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MNPEAUCINIOBUE PEAAKTOPA MNEPEBOJA

B Hacrosiee BpeMs HHTepec K HCTOPHH HayKH BooGlie, H K
HCTOPHH MaTeMaTHKH B OCOGEHHOCTH, BCe Bo3pacraer. JTo
OpPOABJIAETCA B CTPEMHUTEJNBHOM pocTe 4ucsaa nyOGJuKauui
10 UCTOPHU HAYKH BO BCEM MHpE, B OPraHU3alHH MHOFOYHC-
JIEHHBIX KOH(epEeHIHH H KOHIpPeccoB, HAKOHEll, B OCHOBa-
HVMH CIELHANbHEIX JKYPHAJNOB (HanpuMep, MeXIyHapoRHLIH
xkypHan «Historia mathematica») u mepuozuyeckux wusna-
HHUH, U3 KOTOPHIX CJIENyeT OTMETHTh B nepBylo oyepens «kc-
TOPUKO-MaTeMaTHYECKHe HCCJIEJOBAHHS», KOTOPHIE BBIXOAAT
exeroqHo yxe okoso 30 JieT H 3aBoeBaJsId NPOYHBIH aBTOPH-
TeT RO BceM Mupe. Co3sjaercs Brevar/ieHHe, YTO COBPEMEHHas
HayKa JOCTHIVIa TOH CTeneHW 3pesIOCTH, KOrja XOdYeTcsi Or-
JISHYTBCSl Ha INPOLLTIOE, NMOHATb NMYTH Pa3BUTHS U HAMETHTh
OCHOBHble HanpaBJeHHs Ha Oynyiuee.

OnHako, ecH YHCJIO NYOMUKAlUH 1O MCTOPHH OTIE/b-
HBIX BONPOCOB W Jae OTJEJbHBIX TEOPHH BCe BO3pacTaer,
TO OILYLILAeTCS OCTPasi HEXBaTKa B CYMMHPYIOIUX NMPOU3BeJe-
HUAX, [le Jesajach Obl NONBITKA BOCCO3JATh UCTOPHIO MaTe-
MaTuk4 B nejqoM. Takue 3aMeyatesibHble (yHIaMEHTAJIbHBIE
TPYIbl, KaK TpexToMHas «McTopusi MaTeMaTHKH C IpeBHEHIIHX
BpeMeH o Hauasna X1X Beka» (nox pexakuuedA. IT. IOuke-
BHyYa) U MHOroTOMHasi «MaTteMaTuka XIX Beka» (mox penak-
nveit A. H. Koamoroposa u A.T1. FOwmkesHya), HanHcaHb! pas-
HBIMH aBTOPaMH, KOTOPHIE 324aCTYIO HMEIOT Pas3/IuYHBIE TOYKH
3peHHs1 ¥ Ha caMy MaTeMaTHKy U Ha ee Hcropuio. [losromy
STH U3J]aHHs CKOpee MPeJCTaBAsIOT CGOPHHKH OUeHb HHTEpeC-
HBIX H COJlepIKaTeJbHHIX CTaTell, 4eM enuHoe nenoe. Kpome
TOro, 06BEM HX TAKOB, YTO YHTATENIO — HE CIENHAJHUCTy B
HCTOPUH MaTeMaTHKH, TPYIHO HX «OfOJeTby. TakuM obpa-
30M, noTpeGHOCTb B CYMMHpYVIOLIEH KHHMIe N0 HCTOPHH Ma-
TeMaTHKH, TaKOH, KaKuMH ObliM, HaNpHUMEp, U3BECTHHIE
kHurn I'. T'. llefiteHa (Tenepr HeCKOJIbKO ycrapeBuiue, K
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TOMY e JAOBEACHHEIE TOJNbKO Jio Konnma XVII B.), ocraer-
csl HaCYIHOM.

Mbl, KOHEYHO, He cobupaemcsi CpaBHMBaTh Npejsarae-
myio kHury A, Jlaan-Hanemenuko u XK. Ieiipdep «[lytu u
JaGUPUHTE ¢ OcHOoBomnoJaratomumu tpymamu I'. T'. llei-
TeHa MJIM C OYepKaMH 1o ucropuu maremaruku H. Byp6aku.
Ona HanucaHa GoJiee MONyJSpPHO U o6Gjajaer HeJNbIM PSIOM
HEOCNOPUMBIX JOCTOMHCTB, KOTOPHIE, HECOMHEHHO, OYAYyT
OLEHEHb uuTaTeseM. Bo-mepBeiX, IVlaBHOe BHHMaHHE B
Hell o6pailleHO Ha pasBuTue ufiefi U KOHIeniuu, YTo MoMo-
raer NpeACTaBHTb CJOXKHHIA X0J pasBUTHS MaTeMaTHKH. Bo-
BTOPHIX, B Hell YyYTeHbl HOBbIE HCCJIEJOBaHHs N0 HCTOPHUH
MaTeMaTHKH B CTpaHaX cpeiHeBeKoBoro Bocroka. Hakonen,
KHHra Hamn{caHa C NO3UIME COBpEMEeHHOH MaTeMaTHKH, YTO
NIOMOTraeT MOHSATb MHOTOE B €e MPOIILIOM, H HCTOPHS JOBeje-
Ha B Heill a0 Hauasa XX B.

Kunra nanucaHa HepoBHO. B Hell ecTb OyeHb yJayHble
MecTa, HanmpuMep IJaBa O KOMIVIEKCHBIX YHCJaX Kak O0OBeK-
Tax, HaXOASIIUXCHA Ha CThbIKe aJreGphl, aHajlM3a U IeOMeT-
pHMH, WIH ONHcaHWe aireGpavyecKHX CTPYKTYp, COIepKa-
muxcs B «Apudmernveckux uccnenoanusix» K. @. Tayc-
ca. OxHaKO C HEKOTOPHIMH TOYKAMU 3PEHHs aBTOPOB TPYIHO
corJlacuthes. Tak, uHTepecHHi 0630p «[laHopama» Tpe6y-
eT MHOT'MX HCHpaBJIeHHH U JONOJHEHHH, BeCbMa MOBEPXHOCT-
Ha TPAaKTOBKAa 3HAMEHHUTHIX amnopuii 3eHOHa, KOTOPHIM IO-
cBsmena GoraTtas MaTemaTHyeckas H ¢uJjocodckas Jsurte-
partypa.

Hmeercs B KHHre H HEOCTaTOK, KOTOPhIH, K COXKaJIEHHIO,
npucyi, GOJBIUMHCTBY 3apyGeKHBIX HCCJeNOBaHUHA — B Heil
COBEpPILEHHO HEJOCTATOYHO OCBelleHa HCTOPHS MaTeMaTHKH
B Poccuu. I[To cymectBy, u3 matematukoB XIX B. ynomunaer-
ca tonbko H. M. Jlo6auepckuifi. Huuero ne roeopurcsa o
I1. JI. UeCrilueBe W €ro LIKoJe; XKaJjb, YTO aBTOPbL OGXOAST
mosyanueM pa6orti E. M. 3osorapeBa — omM numyT o
IBYX cmoco6ax MoCTpoeHHs1 apH(MeTHKH B MOJAX aJrebpa-
HuecKuX umces, npuHajnexamux P. Henekuuny u JI. Kpo-
HEKEPY, U JlaXe He YHOMHHAIOT O TPeTheM crocobe, Mpeiso-
xkeHHoM E. M. 3onorapeBriM, B KOTOPOM pa3BHBaJHUCh CTOJb
BaxkKHHIE cefiyac JioKaJsibHble Metofbl. I aT0 — HecMoTps Ha
TO, 4TO pa6oTH 3aMeyaTeJIbHOrO PYCCKOro MaTeMaTHKa ObliH
onyGNHKOBaHH Ha (PAHLY3CKOM SI3bIKE ORHOBPEMEHHO C
uccaefoBanusiMu Jefiekunaa u Jo ny6aukauuii Kponekepa.
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B cnmuckax RONOJHHUTENBHOH JINTEPATYPhl MBI NPHUBOLHM
pAA cTaTedl M KHHMT, KOTOPBIE NOMOIYT YHTATeJI0 BOCIOJ-
HHTb 3TOT NpoGes.

Ml HazeeMcsi, YTO YHTaTeJsiM — a HMH MOTYT ObIThb
CTYZCHTHl YHHBEPCHTETOB HJIM M€JarOrHYeCKHX HHCTHTYTOB,
NpenojaBaTe/y, CIEeNHaJHCTH — MaTeMaTHKH WM (USHKH
H OpOCTO JIIOOHTENIM MareMaTHKH — MpejjiaraeMas KHHra
nocTaBUT GoJjibiioe yAoBOJbcTBHe. OHa HanucaHa KHBO K
SMOILHOHANbLHO, GYIHT BOoOOpakeHHe M IIOMOraeT YSCHHTb
reHe3HC MHOTHX OCHOBHBIX TOHATHH M MeTOZOB.

[NpuHomy McKpeHHIO GaarogapHocTs mpod. B. A. Po-
seH(esbly, KOTOPHIA Mpoyes nepeBox IJI. 4, NMOCBSIIEHHOH
reoMeTpUH, H cliesall pPsj OYeHb LEHHEIX 3aMedaHHH.

H. DBawmarosa



MPEAUCIOBUE

CJ10BO «HCTOPHS» MOXKHO TOJNIKOBATh MO MEeHbIIEH Mepe ABYMs
cnoco6amu. C OHOH CTOPOHEI, 3TO XPOHOJIOTHYECKOE H3J10-
2KEHHEe TOro, 9TO MPOHCXOIMJIO B TOH HJIM HHOf cdepe uesio-
BEYECKOH AeATeNIbHOCTH (RanpuMep, B JesTeJbHOCTH JIOofeH,
Ha3bpIBaeMbIX «MaTeMaTHKaMu»). C Ipyroit CTOPOHEL, 3TO reHe-
suc: (OpMHpPOBaHHWe, CyYIIeCTBOBaHHE M IpeoGpa3oBaHHe
€aMoro Toro 06beKTa, KOTOPOro 3Ta AEATeNLHOCTh Kacaercs.
«C OIHOHM CTOPOHBI», ¢«C APYrOH CTOPOHEI»... JIMIIb TOJBKO
3TH BbIpaXKeHMsl HalHCaHbl, KAK OHH yXe He BepHH. be3
CTPOTOro BOCCO3J4aHHsI TPYLOB B COOTBETCTBHH C XOJOM Bpe-
MEHH Hesb3fl HafilesiTbCsl NOHATh MOMEHTHI reHesuca. M Ha-
060opoT, 3TO BOCCO3JaHHe GeCCMBICJEHHO, €CJIM OHO He Ha-
npaBJieHO Ha 3HaHWe H NMOHHMaHHWe crnocoba GopMHUPOBaHUA
camMoro OOBeKTa, CYIIECTBYIOMIErO HCTOPHYECKH — B JaH-
HOM cJIyyae MaTeMaTHKH.

ABTOpaMm 3TOll KHHTH yZaJoch OTBICKAaTh 00a KOHIA 3TO#
penouku. IsjoxeHHe MCTOPMM MaTeMaTHKH, HamHCaHHOE
Amy [Haan-Hanemepnko u Kauno#i [leiiddep, oGnanaer
TpeMsl BaXKHEIMHM JIOCTOHHCTBaMH. Bo-nepBrix, 0HO BepHO —
NOTOMY YTO ONMpPaeTcs Ha MEPBOHCTOYHHKH. Bo-BTOpPHIX, OHO
KOHKPETHO — MOTOMY YTO B HEM YUMTBhIBaJjach crenuduka
TPYEOB, TeM U 310X. M, HaKoHel, OHO MHOTO€ NPOSICHAET —
MOTOMY 4YTO B HeM cTaJjla ocs3aeMoii CBSI3b HleH H BO3HHKHO-
BeHHe npoGseM. ABTOpEI He MOIJIH CKa3aTb BCE — HCYEPIBI-
Balolllasi HCTOPUSI HEBO3MOXKHA; MI03TOMY Hajlo GbVIO BHIOpaTh
onpeJesieHHbIE TeMbI, BBIAEJIHTH TeOpeTHYecKHe 06JIacTH, OT-
METHTh BaXKHbl€ M IVIOJOTBODHBIE HCTOPHYECKHE MOMEHTHI.
BriGop aBTOpOB OGOCHOBaH H NOYYHTeJIeH, Kak C NO3HaBa-
TeJIbHOM, TaK M C NeJaroriueckod TOUKHM 3peHus. Xouercs
A0XeJaTh, 9TO6Ghl KaK MOXHO GOJIbllie H3YYaloUuX MaTeMaTH-
Ky (M Tex, KTO y»Ke YCBOWJ/IH ee Hayaja) BHHMATeJbHO Ipo-
4HEaIH 3Ty KHUry. OHH Y3HAIOT, YTO MaTeMaTHKa TOXe HMeeT
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CBOIO MaMSAITh W YTO, KaK M BO BCAKOH maMsaATH, B He#l ecThb
3aKOYJIKH U TallHHKH, KOTOpPble OUeHb BaXKHO OGHAp YXXHUThb
H OCBETHTh. 3aueM HX ocBeiath? Kakasi or storo nosnsa?
Pa3Be «H3yuHTh MaTeMaTHKy» O3HauaeT CHOBa NPOUTH IO
BCEM MNYTHAM NpPOLLIOro, 32HOBO IEPEXHTh BCE HX KPYTHIE
MOBOPOTHI, CHOBA BCTPETHUTHCS JIMLOM K JIHILY CO BCEMH HbIHE
pEIIEHHBIMH W TOTepPSBIIMMH aKTYaJbHOCTh NpoGieMaMH?
Her, koneuno, ne co Bcemu. la u KTo Mor GBI 3TO CHENATH?
Ho ¢ HekoropriMu — ma. M npurom o6si3atenbHo. Kro 3a-
GLiBaeT cBOe IpOLVIOE, CTAHOBUTCS YYXKAKOM CBOeMY Ha-
CTOSIIEMY, BIVIOTH JO TOTO, YTO INepecraeT MOHMUMAThb TO,
uTO OH B HEM JeJlaeT.

Maremarika He BHIXOJMT FOTOBOH U3 TOJIOBHI IIPENOfaBa-
Tessi, KOTOpHi nuier ¢opMyJel Ha jgocke. OHa He coxep-
JKUTCS B FOTOBOM BHJe B HayYHOM TPYJe, TAKOM 3aKOHUEH-
HOM u ynopsinoueHHoM. BoBce Her. Ee Tenepemnee ycra-
HOBHUBILIEECS] COCTOSIHHE, B KOTOPOM OHAa HaXOXHUTCH, KOTAa
MBI IPHCTYNaeM K €e M3y4eHHI0, BCEro JIHIIb OfHa 13 ¢opM
paBHOBECHS!, LEHHAsi CerofHs, HO HPeXOAsllasi, Kak H Bce
el npelecTByIOLUHe, YbH CJeIbl OHA coxpaHnuna. Hayunts-
Csl OTHICKHBaTh 3TH CJielbl — 3HAYUT Pas3OynuTh CBOKIO INa-
MaTh. HanMeHbUIMil BHIUTPHIII, KOTOPHIH MBI IPU 3TOM MOJY-
YHM — HEMHOIo IoMopa. Mbl y3HaeM, KaKOro TpyZa CTOMJ
MaJjiefIii  «oc/uHbIE MocTHK». Ho Bbiurpein 6yner ro-
pasfo cepne3Hee — MBI JOCTUTHEM O6OJIbILETO MOHHMAHHUS;
COBceM HHOHM $ICHOCTH, YeM Ta, KOTOpas pPOXKIAeTcs NpH
CTPOrOM CJIEHOBAHUH TOTOBBIM METOZaM; Bellb OHa Kacaer-
Cs1 OPUYMH, MOTPEGOBABIINX CO3JaHHS CaMHX 3THX METOJOB.
«ToueMmy wMmaTeMaTHKa?» — BO3HHKaeT Bompoc. [ eine:
«Inst uero?» [Tono6Hasi KHUra moKashiBaeT, KaK «JIeJaeTcs»
MaTeMaTHKa, KakuM 06pasoM OHa pOKJaJjach, CKOJb pas-
HbIMH ObLIN MaTeMaTH4YecKHe paboThl, NIPOABHTaBIIHE ee BIie-
pen, ¥ KakuM TpeGOBaHHSIM, BHYTPEHHHM H BHEIIHHM, 5TH
pa6oTH JOMXKHE ObIM MONUMHSATHCA. M 3TO Naer Bo3mOX-
HOCTb OTBeTUTH Ha Bompockl: «[loueMy?» u «lns yero?»

XKan-Tyccen [esanmu



K YUMTATEJIO

R 3T0#i KHHre MO HCTOPUM MaTEMaTHKH OTPa3W/IoCh Hallle OT-
HOIIEHHe K caMOM MaTeMaTHKe, OKpallleHHOoe JOBepHeM H
JI060BBIO, a TAaKXkKe COMHEHHSIMM M KPHUTHUYECKHM LYXOM.

YMeHHe C JIOBKOCTBIO ONepUPOBATh CUMBOJIAMH U (OPMY-
JlaMH, JIeTKO OPUEHTHPOBAThCA B MUPe aGCTPAaKTHHIX OOBEK-
TOB, CTaBUIMX <«OPHPYYEHHBIMH», pa3bupaTbCsi B TEOPETH-
YeCKHX TOCTPOEHUSAX M YMPABJAIOLINX UMM 3aKOHax H Impa-
BUJIaX, TMO3BOJAIOMIUX HAHTH pelleHHe 3a4auH,— BOT IOHC-
THHE HHTE/VIEKTyasbHOe YIOBOJIBCTBHE.

OTKpHITH At ce6s1 B XOole H3ydeHHs BhICIUell MaTeMaTH-
Kd, YTO 3Ta HayKa HHU B KOeH Mepe He sIBJseTCS CyMMO# pas-
PO3HEHHBIX Pe3yJbTaTOB, a OpraHu30BaHa B IVIOGaJbHEIE H
ryOOKHe TeOpPHM, BeChbMa YBJIEKATeJbHO.

K coxanen:io, o6yyeHne maremMaTuke Bo PpaHumu yac-
TO OrPaHHYEHO 3aCTHIBIIHMH M HENMOKOJEeGHUMBIMH TeOpUS-
MH, a «ynpaxXKHeHHs» NPENCTaBJAIOT COOOH JIMIIL HCKYC-
CTBEHHO IOCTPOEHHBbIE NPUMEPH! AJISi NOATBEPKIEHHS INpa-
BWJIBHOTO (PYHKIIMOHHPOBaHHSI TeOpHH.

10 cyxoe M3JI0XKEeHHE, BhIIBUralOlee Ha NMepesHusl njaH
MaTeMaTHYecKHH (opMalu3M M 3aTeMHSIOIEe KOHKpeTHbIe
npoG6JeMsl, TP YAHOCTH, aHAJIOTHY MEXAY Pa3JHYHBIMH CHTYa-
HUAMM H T. A., IPU KOTOPOM TeopeTHuecKHe 06G0OLIeHHUs CcTa-
HOBSITCS CaMOLIe/IbIO, BEI3BAJIO B HAaC HEKOTOPOE QTUYXKACHHE
No OTHOIIEHHMIO K MareMaTuke. [Tono6Has peakuus 6blia coc-
TABHOH YacTbIO OOGLIMX NOMCKOB POJIH M BJIHSIHHA HAYKH B
ofllecTBe, XapaKTepHbiX miasi 70-x TITr. Hallero CTOJIETHS.

B nomckax BEIXOZa M3 TYNHKa Mbl OGPaTHJIHCH K HCTO-
pPHH: OKasaloch, YTO OHA NPEKPACHO IIOMOTaeT BOCCTaHO-
BHUTb 3aXBaTbIBAIOIIYI0 KYJbTYPHYIO aTMochepy mareMaT-
KH, 9aCTO CKPHITYIO 3a CKYYHOU TEXHHYHOCTBIO €€ BEIKJIAJIOK.

Ilpu usyyeHHH OpHrMHa/NBLHBIX TEKCTOB H OOLIMX MaTe-
MaTHYeCKHX TPYHAOB — TOTO, YTO NpeEACTaBJsieT co6ok CcyM-
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MY 3HaHHH, HCTOPHUYECKH HAKOIJIEHHHIX B 3TOH 06/1acTH,—
Mbl OOHapYKHJIH CJIOXKHBIE U PasHOOOpa3Hble MepenJieTeHus
NpeAnosyioXeHu, 3arafiok, TYNHKOB, NapallieNbHEIX My-
Teil, HHTYUTHBHLIX TPO3PEHMUH, a TaKXKe CTPEMJIEHHE K aKCHO-
MaTH3aUHH U cuHTe3y. llenb 3TOH KHHIH — BKJIIOYUTBECS B
KpyroBpallleHue 3THX 3HaHHH, B3fB 3a OCHOBY H30paHHBIE
HaMH TeMbl., ECJi HalllK CKPOMHEIE YCHJIMS TIOMOTYT BBECTH
qHTaTelsl B KPYT BONPOCOB, H3YYaeMBIX H PacHpOCTpaHseMbiX
COBpEMeHHOH HayKOH, OLIEHUTb €e HCTOPHIO, 4TOGH OHa
npeicTana KMBOH M aKTyaJbHOH — 3Ha4uT, KHWra Ham-
caHa He HamnpacHo.

Ham BbiGop mas Ha ucTopuio ¢opMHPOBaHHS NOHSTHIHA,
uTO JaeT BO3MOXKHOCTb HPOCJEAMTh pasBUTHE BHYTPEHHHX
ulell MateMaTHKH. B nepBofi riiaBe, CJAMIUKOM KpaTkoil H
NOTOMY CXeMaTHYHOH, MEL NBITaeMcs, TeM HE MeHee, ycTa-
HOBHUTb CBSI3H C YCJIOBHSMH Pa3BUTHS 3amnajHOH HUBH/IN3A-
uvd. BMmecre co Bropoii riaBoi#t, B KOTOpOi#l HaMeueHO 3a-
pOXKIeHHe palHOHAJILHOH Hayku B I'peluu, OHa MOXYEPKH-
BaeT M30paHHYI0 HaMH{ MOSHIHUIO.

Mbl ynenunu BaxkKHOe MECTO Pa3BHTHIO apaGCKoH mare-
MaTHKH, KOTOpasi YacTO OCTaBajlach 3a paMKaMH paccMOT-
peHHsi, HO He CMOTVIH OXBAaTHIb B CBOEM IIOBECTBOBaHHH KH-
TaHCKYI0 M HHIUHACKYIO MaTeMaTHKy, YbH [YTH pPa3BUTHSA
NPOXOAWJIM BIAJM OT 3amajHOA HayKH.

HeoGo3puMocTb Bceli mMaTeMaTHKM B NCTHOM OGBeMe, a
TaKXKe OrpaHuyYeHHs H3JaTeNbCKOro XapakTepa 3acTaBHIH
HAC OCTAHOBHUTHCS HAa HECKOJBbKHX MOHATHAX, C OXHOH CTO-
POHBI, CPaBHUTEJBHO JOCTYMHBIX, M, C APYroi,— JOCTaTOY-
HO BaKHBIX, IOCKOJIbKY HMEHHO OHH ONpeleNsioT pa3BuUTHe
(dyHAaMeHTaJbHBIX JUCLMIVIMH (aHaju3a, ajreCphl H reo-
MEeTPHH) U MO3BOJISIIOT cleslaTh HEKOTOPLIE 3aMeYaHHs O TeX
acnekTax, KOTOphle He OXBaueHbl B 3TOH KHure ).

HeB03MOXHO NpOC/EIUTh 32 PasBHTHEM MaTeMaTHYECKUX
HIeH, OCTaBJAS B CTOPOHE TEXHHUYECKHE BOINPOCHI, NMO3TOMY
MBI OBITH BBIHY2KAEHBI PUBECTH (YacTO B BHAE BCTaBOK-Tal-
JIML) NPHMEphI, SHAKOMSIIME YMUTaTeNIss C MaTeMaTHYeCKUM
tdopmainamom. Ilomo6Hoe CTOJIKHOBEHHE C MareMaTHyec-

1) ITo BompocaM pa3sBHTHS MaTeMaTHKH NOCJHEAHHX JeT, KOTOpHI@
Tpe6YIOT OT YHTaTelst Gojlee BHICOKOrO MaTeMaTHYeCKOrO YPOBHS, Mbl
peKoMeHAyeM KHHTY «Abrégé d’histoire des mathématiques» (¢«KpaTkas
HCTODHsI MaTeMaTHKH»), KOJJIEKTHBHHIH TPyA noj pexakumeii JK. Moes
IOHHe,
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KOl NPaKTHKOH, OHITh MOXKET, NMPOGYAHT JI0603HATENLHOCTh
U HHTEpeC Yy HEeNOoCBSILEHHOTO YUTATess.

Bo ®paHuuu Mano KOCTYNHBIX M3JaHHA NPEBHHX Hayy-
HBIX TeKCTOB. Tax, ec/iH ellle BO3MOXKHO PasfolhITh KapMaH-
HOe JBYA3BIYHOE (paHKO-aMepUKAaHCKoe H3naHue «[eomer-
puu» llekapra, ¢paHmysckoe usganue HemoctynHo. Ilo-
STOMY B KOHLE KaXJOH IVIaBbl MBI YKa3aJIH JIMIUb T€ OpPMUIH-
HaJIbHble paGoThl, KOTOpBIE JIETKO AOCTaTh Ha (pPaHLy3CKOM
sispike. Hu B koeft Mepe Hawu GuGiauorpaduyeckue CChUIKH
He NPeTeHAYIOT Ha NOJHOTY. MBI COU/IM CBOHM JIOJITOM TaKKe
yKasatb Te paGoThl MO HCTOPUH HayKH, MOPOH BILIEAIIHE
COBCEM HEJaBHO, KOTOPHIMH MbI OCOGEHHO PYKOBOACTBOBA-
Jauck. KoHeuHo, MBI He MOXKeM yKa3aTb BCe Pa3HOOGpa3Hbe
HCTOYHHKH — CEMMHaphl, AHUCKYCCHH, pedepaThl — KOTO-
pble Hac NHUTAJAM M CTHUMYJMPOBaJH, U NOOGJAarofaputb HX
yuyactHukoB. Ho Bce xe MBI BbipaxaeM IyGOKYIO NPH3HA-
TesibHOCTh P. TaToHy, KOTOpbIfi npHOGIIMI Hac 06eHX K HC-
TOPHH MaTeMaTHKH.

Mbi Gnaropapubt K.-T. [lesanTd, KOTOpHIH NpoGyAHJ
B HAac HHTepeC K HCCJeJOBaHHAM H JII0GE3HO COrJiacHJICs Ha-
fIMcaTh NpeuC/IOBHe K 3Toi KHure. Mul npusHarebHu P. Pa-
ey, NpeJloCTaBHBIIEMY HaM BCe CBOHM H3bICKaHHA B o6Jac-
TH apaGCKOH MaTeMaTHKM W yAeJUBILEMY BpeMsl AJsi HX 00-
CyXJIeHHs ¢ HaMH. MBI TakKe HCKpeHHe GnaroiapHsl @. ze
Tanary, npouutaBluemy IJaBy, nocBsieHHylo I'peunu.

Hapuoc, Oexabpe 1981 e, Anu Haau-Iarsmeduxo,
XKanna Iletigpgep



Mnasa 1
MAHOPAMA

1. TlepBuie npeBHHE LHUBHIN3ALUH

IlepBEIMM [PEBHUMH LMBUJIN3ALHAMH, OT KOTOPHIX J0 Hac
JOLVIA HMCTOYHHKH, NO3BOJSAIOIHE CYAUTH 00 UX MareMaTH-
yecKUX NO3HaHHAX, GLLIM BaBUJIOHCKasl U erHIeTCKas.

BaBujioHcKas LMBUJIH3aLHA OXBaThiBaeT LEJYI0 Ipynny
HapOIOB, XHUBHIHX B MeconoTaMun Ha4uHasi C TPETbEro
ThICSIUEJIeTHS 0 H. 5. WX IVIaBHBIM KyJIBTYPHBIM LIEHTPOM
6611 BaBuiioH. B pesyibrate apxeoJIOTHYeCKHX PacKOIOK,
Havyathix B XIX B., GbWIo OGHapy»KeHO HECKOJBKO COTeH
IVIMHAHBIX Ta6JluueK C HaHeCEHHBIMM TOHKOH NaJsouko#
KJAYHOBUAHBLIMH HAANIUCAMH, INO-BHANMOMY OGOXMKEHHBIX H
NOTOMY Xopoiuo coxpaHuBLIHXCs. OKOJO TPEXcOoT H3 HHX
OTHOCATCA K MaTeMaTHKe H JaTHpYIOTcs Ju6o BpeMeHeM rep-
Boll BaBUJIOHCKOH auHacTHH (¢ 1894 mo 1595 r. mo H. 3.),
B KOTOpOIi HauGosiee 3HAMEHUTHIM GHIO LapcTBHE XaMMy-
panu, au6o TaK Ha3biBaeMbIM SJJMHHCTHYECKHM HNepHOAOM
mexnay €00 r. o H. 3. u 300 r. H. 3. OT XaJAeHCKol AUHACTHH
Jo rocynapctBa CeseBKHIOB.

UccnepoBatenn O. Hefire6aysp u Tiopo-Ianxken jpann
nepBule nepeBojbl Haanuceid Ha Ta6JHUKax, YToO NO3BOJHJIO
NO-HACTOSILIEMY OLIEHHTb YPOBEeHb 3HaHUH BaBWJIOHAH, a
3ateM bpoiiHc u Pyrren ony6iiukoBanu u UccaefoBald 06-
HapyxeHHbIe nosgHee Mamemamuueckue mexcmor Cys.

Ha Ta6nuukax BcTpeuaioTcsi psIBI UMCeJN, reoMeTpHuec-
KM e COOTHOIIeHUs U 3afaud. [IoCKOMbKY MbI 6y,ueM FOBOPHTH
0 BaBHJIOHCKOH «aJireGpe» B Jpyrom mecte (cM. ra. 3), ocra-
HOBUMCSI 3/leCh Ha 5JleMeHTaX BaBHWJIOHCKOH apU(METHKH.

BaBu/loHCKas cucteMa CUMCJEHUSI SIBJsieTC KOMGHHA-
IHeH IeCTHACCATEPHYHONH-H NECATHYHOH CHCTEM C NpuMme-
fieHHeM NO3HIMOHHOTO NPUHUHWNA; B Hell HCMOJB3yIOTCA
BCero JABa pasHbIX CHMBOJIa: OIMH O00O3HauyaeT eNMHHLY,
BTOpO# — uuco 10; Bce yHc/ia 3aNUCHIBAIOTCS MPH NOMOLLH
STHX JABYX CHMBOJIOB C YYETOM IO3MIHOHHOTO NPHHIHIIA.



14 Ca. 1. TTAHOPAMA

B camuix ApeBHHX TekcTax (okoso 1700 r. 1o H. 3.) He BCTpe-
yaeTcsi HHKAaKOro CHMBOJIA JJisi 0603HaueHHs HyJis; TaKHM
06pa3oM, YHC/JeHHOe 3HauyeHHe, KOTOpoe NPHAABaJoCh CHM-
BOJIy, 3aBHCEJIO OT YCJOBHH 3aJlauH, H OJHH H TOT Ke CHM-
BoJI Mor 06Go3Hauarb 1, 60, 3600 unu naxe 1/60, 1/3600, ...
(cm. Tabn. 1).

oonessssssmmmn 1. CicTeMa CYHCICHHS BaBHJIOHAH U

Ilpumepnl umces:

& py 4 Oon

KL 92 1qn

T 3600
§ 911 3672 (3672=2603+60+10+2)

K MEEET 1364 (1364=25 10X 60 +2X 60 +4X 10 +4)

1Yz,
o $< ((i(319941“603+20x602+8x60"+50x60+2x60+20+1)
Jpobu
1 1
 £¢4 1-2- 1L 13‘
1
Lnre - 1.z
4 (4 60)

YMHOXeHue BBINOJHAMNY, o6paliasach K TaGJuLaM yMHO-
JeHHsl, NepBOHAYaJbHO COCTABJIEHHBIM, 6€3 COMHeHHs,
IpH MOMOIIM HOCJeAOBaTe/bHEIX CJHOXKEHHH, a HCHOJb30Ba-
Hue TaGJaHL OOpaTHHIX BEJMYHH MO3BOJIAJO 3aMEHHUTDb Jelie-
Hue yMmHOxeHueM. HakoHel, mockosbky y 60 mHoro aenu-
Tesel, NPeHMYIIECTBO MO3UIHOHHOIO NPHHIHIA BaBUJIOHSAH
N0 CPaBHEHHIO, HAlpHMep, C CHCTEMON erunTsiH NPOSIBJISA-
JIoCb NpH 3anucH ApoGeit. OHH UMeNH BO3MOXKHOCTb Npej-
crautb 1/2, 1/3, 1/4, 1/5, 1/6, 1/12, 1/15, 1/20, 1/30;
TakuM 00pa3oM, BaBHJIOHCKHH IHCeLl MOr 3amucaTh 11/;, T.e.
14-2%/4, B BHAe ‘<<<. OnHako BaBWJIOHSIHE HCKJIOYAJIH
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obpaTtHble AJif YHCeJN, KOTOPLIe He SIBJISAIOTCS NIPOH3BeJeHHeM
IpOCTHIX AesuTeNiell yucada 60 M He 3amMCHIBAIOTCS B BHAE
2r 31 5™ (rne p, g, m — LeJbIe), NOTOMY YTO OGpaTHbLIE IJIsi
HUX HE HMEIOT KOHEYHOro pasJioXKeHHsl No ocHoBanuio 60.

MatemMaTHueCKHe MO3HAHHUS BaBWJIOHSIH NPHMEHSJINCh
NpH JEHEXXHOM H TOBapHOM OOMeHe, B 3afayax Ha NpocThie
U CJIOXKHBIE TPOIEHTH, MPH BHIYHUCJIEHUH HAJIOTOB H pacnpe-
JieJIeHUH ypoxKasi. BoJIbIIHHCTBO BCTpEYaloMmUXCsl Ha KJIHHO-
NHUCHBIX TabJIMUKaX 3aJay MOXKHO OTHECTH K paspany Xo3si-
CTBEHHBIX.

Pacuger erunerckoit LMBHIM3alUH — JBYX LapcTB Bepx-
Hero U Huxuero Erunta — Hawascst Bo Bpems III punac-
THH ¢GapaoHoB (okoso 2500 r. 10 H. 3.), KOTAa CTPOUTHCH
nUpaMHJpl, ¥ NpojosKagics 6e3 KakuX Obl TO HH GbIIO BHeLI-
HUX BJHSIHHH JO camoro 3aBoeBaHus Erunra AsekcaHApom
Maxkenonckum B 332 r. 10 H. 3.

EruntsiHe mnoJib30BaluCh JABYMS CHCTEMaMH NHCbMa.
Onna — uepoeaugpuyeckas — BCTpeyaeTcss Ha  NaMATHH-
KaX M MOFWIBHBIX IJINTaX; OHA NUKTOrpaduyeckas: KaxKAblh
CHMBOJI HM300paxaer Kaxkoi-HuOyap mnpeamer. B gpyroii
CUCTEMe — uepamu4ecKoti — UCIOJb30BaiCh YCJIOBHBIE
3HaKH{, KOTOpble NPOH30LLIH M3 HEPOrJHGOB B pe3dyJbTare
ynpomeHuii u cTunusauuii. MmMenHo sra cucrema, Jyuire
npucnocoGJieHHas 1 OHCbMa OT PYKH, Yallle BCTpeyaercs
Ha Namupycax, KOTOphle SIBJASIOTCS OCHOBHEIM HCTOYHHKOM
CBeleHHA O erumerckoil MarteMaTHke. Camble H3BeCTHbIE
cpend TakHX NanupycoB — nanupyc Punda, KoTophll Xxpa-
Hutcs B BpuraHckoM My3ee M mpencraBisier coGoil CBOEro
poxa y4eGHHK JJis HaUMHAIOUMX, B KOTOpOoM coGpaHbi 85
3ajiay, 3anMCaHHBIX nucuoM Axmecom okoJjo 1650 r. zo H. 3.,
u Mockosckudl nanupyc, oueHb CX0XHi ¢ manupycom Punza,
a Takxe Koocauwil ceumox ezunemckoll mamemamuku, C
GoJibIIMM TPYZAOM pacmpsamiieHHbll B 1927 r. u npoJuBmni
CBET 0COGEHHO Ha €rHNEeTCKYIO apU(PMEeTHKY.

Heporaudpuueckas cucteMa CYHCJIEHHS HMEET OCHOBaHHE
10 u He sABJAeTcA NO3HLHOHHOH: JJIs1 OGO3HAUEHUS YHCeJ
1, 10, 100 ¥ T. 1. B Helf HUCHONB3YIOTCS PasHLIE CHMBOJILL,
KaX/[pll CHMBOJI TOBTOPSIETCSl ONpeJieJIeHHOe YHCJIO pas,
H, YTOoOBl NPOYHTATb YHCJO, HYXXHO HNPOCYMMHpPOBaTh 3Ha-
YeHHs] BCEX CHMBOJIOB, BXOJSIIMX B ero 3anuch. TakuMm oG-
pa3oMm, HX MOPSAJOK HE UrpaeT pOJIH, H OHH 3aIHCHIBAIOTCA
J1160 rOPH30HTANBHO, JIMOO BEPTHKAJLHO,
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I/Iepamqecxaﬂ CHCTEMA CYHCJIEHHsI TaK>Ke JecsATHYHas,
HO CleuHaJIbHbi€ JOINOJHHUTEJNbHLIE CHMBOJIBI IIOMOraloT

u3bexarh NOBTOPEHHs, MPHHATOTO B HEPOrIHpHUECKOH CHC-
Teme (cM. Taba. 2).

wasmssssmmn 2. Hepornubuueckas cucTema 3anucy Emmummmmms
HeablX YHCEN Y erHnTaH
Ilpumeper:

nnn 922
11 AR %% 564

nonn
anaa 297 38

1ion
R 7P 300 & 2msnz

HAROD @ Y 1120042

Kpome nenbix uHces erunTsHe SHaJu JMIUbL aJHKBOT-
Hble poGu (T. e. Apo6u c uyucaureneM 1). B oGeux cucremax
CYHCJIEHHSI HaJl CHMBOJIOM, OGO3HAYaloOIUM 3HaMeHaTelb,
cTaBuics cneuualbHeifi 3Hak., Kpome Toro, zpoGe 2/3 3a-
HHMMaJia, No-BUAMMOMY, ocoboe MoJokeHHe H oGo3Hauajach
OTHE/NBHBIM CHMBOJIOM.

B ocHoBe apu(MeTHKH Jexaso HeCKOJIbKO NPaBHJI:

BO3MOXKHOCTb YMHOXKAaTh H JeJHTb LieJoe YuCJIO Ha JBa,
4TO NO3BOJIAJIO 3aTeM BHIIOJHATb YMHOXEHHE C IOMOLLbIO
nocJieoBaTe/NIbHBIX CJIOXKEHHH;

BO3MOXKHOCTb HaXOXHUTb 2/3 ot Jo6oi aMUKBOTHON ApoGH
10 npaBua1y

KOTOpOE B CJyyae YeTHOro 3HaMeHatessi HECKOJIbKO ynpolua-
JIOCh:

n

HakoHen, oTkasaBIUMCh OT NpPHU3HAHMS HHBIX JpoGeit,
KPOME aJIMKBOTHBIX, OHH BBIHY>KJIeHEI GBI pasfaraTb Bbl-
paxenus Buma 2/n B cymmy napoGeii ¢ uucauresem 1, Ha-
npumep 2/5=1/3-1/15. Ho, nocko/NbKY NOAOGHBIE BHIYHC-
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JIeHUs! JIOCTaTOYHO CJIOXKHBI, OHH ofpawajuch K pas M Ha-
BCErjJa COCTaBJieHHOH Tabsuue. Tak, B HauaJjie namupyca
Punpa NPHBOAMTCS CIHCOK PasJiokeHu# s 2/n jas 3Ha-
yenuit or n=>5 no n=101 (cm. Ta6xa. 3).

Eoceascsessssness 3. [Tanupyc Praja aascessessmmn

B nanupyce Punja BcTpedaercs paBeHCTBO
2 1 1 1
B3 teto:
Kak Axmec MOT ero moJay4uTb?

2 1,1 1,1 1
BTBTETE T T ET

1 1 1 1 1 1 1 1 1
=mtntate=mtmtetst o=
1 1 1 1 1 1 1 1

=mitet| et E) —mtet T

Koraa «pasjsoenne» OKasbiBaJoCh Hed(p(peKTHBHLIM, NPHMEHSJIOCH
pa30ueHHe HA TPH YacCTH.

OTMeTHM, YTO COBpPeMeHHble O0O3HAYEHHS, KOTOpble MOMOTaioT
JIETKO MOHATbL Npollecc NOJNy4YeHHs pesyJbTara, 6e3 COMHEHHs, He OT-
paXKkaloT peasibHEIH XOX AefCTBHil, KOTOpble NPHMEHSJM ETHNTSHE.

Kako#i 6bl MejJieHHOH M NPUMHTHBHOH HH IOKa3anach
HaM 3Ta cHcTeMa cyeTa, OHa He TpeGoBaJjia YCHJIHH NaMATH;
NHUCLBI OYeHb JIOBKO MPOH3BOLMJU CaMble CJIQOXKHLIE NEHCTBHS
C aJMKBOTHBIMH JAPOGSIMH.

310, HECOMHEHHO, CBSi3aHO C TeM, YTO HPH COIHAJIBLHOM
CTpoe rocyjapcTBa (papaoHOB B BeileHHH MHCLOB HAaXOAWJach
OrpoMHasi Xo3sificTBeHHass GyXrajirepusi HO yueTy IIpOH3-
BOACTBA M paclpefieJieHHsi PecypcoB, MHUIEBBIX 3aNacoB H
Ipyrux Bemefi. Erunerckas MaTemMaTHKa HOCHJAa OYeHb
KOHKDETHBHIH XapakTep; B IV1. 3 H 4 MBI OCTaHOBUMCA Ha HX
«anre6pe» U reOMeTpPHH.

2. I'peuus

Camast BaxkHast pOJib B Pa3BUTHH 3aNaliHON MaTeMaTHKH MpH-
HaJJIeXXUT aHTHYHOH rpedeckofl nwBuausauud, E# MBI mo-
CBfllllaeM LeJYIO IJaBy (I, 2), a 34eCh OrpaHHYUMCs ompe-
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IeleHHEM ee MeCTa B HCTODHH H KPaTKUM ONHCAHHEM MpH-
uaroro B I'penun cnoco6a BeIYMCIEHHH.

DnIUHBEL KaK HapoJ CJIOXKHJINChL B pe3yJibTaTe JBYX BTOp-
XeHUH HHAoeBponefickux 3asoeBareneit. Oxosmo 2000 r.
IO H. 3. Ha moJsyoctpoBe [lenononnec oGocHOBaNUCh aXel-
bl — O HHX MBI MOXKEM CYAHTb MO AESHHAM H HOABHraM
noJyJiereHaapHux repoeB I'omepa. B koune VII B. fo H. 3.
BTOp2KEHHe JOPHUIlLIEB BLI3BaJI0 HOBOE MepecejieHHe HapoOoB.
OHo 3artponyJo 3ananHoe noGepexxbe Maijoit Asuu (Ho-
HHIO) M OCTpoBa JrefiCKOro Mopsi.

Ilocne oKoHuaHHS MepHONA 3aBOEBaHUH M KOJOHH3AUHH
CpenusemHoMopckoro no6epexbs Ha 3ape XIII B. o H. 3.
CJIO2KHJIaCh HOBas MOJINTHYECKasl OpraHu3anus — obpasoBa-
JIMCh MOJIHCHI — aBTOHOMHEIE FOpPOJAa-rocyAapcTBa, H3 KO-
Topeix cocrossna I'pemusi. K VI B. po H. ». riaBHBIM rpe-
yeckUM ropogom GOei1 Muser (B MoHuu). 3areM rsiaBeHCTBO
nepemio K Cnapre u Adunam. Ilocsie 3aBoeBanuit Ausek-
canapa MakegnoHckoro (¢ 334 mo 327 r. 1o H. 3.) MOI'yILECTBO
AduH nowaTHyJOCh, M CTOJHLEH TIpeuyecKoro MHpa cralja
Anekcanapuss (Erunmer). Cmepts uapuust Kieonartpel (B
30 r. 10 H. 3.) NOJNOXKHKJIA KOHel 3Tl GJecTsuiefl MHBUJIH-
sanuu: Eruner noJiHOCTHIO mepemies Moj KOHTPOJAb PUMJSH
(Makenonuss u I'peunst GbliM 3aBOeBaHBI PUMJISTHAMHU ellle
B 146 r. mo H. 5.). OgHako AJlekcaHIpHUS OCTaBaJjlach XpaHH-
TeJIbHHI{eH IPeyecKMX TPajHIUMHA BIJIOTb IO CBOETO NajeHHs
HOJ HaTHCKOM MycyJ/bMaH B 640 r.

[lpu u3yuyeHHH rpeyecKoli MaTeMaTHKH BO3HHKaeT BOM-
poc 06 wucrouHHkax. IlomMuMO HecKONBKHX (parMeHTOB
aJIeKCaHIPUACKUX INaNmHPYCOB Mbl He pacroJiaraeM OpHI'H-
HaJMbHEIMH MaHYCKpHUOTaMH. ['pedeckHe TEKCThI HOIITH A0
HaC B BHJE CIIHCKOB CO CIIHCKOB, ayTEHTHYHOCTb KOTOPBIX
He rapaHTHPOBaHa, a TaKXe B BHJe KOMMEHTapHeB, COCTaB-
JieHHBIX uYepe3 500—1500 Jjier mocsie nosBJIEHHS OpPHTHHA-
JIOB, apa6GCKUX MEPeBOJOB M JIATHHCKHX BapHaHTOB ). Onun
H3 KOMMeHTapueB, cocTaBleHHb#i IlpoknmoM K Khure I
«Hauasn» EBk/uga, no-BUAHMOMY, BOCIPOU3BOAUT HECKOJb-
KO (parMeHToB H3 HMCTOPHH MaTeMaTHKH, HAalHCaHHOH B
IV B. no H. 5. EBieMoM, yueHHKOM ApHCTOTeNsI, U yTepsiH-

1) OzxHaKo 3HauHTeNIbHAas pefaKTOPCKasi pa6oTa Ghu1a Bce-TaKH Npo-
JeslaHa, U MBI MOXKEM TIOYTH He COMHEBaThCH, YTO JOINEAUINE JO Hac TeKc-
TH COOTBETCTBYIOT OpHTHHaJaM,
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HOH. DTO eIHHCTBEHHOE CBHAETENBCTBO O JOEBKJIHIOBOH
(r. e. 6oJiee panueii, yem III B. 1o H. 5.) maTemaTHKe, KOTO-
pbIM MBI pacroJiaraem Y).

B I'peunu VI B. 10 H. 3. NIPOHCXOAUT PACIBET MO3HTHB-
HOH HayKH, yXKe He ABJsBIUEHCS MPOCTO COGPaHHEM SMITHPH-
YeCKHX pe3yJbTaToB, KaK 3T0 GhJI0O B IpealIecTBYIOLHX
nuBun3anuax. Haxomsach B MOCTOSTHHOM KOHTaKkTe C Ha-
poramu Bocroka, BaBunonue#i m EruntoMm, rpeku He JO-
BOJILCTBOBAJINCh YCBOGHHEM HX 3HAaHHH; OHH co3janu a6-
CTPaKTHYI0O H JeJyKTHBHYIO MaTeMaTHKy. Ipeku Gblin
Ipexze BCero reoMeTpaMm.

OcnoBaTteieM rpeueckoit reomerpud EBzieM HaspiBaa Pa-
Jeca Munerckoro u roBopuJ o ITugarope, uto oH npeoGpa-
3un ¢uaocopuio (r. e. reoMeTpuio) B CBOGOLHOE YueHue,
JnoctynHoe kaxjaomy. Knaccuuecku#i mepuop (600—300 rr.
IO H. 3.) H3BecTeH HaM GJiarofiaps o600IIAIOMIUM U3JI0XKEHUAM
TPYLOB BeJHKHX reoMerpoB, EBknuga u Amnosonus. Ilo-
BHIMMOMY, MEPHOJ CHOpPajHYeCKHX OTKPHITHH CMeHHJa 3pa
cHCTeMaTHYeCKUX HcclefioBaHuii. OHM NPHUBEJH K H3JIOXKe-
HHMIO OCHOB IeOMeTPUH, B KOTOPOM HpPeKHHEe pPe3yJILTaThl
JIOTHYeCKH CTPYHNUPOBaHHl H K HUM JOGaBJIeHBl HOBBEIE OpH-
THHAJIbHBIE HCCIeNOBaHHS. EXWHCTBEHHBIHl JoIIeAuIHit N0
Hac Tpyld, «Hauwanma» EBkJsuna, OblJ1 CaMbBIM NOJHBIM H Ca-
MBIM 3aBepIUeHHBIM Kak [0 CBOeMy MeTOAy, Tak H mno gopme.

Anekcanppufickas mkosa (ot 300 r. 1o H. 3. fo 640 r.
H. 3.), BO3IVIaBJisieMasi TAKMMH aBTOPUTETaMH, Kak ApXxumes,
ITronemeit, T'epon u JuodaHT, HCONB30BajNa AOCTHKEHHS
KJ1aCCHYECKOro NMepuoja M pacuHpuia o6JacTb rpedyecKol
MaTeMaTHKH, PaclpocTpaHAs CBOM HCC/eJJOBAHHSI Ha MeXxa-
HHUKY, aCTPOHOMHIO H TPHTOHOMETPHIO H BO3Bpamasch K
Gosee anreGpaHyeckoli TPajHIMH BaBHJIOHCKOH MaTeMa-
THKH.

Matemaruueckue wucciejoBaHusi u ¢uiaocopckue pac-
cyxnenus Obin B JpeBHe#t I'peliy TeCHO CBA3aHEI MEXIY
coGoii. Ilnaton (427—347 rr. 10 H. 3.) cAeNa] HeOGXOXUMbIM
yCTIOBHEM JJISl NPHHSATHA B UHCIO CBOMX YYEHHKOB 3Jle-
MeHTapHOe 3HaKOMCTBO C reOMeTpHell — COIJIacHO JereHje,
IpU BXOJe B ero IKoJy Obuia Haumuch: «Ilycmb HUKMO He

1) Mbl pacnosiaraeM TaKKe MHOTOUHCJIEHHBHIMH CBHIETeNLCTBAMH,
HMetomumucs B puocodckux counHenuax ITnatona u Apucroreas (IV s,
Jo H. 3.),— ITpum. ped,
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suarouuil eeomempuu He 6xodum crioda». OH TOXYEPKHUBAJ
BQCIIHTaTe/IbHYIO' POJIb MaTeMaTHKH KaK HOJATOTOBHTEJIbHOMN
JMCIMIVIMHEI, HMelolleli cBoefl le/blo MOJABECTH YM K CO3ep-
LaHHIO CBEPXYYBCTBEHHHIX CYLIHOCTEH.

Ero yvenuk u conepruk Apwucrorenp Craruput (384—
322 rr. ;o H. 3.) TakXe 3aiaeTcsi BONPOCOM 06 HMCTOYHHKE
NO3HAHUSA M O CPeACTBaX NPUOIH3UTHCA K SMHUPHYECKOH
peasibHOCTH (oliylieHus, «60xKecTBeHHasi CIIOCOGHOCThY, M03-
BOJIAIONIAS NEepPeXORUTh OT OLLYIeHHH K MbiuvieHuio). OH
CHCTEMaTH3HPOBa/l 3aKOHbl PAaCCYXKIEHHS B JIOTHKE — Op-
raHu3yiolleM HayaJle CBSI3HOH peud — H NpeBpaTul ee B
HHCTPYMEHT MBIIIJIEHUS], CHOCOGHBIN BhIpaboTaTh CBOM COO-
CTBEHHBIE HOPMBI H NPHMEHHTb CBOH 3aKOHBI K HPHPOJE.
On paspa6oTas BCeOGBHEMJIOULYIO TEOPETHYECKYIO CHCTEMY
H chopMHUpOBaJ eHHOe MHPOBO33peHHe, MpejJlararliee Ka-
HeCTBeHHBIE OOBSICHEHHS] BCeli COBOKYIMHOCTH fIBJIEHHH NpH-
poAbl (BKJIIOYasi KOCMOJIOTHIO, (DU3UKY, TEOPHIO 3JIEMEHTOB).
D10 MHPOBO33peHHe NOJYYHJIO Ha3BaHHe HaTypouaocodui.

Tpyzaer ApucroTesss U NMOHBIHE BIOXHOBJAIOT Ha (DHJIO-

cojcKHe pasayMbsi; €ro BJIHSHHE HA 3alafHYIO MBIC/Ab GBIO
CaMBIM CHJIBHBIM.

I'peyeckass JOrncTHKA

JlpeBHUe IrpekH pasiHyalu A02UCMUKY — UCKYCCTBO BBIYHC-
JIeHUsl U apugmemuKky — TEOPHUIO UHCEJI; Ipeyeckasi JIOTHC-
THKa Obl1a oueHb cJoxHoH. Hapnuch, matupyemas 450 r.
IO H. 3., CBHJeTeJbCTBYeT 06 MCNO/NB30BaHHH B AduHax
aTTHYECKOH CHCTEMbl CYHC/IEHHS — aJJUTUBHOH CHCTEMBI
¢ ocHoBanuem 10, BkJouaiomefi neBATb cumBoJioB: |, I,
i, Il pn1a nepBbiX 4YeThipex mu¢p, 3aTeM HayaJbHbLIE
6yksel: I' or penta?) (5), A or deka (10), H or hekaton
(100), X or chilioi (1000) u M ot myrioi (Mupuana, 10 000).
Bce ocranpHBIe uHC/Ia 0603HAYaJHCh KOMOWHALUMSMH 3THX
JEeBSITH CUMBOJIOB (CM. TabGu. 4).

INocTeneHHo aTTHYecKas cHCTeMa CUHCJeHHs Oblia 3aMme-
HeHa HoHHueckoli. Ee ucrnosnb3oBaHHe pacnpoCTPaHHJIOCh B
Aunexcanppuio (c III B. g0 H. 3.). 310 andaBuTHas AecATHY-
Hasl CuCTeMa CYHCJEeHMs, aJfUTHBHAas, HENO3HIHOHHAdA,

1) Byksa I' B aTTHUecKHX o6aacTsX yrHoTpe6/siach Ajs 0603HaYe-
HHUA 3BYKa «I1», a He «r»,— [Ipum. ped,
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o6pa3oBaHHasl H3 24 OYKB rpeuyeckoro anpasura (HHHUKHH-
CKOTO MPOHCXOXKJEHHS) IVIOC TPH APYFHX 3HaKa (cM. Ta6.
4). B anexkcaHApHHACKHX Mamupycax MOSBHJICA CHMBOJ IJIS

HYJIs LQ',’)'Q<, -Q, 090 °

YTo6E! OTIMYATH YMCJIA OT CJIOB, I'PEKH OOBIYHO CTaBHJIH
Hall COOTBETCTBYIOIIMMH GYKBaMH TODH30HTAJIbHYIO YepTy.

4. I'peyeckas cucTeMa CHYHCIACHHS SENENNEIEENS

a) ATTHuecKasi cucTema:

Il=6, F=50, F=5000, Al'=15, XI'=1005, XXPHAl=26!5,

b) B monnueckolt cucreMe HCIOJB30BAIMCH CJIEAYIONHE CHMBOJIEL

a=1 =10 p=100
B=2 % =20 o =200
y=3 A=30 7 =300¢
=4 n=40 v =400
¢=8 v=50 @ =500
=6 €=60 X =600
=7 o= Y =700
n=8 o = 80 =800
9=9 < =90 =90

B sroit cucteme

we=1l, £0=69, pxe=125,
Teor=5480, o =8801, "ol up 4Q0d=3079.

ﬁ =3 mupuags = 30 000,

1?1 ‘e =2 mupuans-}5 teicsau =25 000,
'eundM’ Bppun = 54 842 148,
1 1

" n 1
L=—2-, (ZL”=1—2-, 'YL =3—2-.

13 Ko
Juodant sanuceiBan ApoGb % B BHAe = ; MHOTA2 oHa o6o3Ha-
yanack y'K0” mau 1y'KO"K0”, rze uMciaHTeNb OTMEUEH INTPHXOM,
a 3HaMeHaTeJb —ABYMA IuTpuxamu. HHOrAa 3sHameHaTesqb COBCeM
olycKancs.

W osnauano ur - o 219
o 13° o® 327"
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Hesatb kpaTHbIX 1000 0603HaYa/HCh AEBATHIO NEPBHIMU
OykBaMH CO WITpuXoM cneBa: ‘a=1000, '6=4000 u T. &.
Mupuanpl o6o3Havanuch cumBosioM M, Hajx (Mau nepen)
KOTOPHIM [OMeINaNoch YHCI0 MHpHax. YUroGbl BBIPA3HThb
gucsa, 6oabmue 10 000, rpexu moMemanu cJjeBa OT 4YHCJAA
MHpPHaJ CHMBOJBL OT 1 g0 9999,

dra cucTeMa C TPYAOM MO3BOJsiIa 3amuch apoGed. Cy-
IEeCTBOBAJ/ CrenuaNbHEl cUMBOJ aas 1/2. Kak u erunts-
He, I'PEKH CTapaJIuCh HCIOJB30BaTh JHIIb aJHKBOTHBIE APO-
6u. OHH nomeyasH 3HaMeHaTeNb IUTPUXOM cmpaBa: Y ==
1/3, ne'=1/25 uau 20'/; B 3aBHCHMOCTH OT KOHTEKCTa.

Jenanuch mNOMBLITKH BBECTH ApPyrue 0GO3HAYeHHS AJIS
Jpobeii, ofHAaKO OHM He NPUBHWJINCHL, Moka [uodaur (B Ha-
yaJsie Haied 3pbl) He NpuAyMalJ 0Go3HayeHHs], He BBHI3HIBAIO-
mue HepopasyMeHu#i. OH noMelna/ 3HaMeHaTeb YyTh BbIIIe

e 5. [IpuMep yMHOXEHHS B rpeyecKoil cHCTeMe CYMC/ICHHS M.

pekn pacnonaranu Tabmuuedl ymHoXenus Jo 9 X 9. Uro6bi
yYMHOXKHTb A=30 na 0=200, ouu AeHCTBOBaJH CJejyioluM 06pasoM:
A umraercs Kak y (= 3) JecsTKOB,
MpH 3TOM Y — «OCHOBHOE UMCJO», @ MOPSAOK BEeJHUHHBI PaBeH JeCHATH;
o unTaercs Kak P (= 2) coren,
MpH STOM OCHOBHOE YHCJIO €CTb [, a MOPSIOK BEJHUHHB! COTHS;
Ipou3BefeHHe OCHOBHEIX 9HCeJ PABHO &}
TpoHsBefieHHe JeCATKOB Ha COTHA JaeT THICSYH;
CJllefloBaTeJIbHO, pesysbTaT paBeH § =6 000.
MoxkHo ceGe mpeACTaBHTb CJOMHOCTb NpPOUEAYpH, €CJH MNepeMHO-
JKaJHCh He TaKHe HpOCThle yHcJjal
BoT npuMep yMHOXeHHS, BhlIONHEHHoro EBTOKHeM B €ro KoM-
MeHTapHH K «FlaMepennio Kpyra» Apxumeja:

6b1 BCE 3TO TaK! 2011
AL MEl 8anucajH x
B oo
1 800 000
MM Pt,(s 22000
1 800 000
e Tt
819 900
M Mpoa 29110
pl 891 2911
; — ]
Bala 8473921
——
¢, ¥k
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yhcauTeas. Bopouem, anekcaHapuiickue acTpOHOMBI OTHa-
BaJIi MpPeanoyTeHHe BABHJIOHCKOH CHCTeMe 3amucH ApoGed
¥ MPUMEHSVIH B CBOUX pacyeTaX LIECTHUAECATEPUYHbIE XPOGH.

ITockoJIbKY MHCBMEHHBIN CUeT B I'PEUYECKOH CHCTEME CUHC-
JieHus1 GblJ1 OYeHb CJIOXKHBIM (CM. Ta6J1. 5), BHIYHC/IEHHS yac-
TO NPOU3BOAMJIHN Ha abaxe — CUeTHOH JOCKe, Ha KOTOPOH
napaJjiyiesIbHble JIHHHH 0603HaJaJH eIMHMIbI, JAECATKH, COT-
HU U T. 4. Ha HuX nmoMewjany 9uC/IO 3KETOHOB, COOTBETCTBY-
folllee eIUHULAM, JEeCSTKaM W T. A. paccMaTpPMBaeMOro 4mc-
Jia. AGaKk IMPOKO NMPHMEHsJICS PUMJISIHAMH, 8 MO3[Hee U Ha
CpeHeBEeKOBOM XPHCTHAHCKOM 3amnafe fAaxe Iocje BBeje-
HHMSl JIECATHYHOH MO3HIIHOHHON CHCTEMBI CUHCJIEHHS, KOTO-
pofi MBI NMOJIb3yeMCSl B HalllH JHH.

8. ApaGckas UHBHJIMSALUA

MeHpiie yem uepes cro JeT mnocne cMeptH Maromera (B
632 r.) u najgenus Anekcauapuu (B 640 r.) o6renuHeHHbIe
MM JIpeBHHE KoueBbie IleMeHa ApaBHM NOJ NpPeIBOXHUTENb-
CTBOM €ro mocJefoBareseli — xaJingoB 3aBoeBaJH OOLIHP-
Hele Tepputopuu or Mupuu mo Mcnanum, Bkioyast Cesep-
Hylo AppuKy H loxHylo Hranmio.

DTO npojBHKEHHE OCTAHOBUJIOCH TOJNBKO Y rpaHuu Ku-
TAsl W BCErO JBaX/bl BCTPETHJIO CepPbe3HOE CONPOTHBJEHHE: B
KoucrantuHonone B 717—718 r., rae apa6bekuit ¢aotT Gbi
B KOHIIE KOHIOB OTOpOIIeH BH3aHTHHuaMH, #H B [IyaTrbe B
732 r., rne Kapa Maprens nperpaaui jgopory apaGcKoMy
Hacrynyenuto. OGpasoBajiack OrpoMHasi MyCYJbMaHCKast
umnepus co croauneii Hamack (B Cupuu), HO 3areM (B
VIII B.) uMnepus pacnajach Ha JBa He3aBMCHMBIX I1apCTBa:
BocTounoe u 3anagHoe.

B nokopeHHBIX CTpaHax IocJe HEJOJToro MepHoja pedu-
THO3HOTrO (paHaTH3Ma, CONPOBOXKIABIIETO 3aBOEBAHHE, Nép-
Bbie apaGCKHe KOYEBHHKH OOHADYXXHJM IHBUJIH3ALHIO U
KYyJbTYPY, HAMHOTO NPEBOCXOASIIYIO MO YPOBHIO HX COGCT-
BeHHYI0. OHM OYeHb GBHICTPO YCBOMJH O6bI4aH, 06pa3 MBICIH,
JYXOBHBI# CTPOH, BHIPAGOTAHHBIE MXHTEJNSMH STHX CTPaH B
TeyeHHe NpPeIBIAYIIUX BekoB. [IposiBHB B mesoM AyxX Tep-
IMUMOCTH W JuGepasiu3Ma, OHH CJHJHCh C MECTHBIMH COOG-
IeCTBAMH H COBMECTHO C HHMH HauaJli cO3jaBaTh COGCT-
BEHHYIO I[HBUJIUSAIHIO H KYJABTYPY.

Takum oGpasom, Ha OrpoOMHOM reorpauyeckoM MpoCT-
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panctee ¢ VII no XIIT BB. pa3BuBanack apa6ckasi HHBHIIH-
sauusi. B 1236 r. KopnoBa, crosuna mycynasMaHckoro 3a-
naja ¥ HeHTp apabo-aHany3CKOi MBHIIH3AIHH, Obljia B3siTa
koposiem Kactunuu Pepaunanmom III, a B 1258 r. nmopx Ha-
THCKOM MOHToJIOB nai Barnax — BennuecTBeHHasi W BJIHS-
TeJibHas cToauna Bocroka. Ho apa6ekast Hayka npouserana
eme ¥ B XIV B.: B 1oxHo#i Mcnanun Ha 3amazme (KopoJsies-
ctBo I'penaga) u B CeBepHoili AdpHKe Ha BOCTOKE (rocy-
JIapcTBO MaM/okoB B Erunte); ee ogaramu (He Tak J0Jr0)
ocraBaJuch elle MaparuHckasi o6cepBatopusi U ofcepBaTo-
pus Yayr6eka B Camapkaupe.

B Mycy/nbMaHCKHX ropozax crasa pPa3BHBAaThCSl HayKa,
HEKOTOpble H3 HHX NpPEBpaTHJNCh B HACTOSILMe O4ary Ha-
yunoro 3Hauus. Hayky nopnepxuBajiu MemeHaThl, XaJudsl
3aGorunuch 0 ee nopreMe. OHH OCHOBaJM aKafeMHH, MOCT-
pomJH 06GCepBaTOPHH, MOCHUIANH 3MHCCAPOB HA PO3BICKH
MaHyCKpHNTOB, coGupasiu OHOIHOTEKH.

I'oBopsi 06.apaGckoii Hayke, MBI HMeeM B BHAY Hay4Hble
TPYZBI, HaHCAaHHBIE HAa 3TOM $I3bIKE, HANOJTO CTaBlleM B
STOT NEPHON MEXKIYHAPOIHBIM SI3bIKOM OOpa3OBaHHLIX JIIO-
neél ¥ yueHbix. JI0Go#t TpyXA, YTOOBI NMOJYYHTh BeC B Hay-
Ke, JoJikeH Obla GBITh HanucaH Ha apaGckoM ssbike. Bcee 3sa-
BOEBaHHBIE HApOJbl — OT I'PEYECKHX SPYAHTOB, SMHIPHPO-
BaBmHX B Ilepcuio oT mpecnexoBaHu#i XpHCTHAaH, 10 aHpa-
JaysneB W GepGepoB, a Takxke CHPHALEB, eBpeeB, calees,
TYPOK, JXHTesnell LeHTpa/ibHOH Asunm uan GeperoB Kac-
nusi — GbIH BOBJIEYEHB! B €HHBIH [OTOK HCCJENOBaHUM.

ApaGckuit s3Ik OueHb Gorar: IJjisi KaJoro MOHSTHSA,
KaXJIOr0O KOHKPETHOTO NpeiMeTa B HeM HMeeTcSl GOJbILOE
pasHooGpa3ue cuHHOHHMOB. [lostoMy npu nepesoze mpex-
IIECTBYIOUIUX HAayYHBIX TPYAOB C IPEUYECKOro, APEeBHECH-
PHHACKOTO WJIM JIATHIHH BO3HHKJIH NPOGJEMBI TEPMHHOJOIHH
M HaeHTH(HKALUH NOHATHH, KOTOPHIE COCOGCTBOBAJIH KOH-
HenTyadbHOMY YIJIyGJMEeHHIO 3HaHHH; B pelIeHHH 3TUX
npobJieM NPUHSIH y4yacTHe (HJIONIOTH H JIHHTBHCTHI.

B Teuenue mectH — BOCbMH BEKOB apalbbl CTallH XpaHH-
TEJSIMH MYAPOCTH M IPOCBeTHTeNsIMH. VX yueHble oTinya-
JINCh HEYTOMHMOf XaXJOH 3HAHHH H CTPEeMJIEHHEM K 3H-
IuKJonenuuecknii o6pasoBaHHoCTH. [Insi apaGckoro yue-
HOrO XapakTepHHl Pa3HOCTOPOHHHME HHTEPEChl, M HEPEAKO
OH NPOABJISET BBIJAIOMHECS CIIOCOGHOCTH Kak ¢HJaocod, M
MareMarvk, H aCTpOHOM, H (pH3HK, W Bpad OJHOBPEMEHHO,
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a BRo6aBOK ellle KaKk HCTOPHK, reorpad u mosr. Takum o6pa-
30M, apabckasl HayKa HepasphIBHO CBsidaHa ¢ (usocoduer;
CpelH «ydYeHHIX-(pua0codoB», NMOZOGHBIX KOTOPHIM MaJso 3Ha-
€T COBPeMeHHasl 3anajHas IUBHIH3aIHs, ynoMsaHeM an- KuH-
4, HasBaHHOro «puaocopoM apaGoB» (nepBas MNOJOBHHA
IX B.), an-@apabu (870—950) u AByX BeJqMuafIINX yYeHBIX
u6u Cuny (ABHLEHHY) 4 an-BupyHH, XKUBIIKX B nepBoi HO-
nosuse XI B.

Jas oObsicHeHHs sBIEHH NPHPOAHI M cTpoeHus: Bce-
JIeHHOH apa6ckasi (usaocodusi Bce ellle MOJab30BaJjgack GoJee
WM MeHee MOAMGHUMPOBAHHOH cucremoli Apucroress.
Ho, c oxHO# CTOPOHBI, TOJKOBaHHWE HCJIAMCKHX PEJHTHO3-
HBIX MOJIOKEHHH OCTaBaJoCh JOCTaTOYHO LUMPOKHM H Jomyc-
KaJI0 COCYIeCTBOBaHHE H CTOJKHOBEHHE DPas/MYHBIX (uJIo-
cojckux W GorocnoBckux Teopuii. Takum o6pasoM, XOTs
BeChb CBOJ 3HAHHH GBI OPTaHH30BAH B OCHOBHOM MO 3JITH-
HHCTHUeCKOMY 00pasiny, OCTaBajoCh MECTO JJ/Is1 Pa3aHYHBIX
KJaccupukanuii Hayk (an-®apabu, an-Bupynn), BaxHHIX B
ucropud ugeil. Jlaxe KOMMEHTHpPYSI JApeBHHX, (pUIOCO(EI
NePeoCMBICIHBANH HX NPUHUMOBI M 3aHUMAJHUCh NEpeyCT-
poiictBoM HaykH. C JpYyroii CTOpOHBI, KOHKpETHasi JiesiTeb-
HOCTb YyY€HBIX ONPOKHABIBAJNA JIOOble KJAaCCHPHKALHH H
pasbuBaJia BApe6e3TH JOOBe NONBITKH Pasfe/uTh HayKy Ha
He3aBHCHMEIE JHCLHIJIHHBEI H OTOPBaTh TEOPHIO OT ee Mpu-
JIOXKEHHH.

B crpykrype HayuHO# MbiC/H apaGoB TOXKE OTPasHJIOChH
HacJiefiyie IpeyecKoli KyJbTYphl: BeIHKHE aBTOPHTETH AJiek-
caHJpHiCcKOA mKoJel — EBkIMA (MareMaruka), I[lrosemeir
(actponoMusi), Tanen (MeguIMHA) — OCTaBaJHCh YYHTEJs-
MuH apaGeB, B wmaremarnke TpyAn EBkauga, Apxumena,
Anonnonusi, I'epona, Iduodanra u gp. yriyGreHHO u3yda-
JINCh, MHOTO pa3 NepeBOJHJNCh Ha apaGCKuil M KOMMEHTH-
pOBaJINCh, B TOM YHCJi€ TAaKHMMH 3HaMEHUTHIMH YUeHBIMH,
kak Ca6ur u6H Koppa. Ora ouenb BaxkHas pab0Ta BIOXHY-
Jla HOBYIO KH3Hb B 3TH TPYBL.

Ho apaGei cymesiu Takke ¢ n0J1b30# f/1s1 ce6st YCBOHTD JO-
CTHXKEHHUS WHAHMMALEB, H caMoe 3aMeyaTe/bHOE H3 HHX — Jie-
CATHYHYIO MOSHIHOHHYIO CHCTEMY CYHCJ/IeHHs C HyJeM. Ee
NonyJISIPU3HPOBAJ B CBOHX TPaKTaTaX 3HaMeHHTHIH an-Xo-
peaMH, OJHAKO QHA JIOJIr0 OCTaBaJjiach CJIOBECHOH, Hapsiy C
IBYMsI IM(PPOBEIMH CHCTEMaMH BOCTQUHRIX H 3anafHbiX
apa6oB, nosBuBLMMHCH B X B.
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assmmsas Y 10OMHHaEMble apaGCKHe yueHble H MATEMATHKH H—

An-Xopeamu A6y AGpaanax (umu AGy Hmxabap) Myxamman u6n Myca
(poa. no 800 r., ymep mocye 847). )Kun B Barnage. Teopus kBaa-
paTHbIX ypaBHeHHH. TeopHs JecATHYHOR cucTeMbI.

An-Kunpn. ApaGeknit gunocodp u3 Bacpel. Ilpenogasan B Barmane
(nepBast moaosuHa IX B.).

An-Maxanu. )Xun B Barzaze (pon. okoso 860 r., ymep okoio 880).
IpuMep ypaBHeHHS TpeTbeH CTEMNeHH.

Ca6ut n6n Koppa an-Xappanu. ITepees «Hauanas u Apyrue paGoThl.
JXun B Barnane. Matematk. AcTpoHOM.

An-Pasn (unu Pasec). Bropas mosnoBmsa IX B. (ymep B 923 r.).
¥poxenen Pes (6mus Terepana). )Kuan B Barnage. Besauknit Bpau.
AnxuMuK u QH3HK.

An-®apabu (870—950). Xun B Namacke, Anenno, Barzage. ®unocod
¥ y4YeHbIH-3HIUKJIONEeIHCT.

A6y-Kamua Iymka u6a Acaam (pon. okoJo 850 r., ymep okoso 930).
JXun B Kaupe. Tlpoponxarenp an-Xopeamn B o6sacTH ajreGphi.

An-Yxaupusu. IlepBoe M3/10XKeHHe JeCATHYHBIX ApoGefi.

An-Xasen (ymep mexzy 961 u 971 rr.). M3 Xopacana. Pemman Ky6u-
YyecKoe ypaBHeHHe aj-MaxaHW NpH IOMOUIH KOHHYECKHX CEYeHHI.
Pa6oThi, MOCBSILEHHEE AHOYAHTOBHIM YpPaBHEHHSAM.

AGy-n-Bada (an-Bysmxkanm). «Knura o6 apudmeTHKe, HeoOXOAMMOR
JJIf MHCIOB H ToproBueB» (okoso 970 r.). TpuroHomerpus.

An-Xymxangu (ymep B 1000 r.). Teopema cunycoB ajsi chepHuecKHx
TPEYTrOJbHHKOB.

An-Bupynn AGy Paiixaun (973—1050). Pomusncs B Xopeame. AcTpo-
HOM, MaTemaTHK, reorpad), HCTOPHK, (HSHK.

H6n Cuna l(:}:uemu-msup. Asuuenna) (980—1037). Poauacs okodso
Byxapsl. Bennkuit yuennifi-sunukaonegucr. Pusocod, acTponowm,
¢usuk H Bpau.

Hon an-Xaficam (natuuusup. Asbrases) (poi. B 965 r., ymep OKoJO

1039 r. B Kaupe). Acrponom, matemaTik. Tpakrar no ontuke. Cambiit
8HAaMeHHTHIR (H3HK apaGCcKOro MHpa.

Kymusip n6u Jla66an (okoso 1000 r.), Boixofen ¢ tora Kacnmiickoro
noGepexbsi, H An-Hacasu us Xopacana: MaTeMaTHKH.

An-Kapapxu (nan an-Kapxu) A6y Bakp Myxamman. )Kun B Barnage
B koHue X—mHavase XI BB. (ymep Mmexny 1019 u 1029 rr.).
«Jlocratoysas KuMra o Hayke apudmeruke». Kuura o6 asreGpe
«Ay-Paxpu».

An-3apkanu (Bropast mososuHa XI B.). Actporom u3 Koprosi.

An-Xaiiamu (nan Omap Xaiism) (pox. okoso 1048 r., ymep B 1131?).
TIpoucxonut u3 Hammypa. Matematuk, acTpoHOM, ¢HJIOCO(, MO3T.
Feomerpnueckast Teopusi KyOHUeCKHX ypaBHEHHI.

An-Xasen (paGoran B 1115—1130 rr.). AcrpoHomus, MexaHHKa,
Hay4Hble HHCTPYMEHTHL.

Ac-Camasan (ymep B 1174 r.). TIpogonxan neno an-Kapagxu. Tpak-
TaT «Aa-Baxup». Hecsatnunbie Apobu.

H6n Baxnxa (natunusup. Asemnac). ®usnocod. Brictymun ¢ kputnkoh
cucremsl ITrosiemess ¢ apucroresieBofi TOUKH 3peHHS.

H6n 3yp (Asensoap). Besmkuit Bpau.
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[ podoasicernue mabauyss
L ]

W6u Pywp (natunusup. Asepposc) (1126—1198). )Xua B Anganycus
u Mapokko. ®usocod, acrpoHoM, Bpad.

IWapad an-Aun at-Tycu (paboraa B 1213—1214 rr.). Aare6Gpanueckuii
tpakraT «O6 ypaBHeHHSX». ACTPOHOMHS, MareMaTHKa.

Hacup aa-Aun ar-Tycu (pox. B 1201 r. B ITepcun, ymep B 1274 .
6iau3 Barmana). AcTpoHoM, MaTeMaTHK, JIOTHK, (HJIOCOP, mO3T.
Tpuronometpus: «TpakTaT O IOJHOM YeTHIPeXyroabHHKe», «ApHb-
MeTHYeCKHil COODHMK NPH IOMoIlM Necka H Ta6auubl». PykoBomma
Maparunckoii o6cepBaropueit (Mpan).

U6n an-Banna (1256—1321, Mapokko). MaTemaTHK H acTPOHOM,
aBTop «Tasxucar.

Kaman ap-Aun an-®apusu (ymep B TeGpuse B 1320 r.). Onrnka, mare-
MaTHKa.

An-Kamn [dxavmug Tusc ag-IHus (poa. B Kamane (HMpan), ymep
B Camapkange B 1429 r.). MaremMaTHK H acTpoHoM: «Kiou K apuo- -
meTHKe» (1427), «Tpakrar o6 okpyxuocth» u «TpakraT o xophe
U CHHYyce» (He HaiijeH).

Kasu-sa;ie ap-Pymu. Acrponom (o6cepBatopust Yayrb6eka B Camap-
KaHpae).
An-Kanasapu. MaremaTnk H3 CesepHoft AdpuKH.

Oco6eHHO 3HAYUTEJbHHIH BKJaJ BHEC]AH apaGCKHe Mare-
MaTHKH B o6JacTH anare6prl, kotopas GJjarofgapsi um ogop-
MHJIaCh B CaMOCTOSITENbHYIO AucuuniauHy. OHa Gbljla OgHO-
BPEMEHHO H TEOPETHYECKOH HAyKOH, H aJropUTMHYECKOH
TEXHHKOH, H MCKYCCTBOM BBIYHCJEHHH. DTO 3acjayra TakHX
BBIIAIOMIUXCS YYeHBIX, KaK ana-Kapamku, an-Xahsamu, an-
Kamm v MHOrux apyrux (cm. ri. 3).

B apa6ckoit Hayke MOSIBHJICSI SKCNEPHUMEHTAJIBHBIA Me-
TOZ; OH 3apOAMJICS, B YaCTHOCTH, B MEXaHHKe, 1 0COOEHHO B
acTPOHOMHH, TJie ero ImpuMeHeHHe NPHBeJNo K HauGoJjee 3a-
MEeTHBIM ycrexaM. Dpiio HamucaHo MHOMKECTBO TPaKTaTOB
00 M3roTOBNIEHHH HHCTPYMEHTOB (acTposisiOuil, KBaJpaHTOB
H T. n.). Benuuahmuii ¢uauk cpexHeBeKOBbsSl aJi-XaiicaMm,
HaspiBaeMbi#i Takxke AJjbraseHom (965—1039), couerasi reo-
MeTpHio ¢ (u3uKOH, Hamucan cBoéi «Tpakrar o6 oNTHKE»
(«<Kura6 an mMaHasup»), 3aJI0KHBIIHA OCHOBHI STOH JHCIIMII-
JIHHBL 4 WMEBIIMH onpejie/leHHOe BJHsSHUE BIVOTH 10 XVIB.
Hakoren, B Go/ibHHIAX pa3BHBa/jach SMITHPHYECKAs] MeAH-
IHHa.

Bo Bcex Haykax apa6el nposiBuiIH GoJbiiyio 3a6oTy o
HaO/moAeHHAX, 06 onucanuu (60TaHWKA, 300JI0THS, XHUMHSA,
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reorpadusi, U T. A.) H O TOYHHIX H3MEPeHHSX (ACTPOHOMH-
yecKye TaGuIlk).

B menpax apaGckolf HHMBH/IW3aLMM 3apOAHJach MNO-Ha-
CTOSIIEMY ONepaTHBHAs Hayka.

CpenneBeKOBOMY XPHCTHaHCKOMY 3amaiy, O KOTOpPOM
ceiiuac moHzer peyb, MOHAZNOOHJIOCH HECKOJNBKO BEKOB, YTO-
6bl YCBOHTDB 3TO HacJeAHe H JOCTHYb NOJZOGHOro YpoBHS.

4. PanHee XPHCTHAHCKOE CPeHEBEKOBbE

B rteuenne mosroro BpeMeHH Ha 3anane GbI NMPHHAT HCKa-
JKeHHBIA B3IVIS[, HA MCTODHIO PA3BUTHS HayKH: mocje rpe-
YECKOro «uyja» — JecAThb BEKOB HeBexkecTBa, OGCKYpaHTH3-
Ma ¥ 3a6BeHHs TeOPETHYECKHX B3JIETOB 3JIJIMHCKOH MBICJIH —
a 3areM MX BHe3alHoe MNePeOTKPhITHE rymMaHucTamu Bos-
POXKIEeHHsI, KOTOpoe W INpPHBEJO K BOSHHKHOBEHHIO COBpe-
MEHHOH HayKH.

HHrennekryanprHoe  HayuHoe GorarcTBO apaGeKo# wu-
BHJIM3aLlHH yXKe  JIOKA3hIBaeT HeCcOCTOSITENIBHOCTH TaKOro
B3r/sjga. Kpome Toro, MCTOPHKH — CNEHAJIHCTHl MO Cpel-
HHM BeKaM OTKa3aJUCh HBIHE OT MEICJHM 00 OJHOPOAHOCTH
9TOro JJIMTEJbHOIO OTPe3Ka MCTOPMH, HayaBlLIerocs: najge-
HueM 3ananHoii Pumckoit ummepuu B 476 r. M npomoJiKas-
merocsi 10 B3ATHs KoHCTaHTHHOROJS Typkamu B 1453 r.,
KOTODHIH Ha3hIBAaeTCS CPelHEBEKOBLEM.

Ha camom jaene nauano storo nepuoza (VI—X BB.) nou-
TH COOTBETCTBYeT 3ToMy MpauyHoMy omucanuwo. ITocae naze-
Hua Puma B EBpome Hayanach 3pa 5KOHOMHYECKOrO Craja
H MOJIMTHYECKOro Xaoca. D10 Obla 3110Xa MHOIOYHC/JIEHHBIX
BTOp2KeHHH M MOLIHBIX MNepecesieHUl, paspyILIUBILHX €CTeCT-
BEHHOe KYJBbTYPHOE Pa3BUTHE H KYJbTYDHBIE CBA3H, Ha (oHe
KOTOPHIX OOBIYHO HPOMCXOIUT HHTE/NIEKTyasbHas JedaTefb-
HocTb. EBpoma morepsijla mpakTH4YecKH Bce cBA3H ¢ Bocrou-
Ho# Pumcko#i umnepuefi.

Jluwb y HekoTOphIX JaTHHCKHX aBropoB V u VI BB.—
Bosuus, Hsomopa Cesunbckoro uaum bempt Ilocromouren-
HOTO0 — BCTPEYAIOTCS OTPBIBKH MAaTeMaTHYECKOIo COAepIKa-
HHUsl, OCHOBaHHEIE HA TEKCTax IpedecKHX Heonudaropehues
(8 vactHoctH, Hukomaxa I'epa3ckoro) u nocBsillcHHbiE B
OCHOBHOM HCKYCCTBY CYeTa W Taf{HaM 4HCeJ.

OnHako HeKOTOpHIE KOHTaKThl MEXAY ABOPaMH MyCYJb-
MaHCKHX XannpoB H eBponeficKHX INpaBHTeJNeldl Bce Ke
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CYILECTBOBAJIH: BCIOMHHM O Mojapkax 6arjaickoro Xaju-
da Kapay BenukoMmy, a Takxke 0O NOCOJLCTBAaX, OTIPABJeEH-
peix B KopaoBy Kapsom JIeickim v OrToHoM I (repmaHcKkiM
koposeM ¢ 936 r., a nosuHee umnepatopoM «CBsIEHHOH
PyMCKOH HMIIepHu»).

5. Hauajo npoHMKHOBeHMS
apaGckodt Haykn Ha 3anan

IlepBBIM, KTO CTapaJsicsi H3MEHHTH CJIOKHBLIYIOCS] CHTYaIHIO,
6611 I'epbept (940—1003) — cHauyana BoCHHUTaTeNb, 3aTEM
copetHuK umnepatopa Orrona lII, a BmocnexctBuu nana
CuasBectp II (c 999 r.). I'epGept nyrewecrBoBan B Hcna-
Huto Mexny 967 u 969 rr. u mocetus Tam apaGCKue IIKOJBI.
Tam OH MO3HAKOMMJICSI C HHIO-apabGCKOH CHCTeMO#l cuucJe-
Husi. Bo ®paniyu B TO BpeMs ellle CUMTANM Ha Majblax HIH
C MOMOIIBIO CHCTEMBI KETOHOB, I'ep6epT moCTPOUN CUETHYIO
JIOCKY — abakx, Ha KOTOPOH OH 3aMEHHJ B KaxKAoH noJioce
omnpeNieJieHHOE YHCJIO JKETOHOB €IMHCTBEHHBIM KETOHOM C
anucom — OTMETKOH O 4HCJIe 3aMeHEHHbIX XeTOHOB. KmeH-
HO Tak OH BBeJ B EBpormne B ynotrpe6/enue apa6ekue mudpsol.
Meton abayucmos, nponarangucrom Kotoporo 6eu1 I'epGepr,
JlaeT YIpPOIIEHHs, aHAJOrHYHBIE HCIOJB30BAHHUIO Halllell Mo-
3MIIMOHHOH CHCTEMBI, MO KpaiHell Mepe I/ CJOXCHHSA H
BBIYMTAHHS, TOTAA KaK YMHOXEHHe U 0COGEHHO JieJIeHHe oCcTa-
BaJIUGh €l OYeHb CJIOXKHBIMH.

ITocrenenno B Tevenwe XI u XII BB. Gmarojaps mpo-
HUKHOBeHUI0 B EBpony eBpeeB Obl1 NpHHAT 00bIYail NPOH3-
BOAUTb JEHCTBUS MO apaGckoMy o6pasiy, 3amuchiBasi HX Ha
necke WM NMbUIH. AGALMCTOB CMEHHJIH AA20pUMMUKU, KOTO-
pble_HCNOJIB30BANH HYJb W apaGCKHIl METOX JeJeHHs W H3-
BJIeYeHHs KBAaJIPaTHOTO KOPHS. OTH HOBHIE CNOCOOHI CyeTa
OKa3aJIuCh OJHMM M3 I'VIaBHBIX BKJIAJIOB B JeJIO HHTEJIEKTY-
aJbHON TNOATOTOBKH HAyKH Ha 3anaje — OCOGEHHO €cJu
BCIIOMHHTb TPYZHOCTH IpevyecKoil JIOTHCTHKH.

Haunnas ¢ sToro nepuoja B NPUBHJIErHPOBAHHOM MOJIO-
JXEHHH OKasaJach loHasi Mranus: KopeHHasi JlaTHHCKas
KyJpTypa BIHTaJia HacJeiue MIJHTEeNbHOH BH3aHTHACKOH
OKKynauuu, a G6au3ocTb apaGoB, 3axBaTHUBIIKX CHIMJIHIO,
co3jaBasia NMPOYHBIE CBSI3M C HX IHBuiAu3anuell. CiaBuiaacs
CanepHckasi 1KOJIa, B OCHOBHOM OpHEHTHPOBAHHAasi Ha Me-
JULMHY, JEKUUH B Hell YMTa/UCh HA YeThIpEX fA3blKaX: apab-
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CKOM, ApE€BHeeBpeHCKOM, JIaThiHH, rpeyeckoM. KoHcTaHTHH
AdpukaHckuii, 6eBmuil Kynen u3 Kapgarena, npuHssmui
XPUCTHAHCTBO, cOGpPajl MaHyCKPHNTHI, YTOOH OTBE3TH HX B
CasepHo; NO3JHee OH M3jaJ] TPYABl Ha JIaTHHCKOM si3blKe,
OKasaBIIHMecsi, KaK OBUIO YCTAHOBMIEHO B Hallle BpeMms,
nepeBofamu ¢ apa6ekoro. Takum o6pasoM apabekasi Hayka
Haya/Ja NpOHHKaTh Ha 3anaf.

6. BcemorymecTBo nepKkBH

Has Eponnt XI u XII Beka 6uliv nepuomoM mpoGyxie-
HHSl; IMBWJH3alHUA B HeH ynpouusach, obuiuii nemorpadmu-
4eCKHil [IO'bEM NMPUBEJ K OCBOEHHIO HOBHIX 3eMeslb H Pas3BH-
THIO roponoB. XOTH B CBoelf Macce OGIIECTBO OCTaBaJioCh
(eonanbHBIM, (JOPMHPOBANHCH TPYNILI HE3aBHCHMBIX KYII-
1I0B, 3apOXKIaJach NPOMBILLIEHHOCTb, YBEIHYHBAJIOCh Je-
HexxHoe ofpalleHMe, Habmonajcs, NpaBja MoKa emle Mel-
JIEHHBIH, MOABEM TOPTOBJIH.

dro Geia 5M0Xa BCEMOT'YILECTBA UEPKBH, €€ MOHALIECKHX
OPJIEHOB, KOTOPhIE CTaJIH NMEPBBIMH KYJbTYPHBIMH IIEHTPaMH
XpucTuaHckoro 3amnana. llepkoBp BO3BOAM/IA BeTHYECTBEH-
Hble COGOpHI, OTKPHIBaJIa NepBbIe MIKOJbL. JIaThiHb, ee odHILH-
aJbHBIA S13BIK, CTaJl I3BIKOM 3PYAHTOB, a BCKOpe M OOLie-
€BpONEHCKHM HayYHHIM SI3BIKOM.

Ho mo 1100 r. xpucTHaHCKasi MbIC/b, ONUPASCh Ha aBTO-
PHTETH OTLOB HEPKBH, CPeH KOTOPHIX HaubGoJiee H3BECTEH
Aprycrun Bnaxennwifi (354—430), nomzep:kuBasa atMmoc-
¢epy mormMaTHsMa, MHCTHIH3Ma H pPa6GCKOro CJefOBaHHs
cjoBy CBSILIEHHOTO IMHCAHHUA.

IIpeo6Gnanany yueHusi 0 rpexe, aje, ClnaceHHH, a HCCJe-
JIOBaHUs WK HaGMIONeHHs NPHPOALI He HAXOIWJIM MecTa B
nporpaMme, OPHEHTHDOBAHHOH IIOYTH HCKJIIOYHTENHLHO Ha
MOATOTOBKY K MOTYCTOPOHHEH XKH3HH.

B 1100 r. curyanus Hadasna MeHsThes. [TosBunock ctpem-
JieHHe K 6oJiee pasyMHOMY NOAXOAY K SIBJICHHAM NPHPOIHL,
npenoYTeHHe OTAABaloCh OGBSCHEHHSIM, OCHOBAaHHBIM Ha
€CTeCTBEHHLIX NMPHYHHAX, 8 He OOBSACHEHHSIM MOPAJIHCTOB B
TepMHHaX GOXeCTBEHHBIX OTKpoBeHHiH. Bospoc uHTepec k
k8adpusuymy (apudMeTHKA, TeOMEeTPHsI, aCTPOHOMHUS, My-
3bIKa), B TO BPeMs KaK O 3TOrO TOJLKO mpusuym (rpamma-
THKa, JIOTHKa, DUTOPHKA) BCEleJO 3aHHMal YYeHBIX-CXO-
JIaCTOB,
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Ceou nepsrie nJozpl 3TotT noxbeM npuuec B Ilaprpekoi
mgone. OcHoBaHHast B Hauaie XI B. yuenukom I'epGepTta
enuckonoM PyanbGepoM, 3Ta IIKONAa OOBEAMHH/IA B CBOHX
creHax yueHniX (DKunnbep Iloperanckuit, Teeppu Iaptp-
ckuii, Bepuapn CunbBecTp), TArOTEBIIHUX K pallHOHAJIHU3IMY
B ONHCAaHHH NMPHPOIBI. DTO NPOSABHIOCH OCOGEHHO B IPETEH-
IHO3HOH MeXaHHCTHYecKOH KocMmoroHun Toeppu Iaprtp-
CKOro.

Ho 3TH ycuausa Obuin BecbMa CKPOMHBIMH H OCTAJIHCh
HezameueHHBIMH. B Tteuenne XII B. cample BaxkHple npen-
BecTHs1 OyAyIMX nepeMeH NPHULIK ¢ ora EBponesl, rae mpo-
GuBana cebe nopory apabckas H 4epe3 ee MOCPEACTBO rpe-
yeckasi Hayka.

7. Bek BeJMKMX mepeBOAOB

Hauunasi ¢ XII B. eBponeiinam, 4roGbl HOMYYHTh HENOCPEX-
CTBEHHBIH JIOCTYN K apalCKoii HayKe H BOCHOJIb30BAaTbCS €€
JNOCTHXKEHHUSIMH, TNPHUILIOCH NPeojoseBaTh S3bIKOBRIA 6apb-
ep, mogoOGHO TOMY KaK 3a HECKOJIbKO BEKOB HO 3TOro apalbl
ObL1i BBIHYKIEHBI OBJIaieBaTh I'PEUYECKHM SISBIKOM M IJI0Ja-
mHu rpeueckofi uuBuiusanuu. Bek XII cranm BeKoM BelTHKHX
nepeBOJOB.

naBHble KyJBTYpHHE NYTH IJisl €BpoONedLeB mpoJera-
Ju yepe3 Cununuio u Mcnanuio. I'oBopsi o 10xuo#t HMranuu
XI B., MBl yXe o0GbscHSMH, noyeMy CHIH/IHS OKasajlach B
NPHBHJIETHPOBAHHOM NOJIOXKEHHUH.

OnHuM M3 NepBbIX NMepeBoAYHKOB Gbi1 Anenapa us Bara
(1075—1160); ypoxkeHen H xkurejib AHIVIMH, OH NyTeLIeCTBO-
Bas Takxe B HMepycanum, Ilamack u Barmaa. On nepesen
Ha JIaTHHCKHH $I3BIK acTpOHOMHUYeCKHe TaGJHLb aj-Xopes-
mu, «Hayasna» EBkaupaa (3T0T mepeBoj MOCHYXKHJA B CJe-
AylolleM BeKe QFIpaBHbHIM NYHKTOM NI TPyAoB Kammnana
HaBappckoro) u «AuapMarects ITronemest.

B Hcnanuu xe B 3Ty 3n0Xy paGoTajH OYEHb KPYITHBIE
yuenwie: H6H Py, unaye Aeeppoac, ¢puiocod, acTpoHOM H
Bpay — MOCJeoBaTe/b i KoMMeHTaTop Apucroress (Asep-
po3acy cyxkzeHo ObLIO OKa3aTh GOJIbIIOE BJAHSIHHE Ha 3BOJIO-
M0 cXoJacTHKH); MafiMOHHA, KOPHAOBCKHH eBpefi-Tajamy-
Ivcr 1 ¢uiocod, 3aHUMANC TaKxkKe MEAMIUHOH, dapMako-
Joruefit u acrpoHomueii; W6H 3yp, npo3BaHHLIA ABeH30a-
pom, oZMH M3 KpynHeAWMHMX Bpayel co BpemeH ['anena. Mc-
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naHusi CTajJa CaMbiM KDYNMHBIM Hay4HBIM LEHTPOM, Kyjaa
npue3xKady B NOUCKAaX apaGCKHX HCTOYHHKOB, YTOGHI HaHTH
JOpOry K rpeyeckodl Hayke.

Bosnukanu HacTosiMe WIKOJIBL IIepeBoja — HalpuMep,
B ropope ToJeno, HaXOAMBIIEMCS HECKOJBKO BEKOB IIOJ
BJIACTBHIO apaGoB W NaBIIEM NOJ HATHCKOM XpHcTHaH. ITe-
PEBOABI JeNaJuCh He C NMOMOILIBIO CJIOBaps, a NMPH COTPYAHH-
YeCcTBE HECKOJbKHX YeJNOBEeK: eBpesi, IepeBOJHMBIUErO C
apa6Gckoro Ha HapOAHBIA fA3BIK, H JPYyroro, oGLIYHO XPHCTHA-
HHHa, M3JaraBlliero NepBhli NepeBof Ha JaThlHH. Brpouem,
eBpeH Obl/IM HHOTJA IePeBOAYMKAMH, a WUHOTJA aBTOPAMH
OpUTHHAJBHEIX PaboT Ha apaGCKOM WM Ha JpeBHeeBpeil-
CKOM.

HasoBeM, x npumepy, Ileepa Anbdonca (unu Mouces
Cedapau), KOTOPOMY HOKPOBHTeNbCTBOBal AJibgonc Apa-
FOHCKHU#I U KoTophiit Obi1 BpauoM I'enpuxa I AHrauiickoro;
Hoanna CeBUJIbCKOTO, €Bpesi, NPHUHSBIIErO XPHCTHAHCTBO;
CaBocopay (uinu ABpaama Gap Xwuiiio u3 BapcenoHsl), Ko-
TOPOMY NPHHALJIEKUT BaXKHbIA TPYJ Ha JpeBHeEeBPEHCKOM,
npegHasHauYeHHbIA AJIST PaclpocTpaHeHHs1 apabCKoi HayKHu
B eBpeHCKUX noceseHHsiX Ha tore ®Ppannuu. B uactHocry,
CaBocopra Hanucan «KuHury o6 H3MepeHHsiX», NepeBeleH-
HYI0 Ha JaTeiHb B 1145 r. Ilnatonom TuBosbcKuM. D10 GhlIA
nepBasi KHUra Ha JIaTBIHY, NOCBSIIEHHAs] ypaBHEHUsIM BTO-
poil cTemeHHu; el0 mnoJan3oBajacs JleoHapao Ilusanckui.
PoGepT u3 UecTepa ocyuiecTBuJI NONYJsSPHLIHA IepeBop «AJ-
re6phl» aj-Xope3MH, H 3TO COGLITHE NOCAYKHUI0 HayaoM €B-
porefickoil aJjreGphl.

HakoHen, caMbIM IJIOIOBHTHIM H HENPEB30HACHHHIM I€pe-
BonuukoM Geil epapro Kpemonckuit, poxusumuiics B Kpe-
mone B 1114 r. u ymepmuii B Tonego B 1187 r. M3BecTHH
6osiee 80 paGor, nepeBefieHHBIX ['epapao KpeMOHCKHM H €ro
«KOMNaHbOHaMH» H3 ToJiefo — Beab eMy NPHXOAUJIOCH CO-
6upath GOJIBLIOE YHCJIO TEKCTOB, YCTAHABJMBATL HUX aBTO-
pOB, KJacCHUUIUPOBATh, 3aTeM NepenuchBaTh H T. A. Cpe-
¥ HUX GOJIBIIMHCTBO BEJUKHX I'DEYECKHX KJIAacCHKOB, Iepe-
BeJleHHBIX ¢ apaGckoro: BapuaHT «Hauwas», oTpepakTupo-
BaHHb Ca6utom u6H Koppoit, Tpyasr Apxumena, AmoJuio-
Hus1, MeHenasi, ITronemest, I'unnokpara, I'anena, HecKoJb-
Ko TpakratoB Apucrotensi («O HeGe», «O BO3HHUKHOBEHHH
H YHHYTOXKEHMH», «DuU3uKa», nmepBule TPU KHUTH «Mereopo-
Joruu») H T. A. Kpome toro, Gbiiu mepeBeseHbl TPYABl Be-
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JUKHX apabekux duiocodos: an-Kunpau, an-®Papabu, «Ka-
HOH» ABHUEHHBI, TPY/ALI MAaTEMAaTHKOB, (PU3HKOB H acTPOHO-
moB: an-Xopeamu, Cab6ura u6u Koppel, uGH aja-Xaiicama
u Ap., Bpaua an-Pasu u T. 1.

I'epapno KpemoHCKuii BHec 3aMETHBIA BKJaj B NOILEM
CpPeJHEBEKOBOH HAayKH.

8. Jnoxa Jleonapno Iusanckoro
(Uranns, Ucnanus)

B XIII B. BocnpusitHe apa6GCKOil HAYKH CTAHOBHTCS MeHee
nacCHBHBIM, HaYHMHAeTCsi TBOpUYeckuil mnoianeM. Mmmeparop
Cununun @punpux I1 (1194—1250) noxaepxuBajl Hay4HYIO
HepenucKy C BOCTOYHBIMH NPaBUTENISIMH IO Pa3HBIM NPoG-
JeMaM FeOMeTPUH, ACTPOHOMHH, ONTHKH H duaocoduu.
OH mpepaBajicst CTPAHHBIM H JKECTOKHM ONBITaM, HO TaKike
OpraHU30BbIBaJ «TYPHHPBI», BO BpeMsI KOTOPHIX y4eHbe H (hu-
Jiocob! CTaBUJIM APYT APYry 3afau. Cpenu HUX OblT Kpyn-
HefuH MaTeMaTHK BCEr0 XPHUCTHAHCKOIO CpelHEeBEeKOBbS
Jleonapno ITusanckuit, uau ®ubonauun (pox. okoso 1170r.,
ymep nocjie 1250).

Ypoxenen, ITusel, OXHBJIEHHOrOo TOProBOrO TOpOAA,
moJiofioit JleoHapio yexan ¢ orunoM B Bymkuio (Asmxup).
Tam oH u3yunsn apupmeTuky H apalGCKuil s3bIK B GakaJeii-
HOH JlaBKe W IpHOOpeJ BKyC K MaTeMaTHKe. 3aHSITHS KOM-
MepuMedl U MOMCKH MaHYCKpHUNTOB NpuBeju ero B Erumer,
Cupuio, I'penyro, Ha Cunuiuio. [To Bo3BpallieHHH OH HamM-
can B 1202 r. cBoii 3HameHuTHI!l TPYyA «KHura aGaka», Ha-
CTOAIILYI0 SHIUKJIONEAHIO, KoTopasi BMecte c «[IpakTHKOi
reoMerpuu», HanucaHHo# B 1220 r., nmpuoGuiuna uTaNbsIH-
ckux yuenelx XIII B. k MaremaTuke apaGoB U TPEKOB H
nposioxuJia nyTh pacupery anare6pnl B Mranuu snoxu Bos-
poKeHus.

B nayasne «Kuuru a6aka» npHBOAATCA A€BATb HHAMACKHX
CHMBOJIOB JJIs UHCeJ, a TaKkKe 3HaK HyJs (zero), HasBaHHe
KOTOpPOro TPOUCXOAUT OT zéphyrum, JaTHHCKOH (HOPMBI
«ac-cupp» (mycroft). B kHure paccMarpuBalOTCS BCSKOrO
poja 3ajaud XO3sUCTBEHHOTO H KOMMEPUYEeCKOro xapakrepa,
peiieHHe KBaJpaTHBIX ypaBHeHHil, HeONIpeJeJeHHbIX ypaB-
HeHWil, BBIYHUCJEHUS C pajuKajaMu H T. X. «KHura abaka»
BO3HHMKJa noj, Biusinuem «Hauam» EBkauma, tpynos I'epo-
Ha Aunekcanppuiickoro, KHUr CaBacopiwl, aJj-Xope3mHu;

2 A Jaau-lanbMeUKO
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Kpome TOro, BIOJIHE BeposTHO, uto JleoHapmo ITusanckuil
6blT 2HAKOM C TpakTatoM aj-Kapamku «Aa-®axpu» u pa-
6oramMH apalCKOH WIKOJBI ajreGpaucToB-apU(QMETHKOB (CM.
ra. 3). YposeHb «KHuru aGaka» oKasajcs CJHLIKOM BEICO-
KHMM JUIs TO# 5M0XH, U OHAa He H3y4YaJsach B IIKOJIaX.

Ha IlupenelickoM mnoJyocTpoBe, HaXOAMBIUEMCS [OA
CUJILHBIM €BpeiicKo-apaObCKUM BJIHUSIHHEM, IIPOAOJIKAJIOCKH
HE3aBHCHMOE OT OCTaJbHO# EBpombl pasBuTHE HayKH, He
3aTPOHYTOH CXOJIACTHYECKHMH TeopusiMH. BmuiH cocrasie-
HbI JI/Is1 ACTDOHOMHYECKHX LieJIefl TOUHbIe YHC/IOBBIE TaG/UIIE,
caMble HM3BECTHbIE M3 KOTOPHIX — «AJIBQOHCHHCKHE TalJiH-
ubl» — Ha3BaHBl N0 uMeHu Asbdonca X (1221—1284), ko-
poas Kactunuu ¢ 1252 r. OHu nosib3oBajuch GOJIBIIOH H3-
BectHocThIO BIoTh o XVI B. B Ucnanuu u Ilposance cu-
JaMH B OCHOBHOM Bpaueii-eBpeeB pas3BHMBa/aCh MEAMIIHHA,

9. 30410TOH BeK CXONACTHKH

Jnsi ocranpHO# EBponkl, KpoMe ee 10:KkHBIX paiioHoB, X111 B.
Gul1 BEKOM cxoaacmuku. Heme aTo c/IoBo HEH3GEKHO BHI3HI-
BaeT NpPEACTaBJIEHHE O NMOBTOPEHHH, KOMMEHTapHAX K yxke
BbICKa3aHHOMY, O (OpPMaJibHBIX, aGCTPAaKTHBHIX, MOJHBIX
YCJIOBHOCTeH PacCyXJIEHHSIX B NPOTHBOIOJOXKHOCTb AYXY
TBOPYECTBA, OPHTHHAJILHBIX OTKPHITHH W HCC/EZOBaHHA Ca-
MO¥ NPHPOIBI Belllel — BCEro TOro, YTO CHUMBOJIH3UPYET
IJiIsi Hac HayKy. DTOT BeCbMa pacnpOCTPaHEHHBIH B3IVIA
CJIOKHUJICS TIOA BJHSHHEM SIPOCTHOM KPHTHKH, KOTOPOH NOA-
BepIryId AYyX CPeJHEBEKOBbSl HEKOTOPHIE MPEINCTaBUTENH 3MO0-
xu BospoxkaeHusi, B yactHocT dpasm Porrepaamckuii.

CxoJ1aCTHKOH Ha3bIBAIOT OCOGHIH TUII (PHJIOCO(GCKHX H TEO-
JIOTUYECKHX DPACCYyXKIECHHH G SPKO BHIPAXKEHHBIMH AUIAKTH-
YeCKHMH YCTPEMJIEHHAMH — CXOJaCThl YaCTO OGHEXUHSIOTCS
B mKoJbl. COUMHEHHSIM CXOJIaCTOB CBOMCTBEHHBI TaKHE HH-
TeJIJIEKTYaJIbHbIE H JIMTepaTypHBEIE KaHPhl, Kak Kommen-
mapuu, Jucnymet, Cymmot.

Ho cxonactuka cBfisaHa Takke G OpraHH3alHOHHOM
dopMoii, B Hepax KOTOPO# OHA CYLIECTBOBAJA: C YHHBEPCH-
TeroM. O6pasoBanue ynusepcuteros (8 Ilapmxke, Okcdop-
Ze, Monnenee, B Utanuu, HecKosbKO nosxe B Bene u T. 1.)
JaTUpyerca HadajioM Beka. DT0 GHIIO NPUMETOH DPas3BUTHS
TOPOZIOB M HEKOTOPOro oc/abJieHuss (eofa/bHON CHCTEMH,
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NIOCKOJIBKY YHHBEPCHTETHl IOJIb30BAaNUCh MPUBHJIETUSIMH,
KOTOPBIe 00eCIeqHBaH X He3aBHCHMOCTb OT TPaXKIaHCKHX
BJIacTel.

YHuUBepCHTET OOBENHHSAN ClelHaJH3HPOBaHHbIE (PaKyJIb-
TeTbl: GOTOCJIOBCKHE, IOpHAMYECKHH, MEINUIMHCKHA U da-
KyJbTE€T HCKYCCTB, TI€ H3YyYajJHCh BCe OCTaJIbHble HAYKH;
nocienHuil GbL1 06si3aTenen AJsi BceX, KTO MPeTeHAoBaJ Ha
GorocnoBCKyl0 creneHb. OKOHYaHHe YHHMBEPCHTETa JIaBaJso
NpaBo Ha MpenofaBaHHe: MMEHHO TaM IMpenojaBaTesNH pa6o-
TajM, Habupasau ce6e Y4eHHKOB, H Te NPHUXOAHJIH UM Ha cMe-
Hy. DoJsbmMM BJHAHHEM B YHHBEPCHTETaX [MOJb30BANUCH
MOHaIecKue opjeHa. IToguuHAACH He MECTHHIM LEPKOBHEIM
BJIACTSIM, & HENOCPeNCTBEHHO MaNCKOH BJIacTH, OHH MOTJIH
IIOCHIJIATH CBOMX WIEHOB H3 OXHOI'O YHHBEpCHTETa B APYrofi
HeB3upast Ha rpaHunbl. OnHAKO KpyMHEHIIHe YHHBEPCHTETHI
IOJITO COXPaHSIJIM «CHelHaNH3anuio» no opieHam: Ilapux
OCTaBaJICsi BOTYHHOH NOMHHHKAHIEB, B OCHOBHOM HOCJIENO-
Batesieit Apucrotenss U HaTypaJuctoB; B Oxkcgopae oGocHo-
BaJIich ¢paHIUCKAHIEI, NPUBEPKEHIE MJIATOHH3MA aBryc-
THHCKOTO TOJIKA M MaTeMaTHKH.

Uro KacaeTrcsi mporpaMMbl CX0JIaCTOB, OHa MMeJa IEJIbio
CHCTEMATH3HPOBATh OTKPHIBIIHECS CBBIUIE HCTHHBI, OCBe-
HIaTh TOJIOXKEHHS XPHUCTHAHCKOH Bephl, OTCTauBaTh €e —
HO MOJIB30BATHCS NPH STOM PANHOHANUCTUYECKHMH MpUH-
UUNaMu W CpeiCTBaMH. TeKcTaMH, K KOTOPLIM NpHUMEeHs-
JINCh 3TH METOJABI TOJKOBaHHsA, Gbinn CBsileHHOE MHCaHHE,
versipe «Kuuru cenrennuiis (okoso 1150 r.) INerpa Jlom6apz-
CKOr0 — CBOJ, XPHCTHAHCKO JOrMaTHKH B TOM BHZE, Kak
OHa TOHHMAJIach M 00CYXKJajach IEPKOBBIO, H, HaKOHel,—
sTo 6bl10 HoBoe BesinMe XIII B.— Mupckue mpousBeneHus
Apucrorens ¢ caMBIMH H3BECTHHIMH KOMMEHTapHIMH K
HHM, Kak, Hanpumep, ABeppoaca.

HefictBuTe/IbHO, TPYALI APHCTOTEJISI MeNJIEHHO H BepPHO
pacnpocTpaHSJIHCh B JATHHCKHX IepeBoiax U riryGoKo mpo-
HHUKaJId B Helipa XPHCTHAHCKOro MHPOBo33peHus. IIpoucxo-
IMJIO HaCTOsIliee BO3POXKAEHUE aHTHYHOH (usocobun; BOpo-
yeM, BO3HHKAJH M HEKOTOpHE npoGyeMsl. Mneu Apucrorens
U npusJiekajau, U Gecriokomin. C ofHOA CTOPOHBI, OHH BOC-
XHLIAMH IIHPOTOA B3rJISAOB, JIOTHYECKOH CBA3HOCTHIO Beeit
CHCTeMBI, YHHBePCaJIbHOCTBIO OGBsacHeHu#A. C xpyroit cro-
POHBI, 3TH I3LIYECKHE HAEH BO MHOTOM IPOTHBOPEUHJIH XPH-
CTHAaHCKHUM JiormMaM (BeUYHOCTb MHpa, BJMAHHE HeGECHEIX

2%
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SIBJICHHI HA SeMHEIE COOBITHS U T. I.) ¥ He MOTVIH GHITh NPH~
HATHL.

B ynusepcurere [lapuxa, cTaBIero JyXoBHOH CTOMHIIEH
XPHCTHAHCTBA, LIEPKOBHBIE 3alpeThl Ha NpenojaBaHHE yye-
Hus ApucroTenss GBHUIH CHSATHL JHUIIL B cepeluHe BeKa, U B
1253 r. apucroteneBa HarypdmiocobHs Obla JoNylieHa
Ha (aKkyJbTeT HCKYCCTB; ONHAKO GOrOCHOBCKHE (akyJbTer
oCTaJIcsi XpaHHTeJIeM OpTOofOKcaabHOCTH. DPuiocodus Apuc-
TOTENs1 BIOXHYJa CBEXYIO CTPYIO B (PH3HKY, aCTPOHOMHIO,
¢usnosoruio u oruky. OHa BbI3Ba/a IEPECMOTP CYMMBI 3Ha-
HHH ¥ HCOpaBJieHHe WIKOJbHBIX YY4eGHUKOB; M3 HHX IOCTe-
NeHHO OBLIH MCKJIOYEHbI aJlJIerOPHYECKHE M MHCTHYECKHe
GacHu.

OJHaKO 3TO MEPEOTKPhITHE ApHCTOTE/s He BCerja BHISHI-
paJio npoGyxIeHne HaydyHoH Meicau. JujieMma Mexny Ha-
Typduocoprneii H XPHUCTHAHCKOH BEpOH pellasach MO-pas-
Homy. Aunb6epr Bemukuit (1206—1280) nerrajncs npumu-
PHTh 3TH CHCTEMBI B3[VIIIOB. DTO GbLA NMPOC/IaBJIEHHBIH Mpo-
CBeTHTEJb, 0OMBIION 3HATOK rpedecKo, JaTHHCKOH H apal-
CKolt HayKH. 3aMeuaTte/bHEIR HabJoAaTe b, JULIEHHLIH pa6-
CKOTO TMpPEKJIOHEHHsI mepen HAessMH ApucToTensi, OH CTpe-
MHJICS M3YyYaThb NPHPOLY Paid Hee caMoi, c/efys NpPUHIH-
ny, YTO «auwb onoun Oaem ysepeHrocmey. OH TIIATENBHO
onucan ¢ayny u ¢uopy I'epmanun. Ho emy He ynanoce
BHIZIEJIMTh OOLIMH METOX H CHCTEeMaTH3HPOBaTb CBOH HCCJIe-
JIOBaHHA.

®doma AKBHHCKHil MOJBEJN HTOT S5THM NOUCKaM CHHTE3a
apHCTOTeJH3Ma H TEOJIOMH B CBOMX TpyZAax «CyMMa nporus
SIBLIYHHKOB» H «CyMMa TeOJIOrHU».

B Oxcgopre PoGepr I'poccerect (1175—1253), enuckon
JlunkonbHCKHA H  (unocOd-HATYPAIUCT, NPOTHBONOCTAB-
JIIeT apHCTOTeNIeBLIM OOBSACHEHHAM HEeOGXOXMMOCTb COMOC-
TaleHust ¢ (akramu, a ero yueHHK Popxep DBakox
(1214—1294) nomes pajbiie B 3TOM HampaBJeHHU: ero of-
IIHpHBIE 3HAHHSA, H B YaCTHOCTH 3HAKOMCTBO C TPYAaMH aji-
Xaficama, NMojBeJIH ero K NPpH3HAHHUIO NEPBOCTENEHHOH PONH
Matematuki. OH 3asIBWJI, YTO MOXKET OOBSCHHTb JIOGHIE SB-
JICHHS] CBOHCTBAMH JIHHUH, YIJIOB U MPOCTHIX F€OMETPUYECKHX
¢uryp, a B cBoefi KOCMOTOHHH CTaBHJ ONTHKY HaJ BCEMH
JUMCIHIIJIHHAMH, NOCKOJIbKY B HEl OCHOBHYIO pOJIb HrpaeT
CBeT.

Hakonen, Teopun, usnoxkenHsie B ApucroreneBoii «Pu-
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3UKe», CTaJi HCXONHBIM MYHKTOM HCCJENOBaHHH JBHKEHHS,
nsmerenusi: Mopnan Hemopapuii H3yyas peryar # HakJIOHHBIE
njiockocTd. Ero Teopuu NpuHecIH MO JHIIb B CIENYIOWEM
BEKe.

Takum o6pasom, B konue XIII B. BHOBb 3apopuiach
MBICJIb 0 HEOGXOMHUMOCTH KOHKPeTHHIX HaGMofeHUll Hax pe-
aJlbHBIM MHPOM, GBbUIH OTMEUeHbl HenpaBAONOAOGHLIE BLIBO-
Ibi ¥ 3a6NyXAeHHsT ApHCTOTe IS, HO 10 HACTOSIIUX HOCTHIKe-
HUA JeJI0 He JOLIO: MOSBHJIOCH JIHIIL HECKOJNBKO COOJa3HHU-

TeJIbHBIX BBILYMOK, HO HUKAKHX JEHCTBHTENBbHO OPUTHHAJb-
HBIX HCCJIEIOBaHHMH.

To3anee cpeaHeBeKOBbLE

Bek X1V okasasics Gosiee HanmpsizKeHHbIM, YeM MPEABIAYLLHHA.
K 3KOHOMHYECKHM H NOJUTHYECKHUM TP YAHOCTSIM, BHI3SBAHHBEIM
CroneTHell BOHHOH, NPUGABUJHCH TATOTHl JECATUJIETHETO
Heypoxasi, U ocoGeHHO GexctBua Besukoit uymbr (1347—
1348), yHHUTOXKMBILEH OKOJIO TPETH €BPONEHCKOro Haceje-
HHSI ¥ JKECTOKO yJapHuBLIell N0 MOHAIIECKHM OpJAeHaM.

He Buzaa apyroro Buxoia, HapoAHBIE MacChl 0GPaTHIHCD
K MHCTHKe H cyeBepusM. IlocTpajaia U HHTeNNeKTyasbHas
3/uTa, MPUIUIK B ynajok yHuBepcureThl. Ho Bce ke KpuUTH-
Ka OOLIENPUHATHIX KJacCHYeCKHX (OpPM MpenplayIiero se-
Ka cjaenalach 0oJiee OTYETJIMBOH, MOSIBUJIMCH HEKOTOPHIE
OpHMIHHAJIbHBIE HAEH.

B yuennu ApucroTens npexmoureHHe oTaaercsi Gu3UKe
KaK JIWCIMIIJIHHE KayeCTBEHHOH W omucaresbHOH, a MareMma-
THKa OCTaeTCs Ha BTOPOM IMJIaHe, MO3TOMY HJISL Pa3BHTHS
MaTeMaTHKH OYeHb BaXKHa OBLIa SMAHCUNAIMS OT apUCTOTe-
Ju3Ma, HaMeTHBIUAasici B HayuHeX MKoJax Oxctopra H
Iapuxa.

TeopeTHKu 3THX LIKOJ, cpenu Kotopwix Gwin T. Bpan-
Bapaun B Okcgopre, Xan Bypupan u Hukonaii Opem B
[Mapuxe, crasu NPHUIHCHIBATL MaTeMaTHKe POJIb NOCPENHH-
Ka, Heo6XOJAMMOTO INPH H3yUYeHHH SIBJEHHUH NPUPOXBI, TAK
KaK OHa BBOJAMT B 3TH HCCJIEJOBAaHHs KOJIMYECTBEHHEIE COOD-
paskeHusi.

JKan DBypumaH, pekTop YHHBepCHTeTa, CO3laJ LENYIO
TEOPHIO MEXaHHKH, NOJYUYHBLIYIO MO3XKe Ha3BaHHE «(pH3HKA
uMnerycas. O1a TeOpHsS, XOTsl H HaXOAUBIUAsCA elle IOX
BIMsiHMeM ApwuctoTeNsi U ABULEHHB, BhI3Bajla K JXH3HH
HOBBle HCCJeJoBaHHsA. BKJaj TEOPETHKOB (HHTEHCHBHOCTH
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dopM» CTaJ BaXKHBIM MOMEHTOM B Jie/le MaTeMaTH3allUH 3a.
KOHOB TPHPOJHI; 110 STOMY NOBOAY CM. TJI. 6.

B nepuox mnosgHero cpeIHEBEKOBbS HayKa CTaHOBUTCS
MeHee CNeKyJSATHBHOH, B GoJjbluefl cTeneHU OMHpaeTcss Ha
pasBUTHE TeXHHKHU U NPAKTHUECKON XKHU3HU. D10 GhlJIa 310Xa
nepBoro orsecrpespHoro opyxusi (1337 r.), KpUBOILIMIHBIX
MEXaHH3MOB, YCOBEpIIEHCTBOBAHUSI ABHrareseii (c KUBOH
TAro#, TUAPABIMYECKHX, BETPSHBIX) U TEXHHKH NEPErOHKH,
M306peTeHHs MeXaHHYeCKHX 4acoB C rupsmu u T. A. Ha-
KOHell, BeJIUKHe reorpagpuyeckue OTKpHITHSA elie 6oJblie pac-
IIHPHJIH FOPHU30HTHI.

10. dnoxa Bo3poxneHus
H HOBble Hay4Hbie CTPeMJEHHUS

B Hranuu Havaso XV B. XxapakTepUayercsi BO3POCIIUMH CBSi-
3MH C BOCTOYHEIMH LUBHJIU3aLHUsAMH. B mouckax corosHu-
KOB NPOTHB TypoK Busantus cGiusunach ¢ 3anaiom, U B
yacTHOCTH ¢ Benenueii. B Te BpemeHa BeHelHaHCKHE KOpa6-
Jiu GOPO3AMJIH MOPS U GoraThle KyNIbl FOpoja HOXKeH BesH
OXHBJIEHHYIO TOPTOBJIIO C TOPTOBEHIMH ropojaMu bBiuxkuero
Bocroka. OHH BKJIaZRIBa/d CPEICTBA B CHapsXKEHHE JKCIIE-
JUIHH, OTHPaBJSABIIMXCS Ha NOUCKH HOBBIX TOPTOBHIX MY-
Tefl, H CTPEMHJIHCh YKPENUTb CBSI3H C IAPYI'MMH LIMBHJIH3a-
uusMH. B cuny cBoero reorpaguueckoro nosioxkeHus Hra-
JIHSl cTajla IJIanjapMoM MoxojoB Ha BocTok, mesroMy ona
CHIrpajia oco6yi0 pPoJib B «BO3POXKAEHUH» 3aNafHOH KYJbLTY-
pul. OTciozia HOBHIH NOABEM HHTEJIEKTYa bHOH JesiTesb-
HOCTH pacHpOCTPAHUJCS HAa JAPYyrue eBpPONeHCKHe CTPaHH.

[Tocne napenusi BocTouno#t Pumckoii uMnepuu Havascs
MPUTOK BH3AaHTHHACKHX y4eHHIX Ha 3amnaj, OTKPBLICS JNOCTYH
K TDEYeCKHM BapHaHTaM JpPEBHHUX TEKCTOB. DTO BBI3BaJIO
NepecMOTp M CTUMYJIHPOBAJO KPHTHYECKOe H3yuyeHue rpe-
YecKMX TPaKTaTOB H yKe CYIIeCTBOBABLUIUX HX IePEBOJIOB.

[NapanjensHo ¢ ycBOeHHEM TrpeyecKOl HayKH 3apojH-
Joch IBHXeHHE 3a pedopMy HayuyHHIX MeToRoB. Huxosai
Kysanckuit (1405—1464), HeMenkHil MuICJAUTENb H JesTeNb
UEePKBH, NOCBSILABIIMA Yachl JOCyra MaTeMaTHKe, COxKaJel
N0 TOBOLY HECIOCOGHOCTH CXOJACTHKH ¢H3MEpATb»; €ro
Hfesl OCHOBHIBATh BCAIKOE 3HAHME HA U3MEPEHHH 3HaMeHOBa-
Jla HayalJlo PasBUTHS COBPEMEHHOH HayKH.

Jleonapno na Bunun (1452—1519), BceoGpemmomasn 06-
Pa3s0BaHHOCTb M HHXKEHEPHBbIl reHHHd KOTOPOro HEU3MEHHO
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BLI3BIBAIOT BOCXMILEHHE, CYUTAaJ I'JIaBHBIM CPELCTBOM NO3Ha-
HUS HaOuiofeHHe u nox BiausHueM Hukonas KysaHckoro
NBITAJICS BBIPA3HTh 3aKOHBI NMPHPOABI B BUIE KOJHUYECTBEH-
HBIX COOTHOweHu#. OH ¢ npeHeGpeXeHHEM OTHOCHJICH K
KHHXKHOH 3DYIUIMH M YMO3DHUTEJNBHbIM IIOCTPOEHHAM H,
NPOSIBJISASL CKJIOHHOCTh K KOHKPETHHIM BelllaM H HeMoCpeacT-
BEHHOMY JEHCTBHIO, NPONOBENOBAJ SMOUPHYECKHHA H HHTYH-
THBHBI# IOAXOZ.

B To Bpems kakK sTH pejopMaTophl HAYKH paTOBaJNH 3a
HaO/MoNeHUA Hal NPHPOAOH U TPeGOBaJH SKCHepHMEHTaJb-
HBIX (DaKTOB, JeATeNH NOPAKTHKH — PEeMec/JeHHHKH, HHKe-
HEpEl U XYNOXKHHKH — HaKaIJIHBaJ{ OMNBIT, 3afaBaJiu ceGe
BONPOCHL O CYIIHOCTH SIBJIEHHH, C KOTOPHIMH OHH CTaJIKHBa-
JIUCh, W TIOCTETNeHHO mnpuoGpenn GoraTele 3SMIHPHYECKHE
NOo3HaHUs. 3TO HamnpaB/eHue pasBuBajoch B XV B. moj
MOKPOBHTEJILCTBOM IIPaBUTeJIEH.

EBpona Toro Bpemenu Obl1a pasiapolbJieHa HA MeJIKHe ro-
cyZapcTBa, TNOTpsicaeMble GeCKOHEUHBIMH MOJHTHYECKHUMH
nepeMeHaMH M HeCKOHYaeMbIMH BofiHamu. MIx Gorathie u Mo-
ryllecTBeHHble NPaBUTENIH aKTHBHO 3aHMMAJMCh TIpaKIaH-
CKHM H BOEHHBIM CTPOHTEJbCTBOM. OHH NPHIVIAIIANH KO
IBODY apXHTEKTOPOB H HHXKEHEPOB W MOPYYaJH HM pemaTh
BO3HHKABIIKE NPH 3TOM TeXHHYECKHe NpobJeMbl. 3a4acTyio
HecrnocoGHBIE TMOHSITh apPXHMENOBHl TEOPHH, Kacalomuecs
MEXaHHKH, T'MAPOCTATHKH H T. 1., 3TH NPAKTHKU BHOBb OT-
KphIBaJIM TOJyYeHHbIE JPEBHUMH Pe3yJIbTaThl B HYKHBIX MM
obJacTsiX M H06GaBJSI/IM K HUM CBOH HOBILIECTBA.

MHororpaHHpie JIHYHOCTH B CHJIY BO3JIOXKEHHBIX HAa HHUX
pasHooGpasHbIX 3afa4y — NPOEKTHPOBaHUE BOEHHBIX VK-
pemJieHH#, CTPOHTEJNBCTBO MOCTOB, IVIAHHPOBKA TOPOJOB,
u3o6peTeHHe BOGHHBIX MAIIMH H T. N.— OHH OBIIM K TOMY
xe xynoxHukamu. Habmozmas mpupony u crpeMsch K ee
BEPHOMY BOCIPOM3BENEHHIO, XYHZOXHHKH UHHXBEUYeHTO BhI-
paboTaju CHCTEeMYy [IpaBHJI, NMO3BOJISBIIMX H300pasHTb pe-
aJbHOE MPOCTPAHCTBO HA IJIOCKOCTH: NPAaBHJa MepCneKTH-
Bol. ['1aBHast posib B 5TOM mpuHamiIexkana ®. Bpyuennecku,
JI. B. AnsGeptH, Jleonapno na Bunun, ITbepo penna Opan-
yecka. Aun6pext [jopep H3yYWsl OpaBHJA NEPCHEKTHBHI
BO BpeMs cBoero npe6biBaHus B MiTajuu u BBel HX B ymnor-
pebienne B ['epmMaHny, H3/I0XKHB OCHOBHBIE NMPHHIMMKI Nep-
CNeKTHBBI B CBOEM 3HaMeHHTOM TpakTare «HacraB/sieHHe o6
H3MEpPEeHUH LMPKYJeM H JuHeliKoi» (1525).
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11. Pacnpoctpanenue HoBbix upueil B XVI B,

PacnpocTpaHeHHe HOBBIX MAEH IPOMCXOAHJIO, MO-BHAMMOMY,
CpaBHHTENBHO MejyieHHO. KoHcepBaTHBHbIE YHHBEPCHTETH
JepxKalli MOHOIOJIMIO Ha MNpernojaBaHHe M XPaHHJM Bep-
HOCTb CXOJIACTHYECKHUM AOKTPHHAM.

Yuenslii 3moxu Bo3spoxneHust Bcerfia pa6oras B OZHHOY-
Ky, Hay4yHoro coo6lLiecTBa He cyuiecTBoBajgo. Haxoxasce
Ha XKaJIOBAHUH Yy KaKOro-HHOYAb MelleHaTa, OH JO/KeH Obi
COXPaHSITh MOABHUKHOCTb, YTOOBI B JIIOGOH MOMEHT IOCJeN0-
BaTh MNPU3BLIBY CBOUX INOKpoBHTeJefi. BbiHyxIeHHBbIH mnpo-
IaBaThb CBOH YCJYTH NPaBUTeNsIM H IOCTOSIHHO Ornacasch
BIIaCTh B HEMHJIOCTb, OH PEBHUBO obGeperas CBOH OTKPHITHS.
OGmenune ¢ IPYruMH y4YeHBIMH 4acTO CBOAMWJIOCH K CONEpPHHM-
YeCTBY U BHI3OBY Ha COpPEBHOBaHHe.

HsoGperenne kuuromeyatanusi ['yrenGeprom B 1434 r,
JOMXKHO GbIO GBI YCKOPUThH PaclnpoCTpaHEHHE HOBHIX 3Ha-
Hui, OHAKO 3TH 3HaHHUS He BCerJa MNOAAABANUCh HU3JIOXKe-
HMIO B (JopMe KHHTH, Ja H H3TOTOBJIEHHE KHUTH CTOWJIO OY€Hb
zoporo. B camom Havyase KHUromeuaTaHue ¢ TPYAOM MOIJIO
NPOTHUBOCTOSITH MOTY4Yeil OpPTaHH3alUM HEepenHUCYHKOB, Ha-
JIAfUBLIMX HACTOSIIIYI0O HHAYCTPHIO MPOU3BOACTBA PYKOIH-
ceit. TeM He MeHee neyaTHasi KHMra HMeJa IpeHMYILECTBA
nepej PYKONUCHOH, W K KOHLY XV B. NPOU3BOACTBO KHHF
yBesHuuioch. C neyaTHBIX CTAHKOB OJHOH JiMiIb Beneuuu
CXOZHJIO GOJIbLlIe KHUT, yeM GbIIo IyIleHo B of6palleHue Bee-
MH InepenucydkaMu EBpomnsl.

JlocTynHEIe JIHIUB Y3KOMY KPYTY UHTaTelsell, Hay4HEIE CO-
YUHEHHs He MONaJIU B YHCJIO NePBLIX MeyaTHbIX KHHUT. ToJBKO
B 1482 r. BeilI0 nepBoe neuatHoe usnaHue «Hauasny EBkan-
Iia B JaTHHCKOM nepeBofie Kamnana Hasappckoro, caenan-
HoM B XIII B. Tpynst Anostonus u Apxumena Gblid Hame-
yaTauel Jumb B XVI B. OnyG/auKOBaHHbIE HA JIATBIHH, STH
TPYJb! GBUIH JOCTYIHBI JAJIeKO He BCeM. SI3BIK cTas cephes-
HEIM [IPENSTCTBHEM K GHICTPOMY pacnpoCTPaHeHHIO 3Ha-
uui, u nosauee Ilavosnu, Tamunel u JlekapT cosHaTenbHO
nucalii cBOoHM paboThi Ha PasrOBOPHHIX SI3BIKAaX (HTaJIbsiH-
CKOM, (paHILy3CKOM).

Haxowen, ¢gopMa rpeyeckux reoMeTpHu4eCcKHX TPaKTaTOB
He COOTBETCTBOBaJia BKYCY 3amaJHBIX YYeHBIX, HX HHTEpe-
caM GoJibliie OTBeYaJH aire6pa u apupmeTnka apaGos.
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12. MepBrie ycnexu: apudmeTHxa n aareGpa

YcuneHne KOHTAaKTOB MeXAy TroCyJapcTBaMH, pasBHTHe
TOProB/IH ¥ GAaHKOBCKOH cHcTeMbl — Benenust craja ¢uHaH-
coBuiM IieHTpoM EBponkl — Tpe6oBanu IpocToil B oOpalie-
HHM ¥ JIETKOH B NpHMEHeHHH apudmeTHrH. s o6yueHHs
TOPTOBLIEB, GAHKHUPOB, PEMECJEeHHHUKOB H T. M. MOSBHJIHCH
nepBble yueGHHKH. Dosbinoe BausiHue nosyumiaa «CymMma»
(1494 r.) Jlyku I1ayosu, HacTosAIasi CyMMa MaTeMaTHYECKHX
3HaHMH TOH 3noxH. B Heft GbljIa OJHOCTBIO BOCIIPOM3BEEHA
«Kuura abaka» (1202 r.) Jleonapgo Ilusanckoro. [1pu aBo-
pax eBponeficKHX BJajbK (Bo PjopeHuuu npu asope Me-
Iuud, B PuMe npu manckoM JBope H T. 1.) CTajd CO3IaBaThb-
cs1 nyGauuHBle GUOTHOTEKH.

Pacier yueGHoft suTepaTyphl B I'epMaHHM NOCTYXKHUJ
HayajJioM CO3[JaHHS HACTOAIIEeH anreGpauyecKod MIKOJIBI,
KOTOpasi Chirpafla 3aMeTHYIO POJIb B YCTaHOBJEHHUH YHOG-
HBIX CHMBOJIMYECKHX OGO3HaueHHuH.

He MeHee akTuHBHOHM OblIa HTaJbSHCKasi wIKosia. Ee
NpeACTaBUTENH 3aHAJNCh NPO6GJIeMON pa3pelleHHs: ypaBHe-
HUH TpeThell U YEeTBEPTOH CTeNeHH M B KOHLE KOHIIOB, MOCJje
a()peKTHBIX B3JIETOB W NajeHHH, MoJorpeBaeMble NyXOM CO-
PEBHOBAHUS M CEKPETHOCTH, CIPaBHJHUCH C Hel (cM. Ii. 3).

3a HCKJIOUEHHeM 3THX YCIeXOB B ajareGpe, KoTopasi pas-
BHBaJIaCh KaK NMpojoJikeHHe apa6CcKoi Tpagunuy, MaTeMaTH-
yeckasi Hayka MouTH He o6orarusach B 3moxy Bospoxne-
Hua ). OfHako mpakTHuecKHe pa3paboTKH XYIOXHHKaMH
NpoeKUUH MOATrOTOBUJHU NOYBY AJIS OGHOBJIEHHS TeOMETPUH.
Boo6uie Heo6X0nMMOCTh HAYYHBIX H3BICKaHUH IJIS1 pelieHust
TeXHUYECKUX 3aJay, OCO3HaHHAfl YUeHBIMH-HHXKEHepaMH,
co3jana GJaronpusiTHLEIE YCJIOBHUS AJ HEGHIBAJOro MOABE-
ma Hayku B XVII B. Pematomyio poss B 3TOM CBHITpaso HH-
cnpoBepxkeHne Konepnukom u Kensiepom npeBHeit kocmo-
JIOTHH.

13. Peopma actpoHomui. KonepHuk

C Tex mop Kak Gbl1a 3aHOBO OTKPHLITA Ipeveckasi HayKa, Koc-
MoJioruyeckne Teopu Apucrorens u IlrosieMes, monoJneH-
Hble M BHIOHM3MEHEHHble JOCTHXKEHUSAMH apaGCKo#l acTpoHo-

1) S1u ycnexH, oxHaKo, HMeAH OTPOMHOE 3HaueHHe JJIs CTAHOBJEHHS
eBponeiickoil MaTeMaTHRH, OHH NOKa3a/H, ¥TO APEBHHE He BCe 3HaIH», —
Hpun, ped,
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MuH, OBUIH WIMPOKO W3BecTHH Ha 3amafe. CxosacTel MPUHSA-
JM acTpOHOMHIO ApwucToTeNss H NONBITAIKCh TNOJYYIle
NP HCIOCOGHTH ee K TpeGoBaHUAM TeosloruH. Bosiee MaTeMary-
yeckasi Teopus Ilrosiemesi, KoTopasi paccMaTpHBajach Mpoc-
TO KakK THNoTe3a, He 06si3aTelIbHO OMMCHIBaromlas JeficTBU-
TEJILHOCTB, CJYXKHJIA B OCHOBHOM IJIi KOHKDETHHIX HYXKA
MOpENJIaBaHUs, BHIYMCJEHHS KaJjleHjapsd H T. I.

MsaTexHble BesiHUsI, 3apofuBINMecss B 310Xy Bospoxae-
HHUs1, OblJI HanpaBJsieHb NMPOTHB OOBENUHEHHOTO aBTOPHTETa
uepkBu u Apucrotens. MM cmocoGeTBoBajla KPUTHKA Kato-
JIHYECKO NOKTPUHBI HEKOTOPHIMH I'YMaHHCTaMH, pacXoxKie-
HHUSI MeXJy NaHHBIMH HaOJIOJEHHH U CXOJIACTHYECKHMH Teo-
pHSIMH, &8 TakKKe HEIOBOJILCTBO 3JOYNOTpeGJeHHAMH AyXo-
BeHcTBa. Packos mepkBH MOC/€ NPOTECTAHCKOH pPedopMEl
ObLT MPUHAT C HTY3Ma3MOM Kak CPeICTBO OCJabHTh ee Mo-
rymectBo. IIporectaHTH3M cymeN NpHBJEYb Ha CBOIO CTO-
pony MHorux mesitesnefi BospoxneHusi BHUMaHHeM K JIHUHEIM
B3TJISIZaM M MHEHHUSIM JIOZell 1 OTKa30M NPEKJIOHSTECS Nepex
aBTOPUTETOM MamEL.

OGHOBJIEHHE aCTPOHOMHH, KOTOPOE€ BJIMJIOCH B 3TO JBH-
JKeHue MPOTHB APHCTOTENST M CXOJIACTHKH, GHUIO MOArOTOB-
JIEHO HOBHIM TIEPEBOJOM C IPEUecKoro Ha JaThiHb «AJjibMa-
recra» [ltonemesi, kotopui#i caenanu I'eopr Ilyp6ax m ero
yueHuK PernomontaH. dro HoBoe usmaHue (1515 r.) Bmi3-
BaJO B YHHUBEPCHTETaX MHOTOYHCJIEHHBIE KHUCKYCCHH O CHC-
Teme ITronemess. 3a HUMH GBUIM K3BJIEUEHBI Ha CBET JOMNTO-
JieMeeBbl CHCTeMEI, a B 1543 r. mosiBuics 1pyn Hukosas
Konepuuka (1473—1543) «O Bpamenusix HeGeCHBIX cdep».
B HeM Gbljla MOKa3aHa HETOUHOCTH CHcTeMbl [Irosiemesi, cor-
JIacHO KOTOpO#l 3eMJisi B8aHMMaeT HEHTPaJbHOE MecTo BO
BcesieHHOl, W 3amumalnach peBOJIONHOHHASI 1O TeM Bpe-
MeHaM uies o nBmwxkeHHH 3emun Bokpyr Cosnna. Byayuu
KaHOHMKOM BapMHHCKMM — WieHOM Kamutysa Bo Ppom6op-
Ke, KomepHHK J0/ir0 He pemascsi BHICKa3aTh CBOH MBICJIH,
a ero pykonuch 30 JeT ocraBajiach HeONYGJHKOBaHHOH.

B cucreme Konepuuka wnentp BcenenHo#t Haxomutcs
BO/MM3M HemoaBHxkHOro COJIHIA, BOKPYT HETO PacrloJioxKeHb
OpPGHTH MJIaHET — MaTepHaJibHEIe CEepH, KOoTophie 6Jaro-
Aapsi cBoe#t chepuyeckoll jopMe BpalIaloTCs BOKPYT IEHT-
pa 3eMHOH OpOHMTHI, NpPH 3TOM BCS CHCTEMAa COAEPIKHTCH
BHYTPH C(hePbl HENMOABHIKHBIX SBE3.

MaremaTuueckas Texuuka KonepHuka He oT/iHuanach OT
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TeXHUKM [ITOJIEMesi; MPEBOCXOACTBO €ro METOHOB OGBACHS-
JIOCh B OCHOBHOM YHH(HKaluell H cHcreMaTu3auuelf ABHXKe-
HUH: OH HCXOIMJ HCKJIOUHTEIbHO H3 NPHUHIUNA paBHOMep-
HOTrO ABHKEHHS 10 OKPYXKHOCTH, H AJIUTEJILHOCTD OOPaleH s
niaHets! Bokpyr CoJiHIA oOKa3piBajack TeM G6oJblie, ueM
naJjblie oHa orcrosijia oT CosHia.

[Tpu cBoeM nosiBeHun yueHue KonepHuka, uayliee Bpas-
pe3 ¢ YHHBEPCHTETCKOH Tpajuuued, Halljlo MaJio NocjeoBa-
tenell. OHO OBUIO OCYXIEHO KAaTOJIMYECKOH LEPKOBEIO,
npaBfa, TOJbKO nocJe Toro, kak Jxxopnano Bpyuo (1548—
1600) BBIBeJ BCe CJEACTBHSI M3 TeJMOLEHTPH3Ma M, «IPOJIO-
MUB» HeGeCHbIi CBOJl, 3aMeHHUJI ero Oeckoneunoti Bcerenrnod,
cocrosiell U3 MHOXeCTBa MUpo8, TIONOOHEIX HameMy, CxBa-
yeHHHIH MHKBH3MIMEH, OH 3amJlaTUJl JKU3HBIO 3a CBOM Jep3-
KHe B3TJISBL.

Ocy:xeHue HepKBH ObUVIO HEe eMHCTBEHHEIM NPeNnsTCTBH-
eM AJs pacmpoctpaHeHust yueHus KomepHuka. AGTpPOHOMBI
BHIABHHYJIH Maccy (pU3NYeCKHX AOBOJOB, B CHJY KOTOPBIX
IBiKeHHe 3eMJH HeBo3MOXKHO. HecooTBercTBHS MexnRy
TeopHell U HaGMIONEHUSIMH TOJIKHYJHU JATCKOIO a@TPOHOMa
Tuxo Bpare (15646—1601) Ha oTka3 ot yueHus Konepnuka
¥ MOUCKH HEKOTOPOTO KOMITPOMHCCA.

14. 3akonn Kensepa

l'opaszno Jierue naest resivoneHTpu3Ma Gbijla BOCHPUHSTA B Ma-
TeMaTHYeCKH npocToil ¢opme, npuzanHoit eit HoranHoM
Kensepom (1571—1630).

Kensiep poauics B ropoake Befinp repmorctBa Biop-
TeMGEPICKOTO; JKU3Hb ero Oblia MoJiHa 3JoKJioYeHufi. Kak
npoTecTaHT, OH Gbl1 u3rHaH u3 I'pama, xorza K BJacTH B
ropoje npuuuid KaToqukd. OH Gl TPHHAT npu ABope Py-
Ionwga II B Ilpare u cayxua accucrenrom Tuxo Bpare, a
nocjie ero CMepPTH 3aMeHHJI €ro B JOJ/LUKHOCTH NPHABOPHOro
MatemaTiKa. [losHaHusi Kemsiepa B acTPOJIOTHH BBLICOKO
LEHUJIHCh, M ONHOH M3 €ro OCHOBHBIX 00sI3aHHOCTEH CTaJo
cocTaBJieHHe TOpPOCKONa €ero KOPOJIEBCKOTO BeJIHYecTBa.
Marer Kennepa Obila o6BHHEHa B KOJIOBCTBE, M Ha BO3-
Gy>kIeHHOM MPOTHB Hee MPOLECCE OH B3sia Ha celbs ee 3auiy-
Ty. On Maslo 3apa6aTeiBajl, IOCTOSTHHO HCHBITHIBAJ MaTepH-
albHple 3aTPyAHEHHsl, HO HHKOTZa He Opocal CBOHMX
HayyHpIX Hcc/eZoBaHUH, Besl ero xusHb — CBHIETENBCTBO O
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TPYAHOCTAX, KOTOPHIE NMOPO# BIMANAIH Ha JOMO HEMELKOro
YYEHOr0 TOTO BPEMEHH.

B cucreme Kemjiepa nBuXKeHHE IUIaHET OMKCHIBAETCS
NPOCTHIMM MaTeMaTHYeCKHMH 3aKOHAMH, KOTOPHIE OH ycTa-
HOBHJI SMIIMPHYECKHM IyTeM, HcXonsi u3 cBoux u Tuxo Bpa-
re acTPpOHOMHUECKHX HaGJIofeHuH.

IlepBriit 3aKoH (chOpMyJHPOBAHHEIH BMeCTe CO BTOPHIM
B 1609 r. B «<HOBO#1 acTpOHOMHHUY) IVIACHUT: «Kaxc0as niarema
Odsuscemcs no aaauncy, 8 00HOM U3 (PoKycog Komopozo Ha-
xo0umcs Coanye». Bropo#i 3akoH NOCTyJHpYyeT, 4TO Mpfi-
Masi, coefuHsouas njaHery ¢ CoJHueM, ONHCBIBaeT pas-
Hble IVIOIAJH B DaBHBIE OTPe3KH BpeMeHH. TpeTHit 3aKoH
(nosiBuBIMiica B «[apMonuu Mupa» B 1619 r.) raacut, uro
Iy Bcex mJaHeT oTHowenue T%a® (rne T — Bpems mnod-
Horo o6opoTa H @ — GoJbiiasi NOJYOCh 3JIMICA) MOCTOSH-
HO.

Teopust Kensiepa nouwia 3HayuTeNIbHO Jajbllie TEOPHH
KomepHuka B cBoeil nepeolieHKe NPHBBIYHBIX IL€HHOCTeH,
KenJiep He HOBOJILCTBOBaJICS 3aMEHOH OJHOH CHCTEMBI JBH-
XKeHHA 10 OKPYXKHOCTH JApYrod nogoOHOH cHcTeMOH, HO
npujan TpaekTopuaM mJiaHeT ¢opMmy asunca. Kpome To-
ro, OH OTKa3aJici OT INPEANOJIONKEHUs O paBHOMEDPHOM JBH-
keHUM IaHeT. Mcueanu Takke MarepuaJjbHbie cepbi, He-
CyliHe IJIaHeTH; ORHAKO MPOCTPAHCTBO, COAEpIKalleecs B
cthepe HEMOABHKHBEIX 3Be3Jl, OCTABaJIOCh KOHEYHBIM.

Ha6monenus nusanna Ianuneo Ianunes (1564—1642),
BhINOJIHEHHBIle UM B 1609 u 1610 rr. nmpu nomouu Tesecko-
NOB COGCTBEHHOTO H3TOTOBJIEHHS, TIOATBEPAHJIH TE3UC T'eJIHO-
neHTpusMa. lanuiefl OTKPHITO NPH3HAN TreHOLEHTpHYec-
KYyIO TEOPHIO M NOABeprcsi NpecsefoBaHHAM WHKBHU3HIHH.
B 1630 r. oH Hamucan cBo#i 3HaMeHuTHHi «[Imajor o aByX
rJIaBHEHINIMX CHCTeMax MHpa, NTOJIeMeeBOH H KONEePHHKOB-
ckoii». B HeM TpH yuacTHHKa: CTOPOHHHK Teopuu Konep-
Huka CanbBuaTu (32 HUM ckpoiBaercs cam [anuaefi), ero
apyr Carpeno, 3aHUMAOIMA HeATPaJbHYI0 NO3HLIMIO, H
CuMNJIHYO, 3alIUTHUK CXOJIACTHKH H  ApHCTOTe/NHM3Ma.
B 1633 r. T'anuneit npeacran nepes TpUOYHAJIOM HHKBH3H-
UM W NOJ YTPo30# NBITOK ObLI BHIHYXKIEH OTPEeYnCs OT CBO-
HX B3rJsjoB. Jlo KOHLA KH3HH OH OCTaBaJICSl MOJ HEYCHIM-
HBIM HaJ30POM HHKBH3MIMH B [OJIHOH NYXOBHOH HM30JALHH.

HoBele B3rysiaer, Kotopeie Heciu Teopun KonepHmKa
n Kensnepa, umenn Gosibluog HayyHoe 3HaYeHHE, 3aMKHYTHIA
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yepapXHueCKHii MHMp, B KOTOPOM Yy KaXKJAOro Tesa MMeeTcs
CBOE <«eCTECTBEHHOE MeCTO», NPERPATHJICS B GECKOHEUHO
NpOTSKEHHOe NPOCTPAHCTBO, B KOTOPOM BCE MeCTa 3KBHBa-
JIeHTHBI MeX1y coGoii. UesoBeK mepecTall HAXONHUThCS B He-
NI0/IBH2KHOM IIeHTpe BcesieHHO#, BOKPYT KOTOPOro Bpariaercs
MHp, @ 3eMJIsl cTajla OfIHMM H3 MHOTHX HeGecHBIX Tell.

BrepBrie yueHble OTKa3aJUCh OT BEKOBOH TpPamuuUMH H
peJIMTHO3HOH JOKTPHHEL B N0JIb3Y T€OPHH, NPEACTaBISIOIIEH
MaTeMaTHYeCKue npeumyuiectBa, xorsi Komepruk u Ken-
Jiep, JIIOAM I'VyOOKO PeNHIHO3HEBIE, BEPHJIH, UTO GOr LOJIKEH
6Ll OTAATH NPEANOYTEHHE NPOCTON MaTeMaTHYeCKOH Teop HH.
9ro 6euto mpumerofi XVII B., BcraBiero Ha nyTh NMoucka
3aKOHOMepHOCTeH, JONYCKAIOUWHUX BhIpaXKeHHe rapMOHHYHbI-
MH MaTeMaTHYeCKHMH (OpMYyJaMH.

15. Marematn3auus Hayka B XVII B,

Tenepp MmaTeMaTHKa mosyuyusia GHICTPOE pa3BHTHE: 3aKOH-
YUJICS JUINTEJbHBIA MPOLECC COBEPLIEHCTBOBAHHMS CHMBOJH-
yecko#i ajreGpsl (Buer), Bospoauiace Teopus unces (Pepma),
6oia cosnaHa Tteopusi BepoaTHocteit ([Tackane u ®ep-
Ma), aHaJuTHuecKasi reomerpus (Ilekapt), ucuucienue Gec-
KoHeyHo MaJibixX (Jleit6run, HpioToH). D10T GypHEI NOABEM
pacuIMpus mose AeHCTBHA MaTeMaTHKM H HampaBuJ NOTOK
ee Kunyuefl SHepruu B JpPyrue HaykM. MaremMaTHKy Hauu-
HalOT NpPHUMEHATb B PasHBIX pasfenax ¢usuku. Cam xa-
paKkTep HayuHOH HeATeNbHOCTH MOJIHOCTBHIO H3MEHHUJICS.

Pere Iexapt (1596—1650) npexcraBisii cebe MHD Kak
BOMJIOIEHHYIO F€OMETPHIO H CBOIO MEXaHUCTHYECK VIO (DHU3HKY
CTPOMJI JIMILL HA MOHATHAX NPOTSKEHHOCTH, GOPMBI H IBH-
xeHus. OH Gbl1 yGeXkAeH, YTO CHJIBI, BHI3BIBAIOIIHE IBHIKe-
HHe, NOAYMHSIOTCS HEH3MEHHBIM MaTeMaTHUYeCKHM 3aKOHaM.
Tak kak ¢opMa CBOAHUTCS K MPOTSKEHHOCTH, TO NPOTSIKEH-
HOCTb MOXKHO BBIPa3HTh B MaTeMaTHYeCKHX TepPMHHAX, H
HOTOMY MHp (KOTODHIi €CTb HE YTO HHOE, KaK MpPOTSKEH-
HOCTh W JBHUXKEHME) MOXHO MaTeMaTH3HpPOBaTh.

Ceou npexcrapienus Jekapt pacnpocTpaHsi Ha GyHKIU-
OHHPOBaHHE YeJIOBEUeCKOro OPraHH3Ma H paccMaTPHBaJl €ro
KaK HeKHH MeXaHu3M, aBTOMaT.

Kak u Hexapr, lanunedi cunran, uro B Mupe AeHCTBYIOT
NpOCTHIE W HEH3MEHHble MaTeMaTHuecKue 3aKoHet. Ho oH
onuca Goaee fCHO H MOJNHO CBOH HOBBIH 3KCIEPHMEHTaJb-
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HbIfi MeTOA M OJlecTAlle MPHUMEHHJ ero B CBOHX paboTax o
M3YUEHHIO IBHXKEHHS W CcBoGOAHOro nafeHus Teda. OH mosa-
raj, 4yro BCsiKas HayKa JOJIXKHA CTPOMThCA MO obpasuy Ma-
TEeMaTHKH: ee Pe3yJibTaThl JOJIKHBEI BBIBOAHTHCS H3 8KCHOM
JNEeAYKTHBHBIMH pacCCyXIECHUAMH.

B 10 Bpems kak s Jlekapta ocHoBomoJsararouiie npHH-
nunel ¢GU3HKH GBUIM YHCTBIMM TIOCTPOEGHHMSIMH pasyma, la-
Jqusefi nosaraJj, 9YTO OHM JOJIKHBI OCHOBBIBATHCSl Ha OILITe,
3KCNepHMEeHTa/NbHBIX (aKTax, HaGmogmenusix. OH cuurad,
4TO Ha CMEHY KauyeCTBEHHOMY apHCTOTesIeBY MOAXOAY JOJIK-
HO NMpPHUHTH KOJHYECTBEHHOE ONHMCaHMe fABJEHHH.

IlepBo#t Hayko#l, K KoTOpo#i Obil IpUMEHeH HOBHIH Me-
TOJ, CTajla MeXaHWKa — GhUIH YTOUHEHBI €e AKCHOMBI, BBI-
sIBJIeHBl o6Lipe 3aKOHBl M T. A. OHa MOC/yXKWja MOJeJbIO,
KOTOPYIO THITAJMCh NPUMEHUTh AJAs M3yuyeHHs APYTHX $IB-
JieHn#, Hanpumep onrtHuyeckux. HBIOTOH cyMmesn BBecTH
#e6eCHYIO MEeXaHHKY B pPaMKH oOOleH MexXaHHMKH, yCTaHo-
BHB CBOY 3HaMeHUTBIH 3aKOH BCEMHPHOrO TsAiroTeHus (1686 r.).

16. Hayunas xusup B XVII B,

Pacminpenne HayuHoit jgesrensHoct B XVII B. B Espome
(Anrans, Ppannus, Tepmanus, Tomnangus u Hranus),
pa3BUTHe, XOTH ellle U HecMeJsioe, 06pa30BaHust (B KOJIIELKAX
CHJIaMH HMEe3YHTOB W APYTHX DPeJIMI'MO3HBIX OPAEHOB) COMNpO-
BOXKJAJIOCh POCTOM UYHCJIA JOAeH, Tak WM HHaye CBsI3aH-
HBIX C HayKo#.

YHUBepCUTETHl OCTaBaJIUCh BEPHHI CPELHEBEKOBOH NpoO-
rpamme 4 He UrpaJ/iy NPakTHYeCKH HUKAKOH POJIM B MOLBEME
Haykd. Eciu HekoTOprie W3 BeMMKHMX Yy4eHbEX-(puaocotpos
(Oekapr, ITackanp, Jlefi6HHI) W TOJAYYHJIH YHHBEPCHTET-
CKoe o0pasoBaHuME, HX BCEOOBEMJIIOMIME MO3HAHHS OBNIH
CKOpee IJIONOM JI0603HATENbHOCTH, KOTOpasi 3acTaBWia HX
MyTEMeCTBOBATh 110 €BPONEACKHM CTPaHaM B MOHCKaX NMpH-
KJoyeHuH, uHpOpManvH ¥ HOBbIX 3HaKOMCTB. Tak, JlekapT
NpoBes B myTewecTBUAX 12 JieT, mocemias KOpoJieBCKHe ABO-
Pbl, CAyXHJ TNPOCTHIM COJIIATOM B HECKOJBKHX apMHusX,
npexje yeM nocejauThest B Ionanauy, KoTopasi NpuBieK/a
ero 6osblieit, yeM B APyrux CTpaHaX, CBOGOIO# CJIOBa.

Yuenbie — B XVII B. nopoii yueHsie-o6uTeNH — 0OCTa-
BaJINCh e€lle H30/IMPOBAHHBIMH APyl OT JApYyra, KOHTaKTHi
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GulsH 3aTPyAHEHBl. UTOGBI COOGIUTL O CBOMX pe3yJ/bTarax,
OHUM NYCKajdu B OOpallleHHe HEeCKOJbKO KOMHi He6GOJbIIHX
cooOlleHHH, CJAMIUKOM KOPOTKHX, YTOOBI CTaTh MNeyaTHGH
pa6oTo#i, WJI¥ OOMEHHBAJUCh NMHUCbMaMH, B KOTODHIX H3JIa-
rajlu CBOH OTKPHITHs B 3alin(ppoBaHHOM Bufe. YacTo Bo3HH-
Ka/li OKeCTOUeHHBIE CNOPHI, HampHMep H3BECTHBIH CIOP O
NpHOPHUTETE B M300pETEHHH HCUUCJAEHHS] GECKOHEYHO MaJIbiX
mexny HeioroHom u JlefiGHuuem.

17. Co3panne akafieMuii HayK 4 UX PoJb

OcHOBaHMe HayYHBIX OOIIECTB OBbLIO BHI3BAHO IKeJaHHEM
yCTaHOBHTb OOMeH HayuyHOH HHQopManued H YnpoCTHTb
BCTPEUH JHofefi C OJWHAKOBHIMM HAayYHBIMH HHTEPECcaMH.
[lepBoit akanemuefi, OGbeAMHMBINEH YyueHbIX, Obl1a «Aka-
Jemusi pbiceii» (Academia dei Lincei), ocHoBanHast B 1603 r.
B Pume nop mokpoButesnbcTBoM KHsids Denepuko Uesn.

B Anrsuu ¢ Havasna Beka @peHcuc bBakon (1561—1626)
paToBaJl 32 HayYHble KOHTaKTbl, H HeOOJIbIlie OOBEMHEHHUS
yueHBIX BO3HMKJH B Kem6pumxke, Oxcdopae, a nocie 1645 r.
B I'pemam-Konnemxke B Jlonnone. [Nocnennee Guio opuny-
albHO yupexzaeHo B 1662 r. Kopo/ieBCKOH xapTuell u moJay-
yu0 Ha3BaHue «KoposieBckoro oGliectBan.

B Tlapuxe oren Mapen Mepcenn (1588—1648), monax
OpZieHa MHHHMOB, OpPraHH30BaJl HAyYHBIH KPYKOK H GJaro-
Japsl cBoell OGLUMPHON NepenucKe U MyTeIleCTBUAM CO3Aan
LeJyI0 CeTh, N0 KOTOPOH 1uesJ o6MeH COOOIICHHSIMH MEXKAY
yueHniMH PpaHuuu u Bcero Mupa. [lono6Hyi0 ke poJib, X0Ta
1 B MeHbIleM Macwirafe, cuhirpas nepBulii cekperaps Kopo-
neBckoro oGuiectBa I'. OsbAeHOYpPr, KOTOPHIH CJIYXKUJI TPO-
MeXYTOYHOH «MOYTOBOH CTaHIMeH» B KOHTaKTaX MeXkAy
Anryve#t u xKoHTHHeHTOM. CBOH KpYXKOK MepceHH HasBal
«[Tapuxckoit akajgemueit» (Academia parisiensis); B Hero
BXOJMJIH CaMble 3HAMEHWThie yueHbie Toro BpeMmeHu (PoGep-
BaJb, O1beH M buaes Ilackanu, Hesapr, Pepma u gp.).
B 1666 r. KonbGep ocHoBas AxajieMHio Hayk, OpHUIHATbHO
Ha3BaB TakK Ipynny, co3xaHHyio MepceHHOM.

OcHoBaHMe akafeMHiHl CBHIETEJECTBYET O 3apOXKAEHHH
CO3HATeJLHOH MOJNUTUKH €BPONEeACKHX MNPaBUTENLCTB IO
OTHOWeHHIO K Hayke. OHM NpUHAJHK Ha ceGsl GUHAHCHPOBA-
HHe Hay4HBIX HCCJeNOBaHHH, HCIOJHAA POJIb, KOTOPYIO HI-
panu mpexze Goratole MeleHaTel. OHH NpPeJOCTaBJANH aKa-
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JEMHAM CPEACTBa JyIsl MPHUCYXKAEHHs KPYMHBIX NpeMH#l noGe-
IUTENIIM €XKETOAHBIX KOHKYPCOB, NPHBJEKaBIUHX CaMBIX
BBIJAIOLIMXCS YYEHBIX.

TNapuxckasa akagemuss Hayk M JIoHZOHCKOe KopoJes-
CKO€ OGIIECTBO B CBOUX OTHOLIEHHSIX C FOCYIapCTBOM Npexo-
CTaBJSIIOT HaM JBe BO3MOXKHBIE MOAENH: B AHIVIMH POJIb ro-
CyAapcTBa OrpaHuyeHa, M Hayka JIMIleHa BHMMaHus INpa-
BUTENIbCTBA, Bo PpaHumu rocyzapcreo, Gosee Goratoe H
MOT'YIIECTBEHHOE, B3siJI0O Ha ce6sl poJabp NaTPpoHa HAyK H
BHEC/I0 GOJIBILON BKJIaJ B YKpeIJIeHHe NpecTiKa AKaJaeMuH,

INoseasiorcs Bepaunckas u Caukr-Ilerep6yprekas aka-
JeMUH HayK, OpraHu3oBaHHBe no obpasuny Ilapmxckod,
CTPYKTypa KOTOpOH oKasajach GoJsee adekTHBHOf. Bep-
JIMHCKYIO aKaJeMuio Hayk ocHoBaJ B 1700 r. I'. B. JlefiGuun
(1646—1716), a Caukr-TlerepGyprckyio — napp Iletp 1
B 1724 r.1).

B Teuenne Bcero XVIII B. uncno akagemufi (MpOBHHIIH-
aJlbHBIX. H OOILEHAIMOHA/bHBIX) MOCTOSIHHO YBeJHYHBa:
JIOCh, H OHH CHIFPAJIH 3HAYHTEJILHYIO POJIb B HAYYHOH XKH3HH
snoxu [lpoceemenunsi. OHM noazepxuBaiu armochepy co-
NEePHUYECTBA, OJIAarONPUATHYIO IJis HAayUYHRIX OTKDBITHH, H
o6Jierunsiu o6MeH nH$opMaLuefi, co3aB HayuyHbIe XKYPHaJH,
KOTOpble OYeHb CKOpPO CAejasluch JIOGHMOH TpuOyHO#H yue-
HBIX.

Tocynapu meitajuch NpHAaTh GJECK CBOMM aKaJeMUsM,
HpuBJIeKasi B HUX 3HaMeHuTefunx yueHsix. Iletp I oGpatua
cBofl B3op k basemo, KoTophlfi cTa/M NOAJMHHBIM «ITHTOM-
HUKOM» yueHBIX, ¢ Tex mop Kak HMoraun u flkoB Bepuysiu
pasBepHYJH TaM CBOIO IIPENojaBaTesIbCKYIO JeATebHOCTb.
On npurnacun Hanuuna u Hukosass BepHynanu — ceiHO-
Beil MoranHa — Ha Jo/KHOCTH akafieMHKoB B CaHKT-Ile-
Tep6ypr. Tam ke ABa AOJITHX NepHOAA CBOef KH3HH paborad
JleoHapn Ddiizep.

Kopous IIpyccun @punpux 11 cpasy nociie BonapeHust
B 1740 r. noxenan mpeBpaTHTb CBOIO cToauuy DBepsuH B
KPYNHBIA HayyHbifl LEHTP; €My yAaJoch MpHBJeYb K cebe
TaKMX YuYeHbIX, Kak Moneption, Diinep, Jlarpanxk, Jlam-
GepT u 1p.

1) Orkpurrue TlerepGyprekoit AH coctosnocs B 1725 r,, BCKOPE
nocie cmeptu Iletpa 1.— Mpum. ped,
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18. Marematuka B8 XVIII 8.

MaremaTnueckas xu3Hb Hauajga XVIII B. okpalueHa crmo-
paMH MeXIy aHIVIHHCKOH HBIOTOHOBCKOH IUKOJIOA M KOHTH-
HEHTaJILHBIMH IUKOJIAMH, BEepHEIMH TOYKe 3peHus JleiG-
Huna. PeBHocTHrle yueHHKH HbloTOHa, aHriufickue Mare-
MaTHKH OTKa3bIBaJIHCh NPHHHMATh HUCYHCJ/IEHHe GeCKOHEYHO
Ma/iblX B aJrOPUTMHYECKOH JIeHGHHLEBOH ¢opme H OCTa-
BaJIUCh B CTOPOHE OT Mporpecca, NPOUCXOAUBILEIO HAa KOH-
TuHeHTe. Ec/i B nepBoi NOJIOBHHE BeKa CTOJbL GJAUCTATE/b-
HBle yueHble, Kak MyaBp, Koyrc, Tefinop, Crupausr u ap.
elle COXPaHAJIH BLICOKHH YPOBeHb MaTeMaTHUECKMX HCCJIe-
JIOBaHMiH, TO BO BTOPO# NOJIOBHHE BeKa aHIVIMACKAas LIKOJA
GLICTPO TOTepsJia JKH3HECHocoOHOCTh. OHa ocTraBajiach B
H30JISIIMH BIVIOTH JO TOIO MOMEHTa, KOIZa aHIVIMACKHHA
nepeBof «Tpakrara o AuddepeHIHaJbHOM H HHTErPaJbHOM
ucuucnenuu» Cunbectpa Jlakpya (1816 r.) man et HoBhilt
HMIYJBC JJIS1 MCCJ/IeNOBAHUH.

Ha xonruHeHTe Hal/ojasCsi pacuBeT MaTeMaTHYECKOTO
aHanusa. [Ipouno yBepoBaB B JOCTIHXKEHHA HPOLLIOrO Be-
Ka, B YaCTHOCTH MCYHCJIeHHe GECKOHEYHO MalJIbiX, aHAJIUTHKH
ynopsiiounsii GoJiee paHHHE pe3yJbLTAaThl, MONOJHMIH HX
W NPHUMEHHJH BO MHOIHX APYrHX 006/]acTAX MaTeMaTHKH.
Kak Hukorza npexpe, MaTeMaTHKH Yeprajd BIOXHOBEHHE
B 3a3jjauax (PU3HKH, a TEOPETHYECKHE Pa3MLILVICHHA Code-
TaJlMCh C SKCNEPHMEHTAJNbHBIMH HcclefoBaHuAMH. YacTo
pa6oThl MaTeMaTHKOB OBbLIM OPHEHTHPOBAHBI Ha MNPAaKTH-
YecKMe NMpUMEHEeHHs, W ellle He CYIEecTBOBaJO YeTKOoH rpa-
HHM MeXHIy HayKoH M TexHHKO#H. PelleHue 3afay MeXaHHKH
¥ HeGecHOH MeXaHMKH (CHJIBHO MaTeMaTH3HPOBaHHEIX 00-
JlacTell) 4acTo CJYXKHJIO TIOBOJOM AJISi TEOPETHUYECKHX HCCIIe-
IOBaHMH W MPHBENO K CO3JAHHIO HOBBIX METOXOB M CPEICTB,
TaKuX, Kak JAHddepeHnualbHbe YyPaBHEHHA, YPaBHEHHS
C YACTHHIMH INPOH3BOAHBIMH, BapHALMOHHOE HCUHCJIEHHE,
(opmasbHOE HCUHCJIEHHE PAJOB M T. A.

XapakrepHoit ¢urypoit XVIII B. 6bi1 Jleonapn Diinep
(1707—1783). IlnoxoButeifi y4YeHHH, HajieJleHHBII HEOGHIK-
HOBEHHON pPabGOTOCHOCOGHOCTBIO, OH NPHMEHAJN CBOH TBOP-
YeCKHMH Jiap BO BceX OTpac/aX SHaHHH (ONTHKa, MeXaHHKa,
acTpOHOMHsl, CTaTHCTHKa H T. A.). Yxen Cankrt-Ilerep-
6yprckoit u DepauHckoifi akamemufi, OH mnoaaepxKuBaj
NOCTOSIHHYIO MepenucKy ¢ BUAHBIMH yueHeiMH EBponnl (Kie-
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po, Hanam6epom, I'onbnGaxom u ap.). OH ymen cXBaThIBaTh
Ha JIeTy HaMeKH CBOHX KOpPPECNOHJEHTOB H pPasBHBaTh HX B
oGunpHele Teopuu. I'eHuii 0606LE NS, OH cOoGpas B ynopsi-
JOYKJ BCe paboThE U pe3yJbTarhl, HAKONHMBLIHECS B 06/1aCTH
HCUMCJIEHHS] GeCKOHEYHO MaJjIbiX, M HamucaJd TPYABI, KOTO-
pbie B TeYEHHE LEJIOr0 BeKa CJAYKH/IU OCHOBHBIMH PYKOBOA-
CTBaMH TIO aHaNH3Y.

19. PacuBer ¢paHIy3CKOH ILIKOJbI
B 3noxy Pesosonnn

Bo ®pannun B Bek IlpocBeleHust Hayke He GbUIO UYKHAO
¢uiocodckoe ABHKEHHME 3SHIHUKJONeRucToB. Pacuser ¢pan-
[y3CKOA HAyKH CJIefoBaj uYepe3 IOKOJEHHe 332 NOIBEMOM
JINTEPATyphl, H KOJVIEKTHB YYeHBIX TOrO BPeMEeHH NpOu3BO-
IWT cuibHoe BnevatsieHue (J/laByaswe, Ieit-Jlioccak, Bep-
tojine u Ap.). Hayka paccMarpuBajach Kak (pakTop COIM-
aJIbHOTO Iporpecca M IIMPOKO pacnpocTpaHsiack. ajam-
Gep B «DHIUKJONEAMH» MBITAJCS OOBSICHHTH OCHOBHBlE Ma-
TeMaTHYeCKHe MOHATHS M cleJaTh HX JOCTYHNHBIMH JJid
IIMPOKOH MYyGJHKH.

HayuyHasi Ku3Hb TPYNNHPOBajach B OCHOBHOM BOKPYT
Axanemuun Hayk, M CO3JlaHHMe B KOHLE Beka GaecTsiueil Ha-
YYHOH MIKOJIB! OBLTO OTYacTH 3ac/]yrof NpaBHTE]IbCTBA, KO-
TOpOe 3a00THJIOCH O BBICOKOM NPECTHXKEe aKaJeMHKOB, MOJ-
Bepras UXx Bce GoJiee cypoBomy orGopy. B pesyasrare cio-
JKHJIaCh OYeHb OrpPaHWuEHHasi, HO BecbMa aBTOPHUTETHas
HayyHasl 3JIMTa, B3sBIIAs IOX KOHTPOJb H3JaHHE MaTeMaTH-
YeCKHX TPYJOB. B 3TOT mepuoi mosiBWINCH BeJNHKHe, CTaB-
mye KJACCHYECKMMH TPAKTaThl: «AHaJMTHYeCKasi MeXaHHu-
ka» Jlarpanxka, «HeGecHasi MexaHuka» Jlanjiaca, «Hauepra-
TeNbHasi reomerpusi» MoHxka M Ap.

HecmoTps Ha CTOJb BHYIIMTENIbHOE 3[JaHHE MaTeMaTHKH,
B koHue XVIII B. omymanca Hekoropwifi meccumusm. He-
KOTOpLIE MaTeMaTHKH, Hanpumep JlarpaHx, HCIBITHIBAJH
COMHEHHSI OTHOCHUTENBHO OYAYILEero CBoeH HayKH — CTOAB-
IMe nepef Hell 3ajauyl KasaJUCh C/AMIIKOM CJIOXKHBIMH, OPH-
€MEl peLIeHHs] — CJIMIIKOM pa36pocaHHbIMH, M He OBLIO
OGIIHX METOAOB, CMOCOGHEIX YMPOCTHTH NMOMCKH peilleHHi.
Tem ne menee Tpyamt Jlarpaumka GoraTel ¥ pasHOOGPa3HbI,
H €ro BKJQJ CPaBHHUM C BKJagoM Dilnepa. B wacTHOCTH,
«AnanutHuecKas MexaHHKa» JlarpaHxa Oblia IIeJeBPOM
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9UCTOH MaTeMaTHKM: BCS MeXaHMKa B HEM MpeJCTaBJieHa
B (opMaliN30BaHHOM Buje Ge3 eAuHOro pucyHka. Kpusuc
MaTeMaTH3al{y OKAas3aliCsli MHMOJIETHBIM.

B nepuon Benukoit ¢paHLIY3CKOH peBOMIOLUMH TPOE H3
[IECTH CaMbiX BBIJAIOIUXCS MaTeMaTHKoB Ppannun —
Monxk, Konmopce u KapHo — NMpUHAJIM aKTHBHOE ydYacTue
B HOJIMTHYECKUX COOGBITHAX U JKHBO COUYBCTBOBAJIH PEBOJIO-
IMOHHEIM wufeasaM. Tpoe Apyrux — Jlarpaux, Jlannac u
JlexaHAp — OCTOPOXKHO BBLDKHAAJH CTaOM/IHM3aLHH TOJIO-
JKEeHHS.

Hanpumep, Korgopce (1743—1794), dunocod u sHuu-
gioneaucr, 6ew1 u36padH B 1789 r. B 3aKoHOAATEIBLHOE CO-
Gpanme, a 3areM B KonseHT. Korza ycrapesmas cucrema
o6pa3oBaHus PyXHYJa NoX HanopoM peBoJonyu, KoHnopcee,
OflepKUMBIfl MIESIMU CIIPaBeMJHBOCTH H JEMOKDATHH, YBH-
I, YTO MpPHILEJ NOAXOASLINHA MOMEHT, YTOOBI NPEeNJIOKUTh
CBOH NMPOEKT pedhopMbl HAPOAHOrO NPOCBELeHHs, KOoTopas
npeanoJarasia, yTo o6pasoBanue Gyner GecnyaTHbM. KoH-
Jiopce MpPOCJABHJICS TeM, YTO BHEPBhiE NPUMEHHJ TEOPHIO
BEPOSITHOCTEH M CTATHUCTHKY K COLHAJIBHEIM SIBJCHHSIM.

BansHue peBo/ONMM Ha DPasBHUTHE MaTeMaTHKH IPOS-
BUJIOCH OCOGEHHO B 06/1acTH MeTOAOB mpenopaBaHusi. [lo-
MuMO peopMEHI cpefiHero o6pa3oBaHusl, CTABIIEro B pe3yJib-
tate GoJiee JEMOKPATHYHBIM H GoJiee MPHUCIOCOGIEHHBIM HJIs1
o6yueHusi HaykaM, KoHnseHT co3fias B 1794 r. Bhicuee
yue6Hoe 3aBefieHne — Hopmanwsnyio mxoay III roma (or
Hayasna peBosmonun). OHa mnpocymecTBOBajJa HECKOJIBKO
MecsIlieB, M B Hell NpenojaBajli MHOrMe KpYIHBE YUeHbie,
B TOM uyHcJie MaTeMaTHKH JlarpaHxk, Jlanmac u MomX.

BoJjiee BaxXHBIM COGHITHEM CTaj0 OCHOBaHue B 1794 r.
INonurexHuueckoli MKOJbI, B KOTOPOM aKTHBHOe yuacTHe
npunsj Moux. OH cran ofHHM H3 mpenojaBaresell u Hac-
TAaBHHKOB JJI CaMbiX CHOCOOHBIX yueHHKOB. IlosnurexHi-
yeckasi IIKoJIa GoJjiee MATHAECSATH JIeT Wrpajia pellaiouyio
poab BO ¢paHumy3cKoli MartemaTtuke. B Hefi npenonasanu
KpynHeiimye yuensle: KpoMe MoHxka u Jlarpamxka Ttam pa-
Goranu Awmmep, ITyaccon, @ypre, Komm u gp. OHu noinxk-
HBl GBIIM COYeTaTh HaYYHYIO paGoTy c npenofaBaHueM. KoH-
THHTEHT CTYHEHTOB OblJ1 O4eHb BLICOKOTO YPOBHS, HEKOTOPHIE
H3 HHX cpa3y HaudHaAM MaTeMaTHYeCKHe HCCJIeNoBa-
Hus. Kpome Toro, uuraeMele B HIKOJIE JIEKIHH CHCTEMaTH-
yecKH ny6aukoBasuch. Ilo3ninee @. Kaefin rosopua 06
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STHX <«BOCXUMUMEAbHbIX MPAKmamax» (CAMBIM M3BECTHRIM
us Hux 6unt «Kype anajusas O.-J1. Koun, ony6aukosaHHbi
B 1821 r.), YTO OHH CTaJIN COCHOBOL MQAMEMAMU4ECKO20 06-
pasosanus 6o eceti I'epmanuuy XI1X B. IlosnnrexHuveckas
IIKOJIa TNpHBJEKaJa MHOTOYHC/JEHHBIX HHOCTPaHHBIX CTy-
JICHTOB M yYeHbIX, NOJJEPIKUBAsS TeM CaMbIM NPecTuxk ¢pan-
Iy3CKOH MaTeMaTHKH B TeueHue nepsoii Tpetu XIX B.

B 1808 r. ¢paHuIy3cKoe NMPaBUTENLCTBO OCHOBANO Bric-
Myl0 HOPMaJIbHYIO LIKOJY, 3ajiauel KOTOPOH cTasla HOAro-
TOBKa npenojasareseil, 3arteM Gbl1 cosgan DakyibTer ec-
TeCTBEHHEIX HAayK, a MO3JHee BHICIIHE Clel[Ha/bHble [IKOJILL:
ropHasi, CTPOUTENILCTBA MOCTOB M JOpPOT, KOpaGJecTpoeHHus,
H 5TO TNOJIOXKWJIO KOHeI[ NMOouTH Ge3pasfieIbHOA MOHOMNOJNHU
INTosuTeXHUUECKOH LIKOJILL.

Bricokuil HayuHbil aBToputeT Ilapuika npusJiekan Bcex
3HAMEHUTHIX YYeHBIX, TaK YTO OCTaJbHble (paHIy3CKHEe
ropoza orouui Ha Bropo#l miaH. I'yaBHo#i ¢urypoil atoit
snoxd Owwt Oriocren-JIyn Koumm (1789—1857), kortophift
«uapui» BO ¢paHmysckoii Marematuke okoso 35 Jer. Ou
HHTEPeCcoBaJIC BCeMH pasje/laMH YHCTOH H NPHKJIaJHOMN
MaTeMaTHKH, HO €ro IVIaBHBIM JOCTHXKeHHeM, HEeCOMHEHHO,
6bL1H paGoTH B 06/1aCTH aHa/M3a U CO3/jaHHe TeopUH (YHK-
il KOMIJIEKCHOTO NepeMeHHOro.

20. Hosble ycaoBus paGoThi
matematukoB B XIX B.

Yxe B 310Xy (paHIY3CKOH PEBOJIONHH yueHble GHIIH NpPo-
¢eccuonanamMu, wieHnl Ilapmkckofi akafieMuu HayK CJIYyXH-
Ji¥ B OOLIECTBEHHBIX KOMHGCHSAX (KOMHCCHSI 1O CHCTeMe Mep
M BeCOB, Kaprorpaduueckoe GI0po H T. I.) JIHGO 3aHUMAJINCh
npenogaBanveM. OpfHaKo NO-HACTOSIEMY YCJIOBHS, MO3-
BOJIMBLINE MareMaTHKaM NpodeCCHOHANBHO 3aHMMAaThCS
CBOMM JeJIoM, GeutH coszaHml Jsuib B XIX B., Korna yBedn-
YWIOCh UYHCJIO NpenoiaBaTelbCKUX MeCT, UYTO IO3BOJIHJIO
YUYEHHIM OCBOGOAMTHCS OT MaTepHaJbHBIX npobieM H IO-
CBATHTH ce6si NMOJHOCTHIO CBOHM HCCJIEOBaHHSM.

Pacrymas neMokpaTusanusi Bhiciero o6pasoBaHHsl OT-
KpBJIa GoJslee IIMPOKHM COLHAJILHBIM CJIOAM JOCTYI K Mare-
MaTHKe. MHorue MOIVIM MOCJENOBaTh CBOEMY IPH3BaHHUIO.
Hakonen, npomuulieHHass W TeXHUYECKas PeBOJIOUHUSA BTO-
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poil MOJIOBMHEI BeKa CTHMYJIMPOBajia MHTepec K MaTeMaTH-
yeCKHM CPeICTBaM H HX COBEpLIEHCTBOBaHMIO.

3HayHTeNLHO BO3POCJIO UHCJIO HCCefoBaTteell U Hayu-
HBIX NMy6JuKanuil, GbICTPO YBeJIHUHJIOCH KOJHYECTBO Teope-
THYECKUX DPe3yJLTaTOB.

FnaBHEIMM MaTeMaTHYeCKMMH IEHTPaMHM OCTaBaJ/INCh
Opannus, 'epmanusi u AHIVIHSI, HO BCKOpe K HHUM J06aBH-
auch Urtanus, Poceus, Coepunennsle Iltatel u B MeHbinei
crenenn Hopeerusi (AGenb u Codyc JIu), Benrpus (Boiisn)
n Uexocsnopakus (Bonbuano). Xors HayyHEle HAEH YHHBEp-
CaJIbHBI M MeXXIYHapOJHBIE CBSI3H MeXJy YueHHIMH He ocJia-
GeBailoT, HayKa B 3TOT NePHOJA Pa3BHUBaeTcs B OCHOBHOM Ha
cnenuduueckoii HalnuoHaJbHOA nouse. B To BpeMa Kkak
diitep, Bepuysin nin Jlarpanx Xuiu ¥ pa6oTaiu BO MHO-
rux crpaHax, MareMatiku XIX B. ocraBajsucp Ha cBoelt
ponuHe.

B T'epManuu «koposeM MaTeMaTHKH» CUHMTAJIC COBpe-
venHuK Komn — K. @. Taycc (1777—1855) ). I'enunasnb-
HOCTb H TJIyOHHZ ero paGoT BLI3HIBalOT BocxumieHue. OH
pa6oTajs B OJMHOUKY H MaJjio MyGJHUKOBAJICA NPH IKH3HH.
llenHoCTh M MHPOTA €r0 OTKPHITHA MOJHOCTHIO NPOSBHIINCH
JIHIIb MOCJe TOCMEPTHOTO OnyGJHKOBaHHS €ro 3aMeToK H
nepenucku.

B 1810 r. Anekcanap ¢don I'ymGoabar ocHoBan Bepiun-
CKHMHl YHHBEPCHTET W NPOH3Bes pedOopPMY YHHBEPCHTETCKO-
ro o6pasosanus. OH BBeJ NpaBWJIO, 4TO Npogdeccop MoxKeT
ofyuyaTh BceMy, ueMy IIOXeJaeT, W, B YaCTHOCTH, YHTaTh
KYPCHI, NMOCBSILIEHHEIE COGCTBEHHEIM HcclenoBaHusM. B Ké-
HurcGepre, Hanpumep, SIKOGH 3aHUMAJIC B CBOHMX JIEKIHAX
HCKJIIOUMTEJILHO 3aJayaMH, HaJi KOTOPEIMH OH pa6ortal; OH
OpraHu3oBaJl NMepBHIi CEeMHHap W NbITAJNCs NpHBJEYL K 3a-
HATHSIM B HEM CBOMX JIYUIIHX CTYAeHTOB. MHorue yHHBep-
CUTETH CJIAaBWJINCh 3HAMEHHTHIMH MareMaTHKaMH, BOKPYT
KOTOPBIX «BpalljalaCh» BCS UX HAyYHAs XKU3Hb, U MOLIEPKH-
BaJqH NJIOAOTBOPHHIA AyX conepHHYecTBa. B KéunurcGepre
pa6oran $Iko6u, B Bepisune — fIko6u, Hupuxiue (c 1844
no 1855 r.) u reomerp Ilrefinep, B I'éTTHHreHe — BHavaJse
Taycc, mocne ero cmeptu HupuxJue (¢ 1855 mo 1859 r.)
u Puman (c 1854 no 1866 r.), a B KoHue Beka I'nanGept; npo-

1y Taycc cuuTalcs ¢nepBLIM MaTeMaTHKOM» He ToMbKO B I'epManui,
HO M BO BCeM MaTeMaTHuecKoM MHpe,— [Ipus, ped,
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cJaBuJIach Takxke Bropas bepsannckas mkona (nocse 1860 r,)
Bo ruaBe ¢ KymmepoM, Kponekepom u Befiepirpaccom.
3acnyxuBaer ynomuHanusa [efiennGepr, B KOTOpOM mpe-
nonaBaiu lecce W TespMrosinll, a Takxke GoJiee MeJKHe
HEHTDHI, IPYNNHpPOBABUIMECS BOKPYT OJIHOTO yueHoro: Me-
6uyca B Jlefinuure, Ilmokkepa B Bonne, ¢on Ilrayara B
dpJiaHrene " T. J.

Hemenkass MatemaTHueckasi 1KoJa HauuHasi ¢ 1850 r.
npeB3ouvia GpaHIy3CKYIO MO YHCJAY CBOHMX YYEHEIX, aKTHB-
HO JeHCTBYIOUIMX HayYHBIX LEHTPOB W ny6aukauuit. OnHuM
H3 CaMblX 3HAMEHHMTHIX MAaTeMaTHYeCKHX XKYPHAJOB Obii
Journal fiir die reine und angewandte Mathematik, ocHo-
BaHHBIH B 1826 r. Kpente, a nocJjie ero cMeptTd pyKOBOIU-
melii Bopxaparom 1),

Ha cmeny anoxe nuceM u ny6GIHYHBIX CCOP, d 3aTeM SMHO0-
xe agajgemuii, npumen XIX B., craBiinil He TOJLKO BEKOM
KPYNHBIX LIKOJ ¥ YHUBEPCHTETOB, HO H BEKOM HaYYHBIX XKYp-
HaJoB, MIX cTtajsio Tak MHoro, oco6enno nocje 1860 r., uro
Mbl MOXKEM YNOMSIHYTb JIMIIb CcaMble u3BecTHble. Bo ®panuuu
HepBEIM cTal BuIXOAUTb Journal de I'Ecole polytechnique
(1795), sateM Annales de Gergonne (1810—1831), Bulletin
de Férussac (1826—1831); B 1836 r. nosiBuscs Journal de
mathématiques pures et appliquées, ocHoBaHHb JInyBHJ-
JieM H BhIXoAsmui no ceét geHr. C 1835 r. GwuicTpoe pac-
NpOCTPaHEHHe HOBBIX pe3yJIbTAaTOB OGECNEYHBAJIOCH €xKe-
HesleJIbHBIMU OTueraMu [lapuxkckoil akanemuu Hayk (Comp-
tes rendus hebdomadaires).

Haxkonen, poau/uch nepeele MateMaTuueckue ofuecTBa
PasHBIX CTPaH U CTaJd NyGJHKOBATh CBOM GioslieTeHu: JIOH-
JIOHCKOe MareMaTuueckoe ofiectBo (1865), Ppanmysckoe
MaTeMaTHueckoe obmectBo (1872), AmepukaHCKOoe MareMa-
THueckoe obmectBo (1888), Hemenkoe maremaTnueckoe 06-
uectBo (1890) u T. A. ?)

1) B XIX B. B Poccuy MOMHMO OT/ie/IbHBIX KPYIIHBIX Y9eHHIX, TAKHX,
kak H. YU. Jlo6aueBckuii # M. B. Ocrtporpanckuit, nosBjasioTcs Neppbie
Mamemamuseckue wiKkoasl, npexxpe scero IetepGyprekas mxona IT. JI. Ye-
GhllleBa, 3HAMEHHTasi MCCAELOBaHHAMH 1O TEODUM YHceJ, TeOpHH Bepo-
ATHOCTe! ¥ TeOpHH NpHGAMKeHUs GyHKIMA. K aToft mKoJe np uHaxIeKa-~
an A, A. Mapxos, A. M. Jlanyxos, E. U. SosoTapes u apyrue nepso-
KJ1acCHble YueHbe.— [Ipum. ped.

) HoGasuM, uto B 1864 T, opranusopaicsi KPYXKOK MaTeMaTHKOB B
Mockse, KoTopsift B 1866 r, moayuua cTatyc MOCKOBCKOro MaTeMaTHY€C-
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HeBo3MoxHO onucaTh pasBHTHE BCEX MHOTOYHC/ICHHBIX
MaTeMATHY9eCKHX Teopuif, BosHHKIIMX B XIX B. Bnepsoe
OHO HE CTOJIb TECHO, KaK paHblle, CBA3aHO C 3ajauyaMH Me-
XaHHKH H GU3HKH. JIUb rapMOHHYECKHH aHANU3 M CIEKT-
pajbHas Teopusl YaCTHYHO OTBeYa]H HYXJIaM (H3HKOB;
NPOMCXOAHT GLICTPOE pas3BuUTHE MaTeMaTHuecKOH (U3SHKH.
Ho Bce znpyrue MouHele Teopun — mopoxaenns XIX
B. — CTHMYJIHPOBAJINCh BHYTPEHHUMH NOTPEGHOCTAMH caMON
MaTeMaTHKH.

[penonaBanue, KOTOPHIM 3aHHMAJIHChb MaTeMaTHKH, Obl-
JIO OIHOM M3 NPHYHH HX CTPEMJIEHHS K CTPOTOCTH H BBISICHE-
HUIO OCHOBAHMH, 4YTO, B YaCTHOCTH, GBLIO XapaKTepHO AJIS
aHa/N3a, KOTOPHIH CHJIbHO PaCUIHPHJICS ¢ BBEJAECHHEM KOMII-
nekcuoro mnepemenHoro (Kommw, Puman, Befiepmrpacc) u
co3naHueM (QYHKIMOHAJBLHOrO aHa/Iusa.

TeomeTpHs akTHBH3WpOBajNaCch M PajHKaJbHO H3MEHHM-
Jachb B CBfI3H C IOCTPOEHHEM HEeBKJHIOBHIX TIe€OMeTpHii,
yTo GbLJIO BaXKHEIM COGBITHEM C TOYKH 3peHHs MOCJ/exyrole-
ro pasBHTHS HayKH.

Hakownen, nocne 1850 r. paMgu anareGpht 6bitu GyKBasib-
HO B3OpBaHBI BO BCeX HaNpaB/IeHHAX (TeOpHsA TPYMI, Teo-
pus KoJel, u moJseil, adre6pauyeckue KpUBBHIe, JHHEHHas
anre6pa u T. A.), u ajreGpa 3anoJIoHHIa Bce 06J1acTH MaTte-
MaTHKH, OCYIIECTBJIAS MeXAY HUMH IJyGOKyl0o BHYTPeH-
Hiolo cBsidb. Bo ®panuuu anya (1830 r.), a satem YKopaan
(1870 r.) GbuIM co3parensiMu TeOpHH rpynm. AHrIHACKas
IIKOJIAa MOCJE JeCATHNETHH H30JSIHM CHOBA 3aHAJ]a NOKo-
Galoliee MeCTO W cfeiafia Baxubli BKaaj B anre6py (Ksuwu,
CusibBectp, [aMHIBTOH), KaK, BOpOYeM, H MaTeMaTHYECKYIO
¢usnky. B Hepax HeMeHKO# IIKOJIBI BHIPOCJa 3aMeyaTesib-
Has nlesifa Guectsimux agnreGpaucroB (Kymmep, Kpowe-
kep, Henekunn, BeGep u mp.).

Marematukun XIX B. npeacraBasiior co6ofi nmepexonHbii
THN MeXIY SHUHKJIONENNCTAMH MNpeibiAyllero Beka M y3-
KHMH CliellHa/IiCTaMu Hamero BpeMeHH. MIX oTkphitus oX-
BATHIBAaJH OGBIYHO OXHY, ABE MJIM TPH 06aCTH MaTeMaTHKH.

Ho B mocnennee mecarnnerne X1X B. nBoe Benukux yue-
wblx — [lyankape u I'uabGepT, ubH MAEH OKasaau rjy6o-

Koro o6mecrsa. C 1865 r. BuxoZuT Mamemamuyeckuil c60pHuK — XKYP-
Han1 M. M. O,— IIpum, ped,
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yajiee BJHMAHME Ha BClo Hayky XX B., NPOSBHJIH PasHoO-
CTOPOHHOCTb, HeBHAAHHYIO CO BpeMeH Jiiyiepa miu Iaycca.

B 1900 r. I'mis6ept BbiKasas HEOGBIYAHHYIO HHTYHIHMIO
U Jap npeaBHAeHHSs, M3JIOXKHB nepes BropriM MexayHapo-
HEIM KOHTPEeCCOM MaTeMaTHKOB CIHCOK u3 23 npoGseM, Ko-
TOpPHIE, N0 €r0 MHEHHIO, JO/UKHBl GBIIH OMNpefeNsiTh XOX
pasBuTHsa MaTematHku XX B. W neiictBUTeNBHO, HCTOpHS
STHX 3HaMeHHTHIX npobieM I'mnbbepra TecHo mepemnJenach
C HCTOpHEH COBPeMeHHOH MaTeMaTHKH.



[nasa 2
HAYAJIO PALUMOHANIBHOCTU: TPELUSA

1. Bo3HMKHOBeHMe aGCTPAKTHOrO MBILUJEHUS
B HOHHICKOJ LIKOJIe

B VI B. 10 H. 3. B rpeueckux ropoxax Majoii Asun cioxu-
Jach (opmMa aGCTPaKTHOrO MBIIJIEHHS, CTaBHIasi OCHOBOM
Bceil 3anajHoit Hayku. B Gorarom ToproBoM ropone, Kpyn-
HOM IEHTpPe NYXOBHOH KYJBLTYPhl MuJjere, IMHPOKO OTKPHI-
TOM BOCTOYHBIM BJIMSIHHSIM, HauyaJIi pasBUBaThCS (puocodus
U JelyKTHBHAs Hayka.

JoJroe Bpems nosarajd, 4To panyoHaJbHOe MBIILIEHHE
BO3HHKJIO BHE3alHO U3 HUYEro M UTO «MOMm nymb, no Komo-
pomy ¢ mex nop Hayka u udem, HawAu uoxulickue ¢huaoco-
¢oi»'), HO B HellaBHUX paboTax, B YacCTHOCTH B TpyAax Bep-
HaHa M [leTbeHHa, Ha KOTOpPHIE MbI OmUpaemcsi, GbIIH BhI-
SIBJIEHBl MH(OJIOTHYeCKHe ¥ PUTYasIbHble HCTOKH 3TOrO CHO-
co6a MbliuIeHHst. JIump NoCTeneHHO MHICJABL OCBOGOXKIAJach
OT MarMd H peNurdd. 3apoXKJAaBllascs rpedecKass Hayka
CTaBHJIa BONPOC O NMPOHCXOXKAGHHWH MHpa M OTBeyasa Ha
BONPOCHl TAKOTO POfAa: KaK M3 Xaoca MorJjia o6pasoBarhCs
Haiua Bcesiennas? [lepBrie NONBITKM MHJIETCKHX YYeHBIX
OTBETUTb Ha NOJOGHBIE BONPOCH! NEPEHOCAT B aGCTPaKTHYIO
IJIOCKOCTh OOBSICHEHUS UYBCTBEHHOTO MHpa, KOTOphE Npen-
Jarajguch JpeBHeil MudoJsoruefi. HMx onucanne Bcesenno#
elie COOTBETCTBYeT MugaM: H3 Hepas3GepHuXH W NyTaHHIEL,
KOrza BCe Belld NepeMellaHbl, BO3HHKAIOT NMaphl NPOTHBO-
TOJIOJKHOCTEH: Tropsiyee — XOJNOAHOE, CYXOe — MOKpoe, a
3aTeM IPOTHBOINOJIOKHOCTH B Nape BCTYHAIOT BO B3auMojeli-
CTBHe MexXAy co6o#, moouepenHo noGexnas W Tepns nopa-
JKeHHe.

®anec (0koso 597 r. 10 H. 3.), OCHOBONOJIOXKHUK HOHHH-
CKOH IIKOJBI, CO3AaJ KOCMOJIOTHYECKYIO TEOPHIO, OGBACHS-
loyio craHoBsieHue BceseHHO# M3 eMHCTBEHHOH NepBHY-
HO#t cy6cTaHIMM — BOABI, KOTOpasi MOXKeT INpeBpaiiaThCsl

1) Burnet, L’Aurore de la philosophie grecque,



msesssssssssss 1. XpoHosornyeckas Ta6Juua EEEEEESE————
maremaTuyeckux wkoa [peuun

MaTtemaTHKa 3M0XH

JlpeBuerpeyeckasi matemaruka (600 — 300 rr. go H.3.)

3JVIMHU3MA

OxoJo 640 — okodqo 479 rr.
IO H.3.

Oxouso 585 — okosio 400 rr.
IO H.3.

V B. J0 H.9.
Munniickne BOHHH
(480 r. mo n.3.)

Bek Ilepukaa
(450 r. pmo H.3.)

ITesononecckast Bo#HA

V u IV BB. 10 H.3.

388 r. 1o H.3.—b529 r. H.3.

Oxogo 408 — okoJi0 355 rr.
JI0 H.9.

334 r. 1o H.3.

315—255 rr. mo H.S.
Ok. 262 r. g0 H.5.
323 r. 1o u.3.—640 1. H.3.

IOan#t Lesaps
(60 r. mo H.3.)

Havano nameii sper

Honufickaa mxona (B Musere):
®Gajec (640—546 rr. mo H.3),
Anakcumangp (610—547 rr. 10 H.5.

Anaxcumen (550—480 rr. g0 H.a.{

IMudaropelickas mkosa;
ITudarop, Punonah (V B. 10 H.3.),
Apxur (428—347 rr. no H.3.).

Dneatsi:

Kcenodan u3 Komnodona, IMapmenng
(ocHoBatesb), 3eHOH (POX. Mexmy
495 u 480 rr. 10 H.3.), €ro yueHHK,

Coducrer (8 Adunax, V B. 1o H.3.):
Anakcarop Kuasomencku#t (500—
428 rr. po H.s.), Funnuit us Saugy
(pox. ok. 460 r. mo H.3.), 'unnok-
par Xwuocckuii (ymep ok. 430 r,
J0 H.3.).

Cokpar (469—399 rr. g0 H.3.).

AromucTer:

JHemorpur us A6aepst (460—370 rr.
JI0 H.3.).

INnartonoBckas Axagemus: Ilnaton
(427—347 tr. jo H.3.);

Menexm (350 r. mo H.3.), Apucreit
(2-2 noa. IV B. mo H.3.).

EBzokc u ero mkoaa B Kusuke.

OcHoOBaHHe IIKOJIH MEPUIATETUKOB,
unn Jluoesi, Apucroteqem (384—
322 rr. go H.3.).

EBkaua,
AnoJionuii.

Anexcannpufickast mkoJaa:
Apxumen (287—212 r. o H.3.),
dparocen (pox. B 284 r. A0 H.3.),
3enonop, Muncuka (II B. Ko H.3.)
Tepon, Huxomen, JTnoka, ITronemed,
Huopanr (I—III BB. H.3.).

Mann (xonen III B.), Teon u ero A04P
Hnarus, Ilpoka (V B.), EBTOKAH
(konen, V B. u nauano VI B.).

L
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BO BCe OCTaJbHOe. YIUIOTHSfICb, BOJa 0Gpa3yer TBEepAkIe
TeJa, NCNapAsiCh — BO3AYX, a OH B CBOIO 0Yepe/ib MOPOXAA-
et oroib. Ho Bosla — He TOJIBKO 3/1EMEHT, H3 KOTOPOrO BCE
CTPOHTCS, OHa W OmNOpa, HOCHTeNb: Halla 3eMJs NMOKOHTes
Ha GeCKOHEYHOH Macce BOJBI H OKPYIKeHa €0 CO BCEX CTOPOH,

s Anakcumena (okoso 546 r. 1o H. 3.) NEePBUYHBIM
3/IEMEHTOM OBbIT BO3LYX — Be3JecylHil, MEHee MarepHaJlb-
HHI, 4eM Boja, Gosiee a6CTpakTHBIA M GecopmeHHbli. Pas-
pexxeHHe H yIJIOTHEeHHE BO3AyXa CO3JaloT APYrue 3JIeMEHTH,
¥ 3TH IIPOLECCH NpeBpalleH’ss OOBACHAIOT HCTOPHIO CO3fa-
HUsI MHpa.

Anakcumanznp (610—547 rr. mo H. 3.), Apyro#f yueHHK
daneca, 3a OCHOBY BCeX Belliefi MpuUHMMaJ He MaTepHa/ib-
ghifi 3JIEMEHT, HO dmeipov (anefipoH) — HeYyTo Heofpe-
JeJIeHHOe, HEeOTPaHMUYEHHOEe, MBICMMOe KaK BMECTHJIHILE;
BCe TEJIa TaM NepeMelaHbl, H MyTeM OpraHH3alHK 3Toro Gec-
KOHEYHOI'O Xaoca BO3HHKAIOT MHPHI.

Slnpo Bcex 3THX KOHHENUMi ocTaeTcs MuGoJoruyec-
KuM. BepHaH yBHZeN B HUX Takxke OTpaxKeHHEe COLHATbHBIX
ycJI0BHH ropoja, Koropsie B VI B. mojgsepraiuch ri1yGoKHM
u3MeHeHHsIM. [IByMs BeKaMu paHblle FOpoja-moJHCH YII-
paBISJINCh KPYNHBIMH 3eMJieB/afie/IbllaMHi, U NMOBCeIHEeBHAS
XU3Hb HapOAHBIX Macc 6bla ovyeHb TsxkKesqod. JIuib oKoJIO
600 r. mo H. 3. nocJie 0xKeCcTOUeHHOH GOPBLOBI MEXKY apHCTO-
KpaTHell ¥ peMec/eHHUKaMH{ NPOM3OLLIH NepeMeHBl, U Ha-
ce/leHHe TOPOJOB (ZEMOC) MOJIYYHJO IpakAaHCKHe CBOOOAB!
¥ BO3MOXKHOCTb y4YacTBOBaTh B ynpasJseHnu. OpHo#i u3 xa-
pakTepHBIX YepT rpedeckoro ofliecTBa ¢ JApeBHeHIINX Bpe-
MeH OBIT TaK HasblBaeMhll @20H, COMEPHHUYECTBO, Gopnba,
MupHO# ¢opMoit Koropoi#t 6biiu Onumnuiickue urpel. I'pe-
KH CTPEMHJIMCh K KOH(VIMKTHBLIM CHTYalMsM H K MNOCTOSIH-
HOMY CONEPHHYECTBY; OHH HCKaJH NPOTUBHHKOB, KOTOpHIE
NO3BOMIMJIM OBl UM CAMOYTBEPAHTHCS H YKPENUThCS B CBOMX
MHeHHSIX. UToGbt GPOCHTH BBI30B APYIHM, OHH CIOCOGHEBI
ObliM 3alUIIATL caMble KpaifiHue MoJoXKeHHsi. TOT XKe AYX
conepHuYecTBa MNpPOSBASAJCA B JIOOBH TPEKOB K COCTS3a-
HUAM B KPaCHOPEYHH — OHH OTTauHBaJIM CBOE PHTOpHYeC-
KOe MacTepcTBO B crmopax. Kiaccuueckasi rpeueckasi IMBH-
JIH3aLusl — STO «IHBHJU3allUsl CJIOBeCHast», NPH HeH cHc-
TEMBE, Jalollie KapTHHY MHpa, YK€ HeJb3sl ONHCHIBATH MH-
(GamMu — OHH M NPENCTalOT Kak BONPOCH A/ OGCYXKIEHHS,
chopMyJIEPOBaHHLIE TaK, YTOOBL Ha HHX MOXKHO OBbLIO XaThb
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NOJIOXKUTEJIbHLIA WK OTpHuaTeNbHEIH oTBer. O6 3TOM CBH-
JETeNIbCTBYIOT PacCyXKJIeHHs TNOCPEACTBOM aJsIbTEPHATHB,
WM Nap, BCTPeyalouiyecs: y NepPBbIX IPeueCKUX MBICTHTeNeH.

Honuiickass KocMoJIOrHs B TOH 3aKOHYeHHOH dopwme,
KOTOpylo ell npupan AHarcuMaHzap, — 3emJisi, MOKpHITas
TEMHBIMH XOJIOXHBIMH BOJAMHM, NJIaBalOWasi B LEHTpe OGBsi-
TOH OrseM HeGeCHOH cdepbl,— MMeeT MHOro OGILIEro ¢ TOH
MOJINTHYECKOH MOJEJBbIO, KOTOpasi JIEXXHT B OCHOBE OpraH-
3alUM ropofia Kak OXHOPOAHOrO MPOCTPaHCTBAa BOKPYT OCO-
Goro LeHTpa, Qeopel,— MecTa, e NPOUCXOAUIH HapOZHbIE
coGpaHus.

Takum o6pasoM, nocreneHHbl nepexon or Muda K Hay-
Ke OTpakaeT NPHUCYLIHHA rpeKaM CKJaj yMa, AyX «aroHa» u
COIHa/IbHO-TIOJINTHYECKYIO OpPraHHU3alHio, KOTopast yCTaHO-
BWJIach B ropojax. BosHukHOBeHHe aGCTPAKTHOTrO MHILLLIE-
HHSI COOTBETCTBYET B MOJIMTHYECKOM OTHOLIEHHH YCTaHOBJIe-
HHUIO JIeMOKPaTHYeCKHX NPHHIOMIOB, & B COLHAJbHOM —
nepuofy ray6okux mnorpsicenuii. IlosBuiach uHTE/NNIEK-
TyaJbHasi NPOCJIOHKA — BpPayH, opaTopsl U ¢huaocogher (Jmo-
6uTesin MYAPOCTH, CPelH KOTOPHX OBUIM MO-HACTOSILIEMY
3Halomue JonH). OnHako noJyyeHHbIE 3HAHUS HE SIBJSJIHCH
HCKJIIOYNTE/NIbHOH COOCTBEHHOCTBIO STOM NPOCJAOHKH, HO
NOCPEACTBOM NYOJHYHKIX JHCKYCCHA CTaHOBHJINCH OOGIIHM
IOCTOSTHHEM.

IlpenMeTsl puCKyccHH, MaTeMaTHYeCKHe NMpPeJIOXKEHUs —
3TO yKe He NPOCTO TPajHUHOHHBIE (HOPMYJHUPOBKM SMIHPH-
yecKHX (paKTOB, a MoJIOXKeHHs, Tpebyiolmue AOKa3aTesbCT-
Ba, KOTOPOE€ NPHBOAMT, HCXOAS H3 OLHOrO HJIM HECKOJbKHX
npeJJIoKeHHH, HasblBaeMbIX NOCBUIKAMH, K HE06XOIHMOMY
3aKJI0YEHHIO.

2. Honniickas marematnka: Panec

IlepBbiM mpencTaBuTesNieM 3TOH HOBOH (OPMBI PallHOHAJb-
HOro MBIIUVIEHHS B MaTteMmaTtuke Gewt Panec — rocympapcr-
BeHHHIH JefTeNb, KYIel, WHXeHep, acTPOHOM, ¢ujocod H
MateMaTHK. MHOro myremiecTBys, OH H3y4HJI 3JIeMEHTHI aJ-
re6pel ¥ reOMETPHHM erHnTsAH M BaBHJIOHSH.

B reomerpun eMy NpHNHCHLIBAIOT HECKOJIBKO MpeuJIoiKe-
Huil. Bot nepBoe u3 Hux: «Juamemp Oeaum Kpyes nonosam.
CnenuasucT no HCTOPUM TPEeyecKod MaTeMaTHKH Xwu3c mo-
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JlaraeT, 4YTo Ha MEICJIb 06 STOM CBOHCTBe, HOKAa3aTelbCTBOM
KOTOPOTO OH He pacnoJiaraj, ero HaBeJU KPYrH, pasfieseH-
Hele Ha paBHBIE CeKTOPH (PHC. 2.1), KOTOphle BCTpedYasuch
Ha €THIeTCKHX NaMATHHKaX.

Bropoe mpensioxenue: «B pasrobeOpenHom mpeyorvHu-
Ke Yeaol, NPOMUBOAEHCAULUE PABHbIM CMOPOHAM, NOOOGHBL.
Corntacio Xwuacy, ®anec Mmbicauna
yIVIBl He KaK BeJHuYHHH, a Kak
(HrypH, HMEIOUHe  HEKOTOpYIo
¢opMy. DOpMBHI YNOMSHYTHIX B
3TOH (OPMYJIHPOBKE YIJIOB «IIO-
JOGHEI.

danec Takxke ykasaji, Kak H3-
MepATh pacCTosiHHe Kopabnas oT
fepera, M ero MaJIOW3BECTHBHA
cnoco6 OCHOBaH Ha paBeHCTBE
IBYX TPEYroJbHHKOB, Y KOTOPBIX
paBHH OfHAa U3 CTOPOH H ABa
NPUMBIKAIOMMUX K He# yria t).

Hakownen, eMy npumicHBaIoT TeopeMy, KOTopasi IJ1acHT,
UTO «l20A, BNUCAHHBIL 8 NOAYOKPYICHOCMb, SBAAEMCA Npsa-
MoLM» 2).

HenanexxHoCTh HCTODHYECKHX CBUIETENBCTB HE MO3BOJISA-
€T, OJHAaKO, OLEHHUTh PeaJbHbIHl BKJaJ OCHOBaTelNs rpeuvec-
KOH reoMeTpHH.

JlpeBHerpeueckass MatreMaTHKa pasBuBaJlaCh NOCJ/IENOBa-
TEJILHO, HECKOJbKHMH ULIKOJaMH, KaXKaasd M3 KOTOPBIX HC-
noJib3oBajia JOCTHXKEHHS CBOMX MpeAlecTBeHHHKOB. Tak,
HOHMIICKAs IIKOJa MaJio-foMaly TepsiJjia CBoe 3Ha4yeHHe, H B
KOHIIe KOHIIOB e Ha CMeHy mpuiia nudaropeiickas wWKoJa.

Puc. 2.1.

3. Apndmernueckas KoHuenuusi wkoabl Iudaropa

[Mudarop, Kotoprlit poauscs Ha octpoBe Camoc B61M3H Mu-
Jeta B nepBoil nosoBure VI B. 10 H. 3., ZO/MKHO GbiTh, GbLI
yueHukom Qaseca M ero mocsenoBaTesis AHakcuMaHApa.

1) Kpome yKasanHeix Bruue TeopeM [Ipoka npunHchiBaer ®dagecy
TeOpeMy O paBeHCTBE NPOTHBOIOJIOKHEIX YIVIOB, 06pa30BaHHBIX Nepeceye-
HieM gByX npambix. CeupeTeanctBaM [Ipokja MOXHO BepHTh, TaK KaK
OH pacnoniaran «Hcropueir reomerpuu» Espema Popocckoro (IV s.
I0 B, 9.).— [Ipun. peo.

npepJioxenne y Ilpokaa orcyTctayer. Cefienusi 0 HeM nepe-
Aaer [Tampuia — nucarensHuna noxn Hepona,— ITpun. ped,
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IToce jponrux myTemiecTBHiH, KOTOphbie 3aBesau ero B Eru-
ner 1 BaBuioH, oH oGocHoBascs B KpoToHe — rpedeckoi
KOJIOHUH Ha fore Mrannu, KoTopylo B Te BpeMeHa pasaupala
HeCKOHYaeMasi TNOJIMTHYeCKass H 3SKOHOMHYecKass GopnGa
Mex1y HapoxoM H apuctokparueii. [Tudarop ocHoBaJs 3uech
6paTCcTBO PEJMIHO3HOro, GUIOCOPCKOro W HayYHOTO Xapak-
Tepa ¢ MOJUTHYeCKHM YKJOHOM. ITudaropefiner mpoBoasria-
manu GopbGy NpPOTHB NaJeHUs HPABOB, BHI3SBAHHOTO poOC-
KOIIbIO, B KOTOPOH KHJIM apHUCTOKpPAaThi, H PAaTOBaJH 3a CYy-
poBbIi 06pas KH3HH, NpOCJaBIAs camoob/anaHue, cMe-
JIOCTb M KOJUIEKTHBHYIO JucuuminHy. )KuBsi cooGiiecTBoMm,
npuBepxkeHip Iludaropa coBepiuanu TaiiHble OGPAABL |
3aHUMaJNHCh H3ydeHHeM ¢uiocopun H HayK; y HHUX GBLIO
oflllee MMYIIECTBO, U CBOM Hay4HBIE OTKPHITHSI OHH JeJajiu
o6mHuM pocTosiHueM. TpPyZABl, OOBIYHO MpHIHCHIBaeMbie [Tu-
tharopy, OTHOCSTCSI, TaKMUM 06pa3oM, He TOJIBKO K JIereH-
napHomy ITudaropy, Ho BooGuie K TpyAam 3TOH IIKOJIEI MEX-
oy 585 u 400 r. 1o H. 3.

Pacnag KporoHckoro GpaTcTBa B pe3yJ/ibTaTe HapOIHOTO
BOCCTaHHSI IMOJIOKHJ KOHEI ero MOJUTHYECKOH JesTesbHOC-
TH, OIHAKO HayuyHass paboTa NpPOJAOJKaJaCh Iaxe MOCTe
paso0lleHHs ero YwIeHOB elle B TeYeHHe ABYX BEKOB.

B cBoeil kocmosoruyeckoii Konmenuuu ITudarop orka-
3aJcsl OT MOHHMCTHYECKOH HJeH NepBHUYHOH CyOCTaHIUH,
nopoxusieii Bcio Bcesennyio. Ero KoHmenuus nyaJjucTay-
Ha, W B Halps:KeHHH MeXIY IBYMS NPOTHBONOJIOXHBEIMH
NpUHIUNAMH — OrpaHHYeHHOe — HeorpaHHUeHHOe, Heduer-
HOe — YeTHOe,  €JNUHOe — MHOXeCTBEHHOe,  NpsaMoe —
KpuBOe, KBaJIpaTHOe — MPONOJIrOBaToOe — OH BUAEN MpPU-
YHHY BCAKOro pasBuTHSA. MaJsio HHTepecysich MarepHalib-
HBIMH 3JIEMEHTaM{, KOTOphle MOIVIH OBl JaTh NpeJcTaBJe-
HYE O reHesucCe Pas3/jMYHHIX COCTAaBHBIX udacteil BceseHHO#,
[Mudarop, yBieueHHbIH TJIYOOKHM DPEJNHTHO3HBIM TEUEHHEM,
OXBaTUBIUMM ['pelHio TOro BpeMeHU, CTPEMHJCA IaTh IJIO-
Ga/bHYI0O KapTuHY KocMoca B mesioM. OCHOBY Bcero OH
BHZIEJ B YHCJe, O UeM CBHIETEJLCTBYET ero JeBHu3: «Bcé ecmb
qucao» (cM. tabi. 2).

IMudaropefine, corjacHo ApucTOTeNo, paccMaTpHBAJH
gucja Kak o6pasyiomye 3jeMeHTs MaTepiun. OHH OTOXKIeCT-
BJISIJIM YMCJIA G COBOKYIHOCTSIMH TOYeK, 0o6pasyioliux reo-
MeTPHYeCKHe KOHUrypaluH, Hanono6ue PHCYHKa TOYKa-
MH Ha IeCKe MJIH PHCYHKa W3 KaMellKOoB Ha 3emJe, HJH Aa:
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ke «IOLOGHO 3Be3jaM, COCTaBJSIOUIMM CO3Be3aue». DpyHI-
BUT YBUJEJ OJMH U3 BO3MOXHBIX HCTOKOB 3TOH KOHLENIHH
B JBYX XapaKkTepHUCTHKaX HeGeCHBIX CO3BE3NUil — YuCe
CBETHJ, KOTOpBIe ero o6pasyioT, H reoMeTpuyecKoll ¢ury-
pe, KOTOPYIO OHH BBIPHCOBBIBAIOT B HeGe,— H TaK BLIPA3HJI

essssummmmngn 2. Muctuka uncen B mkose Iudaropa e

Jna muctuka-nugaropefina CoBokynHocts Umcea cocrosna H3:
MOHaJbl, UHCJa OfMH, Hauaja NPUHLIHUNA TOXAECTBA, MHAABI, YHCIA
ABa, TMEPBOrO YETHOrO M JKEHCKOr0 YWCJa, Hayaja NpPHHIHNA Hempo-
THBOPEUHsI, IPOTHBOCTOSIHMS MEeXAY MHOH H He-MHOH, TpHajwl, Iep-
BOrO HEUETHOI'O H MYMCKOFO 4YHMCJa, M T. A. M AEKajBl, KoTOpas
npeicTaBaser coGoffi CyMMy TOYeK, COJEPXKaIMUXCA B mMempaxmuc,
HJH YeTBepuIe,

KOTOpasi CJyXHJa TallHbIM CHMBOJIOM AJf 4JeHOB mHdaropefickoro
coppyxecrBa. K Hell oHu ofpailajuch co cieiylomed MOJHTBOH:

«BuyarocyioBn Hac, o GOXKeCTBEHHOe YMCJO, IODOXHBLIee GOros
u qwofe#! O cBaras, cBsitas Terpaktuc! B Te6e HCTOYHMK H KOpHH
BeuHo nBerymel npupoan! 6o ato GoxkecTBeHHOe 4MC/IO HayMHaerTcs
uHcTOM M rayOoKoH eIuMHMIEH H JOCTHTaeT CBALIEHHON YeTBePKH;
3aTeM OHO MOPOXJaeT NpaMartepb BCErO CYWIEro, Ty, 4YTO Bce OGBEAM-
HSeT, Ty, YTO NMepBOH poAMJACh, YTO HHKOIJA He OTKJOHSETCH B CTO-
POHY, Ty, YTO HHKOTAA He yTOMJsercs, CBAINeHHylo IlecATky, Kiiod
KO BCEM BelllaMs.

nudaropeickyo uneto: «l1o0obno momy xax coseeadus ume-
10Mm COUCMBEHHOE UM HUCAO, 6C U3BECIHbIE BeLyll UMErOMm Yuc-
A0%».

Sra IKOJMa 3a/I0KWJIa OCHOBEI IPeuecKOd apH(pMeTHKH,
KOTOpasi OrpaHMYMBaJach H3yuYeHHeM MeJbIX Yucesa, pac-
CMaTpMBaeMBIX KaK NUCKpeTHHI HaGop enunun. Mx apud-
MeTHKa reOMeTPHYHA: OHA pa36MBaeT YHCJa B 3aBHCHMOCTH
OT (pOPMEI COOTBETCTBYIOUINX HM (UTYyp M3 TOYEK Ha Tpey-
roNibHbE, KBajpaTHBIE, MATHYTOJbHBIE M T. A. YHCIa (GM.
Ta6a. 3). OHa Har/sHa: MHOTOYHCJIEHHBIE CBOHCTBA MHOTO-
YrOJIbHBIX YHCEJl MOXKHO HENOCPeJCTBEHHO BMJAETh Ha Ieo-
MeTpHuUeCKUX ¢urypax, KOTOprle HX H3o6paxkaior. Hampu-
Mep, MOXKHO BHAETb, YTO BCSKOE KBajpaTHOE YHCJIO sBJsA-
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eTcs CyMMOH IBYX TPeyrosbHeix uucest. KsajapaTHble 4uc-
Jla PacTyT «THOMOHHMYECKH» — T. €. OT OJHOr0 KBaJpaTHOro
Yucjia K CJefylomeMy MOXHO mnepefiTH, mpubaBHB K mnep-
BOMY eHomor (yroua). I'HoMOH — 3To Takas ¢urypa, npH-

EEESSESSS——— 3. <l>nrypﬂue YHCIA

TpeyronbHsle yncsIa

L] Y ]
o L) [ ) * [ ] L]
[ ) [ ] ® L] * L] ® [ ] [ ]
1 3= 1+2 6= 1+2+3 W=1+2+3+4 umd,

KBanparuee uncaa

16=9+7 um.
TIATHyroJbHbIE YHCa

1
S=1+4

12=5+7

22=12+10

Jlnst mosyueHHsl 3THX MHOTOYIOJIbBHBIX 4YHCeNl HAaj0 CyMMHpOBaTh
YieHbl apH(METHUECKOH INPOrpeccHH, NepBbii H3 KOTOPHIX paBeH 1.
PasHocTb 3T10# mporpeccHH paBHa 1 AJsl TPeyrOJbHHKOB, 2 AJS KBaj:
paTtoB, 3 LJSl MATHYT'OJbHHKOB M T. X.

6aBJjieHNe KOTOPOi K HEKOTOPOH Apyro# ¢urype ee yBesauuH-
BaeT, He U3MeHAs (POPMEI.

IMndaropeiinp paccmMaTpuBa/IM TaKXKe IJOCKHE H MPOCT-
PaHCTBEHHbIE YHuCJa, MHOrorpaHHele uyucia. OHHM OTKpPBIIH
TaKxke JpYXKeCTBeHHbIe YHCJAa — JBa 4MCJa SBJAIOTCA APY-
JKECTBEHHBIMH, €CJIM KaXJ0e H3 HHX PaBHO CymMMe cOGCTBeH-
HBIX JeJIuTeJell JPYyroro,— a TaKxKe COBepIUEeHHBIE YHCJIA,
T. €. paBHBIE CyMMe CBOHX COGCTBEHHBIX JEJIHTeJseH.
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Ham HeusBecTHO, Ja/iu /M OHM JOKa3aTeJbCTBO TaK Ha-
sbiBaeMoii Teopembt ITudaropa: «Keadpam zunomernysot pa-
6eH Ccymme Keadpamoe Kamemoe», HO, BEPOSITHEE BCETO,
HeT, XOTSl OHM H CO3HaBaqu HeOOXOAUMOCTb JOKa3aTelb-
cTBa 1),

IToMuMO mHeJBIX Yucesa mudaropefiltl H3ydaJu HX OT-
HOLIEHHs M CO3/la/Iu TeopHio mponopuuii. Cpeau nponopuuit
OHH BBIJIEJISIM CaMble KPacHBble, B YaCTHOCTH «MY3bIKaJb-
Hylo» nponopuuto: p/a=h/g,rne p u g — IBa uucia, @ — ux
cpennee apugmerndeckoe, (p+-q)/2, a h — nx cpepuee rap-
MOHHYeCKoe, 2 pg/(p-+q).

B I'penun BecbMa MouMTanach My3blKa, OpHYEM ee Teo-
pusi cocTaBisiia 06JaCTb MaTeMaTHKH, TOUHee TEOPHH YH-
cen. Tapmonuyeckue co3Byuus mo Iludaropy cooTBercTBy-
IOT OTHOIIEHHSIM, BBIDAXKEHHBIM C TMOMOIIBIO LEJBIX YHCEeN,
M 4YeM OTHOINEHHE MpOIlEe, T. €. YeM MEeHblle €ro YHCJIOBOEe
3HaYeHue, TEM MpEKpacHee CO3BY4YHE.

HppannoHasnpHele 4uc/ia ObIM OTKPBITHL (OGBIYHO 3TO
OTKpHITHE MNpHIOHCBIBaeTcsi nudaropeiinaMm), Korza CTajao
SICHO, YTO HEKOTOphle OTHOIUEHHs He/b3si BHIPAsUTh G IO-
MOILBIO IIEJIBIX 4HCeJ. DTO OTKPhITHE 03HaMEHOBAJO Kpylue-
Hue nudaropelckoil TOUKN 3peHHs1 O NMPeICTaBUMOCTH MHpa
C NOMOLIBIO LEJIbIX YHCEJN W BBI3BAJIO NMEPBHIl KPU3HC B HCe
TOPHM MaTeMaTHKHU.

4. dueatnl

Bansnue dnefickofi mkoJsl (V B. J0 H. 3.) Ha (OopMUPOBa-
HHe abCcTpakTHOH HayuyHO# Mbicju orpomMHo. OcHOBaTelNk
sroil mKoJnl, [lapmeHun, GBI mepBbIM, KTO CTPOrO pasiu-
yaJ 9yBCTBEHHOE U YMOIIOCTHUTaeMoe, YTO NPHUBEJO K Heus-
GexKHOH KOH(POHTAIlMH MEXIY ONBITOM M TPeGOBaHHAMHU
pasyma. MmeHHO moaToMy 3sreaThl He MPHHAJAM Nudaropeii-
CKYIO JOKTPUHY, CTaBSIIlyl0 B COOTBETCTBHE BCSIKOH BellH
yucao. Ecan nucKpeTHble OGBEKTHI MOXKHO NMPENCTaBHUThL Lie-
JBIMM YHCJIaMH, TO HHaye OOCTOHT JHeJIO B C/yyae HempephiB-
HBIX BeJNUYWH, TaKHX, KaK JJIHHBL, IJIOWIAJH, OOBEMEI
H T. X., KOTOPHE B OGLIEM CJlyYae MOXKHO MHTEPIpPeTHPOBaTh

1) TlryTapx NPHIHCHIBAET JOKa3aTeJbCTBO STOH TEODEME! CaMOMy
Iudaropy. Ananoruunbie cefienust ects u 'y Ilpokna,— IIpus. ped,

3 a Jaan-JanbMejuko
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KaK JUCKPETHhle HaGOpHl €IWHHL, JHIIb €CJH JONMyCKaTb
CYLIeCTBOBaHHe OECKOHEYHOTO YHCJIA OYeHb MaJIeHbKHX
9JIEMEHTOB, M3 KOTODPHIX 3TH OGBEKTH cocTosT. B Kavectse
peakImuy Ha 3Ty NOCJTEJHIO KOHLeNuuio 3eHOH eHCKui
(pox. mexny 495 u 480 rr. 1o H.3.) chOpMyJIHPOBaJ YeTHIPE
napajfokca, WIIIOCTPUPYIOUMX HEBO3MOXKHOCTh GeckOHed-
HOH JEJNMMOCTH U BCSKOTO IBIXKEHHsI, €CJIH MBICJAUTH MPO-

CTPAHCTBO M BpeMsl COCTOSIIIUMH M3 HEJENHMBIX YacTed (CM.
c. 235—236).

5. Coductnl

Ilo6ena aduHsH Haj mepcaMH IOJIOXKU/IA KOHEL, MUAHACKHM
BOfiHaM (B 479 r. 1o H. 5.) W 3akpenu/aa rocnoicrso AduH
Haj ApyruMH rpeyeckuMu ropogamu. Torza AduHBI JOCTHT-
JIH BeJMYaiilIero S5KOHOMHYECKOTO HOJ’heMa H HEeBHIAHHOTO
KyJbTYpHOro pacuBera. JleMOKpaTusi, ycTaHOBJEHHas B
VI B. 10 H. 3. 3akoHOzRaTenssmMu CoJionoM u KiucdeHoM, yK-
penuyack B V B. nox arunof Ilepukia, u 370 CTHMYJIMPOBa~
JIO pa3BuUTHe Bce¥ oOJacTeH 4YesOBeYeCKHX 3HaHHMH. YIpo-
YeHHe INOJIMTHYECKHX YYpeXIeHHH, CYIeCTBOBaHHE arophl,
HeOOXOZUMOCTb HMYOJNHYHBIX JUCKYCCHH MPUBOXUIU K TOMY,
YTO Hay4YHble OTKPHITHS, MO3HAHUS M CHCTEMBI MBILJIEHUSA
NPOTHBONOCTABJSJIUCH APYI APYrYy H CTaHOBWJIUCH Bceol-
UM JOCTOSTHHEM.

Ilepasi kpynHas aduHCKas IUIKOJA — 3TO IIKOJA CO-
¢uctoB, npoteCCHOHANBHEIX CTPAHCTBYIOUIMX YyuHTeJseH,
JIOOBIBAaBIINX CPEACTBA K CYIIECTBOBAaHHIO B OOMEH Ha CBOH
3HaHusg. OHU BOBJIEKAJH COTPaXiaH B CJOBECHHIE CXBATKH,
9acTO NPOUCXOAUBIINE Ha HAPOAHBIX COOpPaHHUAX, H YUYH/IH
cnopsiux OGOCHOBBIBATH CBOIO TOUKY 3peHus. IlmaToH H
ApucToTesnp CypoBO MX KDUTHKOBAJIM; OHHM BHIENH B HHX
JIMIIb MYCTHIX cropiiukoB. OGinee BpaxieGHOe OTHOILEHUE
K 3TuM ¢ujiocodaM, BO3MOXKHO, OGBACHANOCH TEM BaXKHBIM
NoJioXKeHneM B OGLIECTBEHHON KU3HH ropoja, KOTOpOro co-
(uCTHI NOCTeNeHHO AoOu/INCh. IlosnHee 3TO HEeZOBOJBLCTBO
JOCTHIJIO CBOell BepIIMHBI BO BpeMs Ipolecca H OCyXKae-
Husl Ha cMepTh CokpaTa, KOTOPOrO OGBHHSJIH B TOM, 9YTO
OH OBl COGHUCTOM.

MaremaTuyeckue mpoGJieMbl, KOTOPbiE H3yYaJH COPUCTEI,
noyYTH BcerAa OblM CBSI3aHBI C OJHOH M3 TPeX 3HAMEHHTHIX
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3a1ay JPEeBHOCTH, KOTOPHIE 3aHUMAaJH 4YeJOBeYeCKHE YMEI
B TeyeHHe MHOI'MX BEKOB: 3TO yaBOeHHe Kyba, TPHCEKLHs
yrjia ¥ KBajpaTypa Kpyra.

CorsacHo EBTOKHIO 1), NpOHCXOXKIEHHE MEpBOH 3agauu
cBsi3aHO C JiereHzxofi: Anosion ycramu Jlemocckoro opaky-
Jla MpHKasaJ YyABOUTH ajrapb cBoero xpama. )Kuremu [e-
Jioca, TakuM o6pa3oM, OKa3asuCh Iepef NpobJeMoH HaHTH
CTOPOHY X Ky6a, oOBeEM KOTOPOro BJBOE NPEBOCXOAHI Obl
00BeM Ky6a ¢ JaHHOH CTOPOHOH @, YTO paBHOCHJIBLHO pelle-
HHUIO ypaBHeHHs1 x3= 243 WJIH HaXOXJEHHI0 KyOGHYeCKOro
KOpHS u3 2.

ITeiTasich paspgeqauTh Ha TPH PaBHBIE YacTH NAHHEIH Yrod,
T'unnufi U3 dnuae! (pox. okoso 460 r. fo H. 3.), cOpHCT, COB-
pemenHnk Cokpata, H300pes HOBYIO KPUBYIO, KBaJpaTpH-
Cy, KOTOPYIO HEBO3MOXKHO IOCTPOHUTD C NMOMOLIBIO JIMHEHKH U
OUPKYJIS.

IToCKOJIBKY TIpedecKHe TIeOMeTPhl CUUTaId IPAMYI0 H
KPYr OCHOBHBIMH (urypami, OHHM BooOLie pacCcMaTpUBaIU
TOJIBKO 3aJa4H, KOTOPEIE MOXKHO PEIUNTh C OMOMUIBIO JIHHEH-
KM Y LUPKYJA (CM. npuJoxkeHue K 1. 3). Tpu ynoMsHyTeIe
3a/layd He MOAXOAAT MOJ 3TO OrpaHUYeHHe, H MOTOMY OHH
CTOJIb JOJTO INPOTHUBOCTOSIIM BCEM MONBITKAM HX PpeIIHTb,
YTO KBajparypa Kpyra craja CHHOHHMOM HepaspelnMOCTH.
Tlox xBazpaTypoil Kpyra HOHUMAIOT MOCTPOEHUE C MOMOLIbIO
LUUPKYJA M JIHHEHKHM KBafpara TOH e IVIOWaAH, 4YTO H
naHHBIR Kpyr. Eciu @ u d — cOOTBETCTBEHHO CTOPOHA KBajk-
paTa u AMaMeTp Kpyra, To Heo6X04uMO, YTOOBI BEIIOMHSAJIOCH
paBeHCTBO a%d?=mn/4, u KBajpaTypa Kpyra paBHOCHJ/IbHA
HaXOXACHHIO 3HAYEHHS LJIs1 7.

Eruntsne u BaBUJIOHSIHE, CYUTaBIINE, YTO CTOPOHA IPO-
NOPUHOHAJbHA JiNaMeTPy, BBIYHCIAWIN Y2Ke OTHOCHUTEBbHO
TouyHble 3HaueHHs m: (*%/)? u 3!/, coorBercTBeHHO. I'peku
He JOBOJILCTBOBAJHCh HAaXOXJEHHeM NpHOJIHXKEHHBIX 3Ha-
yeHU# 7, XOTS1 ApXuMe] M Jasl MeTOJ, COCTOSIIUN B 3aKJIO-
9eHHH Jt BO Bce Gosiee y3KHe I'DaHHIBI, HO Npo6GoBajH To-
CTPOHMTh KBaJpaT, paBHOBeNUKUH Kpyry. Merop Apxumena
CJYKUJ MOZJEJBIO AJsI MPHGIMKEHHOrO BHIYMCJICHHS YHCJIA
a Bonoth 40 XVII B. Ho yxke matematuku XVI B. Hltudens
H MaBpo/luKO BBICKa3bIBaJX COMHEHHSI B BO3MOXKHOCTH

1) Eprokuil (koHenm V B.— Hauamo VI B.) — KOMMeHTaTOp SNOXH
VIMHU3MA NpoM3BeleHHil KjaccHuecKoli IpeuecKoll MaTeMaTukH,

3*
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KBajgpatyphl kpyra, a Ixxefivc I'peropu (1667 r.) npenmnpu-
HSJ1 TIOMBITKY JOKa3aTh, 4TO 7 SIBJISETCH TpPaHCIEHAEHT-
HeiM gncjoM. B 1761 r. JlamGepT mokasaJi, 4To 4HC/IO & Hp-
pauuoHasbHO, a B 1882 r. JIuHAeMaHH yCTaHOBHJI €ro TpaHC-
LEHIEHTHOCTD.

6. IaaTtonosckaa AKameMHusi

ITnaton (427—347 rr. mo H. 3.), yuenuk Cokpara, X1 B
nepuon ynaaka Adun. I'opon 6bi1 ocstabien IlesonoHHec-
CKOH BOHHOH M APYTrMMH MHOT'OYHCJIEHHBIMH BOHHaMH C rpe-
yeCcKUMH ropogamu. ABroHomuu A¢uH yrpoxan uapp Pu-
Jaunn MakefOHCKHH, M JEMOKPAaTHS NepeXHBaja KpH3HC.
[Tnaton xoren cnactu AduHbl o6yueHneM ¢umocodpuu u npo-
nosefpio mobponerenu; okojo 377 r. X0 H. 3. OH OCHOBaJ
¢usI0COpCKYIO WIKOJY, NMOJYYUBIIYIO Has3BaHMe AKajleMHH,
KOTOpasi B TedeHHe LIeJIOr0 BeKa PYKOBOZWJA BCeH HHTeJ-
JIEKTyaJIbHOH KH3HbIO ropoza. OHa mpocyiiecTBoBaja J0
529 r. H. 3.— JaTHl ee 3aKPHITHS XPHCTHAHCKHM HMIIEparTo-
pom IOcTHHHAHOM, KOTODEIH cYesl HEBO3MOXKHEIM TePIETh ee
A3bIYECKHE HIeH.

IlpennasnavenHass njg o6ydeHus u Ais1 ¢uiocodckux
M HayYHBIX HCCJIefOBaHHH, AKkajeMHsi B OCHOBHOM Gbliia Op-
raHu3oBaHa Kak yueOHOe yupexkJeHHe, HO pacroJjarana
TaKXKe JKUJIBIMH TOMEIEHUSMH W MeCTOM IJsi HpOrYJOK.
He 6ynyun cam marematukoM, [1naToH ymenss1 MaTteMaTuxe
BaXKHOE MeCTO B CBOeH BOCITHTaTe/IbHOH CHCTeME H 3Hepruy-
HO TOOLIPSJ ee H3yyeHHe. B ero Tpyaax ecTb HECKOJBKO
MAaTeMaTHYECKUX MECT, KacalolllUXCsl TEOPHUM YHCeN, CTepeo-
METpHM U KOCMHYeCKHX ¢uryp (cM. taba. 4), HO ero 3Haue-
HHe IJIf MaTeMaTHKH 3aKJ/I0YeHO He B 3TOM.

Hmenno B anoxy IlnaToHa u B ero OKpyXeHHH 3apojy-
JIUCh MEepBBIE 3JeMeHTHl reovMerpud. Mx aBTopel oGoratuiu
06J1aCTh M3BECTHLIX MAaTEMAaTHYECKUX HCTHH U HavaJH ¢ TOTO,
YTO BBEJM HEpapXHUYeCKHil MOPSIOK B CHCTEMY NpeACTaBJie-
uufi. OcHOBHBIE pe3yJbTathi IV B., B YaCTHOCTH O KOHHYEC-
KHX CeueHMsX, NpHUNHUCHIBaloTcs yyeHukam [Liarona.

[1naToH cTaBuJ Bompoc O MPHPOAE H CTPYKType MaTeMa-
THKH. Ero y4YeHHKH NepBEIMH MOJIHOCTBIO OCO3HaJH a6er-
PaKTHBIl XapakTep MaTeMaTHYeCKHX o6GbekToB. OHHM pas-
JIMYQJIM PeajIbHBIE MHp H Mup uded. B TO BpeMsi Kak 4yBCT-
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aaeseesssssssmey 4. [M7aTOHOBH Tela SNSRI
HIH  KOCMHUUECKHE

durypn

%... €ro TepBOHAYaJd — TpPeyroib-
HHUK, Y KOTOPOI'O THIIOTeHY3a BABOE IJHH-
Hee MeHbIlero karera. Ecim Takue Tpe-
YTONBHUKH CJOXHTb, COBMellas MX TH-
NOTEHY3bl, U TIOBTOPHTb TaKoe AEHCTBHe
TPHXKIbI, IPHTOM TaK, 4TOGbl MeHbLIHE
KaTeThl ¥ THIOTeHY3bl CONLTHCh B OXHON
TOYKe KaK B CBOEM ILIEHTpe, TO M3 Iuec-
TH TPEYrOJbHHKOB GyXeT DOXKIEH OJUH,
H OH GyAeT paBHOCTOPOHHHM. YeTwipe
PaBHOCTOPOHHHX TPeYTrOJbHHKA COERMHS-
10TCSL TaK, 4YTO KaMjple TPH IJIOCKHX
yria o6pasyioT OfHH OOBEeMHHIH YroJ, a
HUMEHHO TaKOHM, KOTOpHIH 3aHHMaeT MeCTO
BCJIe[, 33 CaMbiM TYIBIM H3 IJIOCKHX YT-
JIOB. 3aBepIIHB NMOCTPOEHHE YeTHIpeX Ta-
KMX OGB3MHEIX YIVIOB, MBI IIOJIydyaeM
nepBuli OGBEMHBIH BHJA, HMEIOMIMi CBOM-
CTBO JEJHTb BCIO ONMCAHHYIO BOKPYT HEro
chepy Ha paBHBIe M NMOAOGHLIE YaCTH.

Bropolt BHA CTPOMTCS M3 TaKHMX XKe
HCXOHEIX TPEYrOJbHHKOE, COENUHHB-
IIAXCS B BOCEMb DABHOCTOPOHHHX Tpe-
VTONILHHKOB H 00pasylomuX Kaxablit
pas H3 yerbipex MJOCKMX YIJIOB IO Of-
HOMY 06BEMHOMY; KOI'ia TAKHX OGbEMHBIX
YIJIOB II€CTb, BTOpPOE TeJO MHOJy4YaeT
3aBepILEHHOCTb.

Tpernit Bun obpasyercs u3 cjoxe-
HHSl CTa JBajillaTH HCXOAHBIX TPEYTroJb-
HHKOB H JIBEHailaTH OGBEMHBIX YIVIOB,
KaXJbifl M3 KOTODHIX OXBaueH IMATbIO
PaBHOCTOPOHHMMH TPeYroJbHHKaMH, Tak
4TO BCe TeJIO HMeeT ABajuaTh rpaHed,
SIBJIIOMUX COOOH pPaBHOCTODOHHHE Tpe-
YrOoJIbHAKH.

Ha stoM nopoxieHuu M KOHYHJACh
3ajjaua mepBoro u3 nepBonauaJ. Ho pas-
HOGeJpEeHHbIH TPeyroJbHHK MOPOIHJI NpU-
PORY ueTBepTOro (BHAa) M IPHTOM TaK,
YTO YeThipe TPEYrOJbHHKA, NPSMbIE YIB!
KOTOPHIX BCTPeYasHuCh B OJHOM IeHTpe,

i ”0
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I podosscerue maba.

o6pasoBajii KBajjpaT; a H3 CJOXKEHHs

Q IIECTH KBaJpaTOB BOSHHKJO BoceMb 0Gb-
€MHRIX YIVIOB, KaXJblfi 13 KOTOPHIX Fap-
MOHHYHO OXBaTEIBaeTcsl TPeMsl MJIOCKHMM
npsMBIMH yraamu. CocraBHBILIeecs TaKHM
o6pasoM TeJO HMeJO OuepTaHHs Kyo6a,
HaJIeJIHHOTO WECThbI0 KBaJAPaTHRIMH I1J10C-
KHMH rpausMu. B 3anace ocrasaJock
elie MATOe MHOIOrpaHHOe MOCTPOEHHE:
ero Gor ompenenua pas Bcenennofl u
npuberHyJ K HeMmy, KOrja pa3pHCOBBI-
Bajl ee W yKpamasl.»

(Maaron «Tumeii», 54c—55d)

BeHHBIE OOBEKTHI NOJBEpP:KEHb W3MEHEHWsIM U BOCIPHHUMA-
IOTCSl TOJIbKO CYGBEKTHBHO, HX MOJEJNH He3BI6JIeMHl, IO-
CTOSIHHH U yHHBepcasbHbl. M KOHEYHO, HMEHHO B Mupe ujef
¢umocodbl AKajeMHH HCKaJu MCTHHHOE 3HAHHE, IIOCKOJBKY
OHH XOTeJIM 3HaTh TO, YTO BEYHO, a He TO, YTO B JAHHBIA MO-
MeHT poAutcss W ymupaer. Mx uHTepecoBasu CBOHCTBa uje-
aJbHOH OKPYKHOCTH, a He MHMOJIETHasi MPHPOJAa KPYroB Ha
Boze. Ilpsimasi, mpoBeneHHasi masnkoifl Ha Necke, SBJsIeTCS
JIMIb HecOBepIIEHHRIM 06pa3oM aGCTPaKkTHOH NpsSMOL. DTOT
HeCOBepIIeHHBIH PUCYHOK JiaeT TOJIbKO HEKOTOpOe NpeJCTaB-
JeHHe 06 uAealbHOH NPSIMON, OOGBEKTe MaTeMaTHYECKOro
3HaHus. Puiocodp-reomerp Gbl1 Gbl HecrocoGeH, Hampumep,
nepecyuTaTh JBa NpeaMeTa, ecju Obl OH He HOCHJI yKe B Ce-
Ge uen 4ucjaa U CywHocTH gucaa 2. ITocKOMbKY Hueu Beu-
HBl, T. €. NpPeJIeCTBYIOT BCAKOMY OMBITY, OHH MOCTHXKUMEI
HHTYUTHUBHO KaK OGBEKTH, KOTOPEIE MOXKHO CO3epLaTh MEIC-
JIEHHO.

Takoe BocnpusTHe MaTeMaTHKH, DU KOTOPOM OHa OTJe-
JieHa OT ()M3HYECKOTO MHpa, HUMeJO MOCJEACTBHS B IJIaHE
JIOKa3aTeJIbCTB: BCAKOe oOpalleHne K ONHTY OTHBHIHE 3a-
npemajock. YueHukHu IlnatoHa patoBanu 3a TO, YTOGHI HC-
T0JIb30BaTh JIMIIb JeAYKTHBHBEIE PacCyKIeHHs, H ITOT BHIGOP
paiHKaJbHO U3MEHHJl MaTeMaTHKY.

Hcropukn Hayku dYacTo 3ajaBajiu cefe BOmpoc o MpH-
yMHaX TaKOro BhI6OPa H NMPUULIH K BHIBOAY, 9TO JEJO 3JeCh
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B NOMCKaX rpeyeckumu ¢unocopamu BeYHOH H He3bIGIEMOi
HCTHHBL. Dsaropapsi cBoeff mpuUYacTHOCTH K (pHIOCOPCKUM
IIKOJIaM JpeBHerpevecKue MaTeMaTHKHM IPHHSJAH YydYacTHe
B 3THX nouckax. OIHAaKO B NPOTHUBOIIOJIOKHOCTh paccyxie-
HUAIM N0 aHANOTHH WK IO HHAYKLUHH, KOTOpHIE HE JaioT
HHKaKOH yBEepeHHOCTH B OKOHYATeJIbHOM 3akJIIOYeHHH, Oe-
Oyxkyus MPUBOLUT K aGCOJIOTHO JOCTOBEPHBIM pe3yJbTaTaMm,
€CJIH TNOCBIJIKY GBI BEPHEI.

3HaueHHe, KOTOpPOe FpeuecKHe MEICJANTENH NpuiaBain
¢dopme, crocoGCTBOBANO YCTAHOBIEHHIO KaHOHOB CTPOI'OCTH,
KOTOPBIM JHOJDKHO MOXYHMHSITHCS H3JIOKEHUE pe3yJ/IbTaTos,
JIaxe ecJIH MeTOHbl HCCJIEJOBAaHHS OTJIHYAIOTCS OT METOHOB
JIOKa3aTesbCTBa.

Hcropuku poiiroe BpeMs 06CyXKIatu pacKos, MpOHCIIe -
mufi, No-BUAUMOMY, MeXAYy YHCTOH MareMaTHKOH — yMCT-
BEHHBIM IIOCTpOeHHeM, OOJIeryaioluM nepexos OT YyBCTBeH-
HOrO K YMONIOCTUraeMOMY H K HCTHHE,— U MPUKJIaZHOH MaTe-
MaTHKOH — IIPOCTHEIM OPYAMEM TPYZAA TOProBUEB, AENBIOB U
pemec/ieHHMKOB. KiacC MHTeNIEeKTyasoB, LeNHKOM o0pa-
THUBIIHIACS K YMO3DHTEJNbHBIM IOCTPOEHHAM, BEPOSITHO, ObLI
COBEpIIEHHO Yy2KJ BCSKOH NMPaKTHKE, U MO3TOMY NOHATHO TO
npennoyTeHue, Kakoe OH OKasal JeAyKIHH, He Tpebyrouiei
obpallieHHss K ONBITY WM Ha6JI0JeHHIo.

7. Apucrorenb u Jluuei

Apucrorens (384—322 rr. no H. 3.), camMblfi H3BECTHBIA yue-
HuK [lnaroHa, mocje cMepTH CBOEro yuuTess CTaJi BOCIUTa-
tesieM AJjiekcanzpa Benukoro. B 344 r. 10 H. 3. Apucrorens
BepHy/csi B AdHHBL U CO3Za] TaM CBOIO WIKOJMY, KOTOPYIO
pasMecTW1 B THUMHACHH, TNpHUMBbIKawomeM K JIukeio (uau
Jluneto) — xpamy AnosutoHa JIukeiickoro.

Xopomo 3HAaKOMBIH C MaTeMaTHKOH CBOEr0 BpeMeHH,
Apucrorenb, Kak u IlnaToH, HHTEpecoBasicsi B OCHOBHOM ee
npupopofi U ee CBf3bio C peatbHeIM MHpOM. [lo cBoum
BO33peHHsIM OH Gbul Gosee MarepuanucroM, ueM I[lnarow,
NIOCKOJIbKY, €CJAH TOC/HeNHHH OTHOCHI MaTeMaTHYecKue
O6BEKTHI MOJHOCTBIO K 06J1acTH Hieit, To ApHCTOTeNb Orpa-
HHUYMBAJICH Bbille/leHHEM H3 HHX YHHBEPCANbHBIX CYIIHO-
cTefi — uucaa M reoMeTpuyeckod ¢opmbl. MareMaTHKa
H3y4aeT 3TU aGCTPaKIMH, BhIBEJEHHBIE HENOCPENCTBEHHO U3
CBOHCTB (pH3MYECKHX TeJ, H ApPHCTOTe/b Pa3bsACHSET OCHOB-
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Hble NOHATHSA, HeoOXOAUMEle AJiA Takoro u3yuyenus. OH pas-
JHyaeT Mexay co0oil onpefiesieHHs, aKCHOMBI, THIOTE3H M
T. 1. ¥ TOJAHHUMAET BONPOC O CYILIECTBOBAHUH ONpeNeNsieMbIX
o6bexToB (cM. Tabua. 5). B camom fene, ompefienenue He ra-
PaHTHPYET CYLIECTBOBaHHMS pacCMaTpHBaeMOro o0ObeKTa.
Tak, HerpyzHo ompefenaurb MHororpasHHuk ¢ 10 rpans-
MH H BHIBECTH €ro CBOHCTBa, AaKe eClH Tako# Gurypsr He

s 5. Apuctoreyib. OnpeneneHuss U 9jeMEeHTH CENEENN
JOKa3aTeIbCTBA

Bcesakoe o6yuenne H BCAKOE OCHOBAHHOE HA Pa3MBIILIEHHH Y4eHHe
HCXOUT U3 paHee UMEIOWe2CCa BHAHUS.

Hmets mpepBapurenbHoe 3HaHMe HEOGXOAMMO JBOSIKO, a HMEHHO:
B OJHHMX CJy4Yasix Heo6XOAMMO 3apaHee NDHHATb, 4YTO 3TO eCmb, B
JAPYTUX CJeAyeT ypasyMeTb, 4mé HMEHHO €CTb TO, O 4YeM HIeT peus,
HHOTZAA XKe HeOGXOAMMO H TO M APYToe; ...

W3 HemocpencTBeHHBIX CHJVIOTHYECKHX HauaJs me3ucoM HasbiBaw
TO, KOTOPOE HeJb3si AOKasaTh M KOTOPOe TOMY, KTO GyZer 4To-TO H3y-
uyaTh, He 06s3aTeJbHO HMeTb. TO [Hauajo], KoTopoe HEeOGXOXMMO
HMeTb KaXXJAOMY, KTO GYAeT UTO-TO H3yuaTb, $§ Ha3BIBal0 QKCUOMOU;}
HEKOTOpHle TaKHe [Hauajla], KOHEYHO, HMelOTCH, W TJIaBHEIM 00pasoM
HX Mbl OOGBIYHO TaK M Ha3biBaeM,

Tesuc, KOTOpHIi NMPUHHMAET TY WIH APYryl0 4acTb IPOTHBOpEUHS
(% uMel0 B BHLY, HalpUMep, «HEUTO €CTb» HJIH «HEUTO He €eCTby),
ecTb npednoaoxcerue, 6e3 3TOTO kKe— onpedeseHue.

Bmopas anasumuxa, Kuura I

cyuecrByer. [y ApucroTens CyllecTBOBaHHE MaTeMaTu-
4eCKOro 06beKTa YCTaHOBJIEHO, eC/IH YAaeTCsi ero MoCTPOHTb.

«3Hame — MO YcmMAHOBUMbL NpPU  NOMOWU  OOKA3aG-
meabcmsay,— nucan Apucrorens. Takum obGpasoM, obna-
JaTh 3HaAHUEM — 3TO YiKe He co3epuarb, Kak y [lmartona, a
MPOBECTH paccyXJeHHue, crnocofHOe OOBICHUTH., DTO pac-
CyXKJeHHe JO/DKHO MONYHHATHCS HEKOTOPbIM INpaBHIaM,
YCTaHOBJNEHHBIM ApHCTOTENeM, KOTOPBIH CTal TeM CaMBIM
OCHOBOMOJIOXKHHKOM JIOTHKH. YTOPSJOYHB M CHCTEMaTH3H-
poBaB 3HaHHe, APUCTOTe/b OJHOBPEMEHHO 3aJI0XKWJI OCHOBBI
pasjie/ieHUss HayKH Ha OTAE/bHbIE JHCIHIJIMHEL

B cBoeM Tpyne «®usnkas APHCTOTENb PasMBbILLIAA O
GeckoHeuHocTH. [Tocko/MBKY HE CYIIECTBOBaJO KOPPEKTHO
ONpPeNeNEHHOr0 MOHATHS GeCKOHEUHOCTH, OH MbITAJNCA B
paboTaTh KOHIENIMIO, MO3BO/ISIOLLYI0 YUUTHIBATD Pe3yAbTa:
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Thl, MOJyYaeMble MaTeMaTHKaMH C [IOMOIbI0 HUTepaiui
cnoxeHud 1 ymMHoXKeHus. TlonoxurensHbIe Hesbie Yicaa UMe-
10T GECKOHEYHYIO MOIIHOCTb MO OTHOIIEHHIO K CJIOXKEHHIO,
TIOCKOJIbKY, NpUGaB/As efHHULY K YUCIY, MOJyuyaeM HOBOe
YHCJIO U STy OMNepaiuio MOXHO NOBTOPSThH HeoNpeAeneHHO
gonro. ['eomerpuueckast BeqHuUMHA — JIMHHS, MOBEPXHOCTh
WIH Teno, GecKoHeuHa MO OTHOIIEHHIO K JeseHui0. Bpems
obnajaer TeM ke cBoiictBoM. Ho «TouKH» H «<MOMEHTBI» yXKe
He SIBJSIOTCS CaMbIMH MEJKHMH 3JIEMEHTAMH, COCTaBJISIO-
UMK JIUHMIO WIH BpeMsi, KaK 3TO GblJIO B yUeHHU nudaro-
pefineB. Touka y HUX MbIC/IUJaCh HeleluMOH, H, CIeNOBas
TeJIbHO, MHOXECTBO TOYeK He MOTJIO 06Pa3OBLIBATH Hempe-
PHIBHYIO U JenuMylo quHmo. Kak u uncsa, TOYKH SBJSIOTCA
JIUCKDETHbIMH BeJIMYHHAMH, OTJIMYHLEIMH OT HempepLIBHHIX
BEJIMYHH I'eOMeTpPHUH.

8. «Hauana» Esxkimpa ?)

PopuBmuchk B anoxy Paneca, ouenp 6/iu3Kast K CBOMM HCTO-
KaM — MmupaM, aGCTPakTHAs HayKa pacuseraja BMecTe 6
pasBUTHEM rpeueckux ropojos-nosnucos, B III B, mo H. 3.,
CTaBILIEM BEKOM KpH3HWCa /ISl STHX FOPOLOB, OHa yxKe Ghlia
BIOJIHE aBTOHOMHA, He3aBHCHMa OT (unocopuyu M pesuruu.
OT/NIMYHTENBHOM YepTOH TIpedyeckoll MaTeMaTHKH Obliu ee
JeNyKTHBHOCTD M JI0Ka3aTeJbHOCTb — CBOHCTBA, BBIKOBaH-
Hele B TOpHHJIE XKapKHX AHcKyccuil. «Hawana reomerpuu»
EBKJINIA MOJHOCTBIO OTBEYa/NM 3TUM JABYM TpeGOBaHUSAM.
BJaaropapsa cTporocté CBoeH JIOFHYECKOH CTPYKTYpHI, yMe-
JIOMY TIONOODPY XOCHOBHbLX NOHAMULY, KOTOPblE eMy CJYXKUIH
(yHIaMeHTOM, U SICHOCTH J0Ka3aTeJNbCTB 3TOT TPYA CTajd
arioreeM MaTeMaTHYeCKOTO TBOpYECTBa KJaccuueckKoit I['pe-
LA,

B V B. H. 3. [Ipokn yrtBepxkpuan, uyro, cocraBiasas «Ha-
yasnay, EBKJUL «8Ka0uur 8 HUx mHoeoe us Eedoxca, ycosep-
wencmeosans muoeoe u3 Tesmema u danr Heonposepscumbie
JdoKasameAnscmea MmMoeo, 4mo eeo NpPeOuwleCmBeHHUKI NOoKa-
3aau Hecmpoeo». EBkaug xua B I11 B. fo H. 3. B Anekcang-
puu u npenofasaJ TaM reomerpuio. Tekcer «Hauaim, KoTopeiM
MHI HBIHE pacrnosiaraeM 6Jarofaps Tpynam [eii6epra, Xusca,

1) Ha pycckoM si3HKe cyllecTByeT NOJHBIA mepesos «Hauan» Es-
Kaufa, cpenansnit . JI. Mopayxaii-BoatosckuM, koTopoMmy Mel B
OCHOBHOM cJieioBaJH.,— [Ipum. nepes,
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Taunepn H APYruX HCTOPHKOB MaTeMaTHKH, MO-BHAUMOMY,
oueHb 6/1H30K K opuruHany. Ham usBectHo, uro kHuru XIV
u XV saBasorca Gojee MO3THUMU JOOaBJIeHUAMH. Mbl He
3HaeM, SBJAIOTCH JIM NepBbie TPHHAAUATh KHUT CO3JAHHEM
ONHOTrO 4eJIOBeKa HJIH IMIKOJBI, pyKoBoaumoil EBknaupom. Hs
NpPUBENIEHHOrO BHIIIE BHICKA3bIBaHUA IIpoK/Ia MOXHO 3ak-
Jo4MTh, uTo «Hauana» ABUIKCH pe3y/bTaroM COOWUPAHHUA H
ynopsijodeHusi 6onee paHHUX PaboT; OAHAKO OT 3THX pabor
OHH B KOpHE OT/IMYAIOTCA CHCTEMAaTHYHOCTHIO H3JIOKEeHHUs,
NpH KOTOPOM Bce Gosiee CJIOXKHBIE MPeNJIOKEHUsl BBIBOAATCS
M3 HECKOJIbKUX ONpefie/eHHH, akCHOM M IOCTYJIAaTOB, KOTO-
pule npuHuMatoTcs 6e3 jgokasarensctB. Ha mnporskeHuu
Gomee pByx Thicsiuesnetuii «Hauana» EBKinma cudranucek
06pasioM CTPOTOCTH M OKasajld AJIHTe/IbHOe BJMSHHe Ha
pa3BHTHe MaTeMaTHKH.

dyHpaMeHT 3HAHHSA

IlepBoie wernipe KHuru «Hauam» mocBsilieHbl reOMeTpUH Ha
IJIOCKOCTH, U B HHUX HM3Y4YalOTCi OCHOBHBHIE CBOWCTBAa Npsi-
MoJIMHeHHbIX Guryp u okpyxHocreil. B «Hauanax» EBkaug
3aTparuBaeT JIUIIb Te 3aJauM, PElIEHHS KOTOPHIX CTPOSITCS
NpPH MOMOIIM WHMPKYJS M JIMHEAKH, MaTepHalbHBIX BOIJIO-
LIeHNH OKPYKHOCTH M IPSIMOfL.

Kuure | mpegnocnans! onpeneneHUsi MOHATHH, HCNOJb-
3yeMuIX B AanbHefimeM. OHU HOCAT HHTYUTHUBHHIH XapakTep,
MIOCKOJIbKY OlpelneNieHbl B TepMHHax (M3MYecKoil peasib-
HoctH: «Touka ecmb mo, 4mo He umeem 4acmetis (onpenee-
Hue 1). «/Tunus sce — 0auna 6e3 wupuney (onpenenenue 2).
«IIpamas AuHuA ecmb ma, KOMOPAs PABHO PACNOAOKCERA NO
omHowenuro Kk moukam Ha Hetly (onpenenenue 4). «ITosepx-
HOCMb ecmb MO, %Mo umeem MOoAbKO OAUHY U wupurys (Omn-
peneneHue 5) U T. A, 32 3THMH ONpENEJNEHUSAMU CJIELYIOT
narb mpeGosanuti (UIH TOCTYJATOB):

«Jonycmum: 1) umo om ecaxoli mouxu 00 6CAKOU MOUKU
MOJCHO NpOBECIU NPAMYIO MUHUIO,
2) u umo OepaHuUuEHHYI NPAMYIO  MONCHO
HenpepoiHo npodoaxcume Nno  npamoil;
3) u umo u3 6cAK020 yeHmpa u BCAKUM pacm-
80pom moocem Obimb ONUCAH KpYe,
4) uumo ece npsmole yeaol pastol meacdy coboll;
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5) u ecau npamas, nadarouas Ha 0ee npsmoie,
obpasyem eHYymperHue U no 00HY CHOPOHY
Yeaol, MeHoliue 0BYX NpAMbiX, MmO npodoA-
OKeHHblE HEOZPAHUYEHHO 3mu 0se npsamble
ecmpemames ¢ moti CmopoHwi, ede Yeavl
MeHbulue 08YX NPAMBIX.»

Tpu mepBHIX NOCTyJaTa 00ECNEeYHBAIOT CYILIeCTBOBaHHE
npsiMoit ¥ OKpykHocTH. [aThill, Tak HasbIBaeMblil oOCTyJIaT
0 TapaJ/iie/bHBIX — CaMblili 3HaMeHUThIH. Ero oTHOCHTENBHO
CMOXKHEIA BHJ BCErja HHTPUIOBaJ MareMaTHKOB, KOTOphHIE
NBLITAJHUCh BHIBECTH €TI0 U3 YeThIPEX NMPeIsIAYIHX HIH Booblie
oT6pocHTh, O TeX Nop, Korja B XI1X B. 00HapYyKHIOCH, YTO
MOXKHO NOCTPOMThL APYT'He, HEEBKJIHJOBHl I€OMETPHH H YTO
nsTelfl mocrynar EBK/NAA uMeeT NpaBo Ha CYIIECTBOBAaHHe,

3arem EBkauj chopmynupoBan obujue nonamus, WIA
aKCHOMBI, KOTOPHIE B [IPOTHBONOJIOXKHOCTh [TOCTYJIaTaM, Cripa-
BeJJIUBBIM TOJIbKO JJIfl TeOMEeTPHH, NPHMEHHMBI BooOLle KO
BCEM HayKaM. AKCHOMBI — 3TO TaKHe OYEBUIHLIE BellH,
KOTOpBIE, 0[O CJIOBaM ADWUCTOTENsS, <«Heo6x00umoO umems
kamcoomy, Kmo 6ydem umo-mo usysames (cM. Tabm. b5).
ITocryaar — 3TO JMIIb NPHHIHUI, KOTOPHIA reoMerp mnpef-
Jlaraer cBoeMy COOecefHHMKY MPHHSATb, HO KOTODPHIfi He sB-
JisieTcsl HM «OYEBMJHEIM», HH «aKCHOMATHYECKHM» M KOTO-
puifi MOXKHO OTBEPTHYTb, He MPUXOAA K nporuBopeumo. [To-
BHAMMOMY, EBKIHMA DpHIep:KHUBaJCS apUCTOTENeBOH TOYKH
3peHHsi, COIVIaCHO KOTOPOH IOCTyJaThl HHTEPIPeTHpOBa-
JIUCh KaK MPOCTHIE (TUMOTE3bl», KOTOPHE GYAYT NMOATBEPK-
JIeHB], €C/IH BRIBEIEHHBIE H3 HUX CJIEACTBUS GYAYT COOTBET-
CTBOB Tb jAeiicTBUTeabHOCTH. Ecaum warematnku XX B.
BHIAT B HUX NEPBOE NPOSIBIEHHE AKCHOMAaTHYECKOT'O METOAa,
No3uuus nocjefoBareseil EBknupa Gbiia Gojiee NPUMHTHUB-
Bo#i: Bmoth A0 XIV B. reomerps BHuenu B IoOCTyJaTax
€BKJIMIOBOH TIeOMETPHM HEONpOBepPXKHUMble HCTHHBI, INpPH-
MeHsileMbie JUIS1 ONHCAHHS YYBCTBEHHOTO MHpa.

CthopmyiupoBaB onpeeneHus, NOCTYJNaThl H aKCHOMBL,
EBkiun nokaswbiBaer B KHure I 3JieMeHTapHBIE CBOMCTBa
TPeyTOJBHUKOB, CPeId KOTOPhIX — YCJIOBHA paBEHCTBa,
NpuYeM JiBa TPEYrOJbHHKA PaBHBI, €CJIH OHM COBMEILAIOTCS
npu HaJoKeHUH. [lanee OMHCHIBAIOTCA HEKOTOPBIE IeOMeTpU-
YeCKHEe MOCTPOEHHS, TaKHe, KaK IOCTPOEHHE GHCCEKTPHCHI
yria, cepefjHHBl OTPe3Ka M NePNeHAHKYJAspa K IPSIMOM.
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B xuury 1 BK/OueHBl TaKKe TEOPHS mNapasJleNbHBIX
(cp. r1. 4) ¥ BhIYHC/eHHe NUIOMafiell HEKOTOPBIX MJIOCKHX
¢uryp (TpeyroJbHUKOB, NapaJjeNorpaMMoB H KBaJparoB).
Ilonarne nJomanu ABAAJNOCH (GYyHJaMeHTaJbHEIM B Tpe-
yeckoii reomerpuu. OpHoll H3 ee 3ajay ObLIO CPaBHEHHe
nJomazeil npsMouHedHbBIX QUTYP ¢ MOMOLIBIO MOHATHS 3K-
BHBaJIeHTHHIX (Uryp, T. €. TaKHX, KOTOpble HMEIOT OIMHa-
KOBYIO ILIOLIAaNb, HO He PaBHBL

B kuunre 11 3a03keHbl OCHOBEI TaK Ha3blBaeMOH reoMeTp u-
yeckol aJreGpbl, BocxoAfmiefl K ImKkose ITugaropa. Bcee
BeJIMYUHEL B Hell NpeJCTaBJIeHbl [eOMETP HUECKH, U Onepauiu
HaJ YHCIaMH BHIOJHAIOTCA Teomerpuueckd. Umucna 3ame-
HeHBl oTpe3Kamu npsamoii. Ilpoussenenue nByx uucen, ab,
TakUM 00pa3oM,— He 4TO MHOe, KaK IJIOWafb MPSAMOYTOJb-
HHKa co cropoHaMu a U b 1). IlpousBesenue Tpex uucen —
ob6vem. CloXeHHe IBYX 4HCeJ NPOU3BOAMJIOCH NPHKJIALbI-
BaHHMEM KOHEll K KOHILY OTPE3KOB IpPSIMOH, KOTOphle HX
NPEeCTaBSAIOT; Npou3BeleHHe ab Jenuioch Ha 4YHCIO ¢
TIOCTPOEHHEM C TIOMOLIbIO NMPHIOKEHUS TIIomaned mnpsMo-
YTOJIbHHKA CO CTOPOHOH ¢ M JAHHOH IJIOMaAbio ab. DTOT xKe
MeToj, KaK Mbl YBUIMM Mo3ke (paccMarpuBasf KHHry VI, B
KOTOpO#i JaioTcst oflife TeopeMbl, Jiexallie B OCHOBE 3TOTO
MeTofa), MNOMOraer pelaTh TreOMETPHYECKH KBaJpaTHble
ypaBHeHHS.

Kuura 111 menukoM mocBsillieHa reOMeTPHH OKPYKHOCTH
(cMm. ra. 4), a B kHure 1V usyvalorcs npaBHI/IBHEIE MHOTO-
YTOJIbHUKH, BITHCAHHbIE B OKPYIKHOCTD, a TAKXKe ONHCaHHbIE
BOKPYTr Hee.

Teopus nponopumii Kkunru V

Ecau nepBuie YeThipe KHHIHM 3JIeMEHTapHbl, To KHura V°
HanHCaHa Ha 3HaYHTEJbHO GoJiee BHICOKOM YPOBHe, a TeopHs
OTHOIIIEHUH, KOTOpas B Hell H3ydaercs,— Bellb OYeHb TOH-
Kas. MHorza ee npunuceBaior EBnokcy Kuunckomy (0Ko/10

1) 3pech ¥ Jajiee aBTOpHl FOBOPSAT 06 «ONepalHAX Haj YHCIaMHY.
MexJly TeM IpeKH CTPOTO OTJIMYaJH YHCJIA — MHOXKECTBA eJMHHMI — OT
NIPOCTPaHCTBEeHHO-NPOTSKEHHbIX BesHyHH, ITpou3sBenenneM na{’x quces
CHOBa GLUIO UHCJIO (3TO MpoM3BefeHHe onpefensierca B kuure VII «Ha-
yan» EBKINAa), a npoussefieHHe ABYX BEJHUYHH — OTPE3KOB — MOCTPO-
€HHBIf Ha HUX NPAMOYTOJbHHK, T. €. BeJHUHHA AByMepHas. I'eomerpHue-
CKast anre6pa cTpowiace He JJIsl UHced, a AJAfA BeJTHYUH,— [Tpum, ped.
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400—355 rr. [0 H. 3.), OCHOBaTe/MO MKOJL B KH3nKe, KOTO-
pas comepHHYala C IJIaTOHOBCKOH Akajemuell, OHaKO
¢axkT aBropctBa EBjokca He JokasaH.

[lonAtHe oOTHOWIEHHMS BO3HMKaeT HHTYHTHBHO, KOrjia
XOTAT CPaBHUTb 1Be BENIHYHHH, T. €. H3MepUTb HX. Taxk,
nuparopefinsl  pa3paboTand TEOPHIO OTHOIIEHMH, HO OHa
Obl1a MPHUMEHHMa JIMIIb K COM3MEPHMBIM BeJNHYHHAM, T. €.
BeJIMUMHAM, OTHOILEHHe KOTOPHIX MOXKHO BBIPAa3uTh C IIO-
MOLIbIO UeJbIX 4YHcesa: mnudaropednsl HHTEPIPeTHPOBAIU
reoMeTpHyecKHe BeJUYHHEI KaK JUCKPeTHble Habophl eNHHHIL.
TakuMm o6pa3oM, OHM MOIJIM CPaBHHMBAThb JIBE BEJHUYHHHI,
TOJBKO €CJH OHM HMeNH OOILyI0 efHHMIly U3MepeHUs, TaK
4TO KaXKAasi U3 HUX Gblja [e/bIM KpaTHBIM 3TOH oblel exu-
nuuel. Ecnu, Hanmpumep, IjiMHa ONHOTO OTpe3Ka NpsaMOH
COIEPKUT M €IUHHIL, a JAJIMHA JPYTOro OTPe3Ka CONEPIKHUT 7
€HHUI, TO 3TH JBE IJIMHBI HaXONATCS B OTHOLIEHHU M ; N.
Opnako, NBITasiCh COOTHECTH JHaroHalb KBajpaTa C €ro
CTOPOHOH, mnuparopefinsl KOHCTaTHPOBaJH C yKacoM, 9YTO
5TH J(Be B&JIHYHHBL He HMeIOT o6med Meprl. To, uTo GBLIO 3pH-
MOl peasIbHOCTBHIO C TOYKH 3PEHHs] TeOMeTPHH, CTaHOBHIOCh
HeCYLIeCTBYIOIHMM TIPHU NOMBITKE BHIPA3UTh 3TO NOCPEACTBOM
OTHOIIEHHA LeNBIX 4YHcesd. DTH apUpMeTHYeCKH HecyllecT-
BYIOIIMEe HecOU3MepUMBle OTPe3KH YCKOJb3aJH OT mudaro-
pefickoli Teopuu orHoweHuii. Teopus mpomopuuit, paspa-
GoraHHas B KHure V, OIMHAKOBO XOpOILO NpHJjaranach 4 K
COM3MEPHUMBIM ¥ K HECOH3MEPHMBIM BeJHYHHAM.

Teopusa npomnopuuil nperctabiser cofoil IieleBp Mare-
MAaTHYeCKOH JIUTepaTypel Bcex BpeMeH. Ha mnporskenun
MHOT'HX BEKOB OHa HHTepecoBaja M HMHTPUroBajla MareMa-
tTukoB. Kapn Befepmrpace, npoussenmuii pedopmy Mare-
MaTHyecKoro aHanusa B X1X B., orTnas et 1o/KHOe, MPUHSAB
U3BECTHRIE ONpeneseHust 5, 6 MpomopIUHOHAILHOCTH BeJH-
ypH (cp. Ta6J1. 6) U UPUMEHHB UX K ONpeleneHHio paBeHCTBa
IByx uuces. OmHAaKO MOCTPOEHHEe MHOXKECTBAa YHcen !) He
BXOIMJIO B Hamepenus EBK/aHNa, OH JHmb CTpeMuics o6oc-
HOBaThb H3MepeHMe BeqnuuH. Ero Teopus urpaer B rpeyec-
KON MaTeMaTHKe TaKylo Xe poJib, KaK TeOpHs BellecTBeH-
HEIX YHCe]l B COBPEMEHHOM MaTeMaTHuyeCKOM aHaJuse.

1) To ecTh MHOXECTBAa BCEX AEHCTBHTEILHEIX (TOJIOKHTEAbHBIX) 9H~
cel.— [pum. ped,
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EBkJ/IHA BKJIOYAJ B OHATHE 8eAU4LHbL JJUHBL, TIIOMANY,
o0beMbl, Beca, YIVbl, BpeMeHHbIe HHTEpPBaJbl U T. 4., XOTH
Hurje o6 stoM He mucaj. OTKa3aBIIKCh HCNOJb30BAaTh eo-
MEeTPHYECKYIO OYeBHJHOCTb, HO H30eras TakxKe obpalleHHst

smmssumssmssn 6. [lepsoie onpefeseHHs KHHru V s
«Hauan» Eskaupa

1. Yactb ecTb BesqHunHA (OT) BeJMUMHBI, MeHbluas (0T) Gouibliei,
ecJM OHa u3MepseT GoabLIyIO.

2. KparHoe xxe—Goabluasi (0T) MeHbluefl, ecld OHAa H3MepsieTcs
MeHbIIeH.

3. OTHOIIEHHe €CTb HEKOTOpas S8aBHCHMOCTb ABYX OJHODOLHBEIX
BeJIHYHH O KOJHYECTBY.

4. ToBOpAT, YTO BEJHYHHbI MMEIOT OTHOLIEHHe MeXAy Cco6oii, ecau
OHH, B3fiTHIe KPaTHO, MOTYT IPEB30ATH ApYyr Apyra.

5. T'oBOpAT, YTO BeJHYMHB HAXOZATCH B TOM JK€ OTHOLICHHH:
nepsas KO BTOPOH M TpeTbsl K 4eTBEPTOH, €CJIM pPaBHOKpaTHbIE NepBOH
H TpeTbel OJHOBpeMEHHO GoJblile, HJH OXHOBPEMEHHO paBHbI, HJIH
OINHOBPEMEHHO MeHbIlle PaBHOKDAaTHBHIX BTOPOMi M ueTBepTOf Kaxpas
KaX/l0it npu Kako#t Obl TO HH OBVIO KPaTHOCTH, €CJH B3ATh HX B CO-
OTBETCTBEHHOM MNOpSAAKe.

6. BenmuuHBI e, HMEIOUIHE TO K€ OTHOIIEHHe, NyCTb Ha3blBa-
I0TCSl TPONOP HOHAJbHBIMH.

K apujMeTHKe, OH He MPHUNUCHIBAT BEJIHYHHAM YHCJIEHHBIX
3HaYeHHi.

Ero onpepnenenue 4 (cp. Taba. 6) ycraHaBauBaer, Kakue
BEJMYMHBl MOXKHO CPaBHUBaTh; HeNlb3sl 00pa30BaTh OTHO-
LIEHHe JBYX BeJHYHH, OfHA U3 KOTOPLIX Oblia Ol HACTOJILKO
MaJla, YTO HHKaKoe ee KOHEUHOe KpaTHOe He MOXKEeT Ipe-
B30HTH [PYTYIO BeIUYHHY. DTO OmNpeleneHue, HasbpBaeMoe
akcuomoli Apxumeda, o KOTOPoil peub MOHZET Janee, UCKJIO-
yaeT 6eCKOHEYHO MaJsble U 0eCKOHEUHO GOJIbIINe BEJTHUHHBL.
Onpefenenye NPONOPUHOHANbHEIX BEeJHUUH SIBJSAJIOCH KJIIO-
ueBBIM J/IS1 BCeX MOCTPOeHHH KHurH V (cM. Ta6na. 6, ompe-
Ienenne 5). B HeM ykaselBanuch HeoGXOAMMbIE U JOCTAaTOY-
Hble YCJIOBHA TOro, 4ro0bl [iBa OTHOIIEHUS ObLIM pPaBHHL:

Jlaubl BeJquuuHbl @, b, ¢ ¥ d, OHH HMEIOT OAHO H TO Ke
OTHOIWEeHHe a/b=c/d, ecqu /il BCEX LEMKIX # U M CIpaBej-
JIUBHl CJeAyIOUIHe HMIIJIMKAIIHH:

ecnd ma > nb, TO mc > nd,;
ecnu ma==nb, TO mc = nd,
ecmu ma < nb, To mc < nd.
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EBKJAML BBes 3aTeM JMHeflHOe ynopsjoueHne Ha MHOXKe-
CTBe OTHOWIEHWH BeJMYHH, T. €., CIesaJ BO3MOXKHEIM CpaB-
HeHue JIIOObIX JBYX OTHOILEHHI.

Ypanoch JoKas3aTh, YTO OnpejiesieHHe B NeNHT MHOXKe-
CTBO pPallMOHAJBHBIX UHCEN Ha ABa HeNyCTHIX Hemnepecekaro-
L[MXCS MOJMHOXKECTBA, TaKUX, UTO BCAKOE YHCJIO U3 NEePBOTO
MHOXKeCTBa CTPOro GoJibllie JIOGOro YHUC/a H3 BTOPOrO, T. €.
3TO OmpefiesieHNe 3a1aeT 0e0ekurH0080 cederue Ha MHOMXKECTBE
pauMoHanbHBIX umcen (cp. . 5, c. 289). Takoe ceueHue
onpene/nsier AelcTBUTe/NbHOe (palMOHANIBbHOE MM HPpaIHo-
HasbHOe) uucyio. Ho, Kak Mbl yKe paHblie 3aMeTHJIH, He
370 OBLIO Liesbio EBKJHAA.

W3 BocemHajpuaru onpefenenuil, NOMellleHHEIX B Hayase
BCeHl KHUTH, U OOIIUX MOHATHH, cHOPpMYTHPOBAaHHBIX B KHU-
re I, c BOCXUTHTENLHEIM H3SILIECTBOM M IOYTH Ge3 JIOrHYecKux
HefoueToB EBK/AHI BoiBenl (He mpuberasi K INOCTyJaTaM,
cofiepKaHue KOTOPHIX GHIJIO FeOMEeTPHYECKHM) IBailaTh TEo-
peM, B KOTOPHIX yCTaHaBJIHBAJNUCh CBOHCTBA BEMHYHH H HX
orHoweHu#t. O KoKasan, Hanpumep (Mbl epEBOXUM €ro yT1-
BEpKAEHUS Ha COBpEMeHHEIH ajre6paHuecKuil f3bIK), YTO

m(a-li—b—i— c+...)=ma+mb+mec+ ... (upemaoxe-
Hue 1);

;
eca %-:-3- , TO %=% (npexnoxenue 4);

ecJIH -‘;-=-% H -%z-;-, TO -;m-;—(npemomeﬂne 11);
ecJ %=%=-;—, TO -%-—-Z—_l_tfi%; (npennoxenue 12);
eciH %—:70 Hecan a>c, 10 b>d;

ecm a==¢, T0 b=d,
ecn a<c, 10 b<d (npemnoxe-

Hue 14);
ma a
75 =7 A BCAKOTO IEJIOro m (npennoxenue 15);
a c a b R
&M =—, T0 —=— (npennioxenue 16);
/] [4 at+b c+d
€CIH & =-7, TO —-}-;: 5 (mpennoxenne 18).
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NPENJNOXEHUE 16
Teopema

Ecnu geTbipe BeJMYMHB! TNPONOPHMOHAMbHBI, TO OHH GYAYT Ipo-
NOPIMOHAMbHB TaKiKe Moc/e NepecTaHOBKH.

Iycts nanbl uwethlpe mponopuHOHaJbHBIX Beauuusn A, B, C, D,
u nycts A oTHocutcst K B kak C x D; s yTBepXKjaio, 4TO STH BeJH-
4uHbl OyJyT NPONOPLHMOHANbHBI TaKXKe IOCJAE INEPeCTAaHOBKH, T. €. A
6yzer oTHocutbesl K C Kak B k D.

BosbmeM paBHOKpaTHe E H
F Bennuud A m B u npyrue ka-
Kue-HUGY b paBHOKpaTHbie G U H
BesnupH C u D.

Iockonbky E umeer Takywo
JKe KDPaTHOCTb I10 OTHOLIEHHIO K A,
yro F K B, u uacti, cpaBHuBae-
MBle MeXJy co6oil, UMeOT TO XKe
OTHOLIEHHE, YTO M HX PaBHOKpaT-
Hble, BeJM4YUHA A GYJET OTHOCHTb-
ca K Bxak E k F. Ho A or-
HocuTcss K B Kak C K D; 3Ha-
uut, C orsocutcsi K D kak Ex F.
Kpome Toro, nockosneky G u H—
paBHoKpatHeie C 1 D, BeauunHa
C 6yner otHocuThest K D xak G
kK H. Ho C otHocurcs K D Kak
E x F; cnepoBareqnHo, E oTHO-
curea K F kak G x H. Ho, ecaun
yeThIpe BeJIHYHHEI NPONOPI{ HOHAJb-
HBl ¥ NlepBasi U3 HHX 6oJblle, 4eM
TpeThbsi, BTOpas 6yner 6oJblue, yeM
yeTBepTasi; ecau nepBas Gyner
paBHa Tpetheit, Bropas Gyjer pas-
Ha 4YeTBepTOH; M ecau Iiepeast
MeHbIIle, YeM TPeTbsl, TO BTOpast
6yler MeHbllle, uYeM 4YeTBepTas.
CiaenoBaresbHo, ecii E mpesoc-
xoput G, To BeamunmHa F Gyjer
npesocxoauts H; ecim E paBHa
G, 10 BesmuuHa F Gyner paBHa
H, u ecau E menbme, yem G, TO
BeqnyuHa F 6yjeT MeHblle, ueM
H. Ho E u F—Hekorophle paB-
Hokpatusie A u B, a G u H—
HEKOTOpHIE JPYrHe paBHOKpaTHbE
C u D; cnepoBatenbHo, A OTHO-
cutes K C, Kak B oraocurcsi K D.

Eciu m 1 n—uensle 4ucaa, TO
A_mA
B mB

H

% =%% (npena. 15).

Tockoabky -g—:% , HMeeM

mA nC
;n-E—n—D' (npenJI. ll).
CrenoBaTtebHO,

ecan mA > nC, o mB > nD,

ecad mA=nC, To mB=nD,
7}

ecit mA < nC, o mB < nD,

HO 3TO BJIeYeT 3a coGOH paBeHCT-
Bo (omp. )

A_B
cC D’

Cl1e10BaTe/IbHO, €C/IM YeThIpe BEJHYHMHB PONOPIHOHAIBHE, OHH OyRyT
TaKKe INPOMOPUHOHANLHB TMOCJAe NEepecCTaHOBKH, YTO H TPeGOBajIoCh
NOKasaTb.
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B tabn. 7 paercs npuMep OpUTrMHANIBLHOIO JOKAa3aTeJbCT-
Ba EBK/IHJa U ero nepeBoj Ha sI3bIK COBpeMeHHHIX 0003Ha-
YeHud.

EBkaug joxasan npepjoxeHue 18 paccyxienuHem oOT
NPOTHBHOI'O M HeSBHO UCIOJb30BaJl CYLIeCTBOBaHHE YeTBep-
TO! MPONOPILHOHANBHOMN X 115 TPeX JAaHHLIX BeJUUYHH 4, b, c,
T. €. TaKol BeJHYMHHl ¥, 4T0 a/b=c/x. Ee cymecrBoBaHHe
ObLLJIO J0Ka3aHO JIMIIb B YaCTHOM cJydyae, KOTAa BeJHYHHEI
SIBJSIIOTCS JJVIMHAMU [PSAMOJNHHEAHbIX OTPE3KOB (Npensioxe-
Hue 12 xuurn VI). Jonyckarb cyuiecTBoBaHHe ueTBEpTOH
MPONOPIMOHANBbHON AJA BeJHYUH B Oosee oflLieM ciydyae
ObLTO, TaKUM 06pa3oM, He BIIOJIHE 3aKOHHO, M HAC yIMBJISET,
4YTO TaK INOCTylaJ aBTOpP, KOTOpBHIH crapaJjcs Hu36eraTb
BCAKHX CCHUIOK Ha TIeOMETPHI0 M JIOTHYECKH BHIBOLHTH
CBOHCTBa BeJIHUHH M3 yKe ycraHoBJeHHBIX. OXHaKo crporoe
JOKa3aTe/bCTBO CYLIeCTBOBAHUS YeTBEPTO MPONOPIHOHAb-
HO notpeboBano Gbl MaTeMaTHYECKOro MOHATHS HeNpephiB-
HOCTH, O KOTOPOM TI'DeKH HMeNH JIHIIb CMYTHOe NpefcTaB-
JIeHHe U TaK U He cMOTJIH cTporo chopMynaupoBars. JenekHuy,
IepBLIM IOCTPOUJT HEMPephIBHYIO 06Js1acTh BenuuuH (1872 r.).

Mpunoxenne miomanei

B xkuure VI teopus npomopuuit kauru V mpumeHsiercs K
NPSAMOJIMHERHbIM (UrypaM, K ['eOMETPHM Ha IJIOCKOCTH H, B
YaCTHOCTH, K NMOJOOHBIM Gurypam, npuuem «nodobHbie nps-
MOAUHELHbLe hucypol CYmo me, KOMOpole UMeEOm Yeabl, pagHsle
no nopadKy, u CMOPOHbL NPU PABHBLX YeAaX NPONOPYLUOHAAL-
Hote». EBKIINI HCTIONIB30BaJI 3[1eCh 3HaMEHHUToe onpefesieHne 5
JJIsi TPOBEPKH MNPONOPIHOHANBLHOCTH NMPH J0Ka3aTesbCTBe
NePBOTO NPEJIOKEHHUS, YCTaHaBJMBawOmero ToT GakT, 4To
KMPEYeOAbHUKU U  NAPANIeN0ZpAMMbL, HAX00AUuecs nod
00HOll u moti sce svicomotl, omuocames Opye K opyey Kax
06HOBaKUAY. 3eChb MOXKHO OGHapYXHThb TaKxke (Npejsoxe-
Hug X XV—XXIX) ocHOBBI TEXHHKH IIOCTPOEHHS, Pa3BUTHIE
B mKose ITuparopa u Ha3BaHHLIE npusosceruem naouwadeld.
DTa TeXHHKa OXBaTblBaeT TPH DPa3JHUYHBIX IMOCTPOEHHUS C
NOMOIILBIO JIMIIL DUPKYJSA W JauHeiiku., [lepBoe HaswlBaercs
npocmein WM napaboiudeckum npuaoscerue. Pedb uger o
NIOCTPOGHHH NapaJsjieiorpaMMma C 3aJaHHBIM YIVIOM, PaBHO-
BEJIMKOTO HEKOTOPOH NpAMOJIHHeHHOH ¢urype, Toxe AaH-
Ho#i. Tounee, EBkaug 3agaBascs orpeskoM AD, yriom npu
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TOYKe A M IJIOmMAaznbio ¢ HeKofl NMpsAMOMMHeRHON (Urypul u
crpoun Ha AD napanenorpamm ADFI ¢ 3Tum yraioM npu
BepumuHe A, miomagb KOTOporo Gblia paBHa NAHHOM MJIO-
mwanu ¢ (cM. puc. 2.2a). B cryuae npuaoxcenus ¢ Hedocmams-

i ™

A

S

Puc, 2,2a, Ilpocroe, unu mapaGonnueckoe, MpUAOKEHue,

i

Puc. 2.2b, TIpnnoxeHne ¢ HEAOCTATKOM, WM SJJHIITHYECKOE IPUIIOKEHNE,

////ﬂ//

Puc. 2,2¢, IMpunoxenne ¢ naGuTKOM, AN anepGOJluqecxoe NpHJIONKe=
HHe,
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KOM, HJIH 3AAUNMULECK020 npuroxenus ¥) (M. puc. 2.2b), oH
crpoun Ha AD napananenorpaMM JaHHOH mJjouagu ¢, He-
IOCTAaTOK KoToporo Obl1 NogoGeH mnapaJuenorpammy A,
T. €. OCHOBaHHe IIOCTPOEHHOI'0 NapaJjesiorpaMMa He IOJ-
HOCTBIO NOKpPBIBaJIO JaHHEIH otpe3ok AD. B cayuae npuio-
oeHUs ¢ u306imKOM, WIN 2unepboAU4ecKoz0 npuroNceHus )
(cMm. puc. 2.2c), napannenorpaMmm CTpOMWICS Ha MPOJOJIKEH-
HoM otpe3ke AD.

Yacro nanneiit yros 6e11 npsameM, [Ipoctoe npusoxenue
N03BOJISIJIO TOTi2 NIOCTPOUTb BTOPYIO CTOPOHY HPSIMOYIOJb-
Hyuka. Korzna 3anaHHbli A71s MOROGHS mapasiiesiorpamMM Obla
KBaJpaToM, MPWJIOXKEHUS C HENOCTaTKOM M C H36LITKOM
MO3BOJMSIIM HAHTH NOJOXKUTENbHBIH KOpPeHb YpaBHEHM BTO-
poro nopsiika ax = x*=c¢, rAe ¢ NOJOXUTEILHO.

HleficTBUTeNbHO, ecaM K JaHHoMy otpe3ky AD (cwm.
puc. 2.3) npunaraercs npaMoyroasHuk ACFI nmomany,
Aanneied

T z ]
A B e 0/, )
¢
I £
{flocmpoenne: K G

Puc. 2.3,

paBHOH! JlaHHOM NJIOMIafy ¢, ¥ Takol, yTo Hepocratok CDJF
paBeH KBajpary x2, TO miomanb rioMoHa BDHGFE, rpe
B — cepenuia AD, Gyner paBHa MJOMWAagH MpSIMOYTOJb-
nuka ACFI. Tlnomans rHOMOHa, paBHasi PasHOCTH MJIOIIA-
el KBagpara co cTopoHo# BD=a/2 yu KBaapaTa co CTOPOHOM

1) TepMHH <SMTHNTHYECKOE TDHIOKEHHe» MNPOHCXOZMT OT CJIOBA
elleigsis — HenocraTok,.— ITpun. peo.

) TepMHH «THIepGoMHIECKOE MPHIOKEHHe» NPOUCKXOAUT OT CJI0BA
hyperbole — u3Gurox,— [Tpus. ped,
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EF=a/2—x, paBHa (B COBpeMeHHbIX ajrebpaHueckux 06o3-
HayeHHsX)

2) ¢ %) =ax—x

2 2 - '

IMTnomaaw npsmoyronsnyuka ACF I no nocTpoeHHIo paBHA
¢, HO, C Apyrofl cTopoHbl, OHa paBHa (a/2)x+ (a/2—x)x=
=qax—x?. CllenoBaTe/bHO, ax—x?=¢, ¥ NOCTPOEHHE [HOMO-
Ha MO03BOJsieT HafTH 3HaueHHe X.

ApudmeTnyeckue KHHUIH

Kuurn VII, VIII u IX cocraBasioT Tpakrar MO TeOpHH
4HCes; TeopHd MPONOPI K B HUX NpHIAraercs K 4ucjaam ).

M3 mHOrux cBo#icTB 4ucen, HccleRoBaHHBIX EBKmaupom
(4eTHOCTb, HENHMMOCTH M T. A.), Mbl TIPOLMUTHPYEM TOJIHKO
npensioxkenne 20 kuurum IX, ycraHaBauBaiollee Cyiect-
BOBaHHe 6ECKOHEUHOr0 MHOMKECTBA «IEPBLIX», T. €. NPOCTHIX,
aucen: «[lepsoix uucen cyujecmsyem 6oablULe 8CK020 NpedAo-
HCEHHO20 KOAUueCmea nepabix 4icesy. Ero 10KasaresibCTBO OT
IPOTHBHOI'O JO CHX NOP MOXHO Ha#iTu B ydeOHMKaX @O
aJreGpe.

Ilycts paHel npoctble uucna a, b, ¢, ..., k
abc. . .k — nx npoussenenyve. Ecim K Hemy npubaBuTth
enuHuLy, TO abc. . .k+1 Gyner npOCTBIM MJIH HENPOCTBIM.

Ecau abe. . .k+1 — mpocroe, TO 3TO TO NPOCTOE YHCJIO,
KoTopoe Jo00aBJseTcsi K MAaHHOH COBOKYMHOCTH.

Ecnu xe Her, TO abc. . .k+1 B cuiy onHON M3 TeopeM
kuuru VII siBisiercss KpaTHBIM POCTOrO 4MCIA p, IPHUEM p
He MoxeT ObITb OJHHM H3 3aJaHHBIX NMPOCTBIX 4ucen a, b,
¢ ..., k.

JIeficTBUTENLHO, AOMYCTHM, YTO p HAXOIUTCS CPEAM 3THX
3aJlaHHBIX MPOCTHIX 4Yuces. Toria ux npousBeneHue AeaUTCS
Ha p. Ho abc. . .k-+1 Takxke pmenurcs Ha p, a cleloBa-
TEJBbHO, Ha p NO/KHA AENUThCA Pa3HOCTb, KOTOpasd paBHa 1,
49TO HEBO3MOXKHO,

1) B kuure VII usanaraercst Teopusi MpONOpIHMi, COBEPLIEHHO OTIHY-
Hasi oT noctpoeHHoli B Kuure V. B xuure VII ompepensiercs paBeHCTBO
OTHOIIEHHH LeJbIX YHCeJ, HJH, C COBPEMEHHOl TOYKH 3PeHHs, CTPOUTCS'
TeOpHsl PanuoHaNbHEIX uHces. CosjaHMe 9Tl TeOpHH, KaK NoKasan Bau-
nep-BaprieH, oTHOCHTCS K paHHHMM NudaropeiinaM (fepsast MososuHa V B.
JO H. 3.), TOTAAa KaK TeOpHsl NPONOPLHMH, H3/J0OKeHHass B KHure V, Gulla
noctpoeta Esnemom us Kunpa (cepeppna IV B. J0 H. 3.).— Mpus. ped,
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Kunra X uywuraercss ¢ TPYAOM, HO CUMTaeTcsl ORHOH H3
CaMbIX TOHKHX; OHAa CONEPKHMT KJacCHbHKAUMIO KBaJpaTH4-
HbIX HPPAaUMOHA/NbHBIX BEJHYMH, KOTOPHIE TaM INpPeNCTaB-
JIeHEI TeOMETPHUeCKM TMpSIMBIMH H NPSMOYTrOJbHHKAMM.
EBkanp JOKasan crnpaBefJIMBOCTb TI€OMETPHYECKHX mpe-
o6pa3oBaHull, KOTOPbIe MBI 3aMUCHIBAEM Telepb TaK:

1 _VaxV%
Va+t Vo a—b ’

'l/a;l:l/TJz l/a+lf2a2—b + a-V2a2—b’

M MHOTHX JAPYrHX. dTa Kaaccupukauus crana HeoGXOLUMON
K3-3a BO3PACTAIOUIEr'0 YMCJIAa HECOM3MEpPUMBIX BeJHUMH,
KOTOphble BO3HMKa/JM IIPH TeOMeTPHYECKHMX NOCTPOEeHHSIX.
Iefiten mnosaraer, 4ro0 B CBOMX TOUYHBIX MCCJELOBAHMAX
IpeKH He COMOCTAaB/AJH 3THM BeJMYHHAM UYHCJAOBHIX 3Haue-
HuIl ¥ HCHONbL30BaJH MX B TOM BHJE, B KaKOM MOJYYHJIH,
T. €. B BUJIe OTPE3KOB NPSAMOH, NOCTPOEHHBEIX TeOMEeTP MYECKH.
OrHako OTpe3KH, NpeACTaBJISOLNEe HECOU3MEpUMble Besu-
YUHBI, NOPOH OUYeHb TPYAHO pasjauuaTh MeXKAYy coOOH, H
HeoOXofuMa KaaccuuKauus COOTBETCTBYIOUIMX YHCe.

Kuaura XI nocBsimena crepeomerpun. B kuure XII,
KOTOpasi TaKKe BOCXOJHT, BepOATHO, K EBJIOKCY, C moMoLIbIo
MeTOla HCUepNbIBaHHMA (CM. IVI. 5) MJIOWAAM KPHBOIUHEH-
HBIX (GUIYp CpaBHUBAIOTCS € MJIOMAASMH MHOTOYTOAbHHUKOB.
ITpenmerom kuuru XIII sBasercs noctpoeHHe mpaBMIBHBIX
MHOTOrpaHHuKkoB (cM. Ta6ua. 4). ITocTpoeHue mIaTOHOBBIX
TeJ, KOTOPBIM, INO-BHAHNMOMY, 3aBepuuaiotrcs «Hauasay,
Jano ocHOBaHHMe KoMmMeHTaTopy Ilpokay npuuncaute EBk-
Jauia K mnocnenoBarensM ¢unocopun Ilnatona.

«Hauana» — He enuHCTBeHHBIH TPYyA EBKAHAa, ewmy
NpHHajIexar, KpoMe Toro, «/laHnnie», nonoansomue «Ha-
yana», a Takke «CeueHHe KaHOHa» O MY3BIKAJbHBIX MPO-
NOpUMAX, YTePSHHBIH TPYJ O KOHHYECKHX CeueHHsX, «[eo-
MeTpUUYEeCKHe MeCTa Ha NOBEPXHOCTHM», TPaKTar O AeJIeHHH
¢uryp 1), xoropeiit nurupyer Ilpoka, «Ilopusmer» (caenct-
Bys), 0 KOTOpOoM cBuferenbcTBytoT IIpoka u [Tamn, u Tpak-
faTbl MO ONTHKE, MeXaHHKe M aCTPOHOMMH.

1) D10T TpAKTaT COXPAHMWJICA B apaGCKOM nepeBofe,— [Ipu. peds



86 I'n. 2. HAUYAJIO PALIUOHAJIBHOCTH: TPELUS

9. AnoJioHHt H KOHHYECKHe CeueHHns

Kaxk n EBkaug, Anonnonuit ITeprckuit ) paGoran Ha CThiKe
KJIaCCHYECKOH H 3JUIMHHCTHYECKOH 310X. XOTH JOCTOBEPHO
M3BECTHO, YTO JeATeNbHOCTb OOOHX TeOMeTpPOB CBfi3aHa C
M(x,y) ~ TEPBHIM BEKOM CYIIECTBOBAHUSA
AnexcaHApHACKON WWIKOMBI, 0
CBOEMYy COJEpKaHMIO H JIyXy
Yy X paGoThl OJIM3KHM TNpenpiny-
meit snoxe. B «Konnyeckux
x CeyeHHSIX», EIHHCTBEHHOM ylie-
0 JieBieM Tpyne Anosionus, CH-
CTeMaTHM3HpYIOTC M  06obwa-
I0TCSl 3HaHHS €ro MpeJecTBeH-
HUKOB, M3-3a mpuMeHeHHst Me-
TOJOB, 3aMMCTBOBAHHEIX W3
Puc. 2.4, Umeem y*=x (d—x), <TEOMETPHUECKOH anreGpeI»,
rae d=2R. W YHCTO CJIOBeCHOHA (HOpMBI H3-
JIOXKEHHs, He HCIOJb3YIouel
HHKaKOH CHMBOJIMKH, STOT TpakKTar TPYAHO 4YUTaTh.
Hsyuenne Konuueckux ceuenunit B I'pennu Bocxonut k IV B.
Io H. 3. Yuenuk EBnokca u coBpeMeHHUK [TiaTroHa Menexm
OTKpPBIT MX NpH INONBITKE PEUINTh 3ajadyy YABOeHHs Ky0a.
Ha camom nene I'mnnokpar Xwuocckuil cBes 3Ty 3ajady K
HaXOXKIEHMIO JBYX CPEIHHX INpPONOPIHOHAJBHBIX X H Y 2),
Takux, 4to a/x=x/y=ylb (b=2a). OxHako 3Ty 3ajgauy
MOXHO pemuTh, Hafjsf C IOMOILI0O HOCTPOEHHSI TOUKY
nepecedeHus ABYX napa6odl x*=ay u y®*=xb WJIH XKe mapa-
6osbl U runepbonn xy=ab. Xwusc nomaran, yro Menexm
PYKOBOACTBOBAJIC aHAJIOTHEH C ONMHCAaHHEM OKPYKHOCTH
KaK reoMeTPHYeCKOro Mecra Touek M ¢ KoopAuHaTtamu (x,
Y), rae y*=x(d—x) (cM. puc. 2.4), ¥ monarani, 4TO COOTHO-
LIeHHe y?=bx, MOJydYaloleecsi U3 Hero NMOACTAHOBKOH KOH-
CTAHTH BMECTO OXHON M3 HepeMeHHLIX, Takxke OyJerT mpen-
CTaBJISATh FeOMETPHYECKOE MECTO; 3TO NPHUBEIO €r0 K MBICAH
O pacCMOTPeHMH KOHyca.

1) Anomnonnii INeprcknit xua B Kouue III B, 10 B. 5. (0Kos0 260—
170 rr. 5o H. 9.); TakKUM 06pa3oM, OH MPHHAJIEKAN KO BTOPOMY HOKOJe-
nuio nocste EBkauaa. Ero TBOpuecTBO yixe MOJTHOCTBIO OTHOCHTCS K 3MOXe
snuHu3Ma.— [Tpum. ped

2) Mexpy AByMs 3aJiaHHBLIMH OTpe3Kamu g B b,— Ilpum. ped,
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ITocne Menexma Apwucreit (Bropass mosnosuHa IV B.?)
3aMHTEpecoBajiC KOHHYECKHMH CeueHHsMH B CBOefi, HbIHE
yTepsiHHO#, pabore «O IPOCTPAHCTBEHHEIX MeCTax». ITH
reoMeTpHYecKHe Mecra — He YTO HHOe, KaK KOHHMYECKHe
ceuenys. MenexMm W Apucreli 3Ha/nM, 4TO CedeHHe KOHYyca
MJIOCKOCTBIO, NMEPUEHAUKYJSAPHO#H K ero obpasyoulel, naer
pasiuyHble KpMBblE B 3aBHCHMOCTH OT TOrO, KakoB yrod
TNIpH BepillFHe KOHyca — OCTphIf, mpsaMoit iy Tynoi. Ilpen-
IIECTBEHHHKH Amno/sionusi, BKmouasa Apxumena u EBkiuna,
HCNOJIb30BaJIM TEPMMHOJOTHIO, BBeJEHHYIO ApucreeMm, H
TOBOPUJIM O CEYEHHH OCTPOYTOJBHOrO KOHyca (3JuIHIce),
CeyeHHHU MPSAMOYTOJNILHOIO KOHyca (nmapaboJie) U CeueHHH Ty-
NOYyroMIbHOrO KOHyca (rumepGosie). AmnonnoHufi H3MeHHN
TOJIOXKEHNE, TIOJNYYMB BCE TPH KOHHYECKHX CedyeHHs, Hepe-
ceKasi OfMH M TOT 2Ke KOHYC C OCTPBIM YIVIOM NIPH BepllHHE
U C OKPYKHOCTBIO B OCHOBAHUM Pa3JIMUHBIMH IJIOCKOCTSIMH.
B 3aBuCHMOCTH OT TOrO, MepeceKaer JIM CeKyllasl MJIOCKOCTb
Bce ofpasyolMe Ha OJHOH NOJIOCTH KOHyca, napaJjiiesibHa
JIH OfHOH M3 06pasylomMX WM TepeceKaeT o0e IOJIOCTH
KOHyca, noJjiy4yaercs Ju60 3janumnc, aubo napabosa, JuOGO
runep6osia. AMNOMJIOHME YCTAaHOBWJI XapaKTepUCTHYECKHe
cBOHCTBa KOHMYecKuX ceyeHuil. Ha coBpemenHoM si3biKe Mbl
Obl CKa3aid, 4YTO OH BBEIPa3WJ HX YPaBHEHUS B CHCTeMe
KOODJIMHAT, 32 OCH KOTOPOH B3ATH AMaMerp JaHHOH KpUBOH
U KacaTesIbHas K Hell B ONHOH M3 KOHIEBBLIX TOYEK AHaMerpa.
3anucaHHble B COBPeMeHHBIX OOO3HaYeHHSIX XapaKTepH-
CTHYeCKHe CBOHCTBa KOHHMYECKMX CEYEHHil OINCHIBAIOTCA
ypaBHEHUAMH

1) y>=px (mapabomna);

2) yr=x ( p—-%x) (3a11MmC);

3) y*=x(p—l—%x) runep6ona,

rjie a — JJMHa JuMaMerpa, a p — AnuHa napamerpa (latus
rectum).

DTOT HOBHIH IOAXOJ MO3BOJIMJ €My MOCTPOMTHL BCE TPH
KpHBHIE TIPH MTOMOLIY MeTola TPHIOKeHUs momanei. B mmn-
POKOM CMBIC/IE OH HasblBaeT MapaGosiofi KPUBYIO, MOMYYeH-
HYI0 NPWIOKEHHEM K OTPe3Ky NpsMOH NaHHOH AIHHHL p
OPSIMOYrOJIbHHKAa €O CTOPOHOHA X M MJIOWAAbI0, paBHOH
nJomanu Keajpata co cropoHo#t y (cm. puc. 2.5a). Ecau
NIPSIMOYTrOJILHUK CO CTOPOHOH X H NJOWAAb0 Yy HMeeT
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CJIMIIKOM KOPOTKOE OCHOBaHMe, TaK 4TO €ro HaJlo JOMOMHHTE
OPAMOYIOJBHUKOM CO CTOPOHaMH x u (p/a)x, To KpuBas
6yzer sauncoM (cM. puc. 2.5b), a ecay OCHOBaHHE MPSIMO-
YroNbHHUKA NPEBOCXOMMT MapaMeTp Ha (p/a)x, TO MOCTpOeH-
Hasi KpuBas Gygner runepGosioii (cMm. puc., 2.5c).

W3 BocbMu KHHT, BXOASIIMX B TPakraT, 10 HAC JOLUIH
TOMBKO ceMb ). OmpefesuB U NOCTPOMB TPH KOHHYECKHX
ceueHHs, ATNOJVIOHNI H3y4as MX OCHOBHBLIE CBOHCTBA (acHMII-
TOTHI, KacaTe/jbHble, (OKYCHI, CONpsSKEHHbIE AMaMeTPHl H
T. A.). B uactHocTH, OH J0Ka3as TeopeMy, KOTOpasi Jerjia B

Puc. 2.6.

OCHOBY TeOpHM monap: «Ecau dse npamvle, Kacamervrbie K
KOHUYECKOMY Cederur), OKDYNCHOCML UAU K NDOMUBONOAONH -
HbIM CE4eHUAM — JBYM BETBSIM I'HNepOOJIbl,— nepecexaromcs
U ecau nposecmu NPAMY 4epe3 mouKy KACAHus U nposecmu
4epe3 mMoO4KY nepecedeHuss KACAMEAbHbIX NPAMYI0, hepece-
Karowyro amy Kpusyro 6 08Yx mouxax, mo ompesxu smot nps-
motl, Ha Komopele ee ) Oeaum npAmas, COLOUHAIOUAS MOUKY

1) Us Hux 4 NepBHIX NQ-rpevecKH, cieaymouye 3B apaGcKoM Nepe-
sope Ca6ura u6n Koppel. BocbMas KuHra Gblia BHOCTENCTBHH PeKOHCT-
pyupoBana I'anneem (XVII B.).— Mpun. ped.

2) FiMeeTcs B BHIY ee OTPE30K MexXAy ABYMs TOUKaMH IepecedeHHUs
¢ xpuBoii. Jlanee nox «Bceft MpAMOii» MOHMMaeTcs ee OTPE30K OT TOUKH
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Kacarus, 6yoym mexcoy coboll 6 mom de OMHOWEHUU, 4MO U
6CA NPAMAA U ee BHewHul ompe3oKky (cM. puc. 2.6).

Toukn mepeceuennss A u Z cekymeli W KOHHYECKOTO
CEeUeHHs] TAPMOHMYECKH CONpPSKeHBl C Mapoid TOueKk, obpa-
30BaHHOM TOuKOH nepeceueHnss I' KacaresbHBHIX M TOUKOMH
nepeceyeHusi E cekymefi u Xopjpl, COeRUHSIOWIEH TOYKHU
KacaHMsl KacaTeJbHBIX K KpuBo#, T. e. ZE/EA=ZT/TA.

IToMuMO 3TOr0 TpakTaTa O KOHMYECKHX CeueHMAX AmoJ-
JIOHHH Hamhcajl CEPUI0 APYTHX pabGoT, KOTOpble BHOCHAENCT-
BUH npokomMeHTHpoBas [lann. B orinune or «Konnueckux
ceyeHHil», B KOTOPLIX M3JIOXKeHA IVIo0a/lbHAA TEOpUS, B HUX
paccMaTpMBAlOTCSl YacTHBIE IPOOJEMBL,

10. Anekcanapuiickas wxoJa

K III B. 1o H. 3. rpedyecK e ropojia MOTEPSIN CBOIO HE3aBUCH-
Moctb. [Tocsie 3aBoeBanus I'pennu @ uinnnoM MakenoHCKUM
OHH BBLIHY2KJI€HBI GbLJIH OTCTYNUTh OT CBOMX AEMOKPAaTHIECKHX
NPHHIHIOB U NMOBUHOBaTbCsA uapwoo. CoiH Puaunma, Ajek-
caHAp, OOBEIMHUN NOJA CBOeH BJACTHbI0 OTPOMHYIO HMIIEpUIO
U chenan cronuueil Asexcauapuio. Bo BpeMeHna mpasieHust
nepBoix [IToseveeB AJsiekcaHApHUS CTala KYJbTYPHHIM LIEHT-
pom auTHyHoro wmupa. CrparoH, YydYeHHMK Apucrorens,
opraHusoBas B Heft MyceiioH, cOOOIIECTBO Y4YeHbIX, HOCBS-
THUBLIMX ce0sl Hay4HbIM MCCJELOBAHMAM M IOJNYYaBHIHX OT
uaps njaaTy 3a cBou 3aHaTHs. Boratble co6panus 6ubnanore-
Kn Myceiiona — onn HacuuteiBaiu 700 000 TomMoB — Obliiu
NpeNoCTaB/JeHbl B pacnopsKeHHe YYeHBIX M Yy4dalluxcs.
Hecmorpsi Ha TO 4TO HEKOTOpHIE M3 3THX YYEHBIX OBLIH
BBIXOAIAMH U3 OOecreyeHHBIX CJIOEB OGLIECTBA M BCE OHH
Noyyaad IapCKoe KaJjoBaHHe, GOMBLUIMHCTBO 3aHHMAsUCh
TperofiaBaHUEM WIH KaxuUM-JIH6O PEMEeC/IOM — MeLMIMHOH,
3eMJieMepHeM, apXUTEKTypol u T. I

Cpenu 4eThipex AUCIHIIMH, H3ydaeMuiX B Myceiione —
JIUTEpaTyphl, MAaTEMATHKH, aCTPOHOMHM H MEIMIMHHI,—
MaTeMaTHKa 3aHMMaja ocoGoe Mecro. B Teuenne nepBoro
BeKa CBOEro CyLIeCTBOBaHHs MaTeMaTHyecKasl IIKOJa OT/IH-
Yyanach MHTEHCHBHOHN M OJecTsllef; NesTe/NbHOCThIO, KOTOpas
Hayajlach C CHCTEMaTH3alVH 3HaHUH, HaKOIMJIeHHBIX B KJac-

NepeceyeHHs] KacaTeJbHHIX [0 fajbHefl TOUKH IlepeceueHHs ¢ KpHBOH, a
NOJ, «BHEIIHUM OTPE3KOM» — 10 Guauxuedt,— [Ipum. nepes,
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CHYeCKyIO 310Xy, no obpasuy EBkJnna, KOTOpEI CHHTE3H-
poBas Hayaja reOMeTpHH, W ANOJJIOHMS, CO3haBLUErO 00-
LIyI0 TEeOpPHI0O KOHMYECKMX CedeHMH.

ITockonbky AnekcaHapusi Obla HOBBIM ropogoM 6es
YCTaHOBMBILIHNXCS TPajHIUH, OHa OblJIa OTKPHITA BCEBO3MOMXK-
HBIM BAUSHHAM: MycefiOH mpuBJeKasl Y4YeHBIX BCEro MHPa;
B HeM ObLIM NpENCTAaBUTENH TPEYECKHX, €rMHNeTcCKuX U eB-
pefickux obmuH. [TponBeraiomnias Toprosas crnoco6CTBOBaNA
CBAA3SIM C JaJIEKHMMH KYJbTypPaMH, TOProBUEl U NyTeIeCTBEH-
HUKHM NPHHOCHIH HOBble IPAKTHYECKHe 3HaHHs, paclly-
psBIIYE Hay4Hble TOPU3OHTHL. AJIeKCaH/p bl He 06X OLHIH
BHHUMaHUEM NPUKJIANHYI0 MaTeMaTHKy, U MeXaHHKa, ONTH-
Ka, Teofe3usi, aCTPOHOMHS M JIOTHCTHKA YCHEIHO Pa3BH-
panuchb. OHM ofydyanyu apupMerHuecKHUM JeHCTBHUSM Kax B
rpedeckoil GyKBeHHOH HyMepau¥H, TaK U C NOMOLIbIO TeX-
HukH, npumenme us Erunrta, a Takke HCNONb30Baly B
CBOMX aCTPOHOMMYECKMX pacueTax CHMCTEMY CUMCJEHHS C
ocHoBaHueM 60 Ha G6ase BaBWJIOHCKOH HyMepaluH.

Apxnmen M 3NMHTOHbI BEJIMKHX reoMeTpoB

B cBoux tpymax Apxumen (pommics B Cupakysax OKOJO
287 r. ;o H.3.) HauGoJiee MOJIHO BBIPAsWJ AYyX AJexcang-
puiickoi#l mKoJbt. CTpeMJIEHNe K CTPOTOCTH B HUX COUeTaeTcs
¢ 3a60TOi1 0 HajJeXamuX NpuIoKeHNsAX. I'eHnanbHBIH M
HONyJSPHLIN H30GpeTaTesib, OH BO BCEM TIPEYECKOM MHpe
6ol M3BecTeH Gaarofapsi KOHCTPYKLUMH TOHKHUX M IPOCTHIX
MeXaHH3MOB — DHIYaroB, BOASHBIX HAacOCOB, BOEHHHIX Ma-
WKH W T. A. PacckaseiBaiy, 4TO OH MCIIOJIB30BaJ CBOHCTBA
napa6oJInyecKuX 3epKaJ, 4ToObl COGPaTh COTHEYHbIE JYUH H
HanpaBuTb UX Ha PUMCKue Kopabmu, ocaxkpaBime Chpaky-
3bl, YTO BBHI3BAJIO NOXKap Ha puUMCKOM ¢iote. Apxumen Obla
He TOJBKO HCKYCHEIM MeXaHHKOM-HHXKEHepOM, OH TaKxke
YCTAHOBH/ NPHHIUNLI TEOPETHYECKON MEXaHHWKH H 3aJI0XKHJ
OCHOBHI ruapocratiku. CBOM 3HaHH IO MeXaHMKe OH
HCNOJIb30BaJl KaK CPEACTBA MCCJIENOBAHHS B FeOMETPUH, O
yeM OH M coofmaj B CBoeM mucbMe JparocheHny.

Ero pa6oTel no BbIYMCJIEHHIO IJIomane#l U O6BEMOB SIB-
JISIOTCS.  BePIUMHOH aJjleKCaHAPMHCKOM MaTeMaTMKH. Mul
paccMoTpuM MX B . 5. MeTonoM ucuepnbiBaHHsS, B KOTO-
POM TpH MOMOINH Bce Gosiee TECHBIX HEPABEHCTB JOCTHIAeTCs
CKOJIb yrogHo Oauskoe npubauKeHHe K paBeHCTBY, OH
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A0KasaJsl, CTpOrO M 3JIEraHTHO, pe3yJbTaThkl, KOTOphIE OH
npenBuzen 3apaHee 6Jarogapsi cooGpakeHHsiM M3 06GJIacTH
MeXaHHUKH: OH BBIYHCJIAJ LEHTPHl TAKECTH, TOUKH KaCaHHs
NPAMBIX W KPHUBHIX, ONPEAENsAN IJIOWAai¥ KPHBOJHHEHHBIX
Guryp, noayuun gopMyisl 06beMa UHAHHAPA M LIapa U ycTa-
HOBHJI BaXKHbie CBOKCTBA TeJ BpalleHHs, [OPOKIEHHBIX
KOHHYECKHMH CeUeHHSIMH.

B paGote «l3mepeHue kpyra» oH MUET Xopouiee HpuG-
JINXKEHHE 4YHhcJia 7T, T. €. OTHOIUEHHS MeXIy IJHHOH OKpYXK-
HOCTH H JuaMeTpoM Kpyra. Brauane oH Jokasasn, yro Io-
Iajnp Kpyra paBHa IUIOILAafH TPEYroJbHHKa, OCHOBaHHEM
KOTOPOTO CJIYXKHT AJIMHA OKPY2KHOCTH, a BHICOTOH — pajuyc.
YUTo6H! HaliTH 3HaYeHHE IJIMHBI OKPYKHOCTH, OH BIIHCHIBAJ B
KPYyr NpaBHJbHBIE MHOTOYTOJIbHHKH C BO3pPacTalOLHUM YHC-
JIOM CTOPOH H BBIYHMCJ]SAJ UX mepuMeTphl. OH HCIOJIb30BaJ
TaKke OINMCAHHBLIE MHOIOYTOJIbHHKH H ONpefe/usl 3HaueHHe
T C MOMOIIBIO CHAENYIOMHX HEepaBeHCTB:

10 1

B «Mcunciennn necUYHHOK» OH paspaloral MeTof,
NO3BOJISIIOIHHA SIBHO BHIPA3HTh YHCJIO, NMPEBLILAIOEE YHCJIO
MECUHHOK, COfepIKalleecss BHYTPH cdephl JUuaMeTpa, paBHOrO
PacCTOSIHHIO MeXKAY LEHTPOM 3eMJH H HeGECHBIM CBOJOM C
HEMOJBMKHBIMH 3BE€3laMH, 4TO B IpeuecKoll GYKBEHHOH CH-
cTeMe CUHCJEHHS OBLIO JeJIOM HeJEerKuM.

dpartocthen Kupencku#l, H3BeCTHBIA TeM, UTO OH H3MEDPHJI
IJIMHY 3eMHOro MepuiauaHa, H Apucrapx CaMOCCKHuH, 3alllH-
LABIIME MIEI0 TeJHOUEHTPHYECKOH CHCTEMBbl MHpa, TaKXke
BpalllaJIiCh B Cpele aJleKCaHIPHACKHX MaTeMaTHKOB.

3a GoraThlM OTKPHITHSIMH HadaJbHLIM NEPHOIOM IIOCJe-
JoOBaJl JJINTEe/IbHBEIA TEpHOJ aHalu3a, yriyOleHus M pas-
pa6orku. EBkmuz, AnosoHuit m ApxuMes noiHsiau rpe-
YeCKyI0 NeOMETPHIO Ha TaKylo BBICOTY, YTO HX JOCTHXKECHHSA
TPYAHO GHIJIO NPEB30HTH METOJaMH aHTHYHOH MaTeMaTHKH.
Hauana nnauumerpun GblIM HCUepnaHbl, H3yyeHHe KOHH-
YeCKHX CeYeHH{ HE MOIVIO NpOJBHraThCcsl Brepex B paMKaX
Ipeueckoll MaTeMaTHKH. JlajbHeiiee npoxBHxenue B 06-
JIACTH CTEPEOMETPHH CTaJO BO3MOXKHEIM IOCJ/e Toro, Kak
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Apxumen cBouMH MCCJIEIOBAHHSIMH CIIHPAJH OTKPHLT IOPOTY
H3YYeHHI0 TPAHCUEHAEHTHBIX KPHBBIX, OOOHJEHHLIX BHHMa-
HHEM TeOMETPOB KJAacCHYECKOro mepHoja, NOTOMY YTO OHH
HHTEPECOBAJIHCh HCKJIOUHTENLHO KPHUBBEIMH, KOTODHIE MOXKHO
IIOCTPOHTH C NOMOIIBIO JIHHEHKH M uupKyJas. Tak, Hukomen
(okomo 200 r. mo H. 5.) ompeieNMJ H H3YUYHJI KOHXOHLY
(cM. Ta6a. 8); oH pa3paboTas npHGOP, MO3BOJSAIOIKH ee Io-
CTPOHTb.

Huoka (konen II B. g0 H.3.), NBITasiChb peiTh Bce TY
XKe 3ajauy YABOeHHs KyGa, H300pes HOBYIO KpHBYIO, ILHC-
coupny, 9To6bl HallTH JBe CpeNHHe NPONOPIMOHANBHEIE MEXAY

sssseessessemms 8. Konxouaa Hukomena ssessssssssasssssss

(c)

(d)

Konxouna (C) npsimoit (d) mo orHomeHuio Xk P u a >0 ecTh
reomerpuueckoe Mecto (C) Touek M, nexamux Ha onHOH mpsMmoli ¢
P u Q, xorza Q onuchiBaer npsmyio (d), u Takux, uto MQ =a.
Touku M;, My, Mgz nexar Ha KOHXOHJE.

IBYMSl JaHHBIMH NPSAMOJHMHEHHBIMH OTPe3KaMH. 3eHOIOp
HOJIOXKHJI Hayallo HCCJAEHNOBAaHHIO HOBOTO IeOMETPHYECKOro
06beKTa, paccMaTpHBas H30ONepHUMETPHYECKHe (DUTYpHI, T. €.
¢urypsl, uMerolye oxuHaKoBeli nepumerp. ITomuMmo Teope-
THYECKOTrO 3HayeHHs, €ro HCCJeJOBaHHA HMEJH G6OJIbLIYIO
NpaKkTHYeCKYIo BaxKHOCTh. B camom gene, ITpoka coobimaer,
YTO HEKOTOpHIe OOLIMHBI OOMaHLIBaJH CBOHX WIEHOB, BhiAa-
Basi MM YYaCTKH 3eMJIH, HMeloiwpe GOJIbLIOH HepHMETP H
MaJIeHbKYIO IVIOLIafb.

TCuncukn AnekcanapHHACKHUH, BepOsSTHO, N0GaBHJ (OKOJIO
180 r. no H. 3.) X1V kuury K «Hauanam» EBknuna; B Heit oH
NPHBOIHT IOCTPOEHHE NPaBHJIBLHOIO JojeKasnpa (MHOro-
rpaHHuka ¢ 12 rpaHsAMH) W TNpaBHJIBHOrO HKOCasfpa
(20-rpanHuka) (cM. Taba. 5).
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Cdepuueckasi TPHFOHOMETpHS

ONHUroHBE BEJIHKHX TEOMETPOB NPOBOAMJIM CBOHM HCCJENOBa-
HHS B paMKaX, YCTaHOBJIEHHBIX KJIACCHYECKOH reoMeTpHeti, H,
€CTECTBEHHO, ofpamannch K ux npuioxenusam. OcoGo#t 06-
JIaCThIO NPHJOXKeHUH Oblla acTpoHoMHus. IlpencraBieHus o
chepHUHOCTH He6a M IIAapooOpasHOCTH 3eMJH NoTpeGoBa/y
paspaGoTKH CHeUHaNbHBIX HayYHBIX CPeACTB, cdepHUecKoi
reometpud. [Ipennosnaraior, 4To ee OCHOBONOJIOXHHKOM OblJ
Tunnapx (I1 B. 70 H. 3.). EMy npumuchiBaloT coCTaBJIeHHE
TaGJMUBE XOPA OKpPYXKHOCTH. MeHena#i, pumckuii acrpo-
HoM I B. H. 3., Hamucas TpakTar U3 Tpex KHUTr «CdepHKas, B
KOTOPOM OH CHCTEMAaTHYeCKH MCCJIEeIoBaJ CBOHCTBa cdepH-
YeCKHX TPEYTOJbHHKOB M MOCTPOHJ C(epHyecKylo reoMer-
pHio.

B cBoem Tpyae «<MaTemaTHuecKoe OCTPOEHHEs, UIH «AJb-
Mmarect», Knasnuit Iltonemeir (ymep B 168 r.) pasBun nanb-
me pesysabtathl I'mnnapxa u Menenas W ykasan ofuue H
CTPOrHe MeTOJE! BLIUMC/IEHHS] XOpJ, CTATHBAIOWUX AYT'H OK-
py:KHOCTH. B OCHOBY CBOe#l aCTPOHOMHH OH IOJIOKHJ Hpej-
BapHTeJbHO UM chOPMYJIHPOBAHHLIE H IOKa3aHHbIE TPHI'OHO-
MeTPHYECKHe TEOpPeMBl, OJHAKO IIOJHOE H3JI0XKEHHe TpPHUro-
HOMETPHH Y HEro OTCYTCTBYeT. «AJIbMarecTy» CyxaeHo GhLI0
CJIYKHThb CIIPABOYHOH KHHIOH acTPOHOMOB BIJIOTH JO OTKa-
32 OT TreOLEHTPHYECKOH KOHUenuud BceneHHoH.

Apudmernxa u anre6pa,
nepsbie HIATH K CaAMOCTOSITENbHOCTH

HmenHo B AnekcaHupud apudMeTuka W anreGpa BHepBbie
OTZAEJIHJINCE OT FeOMETPHH H cIeJiajii NepBhIe IIard Ha NyTH
CaMOCTOSITEJILHOI'O Pa3BHTHS. Ta TEHAEHIHsA, yXKe pasfiH-
upMasi B apu(METHUECKHX TpyZax Apxumena, AnoJioHus H
ITronemes, craHoButcs Gosiee 3amMeTHo# B paGorax I'epoHa,
Hukomaxa T'epasckoro u ocoGeHHo HwuodaHra.

B «Metpukes, TpyZe, NOCBSILICHHOM H3MEpeHHIO IIO-
manelt U 06HeMOB M BooOILe reonesnu, I'epoH mopeiBaeT €
IpeBHErpevecKod Tpamuiuel u Gojee He OTOXKACCTBIIAET
Ypcja C reOMETPHYECKHMH BEJHUYMHAMH, HX NPEACTaBJIsAo-
IMMH, HO MPOBOAMT BHIYHC/EHHS HEMNOCPEACTBEHHO C caMH-
My unciaMu. [lockospKy reosmesmuio npenojasajiu B Hpak-
THYECKHX LeJNAX 3emJeMepaM, KaMeHIUuKaM H JApYruM
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pemecyieHHHKaM, I'epoH He Mor J0OBOJILCTBOBAThCH JIHIIb
CTPOT'HMH I'€OMETPHYECKHMH METOJaMH, KOTOpLIE eMy 3ampe-
LlaJi NepeMHOXKAaTh JABe IOy, H3BJEKaThb KBaJpaTHLIE
W KyOMueCKHe KOPHM, HO cOdYeTa]l C HHMH BaBHJOHCKHE
NIpHeMbl BBIYHCJEHHS W NPHOJIHXKEHHbBIE METOAbl €THMETCKUX
3eMJIEMEPOB.

IToxo6Has e 3BoJOUHSA HaMmeuyaeTcs: ¥ B aare6pe. K Ha-
yaly Haulefl 3pbl NOSIBUIHChH COOPHHKM 3ajad, peliaeMbiX
anreGpanyecKuUMH MetofaMH. CaMbIM 3HaUMTebHBIM H OpH-
T'HMHaJIbHEIM )ns HHX Obl1 c6OpHHK «Apudmernka» Jnogpanra
(cM. 1. 3).

KommeHTaTOpBI

JuodaHT Kun B 3mOXy, KOria alleKCaHApHiickas MaTeMa-
THKa TepsJia CBOIO CO3KAATENbHYIO Mollb. Ero npoussene-
Hue GbUIO NOC/IENHHM OpHUTHHAJNbHEIM BK/ajoM. OTHEIHEe Ha
CMeHy H306peTraTe/isiM NPHXOAAT YYEHble KOMMEHTAaTOphI
(HEKOTOPBIX M3 HHX MBI YK€ LIMTHPOBAJ/IH); CaMbIM GJsiecTs-
M cpenn Hux 6ui1 Iann (okoso 300 r.). MHorue marema-
THYECKHE TEKCThl JOLLIH A0 Hac GJyaromapsi ero «Marematu-
yeckoMy coGpanuio». IIpoky wuccienoBal nepByl0 KHHTY
«Hauan» EBkuupa, Errokuiét — Tpynst Apxumena u Anos-
JoHus. Mnarus, noup Teona AJieKcaHIPHICKOro, ydact-
BoBana B nepeussanuu . «Havan» Eskauma (IV B.). Ona
BXOJUJIa B HEOIJIATOHOBCKYIO LIKOJNY, OCHOBaHHYIO B AJek-
caHzpuu B cepeauHe III B. u npomnoBemoBaBmyio ydeHue,
HECOBMECTHMOE C XDHCTHAHCTBOM; OHa Gblla pacrep3aHa
TOJINOH (paHATHKOB-XPUCTHAH, BpaXKAeOHBIX A3BIYECKUM Tpa-
IMIUSM SJ/UIHHHCTHYeCcKOH Hayku. Ee cMepTh CHMBOJH3H-
poBasia KoHel AJIeKCaHAPUHCKOH IUKOJBI ¥ 3JJIHHHCTHYE-
CKOH KYJBTYPHL.

INocne cveptu Kaeonarper (31 r. mo H. 3.) Erumercran
npocrofl mnpoBuHUMeHd PuMckoil umnepun. PumisHe He
NOJJIeP:KUBAIH HayYHOH JeATeNIbHOCTH, GOJIBIUMHCTBO XpH-
CTHAaHCKMX LEpKBell ee OCYXKHa/H, THICAYaMH KIVIH SI3blye-
ckue TpakTaTthl. Koria mycynbmaHe 3aBjaazend B 640 r.
Anercanppueft, cobpanuss MycelioHa GBUIH YHHYTOXKEHBl H
HayyHasi XXH3Hb B ropojie NpaKTHYeCKH NpeKpaTu/ach.
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lnasa 3
CTAHOBJIEHUE KNACCHMYECKOM AJITEBPbI

Buavase ne menany pasjiuuus Mexpy anreGpodi u apugme-
THKOH, KOTOpas caMa HaXOAWwJach B BeCbMa MNPUMHTHBHOM
cocrostHuu. Eime 3ajoiro Ko nmosBJieHHs TepMHHA «anare6pa»
CYIIECTBOBAJH HEKOTOPHIE CTEPEOTHIHBIE PeleNThl, SIBJAIO-
[myecss 3a4aTKaMH TE€XHHKH DelleHHs NPaKTHYeCKUX 3aiad.

Mano-nomany pasBuBaJICi HCTOPHYECKHH NpoOLECC BHI-
JeJieHUs] TNpaBHN aGCTPaKTHOrO aJre6paHyecKOro HCYHUC-
JICHHS] — HCUHUCJIeHHs, NPOU3BOAMMOIO HaJl BHIPAXKEHHSIMH,
COIEpPIKallMMH OJHY HEHU3BECTHYIO BEJIHUHHY; STOT NpPOLECC
6Ll TECHO CBfI3aH C NPOLIECCOM CTAHOBJIEHHUs apH(PMETHKH.
W3 nmpaBun u penentoB CkJanbiBaJach METOAMKA, MOUTH
HCKJIIOYUTENILHEIM OOBEKTOM KOTOPOH IMPOAOJKAJa BIUIOTH
Jo Havasa XIX B. ocraBatbca TeopHs ypaBHeHHH.

B xozne aToro ABofiHOro pas3BUTHA CKJajblBajach H yTOU-
HsJlach cHcTeMa 06G03HaueHHH apupMeTHUeCKUX omnepaunuil #
aqre6paudeckoro HCYHUCAEHHS, U MHOXKECTBa, C KOTOPBIMH
pabotanu apupMeTHKH M ajreGpavcThl, MOCTENEHHO pacIlu-
pAJNHCh — OT MHOXKECTBAa HaTYPaJbHBIX UHCEN N0 MHOXKe-
CTBa palMOHAJIBHBIX MOJIOXKHTEJNbHBIX YHCEJ, a 3aTeM J0
KBaJpaTHYHOIO PACIIHPEHHS MOCJEXHEro M IOUYTH B TO XKe
BpeMsi IO HEKOTOPOro aHajiora HaUIMX JHeHCTBUTEJBHBIX
ypces, H, HAKOHel, NO OTPHLATENbHRIX W KOMILIEKCHBIX
upcel.

Mrl HameTHM 37leCh OCHOBHEIE 3Tallbi CO3LaHHS KJacCH-
uecKol a/nreGphi, TeCHO CBfI3aHHOH B HadaJie CBOEro pasBU-
THA C apUPMETHKOH.

1. JluHeiinple H KBajpaTHble YpaBHEHHS
B MEPBLIX UMBHIH3ALMAX AHTHYHOCTH

Eme B riy6oKo# ApEBHOCTH NPH PacCMOTPEHHH KOHKpET-
HEIX 3a7ad BCTPEYAJIUCh NPHUMEPHI, KOTOPBIE MOXKHO WHTEp-
NpeTHPOBaTh Kak 06pasibl pElICHHs ypPaBHEHHH MePBOH H
BTOpOH CTeNeHH.

4 A Jaan-Jancuennxo
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BasuJion

B BaBHJOHCKHX Tal/JIHUKaX BCTPEYAIOTCS YHCJEHHBIE 3afa-
gy, cOpMYyJNHPOBAHHLIE OMNMCATEeJbHO, T. €. 06e3 CHMBOJIH-
yeCKHX 00O3HaueHHH, C NMOMOLIBIO CJIOB H (pas, pelleHHe
KOTOPHIX NPEJCTaBJeHO KaK IOC/AeI0BaTeJNbHOCTb MpaBHil,
KOTOPHIE HYXKHO BBINOJNHHTBH, HO 6€3 Kakoro 66l TO HH ObLIO
HX oGocHOBaHHs (cM. TabJa. 1).

BaBu/oHsIHE HCMOJIL30Ba/H F€OMETPUYECKHH S3BIK, NMPH~
yeM HEM3BEeCTHOE X OHHM Ha3biBaJli CTOPOHOH, a €ro BTOPYIO

1. NpuMep BaBHJIOHCKOH 3ajauN IS

TlepeBOA B ReCATHYHYIO

CHCTEMY CYHCHEHHS O6mas cxeMa
Tlnomanp KeajipaTa, npuGas- 3
JIeHHasi K efO CTOpOHE, paB- x2-}-yx=—=— xR+ px=q
Ha 45’ 4
Tonoxu 1 egunnny 1 p
1 1 p
. U -_— | =m— —
Pasgenu 1 na gsa: 30 5 l== 5
VMHOXb NOMyYeHHOE Ha 1. 1_1 J i
30" : 15 2°2 14 T
’ ’. 1 3 p”
Tpu6asp 15’ x 45’: 1 T+T=l T+q=6
dro KBagpar or 1 Vi=t 143
Bprutn 30’, KoTopoe T me- 1 1 p
peMHoxaa, us 1 : 30/ 1—’7='§' V%—'f
Tu noayunan cTopoHy Ksap- 1 -
pata y r=75 x=V8 “_Z‘

CTeneHb, x?,— KBajpaToM. B ciyuae AByX HEH3BECTHHIX MX
HasblBaJM LJIUHOM M LIHPHHON, a MX NPOM3BEAEHHE — ILJIO-
manpio. Ho, HecMOTps Ha 3Ty TepMHHOJIOrHIO, OHH 6€3
KoJieGaHus BLIYHTAJNH CTOPOHY M3 Ivomamd. Tak, TekcD
13901 u3 Bpuranckoro myses «f eusumaro cmopony kead-
pama u3 eeo naowjadu u noayuaro 14,30 MOXKHO nepeBeCTH
Ha anre6paMuecKuii f3HIK ypaBHeHHeM x?—x=14,30.
3nech 3aMeuatesbHO HecOGMIONEHNE NPHHIANA OTHOPOA-
HOCTH. B 3moxy nospsero s/MHH3Ma TaKoe HeCoGMOACHHE
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6yner siBNeHHEM MHCKJIIOYHTEJILHBIM, H aJjreGpaucraM IIOHa-
noGATCs BeKa, 4TOOBE OCBOGOAUTHCA OT OrpaHHYMTEILHBIX
CCBIJIOK HAa TeOMETpPHIO.

Hcropuk I'érin npoBest aHa/IM3 THNOB ypaBHeHHH, BCTpe-
YAKOLHXCS Y BaBWIOHSH, M METOJOB HX peluleHus ). Iru
METOLBI OCTABAJIUCh MOYTH MOCTOSTHHEIMH C PaHHEro BaBH-
JioHcKoro nepuoza (1800 r. o H. 3.) mo 3noxu CesileBKHIOB
(okosio 300 r. 10 H. 5.); MBIl HAXOAUM 37IeCh JIHHEHHHIE YpaB-
HEeHHA C OJHHUM HEH3BECTHEIM H CHCTEMEHI ABYX ypaBHEHHH ¢
JIByMSI HEHM3BEeCTHRIMH, COCTOSIIIMMH H3 OJHOTO JIHHEHHOro
ypaBHEHHS H OJHOrO YpaBHEHHS BTOPOH CTENeHM:

xxty=a n xy=b
HIH
x+y=a u x*+y?=>b.

B cnyuae cucreM o6Imuii METOJ COCTOAN B paspelleHHH
OIHOI'0O H3 ypPaBHEHHH OTHOCHTEJHHO OJHOrO HEH3BECTHOrO
H B NOACTAHOBKE COOTBETCTBYIOLIErO BBHIpaxeHUsi B ApYrue
ypaBHeHus. MHorza BcTpeuasicss Tak HashIBaeMBIH MeToJ,
«boAbUle UMW MeEHbUey: €CNIH MMeJIOoCh YpaBHeHue x-+y=a
H BTOpPOe ypaBHEHHE OTHOCHTEJIBHO X H Y, TO MOJaraju x==
=a/2-+s u y=a/2—s. Tlocsie MOACTAaHOBKH BO BTOpOE ypaB-
HeHHe NOoJIyda/ii OJHO KBaJpaTHOe ypaBHEHHE OTHOCHTEIHLHO
s. Touno Tak xe, eciu uMeJoch ypaBHeHHe xX—y=a, Ba-
BHWJIOHSIHE IIOJIarajiu

x=s+a/2 u y=s—al2.

OrmeTuM, YTO STOT METOX He pas BCTpedaercs B apudpmerH-
veckux 3ajavax Jlumodanra. HauGosee pacnpocTpaHeHHbIE
KBaJpaTHBle YpaBHeHHS — 5T0 x®—ax=b u x%*t-ax=b,
H TOC/IefOBAaTeNLHOCTh YMCJEHHBIX Onepaunufi, KOTOphle
HY>KHO NPHMEHSATh NPH peleHHH 3THX JABYX YpaBHeHHi,
MOXKeT GbITh BHIpa)KeHa XOpOILO HaM H3BecTHOH (co BpeMeH
an-Xopeamu) dopmynoft, a umenno V a*+4b/2+a/2 B nep-
BoM cayuae u } a*+4b/2—a/2 BO BTOpOM.

OueHb BepOSITHO, YTO BaBHJIOHSIHE HAXOJAWJIH MX pelle-
Husl, 106aBJsis (a/2)? K 06euM YacTsIM YpaBHEHHS M MpPHMe-

1) HauGosee MosHOE HMCCJenOBaHHe MareMaTHKH Basmiona GOwto
nggseneuo H3BeCTHHIM HCTOPHKOM Hayku O, Hefire6ayspom,— Hpum,
peo,

4*
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HSSl TOXAECTBA (x==(a/2))®=x?+ax+-(a/2)2. OueBuiHoO, 4TO
oTpuIaTe/IbHBEIE KOPHH KBaJPaTHOrO ypaBHEHHS CUYHTaJIHCh
HeCYIEeCTBYIOUHMH,

BaBHJIOHCKHE BBLIYHCIINTENH HE MCHOJb30BAH BellecT-
BEHHEIX YHCEJ, OHH MOJIb30BANUCh JHIIb YHCJIaMH, HMeIO-
IIMMH KOHEUHYIO 3alliCh B INECTHAECSATEPHYHOR cucTeMe
(3TH uncaa 06pasyior Koablo). Takum o6pasoM, AJA pelle-
HHS1 KBaJpaTHBIX ypPaBHEHHH HAJO, YTOOHI B STOM KOJbLE
MOXKHO ObLJIO H3BJIEKaTh KBaApaTHbIl KOpPeHb, a TaKxke Je-
JIUTh Ha KO3(dUUMeHT MpU X%, eCc/lH OH HE PaBeH eHHHIE,
KBagpaTHelfi KOpeHb OHH HCKaJH C MOMOLILIO COCTaBJeH-
HOH MMM TaGauubl kBajaparoB. Kpome Toro, BcTpeuaiorcs
HECKOJIbKO IIPUMEPOB KYOHYeCKHX YpaBHeHHH, TaKHX, Kak
x3=a, x?(x+1)=a, pelleHHe KOTOPHIX TaK»Ke OCHOBAHO Ha
o6paieHnHy K TabJuie Ky60B HIH CyMMbl KBapaToB H Ky6oB
IJIsl HAaXOXIEHHS MOAXOASAIINX 3HAYEHHH YHcesl, BHIpaXkKeH-
HbIX BCErza B IUECTHAECATEPUYHOH cHcTeMe. Dwu1 Takxke
OTMeYeH NPHMepP CHCTEMBI, pellleHHe KOTOPOH 9KBHBAJIEHTHO
pellleHHI0 YPaBHEHHSI IUEeCTOH CTeNneHH, HO KBaAPaTHOrO
OTHOCHTEJILHO X3,

HHrepecHbt eme HekoTophie MoMeHTHI. Tak, HeiireGaysp
O6GHapyXuJl JBe CYMMbI:

1+2+22+. | . $-20=210—]

1=+2n+...+102=[1 (%)4-10 (%)]55

B TabsnuKe, AaTHp yemo# snoxoit HaByxononocopa (ox. 580 r.
J0 H. 3.), 3 KoJulekuuu JlyBpa. BHTH Moxker, BaBHIOHSIHE
OblTH 3HAKOMBI C HEKOTOPLIMH 9JIeMEHTapHBIMH psiliaMH, Ta-
KHMH, KakK

n n
Zqi=qn+1_l H i,=n(n+l)6(2n+l) .
=1

H

i=0 9—1 i
Hsyuenne Tekcra sHaMeHutofi Ta6nauuku Plimpton 322
u3 Kostekiun KonyMm6uiickoro yHHBepCHTETa, NpoBeeHHOe
HefireGayspom B 1945 r., naer ocHoBaHHe moJarath, YTO
BaBWJIOHfAHe ObIM 3HAKOMBI C NH)AaropoBHIMH TPOHKAaMH
X, Y, 2, Takumu, 9ro 2*=x2-y2. Ho onpenensyiu Ju oHn
HX o6muMH ¢opMyJIaMH

x=p*—g*, y=2pq, z=p*+q%®
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Ha stor cuer mHeHHs pacxomsTcs.

Mrnorue cnennaJuCTH YTBEPKAAIOT, YTO MaTeMaTHYeCKHe
8HAHHS BAaBWJIOHAH HMEJH B OCHOBHOM aJireGpanyecKuil
XapakTep: HauGOJIbLIMA HHTEpeC B 33javax INpeNCTaBJsJIH
I/l BaBHJIOHAH ajre6paHyecKue COOTHOLIEHHS, a NpaKTH-
gecKoe INpHJIOKEHHe DeleHHH OTXOAWJI0O Ha BTOPOH mMJaH.
Tlo Bcefi BepoATHOCTH, BaBWJIOHSHE C GOJBIIHM YMEHHEM
o6palllaIiCh C YpaBHEHHSIMH YKa3aHHBIX Bblllle THNOB. Tem
He MeHee OTCYTCTBHe KaKo# Obl TO HH OblIO (GOPMYJNHPOBKH
ofmmefi MeToZI0/NIOr'HH He MO3BOJISIET CUHTATh STH 3a4aTKH Ha-
BBHIKOB CaMOCTOSITEJIHOH JIUCLUIVIMHOH; OHH OBUIM JIMIIb
MPOCTBIM HMHCTPYMEHTOM C TOYHBLIMH IPaBHJIAMH ero npuMe-
HEHHA.

Eruntane

Y Hac eme MeHbIe OCHOBaHHUHl TOBOPUTH O ErHNETCKOMN
anre6pe, yeMm o BaBHJIOHCKOH. Cpeni COTHH 3aja4, ColepIKa-
mwuxcs B nanupyce Punna u MockoBckoM manupyce (OKOJIO
1700 r. mo H. 3.), GONBIUMHCTBO CBfi3aHbl C IOBCEAHEBHOMN
JKU3HBIO M KacaloTcs pacnpefeseHust xJeba, 3epHa HJIH
ckora. Yame Bcero OHH pela/iUCh OJHHUMH apH(MeTHUe-
CKUMH MeTOZaMH HJIH HCIOJL30BaHUEM JIMHEHHLIX YypaB-
HeHu# THNA

x+ax=b

x+ax—cx=b.

Bcsi TpymHOCTh AJIAA €THMOTAH 3akJioyajack B BeiGope
eIHHUL, W3MEepPeHHs M HX nonpasaeneHuii. B camom nerne,
KpoMe ApoGH 2/3 erunTsiHe noJb30BalKCh NPH BEIYHCAECHHAX
TOJIKO AJIMKBOTHBEIMH JPOGSMH (ZPOGSMH C YHCJIHTEJNEM,
paBHBIM eluHHuLE (CM. Ta6J1. 2)). Boo6lue npu pemeHHH TakKuxX
3a71aY TOJIL30BANUCh METOJOM /00CH020 noaodxcerus. Ha-
npumep, «Kozda nucey zosopum mebe 10, mo om ueeo smo
6ydem 2/3 u 1/10?» 3anuck B BULe ypaBHeHHs jaeT (2/3)x-+-
-+ (1/10)x=10. Ecau B3sars 30, To 2/3 paBuut 20, a 1/10 pas-
Ha 3 u uror paseH 23. OgHako HaM HyxkHO 10 — Ha CKOJIb-
KO HYXHO YMHOXHTb 23, uToGhl nosyuutb 10? toT MeTon
JIOXKHOTO TIOJIOKEHHSI YeTKO MOXKHO OBUIO BHUIEIUTH €lie y
kutaiiueB. OH 6Bl pacnpocTpaHeH Ha 3anaj apaGaMu IOZX
Ha3BaHHeM «ajI-KaTasgH», ¢KHTAHCKHII»,

HJIH
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BruIo pellieHo JIMIIL HECKOJNBKO NPOCTHIX THIIOB KBajpar-
HBIX ypaBHeHHH, KakK, HanpuMep, ypaBHeHue ax®=>b. Peakue
clry4ad, Korjia BCTPEYalOTCs JiBa HEH3BECTHBIX, KaK B CHCTe-
Me x?+y?=a M y=Dbx, NPUBOAAT NOCJE HCKJIOUEHHS HEHs-
BECTHOTO Y K TOMY K€ THUIy yPaBHEHHS.

s 2, 3ajaua 40 u3 nanupyca PuHjpa s
TNMpumep apudmeTHuecKoi NPOrpeccHH H METOR JIOXHOro MOJOKEHHS

Pacnpeneauts 100 kapaBaeB xJe6a MexAy O uesOBeKaMH TaK,
uTo6Lt 1/; O6HIEr0 KOJHMYeCTBA KapaBaeB y TPeX NOCJEAHHX pPaBHAJACH
KOJIHUECTBY KapaBaeB y NEpBHIX ABYX. YeMy paBHa pasHOCTb?

Flpunss 3a pasHocT D'/, W 1 sa mepsbill ujeH, HaliileM nepBoe
npnlﬁ&nxeune: 1, 61/, 12, 1715, 23, uto maer B cymme 60, T. e. %/g
oT .

Taxkum o6pasom, npuGaBiasieM K KaXKAOMy UJIeHY 2/3 ero camoro
7} IIOJII)(I)'(!)aeM pemenne: 12/, 10(3/3+1/¢), 20, 291/, 381/5, uto B cymme
Iaer

Hexoroprie 3a9aTku CHMBOAHYECKON 3alMCH HMEIOTCS B
nanupyce Axmeca: C/OXKeHHE M BbIYMTAaHHE H306PaXKajauCh
napoil HOr B JBYX Pas3IHYHBIX MOJIOXKEHHAX M HCIOJIB30-
BaJCsl ellle OAMH CHMBOJ JJs1 OCO3HaYeHHS] KBaAPaTHOrO
KOpHS; HEH3BECTHOe O0G03HAauaJoCh CHMBOJIOM ¢axa».

Onnako erunerckas anare6pa Gbila OYeHb OrpaHUYEHHOI,
cKopee, OHa CBOMJIACh K UHCTO apH(METHUECKOMY NPOLECCY.
Ona vacTo nmpHUMeHAJach K 3ajadaM, OTHOCSIIMMCSI K TIe€o-
MeTPHH H K YCTAHOBJIEHHIO (OPMY. ISl H3MEPEHHs IJIOMa-
AU TJOCKHX (UIyp M HEKOTOPHIX OGBEMOB.

2. EBkInoBa «reoMerpHyeckas ajirefpa»

B KJacCHYeCKyl0 TIDEYecKylO 3MOXy TreOMeTpUsl 3aHHMMalla
NpUBUJIETNPOBaHHOE noJsioxkenne. OHa ABAsA/IACh UMEHHO TOH
HayKo#, B KOTOPOA MNpOsABJsJCA AEXYKTHBHEIA Xapakrep
paccyXJeHHsi, HCKYCCTBO HOKAa3aTeJbCTBa, B TO BpPeMsl KakK
B TEOPHH YHCEJ ROJroe BpeMsl Bce CBOXMJIOCH K HPOLECCY
006001en s ¢ MOMOULEIO npocToif HHAYKNUH 2) (ot ITudaropa

1) T'peKu CTPOr0 pasjaHYaNH TEOPHIO UHCEN gapuqme‘mxy) H BeIYHC-
JIATEJBbHOE HCKYCCTBO (JIOTHCTHKY). B Kuurax VII—IX «Hauaa» Epxau-
Ja Gbl1a NIOCTPOeHA CTPOTasl TeOPHs LeJblX UKce] H HX OTHOLIEHHH (T. e,
palHOHabHbIX UHcen),— Tpun. ped,
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1o Huromaxa I'epasckoro B I B. 10 H. 3.). Uro kacaercs
BRIYMCJIMTEJNBHBIX H TPAKTHYECKHX TEHJEHIHH, Xapakrep-
HBIX JJIs1 BaBHJIOHCKOH MaTeMaTHKH, TO OHM TaKxKe He ObLIH
oT6poieHbl. YTUpaXkHeHHs B pPEIeHHH KOHKPETHBIX 3ajau
f02UCMUKY, HACTOSIIIETO HCKYCCTBAa BBIYMCJEHHS, JaXe pe-
KoMeHAOBaJuCh I1naTonoM a5 o6yueHus Jered, «uToGHl HX
3acTaBJIs/IM NOX BHJAOM pasBleueHHsl obpamarbcsi K Hayke
yuces». OAHAKO JIOTHCTHKA HE NOJIB30BaJach GaropopHbIM
NpecTHXeM HayKH.

Mri Bustenn, uro B kHurax II m VI «Havan» Eskauza
MeTox NMpPHJIOXKEeHHs NJoLianefi COOTBETCTBOBAJ MOCJE mepe-
BoJia Ha fI3bIK COBPEMEHHBIX ajareGpauyecKux ¢GopMyJa reo-
METPHUYECKOMY NOCTPOEHHIO BEJMYHH, fIBJSIOUIUXCH KOPHS-
MH HEKOTOPHIX ypaBHeHHH BTOpo#i creneHu. Yame Bcero
peub I/1a 0 HAXOXACHUH JBYX KOHKPETHHIX BEJHYHH, CyMMa
(a1 pasHOCTb) M NPOH3BEJEHHE KOTOPHIX H3BECTHBE (CP.
ra. 2, c. 83).

Benep 3a ITosem Tannepu 3ToT HaGop METOROB U pe3yiib-
TaTOB NPHHATO Ha3bBaTh eeomempudecKold arzebpoti. Tan-
HEPH Halles TakXKe B TEOPHH HppalMOHaJbHOCTEHl KHHUTH
X «Hauan» onucanne reoMeTpuuecKoro peineHHsl GHKBax-
paTHOTO ypaBHEHHs M Jake 3a4aTKM pelleHHs TPHKBajpar-
HOTO ypaBHEHUsA, YBUAS B MepedyHe MpPPaUHOHAIBLHOCTEH
HEKOTODBIfl Na/VIHAaTHB JAJI1 HECYLIECTBYIOUIMX Y TIPEKOB
ajre6pangeckux 0003HaueHHi.

Haxonen, B pesysabTate HCCIEOBAHHS BaBUJIOHCKHX
tekctoB Hefire6aysp o6paTus BHUMaHHE Ha TECHYIO CBfi3b
MeX]Y MX YHC/JIeHHO#H anreGpof u npenoxeHusMu Kauru VI,
a TakXKe BbICKa3aJl NPeAroJIoXKeHHe, YTO He MOXKeT He Cy-
IECTBOBAaTh HEKOTOPOH NMPEEMCTBEHHOCTH MEXKIY BaBHJOHS-
HaMH H rpekamu. He osHauaer Jiu Bce 3TO, 4TO €BKJIHIOBA
reoMeTpuyeckas aJjre6pa sBAANach JIMIIb TeoMeTpHYe-
cKuM oOJlaueHHeM apHMETHIECKHX H Jaxe ajare6panyeckux
IO CBoell MpUpPOJie HCCAeROBaHUH, YHAC/HEJOBAaHHBIX y Jorpe-
4ecKoH SMOXH? DTy HMHTEPIPETalHio B CBOIO Oouepelpb ocla-
pHBaJIi. MHOTHe JIPyTHe CHeNUaJHCThl [0 HCTOPHH IPedecKoi
MaTeMaTHKH.

Tepmun «anre6pa» B mpHMeHeHHH K 3noXe, Koria M Ha-
XOXKJIeHHEe HeH3BECTHOTO H TeM GoJee HCC/EJOBaHHE «ypaB-
HeHUfi» HE NPOBOIAMNNCH B SIBHOM BHJE, HYXKHO HCIOJIb3O-
BaTh C OCTOPOXKHOCTHIO. CO CBOEfi CTOPOHEI, METOABI reOMeT-
puueckoro nocrpoenns keur II um VI okaswiBanu pmosroe
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ppeMsi BJHSAHHE Ha pasBHTHE ajre6pel, B TOM YHCJE Ha
apalCKHX OCHOBOIIOJIOXKHHKOB H 3aKOHOZaTeNell TeopuH
KBaJpaTHBIX, a 3aTeM M KyOHYECKHX ypaBHEHHH.
JpyruM HanGoJee 3HAUHTENBHBIM AJIS NpeaMeTa JaHHOH
r71aBHl TIEPHOJIOM TIpevecKoN AaHTHYHOCTH SMBJISETCS 3M0Xa
Juodanta, KorZa ABMXKYyLIEH CHIONH SBJAAMaChH apuMeTH-
yecKasi MHTyuUHS. TpPyABl TaKHX MaTeMaTHKOB, Kak Apxu-
men, Anosnonnii, Iltonemeit, MOArOTOBUIH HHTEpeC aJjieK-
CaHIpUiNEB Havyaja Haiedl 3pbl K NOAOGHBHIM BOIpPOCaM.

3. «Apudmernka» Juodanta

JrodaHT OTKPHI HOBYIO IVIaBY B MaTeMaTHKe, H HEBO3MOX-
HO BBISIBMTh, KaKHe HEBHIUMBIE HCTOUYHHKH IHTaNTH e€ro
TBopuecTBo. )KusHb J[lHodaHTa MaJslo M3BECTHA, H Jaxe Ha-
CYeT JaT €ro KH3HH He NPHULTH K OGIeMy COIVIalieHHIo
(I11 B. H. 3.). Ero Benukuil Tpya «ApudMeTHKa» BKJIIOYAT B
cebs1, KaK OH caM COOGHIUN BO BBEIEHHH, TPHHAJUATh KHHT,

C XVI B. u3BecTHbI TOJBLKO 1ecTb KHUT. OHH cofepaKarca
B IpeyecKOM MaHycKpunre, oGHapyxeHHoM B 1464 r. Pe-
THOMOHTaHOM B Benennu u fABAABIIEMCA Komueit GoJsiee
IpeBHero mMaHyckpunra. HesicHo, rfie pacmoJiarajiuchk CeMb
HENOCTAIOMUX KHUr B o6Lied cTpykType Tpakrara. Tor
Kaxyuuiicsa 6ecnopsjiok, B KOTOPOM HaXOAMTCS STOT TPYJ H
KOTOPHIi MOI BO3HHKHYTb B pe3y/IbTaTe NEPENHuCOK H BMe-
IIaTe/IbCTBA MO3XHEHINMX KOMMEHTATOPOB, AaJ NHILY AJsA
MHOXeCTBa NpoTHBOpeunBbIX wuHTepnperanuit B XIX B.

HulHe BO3HHK/Ia ONMacHOCTb, 4YTO IIpeXHee NPOYTEHHE
Junodpanta okaxercst HEBEPHLIM, H aHAJ/IH3 €ro TPYAa HYKHO
6yleT npoBOAHTH 3aHOBO. [leficTBUTeNIBLHO, HelaBHO B Hpane
(1972 r.) Guiin OGHapyXKeHH U HIEHTHOHIHPOBAHBLI YETHIPE
u3 apudmernueckux KHUr Jnodanra. Peus uzer o6 apabekom
MaHyckpunre, gaatupyemoM 1175r., KoTophi! okasajcs
Konueil 3Hamenutoro mepeBoja Juodanra Ha apaGekwuii
AI3kEIK, IpHnKchiBaeMoro Kocra u6H Jlyka (ymep okodso 912r.),
nox HassauueM «HMckyccrBo anreGpui». O6 «HMckyccree an-
re6pel» ynoMHHalH JpeBHHe apaGckue GHOAHorpagei, H,
KpoMe TOro, u3BecTHO, Wro ¢ X B. TaKHe MaTeMaTHKH, KakK
AGy-n-Bada u an-Kapamxu, K KOTOPEIM MBI €ll¢ BepHEMCS B
sTOl riiaBe, o6pawiaiuch K STOMY HEPEBOAY M KOMMEHTH-
poBanu ero.
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ApaGckue kuuru nomeueHs! Homepamu 4, 5, 6 u 7, u
nepBoe wuccaenoBanue Pamena, no-BHAUMOMY, YKa3blBaep
Ha TO, UTO OHM HAYT 3a rpeueckoit kHurofi III. BooGie
npo6/aeMy 4HC/]a H NOPsiKa KHUT «ApHPMETHKH» MCTOPHKH
MaTeMaTHKH JOJ/IKHBL TQJHOCTBIO IiepecMoTperh. Moxker
OKasaThCsl, 9To TpYA JuodanTta eme GoJsiee 3HAUUTENEH, YeM
KasaJoch paHblIe 1).

«Apu(dMeTHKY>» HEIb35] CIATATh TEOPETHYECKHM TPYAOM IO
apugMernke B nudaropefickom cMmeicsie — nudaropeHist Tep-
MUH «apudMeTHKa» NpelHa3HaYaJad LIS TEOPHH YHCEN, KO-
TOopasi cuuTalach JHUCIUNJINHOH 6e3 ompelesieHHOro MeTofa,
HO TpeOylolell OT yMa HEKOero poja 60XKeCTBEHHOH WHTYH-
MU, A 3TOT TPaKTaT GJHKE BCEro K TPAaIMIUAM BBIYHCIH-
TEeJIbHOM MaTeMaTHKM, Hau JorucTukd. OnHako B HepHOZ,
Korga Huodanr paGoran Hai cocTaBieHHeM CBOeH KHHIH,
3TO NepBOHaYaJbHOE pa3/Hyue yxke, NO-BUAUMOMY, CTep-
JIOCb — 3TO BHIHO M H3 CaMOro BhI6Opa Ha3BaHMA U H3
TOro, YTO NpakTHyecKue 3anaun y nodanta Bcerga cHavasa
(opMysIHpYyIOTC B abGCTPakTHOH ¢opMe, a YHCIOBHIE AaH-
Hble BBOZATCA Mo3xe. Jra obuwias u abctpakrtHas (Gopmydu-
pOBKa pajuKaibHBIM o6pasoMm oTaugaer JluodaHra or Ba-
BHJIOHCKHX MaTeMaTHKOB.

PasyMHO cuurath «ApudMETHKY» KOMNHJISAUMEH, aHAJIO-
ruuboit «Haganmam» EBkinpa, cocraBjieHHOH OXHHUM AaBTO-
poM, HO fBJAsIOMENCS MJIOAOM KOJIJIEKTMBHOH TPaauIliH,

Ilectb rpedeckux KHHr siBJAIOTCA coGpaHueM 189 umc-
JIOBHIX 3ajjay, CHaGXKEHHBIX PeleHHSAMH,

CnuxonupoBanHan ¢opma

B cBoeM npenuciioBuu JIuodaHT BELAEISET CPERH YHCEN KBal-
paThl, KYyOBl, OGHKBaipaThl, KBajpaTOKyGhl, HaKOHel, KYy-
6OKYGHI,

1) B coseTcKofi HCTOpHKO-MaTeMaTHUecKoll JIHTEPAType (CM. CTAThHIO
WN. T. Bammakosoft, B. A. Posendensaa u E. H. CaayTiHa «Apabekas
Bepcus «Apudmetnku» Juodanray, UMHU, 1978, sun. XXIII, 192—225,
a takxke Kuury H. I'. Bammaxrosofi u E. U. Ciasymuna «Hcropus amno-
¢danTOBa aHanu3a», M.: Hayka, 1984) BrickashiBajoch MHeHHe, 4TO Hafl=
JieHHble KHHTH 1—4 «HMckyceTBa anreGpui» He SBJAIOTCH COCTAaBHOM ua-
cThio «ApHdMeTHKH» JIHodaHTa. D10 — HEKOTOpasA MNo3fHefimas nepe-
paboTka Tekcra JModatta, cHaGxeHHast OGIIMPHLIMM KOMMEHTapHAMH,
Io cymectsy K TaKkofi e Touke 3penus npuxognt 4 JK, CesHano,~—
ITpun. ped.
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—

OrmeTHM, YTO HAaHMEHOBAaHHME CTeNeHed OCHOBaHO Ha
CNOKEHHHM IOKas3aTeNiell creneHefi, T.e. KBajpaTOKyb —
9T0 KBaJIpar, YMHOXKEHHEIA Ha KY6, x2x3=x%, B TO BpeMS Kak
apabbi (3a HCKMmoueHueM aj-Kapanxku), a nocie HHX H
HTaJbsTHCKHeE anre6pancThl HCIOML30BAIH HaMEHOBaHHUE, OC-
HOBaHHOE Ha YMHOXEHHH MNokasaTesieil creneHd. duodant
yKasblBaJl, YTO pemeHHe GOJBIIOTO YHCJA apHpMeTHue-
CKHX 3afa4 HPHBOAHT K ONepauHsM Hal 9HCJIaMH pasJind-
Horo Buja ). OH BBe/s CHMBOJIBL JJIsl IIECTH NEPBHIX NOJIO-
JKATEJBHBIX M IIECTH NMEepPBBIX OTPHUUATE/IbHBIX CTENeHeH He-
uspecTHbIX. [IpucyrcTBHe creneHelt HeM3BeCTHO, GOJIBIIHX
TpeX, NOATBEPKAAeT He3aBUCHMOCTb OT YHCTO IeoMeTpHue-
CKoro 0GOCHOBaHHS.

s 3. luo)aHTOBA CHHKONHPOBAHHAS 3AMUCH NN
HenssectHoe (Haue x) oGosHauaeTcs 4epes ¢

X2 AT
P KY
£ ATA
x5 AKY
P K'K

BriunTanme 0003HauaeTcs 3HAKOM (M.
Juodant ucnosb30BaN FPEYECKYIO UHCIOBYIO CHCTEMY.
Hpumep: ppobn
(248 - 3x2 - x)/(x24-2x4-1)
obosnauaerca KYBA yeor évpopio AT agBMa
(dacts oT)

HeusBecTHoe x ompexensierca Kak Heonpee/eHHOe
KpPaTHOE €JHHHULI, OAHAKO Ha JieJle 3TO O3Hayaer, 4To €ero
3HaYeHHe MOXeT GHITh pPal{OHa/bHEIM 2); OHO NMPOCTO Ha3bl-
BaeTcsl wucaom. Uucna, He sBasiomuecss KoadduuueHTamu
NPH HEH3BECTHBIX, Ha3bIBAIOTCA eAMHHIAMH B 0603HAYaloTCA

I')17’[‘0 eCT;ela( OIlepHUPOBAHHIO C PA3JAHYHBLIMH CTClIeHIMHA HEH3BECTHO-
ro,— UM. .

’) O BBEHECHHH Ilnotban’r OlnpepesisieT YHUCAO KaK MHOXKECTBO efH-
HHI,, OJHAKO B JaJibHelimeM Kaxjoe pemenne, KOTopoe HIIETCH B o6JsacTu
NOJOKHTEABHEX DalHOHAABHREIX YHCeJI, OH HA3bIBAET YUCAOM,— Hpun.

(]
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cumBosioM M. [losBuics 3HAK BEIYHTAHHS, B TO BPEMS Kak
cloxkeHHe uuces o6o3HayaeTcs NPOCTO HAMHMCAHHEM HX
Ipyr 3a apyrom. Hakonen, JnodanT BeraBasa coBa «yacTh
OT» MeXIY ABYMSI anreGpaHyecKUMH BHIPAXKEHHSIMH B TOM
Mecre, I'ie MBI CTaBUM YepTy Jpo6u (cM. Taba. 3).

Yucso HeWs3BeCTHHIX MOIVIO JOCTHraTh IIECTH !), HO
Huodant umen o6o3HaueHHe TONbKO s opHoro. Korza ux
GLII0 HECKOJILKO, OH TOBOPWJI O INepBOM, BTOPOM, CaMoM
6OJIbIIIOM, CAMOM MaJjIeHBKOM H T. X. HEH3BECTHOM WJIH BhI-
paxkan HEH3BECTHHIE uepe3 OZHO U3 HHX. B 3ToM OTHOLIe-
HHH €ro TEKCT ObIBaeT MHOTJa BeCbMa TEMHBIM.

Juodant Hamucan cBoif TPYA B KJaccuueckodl topme
HENpeprBHOrO paccyxzaeHus. Ho oH cokpatui HeMHOro
3TOT CJIOBECHBIHl NOTOK, CHCTEMAaTHYECKH HCMOJB3Ys HEKOTO-
phie COKpalleHHs s CTeneHed 4uces, a Takxke AJs Ofe-
pauuii, ¥ 3aMEeHHJ HEKOTOphble YacTO BCTpeyalolluecs CJ0Ba
HX HayaJbHBIMH HJIH KOHeyHeiMH O6ykBamu. Ho anre6pau-
YeCKMX MaHHNYJIAUHH HaJ 3THMH COKpalleHUSMH OH Hu-
KOrJa He NPOU3BOAMJ. ITa CTajusd SBOJIONHH ajare6pau-
YeCKOH 3amucH, NPOMEXKYTOUHas MEXIY YHCTO OIHCaTe/b-
HOH, CJIOBECHOH CTajuell M craguell anreGpaHuecKoro CHM-
BOJIM3Ma, KOTOpasi, KakK Mbl yBUAuM, ciaoxunaack K XVII B.,
6hina HasBaHa CUHKONUPOBAHHOU airzebpoli ).

Onpepenennble 3aja4u

Knura I B rpeyeckom BapuaHTe NOCBflleHa ONpeJeeHHbIM
3aziauaM NepBOH M BTOPOH CTENEHH C OXHHUM MJH HECKOJb-
KUMH HeusBeCTHBIMH. Bor npumep: «Hadimu dsa maxux
uucaa, 4mobvL ux CYMMA U npouseederue PasHANUCH SA0AHHbIM
uucaam. Hyoicro, 4mobo. Keadpam noaycymmoL UCKOMBLX OMAU-

1) B sapaue III, 19 uncno HemsBecTHHX paBHO 12.— Hpum. peo.

2) uodaHT NpPOBOAMJ Haj CBOHMH CHMBOJIaMH Bce airebpanyecKue
olepanuy, KoTophle Mil NIPOBOAYM Teneph (BO3BeleHHe B CTelleHb, MpH-
BefieHHe NMOAOGHHX, IOACTAHOBKH H T. A.). OTiinuMe or aire6pm XVI—
XVII BB. cocrossio B ToM, 4T0o Y JuodaHTa He 6biI0 0603HAUEHHI AASA
napaMeTpoB. MM npuxoauioch NPHAABaTh BCAKHH pa3 KOHKPeTHOe YHC-
JIoBOE 3HaueHHe. TakuM o6pasoM, B «ApHbMernKe» BliepBHe GhlIa BBe-
JieHa GyKBeHHas CHMBOJIHKa. Bostee Toro, B «ApudMeTHKe» Mbl HaXORHM
BlepBHE 3aNch ypaBHeHHH (C YHCJOBHIMH KO3((DHIMEHTAMH), TaM Ke
¢opMyJTHpYIOTCS H NIEpBHIE ONEpalHy ¢ YpaBHeHHSIMH, CTaBHIHE BroC/e]-
CTBHH HSBECTHEIMH MOJ apaGCKUMH Ha3BaHHAMH «aj-JKabp» H ¢aji-My-
Kabanar,— Ilpum. ped,
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waaca om ux npoussedenus Ha ksadpam. Smo Heobxo0umoe
ycaosue gpopmuposarus. Ilycmo ux cymma 6ydem 20, a npo-
ussedenue 96» (I, 27).

Juodant AeficTBoBaN CJAeAYIOMHM 06pa3oM: OH MoJaral,
YTO PasHOCTh JABYX YHCeN DaBHa JBYM apummam (aput™
0603Haya/l HEM3BECTHYIO BeJINUHMHY), ckaxeM 2d. Toraa sTu
JBa uucaa pasusl 104-d u 10—d. Hmeem (104-d) (10—d)=96,
7. e. 100—d?=96 u d=2. B coBpemeHHbIX 0GO3HAYEHHSX,
€C/M X M Y — HCKOMBIE 4HCJa, [oJaraeM

x4+ y=20,
xy =96,
x—y=2d,

TOrza

TMonyuyaem xy=100—d?=96, orkyma d=2. IlepBoe uucmo
paBHo 10+2=12, Bropoe 10—2=8. Mmni ys3Haem 3jechb
MeTol «GOJbllleé MM MEHbIIE», KOTOPHIH HCIOJb30BaJIH
BaBHJIOHSHE.

Takum o6pa3oM, YC/JIOBHE Pa3PeLIHMOCTH BhIpaxKaeTcs
COOTHOLIEHHEM

((x+y)/2)*—xy= nonueili KBagpar.

Y duodaHTa OHO MMEET LEJbIO HOJNyYeHHe JHLIbL Paluo-
HaJILHBIX TIOJIOXKHTENBHBIX PpeLleHHH.
JleiCTBUTENIBHO, €CJIH MBI NOJNOXKHM X-+Yy=a u xy=b,

To nonyunm 3Havenus a/2+) (a/2)*—b, koropuie GynyT pa-
I(HOHAJILHBIMH, €CJIH (a/2)*—b=nNO0JHEI# KBajpar, 4TO HENo-
CPenCTBEHHO JaeT

((x+y)/2)*—xy=nonneift KBaupar.

Mei Haga/Iu ¢ 3TOro OYeHb NPOCTOro NpUMepa, NOTOMY 4TO
OH Bo3Bpanlaer Hac K 3apaue us «Hauam» EBkauza, cocros-
Iled B OTBICKAHHM JABYX YHCeJN, CyMMa H DPOH3BeJeHHEe
KOTOpHIX H3BeCTHHl. MOXKHO 32BEOMO KOHCTaTHPOBAaTh
OTCYTCTBHE OOpalleHHit K KaKoMy Obl TO HH GbLJIO 'eOMETpH-
YeCKOMY IMOCTPOEHHIO M OGHapYKHTb HayaTKH paspelialo-
ero ajropuTMa, KOTOPHIA GeccnopHo popHuT Jluodanta
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C BaBWIOHSHaMH. ITa paspemaiomasi nporeiypa npHCyT-
CTBYeT BO MHOTHX aHaJIOTMYHBIX 3aJlayaX, COCTOSAIIMX B pe-
IIEHHH CHCTEM ypaBHEHHH C JBYMS HeHU3BeCTHHIMM, H NpH-
BOJHT C NOMOMLIBIO HCKJIOUEHUSI K KBaJPaTHOMY YpaBHEHHIO,
Ha camoMm jene KBaipaTHEIX YpaBHEHHH KaK TaKOBHIX Y
Jnodanta Her, XoT OH W obellan BO BBEJCHMH HX pac-
CMOTpeTb, HO TeM He MeHee MHOrHe NMPHUMepH JOKashBaloT,
4yTO OH GbI/1 3HAKOM C HX peleHHeM.

Koagduuuentsi ypaBHeHu#i OblIM BCerja pamnHoHa/lb-
HBIMH TIOJIOXKMTENbHBEIMH YHCJAMH, 9acTO Jaxe LeJbIMH, H
€C/IM ypaBHEHHE He MMEJIO PalyOHANbHBIX NOJIOXHTENbHbIX
kopueit, JluodaHT ero or6packBalt U OGBABIAN HE HMEIOIHM
CMBIC/Ia; MHOTA OH WM3MEHSJl YHCJIOBble 3HAaYeHMsA, 4TOOHI
clenaTh ypaBHEHHe Pa3pelllMbiM B ero cMeicie. B mporuso-
nosoxHocTs I'epoHy AuexcannpuiickoMy ua# Apxumeny,
JONyCKAaBIUMM B pelleHHH TeOMeTPHUYECKHX 3ajay Uppaluo-
HaJbHBIE YHCJA, KOTOPHE OHHM 3aTeM I[hITaJHCh HAHTH
npubaukenHo, JuodaHt nposBua ce6s GONbILIMM NpHBEP-
JKeHIeM apupMeTHKH M aare6pel. Ilas Hero craryc umces
pacnpocTpaHsJCs JMLIb Ha MOJNOXKHUTEJbHBIE PallOHA/IbHEIE
yncaa. Pasymeercs, oTpuuaresbHoe pelleHHe GbIIO HEMbIC-
JIIMO.

Hakownen, eciu ypaBHeHHe BTOpOH CTEeNeHH HMeeT IBa
JIONYCTUMEIX KopH#, [Jluogpant auGo ynomuHad JHIbL 06
OJIHOM M3 HHX, JIH6O, €c/ii OH HaXOAWJ 5TH JBa peLIeHUsT C
NOMOIIBIO Pas/IHYHBEIX OpPOUEAYpP, TO HE NBITajACH OOBERH-
HUTb HX OOWIUM IIPEACTaBJEHHEM,

Heonpenenennsie ypasHeHHs

I1ATh APYTUX KHUT B OCHOBHOM NOCBSILIEHHI HEONpeOdeseHHbIM
ypaBHEHHAM, T. €. YPaBHEHHSIM M CHCTeMaM YpPaBHEHHH co
MHOTHMH HEH3BECTHEIMH, KOTOpHe, BOOOlle roBOPsA, HMEIOT
Gonbiuoe yucao pemenuii. M snecs Juodant orpannumics
HCKJIIOYHTEJNBHO PalMOHAJNILHBIMH pellleHHsIMH. MoXHO cka-
3aTh, YTO 3T0 HamGosee HoBasl TeMa «Apudmeruxu» Iuo-
¢anra. (B HacTosmee BpeMaA HCCHAeLOBaHHE HEJOYHCIEHHBIX
pellleHHH 3TOro THNIA HeoNpeAeNeHHBIX ypaBHEHUH Ha3bi-
BalOT AHO(AHTOBRIM aHAJJIH30M.)

Cpenn mpuMepoB HeonpefelieHHBIX YDaBHEHHH, BXOAf-
KX B GOJIBIIOE YHC/IO PasHOPOAHHIX 3aJad, MBI YIIOMSIHEM
HECKOJIbKO THIIOB, NEPBHIMH NpHILEAWHX B OJIOBY; CAEAYS
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TpPajHIMH, YCTAHOBMBIIEHCA B KOHUE NPOLVIOTO BeKa, MBI
npHaajuM 3ajiavaM, KOTODHIE NpH cBoeM BO3HMKHOBEHHH
HMeJTH YHCTO CJIOBECHYIO (OPMYNHPOBKY, (popMy aireGpau-
YeCKHX YPaBHEHHM:

x+a=0a?, a==3,
{x+b=p2, b=2’ (II, 10)
{ﬁi:’;:": atp=a, a=5, (II, 27)
3 — el
[rize, w1

(c+ g+ + =0,
(x+y+z)3+y=ﬂsv (V9 15)
(c+y+2+z=7".

Onun npumep Mbl pasGupaeM B Tabia. 4.

Mo3KHO cKasaTb, 4TO, M3yuuB cTo pemenuit uodanra,
HEBO3MOXKHO NpEIBHAETh CTO INepBoe; M AEHCTBHUTENLHO,
Kaxnas us 189 samau pemasachk oco6eiM crioco6oM Gaaroga-
psi pasyMHOMY BBIGOPY BCIOMOTATeJIbHOTO HEH3BECTHOIO H
6JIECTSALIUM BLIYMC/IMTEBHEIM NPHEMaM, YUHTHIBAIOIIUM KOH-
KpeTHbIE CBOMCTBA 4YKCeJ, BHIGDAHHBIX B Ka49eCTBE WHCJOBBIX
sHauenuli 1). Cambie TpyaHeie Jpo6u He nyraau Juodanra —
BOOGIIe OH JIIOGHJI BBIYMCJIEHUS.

B o6ueMm ciayyae npu pelleHHH CHCTEM HeonpeaeseHHBIX
ypaBHEHH# OH yMeHbIIaJ YHCJIO HEH3BECTHBIX, MOACTaBJsAS
BMECTO HHMX NPOH3BOJIbHBIE DPallHOHAJLHEIE 3HAUEHHS HIIH
BHIOHpasi BCIOMOraTesIbHble HeH3BecTHhE. Tak, HEKOTOphIe
3a7laud C HeolpeJe/eHHBIMH YPaBHEHHAMH U3MEHSJIH Xapak-

1) 3nech aBTOpPHI MOBTOPAIOT OWIHGOYHOE MHEHHe, KOTOpOe JOJroe
BPeMsl CYIeCTBOBAJIO B HCTOPHH MaTeMaTHKH. Ha camom jese y Juodan-
Ta GBUIH BNOJHE OGIIHE METOABI, KOTOpHE MBI OTHeCJIH Obl Temephb K aJ-
re6panueckoii reometrpur. TakK, oH BJajies OOGIHM METOJOM peIlEHHS
ypasuenus F,(x, y)=0, rae Fy(x, y) — MHOTOWIeH BTOPOH CTeNeHH, U
TIOKa3aJl, 9TO eCIM TaKoe ypaBHeHHe HMeeT PallHOHaJbHOe peweHHe (xo,
Yo), TO OHO ¥MeeT B OeCKOHEUHO MHOTO PaiMOHA/NbHLIX PELICHHH, TpHIeM
X, § BHIpaXaIOTCA KaK palHOHaJbHble GYHKIUH OfHOro mapametpa. Ox
pasBu K Gojlee rayGOKHe H TOHKHE METOAHI, OTHOCSUIHecH K pelleHHIo
Eeonpesie/ieHHNX ypapHeHuH BHa y2=F; (x), y>=Fg (¥) u y?=F, (x), Tne
Fp(x) — mHorouneH crenenn k. Cm. 06 sToM nojpoGHee B Knure: Bai-
makoBa H. T., Cnasytun E. H. Hcropua auodaHTOBHIX ypaBHeHHH,—
M,: Hayka, 1984,— ITpun. ped,
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TEp B XOJIe PelleHUs, NMOCKOJILKY OH JOONPENeas ORHY HJIH
HECKOJIbKO HEH3BECTHBIX NPOHM3BOJIBHEIM 06pasoM, YTO CBO-
IWI0 MX K 3aJayaM C ONpeIeNeHHHIMH YDPaBHEHHSMH (CM.

e 4. TIpimep neonpenenennoi sagaun Auodanta (111, 4) e

«Hafitn Takne Tpu uMcaa, uTOoGH KBajpaT CyMMB! BCE€X TPeX, BHI-
YTeHHBIl M8 KakJoro uucjaa, JaBaj KBajpaT. ITolOXHM cyMMy STHX
TPeX YHCeJ apHTMOM.»

YcaoBusi 3ajiaud MOXHO HepeBecTH Tak:

X—(X+Y+2)2=a?
Y—(X+Y+2Zp=p,
Z—(X+Y+2Z)2=y2
Huopant nonaran X-+Y +Z=x, orkyna (XY 1 2Z)2=x%
3arem oH Zesnaj CJAefyIOMHE MOACTAHOBKH:
X=2x2 Y =0x2, Z=1042,
K;)To%ug o6pamaJu Bce TPH YPaBHeHUS B TOXKJAECTBA a2 =ux%, P2 =4x2,
= 9x2,
v 3areM OH MOJACTABJAJ 9TH SHaueHHA B cooTHomenHe X +Y +Z=x
u noayuaa 2x2-45x2410x%2=x uau

1 1

2 _ 2
17x2=x, OTKyAa x 7 X 89"
Pemenne nodanra TakoBo:
2 5 10
X=o%" Y= Z=m0

Taba. 4) Y. OH penko NPHBOAWJ IOJHOE CEMEHACTBO pe-
LIeHHH.

Xora HH onuH obuuit pesyasrar B ¢ApHdMeTHKe» He 6bT
chopmyaupoBaH, JuohaHT SBHO CChIJIAJCS HA JEMMbI, BO3-
MOJKHO JIOKa3aHHHe B paGoTe, o3ar/aBjeHHOH «[lopHaMb» u
NIOJIHOCTRIO yTepaHHOH. Peub Huer o ToxAecTBaX, KOTOPLIe

1) Neno B TOM, uTO, KaK MH yxe oTMeuanu, y JuodaHTta He GHao
o6o3HadeHuM A1 NPOU3BOJIBHEIX NOCTOSHHEIX (HJIH IapaMeTpoB), HOSTO-
MY, heJlast NOACTaHOBKH, OH Gpajl BMECTO NapaMeTpoB KOHKpPETHHIE YHC-
Jia, KOTOpHe BHIOJHSAIOT B €ro aire6pe ae QYHKIHH — OGHIYHOTO SHCAA
H CHMBOJa Jyifn 0603HaueHHs NpPOH3BOJLHOrO 4Hcia. IlosToMy B coBpe-
MeHHHIX 0603HaUeHHSX MOACTAHOBKH B Ta6a. 4 MOXHO 6bLIO OH 3amAcaTh
Tak: X=ax?, Y=0s3, Z=cx® Torma x=1/(a-+b+c) u pemenne nmeno
6u BUR X=a/(a+b+-¢)?, Y="b/ (a+b+10)?, Z=c/(a-+- b+ c)2,—II punr. ped.
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MOXKHO KBaJIHQHIMPOBATb KaK ajlrebpauuecKue, TaKHX, Kak
[(m—n)/21*+mn=[(m-+n)/2]?,

(ma_n2)2_|_ (an)2= (m2+n2)2;

BTOpPOe SABJISIETCS] TOXKJECTBOM JJisi Nu(aropoBHIX TPOEK.

Hanpuwmep, B 3agaue us rpeueckoii kuuru 111 nodanty
HYKHO OBLLTIO MOCTPOUTH YeThiPe MPSIMOYTONbHBIX TPEyrosb-
HHKa C ONMHAKOBOH rumoreHy3oi. OH HCXOZMT H3 IBYX
nudaropoBeix Tpoek: 3, 4, 5 u 5, 12, 13 u, ymHOXKas
KaXJblil «TPEYrONbHHUK» Ha «THIOTEHY3y» APYroro, BHIBOXHT
U3 HHMX JBe HOBble mudparopoBm Tpofiku: 39, 52, 65 u 25,
60, 65.

Ho, numer panee Iuodant, 65 sanuceiBaercss Takxke B
suge 16449 u 641, «a smo npoucxodum nomomy, umo 65
noayuaemcs om npousgedenus 13 u 5, a Kaxcdoe us amux
wucea packaadsigaemcs Ha 08a Keadpamar.

B JIeiCTBHTENBHOCTH OH HCHOJB30BaJ 31€Ch TOXKIAECTBO

(@*4-5%) (¢*+d?) = (ae b+ (ad Fbe?,
a=2, b=1, c¢=2, d=3,
5X 13=65=42472=8%+12,

3areM oTcloga C OOMOUIbIO NHpAropoBHIX TPOEK OH
BLIBOOUT Npu m=7, n=4 u m=8, n=1, uro

652 =332--56
652 =632+ 162,

Yucna, BeiGpaHHBIE IJI 3TOrO NPHMeEpa, MO3BOJSIOT
NPeAnosoXHTb, uyTo [ HodaHT 3HaM, YTO BCAKOE MPOCTOE
ghcjio Bufa 4n+1 saBafercs cyMMOHR ABYX KBaJparosB.
Cyns no BhIGHpaeMBIM UM YHCJIOBBIM 3HaueHusM, Juodanr,
BEPOATHO, OB 3HAKOM CO MHOTHMH CBOHCTBaMH YHCEJ,
Hanpumep ¢ TeM paKToM, 4TO YHC/IO BUAa 4n+-3 He ABJsAeTCS
CyMMOH IBYX KBaZpaToB, 4ucjo Buia 8n--7 He sABJAsercs
CyMMOH TpeXx KBafparoB M T. H., HO 3TH CBOACTBAa HHIAE
He ObLTH UM BbicKasauel fBHO (V, 9, 11, 14 . . .). MHorue us
HuX Obuid chopmynupoBaHbl, a 3aTeM AOKasaHel Pepma u
ero nocnenosarensiMi B XVIII B. u sieryin B ocHOBY coBpe-
MEHHOH TEOpUM YwuCe,

HIH

rae

OTKYyJa

H
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«Apudpmernka» [uodanra npexmosarana Xopollee SHa-
KOMCTBO CO CBOMCTBAMH II€JIBIX H PallMOHAJBHEIX UHCEN H
nojpasymeBasia 3HaHHe OMpeJeJeHHLIX NPHeMOB aiare6pau-
YecKOr'o xapakrepa: npeoOpa3oBaHMs BhIpaxeHHiH, MOACTa-
HOBOK, HMCKJIIOYEHHUS H T. A., AaXKe eclJId 9TO BHO He OroBa-
pHUBaJIOCh.

B rpeueckoii MateMaTHKe 3TOT TPYZA MPEACTaBIAN COGOH
HOBOe TO CBoe#l CyTH CJIOBO KaK B CMEIC/Ie COIEp2KaHHA,
TaK M METOJOB, KOTOPbIE O3HaYasH PaspbiB ¢ TPaAHIHOHHLI-
MH reoMeTpuyecKHMH MerofaMu. OfHAKO MMEHHO 3TH IOC-
JiefHHe BOCIPHHHMAJHCh BIOCJHENCTBHH KaK OCHOBHOE Ipe-
YyecKoe Haclenue, B TO BpeMs Kak Biausuue Jluodanra
0Ka3aJioCh CKPBITHIM.

4. ApaGckasi MaTeMaTHKa

Passurue apaGckoii MateMatuky Hatasnocs B VII B. Hamedt
3pbl, KaK Pa3 B 3MOXY BO3HHKHOBEHHMS PEJHIHH HCjaMma.
OHa BrIpoCjia M3 MHOTOYHCJEHHBIX 3ajad, TOCTaBJEHHBIX
ToprosJiei, apXUTEKTypo#, acTpoHOMHed, reorpadueii, onTy-
Ko#, ¥ riy0oKo coyerasa B cebe CTPEMJIEHHS DEIIHTb 3TH
NpaKTHYECKHE 3aa4i M HaNpPsKEHHYIO TEOPETHUECKYIO Da-
6ory.

B 3TOM paszene Mbl OCTAaHOBHMCSA HA HauboJiee CyLIeCT-
BEHHBIX ee ycrnexax. ApabGckue MaTeMaTHKH NOGHJIHCH pe-
MIAIOUIHX NOCTHKEHUH M CHeNalM psL HEOCNOPHUMBIX OTKPHI-
TH# B 06JaCTH Pa3pabOTKH anreGpamuyeckoro HCYHCJIECHHS,
Kak a6CTPaKTHOrO, TaK H NPAKTHYECKOro, CTAHOBJICHHS
TEOPHH YypaBHEHHH, aJFOPHUTMHYECKHX METOLOB Ha CTHIKE
ajare6pbl M apHpMETHKH.

B passurHu apabCcKoil MaTeMaTHKH MOXKHO Pa3JIHYUTh ABa
srana: npexne Bcero ycBoenne B VII u VIII BB. rpeue-
CKOro M BOCTOUHOro Hacjenus. bargan Obl1 nepBbIM Kpyn-
HbBIM HaYYHBIM HEHTPOM B TpaBjeHHA aj-Mancypa (754—
775) u FapyH an-Pamunna (786—809). Tam Gblio Gosbluoe
KOJIMYeCTBO GHOIHOTEK, H H3FOTOBJASJIOCH MHOTO KOMHI
HayYHRIX TPYZAOB. [lepeBopuaHCh TPYHBl aHTHYHOH ['penun
(EBkaun, Apxuven, Anomsouuit, I'epon, ITronemeit, uo-
¢aut), usydaauch Takxke Tpyas u3 Mupun, Ilepcuu u Me-
COMOTaMuH.

Ho k IX B. chopmupoBanace Hacrosinass coGCTBEHHas
apabckass MareMaTHyecKas KyJAbTypa, H HOBbe PaGoTHI
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BBIIIH 32 PaMKH, ONpefiesieHHble 3JIIMHCKHM MareMaTHue-
CKHM HacJelHeM.

ITepBLIM 3HAMEHHUTHIM Y4eHBIM GarfafCcKofl IIKOJBL GBI
Myxammen an-X opesMH, AeATeIbHOCTb KOTOPOro MpoTeKana
B nepsoi nososuse I1X B. OH BXogun B rpynny MaTeMaTH.
KOB M aCTPOHOMOB, KOTopnle pabGoranu B JJome myopocmu,
CBOEro poja akajeMHH, OCHOBaHHO! B Barjane B npaBienue
aj-MammyHa (813—833). Coxpanunuce nsare pabor an-Xo-
pe3MH, YacTHYHO NepepaboTaHHBlE, H3 KOTOPHIX XBa TpakK-
tata o0 apudmeTHKe H aarebpe okKasanu peliaioliee Bo3jei-
CTBHME Ha jafibHelilllee pa3BHTHE MaTeMaTHKH.

Ero Tpakrar 06 apujmeruke H3BeCTeH TOJbLKO B JIaTHH-
ckom Bapuante XIII B., KoTOpHIl, Ge3 comHeHHs, He ABJMd-
eTcsl TOYHBIM NepeBOfoM. Ero MoxkHO GhlIO OBl 03arylaBHTh
«KHHra O C/IOXEHHHM W BBHIYHTAHHH Ha OCHOBE HHIHICKOro
HCYHUC/IeHUs». DTO, BO BCAKOM Cjydae, mepBas KHHUra, B
KOTOpOH M3JIOKEHBl JeCATHYHAsi CHCTeMa CUHCJIeHHs H
ofepamnuH, BBHINOJHSEMBIE B 3TOH CHCTeMe, BKJIOYas yMHOXe-
HHE M JesNeHHe. B uacTHOCTH, TaM HCNOJB30BaJICs MaJjleHb-
KHH KPy2KOueK, BEIMOMHABIIUH GyHKUHNH Hynd. An-Xope3mu
00BACHAJ, KaK NPOH3HOCHTh YHCJIA, HCTOJb3ysl NOHATHS
€NMHHIEB], JECSTKa, COTHH, THICAYH, THICAYH THICAL...,
Koropele OH onpefenun. Ho ¢opMa HCnONb30BaHHBIX
an-XopesMmH 1HPP HeH3BECTHA, BOSMOXKHO, 3TO OBIIH GYKBEI
apaGckoro andaButa Hiau apabckue unuppel Bocroka.
B neficrBuTeNbHOCTH YHCTO OYKBEHHAs CHCTEMa CUHCJEHHS
NPOCYIeCTBOBANa OYeHb JOJArO, O YeM CBHAETENbCTBYIOT
«KHura no apupmMernke s NHCIOB H TOProBLEBY, HANKCaH-
Hasi AGy-n-Baba wmexny 961 u 976 rr., u 3HameHuras
«JlocraToyHass KHHra O Hayke apu(MeTHKe», HalHCaHHas
an-Kapamku B koHume X — Hauvaje XI B.

YMHOXKeHHe W JeJIeHHe Ha JBa PacCMaTPHUBAJNHCh Kak
OTHE/bHBIE Onepanud. BCIOMHHM, 4TO OHH Mrpaju O4YeHb
BaXHYI0 pPOJb B erumerckoii Maremaruke. Ilo-BuHmumomy,
an-Xope3Mu o6y4as HHAUACKOMY METOLy M3BJICYEHHs KBaj-
PaTHOrO KOPHA M HCHOJIb30BaJ cnocol NpHOIHXKEeHHs], KOTO-
PHIfi MOXKHO NPENCTaBHTh CJEAYIONIHM 00pa3oM:

— l e ey ot o
VN =V N-10%.

B JnaTnHHCKOM BapuaHTe KHHrH 1o apudpmernke an-Xo-

pe3aMHu coo6liaercsi, 4T0 OH NPHBOAWA B KayecTBe NpuO/IH-
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JKeHUsl KBafipaTHOrO KOpHA H3 uucaa N=q?-|}-r BelUYHHY
V N=a+r/2a. OT™MeTHM, YTO CJOBO aszopumm, KOTOpoe
BILIOTH JI0 HayaJla HOBOTO BPeMeHH 03HauaJio BLIYHCJICHHE B
JeCATUYHOH MO3UIIHOHHOH cHCTeMe, MPOHCXOLHUT OT JIATHHH-
SHPOBAaHHOI'0 BapHaHTa HMeHH aJj-XOope3MH.

5. An-Xope3Mu M poXieHHe <«aj-IKabp»

CaMpIM 3HAYNUTEBHEIM TPYIOM asl-X Ope3aMH MOXKHO CUUTATh
«KpaTkylo KHHry 00 HCUMC/IeHHH aj-Ixabp u aj-MyKaba-
JIas, KOTOPYIO MOXKHO DPacCMaTpHBaThb KaK COYHHEHHE IO
OCHOBaM aJsreGphl Ha apaGCKOM si3biKe M KOoTopas OKasaJja
CHWJIbHOE BJIUSIHHE Gsarofapsi CBOUM MHOTOYMCJIEHHBIM Jia-
THHCKHM NepeBOJiaM Ha BCIO CPeJHEeBeKOBYIO 3anajHyio Hay-
Ky. Bonbias gacte 3Tofi paGoTh NOCBAIEHA NPAKTHIECKHM
3afiayaM — HaCYIIHBIM 3aJjauaM ITOBCeXHEBHOH KH3HU TOH
SMOXH, B YaCTHOCTH 3ajadyaM pasjesia HaCJeACTBa, CBs3aH-
HBEIM C OYEHb CJIOKHBIMH MYCYJIbMAaHCKHMH MpaBaMu HacJie-
IoBanus. Tpakrar ajg-Xope3MH y4yHuT, Kak peliath ypaBHe-
HHA NIePBOA H BTOPOH CTeNeHH C YHCJIOBBLIMH KO3(HHHeH-
tamu. Ero anre6pa nennkoMm pHropHyecKasi, OH He HCIOJIb-
30BaJl CHMBOJIOB Jiaxe JJis1 yucesl. TeM He MeHee OH pasJindas
TPH BHAA UHCEJI: NPOCTO YHC/A, KOTOPhIE OH 0G03HAYAJ «IHpP-
xam» (MO HA3BaHWIO TPEYECKOH JeHE:KHON eNUHHIBI Apax-
MBI); HEH3BECTHOe, KOTOPOe OH HashiBaJ «maii» (Belllb) HJIH
«IJKU3p», KOrja peub LVIa O KOpHE YpaBHEHHs; HaKOHeIl,
OH HCIOJIb30BaJ «Maaj», YTOObI OG03HAYHTH KBajpar Heus-
BECTHOTO.

Bce ypaBHeHHS NPHBOAWINCH K IIECTH KaHOHHYECKHM
THIaM, KOTOphie aj-XOpe3MH H ero YUeHHKH 3aluChiBajld B
¢opmax, 3KBHBAJIEHTHHX CJELYIOUMHM:

1) ax®=bx; 4) ax*+-bx=c;
2) ax?=c; 5) ax*+c=bx;
3) bx=c; 6) bx-+c=ax?.

Bce k03¢hHuueHTE! GBITH OO HTE/IbHBIE, H YIEHBl TOMb-
KO CKJafpBaaucb. UTOGH pemaTh 3TH ypaBHeHHs, ObLIH
BBeJleHbl JIBE€ OCHOBHEIE OINepalluy:

onepanusi aa-0xabp (4T0 O3HAYAET «JOMOJHEHUE» HIU
«BOCIIOJIHEHHE»), KOTOpasi CocTosijla B M30aBJeHHH OT wie-
HOB CO 3HAKOM «MHHYC» B OJHOH 4acCTH ypaBHEHHs MyTeM
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npuGaBJeHHs K 00EHM YacTsM ypaBHEHHS OJMHAKOBBIX 4Jie-
HOB;
onepanus ai-mykabara (YTO O3HAYAeT «IPOTHBOMNOCTaB-
JieHHe», «ypaBHOBEIINBaHHE»), KOTOpasi COCTOsja B COKpa-
IIEHHH PaBHBIX UYJEHOB B 00eHX 4YacCTAX ypaBHEHHS.
Kpome Toro, xosth¢duilHeHT npu usieHe BTOPOH CTeNeHH
Jo/KeH Oblsl GbITh clenaH equHunell. Hanpumep, ypaBHeHnue

2x2+100—20x=>58

NpH TOMOIH a1-Oxabp npeobpasoBiBanoch K BHAY 2x%+
+100=20x+58,

npu noMomu as-mykabara — K Bupy 2x2-+42=20x

¥ IpH NOMOWM JeNeHHs Ha JBa — K BHRy x2+21=10x,

CioBoM a4-0xcabp BCKOpe CTald HasblBaTh Bce MO3LHEH-
Hide KHHrH apaGoB mo 3Tomy npeamery. OHO 3ateM pacnpo-
CTPaHWIOCh Ha BCIO TEOPHIO YpaBHEeHHI U npuiio B EBpony
8 XIV B. B Buje cjoBa «ajreGpa» Jjisi 00O3HAYEHHs STOH
HayKH.

An-Xope3mu paccMaTpuBa/l ypaBHeHHe ax*=bx Kak
ypaBHeHUe ax=>b, UrHOPUpPYS pEIleHHe HYJb; 3TOT B3IJIAL
coxpaumica 1o XVII B. Kpome Toro, oH HCKal He TOJNBKO
KOpeHb YypaBHeHHs, HO M ero Ksajpar (maas). PeiuneHus
ypaBHeHHH BTOpO# creneHu (TunoB 4, 5, 6) OGOCHOBHIBa-
JINCh MPH NOMOILH HEKOTOPLIX I'eOMeTp HYeCKHX MOCTPOeHHI,
YTO YaCTHYHO HANIOMHHAJIO TaK Ha3biBaEMYIO [€OMETP HUECKYIO
anre6py rpekoB. VIMeHHO Tak OOCTOMT €0 C THOOM 4,
KOTOPHI COOTBETCTBYET OAHOMY M3 npejsoxeHH#d KHury II
«Hauam». Ho sto /ump oyeHp 4acTHYHOE CXOACTBO.

Ipexne Bcero B «Hauanax» EBkanga He GBIIO NpUMEpPOB
pelleHus ypaBHeHHH THma 6, B To BpeMms Kak an-Xope3mH
HaieJs JJist KaXJ0ro THIIAa YpaBHeHHUi oOLiye npaBuia perie-
Husi. JleACTBUTENIbHO, TPEKH HCKaJH KOHKPETHHIM 06pasom
OJIHO MJIM JiBa PasJjINYHbIX HEM3BECTHBIX M BHJENH B TOM, YTO
Mbl HashiBaeM YypaBHeHHEeM, BCEro JMIIb COOTHOLIEHHe,
KOTOPOe MOXKET CYLIeCTBOBaTb MEXKAY S3THMH KOHKPETHHIMH
BeJIMYHHAMH.

HewusBecTHOe TOrZa MOXeT NPHHUMATH BCErO JIMLIb OXHO
3HaueHHe, 3a HCKJ/IOUEHHEM CJlydasi, KOrja MpearnoyoKeHHs
OKAa3HIBAIOTCS HEJOCTATOYHEIMH M 3HAUeHHe HeH3BEeCTHOIrO He
ONpeJeNsaercss OAHO3HAYHO, MOCKOJBKY ONHOMY H TOMY Xe
COOTHOLIEHHIO MOFYT YJOBJETBOPATH ABa PasJMYHBIX 3Ha-
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YeHHus HeusBecTHOro. AJ-Xope3MH ke HCC/IeoBal KBaJpar-
HOE ypaBHeHHe YKe KaK IeJIoe, KaK MaTeMaTHUeCKHil 00bEeKT
cam 1o ceGe. OH cTpeMHIICS K KJIaCCHPHKAIMH, BKJIOYAOIeH
fipouenypy pelleHHs H oOCyxkIeHHe Kaxporo caydas. Ho
OH HHKOTJa He YYMTHIBAJ OTPHUATE/bHBIH KOPeHb ypaBHe-
Hud. YpaBHeHHsI THOA 4 M 6 HMEIOT €NMHCTBEHHHIH MOJIO-
JKUTEJbHBIA KOpeHb (IOCKOJIbKY NPOHM3BelieHHe KOpHeH OoT-
pHLIATe/bHO), ypaBHeHHs1 Tuna 5 JHGO BOBCE HE HMEIOT
KOpHeil, JHGO HMEIOT [Ba MNOJOKHTENbHBIX KOPHS. Dblan
yKasaHbl YCJIOBHSI CyIIeCTBOBAHUS KOPHell H OTMedeH Caydait
JIBOHHOIO KOpHS.

Mu HaGmopaeM 37eCb POXKIEHHE TEOPHH KBaIpaTHBIX
ypaBHeHUH HaJ MHOXECTBOM IOJIOXKHTE/bHBIX (IIOYTH Beeraa
palHOHA/NBHBIX) YHCEJ, HO 3Ta TEOPHS OTHIOAL He GblIa MOJ-
HOH.

OtmeruM, uTO an-XoOpe3MH OYeHb PERKO HCIOJb30BaJ
HppalyoHaJNbHbIe BEJIWYHHBI, KOTOPHIE HasbBal O0%cU3p
acamm, 4TO O3HAYaeT «KHEMOH KOPEHb» HMJIH «CJIeNofl KOpeHby,
I'epapno Kpemonckuit nepesen B XII B. coBo acamm na-
THHCKHM caoBoM surdus (rayxo#) u o XVIII B. uppa-
LHMOHAJIbHEIE YHC/IAa HA3BIBAJIMCh TaKXKe IMIyXHMH YHCJAMH.

An-Xopesmu Jan KpaTKoe BBefeHHE B ajJreGpaHdyeckoe
HCYHCJIeHHe, OGBSICHUB HEKOTOpHE OnepaimHy Haj OXHOUJe-
HaMH H JBy4JeHaMH H HEKOTOpble NpeoOpa3oBaHHUs THNA

aV x=Vaix, ....

Hakonen, B ero «Asre6pe» CoepXuTCs TaKke psifi 3a1ay
O HacJeACTBe, KOTOpPHE TNPHBOIAT K HeOmpeleseHHbIM
ypaBHEHHAM, 49acTO OXHOPOLHBLIM, YeCTh MOCTAHOBKH KOTO-
pHIX OH cefe He NMPHMHCHIBAET; 3TO OBLIM 3aJa4H, KOTOpHIE
MOXKHO OBLIO GBI KBaJMHpHILNPOBATh KaK 3ajauu fHobaHTOBA
aHanusa, eciu Gbl K TOMY BpeMeHH «Apudmernkas JLuodanra
Gbla yxKe nepeBefieHa Ha apaGCKHil S3BIK.

6. AGy-KamnJ, nepsbiii moclienosaTteib

An-Xopesmu clefyer CYHTaTh NOAJHMHHBIM OCHOBATeJeM
TEOPHHU KBaJAPATHBIX ypaBHEHHH, W ero TPYyA Owl1 Hemocpen-
CTBeHHO mpono/mken AGy-Kamuiom, BeixomueM us Erunra,
KOTOpHIl OMyGJIMKOBaJ/I TPAaKTaT C MOYTH TaKHM XK€ Ha3Ba-
Huem: «Kuura o6 an-mxabp u aj-MykaGanas. B Heii uc-
CJIEIOBaHHA TOXe JOBOAWINCH JO ypaBHeHMHl BTOpOH CTe-
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nenu (koren IX — navano X B.). Knura AGy-Kamuna, cHa6-
JKeHHasi GOJ/IbIIHUM YHCJIOM NPHMEPOB, 3HAYUTENIBLHO NPOABH-
HyJla 3Ty 3apOXKIAIILYIOCS ajare6pauyecKylo TEOPHIO KaK B
IJiaHe MPaKTHYECKOM, Tak H abcrpakTHoM. Dta KHHra 3a-
BoeBaJia GOJIbIIYIO NONYJSPHOCTb U GbliIa PEAMETOM MHOT'HX
KOMMEHTapHeB, KOTOphle, OJHAKO, elle He HaieHbI.

A6y-Kamun Gosee wupoko u GoJiee yBepeHHO, YeM ero
NpeIIecTBEeHHHK, HCNOJb30BaJ CJIOXKHEIE NpeoGpasoBaHHsA
HaJl HPPALHOHANBHLIMH BLHIPAXKEHHSIMH, MHOTOYHCJIEHHEIE
orniepanuy aare6panyecKoro HCYHCIEHHsA, Ha OOMiui Xapak-
Tep «TOXKJAECTB» KOTOPOTO OH He Pa3 yKashiBaj CBOEMY UH-
tatemo. Hanpumep, oH ucmonb3oBan GopMyay

VaxVo=V atb+2Vab.

CrepxaHHOCTb an-Xope3MH IO OTHOIIEHHIO K HppaIHo-
HaJIbHBIM BeJIMYHHAM BTOPOH CTeneHH 3Zech Oblia Ipeoxo-
JgeHa, u AGy-Kamun ucnosb3oBal HX Kak OGBEKTHI YHCTO
apupmeruyeckoil npuponsl. AGy-Kamuin wucnosnb3oBan He-
CKOJIbKO HEH3BeCTHHIX, KOTODHIM OH IPHIIHCHIBAJ DPasJjiuy-
HEle Ha3BaHHSA, H MoOr BhIOpaTh OJHY BCIIOMOraTeJbHYIO
HeH3BeCTHYIO 151 ofJieruenus pelieHus 3afauu (cM. Taba. 5).
OH JHONONHHJI HEKOTOpble MOMEHTH TEOpHH aji-Xope3Mu
(cayuait tuma 6).

Anre6panyeckoe ncuuciaenue AGy-Kamuna gocturio yxe
JOBOJILHO BBICOKOT'O YPOBHSI abCTPaKUHUH; B YacCTHOCTH,
XOT OH elle ObJI NpPHUBA3aH K reoMeTpuueckoét dopme,
PUHATOR Yy TPEKOB, OH OTKAa3ajCsl OT KJIaCCHYECKOro Tpe-
6GoBaHHA ORHOPOZHOCTH pa3MepHocTelf, KoTopoe an-Xopes-
MH eme co6Jonaint.

Mexny 970 u 1170 rr. Hamernaace Bropasi BosiHa apa6-
CKOH HayKH, KOTOpasi BO3HeCJa HapOXKAAIolLylocs anrebpy,
nocrpoeHHylo aja-Xopesmu u AGy-KamuioM, Ha eme Goib-
IIYIO BHICOTY: OHa HOCTHIJIA CTaTyca TeOPETHYECKOH XHc-
IHIIMHEI, OTpefiesuBIleil CBOH COOCTBEHHBIH OGBEKT HCCJie-
JOBaHWH H pasBHBIUeHi pa3HOOGpa3sHLIE METOMBL

JlBa oTHOCHTE/NBHO Pas3/IMYHEIX TeUeHHS MPHHANAH ydas
crde B 3ToM oOHOBJeHHH. OfHO W3 HHX, paGoTas Ha CThiKe
apupMeTHKH H aareGphl, MHUTANO KAKAYI0 M3 THX AHCIHI-
JIMH JOCTIXKEHHSIMH JPYro#, nepeHocs YHCJCHHEE ajaropHr-
MBI B anre0panyeckue BEIpAXKEHHs H NPOLEAYpH, HaiieHHbe
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IJIS1 3THX TOCHENHHX, B 06JacTbh YHCEN; 3TO GBLIO UPEe3Bbi-
yallHO NJIOJOTBOPHOE AHaJIeKTHUeCKOoe ABUKeHHe !l). Peub
HIeT IVIaBHBEIM oGpasoM 06 an-Kapamku u ero mocienosa-

canmsmssmm 5. 3anaua AGy-Kamuia, B KOTOPYIO BXOJSIT erasmsemmemams
HppalHOHATbHEIE BEJHYMHB H 3aMeHa HeusBectHoro (Hauano X B.)

Hapo pasmesmuts 10 Ha ppe wactu: x m 10—x Tak, uto
x 10—x -
oty =¥
CooTBeTCTBYIOIIEe YpaBHEHHe BTOPOH CTemeHH GYAET TaKOBOL
(24 V' 5) x2 4+ 100 = (20 4- ¥"500) .
Ono cOfUTCH Moche yMHOXKeHust Ha V 5—2 K ypaBHeHHIO

*® ¥/ 50000 — 200 = 10x.

AGy-Kamun namen apyroe, Gonee mpOCTOe pelieHHe, MOMOKHB B Ka-
vectBe «mafy (10—x)/x.
Ecau o6o3naunTh (10— x)/x uepes y, MOJyYHM

FsH1=V 5y,
- 1/ L1
b= 177
Hs nmnefinoro ypasHeHHf
10—x__ 1/ L1
x TT7

OMpefiesisieM HEM3BECTHOE X, 3HaMeHaTeJb KOTOPOrO HPpamHOHAMeH.
Yro6et onpefeauth x2, AGy-Kamua Bo3BOAMT B KBajpar ofe wacTd

ypaBHeHH:A —
X 1
10— 5= V g%

£2410x=100 1 x=)125—5.

TMonyuaem

tensix an-lllaxpasypu u ocoberno ac-CamaBane. Bospeii-
CTBHe, KOTOpOEe OKas3aja Ha pa3BHTHe apaGCckofi Marema-
THKH nepeBelieHHas B X B. Ha apaGcKuil A3BIK «ApHpMeTHKa»
Ilnodanra, CIOXKHO M elle MajJO H3YYeHO: OHA NOBJIMAIA

1) Mul pepaxkaeM GrarofaprHocts P, Pamreny, ykasapmeMmy Ham
PAR cTateil, KOTOpble Mbl IOMECTH/IH B CIIACOK JIHTEPATYPHl H Ha KOTOpHE
ONMHpaJHch MPH HaNHCaHHA STOro pasjena,
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Ha mKony an-Kapaiku u Baumach B JpeBHIOIO apaGCKYIo
TPajMUHIO TEOPETHYECKOH apuPMETHKH.

BTopoe TeueHue cBsi3aHO ¢ paGoTaMH HEKOTOPHIX Yyue-
HEIX, KOTOPHIE CTPEMHJIHCh [IJVIaBHBIM 00pasoM JOCTHYb
OPOABHKEHHA B OOJIAaCTH ajireGpel C IOMOIIBIO TeOMEeTPHH,
B YAaCTHOCTH C TOMOMIBIO T'eOMETPHYECKOTr0 IOCTPOEeHHS
KOpHefi ypaBHEHHi cTemeHH Bhllle JABYX. DTO Kacaercs B
ocHoBHoM M6 an-Xaiicama, an-Xafismu, Hlapap ap-JluHa
ar-Tycn.

7. llkoma an-Kapamku: apudmernko-aareGpaucrtol

An-Kapampxu (xonen X — Hawaso XI B.), BeiXOzenm us
ropoga Kapamxk, pacnomoxkeHHoro mexay TerepaHoM H
KasBuHoM, sBAsieTcsi aBTOPOM MHOTHX OYeHb BaXKHHIX pa-
6ot, a uMeHHO «JlocTaTouHOf KHHrH O HayKe apHpMeTHKe»,
«An-®Paxpu», oOmIHPHOrO ajreGpavueckoro TPaKrara,
nocesiieHHOro Bu3upio Barpana ®axpy an-Myiiky, a Takxke
KHUrH «An-Banu», 1MoCBSINEHHOM HCC/IENOBAaHHIO HEONpese-
JIEHHBIX YpaBHEHHH.

«[locTaTouHass KHHra» — 3TO Y4eGHHK NPaKTHUECKOMH
apudMeTHKH, BO MHOI'OM CXOXKHH € IPYrofl KHUro#, KOTopyio
Hanwucaa Mexxay 961 u 976 rr. AGy-n-Bada u Koropas Hocut
HasBaHHe «KHHra no apudMeTHKe AJIsl NHCIOB H TOPrOBIEBY.
Yucsia TaM 3aNUCHIBAJNCh CJIOBECHO M HUTJe He HCIOJb30-
BaJlach JIeCATHYHAS MO3HIHOHHAA CHCTEMa CYHC/IEHHS, YTO
-6oJiIee COOTBETCTBOBAJIO INPHBHIYKAM TOPTOBIEB,

AGy-n-Bada nomnpoGHO paccMoTpes TeOpHIO JApobeii.
An-Kapamku Takxe yAeqwl BHUMaHNe Pa3JIOKEHHIO OGBIK-
HOBEHHBIX ApoGell B CyMMy asMKBOTHBIX ApoGeii. OtMerum
37ecb, uTO B KoHIe X B. apupMeTHUeCKHe JNrOPHIMH, B
YaCTHOCTH aJrOPHTMBI H3BJICYEHHS] KBaApaTHBIX H JAaxe
KyOH4eCKHX KOpHe#, NoJyuuwau 3HAYHTENbHOE PasBUTHE.
An-Yxaunusu (oxono 952—953 rr.) man nmpubnuxkenue ¢
HEJIOCTaTKOM KBaIpaTHOro KOpHsl us N=a*+-r BrlpakeHueM
V N=a-+rl(2a+1).

Jipyrue maremaTHKH, Takue, Kak Kywnap u6u Jla66aun
(oxomo 1000 r.) u ero yuenuxk Au-Hacasu, yayymuwad stu
pesyJibTaThl ¥ PACNPOCTPAHHIH MX Ha KyOGUYeCKHH KOpPeHb,
HCIOMb3Y Sl AECATHYHOE NpeJicTaBleHue uucaa N=n,107-1-|-
-+. . .+n, v pasnoxkenue 6unoma (a-+b)?, a Takxke (a-+b4-
+...+k)% Mo eme BepHeMCS K STOMY NpeIMeTy.
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An-Kapapxu # ero apuMeTHka HeH3BECTHOTO

YcnenHoe pa3BuTHe apHUpMETHYECKHX aJrOPUTMOB IIpHBEJIO
An-Kapamku u ero nociepnoBareieii K NOHCKaM aHaJIOTHY-
HBIX NPOLEAYP B ciaydae ajare6pandecKHX BHIpaXKeHHi.

KpoMe mnpakruueckoil uact, B «[loCcTaTOYHON KHHIe»
€CTb OCHOBHasl ajirebpanyeckas 4acTb, NMOCBAIEHHAs pellie-
HHIO IIECTH KaHOHHYeCKHX THNOB ypaBHeHuil. Ho ero usio-
JKeHHe sIBJIsieTcs] HOCTHXKEHHEM C TOUKH 3PeHHUsI METOOJIOT HH,
noroMy 49ro an-Kapamxku crpynmupoBal mnepell Kaxuaod
3afauel 37eMeHTHl aJreGpPaHYecKoro MCYMC/IEHHS, KOTOpHIe
HeOOXOAMMEI J/is ee pelieHHus (mpeoGpasoBaHMe HpPPaIlHO-
HaNbHBIX BEJHYMH, TOXKAECTBA H T. A.).

Dra TeoperHyecKas HampaBJeHHOCTb UYETKO YTBepPAH-
Jack B anreGpamueckoM TpakTare «An-®axpm». B cBoem
npegucaoBuu an-Kapamku ompenenna nejab HayKH HCHHC-
JIEHHSI KaK onpejie/ieHne HEH3BEeCTHBIX BeJNIMYHH NPH IOMO-
mu usBecTHHX. Hamo o6paturbcsi K cpencrsaM apudmern-
YeCKOro HCUMC/JeHHS W NPHJIOKHTh HX K aire6pandyecKuM
BHIpAXKEHHUAM, COIEpXKallliM Heu3BecTHhle. Tak anarebpa
ABHBIM 06pasoM clenanacb apHpMeTHKOH HEH3BECTHO-
ro. MoxHO ckasatb, 4TO 3JeCb B TepBbli pas Obla
onpefieJied ee npeaMer, u IkoJa an-Kapamxku pacmupuia
KPyr MeTOoiOB M aJrOpUTMOB, NPHMEHSIOMUXCS K BhIpa-
JKEHUSM, COJepKalluM HEeH3BeCTHOe.

Brauane an-Kapamku npoBen Hcc/efOBaHHe cCTemeHei
HeH3BECTHOTO M OOPATHHIX K HHM H 3aTeM HpHIIe] K PAfaMm
COOTHOIIEHUHA CJIeAyIolero BHJA:

rae m ¥ n — IOJOXHTENbHBE LeJbie YHCIa 1),

) o cymectsy an-Kapamkyu BBOIMT MpH NMOMOIU(H NPOTIOpPIHHA
1:x=x:x=x2:x=,, .,
1.1 11

FETEIET

GeCKOHEYHO MHOTO MOJIOXKHTEJbHbIX H OTPHIaTeNIbHBIX CTeNeHeld HeH3e
BecTHOTO,— ITpus. ped,
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On npuveHsn apupMerHdecKue onepauu K OZHOUYJeE-
HaM, a 3aTeM K BbIPaXKeHHAM, COCTABIEHHBIM U3 OJJHOYJICHOB,
T. €. K MHOroYJeHaM, paccMaTpuBasi Ha paBHBIX NpaBax
CloXeHHe M BbluMTaHMe, UTo Kacaercs jaeneHus, TO OH
OrpaHMYM/ICS JeJieHHeM Ha ofHouIeHH. C pesyJbraTami
mKomsl an-Kapamku, kacaromumucs JeJeHUsT ¥ U3BJAEIEHUS
KBaJpaTHOI0 KOPHS, Mbl 3HAKOMHMCS 110 paGoTe ero mocie-
noBatenst ac-CamaBajia, KOTOPLIH HMPOXO/IKUJ €r0 HCCAeNO0-
BaHHS.

Ho an-Kapampku yzanoch yxke omucaTh TO, YTO MOMKHO
Obio GbI Temeph Ha3BaTh ajareGpoil MHOrOWIeHoB ). dru
MeTOB «apudMeTH3almuy anareOpbl», MO BhipaxkeHHo Pa-
mmena, OCHOBaHbI, C ONHOH CTOPOHBI, HAa HaYaJbHBIX 3Je-
MeHTax amre6pnl am-Xopesmu u AGy-Kammna, a c apyroi
CTOpOHBI, Ha nepeBoge uodanra, BrimosHenHoM Kocra u6H
Jlyka nox HasBaHueM «MckyccTBo anreGprr». [leficTBUTENBHO,
xoTsi «ApudpmeTuka» paccmaTpuBasa apubMETHKY Ha MHO-
JKeCTBe MOJIOXKHTENIbHBIX PallHOHANBHEIX 4ucend, J{uodaHT B
Hell HCIOJb30Bal METOABl ajreGpaudyecKodi MpHPOABL. DTH
MeTOABI OKa3ajii BIHSHHe Ha MeTOAnl apaGCkux aareGpau-
CTOB BTOPOTO fep HOXa, KOTOPbIe UMU OBJIaJENH H Pa3BUJIH UX.

An-Kapamxu npousBea CyMMHPOBaHHE MHOIHX KOHeY-
HbIX apuMeTHYECKHX PSIOB, TaKHX, Kak

n n

) k3=<2 k>

k=1 k=1
IJIST KOTOPOro JjaJl KPaCHBOE JOKa3aTeIbCTBO, OXHOBPEMEHHO
reoMeTpHYecKoe M aireGpauueckoe (cM. Tabma. 6).

B rtekcre ac-CamaBasa, KOTOPHIA TOT, OZHAKO, NMPUIUCHI-
Ban an-Kapamku, uveercs Tabiuua Kod(QdHIHEHTOB 1Jsi
(a-+b)" no n=12, n aBTOp AOGaBJsET, YTO €& MOKHO NpO-
JO/KaTh GECKOHEYHO B COOTBETCTBHM C IPaBHJIOM 0Gpaso-
BaHHA, KOTOpOe HBIHE 3amuchiBaercsl Kak Ch=Cr--Cp,
(Tak HasbiBaeMbifl TpeyroJbHHK I[lackains).

B ¢An-®axpu» u «An-Bagm» an-Kapamku pacemarpuBan
TaKXKe 3ajaudl Ha HCCJIeloBaHHe HeoNpeleNeHHBX ypas-
HeHHi, KOTOpbIe OH Ha3bIBAJI «UCMUKpa». DTH 3ajauH 4acTo
COCTOSIM B HAXOXHEHHWM HEH3BECTHOTO palMOHAJBLHOTO
4ucia X, TaKOro, 4to anreGpaHyecKoe BhIPaXKeHHE, HIH
MHoOrouwaeH, P (x) siBisieTcst KBagpaTOM AaHHOI'O PalHOHa/b-

1) B cMmbicie anreGpanueckofl cTpYKTypHl (cM, riIoccapuil 8 ra, §),
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semmmesmn 6. [l0ka3aTenbCTBO an-Kapankn TOXAECTER M-

; o I gy
n
y4 <
0" o
n-1
A 8" 8 5 8

An-Kapamxu mnocTpoua B 5TOM KBajpate ruomon BB'C’D'DC
(samrpuxoBanHbif), B koTopoM BB'=n.

Ilnomane rHoMoHa paBHa
2n(14-24... +n)—n’=2n.'.'.(n2_+l)_na=ns.

3arem OH NOCTPOUJ CJIelYIOWIHH THOMOH ¢ B'B"=n—1,

Ero naomane paBra (n— 1)3.

Iponomxas Takum Ke oGpasoM, OH IOJAYYHJ, HAaKOHEW, KBajipar
co cropoxoit 1.

Tlnomanp nepBoHavanbHOro keajpara ABCD pasGuBaercs Ha IJIO-
Imajgyu BCeX HOMOHOB M KBajpata 12, paehyio 13,

Takum obpasom, 13-+-28 4., . 4-nd=(14-24 ... Fn)2

L]
HOTO 4YHCJa, HampuMep

ax*+4-bx*ri=y® unu ¥°xy=u?,
a Takxke MNOJydYaJduch NyTeM MHOrOYHCJEHHHIX BapHalMi
Ypuc/la HEM3BECTHHIX U ypaBHeHuil. HefaBHee oTKpHITHE apab6-
ckoro nepeBofia Jlnodanra noarBepxkaaer, uro ax-Kapamku
B LE/IOM BOCTPOM3BE/ MOPSHOK 3afiau U3 <«ApPHUPMETHKH»;

OHa cnocoGcTBOBa/a PasBHTHIO anre6pandyecKoro Hcuuclie-
HUA,
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Ac-CamaBaj. TaGaMunbifi CHMBOJAM3M

I'naBubiM mocniefoBarenieM an-Kapamku 6bin ac-Camasad,
cbilH 06pa3soBaHHOrO eBpesi, SMUrpupoBaBulero u3 Ma-
POKKO M o6ocHOBaBuIerocsi B DBarjame, ¥ IpocBeleHHON
xkeHmunel, Auanl Mcaak JleBu, npuexasweit u3 Hpaxa.
OH roroBuscs K Kapbepe Bpaya H elle B MOJIOJOCTH 03HAKO-
MHJICS C HHAMACKUMY METOAAMH BRIYHUCJIEHHI U POYHUTAN BCE
JOCTynHble eMy MaTeMarHiyeckHe Kuuru: EBkaupma, AGy-
Kamuna, an-Kapamku, npuuem cymes 3aMeTHTb, Yer0 HM
HegocraBajio. OH craj 3HAMEHUTHIM BPauoM, Y HEro Jiedu-
JIUCh MHOT'HE 3MUPHI; Hepefi CMEPThIO OH NPUHSAJ PEJIHTHIO
HCNaMa.

Ero caMbiM 3HauuTeNbHBIM TPYAOM IO MareMaruke Gblia
kuura «Asn-Baxup» («Biectsimas KHHra o Hayke apugwme-
THKE»), KOTOPYIO OH HamucaJ B JAeBiTHaanarth Jer. OH 3Ha-
YWUTENbHO PasBUJ TPYAH CBOHX IPENIIECTBEHHHKOB, B Ya-
cTHocTH ansKapamku, pe3ysbTaTel KOTOPHIX NEeperpymnmupo-
BaJ M cuHTe3upoBast. OH MmepBbifi CHCTEMATUIECKH H3JIOXKUI
npaBu/a obpanieHus ¢ OTPUUATENbHEIMH BeJMYHMHAMH, Kak,
Hanpumep,

__(._axn) = ax”,
— ax"— (bx")=— (a+b)x",

He npuGerass K OGoJbllefi NONOXKHUTENBHON BeJUYMHE, M3
KOTOpO# OHM OOBIYHO BhIUMTAJHMCh. Biaronaps ero ompene-
JIeHHIO HYJIeBOH cTeneHH x°=1 1J151 X, He PaBHOrO HYJIO, OH
cyMean o0GOGIIUTL NOHSITHE ajreOpaWdecKod CTeNeHH H
copmyupoBaTh npaBHia AJs apuMETHIECKHX oOneparui
HaJ CTENMEHSAMH, HampuMep X7 -x"=x™+" qjug BceX WNEJbIX
yucen m, n. OH HCHONB30BaJ CJEAYIOWYIO TaG/uIy:

43210123 4
1 11 1°°°

4 43 42 — —— — —
x* x xtx 1 ~ B F R
Takum o6pa3oM, YTOGE YMHOXHTB X™ Ha X" (n NOJOXKH-
TeJIbHO), JOCTaTOYHO GbIJIO CIBUHYTLCS Ha X CTOJIOLOB BJeBO
or x™. Eciu n oTpuuaTe/NbHO, CABHI Hano GbLJIO IPOH3BO-
JIuth BIPaBO.

ITpu noMouy 3TOro Har/IsHOrO MHEMOHHYECKOTO CIIOCO-
6a ac-CamaBaJl mpeojio/iesl TPYAHOCTH, CBA3AHHHE C Omepa-
LHAMH, KOTOpBIE BOSHHMKaJ/IH M3-3a TOro, 4ro aareGpa ero
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NpeiecTBeHHUKOB Oblia BhIpa)keHa B CJIOBeCHOH (opMme.
OTBenfi KaXIoH CTENeHH X, BKJIOYas OTpHHATEeNbHBIE, Me-

CTO B Ta6mme, OH CMOr' NpPEACTaBJATH BBIPAXKEHHE BHAA
k=+n

; a,x*  mocNenoBaTeNbHOCTBIO ero  KoadduuueHTos,
=-m

3aNVCaHHBIX HHAMACKMMHM IubpaMu.

dra TexHUKa, KOTOpOi TpeboBajia BO3pacTralonlas CJOX-
HOCTb apudMeTHUeCKMX BHIYHCJEHHH, NpejcTaBaana colOof
pelliNTeNbHbIN Al B PasBUTHH cuMBO/NM3Ma. [eficTBuTeb-
HO, Tal6JMYHBIA CHMBOJIM3M, XOTSl H OUEHb HEYKJIOXKHIl,
[03BOJIAJT BHIIOJHATHL Bce ajrefpanuecKue omepamuu Hax
MHOrO4YJieHaMH, ¥ HEeCKOJIbKO BEKOB CITyCTSI OH CHOBa OGHa-
pyxuBaercs y Wlrudenss, Buera u Bannuca. Ac-CamaBan
HCTIOJIb30BaJ €r0 AJIst CO3AaHUA aJifOpPUTMA Jie/IeHHS MHOrOo-
4JIeHOB.

B neficTBUTEILHOCTH OH pacCMaTpHBaJ MHOTOYJIEHH He
TOJIKO OT OJHOr0 HEH3BECTHOTrO X, HO, ciiefys an-Kapamku,
6pasl MHOrOWIeHsl OT X H 1/x, KOTOphHie, rOBOPSi COBPEMEH-
HBIM SI3BIKOM, MpuHamIexar Koabny Qlx, 1/x]. Ho pacemar-
pHBaJ OH H MHOTOYIEHH B CTPOI'OM CMEIC/IE H MOJTYUHJ JJIist
HHUX METOJ JeJICHHS1 MHOIOWIEHOB C OCTATKOM; €r0 aJirOPHTM
aABaseTcss o6obmenueM anropurMa EBkjuma maa pesneHus
pennix uuces. Hanpumep, o memun 20x2--30x Ha 6x%--
12, npopo/mkas peneHue JO OTPHLATENbHBIX CTENeHed x,
NOAOAAST TeM CaMbiM BINVIOTHYIO K METOAY PpasjioxKeHHs
B psii. B pesyibTare oH mosydma
3Y/3+5(1/x)—6%/4 (1/x2)—10 (1/x%) + 13Y/4 (1/x*) +

+ 20 (1/x%)—26%/, (1/x%)— 40 (1/x7).

Ac-CamaBaJs1 BBISIBUJ 3aKOH 06pa3oBaHHA KO3(pGHIHeH-
TOB, @,4,=—2a,, W BbiHcaM Koadduumuent npu (1/x2)
B 3TOM pa3jiOKeHHM, HO 3TO pasjioKeHHe CHpPaBeNJIHBO,
TOJIBKO ecJH X JOCTaTOYHO BeJnKo, O 4YeM ac-CamaBan
HHYEro He T'OBOPHT.

Haxkonen, eMy yzajoch Ha#ATH aJrOpUTM H3BJCUEHMS
KBaJpaTHHIX KOpHefl M3 MHOTOWIEHOB (B IIMPOKOM CMEICJIE,
T. €. OT X ¥ 1/x), AaXe KOrjia B HUX HMEIOTCS OTpHIlATebHEIE
K03 HIHEHThl — STOr0 MOMEHTa He YAajoch MPeofoJeTh
aJ-Kapamxu.

Takum o6pasoM, apubmernka M anre6pa B3aHMHO
oforatuau Apyr Apyra. ApupMerHka Aana anreGpe cie-
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Aylouiee: aJropuTMbl AeJCHHsT ¥ H3BJIEUEHHSI KBaJApaTHOro

KOpHs, NpOBEpPeHHLIE BHadajle Ha yucaax, ObLIM NpHMe-
k=+n

HEHbl K BBIDaXXeHMAM BHIA Y, apx®. A anre6panyecKue
k=—m

pesysbTarthl, KoTtopble nomyuunu ai-Kapamkum u ac-Ca-
MaBaJi, NpPHUBETH K BO3HHKHOBEHHIO B apH}MeTHKe TeOpHH
JIEeCATHYHBIX apoGefi. [leficTBUTeNbHO, €CIM 3aMEHHTh X Ha
10, ucnonp3oBath TOT Ke TaGJIMYHBIN METOA M NMPHHATL (op-
MY 3aluCH H crocolb OCyLIeCTBJCHHUS Onepalyii, pa3paboTaH-
Hble IJA Cjydyas ajare6pauyecKuxX BblpaxeHufi, TO cpasy
NORYYAIOTCA NMPaBWiAa BHIYHC/IEHHH Haj AeCSTHYHBIMH JPO-
OsIMH.

Mur Bkparune pacckasalM cofepKaHMe MaHYCKPHIITa,
HelaBHO HAeHTU)HUHPOBAHHOrO Kak 4acTb «Ipaxrara o6
apupMeTuKe», cocraBjeHHoro ac-CamaBanmoM B 1172r.,
8a JiBa rofa Ji0 €ro CMEPTH, O KOTOPOM YIOMHHATH JipeBHUe
apaGckue 6ubaunorpadel. Ha camom mese MCXORHBIM NYHKTOM
H3JIOXKEHUST fBJSETCA METOX NpPHO/IIKEHHOIO YHCJIEHHOro
pelieHUs ypaBHeHHMs BHaa x"—Q=0.

Ac-CamaBan cTpeMuiIcs HafiTH HeM3BECTHOE BELIECTBEH-
HOe YHCJIO, SIBJIAIONIEECS HPpPAlMOHANbHEIM KOPHEM CTe-
neHu n us Q, ¢ MOMOLIBIO MOCTEAOBATENLHOCTH M3BECTHBIX
palHOHAJIBHBIX 4YHCeJ, NpHOMDKalome#cs K KOpHIO Cre-
neHu n. IIpomurupyem ac-CamaBana: «...80m nowemy cma-
HOBUMCS BO3MONCHbLM NOCA008AMENLHO HAXOOUMb HEKOMOPYIO
PAYUOHANBHYIO BEAUYURY, OAUSKYI0 K UPPAUYUOHALLHOMY
KOpHI0, 3amem Opyeyio PayUOHANLHYI0 Beaudury, 6oaee 6Gaus-
KY10 K 3MOMY UPPAYUOHAALHOMY KOPHIO, YeM Nepeas, U max
00 Geckoneutiocrmuy. OH 0GHApYyKHUJI XOpOLlee 3HAKOMCTBO C
MHOKECTBOM BellleCTBeHHBIX uuces. FiMeHHO 3Ta mocsenoBa-
TeJILHOCTb PalMOHANBHBIX YHCEJ NPEJOCTaBHIA eMy BO3MOXK-
HOCTb BBECTH JIECATHYHBIE APOGH, HO NPHU 3TOM HOBHIH OGBEKT
He Obl HMKaK Ha3BaH. Mbl He NpHUBOIMM 31eCh MOXPOGHO-
cTeli METOXA YHMC/IEHHOTO PEILEHHUs; OH CXONEH C TeM, KOTO-
pHIit MBI paccMOTpHM, Koraa peds moiizer o apad ax-Tune
ar-Tycu.

Muorne pesynbratht # Metogb! KoHna X, XI, XII =s.,
KOTOpble MOXKHO TOXKe OTHECTH K mKoJie an-Kapampxu, Geuiu
npunucannl aj-Kamy, xusmemy B XV B., ube BJHSHHE
HEMOCPENCTBEHHO OIyIajdoch Ha 3amaje, B YacTHOCTH
B paborax PerunomoHrana.
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8. leomerpbi-anreGpancTbl
H pellleHHe KyOHUYeCKHX ypaBHeHH

B nepBhix pa6oTax, MOCBflEHHHIX aJjre6pe (aa-XopeaMH,
AGy-Kamun), nwiau B paGorax mKoJabl af-Kapamxu ucce-
IOBaHHE YpaBHEHHH He BBHIXOAWJO 33 PAMKH YpaBHEHHH
BTOpO#i CTeneHH, Wiu, caMoe GoJibilee, TAKHX «KBaXPaTHHEX®
ypaBHEHH#l C ONHMM HEHM3BECTHBIM, KaK ax®*+m-f-pyrn+m—
=cx™, B pabore «An-Paxpu». [TepBrifi UMIYJIBC K H3YUEHHIO
KYOuYeCKHX ypaBHeHHH CBsi3aH c 3ajaveil Apxumena, usjo-
KeHHOll B ero Tpakrarte «O mape H HHJIHHApE» (NPeAJoxKe-
Hue 4 kuuru II); 3ajaua cocrosiia B HaXOXAECHHH CEUECHHUS
cdeprt IJIOCKOCTBIO TaK, YTOGbE OTHOLIEHHE OOGBEMOB ABYX
NOJyYeHHBIX C(HePHUIECKHX CEerMeHTOB ObLIO Gbi paBHO 3afaH-
Homy. I'eomerpHueckoe peineHHe 3TOH 3afayd € IOMOLLLIO
nepeceyeHyss JABYX KOHHUYECKHX CEeYeHHH NpHHaAJIeKHT
EBTokuio AckaslonckoMy (oxoJsio 500 r.), KoTophiit onupascs
Ha pYKONKCH, NPMNHCHIBaeMylo Apxumexny ).

IlepBEIM, KTO CHOBa 3aHHTEPeCcOBAJICH 3TOH 3ajavefl, GbLI
an-Maxanu. OH cTpeMHJCS B NepBYIO OYepeAb NpuAaTh et
ajreGpanueckyio ¢GopMy, a HIMEHHO «PABEHCMEO KYoa u HucAq
keadpamys, T.e. (OPMy ypaBHeHUs THHA X3-+r=px?
Ho eMy He yzhajoch NIOCTPOHTH KOpPeHb 3TOIO ypaBHEHHS.
Muorne maremaTkd X B., CPeid KOTOPHIX Owbuin AGy
Hxagap an-Xasen, M6u an-Xaiicam u apyrue, BepPHYJIHCH K
PSRy 3ajay, yHacJeNOBaHHHIX OT a/JleKCaHApUHUEB: yABOe-
HUe Ky6a, TPUCEKIMs yIJa, NOCTPOeHHe NPaBUIbHBIX MHOIO-
YrONIbHUKOB, BIMCAHHBIX B OKPYXKHOCTb, B YAacTHOCTH €
CeMblO M JeBATbIo cropoHamu. Ho Bce 3Tu 3ajayu Ha reo-
MeTpHUYeCKOe MOCTDOEHHe HPHBONAT K YypaBHeHusm 3-#
CTeNeHH H, CJeJOBaTeNbHO, HepaspeillMMbl NPH HOMOLLH
IMPKYJs M JIMHeHKH, uyTo ObiIO JOKasaHo BaHTmesem B
1837 r. (cM. npunoxKeHme K . 3).

TakuM o6pasomM, 3agauu 3TOro poga GbLIH BbI30BOM apal-
CKHM TIeOMeTpaM M CJYXKHJIU NPEIMETOM CHOpOB; MM MNpiH-
IIVIOCh OGPATHUTHCA He K NPSAMOI M OKPYKHOCTH, a K APYI'HM
KPHBEIM — K KOHHYECKUM CeuYeHHSIM AnoJIJIoHHS.

1) dro pewenHe mpuHapaexur Apxumeny. EsTokuii — KOMMeHTa=
TOop ApxHMeJla — INPHBEJ PellleHHe M3 HafiieHHO! M pyKomHcH ApXuMe-
Ja. ApxuMes He TONBKO pelmimyl 8ajauy, HO H MPoBe] HOJHOE €¢ HCe
caenoBaune,— ITpum. ped,
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W6n an-Xaficam, usBectHrili B 3anaguoit EBpone mnox
nmeneM Asbrasen, seixogien u3 Bacpri B Mpake, xun B Kaupe
(965—1093). On Gbim MaTeMaTHKOM, acTPOHOMOM, (H3HKOM
u BpadoM. Ero paGothl B 06s1acTu onTukH, PHU3HONOTHH 8pe-
HYA, OTPaXEHHs M NMPEJIOMJICHHS CBETa OKa3aJi 3HauHTellb-
HOe BJIMSIHHE Ha yueHbIX 3amaja, B yacTHoctH Ha Kemuepa,
JHekapra, Tofirenca. OH pemus yxkasannywo 3agauy Apxu-
MeJia MpH NOMOLIH Napa6GoJisl ¥ runep6oJibl, H OXHOBPEMEHHO
¢ 3TuM an-XaseH HamesJ ee NPHOGIHXKEHHOE pelIeHHe.
HsBecTHO, YTO 3Ty 3a7adyy MOXKHO CBECTH K KYGHYECKOMY
ypaBHeHHIO BHAa x3-+a%h==cx, u npu ero pemenunu (y EBro-
Kus u an-XalicaMa) paccMarpuBaercs mepeceyeHHe Mapa-
Goabl x2=ay W runepboin y(c—x)=ab. OpHako B 3THX
pelleHusX elle OTCYTCTBYIOT ajreGpaHdyecKHe BbIpakKeHHs.

B«Tpakrare mo onTuke» 3agaua onpeneIeHUsI TOUKH OTpa-
XKEHHSl Ha IMJIMHAPHUYECKOM 3epKaJsie CBETOBOrO Jyua, HIy-
HIEro M3 HEKOTOPOH TOUKM M MOMAajaiollero B Iva3 Haburo-
narens, mpuBesna an-XalicaMa K ypaBHeHHIO 4-fi cremeHw,
KOTOpOe OH pelu, MPpUGErHYB K MepeceyeHHio OKPyHHOCTH
u runepGosel. OH TakKe Hamucas JBa TPaKTara, MOCBSILIEH-
HBIE [OCTPOEHHIO TPABHJIBHOIO CEMHYTOJbHHKA.

B X B. TeHaeHnus npuiaBaTh ajJreGpaHyeckyio popmy-
JIHPOBKY H3BECTHHIM B MPOLIVIOM 3ajayaM TPeThed CTeneHu
ycunuBaercsi 6Jarogapsi sBHOMY IPOrpeccy B TEODHUH ypaB-
HeHMH BTOpPOHM CTemeHH, KOTOpasi mpejjaraja MOIeJdb HUX
pellleHHs] B pajuKanax, a TaKxke O6Jarojaps HaCyIIHbIM
NOTpPeGHOCTSIM acTPOHOMMH, KOTOpPas BBbIABHHYJI2 B SIBHOM
BHJE MHOXKECTBO 3afay 3-# CTeHeHH.

An-Bupynu (973—1048) cocraBus TabGaHUBI CHHYCOB.
On B sIBHOM Buje CHOpPMYJHpOBal 1Ba KyOWYeCKHX YpaB-
HeHHd:

x8—3x—1=0, rze x ectb Xopia yria B 20°,
x8—3x+4+1=0, rnge x ectb xopia yraa B 80°

MHOrounc/IeHHOCTh, @ TaKXe Ba’kHOCTb 3ajay, CBOIfA-
IHXCS K YPaBHEHHAM 3-# CTeNeHH, BBI3BaJH HEOOXOMHMOCTh
co3naHus GoJjiee cCHCTEMaTHYeCKOH TeOPHH TaKHX YypaBHe-
Huil, a pasBuTHe anare6paudeckKoro ucyucenus an-Kapamxku
clieNlaNio BO3MOXHBIM ee CO37jaHue. DTa TeopHsa INpuUHajJe-
xut an-Xafsamu,
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An-Xaiigmu

An-Xaiiamu (nnu Omap Xaiiam) poguics B 1048 r. B Hu-
wanype, B o6aactu Xopacal, rjie OH NOJy4Yua o6pa3oBaHHe.
Becriokoiinasi nosuTHueckas oGCTaHOBKA TOH 3MOXH BBHIHY-
JliJIa €ro BeCTH CKHTAJNbUeCKYI0 KU3Hb, 4acTO Iepees3KaTb
C MecTa Ha MecCTo.

Okosio 1070 r. on oGocHoBancss B Camapkanfie, OJYYHJ
noanepxkky A6y-Taxupa ¥ Hamucas MoOJ €ro NOKPOBHTEJBCT-
BOM CBo#i GoJbliofi Tpakrar «O JokasaTe/bCTBaxX 3ajad
aj-1xabp ¥ an-myka6ana (Pucana...)», MoCBAEHHBIH Ky-
GUYECKHM YpaBHeHHAM. 3aTeM OH NPOKHJ BOCEMHAILATh
jger B Hchaxane, rme pPYKOBOAMJ IPH IOKPOBHTEILCTBE
cyaraHa Mamuk-maxa o6cepBaTopueil, B KOTOPO# GbLIM €OG-
paHbl Jyylllie acTPOHOMBI, COCTaBJIABLINE TOYHBIE aCTPOHO-
MHYeCKHe TaGJuIbl ¥ NOATOTORJsABIINE pedopMy KasleHaaps.
OpHnako cMepThb CyJiTaHa JIHIIWJIA €ro 3allUThl OT MpecJeno-
BaHUH, ¥ OH CHOBa INYyCTHJCS B CTPaHCTBHA.

On Hanucan paj ¢uiocopcKHX TPYAOB H, IVIaBHOE,—
sHameHuTole «PyGafiat», cozep:Kamie OKOJIO ThICSYH 4YeTBe-
POCTHILMA Ha NEPCHACKOM si3blKe M TpHHeCIIHe eMy B
XIX n XX BB. MHPOBYIO H3BECTHOCTD.

Kpome Tpakrara «Pucanas, ero HauboJsee 3HaIHTETbHBIM
HayYHBIM BKJIQZIOM $IBJSieTCSi KOMMEHTapHH K €eBKJIHIOBOMH
TEOpHH NapasJiebHBIX W OTHOLIEHHH, K KOTOPOMY MBI elle
BepHeMcsi. Ero apupmeruueckuil Tpakrar 00 H3BJIEYEHHHU
KOpHeHl He HaMHjeH, HO O HeM CBHJETEJIbCTBYIOT €ro mnocie-
JOBaTe/H .

B tpakrate «Pucana» an-XafisMn o6bsiCHUI, 4TO anareG-
pa — 3TO TeopHsl ypaBHeHMH, NpaBasi U JieBas 4aCTH KOTO-
pBIX CyTh MHOrouneHst. M 3nech anre6pa 4eTKO OTHEJNIEHA OT
apudmernku. HeusBecTHole BeJTMYHHBI MOTYT GbITh U LIEJbI-
MH 4YHCJaMH, U HeNpephIBHBIMH BeJWYHHAMU (AJIMHA, NJIO-
1maab, 06beM U Jaxe BpeMs), H UX HaXoxJeHHe TpebyeT Kak
YHC/IEHHBIX pelleHui, Tak H reomerpuueckux. An-Xafismu
NPU3HaBaJd HeyJauy CBOeH IONBITKH HaHTH pellleHUe KyOu-
YeCKHUX ypaBHEHHUH «B pajuKaJiax», HO BRICKa3aJl NoxeJaHue:
«bbumy  mosicem, Kmo-Hubyde w3 mex, Kmo npudem nociae
Hac, amo ocyuwjecmeum». UTO Kacaercsi reoMeTPHUYECKHX pe-
IeHn#, To an-XafsaM ykasbiBaj, 4TO B cjyyae KyGHYECKUX
ypaBHeHHH cJlefiyeT ONMPATLCA Ha IBe MepPBbie KHUTH anoJi-
JIoOHUeBEIX «KOHHYeCKHX ceueHHit», MOCKONBKY €BKJIHAOBBIX
«Hauan» HepocTaTowHo.

5 A. Jlaan-Janamenuko
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B tpakrare an-Xafiamu copepxanach KJacCHHKaIHA
ypaBHEHHH M TeOMETPHUECKHX IIOCTPOEHHH KOpHE#, mpH
TIOMOIILY KOTOPHIX ONpefenisieTcsl YUCJO M HaJMuKe IOJIOXKH-
TENbHBIX KOPHeH. YpaBHEHWsi MCC/IELOBaMHCh B OOLUEM BH-
A€, T. €. C NPOM3BOJILHBIMH MOJIOKHTEIBHHIME KOS(QHIHEH-
TaMH, OJHAKO BhIPaXKeHHl ObUIM UEMHKOM B CJIOBECHOM
¢dopme.

Kak u npeBHue, OH MOJHOCTbIO NPHAEPKHUBAJCH NPHH-
uMna oXHOPOXHOCTH pasmepHocteit. Hampumep, uyroOwt reo-
MeTPHYECKH PEIUUTh ypaBHeHHe x*-ax=0b, OH BHayaje ero

s 7. Aj-Xafismu. Pemenne KyGHIecKoro ypasHeHHs S

G o
£
B ¢

An-Xalisimu pemnst ypaBHeHHe x3-ax=250 ¢ NOMOWBIO Mepeceye-
HHsl OKDYXKHOCTH x2-y?=gx u mapaGoasl x2= py.

OpPUBOAMJ K Buny x3+p2x=p?g. Ar0 ypaBHeHHe pellasoch ¢
NOMOIIBI0 OKPYXKHOCTH x*+y?=qgx M mnapaboasl x2=py
(cM. Ta6a. 7). A6cuncca TOYKHM NepecedeHHs] STHX KPHBHIX,
He COBNAaJalomiefl C HayaJIoM KOOPAMHAT, €CTh KOPEHb AaHHOIO
ypaBHeHHsI. TOUHO TakK e 3TOT MeTOX NPHMEHSICH IJis
pemeHus Apyroro ypasHeHus x*=ax-+b. Ero pemenue cBo-
JAUIOCh K DacCMOTPEHHIO NepecedyeHHs apaGoJib x3=VEy
W paBHOCTOPOHHe# runepGonet x(b/a+x)=y?, u 1. 8. Oaa
KaxJoro kJacca KyOuueCcKHX ypaBHeHu#t (a au-Xafismu
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pas/nyas YeTHIPHAAUATh KAaHOHMYECKHX THIOB) OH OGOCHO-
BaJl BHIGOP COOTBETCTBYIOLIEH Naphl KOHHUYECKHX CeYeHMI.
Arotr BLIGOP He GBI NPOM3BOJBHBIM: KaK MoKasald Bémnke,
nepBblil uanareab «Aare6pel an-Xaiismu» B XIX B., npen-
MOYTEHHE OTHABAJIOCh OKPYIKHOCTSIM, PaBHOCTOPOHHHM TH-
nep6oJiaM, aCHMITOTHL MJH OCH CHMMETPUM KOTOPBIX OBLTH
napajJieibHbl OCSIM KOODJAHHAT, a Takxke mnapaboJsaM, och
CHMMETPHUH KOTOPHIX Oblia OXHOH M3 OCeH KOOPIHHAT.
Haxonen, ajn-Xafismu o6cyxkaan ycJoBHS CYIIECTBO-
BaHHA TNOJOXKHTENbHEIX KOPHEH B 3aBHCHMOCTH OT 3Haue-
HHUl HEKOTOPHIX NMapaMeTpoB, YCJAOBHUS, NP HAJHUYHH KOTO-
pbIX KOHHMYECKHE CEeUeHHsl IlepeceKaloTcsi HJH He Iiepece-
katorca. Tak, B cayuyae ypaBHeHHS x3-+a=cx® mocTpoeHue
KOpPHs1 IPOU3BOAUJIOCH TPH OMOIIH NapaboJisl y'*‘=f/ a(c—x)
¥ runepbonm xy=y/a®. An XafiaMu TNOKasan, uTO MpH
v a=c pelueHnst He CYIIECTBYET, 3aTeM HCCJIe0Ba Cydan,

Korja / a Gosbille, MeHbIle WJIH PaBeH /2, W yKasasa mpe-
JieTBl, B KOTOPBIX MOTYT CYIIeCTBOBaTh KOpHH. OH B siBHOM
BHlle OTMETWJ, YTO ypaBHeHHe 3-fi CTEemeHH MOXKeT HMEThb
IBa TOJIOXKHTEJNbHBIX KOPHS, HO, HECMOTPS Ha NOAPOGHOe
HcclIeloBaHKe, YNYCTHJ BO3MOXKHOCTb CYIIECTBOBAHHA TPeX
TIOJIOJKUTEJIbHBIX KODHeH, B YaCTHOCTH B CJy4Yae ypaBHEHHS

x3-+bx=cx*+a.

Hekotoprie apyrue MOMEHTHI, CBSiI3aHHBIE C T'eOMeTpH-
yecKoHl TeopHeHl KyOHMYeCKMX ypaBHeHH# aj-Xafamu, HO
MpaKTHYeCKH OTCYTCTBYIOUME B €ro KHHre, Gojiee $ICHO
NPOSIBWJINCH Y OAHOro M3 ero mocienoBareseit Ilapad an-
Huna ar-Tycu: peunb uner 06 HCc/efOBaHHU CBOACTB KPHUBHIX
IJIsi YCTaHOBJIEHHS HX NepeceyeHui, UX HENpPephIBHOCTH,
BBINYKJIOCTH, AaCHMOTOTHYECKOr0 MOBENEHHUS.

Teomerpuueckoe mocrpoeHne KOpHeHl ypaBHEHHH BBI3bI-
BaJio no3anee, B XVII B., uHTepec mourn y Bcex MaTeMarH-
KoB. B uactHocTH, JlekapT Haiues eIHHOE MOCTPOEHHE HJIsi
peluenus ypaBHeHHit 3-H u 4-#i creneHu ¢ momouibio napa6o-
JBI U OKPYXHOCTH. BrpoueM, HCHOJNb30BaHHE TeOMETPH-
YeCKHX NMOCTPOEHHH B ajre6pe NPHBEJO €ro K KJacCH(pHKa-
IHY anreOpauyecKUX KPHBHIX M TECHO CBSISaHO C DPasBHTHEM
AHAJTUTUYECKOH I'eOMETPHH.

5*
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9. YucaeHHoe pelieHHe U METOIH NPUOIMMKEHHUS
or Wapad an-luna ar-Tycu no an-Kawmu

Konen XII u navano XIII B. o3HameHOBaJHCh MHOTOYHC-
JIeHHBIMH paGoTamu B o6/1acTy aare6psl U apudmerukn. Ham
He M3BECTHBl HX aBTOPHI, M HeMaJo paboT Tak M He OOHa-
pyxeno. He Tak naBHO Hayalu H3yyaTb MaHyCKPUNT H3
co6panuss MunucrepcrBa no nenam Munun B Jlonnone. Peub
HIET O KOHCIEKTe aHOHHMHOTO aBTOpa KHHMrH «Tpakrar 06
ypaBHeHusix» [lapag ax-Auna ar-Tycu, ynoMuHaeMo# MHO-
rMMH apaGCKUMH yYeHbIMH, B dacTHocTH an-Kaumm B XV B.

Wapad an-Aun at-Tycn

Mapag ax-Iun ar-Tycu, kotophifi xua B Mpane B KoHue
XII B. (oH ymep npumepno B 1213—I1214 r.), 6611 mocJe-
IoBaTejieM aj-XalsMH W OPOJOJIXKHJ €r0 UCC/IeNOBaHUS IO
pelieHnI0 KyOWMYeCKUX YypaBHEHHH TreoMeTPHYeCKHM CIIOCO-
6om. OH 106aBHJ K HHAM JOBOJILHO CHCTEMAaTHYECKOe Hcclle-
JIOBaHHE CYLIECTBOBAHUS Y STHX ypPaBHEHHH IOJIOXHTE/b-
HEIX KopHefi. M aTto 3aHATHe mpuBeso ero K Cepne3HBIM JI0-
CTHXKEHHSIM B H3y4YeHUHM KPHBHIX C IOMOIIBIO YpaBHEHUH H
Jaxke K HCIOJNb30BAHHIO B CBOHUX BBIYHCJEHHAX COOGpaxe-
HHi WHOWHHTE3UMAJILHOTO XapakTepa.

B peficTBHTENLHOCTH €ro HCC/leOBaHHE INOYTH BCeErja
OCHOBBIBAJIOCh HA MOHCKAaX MakCHMYyMOB, H jJisa storo Hlapad
an-JIun MCno/nb30Bas BRIPAXKEeHHS, COOTBETCTBYIOUIHE Mep-
BOH NPOW3BOZHOH MHOrOYIeHOB. XOTs 3TO IOHATHE HUIIE
He GBLIO BBIIEJNEHO W CYLIECTBYIOUIHH MaHYCKPHAOT MOKa He
NO3BOJISIET YCTAHOBUTb NPOUCXOXKJEHHE 3STHX IVIYGOKHX
pesyJbTaToOB, BCe XKe CJAEAyeT OTMETHTh HX HaJHyHe.

OH oTMeuas poJib AHCKPUMHHAHTA B KyOHYECKHX ypaB-
HEeHHUsX: HanpuMep, OH 3aMeTHJI, UTO Y ypaBHeHus x3--a=bx
TN0JIOXKHUTEIbHBIE KOPHU CYIIECTBYIOT JIHIIb B CJyYae, Korja
b3/27—a?%4 nomnoxuteapHO WAM paBHO HyJmo. Ho stor
JUCKPUMHHAHT He MOfBJAETCA B (OpMyJe pelleHHs, H,
N0-BHIMMOMY, HEBO3MOXKHOCTb IaTh HENOCPENCTBEHHOE aJl-
re6panyecKoe pelleHue 3THX ypaBHeHu# 3acraBmia llapag
an-Jluna ar-Tycu mocTaBuTh 3ajayy MX YHCJIEHHOrO MHPH6-
JINXKEHHOTO pelleHHs.

s 3TOro OH NPUMEHWJ BCIO CyMMy MaTeMaTHYECKHX
JOCTHXKEHHH JBYX IOCJHEAHHX BEKOB H TEOPETHUECKHH H
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TeXHHYeCKHA annapar, BHIKOBAHHHIH Kak apH(METHKO-
anre6bpaucTaMy, Tak H TreoMeTpaMu-ajre0paucTaMmu: aJjro-
PUTMbI H3BJICYEHHS] KODHEH H3 uHCeJ, «ajre6py» MHOro-
uleHoB aj-Kapanxu, TaGaAHYHBIH CHMBOJH3M, (opMyay
6uHOMa, O6GOOIIEeHHe TEOPHH ypPaBHEHHH Ha HEKBaApaTHBIE
ypaBHEHHS H Jaxke MPUMHTHBHYIO MONBITKY HCCJ/eJO0BaHHS
KpUBBIX aJre6panyeCKHMH CPeICTBaMH.

Bcs 3Ta TeXHHKa HCNOJB3YeTCs B METOLE YHCJIEHHOI'o
pewenna lapag an-Auxa at-Tycu. Ero meTon siBuaca pas-
BHTHEM CIOCOGOB H3BJIEUEHHS KOPHSA H3 YHCJa HJIH, OBITh
MOJKET, BBIYUCJIEHHS IMOJIOKHTEJBHOIO KOPHSI YpaBHEHHS
x*=N, 6e3 COMHEHHsI, H3BECTHBIX CO BpeMeH aJj-XalaMmu M
HCIOJB30BaHHBIX No3fHee ana-Kamu. Eciu xo — HauGosbiee

LLEJIOE YHCJIO, MEHbIIIee {V N, To N=x" 3anuceiBaeTcs B BHIE
N=(xy+x;)* u npuGiKeHHe COCTOHT B TOM, YTO MHIIYT
x3 4 nx3 %, = N, T.e. npeHeGperamoT CTENEHAMH X;/Xo,
GOJILIUMMH JIBYX, B pasioxkeHHH 6uHoMa. Brnpouem, aror xe
meton, ucnogb3oBadd llrtugens u Buert.

B «Tpaxkrare 06 ypaBuenusix» lllapag an-Iduu pacnpocr-
paHu/ CBOH MeTOZ Ha HeGHHOMHAJbLHBIE KBAZPATHBIE H KY-
61yecKkHe ypaBHEHHA.

[NpuBoaum noxpo6rocTu metoza llapad axn-Hduna ar-Tycu
Ha npuMepe KYGHUECKOro ypaBHEHHS

x3+3ax=N;
nycTh
x3-4-36x=91750087.

Meron cocrouT B NOC/ENOBATENHHOM OTHICKAHHH KaXK-
Ioro paspsifa uucia N (MUJJIMOHBI, COTHH ThICAY, . . ., Ae-
CATKH, €JHHHIK) C MOMOLLLI0O TPYNNHPOBKH UYJIE€HOB MNpPH
BO3BeJIEHHH B Ky6 BeJIHYHHBI, KOTOpPas CYMTAETCS COCTOSLIEH
U3 HEKOTOPOTO YHCJA COTeH (X;), HEKOTOPOTO 4YHCJ/Ia AeCST-
KOB (X,) H HEKOTOPOrO YHCJIAa eNHHHI (X3), H YMHOXKeHU:
5TOH BeJMYHHBL Ha 36.

Hbine Mbl ¢opmanu3oBasu OBl CHTYaLHIO CJIEAYIOLWIHMM
o6pa3zoM: OGO3HAYHM KOPEHbL uepe3 x=x,+X,+xs, TIAe

X, =a-10?
x,=b-10,
Xg=0
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(snech a, b, ¢ — uugpe or 0 no 9),

%0 = (Xy + X+ X5)° = x3 + 23 + 23 + 3xix, + 3x, x5 +
+ 3xixs -+ 35,05+ 3x3x5 + 3x,X5 + 61 XoXs5,
36x = 36x; + 36x, + 36x,.

PacnosioxxuM sTH BripaxkeHus no y6eBatomum crenensm 10:

x¥=a3.10° 4 3a%- 105+ 3ab?- 10* + 3a%c- 10* 4 6abc- 10°+
-+ 6°10% + 3ac?- 102 + 3b%c- 102 4 3bc?- 10 ¢,
36x = 36a-102 -+ 36b-10 4 36¢.

Ilepruiii stan (cxema I) cocTouT B HaXOXKIeHHH a, T. €.
HanGOJIbIIET0 YHCJIA COTeH, Ky6 KOToporo MeHbie 91 Mui-
JINOHA.

Cxema I:

x3+36x, | 6 | 4 1| 4] 4
NMilz2|l7 |73 |5]|6]8]7

Briuncaurens Haxomur a=4.

3areM OH CyMMHpPYeT BCE€ WJEHB!, KOTOPhlE MOXKHO OIpe-
IeJUTh, UCXONS1 H3 5TOrO 3HAUEHHA @, W 3aNHCHIBAET TO, 4TO
ocTaercs:

N,= N —a*10°— 362102,
N, =91 750 087 — 64 000 000 — 14 400,
N, =27 735 687.

Bropott stan (cxema II) cocrout B HaxoxpaeHun b. B ToMm,
9TO OCTaJloCh, BBIYHC/IHTENb OTHICKHBAET, KAaKOH 4IeH, Co-
JepKaluil b, MOXKeT JOCTHraThb COTEH THICHY: TakuM 06pa-
30M, OH HILIET TaKoe HauGoJbIlee LEN0e YHCIO b, uTo 3a%H<<
<277 T.e. 3-16-b<<277. OH HaxomuT, 4TO b 5.
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Cxema 11:
N2 |7 7 3 5 6 8 7
x3 1] 215
xyt3xi+3xi436x, | 2 | 7 0o 0o |1 |8 ] 0
6| o |8 |8 | 8|7
116 11 2
2|0

3artem OH CHOBa MOBTOPSIET ONEPaIHIo, COCTOSIILYIO B ONpe-
JIeNleHHH OCTaTKa, MOocJie TOro, Kak BbiuuTaioT 3 N, BCe
YIeHbl, colepiKailue yxKe HaHleHHble a u b.

N,=N,—3a%b -105—3ab%10*—b* - 103—36b - 10=608 887.
Tperuit sran (cxema III) cocrour B HaxokmeHHH TOYHO

TaKUM k€ 06pasoM ¢, T. €. Takoro HauGOJIbIIEro LENOro
gyea, yro 3a%<<60, T.e. 3-16-.c < 60.

Cxema 11I:

On maxogut c=1.

Torna on onpefensieT MocjefHHH OCTATOK, KOTOPHIi B
JIaHHOM CJly4ae DaBeH HYJIO.

Kopens paBen 451.

DT0T MaHyCKPHNT, KakK, BOpoYeM, H Jpyrass pabora,
«COOPHUK N0 apH(MeTHKE C TNOMOMIBIO JOCKH H MBLIN»
Hacup ap-Iuna ar-Tycu (okosno 1265 r.), sBasercss monr-
BepxKIEHUEM TOro, Yro TPyA an-Kamk cayxun 3asepiue-

HHEM IJNTENbHOH PaGoThi NMpPEHBIAYLIMX BEKOB B 00JACTH
apupMETHKH H aJireGpe.
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Tpyan an-Kawmn

An-Kaum (ymep B 1429 r. B Camapkanje) GblJ1 OHHM H3 10-
CJIEJIHUX BeJIHKHX apa6GCKUX y4yeHhIX; OH Gbil aCTPOHOMOM H
maTeMaTHkoM. Ilocsie mosirux JieT GeZHOCTH W JIHILUEHHH OH
npuexan B CamapkaHz, rie npaBuresb YJayroek, caMm Gyayuu
yUYEHbIM, OCHOBaJl WIKOJY JIJIf CINOCOGHBIX YYEHHKOB, IIO-
CTpouJ 06CcepBaTOpHIO, KOTOpO#H aJj-Kamm pykoBoaua B Te-
YyeHHe NOJTUX JIET, U NMpeBpaTHJ CBOH ropoj B CaMblil Kpyn-
HBI HayuHelfl ueHtp Boctoka. B o6aactu actponomuu aJ-
Kaum paGotan coBmecTHo ¢ Kanu-3aze Han cocraBieHHeM
aCTPOHOMHYECKHX TabJul HeoOblYaHHOH TOYHOCTH — Tak
HasBIBAEMBIX Ta6GaUL «3HIK ¥Y1yr6ek»,— B KOTOPHIX JaBa-
JIICh 3HAYEHHS1 CHHYCOB H TaHTEHCOB AYr, CJENYIOWHX C
NPOMEXKYTKOM B 1 MHH.

Ero nauGosee usBecTHhil Tpyx «Kimow x apudmernxe»
(«Mudax an-xucab», 1427 r.), Hacrosas SHUHUKJIONEAHS
MaTeMaTHKH, HalHCaH TakK, YTOObl OTBEYaTh NOTPEGHOCTAM
BCEX — BBHIYHCJIUTEJIel, aCTPOHOMOB, aPXHTEKTOPOB, a TaKXKe
YHHOBHHUKOB M TOproBueB. OH cTaJ CHPaBOYHON KHUTOH AJis
MaTeMaTHKOB IOCJEAYIOUIUX CTOJIETHH, €ro OYeHb YacTo
nepenuchBald ¥ OGHOBIANH. B 310#i KHHre co6paHo GoJb-
LIMHCTBO apH(PMETHYECKHX H ajreGpaHyecKHX METOJOB, BEI-
paGoTaHHBIX paHee W O KOTOPHIX 3/eCh yXKe Iula peus. B
YacTHOCTH, an-Kamm u3/l0xKui He TOJNBKO LIeCTHAECATEpHY-
Hyl0 apu(MeTHKy, HO B NepBHIl pa3 MOpPHBEJ JLOBOJBHO
METOIHMYHO TEOPHI0 HECATHYHHIX APOOel, uToOHl [0Ka3aTh,
YTO Haj HHMH MOXKHO NPOH3BOAHTH Pa3/HYHEIE OMEepaluH
TOYHO TaK »Ke, KaK Haj IeJbMH yucaamH. BoJabluoe BHHMA-
HME OH YIeTHJ MepeBOLY YHCEeN U3 OLHOH CHCTEMbI CUMCIe-
HHUS B IPYTYIO; OH TaKKe CHOBA BEpPHYJICA K METONY H3BJeye-
HMSl KBaJPaTHBIX KOpHeH (Tak HasbiBaeMoMy Metony Pydg-
¢unn — Topuepa (XIX B.)). DTOT METOA MBI yKe YNOMH-
Hasu, Korga ropopunau o Hlapad an-dune ar-Tycwu.

B «TpakTare 06 OKpYKHOCTH» OH JaJ OnpeJeJieHne 27
¢ 16 mpaBUBLHBIMH JECATHYHBIMH 3HAKaMH, W €r0 NPHGJH-
JKEHHOe BBIYHCJIEHHE, KaK H BblUHCJIeHHe Apxumena, GhUIO
OCHOBaHO Ha BHLIYHCJIEHHH NEPHMETPa NPaBUJIBHBIX MHOTO-
YTOJBHUKOB, BIHMCAHHBIX B OKPY2KHOCTb M ONHCAHHBIX BO-
Kpyr Hee. Ho paGora an-Kamm oriuyaercs GosblinM H3s-
IECTBOM METOJA M NPOCTOTOH YMCJEHHBIX OLEHOK H Ja/EKO
NPEeBOCXOAHT BCe NpEALIECTBYIOUNE MNONBITKH.
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Ero macTepcTBO BJIazeHHs MeToxaMy NpPUGIHKeHUs NpPo-
SIBJISETCS TaKKe IPH YHCJAEHHOM pPellleHHH YpaBHeHHs TPH-
cekuuu yraa. Ilo Bcell BepOATHOCTH, OHO COAep¥XaJjoch B
HeHafiieHHOH paGore «TpakTaT O XOpje H O CHHYycCe», HO O
neM coobiaer BHyK Kaznu-zaze, Mupam Canabu (ymep okoJ10
1524 r.). dro ypaBHeHHe NOJyYaeTCsl U3 COOTHOLUEHHUS
sin 30=3sin 6 —4sin%*0 u, cJenoBaTeNbHO, €ET0 MOXKHO 3aIH-
catb B Buue x*+g=px. An-Kammu ucxopusn H3 3HaueHHS
sin 3°, KOTOpoe MOXKHO HaWTH 3JEMEHTAPHBIM COCOGOM, H
uckaJ sin 1°. B cayyae, Korja Hajo pellnTbh ypaBHeHHE BUAA
x=(q+x%)/p W Hu3BECTHO, YTO MOJOXKHTEJNbHBIH KOpPEHb
OYeHb MaJl, ero MeToj MO CYIECTBY COCTOSJI B TOM, YTO 3a
nepBoe NpHGIHKEHHE OH Gpan x;=q/p, 3a BTOpoe npubau-
xeHue x,=(q+x3)/p, ..., 3a n-e npubiauxkenue x,=(g-+
+ (x,-1)°)/p.

MoxHO m0Ka3aTh, 4TO 3TOT MeTOX ObICTPO CXONUTCA H
OKa3hlBaeTCsl 6oJiee MHTEPECHBIM H 3KOHOMHYHBIM B CMEICJIE
BHIYHCJIEHHH, YeM Jpyrue oOliue MeToibl NPHG/HKEHHOTO
pemenuss. B XIX B. TaHkeap cmor Hamucath 06 3TOM
MeTOJIe, UTO «OH He Yycmynaem HU 8 MOHKOCMU, HU 8 34e2aHM-
HOCMU HU 00HOMY U3 Memo008 NPUBGAUNCEHUS, OMKPLIMbIX HA
3anade co spemen Buema». Kpome Toro, oH yTBepKaaj, 4To
3TO NepBhIH YHUCJEHHBI METOJ| MOCJeNOBATEJNbHEIX NpHOIH-
JKEHHH B HCTODHH MaTeMaTHKH.

ApaGckas MaTeMaTuka Bocroka jocTHria cBoero amorest
B paborax Camapkaniacko# mkoJel. Ho nocie cmeprn ¥Yayr-
6eka B 1449 r. wKosa pacmaJjach U MaTeMaTHUeCKHe HCCJe-
JIOBaHHSA NPUILJIH B YNaJOK.

Ha 3anape, 6e3 coMHeHHsI, He OBLJIO CTOJIb BhIAAIOLIMXCS
apabCKHX YYeHBIX, 32 HCKJ/IOYEHHEM H3BECTHOTO MapOKKaH-
ckoro MaremaTuka HGH aj-Banun (12566—1321). Ho nam-
6oJiee MHTEHCHBHO HAYYHEIE H KYJbTYPHBIE KOHTAKTH MEXIY
HCJIAMCKHMH CTPAHAMH H XPHCTHAHCKUMH CTpaHaMu EBpoInbI
passuBajsucy B Mcnanun. B XII B. mponserana nesartenb-
HOCTh NEPEBOJYHKOB W KOMIHJATOPOB apaGCKHX HayYHBIX
TPYZOB W apaGCKUX mepeBOJOB C rpeyeckoro. M poaroe
BpeMs cnycTst uMeHHO B Mcnannu, a Tak:ke Ha CHLMJINH eB-
pomneiickie ydyeHble NPOJOJIXKAIH H3ydYaThb apalGCKyl0 HayKy.
Cpenu apaGCKuX MaTeMaTHKOB 3anafa CJefyeT YNOMAHYThb
an-Kanasanu, koropniit xkun B 'panane u ymep B 1486 r. B
usrHanun B Adpure. Ero kuura «OGyueHne Hayke apupme-
THKE» 0UeHb COJiepaKaTeJ/ibHa H oTyInvaercs ot «Kioua K apug-



138 [a. 3. CTAHOBJIEHHE KJIACCUYECKOM AJITEBPBI

MeTHKe» aj-Kamu u ApYyrux paHHux pa6or yueHnx Bocro-
Ka, B YaCTHOCTH, HaJHYHeM BecbMa pa3paGoTaHHOH Mare-
MaTHYECKOH CHMBOJIMKHW: KBaJpaTHHIH KOpeHb OO0O3HAYeH
nepBoii GyKBOH C/10Ba «IXKu3P» (KOPEHDb), MOMeEIleHHOH Hal
ynucjoM. B ypaBHeHusix mepBasi crenmeHb, KBagpaT H TPETbs
CTeNeHb HeU3BECTHHIX 0GO3HayYeHH NMEePBBIMH GyKBaMH CJIOB
«mafiy, «Mam» U «Kab», U BCe 3TH 3HAKH NOMELIEHH BO BCEX
cayuasix Han KoaduuueHramu. Buln BBENeH 3HAK s pa-
BeHCTBa. PasBuTHe mpoueccoB, KOTOPHIE NPHUBEIH K 3THM
3/leMeHTaM aJjreG6pandeckofi CHMBOJIMKH, MO-BHIHMOMY,
npoucxonuio B ocHoBHoM B CeBepHo#t Adpuke HauuHas C
XIII B. Otmernm, uyro B EBpome pasBuTHe CHMBOJIH3Ma
HayaJoch NMpPHUGJIM3HTENBHO B TO Ke BpeMs, B KoHue XV B.

10. IMousTHe uncaa

IlpencraBiienne 0 MOHATHH YHCJA, KOTOPOE CKJIANbIBAeTCA Y
MaTeMaTHKOB HEKOTOPOH 3MOXH, BCErja CBUAETENBCTBYET O
TOM TEOPETHYECKOM YPOBHE, KOTOPOro HOCTHIVIA K 3TOMY
BpeMEHH MaTeMaTHKa, H ONpPeJe/seT TPaHHIEl UX apHpMeTH-
KO-aJiIre6panyeckoil MpaKkTHKHU.

PaspuTHe BaBHJIOHCKOH MaTeMaTHKH IPOHCXOLUJIO B PaM-
Kax KOJbLla YHCes, HMEIOUIHX KOHEYHOE IpeJCTaBjeHHe Mo
ocHOBaHMIO 60, erumerckue MaTeMaTHKH OrpaHHYHBAIUCH
HeJIBIMH YHCJIaMH B APOOSMU C YHCJHTEJNEM eAHHHIA, 'PEKH
BJIajie/li TOHKOP Teopuell oTHomeHH# KHurH V «Hauaday,
TOHKOH, HO HeyAOGHOH [J11 MPaKTHYeCKHX NPUMEHEHHH 2).
Hapoxpalomasicss anre6pa (duodant, an-Xopeamu) He BbI-
XOAMJa 3a npelejbl MHOXKECTBA MOJIOXKHUTEIBHBIX PallHo-
HaJbHEIX 4gucel. OCTAaHOBHMCHI HA COCTOSIHMH, B KOTOPOM
HaxXOJMJIOCh NOHATHE YHCJIa B ANOXY CTAHOBJIEHUS aJreGpHl B
apabCKOii MaTeMaTHKe.

PoxneHue HOBOro NMOHSITHS 4HCJa, OXBATHIBAIOIIETO Of-
HOBPEMEHHO BCE€ BEIECTBEHHBIE MOJIOXKHTEAbHEIE YHCJA,
MOXXHO NpPOC/IEAUTh yKe B Hayaje X B. B HCIOJb3OBAHHH
OJIHOTO K TOTO JKe CJIOBA «afaf» (YHCJO) JAJIsi PalHOHAJNbHBIX
gnces (ajd-afak aJl MyHTHKA) H LIS MPPAlHOHANBHEIX (aJi-
ajgazn aa cymma) 3). IlocreneHno, HaunHas ¢ AGy-Kamuna u

1) MoxHO 06paTHTbCA TaKke K Haualy I 5.

2) Taxkoe o6oGilenHe NOHATHS YHCAA Mbl HAXOAHM B aHTHYHON MaTe-
MaTHKe Hayasia Hamefi spul. Tak, [ITosneMelt B «AabMarecte» HasbiBaeT
Ji06oe OTHOMIEHHME BEJHUYHH (XOpJ K AHaMeTpy HJIH OTPE3KOB KacaTelb-
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BIVIOTH J0 ac-CaMaBaJjla, HppalMOHAJbHbIE YHCJA CTAHOBSAT-
csl MOJNHONPABHEIMH OOBEKTAMH anre6phl U apHpMETHKH;
MOHATHA HECOM3MEPHMBIX NeOMEeTPHYECKHX BEJHYMH H YHC-
JIOBBIX HPPALHOHAJBHLIX BEJHYHH MOCTENEHHO COMHKAIOTCH.

Hawmepenne an-Kapamku u ac-CamaBaja pacmpocrtpa-
HUTh Onepanuu apu(pMeTHKH, BKJIOYass H3BJEYEHHE KOpHeH,
Ha anreOpanvyecKue HppalHOHAJbHEIE BEJHUYHHEI NPHBEJO K
pacimupenyio 06/7acTH BBIYHCJIEHHH — OHH Tellepb CTaJH
3aTparuBaTh M 4YHCJa, H OTPe3KH NPAMBIX, T. €. U apH(pMeTH-
4yecKMe M reoMeTpHYeCKHe OOBEeKThl,— a TaKKe K NpOosicHe-
HHIO anre6panyeckoll CTPYKTYpDBHE BellleCTBEHHBIX YHCEJI.
Eciau BpeMeHHO O6GpPaTHTHLCH K COBPEMEHHOMY $3bIKYy, TO
MOXKHO CKasaTb, 9To ai-Kapamxu u ac-CamaBal HOCTHIVIH
OYeHb IVTyGOKOTO SMIHPHYECKOro 3HaHHsA B 00JaCTH KOHEU-
HbIX aJare6pavvyeCcKuX pacllMpeHHH NoJA paluOoHaJbHBIX
YHCeJ, B YaCTHOCTH CTeleHH 2 u 4.

dra Touka 3peHHs NOBJEKJa 32 CO60H HOBYIO HETEpIIpe-
tanuio KHura X «Hauasa», xoropyio Temepb apu¢MeTHKH-
aJre6pancThl CTalH pacCMaTPHUBAaTh HE TOJBKO KaK KHHTY O
reOMeTPHH, HO H KaK KHHTY O BelHYHWHaX BooOlle, T. €. O
yuciax. JlefcTBUTENbHO, I/ HHX Npeo6pasoBaHHS Hak
MppalHOHANBLHEIMH BeJIMYMHAMH COOTBETCTBOBAJNH apHpMe-
THYECKHM ONepanusaM, H OHH HX OGBACHSJIH HAa YHCJOBBIX
npuUMepax.

Hakonen, or ac-CamaBaja no aj-Kamu, ucnosb3oBaHue
focJieI0BaTeNIbHOCTEH JECATHYHBIX 4YHCea JIJs npHUGJIHKe-
HUS HPPALHOHAJBHOTO YHC/IAa 3HAKOMHJO MaTeMaTHKOB ©
HeMpephLIBHOH CTPYKTYPOH BeLIECTBEHHBIX guces. Tem He
MeHee 3TH apHU(MeTHKH-aare6paucThl He 3a4aBajiiCh CJIHIL-
KOM TOYHLIMH BONPOCAMH O CTaTyCe TaKHX HECOU3MEpHMBIX
BeJUYHH H NPHYHHAX Yyclexa HOBOH TPAaKTOBKH.

OTH BONMPOCEH!, CBSI3aHHBIE C TeOpHelt nponopuufi KHUrn V
«Hauam», OblIM 3aTPOHYTH TAKHMH TeOMeTpaMH, Kak aJ-
Xaiisimu B ero «KoMMeHTapusix K TPYAHOCTSAM BO BBEAEHHSIX
kuuru EBkanna». B Hux an-XafisMu H3n0kKua paspaGoraH-
Hyl0 TeopHio mpomnopuufi. XoTs OH M CYHTaJ IPaBHILHBIM
omnpeneneHue mponopuui, AanHoe B KHure V «Hauam», HO

HHX K AuaMeTpy) uxcioMm. Ha stH orHomenHs [IroneMefi pacnpocTpaHHi
O6GHIYHEIE apHpMeTHYeCKHe omepanHH, Toria Kak y EBKIHAa s HHX
onpefessaach TOJNLKO OIEPANHsl «COCTaBJEHHS», COOTBETCTBYIOMAA YM~
HOXeHHI0. TakuM o6pasoM, pacliMpeHHe NOHATHA YHCJAa NPOH3OILIO
sapoaro go X B,— [Ipun. pe(;).
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moJaraJi, 4TO OHO HE€ BHIPaXKaeT CYIIHOCTH OTHOLICHHS,
cocTosilieil B U3MePeHHH OJHOM BeJTHYMHEI C TOMOLIBIO P YTOH.
Uro xacaeTcs OTHOLIEHHS HeCOM3MePUMBIX BeJIHYHH, a 3TO
TPYAHLIH NYHKT JaHHOH TeOpHH, OH BOCHOJB30BaJCH pas-
JIOXXeHHeM OTHomeHuss A/B B HenpephiBHYIO JpOG6b.
Hanomuum, uyro Takoe HenpepriBHasi ApOOb.
Ilycts x — mosoxKHTENbLHOE PalHOHAJbHOR WIH Hppa-
LLHOHANbHOE YHCA0. MOXHO MOJIOXKHUTh

1 1 1
x=q-|-;-1_, x1=qi+;;9 ceey X —i=qn-1+x_n" s

rae ¢, Gi, Qs,...— COOTBETCTBEHHO HaHOOJbBLIHE IeJbie
YHCsIa, COAepXKalLHecs B X, Xj, Xz,... . 1OJbKO MepBOE Le-
JIOE YHCJIO MOXKET OBITb PaBHO HYJIO, APYTHe Xe 60Jblle HiH
paBHel 1.

[Tocsie MONCTaHOBKH MOXKHO 3amucaTh:

X=q+ 1

Qat*

Q@+

1
Gu-1t ¢

+

H 3TO BhIpaKEHHe Ha3bIBaeTcs HeNpPePHIBHOH ApOGhIO.

Ecan x — panuoHasbHoe yucjao A/B, TO CyuiecTByer
3HayeHHWe n, AnaA Koroporo l/x,=0. IleficTBHTENBHO, YKa-
3aHHas mpouenypa CBOAMTCS K aaropurmy EBKiupa peie-
Hua A Ha B, KOTOpBIl B JAaHHOM CJIy4yae OKa3biBAeTCs KOHeU-
HeiM, OH 3anuchiBaeTcsi CJefyiomuM o6pasom:

A=Bq+r; B=rqi+tri;. . i rue1=qur yHTps1, HO 1, =0;
HJIH 2Ke

A 1 . B 1 . . T'n-1

'B_=q+§n ',—=‘h+7, sy —rn—'=(],,-

T T
Ecau x HppaunHoHaJIbHO, TO NMOCJAEN0BATENbHOCTD 6ecko-

HEYHa, U MOXKHO JAOKa3aTb, YTO X SIBJISIETCSHA npepejoM Apo-
66", NOJMy4YeHHbIX, €C/JIH OrpaHH4YuBaTbCA Ka)KllbIﬁ pas

TOJIBKO KOHEYHLIM YHCJIOM YIEHOB; g, Gy, 2. + -1 ps- - - HA3BI-
BAIOTCS HENOJHBIMHM YacTHRIMH HenpephIBHOH APOOH,
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An-XaiiaMu ykaswiBal, 4TO 1Ba OTHOLIEHHS PaBHBI, €CJIH
paBHEI HX HeNoJIHble YaCTHHle A Beex n. OH npuBes Takxke
KpHTEpHH, MO3BOJAIOIMA CPaBHHBATh JBa OTHOLIEHHUS, H
MBITAJCS YCTAaHOBHTb SKBHBAJNEHTHOCTb CBOEH TEOPHHU C TEO-
pueit kaurn V «Hawam Esxkauna ).

3pecy an-XaiaMu 3aTpoHyJ IMyGoOKylo npobjemy CBSi-
3H, CYIIECTBYIOLIEH MeXAy MOHATHSAMH OTHOLUEHHS M 4HCJa,
KoTopas AJIs1 Hero uMesa ¢uiocopckyo npupony: «Moocem
AU OMHOuwleHue no ceoell cymu Obimb YUCAOM UAL YUCAO emy
MOALKO conymcemsyem, KpoMe moz0, CBA3AHO Al OMHOWEHUe
C 4UCAOM He no ceoell npupode, a NOCPeOCBOM He20-mo GHew-
Heeo, UAU OMHOWeHUe CBA3AHO C HUCAOM NO cgoell npupode,
U nomomy Hem HyxncObi 8 yem-mo ereuwrnem?s. KakoB Gel HH
6bl1 OTBeT, aJ-XalfAMH CYHTaJ, 4TO JiOOble OTHOLIEHHS
JIOJIKHBI BHIPAXKaTbCsl MOCPEACTBOM UYHCEJ, Jaxe €CJH He-
KOTOpBIE U3 HHX He GYLYT «HACTOSILLHMH» YHUCJIAMM; Mbl CKa-
3aJ14 Gbl TeNepb, YTO OHH SIBJISAIOTCSA HPpPalUOHAIbHBIMU YHC-
JIaMH.

Ero kounennus Oblia npuHsTa W passura Hacup an-
Hunom at-Tycu B pa6orax «Msnoxenne EBkauna» u «Tpak-
TaT O MOJIHOM YeTHIPeXCTOPOHHHKEY; IJIsl Hero Kaxjoe OTHO-
IIEHHEe HMeeT Mepy.

DTO TeopeTHYECKOe 3aBOEBaHHE, paclpoCTpaHeHHe MOHs-
THS YHCJIa Ha NOJIOXKHUTeNbHbIe HPPallHOHAIbHbIE YHCIa, CTa-
J10 u3BecTHO B EBpone B koHne XVI B. Giaronaps usjanuio
B Pume «M3noxeHnuss EBKuga» cHauasa Ha apaGCKOM A3bIKe
B 1594 r., a 3areM B JIaTHHCKOM nepeBojie B 1657 .

Ha xpucrnanckoM cpeiHeBeKoBoM 3anaje, re npakTHKa
apudMeTHKHY U ajreGpbl GblIa HAMHOI'O MeHee Pa3BHUTOH, YeM
y apa6oB, KOHIENIHS YHCJa OCTaBalach y3Koil. Bpansap-
IUH yTBEPXKJaJ, YTO UPPALHOHAJNLHYIO NPOMOPIHI0 HeJlb3s
npexacraBuTh uucsaoMm, a OpeM mosaral, 4To B TO BpeMsi, Kak
reoOMeTpUst paccMaTpuBaeT M HECOM3MEpPHUMbie BETHYHHEL,
apupMeTHKa 3aHHMAETCS COM3MEPUMBIMH BEJHUHHAMH.

B XVI B. Hltudens (1487—1567) eme orkaswiBasics npu-
3HaTh 32 HPPAIHOHAJBHOCTAMH MPABO CUMUTATBCS (HACTOS-
mumMu» yucaami, torga kKak Cumon Creun (1548—1620),

1) AHanorHuHas TeOpH#, KaK yAaJoCh BOCCTAHOBHTh Ha OCHOBaHHH
BHICKa3nBaHHH ApHCTOTeJNsl, CYIIeCTBOBala B aHTHYHOCTH 1o EBJoKca,
HO GbUIa OCTaBJIeHa, TaK KaK HeT YIOGHBIX (opMy., YTOGH IpH yMHOXKe-
HHH JIBYX OTHOIIEHHH 1O HENOJIHBIM YaCTHHIM COMHOXHTeJefl BHIYHCAHTD
HeloJIHOe YacTHoe NpousBepeHdd,— ITpum. peod,
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KOTOpHIH 06Jajajl HaCTOSIUM IPAKTHYECKHM ONLITOM BBI-
yhC/IeHHH ¢ YHCIaMH B JECATHYHOM CHCTeMe,— STO OH BBell
B EBpone pecATHYHBIE ApOGH B HeOOJBIIOM TpaKTare, W3-
JaHHOM Ha (iaMaHICKOM si3bike B 1585 r.,— pas3Bua 6yp-
HYI0 AeATeNbHOCTb, YTOOBI 3aCTaBUThb MPHU3HATH HpPaIlHo-
HaJIbHOCTH MOJIHONPaBHbIMY 4HcjaaMi. OH BBICTYI NI IPOTHUB
HCII0J/Ib30BaHHS TEPMHHOB «HPpAIlHOHAJbHBIN», «HEBBIPA3H-
MBI,

Crnop BOKPYT MPOYTEHHS] W HHTEPIPeTaluy NATOH KHHUTH
EBkauna npomosmxancs B teueHune Bcero XVII B. Opnako
HauaBuleecsi B 3Ty 3MOXY Pa3BUTHe BCeX HCYMCJEHUH, an-
re6panyecKoro CHMBOJHYECKOTO HCUHC/IEHHSA H HCHUCJCHHA
6GeCKOHEUHO MaJblX, CJIOMAJI0O PAMKH, B KOTOPBIX OH BO3HHK.
Teopernuecku 31oT Bompoc mposicHmics Jaumb B XIX B.,
KOrjja pas3iuyHbIMH croco6aMH ObIJIM MOCTPOEHBI TEOpHH
BemecTBeHHbix uHcesn ([denmekunn, Befiepmrpace, Kanrop,
Mepe).

Urto Kacaercsl HenpephiBHBIX jpobell, TO uM ObIJIO yie-
JieHo Godsbioe BHUManue B XVIII B. npu usyuyeHuu reopern-
KO-9HCJIOBBIX NIPOGJeM, CBA3aHHBIX C NPUPONOH pallHOHaJb-
HbIX, UPPAalHOHANBHBIX, ajdreGpaHdecKUX W TPaHCIEHJeHT-
HBIX UHCel.

Hanpumep, Dfinep nokasasn, 4To NepHOLHYecKas Hempe-
pbIBHas ApOOb eCThb BellleCTBEHHas KBajipaTHuHasi HpPaIiuo-
HaJIbHOCTb (T. €. KOpPeHb yDaBHEeHUs BTOPOHM CTeNeHH, Iuc-
KPHMHHAHT KOTOPOrO He SBJIseTcs NMOJHBIM KBaipaTrom), a
Jlarpanx jokasan oGpaTHYIO TeopeMmy.

11. Hemenxasa mkoga «Kocc»

B snoxy Bospoxpenus anrebpaunuecKue 3HaHusl Ha 3amaje
3HAYHUTENbHO O6OraTHINCh, ocobeHHo B Mraniu u Iepma-
HHUM, TJle BO3HHKJIM HACTOSALIHe IIKOJB ajreGpaucroB. Or-
KphiTHe B 1464 r. PernoMonTaHoM, KPYITHEIM cOOHpaTeseM H
NePEBOXUHKOM TIPeyecKMX MaHYCKPHOTOB, «ApHpMeTHKU»
Inodanta, 6Ge3 COMHeHHs, OXKHUBHJIO HHTEpPeC K TOMY, 4TO
OH Ha3BaJl «HCKYCCTBOM <BelllH», WJIH HEM3BECTHOH» (ars
rei et census) ?).

1) PersomoHTaH He ONyGAHKoBaA HHM pyKonuc JuodaHTa, HH BH-
JepXXeK M3 Hee, [I0STOMY ¢OXKHBJIeHHe» OHa BPAJ JIH MOIVIa BH3BaTh. Eg-
porneficKHe MaTeMaTHKH NO3HaKOMHJHMCH ¢ PYKOMHCHIO ¢ApH(pMETHKH»
ToabKo 100 Jer cnycrs (cM, 06 9TOM HEXKE),— [Tpum. ped,
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B camom Jene, TepMuHBI, HCHoOJMb3yeMble apa0amH s
0603HaYeHHs] HEU3BECTHOr'O, O3HAYAIOT «Bel[b» U «KOPEHb».
Bumecte ¢ HauMeHOBaHHeM KBajpaTa HEH3BeCTHOro, KOTOPOe
O3HayaeT «BJajeHHe», 3TH Ha3BaHUS MOPOJHIH ynoTpel-
JISIBIIHECS B 3M0XY XPHCTHAHCKOTO CPENHEBEKOBbS TePMUHBI
res, radix, causa njaa o003HauUeHHs HEH3BECTHOro (cosa [o-
HTaJIbSIHCKH, COSS Ha HeMelKHH Jaf) U census AJs KBajpara
HeU3BeCcTHOro.

Hemenkasi mkosa, KoTopasi M NOJy4YH1a Ha3BaHHe
«Koces, crpemuniach BhipaGoTaTh ya00HEIE OGO3HAYEHHS H
BBela B (opMmynax cokpauleHus ot res, radix, census u
T. I.; 3TH O6O3HAUeHHS HA3BIBAIOTCS KOCCHYECKHMH CHM-
BOJIAMH.

Heo6xonumocth B 0003HaYeHHSIX, KOTOPbIE MO3BOJHIH
6bl COKPATHTb BBIYHCJEHHS, C Pa3BUTHEM TOPTOBJIU H CTa-
HOBJIEHHEM TOBAapHOro X03fificTBa CTaHOBHJIACh HACYIIHOH.
[lop naBneHHWeM NpPaKTHYECKUX NOTPeGHOCTEH M B CBSA3H C
u300peTeHHeM KHUroneuaTaHHs NOSBUJINCH MHOrO4HCJIeH-
Hble yueOHUKY apudpmeruku. [lo Gosbmelt yacTH OHH OBLIN
[OCBSIIEHbl YeThIpeM OCHOBHBIM OfepalisaM — yMHOXeHHe
1 JeJleHHe paccMaTpUBaJUch B 3moxy BospoxkneHus Kak
CaMOCTOSATE/IbHBIE ONEpalUy — 3aTeM JaBajioCh TPOHHOe
NPaBUIO M HEKOTOPbIe 3aYaTKU MaTeMaTHKH, HeoOXOZuMON
I GHHAHCOBOM W TOproBofi AeAtenpHocTH. CaMbiM JpeB-
HUM M3 TaKuUX yueGHUKOB Oblia «Apupmernka us TpeBusbI»
(«Arithmétique de Trévise») HeU3BeCTHOro HTaJbSHCKOrO
aBtopa (1478 r.) u ero HeMeuxu#l aHanor «BamGeprckas
KHHra o cuere» («<Bamberger Rechenbuch») (1483 r.). Kuura
«Hayka o uyuciax B tpex wacrsax» («Triparty en la scien-
ce des nombresy) (1483 r.) camoro KpynHoro ¢paHIy3CcKOro
marematHka XV B. Hukoma Illioke umena GoJsbluoe BJHS-
HHe, XOTSl U ocTaBajach HeusganHo# 1o 1880 r. ITo-Bugumo-
My, OH MepPBEIM HCHOJb30BaJ MOKa3areau Ajs 0603HaueHHs
cTeneHefl HeU3BeCTHOH.

[TpumepHo B Ty Xke 30Xy B ['epManuu pasBuBaJjach Tpa-
IVILUS «pexeHMeficTepOoB» (MacTepoB BbIYHCJIEHHE), MPaKTH-
KOB, 3aHHMaBIIHXCS NpeNofaBaHHeM NPHEMOB BHIYHUCIIE-
HUS; 3Ta TPAIUIUSA JiexXasla B OCHOBE KOCCHUECKO# a/jreGphl.
[NepBeiit yueGHUK ajareGpbl Ha HEMELKOM si3bIKE, aBTOPOM KO-
Toporo Geit Pynoned, Beimen B CrpacGypre B 1525 r.; B Hem
yKe IUPOKO MPUMEHSJIMCh 3HAKH -+ M —, KOTOpHE MNpak-
THK BunMan ucnonbsoBan B 1489 r. Aja o603HaueHHs «U3-
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ObiTkas M «HefocraTka». KoccHyeckue yueGHUKH HIpaju
3aMEeTHYIO POJIb B NPEJCTaBJeHHH U OpraHu3aluH NOJyYeH-
HbIX 3HaHHH. XapakTepHofi Gblia TeHIEHIHS K CHCTEMaTH-
3allMH, COKPAleHHI0 YHCJIa KOCCHYECKHX CHMBOJIOB H YeT-
KOMY OCO3HAaHHIO HeOGXONHMOCTH eXUHOOGPA3HBIX CHMBOJIH-
YecKUX 0003HaueHUil.

Kuura «[Tonnas apupmeruka» («Arithmetica integra)
Muxauna Ilrupens (14877 —1567), xoropeiii He ObLT HH
NpPaKTHKOM, HH YHHBEPCHTETCKHM YYEHBIM, a CTPaHCTBYIO-
muM npornoBeauukoM Pedopmanuy, ob6bvenununa B cebe Bce

sesesrsssrsm 8. Koccuueckre 0003HaYeHHS MERNESSSTRERENNNNE

Kpucrop Pyrnonsp BBen B 1525 r. obosnauenme V naa

KBaJpaTHOrO KOPHS, W 108 Ky6uueckoro kopust u /A nna
KOpHsI 4eTBepPTOil CTeNeHH.
M. tudesp npuusa o6o3HaueHHe 1/2 Ana VT, HO mO3XKe

nucan vV,

V& ann a

Yoz mn i/

Has x2 on ynorpe6Gasa oBosnauenme AA, a ansa x3— oGosHaue-
Hue AAA.

Te U3MEHeHHs B 0003HaueHUAX apyupMeTHYECKHX onepamui
H HEH3BECTHBIX BMeCTe C HX CTeNeHsMH, KOTOPbIe NIPOU30LITH
K ToMy BpemeHu. OH BBesn CHMBOJA Y 144 0GO3HAYEHHS
KBaJpaTHOro KOpHs ¥ o003Haua/ HeusBecTHbie GyKBaMH A,
B, C,. . ., NOBTOpEHHBIMH CTOJIbKO Pa3, KAKOBa HX CTelleHb
(cM. Ta6a. 8).

MIrudens npugasan 6o/biuoe 3HAYeHHe H3YYEHHIO apud-
MeTHYeCKHMX NporpeccHfi, Kotopeie oH 6e3 Kole6aHus Npo-
JOJKHJI B 06J1aCTh OTpHLATe/bHBIX ducesl. B coorserctByio-
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LIUX reoMeTpuyYecKHx mporpeccusax (cm. ra. 6, c. 298) no-
SIBUJIHCh OTpHIlaTe/IbHbIE NMOKa3aTeJqH CTerneHH, KOTOPhIM OH
NPUNKHCHIBAN POJb, CHMMETPHYHYIO POJH TOJOMKHTENbHBIX
nokasareJsed.

PaGora Iltugpens umena Gosbiuoil pe3oHaHe, U ero 06o-
3HauYeHHs1 PACIPOCTPAHHIHUCh 3a Npelesbl 'epMaHUy BIJIOTDH
a0 Mtanuy, rae anreGpaucThbl NBITAANCH B 3TO BPeMs PELIHTD
ypaBHEHHE TPETbell CTENmeHH.

12. Utanbsinckue anreGpancTsl
anoxu Bospoxpenus

B Uranuu B xoHue XV B. nosiBHJIOCH MHOr'O paboT B o6a-
CTH TpaKkTH4YecKod apupmMervkd. DpaHHUCKAHCKHH MOHaXx
Jlyka Ilauonu (1450—1510), 3aHuMaBmiui Kadeapy Mate-
MaTHK¥ B MujaHe, onyGaHKOBAJ NepBYIO HaneyaTaHHYIO TH-
norpadcK1M crnoco60oM KHHI'Y, B KOTOPOH NEHCTBUTENILHO CO-
JleprKaINCh CBefleHHd 1o anrebpe: «CymMMa (3HaHHi) n0 apug-
MeTHKe, TeOMETPHH, OTHOIIEHHSAM H mponopuusam» («Summa
de arithmetica, geometria, proporzioni di proporzionali-
ta») (1494 r.). B Heit oH npuBes co3naHHyIO apabamu KJjac-
cHpUKaIHI0O ypaBHeHUH Bropo#t creneHu. Brpouem, mo-Bu-
JUMOMY, COBOKYMHOCTb ajreGpaHyecKuX NOCTH:KeHHH apa-
60B Ghiia M3BecTHA B VTanuu U nmociykuiaa ornpaBHOH TOY-
KOH JJ1 MCCJe[JOBaHHfl HTANbSHCKHX MaTEeMaTHKOB.

B 1500 r. rpaxpanud BosioHbH, O4eHb M3BECTHHIH NPO-
deccop Maremaruku CuunuoH nenb Deppo (1456—1526)
nan ¢opMmysy pelueHHs ypaBHeHus1 x3-ax=b:

—ve V(’—m L
+/ 5=V 0T

Hecmorpsi Ha mporpecc, HOCTHrHYTHIE apaGaMu B o6JacTH
KyOHUUecKUX ypaBHeHHU#, 3Ta ¢opmysa Obljla HOBLIECTBOM.
Ho kak 370 651710 IPHHATO B Ty 310Xy, Aeab Deppo Aepxan
cBofl metof B TafiHe. TeM He MeHee ero (opmyJna, Mo-BHAH-
MoOMy, crmoco6cTBOBasia GOJBIIMM YycleXaM B TeOPHH ypas-
HeHHH U BbI3BaJIa JKUBOE CONEPHUYECTBO U XKECTOKHE CHOPHI 0
npHopurere CpefH ero nocienoBateell: Tapranpy, ¢ oxHOM
cToponsl, U KapiaHo H ero mxodel, ¢ APYrof.
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Oxono 1535 r. Hukono ®onrana us Bpewnn (1499? —
1557), usBectHbld nox umeHeM Tapranbs, B Xone myGuany-
HOTO COCTSI3aHHsl Paspellns TPH JecsiTKa KyGUIeCKHX ypaB-
HEHHWH ChelHaJbHOrO BUAA

x3+mx?=n u x3+ax=>.

[To-BupnvoMy, KapaaHo 03HAKOMH/CS C €rO METONOM, HO
NOKJISLJICS €ro He pasryamartb. OfHAaKO OH nepBhIit B 1545 T,
06GHapOJ0BaJ 3TOT METOJ PellleHHs] KYGUYECKHX ypaBHEHWH,
4eM Ha JOJTHe Tofpl Bbi3Basl fipOCTb TapTanbu.

Ha camom pene Kappano, u3BeCTHBI Bpad M 3PYIUT —
OH HalHcaJ 3a CBOIO XKH3Hb OKOJIO JBYXCOT CTaTeil Ha caMbie
pasiHuHbie TeMbl,— yKe ony6aukoBas B 1539 r. nepByio
pabory «[Ipaktuxka apupmernku» («Practica arithmeti-
cae»), B KOTOpPOH NPOSiBUJ GOJIbILIOE MACTEPCTBO B PEIEHHH
ypaBHeHHH C YHCJIOBBIME KO3(pHLHEHTaMH, ONHAKO He HC-
noJib30Bal HHKakoro ¢opmManuaMa M OOMUX HPaBHI.

K MoMeHTy, KOrza OH omyGJIHKOBaJ CBOIO KPYHIHeHIYIO
paboty, Tak Ha3biBaeMoe «Benukoe uckyccrBo» («Ars mag-
nasive de regulis algebraicis»), Kapnano, 6e3 comHenus, 6oL
y¥Ke caMblM ONBITHBIM ajre6paucrom Bo Bceft EBpome. Op-
HAKO ero KHHra Jij1si COBPeMEHHOr0 YHTaTe/sl OYeHb CKY4Ha,
TaK Kak, Nnogo6Ho apabckum anrebpaucraM, KapraHo mno
OTHeNHbHOCTH paccMarpHBaj GoJblIOe YHCJO THIOB ypaBHe-
HHH 3-# cTeneHy, IOTOMY YTO B KayecTBe KO3(UIHEHTOB OH
IOMYCKaJ JIHIIb MOJIOXKHTENbHEIE YHC/IA — W He TOJNBKO B
pemaeMbIX MM KyGHUYeCKHMX ypaBHEHHsX, HO H B KBajpar-
HBIX, K KOTODEIM OH MX CBOAHWJ. B camom jene, mpuBesem
€ro MeTofl Ha mpuMepe x*+-mx=n (rfe m 4 1 NOJOXKHUTE/b-
Hel). OH BBes Takue ¢ H u, 4to t—u=n 4 fu=(m/3)3. [Totom
OH YCTAHOBHJI C TOMOIIBIO TeOMETPHUUYECKHX COOGPaKEHHH,

uro x=1/f—3}/u, a 3TO SKBHBAJIEHTHO [OKA3ATE/LCTBY
paBeHCTBa

(Vi—V ) =t—u—3(t—y )/t u.

OH mnonyuun ypaBHeHHe BTOPOH CTENEHH C KOPHAMU

=V 5]+ (5) ++
-V (3)+(5) -+

H, B34B I[OJOXHUTEJbHbBIE Kyﬁnqecxne KOpHH, Hawemn X,
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B pewenuu Kapzaano 6els1a oHa TPYAHOCTb, KOTOPYIO OH
3aMeTHJ, HO He CMOI paspelluThb: KOrjaa BesquuuHa (n/2)+
-+(m/3)® orpuuaTesbHA, YTO COOTBETCTBYET CJy4alo TPeX Be-
LIeCTBEHHBIX KOpHe#, HopMyJy Helb3s NPHUMEHATb, HE Bbl-
XOJIfl 3a NpeleJbl MOJS BellleCTBeHHBIX yucesa. UToOwl coxpa-
HHUTb 3Ty GoOpMyJy, Hajo BRIATH 3a npefenas! R, u Toria
MOXKHO HaliTH BelleCTBeHHOe 3HaueHHe X, KOTOpOe 3amHChI-
Baercsl KaKk CyMMa JBYX KyOHYecKHX KOPHeH M3 KOMIJeKc-
HBIX yHces. Dror cayda#l Tapranbs Ha3Bas HenpHBOMAHMBIM.

mmmm 9. OGo3nauenns Kapnano («Bennkoe HCKycCTBO») smmcmmsm

Kapnano sanuchiBajl paBeHCTBO

G+V =15 (5—V —I15) =25—(—15) =40

B BHje
5p:Rm: 15,
bm:Rm:15,

25m:m:15qd ects 40.

Hans V? +V 14 ou ynorpe6asa obosuauenne R.V.7p:R14.
CumBoa V yxaspiBajJ, YTO BCe, 4TO 32 HHM CJEAYeT, HaXOAHWTCH
MOJ, 3HAKOM KOpHS.

Kapnano ofjagan MacTepcrBOM TOHKOFO BbIYHC/IEHMUS:
OH OTBaXKHBAJICS C GOJIBIIUMH NPELOCTOPOXKHOCTMH MaHHUIIY-
JIIPOBATb BHIPAXKEHHSIMH, COJEpIKAIHMH KBaJpaTHEIE KOp-
HY U3 OTpHUIATe/bHEX uHuces. M uHorza oH momyckas B KOH-
e OTPHIATeNbHbIE PelleHHs], KOTOpbie HasbiBaJsl (PUKTHBHbI-
MH YUCJIaMH WIH «MeHee wucmbimy KopHamu». Kpome Toro,
OH yMeJ CHCTeMaTHYeCKH H3GaBJSATbCS B YPaBHEHHAX n-ii
CTeNeHy OT YJIEHOB CTeNeHH n—1 mpH NMOMOMLH COOTBETCT-
Byiomero cisura y=x-+-h. OH 3amerus, 49T0 ypaBHeHHs 3-i
CTeneHH MOryT HMeTh TPHM KOpHs, a ypaBHeHHs 4-i cCre-
neHu — uerbipe. OH J0MyCKa/j BO3MOXHOCTb KPaTHBIX KOp-
Hefl. B xHure «BesMKOoe MCKYCCTBO» HMEETCS TaKKe METOJ
pellleHHs ypaBHeHHS 4-f cTenmeHH NMPH NOMOMHM BCIOMOra-
TeJIbHOrO ypaBHeHHsi 3-fi cremenu — stor merol, Kappano
fIpUNNCHIBAJ cBoeMy YueHUKY JIynoBuko ®eppapu (1522—
1565). B Hefi TaK:ke paccMaTpHBaJIOCh OKOJIO ABAAUATH pas-
JINUHEIX THNOB YpaBHEHHH,
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Padasab BomGenan

ITocnennuM KpPYNHBIM HTaNbSIHCKMM aireGpaucToM TOro
nepuofa O6bi1 Padasar BomGemnu (1526—1572). Ilocne
TOro Kak cmnop Mexay Kappano u Tapranbeft npunsaa nyo-
JIMYHBIA XapaKTep ¢ BbixonoM B 1546 r. paGotet Tapranbu
«Bompocel u pasnuuHbie H3oGperenus» («Quesiti et inven-
tione diverse») u mocse Toro, Kak Konuu Gpounop «BbI30BbI»
(«Cartelli di matematica disfida») (1547—1548 rr.), koro-
pIMH OGMeHsIuCh MexAay coboii Tapraiabs u @eppaph,
pacnpocTpaHUIuCh 1o BceM ropoxam Mramuu, Bowmbenny,
noyurareNb KappaHo, 3agymas HamHcaTb TPakTaT 1o al-
re6pe. OH Hamucasn 3TO CHCTEMAaTHYECKOe U JIOFMYHOE H3JI0-
JKeHHe aareGpavyecKux 3HaHUH cBoell snmoxu Mexnay 1557
u 1560 rr.

OpHako HecKOJBbKO JeT cmycts DBomGennu nomyuun
BO3MOXKHOCTh mpouutath B Pume pykonHch «ApHbMETHKH»
Iuodanra, HalizeHHyo Peruomonranom B Beneuuu 3a cro
Jger po toro. OHa, Ge3 COMHEHHs, NPOU3BesNa Ha Hero riy-
60KOe BreyaTJIeHHe, MOTOMY YTO OH IOCJIE STOrO YacTHYHO
HIePeCMOTpPE/T CBOfl TPakKTaT M BKJIOYHJI B HETO OKOJIO CTa
‘copoka 3ajad, B3fTHIX M3 «Apudmeruxku» uodaHTa (maxke
He OTMeuasi, rfie CBOHW, A IJie 3aHMCTBOBAaHHBIE), NPHUYEM Y
BOCBMHIECSATH OJHON U3 HUX OH COXPAHHJ Te JKe YHCJIeHHbIe
3HaueHus1. B cBoeM npenucioBHu BomGennu ykasag, 4ro
OH OTOlLEN OT 06bIYaeB aBTOPOB CBOefl 310X H, 3aHATHIX B OC-
HOBHOM KOHKDETHBIMH 3aJauaMH, W XOYer JaTh KypC BhIC-
mefi apuQMETHKH U BEPHYTb «IPECTHK STOH JHUCIUIJIHHE,
CpaBHeHHe C NepBOHaYa/JbHBIM BapUaHTOM 3TOH pPaGoTH,
HafizenueM B 1923 r. B BosloHbe, mOATBep:KIaeT ero orkas
OT MHOTOYHCJIEHHBIX NPAaKTHYECKHX 3ajay, CBSI3aHHBIX C I10-
BCEJIHEBHOH JKM3HBIO, H obpallleHHe K 3ajadaM, chopMysiu-
poBaHHBIM abcTpakTHO no obpasuy [duodanra. Ilepsrie Tpu
KHHUTH «Anre6pei» Bombesnny 6p11M ony6JHKoBaHH B 1572 r,
3a HeCKOJIbKO MecsilieB 10 CMEpPTH aBTOopa.

Taxkum o6pasoM, Bombennu nepBbIM pacrpocTpaHUT 3a-
Iaun Iluodanrta Ha 3anane, XoTs OHH B ero «AJjre6pe» npu-
Hsu Gosiee CHMBOJIMUECKHUH BUI U UX CBs3b ¢ JluodaHToMm
Obia ycraHoB/eHa nosfHee '). Ero pa6otsl cnoco6CTBOBANIH

1) MNepeBox «ApHdMeTuKu» Ha JaThlHL ObLI onyGauKoBan Kcuiange-
pom B 1575 r.— Mpum. ped,
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BO3HHKHOBEHHIO 6oJslee aGCTPaKTHHIX U 0oJiee TeOpPeTHYECKHX
¢$opMyTHPOBOK B aarebpe.

B ofnactu ke ypaBHeHHI cTeneHHU Bhiile AByX Bowmben-
JI4, KaK ¥ €0 COBPEMEHHUKH, HCCAefoBaj GOJbIIoe YHCIO
cJIyuaeB, pacCMaTPHUBas JIMIIb HOMOXKHUTENbHbIE KO3 HIL HEH-
ThI, HO €T0 JIOBKOCTb U MacTEPCTBO, C KOTOPBIM OH (hopMalib-
HO MaHUNyJHPOBaJ KOPHSIMH M3 OTPHLATENbHBIX 4YHCeJ,
Ja/li eMy BO3MQXKHOCTb yCTaHOBHUTb, uTO dopmysa Cuunuo-
Ha Jenb @eppo cnpaBel/inBa BO Bcex caydasax. MoxHO cKa-
3aThb, 4TO pelleHHe HENPUBOAUMOro cjyyasd KyOHYeCKOro
ypaBHeHUSi BOCXOIUT K HeMy. Y paBHeHHUsl 4-H cTelneHU OH
TOXKe HccnenoBal MerofiaMu @eppapu. OH Ha3kIBaJ KBaApaTt-
Hble KODHM W3 OTpHUAaTeNbHO#l BeauuuHb piu di meno
(mmoc 43 MHHyca) W meno di meno (MHHYC W3 MHUHYyca).
Tak, on o6osmauan p. d. m. 10 Beipaxenue + )/ —10 u

m. d. m. 10 Beipaxenue — J —I0.

Bowmbennyn paccMatpuBaJ KODHH ypaBHEHHH B BHie al-
rebpanye CKUX CYMM MOJOXHTENbHLIX 4HCeJ, KOTOPHIM NpH-
JaH OMH U3 CJIAYIOIUX YeThIpeX 3HAKOB: piu (mimoc), meno
(munyc), piu di meno (mmoc u3 muHyca), meno di meno
(MuUHYC M3 MHHYyca), KOTOpble NPUGIH3UTETbHO COOTBETCT-
ByIOT Tenepewnum: +, —, -+i, —i. OH jaa npaBujia yMHO-
JKEHHsl 3THX yeThipex aJjieMeHToB. Hampumep, piu di meno
via meno di meno fa piu (1oc U3 MUHyCca Ha MHHYC H3 MH-
Hyca JaloT IJI0C) MOXKHO nepeBectd Kak (i) (—i)=-1.
C ppyro#l CTOpOHBI, OH moJaraj, 4To piu 4 piu di meno He
CYMMHpYIOTCSI, TeM CaMbIM OTPa3HB IepBOe HHTYHUTHBHOE
npenroyioxKeHe o JUHeHHOH He3zaBucumocTH 1 u i1).

OTMeTHM TaKKe B KauecTBe BaxKHOTro BKJaza Bombenny,
4TO ero o603HauyeHHs NpeicTaBiaanu cobOi nporpecc B aJj-
re6pe. Ero oGo3HaueHHe CTeNeHH aHAJOMMIHO 0G03HAYEH HIO
IIlioxe, XOTS OH W He 3HaJ cTeneHH 0 ¥ OTPHUATENbHBIX CTe-
neHe#, BcrpedaBmiuxcs yxe y Hlrudens. JpoGHeie xe noka-
3arenu Gbitd BeefeHnl CumoHoMm CreBuHoM B 1585 r. (cm.
taba. 10).

Bausune DBomGennn, O KOTOPOM CBHUAETENbCTBYIOT
uMmeloiecsi B pa6ore CreBUHa «ApupMernKa» CChIIKH Ha

1) 3pech BomGensm BBOAUT «HOBHIE YHC/a», ONpeiessisi NpaBHJIA
neficTBHl ¢ HUMH, T, e, N0 CYIIECTBY aKCHOMaTHuecKH. B 3ToM OH cireny-
er 3a JlnodanToM, KoTOpHIl BBeJ TaKUM criocoGoM B «ApHdMeTHKe» OT-
pHUaTeaLHEIE YHcTa,— [Ipum. ped,
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Hero wiH Xke nepenucka JlefiGuuna u Tiofirenca, 6u110 Be-

JIHKO.
Pemenne KyOHueCKHX M GHKBajpaTHHIX YPaBHEHHH Bbi-

SIBUJIO HE0OXOUMOCTD OJHOBPEMEHHOr'0 pacCluupeHHsl NOHSA-

mnressassmnn 10. O6o3nauetys BomGen  EEEEEEE——
no xuure <AJjrebpa» 1572 r.

On ucnoabsyer 06o3HayeHus
AASL X,

ans x2,

(N

5¢ wau % s 5x,

RxL ZJsl KOPHS M3 COBOKYIHOCTH JBYX HJIH GoJee WIECHOB,

Ry (4pRx6, A3 Varvs,
3 —
Ry’ 2pRy om 121y 2% V 2+V0—T2L.
Unorna on 3amensieT Ry Ha Rg u Ri Ha R-c.
ITpumep:

l-p- 3““p6‘2'- |3 caenyer uurath 14 3x4-6x2 4 x3,

10 Ke Bhipaxenne CTeBuH 3alHCHIBaeT TakK:

1© 432+ 62+9,

_ 3/~
CTeBHH HCNOJb3YeT O603HaueHHe @ mavV_ u @ aas v/

THA YKCJA B IByX HaNpaBjieHUAAX: BBEJleHHs OTPHLATE/bHEIX
M MHHMBIX YHCeJT; 3BOJIOIHIO THX ABYX IOHATHHA MBI IpOC/e-
oMM B o 7.



13 AJIFEBPAHUYECKASI CHMBOJIHKA 151

13. AureGpanueckasi CHMBOJIMKA

Hcropusi anrefSpanyeckux 0603HAUeHHH oOueHb 3anyTaHHA:
OHA COCTOUT W3 TIOMCKOB, HaXO[OK, NpaBWJ, NMPHHHUMaeMBIX
TEM HJIM MHBIM MaTeMaTHKOM M HCUe3HYBIIMX BMECTE C HHM.
BonbmyHcTBO U3 0603Ha4eHHH, OKa3aBLINCh HECOCTOSTENb-
HbIMH, HHKAK He OTPa3HJIHCh Ha Pa3BUTHH MaTeMaTHKH. He-
KOTOpHIE B KOHIle KOHIIOB YTBeDAMWJIUCh H HCIOJNL3YIOTCA HO
CHX HOp. 3ZeCh MBI XOTHM B OCHOBHOM OCTaHOBHTbCS Ha TOM,
KaKHMH KOHIENTyaJIbHHIMM H3MEHEHMSIMH CONPOBOXKLAJOCH
[IOsIBJIEHHE TONJIMHHO CHMBOJIMYECKOTO ajAre6paHuecKoro
A3blKa, KOTOPHII MPHOGpeJ CBOH OCHOBHEHIE HepTH mocle
Buera u Ilekapra.

Mbl BUfiesiH, 4TO B 3MOXY aHTHYHOCTH B FeOMETPHH CHCTe-
MaTHYeCKH HCMOJIb30BalHCh GYKBHl Jijisi 0003HaueHHs He-
onpeAeNeHHEIX BeNHMYHH, TaKHX, KaK TOYKH WIH [OpsIMBIE
HT. I., T. € BeJIWYUH, He SIBJSIOUIUXCA HeH3BECTHLEIMH, HO
JIMIIb 3aJJlaHHBIX HEKOHKPeTHHIM oOpasoM. Ha camom perne
npuMeHeHHe GYKB B I'PeUeCKOH reoMeTpHH Kaxkercs BechbMa
NPUMHTHBHBEIM. DyKBaMH NO/Ib30BaJIiCh B KauecTBe HMeH
00beKTOB, HO 3aTeM 3THMU CHMBOJIAMH HUKAaK He MaHUNYJIH-
pOBaJIH.

Uro kacaercsi apuhMeTHKH U TEOPHH ypaBHeHHi, TO He-
KOTOpbIe Cllefiti CHMBOJIMYECKHX COKpalleHU# BecbMa JipeB-
Hu ). OfHaKO roOCMOACTBOBaJ CJOBECHBIfl Xapakrep H3Jo-
JKeHHS ajareGpol, B YaCTHOCTH, TaK OGCTOAJO JIeNI0 Y apaGos,
HeCMOTpS Ha BBICOKHII ypOBeHb TEXHHUYHOCTM UX ajarebpau-
YeCKOro HCUHC/JeHHs. JIHIb TaGaUYHbIA CHMBOJIU3M, BCTpe-
uaBmuiica ¢ XI B. y ac-CamaBana, a 3arem y Hlapa¢p an-
Huna ar-Tycu, npencraBasi co6oil 3amMeuaTesbHOE H300pe-
TeHHe, CHOcOGCTBOBaBIllee GBICTPOMY Pa3BHUTHIO apudmeru-
YecKHX omepanvii Haj MHOroOuYJeHaMH, HEMBICJUMBIX B paM-
KaxX 4YHCTO CJIOBECHOH aJreGpHL.

MOKHO BHIIGIMTD [iBa NpoIecca: ¢ OFHOH CTOPOHEI, U306-
pereHHe YAOOHEIX 0003HaueHHUi A5 YeThipeX JAeHCTBHA apud-
METHKH H NPHHATHE pAfA COrJiameHH# O 3alHCH, MO3BOJISIO-
mux oOBeNMHSITH HEKOTOPBle UJieHbl, a APYTHe pa3fiensTh,

1) ¥ JuodanTta Gbll crelHalNbRbifl 3HAK Il BHIYMTaHHA K U5l Xa-
PaKTEpHCTHKH OTPHIATeJILHOTO YHCIa. Y HEro ke HMeJHCh GYKBeHHbie
0603HaueHNs JiJIsT HEM3BECTHOTO M ero creneHell (KaKk NMOJIOXKATENbHbIX,
TaK W OTPHLLaTeNbHbIX, cM. ¢. 107). Apa6bl, oTKa3aBmiuch OT ajareGpau-
YecKoll CUMBOJIEKH, CHe/iajiM, TAKHM 00pa3oM, mar Hasag.— [Ipus. peod.
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yTOGbI M36€XaThb KaKOH Obl TO HU GbIJIO NMyTaHWLE OTHOCH-
TeJIbHO NOPSJIKa BBINOJIHEHHA oOllepaluit — Kopode roBops,
yTOObl BBECTH CTPYKTYPY B IIOC/EJOBATENLHOCTh ONepa-
IMi; ¢ APyro#l CTOPOHBI, W306peTeHHe CHMBOJOB [Jisl HEH3-
BECTHOTO M €ro CTerneHeldl M oOpasoBaHHe aJreGpanyecKux
CyMM 3THX CHMBOJIOB. DTH JiBa Ipolecca pasBHBaJHCh Na-
pajnensHo.

B anre6pe OyKBbl CTaliy HCIOJAB30BaThCS C Hayaja
XVI B. Tak, MaBposnuko (oH xxe ®paHuecko ne MeccuHa)
HCNIOJIb30Ba/l HX, HO BBIYHC/IEHHHl C HUMH He NPOU3BOLHUI,
U eCJ¥ OH CKJIabIBaJl MM YMHOXaJ, TO KaXJIpli pa3s BBO-
JUJ HOBYIO GYKBY AJISl KaXKIOM CyMMBI M IIPOU3BeJieHHs], 1O-
JIOGHO TOMY KakK 3TO JejiaJli aHTHYHbIe reoMeTPhl. BakHeIM
HOBLIECTBOM GBLIO WCNOJIb30BaHMe 3arjiaBHHIX GykB A, B,
C,... n151 0603HaYeHHs] HEN3BECTHHIX B YpaBHEHHAX CO MHO-
I'HMH Heu3BeCTHRIMH. Ero MOXHO BCTPeTUTh B HECKOJBKO
BHIOU3MeHeHHO# (opMe y Hemernkoro mareMatuka Llruge-
Jas B 1544 r., ¢panunysckoro matemaruka )Kaka Ilenerse B
1554 r., u oueHb ApKO BeIpaxkeHo oHO y )KaHa Boppens, ye-
JIOBeKa, HOCHBILIEro IIEPKOBHBIH CaH ¥ H3BECTHOTO IOX Ja-
TUHH3HPOBaHHBIM uMeHeM Byrteo, koropwiii B 1559 r. ony6-
JHKOBasn pa6oty «Jlorucrvka, Koropas Ha3blBaeTCsl BYJIb-
rapHoil apudmerukoil» («Logistica quae et arithmetica
Vulgo diciturs).

Takum o6pasoM, B 3Ty 3MOXy MaHUNYJAIHH C HEKOTO-
PBIMH ajre6pavyecKHMH BBIPaXKEHHUSIMHM C ONHOH WIH He-
CKOJIbKUMH HeU3BeCTHbIMH, OGO3HAYEeHHBIMH GYKBaMH, H C
4HCJOBEIMH KO3dduIMeHTaMHu cTajau Oosee pacnpocTpaHeH-
HeIMH. JT0 OpUIa Tak HaskiBaeMasl 4HcJIoBas aJre6pa.
Ho nHaunGonee rayGokne u3MeHeHHs] GbLIM BHECEHBI H3BECT-
HBIM B CBOIO 3MOXY I'OCYAaPCTBEHHBIM JesiTeJieM W JIHYHBIM
coBetiukoM [enpuxa IV ®pancya Buerom (1540—1603).
Baectsimas nonutudeckas kapbepa Buera Meinana emy yue-
JIATH MHOTI'O BpPeMeHHU Hay4HBIM TPYJAaM, TVIaBHEI! H3 KOTOPHIX
HasbiBasicl «AHanuTuueckoe uckyccTBo» («L’Art analyti-
que»). OH GBLT 3afyMaH KakK GOJBbLIOA TPAaKTaT U3 JAeCSTH
JacTefl, H B HeM BBOJAWJCS M HCNOJB30BaJCS Ha NMPaKTHKe
NpHHaJJIeXKaBIIUH aBTOPY MeToJ, 6YKBEHHOTO NPeCTaBIeHusl
B ajre6pe M reoMeTPHH.

Boabmoit 3acnyroit Buera siBisiercst To, 4T0 OH 0GBENY-
HWJI TPAJAMII HOHHEIH MeTOJ, NPHMeHAEMbI!l B eOMEeTPHH, C Ho-
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BbIM METOJIOM, BO3SHHMKIIMM B ajre6Gpe: oH oGo3Haudanl GYyK-
BaMU He TOJIbKO HEU3BeCTHBbIE U X CTENEHH, YTO yKe Npoy-
HO YKpenmuioch B ajreGpe, HO TaKxKe U HeomnpejesieHHbIE
Ko3(hpUIMeHTH — KaK OblJIO MPHHATO B reOMETPHH CO Bpe-
MeH aHTHYHOCTH. M3 3TuX GyKB OH 0Gpa30BLIBAJ CJIOBA, T. €.
ajrebpandyeckue BhIpaxKeHHs, KOTOPHIMM OH OIepHpOBal,
Kak yKe B TeueHHe BeKa JeJlaJoch B TEOPHH YypaBHEHHH.

Ilns ¥3BeCTHBIX HeONpEJeNEHHBIX BEJIMYMH OH OTBeJ
coraacuele B, C, D, ..., a A5l HEH3BECTHbIX — IJIaCHBEIE
A,E, O,....Bnarogaps Buery ucuucienue aareGpamnyec-
KHX BBIDa)KeHH{l, a TakkKe ero NpuioKeHus K rpeyeckoli reo-
MeTpHH CyLeCTBeHHO POABHHYMHUCH Biepea. OH uccienoBast
KJlacCHYeCKMe 3alail BTOPOH U TpeThell CTeleHW, a TaKkKe
MHOI'He 3aJadyH Gojiee BBICOKHX CTeleHel.

Ho rnaBHoe, yTO 3a OJVH ILIar — CHCTeMaTHYeCKoe BBe-
JeHHe OYKBeHHBIX INpefcTaBjeHuit — anare6pa craia yde-
HUeM 00 OOLIMX THNax BhIPaxeHHH U ypaBHEHHi, NOCKOJb-
Ky TO, 4TO IOKa3aHO B OflieM cjydyae, OXBaTblBaeT Gecuuc-
JIeHHOe MHOKeCTBO 4acTHBIX c1yuaeB. M ato nossonmio yze-
JATh BHUMaHMe CTPYKTYype 3ajiay, a He HX 4acTHOH dopme.

B pa6ore «BBeleHune B aHanuTHYeCKOe HCKyccTBO» («In
artem analyticam Isagoge»), 3aiymaHHOH Kak MeTOROJOTH-
yeckoe BBelleHHe B «AHaJIMTHYECKOe HCKYCCTBO», Buer cam
cBoio logistica speciosa mporuBonocrasasna logistica nume-
rosa, cyuiectBoBaBlueil paHee. ToJspKo nepBas ectb anre6pa,
METOJ, TO3BOJISIIOIIMI ONepupoBaTh C IPOCTPAHCTBAMH,
KJlaccaMHM Bellefl; BTopas Xe ecTb apudMeTHKa, KOTOpas
onepupyeT MPOCTO C UYHCAaMH.

ITocnensee npejsioxeHue Tpakrata «AHaJUTHYECKOe
HCKYCCTBO» DBuera Jsiersio B OCHOBY TeOpHHM YpaBHeHHH,
JlaB COOTHOLIEHUS] MexAy Koagpuyuenmamy (TEPMHH ero)
U KopHsiMH. B HeMm uepnanu cBoe BroxHoBeHHe ['appror u
AnpGep )Kupap. Marematuku nepBoii nososussl XVII B.
ynpocTuiu o6o3HaueHust Buera. ¥V [lekapra MateMaTHiecKHe
0003Ha4YeHHsl JOCTHIJIN 1I0YTH COBPEeMEHHOr0 yPOBHsA. B yacrt-
HOCTH, HeM3BeCTHhIe 0603HayaJuCh He IVIaCHHIMH, a Mocjel:
HUMH GyKBaMm¥ aJsdaBHrTa.

14. OTneneHne anreGpbl OT reoMeTPHH

OtmeruM, uto Buer ucnosmbzoBan GykBeHHbIe 0G03HAYEHUS
JIUIb IJIS1 TIOJIOKMTENBbHBIX YHCEeN Y NPHUIAEPKUBAJICA YUCTO
reoMeTpuuecKod KoHuenuuu BeauuuH. [Ipu stom B ypaBHe-
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HUAX OYKBBI NPENCTABJIAAM COGOH reoMeTpuyecKue BelHyYH-
Hhl, MPUPOJia KOTOPHIX Becerja Owbiia yKasaHa, mpHYeM COG-
JII0JaNICsl 3aKOH ofpHopoxHocTH. OpHako XOTA reoMerpuue-
CKH HeJ/Ib3sl NPEBHICHTL TPH M3MepeHusi, Buer 6e3 Koieba-
HMH HCTIO/Ib30BaJ BEJTMYHMHBI C GAMBIIMM YHCIOM H3MepeHHi,
4TO IMIOKHPOBAJIO TAKHX MaTeMaTukoB, Kak Iltudens, Koro-
PbIl OOBSIBHJI 3TO «IPOTHBOECTECTBEHHBIM». BakHoi#t 3aja-
yeit XVI B. u Hauana XVII B. Gello o6ocHOBaHHUe anreGpau-
4eCKHX paccyxkjeHu#i. [Ipn sTom BHauane 0GOCHOBaHHEM
CYHTaJO0Ch NpHAaHHe ajreGpandecKUM BHIPaXKEHUAM Teo-
MeTPHUYECKOr0 CMBIC/IA.

Kak u ero uranpsiHCKHe mpejuiecTBeHHUKH, Buer ocra-
BajICsl TECHO CBfi3aHHBIM ¢ reomerpueli. OH paccmaTpuBan
aJare6py Kak «KOPOJIEBCKYIO Jopory» K reomerpuu. OHa pjisi
Hero Oblia CrocoGOM JeslaTh OTKPBITHS, OCYIIECTBJICHHEM
«aHau3a» B IJIATOHOBCKOM CMBicsie (B NPOTHBOMOJIOXKHOCTD
CHHTe3Y), H MO3TOMY OH Ha3BaJj ee aHAJUTHYECKHM HCKYCCT-
BoM. Ho ero kpyrosop Gbl JOCTaTOYHO LIMPOK, YTOGH! KOMY-
CTHTb aBTOHOMHOE Pa3BUTHE M CaMOCTOSATeNbHYIO XMH3Hb
ajreGpni, KOTOpasi MOCTENEHHO BHIXOAMJA 3a PaMKH Orpa-
HUYeHHUH, HaBA3aHHLIX efl reOMeTpHYeCKUM 00Pa3oM MEICJH.

CyiecTBylomasi 3aBUCHMOCTb MeXAy anre6poii H reo-
MeTpHel KOpPeHHBIM 00Gpa3oM H3MeHMJach, Koria MHekapr
UCNO/NB30BaJ anre6py IJis penleHWs 3afad Ha reoMerpude-
CKHe TIOCTPOeHHSl, B OCOOEHHOCTM 6Jarofapst ero Merony
KoopauHat. [as Jekapra anre6pa He Oblla HayKoi, Tak
KaK OHa He JaeT 3HaHHUS O (U3UUECKOM MHpe: 3TH 3HAHUSA
JaeT HaM TeoMeTpPHs W MexaHHKa. Ho OH BHpen B ajreGpe
MOILHBIA MeTOl AJI MPOBeleHHs paccyxXkAeHH# B obJacTH
abCTPaKTHBIX U HeH3BECTHHIX BesinuuH. COr/jlacHO ero Touke
3peHus, ajareGpa, fejnasi MareMaTHKy aBTOMaTHUYECKOH, «me-
XaHuyecKotl», NO3BOJISIET YIIPOCTUTh PACCYXKAEHUS U CIKOHO-
MuTb ycunusi. Tak, no [exapry, anrebpa mpepliecTByer
IPYTUM OTpac/isiM MaTeMaTHKW, OHa SIBJIfeTcsl paciiupe-
HHUeM JIOTHKH, KOTOpOe JIMIIeHO CMBIC/Ia CaMo no cebe, HO
HeoOXOAMMO /s ofpaiieHusl ¢ BeJIMYHHAMH H B HEKOTOPOM
cMpiCie Gosee (yHAAMEHTANbHO, YeM JaKe TFeOMETpPH.
B kauecTBe TeXHHKH, OCBOGOXKIEHHOH OT CBsi3ell ¢ reomer-
pueit, anreGpa gas Ilekapra craja 4acTbio ero oGmHX HC-
cnefoBaHuit B Tpakrate «PaccyxieHHe O MeToe».

MHorve maremaTHk¥, B TOM uncie ¥ JIefiGHun, GymyT
OCAYMbIBATE BO3MOMKHOCTH «MEXaHM3HPOBATb» MATEMAaTH-
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YecKOe pacCyXJeHHe pajy «3KOHOMHHM MBIILIEHHS», KO-
TOpas MJOCTUIaeTcsi C MOMOLIbI0 XOpoillel CHMBOJMKH.
Hcaak Bappoy, yuurens u apyr Heiorona, npupnep:kuBajics
NoXoXei TOUKH 3peHHs Ha ajreGpy, KOTOPYIO OH CuHTal
ckopee ¢opMasiv3anvell JIOTHKH, YeM OTPac/bl0 MareMaTu-
k. Ho kak Obl HH OTHOCHJICS K aJjre6pe TOT WIM HHOH
yuYeHBIH, NPAaKTHYECKHM pPe3yJbTaTOM pPasBMTHs aareGpa-
4ecKOro CHMBONM3MAa M TEOPDHH YypaBHeHHH ObLIO MOZHSA-
THe aireOpbl IO paHra CaMOCTOSTENIbLHON JUCLHIJIMHEI, H
3TOT ee craryc Gbi1 npusHaH K 1700 r.

15. ®epma H BO3HMKHOBEHHE TEOPHH HHCEN

[NapannenbHO 3TOMY CTAHOBJIEHHIO aJireGpPEl KakK CaMOCTOSI-
TeJbHOH JUCLMIVIMHBL ApYras OTpacib MaTeMaTHKH, apug-
Metuka, npuoopena B XVII B. akTyalbHOCTb H CHJY, KOTO-
pbie GblIH elo yTepsiHbt co BpemeH [InodanTa M cpenHeBeko-
BBIX apalckux anreGpaucroB, U sTomy cnoco6GeTBoBaNa nesi-
renbHOCTh [lbepa gme Pepma (1601—1665).

PosknerHbiil B cembe KoMMepcaHTOB, [Trep ne ®epma cran
iopuctoM H coBeTHHKOM [lapsamenra ) r. Tyaysa. Xora
MareMaTHKa BCerJla ocTaBajaChb JJii Hero JIUIIbL YBJede-
HHEM, OH CTaJl OCHOBOIIOJIOXKHHKOM HauGoJiee MJI0LOTBOPHBIX
ee orpacjeli: aHaJUTHUECKOH TreOMETPHH, HUCUHC/eHus Gec-
KOHEYHO MaJIblX, TeOPHH BeposTHocTe#i. OnHaKo OH He oCTa-
BHWJI HU ORHON 3aKOHYeHHO# paborbl U GOJILIIHHCTEO €ro Ha-
6pOCcKOB He OBIIO OMyGIMKOBAHO NPHU ero XKu3Hu. Tak, OH
He 3amucajJ HH OJHOTO TOYHOTO JOKA3aTe/bCTBa, OrpaHUdH-
BasiCh JIULIb HEKOTOPHIMH YKa3aHUSMH 2).

B o6nacti apudmeTHKH oTnpaBHOM Toukod s Pepma
6e1 duodant. Yxe B XVI B. MaTeMaTHKH OTKPHIIH JJIA Ce-
6s1 Tpyapl duodanra, Kcunangep nepeBesl HX Ha JIATHIHb,
CreBuH Ha dpanuysckuii, BomGensnu u Burer yepnanu B HuX
BIOXHOBEHME.

B 1621 r. Baue ne Me3uppsik onyGJHKOBaJ IpedyecKuil
TekcT JnodanTa U HOBBIN MEPEBOA €r0 Ha JIaThIHb C BaXKHHI-
MH KOMMEHTApHSIMM, HCIPAaBUB HEKOTOPHIE OLIMOGKH B €ro

1) ITapaameHT — cyneGHbit opraH Bo DpaHNHMH TOr0 BPeMEHH,.—
IIpum. nepes.

%) depma 3anHcaT A0KA3aTeNLCTBO TOTO, YTO YpaBHeHHe x - yi=z4
HepaspellHMo B LeAbX uucaax,— llpum. ped,
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«Apudmernke» u 0606IMHUB HeCKOJbKO pemneuii. OH ke uc-
caenoBal B pabore «[IpusiTHble H 3aHHMaTe/IbHBIE 3aJa4H»
(«Problémes plaisants et délectables») pemenne Heompene-
JICHHBIX ypaBHeHU# 1-ii cTeneHu Buna ax--by=c u nokasas,
YTo, €CJIM @ H b B3aUMHO NpOCTHI, ypaBHeHue ax-—+by=I
BCErla MMeeT pelleHue (¥, y). 3TOT pe3yJbTaT H3BECTeH B
Halle BpeMsi NIOJ HasBaHWeM ToxnecTBa Besy, noromy 4TO
NOC/IEJHUEA YCTAHOBHUJI €ro aHaJIoOr AJIS KOJIblda MHOTOYJIEHOB
C IEHCTBUTEJNBHBIMH KO3(p(dHLIHEHTaMH.

Y ®epma Obl10 u3gaHue TpynoB JlnopaHta B nepeBoje
bBame, noas koToporo oH HcHuca/j CTaBIUMMH Tenephb 3Ha-
MEHUTHIMU 3aMeYaHHSMH; OH C GOJIBIIUM SHTY3Ha3MOM 3aHH-
Mancsi jauodaHTOBBIM aHaju3oM. K Tomy Bpemenn Pepma
MO3HAKOMMUJICS ¢ TpynaMy Buera u noJib3oBaJjicsi ero CUMBO-
JIMYECKUMH OOO3HaUYEeHHSIMH,

B to Bpems kKak [Ir0o(haHT NPOBOAKJ CBOH HCC/IENOBAHHSA
B MHOXECTBE IOJIOXKHTEJNbHEIX palHOHAJNBHEIX uguces, Pep-
Ma OblI NepBbIM, KTO OIPaHHYHJICH OOGJIACTbIO LEJBbIX HHCEeJ,
KOTOpas NpeACTaB/as/ach eMy CaMOH CyThi0O apU(METHKH.
On 3anaBaJ ceGe BONpoC: HE MNOTOMY JIH I€JIOYHCJIEHHBIE 3a-
Jayd JI0 CHX NOp He NMpUBJEKaau K ceGe BHUMaHUs MareMa-
THKOB, 4TO 3TOMY MeLIaJo CIHIIKOM CHJIbHOE NpeKJOHeHHe
nepen reometpueii? Ero oTkas npusHaTb Hanepekop Tpa-
JUIAK JpeBHero nuodaHTOBAa aHalu3a DPalHOHAJbHEE pe-
IIeHHUs IJIS HEKOTOPBIX 3afad MOCJAYXKHJ NPHYUHON COPOB
¢ Banaucom, ®peHuK/eM H HEKOTOPHIMH JIPYTHMM MareMa-
THKaMH.

B apudpmeruke Pepma B OCHOBHOM HHTepecoOBajH MPo-
CThle YuCJa, AeJuMOCTb. Cpeld MHOXKEeCTBa ero TeOpPeTHKO-
YHCJIOBBIX Pe3yJIbTATOB, YaCTb M3 KOTOPHIX Obl1a JOKasaHa
TosbKO MateMaTukamu XVIII B., B ocHoBHOM JiisiepoM, ort-
MEeTHM CJIeLYIOIHe:

Manast Teopema ®Pepma: 044 6csakoeo npocmoeo uucia p
U 4ucaa a, He Oeaslie20Ca HA p, UMeen MeCmO CPABHeHUe
a?~'=] (mod p).

Tax HaspiBaemoe ypaBHeHue [lenns — Pepma x2=Ay>*+
~+1 1151 BCSIKOTO MOJIOXKUTENBHOTO LEJIOro A, He sIBJISIOmEro-
Cs NOJIHBIM KBaJPaToM, HMeeT B Z OGeCKOHEUHOe MHOMKECTBO
pelieHui.

Beenenue uncen ®epma Buza F,=22"+1, KoTophie oH
BCe CUMTa/l NPOCThIMH. JiJjiep Aokasan, 4yro Fy=2%2+41 He
ABJIAETCS NPOCTHIM.
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H camoe rnaBHoe, 3HaMEHHTAas! THIOTe3a, KOTOPYIO HA3bl-
BaloT mocjenHeil Teopemoii Pepma: 0aa yeavix n, 6Goavwiux
2, pasercmso x"+y*=2z" HesoamodxcHo 8 Z u 8 Q. Idra Teo-
peMa BbI3BaJla MHOXKECTBO OYeHb TINyGOKHX HCCJIEJOBaHH,
Npojio/Kalomuxcsi Goslee TPeX BEKOB, M ObUIH JOCTHTHYTHI
GoJpllIMe YCIeXH B ee PEIleHHH, HO J0 HALIKMX AHEH oHA He
JoKasaHa JJisi BCex n.

Haxkonen, ynomsineM Merofi 6eCKOHEYHOrO CIyCKa, Ha-
sBaHHbIA Tak Pepma u NO3BOJSAIOIUHA JOKA3LIBATL B OOLIEM

ssmesssmmme 11, MeTox Geckoneunoro cnycka ®epvma "

B 1659 r. ®epma onucal NPUHIHN STOr0 MeTOJa B NHChbME
K Ibepy ne KapkaBu. B nuceme peubr wia o caenyiomell Teopeme:
«Bcskoe npocroe yHcsI0 BHAA 411 MOXHO BHIPasHTb €IWHCTBEHHBIM
o6pa3cM Kak CyMMy JABYX KBajapaTtoB». Tak,

17=164-1,
29=254.

MeTos COCTOMT B J0Ka3aTeJbCTBE TOrO, 4TO €CJAHM HaMAeTCA Mpo-
cToe 4ucio BHAA 4n |1, He obianalomee STUM CBOHCTBOM, TO HalAeTCA
H MeHbllee YHucJIo, He objaafaiolnee STHM CBOHCTBOM.

ITocKoJsibKy 1 mpOU3BOJIbHO, CHYCK NMPOJOJXKAETCS MO IeJbiM 0J0-
JKHMTeJILHBIM 3HaueHusiM n 10 n=1. Ho 5=4.1-1 stum cBoficTBOM
obJafaer. 3HAUUT, HCXOAHOE TPENNOJIOKEHHe HEBEepHO.

®depma ynomsHyan B nHcbMe K KapkaBu, YTO OH HCNOJb30BaJ
YKasaHHBI/i MeTOJ JJi JOKa3aTeJIbCTBAa 3TOH TeOpeMbl, HO He NpHBeJ
caMoro JoKasaTeabcTBa. [lepBoe MOJIHOE OKa3aTebCTBO STOH TeOpeMbl
pan Dhiyep B 1752 r.; mpu 5TOM OH 5(h(HEKTHBHO HCIOJIb30BaJd METON
GECKOHEYHOro CIycKa.

BHjie HEKOTOpPOoe CBOHCTBO AJi JIOOOro HATypasIbHOrO YHC-
Jaa. OH ocHOBaH Ha (pakTe, UTO He CYIIECTBYeT CTPOro yObl-
Balollell 6eCKOHEUHOHN IOCJAEeJ0BaTeNBHOCTU ITONOKUTENBHBIX
Hesablx yucea (cM. Ta6a. 11). Dror Meron ucnosb3oBajcs
eme 3anonro a0 Pepma.

Upen u orkpeituss Pepma B 06/1aCTH TEOPHH YHCEN He
OKasanu GoJbLIOro BJHSAHHS Ha MaTeMaTHKY €ro BpeMeHH.
Ho Benuko 6blI0 MX BIMSIHHE HA MOCTENYIOUHE MOKOJIEHUS
MaTeMaTHKOB.

Oco6biéi UHTEpeC K 3THM HCCJIeNOBaHUAM NPOABHI -
Jep. OH pokazan manyio Teopemy Pepma u 0606wuI ee Ha
cJyyail, Korjia MoayJb He Gyzer npocteiM. OH 1oKasan Tak-
3Xe, 4TO BCSKOE MPOCTOe YucJIo Buja 4n-+1 ecTb cymma ABYX
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KBajpaToB, paspaboTall Teopuio JgesiuTesieli BbIpaXKeHHH
BHIa a"-+b" v B cyyae n=3 W 4 foKa3a/ MOCJENHIOI Teo-
pemy Pepma.

Baxublfi BKJIaJl BHEC Takxke JlarpaHx: OH JaJ NepBoe
CTPOroe JO0KasaTeJILCTBO TOro, 4YTO0 ypaBHeHue Ilenns —
®epma x>—Ay?=1 Bcerna paspemnmo. OH JOKasas TaKke,
YTO BCSKOE NPOCTOE YHCJIO €CTh CyMMa camoe GoJiblliee YeThl-
pex KBaipaToB, W HCIOJIB30BaJ JJIsi 3TOro (OpMH mepBoi H
BTODOH CTeNeHHW, AEJUTeNH BbIpaKeHHH Bupa I*--au?, rue
t W u— 1Be HeonpenejieHHBle BeJIHYHHB, a2 G — JaHHOE
9HCc10. DTOT BeK B MaTeMaTHKE 3aKOHUMJICS KHUrOH Jlexans-
pa «Teopus uucen» («Théorie des nombres») (1798 r.), co-
JiepKalliell MacCy OTHeJILHBIX MHTEPECHHIX Pe3ysbTaToB, HO
BBIBECTH U3 HHX OOILMe KOHLEMIMH CyMesNo JHIIbL [OKOJe-
Hue GoJiee MOJIOJABIX MaTeMaTHKOB.

HeficTBUTeIbHO, JIHIIb C NOSIBJIEHHEM OCHOBHOT'O TPYyZAa
laycca «Apudmeruyeckue wuccienoBanusy («Disquisitiones
arithmeticae»), ony6nukoBaunoro B 1801 r., xorna aBTOpy
OblIO ABajUATh YeThiPe TOfA, TEOPHUS YHCeJ MnepecTasia GbITh
co6paHueM paspO3HEHHBIX pPe3yJBTATOB, HHTYUTHBHBHIX IO-
rajiok ¥ OTKPHITHH, NOPO# reHHasbHbIX, H CTajla HOBOH JRHC-
LUUIVIHHOH CQ CBOWMH COGCTBEHHBIMH MOIIHBIMH H OYeHb
ry60KHMH MeTofaMH (cMm. ri. 8).

16. AusreGpanueckoe pelieHHe ypaBHEHHIA:
TONTaHHEe Ha MECTE W NPOJBHIKEHHE Bnepes

B XVII B. anre6pa Haxonunach B LEHTPE MHTEPECOB MaTe-
MaTHuecKofi HayKH, HO B MOCJeLyIOllYe BeKa B pe3yJbTaTte
CO3J]aHHST HCUMC/ICHUS OGECKOHEYHO MaJibiX T'OPH3OHTBHI pac-
IIHPUJIHCH, U OHA GREIJIa OTHeceHa Ha BTopoi# miaH '). Brpo-
ueM, YTOYHHMM, YTO B TO BpeMsi Kak ajre6pa M IreoMeTpus
yKe pasfeNuINCh, TPaHb MEXAY aHalu3oM U anreGpoi B
XVIII B. 6bu1a oueHb HeueTKofi. B anoxy ditnepa u Jlarpas-
Ja uccqefoBaHue (yHKIHUH, PSAAOB, 6eCKOHEYHHIE AJIFOPHUT-
MH M T. 1I. BXOAWIH B «ajire6pauuecKuil aHaaus» (CM. rJ. 6),
a Teopusl ypaBHeHHI 3agacTyio Gbijla M3BeCTHa NOJ Ha3Ba-
HHEM «KOHEUHLIi ajre6panyecKHil aHasu3».

1) CoGcrBeHHO roBopsi, anre6pa Gulia B eHTpe HATepeca MaTeMaTH-
Kos B XVI 8., B XVII B, ee OTTecHH Ha BTOPOf IJIaH MaTeMaTHIecKAl
aHanus,— [Ipum. ped,




























































































































































































































































































































































































































































































































































































































































































































































































































































