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Beenenue

Ecim Ha momo Kaxaod HalMM AOJIKEH BBINACTh 30JI0TOH BeK,
to AN HunepnangoB takuM nepuopoM crasio XVII cronertue,
NpHYEM 30JI0Ta B 3TO BPEMs FOJUIAH/LIAM 10CTAJIOCh ropa3ao 60Jib-
1Ie, YeM JKUTENISIM ApPYrux rocyaapcrB. Ha kpoueyHoii rpaHuya-
el C MOpeM TeppUTOpUM HabJofalach TaKas KOHUEHTpauus
6JIeCTSILIMX YMOB, YTO OHa ONpPOBEpPraja BCe 3aKOHbI CTaTHCTHKH.
Hunepnanausl npeycneBasy B caMblX pa3HbIX MCKYCCTBaxX U pe-
MecJIaX, OT XKUBOIKCH 10 OPY>KEHHOro /1eJ1a, OT TOPTOBJIM 10 HaBH-
raiuu, OT CTPOMTEJIbCTBA A0 JIMTEPATYPbl U HayKU. BoabLIMHCTBO
M3 HUX 00J1a1aJI0 IPUPOAHBIM JIIOOOMBITCTBOM, KOTOPOE TOMOTaJIo
NIPOKJIaZIbIBATh MOCTHKH OT OJIHOTO BUJIa 1€SITEJIbHOCTH K APYTOMY,
Kak Oy/TO )XUTEJIM CTPaHbl K B CaMOM JieJie OLLyIaIH cebsi YacCThio
IPaHAMO3HOrO COBMECTHOIO MPOEKTA.

®Ounocodp Bapyx CnuHosa mmgoBan JUH3bI A TEJIECKO-
1oB M MMKpockonoB. CunTaercs, 4yTo AHTOHH BaH JleBeHryk, oauH
13 OCHOBOIIOJIO)KHUKOB HayYHON MUKPOCKOITMH, OBLJI MOJIEJIBIO JIs]
kaptuH SlHa BepMeepa «leorpad» u «AcTpoHOM», a TakXe IpoO-
JEMOHCTPHPOBAJI XYIOKHUKY BO3MOXHOCTH KaMepbi-00CKYpbL.
Unxenep Cumon CTeBUH MUCa O NOJUTHKE, 2 TOCY 1aPCTBEHHBIiH
nesitesib SIH e BUTT ObL elle U MaTeMaTMKOM. Bce oHM cMoru
PacKpbITh CBOU TAJAHThI 6Jsiarofapsi PeJMrHO3HOM TEPIHUMOCTH,
KOTOpasi paclpoCTpaHsjach Ha 3HAMEHUTBIX MHOCTPAHIIEB, CTaB-
LIMX )XepTBaMU 1leH3Yypbl Ha poAuHe, — Takux Kak [lexapt. B Hu-



JepJaH/iax 1eyaTasoch YyTb MeHbllle YeTBEPTH BCeX KHMT, U3/1aBa-
embix B EBpore.

B aTOT nMpekpacHbIi Nepro BeCb MHUP, Ka3aJloCh, BpallaJICs
BOKpYr AMcrepaaMa, [aaru u lendra, oqgHako Xpucruas loirenc
MHOTO JIeT IPOBeJI BAajleKe OT POAMHBI — NpeuMyllecTBeHHO B [1a-
puxe. C paHHUX JIET €ro yYHJIH, KaK BeCTH cebst Ha 60.1b1LI0 cLieHe,
KOTOPOH SIBJISIETCS1 BECb MUP, M B KOHIIe KOHILIOB OH 3aTMUJI Ha Heii
CBOEro OTIIa, XOTsI TOT TOXe ObL1 3Be310M NepBoii BeTn4YnHbI. KoH-
ctaHTuH [loiirenc craj BomJIoleHHEeM H€aTbHOrO NPUABOPHOTrO,
o kotopom Meutan Banbaaccape KactuiaboHe'. 310 61 noMrIIOT,
MY3BIKaHT, OJJapPeHHBIN MO3T U NMpeJaHHbIil AUIJIOMAT NP ABOpE
npuHieB OpaHCKUX; C OJHOH CTOPOHBI, €ero NpeJaHHOCTb ONUpa-
Jlach Ha 4yBCTBO JoJra KoHcTaHTHHa, a ¢ Apyroil — 6Oblia Hagex-
HBbIM HCTOYHMKOM J0x07a. [IbiTauBslil ymM KoHcTaHTHHA He nenan
Pa3IMyYMil MeXAy TOYHBIMM M T'yMaHUTapHbIMU HaykaMu. B cBoeii
6ubamnorexe B aare oH cobpas 0koJsi0 3 ThICSY TOMOB, AecCsATast
4acTh KOTOpbIX Obla MmocBsiieHa ¢pusuke U Matemaruke. Bia-
rozapsi pa3HoCTOpoHHeMy ob6pa3oBaHui0 KoHcranTuH [oiirenc
M B 3peJIoM Bo3pacTe OblJI Xka/ieH 10 JT00bIX 3HaHUH — 3TO Ka4ecTBO
OH Iepefiay U cBoeMy cbiHy XpHctuaHy. CTpeMiieHHe nocjieJHero
K HEelIO3HAaHHOMY CITOCOGCTBOBAJIO TaK)Ke 3aBS3bIBAHUIO MHTEpeC-
HeHLINX KOHTAKTOB, U B MOJIHOM COOpaHUU COYMHEHUH XPpHUCTH-
aHa [lojirenca noyTH MoJIOBMHY BCeX TOMOB 3aHMMAET MepenuckKa.
ToiireHc-MJaaIMii cCoBeplIEHHO He MMOXOAUJ Ha CMUPEHHOTO My-
Apela, B OAMHOYeCTBE KOpIHsLlero Haj Tpaktatamu. Hanporus, o
o611ascs ¢ cCaMbIMM BbIAQIOLIMMUCS NPEACTAaBUTENSIMU HayYHOrO
coobuecTtBa, 06cyxaan ceou uaeu ¢ Mcaakom HeiotoHoM, fotdpu-
nom Jleit6uuueMm, Po6eproM Boiinem, MapenomM MepceHHom, Map-
ku3oM JlonuraneMm, Po6eprom [ykom u AHToHM BaH JleBeHrykoMm.
Pa3BeTB/IeHHas ceTb IMYHBIX KOHTAKTOB, Pa3BUTHE CPEICTB KOMMY-
HHMKAIMHY, NOsIBJIEHHE NePBbIX HAYYHbIX XXYPHAJIOB U OPraHU3aLl UK,
Takux Kak JIOHIOHCKOe KopoJieBckoe obuectBo 1 DpaHiy3ckas
aKaJeMHsl HayK, KOTOPYIO YYeHbIii HEKOTOPOe BPeMsl BO3TJIaBJIsiI,
M03BOJISI/IM eMY Bcerza ObITh B Kypce MOCJIEAHNUX OTKPbITHIA.

! UTanbsAHCKHIi MUcaTeb, aBTOp TpakTaTta « O npuasopHoM». — [Ipumey. peo.
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Pelnaowasi Hay4yHass 6MTBa rnpou3somunia B HebecHo# chepe,
¥ TJIaBHBIM ee opyxkueM 6b11 Teseckon. [lepsrie 3acayru [oireHca
CBsI3aHBI C POAOJKeHNeM Jiesa [anuines u pelenuem 3aaady, BO3-
HUKLIMX B pe3yJibraTe HabmoneHuit 3a CatypHoM. B cambix npo-
CThIX M306paXkeHUsIX 3Be3JHOro He6a Mbl BUJUM TPU CHMBOJIA:
OKPY>XHOCTH, 0003HaYaolie CIIyTHUKH WJIM TJAHEThl, MHOTO-
YroJIbHUKH C Pa3HbIM KOJIMYECTBOM YIJIOB — 3Be3[bl, U KPYT'U BO-
KPYT KOJIbLIa. ITOT NOCJIe THU I CUMBOJI TOSIBUJICS TI032Ke OCTaJIbHBIX
¥ ObUI1 BBeileH UMeHHO [loiireHcom B 1656 roay. Paspeuienue ero
TeJlecKoIa He M03BOJISJIO pa3MyuTh koJblia CaTypHa, U 3aciayra
YUY€HOTO COCTOUT B TOM, YTO OH CMOT 3TH KOJIblia PeACTaBUTD, Be-
JOMBlii JTMLIb COOCTBEHHBIM ONMBITOM M 3HaHMsAMH. Takoxe [ioireHc
OTKPbLJI NePBblif CIIyTHUK 3TO MJaHeThl, TUTaH, U C yAUBUTEb-
HOM TOYHOCTbIO ycTaHOBHJ Macuitab CosHeuHO#t cucteMbl. Ero
OTKPbITHSI ObLJIM MJIOZOM AJIUTENbHBIX TEOPETHYECKUX U3bICKAHHIA.
Tfoiirenc u3dyyan He6O NMPU NOMOLIM CBOMX TEJIECKOIOB, HO Mpe-
XKJie 4eM CKOHCTPYUPOBATh MPHUOOPHI, OH CHOPMYJTMPOBAT 3aKOHBI
reoMeTpUYEeCKOil ONTUKH, OMNpeessioliie TPAeKTOPHUIO Jyuyel
CBeTa, NPOXOASIIMX Yepe3 psiJ JUH3. JTa TeopeTHYeckass OCHOBa
MIOMOTJIa Y4€eHOMY MaKCUMAJIbHO UCIOJIb30BaTh BO3MOXKHOCTH MH-
crpymenTa. OH pa3paboTas cocTaBHble IMH3bl, KOPPEKTHPOBaBILIHE
chepuueckyio abeppauuio, U MUKpOMeETp, NpeBpalllaBUIMi TeJie-
CKON B H3MepHTesbHbIA MHCTPYMeHT. B 1660-x roaax k loiirency
NPUIILJIO TOHUMAHKe, YTO €ero 3HaHUs O TaKOW MaTepuH, KaK CBET,
Ha NepBbIi B3JIs1 A0BOJIbHO ITybOKHe, Ha CAaMOM JieJie OCTaBaJIUCh
NOBEPXHOCTHBIMM M ONUCATeJbHbBIMH. TOrAa y4YeHbId Hayal Mc-
cJIeIoBaTh MPUPOAY 3TOro siBjeHus. Ero noaxoa oTkpeli gopory
BeCbMa CMeJIOii TEOPUH, KOTOpasi CeroiHs1 CYUTAETCS 3a4aTKOM BOJI-
HOBOI1 MOJIeJIM CBeTa U Ha OCHOBE KOTOPO# cMOrjiM 0(pOPMHUTBCS
60see coxHbie KoHuenuuu Openesns, FOHra u Makcsesa. [oii-
reHC CYMTaJI, YTO CBET — 3TO BOJIHA, KOTOPAsi PaCXOAUTCSI KpyraMu
(Ha camoM geJie chepuyecKUMH BoJiHaMu ). Bo3byxxaeHue yacTui
CBeTa nepeaaeTcs rja3y HaboaaTe s NOCPeACTBOM AJTHHHOM LENH
CTOJIKHOBEHMH MeX Iy 4YacTulamMu Matepuu. Tak Ha3biBaeMblii
npuHUMN [loiireHca cras NpUMepoM TOHKOTO MaTeMaTHYeCKOro
nozaxoaa K GU3NYeCKUM SIBJIEHUSIM U UCIOJIb30BAJICS B KayecTBe
TEOPETUYECKOH OCHOBBI JIJIs1 IOHUMAaHUS 3arafIo4YHOro MOBeAEHUs
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MCJIaHZICKOrO 1umnaTa. 3Ta pa3HOBUAHOCTb IPO3PAayHOro KaJbLUTA,
obHapy>xeHHasi B pyaqHUKax XeJbrycTaaupa, AeMOHCTpUpyeT de-
HOMeH JIBOMHOrO JIy4YeInpeJIOMJIEHHST: IIPOXO/Is Yepe3 MUHepal, JIy4
CBeTa pa3/lBauBaeTcs.

Xots uccienoBanust CaTypHa U cBeTa 06eCcreYuiM Y4eHOMY
J0JIryIo caaBy, 60Jiblie Bcero caM [oiireHc ropancs co3gaHueM
MasTHUKOBBIX 4acoB. O6 3ToM npubope HauMHaI 3aAyMBIBAThCS
eilte [annyeli, HO eMy He yaaJ0Chb CKOHCTPYHPOBAaTh AOCTAaTOYHO
HaZleXHbIii MexaHu3M. [ToiireHc paccMoTpeJ1 BOIIPOC €O BceX ToYek
3peHHs; OH He OTPaHHUYUJICS YUCTO MeXaHUYECKHM IOAXOJOM,
a NpoBeJ1 HacTosIIMe HHHOBALIMOHHBIE UCCJIeZIOBAaHUS B 00J1aCTH
¢u3nxu ¥ MaTEMaTHKM.

Yacro aToro y4eHoro Ha3bIBaloT nocJjeqoBareseM [lekapra,
HO caM OH He NPHUBETCTBOBAJ Obl Takoe cpaBHeHHe. Ecam 6l [oii-
reHC MOT BhIOMpaTh yuuTesei, To npeanoyen 6u [anunes nau Ap-
xuMmena. [lekapT cTpous BeJMKOJienHble 0000LIEHHbBIE CHCTEMBI,
HO oOpallan Majio BHUMaHHUs Ha JeTai, KOTOPbIE TaK NPUBJIEKAIH
Toirexca. Kak rosopus JleitbHu1l, yYeHHK 3TOrO roJUIAaHACKOro
YUY€HOro, «OH He BbIKa3bIBaJl HY MaJleH1lIero yBeyeHust MeTapu3u-
Ko». PadyMeertcs, B paHHeii 10HocTH [oiireHc BoCXHILAJICs aBTO-
poM «PaccyxaeHust o Metozie»: «51 6bLI yGexaeH, 4To KaXKAblii pa3,
KaK s CTAJIKMBAJICSI C KaKOii-IM60 TPY THOCTDIO, 3TO Obliia MOSI BUHA,
MIOTOMY YTO 5 He MOHSJI €ro MbIc/b». OHaKO BCKOPE OH U3MeHU
NOJAXOJ U Hayasl paccMaTpuBaTh pabothl /lexapra 6osiee kpuTHye-
CKH, TaKk 4TO MHOrue Tpyasl [toiireHca MOXXHO CYMTAThb ONPOBEPKe-
HueM uzieii ppaHiy3ckoro ¢pusocoda, HanpUMep ero UccjieioBaHHe
CTOJIKHOBEHMIi MJIM FeOMeTPHYECKOi ONTHKH. B KoHIle cBoux aHel
OH mpuiesn k orpuuanuio uaei Jekxapra: «Ceifyac s He Haxoxy
BO Bceii ero ¢pusuke, Merapmanke UM B €ro yTBepxKAeHHSIX 110 Me-
TEOPOJIOTMM HUYEro, YTO 51 Mor Obl IPUHSATH 32 UCTHUHY». Ecain Obl
ToiireHc 1 cMor npuiitTu k corsacuio ¢ [lekapToM, TO OHO Kaca-
Joch 6bl OTPHULIAHMSI HBIOTOHOBCKOTO BCEMHMPHOIO NMPHUTSKEHHUS
M MI0MCKA AJIETEPHATUBHON MeXaHUKH, OOBSICHABLIEN NPUTsKEHHE
MeX/y TeJJaMH IIOCPeICTBOM CTOJIKHOBEHMI1 YACTHUI] MaTEPHH.

Hnsa TolireHca NOHATH sIBJleHHME O3HAYaJl0 M3JIOXKHUTb €ro
Ha s3blke MaTteMaTHKH. B aToM OH mpeB3owen camoro [anuies,
¥ 3aTMHMTb HUZIEPJIAHCKOrO Y4€HOr0 HUKTO He MOT BILIOTb A0 Hblo-
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TOHa. B anoxy, koraa elle He CyleCTBOBAJIO FPAHUL] MEX Y YUCTOH
Y TIPUKJAJHOM MaTeMaTHKOi, [toiireHc 6bl1 GU3HKOM B CBOEii
MaTeMaTHKe U MaTeMaTHUKOM B CBoeit pu3uke. B ero reomerpuu
BU/HA JI000Bb K MEXaHUKE, CBOUCTBEHHasi ApXHUMely, KOTOPBIi
B3BeILIMBAJ Ha BOOOpa)kaeMbIX Becax (UTYPbl, MJI0OLIaAb KOTOPBIX
XoTeJ1 onpeaeautb. MoXHO cka3aTh, YTO OAHUM ry1a30M [loiireHc
CMOTpeJ1 Ha MUP Yepe3 npu3My (PU3MKH, a IPYTUM — Yepe3 Npu-
3My MaTeMaTHKH, U Ha OCHOBE 3THUX JaHHBIX pa3yM yuyeHoro ¢op-
MHPOBaJ TpeXMepHoe u3obpaxenue. Ero BocnpusiTie ONTHKHM Kak
JUCLIMIIJIMHBI, «B KOTOPOH reoMeTpUsi IPUMEHSIETCS] K MaTepUH»,
XOpOLIO WLTIOCTPUpPYeET noaxox [ioiirenca k ¢pusuke. YM yyeHoro
UCKaJl OKPY>KHOCTH, KPUBbIE U YIrJibl B BOJIHAX CBETa U B CepAlle
4yacoBbix MexaHu3MOB. [IpuHuun loiireHca, Ha KOTOPOM OCHOBBI-
BAeTCsl ero MHTepIpeTalus ONTHKH, MOKHO PaCCMaTPUBaTh U Kak
reoMeTpuyeckoe nocrpoeHre. Hezagoaro 1o Toro, Kak royijanzen
HayaJl HayYHyIo Kapbepy, [lekapT y3aKOHHMJI COI03 MeX 1y ajlre6poi
U reoMerpueii. [ToiireHc HCNOJIB30BaJ CBSA3b MEXAY 3TUMH JMC-
LUIJIMHAMH ¥ CTJI MEPBONPOXO/LIEM B IPUMEHEHUH YPaBHEHUH.
MHorue npunUChIBalOT €MY YeCTb CO3/jaHUs NepBoi PpU3ndeCcKon
dopmybl B 1652 roxy.

BoickasbiBaHue [anuniest 0 TOM, YTO KHUra MPUPO/bI HAMKCaHA
Ha s13blK€ MaTeMaTUKH, CTAJIO JOBOJIbHO u3BecTHBIM. Ho a5 TorO
4TOOBI TOYHO OMUCHIBATh BCE 60JIee CI0XKHBIE SIBJIEHUsI, HEOOXOaH-
MO ObLJIO PaCUIMPUTDb CJI0Bapb, YHACJEeJOBAHHBIN OT IPEKOB M apa-
60B. B XV1I Beke HpioToH U JleitGHuU1I, pa3BUBasi MATEMAaTHYECKU I
aHa/M3, co34ajM HeoOXOAUMbIE /JIsi TAKOrO ONMCAHMUS TOHSTHS.
IAra peBoutiouus 3actaya 60-n1etHero [HoiireHca Bpacmiox. OH ¢ He-
noBepueM Habiofan 3a HeOOPaTUMBIMU M3MEHEHUSIMH MaTema-
THKH: YYEHBI K TOMY BPEMEHHU yKe HalleJ COOCTBEHHBIN Crnocob
MaTeMaTHYeCKOro onucaHusi BcesieHHOH, 1 eMy He HYXHBI ObLIN
HY NOMOLIHUKH, HY TOTOBbIE (JOPMYJIbI.

B Ttpakrare «Hcxyccmso e3sewusanus» Cumon CTeBUH B3bl-
BaJ K nparMatusMy: «Pa3MmbliuuieHusi 0 npuHuuMnax Jioboro uc-
KyCCTBa ecTb 6eCnIoHOe YCHJIME, KOT/1a ero 1ieJib He HarpaBJjieHa
Ha gaeiictBue». [ioiireHc ObLI MOJIHOCTBIO COIJIACEH C 3TUM BbI-
cka3piBaHueM. OH, kak lanuneit 1 HploToH, npuHaanexan k yye-
HbIM, HE BO3BOAMBILNM Mperpajg MeX1y KabMHEeTOM U MacTepCKOit
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uin naboparopueit. OHM He TOJIBKO CO3/1aBaJId TEOPHH, HO TaKXKe
KOHCTPYHPOBAJIN MHCTPYMEHTHI M COBEPLIEHCTBOBAJIM MEXaHU3-
MBI, 4TOOBI MOJyYnTb GOJIee TOYHBbIE pe3yJbTaThl HAOMIOAEHHUH.
TioiireHc 6b1 6OBUINM MOKJIOHHMKOM HAay4YHBIX MpHCIocobJe-
HMIi — TeJIECKOIIOB, MMKPOCKOIIOB, HACOCOB, YacoB... OH cYUHTAJ UX
O/THOBPEMEHHO M NMOCPEeAHUKAMHU B UCCJIEIOBAaHUN MHUPA, U NTPUMe-
pPaMH yIMBUTEJIbHOTO NPUMeHeHHs (PU3NYeCKUX 3aKOHOB. YUeHblii
BHec 60JIbILIOI BKJaJ B CO3JaHHe HAyYHOro 00OpY/0BaHMs, YTO
B He MeHbllleil Mepe COCOOCTBOBAIO Pa3BUTHIO HAayKH, YeM cdop-
MYJIMPOBaHHble UM 3aKOHbI M TPHHLIMUIIBIL.

[oiireHc — npoo6pa3 COBpPEMEHHOro0 YYeHOro, NpUYeM
He CTOJIbKO B paboTax, CKOJIbKO B MOAXOJe, B YOeXIEHHH, 4TO
Hayka pa3BuBaetcs 6sarozapsi npubaxenusM. OH He CTPEMUJICS
OTKpBITh MICTHHY, a MPOCTO XOTeJ co3aaTh paboTaroline MOeH:
«B obnactu pu3KKK He CyLIECTBYET TOYHBIX 0KA3aTeJbCTB, a IPHU-
YHHBI MOXCHO Y3HAaTh TOJILKO Yepe3 M0C/eACTBHUS, AeJaTh Npeno-
JIOXKEHUs] — TOJIbKO Ha OCHOBE OMNbITA WJIM U3BECTHBIX SIBJIEHUH
U CTapaTbCs NPOBEPHUTh, COOTBETCTBYIOT JIM 3TUM Ipe.noJioxe-
HUsIM apyrue siBleHusi». K aTomy yyeHsbiit no6aBnsin: «OxHako
OTCYTCTBHME [OKa3aTeJbCTB B (U3HKe He JODKHO NMPUBOAUTD HAC
K BbIBOZY, YTO BCe B Heil OIMHaKOBO TyMaHHO. B 11060M ciiyyae Mbl
JOJKHBI 3HaTh CTelleHb BEPOSITHOCTH sSIBJIEHHS], KOTOpasi 3aBUCUT
OT YMCJIa IKCIIEPUMEHTOB, MOATBEPKAAIOIMX HAIIX FMIIOTE3BI».

TioiireHc ObLJI MJIEHHHKOM CBOero nepgekuroHn3ma. MoXxHO
CKa3aTb, YTO COBPEMEHHHUKH BUJEJH JIMIIb OJHY BOCbMYIO 4acCTb
€ro IOCTHXEHHi1 — OCTaJIbHble CEMb BOCbMBIX pabOThI, CJIOBHO aic-
6epr, CKpPbIBAJIMCh B TEMHOI rlyOMHe. Y4eHblii OCTaBUJ HEOJHO-
3HaYHOE HACJIeICTBO, U MHOTHE €ro COKPOBHILA ObLIN MO JOCTOUH-
CTBY OLl€HEHBI JIMIIb UICTOPUKAMH, NTO3TOMY aBTOpUTeET [l0ireHca
TPH >KM3HHU ObLJI He TaK BBICOK, KAK TOTO 3aCJlyXXKHBAIO KOJMYECTBO
M KayeCTBO ero OTKpbITHil. OH gecsiTUJIeTHSIMU COOMpasl HOBblE
pe3yJibTaThl B 06J1aCTH ONTHKK U He NMyOJIMKOBaI MX, CYATAsh CBOM
OTKPBbITHSI IPOMEXYTOUHBIMH 3TallaMM Ha MYTH K MOCTaBJIE€HHON
11eJI1 — CO3/IaHHUIO TeJIeCKOMa, JAIOLIEro eaJbHoe H300paxeHHe.
YuyeHblil 6b11 Tak TPpeGOBaTeleH K CBOUM paboTaM, YTO MHOTHE €ro
JOCTHIXKEHHSI CTAJIM U3BECTHDI TOJIBKO IIOCJIE €70 CMEPTH, yXKe yCTa-
peB.
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1629

1645

1647

1652

1655

1657

1659

14 anpens B laare y quniomara 4 noara
KoncranTuna lojtrenca n Cio3aHHbI BaH
Bapane poxnaaercs cbii XpHCTHaH.

Hayyaer npaBo u MaTteMaTuky B Jlefinen-
CKOM YHUBEPCHUTeTe.

[Ipogomxkaer anniomMaTnyeckoe o6paso-
BaHue B kosuteaxe Collegium Auriacum
B Bpexe.

TioiireHC BBLIBOAMT 3aKOHbI, YNpaBJs-
IolllHe YNPYrMMH CTOJKHOBEHHSIMH,
a Tak)Xe HaYMHAET MCC/e0BaHUA B 06-
JIACTH reOMEeTPHUYECKOM ONTHUKH, KOTOpble
B MTOre MO3BOJIAT YJYYLIMTh TeJecKon
¢ noMouibio okysipa [oiirenca, Mukpo-
MeTpa U aAMadparmol.

B mapre [loiireHc oTkpbiBaeT mepBblii
cnytiuk CatypHa, TuTaH, a yepe3 He-
CKOJIbKO MecsilieB MPUXOAUT K BbIBOAY,
4TO MJIaHETa OKPY>KeHa KOJIbLIOM.

[y6auKyeT cBOIO NepBYIO KHUTY MO Teo-
PHH BEPOSITHOCTEH, BAOXHOBJIEHHYIO
nepenuckoit Mepma u Mackans.

U3naer Ttpakrtat Systema Saturnium
(¢«Cucmema Camypna»), B KOTOPOM HU3-
JlaraeT acTPOHOMHYECKHE OTKPBITHSA
M NIPUBOAMT yIMBHTEJIbHO TOYHbIE pac-
4eTbl OTHOCHTEJ/IbHBIX Pa3MepOB MJIaHeT
n Bceil CosnHeyHolt cuctembl. B xoze
paboThl Hal MATHUKOBBLIMM YacaMH OT-
KPbIBAaeT TayTOXPOHHOCTb LIMKJIOM/bI,
a TakXe YCTaHaBJIMBaeT, KaK ABHXKETCs
TeJIO NoJ BO3/eHCTBUEM LIEHTPOCTPEMH-
TeJIbHON CHJIBI.

1666

1673

1676

1681

1689

1690

1695

[lepeedxaer B Ilapux M Bo3rsiaBiasieT
DpaHiy3CKyIO aKaieMHIO HayK, TOJIbKO
4yTO ocHoBaHHYIo JlioaoBrkom XIV.

[y6aukyet paboty Horologium oscillato-
rium («Masamnuxoevie uacwvt»), B KOTOpOi
CO/IEPXKMTCS MOJIHOE ONUCAHHe ero Npu-
cnocobJieHust; POEKTUPYET Yachl C pa3-
XKuMarouleiics npyxuHoi. [lepBeHcTBO
3TOro OTKPBITHs1 OCNIApPUBaeT TaKXe aH-
rAHiiCKHI yueHblit Pobept [yk.

HauuHaeT u3yyaTb npupoay CBeTa, YTO
no3xe NpuBeeT K CO3JAHUIO 3HAMEHH-
TOro MPHMHLMNA, Ha3BAaHHOTO HMeHeM
y4YeHoro u oObsICHSIIOLLEro ABOiiHOe J1y-
YenpesioMJIeHHe KPUCTA/1J1a HCJIAHICKOTO
lmnara.

BoaBpaiaercs B laary.

Enert B JIonaoH, rae 3HakomuTes ¢ Mcaa-
koM HbioToHOM. B nocsieanue roast nu-
wet paboty «Kocmomeopoc», B KoTopoii
HcceayeT BO3MOXHOCTH CYLIECTBOBa-
HHU# XKH3HH Ha IPYTUX naaHeTax. Cnopur
¢ HeMmeukuM c¢unocodpom lordpuaom
JleiitbHuLEM O PolM MaTeMaTHYeCcKoro
aHa1IM3a.

[y6baukyer «Tpakmam o ceeme», B KO-
TOPOM M3JIaraeT cBoe BUAEHHE NPHPOJbI
CBeTa U Jej1aeT HAbPOCKH BOJHOBOM Teo-
puH, nodxe pa3surtoii Tomacom IOHrom
1 Oriocrerom DpeHeneM.

9 wniona ymupaer B laare B Bo3pacTe
66 ner.

BBEAEHWE 13






INMABA 1

['eomeTpus cBeTa

ITocse Toro kak ['olireHc 3aHsics
U3yYeHHeM reoMeTpUYeCcKOH ONTHKH,
IpUpO/ia CBETA CTAJIa Er0 CaMbIM OOJIbIIMM
Hay4YHbIM HaBaXKJIeHHeM. YUeHblil JoOuICS B 3TO 06J1acTH
60JIBIIKX YCIIEXOB, MO3BOJIMBIIMX EMY MaTEMAaTHYECKH
OnucaTh MOBeJeHUE JIyueil CBeTa, MPOXOSIINX Yepe3
TPYIITy JIMH3, U UCII0JIb30BAJI CBOU UIEU
IJIs1 yCOBEpPLIEHCTBOBAHUS TeJIECKOIIA.
OHaKo caMbIM OOJIBIIUM JOCTHUXEHHEM
Tolirenca crajo usydenve HebecHoM
chepsl 1 oTkpbiTHEe TUTaHa.






HekoTopble ceMbU U3 NOKOJIEHHS B IOKOJIEHHS1 3aHUMAIOTCSI OTHUM
U TeM Xe JIeJIOM, COBEPILEHCTBYIOT CBO€ MAaCTEPCTBO U MepefaloT
ero ot otua k cbiiy. B EBponie XV1I Beka ¢pamuins loirenc 6viia
TeCHO CBsI3aHa C AMIIJIOMATHeEl: ee C TOPJOCTbIO HOCUJIU MOCJIB,
CeKpeTapd M COBETHHKHM, COCTOsiBUIME Ha cayxbe Pecny6inku
CoennHeHHbIx [IpoBHHIKIH, 06pa3oBaBlIeiics NOCe MOJTYYeHHs
He3aBUcUMOCTH oT Mcnanuu. Orten XpucTHaHa B YeCTb CTOM-
KOCTH XuTesed Bpenabl, NposiBJieHHOI BO BpeMs O0CaJbl ropoja
B 1581 roay, 6bi1 HazBaH KOHCTaHTHHOM (OT JIATUHCKOTO «CTOM-
KMil», «[IOCTOSIHHBII». — [Ipumeu. nepes.).

[ocnenoBaTesnu kaTbBUHH3MA CYUTAIOT, YTO CITaCEHUE UJIH T0-
ru6eJb OyIId onpeessioTcs yxe npu poxaeHuu. Cyabba MaieHb-
koro KoHcraHTHHa Oblia mpejonpeesieHa: OH JOJKEH CIYXHUTh
roCyapCTBY, KOTOPOMY [JI1 COXpaHEHUs] CBOeil HeIPUKOCHOBEH-
HocTH TpebGoBauCh 6.1ecTsuire YMbl. Ero oTel, IMYHBIN cCEKpeTaphb
Busisressma Opanckoro, pa3paboran 4151 MajbYMKa Takyio MJoT-
HyI0 ¥ OOIIMPHYI0 06pa3oBaTeIbHYIO MPOrpaMMy, YTO TOT CIIpa-
BHJICSI C Heil TOJIbKO 6J1arofapsi NpUpPOAHOit ofapeHHOCTH. B utore
KoncrantuH cran obpasuoM asopsinuHa 3noxu Bospoxaenus —
OH 6bLI crIOCO6OEH 3aK/II04aTh MOJIMTHYECKHE COIO3bI, BECTH TOPro-
Bble NIeperoBOpbl, COYMHATb MaJIPUrajbl U CO 3HaHUEM JleJia 1aBaTh
COBETBI 110 TPHOOPETEHHIO NPEIMETOB UCKYCCTBA.

FEOMETPHUA CBETA
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OH nocelas Bce IJ1aBHble eBpomneickue JBOphl (pa3yMeercs,
33 UCKJIIOYEHHEM MCIIAHCKOro), B MOJIOAOCTH ChIrpaJl Ha JIIOTHE
nepea KOpoJieM AHIIMU U ObLT CeKpeTapeM ABYX LITATraJbTEPOB
OpaHckoit auHactun: Dpenepuka-lenpuxa u Busbrenbma I1.
B Anrnuu KoHcTaHTHHA MOCBATH/IM B JIopAbl, a Bo MpaHumnu —
B pbiliapu opaeHa Csatoro Muxausia. Ero noprperbl ykpamamoT
cteHbl JIOHAOHCKON HallMOHAIBHOIM rajepen U ['ocyaapcTBeHHOro
My3est B AMctepaaMe. YacTbiM rocreM B raarckoM aoMe KoHcran-
THHA Obla [lekapT, KOTOPBIH MOpaXaicsi TOMY, KaK «OJIHH-eIHH-
CTBEHHBIHN YM MOT 3aHUMaTbCA CTOJIbKUMH BOIIPOCAMHU U HAXOAHUTDb
IJIS BCeX HUX UIeabHOe pelieHUe». [laxke camble sipble KpUTHKH
HUJIEPJIAH/ICKOI MOJUTHKH TOrO BpeMeHHU 6iarojapHsl [ioiireHcy
3a NoA/IePXKKY, OKa3aHHYI0 MoJiooMy Pembpanary nytem odurm-
aJbHbIX 3aKka30B. O JHOBPEMEHHO C OCHOBHOH pa6oToit KoHcTaHTHH
He 3a6bIBaJI M O CBOEM TAJIAHTE M HACTOSILIEH CTPACTH — JIMTEpATYPe.
OH nucas Bo BCcexX )KaHpax M Ha ceMH si3bikax. [oiireHcy npuHan-
JIEXXUT MHOXKECTBO I03THYECKUX NPOU3BEIEHUH, O/IHa aBTOOHOrpa-
¢us ¥ NoAPOGHBI THEBHHUK, TAK YTO OH 3aHUMAET MOYETHOE MECTO
B HUJEePJaHACKOH JUTepaType.

Koraa npuuio BpeMsi 3aHsATbCS 06pa3oBaHHEM CBOMX COO-
CTBEHHbIX jaeTed, KOHCTAaHTUH NpUMEHMJ OTLOBCKHI MOAXO[,
C MOMOILBIO KOTOPOTO CaM CTaJl BBICOKOINOCTABJI€HHbIM YHHOBHU-
KOM IIPH BOPE.

noa 3HAKOM CATYPHA

Xpucruat loitreHc poaunsics yrpom B cy66oty, 14 anpens 1629 roaa.
CuMBo/IMYHO, YyT0 B Huaepianaax ator AeHb HeleNu CYUTAICS
aHem CaTypHa, a CaMbIM BbIAAIOIMMCS JOCTHXKEHHEM YYEHOrO BIIO-
CJIEICTBUHU CTAJIO OTKPBITHE KOJIELl Y 3TOM MJIaHeThl. 32 HECKOJIbKO
aHeit 10 poaoB y ero MatepH, Cro3aHHbl BaH Bapiie, mosiBusoch
IJIOXO0€ MpeAYyBCTBUE: HA YJIUIIE OHA BCTPETUJIa MAJIbYMKA C U3Y-
POJOBAaHHBIM JIMLIOM M UCIYTaJIach, YTO POAUT YynoBuiLe. OHaKO
CTPaxd OKa3ajMChb HANPaCHbIMM — Yy Hee POAMJICS MPEKPacCHBbIi
310poBbiii cbiH. Cio3aHHa 6bl1a 0OYeHb 06pa30BaHHOM XKEHIIMHOH,
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TQJIAHTJIMBOM XyAOXHHLEH 1 06/1a1a/1a TOHKUM IOMOPOM, C KOTO-
PbIM KOMMEHTHPOBaJ1a 6apoYHble MO3MbI MYXKa, MOCBSILIEHHbIE €if.
OHa oT/Mya1ach c1abbIM 310POBbEM M Ha IPOTSKEHUH MOYTH Beeit
XM3HH CTPaJaia OT Y>KaCHBIX FOJIOBHBIX 60JIeit, KOTOpbIE yHACIE10-
BaJ ¥ XpuctuaH. Kak 1 17151 60/1bLIMHCTBA XXEHIUHH TOTO BpEMEHH,
Kaxxaasi GepeMeHHOCTb 03HaYau1a A1t CI03aHHbI HEMaJIbli PUCK 151
XHU3HH, a NI0CJIe POJOB €l IPUXOAUIOCh HECKOJIbKO AHEN MM Jaxe
Hezles1b cOOONATH NMOCTEJIbHBIN pexkxuM. Becero oHa poauia yetsl-
pex cbiHoBeii. [1sThIM pebeHkoM Obliia 1€BOYKaA; OCJIE ITUX POLOB
Cio3aHHa 1Ba Mecsilia 60poJiach ¢ BBICOKOIA TEMIIEPAaTYPOM U B UTOTeE
ymepJia oT uH¢pekunuH. XpUCTHaHY B TO BpeMst 6bLI0 BoceMb JieT. OH
OYeHb MepexHBal CMEPTb MaTePH M AOJIIO OTKa3blBAJICSI CHUMATh
Tpayp.

MasbyKk poc oA rpoXoT BOEHHBIX ONepalyii IPOTUB UCIIaH-
ues. Ero oten cy>xun npu asope @penepuka-lenpuxa Opanckoro,
LIeJIMKOM IIOTJIOLEHHOTO 3aBOEBaHUSIMU U TIPOBOAMBLIErO (0JIble
BpeMeHHU Ha moJie OpaHy, 4eM B CBoei peauaeHUUH. B aTux ycio-
BUsIX KOHCTaHTHH He MOT yesnaTb MHOTO BpeMeHH JeTSIM M 4acTo
ObIBaJI B OTJIy4YKaX, OAHAKO BHUMATEJIbHO CJIENJI 32 TeM, KaK OHH
CIIPaBJIAIOTCS C TIIATEJbHO MPOAYMAHHON y4eOHOI NpOrpaMMoii.
[Boe crapunx, Koncrantun u XpucrtHaH, 3aHUMaIMCh C OTHUMH
M TEMH XXe YYUTEJNSIMH U NePUOANYECKH O0OBeIMHSIIIUCh TPOTHB
Hux. [Ipenonasarens natbiny, [enpux bpyHo, Tak nucan o cBonx
HEMOCJYLIHbIX TUTOMIAX:

«OHH He BBINOJIHAIOT HY OAHOTO 33JaHUs, KOTOPbIE 1 UM Jal0, pa3-
roBapHBAIOT CO MHOI HaXaJIbHBIM TOHOM U JI€J1aI0T, 4TO XOTST. BpyHo
Kak OyATO He CyLIeCcTBYeT, OH IyCTOE MECTO».

[ToaTomy, koraa o6CcTaHOBKA Ha MCMIAHCKOM (PpOHTE yCroKau-
Baslach, KOHCTaHTHH 10JKeH OBl cCKopee MYaThCs1 IOMOIi U BOJBO-
psatb TaM Mup. OTell NOOLLUPSJ CONEPHUYECTBO MEXAY OpaTbhsiMH,
HO OHH Bceraa OblM 0YeHb APYXKHbI Mex 1y COOOJA.

[oiireHc-cTapuinii B MesibYaifliuX MOAPOOHOCTSAX ONMUCHIBAI
B JIHeBHHKE, KaK Pa3BUBAJIUCDh €r0 CHIHOBbS, U ¢ 6eCroKONCTBOM
HabJozan 3a mepBbIMH 1IaraMu XpHUcTHaHa. MalbyuK 3auKascs,
y Hero 6bl1a NJ10Xasi NaMsITh, OH YaCTO pa3roBapMBaJl caM ¢ co0oil.

FEOMETPUA CBETA
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Ho exBa eMy uCIONIHMIOCH BOCEMb JIET, KAaK TOH OTLIOBCKUX 3aMe-
TOK U3MeHHWJICS: XPUCTHAH HayaJ JiejlaTh MOTPSCAIOLINe YCIeXH.
[Tockosibky KOHCTaHTHH NOCTOSIHHO Npe6bIBaJl B IOMCKE TAJIAHTOB
AJisl ABOPa, OH YYBCTBOBaI ce6s1 06513aHHbIM NepeaaTh ChIHOBbSIM
mo60Bb k N033uu. OnHako BocnuTaHue XpUCTHAHA B 3TOit 06J1a-
CTH NPePBAJIOCh, e1Ba MaJIbYUKY MCMOJHUIOCH 14, — nocJie 3Toro
KoHcTaHTHH He MOr JOOGUTBCS OT CbIHA HY OJJHOTO CTUXOTBOPEHHUS
Ha JIATBIHM — <«HU NPHKA3aMH, HU O0OellaHUSIMH, HH YIIpeKaMU».
XpuctuaHy Hagoeso yutath Beprusmsi Hausyctb, ero 6osbiue
npuBJeKana MateMaTuka. [lepBbIMH yuYHTENIMM MaIbyuKa ObLIN

HACNEAHWUK APXUMEAA

CumoH CteBuH (1548-1620), rnsan Ha KaKon-nu6o NpeameT, CO3AaHHbINA py-
KaMu 4enoBseKa, cpasy e HayuHan gymaTtb O TOM, KaK ero yCoBepLIeHCTBOBaTb,
np1yeM ycoBepLIEHCTBOBAHNA Kacanucb Yero yroqHo: MenbHUUbl, BOAAHOIO
Hacoca, NNOTUHbI K NOWAAUHBIX NOBOALEB. ITOT HE3aKOHHOPOMAEHHbLIN IOHO-
wa u3 bpiorre 6narogaps cBoeMy TanaHTy CMor caenartb 6NecTALLy0 Kapbepy
1 u3 6eAHON XMMUHbI NONan Ko ABOPY NpUHLEB OpaHCKux. MpuHu Mopuy 6bin
BOCXULEH GYXranTepCKUMKU N BOEHHO-UHXEHepPHbIMU CNOCOGHOCTAMK CUMO-
Ha, KOTOPbIA B CBOMX HAay4HbIX NOUCKax YacTo o6pawancs K pa6otam Apxume-
Aa wn B uTore npes3owen cesoero Kymmpa. CTeBUH OTKPbIN rMAPOCTaTUYECKUI
napafoKc: AaBneHne, oKkasbiBaeMoe XUAKOCTbIO, He 3aBUCHUT OT GOPMbI CO-
Ccyaa, B KOTOPOM OHa COAEPMMUTCH, @ TONbKO OT TOro, 40 KAKOro YPOBHSA OHa
poxoaut. C nossneHueM ero Tpaktara De Thiende («Jecsitas») 8 EBpone ctanu
WCNONL30BATLCA AECATUYHbIE APO6U. CTEBUH 6bin WHUdPOBANbLINMKOM, NMcan
pa6oTbLl NO TPUroOHOMETPHUKU, apuPMETUKE, reoMeTPUnU, My3blke, NONUTUKE,
3eMNeycTporCcTBY U MOpennaBaHuIo, a Takxe onpeaenun Hannyywuin cnocob
BO3BeAeHUs GopTUOUKALMIA U BOEHHbIX Narepen.

AHanu3 pasHoBecHUs

Cpeaun npounx n3obpeteHunin CteBuHa 60nblue BCEro ero CoBpeMeHHUKOB no-
pa3uno Ha3emHoe CPeACTBO NepeaBUEeHUs C NapycoM, KOTopoe OCTaBNfANo
AaneKko no3aau No6ylo nowaab, Maywyio ranonoM. Cam e CrteBuH 6onble
ropavnca CBOUM aHaNUM30M PaBHOBECHUA TEN Ha HAKNOHHOM NNOCKOCTHU. OH
npuayman oCcTpoymHOe A0Ka3aTenbCTBO, PACNONOXMUB LUenb C 0ANHAKOBLIMU
WwapaMu BOKPYr TpeyronbHoro KauHa. Lapul A0MNKHbLI 661U AOCTUYb PABHO-
BECUSA, TaK KaK B NPOTUBOMNONOXKHOM CNy4ae OHWU KAaTUAUCb Gbl 6€3 OCTAHOB-

FEOMETPHUA CBETA



npenojiasaTeJud GOrocJoBUs MJIM HayMHalollMe MO3Thl. Bce oHu
4YyBCTBOBAIMN CeOs1 HEYIOTHO, CTAJIKHUBAsICh C €r0 CTPACThIO K KOH-
CTPYMPOBaHHMIO pa3/M4YHbIX MexaHu3MoB. OUH U3 BoclUTaTe e
npeaynpexzaan KoHcTaHTHHA 0 BO3MOXHBIX PUCKaX 3TOTO yBJleye-

HUSA:

«XpHcTHaH [...] yBJekaeTcs UTPyIKaMH, KOTOPbIE OH CaM M CO3Ja€T,
MaJleHbKMMH COOPYXEHHsIMH MM MeXxaHu3MaMu. BHe Bcsikoro co-
MHEeHHs1, OHH CBU/IETEJIbCTBYIOT O €r0 GOJIBILIOM YME, HO COBEPILEHHO
HeyMecTHbl. Cyaaps, Beaib Bbl 6b1 He xoTes, 4ToOb1 Bawn cbiH cTan

KW, npeacTaBNfAf co60i BEYHbLIN
ABuratenb. MNOCKONbKY 4yncno
WwapoB NPONOPUMOHANLHO ANUHE
HAaKNOHHOW NNOCKOCTHU, TO NpO-
NnOPUNMOHANbLHOW AONMKHA 6GbITb
1 o6wan macca, Kotopaa aasuT
Ha Hee. CTeBUH 3aKNio4un, 410 ABa
Tena, cBA3aHHble BEPEBKOW, pac-
NONOXEHHbIEe Ha Pa3HbiX YPOBHAX,
AOCTUrHYT paBHOBECUSA, KOraa mx
Beca CTaHyT NponopUUOHaNbHbI
ANWHE HaKNOHHOW NNocKocTH. Cy-
wecrTesyeT MHeHue, 4To Manunen
HUKOraa He c6pacbiBan ¢ Mu3ax-
CKoM 6GalwHK ABa Wapa 13 pa3HbiX
martepuanos: oauH — U3 ay6a,
Apyron — wu3 cBvHUa, a 3Ta ne-
reHaa NoABUNACb NOCNe IKcnepu-
MeHTa, npoBeaeHHOro CtTeBUHOM,
B306paBWKUMCA Ha KONOKONbHIO
uepksu B lendre. HYTo6bl oNnposep-
FHyTb T€3UC APUCTOTENSA O TOM, HTO
CKOPOCTb NaaeHUA 06BLEKTOB NpPO-
nopuuoHanbHa nx secy, oH 6pocun
BHW3 ABa CBUHLOBbLIX Wapa, 0auH
M3 KOTOpbIX 6blN B AECATb pa3 TA-
wenee gpyroro. Wapbl KOCHYNUCb
3eM/IM NOYTU OAHOBPEMEHHO.

DE
BEGHINSELEN

DER WEEGHCONST
BESCHREVEN DVER
SIMON STEVIN
van Brugghe.

O
meor L":r.:{tﬂ'd Plaodj
I erye van Chri ijn,
By Fran¢oys van Raphelinghen.

cla Io, Lxxxvl

Ha o6noxwe Tpaxrarta De Beghinselen der
Weeghconst («Havyana cratmion) nao6paxeHa
LUenoyYKa 13 Wapos.
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pPeMECIEHHHKOM. Pecny6mu<a, C CaMoro €ro poxxaeHus BO3JI0XKUBILasA
Ha Hero Takve BBICOKHE Hal€Xbl, XKeJIa€eT, 4TOOBI OH MOCJIEA0BA TNpH-
Me€py OTLa H MOCBATHJI cebs JAHUILIOMATHH».

Masibyuk He JOCTaBJIsI HUKAKUX XJIOMOT, KOTrJa €ro OCTaB-
JISLIA B MOKOE, HO Pe3KO COMPOTHBJISJICS JIIOOBIM MOMBITKAaM 3a-
CTaBUTh €0 3aHUMAThCSI YEM-TO, YTO He BbI3bIBAJIO €r0 HHTEpeca.
Korzaa XpucruaHy HCIIOJIHMIIOCH 15 JIEeT, OTell CMUPHUJICS CO CKJIOH-
HOCTSIMU CbIHAa Y PELIMJI HE TYWIUTh FOPSALIUI B HEM OrOHb, a MOJA-
nep>xkuBaTh ero. KoHCTaHTUH HaHsIJ npekpacHoro neaarora SHa
CraMn1o3Ha, KOTOPbIii ye OblI M3BECTEH KaK NpenojaBaTelib
M MaTeMaTHK: OH JaBas ypoku cbiHy Dpenepuka-lenpuxa OpaH-
cKkoro v 6pocu. ny61MYHbIi BbI30B [leKapTy, IPEJIOXKHB TOMY pe-
IIMTh TeOMETPHYECKYIO 3a/lady, a 3aTeM PaCKPUTHKOBAB pelLleHHe.
CraMnuo3H cocTaBu Aj1s1 XpUCTHAHA OOLIMPHBIN CIMCOK KHHT,
Kyzaa Bxoauiu pabotsl [Itonemes, Konepuuka, CreBuHa, Bpare,
Kennepa u Toro xe /lexapra. OH He TOJIbKO MO3HAaKOMMJI CBOETO
yYeHHKa C HayYHBIMH OTKPBITHSIMH, HO M IIOCOBETOBAJ €My BCerja
aesiath COOCTBEHHbBIE BHIBOBI, 2 HE IPUHUMATh Ha BEPY 4y>KHe YMO-
3aKutioyeHus1. IToMy coBety [oiireHc mocsienoBan 6ykBaabHO. KoH-
CTaHTHH C yBaXXEHHEM OTHOCHUJICSI K HayYHBbIM U3BICKAHUSIM CbIHa,
HO HHU Ha IlIar He OTOLLeJI OT MJlaHa BOCIIUTAHUS U3 Hero uaealb-
Horo npuaBopHoro. Ele 10 noctynjeHus B yHUBEPCUTET IOHOIIA
3HaJ pUTOPHUKY, yMeJ HexToBaTh, UTPAJI Ha JIIOTHE, BUOJIE U KJIaBe-
CHHe, e3/I1J1 BEpXOM, OXOTHJICS, 11eJ1, TAaHLIeBaJl, KaTaICS Ha KOHbKaX
U pucoBas. KpoMe poxHoro si3bika, OH NpeKpacHO rOBOPUJI Ha rpe-
YeCKOM, JIaTbIHU, HTAIbSIHCKOM, (PPAHIIY3CKOM, a TaKXe, 4TO elle
6oJiee BaXKHO, BJ1ajieJ1 KCKYCCTBOM Gecezibl M ymeJ BecTH cebsi Kak
HaCTOSIIIMIT apUCTOKPAT.

«BbiTb UWJIX HE BbiTb»
Pacuset ¢pusuku u MaTemaTHku B Huaepsianaax Gbl TECHO CBSI3aH

C BOGHHOH HH)eHepHel. Pa3aBuTHe Hayky BbI3bIBAJIO THEB LIEPKOB-
HbIX BJIaCTei, HO B TO K€ BPeMs1 MHTPUTOBAJIO apMCTOKPaTOB-MPO-
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TectaHTOB. [lepBonmpoxoaubl B UCKYCCTBE MEXAaHMKH, TakHe Kak
Cumon CreBuH, 6blyn Takxke onbITHBIMU ¢opTuduKaTopamu. Bee
OHH cJieJloBasu NpuMepy Jleonapao aa Bunum u lanuineo lanunes,
KOTOpBIe CTY4Ya/IUCh B [IBEPU BJIACTUTEJIEH 1 MelleHaTOB, Npo/JaBas
UM IJIOAbI CBOMX Pa3MBblILJIEHH, IMEBIIHE BOEHHOE NPUMEHEHUE.
B 1600 roay wratraibrep Mopui Opanckuit, crapuiuii 6pat Mpe-
nepuka-TeHpuxa, nopyuus CTeBUHY CO3AaTh HHXEHEPHOEe YYHJIH-
e B JleiiieHe — CUMBOJIMYHO, YTO OHO Pa3MeCTHJIOCh B MOHACTHI-
pe, onycreBlleM 1ocJe nporectaHTckoil Pedpopmauuu. B ocHoBy
y4ye6Hoit mporpaMMbl CTeBHH MOJIOXKUJ MAaTEMATHKY.

B 17 ner XpuctuaH noexan B JleiineH, 4ToObl 3amMcaThCst
B YHMBepcUTeT. BMecTe ¢ OTIIOM OHM HalIK KOMIIPOMHUCC, YYUTHI-
BAIOIMI MHTEpeChl 060MX: IOHOILA KaK/Iblif IeHb 3a OHO 3aHATHE
0 MaTeMaTHKe A0JDKeH ObLI MocellaTh ABa 3aHATHS MO IOPUCTIPY-
aeHuun. Marematuky B Jleitnene npenoaasan MOpanc Ban CxoTeH
(1615-1660) — cxopee uccienoBaTeb, YeM TEOPETHK, OH 06J1a-
AaJl yIUBUTEIbHbIM NeIaroriyeckuM TAJIaHTOM M yMeJ oObsic-
HWTbD MOCJIeJHHE HayYHble OTKPBITUS JIyyllle, YeM 3TO caeaanu Obl
ux aBropsl. Ban CxoteH usnan paborsl Buera u ®MepMa, kotopbie
10 3TOTO CYLIIeCTBOBAJIM TOJIBKO B PYKOITMCHBIX BapuaHTax. OIHaKoO
OH He OrpaHUYMBAJICS OOBIYHOM My6IMKaLMel KHUT, HO oboralan
W3JIaHUS] CBOUMH KOMMEHTApUSIMM U MHOTOCTPAaHUYHBIMH MPUJIO-
XKEeHHUSIMH, KOTOpble BOCIOJIHSAIN Npobesibl aBTOPOB M 06J1er4aan
noHuMaHue ux uaeir. Ocob6eHHo cuabHO BaH CXOTeH BOCXHILAICS
JlekapToM, MO3TOMY OTKPbLT IIMPOKOii yb.JIMKe He TOIbKO paboThl,
HO 1 061K pusocoda, cTaB aBTOPOM OJHOrO U3 HEMHOTHX €T0 MOP-
TpetoB. Kak yuuTeJib, OH Chirpas BayKHeH1IyIO poJib B CO3JaHUH U-
3MKO-MaTeMaTH4YeCKOMN LIKOJIbI, IPUHeCIIell BakHble MioAbl. BaH
CxoTeH pyKOBOAMJI MCCJIEOBAHUSIMU CBOUX YYEHHKOB M YacTO
ny61MKoBa MX paboThl B MPUJIOKEHUSX K M3[1aBaeMbIM KHUTaM.
OnaHa U3 caMbIX M3BeCcTHbIX, Exercitationes mathematicae («Ma-
memamuueckue 3mroO0bL»), 3aBeplIIach TPAKTATOM 10 TEOPHHU Be-
positHocTelt De ratiociniis in ludo aleae («O pacuemax e azapmnoti
uzpe»). Exercitationes 6bl11 OIHUM M3 TEKCTOB, KOTOpble HbIOTOH
yMTas B CTyIeHYecKkue roabl B KeMbpuaxke.

[To npouecTBUM ABYX JieT KOHCTaHTHH BBIpBaJ CbIHA U3 €rO
MareMaTHyeckoro pas B JleiigeHe: XpucTuaH 1oJpkeH OblLaI cTaTh
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NeuKoil B 1IaXMaTHON MapTHM, HA KOHY KOTOPOW CTOsiJla MOJIH-
THYeckasi kapbepa ero otua. [locne cmeptu Mpenepuka-leHpuxa
OpaHckoro BJacTb Nepeluia k ero ceiHy BusibresibMy, u 1Bopy Tpe-
6oBasiach cBexasi KpoBb. UTOGBI 3aBOEBaTh PaCIOJIOXEHHE HOBO-
ro mrarraiabrepa, KOHCTaHTMH OTHpPaBUJI TPOUX CTApLIUX CBIHO-
Beit B Bpeny, B kosnenx Collegium Auriacum, pextop koToporo,
Auzipe Puse, mo 3toro 6bu1 yunteneM Buabressma. O6craHoBka
B Bpene otimuanace ot seineHckoit atMocdepsi, 1 6patbs Toit-
reHcbl GOPOJIUCDH CO CKYKOI M10-cBoeMy. OObIYHO CTYIEHTBI IIPUXO-
JMJIM Ha 3aHATHS C OPY>XKHEM, U OTHAXK bl MEX 1y MJIaA1KM OpaToM
Xpucruana, JloeBeHKOM, 1 ero NbsIHbIM COKYPCHHUKOM 3aBsi3aJj1ach
npaka. Pektop caesnan uM BHyllleHUe, U BO3MylleHHbIH KoHcTaH-
THH 3a0paJl CHIHOBE U3 KOJITe/Xka.

CrenyiomuM 3TanoM nyTH, peIHa3HAYEHHOro AJisi XpPUCTH-
aHa, ObLJIO COBEpILIEHCTBOBaHME €ro I0pPUAMYECKOro 06pa3oBaHus,
HeobxoauMoro s oboro aunaoMara. KOHoa Tak onucan crap-
weMy 6paty cBOoM 0xuaaHus oT 3Toro; «[logo3pesaro, YTo Hall OTel|
XKeJiaeT, YTOOBI Mbl TACKAINUCh B aJBOKATCKYIO KOJIJIETHIO, HO HaJe-
I0Ch, YTO 3TO He NMPOMJIUTCS CAUIIKOM Hoaro». HexocraTtok aHTy-
3na3Ma XpUCTHAHA C JIMXBOH BOCIIOJIHSJ €rO OTell: OH He XaJeJ
Kpacok [Jisi onucaHus colHa B nucbMe [eHpuxy, rpagpy Haccay-
3urerckoMy. CoriacHO XapaKTepUCTHKe OTLa, XpUCTHaH obaaan
Maccoii NpeKpacHbIX KayecTB, BKJIIOYast yBJleyeHHe HayKO.

[To Bceit BUAMMOCTH, 3TOT NepeyeHb AOCTOMHCTB IPOM3BeEJ
XkKeJlaeMoe BIleyaTJieHHe, Tak Kak B okTs6pe 1649 roaa loiirenc-
MJIaAIIMH OKa3aJjcsl B YMcJie CyTHUKOB rpaga [eHpuxa B moe3ake
B [laHuIO, LeJIbI0 KOTOPOM OBIJIO 3aCTaBUTb JATCKHE BJACTH CHHU-
3UTb HAJIOT C TOJUIAHACKUX Kopabsieil 3a mepeceyeHHe MPOJIMBA
Ope3yHa. BeinoaHus cBou 06s13aHHOCTH, XPUCTHAH OCTaBUJI JBOP
®aencbypra u nocerus apopel [amiera B DabcuHope. Bo3aMoxHo,
MOJHSBIIMCH HAa OHY M3 ero ballieH, OH, MPOTECTYsl MPOTHB CYab-
6bl, yrOTOBJIEHHOM €My OTLIOM, IPOM3HEC YTO-TO BpoJe «BbiTh Hin
He 6biTh». C Gawnu Oblyu BUAHBI Gepera IlIBeunu, HaxoauBILKECS
BCEro B YeTbIpex KMJIOMeTpax, U XpUCTHaHy NpHILLJIA B TOJIOBY Ues
HaHecTH BU3WT /lekapTy, KOTOPbIH B TO BpeMst xkuJs B CTOKrojibMe
Y JaBaJl YaCcTHbIe YPOkH KopoJieBe. K coxxaseHuIo, ocylecTBIEHHIO
IIJlaHa NoMelllajla HeMmoroja. A o Bo3BpallleHuH JOMOH MocJe 3To-
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CNEBA BBEPXY:
KoHcTaHTuH
MNoinrexc

B OKPY)XEHHH
CbiHOBE#H.

Mo Tpagnuum
nepseHey
n3oGpaxanca
cnpasa, 3Ha4mT,
noprper
XpuctuaHa
HaxopuTCA chesa
orotua.

CNPABA BBEPXY:
XpucruaH

Ha nopTpeTe
kucTu bepHappa
BainaHra,
HanucaHHoOM

NO PUCYHKY
Prinus inaccessu m_gut_per tot: secnla yerum CecTpbl y4eHoro
Eruit ¢ tetris long .-.1/_@1'11& umbris, Cio3aHHb.

Minstz sagax, Aatura tuns, Stc corntinr orbr

s BHKU3Y:
QCartesius. Volurtsazros in imagine mﬁ&t ®paHc BaH

i .ﬁn.g::m- ,wl-fur.r l"ﬁlﬁ.i pra J/c.rl:ra me, CxoTeH u nopTpet

i Omnia m“g(r:'{'pnw[_‘:mﬁn sl nllls tacebmt: fexapra ero

! CoxsranriNt HvgByir FE° pa6oThl. Huwe —
TeKcT,
HanucaHHbIA
KoHcTaHTHHOM.
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ro MepBOrO COMPUKOCHOBEHHUSI CO CBOUM NMPOGECCHOHAIbHBIM Oy-

AywuM, XpucTuaH 3a6oie.

IOHo111a 3HaeT He TOJIbKO 3aKOHHI [...], HO ¥ PpaHIly3CKHUi,
JIaTbIHb, TPEYEeCKUI, UBPUT, CHDUUCKUH U XJIAEHCKUH;
OH ITPeKPaCHbIil MAaTeMaTHK, MY3bIKAHT U XyJ0XXHHK.

M3 nucbMA KOHCTAHTHHA rPA®Y HACCAY-3UTEHCKOMY

26

[lo upoHuu cyap6bl, 6071€3Hb MOMOrJa XpUCTHAHY BBIATH
u3 tynuka. B EBpone XVII Beka ocna 6Gbi1a npakTHYecKu 06si3a-
TeJIbHbIM 3260,/1eBaHHEM, KOTOPOTO He MOTJIM M30€eXaThb JaXe BbIC-
mue cyaom obmectsa. Ocensio 1650 roga Busbreasm 11, Tosbko uto
o/iep>XaBLIMI BepX HaJl CBOMMH NMOJMUTHYECKUMHU NMPOTUBHUKAMHY,
yMep OT BUPYCa, TaK U He YBUJIEB CBOETO0 eIUHCTBEHHOIO CbIHA,
KOTOPBIH poauJcs Yepe3 BoceMb AHeili nocJie ero cMepTH. CTOpoH-
HMKH pecny6JIMKH MOCTapaluch BOCMOIb30BaThCS MEPHOLOM pe-
TeHTCTBA /1JIs1 YHUUYTOXXEHUSI HacjaeHoil MoHapxuH. [IpenaHHoOCTD
OpaHCcKoit AMHACTUH 3aKpblila ceMbe [10ireHCOB A0POTY K BBICO-
KuM noctaM. OHU OKa3aJUCh CIElIMAIMCTAMU B Jiejle, KOTOPbIM
60.b1Ie HEe MorJiM 3aHuMarbesl. J{s KoHcraHTHHA 3TO CTAs1O TS-
XKeJIbIM YIapOM, OTHAKO €r0 ChIHOBbSI NEPEHEeCIM yaAap CyAbObI ro-
pa3zo Jerde. KoHCTaHTHH aan crapuieMy cbiHy nepeabiky. [loka
MOJIOJIOM HacJieIHUK mpecTo.a, 6yaymuii Bussressm III, mogpac-
tas1, 6paT XpUCTHAHA UJI, PUCOBAJI M PaCTpauyMBa CBoe bJecTsiee
obpa3oBaHue B O0OLLEHUH C TPEKPACHBIM MOJIOM. X PUCTHAH Xe Ha-
KOHeLl CMOT CIIOKOHHO 3aHSATbCS HAyKOM.

NEPBLIE UCCNEAOBAHUA

Bnaronapsi Ban CxorteHy [ioireHc npekpacHO BJjajieJ1 MaTEMaTH-
KOH, CcylllecTBOBaBLI€ii 10 MOSIBJIEHUsS] MATEMAaTHYECKOTO aHAIN3A.
[lepBbIX ycrmexoB OH AOOWJICS B FeOMETPHUH, B TeX ee 00JACTSIX,
KOTOpble CeroJHsl CYMTAIOTCS YCTapeBUIMMM: TakMe KaK KBaJpa-
Typa — reoMeTpUYecKasi Urpa, COCTOSIILAsi B TOM, YTOOBI CTPOMTH
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KBaJpaThl Ha OCHOBe JI06bIX HUTyp Tak, 4YTOObI MJIOIAAL KBaZpaTa
6bly1a paBHa IJIOWIAAM MCXOAHOI ¢urypsl. [lpu peureHun 3aaayu
MO>KHO OBLJIO NMOJIb30BAThCS TOJIbKO JIMHEMKON U LIMPKYJIEM, U3-32a
4Yero NMOCTPOUTb HEKOTOPbIE KBaJpaTyphl, HAallpUMepP KBaJApaTypy
KpYyra, 66110 HeBo3MoxHO. Tosibko B XIX Beke HeMelkHit MaTeMa-
Tk QepauHana ¢oH JIMHIEMaH 10Ka3ajl HEBO3MOXKHOCTb TaKOro
NIOCTPOEHM S, HO 0 3TOTO MOMEHTa JIyuylllie yMbl MOCBSILIAIH MO-
HCKaM pellieHHsI OTPOMHOe KOJIM4eCTBO CHJ U BpeMeHU. B Bo3pac-
te 22 net ToireHc Haies ouMOKYy B OJHOM M3 CaMbIX CJIOXHBIX
HOMbBITOK, NMpeAnpUHATON (1aMaHackuM ve3yutoM [peropuo au
CaH BunyeHo. XpycTHaH yCOBEPLIEHCTBOBAI METO. TOCTPOEHU S
KBaJpaTyp 4 NPUMEHUJI ero K KOHHYECKUM CeYeHUSIM (3JIJIUICaM,
napa6oJiaM u runep60.1aM), a c MOMOILbIO NPUOIM3UTETLHOM KBa -
paTypbl Kpyra yJy4linja MeTod ApxuMeaa 1Jist BbIYUCJIeHUs Ludp
nocJie 3ansiTO! B YUCJIE T.

Ban CxoTeH ¢ 3HTYy3Ma3MoM oTHeccsl K paboraM [oiireHca
Y MnoJjiarajl, Y7o UX MOXHO MOCTaBUTb B OJIUH PSIJ C TPyAaMH ApeB-
Hux rpekoB. OH 6171 IpaB, oqHako B XVII Bexe B MaTeMaTHke 1po-
UCXOAMJIAa pe3Kasi CMeHa BEKTOpa, OKOHYATeJbHO OTAeJMBILIAs ee
OT ApeBHerpeyeckoi Haykd. HecMoTpst Ha TO 4TO reoMeTpuyeckue
oTkpbiTus [loiireHca He OCTaBMJIM 3aMETHOTO cJiefia B UCTOPHH
MaTeMaTHkH, 61arofapsi UM OH 3aCJIy>KHJ BOCXHIEHHEe COBPEMEH-
HHUKOB, a TAKXe OBJIaJle]] MHCTPYMEHTaMH, MO3BOJISABIIMMU NMOHATD
MeXaHU3M MPUPOABL

T'oiireHc pa3aesan uHTepec ApxuMena k Mexanuke. Ha crtpa-
HMLIaX TPYA0B 000X COCEACTBYIOT TPEYTOJbHHKH, BEChl, MapaboJibl
Y LIEHTPbI PUTSIXKEHUS], TaK YTO TPYAHO CKa3aTh, Ie 3aKkaHYMBaeT-
cs1 pu3uKa M HauMHaeTCcsl MaTeMaTuka. B HuepiaHACKOM si3bike
ectb c10Bo vernufteling, kak Hesb3st 6oJiee TOYHO onKCHIBalOLlee
ToiireHca. OHO 0603HayaeT OHOBPEMEHHO OTJIMYHbIE MHTEJLIIEK-
TyaJIbHble CIOCOOHOCTH U CKJIOHHOCTb K PyYHOMY TPYAy. Y4eHbIi
He CO3/1aJl TPaHIUO3HbIX cucTeM, Kak [lekapt uaun HbloToH, ero
6oJib1lIe HHTEPECOBAIM OT/EJIbHbIE SIBJIEHUS1, KOTOPble OH pa3bupan
TaK, CJIOBHO MMeJl /1eJI0 C lIecTepeHKaMU CJIOXKHOr0 MexaHU3Ma,
TOJIbKO BMECTO rae4YHbIX KJIIOYEH U OTBEPTOK MCIOJIb30Bas arebpy
1 reoMetpuio. Bece yBreuenus loiireHca npuBoauau k uaobpere-
HUSM (TaKMM KakK TeJIeCKOMbl U 4achl), POXKAABIIMMCSI U3 MOYTH
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PUC.1

PUC. 2

Bo3ayx

Crekno

PUC.3

' Bosayx

i [ Crekno

Boaayx

FEOMETPHUA CBETA

yynecHoro oobequHeHUs1 (U3UKH, MaTeMa-
THKA U TOHKOTO PYYHOTrO TPyJa. YueHblii
ObLJ1 J1II0OONBITHBIM TIPUMEPOM CTpPEMJIEHHS
K YHCTO abCTpakuMM W OJHOBPEMEHHO
C 3TUM — peMecCJIEHHOT0 parMatuamMa. JT1o
coyeTaHHe OYyeHb PaHO MPOSIBUJIOCH B €ro
pabore B obsactu ontukd. CBOMCTBA JIMH3
CO BPEMEHeM CTaJIM IJIaBHbIM HayYHbIM HH-
TepecoM [loiireHca, KOTOpOMy OH OTJaBaJICs
Ha NPOTSDKEHUM BCEH >KU3HU, B UTOTE yCO-
BEpIIEHCTBOBAB KOHCTPYKLHUIO TEJIECKOa,
a Takxe clleJlaB YIUBUTeJIbHble aCTPOHO-
MHYecKkHe OTKpHITHS. A camoe rjiaBHoe —
6J1aro1apsi 3TOMy MHTEPECY yuyeHblii CoBep-
IIMJI OJHO M3 riayboyYaiiliuX UCCIeN0BaHUM
npupoab! ceetra. KoHew ucropun umen as
lolireHca ropbkoBaThlii MPUBKYC: B colep-
HuyectBe ¢ HblOTOHOM OHU HaXOAUJIUCH
B Pa3HbIX BECOBBIX KaTeropusix, HO B CaMOM
HayaJle Hay4yHOW ayaju, korja XpHCTHaH
noues a0 npenesoB CoJIHEYHOH CHUCTEMBI,
OH, 6e3 coMHeHHM s, oepKa obexny.

NABUPUHTDBI CBETA

B koH1e okTs6ps 1652 roaa [oiireHc npu-
3HaBasics BaH CxoTteHy: «5 moJsHOCTBIO NO-
rJIOlEeH AMONTPHUKON». ITUM TEPMHHOM
B 1611 roay Kennep o6o3Hauus obsiacts,
MaTeMaTHYEeCKU MCCIIeAYIOUIYIO TPAEKTOPUH
Jiyya cBeTa IpHU MPOXO0XKAE€HUH Yepe3 rpyImy
suH3. HenpoTuBopeuuBasi Teopus, Cnoco6-
Hast OOBSICHUTb BCe SIBJIEHHMS, CBsI3aHHbIE
C B3aUMOJIEMICTBHEM CBeTa M MaTEpPUH, MOS-
BHJIach ToJIbKO B XX Beke. Ho a5 co3nanus



ONTHYECKUX HHCTPYMEHTOB JOCTATOYHO BOCIOJIb30BaThCsI NPUOIIH-
’KeHHeM reoMeTpHYECKOi ONTHKH, B paMKaX KOTOPOro CBeT pac-
CMaTpUBaeTCs Kak My4yoK NpsiMbIX TMHUH. Huxke Mbl nocrapaemcs
00BSICHUTD, B KAKOM COCTOSIHUM HaXOAMJIaCh AUONTPHKA 10 TOTrO,
Kak elo 3aHscs [oirenc.

CaeT npeJsiomMJsieTcsl UJIM OTKJIOHSIETCS, TepeceKasi TPaHHUILy
JBYX CpeJl, KOTOpbIe B COCTOSIHUM NPOMyCTUTD ero. [Ipu aTom yactb
CBeTa OTPaXkaeTcsl — ITOT aCMeKT Mbl He 6y 1eM MPUHUMATDb BO BHU-
MaHHe, HO OH OrpaHMYMBaeT KOJIMYECTBO JIMH3, KOTOpblE MOXHO
Pa3MecTUTb B OJHOI onTHyeckoil cucteme. Yem 6oJiblie CTeKo.
J0JKEH 1epeceyb CBET, TeM 60JIbllie ero MoTepsieTCs 1o MyTH U TeEM
cnabee 6yner uaobpaxxeHHe.

SIBnenue pedpakuun MoxHO Habioaath B 000N mpo3pay-
HOI cpeJe, KOria COJIHEeYHble JIy4Yd NPOXOAAT yepe3 BOAY, BO3AyX
U CTEKJIO. YTOJI OTKJIOHEHMsI 3aBUCHUT OT Kax<Joi napsl cpel. Tak,
€CJIM 1y IPOXOJUT OT CTEKJIa K BO3AYyXY (CM.
pucyHok 1), yron Gyzaer Gosabwe (B > a),
a eci1 B 0OpaTHOM HamnpaBJIEHUH, OT BO3/1y-
Xa K CTeKJy (CM. PUCYHOK 2), TO MeHblIe.

[Ipoxoas yepe3 npo3payHoe TeJo, Jy4YH a
CBeTa JBaXX/bl NepeceKaloT rpaHULly cpef, !
TO eCTh JBaXK/bl NMpesomisoTcsa. Ecau atu

PUC. 4

TPaHULbl SBJSIOTCS NJOCKUMHU U HapaJ-
JIeJIbHBIMU pYT APYTY, NMPU OTKJIOHEHUHU |
JIyYd CMELIAIOTCS B CTOPOHY (d), Kak B cJy- .
4Yae C OKOHHBIM CTEKJIOM (CM. PUCYHOK 3). B
Ecau rpaHuua He 1Jiockas, TO Jy4d 6yayT '
pacxoauThCsi GECropsiIouHO, B pa3HbIX Ha-
NpaBJIeHUSAX, B 3aBUCUMOCTH OT TOYKH
nepeceyeHust (CM. PUCYHKH 4 U 5). ITH OT-
KJIOHEHHUS] MOJXXHO OpraHu30BaThb, NPHUIaB
JlyyaM ormnpejejieHHOe HallpaBJjieHHe, U MbI
M0JIy4UM HEKOTOPOe U300 paXkeHue.
IIpumeM, YyTO OKpyxKamoLIMe Hac npen-
METBI UCIyCKAIOT BUAMMBIII cBeT. B HekoTO-
POM CMBICJIE TaK U €CTb, XOTSl 3TO YCJIOBHOE

PUC.5
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PUC. 6

PUC. 7

PUC.8

Mopenb
TONeK

3eneHbin

(o

3KpaH L
K=K

Ta e moaenb

B NepeBepHYTOM
¥ YMEHbLEHHOM
Buae
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HCIYCKaHHe, IBJISIIOLLeecs: pe3yJIbTaTOM PeaKIUU Ha CBET, KOTOPbIii
Ha HUX najaet (Hanpumep, ot CoJIHLIA UJIH JIaMIIbl). ATOMBI, U3 KO-
TOPBIX COCTOUT MaTepHsl, B3aUMOJEHUCTBYIOT ¢ POoTOHaMH — ya-
CTUL[AMH CBeTa, — JAOXOASLIUMH JI0 IOBEPXHOCTH, U B XOJ/Ie 3TOTO
npoiiecca BbicBo60Xk Aal0T HoBble poTOHBI. KauecTBo cBeTa, ucmy-
CKaeMoro TakMM o6pa3oM, 3aBUCHT OT ABYX ()aKTOPOB: OT TOr0, KaK
CBeT Jollle]1 10 MaTEPUH, U OT CaMOii ee CTPYKTYPHI (KaKHe aTOMbI
ee 00pa3yloT ¥ KaK OHM OpraHM3oBaHbl B mpoctpaHcTBe). OcBe-
THUTD 1610KO COTHEYHBIMM JTyYaMH HUJIM KPACHbIM MCKYCCTBEHHBIM
CBETOM — 3TO He O/IHO U TO K€, KaKk He OJJHO U TO XK€ — OCBETUTb
s16JI0KO0, XpYCTJIbHYIO NeNeJbHHUIlYy UM 3epKajio. MBI MOXeM I1o-
JIOXKUTD MO JIaMIy KHUTY MM anesibcuH. O6a npeaMeTa nojyyar
OJMHAKOBBII CBET OT 3TOr0 HCTOYHHKA, HO OyAyT B3aMMOEHCTBO-
BaTb C HUM NO-Pa3HOMY U OTpa)kaTb pa3Hble CBETOBbIE JyYH. ITH
pa3yinyus Jal0T HaM HHOPMaLIHIO O TOM, Ha KaKOil MMEHHO npeJ-
MeT Mbl cMOTpUM. EciM HaM HY>XHO M3y4uTh mpolecc o6pa3oBa-
HHUs1 U300paXKeHH i, TO MBI IOJDKHBI MCXOUTh U3 BUIMMOTO CBETA,
OTPaXK€HHOTO TeJIAMH.

PaccMoTpuUM npuMep ¢ CHHUM KapaHJallOM Ha pPUCYHKe 6
(Ha npeapiayueit crpaiuue). C KaXx/J0i TOYKH ero NoBepXHOCTH
B pa3HbIX HalpaBJIEHUSIX UCXOAAT CBeTOBbIe Jyud. B HUX coaep-
JaTcs JaHHble 0 ¢popMe U pakType KapaHaaua. JIyyu, ucxoasiue
M3 TOYKHU A, B3aUMOJEHCTBYIOT C CHHUM rpudesieM, KOTOPHIil Mo-
rJiowaer 3eJieHbli M KpacHbIi 1BeTa. Jlyum, ucxoasiuue u3 C, B3a-
HMOJEHCTBYIOT CO CJIOEM 3eJIeHOH KpacKH, KOTopasi MOrJolaer
KpacHblif ¥ cuHui. HakoHen, sy4H, ucxoasimue u3 B, B3auMonen-
CTBYIOT C KpaCHOI Kpackoii, kOTOpasi IOrJo1iaeT CHHUIA U 3eJIeHbIH.
Ha Bce Touku kapaHzalla momnaju OJUHAKOBbBINA CBET, HO JIy4H, OT-
paXKeHHble 3TUMHM TOYKaMH, Pa3jIMyaloTCs, ¥ 3TH pa3jivuyus JaloT
uHGopMalmio 0 Toykax. OOBIYHO 3TH JIyYH PacCeUBaIOTCA B NPO-
crpaHcTtBe. Ecan MBI moctaBUM MNepej KapaHAallOM 3KpaH L,
Ha KaXXyl0 TOYKY ero NoBepxXHOCTH OyayT majaTh Jiyyu CBETa, OT-
pakeHHble OT MOBEPXHOCTH KapaHjaiua. Hampumep, Ha Touky K,
Kak ¥ Ha JII00yIo ApYyryio TO4YKy 3KpaHa, Hanpumep Ha K', nonmaayr
CHHHe, 3eJieHble M KpacHble J1yyH. Takum o6pa3oM, Bce TOYKH L 1o-
JIy4yaT OIMH M TOT Ke CBeT OT KapaH/allla M He JayT HaM HUKaKuX
JAaHHBIX O TOM, KaK BBITJISIAUT IIPEeIMET.

FEOMETPUA CBETA
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Ecam xe Mexay 3KkpaHOM M KapaHAalIOM Mbl pPa3MeCTHM
CTEKJISTHHYIO JIMH3Y (CM. PUCYHOK 7), CUTyallUsi U3MEHUTCS Kap-
OUHaibHbIM oOpa3oMm. Bce cMHHUe J1yuH, oTpaXKeHHble TOYKOM A
¥ IOXOASIIHE 0 IMH3BI, COMAYTCS B TOYKe 3KpaHa A’', KOTOpasi Toxe
Oynert cuHei. To e MPOM30MAET C KPACHBIMH JIyYaMH TOYKH B, KO-
TOpbIe IOWAYT A0 KPacHOM TOuku B’', u ¢ m060it Apyroit TOYKoi
BMAMMOIi MOBEPXHOCTH KapaHpaawa. CBer oT mpeamera 6osiblie
He pacceMBaeTcs paBHOMEPHO IO BCel NIOBEPXHOCTH 3KpaHa. JInH3a
6s1aroapsi CBoeii reoMeTpuu M pedpaKkiLMH MO3BOJISIET Pa3/ieUTh
JIyYd — OHa COeJMHSIeT KaXkAYIO TOUKY KapaH/allia C onpe/ieIeHHOH
TOYKOH 3kpaHa. B pe3ysibraTe Ha HeM NpoeLMpyeTCsl IepeBEPHYTOE
n300paxkeHe KapaH/alla, KOTOpoe faeT MHPOPMaLHIO O IIpeMeTe,
NOJIy4eHHYIO NPU B3aUMOJEHCTBUU C HUM cBeTa. Ty Nepenayy
JAaHHbIX TPY MOMOILM CBETa Mbl Ha3bIBaeM BH/IEHHEM, BeJlb B HALINX
rJa3ax MMeIOTCs JIMH3bI, poelrpyoLIe n3o6paxkeHne Ha CBETO-
4YyBCTBUTEJIbHbIE KJIETKH CETYATKH.

B otcyTcTBHe 3KkpaHa, ceTYaTKH MJIM MJIACTUHBI U3 CBETOYYB-
CTBHUTEJIBHOTO MaTepvaa Jiyuyu OyayT mepecekaTbCsi 3a JIMH3OM,
B Toukax A', B', C' v Apyrux u npoJoJpKart CBOil yTh, He B3aUMO-
NeNCTBYSI APYT € APYroM (cM. pucyHok 8). COBOKYIIHOCTb 3THX TO-
yek HopMHpPYeT MO/IeJIb CBOEro H306paxkeHHsi, NogoOHYyI0 (o6paT-
HyIO M Apyroro Macuitaba) TOM, YTO OTPaXKaeTcsi OT MIOBEPXHOCTH
KapaHJjaila.

PUC.9
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[lo Tolf Xe mnpuUyHMHE H30-
OpaxxeHre OyleT YETKUM TOJIBKO
Ha OIpeleJeHHOM PpacCTOSIHUM
OT JIMH3BI, T€ CXOAATCS JIy4YH,

PKUC. 10

nopoxxaawoue Toyku A', B' u C'.

Eciu Mbl pacnosioxxum skpaH He-

MHOro 6Jimxe 3TOH TOykM (B d,) -
WM HeMHOro Jaiblie Hee (B d,),
TO JIy4M, UCXOJAsSLIHe, HaNpHUMep,
ot B, He OyayT CXOANTHCS B OJHOIA
Y TOH Ke TOYKe, OPOXK/asi BCero 0JHy TOYKy B’, HO cripoellpyI0T
OKPYXXHOCTb (cM. pucyHok 9). Kaxxgas Toyka kapaHjaaiia nopox-
JaeT CBETOBOE MSTHO, 2 HTOrOBOE H300paxkeHHe Oy1eT HAaNOMHHATD
PHMCYHOK YepHUJIaMH Ha BIUTHIBaloLlei 6yMare, KOrja Kaxaas ToY-
Ka TepsieT CBOIO YeTKoCTb. HakiaabiBasich ApPyr Ha Apyra, OKpyx-
HOCTH 06pa3yioT pa3MbITOe H300paxeHue.

C camoro co3aHust AMONTPUKH [JIaBHOH ee 1eJIbIo ObLI0 yCTa-
HOBJIEHUE Pa3MePOB U300paXKeHUsI U PaCCTOSIHUSI, HA KOTOPOM OHO
BO3HMKAET B YETKOM BH/IE, B 3aBUCUMOCTH OT PaCIOJIOXKEHHUS UC-
TOYHHUKa cBeTa. KiTioy k pelieHuio Haio UCKaTb B POKYCHOM paccTo-
SIHMM, TO €CTh B PACCTOSIHMM, HA KOTOPOM CXOJMTCS My4OK Jy4yeH,
npolleAINX CKBO3b JUH3Y (cM. pucyHok 10). BnepBnie ¢pokycHoe
paccTosiHie ObLJIO OMpeeeHO IKCIIEPUMEHTAIbHBIM Iy TEM M0OCJIe

PCL 2f f 0 r 2F

MNpocTpaHcTBO NpeameTos NpocTpaHCcTBO H306pameHHi
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He6O0JIbLIOro BO3ropaHusl, BHI3BaHHOTO KOHLIEHTPALIUei COJTHEYHbIX
JIydeii, MpeJIOMJISIIOIIMXCS B U30THYTOM Kycke cTekJia. Touka, B Ko-
TOPOWM OHM CXOAATCS, Ha3biBaeTcsi HOKycoM; Mbl OyieM 0603HayaTh
ero 6ykBoi# f.

DokycHoe paccTosiHMe — camasi BaKHasl ONTUYeCKast Xapak-
TEPUCTHKA JIMH3, KOTOPasi MOKa3bIBaeT MX CIIOCOOHOCTb OTKJIOHATD
Jly4u cBeTa. PaccTosiHMe 3aBUCUT OT MaTepUaJia JIMH3bI U OT ee reo-
METDHH, TO €CTh CTENEHH U3rnba ee KOHTYPOB, BJIMSIOLIENH TaKXKe
Ha TOJILMHY JHH3bL. Yem GoJible U3rub JUH3bI (M ee TOMIHHA),
TeM MeHbllle POKYCHOe PacCTOsIHMe, U HA0OOPOT.

DokycHoe pacCTosiHUE MO3BOJISIET Pa3fieIUTh MPOCTPAHCTBO
nepel JIMH30i — MPOCTPAHCTBO MPEAMETOB — Ha TpHU OoJblune
30HBI M MCCJIEZIOBATh, KAK MEHSIETCS M300pa)keHHe B 3aBUCUMOCTH
oT pacnoJsioxxeHus npeaMeta. [lepBasi 3oHa HauuMHaeTcs B TOYKe,
yAaJIeHHOH OT JIMH3bI Ha ABa (POKYCHBIX PACCTOSIHUS, U YXOIUT
B 6eckoHeyHOCTb. BTopasi HaxoauTCs MeX Ay ToYyKaMH (OKYCHOTO
PacCTOSIHUS M YABOEHHOTO (POKYCHOTO PacCTOSIHUSA. TpeTbst IeKUT
MeX 1y JIMH30HM U TOo4KOi# okycHOro pacctosiHusl. MoxHo ycraHo-
BUTb TPH 00J1aCTH, CHMMETPHYHbIE 3TUM U HAXOASILLMECS C APYTroi
CTOPOHBI JIUH3bI (Y€TBEPTYIO, MATYIO M LIECTYI0), — MNPOCTPaH-
cTBO U306paxxeHuit. OnpeaesuB noJje Urpsl (CM. pUCYHOK 11), Mbl
MOJKEeM HayaTb MaTy, IOMECTUB CHHUI KapaHJalll B EPBYIO 30HY.
JIuH3a yMeHbUWIUT H300pakeHHe U MepeBepHET ero, orobpa3uB
B n151TO# 30He. YeM Aasnblue OyaeT KapaHaaul OT JIMH3bI, TeM OJHxKe
OKaXXETCs1 ero rnepeBepHyToe udobpaxeHue k Touke f. [Ipu npu-
6MKeHMM KapaHJalla K JIMH3E ero nepeBepHyToe u3obpaxeHue
Oyzer yBeIM4YMBaThCs, OAHOBPEMEHHO npubnxkasics k 2f. [Ipen-
METBI, PaclioJIOKEeHHbIE B 3TOH NMepBoi 30He, GOPMHUPYIOT H306pa-
XKeHusl, yrobHble s HOTOaNnapaToB: Koraa Msl ¢potorpadpupyem,
HaM HYXHO YMECTUTh Mei3axk WM JMIO YesloBeKa B HeGOJIbILIOMH
NpPsSIMOYTOJIbHHUK.

B TOT MOMeEHT, Korja KkapaHaau focturaert 2f, iMH3a ¢popmu-
pyeT ero nepesepHyToe u3obpaxkeHne 6e3 yMeHblIeHHs] Pa3MepPOB
B 2. Eciu MBI NPOA0JIXKHUM NPHOIMKATH KapaHJall U CMECTHM ero
BO BTOPYIO 30HY, INH3a 06pa3yeT yBeJHMYEHHOE NepeBepPHYTOE U30-
OpaxceHue B LIecTOit 30He. YeM 6Gxke kapaHaaw Oyzaer K f, Tem
6osblie OyneT M3oOpaXxkeHHe M TeM Jajibllie OHO OKaXeTcs ot 2f'.

FEOMETPUA CBETA
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VIMeHHO no3aToMy BTOpast 06J1aCTh MCNOJIb3YeTCs 1Jis MPOEKLHU
M300paXkeHUH, HanpUMep Ha KHHOIKPaHe.

Eciu xapaHzain okaxercsi B f, JIMH3a He cMOxeT cpopMu-
pOBaTh HUKAKOro M300paXkeHHsi, UCKPUBJIEHHbIE €10 JY4H CBeTa
He Oy1yT OpraHu30BaHbl KAKUM-1MO0 MOJIE3HBIM /17151 HAac 06pa3om.
Ho ecsin nomMecTuTh NpeiMeT B TPETHIO 06J1ACTD, IMH3a HAYHET OT-
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PUC. 14

PUC. 15

a

o M =
MA A

f'vnep6ona

OKpYXHOCTb

KJIOHSITh JIyYd BecbMa cBoeoOpa3Ho (cM. pucyHok 12). [TosyyeH-
HOe n306paxkeHue HeJb3si OyeT CripoepoBaTh Ha 3KpaH 1 ¢o-
toanmnapat. M3o6paxeHune 6yaet npeacraBiasath coboil KapaHaai
ropa3ao 601bUIMX Pa3MepOB, NPU 3TOM He mepeBepHyThIA. Takoe
1300paXKeHHe Ha3bIBAETCSI MHUMBIM, a 3TOT 3¢ ¢EKT MCIOb3yeT-
Cs1 B YBEJIMYUTEJIbHBIX CTEKJIaX, KOTOPbIE MOAHOCAT OYeHb OJIM3KO
K NIpeIMETaM.

[IpumepHo B 1608 roay 66110 ci1yyaitHo 06HapyKEHO, YTO KOM-
OUHUPYS 10CJIe10BaTe/IbHblE OTKJIOHEHHSI, IPOU3BOAUMBIE JBYMS
JIMH3aMH, MOXKHO TOJIYYUTh YBeJIMUYeHHble U306paXKeHUs] yaaleH-
Hbix npeameToB. Tak 6bi1 u306peTeH Teneckon. Ha pucytke 13 mno-
Ka3aHa CXeMa PacroJIOXKeHHs! CTEKOJI, O3BOJISIONIAst MCII0Ib30BaTh
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MX ONTHYEeCKHe CBoMcTBa. Pa3yMeercs:, TeieCKONbI HAaNpaBJsIoOT
Ha NpeaMeThl, KOTOpble HAXOASATCS OT MEPBOii JIMH3bl HAa ropa3ao
6OJIbILIEM PACCTOSIHUM, YeM JBOitHOe (OKYCHOE; M03ITOMY ammnapar
co3aeT MaJleHbKoe U300paXkeHre MeX1y CBoeii TOYKo# f (Ha pH-
cynke — f' ) 1 2f. 310 N306paxKeHne MOXHO 3aperuCTpMpOBaTh
¢doroannaparom. Llesb 06beKTHBA — YJIOBUTD yJaJIEHHbIN NPEAMET

ABEPPALIUA CBETA

N3-3a abeppauunn coepnyeckan NuH-
3a He HanpasnAeT BCe napannenbHble
Nyyu cBeTa, nonajalowne Ha ee no-
BEPXHOCTb, K OAHOW TOYKE, U U30-
6paxeHna NoNy4alTCa pa3mbiTbiMHU.
YT06b!I NOBLICUTL YETKOCTb KAPTUHKM,
Heo6xo0aAnuMO CKOM6MHMPOBATbL OTKNO-
HeHuSA, Bbi3biBaeMble pedppaKkumnen,
C TEMU, YTO Bbi3biBaeT CaMa nosepx-
HOCTb NMnH3bl. Kpan oKpyrnoro crekna
HanpasnAeT Ny4n, npoxoasime 6nu3-
KO OT ero ueHTpa, K oaHOMY GOKyCy.
Ho no mepe npubnueHus nyven
K Kpalo NMH3bl X PacxoxaeHne pac-
TeT. ANA Toro 4To6bl CTEKNAHHAA NUH-
3a ¢opmunpoBana uso6pameHua 6e3
cdepuryeckon abeppaumnu, ee KOHTyp
[ONXKEH UMETb BUA HE OKPYXHOCTH,
a annunca wnun runep6onol. B anoxy
FoWreHca yxe cywecrsosany TEXHO-
noruu, Nno3sonfBlWMKe NPoOn3BoOAUTb
NUH3bl UMEHHO TaKon GopMbl. OAHAKO
npupoaa ropa3ao n3obpertarenHee,
4YeM YeNnoBe4YeCKU pa3yMm, 1, Hanpu-
Mep, B rna3ax Tpuno6uTos, MOPCKUX
YNEHUCTOHOrux, Xuswux 6onee 300

T RALTE
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Par C. H. D. Z,
Avec wn Difiours de ls Casfe
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E
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Chez PIERRE yanoex
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A &, Marchand Libraice,
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06noxKa «Tpaxrara o csere» MNoirexca.
B 3TOM TPyAe COAEPKATCA YePTeH NUH3,
KOTOpbie KOPPEKTHPYIOT CHepUYECKYIo
a6eppaumio.

.

MWNMOHOB NET Ha3af v yxe BbiMepwux, 6binu co6paHbl BCE TUNbI IMH3, KO-
Topble BNnocneacTsun n3obparkan [lekapt. B ocHoBe xpomaTuiecKkon abeppa-
UMK NeXxuT apyran npuymHa. Npoxoas Yepes nnMH3y, 6enbii CBET pacnaaaeTca
Ha UBETHOMW Beep, Kak ecnun 6bl OH Npoxoann Yepe3 Npu3my. Takum o6pa3om,
Ny4u pacceuBaloTCs, Co31aBan pa3MbiToe n3o6paXeHue.
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¥ pa3MeCTHTb ero H3o6paXkeHue nepe BTOPO JIMH30H, OKYJISIPOM,
KOTOpasi IeHCTBYeT KaK yBeJuyHTebHOe crekso. OHa pacnoJiara-
eTcsl TaK, YTo U300paXkeHHe, IOPOXKAEHHOEe 0O BEKTHBOM, MONagaeT
B TPETbIO 061aCTh (MEX/y OKYJISIPOM U ero ¢okycoM, f, ), U Ha ero
OCHOBE CO3JaeTcsi BO MHOTO pa3 yBeJIM4YeHHOe MHUMOe H3o0paxe-
Hue. Ha pucyHnke 14 (cM. ctp. 36) MOXHO YBUAETb TPA€KTOPHIO
aydeid. O6beKTUB NMOPOXKAAET TOYkH A’ M B’, KOTOpbIe MOMAAAIOT
B TPETBIO 06J1aCTh OKYJISIPa, a OH, B CBOIO OYepe/lb, TOPOXKJaeT MHH-

Moe u3obpaxeHue ¢ Toukamu A" u B”.

3AKOH NPENIOM/IEHMA \

3aKoH pedpaKumnm 6bin chop- A . B
MynupoBaH yxxe B 984 roay nep- |
CHMACKUM y4eHbiM AGY Caxnom |
B ero «KHure o nNopKuraTenbHbIx r\ o !
MHCTPYMEHTax», HO HUKTO U3 eB-
pPONEenCcKux acTpOHOMOB He 06- 10

paTUn BHUMAHKUA Ha 3TOT TpyA. —
B XVII Beke 3aKOH 6bi1 OTKPLIT :

BHOBb NO MEHbWEN Mepe TpH .

pa3a. B 1601 roay 3to caenan
Tomac X3ppuoTT, HO OH He ony-
6n1nKoBan cBOW pe3ynbraThl.
B 1620 roay Bunne6popa CHen-
nnyc (nnn CHennb) noBTOpPUN
OTKPLITHE, HO paccKasan O HeM
TONbKO Y3KOMY Kpyry c4acTnus-
4YWMKOB, COCTOSIBLUMX C HUM B Nepenucke. [lekapt npuwen K TeM Xe BbiBOAaM,
4TO M ero NpeAwecTBEHHUKHK, B KOHUe 1620-x roaos. Ha cen pas oH ony6nu-
KOBan CTaTblo Ha 3Ty TEMy B OAHOM U3 NPUNOKEHUIN K CBOEMY «PacCyaeHmIo
0 metoge». [NoCKONbKY [lekapT NpoXXun HeKoTopoe Bpema B HuaepnaHaax,
MHOrue NaTpnoTbl 3TOA CTPaHbl, B TOM Y1ucne u MNonreHc, npeanonaranu, 4to
¢$paHLy3, BOCNONb30BaBLKCL PAaCCEAHHOCTLIO CHenng, ycnen NpoYurarth ero
nucbMa. Ho 3aT0 06BUHEHME BPAA M MOXHO CHMTaTb NPaBOMEPHbLIM. B nio6oM
Chy4ae, 3aKOH CBA3aH C uMeHeM CHenns.

PaHblwe Bcex OCTaNbHbIX YrNbl, KOTOPble 06pas3yloT Nyyu cBeTa, Npoxoaauimne
CKBO3b NOBEPXHOCTb BOAbI, onpeaenun Nronemein. OH 3aMeTun, 4To Npu yse-
NNYeHUHU a yBenu4nBaeTca u B, Npu 3TOM 3aBUCUMOCTb He Gbina NMHENHOMN.
NTonemen He CMOr BbIBECTM MaTeMaTu4ecKyio popmyny, N0 KOTOPOW, UMen

D
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O6bIYHO O6DBEKTHBBI MMEIOT [OBOJIBHO GOJIbLIME pa3Mepbl.
Yem Gosiblile MOBEPXHOCTh JIMH3bI, TEM OO0JIbllle CBETa OHa cobe-
peT: 3T0 Heo6XOAMMOe YCJIOBHE AJIsl NMOJyYeHUs] H3006paxkeHus
0OBEKTOB, OT KOTOPbIX MCXOAUT OYeHb CJIalOblif CBET, TAKUX Kak
3Be3apl. OKysip Xke MMeeT 6OJIbLIYIO TOJNLIMHY M HU3rM6, YTOOBI
COKpaTUTb (POKYCHOE pPacCTOsIHME, CHIIbHEE OTKJIOHUTD CBET U I0-
Jy4uTb 60JblIee yBenanyeHue. [0 CHX MOP MbI TOBOPHJIM O JIMH-
3e OnpelesieHHOro THUMa — ABOSIKOBBIMYKJIOH. OHa OTHOCHTCS
K cepuyecKuM JIMH3aM, KOTOpble NpeJCcTaBIeHbl Ha PUCYHKe 15

3HayeHWe NepBoro yrna, MOXHO BbIYUCNUTL 3HAYEHWE BTOPOro. B cBoeM «T pak-
Tare o ceere» OUreHe MCNOoNb30Ban PUCYHOK, NPUBEAEHHBIN Bbilwe, 4TOG6bI Bbl-
BECTU 3aKOH 0 pedppaKumu. Ha HeM n3o6paxeH nyy ceeTa, NPoOXoAALULUA Yepe3
cnon Bo3ayxa oT A K O, rae oH KacaeTc ropn3oHTanbHOM NOBEPXHOCTH CTEKNa.
Ero TpaexkTopua o6pa3yeT yron a ¢ Boo6paxaemMon BepTUKaNbHON TIMHNEN.
MNepecekan rpaHuuy cpea, ny4 OTKNOHAETCH U NPOXOAUT Yepe3 CTEKNO NO Nps-
MOW NUHUW NOA MEHLLWWM YrnoM, B, oT O K D. HTo6bl yCTaHOBUTL B3aMMOCBA3b
Mexay a 1 B, A0CTaTOYHO NPOBECTH OKPYHOCTb C NPOM3BONbHBIM PAANYCOM I
CooTHOWeHne Mexay AnHammn otpe3koB AB n CD 6yaeT NOCTOAHHbLIM ANA Nio-
Gov napbl yrnoBs a 1 B 1 coctaBnfer npumepHo 1,52.

A8 _AB 152
b ¢cD

[na ppyrux nap cpea 31o Yucno 6yaeT cBouM. Tak, Npu nepexoae oT Bo3ayxa
K BoAe oHO paBHO 1,33. CooTHOWEHWE Mexay OTPe3KaMn MOXHO Bbipa3nTb
Ha OCHOBE YrnoB, UCNONb3YA TPUrOHOMETPUYECKYIO HYHKUMIO CUHyca. Mo pu-
CyHKy lMonrenca,

. AB . . CD
smu:T nsinp=—.

Takum 06pa3om, 3aKoH CHeNNst MOXHO 3an1caTh Kak

sina

Tﬂﬂ =152

370 ypaBHEHWE NO3BONAET NOMYYUTb YroN NPENOMNEHNA NI060ro NaaaoLwero
nyva.
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(a — nBOsIKOBBIMYKJIast, b — MJIOCKO-BbINMYKJIast, C — MJIOCKO-BOTHY-
Tast, d — IBOSIKOBOTHYTasl U € — BBINYKJIO-BOrHyTast). CyluecTByioT
Takxe napa6osnyeckue (f) 1 runepbomyeckue (g) JMH3bL

OnHako B nNpUpoJie Jy4u CBeTa BeAyT cebsi He TakK yNopsiao-
4YeHHO, KaK 3TO U306paXkaeTcsi Ha pUCYHKaXx. TeecKomnsl ¢ caMoro
CBOErO MOSIBJIEHUs] XapaKTePU30BaJIKCh cHepryYecKoil U XpoMaTu-
yeckoii aGeppauueii, ¥ 3TH ontHYeckre AedeKTbl CHUXKAMN Kaye-
CTBO H300paXKeHHUSI.

Codepuueckue JTUH3bI HAeaTbHBI TOJbBKO B TOM CJyYae, ecsiv
JIy4H TMPOXOAST Yepe3 HUX BOJIM3M OT MX LIEHTPa C NOCJeNyOIHM
COKpallleHHeM NOJISt 3pEHHUSI.

HA CLEHY BbIXOAWUT MNOUIEHC

H3ob6peTeHue Tesieckomna He MOBJIEKJIO 32 CO60it aBTOMAaTHYECKOrO
noATBepxaeHus: Teopun KonepHuka, Ho riry60ko H3MEHMJIO apry-
MEHTALMIO B CIIOpPax MeXy NMPOTHUBHUKAMHM U CTOPOHHMKAMH Teo-
puM resMoneHTpu3Ma. BcesieHHass Apucroresst 6bpl1a MOCTpoeHa
Ha TOM, 4TO 4YeJIOBEK MOT BUJETb HEBOOPYKEHHBIM IJ1a3oM. To, 4To
JIeXKasio BHe 3TUX NpeJiesIoB, ONIMChIBAIOCH C TOMOLIBIO YIMBUTEIb-
HOI KOMOMHALIMH JIOTUKH U BoOOpaXkeHHsi. [Peky BbICOKO LeHHIIH
chepuyeckue GOpMbl U MOTOMY CYMTANH, 4TO JIyHa M MiaHeThl
AO0JKHBI ObITh HMAeanbHbIMU cdhepamu. OOHUM U3 BO3pa>KeHHiH
MPOTHUB reJMOLEeHTPU3Ma ObLIO TO, YTO ecsiv 3eMJIsi yTpauHuBaeT
CBOe LIeHTpaJIbHOe MoJIoXeHHe Bo BcesieHHOiA, moyeMy e OHa co-
XpaHsieT HeKOTOpble NPUBUJIETHH, HAIIPUMeEP SIBJISASICb €JUHCTBEH-
HOI n1aHeTo# co cnytHukom? Haunnas ¢ 1610 roaa launeit cran
OMUCHIBaTh HACTOALIMIA 061K JIYHBI, C KOTOPOrO ObLIM CAEPHYTHI
MOKPOBBI TalHBI, HaJlOXKeHHble paccTosiHneM. OH pa3risizen ee
KpaTepbl ¥ rophbl, a TaKkXkKe OTKPbLI 4eTbipe cnyTHuka IOnuTepa.
Teneckon 6e3xanocTHo onuchiBal HOBYI0 COJIHEYHYIO CHCTEMY,
oIpoBepras ThicsiueJleTHHE TEOPUH, OCHOBAaHHbIE HA HEXBATKe JaH-
HbIX. BIOXHOBMBIUMCDH yAMBUTEJbHBIMH OTKPHITUSMU [anuies,
Kenuep peumms ycosepiieHCTBOBaTh Teseckon. /o TOoro BpeMeHu
BCe YJIyyllleHHUs JeJaJuCch MeTOAOM mnpob u omn6ok, Ho Kemep

FEOMETPUA CBETA



He xoTeJI cTynaTtb HayraZl. OH HaMepeBaJICs UCNIPaBUTbh HEAOCTATKH
JIMH3 M HAaliTU caMble yAayHble UX (GOPMBI C TIOMOLIBIO TEOPETHYE-
CKHMX UCCJIeOBaHUM, KOTOpPbIE OOBbACHUIN Obl MPUHLMN KX JeH-
crBus. K HecyacTbio, 17151 TOro 4To6bl IPUIHTH K yCIEXy, y4EHOMY
He xBaTaslo MHpopMauuu. Mbl yBUIe/H, YTO, IPOXOAS OT BO3AyXa
K CTeKJly, JIy4 CBeTa OTKJIOHSIETCS1, HO KaKOBO TOYHOE COOTHOLIeHHe
MeX 1y YIJIOM MaJeHHusl U YIJIOM npeJioMJieHus, o 1 f? OtBer 3a-
KJII0YaeTCs B TPUTOHOMETPHYECKOIi NMponopuuy, 3akoHe CHeJls,
o kotopom Kenuep eure He 3Han B 1610 roay, koraa nucaj cBoi
TpakTat «/[uonmpuxas.

51 Havan wrgoBaTh 06PATHYIO CTOPOHY HEYAAYHO: 5T B35
CJIMLIKOM MHOTO BOJIbl BHayaJle WM He OTIIM(OBAJ 10 HYKHOTO
COCTOsIHHS. MHe yz1aJl0Ch HCTIPaBUTh OMIMOKY, MpaBaa

He /10 KOHIa, IJIM(YS ONSTh B HY)KHOM TOUYKE; HO 3aTeM,
MpOJ0JXKast paboTaTh, sl ONMSTh BCE UCTIOPTHJIL.

TI0firEHC 0 NPOLIECCE ILIM®OBAHHSA JHH3

PucyHk#, npeacTaB/ieHHble Bblllle, MIO3BOJISIOT KaYeCTBEHHO
npoaHanu3upoBaTh opmupoBanue usobpaxenuid. C 31Ol XKe
LleJIbI0 MCII0JIb30BAJIMCh M YepTexH, koTopsle Kensep nomectun
B CBOIO «/Juonmpuxky». JIyun cBeTa MCKa)kaloTCs, Majasi Ha JIMH3bI,
HO Kak UMeHHO? Kerniep oTBeTHJI Ha 3TOT BONPOC, TOJIbKO U3Mepsis
OTKJIOHEHHMSI ONBbITHBIM NyTeM. B pe3yJibraTe OH He cMOr cO3AaTh
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06L1YI0 TEOpHIO, Beb [JIs1 TOrO YTOOBI UCCJIEN0BATh KaXK b CJIy-
4Yaif, Ha1o OBIJIO pacroJiaraTh JMH3aMH CO BCEMH BO3MOXKHBIMH H3-
rubamu KoHTYypa. /[ TOro YTo6B! NOTYYUTH OOLIME Pe3yJIbTaThl,
TM03BOJISIIOLIHE TOBOPHUTD O JIIOOOM THIIE Ty Yeii ¥ IMH3, He0OX0AUMO
6b1JI0 3HAaTb TOYHOE MAaTEMAaTHYECKOE COOTHOLIEHHE MEeXY yriaMu
pedpakumm.

Cuuraercs, yto /lekapt npuuen k cootHoueHuio CHews ca-
MocTosTeabHO B KoHIe 20-x roqoB X VII Beka, XoTs ciopbl 06 3TOM
BEAYTCS 10 CHX MOP. Y4eHblil BhISIBUJI 3aKOH, KOTOPBIH ypaBHOBe-
IIMBAJT B OHOM YPaBHEHHUH YIJIbl U JIyYd CBeTa, PU3UKY M reo-
METPHIO, OJHAKO CaM OH NpeANOoYMUTa] MaTeMaTHYeCKUi MOAXOA.
3artem /[exkapT IpUMEHUJ YPABHEHHE K PSITY BeCbMa U3SILHBIX BbI-
YHCJIEHUi, CO3/1aB NMOYTH MJIATOHUYECKYIO TEOPHUIO TOTO, KAKUMH
AOJIKHBI ObITH MEaTbHbIE JIMH3BI JJIs1 TEJECKOMNOB: C KOHTYpaMH
B BUJI€ 3JUIMIICOB U runepbo1, yctpaHsBuux cdepuyeckyio abep-
paLMIo. YYeHblii JaXke CIPOEKTHPOBAJ CTAHOK JJIsi TPOM3BOJCTBA
takux JuH3. K coxasieHuo, B TO BpeMsi He ObLJIO CTEKOJIBIHKOB,
06J1alaBLIMX HYKHBIM YPOBHeM MacTepcTBa. TexHO 10rMH TOrO Bpe-
MEHH MO03BOJISIJIN MOJYYHTb TOJIBKO chepuyecKkye JUH3bL.

ToiireHc 3axores1 BOMJIOTUTb MeyTy /[ekapTa 06 HmeasbHOM
TeJIeCKOIle, HO Ha OCHOBe JIMH3, MPOU3BOACTBO KOTOPBIX OBLIO
no nieyy ero coBpeMeHHukaM. OH BrepBble NMPUMEHHJ 3aKOH
CHenst 17151 TOro, YTOOBI TOYHO BBIYUCIUTD (POKYCHOE PacCTOsIHHE
¥ yBesimueHue J1060i chepuyecKoit JTMH3bI, ONpesieisisi pa3Mephl,
pacroJioXkeHue U OPUEHTALHUI0 U300pakeHHil. YueHbIil cMOr U3-
JIOXXUTb Ha Oymare pe3yJIbTaT, M0JIy4aeMbIil IIPH MCIIOJIb30BaHUH
JMo6bIX ABYX U 6oJiee JIMH3, He Tprberasi K IOCTaHOBKE ONbITOB.

3Hasi COOTHOIIEHHE MeXAY o U 3 pPH Mepexojie OT BO3AyXa
K CTEKJIy ¥ TeOMeTPHIO JIMH3, [ToiireHc ocyuecTB1I aMOUIIMO3HBIN
nyaH Kensepa u cBes1 IMONTPUKY K MaTeMaTH4YecKo# 3afaye. 3a-
JIOXXUB OCHOBBI 001L1IeH TEOPUH TeJIECKOIIOB, y4eHbIH Hayal BBOAUTD
B X KOHCTPYKLHIO NepBbie yayduenusi. OH paccuuran usrub Bo-
THYTOrO OKYJIsipa Jist Io6oro 06beKTHBa, KOTOPBIH, Oy 1yuu pacmno-
JIO)KeHHBIM Ha OIpe/ieJIEHHOM PAacCTOSTHUH, NMOJIHOCTBIO YCTPaHSLI
chepuyeckyio abeppauuio (cM. pucyHok 16). Ho ato 6bu1 b ya-
CTUYHBIH ycreX, MOCKOJIbKY TaKoe MapHoe YCTPOICTBO (BBIMYKJIbIiA
00BEKTHB C BBITHY ThIM OKYJISIPOM ) COOTBETCTBOBAJIO TEJIECKOITY, Ha-
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OUN0COD-PEMECIEHHUK

No MHeHuio bepTpaHa Paccena,
Bapyx CnuHo3a (1632-1677) 6bin
«CaMbiM 61aropoaHbIM U3 Bcex ¢u-
nocodos». EBpenckan o6wmnHa Am-
cTepaama He pasgensna 3Toro BOC-
X1LWEHNA 1 neTom 1656 roaa narqana
MbIC/IMTENS 3a ero «HevyecTuBble Aew-
CTBUA U CywaeHns». Taknm o6pa3oMm,
CnnHo3a, KOTOpbIK NOCNe CMepTH
0TLA OTKa3aNCcA B3ATb Ha ce6a pyKo-
BOACTBO CEMEWHBIM NPEANPUATUEM
(8 06n1acTn tMNopTa-3IKcnopTa, Kak
Mbl CKaszanu 6bl ceroaHfA), nonan
B A€NuKaTHylo cuTyauuio. ing Toro
4YTOG6bl NPOAOMKATL UCCNEAOBAHUA
Nno 3TMKe U 60roCNOBHMIO, OH HyXAaan-
CA B CpeAcTBax K CylwecTBOBaHMIO.
HakoHeu, CnnHO3a Hawen 3aHATue,
6onbwe BCero noaxoAnBWeEe ero
TepnenMeBoMy xapaKTepy u yaosneT-
BOpABLWEE ero CKIOHHOCTb K OAUHO-
YyecTBy, — peyb MaeT o wandosBkKe
nnH3. OaHako B pe3ynbraTe BAbixa-
HUS CTEKNAHHOM NbINK Y MblCAUTENN
Hayanncb cepbe3Hble Npo6nembl
C pecnupaTtopHOW CUCTEMONW. BECHOW  NopTper CnuHoaw paGoTul OpaHua

1663 roaa oH nepeexan B Bop6lopr,  BynedareHa, 1664 roa.

B A0M XyAOXHWKa [laHnana Tanaema-

Ha, KOTOPbIA HAXOANNCA B NATU MUHY-

Tax x0Ab6bl OT XodpBMHKA, 3aropoAHOro Aoma lonreHcos. XpuctnaH MonreHc
1 CnrMHO3a YacTo BCTpeYanucb, pa3roBapusanu 06 ONTUKE U aCTPOHOMMUH,
a TaKxe ¢ yAaoBONbCTBUEM KpUTUKOBanu [lekapra. XpucTuaH BbICOKO LUeHUN
pemecneHHble HaBblki CNMHO3bI, HO He pa3aensn ero GnNocoPCKux B3rNA0B.
OAHaKo NPOCTUM y4eHoro: ewwe J1Ien6HUL 0TMETUN, 4TO MOUreHC «He BbiKa3bl-
Ban HU Manenwero ysneyeHna metapuankomn». Co ceoewn CTopoHbl, CnnHo3a
BOCXMLLANCA HAY4HbIMK AOCTMIKEHUAMM [loreHca, Ho 6bin COBCEM He B BOC-
TOpre oT ero TexHUKn WnndoBaHus: « OUreHc 6bin U OCTAETCA NOrNOWEHHbIM
wnudpoBaHUEM AUONTPUYECKUX UH3 U CO3AaN ANA ITOrO MaLKUHY, AOCTATOYHO
TOYHYIO, NPY NOMOLLM KOTOPOX MOXXHO CO3AaBaTb NKH3bl, NOMOrasn ce6e Ha To-
KapHOM CTaHKe. 1 NOKa He 3Halo, 4TO OH GyAeT C 3TUM AenaTb, U MEHSA 3TO
He CMNbHO UHTepecyeT. ONbIT Hay4un MeHn WnndpoBaTb ChepruyecKue NMH3bl
BPY4HYIO TOYHEE U COBEPLLEHHEE, YEM ITO MOXKET cAeNnaTtb Nin6an MalluHax.
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noMuHaBlleMy rayiuneeBckuit. Haunnas ¢ 50-kpaTHoro npu6imke-
HMSI Takve MPUOOPHI AAIOT CIMLIKOM MaJIeHbKOE M0JIe 3pEHUs, TaK
4TO OHM MOYTH GECIIOJIE3HBI 1JIs1 ACTPOHOMUYECKUX HabOAeHUIA.
ToiireHc moTpaTu JBa rojia Ha NepBYIO PeAaKIUIO TPAKTATA,
B kotopoM Ha 100 cTpaHuLax (MJIIOC HECKOJIBKO JOMOJHEHUIT) U3-
JIaraJl CBOIO MHTepIpeTalHI0 JTUONTPUKU C MATEMAaTHYECKON TOUKH
3penus. Ha npotsikeHun Bcell XU3HM OH NPOJOJ/Ka HIMGDOBATD
3TOT MaHYCKPHIIT, CJIOBHO pa6oTa OblJia IMH30M, KOTOPYIO y4Y€eHblii
BO3HaMepUJICS 10BeCTH 110 uaeana. CaesaB caMblid MOJIHBIA BKJIak
B TeopHIo JMH3 Kemnsiepa U M0JIOXKUB €ro B SIIMK MUCbMEHHOTO
croua, [oitreHc pewn: nopa nepexoauTb K AedcTBUsM. OH 6bLI
He BIIOJIHEe yI0BJeTBOpeH TeopusiMu Kernepa u [lekapTa, Ho ewie
MeHbIIE ero YCTPauBaJIO KayecTBO ONTHYECKUX MHCTPYMEHTOB,
KOTOpbI€ MOXHO 6b1JI0 pHO6pecTH B TO BpeMs. JIMH3bI, Npel-
Ha3HayeHHble IJIsi OYKOB WJIM JIyT, ObLIM fajleKku OT TpeHGOBaHHi
3apOXAaolLeiicsl TEXHOJIOTUH U3TOTOBJIEHUS TeseckonoB. C mno-
Mouibio cBoero 6pata KoncrantuHa B 1654 roay loiireHc Hauyan
u1oBaTh 06BEKTUBBI U OKYJISAPBI COOCTBEHHOPYYHO. ITO OBLIO
HeJleTKOW 3azaveil. IIpexxae Bcero, yyeHblil CTOJIKHYJICS C TEM,
uto WAKGOBUIMKY AepXKalu cBOM HapaboTku B cekpere. HoBas
TeXHHKa MO3BOJIsIJIa MacTepy BBIAEJIUTbCS Ha (OHe ApPYrux; cie-
JOBATeJbHO, JIYYIIUM CIOCOOOM COXPAaHUTh NPUBUJIETHPOBAHHOE
noJjioXxeHue 6b1JI0 Gepeub OTKPbITHE OT KOHKYpeHTOB. HekoTo-
pble YHOCHJIM CBOM TaifHbI B MOTHMJIY, KaK, HanlpuMep, 3HaMEHUThIH
¢paHuy3ckuit usrorosutesb TeaeckonoB Ouannn-Kiaox Jleba.
HukoMy Tak 1 He yaJloCh BbIBEJATb Y €ro BAOBBI CEKPET €r0 JIMH3.
Bo BpemeHa [oiireHca 06b14HO 32 OCHOBY OpaJicst KYCOK CTeKJ1a, 3a-

[lBOMHON oKynap

O6bveKTus
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CTBIBLIETO B HEKO (hopMe. Yke Ha 3TOM 3Tare OblJIM 3aMETHBI 1ep-
Bble ONTHYeCKHe Ae(eKTbl: CTEKJIO MOTJIO ObITh OKPAILIEHO XKeJIe30M,
n300paxkeHHe UCKaXKaJu My3bIpbKH U HEOAHOPOAHAs MJOTHOCTh
MaTtepuaia. 3aTeM 3TOMY KyCKYy Ha CTaHKe C TOMOLbI0 abpa3uBHbIX
MOPOILKOB U APYTUX BeleCTB NpUaBaiach JUH30BUAHAA (opMa.
ITan MoJeIMPOBaHUS BKJIIOYAJ CAaMBIi TPy IOEMKHUIA U A€JTUKATHBIN
npouecc — 1ma¢oBKy. XpUCTHAH JaXke CIIPOEKTUPOBAJ AJIsl 3TOr0
CreLMaIbHbII CTAaHOK, HO CO BPEMEHEM IepeziaJl OCHOBHYIO paboTy
MacTepaM, OCTaBHMB 3a COO0M TOJIbKO GUHAIbHYIO LTH(OBKY JMH3
1151 00 bEKTHUBOB.

Baaronaps pa6ote c inH3amu [oiireHc pacuiMpu CBou npesa-
CTaBJIEHUS O AUONTPUKeE: UHOT A PAaKTHKA JaeT pe3yJIbTaThbl, He-
JOOCTYMHbIE NMPU M3yYyeHUH cyxoil Teopuu. Cpeau HMX 0coHOro
YIIOMHHAHHUS CTOUT yAayHasi KOMOMHALHUs JUH3 — OKyJsp [loii-
reHca (CM. pUCyHoK 17), cocTosIMA U3 ABYX JIMH3, PACMOJIOXKeH-
HbIX TaKUM 06pa3oM, YTOObI PaCIIUPUTB 0JI€ 3PEHUS], YMEHBIUIUTh
abeppalyy U NMATHA, BI3BaHHbIE Ny3bIpbKaMH WJIM HEPOBHOCTSIMU
Marepuaa.

B Mapre 1655 roaa, yepes roj ycuJieHHoii pa6otsl, KoHcTaHTHH
¥ XpUCTHAH 3aKOHYUJIU cOOMPpaThb CBO# nepBbli Teseckon. OH umes
4 M B I/IMHY Y YBeJIMUMBaJ npeaMeTsl B 43 pa3a. [toireHc BnepBbie
BOCIOJIb30BAJICS YCTPOMCTBOM NPSIMO Ha YepAake COOCTBEHHOrO
noma. Korzaa Hactynuia Houb, OH pacraxHyJi iepeBsiHHbIe CTaBHHY,
pa3MecTHJI TeJIECKOII Ha MOZICTaBKe (CKopee BCero, ee poJjib BBINOJI-
Hsi1a 0ObIYHAst JIECTHMIIA) M HanpaBuJ npu6op B He6o. B X VII Beke
acTpPOHOMaM He TMPHUXOAUJIOCH OKUAATD AJIsl HabJIl0leHH i ropoa,
Be/Ib CBETOBOI'O 3arpsi3HeHust He Ob110 — yJmubl [aarm ele He ocBe-
mwanch GoHapsiMH, papaMu MalIMH UJIM HEOHOBBLIMH BBIBECKaMH,
KOTOpble MOIJIM 6bl BcTaTh Mexay [toitrencom u BeesieHHOI.

CHauvasia XpucTHaH paccMOTpeJ camoe 61M3K0oe K HaM Hebec-
Hoe TeJio, JIyHy. 3aTeM, BAOXHOBJIEHHBIH CBeplieHUsIMU [anues,
B MOMCKax HOBBIX CIIyTHHKOB OH HallpaBWJI CBOH B30op Ha Mapc
u Benepy. Ero nepsbiit pucyHok CaTypHa, AoLIeAMIMI 10 HAlIUX
IHeH, natupyertcst 25 mapta 1655 roga. B Tot Beuep on 3ameTu
PSAIOM C MJIaHETOH ApKy10 TouKy. Houb 3a HOubIO OH cJieinJ 3a Hel,
1 16 [He# crycTsi TOYKa BEpHYJIach Ha CBO€ MECTO: 3TO ObLI CITyT-
HMK, 3aBepLIMBLIMIA 060POT MO op6UTe. Yaaya Oblia Ha CTOPOHE
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CKPbITAAI N/IAHETA

XpuctuaH lonreHc Hu pa3y He ucnonb3oBan Ha3BaHne TutaH Ans 0603Ha-
YEeHUA OTKPLITOro UM cnyTHMKa CatypHa — 3T0 UMA Aan HeGECHOMY Teny aH-
rMMACKNA acTPOHOM [OH MNepwenb (1792-1871). TutaH OKa3ancs TaKuMm e
3arafoyHbIM, KaK n NnaHeTa, BOKPYr KOTOPOW OH Bpawancs. N3-3a HaBa34yuBon
MAEeN NOMCKA U3HW B KOCMOCE CNYTHWUKK A0NTOe BPEMA CYUTANUCh BTOPOCTE-
NeHHbIMK He6eCHbIMK Tenamun. OAHAKOo Nocne Toro Kak 6bi10 0GHAPYXXEHO, YTO
Ha TuTaHe camasn nnotHas atMocdepa B ConHeyHon cucteme nocne 3emnu,
Boo6paxeHue acTPOHOMOB pa3birpanocb. HeKoTopble ga)ke Ha3biBanu cnyT-
HUK «NnaHeTon B MacKe». Nucarenu-paHTacTbl A3ex A3umos, Po6epT XanH-
naunH, dunun Auk, Kypt BoHHeryT, ApTyp Knapk u CtaHucnas Jlem Hacenunu
caMblii 60NblwoW cNyTHUK CaTypHa po60TaMu U YyAuwaMu-MHONNAHETAHAMMN.
B peanbHOCTH e, COrnacHo AaHHbIM, NONY4EHHbLIM C NOMOLbIO KOCMUYECKUX
30HA0B, BCe ropa3ao 6onee Npo3anyHo, HO He MeHee 3axsaTbiBaiowe. Mo-
mMuMo 3emnu, TutaH — eaMHCTBEHHOE He6ecHoe Teno B ConHeYHon cucteme,
Ha NOBEPXHOCTU KOTOPOro NPUCYTCTBYIOT MAcCbl BOAbI, 03epa 1 AONUHbI C peKa-
MU, B KOTOPbIX, NpaBaa, Te4yeT He BoAA, a XXMAKKMK yrnesoaopoa. MeTaH v ataH
MEHSRIOT CBOE COCTONHUE, UCNAPAIOTCA, KOHAGHCUPYIOTCA B o6naKa n onaTtb
BbiNAAaloT Ha NOBEPXHOCTb B BuAE A0xAA. CNyCTa ceMb NeT KOCMUYECKOro
noneta, 25 aexka6ps 2004 roaa, oT 3oHAA «KaccuHu» OTAENWUNCA annapar ¢ aB-
ToMaTU4eCKon ctaHuuen «onreHcs. A 14 aHBaps OH KocHyncsa TuTana, cras,
Takum o6pa3oM, NepBbiM NNOAOM YEeNoBEeYECKNX PyK, AOCTUrHYBLINMM TaKOro
yAaneHHoro or 3eMnu Mecra.

BELET

0 km )0 km 4

Kapta TutaHa, coctoswan u3 potorpadpun, CaenaHHbIX KOCMHUYECKUM Kopabnem «KaccuHus
8 2009 roay.
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[iolireHca: OH NpPOBOAMJ CBOM HAOJII0JIEHHSI B TOT MOMEHT, Koraa
KoJ1b10 CaTypHa MPaKTHYECKH UCYESJIO U He 3aTMEBAJIO CBOUM OJe-
CKOM 00J1aCTh BOKPYT NJIAHETBL.

[TepBbie BoceMb cryTHMKOB CaTypHa ObLIM OTKPBITHI B MO-
no6Hble NepHobl, KOTZia KOJIblia BUAHBI C pe6pa, TO eCTh UX IINUPO-
Kasi TOBEPXHOCTDb He oTpaxaeT cBeT COJIHLIA M He HalNpaBJisieT ero
K 3emiie. ITO KpaTKOBpPEMEHHOe sIBJIeHHe HaOJIoAaeTcss OIUH pa3
B 14 ser.

Ho He Bce MOXXHO 06bsICHUTB pOCTOit yaayeit. Koraa [oiireHc
ObL1 ellle MOAPOCTKOM, IPyr1e aCTPOHOMBI BUze M psiioM ¢ CaTtyp-
HOM 3Ty Xe SIPKYIO TOUYKY, HO IPUHHUMAaJIH ee 3a 3Be3fy. [ToiireHc xe
HaCTOWYMBO CJIeUJI 32 TPaeKTOpHeil HeOeCHOro Tejia BOKPYT IJia-
HeThl (32 4 roaa oH 3aperucTpupoBai 68 HHKIOB) M TOYHO 3adHUK-
CHPOBAJI JJIMTEJIBHOCTD NMepHoja ero obpaiienus. BrnocaeacTsuu
cnyTHUK Obu1 HadBaH TuraHoM. IOHbI1 XpucTHaH npu noMmouu
CBOErO TeJiecKona c/iejlajl caMoe KPYITHOe aCTPOHOMHMYEecKoe OT-
KpbITHe nocsie [annnes.

B MIOHe OH OTNpPaBMJI HECKOJBKHUM U3OPaHHBIM, C KOTOPHIMH
COCTOSIJI B epenucke, cTux U3 «PacroB» OBUAMSA, K KOTOPOMY I0-
6aBHJ1 HeckosbKO 6ykB: «Admovere oculis distantia sidera nostris
vvvvvvv ccc rr hnbgx» («Haw B3rsisig mpu6ansmics k faiekum
3Be3fiam» ). Te, KoMy npHLLIO Obl B FOJIOBY NepecTaBUTh GYKBBI, NO-
Jly4unsiv 61 MeHee MO3THYHYIO 110 (opMe, HO He MEHEE MHTEPECHYIO
no coxepxanuio ¢pasy: Saturno luna sua circunducitur diebus
sexdecim horis quatuor («CnytHuk CatypHa o6paiiaercsi BOKpyr
cebsi 3a 16 qHei 1 yeThIpe yaca» ). [ToiireHc coo6LMII pa3raaky 3To-
ro mudpa cnycrs NoYTH rof,

B HayaJie ui0Jisi eMy NpHILIOCH NPepBaTh HAGMIOAEHHUS U NTOI-
YMHUTBCS NPHKa3aM oTia. KoHCTaHTHH XoTe, YToObI ChIH Mmoexas
B AHXEpPCKHI1 yHHBepCUTET M MoJiyyus 3BaHue doctor utriusque
juris, TO ecTh «A0KTOpa Mo 060MM MpaBaM» (IPaXKAAHCKOMY M Liep-
KoBHOMY). [Toe3aka Gblia npoctoii GpopmMaibHOCTBIO. XpHUCTHAHY
He HaJlo ObLIO TPaTHTh BPEMs Ha TO, YTOOBI 3AMOMHUTH COJEpKa-
HHe 00BEMHUCTBIX TOMOB M0 IOPUCIPYAEHLIMH, — €r0 OTell yKe Bbl-
KYTMHJI AUIJIOM 32 Heb6oJblyio 1eHy B 50 ¢pJIOpHHOB.

[OHowa Bocnosib30BaJcs 3TOH MOE3AKOM, YTOGBI MOOLIBATD
B [lapue, rae oH npoBeJ yeTbipe Mecsitia. Ero nepBbie BrieyarJie-
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HHSI OT rOpPO/Ia He BKJIIOYMJIO 6bI B CBOM KAaTAJIOTH HU O/IHO TYPHUCTH-
yeckoe areHTCcTBO. Bckope nocuie npuesaa XpucTuaH nucas cBoeMy
crapiemy 6pary:

«$1 ellle He ycnes1 NO3HAKOMMUTBCA HY C O3TaMH, HU C My3bIKaHTaMH
M 10BOJIbCTBYIOCh IPOTYJIKaMH C MOUMH CITy THUKaMHM MO IPSI3HBIM
yJIMLIAM, UCITYCKAIOIIMM YXKaCHBIi 3anmax, M60 XXUTEN BbLIMBAIOT CO-
JepXKKUMOe CBOMX HOYHBIX FOPLIKOB U3 OKHA, BCETO JIUILb BBIKPUKUBAS:
«OcTOpoXHO, Boaa!» [...] ¥ MeHs ecTb cobcTBEHHast KOMHATA, NIOKPbI-
Tasi KOBPaMH OT MOJIa MOYTH 0 noTosika. Ha yepaake xuByT MbILIN
M KPBICBI, 4aCTO CIyCKalOLIHecs: KO MHe ¢ BU3UTOM. VIMeloTcst M KJ10Mbl,
KOTOpbI€ HOYbIO IPHYUHSIIOT MHE MHOXECTBO HEYI00CTB: y MEHSI BECh
J106 ¥ pyKH MOKDBITBI HX YKYCAMH».

Bo Bpemsi moceuienuns 3aMka Monten6s10 XpuctuaH passJie-
KaJICsl TeM, YTO KOPMHUJI KPOLIKaMH XJie6a TOJCThIX KaproB. YTo6bl
OTBJIEYbCS OT HOYHBIX aTaK KJIOMOB, OH MOCTOSIHHO AyMaJsl Haj 3a-
ragkoii, He gaouieit MoOKosi JTy41IMM acTpoHoMaM EBponbl.
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FNABA 2

3arajika CaTtypHa

CatypH oka3ajcst OTHOU 13 CaMbIX
CJIO’KHBIX 3araJlok HOBOro KOCMOCa, IIOCTENIEHHO
OTKPBIBAIOIIEr0CsI C IOMOIIbIO TEJIECKONOB. ITa MHOTOJIMKAs
IJIaHeTa He JlaBaJjia OKOsI aCTPOHOMaM C TOTO CaMOTo
MOMEHTA, KaK Ha Hee oOpaTuy BHuuManve [anueit
B 1612 roay. A 40 net cnyctsi MoJsionoii ['oitreHc
IPeJIOXKUIT IPOCTOE, U3SIII[HOE U COBEPIIEHHO
HEOXKUJaHHOE pellleHHE.,






Kak oka3anocs, [Iapuxk — 3TO He TOJIbKO KPBICHI, KJIONbI ¥ yJIUYHOE
370BOHHe. [IoiireHcy yaanoch BCTPETHTbCS 3[eChb C My3bIKaHTa-
MM M N03TaMH, 3HAaKOMCTBa C KOTOPbIMH OH Tak Mckal. XpHCTHaH
TaK ONMUCBIBAJ NPUYMHBI, IO KOTOPBIM €ro CINYTHUKH, B TOM YHUCJIe
muaauuii 6pat Jloaeseiik u ky3eH Jlyu [Iy6se, MeyTanu NoceTuTh
crounny QOpaHuum:

«OauH 3asBUJI, YTO NPHEXAJ, YTOOBI HAYYUTBCS BECTH cebst B OJ1aro-
POIHOM 00611ECTBE; BTOPOil — YTOObI NO3HAKOMUTBCS CO 3HAMEHHUTO-
CTSMH; TPETHI1, HANPOTUB, HHTEPECOBAJICSA KPAaCUMBbIMH 31aHUAMU
U MocJieHel MO/J0H; YeTBepThIii MPOCTO XOTeJ yeXaTh MojaJblie
ot aoma. [locsie 1orMX cnopoB, 4YacTo AOBOJIBHO XAPKHX, Mbl MOYTH
€IMHOAYLLIHO MPUILJIH K BBIBOALY, YTO, XOTS 371eCh U 6oJib1LMe 32paboT-
KM, OHH He CTOST TOTO, YTOObI MPe0/10IeBATh TAKOE OTPOMHOE PacCTO-
SIHHUE>.

H3-3a 06111ero IoMOPHCTHYECKOrO TOHA MMHCbMa B HEM HE YIIO-
MMHa/Iach NsTasi NPUYMHA, KOTOPasi M Obljla BO3HAarpaxiaeHueMm
3a Tarotel 500-kuaoMeTpoBOro myreuectBus. [loiireHc moman
B [lapux amoxu Grand Siécle — Benukoro Beka, koraa kak pa3
BOILLIM B MOJly TaK Ha3biBaeMble cayloHbl. OJJHaKO HapsiLy C JMTe-
paTypHBIMH BeyepaMH MapKu3bl ie MeHTEHOH M MajieMyas3eJib e
Ckiozepu cBoM cOOpaHusi ycTpauBaIu u yyeHble. Biaronaps pe-
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KOMeHIauusM otiia XpuctuaH Obli BBeaeH B Kpyxku Kiomza Mu-
JoHa ¥ Abepa 1e MOHMODa, KOTOpbIE BIOCJIeICTBUH CTaIM OCHOBOIA
MOJIHOLIEHHBIX HaAYYHbIX OPraH13aliMii C MpOAyMaHHOMN CTPYKTYPOii
1 60JbIIMMH pecypcaMy, Takux kak DpaHiy3ckas akaieMHst HayK.
B KopoieBckoii 6ub1oTeke, BKIoYaBIei moutd 20 ThiCSi4 TOMOB,
loiirenc nosHakomusics ¢ noarom JKanom lllansieHoM, acTpoHO-
mamu AnpueHom Osy, Mcmassnem Byiio u Kunem PobepBanem.
YsieHbl 3TOM rpynnbl 6€COKOWHBIX UCKaTeJied UMEHOBAJIM APYT
Apyra caMbiM 6JIarOPOAHbBIM, 0 X MHEHHIO, TUTYJIOM — MaTeMa-
THUKaMH.

BceM M3BeCTHO, YTO CekpeT yCNellHOi Kapbepbl 3aKJII04aeTCst
B MO0JIE3HBIX CBA35IX. JTO NMPaBMJIO paboTaeT M ceiyac, a yX B Ha-
yuyHoM coobuiectBe XVII Beka, koraa He cyiiecTBoBaso npogec-
CHOHAJIbHBIX JXYPDHAJIOB W TJAaBHbBIM HMCTOYHMKOM HHGOpMalMH
CJIy>XKHJIa epenrCcKa, OHO ObLIO ellle 6osiee 6e30TKa3HbIM. JINyHbIe
3HAKOMCTBA MMeJI1 OrPOMHOE 3HaYeHHe, TaK KaK MO3BOJIs/IN ObITh
B KypcCe MOCJeJHUX OTKPbITHIi M HUccaenoBaHuit. YacTto Gosbiive
TPaKTaThl BKJIIOYAJH CTPAHUIIbI, KOTOPBIE 0 3TOTO MepechlIaIiCh
10 MoYTe M ycneJsM nepeceys nos-Esponsl. [lepenuceiBasich apyr
C APYroM, yuyeHble MCIPaBJIsIM OIUMOKH, AeTHINUCh TPYAHOCTAMH
M paccka3blBajli O CBOMX rumnore3ax. B aTux nucbMax ynoMmuHa-
JINCb CaMble pa3Hble HOBOCTH, TOBOPHJIOCH, YTO MOJIyyaTeso HUJIH
€ro 3HaKOMbIM OBbLJIM BBICJIaHbl TAaKHE-TO KHUTHM WM BBICKa3biBa-
JINCh MPOCBOBI O MepechliKe paboT, KOTOpble HEBO3MOXHO ObLIO
NOJIyYUThb APYrUM croco6oM. OMH U3 CaMBIX IPKMX PUMEPOB Ta-
KOW mepenyckH, 6oJibliie MoXoxei Ha COBMECTHOE HCCJIe[JOBaHMe,
MBI BUAMM B MUCbMaX, KOTOpbIMM oOMeHMBanuch Bies [lackasb
u [Ibep epma. B yeTbipe pykH OHM CO3aJ I OCHOBBI COBpEMEH-
HOIl TeOpUH BepPOSITHOCTEH, OTTAJIKUBAsICb OT 3aJayd, KOTOPYIO
nocraBui nepexa Ilackanem AHtyan Tombo, wiH, kak oH cebs Ha-
3biBaJI, eBasibe Ae Mepe. Ckopee Bcero, [foiireHc y3Han o6 aToi
3ajiaye BO BpeMsi CBoero mepBoro nyreuiectBusi B [lapwxk. Hayu-
Hble 3araJK1 MPUTATUBAJIN €ro, KAk MarHUT, U IOHOWIA TYT Xe 3a-
aymaics o pewieHuu. IIpn atom [olirenc camMocTosiTeIbHO NpPH-
1IeJ1 KO MHOTMM BBIBOJaM, yxe caesaHHbIM [lackaseM u Mepma,
a Tak)xe C()OpMYJIMPOBaJl OPUTrMHAJIbHBIE UEH, KOTOPbIE H3JI0XKHI
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HEHACTORLMWA PbILAPb U AHCEHUCT

®dpaHuy3CKur MmatemaTuk CumeoH [leHu
MyaccoH (1781-1840) cuntan, 4To B OC-
HOBaHWW TEOPUU BEPOATHOCTEN nexana
«3aAaya, CBA3aHHaNA C a3apTHbIMU Urpa-
MU, KOTOPYIO 3a4an CBETCKOMY NbBY CY-
pPOBbIA AHCEHUCT». B pe3ynbTarte 3Toro
HEeo6bIYHOro COTPyAHNYECTBA NOABUNACH
HOoBas 061acTb MateMaTuKu. CBETCKUM
NbBOM 6bin WeBanbe aoe Mepe (310 CKo-
pee Npo3BuLLe, 4eM TUTyN), @ B KayecTse
CypOBOro fitHCeHucTa BbiCTynan bnea Na-
CKanb. 3aaaya e ocranacb B UCTOpUU
noa Ha3BaHWEM 3a4ayu O pa3aeneHun
CTaBOK W 3BY4YMT Cneaylowmum o6pa3om.
[1BO€e NrpoKOB HaYUHAIOT a3apTHYIO Urpy,
B KOTOPOW MUMEIOT OAUHAKOBbLIE WAaHCHI
Ha BbiMrpbiw. OHK AenaloT 0AMHAKOBbLIE CTABKMW, BbIMIPbIW A0/MKEH 4OCTATLCA
no6eanTenio — TOMy, KTO NepBbIM BbiMrpaeT onpeaeneHHoe KONU4YeCcTBo nap-
TMi noapaa. Ecnu BApYr urpy NnpnaeTcs npepBaTh, Kak A0OMKHLI AeHCTBOBaATb
UrPOKM, YTOGLI pa3aennTb AeHbrn Haubonee cnpaseaInBbLIM 06pa3oM?

NoptpeT Bne3a Nackans.

Ha cueHy sbixoauT MNonreHc

Wesanbe ne Mepe BAOXHOBUN eLle 60/1ee MHTEHCHMBHbIE UCCNeaoBaHuA, Nnpea-
NIOXMB U CMEXHble 3aaa4n. Tak e noctynunu Mackanb, depmMa n MHorue Apy-
rue, KoMy 6bln M3BECTEH NpeaMeT NepenncKu. He ctan NCKNIOYEHWEM U IOHBIK
XpuctnaH lMNownreHc. Kakos 6bin ero Bknag? Cnopbl 06 3TOM BeayTCA A0 CUX
nop. Mol e npuBeaemM ero CO6CTBEHHbIE CNOBa U3 NUCbMA K BaH CxoTeHy,
KOTOPbIM OTKPbIBANCA ero Tpya «O pacyetax B a3apTHON urpe». «Heo6xoanMo
3aABUTb, C APYron CTOPOHbI, YTO6bI HUKTO HE NpUNUcan MHe YeCTb NepBoro
OTKPLITUA, KOTOPAA MHE He NPUHAANEKUT, YTO HEKOTOPbIE 3HAMEHUTenwne
MaTteMaTukn PpaHu MK y)Ke 4aBHO 3aHUMAIOTCA TaKMMK BblYncneHnamu. Oa-
HaKO 3TU MyapeLbl, XOTb U 6poCHUNKn ce6e BbI30B U NPEeAIOKNAN MHOXKECTBO
0YeHb CNOXHBIX 3aAay, AepKaT CBOM METOAbI peleHun B TanHe. [lo3ToMy MHe
NPUWANOCL CaMoOMy UCcnefoBaTb BECb 3TOT NpeameT...» Ha cen pa3 MNoireHc
He CTan TAHyTb C Ny6AnKauMen paboTbl, Kak 3TO 6bIBano B APYrux CUTyaumsXx,
KOraa OH KU3-3a CBOeW MeannTeNbHOCTK NoAYac Tepan NPaBo Ha NePBEHCTBO.
Mexay ero nyrewectsuem B Mlapux 1 U3gaHUeM KHUIM, KOTOPYIO OH OTnpa-
Bun BaH CxoTeHy B Mae 1656 roaa, npowen Bcero roa. bonee nonyseka oHa
OoCTaBanacb e AMHCTBEHHbIM U3aaHWeM No Teopun BePoATHOCTEN. Takum o6pa-
30M, lNorreHc 3anonHun 60nbwon Npo6en No ITon Teme, U ero pabora 3aHana
MeCTO Mexay nepBbiMK Npo6amu KapaaHo u Manunen U BeNMKUM TpyaoM Ars
Conjectandi («McKyccTBO npegnonoxeHni») Ako6a bepHynnu.
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CO CBOMCTBEHHBIM eMy M3sil1ecTBOM B pabote De ratiociniis in ludo
aleae («O pacuemax 6 azapmmou uepe»).

KoHcTaHTHH OTKDBLI Nlepe/ CBIHOM BCe BO3MOXKHOCTH J1J1s1 TOTO,
4TOOBI TOT MONAJ Ha AUIJIOMATHYECKYIO CJIYXO6Y, 0HaKO X pUCTHaH
HallleJs1 Apyroe NpUMeHeHHUe NMoJie3HbIM cBsA3sM. Ero otkpbitue Tu-
TaHa npoussesio ¢pypop B Ilapuxe, u xoraa XKau llansnen cran
yroBapHBaTh yY€HOro ONnyOJHKOBATh €ro, TOT He CTajl BO3paxarb.
Tem He MeHee TolireHca Tep3aj COMHEHMsI, KOTOPbIE NpecJieqo-
BaJIM €T0 Ha MPOTSXKeHUH Bceil HayyHOil Kapbepbl: OH CYUTAJ, YTO
pa6oTa 6bl1a HenmoJIHOM. Pa3Be MOXXHO cuMTaTh TpakTaT 0 CaTypHe
3aKOHYEHHBIM, €CJIM B HEM He PacKpbITa TaifHa ero yJMBUTEJIbHON
MHOTOJIMKOCTH?

TPU JIUUA CATYPHA

Teneckon He TOJbKO MOMOT 3aJI0XKMTb OCHOBBI HOBOH MOZIeJIM KOC-
MOCa, HO M CITIOCOOCTBOBAJI MOSIBJIEHHUIO HEOXKUAAHHBIX TOJI0OBOJIO-
Mok. 3araaky CaTypHa B Te4eHHe MOYTH MOJIyBeKa MBITAIUCh OT-
raJiatb camble BbIAIOLINECS ACTPOHOMBI.

B mapte 1610 roaa 6b11 onmy6IMKOBaH PEBOJIIOLIMOHHBIN TPy
Tanunes Sidereus nuncius («38e30nbiti 6ecmuux»), KOTOPbIH, O1-
HaKO, He CTaJ IOCJIeIHUM B CIHCKe JOCTHXXKEHHMI NMMHM3aHCKOro
yueHoro. B aBrycre Toro xe roga oH Hanucan Kensepy nucbmo,
B KOTOPOM COJiepiKaJjiach CJIOXKHas aHarpaMMma: Smaismrmilmepoet
aleumibunenugttaviras. Kensiep npuioxun Bce cuibt st pacind-
poBku. Kakoe xe HoBoe HebecHoe 4y 10 oTKpbLa [anniein? OH 6bu1
HACTOSILIMM OXOTHHUKOM 3a ciyTHUKamH, a Keniep co3aan Teopuio,
coryiacHO Kotopoi y Mapca ux noJ/kHO 6bl10 6bITh ABa. Kenep
nepecTaBJisil YKBbI U TaK M CSIK, TOKa He MOJIYYHJI OCMBICJIEHHYIO
¢dpa3y: Salve umbistineum geminatum Martia proles («IIpusert
BaM, 6;1M3Hellbl, MopoxaeHne Mapca» ). Boixoaur, launeit ysumen
Te ABa cnyTHUKa Mapca, kotopsle uckan Kensep? Ha camoMm nesie
HeMEeLIKHI aCTPOHOM HEMHOTO CXUTPUJI U IOMEHSIJI OJHY U3 OYKB:
N y Hero NpeBpaTUJIach B [JIaCHYIO U, KOTOpPO# eMy He xBaTarno. [Ipa-
BHJIbHBIM O0TBETOM Obliia ¢pa3a: Altissimum planetam tergeminum
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observavi («OtaaneHHeiIYyI0 U3 MJaHET HaGJI0AaT TPOUHYIO»).
CaTypH 6blJ1 HaHMeHee IPKOH MJIaHEeTOi U caMoM J1ajIeKOM 13 BeeX,
KOTOpPble MOXCHO BUJETh HEBOOPYXXEHHBIM rja3oM. bosee oTkpo-
BEHHBIM, Hexesd ¢ Kensiepom, lanneit 6b11 ¢ BETMKMM replorom
Tockanckum Kosumo I1. OH He ucnbiThIBas TepneHHe CAaHOBHUKA
111ppoBaHHBIMHU MOCJIAHUSIMHY, a SICHO paccka3as 00 yBUIEeHHOM:

«S1... oTKpBLT ellle aApyroe HeobbIyaiiHelee yyo: [...] 3se3na CaTypHa
He SIBJISIeTCS OJIHOM TOJIBKO, HO COCTOUT U3 TPeX, KOTOpble Kak Obl Ka-
CalOTCs APYT ApPYra [...], IpUYeM cpeaHsisi U3 HUX NPUMEPHO B TPH pa3a
60Jb11Ie, yeM 1B GOKOBBIE; M OHH PACIOJIOXKeHBI B POpMe OIHUBBI».

Tanuneit Hagesics, YyTo 061MK 3TUX Tpex HebecHbIX Ten Oyaer
MEHSTbCS C Te4eHHeM BPEMEHH, TaK KaK CIYTHUKH JAOJKHbI ABU-
ratbcs 1o cBoeit opoure Bokpyr CarypHa. Ho, k ero Besnkomy
yAUBJIEHHIO, OOKOBbIE T€JIa OCTaBAJIMCh HEMOABHKHBIMU. B 01HOM
u3 nocaeayouwux nuceM Kensepy lasnieit Ha3Ban MX «MOKOP-
HBIMH CJIyXuTessiMu atoro crapuka [CartypHa), koTopbie ciegsit
32 KaXKAbIM €ro I1aroM 1 HUKOr'1a He OTAAJISAIOTCS OT Hero». Kenep
NpeaJIoXKU Apyroe oObsiCHEHHE 3TOMY YAMBUTEJIbHOMY OTKPBI-
THI0. ITO MOTJIH OBITh HE CITyTHUKH, @ TPU YaCTH €IMHOM NJIAHEThI:
«51 ve cuuraio CaTypH cTapukoM, a cepbl, KOTOPbIE €ro COINpo-
BOX/IAIOT, €ro CJIYXKHUTEJsIMU; YTO JKe KacaeTcsl 3TOi TpeX4acTHOI
¢dopmsl, s npunuceiBaio ee [epruoHy». (IepuoH ObLI THraHTCKUM
Yy/IOBHIL[EM, COCTOSLIUM U3 TpeX Tes, MU(POJIOrH4eCKUM IPOTHB-
HuKoM [epakia B 01HOM U3 ero 12 nogBUroB.)

ITockosbky pacnosioxkeHue YacTel 3TOH CHUCTEMbl He MeHs-
Jock, [anuneii 3aHscs uccnegoBanueM nsited Ha CosHue. Moxzo
cKka3aThb, YT0 CaTypH BOCIOJIb30BAJICS TEM, YTO YYEHBIH OTBJIEKCS,
Y OCYLLECTBHUJI CBOIO NEPBYIO «MyTaluio». Koraa yepes Hekotopoe
Bpemsi [anusieit BHOBb 06paTH/I CBOe BHUMaHHE Ha 3Ty IJIAHETY,
TO GbLJI Ype3BbIYaHO Y AUBJIEH:

«B atoM roay [1612], 0k0J10 COTHEYHOTO PAaBHOAEHCTBHS, Sl ONSATD Ha-
6aoaan Tpu Tesia CatypHa. ITocJsie Toro Kak st noTepsiji €ro U3 BUAA
6osiee yeM Ha nBa Mecsila, Oy1y4u YOeXI€eHHbIM B €ro NOCTOSIHCTBE,
51 ONATb PeLInJ TOHAGII0AATh 32 HUM HECKOJIBKO JHEi TOMy Ha3al.
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Ha ceit pa3 s1 yBuzien ero B OAMHOYECTBE, (€3 MOMIEPHKKH ETO BTOPO-
CTEeNeHHBIX IIaHeT, U 60J1ee Toro, oH 6bUT aBCOIOTHO KPYIJIBIM M ACHO
ouepueHHbIM, Kak lOnutep. YTo MOXHO cka3aTb 00 3TOM HEOOBIYHOM
npeBpalleHuu? YTo aBe 3TH MEHbILIKE 3BE3/Ibl HCYE3JIH, KaK 3TO Obl-
Baet ¢ naTHamu Ha CosHue? CaTypH cbes CBOMX aeTeii?»

ACTPOHOMMWYECKHUE WHOPLI

B XVII Bexe cpean acTpOHOMOB pacnpoCcTpPaHMNCA NI0GONbLITHLIK CNOCO6, KOTO-
pbIM OHK o6ecne4ynBanu cBoe NEPBEHCTBO KAKOro-nMG0 OTKPLITUA, €CNKU OHO
CYMTaNOoCh elle He rotoBbIM ANA NyéanKaumuu. OTKpbITME 3anUcbiBanoch B 04HON
dpa3e, a 3aTem ee 6YKBbl NEPECTABARNNCH TaK, 4TO CMbICN GblN0 HEBO3MOXHO
NOHATb. B TaKOM BrAae ¢dpasy BCTaBNANKU B NUCbMO aBTOPUTETHLIM KOAneram.
Ecnu OTKpbITUE HE NOATBEPMAANOCH, FONOBONOMKA TaK M ocTaBanach 6e3 pas-
raakun. Ecnu e poraaka okasbiBanacb BepHOW, aBTOp OTKpbIBaN pelweHne
1 o6HapoaoBan AaTy NepBOro NMCbMa, BaXKHYIO ANA YCTAHOBNEHWA NepBEHCTBA.
[anunen Gbin BUPTYO30M NOAOGHbLIX CNOBECHbIX Urp M O6LIYHO NUCan aHarpam-
Mbl, TO €CTb M UCXOAHaRA ¢pasa, u wudp umenu cMmoicn. Hanpumep, B CEHTH-
6pe 1610 roaa oH Hanucan Kennepy nucbMo co cnoBamu: Haec immatura
a me iam frustra legentur o.y. («3Tu He3penble 6YKBbl 3pA A YUTAN: O, Y»),
4yTo 03Hauano: Cynthiae fi guras aemulatur mater amorum («Matb nio68u noa-
paxaet suaam UnHtumn»). Noa UnHtnen Manunen nmen 8 suay 60ruHio JlyHol,
poauswylocA Ha rope LinHTo. MaTepbio nto68u 6bina BeHepa. CMmbich ¢dpassl
COCTOfiN B TOM, 4TO Y BeHepbl 6binn Takue e dasbl, Kak 1 Yy JlyHbl. MNonreHc
socxuwancs Manuneem, HO cam He CAULWKOM YBNEKANCA TaKMMKU Urpamn. YTobb!
3awndpoBaTb OTKpbITUE TUTaHa, XpUCTUAH NPOCTO B3AN UuTaty u3 Osuauma
1 no6aBun K Heil HeaocTaowme GyKBbl.

YaayHbie own6KH

Y Kennepa 6bin HAacTOAWMA TanaHT HenpaBuibHO MHTEPNPETUPOBAaTL 3araa-
Ku Fanunen. Mol y)xe ynoMaHynn, Kak oaHamabl y4eHblin pelwnn, 4to Fanunen
Ha6noAan Asa cNyTHMKa Mapca (Bnpoyem, y 3TOW NnaHeTbl AENCTBUTENbHO
0Ka3anocb UMEHHO ABa cnyTHUKA, PO60C U 1leMMOC, KOTopble GblNN OTKPLITLI
ABa cTonetus cnycTa, B 1877 roay). A aHarpammy Fanunes, B KOTOPOW TOT 3a-
wudposan ceeaeHun o BeHepe, Kennep npoyen kak Macula rufa in Jove est
gyratur mathem, etc., 70 ecTb: «Ha lOnuTepe ectb KpacHoe NATHO, KOTOPOEe ABK-
ETCA marteMm (atnyecku)». Mpasaa, Kennep A.06aB1n HECKONBLKO HEAOCTAIOWMNX
6yKB 1 y6pan nuwHue. B 3TOT pa3 ero oTeeT Takxe 6bln HenpasuibHbIM, HO, TEM
He MeHee, OWwn6Ka Kennepa cama no ce6e ownGKOoW He aBnsanack: B 1665 roay
Ha OnuTepe aencrTBnuTenbHO 6bIN0 3ameyeHo bonbwoe KpacHoe MNATHO.
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Korza HoBocTh O Kanpu3HOM MNMOBE€AECHHUH CaTypHa Aouyia
A0 Hay4YHOro coonecma, TYT Xe€ MMOsABUJIUCb 6ecyMcIeHHbIE TEO-
PuH, NbITaBUIKECA AATb €EMY ob6bsacHeHue. CorjacHo NEPBbLIM I'HU-
nore3aM, OTBET 3aKJIIO4YaJICSA B ocobom CTPO€HHUH CITY THUKOB, IO-
CKOJIbKY OHH 6blJIM CaMbIM 3HaKOMbIM AJis1 aCTpPOHOMOB THIIOM

SYSTEMA SaTVYR... 4 47

€2 quam dixi annuliinclinatione , omnes mirabiles Saturni
facies ficut mox demonttrabitur, co referri pofleinveni,
Ethzc caipla hypothels eft quam annot6 56 die 25 Mar-
ti)permixtislireds una cum obfecvatione Sarumiz Lunz
edidimus,

Erant enim Liter2 2aaaaaacccccdeeccegh
iiiiiiillllmmnnnnnnnnnoooo pp qrrstteee
uuuguy quafuis Jocis repofitz hoc fi s Annale
cingitur, tenwi, plane, nufquam cobarente, ad eclipticam in-
¢linato. Latitudinem vero fpatij inter annulum globum
que Saturni interje&i, zquarciplius annuli latitudinem ve
excedere etiam, figura Saturniab aliis obfervata, certiuf-
que deinde que mibi ipfi confpeQa fuit, edocuit: masi-
mamque item annuli diametrum eam circiter rationem ha-
bere ad diametrum Satumi quzeft gad4. Ut verapro-
:,r:dc forma it ¢juliodi qualemappofito fchemate adum-

avimus,

Czterum obiter hic iis refpondendum cenfeo, quibus o umic
novum nimis ac fortafle abfonum videbitur,quod non tan- rariv que
rum alicvi czleftium corporum figuram cjufmoditribuam, .;,:;"',,ﬁ
cui fimilis fnnullo ha&enus corum deprehenfa eft, cum fen,
contra pro certocreditum fuerit, ac veluti naturaliratione
conftiutum, folam iisfphxricam convenise , fed & quod

annulum

Crpanuua n3 Tpyaa MNoirexca Systema Saturnium («Cucrema CatypHa»),
B KOTOPOM OH W3/1I0XKUN PeWweHne aHarpaMMmbl O KONbUe NNaHeTbl.
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Alea pucyHka
CarypHa pa6oTnl
Fanunen (8Bepxy)
u Jycrakuo
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AnuBHHNK.

He6ecHbIx Tesl. Ho ecim peyb 11712 O CITy THUKAX, M0 KaKOW MPUYHHE
OHH MecsILlaMH OCTaBaJIMCh HEMOABHXHBIMH, a TOTOM BAIPYT Npona-
nanu? Jlerom 1616 roga lanmnseii BHOBb HanpaBUJI TEJIECKOI HA 3Ty
JaJieKyIo IJIaHeTY, XKeJlasi MPOBEPUTD, Kak MPOXOAUT MeTaMopdo3a
OT Tpex TeJl K OHOMY. Ml eMy OTKpbL1ach COBEPILIEHHO HEOXHIAH-
Hasl KapTHHa.

Teneps y CaTypHa 6b1710 IBe PYKOSITKH IO 60KaM, Kak eCJii 6b1
OH ObL1 KyOKOM, MOAHATHIM K Hebecam. Ilo pucyHky, Ha KOTOpOM
y4eHblif H300pa3un HabiogaeMylo KapTHHY, MOXHO MNpeAMNoJo-
JKUTb, 4YTO OH pa3rajiaj ee TaiiHy, HapucoBaB KojbLo. Ho petaib-
HOe olMcaHue, cesaHHoe 1711 KapauHana Qenepuko Boppomeo,
TMOKa3bIBaET, YTO 3TO OBLIO He Tak:

«[O6a cnytHuka CatypHa) Gosibie He IPeACTaBASIOT cOOOH ABe uie-
asbHble cepbl, KaK paHblile, HO 1Ba 04€Hb KPYIHBIX TeJIa, U He sIBJIA-
I0TCS KPYTJIBIMM, KaK OKa3aHO Ha MPUJIaraéMOM PHCYHKE, HO IOX0XH
Ha /[Ba [OJIy3JUIMIICA C ABYMSI MAJIEHbKUMH TEMHBIMH TPEYro/IbHUKa-
MH ToceperHe, KOTOPbIE KAcaloTcs LeHTPaibHOlt cdepsl CaTypHa,
KaKoBasi, KaK ¥ BCErAa, MpeACTaeT UAEATbHO OKPYIJION».

Bnocaeactsuu lanunei npu-
Geras1 K pa3HbIM TepMHUHaM, YTOOBI
onucaTb yBUJEHHOe, B YaCTHO-
CTH OH Ha3bIBaJl 3TH (HOPMBI «MH-
TPaMH», HO Bcerjia ToBOPHJI O Mape
«npunatkoB». Ilociaenywommue
HabJ0eHus1, TPOBOAUMBIE C ITO-
Molbio 60Jiee CUJIBHBIX TeJNeCKO-
OB, Ka3aJ10Ch, AaBaJIM OYEeBUHBIH
otBeT. PaccmoTpuM, Hanmpumep,
rpaBiOpy, CAeJAHHYI0O HTaJjbsH-
CKMM M3rOTOBHTEJIEM TeJIECKOIOB
Jycrakuo uBunu B 1649 rony,
koraa koapuo CaTtypHa O6bli0
BUIHO Jsyduie Bcero. Ilo atum pu-
CYHKaM BH/HO, YTO, MHTEPIPETH-
pys uHGpOPMALMIO, NMOJYyYEeHHYIO
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JNIOXHBIE CNEADI

CaTypH cnasurtca caMbiM ANUHHLIM
opbuTanbHbiM NEPUOAOM — NpPuU-
MepHo 29 ¢ nonosuHou nert. Nocne
TOro Kak Manunen NpuBNEK K 3TON
nnaHete sceobuiee BHUMAHue,
B T€4E€HUE HECKONbKUX AecaTune-
THWA aCTPOHOMbI YBETMYUIU KONUYe-
CTBO HabnioaeHun. ITo N0O3BONUNO
NOATBEPANUTb NPEXHUE AaHHbIE,
HO NPUBENO U K NOABNEHUIO NOXK-
HbIX CNeaoB, TaK KaK ucnonbaye-
Mble NUH3bl CUNBHO OTAWYANUCDL
NO KayecTBy, ANA HUX He CyLeCcTBO-
BaN0 HUKAKOro eAMHOro CTaHAaPTa,
1 pe3ynbTaT HabnoAeHUH 3aBucen
OT yMEHMIK MacTepa U CyGbeKTUBHO-
ro socnpuatTua Habnioaatens. lNa-
Nunen u cam oTMeYan, 4ToTam, rae
OANH TeNeCcKoN NOKa3biBan cnerka
0oBanbHylo GUrypy, Apyron MHCTPY-
MEHT, C 60NblINUM pa3peleHnem,
BbIABNAN TPU cdepbl. HeKoTopble

Aanexko He coBeplIeHHble n3obpa-
weHusa CatypHa oa06psnucCL aBTo-
PUTETHLIMKM aCTPOHOMaMH, U OCNo-
PUTb UX UCTUHHOCTb NOCNEe 3TOro
6bIN0 HeNpoCTO.

Pe3ynbTaTbi TPEx Ha6noaeHun CaTypHa.
ABa BePXHUX CAeNaHbl aCTPOHOMOM
®onTaHa B 1638 u B 1645 roaax,
HUXHWA — lacceHau B 1634 roay.

OT OpraHOB YYBCTB, MO3r He BefleT ce6s1 Kak OGecrnpHUCTpPacTHbIi
CyZbsi — BOXCHEMILYIO POJIb UTPAIOT HAIK OXHUIAHUS U npeaybex-
nenus. B Teyenue nepsbix AecAaTuiaeTuit XVII Beka acTpoHOMBI
He BUJIeJIM KoJibLia BOKPYr CaTypHa He TOJIBKO M3-3a HU3KOrO pa3-
pelLIeHHs TeJIECKOIOB, HO U TIOTOMY, YTO HUKTO U3 HUX He 0XHAAI
yBueTb B Hebe nmonobHyio ¢purypy. CeroaHsi Mbl 3HaeM, 4TO 3KBa-
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Top CaTypHa OnosicaH IMCKOM, CJIe0BaTeJIbHO, [JIs1/is1 Ha pa3MbITOe
n300pakeHHe WM Ha MPOCTO HaBPOCOK, MbI MOXKEM BOCIIOJIHHTD
npobeJibl U «yBUAETb» KOJIbLIO, KAK 3TOTO U 0XKHIAEM.

Haxe ecm CaTypH 1eHCTBUTEJIBHO UMEET TPH BOILJIOILEHUS] —
KaK OJHO TeJIO, KaKk TPU OTAEJIbHBIX Tesla M KaK OJHO LleHTpaJibHoe
TEJIO C ABYMS PYKOSITKaMH 110 60KaM, — HUKTO He MOT NPeICTaBUTh
COBOKYITHOCTb MAacC, KOTOpasi 1MOCJIeIoBaTeJIbHO NPUHUMAJIa 3TU
TpH ob6;11ka. B 1658 roay, 3a rox a0 toro, kak [toiiredHc ony6mko-
BaJl CBOH TPy Systema Saturnium, yueHblii u apxutektop Kpucro-
¢ep PeH c HeKOTOPO# pacTepSAHHOCTBIO OMUCHIBAJ N0JIOXKEHHe JeT:

«JTuwb CaTypH OTAQIAETCSA OT HOPMBI OCTaIbHBIX HEOECHBIX TeJl U SIB-
JissleT HaM HacTOJIbKO MPOTHBOpeuYrBbie (asbl, YTO MBI JO CHUX I1OP
He 3HaeM, SIBJISIETCA JIK OH eIMHOM cepol, KOHTaKTUPYIOLLEH ¢ ABYMSI
6os1ee MesIKMMH, UK cepoit ¢ AByMst 60JIbIINMHU BIIAAMHAMH, HJIH
C ABYMS NSATHAMM, WM NOXOAUT Ha HEKUH COCYy C IBYyMsl pyYKaMHu
no 60KaMH, UJIH e, HaKOHeLl, KMeeT KaKy1o-J160 apyryio hpopmy».

TtoiireHc yke OTKPBLJI OOBIYHBIIA CIYTHUK Y 3TOi HEOOBIYHOM
niaHeTbl. CMOXeT JIM OH PelIMTb U NMapaJoKC O ee MHOTOYHCJIeH-
HbIX o6smkax? B Hosibpe 1665 roaa yuennlii yexan u3 Ilapuxa
obparHo B laary u cpa3sy ke BO30OHOBHJI CBOM aCTPOHOMHYECKHUE
HabmozaeHusi. K HecyacTbio, B TOT MOMEHT «pyYKH» yXKe MOYTH
ucye3nu, U Bckope CaTypH noka3as XpHCTHaHY CBOH caMbli 3a-
rafoyHslii 06;1Mk — cdepy. Tem He MeHee B THCbMe, JaTHPOBAaHHOM
8 ¢eBpasis 1656 roaa, ydeHslil yTBEpxKAajl, YTO HaUIEJ NMPUYUHY
M3MeHeHHU# NaHeTbl. Takum 06pa3oM, oH pa3rafai taiHy Catyp-
Ha BCJIENYIO, B NIEPHOJ, KOra KoJbla He 6b110 BUAHO. [Tockosbky
HM OJIMH TeJIeCKOIl He MOT NTOKa3aThb ero, [ToiireHcy npuiiock Boc-
N0JIb30BaThCs 3peHHEM pa3yMma.

PA3TAZIKA TAWHbDI

B cepeanHe Mapra 1656 roza 6blja OTHpaBJieHa B Me4YaTb CTaThs
De Saturni luna observatio nova («Hoevie nabnodenus cnymuuxa
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Camypna»), B Ha3BaHUM KOTOPO# yxe 3asBJISI0Ch 06 OTKPHITHH
Turana. B arToii HeGosbIOi paboTe Ha ABYX cTpaHuiax [oiiredc
npeacKa3biBall, YTO «PYYKH» IJIAHETHI AOJKHBI NMOSIBUTbCS BHOBb
B anpeJie TOro e rofa. OH Take 3asiBJIsiJI, YTO PeLIMJI MapagoKc
Tpex 06s1koB CaTypHa, ¥ npefJiaral ApYruM y4eHbIM BbIABUHYTh
CBOU IpeJI0JI0XKeHH ], KOTOpble MOTJIH Obl OPOBePrHyTh ero. [oit-
reHC CIpsiTaj pasrafiky B aHarpamMMe: aaaaaaacccccdeeee
U U U U, «4TOOBI, €CJIH KTO-TO HalZEeT TaKoe Xe pellieHHe, Kak Moe,
OH ycrieJs1 ero 06HapoAOBaTh M YTOOBI HeJb3s1 OBLJIO CKa3aTh, YTO OH
BOCIIOJIb30BAJICSI MOUMM MBICJISIMH MJIH YTO 51 BOCIIOJIb30BAJICS €T0».
ITOT BBI30B, BMECTE C OLLEJIOMJISIIOLIEN HOBOCTBIO 06 OTKpbiTHH TH-
TaHa, BO3POJMJI HHTEpeC K 3a/laye, KOTOPYIO HE CMOT PellUTb faxe
Tanuneit.

o cux nop CatypH BOAMT aCTPOHOMOB 3a HOC, HJIH, JIyYlile
CKa3aTb, HACMeXaeTCsl Ha/l HUMHU U3 HEHAaBUCTH UJIU XUTPOCTH.

HoranH 'eopr JIOXEP, CTYAEHT ME3YUTCKON AKAZEMHH UHIOJbIITANTA

HecmoTpss Ha Bechb 3HTY3Ma3M, HUKTO M3 aCTPOHOMOB TakK
M He Jiolles1 1O MPaBUJIbHOrO oTBeTa. Kak B cTapbiX AeTEKTHBHBIX
pOMaHax, 1nocJie Toro Kak OblJIM BbICKa3aHbl HeBepHble OOBsICHe-
HHs1, CJIOBO JoJKeH 6bu1 B3sATh [Hoitrenc. Ho nockosibky yueHblii
ObLT 3aHAT CO3laHHEM NEPBbIX YaCOB C MAsITHUKOM, OH 3aCTaBUJI
ce6s1 ynpammBath 10 Jeta 1659 rona, koraa HakoHel omyG6JIHKO-
BaJI CBOIO Systema Saturnium. B 3Toii paboTe OH M3J1arai pelieHue
aHarpamMsl: Annulo cingitur, tenui, plano, nusquam cohaerente, ad
eclipticam inclinato («Kosib1ioM okpy’>keH TOHKHM, NJIOCKMM, HU-
rZle He PUKACAIOIIMMCS, K KJIMNTHKE HAaKJIOHEHHBIM» ). DKJIMIITH-
Ka — 3TO NoJIe3Hasi KOOpAMHATA J1s1 aCTPOHOMOB, ONpefesouast
10JI0XKeHHe 3eMHOU OPOUTBL

Yxe B xone nepBbix HabmoaeHuit B Mapre 1655 rona lojiresc
06HapYXWJ1 BaXKHeH1IYI0 YIUKY. XOTs «pYYKH» ObLJIM €1Ba BUIHBI,
OHH He CTaHOBUJIMCh 60Jiee KOPOTKUMM, XOTSI M YTOHYAIUCh. ITO
HaBeJI0 Y4eHOr0 Ha MbICJIb, YTO Pa3HUIa MeXy TPeMsI TeJIaMU UJIH
pyukaMH He oOBsICHsIIach ABHXeHHeM BOKpyr CaTypHa KaKoii-
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OTBETbI HA Bbl30B

NepBbiM NPUHAN BbI30B, 6POWEHHbLIN MNoMreHCcoM B «HOBbIX Hab N1l0 AEHNAX
cnyTHuka CatypHar» (De Saturni luna observatio nova), 3HaMeHUTbI NONbCKUHA
acTpoHoM SH eBennin. OH NpeAnonoXun, 4To CatypH MMeeT anueBUAHYI0 Gop-
My, KOTOpasa Nno 60Kam paclwupaeTcs B BUAE pacTylwen U ybbiBaiowen NyHbi.
B COBOKYNHOCTH BCH 3Ta KOHCTPYKUUSA, €Cnu CMOTpeTb Ha Hee COOKy, UmeeT
OKPYrNbli KOHTYP. Koraa oHa Bpawanach, Kak NoKa3aHo Ha pUCYHKe, TO O6NUK
oTaeNbHOM cdHepbl NErKo CMEHANCA TENOM C «py4KaMu». Ho KaKk e 6biTb C Tpe-
MA OTAENbHbLIMK TENAMM, KOTopble Habnoaan Fanunen? No MHeHuio FeBenns,
WX MOXHO OT6POCUTb KAk NPOCTON ONTUYECKNIA 06MaH: «CnefoBaTeNbHO, Mbl
3aKnioyaem, 4to, xoTa chepsl, Npuneratowue K CatypHy, KayTCa HaM Kpyribl-
MW, OHU TAKOBbLIMU He ABNRAIOTCA». ITO 3anBNeHue 3By4ano Hey6eauTeNnbHO
ANRA TOro, KTO NPOBOAWN HOYHbIE Yacbl, NPUCTANbHO paccMaTpuBan NNaHeTy
1, KaK HX Tep cebe rnasa, No-npexxHemy Buaen apeBHUx cnyxurenen CatypHa,
MMEIOLLMX TaKylo e GOPMY, KaK U UX rOCNOAUH.

Tak aaneko, Tak 61M3Ko

[Apyrvie Teopunu, HanpMMep BbIABUHYTaA HeMeUKUM ne3yntom Kpnuctodom Len-
HEepOM, XOTb ¥ O6GBACHANK NosBNEeHNe Tpex cdep UnM OAHON-eAMHCTBEHHOM,
npeanarank o4eHb HaTAHYTYIO apryMeHTauUMIO O TOM, YTO Kacanocb «pyyeKn».
0OAaHa U3 camblx M306peTaTenbHbiX BepCUin NpUHaaNeXUT ppaHUy3CKOMY maTe-
maTuky Xunio ge Po6epsanio. OH 06BACHAN HEOObIKHOBEHHYIO U3MEHYNBOCTb
CatypHa ero 6onee nerkon matepuen, 4em T1a, U3 KOTOpon 06bl4HO COCTORT
NNaHeTbl U UX CNYTHUKK. [0 ero MHeHUI0, OT 3KkBaTopa CaTypHa noagHMManucb
KNy6bl Napa, KOTOpble NOCTeNeHHO CTAaHOBUNKUCHL BCe 6onee NNOTHLIMU U, cne-
poBartenbHo, 60nee 3amMeTHbIMU. Koraa Takoe nsioTHoe 06n1ako ¢popmMupoBa-
NOCb BOKPYr 3KBaTOpa, U3aaneka nnaHera HanomnHana anamnc. Koraa o6naxko
paccenBanoch, TO OHO KaK Gbl PUCOBANO KOHTYP «py4eKs. Ho 6nnme BCex K Uc-
THHEe OKa3anca aHrNUnckun apxntektop Kpuctodep PeH. OH npeanonoXun,
4YTO NNAHETY Ha 3KBATOPE OKPYXKan 04EHb TOHKUK ANNMNCOO6Pa3HbLIM BEHel,

260 Maccbl. Bosiblasi 4acTh €ro apryMeHTOB OCHOBBIBAJIaCh Ha Ma-
pasyienn3ame Mexay cuictemamu JlyHa — 3emaist M Tutan — CatypH.
3eMJ1s1 BpallaeTcsi BOKPYT CBOed OCH 3a OJUH JieHb, a JIyHa BOkpyr
3emin — 3a 29 nHeid. [oiireHc o6paTH BHUMaHHe Ha 3Ty Pa3HULLY
BO BPEMEHHU M pelInJi, Yyto nepuox obpauienusi CaTypHa BOKpYyr
CBO€ii OCH TOXe J0JIXKeH ObITh ropa3 o KOpoye Mepuoaa ero CIiyT-
Huka. Ecim Turan obpaiuasicst BOKpyr njiaHeTbi 3a 16 aHei, To cama
OHa J10J1kHa 6Obl/1a BpalaTbhCsl BOKPYT CBO€ei ocH Bcero 3a 13 4acos.
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Jliobas maTepus, pacnojioxeHHass Mexay CatypHoM u TuTaHOM,
JOJDKHA BpalaThCsl MO OpOUTE 3a HEKOE IPOMEXYTOYHOE BpeMs.
Macca, conpoBoxaaiomasi CaTypH, He3aBUCUMO OT CBO€eii (OpMbI
noJkHa Obla ABMraTbCsl BOKDYT IUJIAHETHI C MEPUOAUYHOCTBIO,
MeHbleit 16 aHeii. OHAKO y NJIaHETHl YXOAUJIO ropa3io 6oJiblie
BPEMEHH, YTOOBI 3aBEPLINTH LIMKJI U3BECTHBIX HA TOT MOMEHT TPaHC-
dopmMaiuii, — okoJio 14 Jet. [TOHreHc peuunsI, YTo ecii KaKaylo
Houb CaTypH BepreJicsl, KaK 10J1a, y Hero Ha rJjia3ax, Ho IIpyu 3TOM
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C «py4YKaMH» He MPOMUCXOJUJIO HUKAKHX U3MEHEHHI, TO UX Macca
JIOJKHA BpalaThCsl CUMMETPUYHO BOKPYT ocH. [loBopot accume-
TPUYHOTO TeJa, TAKOro Kak YesioBeyeckasi pyKa, BbISIBUTD JIETKO.
A BOT 1o KOHTypaM cepbl UM LUJIMHAPA C a6COJIIOTHO POBHOIA
MOBEPXHOCTBIO HeJb3s1 IOHSITh, BPALIAIOTCS JIM OHM.

W3 Bcex ¢uryp, Bpallaouxcsi CHMMETPUYHO, 60JIbIlEe BCETO
pa3MbITOMY M300paXK€HHIO «pyYeK» COOTBETCTBOBAJIO KOJIBIIO.
Ho Hy>Ho 6b1710 pewTb eie oguH Bonpoc. Ecim y kosbua yxo-
JMJIO BCEro HECKOJIbKO YacOB Ha TO, YTOObl 06€PHYTbCSI BOKPYT
OCH, IBUrasicb CHMMETPHYHO, U MPH MOMOLIH TEJIeCKONOB ¢ 3eMJn
HeJib3s1 ObLJIO 3aMETUTD 3TO BpalllEHHE, OT YEro e TOrAa 3aBUCeH
npeobpa3oBaHus, MPOMCXOAUBIIKE Kaxable 14 net? OTBeT Tauics
B rpajiyce HaKJIOHa KOJIblLIa.

[Tnockoctpb Kosbua CatypHa obpasyer yro 26,73° ¢ niocko-
CTbIO ero opOUTHI (CM. pUCYHOK 1) — MOYTH TaKOii XKe, KaK yroJ
MeX1y 3KkBaTopoM 3eMJiu M ee opbuToii (23,44°). YuuTbiBas, yTO
JIMH3BI B TeJleCcKOoNax GblJIM pa3HOro KayecTBa M UMeJIM pa3Hoe pas-
peleHue, 60JbLIMHCTBO HUTYP, KOTOPbIE BUIETN ACTPOHOMBI, 06b-
SICHSLJIOCh TPOCTBIM HAKJIOHOM KOJIblia.

OcraBajiochb OOBSICHUTb, B KaKOM TOPSIAKE CMEHSJIMCh 3TH
durypbl BIJIOTH 10 HCYE3HOBEHHS KOJIbLIA. YI00Hee Bcero aTo Obl-
JIO cesaTh, HaxoAsch Ha CoJiHIe — C Hero OTKpPbIBAeTCs Jyyllas

PUC.1

I
bis'ne ‘ NnockocTb Konbua

|
|
NNOCKOCTb OPBUTHY \/ :

\

\ 26,73°
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PUC. 2

nepcrnektuBa. C Hero Mbl yBUeJM 6bl, YTO OPOUTAIBHOE BpallleHHe
CarypHa noxoxe Ha BpaieHue 3emin. Xorsi CaTypH U ONHMCbIBa-
et 6oJiee LIMPOKYIO YTy, OCH BpallleH!si 00enX NJ1aHeT HaKJIOHEHBI
MOJI TOCTOSIHHBIM YTJIOM Ha BCEH UX TPAeKTOPHH.

N3-3a aroro runoreruyeckuit xureap ConHUa YBUIAUT, YTO
uHoraa CeBepHBIi MOJIIOC IPH IBH)KEHUH IJIAaHETHI BHIXOAUT BIIe-
pell, MHOr/a 3aXO/MT Ha3ajl, a MHOTAa BooOLIe OKa3biBaeTCsi COOKY
(cM. pucyHok 2). 1o aToit xxe npuurHe Ha 3eMJie MEHSIOTCS Bpe-
MeHa roga. biarogapst HakoHy ocu U Ha CaTypHe ObiBaeT 3MMa,
BECHa, JIETO U OceHb. B 3aBMCHMOCTH OT HaKJIOHOB OCH XXHTEJH
CosHua yBuzaeau Obl KOJIbIIO CHU3Y B mo3unuu C U CBepXy B MO-
3aunud A. B mo3uiuax B u D koab1o, 6yAy4d oueHb TOHKHM, CTa-
HOBHMJIOCh 6bl HEBHAMMBIM. YYMTBIBasi OrPOMHOE€ PacCTOsSIHHE,
orzensiouee CatypH ot CosHIia U 3eMJIH, € 3TUX IJIAHET KOJIbLIO
1 CaTypH BU/IHBI IPAKTHYECKM KaK eIMHOe LieJioe. B 061eM, MoXHO
CYMTATh, YTO KapTUHA, BUAHAsA ¢ COJIHIA, BUAHA U ¢ 3eMJIH, XOTS
Y C HEKOTOPBIMH OroBOpkamMH. Bo-nepBbIx, Kak MbI yike 3HaeM, OCb
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PKUC. 3

- BFE —

BpallleHUst 3eMJIM Takxxe HakoHeHa. [lockosbky oHa moyTH nmapan-
JenbHa CaTypHy, ero HakJIOH GyJAeT Ka3aThCsl rOpa30 MEHbLIUM.
Bo-BTOpBIX, NJI0CKOCTH OPOUTHI 3EMJIH HE COBNAZIAET C MJIOCKOCTHIO
opbutbl CaTypHa: MHOT/Ia OHa OKa3bIBAeTCsl CBEPXY, HHOTAA pacmo-
Jlaraetcs Huxe (CM. pUCyHOK 3).

Bce 3TH siBIeHM 1, K KOTOPBIM Halo 106aBUTh HU3KOE pa3pelile-
HMe TeJIECKOMOB, U 00bscHsIOT MyTaluu CatypHa. B KoHIite cBoeit
Systema Saturnium ToiireHc NOMeCTHJI PUCYHOK, HILTIOCTPUPYIO-
Hit ero runoredy (cM. ctp. 67). bansopykwii yesnoBek, pa3risiabl-
Basi PUCYHKH 6e3 0YKOB, CMOXET YBHUAETb Ha HUX HeJOCTaloLiue
06JIMKM TJIAaHETBL TPU TeJa, «pyyYKu» [anues, MpUIIIOCHYTOE
SIALIO.

31U ®OPUSA OT YCNEXOB

HecMmotps Ha 10 uto Tolirenc packpsii taitHy MHorosukoro Ca-
TypPHa NOCPEACTBOM JIOTHYECKHX pacCyXAeHUH, CBOH ycrnex OH
NpUIIKCca TEXHUYECKOMY NTPEMMYILECTBY CBOMX T€JIECKOIIOB:

«B 3TOM HCCJIEI0BAaHHH MBI IPOCHM, YTOOBI OBLIO TPU3HAHO, HOO MBI
NepBBIMU YBUEH B HallIM TeJeCKOnbl cnyTHUK CaTypHa, U yBUae U
SICHO, YTOOBI HAILIK TEJIECKOTIbI CYUTATMCH PEBOCXOAALIMMH T€, YTO,
XOTSl ¥ MOTYT noka3satb CaTypH B J1060H A€Hb, HE OBLIM CIIOCOOHDI
HaiiTu 3Be3ty [TuraH]; ¥ 4To6BI 110 TOH e MPUYNHE Pe3yJIbTaThl Ha-
IIMX MCCJIEA0BAHUM 1O HopMe 3TOi MIaHeThl cYuTaIHCh boee 10-
CTOBEPHBIMH BO BCEX TeX CJIyyasix, 4TO 00JIMK MIaHeThl, HabioaaeMblit
HaMM, OTJIMYAETCS OT OCTAJIbHBIX».
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CNEBA BBEPXY:
PucyHok mogenu
Kpucroda
WeiHepa 13 ero
Tractatus de Tubo
Optico (8Bepxy)
¥ Ha6poCoK
mopenu
Kpucrodpepa
PeHxa, B3ATbIA
u3 ero De
Corpore Saturni.

CNPABA BBEPXY:
rpasiopa,
NOCBALWEeHHan
MNoWrency.

BHU3Y:

Cxema lMNoiirexca,
onucbiBaowan
NONHbIA UHKN
BpawWeHus
CartypHa.

C 3emnu ero
KONbUO WHOrpa
HabGmopaetca
cBepxy, HHorpa
CHHU3y. Mexay
3ITUMK ABYMA
NepHOAaMH OHO
BCTaeT pe6poMm,
W TOraa Kaxercs,
4YTO OHO
ucvyesaer.
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JTo TpebGOBaHME ObLIO COBEPLIEHHO HeCNpaBeIJIMBBIM Kak
MHUHHUMYM 10 IBYM npu4yuHaM. Bo-nepBbix, acCTPOHOMBI 3aMeTHJIH
TuraH, koraa loiireHc Obl elie pe6eHKOM, XOTS M He MOHSIJIH, YTO
aTo HebecHoe Tesio — cinyTHUK CatypHa. Ciie1oBaTeJIbHO, €ro yau-
BUTEJIbHOE OTKPBITHE He ObLI0 OCHOBAHO Ha MOLIHOCTH HMCIOJIb3Y-
€MbIX MHCTPYMeHTOB. Bo-BTOpBIX, 10 HPOHMM CYAbOBI, [ToiireHc
pasragan TaitHy CaTypHa B TOT MOMEHT, KOrla KOJibLia He ObLIH
BHJIHBI, TO €CTh TeJIECKOI 3/1eCh COBEPLIEHHO HH TIPH YeM.

Toraa noyeMy xe y4eHbli Tak UM ropauncsi? [unoresa o Hanu-
YHMM KOJIbLIa OCHOBBIBAJIach Ha pe3yJibTaTaX aCTPOHOMHUYECKUX Ha-
6moaennit 3a nmocsaenuue 40 set. [ioiireHcy npuiaoch oT6poCcUTh
MHOrM€ U3 HMX — T€, KOTOpPblE OH CIPaBeJIMBO CYMUTA OIKO0Y-
HBIMH M3-3a IJIOXOrO KayecTBa JIMH3, XOTSA OHU ObLIM OMmyGJIMKO-
BaHbI 60Jiee U3BECTHBIMM U ONMBITHHIMU aCTPOHOMAaMH, Y€M OH CaM.
U oH pelns 3aBoeBaTh aBTOPUTET, TAK €My HeOOXOAMMBIii, yTBEp-
[VB MPEBOCXOJACTBO CBOErO TeJIECKOIA, KOTOPOe MOATBEPKAalIoCh
u otkpbiTHeM TuraHa. OHaKO cTpaTerus He MpUHeCa KeJaeMoro
pe3yjbrata. COMHEHHMS MO MOBOAY CYLIECTBOBAHHUS KOJIbL[A OCHO-
BBIBJIMCD He Ha HAyYHBIX 0BOJaX, a Ha camoiobuu. Kputuyeckue
3aMeyaHUsi B OCHOBHOM 3BYYaJIM CO CTOPOHBI aCTPOHOMOB U peMec-
JIEHHUKOB, PeryTalus 1 3apab0TKH KOTOPBIX 3aBUCEJIN OT KayecTBa
MX MHCTPYMEHTOB. ITO ObLJIH, B YaCTHOCTH, [lMBMHH, CYMTABIIMIHACS
Jy4lIMM Npou3BoauTesieM TejeckonoB B EBpone, u Sn TeBennii.
JIMBHHH MOCTABUJI M0 Bonpoc HaboaeHus [ioitreHca, npunucas
ux ontudeckuM aedexkram. OH Aaxke 3aMETUJI, YTO TOJIJIAHICKOMY
y4eHOMY cJie0Basio Ob MPUOOPECTH OAUH M3 €r0 MHCTPYMEHTOB.
TeBenuii xe 6b11 NpocTo B sipoctd: «Buaumo, ToiireHc cumTaer,
4TO 51 M BCE OCTaJIbHbIE HECTIOCOOHBI OTJIMYUTD Cepy OT IJLIUICA,
M YTO TO [4TO 51 yBUAE ] OBLIO MJIOJOM MOEro BOOOPaXKeHHUS... U
4YTO MHe 3TO NpUCHUJIOCH? [la HeT ke, KsiHyCb [epkysiecoM!»

loiireHC OTKpBLT MPaBUJIBHYI0O reoMeTpuyeckyio ¢opmy
KOJIbIIa, HO He ero cTPYKTypy. OH OblJ yBepeH, YTO KOJIbLO Npez-
CTaBJIsiI0 OO0 TBEP/bliA JUCK, HETIPEPBIBHDII U 0BOJBHO TOJI-
CTbIi. B MPOTHMBHOM CJlyyae KaKk OHO MOIJIO OTOpachBaTh TeHb
Ha NMOBEpPXHOCTD MJIaHeThI? /[0 KOHLIAa CBOUX HEH Y4YeHbIH cuuTaJ,
yto auck umen nouru 4000 kM B TonuuHy. Koraa ero cnpocuiy,
KaKKM 00pa3oM pe6po TaKoro GOJIbLIOro KOJbLia MOIJIO MCY€e3aTh,
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CYNEPTENECKONbI

Bonbwue Teneckonbl He ABNKIOTCA
n3obpeTteHremM XX BeKa. YeM MeHb-
we n3rné chpepruyecKomn IMH3bI, TeM
cna6ee nposBNAeTcA 3 PeKT Xpo-
MaTuyeckon abeppaumnn. Kak Mol
y)xe Bnaenu, 4em MeHble u3ruo,
TE€M MeHblle OTKNOHAIOTCA NyyYm
cBeTa u Tem 6onblie GpoKycHoe pac-
CcTosHUE NMH3bl. OAHaKo 6onblwoe
$oKycHoe paccToaHue Tpebosa-
No OT Npou3BOAUTENEN TeNeCKOo-
na Kak MOXHO Aanble pa3HecTH
06bEKTUB W OKyNAp. Tak Havanacb
roHKa, cBA3aHHaa ¢ co3aaHueMm
BCe 60Nnee ANUHHbIX TeNeCKoNnosB.
OAHaKO NPOYHOCTb U MAaHEBPEH-
HOCTb TPY6 NPEACTaBNANN HEKOTO-
pble OrpaH1M4yeHus. YCTaHOBNEHHbIe
BCero Ha oAHy onopy, TenecKonbl PHUCYHOK OQHOrO W3 BO3AYWHbIX TeNecKonos
M3rn6annucb, NOManuchb, a Take  [ofirenca.

cmeuwanucb npu Betpe. MNoureHc

pa3py6un ropauves y3en, NpocTo

y6paB U3 KOHCTPYKUKUKU Tpy6y. Ha pUCYHKE Mbl BUAUM OANH U3 ero BO3AYLWHbIX
TEeNecKonoB, B KOTOPbIX O6BLEKTUB U OKYNAp BCTABNEHbI B ABA KOPOTKUX Me-
TanM4yecKux uMNnHApa, CoeaAMHEHHbIX HAaTAHYTOK BepeBKoW. C ee NOMOoLWbIO
MOXHO perynuposaTb U BbICOTy CTON6a, Ha KOTOPOM pacnonaraeTca 06 bEKTUB.
Onopa, noaaepxm1BaoLan NMH3y CBEpXY, HE ABUraeTca 3a CHeT NpoTUBoOBECa.
Houblo MorreHc nonb3oBanca NaMnou, YTo6bl onpeaenvTb N0NOKEHUe 06b-
€KTMBA, OPUEHTUPYACHb NO OTPAXEHUIO CBETA B CTEKNE.

Gyayum ocBelieHO npsiMbiMu JiydamMu CouHua, [ToiireHc oTBeTuJI,
4TO OHO COCTOSIJIO U3 MaTepHalla, He oTpakaollero cBet. [Ipuunny
3TOi HeBUAUMOCTH OTKpbLT Kpuctodep PeH: aAuck 6b171 HACTOBKO
TOHKHM, «4YTO €ro TOJILIMHBI HE XBaTaJO AJISi TOTO, YTOObI YBUAETD
ero ¢ 3emJiy, a MOTOMY KOPOHY [KOJIbLIO] MOXHO ObLIO MPHHSATH
3a MOBEPXHOCTD IJIAHEThI».

Cnenys npumepy l'anunes, koroporo [oiirenc 6ecnpeaeabHo
yBaxkaJs, OH NOCBSITUJ CBOIO Systema Saturnium BblAaloLIEMYCS
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yjeHy cembt Meanuu — Jleonosabay, ceiny Kosumo II. On oxu-
JIJ1 Yero YrogHo, HO TOJIbKO He TOTO, YTO FepIIOT OCTAaBUT 3TOT JKECT
6e3 oTBeTa — a UIMEHHO 3TO U CJYYMJIOCH. JIEOMOoIbA HEBOJIBHO
OCKOpPOMJI YYEHOro He TMIOTOMY, YTO OblJ IJIOXO BOCIMTAH, a U3-3a
TOro, YyTo [TOHreHC NOCTaBuII €ro B 3aTPYAHHUTEJIBHOE NOJI0XKEHHE.
Saturnium, KaK U «36€30Hbitl 6ecmHux», HalIMCaHHBIA paHblue [a-
JnjleeM, OTHOCHJICSI K JKaHPY reJIMOLeHTPUYECKOTO TPAKTaTa,
KOTODBII He 0YeHb-TO XKajoBaiu B Batukane. /[Bop JleonoJbaa
pacnosiaraicsi Bo ®iopeHuun — ropoae, kyaa 6oJiee 61u3koM
Kk PuMy, ueM oco6Hsik ToiireHca B [aare. XoTs IlepkoBb 1 He 3aHsiJ1a
HUKAKOH O¢HUIHUATBbHON MO3UIUU MO NMOBOAY OTKPbITUS KOJbLA
CarypHa, BausTeabHbId He3yuT OHope Pabpu NMpeasiokuI alb-
TEPHaTMBHOE pellleHHe BONpOca B paMKaXx reolieHTPU4ecKoi Teo-
puu. OH Mor paccyMThIBaTh Ha MOAAepXKYy JycTakuo [JuUBHUHHY,
o6mxkeHHoro Ha [oifreHca 3a TO, YTO TOT OTPHLIAJT COBEPLLIEHCTBO
ero TeJeckonoB. BMecTe oHU HamucaM TPAaKTaT, B KOTOPOM TPYyZX
roJUIaH/ICKOrO YYeHOro OblJ MOJHOCTBIO nepepaboTaH. HasbiBasics
OH Brevis annotatio in Systema Saturnium («KpaTkas aHHOTauus
K «Cucreme CatypHa») 1 6b11 Takxke nocssiueH Jleonoasay Me-
anyu. Kak u crnenoBano oxuaats, Teopusi Mabpu HocKa KOHCep-
BaTUBHBIN XapaKTep, UCXO/sl U3 Hee CIIyTHMKOB ObIJIO HECKOJIBKO.
B ee nepBoii Bepcun y CarypHa 6bly10 YeTbipe CIyTHUKA: /1Ba Ma-
JIeHbKHX U He CBETSALIUXCS, ABa CPeIHero pa3Mepa M OTpakalolux
cBeT. OHM BpallTUCh He BOKPYT IJIAHETHI, 2 BOKPYT ABYX TOYEK,
PacroJioXeHHbIX 3a Heil. YToObl 06BbACHUTL OOHAPOJOBaHHbIE pe-
3yJIbTaThl HAOJII0IEHH A, aBTOPBI MPUOEran K TAKMM H30IPEHHBIM
omnepauusM ¢ opburamu, kakue [Itonemero u He cHUIUCD. [oiireHc
BbIZIBUHYJI HECKOJIBKO BO3paXkeHHiA, B oTBeT Ha 310 Dabpu no6aBu
ele /1Ba CIyTHHKA.

Takum o6pa3oM, Jleonosaba oka3ajics Mo NepeKpecTHBIM Or-
HeM. B kHure Pa6pu BbIABUralach U30IPEHHAs, HO TEM HEe MeHee
reolleHTPUYeCcKasi TeOpusl, a ee aBTOP ObLT yBaKaeMbIM YJIEHOM
IlepkBu. Tpya xe loiireHca noaTBepXkaal CTPOTyi0 M JIOOOMBIT-
Hylo Teopuio KomepHuka, HO NMOCKOJIbKY POAMHO# aBTOpa ObLIH
Hunepnanasl, oH OblJ1 OKPYXK€EH MOA03PUTEIbHBIM OPE0JIOM KaJlb-
BUHHU3Ma. [loiireHc onmupacs JMIb Ha CBOM HabGJII0J€HUSI U pac-
CYXX/IEHHSI, a €r0 ONIMOHEHTbI IPUMEHSIM HECKOJIbKO TEXHUK yOex-
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J€HHUs], B YaCTHOCTH OHUM U3 apryMeHTOB ObLJIO TO, YTO UX TEOPHUS
He npotuBopedyut CpsimeHHoMy Ilucanuio M ydyenuio llepksu.
3Byyasu B Tekcte Dabpu ¥ npo3payHble HAMEKH Ha Mpolecc Haa
TanuneeM. [epuor peuns BBIATH U3 TynHKa, MPUOETrHYB K yCJIyraM
COOCTBEHHOI HayYyHOUH OpraHu3auuu — AkajgeMuu aejb YuMeHTo,
OJHOMY M3 NepBbIX HayuyHbIX obuecTB EBponsl, koTopoe cam Jleo-
noJibJl ¥ OCHOBaJI. Pa3bupaTbcsi B 3alyTaHHOM JieJie BBIMAJIO 3KC-
nepTam.

BeinosiHsst npuka3 Jleonosbaa U oTAaBasi JaHb yBaXKeHHUs Ha-
3BaHMIO aKafieMUH (cimento Ha JIATBIHM O3HAYaeT <«OIbIT», «3KC-
nepuMeHT». — [Ipumeu. nepes.), ee 4jeHbl CO3BaJIHM KOMUCCHIO,
KOTOpasi 10JKHa Gblla paccMoTpeTb 06a BapuaHTa. CHavyasa 6b11m
caesiaHbl MakeTbl Moziesteii [oiirenca u Ma6pu, KOTOpbIe CTAIH U3Y-
4aThCs ¢ 6OMBLUIMX PACCTOSTHUIL MPH MOMOLH TEJIECKONOB Pa3HOro
paspelteHusi. YToOb1 u36exaTh BAMSIHUS COOCTBEHHBIX YOEXK IeHMi
Ha YHUCTOTY 3KCMEePHMEHTA, JJIsl ONMcaHus HabuonaeMbix ¢uryp
ObL/IM NPUIJIAIIEHBI JIIOAH, HE COCTOsILHE B KOMUCCUH. Mozaenb
(abpu npaBHIIbHO OTPa3uJia TOJIbKO aBa 06anka CaTypHa — B BUZe
OJIHOTO U TPEX TeJl, OCTajlbHble HOPMBI MO 3TOH MOAENH HE COOT-
BETCTBOBAJIM HUYEMY, 4TO Habofanock B Hebe. UTo KacaeTcst Mo-
aeau ToiireHca, 0Ha HaTOJIKHYJ1ach JIMIIb HA OAHO NMpPeNsTCTBHE:
CKOJIbKO OBl Kpaii KOJIblla HM MOJIMBAJIM MOTJIOMAIUMY Belle-
CTBaMH, OHO HUKaK He HcYe3aJs1o, KorJa ero ocBeinaim «CosHuem».
Hcye3 auck TOJbKO TOrAa, KOTAA €ro BbIpe3ajd OYeHb TOHKHM
¥ noctaBuM pe6poM. IIpocTast MexaHH4eckast MOZieJIb OJATBEPXK-
Aasa, TakuM 06pa3oM, npaBoty PeHa. OtHakO UIMEHHO NOTOMY, YTO
B XOJ/Ie IKCrepuMeHTa nobeay oaepxas [ioiireHc, AkageMusi aejb
YumeHTO TaK U He 06HApOI0BasIa CBOU BBIBOBI.

Tor, kT0, Kak 1 KonepHuk, 1ymMaer, 4To Halla njiaHeTa 3eMJs
Bpaiaetcs Bokpyr CoJiHIla M OCBELAeTCs UM, KaK U JIPYTHe,

He CMOXeT u30exaTb Toro, 4Tobbl MHOrAA He GaHTa3upoBaTh |[...],
YTO M OCTaJIbHbIE TJIAHETHI UMEIOT CBOE COOCTBEHHOE YCTPOHCTBO
¥ MOTYT OBITh HaceJIeHbl, IPSAMO Kak Haia 3eMJIs.

XpucTHAH TOArEHC
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BHecs He6oJbllIe H3MEHEHHS B CBOIO MO/IeJb, [loiireHc npea-
cKa3aj nocJjeayiomue usMmeHeHnsi CatypHa ¢ TOYHOCTBIO, HE UMe-
foneit aHasoros. [laxce Mabpu He Mor oTpULIaTh 0O4eBUAHOE. [lepen
TEM KaK OTKa3aTbCsl OT CBOE TEOPHHM, OH Jlaxe JI00e3HO 3aMeTHI,
YTO, NpPOYUTaB Systema Saturnium, yXxe He MOT He BUAETb KOJIbLO
BCSKMIA pa3, riasaas Ha CatypH. Tpya [oiirednca pacumpui yeiaose-
YyecKHe NpeCTaBJIeHUs], M Halll pa3yM HaKOHell-TO CMOT pa3/IMYUTh
Ha He6OCBojie K0Jib110. /IHBUHHU OKa3ajics MeHee THOKUM U He TpH-
3HaBaJI CYLIECTBOBAHMUSA KOJIblA 0 TeX NOp, NOKa He YBHEJ €ro
COOCTBEHHBIMHU TJ1a3aMHM TNPH TOMOIIM TeJIECKOMNa, CKOHCTPYHPO-

BaHHOTO €ro 6paToM.

YCOBEPLWEHCTOBAHME TENECKONOB

MoCKONbKY 06bEKTUB NpoeunpyeT n3ob6paxmeHne BHYTpb Teneckona, 3Tum
M306paXeHnemM MOXXHO MaHMNYNMPOBaTb A0 TOrO, KaK ero yBenu4uT oKynap.
lonreHc ncnonb3osan 310 O6CTORTENLCTBO, YTOGbI BHECTU B KOHCTPYKLIMIO
MHCTPYMEHTA ABa BaXHbIX ynydWweHUa. Fanunen B CBOE BPEMSA Y)XKe NOHAN, YTO,
NPUKPbIB KPYXXKOM Gymaru Kpan o6beKTUBa (rae ckannnealoTcs Bce aedeKTbl
py4HOW 06pabOTKK NUH3 K apTedakTbl chepuieckon abeppaumnn), MOXHO Nony-
4YUTb MeHee ApKoe, HO 6onee YeTKoe u3obpaxeHue. ONTUManbHble pas3mepbl
KpYXKa OH onpeAenun onbiTHbIM NyTeM, a MNoUreHc caenan To e camoe, 1c-
nonb3ys MateMaTMyeckn noaxoa. Mpu aTom ronnanaeu, O6HapyXuN, YTO Nyvlwe
noMeuwlaTb KPYXOK HEe Ha CaM AUCK, @ Ha U3o6paxeHue, UM NOPOXKAEHHOE.
Taknm o6pa3om 4acTUYHO UcnNpaBnanach U xpoMaTuyecKas abeppaums.

Mukpomertp

B Hayane 1640-x ronos acTpOHOM-NIO6GUTEND YUNbAM [ACKOMH C YAUBNEHU-
€M yBuaen B CBOW MMKPOCKON 3arafo4Hylo CeTb, NepeceKalowylo none ero
3peHuns. OH Buaen ee abCoNIOTHO YETKO, HO, NOAHUMANA B3rNAA OT OKYNspa,
He Mor 3Ty ceTb HanTK. OKa3anocb, YTO HA NOBEPXHOCTH, KyAa O6BEKTUB Npoe-
uMposan u3o6paxeHune, Cnaen cBoio cetb NayK. OKynsap yBenuyun u camy cetb,
u ee n3o6paxxeHne, cnusas ux BoeanHo. BAOXHOBNEHHbI 3TOW CHACTAMBOW
CNy4anHOCTbIO, [aCKOWH pewnn 3aMeHnTb NAayTUHY YCTPOUCTBOM C ABYMS BEp-
TUKaNbHbIMK NONOCAMK, pa3aeNeHHbIMU FPaayMpPOBaHHbLIM PACCTOSHUEM (CM.
PUCYHOK), C NOMOLLbIO KOTOPOrO OH MOT Gbl K3MEPATb U306PAXEHHUSA, NONYHEH-
Hbl€ C NOMOLWbIO Teneckona. Tak 6bin H306peTeH MUKPOMETP. MNOWUreHc Toxe
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Systema Saturnium MOXHO CYMTaTh JOCTOHHBIM NMPOAOJIKe-
HUeM «38e30H020 8ecmnuka» [anunes. HecMoTpsi Ha cBoe Ha3Ba-
HMe, KHUra He orpaHuyuBaercs onucaHuem CatypHa. [loiireHc
TaKe MepBbIM 3aMeTHJI psbb Ha noBepxHoctH Mapca. [Tpocieans
3a cMelendeM Bosbioro Cupra, LIMPOKO#i 06/1aCTH U3 BYJIKAHH-
YeCKHX CKaJl, OH ITOHSLJI, YTO [JIaHEeTa BPaLlaeTcsi BOKPYT HEKOIi ocH,
¥ CMOT YCTaHOBUTb MPOJODKUTEIBHOCT MAPCHAHCKOrO HS. Yye-
HBbII Tak)ke NMPOM3BeJ HECKOJIbKO HOBBIX HabmoneHuil IOnutepa
1 TymanHocTH OpHOHA, B KOTOPOii Pa3JIMYMJI TPU 3Be3/Ibl U3 YKCIA
¢opMHpYIOLIMX ee LIEeHTPaIbHBIH paioH, Tpaneuuio. OH onuchiBaI
TYMaHHOCTb KakK «lleJib B Hebe, yepe3 KOTOPYIO MOXKHO 3arjisiHyTh

AyMan 0 NOXOXXeM YCTPOMCTBE, HO NpULLEN K HEMY 6€3 NOMOLLM NayKa: y4eHOMY
AOCTaTO4HO 6bINO rNyGO0KNX 3HAHUK NO AMonTpuKe. MUKpoMeTp NnpeBpaTun Te-
NnecKon B n3mepuTenbHblin Nnpu6op. Ecnn 40 3Toro acTpoHOMbI MOMNK BbiCKa3bl-
BaTb TO/NIbKO CYObEKTUBHbIE MHEHUS O pa3Mepax HeGECHbIX TeN, U ATU MHEHHS
OYeHb CUNbHO BapbMpOBaNUCb, TO MUKPOMETP CTan TOYKOM OTCYeTa. YUNbAM
FackonH noru6 B 6uTBE NpM MapcToH-Mype Bo Bpems MpamaaHCKON BOMHbI
B AHINUK, TaK U He ycneB 06HapoA0BaTh CBOE OTKPbITHE, NO3TOMY UMEHHO NO-
cneonucaHus lNonreHca, npueeaeHHOro B ero Systema Saturnium, MUKpOMETP
nony4yun pacnpocTpaHeHue B aCTPOHOMUYECKOMN NPaKTUKeE.

O6beKTHB MU3o6pameHne
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JaJbliie, B 60J1ee cBeT1y10 obyactb». B Systema Saturnium coaep-
XKATCA TaK)Ke yIUBUTEJBHO TOYHbIE OLlEHKH pa3mepoB CoJIHEYHOM
CUCTEMBI.

PASMEPbI MUPA

Macmra6Hrle actpoHoMudeckue uccaenoBadusi Konepauka u Ken-
Jiepa NOo3BOJIMJIM CO3/1aTh AOBOJIbHO TOYHble kapThl CoJIHIIA U 1lIe-
CTH U3BECTHBIX HAa TOT MOMEHT I1aHeT — Mepkypusi, Benepsl, 3em-
ay, Mapca, IOnurepa u CarypHa. [Iponopuuu kapTthl, KOTOPYIO
C03JaJ1 y4eHble, ObLIH MPaBUJIbHBIMH, HO OTIPE/IEIMTh ee MaciTab
OHM He cMorju. Bce paccTosiHMs BbIpaXKaluChb B 3aBUCUMOCTH
OT OIHOM Heu3BeCTHOH — AucTaHUUM Mexay CosHueM U 3eMJiei,
KOTOPYIO, N0 MHeHMIO [1oiireHca, acTpOHOMaM He yJajloch BbIYHUC-
JIUTh yIOBJIETBOPUTEJIbHBIM 00pPa3oM:

«...OLIeHKH paccTostHust Mexay 3emJed 1 CoJIHLEM OY€Hb pa3/iHya-
I0TCS1, ¥ 3TO HEYAUBUTEJILHO, BEJIb 10 CHX NOP HE MPHAYMaH npHemJie-
MBIt cioco6 namepuTb 3To paccrosinne. OHM CTapaloTcs onpeaenTh

PUC. 4
NuHehHbIA
Anametp
/ X

Yrnoso#n
Anametp

PacctosHue
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€ro C MOMOLLbIO 3aTMeHHU# Ui ¢a3 JIyHsl, HO Bce 3TH YCUJIUA Hampac-
HbI».

Kak e 6bITb B TakoM ciyyae? [ioireHc nojoues K BOMpocy
¢ Apyroii cropoHsl. C NOMOIIbI0O MUKPOMETPA OH OIpeiesInI YIJIO-
BOif AMaMeTp IJIaHeT. Ta BeJMYHUHA COOTBETCTBYET YIJIy PaBHO-
6epeHHOr0 TPeyroJbHMKA, CTOPOHAMHM KOTOPOrO SIBJISIIOTCSI pac-
CTOSIHMS OT HabsoJaTensi 10 KpaWHUX TOYEK IUIaHeThl. TpeTbeit
CTOPOHOH CJIY>)KUT ee AUaMeTP — CJIOBHO PACcCTOSIHME MeXIy KOH-
11aMH BOOOpaXkaeMbIX IIMITLIOB, B KOTOPbIX HabJI0aTe b 3aXKal He-
6ecHoe TeJ10 (CM. PUCYHOK 4).

ToiireHc Hayan cBou Belyucjenusi ¢ CaTypHa U onpenesu,
41O ero AuameTp paBeH 68''. B3siB kapTy CoJIHEYHOH cCUCTeMBI,
He MMeIolIlyIo MacluTaba, OH J0Ka3aJl, YTO CaMOe KOPOTKOe pPacCTo-
sitHue Mexxay CaTypHOM 1 3eMJieil paBHSIJIOCh BOCBMHU CPeJITHUM pac-
CTOSTHUSIM, OTAeJistiouiuM Hac oT CostHua. M3 aToro yyeHbli BbiBel,
4TO ecid Mbl CHUMeM CaTypH ¢ ero opOUTHI ¥ TOMECTHM IJIAHETY
psinom ¢ CoaHueM, To oHa GyaeT B BoceMb pa3 KpynHee 06bIYHOTO.
M3MeHeHHe MOJIOXKEHUsT YBeIUYUIIO Obl B BOCEMb Pa3 U MOJIyYeH-
HBIi1 UM yrJI0BO# AnameTp: 68" X 8 = 544" = 9'4"". C 3emJu yry10BOiA
nuametp CouHia pased 30'30". [Ipu noMouiu AByX 3TMX 3HaYEHHIA
yrJI0B — OJHOro UCTUHHOro (kacaercsi CosHIla) 1 MHMMOrO (Ka-
caetcs nepeMeneHHoro CatypHa), — KOTOpble MOXHO ObL10 Obl
U3MEPHTD JJIs1 3Be3/bl U JIs [JIAHETHI, Pa3MEIEHHbIX Ha OHOM
Y TOM K€ PaCCTOSIHMH, yY€HBI CMOT CPAaBHUTDb UX pa3Mepbl:

o, =9'4"=9-60"+4"=544" A, 544" 11
Ocomue =30'30"=30-60"+30"=1830") otc, e " 1830" “37

[ToMHs1 0 TOM, YTO IJI1 MaJIEHbKUX YIJIOB U AJIA TeJ, pacno-
JIO)KEHHBIX Ha OJJHOM M TOM JK€ PaCCTOSIHMM OT HabJoaaress, OT-
HOLLIEHWE MX JIMHEHHBIX JUaMeTPOB PAaBHO OTHOIUEHMIO MX YIJIO-
BbIX IMaMeTpOB, [1oiireHc 3axioun, yto AnaMerp CatypHa paBeH
11/37 auamerpa CosHua. B 3THX noacyeTax OH yYMTBIBAI U KOJIb-
110; 6e3 Hero 3Ta ApoOb yMeHblIMIach 10 5/37. Ty xke onepauuio
OH Mpo/ieJiajl /1S onpezesieHus: pasMepoB BeHepsl, Mapca u I0nu-
Tepa.
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B Systema
Saturnium
lNowrexc
npeacrasun
OTHOCHUTENbHbIe
paamepbi ConHuya
W NnaHeT B BUAe
OPUrHHanNbLHOW
Anarpammbi.
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Connye 1
1

DBeuepa 8_4
1

DMapc ﬁ
2

OnuTep ﬁ
5

DCarypu 5

[lonyunts 3HayeHus s
Mepkypusi nomMemianM IJIOXHE
yciaoBuss Habmonenus. Ilpen-
craByeHHas1 [loiireHcoM mnocie-
JI0BaTeJIbHOCTh BCTyNajla B IIPO-
TUBOpEYHE C YKOPEHUBIIUMCS
MHEHHEM, 4TO 0OBbEM ILJIAaHET POC
no Mepe ux yaanenus or CoJiHua, To ectb BeHepa moskHa ObITb
60sbie Mepkypusi, 3emiisi — 60.ibiie Benepsl u Tak aanee. OnHa-
KO peyb 11171a 06 OTHOCHTEIbHBIX 3HaYEHHUSIX, BbIPaXKEHHBIX B 3aBU-
cuMoct# oT Auamerpa CoJiHLa, BeJIMYMHA KOTOPOro TaK M OCTaBa-
Jlach HEU3BECTHOM. YUeHBIM BCe ellle He XBaTajIo TOYKHU OTCYeTa IS
onpenenenus maciitaba CosHeuHoit cucrembl. OxHako [lolireHc
3alliesi CJIMILKOM AaieKo, YTOObI MPOCTO ocTaHOBUThCA. U st po-
N0JIKeHHs1 paboThl Y4EHOMY NMPHILIOCH NPUOErHYTh K JA0BOJILHO
CTPaHHOMY PacCyXJeHHIO:

«YT0ObI, HACKOJIBKO 3TO BO3MOXHO, COXPaHHUTb TAPMOHHIO BCEH CH-
cTeMbl, KaXKeTcs, 4To, B KOHIle KOHLOB, OyaeT 6oJiee pasyMHO a0my-
CTHUTb, YTO, NOCKOJIbKY 3eMJIsi 3aHUMaET POMEXYTOYHOE MOJIoKeHHe
mexay Mapcom u Benepo#, B ToM, uto kacaercst paccrostius 10 CosnH-
11a, oHa OyIeT UMEeTb M IPOMEXYTOYHBIE pa3Mepbl. Mbl CKa3aH, YTo
nuameTp Mapca paseH 1/166 no otHoweHuio k rnametpy CosHua,
a niuametp Benepst — 1/84. CnexoBaTtesibHO, €C/IM Mbl IPUMEM 32 HA-
MeTp 3eMJIM CpeaHee 3HaueHre MeX 1y THMH ABYMS], TO NOJTyYHM, YTO
oH paBeH 1/111 no otHoweHuI0 k tnameTpy CosHLa».
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CaenoBateJibHO, D

MACLUTAE CONHEYHOW CUCTEMbI

ronureHc onpeaenvun pa3Mepbl NnaHeT oTHocuTenbHo ConHua. Mpu noMowm
ypaBHeHus DCOMQ= 111 Daem, KOTOpOEe CBA3bIBaN0 AUamMeTp Hawen 3se3apl
¢ 3eMnewn, OH CMor caenaTb X a6CONIOTHLIMU, YTOGbI NOHATL, NOYEMY 3TO BblI-
paXeHue CoaepKano KN0Y K TAKOW e onepauumn ¢ pacCTOAHUAMKU, NPUMEHUM
yrnoson auameTp (CM. cTp. 74) K Habnloaatento, cMoTpalemy Ha ConHue ¢ 3em-
NW. Ha pucyHKe Mbl BUAUM, YTO paccTtosHue ot 3emnm 4o ConHua 7S cBA3biBa-

eTcA NocpeaACTBOM NPOCTOro TPUroHOMETpU4eCcKoro paBeHcteac a U C D&M"ue.

DCOI!MI.IE
sinZ= 2, TS= Dcomue
2 S 2sin (—)

Beens 3HayeHue o = 30'30": 7S = 113 - D, ¥ @NENNNPYSA K HEGECHON
rapMoHuH, FNonureHcy yaanocb yCtaHoBUTb, 4TO D =111-D Noatomy:

ConHue 3emns®

=12543-D

3emnn”

7S=113- Deope = 113-111-D,,, .

NockonbKy paavyc 3eMnu 6Gbin onpeaeneH AOCTAaTOYHO TOYHO, NocneaHee

ypaBHeHWEe faeT HaM UCKOMbIKM napaMeTp macwraba Ana co3naHnsa KapTbl

ConHeuHown cuctembl Kennepa u KonepHuka — paccrosHne mexay ConHuem
n 3eMnen.

3emnn “‘\-\\\§\\§J
——

ConHue

1

1
1 1 .84 166 1
Dy..=—Dce: Drtae= D .. C ee —_—
Ben 84 Connue Mapc 166 Coanue * pe[[H 2 1 1 l

Besn 1 1 1 Connne *
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CTtpeMsicb COXpaHUTb FapMOHHUIO Bcelt cucteMsl, [oiireHc ot-
KJIOHSLJICSI OT HAy4YHO# CTPOTrOCTH U BCe 60JIbllie yX0auJ B 06J1acTh
HESICHBIX TUNOTe3. Y4YeHblil caM IPU3HaBaJI, YTO €ro J0BOJbI C ONpe-
JleJIEHHOTO MOMEHTA ONUPAIUCh Ha BECbMA «ILIAaTKOE OCHOBAHHE».
On onpenenn, yro guametp CosiHua B 111 pa3 6osible quaMeTpa
3emuin. U 310 GBI IPEKPaCHBIi pe3yJIbTaT, yYUThIBas, YTO, COrJIac-
HO COBPEMEHHbIM pacyeTaM, BepHoe 4ucJ1o paBHO 109. Bo BpemeHa
Toiirenca yxe MoxHO 6b110 GoJiee UM MeHee NPHEMJIEMO U3Me-
puth nuametp 3emuid. [losyyeHHOe 3HaYeHHE NO3BOJINIIO YYEHOMY
NepeBeCTH BCE PACCTOSIHUS M pa3Mepbl U3 OTHOCHUTEJIbHBIX BeJIH-
4YHH B abCOMOTHBIE U onpeaeauTb MaciiTab CosTHEYHON CUCTEMBI.
Hagno cka3zarb, 4TO ¢ pacyeTaMi y4eHOMY NoMorJia U GpopTyHa: He-
KOTOpbIE €ro OIUMOKH ypaBHOBECHJIM APYT ApYra u, TakuM obpa-
30M, Mcye3nd. XpoMaTuyeckasi abeppalusi pa3MbIBaeT O4epTaHHUS
HeOeCHBIX TeJl, yBeJIMYMBasi MX YTJIOBOM AHAMETP. ITO yBeIHYEHHE
KOMIIEHCHPYETCS TeM, YTO 3eMJie ObLIM MPUITMCaHbl MEHDBLINE pa3-
MepHbI N0 CPAaBHEHHUIO C UICTUHHBIMHU, TaK KaK Ha CaMOM Jiejie OHa
60b11e Mapca 1 Benepsl. B s1060M ci1yyae, TOYHOCTD MOJTyY€HHO-
o pe3yJibTaTa He MOXET He NOpaXkaTb.

Kak u apyrue otubl-ocHOBaTeId cOBpeMeHHOH HaykH, [oit-
reHC MMeJl CBOI0 HaBS3YMBYIO UAel0 poaom U3 CpeaHeBEKOBbBSI.
Kennep npeacrabasin CosHeYHYIO cHCTEMY B BUJIe CBOeOOpa3HOii
MaTpeIlKH, COCTOsILEH U3 reoMeTpu4ecKkux ¢puryp, a op6uThI nia-
HeT M0CJIeJoBaTeJIbHO MOMelaluch B cepy UM OAHO U3 MATH
NJIaTOHOBBIX TeJl. HbIOTOH 06AYMBIBaJI TaKyI0 CTPaHHYIO 3aJauvy,
Kak pacuer mponopuuii xpama CosioMmoHa. [HoiireHc xe B Systema
Saturnium BHIBOAUT HYMepPOJIOrMYeCKYIO0 3aBUCMMOCTb Ha OCHOBe
yucsa 6, yuutbiBasi, uto 6 =3 X 2 X 1; 6 = 3 + 2 + 1. YueHblii npen-
cKa3biBaJ, YTO 6oJibLie He OyAeT OTKPHITO HU OMHOrO CIyTHHKA,
MOCKOJIbKY MX YHCJIO AOJDKHO ObITh TAKMM )K€ COBEpIIEHHBIM, KaK
M YMCJIO UX CTapUIMX 6paTbeB, IIaHeT. VI3BeCTHBIX MJaHeT ObLIO
1IECTh, 3HAYUT, U CITyTHUKOB JOJKHO ObITb LIeCTb. Y 3eMJM CBOM
cnyTHUK 6bL1, y FOnurepa, kak oTkpbla [anunie, nx 6b110 YeThipe,
ToiireHc 3akpbli 3TOT CNUCOK, pa3riasaeB Turad. OxHako Mo3xe
KaccuHu Hapylu/ 3Ty rapMOHMIO YKceJl, Hailisi Ha Hebe elle OAuH
CIYTHHK, onsiTh Xe y CatypHa, — Aner.
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PA3BUTOE KONIbLIO

PUC. 5

InaBHBIM BO3paxKkeHHEM MPOTHUB
TEOPHH TBEPJOro JUCKA, KOTOPYIO

s3ammuan [oiredc, sABasieTcs ero
ctabusbHOCTh. CHila NPUTSKEHHUS
yMeHblIaeTcsi 0OpaTHO MpOINop-
LIMOHAJIbHO KBAapaTy PacCTOSIHUSA P
Mexay MaccaMd (koa¢pdHUIHEHT

a b
NpONOpLUMOHANBbHOCTH — 1/7%, e -—0 - o

r — paccrosinue). IIpeactaBum
cebe nuaHetry P, mepea KOTOPOH
BBICTPOUJINCh [IB€ OJUHAKOBbIE
cdepsl, a U b, oTAesNieHHbIE APYT =
OT ZIpyra HEKOTOPbIM PaCCTOSIHUEM
(cM. pucyHok 5). B atoM ciyyae =0
r,6ynet 6onblie, YeM 7,, MOITOMY
nputsixeHue mexay P u a 6ymer
6o0.iblie, yeM Mexay P u b, u obe
Macchl OyayT MMeTb TEHAEHLHIO 1
OTAAJIATBCA APYT OT Apyra. g
Ecau 6b1 atn nBe cepsl Obi- 7
JIM YaCTbI0 MAacChl €JUHOrO TeJa, 5
acHUMMeTpus Bo3ieicTBus aedop- .
mupoBasia 6sb1 ero. K Tomy xe u3- 7
3a 0OpaTHOM 3aBMCUMOCTH CHJIbI
NPUTSDKEHHsI OT KBaJpaTa paccTo-
siHus (1/7°) pa3HuLa HaNpsHKEHUs
pacter Mo Mepe NpHOINKEHHUS

Jo6oro tesa K miaHere. VIHTeH-
CHBHOCTb BO3J€HCTBUS OCOOEHHO
YyBCTBUTEJbHA K H3MEHEHHUsIM
PaccTOsIHUS NMpHU HeOOJIbIINX .3Ha-
YeHUsIX 7, KaK BUIHO Ha PUCYHKe 6.

Ha xpuBoii nexar 3Hauenus: 1/r2. CieBa, psoOM C Ha4yajioM
KOOPAMHAT, 3HayeHHsI KoadduineHTa 6OJIbLIE U OHU CUJIBHO OT-
JIMYAIOTCS MEXAY COCeTHUMHU TOYKaMHU. MeXay KOHeYHbIMH TOY-
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kaMu cdepsl a 1/r?nnepexoaut ot 4 k 1. Pa3Hu1a cOCTaBJIsAET LiesIbIX
3 enunuubl. CripaBa, Jajieko OT Hayajla KOOpAHHaT, K03adPHULHEHT
NpUHHUMAeT MeHbIlIMe 3HaYeHus.. MexIy KOHeYHbIMU TOYKaMH b,
KOTOpbIE HAXOAATCS] HA OAMHAKOBOM PACCTOSIHUM OT KOHLOB @, 1/7?
nepexoaut ot 3HadeHust 0,0178 k 0,0156. B atom cayyae pasHula
He 60.b1ue 0,0022 eAUHUILBL.

Takum o6pa3om, faxe ecu 6bl @ ¥ b 6bIIM OIMHAKOBOTO pa3-
Mepa, Ha UX KpaifHHe TOYKHM BO3A€HCTBOBAIM OBl CHJIBI Pa3HON
UHTEHCUBHOCTHU: B JIeBOHM 4acTu rpaduka, npu MeHblleM 7 (KOraa
cdepa HaxoaUTCS OYEHb GJIM3KO OT IJIAHETHI), 3TH CUJIbI ObLIH Obl
3HAYMTEJIbHBI U €Jle 3aMeTHB — B NMpaBoi YacTH (Koraa cdepa Aa-
seko). CienoBaTesibHO, cepa eBa NMOYYBCTBYET NMPUCYTCTBHE P,
noka 6yzeT najeko, 1 GyaeT UCIIBITHIBATH Pa3pyIUHUTEIbHOE HAMps-
XeHHe, eCJIU OAOHAET CAMLIKOM 61M3K0. Mbl MOXKeM paccMOTpeThb
3TOT MpollecC MOCJeJ0BaTeIbHO, M0 Mepe TOro KakK 3JIaCTUYHast
cdepa npubanxaercss k niaHere P. [Ipy 3ToM oHa Oyzmer MCHbI-
ThIBaTb BCce Gouibiiee Bo3aeiicTBue. CHavana cgepa npeBpaTUTCA
B SIAL0, KOTOPOE MOCTENEHHO OYAEeT CIIIOIMBATHCS, CTAHOBUTHCS
Bce 6OoJiee MJIOCKHM, MOKA LIEHTPOCTPEMUTENIbHBIE CHJIbI HE OyayT
HUBEJMPOBaHbI, U cdepa He Pa3pyIIUTCS.

Paccrosinue, Ha KOTOPOM NPOMCXOMT pa3pyLIeHHe Tesa U3-3a
BO3/I€liCTBUS HAa HEro pa3HOHAIIPABJIEHHBIX CUJI NPUTSKEHUS], Ha-
3piBaetcs npexgeyioM Poma. OcHoBHOe conpoTuBiieHHe aedopma-
L[MM OKA3bIBAIOT 3JIEKTPOMArHUTHbBIE CHJIbI, KOTOPbIE MPUTSTHBAIOT
JPYr K APYTY YacTHIIBI, COCTABJSIOLINE Maccy Tesa (XMMUYeCcKoe
B3auMozeiictBue). Mx pa6ora tem a¢dekTHBHEE, YeM MEHbLINH
o6beM uMeer Teso. TakMM 06pa3oM, KOCMOHABT WJIM KOMMYHH-
KallHOHHbIe CIyTHUKH, BpPalllaoI[HeCs] BOKPYT 3eMJIH, HaXOASTCS
BHYTpH nipefiesia Poiua, Ho 61aroapsi CBOMM MajleHbKMM pa3MepaM
3aluieHsl oT pa3pyuenus. Cuia NpUTSAXEHUsT BO3BOJUT BOKPYT
niaHet 6apbep, KOTOPbIii pa3pylIaeT TeJia Onpeie/IeHHOro pa3mepa
B HeNocpeACTBEHHO# 6in3ocTi oT HUX. Pagnyc opbutbl 60b1Kx
CIYTHUKOB, TakuxX Kak JlyHa, Bcerga mpeBocxoauTt npezaen Poina.
Cpenu Bcex niaHet CoJIHEYHOH CUCTEMBI 3BaHHE IJIAaBHOTO paspy-
wurens noyynn KOnurep — Bce kKoMeThl, MOJOLIEAINNE K [IJIAHETE
CJIMLIKOM GJIN3KO, UCYE3JH.
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PUC. 7
Konbuo A (14 600 KM B WHPHHY)

Konbuo B (25 600 KM B WwupuHy)
Konbuo C (17 300 KM B WHPHHY)
Konbuo D (7600 KM B WwHpuHy)

136 780 kM

Ecnu cunbl nputskeHusi 0cobGeHHO BesMKH, Aedopmanuu
NOJBEPrHYTCS U MeJikue Tesa. UepHasi AbIpa MOXeT BbI3BaTh Ha-
CTOJIKO HEPaBHOE HaIpsDKeHHe MeX 1y HOTaMH U TOJIOBOH YeJioBe-
Ka, 4TO croco6Ha y6uts ero (31o siBjieHne HepopMaJbHO Ha3biBa-
eTcsl «crnareTTudUKaLuen» ).

Kosnbua CaTypHa cOCTOSIT M3 MHOXECTBa KYCOYKOB JIbJA
Y IbLJIM, KOTOPbIE BPALIAIOTCSI BOKPYT MJIAHETHI HAa Pa3HbIX CKOPO-
CTsIX, OYepYMBasi THICAYM OKpPYxHOcTeil. M3-3a rpaBUTALIMOHHOTO
NPUTSDKEHUs1 GOJIbUINX CIYTHUKOB Ha KOJIbLIaX BO3HUKAIOT Tpe-
IIMHBI ¥ 1IeJTH, U3-32 Yero OHU MOX0XH Ha CTapyI0 MY3bIKaJIbHYIO
miactudky. Byksamu A, B, C u D (cM. pucyHok 7) 0603HayYeHbl
yeTbIpe OCHOBHbIE M0JIOCHI, BUAMMBIE ¢ 3eMJU. AsipaBUTHBII NO-
PAIOK OTPaXkaeT XPOHOJIOTHIO UX OTKPBITHS, a TAK)Ke UX PACIOJIO-
JKeHHe — OT BHEIHero Kpasi K BHyTPEHHEMY.

Kocmuueckue kopab/iv OTKpBLIH elle TPH, 6oJiee OTaaIeHHbIE
nosiockl — F, G u E. YTo6BI COCTaBUTH MpEACTaBJIEHHE O pa3Mepe
BCell CUCTEMBI, HAI0 BCIOMHUTD, YTO PAaJMyC BHELHEH YacTH KOJIb-
ua A yyTb 6osblie AByx paauycoB CatypHa. Paauyc nosocel E co-
CTaBJIsieT IPUMEPHO BOCEMb PAIMYCOB ILJIAHETHI.

PeH Obla paB: 3TH KOJIblia YPE3BbIYAHO TOHKHE, TOJILIMHOM
e/[Ba JI1 B KUJIOMETP, XOTsl [10 CBOUM pa3MepaM OHH MOTJIOTHIIH Obl
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PUC.8

25|

opbuTty JlyHsl. Ecu npeacraBuTb,
YTO AMAMETP YeThIpeX TIJIABHBIX
KOJIel| paBeH AMaMeTpy 0ObIYHOro
KOMIIAKT-IMCKa, TO UX TOJIIHUHA

Konbuo G
He MpeBbICHIa Obl TOJIIMHY KJie-
TOYHOM MeMOpaHbl. BHe 3aBuCH-
— KomenF maran MOCTH OT MPOUCXOXKJEHUS ITUX
ey Powa obpa3oBaHMi (MOSBUJIMCH JIH
OHM OT CIYTHHKa, PacMaBIIErocs
Ha MeJiKMe (pparMeHTbI, OT He-
LTl CKOJBKUX KOMeT, MOHMaHHBIX
MPUTSDKEHHEM, MM 00pa30BaIuCh
Koneuo C U3 nepBoHayaibHOI MaTtepuu Cour-
Konbuo D HEYHON cHucTeMbl, MOPOAMBLIENH
oCTa/ibHble IIJIaHETHI), OCHOBHas
CaTypH NpUYMHA MX CYLIECTBOBAaHHMS CO-

CTOUT B npefieJie Poiia, mocKoJIbKy
caMblif MJIOTHBIM Y4acTOK AMCKa
HaXOAUTCS BHYTpU Hero. Pucy-
HOK 8 HarJsiIHO WJLTIOCTPUpYeT 3Ty cuTyauuio. PaccrosiHus us-
MepsioTcs oT neHTpa CaTypHa, KaXaasi eAMHULA — 3TO paauycC
TJIAHETBI
I'vnoTe3a, COr1acHO KOTOPOii KOJIbLIO Ha CAaMOM JieJie COCTOUT
U3 MeJIKMX YacTeH, MOYTH TakK e cTapa, kak runore3a [loitreHca.
Yepes roa nocJie u3nanus Systema Saturnium ee BbICKa3as NO3T
JKau Illannex. B 1845 roay MoJsionoit cTy1eHT MaTeMaTHYECKOrO
daxyavreta Kembpuaxa /Ixon Kyuy Amamc, npoaHaiu3upoBaB
HEKOTOpble OTKJIOHEHHUsI OpOMTHI YpaHa, NMpHILe K BbIBOAY, YTO
MX NPUYMHOM 6bLIM rPaBUTALMOHHbIE MePTYpOaLHH, BbI3BaHHbIE
BO3/leiiCTBMEM Heu3BeCTHOil nJaHeTsl. KoponeBckuii acTpoHOM
u aupextop [puHBHUcKoi o6cepBaTopuu Jxopax Jiipu npourHo-
PHpPOBaJI TMNOTE3y AZlaMca, CYHUTas ee TMJI0X0 0O0OCHOBAaHHOM, U OT-
Ka3aJICs HaMpaBUThb TeJIeCKOMbI Ha KOOPAMHATHI, KOTOPbIE yKa3al
MoJio0ii koJuera. U3-3a aToro qocagHoro Hejopa3yMeHuUsl 4eCThb
oTKpbiTUsl HenTyHa npuHaanexuT QpaHily3ckOMy MaTeMaTHKY
Ypbeny JleBepbe, MposiBUBLIEMY 6OJIBLIYIO PACTOPOIHOCTb.
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B yects Amamca, Kk NpeacKa3aHUI0O KOTOPOMY OTHECJIHUCH
C TakuM npeHeOpexxeHreM, KeMOPUIKCKHi1 yHUBEPCUTET yUpeIu
NpeMHIO B YecTb yyeHoro. B 1856 roay Oblio npeaioxeHo Bbisic-
HUTb, ABJIsSIETCS JIM KOJibl[0 CaTypHa TBEPABIM, XKHUIAKUM HJIH XKe
COCTOUT U3 «MHOTOYHMCJIEHHBIX OTJEbHbIX PparMeHTOB MaTEPUU».
EaMHCTBEHHBIM, KOMY OKa3aJICs 110 CHJIaM 3TOT BbI30B, ObLJI MOJIO-
noit [Ixeitmc Knepk Makcsesn. PeBosonuio B TepMOAMHAMUKeE
¥ B 06/1aCTH 3JIEKTPOMarHMUTHBIX BOJIH OH IPOM3BEJ HECKOJIbKO JIeT
CIyCTSl, HO yXe HauMHaJl IeMOHCTPUPOBATh CBOU CIMOCOOHOCTH.
MakcBes1 noaBepr KOJIbIO HACTOsIIEd MaTeMaTUYECKOH aTake,
ucnoab3dys aud¢epeHIMaIbHOE UCYHUCTIeHHe — ropa3no GoJiee
U30UIPEHHOE OpY>XXHe N0 CPaBHEHHUIO C TeM, KOTOPBIM pacloJia-
rasu yyeHble XVII Beka. MakcBess1 OTKpbLI, YTO TBEpAOE KOJIbLIO
6b1710 6bI CTAOUJIBHO TOJIKO B TOM CJIy4ae, ecJiu 661 9/2 ero Macchl
OblLIM CKOHLIEHTPUPOBaHbI B 0HO# Touke. Ho HabmoneHus aTomy
NpOTHBOpeYUJIH. MakcBes nuca:

«...eIMHCTBEHHAs CUCTeMa KOJIell, KOTOpast MOXeT CYIeCTBOBaTh, CO-
CTOMT M3 HEOINpe/IeJIEHHOr O YUCJIa OTAEIbHBIX YaCTHL, KOTOpbIE Bpa-
I[AIOTCSA BOKPYT MJIaHEThl Ha Pa3HBIX CKOPOCTSAX B 3aBUCHMOCTH
OT PacCTOSIHUS1, Ha KOTOPOM OHH PacloJaraloTcs. TH YaCTHIIbI MOTYT
06pa30BbIBaTh PAA Y3KUX KOJIELl HJIH NePeBUraThCsl M epeceKaThesl
6e3 nopsiika v cornacusi. B nepBoM coTyyae pa3pyIiieHHe 3Toi CUCTEMBI
GyaeT npoMcXoauTb OY€Hb MeJIEHHO; BO BTOPOM OHo Oynet 6osee
6BbICTPBIM, HO Y YACTHL MOXKET POSIBUTHCS TEHAEHLUs 0OPa30BbIBATH
y3KHe KOJIblIa, YTO 3aMeIJIUT MPOLIECCH.

Jiipy, npoynTas paboty Makcsesisia, 0TO3BaJICS O Hel cledy-
oMM ob6pa3oM: «Hackosibko MHe U3BECTHO, 3TO OHO M3 CAMBIX
BBIJIQAIOUIMXCSI TPUMEHEHUI MaTeMaTHKH B pu3muke». B atoM Tpyxe,
Ha3BaHHOM «06 ycToitynBoCcTH ABHXKeHHs koJel CaTypHa», 4yB-
crByetcst Ayx [ioiirenca. OH 06HapyXHJI KOJIbLIO, HE UCMOJIb3Ys
TeJsieckon, 6J1aroqaps 3peHHIo CBOero pa3yMa, a MakcseJu1 ¢ moMo-
LIBIO TAaKOrO Xe 3peHUsl YBU/Ie] ABHXKEHHe ero ¢pparMeHTOB, IPU-
yeM NMoAO06GHON TOYHOCTH yAaI0Ch 10OMTHCS TOJIBKO 40 JieT crycTs,
¢ u300peTeHreM CIeKTPAJIbHOrO aHAJIU3A.

3ATAIKA CATYPHA

83



HemHorue yyensie cMOru Obl MPOMTH IyTb, KOTOPbIHA MPH-
BeJ [folireHca ot ero nepBoOHayajaIbHOTO MHTEPECa K NPeJOMJIEHHIO
K OTKpbITHIO THTaHa U KoJjielt CaTypHa. Y4eHbIi paclIMpuI npea-
CTaBJIeHHe O AHonTpuKe 61aroaapsi MaTeMaTHYECKOMY M3YYeHHIO
JIMH3; OH YJIYYIIWJ TeJEeCKOIl, U300peTs OKYJsAP, KOTOPBI HOCHUT
ero uMs, AMa¢parMmy 1 MMKpOMETD, CO3/JaHHble Ha OCHOBE 3aKOHOB
reomeTpuH. Taxxe [oiireHc Hayuuscs ungoBaTh JMH3bIL, COPO-
€KTHPOBAJI M CKOHCTPYMPOBAJ CTaHOK, YTOObl YIPOCTUTb 3Ty pa-
60ty, 1 cobpas TesecKon, KOTOPBIM, XOTb U He ObLT CAaMbIM JIyYLLIHM
B MHp€, HO He yCTynaJl U3[eJIUsIM CaMbIX UCKYCHBIX MacTepOB TO-
ro BpemeHH. C MOMOILIBIO 3TOr0 HHCTPYMEHTA OH OTKPbLJ HOBBI
cnytHUK. CaTypH OTKDBITO NOKa3bIBaJl aCTPOHOMaM CBO€ KOJIb-
110 BO BCeM ero 6Jiecke, HO HY OJIMH y4YeHblil He CMOT IMOHSATD, YTO
MMeHHO OH HabuoaaeT. [ToiireHcy xe yaanoch NPUIATH K BEPHOMY
BBIBOAY IyTeM JIOTHYECKMX YMO3aKio4YeHuii. Bnob6aBok ko Bcemy
OH paccyMTajl NepHuoj BpalleHuss Mapca U BepBble yKa3aa Mac-
wtabsr CoTHEYHO CUCTEMBI.

TakuMM yMBUTEIbHBIMHM CIOCOOHOCTSIMU B 06J1aCTH MaTeMa-
THKH, aCTPOHOMHH M PYYHOTO TPy/Ja HEBO3MOXXHO He BOCXMILATb-
cs1. Korna lNoitreHc BnepBble Hayas UCCJ1eJ0BaTh CBET, OH NpeACTal
niepei HUIM KaK COBOKYITHOCTb NPSIMBIX JIMHUH.

Ho no mepe Toro kax [oiirexc yriy6ssics B U3yueHue npupo-
Abl SIBJIEHHUS], CBET OTKPbIBaJ €My APyrHe CBOM CTOPOHBI, TaKHeE Xe
M3MeHYMBBIE M NPOTHBOpPeYMBBIe, kak 06k CaTypHa. YdyeHoro
X/laJli HOBblE Y IUBUTEJIbHbIE TAHBI.

3ATAQIKA CATYPHA



FNABA 3

Y ckob3amonmin ¢cBeT

Yewm 60bitie [toiireHc yriayosiics
B MCCJIeJOBaHHE CBETa, TeM OO0JIbIle
IIPOTUBOPEYUH BCTPeYas Ha CBOEM ITYTH.

OT MaTeMaTHYEeCKOro ONMMMCAHUS TIOBEEHUS Iydei
y4eHbIH Tepellies1 K IOMCKY OTBETOB Ha BOIIPOC O TOM, KaKOBa
UCTUHHAsI IPUPO/Ia 3TOTO siBJeHus1. [lepBbie pe3yibTaThl
TIOJIOXKUJTM HaYaJIo COBPEMEHHOM BOJTHOBOW TEOPUH CBeTa.
KJi11040M K OTKPBITHIO 3HAMEHUTOrO IIPUHIIUIIA,
Hocsiero uMs [oireHca, crana ¢pusndeckas
3arajika M3 TeX, KOTOpbIE OH TaK JIIOOWI:
3ara/ika JBOMHOTO IIPeJIOMJIEHUS
B MCJIAH/ICKOM LIIIaTe.






K Hauany 1660-x rogoB [olireHc cras OJHHUM U3 CaMbIX BUIHBIX
yuYeHbIX CBOero BpeMeHH. B Te roasl co3naBanuch JIoHAOHCKOE KO-
posieBckoe obuectBo U DpaHuy3ckast akaieMUsi HayK, KOTOPBIM
NPUHAMJIEXUT YeCTb cleJaTh OOJIbIIMHCTBO OTKPHITHI 3MOXH.
ITH OpraHM3alMM NMOATOJIKHYJM PaclpoCTpaHEHHe 3HAaHUH, MoJ
UX 3rU/I0ii NOSIBUJIUCD NepBbie HayuHble XXypHaibl — Philosophical
Transactions («@unocogckue mpyovi») u Journal des Savants
(«Kypnan yuenvix»). 3t n3nanusa lolreHc craja MCNoab30BaTh
IJIs1 paCIPOCTPAHEHHUsT CBOMX MEH, He MpeKpalasi n1ucaThb Bce 60-
Jiee TpyaoeMKHe TpakTaTtbl. OH ObLI MPHHSAT B 00a BBILIEYNOMSI-
HYTBIX YYpeXIEeHHUs: HECMOTPSI Ha CIAep>XXaHHOCTb, KOTOpasi 06b-
SICHSLJIaCh HHOCTPaHHBIM MpoucxoxaeHUeM [oiireHca, ero TajaHT
BBI3bIBJI HACTOSIIIEE BOCXULIEHHE.

B 1661 rony BmMecre ¢ rpynmnoii iunsjoMaToB X pMCTHaH MoexaJ
B JloHAOH Ha kopoHaumio Yapab3a II. O6si3aTe/IbHBIM MyHKTOM
nporpaMmel 6bLJI0 MocelieHHe [peleM-KoJIENKa, IEPBOrO BbIC-
wero yyeGHoro 3aBeieHust JIOHAOHA, KOTOPOE CTaI0 0OPa3LIOM IS
JlonaoHckoro kopoJieBckoro obuectsa. Kak Bbl MOMHHTE, B CBOE
Bpems jaxe [lapux He octraBua y [oiireHca NMpUSITHOTO BIevat-
JieHus, a yx JIOHAOH, CUJIbHO NOCTpaJaBIIMK OT BOCCTAHUM, Npea-
wecTByowMX PecraBpauuy, Tem 6oJiee He BbI3BAT Y Y4€HOTO BOC-
topra. [Tocsie cMepti KpomBessi Ipeliem-koJuie 1k HCIOIb30BAJICS
kak kasapMma. Kak nucan enuckon Poyecrepa Kpucrodepy Peny,
COJIAATHI OKA3aJTUCh Y)KACHBIMU NMOCTOSJIbLIAMM:
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«51 0OHapy XK NoOMeLIeHHe B TAKOM OTBPaTHTEJIbHOM H IPA3HOM CO-
CTOSIHUH, OHO ObLJIO MPOMUTAHO TAKOI OMEP3NTENbHOM a/ICKO BOHBIO,
4TO ecJiu Obl Bbl ceifyac NPHUIIJIH CI0/la C BallIUM TEJICCKOMOM, TO I10-
xoauM Obl Ha 6oraya, paccMaTpHBalolLero Hebeca U3 ajia».

Korza nesitenbHOCTb KoJtexka Oblia BO30OHOBJIEH, HOBOMY
KOpOJII0 OHa MOKa3aJach KoMeaueit abcypaa. Kak nucan B cBoeM
nHeBHUKe CaMioan ITunc, Yapan3 I HaapeiBaics «ot cMexa B [pe-
1eM-KoJute ke, HabJIo/1as1, KaK TaM TPaTHJIM BPEMsl Ha TO, YTOObI
B3BEIIMBATh BO3/yX, U HUYero 6ojiee, B TeYeHHE BCErO BPEMEHH,
4TO OH IPOBeJI B €ro cTeHax». [loiireHc He pa3aesisy HaCMELIKH KO-
POJIsi ¥, HANIPOTUB, C IHTY3Ha3MOM HabJII0a) 33 IKCIIEPUMEHTaMH
C BaKyyMoM, KoTopble npoBoaun Po6ept Boitib u Pobept [y,
BIOXHOBJIEHHbIe HOBaTOpckuMHU TpyAaMu Otrto ¢oH [epuke. Bep-
HYBLIKCbH JieToM B [aary, XpucTHaH pelms co3aaTb COOCTBEHHDII
Hacoc. K koHity roza loiireHc 6611 y6exaeH, YTo Y1y yIluI NPOeKT
Boiisis. AHriiM4yaHe He TMOBEPUJIM B €r0 JOCTHUXKEHUST — BO3MOX-
HO, MMOTOMY YTO HE CMOIJIM CPABHATHCS C HUMM. [IoiireHc CKpbLI
KOHCTPYKIIMIO MOJEJM M3 ONAaceHU# MJlaruata U TOJbKO B HIOHE
1663 rona BepHyJcst B JIOHAOH, YTOOBI 10Ka3aTh MPEBOCXO/JCTBO
CBOEro BO3yIIHOro Hacoca. YTo6bl He MPUCYTCTBOBATh HA JIEMOH-
crpauuu, Boitsb yexan B Iccekc — AKOObl HAHECTH BU3UT CECTPE,
rpa¢uHe BapBuk. OH peln, YTO NOSIBUTCSA B KOJLJIENXE TOJIBKO
nocJjie Toro, kak [yk coobmuT eMy, 4To M306peTeHHe roJIAHALA
0Ka3aJI0Ch He HAMHOTO JIyyYllle ero COOCTBEHHOTO.

NAPUXXCKAA XXU3Hb

EanHcTBEHHBIM rOPOAOM B MHpe, KOTOPBI MOT CONlepHUYaTh C JIOH-
JI0HOM 110 6JIaroNpUATHO# 06CTaHOBKE JIst HAYYHBIX UCCJIE0BAaHUI
n o6MeHa uaesimu, 611 [apux. K Tomy xe TioitreHc 4yyBcTBOBa
60JIb1LYIO CKJIOHHOCTb K (paHILy3cKoil Kybrype. [lepea moceiue-
HueM JIoH10Ha OH ycTpou cebe eute ofHy noe3axy Ha 6epera CeHbl
¥ BHOBb CTaJl NOSIBAATLCS B JoMe MOHMODa, 4TO6bI y4acTBOBAThb
B MHTeJLJIEKTYaJIbHbIX CIIOPaX, KOTOPbIX eMy Tak He xBaTaJo B [aare:

YCKONb3AIOWWA CBET



«Kaxaplit BTOpHUK ycTpauBaeTcsi coOpaHHe, B KOTOPOM y4YaCTBYIOT
20-30 BbigaromMxcs gozei. S He nponyckaio H1 OJIHOTO».

OnHako BHUMaHHe Y4eHOro MpHBJIEKAIM He TOJIbKO HayyHble
3HameHuTocTH. B [Tapmxke o Bmo6uics B MapuaHnny Ilety, nous
vHxeHepa. C caMoro Hayasa 3Ta Jl060Bb HaTOJIKHYJIaChb Ha Hempe-
onosauMble npenstcTBus. IlopTper neByuikH, kotopniii [iolreHc
XOTeJl HamucaTb CaM, HUKaK He IOJIyyascsl,— XOTS, BO3MOXHO,
CEaHChl XXMBOMUCH ObLIM BCEro JIMLIb MPELIOrOM AJs1 BU3UTOB.
MapuaHHa xoTesna yiTH B MOHACTBIPb, U €PETHK-TIPOTECTAHT ObL
He JIyYIIMM coOeceTHMKOM, CIIOCOOHBIM 3aCTaBUTb ee U3MEHHMTb
pellleHHe. Y4eHbId Ha MPOTSKEHUH HECKOJIbKMX MecCsLeB TSKeJIo
nepe>xxMBaJl Hey1ayHoe cBaTOBCTBO. Ero 6pat KoHcTaHTHH npuchI-
JIaJl eMy NMKaHTHble KaJamOypbl, a XpUCTHAH OTBEYAl TAKUMH XKe
KaslaMOypaMH, HO KacalolUMUCS aCTPOHOMHUH.

1O IpaB/a, 4TO s HE MOr ObI BeCTH 6oJee CYaCTJIMBYIO )KM3Hb

HU B KaKOM JIpyTrOM ropofie Mupa, Kak B 3ToM [Ilapuxke].

Ero npusTHejimue B 0OpallleHUH )XUTEIU U UX HEOOBIKHOBEHHOE

payiiye MPUBS3bIBAIOT MEHS K HEMY C KaXk/[bIM
JIHEM BCe OOJIblIIe.

XpPUCTHAH TIOArEHC

TioiireHc uckan mnpeasor, ytobbl obocHoBatbcst B Ilapu-
e, U BCKOpe NoJIyuus o¢uUMaNbHOe mnpuriaumeHde. Koposb-
«COJIHLIE», 1I0 BCeil BUAMMOCTH, XOTeJ CAesaThb CTOJIMIY CBOEro
rocy1apcTBa LIEHTPOM LI€JIOTO MHPA; €ro aMOUIMO3HbIE IJIaHbI
YUMTBIBAJIIM M HayyHbIi acrnekT. OHaKO K MOMEHTY OCHOBaHMS
AxafeMuM HayK, KOTOpasi BNOCJIeICTBUM CTaJia [JIaBHON Hay4yHOH
opranu3auueit MpaHuHK, cMepTh 3a6pajia y CTPaHbI €€ CaAMbIX BbI-
nawoumuxcs yyeHoix. B 1650 rony ymep [lekapt, B 1662-m — Ila-
ckasb, B 1665-M — DepMa. TioireHc, KOHEYHO, GBI HHOCTPAHLIEM,
HO €ro OrpOMHBbIi aBTOPUTET XOTsI ObI YACTHYHO MOKPBIBAJ 3TOT He-
nocraTok. KpoMe Toro, yueHslii B coBeplieHCTBe Bajies GpaHILy3-
CKMM SI3bIKOM, a ero 6e3ynpeyHoe apuCTOKpaTHYeCKOe BOCTUTaH1E
BIIOJIHE COOTBETCTBOBAJIO TPe60BaHUAM (HPAHIY3CKOro ABOpa.
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OaHO U3 HEMHOTMX IPENSTCTBUM, KOTOPble MOTJIM YTPOXaTb
Ha3HayeHHIo [foiireHca, kak HU CTPAaHHO, BO3HUKJIO U3-32 €ro OTIa.
C 1650 rona Hunepnanackasi Pecniy6mka octanach 6e3 mraTraib-
Tepa. Buas, yto ero 3Be3a 3axoaut, KOHCTaHTHH HCIIOIB30BA UMST
CBbIHA, YTOOBI COXPAaHUTDb CBOE MoJIOXKeHHe. [J0BOJIbHO YacTo AJis
TOro, 4T0OBl Pa3psAUTh 0OCTAHOBKY BO BpeMsi 1eperoBopos, KoH-
CTaHTHUH YCTPaHBaJ JEMOHCTPALMIO C UCIOJIb30BAaHHEM HayYHBIX
HHCTPYMEHTOB, KOTOpbI€e Aeas ero ¢biH. CaM XpHUCTHAH UCIIBITHI-
BaJl HACTOSsIILlee OTBPallleHHe K ITUM MOCTAHOBKAM M, XOTSI OTKPBITO
He BO3paXkas OTILY, BceMH cuJiaMH 6oiikoTpoBas ux. Hanpumep,
BOT YTO OH Mucas MaaaueMy 6paty Jloaeseiiky o Bose6HOM ¢o-
Hape, KOTOPBIii TONPOCHJI CKOHCTPYHUPOBATH OTell;

«IlockobKy s yxe noobewasn eMy nocaatb GoOHapb, MHE NIPUAETCS
3TO cesiaTh. 51 He CyMeJ1 HaiiTH XOPOLLIEro MPeAJIora, YToOb! YKJIOHHTD-
cs1 oT 3Toi 06s13aHHOCTH. Ho KOraa ero nocrassr, eciin 3axoyellb, Tbl
JIETKO MOJXellb CAeJaTh TaK, YToObl OH He pabGoTas. Buitamm oany
U3 TpexX JIMH3, KOTopble OyAyT K HeMy npuaratbhes. S moseay cebs
TaK, OyATO He UMEI0 MaJeiLIero MpeaCTaBJeHUs O TOM, YTO MOIJIO
CJ1yuMTbCs, a 6Jaroaaps nocjeayouemMy 0ObACHEHHIO MBI NIOJTy4UM
HeobOXxoaMMy10 OTCpPOuKy. Bee aTo Oyner emy Ha 6.1aro, n6o s ybexaen,
YTO HallleMy OTIly He MPHUCTaJI0 3aHUMATbCS TAKUMH KYKOJIbHbBIMH
crnekTaxismMu B JIyBpe, ¥ s yBepeH, YTO Thl He 3aX04Yelllb EMY B 3TOM
TIOMOTraTb».

Ms1 He 3HaeM, kakoro MHenus JliogoBuk XIV 6b11 0 qunJio-
MaTuyeckux MaHeBpax KoHcranTuHa. Padymeercst, Bpsiq M OH
6bLJ1 pajl MOCTaBUTD BO IJIaBe aKaJe€MHH ChIHA 3TOTO BJIMSTEJLHOIO
Ha MOJIMTHYECKOH apeHe roJulaHaua. OcoOGeHHO ec/ld yYyecTb, YTO
Pecny6/11Ka MpOTHUBUJIACh QPaHIy3CKUM IJIaHAM TEPPHUTOPHUAJIb-
HOM akcnaHcuu. U Bce Xe, mocjie HEKOTOPOro KoJiebaHusl, B HIOHE
1665 roaa loiireHcy 6b110 MPe1JI0XKEHO CTAaTh BO IJIaBe aKaeMHH.
YueHblif BOCHPHHSJI 3TY HOBOCTb C 3HTY3Ha3MOM:

«OcennaTtbh KOHA U oJ1y4aThb XXaJloBaHb€ OT KOPOJisi ropa3fio Jyyiie

H paayeT MEHs KyJa 60J1bl.l.le, Y€M NPOBECTH OCTATOK MOHUX JIHeH B 3TOM
CTpaHe B MPAa3AHOCTH».
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TopxecTBEHHOE OTKPBITHE aKaJIlEeMUH COCTOSIOCH FOJ CIYCTS.
B HeM NpHHSIM y4acTHe MHOTHe U3 TeX yYeHbIX, C KOTOpbIMHU [10ii-
reHC MT03HaKOMMJICSI BO BpEeMSI CBOero nepBoro noceueHus [lapuxa,
Hanpumep O3y u PobepBaib. Beero 3a aecsitb JietT cuTyauust B Ha-
Y4YHOM MHpe NpeTepresia U3MeHeHUs:: eciM paHblue [ioiireHc 6b11
«TI0Z1AI0IMM HaJIeX Ibl» I0Ho1IeH, To Tenepb VicMaasb Byito Ha3Ban
€ro «BbICOYANIIMM YMOM» HayyHoro coobuectsa. B asrycre Xpu-
cruaH nepeexan B KoposneBckyio 6ubamorexy, rae pacnoJiaraiach
AxazneMusi, yToObl yYacTBOBATh B 3aceJaHHUSX, He BLIXOAS U3 10Ma.
EMy HasHauusm xanoBaHbe B 6000 ¢yHTOB, YTO OBLTO B YeThHIpE
pa3a 6oJibllie, YeM y OOBIYHBIX YJIEHOB (O CHX MOP YYEHbIi XKHJI
Ha JIeHbI'M CBOero Lileporo oTia). [lepBoe odpunnaibHoe cobpanue
AkazieMHH HayK COCTOSIJIOCH Yepe3 TPH JHs nocye Poxaecrsa.

ThoiireHc octasicsa B [lapuxke Ha menbix 15 jer, XoTs UHoraa
u e3qui B [aary u3-3a npob.ieM co 310poBbeM, IPUCTYIIOB AeNpec-
CHM Y NOJIMTHYECKOW CHUTYallMH, KOTOpasi CTAHOBMJIAaChb Bce 6oJiee
3anytaHHOit. CTpeMuTbcsi BO DpaHUHUIO MM AHIJIMIO ObLIO ecTe-
CTBEHHO 1A Jiob6oro ¢u3nka u matematuka XVII Beka — ecimn
TOJIbKO OH He Obla1 posoM u3 HunepsianaoB. IKOHOMHUYECKOE MPO-
L[BETaHHUe, 32 CYET KOTOPOro NOJAEepP>KHMBAJOCh Pa3BUTHE HAaYKH,
CZieJ1aJ10 BO3MOXCHBIM U BOOPY>KE€HHbIE TEPPUTOPHAJIbHBIE CIIOPBL

B Hau6osiee miogoTBopHblit ass [loiirenca nepuoa, ¢ 1652
no 1674 rox, Mexxay Benmkobpuranueit 1 Hugepaanaamu npouim
TPH BOITHBI 32 MOPCKOe peBocxoAcTBO. B 1672 roxy, koraa k BoiiHe
npucoeauiunace @Opanuusi, OpaHckasi JUHACTHSL BEPHYJACh
K BJjactu. Bmecre ¢ Heit BepHyuch U 06a KoHcraHTHHA — oTelr
U cpiH. Bpar [lofireHca HakOHeLl CMOTr 3aHSITb MeCTO, K KOTOpPO-
My rotoBuics 6oJiee 20 Jet, M ObLI Ha3HaYeH CeKpeTapeM HOBOTrO
wiratranbTepa Buisbrenbma II1. Koncrantun-crapummit B 72 roza
BepHy.J1 cebe npexHee Bausiiue. Pemenue Jliogosuka XIV o6bs-
BUTH BoitHy Hunepsanaam nocrasuso [ioiireHca B kpaiiHe 3aTpya-
HHMTeJIbHOe NoJioxkeHHe. [losyyanoch, 4TO OH XHJI BO BpaXkeckoii
cTpaHe, ¥ ¢paHLy3bl MOTJIM PaCCMaTPUBATh €ro KaK BbIAAIOLLErocs
yuYeHOro, rpaXkjaHiHa MHUpa, — HO M Kak ILIMHOHA, Bellb ero poJ-
CTBEHHUKH OBL/IN rJIaBHBIMM COBETHMKAaMM UX Bpara. Ty AHJIEMMY
Bo (DpaHLMH PELHNIIH JIETKO.
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XONEPUYECKUHA TEMNEPAMEHT U HAYKA

HayuHas pab6ora loitreHca, KOTOpyl0 Mbl MPOaHAIM3UPOBAIH
B IpeIbIAYLLIMX IJ1aBax, ObljIa MPO/ieJIaHa 3a OHO NATUIIETHe, ¢ 1651
no 1656 roa. Ho B 3TOT MI0AOTBOPHBIA NMEpUOA OH 3aHUMAJICS
M IpPYrMMHM 3aJa4yaMH, IOMMUMO OMKMCaHHbIX Bbie. OcOOGEHHO Ha-
chilleHHBIM cTal 1652 roa. 3a 12 MecsiueB [oiireHc BHEC HOBbIe
nonpaBku B TeopHio [lekapra, pa3paboTas CBOI0 COOCTBEHHYIO
TEOPHIO N0 MEXAHUKE CTOJIKHOBEHHH TeJl U 0OHAPYXXHJI PUHLIUI
COXpaHeHMs1 3HepPruH, U3y4YHJ COJIHEYHOe rajio, Hayaj MccJieoBa-
HUS1 B 00J1aCTH AMONITPUKHU M MOJIyYUJ BaXKHble Pe3yJIbTaThl B ajl-
re6bpe U reomeTpuu. Kaxcercsi, YTo OH IIYTHT, KOT/Ja XaJyeTcsi BaH
CxoTeHy Ha CHJIbHBIE roJIOBHBIE 60 U nuieT: «Ceifyac, 0qHaKO,
sl BBIHYX/IEH OTKA3aThCs OT 3aHATHIA, €CJIM TOJIbKO MOSI CHJIa BOJIU
He nobeauT 60J1b».

W3-3a xonepuyeckoro temnepameHnTa [loiireHc yacto He 10-
BOJWJI HAYMHAHMA 10 KOHLA. OH MOT NIepexX0oAHTh OT OJHOM TeMbI
K APYroi B 3aBUCHMOCTH OT CBOUX MHTEPECOB UJIM BHELIHUX 06CTO-
sitenbeTB. Ero Mecie1oBaHys MPOABUTaIMCh, BHE3AIHO OCTAHABJIHU-
BaJIMCh, HAKJIAABIBAJIUCh IPYT Ha Jpyra WJIM Mellasy APYT ApYry.
ITOMy Coco6CTBOBAH [IBE MPOTHBOINOJIOXHbBIE TPUYNHBI: C OHO
CTOpPOHBI, [IoiireHc ¢ TpyAoM NpH3HaBaJ paboOTy 3aKOHYEHHOH,
a C IpYroil — OH JIeTrKO YBJIEKAJICSI HOBbIMH MPOEKTaMH. YUeHbli
MCNBITHIBAJ YTO-TO BPOJie OXOTHHUYbEro a3apra. Kak Tosbko pa-
JOCTb OTKPBITHSI IPOXO/INJIA, HAIUCAHUE TPAKTATa C U3JI0KEHUEM
Pe3yJIbTaTOB Ka3aJIoCh eMy ropa3/i0 MeHee NPUBJIEKATEbHbBIM, YeM
HOBOe uccyienoBaHue. M3 Bcero atoro nJjoTHOro neperJieTeHUst Ha-
npasJieHUH, Kotopble [ToiireHc To GbICTPO pa3BUBaJI, TO PE3KO OCTa-
HaBJIMBAJI, MbI MPOCJIEIMM €ro UHTepeC K CBeTy. JTa TemMa J0Jibliie
BCEro 3aHMMaJla BHUMaHHe Y4YeHOro.

[Tocne usnauus Systema Saturnium TioiireHc Bce elle meuras
CIPOEKTHUPOBaTh UaeanbHblii Tesaeckon. C 1665 roma oH NOCBATHI
MHOTO CUJI ycTpaHeHH1o cepryeckoii abeppaunu. HanmoMuum, yto
B TOM K€ FO/1y OH HallleJl TaKyI0 KOH(PUrypalHIio JIMH3, TPU KOTOPOiA
BOTHYTBIi OKYJISIP HCTIPaBJIsii abeppaluio BIMYKJIOro 00bEeKTHBA.
3TO0 coyeTaHHe COOTBETCTBOBAJIO OYKAM UJIM 3EMHOMY TeEJIECKOITY.
ToitreHc xe uckan noaxojsiuiee pelieHHe AJIs ACTPOHOMUYECKOTO

YCKONb3AIOLLWUM CBET



CNEBA BBEPXY:
NopTtpet Ucaaka
HbloToHa.
lNoWreHc sen

C @HrNMACKHUM
y4YeHbiM ropsayue
cnopbi.

CNPABA BBEPXY:
Mo3auka,
u3ao6paxaowan
ronnaHacKoro
y4eHoro,

Ha ynuue
Nenpceewrpaar
B AMcTeppame.

BHU3Y:
«Konb6ep
npepctaBnfeT
4YneHoB
Koponesckon
aKagemum Hayk
NMoposuky XIVs,
AHpH TecTeneH.
XoncT, macno.
HexoTtopbie

& y3HaioT MNowirexca

‘CHRISTIAAN- o,
\ "HUYGENS:
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uHCcTpyMeHTa. OH UCNOJIb30BaJI TEXHUKY Map-
HbIX c(epUUYECKUX JIMH3, KOTOpble YCTPaHSJIU
'. M abeppauuu Apyr Apyra.

Ero ycunust yBenyanuce ycnexoM 1 ¢es-
pajs 1669 roga. BMecTo Toro yTo6b H3MEHATD
OKYJISIP, yYEHBIH PELIMJI YABOUTh JIMH3bI 00B-
ekTHBa. CHcTeMa C OAHOH ABOSIKOBOTHYTOM
/ JIMH30if U OAHOW NJIOCKO-BOTHYTOH (CM. pM-

PUC. 1

cyHok 1) Bener ceb6st kak runepbosnyeckas
JMH3a OObeKTHMBAa M He naeT cdepuyeckoin
1 abeppauuu. Koy k pelieHuio Hafio HUCKaTb
/J. 2 B COOTHOLIEHUU PaaUyCOB KPHMBBIX, KOTOpbIE
Tolirenc cymes TOYHO ONPEEIUTb.
B aToM npoekre sicHoO BUaeH cTHIIb [Toi-
reHca: U3sILIHOe coeIUHeHHe (PU3NKHU U reome-
/ 11e TPHH, B KOTOPOM MaTepHsl HUCIpaBJisAja CBOH
/ HeJOCTaTKH, cjelysl MaTeMaTHYeCKUM ypaB-
v/ B HeHusiM. Pewns npo6semy abeppauus, [oii-
m. FeHC HaKOHell 3aBepUIMJI MOHYMEHTaJIbHBIH
$ TPYA No auontpuke. Jlaxe ¢ yuyeTom ero Tpe-
60BaTeJIbHOCTH, OH Tenepb ObLT B COCTOSTHUU
f It HamucaTb 6OJIbLIOI TPaKTaT O CBeTe, KOTOPbIN
KOJLJIErH Xaaau 6oJibiie gecsiti jieT. OxHaKo
1A [oiireHc onsATh OTBJIEKCSI HA HOBBbIE MCCJIENO-
Q BaHUSL
B okrs6pe 1669 roma Wcaak Bappoy,
nepBbiid Mpodeccop, BO3rjaBUBLIUK kadeapy
\—,fj 5 MaTeMaTHKH KeMOpPHIKCKOro yHMBEpPCHTETa,
OTNpaBJIsiJ B eyaTh CBOM Lectiones X VIII, rae
o6bsicHsin 3akoH CHesuist, yToObI 1MOKa3aTh,
Kak BelyT cebsi cepryeckue JUH3bL. [oireHc
JOCTHT TeX JKe pe3yJILTaToB Ha 15 jieT paHblle,
HO TaK JI0JIrO MPOJ€epKaJl UX B SALIMKE CTOJIa, YTO OHM ycTapeau. OH
yTeuan cebsi, rOBOPS, YTO MOTEPSI IEPBEHCTBA He TaK yX M BaXKHa.
TosbKO YTO yueHbIH peLInJ ropa3io 6oJiee aMOMLIMO3HYIO 3334y,
NOKa3aB, YTO pe3yJibTaThl, onybiukoBaHHble Bappoy, umenu a6co-
JIIOTHOe 3HaueHMe. [TolreHC pelns BHOBb 3aHATHCS UONTPUKON
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M HalMcaTb HOBBIA TPAKTaT, AOIIOJIHUB €ro rnepevyHeM CHOC06OB,
MO3BOJIAIOLINX H36aBUTHCS OT a6eppauuu.

HbIOTOH NPOTUB MNOMINEHCA

Ha nonsix cBoeit pabotbl 1669 roaa loiirenc 3anucan: «9Bpukal»
Tak oH 06bI4HO MTOMeYasT 0co60 BaxkHble OTKPbITHS. CHycTsl MATH
JIET yYeHblii 3a4epKHY.J1 3TO cJ10BO. [Touemy? [IpuunHoii 6b11 Micaak
HeioToH. B nepsbix nekuusix, koropsie HbloTOH mpoyunTal, 3aHsB
Mmecto bappoy Ha MaTeMaTH4eckoi kadeape, OH NPU3HABAJI OTPOM-
Hblii Iporpecc B 061aCTH JUONTPUKH, HO YKa3biBaJl Ha HeGoIbLINE
TPeLIHHbI B pyHAaMeHTe 3/laHu 1, BO3BeIeHHOI0 ero Npe/lecTBeH-
HHKaMH, U3-3a KOTOPbIX OHO MOTJIO pa3pyLIUThCS:

«H TeM He MeHee OHM OCTaBHJIM KOe-4TO, UMeloLlee 60IbLIYIO BaX-
HOCTb, YTO JOJIXKHBI OTKPBITh T€, KTO MJET M0 X CTOMNaM; TaK, s Ha-
XOXY B IPeJIOMJIEHUSIX HEKOTOPYIO HelpaBUJIbHOCTD, KOTOpas Mella-
et BceMy [...]. ITo 3T0if npHuMHe st U 3aHUMAIOCh IMONTPUKON — He sl
TOrO, YTOOBI NMPEAIONKUTH HOBBIN MOAX0A K HEH, HO YTOOBI Cpa3y xe
10 KOHLIa MCCJIeJoBaTh 3TO CBOMCTBO CBETa M NMOKa3aTh, 10 KaKoii cTe-
TIeHH OHO NOJPBIBAET COBEPLLIEHCTBO JUONTPHKH M KaK MOXHO M3be-
XKaTb 3TOro NPENSTCTBUsA A0 TOH CTeNeHH, 10 KOTOPOii MO3BOJIsIET
npupoza. S onuiy 3aech pa3JMyHbIe aCleKThbl, CBSI3aHHbIE C TEOPHeH
M IPaKTHKOM TEeJIECKOIOB ¥ MUKPOCKOIIOB, YTOOBI 10Ka3aTh, YTO OKOH-
yaTeJIbHOe YCOBEPILIEHCTBOBAaHHE ONITUKH, B OTIMYHE OT NPUHATOrO
MHEHHs1, JOJDKHO COCTOSATb B COYETAHUM AMONTPUKH U KATONTPHKH».

CBOWCTBO NPHPOAIBI, 0 KOTOPOM roBopui HbioToH, 6b1710 3Ha-
MEHHUTBIM Pa3JI0)KEeHHEM COJIHEYHOTO CBETa, MPOXOASILIEro yepe3
npuaMmy. [eoMeTpryeckast OnTHKa He yYUThIBaJa HEU30EXHBIH On-
THYeckuit apdexT: Genblit cBeT 06beAUHSAET JTyYH Pa3HBIX LBETOB,
KOTOpbIe, POXO/Isl Yepe3 MPO3PayHblii NpeIMeT, OTKJIOHSIOTCS NOA
pa3HbiMU yriamu. Takum o6pa3oM, 1MH3a TpaHCHOPMUPYET Kax-
IyI0 TOYKY NpeiMeTa B MHOTOLIBETHOE MSTHO, GOPMHUPYS HCKa-
XKeHHOoe U300paxkeHre. ITO sIBJIEHHE Ha3bIBA€TCS XPOMATHYECKON
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a6eppauueit. HpIoTOH cuMTasl, 4YTO OHa OKa3biBaeT ropas3ao 60.ib-
11ee BJIMsiHME Ha (OpMHUPOBaHHe U306 paxkeHHH, yeM chepryeckasi,
M YTO M3-3a Hee CO3/laHMe JI0OO0ro TeJaecKomna, COCTOSIErO TOJIbKO
M3 JIMH3, HEBO3MOXXHO (AMONTpPHKA). PelieHne cie1oBaio uckatb
B CO3/IaHMM HOBOT'O, OTPAXKAIOIIErO TEJIECKOMNA, B KOTOPOM HMCIIOJIb-
30BajuCh 3epkaJa (kKatontpuka). Eciim HeloToH 6bu1 nipaB, To Ha-
mepeHue [ioiireHca ycoBeplIEHCTBOBATh TEJIECKOIN MOCPEACTBOM
TOHKOM 11M$OBKH JIMH3 6b110 06pedeHo Ha Heynady. Co BpeMeHeM
roJIJIaHIel] TIOHSJI, YTO B HayKe J0JDKHA MPOU30iMTH HacTOsILIas pe-
BoJioiusi. CHayasla OH MPOYMTAJ CTaThio, KOTOpylo HblOTOH omy-
6smkoBan B peBpasie 1672 roza B xxypHasie « Dunocogpcxue mpyoovi».
Ero nepBasi peakiusi Obljia OCTOPOXXKHOM:

3EPKANbHbIW TENECKON

B nepBou nonosuHe XVII BeKa, Koraa onTu4ecKan MHAYCTPUS CTPEMUTENBHO
passuBanacb, Maes OTpaxaiowero Teneckona sutana B Bo3ayxe. Ee nogaep-
usan u cam [leKkapt. [locne Toro Kak BbIRCHUIOCH, YTO NMH3bI yBENNYMUBANU
n3o06paxmeHue, OTKNOHAA Ny4Hu CBETA, ECTECTBEHHO OblN0 3a4yMaTbCA O TOM, Ka-
Kue BO3MOXXHOCTH CKpbIBANnCb B 3epkanax. B 1663 roay wortnanaew, [)xenmc
peropn npeanoXun nepeylo KOHCTPYKUMIO U3 ABYX 3epKan: 0AHO UMeno Gpopmy
napa6onbl, Apyroe — 3nAnnca (CM. puCyHoK 1). OaHako npuaaTtb oTwnnudo-
BaHHOW METaNNMYeCKON NOBEPXHOCTU HYHYIO GOPMY GbINO TaK e TexHU4e-
CKMU CNOXHO, KaK U U3roTOBUTb Ka4eCTBEHHble NUH3bl. N Fperopun otctynun

PUC.1 \ Napa6onuyeckoe
3epKano

Nunaza
OoKynapa

AnnuncongHoe i B
3epKano ——

3nnunc

/
, Napa6Gona
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«Ero HOBYI0 T€OPHIO LIBETOB 51 HAX0XY AOBOJIbHO OCTPOYMHOH,
HO MPeICTOMT NPOBEPHTH, NOATBEPXKAAETCS JIM OHA ONBITAMM».

Pasymeetcs, [oifrenc He pasaesin B3risaoB HbioToHa, KO-
TOpBIH ObLT yOexaeH, YTo Yy pepaKTOPHBIX TeJIEeCKOMOB HeT Oy-
AYLIEro, — CJMUIKOM Y MHOTO JieT ObLJIO MOCBSAIEHO paboTe Haj
HUMH:

«OH Taroke 10/KeH PU3HATh, YTO 3TA AUCNIEPCHS JIyyeil He KOMIpo-
MeTHPYeT JIMH3bI TaK, KaK, KaXXeTcsl, OH XoTeJ1 Obl, KOTZa 3asiBHJI, YTO
BOTHYTbIe 3epKajla — eJMHCTBEHHasi HajleX/1a yCOBEPILEHCTBOBATD
TEJIECKOT».

OT cBoero nnaHa. Cneays npumepy onreHca, UICNONb30BABLIEro INEMEHTHI,
KOTOpble peMecNeHHNKHU 6biNn B COCTOAHUKU caenaTb, HbloTOH pa3pa6oTan
6onee NPoCToOn NPOTOTMN HAa OCHOBE NNIOCKOro U cheprYEeCcKoro 3epkan (CMm.
PUCYHOK 2). OH caM cNpoeKTMpoBan NPUGOP U NPUroTOBMA CNNAaB ANa 3epKana.
PedneKTopHbIA TENECKON UMen HeCOMHEHHbIe NpenmyllecTsa. Bo-nepsbix,
OH 6blN MEHee NoaBepeH chepryecKon abeppaunu. MoCKONbKY CBET B HEM
He Nnepexoavn Yepes rpaHuLy cpea, TO OH He TepAN B APKOCTH, @ U306paeHue
He AedpopMHUpPOBaANOCH M3-3a HEPOBHOCTEN CTEKNA UM HANNYMA B HEM NY3blpb-
KOB. [0 3TOM e NpUYMHEe B HEM He NPOABNANACL XpOMaTU4YeCcKan abeppauus.
Cna6biM MECTOM Teneckona 6bil cam oTpamalowmin matepwan. B npeaenax Bo3-
MO)XHOIO OH AO/MKEH GblN NPUGNINIKATLCA K MAeaNbHOMY 3epKany U He TEMHETb
NPY KOHTaKTe ¢ aTMochEepon.

BYc-2 NwH3a oxynspa

BorHytoe
3epKano

Nnockoe 3epkano
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PKC. 2

PUC. 3

KpoH

TMolireHc noxo3peBalt, 4YTO pa3pyLIMTeIbHAst KPUTHKA aHTJIMYa-
HHHa OblJIa YaCTbIO CTPaTer1H, MO3BOJISONLEH BBIABMHYTh Ha Mep-
BO€ MeCTO COOCTBEHHBIN OTpaxkaioluii Tejeckon. C HayyHO# e
TOYKH 3PEHHUSI eMY Ka3ajloCh, YTO HbIOTOH BBOAUJI B CBOIO TEOPHIO
CJIMLIIKOM MHOTO <«I1IBETOB», B TO BpeMsI KaK I0CTaTOYHO ObLJIO ABYX:
cuHero U xesrtoro. B cBoem otBeTe [oiireHcy HbploToH yMepu
KPUTHKY NpeJIOMJIEHH S, HO OCIIOPHJI J0BO/IbI 0 6€J10M CBETe, pacma-
AarouieMcs Ha napy usetoB. Toraa [oiireHc ¢ ero npuaBOPHBIM BOC-
NUTaHUEM PpellnJ], YTO IHTY3ua3M, ¢ KOTOpbiM Hb10TOH oTaaBasics
cropy, 611 HECOBMECTHM C XOpoLIMMHM MaHepaMu. Yepe3 cekpe-
Tapsi JIOHZOHCKOro KopoJsieBckoro obuiectsa [enpu OsbaeH6ypra
roJjilaHzel] oObsABHUII, YTO BHIXOAUT U3 moJieMUKH: «Koraa st Buxy,
C KaKUM >KapOM OH 3alllMlIaeT CBOU UJEH, Y MEHS NIPONajaeT BCS-
KOe JKeJIaHHe MPOAOJDKATh JUCKYC-
cuio». OqHako oH oTaan HbloToHy
JOJDKHOE U 3a4epPKHYJI BOCKJIMIIA-
HUe «IJBpHKal» B cBoeil TeTpaau
[ 3a1KCef, HAaNKCaB PAAOM: «ITO
n306peTeHre GeCroe3Ho Mo Mnpu-
YiHe HbIOTOHOBCKOW abeppauuw,
NPOM3BOJsIILE 1{BETA».

OnHako xpomaTuyeckasi abep-
pauus (CM. pUCYHOK 2) He cMorJja
YHUUYTOXHUTh TeJIECKONT Ha OCHOBE
JuH3. Okosio 1730 roga aHrMii-
CKMii aJIBOKAT U YY€eHBbIii- TIOOUTE b
Yectep Myp Xosn mnpensoxu
Oamnr HOBBI TMOAXOA, B KOTOPOM KOM-
OGMHHMPOBAJ JIMH3bI pa3HOW (HOPMBI
Y3 pa3HbIX MaTepUaJIOB (CM. pUCY-
Hok 3). Hanmpumep, yron npesnom-
JIEHUs1 CBeTa, MPOXOASILIEro yepe3
CTeKJIO KpOH, Oyaer oT/MyaTbCst
OT yrJjia Npy Nnepexo/ie Yepe3 CTEKJIO
mHT.

[Ty6nmukauus pabor Bappoy
no ontTuke u Teopuun HploToHa
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0 Pa3JIoKeHUHM CBeTa 3a HECKOJIbKO MecslieB NepeBepHyJa XO.n
20-JIeTHUX HAyYHBIX UCCJIEAOBAaHUM B 3TON 06J1aCTH.

HeyemHoe smob6omnsitctBo Toiirenca u ero yaAuBUTeIbHAs pa-
60TOCNOCOOHOCTh MHOTA CTAHOBUJIMCH TJIABHBIMM €r0 BparaMu,
MOCTOSIHHO OTBJIEKAsl Y4E€HOTO OT LieJIM U OTAAJISAS MOMEHT 0OHapo-
noBaHus ero oTKpbiTHiL. Ho 3TH Xe KayecTBa 6BIJIM M €r0 ONOPOii.
Jlio6onbiTcTBO OTBJEKaso [toiireHca ot HeyJaay, 3aCTaBJIsSLIO €ro
BUJIETb B HUX HOBOE T0JIe JIS1 UCCJIelOBaHU . YYeHbIH BbICKa3aJICs
npoTUB TeopuM LBeToB HbIOTOHA, OTMEYasi, YTO «1axe ecau Obl
ObLIO UCTHHHBIM, YTO JIyYH CBeTa BHayasle ObLIM KPaCHBIMH, CH-
HUMM U TaK Jajiee, Y HaC ocTajach OBl TPyAHas 3a7a4ya OOBSICHUTD
nocpeacTBoM pU3MKH, B YEM COCTOMT MEXaHHMKA 3TOr0 pa3HooOpa-
3Usl LUBETOB». JTO BepHOE 3aMeYaHHe NMPEeKPacHO BIHUCHIBAJIOCH
B €ro NojAxoJ K auontpuke. [eomerpruyeckast onTuka nepexxunaia
pacuBeT B roasl MoJioaoctd loiireHca, Ho Temepb OHa He Oblia
crnioco6Ha 06bSICHUTb HOBBIE sIBJeHUS. BripoyeM, naxe ocTaBasich
B apbeprap/e ¢pu3nyeckoii HaykH, reoMeTpHyecKasi ONnTHKa Nnpejao-
CTaBJIslIa yYeHBIM U peMecJIeHHUKaM I1oJie3Hble HapaboTku. [1oii-
reHC MCHOJIb30BaJ €€ KaK TPAMIIMH [JISl HOBBIX MCCJIEIOBAHU.
OkoHYaTeJIbHO MOATOJIKHYJIA €0 K TOMY, YTO HAallpaBUTh CBOE JII0-
6OMBITCTBO B eAMHOE PYCJI0, HU3MYeCKast FOJI0BOJIOMKA, TPOOY AUB-
Iasi B YY4eHOM OTPOMHBII 3HTY3Ha3M.

TAUHCTBEHHbIA KAMEHb

B cepeanne XVII Beka Mcnanans Haxoauach noa Bjactbio /a-
HuM. Becnoit 1668 roga koposib @penepuk 11 cHapsiaua reoso-
THYECKYIO 3KCIEAMIHIO, KOTOpasi JOJDKHA Obljla MCCIe10BaTh BOC-
TOYHOe mobepexbe ocTpoBa 10 Xenabrycraaupa. Ee uesabio 6b110
cobpatb 00pa3iibl pa3HOBUAHOCTEN KabLMTA (KOTOPBIH TaKXKe Ha-
3bIBAIOT UCJAHACKUM 1INAaTOM). MUHepasl uMes HeoOObIKHOBEHHYIO
npo3payHocTb. PacMyc BaprosiuH, npogeccop reoMeTpHu U MeIu-
1MHbl B KoneHrareHCkoM yHUBepCHUTETE, U3YUYHJI ET0 ONTHYECKHE
CBOWCTBA W TpHLIeJ K yIAUBUTEJIbHOMY OTKPBITHIO. JIyu cBera,
najasi Ha MOBEPXHOCTb MCJAHACKOrO IINAaTa U MPOXosl Yepe3 KpH-
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PKUC. 4

CTajsl, pa3gBauBajics (CM. pHCY-
HOK 4), 1 B BO3YLIHOM cpelie 3TU

Napalowmin nyy ABa Jiy4ya IMnpoaoJIXKaJIn CBOH nyTb

\ napajuienasHo apyr apyry. Pazaso-

100

eHre Jiyyedl OOBSCHSIIO, MOYEMY,
ecJI1 CMOTpeTb yepe3 LUMAT, U30-
6pakeHHe TaKxKe IBOUJIOC.
JI060nbITHO, 4TO faBa pe-
Heo6biuHbIA ny4 3yJbTUPYIOIUX JIyya Besqu cebst
no-pasioMy. OIMH NMOAYMHSICA
\ 3akoHy CHeJUIsi U NMO3TOMY CTal
OGbidHbif Ny Ha3bIBaTbCsA OOBIYHBIM JIYYOM,
a BTOPOM Ha3BaJu HeOObIUHBIM
JIyYOM, U €ro yrJjbl NaJIeHUs U OT-
paXxkeHus1 He COOTBETCTBOBAJIM COOTHOLIEHUIO MEX/Y CUHYCAMH.

B 1671 roay actpoHoM JKan Ilukap, unen KoposeBckoii Aka-
JIeMHUH HayK, mobbiBas B KoneHrareHe v 3axBaTuJ ¢ co6oii B [Tapuxk
HECKOJIbKO 00pa3ioB 1inata. [toiireHc ¢ npucyleit eMy CKpyyJies-
HOCTBIO ITO/IBEPT KAMHH TIATEJIbHOMY aHAJIM3Y M OTKPbLI SIBJIEHHUS],
KOTOpbIE YCKOJIb3HYJIM OT bapronuHa. CaMoe yIMBHUTEJNbHOE MPO-
HCXOJMJIO, KOT/Ja IBa KPUCTAJLJIA IOMELIAJIU PSIAOM APYT C APYrOM.
BHauaJie J1yy, KaK M CJIe[JOBajio 0XHAATh, 1BOHCS. OHAKO Mpo-
XO/Is1 CKBO3b NePBbIii KaAMEHb U MOMNAajiasi Ha BTOPOH, Jiy4u 6oJiblie
He pa3fensiiuch. YTo e MPOUCXOAUJIO CO CBETOM, MPOXOASLIMM
CKBO3b KanbUUT? [IOMHMO OTKJIOHEHM S, YTO-TO, Ka3aJI0Ch, MEHSLJIO
ero npupony. [oiireHc HaTOJKHYJICS Ha HEOXKHMAAHHOE CBOWCTBO
CBeTa, KOTOPOe YeJIoBeYeCKHUH IJa3, B OTJIMYUE OT CBEPXYYBCTBU-
TeJIbHbIX OPraHOB 3PEHUSI MHOTMX HAaCEKOMBIX U TOJIOBOHOTHX,
He B COCTOSIHUM BOCIIPHUHSTDb, — pe4b UIET O NOJISAPU3aLHH.

Kak u MHorouucsieHHsie o6suku CaTypHa, ABOifHOe Jyde-
npejioMJieHHe He BIUCHIBAJIOCH B OOLIENPUHSATYIO TEOPETHYECKYIO
kapTuHy. Ec/in noBeieHne cBeTa MOXHO CBECTH K FeOMETPUYECKOMN
ONTHKE, TO TAKOE BELIECTBO, KAK XeJIbI'yCTAAUPCKHIl KaJIbLIMT, He-
BO3MOXXHO — OJIHAKO BOT OH, €r0 TOJIbKO YTO A0OBLIN U3-T0JT 3€MJIM.
YnopHoe xesnanue loirenca 06bSICHUTb JBOHHOE J1yYernpesiomie-
HHUe€ BBIBEJIO €ro 3a paMKH AMONTPUKH. [lepBasi mombiTKa pelInTh
aToT Bonpoc 6biia npeanpuHsrta B 1672 roay, HO OKOHYHJIACH He-
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ynadei. [1aTb 1T cnycTsi, Bo BpeMsi IPOAOJDKUTEIBHOTO npebbiBa-
Hus B [aare, yueHblit onsiTh Nolues B HACTYIJIEHHE, OKa3aBIIEeeCs!
pewaiowinM. lllectoro aBrycra 1677 roaa oH cienan B cBoel Te-
TpaJH elle oJHYy NMOMETKY «IBpPHKa», U Ha cei pa3 eMy He NpH-
10ch 3a4epkuBath ee. B okrsibpe Toitrenc nucan Xau-Batucry
Konbb6epy, BausiteibHoMy MUHUCTPY JloaoBuka XIV, o6bsBass
0 CBOEM pelLleHUH TOJIOBOJIOMKH: «3JTO BaXKHOE YyA0 MPHUPODI,
M OTKpHITb ero OblI0 HenpocTo». B cepeanne 1679 roxa ox npea-
cTaBuUJ cBoIO Teopuio Bo DpaHiy3ckoit AkaaeMuu Hayk, NOJeJIUB-
IKCDH NTPH 3TOM 6OJIbILIEl YACThIO UEH, TO3)KE U3JIOKEHHDBIX B €r0
Traité de la lumiére («Tpakmame o ceeme»). ATy paboTy y4eHbIi,
110 CBOEMY OObIKHOBEHHIO, OO IMKOBAJ JIMILb JECSATH JIET CITyCTS.

B TO BpeMsi Kak reoMeTpbl JOKa3bIBAIOT CBOH MPE/IJI0XKEHHUS

C MOMOIIBIO IOCTOBEPHBIX U HEOCTIOPUMBIX MPUHIUIIOB, B JaHHOM
CJlyyae MPUHIIUIIBI MOATBEPXKAAIOTCS PH OMOLIY MOJTyYaeMbIX
M3 HUX BbIBOZIOB. IIpHpo/aa n3yyaeMoro Borpoca He MO3BOJISIET,
4YTOOBI 9TO MPOUCXOANJIO HHAYE,

XPUCTHAH TIONTEHC, « TPAKTAT O CBETE»

B reomeTprnyeckoii onTuke Haa0 GbIJIO yYMTHIBATH TOJIBKO U3-
rub JIMH3 ¥ 3aKOH npesiomyieHus. JJoCTaTOYHO 3HAaTh O MaTEMaTH-
4YeCKOM COOTHOLIEHHWH MeXAY o M § M O pacnpoCTpaHEeHUHU CBeTa
10 NPSIMOIi, YTOOBI CBECTH €ro NMoBeJeHHEe K reOMETPUYECKOM 3a/1a-
ye. Ho Ha yeM 0CHOBBIBAJICS 3aKOH 0 cuHYycax? YTo Takoe Ha caMOM
neJie ay4 cBeta? OH COCTOUT M3 OTAEJIbHBIX YaCTHULl UJIH XK€ SIBJISI-
eTcsi HeneauMbiM? Kak paboTaer MexaHH3M ero pacrpoCTpaHeH!s1?
s ToiireHca nNpuiJo BpeMsi 3aHSITbCSA BCEMU 3TUMH BOIIPOCaMH:

«/loka3aTesbcTBa, MPUMEHSIOIIMECS B ONITHKE, — TaK XK€ KaK U BO BCeX
HayKax, B KOTOPbIX NPH W3yYeHUH MaTepPUH TIPUMEHSIeTCS reoMe-
TPHsl, — OCHOBBIBAIOTCSI HA UCTHHAX, MOJIyYEHHBIX U3 OMNbITa. TaKOBBI
T€ UCTHHBI, YTO JIyYH CBETA PAaCPOCTPAHAIOTCA MO NPSMOii THHUH,
4TO YIJIbl [IAACHUS M NPEJIOMJIEHUS] PaBHBI M YTO NPH NPeJIOMJIEHHH
M3JIOM J1yYa MPOUCXOAMUT MO NMPAaBHJIY CHHYCOB... BosbuIMHCTBO NU-
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CaBILMX 110 BOIPOCaM, KaCaloIUMCs1 Pa3HbIX OT/EJIOB ONTHKH, I0BOJIb-
CTBOBJIMChH TEM, YTO POCTO IPUHUMAIIH 3TH HCTHHBI 3apaHee. Ho He-
KoTopble, 60Jee N0603HaTEIbHBIE, CTPEMHUJIUCH BBIACHUTD

NONAPU3ALIUA CBETA

B cBoein moaenu MonreHc onvcan pacnpoctpaHeHne GU3N4eCKOn BONHbI,
He npuberan K CTONKHoBeHUAM. NpeactaBumM ce6e BepeBKY, OAWH KOHel KO-
TOpPOW Mbl ABMraeM BBepx U BHU3, 06pa3yn BONHY, B TO BpeMSA Kak Apyron
3apnKcupoBaH. BonHa npu 3TOM pacnpocTpaHAEeTca No BepeBKe B rOPU3OH-
TanbHOM HanpasfeHUHU (CM. pUCYHOK 1). K TaKon BONHE MOXXHO NPUMEHUTb
NOHATUE NONAPU3ALIUK, KOTOPAA yKa3biBaeT HanpaBneHne ABUKEHUA PYKU —
BBepx U BHM3. B 3TOM cnyvae Mbl CKazanu 6bl, YTO BONHA UMEET BEPTUKANbHYIO
nonspu3auuio. Ho oHa MOXET MMETb U FOPU3OHTANbHYIO NOARKPU3ALMIO (CM.
PUCYHOK 2). CoyeTan ABUMKEHWE NO BEPTUKANN U FTOPU3OHTANM, PYKA MOXKET pU-
COBaTb Camble pa3Hble TPAEKTOPUH, He BbIXOASR U3 NIOCKOCTU, NepNeHAUKYNAp-
HOW HanpaBNEHUIO pacnpoCTpaHEeH!A BOAHbI. MICNONb3YA TEXHUYECKUI A3bIK,
Mbl CKa3anu 6bl, 4TO NONAPU3aLUA BEPEBKN BKNIOYAET COBOKYNHOCTb MOPU30H-

PUC. 1

PUC. 2
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NPOUCXOXAeHHe U IPUYMHBI 3TUX UCTHH, PaCCMaTPUBas X CaMM Kak
3aMeyaTeJibHble NMposiBaeHHs npupoasl. [To aToMy nmoBoay 6bL1 BbI-
CKa3aH PsiZl OCTPOYMHBIX COOOPaXKeHHii, 0THAKO BCE XK€ He HaCTOJIbKO

TanbHbIX U BEPTUKANbHbIX 31eMeHTOB. CBET MMEET CXOXMUEe XapaKTepPUCTUKH,
TaK KaK, BCTpe4YanCb C 3apAKEHHON YacTUUEn, TAKOW KaK INEeKTPOH, MOXeT
3acTaBuTb ee ABUraTbCA B HanpasneHnu, nepneHaAnKynapHOM CBOEn TpaeK-
TopuK. B cONHEYHOM cBETE coveTaeTCa BepTUKanbHan U ropu3oHTanbHas nNo-
NApU3aums, HO pacnonoXeHne aToMoB B UCNAHACKOM LiNAate OGBACHAET acuM-
METPHYHYIO PEaKUMIO €ro 3NeKTPOHOB: OAHM U3 HUX MOTYT KONe6aTbCs TONbKO
B BEpTMKanbHOM HanpasneHuu, Apyrue — TONbKO B ropu3oHTanbHoM. Korpa
CONHEYHbIW CBET AOCTUraeT UX, INEKTPOHbI OAHOMK rPyNNbl pearupyioT TONbKO
Ha rOPM30HTaNbHYIO COCTABARAIOWYIO Ny4a, @ ANEKTPOHbI APYrOW — TONbKO
Ha BepTUKaNbHylo. Kamaas rpynna OTKNOHAET CBET NO-pa3HOMY, U NOSBNRKIOTCA
ABa Ny4a: 0auH C BEPTMKaNbHOW NOARpU3auuen, Apyrom — ¢ ropu3oHTanbHOM.
Ecnu Ha ux nyTv BCTaHeT elle 0AnH Kpuctann, nyuu 6onblue He pasasanBaloTcs,
NOCKONbKY KaXAbli M3 HUX yXKe NONAPU30BAH (CM. PUCYHOK 3).

PUC. -
c.3 CouetaHne nonapnaaunn

Wnar

BepTuranbHan n ropuaoHTanbHan
non\pu3auunmn otaenosHo

Wnar
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YAOBJIETBOPUTEJIbHBIX, YTOOBI 60J1€€ CHIIbHbIE YMbI HE NOXeJIaH elle
60J1ee y10BJIETBOPUTENbHBIX OODBACHEHHIH» ',

Ewme oxHuM moarsepxkaeHueM renus [loiireHca ciayxuT ToT
akT, yTO, NOCBATHUB YeTBEPTb Beka HU3YYEHHIO NMPUPOJBI CBETa
¥ HabJo/1as1, KaK Apyrue pa3pylaioT ero OTKPbITHS MM CTaBST UX
MO/l COMHEHHe, OH BCe-TaKH CO3/1aJl MOHYMEHTAJIbHBIH TPy O Ma-
TepuH, IPUMEHUB K Heii COBEpPIIEHHO HEOXKUAAHHbII MOAXO.

BOJIHbI U YACTUU I

Yuennie XVII Beka nbiTasuch onucaTh NPUPOAY CBeTa OJHOH
U3 ABYX TEOPETHYECKUX CXEM: CBET — 3TO BOJIHA UJIM CBET — 3TO
yactuubl. O6e cxeMbl 0ObACHSIM PacPOCTPaHEHHE CBETA B JIIOOOM
HanpaBJIeHMM U C KOHEYHOU CKOPOCTbIO, XOTS JeJjiaju 3TO pas-
HbIMH crioco6aMu. O1Ha U3 BOJIHOBBIX MIOTe3, CHOPMYIHPOBaH-
Has 1o [oiirenca nesyntoM Urnacom l'acroHom IMapaucom, naxe
BCTyMNaJjia B IPOTUBOpeYHe ¢ aTOMU3MOM. HacTHIIbI, CJIOBHO IYJIH,
He OKa3bIBaloT BJIMSIHUSI HA NPOCTPAHCTBO, Yepe3 KOTOpoe Mpo-
XOJT, a B3aUMOJEHCTBHE C HUMHM CTPOUTCS MO MPHUHLUIY «BCe
UM HUYero». CTOJIKHOBEHUE C MyJiel UM MPOUCXOIUT, UJIH HeT.
Y BoJH xe apyroii xapaktep. OHM He KOHLIEHTPUPYIOTCS B TOUKaX
WJIM JIMHENHBbIX TPAeKTOPHUSX, a PACCEUBAIOTCS B IPOCTPAHCTBE PaB-
HOMEPHO, He OCTaBJIsisi MycThIX MecT. Kaxkaast Bepcust umMena cBou
JnocToMHCTBa U HeaocTaTku. Ho ans Tioiirenca kopnyckyisipHas
MozeJib OblJIa HerpreMJeMa:

«Henb3st coMHEBaTbCs B TOM, YTO CBET COCTOMT B IBUXKEHUH KAKOrO-TO
BeulectBa. [...] KpoMe Toro, eciu npuHATb BO BHUMaHUe Ype3BblYai-
HYI0 GBICTPOTY, C KOTOPOIi PaCNPOCTPAHSIETCS CBET BO BCE CTOPOHBI,
a TaKXKe TO, YTO KOT/a OH MPUXOAMT U3 Pa3IMYHbIX U 1aXe COBepILEeH-
HO IPOTHBOIOJIOXKHbIX MECT, JIy4H ero MPOXOJAT OAAMH Yepe3 APYroi,
He Mellas ApYT APYTY, TO CTAHET COBEPLIEHHO MOHATHO, YTO KOT/a Mbl

' 3necb 1 nasee B 3TOM raase — nepesoa H. Mpenepukc.
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BH/IUM CBeTsUIMICA NnpeaMeT, 3TO He MOXeT ITPOUCXOAUTD BCJIeACTBHE
nepeHoca MaTEPHH, KOTOPAasA AOXOAMT A0 HAC OT 3TOro npeaMera Ha-
n01106ue MyJIN HJIK CTpEJIbl, NEPECEKAIOLIUX BO3AYX».

[lpyrumu cjioBamu, eci 6bl cBeT ObLT MOTOKOM YacTHll, ABa
Jlyya BCTPETHJIMCh OBl M OTPUKOIIETHIM APYT OT Apyra. OmbIT Xe
NOKa3bIBaeT, YTO JBA NMOTOKA CBeTa OT (pakesioB UTHOPUPYIOT APYT
Apyra, kak Oy/aTo He 3aMeyasi BBaMMHOrO NPHUCYTCTBUSL. BumeHue
Toiirenca He coBnagano c¢ Bepcuelt Ilapauca, Tak kak roJiiaHaen
He coOMpaJICsl OTKA3bIBaTbCsl OT aTOMOB. B ero kapTuHe 4yacTuubl
UrpaloT poJib NMOCPeTHUKOB. PacnpocTpaHsOTCS He OHH, a INep-
Typ6auusi, KOTOPOi OHM MoABepraiTcs. Yepes HEKOTOPOE BpeMsi
nocJjie TOro, KaK YacTHULbl BBHIIOJHHJIM CBOH JOJIT MepeaaTYHKOB,
MBI MOXKeM OOHApYXHUTb X PUMEPHO B IPEXKHEM MECTE U COCTO-
SIHMH, B TO BpeMsl KaK MepTypOalusi, IpuBeallasi UX B ABHXKEHHE,
MIET Aajbllie ¥ 3aTparuBaeT Bce 6oJiee yaaneHHble YaCTULBL ITO
NOX0XKe Ha To, KaK aBTOMOOWJIb Bpe3aeTcsl B Ipyroe aBTo B MpoGke
¥ MPOBOLIMPYET CepHI0 CTOJKHOBEHMIA MO 1ienoyke. B pesysbraTe
nepBblii aBTOMOOMJIb CABHMraeT MOCJeAHUH, JaXe He KacasicCh ero
¥ NepeiaBasi CBOi UMITYJIbC HA JECSITKH METPOB.

Ilo mHenuto lioiireHca, yacTULbl CBETSUIErocs TeJa KoJe-
OJIIOTCS M CTAIKMBAIOTCS C YaCTHLaMM 3¢upa B HENOCPeACTBEH-
HOii 6/1M30CTH, cooblasi UM cBOM KoJsiebaHusl. ITUM KosiebaHueM
1 OyzeT cBeT, KOTOPbIH MepPeaacTcsi MO LENoYKe CTOJKHOBEHHi
10 KJIeTOK Halux ria3. Kak BuauTe, yueHoMy npuuuiocsk npuber-
HYTb K NoHsATHIO 3¢pupa. OnbiTel Pobepra Boitist 1 IBaHIKeMCTa
Toppuye/M yxe MOKa3aiy, YTO 3BYK B BaKyyMe He paclipoCTpaHsi-
eTcsl — B OTJIMYHe OT CBeTa, 1 [1oiireHc mocTyIMpoBaJ CylecTBoBa-
HHe 3(pypa — TOHKOH M HEBUIUMOIT MaTePUH, «CKOJIb yTOJAHO NPU-
6MKaOIENCst K COBEPLIEHHO# TBEPAOCTH M CKOJIb YTOHO GBICTPO
BOCCTaHaBJIMBaiollleil cBolo ¢opMy». YacTuisl a¢pupa 3aHUMAIOT
NPOMeXYTOYHOe MeCTO MexJay aTOMaMM TBep/bIX BELLECTB, ra3oB
1 XuaKocTeii. [loiireHc Takxe pacCMOTpeJ1 BEPOATHOCTb TOTO, YTO
3GUp He NPOHHUKAET B TeJa, XOTS CKJIOHSJICSA K TOMY, 4TOObI CYM-
TaTb MaTEPHUIO YEM-TO Bpoe TyOKH, B MOPbI KOTOPOil MPOHUKAIOT
yacTHULbI a¢Hpa.
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JlokanbHOe KoJie6aHMe YacTHll,
HUCXOISIIMX OT HUCTOYHMKA CBETA,
IPOBOLMPYET LeNb CTOJKHOBEHMIA,
KOTOpbIE Ha PAaCCTOSIHMM BbI3BIBAIOT
a¢pdekT pacmiupeHuss cdepuye-
CKOro cBeToBOro ¢poHTa, pacipo-
CTPaHSIOLIerocsy, Kak KOCTH JJOMHHO
Ha pHUCYHKe 5, Korja nafieHue leH-
TPaJbHBIX 3JIEMEHTOB BBI3bIBaeT Ma-
ZleHHe M OCTAJIbHBIX.

JTta Mojesb 0ObsICHSIET, Move-
MY JIy4YM NEPeCceKaloT rPaHHLbI cpel,
He B3aMMOJAENCTBYS Jpyr C ApYy-
roM. YacTuupl MOTYT <«TaHIIeBaTb»
BMeCTe U MOPOXIAThb [BE LENOYKH
croikHoBeHMit: «OHa M Ta Xe ya-
CTHLA MaTepUU MOXET CJIYXKHUTh
IJISL PaclpOCTPaHEHUS! HeCKOJIbKUX
BOJIH, MPUXOJSIIUX C Pa3HBIX U Aa-
e TNPOTHBOMOJIOXKHBIX CTOPOH...»
BosBpaiasice kK npuMepy C Maliu-
HOi1 B MpoOKe, 3Ta YacTHLA MOXeET
nepeIaBaTh yaapbl pa3HbIM aBTOMO-

6HJIHM, CTaJIKMBAIOLIUMCS C HEl B Pa3HbIX HAIIpABJIEHUSX, B TOM

YUCJIE U OOTHOBPEMEHHO.

Kak B npumepe ¢ 1o0MHHO, KaXkaasi IaAaoLasi KOCTb HE TOJIbKO
riepeJaeT CBOi UMITYJIbC 110 PAAHAIbHOI TPAEKTOPHH, HO U Paclpo-
CTpaHsIeT ero BCe WKpe U Aablie. B ciyyae ¢ 1OMMHO 3TO 06BsIC-
HsieTCs 0COObIM PacCIoJIOKEeHHEM KOCTEM, U3-3a KOTOPOro, najaas,
Kaxkasl yBJjiekaeTt 3a coboii 60Jiblie oxHOM KocTH. [ioireHc Moxe-
JMpyeT TOT Xe 3¢ ¢eKT C HOMOUIBIO (CM. PUCYHOK 6):

«...eCJIM 11ap, KOTOPbIii, KaK, HANpHMep, Wap A, NpHKacaercs K He-
CKOJIbKMM JIpyTHMM OiMHaKOBbIM ¢ HUM 1apaM C, C, C, TOJIKHYTb ApYy-
ruM wapom B, To map A 6yzer aeiicTBOBaTh Ha BCe CONpPHKacalolHe-
cs1 ¢ Hum wapbl C, C, C 1 nepegacT MM Bce CBOe JBUXKEHHE; CaM e OH,
Kak M Wwap B, ocraHeTrcs nocJie 3Toro HeMoABHXXHBIM».
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B Mukpockonnyeckom macuitabe Mogesb [oiirenca moxoxa
Ha OrPOMHYIO NIAPTHIO B TPEXMEPHBI OUIbSIPA, B KOTOPOM KaX bl ii
1Iap nepejaeT MOJyYeHHBIN HMITYJIbC U OCTaHaBMBaeTcsl. Kaxxaas
YaCTHLA COXPaHsSET HeKYI0 CBOOOAY ABHXKEHHH, KaKk aBTOMOOUJIH
B npobKe, KOTOpble BCe-TaKM MeJJEHHO MPOABUTAIOTCS BIepef,
HO CBeT BefieT cebs1, CI0BHO GeryH acradeTsl, nepeaaromuil pake.

NPUHLUMUN FOMFEHCA

Xors [ioiireHc cuMTaeTcsi OCHOBaTeJieM COBPEMEHHOH BOJIHOBOH
TEOPHH CBETA, MbI IOJDKHBI IOHMMATb, YTO OH BKJIAJIbIBJI B TEDMHH
«BOJIHa» He COBCEM TOT CMBICJI, YTO HocJjeayiouue ydenoie. Dusu-
yeckasi MHTYuLUs [oiireHca, N03BOIMBIIAS €My NIPEICTaBUTD, KaK
niepelaeTcsi CBeT, OCHOBBIBAJIaCh Ha 3HAHUH O 3BYKe:

«|CBet] pacnpocTpaHsieTcs TaK xe, Kak U P 3ByKe, chepHuIecKUMH
MOBEPXHOCTSIMU M BOJIHAMHU: 51 HAa3bIBAIO 3TH MOBEPXHOCTH BOJIHAMM
10 CXOACTBY C BOJIHAMHU, KOTOPble MOXHO Hab1101aTh Ha BOJiE, B KOTO-
pyio 6pollieH KaMeHb, M KOTOpbie H300paxaloT cob0i yka3aHHOe Mo-
CTeNeHHOe PaclpocTPpaHEeHHe KPYraMH, XOTS OHO U NMPOMCXOAUT
OT APYroil MPUYMHBI U B IJIOCKOH MOBEPXHOCTH ».

Takum o6pasom, [oiireHc 6epeT OT BOJIH Ha BoJe UX «IOCTe-
NeHHOe paclpoCcTpaHeHHe KPyraMu», HO MpeaynpexAaeT, YTO OHU
«HMEIOT JPYTyio NIPHYUHY>. B 4aCTHOCTH, BOJIHBI Ha MOBEPXHOCTH
NpyAa SBJSIOTCA NONEPEeYHBIMU: OHU PacCIpOCTPAHSIOTCA B Ha-
npaBJIeHUH, TepIeHANKYISIPHOM MOPOAUBILIEMY UX BO3MYIIEHHIO.
KameHb najaer BepTHKaIbHO — KOHLEHTPUYECKHE KPYTH pacxo-
AATCcs ropu3oHTaabHO. Yactuusl a¢pupa loiirenca nepenaior ceet
rJaBHbIM 00pa3oM B HaNpaBJieHWH CBOEro ABMXKEHHs], XOTs Kap-
THHa MX PacMpOCTPaHEHHs] HallOMUHaeT Beep. YuYeHblii HUKOTrAa
He FOBOPHJI O I'JIaBHbIX MOHATHUSIX KJIaCCUYECKO BOJIHOBOIi TEOPHH,
TaKHX KaK [/IMHA BOJIHBI, Pa3a, uHTepdepeHLus.

Ero nocrpoeHue 0CHOBBIBAJIOCh Ha TaK Ha3bIBA€MOM IPHUHLIUIIE
TolireHca: ka)caas yacTHlla, Nonajamllas B CBeToBoH PpoHT, caMa
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PUC. 7
npu

npu t) F

cTaHoBUTCS (ppoHTOM. [IpOoBOAS AaHAIOTHIO C JOMHHO, PacNpoOCTpa-
HeHHe HayuHaeTCs C MajieHus OJHOM KOCTH, M KaXkaasl Najaouas
KOCTb 3aCTaBJisieT NaJaTh APYyrue, NepejaBasi BO3MylleHHEe B BUIE
Beepa. B TpexMepHOM NMPOCTpaHCTBE CTOJIKHOBEHUSI MOXKHO YBH-

IeTb Ha pa3pe3e OKPYXHOCTH:

«...KaX/1as YaCTHLA BELIECTBA, B KOTOPOM PaclpOCTPaHSIETCS BOJIHA,
JIOJIXKHA coob61aTh CBOe JBH)XeHHe He TOJIbKO Ounxaiiieil yactTue,

t2 F2 BropuyHble

BOJIHbI

N

r=v(t-ty) ! ¥
- )

PUC. 8
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Jlexallleit Ha MPOBeleHHOM OT CBeTs-
e cst TOYKH NMPSIMOiA, HO HeOOX0AUMO
coobLiaeT ero Takxe ¥ BCeM APYTHM
YaCTH1IaM, KOTOPbIE KacaloTCs ee U Ipe-
NSTCTBYIOT ee ABHXeHHI0, TakuM 06-
Pa3oM BOKPYT KaXJ0H YaCTHLIbI JOJIXK-
Ha 06pa3oBaTbCsl BOJIHA, LLEHTPOM
KOTOPOH OHa SABJISIETCS».

CorsacHO 3TOMy NMpPHHLMITY,
3Hasi GPOHT BO3MYILIEHHS B Onpe-
AeJIEHHDbI MOMEHT (X, ), Mbl MOXEM
TOYHO OMNpeAeauTh ero B Jioboe
cnenyouee Mrioexue (t,). Jlo-
CTaTOYHO B3SITb KaX/Iyl0 TOYKY
npeapiayuero ¢ponra (F,) 3a uc-
TOYHUK HOBBIX, BTOPUYHBIX ce-
puueckux ¢pOHTOB, KOTOpble
NOCTENEHHO PaclpOCTPaHAIOTCS
Brepea ¢ paauycom r = v(t, — t,).
MonyuuBumiics dpont (F,) Gyner
MOBEPXHOCTBIO, KOTOPasi MOKPHI-
BaeT Bce c¢epbl OJHOBPEMEHHO
B TOM COCTOSIHUH, B KOTOPOM OHH
HaXOJSATCS B KaX<Iblif MOMEHT Bpe-
MeHM (CM. pucyHok 7). B HekoTo-
POM cMbicJie HOH U3 yacTull apupa
C UX CTOJIKHOBEHUSIMH CJIYXXHUT (U-
3U4eCKHUM MPeJIOroM JJIs1 UCII0JIb-



30BaHMsI METOZIa FeOMETPHYECKOI PEKOHCTPYKLIMHU C ero HabopoM
M3 JIMHEHKH U LIMPKYJIsi, KOTOPBbIii M03BOJIsSIeT U300pa3uTh pacmnpo-
cTpaHeHHe Bo3MylieHusi. Du3uka, pasyMeeTcsl, onpesessieT TaKue
napameTpbl PUCYHKA, KaK LIMPHHA PACKPBITHS LMPKYJs. Bropuy-

Hble (POHTHI PACIPOCTPAHSIOTCS
He B TOYHOCTH TaK Xe, KaK NepBo-
HayajbHOoe Bo3MmylleHHe. Ma-
JieHbKHe cdepbl He paclIupsIoTCs
BHYTPb, B HallpaBJI€EHMH UCTOYHHKA
ceera O. Kaxnas touka ¢pponTa F,
NOpOX/JaeT BTOPUYHYIO BOJIHY, Ha-
NPaBJIEHHYIO TOJIbKO BOBHE, CO3-
naeas F,. BosHbl, Mayiein BHyTpb,
KoTopasi Morsa 6b1 nopoauts F,
He nosiByisieTcs (CM. PUCYHOK 8).

Hano yTounuts, 4to 3TOT 3h-
ekt He HakanJMBaeTcsl, TO eCTh
o Mepe MNPOJABMXEHUS (PPOHTa
€ro UHTEHCUBHOCTb He HapacraeT
6narogapsi pocTy NPOTSKEHHO-
cti. B nmpoTMBHOM ciyyae kax-
IbIf pa3, 3a)KMrasi JaMIo4yKy, Mbl
BuzesM Obl, YTO CBET OT Hee yBe-
JINYMBAET CBOIO HMHTEHCUBHOCTb
Y B pe3yJibTare ocjenJsieT Hac. Ec-
a1 GPOHT MOSIBJISETCS M yracaer,
TO Mbl BUJIUM CBET Ha MIHOBEHHe,
a[I0TOM OH HUCYe3aeT.

OaHMM M3 caMblX NPOCTBIX
CJIyyaeB, K KOTOPOMY MO>HO IpH-
MeHUTb npuHuMN [oitrexca, sBs-
eTCsl paclpoCcTpaHEHHEe IJIOCKUX
U chepUyecKuX BOJH (CM. PUCYH-
ku 9 u 10). Jluuum, nepneHau-
KyJsipHble (POHTY BOJH (JIy4aM
B ciydae co cdepamu), obpasyor
B reOMeTpPUYECKOil ONTHKE CBETO-

PUC.9
PacnpoctpaHexve

chepuryeckux
BOJH
() e
X
° ——>
\
Kawpas Touka @ —_
dpoHTa | '
B MOMEHTt, _ |
fasngerca @ Y E—
NCTOYHUKOM .
chepryecKux
BO/H @ —_———>
X
] —S
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PUC. 11

7 (D[)()HY B BO3ayxe

N Jlyy cBeTa
B BO3ayxe

Jlyy cBeTa B cTekne
‘DDOHT B CTeKne

Bble JyuH. [locTpoenne IoiireHca kaxkxeTcss HEMHOTO FPOMO3KUM
M He JI0 KOHIIa NpoAyMaHHbIM. [Todyemy Obl 1J1s1 OnpeJesieHUs1 BU-
Jla HOBOTO (ppPOHTA NPOCTO He POBECTHU NMPSMYIO JIMHHIO 32 PYrod
nu 6osiee LIMPOKYIO OKPYXHOCTb Ha HYXKHOM PacCTOSIHUM, B 3a-
BHCHMOCTH OT CKOPOCTH paclpoCTpaHeHHsI cBeTa?

OaHako 3TOT MPUHLIMII IOMOTaeT MOCTPOUTh HDPOHTHI B MeHee
OMHO3HaYHBIX cUTyauusax. Hanpumep, oH no3soJisieT BbIBECTH 3a-
KoH CHeJls, onpe/ie/IMB 3HaUY€HHUsT YUCJIOBOM NOCTOSIHHOM KaK KO-
adduimeHT ckopocTeil cBeTa B Kaxa0# cpele. BosabMeM niockyio
TPaHUIly MEXAY BO3JYXOM U CTEeKJIOM (CM. pucyHOK 11). [Ipuniun
Tojirenca cnipaseuB A5 06eux cpei, HO B Bo3ayxe (v,) CKOPOCTb
ceta 6oJiblle, yeM B cTekJie (v,). [lolirenc npeasiaraer cieayrouee
00bsICHEHHE ITOrO Pa3IUYUSL:

«BJaronapst ToMy, YTO HeCIJIOLIHOE pacloJIOXEHHE YaCTHUIL IPo3pay-
HbIX TeJ1 MMeeT YKa3aHHbIH HaMH XapaKTep, IErKO BUETb, YTO BOJIHBI
MOTYT NMPOAOJKATHCS B 3(MPHOI1 MaTEPHH, HATTOJTHAIOLLEH TPOMEXYT-
KH Mex a1y YacTuliaMH. Kpome Toro, MoXHo AyMatb, 4TO NPOJABHIKEHHE
3THX BOJIH JOJXKHO MPOMCXOAUTD BHYTPH TeJl GoJlee MeIeHHO BeJlell-
CTBHeE TeX MaJIeHbKHX M3BOPOTOB ITyTH, KOTOPbIE 00YCJIOBIUBAIOT CaMH
4acTHULbI».

Yacrtuiel 3pupa nepeaiot BO3MyLIEHHE ObICTpPee B pa3peeH-
HOM BO3/lyXe, Ile OHU NIOYTH He BCTPEYaloT NPENSTCTBHIA, [0 CpaB-

YCKONb3AKOWMA CBET



HOBbIA B3rNA4 HA 3AKOH CHENNA

CooTHOWeEHUe Mexay yrnamu a. U  Nerko BblYUCNUTb NPU NOMOLLK ABYX Tpe-
yronbHUKOB (CM. pUCYHOK 1). MepBbin coeanHneT A u D ¢ TouKkon E, KoTopas
HaxoAUTCA Ha NnepeceYeHn NnepneHAUKynapa, NpoBeAeHHOro K GpOoHTy B BO3-
ayxe, orpaHu4eHHoMy D. BTopon TpeyronbHUK coeauHseT A u D C TOYKOW F,
KOTOpan HaxoAMTCA Ha nepecevyeHun nepneHauKynapa, NPoBeAEHHOro oT A
K GppOHTy B cTekne. MNonyvaem:

. 3r, .
sina=—2, snB= 3"’.
L L
Pa3penum asa cuHyca:
S{na =fe_=vi-t___v_
sing r, v, 't v,
PUC. 1
OcTaeTtcs paccMmoTpeTb, AB- . >

NAIOTCA NN yrabl a U B TeMu xe,
YTO Mbl NPOBOAUM B YepTemax
B pamKax reoMeTpn4yeckon on-
TUKKU, B KOTOPbIX OPUEHTUPOM
BCEeraa CNyXuT BepTUKanbHan
NWHKUA, @ He FTOPU30HTanbHan
rpaHvua. ina aToro 4OCTaTtoNHO
BCNOMHUTb, 4TO ABE NPAMbIE 06-
pas3yioT Mexay Co601 TOT e yron,
4YTO U NepneHAnKyNapHbie UM. Ha
PUCYHKe 2 yron Mexay NpAMbIMU
awu b paseH ToMy, 4TO 06pa3yioT
COOTBETCTBYylOWMNE UM NEepneH-
ANKyNapbl ¢ u d. CnepoBaTtensHo,
yron mexay npsaMbiMu AE n AD
TaKoM e, Kak 1 Mexay ux nep-
neHAuKynapamu. NepneHauKynsip
K AE — 3710 nyy 1, @ nepneHamKy-
NAp KAD — BepTMKanbHas NUHUA.
Ta Xe, 4TO 1 B reoMeTpUHECKOn
ONTHKe. YTO KacaeTcs yrna mMemay
npsaMbiMK AD 1 FD, TO eMy Takxe
6yaeT paseH yron, o6pa3oBaHHbIA UX NepNeHANKYNapamMu — BEpPTUKaNbHOW
NPAMOW U Ny4OM 2.

YCKO/Ib3AIOWWMMA CBET
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HEHMIO C MOPUCTHIM JJAOMPUHTOM NMpo3payHoi Matepuu. UToObI
BKJIIOYUTD B Hallle TIOCTPOEHHE Pa3HOCTb CKopocTeil (v, U v ), BTO-
puuHble cepuyeckre BOJIHBI AOJDKHBI UMETb OOJIBIIMI paauyc
B BO3/1yxe (7,) 110 CPaBHEHMIO CO CTEKJIOM (7). [Ipyrumu cioBamy,

MNONbITKA FTAIUNEA

CeroaHs BCeM U3BECTHO, 4TO B BaKyyme
CBeT NpoxoAuT 3a 0aHy ceKyHay 300 Tbi-
CAY KM. OAHAKO Ha NPOTAXEHUU cTOoNe-
TUW BbIYUCNUTL 3TO OFPOMHOE 3HAYEHUE
6bIN0 HEBO3MOXHO, M BNNOTb A0 3NOXM
FlonreHca MHorve nonaranu, 4To ceer
pacnpocTpaHAeTca MrHOBEHHO. Manu-
nen npeanoXun NOBONbHO AEP3KUK
3KCNEPUMEHT N0 U3MEPEHUIO CKOPOCTH
cBeTa. ONbIT COCTOAN B TOM, YTOGbI TEM-
HOW HOYbIO NOCTaBUTL ABYX HabnoaaTe-
Nen Ha BeplnHax AByX XONMOB, pacno-
NOXEHHbIX Ha PaCCTOAHUN HECKONbKUX
KMNOMETPOB APYr OT Apyra. Y Kaxaoro
M3 HUX 6blNa NaMna C rNa3KoMm, KOTOpbIn
OTKpPbIBaAnNca U 3aKpbiBanca, no3sonaa NopTpeT Fanunesn, NPUNUCHIBaEMbIA
yBUAETb U CPa3y e CKPbITb CBET. [anu-  ®patvecko Anonnoaopo.

Nen, OTKpbIB 3aiBUXKKY B CBOEW namne,

cpa3y e 3anyckan xpoHomMeTtp. CeeTt

AOMKEH 6biN NPEeoAoNeTb PaCCTOAHWUE MexAY XONMaMu. Ero NOMoLLHKK, yBUaEB
CBETOBOW CUrHan, 3aXuran B oTBeT CBOIO Namny. Ee cBeT AonxeH 6bin NPOW-
TU B 06paTHYIO CTOPOHY U KaK TONbKO AocTuran Manunes, TOoT octaHaBnMBan
XpoHoMeTp. MOCKONbKY pacCTOAHNE MeXAay XONMaMu 6biN0 U3BECTHO, YTOObI
NONYYUTb UCKOMYIO CKOPOCTb, HYXHO 6bIN0 NPOCTO pa3AennTb YCTaHOBNEHHOE
BpeMs Ha 2d.

HeBo3MOXHOE U3MepeHue

OaHaKo onbIT He yaanca. Kak TonbKo MFanunen oTKkpbiBan rna3ok ceoero ¢o-
HapA, OH TyT }xe BUAeN CBET Ha coceaHeM xonme. EaquHcTBEHHan 3aaepiKa
BO BpeMeHW 06bSAACHANACb NpOMeANEeHUEM CaMnX IKCNepuMeHTaTopos. CaeT,
CNOBHO Yropb, ycKonb3an u3 ceten Manunesn. OH He Nnpeanonaran, YTo pame
€cnu 6bl ero XxpOHOMETP MOr OTMEPATb AECATbLIE 40NN CEKYHAbI, PaCCTORHKE
MexAay HabnioaaTensiMu AONKHO 6bIN0 NpeBbIWaTh AUamMeTp 3eMNU — TONbKO
B 3TOM CNy4Yae OHW NONy4YUNn 6Gbl pa3HULY BO BPEMEHHU, KOTOPYIO MOXHO W3-
MEpMUTb.

YCKONb3AIOLWMWA CBET



PacKpbITHE LIMPKYJIsi B OJ1HOM cpesie Gyziet GoJiblile MO CPABHEHUIO
C Apyroit. Mbl MOXeM INPeANoJIOXHUTb, YTO B BO3ayxe 7, = U, - t;
B TO BPeMsi KaK B CTeksie 7, = U, - t, /1€ U, > U, I03TOMY B OIMHAKO-
Bbl€ TIPOMEXYTKH BDEMEHU 7, > 7,

[ToBTOpHM, YTO JIy4H CBETA B reOMETPUYECKOI ONTHKE SIBJISI-
I0TCS1 IMHUSIMY, TIepIIeH I KYJISIPHBIMHM K BOJIHOBOMY ¢poHTy. Kor-
Aa (ppoHT KacaeTcss TOYKH A Ha rpaHule, CTOJIKHOBEHHE MeX1y
yacTuLaMH 3¢upa BbI3bIBAE€T PacCNpOCTPaHEeHHe CBeTa B CTeEKJIe.
[lo mpollecTBUM HEKOTOPOrO BpPEMEHM BO3AYIIHBII (POHT MpO-
JIBUTAETCS Ha IVIMHY pajinyca 7, U I0CTUraeT orpaHuYHOM TOYKHU B,
BbI3blBasi B Heil BTOpoii PpOHT chepuyecknx BoJiH. TeM BpeMeHeM
cepuueckuit poHT A pacIIMPUIICS BHYTPH CTEKJa HA MEHbIUHUIA
paauyc, 7,. To xe camoe NpoMCXOAUT, Koraa HppPOHT 3aTparMBaet
Touku C v D. 3a Kax/blif IPOMEXYTOK BpeMeHH (DPOHT B BO3AyXe
TIPO/IBUHETCS Ha PACCTOsIHUE 7,, a PPOHT B CTeKJle — Ha 7,.

B kaxxayio cexyHay GPOHT B cTeKJie sIBJISIETCSI IOBEPXHOCTDIO,
KOTOpasi 0XBaTbIBaeT Bce cdepbl (OKPYKHOCTH Ha PUCYHKe). ITO
NOCTPOEHHE NMO3BOJISIET HAaM BBIYMUCJIUTD YTOJ MEXY HanpaBJieHH-
sIMH, B KOTOPBIX PaCIIPOCTPAHSIIOTCS JIyYH CBEeTa B BO3/JlyXe U B CTe-
KJIe.

KopnyckynsipHasi reopusi HpioToHa 06bsiCHsI/Ia TIpeJIOMJIEHHE
Pa3Hoil CKOPOCTbIO PacIpPOCTPAaHEHHUsI CBETa, HO ee MMUKPOCKOIH-
YeCKHii ClieHapHii ObLJI MPOTHUBOMOJIOXKHBIM: COIJIACHO KOPIYCKY-
JISIPHOM TeOpHH, CKOPOCTb CBeTa Oblila Bbillle B 60Jlee MJIOTHBIX Cpe-
nax. [To HeioToHy, CBeT siBJIsieTCsl NOTOKOM yYacTull. [Ipubanxkasiceh
K IPaHMLie ABYX Cpell, YaCTHLIbl UCIBITHIBAIOT OOJIbllIee TPUTSIKe-
Hue K 6oJlee MJIOTHOMY MaTepuasly M yckopsiiotcs. Takoe yckope-
HHe BO3HHKAET TOJIbKO MePHeHINKYJISIPHO TPaHULIe, MPENsITCTBYSI
pacnpocTpaHeHHUIO CBeTa BHYTPb DPOHTA.

Yro6bl BHICKA3aThCs 32 OJHY M3 3TUX MoOjeJiei, cjieJoBaso
NPOBEPUTD KaX/YI0 3KCIIEPUMEHTAIbHBIM nyTeM, HO B XVII Beke
ellle He CyLIECTBOBAJIO TEXHHMYECKHUX CMOCOGOB M3MEPHUTb CKO-
POCTb CBeTa B BO3/lyXe WJIM CTEKJIEe. Y4eHble CMOTJIM ONpe/e/IMTh ee
TOJILKO B KOCMOCE NPH NMOMOILHY aCTPOHOMHYECKUX HabJII0AeHMI,
BBIYMCJIMB PacrpocTpaHeHHe cBeTa B BakyyMe. [Ipouwio cTo jer
nocje cMeptu HbloToHa, npexae yem ¢paHuy3ckuit pusmnk JleoH
Dyko B cBoeii 1a60paTOPUU OOHAPYKHUJI, YTO CBET PACPOCTPaHSI-

YCKO/Ib3AIOLNA CBET
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XPOHOMETPAX CBETA

AnnaparT, HaXOAAWMNNCA B TOYKE A, KaX-
Able 10 ceKyHA BbiCTpenuBaeT MAYOM
C NOCTOSAHHOW CKOPOCTLIO v. YenoBek B,
KOTOpbIA CTOUT Ha PaCCTOAHUN HECKONb-
KUX METPOB NPAMO Nepea annapartom,
yepe3 HEKOTOpOe BpeMSA NOBUT MANY;
npeacTaBuUM, 4TO 3TO BpEMS paBHO 2 ce-
KyHaam. Ecnu B He aBuraeTcs co cesoero
MecTa, TO OH 6yAeT NOBUTb MAYU C TOW e
4acTOTON, C KOTOPOM A Ux 6pocaeT: Kam-
able 10 cekyHa. Mayun He 6yayT paone-
TaTb A0 HEro MFHOBEHHO, HO NOCKONbKY
OHUW 3aTpaynBaloT OAHO U TO e BpeMsa
Ha NpeoaoneHne OAHOro U TOro e pac-
CTOSIHUSA, PEryNapHOCTb A 6yaeT Bocnpo-  One Pémep.

U3BOANTLCA U ANA B. YTo Nnpousonaer,

€CNN B HaYyHeT OTX0AUTb OT A NO NPAMON NMHUKU? Kaabli nocneaylowui Bbl-
6pacbiBaeMblit MY NOMKEH GyaeT NpeoaoneTb Bce 60Nbluee paccTosHue, cne-
fosaTtenbHo, 6yAeT yBenuyuMBaTbCA M 3aTpayMBaeMoe MaYamMu Bpema. May
AONeTUT A0 B He 3a 2 ceKyHAbl, a 3a 2,5 ceKyHabl, nam 3a 3, nam 3a 3,5 1 Tak
fanee. Echun 6bl B He 0oco3HaBan, Y4To OTAANMNCAH, TO eMy Ka3anocb 6bl, 4TO
MAYY AONETaIOT A0 HEero ¢ ono3aaHueM. KaK TONbKO OH NpeKpaTUT ABUKEHHE,
perynapHOCTb BOCCTaHOBHUTCA. ECNU ) e Yepe3 HeKOTOpoe Bpema B BHOBb CABU-
HETCA C MeCTa, Ha ceil pa3 NPMEAMIKAACL K annaparTy, TO MAYU KaXKabik pa3
[ONXHbI 6yAyT NpeoaoneBaTb BCE MEHbLLEE pacCTOAHUE.

OxoTa 3a CBETOM

[laTcknin actpoHoMm One PéMep Habnoaan Nnogo6Hoe aBNeHne mexay 1671
1 1676 ronamu. OH, npaBaa, M3y4an He perynapHoe Bbi6pacbiBaHne MaYen,
a 3aTMeHue Mo, 0aHOro U3 CNnyTHMKOB KOnuTepa, KOTopbIA 3axoaun 3a camy
nnaHery. MocKonbKy op61TanbHbIM Nepuoa Mo 6bin perynipHbIM, CNYTHUK AON-
EH OblN CKPbIBATLCA U3 BUAY B PEryNApHbIE NPOMEXYTKU BpEMEHU. OaHaKo
Pémep yCcTaHOBMN, 4TO B TEe4EHME OAHOM0 NONYroaMA 3aTMEHUE HAcTynano
paHblle, a B Te4eHUe BTOPOro — no3xe. [ipyrumu cnoBamiu, B Te4eHue WecTu
mMecsaues 3emMns, ABUrascb BOKpyr ConHua, npubamxanach K Mo, a B Te4eHne
cnepyioumx WecTu mecsues — otaananacb. Co CBETOM NPOUCXOANNO TO e
camoe, 4TO M C MAYOM, NETALLUM OT A K B: BpeMs ero ABMXEHNA 3aBUCENO
OT pacCTOAHUA A0 Nnetawen B KocMoce 3emMnu. CuutaeTcs, 4to MNonreHc snep-
Bbleé UCNONb30BaN 3HA4YEHUS BPEMEHHbIX NPOMEXYTKOB, YCTaHOBNEHHbIe Pé-
MEepOM, 4TOGbl BbICYUTATb CKOPOCTbL CBEeTa. 10 ero noacyeTaM, oHa paBHANACh
214000 Kkm/c. ITo BNnonHe xopowee NpUbAUKEHUe, y4uTbiBas HETOYHOCTb
MMEBLIMXCA B TO BpEMS AaHHbIX O PAaCCTOAHUAX MEXAY NNaHETAMM.

YCKONb3AIOWWUN CBET



eTcs B BoJle Me/lJleHHee, YyeM B Bo3ayxe. Kopnycky sipuasi Teopust
nepexxMBajia He Jiyylllie BpeMeHa M BHOBb 0XMJa TOJbKO MocJie
TOro, kak JIHLITEIH BBeJl B CBOE MEXaHUKO-KBAHTOBOE ONKCaHHe
cBeTa (pOTOHBI.

NPU4UHBI NOABNEHUA HEOBbLIYHOI O JTYYA

[Tpunuun loiireHca onMcbiBaeT U MpeJjOMJIEHHE CBETA, HO, HECO-
MHEHHO, CaMbIM 3¢ (EeKTHbIM ero NpMMeHeHUEM SIBJISIeTCS] U3SIIL-
HBbI aHAJIM3 ABONHOrO Jy4venpesomieHus. HpoToH ¢ 60sb1MM
TPYAOM MOMNBITaJICS 00BSCHUTD 3TO sIBJIEHHE B PaMKaxX KOPIYCKY-
JISIPHOIA TEOPHH, HO B pe3yJibTaTe Co3/al TOJbKO OYeHb 3amyTaH-
HYI0 ()OPMYJIMPOBKY, COTJIaCHO KOTOPOM Y KaXaoro Jiyya 6bL10
«4eTbIPe CTOPOHBI MJIM YETBEPTH, ABE U3 KOTOPBIX ObITM MPUYHHOM
CBOIACTBa, BbI3bIBAIOLLEr0 HEOOBIYHOE TPEJOMJIEHHE, & APYTrHe IBe
He MMeJIM K Heil OTHOLIEHHUSI».

[naBHbIM gocTHXeHHeM ToiireHca GbL1 BHIBOA: XOTsI HEOObIK-
HOBEHHBIi1 J1y4 M He MOJYHHsieTcs 3aKkoHY CHeJlisl, OH BCe-TaKH Co-
OTBETCTBYeT eMy IIPH HEKOTOPOH ajanTaluu 3akoHa. PaccMoTpum
pacroJioxxeHHe aTOMOB B KycCouyke lInarta, 61arogapsi KOTOpbIM
3TOT MUHepaJl U MpPOsIBJsieT CBOM 0COOble ONTHYECKHE CBOMCTBA.
Msl nonyuyuM pom603ap € LIECTHIO OJMHAKOBHIMH CTOPOHAMH,
KaX/lasi U3 KOTOPBIX SIBJISIETCS pOMOOM C ABYMSsI TYNbIMHM yrJlaMu

PUC. 12
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PUC. 13

MeHblias ocb
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PUC. 14
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PUC. 15

OG6bIYHbIA NyY
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(no 102°) u aByMsI OCTpPbBIMH
yraamu (no 78°). OHu pacnoJia-
raloTcs Tak, YTO TP TYMbIX yrJja
CXOASITCS B ABYX NPOTHUBOJIEXKA-
wux BepuMHax. B ocTtaBummxcs
BEPLIMHAX CXOJASITCS ABa OCTPBIX
yrJja ¥ OJ1H TYNOH.

‘Y1oObl MOCTPOUTb HEOOBIK-
HOBeHHbI# Jy4, Toiiredc Opan
32 OCHOBY 3JIEMEHT CUMMETPUM
KpUCTalsla — €ero ONTHYECKYIO
ocb. Ha camMoM xeJjie 3TO He OCb,
a, CKopee, HampaBJieHHe — eINH-
CTBEHHOE, B KOTOPOM CBeT He pac-
ulenuisieTcsl, TMomajasi Ha ToO-
BEPXHOCTb MHHepasa. YTobbl
06HapyXHUTb €ro, JOCTaTOYHO
BpaLIaTh KPUCTAJUI Mepel JIyyoM
CBETa, M0Ka OH He OyxeT Hampas-
JIeH TakK, YTO OJUH U3 JIBYX BBIXO-
ISILMX U3 Hero Jiyyeii mpomnager.
ITo HampaBJIeHHe MOXCHO OrpeJie-
JIUTb U TP TIOMOLIM TeOMETPHH.
OT oaHO# K3 BepLIMH, B KOTOPBIX
cxoasitest yrasl 102°, mpoBoauT-
csi BooOpaxkaeMasi JIMHHUsA, o6Gpa-
3yioliasi Takoii e yroJy ¢ Tpemsi
CTOPOHAMH, CXOASILIUMUCS B 3TOH
BepuinHe. CaMbIM MPOCTBIM CJIy-
yaeM sIBJIsIeTCSl TOT, Koria Bce
CTOPOHBI KpPHUCTaJlJIa paBHbI (CM.
pucyHok 12). B atom ciyyae no-
CTaTOYHO TPOBECTH  TNPSMYIO,
COEIMHSIIOILYIO [Be NPOTHBOJIE-
Xallye BePLIMHBI, B KOTOPBIX CXO0-
JSATCS TYTIbIE YTJIbI.



[Tocsie TOro Kak Mbl HAallLJIM ONTHYECKYIO OCh KPUCTAILIA, Y HAC
€CTb BCE HEOOXOMMbIE 3JIEMEHTBI /151 T0JIy4eHHs HOBbIX ()POHTOB
B COOTBETCTBHMM C NpUHUMNOM [1oiireHca. [J1aBHoe HOBOBBeeHHE
3aKJII0YaeTCs B TOM, YTO Kaxcasi TOYKa KPUCTaJJa, MOJABEPXKeH-
Hasi BO3MYIIEHUIO CBETOBOro ¢)poHTa, CTAHOBUTCSI F€HEPATOPOM
ABYX TUIOB BTOPUYHBIX ¢ppoHTOB. OAMH M3 HUX Gy aeT cepryHbIM
U 00BACHUT NosiBJieHHe 06bIYHOTO Jiyya. Bropoit npumer ¢popMmy
stiLIa WK, BepHee, 3JUIMIICOUA.

IJMIICOUIbI HE TAK CUMMETPHUHBI, KaK Cepbl: UX 06IMK Me-
HSIETCS B 3aBUCHMMOCTH OT TOT0, KAK OHH OPUEHTHPOBaHbI. B kakom
HanpaBJIeHUH IOJKHBI pacnoyaratbcsi ux ocu? OTBeT 3akJoyaer-
Cs1 B TEOMETPHYECKUX CBOMCTBAX KPUCTAJLJIA. DJJIMIICOMABI pacno-
JIaraloTcsl Tak, YTO UX MEHbLIasi OCb OCTaeTCs Mapajle/bHOi orm-
THYeCKOH ocH. [[JIMHa 3Toii MeHbllIel OCH COBMNAaeT C JUaMETPOM
cdep, Tak KaKk CKOPOCTb pacnpocTpaHeHusi 060Mx GPOHTOB BIOJIb
ONTHYECKOH OCH oaMHakoBa. Ha AByMepHBIX pUCYHKaX OOBIYHBIM
¢poHT Oymer omnpeneseH PacUIMPSIOIIUMHUCS OKPYXHOCTSIMH,
a BTOPUYHBIN — 3/IMNICaMH (CM. pUCYHOK 13).

Tenepb NpocjieA¥M 1IAr 3a 1IArOM pacrnpocTpaHeHHe HeoObIY-
Horo Jyya (cM. pucyHok 14). Kak 1 B ciyyae ¢ 0ObIYHBIM Mpe-
JloMJieHHeM, (ppPOHT BOJIH, PACIPOCTPAHSIOIIMXCS B BO3Jyxe, 3a-
TparMBaeT MOBEPXHOCTb CTEKJa B TOYKe A, BbI3biBasi 0Opa3oBaHHe
BTOpUYHOro ¢ppoHTa. Korna ppoHT B Bo3ayxe qocturaer B, B A yxe
06pa3oBaJicsi 3JUIMIICOM I, MEHbIIasi OCb KOTOPOTO NapasijiejibHa or-
THYecKoit. /I Gosiblieii ICHOCTH HAa PUCYHKE MOKa3aHbl MOJIHbIE
3JUIMICHI, XOTS Ta YacCTb, KOTOpasi OCTAeTCsl B BO3/IyXe, He UrpaeT
HHUKakoii posid. Kak U B ciiyyae ¢ 0ObIYHBIM NpeJIOMJIEHUEM, BTO-
pHUyHble (PPOHTHI PaCNpPOCTPAHSIIOTCS TOJbKO BHYTPb KpHUCTaLIA.
Yrobbl onpeaeanTb BUA HeOObIYHOrO ¢poHTA B OMpejeeHHbIN
MOMEHT, JIOCTAaTO4YHO NTOCTPOUTh IOBEPXHOCTD, IOKPHIBAIOIIYIO BCE
asnuncouasl. Hanpasyienue yya 6y et neprneHavKy/asipHo ¢ppoH-
Ty, Kak Bcerga. Ha pucyHkax 14 u 15 noka3aHo napanJjesibHoe Mo-
CTpoeHHe IBYX (PPOHTOB.

Jlro6oneiTHO, yTO ToitreHc yaensier B cBoeM «TpakTarte o cBe-
Te» 04eHb MHOrO BHMMaHUSI reOMETPUYECKOMY MOCTPOEHHUIO 3THUX
($POHTOB U 04eHb Malo — MX OOBSICHEHHUIO C TOYKH 3peHus pu-
3uku. Ilouemy BTOpOI ajMNcOMAaNbHBIN (PPOHT MOpPOXKIAETCS
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TOJIbKO B UCJIAHACKOM LIMNATE, HO HE B OCTAJIbHBIX IIPO3paYHbIX Ma-
T€pHaJlaX, U3BECTHbIX Ha TOT MoMeHT? [ioitreHc OrpaHH4YHUBa€TCA
3allMCbIO:

«MHe Ka3anoch, YTO NPABHJIBHOE PACMONIOKEHHE UK pa3MeLleHUe
3TUX YacTuLl [06pa3yomunX KpUCTaLI | MOIJIO ciocobcTBOBaTh 06pa-
30BaHMI0 chepOHATBHBIX BOJH (4151 Yero TpeboBaIoCh TOMbKO, YTO-
6Bl IOC/I€10BATEIBHOE ABHXKEHHE CBETA PaCIIPOCTPAHAIOCH HEMHOTO
6bICTpEE B O/HOM HANpABJIEHUH, YEM B APYTOM), U 5l IOYTH HE COMHE-
BaJICA B CyLIECTBOBAHNH B 3TOM KPHCTAJL/IE TAKOTO pa3MellleHHs paB-
HBIX M IOAOGHBIX YaCTHIL BCJIEACTBHE ONPENEJEHHOCTH U HEM3MEH-
HOCTH ero popMBbI U YTIIOB».

Cdepsnl COOTBETCTBYIOT PaBHBIM OTpe3KaM paclpoCTpaHEeHHst
cBeTa BO Bcex HanpasJjeHusix. Hapyiienue atoit cumMmeTpum fe-
dopmupyert cdepy, BBITATMBAET €€ B TeX HalpaBJIEHHUIX, B KOTOPBIX
CBET pacnpocTpaHsieTcst ObicTpee, YTO U MOPOXKAAET IJLIUICOMI,
Ho Bce e moyeMy UMEHHO UCJIaHACKUH IINAT BbI3bIBAET 3Ty aCUM-
merpuio? [oiireHc npeanosaraer, 4To OTBET HaJO UCKATb B pac-
TMOJIOXKEHUH YaCTHL, 06pa3yIoLMX KPUCTAJLI, HO He JaeT HUKAKUX
AdanbHeHmux ykazanuit. Pazymeercsi, oH NoHHMaJl, YTO ero npeamno-
JIOXEHHe He SIBJISIeTCS MCYEePNbIBAIOLIMM pellleHHeM Bompoca. Yye-
HbIA 3aKaHYMBaeT MUCCJIeJOBaHHe ILIMAaTa, pacCKa3biBasi O TOM, YTO
ABOITHOE JIyyenpesioMJIeHHe UCYe3aeT, KOra CBeT IPOXOAUT yepe3
BTOpOoii KpucTtamia. Co Bcell HayyHOH YECTHOCTBIO OH OIMHUCHIBAET
3TO sIBJIEHHE KaK OTKPbITBIN BOIIPOC:

«XoT A ellie 10 CUX IOp He HallleJ1 €ro NpHYHHbI, BCE )K€ XOUy yKa3aTb

Ha Hero, YTOObI IPEAOCTaBUTh BO3MOXHOCTb APYTMM OTBICKATh 3TY
NPUYHHY».

YCKONb3AIOWWA CBET



FNABA 4

BpeMms B ero pykax

BpeMsi cTanno ofHMM U3 IJIaBHBIX
3aBoeBaHMU HayuHoU peBosmonuu X VII Beka.
[foiireHc nepBbIM CO3/JaJ YaChl, KOTOPbIE ObLIN JOCTATOYHO
TOYHBIMH, YTOOBI CJTY)KUTh U3MEPUTETbHBIM HHCTPYMEHTOM.
Ero npoekT MassTHUKOBBIX YaCOB SIBJISETCS
BEJIMKOJIETHBIM CUMOMO30M F€OMETPHH,
(pu3MKHU M MEXAHUKHU.






[lapux man loiireHcy Bce, o 4yem ToT MeutaJ. [IsTHaguats ser
y4eHblif akTHBHO pab0oTaJ B OTHOM U3 IJIaBHBIX FOCYAapCTBEHHbBIX
Hay4HbBIX LIeHTPOB, HO MJIATOMH 32 TaKylo yAauyy CTaja MoTeps Ay-
uieBHOro paBHoBecusl. OaHax bl B siHBape 1670 rosa oH CUJIBHO
3aMep3 M MO4YyBCTBOBAJ, 4TO 3ab60/eBaet. CHayana HeJOMOraHue
cousi1 06bIyHOM mpocTyaoit. OJHaKO BCKOPEe 0Ka3aocCh, YTo 3a60-
JieBaHue nmeet HoJiee ri1y6oK1e KOPHHU: MOCTPAJAJIO HE TOJIBKO TEJIO
[ioiireHca, Ho 1 ero pasyM. Mecsii| cniycTs yuyeHoro HaBecTu DpaH-
cuc BepHoH, cekpetapb 6puTaHckoro nmocosibctBa. OH 06Hapy KK
MCCJIeloBaTeJIsl B KPOBATH, MOBCIOAY Obli pa3bpocaHbl PyKOIMUCH.
IT0 6bLIK pabOThI, KOTOPbIE OH HE MOT 3aKOHYMTD AE€CATUIIETUSIMU.
BepHou 3ametun y [ioiireHca myraiouiyie CAMIITOMBI;

«Ero cnabocTb 1 616 AHOCTD JIM11a ICHO MIOKa3bIBAJIH, 10 KaKO# CTene-
HH 60JIe3HD 11010pBaia ero 310poBbe. Ho 11e10 6b1710 He TOJIBKO B 3TOM,
sl yBH/IeJl HEYTO Xy/illiee, YTO HeJIb3s1 Y3PETb HH OJHHM IJIa30M H Io-
YyBCTBOBAaTb HUA OJIHUM OPraHOM 4yBCTB. ITO ObLIO pa3JioXKeHHe AyXa,
OrpoMHasi moTpe6HOCTb B OTAbIXE, KOTOPYIO IJIOXO MOHUMAH U OH
cam, U Te, KTO 3aHMMaJIcs ero coctosiiueM. He 3Has, yero oxuaats, OH
NPUTOTOBHUJICS K XYALIEMY»>.

Toiirenc, y6exxaeHHblit B CKOPOil cMepTH, coOpaJl Bce CBOM
camble LleHHble OTKPbITUS M monpocu BepHoHa mepegath MX
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B JIOHIOHCKO€E KOPOJIEBCKOE OOLECTBO. TOT MOCTYIOK MOKA3bIBAJI,
YTO OH He OYEHb-TO JOBEPSIJI CBOUM (paHIy3CKUM KoJuieraMm. Bos-
MOJKHO, CEKpeTapb GPUTAHCKOro MocJjia 6bu1 U3JIHIIHE PUCTPACTEH
Y McKa3ua cyoBa [ofireHca, Ho, MOXeT ObITh, U HET:

«OH cka3aJ, 4To xeal ckopeiiliero pa3saia AkagieMHH, IOTOMY 4TO
BU/IEJ €€ 3aPaXKEHHOMN 3aBUCTDIO, YTBEPXK A, YTO OHA AEPXKUTCS TOJIb-
KO Ha 0)XHAaHuM Oyaywux 611ar U MOJHOCTHIO 3aBUCHT OT HACTPOEHHs!
rocyaapsi 4 ot 6;1aroBosieHust MUHUCTPOB. Ecsin Gbl 3HTYy3Ha3M Koro-
160 U3 HUX yrac, Bce 3TO cobpaHKe MepecTaso Obl CYIIECTBOBATh».

Josirne Heen yyeHblil npeObIBasl B HEBEJEHUH O MPUYMHAX
cBoe#t 60JIe3HH U, Ka3aJI0Ch, HAXOAUJICS O] Bo3AeiicTBiem Caryp-
Ha — NJIAHETBI, TOA KOTOPOii OH POANJICS U KOTOPYIO TPAAULIMOHHO
CBSI3BIBAIOT C MeJslaHXxoMed. Ero ocMoTtpes1 mpuaABOpHbIi Bpay AH-
TyaH Bailo, Ho 3a Tpu cTOJIeTHSI 10 U300peTEHUs] AaHTHIENPECCaH-
TOB €JMHCTBEHHBIM CPEICTBOM B IOAOOHBIX CUTYALUsX CYMTATIOCH
u3beraHue LEJbHOrO MOJIOKA, KOTOPOE SIKOOBI YCHJIMBaeT IpycCTb.
Kak Tosbko Toiirenc nouyyBcTBoBaJ ce6si B COCTOSSHUH NIEPEHECTH
AoJroe myTeuiecTBue, oH nokuHy Mpanuuio u ornpasuics B [aa-
Ty, B CBOi1 CTapbl{ 10M, I'ie ¥ [TPOBEJ OCTAaTOK 3UMBL. B okpysxeHuun
ceMbH, cpeau 3a00Thl POACTBEHHMKOB M ApYy3eii, TeMHOe 06s1ako
paccesiloch, M K KOHIly roja y y4eHOro BHOBb CTaJl IMOSIBJISATbCS
BKYC K XKM3HH.

FONNAHAEU B NAPUXE

Bepuysuucs B ITapux, [toiireHc oka3ajcs B 10BOJIbHO GeCMOKOIA-
Hoi#i o6ctaHoBKe. B ucropun Hunepnanaos 1672 rox 3anoMHuics
Kak [ox 6eacrBuii. CTpaHe MpHUILJIOCH BECTH NMPAaKTHYECKH Ge3Ha-
JeXHYIO BOiHY Ha yeTbipex ¢poHTtax: npotuB Dpanuuu, Beau-
ko6putanuu, MioHcrepa u KenbHa. BeirsisiabiBasi U3 OKHa CBOEro
MapHXKCKOro AoMa, [oiireHc ciblman KpUKH, CKPHUI KoJIec, rojoca
pasropsiYeHHBIX COJIAAT, KOTOPbIe HAMPaBJISIJIMCh Ha €ro POAMHY,
yT0GBI 3aBOEBaTh ee. CBOe HOBOE COYMHEHHE, KOTOPOe caM [ToiireHc
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cyuran ¢pyHaameHTalbHbIM, Horologium oscillatorium («Masmnu-
Kosvle uacwt»), oH nocssitua Jlronosuky XIV. MHorue rosnanausi
He POCTHJIM y4eHOMY 3TOT xecT. TpakTat Gbl1 HareyataH Bo ¢ppaH-
I[y3CKUX TUNorpa¢usix HeCKOJIbKO MecsilieB CIIyCTsl MoCJie HayaJa
BOEHHBIX JIeACTBUH, U HAYYHOU YaCTH NpeALIeCTBOBAIO BOOAYLLEB-
JIeHHOe BocxBaJleHue (ppaHily3ckoro MoHapxa. Koraa ronnananam,
npoxusaiowuM B [Tapuxe, 6b1710 NPUKA3aHO MOKMHYTH CTPaHY, AJIs1
Tolirenca ObLIO CAETaHO UCKITIOYEHHE.

Ocenbio B aBepu KoposieBckoit 6M6IMOTEKHM MOCTYYas MOJIO-
Ao yenoBek. IT1o 6bu 26-netHuit fordpua Buabreasm JleibHul,
KOTOPbIi XOTeJ1 U3y4yaTh MaTeMaTuKy. [toitreHc corjacuJics o0y-
YaTh IOHOLLLY, U TaK POAMJIACh ApYyx6a, B KOTOPOH YYEHHUK U YYUTEJb
OuYeHb CKOPO NMOMEHSIJIUCh MECTAMHU.

Jn1s ToiireHca Hayka Obljla TPOCTPAHCTBOM, B KOTOPOM OH MOT
YKPBITbCSI OT CYPOBOCTH MHUPA, HO Y 10BOJIbCTBHE, KOTOPOE OH MOJIy-
YaJl OT MCCJIeJIOBaHMiA, 1aBaJio Bce GoJblie no604HbIX 3¢ dHeKTOoB.
OH 6oJ1blile He 6bUT MOAAIOUUM HA/IEX/1bl IOHOLIEH, BJEKOMbBIM HC-
KJIIOYHTEJIbHO CBOUM JIIOOONBITCTBOM, KOTOPbIii Y4acaMU B OJJMHOYKY
WJIM BJIBOeM ¢ 6paToM LuinM¢OBas JMH3bI, 2 aCTPOHOMBI U MaTeMa-
THUKH NIOOLIPSIJIA €r0, TOCKOJIbKY He BUJIe I B HeM coniepHuka. IIpo-
(eccroHabHbIE 3aHATUS HayKOH, yIpaBJjieHHe rocy1apCTBEHHON
opraHu3sanuei, KOTopasi MOAYMUHSJIACh KOPOJIIO U er0 MUHUCTPaM,
caenam [lolirenca MUILIEHBIO ISl aKaleMUYECKUX UHTPUT U 3aBU-
ctu. Bee ato 66110 emy riay6oko HenpusitHo. K Tomy xe B ITaprmxe
OH ObLI Mpe/iICTaBUTEJIEM BPAaXXECKOW CTPaHbl, MOJIyYaroumM 60.1b-
1LI0€ XKaJIOBaHbe, a 3HAYMT, EMY NMOCTOSIHHO CJIe0BaJIO 1060MBaThCS
BCe HOBBIX U HOBBIX Pe3YJIbTaTOB, ONPaB/bIBABLINX €0 M0JIOXKEHUE.
3aBucCTb K [ToiireHcy ¥ JiMyHast HEMPUA3Hb CTAJIM MaCKMPOBAThCSA
3a I0103pEHUSIMU K HEMY KaK K HHOCTPaHILy, BO3MOXKHOMY IINTHOHY
um epetuky. B noBepuienue ko Bcemy B 70-e roast X VII Beka yye-
HBIIf 0KAa3aJICS1 BTSIHYT B 0)KeCTOYEHHBIE CIIOPBI C MPOTUBHUKAMH,
He OTJIMYaBIIUMHUCS 0COOOH TUMIOMAaTHYHOCTBIO.

Cpeau Hux 6bl1 0AUH M3 HauboJiee BBHIAAIOUIUXCS YJIEHOB
Axkanemumu, XKuab ne PobepBasb, aBTOp rHNOTE3bl, COrJIACHO KO-
TOpo# Kosibla CaTypHa OObSICHAIMCH MAPOM, HCXOAUBLIUM OT K-
BaTOpa MJlaHeThl. Ero onuceiBajv Kak yejioBeKa «MMIYJIbCUBHOTO,
BCIIbLJIbYHBOrO, HeTepreauBoro B cnopax». C loitrencom Pobep-
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BaJIb BeJl AMCKYccHuIo o rpaButaiuu. [Jaxe Pobept [yk, nioxoBu-
THIA ¥ NMPOHULIATEJIbHBIA yYeHbIH, BoicMenBas [oiireHca, cuuras,
4TO TOT XOYeT YKPacTh Y Hero nepBeHCTBO OTKPLITHS 4aCOBOi1 Npy-
»HUHbI V3-32 4acoB ke y yyeHOro BO3HUK KOH(GJIIMKT U C IPUABOP-
HbIM yacoBuIMKoM HMcaakom Tiope, KOTOpBIH yCOBEPLIEHCTBOBAJ
npoekT [oiireHca u xoTes, 4YToObI YECTh CO31aHUS MAasTHUKOBBIX
YacoB NPHUNKChIBanach emy. [olreHcy a10cTaBisa y10BONbCTBHE
CaM INPOLIECC UCCJIE0BAHUS, OH XKHUJI PAZlOCTbI0 HAYYHBIX OTKPbI-
THH, HO JIEHUJICSI MyOJIMKOBATh CBOM IOCTHXKEHUSI U HEHaBHIEJ UH-
TPHUTH U CIIOPBI, CBA3AHHBIE C €ro npodeccuen.

B nM4HOM )XU3HU y HEro TOXe XBaTaJio MPUYMH /IS MeJlaH-
xoauu. C rogamu TioiireHc craHoBuJcs Bce Gosiee oauHok. Ero
OpaTbsi U cecTpa OJMH 3a JAPYTUM CO3/aBajli COOCTBEHHbIE CEMbH.
B 1660 roay Beinia 3amyx Cio3aHHa, B 1668 rony — KoHcTaHTHH,
B 1674 — Jlozeseiik. [TociieqHemy Xpuctuan cooOLIKI O CO3MaHUM
4aCOBOU NPY>XHHBI TAKUMHU CJIOBAMHU:

«Y Tebst ecTb MPEKpacHBblii ChbIH, a Y MEHS I0Yb — OTKDbITHE, TIpeKpac-
Hoe B cBoeM pojie. OHa NpPOXXHBET AO0JITYIO )XH3Hb B KOMIIAHMH CBOEM
cTapuieit cecTpbl, MasiTHHKA, U 6pata — Kosbla CaTypHa, KaK AeTH
AnaMHHOHAA».

I'peyeckuii rMaBHOKOMAHIYIOIHIA, 0 KOTOPOM yroMuHan [ioii-
TEeHC, TOXe HUKOrJa He ObLT JKEHAT U He MMeJ JeTeii, u3-3a 4Yero
¢uBaHLBbI yrpeKaau ero, rOBOPS, YTO OH IJIOXO 3a60THTCSA O po-
JIMHe, eCJIM JIMILAeT rocyAapcTBa CBOMX NMoToMkKoB. Ho, B oT/inyMe
oT JnaMHHOHA, [oiireHc 6b11 06ECTIOKOEH CJIOXUBILENHCS] CUTY-
auueil. B ero mepenucke BCTpe4aloTcsi YIOMMHAHUSI O KaKMX-TO
POMaHTHYECKMX OTHOILEHUSIX U JaXke BeAyTCS Pa3roBopbl 0 Opa-
Ke, HO, KaK 3TO OblJIO CBOMCTBEHHO YY4€HOMY, 3TH Pa3roBOPbl TaK
Y He NoJIyYuJid BortoueHus. [olireHc octascs oJMHOK 10 KOHLA
CBOHUX JHEH.

Ecau nepBas aenpeccusi HacTUIJIa €ro BHE3aNHO, TO MPUYHUH
1J151 ee BO3BpallleHUsi CTAaHOBHMJIOCh Bce Goubiue. ITo Mepe Toro kak
DpaHuus ybexaanach B HeBO3MOXHOCTH 3axBaTHTh HuaepiaHasl,
cuTyauus npu BepcaibckoM aBOpe CTaHOBHMJACh BCe JeJIHKaTHee.
[Ipeanonaranoch, YTo BOMHA CTaHET KPAaTKOi M MOOEIOHOCHOH,
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TENECKON HAOBOPOT

Oteu y4eHoro, KoHcTaHTuH MNonreHc, 6bin Tak yBne4eH MUKPOCKONUEN, YTO
Bceraa Hocun ¢ co60M MOLLHOE yBENMYUTENBbHOE CTEKNO. JTa NPUBbLIYKA NO-
AABUNACL y HEro BO BpeMs paboTbl NOCNOM B JTOHAOHE, rae OH NO3HAKOMUACH
¢ n3obperarenem KopHennycom [ljpe66enem. KOHCTaHTUH NPUNOKKAN HEMANO
yCUNUIA ANK PacnNPOCTPaAHEHU COMMHEHUN AHTOHU BaH J1IeBEeHryKa, KoTopbii
He 3Han NaTbiHb. JIEBEHrYK 6blN CaMOY4KOM, HO 06naaan HEBEPOATHLIM Tanak-
TOM B CO3AaHWN MUKPOCKONOB C 0AHOK NUH30W, AMamMeTp KOTOPON U3MEPANCH
8 munnumerpax. Nocne npoyteHuns «Muxkporpadpum» Po6epra lN'yka n 6naroaaps
CBOEMy NI06ONbLITCTBY, NPO30PAUBOCTH, AUCLUNANHE OH CTan NePBbIM BENMKUM
nccneaoBaTeneM MU3HUM B MUKPOCKONKMYECKOM macwTtabe. B Boae v3 npyaa,
cnioHe JleBeHryK Haxoaun MMpuaabl KPOWeYHbIX OPraHM3MOB, «3BEPIOLLEK?,
KaK OH WX Ha3blBan, KOTOpble UMeNU BECbMa HeO6blYHbIe pOpPMbl. CambiM U3-
BECTHbIM €ro OTKPLITUEM CTaNKU CNEPMATO30MUAabl, U 3TO NPOM3BENO PEBONOLMIO
B TEOPUAX O PA3MHOMEHUH XHUBbIX cyuiecTB. OaHaKo MOUreHC He MOor OrpaHu-
YUTbCA NepeBOAaMM TEKCTOB J/lIeBEeHryKa U KonupoBaHMeM ero pucyHkos. OH
MCNoNb30Ban CBOM UCCneaoBaHUA NO chepuyeckon abeppaumnmu 1 matemaTu-
YeCK1e 3HaHWA O NPENOMNEHUH, YTOGbI YNy4lWwnTb GOPMY TMH3 MUKPOCKONOB
1 ocBelweHue o6pa3uos, a Takxe Habnioaan MHPy30puu (OAHOKNETOYHbIE
OpraHu3Mbl, XuBylIME B BOAS) N GaKTepUu.

MuKpoCKONbI, HAPUCOBaHHbIE JIeBEHIYKOM.
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HO KaK 3TO 4acCTO GbIBaeT, )XU3Hb OTKOPPEKTHUPOBAJa 3TH IJIaHbI.
Tonnanaubl nokasanu cebsi mpekpacHbiIMM yyeHukamu CHMOHa
CTeBHHa: OHM OTKPbIJIM IVIOTHHBI, IPEBPATUB CTPaHY B HEMPUCTYI-
HBII1 OCTPOB, M C OOJIBIIMM HCKYCCTBOM BO3BOAMJIM YKDEIIEHHS.
[TonaATs, A0 KaKoii cTeneHH 3Ta BOIHA BbI3Bajla HEHaBUCTD (ppaHIly-
30B K roJIJIaH/ILIaM, MOXKHO T10 TeM cJieJlaM, KOTOpble OHa OCTaBHJIa
B ¢osbkiope. Bo Bpems ocaabl MaactpuxTa noru6 /I’ ApraHbsiv
(nepcoHax /I1oMa M KanuTaH OTPsAia MyIIKeTePOB, KOTOPbIE BAOX-
HOBMJIM ITUCaTeJIs1), 2 B HAPO/ie MOSIBUJIACD [TeCHSI, U3BECTHAsA 10 CUX
nop — «Aupres de ma blonde» («PsizoM ¢ Moeii 6eJ10Kypoii»), B KO-
TOPOIi MOJIOZIas1 )KEHIL[MHA OIJIAKUBAET MYXKa, «[10ruO11ero oT pyku
roJulaHzueB». B o61ectTBe uMs [ioiireHca TeCHO acCOLIMHPOBAJIOCh
¢ HeHaBUCTHbIM OpaHCKUM ABOpOM, U cumnatuu Jliogosuka XIV
K FOJUIAaHACKOMY IpeJice/laTeJio ero AkaleM1H He MOTJIM He TasiTb.
Tioiirerc cMor octatbesi B [1apuke ToJ1bKO 6J1aroaapsi poTeKUHU
Kosbbepa.

B koHue ¢espans 1676 roqa KoHctaHTMH CHOBa BblpaXkal
cBoe 6eCroKOMCTBO B MUCbME K ApYry: «MeHst He nokuaaer 6oJib-
110€ BOJIHEHHeE 3a Moero Jito6uMoro 6pata B [lapuxke, ubsi MeslaHxo-
JIUsl UTUTCS yXKe Jojroe BpeMsi». Heleslo cycTsi oH B OTYasiHUU
nucai: «51 He 3Halo, YTO O3HayaeT 3Ta 60JIe3Hb, YTO O HEH AyMaTb.
Y Hero HeT TeMnepaTypbl, 1 BpPaud yBepPSIIOT MEHs], 4TO 51 He J0JI-
XKeH MUTaTh cepbe3HbIXx onaceHuit. Ho ero 60/1€3Hb NpOHMKIIA TaK
ray6oKo [...]».

BO3BPALLEHUE B HUAEPNAHAbI

B mapre [oiirenc noroponuJicsi BepHyThcsi B Taary. Ha ceit pa3
OH TPOAJIMJ NpebbIBaHHE 3/1€Ch KaK MOXHO A0JIblle, TOCKOJIbKY
COMHEBAJICS, CTOMT JIK eMy BooOiie Bo3BpauaTbesi B0 MDpaHumio.
B03M0XHO, OH OOHapyXXWJ CBOM crapble paGoyue HHCTPYMEH-
Thl, C TOMOLIbIO KOTOPBIX CO3/1aBaJl CBOU TEJIECKOIbI, U BCTIOMHUJI
006 yBJIe4eHMH IUONTPUKOM. YUeHBIH OTBJIEKAJICS OT CBOMX BOJIHE-
HUH U CTPAXOB, MPOBOAS BpeMsl 32 MPOEKTUPOBAaHMEM MHUKPOCKO-
TOB.

BPEMSA B ElO PYKAX



Tosbko B uioHe 1678 roaa lojirency yaanocb cobpats BCIO CHITY
BoJIM, uT0ObI BepHYThCs B [lapux. [lenpeccusi HaXoaAM/Ia Ha Hero,
KaK Ty4a, Hallajiajia, Kak JJMX0pa/Ka, PoInajaa U cpa3y ke Bo3Bpa-
wasach. Kaxcayio 3MMy 13-3a X0JI0/I0B M HEXBAaTKH CBeTa YYeHbIH
nepexwusai kpu3suc. B Hayane 1681 roga oH cHoBa yexas Ha pOaUHY
Y MeJUIEHHO TaM BbI3I0paBJIMBaJl, yBePEeHHO 3asiBJisisA: «S1 He xouy
ocraBaTbcsi Bo DpaHiuK, MOTOMY YTO TaM 51 3a60sieBa yxe TpU
pasa u 6010cb, kak 6bl He 3a60J1eTh onsiTh». BoamoxHo, Tojirexc mo-
4yBCTBOBaJI HEKYIO CBs13b Mexay [lapuixeM U cCBOMM HelOMOraH1eM
M CYMTAJI, YTO ecJi BepHeTcst Ha 6epera CeHbl, TO TaM U ympeT. Ka-
3aJ10Cb, paHIly3bl TOXKE ObLIM 3aHHTEPECOBaHbI B TOM, YTOObI yye-
HBIH KaK MOJXKHO 0JIblile OcTaBaJIcsl Ha poauHe. B 1683 rony ymep
Konbbep, onquH U3 rinaBHbIX cTOPOHHUKOB [loiireHca, a nBa roaa
crycrsi 661 otMeHeH HaHTCKuit 31MKT, OXpaHSIBLINiA PEJIUTHO3HYIO
cBo6oAy MOANAHHBIX-TIPOTECTAHTOB. Tak 3aKOHYMJICS HEMPOCTOI
¢paHLy3CKHiT IEpHO/ B dKM3HHU YYEHOTO.

51 nocesialo YacTh TOr0 HEMHOTOTO BpEMEHH, KOTOPOe MHe
OCTaJIOCh, PellIEHHIO 33134 MOero JlobuMoro Apxumesa.

XPUCTHAH TIOATEHC B NUCbME AHPH AE BEPUHTEHY

B otanune or xpynkoro XpucTHaHa, ero orel OTJIHYaICS
Kpenyaium 31oposbeM. JInib B 80 JieT OH HayaJ1 IOCTENEeHHO OT-
XOZMTb OT FOCYAapCTBEHHBIX [ieJ1, IepelaB CBOe MECTO CTapllueMy
cbiHy. M3-3a noaarpsl KOHCTaHTHH He MOT MrpaTbh Ha MYy3blKaJlb-
HbIX MHCTPYMEHTaX U yTellas cebsi, COUNHSS MT03MY O CTapOCTH,
B KOTOPOIi, Ka3aJ10Ch, 60JIbllIe TOBOPUJI C MEPTBELIaMH («C HEMBIMU
TeHsIMHU», KaK OH MX Ha3blBaJl), Y4eM CO CBOMMH Jpy3bsiMu. B utore
60 eT aKTUBHOM N€ATEIbHOCTH, MOCTOSIHHOM 3allMThl HHTEPECOB
KOPOJIs1 ¥ IPUHLIEB OCTaBUJIM NOCJIe Ce6s TOPbKHii MPUBKYC, KOTO-
pblit yyBCTBYeTCsl B anuTaduH, CoyMHeHHoI [toiireHcoM-crapuinm
Ha CMepTb CBoei cobaku: «Jlyyuie 661 (4 ecsi Ob1 6bLTO TaK, MUD
He ctaJ1 Obl XysKe), YTOOBI MO 1ec OB XKUB, @ YMEDPJIH BCE BEJTUKHE
MHpa cero». Terepb ero BoJIHOBaJIM He BONPOCHI FOCYAapCTBEHHOM
Ba)XXKHOCTH, a 310poBbe cbiHa. KoHcTaHTHH npenoxus XpucTuaHy
JO/DKHOCTD, KOTOPYIO 3aHUMaJ ipu ABope Busibresnnma I11, Ho yue-
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HBIA YYBCTBOBAJI YCTAJIOCTh OT NMPUABOPHOro pabcrBa. B atoit ar-
Mocdepe UHTPHI, TIe OTell YyBCTBOBaJI cebsl Kak pbiba B BOJiE, €ro
CbIH 3ajbixasicss M ToHyJ . Torna KoHcTaHTHH caenan Tak, 4Tobbl
XpucTHaH MoJly4yas 4acTh >KaJIOBaHbsl, KOTOPOE MOJIArajoch emMy
ot OpaHCKHX.

KoHctanTuH loiireHc 10 caMoit cMepTH COXpaHsJ SICHOCTb
pa3yMa M yMep He3aJ10J1ro 110 cBoero 91-ro 1Hs poxaeHHus, B CTPacT-
Hyio nsaTHuuy 1687 roxa. TpaypHblit kopTex coctosi U3 15 Kaper,
nepeKkpbIBUIMX Bce ABHXKeHUe B [aare. Kazanoch, XOpoHAT rnaBy
rocyaapctBa. Ilo 3aBemianuio qoMm Ha niowazad IlaeitH nepemen
cTapieMy CbiHy, a XpUcTHaH nepeexas B X0(BHK, JIETHIOIO pe3u-
JNEeHIHIO0 ceMbU. TaM, B yeIMHEHHH, OH MEPEXUBAJ MOTEPIO OTLA.
Yepe3 nsaTe qHel nocJe nepee3zaa [ioiireHcy crano kas3arbcs, 4TO
OH B CCBLJIIKE:

«3a 3T0 BpeMsi 1 ellle H1 pa3y He cbe3aua B [aary u He nosyyusn u3 ro-
poJa HUKAKHUX HOBOCTE. JTO KaXCTC MHe NPejU1IBePHeM OIMHOKOrO
CyLIeCTBOBaHMsl, C KOTOPbIM MHE Ha/10 HauMHaTb CXXMBATLCSI».

«MATEMATUYECKHUE HAYANA» U NOE3AKA B IOHAOH

B cBoeM 3aTouenu [ojireHc yremascs yreHueM o6beMHOro 6ect-
cennepa — Philosophiae naturalis principia mathematica («Mame-
Mamuueckue Hauania HamyparvHol ¢unocogpuus) Vicaaka Hoioro-
Ha. Ilepex TeM kak mepejaTb y4eHOMY KOIMMIO 3TOTO COYMHEHMS,
AamyHa Tanneit npeaynpeausn ero, uto HbioTOH ocMmesnuBascs
ocnapuBatb [lexkapta. Ho [oiireHca Majio BOJTHOBAJIO, YTO ApYyrue
3aHUMAJIUCD ero JIOOUMbIM X000H: « MHe He BaXKHO, YTO OH He cJie-
ayet 3a /[ekapToM, ecjid NPH 3TOM OH He TOBOPHT BCSKHX [JIYTO-
CTeii, HAaNpUMep O MPUTSKEHUH». YUYeHblil UMeJsl B BUAY AeHCTBUE
Ha PacCTOSIHHUH, TO €CTb BO3MOXXHOCTb TOTO, YTO /1Ba T€JIa BIUSIOT
Apyr Ha apyra 6e3 MeXaHMYeCKOro B3aMMOJEHCTBHS, TAKOro Kak
cToJIKHOBeHMe. [oiireHc Ha HECKOJIBKO MeCSILIEB YAQJIUICS OT MH-
pa. B Hosi6pe oH BO306HOBMJI EPENMCKY M TEPBBIM J€JIOM Hamucall
6paty KoHCcTaHTHHY 0 He6O0JIbLIOI NepeMeHe B CBOEM HACTPOEHHHU:
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«51 npoBen Bcio 3uMy B X0 BHKe, I/ie Ha MOIO J10J110 BbINAJIO0 HECKOJIb-
KO yXacCHBbIX HoYel U3-3a HeHacTbsl. HO B KOHIle KOHLIOB KO BCceMY
NpHBbIKaellb. |...|] MHe xoTenoch 6b nocetutb Okcdopa [Ha camom
nene KemOpuaxk |, XoTs Gbl M TOJIBKO /LIS TOTO, YTOOBI O3HAKOMUTHCS
¢ HeiotoHoM. [IpounTaB counHeHHe, KOTOPOe OH MHe MpHcJal,
sl OCTaJICs B BOCXMLIEHUH Nlepe]l ero NOoTpsCaloIMMH OTKPBITHSIMU».

HebloToH 1 TolireHc MOrjiv npuaep>KUBaThCsl pa3HbIX MHEHUH
110 MHOTMM Hay4HbIM BONPOCaM, HO yBaxcasiu Apyr apyra. HoiotoH
0cobeHHO xBaua pu3nyecKyio reomeTpHio oiireHca, ero noaxoa.
Korpa Puyapn Benrim, Bbiparomuiics rymanuct Okcdopackoro
yHHMBEpCHTETa, nonpocu y HbloToHa coBeTa, npex/e yeM Mnorpy-
3UTbCS B YTEHHE ero KHUTH, TOT OTBeTUI: «Ecsn BaM yzaacrcs pas-
n06bITh «MasiTHHKOBbIE Yachl» [oiireHca, TO BHUMaTeJlbHOE U3Y-
yeHHe 3TOi paboThl MO3BOJIUT BAM OCHOBATEJIbHO MOJATOTOBHTHCS
K mpoureHio Moeil». Kak cBuaerenbcrByer Ienpu IlembGepToH,
TOTOBMBIUMH TpeTbe M3faHue «Hauan», HbloTOH cuMTan Huaep-
JIAHJICKOT'O YYEHOT'O «CaMbIM M3SIIHBIM U3 BCEX COBPEMEHHBIX MU-
caTeJieii 0 MaTeMaTHKe ¥ CaMbIM COBEPLIEHHBIM MOCJeA0BaTeNeM
JPeBHUX».

B pa6ore HbioToHa [ioiireHC Ol€HHUJI BeJIMKOJIENHbIe MaTe-
MaTH4yeckue OMMUCaHHUs, HO He BHAeJ UX (PU3NYECKOro 3HaYeHHSI.
Hanpumep, oTkyzna 6panach cHJia 3eMHOTO MPUTsKEHUs? B aToM
cmbicie ToiireHc 6bi1 ropa3ao 6;mxe k JlekapTy, KOTOPBIi Mbl-
TaJICs1 OOBSICHUTD €€ KaK CTOJKHOBEHHE YacTHL 3¢Hpa, OTKJIOHSIO-
1Mx Tesa ¥ commkarowmx ux. s Xpuctuana 6blJ10 HEMBICIUMO,
4TO MaTepHusi OCYLIeCTBJIieT MTHOBEHHOEe NPUTsSIKeHHEe MPOCTO
110 ¢aKTy CBOEro HaJMyusi. ITO MOXOAMJIO Ha TPIOK GOKYCHHMKA, KO-
TOPBIii MOTPSICAaeT BOJIIEGHON MAIOYKOMH, YTOObI MPUIIOAHSTH CBO-
ero nomouiHuka. Jlio6oe pusnyeckoe Bo3MylIeHHE JOJKHO ObLIO
nepefaBaTbCsl IOCPEACTBOM NPSIMOTO KOHTaKTa MEX/IYy MaccaMH,
KaK 3TO MPOUCXOJNJIO B ero TeopuH cBera. [toireHnc nuuer o «Ha-
yanax» CO CMeCbl0 BOCXHMLIEHHS U CKEeTCHCa:

«$1 BBICOKO LIEHIO €ro MPOHUIATEIbHDII YM M €10 TOHKOCTb, HO CUHTAIO,
4TO 110 GOJIbLIEN YaCTH aBTOP MPUMEHSIET UX, YTOOBI IPUIATH K OLIU-
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60YHOIA LIeJIH, U3yyasi TEMBI, He TpeACTaBJIsAIoLIHe OOIBILION MOb3b,
MJIH ONUPAsICh Ha HeBEPOSITHBIN MPUHLMIT NPUTSXKEHUS>.

Ouanaxo B atom Tpyae [tolireHc yBuaen sicHoe noaTBepxKaeHue
BO3MOJKHOCTeH Bbigaiouerocsi yMa HeiotoHa. OH npu3HaBaJ, 4to
«00 3THX MaTepHsiX He ObLIO HAaNMKMCAaHO HUYero Jyyuiero u 6osee
YMHOTO»,

B cepeauHe nioHs yyeHblii npuexai B JIOHAOH ¥ OYYBCTBOBA
cebst TaK XOpOILIO, KAK HUKOT/Ia pPaHee B My TeLIeCTBUSIX 3a TPaHULLY.
3a nBa Mecsiia B BectmuHcTepckom ab6aTcTBe COCTOSIIaCh KOPO-
Hauus xurens [aaru Busbrensma I11. B ero cBure, npuexasiueit
n3 Hunepsianaos, 6bu1 u 6pat Toitrenca KoHcrantui. Xpucruan
He JOJIKeH ObL1 BBIMOJHATh HUKAaKMX FOCYJapCTBEHHbIX MOpyve-
HUH, TO3TOMY MPOCTO HACJIAXKAAICS] CBOMM NPeObIBAHUEM B CTOJIH-
ue. B ator pa3 B 'peliem-KkoJiexke MpoIM caMbie HEOObIYHbIE
JIeKIIMH B HCTOPHUHU HAYKHU: N0 MPOHUHU cyabObI [oiireHc nmpoynran
JIOKJIaZi O 3eMHOM NPUTSIKEHUH, a HbIOTOH — 0 1BOIHOM Jyuyenpe-
JIOMJIEHHHU B MCJIAHJCKOM Lumarte. Y4yeHble MHOro 6eceoBaiu TeM
JIETOM, HO Mbl He 3HaeM MoapoOHOCTei ux pa3roBopoB. Briocsien-
cteuu [oiireHc kpatko ymomuHan Jleit6Huity, uto HeioToH pac-
CKa3blBaJl €My O <«HEKOTOPBbIX BEJIMKOJIENHBIX 3KCIEPUMEHTaX».
YyeHbIil Takxe MOCTapajCsl UCMOJIb30BaTh BJIMSIHUE CBOEil ceMbU
Ha HOBOTO KOPOJisl, YTOOB MOMOYb HBIOTOHY 3aHSTh MECTO AMPEK-
topa Koposesckoro kosuemxa B Kembpuaxe, Ho Ge3ycreuHo.
Kpome aroro, Tolirenc Bcrperuics ¢ BoitseM, KOTOpbIi NPUHSI
€ro B CBOeii 1JabopaTOp1H CO BCEMH MOYECTSIMH.

MATEMATUYECKHUHA AHANU3

[Tocne HekoTOoporo BpemeHu B JIOHIOHe, B oOwecTBe GiecTsiiux
y4deHbIX, [TolireHcy noka3aiacb HeBbIHOCUMOH XU3Hb OTIIEJIbHUKA
B Xo(dBHKe. «51 He MOry aaXce 1yMaTb O TOM, YTOObI IPOBECTH 3UMY
31eCb, BITOM OIMHOYECTBE», — MKCaJ yueHsii Opaty KoHcraHTuHYy.
Ero ayx MeTtascs: yyeHbIi He BHIHOCUJI HaNIpsS’KEHHOH U yroAJIMBOH
aTMocdepbl akaieMHH, HO U yeIMHEHHas )XU3Hb Oblla He sl He-
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ro. [lyua loireHca He mMorJjia o6pecTd rapMOHMHM HU B Bepcaie,
HHU B TOJUIAHACKOH nepeBHe. B koHIle roja oH npeanpuHs elle
OJIHY MONBITKY AOCTHYb AYLIEBHOIO PABHOBECUS U CHSJI KBAPTHUPY
B laare, B Hopaeiinzne. C aToro MoMeHTa y4yeHbIH CTaJl NPOBOAUTD
TM0JIr0/1a B /IEpPEBHE U 110JIr0/la — B rOPO/IE.

B ¢eBpase 1690 roxa oH Bo306HOBH nepenucky ¢ Jleit6Hu-
1IeM U OTIIpaBUJ TOMY CBoH «Tpaxmam o céeme». BbIBIIMIA yyeHUK
OTBeYaJl, YTO M306pes1 peBOIOLIMOHHbI MHCTPYMEHT — MaTeMa-
THYecKkHil aHanu3. CHavana [oireHC 4eCTHO OTBETHJ, YTO 3TOT
MeTO/I MoKa3aJiCs eMy «JI0BOJIbHO HesicHbIM». Ho Bce e JleitOHU1I
cMor pa3byauTh ero JoOONbITCTBO M aXe YCTPOUJ CBOEMY Ha-
CTaBHUKY YCKOPeHHBIH Kypc no nepenucke. OHako aaxe nocJe
obbsacHenuii Jleit6Huuua loiirenc He yBuaes B aHaiu3e 60JIbLIOTO
CMBICJIa. YueHblit Obl1 B COCTOSSHUM peluTh J00yIo 3agady, no-
craBjieHHYI0 JleiibHK1IeM, C MOMOLIbIO F€OMETPUYECKOTO MMOAXO0a.
B orBete Ha nucbMo ¢paHiy3ckoro MateMatuka I'nitoma Jlonu-
TaJisl, B KOTOPOM 00CYyXXaaJicsi TOT XKe Bonpoc, [ioiireHc nucai:
«51 He BMXY HEOOXOAMMOCTH B METO/Ie UCYMCJIEHUS TOCMOAMHA
JleitGHHU1Ia M He CYUTAIO €ro TAKUM IOJIE3HBIM, KaK YTBEPXKAAeT OH
cam». O/IHaKO [/l OCTaJIbHBIX, T€X, KTO He 00J1a/1a/1 BUPTYO3HOCTbIO
ToiireHca, 3TOT HOBBI S3BIK, NOCPEACTBOM KOTOPOro (pu3nKa BbI-
paxasach BIJIOTh 10 XX Beka, noka3ajics nogapkoM Hebec. Ecay,
MCII0JIb3ysi TEOMETPHUYECKUI METOJ1, TPUXOANJIOCH BbIpabaThiBaTh
YHHUKJIBbHYIO CTPATErMIo B 3aBUCUMOCTH OT KaX10i 3a71a4y, TO Ma-
TeMaTHUYeCKHil aHa/IM3 rpejJiaraj eAMHYI0 TEXHUKY U CUCTEMHBIH
noaxoa. M3obperenne Jleitbunua (v HpioToHa — MeXxay 3TUMU
yuYeHbIMH pa3BepHYJach HAacTOsIast BOifHa 3a MpaBO NEPBEHCTBA)
JaJ10 CUJIbHEHLINH TOJYOK K Pa3BUTHIO MaTeMaTHYeCKOH (PU3MKH.
OHO n03B0JIMJIO JIETKO NMOJy4aTh pe3ybTaThl, AJ151 KOTOPBIX B IIPO-
THBHOM CJIy4ae HeoOXOAMMbI ObLIM TlIATebHbIE PACYEThl MJIU
reHHajbHble 03apeHus. Ho To, 4To Bce cunTaiu rjaBHbIM JOCTOMH-
CTBOM HOBOrO MeTO0/a, 1o MHeHHIo [ioiireHca, 66110 ero 60bLIIMM
HeJJOCTaTKOM: OH 3asiBJIsi/l, YTO UCMOJIb30BaHHE FOTOBBIX (OPMYJI
HapyluaeT CBsi3b MeXy (U3NYEeCKOH HHTYHLIMEH U SIBJIEHUSIMU.
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«KOCMOTEOPOC»

[Toxa pa3ym [oiireHca ocTaBaJCst ICHBIM, OH NPOAOJDKAJ TUTATh €r0
HayyHoe Jo60nbITcTBO. BO3M0OXHO, YTOOBI OTAAIMTHCS OT 3EMJIH,
KOTOpasi Ka3asiacb BCe MeHee rOCTeIPUUMHOI, B MocjenHel cBoei
paboTe y4eHbIil peln 3aHATbCS chepoit, CKPLITOH 3a 061aKaMH.
B «KocMoTeopoce» OH coBeplIiaeT KOCMHYECKOe MyTeIIECTBHE,
B KOTOPOM JIIOAM M MX HEB3TOjbl HAXOJATCS HAa BTOPOM ILIAHe.
Ha ctpanunax atoro counHenus loitrenc noapobHo pasbupaer
CBOU aCTPOHOMHMYECKHE OTKDBITHS, a TakKe ONMChIBaeT BUAEHHE
MHpa C TOYKH 3peHHsi GU3HNKH, He yIycKasi BO3MOXXHOCTH BHOBb
NOKPUTHKOBATh /lekapTa U, HAKOHel, OTAABAsICh YJOBOJIbCTBHIO
CTPOUTD IPOCThIE NPEANOJIONKEHHS. YUeHblii IPUHSJI 3a UCTHHY, YTO
Ha JpYrux IJaHeTax CyLIeCTBYeT pa3yMHasi XKU3Hb, U MOMNbBITAJICS
NpeACTaBUTh AHATOMHIO UX oOuTaTesieid U YCTPOHCTBO MX obLue-
ctBa. OH ¢daHTa3upOBaJ O XKUBOTHBIX B 15 pa3 KpyIMHee CJIOHOB,
KOTopble nepecekasu paBHUHBI IOnuTepa, u o xurensax Beneps,
ropa3io 60Jiee ofapeHHbIX B My3blke, 4yeM 3emuisiHe. « Kocmoreo-
POC» CTaJ NpeABECTHUKOM Hay4YHO! (paHTaCTUKHU: (PaHTa3Us B HEM
e/IBa He MepexoinJia 32 rPaHHU1bl UMEBLIMXCS TOT1a 3HAHU.
KHura HanucaHa B BMAe ABYX AJIMHHbIX nmuceM Opary Kol-
cranTtuHy. Korza ynraeup ux, KaxeTcsi, YTO NPUCYTCTBYELIb IIPH
OTHOM M3 Pa3roBOPOB, KOTOpbie OPaThsi BeJM B IOHOCTH, paccMa-
TpuBasi He60 3Be3IHBIMH HOYaMH B CO3/1aHHbIE UMH TEJIECKOIIBI.

Eci1 roBopuTb KpaTKoO, OH ObL OHUM M3 IJIABHBIX YKPaLIEHH
Halllel 3110XH.

JIERBHUL O T'IONTEHCE
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Toiirenc BepHyJicsi U3 JIOHIOHA ¢ ollyleHHeM, YTO MOMPO-
iaacsl co BceMH. B cBoeit TeTpaau oH 3anMcan YTO-TO BpoJe BHY-
TPeHHero AMajora, B KOTOpOM rOBOPHJI O CBOMX CTpaxax:

«Tebe xotenoch 6b1 GbITh GeccMepTHBIM? [ToueMy 6Bl M HeT, ecid

y Tebsi OCTaHeTCs1 CHJIbHOE M 3/I0POBOE TEJIO U CUJIbHBIHA M 3[10POBBII
paccynok? Ho ecm crapocTb npuHeceT ¢ co60it pu3nyeckuit ynaaok
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1 c1aboymue, pa3Be Thl He NpeNoyTelllb yMepeTb N HAaUTH BbIXO]
CaMOCTOSITEIBHO?»

B 65 set ToiireHc yxe U He Hazesiics Ha 6eccmepTre. Ciiaboe
310pOBbe OTHUMAJIO Y Hero Bce OoJiblile JHEH U YacoB, U YYeHbIH
CMHUPHUJICS C 3TUM MOCTENEHHBIM yracanueM: «5 BHXKy, UTO B KOHILIe
KOHIIOB YeJIOBEK IPUBBIKAET KO BceMy 3ToMY». Ero yM, rinaBHblIi co-
I03HMK B HEB3ro/1aX, CTaJl [JIaBHbIM BParoM uccJiegoBaTtenst: « Pazym
3apa)kaeT Bce, C YeM MMeeT JIeJio, CBOeH Mep3Koi 60JIe3HbIO».
B Mapre 1695 roja [NoiireHc nmo3saJji cBoero aaBoKaTa, YToObl COCTa-
BUTb 3aBelllaHie. B HeM OH BbIpa3uJ xenanue, yTobsl KoHcTaHTHH
3aHsIcs u3nanueM «Kocmomeopoca», 6yayuu yBepeHHBIM, YTO CaM
He ycneeT ony6JUKOBaTh KHUTY. B cepenrHe BecHbl KoHcTaHTHH
MOKHUHYJI IBOpell B YailTX0Jlle U nepeceK Mope, YTOObl YBUAEThCS
c 6paTtom B ero anaptamenTax B Hopaeiinge, B laare. B nocaeanue
nuu [olireHc Bcepbe3 onacasics noTepsith paccy1ok. EMy ka3asocs,
4YTO €ero XOTSIT OTPaBUTh; Y HEro MosiBUjIach NPUBbIYKA HAHOCUTD
cebe paHbl KyCKaMHM cTek/1a. B Houb Ha 9 UI0/ISl yyeHblit HaKOHell
0CBOOGOUIICS OT BCEX TPEBOT U BOJIHEHHH.

AENEHUE BPEMEHHU

[IbrTasics puanyecku onucatsb aABMKeHue TeJ, [anueii cronkHyacs
¢ npobJieMoit u3MepeHusi BpeMeHH. OH J10JDKeH ObLT perucTpupo-
BaTb PAacMoJIOKeHHe Tesl B KaXK/iblii MOMEHT BPeMEHH C J0CTaToyY-
HOM TOYHOCTbIO, YTOOBI 3aTeM aJanTUPOBaTh CBOM HAGJIIOAEHUS
K MaTeMaTH4ecK1M MojieJIsiM. PaccTosiHue onpeensiyioch 10BOJbHO
TOYHO, HO BOT BpeMeHHasl COCTaBJsiolast Ob1a 60Jiee HeyJIOBU-
Moii. Ha nasike MOXHO caeslaTh 3apyOKHM Ha OJMHAKOBOM PaccTosi-
HMH JIPYT OT ApYyra, HO KAaKUM 06pa3oM MOXHO 0603HAUMTDb paBHble
MHTepBaJbl BpeMeHH, KOTOpoe Mbl He MoXeM noTtporatb? Kakue
NPHUPO/IHbIE SIBJIEHUS] UMeJIM TpeOyeMyIo PeryJasipHOCTb U MOTJIU
CJIyKUTb TOYKOI1 OTCYeTa?

Bo3MoxHO, Hec/ly4aifHO BeJIMKHeE J0CTHXKEHHUs] IPEBHUX B Me-
XaHMKe OrPaHMYMBATHUCh 06JIACTbIO CTATUKH M U3YyYEHHEM CHUTY-

BPEMSA B El0 PYKAX

133



134

alMi paBHOBeCHs], B KOTOPbIX CUCTEMbl HE MEHSIIOTCS C Te4EHUEM
BpeMeHU. ICTOpUKH HayKH J0JIroe BpeMs NbITAJIUCh YCTAHOBUTD,
KaKHe Yacbl MOT MCI0JIb30BaTh [anuneit 1is GopMyIMpOBKH nep-
BbIX 3aKOHOB O ABM)XEHHU. HeKoTopble CUMTAIOT, YTO 3TO ObIJIK
KJIENICUAPDI, UJIK BOJSIHbIE YAChI; APYTHe — YTO MOCKOJIbKY yUeHbIi
NpeKpacHO UrpaJjl Ha JIOTHe, TO AJs1 MOJy4YeHHUs] OYeHb KOPOTKHUX
Y MOYTHU OJAMHAKOBBIX MPOMEXYTKOB BPEMEHH OH HUCIOJb30BaJl
MY3bIKY. BbLIH U Te, KTO BoOOlile CTaBUJI N0J COMHEHHE TOT (PaKT,
YTO y4eHbI JeCTBUTEIbHO MPOBOAMJ CBOM OMBITHI, yTBEPXAas,

AENEHUE NPOCTPAHCTBA

YT06bl HANTK NIOGYI0 TOYKY P HA NOBEPXHOCTU 3eMNK, AOCTAaTOYHO ABYX YH-
cen. NepBoe NnonyyaeTcs, Koraa Mbl A€NUM NNAHETY HAa HECKONbKO ANCKOB,
napannenbHbix 3KBaTopy. Kawabii U3 HUX onpeaenseTca NpyU NOMOLLM yrna —
WKUpOTbLI. Mocne TOro Kak Mbl BbIGPANKU AUCK, OCTAeTCH YCTAHOBUTb, HA KaKon
TOYKE ero OKpPYXXHOCTU HaxoauTcA P. [InA 3Toro HEO6xXx0AMMO BOCNONb30BaTLCA
BTOPbLIM Yr1OM, AONTOTOW. B cnyyae ¢ WwnpoTon ecTeCTBEHHOM TOYKON oTcHeTa
ANA U3MEPEHUN YrNOB CNYMUT IKBATOP, @ BOT ANA AOATOTbI HYMHO Ha3HaYMTb yC-
NOBHY!IO TOYKY. El0 cTan ' pUHBUYCKUIX MEPUANAH, KOTOPbIM NPOXOAUT OT Nontoca
K NONIOCY Yepe3 aHMMUUCKUIA ropoaoK MpuHBUY, pRAOM C JIOHAOHOM. Ha 3em-
HOM LWape C ero MHOXXeCTBOM reorpaduyecknx 06bLEKTOB U pacnonaras xopo-
WeW KapTon NOTEPATLCA A0BONLHO CNOXHO. BO BCAKOM cnyyae Ha cywe. A BoT
Ha NyCTOW NOBEPXHOCTU 63 KaKUx-NM6o OpUeHTUpoB, HanpuMep Ha Mope,
HayuHaloTCa Npo6nemMbl. Kakum o6pa3om MOPSIKU MOTrNIU NOHATDL, FAE OHU Ha-
XOAATCA, BO BPEMSA AONrOro 0NacHoro nnasaHua?

lWnpota n ponrora

Y 3emnu ecTb ectecTBeHHble nonioca — CeBepHbin U KOXHbIW — U 3KBATOP.
MN3-3a ee ABMKEHUA AnA HabnloaaTenen-3eMNH HeGeCHbIE TeNa TOXE KaXyTCca
ABMKYLMMHUCA U, TAKUM O6Pa30M, MOMYT CYXHUTb OpHEHTUPaMKU. U3mepuB yron
MeXAy ropu3oHTOM M ConHueMm (AHeM) nnu MNonapHon 3Be3a0M (Houblo B Ce-
BEPHOM nonywapumn) "M60 KOxHbIM KpecToM (Ho4bio B KOXXHOM nonywapum),
MOXHO onpeaennTb WKUpoTy. C AONrOTOW e Hano AeNCTBOBaATbL NO-APYroMy.
3eMns NONHOCTLIO 060paYnBaeTCA BOKPYr CBOEN OCH Kawable 24 yaca, To eCTb
Ka)kablk 4ac OHa NoBOpaYyMBaeTCA NO 4YacoBOW CTpenke Ha 15° (24 - 15° =
= 360°). Mbl MOXXeM HayaTb HabnoaeHne, koraa ConHue CTout Haa FpUHBHK-
4yem (G). B aToT MOMEHT TaM 6yaeT nonaeHb, U ana ero xurtenen ConHue 6y-
[eT CTOATb B CAMOW BbICOKOM TOYKE ropu30HTa. B Kaabii nocneaylowmin yac
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4TO BCe OTKPbITUS [ayniest 6blJIM MJIOAOM YCMEUIHbIX YMOMOCTPO-
€HHIA.

B 1961 roay cryaent KopHennbckoro yHuBepcutera ToMac
CeTTJ1 B TOCTUHOM KBapTHPbI, B KOTOPOH OH CHUMaJI KOMHATY, NO-
BTOPHJI OIBITHI, ONMCaHHble [anneeM B TpeTbeM IHe ero «becen».
OH 3acex BpeMsi, 32 KOTOPOe GUJIbSIPAHBIN LIAp KATHJICS MO HAKJIOH-
HOI4 MJIOCKOCTH, C MIOMOILbIO POCTBIX BOASIHBIX YaCOB, CIeJaHHBIX
u3 cocyna u Tpyoku. CobpaHHble UM JaHHbIE HE OTKJIOHSJIHUCH
Y Ha JIeCATYIO 0JII0 CEKYH/Ibl OT TEOPETUYECKUX 3HAYEHHIA.

FpUHBUY ByAET OTAANATLCA OT 3TOK TOYKK Ha 15°. M0 Mepe BpaleHUs Hawen
nnaHeTbl BCe ee TOYKU NPONAYT Yepe3 CBOW 3€HUT (Mbl He 6yAeM yuuTbiBaTb
3¢ deKT, BbiI3BaHHbIM HAKNOHOM OCH). B ToUuKe A, pacnono)xeHHow Ha 15°, ato
Npon30oKAeT Yepe3 Yac nocne ToYKK G; B TouKe B, Ha 30°, yepe3 aABa 4aca;
B8 Touke N, Ha 225°, yepe3 15 4acos. TakuM 06pa3om, MOPSIK, Y KOTOpOro ecTb
Yyacbl, NOKa3biBaoue sBpems FpMHBUYA, CMOXET ONpeaennTb CBOe MeCToHa-
xowaeHne. Koraa ConHue AOCTUrHET CaMOW BbICOKOW TOYKW HAA NMHUEN ropu-
30HTa (3eHUTA), Hacbl NOKAXKYT pa3HuLly BO BpEMEHU C pUHBUYEM, @ 3HAYMT,
M KO/IMYECTBO rpafycoB, OTAENAIOWMUX ero OT 3TOro MepuanaHa, To eCcTb AOrOTYy
MecTa.

3emna 105° 90° 4o
120° 0°
F
135° G E
150° //
165°
K \ / /
180° [ — 5
HanpaBnenue
195° M/ V 345° K ConHuy
210° 330°
225° 315°
P
240° 300°
255° 5500 285°
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Ho BepHemcs B XVII Bek. PasBuTHe MexaHUKH M aCTPOHOMUH
Tpe60Bao UCMOJIb30BaHUs HoJiee TOYHBIX 4acoB. JTa MpobJieMa,
MMeBILasi BA)KHOe 3HaueHHe 1/1s1 HaBUTralWy, IPUBJIeK/1a BHUMaHKe
M TOCYJapCTBEHHBIX JesiTesIeif, KOTopble 0ObIYHO HE OYEeHb UHTEpe-
COBAJIMCH HayKoii. YTOObI MOTMBHPOBATD YYEHBIX, IPABUTEIU CTAIH
npe/aJsaraTh UM liieipoe Bo3Harpaxxaenne. Kopabsu yxe cienoBaiu
10 ONAaCHbIM TOProBbIM MaplIpyTaM, Nepecekann ATIaHTHYEeCKUI
okeaH, orn6anu A¢dpuky, 4To6sl nonactb B IHAMIO, HO Y MOPSAKOB
BCe ellle He ObLIO Ha/Ie)KHOM CHCTEMBbI, C MIOMOILbI0 KOTOPOH OHU
MOrJiM Gbl OMpeeIUTh CBOE MoJIoXKeHHue B OTKpbiTOM Mope. Cy/a
YacTO TEPSIUCH, MX IKUMAXKH YMUPAH OT ToJI0/1a, LIMHIM WK THOJIH
B KopabsiekpyuieHusix. [I[pakTHUECKMM pellieHheM TaK Ha3blBaeMOi
npo6JsieMbl JOJITOThI I0JXKHO ObLJIO CTaTh U3MepeHHe BpEMEHH Mo-
CpeICTBOM HHCTPYMEHTA, KOTOPbIii, Kak KOMIIAcC, COXpPaHsiy Obl CBOIO
TOYHOCTb, HECMOTPS Ha BCe CJIOXKHOCTH, BO3HHKAIOLIHE B Iy TH.

loiireHc Hayan 3aHMMAaTbCsSl YacaMU MO TOH XKe MPUYHHE,
M0 KOTOPOi1 10 3TOro 3aMHTEpPecoBaJICs TeJeCKOMaMH: OH XOoTeJl
CKOHCTPYHMPOBaTh COBepIleHHOE YCTPoiCcTBO. [/l 3TOrO y4yeHbli
paccMoTpeJ 3aJjauy CO BCeX CTOPOH — C TeEXHUYeCKOH, puanueckoi
¥ MateMaTH4yeckoi. Bo BpeMsi paboTbl ero 110603HaTebHOCTb He-
n36eXXHO OTBJIeKasa ero, Tak Yto [ioiireHc aeTtajabHO paccMoTpel
HECKOJIbKO CONMYTCTBYIOLIMX BONpocoB. B 3TOM npoekrte oH npu-
MEHMJI pe3yJIbTaThl HEKOTOPBIX CBOMX UCCJIEOBAaHMH, B YaCTHOCTH
UcclleJoBaHHe KPYrOBOro ABHXKEHMSI.

B uacax, KOTOpble OTCYUMTBHIBAJIM Yacbl © MUHYTHI ()apaoHOB
M DHUMCKHMX MMIIEpPAaTOPOB, MCIOJIb30BAJTUCh MPHPO/IHbIE SIBJlE-
HMS1, COBEpLIAIOLIMECS B PeryJsipHOM PUTMe, TaKue KaK JBHXe-
Hue CoJIHLA M IOrOpaHHve CBeYH, UJIM JKe TaKHe, Ybe MOCTOSIHCTBO
MOMOraJlo U3MEpPUTb OJIMHAKOBbIE OTPE3KU BPEMEHM: HANpPHUMeP,
nepecbinaHye MOPUMH Necka U3 OJHOTO COCYy/a B IPYroH noj aeii-
CTBHEM CHJIbt TsDKeCTH. MasiTHUKOBbIE Yachl 3aBepIINJIM Nlepexojl
K MCNOJIb30BAaHUIO NEPUOAMYECKHUX SIBJEHUH, CYUIHOCTb KOTOPbIX
COCTOUT B MOBTOPEHUH OJHOTO M TOTO Xe Mpolecca.

HaiitTi nepuoanyeckoe siBjieHue — 3HAYUT OOHAPYXXUTb B MPHU-
poJe JIMHeliKy, KoTopasi caMa o cebe OTMeYaeT paBHble BpeMEHHbIe
oTpe3kH. XOpOIIMM NPUMEPOM SIBJISIETCSI YACTOTa CBETA UJIU 3BYKA.
KapTuHy nmepuoanyeckux siBJeHUMH yBeHuYaJsla aTOMHasl LiKaJa,
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Ho 10 XX Beka oHa 6bi1a HepoctynHa. CeroaHsi 60/bLIast 4acThb
4acoB B MHpE CJielyeT pUTMY BUOpalMii KpUCTa/LJIa KBaplia, HaXxo-
ASALErocsi oji HeGObIIUM HAMPSKEHUEM.

YyenniM X V11 Beka npux0oAUIOCH B MOTE JIMLIA UCKATDb [IEPUO-
nuueckue auxenust. [1o nerenae, Mosnonoi lanuneit, npumie amumi
Ha Meccy B [InzaHckuii co60p, 3aMeTHJI, KaK PAaCKaYMBaeTCsl TOpsi-
11as JlaMmnaja, nojBelleHHast K NOToJKy. Mcnosab3ys cBoit myJbc
KaK XpoHoMeTp (ele oaHo 6oJiee MM MeHee IEPHOANYECKOE TIPH-
POJHOE SIBJIEHHE), OH TPHILE] K BBIBOAY, YTO KoJiebaHHs coBep-
IIAJTUCh 32 paBHble MPOMEXYTKH BPEMEHH, XOTsl TPeHHe BO3ayXa
M YMeHbIIa10 uX paauyc. [anuneio norpe6boBaioch HECKOJIbKO J1e-
CSITKOB JIET, 4TOObI CBSI3aTh 3TO OTKPbITHE C yacamu. Kak pacckasbl-
BaJl ero yyeHuk BunueHiio BuBuanu, ozapeHue npuuijo K yyeHoMy
TOJIBKO Ha MOCJIeAHEM FOAY )KU3HH:

«ITomHI0, B oauH aeHb 1641 roaa, koraa s elle xuja ¢ HUIM Ha BULJIe
ApueTpH, eMy NpHILLIA B FOJIOBY UAesl CAieJIaTh MasATHUK C BECAMH MJIH
npyxuHami [...]. OH HagesIcs, 4TO eCTeCTBEHHOE U 0BOJIBHO pery-
JISIPHOE JBHXKEHKe MasiTHUKA BOCIIOJIHUT JII060ii He10CTaTOK NpH €O3-
naHuu yacoB. [lockosbKy M3-3a €1€MOThI OH HE MOT PUCOBATh M CO3-
J1aBaTh HY>XHble MOJIeJIH, KOT/a ero cblH BUHYEeH10 npuexan K HeMy
onHax bl u3 MaopeHuuu B Apyetp, [anuneit pacckasan eMy o cBoeit
HJi€ee, U OHH JI0JITO PAa3roBapUBaIM 00 ITOM».

Mbl TOYHO He 3HaeM, O yeM OHM AMCKyTHpoBaIH. Ckopee
Bcero, Bunuenuo lanuneit mocrapajics BONJIOTHTb NMPOEKT CBOe-
ro OTLa, HO, BUAMMO, MEXaHU3M He paboTas Kak Hajlo, OCKOJIbKY
OH He o6HapooBaJ 3T0 M306peTeHue. [TolireHC peun NoI0XKHUTh
KOHell CIIopaM O NePBEHCTBE OTKPHITHUS BO BBEJICHHH B CBOE COYM-
HeHre «MasiTHMKOBBbIE Yachl»: «...HECKOJIBKO JIMI[ JKeJaloT ObITb
n3o6peTaTesIsIMU UJIM Xe MPEeTEHAYIOT Ha 3Ty Y4eCTb... 5 cuuTalo He-
00X0IMMBIM BBICTYNIUTDb, HAKOHEL], 3€Ch IPOTUB ITUX HECIPaBes-
JIUBBIX NIPUTSI3AaHUH». '

B yeM cMbIc1 M306peTeHHs], O KOTOPOM BEJIMCh 3TH CHOPbI?
Haunem c caMoit npocToit Moaesnu yacoB. OHu cocTosiT U3 Gapa-
6aHa, Ha KOTOPbI Mbl HAMATHIBAE€M BEPEBKY, NPUBSI3aHHYIO K Be-
cy. Mo>HO BCTaBUTb U CTPeJIKYy Ha OCb MJIM Ha JUCK, CBSI3aHHBIH
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C UMJIMHAPOM TOCPeCTBOM lecTepeHoK. Koraa Mel ocBoG0oX aaeM
BEC, M0 I€CTBUEM CHJIbl IPUTSDKEHMSI OH yNajeT BHU3 M 3aCTaBUT
CTpeJIKy CABMHYTbCS. [eficTBHe 3THX YacoB OymeT oYeHb KOPOT-
KHM, TaK KaK BpallleHHe OCTAHOBHMTCS, €/1Ba TOJIbKO BEC IOCTUTHET
3eMJIM UJIM BEPEBKa MOJHOCTHIO Pa3MOTAETCS.

TakuM 06pa3oM, epBoe yJydlieHHe, KOTOPOe MOXHO TPUBHeE-
CTH, COCTOUT B 3aMeJ/IeHUH NajeHus1. [/l 3TOro MoXHO BOCIIOJIb-
30BaThCsl CaMbIM MPOCTBHIM CNIOCOOOM TOPMOXEHHSI — TPEHHEM.
Ho ero TpyaHo oTperyiMpoBath Tak, 4ToObl GapabaH MoBOpayM-
BaJICs, HalIpUMeEP, POBHO 3a 0J1HY MHUHYTY. C Ipyroi CTOPOHBI, CAaMO
TPEHHE CIOCOO6CTBYET 60JIBLIOMY M3HOCY MEXaHHW3Ma, KOTOPbIH
He cMor 6bl paboTaTb paBHOMEPHO, TOCKOJIbKY OY4EHb YYBCTBUTEJIEH
K TAKMM aTMOC(EPHBIM YCJIOBHSIM, KaK TeMIEpaTypa U BJIKHOCTb.

PUC. 1
£ Kone6aHue ocu

C npoTuBoBecamu

™)
U

i

Nonartka

Beneu

Nonatka

Unnunap
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B koHue XIII Beka B yacax cTajia MCNOJIb30BaTbCSl HOBasi TeX-
HMKa, N03BOJIsIBLIAst 3aMeIJIMTh NaJieHHe Beca M MPUAATh BPALLEHHUIO
Gapa6aHa peryJisipHOCTb, — CIyCKOBO# MexaHu3M. HekoTopsie npu-
MUCBIBAIOT 3TO M300peTeHue Buinapy ne OHHekypy, nepcoHaxy,
OKYTaHHOMY JlereH0ii. EAMHCTBEHHbINt MCTOYHMK MHOpMaLun
0 ero XH3HU CBOJUTCS] K HECKOJIbLKMM KOMMEHTApHsIM, OCTaBJIeH-
HbiM Ha 30 cTpaHMLAX MepraMeHTa, CIeuPeHHbIX H306paXKeHH-
sIMH MEXaHU3MOB U MalllMH neprnetryyMm-Mobuie. [lepBoHayanbHO
CiIyCKOBOM MeXaHH3M COCTOsiJ1 U3 3y6uyaToro koJeca, 3y64yaToro
BEHIIa ¥ OCH C JABYMS JIOIAaTKaMH, Ha KOTOPYIO MOHTHPOBAJICS ro-
PU3OHTAJIbHBIN CTAHOK MJIM GaTaHCHP C IBYMS IPOTUBOBECAMH (CM.
pucyHok 1). JlonaTky yCcTaHOBJIEHBI MO/ YrJIOM NpuMepHO B 90°,
TO eCTb KOHTAaKTHPYIOT C BEHLIOM [0 OiHO#1. BeHel H ocb ¢ npoTHBO-
BECaMH BpAILAIOTCS B NePHeHIUKYJISPHBIX HAlPaBJIE€HUSIX U CTAJ-
KHMBAIOTCA APYT ¢ ApyroM. BepTukanbHasi ocb MeHsieT HanpaBJieHHe
BpallleH!s 101 BO3/1eHCTBUEM NOCJIeJ0BaTeIbHBIX YapOB, KOTOPbIE
3yOLbI IepeialoT JIoNaTKaM, B TO BpeMsi Kak FMpsi BCer/ia ABUraeTcst
BHHU3, yBJIeKasi 3a co60it uunnHap. Kaxabiii yaap 3y6ua no Jonarke
B CBOIO OYepe/ib MOMEHTILHO TOPMO3UT BpallleHHe BeHla M, CJie-
JI0BaTeJbHO, LIMJIUHAPA.

3yO1bl BeHlIa MMEIOT OJHY NMPSIMYIO CTOPOHY W OJHY HaKJIOH-
Hylo. [IpsiMass cTopoHa o6ecneyuBaeT BpallleHHe OCH. Yaapsisi
10 BepxHeii jonaTtke, 3yOlbl TOJIKAIOT OCb B OJTHOM HalpaBJIEHUH,
N0 HH)KHEH — B NMPOTHUBOIMOJIOKHOM. TOT e yaap, KOTOPbIi OT-
JajisieT JIONaTKy OT TPAaeKTOPUM BeHIla, CTAaBMT BTOPYIO JIONATKY
nepneHauKyasipHo. IIpoTuBoBechl J0JXHBI TOPMO3UTb MHEPLHIO
3THMX BpalleHUi, YTOObI MPH yAapax He TEPAJIOCH CAMUIKOM MHO-
ro 3Heprud. CryCKoBOH MeXaHHU3M OJJHOBPEMEHHO BBIMOJIHSET /1BE
(yHKUMU: TOAePKUBAET OCh B ABMXKEHUU Y TOPMO3HUT NepeMeH-
HBIMH MMIYJIbCAaMHU BpallleHHe Gapab6aHa. CuJia TskecTd (M pyKa,
KOTOpasi MOJHUMAaeT rMpIo, KOr/1a BepeBKa PaCKPY4MBaETCs MOJHO-
CTbIO) IaeT BCIO 3HEPruI0, B KOTOPOH HY>KJAIOTCS 4achl: JBUraeT
BeHeLl 1 JIONaTKH, KOHTPOJMPYeT KoJiehaHUEe OCH.

ITOT UCKYCHbI MEXaHU3M OCYUIECTBJISIN JeJieHUe BpeMeHH,
AUKTyeMoe CTOJIKHOBEHHMSIMH JIONATOK ¢ BeH1IoM. Ho aTtoT putm —
«THK-TaK» — He MO03BOJIs/I 1eJIMTh BpeMsi Ha abCOJIIOTHO paBHble
npomexyTKu. JIocTaTo4HO GBIJIO TOro, YTO6BI 3yOLIbl H3HOCHJIUCD
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a

%

Nepnona 1

(4TO MPOMCXOAMJIO YACTO) WM YTOOBI MEXIY MPOTHUBOBECAMH XO-
Ts1 661 HEMHOT'O HapYLINUJIOCh PaBHOBECHE, YTOOBI MOBOPOT JIONATOK
Tepsi paBHOMepPHOCThb. Kakablii ynap HauMHa1 NpOBOLMPOBaTh
IOBOJIbHO CJIy4aifHOe OTAaJleHHe BeHLa, CJI0XKHO MOJtaloleecs
peryaupoBke. CaMble JyylliMe Yachl C 3TOH MOJIEJIbIO CITyCKOBOTO
MexaHHM3Ma 110 Ha3BaHHeM OuJisiHell, WM ¢osino, paboTau ¢ oT-
CTaBaHHeM 15 MUHYT B JieHb.

YACOBLUIHUK

Moaenbr uyacoB Ioilirenca mno-
SIBUJIaCb He KakK MOMNbITKA PEeLIUTb
npobJieMy HeCOBEpILIEHHOro B3a-
HMOJIENCTBUSI MEXIY ABYMS 3Jie-
MEeHTaMHM MeXaHu3Ma, a BBOAMJIA
HOBBIA 3JIEMEHT — MasiTHHUK.
[lo cBoeit ¢pusuyeckoit npupoae
OH JaeT HaM YHUCTOe MepuHoauye-
cKoe KosiebaHHe, KOTOPOe MOXKHO
KCIOJIb30BaTh JJIsl JIeJIEHUSI Bpe-
MEHM Ha paBHble MPOMEXYTKH.
MasiTHuK coobu1aeT peryJsipHOCTh
CBOETO0 JBM)KEHUS JIONATKaM U HC-
npasJsieT ux acumMmerpuio. Ecay,
Kak gymai lanuneit, unpuHa kose-
GaHMii He BJIMSET Ha MEPUOJL, TO OH
OCTAHeTCS] HEU3MEHHBIM, ecCJiu
TOJIBKO He MOJIYYUT yJapbl Pa3sHoii
MHTEHCHBHOCTH OT 3yO1I0B BEHIIa,
KOTOpble MMEIOT TeHAEHLUIO Me-
a HATDb pa3Max KoJiebaHuii. MasTHUK
v Takxe MO3BOJIseT CAesaThb JBUXKe-
Hue 6oJiee MJIaBHBIM 110 CpaBHe-

* Repron2 HMIO C KoJlebaHHeM POTHBOBECOB,
yMeHblIasi M3HOC IIECTEPEHOK.
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OpHeHTaLUs BeHIA U OCH MEHSIeTCsl, HO OHHM NMPOAOJDKAIOT Bpa-
11aThCS B NepMeH/IMKYJISIPHbIX HanpaBieHUsIX (CM. PUCYHOK 2).

Kak u B Mojie/1M CO CTyCKOBBIM ME€XaHM3MOM, CTOJKHOBEHHE
c 3y6uamu AaeT MasiTHUKY 3HEpruio, KOTOpYyio TOT TepsieT M3-3a
TPEHUsI C BO3yXOM. MasiTHUKOBBIE Yachl paclipeleisiioT NajeHue
TeJsa MoJ JeHCTBUEM CHJIbI IIPUTSKEHUS Ha peryJisipHble HHTEPBa-
Jbl. [1aBHas npo6JsieMa 3aKJi0yanach B TOM, YTO, B OTJIMYHKE OT J0-
ragok [anusesi, nepuoa KoiebaHUs MasiTHUKA 3aBMCEJT OT €ro K-
POThbI (CM. PUCYHOK 3).

Jlpyrumu cioBamH, yeM GoJiblie yroJ a, TeM 60Jibliie BpeMeHH
rupsi 3aTpayuBaeT Ha 3aBeplieHHe Kose6aHus. XO0Tsl Ha MpaKTHKe
npH HeGOJbLINX yrjax 3Ta 3aBUCUMOCTb MCY€e3aeT, AJIsi HOpMaJlb-
HOTrO (pYHKIIMOHMPOBaHHUsI MEXaHNU3M Tpeb6OBaJl IIMPOKHUX KoJjeba-
HUH. [TfolireHc MpUHSJI BbI30B M PELNJI CKOHCTPYHPOBATh MasiTHHUK,
Tnepyoa KOTOPOIo He 3aBHcesl 6bl OT pa3Maxa KoJiebaHHU.

B MasiTHMKe COOTHOLIeHHe MeX /1y BEPTHKAJIbHbIM HampasJe-
HMeM JeNCTBUSI CUJIbI MIPUTSDKEHMS, KOTOpasi BjieYeT TUPI0 BHU3,
U COMpOTUBJIEHWEM BepeBKH, KOTOpasi He JaeT rupe OTAAaJMTbCs
Jajiblie, YeM Ha CBOIO JJIMHY, 3aCTaBJISIIOT €ro OMUCHIBATh AYTY
oKpy>xHocTH. Takum 06pa3oM, y Hac eCTb 1Ba 3JIEMEHTA: CHJIa TsKe-
CTH U OrpaHHYeHHe, KOTOPOe Mbl HaKJIa[blBaeM Ha eCTeCTBEHHYIO
TPaeKTOpHI0 Macchl. I3 3TMX IBYX 3/1eMEHTOB Jierye MaHUIY JIMPO-
BaTb co BTOpbIM. [loka Mbl MoXKeM 3a0bITh O BepeBKe B HaleXIe,
4TO Halaercsl Apyroi cnocod, orpaHMYUBAIOUIUN JBUXKEHUE TUPU
M 3aCTaBJSIOLIMI ee KoJiebaThCsl 0 TPAaeKTOPHHM, KOTopasi He Oy-
neT KpyroBoi. Hanpumep, rupio MO>KHO 3aKpeluThb B XOPOILIO CMa-
3aHHOM TPOCEe WJIM KaTaTh MO M30THYTOW NMOBEPXHOCTH. TO ecTh,
paccMaTpuBasi 3Ty CUTyauuIo 6e3 Kakux-iM60 orpaHM4YeHui, Mo-
XeM JIM Mbl NpUJaTh TMpe LHUKJIMYECKYI0 TPAEKTOPHIO, KOTOPYIO
OHa Oy/IeT TPOXOAUTH MO/ AeHCTBUEM CHJIbI TSXKECTH U HE3aBHCH-
MO OT LLIUPOTHI?

C TOoukM 3peHMsi (HU3UKH BONPOC MOXHO MOCTAaBUTh IO-
JIPYroMy: CYLIEeCTBYeT JIM TPaeKTOpHs, MPOX0Asl MO KOTOPOH, Te-
JIO 3aTPayMBaeT CTOJBKO XK€ BPEMEHH, YTOObl JOCTUTHYTb CaMOM
HU3KOH TOYKM, KaK NPH NMaJeHUH, BHEe 3aBUCUMOCTH OT TOTO, OT-
KYyZa OHO Hayaso najatb? MHTYyUIMA MoACKa3bIBaeT HaM, YTO HeT.
['naBHblit repoit «Mo6u /Iuka» Mi3aMaus HaXOAUT OTBET CJyYyalHo,
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KPYrOBOE OTK/IOHEHHUE

Ha pucyHKe 1 noKka3aH NPOCTON MAATHUK U FNaBHbIe 3NEMEHTLI, OTBEYaoLWwme
3a ero ABuUXeHne: BeC P, BO3HWKaIOWMUn B CBA3W C CUNON NPUTAMEHUS, U Ha-
TAeHWe BepeBKu T. B KnacCcu4ecKOM HbIOTOHOBOM aHanu3e BeC packnaabisa-
€TCH Ha CYMMY ABYX CHA, OAHa AEMCTBYET NePNEHANKYNAPHO TpaeKTopum (P =
= P - cosa), Apyras — no oKpyXHocTu (P, = P - sina). 3To pa3aenexne seaert
K ABYM ypaBHeHUAM. B 0AHOM U3 HUX P, paBHO HaTsMeHUIo (Pp: T) Ha aByx
KOoHUax Kone6aHua. Ecnu Pp 6b110 60nbwe T, BepeBKa nopBanachb 6bl. ECn Gbl
OHO 6bINO MeHbLLEe, BEpeBKa pacTarusanach 6bl Maccon m. MockonbKy L octa-
eTcA NOCTOAHHOW, NepBOE ypaBHEHNE OrpaHUM4MBaET ABUKEHUE TMPU AYrow
OKpYXHOCTU. BTopoe ypaBHeHne onucbiBaeT ero AMHaMmUKy, KaK OHO YCKOpS-
€TCAl U TOPMO3UTCA, KOrAa KoneGaHWA AYT NO Kpyry: m - at =P = —P - sina (rae
at — Kpyrosoe ycKopeHue). OTpuuaTenbHblii 3HaK NOABARETCH, TaK KaK Koraa
o NONOXUTENEH (Sina TOXe nonoxuteneH npu a < 180°), To cuna HanpasBneHa
BNE€BO, NO HaNPaBNEHUIO, KOTOPOE Mbl CYNTAEM OTpHLIATENbHbBIM, U HAO6OPOT.
Ecnn Mbl HEMHOr0 pa3oBbeM BbipaXeHne, TO NONYYUM:

2
m-d—f=-m-g‘sinu.
dat
rae s npeactasnseT Co60M paccTofHne, NPoMAEHHOE BAONb OKPYHOCTH (S =
=L-a).

PeweHvem aToro ypasHeHus 6yaeT GyHKUMA S(t), KOTOpas NO3BONAET NONY-
YWUTb ANA KAXAOro MOMEHTA t N0NI0XKEeHNe Macchl S, TO eCTb onpeaenseT ee Tpa-
eKTopuio. O6bIYHO 3TO Henepuoanyeckan GpyHKUUA. Koraa 3HavyeHue a 04eHb
Mano (To ecTb Koraa L ropa3fo 60onbwe s), CUHYC U yron CTaHOBATCA NOYTH
OAMHAKOBbLIMMU (o = Sin a), U ypaBHEHUe ynpoLaeTCa:

d?s s

a0

PelweHune 3TOro ypaBHEHWs COOTBETCTBYET NePUOAUIECKON GYHKLMK:

S(t) = Smax -sin(\/%-t).
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Yem Gonbwe yron o, TeM 60nblie OTAANUTCA 3HAYEHNE ero CUHyca U xyxe
6yaeT nepMoanyecKan anpoKkcMmauusa. 3To pacxoaeHue Ha3biBaeTca Kpyro-
BbIM OTK/IOHEHUEM. Ha p1cyHKe 2 YyepHan KpuBaa o603HaqaeT pyHKUMIO sin a,
acepan — GyHKUMIO a. BUAHO, 4TO OHKU COBNAAAIOT TONbKO NPU MaNeHbKKUX

yrnax, a ot 15° rpagycoB Ha4yMHaeTCcs pacxomaeHue.

PUC. 1 |

PHC. 2

15

0,5

-0,5
-1
-15
-2
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PKUC. 4

KOrJja YUCTUT OTPOMHYIO KacTplo-
JII0, B KOTOPO# OYMLIAJICS XKUP KU-
Tta. OH NTOHMMAET, YTO C KaKOii Obl
N ‘\.d BBICOTbI HM MNMajajlo MbLJIO, Y HEro

' ' BCErJa YXOAUT OJMHAKOBOE KO-

PUC.5

JINYECTBO BpPEMEHM, YTOObI JOUTH
no aHa. Kakoit mMaTtemaTHyeckom
MOZENU cJjeAoBas M3rub nHa Ka-

crpiosb «Ileko»? 3a aBectu Jer

rsoagu no nosisjenust Vismauna, B neka-

6pe 1659 roaa, loireHc oTKpbLy,

Q— YTO peyb LI O NIepeBEPHYTOM LU-

4 KJIOU €.

[lukaoupa Obla OQHOM

/ 13 HauboJiee XOpOIIO M3y4YEHHbIX

e KPHMBBIX [Ji1 MaTeMaTHKOB TOro

— BpeMeHHU. V3-3a COpPOB BOKpYT

Hee LMUKJIOMAY [Ja)ke Ha3blBaJu

EneHoit reomeTpoB u s1610KOM

pasnopa. ToBopsrT, yto Ilackanb Hayan 3aHMMATbCS 3TOI KPUBOH,

4TOOBI OTBJIEYbCA OT 3y6HOI 6oau. Criocob cpaboTas, U yyeHbId

CyeJi ero 3HaKOM CBbIllI€, TOBOPSILIIMM, UTO €MY CJIeAyeT Iay6ixe uay-

YUTb CBOMCTBA UUKJIOUABL. W 3mech Ha clieHe OnsATH NMOSIBJISIETCS

Tanunei, NOCKOJIbKY HMEHHO OH Jlaj KPUBOM 3TO Ha3BaHMeE, BOC-

XHUUIEHHDbIH ee «U3SIHEHIIMM U3rHOOM, TaK XOPOILIO MOAXOASI UM
IUJIS1 apOK MOCTOB>.

Cawmblit 1pocToii croco6 HapUCOBaTh LIMKJIOUAY COCTOMT B TOM,
4TOObl OTMETUTb Ha OKPYXXHOCTH TOYKY W CIeJiaThb TakK, YTOOBI
OKPYXHOCTb KaTHjach 6e3 ckosibxxeHus. TpaekTopusi, 0 KOTOPOH
OyzmeT ABUraThCs TOYKaA, U OyAeT HUKIOMAO0M (CM. PUCYHOK 4). DTa
KPHBasi UMeeT 0coOble OTHOILEHHUS C CHJION TskecTH. B 1696 roay
SIko6 BepHysin GpocHs HayYHOMY COOOIIECTBY BBI30B: €CJIM CO-
€IMHUTDb /iBe TOYKU A ¥ B 1MHMeN ¥ 3anyCTUTD MO Heii wap, To Ka-
Kyi0o ¢OpMy [0JDKHA NMPUHATb JIUHUS, YTOOBI LIAD 3aTPaTHJ Kak
MOXXHO MeHbIlle BpeMeHH Ha TO, YToOBI MpoiiTu oT A k B? OTBeTOM
onsATh OblyIa NIepeBepHyTast LIMKJIOU/A.
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TNojirenca GoJbllie BCEro UHTe-
PECOBAJIO TaKoe CBOMCTBO KPHUBOH,
KaKk ee M30XPOHHOCTb. BHe 3aBH-
CHUMOCTH OT TOTO, C KaKOif BBICOTHI
MaJIaeT TeJio, eCJIM OHO MajJaeT Mo LH-
KJIOU/le, TO BCerja 3aTpaTUT OJAMHa-
KOBO€ KOJIMYECTBO BpPEMEHH, YTOObI
JNIOUTH 10 HUXHel ToykH. [TaneHue
COCTaBJIsIET MOJIOBUHY ABHXXEHMS
MasiTHUKA, MIOTOMY 4TO IMOCJIe TOro
KaK TeJIO IOCTUraeT HHXKHEH TOYKH,
NOJIy4eHHBI UMITYJIbC 3aCTaBJsieT
ero BepHyTbcsl HaBepx. Ecam orpa-
HMYEHHE ero BOCXOXAEHHUS CHM-
METPUYHO TOMY, YTO BJIMSIET Ha €ro
najaeHde (He YYUTbIBas TPEHHeE),
TO TeJIO MIOJHUMETCSI Ha TY XK€ BbI-
COTY, C KOTOPOH yINaJjio, U OMNSATb
cnycturcs. Takum o6pa3oM, oauHa-
KOBble BpeMeHHbIe ITPOMEXYTKH Ta-
J€HUS 1JI BCeX BBICOT CTAaHOBSATCS
OJMHAKOBBIMU IIPOMEXYTKaMH BOC-
xoxzaenus. I[leppuon — ato cymMma
JBYX CUMMETPHUYHBIX BOCXOXXAEHUH
u nagenud. Ecau BpeMs He 3aBu-
CHMT OT BBICOTBI, TO EpPHOA He Gyaer
3aBMCETb OT INMPHUHBI KoJiebaHUI.
ToiireHc Haues TeopeTHYecKoe pe-
LIeHHe CBOeH 3aJJayd — HeaTbHbIi
MasiTHUK, KOJIeOaHUSI KOTOPOTrO Ipo-
ucxoasT no uukygouze. Ternepp emy
Haio ObLJIO IOMOJHUTD 3TO pelIeHne
3JleMeHTaMH, KOTOPbIMU OH YyJKe pac-
noJiaraj. Y4eHblil NepeBes 3ajady
13 PU3UYECKOH MJIOCKOCTH B reoMe-
Tpuyeckyio. OH 10JKeH OblI HATH
crnocob HapuCoOBaTh AYTy LHUKJIOUbI

PUC. 6
ManeHbKan OKpYHOCTb

—ManeHbKui u3rub

k Kpusas

bonbwasn
OKPYHOCTb

~
Bonbwon n3rné

PUC. 7 Kpusas

WWinpuHa umpkynsa

Jsoniota

Abipku B Gymare

PUC. 8 OCW
RC2
' HCs 3B0ONIOTA UMKNOUALI
1 \\gCa
Hass
. \..Cé
£ 4 AR

Ps

Linknounaa
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NPH MOMOLUY LIMPKYJISA, MOCKOJIbKY MasiTHUK ONMUChIBAaeT UMEHHO
4acTb OKpyxHOCTH. [lss1 atoro [oireHc Hayas Urpatb ¢ AJUHOU
BepeBkH. [l0CTaTOYHO 6GbLJIO MOCTAaBUTDb Ha €€ MYTH rBO3/b, YTOOBI,
HauyMHas C 3TOM TOYKH, IPOUCXOJMIIO MAsSTHUKOOOpa3Hoe JBHXe-
HUe MeHblIel AnuHbL. Heckosbko rBo3zeil, paccraBiieHHble ApyT
3a pPyroM Ha pa3Hoii BBICOTE, 3aCTaBUJM Obl TMPIO OMMCHIBATDH
OKPYKHOCTb BCe MEHbLIEro pagnuyca, KOTOPbIi yKOpauHMBaeTcs cJie-
JYIOUIMM I'BO3/IEM M TaK aajiee (CM. PUCYHOK J). .

C MaTeMaTHyecKOi TOYKH 3peHHUs J0OYI0 KPUBYIO MOXHO
pa3euTh Ha OTPe3KH, KaX/blii U3 KOTOPBIX OyJAeT NMpeACTaBJIsATh
co6oii mpubIMKeHHe K 0YeHb KOPOTKOM Ayre oKpyxHocTH. Paauyc
KaXXI0M OKpYXHOCTH OyzeT 3aBHUCETb OT U3ruba OTpe3Ka: TaM, rae
n3ru6 HeGob1IOI, He0OX0AUMO OyaeT pacCTaBJIsATh HOXKKHU LUP-
KYJIs LIKPE, TaM, IZie u3rub MeHblile, HA060POT, LMPKYJIb Haa0 OyaeT
pa3BUraTh He TaK IMPOKO (CM. PUCYHOK 6).

[IponenviBasi 3Ty omnepauuio Ha JucTe GymMaru M OTMepsis
LIUPKYJIeM YTy OKPY>KHOCTEeH, Mbl MOJIyYUM DS ABIPOK, KOTOpbIE
OCTaBUT UMPKYJb. COeAMHUB UX, MbI NTOJIyYUM ellle OJHY KPHBYIO,
CBSI3aHHYIO C NepBOH, KOTOpasi Ha3bIBaeTCsl ee 3BOJIOTON (CM. pH-
cyHok 7). ToiireHc caenan yavBHUTebHOE OTKPBITHE: 3BOJIOTOM
LIMKJIOMIBI SIBJISIETCS ellle O/Ha LIMKJIonAa (CM. PUCYHOK 8).

Taxum 06pa3om, eciu Mbl TOBECHM MasTHUK B Touke C, M pa3-
MECTHM HeCKOoJIbKO rBo3aeit ot C, 10 C,, KpyroBas eCTeCTBeHHas
TpaekTopus Beca P Gyzer ucnpaBiieHa msATh pa3, Moka He Gyner
HampaBJieHa Mo LMKJIOUAe. ANPOKCUMaLUs OyaeT TeM Jiydlle, Yem
6oJiblie rBO3/€it pa3MellleHbl BAOJIb LINKJIOWAbI-3BomoThL. Ha npak-
THKe [loiireHc BMecTo rBo3fieif HCMOJIb30BaJ [Be MeTaInYecKHe
IJIACTHHBI, KOTOPbIM OH npuaan GpopMy Ayr uukaonasl. TakuM o6-
Pa3oM y4eHBIH MOT BJIMATH Ha KoJiebaHHe MasiTHHKA, yKOpau1Basi
M YIUIMHSIS1 BEDEBKY B 3aBUCHMOCTH OT pa3Maxa KoJsieOaHMIA.

[lolireHc urpas ¢ npupoaod B MaTeMaTH4YeCKHe HIpbl, 4TO-
6bI NOJTYYUTD HACTOsILIlEE TTEPHOAMYECKOe ABUKEHHE TaM, Il ero
He ObLIO, M 3TO CTAJIO MOBOPOTHHIM MOMEHTOM B MCTOPHUHM HayKH.
YueHblit nMcan cBoeMy CTapoMy yuuTesio BaH CXOTeHy, AessiCh
C HUM pafocTbio udobpereHus: «be3 coMHeHus1, 3T0 Moe Jyylee
OTKDBITHE>.
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MoxHo paccMoTpeTb paboTy MasiTHHKa [oiireHca u ¢ apyroi
TOYKH 3peHusl. B kiaccuyeckom MasiTHHKe TUpsl O4epyUBaeT Ayry
okpyxxHocTH. Ha ee nepuon, HauMHasi ¢ onpeneieHHOro yrija, Ha-
YHHaeT OKa3bIBaTh BJIMSIHUE pa3Max koJsie6aHuil. YeM GoJibiiie yrou,
TeM 6oJibiie nepuoa. C apyroit cropoHsl, [anusieit roBopus, 4YTo
IUIMHA BepeBKH TaK)Ke BJIMsET Ha BpeMsl, 3aTpaueHHOe rupeit 1Js
3aBeplleHHs KaXI0ro HuKIa. YeM 1/iMHHee BepeBKa, TeM 6oJiblie
nepuoJ. CienoBaTesibHO, Mbl BUIHUM JIBE IPOTHBOIOJIOXKHBIE TEH-
JeHIMH. YBeJuuyeHUe pa3Maxa yIJIUHSET NMepuoi. YMeHblIeHHe
JJIMHBI BEPeBKU yMeHbllaeT ero. Yro npousoier, eciu, no Mepe
TOrO KaK yBeJWYMBAeTCs YroJi, BepeBKa OyaeT yKopauMBaTbCs,
Y BBIIEYTIOMSIHY Thi€ BJIMSIHUSI KOMIIEHCUDPYIOT ApYT Apyra? B atom
1 COCTOs1J1a 3a/1a4a MJIACTUHBI B BUE LIUKJIONBL

IpaBiopa Ha cTpaHuue 149, B3sitast U3 nepBoi YacT «Masam-
HUKOBBIX uaco8», TOKa3blBaeT MOJHBIA MpoeKT yacoB [loiireHca.
Kone6anue MasiTHHKAa MMEET MOCTOSIHHBINA MMEPUOA U He 3aBHCUT
OT pa3Mmaxa KoJiebaHMii, nepeaaBasi BeHIy PaBHOMEPHBI PUTM.
B 0 Bpemst yach! [foifreHca yCTaHOBUJIM PEKOPA TOYHOCTH: OLIH6-
Ka Obly1a MeHbLIe OTHOI MUHYTHI B 1eHb. PasymeeTcsi, u3obpereHue
y4eHoro ObLJIO He eJMHCTBEHHBIM B 00J1acTH YacoBoro aeJia. bosee
Npo3anyeckre aJbTePHaTUBbI BCKOPE 3aTMHUJIH OJIECK ero reHuasb-
Hoit Haxoaku. C 1670 mo 1680 rox ObLIM CO3/1aHBI CIYCK C IKOPEM
u cinyck [paxeMa, KOTopble ObLIM COBMECTHMBI C MaJIEHBKUMH KO-
Jie6aHUAMH 0ObIYHOTO MasITHUKA.

$1 npouyesn ero ¢ 60JIBIIKUM yI0BOJILCTBUEM, HAl/ISI B HEM
MHO>XXECTBO OCTPOYMHBIX U IOJIE3HbIX PacCyKAE€HUH,
JIOCTOMHBIX CBOETO aBTOpA.

OTBET HBIOTOHA NOCJIE NPOYTEHUA « MAATHHKOBHNX 9ACOB» T'ONTrEHCA

[IaTas yactb «Masmnuxoevix uacoé» okaHuuBaercsi 13 Teo-
pemaMu 6e3 J0Ka3aTe/IbCTB O LIeHTPoGexXHOl cue. VI3 HUX Bbi-
BOJUTCS, YTO YCKOPEHHE, KOTOPOEe IMOCTOSIHHO AEHCTBYeT Ha TeH-
JNEHLMIO TeJia CJIE0BATh MO MPSIMOI JIMHUM U 3aCTaBJISET €ro
OMNUCHIBATh OKPYXHOCTD, MOATATUBAsI €r0 K CBOEMY LIEHTPY, PaBHO
v?/r (rIe v — CKOpPOCTbh T€JIa, a ¥ — paauyC OKpY»HocTH). HpioTOH
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NpHILEJ K TAaKOMY e BbIBOAY, CJIelysl APYT'MM Iy TeM, HO OH He Omy-
GJIMKOBaJI CBO#A pe3yJIbTaT, TaK YTO 3Ty MaPTHIO BbIMrpas [oireHc.

B «Masmnuxoevix uacax» COAEPXHUTCS Takxe HebOOJIbLIOH
TpakTar o reometpuu. [locsie TOro kak yyeHblii 3aHs1JICS 3BOJIIOTA-
MH, UCKYLIEHHE CO3JaTh UX 00OL1YI0 TEOPHUIO OBLJIO CIMILIKOM BEJH-
KO, H, pa3ymeercs, [oiirenc He Mor eMy He noanartbcsi. OH pa3pa-
60Tas MeTO/ ompenesieHHsl 3BOJIIOTHI 000 KPUBOiA U IPUMEHHUIT
ero K napab6o.ie, 3JIJIMIICY ¥ rUNep6oJie, a TAKXKe CBsA3a KBaJAPaTypy
KPMBBIX C X 3BOJIIOTAMH.

M3mepeHne BpeMeHH 3aBJjazesio BooOpaxeHueM lioiirenca,
CTaB ero BTOPbIM GOJIbLIMM HaBaXKaAeHHeM. MasTHUKOBbIE 4achl
npekpacHo pabotanu B roctuHbix JlionoBuka XIV, HO aas TOro
4TOObI MOMOYb KanMTaHy KopabJis onpeaejuTh ero NoJioXKeHue
nocje IITOPMa, MEXAaHU3M [0JKEH ObITh CIIOCOOHBIM MEepeHo-
CUTb NMOCTOSIHHYIO TPSICKy. K coxaseHuIo, 3TO UCIIbITaHUE Yachl
He npoiuayd. OHU OCTaHaBJAMBAIMCh UJIH A/l Ha 3EMJTIO, XOTSI UX
Y MBITAINCh KPENKO MPHUBA3bIBATh K NMOTOJOYHOI 6asike. [ToireHc
6bl1 OYEHb OrOpYEH YSI3BUMOCTBIO MAasiTHUKOB BO BPEMsI MOPCKHUX
NyTelecTBUA U NepecMOTpes CBOM MOAXO0A. 3Hasl, YTO XOpoluue
4achbl AOJKHBI YIPaBJASTLCSA NEPUOANYECKUM JABUXKEHUEM, OH MO-
npoboBaj Apyroii cnoco6: BpallleHHe BeHLa MOJYHHSAIOCH PUTMY
CXAaTHs M PaclpsiMJIEHUs] METAJIIMYECKO NPYXKUHBI, 3aKPY4€HHOM
B CNMpaJib. Y 3TOM Moje/u ObLIO ellle OHO MPEUMYILECTBO: OHA
MO3BOJIslJIa CO3/1aBaTh Hapy4Hble Yyacbl — HEYTO HEBOOOpa3uMoe
aas Toro BpemeHu. Ho aiigopust nponasna, korja npu MonbiTke
3aMaTeHTOBaTb CBOe OTKpbiTHE B JIoHAOHe [folireHc cToykHyJscs
c rHeBHO# peakiueir Pobepra Iyka. [111040BMTOCTD M Pa3HOCTO-
POHHHME UHTEePEeChbl 3TOT0 Y4eHOTO BbI3bIBAJIM YAUBJIEHHE, HO HHOT 1A
CJIY>KMJIM NIPEKPAaCHbIM IPUMEPOM MOTOBOPKH «3a ABYMsI 3aiillaMH
MOTOHULIBCS — HU OJHOTO He NoiiMaelibs. [yk yacTto 3ameyast pa3-
Hble Hay4YHble BO3MOXXHOCTH, HO U3-32 HEXBaTK! BpeMeHHU /M U3-32
TOrO0, 4YTO €ro 3HaHHUsSI MaTeMaTUKH He COOTBETCTBOBAIM (pu3Hye-
CKOW MHTYUIIMH, He BOMJIOLIA UX Ha Aesie. OAHAKO OH 3asiBUJI, UTO
n306peJ1 yachl ¢ Py KUHOIA elite 16 JieT Ha3az, a oTKpbITHe [oiireHca
«He CTOWJIO M MeHHW». HumepiaHackuit yyeHblit ObLI IIOKMPOBaH
TOHOM ONIMNOHEHTA U € 10CaJ0H XKaJ0BaJICS HAa «3rOMCTUYECKHE yBe-
penusi» [yka, uto «Bce H306peJ1 TOJILKO OH».
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CUMMETPUA

Yrobbl 3aKOHYMTH KPaTKOE ONMMCaHUe BKJIazaa [loiireHca B Hayky,
BepHeMcsi Ha 40 JieT Ha3ax U PacCCMOTPUM OJHY U3 €ro NepBbIX
paboT, B KOTOPOi1 0COOGEHHO XOPOILIO 3aMETEH €r0 U3SAILIHbIA CTUJIb.
Xpuctnany 6bi10 Toraa 23 roga, ¥ HU Bpemsi, HU MG OBaHHe
JIMH3, HU CBET ellle He 3aXBaTHJIM ero BHUMaHue. HecMoTpst Ha Mo-
JI0JI0# BO3DACT, K TOMy BPEMEHH OH YXe yCIie/l 3apeKOMEeHI0BaTh
cebs1 KaK oflapeHHbli MocJieoBaTeIb ApXUMe/a, cejaB aHaIu3
CTabMJILHOCTH TeJ B BOJ€, U MPOCJIaBUJICSI MATEMAaTHYeCKOU BUD-
TYO3HOCTBIO CBOUX KBaJ[paTyp. [TfoiireHc BniepBble FPOMKO ONPOBEPT
Teopu1o JlekapTa, B YaCTHOCTH €ro 3aKOHbI 06 YIIpyroM CTOJKHOBe-
HUM TeJl (BcKope 3a XpUCTHAHOM MOCJIEAYIOT U JPYrye y4yeHble).
[lepBbie BaxkHble pe3yjbrathl [oiirenc moayuyun B 1652 rongy,
HO He cTas myGJMKOBaTh MX, HaMepeBasiCh 3aBepUIUTb OoJiee aM-
OGMLMO3HDII POEKT, KOTOPBIM C NIEPEPbIBAMU 3aHMMAJICS Ha MPO-
TSDKEHUHU HeCKOJIbKUX JieT. B 1656 rony oH Hayas nucaTh TPakTar,
KOTOPBIi 06pes1 3akoHYeHHbIH B B 1667 roxy (De motu corporum
ex percussione — «O deuxcenuu men noo ausHuem yoapa») v 6bL1
M3JaH nocjie cMeptH ucciaenosareis. OH noroponuscs o6Hapo-
JI0BaTh YaCTb Pe3yJILTATOB Aaxke 6e3 10Ka3aTeJbCTB U CAeJIal 3TO
B 1669 roay cHayasa B Journal des Savants, a 3atem B Philosophical
Transactions — nocye Toro kak y3Hau, yto />kon Banauc u Kpu-
ctodep PeH B sHBape U3Jau CTAaThIO Ha Ty Xe TeMmy. Kak yacTo
310 6bIBaIIO ¢ [T0IreHCOM, €ro OTKPBITHS, 0JIFO POJIEXAB B CTOJIE,
HaYMHAIM YCTapeBaTh.

Hekapt cgopMyMpoBasl CBOM 3aKOHBI O CTOJIKHOBEHUH
B «Hauanax ¢purocogpuu» B 1644 rony. «Hauara» 6l 0QHOIA
U3 OCHOB €ro NpeJCTaBJeHNI 0 MEXaHUKe, 0 KOTOPBIM Pa3IUYHbIe
¢usnyeckre B3aMMOAEHCTBHS, TAKHE KaK CHUJIA TSXKECTH, CBET UM
MarHeTH3M, CBOAUJIUCH K CTOJIKHOBEHHIO YacTHll 3¢pupa. PpaHiys-
ckuit ¢punocod, 6yayun aBTOpoM OOILIMPHOI CUCTEMBI, CTOCOOHOM
00BbACHUTD YCTPOHCTBO MUPO3JaHHs1, MMEJT YETKOE IpeICTaBIeHHe
0 TOM, KaK JI0JDKHa BeCTH cebst mpupoa. Eciiu xke pe3dysibraTsl 3Kc-
NepUMEHTOB NMPOTHUBOPEYUJIH ITOMY MPEACTABJIEHUIO, OH MPOCTO
HUTHOPUPOBAJ TaKyIO A€P30CTh:
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«[loka3are/IbCcTBa BCETO 3TOTO HACTOJILKO TOYHBI, YTO JAXKe eCJIM OIIBIT,
KaK HaM KaXxeTcsl, TOKa3biBaeT 00paTHOe, Mbl TeM He MeHee 00s13aHbl
60JIblLIe JOBEPSITH HAILIEMY YMY, HEXEJIH OpraHaM YyyBCTB».

Tako# moaxox 6bLI ckopee B Ayxe MocjenoBaTeseil ApUCTO-
TeJsl, ¢ KOTOpbIMH [lekapT cpaXkasicsi, M He OYeHb BIIMCHIBAICS B TO,
4YTO MbI Ha3biBaeM HayKoil. B pe3yisrare nmpupoaa, onucbiBaeMast
JlekapToM, BbIrJ/isifesia HEMHOTO (haHTaCTHYHO, U3-3a Yero Jleib-
HUL Ha3Basl «Hauanra» «KpacuBBIM pOMaHOM O ¢pu3ukes. B kHure
OINHUCHIBAIOTCS BOCEMb MPaBUJI, OOBACHAIOMMX MEXAaHU3M CTOJIK-
HOBEHMI1 M ONHUCHIBAIOIIUX yAUBUTEJbHbIE siBIeHUs. CorjacHo
OJHOMY U3 HMX, KOT/Ia TeJIO CTAJIKMBAEeTCs C APYruM, 6oJiee Kpyn-
HBIM, B COCTOSIHMHM TOKOS], TO MIOATIPHITUBAET Ha CBOEH JKe CKOPOCTH,
He cBUTasi 6ojlee KpPYyNMHOe HM Ha OAMH caHTUMeTp. Ecyin 6B 3TO
ObLIO MpaBIOH, TO B3POCJble He Mafaiu Obl, KOra B HUX Ha BCeil
CKOPOCTH Bpe3aloTcsi beryiuue aeTH.

Ckopee Bcero, ['foiireHc unTan «Hauana», U3yMJIEHHO B3bIMast
6poBsb. B siuBape 1652 rona oH Bbipa3usl CBOM COMHeHMs Tepapay
BaH ['yrcxoBeHy u3 JIéBeHa. 3aTeM OH BbDKJAJ ellle AEBSTb Mecs-
1eB, YTOObl OKOHYATEeJIbHO YTBEPAUTHCS B CBOEH MpPaBOTE, M Ha-
nucas cBoeMy yuureo BaH Cxoteny, npogeccopy JleitneHckoro
YHUBEPCUTETA U OJJHOMY U3 IJIABHBIX CTOPOHHMKOB JlekapTa. Yuu-
TeJIb 110COBEeTOBaJI XPUCTHAHY He TEPATb BpEMEHH Ha MOA06HYI0
€epech, HO IOHOIIA YTOPCTBOBAJL

«Ecau Bce npasuiia Jlexapra, 3a MCKJTIOYEHHEM T1EPBOTO, He O1H60Y-
Hbl, 3HAYMT, 1 HE B COCTOSIHMHM 6OJIbILIE OTIHYHUTD NPABAY OT JKH».

Pasymeercs, [oiireHc npekpacHo Buzesn pasHuily. OH He cTaj
caymaTh BaH CXOTeHa, a IocjeJ0Bajl COBETY CBOEro NepBOro y4u-
Tesst, SlHa CraMnuosHa, ¥ MOMBITAJCS NPUHTH K COOCTBEHHBIM
BBIBOJAM, He MO3BOJISAS APYTUM BJIMATH Ha cebs. B ero noaxoxne
COYeTAJIOCh BIMSIHUE AHTUYHBIX U COBPEMEHHBIX YY€HBIX. AHTHY-
HbIX — noToMy 4To [oitreHc nmosb3oBaics GU3MKOH, elre He 06-
HOBJIEHHOH HBIOTOHOM, a COBpEMEHHbIX — MOTOMY 4TO 60JIbLIast
4acCThero apryMeHTalMy BpallaeTcsi BOKPYT CUMMETPHH, YTO Ob110
THITUYHO AJ151 PU3NKHU TOr0 BpeMeHHU. ['loiireHc B35s1J1 3a OCHOBY CBO-
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€ro aHaJM3a NMPHUHLIMII, ONUCAHHBIHA [aIneeM B ero 3HaMEHUTbIX
«Becedax» B 1638 rony. Toraa yyeHblit 3aMeTH.I, YTO YeJIOBEK, CH-
JSALIUA B TPIOMe KopabJisi ¥ POBOASIIUN MeXxaHHYeCKHe 3KCIepH-
MEHTBI, He MOT CKa3aTb, CTOUT CYJHO Ha MeCTe WJIM e JBUXEeTCs
C IIOCTOSIHHOM CKOPOCTbIO. [leHCTBUTEIbHO, €CJIH KOPabJib He YCKO-
psieTCsl, TO ero nepeBUXKeHHE He BJIUSIET Ha INHAMUKY NIPeIMETOB,
HaXoJAsIIMXCS B TPIoMe. B cBoeM McciieqoBaHMM CTOJIKHOBEHHIA
TioiireHc MOCTOSHHO MeHsIeT NepCHeKTHBY, HO MOCKOJIbKY BCE OHU
B3aMMOJENCTBYIOT IPYT C APYrOM Ha NIOCTOSIHHBIX CKOPOCTSIX, CYLII-
HOCTb UCCJIEJyeMOro B3aUMOIEHCTBUS He MeHsieTCsl. MHCTHHKT
MO/ICKa3ajJl Y4EHOMY, YTO B CTOJIKHOBEHMH Ba)XKHee OTHOCHUTEJIbHAs
CKOPOCTb MEXJY TeJJAMH — Ta, Ha KOTOPOH KaXkIblif MOHUMAET, 4TO
npubMXKaeTCs K Jpyromy, BHe 3aBUCMMOCTH OT MO3ULIMHU HabJmio-
aaresnst.

PaccMaTpuBaeMble CTOJIKHOBEHHMSI SIBJISIIOTCS  YNIPYTMMH,
TO eCTh YAap NPU HUX He OTHUMAET dHepPruio ABMxeHus Tel. [oii-
TeHC OTTAIKMBAICS OT €IMHCTBEHHOrO YIeJIEBILIErO OT €ro KpUTH-
KM npaBuia [lekapTa: eci Be Macchl CTJIKMBAIOTCSI HA OJMHAKO-
BOi1 CKOPOCTH, TO NMOAMPLITHBAIOT, 3 UX CKOPOCTH HaIMpaBJIsSIIOTCS
B NIPOTHBOMNOJIOXKHBIE CTOPOHB.. CUMMETpPHUsI CUTYallUM NPUBOAUT
K ellle OAHOMY UHTYUTUBHOMY pe3yJbraTy. O603HaUUM MaccChl TeJ
m, ¥ m, ¥ IPUMEM HX CKOPOCTH 32 MOJIOXKHTENbHbIE, KOT/a OHH Ha-
IpaBJieHbl BIPaBo (—), ¥ 32 OTpULIaTeJIbHbIE, KOTa OHU HarpasJie-
HbI B 00paTHYI0 CTOPOHY (<—). MeHsisi HanpaBJIeHHe CKOPOCTH, m,
NepeXOaUT OT ¥ K —v,am, — OT —V K 0.

ToiireHc cTat KICKaTh CUMMETPHUIO 3TOrO 3JIEMEHTaPHOTO CTOJIK-
HOBEHHUs BO BCE€X JPYTHX, HO JJISl 3TOTO eMy INPHIIOCh MEHSTb
CBOH YroJi 3peHHus, KaK 3puTeJib epecaXKuBaeTcsi B Ipyroe Kpecjo
B T€aTPAJIbHOM 3aJie, XKeJlast Jyyllle BUAeTb CHMMETPHIO, He3aMeT-
HYIO IPYTUM 3PHUTEJISIM, OHAKO TOT (aKT, YTO OH CUAMT Ha bGoJiee
ya06HOM MeCTe, He BJIMSIET Ha caM CIieKTaKJib. Bce n3aMeHeHus yria
3peHus], paccMoTpeHHble [10iireHcoM, He BJIMSIIOT Ha CKOPOCTD TeJl.

Paccmotpum nBa npumepa. Ilycts BTOpOE Teso m, HaxoauTCs
B TIOKO€, a m, ABUXXETCS MO HANpaBJEHHIO K HEMY Ha CKOPOCTH .
Kakxum Gyzet pesy.ibraT cTo/IkHOBeHHMs? Macca m, U3MEHHT cBoe
HarnpaBJieHHe 1 NpeBpaTUTCs B —v? OCTaHOBUTCS M MepeaacT BCIO
CBOIO CKOpOCTb m,? [lepenact eMy TOJIbKO 4acCTb MMITYJIbCA, U OHH
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BMeCTe TMOKATSATCS BMPaBO C pa3HbIMH
CKOPOCTSIMU?

CHayasia Mbl He UM€eM CUMMETPHH, @ &
KaKk B MpeabiAyllleM cJyyae, M JIUIIb .
ragaeMm, 4yto npousoiger. 3atem [oit-
reHC paccMaTpUBaeT 3TO CTOJIKHOBEHUeE & or

3
3

beper

Ha 6opTy Kopab.isi, KOTOPBI ABHXKETCS —— P

BIIPaBO CO CKOPOCTHIO v/2. YToObI nposic- Qs Ob

HUTb CUTYALMIO, OH NpUOeraeT K NMOMOLIM A —
IByX Habmonateneit. OIUH U3 HUX HEMNOZA- v/2
BxeH (Or) U cTouT Ha Gepery kaHaia,

a BTOpOi1 HaxoauTcst Ha kopabuse (Ob),

KOTODbIA IILIBET B HAlpaBJ€HUU m, C NOCTOAHHOW CKOPOCTHIO
v/2. Ob nBuxeTcst BMecTe ¢ kopabJieM, I03TOMY [JIsi HETO Macca
m, He CTOUT Ha MecTe: OHa MPHOJIMXKAETCS] K HeMY CO CKOPOCTbIO
v/2. C apyroii CTOpoHbI, Tak kak Ob JBUXKETCS B TOM Xe HarpabJie-
HHH, 4TO M /m,, I/IS HETo 3Ta Macca Oy/IeT ABUraThCsl Me/lleHHee. ITO
TOT Xe 3 deKT, 4YTo Mbl 3aMeyaeM, Koraa eaeM B aBTomobuie. Ham
Ka)keTcs1, YTO HemoABUXKHbie POHApH MPHOIHIKAIOTCS K HAM CO CKO-
POCTBIO Hallleid MalIMHBI, @ MALIMHBI, KOTOPBIE e4yT [0 COCEJHUM
noJiocaMm, eayT MeJlJIeHHee, 4eM KOria Mbl CMOTPUM Ha HUX C TPO-
tyapa. Utak, Ob mpuCyTCTBYeT IIPH CJI€AYIOLIEM CTOJIKHOBEHUH:

m, m,
» @

/2 -v/2

Hama MHTyHMUUs MOXeT Mo/JCKa3aTh, KaK MPOU30HAET CTOJIK-
HOBeHHe: CKOPOCTH KaXKJI0i MaCChl MIOMEHSIOTCS Ha OOpaTHbIE.

m, m,
& J
P M

-v/2 v/2

C Touku HabmogeHusi Ob MOXHO OLEHUTb 3TY CHMMETPHIO.
Yr1ob6bbl CKa3aTb, YTo Habmoman 61 Or, Mbl JOJIKHBI OTAEJUTH
OT JIByX MacC 4aCTb JABH)XXEHHS, BbI3BAHHOTO MEPEIBUXKEHHUEM KO-
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pabas. Bo3Bpawasich k NpuMepy ¢ aBTOMOOMJIEM, €C/IM MBI OCTa-
HOBUMCSI Ha 000YMHe, MalIMHbI, KOTOPbIE €XaJld B HallleM Ha-
npaB/ieHUH, MPUOOPETYT Hallly CKOPOCTb, a T€, YTO ABMIAIMCh
B MPOTHBOMNOJIOXHOM, OTepsiioT ee. To ecTb m, U m, npuobpeTyT
U notepsioT v/2 cootBeTcTBeHHO. [locse cronkHoBeHust Or yBU-
JIMT, YTO m, OCTAeTCs B HEMOJBHUXXHOCTH, a m, YAAJISETCS BIIPaBO
CO CKOPOCTBIO 0.

Ioaxon, NPUMEHMMBIii K 3TOMY KOHKPETHOMY CJIy4alo, JIErKO
MO3BOJISIET NPEAyrajaTh Pe3yJibTat JI0O0ro CTOJIKHOBEHHUS MEXIY
IBYMs TeJlaMH, MMEIOIMMHU PaBHYIO MaccCy, KOTOpble ABHXKYTCS
C pa3Hoi1 CKOpocTbi0. YTO ke MPOUCXOAUT, KOTrJa MacChl He paBHbI
Apyr apyry? 3To ycJoBHe, Ka3aloch Obl, HApyLIaeT CHMMETPHIO,
Ho [olireHc cyMesn BoccTaHOBUTS ee. /{11 KaXk 10 CKOPOCTH JIOAKH
CyLIIECTBYET CKOPOCTbD, MO3BOJIAION[As HAM UMETb YAOOHYIO TOYKY
HabJloieHus1, B KOTOPOii KaXk[[0€ TeJIO MEHsIET CBOe HampasJjieHHe
MTOCJIE CTOJIKHOBEHHS. ITO

v -m,7,
m, +m,

B uncinTese aToro BbipaXKeHUsi CKOPOCTh YMHOXKA€TCSI Ha Mac-
Cy ¥ moJiyyaetcsi pu3nyeckasi BeJIMYMHA, KOTOpPast Ha3bIBaeTCsl MO-
MeHTOM (MOMEHT p TeJsla MacChl m paBeH p = m - v). Pa3nenus ero
OISITh Ha Maccy, MoJyyaeM CKOpOCTb. PaccMOTpuM cienyouryio
CUTYaLHIO.

m,
¢ E
5 Pt
vl —vz
@ Or beper
e~
€ 0b) T
Anr —p
m, v, —m, v, Kanan
m +m,
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Teneps Macce oTiMyaloTcs: m, 60sbiue, Yem m,. YTo6bl Tyyine
OnMCaTh CTOJKHOBEHHE, PeNONI0XUM, YTo v, 60blle v, (MK elle
Jyyue: m, - v, > m,- v,). Ecu Mbl IpUCYTCTBYEM NPH CTOJIKHOBE-
HUM KOpabJisi, KOTOPBIN ABMXKETCS BIIPABO C MOCTOSIHHOM CKOPO-
CTBIO, TO:

mv-m,v,
m,+m,

Mbi1 6y nem HabofaTh CiieayoLlLee:

m,
m,
o
., -—

_m "
m, +m, (v, +v,) ml+m2(vl+”2)-

Mockonbky m, Gonble, yeM m,, A1 Habmonatens Ha 6opry
kopabJuisi MasieHbkasi Macca Oyzer ABUraThcsi GbicTpee, YyeM 60Jib-
mas. V13 ceoeit cMoTpoBoii 6amnu Ob 3aMeTUT, 4TO m, MOCJ1e CTOJIK-
HOBEHHUs HAYHMHAET JBUTraThCsl B 0OPaTHOM HanpaBJeHHH, KaK 1 m,:

m,
my
F
-— —
m, m,
—_——\?, + —A\V, +,).
ml+m2( 1+ 2) ml+m2( ! 2)

Yr1o6bl NMOHATb, YTO Habmogaer Or, CTOSALIMA HENOABHXHO
Ha 6epery, Mbl 10JXXHbI TPU6ABUTD

m v -m, v,
m, +m,
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K Macce, KOTOpasi IBUraeTcsi B HanpapJieHUH kopabas (m,), ¥ oT-
HATb CaMyl0 GOJIbILYIO CKOPOCTb OT MacChl, KOTOpasi JABMIaeTCs
B 06paTHOM HanpaBJieHHH, m,. Tak Mbl IOJTyYMM pe3yJIbTaT, O4eHb

JlaneKui oT UHTYUTHUBHOTIO:

AbABON B AETANAX

Ha nepBbii B3rnaa AOBONLHO NPOU3BONLHOE BbIPAXEHWE CKOPOCTH Kopa6ns
COOTBETCTBYET TaK Ha3biBaeMOMY LIeHTPY Macc. ITo a6CTPaKTHOEe NOHATHE,
04YeHb NonesHoe ANA U3y4eHNa NOBeAeHN MHOMUX GU3NYECKUX cucTeMm. Ans
ABYX T€N M, N m,, PaCNONOXEHHBIX B X, U X,, OTMEYAETCA TO4KA Ha NPAMON,
coeauHsaiowe ux. Ee nonomeHue x, onpeaenseTcs Kak:

JMeXiemy Xy
m+m,

XCI'"

LleHTp Macc 0603Ha4aeT TO4KY paBHOBECHUS, Ha KOTOPYIO MOXHO NOCTaBUTb
AOCKY, ypaBHOBeELWMWBAIOLWYIO 06a Tena (CM. pUCyHOK). Ecnu Maccol ABUraioTes,
TO ABUraTbCA GyAET 06bIYHO M TOYKA X . E€ CKOpoCTb 6yAeT paBHa

_Myvi+m, v,
cm m+m,

MOMeHSAB 3HaK v, 4TOGbl NOKa3aTb, YTO 3Ta Macca HaYMHaeT ABUraTbCA
BNIEBO, Mbl NOAYYMM BbipaXK€HUE AN CKOPOCTU KOpa6sA, KOTOPbLIN, CneaoBa-
TENbHO, HAXOAUTCA B LEHTPE Macc — HaunyyweM mecre, 4To6bl HabnoaaTh
CUMMETPHIO CTONIKHOBEHWSA, YUUTbIBAsA 3aKOH COXpaHEHN MOMEHTA, Mbl NO-
nyYaem, YTO CTONIKHOBEHUE HE MEHAETCH NP U3MEHEHUN CKOPOCTH LieHTpa

maz

: @
‘

X2

Qo
X
x

[a}

3
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(m,—m,)v, +2myv, 2mv, +(m, -m,)v, '

m, +m, m, +m,

macc. Mbl MOXXeM noapo6Hee pacCMOTPeTb, KAK MEHRAIOTCA CKOPOCTU ANA Ha-
6éniopartenen, HaxoaAWMNXCA Ha Kopabne u Ha 6epery. Bo3bMeM nepemMeHHble
V,,, (CKOPOCTb MaccCbl m,, KAGKOW OHA KAXETC C Kopabnsa A0 CTONKHOBEHHSR),
V,,s (CKOPOCTb MAccbl m, ¢ KOpaGna A0 CTONKHOBEHUSA), V, .. (CKOPOCTb Macchbl
m,, KAKOM OHa KaeTcs ¢ 6epera A0 CTONKHOBEHHUS), V, ., (CKOPOCTb Macchl m,
c 6epera A0 CTONKHOBEHMUA) U v, (CKOPOCTb Kopabns). [na Ob A0 CTONKHOBEHUA
CKOPOCTHU TeN paBHbl:

myvi=my-vy| My (vi+v,)
Vlba'Vloa'Vb'Vl‘( = ,

m, +m, m, +m,

_ o _(myvi=my v, _m,-(v,+v2)

Vaba = V20a "V ="V2 = .
m, +m, m +m,

M3 3TOro Bblpa)KeHUs MOXMHO NONYYUTb OAWUH U3 KNIOYEH CUMMETPUKN B LIEH-
Tpe Macc: B Hem 06a Tena UMeloT OAUHAKOBbIW MOMEHT (M. - v, = m,-V,, ).
Mocne cTONKHOBEHUA HanpaBNeHWUA MEHRAIOTCA, TO €CTb:

_my-(vi+vy) Vbd_ml-(v1+v2)

Vibg =
m+m, m+m,

rae HaeKc d tenepb 3aMeHAEeT a, 0603Havas, YTo 3TO CKOPOCTH NOCNE CTONK-

HOBEHUA. YTOOblI NONY4YNTb CKOPOCTb C 6epera, AOCTaTo4YHO yOpaTb Nepsoe
U3MeHeHue:

mi,-(v,+v2)+(m,.y‘_mz.vz)__(mz—m,)~v1+2~m2~v2

Vieg = Vipg + Ve = —

lod = "1bd T 70 m, +m, m,+m, m,+m,

Vaog = Vabg +V my-(vi+va) (myvy—myvy)  2:myvik(mh-my)-v,

20d =VYapg *Vp = + - .
m, +m, m, +m, m, +m,
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Ot BHMMaTesIbHOTO B3rjsja [lolireHca He yCKOJIb3HYJIM [1Be
HOBble CUMMeTpUH. XOTsI NPH CTOJIKHOBEHUH CKOPOCTH TeJl MEHSI-
IOTCS1, €CTh BEJIMYUHBI, KOTOPBIE OCTAIOTCS Heu3MeHHbIMU. [1pexae
BCEro 3TO Macca, a TakXKe CyMMa POU3BeIeHMT KaXK/I0if MacChl U ee
CKOpocTH (MOMEHTA) 10 U MocJje cToJKHOBeHus. To ecTb:

m-v,  tm, v, =m

1 1a 1 l_)1 nocae + m2 ’ 02 nocae

plllo +p2no =p1 nocae +p2 nocae’

ITy CUMMETDHIO MOXHO HaboaaTh U B APYrUX (pU3MYECKUX
cutyauusix. O60611asi, Mbl MOXKEM CKa3aTb, YTO OHA SABJISAETCA OJ-
HUM U3 CTOJINMOB (PU3MKH — 3aKOHOM COXPaHEHHsl YIJIOBOTO MO-
MeHTa. [ToiireHc 0OTMETHJ HJIMYHe ellle OJHON BeJIMYUHBI — CYyMMbI
MPOU3BeEHUS KaXK/J0i MacChl Ha KBaJIpaT ee CKOPOCTH JI0 U NocJie
CTOJIKHOBEHHU S
. v 2

2 nocae*

.p2 0.2 = 0.2
ml vl 1m+m2 02 10 ml vl uncm~+m2

3nech HeTPYIHO 3aMETHUTD NTPOSIBJIEHHE TPUHIUIIA COXPaHEHHUS
3HEpPruM, B JaHHOM CJIyyae KMHETHYECKOI.

Hano yrounuTs, yto [ioiireHc paboTan B JOHBIOTOHOBOIA Teo-
petnueckoit cucreMe. OH HU pa3y He UCII0JIb30BaJ MOHSATHE CUJIBI
U, CJle0BaTesIbHO, HU pa3y He rOBOPHJI O CUJie JeCTBUS U peak-
1M, 4YTOObI OOBACHUTD U3MeHeHHe ckopocTH Tes. CeroaHs ynpy-
r¥e CTOJIKHOBEHHS! pellaloTCs Ha YPOBHe 3JleMEeHTAapHON (U3MKH,
TIPH 3TOM CaMO c000ii pa3yMeIOIIUMHUCS CYMTAIOTCS NPUHLIUIIBI CO-
XPpaHeHHUs IHEPTUH C AByMs] YPaBHEHUSIMH U ABYMsI HEU3BECTHBIMU
(xoHeuHbiMu ckopocTsiMHU ). Ho Toitrency 6b110 TpyaHee, yem HaM,
Beab B XVII Beke 3aKOHbI COXpaHEHUS] IHEPTUH yxe CO3peBasH,
HO MoKa He OblM 4yeTko copMy/HpoBaHbl. B HEKOTOPOM CMbIC-
Jie y4YeHbli IpeBpaTUJI 3ajlayy U3 AMHAMMYECKOH B CTaTUYECKYIO.
CrankuBaiolyecs Teja, pa3yMeeTcsl, IBUXKYTCs, XOTSI OH HabJio-
a7 X C TaKOi CUMMETPHYHOH U MpeacKa3yeMoil NepcrneKTHBbI,
KakK 6yITO OHH He BHIXOAUJIM U3 PAaBHOBECHSL.

AHam3 cronkHoBeHuU# [TolireHca MoXeT CUMTATbCS PEBOJIIO-
LIUOHHBIM, IIOTOMY YTO OH 3HAMEHYET POXKJIeHHe MaTeMaTHYECKOM
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¢usuxu. Korna mel mpeacrasisieM ce6e ¢pU3NKa, MOTJIOUEHHOTO
pabotoit, 6yab To Anbbept JitHiuTeitH wm llennon Kynep, Haue
BoOOpakeHHe pUCYeT HaM JOCKY, NoKpbiTyio popmysnamu. Ho Tak
6bL110 He Bcerza. [anieii omuchIBa 3aKOHBI MaJIeHU s TeJI CJIOBAMH,
noMorasi ceG6e pUCYHKaMH reOMeTpU4YeCKUX QUTYP, TaK XKe JeIaln
ApxuMen u Bce ero npeamecTBeHHUKH. [laxce [>keposamo Kapaano
pelan KyGuyeckoe ypaBHEHHE B CJIOBECHOH ¢opMe, NpeacTaBisis
KaXK/blil €ro YjieH KaKk TpeXMepHbIit Ky0, KOTOPbIit MOXXHO M306pa-
3uTh Ha pucyHke. HaunHas c counnenuss @paHcya Buera anrebpa
npuobpeJia rHOKHIA U TaKOHNYHBIIA A3bIK, KOTOPbIH M03BOJISLI BbIpa-
3UTb ropaszio 6oJblie, HexxesH cyioBa. [loutu cpasy xe [lekapt npo-
TSIHYJIMOCT MeX/1y F€OMETPUYECKUMH PUCYHKAMH M YPaBHEHUSIMH.
Bua KHHTr MO MeXaHHKe U aCTPOHOMHUH PaJMKaJIbHO U3MEHMJICS:
BMecTo naparpados, Hab6paHHbIX MeJKUM WIPUGTOM U NpepbIBaB-
IIMXCS TOJIBKO PUCYHKaMHM MPSMBIX, Tapab0J1 ¥ OKPYKHOCTEH, CTpa-
HHILIbI 3aMOJIHUJIUCH ayirebpanyecKUMH BbIPaXKEHUSIMH, B KOTOPBIX
nepemMexaauch OYKBbl M 3HaKH onepaiuii. ITOT HayyHbIH nepe-
BOPOT, COCTOSILIMH B MaTeMaTU4YeCKOH 3aMMCU U MaTeMaTH4eCKOM
noaxoae Kk ¢usuke, 6611 coBepuieH uMeHHO [ioiireHcom. [Toutu
CO CTONPOLIEHTHOH YBEPEHHOCTbIO MOXKHO CKa3aTh, YTO BbIUMCJIE-
HUSl CTOJIKHOBEHHIi, KOTOPbl€ OH 3alMChIBAJI HA CBOMX 00JIbLIMX
Jucrax B 1652 roxy, G614 nepBbIM IPUMEPOM ypaBHEHHUIA, B KOTO-
PbIX lepeMeHHbIe 03HaYaJIM CKOPOCTb U MacCy — MHBIMHU CJIOBaMH,
¢dusmnyeckue BemunHbl. Pa3ymeercs, 3TOT nepexoa ObLI MOCTENeH-
HbIM. Cam ToiireHc, kak 1 Hbl0TOH, npeanoyuTan TpaaullHOHHBIH
MeTO/I 3alUCH, BOCXOJUBLIMIA K ApXuMeny.

OnHako nepemeHbl, BCTpeyamoudecss B coynHeHun «O odeu-
HceHuu men noo eausHUeM yoapas, CleJaHbl B yxXe TEOPUH OTHO-
CUTEJIbHOCTU. JTa eTajlb He YCKOJIb3HYJI1a OT JiHIITeiHa. B cne-
L{MAJIbHOW TEOPHHM OTHOCHTEJIbBHOCTH TOYKU 3PEHHUs Ha3bIBAIOTCS
cUcTeMaMH OTcyeTa. Te, 4TO OCTAIOTCS B IOKOE MJIM ABHXKYTCSI C 110~
CTOSIHHOM CKOPOCTBIO 110 OTHOILIEHHUIO K JIPYTUM, Ha3BaHbI MHEPLIU-
anbHbIMU. B 1954 roay JitHuiTeiiH nucan cBoeMy apyry, iBeinap-
ckoMy uHxeHepy Mumemo Becco:

«B cymHocTH, cnieanbHast TeOpUsi OTHOCUTEIbHOCTH BCETO JIMLIb
aanTUpPYeT NMOHSATHEe HHEPLIHAIbHON CHCTEMBI K TBEP/I0ii yBepeHHO-
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CTH, IPOAMKTOBAHHOI OIBITOM, YTO CKOPOCTb CBETA MOCTOSIHHA B JIIO-
60i1 nHepuuanbHON cucteme. OHa He MOXeT 060HTHCH 6e3 NOHATHS
HHePLUHATIBLHON CUCTEMBI, HEBO3MOXXHOMH C 3MHUCTEMOJIOrHYeCKOii TOY-
k1 3peHus ([IpHcT] Max sicHO NOKa3bIBaeT HECOCTOSATENBHOCTD 3TO-
ro MOHATHS, XOTSI O HEM yXe HauMHaJu 3aayMbiBaThcs [loiireHc
u JIei6Hm1L)».
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