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[Mponor

«[Ipo1me mpocToro, s caM 3TO BEIYUCIUT».
OTBeT, faHHBIM VcaakoM HbploTOHOM DAMYHAY
lajsiero Ha BOIPOC O TOM, KaK U3 3aKOHA 0OpaTHOMU
KBaZIpaTUYHOM 3aBUCHMOCTHU I CUJIbl IPUTIKEHUA
ciefiyet, 4TO OpOuTa IJIaHETHI TIPeACTaBIsIeT COO0M
3JUTHTIC.

IIpoyumuposaHo 8 kHuze «Benukue mamemamuxu»

Tepbepma Yacmpena Tepubynna

12 Hos6ps 2014 roza pasyMHBIN HHOIUTAHETSHUH, HAOII04a10-
Ui OTKyZa-HUOyAb uzganexka COMHEUHYIO CHCTEMY, CTal OBl
CBHUIETENIEM 3araJ0YHOro COOBITUA. B TeueHNe HECKOIbKHX
MeCSIIEB /10 3TOT0 KPOXOTHBIH alapaT CJIeZloBasl 3a OJHOM KO-
MeTOM Ha ee myTH BOkpyT CoJHIIa ¥ OBLT IIPYU 3TOM ITaCCUBEH
¥ TUX. BHe3aIHo armmapar IpoCHY/ICS U BHILTIOHY/I 13 ceOsI eltle
60Jiee KPOXOTHBIH anmapaTukK. TOT OMyCTUICS Ha yTOJIbHO-Yep-
HYIO TIOBEPXHOCTD SZipa KOMETHI, yAapujcs ob Hee... ¥ OTCKO-
g1, Korza MaJibIiin HaKOHeI] YCIIOKOMICA, OKa3aloch, YTO OH
JIEXKUT Ha BOKY Y CaMOTO TTOJHOXKUSA CKAJTBI.

VIHOIUTaHETAHUH, TIOHAB M3 IIPOUCXOAAIIETO, YTO MOCAAKa
MpOoIIlJIa He O 3allJJaHMPOBAaHHOMY CIleHapuio, HaBepHOE,



MaTtemaTtnka Kocmoca

He CJIUITKOM OBl BIIEUATIVIICS, HO Ha CAMOM /lejie MHXKEHEPHI,
CTOSIBIIVE 3a IBYMS aIiapaTaMH, Z0OWIICh GecIipeneZIeHTHOTO
ycIiexa — IMocaZuiv KOCMUYECKUM 30H/] Ha SIPO KOMETEI. ATl-
rmapar MoKpymnHee Ha3biBajica Rosetta, momensiie — Philae,
a KomeTa Ha3blBasnachk 67P mwiu komeToit UypiomoBa — I'epa-
CHMEHKO, TI0 UMeHAM TePBOOTKPHIBAaTeNel. JTa mporpaMmMa
6bUTa peann3oBaHa EBpOMecKUM KOCMUYECKUM areHTCTBOM,
IIpUYEM TOJIBKO caM IToJIeT Ipozosnkaics 6osree 10 net. Hecmo-
TP Ha «OTCKOK» TIpU Tocazike, Philae soctur 6osbiieit yactu
HaY4YHBIX Ilejiell ¥ OTIpaBWI Ha 3eMJII0 BaXKHEHIITe JaHHbIE.
Rosetta mpozomkanta eficTBOBATD IO IPOTPaMMe.

3ayeM casuThcsA Ha KoMeTy? KoMeThl OueHb MHTEPECHBI
camu 1o cebe, ¥ BCe, YTO HAM yZaCTCs O HUX BBIICHUTD, CTa-
HET TI0JIE3HBIM NTpUOaBIeHNEM B KOITWIKY QpyHAAMEHTATbHOM
Hayku. Ha 6oJiee mpakTUYECKOM YPOBHE MOXXHO OTMETHUTh, UTO
WHOT/IA B CBOEM JBM)XEHUU KOMETHI IPUOIKAIOTCS K 3eMle,
a mob0e CTOJTKHOBEHYE BBI3BAJIO OBl TPOMA/IHBIE PA3PYIIEHUs,
TaK YTO OBbLIO OBl 6;1arOopasyMHO BBIACHUTH 3apaHee, U3 Yero
OHH cZeTaHbl. OpOUTY TBEPAOTO TeIa MOXKHO U3MEHUTH IPH TI0-
MOIIY PaKeTHl WIH SIEPHOTO 3apsizia, HO MATKOE Ty04YaToe Teo
IIPYU 3TOM MOKET PacChIaThCs, TOJbKO yCYyTyOUB mpobiemy.
OJHaKo CymeCTBYET U TPEThS MPUYKUHA. MaTepral KOMET BOC-
XOUT KO BpeMeHaM popmupoBanus COMTHEYHOM CUCTEMBI, TaK
YTO 3TU TeJla MOTYT CHabGAUTh HAC TOJE3HBIMU CBEJAEHUAMU
0 TOM, KaK BO3HUK OKDPYKAIOIINH HaC MUP.

ACTPOHOMBI CYMTAIOT, YTO KOMETHBIE A7Ipa TMPE/CTABIAIOT
co6O0li «TpA3HbIE CHEXKKU» — JIE/, TTIOKPHITBIM TOHKHM CJIOE€M
meutd. Philae cymesn moaTBepAuTS 3Ty runoTesy 411 KOMeTH 67P,
Tpek/ie YeM ero GaTapeu paspsawINCh U amlmapar 3aMoaJall.
Ecim 3emitsa chopMupoBaiach Ha CBOEM HBIHEITHEM MeCTe,
Ha TOM Ke paccTosHuu ot COJHIIA, TO BOABI Ha HEH OOJIbIIE,
YeM JOJDKHO ObUIO 6bI ObITh. OTKYyZA B3sIaCh JUIIHAA Boaa?
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OzHa U3 pUBJIEKaTEbHBIX TUIIOTE3 CBA3aHa ¢ 6oMOapAUpPOB-
KOU MWITMOHAMU KOMeT B reproj; GopMupoBaHus CoTHETHOH
cucteMbl. [IpUHECEHHBIN MU JIe/] PACTasuI, U POAVUINCH OKEAHBHI.
[Topa3uTenbHO, HO CYIIIECTBYET CIIOCOD POBEPUTD OTY TEOPHUIO.
Boza cocrouT U3 Bogopoza 1 kuciaopoga. Bogopoa BecTpedaeTcst
B TP€X Pa3/IMYHbIX aTOMHBIX pOPMaXx, U3BECTHBIX KaK U30TOIIBI;
BCe OHU COZIEPKAT OAMHAKOBOE YKCJIO IIPOTOHOB U 2JIEKTPOHOB
(o ogHOMY TOT'O M ZIPYTOr0), HO Pa3IMYalOTCA 110 YUCTY Hel-
TPOHOB. B 0OBIYHOM BOZIOPO/Ie HEUTPOHOB HET, B IEUTEPUU OH
OJVH, B TPUTHUU UX JABa. Ec/i okeaHbl 3eMIu 06s13aHBI CBOHM
BO3HMKHOBEHHEM KOMeTaM, TO COOTHOIIIEHNE STUX M30TOIIOB
B OKeaHax U B 3€MHOU KOpe, TIOPO/JbI KOTOPOH TOXeE cofiep:KaT
B CBOEM XMMHUYECKOM COCTaBe OOJIbIIOE KOJIUYECTBO BOBI,
JIOJDKHO COOTBETCTBOBATh MX COOTHOIIEHHIO B KOMeTaxX.
Ananus gauubix Philae mokasbiBaer, uTo 67P mMmeet
B CBOeM cocTaBe (110 CpaBHEHHIO ¢ 3eMJjeli) MHOTO OOJIBIIIYIO

AALpo KOMeTbl 67P HanoOMUHaET Pe3nHOBOrO yTeHKa.
®otorpadus KA Rosetta (EKA)



MaTtemaTtnka Kocmoca

Joiio Aeiitepus. KoHeyHo, /i yBEpEHHOCTH TOTPebyIOTCS
JOTIOJIHUTENIbHEIE ZJaHHBIE C JPYTUX KOMET, HO yKe celfuac
KOMETHasi TeOpUs MPOUCXOXKJEHU OKEaHOB HaYWHAET BhI-
ISIZIETh 1AaTKO. ACTepOUBI Hosiee MOAXOAANINE KaHAUJATHI
Ha 3Ty pOJb.

<+

[TpoekT Rosetta UL OJVH IPUMEP TOI'0, KaK pPacTyT BO3-
MOXXHOCTH 4ejioBedYecTBa II0 OTIIpaBKe B KOCMOC aBTOMaTHU-
YeCKUX alnapaToB, IpefHasHauYeHHBIX KakK [ Hay4YHBIX UC-
c/le[OBaHUM, TaK U /A I0BCeJHEBHOI'O HMCIIONIb30BaHUA. DTU
HOBbIE TeXHOJIOI'MH IIOACTEerNBAIOT HAIIK HAyYHble aMOUIIVH.
Ha ceropHAmHul AeHb 3eMHbIe KOCMHUYeCKHe 30H/bI T0ce-
TWIN — U NPUCIATN HaM OoTTyzga ¢pororpaduu — Bce ILIa-
HeThl COJIHEYHOU CUCTEeMEI U HEKOTOPBIE 13 MeHee KPYITHBIX
ee TeJ.

ITporiecc B 3T0# 061aCTH pa3BUBAJICA CTPEMUTENBHO. AMe-
pUKaHCKMe acTpOHAaBTHI BrICAAWINCh Ha JlyHe B 1969 rogy.
MexiutaHeTHasa craHius Pioneer 10, 3amnyiieHHas B 1972-M,
nocetw1a lOnuTep u mpoomxwia CBOM MyTh 3a npegensl Cos-
HeYHOU cucTeMsbl. Pioneer 11 6bUI 3amyleH cIeZOM 3a HUM,
B 1973 roay, u mpoiiien Takke Boausu CatypHa. B 1977 roay
Voyager 1 u Voyager 2 OTIpaBWINCh UCCAe[0BaTh 3TU MUPHI
u emle 6osiee oTAaNeHHBle IUIaHeTH YpaH U HenryH. [lpyrue
MeXXIIJIaHeTHBIE CTAHLIUUY, 3alylleHHble Pa3HBIMU CTpaHaMu
WY TpyIIIaMU CTpaH, noceTwniu Mepkypuii, Benepy u Mapc.
HekoToprle anmaparthl fake pu3eMIsUIMCh Ha Benepe u Mapce
U OTIIPABJISIU AOMOI IeHHYyI0 nHbopMaluio. B 2015 roay,
KOr7Zia sl ATy 3TY KHUTY, [IATh OPOUTANIBHBEIX 30HZOB*U ZIBa

* Mars Odyssey, MRO u MAVEN (CIIIA), Mars Express (EKA), Mars
Orbiter Mission (Muzus).
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IIOBEPXHOCTHBIX anmapara* uccaeayotr Mapc, Cassini Haxo-
auTCs Ha opouTe BOKpYT CaTypHa, cTaHuus Dawn obpamiaeTcs
BOKpYT Llepepbl — OBIBIIIETO acTePOU/a, He TaK AaBHO MTPOU3-
Be/IeHHOT'0 B KapJUKOBHIE TIaHeThl, a cTaHuAa New Horizons
TOJIBKO YTO IIPOCBHCTeNa MUMO I ryTOHa 1 niprciana HaM Io-
pasuTebHble CHUMKHU CaMOM 3HaMeHUTOM KapJIUKOBOH IuIa-
HeThl COJTHEYHO! cucTeMbl. /laHHBIe 3TOTO anmnapara moMOoTyT
HaM PacKPHITh TaliHbI 3TOT'O 3araJl0YHOT0 HEGECHOTO TeJla U eT0
MATH JIYH. YK€ YCTaHOBJIEHO, YTO [LTyTOH 9yTh-4yTh OGOJIbINE
Opuabl — camol JaJbHEN KapJIUKOBOU IUTAHETHl, paHee CUU-
TaBIIeiicsa Hauboee KPYIMHOH 13 HUX. ILTyTOH nmepekBaanudu-
IIUPOBAJIM B KapJIUKOBYIO TUTAHETY, YTOOBI HE TIPUCBAMBaTh
Dpuie cTaTyca IOJHOIIEHHO IUTaHETHI. A Telepb MbI OOHApY-
JKUBAeM, YTO MOXKHO OBLIO He 6ECTIOKOUTBCA.

KpomMme Toro, Mpl HaUMHaeM HCCAe0BaTh MeHee KPyIHEIe,
HO He MeHee UHTepEeCHBIE Tesla: CIIyTHUKY IUIaHeT, aCTEPOUZB
1 KOMeThl. MOXKeT ObITh, 3TO elrle He «3Be3/HbIN Iy Th», HO T10-
cnegHUM GPOHTUP MOCTENIEeHHO TPUOTKPHIBAETCA.

Kocmuueckure ucciefoBaHus — 3TO GyHZaMeHTaTbHAsA
HayKa, U XOTs OOJBITMHCTBY U3 HAC HOBBIE OTKPBITHSA, CBS-
3aHHBIE C IUTaHeTaMU, IPe/CTaBIAITCA O4YeHb UHTePECHBIMU,
€CTb JIFOIY, KOTOPHIE MIPEATIOWTH ObI, YTOOBI yIIaYEHHBIE UMU
B Ka3Hy HaJIOTH MCIIOIb30BAIKCh ¢ 60jiee IPHU3eMIEHHBIMHU I1e-
naMu. Eciu roBopuTh 0 oBceIHEBHOM KU3HU, TO Hallla CIIo-
COOHOCTD CO37IaBaTh TOYHBIE MaTeMaTHUeCKHe MOJEeNH Tel,
B3aUMO/IeMICTBYIOIINX [TOCPEACTBOM I'paBUTAIIUM, Jajia MUPY
LEeJTBIA P, TEXHUYECKUX YyZec, paboTa KOTOPBIX OCHOBaHA
Ha HCKYCCTBEHHBIX CIIyTHUKAX 3eMJIU: CIIyTHUKOBOE TeJleBu/e-
HUe, MeXyHapoAHas TeepOHHAsA CBA3b, METEOPOJIOTUYECKHE

* PoBeprl NASA Opportunity u Curiosity. PoBep Spirit mepecran ¢pyHk-
uroHuposath B 2011 rozgy.
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CIYTHUKY, CyTHUKU CJIEKEHUA 32 MarHUTHBIMU OypsMU
Ha CoJTHIle, CITyTHUKY, BEAYIIYE TOCTOSHHBIM MOHUTOPUHT
OKpYy>Karollel cpesibl U KApTUPOBaHWeEe 3eMJIU — BIUIOTh /IO aB-
TOMOOMIbHBIX CICTEM CITYyTHUKOBOM HABUTAILIMH C UCIIONb30Ba-
HueM [7100a71pHOM HaBUTallMOHHOM crucTeMbl GPS*:

14 wiona 2015 roga kocmmyeckmi annapat NASA New Horizons
(«HoBble ropu3oHTbI») Mpycnan Ha 3emiio 3Ty UCTOPUYecKyIo
otorpaduio MnyToHa — nepsoe n3obpaxeHre, Ha KOTOPOM MOXHO
ACHO pa3rnALeTb YepTbl 3TOV KapiMKOBOW MaHeTbI

[MpeAbIAYINM MOKOJIEHUM TOJ0OHBIE OCTHKEHUS TIOKa3a-
JIMCh OBl TOpa3uTeNbHBIMHU. Jlake B 1930-e rogbl 60IBITHHCTBO
JIfo7ielt OBLIO YBEpEHO, YTO YeNOBEKY HUKOT/Ia He TIOObIBATh
Ha JlyHe. (V1 ceroans HatiZieTcs: HEMaJIO IOBOJIBHO HAaWBHBIX IT0-
KJIOHHUKOB TEOPUU 3aT0OBOPA, CAMTAIOLINX, UTO HOT'a YesloBeye-
ckas Ha JIyHy U He cTymaja, Ho /laBaiiTe He O6y/ieM 3aTparuBath
3Ty TeMy, a TO BBl MeHA He ocTaHoBuUTe.) Torza 1M ropAadne

* U ee aHasnoroB B Poccuu, EBpornie u Kurtae. — ITpum. peo.
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CTIOPHI ZIa’Ke O MPUHITUMTHUATBLHOMN 803MONCHOCMU KOCMUYIECKUX
moJieToB*. HEKOTOpbIe HaCTauBaJIM, YTO PAKETHI He OyAyT pabo-
TaTh B KOCMOCE, [IOTOMY YTO «TaM HE OT YET'0 OTTATKHUBATHC»,
3abBIBasi O TPEThEM 3aKOHE ABH:KeHHA HbI0TOHA — O TOM, UTO
KaXk7ioe JIeHiCTBHE TIOPOXKAAEeT paBHOE 10 BEJIMYUHE U MPOTH-
BOIIOJIOXKHOE TI0 HaIlpaBJIeHUIO IPOTHUBOEeNHCTBUe  *.
Cepbe3Hble yUeHble YIIOPHO HacTauBaJH, YTO Ujes C pa-
KETOM HU 3a YTO He CpaboTaeT, IIOTOMY YTO, AJIs TOTO YTOOBI
MOAHATh PaKeTy B BO3/yX, HY)KHO MHOTO TOILIMBA, 3aTeM
HY>KHO ellle TOIUTMBO, YTOOHI ITOJHATh TOIUIMBO, 3aTEM ellle TO-
IUTMBO, YTOOBI TTOJHATD Y2KE 3TO. .. IPUTOM UTO €Ille Ha PUCYHKE

* «JTa MIymnas ufes cTpesaTh B JlyHy — mpumep Toro abeypza, 10 KOTo-
POro mopoYHast Creluanu3anus MOXKeT JOBECTH yIeHbIX. UTOGHI BEIPBATHCS
13 3eMHOI'0 IIPUTSKEeHUs, CHapALY Hy»KHa CKOPOCTh 7 MIIb B ceKyHZy. Te-
IUIOBAs SHEPTHs IPU TaKOM ckopocTH paBHa 15 180 kasnopuii [Ha rpamMm].
Vicxozst U3 3TOro, Takoe NMpeANpUsaTHE NpeAcTaBiseTcsa GyHAaMeHTaIbHO
HEBO3MOXXHEIM» — AJlekcanziep brukeptoH, npodeccop xumuu, 1926 roz.

«fl mep3Hy ckasarb, UTO IIyTellecTBUe Ha JIyHy ciaMu desoBeKa He IIpo-
M30M/IeT HUKOI/Z|a, HECMOTPSI HU HAa KaKWe Hay4yHble JAOCTIDKeHUA» — JIu fe
dopect, n3obpeTarenb 37IeKTPOHHOM JlaMIIbl, 1957 rog.

«HeT HUKaKON HaJeXKJbl peaar3oBaTh GaHTACTUIECKYIO M0 JOCTHYb
JIyHBI, TOTOMY 4YTO O6aphephl, CBI3aHHBIE C HEOOXOAMMOCTBIO OCBOOOXKAEHUS
OT MPUTSKEHUA 3eMJIH, HellpeogoauMbl» — dopect MOYITOH, aCTPOHOM,
1932 rog.

** B pemakiiMoHHo# crathe 1920 roga rasera The New York Times mu-
cana: «[Ipodeccop Fognapz. .. He 3HAaET OTHOIIEHUS MeX/Y JeHCTBIEM U IIPO-
TUBOJENCTBUEM U HE TIOHUMAET HEOOXOAMMOCTY UMETD YTO-HUOY/D MOy YIIle
BaKyyMa, OT Yero MOXKHO OBbLIIO 6Bl OTTOJIKHYThCS».

Tperuii 3akoH HpI0TOHA IVIAaCUT, YTO KaXAOMY AeHCTBUIO COOTBETCTBYET
PaBHOE U IIPOTUBOIIOIOKHO HallpaBJIeHHOE MPOTUBOeHcTBYE. [IpoTHBOAET-
CTBUE CJIe[yeT U3 3aKOHA COXPAHEHUs MMITY/IbCa, ¥ HUKAKOU CpeZbl, OT KO-
TOPOM Hy»XHO 6BUTO 6B OTTANKHUBATECA, He TpebyeTcs. Takas cpefa TOIbKO
3aTpyZAHsuIa OB ABIKEHUE, a He criocobcTBoBaia eMy. CripaBeyIMBOCTH Paau
oTMeTHM, 4TO B 1969 roay, xorza acrpoHaBThl Apollo 11 6suté yke Ha ImyTH
k JIyHe, rasera MprHec/Ia U3BUHEHUA 3a 9Ty OIMHUOKY. Ha Kaxkayio my6anka-
I[MI0 HalileTcs paBHOE U IPOTUBOIIOIOXKHOE OIIpOBEpKEeHUe.
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B KuTatickoM MaHyckpunTe XIV Beka «XonyHI3UH» («Onucanue
OTHEHHOTO /IpaKoHa») ero aBTop FO# 1350 n306paswi orueH-
HOT'O ZIPAKOHA, I MHOT'OCTYIIEHYATyI0 PaKeTy. B 3ToM KuTaii-
CKOM MOPCKOM OPY>KHH TIPY MTOMOIITY COPachIBaEMbIX YCKOPUTE-
JIe 3aIrycKanach BEPXHSSA CTYIEHDb B GOPMe I'OJIOBHI IPAKOHA,
3apsyKeHHOW OTHEHHBIMU CTPeJIaMU, KOTOPBIE BRICTPETUBAJIVICH
u3 Hee yepe3 poT. KoHpaz Xaac mpou3Bert epBhIii eBpOIEHCKIH
JKCIIEPUMEHT C MHOTOCTYIIEHYaThIMU pakeTamMu B 1551 rozy.
[TuoHepsl pakeTocTpoeHUs XX BeKa YKa3bIBaJIM, YTO MepBas
CTyTIeHb MHOT'OCTYTIEHYaTOU paKeThl CMOXKeT IOJAHATh BTOPYIO
CTyTIEHb BMECTE C €€ TOIUTMBOM, €CJIN BECh JIMITHUN BEC YiKe
OoTpaboTaHHOM MePBO cTymeHU 6yZieT ombpouieH. KOHCTaHTUH
LT1oIKOBCKUE OIyOINKOBAJ IOAPOOHBIE U peaTMCTUYHbIE Pac-
4yeThl Ha TeMy UccieoBaHuA ConmHedHoH cucTeMsl B 1911 rozy.

WTak, MbI lIo6panuck o JIyHBI, HECMOTPS Ha BCE BO3paXKe-
HUS CKENITUKOB, 00paTHCh IPY IIOMOIIIY TeX CAMBIN HJEH, KO-
TOPBIE OHU JJaXKe HE PACCMAaTPUBAJIM U3-3a CBOEH 3allIOPEHHO-
cty. Ha 1aHHPBIN MOMEHT MBI MCC/IEIOBAJIN TOJIBKO OJIMKAMIITYIO
K HaM 00J1aCTh MPOCTPAHCTBA, COBEPUIEHHO HE3HAUYUTETBHYIO
10 CPaBHEHUIO C HEOIAZAHBIMU AaisiMu BceneHHOU. MBI Bee
ellle He BLICAAWINCH HU Ha OJHOM IUIaHeTe, U JaxKe OypKaime
3Be37Ibl TTOKA IPEJCTABIAIOTCS HaM COBEPIIEHHO HEAOCTUIKU-
MBIMU. [IpU CyITeCTBYIONTNX TEXHOJIOTHAX MTOTPebOBATUCH OBI
COTHH JIeT, YTOOHI TyZia #0OPAThCA, JaKe ecii ObI HaM yAaI0oCh
MTOCTPOUTD HaZIEXKHBINM MEXX3BE3HBIN KOopabsib. Ho MBI yke Ha-
Yajii CBOU MyTh.

<+

Bce aTu oCTIKEHMA B OCBOEHUU U MCIIOIb30BaHUU KOCMOCa
obecIieyeHbl He TOJBKO XUTPOYMHBIMHU TEXHUYECKUMHU paspa-
60TKaMU, HO U JJIMHHON ceprel HaydIHbIX OTKPBITHUI, KOTO-
pas TAHETCA B IPOIUIOE 110 KpaiiHell Mepe Ha TPU THICAYU JIET
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Y BOCXOJWT K ZipeBHeMy BaBuiony. lleHTpasbHOE MeCTO cpesu
STUX JIOCTIDKeHUH 3aHUMaeT MaTeMaTuka. KoHeuHo, MH)xeHep-
HOE [IEJIO TOXKE UTPAET JKU3HEHHO BaXKHYIO POJIb, U O€3 OTKPHI-
THUH BO MHOTHUX ZIPyTUX HAyYHBIX 06IACTAX MBI HE CMOTJIU OB
HU TIOJIYYUTh HeOOXOAMMbIe MaTepyasbl, HU coOpaTh U3 HUX
paboTaromuii KOCMUYECKUH 30H/], HO 51 COCPEAOTOYYCh Ha TOM,
KaK MaTeMaTHKa CIIOCOOCTBYET PACIIMPEHUIO HAIIMX 3HAHUHN
o BcesneHHotii.

C ZpeBHeHIINX BpeMeH UCTOpUS UccIeJoBaHUA KocMoca
Y UCTOpUSA MaTEMAaTUKHU UAYT pyka ob pyky. be3a maTemaTuku
MBI He cMoru Obl TTOHATH CosHIlE, JIYHY, TUIaHETHI, 3BE3/bI
¥ OTPOMHOE MHO)XECTBO CaMbIX Pa3HBIX 0OBEKTOB, KOTOPHIE
BCe BMecTe ¥ 00pa3yloT KocMoc — BcesleHHyT0 BO BCEM ee Be-
JUKoJenuu. Ha MpoTsSKeHUM ThICAY JIeT MaTeMaTHUKa sIBJIs-
eTcs 1A Hac caMbIM 3¢ PEeKTUBHBIM CPeZCTBOM TTOHMMAHUS,
3aIMCH U TIPeJCKa3aHus KOCMUYECKUX cOObITHIA. Boee Toro,
B HEKOTOPBIX KYJAbTypax, Kak, HarpuMep, B JlpeBHeil Unauu
okosio 500 roga Haiiel spbl, MaTeMaTHKa CYATAMACh MO/ pas-
ZIeJIOM acTpOHOMUH. Y1 HA060POT, aCTPOHOMUYECKHE SBJIEHUS
yKe 6oJiee TpeXx ThICAY JIET BJUIIOT Ha Pa3BUTHeE MaTeMaTUKU,
BJIOXHOBJISIA yUeHBIX HA BCe — OT Ipe/icKa3aHuA 3aTMeHUN
B ZipeBHeM BaBwiioHe 0 AuddepeHITNaNTbHOTO UCUUCIEHUA,
TeOpUU Xaoca U KPpUBU3HEI IPOCTPAHCTBA-BpeMEHU.

[TepBoHAYa/JIbHOM OCHOBHOM aCTPOHOMMYECKOM 3azadeit
MaTeMaTHKH ObljIa 3aMich HaOMIOAeHUH U TPOBEIEHHUE TTOJIe3-
HBIX BBIYHCJIEHUHN, CBA3aHHBIX C TAKUMMU SBJIEHUAMU, KaK COJI-
HeuHble 3aTMeHUs, Korja JlyHa Ha BpeMsd 3akpbiBaeT COJHIle,
WIN JIyHHBIE 3aTMeHU, Korga JlyHa Ha BpeMd 3aXOJUT B TeHb
3emu. PasMbIuiaa o reomeTpund COMHEYHON CUCTEMEL, ITHO-
Hepbl aCTPOHOMUU /IOTaZIaIUCh, YTO 3eMJIs obpamiaeTcs Bo-
kpyr CoJiHIIa, XOTS JJIs 3eMHOT'0O HAaOII0aTessl BCe BHITVISAUT
Haob60poT. JIpeBHHE CYyMeIN TAKXKe COeAUHUTDh HaOMI0AeHHUsA
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C reoMeTpUeH ¢ LIeIbl0 OIIeHUTD pasMep 3eMJIU U PacCTOSHUA
o Jlynsl u 1o CosHILa.

Bosee ry6okue acTpOHOMUYECKHE BBIBOABI HAUYaIU TOSIB-
JaTbest okoso 1600 roza, korga MoranH Keriep oTKpBUI B Op-
O6uTax IUIaHeT TPU MaTeMaTHdecKue 3aKOHOMEPHOCTH — TPH
«3aKoHa». B 1679 rogy lMcaak Hpl0TOH 3aHOBO MHTEPIIPETHU-
poBas 3akoHHI Kertepa u chopmynupoBas rpaHANO3HYIO Te-
OPHIO, OIIMCBHIBAIOLIYIO HE TOJIBKO ABMKeHMe Iu1aHeT ConHey-
HOM CHUCTEMBI, HO U [IBIKEHYE 110601l CUCTEMBI HEOECHBIX TeJT.
DTO 6bUIa TEOPHA BCEMUPHOTO TATOTeHHs HbIOTOHA — OZHO
U3 LEHTPAJTbHBIX OTKPBITUM, U3/I0’KEHHBIX B €r'0 3M0XaJIbHOM
TpakTaTe «MaTteMaTU4yecKre Havajla HaTypaabHOU GUIoCco-
¢dum» (Philosophiae Naturalis Principia Mathematica). 3akoH
BCEMHUPHOI'0 TATOTEHHUA OIUCBHIBAET, KaK KaXKJoe Teso Bo Bee-
JIEHHOU TIPUTATUBAET JIt0O0E ZPyroe TeJo.

CoBMECTUB TEOPUIO TATOTEHUA C JPyIrMMU MaTeMaTude-
CKHMMU 3aKOHAMHU O JBMKEHUMU TeJl, UCCIeJOBaTh KOTOPHEIE Ha-
yas lanunelt ctoneTreM paHbiile, HbIOTOH CMOT 0OBSICHUTD
Y [Ipe/icKa3aTh MHOXKECTBO HeOeCHBIX siBeHUi. B 6osee 06miem
IUIaHe: OH U3MEHWI Halllh IIpeZICTaBJIeHUs O IPUPOSHOM MUPEe
Y IIPOM3BEJI HAyYHYIO PEBOJIIOLNIO, KOTOpas IPOAOJIKaeT IIPo-
KJIaZbIBaTh HaM IIyTh U cerofHA. HbI0TOH MoKasaJl, YTO IPUPOA-
HBIe ABJIeHU (YacTo) YIIPaBJIAITCA MaTeMaTUIeCKMU 3aKOHO-
MEPHOCTSMH U YTO, pa30OPaBUIUCh B TUX 3aKOHOMEPHOCTSIX,
MBI CMOXKEM JIy4llle TOHATh Ipupoy. Bo Bpemena HeioToHa
MaTeMaTUYeCKUe 3aKOHBI 0OBACHSIN MPOUCXOsAIIee B Hebe-
cax, HO He UMeJH CKOJbKO-HUOYZb CyIleCTBEHHBIX TpaKTHYe-
CKUX ITpUMeHeHUH, 32 UCKII0UeHHEeM, TIOXKalyl, HaBUTal1uy.

+

Bce uamenmnocs, korga B 1957 rogy CCCP 3amycTwun Ha HU3-
KYIO0 OKOJIO3EMHYIO OPOUTY TEPBBIM CITyTHUK, ZIaB TEM CAMBIM
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CTapTOBBIM CHMTHAJ U MOJIOKUB HAa4alo KOCMUYECKOU TOHKe.
Eciu BBl cMoTpUTe GyTOOI 10 CIYTHUKOBOMY TeJIEBUJIEHUIO,
WY OTIepy, WX KOMEeIUU, WX HayIHO-TIONY/IAPHbBIE GUIbMBI,
TO BbI IIOKMHAETE peabHble TUI0Abl HBIOTOHOBBIX O3apeHU.

[TepBoHavanbpHO ycrexy HpoTOHA NMpUBENUN K TOMY, 4TO
yueHble Haya/lIu paccMaTpuBaTh BceseHHYIO KaK 4acOBOU Me-
XaHW3M, B KOTOPOM BCe TeJia BOIIeOHBIM 00pa3oM CIeAyIoT
IO MyTSM, ITPOJIOXKEHHBIM /IS HUX Ha 3ape TBopeHusd. CunTa-
JIOCh, K IpuMepy, 4To ColHeyHas cucTeMa ObUia co3/laHa mpak-
TUYeCKU B HBIHEIIHEM CBOEM COCTOSIHUU U C CaMOTO Hadasa
BpeMeH Te e IUTaHeThI BUTAIUChH IO TeM JKe TIOUTU KPYTOBBIM
opb6uTam. [TpaBzia, Bce HEMHOTO K0yie6a0Ch; IPOTPECC B U3Me-
PEHMSIX TIEPHO/IA TT0 aCTPOHOMHUYECKUM HAOJTIOIEHUSIM TOBOPIIT
00 3TOM COBepIIIEHHO ACHO. [Tpr 3TOM OBITOBAJIO MHEHHE, YTO
HUYETO HUKOT/Ia He MEHSIOCh CKOJIBbKO-HUOY/Ib 3HAYUTENBHO,
He MeHSeTCs M MEHAThCS He OyZeT BO BEKU BEKOB. B eBpomneii-
CKOU penuruu npefcTaBsyIoch HEMBICJIUMBIM, YTO caMoe CO-
BepllleHHOe TBopeHue bora — BceyleHHasA — B MPOIILIOM MOTJIO
ObITh MHBIM. TaKkoe MeXaHUCTHUYECKOE TIPe/ICTaB/IeHNE O PETy-
JIIPHOM U TIpeZicka3yeMOM KOCMOCEe T'OCIIO/ICTBOBAJIO Ha IIPO-
TSOKEHUU TPeX COTEH JIeT.

Ho Teneps oHO yXe ynuuio B mpoiioe. HezaBHue goCTu-
JKEHUs B MaTEMAaTHKe, TaKWe KaK TEOPUA Xaoca, B COUETaHUU
C MOITHBIMU COBPEMEHHBIMU KOMITbIOTEPAMHU, CITOCOOHBIMU
IIeJIKaTh HY>KHBIE YUCIa C OecIperieIeHTHON CKOPOCThIO, KaK
OPEIKY, CHJIbHO M3MEHWIN HAITK TIPEICTABIEHUA O KOCMOCE.
«YacoBasi» Moziesrb COTHETHOM CHCTEMBI TIO-TIpEXXHEMY ITpHUMe-
HMMa Ha KOPOTKHUX ITPOMeKyTKax BpeMeHU, a B aCTPOHOMUU
Y MWUTHAOH JIET OOBIYHO CUUTAETCA KOPOTKUM TTPOMEKYTKOM.
Ho 3aTo Teneps BBIACHWIOCH, YTO Hallle KOCMUYECKOe X03AM-
CTBO — 3TO MECTO, I/le MUPHI U NpeXxe MUTPUPOBAIU C OJ-
HOLi OpOUTHI Ha APYTYIO U BIIpeAb OyAyT STUM 3aHUMAaThbcA. [la,
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BCTpEYaroTCs OUYeHb JJ0rHe IePHUOALl CHOKOMHOTO ITOBeIeHN,
HO BpeMs OT BpeMeHU OHU CMEHSIOTCS B3pbIBaMU OelleHOH ak-
TUBHOCTU. Hellpeio:kHble 3aKOHBI, TOPOJYVBILINE B CBOE BpeMs
Mpe/icTaBJIeHNEe O YaCOBOM MeXaHu3Me BcesleHHOM, CltocOOHEBI
BBI3BIBATh U BHe3allHbIE IIepeMeHb], U B BhICIIEH CTeNleHU 3KC-
IEHTPUYHOE TTOBeZIeHre HeOeCHbIX TeJl.

CrneHapuu, KOTOpbIE CEeroZHA pacCMaTPUBAIOT aCTPOHOMEL,
4acTo BechbMa ipaMaTU4Hbl. B neprog dopmupoBanusa ConHed-
HOU CHCTEeMBI, K IpUMepY, LieJible MUPHI CTAJIKUBAIUCh MEXAY
co60ii C aOKaTUIITUIECKUMU MTOCIeCTBUAMU. Kora-Huby/b,
B OTZQJIEHHOM OyAyILEeM, 3TO, BEPOSTHO, IPOU30MET CHOBA: Cy-
IIeCTBYET HeOOJBIIIOH MIAaHC HA TO, YTO OHA U3 IBYX IUIAHET —
wiu Mepkypuii, niv Benepa — obpedyeHa, HO MbI He 3HaeM, Ka-
Kasi UMeHHO. Bo3MO)XHO, OHU 06pedeHbI 00€e, a ObITh MOXKET, OHU
MOTYT ¥ Hac TPUXBATUTh C c060. OHO TaKoe CTOMKHOBEHMUE,
BEPOSATHO, NIPUBEJIO K BOSHUKHOBEHUIO JIYHBI. 3BYYUT KakK CIO-
KeT U3 Hay9HOU paHTacTuky, mpaega? Tak u ects... Ho aTo dpan-
TACTUKA HAWIYYIIETrO COPTA, «TBep/as» HaydYHas GaHTACTUKA,
rZe 3a IpeZiesibl COBpeMeHHOM HayKH, KaK IIPaBWIO, BEIXOJUT
TOJIBKO paHTacTUUECKas Hesi, KOTOpas U JaeT TOTYOK Pa3BU-
THIO cokeTa. [[oMMMO 3TOTO, HET HUKAaKOUW $paHTaCTUIeCKOU
WJIeY, a €CTh TOJIbKO HEOXKUAAHHOE MaTeMaTHYeCKOe OTKPBITHE.

Marematrka chopMHUpOBaIa HALIN IPeCTaBIEHMS O KOC-
MOCe Ha BCeX MaciuTabax, UJeT JI Pedb O MPOUCXOXKIEHUU
U ABWXeHUH JIyHBI, O ABMKEHUAX M PpopMe IUTaHeT U COMIPO-
BOXK/AIOLIVX UX CIIyTHUKOB, O XUTPOCIUVIETEHUAX aCTEPOUZOB,
KOMeT 1 00BeKTOB Tosica Kotinepa miu o TSKeIoBECHOM Hebec-
HOM TaHIle Bceli CoJIHeYHO! CUCTEMBI B IieJIoM. MaTreMaTHKa
moZicka3plBaeT HaM, Kak B3aumMo/jeiicTBue ¢ IOnmuTepom mo-
JKET BRIODOCUTD acTepou/ B HanpaBieHuu Mapca, a oTTyzia —
K 3emJie; Mo4YeMy KOJiblla €CTh He TONIbKO ¥ CaTypHa; Kak ero
KOJIbIIa CGOPMUPOBAJIKCH U ITOUEMY BeAYT cebsl TakK, KaK BEAYT,
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MoYeMy B HUX 00pa3yloTcs KOCUYKH, Ps6b U CTpaHHBIE Bpa-
marIyecs «CIulb». OHa IoKa3ala TakKe, KaK KoJIbla IUia-
HETHI MOTYT BHIIUIEBBIBATH M3 CeOsI HEOOIIBIINE CITyTHUKU-TYHBI,
IO O[HOMY 3a pa3.

Tak yacoBo¥ MeXaHM3M YCTYIIWI MeCTO peiiepBepKY.

+

C xocMuyeckoy Touky 3peHUs Hama CosHeYHas cucrema
BCEro JIMIIb He3HaUUTelbHas FopCcTKa KaMHel — o/iHa 13 MHO-
TUX KBaJpWJIMOHOB Takux xe. Eciu paccmartpuBaTh Bee-
JIEHHYIO Ha OoJbIeM MacuiTabe, TO OKaXKETCs, YTO MaTeMa-
THKA UTPAET B Hel elnle Oosiee BaXKHYIO POJIb. DKCIIEPUMEHTHI
Ha 3TOM YPOBHE PeIKO OKa3bIBAIOTCA BOSMOXXHBIMH, a IIPSAMBIe
HabJTIOIEHUA 3aTPYAHEHBI, TAK YTO BHIBOAbI HAM IIPUXOAUTCS
JlesiaTh B OCHOBHOM II0 KOCBEHHBIM IIpU3HakaM. JIrou, HaCcTpo-
€HHBIEe TIPOTUB HAyKH, YaCTO YKa3bIBAIOT HA 3Ty 0COOEHHOCTD
KaK Ha oIlpezieJIeHHOTo poza ciabocTb. Ha camoM ke zejie o-
HOI M3 CaMbIX CUJIbHBIX CTOPOH HAyKU SIBJISIETCA €€ CIoco6-
HOCTb /leJIaTh BBHIBOZIBI O TeX Belljax, KOTOpble MBI HE MOXKeM
HeIoCcpeZICTBEHHO HAOJI0AaTh, II0 TeM, KOTOPEIE MBI HAbJIIO-
nath MoxkeM. CylliecTBOBaHUWE aTOMOB OBUIO TOYHO YCTAHOB-
JIEHO 3a/I0JITO 0 TOTO, KaK HOBBble XUTPOYMHBIE MUKPOCKOIIBI
MTO3BOJIMJTM HAM UX YBU/IETD, HO JJaXKe 3/1eCh «BUIEHUE» 3aBU-
CUT OT 11eJIOM CepUU JIOTUYECKUX YMO3aKJII0UeHUH O TOM, KaK
dbopMUpYIOTCA UHTEpeCYIOIIe Hac N306pakeHuUs .

MaTemaTrKa — MOIIIHBIN MeXaHMU3M YMO3aKJIIoUeHU, 1mo-
3BOJIAIONIUM HaM BBIBOAUTH CJ1e0CMeuUsi U3 albTePHATUBHBIX
TUIIOTE3 IIPU IIOMOIIIY JIOTUYEeCKUX pacCyKJieHUH 1 BBIBOJIOB.
B coyeTanuu c siaepHoit GU3NKOLL, KOTOpas cama To cebe oueHb
MaTeMaTU4YHa, OHA MOMOTAeT OOBSICHUTh AUHAMUKY 3BE3[,
BKJIIOYAsA ¥ MHOTOOOpa3re WX TUIIOB, M Pa3jINYMs B XUMUYe-
CKOM U S/IEDHOM COCTaBe, ¥ 3aKpy4YeHHbIe MarHUTHBIE TTOJIA,
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Y TeEMHBIE COTHEYHBIE IIATHA. MaTeMaThKa [03BOJIAEeT MTOHATh
cTpeMJIeHHe 3Be3/] 00beIUHATHCSA B OTPOMHBIE TATAKTHKY, Pas-
ZeJieHHbIe ele 60jiee OTPOMHBIMHU MMPOMEKYTKAMU MTYCTOTHI,
U OO'BSACHSAET, TIOUYEeMY raJaKTUKHU 001aJal0T TAKUMHU JIFOOOTTBIT-
HbIMU popMmamu. OHa paccKa3bIBaeT HaM, IOYEMY raTaKTHKU
00beIMHAIOTCA B CKOIUIEHUS TaTaKTHK, pas/ie/ieHHbIe elle 60-
Jiee OTPOMHBIMH TIPOMEKYTKAMMU.

Cy1iecTByeT ellle 60jiee KPYITHBIH MacIiTab, COOTBETCTBY-
101U BeesleHHOM Kak 1iesloMy. DTO BlIaZieHUs] KOCMOJIOTHH.
37ech UCTOYHUKOM palliOHAJIBHOT'O B/IOXHOBEHUA JJIA YeJlo-
BeyecTBa CIYKUT IOUYTU UCKJIIOUUTETHLHO MaTeMaTuka. Mbl
MOXKeM HabJTio/laTh HEKOTOPhIE CBOMCTBa BcelleHHOM, HO MBI,
6€e3yCJIOBHO, HE MOXKEM CTaBUTb SKCIIEPUMEHTHI CO BeesrleHHOH
KakK c 1ieJibiM. MaTteMaTHKa oMoraeT HaM UHTepIIpeTHPOBATh
HabJI0/IeHUA U TT03BOJISIET CPABHUBATh aIbTEPHATUBHBIE TEO-
PpUU 110 IPUHLIUITY «A UTO, €CJIU. .. ?». HO axke 37eCh ITyTh HAuUU-
Hasics 6mmke K foMy. Ha cmeHy HbI0TOHOBOY pU3HKe pUIIUIa
00111as1 TEOPYST OTHOCUTENbHOCTH AJTbOepTa DHHIITeHHA, B KO-
TOPO} CUJy I'PaBUTALlMOHHOI'O IPUTAKEHNUA 3aMeHWIa Kpu-
BU3HA MMPOCTPAHCTBA-BpeMeHU. J[peBHIE TeOMETPHI U QUIIO-
codbl 0106pHITH ObI TAKOH MOAXO/: AMHAMUKY Y1aJI0Ch CBECTH
K TeOMeTpUH. DUHIITENH ycIleN YBUAETh OATBEPKAeHEe CBOMX
TEOpUI: B OHOM CJiydae OH 0O0CHOBaJ MU3BECTHOE, HO HEMO-
HATHOE paHee U3MeHeHUe opOuTH MepKypus, a B IPyroM Jas
BepHBIN POTHO3 UCKPUBJIEHN JTy4ya cBeTa BOmm3u CoHIA, KO-
TOPOE y/IaI0Ch TPOHAGITIOIATh BO BPEMsI COTHEUHOTO 3aTMEHUS
1919 roza. Ho oH He MOT 3HaTh, UTO €ro TeOpUA IIPUBEJET K OT-
KPBITUIO CaMbIX, HAaBEPHOE, TPUIY/TUBHIX OOBEKTOB BO BCEH
BcesieHHOTi: YEPHBIX ABIP, HACTOIBKO MAaCCUBHBIX®, U4TO JaKe
CBET He MOXET yOeXKaTh U3 UX I'PaBUTAI[MOHHON JIOBYIITKH.

* ViMeeTcs B BUAy — AJIs CBOero pa3Mepa. — IIpum. peo.
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OH ompezie/IeHHO He cyMeJ pasmiAZeTh elle OAHO TOTeHIu-
aJbHOeE CJIe/ICTBHE CBOei Teopun — BobInoit B3peIB. DTO Ipej-
MIOJI0KeHMe O TOM, YTO BcesleHHaA BO3HUKIJIA U3 OJHOU TOYKU
B KaKOM-TO MOMEHT B OT/JaJIeHHOM IIPOIILJIOM, OK0J10 13,8 Mu-
Jiapza JieT Ha3a/, 110 COBpeMeHHBIM OLleHKaM, B ITpoliecce, Ha-
IIOMMHAIOIeM F'MraHTCKuM B3pbiB. Ho B30pBasioch Ipy 3TOM
caMo IIPOCTPaHCTBO-BpPeEMs, a He YTO-TO ApPyroe B IIPOCTpaH-
CcTBe-BpeMeHU. [IepBbIM CBUZETENILCTBOM B IOJb3y JaHHOMN
TEOPUHU CTaJI0 OTKPHITHUE paciIvpeHUs BcereHHOU 3ABUHOM
Xab6yioM. O6paTu Bce MPoIlecchl Hazaj BO BpeMeH! — U YBU-
[IUIIIb, KaK BCe CXJIOITHETCS B TOUKY, a Tellepb 3aIlyCTH BpeMs
3aHOBO B OOBIYHOM HallpaBJeHUU, YTOOBI BHOBb OKa3aThCsA
3/lech U ceryac.

OUHIITEHH CeTOBaJ Ha TO, YTO MOT OBI IIPEACKA3aTh 3TO,
ecu 6B 10 KOHIIA BEPWI CBOUM COOCTBEHHBIM YpaBHEHUSM.
BoT noueMy MBI MOXEM YBEPEHHO 'OBOPUTH O TOM, YTO HUYETO
MOI06HOTO OH HE OXKUAAI.

B Hayke HOBBIE OTBETHI OTKPHIBAIOT HOBBIE 3araAku. OxHa
M3 KpYyIIHeMINX 3araZlok Hallero BpeMeHU — TeMHasd MaTe-
pUs, WIM CKpBITasi Macca: COBepIlleHHO HOBHIN TUII BeIleCTBa,
6e3 KOTOPOro He ITONy4YaeTcsi IPUMHUPUTD Pe3y/IbTaThl HA0JIIO-
JleHUY BpallleHus TaJlaKTUK C HAUIUMU IIpeJCTaBIeHUAMU
o rpaBuTauuu. OZHAKO BCE TMOMBITKU OTHICKATh-TAKU TEMHYIO
MaTepHulo II0Ka HU K YeMy He NpuBoAAT. bosiee Toro, momy-
YaeTcs, 4YTO B IIepBOHAYAJbHYIO TeopHio BosbIioro B3priBa
HeOoOXOIMMO BHECTH ellle /IBa JOTIOTHEHHUsI, 6€3 KOTOPHIX OC-
MBICJIUTh KOCMOC He yzAaeTcA. OJHO U3 3TUX JONOJHEHUN —
UHOIIALYS, TO eCTh 3P PEKT, TO3BOIUBINNI paHHEH BceleHHOM
BBIPACTH B HEMMOBEPHOE YMCJIO Pa3 3a IOUCTUHE KPOXOTHBIN
MPOMEXYTOK BpeMeHU. be3 nHQIAIMY He mosydaeTcs 00b-
SICHUTD, II0YEeMY BellleCTBO paclpe/ieieHO B COBpeMeHHOM
BcesneHHOM TTOYTH, HO BCe JKe He COBCEM OHOPOJHO. J[pyroe
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JIOTIOTHEHYE — TeMHas SHEPIHs, TO eCThb 3aTaI0YHas Cra, 3a-
CTaBJIAIOIIAsA BceleHHYIO pacuIupAThCA BCe OBICTpeeE.

BOJMBIIMHCTBO KOCMOJIOTOB MPU3HAIOT BOJIBIION B3PHIB,
HO TOJIKO IIPH YCJIOBUH, YTO B KOTEJ TEOPUH J00aBISIOTCS
ellle TpU UHTPEJEHTa — CKpPBITas Macca, UHQJIAIUA U TEM-
Has 5Heprusi. OfHAKO, KaK Mbl YBUAUM, KaXKAbIH U3 3TUX dei
ex machina — BOJIIIIEOHBIX CPEJCTB pa3pelleHus MPOTHBOpe-
YU — TIPUHOCHUT C COOOH 1ENTYIO Ky4y COOCTBEHHBIX TPEBOXK-
HBIX Tpo6sieM. CoBpeMeHHast KOCMOJIOTHS yKe He KaXKeTcs Ta-
KOU HaJle)KHOM, KaKOM Ipe/CTaB/IsAIach BCETO JeCATUIETHE
Has3ajl, ¥ He UCKJII0YEHO, YTO B CKOPOM BPeEMEHHM Hac XKIET pe-
BOJIIOIHS.

+

3aKOoH BCEMUPHOTr0 TATOTeHUs: Hpl0TOHA He OB TepBOi Ma-
TeMaTU4eCKOM 3aKOHOMEPHOCThI0, KOTOPYIO YAaJ0Ch pa3riis-
ZeTh B Hebecax, HO OH KaK OBl KPUCTA/UIM30BaJl BECh IMOAXO,
He roBOpA y>Ke O TOM, YTO ITI03BOJIWI IIPOJBUHYTHCA IOpaszio
Jajibliie, 4eM yZaBajioCch Ipex/Je. DTO IaBHasA TeMma «Mare-
MaTHUKHU KOCMOCa», KJII0UeBOe OTKPHITHE, Jexalllee B OCHOBE
KHUTHY. VT1 HeMHOTO TIoZipo6Hee: B IBMKEHUH U CTPYKTYPe Kak
HeOeCHBIX, TAK X 3€MHBIX TeJI, OT MeIbYaNIINX IbLIIEBBIX YACTHI]
2o BcesleHHOI B 11eJIOM CyIIEeCTBYIOT MaTeMaTHUUeCcKle 3aK0-
HoMepHocTU. [ToHnMaHVe 3TUX 3aKOHOMEepHOCTel 03BOJIAET
HaM He TOJIbKO 00BSACHATH KOCMOC, HO ¥ MCC/IeI0BaTh 1 OCBaU-
BaTh KOCMOC, UCIIOJIb30BaTh €TI0, a TaKKe 3alUIIaThCs OT Hero.

MoO:KHO CKa3aTh, UTO BeIMYalIIUM IIPOPBIBOM CTAJIO CaMoO
MOHMMAaHMHE TOr'0, YTO 3aKOHOMEPHOCTHU cyuecmagytom. I1o-
CJie 3TOTO BHI yKe 3HaeTe, YTO HYy»KHO UCKAaThb, U, XOTA yCTaHO-
BUTb TOYHbIE OTBETHI MOXKET OKa3aThCS HEIPOCTO, pellleHue
3aZlay CTAHOBUTCA ZeJI0M TeXHUKU. JIJiA 3TOTO 4acTo MpUXo-
JIUTCSA U300peTaTh COBEPIIIEHHO HOBBIE MaTEMATUYECKUE UEN
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Y KOHIIENIIUU — 51 HE YTBEPXKZAI0, YTO 3TO IMPOCTO WIU OYe-
BUZHO. DTO Z0JITast UT'Pa, OHA MPOAOKAETCS U CeroHs.

[Togxoz, KOTOPBIM BHepBble IPUMeHWI HbIOTOH, TTOIOXKII
HayvaJo CTaHAApTHOU mpolenype. Kak TosbKko HOBellee OT-
KpBITHE BBUIYIUISIETCS M3 CBOEM CKOPJIYITBI, MaTeMaTUKU Ha-
YUHAIOT Pa3MBIILIATD, HEJIb35 JIU IIPU IOMOIIIY aHAJTOTUYHBIX
Wjei pemath Apyrue 3agauu. CTpeMieHre K 00001EHIIO BCETO
U BCsA UMeeT IIybodaiiive KOPHU B MaTeMaTHYECKOU AyIIle.
Becrnone3Ho 06BUHATH B 3TOM Hukosnsa Bypbaku* u «HOBYIO
MaTeMaTUKy»: 3Ta TPaJUILIMA BOCXOAUT elne K EBkmuay u I1u-
daropy. 3 3TOro cTpeMyIeHUsI poAWIach MaTeMaTUIecKas
¢usuka. CoBpeMeHHUKN HbIOTOHA, B OCHOBHOM B KOHTHHEH-
TasbHOU EBpotie, IPUMEHWIN 3TH IPUHITUITE, KOTOPBIE JOTS-
HYJIUCh /10 KOCMOCA, K 00bSICHEHUIO TIPUPO/BI, TEILIa, 3ByKa,
CBeTa, YIIPYTOCTH, a TTO3KeE ellle dJIEKTPUIeCTBa ¥ MarHeTHU3Ma.
U craso eire 60jiee 0OYEBUAHO:

B npupode delicmgytom 3aKOHbL.
2Omo mamemamuueckue 3aKOHbL.
Mbt moxcem ux Hatimu.

Mbl MOdCEM UX UCNONBL30BAMD.

PaBYMeeTCH, BCe OBLIO He TaK IIpOCTO.

* Huxona Bypbakul — KOJJIEKTUBHBIN IICEBAOHUM IPYIIIE MaTeMaTH-
KOB IIEPEMEHHOTr'0 cocTaBa (IIperMyIecTBeHHO GpaHIly30B), 00pa3soBaHHOH
B 1935 rogy u HanucaBiIel 6OJIBIIYIO CEPUIO KHUT, B KOTOPOH aBTOPHI IIO-
IBITAINCH 3aHOBO CHOPMY/IMPOBATh MAaTEeMATHKy Ha 00IIel 1 abCcTpaKTHON
ocHOBe. JTa paboTa IprHecia GOMBIIYIO MOJIb3Y B U3y4eHUM MaTeMaTHKY,
HOTOMY 4YTO yHHUGHUIMpOBaa IpeAMeT, Bbienuaa 6a30Bble KOHIEMIINHI
Y TIpUBeJIa CTPOTHe JoKa3aTeabCTBa. IIpy 3ToM aHajsorudHas ¢unocodus,
MOJTy4YuBIIAasA Ha3BaHHUe «HOBasg MaTeMaTHKa» U IIMPOKO IpHMeHsoImasscs
B IIpeNOZilaBaHUM LIKOJIbHONH MaTeMaTHKH, He Aoburack ocoboro ycrmexa
Y OKazajach 110 MeHblllell Mepe IIPOTHBOPEUNBOM.
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[MpuUtaXeHne Ha PacCTOAHNMU

MakaBuTH, MakaBUTH, TAMHCTBEHHBIM MakaBuUTH!
3aKOHBI HAIlK COOJIIOAATE €ro BHl He 3aCTaBUTE.
[Ipe3pest OH TATOTEHUA BCEMUPHOT'O 3aKOH.
Tomac CmepHc Sauom
«YuebHuk Cmapozo Onoccyma no KomoegeoeHuo»
(Tlepesod C. A. Mapwaxa)

NMOYEMY MPEOMETbI MAOAIOT BHIN3?
HexoToprle He nagaioT. CpeAu HUX, OUeBUAHO, U1 MakaBUTHU.
A taxxe CoHile, JIyHa U IIOYTH BCe, YTO €CTh «TaM, Ha Hebe-
cax». X0OTs WHOTZA ¢ Heba MmajaloT KaMHHU, ¥ AMHO3aBPHI, K CBO-
€My HecuacTblo, YOeAWINCh B 3TOM. 3/1eCh, Ha 3eMJie, eCIU
V2K Bbl XOTUTE HEMHOT'O TIONIPUANPATHCS, JIETAIOT HACEKOMBIE,
IITULIBI Y JIETYyYHE MBIIIN, HO OHU HEe MOTYT AepKaTbCs B BO3LyXe
BEYHO. A Bce OCTa/IbHOe HEM3MEeHHO I1a/[aeT — eCJIM, KOHEYHO,
YTO-TO He yZlep>KUBaeT ero BBepxy. Ho Te ITyKH, KOTOpPHIE B He-
6ecax, HUYTO TaM He yep)KUBaeT — U BCe YKe OHM He MMaIatoT.

KakeTcs, uto TaMm, Ha Hebecax, Bce COBEpIIEHHO MHAYeE,
4eM 37lech, Ha 3eMJIe.

[ToTpe6oBasioch 03apeHue TeHUsl, YTOOBI TTOHATh, YTO 3EM-
Hble 0OBEKTHI IaZA0T Ha 3eMIIO [0/ IeICTBUEM TOH XKe caMOM
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