbIX
obbeanHeHHi.

Ecau 310 TaK, cka3an s, TO MycTh YHHTapHH H
aHI'JIHKaHe HOCAT KaKue-HAGyAb OTNHYATEAbHDbIE 3HA-
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KH, YTOGBI OcTanbHble YCTynaJJH HM MECTa B Hepe-
/Uieit yacTu aBrofyca, OMJeThl Ha Jyd4lIde MeCTa B
TCAaTpe M CaMble YHCTbIE TyasdeThl.

M Toraa raserTyuxH ckaszaum: <«CuHTaiiTe, YTO MH
BaM lMYero He npeasaraiuls Hy u oTanyHo. Huxo-
My HET JdeJla 4O TOro, KTo Jyylle ero, ropa3go npH-
ATIlee CPAaBHMBATh Cels C TeM, KTO XyixKe.

Jamuresiit npegpaccyaox Ne 6. Ecau umo-mo
udem He max, mul He 8UROGAM.

Hukro He cBO60OeH OT NapaHoiH XoTa Obl B MaJIOk
cTeneHH. Ecau 4yTh-uyTh HOTPEHMPOBATHCH, TO B pe-
1y 1bTaTe MOXKHO KOBECTH Cebs 0 TaKOro COCTORHMA,
B KOTOPOM [10BEPHIIDb B KaKOW-HHOY b 3ar0BOP.

Kak yTelmHTeabllo AyMaTh, YTO B TBOHX HeyAayax
B OH3Hece BHHOBATH MOJJbIE HITPHIH KaKOro-HH-
Oyabp 60arapusa, BAAACIONIEr0 MarasMiHOM B COCEJ-
lleM KBapTaJje; B TBOHX 60Je3HAX BHHOBAT 3arosop
IHHTePUHCKHUX BpayeH; a B TOM, YTO Thbl CIIOTKHYJICH,
3aCMOTPEBUIHCD Ha AEBYOHKY, BHHOBAT KaKOH-HH-
Gy/lb NapLIWBBIH WHAHEL, He 3ajejlaBIUMI TPelIHHY
B TPOTYyape.

KcraTu, aror npeapaccyaox 6auxxe Bcero Kacaer-
CH YYEeHBIX: OH MOXeT 06epHYyTbCs NPOTHB HHX, TaK
KAK OHH BBICTYMAIOT BOOOle NMPOTHB BCeX nmpeapac-
CY/1KOB.

Koraa cyeBepHbie IIOAH oxypayYeHbl B3pbIBOM JIOXK-
LIX CAYXOB Y I'J1yNbiX CEHCAlHH, B YeM OHH HaXOMSAT
cBOE NOCJIeAHEEe H caMoe HallexXHoe npHbexxHie? Pa-
3YMeeTCs, B 3aroBope y4Y€eHbIX IIPOTHB Ye/I0BeYeCTBa.

MeHsa caMOro nocTosHi0 O6BHHAIOT B TOM, UYTO A
yuacTByio B 3arosope. [IpaMo B ceroansmHel noyre
s l1alleJl BO3MYyIUIeHHOe ITHCbMO, aBTOP KOTOPOro Ibi-
et apoctblo. I1o3BosbTe NPOUMTHPOBATD HECKOJID-
KO CTPOYEK:
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<He TOJIbKO NOJHUTHKH AepyKaT HAC 3a AYPaKoOB...
B nocnexnee BpeMs H ydeHble B3siin ce6e TaKylO XKe
MaHepy. EciM BB IO KaKHM-TO NpHYHHAM HaMepe-
Hbl O6MaHBIBATD JIIOJEeH, 103BOJIbTE CKa3aTh BaM, 4TO
Bbl HE TaK yX NpeycClesHs,

51 BUBRMaTe/IbHO NPOYNTAJI KCHBMO OT KOPKH [0
KOPKH, H OHO HAaTOJIKHYJIO MEHSI Ha MBbICJb, YTO €ro
aBTOP MPOYHTAJ CTaThi0 B KaKOM-HHOy b XypHale,
rae ompoBeprajcad OAHH H3 €ro NpeApPacCYyAKOB.
BMecTo Toro 4To6n npu3AaTh COGCTBEHHYIO OLIKOKY,
OH TYT ke y6eins ce6s1 B TOM, YTO BCE yuyeHble MApa
COCTOAIT B 3aroBope H BBOASAT e€ro B 3abayxaeHHe 1O
npsaMoMy npuxaidy n3 HACA.

Beaa B ToM, 9TO OH CChUIAJICA HA CTaThlo, KOTO-
PYIO HaIlMcan He s; s BooOuie Re NMOHAA, O YeM OH
FOBOPHT.

Onnaxo s coBepllieHHO YBepeH, YTO BONpPeKH BCe-
My cHIn Pasyma BOCTOPXECTBYIOT HaJ CyeBEpHSIMH
u npeapaccyaxamu. (Iloctyynm no nmjaacrMmaccel)



Hacts BTOpas

H1CIIA



Faasa 10
3BYKH MY3hKH

JleT xecATb Ha3aa B IPMCTYNeE OTLOBCKOH ropao-
CTU A KYITHJI MTHAHHHO M IIOCTABHJ €ro B FOCTHHOHN.
/IBoe Moux nereit (Toraa eme odeHb MajleHbXHE),
AyMan A, CKOpO NOAPACTYT, H MOXHO OyJeT YYMTh
HX My3biKe 6e3 0coObIX My4yeHHH M TeJecHBbIX HaKa-
3anui. B xOHIle KOHIIOB OHH Hay4yaTCA HTpaTb, ¥ AOM
IANOJNHKTCA NpPeKpacHbIMH 3BYKaMH.

O6a Moux peGenxa 10 oyepeau AOCTHIAJIH BO3pac-
Ta, NOAXOAALLET0 AJIS My3bIKaabiioro o6yuenus, u o6a
MY3HULHAPOBAJIU TOfa ABa-TPH NoyTH 6e3 nmoboes. Oa-
flAKO MOSA HelmpeoGopHMast CHJla HATOJKHyJIaCh Ha AABa
HCTIOKO0JIe6BMBIX IPENATCTBHA, H IETH BHILTH NoGeaH-
TCASIMH — H3MYYeHHHIe, HO HE CKJIOHHBILME FOJOBhI.

Tak 4TO Tenepp Halle HHKYEMHO€ NHAHHHO 3ar-
POMOXKAAET FOCTHHYIO, YXMBLIAACH MHE BO BECh POT.
sl caM HHKOrJa He y4MJica My3sike (R He yMelO MT-
paTh HA Ha OAHOM HHCTPYMEHTe), HO BpeMa OT Bpe-
MelUd MEHsT OffOJIeBaeT CHJIbHelIee Xenatlue noGpeH-
JaTh Ha MAAHWHO OOHHM NaJbleM W pa3obparbcs B
1y ANBIX Heporiugax HOTHON rpaMoThbi.

Xota 06bIYHO A NONA/A0 [0 NPaBHJbHBIM KJ1aBH-
ntaM, TeM He Meriee, xoraa O6bl 4 HH cesa 3a NHaHH-
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1O, JOMAallHHE TIOAHUMAJIH HEeOoNHCYEeMBIH IyM, BO3-
pa>kasi [IPOTHB MOHX 3K3epcHcOB. HHKTO He BHAHT
NOAJMHIOr0 HU3AILECTBA B MOEM HCIIOJIHEHHH MY3bi-
KaJbHbIX NPOW3BEeACHHH <¢AJi OAHOro IaJjbllas.

O6uxennptit 40 rayOHHS AyUIH, g Kynua cebe
He6obIyI0 6n0K-eiity (ManeHbKYIO epeBSHHYIO
AYAKY € ABIPKaMH) H Tellepb CHXY y ce6s HaBepXxy
H AYl0, NevyajbHO nepebupas nmo Hed nmanbpiaMmH. Sl
HaTPEHHPOBAJICA BbIAYBAaTh POXKAECTBEHCKYIO NECHb,
H3-32 KOTOpO# OT CTeH OTCTaloT OO0OH, HO, K CYACThIO,
neceHka npo JHHH Jlopy CTaBUT UX Ha MeECTO.

M BOoT MHe NpHIJIO B roJIOBY NPEB30ATH BCe Npe-
JKHHE NMOJABUIrH HHTE/LIEKTYanbHOTO 6€3pacCcyaCcTBa H
NOCTapaTbCA OTBICKATb CMBICJ BO BCeX HOTaxX, KOTO-
pble s BBIXXHMaJNl U BbIAYyBaJl, HECMOTPS Ha TO YTO A
HHKOTZIa He Y4HJICS MYy3BIKe.

[loxenaiite MHe yaayu...

Bce Hauanoch ¢ Iludaropa, rpeueckoro ¢punocoda,
KOTOPHIi 0K0JI0 525 roja ao names apbt 06HapyXxuJ,
YTO [IPH M3BJICUEHHH 3BYKa H3 ABYX HJIH 6oJjiee CTPYH
OHM Ja10T NPHUATHOE ANS yXa coueTaHue, €CNH AINHDI
CTPYH OTHOCATCS APYT K APYTY KaK HeGobOIMe LeJible
yucja.

Ceronns Mbl TOBOPHM 1€ O IJITHHE CTPYH, HO O Yac-
TOTe — CKOJIbKO pa3 B CeKyHAy KoJiebneTcs CTpyHa,
BHOPHPYA M co3faBas 3ByK. Kaxkaas My3nikaJbHas
HOTa ¥MeeT CBOIO YaCTOTy, U COYeTaHMe HOT NPUATHO
ANA CyXa, KOrjaa YacToTbl OTHOCATCA APYT K APYTY
Kax HeGosbmiHe 1e/ible YHCIa.

HamnpuMep, eciH OfXHa 4acTOTa POBHO B [1Ba pa3a
G6onablle Apyro#i, To HOTH CJAMBAIOTCS B IpeKpacHoi
TapMOHHH.

Ecnm B3aTb TpU HOTHL, TO OHK OYAYT 3BY4aTh OCO-
GenHo yaauto (o xpaitHell Mepe nJig ynie#f, B3panieH-
HBIX B Hallel KyJbType) MPH YCJIOBHH, YTO YaCTOTH
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OTHOCATCS APYT K APYry Kak 4 K 3 # k 6. IT0 coyeTa-
IIM€ HOT HA3BIBAeTCA Ma)XOPHBIM TPE3BYYHeEM.

Hrak, y Hac ecTh YeThbipe HOTHI, O KOTOPbIX TOY-
110 U3BECTHO, YTO OHH JAIOT NpeKpacHOe rapMoOHHY-
iloe CoYeTaHue, He3aBHCHMO OT TOTrO, 3BYYAaT OHH
BMeCTe MK OfHa 3a ApYyro#fi. MoxXHO nNpOHyMepOBaTh
ux 4, 5, 6 u 8. Kax Buaure, 4, 5 u 6 BxoasT B Ma-
)KOPHOE Tpe3By4YHe, a 8 — 3TO JBaxXAH 4.

Hanee, ecau Mbl jKeJlaeM NMOJYYHTb ele HECKO/b-
KO HOT, HaZlo HaliTH Coco0 co3AaTh BTOPOE MaXKOPHOE
Tpe3ByuyHe. Moxxer 6biTh, B3ATh HOTY 8, efHHCTBEH-
I1y10 H3 9eThipex, He BXOASAIYIO B NiepBoe MaXKOpHOe
Tpe3syune? Hrax, ocraHOBHMCA Ha S‘/a, 6:'/3 4 8, no-
CKOJIbKY OHHM OTHOCSATCSI APYT K APYTY Kak 4, J u 6.

Tenepb y Hac ectb LiecTs YHcen: 4, 3, 3'/;, 6, 62/,
8 — COCTaBJAIOUHE XBA B3aHMOCBSA3aHHBIX MaXXoOp-
[IbIX TPE3BY4H1.

Ho B TakoM BHAE 3TOT pAA YHCEJ BHITJISAAMT
o4YeHb HepaBHOMepHBIM. UeThipe cpeaHue HOTH COH-
Tbl B Ky4y, HHTEpBaJ/IN MeXJAy HHMH MEHbIEe €AHHH-
ubt. KpaliHHe HOTBI OTCTOAT Aaiblie. IlepBas, nox
IOMEPOM 4, Ha lLIeJyI0 eAMHHIlY OTJAHYaeTCH OT CBO-
el COCeAKH IToJ HOMEpPOM J, a pa3HHIla MeXAYy N[oC-
nenHe#t u npeanocneanel noramu, 62/ n 8, 6oapme
enuuunnl. Xopouo 6bn1j10 ObI 3aMOAHKTD GONDBIIME
UHTepBaJbl HOTAMH TPETHEro MAXXOPHOrO TPE3BYIHA.

Ina sroro GyneM cuutath, 4YT0 4 (c oamHoro
Kpasi) — 3TO Hayaj0 OJHOro Tpe3Byuns, a 8 (¢ npo-
THBONOJIOXHOrO Kpas) — OKOHYaHHe apyroro. Mo-
XeT ObITh, CTOMT NOCTPOUTH TpPe3ByYHe Ha YHCJe,
CTOAIEM NocepeanHe Mexy ABYMs KPasMH, TO €CTb
na 6? Yucna 6, 7'/, 1 9 HaxoasTCA B TOM Xe OTHO-
IeHHH, 4TO 4, 5 1 6, U wEcHA0 7'/, NpexpacHO yK-
najbiBaeTCs B MPOMeXyToK Mexay 62/, u 8.

K coxaneunio, y Hac Bce xe ocraercs npoben
Mexay 4 B 5, a NOABHBIIAACA HOTA 9 JaeT HOBhHIH
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npobGesn Mexay 8 u 9. Y6bem AByx 3aiilieB OAHHM
BHICTPENOM: pasfeauM 9 Ha 2, nNoaAy$MB emie OAHO
YHC0, KOTOPOE HaM nozoHaer He Menbiie 9. (5 yxe
TOBOPHJ, YTO B MYy3biKe ZBe HOTHI ¢ YacTOTaMM, OT-
HOCANIMMHUCA APYT K APYry Kak 2 K {, 3pyyaT oveHb
rapmonnyno.) IlonoBuna or 9 — aro 4'/,, uTO 3a-
noaHser npobea Mexnay 4 u 3.
Hrak, MH NOJYJHIR cAeRylomul paja duce:

4, 4/,5,5Y,6,6/,7/,8

Bce oHu paszieneHN HHTEpBajlaMH MeHee €AHHHU-
ubl. [Tockoabky or 4 no 8 BKAOYUTENBHO BCEro BO-
ceMb HOT, TO psii Ha3bnBaeTca oKTaBOH. CnoBO <«OK-
TaBa» IIPOUCXOMMUT OT JIATHHCKOIO <BOCEMbS.

IJTA BOCEMb YHCEJ NPEACTABAAIT Co60¥ 0O6bly-
HYl0, BCeM 3HAKOMylO raMMy — MaXOPHYIO raMMy.
EcTb MEHOpHBIE TaMMbl M 3aTei{IHBbIE AaJbl, KOTO-
phle HCIOJb30BAIMCH B APeBHOCTH M CpeaHeBeKOBbeE,
HO eCJIH BH AyMaere, 4YTo s cOOHpaloCh TONTATHCA HA
OKHOM MeCTe, TO Bbi CONILIN € yMa.

MoxHO MPOAOAKATL OKTaBy B 06e croponnl. Hay-
HeM ¢ 8 ¥ HanmMImeM elile OAMH Psii YNCeJl, KaXAOe A3
KOTOPhIX 6yzAeT BABoe 60/bllie COOTBETCTBY I0LIEr0 YHC-
Ja yXXe W3BeCTHOro Ham psaa. Mnu, navyas c 4, noii-
[eM Ha3a4 ¥ HAIMLIEM PAA YMcesl, KaXXI0e U3 KOTOPhIX
6yAeT BABOe MeHbllle COOTBETCTBYIOMIETO YHCAR yiKe
H3BECTHOTO HaM psiAa.

Bor 4T0 mosyunrca:

llepsan oxraBa: 2 2!, 2% 2%, 3 3% 3/, 4
Bropas oxraa: 4 44 5 54 6 6% 74 8
Tperbst okraBa: 8 9 10 103, 12 13'/ 15 16

Hrak, ecad Bb csijere 3a NMAaHUHO M Oyaere Ha-
XHMaTb GeJible KJaBHIUM 110 NOPSAAKY, TO yCJbIIUKTE
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«MeJIoAuI0», KOTOpas MOBTOPHTCA CeMb pa3, TakK Kak
KJaBHaTypa MHAHHHO OXBaThiBaeT HeMHOrHM OoJee
CeMHM OKTaB.

[oBops 0 yacToTax 3ByKa, YTO O3HAYalOT 3TH YHC-
Ja? MoxHO B3ATh HX 6YKBa/bIlO H CKa3aTh, YTO NOJA
4 Mbl mojipasyMeBaeM 3BYKOBYIO BOJIHY C YacCTOTOMH
4 xonebauusa B cekyHaY. OjiHaKO TaKasi 3ByKoOBas
BOJIIIa HMEET CAHIIKOM MaJylo YacTOTY H He BOCIIPH-
HUMaeTCA YeNOBEYECKHM YXOM.

Ecan npu6aBiasaTh HOBbie OKTAaBbl, Y/ABaHBaA H
B{IOBb y/ABaHBasl YaCTOTY, TO BCKOPE& Mbl JJOCTHIHEM
npesena cabimuMoCcTH. Elle mrecTb OKTaB BnpaBo, M
Mbl JobepeMca 10 OKTaBbl C YHCHAAMH oT 256 a0 512.
ITH YHCNA, €CJIH pacCMaTPUBATh X B KaYeCTBe YacTOT
(cTo/BKO-TO KOE6aHHl B ceKYHY), COOTBETCTBYIOT
lioTaM cpejilieil OKTaBH Ha KJIaBHaType NHAaHHHO —
HJH COOTBETCTBOBaJH Obl, ecin Obl B TOYHOCTH COGJI0-
Aanu otHouienue 4:5:6. Cpennsas oKTaBa COCTOMT H3
10T CO CJIEAYIOIMMMH YacTOTAMH:

256, 288, 320, 341'/,, 384, 426%/,, 480, 512

du3nkaM xpatuiao Obl ¥ 3TOro, BejAb YHCJA IO-
Jiydenbi 3a cYeT yABOEHUSA nepBoHayaibHbIX 4, d M
6. TeM e MeHee My3bIKAaHTBI HCNOJIb3YIOT B KayecTBe
OCHOBBI NOTY 426%/,, HO HACTPaUBalOT €€ HA 4YacTo-
Ty 440 ¥ y>Xe no Heill Bce ocTalbiible HOTHI OKTaBbI.
Ecai 6b1 y Bcex 10T B OKTaBe ObLJIM 4acTOThl, Bbl-
YHUCJeHHble TOYHO C cobiioeHHeM npomopuuit (uye-
ro Ha CaMOM fieJie HeT, KaK Mbl YBMAMM HHXKe), TOr-
la HOTblI CpeAHed OKTaBbhl MMenHn Onl CleAYIONIHe
YacTOTHE:

264, 297, 330, 352, 396, 440, 495, 528
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[lo xpaiineit Mmepe, Mbl H36aBHJIHCh OT ApoOei.

Ho oueBHAHO, 4TO MY3BIKaHTbhI He Ha3HBalOT
HOTH MO 4YacToTaM. ITO OBJIO 6bl KpaitHe HeyA06HO,
Aaxe eCNH Obl My3bIKaHTbl ApeBHHX BeKOB HMeEJH
MOHATHE O YacToTe 3Byka. BmecTo YHcen npumeHs-
10TcA 6YKBbl 1 6YKBOCOYETaAHHA.

OxHa H3 HOTHHIX CHCTeM MOSIBHJACH OKOJIO
1000 roxa. Uranbanckuit My3pkaHT no uMeHd ['su-
o A’ Apelo NoJb30BaJICA OKTaBOH C ofHoi mporny-
meHHOM HoTO# (493). A eme oH counnua (no Tpa-
nuuuu) rumH Woanny Kpecrurenio, BOT TakoM:

Ut queant laxis resonare fibris,
Mira gestorum famuli tuorum,
Solve polluti labii reatum,

Sancte Joannes.

[IepBuilt cAOr KypCHBOM COOTBETCTBOBaJll HOTE
264, BTropo — HoTe 297, u Tak Aasee A0 LIECTOro
cjora, KoTopuid coorsercrsoan Hote 440. Horwr
CTaJIH Ha3biBAaTbCA CJOraMH 3TOTO THMHA, KOTOPhBIH,
ROJKHO OBITH, NOAB3OBAJACSK OGONBIIONA H3BECTHOCTDIO!

264, 297, 330, 352, 396, 440, —, 528
ut re mi fa sol la ut

Hora 528, kak BujauTe, HauHHaeT CleAylOUlyIo
OKTaBy M CHOBa Ha3biBaeTcs ut, TaK 4To y Hac pad
3a pa3oM NOBTOpAETcA pAA ut, re, mi, fa, sol, la.

Co BpeMeH I'BHA0 OH HECKOJNIbKO HM3MeHMJICS.
boapmoii mpoben mexay 440 u 528 o6miyHO cTa-
JI 3anoJHATH HOTOM 495. E# Toxe nmoHaao6mioCh
Ha3BaHHe, H OHO HamJjocb — si. BrosHe Bo3MoX-
HO, YTO Ha3BaHHe COCTOHT H3 NEPBbIX 6yKB CJIOB
Sancte loannes, B3ATHX H3 NocAeAHeR CTPOKH T'M-
Ha ['BuAo.
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OaHako B HEKOTOPBIX A3KKAX Si H3MEHHJAOCH HA
ti, 4ro6bl ABe HOTH He HAaYHMHAJHUCb C OAMHAKOBOTO
COTJIAaCHOTO 3BYKa.

KpoMe Toro, Ha3Balue HOTH Ut — eAMHCTBEHHOe,
OKaHYHBalOmeecss Ha CMbIYHbIA COrJIaCHMH, YTO Me-
Iaer pacnepaTh raMMnl. Torja Henesy4yywo ut 3ame-
[{HJIH Ha 3BOHKYIO do, npuieM of6paTHTe BHHMaHHE,
NnepBbi#i COTJIACHBIM OT/JIAYAETCS OT BCEX OCTAaNbHABIX.
Takum o6pasoM, MW HMeeM CAEAYIOMYI0 FaMMy:

264 297 330 352 396 440 495 528
0 pe MH ¢a coap A1 CH MO

I10 camas oOblYHas ramMma, KOTOpPyl0 BCeX Hac
YYHJIA NETh.

CymecrByer euie 0fiHa CHCTEMA, B KOTOPOMl HOTHI
Ha3bIBAIOTCS PACCTaBJAEHHbIMH 1O NOPAAKY OYKBaMu
andgaBHTa.

no pe ME d¢da comp a1 CH .0
c b E F G A B C

Bocemb HOT oktaBm (Ha caMOM Jeje ceMb, MO-
CKOJIbKY C BOCbMOIT HOTbI HAYHHAETCS HOBas OKTaBa)
OBlIH BHIYMCieHbl HA OCHOBAHHM OTHOIIEHHA MeXAY
YHcaaMH 4, 5 ¥ 6, 0 KOTOPOM rOBOPHJIOCh B Havaje
acce. OaHaKko, CIpamuBaeTCsl, paBHOMEpPHO JIH pac-
npeaeneHbi HOTH MO OKTaBe. MOXHO IIPOBEPHTH 3TO
No OTHOLIEHHIO APYT K APYTY 4acCTOT KakAOH rocJe-
ayome# naphl HOT:

D/C= 297 /264 = 1,125
E/D=350/297 = 1,111
F/E = 352,/330 = 1,067
G/F = 396,/352 = 1,125
A/G=440/396 = 1,111
B/A = 495/440 = 1,125
C/B = 528/495 = 1,067
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CeMb HHTEpPBAJIOB OKTaBbl AEJATCA 1a TPH rpyn-
nbl. A HMeHHO, TPH OTHOCATCA APYr K APYry Kax
1,125, aBa kak 1,111 u eme anBa kak 1,067. Yncaa
1,125 1 1,111 croaT AOBOMBHO GAU3KO APYT K APY-
ry, Toraa kak 1,067 noutu B ABa pa3a MeHbille, €CJIH
CUMTATh YacTb CHpaBa Hocje 3aniATod COOTBETCTBY-
lonieH BeJHvMiie, HA KOTOPYIO YacTOTAa OAHOH HOTHI
NPEeBOCXOHT YAacToTy mpeAmaymeis. Ecan obveau-
HHTb TIepBbie ABE IPyNNbl B OAHY C <L€JAbIMH» HH-
TepBajlaMHd, a MHTEpBaJibkl TpeTbeil rpylibl CYHTATD
IIOJIOBHHHNMH, TO MOXHO IIPeCTaBUTh TaMMYy B CJie-
AymomeM Buie (BMecTe ¢ pa3MepaMH MHTEPBAJIOB):

COODMECYFMWGU AU BE)C

PacneBas raMMbl, Mbl IPDHBBIKAEM PaccTaBJIATH
narb UeJbIX HHTEPBaJIOB M ABa IOJYMHTepBaJa
HMEHNO B TakoM nopsjaxke. Ecin MB HauHeM c HOTBI
do u OyzieM Ha)KMMaTh KJAABHIIM NMHAIIHHO TI0 MOPSiL-
Ky B JIO60OM HanpaBJleHHH, TO YCJIBIOIHM 3HAKOMYIO
raMMy, BOCXOAAMIYIO HJIM HHCXOAAMYIO, II CMOXeEM
noanersb. Oanaxo ecau Mbl HayHeM C KaKOH-TO ApY-
ro#l HOTH, DPHHAB ee 3a do, 1 nonpodyeM NPOUTPaTh
raMMy B TOM HJA¥M HHOM HalpaBJieHUH, TO HaM NOKa-
XKEeTCSl, YTO MHAHHHO <«(PaTbUIHBHTS.

ITO cepbe3lio OrpaliHYHBAET MY3biKaJiblble BO3-
MOXHOCTH, HO npo6ieMa pemaeTca: Haao 3aMoAHHTD
NATb 60NBPIIKX UIITEPBAJIOB HOTAMM TaKHM 00pa3oM,
4TEO6BI ¢ 1I060ro MecTa I1a KJaBHaType MOXIIO OBIJIO
ChIrpaTh NMOJIOBHHY HHTepBana ¥ NOJHLIA MHTEpBaJ.
311aYUT, HYXKHO NMOCTAaBHTH HOTbI POBHO NOcepenviie
NATH LeNbiX VHTEPBAJIOB, ¥ BOT 4YTO NOJIyvaeTcs B
pe3yJipTarte;

X X X X X
C D E F G A B C
A0 pe MH ¢a coab AR CH .0
168



[Iatp X — 3TO Te mATbH HOT, YTO AENAT MONOJAAM
iIITepBaJIN MaXOpHO# rammbl. OHH npeACTaBJACHB
lia KJaBHaType NATHI0 4YEpPHHIMH KJaBHIIAMM Ha
KaKAYI0 OKTaBy. Kak BHAMTe, IpMXOANTCA paccTaB-
JISTh UX TpyNOaMH MO ABe H TPH, HOCKOJbKY HMEH-
110 TaK PacHOJIOXKEHH liejJble HHTEPBAAN M MOJYHH-
TCPBAJIBI.

Ecau nepecynTaTh 6enble H YepHble KJaBHIIH, TO
B OKTaBe OKa)KeTrcsl TpHHaAuaTh HOT WIH, BepHee,
/lBeHajlaTh, TaK KaKk TPHHaALATass HAYHHAET caefy-
iolifylo oktaBy. C 3THMH ABeliaAlnaTrblo WIH TPHHA-
JUIIaTbI0 HOTAMH Jlerye HMeTh [ieJIo, YeM C BOCEMbIO,
[(lOCKOJIbKY MO PacHo/IoXKeHHI0 YepHblX KAasdmiei
Aerie HaXOAHTb HYXHble KJapumu. Kaxaas Genas
KJaBHIIA, PAcNoONOXeHHas cjeBa OT ABYX YepHHIX,
COOTBETCTBYET HoTe do. Jlio6an Gejas KAaBHIa, Ha-
XOASU[asACA CIpaBa OT ABYX YepHBIX, COOTBETCTBYET
iIlOTEe My ¥ TaK panee.

Ha knaBnatype ¢oprenuano (Ans ApYTHX HHCT-
PYMEHTOB 3TO MOXXET GBiTb COBCeM He Tak) ynoGHee
Bcero, yroObi ABEHAAATh MHTEPBAJIOB TPHHALUATH-
HOTIIOH OKTaBbl, HAYUHAIOILEHCA H 3aKaHYMBaloniei-
¢si HOTOM 00, GBINH A6COJIOTIIO OAHHAKOBHIMH B TOM,
YTO KaCaeTCA OTHOLieHHs 4yacToT. Bropas do umeet
4ACTOTY BCero B fiBa pa3a Gonbile, YyeM nepBas do,
TAKHUM OOpa3oM, Y HaC AOJLKHBI O6HITh YHCAA, HAXO-
jusiiiecss B TaKOM OTHOIUNeHHH, 4YTOObl OHM NIPH yM-
HOXXEHHH APYr HA Apyra AaBanu B urore 2. To ecTp
x'* = 2. Boixogut, 4to x = 1,0595.

Ecnu Mbl 6yaeM UMeTh B BHAY 3TO OTHOIUEeHHE H
BO3bMEM 3a OCHOBY HOTY A8, HMeiolmylo yacToty 440,
T0 B pe3yJibTaTe MOJYYHM BOCeMb GeJINX KJIAaBHII
cpeneld OKTaBbl (POpPTENHAHO, KOTOPHM COOTBET-
CTBYIOT C/leAYIOUIHe YacCTOThI:

261,6 293,7 329,6 349,2 392,0 440,0 493,9 523,2
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[IaTH yepHBHIM KAaBHIIaM TOH Xe OKTaBM COOT-
BE€TCTBYIOT:

277,1 311,0 370,1 415,55 466,4

Kak e Ha3BaThb HOTbl, COOTBETCTBYIOllHE 4Yep-
HBIM KJaBHIIaM? B c/oroBo# cHCTeMe MOXXHO B3AThb
HepBblit COTJACHBIH 3BYK IpeAblAylled HOTbI H MPH-
6aBUTH 3BYK «H», TO €CTb:

A4 PpH dn CH JH
no pe Mu ¢a com ng  cH A0

J{Be HOTBI, 32 KOTOPbIMYU CllefyeT MONYyHHTEPBaJ,
y)Ke OKaHqHBAIOTCS 3PYKOM <H» (Mu W cu), YTO Aaer
HaM NPHATHYIO CHMMETPHIO.

B 6yxseHHOil cucTeMe 0603HavYeHMH YepHbIe HOTH
Ha3bIBAIOTCA No 6eABIM HOTaM, K KOTOPHIM OHH NpH-
MBIKAIOT C nI060i# croponbi. Ecnu HX cooTHOCAT C Ge-
JIO# HOTOM, HaxoAsAmelcs cneBa, To 6epyT TY xe Gyk-
By H NpuGaBJIOT C/I0BO <iue3» (}), ykasbiBalomee,
YTO YepHasi HOTa Ha MOATOHA Bbillle O 3BYKY, 4eM Ge-
nan. Ecau ux cootHocAT ¢ Gesoli HoTok cnpaBa, TO
6epyT Ty ke 6yKBY Hu 106aBASIOT CJI0BO «6GeMoiby (1),
yKa3piBalolllee, 9TO YepHasi HOTa HHxe 6esioli Ha 1oJI-
TOHA.

TakuM o6pa3oM, yepHasi HOTa p¥, pPaCHoONIOXKEH-
Hag Mexay pe U mu (ana mexay D u E), moxer
Ha3biBaTbcA pe-aues (Dg) uan mu-6emom (Ep).

B o6niyHOM raMMe, OCHOBAHHONM Ha OTHOHUIEHHH
uncen 4:5:6, pe-aue3 H MB-6eMOJIb HE JOMXHKN OHITH
MOJHOCTBIO KACGHTHYHB, M CTelleHb MX pPa3/JHYHSA
MOXET BapbHpOBATHCA B 3aBHCHMOCTH OT TOTQ, OT-
KyZAa Bl HauyMHaeTe raMMy. OHAaKO Ha KJaBHAType
(¢oprennaHo YepHble HOTH HAXOAATCS POBHO Hoce-
pennHe MeXAY pe B xu (B JaHHOM Cly4ae), TaK YTO
pe-aue3 ¥ MU-6eMOJIb NOMHOCTHIO HAECHTHYHHI.
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Kaxzast 43 NATH 4YepHBHIX HOT MOXET GbITh BhIpa-
KCia TOJAbKO C MOMOIIBIO iMe3a HAH 6eMoJist, U BCe
MOTYT OBITbH BbipaxkeHbl 0OOHMMH cnoco6aMH. TakuM
00Pa3oOM: |

Mexay 00 H pe — fo-AHe3 MM pe-6eMoJib
Mexay pe n Mu — pe-aue3 HJIH MH-6eMoNb
Mexay ¢a n coav — ¢a-aHe3 HIH CONb-6eMONb
MexAy coav H 13 — COMb-AHEe3 UK Nig-6eMoJib
Mexay 28 H cu — ns-AHe3 HJIH CH-6eMOoJIb

Jive3 nopninzaer HOTY Ha NOJ-MHTepBaja, 6€MOJIb
HOIIMIKAET ee Ha MOoJ-MHTEepBaJja. JTO 3HAYMT, YTO
HCKOTOPBIe H3 6esibiX KJIABHII MOMHO O603HAYHTD C
HOMOMIbIO AHe30B H Gemoned. Hanpumep, xu u ¢ha
pasjensier NOJYHHTepBaj, TaK Xe Kak c# H do. Cie-
/A0BaTEJIbHO, MU MOXHO O003HAYHUTb Kak ¢a-6eMOJIb,
A (ha Kak MH-AHEe3. AHAJIOTHYHKIM 06pa3oM cu MOX-
110 [IPeJCTaBHTb KakK J0-6eMoJib, a 00 Kak CH-ZHe3.
Takoe o6o3navenue 6enbIX HOT C NOMOMIbIO J{HE3OB
i 6eMOJIell BCTpe4aeTcs peako, HO OHO HMeeT NPaBo
Ifa CylleCTBOBAHHE H HIOrJa MOXXeT NPHIOAHTHCS.

Ecnu nmepeyncauTp Bechb AHANA30H HOT OT HOTHI
Jo 10 ciaefylonleil HOTHI do, CYHTast Kak Gesble, TaK
It YyepHble KJaBHIUH, H BHNOpaTh AJS 3TOr0, HAMNpPH-
Mcp, AHEe3bl, TO MONYYHTCA:

/lo, no-gnes, pe, pe-aues, mu, da, da-aues, coubp,
conb-AMe3, js, Ns-AHe3, CH, AO.

Mexay BceMH 3THMH HOTaMH IIPDOMEXYTOK B IO-
JOBHHY MHTepBaja, a YTOOGbl NMOJYYHTb ueJBd HH-
TepBaJl, Hag0 HayaTb C AIOOON HOTH H ABHraThCs
‘iepe3 O/iHY HanpaBo WM HaneBo. Kpome Toro, kor-
Jla JoHAere A0 NpaBOTO HJM JIEBOTO KOHIia, MOBTO-
psANTEe BECb PAA 3aHOBO H TaK jaJee.

171



Ec/m HaM HyXHa MaxopHas raMMa, TO MOXHO
HaYAHATh OTKY/Za YIrOAHO, HENb3SAA TONbKO 3a0BIBATh
O CXeMe PacClOJIOKeHHsA HHTEPBAJIOB: 1ebli, neabli,
DOMOBHHHBIN, 1lebiH, nesbid, nenbid, MOJOBHHHBIM.

Ecau nHavaTbh ¢ do, 310 nerko. Benble HOTHI yxke
CTOSAAT B HYXXHOM nopsifike, TO €CTb!

Ao pe MH ¢da cosb 2 CH 10

Ecau ravath c pe, 3afa4a ycaoxHnsiercs. Ilepsbiii
lenbld MHTEpBaJ NPHBOAHT HAC K Mu, a BTOpDOH K
da-aue3. 3areMm yepe3 noja-unteprana cors. Cieny-
jomuil Menslii MHTEpBan Aaer HaM cHadaja A, To-
TOM cu, HO TpeTH# Aaer Ham Axo-aAxe3. [locaesnunit
MoAyWHTepBaJi Bo3Bpamaer Hac k pe. (Ilocaenuss
HOTa BCET/Ia JOJKHa OBITh Takol Xe, KaK H nepBas.)
TaxkeM of6pa3om:

pe MH ¢a-AHe3 CONb JIsi CH J0-AHe3 pe

MoxHo HauHHATH € JI060I APYroi i10Tbl, 6e/10H
HJI¥ YepHO#, M MO TOH Xe CXeMe MNOJYYHTb MaXop-
Ay raMMy. BossMeM octanbnbie 6esbie HOTHI B Ka-
yecTBE TOYKM OTCYETa, OCTAaBHB Ha BpeMA HOTY ¢ha.

MNonyyaem:

MH ¢a-iHe3 cosb-Aue3 N5 CH A0-AHe3 pe-IHe3 MH
COMb JIA CH N0 pe MH (a-aHe3 coJib
JI1 CH no-AMe3 pe MH ¢a-aAHe3 Coab-AHe3 s
CH 0-aue3 pe-aue3 Mu ¢a-aues cosib-aue3 Jsi-AUe3 CH

Kaxznans #3 5THX raMM HadpIBaeTcsi Mo cBoed nep-
poit HoTe. Ec/iu oMa HauMuHaerca ¢ d0, TO 3TO 11a3biBa-
eTcid «TOHAJBPHOCTD 0> (Ha CaMOM JieJie «TOHAALHOCTD
No-Maxop», HO A AMEIO JieJI0 TOJbKO C MaXOpOM H He
’enal CAbINaTh HH O yeM ApyroM). UTak, no nopsaa-
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Ky, BbilleyKa3aHHble FaMMbl COOTBETCTBYIOT TOHAJIb-
HOCTH pe, TOHAJbHOCTH M4, TOHAJIbHOCTH COAb, TO-
1ia/IbHOCTH AR H TOHAJIBHOCTH CH. |

O6paTure BHHMaHHe, YTO B KaXKAOM CJyyae Mbi
BIAMM BCe HOTBI OT fIEPBONA A0 MOCNealeHd, He TIPO-
nyckast HH oaHo#i. Hekoropble H3 HHX AONOJHAIOT-
¢A AME30M, HO 3TO He CYMTAETCA, OTOMY 4YTO HOTa
lce paBHO yyacTByer B ramMe. KcraTu rosops, aue-
Jbi H 6eMOJIM Ha3BIBAIOTCA <«CAyYaHHbIMH 3HaKaMH
anbTepanuMu», KaKk OyATO 3TO HeYTO HeCylleCTBEeH-
itoe, cAy4adHO NPHCTpOuUBLIEECS K HOTe.

Takxke o6paTuTe BHHMaHHe, YTO B KaXA0H U3 BHI-
LienepeYrcaeHHBIX TOHAJIbHOCTe’ pa3Hoe KOMHYeCTBO
JIne30B.

JlaBaiiTe paccTaBUM Bce TOIIAJbHOCTH HayHHaA C
do (mIH po-auea) H 3axkaHuuBas cu (3ayeM HaMm yc-
JOXHATh AeN0, NOBTOPAS B KOHlle Jo), B mopsjike
yBeJHYEHHUS KOJHYEeCTBa [HE30B.

mon. 0o no pe M ¢a conb JAA CH
MoH. COAb N0 pe MH ¢ag conb A CH
TMOH. pe noj pe Mu daj conb a8 cH
mon. a4 a0y pe MU (dag conby asm cu
moH. Mu o4 pep MH ¢ag COabfy JAA cCH

MOH. CU noj pep mMu  dag coabg nag cu

Heo6s3aTenbHO caMOMYy BBICTPaMBaThb KPaCHBBIH
y30p, KOTOPbIH NOABAAETCS B 3TOM CXeMe No Mepe 1o-
CTeNeHHOro NpHOaBnenuss AHE30B. JTOT y30P MOXKHO
y iaeTb B HOTIIOM nucbMe. [10 eBOMy Kpaio IOTHOTO
CTalla CTABAT OfiHH, ABa, TPH HJIH GOJblile AUE30B UIIH
li¢ CTABAT HA OJHOr0 B 3aBHCHMOCTH OT TOHAJIbHOCTH.
Tak BW nonyvaere NOHSATHE O TOM, T/ie CTOHT Balue Jd0.
[lopsinok u pacnosoxeHue AHe30B He TOJAbKO NOKa3bl-
BAIOT, KaKHe HOTbl HARO OMEYaTh JHE30M, YTOOBI OC-
TaTbhCA B HY>KHOH TOHAJILHOCTH, HO ellle H pHCYIOT nipe-
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nectubiit yaop. (UTro6bl poAEeMOHCTPUPOBATh €r0 BaM,
M€ IPHILJIOCH Obl BOCIIONb30BaTbCA HOTHHIM CTaHOM.
M pa3iibIMH Criel{HalbHbBIMK CHMBOJIAMH, TaK YTO s1 Ha-
JeioChb 112 Ballle CHHCXOXXEHHE. )

Ho naBaiiTe BepHeMCs K TOHaJNbHOCTH ¢ha. Ecau
MBI TNonpo6yeM COCTaBHTb MaXXOpHYIO raMMy, HadH-
Has C HOTHI ¢ha ¥ COOJIONA2A M3BECTHHIK HaM Mops-
AOK MHTEPBAJOB — LEJABH, lieNbi, MOJOBAHHBIN,
ueablid, yesablit, HeANH, NOJOBHHHBH, — TO BOT YTO
Yy Hac NOAYyYHTCA:

¢a conp a5 nsa-aves xo pe Mu da

Y Hac ecTb ape HOTH A8 (To, YTO OAHA M3 HUX
oTMeyeHa AHe30M, He UMeeT 3HayeHHs1) ¥ HH OJHOM
cu. 3To He mo npaBuaaM. B ramMme o06s3aresbHO
ACJKHB! ObITH BCE HOTHI, B TOM yucJe cu. Jlnsa ato-
ro HaZlo Ha3BaTb Js-AHE3 €€ aJbTepPIlaTUBHbLIM HMe-
HEM — cH-6eMoab. UTax, moayuaeM:

¢a coap a1 cu-6eMosb o pe mu ¢a

JTO enqUHCTBEeHHas MaXXOpHas raMma, HauyMHalo-
masacs ¢ 6esoli HOTH, B KOTOpo# ecTb 6emonan. (B
ApYyrux raMMax 6eMoJIb CTaBHTb iieJb3s. Ecan no-
npofoBaTh BHPA3UTh HOTH yepe3 GeMoJM, TO OKa-
AETCSH, 9TO B KAKXOM C/Iydae He XBaTaeT Kaxol-an6o
HOTHI, KpOMe G0, KOTOopaa ob6xoanTcsa H Ge3 AHe3a,
u Ges Gemons.)

[IpaBxa AH, YTO TOHAABHOCTb (ha — €AMHCTBEH-
HasA, rAe Heo6XoAHMO HCHOAb30BaTh 6eMoab? OT-
HIOZbL HeT; eCTh ellle YepHhie KJaBHMH, C KOTOPHIX
TOXXE MOXHO HayaTb raMMy. Ecay Mbl nonpo6yem
3TO CAeJaTh, TO NNPH HCNOJAb30OBAHHN AHE30B Y HaC B
KaXAOM caydae onarbh 6yAer nponanaTh ofHa HOTA.
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MTak, HamumeM BCe raMMbl, KpOMe€ TOHAJbHOCTH
c0J1b-6eM0Jb, TONABKO C 6eMOJAMH.

3a o6pa3ell BO3bMEeM II0JHYI0 raMMy M3 YEPHBIX
it OeJIbIX HOT, TA€ YepHBle HOTbl Ha30BeM GEMOJISAMH:

no, pe-6eMoinb, pe, Mu-6eMoab, MU, ¢a, COJib-
OeMo0Jb, COMb, NA-6eMosb, As, cU-6eMoJb, CH, KO

B naHHO# cxeMeé TOHAaJAbHOCTb G0 MO-NMPEXHEMY
conepXxHuT Bce GeJible HOTH C 00 NO 00 BKJIOYHTE/Ib-
110 6e3 KakuX-1n60 6eMoneit. ToHaAbHOCTD ¢ha naeT
[laM FaMMy C OXHUM OeMoseM. /laBaiiTe e HanuueM
raMMBI HAaYHHAA C deTbipeX YepHBIX KJaBHI, OCTa-
LHB Ha BpeMs COJb-6EMOb:

pe-6eMoab MK-6eMOJIb (pa Coab-6eMoab AA-6eMo.Ib
cu-6eMosb Ko pe-6eMoap
mMH-6eMoab ¢da coap as-6eMoab cu-6eMosb Ko pe
MK-6eMoJIb
ns-6eMonb CH-6eMONb RO pe-6eMosb MUH-6€MODb da
COJib 1A-6eMoJIb
cH-6eMoJIb RO pe Mu-6eMoJb ¢ha Coab A CH-
6eMOoJIb

JTO raMMbl B TOHAJNbHOCTSX pe-6eMonb, Mu-Ge-
MOJb, NA-6eMoab ¥ cu-6eMoib. [lepeyncauM HoTH
HaYKHasg ¢ 00 ¥ 3aKaHYKBasA C¥ HJIH CH-6eMoJb, B NO-
psKe yBeJHYeHHs KoInyecTBa 6eMoJieit, a TakxKe BITH-
uieM B CXeMY TOHAJbHOCTH 00 ¥ ¢ha. TakuM o6pa3soM:

moH. 00 OO pe M ¢a coap JAA CH
moH. ¢pa no pe MA da coap JAA CH
moH. cu, RO pe MH, ¢a conp A CH,
moH. M, A0 pe MH, Ga cop aA, cy
mon. Mu N0 pe&hy¢ MM, ¢a coap aAA, CHl
moM. cu HO pe, MM, ¢a cCoab, AA, CH,
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! ciioBa ToT Xe NpeNecTHHN y30p — yXe He H3
Aue30B, a N3 O6eMoJje#d, KOTOpHH BHAEH B HOTHOM
NUCHME.

Ho oany TonaabiioCTh MB NOKa NpHAepXani, a
HMEHNO TOHAJILHOCTh COJib-6eM0JIb, KOTOpas mpea-
cTaBJisieT ocofyi0 TpyAHOCTh. Ecau HayaTh c cosb-
6eMoNb ¥ 3aNMHCaTh TPMHAALATHHOTHYIO OKTaBYy B €€
6eMOJIbHOM BapHaHTe, TO MH NOJYYHM CJAeAYION[yio
raMMy:

Cco/b-6eMOJIb N53-6eMOoJIb CH-6eMOJIb CH pe-6eMOJIb
MH-6eMosb (pa Coab-6eMob

Cpasy xe Gpocaercs B rjasa, YTO He XBaTaeT
HOTH Jo, M, 3HA4YHT, 3Ta raMMa HUKYJAa lie TOAHUTCA.
MoxHo nepenucarb ee B BapHaHTe (pa-anes U ¢ OA-
HHMH aHe3aMH. BOT 4TO BBIXOAMT:

¢a-aMe3 conb-AKe3 JsA-KHE3 CH KO-AHe3 pe-iAue3 ¢a
Ppa-aues

Tenepb ne xpataet HoThl Mu. [lo Bcei BHAMMOC-
TH, MbI He MOXeM HanucaTb MOJHYIO FaMMY HH B
AKe3loM, HH B 6emoabiiom BapHaurte. CMmoTrpure,
KaKkasi MHTepecHasa CUMMETPHs: y 1llac eCTb OAHA TO-
HaabHOCTb (TOHaZIBHOCTD 00), KOTOPYIO MOXHO Ha-
NMHCATb U B JAHE3HOM, ¥ B 6eMOJIbHOM BapHaHTe, a
3/1eCb Mbl BCTpeYyaeMCs C TOHaJbHOCTbIO, KOTOPYIO
11e1b351 3aMHCATh HH B OJHOM M3 3THX BapHaHTOB.

MuHYTKY, a eCAH 3anHUcaThb c¥ KakK J0-6eMOJb
WM ¢pa xak MU-AHeE3, BeAb PaHbINe 51 y>Xe FOBOPHJI
O TOM, 4TO NpaBHJaMH 370 pa3peluaercsi. B TakoM
CJiydae MO>KEM 3alHCaTb 3Ty TOHAaMbHOCTb C AHE3a-
MH U 6eMOJIAMH BOT TaK:
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cob-6eMoJIb
ns-6eMoab cu-6eMoiib pe-6eMobp ME-GeMob

¢a coan-6eMoab coab-6eMOb

¢a-ame3 conb-aHes JA-AHUE3 CR AO-AHE3 pe-RHe3
Mu-AHe3 pa-aAde3

A Tenepb pacCTaBMM MX B HOpPSAKE OT 00 K cu:

moH. COnv, A0, pe& MHp (a Ccoabp, JAL CH)

moH. ¢hay

Ao pey MUy ¢ag cosby g3 cH

B TOHaNbLHOCTH COJb-6€MOJIb FaMMa BMEET LIEeCTh
6eMoJsieil ¥ yKJaAbIBaeTCa B caMblil kouer; TabaAu1bl
6eMOJIbHBIX TOHAJIbHOCTeH, 3aBepmas y3op. A B Ka-
[eCTBE CBOEro aJIbTep 3r0 — TOHAJbHOCTH (da-aue3 —
OHa MMEET LIeCTb AHEe30B ¥ TOYHO BXOAUT B TaGuHLy

JINe3HB X TOllaJIbHOCTEH.

Urak, cocTaB¥M caenyomyio HeGe3nlHTEPECHYIO

TabauLy.
Tabauya 10
MY3bIKAJBHBIE TOHAJIBHOCTHU
ToHaAbBHOCTH Koantectso TonaabROCTD Koxmsecrso
AKE3IOB Gemoneit

Ho 0 Ho 0

Coab 1 Pa 1

Pe 2 Cu-6eMony 2

JIa 3 Hn-6emMonn 3

Mn 4 Jis-6eMonb 4

Cu S Pe-6emounb N

6 Conan-6eMonnp 6

Da-ane3

3zech MOXHO OTHICKAaTbh CKOJIBKO YIOTHO CHMMeT-
pPUYHBX Y30POB, €cAM BaM He JeHb. Celvuac s He
6yay HX NMOKa3biBaThb.
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[loiiMuTe, BCe 3TO 3BYYHMT AJIsI MEHA CJIOBHO MY-
3blKa, MpaBRa, €CJH A He NBITAIOCh K3BJieYb ee Co6-
cTBellHbIMH pyKaMH. PaszyMoM s 3TOo nonuMaio, Ho
MajablUbl I1€ CJAYWIAIOTCA pa3dyMa. Pa3yM yaosjerBo-
pellio CMOTPUT 12 KJAaBHATYpy NHAHHHO, 2 NaJblibl
ropopaT: «Hy?» EaHHCTBeHHOe, na 4YTO A crnocobeH
3a HaHulo, — NpoOpeHYaTb NOMYJAAPHYIO NECEHKY
OAHKM TaJIbLEM. '

...Ho B xakoli yroaHo TOHaJbHOCTH.

T'aapa 11
BCE PEKH TEKYT

Kak-To pas Mbl C OOHHM PefaKTOPOM PeNIHJIH
BCTPETUTBCA 3a 06eA0M, YTOON OGCYAUTD BHIXOA Moel
HOBOM KHHMIH, W Ha3HayuJ¥ BCTpeyy B pecTOpaHe B
12.15. HoaxeH cKa3aTh, YTO peAAKTOPOM OblJIa MOJIO-
Jasi AaMa, TaK KaK 3TO HMeeT OTHOllleHHe K MOeMY pac-
CKa3sy.

Eme nonxeH npusHaTbCcs, YTO A CTPAAAI0 OJHHM
HEAOCTATKOM, KOTOPMIH TaKxe MMeeT OTHOIIEHHE K
paccka3y. [Ipu Bceit Moeit HA€aIbHOCTH y MEHs €CThb
NpHUBHIYKA SIBJATHCA Ha BCTPEYH paHbIle BPEMEHH.
JTO 3HAYMT, YTO MHE YacTeHbKO MPHXOAUTCSA XKAATh.
Ho MeHsi 3To HNUyTb He 6eCIIOKOUT, TaK s1 yXKe HaB-
Ho npuBHIK. OJHAKO, KOrza NPHUXOAMT TOT, KOro s
xay (# o6bryHO ona3xbiBaeT), BUAKMO, YTO-TO B
Mo€e#i MCKpeHHeH U APYXeJIoOHOH HapyXHOCTR IMOBO-
PUT O TOM, YTO A MPOXAaJ ero OuThii Yac, H onos-
JABIUHH BHIHYKJAeH B3BOJHOBAaHHO oNpaBAbIBaThCA,
OT 4Yero A xoO6poaAyUIHO OTMaXHBaKOCh.

B TOT pa3, 0 KOTOpOM HAET peyb, A NpHIIEa B
pecropaH B 12.10, ¥ MeHA NpOBENH K CTOJAKKY. Y no-
MAHYTasi MoJjlogast AaMa nosieujach B 12.17 u o6py-
a2 Ha MeHsA JUBEHb OOBbACHEHHIA.
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EcrectBeHHo, s1 He Mor 3TOro aonyctuth. Bo-nep-
BbiX, OHA ONO3/1aJIa BCEro Ha JiBe MUHYTHI; BO-BTOPHIX,
s1 NPOXKAaJ BCEro JHIIb CEMb MEHYT, YTO HEJIb38 AaXKe
CP2BHHTDb C TE€M, K YeMYy f1 IPHBBIK; a B-TPETbHX, 3TO
Obljla MOJIOZAA XEeHIIHHA. .

[loaToMy A npu ee NOABJEHHH NOAHAJICA H CKa-
3a71 CBOMM OOBIYMHBIM rosiocoM (0T KoTOpOro MHOrJa
/ipe6e3)KaT OKOHHBIE CTEKJIa B AAJIbHEM KOHIIE 3aj1a):
«Jla yto BM, Aoporas! S nmpoBes 3xechr HECKOJbKO
lpeJlecTHBIX MHHYT, MEYTad O Bac M IpeABOCXHUIas
cyacThe Hamel ckopoit BcTpeum!s... Takue Bemu y
mHcaTesie OPHHATO rOBOPATh CBOKMM pPeAaKTOPaM.

YcamiuaB MO0 pedb, MpoxoauBmuit MEMO odu-
[(M2HT OCTAHOBHJICS, KaK T'POMOM NopaxeHHbik. OH
[IOBEpHYJICA KO MHe ¥ C Bo3pacTamouleil HeyBepeHHo-
CTbIO CMOTpEN Ha MOH JIYYHCTHE rojiyénle riasa u
BbiCTynalonue ciaapaickue ckyani. U HakoHell ripo-
TOBOPHJ C ABHBIM HTAJIbSTHCKMM AKIEHTOM:

— IIpoctuTe, cap, BB, CAy9aliHO, He HTaJIbsAHEI[?

Y10 2 Mor nozenars? Mor au a noxonebarb €ro
BEPY B FaJIAaHTHOCTb MTAJbAHCKHUX MyxuuH? U 2 oT-
BETHJI:

— Jla, BH TIIpaBBl, HO TOJIBKO C >KEHHO[MHAMH.

OduuManT yaaanacsa J0BOJbHBIMN.

Ho on 3acTraBEn MeHA 3aZyMaThcA O TOM, 4YTO s
BCETAA CTapaloch H3lerarn CTepeoTHNoB. JTO Kaca-
eTcss (MOCTYYAM Mo NAaCTMacce) M MOMX MHCATE/b-
CKHX TPYZAOB, NO3TOMY HHKTO HE MOXET Y€TKO Olipe-
JleJTATH MOI0 <CHelain3alnios.

s, HanpuMep, HHTEPECYIOCH reorpagueii He MEHb-
lie, YeM NPOYMMH HayKaMH, ¥ eCJIM MHe XO4eTcA Ha-
[MHCaTh 3CCe NO reorpapuH, To A 6epy U nuuIy.

HenocpeacrBeHHO MOl MHTepec Bhi3BaJj HOBHIKH
atjac, onyOJUKOBaHHM H3gaTeabCcTBOM «Oauccei
bykcs: 6oabmoili, kpacuBMi, HAGHTHIN BCEBO3MOX-
HBIMK cBeflecHHAMHA. C OrpoMHBIM YZAOBOJbCTBHEM
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JIUCTas ero CTpaHMIibl, 1 HATKHYJICA Ha CIIHCOK PeEK.
1 TyT xe noiman ce6s Ha Mbicad (kKak GbiBaso H
paiibllie), YTO y caMoif AJuMHHOM ceBepoaMepHKaH-
CKOW peKkM 1leT lia3Baliysl.

Peka, 0 KOTOpO# HaeT peyb, Oblj1a «OTKpbITa® MC-
NaHCKHMM HcclleqoBareieM JpHango ae Coro B 1541 ro-
Ay. 51 cTaBMO CJIOBO <OTKPbITa» B KaBbIYKH, TTIOTOMY
yro 6e3 KaBbiYeK MO€ 3aMeYaHHe OTAABAJIO OBl pacH3-
MoM. [le CoTo yBHaea peky nepBHIM M3 eBpolneiles,
HO aMepHKaHCKHe I1J1eMeHA OTKPHIJIM €€ 32 MHOTO Thi-
cAvesleTHH! 1o Toro. JT0 Bpoje Cnopa O TOM, KTO 1ia
caMoM gene oTkpuia AMepuky: Xpucrogop Koaymo,
Jlelip JpuKCoH RAN cBATOM BpeHaan, KorAa HacTos-
UM e€e NepBOOTKpHBaTeNAeM Obl1 KaKoii-TO HEU3BeCT-
HBI# CHOMPAK.

WUnnpeiinpi, o6urasiine Ha 6eperax pekn B TOM Me-
cTe, rae ao Hee ao6paiuca ae Coro, ¢ AOCTOHHOM BOC-
XHIEHUR NPSAMOTON Ha3biBalH ee <« bonbuioii Pexoiis,
KOHEYHO, Ha CBOeM s3blIKe; 3T0 3By4ayo «Mucu Ce-
nes. [[/1a aMepHKaniieB H OCTaJIbIIOr0 MHpa HiJielicKkoe
Ha3BaHHe [IPEBPATHIOCh B MHACCHCHIIH.

Cunrtajoch, YTo peka MHCCHCHIIM BBITEKAET H3
o3epa MTacka Ha cepepe MuiiliecoThi, TeueT B 10XK-
HOM HalpaBJieHHH H BnajgaeT B MexcukalCkHi 3a-
JHWB, HMes o6y aauHy 2350 Muap. B 1783 roay
3anaaHasn rpanutia Coeaunennsix lTaToBR npoxofu-
Na BAOJb PEKH MOYTH Ha BCeM ee MpoTsxenuu (moc-
neanne 100 MuAbL A0 YCThA emie ABAALATD JeT OCTa-
BaJIKCh CHayajla B pyKaX NepBbIX HCMAHCKHX [MO-
ceJeHnes, noToM ¢ppaimysckux). ITosTomy 1aspaiine
A3HIIOr0 OTPEe3Ka PeKH TaK KPEemKo 3acejio B cou3lia-
HHM aMepHKamieB, YTO Temepb U iie BHIGbELUbD.

Bcero B HeckoJIbKHX MHASX Ha ceBep OT ropo/a
Cenr-Jlyuc B MuCCUCRIIM BniakaeT Apyras peka. Tam
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MuccucHny Ha NPOTAXEHHH 3-MKJIbHOTO OTpe3Ka Te-
YeT C ceBepa Ha IOr, NOYTH He Aejas H3rnbos, a ApPY-
ras peKa BIaZiaeT B Hee C 3aNajia MOYTH 104 NPAMBIM
yrJioM. Bropas peka noay4yusa Ha3BaHue MHUCCYpH o
11a3BaHUI0 HHAeHCKOro IJeMeHl, HacensaBero ee 6e-
pera.

[Icuxonornyecky Jerye BCEro NpeacTaBUTh cele,
YTO peKa, TeKyilas NpsIMo, sIBJIsieTcs I'JIaBHOM M B Hee
oA NpsAMbIM YTJIOM BIaZaeT NPHTOK, a2 He Hao6OPOT.
BrnosHe ecTecTBEHHO NMOCYHATATh, YTO Muccypu Briaga-
eT B Muccucunu. Tem 6ojee, yTo MHccHCHIIN — 3TO
O4YeHb, OY€Hb JJIHHHAS peKa, HCCAeOBaHHasA OT HCTO-
Ka JO yCTbsl, TOFAQa Kak MucCypH Teksa MOTHXOHbKY
OTKYZAA-TO M3 3aNafHblX NyCTomeH, ee aanHa Obiaa
lIeH3BECTHA H MOTJIa 0Ka3aTbCS BCEro JINIb HECKOJIb-
KO COT MHJIb.

B 1803 roay Coeaunneniibie llITaThi BBIKYniuAn y
¢ppannysos Jlyusuany (XoTb Te H 1ie UMeNH MpaBa
npoAaBaTh, HO TeNepb yXe CAHIUKoM nosaino). Ilo-
CKOJIbKY TeOpeTHIecKH TeppuTopust Jlynsnausl coaep-
’aJjia BCIO BoAoCOOPHYIO nJIOmMaAb 3anaaHbiX HPHTO-
k0B Muccncuny, HyxHO 6bLJIO onpefenuTb, TAe OlH
6epyT cBO€ 11a4aJIo.

B xoae skcneauniiny, AJHBLIEHCS C 1804 -ro no
1806 ron, Mepuyarep Jiblonc n Yunbam Kinapk usy-
yuan MHcCypH /10 caMbIX ee HCTOKOB, KOTOPble YXO-
JILJIH B MECTHOCTD, Tellephb OTIIOCAUIYIOCSA K I0F0-3a-
naaHoit Monraite. Kak okasasocs, pexa Muccypi,
eC/lM H3MEPATb N0 CaMOMY JIHHHOMY ee IPHTOKY,
uMeeT 2466 MuIb B AJHIY, YTO 11ECKOJBKO TpeBbI-
LU2eT NpOTAXKEHIIOCTh MuccHcunm.

Ho BepHeMcs k camsiHuio Muccucunu ¥ Muccypn
1ia cepepe ot Cent-Jlynca. Koraa cauBawrcsa Ase pe-
KM, KaKyIO CJleXyeT CYHTATh I'JIABHOH, a KaKylO IPHUTO-
koM? Paccyxaas JJOrH4eCKH, Ta pexa, KoTopas AJHH-
lice, SABJsETCs T/1aBiiO#, a Ta, YTO KOpoye, MPHTOKOM.



B rakoM caydvae y Cent-Jlynca Mbl HMeeM, Bo-niep-
BbiX, Muccypn pjauHoi 2466 MuJb ¥, BO-BTODBIX,
orpe3ok Muccucunu sbimie Cent-Jlynca (Bepxnss
Muccucunyu), KOTOpbiii HMeeT B AJHHY BCero JIMIIb
1050 muab. SAciio, yto rIaBHoOi peKo# aBasercs Miuc-
cypH, a Bepxiissis Muccucuny B Hee Bnajaer.

[IpeacraBbTe cefe Kanjaio BOAB, CTEKAWILYIO MO
CeBepIIOMY CKJIOHY FOpHOro xpefTa, 10 KOTOpOMY Npo-
XOAHT rpaHulia Mexay InrtaTaM¥ Moiitana H Ailaxo.
OHa BJIMBaeTCsi B peuyllKy, K3BeCTHYIO KaK Pezn-Pok-
KpHK, koTOpasd B KOHIIE€ KOIILIOB NpeBpalliaeTcst B
Miuccypu. Muccypu Hecer CBOH Boxbl yepe3 MoHTa-
Hy #H 06e [[akoThl, BAOAD rpanuin Mexay He6packoik
¥ AlloBo¥, nanbme B WITAT MHUCCYPH, COEAUHAETCA C
PEKOH, KOTOPYIO MH 3HaeM Kak Muccucun, y CeHr-
Jlyuca, Teuer Ha lor MUMo MeM¢uca, Bukcbypra u
Hosoro Opneana n BrasiaeT B MexCUKaHCKHMH 3a/1MB.

Ha cBoeM myTH A0 Mops, HauYHHaA oT rop MoHTatsl,
Kansd Boabl npeofonenpaer 3760 MnIb BMeCTe C henpe-
DbIBHBIM TEYeHHEM OAHOMN pEeKH, H KaK ke Ha3blBaeTcs
3Ta HUTie He npephiBalowasca peka? [la Hnkak! Yactp
ee Ha3biBaeTcsl MuccypH, apyras yactb MuccHcnunu, Ho
y LieJoii pekH Ha3Badus HeT. B ayyiuieM ciayyae ocra-
eTcs TOJIbKO Ha3mBaTh ee Muccypu-Muccucuiu, xors
3TO 3BYYMT I'POMO3JAKO H HEHATYy paJbHO.

Miuccypu-MuccHCHIIH, XOTs1 1 3aHUMAaEeT MeCTO ca-
Moii anuiion pexd B CebepHOlt AMepHKe M aaxe Mo-
naJjia B 3HaMEHUTYIO [TIeCHIO, He ABJIsieTcsl CaMol AJivH-
HO# pekoit B MUpe. ECTb ABe pekH eme A/MHHEE,

JlaBaiite, KCTaTH, yX COCTaBHM Tabiuny 11, rae
nepeyucJUM BCE BeJIHKHE PeKH MHPa, B3B B KayecTBe
KPHTEPHS BeJIWYNS AJUHY CBHIIIE ThICAYM MHJb, XOTb
OH ¥ COBepINeHHO MCKYCCTBeHHHI. KoHeyHO, B HeKO-
TOPHIX CAy9adX XMUHY MOXXHO BBIYMCJAHTD JHMb [IpH-
OJIM3MTEIBHO, HO TEM He MeHee,
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Tabauya 11

BEJIMKUE PEKH

Hassanne JAmna
pexu - Koutnuent | Mecro BnafeHnA |(g mupax)

Hun Adpnka Cpeansemuoe mMope| 4160

AMa30HKa IOx. AMepuka | ATAaRTHIECKHHR 3900
OKeaH

Muccypn- C. Amepnka MexcnraHcKkRit 3760

Muccncnnn 3aJIMB

Annan A3nsn Bocrouno- 3370
Kurailickoe Mope

Xyanxa A3nsn Kentoe Mope 2870

Konro Adpuxa ATnanTHdecknil 2720
oKeaH

AMyp A3ns Tarapckn#t nmpoms| 2700

Jlena A3ns Mope Jlanresrix 2660

Maxensr-IInc | C. AMepuka Mope Bodopra 2640

Mexonr A3nsa IOxno-Kurait- 2600
CKOe Mope

Hurep Adpnka Isuneitckuit 3anup| 2600

Ilapana IOx. Amepnka | Puo-ae-aa-Ilnara 2580

O6»b Aans O6ckas ry6a 2500

Eunceit Asns Kapckoe mope 2410

Myppeii ABCTpanus O3epo AnexcaHna- 2310
pHHa

Boara Espona Kacmwuitcrkoe Mope 2290

Mapgeiipa IOx. AMepHxa | AMa3OHKa 2100

Oxou C. Amepuxa Bepnuroso Mope 2000

Iypyc IOx. AMepuka | AMa30oHKa 1950

Casroro C. Amepuxa | 3anws Cematoro 1900

JlaBperTNR Jlanpenrnsn

Prno-I'panae |C. AMepuka | Mexcrxanckuii 1890
3a/AHB

Hptom A3ns O6p 1840

Coipaapnbs A3ns Apanrckoe Mope 1810

bBpaxmanyrpa | Aans Benramvcxnit samms| 1800

Nun Asus Apaswiickoe Mope 1800

Can-@pan- |{IOx. AMepnka [ ATaaHTHHeCKRH 1800

IIHCKO OKeaH

lynait Empona Yeproe Mope 1750
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ITpodorxenue mabauye 11

Hassanue Aanna
PCKH KonTunenT Mecro Bnanenns | (5 sunax)
XKanypa IOx. AMcpHKa | AMa3oHKa 1750
JAapanur ABcTpanus Myppeit 1725
Esdpat A3ns Ilepcuackuit 3aans 1710
TokanthHc | Ox. AMepuKa | AMa3oHKa 1670
3ambesn Adpnka Huamficxnlt oxean 1630
CackaueBan- | C. Amepnka |I'ynsoHos 3anus 1600
Heascon
Opunoxo IOx. Amepuxa | AThantuveckuit 1600
OKeaH
Canyun A3us 3anus Mapra6an 1600
Ypan Aans-Eppona | Kacrmfickoe mope 1570
Amyaapba A3na Apanbckoe mope 1550
Tanr Asmn BeHranncxuit 3aaus| 1530
Ilaparsa#t JOx. Anepuka | [Tapana 1530
Apkanaac C. Axepaxa | Mnccypu-Mucch- 1450
CHNH
Konopano C. Ameprka | Kaandopauficknit 1450
3a/HB
HOnenp Espona Yeproe mope 1420
Puo-Herpo | IOx. Amepnka | AMa3oHka 1400
Cuiaau A3ua I0xHo-KuTaftckoe 1380
Mope
AHxrapa A3nsn Ennceit 1300
Snnmrenn- | C. AMepHka Msuccypn-Mucen- 1300
Oraito CHOH
Hpasaan A3un AHpaMaHcKkoe Mope 1300
Opanxesas | Adpuka ATNAHTHYECKHI 1300
OKeaH
[Iuaxomako | FOx. Amepnka | [Taparsaft 1300
Konam6us C. Ameprka | Tuxnit okean 1210
Hon Espona A30BCKOE MOpe 1210
CyHrapu A3nsa Amyp 1170
Turp Aans Ilepcuackuit 3annB 1160
Bepxnns C. Amcpraka | MHccypu-MHuccH- 1050
Muccucunn CHITH
Cueitk C. Amcpuka Koaambus 1040
Pea-Pusep | C. AmcpHkxa MHuccypu-Mucen- 1020
CHITH
Yepunnan C. Amepuxa |Iyasonop 3aaus 1000
Ypyrsait IOx. Amepuka | Pmo-ne-na-Iinara 1000




Utak, nepea namMu 58 Beanyakmmnx pexk 3eMmJi,
KOTOpble PACHPeneNAIoTCs MEXAY KOINTHHEHNTaMM, KakK
lokasbisaet Tabanua 12.

Tabauya 12
BEJIMKHE PEKHN IIO YACTAM CBETA

A3us 21
CenepHas AMepHKa 14
IOxuas Amepuka 12
Adpuxa S
EBpona S
ABCTpanus - 2

Bcero moaydaerca 359 pek, nNoToMy 4TO NO peke
Ypas npoxoaMT HCKycCTBeHHas rpaHuua Mexay Es-
polloit ¥ A3peil, No3ToMy OHa oTHecena K o6eHM ya-
CTAM CB€Ta.

MokHO cka3aTh, YTO CPeAH BEJUKHX peK ecTb ye-
Thipe <«CBepXpeKH» AJIHHON 6osblle 3 THICIY MHJIb.
(111 pacnipeaeJielibl AOBOJIbIIO paBHOMePIIO: N0 OgHOM
11a MaTepuk. Adpuka ropautca HunouM, I0xHas Ame-
pHka — Amasonkoit, CeBephass AMepHka — Muccy-
pli-Muccncunu, Asusa — Suuassi.

Oanako 310 uamo3ns. Cyasa no BceM KpUTEpHsM,
KpoMe RJHHBI, HAa CBeTe eCTb TOJbKO OAlla «CBEpPX-
pckas». IloacynraeM, K nphMepy, NJOUIaAb 3eMHOMH
HOBCPXHOCTH, OpollaeMyl0 peKOid H ee NPHTOKaAMHU.
s[11113bl NOKPBHIBAET HEMHOIUM MeHee MHJUINOHA KBaj-
PATIIBIX MAADb, @ Hua u Muccypu-Muccucunu — He-
MHOruM 6onee MuIMoHa. Hu ofHa U3 HMX He CTO-
HT 114 nepsoM MecTe. Hu o41ia U3 HHUX Iie CTOUT Jaxe
lid TpETbeM.

Cyas oo naomaad OacceitHa peku, Kowro, crto-
sitilad B Hamel TaGJHlie BCEro JIMUIb Ha MIEeCTOM Me-
¢TC ¥ UMelomas B AJAHMHY HaMHOTO MeHblle 3 THCAY
MItJIb, AaJeKo olnepeXxaeT pacTsHyBUWHHCA Ha MOJ-
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A¢ppukn Hua. Bogoc6opras nuaomaab Konro co-
ctapjisier 6oJiee 1 600 000 kBaapaTHHX MHUJb.

Ilpu atoM Kouro crour aumb ita BropoM MecTe. Ee
JIerko oCTaBjsieT 3a cobom BesuKass AMa3oHKa, KOTO-
pas co BceMU CBOUMM NMPUTOKaMHU UMeeT 6accelin njo-
waasio noutd B 2 700 000 kBaagpaTHHX MHJIb. Pa3Hu-
11a CTAHOBHTCS ellle 3aMeTHee, eC/Id CpaBHUTb 6acceifn
peku ¢ oflieil nJIoLIafAbIO MaTepuka. Y I0)XHOaMepH-
KaHCKOH peky noreHLMaabias Bogoc6opHas nJomanb
ropasfio Melbllle, YeM y a3HaTCKOil, MPOCTO MOTOMY,
yto [OxHan AMepuka MeHbie A3uu. Ecnu npou3ssec-
TH TaKde pacyerbl, TO pe3yJbTaTh, NpeAcTaB/elHbie
B Tabuue 13, BRIrNMAAAT CleAYIOUINM 00pa3oM.

Tabauua 13
BACCEWMHBI PEK
Hona 6accefina pekh

Pexa Konrnnent B NJoN[aAR KOHTHHCHTZ
AH13b A3ns 0,05
Hnn Adprka 0,09
Mnuccypn- Cepepran 0,13
Mnuccucunu | AMeprka
Konro Adprka 0,14
AMa3oHKa IOxnana AMepuka 0,4

Mo nannomMy napaMerpy AMa3oHka BHe BcsiKoif
KOHKYPeBILIHH.

K TOMYy Xe BHIBOAY MOXHO OpHATH, €C/I4 NOACYH-
TaTb 00bEM BOAH, NepeHocHMoi pekamu. Huur, xakum
6N AJMHHBIM ¥ AOJIHOBOAHKIM OH HHM OblJ, TEYeT MO
IycThifie Ha MPOTAXKERHU THICAYH MHJAb, B OoJiblIas
4acTb BJIArH M3 Hero ucnapsiercsa. IloaTtoMy Ao okeaHa
OH JOHOCHT OTHOCHTEJIbHO HeGonbImoi 06beM BOADI.
MuccypH-MHCCHCHIIH U ee NPHTOKH eXXeCeKYHAHO Bh~
JNABAOT B okeaH 673 Toics4 Ky6uyecknx ¢pyTOB BOABI.
SIru3nt nMeer 6osee Bbicoknit nokasareap — 770 TH-
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¢4y, KOHro ynuia epnie Aanbiie — oHa cOpachiBaeT B
okeaH 1 200 000 ky6uyeckux ¢pyToB B cekyHay. On-
naxo Konro ctont na Bropom Mecre. K coxaneHuio, B
c3oeit 6H6MOTeKe 1 He CMOT HaKTH TOYHBIX AAHHBIX
110 AMasoHKe, HO, MOMHHTCS, A TAe-TO YUTaJ, YTO ee
30A0COPOC B ceMb pa3 GoJbllle, yeM y BTOpoH M3 ca-
MDbIX MOJHOBOAHBIX PEK MUPA, YTO COCTABJSET OKOJIO
8 000 000 xy6uyeckux pyTOB B CeKyBIY.

[locMoTpuM, HeJib3st U cAe/IaTb YTO-HHOYADb AAs
AMa30HKH ¥ B OTHOIIEHHH AJHHK.

Besaukne pexu, eCJH BN B3rjasHere Ha TabaHuy,
JleNATCA Ha JBe rpynnn. Bo-nepBuIX, 3TO I1IaBHbIE
pPeKH, BIajaiolde B OKeaHbl, 3aJUBbl, OYXTHl HJIH
siyTpeHHHe Mops. Bropas rpynna — NPHTOKH, Bna-
naloliHe B 6ojiee KpynHbie pekH. EcTb ceMHaguarb
I PUTOKOB, KOTOPble CaMH ABJAAIOTCA BeJIHKUMH PeKa-
mu. [lapalite BoiOepeM HX M3 o0ulero CIHACKa H Co-
OcpeM B TaGaHIle 14.

Tabauya 14
NNOJTHOBOAHBIE IITPUTOKH

IIprrox Peka
Mangeiipa AMa30HKa
Hypyc AMasonka
Uptoi Q6
Kanypa AMasonka
Aapaasr Myppeit
ToxaHTHHC AMa3zonka
Fanr bpaxmanyTtpa
[laparsak [Tapana
ApkaHn3ac Miuccypu-MuaccHcunu
Puo-Herpo AMa30HKa
AHrapa Enuceit
damurenn-Oraifto Muccypu-Muccucumm
[Tuaxomao Maparsait
CyHrapu AMyp
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ITpodoaxenue mabruyw 14

IIpmTOK Pexa
Bepxnusas Muccucunn Muccypu-Muccucunn
Chelik Konam6us
Pen-Pusep Miccypu-MuccHcHIH

Kak BrauTe, y AMa3sOHKH NMATb NPHTOKOB, KOTO-
pble CaMH SBJSIOTCA BeJUKUMH pekamMH. Mexay
NpOYKUM, H3 MIeCTH CaMbiX AJIMHHBIX NPUTOKOB MHpa.
yeThIpe BnazaroT B AMa3oHKy. B ToM uucae U cambriit
ANHHHBINE NpUTOK — Majeiipa, efHHCTBEHHAasA peKa
B MHpe, KOTOpass MMeeT B AJHHY O6oJiee 2 TbicAY
MHJIb M NIPH 3TOM Bnajaer B APYryio peKy.

Hu oana apyras BesqMKkasi peka He MOXET C HewO
cpaBuuTbcA. B Muccypu-Muccneuny BnagamoT yersi-
pe BeJMKUX pEeKH, HO Ol H3 HH)XHEH yacTd cnHc-
Ka, rjle OKa3ajqnuchb He caMble JUIHIIHbIE PEKH, Toraa
KaK NpUTOKH AMa30HKH U3 BepXiieil YacTH CIHCKa.
Y TMapanbl ABa TakuUX IIPUTOKa, M ouH O6pa3yioT
yHuHKanbloe coyeranue. ITunkoMaito snagaet B Ila-
parBaii, KOTOpbIli, B CiOI0 oyepenab, Bnajgaer B [la-
paHy, U BCe TPH SIBJAIOTCA BeJMKUMH pekaMH. Hu-
rae Ha 3eMJie HeT Hu4yero noxoxero. Kaxnxas u3
llecTH APYrux Benaukux pek — O6b, Myppeii, bpax-
manytpa, Enuceit, AMyp u KonaMbus — umeer no
OAHOMY MPUTOKY Cpe/i¥ BEeTHKHX peK.

Tenepb cJ0XUM BCe 3TH Auiibi. [laBaiite npuba-
BUM K JUTHHE KKAO0H peKH AJNHILy KaXXA0ro €€ NpHTo-
Ka U3 BeJIMKHX peK U Ha30BeM CYMMY BeJIMKOH peyHoil
cHcTeMOi. OKa3bIBaeTCsA, €CTb BOCEMb TaKMX BEJHKHX
pe4HbIX cHCTeM anuHoi 6ojee 3 Thicsidy MUJIb K eCTb
[Be BeJIMKHX PeKH, Y KOTOPbIX HET IPHTOKOB Cpeau
BEJIHKMX PeK, HO OHH caMH UMeT anuny 6oJiee 3 Tbi-
csay Muab. [IpousBeaeMm aty apudpmeTHiecKylo onepa-
LMIO ¥ cBeleM pe3yJibTaTbl B TaGiaule 15.
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Tabruya 15
BEJINMKUE PEUYHBIE CUCTEMBI

Bemuxaa peunas cmcrema O6man a/mna (B MuAAX)
AMa30HKa t2 770
MHuccypHi-MuccHCHITH 8580
[Tapana 5310
O6b 4340
Hun 4160
Myppei 4035
AMyp 3870
Eunceit 3710
Anussl 3370
BpaxmanyTtpa 3350

M3 3THX AecsaTH CHUCTEM MATb HAXOAATCA B A3HH,
Ase B IOxHoit AMepuke u o oaHok B CeBepHOit AMe-
puke, A¢pprke U Ascrpanu. JliobonbiTHo, YTO TPH
Kpyniellide cCUCTeMbl HAXOAATCSA B 3aNaHOM MOJIY-
LIAPHH.

Ho kak Bbl BUAWTe cCaMH, pedHas cucTeMa AMa3oH-
KU ropasfio nporsikexiee jJio6oH Apyroii; TakuM obpa-
30M, YHHKAJILHOCTD 3TOH pekH AoKasaHa no TpeM la-
pameTpaM: AJiuie, 06beMy BOoAOCOPOCA H NMJAOLIANH
Gaccelina.

AMa3olKa — BeaMyalmas pexka B MHpe; HM OAHA
Jpyras ¢ Heil He cpaBHHTCs. He 6yaer raynocreio
(Ka3aTh, YTO BCe PeKM MHpa [ejsiTcs Ha ABe rpyn-
1ibi. B mepBo#t — Amasoiika. Bo BTopoit — Bce oc-
TaJIbHbie peKH.

Tenepo nepeiieM k cneayiomiemy nyskry. Iloay-
MaeM 0 cyable BEAHKHX peK, O TOM, Ky/la OHH Bra-
JRUOT.

B Ta6auue, rae nepeyHc/icHh BeJIHKHE DEeKH HO
JUINaM, s1 YKasbiBaJi KOHKpeTHOe MECTO BIafAcHHA:
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Mope, 3aJHB U ToMYy noaobHoe. OAHAKO MOXHO cle-
Jatbe 6oJiee mupokoe o6obuende. Kaxaasa peka,
AOCTUraion(as OTKPHITOro MOpPS HENOCPeACTBEHHO
WIH Yepe3 60Jiee KPYLHYIO PEKY, NMPUTOKOM KOTOpO#
oHa SBJIsieTCS, OKaHYUBaeT CBOil NyTh B OJHOM H3
TPpex OCHOBHBIX OKeaHOB. A MMeHHO B THXxoM oKea-
nHe, ArJIanTH4eCcKoM okeaHe (Bkmouaa CeBepHbii
JlenoBuThiii okean) uau MuauiickoM okeane.

Ecau nmocMotpeTb Ha nesio ¢ 3To#l CTOpPOHH, TO
BBIACIIMTCS, YTO NATb CaMblX MPOTSHKEHHBIX PeYHBIX
CHCTeM BNaaaloT B ATJaHTUYecKHit okean. (Camas
ANMHHAsA M3 TeX, YTO He BMaAalOT, 3TO CHCTeMa
Mioppe#i-lapauur B ABctpanun. OHa XOTS H JUJITHH-
Has, HO He OCOOGeHII0 MOJIHOBOAHasA, H He 6yaeM O
Heli TOBOPHTD.)

Hrak, 6ynem aelicTBoBaTh CHCTEMaTHYECKH M Bep-
HeMCSA K COHCKY BEJMKHX peK, YTOOH OOACYNTATD,
CKOJIbKO M3 HMX BOAAaeT B KaXXAMM okeaH, a oOLLyi0
IIHHY peK npeiactaBdM B Tabjulle 16.

Tabauya 16

BEJIMKHME PEKM 10O OKEAHAM

Oxkean KosmmuecTBo pek Obmiad Zrnna
(B MHAAX)
ATnaHTHYeCKHH 34 66 060
Tuxuii 10 19 790
N eaucxui 10 16 5835

CoseplileHHO O4€BH/IHO, YTO B AT/IaHTHYEeCKHH oKe-
au BJMBaeTCs GoJibilie BCcero peyHoi poabl. B AtjiaH-
THYEeCKHH oKeaH BNafaeT He TONbKO 60Jbllie BEJIHKHUX
peK, 4eM B [IBa APYTHX OKeaHa, BMECTe B3fAIThie, HO ellle
U ABe caMbIX 6OAbMIHX pekd — AMa3soHka ¥ Konro.

KcratH, o6paTuTe BHUMaHHe, YTO BEAHKHX pekK,
BOaJaloIMKUX B OKeaHM, 54, a BCEro BeJIHKHX peK 58.
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3/1ech HeT HUKaKON OMIMOKU MM 3arafk; pacxox-
/lelive o6 bACHAETC OYeHb npocTo. EcTh yeThipe Be-
JINKMX peKH, KOTOPHIM TaK H He yZaeTcsi AOCTHTHYTh
okcaHa. OHH npuBefileHbl B Tabauue 17.

Tabauya 17

BEJIUKWUE PEKH, HE BIIAZAIOIIIHE B OKEAH

Peka MecTto BnageHus
Boara Kacnniickoe mope
Coipaapsbs Apanbckoe Mope
Ypan Kacnui#ickoe mMope
AMynapbs Apanbckoe Mope

Kacnulickoe # Apanbckoe MOpPS SBAAIOTCA BHYT-
PEeHHHMH MOPSAMH, B KaXXJA0€ H3 HHX BMajaet Mo ABe
BEJIUKHX peKH; 9TO eIHHCTBEHIIble BHYTPEHHHE BOAO-
cMbl, KOTOpBe UMeIOT TaKylo ocobedHocTb. Crrienoba-
TeabHo, BoJara oT/im4aerca He TOAbKO TeM, YTO 3TO ca-
Mas AJTMHHas peka B EBpone, Ho ¥ TeM, 4YTO 3TO caMas
/IMHHAA peKa B MUpe, KOTopas He Bra/aeT B OKeaH.

BurIxoauT, YTO TPHU C NOJOBHHOM M3 3TUX YeTbipex
pek nportexaior no treppuropuu Coberckoro Coio3a.
[lo HcTrokaM AMyAapbH NPOXOAHT YacTb IpaHHULB
Mexay CCCP u AgraHdcraHoM.

JIoBOJIbHO JIIOOOMBITHO, YTO Ha BEJMKUX peKaX CTO-
HT ne Tak MHOro 6osiblinx ropoaoB. I'opoaa o6BIYHO
TECHATCA Ha 03epHBIX MJIH okeaHCKHX Oeperax. Ecin
GOJIbIIOH ropoA CTOUT Ha peKe, TO, KaK NPaBHJIO, 3TO
coBceM HeOosbmas peka. JIOHAOH nocTpoeH na Tem3e
(anuua 209 muab), Mapux Ha Cene (480 muap), a
MockBa Ha peke Mockse (315 muab).

BoapMeM aMepHKaHCKYIO pevyHyl0 cucreMy Miuc-
cypu-MuccHcund. Ha ee Geperax He Halxercs nu
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OAHOr0 aMEepHKAaHCKOro ropoJa-MuAJHoHepa. Y Hac
NATh rOPpoOB ¢ HacesieHHeM 6oJiee MHJUINOHA YeJio-
BEK, U3 HHX OAHH CTOHT Ha Oepery ATJAHTHYECKOTO
OKeaHa, OAHH Ha 6epery THXoro oxeaHa, offMH Ha
o3epe Mnyurai M eimte oauH Ha o3epe Cenr-Knsp.
I1aretii cTOMT Ha peke, HO He Ha BeaMKON peke.

Kpynne#muil ropox Ha BceM nporsixkednd Muc-
cypu-MuccHcHnH — 370 Cenr-Jlync, H B HeM XHBeT
Bcero 750 THCAY XuTeseH.

Yraaai#ire, Kakoli ropoa H3 TeX, 4TO pacnojoxe-
HN Ha BeJHKOH peke B rayOHHe CTpPaHM, CaMbIi
Kpynumii B Mupe? (3akpoiire riasa ¥ noagymalite.)
A Tenepb mposepbTte ce6s MO OTBETY.

Omeem: Kanp, Eruner. On pacnonoxen Ha Hure,
H eTo Haceaenue cocranasier 3 518 000 yenosex’.

I'aasa 12
ABJOKY HETJAE YNIACTH

BpeMs oT BpeMeHn, MeXay AEJOM 5 BHICTYNAIO C
JIEKIHSIMH H MO UX OKOHYaHWH OObIYHO OTBEYalo Ha
BOMPOCHI. JDTO caMasi 3a6aBHast YacTb HJAM camas
MyuyuTesbHasi, CMOTPS Kak nonaer.

YacTtenbko Kakoii-uuéyab YMHMK 3aropaercs xena-
HHeM OOCAJHTb OpaTopa B JyXY, HO €CJiH OpaTop B
yAape, TO ero HAXORUHBbIH H OCTPOYMHBIH OTBET MO-
)KeT MOCTaBHTh YMHHKa Ha Mecto. Harpazoit emy cay-
XHUT B3pHIB CMeXa, KOTOpbiit MiJiee J1I060r0 romopapa.

XoteJsioch 6bl MHe cKa3aTb, YTO y MeHs Bcerja
eCTb HaroToBe cHorciudbaresbHas penmka, 1o, yBbl,
3TO 1€ TaK.

! TIpusenenn AanHme Ha 1966 roa. ([Tpumeu. nep.)
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Onaunako nmopo# MHe yAaeTcs ¢ 4eCTbiO BbIATH U3
HOJIOXKelHs, Kak, IfanpHMep, BO BpeMs OAHOTO BbiC-
TYIJIeHHsI, KOTOpOe IHKOrAa He M3IJIAAHUTCA Y MeHs
13 naMaTd. B KoHlle ero A, kak oOBIYHO, NMOCMOTPeJ
Ha yachl M CKa3sal:

— bBoloch, y Hac 0CTaJoCh BpeMelld TOJIBKO Ha
0/1MH BONpOC.

Tyr ke Ha HOrH BCKOYHJ MOJOJAOK YesOBek M3
3PHTEJIBHOrO 3aj1a 4 CPOCHUJL:

— HMokrop A3uMoB, He MOrJd 6Kl BB B OCTaBllle-
ecsl BpeMs B IBYX CJIOBaX paccka3aTb, KaKuM, mno-
BameMy, 6yaer mup B Gyaymem?

HuuyTb HEe Means, s OTBETHN.

— DbBuTkoM HabuThiit! — 4 collles ¢ 3cTpaaAbl NOA
rpoM cMexa u angoaucmenros. (Focnoaw, ecad 6 3to
CJAYYanoch Kax/ablit pas.)

Onnako 6MTKOM HaGUTHIM MMp CTAHOBUTCA yiKe
ceiiyac, H 8 X04y NpoJAEeMOHCTPUPOBATD BaM AaHHbIil
$aKT He caMbIM OOBIYHBIM CNIOCOOOM.

B3aTb, k npHMepy, MeHS: S XHBY Ha OKpauHe
Boctona, H HEKTO He Ha30BeT BOCTOH MaJleHbKHM
FOPOAOM. JTO lie TPOMAHBIH MerarnoJjuc, HO Bce Xe
BIIOJIHe pecnekTabejbHNE KpynHmi# ropoa. B bBoe-
TOHe XHBeT okoJio 616 Thicau xwureneil, H o sAB-
JaseTcs KpynHeiimuM ropogoM HoBo# AHraum.

A Kak no-BaimeMy, CKOJbKO FopoAoB B MHpE
6oabmie BocTrona? EciH XoTHTe, nepea TeM Kak Y-
TaTh JAaJibllie, NPHKHHbTE HA TJa30K.

CBepHBUIKCDH ¢ MOCJeHHMH AaHHBIMH, KOTOpPHE
NAIIJTACh B Moel JAuvYHOIl OGMOANOTeKe, S nmocywural,
YTO B MHpe ecTb no Kpailineit Mepe 150 roponos
kpyniee Bocrona. Ilocse atoro, crost B TeHn 60CTOH-
ckoro He6Gockpeba IIpynenma-Taysp U orasaniBas
BCero-HaBcero 151-ii no BeJIHYHHe rOpoA B Mupe, 1
'YBCTBYIO ce0s1 mUTrMeeM.
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Pasymeercsa, BocToH orpaHydyen Jnmp BooOpaxa-
eMoii nniipell 1a KapTe. 3AaHNSA H XHTEJNH CO BceX
CTOpPOIl BBITAPAIOT 3a 3Ty JHHHIO, 06pa3ysa KoJblo
[IPUropoaoB; Hace/leHHe ropoZia BMeCTe € IIPHIOpo-
AaMH HJIH, KaK ero Ha3piBaloT, Bosslioro Boctora
COCTaBJsAeT oKoJIo 2,6 MuaaIHOIa YesoBeK.

Ho, uTto6m cpaBHHBaTh pa3Mepbi TOPOJOB,
MoAb30BAaTHCA AAHHBIMH O NPUTOPOAAX HEKOPPEKTHO.
Y apyrux ropoaos cBor npuropoasi. Kpome Ttoro,
TOPOA C MIPHTOpO/IaMH He SBJISAETCS eXNHON aAMHHMU-
CTPaTHBHO-TIOJIATAYEeCKON eamuuuei. Kaxaas us
GOCTOHCKHX OKpauH (MX HEeCKOJbKO JIOKHH) HMeeT
COOCTBEHHOI0 M3pa, NOJIMIIAI0 U [TOXApHbIA Aenap-
TaMeHT, CBOI0 CHCTeMy 06pa30BaHAA H HaaorooGio-
XKEHHA. ITO 3HAYHT, YTO «roOpOA C IPUTOPOAAMHS —
BecbMa TyMaHHoe o0Opa3oBaHHE, KOTOpOe pacTeT H
YMEHbIIAeTCsA B 3aBACHMOCTH OT BallHX B3r/SJ0B iia
TO, KaKHe MPUTOPOABI CJe/yeT BKJIOYHUTb B KOHTJIO-
MepaT, a kakue Her. Her-ner, ecnim Mbi XOTHM BBI-
ACHNTbh TOYHBIE CBEJCHHS OTHOCHTEJbII0O KPYMHbBIX
ropoi0B, TO Jy'llleé OCTaHOBHTBHCS Ha CTPOro olpe-
AeJICHHOM NPOCTPAHCTBE, HAXOAANIEMCA B aAMHHHC-
TPAaTHBHO-NQJHTHYECKHX rpaHHUAaX ropoaa.

B oanux ronsko Coeaunensbix IltaTtax Gonbme
AecATKa ropoioB KpynHee BocToHa, B eCTH W3 HEX
npoxHBaer 6o/iee MHJINHOHA XHTeJled B ropoACKoM
yepre. MuanoH — mnpekpacHoe KpPYrioe YHCIO,
nostomy AaBaiite (coBepIIEHHO POU3BOJIBHO) ompe-
JeJIHM MEramoJIMC Kak ropojl C HaceJieHHeM B MHJI-
JIHOH H Gonee yenoseK. Hlectp Meranoaucos CILIA
B MOpAAKe YMEHbIICHHs HaceJeHns' repeyncaelbl B
tabauue 18.

! 51 noab3yoch AaHHBIMH He nepenucH 1960 roaa, a Gosee
NO3AHHMH, KOTOphie cMor HaliTh. Tak Xe H C HHOCTPAHHBLIMH
ropofaMHA, XOTA TYT YHCAR 3ayac NPpHOMHIHTENDHN H HeHa-
BEXHB, HO 4TO TyT nogenaems? ([Tpumex. aem.)
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Tabauya 18
METAIIOJIMCHBI CIIA

Topoa Haceaenne, uenopek
Huo-Hopx 8 080 000
Yuxaro 3 520 000
Jloc-Annxenec 2 740 000
Ouwnanenvdpus 2 030 000
Hetpoiir 1 600 000
XbIOCTOH 1 100 000

O6niee HaceeHne 3THX MECTH rOPOJI0B HEMHOTHM
Gospmie 19 MUNIHOHOB YesoBeK. YUHUTHIBAsA, UTO B
CHIA xxnBer npuMepHo 195 MRIIHOHOB Ye0BEK, 3TO
3Ha4yMuT, 9T0 9,7 NpoienTa HaceJeHHs1 AMEPHKH, N
NpHUMEPHO OANH aMepHKaHell U3 JEeCATH, XKMBeT B oA-
1IOM H3 KpynHe#imux ropogos. [Ipr6assTe c10aa ropo-
[a, HeMHQIO yCTyHaione rnepeyMcjieHHbIM 10 KoJIAde-
CTBY HaCeJieHWs BMecTe C WX NPHropofgaMH, H CTe-
peoTHNHOE NpeAcTaBaeHre 06 AMepHKe Kak cTpaHe
MaJIeHbKHX TOPOJIOB HCYE3HET KaK 110 MaHOBEHHIO PYKH.

Ho npexpae 4yem pasowyapoBaHne MoMellaeT BaM
YHTaTh AaJibllle, MONbITANTECh OTBETHTH HA HECKOJIb-
KO HeOe3bIHTepeCHbIX BOMPOCOB 006 aMepHKaHCKHX
ropofiax. OTBeThl Jalbl B KOHIIE IJIaBbl, HO MOMNpPO-
OyHTe OTBETHTb CaMH, He nmpuHlOeras K KapTaM H aT-
nacaM. (JIomkeH NpU3HATLCS, YTO CAM-TO A MOJIb30-
BaJICA M KapTaMH, H aTJacamHn.)

1. Kakoit na meranonncos CIIA Tonbko Bropoi
Mo BeJIHUYKHe B CBOoeM IUTaTe?

2. Hacenenne kakoro ropoaa CIHIA 6smxe Bcero
NOAXOAHUT K MHJITMONY, HO He MePeXOAUT YePTy?

3. B pa3HBIX aMEpHKAHCKHX IUTAaTaX CTOJMIAMH yac-
TO CTAHOBATCA MaJleHbKHe ropo/ia B3-3a TPAARLHOHHO-
ro HeJIOBEPHS K «CTONNOTBOPEHKIO» GOJBLIHX MOPOOB.
Kakoit ropoa caMblit KpYTIHBI# CpeAn CTONKI IITATOB?

4. A xaxo¥ caMblif MaJleHbKHN?
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Unem panpme. EcTh TpH cTpaHbl, B KOTOPBIX
X)HuBer Oosbme HapoAa, yeM B CIIA. Oto Knrait
(750 Muannonos), Usana (475 MnANIHOHOB) H
Coperckuit Coio3 (230 munnnonos). Ecrectsesntio, B
Kaxo# M3 HAX MHOTO ropoAoB-MuaaHoHEpOB. Hay-
HeM ¢ Kuras, B koTopoM (cM. Ta6amuny 19), cornac-
HO TeM JAaHHBIM, KOTOpbie MIle yAaJIoCh pPa3fo6hiTh,
He MeHee IEeCTHAAUATH MEramoJHCOB.

Tabauya 19
KPYIMHENUIME TOPOJA KHUTAA
Topoa Hacenerne, 9ejopex
HIanxait 7 000 000
IMexun 6 800 000
HIsupanb 3 100 000
TAaHb3INED 2 900 000
Xap6un 2 500 000
YQyhuuu 2 200 000
l'yardxoy 2 150 000
Cramp 1 500 000
BaoTtoy 1 500 000
Taitoanb 1 500 000
HanxuHy 1 400 000
Jlaubyxoy 1 200 000
Bomau 1 200 000
Cuuun 1 150 000
Linngao 1 120 000
Uanny 1 100 000

Ha nepsbiff B3rjasig KaXeTcs, 4YTO ITO YAHBHTEb-
HOe coOpaHHe OrpPOMHBIX rOpoA0B, HO, €CJAM XOpO-
wenbKo MOPa3MbICANTh, OHO CTAHOBHTCS He TaKHM
YANBHTENBIIBIM.

Cpavana moaymaeM, CKoJbKO BooOuie ecTh B
MHpe ropofoB-MuaanoHepoB. (He xoTHTe mpukH-
HYTb, [TOKa A He Ha3Baj TouHoe uucao?) Ux o6mum
cueroM 89. Knrail cobpan mouts oAy NATYIO YacTh
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3THX TOPOAOB, HO YeMy TYT yAHBAATbCA? B Koriue
KonunoB, B Kurae xxuBer 6onee oaHo# naroit ot 06-
l1ero HaceJieHRd 3eMHoro llapa.

OO6ulee HaceJleHHe 3THX INECTHAALATH KHTaHCKHX
ropoZ10B-MHJLJINCLIEPOB COCTaBJIIET 0K0JIo 38 MuaH-
OHOB YeJIOBEK, POBIIO B ABa pa3a Gojblle raceaeHns
aMepHKaHCKAX ropoioB-MuJ/IHolepoB. Ho, Mexay
NpounM, aioae#t B Kntae )XxMBeT B TPH C NOJOBHHOM
pasa 6oJiblie, yeM B Hanlel cTpaie. Toabko 5 mpouen-
ToB Hacenenuss Kurtas, uau 1 yenosex u3 20, »xuBer B
OAIlIOM M3 XpymiieilunX MeranoancoB. CpasiiuTe 310 €
HamdMu 10 nponeirrama.

B Unanu mwects roponoB-MuninoHepos (cM. Ta6-
auiy 20), a 8 CoserckoM Comwoae cemb (Tabanua 21).

Tabauya 20
KPYIMHEKIUKE TOPOOdA UHAUHU

Topon Haccaenue, yesobek
Bomb6eli 4 540 000
Kanbxyrra 3 005 000
Henu 2 300 000
Manpac 1 840 000
AxManaban 1 250 000
Xaitaapa6an 1 150 000

Tabruya 21
KPYNNHEXIIME T'OPOJIA COBETCKOIO COIO3A

Topon Haceacnue, wenobex
Mockea 6 334 000
Jleunurpaa 3 218 000
Knesn 1 292 000
T'opbkuit 1 066 000
TamxeHT 1 061 000
Xapbxos 1 048 000
Hosocu6upck 1 013 000
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O6mee HaceleHne KpyMHeHImHX ropoloB 3THX
CTpaii TpHUMEpPHO OAHWHAKOBO. IJT0 15 MHAIHMONOB
yeaopek B CoBerckoM Colosze n 14 MuATHOHOB B
Haamn. Opnaxo B UHANK KUBeT 3HauuTeNbli0 GOb-
me napoay, yeM B CoBerckoM Colo3e, B 3To CKa3bl-
BaeTcsl Ha KOHUEHTPalNH HaceJeHHs B ropogax. B
CCCP 6,5 npouenra yenoBek XHBeT B 60JbIIAX
MeranoJjincax, roraa Kak B UHAuH RoJs ropoACKHX
xnTenelt cocrasasier Bcero 3 mpoilenTa.

Ho sTuME cTpaHaMH JAesio He OrpaHHYHBAETCA.
Ectp MiioXxecTBO rocyaapcTs, iie TaKHX rycToHace-
nennbix, kak CHIA; oano B3 nHux, rae NpoxuBaeT
BABOE Meliblife MoAei, HACYHTHIBAET CEMb MeEraloJu-
coB, Ha oanH Gosbiue, yeM y Hac. Herpyauo jaora-
AaThecA, 4To peus uaer o Anonnu. CeMb ee kpymnHeit-
IUKX FOPOAOB MepeYyHnceHs B Tabanue 22.

Tabauya 22

KPYIIHENIIUE TOPOIA ANMOHHUU

Topoa Hacenenue, senosek
Tokuo 8 730 000
Ocaka 3 200 000
Haros 1 900 000
Hoxorama 1 600 000
Kuoro 1 285 000
Kobe 1115 000
Kurakwoco 1 000 000

O61uast YMCIEHHOCTD HaceJIeHAsA, [TPOXHBAIOLIEro B
Kpynue#imnXx ropogax Anonun, cocrasaser 18,8 mui-
JIHOHA 4YeJIoBeK,.[IOYTH CTOAbKO Xe, ckoabko B CHIA.
Kaxxapiit natelil AmoHen XXMBET B MeranoJjuce.

B apyrux crpasax MeHbIie ropoAOB-MHJIJIRO-
HepoB, YeM B yxXe YHOOMAHYTbIX. Bcero ocranocs
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47 ropox0OB-MUJANHOHEPOB, H s BKJAIOY
Trabauny. Onu gann B Tabanne 23 B 1¢
LIEHHS YHCJENHOCTH Hace/IeHus.

OCTAJIBHBIE METAIIOJIMC

Topoxa Crpana
Jlonaon Beauxo6putalus
Kaup Eruner
Puo-ae-XKaue#po Bpa3snymn
Mexuxo Mexrcnxa
Can-Ilayny Bpasunnsa .
Ceya IOxnan Kopes
Byssoc-Alipec ApreHTHHa
Mxaxapra HUuaone3usn
[Tapmx dpaHnus
Pum Utanus
Manpnan Ucnanna
Terepan Upan
Cuaneit ABcTpaaus
3anaaani#t Bepaun | OPT
Meab6ypH ABCTpaaus
Kapauu ITakucran
byaanemr Benrpuas
FamM6ypr OPT
Munan Uranus
Bena ABcTpus
Bapcenouna Hcnanusa
BaHrkox Taunanp
Kapaxkac Bernecyana
Anexcaugpus Eruner
borora Koaym6usa
Cram6yan Typnus
Jluma Ilepy
Caitron

BbeTHaM
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Hpodoaxenue mabruyw 23

Hacenenue,
l'opon Crpana I

Jlaxop Hakucran 1 296 000
[Tycan IOxnas Kopes 1 271 000
Byxapect Pymbiunsn 1 236 000
Bapmasa lNonbina 1 232 000
Heanoan Hranus 1 221 000
MonTeBnaco Ypyraaii 1 203 000
Monpeamm Kanaga 1 191 000
Mouxen OPI 1 182 000
Mannrna OUAMITHHDbE 1 139 000
Typan Hranus 1 117 000
BHpMHAHIeM Beanxo6Gpuranns 1 106 000
Hoxannec6ypr IOAP 1 095 000
Bocrounmiit bepaun | AP 1 071 000
'sananaxapa Mexcuka 1 048 000
I'nasro Bennxo6puTanns 1 036 000
Ta6s Taitpanb 1 028 000
[Ipara YexocaoBakus 1 011 000
Cypabas Unponesns 1 008 000
Knamaca Konuro 1 000 000

Moo noaBeCTH HTOT CHavaja 1o CTpaiiaM, 3a-
TeM 10 KOHTHHEHTaM M, HaKoHell, 0606IMTD RaHIIbie
Ans BCelt naHeTbi'.

B Mupe 37 cTpan, o61ajaloltHX XoTA OB OXHHAM
MeranoyncoM. SI mepeuncmo wx B Tabanue 24 B Oo-
pAlKe YMeHblleHns ofme# YHCIAECHHOCTH HaceJeHHs,
MPOXHBAIONIEr0 B KPyMHEHIMUX ropojax; uucjaa A
OKPYTJIMJ 0 COTEH Thicsd.

! HaBepHoe, A 20/KeH HIBHHUTLCA 32 OGH/IME YHCEN, HO NO-
ayMalTe, CKONBKO TeM JUIA Pa3roBopa MOXHO BHITAHOINTD M3 3TON
CTATHCTHKH, €CJIH BCE OCTAAbHME TeMM HCCAKHYT. <¢Yragallre,
CKOJIbKO rOopOsOB B MHpE HMEWT HacCeleHHe Goapnie MHAAN-
OHa?» — OTAWuHOe Hawano Ann Gecexwl. (IIpumen. asm.)
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Tabauya 24

KO;IIH'-[ECT BO KPYIIHbIX I'OPOAOB B PA3HBIX

CTPAHAX
KonHuecTno O6man IHCAeHHOCTD
Crpana KPYITHBIX HACEJICHHA MEralno/HCOB
ropoNOB (M wenobex)

Kurait 16 38

CLIA 6 19

Anouns 7 18

cCCp 7 15

Nnana 6 14

BeanxoGpuTanus 3 10,3
Uranus. 4 6,5
Bpasnaus 2 6,4
dPT 3 5,2
Eruner 2 5,1
IOxnas Kopes 2 4,3
ABCTpanus 2 4,3
MexcHka 2 4,2
HUcnanus 2 4,1
nnore3ns 2 3,9
[lakucTan 2 3,2
ApreHruta 1 3

Dpanuus 1 2,8
HUpan | 23
BeHrpus 1 1,9
ABCTpHA 1 1,6
Tannann 1 1,6
Benecysaa 1 1,6
Typuust 1 1,9
Koaym6nna i 1.5
[lepy 1 1,4
BvernaMm 1 1.4
KaHazna 1 1,2
[Tonrpma | 1,2
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IIpodorxenue mabausen 24

Koanuecrso Ofman wucreHnocTs
Crpana KPYIHBIX HACENICHAA METaNoAHCOB
ropozoe (Man wenosek)

PyMbiHHA 1 1,2
Y pyrsaii 1 1,2
OrmoaHbn 1 11
rap 1 1.1
JOAP 1 1,1
Yexocxobvakus 1 1

Taltsanb 1 1

Konro | |

Koneyro, KosH4€eCTBO MEranosHcoB B CTPaHe roBo-
puT Aajseko He 060 BceM. Kak iiacyer KOHUEHTpAliMH
HaceJleHMs B KpynHeAmmx ropoaax? Kak g ykassiBaa
Bonie, B CoeanHeHrnx [ltaTax B Meranosucax npo-
XkHBaOT 9,7 NpolLeHTa HaceJIeHHs1, HO TTPOLIEHT SIIOH-
1leB, ITPOXKABAIOUIAX B Meralojncax, ropa3fio Bolllie.

IIpunagnexur au pexopa uMeniio SAnosun? Her.
Tpu rocyaapcrsa (cM. Tabauny 25) npeBocXoaT ee
o KOHIleHTPAIlHH Hace/leHnA B KpynHeRunx ropoaax.

Tabauya 25

KOHIEHTPALINA HACEJIEHHUA B METAINIOJIMCAX

ITpoueHT HacereHMs,
Crpana NPOXHBAKLIETO B Meranoanucax
Ypyraait 45
Ascrpanus 38
ABCTpRA - 22

Ypyrsaii a8aset co6oit nopa3nTesbHOE 3peiuille.
[ToyTH NosoBHHA HaceJeHUs1 3TOH MajneHbKoO} cTpa-
Ho TeCHHTCA B MoHTeBKaeo, CToJiHIle rOCyAapCTBa
H eAHHCTBEHHOM Meranoauce. CpaBHuUTb YpyrBai g
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MOTy TaJabKo co mratom Heo-Hopx, koropwii ne-
MHOTO MeHbme Ypyrsas NHo NAOCMIAAKR, HO UMEeT B
IeCTh C MOAOBHHOH pa3 GoAbHIe HaceNeHHs. 45 npo-
LEHTOB HaceJeRus wrata Huvo-Mopk Bric B ero
eaMHCTBeHNH ! Meranoysmc — ropoa Heio-Hopk.

ABCTpaiHsa OT/INYaeTcs Tako# xe oaHo60KOCTHIO.
[TouTn ABe NATHIX €e HacEeJICHUA XNBYT B IByX Mera-
nonucax — Cugnee u Meas6ypue. (Mue Bapyr npu-
[IJIO B TOJIOBY, YTO B MHPe€, KaK MHHAMYM, 12 aHrio-
roBOPAILIHX Meranoyucos. X o6roustor ronapko 16 Ku-
Tai{CKOTOBOPAIMMX NOPOAOB-MHUJIIHOHEPOB. )

ABCTpHs TaKXe IMpeACTaBJIieT HHTepecHbIlt ciy-
yati. OKosno YETBEPTH HaceNeHNns ABCTPHH CKYYE€HO
B ee eAMHCTBEHHOM Meramnojince — Bene. Buammo,
Tak cjoxuaoch ucroprueckn. [lo Ilepso#t muponoit
BOWHB Bena Oblna croanueit ABcTpo-BeHrepckoit
UMIIePHH, KOTOpas Obijia TOpa3fo 6oJbile Telepen-
nelt Ascrpun. Iocne IepBoit MupoBo# Bolinbl AB-
cTpo-BeHrpus pacnajsach Ha HECKOJIBKO vacTel, u
BeHa ocrasach THraHTCKof croauuei HeGoibmoro
OCKOJIKa Obi10¥ HMIIEpHH.

Bynanenrr craj rTAraHTCKOM cTONR1EH ellje OXHOTO
MaJIeHbKOro OCKOJIKA: MTOYTH OJHAa MsATasA YacTh JKHUTe-
nelt BeHrpuH cocpeaoToueHa B 3TOM METaloJ nCce.

B crpanax Craporo CBeTa CTO/RIbI, KaK [TPaBH-
710, ABJAOTCA MeranoamcaMu. Bapmasa, Ilapmux,
JloraoH, ByxapecT 1 MHOTHe JpYyrue ropoaa paspoc-
JIMCh K TIPEBPAaTHJIHCH B METaNnoJIMCbl KMEHHO MOTO-
MY, YTO GBIJIE CTOJIMLIAMH.

Onmnako HeKOTOpble 6GoJiee MOJOABIE MOCYAapCTBa,
He TaK CKOBaHHbBbIE TPAAHUMAMH, HAMEPEHHO yCTpa-
UBAJIX CTOJNHLY He B KPYMHBIX TOPORAX, XOTS ropo-
Aa-MHJIJITAQHEDPBl €CTh U Ha TePPHUTOPHH ITHX rocy-
AapcTB. 3T0 0COGEHHO BEPHO ANA AHTJIOA3BIYHBIX
CTPaH, 32 NCK/IOYEHHEM HX POAOHauYanbHHIB Besn-
ko6paTannH. Tak nossuancs Bamuurron B CUIA,

203



Kan6eppa B Asctpanund, OrraBa B KaHajie; Bce OoHH
He ropoga-MHJIJIHOHepnl. YTO KacaeTcsa cTpaH, AOJ-
ro HaXOAMBIIMXCSA NMOA BJaacThio Bpuranckoil uMne-
pHH, TO TaM Mbl HMeeM Kecon-Cutu (DuMnnuun),
Hoio-lenn (Uuaua) u Pasasnuuan (Ilakucran);
Ol TOXe He ABJAIOTCA MeranoJjucaMu. JTo AaeT
MHE BO3MOXXHOCTD 3a/laTh CJIEAYIOLHI BONPOC:

3. Ectp eme Tpu rocyaapcrTsa, obaanawoliue Me-
ranojiucaMi, B CTOJIHIaX KOTOPHIX NPOXKHBAeT Meliee
MHJIJIMOHA XHTeJeil. UTo 3TO 3a rocyaapcTsa # 4TO
3TO 3a CTOJIMIIbI?

MeranoJincel, Kak NpaBuJlo, CyLleCTBYIOT I'pylina-
mH. CaMas 6amxaliman nmapa — 3To 6JM3KHE COCelH
Bocroynbiit bepaun u 3anaausiit bepymn, Ho pakTH-
4eCKM 9TO OAHH ropojl, noAeJeHHbd MexXAy AByMA
NPaBHTEJbLCTBAMH B pe3yJIbTaTe «XOJOAHONH BOHHbBIY.

OcraBuM B CTOpPOHE 3TOT HETHNHMYHLIA Ciay4alt u
BO3bMEM CaMylio 6JIM3KYIO ITapy MeranoJjHCOB — 3TO
anonckue ropoaa Tokno u Mokorama. I'panuusl ro-
POAOB HaXOTCs NPHOIMIHTENBHO B YEThIpeX MHUJISIX
apyr or apyra. Cpasture 9710 paccroanue ¢ 90 mu-
JASIMH, pa3fensiiou MU Hblo-ﬂopx n Quaazenbdpuio,
caMy10 G6JIH3KYI0 aMEPHKAHCKYIO Napy MEranoJ1cos.
KpoMe TOro, SInoHus MOXET NoXBacCTaTbCA APKHM
npHUMepoOM CTPOEHHBbIX MeranoJsiucoB. Fopoaa Kuoro,
Ocaka n Kobe cocTraBigoT TecHbi TpeyroJbHHK,
caMasa AJMHHHasA CTOPOHA KOTOPOrQO He IpeBbillaeT
35 muap. K eme HeCKOJIBKO BOMPOCOB:

6. HasoBuTre caMbiil ceBepHblil ¥ camMblil 10XHbBIH
METaNoJJHCHI.

7. B xaKkoii cTpaHe U3 TeX, rae HeT HH OAHOroO
MeranoJjinca, XXuBeT 60Jipllle BCEro Hapoay?

Tenepb nepeitieM K KOHTHHEHTaM. DyeM caHTaTD
npuépexHble OCTPOBa BMeCTe ¢ OJIMKAHIMUM KOHTH-
HeHToM: SInoHuIo 1 UHaoneanio otHeceM k A3nH, Be-
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anko6putanuio K EBpone # tak aanee. [locrapaemcs
TaKXKe He 3a6bITh, YTO, XOTA OCHOBHASA TepPHUTOpPHA
Typuun pacnonoxeHa B A3ud, uneboJbmasi 4acTb
Cram6yaa naxoautcs B EBpone. Ente 6yeM umeTn B
BHAY, YTO ABA H3 KpymHeHnx ropoaoB CoBeTcKoro
Cowo3a (Tamxenr u HoBocH6HpCK) HaxoasATcd B
A3ud. Utak, y Hac nonaydaercs tabiauua 26.

Tabauya 26

METANTIOJIUCHI NIO CTPAHAM CBETA

Koanyectso | Hacenenne meranosnmncos
Crpana cpera MerafnoaucoB (MaH 9enoBex)
A3us 42 91,7
Espomna 25 51,3
CcBephnas AmepHka 9 24,2
lOxnas AMepuka 7 15,1
Adpuxa 3 6,1
ABCTpanus 2 4,3

Koienrpaunsa nacenehua Epponsl # Cesephnoit
AMepukn O6onabmie, yueM A3nuu H IOxHo! AMepHkH.
Oxosio 8 npolEenTOB HaceJIEHHS NEpBHIX ABYX Yac-
Teil cBeTa NMPOXHBAIOT B MEranoJucax, a B nocJje-
IHHX ABYX HaceJleHHe KpyNHeHIHX ropooB COCTaB-
nsieT He 6oJiee S NMPOUEHTOB. 3a HMMH ¢ 60JbIINM
OTPBIBOM Hiaer AdpHka, TaM OKOJO 2 RpOLEITOB
laceJIEHHUA NPOXHBAaeT B KPyNHbIX ropogax. Oaxa-
KO NpH3 nojyuyaeT ABcTpanusa. TaM gaxe c ydeToM
HoBo#t 3esaHauu KOHLIEHTPALHUA HACeJIElds B KPYII-
HbIX TOPOAAX COCTaBAsieT 25 NMPOLEHTOB.

O6nias uucJeHHOCTD Hacesenus 88 ropogoB-Mu-
JTHOHEPOB COCTaBJIfgeT 0K0J0 193 MuJIHOHOB Yyeso-
BEK, MOYTH CTOJBKO Xe npoxunsaer B CoeAuHEHHBIX
IHITatax. DT0 3HAyHT, 4YTO KaxIblil cemuaaunatTnii
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YeJIOBEK, XXHUBYIHHA Ha 3eMie B HacTodlllee BpeMs,
XUBeT B 60JbMIOM ropojae.

1 ¢ kaXabiM roloM KOJIHYECTBO METanoJucos Oy-
IET BO3PacTaTh BMECTE C KOJHYECTBOM IPOXXHBAIOLIE-
ro B IIHX l1aceJleHus, Kak B aGCoMoTHbIX HpaX, Tak
¥ OTHOCHTENBHO obulero naceaeunsa 3emu. [lo Moum
pacyeTaM, TOJbKO 3a NocJieAHHe NATb JET CIIHCOK Me-
rafnoJiMcoB yBeJIHYHJCA Ha CEMb FOPO/IOB, a HX olIee
HaceJieliie — Ha 13 MuANHOHOB yenoBek'.

¥YMa ne npuioxy, ueM BCe 3T0 3aKoHYUTCA. Mory
TOJIBKO C YXKacoM XAaTb OyAyllero, noka ¢ KaxianM
AHEM Ha 3eMJje CTallOBHTCA Bce Oosbmie Joaeil.

Omeaemui:

1. Hannac, mrar Texac, Hacesenue 790 Thicay
yeJIoBeK; ero o6ornas Xblocrol, Texac.

2. bantumop, wraT Mapunena, nacesexnue 925 Thi-
CSAY YeJI0BEK.

3. bocTton, wtat Maccayycerc, HO 3Ta pa3HHLA,
BO3MOXXHO, nenagouaro. Haceselne bocToHa 6nicTpo
ymenbmaerca (na 80 Thicsay 3a mocaeaHue mecTb
JIeT), ¥ CTONAHYIble ropoaa, nanpuMep Jleusep, mrar
Konopano, moryr Bckope o60oriHaTh €ro.

4. [Ixxyno, mrrat Anscka, Haceseane 7200 yesoBek.

5. boun, ®PI; bpasunua, bpa3snaus; Aukapa,
Typuns.

6. Jlennurpan cambliil ceBepiiblit H3 MEranoJIMCOB,
Menb6ypH camblit 10XKIIbIN.

7. Pa3yMeercs, 3TO rocy1apCcTBO Hal0 HCKaTb Iia
KOHTHHENTEe ¢ cCaMOii MaJIoil KouuenTpanHe nacee-
HHA — B A¢dpuke. 10 Hurepus, B KOoTOpoil npoxxH-

! EcrecTBenno, Taxoe 3cce He MOXXET NMOCTONHHO COOTBETCTBO-
BaTh CaMbiM NocsieAHHM AanHbiM. Co BpeMeHH €ro NEepBoro BHXO-
Oa B CBET S NOJYHH/] MHMOXECTBO MHCEM, A€ YTBEPXKIANOCh, |TO
MEKCHKAHCKHHA ropoa I'sananaxapa neperuen B KAacC MHANTHOHHBIX
MEraroJIHCOB, HJIH COO6mA0Ch, ¥TO HaceneHne Ceyna yxe cocTap-
nser 3,8 Muamuona uenosek. Tyt s 6ecenaen... (ITpunew. aem.)
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BaeT 56,4 MHJ/JIMOHA 4e/I0oBEK, H 3TO JieBATaA CTpa-
la B MHp€ NOo KOJIN4eCTBY HacesieHHA. B ne#t Her nu
ONHOr0 MeranoJuca. B caMoM KpynHoM HHTepHHA-
ckoM ropoae Jlaroce, ero cronuue, NpoxuBalOT
665 ThicAY xuTenel.

I'nasa 13
nPamMO o HOrAMm

Mue yxacHo HpaBuTca uMs Aitsek. OTyacru noro-
MY, YTO A ero Homy, HO 6osabiie U3-3a TOro, YTO OHO
IOBOJIbHO pelkoe. [Ipyrue Altaexu Miie, Kak NpaBHJIO,
iie gocaxaaror. Koraa kro-To 3oset A#izeka, TO o6biu-
1O UMeET B BUAY MEHS, U 1, €CJIH CJbIY, OT3bIBAIOCH.

Konevno, 6ma eme Mcaak HpioToH', kak u3Bec-
THO BCEM YUTaTeNsIM MOHMX 3cce, A ero 60abmoOH no-
KJOHMIIHK, HO OH ZaBHO yMep. Bce ke nonyaapHocTb
Aitzeka BameBnca 3unrepa NpUBOAHT MelS B HEKO-
TOpO€ 3aMemaTeJbCTBO, NOCKOJBKY OH He TOJIbKO
eIHHCTBEHHBIN 3HaMeHHUTHIA Afizex u3 XuBymux, a
enie ¥ NHcareb.

HBa 3THX Aif3eka 6pocaioT Ha llame HMA OTOAeCK
CBOEH CJaBbi. A KaKk HaCyeT T€X, KTO NATHaET €ro?

B cBsi34 C 3THM 4 1€JJaBHO nepeliec NOTPACEHHE.
51 uckan 4TO-TO B 3HIHMKJAONEIHH IJIA Kakoit-To pa-
GoThl, H Moit B3raaax ynana Ha crareio «Kanrons (ro-
poa B mwrrate Manunoitc). TaM nox noA3aroJIOBKOM
«AcTtopHs» Obiio yepuibiM NO 6e70My Hane4yaTaHO:

«I'opox ocHosan B 1825 rony AitsekoM CyoHOM...
OcHoBarenb... Aaja ropoay lia3BaHne KaHron, 6yay-
4Yd YBEPEHHBIM, yTo ropoa KaHToH, naxoaammiica B
Kutae, Asasercs ero npsaMbIM aHTHIIOAOM».

' Hma Aiisex cooTsercTByeT MMeHH Mcaax B pyccKkoMm s3bi-
ke. (pumeu. nep.)
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3JtoT Ali3eK co cBOeil yBepeliloCThIO NONaj Nalb-
ueM B He60. [laxe He 1A Ha KapTy Hiu riaodyc,
HeTPYAII0 co00pa3uThb, YyTO KHTaitickuil KanToH HH-
KaK 11e MOXXeT OHTb NPAMBIM aHTUNOAOM HJJIMHOM-
ckoro Kanrona. Moxno noAiTu eme aanbme # CKa-
3aTb, YTO M OAHA TOYKA Ha TeppUTOpHH KHUTas 1ie
HAXOAUTCA C NPOTHBOIOJIOXHONH CTOPOHB 3eMHOrO
mapa 1o OTIOIeNn IO K 11060i TOUKe Ha TEPPUTOPHH
CHIA. Ho MBI 11€ OCTaHOBMMCA Ha 3TOM M CKaXeM,
YTO HYM OAHA TOYKa Ha TeppuTOopuH EBponsl niau
A3uH He MOXeT HAaXOAMTbCA C NPOTHBOMNOJOXHOH
CTOPOIIBl 3€MIIOr0 MIapa NO OTHONEINHIO K 11000
TOYKe Ha Tepputopuu CeBephoit AMepHKH.

HasepHo, B yke foragaiuch, 4To omHOKa Aif3e-
ka Cyo1ia e cMyTiia MeHs 0 TaKoii crenenH, YyTolnl
A He O6biA cniocobell IaNKUCaTh 3cce 1ia Ty TeMy. UMeli-
HO 3TO A COOHPAIOCh cAeNaTh NpAMO ceityac!

I'pexkn nepBbIMH NPEANOJOXHIIH, YTO 3eM/d HMe-
eT GopMy mapa, H, CJe0BaTeNbIl0, NePBBIMU 3aHll-
TEPECOBAJHCh TeM, YTO TBOPUTCA Ha ApYro# cTo-
poHe.

Bo3Mox110, cHayajla rpeKH NpUAepKUBaJIHCh Mile-
[IKsI, YTO CaMH OIM XUBYT Ha BepXymuke Mupa (Kak o
TOM TOBOPHJIM UM COGCTBEHHbIE rJ1a3a), a mo6oil yeno-
BeK, OKa3aBIIHICA Ha ApYro#l CTopoOlie, NONPOCTY CBa-
JIATCA C 3eMHoro mapa. BeposaThno, koraa mkoJbHHKH
BIIEPBBIE Y3HAIOT, YTO 3€MJIS KpyrJjas, Y HHX BO3HH-
KaeT TaKoe ke 6eCrnoKoNCTBO.

Opanako yxe BO BpeMelia ApHCTOTes CTalo ACHO,
YTO «BEpPX» H «HH3» — ITO NOHSITHA OTHOCHTEJbIIbIE.
Bce BemecTBo Ha 3eMile NPUTATUBAETCA K LENTPY, H
«HH3» HAXOAMTCA TaM, rlie HaXOASTCA HOTH YeJIOBEKaA,
rae 6nl on nu cTosd). MTak, ApOTHBONOJIOXKIAs CTOPO-
Ha 3eMJIM MOrJia OKa3aTbcs o6uTaeMoif.
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Ho aaxe ecnan mozaH e nagaior ¢ Apyroi cTopo-
Hbl MHpa, pa3Be MOXHO OblJIO COMHEBATHEA, YTO OT-
HIOCHTEJIbHOro ce6si BC€, KTO HaXOANTCA C APYroi
CTOPOHBI, CTOAT BBepX Horamu. Ecam 6m 3eMuoil
map 6blJ1 NPpo3payHbIM, TO MOXHO OblJIO 6b1 YBHAETD
Ha Apyroil CTopoHe NOAOLBHI JIoAeH U UX HOTH yKa-
3biBaJiM Obl BBEpX NO HanpasjeHHio K BaM. Kak 6bi
BBl HY OTHOCHJHACH K 3THM HOTaM, B JIOGOM ciyvae
OHH HA3bIBAIOTCA AaHTHNOAAMH. DTO CJIOBO NPOUCXO-
AUT OT rPeyYecKoro BhlpaXkeHHs, 0311a4YalolIero «Ipo-
TUBOMNOJIOXHbIE HOTH».

Muorue reorpadpnt Anruunoctu u CpeaneBekoBbs
3HaJIM, YTO YeM JaJiblie Ha IoT, TeM CTAaHOBHUTCH XKap-
4ye, H NOJIarajJif, YTO 3KBaTOpHaJbHHIN noAc 3eMu
HeNPOXOAHM H 11eo6UTaeM H3-3a HeCTEPHUMOMN Kaphl.
Ecan 656l 3T0 cOOTBETCTBOBANIO NPaBAe, TO 3eMis OKa-
3ajacb Obl pasfie/leHHON Ha AB€ NOJOBHIIBI, MEXAY
KOTOPBIMH He MOTJ10 ObITh HHKAKOro COOOHIEHMs .

brino, xoleyno, H3BeCTHO, YTO MECTIIOCTH C yMe-
PEHIILIM KJHMATOM K CEBEPY OT 3KBATOpa oOHUTaeMbl.
CnenoBaTesblio, MECTHOCTH C YMEPEHHDBIM KJIHMaTOM
K 10Ty OT 3KBaTOpa TOX€e MOTJH ObITb OGUTAEMBI, HO
no 1400 rona esponeiickue reorpadsl 1ie MOrJau CKa-
3aTh 3TOr0 ¢ yBepeHHOCTbIO. OlM MOTJIH NPUHTH K
TaKOMY BbiBOAYy NOCPEACTBOM AeAyKIIHH Ha OCliOBa-
HUH NpeANnochloK uin (ecaH NpeanouHTany Apyroi
nyTh) 60rosaoxioBeHUbX cJoB Bubauu. Unorga
HeH3BeCTHAA H Helo3HaBaeMast NONOBHIIA 3eMJH B
IIHPOKOM CMbICJIE 11a3biBaslach AHTHIIONAMH, U JaXke
CETOAHS 3TO Ha3BaHue NOPOH HCNONb3YETCA NMpHMe-
HUTEJbHO K JOxuoMy noJyurapHio.

Onanaxo nocJe reorpapuydeckux oTKpoiTHif XV Be-
Ka TaKoe HIHPOKOe TOJKOBaHHe TEpMHUIIA OKa3aJsoCh
6eCCMBICJIEHIIBIM, TaK KaK eBpoleilbi yCTaHOBUIH,
4yTO 3KBaTOp MOXHO Ilepeceyib. Ilo3Tomy nasaiite
BEPHEM CJIOBY €ro y3Koe 3HaueHHe.
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B y3koM cMbicse €10Ba MOXHO rOBOPHTb 00 aHTH-
NOAHOH TOYKe, TO €CTh TOUKE, IIPOTHBOIOJO0XIIOH TOH’,
B KOTOpOM Bbl HaxoAuTech. EC/M On BbI NPOPBIJIH TYII-
1ieJIb NIPAMO BHH3, TO JOCTUTJIH Obl 1leHTpa 3eMJIH H,
NpoAOJIXas PbITh Xajibllle, BHIOpanuch Obl 11a NOBEPX-
HOCTb B alITHNOAHOM Touke, NpeosoeB NOYTH 8 ThicAY
MHJIb KAMEHHBIX NOPOJ M PACIIaBJEHHbBIX METAJJIOB.

Mnun orpanmyuMcs noBepxHOCTbIO 3eMH U npea-
cTaBHM ce6e, YTO 3Ta NOBEPXHOCTb aBCOMIOTIIO POB-
Has, uMeer (popMy HAeasblioi chepn H 25 ThICAY
MUJIb B OKPYXHOCTH. (DTo Ha caMoM jeJie 6JH3KO K
HcTHHe.) B TakoM cayvae ecau Mbl npoeaeM 12,5 Thbi-
CAYH MHNDb B A060M HaNpaBJICHHH, TO OKAXKEMCS B
OJIIOM H TOM X€ MecTe — auTHINOAIION TOUKe.

Craeayiomiuit mar: 4yTo MOXXHO CKa3aTb 006 aHTH-
NOAHON TOYKe, Iie IAsAAA Ha KapTy?

Haunem ¢ mupotni. IIpeanosoxuM, ytro Bbl CTO-
HTe B TO4Ke x° ceBepHoit mimpoTHl. UTOOBI N106paTh-
CA 10 aHTHIIOAHON TOYKH, HYKHO NPOBECTH BOOOpa-
KaeMylo JHHHIO Yepe3 LIEHTp 3eMJIH.

Korna sTa J1MAHA JOCTHUTHET LielTpa, OHA OKaXKeT-
ca Ha 0° mupoTh', H60 UenTp 3eMIM HaXOAHTCA B
naockocT sksaropa. (Utobbl cTano Aciee, npex-
cTaBbTe cebe, YTO Bbl pa3dpe3aeTe 3eMJIO Ha JIOMTH
BAOJib pa3ibix Napainened. Toraa yepes nentp npo-
A€eT TOJbKO JIOMOTb, OTpPE3aHHHI} MO 3KBAaTOpPy, Ha
uiipoTe 0°. Ecnu Boo6Gpaxkenue Ballle HE CTOJ/b Gora-
TO, NIOCMOTPHTE Ha ra00yc.)

HUtak, ecan mMpoTa Hanieii BooOpaxxaeMoi JHHHU
Ila NYTH OT TOYKH, Tie HAXOAUTECH BbI, K LIEHTPY 3eM-

! HyaeBasa mMpOTa OTMEYaET JHHHID 3KBaTopa. OHa oTaens-
et Ccsepnoe nosrymapue or IOxuoro v noromy cama He Ha3ul-
Bae'rc;l HH I0XXHOR, HM ceBephoil, a npocto Hyaesoii. ([Tpumev.
asm.
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4, Aomlsia OT x° cesepHOil mupoTnl A0 0°, TOo €CTh
IPONLIA MOJIOBMHY IIYTH, TO, HCXOAA U3 coolpakeHHn
IPOCTO# CHMMETpHH, 32 OCTAaBIIYIOCA NOJIOBHIY NYTH
ona aoJsxHa goittu ot 0° a0 x° 10’KHOI WIHMPOTHI.

MoxxHo caesaTh BHIBOA, 4YTO AAsd JIOO60H TOUKH,
naxozsmeiica na x° ¢. ni., aHTHNIOAHAs! TOYKA AOJ-
KHa NaXoAuTbcA Ha X° 10. ni. M HaoGopor, aia
no60# ToukH, Haxoaameca Ha x° 10, ml., aHTHIIOA-
Ilas TOYKa AOJ/DKHA HAXOAHTBHCA Ha X~ C. WI.

ITO AaeT HaM AOCTATOYHBIE OCHOBAHHMA AJIS1 HEKO-
TOPBHIX MHTEPECHBIX YMO3aKJIIOYEHHIA.

1. Ana noboit Toukn Ha 90° c. mI. aHTHIOAHOIM
aBasercA ToyKa Ha 90° 10. m. u Hao6opoT. Ho ecth
TOJIbKO OJHa TOYKa Ha 3eMJie, KOTOpasd HaXOAHTCSA
na 90° c. uL., H TOJABKO OfAHA, KOTOPAst HaXOAHTCS Ha
90° 10. m., — 310 CeBepHbil ¥ IOXubIA NMOJIOCH.
Takum o6pa3zoMm, Cesepnniit nomoc u IOxnmil no-
JIIOC ABAAIOTCA aHTHIOAAMH.

2. Ina moboit ToukH Ha mimpore 0° aHTHNOAHAS
TOYKa TaKXe AOJIXKHA HaAXOAHTbCA Ha muporte 0°.
CiaeaoBaTenbHO, aHTHNOAOM JIOOOH TOYKH HA 3KBa-
TOpE ABJSIETCS TOYKA Ha 3KBaTope.

3. [na mo6oit Toukn B CepeplioM nojayiiapuu
aHTHNOAIIAA TOYKA AOJXIIA HaXoAHTbCA B JO>KHOM
noJymapud H Hao6opoT. Cienosarebiio, ecan obe
TOYKH HaxoAATcsa B CeBepHoM noaymapuu (unu o6e
B IOxHoM), onu e MOryT ObITb aHTHNOAAMH MO
OTHOMIEHHIO APYT K APYTY, H 3TOT BhIBOA HE Tpeby-
eT oOpallieHus1 K KapTe uau K riaobycy. Ilockonbky
Espona, A3usa u CeBepHas AMepHKa HaXOLATCA B
CeBepHOM NOJIYMAPHH, TO Il OAHA MX TOYKa HJH
yacTh He MOXET ObITb aHTHIIOAHOHN 110 OTHOLUEHHIO K
KaKoii-J1M60 Apyroi ux Touke u Hactu. B yacTHocTH,
kuTalicknit ropox KaHToH He MoXeT ObITb aHTHNO-
AOM HJHHONHCKOro ropoAa KaHTOH, YTO Oropymio
6b1 Aitzexa Cyona.
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Tenepp nepeitaeM k noarore. ApryMeHTHl, KOTO-
pble Mbl TIDHBOAMJH B PacCyXJAeHUHAX O MHUPOTeE,
NPHBOAAT K BHIBOAY O TOM, YTO N106as Touka 3anaf-
[I0r0 NOJyIIapHsi HMeeT ANTHNOAHYIO ToukKy B Boc-
TOYIIOM NOJyapHH, H Hao60poT. EcJH 06e TOukH
Haxoadarcsa B BocrounoM Hiam 3anaaiioM noayuiapum,
TO OliH He MOTryT ObITb aHTHIIOJAMH.

IloltneM eme nansme. Kaxabiit meprHauan npea-
cTaBasieT coboit «6oapmoft KpyT», NPOXOAAMHK ye-
pe3 CesepHnift u IOxuwiit nomocnl. (Bospmoi
KPYr — 3TO KpYyr, liayepyeunblii Ha NOBEPXHOCTH
cepnl H Jexxamuil B NJIOCKOCTH, Npoxozsmeit yepes
HeHTp cdepbl, TO €CTb pa3aensomui chepy ha Ase
paBHble yacTH. TakHM 06pa3oM, NIOCKOCTb N1060TO
MepHAHaHa NMPOXOAHT yepe3 IEHTP 3€MNH H Ae]HT
3eMa0 Ha ABe paBHbiE MOJMOBHHBI.)

Ecan HayaTb ¢ Kakof-TO TOYKH 106070 MEpUIH-
aHa ¥ NpoBeCTH BOOOGpaxkaeMylo JHHHIO BHH3, OHa
npoijieT Yyepe3 LelTp 3eMJH H BolHAET 11a noBepx-
HOCTb B APYro#i TOYKE TOro ke MepHAHaHa. JTO Bep-
110 Ana A106020 601bMWIOro Kpyra, a He TOJAbKO AJA
MepHAdala. DTO BEPHO H AJA 3KBAaTOpa, NOCKOJbKY
3KBAaTOp — EAHIICTBEHHAS NapaJijiesb, npeacraBia-
Iomas co6oi 60JIbIIOI KPYT.

Oanako TyT ecTb oAna TPYAHOCTb. MepHAHUAIIbI,
pa3pesaolie NOBEPXHOCTb 3eMJd, lie Ha BCEX CBO-
X yYacTKaX NpOHyMepoBaHnnl OAMHaKoBO. Bce onu
nojieNIeHHl 11a JBe YacTH, 0603HayEHIIble 11eCOBNAAN-
muMH yucjamu. HanpuMep, eciiv uaTi no HyJieBo-
My Mepuanany vepe3 Cesepunii niam IOxubilf no-
Jioc, To HyJesoi mepuauat nepefiner B 180-it mepu-
avan'. Ecau maru no mepmanany 10° B. a. yepes

' 180-if, on xe nyaesoit, mepuaHaH peaur 3emmo Ha Boc-
TOYHOe ¥ JanagHoe Noaymapnsa. CaM MepHAHaH ne HMEET HH
3anagrolt, Uy BOCTOYHOR RoaTOTHI H 0603MaYaeTCH NPOCTO 9HC-
namu 0 uan 180 Ges nobasnenus B. a. nan 3. n. (Mpunmex. asm.)
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Cesepuniit uiau IOxHbif nosioc, To on nepeiaer
B Mepuadan 170° 3. a. Ecaun naru no mepuaunany
30° 3. A. yepe3 Cesepubiit uau IOxunl nomoc, To
OH npeBpaTtHTCca B Mepuauan 130° B. .

B o6mem, ecau ciaenoBaTh BAOJb MEpUAHAHA Ye-
pe3 TOT HAM APYro# I1oJioc, TO MepuaHaH y° B. A.
nepexoaut B Mepuanan (180 — y)° 3. aA., a MepH-
avaH y° 3. 5. — B Mepuauan (180 — y)° B. n. Ecan
KaKasA-TO TOYKa HaXOAHTCA Ha OLHOH NOJIOBHIIE Me-
pHAHAHA, TO €€ ANTHNOAHAA TOYKA IAXOAMTCA Ha
ApYTO# NOJIOBHHE 3TOr0 MepUAHaHA.

IloxaBenemM uTOr H CKaXXeM, 4TO eCAH Kakas-JHGO
TOYKa 3EMHOJ ITIOBEPXHOCTH HMEET KOOPAMUATHI X° C. 11l
Y’ 3. A., TO €e aHTHNOAHAA TOYKA HMEET KOOPAHHATHI
x°10. w. # (180 — y)° B. A. dTa HopMyJia roanTCA A
J1I060T0 COYeTaHHA MHUPOT H AOJITOT; IIaBHOE, BBIMHC-
Jisisl aHTHIIOAHBIE TOYKH, 1€ 3a6bITh NOMELISITD C. 1. Ha
10. In. (¥ Hao6opor) # B. A. Ha 3. A. (1 HaoGopoT).

Bepuiemcsa xe B Kantox, mrar Uanunoiic, — ro-
pOX&, ocHoBaHHKIH AidekoM CyoHoM. OH pacnoJjioxeir
npuMepHo B 40,6° c. m1., 90° 3. n. 3nauur, ero aHTH-
NIOJIOM ABJIAETCA MECTO ¢ Koopauuaramu 40,6° 10. m.,
90° B. &. (90-it MepHaRaH — eXUHCTBEHHRIH H3 MepH-
AHAHOB, y KOTOPOTO He MEHSETCA HyMepallis, TaK Kak
180 — 90 = 90; xoneuno, 3anaaHas AOATOTA MEHAET-
cq Ha BOCTOYHYIO, H Ha060POT.)

Touka, anTunoanas uianHoiickomy Kanrouy, na-
xoautca B UuaniickoM okeanie npumepHo B 1600 mMu-
AsX Ha wro-sanan ot Ilepra, Ascrpanua, KoTopbiit
sIBJISAeTCH Guuxainleit Touko#t MaTepukoBoif cymu. U
3TO MeCTO HaXOoAuTCA npuMepHo B 4600 Munsix or ku-
Talckoro Kanroxa.

HaBaifTe paccunTaeM y4acTOK 3eMHOH noBepXxiioc-
TH, aHTHOOAHKIA copoka BocbMH miTaTaM CIIIA, He
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cyuras Anscku n Iasaifes. CIIIA npocruparorca npu-
6au3utensro ot 50° ¢. m. xo 30° c. w. m or 70° 3. a.
no 125° 3. n.

311a4UT, aHTHNIOANBIK YYacTOK 3eMiioff moBepXHO-
CTH J0JDKeH Tnpoctupatbes ot S0° 10. m. ao 30° 10. m.
um ot 110° B. A. no 55° B. A, U 6ecv Imom yuacmox
noeepxnocmu 3anam oxeanom. lHave ropops, eCnu
KOMaTh MNPAMO BHH3 OT JAI060# TOUYKHM Ha TeppPHTO-
pAN COpOKa BOCBMH aMEPHKAaHCKHX INTAaTOB, TO Bbi
06s13aTe/bII0 BHIHBIpDHETE CPeIH BOAHBIX MPOCTOPOB
I0xkHO# YacTH MHanlickoro oxeana.

Ha BceM npoTs)keHWH 3THX BOJAHBIX MPOCTOPOB
eHHCTBEHHBIM KPYITHBIM YYaCTKOM CYIOH SBAsSeTCA
ocTpoB KepresieH, HasBaHHBIH B YecTb ppaliy3cKoOro
mopennasatens KepreneH-Tpemapeka, oTRphIBHIErO
octpoB B 1772 rogy. 310 HeNpHIOTHas YacTb CyINH
(oHa eme Ha3bIBaeTca ocTpoBoM OAMHOYECTBa) MpH-
Haanexxut (DpaniMu H pacrnojiokeHa MNpHMEepHO B
1400 Mmunax K cesepy OT nobepexbss AHTAPKTHAbI.
IInomaxs octpoBa — 1300 xkBaxpaTHBIX MUJAb, H OH
MpHMEPHO Ha TpeTh 6osblie mTata Poa-AMnena. Ero
RoopiHHaThl 49° 10. m., 70° B. a.; cAeg0OBaTENBHO, KOOD-
JHHATHI ero aHTHNOAHOM TOYKH — 49°c. m., 110° 3. A.

JTo0 3HAYHT, ¥To Ha TeppuTopuu CIIIA ectp yyac-
TOK 3eMJIH pa3MepoM ¢ Pon-Alinena B TOM MecTe, rae
MoHTaHa rpaHUYUT ¢ KAaHAACKHMY ITPOBHHITUAMH AJTb-
6epra n CackayeBaH, KOTOpOMY NMPHAHAJIEKUT YECTb
ObITh €AMHCTBEHHBIM pafOHOM AMEpHKH, OTKYyZa MOX-
HO MPOPBITH TYIHIEeNb K LeHTPpy 3eMJIH H BbLJIE3TH C
ApYyro# cCTOpOHbI Ha Cylle BHYMIHTENbHBIX Pa3MEpPOB.
Bamwxaitimuit k aToMy MecTy ropoa B AMepHKe Ha3bl-
Baercd Kpemaunn B mrate MonTana, a 6amxaimmni
KaHazckHif ropoa — Keno B npoBHHIMH AbGepTa.

Enle ABa y4acTKa cyIiH, KOTOpbI€ S CMOT OTBICKAaTh
Ha aHTHnoAHOM oTpe3ke Unanifckoro okeana, kpome
octpoBa KepreseH, 3to ABa ManeHbKHUX OCTpoBa —
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AMcrepaam u octpoB Cgroro IlaBaa, o6a nprHHajaie-
xamme DpaHUUH. AMCTepAaM HMeeT ILIomagb 25 KBaj-
paTHBRIX MHKJIb, OH YyTb Gosiblue ocTpoBa MauXaTTeH,
a octpoB Cparoro [IaBna pasmepoM Bcero 3 KBaj-
paTHbie MunH. [epBbiét HaxoauTCcAa Ha 38,7° 10. m.,
77° B. A., BTOpPO# 1Ha 38,7° 10. I1., 77,5° B. A. AHTHIOA-
Hble TOYKH 9THX OCTPOBOB COOTBETCTBEHHO JieXKaT Ha
38" c. m., 103 3. a. 1 38,7° c. m., 102,5° 3. &.

AHTHNOAM ABYX OCTPOBOB paclofioxelbl Ha BOC-
Toke uHeHTpasbHON yacTH Kosopago. Eciu xoMy-To
CJOYYHRTCA ObITh B 7 MHJIAAX HA IOrO-BOCTOK OT ropoA-
Ka Jlac-Auumac, mrar Kosopaao, ¥ npopHTh TYH-
leab yepe3 HeHTp 3eMJH, TO OH Bunifepercs Ha 1o-
BEPXHOCTh OCTpoBa AMcrepAaM. EciH HayaTh pHITb
Ha TOM e PacCTOAHHH K I0ro-BocToky ot Kappais,
wrar Kosopano, To MOXHO Ao6paTbcs RO OCTpOBa
Caaroro Ilasia.

Mmue aymaercsi, o6a ropoAka He MORO3PEBAIOT O
CBOeH YHHKaJIbHOCTH.

Kak xe o6cront aeno ¢ Ansackoit u Fapaamu?

AHTHMIOAHBIA Y4aCTOK 3€MJIH AJ1A OCHOBHOH Yac-
TH AJdckyu naxonutrcs Mexay 60° m 70° oxHOH
itHpoTH M 12° 1 40° BOCTOYHOH AOATOTH. JTO COOT-
BETCTBYET BOJIHaM B okeaHe loXiiee ADpHUKH, H TaM
HeT HH OAHOro AOCTOMHOro yOOMMHAHHS OCTPOBaA.
IJTO MECTO PacMoJIOKEHO HaZaJeKo OoT Niobepexbs
AHTapKTHAb!.

Kosax Ha To noiuso, aHTHNOAHBIK y4acTOK 3eM-
an ana KaHaasl HaXOAHTCA MeXAY AHTHMNOZAAMH
Anscku u CIIIA, Taxxe B 103kHO# vactH Unaniicko-
ro okeata. Apxunejary Ha cesepe Kanaam coorser-
CTBYIOT aHTHIIOAHbIe TEPPUTOPHH B Pa3AKYHBIX Yac-
TAX AHTapkTHab. HanpuMep, aHTHNox ocTpoBa
BuktopuH y uedtpa cesepHo yactu Kanaasl naxo-
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autcs psaoMm c¢ beperom Murpua KpHcreHceH: H
menbpoBHM NegHUKOM MepBa, YTo B AHTapKTHAE.
AHTHIIOABI APYTHX apKTHYECKHX TeppHTOpAN Tak-
Xe HaXOASTCK Ha rmobepe)xbe AHTapKTHAbI. AHTHNOA
Cesepnoii I'pennanaAnH pacnosoxen na 3eMiae Buxro-
PHH H ITPOXOJMT BAOAD eJabdoBoro JeaHuka Pocca.
ARTHIION NoayocTpoBa TaliMblp Ha cepepe LleHTpann-
Ho#it CHOMpPH HaXOAMTCS YacTHYHO Ha MOJYyOCTPOBe
[Tanmepa (HepaBHO ero nepeHMeHoBaNl B AHTapKTH-
yecknif nmosyocrpos). Camast ceBepHast OKOHEUHOCTD
nosyocrposa IlasMepa — eqMHCTBeHHast 4aCTb AHTapK-
TAABN, AaJieKo BbiIXoAAman 3a npeneabt IOxHOro no-
NAPHOIO KPYyTa, UMEET CBOero aHTHnoaa B rry6une Cu-
6upn, npuMepHo B 300 Munax Ha 3anan or Sixyrcka.

Ho ocHOoBHOX yacrn AHTapKTHABI B Ka4YecTBe aH-
THNoAa npoTHBOCTORT CeBepHbiit Jle10BATHIN OKeaH.
Brino 6b1 cripaBeannBee, ecqH 6Bl aHTapKTHYECKHe
nenoBbie IHTH He NMpHpaBHABAANCH K cyme. B oc-
HOBHOM Ta 4YacTb AHTApPKTHAB, KOTOpas CAYXHT
aHTHNOAOM HEeKOTOPbIM YacTaM CHOHpH, CKOpee Bce-
ro, lie AMEET NOAO JAbJIOM TBEPJOU 3eMJIH.

A xak c lapaiasvm, Haumm 50-m nrratom? TyT neso
npyroe. AnTunoasl I'apaties Haxoasrcs B IOxHo# Ad-
puke. AnTHnonoM I'oHouty Ty ¢ koopauHaTamy 21,3° c. m.
n 157,8° 3. . ABAAETCS MECTHOCTb C KOOPAHHATaMHA
21,3° 10. m. u 22,2° B. A.; 3Ta MECTHOCTDb HAXOAUTCA
HeMHoro ceBepiree ropoaa l'ansu B Borceane.

OG6parute BHEMaHHue, 49 KOHTHHEHTAaJBbHBIX INTa-~
tToB CIIIA nMeloT anTHIOAOM OKeak. U Tospko 50-i
OCTPOBHOI IHTaT, pacnosiOXXeHHHH aNeKko B OKkeaHe,
JIeXKHUT NPOTHB MaTepHKa.

Tax U HanpamHBaeTCss BOMPOC: KAKHM MaTepHKaM
NPOTHBOCTOAT APYTrHe MaTepHKH? MBI yxe OTMETH-
nu, wro CeBepHas AMepHKa NMpoTHBOCTOHT MHanii-
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¢CKOMY OKeaHy, a AnrapkTHaa — Cesepnomy Jleno-
RHTOMY OoKeaHy. Kak Hac4eT OCTa/JbHbIX ManepHUKOB?

[locMoTpuM... AHTHNOAHBN AdpHKe YYacTOK
3eMIOH MOBEePXHOCTH NOJHOCTBHIO HAXOAUTCA Ha I0ro-
sanage THXoro okeaHa;, aHTHNOAHbI#A Empone yuac-
TOK 3eMHOM NMOBEpPXHOCTH TaK)Ke HaXOAUTCA B THXOM
OoKeaHe, HO Jlajbllle Ha I0r. AHTHNOAHBIH ABCTpaJIHM
yYaCTOK 3eMHOH MOBEpXHOCTH NMOJHOCTHIO NPHXOAHUT-
cs1 11a cepep ATNaHTUKH.

Ocrtannce eme IOxnan AMepnra n A3Hs. AHTH-
HOAIBIA FHraHTCKOH A3HH YYaCTOK 3eMIIOH ITOBEpXHO-
CTH MpOCTepCs B I0XHON 4acTh THXOro okeana M Ha-
ne3aet Ha 10r [OxHo# AMepHku. Takue cTpaHbl, Kak
AprenTtHHa, Unan u Ypyrsa#l, HMeIOT aHTHNOOB Ha
BocToke Kuras, a ceBepo-zanagnas 4dactb IOxHoii
AMepHKH HaxoauTca HanmpoTuB IOro-BocToutoi Asun.

Mbic TopH, camas 10kHast okolleqHOCTb JOxHOM
AMEpHKH, YXOQMT Tak faJjieKo Ha Ior, 4YTo ero aHTH-
NOAHAasA TOYKa CHMMETPHYHO YXOAHMT ajieKO Ii1a ce-
Bep H npuxoaurca Ha or llentpansHoit CHOHDH He-
ioAajieky ot ropoaa lunukan.

Heyxxenn 310 coBnageHus? [loueMy MaTepHKH B
GONBUIHIICTBE CBOEM MPOTHBOCTOAT OKeanaM?

Bo-nepBnXx, MarepHKoBasA cyinia 3aHHMaeT BCero
30 npolieHTOB NOBEpXHOCTH 3€MHOro Iapa, 3TO 3Ha-
YHT, YTO, BEpOATHee Bcero, HMEHHO YYaCTOK OKeaHa,
A He cylln 6yAeT aHTHMOAOM KaKOK-IM0O TOYKH Ha
MaTepHKe. 3aTeM HY)XHO ellle y4yecTb CTpaHIIO€ pac-
npefejeHHe CYLIN Ha NTOBEPXHOCTH 3EeMJIH.

HauHeM c TOro, 4To nonbiTaeMcs MpeACTaBUTD ILJIa-
l1eTy, pas/iefIeHIyIo Ha Ba NMOAylHapusi, OAHO H3 KO-
TOPBIX MOJHOCTHIO MOKPHITO Cylie#, a APyroe — BO-
no#. B TakoM ciydae KaXkJIOMy YYacTKy 3eMJIA MpoO-
THBOCTOs1a 6bl TQUKA B OKeaHe.

Kak HH cTpaHHO, 3TO NMOYTH BepHOe ONHCaHHe
imameit 3eman. Ecau Bol noBepHere riao6yc Tuxum
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OKeaHOM K cefe, TO yBHAHTe nepen co6oi moJsyla-
pHe, NMOYTH LEAHKOM NOKpHITOe Bogok. VI3 MaTepH-
KOBOH cymu TaM OyayT ABCTpajius, AHTapKTHAA,
kpaemkH A3uH H CeBepiioil AMepHKH. Y4HTbIBaf,
4TO ITOYTH BCs Cyma 3eMJH CTHCHyTa Ha OQHOM IO-
AyUWapHH, HeyAHBUTENBHO, YTO MaTepHKaM TaK pef-
KO JIPOTHBOCTOAT MAaTepHKH B Ka4eCTBe aHTHIIOAOB.

Ho nouemy Goablias yacTh CyluM yMeCTHJacb B
omiioM noaymapHu? Bo-nepsBbix, BO3MOXHO, NpaBa
TeOpust, MPEeACTABAAIONAsA NepBOOLITIYIO 3eMJI0 B
BH/Ie NJaHeTH ¢ OMAIIMM IPOMaflbiM MAaTEPHKOM —
ITaureeii. Ilanres packononach, u ee (pparMeHTbI
Pa3ieTUANCh, 10 AaXe 3a HeCKOJNbKO MHJIIHAPDAOB
neT He ycleaH pasONTHCh HAaCTOJNBKO, YTOOBI OKa-
3aThCSl B Pa3HbIX NOJyImIapHIX.

Ho IOxiras AMepHka ynjsiia JOCTaTOYIO Aaje-
KO, 4YTOOBI 4acTh ee OKa3ajlaCh NpsIMO HaNpOTHB Ya-
CTH A3uH. ABCTpa/iNg H AHTaApKTHIA TOXe NOMKIbI
O6B1TM OKA3aThCS APYT HANPOTHB ApYyra, 110 1o cTpail-
HOMYy cTedelHio o6cTtosTeabcTB (coBnajenHe JH
3T0?) ofe oKa3aJHCh aHTHIOAaMH HOBOrO OKeala,
nocrenemno o6pa3oBaBiieroca Mexay pasolne/nu-
MHucs vactsamn IlaHren.

U Bce xe, eciu 3T0 NpOH30INNAO0 B AEACTBATEILHOC-
TH, MoYeMy NepBoHavYajbHo I1a 3eMJie CyleCTBOBaJ
JAb oaWH MaTepHK ? YTto cTano npuuntioi aroit crpan-
Holf acHMMeTpHH B pa3BuTHH 3eMymn? YecTHO rosop4,
5 e 3Hal0, TaK YTO MpeAaralo NoKka 3To He 06cyXaaTh.

MHe 6Bl XOT€JI0Ch BKJIIOYHTD B 3cce Tabauny 27 —
HU4Yero NOAOGHOrO Bbi Gonblue HUrae He nalinere (Ha-
CKOJbKO MHe H3BeCTHO). B Heit co6panmn HekoTopbie
KpynHbie ropoAa 3eMJH, yKasaHbl HX KOOPAHHAThI H
KOOpAMHATHI UX AaHTHMNOAHKIX TOYeK. Pasymeercs, s He
MOTr BHeCTH B TalJIHILy BCe ropoJa M HPUHOILIY CBOH H3-
BUHEHMS AKHUTEJAM He YIIOMAHYTHIX TOpOOB,
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Tc_rdjmua 27

AHTUNIOAHBIE TOYKH

Topox Touxa ARTHTIORHAN TOWKa
X WHPOTa { ROATOTA | WHPOTA | AOATOTA

Jleuunrpaa, CCCP 159.9°c. m.} 30,3’ 8. n1. 159,9° 0. m.|149,7° 5. 1.
Mocksa, CCCP 55,7c.m.}37,5° 8. A.|55,7 0. m.|142,3° 3. .
bepamn, Fepmarma  152,5°c. m.{ t3,4° 8. &. {52,5" 0. 01.{166,6" 3. &.
Jlonnon, AHrms 31,5° ¢c. m. 0 51,5 w. m. 180°
[apux, @pampen  {48,8°c. m.{ 2,3 8. a. [48,8° 0. m.|177,7" 3. A.
Byaaneurr, Benrpns |47,5" c. m.| 19,3° ». 1. }47,5° ©. m.{160,7" 3. A.
PuM, Utamna 419 ¢c. m.| 12,5 8. a.|41,9° 0. 11.|167,5" 3. A.
Yukaro, CILIA 41,8 c. m.|87,6°3. . |41,8 ©0.m.| 92,4" B. .
Crambyn, Typmms  |41,0°c. m.{ 29,0 8. A. [41,0° 0. m.{151,0° 5. &.
Huio-Wopx, CUIA  |40,5" c. m.| 73,5 3. A. | 40,5 10. m1.|106,5° 8. a.
Maxpun, Ucnanus |40,4°c. .| 3,7° 3. 1. |40,4’ 0. m.[176,3" 8. A.
Onnagempns, CIIA{40,0° c. m.| 75,1° 3. . {40,0° 0. 11.{104,9" B. A.
[Texun, Kyrrait 38,8 c. m.|116,5° B. 1.| 38,8’ 0. m.| 63,5 3. 1.
Ceya, Kopea 37,7 ¢c.m.{127,0° 8. 1.{37,7" w. m.| 53,0" 3. a.
Terepan, Upan 3,7 c.m.|51,4 s 4.133,7 0. 10.{128,6° 3. 1.
Toxno, AnoHus 35,5°c. m.{139,8" 8. &.|35,5° 0. m.| 40,2° 3. a.
Jloc-Armxenec, CI1IA134,0° c. m.|118,2° 3. A.|34,0° 10. m.| 61,8 B. A.
Ulanxak, Kurait 31,3 c. m.{121,5" . £.]31,3° 0. w1.| 58,5° 3. a.
Kaup, Eruner 30,5°c. m.} 31,3 8. a. | 30,5° 0. m1.}148,7° 3. n.
Kanron, Kurai 23,1° c. m.[113,3" 8. A.{23,1° 0. m.} 66,7° 3. A.
Kanvxyrra, Unana 122,5°c. m.|88,3° 8. n.|22,5° 0. w.| 91,7° 3. a.
Mexuxko, Mexcuxa |19,5°c. m.|99,1° 3. a. 19,5 0. m.} 80,9° 8. A.
bom6Ge#, Unansa 189°c.m.{72,8° 8. A.[18,9" 0. m.[107,2° 3. A.
Caitron', Bveram | 10,8° c. wm.[106,7° 8. ./ 10,8 0. w.{ 73,3" 3. &.
Cuuranyp, Cunranyp| 1,3° c. m. {103,8" 8. 2| 1,3" 0. m. | 76,2" 3. 1.
I>xakapra, 6,1°10.m.110,9°8. 2.| 6,1"c. m. {73,1"3. a.
Nnnoneann

Cuaneit, Ascrpamua |33,9° 0. m.}151,2° 8. 2.} 33,9° c. m. | 28,8° 3. &
ByaHoc-Aiipec, 34,6°w. m| 58,3 3.a.134,6°c. m. |121,7° B. A.
ApreHTHRa

! Ceftwvac Xomumun. ([Tpunew. nep.)
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Ta6auua 3akoH4eHa; BOT BaM HECKOJABKO J0060-
NMLITHBIX 'PaKTOB KacaTeJIbHO aHTHITOANKX TOYEK.

AnTunoanas Touka Jlongona Haxoaurtca ita 180-M
MepHAHaHe JaJIeKO Ha Iore OT 3KBaTopa — MPHMepHO
B 600 Mmuasx or HoBoit 3enanauun. banxaiman k aH-
‘rHnoay JloioHa cyina npeacrasaser co60il rpymnmy
KaMeHHCThIX OCTPOBOB obmel naoiabio e 6oJblile
Manxsrrena. Onu npunagaexat Hoso# 3enanauu H
pacnojoxxeHH B 150 MHAsX Ha ceBepo-3aHaj OT allTH-
noano# ToukH Jlonaona. M kak Ha3biBaloTcs 3TH OCT-
poBa? Hy xe, otranafite!

Chnaerecb? ITo ocTpoBa AHTHITIOAOB.

Yto kacaercsa [Ilanxas, utro B Kurtae, TOo ero aH-
THIIOAHAsA TOYKA MPHXOAHTCA Ha rpaHHUY MeXAay
Ypyrsaem H AprenThHHol B 225 MHASX Ha ceBep OT
BysHoc-Aitpeca. 51 yBepeH, 4TO 9TO CaMas 3aMeda-
TeAbHas Mapa ropoAoB-aHTHIIOAOB (MJAH MOYTH aH-
TANONOB), Tak Kak B Illanxae xuBer oxono 7 Mui-
anonoB xutened, a B bysnoc-Alpece — OKoJ0
3 MHANHOHOB. JTO @AHIICTBEHHBIH cayyal, Koraa
aHTHNOAAMH ABASIOTCS Meranoaucsl (cM. raasy 12).
AntunonHasa Touka [lekMHa HaXoAHTC BCero B
80 Munax or Baus-Bnanka, ApreHTHHa. 3TO eme
6onee G6/M3Kue aHTHNOABI, onHako Daus-bnanka ne
Meranojamc. TaMm npoxusaer okono 120 Tbhicay de-
JIoBeEK.

He 3a6yaem u npo antunon kuraitckoro Kanro-
Ha, pa3 C Hero nadaaoch 3cce. ITo, KOHe4YHO, Ie
uanunoiickn#t Kanton, u Boobme 310 MecTo He B
Cepepnoii AMepuke. CoBceM Hao60pOT, €ro aHTH-
noAHaA Touka HaxoAHTCA Ha OxHo- AMepHKalICKOM
KOHTHHEHTe, TaM, I'le CXOASTCA rpanuus AprenrtH-
Hbl, Uuau U BoauBuH.

AHTHnonHaa touka Cuanes, ABCTpaiHsi, HaXo-
autcs B CeBepHO ATAaHTHKe npuMepHO B 250 MHu-
JISX Ha 10T OT A30pCKHX OCTPOBOB.
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Antnnoanas touka >xakaptel, MHAOHE3HA OKa3a-
J1ach B KONYMOHUHRCKHX AHAaX NMPHMePHO B 125 MHaAX
Ha ceBep OT BoroThi. AHTHNOANIAA Touka CuHranypa
nonasja B BocTouHblt IKBafOp K HCTOKAM AMa30HKH.

N nakonren, antunoaHas touka Catlirona Haxo-
aurcs B llentpasnHoM [lepy, Takke y HCTOKOB AMa-
30HKH. 51 roBopio 06 3TOM I TOrO, YTOOHI Te, KOMY
xBaTHT Cailrona M BCero, YTo ¢ HUM CBA3all0, TOYHO
3HaNH, KyJaa exaTbh, YTOOBl yOpaTbCs OT llero Kak
MOXXHO faJiblle.

U naiite Mae 3narb, Kkoraa cobeperecs. Moxer,
s noefy C BaMH.

I'nama 14
BPEMSA HAIIEN XXHU3HHU

Heckonbsko ner a3aa MHe BbIAas1ach BO3MO)XHOCTD
NOBHAATH MOEro MPHATEJsi, XXHBYIUEro AafieKo OT
meHs. 51 o6pruHO cHXKyY y ce6sa, B Maccauycerce, a ol
B KanudOpHHH, H y Hac Tpex4yacoBas pa3HHIIA BO Bpe-
MEHH.

[nanyB na wacel, 1 yBHAe, 4TO yxke 9 yTpa, H
pEIHJ TYT JKe eMy MMO3BOHHTb, YTOOHI 3acTaTh ero B
noJixeHb, MOKa OH He ycnes Kyaa-HHOYAb YATH no-
o6enats. OH cpa3y ke noaHsan Tpyoky. 5 6wmin B
cBoeM OGBIYHOM pernepTyape, Becb KHMeNl 3Hepruei,
110 B HeM YYBCTBOBaJaCh KaKasA-TO CKOBAaHHOCTb, YTO
MeHsSI HeMHOr0O BCTPEBOXKHJIO.

HaxoHen s cxasau:

— Jla 4ro cayuunoch, Apyxume?

Y on (cambili BeXJMBBIi YeIOBEK Ha CBeTe) cKa3aul:

— Hmuuero. Ilpocto B mectb yrpa s peako Obi-
Bal0 B yAape.

¥YBHl, B criemmke s MpHOaBHJ TPH 4aca K OOCTOH-
CKOMY BpeMeNH, BMECTO TOrO YTOOHI BHIYECTb.
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Ha 3ToM nctopus He KoHYaerTcs.

Bckope nocne 3Toro cayyast s Hanmucana KHury o6
H3MepeHHH BpeMeltH H NoAyMaJ, yTo 6yaer 3abaBHO
HaneyaTaTh HCTOPHIO O MO€if OIVIOIIHOCTH 1ia Cynepo6-
JIOXKKe, KOTOPYIO O6bIYIIO OTBOAAT IOA pa3Hbi€ Meno-
4H Bpojie KpaTKoit 6uorpacuu. Msaartens cornacuics,
OAHAKO PEeIlHJ, YTO Takas olHOKa eABa JH cAesaeT
aBTOpY Y€CTb; H, He ITOCOBETOBaBIIHCH CO MHOH, Nepe-
BEpHYJ Bce BBepPX HOraMH M HaltHCcaJl, 4To He 51, a KTO-
TO APYro# NMo3BOHHJI MHe B IIECThb yTpa.

Kax BaM 3TO HpaBHTCA: Majo TOro 4to pasly-
AnN, Tak eiqe u oboaran! K cuacthio, HMa Moero
Apyra He YIIOMHHAJOCh, H Tellepb R MOCTapaJjcs 3a-
I'ai¥MTh CBOIO BHHY. [la, BceMy npHYHHO#N ObiNia MOR
I'AynocThb.

N BonperH npusHaHHIO cOGCTBellHOH HexoMIte-
TEHTHOCTH, S BCE XK€ PHCKHY NPEACTABHTH BaM MOH
pPaccyXJeHHs O 4acOBbLIX MosAcax.

[longeHr — raaBHOe BpeMsI CYTOK, IIOTOMY H9TO
€ero MOXHO YCTaHOBHTb Of{HO3HayHOo. B mnojaenn
uentp CosHua coBnagaer C JHHHel Hebecnoro me-
puanana. (HeGecubilt MepHAHaH — 3To BooGpakae-
Mas JMHHS, MPOXoAsmas ¢ ceBepa Ia 10T 4epe3 3e-
HHT HaGaloaaTens.)

Kax MOXHO cyaAnTb NO oniyHieHHsIM, HHTepBaa OT
OHOTO MOJIyAHA A0 CJAEAYIOLEro OCTaeTcss OAHHAKO-
BbIM JieHb 33 [JHEM.

Ecnu MBI caenaeM 4Yachl, CTPEJIKM KOTOpbIX OyayT
NOBOPAaYHBATHCA C MOCTOSHHOK H Hagnexaueh cxo-
POCTBIO, TO OGHAapYXXHM, YTO IAIIH OmyHIe/NHsi, B
o6meM, COOTBETCTBYIOT HCTHHe. Ec/H Yachl noka3sbi-
BaloT 12, koraa Coanue nepecekaeT MepHiHaH, TO,
korara ConHue cHOBa mnepeceyeT MepHAMAI, OHH
BIIOBb MOKaXXYT 12 4acoB H Tak fajee.
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WUnn xe onn 6yayr nokassiBaTh noamu 12 yacos
KOKABINA nojagenb. Ecau 3aBecTn yach! Tak, YTO6H OHH
M3MepsAJH POBHO 24 yaca B CYTKH, TO BBISCIIHTCSH, YTO
B TedeHHe rofia MoMeHT, B koTopblit ConHlle nepeceka-
€T MEPHAHAH, PeAKO NPHXOAHUTCSA POBIIO Ha NOJIAEHD.
[la)ke €ClHM TTOCTOAHHO NMOABOAMTH Yachl, YTOGLI OHH
IUH YyTh MeAJieHliee HIH YyTh GHCTpee, Mbl BCEe paB-
HO He UcTpaBuM norpemHoctb. Ho ecan dackt HAYT C
NMOCTOSTHHONW CKOPOCTBHIO H €CJH 3eMJIsT Bpalaercs C
MOCTOAHHOM CKOPOCTHIO, B YeM Xxe Aeno? [leno B acT-
poHOMHH. Ecau 6b1 op6uTa 3eMiH 1peacTaBisia co-
6ot naeanbHbI# KPyr H ee och HMea Gl Ny 1€BO Ha-
KJIOH, TOTAA NMOJAJAeHb B KaXAbI# AeHb roga NMpHXO-
anJcs 6b1 poBHO Ha 12 yacoB, H3MepsieMble YacaMH C
MOCTOSIHHOM ckopocThIo. Ho Beab opOuTa 3eMaH uMme-
eT popMy 3naunca, u ocb 3eman nakaornena (Gonee
yeM I1a 23 rpagyca) K MAOCKOCTH 3KJMHNTHKH — 3TH
OGCTOATENBCTBA H BHI3BIBAIOT MOTPEITHOCTb.

Taxum o6pa3om, ecan ConHle nepecekaer Hebec-
Helfi MepuaHaH, nanpumep, 20 nekabps poBHO B
12.00.00, To na caexymooimii AeHb OHO nepeceyeT Me-
pPHAHaH YYTb NO3Xe, Yyepe3 Aelb ellle NO3XKe, H Tak
nanee. K navany ¢peBpans MoMeHT nepeceuenuss Con-
ImeM MepHaHaHa npuxoancs 6n1 Ha 12.16. ITocne
Yyero OHO CTasI0 6Bl MepeceKkaTh MEPHAHAH paHblIe,
u 15 anpesns 3To cHoBa cayumygoch 6bf B 12.00, a
15 Mmags — B 11.54. Ho 20 mons — suosp B 12.00;
{ aBrycra — B 12.06; 1 cenrabpa — onsars B 12.00,
J Hos16pss — B 11.44 u 20 nexabps — cHosa B 12.00.

[IOHATHO, YTO HEBO3MOXHO TepheTh, Koraa Con-
[I11e ¥ YaCbl ITOCTOSIHIIO CKOJIb3SAT APYr MHMO ApYra
B MOHOTOHHOM H 3aMbiCJIOBAaTOM TaMmile, AaXKe eCHH
B MTOre CpefHee 3HaYeHHe 3a roa Mnojay4aercs npa-
BHJIBHBIM.

Ilpumercs Aenath BHIGOp H3 TpexX BapHaHTOB:
1) cBepaTh BpeMs no CojHUY, UTHOPDUPYS YacChi;
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2) cBepsTb BpeMs no 4yacaM, urHopmnpya Couue;
3) npHHOPOBHUTb CKOPOCTb, C KOTOPOi MAYT Yachl, K
COJIHEYHBIM KallpH3aM M CBEPsITb BpeMs o 060HM.
Ho noaymaiite, kak yno6Ho onpezneasTb BpeMs
10 YyacaM € TOUIIOCTBIO IO MHUIIYThbl M KaK TPYAIIO IO
Coimuy. Kak cioxHo pa3pa6oTaTb MeXaHM3M, KOTO-
PhIi coryiacoBaJ 6bl x04 yacos ¢ asuxenueM Coun-
ua. [loaToMy cTaHOBHTCSA NOHATIIO, O4YEMY, KOra B
cepeautHe XVII Beka 6plan n3obperenm TouHbIE
Yacbl, BbI6Op OB czejiaH B NOJIb3Y BTOPOro BapH-
aliTa, H Ha CBETHJIO nepecTaaHn obpamniaTh BHHMaHHe.
BMmecto nacrosmero Couina, KoTopoe nepeceka-
et 1e6ecHblii Mepuanan Koraa eMy B3flyMaercs, acT-
poHoMbl H300pesn cpeaHee CoJsHue, npoxoasiuee
Mepuauan posHo B 12.00.00 xaxzapii aenp roaa
(BpeMs u3MepgeTCs MACaJbHO TOYHBIMM YacaMH).
BpeMsi, ocHoBaHIoe 11a peaibHOM NPOXOXAeHHH
Hacrosuero CosHua uyepe3 HeGecHm# Mepuauan,
Ha3bIBaeTCs MCTHHIBIM cOJilledlibIM BpeMelieM. Bpe-
Msi, OCHOBaHIlOe Ha ABM)XeHHHM cpexaHero CoJinua,
HHa3blBAeTCsA CPEAHUM COJIIIEYHBIM BpeMeHeM.
PasuocTb MeXAy cpelliiM BpeMelleM H HCTHIIHbIM
BpeMeHeM B TeueHHe rofia BbIpa’kaercsi ypaBHEeHHEM
Bpemenn. Camulit npoctod cnocob rpadpnueckn u3ob-
pPa3uTh ypaBHeHHe BpeMellH — NpeAcTaBUTh KPHUBO-
60KyI0 BOCBMEDKY, KOTOPYIO MOXHO YBUAETDb I11a Ca-
MbIX 60JBUIMX riaofycax riae-ro B THXOM okeane.
Ona nasblBaeTca aHajJeMMoil — 06pa3oM roAOBOro
nytn Cosxua. Ecnu u3yynTb ee noBHHMaTeslbHee, TO
MOXXHO BBICYHTATh PasHHLy MeXAy HMCTHHHBIM H
CpedllHM BPEMEeHEM 1A KaXXJA0oro AHSA B roay.
Cpenxee BpeMsl 3aBUCHT OT JIOJATOTbI. ¥ BCEX, KTO
CTOMT Ha OAHOH M TOH Xe€ JIMIIMH, NPpOoXoAsIuei c
cesepa Ha IOT N0 NOBEPXHOCTH 3eMJIH, HaJl roJIOBoH
OIIMH M TOT XXe HeGeCHHit MepHAHaH; AJs BCeX HHUX
cpeatiee CoJunue nepecekaer MepuaHall OAHOBpEMEH-
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it0. Ec/in KTO-TO BCTalleT BOCTOYHEE, TO €0 MEpHAH-
an (npoJeraomuii BocrouHee) CoJHLe Nepeceyer
paHblIe, MMOCKOJbKY OHO ABH)XXETCs ¢ BOCTOKa Ha
3anan. CpeaHee CouHiie B ero BHAMMOM JBH)KEHHH
¢ BOCTOKa Ha 3anaj (no Mepe spalieHust 3eMJIN BOK-
pyr CoJHlla ¢ 3amafa Ha BOCTOK) 3a 24 yaca nepe-
CeKaeT OJMH 3a APYrHM Bce MEpHIAHaHHI.

Kpyr, nposeZieHHbIH BOKpPYr 3eMJIM IO 3KBAaTOPY
HJH NOo 060N M3 JMHHUH, NapajjenblibiX 3KBATOPY
(napanesneii), conepxut 360 rpanycos (360°). Ecan
y ConHua yxoaur 24 uaca, yTo6H rpoiith sce 360°,
3HAYMT, Ha TO, YTOOH npoiiTn 1°, Tpebyerca 4 MUHYTHI.

Tak kak B kaxaoM rpaayce 60 ayroshix MHHYT
(609, n B Kaxpgoil MuHyTe 60 AYroBMX CeKyHA
(60", To y ConHua yxoaur 4 ceKyHABI, 4TOGHI
npoiitn 1, n 0,067 cekynanl, yto6n npoiitu 1.

HaBaiiTe morasauM, 4To 3TO 3HAYMT HA NPaKTH-
Ke. BocToH HaxoquTcA NMpUMepHO Ha mmpoTe 42° 20
c. m. Ha ganHoi mupoTe oauH rpagyc, orMepeHHbIH
Mo napajuienu, pasen 51,3 muan. Oxna ayrosas
MMHyTa paBHa 4515 ¢pyTtaM, a oaHa ayroBast CeKyH-
Aa — 75 yram.

Mol 6ocTonckuii aoM cTOHUT B 9,2 MHJIM Ha 3a-
[raf OT 37jaHHs najaThl NpeACTaBUTEJIEH JierHCcaaTy-
pbl IITaTa, TO ecTh npuMepHo B 10,8 qyroso# MuHy-
Tol. IIpeactaBbre cebe, uTo cpeanee CoJiHle Kak pa3

! Kak 6ms10 661 yao6Ho, ecsin 6bl CEKYHAB W MHHYTH Obian
B NATHAAUATL pa3 Kopouc, yeM ceiuac. Toraa Coauiy TpeGosa-
nach 66 1 «KOpOTKasA ceKyHaas, yrobw npoit 17 m 1 <xopoT-
Kad MHRYTa», uroOni npoiitn 1. lllecTbAecAT TakBKX <KOPOTKHX
MHHYT» COCTaBHJIH Obl «rpaayc BpeMeHH», 3a kotopuwifi Cosnnlte
npomso 6m §1°. IlarHaauaTe rpaaycos BpeMeHR COCTAaBPMAH Onl
yac, a ABaAMATD JeTbipe Jaca cocraBmam 6bi AeHb. OAHAKO HH
OARH HOPMaJbHBIA YEJIOBEK HE COTAACHTCH o6pedn cebm Ha Ge-
3yMRe nepexoia K HOBOH BPEMERHOH MIXajse TOABKO PagH TOro,
YTOOH 3CMHBE MEPHAHAHLI MACANBHO COOTBETCTBOBANR SEMHBIM
YyacaM R YAOBJETBOPAJACL MOH CKJIOHHOCTD K CHMMETPRR H TIO-
paaxy. (ITpumex. asm.)

8 A. Asumos
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nepecekaeT MepMAHAH Yy NaJaThl NpeAcTaBHTEJel.
EMy nonamobntcsa 43,2 cekyHanl, 4yTo6bl nepeceub
10,8 nyrosoit MunyTH MexXxay naJjiaTod H MOMM Q10-
MoM. ClienosartesbHo, Korga B naaare 12.00.00, To
B MoeM aAoMe Jjump 11.59.16,8. A korpa cpeniee
Coanne nob6upaercss 1o Mepuanana, COOTBETCTBYIO-
IL(€ro MOeMYy [IOMy, U Y MeHs HacTyNnaeT [0J4eHb, TO
B najare npexcrasuteldet yxe 12.00.43,2. A npm-
BeJl BaM [IpUMEp TOro, YTo MOXHo 6bL10 6bl Ha3BaTb
<HHAHBHAYaJAbHBIM CPEAHMM BpeMeHeM».

Ho MoxHo nolitu eme gaapuwie. Mo#t goM — sto
He MaTeMaTHYecKas Touka. B caMoll mmpokoii yac-
TH OH HMeet okoJ0 60 ¢pyToB B HanmpaBJieHUH ¢ BOC-
TOKa Ha 3amax, niu 0,8 nyrosoit cekyHanl. ITO 3Ha-
YUT, YTO MEXAY TeM MeCTOM, TAe si CIJII0, U TeM
MEeCTOM, I'je A NedYaTal0 Ha MallWHKE, CYIecCTBYET
Pa3HHIla BO BpeMEHHM B OAHY ABAALATYIO CEKYHbI.
[Inmymas MammuHKa pacnoJjiaraercss Ha sanaje oT
MOeH KpOBaTH, TaK YTO, KOrja y nHuyuei Mamui-
KH posHo 12.00.00,00, y kposaTu yxe 12.00.00,05.

KoneuyHo, Heseno TpaTHTh BpEeMst Ila pacyeTbl
<MHAMBHAYANLHOTO CpeAHero BpeMens». Ecan 6b1 Ha
Ky[oJe najarbl OpeACTaBHTEJEH BHCEJH OrpOMHBIE
6alueHHbIe Yachl, KOTopbie Oblau Obl BUAHLI H3 MOe-
ro oKHa, s1 6€3 TeHH COMHEeHHs ycTaHaBJUBaJ 6bl 110
HHM CBOM uachl M nJjesas OH 11a pa3Huny B 43 ce-
KyHAbl. HyTb-4yyTb OTCTaTh OT CpeaHero CosHua niau
neperHaTh €ro — 3TO IIYCTSIK B CpaBHEHHUM C Y[06-
CTBOM NOJIb30BAHMA TOYHBIMH YaCaMH.
° Kcratu cka3satb, yxe B cepeaune XIX Beka cra-
JIO O6BIYHBIM €JIOM CBEPATDb JIMYHbIE Yachl ¢ ropoj-
CKHMMH yacaMu Ha PaTylue WM ApyroM BaxklloM 3Aa-
Hu4. BMecTO MHAMBMAYaNbHOrO CpeJIHEro BpeMeHH
NOSIBUJIOCh MECTHOE cpefiiee BpeMs: CpefiHee BpeM,
MOCTOSINHOE HA TEPPUTOPHH KaKOIr0-TO HACEJEHHOro
nyHkra. M ecam 6bl XXHTeJsAM coceAHero ropoaa,
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llaxoasuerocss B 25 MHMJSX OT Ballero, NpPHILJiO B
roJIOBY YCTaHOBHTb MECTHOE CpelHee BPeMs TaKHUM
o6pa3oM, YTOOH HX Yachl Ha JB€ MHHYTBHl OOGroHAIH
BalllM, YTO )X, OHH HMeJIH Ha 3TO II0JIHOE IIPaBo.

HUTak, B 1850 roay e paftonm 3emHoro mapa, rae
TOYHOE BpeMA y>Ke CTajlo 4acCThlO KyJbTYpbl, NpeA-
CTaBJIAJIM CO60#H YyNOBHITHYIO MELIaHHHY Pa3HOOO-
Pa3HBIX ¢MECTHBIX BpPEMEH».

Ho x ToMy MOMEHTY MHOTHE CTPaHB! Y>Ke NOKPbI-
JIMCb CTaJbHON MayTHHOH >keJie3llpIX JOpOr, H BiIEep-
Bbl€é B HCTOPHH YeJIOBEYECTBa 3HAYHTEIbHOE YHCJIO JIIo-
Nie# CTasno peryasipHoO COBEPINATbh CYXOITyTHDIE TIOE3KH.
Yro6h o6ecnednTd HaJIEXKHOCTD U 3¢ ¢eKTHBHOCTD XKe-
JIe3A0N0POXKHOro coofmielus, rnoesfaa JOHKHB NpH-
ObIBaTh M YXOAUTDH <BOBpeMsi». EC/H oHM ona3abIBa-
0T MJH CMelar, TO NaCCaKUPH BBIHY>XAEHbI CUIETD
iIIa BOK3aJle B OKMAAHHH MJIH, XYXXe TOro, sBHBIINCD
i1a CTAaHLHIO, CMOTPETb BCJIeA YAANSAIOWIEMYCS OE3Y .

YXKenesuble AOPOTH CTaJM NEPBLIM NOBCEAIIEBHHIM
sIBJIeHHeM NHBHJIHN3ALMH, KOTOPOe HanoMIUI0 coaep-
>kKanueM ObiBlIyi0 Metadopy <«MuIlyTa B MUHyTys. [0
Tex nop Huuro (Kpome, MOXKeT GBITb, aCTPOHOMHYECKUX
nabaoaeHnii) He Tpe6oBaNo OT OOBIYHOIO YeJOBeKa
CKpPYNyJe3HO# TOYHOCTH BO BpeMeHH, H OH MOr Or-
PaHMYHUTLCS PacNJbIBYaTHIMM YKa3aHAAMH BpoOLe
«JINIIb COJIHIIE NepeiieT 3eHUT» WJIH <BO BTOPYIO CTpa-
Ky HOYHM, KOTZja CKJIOHHTCA KoBI Hap numaieM 3aMKas.

HTak, yTo6b 06J€rYUTh XHU3Hb MMOTEHUHAJbHbIM
MaccaxmpaM, >XeJe3HONOPOKHHUKH HAadalH M3XaBaTh
pacnucalus NOe3Z0B, H TYT XXe OKa3aJoCh, YTO AJs
3TOrO COBEPILICHHO HE TOJUTCS MECTHOE cpeliHee Bpe-
ms1. MecTHOe cpezliee BpeMsi OTJHYAJIOCh BO BCEX Ha-
ceJIeHHBIX MYHKTaX, Yepe3 KoTopble NPOXOAHJIA XKe-
Jie3Hast fopora, H Jjiio6as MmofbITKa MPHMEHNTD BpeMs
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OIIHOTO roposKa A Apyroro (u Hao6opoT) OKaHYHBa-
Jlachb My4YeHHMAMH ANA BceX ydyacTHHUKOB. Ilosisunach
HACTOATE/IbHAsA HEeOOXOAMMOCTb YCTAHOBUTb cpeaHee
BpeMs, OAUHAKOBOE Ha BCEM HNPOTSAXKEHHUH KeJIe3HBIX
JOPpOrT.

K cyacTpio 1/14 TeX CcTpaH, rae B cepelMHe H BTO~
poit monosuxe XIX Beka nosBHINCH NEpBhie XeJe3-
Hble JOPOr¥, OHH HMEJH OTHOCHTEJIbHO He60/bIyIO
NPOTHKEHHOCTh ¢ BOCTOKA Ha 3amajJ, H pa3HHLA BO
BpeMEHH MeXJY 3anNaJHbIM H BOCTOYHBIM KOHI{aMH
6blna He Takasl 3aMeTHas.

Hanpumep, 8 BesinkoOpHTaHHH pa3HUIIa BO BpeMe-
nu Mmexay Jloaponom u Fnasro cocrasaser 16 MunYyT.
Bo ®paxuuu pasuuua 8o BpemeHn Mexay Crpaclyp-
rom u BpecroM — 45 munyT. B Fepmannn (umest B Bu-
ay rpatnisl XIX Beka) pa3uuua BO BpeMEHH MeXAY
AaxenoM U Kenurc6eproM cocrasisa okoso {1 yaca.

B athx crpanax 6bljia BO3MOXHOCTb BBECTH eliH-
Hoe MeCTHoe BpeMs MJId CHCTEMBbI JKeJe3HHX Aopor
M BCE€X HaceJeHHMX NYHKTOB CTpaHbl, B KOTOpPHX
cpesHee BpeMsA OTJHMYANOCh 6H OT COJHEYHOro B
XyZAlleM cjy4ae Ha HeCKoJibKo MHHYT. Takoe pac-
Xoxaenue 6bLJI0 MUKPOCKONIMYECKH MaJIoH nello# 3a
6e3ycJOoBHbIE BHIroAbl B pe3yJibTaTe.

(Xots roTos cHopUTH, YTO, KOTZa B KaKOH~-HM6Y b
samtaTHbll Hunepuaaren, [Tomnomrepp nian Cyonc-
JIH TIpMlIeJ] NpHKa3 NepeBecTH TOPOACKHE Yachl Ha
ceMb MHHYT Bliepes, YToObl IPHBECTH HX K rocyaap-
CTBEIIHOMY CTaHAApTY, AeJo He obolioch 6e3 rpoM-
KHUX NPOTECTOB CO CTOPOHH T€X, KTO BBICTYIaJ NPOTHB
«NOCATATEbCTB Ha BOroM ycraHoBJIeITHOE BpeMs».)

Ho He BceM pemeHne Jajioch € JErkocTblo, H60
6niin B XIX Beke aBa rocyzapcrsa, coyerasiiue Gbic-
TPO PacTYILYIO CeThb JKeJe3HbIX AOpOr ¢ rpoMaxHON
TeppHUTOPHEH, NPOTAHYBLIENHCA ¢ BOCTOKA HA 3alaj.
Peub Hzer, pasymeercs, o Kanage u CIIIA. Pa3auna
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BO Bpemenu Mexay IToptienaom B wraTe Man u [1op-
TaenaoM B mrate Operotl cocrapisieT OKOJIO 3 € N10J10-
BHHOM 4acoB, a pa3nuua Mexay l'aandaxkcom n Ban-
KyBepoM B Kanane — okoJso 4 yacos.

B cBA3M ¢ 3THM HEBO3MOXHO OBLJIO YCTAHOBHTh
MecTHOoe BpeMsi, eMHOe AJist Bcel teppuropnu Ka-
Haasl M CIIA, ¥ o HeKOTOpHIX 1op Kaxkaas xenes-
HOZAOPO>KHasi cucteMa (pYHKIHMOHHPOBaJa no cob-
CTBEHHBIM BpeMeHHbIM cTaHzapTaM. B pesyiabrate
NOJyYHJach CTpalliHast Hepa3bepHuxa.

Brixoa M3 cioxuBmIENCA CHTyallMH 3aJIHUIM 4YHC-
JIOM BBIrJIIANT NPOCTO AETCKHM B CBOEH MpOCTOTE.
Bcero-nascero HyXHo 6bl10 pasfeJINTh CTPaHy Ha
HeCKOJIbKO 30H M BBECTH B HMX CTaHAApTHOE MECT-
HOe BpeM#, YToObl pasHHula MeXAy COCeXHHMH 30Ha-
MH COCTaBJIAJIa OJMII Yac.

BniepBnie 3Ta MBICJAB poaMJach y KaHaana CaHa-
¢dopaa Onemunra u amepukanua Yapaosa @. Jlay-
na. A cuyen Heo6xoAUMBIM YMOMAHYTb MX HMEHa
raaBlipiM 00pa3oM NOTOMY, 4TO NORXOOHO MHOIHM
6aaromeTenaM YeJOBEYECTBA I[1arpalod MM c¢TaJio
noJjHeiimee 3a6BeHue.

[TocMoTpuM, HackoabkO 3¢ ¢deKTHBHOH OKa3anach
3onajpHas cucteMa. HaulieM ¢ HyseBoro MepmpaHa-
Ha, MHAaYe Ha3pBaeMOro HayaJbHbIM HAH ['puiBHyY-
ckuM (NMOCKONBKY Ol IIPOXOAMT yepe3 IpHHBHYCKYIO
o6cepsatopuio B JlonaoHe), H NPeANONOKHUM, YTO Ha
HYJIeBOM MepHaHalle POBHO MOJAEHbD. |

Cpeanee Conuue npoxoant 15 rpaaycos ¢ BoOc-
TOKa Ha 3anajl poBno 3a oauH 4yac. CienoBaTteJibilo,
yepe3 yac oHO fobupaetrcs ao 15° 3. A., U, Korpa Ha
[yJieBoM Mepuanaie noéaaetib, na 15° 3. 4. 11 yacos
yrpa. Ha Tex e ocnosalusax AejiaeM BbIBOA, YTO Ha
30° 3. n. 10 yrpa, na 45° 3. A. 9 yrpa u Tak nasee.

BoaspatuMcs Kk nyseBoMy Mepuanaity. QueBnatio,
yTo cpeaneMy Couiny HyXxell Tak)ke OAHH 4Yac, YToOb
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Ao6parbCst 10 HEro oT Mepuaunana Ha 15° socrounee. K
TOMY BpeMeHH, Korjaa Ha 0° noszenn, 11a 15° B. 4. yac
ansa, na 30° B. A. ABa yaca AHA H Tak jaJiee.

Hrak, Mo>kxeM cocTaBHTh Tabauny 28, rae nosro-
Ta 6yeTr COOTHOCUTbCsA cO BpeMeHeM. [lpencrasuy,
YTO MBIl C MaTeMaTHYE€CKOi TOYHOCTbIO pa3feJHIH
NOBEepXHOCTb 3€MJIH Ha ABAAUATH YEThipe MOJIOCH
(nogo6nsie noJbKaM aneabCHHa), YTOGBI MO LENTPY
Kaxo! NpoxoAns MepHAHaH, YKa3alHbl# B Taban-
ne 28. Kaxxaas nosoca 6yseT cOOTBETCTBOBATh CTaH-
AApPTHOMY YaCOBOMY [10siICY, NPOCTUPAACH OT 7,5° Ha
BOCTOK OT MepHAHMaHa Ao 7,5° na 3anax. TakuMm o6-
pa3oM, HyneBoH MepuaHaH npoiper Mo uHENTPY ya-
coOBOro nosica ot 7,5° 3. A. no 7,5° B. A.

YeTpipe TaKMX CTaHAAPTHBIX YacOBHIX MMoscCa
nepeceKaioT COPOK BoceMb cMeXHbIX mratoB CIIIA.
Teoperuueckn OHH MMEIOT CJEAYIONHE KOOPANHATDI:

1) or 127,5° 3. a. no 112,5° 3. A., mepuanan 120° 3. n.

2)or 112,5°3. n. n0 97,5° 3. a., meprauan 105° 3. A.

3) or 97,5° 3. a. no 82,5° 3. a., mepuauan 90° 3. A.

4) ot 82,5° 3. n. no 67,5° 3. A., Mepuanan 75° 3. A.

Bort 11a3BaHHA NOSICOB IPHMEHUTEJIPHO K HX Ieorpa-
(PpHYeCKOMY HOJOXKeHND HA Tepputopud CIIIA: 1) Th-
XOOKeaHCKoe CTaHapTHOE BpeMsA; 2) ropioe craH-
AapTHOE BpeMs; 3) LeHTpaJibHOe CTaHAAPTIOE BpeMs;
4) BocTOUYllOe CTaHAapTHOe BpeMsA. Beslazexiio gaxe
NHITaTbCA NOMEHATDb 3TH Ha3Ballus, 11IECMOTPA 11a HX
YCJAOBHOCTD M 3aBUCHMOCTb OT KOHKPETHOR MeCTHOCTH.
B ToT e uacoBO# nosic, KOTOpblit 0XBaThHBaeT BOCTOK
CHIA (u noroMy Ha3bIBaeTCst BOCTOYHBIM), BXOJMT 3a-
nag JOxuoit AMepuku. F'opuntit nosc, oxsarniBalommit
CxkanucTble rophl, B ApYrHX MecTaX NpOCTHPaAeTCs! Haj
OKEeaNoM.

BosbMeM yacoBbl€e Nosica B MVIAHETAPHOM MacIlTa-
6e » nonpobyeM onpeAeJUTh HX KAKHM-TO CIIOCOO0OM,
He 3aBHCAIMM OT KOHKPETHOH MecTHOCTH. QnpeneJie-
HUA AOJXKHB UMETh CMBICH AJis Bcell NJaHeTHl.
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MOaHO Ha3BaTh KaXKAbIA YacOBO# NOsIC 10 €10 MEPH-
AHaHy, HATTpUMep, BMECTO <BOCTOYHOIO CTaHAApPTHOro
BpEeMEHH» FOBOPHTD O <«CTAHAAPTIIOM BpeMeRH 735° 3. .»
KJIM <4acOBOM nosice 75° 3. A.». Hensoxo, AO Re com-
KoM KpacHBO. [lockosbKy riiaBnas uejap YaCoBHIX Io-
SICOB — CTAallAapTH3NPOBATh 0003HaYEHHe BPEMEeHH!, Ho-
yeMy He Ha3biBaThb KaXAbIH NosiC O €ro BpeMeHH.,

Ecsmm HayaTs ¢ 4acoBOro nosica, 0o LEHTpPy KOTOpo-
I'0 MPOXOAMUT HyJIePON MepHUAHaH, H B3ATb A1 ynobcTsa
noJAeHb, TO MOXKHO Ha3BaTh ITOT NOAC ABCHARUATDHIM.

Tabauua 28
YJACOBBIE NIIOACA
Mepuanan Bpems
180° 0 (24)
165° 3. a. i
150° a. n. 2
135° 3. A. 3
120° 3. a. 4
105° 3. n. S
90° 3. a. 6
75° 3. n. 7
60" 3. n. 8
45° 3. 1. 9
30° 3. n. 10
13° 3. 4. 11
0 12
15° 8. A. 13
30° B. A. 14
45° B. 1. 15
60° B. n. 16
73" B. A. 17
90° B. A. 18
105° ». 4. 19
120° ». n. 20
135° 8. A. 21
150° 8. A. 22
165° 8. n. 23
180° ». n. 24 (0)
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M3 Tabinus 28 BuaHo, 41O, KOrAa Ha HYJIEBOM Me-
pUaAHaHe tosAeHb, HA 75° 3. 4. 7 yacoB. [lockosbky
yepe3 BOCTOYHMN cTaHAapTHHIN ¥acoBON mosic Npoxo-
ANT 75-# MepuaNaH, TO HA30BEM €ro CeAbMBIM ITOSICOM.
AllaNlOTHYHO, LEHTpPaJbHbIfi CTaHAApPTHHH YacoBOH
nosic — 3TO IWECTO#H YacoBoO#H Nosic, rOpPHBLIA cTanaapT-
HbBIi — natbiff 1osic, a THXOOKEAHCKHH CcTaHAApT-
HBIf — 4eTBEePTHIA NosicC.

Tenepb mo6o#, KTO 3naeT, HA KAKOH JOATOTE HAXO-
AUTCA, NJIM CMOXKET HAaliTH ee Ha KapTe, TEOPETHYECKHU
MOXeT OHpeJeJIMTh CBOM YacoBOM nosic; npasaa, 6e3
ydyera NOJUTHYECKHX H 3IKOHOMHYECKHX (PaKTOPOB.

I'pannua Mexay ceAbMbIM M IIECTbIM YacOBBLIMH
nosicaMM HPOXOAMT no 82,5° 3. 4., TO ecTh nocepe-
anne mraroB Oraito u Jxopaxus.

Ovuenb Hey06HO, €CJIM YacTb MITATA HAXOAMUTCS B
OTHOM 4aCOBOM IT0fCE, a IPYTas YacTb B JpPYTOM, €CJH
Kansiena HaxoanTcss B ceAbMOM 4aCOBOM TNosice, a
[{unumnuat 8 wectoM; nian CasaiiHa B ceAbMOM Ya-
COBOM Nosce, a ATJaHTa B IECTOM; 3TO HEYyA0OHO H
npeacrasaser 6oJbline TPYAHOCTH AJIs [TPABUTENb-
CTBEHHBIX M SKOIOMHWYECKHX CTPYKTYp IUTAaTa.

Kyna nepeBecTH CTpEJKH YacoB — 3TO NOJIIOC-
ThI0 OCTaeTcsi Ha yCMOTpeHHEe MECTHBIX BJacTeil.
Ora#io 1 [AXopIKHA pellMJH COrjJacoBaTb CBOH
yachl ¢ 6OJABIMMMH BOCTOYHBIMH TOPOJAMH, NO3TOMY
o6a mTaTra OTHOCATCA B AalIl0€ BpeMs K CEebMOMY
4YacOBOMy IOSCY.

HMnan B3aTh 3anaairylo yacte Texaca. bonee moJo-
BHUHBI LITATA HAXOAWUTCS B MATOM MOsice, a KPyNHble
ropoia Boctaulioro Texaca: [lannaac, Doprt-Yoprt,
XblocTon n 'asnBecToH — B mecToM. Texacckue XH-
TeJJd PEUINJIH, YTO INTAT AOJDKEH MOJIIOCThIO OTIIO-
CHTBCA K WecToMy yacoBoMy noscy. (Xors neodnu-
unanbHo Idap-Ilaco, pacnosioxeHnbid 1a 3anagHoM
kpao Texaca, OTHOCHT ce6st K ATOMY NOACY.)
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IJTH TPYAHOCTH, BO3HHKAOL[He, KOFAR YacCOBHIE
nosica HpUCNOCAa6JNBAIOT K NPHAYMAHHBIM YeJoBe-
KOM aAMHHUCTpATHBHBIM TpaHMLIaM H SKOHOMHYeC-
KMM ¢aKkTOpaM, BCTpeYaloTcsa Mo Bcemy MHpPY. Ha-
npuMep, BocTouynas Bpasuiamns ¢ ee MeranonncaMu
Puo-ge-Xaneitpo n Cau-Ilayny naxozurca B je-
BSITOM YacCOBOM Iosice. YpyrBait u 6oJibmiast 4acTb
ApPreHTHHBl TEeOpeTHYEeCKH OTHOCATCS K BOCbMOMY
osiCy, OAHAKO MNPAaKTHYECKHE BHIrognl OT YHHbH-
I{IMPOBAaHHOTO BPEMEHH, €HHOTO MJIA BCEro perHo-
lia, CTOJb BEJIMKH, YyTO Y pyrBaii H ApreHTHHa Opea-
MOYJH BBECTH y ce6si BpeMsA [AEBSTOr0 4acoBOTO
nosaca. [axe 3anagHas ApreHTHHa, KoTopas Ha
caMOM JeJle pPacnojioXeHa B CebMOM YacOBOM I1O-
sce, opHIHAIBPHO OTHOCHTCS K LEBATOMY YacCOBQMY
[osicy.

BenukoOpHTaHHA NOJHOCTbIO HAXOAHUTCSA B JiBE-
i1aAUaTOM TNosice, TorAa Kak Cxanaunasua u IleHT-
panabiias EBpona — B TpunaanaroM. Y ®OpaHuun H
HMcnanun, Boobme rosops, TOT XK€ 4acOBOH nosc,
4TO M Yy BennkoOpHTaiiuy, HO U3 coobpakeHHH yn06-
cTBa TpaHCNMopTHOro coobmenna c lleurpanbioH
EBponoit 6e3 nepesoaa yacos ®panuns u Ucnanus
pelIMJIH BBECTH y ce6si BpeMs, COOTBETCTBYyiollee
TPHHA/ALATOMY YacOBOMY NOsACY.

Oyenp HeMHOTHE CTPAaHBl B MHpE NO3BOJAIOT
cc6e uMeTh Gosbllle OAHOrO 4acCOBOrO NMOsCa M Ine-
PCBONHTDH Yachl B Mpeaesax COOGCTBEHHBIX I'PaHHUIL.
()it noABepraoT ceds 3TOMy HeyaoO6CTBY TOJIbKO B
TOM CJy4Yae, €CJH MX TEPPHTOPHSA OYeHb IIUPOKO
IPOCTHPAETCA C BOCTOKA Ha 3anaj, ¥ pa3HHla BO
RPEMEHH MEXAy perdoHaMu cTpaubl aGCOMOTHO He-
1136€XHa.

Pexopzlioe KOJIHYECTBO YaCOBHIX TMOACOB B Npeje-
1aX OAHOM aAMMHHUCTPAaTHBHO-NOJUTHYECKOH eqUIIN-
bl — 970 11 yacoBmiX nosicos, aenamux CoseTckuit
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Cows. 3anaauana rpasuna CCCP naxoaurca B ye-
TRIpPHAaAIlaTOM IOfce, a BOCTOYHaRx — B ABaAUAaTh
yetBepToM. Koraa B Mockse 2 waca ans, Hax be-
PHMHTOBHM TNPOJHBOM IOJHOYbD.

Ha ocHosno¥t TepprTOpnr CIlIIA yernipe yaco-
BHIX Tiosica, HO BMecTe ¢ Anackoit ® FasaliamMu no-
ACOB moayvyaerca ceMb. B tabmnue 29 npuBenen
CIIMCOK CTpaH, HMewmuX 60Jiee OQHOINO 4YacOBOTO
nosca, HO Ipeaynpexxaw — Hacuer Kuras a He
ypepen. [To mouM xapraMm, Manbuxypus Haxoaur?-
Cs B ABAALIATH NepBOM nosice, a ocranpHo# Kurait
(110 3awBAEHHIO TaMODIHHX BJacTef) B RBaJALIATOM,
XOTA CTpaHa NPOCTHpaeTcss ¢ BOCTOKa Ha 3amnaj ue-
pes. aeBgTHAALaTHI#, BOCeMHanHaThI® H CeMHaAaLa+
Toi#f nosca. 51 noxospesaio, YTo Ha 6ospmel yacTH
3anagHoro Kutas Joau cBepsioTcs ¢ MECTHBIM Bpe-
MeHeM H He NPUAAIT 60ABIMOro 3HaveHus OPHIU-
aJbHBIM CTalapTaM. C

Tabauya 29

CTPAHBI C HECKOJIBKUMH YACOBbIMH ’
NNOACAMH

Koanvectso
HaCOBBIX IIOACOB

CCCPp i
CUHIA
Kanana
Mexcuxa
Bpasnnns
Hunonesus
ABCTpanus
Iakucran

Konro
Kutailt

Crpana
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Ects u apyrue tpyanoctH. Hexotopnie cTpaHbl
NMPeANOYUTAIOT He JejiaTh KareropHyeckui BHOGOp
MEXAy TiepeBOOM BpeMEHM Ha 4Yac BliepeR HJM yac
Ha3af. EC/IH OHH HaXoAATCA B ABYX YacOBBIX IIO-
sCaX, TO MOTYT OCTaHOBHTbCA Ha noiaytacobol
ormeTke. [losTromy Hpa#, kOoTOpH#K HacTUYHO HAXO-
JHTCSA B NATHAALATOM NMOsice M JaCTUYHO B OIECTHa-
JAUATOM, co3aai cebe coO6CTBeHIIbIH 4acoBOH NMOAC —
NATHaAUaTuii ¢ nosoBuHo#. UuwiMn caoBamH, Kor-
na B JlonnoHe noapens, B Upaie mososuuHa yer-
sepToro. Kpome Upana, Adranucran naxogurcs B
nosice 16,5, Unnus B nosice 17,5, a bupMa B no-
sice 18,5.

BcTpeuarorcs naxe eige 6oJjiee crpaHlibie BELIH.
Fajtana, rocynapcrBo Ha ceBeplioM noGepexbe FOx-
1o AMepMKH, HaXOAHTCS B YacoBoM rosce 8,25.
Heckonbko yyactkos cymn oduLHanbHO BooOLIe He
OTIHOCATCA HH K KaKoMY 4acoBoMy nosacy. J1o Mon-
ronusz, CaynoBckass ApasHsi, I'pennanaua H AHTapk-
THAA.

Herxoropbie ocnoXxueHHst BO3ZHHKAIOT B CBA3H C
MepexofiloM Ia <JieTHee BpeMsi» C Leabl0o 3KOHOMUH
3JIeKTPO3HEPrUH, HO ceilvac Mbl He OyaeM OCTaHaB-
JIMBaThCA Ha 3ToH TeMe. Takxke ecTp emie npoGaema
/leMapKaIlAOHHOMK JTHHUHU BpeMeHH, O KoTopolt a 6yay
rOBOPHTH B clienywolleil riase.

Hrak, U3 y>XKe CKa3aHHOrO Bbl MOXXeTe€ ITOHSATD,
YTO YacOBHle NosiCa, MMPOCTHE W paBHble IO 3aMbiC-
Jy, H3-3a NPAaKTHYECKHX cooOpakeHHMH HaYMHAIOT
H3BUBaTbCH, KaK yX Ha ckoBopoRe (npuyeM Bpems
OT BpeMeny oHE MeHswTcs). XKaas, yro A He Mory
ONHKCATh KAXAMHE 4acOBOK NOAC; MHE NMPOCTO HE XBa-
taT caoB. Ho paan Toro, yro6 Bac pasBjeys, 1 ne-
peyHCcaIo KpynHe#imMe ropoAa Kaxaoro 4acoBoro
nosica B Tabauue 30.
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Tabauya 30

KPYIHEHIIHUE FOPOAA YACOBLIX ITOACOB

YacoBolt noac -

Kpynue#mnit ropoa

=
O WO O~ N bWk e

L T S
b QN =

15,5
16
16,5
17
17,5
18
18,5
19
19,5
20
21
21,5
22

24

HoM, Anacka
Tononyny, CILIA
Yaiir-Xopc, Kanaga
Jloc-Anpxenec, CIIA
Hensep, CILIA

Yuxaro, CIIA -

Hoio-Hopk, CIIIA

Canrbsaro, Unaum

Cenr- xxonc, Hniodaynaneun
Pno-ge-Kaneitpo, Bpaspmusa
Monra-eavrana, A3opckHe oc*rpona
PeltkbaBsnk, Ucaanana
JlonaoH, Auraus

IMapux, Opanuns

Mocxpa, CCCP

Crambya, Typuns

Terepan, Hpan

Creparoncx, CCCP

Ka6yna, Adranncran

Kapaun, Ilakucran

BomMb6e#t, Unaus
HoBocu6upck, CCCP

Panryn, BupMa

[xaxapra, UHaoHe3ns
Cunranyp, Cunranyp

Hexnu, Kurak

Tokuo, fAnouns

Anenauna, AscTpains
Cunnelt, Ascrpanus
Herponasiaonck-Kanyarckn, CCCP
Kpaiictuepy, Hopan 3enanaus

236

L
o el adebe b o bl . e



KpoMe Toro, 4To6n BLISICHUTH 6ce ABTAlNH, s pe-
KOMEHAYI0O BaM BHHMAaTENbHO M3YYHTb XOpPOMIYIO
KpynHOMacHITaBy10 pa3sHOUBETHYIO KapTy. Ecuu
BBl XOTb CKOJIbKO-TO TIOXOXKH I1a MeHs, To, KOrAa BH
NOAHHMETE TOJIOBY OT KapThli, OKaXXeTCA, YTO Bale
MeCTHOe BpeMs HENOHATHHM 006pa3oM NepeaBUHY-
JIOCh HA HECKOJIbKO 4YacoB BnepeA, a pabornl eme
1ieBIIPOBOPOT.

Ho sTo ne cosceM Gecnosesnoe 3anstae. Hanpu-
Mep, Tellepb A OTIHYHO 3Hal0, YTO HAXOXYCh B Celb-
MOM 4YacOBOM Tiosice, a MO APYT — B YeTBEPTOM; H,
KOrAa Ha MOHMX yacax [eBATb yTpa, OH emie CITMT.

IFxasa 15
INDVTENRDIECTBUA HE BO BPEMEHHU

Moii oTent BocimTBIBaNCS B CaMBIX CTPOTHX Tpa-
AMIUAX H o Ce# AeHb ROCNOBHO HUTHPYET HeBepo-
SITHO JJIMHHBIE OTPHIBKYM K3 bubauu, na eme npHmno-
MHHaeT Ha KaxAbl CTHX IO 11eCKOJbKY CTpaHHIl
TaJIMyIHYeCKuX koMMeHTapHes. [lockosbky Bce LH-
TaThl Ha MBpHUTE, HAa KOTOPOM A 311al0 ABa-TPH CJO-
Ba, OHW He NPHUIOCHUT MIle HMKAKOM MNMOJb3bl, pa3se
uTo i 6eCCO3HATENBHO YCBaMBalO AyXOBHBIE HacTaB-
JIeHHsl, NPHCJYMNBAACH K TOPKECTBEHHOMY 3BYKY
s13pIKa MTPOPOKOB M NaTPHAPXOB.

Oauako YTO KacaeTcs MOEro oTua, TO OTPbIBKH U3
bubnun H Tanmyna BuywHIH eMy BBICOKHE IIpaB-
CTBEHHbIE NIPHHLHUIB]I, KOTOPBIE Ol B TEYelIHe MHIOTHX
ner (c nepeMenHBIM YCIEXOM) CTapajics nepeaarb U
Mne. OgHHUM U3 NJIOKOB 3TOr0 MOPAJbIIOrO KoJgeKca
cTajla nojnas Hecnoco6HoOCTb MOEro OTHa yuorpet-
JIATh Kpenkue poipaxenus. [laxe B caMbiX NPOBOLIH-
PYOIHKX Ha CKBEpROCJIOBHe OOCTOATENbCTBAX A CJIbI-
ajJ OT Hero TOJAbKO OAHY ¢pasy, koTtopasa B
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nepesose 6yKkBaNbHO O3HauaeT: «Bocemuaauarn yep-
IBIX NeT!»

[Io-BuanmMOMy, 3THMH CNIOBaMM OT€l] BbhIpaXkaeT
noxenanne, 4robp! yenoseK MJIAM NpenMer, K KOTO-
poMy oit ofpauiaercs, BoceMIagUaTb JET MOAPANR
NpoBes B HeCcuacTbhAX, HO OTell Moelt NOTaAKM Iie
NOATBepXKJAaeT, CYHTast, YTO 3TO HeNnoAolamIas TeMa
nast pasrosopa. Kak-To pa3 s cpocus ero, noueMmy
MMEHHO BOCEMHAaJANaTh JeT; He OylneT JH JOCTATOY-
HO CeMHAALATH, HO Ol YAPYYEHHO OTBEPNYJICA, yBe-
PeHIiblil, 9T0 A 6e3HaAeKHO NOrpA3 B pacnyTCTBE.

YBbi, caMoOe meyaabHOE€, YTO A IepeHAn y Hero
3TY HeynoOHYIO IPUBbIYKY He Npuberard k 3abopuc-
TOMY CJOBLY. Y MeHs Takoe OLyLIeHHe, YTO faxke
«BOCEMHA/ATh YEPHHIX JIET» 3BYYHT CJUIIKOM Ipy-
60, M, KOrxa MeHA NO-HacToAlleMYy 3afeHyT 3a XKH-
BO€, Yy MeHA OObMHO BHIpbiBaercsa: «[lla ¥ro X Ta-
koe!» unn <«Dariomku!s>. B nopnise rnesa a Mory
Haxxe 3aopaTh: «Cuanl nebecHolie!s

KpoMme Toro, uro nopoi s nosy4yamo B OTBET COMIIH-
TENbHBIE B3TJAAABL, 3Ta NPHUBHIYKA OKa3aja Ha MOIO
XHU3IIb cepbe3Hoe BaAusHue. EcIM KTO-TO BbIKa3biBaeT
CBOE HEBEXECTBO B KAKOM-TO OY€Hb IPOCTOM HAYYHOM
Bonpoce’, To Apyroit Ha MoeM MecTe Mor 6bl OTAENaTh-
Cs NMAPOYKOH eXUAHBIX 3aMeYauuil H, 061eriuB TAKUM
MaHnepoM Ayuly, NepelTH K ApYruM senjaM. A g Tak He
mory. S HecnocoGeH naTh BOJIO YYBCTBAM B BH/E lie-
neyaTHOM OpalH H BHIHYXJAEeH CKa3aTh: «Hy, BH ne
cosceM npaBhl. [lo3BosibTe MHEe OOBACHHUTD...»

[loaToMy s BRIHYXI€H BECTH TY KU3Hb, KOTOPYIO:

Bexy.
[Ipnseny sam npumep. ITopo# Mie cayuanoch
BbICTYTIaTh Ha CIleHe, KOTAAa KTO-TO H3 NyO6JAHKH fe-

' <IlpocToit HaywHEI BONpPOCY — 3TO BOMPOC, B KOTOPOM A,
No CcYacTbIO, pasGHpaloch. (ITpumew. aem.)
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Jan nns ce6a OTKPHITHE, COCTOSBIIEE B TOM, YTO BO
BpeMs NyTemecTBus 4epe3 Tuxu#ht okean u3 Tokuo
8 Can-DpaHIHCKO NPUXOAUTCA MEepeXOanTh TaKoe
MeCTO, T€ ¢BpeMA BO3BPALIAETCA HAa OANH AElb Ia-
3aas. [IepBoOTKpBIBaTENb NPUIIIMAET OYelib cocpe-
AOTOYENMHbI# BHA, NMOKa CKpeXemyT XepHOBa €ro
HHTeJIIEKTa, ¥ 3aTeM H3peKaeT TaKyl crorcmuba-
TEJNIbHYIO MBICJb.

— Hocaymaiite, — roBOpUT OH, — BBIXOAHUT, YTO
ECJM BCe BpeEMs e3XUTb BOKPYI CBeTa C 3amaja Ha
BOCTOK H Kaxabilt pa3 nepeBOAUTb BpeMsA Ha AeHb
11a3aj, TO NPK XOCTATOYHOH CKOPOCTH MOXKHO He CTa-
PeTh ¥ XUTb BEYHO.

Toraa A& NnpUHUMAIOCH UCKATh NOAXOAALIKYK OTBET
M, He Hala, BBIHYXXAEH CKa3aTh:

— Hy, Bbl He cosceM npasbl. ITo3soapTe Mne
06 BACHUTD. ..

Ana Hayana nonpo6yeM Bce yNPOCTHTb, HACKOJIb-
K0 Bo3MoXHO. [Ipeanosnoxum, uro naM yganocs oc-
TaHOBUTb BpeMsA. 3eMJid lepecraja BpamlaTbCA H
3amepsia 8 Tor MHur, koraa Cosnile nepecekaer Me-
pPUAKAH HaJ Bamel rosoBoii: B TOuke, rae BBl HaXO-
AMTECHh, POBHO mojizeHb. UTO KacaeTcA AHA Hene-
JAH, TO IMycTb 3t0 6yner (MuMHyTKy, Rakte-ka MHe
NOAGPOCHTD MOI0 CEMUCMOPOHHION MOHEMKY)...
BTOPHMK.

[IpexpacHO; 3HAYHT, CTOHT NOJIAEHb BTOPIIHKA, H
3emsia He BepTuTCcA. Celiyac HaM 1le BaXKHO, B KaKOM
TOyKe MB HaxoguMcsa. Ha3zoseM ee ¢nomas.

[TockONbKY MBI OCTAaHOBUJIH BpeMs, U 3eMJss CTO-
UT Ha MeCTe, TO «A0Ma» Bceraa Gyaer noJigeHb BTOP-
HUKa. MoXxeTe cTrpaHcTBOBaTh CKOJIbKO YTOZHO, HO,
KOrga Bbl BepHerech Ha3ax, CoJiHie BCe Tak Xxe Oy-
NeT CTOSITb B 3€HHUTE, ¥ Y Bac <AoMa» OyReT noaaeHb
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BTOpHUKa. TakuM 06pa3oM, MBI NMOJyYaeM BO3MOX-
HOCTb [IPOBECTH KCIIEPUMEHT, HUKYAA 11e TOPONSCh.

[TonoxxuM, BBl OTHPABHAHCHL B NYTh OPAMO HA
BocTOK. [Io Mepe npoaBHiKellHsas MO MUCKpHBJenHoH
nosepxioctd 3emau BaM Gyaer Kasarbcs, uro Con-
HIle nepeMeltaeTcs Ha 3anax. Yem aajabime Bu Oye-
T€ YXORUTh Ha BOCTOK, TeM Goabme Gyaer Connue
KJOHHTHCA K 3aMafy, Noka, HaKkoHel, Bbl He yiHjeTe
Tak ganeko, 4ro CouHlle ONYCTUTCA 3a 3anagHbii
TOPU30HT.

Ho mbl ocranoBusM Bpemsa: CoJHIE Mo yciaoBu-
AM Halle#t sooOpaxaeMOH CHTyallHH HenoABHXIIO
CTOWT B 3eHHTe Hajg namuM <aoMoM». [loatoMy xon
BpeMEHH N0 Mepe Hamero ABHXXEHH? Ha BOCTOK —
3TO WJIIIO3AA, POAHBINAACA H3 Hamel NPHBBLIYKH K
TOMY, 4YTO BHAUMoe ABHW)kenne CoJHLla Ha 3aman
o06sa3amenvro 03HayaeT ABWXKEHHE BPEMEHM BIepes.

OTtkyna B3asJjach 3Ta npuBniuka? [lasaiite noxy-
MaeM.

Ucxonnas M OCHOBHaA KOHLENIHA BpEMEHH —
NCUXO0JOTUYECKas, BpeMs — Halle oulylueline AJH-
TEJIbHOCTH, OlYLIeHHe MNOCeROBATENbIIOCTH COOBI-
THU: HEYTO NMPOUCXORMT CHAvand, 3@meMm TIPOUCXO-
IHT YTO-TO elle, NOTOM NPOUCXORHMT KOe-uTo HOBOe
¥ TaK janee.

besycnosHo, n1a 1ane omyumende AMUTEAbHOCTH
OvYeHb BJMsAET OKpyXawmas obcraioska. Ham ka-
XKEeTCA, 4YTO CKy4YHas JeKIUA TANETCA 6ecKoilevHo
noaro. To ke BpeMsi, NpoBeAelOe C OYapoOBaTeb-
IOH meBYIIKOH, MpoJieTaeT CAHIIKOM GbiCcTpo.

Hukro ne Moxer BaM 3anpeTHTb NPHHATb CBOE
olyuleline JAUTENbHOCTH 3a abcOMIOTINI CTanAapT
u3mepeHus spemend. Koraa Bam kaxercs, uto Jjex-
UMA CAMIIKOM AJHHIASA, a CBHAaHHe ¢ JeBYIIKOii,
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Hao60poT, CHHIIKOM KOPOTKO€, C KaKoil CTaTH Bbl
AOJIKHBI COT/IAIATLCA C YY)KHM MHEHHEM O TOM, YTo
Mo NpPOLOJKUTEJIbHOCTH 3TH HHTEpPBaJIN BpEMEHH
PaBHBI?

YBH, ecad GoJILIUIHHCTBO He HA Ballell CTOpoHe,
NpUAeTcsa ¢ HHM cOrlacHTbca. ECIM MBI XOTHM, YTO-
61 B Mupe Oblia BO3MOXHA coBMecTHas pa6ora,
KOrZla JIIOAH 3allMMaloTCA YeM-To coofla, HaM Npu-
HeTcs 3a6biTh 06 MHANBUAYANbHOM OMyleHUH AIH-
TEeJIbHOCTH M OCTaHOBHTBHCA Ha CpeAHeM BapHaHTe,
KOTOpbIl ycTpous 6bt Bcex. IIpo6nema B TOM, YTO-
66l BMGpaTh OnpexeJeHHBbIl UHKA (KoTOpHIN yxe
H3BECTEH B TEeYeHUe JOJITOr0 BpeMeHH, NOCKOJbKY
NPOMUCXORAHUT PEryAsIPHO C NOCTOAHHOK CKOPOCTHIO)
H B34TH ero 3a oOWEenpHIIATYIO eRUIHLY H3MEpeNnns
BpPEMEHH.

Koraa nepBoOniTHHI yenoBek BliepBbie OMYTHJ
norpe6HocTb B 00beKTUBHOM H3MepeHuH BpeMellH, B
KayecTBe OCHOBHOIO TaKOro CTaGMJbHOrO LIKMKJA OH
NONYYHJI HeH3MeHHoe U peryasipHoe nsunxenne Con-
HUA, exXeAHEBHO coBeplliaeMOe OT BOCTOYHOI'O ropH-
30HTa K 3alaiHOMY.

EcrecrBenno, peanpHo CosHne He ABHXXETCA C
BOCTOKa 112 3anaj. Ero suMAHMBIM ABHXXEHHUEM MBI
o6A3aHbl TOMY, YTO CKOPOCTh Bpamienuss 3eMJsi BO-
KPYT CBOe#H OCH OT/IHYaeTCs OT CKOPOCTH BpalleHHs
3eman sokpyr Connua. Baobasok exenueBHass cMe-
Ha JHA M HOYM NpHeMieMa AJd H3MepellUA Bpeme-
HH TOJIbKO TOTOMY, YTO CKOPOCTH BpallleHus 3eM-
JIM OKa3aJlacb TNOCTOAIINOMN.

Bce xe 1yXiio OTMETHTD, YTO CKOPOCTb BUAHMO-
ro asuxxendsa CoJiia ¢ BOCTOKA Ha 3anaf nocrosi-
Ha MOALKO 8 MOM CAyyde, eCAU NOAOKeHUe HAONI0-
damens HA NOBEPXHOCMU NAAHEMB He MEHAEMCH
omnocumenvHo eocmoxd u 3anada. (HabGmoaarenn
MOJXXeT CKOJIBKO YroAHo nepeMeliaTbcs Ha cepep HJu
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IOT, eCJM Mbl lle NpUHUMaeM B pacueT addekT or
I1aKJIOHa 3eMIIOf OCH — HalpHMep, NOJAPIIbIK Rellb
UM TIOAAPHYIO HOYb.)

Korna nabaonarenb ornpasiisieTcs Ha 3anag UiH
BOCTOK, TO K BHAuMOMY asnxkenuio Cosnia ¢ Boc-
TOKAa Ha 3alajk, IPOHCXOAAlUIeMY B pe3yJjbraTe Bpa-
melnda 3emau, OH NpHOaBaseT AOMOJTHHUTEIbIIYIO
BeJUYHHY, OTPaXXalOLIylo ero coOCTBeHHOe JBHIKe-
nve. A Tak Kak coO6cTBeliHoe ABHXelrne nabaonare-
A5 11en36e)kHO OKAaXKETCRA HepaBHOMEPHBIM, TO CKO-
poctb asuxenusa Cosnna no Heby yxe e Oyner
MOCTOAHHO#H OTHOCHUTENBHO ABHXYIEroCcs 4ejoBEKa;
CN€NOBaTeIbHO, 3TO ABHXeHHe HE MOXEeT CYHUTAThCA
NPUTrOXHBIM AJIt H3MEPEHHS BpPEeMelH.

Koneuno, He Bce tak ckBepHo. OObrinsie nepe-
MelleHUA 4YesoBeKa, HalpuMep Korxa Bu HAeETe Ha
no4TY MaAu enere Ha paboTy, NPOUCXOAAT Ha TaKMUX
KOPOTKHX PacCTOAIIMSAX H MajdblX CKOPOCTAX B CpaB-
HEeHHH CO CKOPOCTBIO BpalleHus 3eMJH, YTO MOXHO
npeHe6pedb HE6OILIIOH HEPABHOMEPHOCTHIO BUAHMO-
ro nsuxenns Cosnua. Bnnors no nociaexuero spe-
MEHH 3Ta HEPABHOMEPHOCTb HMeJa 3HayeHHe TOJIbKO
B UCKJIOYHTENIbHMX OOCTOSTEeNnbCTBAX.

Onnaxo nocse Bropoilt MupoBo# Boitnibl B 06MX01
yeJIOBEKA BOIUJIH peaKkTHUBHble caMoJieThl. To U AeJso
MBI CTaJId COBEpUIaTh CKOPOCTHbIE JajbHHE NepeJie-
Thl. Pe3ypTaToM MX CTaNO TO, YTO BHAUMOE ABHKe-
nie CosHua no Heby ajaa naccaxupa peakTMBHOrO
caMoJieTa NOTEPsJO BCAKYIO CBsi3b C OllyuleHHeM
JJIMTEJbHOCTH HJIH M3MepeHHeM BpeMEeHH CO CTOpoO-
Hbl TOTO, KTO OCTaJICd Ha MecTe.

ITockonbky nyTellecTBeHHMK BCErxa crapaercs
NMPUCNOCOOUTL CBOI REATENHHOCTb K NOJOXKEHHIO
Connia (0oTYyacTH o MPHBBIYKE, OTYAaCTH H3-3a Xe-
JaHHA UK HeoOXOAMMOCTH CHHXPOHM3HPOBATh CBOKO
AeSTENbIIOCTh C AEeATEAbHOCTHIO XuTeNed MeCTHOCTH,
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KyAa DPHOBIT), TO OH MbITaeTcs y6eauts cebs, uTo
HaCTyINHJIO BpeMA YXXHHA, TaKk Kak CojHIe CKJIOHH-
J0Ch K 3aNafiHOMY rOpH3OHTY. A TaK KaK BHyTpeH-
HHE YaCH ero OpPraHM3Ma IJOKa3hBAaIOT, YTO BpeMs
yXHla enfe 1ie NPUIJIo, TO B pe3yJbTaTe IPOHCX0-
AAT KOHQAUKT, H [MyTelleCTBEHIHK YYBCTBYET ce6sa
OTBpaTHTebHO. Tak B HalleM BeKe NOABHAACH HOBas
6ose3Hb — aKKJIMMATH3aLNA.

Koneuno, cnoco6 onpenenenns spemenn no Cosn-
iy He eAuHcTBellnbii. Korga neno noxomaur ao us-
MepeHHs1 BpeMEHH C TOYIIOCTHIO 10 MHHYTbI U GoJlee,
[IaM NPUXOJMTCA NMOAb30BATHCA AOMOJHHTEIbHBIMH
HHCTpyMeHTamMi. Hanpumep, paBHOMEDHBIM JBUKE-
HHeM MHIyTHOH CTpesJIKH Ha yacax.

Yachl ite ToJbKO NMOKa3biBAIOT BpeMsi ¢ TOYHOCTbIO
no cexynanl (ecqH He OTCTAIOT M HE CMelllaT), HO e
3aBHCST OT HallleTo ABH)KEHUA WM NepeMellbl Mec-
TOHAXOXAEHHA, AaXKe €CJIH peakTHBHMH caMoner
yHeceT Hac Ha Kpali cBera. Yachl HaMepsIOT BpeMs
6JIM3KO0 K HameMYy OIyIeHHIO AJUTEJALHOCTH, rae 6bl
MBI HH HaXOAWJMCh — JOMa Ha JuBane WIH B Npo-
THBOIOJO0XIIOM NOJYIIapHH.

! Bce-takn no yacam au Mbl xkuseM? Her. Bax-
He#mmit pakrop — 310 NHEOOXORUMOCTL CHHXPOHH3A-
LMK CBOUX ReMCTBHIt ¢ AeACTBUAMH MeCTIbIX >XUTe-
Neit, KOTopble CHHXPOHM3UPOBAaHbI C JBHXXeHHEM
Coanna. Ecau sw npunerure u3 Heio-Hopka s Jlon-
AOH, TO NiepeBe/leTe CBOH HacChl Tak, YTOOH OHM CO-
OTBeTcTBOBaaH nojoxkeHnio CosHOa Ha Mecre: BaM
HHKyZ1a He NeTbCA OT aKKJIHMAaTH3alMH.

Bm Toabko npeacrasbTe cebe, Kak Oblno 6bl
yA06HO, ecayu OBl YesI0BEYECTBO MOCENIMIOCH MO/ 3eM-
ne#t m Hukorna He pugeno 6m Coanna. buigo 6m
npoie npocroro (B nNpHHLKIIE) BBECTH €AUHYIO CMe-
HY AHS ¥ HOYM AJNA BCeH TiaHeThl, YToObl NMOoJAeHb
HaCTynaJ pe3fie OAHOBpeMeNHo. Toraa no nNox3eMHo-
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My MHpY MOXHO 6bl10 6b1 myTemecTBOBaTb ObICTPO
HJIH MeJIeHHO, Ha 60/Iblline HJIH Majible DacCTOSHHA,
HO HHKOTZa He uMeTh npob/eM ¢ nepeBOAOM YacoB
M aKKJHMaTH3auHed, Kakue Mbl UMeeM Ha MoBepX1o-
CTH 3eMJN.

NupiMu csioBaMn, Hammu npo6JieMbl CO BpeMeHeM
LIeJHKOM CBA3aHbl C TeM, YTO Mbl )XHBEM 113 Bpamia-
IOIEeMCS [Iape H NPHBBIKJIH CBEPATH CBOIO XXH3Hb C
OTHOCHTENbHBIM oJoxenneM Coanna. Hamm npo-
OneMbi 3MXKAYTCS Ha NMPHUBBIYKE H HE HMEIOT HHYEro
obuero ¢ BpeMeHeM Kak (PH3MUYECKUM SABJICHHEM.

Yro 661 MBI HM JeNalH C YacaMH Ha MOBepPXHOC-
Td 3eMJH, Mbl AefCTByeM N0 YCTOSBIIHMCS BO33pe-
HHUAM H HHKAK He MOXXeM NMOBJIMATh Ha HeH3MEIIHoe
TedeHHe PH3HYECKOro BpEMEIIH.

IToatoMy 3a6yAbTe 0 yTenieCTBHSAX BO BpeMeliH.
Tyr nx u 6au3ko ner. 3abyapTe 0 BpeMeHd Kak
¢du3ndeckoM denoMerie. [lero He 6onee yeM B NpH-
BblYKe K BuauMomy aBmxkeHdio CoJiina: gasailite
roAyMaeM, YTO fAeJsaTb C 3To¥ NPUBbLIYKOIL, YTOOH He
YBA3HYTb B 1TapalloOKCax H NPOTHBOpPEYHAX.

Tenepb BepHeMCst «A0MOIt» B OCTalIOBJCIIHbIA MHAT
BpeMellH — MOoJiAellb BTODHHKA — H OTIIPAaBHMCA
OTTYAa Ha BocTOK. Uepes kaXkable NATHAALATh pa-
AycoB Hame BpeMs OyneT CTallOBHUTbCA I1a 4Yac Mo3-
xe (cM. raaey 14).

Yepe3 15° nyTd na BOCTOK HAaCTYINHT 4ac AHA,
yepe3 30° yxxe 6yaer 2 yaca AHS M TakK jgaJjee, 110Ka
MbI 1le go#iAeM A0 NMOJYHOYH, AU HYJsT 4YacoB. ITO
ciay4ymntcsa, koraa Mbi npolizem 180° na BocTok. C
sTolt ToukH, NIpoWs [OJOBHHY KPYyroCBEeTHOTO 1yTe-
1ecTBHA, Mbl HAaYNHaeM BO3BpAlllaTbCA <AOMO#», rae
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3aMepJ0 BpeMsi H II0-IPE)XHEMY CTOHT NoJAelb
BTOpPHHKA. Tenepp Mbl HiaeM npsaMo Ha 3anan. [lo
Mepe Hamiero AsmwkeHus Ha 3anan CosHile <IJIbIBET»
B Hebe Ha BOCTOK, H €C/H Mbl yi#aeM Ha 3anaa AocC-
TaTOYHO AaJIeKO, TO YBHAHM ero Hall BOCTOYHBIM ro-
pu3oHToM. Kopoue roBops, 1o Mepe Hailero nyreie-
CTBHs Ha 3alaj BpeMs, OCHOBaHHOe Ha RBH)XEHHH
ConnHna, 6yner cTaHOBUTBCA Bce 6ojiee paHHHM.

Yepes kaxaple 15" nyTu na sanax Bpems 6ynaer
y6aBasaTbcsa Ha yac. Hepes 15° Ha 3amaa HacTynHT 11
yTpa BTOpHHKa, Yepe3 30° Ha 3anag HactynuT 10 yrpa
BTOPHHKA H TaK fajee, NOKa Mbhl B HaleM 3aNaXHOM
NOoXo/le BOKPYT 3eM/JHn He aoBaeM RO NOJAYAHs yepes
180°. Tak MbI 3aBepIIAM Hallle KPYTOCBeTHOE Ty Telle-
CTBHE BAOJb Halllel [Tapajljle/Id H BepHEMCS ¢« JOMOK» .

Jlo cux nop HaM yIaBaJloOChb COXPaHATb Ge3ynpey-
HY10 [IocaeAoBaTebHOCTh. Kya 661 Mbl HH [IOLLIH, Ha
BOCTOK HJIY 3anan, yepe3 180° Mbl oka)keMcs B TOuke,
IPOTHBOIMOJIOXXHOK <JOMYy» Ha Hame# nmapanjesn.
(Ecmm «noMs, k npumepy, B BocTone, Ha 42,3° c. mi.
n71,1° 3. A., roraa yepe3 180° Ha BOoCTOK MM 3anmaj
MBI OYYTUMCST B MOHT'OJIbCKO# IrTyOHHKE B OKPECTHOC-
TaAX ropoaka Ilaiionono.) U kyaa 6b1 Mbl HM TIOWITH,
I1a 3anajx HJIH BOCTOK, B [IPOTHBOIION0XHON TOUKE ye-
pe3 180° Heu3MeHHO 6YAET CTOSTD NOJHOYD.

Ho noaoxauTe B3AbIXaTh ¢ o0JieryeHHeM, ile Bce
TakK raajgkol

OctanoBumca noppoGliee Ha nyTelleCTBHH M3
<J0Ma» Ha BocToK. [1poxons oann 3a ApyrumM 15-rpa-
Ayclible HHTEPBaJbl, Mbl KaXXAbi#i pa3 nepeBoAnM 4a-
Chl Ha OAHH Yac Bnepesn, Nnoka depes 180° ite aotGe-
peMcsl 10 [IOAYHOYH, KOTOpasi 3aKalYMBaeT BTOPHHK H
HaynHaeT cpeay. Ha3zoBeM ee 0 4acoB co BTOPIIMKA 11a
cpeay. -
OnHako ec/H Mk OTIIPABHMCS H3 ¢OMas» Ha 3a-
nax, To Kaxasle 15° npuaerca y6aBiaATh MO vacy,
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noka yepe3 180° mpl He goliieM A0 MOJAYHOYH, KOTO-
pas oraeasieT NOHeAe/NbHHK OT BTOpHHKa. Mmbl Mo-
>XeM Ha3BaTh ee 0 yacoB ¢ noHeneablIHKa Ha BTOD-
HHK.

Kopoue roBops, nieM JH Mbl Ha BOCTOK HJIH Ha
3anaj, NoJjyvaercs, YTo B JI060M caydae yepe3 180°
HacTynaer NOJHOYb, HO OHH pa3nwve. IlyTemecTBys
Ha 3anaf, Mbl npuxoAnM Kk 180-My Mepmanany Ha
24 yaca panvwe, yeM NpHUWIAA 66l K HeMy, ecan Obl
OTNPAaBHJIHCh K IleMy Ha BOCTOK.

Hanueiif napagoxkc BBI3BaH, 1103BOJIbTE IOBTO-
PHTBCSI, He NpPHpPOAOYU BpeMEHH, a YCTOSABIIAMHCS
IpeACTaBJIeHHSIMH O BpEMEHH, OCHOBAaHIIbIMH 1A BH-
anMoM aBmxeHny ConHna. ITo PYKOTBODHbIH na-
panokc! U on ycyrybasercs, ec/H MBl IIPOJIOJDKHM
nyTremecTBue H npo#aem eme 15° Ha BocTok. Cyas
no Conuny (koroporo He BHANO, TaK KaK OHO Ha-
XOANTCSE ¢ Apyro¥i cTopoHsl 3eMJH, HO €ero IoJjoxe-
e MOXHO pacCYHTaTh), Y Hac npubaBHTcs eme
OAHMH 4Yac, m Hactynur 1 wac HOYHM cpeani. 3areMm
yepe3d 15° Ha BOCTOK HacTtymuT 2 4aca HOYH cpeabl
H TakK Janee.

Hakonen, koraa mMel nposiaem eme 180° nocsae no-
nyHouyHoro 180-ro mepmaunana (Bcero 360° na Boc-
TOK), Mbl COBEpPIIMM MoJIibii 060pOT BOKPYr 3eMJIK
H BepHeMcs1 «aoMois. K 3ToMy BpeMeHH, 10 HallHM
pacyeTaM, <«JOMas» CTOMT MNoJIAeHb cpeAnl. Beab,
npoiias 360° Ha BocToK (M BepHYBIINCH <AOMOH»),
Mbl IpeoNoJieNIn ABaAuaTh Yyernipe 15-rpagyCHbIX HH-
TepBaJa.

Ho MBI peminam OoCTaHOBHTH BpeMsi. 3eMJis He-
noasmxHa, CoJsHize TaM Xe, rae u 6biJ0.

Tenepp naBaiire npeacTaBMM, YTO MbI MNOMNIJIH He
Ha BOCTOK, a Ha 3amajx. Toraa yepe3 kaxzasle 15°
HY>XHO y6aBJATh OAMH 4ac; H depe3 180° mactynur
NMOJHOYb C MOHeAeJbHHKA Ha BTOPHHK. 3aTeM uepe3
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15° Ha 3aman nocye 180-ro Mepuanana HacTynur 11
Beyepa nonefeJbHMKa M TakK Jajee, IOKA MbI Ite Bep-
HeMCsl <ZOMOM», rae, 10 HalUMM pacyeraM, Oyaer
MoJAeHb MolleAeIbHUKA.

Boo6pa3nTe cebe <«aomas Tpex yeaosek. OauH
OCTaeTCs XaaTh Ha MecTe, BTOpOi HAeT Ha BOCTOK C
OOCTOAHHON CKOpPOCTBIO, 2 TPeTHH MJeT Ha 3anaj C
TakOR Xe ckopoctbio. O6a nmyTemiecTBeHHHKa BO3-
BpallalOTcsl «AOMON» B OJMH M TOT XXe MOMEHT. Tor,
KTO OCTaBaJICA AOMa, TOBODHT: <Y Hac MO-TpeXXHe-
MY NOJAAEHb BTODHHKAa». Y XOAWBUIHI HA BOCTOK YT-
BEPXJAET: «Y Hac nojjaeHb cpedbl». Y XOAUBIIMKA Ha
3anajl CHOpPHT. <Y Hac noJjieHb nooeAedbHHKa»'.

Ecan HamH nyremeCTBEHHHKH MIPOAOJIKAT NYTb
KaxAn# B cBOeM HanpaBJIeHHH C ITOCTOAHHOMN CKO-
pPOCTBIO, OHH TaK H OYAYT NepHOAHYECKH BCTPEYaTh-
cA <AOMa». BcAkuH pa3 B MOMEHT BCTPEYH YXO-
AMBHIMA Ha BocToKk OyAer npubaBiasaTh AeHb, a
YXOAMBIINKA Ha 3amaj CTaHET BBIYHTATh geHb, a OC-
taBuIniics <aoMa» OydeT HaCTaHBaTh Ha TOM, YTO
NeHb He U3MEeHHJICA.

Hano ckasarp, cuTyauust He H3MeHHTCS NIPH ABH-
AKEHHH ITYTEeNIECTBeHHUKOB ¢ Pa3JNYHOH HJIM HepaB-
HOMepHO# ckopocTblo (NIPHM YCJOBHH, 4YTO oAmMH 6Y-
€T KATH B BOCTOMHOM HalipaB/IeHHH, a ApPYTO# — B
3amatHoM).

Bbl MoxkeTe nofyMaTh, YTO €CJH AONYCTHTb Bpa-
nmieHHe 3eMJAH H He OCTaHaBJHBaTh OOBIMHBIH X0
BpeMEHH, TO YTO-TO B PACCYX/AEHUAX H3MEHHUTCH.
Huayrs! Ha Bpamalomeklicas 3emae Bpemsa Oyner
<MATH» JJIsI BCeX TPOMX, HO K HeMy 6yayT npubas-
JATbCA CYTKH ANl BOCTOYHOrO MyTelleCTBeHIIHKAa H
BHIYMTAThCs — ANA 3aNaJHOTO NyTeuleCTBEIlNHKA.

' Mlo-moemy, Jarap Annan Ilo nanncan xommieckn#t pacckas
¢ nonoGunin cloxeroM. ([Ipuney. aem.)
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Kak Bam Takoif napanokc? IloBropsiio emnie pas,
3TO MapafioKC YeJIOBEYEeCKOTO yMa, BbI3BaHHbIH NIpH-
BbIYKOM YyesloBEeKa K BPEMeHH, OCHOBAaHHOMY Ha BH-
aumoM aABwxeHnd CosHua. Uro6ml ero paspemurs,
Ha0 HEMHOTO NONPaBHTh MOPAAOK.

Ho kak aro caeaarn?

HNonyctuMm, Ml 3apHKCHPOBaJiH BpeMsl B OXHOH
TOuKe 3eMm H OyaeM OTMepsTb OT Hero 4acel, nmy-
TellleCTBYSI Ha BOCTOK HJIH 3anaja OT <«JioMa», B 3a-
BHCHMOCTHM OT TOro, xaxo# nyms xopove. Ilo-nipex-
HeMy CYHTasi, 9TO BpeMS OCTAaHOBJIEHO, MbI [IOKHIIEM
<«JoM» B MOJIZleHb BTOPHHKA H npoizem 90° Ha Boc-
ToK (9TO miecTh yyacTkoB no 15°). IIpo#iaa mecrn
ydacTkoB o 15° u npubaBissa Kk HallleMy BpeMeHH IO
4yacy 3a KaXxAbl#, Mbl OKa)XXeMCSl B KOHEYHOM NYHKTe
B 6 yacoB Beyepa BO BTOPDHHK.

A ITOKHHYB <ZJOM» B [10J/leHb BTOPHHKA, MOXXHO
AOCTHYb TOTO )X€ NyHKTa, npoias 270° na sanax (Bo-
ceMHaauaTh oTpe3koB o 15°). Toraa B HameMm nyHk-
Te HasHayeHus, [1ocje TOro Kak Mbl lepeBeieM Yachl
ia 18 yacoB Ha3an, 6yner 6 Beuepa nNoHeAeJbHHKA.

B 3toM cayyae, nockoabky 90-rpaxycHoe myrte-
wecTBue Kopoue 270-rpagycHoro, Mbl 6yaeM YYUTbI-
BaTh [IePBbIA BapuaHT, <Ha3llayuB» 6 wyacoB Beuepa
BO BTOPHHK He3aBHCHMO OT HalpaBJelins ABHXKeHMS.
Teneps npumeM, 4YTO NyTh HHa BOCTOK sABJAseTcst 60-
Jlee KOPOTKHM A Bcex Todek Bmjaorh Ao 180° na
BOCTOK OT <«JOMas, a NIyTh Ha 3anajx cuyuraercs Go-
Jlee KOPOTKHM AN BceX Touek BnjaoTh Ao 180° Ha
3anajJ OT <«domas. Toraa tmam BpeMellHON napafokc
cocpeaoroyutcss Ha 180-M MepuanaHe HE3aBHCHMO OT
HanpapJeHHsA NyTelueCTBHA.

Ecan BBl ABHraerech B BOCTOUHOM HarpaBJellnH
H OCTaHOBHTECh B OANOM IlIare OT IyYHKTa Ha3Haye-
Hua 180°, To y Bac 6yaer 23.59 Bropunka. Ecan xe
BBl HJIeTe B 3aNaJHOM HAMPAaBJeHHH U OCTAHOBHUTECH
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B OAHOM 1Iare OT ITYHKTa Ha3unadeHHd 180°, To Bammnu
yacel goJykibl 6yayT nokasarp 00.01 Bropanka. [a-
Jiee, eCJH MyTelleCTBeHHUK IPOAOCJKMT MYTh Ha BO-
cTok u nepeiiger 180°, eMy npuaercs oTkasaTbca OT
CBOMX paCyeroB M MOJb30BAaTHCA PacyeTaMH IMyTeme-
CTBEHHHKA, ABHUraBIIerocss Ha 3anaa. BmecTo Toro
4YTO6Bl OKa3aThbCs B HY)XHOM Mecte B 00.01 cpenwni,
KaK TOBOPSIT eMy COOGCTBEHHbIe Yachl, OH NpUJET TY-
aa B 00.01 Bropumka, kak [IOKa3bIBAIOT YacChl €ro O11-
nouenTta. Ilpn nepexone yepes 180° Bocrounsiit my-
TemnleCTBeHHHUK NepeXOoAUT BO BpeMeHH Ha 24 yaca —
ejble cyTkn! — Hasan.

AHaJIOrHYHBIM 06pa30M 3anmafHbIH MyTeuliecTBen-
KK, KoTophli nepeceder 180°, mo-mpexHeMy aABHra-
SICh Ha 3amaj, A0/)KE€H OTBEPrHyTb CBOH 4Yachbl H IO-
BepUTb YacaM BOCTOYHOTO IyTeluecTBEHHHKa. BMecTo
TOTO YTOOBbI OKa3aTbhCsA B IIYHKTe Ha3HA4YeHHs IO CBO-
MM yacaMm B 23.59 noHegenbHHKa, OH O6GHAPDYXHT,
4TO TaM yXe 23.59 BTOpHMKA, TO €CTh COBeplIeH Iie-
pexol lla CYTKH BIiepea.

Ha B3rnsaa cropoHHero HabJ1ofaTenst, CKavoK Ha
CYTKH Bliepen HJI{ Ha3a/ [IOPOXKAaeT Hepa3pellnMoe
nporuBopedne. /Jens am6o repsercs, aubo npuobdpe-
Taerca. Bbl CTalloBATECH 11a A€Hb «MOJIOXE» HJH Ha
/leHb <CTapies.

Yenyxa! Tpiok co 180-M rpaaycom npugyMan aas
TOro, YToObl npedomepamums Napanaokc, H3-3a KOTO-
poro myTellleCTBEHIHK, HAYNIHH 11a BOCTOK, ¢repenphbl-
TMBaeT» Ha AeHb Bliepel, a [yTelleCTBeHHHK, HalpaB-
NAOWUKCA Ha 3amafi, «OTCTYIIaeT» 11a eHb Ha3aj.

Ho nago noMiuTtb 0 Bo3BpallleHNH <«IOMONS, TOT-
Jla CUTyanus 6yaer BHITAANETh CJAEAYIONIHM 006pa3oM:
BOCTOYHBIA NyTelIeCTBEHHHK, NepeaBHUTasiChb AaJiee
11a 1 4yac Briepea ¢ kaXXAbIM NpoHaeHHbIM 15-Tpapyc-
IIbBIM Y4YacCTKOM, K BpPEMEHH CBOero BO3BpallleHHsA
«aomoif» yepes 360° miar 3a waromM nepeliger Ha
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24 vaca Bnepea. Ho npm nepexone paHee depes3
180-it rpanyc oH oTcTynua Ha 24 yaca Ha3aj; MO3TO-
My OH BeplieTCs <«JOMOi» B NOJIACHDb BTOPIIHKA.

Touno Tak e 3anaJHbi¥ nyTeneCTBeHINK, OTOABH-
rasicb Ha | yac Ha3aza ¢ KaKAbIM [IPOHAEHHBIM 15-Tpa-
AyCHBIM OTpPe3KOM, IIPH BO3BpAlIEHHHN ¢IOMOW» Bep-
HeTCs Ha CyTKH Hasaa. Ho panee, npu nepecevyeHnn
180-ro rpaayca, oun nepemen Ha 24 yaca Brepen. U on
TO>KE BEPHETCA «AOMOIi» B I10J11€Hb BTOPHHKA.

[lo cyTn roBopsi, He BaXXHO, CKOJIbKO pa3 H B
KaKOM lanpaBJjieHUd yTewecTBeHiIMK ofoiaeT 3eM-
J110; BCSKHN BpeMeHIION MapaJjoKC HCKAoYaeTcs,
ecjn npu nepexone yepe3s 180-i rpaayc 6yaer npo-
HCXOQHUTH CKAa4YOK Ha CYTKH BIlepe] MJH Ha3zaf. JTO
BepHO H AJR Bpamlalouieiica 3eMn, rae BpeMs npo-
RoJKaeT CBOM XoA. be3 ckayka Ha CYTKH MapafoKcC
He Ob1a1 Onl pelleH, M cTpawiHas Hepa3lepdxa Bola-
pujach 6bl B Hall BEK CKOPOCTHBIX IlepeJIeTOB.

Ho ecam He ycTainloBHTb OAMH M TOT Xe pyOexx
Aas Bcex, To Mup 6yaer BBepruyT B xaoc. B XIX Be-
Ke 6bUIO 3aKJIIOYEHO MEXAYHapOoAHoe corjainleHne 1o
BOLIPOCY O AoJarore. MexayHapoalias koH(epenus,
npoxoauBias B 1884 rony B Bamwnnrrole, Ao/1XHa
6bl/1a NTOCTAHOBUTb, KaKOH MepMaHall CYHTaTh Ha-
YaJIbHbIM.

[IockoabKYy B TO BpeMsi HA MOpPsIX roCnoACTBOBa-
Ja BeaunkoOpHTaHNA, y4YacTHUKOM KOH(epeHUU#H
[0Ka3ajioCh JOTMYHBIM, €CJH HyJeBas Aojarora 6yaer
COOTBETCTBOBaTb MepHAMaHY, NMPOXOoAdlleMy yepe3
I'pruBHuYcKky10 obcepBaropu B JlongoHe. Otroro
STOT MepHAHaHl eille Ha3biBaeTcst [ PHHBHUYCKHM.

MexaynapoaHniii AOTOBOp onpeAensa Jullb CIro-
co6 YCTaHOBJIeHHs KOOpAHHAT Ha NOBEPXHOCTH 3eM-
JH. OH He HMeJ] OTHOWIEHHUA K H3MEPEHHIO BpeMellH,
H 110 JaHHOMY BONPOCY He CYIEeCTBYET MEXAyliapoa-
HbIX COrJaluelu. |
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Ho HeoduHanbHO NPHAATO OTCYUTHIBATH YaChl IO
BpeMeHH, CBA3aHHOMY ¢ noJioxxenneM CoJHIla OTHOCH-
TeabHo ['punBHYa (Bpems no IpuuBuuy). Her Huka-
KHX COMHEHHH B TOM, YTO Ha 6yAynIHX KOCMHYECKHUX
CTAHLMAX H B 6yYIHX JYHHBIX KOJOHHAX, TAE BHIAM-
Moe nojoxenne ConHua 1ie HMeeT HAKAKOro 3Have-
HHA, H3MePATh BpeMs 6ynyT uMenHo 1o I'punBuyy.

Torpa 6b1y10 6b1 pa3yMHO AONYCTHTb, YTO HaMl
«ZIOM», TA€ CTOHUT MOJieHb BTOPHHKA, HAXOJAHTCA B
I'puinBuye, a 180-4 rpaayc coorBercTByer 180-my me-
puanany, cyuras oT I'punBHyckoro. Pa3 I'punBuy no
onpeaesneHHI0 HAXOAMTCA Ha nysaesod poarore (wu
BOCTOYHOM, 1M 3anaAHoit), To 180-if Mepuanan or Hero
coorBercTByeT 180° mosrorst (HM BocTouHOIM, HH 3a-
nagHo#t) Ha mo6Goik kapTe HAH raobyce.

Caenoparesbiio, na 180° goarors! nyrelecTBeHIIMK
NepeBOAUT Yachl Ha CYTKH Ha3a/l, €CIH NIepeceKaeT py-
6exX B BOCTOMHOM HallpaBJ/IeHUH; HJIH Ha CYTKM BIiepen,
ec/y nepecexaer pybexx B 3amalioM HalmpaBJjeHHH.

[1o yncroit cayyatHOCTH 3TO pellleHHEe 0Ka3aJIoCh
ovenb yaayHbM. ITpuynna, o koropoit 'puHBHYCKan
o6cepBaTopus Bbi6paiia MeCTOM 1yieBOro MepHaHana,
He HMeeT HUKAKOro OTHOLIEHHUS! K H3MEePEeHHIO BpeMe-
1, oaHako 180-# Mepuauall NpoXoauT, KaK HApPOYHO,
no caMoit cepeanHe Tuxoro okeaHa, riae CKayok na
CYTKH IIpAYHHAET MHHAMAaJIbHbIe ey A0OCTBa. '

CoBepliueHIIO HeMbICAIUMO TpeACTaBHTh cebe, 4YTO
180-it mepnanan geaut nonoJsam reppuropuio Coean-
HenHmX IlITtaToB nian Coerckoro Coio3a; Belb B Ta-
KOM Cjiydyae CTpaHy NpHmJoch Obl pa3fe/UTb Ha JBe
YaCTH, OAHA H3 KOTOPHIX Ha IIeJIbie CyTKH O6roHsJia 6ni
Apyrywo. Tak yaayHo noJy4yuaoch, yro 180-it Mmepuan-
aH [IOYTH [10 BCeW AJTHHE NPOXO/HT 110 OKeaHCKOH rJja-
AH, HO BCe-TaKH OTpe3aeT BOCTOYHYIO OKOHEYHOCTb
Cu6¥pH n pa3aenseT HeckoabKo apxunenaro. ITosro-
MY JHHHS NepeMeHbl AaT, NIPH epecedeHnH KOTopoit
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COBepIIaeTcs CKavyoK Ha CYyTKH, He 1o Bcel famile IIpo-
XoAMT BRoJIb 180-ro Mepuauana. B HeKOTOpPBIX MeCTax
OHa HeMIIOTO NiepeMeniaeTCs Ha BOCTOK HMJIH 3aliaj OT
3 o 5 coreH MuUJIb, Tak YTo6bl CHOGHDPDH LEJHKOM Ha-
XOAHJIaCh 10 OANY CTOPOHY OT JHHHH BMECTE CO BCeM
CoBerckuM Co1030M, a 3arnagHhie AJIeyTCKHE OCTPO-
Ba — BMecTe ¢ ocTaabiibiMu CoeauneHHbiMH IITaTa-
MH II0 APYTYIO CTOpoHY oT JUHHH. IOXXHee 3kBaTOpa
OHa HEMHOTO YXOAHT Ha BOCTOK, YTOGbI HECKOJIbKO
OCTPOBOB HaXOAMJIMCh C TON >Xe CTOPOHBI OT JHHHH,
4yTo H ABcTpanns ¢ HoBoll 3enananeit.

STa YyTb HEePOBHAsi JHHHS Ha3blBaeTCs JHHUeH
HepeMeHbl 1aT HJIH AeMapKallHOHHOM JuHHel BpeMe-
HHM, B ee NPU3HAIOT BCe rOCylapcTBa MHUpa, XOTA OHa
AMKOrja He 6bUIa npeaAMeToM OMHLMANbIOTO MEXKAY-
HapoORHOro AoroBopa.

Bot tak! Ckoabko 6bl pa3 Bbl HH NiepeceKas JIH-
HHIO NlepeMeHbl AaT, BaM He IpO3AT HMKaKHe mapa-
NOKChI, # BaM HH 3a YTO He YHAACTCS COBEPUIMTDb IIy-
TeIleCTBHE BO BpEMeEIIH.

YMoAsA10, CKaXXHTe MHe, YTO Bbl BCe MOHAJH, TI0-
TOMY 4YTO Bce OODBSICHEHHA y MEHR 3aKOHYHJHCh.
HNHaye HyXHble CJOBa TaK H He HAUIIUCH!

CnaBa 16
12,369

Kak-ro pa3, koraa s emie yyu/jcs B HadajbiloH
IIKOJIe, YYHTENb aHTMUCKOTO A3bIKa 3aaJl HalleMy
KJaccy npouutarb cTuxorBopenne JInm Xanra <«AGy
6eH AaxeMs» B noagyMmarb Hag HUM. Moxer 6biTh, Bbl
ero MOMHHTE.

OaHax bl 4YeyioBeK 10 HMeHH AGy 6eH AaxeM
npo6yanacs OT ri1y60KOro ¥ MHPHOTO CHa H YBHJeJ
aHrena, KOTOpbiit COCTaBAAJ CIIMCOK TeX JIoAeH, KTO
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Bo3.1100us1 bora. Koneyno, Gent AaxeMy 3axoTeJsoch
y3HaTh, [IONIaJl JH OH B CITHCOK, H aHreJ CKa3aj eMy,
YTO B CITHCKe ero Her. Toraa oH cCMHpeHHO MONpoO-
CHJI, YTOOBI €ro BKJAIOYHUJIN XOTA Obl B CIUCOK TEX,
KTO BO3JIOOHJ CBOero 6JH)XHETO.

Ha cnenyioniyio Ho4Yb aHrea cnoBa ssBHJICS AOy
6eH AAxeMy H [I0Ka3aJl CIIHCOK C HMEHaMH TeX, KOro
locrnioap 61arocaoBua, 1 — ax! — BoO rJiaBe CIIHCKa
CTOSJIO UMs1 OeH AnxeMa.

51 3Han 3aTo CTHXOTBOPEIHNE H NPEKPACHO ITolIHMaJl,
YTO y4YHTeJb coOupaercss 06CyXAaTh €ro B KJjacce Ha
caenyomui aeHb. Hac »kaann pasraaroiascTBoBatHus o
TOM, 4TO BO3/mo6uth Bora o3nayaer Bo3moGuTh Jioxeit
H Hao60poT. 51 6bLI C 3THM corjlaceH, HO Miie Ka3aloch,
YTO TPATHTD LieJIbI YPOK Ha pacCyKJAEHHS O TaKOH ca-
MOOYEBHAHOM! Benn CJHIIKOM CKY4YHO. Pa3Be Hesb3sd
nonpo6oBaTh HAWTH B 3TOM OYEBHIAHOM A0 Ge3ob6pa3us
CTUXOTBOPEHMHN KaKo#-TO Apyroli, CKpBLITHIl cMbich?

Ha caenyiommit AeHbp yyuTenb aHramiickoro, A06-
POAYUIHO yJblI6asiCh, CIIPOCHJI:

— HWrak, Aerd, KTO OTBETHT Miie, NoYeMy HUMS
A6y 6en AnxeMa oKa3aJoch BO TJaBe CITHCKa?

U Tyt Mens ocennno. 51 ApocTHO noaiIsia pyky H,
KorJa yYHTeJb KHBHYJ]l MHe, [IpHIJauas K OTBeTy, C
HEeBRHHOHX yJbIOKOM CKa3aJa:

— IloTroMy 4TO otlo nepBoe no aadasury, cap!

51, B o6memM, He >xAa OT Hero 6J1aroAapHOCTH 32
IIOBBIX CBET, KOTOPbI NPOJINJ Ha CTUXOTBopeHue JIn
XanTra, 1o3TOMYy lle YAMBHJICA, KOTAAa OH MOJYa yKa-
3an MHe Ha aBepb. A Bbimen (nopora Goiya Mile 3Ha-
KOMa, [IOTOMY 4YTO MeEHs yXKe HecKoJbKO pa3 BbIro-
HAJH U3 KJacca 3a XYJMraHncTBo), H o6cyxaeHve B
KJacce npoAoJxanoch 6e3 Mells.

Ho, kak s y3naJ nosauee, ¢purypa A6y 6en Anxe-
Ma MOTYCKHeJa, y4YdTelb [IepeMEeHRJ TEMY, H B KoHeu-
HOM HTOre nobena ocrajgach 3a MHoI1.
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Ecan npaMoanHeiHOCTb 3THX CTMXOB HaBOAHWT Ha
Melld TOCKY, MOXXeTe ce6e NnpeacTaBHTh, B KaKO€ OT-
yasinue MOBepraioT MeHs Te, KTO M0JaraeT, 4To U BCA
Bcenennag Tak ke npsMOJiHHeNIIa ¥ OYEBHAlIA.

A xy>Xe BCero MiHe CTaHOBHTCS, KOTAa 3Ta NPAMO-
AUHEKRNOCTh OKa3blBaeTCs CO3BYYHa MOHM CKJIOHHOC-
TSIM, KOTOPble 51 IpsAYY B ray6une aymu (310 cexper).
HexoTopbie sioau, 3aMeTHB NMPOCTbie H GanajbHBIE
B3aHMOCBSI3H MeXy YHCJIaMH NJIH FeOMeTpHYEeCKHMH
durypaMn, TyT e npeAnonaraior, YTo sca Beesennas
CTPYKTYPIIO OpPraHH30BaHa TOJIBKO C TOH 1ieJbio, 4TO-
6bl TOAYEPKHYTb 3TH B3auMocBs3u. (M Takne semn
BCerza KaXyTcs MHEe HHTepeCHBIMH, Kak Obl S NpH
3TOM HH GBiNl TPOTHUBeH cebe.)

S aymawo, B KaxxaoM obmecTse, CTOSIIEM Ha A0~
CTaTOYHON CTereHH pa3BHUTHA, YTOOBI M306pecTH
apu(PMeTNKy, NMOSABAAJIHCH MHCTHKH, BUHOBHbIE B
3THX YNPOUIeHHbIX B3rJiAAaX, 1O caMble ApKHe MpPH-
Mepbl H3 M3BECTHBIX 11aM NPHXOAATCA Ha JOMI0 ApeB-
HHX I'PEKOB.

Hanpumep, okono 525 roaa Ao nauuei spu ITn-
¢arop Camoccknit gepras 3a 1argiyTblie CTPYHH H
cJiyllaJi, KaKue NpH 3TOM MOJay4arorcs 3ByKH. On
3aMEeTHJ, YTO NPHATHHIE AJA CJIyXa COYeTaHHsA 3BY-
KOB M3/1aI0T CTPYHM, YbH JJINHbI HaXOAATCA B apu(p-
METH4YeCKOM OTHomeNnuy Apyr Kk aApyry: 1 k 2 uan 3
K 4 unu 5 (cM. rnaBy 10). BosaMoxHO, 3TO 3acTaBH-
no IIndaropa u ero nocnenosarenelt NoOBepHTh, UTO
dHu3nYecKUM MHPOM YNPABJIAT B3aHMOOTHOIIEHUSN
yKncea, TpHdeM npocThie. /la, BepHO, YTO YNC/IEHHBIE
OTHOIIEHHSI UrpaloT BO BcenenHo#t onpegenenHyo
pojib, HO OHH Jajleko He Bceraa npoctel. Ornome-
HHe MacChl NIPOTOHA K MacCe 3JIEKTPOHa HMeeT, IO-
BHAUMOMY, NepBOCTENENNYI0 BaXXHOCTb, HO OHO CO-
craBaser 1836,11. ITouemy umenno 1836,11? He-
M3BECTHO.
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Oaunaxo Hesb3sA ynpekarb nudaropeines 3a He-
3Haliye coBpeMeHHOl ¢pu3nkn. [laBalite nyulne no-
auBnMcs yueHuky I[Ingaropa dunonaio Tapeurcko-
My. Hackosbko K3BecTHO, OH OblJI NepBHIM YeJOBe-
KoM B ucrophn, Koropuit (okono 80 roga no Hamed
3phl) NPEANOJNOKHKHA, YTO 3eMJid ABNXKeTCa B Npo-
CTpaHCTBe.

[Tonpo6yeM npociaeanTs xox ero Mbicae#n. [lo
NpeACTaBJeHUAM JPEBHHX IPeKOB, 3Be3fiioe He6o
Bpam@anoch BOKpyr 3eman. Ho cemb oco6bix 1e-
6ecunix Ten — Coanue, Jlyna, Mepkypuii, Benepa,
Mapc, IOnurep 1 CaTypH — ABHraJinCb He3aBHCH-
MO OT HEMOABHXHBIX 3Be3X H APYT OT apyra. Kak
c/jeACTBHe, BO3HMKJIa THIOTe3a O TOM, 4TO Hefeca
COCTOAT N3 BOCbMH KOHHEHTpHYeCKHX (M mpo3pay-
HBIX) cep, Bpamawomuxcs Bokpyr 3eman. K 6au-
xatimel cepe kpenunach Jlyna, 3arem Mepkypnuii,
Benepa, Conure, Mapc, IOnurep u, Hakounen, Ca-
TypH. BocbMast BHelInsa cdepa Obljia OOGHTANINILEM
COHMa 3Be3[.

dunonas sta cxema e ygosiersopana. O npen-
NMOJIOXKKA, YTO BOCeMb cep BpamaOTCAd He BOKPYT
3eMiH, a BOKPYT «CPeAHHHOTO OTHS». JTOT CpeanH-
HNH OroHb ORI HEBHAMM, 110 oTpaxanca B Coi-
ue. Bonee Toro, cama 3emMis ToxKe Kpenunach Kk cde-
pe, KOTOpas ABHrajach BOKPYr CPeAHHHOTO OTHA.
Bro6aBok 6b110 ewje 00no0 HebecHOEe TeJo — <«aHTH-
3eMJisi», BCcerjia HeBHANMAas, HOO BcerJla OCTaBajach C
HPOTHBONOA0XHOH oT CoJHija CTOPOHBI B KpenHJach
K Apyroh cdepe, BpallaBlleicss BOKPYI CPEAHHHOIO
OTHSA.

Takum o6pa3oM, cucreMa Duionas NpeaycMaTpH-
Basia 10 Bpamaomuxcsa cep: BoceMb OObIYHBIX MIIOC
AeBATas N1 3eMJH N AeCATass ANA aHTH-3eMIIH.

Kak ®unonahi ao sroro goaymanca? Uepes asa
BeKa nocJe Hero Apucrapx CaMoccknit Takxe npea-
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MOJIOKUA, YTO 3eMJIA He CTOHT Ha MecTe, 11O OH Ha-
CTauBajl Ha TOM, 4YTO OHa Bpamaercd Bokpyr Coun-
ua. B To BpeMs ero uaeo cousM Hesenoi, HO ApHc-
TapX COCTaBHJN CXeMy ABHXXEeHHS HeOGeCHHIX Te,
BOCIIPHHHMaeMbIX OpraHaMH YyBCTB. 3ayeM NOHaAO-
6nnoce dunonao NpuUAyMbIBaTh HeBHAMMMHA cpe-
AMHIIBIA OTOHb M HEBHANMYIO aHTH-3eMJIO?

Ckopee Bcero, neno B xoauvecmee chep. Ecnu
3eMmis Bpamiaercsa BOKpyr CojHua, TO HYXKHO NPH-
6aBuTh cepy s 3eMaH U BHIYECTb OAHY AJis He-
noasuxHoro CoaHna; B 3TOM Cjiy4ae ofiiee KOJHye-
cTBo cdep paBHAerca BOcbMH. Ecan ke 3emus,
Coanie n HeBRAMMAA aluTH-3eMJIss ABHXKXYTCA BOKPYT
HEBHANMOro LEHTPa, TO MONYYAETCA AECATH cdep.

[ToueMy eMy noHagoOGHANCHP NMEHHO JECATH
chep? Jleno B ToM, YTOo Nudaropeubl CYNTANIH YHC-
a0 10 ocobenupiM, nockoaoky t + 2 + 3 + 4 = 10;
a ecJ¥ MOpPacCyXAaTb elle HeMIIOTOo, TO CTaHOBH-
snoch AcHo, 4To 10 — ymciao npeansHoe. B TakoMm
clly4ae, eCJIH Mbl yTBepXJAaeM, 4To Bcenennasa co-
BepIIeHHa M MPHHIHUN coBeplleHCTBAa Bcenennoft
corjacyercsi ¢ nugaropeickuMu BO33PEHHAMH, TO
Bcenennaa gonxua CBHAETENbCTBOBATb 06 3TOM CO-
BeplieHCTBe, U O6ilee YNCA0 cpep MOXKeT PaBHATH-
CA TOJIBKO JECSTH.

K coxaneunio, npn Bceii HeonpOBEPKHMOCTH
JOBOJOB, OCHOBaHHBIX Ha MHCTHYECKHX CBOHCTBax
yKCcea, UX HeJOCTAaTOK COCTOMT B TOM, 4UTO He Haii-
OeTcs AaXke NBYX 4eJlOBEK, KOTOpbie B OAHOM sBJe-
IIHH CYMeloT yBUAETb OAHH H TOT K€ CKpPbITHH
cmpict. [ToaroMy nudaropeickue npeacTaBieHHs
nojerenn B MyCOPHYIO KOP3HIY H aCTPOHOMBI YJO-
BOJIbCTBOBAJINCb BOCeMbI0 CdepaMn. A TaK Kak B
nanbiieitieM 3Be3fHasd cepa craja CUYMTAThCA 06-
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HuM ¢GOoHOM, TO MaruyecKoM cuJIOH HaZe/MJIN ce-
MepKY.

ApryMeHTH B M0jb3Y TOrO, 4TO CTPYKTYypa Bce-
JIeHHOW OCHOBaHa Ha NMPOCTBHIX apH(PMETHYECKHX CBH-
34X, He MCYEe3JIH BMECTE C aHTHYHBIMH FpeKaMu.

B 1610 roay l'anunelt npu noMomH TejeCcKona
obnapyxun, uTo BOKpYr lOnutepa Bpamalorcs ue-
Thipe HeGeCHbIX Tejla MeNbIlero pasMepa. JTO 03Ha-
4aJio, YTO BCero HeGecHbIX TeJsl HACUUTHIBAETCS OHH-
maauath (3a MCKIIOYEHHEM HEMOABMIKHBIX 3Be3A) M
oHyn BpamaioTcs BOKpyr 3eman (corinacHo apesHe-
rpeyeckoi cucreme) uau Bokpyr Connna (kak yr-
BepXaJa HOBOMOAHaA cucTeMa Konepuuka).

OTtkpbiTie [annnesa Boi3Bano 6ypro NPOTECTOB, H
AOBOAB OAHOI'O H3 ONIMOHEHTOB HABEYIIO 3amnevarJe-
Hbl B UCTOPHH 4YeJIOBEYECKOH TNyNmOCTH.

3TOT BBICOKOOOGPA30BaHHbBIA Cy6ObEKT YTBEPXKAAJ,
YTO CMOTpPEeTh B TENECKON — 3aHsATHe 6ecnoje3Hoe.
Hukaknx He6GecHpiX Tesl TaM ObITh He MOXKeT, HOO
Bokpyr 3eman (man Cosnnua) MOryT Bpamarhes
TOJIBKO CeMb CBeTHA. Ecayu e KTO-TO pasrasaaur
HoBble HeGeCHble CBeTHJ1a, TO A€JI0 B HCIIOPYEHHOM
TeJIeCKOIle, NOTOMY YTO HOBHIX HEGECHbIX CBETUN TaM
IPOCTO He Moxem ObITb.

A OTKYAa TaKas yBepPeHHOCTh B TOM, YTO HX TaM
ObiTb He Moxem? [la odyenn npocto! Ilockosbky B
rojose ceMb OTBepcTmii: aBa rnasa, ABa yxa, JABe
HO3JAPH H POT, TO HEOECHBIX TeJl JOJKHO ObITh TOXe
CeMb.

Kak 6yaTo 6bina Heo6XOAHMOCTb TaKHM 06pa3oM
oprannsoBath Bcenennyio, yrTo6pi HaBeyHO 3apHKCH-
pPOBaTh B KOHCTPYKUHH HebGec KOJHYECTBO OTBepCTHI
B uyesiopedeckoit rojose. CnosHo Bory Hajgo 6bino
NONb30BaTbLCA IINaprajakoi, YTo6ul He 3a6bIThb HYyXK-
HOE YHCJIO H HE COTBOPHTDb YeJIOBEKA C «HENPABHJb-
HBIM» KOJIHYecTBOM ortBepcruif B ronose. (IIpocth-
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Te, €CJIH MOM CJIOBA NOKAaXYTCA BaM KOIIYHCTBeHIIbi-
MH, A BOBCe ITOro He xoren. boroxyascreyior cko-
pee Te NIOAH NPOIJIOTO MJIM HACTOAMEro, KTO CTa-
paeTcsa mpeACTaBUTh Aeno Tak, 6yaro bor — arto
MaJblll B ZETCKOM CaAy, KOTOPbI# MIDaeT C mpoHy-
MepOoBaHHBIMH KYGHKaMH.)

[Togo6Horo poaa raynocTu ymMupamwt goro. I1o-
Xanyi, OHM RaxKe HEe YMHPAIOT HUKOTAA.

ACTPOHOMBI, COrJIaCHBIIHUCH C y4eltneM Konepuuka
O TOM, YTO NAaHeTHl BpamanTcs BOKpyr Colua, a He
3eMJH, TeM caMbIM NpA3HAJH, 4T0 B CosiHeuHol cHc-
TeMe CYILUeCTBYIOT HeGecHbie Tesla ABYX KJIACCOB.

Bo-nepBuix, naaHeThi, KOTOpPHeE BPAWlalOTCA BO-
Kpyr Coanua; ux K 1655 roay 6610 OTKPHTO IIECTh:
Mepkyputi, Benepa, 3emnsa, Mapc, IOnurep u Ca-
TypH. Bo-BTrOophiX, COYTHHKH, KOTOpbie Bpal[alOTCA
BOKPYr ofiHOH M3 ninaHer. K Tomy BpeMeHH acTpo-
HOMBI YCITEJIH OTKPHITh [ITh CTyTHHUKOB: Haury JIyHy
1 YeTnipe cnyTHHKa lOnurepa, o6Hapyxenuble I'anu-
neeM (Mo, Espona, l'anumen n Kanmucro).

Ho B 16355 roay ronnanacku#i acrponom Xpucru-
aH Joiiredc orkpbin cnyrHUK CaTypHa, KOTOPHIN
Ha3eax TuranoMm. Iloayunnoce, uro Conneynasa cu-
cTeMa COCTOHT W3 IHeCTH IJaNeT U LIECTH CIYTHHKOB.
INoiirenc 6bin1 nepBOKJACCHBIM YYEHBIM, HO 3TO He
3allUTHAO €ro OT O6asiHUsA ABYX CHMMETPHYHBIX
mwectepoK. OH 06bABNA, YTO cYeT OKoHYeH. Bosbine
HeGecHBIX Tea HeT, OTKPbIBaThb Hevero.

Yeun, B 1671 roay urano-dpanuysckuit actpo-
HoM JlxoBanHM KaccHHM OTKpBLI elle OAMH COYT-
HHK CaTypHa ¥ TeM HCNOPTHUA BCIO KpacoTy. I'ofi-
reHc ycmea AOXHTb A0 3TOro colwbiTus. Mexay
NpoyYHM, OH ycnes AOXMTb A0 Toro, kKak Kaccuum
OTKpHIN emle TpH cnyTHHUKa CaTypHa.
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Eme 6nin HUoranu Kensep, KoTopbifi He NOBOJbB-
CTBOBAJICA BbIYMCJIEHHUEM KOJIMYECTBA aCTPOHOMHUYeEC-
KHX TeJl MCXOoAsd H3 npocTod apupMeTnkn. OH no-
es Aajblile U MNOMNBITAJCA PAacCYUTaTh OTHOINEHMS
MeXy pacCTOSSHHAMHM OT 3THX Tea ao Connua no
aHaJIOTHH C MPOCTOH reoMeTpHen.

M3BecTHH! TOJABKO NATH MPaBHJABHBIX T€OMETpPH-
yeckux Ten (paBHOYroJIbHBIX M PaBHOCTOPOIHHX
MHOTOTPaHHHKOB; Ky6 — caMoe H3BeCTHOe NMpaBHJib-
HOE reoMeTpHYecKoe TeJlo).

IToyeMy He paccykaaTb CAEeAYIOLHM OO6pa3oM:
NnpaBHJbHbie TeJla COBepIIeHHH NOAO6HO TOMY, Kak
cosepiienna Bcenennas. Ilockosbky nianer mects,
TO MOXIHO TOBOPUTb O NATH PaCCTOSHHAX MeXAY
nnaHeraMn. Kennep nonbiTanca COOTHECTH NATh
NpaBHJIbHBIX TeOMETPHYECKHX Tej C HeGecHbIMH,
4TOOBI PAaCCTOAHMA MeXAYy IHECTbIO NJIaHeTaMH HaXo-
AMJIMCh B COOTBETCTBYIOIIMX OTHOIIeHnsax. Kennep
NOTPaTHA YHMy BpeMeHH, CTapasiCb NMPHCNOCOOGHTH
aCTpOHOMHIO K TeOMETPHH, HO TOTepnes Heygady.
(He cymeB aoka3arb cBoio runoresy, Kenaep Tyt xe
OT Hee OTKa3aJCs, H 3To, CJIOBHO JakKMycoBas Oy-
Ma>kKKa, OTJHYIO XapaKTepH3YeT ero Kak y4eHoro, a
ile KaKOTO-TO YMAJIHIIEHHOTO.)

Onuako B nocaeatior Hexeno 1966 roga a ya-
Hasx 0 Kensepe neutro mnosoe.

Miie A0Be1OCh NPUCYTCTBOBATh Ha cbe3ie AMepH-
KaHCKOH accouHaluny COleiCTBHA Hayke, TAie A Cay-
laj gokKjaagsl MO UCTOPHH acTpoHOMMH. B opHOM
0CO6GeHHO HHTEpEeCIIOM AOKJaJe CDEAH MpOoYero yr-
Bep>KAaJNoCch, 4TO, Mo y6exxaenno Kennepa, B roay
noaxHo 6uiTh e Gonpme 360 aued. 3eMas Bpamia-
erca 6nicTpee, 4YeM AOJDKHa Obina Obl BpamaThCcs, M3-
3a yero B roay 365 ane#t ¢ uerBeprbio. (Ecan 6ol
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CYTKH NpoaoaxXanuch 24 yaca 21 MHUHYTYy, TO B roay
66110 6m poBHO 360 Aaneis.)

ITO ycKOpeilHOe BpallleHHe 3eMau, MO MHEHHIO
Kennepa, nepexanoco Jlyne, 3acTaBuB ee Bpamarh-
cA BOKPYr 3eMJH 4yTh OmCTpee, YeM nyxHo. Oue-
BuaHO, uTo JIyHa gosnxmna cosBepliaTh 0O60pPOT BO-
Kpyr 3eMJi# POBHO 3a '/,, 4yacTb roga, TO €CTb 32
302/, cyrok. Bmecto atoro onia cosepmaer 06opoT
3a 29'/, CyTOK.

Kak 6n1710 661 yA06HO, eciu 661 3eMJisi COBeplla-
na o6opor Bokpyr Connua 3a 360 cyrok no 24'/,
yaca (4TO6BI CYTKH COCTOANM POBHO M3 24 4acos,
HY>KHO 6bLJI0 6Bl YyTb YAJHHUTD Yacki ¥ MHHYTHI).
Beap 360 — oueHb yno6HOe unCjiO, OHO AEJHTCA Ha
2,3, 4,5, 6, 8,9, 10, 12, 15, 18, 20, 24, 30, 36,
40, 45, 60, 72, 90, 120 » 180. Hu oaHo apyroe
YHCJIO TOTO Xe NOpAJAKa Henb3d pa3fenurs 6e3 oc-
TaTKa CTOJBKUMH CriocobaMu.

A ecan OB KaxAauifi ayHnsifi Mecsau paBHAJICA
30 cyrkam (o 24 yaca ¢ aumHEM), TO B roay GHJIO
601 poBHO 12 AyHHMX MecsaneB. Yncao 12 kpatno 2,
3, 4 n 6; a 30 xkpaTuo 2, 3, 5, 6, 10 u 15.

Jleno ue Tonbko B ¢okycax c uncnamu. Hmesd
30 cyrok B nyHHOM Mecsiue M 12 nynHbIX Mecsues
B TOAY, MOXHO 6bifio 6Bl COCTaBHTb NpeKpacHMi B
CBOEH NpoCTOTe KaJienaapb.

A yTo MBI HMeeM BMecTO 3TOro? [IpuMepro 29 C
NoJOBHHOM AHeH B nyHHOM Mecale, 365 ¢ yersep-
ThIO AHe# B roay, 12 un TpH BOCbMBIX JIYHHOTO Me-
caua B rony. Y KaxkoB pesynbrar 3TOoH MellaHHHBI
apo6e#i? ITouTH nATh THICAY JIeT KaHUTENN C KaJeH-
NapsaMi, OKOHYHBIIMeca H3o6perelineM AeHCTBYIO-
Iero KaJeHAaps, HUYYTb He 6oaee yo0obHozo, yeM
BCe OCTaJIbHHIE.

Ha sToM MOs Mbicab Morja OB ¥ OCTAaHOBHTbCA,
HO AOKJAAYMK Ha3BaJI KOJMYECTBO JIyHHbIX MECAUEB
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B oy B BUAe AecATHYHOH aApoOH. On cka3an: «Bme-
cTo 12 nyHHBIX MecsleB B roay Mbl mMeeM 12,369»'.

Y MeHs TYT Xe rjasa noses3nu Ha 1006 OT YAMB-
nenus. Jla neyxro? B roay aeicreuresmmuo 12,369
JIYHHOrO MecsAuna? Y MeHA B MO3TY 3aKPYTHJIHCH [0-
Takd, U, KOrAa AoKJjaa nojomen K KOHIY, A Tnoj-
AN PYKY, 4ro6bl 3asarb Bonpoc. A cnpocuia, e
noiTanca nu Kennep BHIBECTH K3 3TOr0 YKCJa OQHO
npocToe ymo3sakaoueline. HeT, orBeTsn JOKNaqYHK,
noxany#, sTo 6bi10 Obt B €70 CTHJIE, HO OH He CTad
3TUM 3aHHMATbCA.

3ameuarensHo! [Ipocro 3amevatensno! A noayuun
BO3MOYXHOCTD 1T0320aBHTbCS H CAMOCTOATENIBHO OTbIC-
KaTh B YMCJIaX MHCTHYECKHe CMBbICHbL. Bee 3HalO0T, Kak
s 0605Ka10 YHCJIa H 3alpOCTO MOTY NMPUAYMATD HeNyI0
BcenenHnywo 1a ociioBe NepBOKJIacCHONH apHPMeTHKH.
KpoMe Toro, s unrepecyioch bubanelt, Tak nouemy
MHe He N0Ka3aThb, YTO CMbiC1 Bcesniennoii csasail ¢ 1ie-
KOTOPBIMH 3JIeMEHTAPHBIMM CTAaTHCTHYECKHMH Bbl-
KJaJAKaMH, KOTOPhle MOXKHO BHIYAUTb U3 Bu6innu?

(A ne nepsbiit Ao atoro poayMancsa. Eme HUcaak
HpoTon HeyroMHMO mTyAnpoBan bubianio, HO Ite
Hallle/1 HUYero HHTepecHoro, 0 YeM CTOMI0 Om ymo-
MSAHYTb; a moraanacknii marematuk >)koun Henep,
BrepBble BBHIYHCJAHBIIKNK JNOrapudMbl, paccydTan H
coBeplleHHO 6ecriosie3HyI0 CUCTEMY ANst HHTEepIpeTa-
unu OrxpoBeHus.)

Urak, no3sosbre Miie TPOACHKUTH pacCyXaeHus
Kennepa. IlpeanonoxxuM, 4To KOHeyHasd ueJb Bpa-
meHus 3eMJIM BOKPYT CBoe# ocH, BpamieHus Jlyubl

! Ha camoM nene, no-mMoemy, 210 He coBceM BepHo. Ilo Monm
TIOACSETaM, KOJHYECTBO JyHHBIX MecAlleB B roay ckopee 12,368.
Emte TouHee, ux 12,36827. Ho Hc 6yaeM nopTuth Moe acce.
(ITpumes. aem.) |
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BOKpPyr 3eMJH, coBMecTHOro Bpamienna Jlynbl u
3emau Bokpyr CoJjHla COCTOMT B TOM, 4TOGbI 1Ipo-
JEMOHCTPHPOBATh 4YejiIOBeYeCTBY aKKypariibie CTOJ-
OMKH YHCesl H COBeplIeHHHN KaJelAapb.

Yro xe nomo He Tak? Kouneuno, bor 3Hana, uro
nesaeT, U 1e COBepIINA Obl OMMOKHK MO HeAOCMOT-
py. Ecan B roay 6oabwme 360 aueit, ansa sroro gon-
)KHa OBITh NPHYUHA, H NMPHYKMHA BIOJHE ONpeAeeH-
Has. 3TO NpeBHIIeHHe MOXXHO NMPEBPATHTb B HEYTO
3llayuMoe, npeiAcTasiswouniee cobolt HacraBielrne
AJIST 4yeloBeYeCcTBa, AaHHOe ¢ TOH OYeBHAIIOCTbIO, KO-
TOPYIO TaK JI0GAT MHUCTHKH, KOr[4a pa3MbIIIAIOT O
6OXecTBEHHbBIX KauyecTBaX.

HUTtak, B rogy 365 cYTOoK ¢ 4YeTBepTbio, HO3TO-
My H3anmek (cYUTas HNpaBUIBLHBIM KOJIMYECTBOM
360 cyTok) cocraBiser NATb C YETBEPTHIO CYTOK
HIM B RecATepudyHoH dopme 5,25. Bbl posxKibl
NPH3HATDH, 4TO 5,25 — 3TO YHCJO CO CMbBICJIOM, IIO-
CKOJIbKY 25 SBJSAETCH KBaJpaToOM J.

[Ionpo6yeM paccykaaTb NOAOOHO OKKYJbTHCTY.
Mo>xer An 4UC0 3,25 6bITh MPOCTHIM COBNALEHHEM?
Koneutto mrer. Ono gonxio uMeTb 3HayeHHe, KOTO-
poe AoJKHO copepxathcsi B Bubaun. (Beap Bor —
3TO LEHTp, BOKPYI KOoTOporo Bpamaercd buGiaus,
nono6Ho ToMy Kak Cojanpe siB/sAeTCd IEHTPOM, BO-
KPYT KOTOporo Bpaiaercss 3emuas. Passe mMoxer ObITh
4YTO-TO ecTeCTBEHHee, 4YeM HCKaTh B Dn6Jiuu aeraib-
Hble YKa3aHHMs Ma NPHYMHB BpalieHHs 3emun?)

Berxuii 3aBeT TPaAMIHOHHO AEJHUTCS Ha TPH 4Ya-
cti: 3akoH, [Ipopoxn n IIucanus. Bce onp cBsATHI
M 60roBAOXHOBEHHBI, HO 3aKOH — CaMas CBAIlUeHHasA
YacTh, ¥ OHa COCTOMT U3 [IATHKHHXHS, NATH NePBbIX
kuur Bubanu: butusa, Ucxoaa, Jlesnra, Uncen n
Bropo3akonus.

[ToueMy 9HcC0 OHeH B rogy OTJAHYaeTcs OT <«mpa-
BHUJIBHOTO» IIa NIATH Aueli? Pasymeercs, 4Tobbl 3a-
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nevarsaers NATh KHMI 3aKola B CaMOM JBHXEHHH
3eman. A OTKyZ2 elle XBOCTHK B 4eTBepTb AHA? Hy
KaK Xe — JYTOOW H3JIHIIEeK COCTaBHJA HE NPOCTO J,
HO J,25. Kpaapar nsarepkd myxeH Qjas TOro, 4ro-
6bl CHNbHEe BHIACAHTH €€ U NPOJAEMOHCTPHPOBATH,
YTo 3aKOH He MPOCTO CBAT, HO OCOOGEHHO CBAT.

IIpasaa, Tyt ectb oguu nmoasoX. ITo-nacrosme-
My TOA mpoaoJixXaercsa He poBHo 365,25 cyrok. On
YyTh-4yTh Kopoue: 365,2422 cyrok. (Touiee,
365,242197, Ho 365,2422 gocraToyHo GJAM3KOE 3Ha-
YyeHHe. )

JHAYHT JH ITO, YTO BCE MOM YMOTIOCTPOEHHS PY-
marca? Ecan BH Tak Aymaere, TO He npeacTaBise-
Te, KaK pa6oTaeT MbICJIb OKKYJAbTHCTa. Bu6ansa tak
BeJIMKA M CJI0KHA, YTO NpaKTHYeCKH jio6oe BooOpa-
3HMO€ YHMCJI0 MOXHO OOBACHMTD Yepe3 KaKo-HHuOyAb
naccax u3 bubauu. BapHaHTH TOAKOBaHMI OrpaHH-
9eHbl TOJIbKO BO3MOXHOCTSIMH 9€JIOBEYeCKOl HaXoa-
YHBOCTH.

K npnmepy, BosbmeM uucno 365,2422. Iindpnt
ClipaBa OT 3anATOH MOXXHO pa3beAMHHUTDb Ha 24 U 22,
X cpeaHee apndMernueckoe — 23. Uro xe o3Haya-
er ancao 23?

MH ycTaHoBHIH, 4TO.[IATEPKa O3Ha4aeT [Iarnkim-
xue. Eme ocranuce IIpopokn u [Tucaana. Croabko
BCEro ocrajoch KHur? 34'.

! Tlo kpaktneit Mepe, B eBpefickof u nporectanTcKo# Bué-
Jun. Karonmuyeckas Bepcus BKAoOuaer elie 8 JONOAHNTEAbHBIX
KHHT, KOTODhC NPOTECTAHTH H EBpPeH CYHTAT anoKpu@aMu.
(ITpunes. asm.)

Onnn kondeccHn B COBPEMERHOM XPHCTHBHCTBE BKJIIOYAIOT
B Berxu#t 3aber 39 xuur (npotecranthsm), apyrne — 47 (kato-
amumaM), tpetsh — 50 (npabocnasue). [loaroMy noaHoe koJim-
9ecTBO KMT B Bn6mun ¢ yuerom 27 xuur Hosoro 3asera B pas-
HbIX Xoudeccnax pasHoe: 66, 74 u 77. ([pumew. nep.)
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KaxxeTcs, 3TO HaM 1iHMYero He faeT, 110 Norogure.
JlBeHaauarb KHUr — 3TO CPaBHUTEJbIO 11e60oaAbllne
nHcanua <«Maabix npopokos»: Ocusa, Houap, AMoc,
Asnuii, Hona, Muxe#i, Haym, AsBakym, Codonus,
Arreit, 3axapusa u Manaxusa. JIng yno6¢cTBa oHM Yac-
TO 00beAUHSJIHCD B OAMII CBUTOK, KOTOPbIA Ha3bIBAJI-
cs Knuroit JIBenaauatu.

Kcrtatu roBops, B anokpuduyeckoii Knuure npe-
myapoctu Mucyca, china Cupaxosa (kaToauKamu
npH3napmelcs KaHOHHYecKOoit) aBTop, nHcaBHIHMi
okoJio 180 roaa Ao nawen sppl, nepeuyncaseT BeJUKHX
moae#k 6ubaefickoil HCTOPHH. Y NOMSHYB OTAENBHO O
Ka)XAOM NpOpOKe, Olf CBAJIMBaeT MaJIbiX NPOPOKOB B
OAIY Ky4y.

Cupax, 49: 10: <u aBeHaauaTh MaJjbiXx Npopo-
KOB — fa HPOIBETYT KOCTH MX OT MecTa cBoero!»'

Hrak, ecau aBenaauarb MaJbIX IIPOPOKOB 0Obe-
AHHAJHCHh B OAHY KHHTY — 3TO 6b1710 caMbIM OObIY-
IbIM ZIeJIOM, CKOJIbKO Xe KHUr nojyvaerca B IIpo-
pokax u IIucanuax, BMecTe B3ATbhIX, MO NoACYeTaM
eBpeeB ¥ nporectantos? Koneuno, 23.

CinepoBaTeJbHO, O KoJuYecTBe liell B roay
(365,2422) Moxio ckasaTb, uTo 360 gueit — 3TO
«[IPAaBHJIBHOE» KOJHHYECTBO, 5 JHIIIIMX AHeli o3ia-
yaloT 3akon, a 0,2224 npeacrasaaioT IIpopokoB H
IMucanun. /Iud roxa, TakuMm ob6pa3oM, CTaHOBATCA
naMATIIMKOM BeTxomy 3aBery.

Tenepb MBI NOJOIIJIH K KOJHYECTBY JYIHBLIX Me-
caues B roay — 12,369, uTo TOoXe NpUBIEKIO MOE
BHHMaHHe.

Ecau xoJHYecTBO Aleif B roAy CHMBOJH3HDYET
Berxuit 3aBer, T0, 6€3yCJOBHO, KOJHYECTBO JIYHIbIX
MecsaleB B rogy JA0JIKHO CHMBOJH3MpoBaTh HoBblik

' B curopanviolt Bubauu atoT cTHX cooTBeTCcTBYET 49: 12.
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3aseT. JI1060# OKKYJIbTUCT BaM NOATBEPAMT, YTO 3TO
COBEpIIEHII0O OYEBUAHO.

UTak, 4TOo MBI MOXXeM cKa3aTh 00 OCHOBHOM OT-
avqun Berxoro 3asera or HoBoro? BoamoxHo cie-
nyioitee ob6bsAcHeHne: B Berxom 3asere Bor npea-
CTaeT Kak efuHoe Jiuuno, Toria Kak 8 Hoeom 3aBete
OH yXe SBJSEeTCA B TPHeAMHOM BHJE, B BUAe Tpou-
ubl. CnenoBaTesbHO, €C/IH 3TO BEPHO M KOJHYECTBO
JYHHBIX MecsilieB B rogy A0JKHO CHMMBOJIM3HPOBaTh
Hosbiit 3aBer, To OoHO A0JXHO 0053aTeJbHO HMETh
OTHOLUeHHMe K yHcay 3.

BauMaTesipHO nocMotpeB Ha ymciao 12,369, mbr
YBHAHMM, YTO OHO KpaTHO 3. Ypa! Mb! Ha BepHOM NTYTH,
3TO NOHSATHO AaXke AypaKy (kolieuno, MpH YCJIOBHH,
YTO OH AeHCTBUTENbHO AYPaK).

Hrak, pasaenmum 12,369 na 3. Honyuurcsa 4,123.
ITO ABHO MHOTO3HAaYHTEJbHOE YHCJO, OHO BKJKOYa-
eT B ceGs MepBbIX YETbIpe IEJbIX YUCIa..

KakoBa e CBs3b MEeXAY NepBbIMH 4eThIPbMS Ii€-
apiMy yucaamu ¥ HoBbiM 3aBetrom? OtBeT oueBHaell
H Cpa3y NMPHXOAUT HA YM.

Pasymeercs, peub uaer o yernipex EBanrenusx!
Yerbipex otaenbibix 6Horpadusax Mucyca Xpucra,
HallMCaHHBIX eBaHreancraMu Mardeem, Mapkom,
Jlykoit u MoanHOM.

W3BecTHO, uTO Nepable Tpu EBanresus — ot Mar-
des, Mapka u Jlyku — B OCHOBHOM H3JIaraioT oO1nyio
TOYKY 3peHua Ha XpucTra. MHorue anusonbi coBnaja-
10T, 4 KaHBa COOBITHH [IPaKTHYECKH COBIMAZAaET BO BCEX
TpeX. 3To ecuHonTHYecKue» EBaHrenns (caoBo <cu-
HONITHYECKHE> O3HAYAET «TJIAAALIME ONHUM I/1a30M» ).
[lepBoe, BTOpOe M TpeTbe EBaHrenus cMOTpPAT Ha
Hucyca, Tak cka3aTh, OAHHMH M TEMH XK€ IJa3aMH.

Yerpeproe Emanreanue — or WMoawna — aososb-
HO CHJIBHO OTJIM4aeTcs OT TPeX OCTaJbHBIX; OTJHYa-
ercs Ja)ke B OCHOBHBIX MOMeNTaX.
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CrnenoBatesbiio, €CJH MBI XOTHM, YTOOH KOJIHYE-
CTBO JIYHHBIX MeCsilIEB B Oy CHMBOJIM3ApoBaio EBaH-
reJust, pa3se ie caeoBajJo 6b COBEAMHUTD ynucaa 1,
2 » 3, a 4 nocraBuTh oco6HsAkOoM? Pa3Be 11e 3TO MhI
BUAMM B uyucye 4,123?

Ecsau y Bac elre ocTaBajuch COMHEHUSA, HEYXKEJH
BbI Tenepb He yOEAHMJHCHh, YTO MbI Ha NpaBUIBHOM
nyTH?

Toraa o xoauyecTBe AYHHBIX MecANes B rogy —
12,369 moxHo ckasarp, ¥ro uucao 12 npepcrapiser
Epanresne or Moauna (Tpuxast yerbipe B yectd Tpo-
unm), 2 0,369 npeacrasasior cunonTHyeckue Epaiire-
ms (tprxam 0,123).

Ho mouemy yerBepToe EBanresne CTOHT nepBbiM?
[ToueMy KOaHMYeCcTBO JYHHBLIX MeCAUEB B roay, Ae-
JeHHoe Ha TpH, He 123,4, a 4,123?

JTto Xopomui u o6ocHOBaHHBIA Bompoc, M Ha
Hero y MeHsa ecTb oTBeT. Ecau ueHrpaabibiM ¢Paxk-
toM HoBoro 3asera saBasgerca nousrue Tpouubl, TO,
CITpallI¥BaeTCsA, KaKUM o6pa3oM TemMa Tpouusl pac-
CMaTpHBaeTca B pa3HbIX Epanrennax?

[lepBoe cBHIAETENBCTBO O CYINECTBOBaHMH BCeEX
Tpex uMnocraceit boxxecTsa noss/sgercs Bo BpeMs Kpe-
menna Hucyca Hoannom Kpecturenem (pasymeercs,
aro He ot Hoann, koTophlit itanicar zerseproe Epan-
renne). Y Mapka (B crapeitmemM EBanrenun) annsox
C KpemelineM onucaH CJAeayomuM 00pa3oM:

Mapxk, 1: 10-11: <«U... yeaaen (Hucyc) passep-
3ajomuecsa Hebeca m [yxa, Kak roay6s, cxoAsauero
na Hero. U raac 6vin ¢ nebec: Tt Coin Moit BO3-
mobnennslit, 8 KoropoM Moe 6iaroBosiennes’.

! Tlo xatoauveckolh H npamocnavHON TpaRMuUHK cuMTaeTcH,
yro Hoant Omn cenaereneM cuncxoxaewds dyxa Cesaroro, To
€CTb TEKCT YHTaeTca kak: «H koraa swixoaua (Mucyc) 3 soan,
ror4ac yBHaeaA (Hoaxu) passepsamwiiiHecs HcOeca m Jyxa, Kak
rony6s, cxofisutero Ha Heros. (ITpumeu. nep.)
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3aecy Oren, Coin u Cparoit Jlyx npeacraBaeHbl
oaHoBpeMeHHO. OAHAKO HUYTO B STOM paccKase He
laeT HaM TBePABbIX OCHOBaHHU nyMaTh, YTO 3TO SB-
Jenue OLLIO OYEBHJAHO AJS Bcex, Kpome TpOHIbI.
HuyTo He RaeT HaM OCHOBaHHMIH IIpeANoJararb, 4TO
Hoann Kpecrtutenn (ecau mMu 6epem Toabko EBau-
reqde or Mapka), KOTOpm# NpHCYTCTBOBaJ MPH
3TOM, TaKXe OCo3HaJ cHHcXoxAReHue Cparoro [yxa
MJAH yCABIUAaa rjiac ¢ Hebec.

Taxoif xe cayuyaih onucsiBaerca H B EBaHreuu
or Mardes (3: 16-17) u B Epanrennn ot Jlyxu (3:
22). Hu Mardeit, nu Jlyka He yTBepXAalH, YTO
KTo-n1u60, KpoMe caMoit Tpouubl, CO3HABAJ CMBICJ
ITPOMCXOAAINETO.

Onanako B yerBeproM EBanreinu oT MoaHHa anu-
304 cHUcXoxXAeHuss Cpartoro J[yxa onuceIBaeTcs OT
nMend camoro Moanna Kpecrurens.

Hoann, 1: 32: <« ceuaereascreosan HoaHn, ro-
Bopsa: g Buaes [yxa, cxoasamero c HeGec, KaK roay-
6a, u npebniBaiomero Ha Hem».

[TlockosabKy B yeTBepToM EBanrennu mepsoe npo-
siBeHue TPOHIBI ONHCHIBAETCS KaK OYEeBHAHOE Ye-
JIOBEKy, Y€ro HeT B ME€pPBOM, BTOPOM M TpeTbEM
EBanrennax, Toraga OYe€BHAIO, YTO YHCJO JYHHBIX
MecsilieB 0023dxo GbITh 4,123, a He 123,4.

Y xoro eilte MOryT OCTaBaTbCA COMHEHMA?

Hanocnenoxk no3sojibTe MHe IIOAYEPKHYTH TO,
uyro (pmy ce6sa Hapexao) U 6e3 TOro OYEBMIHO.
A npocto urpaio ¢ yncaamu. To, YTo 7 Haropoau.J
3/iech 0 KOJHYecTBe AHEH U MecsAleB B roagy, — 3ToO
yucTass BbiAyMka. Sl oTHomych K Hek He Oonee
Cepbe3HO, Y€M K AaBHEH HJee, YTO CIIHCOK C HUMe-
1eM AGY 6eH AxxeMa cOCTaBJieH B ajJ(paBHTHOM Mo-

paaxe.
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Omnako 2 HHCKOJIbKO OBl He YAUBRJICA, ecau Obl
HeKOoTophble 4YWUTaTe/NH NMOAdaNHCh cOG6aa3lly mnoxy-
MaTb, YTO B ITOH uenyxe €CTh palMOHAaJbHOE 3ep-
no. Bo3aMoxHO, oHn pemat, uro s (caM Toro ne mo-
103peBan) CAYYalHO HATKHYJICS Ha BEJHKYIO HCTH-
HY, Ja)Xe eCIH MHe KaXeTCs, MTO S UIrpal B rIymble
UTPHI.

A eme s AyMaio, YTO HeKoTopbie MoAM (Moxer
6bITh, T€ Xe€ caMble) CKaxyT. <«3HaeTe, roTOB CIO-
PHTb, 4YTO WM AlGy 6en AaXxeMa CTOAJO B HayaJe
CIHCKa, [TOTOMY YTO aHTreJ JdelcmeumenbvHo COCTa-
BHA ero B aXPaBHTHOM NOpsAAKe».



YacTb TpeTbA

i



IT'aapa 17
HOOPTPET NNCATEJIA B JIETCTBE

KoHe4HO, MHe NIpHXOAHUT Iropa3fio MeHbIlle ITHCEM
OT NOKJIOHIIMKOB, YeM DuTiaM, 110 BCe-Taku JOBOJIb-
HO MHOrO; paj CKa3aTb, YTO GOJBIUHHCTBO M3 IIMX
OYeHb NMPHUATHO YMTATh.

Oanako HEKOTOpbIie BHI3BIBAIOT Y MElid J0Cany.
Jesio B TOM, 4TO XOTS S K30 BCEX CHJI CTPEMJTIOCH OKa-
3aTh JI06€3HOCTh TéM, KTO lie IO)KaJjeJ BPEMEHH H
HarnucaJ MHe, ITOPOH 3TO 11e B MOKUX cHJaX. THITHYHDbIH
cayuya#i, Korna MHe NPUXOAHUT MMHUCHMO OT IIKOJBbHHKA,
KOTOPbI#A cOO61aeT, YTO FOTOBHT HaYUHbIH ITPOEKT 10
u3yueHu0 CosHeyHO# CHCTeMbI; B CBA3H C 3THM OH
ITPOCHT NPHCJIaTh eMy BCe, YTO g Koraa-Ju6o Hamucan
o ConHeyHolt cucteMe, a TakKe BCEe OCTA/IbHbIE MaTe-
puaJibl, KOTOpPbIE Y MeHs l1alayTcs.

Bce 3T mcbMa 0653aTeNIbII0 COITPOBOXKAAET TOPOTI-
JuBag npunucka: <Iloxanyicra, OTBETbTe KaK MOXHO
cKopee, IOTOMY YTO MPOEKT HYXXHO cAaTh 15-To umc-
Jaa». Ho nmaceMo, nepecbinaeMoe MHe H3AaTebCTBOM,
nomnajgaer B MOH MOYTOBBIA ANMK ECTHAALATOTO.

Ecan 3a Hegemo He MPUXOAMT XOTA Obl ABa-TpH
TAKMX ITHCbMA, TO, 3HAYMT, B LUKOJI€ HAYAJHCH Ka-
HHKYJIBI.
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Eute 60sb11e MeHs pasfpaxkaer, KOTAAa Ipock06a, ¢
KOTOPO# KO Mile 06pauialoTcst, TpefyeT OT MeHs CJUI-
KOM OOJIBIIHX YCHJHH, KOTOpbIE 1 HE TOTOB NPHJIO-
XXHUTb. ¥ MeHs, KCTaTH, cO3JaeTcs BIIeYaTJeHHe, YTO
Bce 6oJIbllle NOAPOCTKOB, BHIIOJNSASA KypCOBbIe 3a/a-
I MO alIrJIMMCKON JIMTepaType, pelaloT HanHucaTh
KPHTHYECKUH 0630p TPYAOB Balliero MOKOpIoro cayru
(TO ecTh Mensa, NOACHAI0 TeM, KTO He Y3HaJ Melld 110
3TOMY OITHCAIIHNIO).

3TO oyernb IPHATIIO H TEMHUT Moe caMoJjio6He, HO
4YTO MHE AesaTh, Koraa MeHs 60MGapaAHPYIOT TAKHMH
BOMPOCaMH: KaK Bbl CTajH ucaTeNeM? Kakue nucate-
JIH OKa3anu Ha Bac BAHsHHe? Kakyue KHHIW BbI 106U -
Te YHTaTh? B yem BbI BAUTE 3HaUeH He HayyHoH ¢aH-
TaCTHKH AN4 061ecTBa?

U xaxxaoMy IBIJIKOMY HCKaTeJI10 3HaHHH S XOJDKeH
IAMHCaTh, YTO HE MOTY C laJjJeXaluM TuialueM oT-
BETHTD Ha Bce ero BONPOCHI, IOCKOJNBbKY B TaKOM CJYy-
yae y Meld He 6yaeT BpeMeNnH NHCaTb YTO-TO, KpOMe
ITHCEM, Torja OyAayllHe IblJIKHe HCKaTeJH 3HanH# oc-
TaHyTCca 6€3 HOBOTO MaTepHasa Aasa paloThi.

Ho Bapyr MHe nmpHiia B roJIOBy 3ApaBast MbIC/b:
ecJId y Mells ecTh BO3MOXXHOCTb H3/1aBaTh CBOM COYH-
HEHHS ONTOM, TO HHMKTO H€ MellaeT MHE IOCBATHTH
IOCJEANIONI0 IraBy KIIHTH OTBETaM Ha BCE 3TH BOIIPO-
Cbl. YYHTbIBasi MO0 CKPOMHOCTb H HEIPHTA3aTeJb-
HOCTb, MHE QYellb TPYAHO FOBOPHTH O CaAMOM cebe, HO
A TOCTapaloch CIIPaBUTHCA.

1. Kax ew cmaau nucamenem, 0oxmop A3umoe?

Boloch, oTBer 3aTepajacs B TyMaHHbIX Npefaiid-
AX cTapHHbl. Bo BcAKOM ciyuae, HackoJbKO 1 cebA
IIOMILIO, S BCerfga COYMIISiN HCTOPHH.

[IpaBaa, g Mory AOBOJIBHO TOYHO HA3BaTh MOMEHT,
KOrja s BllepBbple IogyMaJ o cebe Kak o IHcarese. ITO
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cayuusoch ocenbio 1931 roaa, xoraa Mue 661710 OAMH-
HaAlUATh JIET ¥ A [IOCTYNUJ B AeBATHIHA Kjaacc.

B To BpeMA st cTpacTHO yBJekaJcsa (HPaHTACTHKOMN
IO NPpHYHMHAM, KOTopble onmumy Hipke. Takxke s Obia
npeJaHHbIM NOKJOHHHMKOM KHMDKHBIX <«CEepHaJIOB»,
M3 BBITIyCKa B BHITYCK OIMCHIBABUIMX ITPHKJIIOMEIINS
OAHOH M TOH ke KOMITaHMM MaJIbYHIUEK.

K coxasieRH10, 3TOMY NOKJIOHEHHIO KOe-4ero HeRo-
ctaBajio — o6bekTa. Ha nonkax B my6auynoi 6u6-
JHOTeKe He BCTpeTHuib «bpoasar», «Toma CBudrar,
«lepeennckux nprATenei» m npoyux mnoaobuoro
pola counHeHui. A 9To6pl MOKyNaTh UX, MHE He XBa-
tanto aexer. /{a u Apy3bA He cIemMuUIM AaTh MHE [IOYH-
TaTh CBOM KHM)KKH; TeM 60Jiee YTO CTOHJIO MOEMY OTIY
HaliTH y Mellsl 3JaKoe YTHBO, KaK OH TYT JKeé PeKBH3H-
poBai ero. (Oren npenbaBaAN BhICOKHe TPe6OBaHUSA
K JIMTepaType.) BciieacTBHe 3TOrO A MOT MPEAOCTABHTD
CBOMM ajyylLIUM rja3aM He GoJibliie ABYX-Tpe€X KHH-
XKeK, KOTopble 3auuTan A0 Ablp (npu cobaoaennu
noano# Tafibl).

Bapyr B oaun IpexpacHblif Aeiib Ha MeHs CHH-
300110 O3apeHHe: BeAb A MOrY BOCIOJHHUTbH 3Ty
CTPalliHYI0 HEXBAaTKy MaTepHaa AJd YTellsd, Haly-
CaB cOOCTBEIIHYIO KHHry. 1 Beyllo COMMHSAJI KaKHe-TO
HCTOPHH, TaK IoYeMy 6bl He HANPABUTD CBOM CITOCO6-
HOCTH B PYCJIO JUTepPaTypPHOro TNMOApakallus H He
nosepuTh UX Oymare?

Cpeacrsa 1103B0JIAJIM MHEe KYIHTh ISITHREITOBYIO
TeTpaaky (B TO BpeMsa TETPaAKH CTOMJM INATb HEH-
TOB); py4YKa y MeHs yxe 6blaa; uTo MHe eile 6bil10
HyXHo? Toapko Bpemsa. TeMm xe BeuepoM A ycTpo-
MACA B Yrojike 1la KyXHe H CTajJ 3amuchiBaTb IIO-
BEeCTh, KOTOPYIO 03arjaBuJ <] pHHBHJbCKHE NTpHATE-
JIX B KOJIJIEJDKE». . '

B mepBoM nopbiBe BAOXHOBEHHSA S HAMMKCA NOJI-
TOpbI rjasbl. JleficTBHe ITPOUCXOAMJIO B KOJJIEKe
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MaJIEHbKOTO ropoaka. MoxxeTe caMH MNpeACTaBHUTD
ce6e, HACKOJIBKO XOpOIo pa3bupajcs B MAJEHbKHUX
ropoAKax M KoJJeaxax OAMHHaAUaTHAETUd# oT-
IIPbICK OPYKJHHCKUX TPYWo6, HO TOrjaa MHe emre iie
rOBOPHMJIM, YTO HaAO IHCAaTh TOJBKO O TOM, B YEM
pas6upaemibca. (OTKpoBEeHHO roBopd, A A0 CHX ITOP
He IIayYdJICa cJeJOBaTh 3TOMYy 3JIEMEHTapHOMY IIpa-
BUJIY ITHCATeNbCKOTO MOBejelids U B pe3yJbTaTe Co-
YMHAJ AeCATKH AJHIIHIOMMX DOMaHOB O NaJbHUX
npeaesax IaJakTHKH, XOTA ¢ 3THMH OOJAaCTAMH A
HMKOT/Ja PeaJibHO He CTAJKHBAJICSA.)

3akOHYHUB ITOJTOPbI FNaBhl, S IMOYYBCTBOBAJ, KaK
MEHsI OXBaTbIBA€T CTPaHHaA 3K3aJbTauusa. Kak oka3a-
JIOCh, Y MEHSI CJHYUYHJICH NEPBLIA IIPUCTYI TAXKEJIOro
3a60J1eBaHis, KOTOpOE A 30BY JUTEPAaTYPHBIM 6e3yMu-
eM; CaMbIM Cepbe3HbIM €ro CHMIITOMOM SIBJFeTcd iie-
IIPEOAOCJIMMOE XKeJIaHie Paccka3aTh KOMY-TO O 3aMeya-
TEJIbHOM pPOMaHe, KOTOPbiH COUHHSAEb.

Ha cneayomuit aenp B 06eaennoe BpeMs A noii-
MaJl CBOEro JIyvillero MmMKoJbHOTO IPHsTeS.

— Caywmali, 1 xoyy Te6e paccka3aTh IIPO HCTO-
puIO, KOTOPYIO COYHMHAKW, — CKa3aJ 4.

— Yto? — cmpocui oii, 06epHYyBILHCh KO MHe Oe3
oco00ro uHTepeca.

— Hy, caymai#i )xe, — ynpaMo ckasasa s H cTah
nepecKa3blBaTh €My HCTOPHIO TEMH XK€ BEJUKOJIENHbI-
MH CJIOBaMH, KOTOpbIe NoBeja] 6ymare, IMOCKOJIbKY
OHM, €CTECTBEHHO, HAKPEeIIKO Bpe3aJUCh MHE B ITaMATD.

Maso-noMany 1o Mepe MOEro pacckasa ero Barjiaaj
CTAHOBHJICA Bce 6oJiee BHUMATE/bHbBIM, MOKA ero JHIO0
He MPpHOo6pesIo BhIpaXkeHHe ITOYTH MYUHTENbHOTO HHTE-
peca, Koraa s Ao6pajcs A0 TOro MecTa, rae OTJOXKHI
PYYKY, ¥ A0JXKeH OblJ1 OCTAHOBUTHCA.

— A yTo 6b1J10 Aanbille? — CITPOCHJ OIL.

— Jloka 11e 3malo, — OTBETHJ 4.

On cxBaTuJ MeHS 32 PYKY.
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— Jlai noYMTaTh KHHXKY, KOrZla IOYHTaelllb, 4yp,
A nepsbl#, naaHo? Hukomy He napai ee no mens!

— Jlaano, — cMmymeHno 6ypkHyn s U nobpen
NpoyYb; BOJNHEHHE TECHHJIO MOIO I'PYAb.

OH sABHO NponmycTHN MHMO ymeli MOM C]0OBa O
TOM, YTO KHHXKY nHmy s caM. OH pewmus, 4To s
YHTAI0 RaIteyaTarnHylo KAUTY, HaMCaHHYIO NACcTOs-
UMM NHCaTeNeM, U OHRA MOKa3ajach eMy Takoi yB-
JleKaTeJIbHOH, YTO OH TOXKEe 3aXOTeN ee MPOYHTATh.

B TOT MOMEHT s 0CO3HaJ ceGsi MHcCaTeNeM: MHe
YAasioch 3aHHTEepecoBaTh MOTEHIHAIBHOTO YHTaTEe s,
M s TIOHAJ, YTO HHKAaKOe APYroe fnornpuine MeHs le
npusnekaer. U nukoraa B nocnexaymomue TOAbI He
COMHEBAJICA B CBOEM MHcaTeIbCKOM Npu3sanuu. Kor-
Aa s yepe3 BOoceMb TJaB 6pocun <« pHHBHJIbCKHX
npusiteneii», To ToJbKO paaAd TOro, YTo6pt NPHISATH-
Cst 32 HOBYIO HCTOPHMIO.

Cnenywoume#i Bexo Ha MoeM TBOpPYECKOM MNYyTH
ctan 1934 ron, xoraa s nepemen B CPeAMnIo0 WKO-
ay. Oren, rabmonas 3a TeM, Kak i CTPOYY, H UMes
BPOXJAeHHOE YBakeHHe eBponeiina K o6pa3opaHMIO H
AUTepaTypHOMYy TananTy (fake COMHHTENbHOMY),
pemwna, YTO MHe Hy>XHa NHIIyniasd Mamunka. Eann-
CTBeHHas! TPYAHOCTDb COCTOsIJIa B TOM, YTO B TO Bpe-
MA MAOIymas ManiMHKa OTHOCHAAch K MOKYIKaM
TOTO K€ YPOBHA, KaK HOpKOBble Iy6bl HAH SAXTHI:
Mbl HE MOTJH ee ce6e NMO3BONMUTD.

He 3Ha10, CKOJbKO MNPHIINOCH KOMHUTH MOEMY
oTHy, HO B KOHIleé KOHHOB OH HarnaJj Ha AoOpbIf cTa-
pbifi «YHaepBya Ne S5», KoTopbit ornuyHo pabotan
H CTOMN AeCATb AONJIAPOB.

Ho He ToNbKO nunrymel MamuaKol s 06s3an oTIry.
OH caenan rurafTckui mar Brepen, MacToAB 11a TOM,
4TOOBI A HAYYHJICS KaK cneayeT nevyatarb. Kak-To de-
pe3 HecKOJIbKO aHeit OH NoAoimeN Ko Mie, KOrAa A CH-
nen 3a MalIHHKOR. C MUHYTY OH rasaes Ha Mels ¢
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oTeyeckoif A06POTO#, KaK BAPYT 3aMETHJ, YTO 51 OTbIC-
KHMBalo ¢ TpYAOM GykBy 3a OyKBO# Ha KJaBUaType H,
OThICKaB, yAAPSIO 110 KJaBuile HernyuuMcs najablieM.

— 51 syMAeN, Kak HeYaTaloT Ha MamiMlKe BCEMH
AECATHIO nMajblaMH, kak GyATo Ha HMaHMHO Mrpa-
10T, — cKa3aJj on.

— 1 He 3HalO, KaK 3TO AeJaeTcs, fnana, — oOTo-
3BaJICA 1.

Toraa oH NMOJOXKMA PYKY Ha MalIMHKYy M CKa3ai:

— Xopomo, Toraa noiau ¥ ysHail. Ecan A eme
pPa3 yBHXY, Kak THl ThIpKaellb OAHMM NajablleM, fi
3abepy y 10l MAIIKIKY. |

[Tockoabky s XaBHO yKe 3HaJ, YTO HeOOOCNOBaAH-
HOCTb TpeGOBaHN MOero OTlia NpeBOCXOAHIO0 TOJbKO
ero ynpAMcTBO, A AaKe He NbITaJNCA BO3pa3uTh. 5 Ha-
ies oagHy MOJIOAYIO XEHIIUITY, KOTOpas yMena meva-
TaTh, H Olla MT0Ka3aja, Kakue NMajablbl COOTBETCTBYIOT
Kaxaol knaBuiie. [Iocae yero, meyarast 0 HECKOJIb-
Ky 4acoB B Aielib, 1 CKOPO BceMy Hayuuscs. CHavana
A Hay9yHJACS NMevyaraTh pa3GopyMBO, MOTOM GRICTPO.
Haxoneu, MOt CKOPOCTb AOCTHUIIa CEMHAECATH YAPOB
B MUHYTY, a Tellepb, KOTA2 MANIKAKA Y MEHsl 3JIEKTPH-
JyecKkast, A HEAABHO 3aceK BpeMs M y3HaJl, YTO NeyaTalo
CO CKOPOCTBIO AEBAHOCTO YAAPOB B MHIIYTY.

Opnako A He 3a6b1n 3T0T Ypok. Moit chin, ynac-
NeI0BaB OT MEHS CKJIOHHOCTb K Me4YaTaHHIo, C paH-
Hero AeTCcTBa MHTepecoBasics Moeii MamuHkol. Ecte-
CTBEHIIO, eMYy He [M03BOJISINIH K Hell npuxacaTbCs, HO,
KOT/1a eMy MCIIOJNIHHJIOCHh ABEHANATD, S [IOAAPHJ eMy
MallMHKYy M, B Mepy cnocofHOCTelt noapakast BeICO-
KoMapHOMY TaJMyAudYecKOMY TOHy Moero otua (Mue
He XBaTaeT €ro BPOXKAEHHOTO AOCTOMHCTBA, MpHCy-
mero eBporneicKkoMy narpuapxy), ckasai CbiHy, YTO
3abepy ee, eCNH OH GyJET NMeYaTaThb OAHHM MaabiieM,
nocje yero NNokKasana eMy, Kak neyararb AecToio. Te-
11Iepb OH TOXE€ YMeeT 1e4yaTarh.
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2. Oveny unmepecro, doxmop A3umos, o umo
3acmasuno 64Ac NPuUHAMLCA 34 HAYuHnyw anmac-
muxy?

Ax, Hy na. Bo BpeMena Moero AeTcTsa y Moero
oTiia OblN1 KOHARNTEPCKHA MarasmH4YHK, K KOTOPOMY
npuJjaarajach CTolKa ¢ raseraMH H XypHaJaMH.
sKyprasbHag cTofika JIOMHJACch OT CaMbIX BOCXMTH-
TeJNIbHbIX HCTOPHI, Kakne TONbKO MOXIO cebe BOOG-
pasuTh. 310 6bIN <«TeHb», «ToMm Casumxs», <[e-
TEKTHBABIE pacckassly, «COKpOBHIIHHIA» — Aaxke
CEerofiHsl MpPH MBICJH O HHUX Yy MeHS TEeKYT CHNIOHKH.

Ho Bce xxypHansl OT nepporo Ao NocjeaHero Ha-
XOMRNUCH RHOA CTPOFMM OTLOBCKMM 3amnperoM. </la
He BKYCHIIDb Thl MNOAA OT XYPHaNbHOHA cTolikny, —
pasfaincsa ¢ nebec rpoMOBO# rinac, ¥ B Bo3pacre Iie-
CTH JIeT MHe BPYyuUnau OMONHOTEYHYIO KapTOYKY CO
CNIOBaMH, YTO BMECTO KOMHMKCOB A Tenepp Mory 6ec-
NPENATCTBEHHO NONb30BATHCH YYEHBIMH KHMKKaAMM.

Jlaano, 6ubGsMoTeKa BCce-TakH Nydile, yeMmM Huye-
TO, U A, NHXOPaAOYHO OnecTs OYKAMH, PHUHYJICHA B
6ubnauoreynnie ray6unsl. OAHAKO MOM OYKU € He-
OCNaGHBIM BOXAENEHHEM BJNEKJO B CTOPOIY CTOHKH
¢ KOMHKCaMH.

U sor B 1929 rony HacTynun AeHb, KOrza Ha
XYPHaJbHON cTONKe MOSABHACA HOMED «YAUBUTEb-
HbIX Hay4YHBIX MCTODHH» W MpPHBNEK MOe BHHMaHUe,
Koraa oren saapeman nocne obena, s CTAHYJ OAUII
ak3eMiIAp (Mo MuJIass MaMouyka BCeTa MHe NOTa-
KaJia) ¥ pacKpblil CTPaHHUUBI. 3Be3A0NETbI, MOHCTDHI,
JiydeBble MyIIKH — Gor Tl Mo#! S monoxun xyp-
Han o6paTHO M CTaJ JOXXHAATHCA BO3BpamleHHs OTIA.

Hakonen on Bepuynca. 51 nokasan Ha xypHana u
CIIPOCHJL:

— [Tana, MoxHO MHe NMOYMTATH XKYPHAJ O 11ayKe?

Oren ¢ coMnenneM norJyisges Ha Beinyck «Hayy-
HbIX HcTOpHii». OH elie He OYellb XOPOIIO FOBOPHI
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No-aHI/IMHCKH, HO Ha 06J10KKe KpacoBaaca pyTypH-
CTHYECKOIro BHJa CaMOJIET, KOTOPbIif CMOTPEJCS BECh-
Ma MOYYUTENbHO; K TOMY Xeé HeJNb3s ObIN0 OTPHUATS,
4YTO B 3arojoBKe AeHCTBHTENbHO NMPHUCYTCTBOBANO
cnoBo <nayutsies». U Toraa o” ckasan:

— Xopo1io.

Bor xak s Havyan 4yuraTh paHTACTHKY. .

EcTtecTBeHHO, uTO 4eM fanbiie, TeM GoJiblle s yB-
neKajcs aHTacTHXOM U, HakoHen, OLIyTH HAacCTOs-
TeNbHYI0 HOTPEeOHOCTD OXBATHTh CBOEH MUCATENHCKOMH
AeSTENbHOCTHIO GoJiee TBOpUYECKHe 00J1acTH JUTepa-
TypHl.

[locne Toro xak MHe KYNHJAM NUIIYIHYIO MADIKHKY
H COUYHHEHHE CTAJI0O MeHee TPYAOEMKHM [pouneccoM, s
Pelina OCYIUECTBHTh CBOM YEeCTONOGUBHE IJIaHB U
COMMHHTh (PAHTACTHYECKYIO NoBecTh. A NMOMHIO, Kak
(4TOGBI COKOHOMHTD 6yMary) neyaral ¢ ORMHAPHBIM
HIITepBaJIOM Ha o6enx croportax Jucra 6e3 noseil. Ilo
MOMM MOACYETAM, S HANNCAJ IIeCTbAECAT THICAY CJIOB,
npexae YeM OKOHYaTeNbHO BBIOMJICS H3 CHIL.

B aro#t cdanracTHyeckoii nosecty (HasBaHMe ee
AaBHO 3a6bITO) XaOTHYECKH PacCKa3biBaloOCh O TOM,
KaK TOBApHIECTBO U3 CEMH YeJIOBeK CPaXKaJoCh Npo-
THB HaBOASANIMX yXKac CUJ TbMbI. 5 creaopas 3a HUMH,
NnoKa OHHM PacCTaBaJMCh ¥ BOCCOEAUHANUCDH, NOAAEP-
XHBaJ UX B 60pb6e HPOTHB roONHIICKNX OpA, MATOB U
BpaxJeOHHX UM CBEPXDbECTECTBEHHBIX CHII.

51 nouTH He BCroMuUHAA 00 3TOM CBOEM 11E€PBOM CO-
YUHERMH A0 NPONLIOTO rojia, KOr/ia HaTKHYJICA Ha TPH-
noruo ToaxueHa <Biactenuu xoneir» u npoveiee. K
cBoel flocaje, A HOHAJ, YTO elle TPHALATDH JIEeT Ha3al
neiTanaca onepeauts TonkueHna. [{a 4ro yx Tenepsk...

B 1936 roay s nepemen Ha Bropoli Kypc Kojnen-
XKa ¥ NOYyBCTBOBAJ, 4YTO y>Xe AOCTATOYHO CTaj] pa3bn-
paThCs B Hayke, yTOObl B3ATbCSE HEMOCPEACTBEHHO 32
HayuHyo ¢anractuky. [locne dero s npucrynua k
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HalHCAaHHIO HeCKOHYaeMOTo POMana, CIOKET U Ha3Ba-
HHe KOTOPOro Mosl MaMsATh He coxpaHuna. Ha nero s
TOXX€ NOTPATHJ HECKOJIBKO AECATKOB THICAY CJIOB.

Toabko B koHue 1937 rona, uepes mecTp Jer
nocje TOTO, KaK A CTajJ mHcaTesieM, Ha Melll CIIM30-
o ocaenuTennvioe osapexrue. Ilouemy a Basiacsa 3a
pomann? Ilouemy, paau Gora, 6eckoHeuHble poMa-
Hbl, KOTOpbIe B KOILI¢ KOHIIOB MHe Hajoeaaao M-
cath? IlodeMy He KOpOTKHME paccKa3bl, KOTOpbIE s
ycnelo 3aKOHYHUTD, [TOKa TeMa MHe He HacKyuuaa? [la
yX, HHYETO He cKaXelllb; BHIAAIOIIMACA HHTE/NNEKT,
KOTOPOMY HOHaAOOMNOCH LIECTb JieT, YToOH JoAay-
MaTbhCA AO TaKo# npocTol MBICAH.

Ckasalo — cpaenano. B mae 1937 rona s cen 3a
neppbilt paccka3. Koneuno xe HayuyHo-(paHTacTHYEC-
Kuii, 1 HasBa ero <«KocMudeckuii mironops. B nem s
paspabarbiBay HI€I0 O TOM, YTO BpeMsi uMeeT GOpMy
CIIMPAJIN, U MpH ONpeAeNeHHbIX 0OCTOSTENbCTBAX NO-
ABJASIETCS BO3MOXHOCTD ITepeCKOYHTD € OANOro BUTKA
oTo# cnupasru Ra Apyroi. C KaxAbIM BUTKOM BpeMs
fepexo M0 Ha CTOJIETHE, TOITOMY MOXIIO GbLIO Nepe-
6paThCA Ha CTO, ABECTH MJIM TPHCTa JieT B 6yaymtee
HJH Npolijioe, 1o ToNbko ne Ha 125 uau 263. B o06-
HieM, s KBAaHTOBaJ MyTeNnIeCTBUSA BO BPEMEHH.

- Cam xe croxer 3ak/movanca B caexyromeM. He-
KH# denoBek mnepebpasics Ha CTO JET BlepeA H 06-
Hapy>XHJ, YTO Ha 3eMJie He OCTAJIOCh HWYEro XHBO-
ro, XOTs He ObIZI0O HHKAaKHMX MNPHU3HAKOB TOTO, YTO
HeKas CHJIa HapylIMJa MHpP H crnokolicTBHe, LlapHB-
ke Ha 3eMie copceM HeaasHo. HudTo He 06bsaciia-
JI0 KaTacTpody H He yKa3biBajioO Ha e€e NPHYHIIBE, H
repoit He 3nan cnocoba BepRYTHCA XOTH 6bl Ha He-
CKONbKO Allelf 11a3aA H MOHATH, YTO ITPOU3OMIIO.

Eure st TOMHIO, 9YTO BCKOJIb3b YIIOMSAHYJ B pPacCKa-
3e MocT Beppauano Mexay BpyknunHom u Creitteii-
AteHAOM, XOTA dan eMy Apyroe HMs. Y MeHs ol
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HasbIiBaics MocToM Pyssenbsra. YUTo X, ¥ na conuie
6BIBAIOT NATHA'.

51 paGoran Hag 9THM paccKa3oM OKOJIO rofja, XOTs
B HeM OBIJIO BCEro AEBSATh THICAY CJIOB.

3. Bce nonsammo, doxmop A3umoe, HO Kax v enep-
ewe onybauxosaru gpanmacmuuecxuil paccxas?

AX, Kak ony6iuKOBan?

a soT Tak. Counusia « Kocmuyeckut wrronop», s
CMYTHO NpeAcTapJAN ce6e, Kak MOUAYy M OTAAM €To B
n3nareanctBo. [IpobsieMa 6bia B TOM, YTO Sl He 3HAJ,
KaK 3TO fie1aeTCsA, U MHe He XBaTHJIO yMa KOro-Hubyab
crpocuThb. Tak uto MO HIITEpec Kk paccKasy HeCKOMNb-
KO YBSAJ; H, €CcJiH Obl He YHCTaR, KaK MHe KaXeTcs,
cay4yaliHOCTb, OH ocTajcst 6bl B cTOoJIe BMecTe ¢ Moel
NHCcaTeJbCKON Kapbepol, koTopast B NyYileM cayyae
3agepxkaziach 6b1 Ha MITOTO JI€T.

Buanre N, B TO BpeMs A Tak CTPACTHO yBJeKaJCs
¢danTacTHKOM, YTO BCSA MOs )KM3HDb [TPOXOXMJIA OT XKYP-
HaJIbHOT'O BHIITYCKa K )XYPHaJIbHOMY BBIITyCKY; OCOOEH-
1o 370 Kacaercs <llorpscaionmx ucroputis. ITockosib-
Ky Mol orell Mo-npexneMy IMpoAaBaj raserbsl M
)XypHaNbl, 1 TOYHO 3HaN AleHb H Yac, KOTAA HYXHO
OXXHAATbh HOBOTO HOMEpPA, H 3TH AHH NpeBpaIaINCh B
npasaruk. B yactHoctH, <IloTpacaomue ucropuu»
BBIXOAHIH B TPETHIO CPEAY KAXKAOT0 MecsAna.

(CMe10 3aMeTHTD, YTO A0 HEJAaBHETO BPEMEHH Y
MeHs 0CTaBaJioch NONHOe coOpaHHe cCouHHeHHit 111ek-
cnupa, KOTOPBIM s nonbv3osaiics 8 1937 roay, xoraa
H3yyaJ B KoJJNeaxe JIHTepaTypy; TaM Ha dop3aue
MOXXHO OOGHAPY)XHTb 3arafouHbil psa uncen. Kax-
ABIA YpOK, NMoka npodeccop ¢ 6aaroroseHHeM pas-
raaronscreosa’ o lllexcnupe, g cuuTan KonuyecTso

t Mocr Beppaunawo 6 noctpoer B 1964 roagy, yxe nocae
Hanucawua pacckasa. ([Tpumeu. nep.)
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4YacoB, OCTABIIMXCH AC BBIXOJA CHEAYIOUIero 1oMepa
¢danTacTHYeCKOro XypHaia, U 3afHChiBaj ero.)

Hacrynun anpens 1938 roaa, u s cran >xaaTp Mai-
ckoro HoMepa «lloTpsicalomux HCcTOpHUliy» MOYTH € Ma-
HHaKaJbIBIM HeTepnieAneM. B HeM aomxnb! 6piau na-
neyaraTh HOBYIO [I0BECTb C POAOJKEHHEM, HaHCaH-
Hyio [{lxexom YunpamconoM («Jlernon speMenns» ), a
s1 GBIJ1 TOPAYHMM TIOKJOHIIMKOM [{xxeka YunpsaMmcoria.

Hacrynuno 20 anpens, U s Kak Ha KpPBLIbSX MO-
Nneresy [OMOiA.

— Ilana, rae <«IloTpsicalomue ucropuns? — crpo-
CHUN A.

— Eme He npHIINH, — cCKasajd oOTel, CHHIIKOM
3aHATHIN AesiaMu, YTOOBI OCO3HATh, KaKo# yaap ou
Hanec MHe B caMoe CepAlle.

51 onemen. Beap Ovina cpena. Tperbsa cpena Me-
cALa.

— 51 ckopo BepHyCb, — MOCNEUIHO CKa3aJl A U yIIe.

51 3uan sce raseTHble KHOCKH B pafnyce MUJIH OT
Hamel n1aBku (Bce 3TO GbINYM KOHKYpPeHThi!) H He Npo-
MyCcTUA HH oxHoro. 5 Bepiynacsa yepe3 HECKOJBKO Ya-
COB C BBITAHYBILHMCSA JINLIOM YeJIOBeKa, NOTePABIIETO
HaJieXX 1y, KOTOpOe 04eHb BCTPEBOXXIJIO MOIO paHo Mo-
cefenmyio MaThb (B Heii 6b1n10 4 ¢pyTra 10 AKiIMOB poc-
Ta, M ee 3aNacoB NOoTeHUHaIBbHOrO 6ecrnokolicTBa xBa-
THJIO Obl Ha YeNloBeKa B TPU pa3a Gonbine).

Hurne ne 6nu10 ¥ ciiega <Ilorpscaoninx ucropuiis !

<IloTpscaioniie HCTOpUH» He MOABMJIMCH HH Ha
3aBTpPAIIHHNA AeHb, HH HA nocae3aBTpamnuii. 5 6po-
AW 110 NIKOJE PacCesIHHO M YHBLIO; 1 pa6oTas B nas-
Ke C TOCKO# B cepjaile, MOTOMY 4YTO He MOTI OTBECTH
B3TJIA/1 OT 3TOH HacMexaBieCa Hai0 MHOU XXYpHaJb-
Hol cTolikH, Tae He 66110 «IloTpscalomux ncropuiis.

Y MeHst ocTanach TONBKO OAHA HaxaexAaa. Kakoit-
TO Tynuua B u3fiatenbcTBe «CTpuT 3na CMHUT» Ne-
npapunabHO cocuuTan cpeanl! Hy koHeuHo, Tak u
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ectb. «[lorpsicatomue ncropuus» ob6sizarenbHo BHIA-
ayT 27 anpensi, B 4eTBEPTYIO CpeAy Mecsma.

Onu e pprunu!

A MHe npUIIJIOCH B3TJSNYTD NpaBAe B auno. S uMen
[NOCTAaTOYHO ONBbITa, YTOGH 3HATh, YTO HHOTAA XYPHa-
Jibl NIepecTaloT u3asaTh. Ecau ato cayyunocs ¢ «Ilo-
TPACAIOMMUMH HCTOPHSAMHY, TO )XH3Hb MO KOHYEHa.
[Tpnaerca sctynurs B Unocrpanubili nernon, 4To6s
3a6miTbes. Ho cnavana st fosnxen 61 y3naTh npaeay.

OTyasiiive 3aCTaBHJIO MeHsl COBEPIINTH HeBOOOpa-
3aumbifi moctynok. 51 Ranren HoMep H3JaTenbCTBA B
TeNePOHHOM CpaBoOYHHKE M, B3SIB MATHIEHTOBYIO
MOHETKY M3 KacCOBOTO anfapara, o3BoIuA TyAa.

— Tne makcknii Homep <lloTpsAcalomux HCTO-
puii»? — caa6bIM roJIOCOM OCBEOMMJICS 1.

Monoaas xeHIMMKHA Ha APYTIOM KOHIe [POBOAA C
MANOTCKON GecrevyHocTbIo coofuInIa Mile, YTO AATY
NyOAHKAHH H3MEHHNH C TPeThell cpeabl Ha yeTBeEp-
TYI0O NATHHLY, W XypHan Belitaer 29 anpens. Tak
OHO U CJYYHJIOCH.

Ilo cero nna s He Mory 3a6muITh npecrynnoe 6e3-
pasjHYHe K YHTATEeNAM YINpasleHYeCKOro anfiapara
n3narenncrsa «Crpur sngx Cmut». Kak nocMenn onu
H3MEHHTD AaTy BbIXOAA, He [TOCTAaBHB B H3BECTHOCTH
yurareneh? Kakag nmoanocts! bor 3Haer, CKOJIbKO
MaJb4YHIlIeK YMEPAO OT pa3phiBa CepANa B Ty HEOXH-
AAHAYIO AEBATHAHEBHYIO 3a/JIePXKKY.

JroT caydalhh ABOKCTBEHHBIM 006pa3oM cKasajcs
Ha Moeli nuTepaTtypHo#t kapbepe. Bo-nepsnix, TO
BpeMsi, B Te4yeHne KOToporo s Gosancs, uro «IloTpsa-
calomue HCTOpHH» GoJnblle HHKOTAA He BHIKAYT B
CBET, OCTaBHJIO B Moel Aylle ne3a’kHBalomui mpam.
C Tex nop s 0CO3Ha10 KOHEYHOCTb BCero cymero. S
NOHAJ, YTO He AOJIKEH OTKJajAbiBaTh OKOHYallue
MOEero pacckKasa, [IoTOMY YTO sl ToXe He 6eccMepTeH.
[ToaToMy st cen 3a paGoOTy M AONHKCAN paccKas.
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Bo-sTophix, s nosgonuar B «Crpur aua CMurs.
Oxkasanock, YTO 3TO peaibHO CymecTBYIollee yypex-
AleHde, NMIPpHYEM OHO HAXOAUTCS He B KaKON-TO 4yxoi
rajakTHke, a BCEro B flojiyyace e3abl OT AOMa Ha
MeTpo. B sToM yupexaeHHH paboTanu 1OpMaiblibie
noAK, OOnuHbie YesopeyeCKne CYmecTBa, KOTopbie
2080punu co MHOH. MoxeT 6bITh, CTONT NOUTH TyAa
(B To BpeMs HMX KOHTOpa Haxopunach Ha CeabMo#
aBeH, 79) u oTAaTh MM MoK pacckas?

B nioode 1938 roxa s uMeH1io tak u nocrynuna.
AolIea A0 ceKperaps B IPpHEMHOM M, 3allMHAsACh, LIe-
NOTOM BbIAABMJI HECKONBKO CJIOB, IOMPOCUB BCTPEYH ¢
MHcTepoM [dxonoM Y. KsMmGesomM-maagmmM (HOBHIM
peaakropoM <IloTpscamoiux ucropuiis ), 4ro6n1 NOKa-
3aTh €My PYKOIIHCD.

Cekperapilia no3soHnna Mucrepy Kambenny, a s
3JaKpBUI TN1a3a B OXXHMAAHUM COKPYLINTENLHOro yAa-
pa. BMecTo 3TOro oHa KOPOTKO NMpON3HECia:

— Miucrep Ksmbean sac npumer!

Mens HanpaBuiaH yepe3 OrpoOMHBIE 3aJibl, HANON-
HeHHble KHNaMyH OyMard M CTONKaMH >XYPHaJIOB
(exmouan caeayomuit (') Homep <«IloTpsacaomux
nctopuiis ). f BClo )xn3Hb 6y Ay NOMHHTD 3amlaX, KOTO-
poik TaM cTostA. [{axe ceroAHs 3anax crapbix KypHa-
JIOB, M3JaHHBIX Ha AelleBol 6yMare, CHOBA BO3Bpamia-
€T MEHS BO BpeMEHa MOET0 BOCEMHAALATHIIETHA.

Jxon KsmGenn pasroBapuBan co MHOM GUTBI#H yac,
YCHOKOHJI MeHs, CieJ1aJ BHA, YTO B BOCTOPre OT TOTO,
YTO 51 NMpPHHec eMy paccka3. /IKOH 0 CHX Nop 3aHMMa-
€T AOMXHOCTb TNaBHOTO peaakTopa <«llorpsacaomnx
Hcropuif» (npasaa, Tenepb XXypHaA BBIXOAHT 1107 Ha-
3BaHMeM <AHIOr»), M C TeéX NOp A MHOTrO pa3 BCTpe-
yasnca ¢ [xonoMm. [ToaaHee, xxenas NosIyd4uTh MOH pac-
cKa3bl, OH BCAYECKH BBIPAXaJl CBOEe BOCXHIIEHHE
MHOMN}; 110 U B TO BpeMs, KOTAa s1 6bIN1 HanyraHHBIM
BOCEMHAALIATHNAECTHHM MaJbYHIIKOK, KOTOPOro Ol BH-
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Aen srepBbie B XxH3HU, [xoH oOpamaics co MmokH ¢
MOYUNO MAKUM XKE YBAXEHUCM.

Ecau Bnl gymaeTe, 4YTO HCTODHA 3aKaHYHBaeTCs
TeM, KakK [{>on npuHuMaeTr K nevyaTH MepBHili XKe
paccka3s, KOTOpbBIH# s MpuHec €My, H MEHS TYT Xe
IIPU3HAIOT BEJMKHM NucateneM-¢panTacToM, TO BHI-
6pocbTe 3TO M3 rojoBbi. Bo3aMoxHO, Takoe MOT/O
CAYUYHTbCA ¢ A. Ban-Borrom unu Pobeprom XaitH-
naknom', Ho ne co MHoil. B ToT xe Beuep [IkoH
npoyes pacckas M Ha caeaylomuli aAeHb OTHpPaBUA
ero Miite. K paccka3y npunaranoch AByXcTpanHumnoe
NHCbMO, B KOTOPOM OH yKa3blBajl MHe Ha OINIHOKH H
noompsin caMbiM Ao0poxxenaTebHBIM 06pa3oM.

HeBo3mMoxxHO onHcaTh, KaKk NPHATHO MOJYYHTD
TakOH OTKa3. [locne 1ero s NPUHANCA CTPOYHUTH
danTacTHYeCKHe paccKa3bl CO CKOPOCTBIO OAHOTO, a
TO U 6o/blie B MECSl, H BCE PaccKa3bl IIPHAOCHI
Axony Kam6enny. Kaxnani#f pa3, xak s npuxoaun,
MeHs MpHrJjaliajd K lleMy B KaOGuner; Kaxasi#h pas
MeHs XAaJ AONrMiA ApY>XeMOGHBIA PasroBoOp; Kax-
Abl# pa3 OH OTKJIOMSJ paccka3, NMpHaaras oaodpH-
TeNIbHOEe NMHCbMO; KaXAbl# pa3 A YyBCTBOBan cebs
ente 6onee BOOAYMERJIEHIBIM.

Kax nucarenn s BceMm o6sa3an [[xxony Kambesny;
M Iié TOJIbKO 1.

Kaxxabilh paccka3, koropw# so3ppaman >kon, s
OTTIIpaBAsAN B ABa APYTHX aHTACTHYECKHX )XYypHana,
M3BECTHBIX MHE TOTAA: B <Y AHBUTEJbIIbIE PACCKA3DbI»
1 «3axBaTbiBalomue HCTOpHHY . OTKa3bl MIOXHANCH,
3a yeTbipe Mecsana A cofpan NOJIAI0XKHIIB OTKA30B.

ITO MEHs He pacCTPOHJIO, HOO MIie OMOT Iie TO/b-
ko Ixon Kam6esin cBoeit po6poToit, HO 1 OTell, cOBeP-
IUHBIIHHA MTOABHT Bepbl, KOTOPHIH, B CBOIO Q4Yepesb, 11e
NO3BONHUJI Mile NOHTH Ha NMONSITHYIO.

'BanBorrt A, Xaitnnaitn Pobeprt— H3Be-
CTHBIC aMCPHKaHckHe mUcarenr-dauTacTul. ([Tpumed. nep.)
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PepaknMoHHble 0TKa3bl COBePIIeHHO e BOJIIOBa-
ad Moero otua. OH yBakaJ MOHM CTpeMJIeHHMS H Iia-
MOPUCTOCTb, H €ro HpaBCTBEHIIbIE 1IEHHOCTH Iie ObiH
3anATHaHbl coo0pakeHHAMH cJaBbl MM (pHIIALICOBO-
ro ycnexa. On Tpe6oBajl OT MeHsS TOJbKO TOro, 4YTO-
OBl 1 cMapancs.

On 4yBCTBOBaJ, YTO MOHM YdYeHble paccKa3bl 3a-
CJy>XUBAWT GoJiblliero, yeM TaKas APEBHOCTb, Kak
cTapbiif « YHAepByaA». KakuM-To 06pa3oM ol cyMe
[[aKoITHTb 65 M0AJMapoB, Ha KOTOPbIe KYNHJ MHe CO-
sepuienno Ho8y1 nepenocHym® <«Cmur-Kopoiy», u
3TAa MAIIHHKA JO CHX NMOp Y MeHs.

Korna s ysuaen nepexa co6oi 3TOT CBEpKAOMIHH
MexaHu3M, OyZb A faXke MeHee IMOYTHTEIbHBIM Chi-
HOM, 51 MOKJAJICS Obl 3apaboOTaTh 3TH AE€HbI'H U Bep-
HYTb MX OTHY, AaXKe eCiH MHe MPHUAETCA MOTPaTHThb
Ha 3TO JeCATb JIeT KH3IIH.

CnaBa 6ory, MHe [TOHaZOOHJIOCH TOpa3fio Meltblie
BpeMeHH, 4yeM JecAaTh JeT. CKopee AecaTh Heleb.

B okTa6pe 1938 roma M3 «YAHUBHTENbHBIX pac-
CKa30B» NpHLIEJ KOHBEPT, B KOTOPOM JIeXaA YeK Ha
64 ponnapa. Ito 6bin Mo# nepBbiif nMucaTenbCKRMA
TOHOpap, M Ol OKYITHJ [IHIIYIMYIO MAalIHHKY.

Eme B KOHBepTe JexaNo oudeHb Jio6estioe [THCh-
Mo oT Pes IlanMepa, Toraauriero pegakropa <Y au-
BHATEJIbHBIX PAacCKa30B», B KOTOPOM OH FOBOPHMJI, Kak
eMy MOHpaBHJICcS Mok onyc. SI He Mor BCTaBHTb B
PaMKy Y€K, HO BCTABUJ B paMKy I[THCbMO.

Paccka3 nHa3sbiBascs <lloxkaHyThilt Ha Becre», 5TO
611 Mot Tpetuit danTacTHueckH#t pacckas, Haneya-
TaHHBbIN, KCTATH, HA Moek aHTHKBaphHo¥ Mamuike'.
Ero ony61HK0oBanH B BbINycKe «Y AUBUTENBIIbIX pac-
cKa3oB» 3a MapT 1939 rona, xoropblit fomen fo ra-

' B 1939 roay s npoaan sTopo# HanucaHHuI MHOK pac-
cKa3 — «Yrposa ¢ Kanmnucros, HO mepBb#t MHC Tak M He yha-
nocb npoaats. (Ilpumey. aem.)
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SeTHBIX KHOCKOB B siHBape, BCEro uepes rnapy Heaenab
nocjie Moero AeBATHagaToro AHsA poxzgenusa. C toro
MOMEHTa S CTaJl IeyaTaeMbIM NHcaTeNeM.

TeM BpeMeHneM s npojoaxan exeMecayHo 60M-
6apAupoBaTb CBOAMH couuneHnaAMH [{xxona KambGen-
Jla, ¥ HaKoliell OH MPWHAA Moil nemaThIt pacckas
(«Tenaenuun» ). Pacckas Bbilies] B HIOJbCKOM HOMe-
pe <«Ilorpacaioneit panracTuxkns» sa 1939 ron, B HeM
e Obl1 HameyaTaH mnepBblif paccka3 A. Baw-Borra
«UepHblit paspyuiuTesibs», a B IpeablAyIleM HOMepe
6b11 ony6anKoBaH nepebif pacckas Po6Gepra XakH-
JNalina <JIMHHA XHU3HHAS.

4. A umo xe cayvunocy c paccxaiamu, xomopuie
8bi HANUCAAU 00 MO20, KAKX HAYAAU nevamamuvca?

Bce nponanu 6e3 caenal!

[1Io-moeMmy, 3a BCIO CBOIO XH3Hb S HallMcaJ LIEeCTh
pPaccKa3oB, KOTOpPbIe TaK M He yBHIEJH CBeT; BCe OHH
Obuin nanucansl Mexay 1938-m u 1940 rogamu. Hu
OIMH K3 HHUX He coXpaHujcs. SI He 3HA0, KyJa OHHU
AeJINCh; HCYE3JH Cpead NMpeBPaTHOCTEH U3HH.

5 11e ocobenno xaneo 06 3THX pacckazax. OHH
He OYeHb OTJHYANHUCh [0 CTHJIIO OT NepBbiX Ony6/u-
KOBAHIIBIX.

OnHako s CKy4aio 110 CBOHM 6GecKolleqllbIM poMa-
1aM, KOTOpble coYMHAa B Hayasne 30-X rofos.

Boabuie Bcero no NATHLEHTOBOH TeTpalAKe, B KO-
TOpOM A Hamnucaja BoceMb rjaB <« pHHBHIbCKUX ITpH-
ATeJied B Kosnemxkes. 51 otaan 6n1 yilMy Jetier 3a To,
4yToOBl OHa CHOBA OKa3aJach y MeHS B pyKax.

MHue HpaBHTCA OBITh MHcCaTeJieM; s Bceraa Ioay-
4YaJl YAOBOJbCTBHE OT CBOEro 3aHATHSA, U A JOPOro
3anaTua O6bl 3a MCTOpPHIO, KOTOpasl OTKpbllIa MHe
mMoOe Npu3BaHUe.

Ho, yBBI, 0AHUM XOTeHHeM He BepHellb TOrO,
Yero AaBHO Her!
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