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O uuraresne. JTa KHUra [JIs TEX, KOMY MBIC/IM 06 YCTPOMCTBE MMUpa IPUHOCST
6oJiblile pafloCTH, YEM PACCTPOIICTBA; IJIsI TEX, KOO OHU CKOpee MHTPUTYIOT,
YeM pasapakalor.

O comepskanumn. Boobiie-To camasi MHTepecHasi 4acTb «yCTPOVICTBA MMpa» BO-
KpYT Hac — 3TO MMP JIIOAel, HO KHUTa He PO 3TO, a PO TO, B UeM S IIOHMMAI0
HeMHOro 60JIblile: IIPO YCTPOVCTBO MMpa HEOAYIIeBJIEHHOTO, HO, BIIpOYeM, Ta-
KOT'0, KOTOPBIII Clesia/l BO3MOKHBIM ITOSIBJIEHME O yIIeBjIeHHOro. M mHTepecyeT
MeH$ B 3TOM YCTPOVCTBE, I10 CYIeCTBY, OAMH-eIVMHCTBEHHBI/ MOTUB, 3aTO TaKoOi1,
KOTOPBIi! CBSI3aH CO MHOTMMM APyIUMM. BeceneHHas He npocmo Haxodumcs 8 08u-
JKeHUU, HO U 8 HEKOMopoM pode cywecmayem yepe3 0suxxeHue. B Hem coeduHeHbl
npocmpaHcmeo, epemsi u mamepusi. Omxpbvimue BcesieHHOU HaYa10Ch ¢ U3y4yeHusl
08UXKeHUSl U 80 MHO20M NpodoJixkaemcsi mak >ke: Hab/1t00ds 3a deuxkeHuem 00-
HUX yacmetl Mupd, Mbl Oesidem 8bl800blL O CYW,eCMB08AHUU U ceolicmeax Opyaux.

O s>kaHpe. XKaHp aToit KHUrM — npoeysnku. [Ipexxae Bcero Heo6peMeHNUTEIbHbIE
(xoTs1 KOe-rIe 51 Bce-Taky IepeGOpLINII), MMEIOIMe CBOE 1e/IbI0 He paccKa-
3aTh 060 BCEM, a CKOpee 3aMHTEPEeCcOBaTh UeM-TO; BCErJa MOXXHO [IBUTAThCSI
Jasblile, HO IIPY JKeJIaHUM MOXKHO U cJIeTKa 3a/iep>KaThCsl TaM, Ille UTO-TO IIpU-
BJIeKkJI0 BHMMaHMel. He Bo36paHsieTcs: 1 ellle pa3 B3IJISHYTb Ha TO, UTO MblI YIKe
BUZe/IM, HO C HECKOJIbKO APYyToil CTOPOHBI. B KHUre HeT HU IIpeTeH3UM, HU II0-
MIBITKY M3JIaTaThb MCTOPMIO COOBITUM, MU JIIofel, UK Jaske uaei: HecucTeMa-
TUUECKMEe UCTOPUUECKMEe SKCKYPChI — 3TO IIPOCTO 37IEMEHTHI IIPOTY/IKY, a [JIs
Tex, KOro MHe y[asIoCh 3aMHTepecoBaThb, — NpUIJIallleHlie K CAMOCTOSITe/IbHOMY
yITy6JIEHNIO B TOAPOGHOCTH. B psize ciryuaeB mogpo6HOCTM (M1 OTCTYIUIEHMS,
C KOTOPBIMM He yIaJIoCh COBJIaZaTh) IIPUBEAEHDI B 106aBJIEHMSIX K IIPOTY/IKaM.
A B MIOMCKaX UUTaTe/IbCKOTO BHMMAaHMUS 51 BpeMsl OT BpeMeHM BbIHOIIY Ha I10JIsI
TO, YTO XOTeJIOCh 6bI 0CO6EHHO OTMETUTD. [a, 1 13-3a pora MOMX 3aHSITUI 3TO
MIPOT'yJIKM B IIEPBYIO OUepeb I10 TeOPETUUECKOMY 3HAHUIO; ITPAKTMUKA U KCIIe-
PMMEHT cOoCTaBU/IM Gbl OTAEIBPHYIO KHUTY. JIMTepaTypHbIMM KOMMEHTAPUSIMMU
B KOHIle KasK[IOM IIPOTYJIKM sI NTOJIb3YIOCh He TOJIKO IO UX MPSIMOMY HasHade-
HUIO, HO B psifie CTy4YaeB U JIJISI TOTO, UTOObI CO3HATLCS B IIEPEYIIPOILEHNSIX, He-
MCII0JIb30BaHMM CTAHAAPTHBIX TEPMMHOB U IPYTUX Cepbe3HbIX IIPerpeleHmsIx.

Yro no HeKOTOpOIZ CTeIleHM ollpaBabIBaeT MOIO JII06OBB K nIpyMeYaHusIM.
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O mucuunamuse. V3-3a MHOTOUYMC/IEHHBIX U Pa3HOYPOBHEBBIX CBSI3eN uaen
IOBYDKEHMSI C IPYTMMM TeMaMy MHe CJIefloBaJjIo IepsKaTb ce0sl B pyKax U He OT-
BJIeKaTbCsl Ha lapaJsljle/ibHble CIo>KeThl. Ilo/IHOro ycrnexa B TaKOM caMOOrpaHy-
ueHMM g He goctur. Iloxkasiyii, TOJIbKO IIpeayc/IoBye II0JIy4YnJIoCh II0-HACTOs-

meMy KOPOTKMM.



BnarogapHoctun

BNATOAAPHOCTH

ITo npuxomu cydb6bl — pasHocHuubl 0apos —
8 NpekpacHblli deHb MHe OMKpPO8eHbsl OblLIuU.
S Hanucan pomaH «IIpozynku ppaepos»,

u ¢ppaepa meHs 671a200apuu.

B. OxynxaBa

$1 6naromapeH BpeMeHM 3a TO, UTO OHO HAIJIOCh. A OIVISIABIBASICh Ha 3TO BpeMs,
s1 MOT'y TOJIBKO YAMBIISITbCSI, KAK HEMHOI'O CZleJlall SI-U-TOJIBKO-5I, YTOOBI 3Ta
KHUTa NosiBujach. IlepBblil BapMaHT Havya IbHbIX IJIaB, IpeABKyllas XUBO OT-
KJIVK, S TIOIIPOCKJI IIpounTath ViBaHa CeMeHOBA; OH GbLJI HACTOJIBKO JIe/IMKAaTEeH,
4TO He TOJIbKO HMYEero He OTBETWJI, HO ¥ HU pasy BIIOC/JIeACTBMUM He JaJl 3aIro-
IO3pUTH cebsl B 3HAHUM, YTO 51 XOTb UTO-HMOYAb Hamycasa. Coo6pasyB, YTO TaK
1caTh HeJlb3$l, 51 B3SJICSI KOe-UTo IlepefesiblBaTb — He COBCeM HallpacHO, ecjiu
CyOUTD 110 €ro JXe OTKJ/IMKaM Ha (MHaJ/IbHbIN BapMaHT NocjaeAHnX rn1aB. Heone-
HMMBIMMU [IJIS1 MEHS OKa3a/IMCh TPEHUPOBKM 10 IeXaoTU3aliy MbIIJIEHMS, B KO-
TOPBIX HapsiAy C ApyruMu yyactsoBamm Bukropus ['muHaHoBa, JIMutpnuit MamMoH-
ToB, Bacunuit IlanmomkuH, AHactacusa PeietHsak, Banmepuit Poiisen u Mapusa
VYcaueBa; Haly COBMECTHbIE YIIPasKHEHMS pa3BMBaJIM CIIOCOGHOCTh CMOTPETh Ha
Bell[}, KOTOPbIE I HAMEPEBaCh PacCKasbIBaTh, CO CTOPOHBI HE paccKasumka (T.e.
MeHSI CaMOTro0), a CiTyIIaTesIsl. BUgHyI0 posib B Ka4eCTBe 3TOTO ITOC/IeIHEro Urpasl
OMmutpuii JIMKuH: OH 3aZiaBajl BOIIPOCHI, a [IOTOM OTKa3bIBaJICSI BOCIIPMHUMATD
Mou 6e3Ha/IeXXHO pa3BepHYTHIE, ab ovo, O6BbSICHEHNS, YeM IIOHadaly Oyau
HeroJloBaHMe B Hellpax MOero «si». 3aMHTepeCOBaHHOV KPUTMKOI poXKaarole-
rocsl TeKCTa — KPUTUKOM, MOCJIy>KUBIIEN [JIS MeHsI UICTOYHUKOM 3 paBOMBIC-
JIS1, SHEPTUM, PELUIMMOCTY U BIOXHOBEeHUsI, — s 06513aH Kcenun AHydpueBoit,
Bukropun I'munanoBoii, Bacunuto [Tanomkuny u Mapun IlomnioBoit; ux same-
4YaHUS U [IpeljodkeHMsl 0dXXe MOIJIM CTaTb MPUYMHONM 3aMeTHBIX Y/Iy4llleHUIt.
Anekceit KOHIpaToOB He TOJIBKO MIPOYMTAJI IIPEABAPUTEIbHBIN BapMaHT (OKOJIO0
IeBSITY JECSTBIX — YTO, IIO-BUAMMOMY, OGJIN3KO K aGCOIOTHOMY IIpeesTy), Bbl-
KasbIBas [IpY 3TOM yIAYHYI0 KOMOMHALIVIO CHYUCXOOUTEIBHOCTY U CKEIITULIN3MA,
HO M Hammcas 61103 «UepHast AbIpa»; BO3SMOXKHO, BbI YIKe IZIe-TO CJIBIIIAIN €T
ucnionHenye. Cepreit Kongparos un Imutpuit Batok — darTmuecku Mou coas-
TOPBI B ABYX IVIaBaX/mporyakax (KakAplil B cBoeit). Kpome Gosiee miau MeHee
PEery/sSIpHBIX IPUYMH, COOBITMS, BK/IIOYAsl M HAIMCaHMe KHUTY, MOTYT MIMETb
elle ¥ TPUITEPDI, KOTOpPble KOCBEHHO CIIOCOGCTBYIOT UX peansaliuy; cpeam Tex,
KTO pemmTesIbHO He CTaBUJI ceGe TaKoil e, HO TeM He MeHee CIIPOBOLVIPO-
BaJI MeHs Ha JOIOIHUTE/IbHbIE YCUINS (IIOMOT, IIOIIPOCTY TOBOPSI, IIPEOI0JIETh
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sieHb), — ViBap MaxkcyrtoB, Makcum Kapros, Cepreit Cepernt, Enena Ilerpos-
ckasi, Anekceit IlInioB. P c/I0KHBIX 17151 MEeHSI BOIIPOCOB s o6cyskaas ¢ Ap-
kagueM llentanaeiM 1 BrnagyumupoMm JIOCSIKOBBIM; KHUTA, BEPOSITHO, Oblyia GBI
JIydille, ec/Iiy Obl sI CMOT MCIIOJIb30BaTh BCe, O YeM OHM roBopwn. §1 6narona-
PeH 3a pa3bsicHeHUsT Ajlekceto TOITIOpeHCKOMY M 3a IIPU3bIBBI K CTU/IMCTUUECKON
nvicuunavHe BaneHTuHy KopunHeBckoMy. VIHTen/IeKTyasibHble IIPOBOKAIIMIN CO
cTopoHbI Muxania ApKaabeBa IIOMOIJIM MHe sICHee OIIpele/IUTb CBOe IO3ULIMO-
HMPOBaHMe B IIPOCTPaHCTBe uaeli. HeMasio BeIrofbl IpMHEC/IM MHe ceMeliHble
CBSI3M: Pa3HOro poja BOIIPOCHL ¥ KPUTHUKY s Moaydasi oT Kcennnu CeMuxaToBoi
u ee 6abymky (Moeit Mmambl) Vipmubl KpacuBckoii. VI MHe omnpeziesIeHHO TIOBE3J10
¢ TeM, 4TO MpeAdMHaJIbHbIN BapMaHT COIJIacUMINCh ITpounTtaTh Bragumup Cyp-
OVH ¥ yactuyHo [IMutpuit KasakoB (KOTOpble BOOGIIE-TO SIBJISIIOTCSI [JIsl MEHSI
IIPMMEPOM TOrO, KaK CUCTeMaTUUeCKM U C BHMMaHMEM K ayIUTOPUM pPacCKasbl-
BaTh 006 yCTpoiicTBe Mupa). IIoMMMO KOHKPETHBIX UcHpaBieHnii, CypamnH BHeC
HECKOJIbKO IIPeIJIOKEeHNI, KOTOpble s1 6e33aCTeHUYMBO MCIIO/Ib30Basl, He Bcerna
aTo oroBapuBas. 51 6narogapeH moemy msparemo IlasBiy IlomkocoBy 3a mpu-
IJIallleHue, cofepikaBllee B ce6e He TOJIbKO MOTMBMPOBAHHBIN OTKa3 M37aBaTh
KHUT'y HacIleX, HO ¥ IIpeljIo’KeH) e BMECTO 3TOTO ITOATOTOBUTD M3aHye C KOMaH-
JIOM «JIyUIIMX JIIOJeli», TI0 er0 BhIpaykeHn0. JTO IpejoyKeHye MMeJIo OoCIes -
CTBMSI, BKJIIOYAsl IIOJIOKUTEIbHbIE: MHOTMMM $parMeHTaMy, Ilie MO CJIOT IIO-
rasaeT B MHTEPBAJI OT IIPMEMJIEMOTO U BBILIE, s1 00513aH PeIaKTOPy 3TOV KHUTU
[Terpy ®aBopoBy. OH, nIpaBAa, U He AyMaJl OTPaHUYMBATbLCS CJIOTOM U CTUJIEM,
a TIPUHSIJICSI METOAMYECKM M3BOAUTbH MeHs IOKeJaHMsIMM, IIJIaBHO Ilepexo/isi-
MMM B TpeGOBaHMsI, BHECTU CMBIC/I TYIa, IIe ero Ha/Muyue BhI3bIBAJIO Yy HEro
COMHeHMSI (COBeplIeHHO 060CHOBaHHbIE, KaK s pa3 3a pasoM y6esxxaascs). Iox
ero HeoCJIabHBIM JaBJIEeHMEM IIPUILIOCH CIejlaTh TO, UTO OOBIYHO ObIBAeT IIpU
IIOATOTOBKE BTOPOTro M3JaHMs, eC/IM KHUra yAOCTanBaeTC sl TAKOTO OT/INYMSL: MC-
IIpaBUTh IJIYIIOCTY U pa30o6paThCsl C HeMaJsIbIM YMC/IOM HeOJHO3HAUHbBIX U ITyTa-
HBIX POPMYIMPOBOK, BpeMeHaMM IT'PaHNUMBIINX € omm6KamMy. OOHUM CJI0BOM,
s1 6eccoBecTHO ces1 Ha 1eto PaBopoBy, cAeaBLUIeMY [JIs1 CO30aHMUsI HOBOM Bep-
CMM HUYYTb He MeHbllle MeHsI, M B pe3y/ibTaTe UuTaTeslio yiKe ceifyac pakTuye-
CKM IIpeijlaraeTcsl BTOPOe, «JI0MOJIHEHHOe, MCIIpaBJIeHHOE U CYIeCTBEHHO Ilepe-
paboraHHOe» usnanue. (I[lepBoe, 6;1aro 6b1JI0 B AI0KMHE 3K3EMILISIPOB, GBICTPO
pasomtocs.) ITocenyolee HayuYHOe pPefaKTUPOBaHMe, 33 KOTOPOe HEOXKMIaHHO
cornacuscs B3sTbest Cepreii HeyaeB, uMesio 671aroTBOpHBIE Pe3y/IbTaThl B BUE
OCBeXKalollleyl KpUTUKM U COITYTCTBYIOILIEN e pacCTaHOBKM CMbICJIOBBIX TOUYEK
Haj, «i», BK/IIOYas Takye, O CylleCTBOBaHMM KOTOPBIX 51 paHee U He II0[I03peBaJl;
B pe3yJbTare s OTKPBLI ISl ce6s HOBBIE CBSI3Y MEXYy BeIlaMy, a B TEKCTe I10-
SIBUJIOCh HECKOJIbKO YTOUYHSIIONIVX U IOMOJJIHSIIOMMX MosicHeHun. [ToMnMo Bcex

BCE, UTO ABUXETCSH



BNATOAAPHOCTH

3TUX «HETIOCPeCTBEHHBIX» PaKTOPOB, HEOCIIOPUMO BIMSIHME, KOTOPOE Ha MEHS
oKasaJ/u IOJITOpa OecsTKa JIeT pa3BUTHUS OTHOUIEHMII C KHMTaMM TOTO COPTa,
K KOTOPOMY $ HaJleloCh IIPUCOEINHUTD U 3Ty: 6iaaromaps I.B. 3umuny (1933-
2021) s uMesn 06SI3aHHOCTh Y IPUBUJIETUIO KasKIbIi Ol YUTATh [ABE MIOKUHBI
KHUT O HayKe [IJISI LIIMPOKOTO UYMUTATEJIsI, & 3aTeM — YIOOBOJIbCTBME OOCYXKIATh
X B KOMIIaHMM 3aMHTEPEeCOBAHHBIX JIIOZlel, KOTOPbIM 3MMMUH IOBEPUJI Ty Ke
3a/lauyy M K KOTOPBIM CO CTPACTbIO IIPUCOEAMHSIICS (HAapsiAy CO MHOTUM ApY-
TMM, YTO OH JeJiaJ OJIs NoAdepsKaHMs YMTalollel, MHTepecylollelics, AyMalo-
el cpenpl). A MpouYMTAHHBIE IPY 3TOM KHUTM OCTABUJIM MHE JIMIIL HEGOJIb-
YO HE3aHSITYIO 06JIaCTb B TMIIEPIIPOCTPAHCTBE CMBIC/IOB, M3-3a Yero s HAUMCTO
mn36e>kas MyuMTeIbHBIX Pas3gyMuil, IIpo UTO Ke Mucath.

W ipu Bcet 671ar0CKJIOHHOCTY CYAbObI, KOTOPYIO OHA, BO3MOYKHO, IIPOSIBJIsL/Ia
IO ceil MOMEHT K 3TOMY 3aMBbIC/Ty, OHA He CMoIyia Gbl IOMOUYb MHe Ge3 II0CTO-
SIHHOM BJJOXHOBEHHOJ ¥ BIIOXHOBJISIOIIEN ITOALEep>KKM Moeil KeHbl HaTtamm.
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YACTb 1
KOCMMUYECKHUE NPOTYJIKHU






Mporynka 1

Asu>xeHne no npasmunam

MapuwpyT: Om kauecmsea k kosiuuecmsy. — Omkpoimue ConHe4uHOU cucmembl. —
OmHocumenbHOCMb U UHepuusl. — 3aKOHbI 08UKeHUsl. — Bceobuiee npumsikeHue. —
YpaeHeHus osuxxkeHusi. — Bonvwe wem Kennep. — [IguxkeHue Kak op2aHu3au,usi.

InasHbIM repoit: Mo2zaHH Kensep

Ot KayecTBa K KONMyecTsy. [naHeTsl — T. €. 6y>Xx0aioujue Cpeay 3Be3J1, — COIIPOBOXKIAJIN UeJIo-
Be4YeCTBO CO BpeMeHU II€PBbIX CKOJIbKO—HI/I6y,E[b pPa3oyMumMBbBIX B3I/ISO0B B HOY-
HOe He6o0. Bup aToro Heb6a ¢ Tex IIOP HECKOJILKO M3MEHMJICSI, XOTSI ¥ He CUJIbHO,
HO Hallla OCTPOTa B3IVIsia U CIIOCOGHOCTD JlesiaTh BbIBOJbI U3 Ha6II0IeHnit pa3-
BUIMCH paHTACTMUYECKM — XOTS CKasaTb Tak, MOXKaJlyil, SIBJseTcs Jaxke ymase-
HueM. [Ipolecc Hauas caMOYCKOPSITbCSI, KOTZla OT HaG/IIofeHNsI 3a JIBVDKeHVeM
IIJIaHeT U Belllell MbIC/Ib O6paTi/ach K IpUUMHAM IBMOXKEHMs]; OT KOHCTaTalun
Hab1I0/laeMOro — K Ipe/iCKasaHMsIM TOTO, KaKoe JBMKeHMe JIO/DKHO Hab6jIo-
nmartbes. Ceifyac Ha OCHOBE BCEro JOCTUTHYTOIO Hallell Hay4HO-TeXHUYECKOM
UMBUIM3alMeli Mbl B OTPOMHOJ Mepe pasiesisieM YBEPEeHHOCTb, YTO UCKaTh GyH-
JaMeHTa/IbHble IPUUMHBL ¥ POPMY/IMPOBATh 3aKOHBI IIPUPOABI — IIPeaIpusi-
TUe He MPOCTO OCMBIC/IEHHOE, HO M UPEe3BbIYaifHO IT0JIe3HOe U uTO Bcenennas
To3HaBaeMa, 10 KpaiiHeil Mepe 0 HeKOTopol creneHn. Ho jierko paccyxmaTb
3aJHMM UYMCJ/IOM, CTOA Ha IIJlieuax T'MraHTOB. I"peKM 6bL/IV JIMIIEHbI I0J06HOM
NIpMBUJIETUH, U Y HUX, [I0-BUAMMOMY, He GbLJIO SICHOTO IIpe/iCTaB/IeHMsl O TaKUX
3aKOHax: OHM He cHOPMY/IMPOBA/IM YETKOTO 3aKOHA IBM>KEHMS, HalIpUMeD, J1J1sI
BBINYLIEHHOM U3 JTyKa CTpesibl. Tesla nagaioT, IIOTOMY UTO MX MeCTO — Ha 3eMJle,
U K 3TOM «llesin» Bce OHM M cTpeMsitcsi. HabmomeHns: Han roBeieHeM Belllei
HOABITOXXUBAJIMCh PaCCy>XXOeHUSIMU ApPUCTOTeIsI, KOTOPBII pasjindal «ecTe-
CTBEHHO€ ABUXKeHMNEe», T. €. [IBU)KeHNe K eCTeCTBEHHOMY COCTOSIHUIO, M «HaCuJIb-
CTBeHHOe ABMKeHMe», T.e. IIPOMCXOoAsiiee IPOTUB ecTecTBa (a [JIs1 0GbsICHe-
HUS CJIOKHBIX CJIy4YaeB, TaKMX KaK CTpeJia, KOTOopasi BCe 3Ke JIETUT HEKOTOopoe
BpeMs BBepPX, XOTsI eCTeCTBeHHOe MeCTO ee Ha 3eMJle, TOTpeboBaoch U «CMe-
IIaHHOE IBVKEHME»).

C Hammm COBpPEMEHHDbIM YMEHNEM I10JIb30BaTbhbCd 3aKOHaMU ITPUPOABI U ITPe/ -
CTaBJIEHMEM, UYTO OHU ﬂeﬁCTBYIOT «4gepes IIpUYnHbI», JOBOJIPHO TPYAHO IIPMHATD
aHTMYHYIO TOUKY 3peHMs, MCKaBIIYI0 3aKOHOMEPHOCTM B MaTeMaTU4eCKOM MUDE,
HO He IIpeArioiaraBIIyio Mx HeOTBpaTMMOro 1 O4HO3Ha4YHOT'O [eICTBUS B Mupe
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¢usnueckom. CornacHo APHUCTOTEJIIO, IBYDKEHNE BOOOIIe HEBO3MOYKHO OIMCHI-
BaTb MaTeMaTM4eCKM M M3yUeHMe NPUPOAbl — «pu3MKa» — MOXKET CTPOUTHCS
TOJIBKO KaueCTBEHHO; caMa Mes IIPUIINChIBATh KaueCTBaM KaKy0-TO YMC/IEHHYIO
Mepy nosiBujach ToJbKO B CpenHyue Beka. Ho 4TO ke M IIOTOM [JOBOJIBHO [OJITO
MeIlajio pasmisgleTh, YTO CTpesia JIETUT II0 MaTeMaTUYeCKM CTPOroil TpaeKTo-
pun, HasbIBaeMoit mapa6os10it? Cpeny Mpoyero — TOT NPOCTOi1 GaKT, UTo CTpesia
He j1eTUT 10 napa6osie. COIpOTMBIIEHNe BO3AyXa «IIOPTUT» Iapabosy ¥ Ipe-
BpalllaeT ee BO YTO-TO CJIOKHOe — IoUTM GyKBaJIbHO «CMellaHHOe». B peanbHO
Ha6JII0jaeMbIX HaMU IIpolleccax MHoryue ¢pakTopbl nymatomest. YTob6sl chopmy-
JIMPOBaTh MPUHIIUIIBI, KOTOPBIMM YIIPABJISIETCSI IIPOMUCXOASIIEe, YacTo (ga mouTn
Bcerna) TpebyeTcs OTAENUTb OLHO OT APYIOro (M OT TPETHETO, M OT YETBEPTOTO —
BJIMSIHUII PasHOTO pofa, KaK IIpaBUIo, MHOTO). B 11eJIoM psizie C/I0KHBIX sIBJIe-
HMI MBI CyMeJIM pa30o0paThbCs, BBIIEINB B HUX HECKOJIBKO GpaKTOPOB, KasKIbIi
13 KOTOPBIX [eMCTBYeT OTHOCUTEILHO IIPOCTO, U TMOHSIB, KaK 3TM pasHble pak-
TOPBI BIMSIIOT APYT Ha Apyra. KitodyeBast umes, Takum o6pasoM, COCTOUT B TOM,
YTO HEKOTOPBIN IVIaBHBIN 3QPeKT MOXKET 0 HEKOTOPON CTeleHM «IIOPTUTHCSI»
BCSTYECKMMU JOTIOIHUTEIbHBIMY BinMstHMSIMHU. Ho, uTo6bI YBUIETD I7IaBHbIN 3¢-
deKT BO BCell ero MOJHOTe U CTPOrOCTH, MHOIAA TpebyeTcs: IpoaesaTb paboTy
10 peaJIbHOMY MJIM BOOOpa’kaeMOMY YCTPaHEHMIO 3TUX BIMSHMI. Vigeanb-
Hble IIPOSIBJIEHMST 3aKOHOB IIPMPOAbLl MOTYT IIOSTOMY OKa3aTbCsl abCcTpakimeit,
HO TaKue abCTpaKUMM IOKa3aIM CBOIO ITOJIE3HOCTb B IPAKTUYECKOM IIJIaHe.
Ia, Teno, samyieHHoOe MO/, YIJIOM K TOPU30HTY, He JIETUT II0 MareMaTu4eCcKu
cTporoii apa6oJie; HO 106011 apTuiepuiickuii opuiiep anoxy HaroneoHoB-
CKMX BOWH CKa3asl 6bl, UTO I0JIb3bl OT «HepeaIn3yeMoli» 1apa6oJsibl Bce PaBHO
MHOIO: OHa MaTeMaTu4eCcKy TOUHa U IIPOCTa, U, XOTSI OHa JaeT JIMIIb HEKOTO-
poe IIpu6IMsKeHNe K peasbHOCTH, [JIs1 ydeTa COIPOTUBIIEHMSI BO3yXa B pas-
HBIX OOGCTOSITE/ICTBAX U APYIUX 3QPEKTOB MMEIOTCSI TabINIILI IIOIIPABOK IIpU
npurienyBauuy. Takoii IMOAXOM K OMMCAHMIO PeasIbHOCTH (3aMEeTHO OTJIMYHBIN
OT apMCTOTEIEBCKOr0) KOJIOCCAJIbHO pacliMpuil Hallle ITIOHMMaHue BceneHHOI!.

* KK KK

OTtkpbiTe ConHEYHOM CUCTeMbl. BrieuaTisiomumii mar K KIIOYeBOil uaee, 4To 3aKOHbI MUPO-
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YCTPOMCTBA MOXXHO M3BJIeYb M3 HaGII0AeHMI1, ObLI CIe/IaH IIPY PaCCMOTPEHUN
«MIeasIbHOrO», KaK BCe ellle Ka3asloch TOrAa, Mupa HeGeCHBIX TeJl U IIoTpeGoBasl

HukTo, KOHEUHO, HE OTMEHSI/I CJIOKHbIE SIBJIEHMS, B KOTOPBIX 3a/1e/iCTBOBAHO HECKOJIBKO KJTIOUEBbIX
MeXaHM3MOB Cpa3y, 13-3a 4ero He II0JTydaeTcsi IOCTPOUTh KapTUHY IIPOMCXOZSIIEro, HauaB C KaKo-
rO-TO OJTHOTO U3 HMX. B IMOJ0GHBIX CIyuasx HaM Bce-TaKy IIPUXOIMUTCSI OIIePUMPOBaTh COBPeMEHHbIMMU
BapMaHTaMM PACCYXXIEHMI O «CMeIIaHHOM» ITOBefleHnn. — 30ech u 0aslee npuMeyaHusl agmopd, ecau
He YKa3aHO UHOe.

KOCMWYECKUE NMPOTYNKU



Puc. 1.1. Snnunnc
MHTepecHee
OoKpy»HocTU. OH
onpepfeneH Tem, 4To
CYMMQ PACCTOAHUM
OT KOXKIOM ero
TOYKM [O ABYX
DUKCUPOBAHHbIX
Touyek (pokycos)
MOCTOSIHHA.
Mostomy
HOpPWCOBATL
MMC NpoLye
BCEro, 3aKpenuns

B 3TUX TOUYKAX
KOHLbI HUTKM

N [epXKa KApAHAaLL
TAK, YTOOGbI

HWTKO BCeraa

6blN1a HATSAHYTA.
MokasaHo
paccTosiHue

2a mexay

[BYMSI COMBIMU
YAONEHHBIMU

[pyr ot gpyra
TOYKAMM 3NIMMCA.
Ero nonosuHa,

a, HasblBaETCsH
60nbLWOoN NoNyockio

2a

TOYHBIX HaGJII0AeHNi! IIJIaHeT Ha Hebe. VIX BBIOIHNUII B ITocienHel Tpety X VI B.
Tuxo Bpare, mpoucxoamBIIMiL, Kak GbI Tellepb CKa3a/M, «M3 OJIMTapPXOB», UTO
(HMCKOIBKO He yMaslsisl ero MPUBEPSKEHHOCTY TOYHBIM M CHCTeMaTUYeCcKMM Ha-
GJIIOIEHNSIM) CITOCOGCTBOBAJIO HAJIMUMIO ¥ HETO JIYUIINX U3 MMEBIINXCSI TOTa —
1o 1306peTeHus Testeckoria!l — npu6opoB. K cocTaBnieHHBIM MM Tab/IUIIAM C TaH-
HBIMM Ha6JII0[leHN} B KOHIIe KOHIIOB ITOJIy4MJI OCTYII CUJIBHO JXeJIaBIINii 3TOro
MorauHx Kersiep — desioBek olpezieJIeHHO He apUCTOKPaTUYECKOTO IIPOMCXOKIe-
HMsI, YIIOPCTBO U reHMaIbHOCTb KOTOPOTO B MTOTe NIpeBpaTu/IM KOJIOHKM 4yces
B MaTeMaTuueckyue KpyBble. OpO6UTHI IIJIaHET, KaK CMOT YCMOTpPeTb U3 TabJni]
Kennep, npencrasisiy co60it asymIckl, mpudeM CoJIHIIe pacriosiarajaoch BO-
BCe He B IIeHTpe, a HEeCKOJIbKO B CTOPOHE, B OHOM M3 ABYX ¢pokycos (puc. 1.1);
KapTVHa He OYeHb CMMMeTpUYHasl, [IOTOMY UYTO BO BTOPOM ¢OKyce HMUEero HerT.

KocMuyeckuit teneckorl, sanyileHHbi B 2009 r. 1 BOOpPY>KeHHBIN CaMbIMU
COBpPEeMEeHHBIMM TEXHOJIOTMSIMM [IJISI TIOMCKA IIJIaHeT y APYTUX 3Be3l (MHaue
rOBOpPSI, 9K30IUJIaHeT), nonyuns umsa «Kemnsep». ITpu atom B Mupe MoraHHa
Kemnsepa 3Be3ap1 6pIM OTHSIMM Ha CaMO JajIbHeN U3 TBepAbIX chep — Kakue
YK TaM IJIaHeTbl! — 1 Jake B TOM, UTO KacaeTcsi CO/THEUHO CHUCTeMbl, OH
M He N003peBasl O cyllecTBOBaHMM YpaHa u HentyHa. U yk TeM 6oJiee TaM
He OBbLJIO MeCTa PYKOTBOPHBIM M3Ie/INSIM, OTIPAaBJIEHHBIM ITyTelIeCTBOBAThb
TeMU JKe IIyTSIMM, YTO IlJIaHeThl. [logxofsiiiee M 9TO HasBaHMe JISI KOCMU-
4ecKOTo TeJjiecKoIa?

3agnaua, koTopylo pemas Kensiep B nepsble rogsl XVII B., — HaitT popmy
(# oTHOCHUTENIBPHBIE Pa3Mepbl) OPOUTHI KasKI0M U3 IJIAHET — OCJIOKHSIIACh TEM,
4TO HabGJIIOEHNS 3a OBVOKYIIVMMUCS IIJITaHeTaMy BeIMCh ¢ 3eMJ/IM, KOoTopasi cama
TOXXe IBUTaJiach KaKMM-TO 00pa3oM (Kak ofHAa M3 IIaHeT, JOJ/DKeH ObLI pac-
cyxgaTtb Kemsiep; HO kak umMeHHO? 3apaHee HeM3BeCTHOe [OBIMDKeHUe 3eMJIn
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Puc. 1.2. [Iea
dparmeHTa nyTy,
no KoTopoMy
Mapc gBurkeTcst
Ha Hebe

18

3meenocel

Croprion |

3

Tpe6oBaIOCh HEKOTOPHIM 0OPa30M «BbIUECTb» U3 PE3Y/IbTaTOB HaG/IIOLEHMIA).
B arom cMmbiciie Tabymirel Tuxo Bpare HOCU/IM HECKOJIBKO «BHYTPEHHMIT» XapaK-
Tep, KaK ec/iu 6b APMUCTOTEJTI0 6bUINM JOCTYIIHBI TOJIBKO BUEO JIETSIIIEN CTpesIbl,
CHSITBIE C IPYTUX CcTpesl. UV naske Xys>ke TOro: HabJII0JaeMble «II0JIOKEHUST» TIjIa-
HeT — 3TO He MX IIOJIOKEHMSI B IIPOCTPAHCTBE, IIYCTh ¥ OTHOCUTEIBHO 3eMJIN,
a TOJIbKO HanpasesieHust Ha 3TU UX I0JIOKeHMsI B IPOCTpaHCTBe. VM Ha He6Ge OHU
BeIyT ce6sl He CaMbIM Pery/IsipHbIM 06pa3oM, BpeMsI OT BpeMeHM MeHsIs HallpaB-
JIeHMe CBOETo IepeMeleHus Ha ¢oHe 3Be3n (puc. 1.2). OTBer ke, maHHbIN Ker-
JIepoM Ha BOIIpocC O ABVDKeHUM BOKpyT CosIHIIa Bcex IJIaHeT, BKJIoYasi U 3eMIIIo,
HOCUT COBEpIIEHHO «BHEIIHUI» XapaKTep: Mbl Bces 3a Keriepom pucyem ai-
JIMIICBI TaK, Kak 6yATo BuauM CosHeUHyIO CHUCTeMY cO cTOpoHbI. ITo ceit AeHb
HM OfVH HabJIofaTe b, HYM OAMH 6eCIIM/IOTHBIN KOCMUYeCKIi Kopabyib He CMO-
Tpesn Ha COJIHEUHYIO CUCTEMY M3BHE, YTOGBI B T€UEHME JOCTATOYHO [OJITOTO
BpeMeHM — CKaykeM, Iapbl eCSITKOB JIeT — KAK HA KapmuHKe YAOCTOBEPUTHCS,
YTO IIJIaHEThl BbIUEPUMBAIOT SJUIMIICHL. VM TeM He MeHee B 3TOM HET HM MaJleii-
IIMX COMHEHUIA. 51 ¢ TPyZIOM MOr'y BOOGPasUThb, KaK TaKOil B3JIeT MBIC/IM — IIepe-
XO[l, OT «BHYTPeHHe» MepCleKTMUBbI K «BHeIIHel», Ka3asloch 6bI HEMbICIMMOM
B BeK, Korna u 3eMJIsI-TO He Bcs 6blyla MccilefloBaHa, — BOOOIIe MOT IIPOMU30ITH
B TOJIOBE OT/IEJIBHO B3SITOTO 4esioBeka B 1600-1609 rr.2 CioBaMy DifHIITEHA:

OH XU B JIIOXY, Korjga He 6bLIO ele YBEpeHHOCTH B CyIlIeCTBOBaHMN HEKOTopOI‘/‘I

o611elt 3aKOHOMEPHOCTH [1JIsI BCeX sIBIeHUI nmpupoabl. Kakoit r1y6okoit 6b11a

KennepoBa «HoBast actpoHomusi» (Astronomia Nova) Beiita B 1609 r. BnipoueM, Bce Tpu 3aKoHa,
0 KOTOPBIX pedb YyTh HIKE, 06pesM CBOIO OKOHYATE/IbHYIO GopMy Gmmke K 1621 r.

KOCMWYECKUE NMPOTYNKU



Y HEro Bépa B TaKyl0 3aKOHOMEPHOCTb, €CJIN, pa60Taﬂ B OIMHOYECTBE, HUKEM
He HO,EL,Hep)KI/IBaeMbe/I ¥ MaJio IIOHSTHIN, OH Ha IIPOTSI>KEHUN MHOTUX NEeCATKOB
JIeT uepriaji B HeW CUJIBI J1J1s1 TPYAHOT'O ¥ KPOIIOT/IMBOT'O SMIIMPUYECKOI'O M1CCiIe-
JO0BaHMSA OBUMXXEHMUS ITJIaHET M MaTeéMaTUYEeCKMX 3aKOHOB 3TOro Z[BI/I)KEHI/IH!3

Bonpire Toro, Keniep >xuj1 B 310Xy, KOrga eMy B Te4eHMe HECKOJIbKUX JIET IIPU-
XOIMJIOCh BCepbe3 3aHMMATLCSI 3allIMTON CBOeil MaTepu OT OGBMHEHMUII B KOJI-
[IOBCTBe; KeHIIVHe pea/IbHO I'PO3MJI KOCTep.

Kennep chopmynmupoBan Tpu BbicKasbiBaHMsI. OHM M3BECTHBI KaK TpU 3a-
koHa Kermtepa.

1. TIpo 3/MIICBI KaK TaKoBble. Op6uUThI — 371mIIckl; CosHIle — B OHOM 13 $o-
KyCcOB. JTO GbLJI I'PaHAMO3HBIN yCIIeX, IIpeBpalleHne HabIIogeHNIT — CBIPBIX
IaHHBIX O ABMKEHMM IJIaHET II0 HeGy — B MaTeMaTH4ecKoe BbICKa3bIBaHMe
¥ OTHOBPEMEHHO C 3TUM KOJIOCCA/IBHBIN ITPOPBIB B COOTHECEHNUM HAIINX IIPel-
CTaBJIEHMI1 06 MIlea/IbHOM C PeasIbHOCTBIO. Benb BIIOJTHE €CTECTBEHHO GBLIO
IyMaTh, YTO «IIPMPOJA IIPEAIIOYNTAET COBEPIIEHCTBO» B BuAe chep U Kpy-
roBbIX op6uT, ¢ COJIHIIEM B LIEHTpe, HO, BO-TIePBbIX, Kerlep MOHSI, UTO 3TO
He Tak, a BO-BTOPBIX, CyMeJI II0Ka3aTh, KakK JXe Bce IIPOMCXOAUT Ha CaMOM
nese, IpyUYeM 3TO BTOPOe — C MaTeMaTMUYeCKO) TOYHOCTBIO (OKPYIKHOCTD —
YaCTHBIN CIyuall 3/UIMIICA; B 3TOM CMBIC/IE OPOUTHI MOITIM GBI OBITH U KPY-
TOBBIMM, IIPOCTO OHM TaKMMM HE OKa3aJIUCh).

2. TIpo cropoCTh ABMIKEHMSI 110 3TUM dyymmnicaM. OHa, OKa3bIBaeTcsl, He IIOCTO-
siHHas1. Kennepy npuHaaiexxut sicHast popMyInMpoBKa, U3 KOTOPOIi clleflyer,
B KaKOJ1 YacTy 3JUIMIICa TIJIaHeTa JBVDKETCsI GbICTPee U B TOUHOCTY BO CKOJIBKO
pa3s ObICTpee, UeM B KaKO¥-HUOYAb APYToil YacTu. 3aKOH TaK 3aKoH! — eMy
cIefyIoT éce IJIaHeThl, BKIIodasi 3emstto. UTobbl ero chopMympoBaTs, Ker-
Jlep CHOBA IIpUIVIAIIAeT HAC IIOCMOTPETb Ha OPOUTBI CO CTOPOHBI U [eslaeT
reoMeTpUYeCcKMe MTOCTPOEHMsI, IIPOBOISI BooGparkaeMyto HMIo oT CostHIIa
K IIaHeTe M paccyXXjas O TOM, KaK 3Ta JIMHUS NoBOopadyMBaeTcs. ITO [0-
BOJIBHO YAVIBUTEJIBHO, €CJ/IN1 Y4Ye€CTb, UTO HMKAaKOM TaKOM «JIMHUU» HeT, HO Ma-
TeMaTUUeCKye PacCy KIeHMsI C ee MCII0/Ib30BaHMeM II03BOJISIIOT CHOPMYyIMpPO-
BaThb IIpaBMJIO, ONMCBIBaOIlee peasibHble IBVKeHMs Beex ItaHeT. CpaBHMUBas
IIOJIOKEHME IIJIAHEThI Ha OpOGUTe «ceiuyac» U, CKaykeM, uepe3 neHb, Keriep
IIPOCUT HacC O6paTI/ITb BHMMaHMeE Ha I1JIolaab Cl)I/II‘ypI)I, O6pa30BaHHOI7[ ABYyMSL
paauycamMy ¥ y4acTKOM OpOUTHI, KOTOPBIN IJIaHeTa IIpollljia 3a AeHb. BTo-
poit 3axkoH Kemsiepa cocTOMT B TOM, UTO njiou,adb TaKOro TpeyrojbHMKa,

3 Tlep. A. M. ®penxka.
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3aMeTaeMoro 3a BbIGpaHHOe BpeMs (CKaykeM, [IeHb), — OHA U Ta JKe BIOJIb
Bceil op6uTel. TaM, rae msiaHera 6mmke K COMHITY, OHA IBMIKETCS Kak pas
HaCTOJIbKO GBICTpee, UTOGhI CKOMIIEHCUPOBATh MEHBITYIO BBICOTY TPEYIOJIb-
Huka (paccrostaye ot ConHia). Pasuuiia B ckopocTsix B6m3u CotHIIa U BaaIu
OT HETO BeJIMKa [1JIs1 BBITSIHYTBIX 3JIJINIICOB; AJ1s1 3eMJIM JKe MaKCHMaJslbHast
¥ MMHMMAaJIbHas CKopocTy coctasisiioT 30,29 kM/c u 29,29 kM/c (cooTBet-
cTByMOIIMe paccTosiHus 1o CosHua npy 3ToM 147,09 miH 1 152,10 MiH KuJjio-
MeTpoB). 3eMsis Gyske K COHILY M IBUIKeTCs GpICTpee, Korma B CeBepHOM
IoJIyLIapuUy OCeHb M 3MMa, U3-3a Yero 3TOT IIpeKpacHbIl ce30H popMasibHO
OKa3bIBaeTCs YKOpO"IeHHbIM Ha HECKOJIbKO ZLHeﬁ[. (HHTB MWUJIJIMOHOB KUJIO-
MeTpoB 6/1M>Ke 1M gasbliie oT CosiHIIa — 1ajieKo He IIepBOCTEeINIeHHbIN pak-
TOp, BIMSIIOLUIMIA HAa KJIMMAT.)

3. IIpo To, KaK pa3Mepsl SJIJIMIICOB, II0 KOTOPBIM ABUIKYTCS pa3Hble IjIa-
HeTbI, COOTHOCSITCSI C BpeMeHeM MX MOJIHOTO o6opoTa BoKpyr CosHna.
He Tonpko Ka)kgas 1jiaHeTa caMa IIo cebGe ciedyeT 3aKOHaM, HO M KasKkaas
Napa IJlaHeT MOOUYMHSIETCS CTPOrol M OOHOM IJisl BceXx MaTeMaTuke. «Pas-
MepoM» 3JUIMIICA B JaHHOM CjTyuae SIBJISIeTCS ero 60JIblliasl II0JIyoCh — pac-
cTosIHMe OT ueHmpa (a He ot CosHIA!) 10 TOUKM HaMGOJIBIIErO yAaIeHMs.
s mo60ii apsl m1aHet Kensep nmpepjiaraeT mofeIuTdb OPYT Ha apyra
uXx GoJiblIMe IIOJIyOCH, a pe3ysbTaT BO3BeCTM B KBagpaT. B xauectBe BTO-
poro AeMcTBMS HYKHO MOAEIUTD APYT Ha Apyra MPoAao/IKUTe/IbHOCTY roja
Ha Ka)XZ0} IJIaHeTe, a pe3y/bTaT 3TOro JejleHus Bo3BecTu B Ky6. Ilomy-
unTcsi, roBoput Keniep, onHo u To Xe. UeM nasblie nsiaHeta oT CosHIA,
TeM GOJIbIlle BpeMeHM 3aHMMAeT ee IOJIHbIN 06G0POT — He MOJIbKO U3-3a TOrO,
YTO Op6UTa [AJIMHHEE, HO ewe U M3-3a TOro, YTO CKOPOCTD IIJIaHETbl MEeHbIIIEe
(B 4 pasa masnbuie — B 8 pas mosblie; B 9 pas gasbiie — B 27 pas [oJIbIIE).

Kermnnep Hauai c onpenesnenys ¢opMbl opOUTHI 3eMJIM, IIOTOM 3TO CUJIBHO 06-
JIErYuJyIo eMy 3aZiauy Halit GopMy Bcex Apyrux opout. Ho kaxk ke 6bLIO ITOACTY -
IIATHCSI K OPOUTeE Tesla, C Komopozo GblLiIM clieslaHbl Bce HabmoaeHnsa? IToHano6m-
Joch TpeTbe, KpoMe 3emim u CosHIa, Testo, a uMeHHO — Mapc. Ho, nockoybKy
op6uta Mapca 6bljIa paBHBIM 0Gpa3oM Hen3BecTHa, Kersiep 1Crosbp30Bas ero Kaxk
MCTOYHMK HEKOTOPOTO HaGopa OTAEIbHBIX TOUEK («IMCKPETHOM» MHpOpMAaIn).
Kitrou — momenT, korga CosHite, 3emsist 1 Mapc okasaimch Ha OfHO mpsimoii. (Ta-
KOe ITOJIOKEHME TPeX TeJl C/Iy4demcsi C HEIJIOXOM TOUHOCTBIO, IIOTOMY UTO OPOUTHI
3emsn 1 Mapca Js1e>kaT IOYTM B OJHOM IIJIOCKOCTH; 3eMJIsI IIpY 3TOM COBepIIaeT
onuH o6opot Bokpyr CosHIla GbIcTpee, yeM Mapc.) HanpaBsieHne 9Toi psIMOit
OTHOCUTE/IbHO 3Be3[, C/IeloBasIo 3a$MKCHPOBaTh; OHO ChIIPaeT «OIOPHYIO» POJIb.
A nmanee — BOT MCTOYHMK IVICKPETHOCTM B IIPUMEHsIEMOl cxeMe! — Tpe6GoBasioch
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3HATh [IPOIOJDKUTEIBHOCTD MapCHaHCKOIO rofia (3TO OTAEJIbHBIN BOIIPOC, OTBET
Ha KoTopslil y Kensiepa 6pu1). Uepes oauH MapcuaHCKuii rof, Mapc oKasKkeTcs
CHOBa Ha TO¥ Xe IpsIMOM, HO 3eMss HeT. [Iy1s1 HabmonaTens ¢ 3eman Mapc
u CosHile 6yAyT BUAHBI IOl HEKOTOPBIM YIJIOM APYT K APYTY. ITOT yroJi, KOTO-
PBIi MOKHO HEINOCPeICTBEHHO M3MePUThb, — MoJAesia. Bropas nmosoBuHa — 3TO
ymuaus «CostHIle — 3eMJIsI» B 3TOT JK€ MOMEHT: HEOGXOIVIMO OIIpelle/INTh ee Ha-
IIpaBJIeHVe OTHOCUTEIBHO 3Be3]l, YTO II03BOJINT HATU yT0JI, KOTOPBIN OHa o6pa-
3yeT ¢ «OIIOPHBbIM» HallpaBsieHMeM. [IprHMMas paccrosiiue ot ConHua 1o Mapca
B «OTIOPHOM» I10JIOXKEHUM 3a eAVHUILY, HAXOOMUM TPeYTOoIbHMK 110 CTOPOHE U IBYM
yraM. Mel onpenermum (!) Touky Ha 3eMHO# op6ute. [Tocie aTOro Bce BbIUMC-
JIeHMs1 Ha00 noemopumsy, Haisl B Tabulie rososkeHne Mapca u CosiHIIa OTHO-
CUTEeJIbHO 3Be3]] ellle OIMH MapCUaHCKUI IOf CITYCTS, M ellle OAMH M TaK JaJiee.
Kaskap1il pa3 TakuM 06pa3oM IOSIBIISIETCS 10 TouKe; Kersiep cyMes y/1okUTh Bce
3TY TOUKM Ha CJ1a6G0 BBITSIHYTHIN 3/UIUIIC (He TOAOaBIINCh UCKYIIEHNIO 3asiBUTh
0 KpyroBoit op6uTe B mpeaesax TOYHOCTY Bblumciienuit!). Korma op6uthl Beex
IUTaHeT ObUIM Hall[ieHbl, HacTajla oYepeb CIenyIollei 3agaun — yraabBarh 3a-
KOHBI 08UKeHUSl IVIaHeT I10 3TMM opbuTaM. ITO O3HAUasIO [elaTb KaKye-To JI0-
nyuieHns (C Kakux Havatb?!), IPOBEPSITh UX, OMPENEsisist C IOMOIIbIO Ta6INII
IIPOCTPAHCTBEHHOE ITOJIOXKEHME IIJIaHeT B pa3Hble MOMEHTbI BPEMEHMU, U eC/In
JOIyIeHNsl He TOATBEP KAaIMCh, TO IPUAYMbIBAThb M IPOBePSITh Apyrue. Ilepen
HaM} OIMHOKMII YeJIOBEK B OKPYYXEHMUM ITYCTOThI M chepbl 3Be37, BOOPY KEHHbIN
YMCJIOBBIMM TaGIMIIaMM TaHHBIX Y OLEPIKMMBII CTPACTHBIM JKeJIaHMEeM CBOMMMU
CcuJIaMM pa3o6paTbCsl B YCTPOMCTBE U3BECTHOIO €My MMpa.

Kemnsiep He OTKpBLI [J1s1 HAC IJIAaHETHI — OHY ObLIM M3BECTHBI C TOUCTOPU-
4JecKux BpeMeH. Ho OH B HEKOTOPOM poze OTKpbLI A1 Hac CoJTHEYHYIO CU-
cTeMy, [TOKa3aB, KaKoOBa B Hell cucmemMa — KaKoi OpsoK TaM aeicrByeT. Celi-
4Jac BCe IpeAcKasaHusi, CKaXkeM, B3aMMHOIO pacrioyioxxenust 3eman u Mapca,
Heo6XoAMMble [1JIs1 IJIaHUMPOBaHMS IyTeNleCTBUI MeXIYy HMMM, MaTeMaTu-
YecKM [1e/aloTcsi Ha OCHOBE TeX CaMbIX KeIlJIEPOBBIX 3JIMIICOB (XOTS M Tpe-
6YIOT Ha $pOoHe INTaBHOTro 3¢ PeKTa YUUTBIBATD Psifl, JOIIOTHUTEIbHBIX GaKTOPOB,
C KOTOPBIMM y Hac GYIET ellle HeMajIo [IOBOJIOB IIO3HAKOMUTHCSI). IIpo opOUTEI
IUIaHeT, 1a U He TOJIbKO IIJIaHeT, YacTO FOBOPSIT «KellJiepoBbl». KocMuueckui
teseckon «Kemsiep» mpopa6oTan (He 6e3 mpukstodennit) no 2018 r., uccre-
IoBaB B o61eit ciokHocTy 530506 3Be3n U OTKPBIB 2662 sk3omsiaHeTsl. He-
6osiblIast BBIGOPKA 9K30IJIaHET, CPABHMMBIX C 3eMJIel [10 pa3Mepy U HaXox4s-
HIMXCSI B 30HEe 06uTaeMocTn?, mpuBeneHa Ha puc. 1.3. [Touck Takux 06bEKTOB

4 To ecTh HA TaKOM yaasieHuy OoT CBeTu’ia, Ipy KOTOpOM Ha ITIJlaHeTe He C/JIMIIKOM XOJIOAHO U He CJIMII-
KOM J>KapKo, TaK 4TO TaM MOXXeT CYyILIeCTBOBaTh BOJa B KUIKOM (1)3.36 IIpM He CJIMIIKOM BbICOKOM
AaBJIEHUN.

OBUXEHWE NO NPABUNAM 21



Puc. 1.3. 3emnga
M HECKO/bKO
3K30MAaHEeT.
[NaHHble M
HA3BAHUS
oTpaxXKatoT
TOT PAKT, YTO
OHW OTKPBbITbI
C NoMoubto
KOCMMWYECKOro
Teneckona
«Kennep»

OTHOCUTENbHBIE pda3mMepbl HECKONIbKUX MAHET B 30HAX obutaemocTn

Kennep-22b

Kennep-69c
Kennep-62e

Kennep-62f

3aBe/lOMO HEBO3MOXXeH 6e3 3HaHMS O TOM, UTO MCKOMBIe IJIaHEeThl — O CyIlle-
cTBOBaHMM KOTOpbIX VMoraHH Kersiep He MOT 1 IOMBIC/IMTD — ABUIKYTCSI BOKPYT
CBOMX 3Be3/[l 10 KeIJIEPOBbIM opbutaMm. [lo-moemy, «Kemnep» — nmogxoznsiiee
HasBaHMe [JIs1 TaKOr'o TejlecKoIla.

* K KKK

OTHocutenbHocTb U MHepuus. CoBpemenHuk Kernepa I'asmeit He 6pocast IIpeaMeTsl ¢ KOJIO-
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KosibHM Ha Kamno-zaen-Mupakoym B [Tnse, 3a BO3MOKHBIM UCKJIIOU€HMEM He3aa0-
KyMeHTUPOBaHHbIX C/TydaeB 6asI0oBcTBa’. I'amsielt mepBbIM Bcepbes HallpaBuil Te-
JIECKOIIMYECKYIO TPYOy B HEGO M COBEPIINJI PEBOJIIOLIVIOHHBIE OTKPBITHS (BK/IIOUAS
criyTHMKM FOnmTepa, konblla CaTypHa, ropsl Ha JIyHe, nsiTHa Ha CosHile u ¢pa3bl
BeHepbI); omHAKO Cpeny TeX MHOTOYMC/IEHHBIX Belllell, KOTOPbIE OH ITOCTOSIHHO GbIJT
TOTOB O6YMbIBaTh, IIPEAMETOM €0 IOJTOCPOYHOrO MHTepeca GbLIIO ABUIKEHUE.

J17151 Hac BayKHBI [1Ba NTYGOKMX CBOVICTBA ABVKEHMSI, OCO3HaHME KOTOPBIX Hava-
Jioch ¢ ['aymiest: oTHOCHTE/IBHOCTD M MHepLud. [aynieli ycMaTpyMBaeT ux B IpUpo/ie
BellIei1 ¢ IIOMOIIBIO TOTO, YTO eMy HEM3MEeHHO yIaBaJIoCh C 6JIECKOM: OH M3BJIEKAET
«easibHble» CJIECTBMS He U3 MIeasIbHbIX, a BIIOJIHE peasIbHbIX OIIbITOB, a TaKyKe
MIpMMeHsieT JIOTMYeCKMi aHaJIn3 ITyTeM IIOCTaHOBKY MbIC/IeHHbIX SKCIIEPVIMEHTOB.
VYenexy B TaKOM MOAXOAE K UCCJIEAOBAHUIO ITPUPOABI, COGCTBEHHO TOBOPSI, M CHU-
CKaJ/IVl eMY TUTYJ/I OCHOBOIIOJIOKHMKA Hay4YHOrO MeTofa (4To, BIIPOYEM, M3BECTHO
HaM ceif4ac, HO He GbUJIO M3BECTHO €My caMoMy). Eci XymosKHUK pucyeT HaTypy,
HaXO/IsICh BMeCTe C Heil B KaloTe Ha KopabJle, KOTOPBI1 ILIaBaeT B BUAY Gepera,
TO MPY UOea/TbHOM COCTOSTHMM MOpSsI, paccy>kaaeT 'ameil, XyJoKHUK MOKET 3a-
6bITb, UTO OH HaXOAUTCSI He Ha 6epery, a Ha KopabJjie; HUYTO He GydeT MellaTb

OToT snm3op nmpuayMan BuHueHno Busmanm 11t mepBoit oduimanbHoi 6uorpadum Ianmesi, KOTo-
PYIO OH COUMHSIJI TI0 3aKa3y BeJMKOro reprora TocKaHCKOTo, OpMEHTHUPYSICh Ha puMep «Ku3Heonn-
caHmit» Bazapu; nyxy Basapu sTa ucTopmsi IeiiCTBUTEIBHO BIIOJIHE COOTBETCTBYET.
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