3APOKJIEHUE OIITUKU. IIVTOCKOE 3EPKAJIO (onmuxa panneii Aumuunocmu,)

OnTuka — Hayka, KOTOpas y>Ke€ B JPEBHOCTH MPSAMO WU
KOCBEHHO ObLIa CBsI3aHA C MPAKTUUECKUMH HYKIAMH.
I'peueckue reoMeTpbl, NPUCTYIHUB K UCCIIETOBAHUIO
ONTHYECKUX SIBICHHI, B TOM YKCJIE aTMOC(PEPHON ONTHKU
(T.H. “Memeopwr”), OOHAPY WU BUAUMYIO IPSIMO-
JMHEHHOCTh PacpOCTPAHEHUS CBETA: MOJCKA3KOM 3/1€Ch
MOCITYXHWJIH OTOpachIBa€Mble MPEAMETAMU TEHU.

3areM y4eHHe O CBEeTe ObLJIO BKIIOYEHO B CUCTEMY
JUHENHON reoMeTpun; ObUTH pa3paboTaHbl FEOMETPU-
YECKHE METO/Ibl 00pa30BaHus U300paKEHUS KaK OT
IJIOCKOTO, TaK U OT KPUBOTO 3€pKaJia - 3TH UCCIEIOBAHUS
I'PEKU Ha3BaM Kamonmpukxoil (Hayka 00 OTpakKeHUH
Jy4der OT 3epKaJIbHBIX NMOBEpXHOCTEN). MeTonrka
MPOCIICKUBAHUS JTy4da JUIsl HAXOXKACHUS U300pakeHus,
BIIEPBBIE CEPbE3HO M3yUeHHas BO BpeMeHa Iludaropa,
LIMPOKO MCMOIb3YETCs MPU ONTUYECKUX pAcUETax U B
HalIu JHH.

B 444 1. no H.5. rpeueckuii punocod Immenoxa

[pubnusurtensHol natoit poxxaerus [Indaropa MoXXHO CUUTATH
570 1. mo H.3. [Tudarop pommmcs u ki cHadana Ha octpoBe Camoc,
B 531 1. mo H.3. mepecemmics B FOxnayto Utamuio, koTopas
BITOCJICICTBMHU NMeHOBaxach Bennkoit I'permeii. O3HAKOMUBIINCE B
MOJIOZIOCTH C HEKOTOPBIMH JocTixkeHusiMu PDaneca u coOpas
CBeneHHs Xperos, [Tudarop mpumien xk yoexx1eHHI0, 9TO BCE B
MHpE OTPENEISIETCS YHCIaMH WIN COOTHOLICHUSIMU YUCEI.

Yro KacaeTcs ero UCClIeI0BaHuil B 00ACTH ONITHKH, TO OH CYHTAJI,
YTO OOBEKTHI CTAHOBSATCS BUANMBIMH Oaroapsi
“BBICTPEIMBACMBIM” UMM KPOXOTHBIM YaCTHIIAM , TTOMAJIAIOIINM B
a3 genoBeka. Ilorpscaromniee npeasuacaue ITudaropa
BCIIOMUHAJI HA BCEX 3TANaX CO3IAHUS KOPNYCKVIAPHOU Meopuu.
3Has 3aKOHBI OTPAKEHHS, OH Pa3BHUBAJ F€OMETPHUECKUE METOMbI
IIOCTPOCHHUS MHUMBIX M300paKEHIH IIOCKUMH U KPHBBIMHU
3epKajaMi, OCHOBaHHEIC HA MPOCISKUBAHUY OTPAXKCHHBIX JIYUCH U
HX IIPOJOIIKEHUH 3a 3epKaio.

Omnenoka (ox. 493 —433 mo H.3.) - rpedeckuii punocod u3 Arpurenra Ha Curinu. UHoraa ero
HAa3bIBAIOT NIPEALICCTBEHHUKOM boKOHA: OH MOCTaBUII HECKOJIBKO OPUTHHAIBHBIX OIBITOB L
OOBSICHEHUS ITyTEM aHAJIOTHU HEKOTOPHIX SIBJICHUH MPUPOABL. DMIIEAOKI BEIIBUHY TEOPHIO,
BIIOCJICICTBIH HA3BAHHYIO meopueti OKYIAPHbIX NYYKO8, TI0 KOTOPOI IpeMEeThl CTAHOBSTCS
BUIMMBIMH OJ1aroziapsi UCIIONB30BaHUIO HEYJIOBUMOTO LIYIAJIbIIA, IPOCTHPAIOIIETOCs OT I1a3a U
3aXBaTHIBAIOIIETO BUANMBIN mpeamer. [1o cymiecTBy, BITajIcs CBECTH 3pEHHE K OCA3aHUIO,

Ha4aB TEeM CaMbIM HayYHYIO JUCKYCCHIO, [UTMBIIYIOCS HECKOIBKO CTOJETHH H OKOHYATEIEHO
MPEKPaTHBLIYIOCS TOJIBKO B CPEIHHE BEKa.

BBIJIBUHYJI TEOPHIO, anbTepHaTUBHYO uaee [Iugaropa. Ilo

OMIe0KITy NMPEeAMETHI CTAHOBATCA BUAUMBIMU OJiarofaps
HCITOJIb30BAHUIO HEYJIOBUMOTO LIyNaJIblia,
MIPOCTHUPAOIIETOCS OT IJ1a3a U 3aXBaThIBAIOIIETO BUANMBIIA
npenmMet. Mes o cyniecTBOBaHUN KaKOTO-TO U3ITy4EHHS,
BBIXOJISIIEr0 U3 I71a3a, CTaja U3BECTHOM IO/l HA3BaHUEM
"meopuu oKynApHvIX nyukog". ITa Teopus NOIyUnsia
LIMPOKOE paclpoCTpaHeHue, ogHako B 350 . 10 H.D.
BCTPETUJIA CUJIbHENIIEE COMPOTUBIIEHUE CO CTOPOHBI
ApucroreJs.
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I'MHNOTE3A IIEJUITYHUAA. CUCTEMBI IIVIOCKUX 3EPKAJI (aumuunas onmuxa)

APHCTOTEJb CUUTAN CBET IPOSABICHUEM
HEKOEH pa3psHKEHHOM Cpellbl, HA3bIBAEMOM
neayyuo 1 3anoHIAOIENR BCE IPOCTPAHCTBO.
ITo ero MHEHMIO, YEPE3 ATY Cpelly NEepeaacTcs
OTIPEJICIICHHOTO POjia BO3/ICUCTBUE OT 00BEKTA K
r1a3y. MbICib 9Ta 6€3yCIIOBHO CO3BYUYHA
BbICKa3aHHOU B XIX B. uzee pacrpocTpaHeHUs
CBeTa KakK KojeOaHuil pa3psKeHHOTo ddupa.
N3yuan HEe TOJBKO 3aKOHBI OTPAXKEHUS, HO U
IIPEJIOMJICHHUS CBETOBBIX JTy4€Eil.

ABTOPOM MEPBBIX JOMIEANINUX JO HAC
IPEYSCKUX PabOT IO ONTHKE OBLT IBKJIMI.
N3BecTHa ero “Onrtuka” - TpakTar Mo TEOpUn
MEePCIEKTUBBI. 3aKOHBI TEPCIIEKTUBBI BHIBOASITCS
3]1€Ch U3 YETHIPHAAIATH UCXOIHBIX TOJIOKEHUH,
YCTAHOBJICHHBIX HA OCHOBE ONTUYECKUX
HaOmoneHnii. Ha 3aKkoH oTpakeHusT DBKIIH/T
CCBUIAETCS KaK Ha HEYTO YK€ U3BECTHOE: OH
TOBOPUT, YTO 3TOT 3aKOH JOKA3bIBAETCS B €T0
"Karontpuke», KOTopas, yBbl, HE COXpPaHUJIACh.

Apucrtotensb (384-322 rT. 10 H.3.)- ApeBHETpeUeCKuil Grtocod u
yaeHbslii.  C TOUKH 3peHHUS MOCIEAYIOMIeH eBPOIICHCKON HAYKH
Apucrorens - caMmast 3HaUHTeNIbHAA (UTYpa aHTHYHOCTH. Pouics B
Crarupe. B 367-347 . no H.3. yunncs B Akanemun [TnatoHa B
Admunax, B 343-335 6pu1 BoctinTareneM AJleKcaHIpa - ChIHA Haps
Maxenonnn @unmmnma (Oyaymiero moakoBoana Anekcanapa Bemmkoro).
B 335 . mo H.3. Bo3Bparmics B AQUHBL, r1e 0CHOBAT (PHUI0COPCKYIO
IIKOITy TIepumaTeTHKoB (JIumeit). ApuCTOTeh YCTaHOBIII OCHOBHEIE
3aKOHBI ONTUYECKUX SIBICHUI: MIPIMOIMHEHHOE pacIipoCTpaHEeHHE
CBETa, OTPAXKEHHUE CBETOBBIX JTydeil OT 3€pKaJIbHBIX ITOBEPXHOCTEH,
TIPEIOMIICHHE JIydeH Ha TPaHUIIEe IIPO3PAvYHBIX CPeJl, HAllpHMeED, CTEKJIa
n Bo3ayxa. OTBepras TEOpHIO OKYJISIPHBIX ITyYKOB, [10JIaraj, 9To CBET
SIBIISIETCA MIPOSIBJIEHUEM HEKOEU pa3psKEHHOM cpejibl, Ha3bIBaeMO
neanyyuo ¥ 3aloMHSIONIEH BCe IPOCTPAHCTBO.

Israua (I B. 1o H. 3.) - OHorpaduIeckre TaHHBIC 0 HEM BEChMa CKyIHBI, H3BECTHO JIUIIb, YTO €T0
JesTeIbHOCTH Mpoxoamia B Anekcanapun B Hawase III B. mo H. 3. SBnseTcst aBTOpoM mepBoTo
MaTeMaTHIECKOTO TPAKTaTa, B KOTOPOM ITOABEAEH HTOT MPEIIIECTBYIONIEMY Pa3BUTHIO APEBHETPEUECKOM
MaremMaTHku. Co3/1aTenb TeOMETPHIECKON CUCTEMBI (€BKJINA0BOI FEOMETPHUH), HAa KOTOPOH OCHOBBIBACTCS
Bes KJaccuueckas ¢pusuka. B Tpakrarax OBkimaa “Ontrka” u “KatonTpuka” H3M0KEHBI Pe3yIbTaThl €T0
ONITHYECKHX nccaenoBannii. OH BHEC BKJIAJ B YyCTAHOBJIICHHE 3aKOHOB PacIIpOCTPAHEHHS M OTPAKECHHS CBETA.
Ero reomerpuieckne mocTpoeHNs TEHEH pa3IndHbIX IPEIMETOB M N300paKEHNH B TUIOCKHUX 3€pKaax
YKa3bIBaIOT HA TOHUMAHHUE MPSMOJIMHEHHOCTH CBETOBBIX JTy4eil M paBEeHCTBA YIJIOB MaJICHUS M OTPAXKCHHUS.
OH wucciienoBan OTpaKEHNE CBETOBOTO Jy4a CHCTEMON HECKOIBKUX IIIOCKUX 3epKasl. B cBonx Tpymax
paccMOTpel OTPaKeHHUS CBETa OT IIIOCKUX M CEPHUECKHUX 3€pKal, IPUBET TEOPEMY O PaBEHCTBE YIJIOB
TIaICHAS ¥ OTPAXKEHHS, O CHMMETPUYHOCTH MIPEAMETA M N300paKCHHMS B TNIOCKOM 3€pKaJIe, O MOIOXKECHUH
n300pakeHHs Ha OTHOW IPSMOM C TIPeIMETOM B CEpUIeCKHX 3epKaiax u T.II. Bce 3To maet ocHOBaHME
CUUTATh DBKJINIA OCHOBOIIOJIOKHIKOM F€OMETPHUIECKOH ONTHKH.
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HAYAJIO KATOIITPUKMU - HAYKHN Ob OTPAYKEHMM (anmuunas onmuxa)

BeposiTHO, yke B IPEBHOCTH COYMHEHHE DBKIIN/A OBLIO
OTTECHEHO Ha BTOPOH IJ1aH 6osiee o0beMHOM “KaronTpukoit™
Apxumea (BIOCIEACTBUYU TaKXKe YTEPSHHON), COIepKaBIIEH
CTPOTO€ UBJIOKEHUE BCEX JOCTUKEHUN IPEUECKON reOMETPH-
yeckoit ontuku. Cam Apxumes; ObLT HE TOJIBKO TEOPETUKOM
ONTHKH, HO U MACTEPOM ONTHUECKUX HAOIIONECHUM, O YeM
CBHJIETEJIbCTBYET ONMCAHHAS UM METOAMKA ONPEACIICHUS
suoumozo ouamempa Connya.

B cBoMX pacyeTax OH YUYUTBHIBAET JAKE PA3MEPHI Ye108€4eCK020
3pauxa. IlomydeHHOE UM 3HaYEHHE OKA3BIBACTCS OYEHBb OJU3KUM K
ucTUHHOMY (710 6...8 MM). Bo II B. 10 H.3. Teopust mocTpoeHus
U300paKeHUH KPUBBIMU 3€pKaJlaMU JJOCTATOYHO MPOABUHYIACH
BIIEpE/l, OMPABABIBASI IPEIAHKE, 10 KOTOPOMY ApPXHUME]T MOIKET
puMckuit Grot okosio Cupaxy3, CKOHIIEHTPUPOBAB COTHEUHBIN
CBET “‘3aKHUraTeIbHBIMM BOTHYTHIMHU 3epKaniaMu. Kpome Toro,
JPEBHUM TpeKaM ObLIO U3BECTHO U 3aKUTaTeIbHOE JIEHCTBUE
coOuparolux JIMH3, ONMCAHHOE BIEPBhIE B V B. 10 H.3. B KOMEIUH
Apuctodana “Obnaka”. O 3aKuUrareIbHOM JIEUCTBUM CTEKJISTHHBIX
U XpyCTaJIbHBIX I1apoB nuiryT pumisine [mnauiit u Cenexa.
[TocnenHuii yka3plBaeT Ha YBEIIMUYUTEIBHOE IEUCTBUE CTEKISTHHOU
cepsl, 3a10THEHHON BOIOM.

Apxumen (287-212 rr. mo H.3.) pommics B Cupaxy3ax
(Cyummmist). M3 Bcex aHTHKOB ApXHUME TI0 CKIIaay
CBOETO MBIIUICHHUS O0Jiee BCEro MPHOIM3MICS K THITY
YYIEHOTO HOBOTO BpeMeHH, 00bEeIMHUB B ceOe
TeHHAJIFHOTO MaTeMaTHKa M 3aMeyaTeIbHOTO
HHXKeHepa. ABTOp He JOLISAIIeH 10 Hac
(¢byHIaMeHTAIEHON paOOTHI IO OTPaKATEIFHON ONTHKE
“Karonrpuka”. VI3BeCTHO, 9TO B 3TOI1 KHHTE
COAEPIKAJIHCh CBEICHHS O TOM, "... IOYEMY B IUTOCKUX
3epKaJiax IpeIMeThl U H300paXKeHHs1 OMHAKOBEL, a B

BBITYKJIBIX U cgige[mqecmxlx - YMEHBINEHBI, B BOTHYTBIX

XE, H21.060[20T= YBEJIWYECHBI, IT0 KaKUM IIPpUYNHAM IIpaBast
CTOpOHA MEHACTCH C HeBOfI; Korga B OTHOM U TOM XK€

3epKaie H300pakeHNe TO YXOAUT BIITyOb, TO BEIXOIUT
HapyXKy; [0YeMy BOTHYTBHIE 3epKajla, [IOMEIICHHbIC
npoTtuB CONTHIA, 32XKHUTAI0T MOIOKCHHBINA TIpyT...” . [1o
MpeJannio, ApXuUMes CKer pUMCKAi GIroT Omm3
Cupaky3 ¢ IOMOIIBIO “3a)KUTaTeIbHBIX” BOTHYTHIX

3C€PKAJ.




HAYAJIO ITUOIITPUKU - HAYKH O ITPEJTOMJIEHMM (onmuxa nosoneii Aumuunocmu,)

B sn0xy no3aHel aHTHYHOCTH ONITHYECKUMU
vccienoBanuamu 3anumManuch I'epon u Iltosiemein. Tpakrar
I'epona “Karontpuka” conepKUT 000CHOBaHUE
IPSIMOJTMHEHHOCTH CBETOBBIX JTyueit OECKOHEUHO OOJBIION
CKOpPOCTBIO UX pacnpocTpaneHus. [anee ['epon npuBoaut
JI0Ka3aTeJIbCTBO 3aKOHA OTPAKEHMS, OCHOBAHHOE Ha
MPEANOI0KEHUH, YTO MYTh, IPOXOJAUMBII CBETOM, JIOJKEH
OBITh HAMMEHBIIIUM U3 BCEX BO3MOXKHBIX (3TO YaCTHBIN
Cly4ail MPUHIINNA, TPAAUIMOHHO CBSA3BIBAEMOIO C UMEHEM
®epma). Benen 3a 3akOHOM OTpaXKeHUs paccMaTpUBaeT
pa3IUYHbIC TUIIBI 3€pPKajl, 0c000€ BHUMAHUE Yaemsis
UUJIMHIPUYECKUM 3€pKajiaM U BbI3bIBAEMBIM UM UCKAKEHUSIM
H300pakeHUH.

BrepBble KOTUYECTBEHHBIMU OUONMPUYECKUMU
u3MepeHussMu 3anumMalics [Itonemeii. OH nccnenoBain
IPEJIOMJIICHHE JIy4€eil B BOAE, HAMOJOBUHY MOTPYXKasi JUCK C
JEJIEHUSMH B BOAY U ONIPEAEIISs YIIIbl NAJCHUS U
npenomMiieHus. [lomydeHHbIe O €ro JaHHBIM 3HAYECHUS
MOKa3arelisi IpeJIOMJIEHUS BOBI JIEXKaT B Auaras3one ot 1.25
1o 1.34. IItonemMeil BriepBbie onuca sIBICHUE HOTHO20
GHYMPEHHE20 OMPANCEHUA.

I'epon Anexcanapuiickuii (BeposartHo, I-1I BB. H. 3.) - ApeBHETpEUESCKUN HH)KCHEP U MaTeMAaTHK.
[IpenomaBan B Anexcangpuu. M3 ero oOmIMpHBIX HaydIHBIX paboT 40 HAC AOILIH MOYTH BCE.
Hawnbornee moiHO ccTeMaTH3npoBai 3HAHHS APEBHUX B 00JIaCTH CBETOBBIX siBIeHMH. Ciemys ero
TpyIaM, BCE YUEHbIE CTAIH PA3ACIIATh ONTUKY HAa KAMONMPUKY, T.€. HayKy 00 OTpakKeHUH 1
ouonmpuky - HayKy 00 N3MEHCHNH HAIPABJICHHUS CBETOBBIX JIydel NPH MOMaJaHUH B IPO3padHbIC
Cpeabl, WIH, KaK MBI TeIIepb TOBOPUM, 0 ipenomieHnu. [loutn 3a 1500 net no @epma ['epon umcto
TEOMETPHUYECKUM ITyTEM NMPHUXOANT K YaCTHOH (POPMYITHPOBKE €0 MPHHIUINA JUTS OTPAKSHHUS:
"CKaxXy, 9TO U3 Jydeil. NaJaroNINX U3 IAHHOW TOYKU W OTPAKAIOIUXCS B TAHHYIO TOUK

MUHHUMAJIBHBI T€, KOTOPHIC OT INIOCKUX W COECPHICCKHUX 3EPKAT OTPAKAIOTCA 10, ABHBIMH yriamu".

Kaasauii IITonemeii (I B. H. 3.)- BeNUKHil reOMETp M aCTPOHOM U3
AJIeKcaHApHUH, aBTOp TpakTara “Bennkoe MareMaTHueckoe
moctpoenue actpoHomun B XIII kaurax”™ (MoayduBIIETO
BITOCJICICTBUHU M3BECTHOCTH MO Ha3BaHHEM "AJbmarect'), KOTOPBIA
Oornee THICSTUETIETHS] OCTABAJICS] CBOZOM aCTPOHOMHUYECKUX 3HaHUH. B
“Ampmarecte” [1Tomemei onpenenni MpoIoHKATEIFHOCTD Toa, Aajl
METOJbI pacdeTa JTyHHBIX U COTHEUHBIX 3aTMEHHH, OTMCaHNE
actpomnsaduu, momecTtii karajor 1028 38e3n, 0ObSICHUI SBICHUE
TIPELIECCHH, TIEPBBIM BBEII IONPABKY Ha peQPaKINIO U T.1I.

IIpupan 3aBepleHHBIN BU T€OLEHTPUIECKON TEOPUM MUPO3IaHUS
(nronemeesa cuctema mupa). Co BpeMEHEM €ro CHCTEMY 3aMEeHHIIA
cuctema Mupa Konepnuka.

Cospmarens TpakTara "OnTuka" B IATH KHATAX, TI€ BIIEPBHIE
OITHCAHBI ICHCTBUTENBHO TOUHBIC IUONTPUIECKUE UCCICTOBAHNUS C
LIENBI0 YUeTa BIUSHUSA MPETIOMIICHUS aTMOC(EPHI HAa aCTPOHOMH-
yeckue HabmrofeHus. [Itonemelt He CMOT OTKpPBITH KOHYECTBEHHBIN
3aKOH, CBSI3BIBAIOIIMI YIIIBI AJICHUS W TPETIOMIICHHS, OIIOOYHO
ToJarasi, YTo JUIsl JaHHBIX ABYX CPEH yTJIbI IPETOMIICHUS
M3MEHSIOTCS TIOYTH IPOIOPINOHANBHO yIlIaM MaICHNUS.




INOABJIEHHUE YBEIMYUTEJBHBIX CTEKOJI (onmuxa apabckozo mupa)

[Tocne aHTUYHOTO NIEpHOAa PA3BUTHUS HAYKH O
CBETOBBIX SIBJICHUSX Ha MPOTsbkeHuu rnoutu 900 net - ot
[ITonemes no UoH an-XalicamMa - ONTHYECKUE
UCCJIeIOBAaHUs IPUHECITN MaJio HOBoro. Bo3poxkienue
AHTUYHOTO 3HAHMS U JajibHENIIee pa3BUTHE HAYKH
HayaJuCh B apabckoM Mupe. ApalObl cienand HeMaso B
00acTH MHOTUX HayK, B TOM YHCJI€ U B ONITHKE.
CuuTaercs, YTO UMEHHO OHU CO3/aJIH JIUH3bL, XOTS eIle
umneparop Hepon, no npenanuio, moiab30Bajics
00paboTaHHBIM CMaparjioM (U3yMpPyIoM) JJIs
HaOJIIO/ICHHS TIIaJIMaTOPCKUX OOEB.

KpynHeiimmm couMHeHreM 1Mo ONTHKE, HAITMCAHHBIM B
cpennue Beka, Obu1 TpakTat “Cokpouiie ontuku” MOH
an-Xaiicama, riie OH KpUTHUKYET MPEACTaBICHHUE O
3pUTEIBHBIX JTy4aX U UCXOAUT U3 TOTO, UTO JIyYH CBETa
pacpoCTpaHAIOTCsl OT UCTOYHUKa cBeTa. Ha ocHOBe
U3YyYCHHS aHATOMUHU TJ1a3a YYEHBIM paccMaTpUBacT
MEXaHM3M 3pPEHUS, 3PUTEIBHOE BOCTIPUATHE U OOMAaHbI
3penud. Kpome “Kuuru ontuku’™, OH Hamucas emie
HENBINA Psii ONTUYECKUX TPAKTATOB, B YACTHOCTH, “KHuUTy
0 3aKHTraTesIbHOU cepe”, JexKalryro B OCHOBE TEOPUHU
JIUK3, IBA TPAKTATa O 32)KUTATENbHBIX RAPAOOIUYECKUX
3epkanax v “Kuury o popme 3armMeHuit”, comeprrantyro
TEOPUIO KAMEPbI-00CKYPbL.

OTmeTuM, 4TO OOIITUPHBIE CBEJCHUS IO ONITHUKE
COJIEPKAIIUCh B TPY/AAaX BETUKUX apaOCKUX aCTPOHOMOB U
dunocodor MOH-Cunsl (“Tpakrar 00 ocBelieHUU
ceetoM”) U An-bupynu (“Actponsbun”, “Tenn”),
HanucaHHbIX B X - XI Bekax.

N6 an-Xaiicam - maTnHU3NpOBaHHOE UM AjbXa3eH (965-1039). Poxmics B bacpe. XKun u pabotan B
Kanpe. barogapst cBOuM BEIJAIOLIMMCSI CHOCOOHOCTSIM 3aHUMAJ Ha POIUHE TOKHOCTH BU3HUPA,
OITHAKO JIOOOBH K HayKe IMOOYyINIIa ero OCTaBUTh CIYXOy M 3aHATHCS TOIBKO HCCiIenoBaHmsIMA. VIOH an-
Xaticam OBUT BBITAIOMIAMCS (PH3HKOM, MATEMAaTHKOM, aCTPOHOMOM, BpadoM U Griiocopom-
KOMMeHTaTopoM ApucroTeisi. VIOH an-Xaficam cTaix OCHOBOITOJIOKHUKOM OITBITHON HAYKH, TIPUYEM
TIIATENbHBIC SKCTIEPUMEHTHI OH COYETall CO CTPOTMM MaTEMaTHUECKIM J0Ka3aTeIbCTBOM BCEX CBOMX
yrBepkaeHnid. OH SBIETCS aBTOPOM (pyHIaMEHTaIBHOTO TpakTaTa “COKpOBHINE ONTHKH ,
COCTOSIIIIETO U3 CEMH KHMT, 13 KOTOPBIX TPH MOCBSIIECHBI I1a3y U 3peHuto. OcoObli mHTEpEC
MIPEACTABISIET MOCICTHSA KHUTa: OHA TPAKTYET BONIPOCH! IPEIOMIICHNUS CBETA B IPO3PAYHBIX CPENax, B
HEH MBI BCTPEYacM OIMCAHUE OTKPBITUS YBEIMIUTEIBLHOTO CTEKIA, OHAKO, BOIPOC O XOAE JIy4a B
JIMH3€E OH HE paccMarpuBacT. BHec cyliecTBEHHBIE YTOUHEHHS B 3aKOH OTPaKEHHS, TPOBEPSIBILUICT UM
HAa 3epKajax, ceJaHHbIX U3 jkene3a. MIOH an-XalicaM yCTaHOBIII, YTO IAJAarOIINi Ha IOBEPXHOCTh
3epKaja JIyd, HOpMaJb K 3TOI MOBEPXHOCTHU M JIyd OTPa’KCHHBIH JIeKaT B OJHOM mtockocTH. Onposepr
Meopuio OKYIAPHLIX NYYKOE, PEIINI 3a/1ady IOCTPOSHUS N300PAKEHNUS B BBIMTYKIIBIX 3E€PKANaX,
MIPEATIOKIIT pa3yMHOE OOBSICHEHHE ONTHIECKON MILTIO3UH - OTPOMHBIX pazmMepoB JIyHsI Haz
ropu30HTOM. OTKPBUT BO3MOKHOCTD HOYyYCHHUS ICHCTBUTENBHBIX H300paKEHUH TP ITOMOIIHN 3€pKall U
TIPETOMIIIONINX CPEJl, OTIMCHIBAJI IEHCTBHE “TIPO3padHBIX chep” U3 CTEKIJIA U TOPHOTO XPyCTalls U

€TI0 UMCHEM.




CPEAJHEBEKOBAS OIITUKA

bonpioe BausiHUE HA CPETHEBEKOBBIE ONITHUECKUE

UCCIIEA0OBaHUs OKa3ajl HaMCaHHbIA B 12711, 1ecATUTOMHBII

TpakTaT nojsckoro gusrka Buresmwio “Ontuka”, B KOTOpOM

OIMKCaHbl MHOTOYHCIICHHBIE OIBITHI K HAOMIOACHUS 32

IPUPOIHBIMU ONTHUYECKUMU SIBIICHUSMH U pa3paOdO0TaHbI

BaYKHBIE JJIsI Xy OKHUKOB BOIIPOCHI ITEPCIIEKTUBHI. SBIISSCH B

OOJIBIION CTEMEHU yAaYHOW KOMIWIISIMEN padoT DBKIIN/IA,

[Ironemest u Anbxa3zeHa, TPAKTaT Ha JOJTHUE TOABI CTAJ

OCHOBOM YHUBEPCUTETCKUX ONTUYECKUX KypcoB. [ paBropa

XVI Beka, moMenieHHas Ha 00JIOKKE OJHOTO M3 U3TaHUH

“OnTuku”, MPEeACTABISIET BCe HanboIee BaXKHbIE ONITHYECKUE

SIBJICHUS1, OITUCHIBAEMbIE B HEIl:

* y4eHHe 0 Memeopax, i arMmocdepnas ontuka (ComnHile,
pazayra, rajio, MUPaxu | T.11.);

* YYEHHE O hepchnekmuge (Cy>XKarIIUiCs MOCT, pa3MephbI
CJIOHOB U KopaOJiei);

* ydeHHEe 00 OTpPaKECHUSIX, WIH Kamonmpuka (1300paxxeHue
B IJIOCKOM 3€pKaiie, OKyCHUpOBKa chepruuecKuMU
3epKaJlaMu);

* y4YEHHE O MPETOMIICHUSX, WU Ouonmpuka (“u3iom”
MPEIMETOB, TOMEIIEHHBIX B BOIY).

Kpome Toro, XyqoKHUK IPEeACTaBUII HA TPABIOpE
MBICJIIEHHO TIEPEHECEHHOE UM B CPEAHUE BEKA COXKIKEHUE
pumMckoro ¢uorta ApxumesoM B raBanu CHupakys.

K coxanenuro, pynnamentanabHas padota Buremio 6omee
150 et mpakTuyecku He OblJIa U3BECTHA, YTO, KOHEYHO,
CKa3aJI0Ch Ha TeMIaxX Pa3BUTHS ONITHYECKUX UCCIECAOBAHUN B
EBpore. [Ipu 3TOM MOSBUIICS 3HAYUTENBHBIN Pa3pbIB MEXKITY
PAKTUKOW PEMECIIEHHUKOB - CTEKOJIBILIUKOB U TEOpUEH
YHUBEPCUTETCKUX TTPO(HECCOPOB-ONTUKOB.

Butenno i Burennuii (XIII Bex), moabCKuiA yaeHBIH-(PHU3HUK, OKa3aBIINi OOIBIIOE BIHSIHUE
Ha CPEAHEBEKOBbIE ONTHYIECKHE HCCIEIOBAaHNS Oarogaps AECATUTOMHOMY TPaKTarTy,
BKIIIOUMBIIEMY B CE0Sl OuOnmpuKy, Kamonmpuky, nepcneKmugy, OnucaHus 1 00bsSICHEHHS
TIPUPOJBI 3PEHMS, OCHOBHBIX ONITHYECKUX OMBITOB M MPUPOAHBIX SIBICHNH. TpakTar Obl HanmcaH
B 12711, a m3man Toneko B 15331 SIBnssach B OONBIION CTENEHN yIauHOW KOMIHIISAIHEH paboT
EBximmna, [Itonemes m Anpxa3eHa, TpakTaT HAYMHAS CO BTOPOH OOBUHBI X VI Beka n3ydaincs Bo
Bcex yHHBepcuTeTax EBporsl (ogHa u3 myummx padot Kemepa mo ontuke, HanmcanHas B 1604
roxy, HazeIBajach “JlomoaHenus k Buremmio”).
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N30OBPETEHUE OUKOB. CTPOEHME IJIA3A (onmuxa snoxu Boszpooscoenus)

B obGmactn ontukm HanboJjiee BaxKHBIM
JTOCTHKEHUEM CPEIHEBEKOBbs OBLIIO M300peTeHne
B XIII B. ouko6, TOrna xe¢ NOSABUINCH HAKOHEIL]
NIepPBHIC CEPbE3HBIC UCCIICIOBAHMS IO ONITHKE.
HaubGonee uzBectusl padoTsl bakona, MHOTO
BHUMAaHUS YICIISBIIETO MPEIOMIICHUIO U
OTPKECHUIO B JIMH3AX U 3epKajiax.

OTOpBaHHOCTHIO YNCTOM HAYKU OT MPAKTUKHU
00BsicHAETCS TOT (haKT, YTO YUEHBIE-ONTUKH HE
PEKOMEH0BAJIA HOIIIEHHE OYKOB: “OCHOBHAs 1IEJb
3pEHMS - 3HATh MPABY, JUH3BI JJI1 OUKOB JIAOT
BO3MOKHOCTh BUJICTh MPEIMETHI OOIBITUMU UITH
MEHBIINMH, YEM OHH €CTh B JICHCTBUTEILHOCTH, ...
WHOM pa3 MepeBepHyThIMH, 1e(HOPMUPOBAHHBIMH U
OIIMOOYHBIMU, CIICIOBATEIFHO, OHU HE JAI0T
BO3MOXXHOCTH BHJIETh ICHCTBUTEILHOCTD .

OpmHako, OCTAHOBHUTH Pa3BUTHE OYKOBOTO
peMecia ObIJI0 HEBO3MOXKHO, 1, HAYMHAs ¢ KOHIIA
XV Beka, TpOMCXOAUT PE3KUI CABUT ONITHKU B
IPAKTUYECKYIO0 00JIacTh, BO MHOTOM OJiarogaps
Tpyaam Jleonapao n1a Bunum.

Pomxep Bakon (1214-1294) - MoHax-ydeHbIH, 3aTpaTUBLINIA KPYITHOE COCTOSIHHAE HA HAyYHBIC M3BICKAHHS.
Vickan moaTBepKICHNSI CBOMX TMITOTE3 B OIIBITE, & HE B pasyMe. ABTOp NMOCBAIIEHHOTO ONTHKE Tpakrara Opus
Majus (“bomnbmoii Tpyx”), B KOTOPOM ONTHYECKUE TEOPEMBI 000CHOBAHBI TEOMETPUICCKIMHU TIOCTPOCHUSIMHU.
OH ycTaHOBHII HEOIPEIENIEHHOCTh (QOKyca Ui TIYOOKOTO cheprIeckoro 0Tpaxarelst U €ro OHO3HAYHOCTD JUIS
napaboIMYecKoro 3epKaja, MaTeMaTHIECKH CTPOTO JOKa3aJl HaJIMIHe IPOAOIbHON cheprueckoit abeppayuu 'y
BOTHYTOTO C()epHUIECKOT0 3epKajia. B To ke Bpems, mpeaBuIs yCIIeXH SKCIIEPUMEHTATLHON HayKH, YTBEP KA
““...dTO MPO3padHbIC TeNa MOTYT OBITH TaKk 00PaObOTaHBI, YTO OTAAIECHHBIE IPEIMETHI TIOKAKYTCS
MIPUOIMKEHHBIMH ... TAaK, YTO HA HEBEPOSITHOM PACCTOSIHUH OyZIEeM ... Pa3iIudaTh MEIBYANIINC BEIIH, a TAKKe
OyzieM B COCTOSIHUH yCMaTpHBATh 3BE3/IbI, KaK HOXkenaeM”’. MOXKHO MPEANOI0KUTb, 9TO BakoHy ObIiM N3BECTHBI
HEKOTOPBbIE KOHCTPYKIIMH 3PUTEIBHBIX TPYO, TaK KaKk OH IIOHUMAJI, YTO BUANMAS BEJIMYHHA IPEIMETOB
00ycIIOBIIEHa HE PAaCCTOSTHHEM, a 3PUTEIBHBIM yIIoM. “TakuM 00pa3oM, yBeIHIUBAast 3pUTEIBHBIN YTOJ, MBI
OyZeM B COCTOSTHIH YHTaTh MeNbYaiiie OyKBbI C OTPOMHBIX PACCTOSIHUI W CYUTATh MMeCYNHKH Ha 3emie”. T1o
MIpEeJaHusIM, OH CO3/1aJl BONIIEOHBIN QoHAPE (kamepy-06cKypy), a 3a M300PETEHHE 04K08 OBLT 3aKITIOYCH B
TIOPBMY, TaK KaK CYUTaJIOCh, IYTO 3TO TBOPEHHE IbSBOIA.

Jleonapao na Bunum (1452 - 1512) - BeTMKMIT HTAIBSHCKUH XyJOXKHUK,
CKYJBIITOP, MBICIIUTEINb, COUETABIINI B cebe TITyOOKOTO TeOpeTHKa 1
TaJaHTIUBEHIero mpaktuka. OH OCTaBWII TPOMAIHBIN CIIE/T B pa3BHTHH BCEX
oOnacTel 3HaHWUA, KOTOPBIMH 3aHHMAJICS, B TOM YHCIIE U B ONTHKE. B ero
“ATIaHTHYECKOM KoZieKce” M JPYTHUX MaHyCKPUIITaxX ObLTH IMTOCTABICHBI H
PpelIeHs 3a1a91 OCTPOSHISI X0a JIy4el B TM1aze U B kamepe-00cKype,
PaccMOTPEHBI BOMPOCH akkoModayuu U adanmayuy Tiasa, 1aHo HaydHOe
00bsSCHEHHE ACUCTBHS JIMH3, 3ePKaJl 1 09KOB, BCTPEYAIOTCS BOTIPOCHI
abeppayuii i PUCYHKU KaycmuyecKux TIOBEPXHOCTEH, IPUBEICHBI Pe3yIbTaThI
MePBHIX (POTOMETPUICCKUX HCCICIOBAHUN, OMMUCAHBI TEXHOJIOTHU
W3TOTOBJICHUS JTUH3 U 3epKall. VM Oblu1a co3ana yHUKaIbHAs MOJIENb
YeIIOBEYECKOTO I1a3a C POTOBOM 000JI0UKOM, XPYCTATUKOM, 3PAaIKOM U
CTEKJIOBHIHBIM TeJIOM. V3yueHne OMHOKYIISIPHOTO 3pEHHS IIPHUBEIIO €T0 K
cozmarnio B 1500T. cmepeockona, o3xe OH TIPOBET U TIEPBEIC
domomempuueckue namepeHus. [IpeatoxKmT KOHCTPYKINIO CTaHKa IS
IUTA(OBKHI BOTHYTHIX 3€pKajl, MOAPOOHO OMHCAT H3TOTOBIICHHE
MapadoTHMIeCKIX TTOBEPXHOCTEH.
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KOPPEKIINUSA 3PEHUSA. ITPU3MbI (onmuxa xonya XVI éexa)

[Tocne pabot Jleonapao goiroe Bpems He ObLIO
CKOJIBKO-HUOY/Ib CUCTEMAaTHYECKUX UCCIICAOBAHUH 110
onTuke. B 310l 06nacTu 3HAHUM 1apuiia OoJbIast

IIyTaHulld, BO3MOKHO, IIOOTOMY UTaIbsIHCKAN MaTeMaTUK U %

bu3uk MaBpoJimk mo0osyics onmyoIuKoBaTh CBOE
OpPUTHHAIILHOE UCCIICIOBAHKE IO ONTHKE. B ero mepBoii
JaCcTH PAaCCMOTPEHBI BOITPOCH T€OMETPUYECKOM ONTHKH,
BO BTOPO#1 - IPETIOMJICHHE CBETA, SIBJICHHUE padyzu,
CTPOEHUE IJ1a3a, MEXaHU3M 3PEHUS ¥ MPUHITUI JIEHCTBUS
oukoe. [lonaras, 4To XpycTajauK Ii1a3a padoTaeT KaK
JIWH3a, OH, B TO K€ BPEMsI, HE CMOT MPU3HATH, YTO
n300pakeHre TIOTy4YaeTCsl IIEPEBEPHYTHIM, U ceprei
YXUIIPEHUH TBITAJICS TI0Ka3aTh, YTO U300pakeHue Oyaer
IPSIMBIM.

Crnenyromuii mar Obu1 cienan uranbsaieM Ilopra,
KOTOPBII yCOBEPIIEHCTBOBA KaMepy-00CKypy, 100aBUB
COOMPAFOIIYIO JIMH3Y, M BRIABUHYII UICIO HPOEKUUOHHO20
¢honaps. Bckope OH JenaeT MONBITKY OCTPOCHHSI X0O/1a

TCJICCKOIIA, YTBCPIKAAA, 4TO MY YAaJIOCh BUACTH HA

OOoJIBITIIOM PACCTOAHHUHA MCJIKHUC IIPCAMCTBI, OMTHAKO HUKAKUX

IIA,ARATATIL CTD TONMY IIA TINTJIDATTIT

Magpoauk ®panyecko (1494 - 1575) - uranpstHCKAN MaTeMaTHK, (PU3KUK U
acTpoHoM. Ponuncs B Meccune. Bbll CBAIEHHUKOM, yYUTEIIEM MATEMAaTUKH, C
1569 - mpodeccop yauBepcuterara B Meccune. ABTOp OOIIMPHOTO TpaKTaTa Imo
OIITHKE, TIepBasi 9acTh KOTOPOTO (kamonmpuka) OblIa 3aBepmieHa B 1521,
BTOpast (Quonmpuxa v onmuka 2i1asa) - B 1554r., omybnukoBas Toipko B 1611r,
nocMepTHO. IIpuHNMas TeopHro 3peHus] ANbXa3eHa, CIUTall, OTHAKO, YTO JIy4H
CBETa NMPEJIOMILIIOTCS B XPYCTAJIMKE I71a3a, KAK B JINH3E, M BBI3BIBAIOT
3pHUTENBFHOE OIYIIEHUE Ha ceTyaTke. EMy MpHHAAIEKUT 3acayra B 0ObSICHEHUH
HPUYMH JaIbHO30pKOCHU U O1u30pyKocmuy, -MaBpoIUK ycMarpuBai ee
COOTBETCTBEHHO B HEIOCTATOYHON MM N30BITOYHON KPUBU3HE XPYCTAIHKA.
ITokazai, 4TO CBETOBBIE JTy4H NMPH MPOXOKICHUH Y€PE3 [LIOCKONAPAIICTbHYIO
IUIACTUHKY HE M3MEHSIOT CBOETO HAIPABIICHUS, a JIUIIb CMEIIAI0TCS
mapajuienbHo caMuM cede. OOBSICHII pagyTy, IEpBBHIM yKa3al Ha CEMb ee
L[BETOB, PACCMOTPEJI IPEIIOMIICHNE CBETOBBIX JIydel B mpu3mMax. Mccnenys
MIPO3pavHbIe TeNa, OTPAaHHYCHHBIEC CHEPUIECKIMA TOBEPXHOCTIMH (T.€. JIMH3EI),

YCTAHOBWJI, YTO BBITYKJIBIC JIMH3BI ABIAIOTCA CO6I/IQEHOQI/IMI/I= a BOTHYTBIC -
pacCcEeBAONINMHU.

JxoBanuu Barrucra na Ilopra (1535 - 1615)- nTanesHCKUI yIEHBIH.
dusnyeckue UccIeNOBaHUS B 00JIaCTH ONTUKH, MarHETH3Ma U
kpuctaorpaguu. [ToCBATHI ONTHYECKUM HCCICTOBAHUAM 1BA IIPOU3BEICHHS:
“HarypansHast Marus” 1 “O npemomiennn”. [TpuHINI qeiicTBUS KaMephl-
00CKypHI CIIONB30BAJ IPH pa3paboTKe Teopuu 3peHus. CBOW MPUOPUTET B
N300pETeHUH 3PUTENILHON TPYOBI OH OTCTaMBaeT B MUCbMe KHs310 Deneprko
Uesn, HantmcaHHOM B aBrycTe 16091, KOTOpO€e COMPOBOXKAACTCS PICYHKOM
TpyOBI 10 “cxemMe [anmuies” ¢ OOHUM BBITYKIJIBIM U OJHUM BOTHYTBIM
OYKOBBIMHU CTEKJIAMH, 3aKPEIUICHHBIMHU B TPy0Oax, BXOAAIINX APYT B ApyTa “Kak
B TpoMOOHE”, OTHAKO B NIeBATOH KHHTE “O MpenoMIeHnH’, Ha KOTOPYIO
cceitaercs [lopra, HET HOATBEPKIAIOIINX €0 CJIOBA CBEACHUI, II03TOMY
BOIIPOC O €r0 NPHOPHUTETE B H300PETEHUU 3PUTEIBHON TPYOBI ABISETCS
HEJOKa3aHHBIM.
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ITEPBBIE OIITUYECKUE INPUBOPHLI (onmuxa nawanra XVII sexa)

[lepBast 3pumenvnaa mpyoa nossunack Ha pyoexe XVI u XVII
BekoB B [omtanaum, o 4eM cooOmui B 1608r. 0OUKOBBIX J€1 MacTep
Jlunmmepcreiim. M3Bectre o ero n3obperennu nodyauino laauaes
yepes rof B [lagye nocTpouTs CBOW mesieckon v TEM CaMbIM
MOJIOKUThH HA4YaJI0 COBPEMEHHOM acTpoHomuu. [Iporpecc B
Pa3BUTHUH BCEX MPUKIATHBIX ONTUYECKUX UCCIEIOBAHUN B
3HAUUTEILHOU MEPE CBSI3aH C €r0 UMEHEM . “3BE3IHBIN BECTHUK
["anuiest NOCITy U MOTYYUM CTUMYJIOM K CO3JaHUIO
Pa3HOOOPa3HBIX KOHCTPYKIIUN TEIECKONOB U JPYTHX ONTHYECKUX
npubopoB. [lyTeM Joru4eckux paccyxX1IeHui OH MPUILIET K BEIBOLY
0 HEOOXOAMMOCTH COYETAHUS BHIMYKJIONW U BOTHYTOM JIMH3 JIJIS
NoJydeHHsI ICKOMOTO 3 dekra yBenuuenus. ['anumneit nepBsiM
MOHSJI, YTO KaY€CTBO M3TOTOBIICHUS JIMH3 JIJIS1 OUKOB U U TS
3pUTEIBHBIX TPYO JTOJKHO OBITH COBEPILIEHHO PA3JIMYHBIM,
YCOBEPIIEHCTBOBAJI TEXHOJIOTUIO U3TOTOBJICHUS JIUH3, YTO
MO3BOJIMJIO €MY CO3/1aTh UHCTPYMEHT, YBEJIMUMBAIOIIUK B 32 pa3a,
B TO BpeMs KaK BCE CyIIIECTBOBABIIIHUE JI0 HETO 3PUTEIIbHBIC TPYObI
JlaBaJIM yBEJIMUYCHUE JTUIIb B 3 - 6 pas.

[Tocne cmeptu ['anunes ero cmenun Toppuyensim, KOTOpoMy
CYXJIEHO OBLIIO OTKPBITh CEKPET KOHTPOJIA KadyecTBa 00pabOTKH
nuH3. Tak kak B nepBoit monoBuHe X VII Beka emie He ObL10
U3BECTHO SIBJIICHUE UHTEP(DEPEHIIUH, TO PE3YyIbTaT PabOThI
NUTA(OBATIBITUKOB IIEJIMKOM 3aBHCEIT OT cliydasi. XOTsl TakK U He
OTKPBLI CBOM CEKPET U HE OMYOIIMKOBAJ HU OAHOU PabOTHI 1O
OIITHKE, MOJIAraloT, YTO OH 3aMeTUJI HHTep(PEPEeHIIMOHHBIE KOJIbIIA,
BO3HUKAIOIIUE MPU MIPUTUPKE JIMH3BI C TOBEPXHOCTHIO POPMBI, U
UCIIOJIb30BAJI UX JIJIsl OIICHKU KayecTBa oOpabaTbiBaeMoit
MOBEPXHOCTHU. 3aMETHUM, YTO KOTJIa OH yMep, OPUIIUATHHBIM
oTKphIBaressiM “‘kojiert Hetorona” Pobepty I'yky u Mcaaky

Hrerotony Obuto 12 1 5 €T COOTBETCTBEHHO.

Tlanuaeo e (1564 - 1642) - Benmukuii HTATBIHCKAN (QH3UK
1 aCTPOHOM, OJMH M3 OCHOBATEIEH TOYHOTO €CTECTBO3HAHUS.
Pomuncs B [Muze. B 1581 noctynmn B [1n3aHckuii yHUBEPCHTET,
rae uyyan Meaununy. Ho, yBiaekmuchs reoMeTpue 1 MEXaHUKOH,
OCTaBHJI YHHBEPCHUTET U yexai Bo DIOpeHnuIo, TAe YeThIpe roga
camocTosaTensHO u3ydan Marematuky. C 1589- mpodeccop
[uzanckoro yauBepcureta, ¢ 1592 - [lagyanckoro, B
JaIbHEHIIEeM - TPUABOPHBIN (rtocod repuora Meandm.
Hecmotpst Ha TO, uTo I"anuies HeIb3sd CUUTATEH CO3MATENEM
TIEPBOTO /Meneckond, OH HECOMHEHHO SIBIISAJICS TIEPBBIM, KTO
CO371aJ 3TOT HHCTPYMEHT Ha HaydYHOH OCHOBE. ACTPOHOMHYECKHE
HAOJTIONCHUS TIPUHECITH eMy OOJBIIYIO CIIaBy. YKe IPH JBOPE
repuora TOCKaHCKOTO OH IMPOJO/KACT CBOM HCCIIEJOBaHNS,
oTKpHBIBas (a3sl BeHepsl, marHa Ha CoJHIIE U €TO BpallleHHe.
Mukpockon 0OH co3zal, oa0upasi COOTBETCTBYIOIIEE PACCTOSHUE MEXK Y JIUH3aMH, IPH KOTOPOM
OKAa3bIBAJMCh YBEIMUCHHBIMH HE yaICHHbIC, a Onu3kue npeaMeTsl. O HaOMoIeHUN HACEKOMBIX
nMeetcs 3anuch ot 1614 1., a B 1624 . 0H mochUTIaeT CKOHCTPYUPOBAHHBIN M MHKPOCKOT
Denepuko Yesn ¢ onucaHneM HaBOJIKHU Ha pe3KocTb. OH ObLT 3aMedaTeIbHBIM ONTHKOM CBOETO
BPEMEHH, HO, K BEJIMKOMY COKaJICHHUIO, IIPECIICA0BAHNS MHKBU3HUIIUY IOMEIIATH EMY
CHCTEMaTH3MPOBATh UCCIIEIOBAHMUS 110 HHCTPYMEHTaNbHOH onTuke. Kpome Toro, ot qonrux
Habmronennit Conaina (cBeTO(GMIBTPHI MPHIyMany Tobko B 1617 roxy) Ianumeit ocnen. B
KaKOM-TO CMBICJIE BCE CIIEJIAHHOE /10 HETO B HAyKe MOJKHO CUHUTATh BCETO JIMIIb IPEIBICTOPHEH
COBPEMEHHOTO €CTECTBO3HAHMUSL.

IBanmkeaucra Toppudesnau (1608 - 1647) - utanbstHCKUI
¢u3nK 1 MaTeMaTuK, yueHuk [ anmes. Poguncs B @asnre. B
1641 nepeexan B Apuetpu, rae nomorain ['ammieto. B 1642
CTaJI IPUABOPHBIM MaTeMaTUKOM repiiora TOCKaHCKOTO 1
npodeccopom MareMaTrku U Gu3ukn OIOPEHTHICKOTO
yHuBepcuteTa. B 1646 r. uM Obl1a cenaHa JHMH3a JHaMETPOM
83 MM, KOTOpas | ceifuac OTHOCHUTCA K KIacCy COBPEMEHHOU
TouHOU onTHKH. [Incbma Toppuderun, gatupoBaHHbie 1644r.,
JIOKa3bIBAIOT, YTO TO HE OBUIO CIIy4alHOCTHIO: “B KoHIIE
KOHIIOB ... N300peTeHne, Kacaromeecs CTeKON, Y MEHS B pyKax.
... 32 HECKOJILKO MOCJIETHUX JHEH s OMMH 00padoTal mecTb
CTEKOJI, I3 KOTOPBIX [IBA HE YCTYNAIN HAWIYYIIEMY U3 THICSIN
CTeKoJ, cpaboTaHHBIX 3a TPUANATH J1eT DOHTAHOM
(HEeanmoIMTaHCKUM MacTEepPOM, JIH3BI KOTOPOTO OBLIH TOTHA
CaMBIMHU COBEPIIIEHHBIMH).

Kpome u3rotoBieHns 3pUTENBHBIX TPYO U meneckonog, Toppuderiy 3aHIMAcs KOHCTPYH-
POBaHHEM HPOCTHIX MUKPOCKONOS, COCTOSIINX BCETO U3 OAHOM KPOIIEYHOH JTMH3HI, KOTOPYIO OH
MTOJTy4asl M3 KaIlIk CTekIIa. VIMEHHO Takue MUKPOCKOITBI OTYYHIIH 3aTeM ITHPOKOE
pacrpocTpaHeHue 61arogapsi BUPTyo3HOCTH AHTOHU BaH JIeBeHTyKa.



MHOI'OJIMH3OBBbBIE OIITUYECKHUE CUCTEMDbI (onmuxa cepeounvi XVII sexa)

@dyHIaMEHT COBPEMEHHOM HAyUYHOMN ONTHUKH JIMH3
3aJI0’KUJT BBLIAIOIINIICS HEMEIKUI aCTPOHOM
Kennep. Tounblii 3aKOH IPEIOMIICHUS TIPU HEM €I1Ie
He ObLI U3BECTEH, U BCE JKE OH MPUIAyMall TaKue
CUCTEMBI JIMH3 JIJISl TEJIECKOIIOB, YTO Ja)Ke B HAIIIK
JTHU KEIUIEPOBCKUM OK)/1Ap HAXOUT MPUMEHEHHE B
ontuueckux npudopax. [loMrMMO MHTEHCUBHBIX
3aHATHI aCTPOHOMHMEM, OH N300peTaeT 3pUTEIbHYIO
TpYOY, COCTOSIIIYIO U3 ABYX MOJOKUTEIHHBIX JIMH3
(meneckon Keruiepa) ¢ O0JBIINM MOJIEM 3PCHUS U
IPOMEKYTOUYHBIM NIEPEBEPHYTHIM JICHCTBUTEIBHBIM
U300pakeHUEM, B TIIOCKOCTU KOTOPOTO MOXKHO
pacrojiaratb BU3UPYIOIIEE YCTPOUCTBO. ITO
IPEBPATUIIO TETIECKOM U3 HHCTPYMEHTA
HAOMI0AATETLHOTO B MHCTPYMEHT U3MEPUTEIbHBIN.
OH BIIepBbIC MPUMEHUIT KAMEPY-0OCKYpY JUTs
HAOJIOCHUS COJTHEUHOTO 3aTMEHUS, yCTAaHOBUB, UTO
dbopMa n300pakeHrs Ha CTEHKE KaMepbl HE 3aBUCUT
ot ¢opmbl otBepcTus. B "Iuontpuke" Kerepa
COJIepIKaTCs Havalla aHaJIu3a U CUHTE3a ONTUYECKUX
CHUCTEM, a TaKKe BCE OCHOBHBIC MOHSATHUS
re€OMETPUYECKON ONTHKH.

Horann Kenuiep (1571 -1630) - Hemenukuii acTpOHOM M ONTHK, OIWH U3
TBOPLIOB HeOecHOM MexaHuku. Poxnics B Beinp-nep-Ltaare. OxoHumn
TroOmHTeHCKMI yHUBEpCUTET, paboTtan B Beicmeii mxone B ['pare. B 1600
nepeexain B [Ipary k garckomy actponomy Tuxo bpare, nocne cmeptu
KOTOPOTO CTaJ MaTeMaTHKOM IIpH IBope uMmeparopa Pymonsda I1. B 1612
roxy mepeexain B JIuni, a B 1626 - B YieM. [lociienane roasl )KU3HN
TIpoBeI B OEAHOCTH U cTpaHCTBUsAX. OcTaBmiI pabOTH B 00IacTh
ACTPOHOMHH, MEXaHUKH, ONITUKH, MaTeMaTHKu. B 1604r. Hanmcan
"[lonoaeHue K Butemmiio", B KOTOpOM HETKO OMHUCAI IEPEBEPHYTOE
n300pakeHre Ha CETYATKe IIa3a. 3AeCh XKe IpuBed QopMymTy,
CBSI3BIBAIONTYIO (DOKYCHOE PACCTOSHUE TUH3BI C MONOKCHUSIMY IPEMETa U
€r0 M300PaKCHUS Ha ONTHYECKOW OCH, U BBEM PSIl HOBBIX TEPMHUHOB
(CXOmUMOCTB B PACXOJMMOCTH ITyYKOB, ONITHYECKAs OCh, OKYC CHCTEMBI).
CopmynupoBan 0CHOBHOM 3aKOH (POTOMETpHH: 00paTHO-
MIPOTIOPIIMOHATBHAS 3aBUCHMOCTh MEX/y OCBEIICHHOCTBIO U KBaIPaTOM

I'maBuBIM Tpynmom Kemnepa mo onTHK%twgﬁﬂmmm@ﬁmﬁmﬂ B 1610r. Bcero 3a aBa MecsIia oz
BIICYATIICHUEM OTKpEITHI [anmnes. B Helt naHO HeTkoe ompesenieHue U KIacCU(HUKALNIO JINH3, BBISBICHBI

3aKOHOMEPHOCTH B MOJIOKEHUSX TIPEIMETa U H300paKEHHsI IPU OHOM 1 JIBYX JINH3aX, 000CHOBEIBAHA CXEMa
CBOETO TEJIECCKOIa, MPOAHATH3UPOBAHEI ChepruiecKas adeppayus v ouagpazmuposanue OOLEKTHBA, a TAKXKE
paccMOTpPEeHa CXeMa TPEXJIMH30BOH TPYObI € MIPSIMBIM H300paKEHUEM.

Kemnnep uzBecTeH B HCTOPUM MPEXKIIE BCEIO KaK BEIMKUI acTpOHOM. SBisisick yueHukoMm Tuxo bpare, oH nbitancs
HaWTH HAWTY4IIni crtoco0 OMMCcaHus IBM)KEHUS IJIaHET ONWHAKOBOW KpuBoii. KomepHuK He cMoT m30aBUTHCS OT
Kpyros u snunukioB. ITocie MHornx Heyaad Kerurep Harmes, 9To IUIHIIC - TydIIee ONMICAaHNe ABMKECHHS TTAaHETHI
Mapc. B ¢oxyce storo smmmnica Haxonminock Comaiie. Ero actpoHOMUYecKre pacdeTsl CTalli OCHOBOM IS
JUHAMHYIECKOTO 00BSCHEHUs, pazpaboTanHoro nozaaee HeroronoM. Kpome Tpex 3aKkOHOB, HOCSIINX TEMEPh €0
nmst, Kertep pazpaboTain TEOpHIO COMTHEUHBIX U JIYHHBIX 3aTMEHHUH, IIPEUIOKUIT CIIOCOOBI MX MPEICKa3aHus,
YTOYHIII BETMUUHY PACCTOSAHUS Mexkay 3emiteit n ComHieM, 1 T.1. Bee cBon paboThl, B TOM 4HCIIe 3HAMCHUTHIE
3aKOHBI JUTA TEOLEHTpUIecKol cuctembl Konepauka, Kemep co3naBan B TKEISHIINX MaTepHAIbHBIX yCIoBHAX. O
€ro OIePKUMOCTH DUHIITEIH nucan: "Kakotl enyboxoti Oviia y He2o éepa ..., eciu pabomas 8 00uHouecmae, HuKem
He n000epICUBaeMblil U He NOHAMbIY, OH HA NPOMAICEHUU MHORUX 0ECAMKOS Jlem Yepnan 6 Hell Cuibl 011 mpyOHO20
U KPONOMAUBO2O IMNUPUYECKO20 UCCLe008aHUA" .




3AKOH IPEJOMJIEHMUMS CBETA (onmuxa cepedunvt XVII sexa)

CemHaauaThI BEK CTall MOUCTUHE NIEPBOI
PEBOIIOLMEN B ONTUKE: MOSABUIUCH TEJIECKOI U
MUKPOCKOTI, ObUTA U300pETEHBI COBEPILICHHbIE
pELENnTyphl BAPKU CTEKIIA, PE3KO MOJHSIOCH
MacTEPCTBO NUTH(POBAIBIIUKOB U OTKPHLIACH
BO3MOXKHOCTb KOHTPOJISI OpMBI 00padaThIBaEMbIX
noBepxHocTel. OIHaKO, HACTOSIIUA HAYyYHBIN
anmapar JJi pacueTa ONTUYECKUX CUCTEM MOT OBITh
CO3/1aH TOJIbKO HAa OCHOBE TOUHOM (OPMYIUPOBKU
3aKOHA MpesioMiIeHUs. YeCTh €ro OTKPBITHUS 110
npaBy Aenst rojutanaen CHemyc u hpaHiy3
Hexapr.

Vke co Bropou nonosuHsl X VII Beka B HayuHbIN
000pOT BXOMAT MOHATHUS abeppaiuii, nuadparm u
3padkoB. Bo3HHUKAIOT METO/IbI Ta0APUTHBIX U
SHEPreTUYECKUX PacyeToB. MOXKHO CKa3arh, YTO U3
0O0IIero ONTUYECKOTO 3HaHUSI HAYMHAET BBIJICISATHCS
KaK OTJI€JIbHAs HAyKa HPUKIAOHAA ONMUKA.

Ho 370 yXe Tema cnennanbHbIX KypcoB. Mbl ke
nonpooOyem anee mpoCIeauTh 3apOKICHUE U
pa3BUTHE uzuueckol OnmuKu, Kak HayKu o
IIPUPOJIE CBETA, ETO CBOMCTBAX U CTPYKTYpE.

Buanedpopa Cuennuye (1580 - 1626)- rommanackuii (TaTCKUN) YISHBIH.
Pomuncs B Jleiinene. B 1608 moxyunin crenens Maructpa B Jlelinenckom
YHHUBEpCHTETETE, TaM ke padotai (¢ 1615- mpodeccop). PaboTsr oTHOCATCS K
MaTeMaTuKe, ONTHKE, acTpoHOMHH. B 162 1T. SKCIepIMEHTaIBHO 0OHAPY KT

TOYHBIN 3aKOH, CBSI3BIBAIOIINK VIO, T10/1 KOTOPLIM HAKJIOHEH CBET, NA/IAl0UN Ha
IIPEIIOMJICHHYIO ITIOBEPXHOCTD, C YIJIOM. HA KOTOPBIN CBETOBOM ITYYIOK,

| H[!OI_HCQIHI/H‘/'I HEPE3 OTY MOBEPXHOCTDH, OTKIOHACTCA WU MPEJTIOMIIACTCA. I[O HETO

ObLTH N3BECTHBI TaOMMIBI Kupxepa Ui yriioB majieHusl ¥ COOTBETCTBYIOIINX UM
YIJIOB IIPEJIOMJICHHS M3 BO3/LyXa B BOLy U M3 Macna B cTekio0. CHelnImMyc BIEpBbIe
CBSI3aJI MEXIy COOON CHHYCHI 3THX yII0B. K cokaneHuto, yaeHbIl He
OITyOJIMKOBAJ CBOM TPYA, ¥ 3aKOH, HOCSIIMHA €ro UMs, YBUAET CBET JUIIb B 1637T.

6maromaps Pene /lekapTy, OTKpBIBIIEMY €T0 HE3aBUCHMO.

Pene [exapt (matuan3upoBaHHoe nMs Kapreswmit) (1596 - 1650) -
¢bpaniy3ckmii punocod, pusuk, MaTeMaTuK U GU3NOIOT. Pommics B MecTeuke
Jlas. OKOHYHII HE3yHTCKYIO KOJUIETHIO, OBUT HEKOTOPOE BPEMsI BOCHHBIM,
mytemectBoBall. B 1628-49 xwn B [ommannuu, ¢ 1649 xwn B CTOKroabMe.
dusnyeckue UCCIIeNOBaHUS OTHOCATCS IFIABHBIM 00pPa30M K MEXaHHUKE U ONTHKE.
B 1637r. omy6nukoBan pyHAaMEHTaIBHBIN TPy 1o onTuke "J[nonTpuka",
W3JI0KUB 3aKOHBI PACIIPOCTPAHEHHs CBETa M HJCI0 3(hHpa, Kak ero HepeHOCUHKa,
o0psicHHNT pajgyry. Benen 3a Kemtepom moapoGHO ucenenyer crpoeHue 1iasa,
YTOYHSET €ro OMmMO04HyI0 GOPMYIHPOBKY 3aKOHA IPETIOMIICHHUS, TIOJyYUB STOT
3aKOH YMCTO MaTeMaTHYeCcKu HezaBucHMO oT CHemunyca. [1op3ysce cBoum
3aKOHOM M KOMOMHHUPYS CepHIecKHe IIOBEPXHOCTH JIMH3 C SIUITHITHYCCKUMH U
runepOonmaeckuMu, JlexapT mepBbIM HCIPABISIET ChepruIecKyro adepparuio,
CTAaHOBSICh OJHUM M3 OCHOBOIIOJIOXKHUKOB gcheputeckoll ONTUKH, 3aTParuBacT
BOIIPOCHI SHEPIeTUKH CBETOBBIX MYYKOB, BINIOTHYIO ITOAXOAUT K IIOHATUSAM
8X00H020 3paiKa N UHUMUPOEanus. B IpaKTUIECKOM ONTHKE OH BHEC PAA
YCOBEpLICHCTBOBAHHH B KOHCTPYKIIMIO MUKPOCKOIIA (OCBETUTEIILHOE 3epKAJIbLIE,
KOHJEHCOP), MPEITOKIIT METOIBI IIEHTPOBKU M 00pabOTKH achepruaecKux

TIOBEPXHOCTEM.
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