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"[laiiTe MeHi TOYKY OIIOPH i 51 mepeBepHY CBiT"

Apximeo

HiBepcanbHa 00[JapOBaHiCTb JaBHIX I'PeKiB ITOCTaBMIIA Liell HapoJ, Ha NepefoBi no-
3UIIii B pO3BUTKY 3axifjHOI IMBimi3aii. IxHift BHECOK y po3BuTOK (inocodii, reome-
Tpii i apupMeTUKM Ha3aB>XAM 3aIMIINTHCS IXKEPENIOM, O AKOTO 3 BAAYHICTIO IpU-
HajaTyMe JIIOACHKIIT po3yM. Y JaBHbOTPEIbKYX IIKOJaX OCHOBHYIMU /IS BUBYEHHA OY/IN
CiM IIpeIMeTiB: rpaMaTMKa, PUTOPUKA, NOETHKA, apudMeTIKa, TeOMeTpisd, aCTpOHOMIA i
Mmysuka. Yxe B VII-V cT. o H.e. rpekn Manu KBiTyui micta-konounii Minet, Edpec, Kporon
Ta iH. 3’ ABM/INCS HAYKOBI Ipalli 3 aCTpOHOMii, reoMeTpii, MEAMIVIHA TOLO. 3apORMINCD i
neputi Haryp¢inocodcpki Teopii. [perpki reoMeTpu 6y1y sSHaHMMM 3eMyIeMipaMu B €ErunTi
i BaBunoni. Txni it HaBiTh apuQMeTNKy BUBYa/IM 32 JOIIOMOTOI0 FeOMETPUIHMX (iryp.
He nuBHO, 1110 TpeKiB BBa)KalOTb BIIPaBHUMM MaTeMaTuKaMu. BoHu nepeTBopuin et
IpegMeT y HaliOi/IbIl IIOCTIZOBHY i CTPYHKY 3 YCiX HayK, B SIKill JOCAIIV BEUKOI TOYHOCTI.
Ipexy sanmponoHyBamy YOTUPH 3ajjadi, AKi Tpeba po3B’si3aTu JMIIIe 3a JOIIOMOTOIO IIVPKY-
14 1 nmiHiviky 6e3 nopinok. Kpamii posymu noHan gBa 3 IOJIOBMHOI TUCSAYOITTA HaMara-
7Ch BiopaTuch 3 Humu. 1le moBra it moB4yanpHa icropis. Ock 1 3amaui [1]:
1) mobymyBaryu KBajpar, IUIOLIA IKOTO Ma€ HOPiBHIOBATH IUIOLII 3aJaHOTO Kpyra (3a-
Iada IIpo KBaipaTypy Kpyra);
2) mnobymysatu Ky6, 00’eM sAKOro mMaB 6u 6yTy yABidi OiMbIINIL, HDK BUXIZHMI KyO
(menocpka' 3amava);
3) nopimuTy 6ymb-AKNMIL KYT Ha TPY PiBHI 4aCTUHI;
4) mopinuTy Komo abo [yry Ha HOBiIbHE YMCIO piBHMX YacTHH, a0 MOOyRyBaTy B
KOJIi IIPaBM/IbHMI 6araTOKYTHMK 3 OYIb-AKMM 4MC/IOM CTOPIH.

T
N,

N Y

Puc.1. KBagparypa kpyra

I ITiparop, i Apximer cTOs/IN Ha IJIeYax TiraHTiB.

'Big Ha3Bu o. Jlenoc, Ha KoMy, a6yt 036y THCh emifeMii, OpaKyaI HOpafuB yABiui 30iMbIINTI 00’€M KybOiuHOTO
JKePTOBHIKA, He 3MiHIOI0YH Jioro popmu.
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IIPEOTEYI

Havinepimm rpeubkumM MaTeMaTnkoM 0ys Panec Minem-
cokuii (624-548 no H.e., M. Miner) [2]. Moro BBaxkaroTh 3a-
CHOBHUKOM €BPOIIE/ICbKOI HAyKM Ta BiJHOCATb [I0 «CeMU
MyjpeniBy», fAKi 3aK/laay OCHOBM I'PELbKOI KyIbTypu i Jep-
xapHOCTi. ®ajtec BuBYaB mpupopHuyi Hayky B €runti (MeM-
¢ic, ®iBn), me uu He BHeplIe 0OYNC/IUB BUCOTY €TUIETCHKUX
mipaMiji 3a JOBXWMHOK IXHIX TiHel, BUMIPAHMX Yy MOMEHT,
KO/ OBKMHA TiHi Biff 3a6MTOI B 3eMJTI0 ITa/nIii, CTaBana pis-
Holo ii Bucori. ByB mie i1 gpyruii croci6: y xinni TiHi Bix Bep-
LIVHY TipaMifiy BepTUKaIbHO 3a0MBaIy Ia/IMII0 i BUMiploBa-
T, K BITHOCUTBCA JOBXXIMHA TiHI MipaMifin O JOBXMHMA TiHi
Big maymui. Ha ocHOBI mofi6HOCTI ABOX TPUKYTHUKIB BUCOTA
nipaminy O6yzie BITHOCUTUCA KO SOBXUHM HaJIUII y TAKOMY K
criBBifHOIIEHHI. SIKIIO JOBXXMHA TiHI JOPIBHIOE JOBXIHI I1a-
JINIL, TO, OY4EBUJIHO, I BUCOTA IipaMigy JOPiBHIOBaTMME JOB-
JKMHI TiHi Biff il BEPIIMHMA.

Puc. 2. Ilipamipa mip yac 3axopy Conus

IToBepnyBmmch i3 €runrty y Ipemniro, Panec 3acHysas
Minercoky (iomiiicbky) ¢inocodcbky Koy, 3 AKOL M MOYM-
HaETbCA iCTOPiA €BPOIENCHKOI HAyKM. Y IIKOJi BBaXKasiu, 1IJ0
BCe iCHyI04Ye TOPOXKEeHe BOJOIO i BCe Y BOLY IEPEXOANUTD, TOO-
TO IIOYATOK i KiHellb BcecBiTy — Bofja. CTBeppKyBau, 10 BCe,
10 /la€ PyX, Ma€ Jyuly, Bipuau, o ylia po3nuTa y BCbOMY i
KOCMOC NPOCAKHYTUI TYXOM.

Ile ®anec moyaB y MaTeMaTulli JOBOJUTU TE€OPEMHU, 30-
KpeMa TeopeMy Ipo Te, 1[0 BIMCAHUI y KONO TPUKYTHUK,
OJjHa i3 CTOpiH AKOTro € liaMeTpoM, — NPAMOKYTHuMiA. [lijimma
IO HAIIOTO Yacy il iHITa TeopeMa, 1J0 HOCKUTb JI0ro iM’s (Teo-
pema Qaneca): «Akufo napanenvHi npami, w0 nepemuHamMo
CMoponu Kyma, i0muHaiomp pieHi 8i0pi3ku HA 00HOMY 11020
6oui, mo 60HU BI0MUHAIOMY PiBHI 6i0pi3KU | HA iHUIOMY 11020
6oui: DE/BC = AE/AC = AD/AB» (puc. 3). ®anec 3anposa-
JUB 33 ETUIIETCHKMM 3pa3KOM TPUBAJIICTh POKY B 365 [IHIB, AKi
nopinuB Ha 12 micarnis o 30 puiB. [lig gyac BiftHu Mix Jligiero
i Mipiero BiH mepen6aumB COHAYHe 3aTeMHEHHsS 28 TpaBHA
585 poky mo H.e. [3]. Koy 3aTeMHeHHA Taky CTanocs, TO Iie
HACTIIBKY Bpaswio i HaJlAKalo CYIpPOTMBHUKIB, 1O OUTBY
MPUIVHIIN i yKIanu Mup, a Pajnec cTaB 3SHaMEHUTVM HaBiKu.
VloMy mpummcyioTh BCTaHOBJIEHHs BiTHONIEHHsS HiameTpa
CoHIA 10 DOBXMHM eKinTuku, 9k 1/720. Ha itoro mam’st-
HUKY BUpi3boumm: « Hacminvku mana s epoOHUuus, Hacminoku
8enUKa C71a6a 4020 yaps acmporomii». Vioro yausmm Gymm
Anaxcimanop ta Anaxcimen.
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Puc.3. Teopema Paneca

ITIPATOP (ITvBayopag, 570 - 497 mo H.e.)

Hapopuscsa B Cigoni ®inikiitcbkomy, Ha octpoBi Camoc B
ciM’i Kymu i 30/10TUX cripaB MaiicTpa MHecapxa. Y 306 p. o
H. €. JIOMY, SIK HallpO3yMHIIIIOMY 3 TpeKiB, IIOCTaBIIN IIaM AT-
HUK Ha puMmcbkoMmy Popymi. BaTtbko ictopii IepopoT Hasm-
BaB 0TO «BeUKUM eniHCoKUM Mydpeyem». Viomy HaexaTb
¢dinocodepki TBOpM: «IIpo mpupomy», «IIpo BuUXOBaHHA»
«IIpo pepxaBy», «IIpo cBiT», «IIpo myury».

Bxe 3 puruHcrBa Ilidarop 3HaB HamamATb «Imiagy» i
«Opiccero» Tomepa. Konmu po Bnagy y CaMoci IpMifllioB TUPaH
Honixpam, Ilidarop nepebpascs B M. Minert, ne e >xuB Pa-
nec. Ieit myzipenb nepefiaB 1OMy CBOi 3HAHHSA Ta HACTAHOBIU.
Opuiero 3 HUX Oyra mopajia BifIpaBUTUCh B €IMUIET 1A Iie-
PeHATTA TAEMHUX 3HaHb y €IMIIETCHKUX >KepliB. ITo moposi
B €rumer BUeHMI 3yIMHUBCA B ¢iHikilicbkoMy MicTi CifoH.
Limux ciM pokiB BuB4YaB BiH TYT QiHIKINCbKY apudMeTUKy
i Teopiro ymcesn. 3arposa Hamajy IepciB 3Mycuia Joro mpo-
TOBXUTY HULAX Ao €runty. Tam BiH HOCTYnuB Ha HaBYaHHA
710 KepIliB ETMMeTChKUX Xpamib. Vloro saxommaa TaemHmya
erunercbka cumBorika. Ilidarop npo6ys B €runti 12 pokis,
BUBYAKOYM ACTPOHOMIIO, '€OMETPiI0 i MEJULMHY, aX IIOKA
nepcupcbkuit nap Kam6is, mo saBoroBas €rumet y 525 poui
IO H.e., He 3a0paB JI0ro B MOJIOH 10 BaBuioHy. 3 mOIOHEHM-
MU noBopwucA j1osuibHO. Y BaButoni Ilidarop mpo6ys 12
poxkiB. TyT nepcuacbki Myapeni Ta Xanzgel o3HaioMIIN 110T0
31 3HAaHHAMY, AKi CXigHI Hapoay 30Mpan MpOTATOoM OaraTbox
BiKiB: 3 aCTPOHOMIEIO Ta aCTPOJIOTi€I0, MEAMLIMHOIO Ta apu-
Mertukowo. [losigaBumich, mwo Ilonmikpara orpyimu, ITigarop
BUPiIMB oBepHYTHCA Y [perito. Mlomy Bixe itmioB 56-i pik.

ITidparop. @parment 3 kapTunu Padaens «Adincpka mKoma»
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Hayxka i1 ocsita

[Topoposkytoun MaiKe TPUALATD YOTUPU POKI, BiH IOOY-
BaBy €rumnri, Ilepcii, BapunoniiHasirs B Ingii. IloBepHyBImce,
ITiparop, s6arayeHuit [OCBiIOM, CTBOPUB TAEMHY CIIIIBHOTY
- opgeH midaropiiuis, Axi mobwm Myapicte (¢pinocodiro) i
CBOE XXUTTSA NPUCBAYYBaIN BUBYEHHIO IPUPOAY pedeil. Bonn
CIIOBiJlyBajiu TEOPir0 BiYHOCTI Aylli 3 il IEepiOANYHNMMU TIepe-
cenenHAMIU. Lle OyB ofHOYACHO 1 pestiriiiHuit coxos, i momituy-
Huil K1y6, i HaykoBe TOBapUCTBO. AGM CTaTy HaOMVDKINM
yueM Iliharopa, HeoOxigHO Oy/IO 3peKTHUCHA CBOrO MajiHa
Ha KOPUCTb CON03y, He IPOIMBATH KPOBi, He BXXMBATU M scCa,
TPUMATKCS TOAAN Bij )KIHOK, OeperTy TAEMHMII0 BUEHHS i
He HaBYaTH YYHiB 3a BMHaropopy. BracHicte 6yna crimbHOIO.
Y mkoni 6yn0 fBa CTYIeEHI: aKkyCMaTMYHWIT i MaTeMaTUYHUIA.
Ha nepmiomy cTymneHi DOCTyIIHMKY Majiy 3aCBOKOBATY 3HAaHHA
BOTMATMYHO i MOBYATH BIIPOOBXK HEPIINX ITSITU POKIB, IO
Masio CIIPUATHU 30CEPEPKEHHI0. [M JI03BONANOCA /ulle Yepes
3aIIOHy CITyXaT! PO3MOBU YUUTENA 3 YIHAMU-€30TEPUKaAMIU,
1[0 NPOJIIY BUNPOOYBaHHA Ha IeplioMy erami. E3orepuxn
BXe Ma/li MOX/IMBICTb 6e3nocepennbo cnyxaru Ilidaropa i
3aiiMaTyCA OOIPYHTYBaHHAM CKJIaHUX Ipo6ieM. Yepes Bicim
pOKiB iM mosBojsumu Bumty innmx. ITigarop 6yB meseH: abu
Ii3HATY CYTb pedeli, HeOOXiIHO MOfOMaTH B COOi MapHOTY Ta
HaBYUTUCDH IPOOYIKYBaTy iHTYyili0, IKa MUMOBOJII jOIIOMa-
ra€ JMIOfIVHI CUJIOK [yMKU IPOHMKATU B TaeMHuIi Bcecsiry.
ITiparop mepurvm HazBaB BeecBit «kocmocom». A 1ie, 3Ha04N
KPUXKICTb JIIOACHKOI HyMKH, BiH Hamarascs obepiraru mida-
TOpINLiB BiJf TyPKOTY 30BHIIIHbOIO CBITY.

Ha sammranna «Ckinvku yuHi6 HAE4AEMbCA Y MB0ill
wikoni?» Iligarop Bipnosimas: «ITonosuna éusuae mamema-
MuKy, uemeepma 4acmuna — my3uKy, cboma YacmuHa — Mos-
4Umo, i € wie MPuU HinKu». YBaXKHMUIL 9MTAY CaM JIETKO 3Halife
BignoBifp. CBsAlEHHUM CHMBOJIOM Mi(haropiiiiis, CMUMBOTIOM
3[J0POB’S 1 JJOCKOHAJIOCTi, @ TAaKOX IXHIM pO3Mi3HABa/IbHUM
3HaKOM Oysia IeHTarpama [4].

Y Bini 60-tu pokiB (3a HACTIVIMBMM IIPOXaHHAM CBOET Ma-
tepi) ITiparop oppy>xuscs Ha KpitsaHui Teano. Bona 6yia ioro
y4YeHUIIelo i MiJKopUIa JIoro CBOEK /M000B’10 i BigmaHicTIO.
Bip iXHBOTO COI03y HAPOAMIOCHh TPOE CUHIB i 1Bi mouku. Komn
BIMHIKJIA 3arPp03a MoBepHeHH:I 1o Brnaay Ha Camoci 6pariB -
pana ITonikpara, [Tibarop nepebpascs o miBfenHoi Itanii, B
MicTo KporoH, fe fiomy cyaunoch npoxxutu me 20 pokis.

Iorpynps Ilidparopa Ha Kamitomii
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Y «3onotux Bipmmax» ITigarop BuBiB Ti MOpanbHi npaBuia,
CyBOpe IOTPUMAaHHA AKUX Befe 1o ineany. Ocb fedKi 3 HUX:

o Hap4ucp TOMYy, 1110 C1iJf 3HATH.

o He HexTyif 3M0pOB’AM CBOTO Tina.

o IIpuBuaiics >xutu mpocTo i 6e3 po3koui.

. ITparnu 3aBXKIM B CTOBaX i BYUNHKAX OyTH cripaBef-
TTMBUM.

. He xogum BTOpOoBaHMMM cTexXKamu. IlanTpyii He
AYMKY HaTOBIY, 2 IYMK! He0araTboxX po3yMilo4ux.

. He nepecrynaii yepes Bary. ¥ BcbomMy Maii Mipy.

o Tomomaraii 3qi0HUM i He FomMOMarait TUM, XTO YHU-
Kae BignosiganbHoCTi. Ipix fomomararu niHNBUM.

o He po3Bonsit macTiBKaM CeMUTHUCS Y TBOEMY Oy-
BUHKY.

o Po6u TinbKu Te, 1110 He 3aCMYTHUTH Tebe i He IpuMy-
CUTD KaATUCD.

. Xail TBOIM TOTTOBHUM Cyfjelo (1[0 HaliBa)K/IuBile)
CTaHe COBiCTb.

. He sakpuBail odeil, KOIM Xodell CHAaTH, He
po3i6paBim BCix CBOIX BYMHKIB 32 MUHYIUIL leHb.

e Burawuasii i3 Tina xBopo6mu, i3 gymi - HeBirmacTso,
i3 )XMBOTa — 00XKepIMBiCTh, i3 MiCT — 3aK/IUKU KO OYHTY, i3
cimM’i - uBapm.

Ha 1toro nepcHi 6yno Buxap6OysaHo racino: « Tumuacosa e-
80aua Kpauya mumuacosoi yoa4i».

ITidarop 3ab6oponss BxuBaru 6061, 60 BOHY, X04 i OyIK
CBALEHHVMU JUTA micaropiitiis (MicTumu gymi MepTBuUX), aje
BiJHIMa/Iu y JIIOAVHY YaCTUHY AYILi, I€peTBOPIOOYM ii B ras,
1110 BUXOJUTD i3 Tisa.

[Tidaropiitiii BBaXkany, 10 B OCHOBI BCIX pederi NeXUTb
uicno: «Bci peui — cymv uucna» [5]. bes uncen nigoro He 6y1o
6, i He 6ymo 6 mopAxnKy it rapMoHii. A Bor - 1e 4ncmo uncen,
AKe MIiCTUTD y co0i Bce. OTxe, TOIL, XTO XO4e Mi3HATH CBIT i peyi
B HbOMY, TIOBMHEH 3PO3YMiTU MPUPOJY YMC/IA i TapMOHI0 M-
cenn. Yncmam HajlaBamm MiCTUYHUX BiaacTuBocTeir. OqHi yncma
IPUHOCATD JOOPO, yCIiX; iHmi — 3710. Yce B CBiTi moYMHa€eThCA 3
opmuuwi. ITidharop BBaXkas, 110 YUC/IO 5 CUMBOJII3Y€ KOTIp, 6 —
X0JI07I, 7 — pO3yM, 3OpOB’s Ta CBiT/IO, 8 — KOXaHHA Ta APYKOY, 9
- nocrirHicTp. Halikpamuy, ifeaTbHuM 4ucioM y midaropiit-
1iB 6ys10 10. Bono osHavano noBHoTy BeecBiry (7 Bizomux Toxi
wianeT + CoHle + Micaup + 3ema!). Hemo6umu 6y uncra
13 ta 17. Y bibnii, Hanpukaz, 4ncio 666 BBaXKAE€ThCs YNCTIOM
3Bipa, 12 — TakuM, 0 Hece WAcTA, a 13 — HemacTA.

Benuky yBary midaropiiini Ipuaisaim ToCTiiKeHHIO Ips-
MOKYTHMX TPUKYTHMKiB, CTOPOHM AKMX BM3HA4YAIOTHCA IIi-
nuMy ymcnamu. HarmpocTimmit 3 Takux TpMKYTHUKIB, — TaK
3BaHUII EMUIIETCHKMIL, 31 cTopoHamu 3, 4, 5, — 6yB Bimomuii ITi-
(aroposi 111e 3 yaciB itoro nogopoxi go €runry. Tomy uncna 3,
4, 5 Ha3BaJIM «Nighazoposoro Mmpiiikoro». 3a CBALEHHMII CMBOJI
BOHU BUOPAJIM «TeTPAKTUC» — TPUKYTHUK 3 JeCATbMa KpallKa-
M B YOTUPbOX pAnKax (4, 3, 2, 1) ycepenyHi, KMl IOKa3yBaB
MaTeMaTM4YHy TOYHICTb OpraHisalii mpocTopy i Bcecsiry.

Hartnonynaphimoro 3 ycix TeopeM IVTaHiMeTpii € TeopeMa
[Tidaropa: cyma keaopamis kamemis dopisHioe Keaopamy
2inomemny3u. Y mepexnaji 3 IpelbKoi TiMOTeHy3a — Ta, WO
CTATYE, a KaTeT — NneprneHAnKynAp. [lomeiikyoTs, 110, [0BiBIIN
CBOIO 3HAMEHUTY TeopeMmy, Ilidparop Bigpsumus 6oram, npuHic-
my iM y xeptBy 100 6MkiB (eexamomby, Bif CT.-Tp. KATOW —
cTO, fOEg — OUK).

ITpu nosepenHi Teopemu Ilidarop nobynysas dirypy, e
Ha CTOPOHAX NPsMOKYTHOTO TPMKYTHMKA PO3TALIOBaHi KBa-
npatu. Jlokas TeopeMu IONATaB y TOMY, IO CyMa IIJION] KBa-
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ApaTiB, O6YFOBaHMX HA KATETAX HPSIMOKYTHOTO TPUKYTHIKA,
IOPiBHIOE IIONi KBafipaTa, I00Y;OBAaHOTO Ha IillOTeHy31 Libo-
IO TPUKYTHUKA.

Puc. 4. «Iliparoposi mranm»

Ockinpky KBagpaTu, HOOYOBaHI HAa CTOPOHAX TPUKYT-
HVKa PO3XOSTHCA B PisHi OOKM i HaragyoTh Kpiit 40/0BiYMX
LITaHiB, TO MOJOMb, IO BMBYA/JIa TEOPEMY y CEpelHi Biku,
JKapTiBMMBO HasBaja imwoctpauio "wmanamu” (puc. 4), sxi
MAIOTb BIACTUBICTD: «[lipazoposi uwimanu — Ha éci 6oku pieHi
80HU». TakoX MamoBanM mapski, Ha kmrant puc. 5. ITidaro-
POBi IPUINCYIOTh i TeopeMy IIPO Te, 10 IVIONT NOofioHMX di-
I'YpP BiIHOCATBCA K KBaJPATU BiJIIOBiIHMX CTOPIiH.

Sy

K

Puc. 5. IIpuknap mapxy

Big pmaBHiX wuwaciB piinoia romosonoMka  «Ilidparop»
(puc. 6), sika € i rOJIOBOJIOMKOI i KOHCTPYKTOPOM BOJHO-
Jac.

Puc. 6. Iasn «Iliparop»
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TpuronomerpuyHa roroxuictp Ilidaropa. Axujo B3sATU
IPAMOKYTHUII TPUKYTHMK i3 CTOpOHaMIu 4, b, rinoreHysoro ¢
Ta KyToM @ MiX CTOpOHOIO @ Ta rinoreHysomw (puc. 7), To 3a
BU3HAUYEHHAM TPUTOHOMETPUIHNUX QYHKIIiiT CMHYyca i KocuHy-
ca:

sin 0 = b/c, cos 0 = a/c. 3BigKu BUIIINBAE, II10:

cos? 0 +sin’ 0 = (a’+b?)/c?> = 1 fje HanpUKiHIli, 3aCTOCOBA-
Ho Teopemy Iliparopa. Lo B3aeMo3aexXHICTb MK CUHYCOM i
KOCHHYCOM Ha3UBAOTb e «PyHOaMeHmMAanvHo0 mpueoHome-
mpuuroto momoxcuicmio Ilipazopar.

1

-1 (0
cosb

sinf

C

a

Puc. 7. Cunyc i kocunyc KyTa 0

Teopema KocuHyciB. SIKIO TPUKYTHUK He IIPAMOKY THUI
i Mx Jioro ctopoHami a i b € AKMIICh KyT @, TO TPUTOHOMe-
TPUYHY TOTOXHICTD ITiaropa MoxHa yzarambHuTH. BoHa Bi-
ToMa K TeopeMa KOCUHYCiB: a® + b? - 2ab cos ¢ = ¢’ i moB’sA3ye
TOBXXMHU CTOPIH y IOBiIIbHOMY TPUKYTHUKY. IKIIIO X ¢ cATa€e
90°, Toxi cos ¢ = 01 Ppopmyna mepeXoauTh Y TPUTOHOMETPUY-
Hy ToToxxHicTb [Tidaropa.

Hepeso ITidaropa. Y Haiu vac «miaroposi mraHm» nepe-
TBOPUJINCH Y CITPaBXXHE JiepeBo. L]ikaBoro BIacTUBICTIO fiepeBa
ITicharopa € och 1[O: AKIIO TIIOIIA MEPIIOTo KBajipaTa JopiB-
HIOE OIMHMII, TO1 HAa KOXKHOMY €Talli CyMa IJIONLL KBaJIpaTiB
TaKoX Oyfe JOPiBHIOBATY ORMHMI. SIKIO B KJIACMYHOMY fie-
pesi ITigaropa 3a 0cHOBY B35TO piBHOOEpEeHNIT TPUKYTHUK
3 KyTaMmu, 110 JOPIBHIOITb 45°, TO iepeBO Oyae CUMeTPUYHIM
(puc. 8). MoxxHa moOypyBaTi TaKOX i y3araJabHeHe JepeBo, B
OCHOB] AIKOTO € TPUKYTHUK 3 HEPIBHMMM KyTaMMu.

Puc. 8. Knacuune gepeso Iligaropa
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- Hayxka 71 ocBita

Puc. 9. «OBisaHe» gepeso Ilidaropa

Topi BuHUKae HecuMeTpu4YHe JiepeBo (puc. 9), sike 1je Ha-
3UBAIOTD «OBISHE BIMPOM».

Y ®pannii Ta Himeu4ynni B enoxy cepefHbOBIYYA Teope-
my Iliaropa HasmMBanu 1€ «BiCIIOUHUM MOCHOM», 6O XTO He
MIpOVIIOB Yepes Hel — cripaBxHill Bicmiok! Tak camo, Ak i TOT,
XTO He MIT BifIIIOBICTI Ha 3aIMTAaHHsI, Y1 MOXKHA IIOOYAyBaTH
MIPAMOKYTHMII TPUKYTHUK i3 ofHNX HemapHux uncen? Ile 3a-
IIUTaHHA BUHYKIIO i3 TOHATTA 4ncert [lidaropa (midaroposux
TPillOK), AKi CKIafaloThCA 3 TPhOX HATYpaNbHUX 4MCel 4, b i
¢, Takux, wo a’+b? = ¢?. Haitnpocriwi ix npuxnamn: (3,4,5),
(5,12,13), (7,24,25)... . Ina ¢<100 ycporo € UIiCTHAALATD IIi-
¢daroposux rpiitok. Ilidaropiiini nepumimMyu BBeIN IIOHATTS
MTapPHOTO I HEMAPHOTO YJC/IA, IPOCTOTO 71 CKIA/IeHOTO 9MCIa
(mapHi - «40n106i4i» — Ha3MBa/IV 3/IVIMI YMC/IaMI, A HellapHi —
«irinowi» — fobpuMu yncinamu). Boun nomirmny, mo 6ynb-a-
Ke HeIlapHe YMC/IO € pi3HUIEI0 KBaJpaTiB ABOX IOCIiJOBHUX
uncen. Hanpuknap, 3 = 2°-124 5 = 32-2%, 7 = 4>-3%, 9 = 54
i T. ;. JJocKoHa/mMMuM BBa>Ka/ly 4MC/IA, B AKUX CyMa Ji/IbHUKIB
mopiBHIOE camoMy umucny. Hanpuxmanm, 28=1+2+4 + 7 + 14.
3 inmoro 60Ky, 28 =1+ 2+ 3 +4 + 5+ 6 + 7. Ase Hait6inb-
IO YBaTY 3aCITY>KMIO YKCIIO 36, sKe, 3 OFHOTO HOKY, € CyMOI0
Ky06iB TPbOX IepIINX 4Mces HaTypanbHOro psapy (I° + 2% + 3°),
a 3 Pyroro — CyMow IMepHIMX YOTUPbOX MAPHNUX i HEMApHMX
yrcen (2+4+6+8)+ (1+3+5+ 7). Ha pymky nicaropiii-
11iB, yBeChb CBIT OOYOBAHMII HA MIEPIINX YOTUPHOX MAPHUX i
NepIINX YOTUPHOX HEIIAPHMX YNC/IAX, @ TOMY HalCyBOPINIOH0
K/IATBOIO Ii¢haropiitliB BBaXKaacs Kaamea wuciom 36.

ITicparopiriui 6y fy>xe BpaxkeHi TuM HakToM, [0 fiaro-
Ha/Ib y KBajipaTi He CyMmipHa 3 J10ro cropoHomn. Buasunocs,
HeMae Hi Ii/INX, Hi pallioHa/IbHUX YMCesl, KBafpaT SIKUX JOPiB-
HIOBaB 011, HanpuKiIaf, 2. Buxoputs, icHyIoTh AKich iHmi unc-
na! Ile HaCTiNbKM CyIepeYnIo iXHbOMY BUEHHIO, B OCHOBI SIKO-
TO JIeKa/u JIMIIE PalliOHaIbHi YMC/Ia, 110 BOHM 3aIIPUCATTIICA
CBOIM MariyHmMm 4muciaoM 36 3acCeKpeTUTH CBOE BiKPUTTA.
[TonsATTa MpoO ippanioHanbHi 4ncaa Topi me He 6y/o (a, oTxe
i1 Ipo V2). Vuenn [Tigaropa I'innac MeconomamcoKuii micyus
JI0T0 CMEPTi PO3CEKPETMB 110 TAEMHUINIO, 3a 110, BBA)KAIOTH,
OyB mokapaHuit 6oramu i 3arMHyB i Yac MOPCHKOI OYPi.

IMidaropiitcbka Tepuia. Iliparoposi nmpumucyoTs i Ma-
TeMAaTUYIHY TeOPilo My3uku. Iynaoun 6ina KY3Hi, BiH BUABUB
rapMOHIIO y 3ByKaX Bifj yfapiB MosoTa. IlonpakTuKyBaBIIICh,
BCTAHOBUB, IO BiIMiHHICTb y 3ByKaX 3aJIeKUTh Bifl Macy MO-
JI0Ta, a He Bif cwam ymapy. 3rogoM Ilidarop Bimkpus 3akoHM
TapMOHii i FapMOHIYHOrO BifHOImIEHHA MiX 3ByKamu. Ile fo-
3BOJIMJIO 3alIPOBAJUTH JIIKyBaHHA MYy3UKOM. JIAraroun craruy,
midaropiiini 3BUIbHANIN po3yM Bif mpucTpacreil i mymy, 1o

48

HaKOIMYMJIUCA 32 JIeHb, CIIeL[iaIbHUMU MeJIOAiAMU. A IIPOKNU-
HYBUINUCD, 3HIMa/IM COH/INBY B SUIICTD 1 3aliileHiHHsa iHIIMMU
Menopiamu. OnHi Mernopil y Hux 6y/am Bify CMYTKY it MK, iHIi
— BifI THiBY 11 3710CTi, Ile iHIIi — Bif mpucrpacreit. Hanpuxnan,
oumon (maB.-rp. diTovov, nar. ditonus) y midaropiiicbkomy
CTPOI — MY3UYHMI iHTEpBaJ, IO CKIAJAETHCA 3 JBOX LIIMX
TOHIB (9 : 8), Mae IIPOrHO30BAaHO pi3Ke 3BYYaHHS, SKe € He-
IPUEMHUM Yy BepTMKayAx 6aratoronoccs. OpuH i3 croco6is
OTPUMMaHHA JUTOHY: YOTUPYU KBiHTM Bropy, NOTiM JIBi OKTaBM
BHU3. [Ipu npomy criBBijHOMmIeHHs YacToT (3/2)*/2? = (9/8)?
= 81/64 BKa3sye Ha Te, 1[0 HePLINIi JUTOH OyJe JOBOJI Ja/eKo
BiJl OCHOBHOT'O TOHY, a caMe MDX 64-M Ta 81-M oOepToHaMu.
uton 81 : 64 Ha3MBAIOTB Lile Nihazopiticokoi0 mepuyieo.

1Yy

C
Puc. 10. Kenux ITidparopa

=

D

Kenux ITidaropa. Buuaxomom Ilidparopa BBakaroThb i
crientiaibHy GopMy valli, BitoMy Ak «xenux Iligpazopa» (puc.
10, A), B AIKy 6araTo He HasUlenl, 60 3aiiBe BuTede. KO Ha-
MTOBHUTY KeJIUX JI0 [IeBHOTO HEBMCOKOTO piBHsI (B), TO 3 HBOTO
MO>KHa CIIOKIIHO IUTH, aJIe AKIO HA/JUTY HAIIOK BUILE LIbOTO
PiBHS, TO BMICT Ke/uxa BUUIETbCS 4epe3 oTBip y mHi. Ilida-
rop IpuiyMaB lieil Kelnx, abu pabu Ha octposi Camoc, fie BiH
MeIIIKaB, He IIepeBUIYBaay HOpMy nuTBa. CeKpeT KOHCTPYK-
Lii Ke/lMxa MojAra€ B TOMY, IO IO IIEHTPY BiH Ma€ BUCTYII
y BUITIAJI CKJISHOTO CTEP>KHA, 3 HEBEIMKUM OTBOPOM, AKMUIA
3’€HyBaB JHO Ke/luXa 3 BEPXOM CTEP)KHs, Jie pO3BepTaBcs il
OITyCKaBCA JI0 CIIOAy Hi>KKM Kenuxa. Konmm piBeHb Hamoro B Ke-
nuxy cTa€e Hag BepxoM crepxHs (C), To 3a 3aKOHOM CHONIYY-
HUX IOCYAVH TipOCTaTMYHUII TUCK YTBOpIo€ cu¢oOH i Hafl-
JIMIIOK HANOI0 BWIMBaBcs depe3 gHO (D). 3BicHO, y kpaiHax,
fie BOTHAHY ITIOTh I'PaHYaKaMy, TaKMil BUHAXi[, MOXe BUJa-
TUCH AK «IPUIINIT KOOI XBicT», IpoTe y Oi/IbII pO3BUHEHNX
KpaiHaX — BUXOBY€E IIOYYTTA MipHu.

EBKIIILL (EvkAeidng, ~365-300 pp. g0 H.e.). Maiixe de-
pes cro wargecaT pokis micna Ilidaropa 3’ABuUBcs reHianb-
HIIT ONeKCcaHApificbKuit reomeTp EBKiz, AKMiT yKiaB 13 KHUT
NorivHOi MOOYHXOBM reoMeTpii Bifj IPOCTOro O CKIaJHOrO Ha
OCHOBI aKkcioMaTuKM Iij crinbHO0 HasBow “Tlowatku” abo
«3acagu» [6]. I]a kHura 6y/a mifpy4yHUKOM 3 reoMeTpii BIIpo-
moBxX fiBox tucsy pokis! Ilicis «bibmii» 1e Habinbmr Tupa-
JKOBaHa KHMTA B icTopii 3axigHoi nusinmizanii. B ogniit npani
EBxin HamaraBcst 06’eHATH TPU BeMKi IpelibKi BifKpUTTA:
Teopilo BigHOLIeHDb i MeToy BudepnyBanHs Eedoxca Kuioco-
K020 (~ 408-355 pp. /10 H.e.), TeOPilo ippalliOHAIBHUX YKCe
Ta TEOpil0 I'ATU HpaBUIbHMX OararorpaHHUKiB IlnaToHa.
«[TouaTK1» OXOITIOIOTH IJIaHIMETPil0, cCTepeoMeTpilo i Teopito
yicen (mpocti, panionanpHi ta ippanionannhi). Komu Iltorne-
Mel 3aKaZiaB IBUAKO ocBoiTH «IloyaTtkm», EBKmim BifgmmoBiB
JIOMY, 110 «8 2e0Mempii HeMAE UAPCOKUX WINIAXIB», 60, K Ka3aB
Apicrorens, «xou IInamon meni 0pye, ane icrnuna — 00poxc4a».

EBxnifa BBaKaroTh yuyHeM IInaToHa, OCKinbKM BiH OTpU-
MYBaBCs JIOrO HACTAHOBU CTOCOBHO OYIb-AKOI HayKM — «CU-
cmemamu3sysamu éxce 6i0omi 3HanHs». HaykoBa AisuibHICTD
EBxiga mpoxopua B OnexcaHfpiiicbkiit 6i6miorer, ska 6y/a
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BOJHOYAC LIEHTPOM Hayku i Kynprypu. Tyt BiH 3amucaB IT'ATb
3HaMEHNTHUX aKCioM:

1. 3i Bcix nmiHil, 0 MaXOTh CIIi/IbHI KiHLi, IpAMa € Hall-
KOPOTIIOK 3 HMX.

2. O6MexKeHy NiHiI0 MOXKHa Oe3NepepBHO MPOJOBKYBa-
TH JIO IPAMO].

3. 3 ycAKOro IeHTpa JOBiTbHUM PO3XMIOM IMPKYIA
MoxKe OyTHU OIICaHe KOJIO.

4. Yci npsami KyTn piBHi Mixk co6010.

5. fdxmo mpAma, W0 NepeTMHA€E ABi NMpAMi, YTBOPIOE
BHYTPIillIHi OJHOCTOPOHHI KyTH, AKi MeHIIi, HiK IBa MpAMi
KyTH, TO i IBi NpsAMi MepeTHYTbCA 5K 3aBrOJHO [Ia/ieKo 3
Ti€l CTOPOHM, ie KYTH.

ITATy akcioMy HasWUBAIOTDb L€ «HOCIMYLAMOM NPO napa-
nienbHicmo». Y CYJacHMX JpKepenax IIOfaloTh Ile Take Joro
bopMymIOBaHHA: «Y naoujuHi uepes MoUKY, U0 He JIeH UMb
Ha 0auiti NPAMIti, MOXCHA NPosecmu 00HY i ute 00HY NPAMY,
napanenvHy 0aHiti».

Crarysa EBxnipa.
Oxcdopacekuit yHiBepcutet. Benmnko6puranis

BripooBx BOX THUCSYOMITh He MPUIMHSIUCA CIpoOu
BUKJIIOUUTH IUATUI ocTynar EBxitifa 31 ciimeky akciom i Bu-
BECTU AK TeopeMy. Bci sakiHumnmch HeBfjayeo. Y Haylli Baxk-
KO 3HAiiTH OUIbII 3aXOIUIIOIYY i JpaMaTU4Hy icTOpito, HDK
icropis waroro nocrynary Exina.
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MaremaTtuka -

Metop EBxitija monsAras y foBefieHHi 6araTbox iHIINX Te-
OpeM Ha OCHOBi HEeBENMKOTO HabOpy iHTYITMBHO 3pO3yMinmx
aKciom.

Axciomn Bigo6paxkaimu yasneHHs EBkina mpo ¢isuuHmii
npocrip. ITpocrip EBkitifa € HeoOMexeHNM, ajie CKiIH4eHHO-
BUMIPHUM, OJHODIJHMM J1 i30TPOIIHMM, TaKUM, IO HEMAE
BrnacHoi KpuBuHU. JIume Teopis BigHOCHOCTI EriHINTelHA
CIPUYMHWIA TIOBHMII IEPerjiAj, HayKOBUX YABJIEHb IIPO I'eo-
MeTpito Beecsiry.

EBKIin IpyjyMaB arOpUTM JJIA BU3SHAYEHH: Hail6iIb1IO-
ro crminpHoro pinbHuka (HCJII) mBox wmcen, ToOTO 4mcia, Ha
SKe BOHM JIIAThCA 6e3 ocTavi. Anroput™ 6a3yerbces Ha GaxTi,
mo HCJI He 3MiHIOETHCA, AKIO Bif OiBIIOTO YMCIa BigHATH
MeHule. [ToBTOpHe BUKOHAHHA 1Ii€l onepaliil Befie O CTAIOro
3MEHIIeHHs Oi/IbIIOrO 3 IBOX YMCET, JOIIOKM pisHMLIA He 3ilife
mo uyns. i ocranni yncna i garors HCJI.

Anropurm EBKTina Mae 6arato 3acTOCyBaHb Ha IPAKTUIN
Ta B TeOPpii. 3 J1Oro ;OIIOMOro MOYKHa 3T€HePYBaTy MPaKTH4-
HO BCi HallBa)K/IMBIlli My3UYHI PUTMU Pi3HUX KY/IBTYP Y BChO-
My cBiTi. Bin Bigirpae nposifHy ponb y Meropi Kpunrorpadii
3 BiIKpuUTUM Ki1t04eM. Voro Takox BUKOPUCTOBYIOTD JIIS TI0-
IIyKy AiJICHUX KOpeHiB NONiHOMa, po3B’sA3KiB [liodanToBMX
PIBHAHD Ta I HOOYLOBM JIAHIIOTOBYX APOOiB.
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Puc. 11. Kyt capy EBKnifa, B AKoMy «JepeBa» mifnucani koopau-
HATOI0 X IIPY NpoeKIii Ha mIomMHy X +y = 1. [lepeBa, KoTpi BUAHO 3
TOYaTKy KOOPAMHAT, N03HAYeHi CMHiIMU KPY KalbLAMU

Bip anroputmy EBkiiga moxoputs i HasBa «caj EBkmigar.
B eBKmifioBili reoMeTpii ;BOMa OCHOBHMMU TUIIAaMM BUMipIO-
BaHb € KYT i Bificranp. Umcna moparmTbcs y BUIIAML MiHI
pisHoi nopxxyuHu. Cap — Lie MacuB 3 OJHOBUMIPHUX «JepeB»
OJJMHMYHOI BUCOTH, NOCAIPKEHNX B TOYKAX KBAJ[paTHOI Ipart-
k1. IHakme xaxxydm, caj EBkmila — 1je MHOXXMHA BifIpi3KiB,
nounnatoun Bif (i, j, 0) mo (i, j, 1), ne i Ta j — mopmarHi wimi
uyncna. «/lepesamu», mo BUUMI 3 TIOYaTKy KOOP/IMHAT Y By3-
nax rpaTku (m, n, 0) € Taki, y AKUX m Ta 1 — B3AEMHO IIPOCTi
4ncia, To6T0 m/n — HeckopouyBanbHuit api6. Touka (m, n, I)
IpOEKTYeTbcA B [(m/m + n), (n/m + n), (1/m + n)]. fAxwmo
«cad» MPOEKTYBATH IIOfO0 MOYATKY KOOPAMHAT Ha IUIOLIMHY
X + y = 1, To BepXiBKU «0epes» YTBOPIOIOTH rpadik 3 dmcer,
300paxkeHuit Ha puc. 11.

e opvH 3 HarIARHKX pe3ynbrariB EBKitifa 300paxkeHo Ha
puc. 12. ITo6ynoBa MOYMHAETHCA 3 IPAMOKYTHOTO TPUKYTHU-
Ka 3 KaTeTaMM, 10 JOPiBHIOIOTb OfMHMIIL. [JOBXMHA rinoTeny-
31 Y TAKOMY TPUKYTHUKY, O4EBUHO, JOPiBHIOE V2. Hani, nep-
NEHJVKY/IAPHO 10 KiHIIA L€l riloTenysy IpOBOJATD iHIIMI
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Hayxka 71 ocBita

KaTeT 3i CTOPOHOIO, 1[0 TAKOX [IOPIBHIOE OAMHMILL. 3’ €THABIIN
JI0r0 KiHEelb 3 «IeHTPOM», OJEP>KMMO APYIMIA TPUKYTHUK 3
riIoTeHy3010 V3. Ko 1o npouenypy nosroputu 18 pasis,
TO MepIIVIT LMK/ HOOYOB 3aMKHETbCS, i B pe3y/IbTaTi ofep-
XUMO Qirypy, 1o Harajye paBjmka.

Puc.12. Pesynbrar EBKnima

JloB>)XMHa KO>KHOI TilTOTeHy3M BKa3aHa 4YMC/IOM IIifl 3Ha-
KOM KopeHdA. EBK/IiZIOBI MPUNNCYIOTh BCTAHOB/IEHH:A NEAKUX
(dbakTiB, HAIPUKIIAZ TIPO Te, IO IO BOX Ki/l BifHOCATHCSA
MbK co60M0 AK KBajpaTu, HoOymoBaHi Ha iXHIX #iameTpax, a
TaKOX IIPO Te, IO CYMa TPbOX KYTiB Oy/b-sKOrO TPUKYTHIU-
Ka 3aBx/u gopiBHIoe 180°. EBKiIif MaB mpalli 3 acTpOHOMII i
ONTUKMU. € MifIcTaBy BBAXKATU JIOTO OCHOBOIIOJIOXKHUKOM I'€0-
MeTpU4HOI ONTHKY. BiH HOBIB, 1[0 NpaBMIbHUX OaraTorpaH-
HUKIB («11amoH08UXx mizn») € mulle I AThb: TeTpaenp (4 rpaui
— TPUKYTHMKN); TeKcaeip abo ky6 (6 kBazpatiB); okTaenp (8
TPUKYTHUKIB); fofekaenp (12 W ATUKYTHUKIB); ikocaexp (20
TPUKYTHUKIB). [3 30/10TOI0 IpoIOpLi€r0 OB A3aH] Juie aBa
ocranHi [4]. [Jomexaenp BBaxkanu iryporo, Aka € Hi6KU caMmum
BcecBiToM, KBIHTECEHIII€EI0 YOTMPbOX 3€MHUX CTUXINl — 3eMi,
BOJIL, BOTHIO i TOBiTps [7]. ApxiMep BXe IIOTIM «3pi3as kymu»
B «NIAMOHOBUX Mifidx» i, TAKMM YMHOM, OTpUMaB 13 HOBUX
HaIiBIPaBMIbHUX OAraTOrpaHHUKIB.

EBkmifja He 1ikaBMIO IpPaKTUYHE BTiZIEHHA TeoMeTpii, a
JMIIe TOYHa abCTpakTHa fAemykuia. EBKIf 3aBepmmB ernoxy
CTBOpPEHH:A reoMeTpii i NpuBesieHHA 1i B 1oriyny cucremy. Ha-
CTYIIHY €II0Xy I104aB 3aKnafatu Apximesn.

APXIME] (Apxiundng, 287—212 fro H.e.).

IIporo HaBHBOTPEIHKOrO BMHAXIJHMKA 11 acTpOHOMaA 6e3-
IIOMIJIKOBO BB@)XAlOTh Ille I HaBUAATHIIINM MaTeMaTUKOM
i MexaHiKOM aHTUYHOCTI Ta OJHUM i3 HallBU3HAYHIIINX BYe-
HUX ycix vaciB [8]. [lo iioro ifeit eBpomerini fo3pimm ax depes
IBI THCAYI pOKiB. 3 ONNCIB, 1[0 3a/IMIIMIN HaM JIJaBHi aBTO-
pu - Ioni6iii, Tim Jlieiii, Liuepon, Ilnymapx, Bimpysiii ta
in. - Bigomo, w0 ApxiMey HapoAMBCSA B 6araToMy IOPTOBOMY
MmicTi CipaKysm — caMOYIpaBHill IpelbKiil KOJOHii Ha Haii-
6inpomy octposi CepenzemHoMop’s — Cunmii. € 3gorafp,
110 jioro 6aTbKOM OyB MaTeMaTyK i acrpoHoM Diditl, IKuii 3a
cBigueHHaM IlyTapxa, OyB 61M3bKMM pOfMYeM CipaKy3bKoro
npasutrens Liepona II. [Ina HaByanHA ApxiMenia BifipaBuin
B MicTo Onekcanzpito €runercbKy, Ha3BaHe Ha 4eCTb JOTO
3acHOBHUKA Onexcanopa Maxedoncvkozo. MoryTHi ITmo-
niemei (Halagky OfHOro 3 nonkooAuis O. MaKkeIoHChKOrOo),
a6y TpOCIaBNUTICD, 306Mpany 3Bigycinb UBIT Hayky i moesii i
«Ni020008y8aNU N€2iOHU KHUNKOBUX Hepes AKie». OnekcaHapisa
Ha TOM Yac C/IaBUIACh K HAYKOBUII i Ky/JIbTYPHMI LIEHTD €J1-
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TiHO-€TMIETCHKOrO CBiTy. TyT ImocTasa IIKoIa HeOI/IaTOHIKIB
i reOMeTpUYHA LIKOJIA, PO3TOPHYBCA 30/I0TUI BiK I'DELIbKOI
reomerpii. ¥ 6i6ioTeni 1poro mMicta 6yio 3i6pano monaz 700
TUCAY pyKonuciB. Apximen 36rmmsuBcs 3 yuHaAmu Epxtima —
Epamocgenom, Kononom, [docipeem — i 1mo3HailomMmuBcs 3
npausimu  Jemokpima, Eeédoxca Kniocvkozo, Apucmapxa
CamocvKoz0 Ta iHIIMX 3HAHUX T€OMETPiB. 3 HU3KM INPUYMH
Apximes; He 3aX0TiB 3anMaTUCh y €rumnri i moBepHyBCA B
pinni Cipakysu. 3 co60l0 BiH IPKBi3 OCHOBU HOBOI HayKI1, IKY
HalllaZKY Ha3BYTb «cmamuxoto». BiH mepimum oOrpyHTyBaB
OCHOBHI il IpMHININ, 3aCHOBaHI Ha ifiel leHTpa Baru.

Apximen. OmuH i3 anTHYHNX OXOCTIB

Puc.13. Bara i BizcTranp

Baxinp Apximega. Apximes MaB piIKicHMIT lap MOENHY-
BaTM TEOPETUYHI HaNpalllOBaHHA 3 BipPTYO3HOIO iHXXeHepielo.
Y HbOMY >K1J1a IPUCTPACTb 10 BUHAXITHUIITBA, ;O MaTepiab-
HOTO BTi/IEHHSI BUABJIEHMX TEOPETUYHUX 3aKOHOMipHOCTe.
Baxinp 6yB Bimomuii i jo Apximena, ogHak nmine Apximen
PO3pOOYB IIOBHY TeOpilo Baxkesd i 3aCTOCyBaB 1i IPaKTUYHO.
ITnyrapx muure [9], mo Apximen nmobymysas y mopty Cipa-
Ky3 pi3HOMaHITHI 67I0YHO-BaXKi/IbHi MeXaHi3MU JyId MifiioMy
i TpaHCIOPTYBaHHA BaXKMX BaHTaXiB. ApXiMefla BBaXka-
I0Th IepIIYM TEOPETUKOM YCAKOI MexaHiku. BiH BCcTaHOBUB
307I0Te MPABMIIO MEXAHIKN: Yy CINbKU PA3 6USPAEMO Y CUT,
Hacminvky npoepaemo y siocmani (puc. 13). Apximen Hamycas
KHIDKKY «IIpo piBHOBary miackux ¢iryp», B sKill posIIAHYB
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mpo6/eMy LIEHTPY Baru Iapajenorpama, TPUKyTHUKA, Tpa-
rentii i mapabomigHoro cermenTa. LleHTp Baru — €fjuHa TOYKa B
Tii, y AKill MOYKHa 30CEPEINTI BCIO JIOTO Bary, He IIOPYLIYIOYM
piBHOBa)KHOTO CTaHy. BiH HOBiB, HanpMK/Iaf, 1O LIEHTP Barn
IapajiefiorpaMa 3HaXOAMTbCA Ha IEePeTHHI JIOTro JiarOHaJIeN,
a y TPUKYTHUKY — y TO4Li IIEpeTHHY JIOro MefiaH. ApXimes
TAaKO)X BMBIB 3aKOH BaXke/sd, 3 SIKOIO CTajl0 3PO3yMiNo, K
MO>KHa 3CYHYTU BelIMYe3Hy Bary Majiolo cuion. B ocHOBI e-
’KaJ10 JI0ro IpUIYLIeHHsA PO Te, 110 Ti/la piBHOI Baru Ha piB-
HUX IJIeYaX IIOBMHHI Oy TV BpiBHOBa)KeHMMM. 3arajioM xe Tina
BPIBHOBa)XXYIOTbCA Ha JOBXMHAX IUIY, 00epHEHO IIPOIOPLiii-
Hyx ixaim Baram (puc. 14): D, F, = D, F2. Tyt F2 - cuna, F,
- omip, D2— njieye CUIN, D1 - mwiede omopy. Toif, XTO HOCKB 3
KPMHMAIi Ha IUIedi KOpPOMMCIIO 3 BifjpaMy, HAallIOBHEHVIMMU BO-
010, JIETKO cO61 MOXKe YSABUTH, SIK CJIiJ 3MILIyBaTy 1ieil BaXKinb
mij 9ac xozp6u, abu 3 Bifjep He BUX/TIOITYBaIacs BOAA.

D, D

Puc.14. IIpunnmn Baxkens

ApxiMe[| yCBiIOMUB, 1110 3aKOHY BaXKeJIA — 1€ JOCTOTY BCe-
CBITHI 3aKOHM i BUOYAyBaB HM3KY MeXaHIYHUX IOCTY/IATIB i
TeopeM. 30KpeMa, y JIoro CKapOHUIL — JOCIiKEeHHS PiBHO-
Bary IepeTuHy apabosoina, 1o Mojenoe KopaberpHumit Kop-
Iyc. 3pellTon, OLiHMBIINM CUIY CBOTO BiIKpUTTA, ApXimen
sasBuB: «Kozmu 6 y moemy posnopsoxcenni 6yna inwa 3emus,
Ha AKY 6 MoscHa 6yn0 crnamu i onepmucs, mo s 3cyHye 6u 3i
6020 micus Hauty» (puc. 15). 3Bincy it KpUIaTHit BUCTIB, BU-
HeceHuI emnirpadoM fo wi€l crarTi. Ko BBaXKaTy, o Maca
3emrti mopiBHIOE 6 -10** KT, a cuma TUCKY TIOAVHY Ha BaXilb
mopiBHIOE 60 KI, TO 3a JIOIIOMOTOIO 3TajjaHol Buie Gopmymm
MOYKHA OIiHMTH JIOBXXMHY TaKOTO Baxkens Ak: D, = 107 m!

i — T -

Puc.15. SIk6u 6yna Touka onopit..
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Bbrroxu Apximena. Komnuap liepono6ynyBasymogapyHoK
erunercbkoMy Lapio ITtonemero I1I 6araronanyOuuit kopabenn
«Cipakysisi», TO BUHMK/Ia [IpobeMa, SIK CIIyCTUTHU JOTO Ha
BOALY, 60 1ie 6yB, Tak 6u MOBUTH, « TuTaHik» npagasuyHu. Toxi
ApxiMe]; CKOHCTpPYIOBaB LIy cucTeMy O/IOKIB (Immomicractu)
(puc. 16) Ta BaxkerniB, 3a JOIIOMOI'OI SKUX JIOMY BHA/IOCA 1ie
BMKOHATV OJJHVIM IIOPYXOM PYKH. JIfo/jiHa 3MOT/Ia TePeMiCTUTH
BeJIVKUIT Kopabernb cunoto opHiel pyku! Ilonicnact mosBonse
3HAYHO BUTPABATU B CUJI IIiJ] Yac MiJIOMY Ba)KKMX BaHTAXIB.
Huni neit MmexaHism 3aminnnm 6 mpoctow 1ebifko (MicTUTh
6apabaH 1A HaMOTYBaHHA KaHara), KiTbkoMa 3y0YaTMMu
HepefilayaMyl Ta YepB AYHOK Iapow. fKino, yia Ipukiapy,
mapa 3ybuaTux Kojic Mae BifHOIIeHHS papiyciB 5:1, To Ha
6iMbIIOMY KO/eCi OTpUMY€EMO IT ATUKPATHNI «BUTPAII Y CUTTi».
Sx110, fasi, Maje KOaeco 3’ €IHATH 1ie 3 OfHuUM BenukuM (1:5),
a110ro — 3 IHIIMM MauM KosiecoM (1:5), TO «BUrpalll» 3pocTe y
25 pasiBiT. 1. Y bOMY — BCA MOTYTHICTb MEXaHiK.

Puc.16. omicmactu: a — KpaTHuii; 6— creneHeBuil

Opometp Apximena. Y gacu Ilepioi [Tyniynoi BiltHM Mk
Pumowm i Kapdarenom Apximep BUHAIIIOB OFOMETp — IIPUIAL
IU1s BUMiptoBaHHA Bifictai. ITic/is Ko>XHOI IpoJiieHol BO30M
MWy Cienia/IbHui KOHTEHep Iajiajia KyabKa, TPAHCIIOPTO-
BaHa TY/IM 32 IOIIOMOIOI0 CIIELlia/IbHOTO MEXaHi3My Iepezadi.
Yucno 1¥x Ky/lboK i BU3HA4Yamo 9MCI0 MPONJIeHUX MUTIb.

Iuninpp i kyna. B reomerpil Apximer Bifkpus, 1o 06’eM,
AK 1 IJIOLA TIOBEPXHI, BIIMCAHOI B UM/IHAD Ky, CIiBBiHO-
carbes Ak 2:3. To6To, y utinapi nominaeTbest piBHO MiBTOpa
00’eMM Ky, AKINO Ky i DWIHAP MalOTb OJHAKOBY BUCOTY
Ta fiametp (puc. 17). Hao4HO y IbOMY MOXKHA ITepeKOHATHCS,
AKILO Y UWIHJP, 10 BMIlly€ 3 TPy BOAY, 3aHYPUTU KYJIIO 3
IiaMeTpoM, IO JIOPiBHIOE BUCOTI it miameTpy mutiHapa. Topi
3 LMTiHApa BUWUIEThCA piBHO 1 miTp Bogu. IDmomia 60KoBoi
IIOBEPXHi TAaKOTO LMIiHJPa TOYHO NOPIBHIOE IIJIOLIi IIOBEPX-
Hi Ky (abo X IUIOIIi YOTHMPBOX KPYTiB TAaKOro XX pafiyca).
SIxuio cropy gojaTy lie IVIOLi OCHOBM i Bepxa LMIiHApPA, TO
JIETKO TIepeKOHATHCs, 1[0 3arajsibHa IUroma uutinapa (67R?)
cripaBai 6yze y miBropa pasu 6inbiuoro Bif ruronti kyi (47R?)
B itoro cepepnuHi. IlboMy BigkpurTIO ApXiMes HajaBaB Ha-
CTI/IbKY BEIMIKOTO 3HAYEHHS, 1110 3aII0BiB CBOIM HalOMVDKYMM,
a6 Ha JIOro HaMOTV/IBHOMY I1aM AATHVKY 6y/10 BUKapOyBaHO
300pakeHHA IWIIHApa 3 BINMCAHOK y HHOTO Ky/er. 3Hail-
IeHi CIIBBITHOIIGHHA MDK 00’€éMaMM Ta IOBEPXHAMM Ky i
LUUIiHApa AN B OCHOBY TpakTaTy Apximena «IIpo kymio i
LVJLIHIDPY.
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Puc.17. Dyninpp i kyna

Mapx Tyniii Iliuepon (Cicero, 106 — 43 o m.e.), sikuii 6yB
IIpM3HAYEHMIT PUMCbKIM CEHaTOM Ha IIocafy KBectopa Ha Cu-
uuii, srafyaB y «TyckymaHChbKUX IIpOMOBax», fK, BifiBigaB-
i Cipakysu B 75 poui 1o H.e. (To6T0 depes 137 pokiB micist
CMepTi BY€HOr0), BiH Bifmykas rpobuuiio Apxivema (Tomba
di Archimede - itan.) nuure 3a 306pakeHHsAM LUTIHAPA Ha
Hiil. BoHa mepebyBaia B HaIiB3pyTHOBAaHOMY CTaHi i HIXTO
3 xureniB Cipakys He 3HaB, [ie 3HAXOOMTLCS MOTMIA Hail-
TeHia/IbHIOro 3 jioro rpoMapad. Llinepon mmcas, 1o «uyedl
CULUTIIEYD MAB Y COOT 2eHianvHicmp, KO, 30AEMbCS, MO0CHKA
npupooa He moxuce 0CTMU».

Kynsa i xoHyc. ApxiMen Tako)X BCTQHOBHUB, IIO B 06’eMi
cepu momimaerscsi piBHO ABa 06’€MM KPyroBOrO IIPsMO-
ro xouyca. Crpaspi, 06’em konyca V, = R* h/3, e h - Bu-
coTa KoHyca, a 06’em chepu V, = 4 m R*/3. fxmo h = 2R, t0
V/V, =2

Takum unHOM, ApxiMe[ BUBiB 3HAMEHUTHUI 3aKOH, IO 3a
OJJHAKOBMX OCHOB i 3a piBHMX BUCOT CIIiBBiJTHOLIEHHSA MIDX
06’emaMu KOHYca, Ky 1 IMIIHApA, BINCAHNX OJHE B OZHOTO,
€ 1:2:3. BoHO 03HaYa€ OT LO: AKILO 3a OGVHUII0 B3ATI 00 €M
BIJCAaHOTrO B cepy KOHYca, TO iXHi 00’€MHU CHiBBiZHOCATD-
cs 5K 1:2, sIKijo X cdepy BIMCATH B IWIHAP, TO ixHi 00’e-
MI CIIBBiJTHOCUTUMYTbCA AK 2:3, a AKIIO KOHYC BINCAaTU B
LWIHZAP, TO IXHi 06’€MU CIIIBBITHOCUTUMYThCS AK 1:3.

Yucmo Apximepna. llle fo EBxiifa 6y}10 BiJIOMO, 1I]O I/IOIIA
Kpyra JOPiBHIOE IUIONIi NPAMOKYTHOTO TPUKYTHMUKA, Y AKO-
TO OfIMH KaTeT JOPiBHIOE NOBXNHI KOJ/a, a APyTuil — pajiiycy
LIbOTO KOJIa. 3Bificu BUIIIMBAJIO, IO BiTHOIIEHHS TOBXIHI
6ym>-;n<oro KO/lIa JI0 JI0ro p#iaMeTrpa 6y11e CTa/IUM YMCJIOM.
BusHaueHHs 710TO BeIMYMHM Majio Be/IMKe 3HAUYE€HHS, ajike
BOHO TIiCHO yB’s13aHe 3 3a/ja4elo PO KBapaTypy Kpyra.

— 3 41500 i

Puc.18. Yucmo nt
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Y cBoiit po6orti «IIpo BuMipioBaHHA Kpyra» ApxiMmen jas
CBO€ 3HaMeHNTe 3HaYEHHsI JI/IS1 [[bOTO YMC/Ia, HUHI 06pe Bifto-
MOTO IIiJi Ha3BOIO «4ucna 7m». VIoro MeToy| 064MCIIeHHs TTOA-
raB y BIJMCYBaHHI B KOJIO Ji JOBKOJIa HbOTO IIPaBWIbHMX Oara-
TOKYTHMKIB 3 OJJHAKOBMM YMC/IOM CTOPiH. Bce mounmnanocs 3
6-KyTHMKiB. Ha KO>XHil1 cTOpOHi 6-KyTHMKa HaH6YI[OBYBaBCH
piBHOOEIpEeHNMII TPUKYTHUK i BUHUKAB BIUCAHWIT 12-KyTHIUK.
Hasni, Ko>keH pa3 MOfIBOIIYY TaKMM CIIOCOOOM YNCTIO CTOPiH
OaraTokyTHMKa, ApXiMen Hab/IV>KaB 10T0 0 Koja. JiifmoBimm
10 96-KyTHYKIB, BiH 3p0OUB OLIHKY YNMC/Ia 7 (K BiHOIIEHHA
nepyMeTpa 6araTOKyTHUKA [0 JIOTO JiaroHasli, 1o JOPIBHIOE
omyHui): 22/7 > m > 223/71. e ymcrno y Ti yacu fictano Ha-
3By uncna Apximena i gopisnosano 3% . Buitmno, 1o y gos-
JKMHI KOJIa TOMIIA€ThCA TPU L/IMX JIOTO JjiaMeTpH i 1ie ofHa
cboMa. ApXiMeJ] TaKOXK BCTAaHOBMB, IO IIOLA KpyTa JJOPiB-
HIOE [IbOMY 4MCITy, IOMHOXKEHOMY Ha pajiiyc Kpyra B KBaJpari.
AKio Kpyr MomMicTUTH B KBaJpar 3i CTOPOHOIO, IO TOPiBHIOE
J10T0 AiaMeTpy, TO CIIiBBifHOIIEHH IXHIiX 1o Oyne sk 11/14.
Uucno Apximena Majio Be/iye3He 3HAUeHH s JJIs1 IIOaJIbIIOTO
PO3BUTKY MaTeMaTUKN. LIuM 4mMciIoM KOpUCTYBaIuCh ax Jio
misHboro mnepiofgy emoxu Binpomxennsa. IJopoky Tperboro
Micsust (6epesnsi) 14-uii ieHb BiI3Ha4a0Th 5K [leHp ymca 7.

Ksapgparypa mapabomu. Benmuu Apximena e it y TOoMYy,
10, MUCIAYM TEeOMETPUYHO (TPUKYTHMKAMM, KOJIaMI,
IpAMUMM i yraMi), BiH po3B’A3yBaB HeTUIIOBI MaTeMaTU4Hi
3agaui. Y mpaui «IIpo xBapgpaTypy mapabomn» BiH, y Mexax
CBOTO IiIXOAy, BM3HAYNUB IUIOILY CerMeHTa Iapabonu, To6To
(akTyyHO TpoiHTerpyBaB Iapabonmy. Apximen [oOBiB, IO
BiJHOIIEHHA IIJION JI YaCTUH NPsAMOKYTHMKA, JiarOHasIIo
SIKOTO € KBajjpaTHa mapabomna (puc. 19), cTaHOBUTH OUH 10
nBox: § /S, = 1/2.

Puc.19. IInoma cermenrta napaéomu

Y 1iit )xe mpari BiH [JOBiB, 10 IJIOI[A cerMeHTa mapabo-
m S, AKa BigTuHaeThCA Bif Hei mpsamoro (puc. 20), cknamae
4/3 Big mionii § , BIMCAHOTO Yy L€l CErMEHT TPUKYTHUKA. [l
HoBefileHHA ApxiMel 0OYMCINB CYMy HECKiHUEHHOTO PARY:
1+%+ 1/ + 1/# +...= 1/(1 - 1/4) = 4/3, Aaxuii € cyMoI0
HEeCKiHYeHHOI TeOMeTPUYHOI Nporpecii 3i sHameHHUKoM 1/4.
ITpo reomerpuyHy mporpecito Apximes, 3BiCHO, HiUYOoro He
3HaB. BiH IpocTo NOMIiTKB, 1110 AKIIO [0 SAKOICh BeIUNYMHU A
TofiaTy il YeTBePTUHKY A/4, a 10 YeTBEpTUHKM — il YeTBEPTHH-
Ky A/4 % i Tak pani, a B KiHIi fogaty e 1/3 Bifi ocTaHHBOL
4eTBEPTUHKY, TO CTiIbKY 6 He Oy/I0 JOfaHKIB, fie 6 He Iepe-
pBaTy psf, CyMa Takoro psny Oyme ofHa i Ta X i fopiBHIOBa-
tnme 4A/3.
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Puc.20. ITapabona i TpMKyTHIK
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Puc. 21. BuuepnyBaunsa napabomn

Cnpasni: A + A/3=4A/3; A+ A/4+ (A/4)(1/3) =4A/3; A
+A/4+ (A/4)(1/4) + (A/4)(1/4)(1/3) = 4A/3;...A + A/4 + A/#
+... + A(1/4)"(1/3) = 4A/3. KoxxeH [[OfaHOK PARY — Lie 3araib-
Ha IUIOLIA TPUKYTHMKIB, BIVICAHUX B HEOXOIUIEHY IIONIepPeHi-
MM 4IeHaMI PSAAY YacTHHY cerMeHTa mapab6omm. Ileit Metop
HOCUTD Ha3BY «Mermody éuuepnysanHs Esdokca» (puc. 21): iBa
monaTKoBi TpuKyTHUKM AZB i BHC nomimaoTb MiX mapa6o-
JIOX0 i MOYATKOBYMM TPUKYTHUKOM ABC MmIIAXOM IIPOBEJieHHA
Tnapaeseil o eHTpanbHoi NiHil BD depes yeTBepTHi TOUKM
E i K 6a3oBoi ninil AC. Mo>xHa 1okasari, 10 Ayt napabosu
KO>KEH 3 HOBMX TPUKYTHMKIB Oyfie Maty 1oty 1/8 Bip rmomi
ABC, a orxe, obusBa pasoMm — Y% Bix miei mwiomi. 3a Takum
IIPUHIIUIIOM KOYKEH pa3 IOl MK Ayror mapabomm i xoppa-
mu 6yzie BudepryBaTncs. [rola KO)KHOr0 HOBOTO TPUKY THM-
Ka Oyne cxmazary 1/8 Bif mrori NonepegHbOro TPUKYTHYKA.
Mertop BuYepryBaHHA NOPOAMB MOHATTA TPAHMUIL YMCTOBUX
MOCITIOBHOCTEI, sIKe K yepe3 2000 poKiB JIAIIO B OCHOBY iH-
TerpanbHoOro 4ncneHHs /letibniya i Horomona.

ApxiMen mepimM y MaTeMaTuIll BMHAJIIIOB CIIOCIO 064mc-
JIeHHSI CyMI HEeCKiHYEHHOTO pAZY i oKasas, 1[0 CyMa HeCKiH-
YEHHOTO YNC/Ia JOAAHKIB MOXKe Oy TV CKIHUE€HHOI0 BETUYIHOIO.
Ile mosBOMUIO 1OMy pO3B’s3aTH BiTOMMIT IMapafoKC 3eHOHA
IIpo 3MaraHHA OiryHa AXi/ieca it depemaxu. 3eHOH IpPUIIY-
CTUB, 1[0 Yeperaxa pyXaeTbcsA yABidi MOBiNbHille, HXK AXin-
nec. Tomy 3eHoH maB it popy y monoBuHy muctanuii. Komn
Axinnec pmobiraB 0 Micus, 3 JKOro CTapTyBalda deperaxa
(AB/2), BoHa BcTUITIA BIATIOB3TH Ha YBepTb AycTanLil (AB/4),
TOOTO Ha IONOBMHY Ti€l Bifpai, AKy il moTpibHO 6y10 mO-
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ponaty (auB. puc. 22). TakuM 4MHOM, CUTYallis HOBEPTAETHCSA
HiOM 0 caMOro IoYaTKy: Komy AXinzec 3HOBY HOCATHE TOYKA
crapry 4yepenaxu (AB/4), BOHa BCTUIHE BifIIOB3TM O TOYKU
(AB/8) i Tak 10 HeCKiHUEHHOCTI. Buxomntp, mjo Axinmec Hiko-
1M He Ha3Jo)KeHe Jepernaxy. ApXiMes TOBiB, 1[0 X0Y Biipi3ok
AB MO>XHa Ii/IUTY Ha HeCKiHUYeHHe 4JC/I0 MEHIINX Bifjpi3kiB,
ajie 3 ypaxyBaHHAM, 1O L Bi[pi3Ky BCce MEHIIi 11 MeHIi, TO
CyMa iX € CKiIHUeHHUM 4YMC/IOM, a came: %2 + %4 + 1/8 +... = 1.
Tomy Axinnec Ha3foXeHe yepemnaxy.

ABf8 | B
AB/I6...

A AB/2 AB/4

Puc. 22. Axinnec i yepenaxa

B iHwiit cBoiit pobori «IIpo konoigu i cdepoinm» [10]
Apximen BuBiB GopMyIM I BU3HAYEHHS IUIOLY eJliIca, I10-
BepxHi KOHyca i Ky, a TaKOXK 1 004UNC/IeHHA 00’ eMiB Ky
Ta CETMEHTIB mapabosoiza, rinepbonoiza i emincoina obepraH-
HAL

VY «KHusi nem», 30KpeMa, € TBEPIPKEHH, 10 IIJI0MIA KpPy-
ra, OIJICAHOTO JOBKOJIA KBaJIpaTa, € BJBiui Oi/IbIIOI0 3a IJIOLLY
Kpyra, BIIMCAHOTO B KBajipar. ApxiMe[ 3allpOIOHYBaB IeO-
METPUYHMI CIOCIO pO3B’sA3yBaHHA KyOiYHUX PpiBHAHD TUITY
x?(a + x) = b, KOpeHi AKMX 3HAXOLUB 3a JOIIOMOTOI0 IIEPETUHY
napabonu i rinep6onu. Buennit 6araro 3aiftMaBCsi TAKOX MPO-
6reMaM1 KBaJipaTypu Kpyra Ta IIOBOEHHA 00’eMy Ky0a, sAKi
He MalOTh PO3B’A3Ky B palliOHa/JIbHUX 4yclax. Tak, y mepuriit
— cTopoHa KBajipata a = rVrr (puc. 1), a y gpyriii - pe6po ky6a
A mae 6yTn 3Y2A. Yncna x Vi *V2 - ippamionabHi.

Puc. 23. Hixx «Ap6enoc»

Apb6enoc. Apbenoc — 1je aHTUYHUI HDK (puc. 23), sKui
BUKOPVUCTOBYBA/IM LIeBLi A/is1 0OpoOKy mkipn. 3 reomerpud-
HOI TOYKM 30py JIe30 apbeoca — Iie 06/1acTh IUIOMMHY, 00-
MeXXEHOI TPhOMa IONIOBUHKAMM KiJl, [0 TOTUKAKTHCS OffHE
1o opHoro (puc. 24). Apximen, no-nepliie, BCTAHOBYUB IUIOLLY
Taxol Qirypu (¢ionerosuit xonip). Bona nopiBHioBasa momi
Kkpyra (3emennit xonip) 3 giamerpom CD (abo mR*/4, e R -
D

Pic. 24. IInoma Apbenoca
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paniyc ¢ioneroBoro koma). A mo-ppyre, Iokasas, IO SKILO
3 Touky B (puc. 25) NigHATY NepHEHAUKYIAP O NEePeTUHY 3
Haii6inpmmm niBkosom i Brmcatn aBa kpyru C, i C, tak, abu
BOHI OIHOYACHO TOPKa/INCh MePIEeHAMKYIApa BEINKOro i Ma-
JIOTO KiJI, TO IUTOL S IMX KPYTiB JOPiBHIOBATUMYTb (S =3 cz)’
He3aJIeXXHO Bifi MiciiesHaxomxkeHHs Touku B. Ii xpyru picTa-
TN Ha3BY «Kpyeie-0nusHioKie Apximedar.

Puc. 25. Kpyrn Apximena

CaninoH. Inmowo ¢iryporo, sika 3anikaBuwia Apximena,
CTajIa ToroyacHa cilbHI4Ka — cajinoH. Ha puc. 26 ii npoginp
IIOIaHO TOyOMM KOIbOPOM. [eoMeTpuYHO — Iie 3aMKHYyTa
¢irypa, mobynosana 3 yotupbox HamiBkim: AFB, CED ta AC
i DB. Apximep foBiB, 10 IIomia Li€l irypu JOpiBHIOE IIIO-
mi Kpyra (Ha pUCYHKY 0OMEXeHOTO KO/IOM), TO6yI0BaHOTO 3
uenTpom y Touni O, TaK, abu B Toukax E i F s6iratuch 3 xpa-
amu cinbanakn. Sxkmo OF = R, OC = R/3, a O,F = 2R/3, ne
R - papiyc Benmkoro Kona, To IUIOLIa caliHony 6yne 47R%/9.

F

Puc. 26. Caninon

Cromaxion Apximenma [10] ckmagaerbcs i3 14 1wmackmx
¢iryp pisHoi ¢popmy, AKi yci pa3oM IOMIIIAIOTbCA y KBafIpar.
Opzi BBaXAlOTb CTOMaxioOH OFHMM i3 IepuIuX IIa3jiB, iHIIi
- mouarkoM KoMb6inartopuku. Komu nmobymysatu KBappar 3i
CTOPOHOK y 12 K/IITUHOK 3arajbHOI0 IUIOUIE0 B 144 KIiTuH-
KI, TO IUIOLIi OKpeMuXx ¢iryp OyAyTh TaKUMI, K 300pa>KeHO
undpamn Ha puc. 27. OgHuM i3 3aBjjaHb, sKe CTaBUB ApXimer,
OyI10 BU3HaYeHH: 4MciIa KoMOiHaniit Giryp, 1o moMimanTbesa
y kBagpar. JIume y 2003 poLi IUIAXOM KOMIT I0TEPHOTO IIepe-
6opy 6yno 3’acoBaHO, 110 icHye icHye 17152 Takmx crocobis
"cTomaxiona” Apximena (puc. 27) 6e3 ypaxyBaHHS Ji3epKaslb-
HUX BiIOMTKIB. I3 OKpeMUX eJIeMeHTIB CTOMaxioHa MOXHa
CTBOPIOBaTM CWIYeTM PiSHMX IIpeIMETIB CK/IaJHOI
KoHirypauii i TBapuH, AK, HAIpUKJIaf, Ha puC. 28.
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Puc. 27. «Cromaxion» Apximena

Puc. 28. Cnonens

Benuki uncna. Ipexu He 3Hanu uudp i 3amiHoBamM ix -
Tepamu cBoro ajndasity. A6K BifpisHUTY IMCIOBI 3amMUCK Bif
CTIOBECHOTO TEKCTY, 3 IIPaBOro OOKy JiTepyu Bropi CTaBuUIn
HMITPUX ab0 TOPUSOHTANbHY PUCKY. OCKiIbKM HOHATTS HYIA
TOJIi He iCHYBasI0, TO MOXKHA CKa3aTy, 110 JaBHi I'PeKU KOpU-
CTyBanucs HeB’SATKOBOI CUCTeMON0 umcieHHs. IIpu nbomy
Hepii e sATb OYKB IpelibKoro andapiry 3i ITpUxaMu HO3Ha-
vamu uudpu Bix 1 go 9. HactynHi fgeB’siTb O6YKB IO3HAYamn
mecsatku Bix 10 mo 90. ITomanbiui ciM 6YKB — O3HAYa/IM COTH,
Biz 100 1o 900. st mosnaveHHs nudp 90 1 900 6ynu 3amosn-
JeHi ABi OykBM 3i cTaporo andasiry (puc. 29). A6u nepenatu
4MCTIO TUCSAY, CTABIIY BHU3Y IITPHUX, 3 JIIBOTO Bijff OYKBY OOKY.
Hanpuxmnap, uncno 1849 Bonn 6 sammcamm tax: ,o' w'W'0'. Orxe,
Ha61IbIINMM YIICIIOM, MEXEI0 YCSIKUX PaxyHKIB y IpekiB 6ymo
fecatb Tcsd. Voro BoHM HasmBamm «mipiadoro». 3a Takoro
3aIMCy 4Yucen MpocTi apudmeTnyHi Aii BUKINMKAMU y JaBHIX
rpekiB meBHi TpyaHouyi. [ 3anucy fpo6iB BUKOPUCTOBYBa-
7Y BABMJIOHCBKI IIICTAEeCATUPIUHI Ta ETUNIETCHKI TO3HAYEHHA.
HecarunHi fpobu 3’aBumuCcsA B EBPOII @K B €IOXY MiSHHOTO

PeH[:Icchy.l | hl ':r I:r J:I {F
1 $ 5 6 7 g
tq il 1' qu "||I E' ﬂl Hi q‘
N0 040 00 0809
FI Is| 1.| UI I TI 4" ﬂjl *I
!W?[ﬂﬂ]ﬂ*l[ﬂﬁzﬂl?ﬂ]?ﬂ“]]&:ﬂ

Puc. 29. BignoBigHicTs nudp rpenpknm 6ykam
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Y cBoemy TpakTari nij HasBow «IIcammit» — «IIpo 4mc-
no mimyHok» — [10] ApxiMen mokasye croci6, fx 3a Homo-
MOTOI0 3TaJJaHOl BUILE CUCTEMM YMC/IEHHA MOYKHA 3alycaTy
AK 3aBTOJJHO BeNMKi 4Mcia Ta Aii Mk HUMM. [114 npuknagy
BiH y34B 3ajla4y IpO IiJjpaXyBaHHSA KiIbKOCTI IIIIIVHOK, fAKi
Moru 6 IOMICTUTVCh Y TORiHbOMY BeeciTi — Big 3emi o
cepn HepyXoMMX 3ipoK. ApxiMe[ 3aIIpOIIOHYBaB paxyBaTyu
Bxe cami Mipiagu (umcna gpyroro nopanky). Topi Hait6inb-
IIVIM YYIC/IOM CTaBalo — «Mipiadu mipiad» — CTO MiNbIIOHIB.
Jani BiH paxyBaB y>Xe Mipiagu Mipiaji, Ha3MBaro4y iX YnucIaMn
«mpemvozo nopsA0Ky» i Tak paii. 3Haroun po3mipu Beecsity Ta
po3Mip mimuHKM, ApXiMe[ IPUIIIOB 10 BUCHOBKY, IO YNC-
JI0 MIIMHOK, AKi Moru 6 3anoBHUTH BcecBit, He nepeBuLIye
THCAYi Mipiasi UMCcen BOCBMOTO TOPAAKY, TOOTO, Y CyJacHUX
mo3HavyeHHsX, yncna 10°-10%107% = 10%. [lns nopiBHAHHS,
4JCII0 IIPOTOHIB y BeecBiTi 3apas oninooTs sk 10%. Lle uncno
MeHIIle fK I'yron (google), piBae 10", To6TO, OfVHML] 3i cTa
HymaMu. TakuM 4uHOM, Oy/I0 JOBE[EHO, 1[0 YNC/IO IHIIMHOK
€ CKiHYEHHUM, a HECKiHU€HHUM € PAJ HATyPaJbHUX YUCETL.
Apximen O6yB 3a4apOBaHUIT CBITOM YMCeI, JIOTIKOIO BIYHUX 3a-
KOHIB, Yy IIOPiBHSHHI 3 AKMMI 3aKOHU CBITY JIIO[€N € TaKUMMU
HIIBMIKOIUVIMHHYMM Ji HeJOoCKOHanumu. 3a cnosamu Ilmyrap-
Xa, BYEHUIT 6yB HACTI/IBKM 3aXOM/IeHNIT MaTeMaTHUKOIO, 1110 3a-
OyBaB 1po DKy i 30BciM He 16aB 1po cebe.

3apmava Apximena npo 6ukiB. 3agada 6y1a HammcaHa Bip-
meM i ajpecoBaHa OJIEKCAH/PINCHKMM MaTematmkam [11].
CyTb 1i Taka. € 4 pisHOKOMipHi cTafa 6MKIB i 4 pisHOKOMIpHIi
cTajia KopiB: 61y, 4opHi, pyai it psa6i. Uncmo 6MKiB y KOOKHOMY
cragi € Takum: 1) 6imi 6ukm ckaajaroth % +1/3 Bifg YopHMX
OMKiB? + ITOBHE YMCJIO PYAOTO CTaja; 2) YOpHi Ouku — % +1/5
Biff psi6ux OMKiB + IIOBHe 4MCIIO PYROTrO CTaza; 3) psabi 6uxm
- 1/6 +1/7 Bip 6inMx OUKIB + IIOBHE YMCIIO PYAOTO CTaja. A
I KOpiB 6y Taki mpomopuii: 1) 6i1i KopoBy cK1afanTb 1/3
+Y4 Bijy 4opHOTO CcTazia OMKIB + IMOBHE YMCIO0 YOPHUX KOPIB; 2)
4opHi kopoBu — ¥4 +1/5 Bif psaboro craga 61UKIB + IIOBHE 4MC-
710 psA6ux KopiB; 3) psabi koposu — 1/5 +1/6 Bif pynoro craga
OUKiB + IIOBHE YNC/IO PYAMX KOpiB; 4) pyni koposu — 1/6 +1/7
Bizg 6inoro crajia 6MKiB + MOBHE YKCITO OiNMnX KOpiB.

Jo nux cemm ymoB 6ynu me aBi: 1) cyma 6inux i yopHUx
6ukiB € kBagpaTHuM uncioMm (1, 4, 9, 16, ...), Takum, 110 Bif-
noBifiae kBagpary n, je n =1, 2, 3, 4,...; 2) cyma pA6ux i pyaux
OukiB € TpukyTHUM 4uciom (1, 3, 6, 10, 15, 21,...), To6TO Ta-
KM, AKe MOXKHa 300pasuTU TPUKYTHUKOM i IPeJCTaBUTHU SAK
n(n + 1)/2. OnHa 3ajja4a ojATaja y TOMy, abu 3HaITU 3araib-
HY KiZbKicTh OMKIB i KOpiB, a Ipyra — BU3HAYMUTY KiNTbKiCTb
OVKIB i KOPiB y KOKHOMY CTai.

«Xmo po3e’sisce y1o 3adauy, — mucas Apximen, — moii cmaue
nepuium ceped myopux». OnekcaHapiiii Tak i He CIPOMOITIMCH
ii po3p’si3atu. Po3p’ 130K 3Hanuin nuieHsb yepes 2100 pokis!
SAK110 BUXOANTH 3 IEPIINX CEMU YMOB, TO BiJITIOBiflb TaKa: 3a-
rajibHa KilIbKicTb Xymoou = 50 389 082. fAxmjo >x gomatu aBi
OCTaHHI YMOBM, TO 3ajiadya HeMa€e €IVMHOro po3B’a3ky. Habmm-
JKEHWIT PO3B’A30K 3anporoHyBas y 1880 poui Kapn Ammop.
Voro BifIOBifb: 3aTabHe YNCIO = 7,766 1020654 |

3akon Apximena. Ouinbhnka Cipakys Tiepona II rpusim cym-
HiBY, 4u 3po0/IeHa J0ro0 KOPOHa 3 YMCTOrO 30710Ta, Y He IIiMi-
11aB YacOM J10T0 FOBE/Ip Ty MeHII BapTicHmit Metan? Voro cy-
Ia IepeBipyB, 10 Bara KOPOHM BiJTIOBi/Ia€ Basi 3/MTKa, BUJAHOIO
I0BETIpOBi. Asle HefloBipa He sHMK/Ia. I'iepon nmonpocus y ApxiMena
moniomoru. J[aB 7ioMy KOPOHY i TaKuii camuii 3a Baroko 3/IMTOK 30710-
Ta. ApXiMeJi JOBro 0OIyMyBaB, K PO3B’A3aTH Lie 3aBJaHH.

%Y Ti yacu BUKOPUCTOBYBANM APOOM TiBKMU 3 YMCETHLHUKOM, PiBHUM 1.
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Puc. 30. 3paxkyBaHHA KOPOHM y OBITpi Ta y Bofi

[Intoma Bara 30710Ta (Bara nofiieHa Ha 06’eM) itoMy 6y/a
BiZloMa, ajie CKIaJHICThb IO/NAraja B TOYHOMY BM3HAYEHHI
00’eMy KOPOHH, aji)ke BOHA MajIa He3PYUHY /I BUMipIOBaHHS
ropbary ¢opmy i3 3ybusmu i mucTkamu. JomoMir BUITafoK.
Sxocp ApxiMen milIoB y /asHio. Y Ti 9acu TaM Bifjo4mMBanu
i obMiHIOBamMCh HOBMHaMM. JIATalouM y HAIlOBHEHY BOJOI0
BaHHY, BiH Bif4yB, 1110 3aBUCA€E, a piBeHb BOJM Yy Hill MifiHi-
MA€TLCA TUM BMINe, UMM IIMbLIe BiH 3aHyploeTbes. o Hbo-
ro Fifiuio, 1o 06’eM BUTICHEHOI HUM BOIY MOXKe 30iraTmcs
3 jtoro 06’emom! Lle o3Havaso, 110 it /st BU3HAYEHHs 06’ eMy
KOPOHM JJOCUTb OIIYCTUTH 11 B IIOCY/IMHY, 110 BiHIA 3alIOBHEHY
Bonow. Toxi 06’eM ButicHeHOI Bopu 6yne mopiBHIOBaTH 06’€-
My KOpOHU. BpaskeHnit cBoiM BiKpUTTAM, 3 KpukoM «Espu-
kal» (e¢pnKa), 11O IO-HALIOMY O3HaYa€: «3Haiuos!», Apximen
BICKOYMB i3 /Ia3Hi TONMM, IOCIINIAIOYN Yepe3 IeHTPaIbHY
wiomy Cipakys o cBOTO /oMy, abu BCe TOYHO IepeBipuTIHL.
Broma BiH mepecBig4YmMBCs, IO Ti/IO BUTICHAE 00’€M BOAY, 10
HopiBHIOE 06’eMy camoro Tia. [Ipu ipoMy Tino Brpayae y Bozi
PiBHO CTiIBKM Baru, CKi/IbKM BaXUTb BUTiCHEHA HUM pifiiHa.
SIK10 B KOpOHI € yermmit Bif 3010Ta MeTasl, To abu ypiBHO-
Ba)XYBATNCh 31 3IMTKOM, BiH ITOBMHEH Mary OinbLmii 06’eM.
A pas Tak, TO IIpU 3aHYPEHHi y BOAY, KOpOHAa BTPaTUTh y Basi
6inplie, HOX 37UTOK, 60 mpepMeT 3 6inbiuuM 06’emoM Oyne y
Bogi nermyM. OIyCTUBIIN Y BOJY Tepesy 3 KOPOHOIO i 3/IMT-
KOM, siKi Oy7u 3piBHOBa)keHi B moBiTpi (guB. puc. 30), Apximen
BIABYB, 110 Yallla 3 KOPOHOI CTasla JIETIIO i MigHAMach fo-
ropu. O6maH 6y70 Bukputo. Lo ictopito 3amucas Bimpysiil,
3rajjaHui B [4].

E.DORNINI

LAZS-ROMA-ISB3

ITanilicbka momroBa MapKa

Tak BifOynocs BiIKPUTTA OCHOBHOTO 3aKOHY TifipocTa-
TUKM — 3aKOHY ApXiMesla, BilOMOTO KOXKHOMY 3i IIKiTbHUX
pokiB: «Ha mino, 3aunypere 6 pioumy, Oi€ 8ULMOBXYBATLHA
Cuna, KA HanpasseHa 8epMuKanvHo 620py i 00pisHIoe 8asi pi-
Ounu, eumicHenoi minom». Cuna BuiitoBxyBaHHs F, sxa fmie
Ha TijI0, OpiBHIOE F=pgV; fie p — IyCTUHA PillNHY, g — TPaBiTa-
iftHa crama, a V — 06’eM ButicHeHol pigyuHu. Bara x miel pi-
nuHy fopisHIoe F. ApxiMen BCTaHOBUB: 1) SKIIO T'YCTUHA Tila
1 piflHM OJHAKOBi, TO BOHO 3aHYPUTbHCA TaK, 110 HifAKa JIOTO
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YacTMHA He BUCTYIIATMMeE HaJl IIOBEPXHEI PifuHU i Tio He
OITyCTUTBCA [O JHA; 2) AKINO IIMTOMA Bara Ti/la MeHIIa, HiK
IIATOMA Bara pifiHy, TO BOHO IVIABATUMeE i 3aHyPUTbCA y Pi-
OVHY HaCTiNbKM, abu 00’€M pifyHM, BUTICHEHOI 3aHYpeHOI0
YaCTMHOIO Ti/la, MaB Bary, IO JOPIBHIOE Basi BCbOro Tina; 3)
Ti/a, TyCTUHA AKNX 6inbIIa Bif, TYCTUHM PiJJHHA, 3aHYPIOIOTh-
€Ay piiMHY [0 CaMOrO JIHA i CTAIOTh JIETIIMMU Ha BEIMYMHY
Bary 06’eMy BUTiCHeHOI HUMM pifuun. TakyM 4MHOM, TOIOB-
He y IUIaBaHHI I'yCTMHa, a He Bara (IIpMK/Iaj aiicOepris: Bofa y
TBEpPJIOMY CTaHi Mae MeHINIy I'yCTUHY). ApXiMeJ omycas CBiit
3akoH y TBOpi «IIpo maaBatoui Tima» mopyd 3i cmoco6amm
BU3HA4YeHH: CKIafy ciutasis [12]. IlpuxmafaMu sMiHU TycTi-
HU Tina, abu 1wraBaTy Ha GakaHii rmMOKHI, € pubu 3i cBOIMU
I/IaBa/IbBHUMM MiXypaMu 1 IiBOJHI YOBHM 3 IOBITPAHUMMU
6anonamu. IToBiTps BONOAi€ BMCOKMM CTyNEHeM CTYUCKYyBa-
HocTi. IIpu 3aHypeHHi J10T0 CMIBHO CTUCKAIOTh, a /I CIUIN-
BaHHA — TUCK 3MEHIIYI0Tb. Y MepTBOMY MOpi I'yCTMHA BOAM
HacTiIbKM Benuka (ax 1o 1,24 r/cm?), 1110 TIofHa MOKe 1exKa-
YY YATATYU Ta3€Ty Ha JI0r0 IOBEPXHI.

Puc. 31. ApximepiB rBUHT

IBunt (mHek) Apximepa. Ille mepebyBatoun B €rumri,
Apximes BUHAIIOB «HECKiHUYeHMIT IBUHT» (PaBIuK, ILIHEK)
Wi ocywryBanHs sanuTux Hinom repuropiit. Ha Buran (puc.
31) - 1e Taxa cobi BULOBXKeHA «M AcopyOKa». [BUHT BUKOpU-
CTOBYBaJIM TAKOX JIJIA ITOfjadi BOJIY 3 HUSMHHUX BOJIOVIM y 3pO-
1IyBajbHi KaHamu. BiH samyckaBcs B pyX pyKaMu. YcepeinHi
3aKpUTOrO LWIIHApa IBUHT 00epTanmu Tak, obd Mo>kHa 0y1o
BUKPYYyBaTy 3HMU3Y BIrOPY OKPEMI TBepJi i CUIIKi IIpegMeTH,
HaBiTh BMYepIIyBaTU BOAY (HAIpMKIIAf, 3 LIAaXT). 3Bigcu mo-
IIMPUIACh Ile HasBa «28UHMosa nomna Apximeda». I'BuHT
ApxiMe[ia BUKOPUCTOBYETbCA i CbOTOfIHI /1A MiJHATTA PifyH
Ta IpaHy/IbOBAHMX TBEPAMX PEYOBMH, TaKMX, AK BYTi/N/IA i 3ep-
Ho. Vloro Takox onucas BiTpysiii, skuit XOTiB yl0CKOHATUTH
oMy fiiA spomeHHa Bucaunx capis Cemipaminn. Ilepmmit y
CBiTi MOPCHKUIT IapoIUIaB 3 IpeOHMM IBUHTOM, 30yZOBaHMI
y 1839 poui, micTaB Ha3By «Apximed» Ha 4eCTb IIbOT'O BUHAXO-
ny ApxiMmerna.

Mertanpui MamuHu Ta A3epkana Apximega. Kapdaren
i Pum 6opomnuch 3a Cipakysm fK 3a LIEHTP Cepef3eMHOMOp-
cpkoi Topribmi. Ile crano npuynunoro I-oi Ilyniunoi BitiHY, y
AKiit nepemornu pumiAnn. Y dacu II-oi Ilyniunoi Birtan, Konu
TIannibéan (277-183 no H.e.) neperinos yepe3 Anbiy, Cipaxy-
3y BKoTpe mifTpumanu Kapdaren y itoro 60opors6i 3 Primom.
Pumnanm na 4oni 3 koHCynom Mapxom Mapuennom i jioro 3a-
crynHukoM Anniem Knaediem pymvu ropi B noxig Ha Cipa-
KY3M1, CIIOJiBalouMCh MIBU/IKO B3ATH MiCTO IITYPMOM.

IIpote «bniykpus» He BraBcA i IM oBesIocs Ha JOBrux 18
MicsuiB 3aTpumarucs 6ins 1oro criH. PumisiHu Briepiie 3it-
KHY/IUCA TYT 3 HeOadeHVIMH 10ci, AK iM 31aBa1och, CTOPYKUMMU
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aTJIaHTaMM, SAKi KUJJa/IUCh BeJIMYe3HUMM KaM AHUMM Opuia-
ML Sk TBeppmATh icTopuky, ApXiMel CTaB AYLIEI HailOiNbII
BIlepToro i yminoro cmporusy. Ilif jioro opymoro cipakysui
3a3gajerifp 30ynyBamyu JeCATKU HOTYXHMX MeTaJbHUX Ma-
HIVH — KaTaIy/bT, AKi IPUIIIBHO 3aKU/IaIy PUM/IAH BaXKKUM
KamiHHsaM [13]. Pumissay Bupimmn BHOYI HiKpagaTucs i
cami cTiHM MicTa, rafialo4n, 1o TaM 6e3nevHinre. Aje TyT Ha
ix 6iny rpexku BUKOpUCTaIU MeTa/lbHi MalmHy O1u3bKoi aii,
a 3 OlfHMIB y cTiHaX ocumany iX rpafioM CHNCIB i JpOTUKIB
Ta HaBiTh CBUHLIEBUMU AfpaMu. By safisHi Tako>X MOTY>KHi
KpaHu (Kirti, abo > «masypi Apximena»), AKi 9ilULa1Im mifg Bo-
OO 3aJIi3HMMM TaKaMy HOCK KOpaOiiB, MigHIMamu iX BBepX,
a IOTiM CKMAaMM [0 HU3y, TaK L0 Kopabyi mepeBepTamuch i
TOHYNN. [lifAn BOHM 32 IPUHLMIIOM KONOAA3HOTO XXypaBJid,
aze depes cucreMy 610kiB. MicTo cTiilKO TpuManocs 3aBpd-
KM iH)XeHEpHOMY TeHil0 ApXimeZa Ta MY)KHOCTi TOPOJAH.
Pumsauy BuMylleHi 6ynmu HepeilT Bif WITypMy [0 o6moru
Micra. 3HaHWiT aHTIYHMI icTopuk Ilomi6id nucas, o «3a605-
KU 00HITi MO0OUHI MiCMO He 80anocst 83simu 00pasy». BoroBaru
3 reoMeTpoM 6Oyro He mpocro. Ak cBiguuts IInymapx, nmuie
BoceHM 212 poky po H.e. Cipakysu Taku 6y/ B3ATi puM/LAiHa-
MM 4Yepe3 MKyl 3pagHuka (i y uux 6ymu csoi Hocu*), axmit
BifkpuB Micbki Bopora. IpaGyHKM I HaCMJIBCTBO HIPOKOTH-
much MicToM. [Tpu npoMy «I00BHMIT KOHCTPYKTOp» 060pO-
HY 3aTVIHYB y CBOEMY OYAMHKY Bil Me4a PMMCBKOIO JIeTiOHe-
pa, npocsiun egune: «Noli turbare circulos meos!» — «He uinati
kpecnernv moixl». Xymoxuuk Eoyapo Bimonm (1846-1930)
300pasuB 1110 Mofio B KapTuHi «CmepTh ApxiMena». BueHomy
JoB 75 pik. Mapuesul, sKMii XOTiB 6a4nTy i10ro XUBKUM, OyB
CIJIBHO PO34YapOBaHWIA, afpKe BiH 3HaB, 1O L€l TaJlaHT Bap-
TyBaB 11i710i apMmii. PasoM 3 BAYHMMU rPOMasiAHAMM i pUMIIA-
HaMU BiH BIalITyBaB ApXiMeny nuurHi nmoxoponu. IToxosanm
TeHiA Ha LBMHTApi cepej MOTWI I0T0 pOAMYiB, a 3TOJOM CIIO-
pynwu ckien. EqyuHuM TpodeeM, Axuit B3gs Mapljen micns
saxorvteHHA Cipakys 0yB «Heb6ecHuii ro6yc» Apximena. Bin
moMicTuB 1ioro B xpam «Jlo6ecti» B Pumi.

Puc. 32. O6opona Cipaxys, 212 p. 5o H.e.

Hpoxn, /Iyxian, Ianen, Lleui ma €ecmaxiii Conyncokuil,
srapytoun ocajy Cipakys, pOo3IOBiZialOTh, IO PUMCBKi ranepu
Ta TpUpeMU, fAKi 3HAXOAM/INCh HA BifiCTaHi IIOIbOTY CTPinu,
Oy/u CrajieHi 3aXMCHUKaMM MiCTa 3a JOIIOMOTOI0 «IIPOMEHe-
BOI 36 poi» — YBIrHYTUX A3epKaJl («3aIa/II0BaJIbHUX CKelellb») i
BifnonipoBaHMX f0 OMMCKY MiTHUX JIMCTIB, IPUKPIIUIEHNX J1O
fepeB’sTHUX NTIB [14].

*IIpunynbkuit nonkopHuK Isan Hic B wacu rerbmana IBana Masenu nmpu
000pOHi HeNPICTYMHOI reTbMAaHChKOI CTOMNLi baTypun moka3aB MOCKOBUTaM
TaEMHMII Mii3eMHMi BXif y poprelio i Bce 3aKiHuMmoCA BizoMoro B icTopii piza-
HUHOI0 2 mucTonafa 1708 poxy, y Axiii sarunymo Bix 11 no 15 Ticay 6arypuHmis:
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Puc. 33. YBirnyTe g3epkano Apximena

CKOpPUCTABIINCh COHAYHOIO ITOTOM0I0, CipaKy3li iz opy-
moo Apximena C(I)OKyCOByBanM COHAYHI IIPOMEHi Ha mapycu
OKpeMOro CyIHa Ta Ha Jioro cMosaHi 6optu. Kom BoHO 3aro-
PSUIOCH, TIepeXOANIN K0 HacTynHoro i T.11. Lleit emison po36u-
paB B [leTa/IAX OfuH i3 apxitexTopis CaToi Codii B KoHcTan-
tuHonom Angimiti Tpanniticoxuii (VI c1.) y cBoeMy TpakTaTi
Ipo BUITYKJI ¥ yBirHyTi f3epkana. OgHaK TaKy MOXIMBICTb
sanepeuyBas Pene [Jexapm (1596-1650) y cBoiit «[liontpu-
ui». Binponus Bipy B «coHA4HY 1i4 A3epKan» Brodgon y cBoiit
npaui «BuHaxig g3epKar /1 3ala/ll0BaHH:A NIPeIMETIB Ha Be-
NMKUX BifiICTaHAX», onmy6mikoBaniit y 1747 poui. Bin symiB 3a
TOIIOMOTOI0 CUCTEMMU JI3€PKajl IPOTATOM ITiBTOJAVHY 3aIlaIUTH
IepeBo Ha BificraHi 50 MeTpiB.

Puc. 34. IInanerapiit Apximena

He6ecHnii rmo6yc Apximena. llle y V cT. mo H.e. rperp-
Ki aCTpOHOMM BCTAaHOBWIM, IO JHi BECHAHOIO i OCIHHBOTrO
PiBHOZIEHHA JiNATDH piK He Ha piBHI 4acTuHu. le Ha ix mornay
03Hauaso, mo CoHIle pyXaeTbcA 10 HeOeCHOMY CKJICIHHIO 3
HENOCTITHOIO IIBUJKICTIO.
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Apximen mobynyBaB «HeGecHMII TTOOYC» — CBOEPimHMI
IIaHeTapiit y Buriani HebecHol cepu, mpu pyci Axoi MOX-
Ha Oy/Io CiIKyBaTy 3a IepeMillleHHAM IUSATU IUIaHET, CXO-
mamy CoHug i Micans, ixX 3aXxofaMu 3a JIiHil0 TOPU3OHTY Ta
¢dasamm 3aremHenHs Micang. Ieit robyc cTaB CUMBOIOM
MOTYTHOCTI JIIOICBKOTO po3yMmy. basoro mexaniyHoro rmo6y-
ca Apximena OyB 3BMYAIHMII 30PSAHMII ITOOYC, Ha IIOBEPXHIO
AKoro Oymu HaHeceHi 3ipku, irypu cysipb, HeOecHuUI exBa-
TOp Ta €KIINTHKA — JIiHiA epeTUHY IUIOLVHA 3eMHOI 0pbiTn
3 HebecHOI0 cheporo (uB. puc. 34). B3oBx exninTuKu po3mi-
mieHi 12 3ofiiakaZbHUX Cy3ipb, 4epes AKi pyxaerbcsa CoHlle,
MIPOXOAAYN OfIHE cy3ip’;{ 3a MicAIIb. F)I06yc 3aKpinmiam Ha Bici,
cripsIMOBaHil Ha nomoc cBiry (IlomsapHy 3ipky) i fo monosu-
HY 3aHYpWIN B Kijblle, IO 300pa>kaso FOPU3OHT. 3OPSHMI
I100yC BUKOPUCTOBYBA/IN SIK PYXOMY KapTy 30psHOr0O Heba.
IToBepTatoun Kymo Ha IOTpiOHI KyTu, MO>KHa Oy/IO Jerko
BIIi3HaTV BUIJLAZ Heba B Oynb-sakuii gac. Tak, 3a oguu 06ept
rnobyca «MicAub» moBuHeH 6yB Hepemimarucs Ha 1/27 nomnio
KOJIa y HaIlpAMKY, IIPOTUIEXHOMY JI0 JI0r0 o6epTaHHs:d, TOAI
Ak «CoHIle» ITOBMHHO 6y/1o nmpoxoputy 3a «MicsAnem» IUIAX,
npubnusHo y 12,5 pasu MeHmmii. B aHTU4Hy ernoxy He 6yo
3a CKJIQ/IHICTIO {HIIIX MeXaHi3MiB, XO4 TPOXM HaOMVDKEHNX JI0
«apximenoBoi cepyn». ITisHinn MexaHiyHi TOIMHHMUKY 6araTo
YOro 3amo3nymm Bif i€l koHcTpykuii Apximena. Tomy Heto
TaK 3aXOIUTIOBA/INUC.

ApxiMeq, 3HaiioB po3mipy 3eMyi Ta BM3HAYMB Bifmasi
Mk 3emsiero i Micansym, 3emsiero i IlaHeTaMy Ta MK Op-
6iTamu CoHlg i mmanet. Ycboro 12 Bimcraneir. Mexero Bce-
cBiTy 6y/10 He60 3 HepyXoMuX 3ipok. BueHnit BcTaHOBUB, 110
niamerp Conus y 30 pasis 6inpiuuii Bif giamerpa Micsans, a
TaKOX, 10 nonepedHuK COHIA JEKNUTb Y MeXKaxX KyTiB Bif
35'55" o 27" (wacupaspi — 32'). B ocHOBI 06uncieHp nexana
CHCTeMa CBITY, LIGHTPOM SIKOTO € 3eMJId, JOBKOJIa AKOI 06ep-
TarTbcsa Micanp i CoHlle.

Puc. 35. Cucrema cBity ApxiMega. Mixknmanerni
Bigpmani noxaui B Mipiagax crapiit: a = 554, d = 5081,
A =5640,c=2027,h=2007,n=4

OpHak Tpu HaiOmDK4i IiaHetu — Mepkypiit, Benepa
(«HMOKHI») 1 Mapc - obeprarorbcst goskona Conus (puc. 35).
Papiycu op6ir nux mmaHeT KpaTHi MK co600 i CHiBBifHO-
csatbes sk 1:2:4. 1ikaBo, 1m0 11i yncia 61m3bKi 10 CIpaBXHIX.
3a ganumun ApxiMmesia, KO B3ATY Bigpanb Big 3emii fo CoH-
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151 32 OfMHUIIIO, TO BiTHOCHA BifcTaub Bij CoHIst 10 OpbiTH
Mepkypis cxnagatume 0,36 (Hacnpaspi — 0,39, moxubxa 8 %),
op6itu Benepu - 0,72 (36iraerbcs 3i cmpamxHim), Mapca
-1,44 (nacnipaBpi - 1,52, moxn6xa 5 %).

Onncana eminMKIiYHa cXeMa JiAIZIa B OCHOBY CUCTEMU
ceity Knaedis IImonemes, 10 TpyBamii yac 6yja BiHIleM aH-
TUYHOI acTpoHoMii. Xoda Apximer ii He 3amepedyBasB, Bce X y
cBoeMy TBOpi «IIcaMMiT» BiH IofjaB BiOMICTb i IIPO re/mioneH-
TPUYHY cUcTeMY cBiTy Apicmapxa Camocvirozo (611. 280 p. o
H.e.) — «KormepHuka aHTUYHOCTI».

Cnipanb Apximepa. [lo BayX/IMBKX BifKpUTTiB Apximena B
reoMeTpii HeOOXiTHO JOfATH i€ JOCTII>KEeHHsI BIaCTUBOCTE
cripaneit. CnipaznbHICTD Jy>ke TOMKpeHa B mpupopi. Mymna
€ OJJHVM i3 IIPUK/Ia/IiB CIIipaJli, IKa pO3KPY4Yy€EThCS BiJl LIEHTPY.
Cawme i popma it npuBepHyIa yBary Apximena. Busuaroun ii,
BiH BUBIB piBHAHHA cripaii (r = ag), ke BifoMe IIifj Ha3BOIO
«cnipani Apximeda» i Hamucas npamo: «IIpo crmipani». Pict ii
KPOKY € CTaJIOK0 BE/IMYMHOK, HE3MIHHOIO 31 3MiHOIO KyTa ¢.
Croipanb BUHUKAE K CIIifl, AKUIT MOXKe 3a/IMIIATU Ti/o, piB-
HOMIPHO pyXalo4mch Bifj 0ci 06epTaHHS ANUCKY HO JIOTO Iepu-
¢epil. [Ina imocrpanil yaBiMO HU3KY KOHLIEHTPUYHUX Kil 3
OJJTHAKOBOIO BiICTAHHIO OJ[HE BiJl O{HOTO, pO36UTUX Ha OfIHA-
KoBi cextropu (puc. 36). Hexait mpomiHb @ 06epTa€Tbcst KOB-
Kosa To4ky O 3 TOCTifIHOI0 KyTOBOIO HIBUIKICTIO @, a TOYKA
P pyxaeTbcs 3 MOCTIHOIO MBMUJKICTIO U B3JOBX IIPOMEHA 4.
BpaxoByioun ob6epTaHH:, To4Ka P ONMHATMMETBCA B IIOJIO-
JKEHHSIX, T03HAYeHUX Ha PUCYHKY Ludpamu. JAxumo 3’eqHaTn
iX, oTpuMyeMO cripab. Apximer IOKa3as, K I0OyLyBaTH 1O-
TUYHY /10 CIipajii B 3aJjaHiil TO41i, Ta 3HAIIOB IUIOILY ii Iep-
1Ioro BUTKa. BoHa BusABuMIaca piBHOIO 1/3 Bif momi Kpyra, B
AKY BOHA BIIJCaHa.

Puc. 36. Cnipanbp Apximena

Cmipanp ApxiMesia floroMorna ¥ y BUpilIEHHA JJaBHbOI
po6eMu IIpO TPUCEKIII0 3alaHOro KyTa (3ajada 3, AMB. Ha
noyaTky). PosrisgHeMo KyT, yrBopeHuit npomenamu OA Ta
OB (puc. 37). Hexait npominb OA piBHOMIpHO o6epTaerbcs
poskoma Touku O. Toxi Touka P, 1110 piBHOMIPHO pyXa€eTbcs 10
LIbOMY IIPOMEHI, YTBOPUTD CIIipasib.

Komm npominb OA cniBnafie 3 npomeneM OB, Bifpisox OP
minAth Ha Tpu piBHI 4actuHM OR = RQ = QP. llupkynem 3
nenTpa O nposopaTs ayru RU, QV no nepetuny si cnipasmio.
ITpomeni, nposepeni yepes Toukn Ui V, Akpas i nofginAaTh KyT
Ha TpYU PiBHI YaCTMHMU.
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Puc. 37. Tpuceknis kyra

Hait6inpur mommpeHon € norapudmidHa cripanb, KpoK
SIKOI HapoCTae 110 Mipi Ii poskpy4dyBaHHA. BoHa € cuMBoO/IOM
PyXy i1 posropranHs Beecsity. ko uncna 3 pagy @ibonaudi
300pasuty rpadivHo y BUILAAL KBagpaTiB 3i cropoHamu 1, 1,2,
3,5,8,... impoBecTy OrMHaKYy KpUBY, TO OfEP>KUMO CIIipab,
300paxkeHy Ha puc. 38. HeBa)kKo epecBimImMTICE, 110 HA KOX-
HOMY BUTKY PO3KPYY€HH: CIipa/lb MiIKOPAETHCSA MPOMOPLIL
30JI0TOTO IIEPETUHY.

Puc.38. Jlorapudmiyna cnipans

Penstusicrcpkuit mapagokc Apximena. Yasimo co6i miz-
BOJHMII YOBEH, TYCTUHA SIKOTO 30ira€TbCsi 3 TYCTUHOI BOAH,
TaK 110 BiH He TOHe J1 He CIUIMBaE B oKeaHi. [lani yasimo, mo
1jeil YOBeH HabyBa€ MIBUAKOCTI, 6/I13HKOI O CBIT/IOBOI. 3a 3a-
KOHOM 3arajIbHoOI Teopii BifTHOCHOCTI Maca pyXOMMX Till 3poO-
cTae TUM Oisblle, 4yuM OMVKYa IX IIBUAKICTD [0 HMIBUOKOCTI
cBiTIa. 3 TOYKM 30py criocTepiraya Ha Gepesi, Y0BeH, Maca
AKOTO 3pOcia, Ma€e MoToHyTH. OfHAK, 3 TOYKM 30py KalliTa-
Ha YOBHA, BCe BUITIAJAE Li/IKOM iHakuie. Ile He BiH pyxaeTbcs,
a BOZIa JJOBKOJIAa YOBHA IIPOHOCUTHCA MOB3 HbHOTO 3 MIAJIEHOIO
LIBUJKICTIO, @ OT>Ke 11 MOJIEKY/IM CTAIOTh BaXKYMMU I IyCTHHA
BOJM 3POCTAE MIOPIBHSHO 3 YOBHOM, 1 BiH Ma€ 6TV BUILITOBX-
HYTUM Ha IOBEPXHIO BoAu. BuHMKae mapagokc — MOTOHE 4K
crvBe 4oBeH? JI7s1 itoro po3B’si3aHHs HeoOXifHO BpaxyBaru,
10 IUIABYYICTb TiJI, 3aHYPEHUX Yy PifMHY, 3aJI©XKUTh Bif iX-
HBOI Bary, TOOTO Biff iX MPUTATYBaHHs KO 3eMii — rpaBiTaril.
IpaBiTania MK TimamMu caMa 3ajeXNUTh BiJj MIBUAKOCTI IX BifI-
HOCHOTO PyXy. A pas Tak, TO 3pOCTa€ He Ti/IbKM TyCTUHA BOAMY,
ajie 11 rpasiTaliliHa B3a€EMOJiA MK IiIBOGHMM YOBHOM i py-
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XOMOI0 3eMIel0, TOOTO 3eM/iA MPUTATYBaTUMe YOBeH 3 0inb-
1IOK0 CHJION0. SIKIIO MifpaxyBaTH, TO Iie 3pOCTaHHA IpaBiTanii
BUABJIAETHCA OUIBIIVM 3a 3pOCTAHHSA I'yCTUHM BOAM. IHakre
Ka)kyuy, 301/IblIIeHHS Bary 4OBHA 3a PaXYHOK 30i/lbIIeHHA
jforo TpaBiTaliiiHOI B3aeMOfii 3 3eM/Iel0 IepeBUIIYBaTUMe
30i/IbIIIEHHS TYCTUHY BOAM, TOOTO IepeKpuBaTUMe 3pOCTaH-
HA BULITOBXYBa/JIbHOI cuau ApxiMea. A OTe, if 3 TOUKI 30py
KalliTaHa, JI0ro 4YOBeH MOBMHEH 3aTOHYTU. B pesynbrari mae-
MO, 110 CIIOCTepirad Ha Oepesi AyMae, 110 YOBEH Ilifie Ha THO
4epe3 30i/IbIIEHHA TYCTUHM BOLY, A KalliTaH ITOSCHIOE TaKMil
K€ pe3y/IbTaT 3POCTAHHAM I'PABITALiIHOTO IIOJIA.

IInaton i Apucrorens. ®parment 3 kaptunu Padaens

Bemru Apximena. [lesxi 3i cBoix TBopiB Apximen, abu yBiu-
HUTH iX, Bifcunas y Onekcanapiiicbky 6i6miorexy mo ii xpa-
uurensa Epamocpena (276-194 pp. no H.e.), BiToMOro Mare-
MAaTMKa, 10 MePIINM 3 BETNKOI TOYHICTIO 00YIC/INB JliaMeTp
3emi. Inei ApxiMesa marbke Ha [iBi TUCSAYi pOKiB BUIIepein-
nu 1ioro 4ac. JIumie B XVII cTOMTTi BYeHi 3yMinu po3BUHYTH
itforo MmaTeMaTH4Hi npani. Bennd ApxiMena HeBMUpYyIIa.

MixnapogHuit MaTeMaTMYHUI COI03 3acHyBaB Mefab
dinpca, AKOI pa3 B YOTUPY POKM HaTOPOMKYIOTh YYEHMX 32

MaremaTuka -

BUfIaTHI 3100y TKY B MaTeMaruui. 1] Haropoza € HallBUIIO0
y MaTeMaTni, ockinbku Hobenb He 3abakaB 110 HayKy Bif-
3Ha4YaTy CBOEIO NpeMiero. Tak och, Ha ogHOMY 6011 Lii€el Menari
BubOUTO penbedumit moprper ApxiMena 3i coBaMu pUMCh-
koro noeta Mapxa Maninist noBkomna Hporo: «Transire suum
pectus mundoque potiri» — «Ilepesunumu mo0coKy npupooy i
niokopumu Bceceim.

Big V-ro cTOMTTA HamIOro JiTOYMC/IEHH:A TpellbKa HayKa
3aHeIajla Malbke Ha CIMCOT POKiB, BIIPOJIOBX AKUX €BPOIIEi-
CbKi HapO/M He TiIbKM HiYOTO HOBOIO HE 3aIPOIIOHYBAIN y
PO3BUTKY MaTeMaTyKy, aje 3a0ylu IIpo HOCATHEHHA JaBHIX
rpexis. Tax, 3 TBopom EBkrifa «[TouaTku» eBporerini mosuaii-
oMmmcs 3a apabcbkuM repexnafoM. [leski nmpami Apximena
TaK i 3a/MIIMINCA He NepeKIafieHMMH 3 apaOCbKOi MOBIL.
3arasiom mpani ApxiMmesa fiitnin Ha 3axif dyepes Biszantiro
Ta apabCcbkmil CBiT. Apabu 36eperin A/ €BPOIEIB TaKOX
i TBOpu IlmaTona ta ApicroTens. Axx y 1879 poui maHcbKmii
MmareMatuk letifepe (1854-1928) Buasus y Koncranrunononi
manimmcectu [15,16] — 6orocnoBebki Tekctn (XII-XIV cT.) Ha
neprameHTi 3 6i7b11 paHHiMu (X CT.) JaBHBOTPELIBKUMI TeK-
ctamu cemu pobit Apximepna. Lle sickpaBuil npuKiIaj, 1o po-
6ua 3 Haykolo forMaruka y CepeHboBivYi.

JInmre y 1202 poui itaniticbknit Matemartuk /leonapoo ITi-
3ancvkuii (ponom 3 micra Ilisa), Biommit 6isbie 3a CBOIM
npisBucbkoM Pibonauyi (1175 - 6ina 1250 p.) onpumogHuB
CBOIO MaTeMaTuyuHy Ipaio «Liber abacci» (abacci — paxyBab-
Ha jouka). I1s xHura Bifirpasa oMiTHy posib y pO3BUTKY Ma-
TeMaTuKM B 3axifjHiil €BpOIi IPOTATOM KiTbKOX HaCTYIHUX
CTOMiTh. 30KpeMa, caMe IO 11iif KHM3i eBpONeIli Mo3HaioMMu-
mucs 3 iHpychkuMu («apabcpkumm») nudpamu. Y ni TemHi
mia €sponu yacyu Hapopu Inpii, Kurato, cepennboi Asii mpo-
OBXXYBa/M PO3BMBATH AK dinocodito, Tak i TouHi Haykm. Ix
JOCATHEHH:, 3aBJAKU TOPIOBYUM 3B A3KaM, IIOCTYIIOBO IIPO-
HuKam B €spory. Tinbku B enoxy BigpomkeHHs IOYNHAETD-
Csl CaMOCTINIHUIT PO3BUTOK anre6pu B €Bpori, a Bxe B XVII
CTOMITTi 3apPOJIKYEThCA Cyd4acHa BUIA MaTeMaTHKa.

BMCHOBKMU

B icTopii Hayku He Tak y>ke J1 6araTo IpUKIafiiB ACKpaBUX
HayKOBMX JJOCATHEHD 3 BTUIEHHAM I'€Hia/IbHUX ifel1, AKi nepe-
SKWIN TUCAYOMITTA. Baxkko co6i yasury, mo Buragamm 6 ITi-
¢darop un Apximer, AKO6M y IX pO3HOpsAIKeHHI Oymm cydacHi
KOMITI0TepU. m
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