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MNPEAUCINIOBUE PEAAKTOPA MNEPEBOJA

B Hacrosiee BpeMs HHTepec K HCTOPHH HayKH BooGlie, H K
HCTOPHH MaTeMaTHKH B OCOOGEHHOCTH, 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 CIELHAbHBIX JKYPHAJNOB (HanpuMep, MeXIyHapoRHBIH
xkypHan «Historia mathematica») u mepuozuyeckux wusna-
HHUH, U3 KOTOPHIX CJIENyeT OTMETHTh B nepBylo oyepens «kc-
TOPUKO-MaTeMaTHYECKHe HCCJIEJOBAHHS», KOTOPHIE BBIXOAAT
exerofHo yxe okoso 30 JieT H 3aBoeBaJsId NPOYHBIH aBTOPH-
TeT RG BceM Mupe. Co3sjaercs BrevatT/ieHHe, YTO COBPEMEHHas
HayKa JOCTHIVIa TOH CTeneHW 3pesIOCTH, KOrja XOdYeTcsi Or-
JISHYTBCSl Ha INPOLLTIOE, NOHATb NMYTH PasBUTHS U HAMETHTb
OCHOBHble HanpaBJeHHs Ha Oynyiuee.

OnHako, ecH YHCJIO NYOMUKAlUH 1O MCTOPHH OTIE/b-
HbIX BONPOCOB W Jae OTJEJbHBIX TEOPHH BCe BO3pacTaer,
TO OILYLILAEeTCS OCTPasi HEXBaTKa B CYMMHPYIOIUX NMPOHU3Bee-
HUAX, [le JeJajach Obl NONBITKA BOCCO3JATh UCTOPHIO MaTe-
MaTuk4 B nejqoM. Takue 3aMeyatesibHble QyHIaMEHTAIbHBIE
TPYIbl, KaK TpexToMHas «McTopusi MaTeMaTHKH C IpeBHEHIIHX
BpeMeH o Hauasna X1X Beka» (nox pexakuuedA. IT. IOmke-
BHya) U MHOroTOMHasi «MaTteMatuka XIX Beka» (mox penak-
nveit A. H. Koamoroposa u A.T1. FOwmkesHya), HanHcaHb! pas-
HBIMH aBTOPaMH, KOTOPHBIE 324aCTYIO HMEIOT Pas3/uYHBIE TOYKH
3peHHs1 ¥ Ha caMy MaTeMaTHKy U Ha ee Hcropuio. [losromy
STH U3J]aHHs CKOpee MPeJCTaBAsI0T CGOPHHKH OUeHb HHTEpeC-
HBIX H COJlepIKaTeJbHBIX CTaTed, 4eM enuHoe nenoe. Kpome
TOro, 06BEM HX TAKOB, YTO YHTATENIO — HE CIENHAJHCTy B
HCTOPUH MaTeMaTHKH, TPYIHO HX «OfOJeTby. TakuM obpa-
30M, NoTpeGHOCTb B CYMMHpYVIOLIEH KHHMIe N0 HCTOPHH Ma-
TeMaTHKH, TaKOH, KaKuMH ObliM, HaNpHUMEp, U3BECTHHIE
KHurn I'. I'. llefiteHa (Tenepr HecKOJbLKO ycrapeBuiue, K
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TOMY e JOBEACHHEIE TOJNbKO o Konna XVII B.), ocraer-
csl HaCYIHOM.

Msbl, KOHEYHO, HE cob6HpaeMcsi CpaBHHBaTb IpejJiarae-
myio kHury A, Jlaan-Hanemenuko u XK. Ieiipdep «[lytu u
JNaGUPHMHTH ¢ ocHOBomoJaraiomumu tpynamu I'. T. Llei-
TeHa WJIM C OYepKaMu 1o ucropuu maremaruku H. Byp6aku.
Ona HanucaHa GoJiee MONYJSPHO U o6Gjajaer HeJbIM PSIOM
HEOCNOPUMBEIX JOCTOMHCTB, KOTOpPHIE, HECOMHEHHO, OYyZYyT
OLEHEHb uuTaTeseM. Bo-mepBeiX, IVlaBHOe BHHMaHHE B
Hell o6pailleHO Ha pasBuTue ufiefi U KOHIeniui, YTo MoMo-
raer NpEACTaBHTb CJOXKHBIA X0J pasBuTHUsS MaTeMaTHKH. Bo-
BTOPHIX, B Hell YyYTeHbl HOBbIe HCCJIEOBaHHs IO HCTOPHUH
MaTeMaTHKH B CTpaHaX cpeiHeBeKoBoro Bocroka. Hakonen,
KHHra Hamn{caHa C NMO3UIME COBpEeMEeHHOH MaTeMaTHKH, YTO
TIOMOTraeT MOHATb MHOTOE B €e MPOIILIOM, ¥ HCTOPHS JOBeje-
Ha B Heill a0 Hauasa XX B.

Kuura HanucaHa HepoBHO. B Hell ecTb oueHb yZHauHble
MecTa, HampuMep IJiaBa O KOMIVIEKCHBIX YHCJaX KakK O0OBeK-
Tax, HaXOASIIUXCHA Ha CThbIKe aJreGphl, aHajlHu3a U IeOMeT-
pHMH, WIH ONHcaHWe aireGpaHyecKHX CTPYKTYp, COIepKa-
muxcs B «Apudmernveckux uccnenoanusix» K. @. Tayc-
ca. OxHakKo C HEKOTOPHIMH TOYKAMU 3PEHHs aBTOPOB TPYIHO
corJlacuthesd. Tak, uHTepecHHl 0630p «[laHopama» TpeGy-
eT MHOT'MX HCHpaBJIeHHH U JONOJHEHHH, BeCbMa NOBEPXHOCT-
Ha TPAaKTOBKa 3HAMEHHUTHIX amnopuii 3eHOHa, KOTOPHIM IO-
cBsmena GoraTtas MaTemaTHyeckas H ¢uJjocodckas Jsute-
partypa.

HmeeTcs B KHUre H HEJOCTaTOK, KOTOPHIH, K COXaJIEHHIO,
npucyi GOJBIUMHCTBY 3apyGeKHHIX HCCJeNOBaHHH — B Heil
COBEpILEHHO HENOCTaTOYHO OCBelleHa HCTOPHS MaTeMaTHKH
B Poccuu. ITo cymectBy, us matematukoB XIX B. ynomuHaer-
ca tonsko H. M. Jlo6auepckuii. Huuero ne roeopurcsa o
I1. JI. UeCrllueBe W ero WIKOJE; XkaJjb, YTO aBTOPbL OOXOAST
mosyanueM pa6orti E. M. 3onorapeBa — onM numyT o
IBYX cmoco6ax MoCcTpoeHHs1 apH(MeTHKH B MOJAX aJrebpa-
MuecKuXx umces, npuHajnexamux P. Henekuuny u JI. Kpo-
HEKEPY, U JlaXe He YHOMHHAIOT O TPeTheM crocobe, Mpeiso-
xeHHoM E. M. 3onorapeBriM, B KOTOPOM pa3BHBaJHUCh CTOJb
BaxkKHBIE cefiyac JioKaJsibHble Metofbl. Y1 aT0 — Hecmorps Ha
TO, 4TO paGoTH 3aMeyaTeJIbHOrO PYCCKOro MateMaTHKa Obliy
onyGNHKOBaHH Ha (PAaHLY3CKOM SI3bIKE ORHOBPEMEHHO C
uccaefoBanusiMu Jefekunaa u Jo ny6aukauuii Kponekepa.
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B cnmuckax RONOJHHUTENBHOH JIUTEPATYPhl MBI NPHUBOLHM
pAA cTaTedl M KHHMT, KOTOPBIE NOMOIYT YHTATeJI0 BOCIOJ-
HHTb 3TOT NpoGe.

Ml HazeeMcsi, YTO YHTaTeJsiM — a HMH MOTYT ObIThb
CTYZEHTHl YHHBEPCHTETOB HJIM I€JarorH4eCKHX HHCTHTYTOB,
NpenojaBaTe/y, CIEeNHaJHCTH — MaTeMaTHKH WM (USHKH
H OpOCTO JIIOOHTENIM MareMaTHKH — MpejjiaraeMas KHHra
nocTaBUT GoJjibiioe yAoBOJbcTBHe. OHa HanucaHa KHBO K
SMOILHOHANbLHO, GYIHT BOOOpakeHHe M IIOMOraeT YSICHHTb
reHe3HC MHOTHX OCHOBHBIX TOHATHH M MeTOZOB.

IMpuHomy McKpeHHIO GaarogapHocTs mpod. B. A. Po-
seH(esbly, KOTOPHIA Mpoyes nepeBoi IVI. 4, NMOCBSIIEHHOH
reoMeTpUH, H cliesall pPsj OYeHb LEHHEIX 3aMedaHMH.

H. DBawmarosa



MPEAUCIOBUE

CJ10BO «HCTOPHS» MOXKHO TOJIKOBATh MO MEHbIIEH Mepe ABYMs
cnoco6amu. C OHOH CTOPOHEI, 3TO XPOHOJIOTHYECKOE H3J10-
2KEHHEe TOro, 9TO MPOHCXOIMJIO B TOH HJIM HHOf cdepe uesio-
BEYECKOH AeATeNIbHOCTH (RanpuMep, B JesITeJbHOCTH JIOofeH,
Ha3pIBaeMbIX «MaTeMaTHKaMu»). C Ipyroit CTOPOHSI, 3TO reHe-
suc: (OpMHpPOBaHHWe, CyYIIeCTBOBaHHE M IpeoGpa3oBaHHe
€aMoro Toro 06beKTa, KOTOPOro 3Ta AEATeNLHOCTh Kacaercs.
«C OIHOHM CTOPOHBI», ¢«C APYrOH CTOPOHEI»... JIHIIB TOJNBKO
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 GeCcCMBICJEHHO, €CJIM OHO He Ha-
npaBJieHO Ha 3HaHWe H NMOHHMaHHWe crnocoba GopMHUPOBaHUA
camMoro OOBeKTa, CYIIECTBYIOMIErO HCTOPHYECKH — B JaH-
HOM CJiyyae MaTeMaTHKH.

ABTOpam 3TOll KHHTH yZaJoch OTHICKAaTh 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 YUMTBHIBaJach crenuduka
TPYEOB, TeM U 310X. M, HaKoHel, OHO MHOTO€ NMPOSICHAET —
MOTOMY 4YTO B HeM CTaJjla oc3aeMoil CBSI3b HleH H BO3HHKHO-
BeHHe npoGseM. ABTOpEI He MOIJIH CKa3aTb BCE — HCYEPIBI-
Balolllasi HCTOPUSI HEBO3MOXKHA; MI03TOMY Hajlo GbIVIO BHIOpaTh
onpeJesieHHbIE TeMbl, BBIAEIHTH TeOpeTHYecKHe 06JIacTH, OT-
METHTh BaXKHbI€ M IVIOJOTBODHBIE HCTOPHYECKHE MOMEHTHI.
Bri6op aBTOpOB OGOCHOBaH H NOYYHTeJeH, Kak C No3HaBa-
TeJIbHOM, TaK M C NeJaroriueckod TOUKHM 3peHus. Xouercs
noXeJNaTh, 9To6bl KaK MOXKHO GOJIbIle 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 maMsTH, B He#l ecThb
3aKOYJIKH U TallHHKH, KOTOpPble OUeHb BaXKHO OGHAp YXXHThb
H OCBETHTb. 3aueM HX ocBeiath? Kakasi or storo nosnsa?
Pa3Be «H3yuHTh MaTeMaTHKy» O3HauaeT CHOBa NPOUTH IO
BCEM MYTAM NpPOLLIOro, 32HOBO IEPEXHTh BCE HX KPYTHIE
MOBOPOTHI, CHOBA BCTPETHUTBHCS JIMLOM K JIHILY CO BCEMH HbIHE
pEIIEHHBIMH W TOTepPSBIIMMH aKTyaJbHOCTh Npo6JieMaMH?
Her, koneuno, ne co Bcemu. la u KTo Mor GBI 3TO CHENATh?
Ho ¢ HekoropriMu — ma. M npurom o6si3atesnbHo. Kro 3a-
GLiBaeT cBOe IPOLVIOE, CTAHOBUTCS YYXKAKOM CBOeMy Ha-
CTOSIIEMY, BIVIOTH JO TOTO, YTO INepecraeT MOHMUMATh TO,
uTO OH B HEM JeJlaeT.

Maremarika He BBIXOJMT FOTOBOH U3 TOJIOBHI IIPENOfaBa-
Tessi, KOTOphli nuier ¢opMyJsl Ha jgocke. OHa He conep-
JKUTCS B FOTOBOM BHJe B HayYHOM TPYJe, TAKOM 3aKOHUEH-
HOM u ynopsinoueHHoM. BoBce Her. Ee Tenepemnee ycra-
HOBHUBILIEECS] COCTOSIHHE, B KOTOPOM OHAa HaXOJXHUTCH, KOTAa
MBI IPHCTYNAaeM K €e M3y4eHHI0, BCEro JIHIIb OfHa 13 ¢opM
paBHOBECHS!, LIEHHAsi CerofHs, HO HPeXOoxfllasi, Kak U Bce
el npelecTByIOLUHe, YbH CJeIbl OHA coxpaHnuna. Hayunts-
csl OTHICKHBaTh 3TH CJie[bl — 3HAYUT Pas36ynuTh CBOKO INa-
MaTh. HanMeHbUIMil BHIUTPHIII, KOTOPHIH MBI IPU 3TOM IMOJY-
YHM — HEMHOro IoMopa. Mbl y3HaeM, KaKOro TpPyZa CTOMJ
MaJiefIii  «oc/uHbIE MocTHK». Ho Bbiurpmein 6yner ro-
pasfo cepne3Hee — MBI JOCTHUTHEM O6OJIbILETO MOHHMAHHUS;
COBceM HHOHM $ICHOCTH, YeM Ta, KOTOpas pOXKIAeTcs NpH
CTPOrOM CJIEHOBAHHH TOTOBLIM METOZaM; Bellb OHa Kacaer-
Cs1 OPHUYMH, MOTPEGOBABIINX CO3JaHHS CaMHX 3THX METOJOB.
«Touemy wMmaTeMaTHKa?» — BO3HHKaeT Bompoc. [ eine:
«Inst yero?» [Togo6Hasi KHUra moKashIBaeT, KaK «JIeJaeTcs»
MaTeMaTHKa, KakuM 006pasoM OHa pOKjaJjach, CKOJb pas-
HBIMH ObLIM MaTeMaTH4YecKHe paboTh!, NIPOABHTaBIIHE ee BIie-
pen, ¥ KakuM TpeGOBaHHSIM, BHYTPEHHHM H BHEIIHHM, 5TH
pa6oTH JOMXKHE ObIM MONUMHSATHCA. M 3TO naer Bo3MOX-
HOCTb OTBeTUTH Ha Bompockl: «[loueMy?» u «las yero?»

XKan-Tyccen [esanmu



K YUMTATEJIO

R 3T0#i KHHre 1O HCTOPUM MaTEMaTHKH OTPa3W/IoCh Hallle OT-
HOIIEHHe K caMOM MaTeMaTHKe, OKpallleHHoe JOBepHeM H
JI060BBIO, a TAaKXkKe COMHEHHSIMM M KPHUTHUYECKHM LYXOM.

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

OTKpHITH A/t 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 PpaHuuu yac-
TO OrpPaHHYEHO 3aCTHIBIIHMH M HENMOKOJeGHMBIMH TeOpUS-
MH, a «ynpaxKHeHHS» NPeNCTaBJsIoT COOOH JIMIIL HCKYC-
CTBEHHO IOCTPOEHHBbIE NPUMEPH! AJISi NOATBEPKIEHHS INpa-
BWJIBHOTO (PYHKIIMOHHPOBaHHSI TEOPHH.

10 cyxoe M3JI0XKEeHHE, BbIIBUralOlee Ha NMepeaHusl nJjaH
MaTeMaTHYecKHH (opMaju3M M 3aTeMHSIOIEe KOHKpeTHbIe
npo6JeMsl, 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 6buia coc-
TABHOH YacTbIO OOGLIMX NOMCKOB POJIH M BJIHSIHHA HAYKH B
ofllecTBe, XapakTepHbiX miasi 70-x TIT. 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 CKYYHOH TEXHHYHOCTBIO €€ BEIKJIAJIOK.

Ilpn usyyeHUH OpHrMHa/NBLHBIX TEKCTOB H OOLIMX MaTe-
MaTHYeCKHX TPYHAOB — TOTO, YTO NpEACTaBJsieT co6ok cyM-
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MY 3HaHHH, HCTOPHUYECKH HAKOIJIEHHHIX B 3TOH 06/1acTH,—
Mbl OOHApYXKHJIH CJOXKHBIE U Pa3HOOOpasHbE MepenJieTeHus
NpeAnosyioXXeHu#, 3arafiok, TYNHKOB, NapallieNbHEIX My-
Tell, HHTYUTHBHBIX TPO3PEHHUH, a TaKXKe CTPEMJIEHHE K aKCHO-
MaTHU3aUHH U cuHTe3y. llesb 3TOH KHHIH — BKJIIOYUTBECS B
KpyroBpallleHue 3THX 3HaHHH, B3fB 3a OCHOBY H30paHHBIE
HaMH TeMbl. EcJjii Hallli CKPOMHEIE YCHJIMS TIOMOTYT BBeCTH
YHTaTelsl B KPYT BONPOCOB, H3yYaeMBIX H PacHpOCTpaHsaeMbiX
COBpEMeHHOH HayKOii, OLIEHUTb €e HCTOPHIO, 4TOOH OHa
npejcTana KMBOH M aKTyaJbHOH — 3HAa4uT, KHHra HamH-
caHa He HamnpacHo.

Ham BbiGop mas Ha ucTopuio ¢opMHpPOBaHHS NOHSTHH,
uTO JaeT BO3MOXKHOCTb HPOCJEAMTh pasBUTHE BHYTPEHHHX
ulell MateMaTHKH. B nepBofi riiaBe, C/JAMIUKOM KpaTkoil H
NOTOMY CXeMaTHYHOH, MEL NBITaeMcs, TeM HE MeHee, ycTa-
HOBUTb CBSI3H C YCJIOBHSIMH pa3BHTHsl 3anajHOH HUBWJIM3a-
uvd. BMmecte co Bropoii riaBoi#t, B KOTOpOil HaMeueHO 3a-
pOXKIeHHe palHOHAJbHOH Hayku B I'peluu, OHa NMOXYEPKH-
BaeT M30paHHYI0 HaMH{ MOSHIHIO.

Mbl ynenunu BaxkKHOe MECTO Pa3BHTHIO apaGCKoH mare-
MaTHKH, KOTOpasi YacTO OCTaBajlach 3a pPaMKaMH paccMOT-
peHHsi, HO He CMOIVIH OXBAaTHIb B CBOEM IIOBECTBOBaHHH KH-
TaHCKYI0 M HHIUHCKYIO MaTeMaTHKy, YbH NOYTH pPa3BUTHSA
NPOXOAWJM BIAJHM OT 3amafHOA HayKH.

HeoGo3puMocTb Bcell mMaTeMaTHKM B NCTHOM OGBeMe, a
TaKXKe OrpaHuyYeHHs H3JaTeNbCKOro XapakTepa 3acTaBHIH
HAC OCTAaHOBHUTHCS HAa HECKOJBbKHX MOHATHAX, C OXHOH CTO-
POHBI, CPaBHUTEJNBHO JOCTYIHBIX, M, C APYroi,— JOCTaTOY-
HO BaKHbIX, IOCKOJbKY HMEHHO OHH ONpejeNsioT pa3BuUTHe
dyHAaMeHTaJNbHBIX JUCLMIVIMH (aHaju3a, ajrefphul H reo-
MEeTPHH) U MO3BOJISIIOT cleslaTh HEKOTOPLIE 3aMeYaHHs O TeX
acnekTax, KOTOpble He OXBaueHbl B 3TOH KHure ).

HeB03MOXHO NpOCJAEIUTh 32 Pa3BHTHEM MaTeMaTHYECKUX
HIEeH, OCTaBJAS B CTOPOHE TEXHHUYECKHE BOINPOCHI, NMO3TOMY
MBI OBITH BBIHY2KAEHBI PUBECTH (YacTO B BHAE BCTaBOK-Tal-
JIML) NPHMEpbI, SHAKOMSIIME YHUTaTeIss C MaTeMaTHYeCKUM
tdopmainamom. Ilomo6Hoe CTOJIKHOBEHHE C MareMaTHyec-

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

Bo ®paHuuu Mano KOCTYNHBIX M3JaHHA NPEBHHX Hayy-
HBIX TeKCTOB. Tak, ec/iH ellle BO3MOXKHO Pasfo6hiTh KapMaH-
HOe JBYA3BIYHOE (paHKO-aMepUKAaHCKoe H3naHue «[eomer-
pun» llekapra, ¢panmysckoe wusganue HemoctynHo. Ilo-
STOMY B KOHLE KaXJOH IVIaBbl MBI YKa3aJlH JIMIIb Te€ OpPMIH-
HaJIbHble paGoThl, KOTOpBIE JIETKO AOCTaThb Ha (paHLy3CKOM
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 OCOOEHHO PYKOBOACTBOBA-
Jauck. KoHeuHo, MBI He MOXKeM yKa3aTb BCe Pa3HOOGpa3Hbe
HCTOYHHKH — CEMMHaphl, AHUCKYCCHH, pedepaThl — KOTO-
pble Hac NHUTAJAM M CTHUMYJMPOBaJH, U NOOGJAarofaputb HUX
yuyactHukoB. Ho Bce xe MBI BbipaxaeM IyGOKYIO NPH3HA-
TesibHOCTb P. TaToHy, KOTOpbifi npHOGIIMI Hac 06eHX K HC-
TOPHH MaTeMaTHKH.

Mut Gnarogapubt JK.-T. lesantd, KOTOpHIi NpoGYyRHJ
B HAac HHTepeC K HCCJeJOBaHHAM H JII0GE3HO COrJiacHJICs Ha-
fIMcaTh NPeuC/IOBHe K 3Toi KHure. Mul npusHarebHu P. Pa-
ey, NpeJloCTaBHBIIEMY HaM BCe CBOM H3bICKaHHA B o6Jac-
TH apaGCKOHl 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 LHUBHIH3ALMUH

IlepBEIMM [PEBHUMH LMBUJIN3AIHAMH, OT KOTOPBHIX J0 Hac
JIOLIVIA MCTOYHHKH, NO3BOJSAIOIHE CYAUTH 00 UX MarteMaTH-
yecKUX NO3HaHHAX, GLLIM BaBUJIOHCKasl U eTrHIeTCKas.

BaBujioHcKas LMBUJIH3aLHA OXBaThiBaeT LEJYI0 Ipynny
HapOIOB, XHUBHIHX B MeconoTaMun Ha4uHasi C TPETHEro
ThICSIUEJIeTHS 0 H. 5. WX IVIaBHBIM KyJIBTYPHBIM LIEHTPOM
6611 BaBuiioH. B pesyibrate apxeoJIOTHYeCKHX PacKoOIOK,
Havyathix B XIX B., GbIo OGHapy»KeHO HECKOJBKO COTeH
IVIMHAHBIX Ta6JuueK C HaHEeCEHHHIMM TOHKOH NaJsouko#
KJAYHOBUAHBLIMH HAANIUCAMH, INO-BHANMOMY OGOXKMKEHHBIX H
NOTOMY Xopoilo coxpaHuBLIHXCs. OKOJO TPEXcoT H3 HHX
OTHOCATCA K MaTeMaTHKe H JaTHPYIOTcs Ju6o BpeMeHeM nep-
Boil 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-HACTOSALIEMY OLIEHHTh YPOBeHb 3HaHUH BaBWJIOHAH, a
3ateM bpoiiHc u Pyrren ony6/ukoBanu u UccaefoBajld 06-
HapyxeHHble nosgHee Mamemamuueckue mexcmor Cys.

Ha Ta6nuukax BcTpeuaioTcsi pSNBI UMCEJN, reoMeTpHuec-
KM e COOTHOIeHus U 3afauu. ITocKonbKy Mbl 6y,ueM FOBOPHTH
O BaBHJIOHCKOH «aJireGpe» B Jpyrom mecte (cM. ra. 3), ocra-
HOBUMCSI 3/leCh Ha 5JleMeHTaX BaBHWJIOHCKOH apU(METHKH.

BaBu/loHCKas cucteMa CUMC/EHUSI SIBJsieTC KOMGHHA-
IHeH [eCTHACCATEPHYHON-H NECATHYHOH CHCTEM C NpuMme-
fieHHeM NO3HIMOHHOTO NPUHUHWNA; B Hell HCHOJB3yIOTCA
BCero JBa pasHHIX CHMBOJIAa: OIMH O0O3HauyaeT eNWHHLY,
BTOpO# — uuco 10; Bce yHc/ia 3aNUCHIBAIOTCS MPH NOMOLLH
STHX JABYX CHMBOJIOB C YYETOM IO3MIHOHHOTO NPHHILHIIA.
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B cambix ApeBHHX TeKcTax (okoJio 1700 r. 1o H. 3.) He BeTpe-
gaeTcsi HMKAaKOIo CHMBOJA A/ O603HAaUeHHs 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 O

KL 92 Qo

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-
Teseli, NPeHMyYIIeCTBO MO3UIHOHHOIO NPHHIHIA BaBUJIOHSAH
N0 CPaBHEHHIO, HAlpHMep, C CHCTEMOH erunTsiH NPOSIBJISA-
JIoChb NpH 3anucH ApoGeit. OHH UMeNH BO3MOXKHOCTb Npej-
crasutb 1/2, 1/3, 1/4, 1/5, 1/6, 1/12, 1/15, 1/20, 1/30;
TakuM 00pa3oM, BaBHJIOHCKHI IHCeLl MOr 3amucaTh 11/;, T. e,
14-2%/4, B BHAe ‘<<<. OnHako BaBWJIOHSHE HCKJIOYAJIH
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o6paTtHble AJif YHCeJN, KOTOphie He SIBJISAIOTCS NIPOH3BeJeHHeM
IpOCTHIX AesuTeNiell yucaa 60 M He 3amMCHIBAIOTCS B BHAE
2r 31 5™ (rpe p, g, m — LeJBE), NOTOMY YTO OGpaTHbLIE IJIsi
HUX HE HMEIOT KOHEYHOro pasJioKeHHsl No ocHoBanuio 60.

MatemMaTHueCKHe MO3HAHHUS BaBWJIOHSIH NPHMEHSJINCh
NpH JEHEXKHOM H TOBapHOM OOMeHe, B 3afayax Ha NpoCTHIe
U CJIOXKHBIE TPOIEHTH, MPH BHIYHUCJIEHUH HAJIOTOB H pacnpe-
JieJIeHUH ypoxKasi. BoJIbIIHHCTBO BCTPEYAIOMUXCS Ha KJHHO-
NHUCHBIX TabJIMYKaX 3aJay MOXKHO OTHECTH K pas3pany Xo3si-
CTBEHHBIX.

Pacuger erunerckoit LMBHIM3alUH — JBYX LapcTB Bepx-
Hero U Huxuero Erunta — Havascst Bo Bpems III punac-
THH (GapaoHoB (okoso 2500 r. 10 H. 3.), KOTAa CTPOUTIHCH
nUpaMHJpl, ¥ NpojoJKagics 6e3 KakuX Gbl TO HH GbLIO BHeLI-
HUX BJIHSIHHH JO camoro 3aBoeBaHus Erunra AjekcaHApom
Maxkenonckum B 332 r. 10 H. 3.

EruntsiHe mnoJib30BaluCh JABYMS CHCTEMaMH NHCbMa.
Onna — uepoeaughuveckas — BCTpeuaeTcs Ha  NaMATHH-
KaxX H MOTWIbHHIX IJINTaX; OHa NUKTOrpaduyeckas: KakKAbli
CHMBOJI Hu300pakaer Kakoii-HuOyxp npepMer. B japyrof
CUCTEMe — uepamu4ecKoti — UCIOJb30BaiCh YCJIOBHBIE
3HaKH{, KOTOpble NPOH30LLIH M3 HEPOrJHGOB B pe3dyJbTare
ynpomweHnuii u cTunusauuii. MmenHo sra cucrema, Jyuire
npucnocoGJieHHas 1 OHCbMa OT PYKH, Yalle BCTpeyaercs
Ha Namupycax, KOTOphle SIBJASIIOTCS OCHOBHBEIM HCTOYHHKOM
CBeleHHA O erumerckoil MarteMaTHke. Camble H3BeCTHBIE
cpend TakHX NanupycoB — nanupyc Punda, KoTophiil xpa-
Hutcs B BpuraHckoM My3ee M mpencraBisier coGoil CBOEro
pona y4eGHHK JJis HayMHAIOUMX, B KOTOpoM coGpaHbi 85
3ajiay, 3anMCaHHBIX nucuoM Axmecom okoJjo 1650 r. zo H. 3.,
u Mockosckudl nanupyc, oueHb CX0xuil ¢ manupycom Punza,
a Takxe Koowcauwil ceumox ezunemckoll mamemamuku, C
GoJIBIIMM TPYZAOM pacmpsamiieHHbl B 1927 r. u npoJuBmni
CBET 0COGEHHO Ha €rHNEeTCKYIO apU(PMEeTHKY.

Heporauduueckas cucteMa CYHCJIEHHS HMEET OCHOBaHHE
10 u He sABJAeTcA NO3HLHOHHOH: JJIs1 OGO3HAUEHUS YHCEJ
1, 10, 100 ¥ T. 1. B Helf HUCHONB3YIOTCS PasHEIE CHMBOJILL,
KaX/[pl CHMBOJI TOBTOPSIETCSl ONpeJieJIeHHOe YHCJIO pas,
H, YToOBl NMPOYHTATb YHCJO, HYXXHO HNPOCYMMHpPOBaTh 3Ha-
YeHHs] BCEX CHMBOJIOB, BXOJSIIMX B ero 3anuch. TakuMm oG-
pasoM, HX NOPSAOK He HUrpaeT POJIH, M OHH 3aIIHCHIBAIOTCSA
J1160 rOPH30HTANBHO, JIMOO BEPTHKAJILHO,
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I/Iepamqecxaﬂ CHCTEMA CYHCJIEHHsI TaKXKe JecsATHYHas,
HO CleuHaJbHbie JOINOJHHUTENbHLIE CHMBOJIBL IIOMOraloT

u3bexkarTh NOBTOPEHHS, MPHHATOTO B HEPOrIH(PHUECKOH CHC-
Teme (cM. Tabua. 2).

wasmsssmmn 2. Heporauduueckas cucTema 3anucy Emmmummmmms
HeablX 4HCEN 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 Jpo6u (T. e. Apo6u c uyucauteneM 1). B oGeux cucremax
CYHC/IEHHS HaJ, CHMBOJIOM, OGO3HAayalollHM 3HaMeHaTelb,
cTaBuics cneuualbHeifi 3Hak., Kpome Toro, zpo6Ge 2/3 3a-
HHMMaJia, No-BUAMMOMY, ocofoe MoJokeHHe H oGo3Hauajach
OTHE/NBHBIM CHMBOJIOM.

B ocHoBe apu(MeTHKH Jexaso HeCKOJIKO NPaBHJI:

BO3MOXKHOCTb YMHOXKAaTh H JeJHTb LieJoe YMCJIO Ha JBa,
4TO NO3BOJIAJIO 3aTeM BBIIOJHATb YMHOXEHHE C TOMOLLbIO
nocJiefloBaTeJIbHBIX CJIOXKEeHHH;

BO3MOXKHOCTb HaXOXHUTb 2/3 OT Jio6Goi aMUKBOTHON ApoGH
10 npaBUaIy

KOTOpOE B CJiyyae YeTHOro 3HaMeHatessi HeCKOJIbKO ynpolua-
JIOCh:

n e

HakoHen, oTkasaBIUMCh OT NpPHU3HAHMS HHBIX JpoGeit,
KPOME aJIMKBOTHBIX, OHH BBIHY>KJIeHHI ObIIH pasjaraTb Bbl-
paxenus Buua 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 H Ha-
BCErJa CoCTaBJieHHOH Tabsuue. Tak, B HauaJjie namupyca
Punjga NPHBOAMTCS CIHCOK PasJiokeHU# s 2/n jis 3Ha-
yenuit oT n=>5 no n=101 (cm. Ta6xa. 3).

Eoceascsessrsnass 3. [Tanupyc Praja aascsesseassmmn

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

2 1,1 1,1 1
BTBTETE T ET

1 1 1 1 1 1 1 1 1
=ptetricwimtetsin.
1 1 1 1 1 1 1 1

=ﬁm+§+hm+%+ﬁPﬁm+a+§°

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

OTMeTHM, YTO COBpPeMeHHble OOO3HAYEHHS, KOTOpble MOMOTaioT
JIETKO MOHATL Npollecc NOJNy4YeHHs pesyJbTara, 6e3 COMHEHHs, He OT-
paXKaloT peasibHEIH XOX AeficTBHil, KOTOpPble MPHMEHSJM ETHNTSHE.

Kako#i 6bl MejJieHHOH M NPHUMHTHBHOH HH IOKasanach
HaM 3Ta cHcTeMa cyeTa, OHa He TpeGoBaJja yCHIUH NaMATH;
NHUCLBI OYeHb JIOBKO MPOH3BOLMJIU CaMble CJIOXKHLIE NEHCTBHS
C aJMKBOTHBIMH JAPOGSIMH.

10, HECOMHEHHO, CBSi3aHO C TEM, YTO HPH COIHAJILHOM
CTpoe rocyjapcTBa (papaoHOB B BeileHHH MHCLOB HaXOAWJach
OrpoMHasi X03sificTBeHHas GyXrajirepusi HO YueTy IpOH3-
BOACTBA M paclpefieJieHHsi PecypcoB, MHUIEBBIX 3aNacoB H
Ipyrux Bemefi. Erunerckas MaTemMaTHKa HOCHJa OYeHb
KOHKDETHBIH XapakTep; B IVl. 3 H 4 Mbl OCTaHOBUMCA Ha HX
«anre6pe» U reoMeTpPHH.

2. I'peuus

Camas BaxkHast pOJib B Pa3BUTHH 3aNaliHON MaTeMaTHKH MpH-
HaaJIeXXUT aHTHYHOH rpedeckoél uwBuansauud, E# MBI mo-
CBflliaeM LeJNyIO IJaBy (I, 2), a 34eCh OrpaHHYUMCs ompe-
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IeeHHEM ee MeCTa B HCTODHH H KPaTKUM ONHCAHHEM NpH-
uaroro B I'peuun cnoco6a BeIYMCIEHHH.

DNNMHBL KaK HapOJ CJIOXKHJIMCH B pesyJibTaTe JBYX BTOp-
JXeHUH HHAoeBponefickux 3asoeBareneit. Oxosmo 2000 r.
IO H. 3. Ha noJsyoctpoBe [lenonoHnec oGoCcHOBaNUCh aXel-
bl — O HHX MBI MOXKEM CYIHTb MO AESIHHAM H HOABHraM
noJyJiereHaapHux repoeB I'omepa. B koune VII B. fo H. 5.
BTOp2KEHHe JOPHUIlLIEB BLI3BaJI0 HOBOE MepecejieHHe HapoJOoB.
OHo 3atponyJo 3ananHoe noGepexxbe Maijoit Asuu (Ho-
HHIO) M OCTpOBa DreHCKOro Mops.

Ilocne oKoHuaHHS MepHONA 3aBOEBaHUH M KOJOHH3ALHH
CpenusemHoMopckoro no6epexbs Ha 3ape XIII B. o H. 3.
CJIO2KHJIaCh HOBasl MOJIHTHYECKasl OpraHusanus — obpasosa-
JIMCh MOJIHCHI — aBTOHOMHEIE FOpPOJAa-rocyJapcTBa, H3 KO-
Topeix cocrosna I'pemusi. K VI B. mo H. ». riaBHBIM rpe-
yecKUM ropogom Gei1 Muser (B MoHuu). 3areM riaBeHCTBO
nepemio K Cnapre u Adunam. Iocsie 3aBoeBanuit Asek-
canapa MakegnoHckoro (¢ 334 mo 327 r. 1o H. 3.) MOI'yIEeCTBO
AduH nowaTHyJOCh, M CTOJHLEH TIpeuyeckoro MHpa craja
Anexcanapusi (Eruner). Cmepts wuapuupl Kieonartpsl (B
30 r. 10 H. 3.) NOJNIOXKHKJIA KOHel 3TOH GJecTsuiell LHBUJIH-
sanuu: Eruner noJiHOCTHIO mepemies Moj KOHTPOJAb PUMJSH
(Makenonuss u I'peunst Golim 3aBoeBaHBI PUMJISTHAMH ellle
B 146 r. mo H. 5.). OgHako AJlekcaHIpHUS OCTaBaJlach XpaHH-
TeJIbHUI{eH IPeyecKMX TPajHIUMH BIJIOTb IO CBOETO NajeHHs
HoJ HaTHCKOM MycyJ/bMaH B 640 r.

[lpu u3yuyeHHH rpeyecKoli MaTeMaTHKH BO3HHKaeT BOM-
poc 06 wucrouHHkax. I[lomMuMO HecKONbKHX (parMeHTOB
aJIeKCaHIPUICKUX INanHPYCOB MbL He pacroJiaraeM OpHI'H-
HaJbHEIMH MaHYCKpHUOTaMH. ['pedeckHe TEKCThl HOILTH JO
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, apaGCKUX MEPeBOJOB M JIATHHCKHX BapHaHTOB ). Onun
H3 KOMMeHTapueB, cocTaBleHHb#i IlpoknoM K Kuure I
«Hauasn» EBk/upga, no-BUAHMOMY, BOCIPOU3BOAUT HECKOJb-
KO (parMeHToB H3 HMCTOPHH MaTeMaTHKH, HAlHCaHHOH B
IV B. no H. 5. EBieMoM, yueHHKOM ApHCTOTeNsI, U yTepsiH-

1) OgnHaKo 3HauHTeNIbHAas pefaKTOPCKasi pa6oTa GEu1a 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 *).

B I'peunu VI B. 10 H. 3. NIPOHCXOAUT PACIBET MO3HTHB-
HOH HayKH, yKe He ABJsBIUEHCS MPOCTO COGPaHHEM SMITHPH-
YeCKHX pe3yJbTaToB, KaK 3T0 GhJI0O B IpeAlIeCTBYIOLHX
nuBunn3anuax. Haxomsach B NOCTOSTHHOM KOHTakTe C Ha-
poramu Bocroka, Basunonue#i m EruntoMm, rpeku He JO-
BOJILCTBOBAJINCh YCBOGHHEM HX 3HAaHHH; OHH co3janu a6-
CTPaKTHYI0O H JeJyKTHBHYIO MaTeMaTHKy. I'peks Gblin
Ipexze BCero reoMeTpaMm.

OcnoBateieM rpeueckoii reomerpud EBneM HaswiBaa Pa-
Jeca Munerckoro u roBopuJ o ITugarope, uto oH npeoGpa-
3un ¢uaocopuio (f. e. reoMeTpuio) B CBOGOLHOE YueHue,
noctynHoe kaxjaomy. Knaccuuecku#i mepuon (600—300 rr.
IO H. 3.) H3BecTeH HaM GJiarofiaps 0600IIAIOMIUM U3JI0XKEHUSIM
TPYLOB BeJHKHX reoMerpoB, EBknuga u Amnosonus. Ilo-
BHUAUMOMY, NePHOJ CIOPafMUeCKHX OTKPHLITHH CMEHHJIa 3pa
cHCTeMaTHYeCKUX HcclefioBaHuii. OHM NPHUBEJH K H3JIOXKe-
HHMIO OCHOB reOMeTPUH, B KOTOPOM HpPeKHHEe pPe3yJILTaThl
JIOTHYeCKH CTPYHNUPOBaHHI H K HUM JOGaBJIeHHl HOBBEIE OpH-
THHAJIbHBIE HCCIeNOBaHHS. EIHHCTBEHHBIH JoIIeAuIHit Jo
Hac Tpynd, «Hauwanma» EBkJsuga, Obl1 CaMbIM NOJHBIM H Ca-
MBIM 3aBepIUeHHEIM Kak [0 CBOeMy MeTOAy, Tak H no gopme.

Anekcanppufickas mkosa (ot 300 r. 1o H. 3. fo 640 r.
H. 3.), BO3IVIaBJisieMasi TAKMMH aBTOPUTETaMH, Kak ApXxumes,
ITronemeit, T'epon u JuodaHT, HCmONB30Bajsa AOCTHKEHHS
KJ1aCCHYECKOro Mepuoja M pacuHpuia o6JacTb rpedyecKo
MaTeMaTHKH, PaclpocTpaHAs CBOM HCC/eJJOBAHHSI Ha MeXxa-
HHUKY, aCTPOHOMHIO H TPHTOHOMETPHIO H BO3Bpamasich K
Gosee anreGpaHyeckoli TPajHIMH BaBHJIOHCKOH MaTeMma-
THKH.

Matemaruueckue wucclejoBaHusi u ¢Guiaocopckue pac-
cyxnenus Obin B JpeBHe#t I'peliyu TeCHO CBA3aHBEI MEXIY
coGoii. Ilnaton (427—347 rr. 10 H. 3.) cAeNa] HeOGXOXUMbIM
yCTIOBHEM JJISi NPHHSITHA B UHCIO CBOMX YYEHHKOB 3Jie-
MeHTapHOe 3HaKOMCTBO C reOMeTpHell — COIrJIacHO JereHje,
IpU BXOJe B ero IKoJy Obuia Haumuch: «Ilycmb HUKMO He

1) Mbl pacnojiaraeM TaKKe MHOTOUHCJIEHHBHIMH CBHIETeNLCTBAMH,
HMetomumucs B pusocodckux counHenuax ITnatona u Apucroreas (IV s.
Jo H. 3.),— ITpum. ped,
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snarouul eeomempuu He 8xo0um croda». OH NOAYEPKUBAJ
BQCIIMTATEJbHYIO POJIb MaTeMaTHKH KaK NOATOTOBHTENbHOMH
JQUMCLHUIJIMHBI, MMeIole CBoed Le/bio MOABECTH YM K CO3€ep-
LaHHIO CBEPXUYBCTBEHHHIX CYIIHOCTEH.

Ero yvenuk u conepHuk Apucrorenp Crarupur (384—
322 rr. 0 H. 3.) TakXke 3aJ@eTcsi BOIPOCOM 06 HCTOYHHKE
NO3HAHUSL M O CPeACTBaX NPUOIM3UTHCH K SMHOMPHUYECKOH
peasibHOCTH (omLylIeHus, «GoXecTBeHHas: CIIOCOGHOCTBY, M03-
BOJIAIONIAS NMEPeXOAMTh OT OULYIEeHHH K MbiuvieHuio). OH
CHCTEMaTH3UPOBaJ 3aKOHBI PacCyXKIEHHs] B JIOTHKE — Op-
raHu3yioleM HayaJie CBSSHOH peud — H IIPeBpaTuj ee B
HHCTDYMEHT MBIIUIEHHs, CIOCOGHBIH BhIpaboTaTh CBOH COG-
CTBEHHble HOPMBEI M NPHMEHHTb CBOM 3aKOHBI K NpPHPOZE.
On paspaGoras BceoGbeMJIOLLYIO TEOPETHUECKYIO CHCTEMY
U chopMUpOBaJ eUMHOE MHPOBO33pEeHHe, MpejJaraiouiee Ka-
YecTBEHHBIe OOBSICHEHHS! BCell COBOKYNMHOCTH fIBJEHHH NpH-
poxbl (BKJIOYas KOCMOJIOTHIO, (U3UKY, TEOPHIO 3JI€MEHTOB).
Sro MHPOBO33peHMe NOJYYHJIO Ha3BaHHe HaTypohHIOCODHH.

Tpynet ApucroTessi M NMOHBIHE BJOXHOBJSIOT Ha (HJIO-

cocKHe pasAyMbsi; €ro BJIHSHHE Ha 3aMajHYI0 MBIC/Ab GBIIO
CaMbIM CHJIBHBIM.

I'peyeckass JOTHCTHKA

JlpeBHUe rpeKH Pa3/MYaIH A02UCMUKY — UCKYCCTBO BBIYHC-
JIeHUsl H apugpmemuKxy — TEODHIO UHCEJI; Tpeueckas JIOTHC-
THKa Obl1a oueHb cloxHoH. Hapnuck, matupyemass 450 r.
IO H. 3., CBHIETEJBCTBYeT 06 HCHOMb30BaHHH B AdwuHax
aTTUYECKOA CHCTeMbl CYHCJIEHHS — aJJHTHBHON CHCTEMBI
¢ ocHoBaHueM 10, Bk/miouaiome#i geBsaTh cumBoJioB: I, II,
i, Nl pna nepBhiIXx ueThipex 1udp, 3ateM HayaJbHbIE
6yksbi: I' or penta?) (5), A or deka (10), H or hekaton
(100), X or chilioi (1000) u M ot myrioi (Mupuana, 10 000).
Bce ocranbHble uHc/ia 0603HAYaJUCh KOMOMHALMSIMH 3THX
JIeBATH CHMBOJIOB (CM. Tabi. 4).

ITocrenenHo aTTHyecKas CHCTEMa CYHCJIEHHs Oblia 3aMe-
HeHa HoHuueckol. Ee ucmosib3oBaHUe paclpoCTpaHUJIOCH B
Anekcannpuio (¢ III B. o H. 3.). D10 aNdaBuTHas IeCATHY-
Hast CHCTeMa CYHCJIEHHSI, aJJMTHBHAasg, HENO3HIHOHHaf,

1) Byksa I' B aTTHuecKHX 06JIacTIX ynoTpe6asiach A 0603Haue-
HHS 3BYKa «I», a He «r»,— Ilpun. ped,
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o6pa3oBaHHas H3 24 OYKB rpeuyeckoro anpasura (QHHUKHH-
CKOTO MPOHCXOXKJEHHS) IVIOC TPH APYFHX 3HaKa (cM. Ta6.
4). B anexkcaHApHHACKHX Mamupycax MOSBHJCA CHMBOJ IJIS

HYJIs LQ',’)'Q<, -Q, 090 °

YTo6E! OTNIMYATH YHMCJIA OT CJIOB, I'PEKH OOBIYHO CTaBHJIH
Hal COOTBETCTBYIOIIMMH GYKBaMH TODH30HTAJIbHYIO YepTy.

4. I'peyeckas cucTeMa CYHCICHHS SENENNEIENS

a) ATTHuecKasi cucTema:

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

b) B umonnuecko#t 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 cucreme

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’ Bpun = 54 842 148,
1 1

" n 1
L=—2-, (ZL”=1—2-, 'YL =3—2-.

13 Ko
Juodant sanuceiBan ApoGb % B BHAE | ; MHOTA2 oHa 06o3Ha-
yanack y'KO” mau 1y’KO"K0”, rze uMcianTeNb OTMEUEH INTPHXOM,
a 3HaMeHaTeJb — ABYMA uTpuxamu. HHOrAa 3sHameHaTesb 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 o6o3Havauch cumBosioM M, Hajx (Wau nepen)
KOTOPHIM [OMeINaNoch YHCI0 MupHax. YUroGbl BHIPA3HThb
gucsa, 6oabmue 10 000, rpexu moMemanu cJjeBa OT 4YHCJAA
MHpPHaJ cUMBOJBE OT 1 10 9999,

dra cHcTeMa C TPYAOM MO3BOJsIa 3amuch apoGed. Cy-
IEeCTBOBAJ/ CrenuaNbHel cUMBOJ aas 1/2. Kak u erunts-
He, I'PEKH CTapaJIuCh HCIOJB30BaTh JHIIb aJHKBOTHBIE APO-
6u. OHH nomeyasH 3HaMeHaTeJb IUTPUXOM chpaBa: Y ==
1/3, xe'=1/25 uau 20'/; B 3aBHCHMOCTH OT KOHTEKCTa.

Jenanuch mOMBLITKH BBECTH ApPyrue 0GO3HAYEHHS AJIS
Jpobeii, onHAaKO OHM He NPUBHWJINChL, Moka [uodaur (B Ha-
yaJsie Haied 3pbl) He NpuAyMalJ 0Go3HaYeHHsI, He BBHI3bIBAIO-
mue HepopasyMeHu#i. OH noMela/ 3HaMeHaTelb YyTh BbIIIe

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

Ipekn pacnonaranu Tabmuuedl ymHoxenus Jo 9 X 9. Uro6bi
yYMHOXKHTb A=30 na 0=200, onu AeHCTBOBaJH CJejyoluM 06pasoM:
A umraercs Kak y (= 3) JecsATKOB,
MpH 3TOM Y — «OCHOBHOE UMCJO», @ MOPSAOK BEeJHUHHBI PaBeH JeCHATH;
o unTaercs Kak P (= 2) coren,
NpH STOM OCHOBHOE YHCJIO €CTb [, a MOPSIOK BEJHUHHB! COTHS;
Npou3BefeHHe OCHOBHHIX 9HCeJ PaBHO &}
TIpoH3Be/ieHHe JIeCTKOB Ha COTHA JaeT THICSYH;
CllefloBaTeJbHO, pedysbTaT paBen § =6 000.
MoxHo ceGe mpeACTaBHTb CJOMHOCTb NpPOUEAYpH, €CJH MNepeMHO-
JKaJHCh He TaKHe HpOCThle yHcJjal
Bor npuMep yMHOXKeHHs, BhlIONHEHHoro EBTOKHeM B €ro KoM-
MeHTapHH K «FlaMepenuio Kpyra» Apxumeja:

2011
N 7>\Ld MBI 8allHCaJIH 6Bl BCE 3TO TaK} X
B g 3 900000
1 800 000
M f’rl Pt,c, 22 000
1 800 000
Tt
819 900
M Mpoa 29110
ﬁl AN 2911
; 2911
paLa 8473921
T
M, vk
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yycauTeas. Bopouem, anekcaHapuiickue acTpPOHOMBI OTHa-
BaJi MpPEANOuUTEeHHe BAaBUJIOHCKOH CHCTeMe 3amucH Apobei
¥ MPUMEHSJIH B CBOUX pacyeTaX LIECTHUAECCATEPUYHbIE XPOGH.

ITocko/IbKY MHCBMEHHBIN CUeT B I'PEUYeCKOH CHCTEME CUHC-
JieHus1 GblJ1 OYeHb CJIOXKHBIM (CM. Ta6J1. 5), BHIYHC/IEHHS yac-
TO NPOU3BOAUJIHN Ha abaxe — CUeTHOH JOCKe, Ha KOTOpPOH
napaJjiyiesIbHble JIHHHH 0603HaYa/H eIMHHIb, JAECATKH, COT-
HH 4 T. 1. Ha HHUX nmoMelasid 9HCJIO KETOHOB, COOTBETCTBY-
jolllee eMHUIAM, AECSITKaM M T. X. pacCMaTpHBaeMoro 4Yuc-
Ja. A6Gak WHPOKO MPHUMEHSJIC PUMJISHAMH, a8 NO3JHee W Ha
CpeHeBEeKOBOM XPHCTHAHCKOM 3amnafe fAaxe Iocje BBeie-
HHMSl JIECATHYHOH MO3HIIHOHHON CHCTEMBI CUHCJIEHHS, KOTO-
pofi MBI NMOJIb3yeMCS1 B HalllH JHH.

8. ApaGckas UHBHJHM3ALUA

MeHpiie yem uepes cro JeT mocie cMeptH Maromera (B
632 r.) u najgenus Anekcauapuu (B 640 r.) o6menuHeHHbIe
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 OCTAHOBHJIOCH TOJNBKO Y rpanuu Ku-
TAsl W BCErO JBaX/bl BCTPETHJIO CepPbe3HOE CONPOTHBJEHHE: B
KoucrantuHonone B 717—718 r., rae apabekuit ¢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 nokopeHHRBIX CTpaHax IocJe HEJOJIToro MepHoja pedu-
THO3HOrO (paHaTH3Ma, CONPOBOXKJABILIETO 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 JXHTEJSMH 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 OrpoMHOM reorpaguyeckoM MpoOCT-
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panctse ¢ VII no XIIT BB. pa3BuBanace apa6ekasi 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 eme 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 MeleHaThl, 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 sI3bIK€, HANOJIO CTaBlleM B
STOT NEPHON MEXKIYHAPOXHBIM SI3bIKOM OOpa3OBaHHLIX JIIO-
neél ¥ yueHbix. JI0Go# TpyXA, YTOOBI NMOJYYHTh BEC B Hay-
Ke, JoJikeH Obla GBITh HanucaH Ha apaGckoM ssbike. Bcee 3a-
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 ueHTpa/jbHOH Asunm uan GeperoB Kac-
nusi — GbIH BOBJIEYEHH! B eHHBIH [OTOK HCCJENOBaHUi.

ApaGckuit s3Ik OueHb Gorar: JIjisi KaJoro HOHSTHSA,
KaXJIOr0O KOHKPETHOTO NpeiMeTa B HeM HMeeTcSl GOJbILOE
pasHooGpa3ue cuHHOHHMOB. [lostoMy npu nepesoze mpex-
IIECTBYIOUIUX HAayYHBIX TPYAOB C IPEUYECKOro, APeBHECH-
PHHACKOTO WJIM JIATHIHH BO3HHKJIHM NPOGJEMH TEPMHHOJOIHH
M uaeHTH(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-
TEJISIMH MYAPOCTH M IPOCBeTHTeNsIMH. VX yueHble oTinya-
JIUCh HEYTOMHMOH XaXJOH 3HAHHH H CTpEeMJEHHEM K 3H-
HuKJonenuuecknii o6pasoBaHHocTH. [Insi apaGckoro yue-
HOrO XapakTepHHl Pa3HOCTOPOHHHME HHTEPEChl, M HEPEAKO
OH NPOABJISET BBIJAIOMHECS CIIOCOGHOCTH Kak ¢HJocod, M
MareMarvk, H acTpOHOM, H (pH3HK, W Bpad OJHOBPEMEHHO,
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a BRoGaBOK ellle KaK HCTOPHK, reorpad u mosr. Takum o6pa-
30M, apabckasl HayKa HepasphIBHO CBsizaHa ¢ (usocoduer;
CpelH «ydYeHHIX-(hua0codoB», NMOZOGHBIX KOTOPHIM MaJso 3Ha-
€T COBPeMeHHasl 3anajHas IUBHIH3aHs, ynoMsaHeM an- KuH-
4, HasBaHHOro «puaocopoM apaGoB» (nepBas MOJOBHHA
IX B.), an-@apabu (870—950) u AByX BeJqMuafINX yYeHBIX
u6H Cuny (ABHLEHHY) 4 ai-BupyHH, XKUBIIKX B nepBoi HO-
aosure XI B.

Jas oObsicHeHHs sBJEHHH NPHPOABI M cTpoeHus: Bce-
JIeHHOH apa6ckasi (usaocodusi Bce ellle MoJab30BaJjgack GoJee
WM MeHee MOIMGHUHPOBAHHOH cucreMod Apucrorens.
Ho, c oxHO# CTOPOHBI, TOJKOBaHHWE HCJIAMCKHX PEJHTHO3-
HBIX MOJIOKEHHH OCTaBaJoCh JOCTaTOYHO LUMPOKHM H Jomyc-
KaJI0 COCYIeCTBOBaHHE H CTOJKHOBEHHE DPas/MYHBIX (uJIo-
cojckuXx W GorocnoBckux Teopuii. Takum ofpasoM, XOTs
BeChb CBOJ 3HAHHH GBI OPTaHH30BAH B OCHOBHOM MO 3JITH-
HHCTHUECKOMY 00pasiny, OCTaBajoCh MECTO JJ/Is1 pa3aHYHBIX
KJIaccupukanuii Hayk (an-®apabu, an-Bupynn), BaxHHIX B
ucropud ugeil. Jlaxe KOMMEHTHpPYSI JApeBHHX, (pUJIOCO(EI
NePeoCMBICIHBANH WX NPUHUMOB M 3aHUMAJHUCh INEpeyCT-
poiicTBoM HaykH. C JpYrofi CTOpOHBI, KOHKpETHasi JiesiTeNb-
HOCTb YyY€HBIX ONPOKHABIBAJNA JOOble KJAaCCHPHKALHH H
pasbuBaJia BApe6E3TH JIoOBe NONBITKH PasfesuTh HayKy Ha
He3aBHCHMEIE JHCLHIJIHHBEI H OTOPBaTh TEOPHIO OT ee Mpu-
JIOXKEeHHH.

B crpykType HayuHO# Mbic/H apaGoB TOXE OTPa3HJIOChH
HacJiefiyie IpeyecKolf KyJbTYphl: BeIHKHE aBTOPHTETH AJiek-
caHJpHiicKOA mKoJel — EBkMA (MareMaruka), I[lrosemeir
(actponoMus), T'anen (MeguIuHA) — OCTaBaJHCh YYHTEJs-
M apaGeB, B wmaremarnke TpyAn EBkauga, Apxumena,
Anonnonus, I'epona, Iduodanra u gp. yrayGreHHO u3yda-
JINCh, MHOTO pa3 NepeBOJHJNCh Ha apaGCKuil M KOMMEHTH-
pOBaJIiCh, B TOM YHCJi€ TAaKHMMH 3HaMEHUTHIMH YUeHBIMH,
kak Ca6ur u6H Koppa. Ora ouenb BaxkHas paboTa BIOXHY-
Jla HOBYIO KH3Hb B 3TH TPYZbL.

Ho apa6ei cymesin Takke ¢ n0J1b30# A1 ce6st YCBOHTD JO-
CTHXKEHHUS WHAHMMALEB, H caMoe 3aMeyaTe]bHOE H3 HHX — Jie-
CATHYHYIO MOSHIHOHHYIO CHCTEMY CYHCJ/IeHHs C HyJeM. Ee
NonyJsIPU3HPOBAJ B CBOHX TPaKTaTaX 3HaMeHHTHIH an-Xo-
peaMH, OIHAKO QHa JIOJIr0 OCTaBaJjiach CJIOBECHOH, Hapsiy C
IByMsI IM(POBHIMH CHCTEMaMH BOCTQUHRIX H 3anajHbiX
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 kBaga-
paTHbIX ypaBHeHHH. TeopHs JecATHYHOR cuCTeMBI.

An-Kunpn. ApaGeknfi gunocodp u3 Bacpwl. Ilpenogasan B Barmane
(nepBast moaosuHHa IX B.).

An-Maxanu. )Xun B Barzaze (pox. okoso 860 r., ymep okoio 880).
INpuMep ypaBHeHHS TpeTbeH CTelNeHH.

Ca6ut n6n Koppa an-Xappanu. ITepees «Hauanas u Apyrue paGoThl.
JKun B Barnane. MatematHk. AcCTpOHOM.

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

An-®apabu (870—950). Kun B Namacke, Anenno, Barzage. ®unocod
¥ y4eHbIH-3HIUKJIONEeIHCT.

AGy-Kamua Ilymka u6s Acaam (pox. okoJo 850 r., ymep okoso 930).
JXun B Kaupe. Tlpomomkarenp aia-XopeaMH B 06/acTH ajareGphl.

An-Yxaupusu. IlepBoe M3j0XKeHHe JeCATHYHHIX ApoGefi.

An-Xasen (ymep mexzy 961 u 971 rr.). M3 Xopacana. Pemman xy6u-
YyecKoe ypaBHeHHe aj-MaxaHW NpH IIOMOUIH KOHHYECKHX CEYeHHI.
Pa6oTbl, MocBslleHHBe AHOYAHTOBHIM YpPaBHEHHAM.

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 Aasi chepHYeCKHX
TPEYTrOJbHHKOB.

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

U6n Cuna l(:}:uemu-msup. Asuuenna) (980—1037). Poauacs okoJso
Byxapnl. Benukuit yuennifi-sunukaonegucr. ®Pusocod, acTponowm,
¢usuk H Bpau.

Hon an-Xaficam (snatuuusup. Aabrases) (poi. B 965 r., ymep OKoJO

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

Kymusip n6u Jla66an (okoso 1000 r.), Beixofen ¢ lora Kacnuiickoro
noGepexbsi, H An-Hacasu u3 XopacaHa: MaTeMaTHKH.

An-Kapapxu (nan an-Kapxu) A6y Bakp Myxammaz. )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 mosouHa XI B.). Actporom u3 Kopruossl.

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.). AcrpoHomusi, MexaHHKa,
Hay4Hble HHCTPYMEHTHL.

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

H6n Baxnxka (natunusup. Asemnac). ®usnocod. Brictymun ¢ kputnkoh
cucrembl ITronemest ¢ apucToTesneBoll TOUKH 3peHHA.

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

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

IWapad an-Aus ar-Tycu (paGoraa B 1213—1214 rr.). Aare6panueckuii
tpakraT «O6 ypaBHeHHSX». ACTPOHOMHS, MareMaTHKa.

Hacup ag-Aun ar-Tycu (pox. B 1201 r. B ITepcun, ymep B 1274 .
6au3 Barmana). AcTpoHoM, MaTeMaTHK, JIOTHK, (HJIOCOP, MmO3T.
Tpuronometpus: «TpakTaT O IOJHOM YeTHPeXyroabHHKe», «ApHb-
MeTHYeCKHil COODHMK NPH IOMoIlM Necka H TaGauubl». 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.). OnTnka, mare-
MaTHKa.

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

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

Oco6eHHO 3HAYUTeJbHHIH BKJaJ BHEC]AH apaGCKHe Mare-
MaTHKH B o6JacTH anare6prl, kotopas GJjarojapsi um ogop-
MHJIaCh B CaMOCTOSITENbHYIO aucuuniauHy. OHa Gbljia OgHO-
BPEMEHHO H TEOPETHYECKOH HAyKOH, H aJropUTMHYECKOH
TEXHHKOH, H MCKYCCTBOM BBIYHCJEHHH. DTO 3acjayra TakHX
BBIIAIOMIUXCS YYeHbIX, KaK ana-Kapamku, an-Xalismu, an-
Kamm u MHOrux apyrux (cm. ria. 3).

B apa6ckoit Hayke MOSIBHJICSI SKCNEPHUMEHTAJIBHBIA Me-
TOZ; OH 3apOAMJICS, B YaCTHOCTH, B MEXaHHKe, 1 0COOEHHO B
acTPOHOMHH, TJie ero mpuMeHeHue NpuBeao K HauGoJee 3a-
MEeTHBIM ycrexaM. Dpiio HamucaHo MHOMXKECTBO TPaKTaTOB
00 M3roTOBNIEHHH HHCTPYMEHTOB (acTpo/isiOuil, KBaJpaHTOB
H T. 0.). Benuuahmuii ¢u3uk cpexHeBeKOBbSl aJi-XaiicaMm,
HaspiBaeMbi#i Takxke AJjbraseHom (965—1039), coueras reo-
MeTpHio ¢ (u3uKOH, Hamucan cBoéi «Tpakrar 06 oNTHKE»
(«<Kuta6 an mMaHasup»), 3aJI0KHBIIHHA OCHOBHI STOH JHCIIMII-
JIHHBL 4 WMEBIIUH onpejie/leHHOe BJMsSHUE BIJOTH 10 XVIB.
Hakoren, B Go/ibHHIAX pa3BHBa/aCh SMITHPHYECKAs] MeAH-
IHHa.

Bo Bcex Haykax apa6bl nposiBUJIH 6oJ/bIIyi0 3a60TY O
HaO/moAeHHAX, 06 onucanuu (60TaHHWKA, 300JI0THS, XUMHSA,
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reorpadusi,  T. A.) H O TOYHHIX H3MEPeHHSX (ACTPOHOMH-
yecKye TaGuIlk).

B menpax apaGckolf HHMBH/IM3aLMH 3apOAHJIach MNO-Ha-
CTOsIIIEMY OnepaTHBHAsl HayKa.

CpenneBeKOBOMY XPHCTHaHCKOMY 3amagy, O KOTOpPOM
ceiiuac moHjer peyb, MOHAZOOHJIOCH HECKOJNBKO BEKOB, YTO-
6bl YCBOHTDB 3TO HacJeAHe H JOCTHYb NOJZOGHOro YpoBHS.

4. PanHee XPHCTHAHCKOE CPeHEBEKOBbE

B rteuenne mosroro BpeMeHH Ha 3anane Gbul NPHHAT HCKa-
JKeHHBIA B3IVIS[, HA MCTODHIO PA3BUTHS HayKH: mocje rpe-
YeCKOro «uyja» — JecATh BEKOB HeBexKecTBa, OGCKYpaHTH3-
Ma u 3a0BEHHS TeOPETHYECKHX B3JIETOB /VIHHCKOH MBICJIH —
a 3areM MX BHe3alHoe MePeOTKPHITHE rymMaHucTamu Bos-
POXKJEeHHsI, KOTOpoe W INpPHBEJO K BOSHHKHOBEHHIO COBpe-
MEHHOH HayKH.

HHrennekryanprHoe ¥ HayuHoe GorarcTBO apaGeKoH wu-
BHJIM3aLlHH yXKe  JIOKA3hIBaeT HECOCTOSITENIbHOCTH TAaKOro
B3r/sjga. Kpome TOro, HCTOPHKH — CNEIHAJIHCTHl MO Cpel-
HHM BeKaM OTKa3aJUCh HBEIHE OT MEICJHM 00 OJHOPOAHOCTH
9TOro JJIMTEJbHOIO OTPe3Ka HMCTOPMH, HayaBlerocs: najge-
HueM 3ananHoii Pumckoil ummepuu B 476 r. M npomoJiKas-
merocsi 10 B3ATHs KoHCTaHTHHOROJS Typkamu B 1453 r.,
KOTOPHIH Ha3bIBaeTCsl CPelHEBEKOBLEM.

Ha camom jaene nauano storo nepuoza (VI—X BB.) nou-
TH COOTBETCTBYeT 3ToMy MpauyHoMy omucanuwo. ITocae naze-
HHa Puma B EBpome Hayasnach 5pa 5KOHOMHYECKOro Craia
M MOJIMTHYECKOro Xaoca. D710 Obla 310Xa MHOrOYHC/JIEHHBIX
BTOp2KeHHH W MOLIHEIX MepecesieHUl, paspyILIUBILHX €CTeCT-
BEHHOe KYJBbTYPHOE Pa3BUTHE H KYJbTYPHBIE CBA3H, Ha (oHe
KOTOpPHIX OOBIYHO HPOMCXOIUT HHTEJNIEKTyasbHas JedaTelb-
HocTb. EBpoma morepsijia mpakTH4YecKH Bce cBf3H ¢ Bocrou-
Ho# Pumcko#i umnepuefi.

Jlumb y HekoTOphIX JaTHHCKHX aBropoB V u VI BB.—
Bosuus, Hsomopa Cesunbckoro uaum bempt Ilocromouren-
HOTO0 — BCTPEYAIOTCS OTPBIBKH MAaTeMaTHYECKOIO COAepIKa-
HHsl, OCHOBaHHEHIE HA TEKCTax IpedyecKHX Heomudaropehues
(8 vactHoctH, Hukomaxa TI'epa3ckoro) u noCBsliCHHbiE B
OCHOBHOM HCKYCCTBY CYeTa W TafiHaM UHCeJ.

OnHako HeKOTOpHIE KOHTaKThl MEXLY ABOPaMH MyCYJb-
MaHCKHX XanupoB H eBpPONefiCKHX NpaBHTeNeldl Bce Ke
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CYILECTBOBAJIH: BCIOMHHM O Mojapkax 6arjaickoro Xaju-
da Kapay BenukoMmy, a Takxke O NOCOJLCTBAaX, OTIPaBJeH-
ueix B Kopnosy Kapsom Jlbickiv # OtToHOM I (repMaHcKHM
koposeM ¢ 936 r., a nosxHee umnepatopom «CBSIEHHOH
PyMCKOH HMIIEpHU»).

5. Hauajo npoHMKHOBeHMS
apaGckoét Haykn Ha 3anan

IlepBBIM, KTO CTapascsi H3MEHHTH CJIOKHUBIIYIOCS] CHTYaIlHIo,
6611 I'epbept (940—1003) — cHayana BoCHHUTaTeNb, 3aTEM
copetHuK umnepatopa Orrona lII, a BmocsnexctBuu nana
CuasBectp II (c 999 r.). I'epGepr nyrewecrBoBan B Hcna-
Huto Mexny 967 u 969 rr. u mocetus TaM apaGCKue IIKOJBI.
Tam OH MO3HAKOMMJICSI C HHIO-apalGCKOH CHCTeMO#l cuucJe-
Husi. Bo ®paniyu B TO BpeMs ellle CUMTANM Ha Majblax HIH
C MOMOIIBIO CHCTEMEI 2KeTOHOB, I'ep6epT moCTPOUN CUETHYIO
JIOCKY — abakx, Ha KOTOPOH OH 3aMEHHJ B KaxKAoH noJioce
omnpelieJieHHOE YHCJIO JKETOHOB €IMHCTBEHHBIM XKETOHOM C
anucom — OTMETKOH O 4HCJe 3aMeHeHHbIX XeTOHOB. KmeH-
HO Tak OH BBeJ B EBpormne B ynotrpe6/enue apa6ekue mudpsol.
Meton abayucmos, nponarangucroM Kotoporo 6eu1 I'epGepr,
JIaeT YIpPOIIEHHs, aHAJOrHYHbIE HCIOJb30BAHHUIO Halllell Io-
3MIIMOHHOH CHCTEMBI, MO KpaiHell Mepe IS CJOXCHHSA H
BBIYMTaHHS, TOTAA KaK YMHOXKEHHe H 0COGEHHO JieJIeHHe ocTa-
BaJIUGh €l OYeHb CJIOXKHBIMH.

IMocrenenno B Tevenwe XI u XII BB. Gmarojaps mpo-
HUKHOBeHUI0 B EBpony eBpeeB Obl1 NPHHAT 06bIYall MPOH3-
BOAUTb JEHCTBUA MO apaGckoMy o6pasiy, 3amuchiBasi HX Ha
necke WM NbIH. AGALMCTOB CMEHHJIH AA20pUMMUKU, KOTO-
pble_HCNOJIB30BANH HYJb W apaGCKHI METOX JeJeHHs W M3-
BJIeYeHHs KBAaJIPaTHOTO KOPHS. DTH HOBHIE CNOCOOHI CyeTa
0Ka3aJIuCh OJHMM M3 I'VIaBHBIX BKJIAJIOB B JeJIO HHTEJIEKTY-
aJbHON TNOATOTOBKH HAyKH Ha 3anaje — OCOGEHHO €cJu
BCIIOMHUTb TPYZHOCTH IpevyecKoil JIOTHCTHKH.

Haunnas ¢ sToro nepuoja B NPUBHJIEFHPOBAHHOM MOJIO-
JXEHHH OKasaJach lokHasi Mranus: KopeHHasi JlaTHHCKas
KyJpTypa BIHTaJla Hacjleiue MIJHTeNbHOH BH3aHTHACKOH
OKKynauuu, a G6au3ocTb apaGoB, 3axBaTHUBIIKX CHIMJIHIO,
co3jaBasia NMPOYHBIE CBSI3M C HX IHBuiu3anuel. CiaaBuaacs
CanepHckasi 1IKOJIa, B OCHOBHOM OpHEHTHPOBAHHAsi Ha Me-
JULMHY, JEKUUH B Hell YuTa/NUCh HAa YeThIpEX fA3blKaX: apab-
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CKOM, JApE€BHeeBpeHCKOM, JIaThlHH, rpeyeckoM. KoHcraHTHH
AdpukaHckuii, GeBmuil Kynen u3 Kapgarena, npuHsBmHi
XPUCTHAHCTBO, cOGpPajl MaHyCKPHNThI, YTOOH OTBE3TH HX B
CasepHoO; NO3JHee OH M3jaJl TPYAB Ha JIaTHHCKOM si3blKe,
OKasaBIIHMecsl, Kak OBVIO YCTAaHOBJIEHO B Halle BpeMms,
nepeBofamu ¢ apa6ekoro. Takum o6pasom apabekasi Hayka
Haya/ja NpOHHKaTh Ha 3anam.

6. BcemorymecTBo nepKBH

Has Eponnt XI u XII Beka Guiiv nepuomoM mpoGyxie-
HHSl; IMBWJH3alUA B HeH ynpouuJach, obuiuii nemorpadmu-
YeCKHil IO'bEM NMPUBEJ K OCBOSHHIO HOBHIX 3eMeslb H Pas3BH-
THIO roponoB. XOTH B CBoelf Macce OGIIECTBO OCTaBaJioCh
(eonanbHBIM, (JOPMHPOBANHCH TPYNILI HE3aBHCHMBIX KYII-
1I0B, 3apOXKJIaJach NPOMBILLIEHHOCTb, YBEJIHYHBAJIOCh Je-
HexxHoe ofpalleHMe, Habmonajcs, NpaBja NoOKa emle Mel-
JIEHHBIH, MOABEM TOPTOBJIH.

Dro GeiNa 3M0Xa BCEMOT'YILECTBA UEPKBH, €€ MOHALIECKHX
OPJIEHOB, KOTOPBIE CTaJIH NMEPBBIMH KYJbTYPHBIMH IIEHTPaMH
XpucTuaHckoro 3amnana. llepkoBp BO3BOAM/IA BeHYECTBEH-
Hbie COGOpHI, OTKPHIBaJIa NepBbIe MIKOJbI. JIaThiHb, ee odHILH-
aJbHBIA S13BIK, CTaJl I3LIKOM 3PYAMTOB, 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 Bnaxennwift (354—430), nomnep:kuBasa atMmoc-
¢epy mormMaTusMa, MHCTHIH3Ma H pPa6GCKOro CJefOBaHHs
cjioBy CBSILIEHHOTO MHCAHHUA.

IIpeo6Gnamanyn yueHHst O rpexe, aje, ClnaceHHH, a HCCJe-
JIOBaHUs WK HaGMIONeHus NMPHPOALI He HAXOIWJIM MecTa B
nporpamMme, OPHEHTHDOBAHHOH IIOYTH HCKJIIOYHTENLHO Ha
MOATOTOBKY K MOTYCTOPOHHEH XKH3HH.

B 1100 r. curyanus Hayana MeHAThCs. [losBunock ctpem-
JieHHe K 6oJiee pasyMHOMY NOAXOAY K SIBJICHHAM NPHPOIHI,
npenoYTeHHe OTAABaloCh OGBSCHEHHSIM, OCHOBAaHHBIM Ha
€CTeCTBEHHbIX NMPHYHHAX, 8 He OOBSACHEHHSIM MOPAJHCTOB B
TepMHHaX GOXeCTBEHHBIX OTKpoBeHHi. 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 nogseM npuuec B Ilaprpekoi
mgone. OcHoBanHast B Hauaie XI B. yuenukom I'epGepTta
enuckonoM PyanbepoM, 3Ta INKONAa OOBEAMHH/IA B CBOHX
creHax yueHnX (DKunn6ep Ioperanckuit, Teeppu Iaptp-
ckuii, Bepuapn CunbBecTp), TArOTEBIIUX K palHOHAJIHU3IMY
B ONHCAaHHH NMPHPOIBI. STO NPOSABHIOCH OCOGEHHO B IPETEH-
IHO3HOH MeXaHHCTHYecKOH KocMmoroHun Toeppu IlapTtp-
CKOro.

Ho 3TH ycuausa Obuim BecbMa CKPOMHBIMH H OCTaJHCh
HezameueHHBIMH. B Teuenne XII B. cample BaxkHele npen-
BecTHs1 OyAyIMX nepeMeH NPHULIK ¢ ora EBponesl, rae mpo-
6uBana cebe nopory apabckasi H 4epe3 ee NOCPEACTBO rpe-
yeckasi Hayka.

7. Bek BeJMKMX nepeBOAOB

Hauunas ¢ XII B. eBponefinam, 4roGbl HOMYYHTH HENOCPeX-
CTBEHHBIH JIOCTYN K apalCKoil HayKe H BOCHOJIb30BATbCS €€
JOCTHXKEHHUSIMH, TPHUILIOCH NPeoJoseBaTh S3bIKOBEHIA 6aphb-
ep, mogo6GHO TOMY KaK 3a HECKOJIbKO BEKOB JHO 3TOro apalbl
Obl1y BBIHYXKIEHBI OBJIaieBaTh I'PEUYECKHM SISBIKOM M IJIOJa-
MHu rpeueckoit uuBuiusanuu. Bek XII cranm BekoM BelTHKHX
nepeBOJIOB.

naBHble KyJBTYpHHIE NYTH IJisl €BpoONedLeB mpoJera-
Ju yepe3 Cununuio u Mcnanuio. I'oBopsi o 10xuoit Mranuu
X1 B., MBI yKe ©0GbscHSMH, noyeMy CHIH/IHS OKasajlach B
NPHBHJIETHPOBAHHOM NOJIOXKEHHUH.

OxHuM M3 NepBHIX NMepeBoAYHKOB Gbi1 Anenapa us Bara
(1075—1160); ypoxkeHen H xkurejib AHIVIMH, OH NyTeLIeCTBO-
Bas Takxe B Mepycanum, Ilamack u Barmax. On nepesen
Ha JIaTHHCKHH $3BIK acTpOHOMHUYeCKue TaGJHLH aj-Xopes-
mH, «Hayana» EBkaupga (3TOT mepeBOA MOCJYXKHJ B Clle-
AylolleM BeKe QFIpaBHBIM NYHKTOM NI TPyAoB Kammnawa
HaBappckoro) u «AuapMarects ITronemest.

B Hcnanuu xe B 3Ty 3noxy paGoTajH OYEHb KPYITHBIE
yuenwie: H6H Pymn, unaue Aeeppoac, ¢pusocod, acCTpoHOM H
Bpay — MOCJeoBaTe/b i KOMMeHTaTop Apucroress (Asep-
PoaCy CyxeHO GblIO OKa3aTh GOJIbINOE BJAHSIHHE Ha 3BOJIIO-
LMI0O CXOJAacTHKH); MafiMOHHA, KOPZOBCKHH eBpefi-Tajamy-
Ivcr 1 ¢uiocod, 3aHUMANCs TaKxke MEAMIHUHOH, dapMako-
Joruefi u acrpoHomueii; W6H 3yp, Npo3BaHHHIA ABeH30a-
pom, oZMH M3 KpynHeAWMHUX 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 LIKOJIBL IIepeBoja — HalpHuMep,
B ropope ToJeno, HaXOAMBIIEMCS HECKOJBKO BEKOB IIOJ
BJIACTBHIO apaGoB W NaBIIEM NOJ HATHCKOM XpHcTHaH. ITe-
PEBOABI JeNaJuCh He C NMOMOILIBIO CJIOBaps, a NMPH COTPYAHH-
YyecTBe HECKOJNbKHX YeJNOoBeK: eBpesi, INepeBOJUBLIETO C
apa6Gckoro Ha HapOAHBIA fA3BIK, H JPYyroro, oGEIYHO XPHCTHA-
HHHa, M3JaraBlliero NepBhii NepeBof Ha JaThlHH. Brpouem,
eBped OblIM HHOTAA NepPeBOAYMKAMH, a UHOIJA aBTOpPAMH
OpUTHHAJBHEIX PaboT Ha apaGCKOM WM Ha JpeBHeeBpeil-
CKOM.

HasoBeM, x npumepy, Ileepa Anbdonca (unu Mouces
Cedapau), KOTOPOMY HOKPOBHTeNbCTBOBal AJibgonc Apa-
FOHCKHU#I U KoTophiit Obl1 BpauoM I'enpuxa I AHrauiickoro;
Hoanna CeBUJIbCKOTO, €Bpesi, NPHUHSBIIErO XPHCTHAHCTBO;
CaBocopay (uinu ABpaama Gap Xwuiiio u3 Bapcenonsl), Ko-
TOPOMY NPHHALJIEKUT BaXKHbIA TPYJ Ha JpeBHeEeBPEHCKOM,
npegHasHauYeHHbIA AJIST PaclpocTpaHeHHs1 apabCKoi HayKHu
B eBpeHCKUX noceseHHsiX Ha tore ®Ppannuu. B uactHocry,
CaBocopra Hanucan «KHury o6 H3MepeHHsiX», NepeBeleH-
HYI0 Ha JaTeiHb B 1145 r. Ilnatonom TuBosbcKuM. IT10 GhlIA
nepBasi KHUra Ha JIaTBIHY, NOCBSIIEHHAs] ypaBHEHUsIM BTO-
poil cTemeHHu; el0 mnoJan3oBajacs JleoHapao Ilusanckui.
PoGepT u3 UecTepa ocyuiecTBuJI NONYJsSPHLIHA IepeBoy «AJ-
re6pbl» aj-Xope3MH, H 3TO COGBITHE NOCAYKHUI0 HayasoM €B-
porefickoil aJjreGphl.

HakoHen, caMbIM IJIOIOBHTHIM H HENPEB30HACHHHIM I€pe-
BonuukoM Gein 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
«KOMIIaHbOHaMH» H3 ToJeno — Beib €My IPHUXOJHJIOCH CO-
6upath GOJIBLIOE YHCJIO TEKCTOB, YCTAHABJMBATL HX aBTO-
POB, KJacCHUIUPOBATh, 3aTeM NepenuchBaTh H T. A. Cpe-
¥ HUX GOJIBIIMHCTBO BEJUKHX I'DEYECKHX KJIAacCHKOB, Iepe-
BeJleHHBIX ¢ apaGckoro: BapuaHT «Hauwas», oTpepaktpo-
BaHHb Cab6utom u6H Koppoit, Tpyasl Apxumena, AnoJuio-
Hus1, MeHenasi, ITronemest, I'unnokpara, I'anena, HecKoJb-
Ko TpakratoB Apucrotensi («O HeGe», «O BO3HHUKHOBEHHH
H YHHUTOXKEHMH», «Du3uKa», nmepBuie TPU KHUT'H «Mereopo-
Joruu») H T. A. Kpome toro, Gbiiu mepeBeieHbl TPYABI Be-
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JUKHX apabekux duiocodos: an-Kunpu, an-®Papabu, «Ka-
HOH» ABHUEHHBI, TPY/ALI MAaTEMaTHKOB, (PU3HKOB H acTPOHO-
moB: an-Xopeamu, Cabura u6u Koppel, u6H ajn-Xaiicama
u Ap., Bpaua an-Pasu u T. 1.

I'epapno KpeMoHCKui BHec 3aMETHBbIH BKJaj B NOILEM
CpPeJHEBEKOBOH HAayKH.

8. Jnoxa Jleonapno Iusanckoro
(Uranns, Ucnanus)

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

Ypoxenen, ITusel, OXHBJIEHHOro TOProBOrO TOpOAa,
moJiofioit JleoHapno yexana ¢ orunoM B Bymkuio (Amxup).
Tam oH u3yunsn apupmeTuky H apalGCKuil si3bIK 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 yuenolx XIII B. k MaremaTuke apaGoB U TPEKOB H
nposioxuJia nyTh pacupery anare6pbl B Mranuu snoxu Bos-
poKeHus.

B nayasne «Kuuru a6aka» npHBOAATCA A€BATb HHAMACKHX
CHMBOJIOB JJIsi UHCeJ, a TaKkKe 3HaK HyJs (zero), HasBaHHe
KOTOpPOro TPOUCXOAUT OT zéphyrum, JaTHHCKOH (HOPMBI
«ac-cupp» (mycroft). B KHure paccMaTpuBalOTCS BCSKOrO
poja 3ajaud XO3sUCTBEHHOTO H KOMMEPUYEeCKOro xapakrepa,
pelieHHe KBaJpaTHBIX ypaBHeHHil, HeONpeleJeHHHIX 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 a6Gaka» oKasajcs CJIHLIKOM BEICO-
KHMM JUIsl TO# 3M0XH, U OHAa He H3y4YaJsach B IIKOJIaX.

Ha IlupenelickoM mnoJyocTpoBe, HaxOAMBIUEMCS [OA
CUJILHBIM €BpeiicKo-apabCKUM BJIUSIHHEM, IIPOAOJIKAJIOCKH
HE3aBHCHMOE OT OCTaJibHO# EBpombl pasBHTHE HayKH, He
3aTPOHYTOH CXOJIACTHYECKHMH TeopusiMH. Bmunu cocrasie-
HbI JI/Is1 ACTDOHOMHYECKHX LieJIefl TOUHbIe YUCJIOBBIE TaG/UIIL,
caMbie HM3BECTHbIE M3 KOTOPHIX — «AJIBQOHCHHCKHE Taluiu-
ubl» — HasBaHH N0 uMeHu Asbponca X (1221—1284), ko-
poas Kactunuu ¢ 1252 r. OHu nosb3oBajuch GOJIBIIOH H3-
BectHoOCTBIO BIoTh o XVI B. B Ucnanuu u IlpoBance cu-
JaMH B OCHOBHOM Bpaueil-eBpeeB pas3BHUBa/iaCh MeAMIIHHA,

9. 30410TOH BeK CXONACTHKH

Jnsi ocranpHO# EBponkl, KpoMe ee 10xkHBIX paiioHoB, X111 B.
Gbl1 BEeKOM cxoaacmuku. Heme 3To c/I0BO HEH3GEKHO BhI3hI-
BaeT NpEACTaBJIEHHE O NMOBTOPEHHH, KOMMEHTapHAX K yxke
BbICKa3aHHOMY, O (OpPMaJIbHBIX, aGCTPAaKTHBHIX, MOJHBIX
YCJIOBHOCTeH PacCyXJIEHHsIX B NPOTHBOIOJOXKHOCTb AYXY
TBOPYECTBA, OPHTHHAJILHBIX OTKPHITHH U HCCJEZOBaHHS Ca-
MO¥ NPHPOIBI Belllel — BCEro TOro, YTO CHUMBOJIH3HUPYET
IJiIsi Hac HayKy. DTOT BeCbMa paclpOCTPaHEHHBIH B3IVIA
CJIOKHUJICS TIOA BJHSHHEM SIPOCTHOM KPHTHKH, KOTOPOH NOA-
BepIryId AYyX CPeJHEBEKOBbSl HEKOTOPHIE MPEINCTaBUTENH 3MO0-
xu BospoxkaeHus, B yactHocTH dpasm PorrepaaMckuii.

CxoJ1aCTHKOH Ha3bIBAIOT OCOGHIH TUII (PUIOCO(PCKHX H TEO-
JIOTUYECKHX DPACCyXKIEHHH G SPKO BHIPaXKEHHBIMH AUIAaKTH-
YeCKHMH YCTPEMJIEHHAMH — CXOJaCThl YaCTO OGHEXUHSIOTCS
B mKoJbl. COUMHEHHAM CXOJIaCTOB CBOMCTBEHHBI TaKHE HH-
TeJIJIEKTYaJIbHbIE H JIHTepaTypHEIE KaHPHl, Kak Kommen-
mapuu, Jucnymet, Cymmot.

Ho cxonactuka cBfisaHa Takke G OpraHH3alHOHHOM
dopMoii, B Hepax KOTOPO# OHA CYLIECTBOBAJA: C YHHBEPCH-
TeroM. O6pasoBanne ynusepcuteros (8 Ilapmxke, Orcdop-
Ze, Monnenee, B Utanuu, HecKoMbKO no3xe B Bere u T. 1.)
JaTUpyerca HavajioM Beka. DTO OGRIIO NPUMETOH pPas3BUTHS
ropojoB M HEKOTOporo ocnabieHus (eofaJbHOH CHUCTEMH,
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TIOCKOJIBKY YHHBEPCHTETHl IOJIb30BAaNUCh MPUBHJIETUSIMH,
KOTOPBIe 00eCIeqHBaH X He3aBHCHMOCTh OT TPaXIaHCKHX
BJIacTel.

YHuUBepPCHTET OOBEAHHSAN CNelHaJH3HPOBaHHEIE (PaKyJIb-
TeTbl: GOTOCJIOBCKHH, IOpHAHYECKHH, MEINMIMHCKHA M da-
KyJbTE€T HCKYCCTB, TI€ H3YyYajJHCh BCe OCTaJIbHble HAYKH;
nocienHuil GeL1 06si3aTenen AJsi BeeX, KTO MPeTeHAoBaJ Ha
GorocnoBCKyl0 creneHb. OKOHYaHHe YHHMBEPCHTETa JaBaJso
NpaBo Ha MpenofaBaHHe: MMEHHO TaM IMpenojaBaTesaH pa6o-
TaJM, Habupasau ce6e Y4eHHKOB, H Te NPHUXOAHJIH UM Ha cMe-
Hy. DoJsbmMM BJHSAHHEM B YHHBEPCHTETaX [MOJb30BANUCH
MOHaIecKue opjeHa. IIoxuuHAACH HE MECTHHIM LEPKOBHEIM
BJIACTSIM, & HENOCPeNCTBEHHO MaNCKOH BJIacTH, OHH MOTJIH
II0CHIJIATH CBOMX WIEHOB H3 OXHOI'O YHHBEpCHTETa B APYrofi
HeB3upast Ha rpaHunbl. OnHAKO KpyMHeHIIHe YHHBEPCHTETH
IOJITO COXPaHSIJIM «CHelHaNH3anuio» no opieHam: Ilapux
OCTaBaJICsi BOTYHHOH NOMHHHKAHIIEB, B OCHOBHOM HOCJIENO-
Batesieit Apucrotenss U HaTypaJuctoB; B Oxkcgopae oGocHo-
Baslich ¢paHIUCKAHIBI, NMPUBEPKEHUB! MJIATOHH3MA aBryc-
THHCKOTO TOJIKA M MaTeMaTHKH.

Uro KacaeTrcsi mporpaMMel CX0JIaCTOB, OHa MMeJa IEJIbio
CHCTEMATH3UPOBATh OTKPHIBIIHECS CBBIIIE HCTHHBHI, OCBe-
IaTh TOJIOXKEHHS] XPHUCTHAHCKOH Bephl, OTCTauBaTh €e —
HO MOJIB30BATHCS TPH 5TOM PANHOHANUCTUYECKHMH MPHUH-
UMNaMu M CpeACTBaMH. TeKcTaMH, K KOTOPLIM HpUMEHs-
JINCh 3TH METOJABI TOJKOBaHHs, Gbiin CBsleHHOE MHCaHHe,
versipe «Kuuru cenrenuuiis (okoso 1150 r.) INerpa JlomGapz-
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-
HUKaJIi B Helipa XPHCTHAHCKOro MHPOBO33peHus. IIpoucxo-
IMJIO HaCTOsIliee BO3POXKAEHUE aHTHYHOH (usocobun; BOpo-
yeM, BO3HHKAJH M HEKOTOpHE mnpoGieMsl. Mneu Apucrorens
U npusJiekasu, U Gecriokomin. C ofHOA CTOPOHBI, OHH BOC-
XHLIATH IIHPOTOH B3rJISAOB, JIOTHYECKOH CBA3HOCTHIO Beeit
CHCTeMBI, YHHBePCaJIbHOCTHIO OGbscHeHu#A. C mpyroit cro-
POHBI, 3TH SI3LIYECKHE HAEH BO MHOTOM IPOTHBOPEUHJIH XPH-
CTHAaHCKHUM JorMaM (BeYHOCTb MHpa, BJMAHHE HeGECHHIX

2%
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sIBJICHH HA SeMHEIE COGBLITHS U T. II.) H He MOIVIH GBbITh NPH~
HSATH.

B ynusepcurere [lapuxa, cTaBIuero JyXoBHOH CTOJMHIIEH
XPHCTHAHCTBA, LIEPKOBHBIE 3alpeThl Ha NpenojaBaHHE yue-
Hus ApwucroTenss GBHUIH CHSATHL JHUIIL B CepeluHE BeKa, U B
1253 r. apucroreneBa HarypdmiocobHs Oblia JonylieHa
Ha (aKkyJbTeT HCKYCCTB; OJNHAKO GOrOCHOBCKHH (aKyJbTeT
oCTaJICi XpaHHTeJIeM OpTOofOKcaabHOCTH. DPuiocodus Apuc-
TOTENs1 BIOXHYJa CBEXYIO CTPYIO B (PH3HKY, aCTPOHOMHIO,
¢usrosoruio u oruky. OHa BbI3Ba/a IEPECMOTP CYMMBI 3Ha-
HHH ¥ HCOpaBJieHHe WIKOJbHBIX YYeGHUKOB; M3 HHX IOCTe-
NEeHHO OBLIH MCKJIOYEHbI aJlJIerOPHYECKHE M MHCTHYECKHe
GacHu.

OJnHaKo 3TO MEPEOTKPhITHE APHCTOTE/S He BCerja BHISHI-
paJio npoGyxIeHne HaydyHoH Mbicau. JuieMma Mexny Ha-
Typdunocoprneii H XPHUCTHAHCKOH BEpOH pellajsach MO-pas-
Homy. Aunpbepr Bemukuit (1206—1280) nerrajncs npumu-
PHTh 3TH CHCTEMBI B3[VIIIOB. DTO GbLA MPOC/IaBJEHHBIA Mpo-
CBeTHTEJb, 0OMBLION 3HATOK rpedecKoi, JaTHHCKOH H apal-
CKolt HayKH. 3aMeuaTte/bHEI! HabJoAaTe b, JUIIEeHHBIH pa6-
CKOTO TMpPEKJIOHEHHs] mepen HAessMH ApucToTensi, OH CTpe-
MHJICS M3YyYaTb NPHPOLY Paiu Hee caMmoH, cJefys NpPUHIK-
ny, YTO «auwb onoun Oaem ysepeHrocmsy. OH TIIATeNBHO
onucan ¢ayny u ¢uopy I'epmanun. Ho emy He ynanoce
BHIZIEJIMTh OOLIMI METOR H CHCTEMaTH3HPOBaTb CBOH HCCJIe-
JOBaHHA.

®doma AKBHHCKHil MOJBEJN HTOT S5THM NOUCKaM CHHTE3a
apHUCTOTeJIH3Ma H TEOJIOMH B CBOMX TpyZAax «CyMMa nporuB
SIBLIYHHKOB» H «CyMMa TeOJIOTHUY».

B Oxcgopre PoGepr I'poccerect (1175—1253), enuckon
JlunkonbHCKHA H  dunoCOd-HATYPAIUCT, NPOTHBOMNOCTAB-
JIIeT apHCTOTeNIeBLIM OOBSACHEHHAM HEeOGXONMMOCTb COMOC-
TaBleHust ¢ (akramu, a ero yueHHK Popxep DBakox
(1214—1294) momes pajbiie B 3TOM HamnpaBJeHHU: ero 06-
IIHpHbIE 3HAHHSA, H B YaCTHOCTH 3HAKOMCTBO C TPYAaMH aji-
Xaficama, MojBeJIH €ro K NPH3HAHHUIO NEPBOCTENIEHHON POJH
Matematukd. OH 3asIBWJI, YTO MOXET OOBSCHHTH JIOGHE SB-
JICHHS] CBOHCTBAMH JIUHUH, YIJIOB U MPOCTHIX FeOMETPHYECKHX
¢uryp, a B cBoefi KOCMOTOHHH CTaBHJ ONTHKY HaJ BCEMH
JVMCIHIIJIHHAMH, NOCKOJIbKY B Hell OCHOBHYIO pOJIb HrpaeT
CBeT.

Hakonen, Teopun, usnoxenusie B ApHcroreneBoii «Pu-
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3UKe», CTaJIi HCXONHBIM MYHKTOM HCCJENOBaHHH JBHKEHHS,
n3merenusi: Mopnan Hemopapuii u3yyas peryar # HakJIOHHBIE
mj1ockocTd. Ero Teopuu npuHecIH MO JHIIb B CIeNYIOWEM
BEKe.

Takum o6pasom, B konue XIII B. BHOBb 3apoapuiach
MBICJIb 0 HEOOXOMMUMOCTH KOHKDeTHHIX Ha6MofeHull Hax pe-
aJlbHBIM MHPOM, GBUIH OTMEYeHbl HenpaBAONOAOGHLIE BLIBO-
Ibi ¥ 3a6yXAeHHsT ApUCTOTe s, HO 10 HACTOSIIUX HOCTHIKe-
HUA JeJI0 He JOLIO: MOSBHJIOCH JIMIIL HECKOJBKO COOJa3HHU-

TeJIbHBIX BBILYMOK, HO HUKAKHX JEHCTBHUTENbHO OPUTHHAJb-
HBIX HCCJIEIOBaHHMH.

To3anee cpeaHeBeKOBbLE

Bek X1V okasasics Gosiee HanmpsizKeHHBIM, YeM MPeABIAYLLHHA.
K 3KOHOMHYECKHM H NOJUTHYECKHUM TP YAHOCTSIM, BEI3SBAHHBIM
CroneTHe#i BOHHOH, NPUOAaBHUJIHCH TATOTHI JECATHJIETHETO
Heypoxkasi, H 0coGeHHO GexctBua Besukoit uymbr (1347—
1348), yHHUTOXKMBILEH OKOJIO TPETH €BPONEHCKOro Haceje-
HHSI ¥ JKECTOKO yJapHBLIeil MO0 MOHAIIECKHM OpJAEeHaM.

He Buzaa apyroro Beixoia, HapoAHBIE MacChl 0GPaTHIHCD
K MHCTHKe H cyeBepusM. IlocTpajana U HHTeNJIeKTyallbHas
3/uTa, MPUIUIK B ynajok yHueepcureThl. Ho Bce ke Kputu-
Ka OOLIENPUHATHIX KJacCHYeCKHX (OpPM MpenpayIiero se-
Ka cjaesnalach 0OoJiee OTYETJIMBOH, MOSIBUJIMCH HEKOTOpHIE
OpHMIHHAJbHBIE HAEH.

B yuennu Apucrortens npeanouteHHe oTaaeTcsi (pU3HKe
KaK JIuCIHIIJIHHE KayeCTBEHHOH W omucaresbHOH, a MareMma-
THKa OCTaeTCs Ha BTOPOM IMJIaHe, MO3TOMY HJISL Pa3BHTHS
MaTeMaTHKH OYeHb BaXKHa OBLI1a SMAHCUNAIMS OT apUCTOTe-
Ju3Ma, HaMeTHBIUAasici B HayuHeIX IIKoJax Oxcdopra H
Iapuxa.

TeopeTvKu 3THX WIKOJ, cpenu Kotopwix Gwin T. Bpan-
Bapaud B Okcgopre, Xan Bypupan u Hukonaii Opem B
IMapuxe, crasu NPUIHCHIBATD MaTeMaTHKe POJIb NOCPENHH-
Ka, HeOGXOJMMOTO NPH H3yYeHHH SIBJEHUH NPHPOABI, TaK
KaK OHa BBOJMT B 3TH HCCJIENOBAaHHS KOJIHYECTBEHHbIE COO00-
paskeHusi.

JKan DBypuman, pekTop YHHBepCHTeTa, CO3IaJj LENYIO
TEOPHIO MEXaHHKH, NOJYUYHBLIYIO MO3XKe Ha3BaHHE «(pH3HKA
uMnerycas. Ota TeOpHs, XOTsl H HaXOAUBIUAsCA elle IOX
BIusiHMeM ApwuctoTeNsi U ABULEHHBI, Bbi3Bajla K JKH3HH
HOBBIe HCCJeJoBaHHs. BKJaj TEOPETHKOB (HHTEHCHBHOCTH
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dopM» CTaJ BaXKHBIM MOMEHTOM B Jie/le MaTeMaTH3allUH 3a.
KOHOB TPHPOJHI; 11O STOMY NOBOAY CM. TJI. 6.

B nepuox mnosgHero cpelHEBEeKOBbS HayKa CTaHOBUTCS
MeHee CNeKyJSATHBHOH, B GoJjbluefi cTeneHU OMHpaeTcss Ha
pasBUTHE TEXHHKHU U NPAKTUUECKOH XKHU3HU. D10 GhlJIa 310Xa
nepBoro orsecrpespHoro opyxusi (1337 r.), KpUBOILIMIHBIX
MEXaHH3MOB, YCOBEpIIEHCTBOBAHUSI JBHrareseil (c KUBOH
TAroH, TUAPABJIMYECKHX, 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 Hrtanuu Havaso XV B. XxapakTepUayercsi BO3POCIIUMH CBi-
3MH C BOCTOYHEIMH LUBHJIU3aUHsIMH. B mouckax cowoosHu-
KOB NPOTHB TypoK Busantus cGiusunach ¢ 3anaiom, U B
yacTHOCTH ¢ Benenueii. B Te BpemeHa BeHelHaHCKHE KOpa6-
Ju GOPO3AMJIH MOPS U GoraTble KyMIBI FOpoja HOXKeH Besu
OXHBJIEHHYIO TOPTOBJIIO C TOPTOBEHIMH ropojaMu bBiuxkuero
Bocroka. OHH BKJIafRIBa/ld CPEICTBA B CHapsXKEHHE JKCIe-
JUIHH, OTHPaBJSABIIMXCS Ha NOUCKH HOBBIX TOPTOBHIX MY-
Telf, H CTPEMHJIHCh YKPENHTb CBSI3H C APYI'MMH LIMBHJIH3a-
uusMH. B cuny cBoero reorpaguueckoro nosioxkeHus Hra-
JIHSl cTaja IJIanjapMoM NoxXojoB Ha BocTok, mosromy oHa
CHIrpajia oco6yi0 pPoJib B «BO3POXKAEHUH» 3aNafHOH KYJbLTY-
pul. OTciozia HOBHIH NOABEM HHTEJIEKTYaJ bHOH JesiTeNb-
HOCTH paclpOCTPAHUJICS HAa JAPYyrue eBpONeHCKHe CTPaHH.

[Tocne nanenusi Boctouno#t Pumckoii uMnepuu Havascs
MPUTOK BH3AHTHHCKHX y4eHHIX Ha 3anaj, OTKPBLICS JNOCTYM
K TDEYeCKHM BapHaHTaM JpPEBHHUX TEKCTOB. DTO BBI3BaJIO
NepecMOTp M CTUMYJIHPOBAJO KPHTHYECKOe H3yuyeHue rpe-
YecKMX TPaKTaToB H yKe CYIIeCTBOBABLUIUX HX IePEBOJIOB.

[NapanjensHo ¢ ycBOeHHEM TIpeyecKOil HayKH 3apoiH-
Joch IBHXeHHE 3a pedopMy HayuyHHIX MeToAoB. Huxosai
Kysanckuit (1405—1464), HeMenkHil MbICJAUTENb H JesTeNb
UEePKBH, NOCBSILABIIMA Yachl JOCyra MaTeMaTHKe, cOxKaJel
0 TOBOLY HECIOCOGHOCTH CXOJACTHKH ¢H3MEepPATb»; €ro
Hjesl OCHOBHIBATh BCAIKOE 3HAHME HAa U3MEPEHHH 3HaMeHOBa-
Jla HayalJlo PasBUTHS COBPEMEHHOH HayKH.

Jleonapno na Bunun (1452—1519), BceoGpemmomas 06-
PasoBaHHOCTD M HHXKEHEPHBI reHHH KOTOPOro HEU3MEHHO
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BLI3BIBAIOT BOCXMILEHHE, CYUTAJ IJIaBHBIM CPELCTBOM NO3Ha-
HUS HaOyiofeHHe u nox BiausHueM Hukonas KysaHckoro
NBITAJICS BBIPA3HTh 3aKOHBI NMPHPOIBI B BUIE KOJHUYECTBEH-
HBIX COOTHOIIeHHH. OH ¢ npeHeGpeXeHHWEM OTHOCHJICH K
KHUXKHOH 3DYIUIMH M YMO3DHUTENbHHIM IIOCTPOEHHAM H,
NPOSIBJISASL CKJIOHHOCTh K KOHKPETHBIM BelllaM H HeMoCpeacT-
BEHHOMY JE€HCTBHIO, NPONOBENOBAJ SMOUPHYECKHHA U HHTYH-
THBHBI# IOAXOZ.

B To Bpems kakK sTH pejopMmaTopbl HAYKH paTOBaJH 3a
HaO/MoNeHUA Hal NPHPOAOH U TPeGOBaJIH SKCHepHMEeHTaJb-
HeIX (DaKTOB, JeATeNH NOPAKTHKH — PEeMec/JeHHHKH, HHKe-
HEpEl U XYNOXKHHKH — HAaKaIJIHBaJ{ OMNBIT, 3ajaBaJiu ceGe
BONPOCHI O CYIIHOCTH SIBJIEHHH, C KOTOPHIMH OHH CTaJIKHBa-
JIUCh, W TIOCTENeHHO mnpuoGpenu GoraTeie 3SMIHPHYECKHE
[O3HaHUsI. 3TO HampaBJeHue pasBuBajoch B XV B. moj
MOKPOBHTEJILCTBOM IIPaBUTeJIEH.

EBpomna Toro Bpemenu Gbl1a pasiapobJieHa HA MeJKHe ro-
cyZapcTBa, TNOTpsicaeMble GeCKOHEUHBIMH MOJIHTHYECKHUMH
nepeMeHaMH M HeCKOHYaeMbIMH BofiHamu. MIx GoraThie u Mo-
ryllecTBeHHblE NPaBUTENIH AKTHBHO 3aHMMAJMCh TIPaKIaH-
CKHM H BOEHHBIM CTPOHTeJbCTBOM. OHH NPHIVIAIUANH KO
IBODY apXHTEKTOPOB H HHXKEHEPOB W MOPYYaJH HM pemaTh
BO3HHKABIIKE NPH 3TOM TeXHHYECKHe NPoOJeMBi. 3a4acTyio
HeCrnocoOHBIe TMOHSITh apPXHMENOBHl TEOPHH, Kacalomuecs
MEXaHHKH, T'MAPOCTaTHKH H T. 1., 35TH NPAKTHKU BHOBb OT-
KphIBaJIM TOJyYeHHbIE JPEBHUMH Pe3yJIbTaThl B HYXHBIX MM
obsiacTsiX M H06GaBJSI/IM K HUM CBOH HOBILIECTBA.

MuororpaHHpie JIHYHOCTH B CHJIY BO3JIOXKEHHHIX HAa HHUX
pa3HOOGpasHBIX 3alay — NPOEKTHPOBaHHE BOEHHBIX VK-
penyieHHH, CTPOHTENLCTBO MOCTOB, IIJIAHHPOBKAa TOPOXOB,
u3o6peTeHHe BOEHHBIX MAIIMH H T. N.— OHH ORIM K TOMY
xe xynoxHukamu. Habmozmas mpupony u crpeMsck K ee
BEPHOMY BOCIPOHM3BENEHHIO, XYHZOXHHKH UHHXBEUYeHTO BhI-
paboTaju CHCTEeMYy [IpaBHJI, NMO3BOJISBIIMX H300pasHTb pe-
aJbHOE MPOCTPAHCTBO HA IVIOCKOCTH: NPAaBHJa MEepPCNeKTH-
Bol. ['1aBHast posib B 5TOM mpuHamiIexkana ®. Bpyuennecku,
JI. B. AnsGeptH, Jleonapno na Bunun, ITbepo penna Opan-
yecka. Aun6pext [iopep H3yYWsl OpaBHJA NEPCHEKTHBHI
BO BpeMs cBoero npe6biBaHus B MiTajun u BBeN MX B ymnor-
pebienne B ['epmMaHny, H3JI0XKHB OCHOBHBIE NMPHHIUNKI Nep-
CNEeKTHBBI B CBOEM 3HaMeHHTOM TpakTare «HacraB/jieHHe o6
H3MEPEeHHH LMPKYJeM H JHHefiKoi» (1525).
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11. Pacnpoctpasenue Hosbix upueil B XVI B,

PacnpocTpaHenne HOBBIX MAEH IPOMCXOMAHJIO, O-BHAMMOMY,
CpaBHHTENBHO Mel/ieHHO. KoHcepBaTHBHBIE YHHBEPCHTETH
Jepxalli MOHOIOJIMIO Ha MNperojaBaHHe M XPaHHJH Bep-
HOCTb CXOJIACTHYECKHUM AOKTPHHAM.

Yuenniii 3moxu Bo3spoxneHust Bcerfia paGotas B OZHHOY-
Ky, Hay4yHoro coo6lLiecTBa He cymecTBoBajgo. Haxoxascs
Ha XKaJIOBAHUH Yy KaKOro-HHOYAb MelleHaTa, OH JO/KeH Obla
COXpaHSITh MOABHUKHOCTb, YTOOBI B JIIOGOH MOMEHT IOCJeN0-
BaTh NPU3BLIBY CBOMX INOKpOBHTeJefi. BbiHyxIeHHBIH mnpo-
IaBaTh CBOH YCJYTH NpaBUTesIM H IOCTOSIHHO Ornacasch
BIIaCTh B HEMHJIOCTb, OH PEBHUBO obeperasn CBOH OTKPHITHS.
OGmenune ¢ IPYruMH y4YeHBIMH 4acTO CBOAMWJIOCH K CONEpPHHM-
YeCTBY U BHI3OBY Ha COpPEBHOBaHHe.

HsoGperenre kuuromeyatanusi ['yrenGeprom B 1434 r,
JIOMKHO GbIO GbI YCKOPUThH PaclnpoOCTpaHEHHE HOBBIX 3Ha-
Huil, OIHAKO 3TH 3HaHMS He BCerja MNOAAABANUCh HU3JIOXKe-
HHIO B QopMe KHHTH, Ja H U3TOTOBJIEHHE KHUI'H CTOWJIO OYEHb
zoporo. B camom Havyase KHUromeuaTaHue ¢ TPYAOM MOIJIO
NPOTHUBOCTOSITH MOTY4Yell OpPTaHH3allUM NEepernHCYHKOB, Ha-
JAJUBLUIMX HACTOSIIIYI0O HHAYCTPHIO MPOU3BOACTBA PYKOIH-
ceit. TeM He MeHee neuaTHasi KHMra HMe/a IPeHMYILECTBA
nepej PYKONUCHOH, W K KOHLY XV B. NPOU3BOACTBO KHHF
yBesiHuuioch. C neyaTHBIX CTAHKOB OJHOH Jiuiib Beneuuu
CXOZHJIO GOJIblLIe KHUT, yeM ObIIO MyIleHOo B o6pallieHue Bee-
MH IniepenucydkaMu EBpomnsl.

JlocTynHEIe JIMIIB Y3KOMY KPYTY UHTaTelsell, Hay4HEIE CO-
YUHEHHs He MONAJIU B YHCJIO NePBLIX MeyaTHLIX KHHUT. ToJBKO
B 1482 r. BpilLIO nepBoe meuaTHoe usnaHue «Hauasny EBkan-
Iia B JaTHHCKOM nepeBofie Kamnana Hasappckoro, caenan-
HoM B XIII B. Tpynst Anostonus u Apxumena Gblid Hame-
yaTauel Jub B XVI B. Ony6/auKOBaHHbIE HA JIATBIHH, STH
TPYJbl ObUIH JOCTYIHEE JAJIEKO He BCeM. SI3BIK CTas cephbes-
HEIM IIPENsTCTBHEM K GHICTPOMY pacIpoOCTPaHEHHIO 3Ha-
uui, u nosauee Ilavosnu, Tamunel u JlekapT cosHatesnbHO
nucalii cBOoHM paboThi Ha PasrOBOPHHIX sI3BIKAaX (HTaJIbsiH-
CKOM, (paHILy3CKOM).

Haxowen, ¢gopMa rpeyeckux reoMeTpHuecKHX TPaKTaTOB
HE COOTBETCTBOBaJia BKYCY 3amaJHBIX YYeHBbIX, HX HHTEpe-
caM GoJbliie OTBeYaJu anre6pa u apupmeTnka apaGos.
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12. MepBbie ycnexu: apudmeTHxa n aaredpa

YcuneHne KOHTAaKTOB MeXAy TroCyJapcTBaMH, pasBHTHe
TOProB/IM U GaHKOBCKOM cucTeMbl — Beneuust craja ¢uHaH-
COBbIM IieHTpoM EBponkl — Tpe6GoBanu NpocToil B oOpalie-
HHM ¥ JIETKOH B NMpHMEHeHHH apudmeTHrH. s o6yueHHs
TOPTOBLIEB, GAHKHUPOB, PEMECJEHHHUKOB H T. H. MOSBHJIHCH
nepBble yueGHHKH. DBosbinoe BausiHue nosyumiaa «Cymma»
(1494 r.) Jlyku I1ayosu, HacTosAIasi CyMMa MaTeMaTHYECKHX
3HaHMH TOH 3noxH. B Heft GbljIa MOJHOCTBIO BOCNIPOM3BEeHA
«Kuura abaka» (1202 r.) Jleonapno ITusanckoro. [Ipu aBo-
pax eBponeficKHX BJajibK (Bo PjopeHuuu npu asope Me-
Iuud, B PuMe npu manckoM JBope H T. 1.) CTajH CO3XaBaThb-
cs1 nyGauuHble GUOTHOTEKH.

Pacier yueGHo#t suTepaTyphl B I'epMaHHM NOCTYXKHUJ
HayajJioM CO3JaHHS HACTOAIIEeH anreGpauyecKod IIKOJIBI,
KOTOpasi chirpafla 3aMeTHYIO POJIb B YCTaHOBJEHHUH YHOG-
HBIX CHMBOJIMYECKHX OGO3HaueHuH.

He MeHee akTuBHO#l Obl1a MTaJbsiHCKasi IIKoJa. Ee
NpeACTaBUTENH 3aHAJNCh NpPo6GJeMON pa3pelleHHs: ypaBHe-
HUH TpeThell U YEeTBEpPTOH CTeNeHH U B KOHLE KOHIIOB, NOCJje
a(peKTHBIX B3JIETOB W NajieHuH, MojorpeBaeMble NyXOM CO-
PEBHOBAHUS M CEKPETHOCTH, CIPaBHJHUCh C Heli (cM. Ii1. 3).

3a HCKJ/IOYEHHEM 3THX YCIeXOoB B aJjreGpe, KoTopas pas-
BHBaJIaCh KaK NpojoJiKeHHe apa6CKoH Tpajuiuy, MaTeMaTH-
yeckasi Hayka MouTH He o6orarusach B 3moxy Bospoxne-
Hua ). OfHako mpakTHuecKHe pa3paboTKH XYIOXHHKaMH
NPOEKIHH MOArOTOBUJIH NOYBY AJi OGHOBJIEHHS TeoMeTpHM.
Boo6uie Heo6X0nMMOCTh HAYYHBIX H3BICKaHUH IJIS1 pelieHust
TeXHHYECKUX 3ajad, OCO3HAaHHAs Yy4YeHbIMH-HHXKEHepaMH,
co3jjana GJaronpusiITHEIE YCJOBUS AJA HEGHIBAJOro MOXBE-
ma Hayku B XVII B. Pematomyio poss B 3TOM CHIrpaso HH-
cnpoBepxkeHne Konepnukom u Kensiepom npeBHeit kocmo-
JIOTHH.

13. Peopma actpoHomui. KonepHuk

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

1) S1u ycnexH, oxHaKo, HMeJH OTPOMHOE 3HaUeHHe J/Is CTAHOBJEHHS
eBponeiickoil MaTeMaTHRH, OHH NOKa3a/H, ¥TO APEBHHE He BCe 3HAIH», —
Hpun, ped,
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MuH, OBUIH WIMPOKO W3BecTHH Ha 3amafe. CXosacThl MPUHSA-
JM acTPOHOMHIO ApwucToTeNss H NONBITAIKCh TNOJYYIle
NP HCIOCOGHTD ee K TpeGoBaHUAM TeosloruH. Bojee maTemary-
yeckasi Teopus Ilrosiemesi, KoTopasi paccMaTpHBajach IMpoc-
TO KaK rHunoTe3a, He 0Gsi3aTeNLHO ONHCHIBAIOMas HeHACTBHU-
TEJILHOCTB, CJYXKHJIA B OCHOBHOM IJII KOHKDETHHIX HYXKA
MOpeNJIaBaHUs, BHIUYMCJIEHHS KaJjleHiapsd H T. I.

MsaTexHble BesiHUsI, 3apofuBINMecs B 3Moxy Boapoxne-
HHUs1, OblJI HampaBJsieHbl MPOTHB OOBENUHEHHOTO aBTOPHTETa
uepkBu u Apucrotesns. MM cmocoGeTBoBajla KPUTHKA Kato-
JIHYECKOH JOKTPUHBI HEKOTOPHIMH I'YMaHHCTaMH, pacXoxKie-
HHUS MeXJy NaHHBIMH HaOJIOJEHHH U CXOJIACTHYECKHMH Teo-
pHSIMH, & TakKxKe HEJOBOJILCTBO 3JIOYNOTPeGJeHHAMH AyXo-
BeHcTBa. Packos mepkBH MOCJ€ NPOTECTAHCKOH pPedopMEl
ObLT MPUHAT C HTY3Ma3MOM Kak CPeiCTBO OCJabuTh ee Mo-
rymectBo. IIporectaHTH3M cymes NpHBJEYb Ha CBOIO CTO-
pony MHorux fesitesneft BospoxneHusi BHUMaHHeM K JIHUHEIM
B3TJISIZAM M MHEHHSIM JIOZe!l H OTKa30M NPEKJIOHSTECS Nepex
aBTOPUTETOM MamEL.

OGHOBJIEHHE aCTPOHOMHH, KOTOPO€ BJIHJIOCH B 3TO JBH-
JKeHue MPOTHB APHCTOTENST M CXOJIACTHKH, GBUIO MOArOTOB-
JIEHO HOBBIM TIEPEBOJOM C IPeUecKoro Ha JaThiHb «AJjbMa-
recra» [lronemesi, kotopmii caenanu I'eopr Ilyp6ax m ero
yueHHK PerunomonraH. dro HoBoe usmaHue (1515 r.) Bwis-
BaJI0O B YHHUBEPCHUTETaX MHOTOYHCJIEHHBIE JUCKYCCHH O CHC-
Teme ITronemes. 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 Obljla MOKasaHa HETOUHOCTH CHcTeMbl [Irosiemesi, cor-
JIacHO KOTOpOi#l 3eMiisi 3aHMMaeT HEHTPaJbHOE MecTo BO
BcesieHHOH, W 3amumalnach peBOJIONHOHHASI 1O T€M Bpe-
MeHaM ujes o nBmxkeHHH 3emun Bokpyr Cosnna. Bynyuu
KaHOHHMKOM BapMHHCKMM — WieHOM Kamutysa Bo Ppombop-
ke, KonmepHuk H0Jiro He pemiajicsi BRICKAa3aTb CBOM MEICJIH,
a ero pykonuch 30 JeT ocraBajiach HeONnYGJHKOBAaHHOH.

B cucreme Komepuuka mnentp Bcenennoit Haxoautcs
BOMK3H HemoxBHkHOrO COJMHIA, BOKPYT HETO PacHoJIOXKeHH
OpOUTH MJIaHET — MaTepHasbHBie Chephbl, KOTOpHEe 6Jaro-
Aapsi cBoe#t chepuyeckoll opme BpalIalOTCs BOKPYT ILEHT-
pa 3eMHOH OpOHMTH, NpPH 3TOM BCS CHCTEMAa COAEPHKHTCH
BHYTPH C(ePbl HENMOABHIKHBIX SBE3.

Marematuueckas Texuuka KonepHuka He oT/iHuanach OT
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TeXHUKM [ITOJIEMesi; MPEBOCXOACTBO €ro METOXOB OGBACHS-
JIOCh B OCHOBHOM YHH(HKauuell H cHcreMaTu3auuelf ABHXKe-
HUH: OH HCXOIMJ HCKJIOUHTENILHO H3 NPHUHIHUNA paBHOMeEp-
HOTrO IBHKEHHS 10 OKPYKHOCTH, H AJIUTEJILHOCT OGP aleH s
niaHets! Bokpyr CoJiHIA oOKa3piBajack TeM G6OJblie, ueM
naJjblie oHa orcrosijia oT CosHia.

[Tpu cBoeM nosBieHun yueHue KonepHuka, uayliee Bpas-
pe3 ¢ YHHBEPCHTETCKOH Tpajuuued, Halljlo MaJio NocjeoBa-
tenell. OHO OBUIO OCYXIEHO KAaTOJIMYECKOH LEPKOBEIO,
npaBjia, TOJABKO nocJe Toro, kak Jlxxopnano Bpyuo (1548—
1600) BBIBeJ BCe CJIEACTBHSI M3 TeJMOLEHTPH3Ma M, «IPOJIO-
MUB» HeGeCHbIi CBOJl, 3aMeHHUJI ero Oeckoneuroti Bcerenrnod,
cocrosiell H3 MHOXeCTBa MUpO8, TIONOOHEIX HameMy, CxBa-
yeHHHIH MHKBH3MIMEH, OH 3amJlaTUJl JKU3HBIO 3a CBOM Jep3-
KHe B3TJISBL.

Ocy:xeHue IepKBH ObUIO He eMHCTBEHHBIM IPeNnsTCTBH-
eM AJs pacmpocTpaHeHust yueHus KomepHuka. AGTPOHOMBI
BHIBHHYJIH Maccy (pU3NYeCKHX JAOBOJOB, B CHJY KOTOPHIX
IBiKeHHe 3eMJH HeBo3MOXKHO. HecooTBercTBHS MexnRy
TeopHell U HaGMIONEHUSIMH TOJIKHYJHU JOATCKOIO aeTPOHOMa
Tuxo Bpare (15646—1601) Ha oTka3 ot yueHus Konepnuka
¥ MOUCKH HEKOTOPOTO KOMITPOMHCCA.

14. 3akonnl Kensepa

l'opasno 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 3JokJiodeHufi. Kak
npoTecTaHT, OH Gbl1 u3rHaH u3 I'pama, xorza K BJAacTH B
ropoje npuuIuId KaToqukH. OH GhL1 TPHHAT npu ABope Py-
Ionwga 1I B Ilpare u cayxua accucrenrom Tuxo Bpare, a
nocjie ero CMepPTH 3aMeHHJI €ro B JOJ/LKHOCTH NPHABOPHOro
MatemaTika. [losHaHusi Kemsiepa B acTPOJIOTHH BBLICOKO
LEHUJIHCh, M ONHOH M3 €ro OCHOBHBIX 00sI3aHHOCTEH CTaJo
cocTaBJieHHe TOpPOCKONa €ero KOPOJIEBCKOTO BeJIHYecTBa.
Marr Kennepa Obila O6BHHEHa B KOJIOBCTBE, M Ha BO3-
Gy>kIeHHOM MPOTHB Hee MpPOLECCEe OH B3sia Ha cels ee 3ally-
Ty. On Maso 3apa6aTeiBajl, IOCTOSTHHO HCHBITHIBAJ MaTepH-
albHple 3aTPyAHEHHsl, HO HHKOTAa He Opocal CBOHMX
HayyHpIX Mcc/eZoBaHUM, Besl ero xusHb — CBHIETENBCTBO O
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TPYAHOCTAX, KOTOPHIE NMOPOH BIMANAIH Ha JOMO HEMELKOTro
YUEHOrO TOTO BPEMEHH.

B cucreme Kemjiepa nBuXKeHHE IUIaHET OMKCHIBAETCS
NPOCTBIMM MaTeMaTHYeCKHMH 3aKOHaMH, KOTOpbie OH ycTa-
HOBHJI SMIIMPHYECKHM IyTeM, HcXons u3 cBoux u Tuxo Bpa-
re acTPpOHOMHUECKHX HaGJIofeHuH.

IlepBriit 3aKoH (choOpMyJHPOBAHHEIH BMeCTe CO BTOPHIM
B 1609 r. B «<HoBO# acTpOHOMHHUY) IVIACHUT: «Kaxc0as niarnema
Odsuscemcs no aaauncy, 8 00HOM U3 (PoKYycog Komopozo Ha-
xo0umcs Coanye». Bropo#i 3akoH NOCTyJHpYyeT, 4To Mpf-
Masi, coefuHsouas njaHery ¢ CoJHuEM, ONHCBIBaeT pas-
Hble IVIOIaJH B DaBHble OTPe3KH BpeMeHH. TpeTHit 3aKoH
(nosiBuBIMiica B «[apMoHuu Mupa» B 1619 r.) raacut, yro
Vi Bcex mJaHeT oTHowenwe 7%a® (rne T — Bpema nodn-
Horo o6opoTa U @ — GoJbliasi NOJYOCh JIMICA) MOCTOSH-
HO.

Teopust Kensiepa nouwia 3HayuTeNIbHO Jajbllie TEOPHH
KomepHuka B cBoeil nepeoligHKe NpPHBBIYHBIX ILI€HHOCTeH,
KenJiep He HOBOJILCTBOBaJICS 3aMEHOH OJHOH CHCTEMBI JBH-
XeHHA 10 OKPYXKHOCTH JApYrod nogoOHOH cHCTeMOH, HO
npujan TpaekTopuaM mJiaHer ¢opMmy asvunca. Kpome To-
ro, OH OTKa3aJici OT INPEANOJIONKEHUs O paBHOMEDHOM JBH-
skeHUM IaHeT. Mcueanu Takke MarepuaJbHbie cephi, He-
cyliHe IJIaHeTH; ORHAKO MPOCTPAHCTBO, COAEpIKalleecs B
cthepe HEMOABHKHBIX 3Be3Jl, OCTABAJIOCh KOHEYHBIM.

Ha6monenus nusanna Ianuneo Ianunest (1564—1642),
BelNOJIHEHHBIe UM B 1609 u 1610 rr. npu nomouu Tesecko-
NOB COGCTBEHHOTO H3TOTOBJIEHHS, TIOATBEPAHJIH TE3UC T'E€JIHO-
neHTpusMa. lanuiefl OTKPHITO NMPH3HAN TreHOLEHTpHYeC-
KYyI0 TEOPHIO M NOABeprcsi NpecsefOBaHHAM WHKBHU3HIHY.
B 1630 r. oH Hamucan cBo#i 3HameHuTHHi «[lmajor o aByX
IJIaBHEHINMX CHCTeMax MHpa, NToJIeMeeBOH H KONepPHHKOB-
ckoii». B HeM TpH yuacTHHKa: CTOpoHHHK Teopuu Komep-
Huka CanbBuaTu (32 HUM ckpbiBaercs cam lanumnefi), ero
apyr Carpeno, 3aHUMAOIMA HeATPaJbHYI0 NO3HLMIO, H
CuMNJIHYO, 3alIUTHUK CXOJIACTHKH M  apHCTOTe/NHu3Ma.
B 1633 r. T'anuneit npeacran nepes TpUOYHAJIOM HHKBH3H-
UM U NOJ YTPo30#l NEITOK ObL BHIHYXKIEH OTPeYnCs OT CBO-
HX B3rJsjoB. Jlo KOHLA KH3HH OH OCTaBaJICsl MOJ HEYChIM-
HBIM HaJ30POM HHKBH3HIMH B [OJIHOH AYXOBHOH M30JALHH.

HoBble B3rasiaer, Koropele Heciu Teopuu KonepHuka
n Kensnepa, umenn Gosibluoe HayyHoe 3HaYeHHE, 3aMKHYTHIA
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HepapXHUYeCKHA MHP, B KOTOPOM Yy KaXKIOro Te/ja HMeercs
CBOE <«eCTECTBEHHOE MeCTO», NPEBRPAaTHJICS B GECKOHEUHO
npoTsXKEeHHOe MPOCTPaHCTBO, B KOTOPOM BCE MeCTa IKBHBa-
JIeHTHBI MeX1y coGoli. UesoBek mepecTall HAXONHUThCS B He-
N0JIBHKHOM 1eHTpe BcesieHHO#, BOKPYT KOTOPOro Bpaiaercs
MHp, @ 3eMJsl cTajla OfIHMM H3 MHOTHX HeGecHBIX Tell.

BnepBoie yueHble OTKa3aJHCh OT BEKOBOH TpagvUHM H
peJIMTHO3HOMN JOKTPHHEI B N0JIb3Y T€OPHH, NPEACTaBISAIOIIEH
MaTeMaTHyecKue npeumyuiectBa, xorsi Komepruk u Ken-
Jiep, JIIOAM I'VTyOOKO PeNHIHO3HEBIE, BEPHJIH, YTO GOT LOJIKEH
GblT OTAATH NPEATNOYTEHHE NPOCTOM MaTeMaTHYeCKOH Teop HH.
9ro 6euto mpumerofi XVII B., BcraBiero Ha nyTh NMoucka
3aKOHOMePHOCTeH, JONYCKAIOUWUX BhIpaXKeHHe rapMOHHYHbI-
MH MaTeMaTHYeCKHMH (OpMYyJaMH.

15. Marematn3auus Haykd B XVII B,

Tenepp MaTeMaTHKa mosyuyusia GBICTPOE pa3BHTHE: 3aKOH-
YUJICS JUINTEJbHBIA NPOLECC COBEPLIEHCTBOBAHHMS CHMBOJIH-
yecko#i ajreGpsl (Buer), Bo3poauiace Teopus unces (Pepma),
6ota cosnaHa Tteopusi BeposaTHocteit ([Tackanp u ®ep-
Ma), aHaJuTHuecKasi reomerpus (Ilekapt), ucuucienue Gec-
KoHeyHo MaJibixX (Jleit6Hun, HeioroH). D10T GypHEI nOABEM
pacUIMpU/ mose AeHCTBHA MaTeMaTHKM M HampaBuJ TOTOK
ee KuUNyueil SHepruu B ApPYyrue HaykM. MarteMaTHKy Hauu-
HalOT NpPHUMEHATb B PasHbIX pasfenax ¢usuku. Cam xa-
paKkTep Hay4HOH HeATeNbHOCTH MOJIHOCTHIO H3MEHHUJICS.

Pere exapt (1596—1650) npexcraBisii cebe MHD Kak
BOMJIOIEHHYIO F€OMETPHIO H CBOIO MEXaHUCTHYECK VIO (DU3HKY
CTPOMJI JIMILL HA MOHATHAX NPOTSKEHHOCTH, GOPMBI H IBH-
xeHus. OH Gbl1 yGexkAeH, YTO CHJIBI, BHI3HIBAIOIIHE IBHKe-
HHe, NOAYMHSIOTCS HEH3MEHHBIM MaTeMaTHUeCKHM 3aKOHaM.
Tak kak ¢opMa CBOAHMTCS K MPOTSKEHHOCTH, TO NPOTSIIKEH-
HOCTh MOXHO BBIPAaSHThb B MaTeMaTHYeCKHX TEPMHHaX, H
HOTOMY MHp (KOTODHIi €CTb HE YTO HHOE, KaK MpPOTSKEH-
HOCTh W JBHXKEHME) MOXHO MaTeMaTH3HpPOBaTh.

Ceou npexctapienus Jekapt pacnpocTpaHsi Ha GyHKIU-
OHHPOBaHHE YeJIOBEUECKOro OpPraHH3Ma H paccMaTpPHBaJl €ro
KaK HeKHH MexaHu3M, aBTOMaT.

Kak u Hexapr, Ianunedi cunran, 9ro B Mupe JAeHCTBYIOT
NPOCTHIE W HEH3MEHHbIe MaTeMaTHUecKue 3aKoHet. Ho oH
onucas Goaee ACHO H MOJNHO CBOH HOBBIH 3KCIEPHMEHTa/b-
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HbIf MeTOZ M OJlecTAlle MPHUMEHHJ ero B CBOHX paboTax Mo
M3YUEHHIO IBHXKEHHS W cBoGOAHOro nafenus teda. OH mosa-
raj, 4ro BCsAKasg HayKa JOJKHa CTPOHTLCH MO o6pasiny Ma-
TEeMaTHKH: ee Pe3yJibTaThl JOJIKHBEI BBIBOAHTHCS H3 8KCHOM
JENYKTHBHBIMH PacCyXKIEHUSIMH.

B 10 Bpems kak pnia Jlekapta ocHoBomoJsararouiie npHH-
nunel ¢GU3HKH GBUIM YHCTBIMHM TIOCTPOEHHMsIMH pasyma, la-
Jqusefi nosaraJj, 9TO OHM JOJIKHBI OCHOBBIBATHCSl Ha OIKITE,
3KCNepHMEeHTa/NbHBIX (aKTax, HaGmogmenusix. OH cuurad,
4TO Ha CMEHY KauyeCTBEHHOMY apHCTOTesIeBY NMOAXOAY JOJIK-
HO NMPHUHTH KOJHYECTBEHHOE ONHMCaHMe fBJIEHHH.

IlepBo#t Hayko#i, K KOTOpo#i Obil IpUMeHEeH HOBHIH Me-
TOJ, CTajla MeXaHWKa — GLUIH YTOUHEHBI €e aKCHOMBI, BBI-
sIBJIeHBl o6uipe 3aKOHBl M T. A. OHa MOCHyXKWJa MOJEJbIO,
KOTOPYIO TBbITAJMCh NPUMEHUTh A M3yuyeHHs APYTHX $iB-
JieHui#, Hanpumep ontuuyeckux. HBIOTOH cymesn BBecTH
#e6eCHYIO MeXaHHKY B pPaMKH oOOleH MeXaHHMKH, yCTaHo-
BHB CBOY 3HaMeHUTBIH 3aKOH BCEMHPHOro TsAroreHus (1686 r.).

16. Hayunas xu3up B XVII B,

Pacminpenne HayuHoit jgesrensHoct B XVII B. B Ebpome
(Anrans, Ppannus, Tepmanus, Tomnangus u Hranus),
pa3BUTHe, XOTS ellle U HecMeJsioe, 06pa30BaHus (B KOJIIELKAX
CHJIaMH HMEe3YHTOB W APYTHX DPeJIMI'MO3HBIX OPAEHOB) CONpO-
BOXKJAJIOCh POCTOM 4YHCJIa JOAeH, Tak WM HHaye CBsI3aH-
HEIX C HayKo#.

YHUBepCUTETHl OCTaBaJIUCh BEPHHI CPELHEBEKOBOH Npo-
rpamMme 4 He UrpaJ/iy NPakTHYeCKH HUKAKOH POJIM B MOLBEME
Hayku. Eciu HekoToprle W3 BeMMKHMX Yy4eHBEX-(puaocotos
(Oekapr, Ilackanp, Jlefi6HHI) W MOJYYHJIH YHHBEPCHTET-
CKoe oOpasoBaHHME, HX BCEOOBEMJIIOIME MO3HAHHA OBNIH
CKOpee IJIONOM JIO603HATEbHOCTH, KOTOpasl 3acTaBWia HX
MyTEMmeCTBOBATh 10 €BPONEACKHM CTpaHaM B MOUCKaX NMpH-
KJoyeHuH, uHpOpManvH ¥ HOBbIX 3HaKOMCTB. Tak, JlekapT
NpoBes B myTewlecTBUAX 12 JieT, mocemias KOpoJieBCKHe ABO-
PbI, CAyXHJ TNPOCTHIM COJIIATOM B HECKOJBKHX apMHusXx,
npexje uyeM noceqauThest B Ionanauy, KoTopasi NpuBieK/a
ero 6osbiieit, yeM B APyrux cTpaHaX, CBOGOIOH CJIOBa.

Yuenbie — B XVII B. nopoii yueHsie-o6uTeNH — OCTa-
BaJICb e€lle H30/IMPOBAHHBIMH APyl OT JApYyra, KOHTaKTHi
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GulsH 3aTPyAHEHBI. UTOGBI COOGIUTL O CBOMX pe3yJ/bTarax,
OHUM NYCKajdu B OOpallleHHe HEeCKOJbKO KOMHi He6GOJbIIHX
cooflleHuH, CJAMIUKOM KOPOTKHX, YTOOBI CTaTh MeyaTHGH
pa6oTo#i, WJIH OOMEHHBANUCh MHUCbMaMH, B KOTODHIX H3JIa-
rajlu CBOM OTKPHITHs B 3alIK(ppoBaHHOM Bufe. YacTo Bo3HH-
Ka/JIi OKeCTOUeHHbIE CNOPHI, HampHMep H3BECTHBIH CIOp O
NpHOPHUTETE B M300pETEHHH HCUUCJAEHHSI GECKOHEYHO MaJIbiX
mexny HeioroHom u JlefiGHuuem.

17. Co3panne akajieMuii HayK 4 X PoJb

OcHOBaHMe HayYHBIX OOIIECTB OBbLIO BHI3BAHO IKeJaHHEM
yCTaHOBHTb OOMeH HayuyHOH HHQopMauued H YnpoCTHTb
BCTPEUH JHofedl C OJWHAKOBHIMM HAayYHBIMH HHTEPECcaMH.
[lepBoit akanemuefi, OoGbeAMHMBINEH YyueHbIX, Obl1a «Aka-
Jemusi poiceii» (Academia dei Lincei), ocHoBanHast B 1603 r.
B Pume nox mokpoButesnbcTBoM KHs3ss Denepuko Uesn.

B Anrsum ¢ Havasna Beka @peHcuc bBakon (1561—1626)
paToBaJl 32 HayYHble KOHTAaKThl, H HeOOJIbIlne OOBEMHEHHUS
yueHBIX Bo3HUKJH B Kem6pumxke, Oxcdopae, a nocie 1645 r.
B I'pemam-Konnemke B Jlonnone. I[Nocnennee Guio opuny-
albHO yupexjaeHo B 1662 r. KopoJsieBcKOH xapTueil u moJay-
yu10 Ha3BaHue «KoposieBckoro oGliectBan.

B Tlapuxe oren Mapen Mepcenn (1588—1648), moHax
OpZieHa MHHHMOB, OpPraHH30BaJl HAyYHBIH KPYKOK H GJaro-
Japsl cBoell OGLIMPHON NepenucKe U MyTeIleCTBUAM CO3Aan
LeJNyI0 CeTh, N0 KOTOPOH 1uesJ o6MeH COOOCIIEHUSIMH MEXAY
yueHniMH DpaHuuu U Bcero Mupa. [Togo6Hyi0 ke poJib, X0Ta
1 B MeHbIleM Macwirafe, cuhirpas nepBulii cekperaps Kopo-
neBckoro oGuiectBa I'. OsbaeHOYpPr, KOTOPEIH CJIYXKUJI TPO-
MEXYTOYHOH «MOYTOBOH CTaHIMEH» B KOHTaKTaX MexkAy
Anrsveit u xKoHTHHeHTOM. CBOH KpYXKOK MepceHH HasBal
«[Tapuxckoit akagemueit» (Academia parisiensis); B Hero
BXOJMJIH CaMble 3HAMEHWThie yueHbie Toro BpeMmeHu (PoGep-
Basb, O1heH M buaes Ilackanu, Hesapr, Pepma u gp.).
B 1666 r. KonbGep ocHoBas AxajieMHio Hayk, opHIHATLHO
Ha3BaB TakK Ipynny, co3naHHyio MepceHHOM.

OcHoBaHMe akafeMHiHl CBHIETEJBCTBYET O 3apOXKAEHHH
CO3HATeJLHOH MOJNUTUKH €BPONefCKHX MNPaBUTENLCTB IO
OTHOLIeHHIO K Hayke. OHM NpUHAJHK Ha ceGsl HHHAHCHPOBA-
HHe Hay4HBIX HCCJAENOBaHHH, HCIOJHAA POJIb, KOTOPYIO HI-
panu mpexze Goratole MeleHaTel. OHH NpPeJOCTaBJAMH aKa-
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JEMHAM CPEACTBa JyIsl MPHUCYXKAEHHA KPYNMHBIX NpeMH#l noGe-
IUTENISIM €KETOAHBIX KOHKYPCOB, NPHBJEKaBIUHX CaMBIX
BBHIJAIOLIMXCS YYEHBIX.

TNapuxckas akagemuss Hayk H JIoHZOHCKOe KopoJes-
CKO€ OGIIECTBO B CBOUX OTHOLIEHHSIX C FOCYIapCTBOM Npexo-
CTaBJISIIOT HaM [(B€ BO3MOXHBIE MOAENH: B AHIVIMH POJb ro-
CyAapcTBa OrpaHuyeHa, M HayKa JIMIleHa BHMMaHHA INpa-
BUTENbCTBA, Bo PpaHumu rocyzapcreo, Gojee Goratoe u
MOT'YIIECTBEHHOE, B3siJI0O Ha ce6sl poJab NaTPpoHa HAyK H
BHEC/I0 GOJIBILON BKJIaJ B YKpeIJIeHHe NpecTmkKa AKajaeMuu,

INosiBasitoress Bepaunckas u Caukr-Ilerep6yprekas aka-
JeMHH HayK, OpraHu3oBaHHble 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 Ilerp 1
B 1724 r.1).

B Teuenne Bcero XVIII B. uncno akagemufi (MpOBHHIIH-
aJbHBIX. H OOILEHAIOHA/IbHBIX) MOCTOSIHHO YBeJHYHBa:
JIOCh, H OHH CHIFPAJIH 3HAYHTEJLHYIO POJIb B HAYYHOH XKH3HH
snoxu [lpoceemennsi. OHu moazepxuBaiu armochepy co-
NEePHUYECTBA, OJIAarONPUATHYIO IJis HAayUYHRIX OTKDBITHH, H
o6Jierunsiu o6MeH nH$opMaLuefi, co3aB HayuyHbIe XKYPHaJH,
KOTOpble OYeHb CKOpPO CAejanuch JIoGHMOH TpuOyHO#H yue-
HBIX.

Tocynapu meirajuch NpHAaTh GJECK CBOMM aKaJeMUsM,
NpUBJIeKass B HUX 3HaMeHuTeflunx yueHsix. Iletp I oGpatua
cBoil B3op K Dasemo, KOTOphIH# CTall HONTHHHBIM «ITHTOM-
HUKOM» yueHHIX, ¢ Tex mop Kak HMoraun u flkoB Bepuysiu
pasBepHYJH TaM CBOIO IPENojaBaTesIbCKYIO JeATeJbHOCTb.
On npurnacun Hanuuna u Hukosass BepHynanu — ceiHO-
Beil MoranHa — Ha JoskHOCTL akafieMHKoB B CaHKT-Ile-
Tep6ypr. Tam ke ABa AOJITMX NepHOAA CBOef XKH3HH paboTad
JleoHapn Ddiizep.

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

1) Orkpuirne TlerepGyprekoit AH coctosnocs B 1725 r,, BCKOPE
nocie cmepty Ietpa 1.— Mpum. ped,
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18. Marematuka 8 XVIII 8.

MaremaTnueckas xu3Hb Hauyajga XVIII B. okpalueHa cmo-
paMH MeXIy aHIVIHHCKOH HBIOTOHOBCKOH IUIKOJIOA M KOHTH-
HEHTaJILHBIMH IUKOJIAMH, BepHLIMH TOYKe 3peHus JleiG-
Huna. PeBHocTHRle yueHHKH HbloTOHa, aHriufickue Mare-
MaTHKH OTKa3biBaJHCh MPHHHMATh MCYHC/IEHHE GEeCKOHEUHO
MaJblX B aJrOPUTMHYECKOH JIeHGHHLEBOH ¢opme H OCTa-
BaJIUChb B CTOPOHE OT MNporpecca, MPOMCXOAMBIUIETO Ha KOH-
TuHeHTe. Ec/i B nepBod NOJIOBHHE BeKa CTOJbL GJUCTATE/b-
HBle yueHble, Kak MyaBp, Koyrc, Tefinop, Crupsusr u ap.
elle COXPaHSAJIH BLICOKMH YPOBeHb MaTeMaTHYECKMX HCCJIe-
JIOBaHMiH, TO BO BTOPO# NOJIOBHHE BeKa aHIVIMACKAas LIKOJA
GLICTPO TOTepsAsa Ku3Hecnmoco6HocTh. OHa ocTaBajach B
H30JISIIMH BIVIOTH JO TOIO MOMEHTa, KOTZa aHIVIMACKHHA
nepeBof «Tpakrara o AuddepeHIHaJbHOM H HHTErPaJbHOM
ucuncnennn» CumpBectpa Jlakpya (1816 r.) man eéi HoBbift
HMIYJIBC JJIS1 MCCJ/IeNOBAHUH.

Ha xonruHeHTe Hal/ojasCsi paciBeT MaTeMaTHYECKOTO
aHanusa. [Ipouno yBepoBaB B JOCTHXKEHHA HPOLLIOro Be-
Ka, B YaCTHOCTH MCYHCJeHHe GeCKOHEYHO MaJIhIX, aHAJIUTHKH
ynopsiiounsii GoJiee paHHHE pe3yJbTAaThl, MONOJHMIH HX
U NPHUMEHHJIH BO MHOIHX APYrHX 006/]acTAX MaTeMaTHKH.
Kak Hukorza npexpe, MaTeMaTHKH Yeprajd BIOXHOBEHHE
B 3a3jjauax (PU3HKH, a TEOPETHYECKHE Pa3MLILVIEHUA code-
TaJlMCh C SKCNEpHMEHTAJNbHBIMH HcclefoBaHuAMH. YacTo
pa6oThl MaTeMaTHKOB OBLIM OPHEHTHPOBAHH Ha MNPAaKTH-
YecKMe NMpUMEHEeHHs, W ellle He CYIEecTBOBaJO YeTKOoH rpa-
HHM MeXNIy HayKoH M TexHHKO#H. PelleHue 3afay MeXaHHKH
¥ HeGecHOH MeXaHMKH (CHJIBHO MaTeMaTH3HPOBaHHBIX 0O-
JlacTell) 4acTo CJYXKHJIO TIOBOJOM AJISi TEOPETHUYECKHX HCCIIe-
IOBaHMH W MPHBENO K CO3JAHHIO HOBBIX METOXOB M CPEICTB,
TaKuX, Kak AHddepeHnualbHbe YyPaBHEHHA, YPaBHEHHS
C YACTHHIMM INPOH3BOAHBIMH, BapHALMOHHOE HCUHCJEHHE,
(opmasibHOE HCUHCJIEHHE PAJOB M T. A.

XapakrepHoit ¢urypoit XVIII B. 6bi1 Jleonapn Diinep
(1707—1783). IlnoxoButeifi y4YeHHH, HajieJeHHbII HEOGHIK-
HOBEHHON pPabGOTOCHOCOGHOCTLIO, OH NPHMEHAJN CBOH TBOp-
YeCKHMH Jiap BO BceX OTpac/dX SHaHHH (ONTHKa, MeXaHHKa,
acTpOHOMHsl, CTAaTHCTHKa H T. A.). Yxen Cankrt-Ilerep-
6yprckoit u DepauHckoifi akamemufi, OH mnoaaepxKuBaj
NOCTOSIHHYIO MepemnucKy ¢ BUAHBIMH yueHbIMH EBpomnbl (Kie-
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po, Hanam6epom, Fonpa6axom u ap.). OH ymen cxBaTeBaTh
Ha JIETy HaMeKH CBOHUX KOPPECTOHJAEHTOB H Pa3BHBATh UX B
o6unpHEle Teopuu. I'eHuii 0606LIeHN s, OH cOGpaJ U yrnopsi-
JIOUHJ Bce paGoThi U pe3ysbTarhl, HAKOMHMBLIHECS B 06/1acTH
HCYHCJIEHHST GECKOHEYHO MaJbiX, ¥ Hamucald TPYAbL, KOTO-
pbie B TeYeHHe LEJOro BeKa CJYXKHJIH OCHOBHBIMH PYKOBOA-
CTBaMH IO aHAJH3Y.

19. PacuBer (paHIy3CKO#l IIKOJIBI
B anoxy Pesomounun

Bo ®pannun B Bek [IpocBemieHus Hayke He OBIIO UYXKAO
¢unocopckoe ABHKEHHE SHIHUKJONEAHCTOB. Pacuser ¢pas-
Iy3CKOH HayKH CJeoBajJl uepe3 IOKOJEHHE 3a MOALEMOM
JIMTEpaTyphl, H KOJ/VIEKTHB YYeHBIX TOTO BPeMeHH NpPOH3BO-
IuT cuiabHoe BrneuatsieHue (JlaByasme, Ieiff-Jlioccak, Bep-
tossie u Ap.). Hayka paccMarpuBajach Kak (akTop COIH-
aJIbHOrO Tporpecca M LIMPOKO pacmpocTpaHsanack. Jlanam-
Gep B «DHUIUKJONEANU» MBITAJCS OOBACHHUTH OCHOBHBIE Ma-
TeMaTHYeCKHe TOHATHA H cleJaTh HX JNOCTYMHBIMH JJif
IKPOKOH NYGJIHKH.

HayuHasi Ku3Hb IPYNNHPOBajachb B OCHOBHOM BOKpYT
AxajnemMuu Hayk, W cO3JlaHHMe B KOHILE BeKa GJecTsed Ha-
YYHOH ILIKOJBE GBLJIO OTYACTH 3ac/Jyrod NpaBHTENIbCTBA, KO-
TOpoe 3a60THJIOCH O BBHICOKOM MPECTHIKE aKaJeMHMKOB, MOJ-
Beprasi MX Bce Gosiee cypoBoMy otGopy. B pesysbrate cio-
XKHUJach OYeHb OrpaHUUeHHasi, HO BecbMa aBTOPHTETHas
HayyHas 3JIMTa, B3sBLIas MOJ KOHTPOJIb H3JlaHHe MareMaTH-
YeCKHX TPYAOB. B 3TOT mepuoA nosiBWINCH BeJHKHe, CTaB-
IiMe KJaCCHYECKMMH TPaKTaThl: «AHaJMTHYecKash MeXaHH-
ka» Jlarpamxka, «<He6ecHas mexanuka» Jlanaaca, «<Hauepra-
TeNbHasi reomerpusi» MoHxka M Ip.

HecMoTpsi Ha CTO/Ib BHYLIHTEJIbHOE 3[aHHE MaTeMaTHKH,
B Koune XVIII B. ouwymascs Hekorophlii neccumusM. He-
KOTOpblE MaTeMaTHKH, Hampumep JlarpaHxk, HCNBITHIBAJIH
COMHEHMS OTHOCHTEJIbHO GyAyllero CBoeH HayKH — CTOAB-
ue nepef Hell 3afauy KasaJMCh CJAHIIKOM CJIOXKHBIMH, NPH-
eMbl pELIEHHs] — CJHIIKOM pa36pPOCaHHBLIMH, H He OBLIO
OGIIHX METOAOB, CNOCOGHEIX YHPOCTHTH NMOMCKH peilleHHi.
Tem He MeHee Tpyam JlarpaHxka GoraTel u pasHoOGpasHEHI,
U €ro BKJaj CPaBHHM C BkJagoM Ditiepa. B wacrHocTH,
«AnanutHyeckas MexaHuKa» Jlarpamxa Obula Iue/ieBpOM
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9UCTOH MaTeMaTHKM: BCS MeXaHMKa B HeM MpeiCTaBJieHa
B (opMaliN30BaHHOM Buje Ge3 eAMHOro pucyHka. Kpusuc
MaTeMaTH3al{y OKAas3aliCsi MHMOJIETHBIM.

B nepuon Benukoit ¢paHLIY3CKOH pPEBOMIOLUMH TPOE H3
[IECTH CaMbiX BBIJAIOIUXCS MaTeMaTHKoB Ppannun —
Monxk, Konmopce u KapHo — NMpUHAJIM aKTHBHOe ydyacTue
B HOJIMTHYECKUX COOGBITHAX U JKHBO COUYBCTBOBAJH PEBOJIO-
IMOHHEIM wufeasaM. Tpoe Apyrux — Jlarpaux, Jlannac u
JlexaHAp — OCTOPOXKHO BBDKHAAJH CTaOM/IM3alHH TOJIO-
JKEeHHS.

Hanpumep, Korgopce (1743—1794), dunocod u sHuu-
gioneaucr, 6ol u3GpaH B 1789 r. B 3aKoHOHATEBLHOE CO-
Gpanme, a 3areM B KonseHT. Korza ycrapesmas cucrema
o6pa3oBaHus PyXHYyJa NoA HanopoM peBoJonyu, KoHnopcee,
OflepKUMBIl MIESIMU CNPaBeMJHBOCTH H JEMOKDATHH, YBH-
JieJ1, YTO MpPHILEJ NOAXOASLINHA MOMEHT, YTOOBI NPENJIOKUTh
CBOH NMPOEKT pedhopMbl HAPOAHOrO NPOCBELeHHs, KOoTopas
npeanoJarasia, yto o6pasoBanue Gyner GecnyaTHbM. KoH-
Jiopce MpPOCJABHJICS TeM, YTO BHEPBBbiE NPUMEHHJ TEOPHIO
BEPOSITHOCTEH M CTATHCTHKY K COLMAJIBHEIM SIBJICHHSM.

BansHue peBo/ONMM Ha DPasBHUTHE MaTeMaTHKH IPOS-
BUJIOCH OCOGEHHO B 06/1acTH MeTOAOB mpenopaBaHusi. [lo-
MuMO peopMEHI cpefiHero o6pa3oBaHusl, CTABIIEro B pe3yJib-
tate GoJlee JEMOKPATHYHBIM H GoJiee MPHUCIOCOGIEHHBIM AJIs1
o6yueHusi HaykaM, KoneeHT co3fian B 1794 r. Boicuee
yue6Hoe 3aBefieHne — Hopmanwsnyio mxoay III roma (or
Hayasna peBosmonun). OHa mnpocymecTBOBajJa HECKOJIBKO
MecsIlieB, M B Hell NpenofaBaljii MHOrMe KpYIHbBIE YUeHbie,
B TOM uyHcJie MateMaTHKH JlarpaHxk, Jlanmac u MoHX.

BoJjiee BaxXHBIM COORITHEM CTajl0 OCHOBaHue B 1794 .
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
poib BO ¢paHumy3cKoii MarteMaTuke. B Heii npenoaasanu
KpynHeiimye yuenwie: KpoMe MoHxka u Jlarpanxka Ttam pa-
Goranu Awmmep, ITyaccon, @ypre, Komm u gp. OHu moinx-
HBl GBIIM COYeTaTh HaYYHYIO paGoTy c npenofaBaHueM. KoH-
THHIEHT CTYAEHTOB OblJ1 O4eHb BRHICOKOTO YPOBHS, HEKOTOPhBIE
H3 HHX cpa3y HaudHaAM MaTeMaTHYeCKHe HCCJeNoBa-
Hus. Kpome Toro, uuraeMele B MIKOJE JIEKIHH CHCTEMaTH-
yecKH ny6aukoBasuch. Ilosnnee @. Kaefin rosopua 06
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STHX <«BOCXUMUMEAbHbIX MPAKmamax» (CAMBIM M3BECTHRIM
us Hux 6e1 «Kype anajusas O.-J1. Koun, ony6aukoBaHHbi}
B 1821 r.), YTO OHH CTaJIM COCHOBOL MQAMEMAMU4ECKO20 06-
pasosanus 6o eceti I'epmanuu» XI1X B. IlosnnrexHuveckas
IIKOJIa TNpHBJEKaJa MHOTOYHC/JEHHBIX HHOCTPaHHBIX CTy-
JICHTOB M YYeHbIX, NOJJEPIKUBAsS TeM CaMbIM NPecTuxk (pan-
Iy3CKOH MaTeMaTHKH B TeueHue nepsoi 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/JbHble MIKOJILL:
ropHasi, CTPOUTENILCTBA MOCTOB M JOpPOT, KOpaGJecTpoeHHus,
H 5TO TNOJIOXKWJIO KOHeI[ NMOouTH Ge3pasfieIbHOA MOHOMNOJNHU
INTosuTeXHUUECKOH LIKOJIBL.

Bricokuii HayuHbil aBToputeT Ilapuika npusJiekan Bcex
3HAMEHHTBIX YUYeHBIX, TaK YTO OCTakbHbe (paHLy3CKHe
ropoza orouuiu Ha Bropo#l miaH. I'yaBHo#i ¢urypoil atoit
snoxd Owt Oriocren-JIyn Koumm (1789—1857), kortophift
«uapui» BO ¢paHmysckoii Marematuke okoso 35 Jer. On
HHTEPeCcoBaJIC BCeMH pasje/laMH YHCTOH H NPHKJIaJHOMN
MaTeMaTHKH, HO €ro IVIaBHBIM JOCTHXKeHHeM, HeCOMHEHHO,
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-
¢eccuonanaMu, wieHn Ilapukckofi akafieMHu HayK CJYyXH-
Ji B OOLIECTBEHHBIX KOMHGCHSAX (KOMHCCHSI 1O CHCTEMe Mep
M BeCOB, Kaprorpaduueckoe GI0po H T. I.) JIHGO 3aHUMAJINCh
npenogaBanveM. OpfHaKO NO-HACTOSIIEMY YCJIOBHS, MO3-
BOJIMBLINE MareMaTHKaM nNpodeCCHOHANBHO 3aHMMaThCA
CBOMM JieJIOM, GeutH cosfianm Juiub B XIX B., Korna yBedn-
YWIOCh UYHCJIO NpenoiaBaTelbCKUX MeCT, YTO IO3BOJIHJIO
YUYEHHIM OCBOGOAMTLCS OT MaTepHaJbHHX npobGieM H IO-
CBATHTH ce6si NMOJHOCTHIO CBOHM HCCJIEOBaHHSM.

Pacrymas neMokpaTusanusi Bhicuiero o6pasoBaHHsl OT-
KpBIa GoJslee IIMPOKHM COLHAJILHBIM CJIOAM JOCTYI K Mare-
MaTHKe. MHorue MOIVIM MOCJENOBaTh CBOEMY IPH3BAHHUIO.
Hakonel, npomuuieHHass W TeXHUYECKas PeBOJIOUHUSA BTO-
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poil MOJIOBHHBEI BeKa CTHMYJIMPOBajia MHTepec K MaTeMaTH-
yeCKHM CPeICTBaM H HX COBEpLIEHCTBOBaHMIO.

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

InaBHEIMM MaTeMaTHYeCKMMH IEHTPaMHM OCTaBaJ/INCh
Opannus, 'epmanusi u AHIVIHSI, HO BCKOpe K HHUM J06aBH-
auch Urtanus, Poceus, Coepunennsle Iltatel u B MeHbiuei
crenenn Hopeerusi (AGenb u Codyc JIu), Benrpus (Boiisn)
n Uexocsnopakus (Bonbuano). Xors HayyHHe HAEH YHHBEp-
CaJIbHBI M MeXXIYHapOJHBIE CBSI3H MeXJy YueHHIMH He ocJia-
GeBaloT, HayKa B 3TOT NePHOJA Pa3BUBaeTcs B OCHOBHOM Ha
cnenuduueckoii HalnuoHaJbHOA nouse. B To BpeMa Kak
diitep, Bepuysin nin Jlarpanx Xuiu ¥ pa6oTaiu BO MHO-
rux crpaHax, MareMatiku XIX B. ocraBajsucp Ha cBoelt
ponuHe.

B T'epManuu «koposeM MaTeMaTHKH» CUHMTAJICS COBpe-
venHuK Komn — K. @. Taycc (1777—1855) ). I'enunasnb-
HOCTb H TJIyOHHZ ero paGoT BLISHBalOT BocxumieHue. OH
pa6oTajs B OJMHOUKY H MaJjio MyGJHUKOBAJICA NPH IKHU3HH.
llenHoCTh M MHPOTA €r0 OTKPHITHA MOJHOCTHIO NPOSBUJINCH
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 IlOXesaeT, W, B YaCTHOCTH, YHTaTh
KYPCHI, NMOCBSILIEHHEIE COGCTBEHHEIM HccllenoBaHusM. B Ké-
HurcGepre, Hanpumep, SIKOGH 3aHUMAJIC B CBOHMX JIEKIHAX
HCKJIIOUMTEJILHO 3aJayaMH, HaJi KOTOPEIMH OH pa6oTtal; OH
OpraHu3oBaJl NMepBbIii CEeMHHap W NbITAJNCs NpHBJEYL K 3a-
HATHSIM B HEM CBOMX JIYUIIHX CTYAeHTOB. MHorue yHHBep-
CUTETH CJIABWJINCh 3HAMEHHTHIMH MaTeMaTHKaMH, BOKPYT
KOTOPBIX «BpalljalaCh» BCS UX HAyYHAs XKU3Hb, U MOLIEPKH-
BaJqH NJIOAOTBOPHBIA AyX conepHHYecTBa. B KéunurcGepre
pa6oran $Iko6u, B Bepisune — fIko6u, Hupuxiue (c 1844
no 1855 r.) u reomerp llrefinep, B I'éTTHHreHe — BHavaJse
Taycc, mocne ero cmeptu HupuxJue (¢ 1855 mo 1859 r.)
u Puman (c 1854 no 1866 r.), a B KoHue Beka 'nanGepT; npo-

1y Taycc cuuTalcs ¢nepBLIM MaTeMaTHKOM» He TobKO B I'epManui,
HO M BO BCeM MaTeMaTHdyecKoM MHpe,— [Ipus, ped,
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cJaBuJIach Takke Bropas bepsannckas mkona (noce 1860 r,)
Bo ruaBe ¢ KymmepoM, Kponekepom u Befiepiurpaccom.
3acnyxuBaer ynomuHanusa [efiennGepr, B KOTOpOM mpe-
nogaBaju I'ecce m TenpMrosibl, a Takke Gojee MeJKHe
HEHTDHI, IPYNNHPOBABUIMECS 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 YUEHBIX, aKTHB-
HO JeHCTBYIOUIMX HayYHbIX UEHTPOB W ny6aukauuit. OnHuM
H3 CaMblX 3HAMEHHMTHIX MAaTeMaTHYeCKHX XKYPHAJOB Obii
Journal fiir die reine und angewandte Mathematik, ocHo-
BaHHBIH B 1826 r. Kpesste, 2 nocJjie ero cMepTd pyKOBOIU-
melii Bopxaparom 1),

Ha cmeny anoxe nuceM u ny6GJIHYHBIX CCOP, d 3aTeM SMHO0-
xe akajgemuii, npumen XIX B., craBiinil He TOJBKO BEKOM
KPYNHBIX LIKOJ ¥ YHUBEPCHTETOB, HO H BEKOM HaYYHBIX XKYp-
HaJIoB, MIX ctajsio Tak MHoro, oco6enno nocje 1860 r., uro
Mbl MOXKEM YNOMSIHYTb JIMIIb CaMble u3BecTHble. Bo ®panuuu
NepBBIM CTal BuIXOAUTb Journal de ['Ecole polytechnique
(1795), sateM Annales de Gergonne (1810—1831), Bulletin
de Férussac (1826—1831); B 1836 r. nosiBuscs Journal de
mathématiques pures et appliquées, ocHoBaHHBIA JInyBHJ-
JieM H BhIXoAsmui no ceét geHr. C 1835 r. GmicTpoe pac-
NpOCTPaHEHHe HOBBIX pe3yJIbTAaTOB OGECNEYHBAJIOCH €xKe-
HesleJIbHBIMU OTueraMH [lapuxxckoil akanemuu Hayk (Comp-
tes rendus hebdomadaires).

Haxkonen, poau/uch neperie MateMaTuyeckue ofiecTBa
PasHBIX CTPaH U CTaJd NyGJHKOBAThH CBOM GioslieTeHu: JIOH-
JIOHCKOe MateMaTtuueckoe 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 KPYIHBIX Y9eHHX, TAKHX,
kak H. Y. Jlo6aueBckuii # M. B. Ocrtporpanckuit, nosBjasioTcs Neppbie
Mamemamuseckue wikoasl, npexxpe scero IetepGyprekas mxona IT. JI. Ye-
GhllleBa, 3HAMEHHTasi MCCJAELOBaHHAMH IO TEODUM YHceJd, TeOpHH Bepo-
ATHOCTe! ¥ TeOpHH NpHGAMKeHUs GyHKIMA. K aToft mKoJe np uHaxIexKa-
an A, A. Mapxos, A. M. Jlanyxos, E. . 3osoTapes u apyrue nepso-
KJlacCHble yueHbe.— [Ipum. ped.

) HoGasuM, uto B 1864 T, opranusopaicsi KPYXKOK MaTeMaTHKOB B
Mockse, KoTophift B 1866 r, moayuua cTatyc MOCKOBCKOro MaTeMaTHY€C-
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HeBo3MoxHO onucaTh pasBHTHE BCEX MHOTOYHC/ICHHBIX
MaTeMaTH9eCKHX Teopuii, BosHHKIIMX B XIX B. Bnepsoe
OHO He CTOJIb TECHO, KaK paHblle, CBSI3aHO C 3aJauaMH Me-
XaHUKH H GU3HKH. JIMb rapMOHHYECKHH aHANU3 M CIEKT-
pajbHas Teopusl YaCTHYHO OTBEYa]H HYXJaM (H3HKOB;
NPOMCXOAMT OLICTPOE pas3BuUTHE MaTeMaTHYeCKOH (U3SHKH.
Ho Bce zmpyrue MouHele Teopun — mopoxaenns XIX
B. — CTHMYJIHPOBAJINCh BHYTPEHHUMH NOTPEGHOCTAMH caMON
MaTeMaTHKH.

[lpenofaBaHue, KOTOPHIM 3aHHMAJIHCh MAaTeMaTHKH, Gbl-
JIO OIHOM M3 NPHYHH HX CTPEMJIEHHS K CTPOTOCTH H BBISICHE-
HUIO OCHOBaHMH, 4YTO, B YaCTHOCTH, GBLTIO XapaKTepHO AJIf
aHa/N3a, KOTOPHIH CHJIbHO PACIIHPHJICS ¢ BBEJAECHHEM KOMII-
nekcuoro mnepemenHoro (Komw, Puman, Befiepumrpacc) u
co3faHHeM (PyHKIMOHAJBHOrO aHaJIn3a.

TeomeTpHs akTHBHU3WpOBaJNach M PajHKaJbHO H3MEHM-
Jacb B CBfI3H C IOCTPOEHHEM HEeBKJHIOBHIX TIe€OMeTpHii,
yTo GbLJIO BaXKHEIM COGBITHEM C TOYKH 3peHHs MOoCJ/exyrole-
ro pasBHTHS HayKH.

Hakownen, nocne 1850 r. paMgu anreGphbl 6bitu 6yKBasib-
HO B3OPBaHBI BO BCeX HANpPaB/IEHHAX (TeOpPHA TPYMI, Teo-
pus KoJel, u moJsedl, ajireGpauyeckue KpuBBe, JHHEHHas
anre6pa u T. A.), u ajreGpa 3anoJIoHHIa Bce 06J1acTH MaTte-
MaTHKH, OCYIIECTBJIAS MeXAY HUMH IJy6OKylo BHYTPeH-
Hiolo cBsidb. Bo ®panuuu anya (1830 r.), a 3atem YKoppan
(1870 r.) 6BuIM co3parensiMu TeOpHH rpynm. AHrIHMACKas
IIKOJIAa MOCJe NeCATHNETHH H30JSIHM CHOBA 3aHAJ]a MNOKo-
Galoliee MeCTO W cjefiaja Baxuslii BKnaj B anre6py (Ksuu,
CusibBectp, [aMHJIBTOH), KaK, BOpOYeM, H MaTeMaTHYECKYIO
¢usuky. B Hepax HeMeHKO# IIKOJBI BHIPOCJA 3aMeyaTesb-
Hasi mlesifa GJiectsimux agnreGpaucroB (Kymmep, Kpowne-
kep, Henekunn, BeGep u mp.).

Marematukun XIX B. npeacraBasiior co6oifi nmepexonHbIi
THI MeXIy 3HUMKJIONEINCTaMH NpeibAyllero Beka W y3-
KHMH CliellMaJIicTaMu Hamero BpeMeHH. MIX oTkphitus oX-
BATHIBAJH OGHIYHO OZAHY, ABE MJIM TPH 06JaCTH MaTeMaTHKH.

Ho B mocnennee mecarnnerne X1X B. 1Boe BeMkux yue-
Holx — [lyankape u TI'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 Jiiyepa miu Iaycca.

B 1900 r. I'mrs6ept BbiKasaj HEOGBIYAHHYIO HHTYHIHMIO
U Jap npelaBHAEHHS, M3JIOXKHB nepes BropeiM MexayHapo-
HEIM KOHTPEeCCOM MaTeéMaTHKOB CIHCOK u3 23 npoGseM, Ko-
TOpPHIE, N0 €r0 MHEHHIO, NO/IKHBl GBIIH ONpeNeNsiTb XOX
pasBuTHsa MaTematuku XX B. W neiictBUTeNBHO, HCTOpHS
STHX 3HaMeHHTHIX npobieM I'mibbepra TecHO mepemnJenach
C HCTOpHEH COBPeMeHHOH MaTeMaTHKH.



[nasa 2
HAYAJIO PALUMOHANIBHOCTU: TPELUSA

1. Bo3HMKHOBeHMe aGCTPAKTHOrO MblLUJEHHS
B HOHHICKOH LIKOJIe

B VI B. 10 H. 3. B rpeueckux ropoxax Majoii Asuu coxu-
Jach (opMma aGCTPAKTHOrO MBILLJIEHUS], CTaBIIas OCHOBOM
Bceil 3anajHoit Hayku. B GoraroMm ToproBoM ropone, Kpyn-
HOM IEHTpPe NYXOBHOH KYJBLTYPhl MmuJere, IMHPOKO OTKPHI-
TOM BOCTOYHBIM BJIMSIHHSIM, HayaJli pasBUBaThCA (puocodus
U JelyKTHBHAs Hayka.

JoJroe Bpems nosarasd, 4T0 panyoHaJbHOE MBIILIEHHE
BO3HHKJIO BHE3aITHO U3 HHYEro M UTO «MOMm NYymb, NO KOMo-
pomy ¢ mex nop Hayka u udem, HawAu uoxulickue ¢huaoco-
¢oi»'), HO B HellaBHUX paboTax, B YacTHOCTH B TpyAax Bep-
HaHa M [leTbeHHa, Ha KOTOpPHIE MbI omupaemcsi, GbIIH BbI-
SIBJIEHBI MH(OJIOTHYeCKHe ¥ PUTYasIbHble HCTOKH 3TOrO CHO-
co6a MbliuIeHHst. JIump nocTeneHHO MHICJABL OCBOGOXKIAJach
OT MarMd H peNurdd. 3apoXKJAaBllascs rpedecKass Hayka
CTaBW/Ia BONPOC O MPOHCXOXKIEHWH MHpa M OTBeyasa Ha
BONPOCHI TAKOrO pPOfAa: KaK M3 Xaoca MorJjia o6pasoBarhCs
Haita Bcesiennas? [lepBrie NONBITKM MHJIETCKHX YYeHBIX
OTBETHTH Ha NOJOCHBIE BONPOCHI NEPEHOCHT B aGCTPaKTHYIO
IJIOCKOCTh OOBSICHEHUS UYBCTBEHHOTO MHpa, KOTOphE Npen-
Jarajguch JpeBHeil MudoJsoruefi. HMx onucanne Bcesennof
ele COOTBETCTBYeT MuGaM: u3 Hepas3GepuXH W NyTaHHIEL,
KOTZa Bce Bellld NepemelllaHbi, BO3HHUKAIOT Naphbl MPOTHBO-
TOJIOKHOCTEH: Tropsiyee — XOJNOAHOE, CYXOe — MOKpoe, a
3aTeM IPOTHBOINOJIOKHOCTH B Nape BCTYHAIOT BO B3auMoJel-
CTBHe MexXAy co6oi, moouepenHo noGexnas M Tepns nopa-
JKeHHe.

®anec (0koso 597 r. 10 H. 3.), OCHOBONOJIOXKHUK HOHHH-
CKOH IIKOJBI, CO3AaJ KOCMOJIOTHYECKYIO TEOPHIO, OGBACHS-
loyio craHoBsieHue BcesleHHO# M3 eMHCTBEHHOH nepBHY-
HO#t cy6cTaHIMU — BOABI, KOTOpasi MOXKeT INpeBpaiiaThCs

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



mosesssssssssss 1. XpoHosorndeckas TaGiuua EEEEEESE————
maremaTudeckux wkoa [peuun

MaTtemaTHKa 3M0XH

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

3JVIMHU3MA

Oxoo 640 — okodqio 479 rr.
IO H.3.

Oxouso 585 — okosio 400 rr.
J0 H.3.

V B. 10 H.9.
Munniickne BOHHH
(480 r. mo n.3.)

Bek Ilepukaa
(450 r. pmo H.9.)

IMesononecckast Bo#HA

V u IV BB. 10 H.3.

388 r. mo H.3.—bH29 r. H.3.

Oxogo 408 — okoJ0 355 rr.
J0 H.3.

334 r. 1o H.3.

315—255 rr. mo H.S.
Ok. 262 r. g0 H.5.
323 r. 10 u.3.—640 1. H.5.

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

Havano nameii spur

Honufickaa mxona (B Mumnere):
®Gasec (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. 1o H.3.),
Apxur (428—347 rr. no H.3.).

Aneatsi:

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

Coducerer (8 Adunax, V B. 1o H.3.):
Anakcarop Kunasomencku#t (500—
428 rr. po H.3.), Funnuit us Saugy
(poxn. ok. 460 r. mo H.3.), I'unnok-
par Xwuocckuii (ymep ok. 430 r,
J0 H.9.).

Cokpar (469—399 rr. g0 H.3.).

AromucTsr:

JHemorpur us A6aepsr (460—370 rr.
JI0 H.9.).

IMnartonoBckas Axagemus: Ilnaton
(427—347 tr. po H.3.);

Menexm (350 r. mo H.3.), Apwucreit
(2-2 nmoa. 1V B. mo H.3.).

EBzokc u ero mkoaa B Kusuke.

OcHOBaHHE IIKOJIH MEPUIATETHKOB,
unu Jluoesi, Apucroteqem (384—
322 rr. go H.3.).

EBkaua,
AnoJionuii.

Anexcannpufickast mKoJaa:
Apxumer (287—212 r. no H.3.)
dparocden (pox. B 284 r. A0 H.3.),
3enonop, Muncuka (II B. Ko H.3.)
Tepon, Huxomen, Jlnoka, ITronemed,
Huopanr (I—III BB. H.3.).

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

L
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BO BCe OCTaJbHOe. YIUIOTHffICb, BOJa 0Gpa3yer TBepAkIe
TeJa, NCNapAsCh — BO3AYX, a OH B CBOIO OYepe/ib MOPOXKAA-
et oroib. Ho Bosa — He TOJIBKO 3/1EMEHT, H3 KOTOPOro BCE
CTPOHTCS, OHa W OmNOpa, HOCHTeNb: Halla 3eMJs NMOKOHTes
Ha GeCKOHEYHOH Macce BOJBI H OKPYKeHa €0 CO BCEX CTOPOH,

s Anakcumena (okoso 546 r. 1o H. 3.) NEePBUYHBIM
3/IEMEHTOM ObiT BO3LYX — Be3JecyllHil, MEHee MarepHaJlb-
HHIH, 4eM Boja, Gosiee a6CTpakTHBIA M GecopmenHblii. Pas-
pexxeHHe H yIJIOTHeHHe BO3AyXa CO3JaloT APYrue 3JIeMEHTH,
¥ 3TH IIPOLECCHl NpeBpalleH’ss OOBACHAIOT HCTOPHIO CO3fa-
HHSl MHpA.

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

Slnpo Bcex 3THX KOHHENUMI ocTaeTcs MHGOJIOrHyec-
KuM. BepHaH yBHZeN B HUX Takxke OTpaxKeHHE COLHATbHBIX
ycJI0BHH ropoja, Koropsie B VI B. mojgseprasiuch ri1yGoKHM
uaMeHeHusIM. JIByMs BeKaMu paHblle Fropoja-nmoJHChHl YII-
paBISJINCh KPYNHBIMH 3eMJieB/afie/IbllaMH, H NMOBCeIHEeBHAS
XU3Hb HapOAHBEIX MacC 6bla ovyeHb TsxkKesqod. JIuib oKoJIO
600 r. mo H. 3. nocJie 0KeCcToUeHHOH GOPBLOLI MEXKNY apHCTO-
KpaTHell ¥ peMecJeHHUKaMH NPOH3OLLIH NepeMeHbl, U Ha-
ce/leHHe TOPOJOB (ZEMOC) MOJIYYHJO IpakKAaHCKHe CBOOOZB!
¥ BO3MOXKHOCTb y4YacTBOBaTh B ynpasieHnu. OpHo#i u3 xa-
paKTepHBIX 4YepT rpedeckoro ofluecTBa C ApeBHeALIMX Bpe-
MeH OBIT TaK Ha3blBaeMEll @20H, COMEPHHUYECTBO, Gopnba,
MupHO# opMoit Koropoi#t 6bliu Onumnuiickue urpe. I'pe-
KH CTPEMHJIMCh K KOH(VIMKTHBHIM CHTYalusM H K MNOCTOSIH-
HOMY CONEPHHYECTBY; OHH HCKaJHU NPOTUBHHKOB, KOTOpBIE
NO3BOMMJIM OBl UM CAMOYTBEPAUTHCS H YKPENUThCS B CBOMX
MHeHHSIX. UToOGbt GPOCHTH BBI30B APYIHM, OHH CIOCOGHBI
ObliM 3alUIATL caMble KpafiHue MoJIoXKeHHsi. TOT XKe AYX
conepHHYecTBa MNpPOSBASAJCA B JIOOBH TPEKOB K COCTS3a-
HUAM B KPaCHOPEUHH — OHH OTTauHBaJIi CBOE PHTOpHYeC-
KOe MacTepcTBO B crmopax. Kiaccuueckasi rpeueckasi 1MBH-
JIH3aLusl — STO «IHBHJHW3allusl CJIOBeCHast», NPH HeH cHc-
TEMBY, JalOllie KapTHHY MHpa, YK€ HeJb3sl ONHCHIBATH MH-
(GamMp — OHH ¥ NPEACTalOT Kak BONPOCH I/ OGCYXKIeHHs,
chopMyJIEPOBaHHLIE TaK, YTOOBL Ha HHX MOXKHO OBbLIO XaTb
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NOJIOXKUTE/ILHLIA WK OTpHuaTeNbHEIH oTBer. O6 3TOM CBH-
JETeIbCTBYIOT PacCyXKJIeHHs TNOCPEACTBOM aJsIbTEPHATHB,
WM nap, BCTPeyalouiyecs: y NepPBbIX IPeueCKUX MBICIHTeNeH.

Houuiickass KocMosIorHs B TOH 3aKOHYeHHOH d¢opwme,
KOTOpylo ell npupan AHarcuMaHzp, — 3emJsi, MOKpHITas
TEMHBIMH XOJIOXHBIMH BOJAMHM, NJIAaBAalOWasi B LEHTpe OGBs-
TOH OrseM HeGeCHOH cdephl,— MMeeT MHOro OGILIEro ¢ TOH
MOJINTHYECKOH MOJEJBIO, KOTOpas JIEXHT B OCHOBE OpPraHu-
3alUM ropofia Kak OXHOPOAHOrO MPOCTPaHCTBAa BOKPYT OCO-
Goro LeHTpa, Qeopel,— MecTa, IJe NPOUCXOAUIH HapogHbIE
coGpaHus.

Takum o6pasoM, nocreneHHul nepexon or Muda K Hay-
Ke OTpakaeT NPHUCYLIHH rpeKaM CKJaj yMa, AyX «aroHa» u
COIHa/IbHO-TIOJINTHYECKYIO OpPraHH3alHio, KOTopast yCTaHO-
BWJIach B ropojax. BosHukHOBeHHe aGCTPAKTHOrO MEILLIE-
HHSl COOTBETCTBYET B MOJIMTHYECKOM OTHOLIEHHH YCTaHOBJIE-
HHUIO JIeMOKPAaTHYeCKHX NPHHIOMIOB, & B COLHAJbHOM —
nepuofy ray6okux mnorpsiceHuii. IlosBuiach uHTE/NIEK-
TyaJibHasi NPOCJIOHKAa — BpPayH, OpaTopul U ¢huaocogher (Jmo-
6uTesin MYAPOCTH, CpPely KOTOPHX OBUIM MO-HACTOSILIEMY
3Halomue JmonH). OnHako noJyyeHHLIE 3HAHUS HE SBJSJIHCh
HCKJIIOYNTE/NIbHOH COOCTBEHHOCTBIO STOH NPOCJAOHKH, HO
MNOCPEACTBOM NYOJHYHKIX JHCKYCCHA CTaHOBMJINCH OOGIIHM
IOCTOSTHHEM.

IlpenMeTsl pucKyccHi, MaTeMaTHYeCKHe NpPeJIOXKEHUs —
3TO yKe He NPOCTO TPajHUHOHHBIE (HOPMYJHUPOBKM SMIHPH-
yecKHX (paKTOB, a MOJIOXKeHHs, Tpebyiomue AOKa3aTesbCT-
Ba, KOTOPOE€ NPHBOAMT, HCXOAS H3 OLHOrO HJIM HECKOJbKHX
npelJIoXKeHHH, HasblBaeMbIX NOCHUIKAMH, K He06XOIHMOMY
3aKJI0YEHHIO.

2. Honniickas marematnka: Panec

IlepBbiM mpencTaBuTesNieM 3TOH HOBOH (OPMBI PallHOHAJb-
HOro MBILIUVIEHHS B MaTteMaTuke Gewt Panec — rocympapcr-
BeHHHIH JefTeNb, KYIell, WHXeHep, acTPOHOM, ¢ujocod H
MateMaTHK. MHOro myremiecTBys, OH H3y4HJ 3JIeMEHTHI aj-
re6pel 1 reOMETPHHM €rHNTSAH M BaBUJIOHSH.

B reomerpun eMy NpHNHCHIBAIOT HECKOJIBKO MpeuJIoNKe-
Huii. Bot nepBoe us Hux: «Juamemp deaum Kpyz nonoaam.
CnenuasnucT no HCTOPHHM TPeyecKof MaTeMaTHKH Xwu3c MO-
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JlaraeT, 4YTO Ha MEICJIb 00 STOM CBOHCTBe, HOKAa3aTelbCTBOM
KOTOPOTO OH He pacnoJiaraj, ero HaBeJU KPYrH, pasieseH-
Hele Ha paBHBIE CeKTOPH (PHC. 2.1), KOTOphle BCTpedYasauch
Ha ETHNIeTCKHX NaMsTHHKaX.

Bropoe mpensioxenue: «B pasrobeOpenHom mpeyorvHu-
Ke Yeaol, NPOMUBOAEHCAULUE PABHbIM CHOPOHAM, NOOOGHbI».
Corntacio Xuscy, ®anec Mmbicanna
yIVIBl He KaK BeJHuYHHB, a Kak
(HTypH, HMEIOUHe  HEKOTOPYIo
¢opMy. DOpMEI YNOMSHYTHIX B
3TOH (OPMYJIHPOBKE YIJIOB «IIO-
JOGHEI.

danec Takxke ykasaji, Kak H3-
MepATb paccrosgHue Kopabis oT
fepera, W ero MaJIOU3BeCTHHIH
cnoco6 OCHOBaH Ha paBeHCTBE
IBYX TPEYroJbHHKOB, Y KOTOPBIX
paBHH OfHAa U3 CTOPOH H ABa
NPUMBIKAIOMMX K He# yria t).

Hakownen, eMy npumucHBaioT TeopeMy, KOTopasi IJ1acHT,
UTO «l20A, BNUCAHHBIL 8 NOAYOKPYICHOCMb, SBAAEMCA Nps-
Molmy 2).

HenanexxHoCTh HCTODHYECKHX CBUIETENBCTB HE MO3BOJISA-
€T, OJHAaKO, OLEHHTH PeaJbHbIHl BKJaJ OCHOBaTels rpevec-
KOH reoMeTpHH.

JlpeBHerpeueckass MatreMaTHKa pasBuBaJlaCh NOCJ/IENOBa-
TEJILHO, HECKOJbKHMH ULIKOJaMH, Ka)Kaasd M3 KOTOPBIX HC-
noJib3oBajia JOCTHXKEHHS CBOMX MpeAIecTBeHHHKOB. Tak,
HOHMIICKas IIKOJa MaJio-foMaly Tepsijia CBoe 3Ha4yeHHe, H B
KOHIIe KOHIIOB e Ha CMeHy mpuiia nudaropeiickas wWkoJa.

Puc. 2.1,

3. Apndmernueckas KoHuenuusi wkoabl IMudaropa

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

1) Kpome yKasanHeix puuue TeopeMm [Ipoka npumHchiBaer ®dagecy
TeOpeMy O paBeHCTBE NPOTHBOIOJIOKHEIX YIVIOB, 06pa30BaHHbIX Nepeceye-
HieM gByX npambix. CeupeTeanctBaM [Ipokja MOXHO BepHTh, TaK KaK
OH pacnoniaran «Hcropueit reomerpun» Espema Popocckoro (IV s.
I0 B, 9.).— [Ipun. peo.

npepioxenne y Ilpokaa orcyTcrsyer. Cefienusi 0 HeM nepe-
Aaer [Tampuia — nucarensHuna noxn Hepona,— ITpun. ped,



62 Fn. 2. HAYAJIO PALIUOHAJIBHOCTHU: TPELIUA

ITocie jponrux myTemiecTBHi, KOTOphie 3aBesau ero B Eru-
ner 1 BaBuioH, oH oGocHoBasics B KpoToHe — rpeveckoi
KOJIOHuH Ha fore Mrannu, KoTopyio B Te BpeMeHa pasaupala
HeCKOHYaeMasi TNOJIMTHYecKass H SKOHOMHYecKass GopnGa
MexXIy HapoxoM H apuctokparueii. ITudarop 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 06pa3s KH3HH, NpOCJAaBIAs camoob/anaHue, cMe-
JIOCTb M KOJUIEKTHBHYIO JucuuminHy. )KuBsi cooGiiecTBoMm,
npuBepxkeHin Iludaropa coBepiuanu TaiiHble OGPAABL M
3aHUMaJNHCh H3ydeHHeM ¢uiocopun H HayK; y HHUX GBLIO
oflllee MMYIIECTBO, U CBOM Hay4Hble OTKPHITHSI OHH JeJajlu
o6HUM pocTosiHHeM. TpPYZAEI, OOBIYHO NpHIHChIBaeMbie [Tu-
tharopy, OTHOCATCSI, TaKMUM 06pa3oM, He TOJIBKO K JIereH-
napHomy ITudaropy, Ho BooGuie K TpyAam 3TOH IIKOJIEI MEX-
ny 585 u 400 r. mo H. 3.

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

B cBoeii kocmoJsoruyeckoii Konnenuuu ITudarop ortka-
3aJcsl OT MOHHMCTHYECKOH HJeH NepBHUYHOH CyOCTaHIUH,
nopoxusieii Bcio Bcesennyio. Ero KoHmenuus nyaJjucTay-
Ha, W B Halps:KeHHH MeXIY IBYMS NPOTHBOMNOJIOXHBEIMH
NpUHIUNAMH — OrpaHHYeHHOe — HeorpaHHUeHHOe, Heduer-
HOe — YeTHOe,  €JNUHOe — MHOXeCTBEHHOe,  NpsaMoe —
KpuBOe, KBaJpaTHOe — MPONOJIrOBaToOe — OH BUAEN MpPHU-
YHHY BCAKOro pasBuTHSA. MaJjio HHTEpecysich MarepHalib-
HBIMH 3JIEMEHTaM{, KOTOphle MOIVIH OBl JaTh NpeJCcTaBJe-
HHUE O reHesuce Pas3/jMYHHIX COCTABHEIX udacteil BcesieHHO#,
[Mudarop, yBieueHHBIR TJIYOOKHM PEJNHTHO3HBIM 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).

IMudaropefinel, corjgacHo ApucToTeNo, paccMaTpHBAJH
gucja Kak o6pasyiomye 3jeMeHTs MaTepiun. OHH OTOXKIeCT-
BJISIJIH YHCJIA G COBOKYIHOCTSIMH TOYeK, o6pasyioliux 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 YBHUJEJ OJMH U3 BO3MOXHBIX HCTOKOB 3TOH KOHLENIHH
B JBYX XapaKTepUCTHKaX HeGeCHbIX CO3BE3NUil — YuCe
CBETHJ, KOTOpbIe ero o6pasyioT, H reoMeTpuyecKoll ¢ury-
pe, KOTOPYIO OHH BHIPHCOBBIBAIOT B HeGe,— M TaK BLIPA3HJI

essssummmngn 2. Muctuka uncen B mkose Iudaropa e

JHna muctuka-nugaropefina CoBokynHocts Umcea cocrosina H3:
MOHaJbl, UHCJa OJMH, Hauaja NPUHLIHUNA TOXAECTBA, MHAABI, YHCIA
ABa, TMEPBOr0 YETHOrO M JKEHCKOIO YWCJa, Hayaja NpPHHIHNA Hempo-
THBOPEUHsI, IPOTHBOCTOSIHMS MEXAY MHOH H He-MHOH, TpHajwl, Iep-
BOrO HEUETHOI'O H MYMCKOFO 4YHMCJa, M T. A. M A€KajBl, KoTOpas
npeicTaBaser coGoffi CyMMy TOYeK, COJEpKaIlUXCHA B mempaxmuc,
HJH YETBepHIe,

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

«BuyarocyioBn Hac, o GOXKeCTBeHHOe YMCJO, NODOXHBLIee GOros
u qwofe#! O cBaras, cBsitas Terpaktuc! B Te6e HCTOYHMK H KOpHH
BeuHo nBerymel npupoas! 6o ato GoxkecTBeHHOe 4MC/IO HayMHaeTcs
uHcTOM M rayOoKoH euMHMIEH H JOCTHTaeT CBSLIEHHON YeTBePKH;
3aTeM OHO MOPOXJaeT NpaMartepb BCErO CYWIEro, Ty, 4YTO Bce OGBEAM-
HfeT, Ty, YTO NepBOH poAMJACh, YTO HHKOIJA He OTKJOHSETCH B CTO-
POHY, Ty, YTO HHKOTAA He yTOMJseTcs, CBAIleHHYlo llecATky, Kiiod
KO BCEM BelllaMs.

nudaropeickyio uneto: «l1o0obno momy Kax coseeadus ume-
10M COUCMBEHHOE UM HUCAO, 6C U3BECIHbIE BeLyll UMEIOMm YuC-
A0%».

Sra IKOJMAa 3a/I0KWJIa OCHOBEI TPeuecKOd apH(pMeTHKH,
KOTOpasi OrpaHMYMBaJach H3yuYeHHeM MeJbIX Yucesa, pac-
CMaTpMBaeMBIX KaK MUCKpeTHHI HaGop enunun. Mx apud-
MeTHKa reoMeTpUYHa: OHa pPa36HBaeT YHCJa B 3aBHCHMOCTH
OT (hOPMBEI COOTBETCTBYIOLIUX UM (UTyp U3 TOYEK Ha Tpey-
roNibHbE, KBajpaTHBIE, NMATHYTOJbHBIE M T. A. YHCIa (GM.
Ta6a. 3). OHa HarsHa: MHOTOYHCJIEHHbIE CBOHCTBA MHOTO-
YrOJIbHEIX YHCEJ MOXKHO HEMOCpeJCTBEHHO BHIETh Ha Ieo-
MeTpHuUeCKUX ¢urypax, KOTOpHe HX H3o6paxkator. Hampu-
Mep, MOXKHO BHAETb, YTO BCSKOE KBajpaTHOE YHCJIO sBJsA-
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eTcs CyMMOH IBYX TPeyroJbHbix uucest. KsajapaTHbele uuc-
Jla PacTyT «THOMOHHMYECKH» — T. €. OT OJHOrO KBaJpaTHOro
Yucjia K CJefylomeMy MOXHO mnepefiTH, mpubaBHB K mnep-
BOMY eHomor (yroua). I'HoMOH — 3To Takas ¢urypa, npH-

EEESSESES— 3. <l>nrypﬂue YHCIA

TpeyronbHble 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 uma.

nﬂTHyFOJleHe qucaa
1
S=1+4

12=5+7

22=12+10

Jlnst mosyueHHsl 3THX MHOTOYIOJIBHBIX 4YHCeNl HAj0 CyMMHpOBaTh
YieHbl apH(METHUECKOH INPOrpeccHH, NepBbil H3 KOTOPHIX paBeH 1.
PasHocTb 3T10# mporpeccHd paBHa 1 AJsl TPeyroOJbHHKOB, 2 AJS KBaj:
paTtoB, 3 LJSl MATHYT'OJbHHKOB M T. X.

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

IMudaropeiinpt paccmMaTpuBa/IM TakKXKe IJOCKHE H MPOCT-
PaHCTBEHHbIE YHuCJa, MHOrorpaHHele uyucia. OHHM OTKpBIIH
TaKxke JpYXKeCcTBeHHbIE YHCJa — JBa 4MCJa SBJSAIOTCS APY-
JKECTBEHHBIMH, €CJIM KaxJ0e H3 HHX PaBHO CymMMe cOGCTBeH-
HBIX JeJIuTeJlell JPYyroro,— a TaKxKe COBepIUEHHBIE YHCJIA,
T. €. paBHBIE CyMMe CBOHX COGCTBEHHBIX JEJIHTeJseH.
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Ham HeusBecTHO, Ja/iu Jin OHM JOKa3aTeJbCTBO TaK Ha-
sbiBaeMoii Teopembt ITudaropa: «Keadpam zunomernysot pa-
6eH Ccymme Keadpamoe Kamemoe», HO, BEPOSITHEE BCETO,
HeT, XOTSl OHH H CO3HaBaqu HeOOXOAUMOCTb JOKa3aTelb-
cTBa 1),

IToMuMo wHesbIX uwuces mnudaropeflpl H3ydaJH HX OT-
HOLIEHHs M CO3/la/Iu TeopHio mponopuuii. Cpeau nponopuuit
OHH BBIJEISIM CaMble KpPacHBble, B YaCTHOCTH «MY3bIKaJlb-
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 noyuranach Mysblka, NpHYEM ee Teo-
pusi cocTaBisiia 06JaCTh MaTeMaTHKH, TOUHee TEOPHH YH-
cen. Fapmonuyeckue co3Bydust no Iludaropy cooTBercTBy-
IOT OTHOILIEHHSIM, BBIDAXKEHHBIM C TMOMOIIBIO LEJBIX 9HCEeN,
M 4YeM OTHOINEHHE MpOIlEe, T. €. YeM MEeHblle €ro YHCJIOBOEe
3HAYEHHEe, TEM MpeKpacHee CO3BY4YHe.

HppaunoHasnpHele 4ucaa ObLIM OTKPBHITHL (OOGBIYHO 3TO
OTKpHITHE IpHIOHCBIBaeTCs nwugaropeiinam), Korpa Crajao
SICHO, YTO HEKOTOPBHIe OTHOLIEHHS HeJb3f BBEIPASHTH C IO-
MOILBIO IEJBIX 9HCe]. DTO OTKPhITHE 03HaMEHOBAJO Kpylue-
Hue nuparopelckoil TOUKN 3peHHs1 O NMPeICTaBUMOCTH MHpa
C TOMOILBIO LEJBIX 9HCeJ U BHI3BAJO IEPBHIA KPHU3UC B HCe
TOPHM MaTeMaTHKHU.

4. dueatnl

Bansnue dnefickofi mkoJsl (V B. 0 H. 3.) Ha (opMUPOBa-
HHe abCcTpakTHOH HayuHO# Mbicjan orpomMHo. OcHoOBaTelNk
sroil mKoJnl, [lapmeHun, GBI mepBbIM, KTO CTPOrO pasiu-
yaJ 9yBCTBEHHOE U YMOIOCTHraeMoe, YTO NPHUBEJO K Heus-
GexKHOH KOH(POHTAIlMH MEXIY OINBITOM M TPeGOBaHHAMHU
pasyma. MmeHHO moaTOMy 3JsieaThl He MPHHAJAM Nudaropeii-
CKYIO JOKTPUHY, CTaBSIIlyl0 B COOTBETCTBHE BCSIKOH BellH
yucao. Ecan IucKpeTHbie OGBEKTH MOXKHO NPEACTaBHUThL Lie-
JBIMM YHCJIaMH, TO HHaye OOCTOHT JHeJIO B C/iyyae HempephiB-
HBIX BeJNUYWH, TaKHX, KaK JJIHHBL, IJIOIAAH, OOBEME
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-JanbMeuKo
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KaK JUCKPETHble HaGOpHl €IWHHL, JHIIb €CJH JONMyCKaTb
CYLIeCTBOBaHHe OECKOHEYHOTO YHCJAa OYeHb MaJieHbKHX
9JIEMEHTOB, M3 KOTODPHIX 3TH OGBEKTH cocTosT. B Kavectse
peakIuH Ha 3Ty MOCJTEJHIO KOHLeNuuio 3eHOH eHCKui
(pox. mexny 495 u 480 rr. 1o H.3.) chOpMyJIHPOBaJ YeTHIPE
napajfokca, WIIIOCTPUPYIOUMX HEBO3MOXKHOCTh GeckoHeu-
HOH JEJNMMOCTH U BCSKOTO IBIMXKEHHsI, €CJH MBICJAUTH IIPO-

CTPAHCTBO M BpeMsl COCTOSIIIMMH M3 HEJENHMBIX yacTed (CM.
c. 235—236).

5. Coductnl

Ilo6ena aduHsH Haj mepcaMy IOJIOXKU/IA KOHEL, MHUAHACKHM
BoOfiHaM (B 479 r. 10 H. 9.) W 3akpenu/a rocrnoicrso AduH
Haj ApYTrHMH rpeyeckuMu ropogamu. Torza AduHBI JOCTHT-
JI1 BeJMYaiilero SKOHOMHYECKOro NoAbeMa M HeBHAAHHOTO
KyJbTypHOro pacusera. JleMOKpaTusi, ycTaHOBJIEHHasi B
VI B. 10 H. 3. 3akoHOzRaTenssmMu CoJionoM u KiucdeHoM, yK-
penuyack B V B. nox aruno# Ilepukia, u 370 CTHMYJIMPOBa~
JIO pa3BuTHe Bce¥ obJiacTell uesOBeYeCKHX 3HaHHH. Ympo-
YeHHe INOJIMTHYECKHX YYpeXIeHHH, CYIeCTBOBaHHE arophl,
HeOOXOZUMOCTb MYOJHYHBIX AUCKYCCHH MPUBOXUIU K TOMY,
YTO Hay4YHble OTKPBITHS, TMO3HAHHS M CHCTEMBI MBILVIEHHS
NPOTHBOINOCTABJISJIUCH APYI APYrY H CTaHOBWJIUCH Bceol-
UM JOCTOSTHHEM.

Ilepasi kpynHas aduHCKas IUIKOJA — 3TO IIKOJA CO-
¢ucTtoB, npoteCCHOHANBHEIX CTPAHCTBYIOUIMX YyuHuTelseH,
JIOOBIBAaBIINX CPEACTBA K CYIIECTBOBAaHHIO B OOMEH Ha CBOHU
3HaHusg. OHU BOBJIEKAJH COTPaxiaH B CJOBECHHIE CXBATKH,
9acTO NPOUCXOAUBIINE Ha HAPOAHBIX COOpPaHHUAX, H YYH/IH
cnopsiux OGOCHOBBIBATH CBOIO TOUKY 3peHus. IliaToH H
ApucToTesnp CypoBO MX KDUTHKOBAJIM; OHHM BHIENH B HHX
JIMIIb MYCTHIX crnopiiukoB. OGinee BpaxieGHOe OTHOLLEHUE
K 3tuM ¢ujiocodpaM, BO3MOXKHO, OGBACHANOCH TEM BaXKHBIM
NoJioXKeHneM B OGLIECTBEHHON KU3HH ropoja, KOTOPOro co-
¢uCThl NocTeneHHo HoOuauCh. IlosnHee 3TO HEeZOBOJBLCTBO
JOCTHIJIO CBOell BepIIMHBI BO BpeMs Iipolecca H OCyXKie-
Hus Ha cMepTh CokpaTa, KOTOPOrO OGBHHSJIH B TOM, 9YTO
OH OBl COGHUCTOM.

MaremaTuyeckue mpoGJieMbl, KOTOPbiE H3yYaH COPUCTEI,
NoYTH BcerAa OblM CBSi3aHbI C OJHOH M3 TPeX 3HAMEHHTHIX
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3a1ay JPEeBHOCTH, KOTOPHIE 3aHUMAaJ{ 4YeJOBeYeCKHE YMEI
B TeyeHHe MHOI'MX BEKOB: 3TO yaBOeHHe Kyba, TPHCEKLHsA
yrJia u KBajparypa Kpyra.

CorsiacHo EBTOKHIO 1), NPOHCXOXKIEHHE MEpBOH 3agauu
cBsI3aHO C JiereHzxo#: Anmosjion ycramu Jlenocckoro opaky-
Jla MpHKasaJ YyABOUTH ajrapb cBoero xpama. )Kuremu [e-
Jloca, TakuM o0pas3oM, OKa3asuCh Iepef IpobJeMol HaHTH
CTOPOHY X Ky06a, 0o6beM KOTOpPOro BJBO€ NPEBOCXOAMJ Obl
00BeM Ky6a ¢ JaHHOH CTOPOHOH @, YTO paBHOCHJIBLHO pelle-
HUIO ypaBHeHHs1 x3= 243 WJIH HaXOXJEHHI0 KyOGHYeCKOro
KOpHS u3 2.

ITeiTasich paspgequTh Ha TPH PaBHBIE YacTH NAHHEIH Yrod,
T'unnufi U3 dnuael (pox. okoso 460 r. 1o H. 3.), codHCT, COB-
pemenHUK Cokpara, H306pes HOBYIO KPHBYIO, KBajpaTpH-
Cy, KOTOPYIO HEBO3MOXKHO IOCTPOHUTD C NOMOLIBIO JIMHEHKH U
OUPKYJIS.

[TocKOMIbKY TIpedecKHe TreOMETPbI CUMTAJH INPAMYIO H
KPYr OCHOBHBIMHM (urypaMH, OHHM BOOOLE paccMaTPpUBAIH
TOJIBKO 3aJa4H, KOTOPEIE MOXKHO PEILNTh C OMOMUIBIO JIHHEH-
KM Y LUPKYJA (CM. npuioxkenue K 1. 3). Tpu ynoMsHyThie
3aJa4d He MOAXOAAT IOJ 3TO OrpaHHYEHHe, U NOTOMY OHH
CTOJIb JNOJIO NPOTHBOCTOSIIM BCEM IIOMBITKAM HX PElIHTb,
YTO KBajparypa Kpyra craja CHHOHHMOM HepaspelnMOCTH.
INon KBazpatypoii Kpyra INOHHMAIOT NOCTPOEHHE C IIOMOLIBIO
UUPKYJA M JIHHEHKHM KBafpara TOH e IJIOWaAH, 4YTO H
naHHbIA Kpyr. Ecsiu @ u d — cOOTBETCTBEHHO CTOPOHA KBajk-
paTa u AMaMeTp Kpyra, To Heo6X04uMO, YTOOBI BEIIOMHSAJIOCH
paBeHCTBO a%d?=mn/4, u KBajpaTypa Kpyra paBHOCH/IbHA
HaXOXACHHIO 3HAYEHHS IJIs 7.

Eruntsne u BaBUJIOHSIHE, CYUTaBIINE, YTO CTOPOHA IPO-
NOPUHOHA/bHA JiMaMeTPy, BLIYHCJAUAN Y2Ke OTHOCHUTEBbHO
TouyHble 3HaueHHs w: (*%/)? u 3!/, coorBercTBeHHO. I'peku
He JOBOJILCTBOBAJHCh HAaXOXJEHHeM NpHOJIHXKEHHBIX 3Ha-
yeHU# 7, XOTS1 ApXuMe] M Jajl MeTOJ, COCTOSIIUI B 3aKJIO-
4eHHM 7T BO Bce OoJiee y3KHe T'DAHHLBI, HO NpoOOBaJH IO-
CTPOHMTh KBaJpaT, paBHOBeNUKUH Kpyry. Merox Apxumena
CJAYKUJ MOJEJBIO IJs1 MPHGIMKEHHOTO BRIUMCJICHHS YHCJIA
a ootk 0 XVII B. Ho yxke matematuku XVI B. Hltudens
H MaBpo/lUKO BBICKa3bIBaJi COMHEHHS1 B BO3MOXHOCTH

1) Eprokuil (koHen V B.— Hauamo VI B.) — KOMMeHTaTop SNOXH
NNHHU3MA NpoH3BeleHHil KJaccHuecKoii IpeuecKolf MaTeMaTuKH,

3*
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kBajgpatyphul kpyra, a xkefivc I'peropu (1667 r.) npenmnpu-
HSJl TIOMBITKY JOKa3aTh, 4TO 7 SIBJISETCH TpPaHCIEHAEHT-
HeM gncoM. B 1761 r. JlamGepT mokasas, 4ToO 4HC/IO & Hp-
pauuoHasbHO, a B 1882 r. JIuHAeMaHH yCTaHOBUJ €ro TpaHC-
LEHIEHTHOCTD.

6. Iaaronosckaa AKaneMHus

ITnaton (427—347 rr. mo H. 3.), yuenuk Cokparta, XXua1 B
nepuon ynaaka Adun. I'opox 6bi1 ocsaGien IlesonoHHec-
CKOH BOHHOH M APYTrMMH MHOT'OYHCJIEHHBEIMH 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. IO H. 3. OH OCHOBaJ
¢usI0COPCKYIO WWIKOJY, NMOJYYHUBIIYIO Has3BaHMe AKajleMHH,
KOTOpasi B TedeHHe LIeJOr0 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 o6ydeHHs: u A1 PUIOCOPCKUX
M HayYHbIX HCCJIeOBaHHH, AKkajeMHsi B OCHOBHOM Gbliia op-
raHu3oBaHa Kak yueOHOe yupexkJeHHe, HO pacroJjarana
TaKXKe MKUJIBIMH 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 HECKOJIBKO
MAaTeMaTHYECKUX MECT, KacalolllUXCsl TEOPHUM YHCeN, CTepeo-
METpPHM U KOCMHYeCKHX ¢uryp (cM. taba. 4), HO ero 3Haue-
HHe IJI MaTeMaTHKH 3aKJ/IOYeHO He B 3TOM.

Hmenno B anoxy IlnaToHa u B ero OKpyXKeHHH 3apojy-
JIUCh MEepBbIe 3JeMeHTHl reomerpud. Mx aBTOpel o6oratuiu
06J1aCTh M3BECTHLIX MaTEMAaTHYECKUX HCTHH U HavaJH ¢ TOro,
YTO BBEJM HEpapXHUYeCKHil MOPSIOK B CHCTEMY NpeACTaBJie-
uufi. OcHOBHBIE pe3yJbTathl IV B., B YaCTHOCTH O KOHHYEC-
KHX CeueHMAX, NpHUNHUCHIBalOTCs yyeHnkam [Liarona.

[1naToH cTaBuJ Bompoc O MPHPOAE H CTPYKType MaTeMa-
THKH. Ero y4YeHHKH NepBEIMH MOJIHOCTBIO OCO3HaJH a6er-
PaKTHBIAl XapakTep MaTeMaTHYeCKHX o6GBekToB. OHHM pas-
JIMYQJIM PeajIbHBIE MHp H MHp uded. B TO BpeMsi Kak 4yBCT-
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aaescesssssssmmy 4. [M7aTOHOBH TeNd SNSRI
HIH  KOCMUUECKHE

durypn

%... €ro TepBOHAYaJd — TpPeyrob-
HHUK, Y KOTOPOI'O THIIOTeHY3a BJBOE IJHH-
Hee MeHbIlero karera. Ecim Takmne Tpe-
YTONbHUKH CJOXHTb, COBMeIlas MX TH-
NOTEHY3bl, U TIOBTOPHTb TaKoe AEHCTBHe
TPHXKIbI, IPHTOM TaK, 4TOGbl MeHbLIHE
KaTeThl ¥ THIIOTeHY3bl CONLTHCh B OXHON
TOYKe KaK B CBOEM ILIeHTpe, TO M3 Iuec-
TH TPEYrOJbHHKOB GyleT DOXKJAEH OJUH,
H OH GyAeT paBHOCTOPOHHHM. YeTmipe
PaBHOCTOPOHHHX TPeYTrOJbHHKA COERMHS-
I0TCS TaK, YTO KaMjple TPH IJIOCKHX
yria o6pasyioT OfHH OOBEeMHHIH YroJ, a
HUMEHHO TaKOHM, KOTOpHIHf 3aHHMaeT MeCTO
BCJIe[, 33 CaMbiM TYIBIM H3 IJIOCKHX YT-
JIOB. 3aBepIUHB NMOCTPOEHHE YeTHIpeX Ta-
KMX OGB3MHBEIX YIVIOB, MBI IIOJIyuaeM
nepBuli OGBEMHBIH BHJ, HMCIOWIME CBOIi-
CTBO JEJHTb BCIO ONMCAHHYIO BOKPYT HEro
chepy Ha paBHBIE M NMOAOGHLIE YaCTH.

Bropolt BHA CTPOMTCS M3 TaKHMX XKe
HCXOHBIX TPEYrOJbHHKOE, COENUHHB-
IIAXCS B BOCEMb DABHOCTOPOHHHX Tpe-
VTONILHHKOB H 00pasylomuX Kaxablit
pas H3 yeTbipex MJOCKMX YIJIOB IO Of-
HOMY O6BEMHOMY; KOI'ia TAKHX OGbEMHBIX
YIJIOB 1IECTb, BTOpPOE TeJO MHOJy4YaeT
3aBepILEHHOCTb.

Tpernit Bun o6pasyercss u3 cjoxe-
HHSl CTa JBajllaTH HCXOAHBIX TpPEYTroJb-
HHKOB H JIBEHailaTH OGBEMHBIX YIVIOB,
KaXJbifl M3 KOTODHIX OXBaueH IATbIO
PaBHOCTOPOHHMMH TPeYroJbHHKaMH, Tak
4TO BCe TeJIO HMeeT ABajuaTh rpaHed,
SIBJIIOMUX COOOH pPaBHOCTODOHHME Tpe-
YrOJIbHAKH.

Ha stoM nopoxieHHH M KOHYHJACh
sajjaua nmepBoro u3 nepBonauaJ. Ho pas-
HOGeJpeHHbIH TPeyroJbHHK MOPOIHJI NpU-
PORY ueTBepTOro (BHAa) M IPHTOM TaK,
YTO YeThipe TPEYrOJbHHKA, NPSMBIE YIB!
KOTOPHIX BCTPeYasHCh B OJHOM IeHTpe,

N ”0§
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I podosscerue maba.

o6pasoBajii KBajjpaT; a H3 CJOXKEHHs

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

(Maaron «Tumeii», 54c—55d)

BeHHBIE OOBEKTH! NOJBEp:KEeHbl W3MEHEHWsIM U BOCIIPHHHMA-
IOTCSl TOJIbKO CYGBEKTHBHO, HX MOJEJNH He3BI6JIeMHl, IO-
CTOSIHHBEI 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 JAHHBIH MO-
MeHT poAutcss W ymupaer. Mx uHTepecoBasu CBOHCTBa uje-
aJbHOH OKPYKHOCTH, a He MHMOJIETHasi MPHPOJAa KPYroB Ha
Boze. Ilpsimasi, mpoBeneHHasi masnkoifl Ha Necke, SBJsIeTCS
JIMIIb HecOBEpIIEHHRIM 06pa3oM a6CTPaKTHOH NpsMOL. DTOT
HeCOBepIIeHHBIH PUCYHOK JiaeT TOJIbKO HEKOTOpOe NpPeJICTaB-
JeHHe 06 uAealbHOH NPSIMON, OOGBEKTe MaTeMaTHYECKOro
3HaHus. Puiocodp-reomerp Gbl1 GBI HecrocoGeH, Hanmpumep,
nepecyuTaTh JBa NpeaMeTa, ecju Obl OH He HOCHJI yKe B Ce-
Ge uen 4ucjaa W CYWHOCTH 4yucaa 2. [JoCKOMBbKY HIed Bey-
HBl, T. €. NPEeJIeCTBYIOT BCAKOMY ONBITY, OHH NOCTHXKUMEI
HHTYUTHUBHO KaK OGBEKTHI, KOTOPEIE MOXKHO CO3epLaTh MEIC-
JIEHHO.

Takoe BocnpusTHe MaTeMaTHKH, DU KOTOPOM OHa OTJe-
JieHa OT ()M3HYECKOTO MHpa, HUMeJO NOCJEACTBHS B NJIaHE
JIOKa3aTe/JIbCTB: BCAKOe oOpalleHne K ONHTY OTHHIHE 3a-
npemajoch. YueHukHd [lnatoHa patoBanu 3a TO, YTOGH! HC-
T0JIb30BaTh JIMIIb JeAYKTHBHBEIE PacCyKIeHHSs, H ITOT BHIGOP
paiHKaJbHO U3MEHHJl MaTeMaTHKY.

Hcropukn Hayku dYacTo 3ajaBajiu cefe BOmpoc o HpH-
yMHaX TaKOro BHIGOPAa H NPUUNIH K BHIBOAY, 9TO JEJO 3JeCh
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B NMOMCKaX rpeyeckumu ¢usnocopamu BeYHOH H He3BIGIEMOM
UCTHHBL. Dsaromapsi cBoeff mpuYacTHOCTH K (pHIOCOPCKUM
IIKOJIaM JpeBHerpeveckue MaTeMaTHKHM IPHHSJAH YydYacTHe
B 3THX nouckax. OIHAKO B NPOTUBOIIOJIOKHOCTh paccyxie-
HUAIM N0 aHANOTHH WK IO HMHAYKLUHH, KOTOpHIE HE JaioT
HHKaKOH yBEpeHHOCTH B OKOHUaTeJIbHOM 3akJIIOYeHHH, de-
Oyxkyua MPUBOLUT K aGCOJIOTHO JOCTOBEPHBIM pe3yJbTaTaM,
€CJIH TNOCBIIKY ObIIH BEPHEI.

3HaueHHe, KOTOpPOe FpeuecKHe MEICJAUTENH NpuaaBaIn
¢dopme, crocoGCTBOBANO YCTAHOBIEHHIO KaHOHOB CTPOI'OCTH,
KOTOPBIM JHOJDKHO MOXYHMHSITBCS H3JIOKEHUE Ppe3yJ/IbTaTos,
JIaxe ecJIH MeTOHBl HCCJIeJOBAHHS OTJIHYAIOTCS OT METOHOB
JIOKa3aTesbCTBa.

Hcropuku moiiroe BpeMs 06CyXKIatu pacKos, MpOHCIIe -
mufi, No-BUIUMOMY, MeXAYy YHMCTOH MareMaTHKOH — yMCT-
BEHHBIM IIOCTpOeHHeM, OOJIervaioluM nepexos OT YyBCTBeH-
HOrO K YMONIOCTUraeMOMY H K HCTHHE,— U NPUKJIaZHOH MaTe-
MaTHKOH — IIPOCTEIM OPYAMEM TPYZAA TOProBIEB, AENBIOB U
pemec/ieHHHKOB. KiacC MHTeNIEeKTyasoB, LeNHKOM o0pa-
THUBIIHIACS K YMO3DHTEJNbHBIM IOCTPOEHUSIM, BEPOSITHO, ObLI
COBepIIEHHO Yy2KJ BCSKOH NpaKTHKe, U MO3TOMY NOHATHO TO
npennoyTeHne, Kakoe OH OKasal JeAyKIHH, He Tpebyiouiei
obpallieHHs1 K ONBITY WM Ha6JIodeHHIo.

7. Apucrorenb u Jluuei

Apucrorens (384—322 rr. no H. 3.), caMblfl H3BeCTHBIf yue-
HuK [lnaroHa, mocje cMepTH CBOEro y4uTeNs CTaJi BOCIUTa-
tesieM AJjiekcanzpa Benukoro. B 344 r. 10 H. 3. Apucrorens
BepHy/csi B AdHMHBI K CO3Za] TaM CBOIO WIKOJMY, KOTOPYIO
pasMecTW/1 B THUMHACHH, TNpHUMBbIKaomeM K JIukeio (uau
Jlunero) — xpamy AnosutoHa JIukeiickoro.

Xopomo 3HaKOMBIH C MaTeMaTHKOH CBOEr0 BpeMeHH,
Apucrorens, Kak u IlnaToH, HHTEpecoBasics B OCHOBHOM ee
npupopoii u ee CBf3bio C peatbHeiM MHpOM. [lo cBoum
BO33peHHsIM OH Gbul Gosee MarepuanucrtoM, seM I[lnarow,
NIOCKOMBKY, €CJAM TOC/HeNHHH OTHOCHI MaTeMaTHYecKue
O6BEKTHI MOJHOCTBIO K 06J1acTH Heit, To ApHCTOTeNb Orpa-
HUYMBAJICS Bbilie/leHHeM H3 HHX YHHBEPCAJbHBIX CYIIHO-
cTefi — uucIa M reoMeTpuyeckod ¢Qopmbl. MareMaTHKa
n3yuaeT 3TU aGCTPaKIMH, BhIBEIEHHBIE HENOCPENCTBEHHO U3
CBOHCTB (pH3MYECKHX TeJl, H APHCTOTe/Ib Pa3bsACHSET OCHOB-
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Heble MOHATHS, HeoOXOIUMEIe A Takoro usyuyenus. OH pas-
JHuaeT Mexpay co0oil onpefiesieHHsl, aKCHOMBI, THIOTE3H M
T. 1. ¥ MOJAHUMAET BOMPOC O CYLIECTBOBAHHHU OMNpeJessieMbIX
o6bekToB (cM. Tabs. 5). B camom gene, onpefieneHne He ra-
PaHTHPYeT CYIIECTBOBAaHMSl pacCMaTPHUBaeMoro obGbeKTa.
Tak, HeTpyAHO onpejenuTb MHororpaHHuk ¢ 10 rpans-
MM H BBIBECTH €ro CBOICTBa, JaXe eClH Tako# (urypsl He

sesssmmmm—m— 5. Apucrorenb. OnpeneneHus U 9JleMEHTH CENNEN.
JOKa3aTeIbCTBA

Bcsikoe ofyuenne H BCAKOE OCHOBaHHOE HAa Pa3MBILLJIEHHH YYeHHe
HCXOHT M3 paHee UMeEIOUieeccss BHAHUA.

Hmets mpenBapuresbHOe 3HaHHE HeOGXOAMMO ABOSIKO, a8 HMEHHO:
B OLHHX CJydYasX HeOGXOXHMO 3apaHee NpPHHATb, 4YTO 3TO eCmb, B
JApPYTHX CJefyeT ypasyMeTb, 40 HMEHHO €CTb TO, O YeM HIeT pedb,
HHOTJa e HeoGXONMMO H TO H APYToe; ...

W3 HenocpencTBeHHHIX CHJIOTHYECKHX HauajJ me3ucosm HasblBaio
TO, KOTOPOE HeJb3si JOKasaTh M KOTOpOe TOMY, KTO GyJeT YTO-TO H3y-
yaTb, He o6si3aTeJbHO HMeTh. TO [Hauajo], KoTopoe HEO6XOXMMO
HMeTb KaXJIOMy, KTO GyleT 4TO-TO H3yuaTh, S5 HasblBal0 QKCUOMOL;
HEKOTOpble TaKHe [Hauajla], KOHEUHO, HMeIOTCH, M TJIaBHHIM o6pasoM
HX Mbl OGBIYHO TaK M HasbIBaeM.

Tesuc, KOTOpHIH NMPUHAMAET TY WIH APYTYIO 4acTh NIPOTHBOpEUHs
(% Wmel0 B BULY, HalpuMep, <HEYTO eCTb» HJIH «HEUTO He eCTb»),
€cTb npednoaoxcerue, 6e3 3TOro Ke— onpedeseHue.

Bmopas anasumuxa, Kuura I

cywectByer. [l ApucToTens CyllecTBOBaHME MareMaTh-
4eCKOro 0GbeKTa YCTaHOBJIEHO, eC/Ii YIAeTCs ero NOCTPOHTh.

«3Hame — MO Yycmanosume npu  nomouu  Gokasa-
meabcmeay,— nucan Apucrorens. Takum obGpasoM, o6na-
JlaTh 3HAHHEM — 3TO YKe He co3epuarb, Kak y [lnarona, a
MPOBECTH pacCyKIeHHe, Crnoco6Hoe OOBACHUTE., IDTO pac-
CyXKJeHHe JOJDKHO MONYHHATHCS HEKOTOPhIM IIpaBHJIaM,
yCTaHOBJEHHEIM ApHCTOTENeM, KOTOPHIA CTan TeM CaMBIM
OCHOBOTIOJIOXKHUKOM JIOTHKH. YTOPSAJNOYNB M CHCTEMaTH3H-
poBaB 3HaHHe, APUCTOTE/b OJHOBPEMEHHO 3aJI0KUJI OCHOBBI
pasjeJieHHss HayKH Ha OTHEJbHbIE IHCIHUIJIMHEL

B cBoeM Tpyne «®usnka» ApuCTOTENb DPasMBbILIAA O
6eckoHeuHocTH. [loCKOJILKY He CYLIECTBOBaJO KOPPEKTHO
OMpeeseHHOr0 MOHATUSA OGeCKOHeUHOCTH, OH MbiTajics B
paboTaTh KOHLENIHIO, MO3BOJIAIOLLYIO YUUTHIBATL Pe3yAbTa-
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Thl, MOJyYaeMble MaTeMaTHKaMH C [OMOIbI0 HUTepauui
cnoxeHud 1 ymMHoKeHus. TlonoxurensHbIe Hesbie Yucaa 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 yUeHHH nHudaro-
pefineB. Touka y HHUX MbIC/IUJACh HelelUMOH, H, CIeNOBa-
TeJIbHO, MHOXKECTBO TOYeK He MOTJIO 06pa3OBLIBATH Hempe-
PHIBHYIO U JenuMylo qunmo. Kak u 4ucsa, TOYKH SBJSIOTCA
JIUCKDETHbIMH BeJIMYHHAMH, OTJIHYHBIMH OT HempPePLIBHHIX
BE/NIMYHH IeOMeTpPHUH.

8. «Hauana» Esxkimpa ?)

PopuBmuchk B anoxy Paneca, ouenp 6/iu3Kast K CBOMM HCTO-
KaM — MmupaM, aGCTPakTHAas HayKa pacuBseraja 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 ¢unocoduyu ¥ pesuruu.
OT/IMYHTENBHOM YepTOH TIpedyecKoll MaTeMaTHKH Oblid ee
IeNYKTHBHOCTb M [0KA3aTeJbHOCTh — CBOHCTBA, BBIKOBaH-
Hele B TOPHHJIE XKapKHX AHcKyccuil, «Hawana reomerpuu»
EBKJINIA MOJHOCTHIO OTBEYaJM STUM JABYM TpeGOBaHHAM.
BJaaropapsa cTporocté CBoeH JIOFHYECKOH CTPYKTYpHI, yMe-
JIOMY TIONOODPY XOCHOBHbLX NOHAMULY, KOTOPHE eMy CJYXKUIH
(yHIaMeHTOM, U SICHOCTH J0Ka3aTeJNbCTB 3TOT TPYA CTajd
arioreeM MaTeMaTHYeCKOTO TBOpYECTBa KJaccuueckKoit I['pe-
LMH.

B V B. H. 3. [Ipokn yrtBepxkpuan, uyro, cocraBiasas «Ha-
yasay, EBKJUL «8Ka04ur 8 HUx mHozoe us Eedoxca, ycosep-
wercmeosans mroeoe usd Teamema u 0ar HeonposepiCUmbie
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 si3bKe cyllecTByeT NOJHBIA mepesos «Hauam» Es-
Kauga, cpenansnt . JI. Mopayxaii-Boarosckum, koTopoMmy Mel B
OCHOBHOM cJieioBa/iH.— [Ipum. nepes,
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Tannepn H APYruX HCTOPHKOB MaTeMaTHKH, MO-BHAUMOMY,
oueHb 6H30K K opuruHany. Ham usBectHo, uro kHuru XIV
u XV saBasorca Gojee MO3THUMU NOOaBJeHHUAMH. Mbl He
3HaeM, SBJAITCA JM MepBbie TPHHAAUATh KHUT CO3JAHHEM
ONHOTrO 4eJIOBeKa HJIH IMIKOJBI, pyKoBoaumoil EBknaupom. Hs
NpPUBENIEHHOrO BHIIIE BHICKA3bIBaHUA IIpoK/la MOXHO 3ak-
JIO4MTh, uTO «Hauana» ABUINCH pe3y/bTaroM COOWUPAHHUA H
ynopsijodeHusi 6onee paHHUX PaboT; OAHAKO OT 3THX pabor
OHH B KOpHE OT/IMYAIOTCA CHCTEMAaTHYHOCTHIO H3JIOKEeHHUs,
NpH KOTOPOM Bce Gosiee CJIOXKHBIE NMPeNJIOKEHUsl BbIBOAATCS
U3 HECKOJIbKUX ONpefie/IeHHH, aKCHOM M IOCTYJIAaTOB, KOTO-
pule npuHuMatoTcs 6e3 jgokasarensctB. Ha mnporskeHuu
Gomee pByx Thicsiuesnetuit «Hauana» EBKiuma cudTtanuch
06pa3ioM CTPOTOCTH M OKasajld AJIHTe/IbHOe BJMSHHE Ha
pa3BHTHe MaTeMaTHKH.

dyHpaMeHT 3HAHHSA

IlepBoie wernipe KHuru «Hauan» mocBsilleHb! MeOMETPUH Ha
IJIOCKOCTH, U B HHUX HM3Y4YalOTCi OCHOBHBEIE CBOWCTBAa Npsi-
MoJIMHeHHBIX Guryp u okpyxHocreil. B «Hauanax» EBraug
3aTparuBaeT JIHUIIb Te 3aJa4M, PElIEHHS KOTOPHIX CTPOSITCS
OpPH MOMOIIM WHMPKYJS M JIMHEAKH, MaTepHabHHIX BOIJIO-
LeHNH OKPYKHOCTH M MPSIMOf.

Kuure | mpegnocnannl onpeneneHUsi MOHATHH, HCHOJb-
3yeMbIX B JanbHefimieM. OHH HOCAT HHTYHTHBHBIH Xapakrep,
MIOCKOJIbKY OlpelneNeHbl B TepMHHax (M3MYecKoil peasib-
HoctH: «Touka ecms mo, 4mo He umeem dacmetis (onpenee-
Hue 1). «/Tunus se — 0auna 6e3 wupurey (onpenenenue 2).
«IIpamas auHuA ecms ma, KOMOPAs PABHO PACNOAOKCERA NO
omHowenuro Kk moykam Ha Hetly (onpenenenue 4). «ITosepx-
HOCMb ecmb MO, %Mo umeem MOAbKO OAUHY U wupurys (Omn-
peneneHue 5) U T. A, 32 3THMH ONpEJEJNEHUSAMU CIeLYIOT
narb mpebosanuti (UIH TOCTYJATOB):

«Jonycmum: 1) umo om ecaxoli mouxu 00 6CAKOU MOUKU
MOJCHO NpOSECIU NPAMYIO AUHUIO,
2) u umo OepaHuUEHHYI NPAMYIO  MONCHO
HenpepoisHo npodoaxcume no npamoil;
3) u umo u3 6cAK020 yeHmpa u BCAKUM pacm-
80pom moocem Obimb ONUCAH KPYe,
4) uumo ece npsmole yeavl pastol meacdy coboll;
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5) u ecau npamas, nadarouas Ha 0ee npmoie,
obpasyem eHYymperHue U no 00HY CHOPOHY
Yeavl, MeHoliue 0BYX NpAMbIX, MO npodoA-
OKeHHblE HEOZPAHUYEHHO 3mu 0se npsamble
ecmpemames ¢ moti CmopoHsl, ede Yeavl
MeHbuiue 08YX NPAMBIX.»

Tpu nepBbIX NocTysaTa 00ECMEeYHBAIOT CYILIECTBOBaHHE
npsiMoit ¥ OKpykHocTH. [AThIll, Tak HasbIBaeMbll oOCTyJIaT
0 napaJ/ijie/bHbIX — CaMblil 3HaMeHUThIH. Ero oTHOCHTENBHO
CMOXKHREIA BHJ BCErja HHTPUIOBaJ MareMaTHKOB, KOTOphHIE
NBLITAJUCh BHIBECTH €TI0 U3 YEeThIPEX NMPeIsIAYIHX HIH BoOGIIe
oT6poCcHTh, KO TeX Nop, Korga B X1X B. 00HapyKHIOCH, U4TO
MOXKHO NOCTPOMThL APYT'HE, HEEBKJIHJOBHl I€OMETPHH H YTO
nsTelil moctynat EBK/NAA uMeeT NpaBo Ha CYIIECTBOBaHHe,

3arem EBkauj chopmynupoBan obujue nonamus, WIA
aKCHOMBI, KOTOPHIE B [IPOTHBONOJIOXKHOCTh [TOCTYJIaTaM, Cipa-
BeJJIUBBIM TOJIbKO JJIfl TeOMETPHH, NPHMEHHMBI BooOLle KO
BCEM HayKaM. AKCHOMBI — 3TO TaKHe OYEBHIHEIE BellH,
KOTOpBIE, 0[O CJIOBaM ADWUCTOTENS, «Heo6x00umO uUmerns
Kamcoomy, Kmo 6ydem umo-mo usysames (cM. Tabm. b5).
ITocryaat — 3TO JMIIb NPHHIHUI, KOTOPLIA reoMerp mpef-
Jlaraer cBoeMy COOecefHHMKY MPHHSATb, HO KOTODPHIf He siB-
JisieTcsl HM «OYEBHJHEIM», HH «aKCHOMATHYECKHM» M KOTO-
peifi MOXKHO OTBEPTHYTb, He MPUXOAA K nporuBopeumo. [To-
BHAMMOMY, EBKIMA npHIep:KHBaJCS apUCTOTENeBOH TOYKH
3peHHsi, COIVIaCHO KOTOPOH IOCTyJaThl HHTEPIpPeTHpOBa-
JIUCh KaK MPOCTHIE (TUMOTE3bl», KOTOPHE GYAYT NMOATBEPK-
JIeHB], €C/IH BRIBEIEHHBIE H3 HUX CJIEACTBUS GYAYT COOTBET-
CTBOB Tb JeicTBUTeabHOCTH. Ecaum warematnku XX B.
BHIAT B HUX NEPBOE NPOSIBIEHHE AKCHOMAaTHYECKOT'O METOAa,
No3uL U nocjefoBarteseil EBknuaa Gbiia Gojiee NPUMHTHUB-
Bo#i: Bmjoth A0 XIV B. reomerpsl BHuenu B IOCTyJaTax
€BKJIMIOBOH TIeOMETPHHM HEONpOBepXKHUMble HCTHHBI, INpH-
MeHsileMbie JUIS1 ONHCAHHS YYBCTBEHHOTO MHpa.

CthopmyiupoBaB onpeeneHns, NOCTYJNaThl H aKCHOMEL,
EBriun nokaswbiBaer B KHure I 3JieMeHTapHBIE CBOMCTBa
TPeyTOJBHUKOB, CPeId KOTOPHIX — YCJIOBHSl paBEHCTBa,
npuYeM JiBa TPEYrOJbHHKA PaBHHL, €CJIH OHM COBMEIAIOTCS
npy HaJloKeHUH. [lanee ONMHCHIBAIOTCA HEKOTOPBIE IeOMeTpU-
YeCKHEe MOCTPOEHHS, TaKHe, KaK IOCTPOEHHE GHCCEKTPHCHI
yria, cepefjHHBl OTPe3Ka M NePNeHAHKYJAspa K IPSIMOMi.
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B kuury I BKmOYeHB TaKxke TeOpHs TMapasie/bHBIX
(cp. r1. 4) ¥ BhIYHC/eHHEe NUIOMafiell HEKOTOPBIX MJIOCKHX
¢uryp (TpeyroJbHUKOB, NapaJjeNorpaMMoB H KBaJparoB).
Ilonarne nuomanu ABAAJNOCH (GYyHJaMeHTaJbHEIM B Tpe-
uyeckoll reomerpuu. OjHoi H3 ee 3ajay ObLIO CPaBHEHHe
nJomazeil npsMouHedHbBIX QUTYP ¢ MOMOLIBIO MOHATHS 3K-
BHBaJIeHTHBIX (Uryp, T. €. TaKHX, KOTOpble HMEIOT OIMHa-
KOBYIO ILIOLIAaNh, HO He PaBHBL

B knure 11 3an0xeHbl OCHOBEI TaK Ha3blBaeMOi reoMeTp u-
yeckoll aJreGphl, BocxoAfmiefi Kk ImKkose ITudaropa. Bcee
BeJIMYUHEBL B Hell NpeJCTaBJIeHbl [eOMETP HUECKH, U Onepauiu
HaJ YUCIaMH BHIOJHAIOTCA Teomerpuueckd. Umucna 3ame-
HeHBl oTpe3Kamu npsamoii. Ilpoussenenue nByx uucen, ab,
TaKuM 06pasoM,— He YTO KHHOe, KaK IVIOMmanb NMpsSMOYTOJib-
HHKa co cropoHaMu a U b 1). IlpousBesenue Tpex uucen —
ob6vem. ClioXeHHe IBYX 4HCeJ NPOU3BOAMIOCH NMPHKJALbI-
BaHHEM KOHell K KOHILy OTPe3KOB NPSMOH, KOTOPhle HX
NPEeCTaBSAIOT; Npou3BeleHHe ab Jenuioch Ha 4YHCIO ¢
TIOCTPOEHHEM C TIOMOIIbIO NMPHIOKEHUS TIIomaned mnpsMo-
YTOJIbHHKA CO CTOPOHOH ¢ M JAHHOH IJIOMaAbio ab. DTOT xKe
MeTojl, KaK Mbl YBUIMM To3ke (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, BITHCAaHHbIE B OKPYXKHOCTD, a TAKXKe ONHCaHHbIE
BOKPYTr Hee.

Teopus nponopumii Kkuuru V

Ecau nepBule YeThipe KHHIHM 3JIeMEHTapHbl, To KHura V°
HanuCaHa Ha 3HaYHTeJbHO Gosiee BEICOKOM YPOBHE, a TeopHs
OTHOIIEHUH, KOTOpas B Hell H3ydaercs,— Bellb OYeHb TOH-
Kas. MHorza ee npunuceBaior EBnokcy Kuunckomy (0Ko/10

1) 3pech ¥ Jajee aBTOpHl FOBOPSAT 06 «ONepalHAX Haj YHCAaMHY.
MexJly TeM IpeKH CTPOTO OTJIMYaJH YHCJIA — MHOXKECTBA eJMHHMI — OT
NIPOCTPaHCTBEeHHO-NPOTSKEHHbIX BesHyHH, ITpousBenenneM na{’x quces
CHOBa GLUIO UHCJIO (3TO MpoM3BefeHHe onpefenserca B kuure VII «Ha-
yan» EBKINAa), a npoussefieHHe JABYX BEJHUYHH — OTPE3KOB — MOCTPO-
€HHBIA Ha HUX NPAMOYTOJbHHK, T. €. BeJHUHHA AByMepHas. '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 Akajemuel, OHaKO
¢axkT aBropctBa EBjokca He JokasaH.

[lonsAtHe oOTHOMIEHHMS BO3HMKaeT HHTYHTHBHO, Korjia
XOTAT CPaBHUTb 1Be BENIHYHHH, T. €. H3MepUTb HX. Taxk,
nudaropefinsl  pa3paboTand TEOPHIO OTHOIIEHHH, HO OHa
Obl1a NMPUMEHHMa JIMIIb K COM3MEPHMBIM BeJNHYHHAM, T. €.
BeJIMUMHAM, OTHOILEHHe KOTOPHIX MOXKHO BBIPAa3uTh C IIO-
MOUIBIO UebIX 4YHcesa: mnudaropednsl HHTEpIPeTHPOBAIU
reoMeTpHyecKHe BeJTUUHHE KaK JUCKPeTHble Habophl eNHHHI.
TakuM o6pa3oM, OHM MOTIJIM CPaBHHMBATh JBE BEJHUYHHHI,
TOJBKO €CJIH OHM HMeNH OOILyI0 efHHMIly U3MepeHUs, TaK
4TO KaXKAasi U3 HUX Gblaa [e/bIM KpaTHBIM 3ToH oblel exu-
nuuel. Ecnu, Hanmpumep, IjiMHa ONHOTO OTpe3Ka NpsaMOH
COIEPKUT M €IUHHIL, a AJIMHA JPYTOro OTPe3Ka CONEPIKHUT 7
€HHUIl, TO 3TH JBE IJIMHBI HAaXONATCS B OTHOLIEHHU M ; N.
OpHako, NBITAasiCh COOTHECTH JHaroHalb KBajpaTa C €ro
CTOPOHOH, mnuparopefnsl KOHCTaTHPOBaJH C yKacoM, 9YTO
5TH J(Be B&JTHYHHBL He HMEIOT o6medl Meprl. To, uTo GBLIO 3pH-
MOl peasIbHOCTBIO C TOYKH 3PEHHs] TeOMeTPHH, CTaHOBHIOCh
HeCYLIeCTBYIOIHUM TIPH NOMBITKE BHIPA3UTh 3TO NOCPEACTBOM
OTHOIIEHHA LeNBIX 4YHcesd. DTH apUpMeTHYeCKH HecyllecT-
BYIOIIMe HecOU3MepUMble OTPe3KH YCKOJb3aJdd OT mudaro-
pefickoli Teopuu orHoweHuii. Teopus mpomopuuit, paspa-
GoraHHas B KHure V, OIMHAKOBO XOpOIIO NpHJaranach 4 K
COM3MEPHUMBIM ¥ K HECOU3MEPHMBIM BeJHYHHAM.

Teopusa npomnopuuit npexcrabnser cofoil IieleBp Mare-
MATHYECKOH JIWTepaTypel Bcex BpeMeH. Ha mnporskeHun
MHOT'HX BEKOB OHa HHTepecoBaja M HMHTPUroBajla MareMa-
tTukoB. Kapn Befiepmrpace, npoussenumuii pedopmy Mare-
MaTHyecKoro aHanusa B X1X B., orTnas et 1o/KHOe, MPUHSAB
U3BECTHHIE ONpeneseHust 5, 6 MpomopHUHOHAILHOCTH BeJH-
ypH (cp. Ta6J. 6) U UPUMEHHB UX K ONpeleeHHi0 paBeHCTBa
IByx unces. OmHAaKO MOCTPOEHHEe MHOXKECTBAa YHcen !) He
BXOIMJIO B Hamepenus EBKaHNa, OH JHIb CTpeMuics o6oc-
HOBaThb H3MepeHMe BeqnuuH. Ero Teopus urpaer B rpeyec-
KON MaTeMaTHKe TaKyio Xe poJib, KaK TeOpHs BellecTBeH-
HEIX YHCe] B COBPEMEHHOM MaTeMaTHuyeCKOM aHaluse.

1) To ecTb MHOXECTBAa BCEX AEHCTBHTENLHEIX (TOJIOKHTEAbHBIX) 9H~
cel.— Mpum. ped,
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EBkJ/IHA BKJIOYAJ B OHATHE 8eAU4LHbL JJUHBL, TIJIOMANY,
o0beMbl, Beca, YIJbl, BpeMeHHbIe HHTEpPBaJbl U T. H., XOTH
Hurje o6 stoM He mucaj. OTKa3aBIIKCh HCNOJb30BATh eo-
MEeTPHYECKYIO OYeBHJHOCTb, HO H30eras TakxKe obpalleHHst

smmssumssmssm 6. [lepsoie onpepeseHHs KHHru V s
«Hauan» Eskaupa

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

2. KparHoe xxe—Goabluasi (0T) MeHbluefl, ecld OHAa H3Mepsiercs
MeHbIIeH.

3. OTHOIIEHHe €CTb HEKOTOpas S8aBHCHMOCTb ABYX OJHODOLHBEIX
BeJIHYHH 1O KOJHYECTBY.

4. ToBOpAT, YTO BEJHYHHbI MMEIOT OTHOLIEHHe MeXAy Co6oii, ecau
OHH, B3fiTHIe KPaTHO, MOTYT IPEB3OHATH ApYyr Apyra.

5. T'oBOpPAT, UYTO BeJHYHHB HAXOZATCH B TOM JK€ OTHOLICHHH:
nepsasi KO BTOPOH M TpeTbsl K 4eTBePTOH, €CJIM pPaBHOKPaTHLIE NepBOH
H TpeTbel ONHOBpeMEHHO GoJblile, HJIH OXHOBPEMEHHO pPaBHBI, HJIH
OJIHOBPEMEHHO MeHbIlle PaBHOKDAaTHBHIX BTOPOMi M ueTBepTOf Kaxpas
KaX/l0t npu Kako#t Obl TO HH OBVIO KPaTHOCTH, €CJIH B3ATh HX B CO-
OTBETCTBEHHOM MNOpsAAKe.

6. BenmuuHBI e, HMEIOUIHE TO Ke OTHOIIEHHe, NyCTb Ha3blBa-
I0TCSl TPONOP HOHAJIbHBIMH.

K apujMerTvKe, OH He MPHUMUCHIBAJ BEJHYHHAM YHCJIEHHBIX
3HaYeHHi.

Ero onpepnenenue 4 (cp. Taba. 6) ycraHaBauBaeT, Kakue
BEJIMYMHLl MOXHO CPaBHUBaTh; HeNb3sl 00pa30BaTh OTHO-
LIEHHe JBYX BeJHYHH, OfHA U3 KOTOPLIX Oblia Obl HACTOJILKO
MaJla, uTO HHKaKoe ee KOHEUHOe KpaTHOe He MOXKEeT Ipe-
B30HTH [PYTYIO BeIUYHHY. DTO OIpeleneHue, Ha3bBaeMoe
akcuomoli Apxumeda, o KOTOPoil peup MOHAET Janee, UCKJIO-
yaeT 6eCKOHEYHO MaJsble U 0eCKOHEUHO GOJIbIINe BEJTHUHHEIL.
Onpefenenye NPONOPIHOHANbHEIX BEeJHUUH SIBJSAJIOCH KJIO-
ueBbIM JIIsl BCeX MOCTPOeHHH KHurH V (cM. Tabna. 6, ompe-
Ienenne 5). B HeM ykaselBanuch HeoGXOAMMbIE U JOCTATOY-
Hble YCJIOBHA TOro, 4ro0bl [iBa OTHOIIEHUS ObIM pPaBHBL:

Jlaubl BeJquuuHbl @, b, ¢ ¥ d, OHH HMEIOT OAHO H TO Ke
OTHOIWEeHHe a/b=c/d, ecu A/l BCEX LEMBLIX n U M CIpaBej-
JIUBEl CJEAYIOUIHEe 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 ynopsjoyeHne Ha MHOXKe-
CTBe OTHOWIEHWH BeJMYHH, T. €, CIesaJ BO3MOXHEIM CpaB-
HeHue JIIOObIX JBYX OTHOILEHHI.

Ypanoch JoKas3aTh, YTO OnpejesieHHe B HeNIHT MHOXKe-
CTBO pallMOHAJBHBIX UHCEN Ha ABa HeNyCTHIX Hemnepecekaro-
L[MXCS MOJMHOXKECTBA, TaKUX, UTO BCAKOE UHUCJIO U3 NEePBOTO
MHOXKeCTBa CTPOro GoJibllie JIOGOro YHuC/la H3 BTOPOrO, T. €.
3TO OmpefiesieHNe 3a1aeT 0e0ekurn0080 cederue Ha MHOMXKECTBE
pauMoHanbHHIX umcea (cp. . 5, c. 289). Takoe ceueHue
onpere/nsier AelcTBUTeNbHOe (palMoHANIBbHOE MM HPpaIHo-
HasbHOe) uucyao. Ho, Kak Mbl yXKe paHblie 3aMeTHJH, He
370 OBLIO Liesbio EBKJHAA.

W3 BocemHajpuaru onpenenenuil, NOMellleHHEIX B Hayase
BCeHl KHHUTH, U OOIIUX MOHATHH, cHOPMYTHPOBAaHHBIX B KHU-
re I, c BOCXUTHTENLHEIM H3SILIECTBOM M IOYTH Ge3 JIOrHYecK X
HefoueToB EBK/AHA BoiBesnl (He mpuberasi K INOCTyJaTaM,
cofiepKaHue KOTOPHIX GHIJIO FeOMEeTPHYECKHM) IBaAlaTh TEo-
peM, B KOTOPHIX yCTaHaBJIHBAJNUCh CBOHCTBA BEMHYHH H HX
orHouleHu#t. OH moKasan, Hanpumep (Mbl epEBOXUM €ro yT-
BEpKAEHUs Ha COBpEMeHHEIH ajre6paHuecKuil f3bIK), YTO

m@+b+ct...)=mat+mb+mec+ ... (upeanoxe-

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 —=— (npennoxenue 16);
/] [4 at+b c+d
€CIH & =-7, TO —-}-;: 5 (mpeanoxenne 18).
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IlepeBoj Ha £3biK COBPEMEHHBIX 0003HaYEH Ml

MpEANOXEHUE 16
Teopema

Eciau YETbIPE BEeJIMYHHBl TPOMOPLHOHANbHB, TO OHH 6)’,&)’7 npo-
NMOpIHOHAJbHBEI TaK¥Ke IOCJe MepecTaHOBKH.

ITycts nanel werbipe nponopuuonansubix Bemuuunwm A, B, C, D,
u nycts A orHocutes K B kak C x D; s yTBepXJaiw, YTO 3TH BeJH-
YuHE GyAyT MPONOPLHOHAJBHE TaKKe IIOCHE IEPEeCcTAaHOBKH, T. e. A
G6yner oTHocHThest K C Kak B k D.

BosbmeM paBHOkpaTHee E ' Eciu m m n—uedne uucaa, To
F Beqvund A u B U Apyrue ka- A A
Kue-HUOYb paBHOKpatHbie G u H L_mna
peanuuH C u D. B mB
Ilockombky E umeer Takyio u
JKe KPaTHOCTb 10 OTHOUIEHHIO K A,
uto F x B, u uactH, cpaBHHBae-
Mble MeXIy co6ofi, UMEIOT TO XKe
OTHOIIEHHE, YTO U HX PaBHOKpAaT-
Hble, BeqHunHA A 6yJET OTHOCHTb-
ca K Bkak E k F. Ho A or-
Hocutcss K B Kak C K D; 3Ha-

C C
ﬁ=%5 (npena. 15).

TockombKyY -g—:-c; , HMeeM

uut, C otvocutcsi K D kak Ex F. D
Kpome Toro, mockosneky G u H— ”_{f_“:ﬁg_ (mpenn. 11)
paBHOKpaTHeie C u D, BesnunHa mB  nD ) :

C 6yner otHocuTeest K D Kak G

CriefloBaTeIbHO
k H. Ho C orrocurca K D kak 4

ecan mA > nC, o mB > nD,

E x F; cneposarennHo, E orHo-
curcs K F xak G x H. Ho, ecan
yeThIpe BeJIHYMHEI TPONOPII HOHAIb-
Hbl ¥ NepBasi 43 HUX GoJblue, 4eM
TpeThsl, BTopas 6yzer GoJblie, YeM
yeTBepTasi; ecJAu IepBasi Oyzer
paBHa Tpethbeit, BTOopas Gyaer pas-
Ha 4eTBepTOH; M ecau Nepsas
MeHbllle, YeM TpPeTbsi, TO BTOpas
6yZer MeHbllle, uYeM 4YeTBepTas.
CnepoBaresbHo, ecau E mpesoc-
xoput G, T0 BeamumHa F Gyner
npeBocxoauts H; ecau paBHa
G, 1o BennuuHa F Gyner paBHa
H, u ecau E menbme, uem G, TO
BesuuHHa F 6yjer MeHble, yeM
H. Ho E u F—HeKkoTOphle pas-
Hokpatiele A u B, a G u H—
HEKOTOpBie Jpyrue paBHOKpaTHbIE
C u D; crxepoBaTesibHO, OTHO-
catea k C, Kak B orHocurcst k D.

eciu mA=nC, To mB=nD,
H
ecmn mA < nC, o mB < nD,

HO 3TO BJleyeT 3a co6o0fi paBeHCT-
Bo (omp. 5)

A_B
c D

Ci1e10BaTe/IbHO, €C/IM YeTHIpe BeJMYHUHB IPONOPIHOHAILHE, OHH GyIyT
TaKXe NPOMOPUHOHANLHB TMOCJE NEPeCTAHOBKH, YTO M TPeGOBa/IOCh
NOKas3aThb.
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B tabn. 7 paercs npuMep OpHUTrMHANIBLHOIO JOKAa3aTeJbCT-
Ba EBK/Ha U ero nepesBoj Ha sI3bIK COBpeMeHHHIX 0003Ha-
YeHud.

EBkaug joxasan npepjoxeHue 18 paccyxnenHem oOT
MIPOTUBHOI'O M HESBHO UCIOJb30BaJl CYLIeCTBOBaHHE YeTBep-
TO! MPONOPILHOHANBHOMN X 1151 TPEX JAaHHBIX BeJUUYHH @, b, c,
T. €. TaKol BeJHYMHH ¥, 4T0 a/b=c/x. Ee cymecTrBoBaHHe
ObLLJIO J0Ka3aHO JIMIIb B YaCTHOM cJydyae, KOTAa BeJHYHHEI
SIBASIOTCS JJVIMHAMU [MPSAMOJNHHEAHbIX OTPE3KOB (Npensoxe-
Hue 12 kuuru VI). Jonyckarb cyuiecTBoBaHHe ueTBEpTOH
MPONOPIMOHANBbHON AJA BeJHUYUH B Oosee oflieM ciydae
ObLTO, TaKUM 06pa3oM, He BIIOJIHE 3aKOHHO, M HAC yIMBJISET,
4YTO TaK INOCTylaJ aBTOpP, KOTOPBHIH crapaJjcs Hu36eraTb
BCAKHX CCHUIOK Ha TIeOMETPHI0 M JIOTHYECKH BHIBOLHTH
CBOHCTBa BeJIHUMH M3 yKe ycraHoBJeHHBIX. OXHaKo crporoe
JOKa3aTe/bCTBO CYLIeCTBOBAHUS YeTBEPTOH MPONOPIHOHAb-
HOH notpeboBano Gbl MaTeMaTHYECKOro MOHATHS HeNpephiB-
HOCTH, O KOTOPOM TI'PeKH HUMeNH JIHIIb CMYTHOe IpefCTaB-
JIeHHe U TaK U He cMoTJIH cTporo chopMyaupoBars. JenekHuy,
HepBbIM IIOCTPOUJ HEMPePHIBHYIO 06/1acTh BesnuuuH (1872 r.).

Mpunoxenne miomanei

B xkuure VI teopus npomopuuit kauru V mpumensiercs K
NPSAMOJIMHERHbIM (UrypaM, K ['eOMETPHM Ha IJIOCKOCTH H, B
YaCTHOCTH, K NMOJOOHBIM (urypam, npuuem «nodobHbie nps-
MOAUHeLHble hucypol CYymo me, KOMOpole UMeEOm Yeabl, pagHsle
no nopsodky, U CMOpPOHbL NPU PABHLLX Y2AAX NPONOPYULOHAAL-
Hote». EBKIINI HCTIONIB30BaJI 3[1eCh 3HaMEHHUToe onpefesieHne 5
JJIsi TPOBEPKH MNPONOPIHOHANBLHOCTH NMPH J0Ka3aTesNbCTBe
NePBOTO NPEeNJIOKEHHUS, YCTaHABIMBAWOMEro ToT (akT, 4To
KMPEYeOAbHUKU U  NAPANIeN0ZpAMMbL, HAX00AUuecs nod
00HOll u moti sce svicomotl, omuocames Opye K opyey Kax
06HOBaKUAY. 3eChb MOXKHO OGHApYXKHThb TaKxke (Npeisoxe-
Hug X XV—XXIX) ocHOBbI TEXHHKH IIOCTPOEHHS, Pa3BUTHIE
B mKoJse ITuparopa u Ha3BaHHbBIE npusosceruem naouwjadel.
DTa TeXHHKA OXBaTblBaeT TPH DPAa3JUYHBIX IMOCTPOEHHUS C
NOMOIIBIO JIMIIL DUPKYJSA W jnuHefiku., [lepBoe HaswlBaercs
npocmein WM napaboiudeckum npuaoscerue. Pedb uger o
NIOCTPOGHHM NapaJjjieiorpaMMma C 3aJXaHHBIM YIVIOM, PaBHO-
BEJIMKOr0 HEKOTOPOH NpAMOJIHHeHHoH ¢urype, Toxe naH-
Ho#t. Tounee, EBkaug 3agaBancs orpeskoM AD, yriiom npH
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Toyke A M NJIOmMANbI0 ¢ HEKOH NpAMONMHeRHON (QUrypHl U
crpoun Ha AD napasienorpamm ADFI ¢ 3TUM yrjoM npu
BepmyHe A, miomaabs Kotoporo Oblia paBHa JAHHOH mJo-
@M ¢ (cM. puc. 2.2a). B cryuae npuroscenusn ¢ nedocmam-

. ¥

Puc, 2,2a, Tlpoctoe, uiu napaGonnueckoe, NMpHJIOXKeHHe,

i

Puc. 2.2b, TIprioxeHne ¢ HeAOCTATKOM, HIH SJIJIHOTHYECKOE IPRIOIKEHNE,

© i

Puc. 2,2¢c, Ipunoxenne c Haﬁu'rxom, WIH runepdo.nnqecxoe npHIoKe-
HHe,
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KOM, W 3AAUNMU4ECK020 npurodcerus b) (cM. puc. 2.2b), on
ctpoun Ha AD napansesnorpaMMm AaHHOH NJIoWlafH ¢, He-
JOCTaTOK KoToporo Obl moxoGeH mapaenorpammy A,
T. €. OCHOBaHHe IIOCTPOEHHOr'0 NapaJJesiorpaMMa He MOJ-
HOCTbIO MOKPHIBANO JaHHHI otpe3sok AD. B cayuae npuio-
oceHUs ¢ u30bimKom, WK eunepb0AUdecKo20 npPUAOdCer s 2)
(cM. puc. 2.2c), napasenorpaMM CTPOWICS Ha NMPOROJIKEH-
HoM otpe3ke AD.

Yacro panuei# yroa 6bl1 npsaMbiM. [Tpocroe npusoxenue
NO3BOJISIJIO TOTAA NOCTPOUTb BTOPYIO CTOPOHY IPSIMOYTOJIb-
Huka. Korpa 3ajannbiél 1iiq nono6us napasiesiorpamMm Gbi
KBajfpaToM, MNPWIOKEHHS C HEAOCTaTKOM H C H30BITKOM
NO3BOJISIIA HAaHTM NOJIOXKUTENbHbI KOPeHb YPaBHEHHH BTO-
pOro nopsiika ax == x%=¢, I'ie ¢ NOJOKUTENbHO,

HeficTBuTeNbHO, €caM K JaHHOMy oTpe3ky AD (cwm.
puc. 2.3) npumaraercsi npsimMoyroiabHHK ACFI mnJomany,
Aarnsies

3 . 7
A B 0/ s )
e
J 3
Toempoerne: K

Puc. 2.3,

paBHOMN JaHHOMH MJIoULaAM ¢, ¥ Tako#, 4To HepoctaTok CDJF
paBeH KBajppary x2, TO mJjomanp rHomMoHa BDHGFE, rie
B — cepenuna AD, GyneT paBHa mJjomany INpsSMOYroJib-
Huka ACFI. Tlnomans rHOMOHa, paBHas PasHOCTH IJIOILA-
Iell KBagpara co cropoHo#t BD==a/2 v KBazpaTa co CTOPOHOH

1) TepMHH <OMIHNTHYECKOE NPHIOKEHHe» NPOHCXOAMT OT CJIOBA
elleigsis — megoctatok.— [Ipun. ped.

) TepMHH <IHepGonHIeCKOe MPUIOKEHUE» NPOUCXOJUT OT CJIOBA
hyperbole — u36uTox,— ITpus. ped,
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EF=a/2—x, paBHa (B COBpeMeHHbIX ajrebpaHueckux 06o3-
HayeHHsxX)

2) ¢ %) =ax—x

2 2 - '

IMTnomaaw npsmoyronsnyka ACF I no nocTpoeHHo paBHa
¢, HO, C Apyrofl cTopoHbnl, OHa paBHa (a/2)x+ (a/2—x)x=
=qax—x?, ClienoBaTesbHO, ax—x?=¢, ¥ NOCTPOEHHE FHOMO-
Ha MO03BOJsieT HafTH 3HaueHHe X.

ApudmeTnyeckue KHHUIH

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

M3 mHOrux cBo#icTB 4ucen, HcclenOBaHHbIX EBKmaupom
(4eTHOCTb, HENMHMMOCTH M T. A.), Mbl TIPOLMUTHPYEM TOJIHKO
npensioxkenne 20 kuurum IX, ycraHaBauBaiollee Cyiect-
BOBaHHe G6ECKOHEUHOr0 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 npoctele uucna a, b, ¢, ..., k u
abc. . .k — nx npoussenenyve. Ecim K Hemy npuGaBuTh
enuHuLy, TO abc. . .k+1 Gyner mpOCTBIM 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 NMPOCTHIX 4ucen a, b,
¢ ..., k.

JIefiCTBUTENBLHO, AOMYCTHM, YTO p HAXOIUTCS CPEAM 3THX
3aJlaHHBbIX MIPOCTBIX YHces. Torja uX NpoUsBeNeHHe NeUTCS
Ha p. Ho abc. . .k-+1 Takxke pmenurcs Ha p, a cleloBa-
TEJBHO, Ha p NOKHA 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
OTHOIIEHHMH LeJbIX YHCeJ, HJH, C COBPeMEHHOl TOYKH 3PeHHs, CTPOUTCSH'
TeOpHsl PanuOHadbHEIX uHces. CosjaHKe 9Tl TEOpHH, KaK NoKasan Bau-
nep-BaprieH, oTHOCHTCS K paHHHMM NudaropeiinaM (fepsast MososuHa V B.
JO H. 3.), TOTAAa KaK TeOpHsl NPONOPLHMH, H3J0OKeHHass B KHHre V, Ghlla
noctpoeta Esnemom us Kunpa (cepepuna 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 BeJMYHMHAM YHCJAOBHIX 3Haue-
HUIl Y 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, ¢ moMoLIbio
MeTOla HCUepNbIBaHHMSA (CM. IVI. 5) MJIOWAAM KPHBOMUHEH-
HBIX GUIYp CpaBHUBAIOTCS € IJIOWAASMH MHOTOYTOAbHHUKOB.
IMpenmerom kuuru XIII sBasercs nocrpoeHHe mpaBMIBHBIX
MHOTOrpaHHuKOB (cM. Ta6Gua. 4). ITocTpoeHue mJIaTOHOBBIX
Tes, KOTOPHIM, MO-BHAMMOMY, 3aBepiuatorcs «Hadanay,
Jano ocHOBaHHMe KomMeHTaTopy Ilpokay npuuncaute EBk-
Jauia K mnocnenoBarenasM ¢unocopun IlmatoHa.

«Hauana» — He enuHCTBeHHBIH TPyA EBKiAHAa, ewmy
npuHajaexar, Kpome Toro, «JlaHnble», nononHsomue «Ha-
yana», a Takke «CeueHHe KaHOHa» O MY3BIKAJbHBIX MPO-
NOPUUAX, YTePSHHBIH TPYJ O KOHHYECKHX CeueHHsX, «[eo-
MeTpUUYEeCKHe MeCTa Ha NOBEPXHOCTHM», TPaKTar O AeJIeHHH
¢uryp 1), xoropeiit nurupyer Ilpoka, «I[lopusmer» (crencr-
Bys), 0 KOTOpoM cBuferenbcTBytoT [Ipoka u [Tamn, u Tpak-
faTbl MO ONTHKE, MeXaHHKe M aCTPOHOMMH.

1) D10T TpAKTaT COXPAHMWJICA B apaGCKOM nepeBofe,— [Ipu. peds
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9. AnoJioHHt H KOHHYECKHe CeueHHns

Kaxk n EBkaug, Anoanonuit ITeprckuit ') paGoran Ha CThIKe
KJTaCCHYeCKOH H 3JUIMHHCTHYECKOH 310X. XOTH JOCTOBEPHO
M3BECTHO, YTO JeATeNbHOCTb OOOHX TeOMeTpPOB CBfi3aHa C
M(x,y) ~ TIEPBBIM BEKOM CYIIECTBOBAHUSA
AnexcaHApHACKON WWIKOMBI, 10
CBOEMy COJEepKaHMIO H JIyXy
U X paGoThl OJIM3KHM TNpenpiny-
meit snoxe. B «Konnueckux
X CeyeHHSIX», EIHHCTBEHHOM ylie-
0 JieBieM Tpyne Anosionus, cu-
CTeMaTHM3HpYIOTC M  06obwa-
I0TCSl 3HaHHS €ro MpeJmecTBeH-
HUKOB, M3-3a mpuMeHeHHst Me-
TOJOB, 3aMMCTBOBAHHBIX W3
Puc. 2.4, Umeem y*=x (d—x), <TEOMETPHUECKOH anreGpeI»,
rae d=2R. W YHCTO CJIOBEeCHOHA (OopMBI H3-
JIOXKEHHs, He HCIOJb3YIouel
HUKaKOH CHMBOJIMKH, STOT TPakKTar TPYAHO 4YUTaTh.
Hsyuenne Konuueckux ceuennit B I'pennu Bocxonut k IV B.
Io H. 3. Yuenuk EBnokca u coBpeMeHHUK [TiaTroHa Menexm
OTKPBIT MX NpHU INONMBITKE PEUINTh 3ajayy YABOeHHs Ky0a.
Ha camom nene I'mnnokpar Xwuocckuil cBes 3Ty 3ajady K
HaXOXKIEHMIO JBYX CPEIHHX INPONOPIHOHAJBHBIX X H Y 2),
Takux, 4to a/x=x/y=ylb (b=2a). OxHako 3Ty 3ajgauy
MOXHO pewuTh, Hafjsf C IOMOIbI0O HOCTPOEHHSI TOUKY
nepecedeHus ABYX napa6odl x*=ay ¥ y*=xb WIH XKe mapa-
6osbl U runepbonn xy=ab. Xwusc nomaran, 4yro Menexm
PYKOBOACTBOBAJIC aHAJIOTHEHl C ONMHCAaHHEM OKPYKHOCTH
KaK reoMeTPHYECKOro Mecra Touek M ¢ KoopAuHaTtamu (x,
Y), rae y*=x(d—x) (cM. puc. 2.4), u monarani, 4TO COOTHO-
LIeHHe y?=bx, MOJyyYaloleecsi U3 Hero NMOACTAHOBKOH KOH-
CTaHTH BMECTO OJHOH M3 HepeMeHHLIX, Takxke Oyner mpex-
CTaBJSATh FeOMETPHYECKOE MECTO; 3TO NPHUBEIO €r0 K MBICAH
O pacCMOTPeHHH KOHyca.

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

2) Mexay AByMs 3ajaHHBLIMH OTpe3Kamu g B b,— Ilpum. ped,
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ITocne Menexma Apwucreit (Bropass mososuHa IV B.?)
3aMHTEpecoBajiC KOHHYECKHMH CeueHHsMH B CBOeii, HbIHE
yTepsHHO#, pab6ore «O NPOCTPAHCTBEHHEIX MeCTax». ITH
reoMeTpHYecKHe Mecra — He YTO HHOe, KaK KOHHMYECKHe
ceuenys. Menexm W Apucreli 3Ha/nM, 4TO CcedeHHe KOHYyca
MJIOCKOCTBIO, NMEPUEHAUKYJSAPHO#H K ero obpasyoulel, naer
pasiuyHble KpMBbIE B 3aBHCHMOCTH OT TOrO, KakoB yrod
NpH BepillHe KOHyca — OCTPHIf, mpsaMoit uau Tynoi. Ilpen-
IIECTBeHHHKH Ano/sonusi, BKmouasa Apxumena u EBkiuna,
HCNOJIb30BaJIM TEPMMHOJIOTHMIO, BBeJEHHYIO ApucreeMm, H
TOBOPUJIM O CEYEHHH OCTPOYTOJBHOrO KOHyca (3JuIHIce),
CeyeHHHU MPSAMOYTOJNILHOrO KOHyca (rmapaboJie) U CeueHHH Ty-
HOYroMIbHOrO KOHyca (rumepGosie). AmnonnoHufi H3MeHHN
MOJIOXKEHNE, TIOJNYYMB BCE TPH KOHHYECKHX CedyeHHs, Hepe-
ceKasi OfMH M TOT 2Ke KOHYC C OCTPBIM YIVIOM NIPM BepllnHe
U C OKPYKHOCTBIO B OCHOBAHUM Pa3JIMUHBIMH IJIOCKOCTSIMH.
B 3aBuCHMOCTH OT TOrO, MepeceKaer JIM CeKyllasl MJIOCKOCTb
Bce ofpasyolMe Ha OJHOH NOJIOCTH KOHyca, napaJjiiesibHa
JIM OfHOH M3 0OpasylomMX WM TepeceKaeT o0e IOJIOCTH
KOHyca, noJiyyaercs Jn60 3janumnc, aubo napabosa, JuOGO
runep6osa. AMNOMJIOHMH YCTAaHOBWJI XapaKTepHCTHYECKHe
cBOHCTBa KOHMYecKuX cevyeHuil. Ha coBpemenHoM si3biKe Mbl
Obl CKa3asid, 4YTO OH BBEIPa3WJ HX YPaBHEHUS B CHCTeMe
KOODJIMHAT, 32 OCH KOTOPOH B3ATHI AMaMeTp JaHHOH KpUBOH
U KacaTesIbHas K Hell B ONHOH M3 KOHIEBBLIX TOYEK AHaMerpa.
3anucaHHble B COBPeMEHHBIX OOO3HaYeHHSIX XapaKTepH-
CTHYeCKHe CBOHCTBa KOHHMYECKMX CEYEHHil OIHCHIBAIOTCA
ypaBHEHUAMH

1) y>=px (mapabona);

2) yr=x ( p—-%x) (3a11MmC);

3) y*=x(p—l—%x) runep6ona,

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

DTOT HOBBIH MOAXOX MO3BOJWJ €MY NOCTPOMTH BCe TPH
KPHBbIE IPH MOMOILY METOA MPHUIOKEHHS mowanei. B -
POKOM CMEICJIe OH HasbiBaeT napabosiofl KPHBYIO, MOJYUYeH-
HYIO NIPHJIOKEHHEM K OTPe3Ky NpsMofl NaHHOH NJIMHHEI p
OpsIMOYT'OJbHHKA CO CTOPOHOH X H IUIOMafbio, PaBHOM
nJomanu Keajpata co cropoHoil y (cm. puc. 2.5a). Ecau
OpAMOYIONBHUK CO CTOPOHOH X M IVIOMIAJBI0 K% HMeeT
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CJIMIIKOM KOPOTKOE OCHOBaHMe, TaK 4TO €ro HaJlo JOMOMHHTE
OPSAMOYIOJBHUKOM CO CTOPOHaMH x u (p/a)x, To KpuBas
6yzer sauncoM (cM. puc. 2.5b), a ecay OCHOBaHHE MPSIMO-
YroNbHHUKA NPEBOCXOAMT 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, ATNOJ/VIOHNI H3y4an 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 mondap: «Ecau dse npamole, Kacamervrbie K
KOHUYECKOMY Cederur), OKDYNCHOCML UAU K NPOMUBONOAONH -
HbIM CE4eHUAM — JBYM BETBSIM I'HNepOOJIbl,— nepecexaromcs
U ecau nposecmu NPAMY 4epe3 mouKy KACAHus U nposecmu
Yepe3 mMO4KY nepecedeHuss KACAMEAbHbIX NPAMYIO, nepece-
Karowyro amy Kpusyro 6 08Yx mouxax, mo ompesxu smot nps-
motl, Ha Komopele ee ) Oeaum npamas, COLOUHAIOUAS MOUKY

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

2) FiMeeTcs B BHIY ee OTPE30K MexXAy ABYMs TOUKaMH IepecedeHHUs
¢ xpuBoii. Jlanee nox «Bceft MpAMOii» MOHMMaeTcss ee OTPE30K OT TOUYKH
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Kacarus, 6yoym mexcoy coboll 6 mom de OMHOWEHUU, 4MO U
6CA NPAMAA U ee BHewHul ompe3oky (cM. puc. 2.6).

Toukn mepeceuennss A u Z cekymeli U KOHHYECKOrO
CEUeHHs] TaPMOHMYECKH CONpPSIKeHBl C Mapoid ToueK, obpa-
30BaHHOM TOuKOH nepeceueHnss I' KacareJbHBHIX M TOUKOMH
nepeceyeHusi E cekymeli u Xopjpl, COeRUHSIOLIEH TOYKHU
KacaHMsl KacaTeJbHBIX K KpuBo#, T. e. ZE/EA=ZT/TA.

IToMuMO 3TOr0 TpakTaTa O KOHMYECKHX CeueHMAX AmoJ-
JIOHUMH HamHcan CEepuio APYrHX paGoT, KOTOphble BHOCJEACT-
BUH npokomMeHTHpoBas [lann. B ornnune or «Konnueckux
ceyeHHil», B KOTOPBIX M3JIOXKeHA IVIo0asbHAs TEOpUS, B HUX
paccMaTpuBailOTC YaCTHEIE HPOOJIEMEL.

10. Anekcanapuiickas wxoJa

K III B. 1o H. 3. rpedyecK e ropojia MoTePsIN CBOIO HE3aBUCH-
Moctb. [Tocsie 3aBoeBanus I'pennu @ uinnnoM MakenoHCKuM
OHH BHIHYK/IEHEI GBLJIH OTCTYIIUTh OT CBOUX IE€MOKPaTH4ecKHx
NPHHIKIOB U NMOBUHOBaThCA uapwoo. ColH Pununma, Ajek-
caHAp, OOBEIMHUN NOJ CBOeH BJACTbI0 OTPOMHYIO HMIIEpHUIO
U clenan cronuueil Asexcauapuio. Bo BpeMeHna mpasieHust
nepBoix [IToseveeB AJsiekcaHApHUS CTala KYJbTYPHBIM LIEHT-
pom auTHyHoro wmupa. CrparoH, YydYeHHMK Apucrorens,
opraHusoBas B Heft MyceiioH, coOOOIIECTBO Y4YeHbIX, HOCBS-
THUBLIMX ce0sl Hay4HbIM MCCJELOBAHMAM M IOJNYYaBHIMX OT
uaps njaaTy 3a cBou 3aHATHS. Boratble co6panus 6ubanore-
Kn Myceiiona — onn HacuuteiBaiu 700 000 TomMoB — Obliiu
NpeNoCTaB/JeHbl B pacnopsKeHHe YYeHBIX M Y4dalluxcs.
Hecmorpsi Ha TO 4TO HEKOTOpHIE M3 3THX YYeHBIX OBLIH
BBIXOAIIAMH U3 OOecreyeHHBIX CJIOEB OGLIECTBA M BCE OHH
Noyyaad IapCKOe KaJjoBaHHe, GOMBUIMHCTBO 3aHHMAUCh
TIpenofiaBaHUeM WIN KaxuM-JIH60 PEMEeC/IOM — MeLMIMHOH,
3eMJieMepHeM, apXUTEKTYpol u T. I

Cpenu 4eTbipex AWCIHMIIMH, H3ydaeMuiX B Myceiione —
JIUTEpaTyphl, MAaTEMATHKH, aCTPOHOMHM H MEeIMIMHBI,~—
MaTeMaTHKa 3aHMMaja ocoGoe Mecro. B Teuenne mepBoro
BeKa CBOEro CyLIeCTBOBaHMs MaTeMaTHyecKasl IIKOJa OT/IH-
Yyanach MHTEHCHBHOHN M OJecTslle; NesTe/NbHOCTbIO, KOTOpas
Hayajlach C CHCTEMaTH3alVH 3HaHUH, HaKOMJIeHHBIX B KJac-

nepeceyeHHs] KacaTeJbHHIX [0 fajibHefl TOUKH IlepeceueHHs ¢ KpHBOH, a
NOJ, «BHEIIHUM OTPE3KOM» — 10 Guauxuedt,— [Ipum. nepes,
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CHYeCKyIO 310Xy, no obpasuy EBkJnna, KOTopeli CHHTE3H-
poBas Hayaja reoMeTpHH, H AmO/JIOHMS, CO3haBLUErO 00-
LIyI0 TEeOPHI0O KOHMYEeCKMX CedyeHMH.

ITockonbky AnekcaHapusi Oblla HOBBIM ropogoM 6es
YCTaHOBMBILIHNXCS TPajHIUH, OHa OblJIa OTKPHITa BCEBO3MOMXK-
HBIM BAUSHHUAM: MycefiOH mpuBJeKasl Y4YeHBIX BCEro MHPa;
B HeM ObLIM NPEJCTAaBUTENH TPEYECKHX, €rMHNeTcKUX U eB-
pefickux obmuH. [TpornBeraiomnias TOpross crnocoGCTBOBaNA
CBAA3SIM C JaJIeKMMH KYJIbTypPaMH, TOProBUEl U NyTeIeCTBeH-
HUKHM NPHHOCHIH HOBble IPAKTHYECKHe 3HaHHs, paclly-
psBIIYE Hay4Hble TOPU3OHTHL. AJIeKCaH/p UMbl He 0GXOLHIH
BHHUMaHUEM NPUKJIANHYI0 MaTeMaTHKy, U MeXaHHKa, ONTH-
Ka, Teoie3usi, aCTPOHOMHS M JIOTHCTHKA YCIHEIHO Pa3BH-
panuch. OHHM o0yyanyu apupMeTHdecCKUM JeHCTBHSIM Kax B
rpedeckoil GYKBeHHOH HyMepau¥H, TaK U C IOMOLIbIO TeX-
HukHY, npumenme us Erunrta, a Takke HCNONb30BAlH B
CBOMX aCTPOHOMMYECKMX pacyeTax CHMCTEMY CUMCJEHHSI C
ocHoBaHueM 60 Ha G6ase BaBWJIOHCKOH HyMepaluH.

Apxnmen M 3NHTOHbI BEJIMKHX reoMeTpoB

B cBoux tpymax Apxumen (pommics B Cupakysax OKOJO
287 r. ;o H.3.) HauGoJiee MOJHO BHIPAsWJ AYX AJekcani-
puiickoil mKoJbt. CTpeMJIeHNe K CTPOTOCTH B HUX COUeTaeTcs
¢ 3a00TOi1 0 HajJeXaluX OpUIOKeHNsAX. I'eHHaNbHHIH M
nonyJaspHbIl M306peTaTesb, OH BO BCEM TIPEuecKOM Mupe
6ol M3BecTeH Gaarofapsi KOHCTPYKLUMHM TOHKHUX M IPOCTHIX
MeXaHH3MOB — DBLIYaroB, BOASHBIX HAacOCOB, BOEHHHIX Ma-
WKH W T. A. PacckaseiBaiy, 4TO OH MCIIOJIB30BaJ CBOHCTBA
napa6oJInyecKuX 3epKaJ, 4ToObl COGPaTh COTHEYHBIE JYUH H
HanpaBuTb MX Ha PUMCKue Kopabmu, ocaxkpaBime Cupaky-
3bl, YTO BBLI3BAJIO NOXKap Ha puMCKOM ¢iote. Apxumen Obli
He TOJBKO HCKYCHEIM MeXaHHKOM-HHXKEHEpOM, OH TaKxke
YCTAHOBH/ NPHHIMNL TEOPETHUECKOH MEXaHHKH H 3aJI0XKHJ
OCHOBHI ruppocTaTvku. CBOM 3HaHHA IO MEXaHHKE OH
HCNOJIb30BaJl KaK CPEACTBA MCCIENOBAHHS B FeOMETPUH, O
yeM OH M coofmaj B CBOeM mucbMe JparocheHny.

Ero pa6oTel no BbIYMCJEHMIO IJIomanefl U O6BEMOB SIB-
JISIOTCS  BePIUMHOH aJjleKCaHApPHMHCKOH MareMaTMKH. Mul
paccMoTpuM MX B . 5. MeTonoM ucuepnmiBaHHsS, B KOTO-
POM TpH MOMOINH Bce Gosiee TECHBIX HEPABEHCTB JOCTHIAeTCs
CKOJIb yrogHo Oauskoe mnpubauKeHHe K paBeHCTBY, OH
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JloKasas, CTPOro H SJIEraHTHO, pe3yJIbTaThl, KOTOPHIE OH
npenBuzes 3apaHee GJarogapsi coo6paeHHAM H3 OOJMACTH
MEXaHHKH: OH BBIYMCJAJ LEHTPHl TAMXKECTH, TOYKH KacaHHs
NPSIMBIX M KPHBBLIX, ONPENENAJ IJIOWAH KPHBOJMHEHHBIX
¢uryp, nonyuun GopMyJisl 06beMa WHAMHApA H 1Iapa U ycTa-
HOBHJI BaXKHble CBOHCTBa Tes BpalleHHs, IOPOXKIEHHBIX
KOHHYECKHMH CeUeHHSIMH.

B paGote «l3vepeHne Kpyra» OH HIIET XOpOLIee MpHOG-
JIKEHHE YHCJsIA 7T, T. €. OTHOLICHHS MEXIY HJHHOH OKpYX-
HOCTH M JHaMeTpoM Kpyra. BHauane oH JoKasals, 4To mJjo-
Wanab Kpyra paBHa IVIOWAAH TPeYroJbHHKa, OCHOBaHHEM
KOTOPOTO CJIY3KHUT IJIMHA OKPYKHOCTH, a BEICOTOH — pajHyc.
YUTo6H HalTH 3HaYeHHE LIMHBI OKPYXKHOCTH, OH BIIMCHIBAJ B
KPYT NpaBHJIbHBIE MHOTOYTOJILHHKH C BO3pPAaCTalOIUM YHC-
JIOM CTOPOH H BBIYHC/AJA HX nepuMerpbl. OH HCHOJB30BAJ
TaKKe ONMCAHHBIE MHOTOYTOJIbHHKH H ONpEAENH/ 3HaueHHe
7 C INOMOLIbIO CJEeNYIOMHX HEepaBeHCTB:

10 1
3-7—l-<ﬂ<3—7-.

B «Hcuuciennn mNecYHMHOK» OH paspaboTal MeTof,
NO3BOJISIOMMH SBHO BHIPA3HTh YHCJO, MPEBLILLIAIOIEE YHCJIO
MECUHHOK, COfiepsKallieecss BHYTPH cdephl JuaMeTpa, paBHOIo
PacCTOSIHHIO MeXKAy HEHTPOM 3eMJH U HeGeCHbIM CBOJOM C
HEMOJBHXKHBIMH 3BE3JaMH, YTO B rpeyecKodl GYKBEHHOH CH-
CTeMe CUMCJIeHHS ObUIO JHEJIOM HEJIErKHM.

dpartocthen Kupenckuil, H3BeCTHBIH TeM, UTO OH H3MepPHJ
IUIMHY 3eMHOro mepuiuaHa, 1 Apucrapx Camocckuii, 3aliy-
IIABIIMH HIEI0 TeJMOLEHTPHYECKOH CHCTEMBl MHpa, TaKXKe
BpallaJuch B Cpele alleKCaHAPHHCKHX MaTeMaTHKOB.

3a 6oraThlM OTKPHITHSIMH HayaJibHBIM MEPHOZOM IocJe-
JloBaJl IJINTeJIbHBIH NEepHOJ aHa/lu3a, yriyOJeHHs M pas-
pa6orku. EBkiaup, Ano/toHun#t U ApxuMen NOZHSMH rpe-
YeCKYI0 I'eOMETPHIO Ha TaKyl0 BBICOTY, UTO HX JOCTHKEHHSA
TPYAHO OBbLIO NMPEB3OHTH METOJAMH aHTHYHOH MaTeMaTHKH.
Hauana nnaunMerpun GBIIM McUepnaHbl, H3y4YeHHE KOHH-
YECKHX CEYeHHH He MOIVIO NPOABHIraThCA Briepel B paMKax
rpeveckoil Matematuku. [lanbHeiilnee npoasuxeHue B 06-
JIaCTH CTEPEOMETPHH CTajl0 BO3MOXKHBIM IoCJe Toro, Kak
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Apxumen cBoUMH MCCJIEIOBAHHSIMH CIIHPAJH OTKPHLT IOPOTY
H3YYeHHI0 TPAHCUEHAEHTHBIX KPHBBIX, OOOAJEHHbIX BHHMa-
HHEM TeOMETPOB KJAacCHYECKOro mepHoja, NOTOMY YTO OHH
HHTEPECOBAJIHCh HCKJIOUHTENLHO KPHUBBEIMH, KOTOPHIE 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, MO3BOJSIOIIKH ee IO~
CTPOHTb.

Huoka (konen II B. g0 H.3.), NBITasiChb peiTh Bce TY
XKe 3ajauy YABOeHHs KyGa, H300pesn HOBYIO KpHBYIO, ILHC-
couny, 9To6bl HallTH JBe CpeNHHe NPONOPIMOHANBHEIE MEXAY

ssseessessemms 8. Konxouaa Hukomena shsessssssssasssssss

(c)

(d)

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

IBYMSl JaHHBIMH NpPSAMOJHMHEHHBIMH OTPe3KaMH. 3eHOIOp
HOJIOXKHJI Hayallo HCCJAEHNOBAaHHIO HOBOTO IeOMETPHYECKOro
06beKTa, paccMaTpHuBas H30NepHUMETPHYECKHe (DUTYpHI, T. €.
(Gurypsl, UMeiolHe ofMHaKoBhH nmepumerp. ITomumo Teope-
THYECKOTrO 3HayeHHs, €ro HCCJIeJOBaHHA HMEJH G6OJIbLIYIO
NpaKkTHYeCKYIo BaxHOCTh. B camom gene, ITpoka coobimaer,
YTO HEKOTOpHIe OOLIMHBI OOMaHLIBaJH CBOHX WIEHOB, BhAa-
Basi MM YYaCTKH 3eMJIH, HMeloiwipe GOJIBbLIOH HepHMETP H
MaJIeHbKYIO IVIOLIafb.

TCuncukn AnekcanapuHACKui, BepOsTHO, N0GaBHJ (OKOJIO
180 r. no H. 3.) X1V kuury K «Hauanam» EBkauna; B Heit oH
NPHBOIUT IOCTPOEHHE NPaBHJIBLHOIO JojeKasnpa (MHOro-
rpaHHHKa ¢ 12 rpaHsAiMH) W TNpaBHJIBHOrO HKOCasfpa
(20-rpannuka) (cM. Taba. 5).
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Cdepuueckasi TPHFOHOMETpHS

ONHUroHBE BEJHKHX TEOMETPOB NPOBOAMJIM CBOHM HCCJENOBa-
HHS B paMKaX, YCTaHOBJIEHHBIX KJIACCHYECKOH reoMeTpHet, H,
€CTECTBEHHO, ofpamannch K ux npuioxenusm. OcoGot 06-
JIaCThIO NPHJOXKeHUH Oblla acTpoHoMHus. IlpencraBieHus o
chepHUHOCTH He6a M IIAapooOpasHOCTH 3eMJH NoTpeGoBa/y
paspaGoTKH CHeUHaNbHBIX HayYHBIX CPeACTB, cdepHUecKoi
reometpud. [Ipennosnaraior, YTo ee OCHOBONOJOXHHKOM ObLI
Tunnapx (IT B. 70 H. 3.). EMy npumucHBAlOT COCTaBJIeHHE
TaG/MUBE XOPA OKpPYXKHOCTH. MeHenaft, pumckuii acrpo-
HoM I B. H. 3., Hamucas TpakTar U3 Tpex KHUTr «CoepHKkas, B
KOTOPOM OH CHCTEMAaTHYeCKH MCCJIEeIoBaJ CBOHCTBa cdepH-
YeCKHX TPEYTOJbHHKOB M MOCTPOHJ C(epHyecKylo reoMer-
pHio.

B cBoem Tpyae «<MaTemaTHuecKoe OCTPOEHHEs, UIH «AJb-
Mmarect», Knasauit Iltonemeit (ymep B 168 r.) pasBun nanb-
me pesysabtathl I'mnnapxa u Menenas u 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 JOKa3aHHBIE TPHI'OHO-
MeTPHYECKHe TEOpPeMbl, OJHAKO IIOJHOE H3JIOXKEHHe TpPHUro-
HOMETPHH Y HEro OTCYTCTBYeT. «AJIbMarecTy» CyxaeHo GhLI0
CJIYKHThb CIIPABOYHOH KHHIOH acTPOHOMOB BIJIOTH JO OTKa-
32 OT TreOLEHTPHYECKOH KOHUenuud BceneHHoH.

Apudmernxa u anre6pa,
nepsble HIArH K CaMOCTOSITENbHOCTH

HmenHo B AnekcaHupud apudMeTuka W anreGpa BHepBble
OTZEJIHJINCE OT FeOMETPHH H cIeJiajii NepBhIe IIard Ha NyTH
CaMOCTOSITEJILHOI'O Pa3BUTHS. Ta TEHJAEHIHsA, yXKe pasfiH-
upMasi B apu(METHUECKHX TpYyZax Apxumena, AnoJioHus H
ITronemes, craHoButcs Gosiee 3ameTHo# B paGorax I'epoHa,
Hukomaxa T'epasckoro u ocoGeHHo HwuodaHra.

B «Metpuke», TpyZe, NOCBSIICHHOM H3MEpeHHIO IIO-
maneli 1 06HeMOB M BooOILe reonesuu, 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 reosmesmio npenogasajiu B HPak-
THYECKHX LEJNAX 3emyieMepaM, KaMeHIIWKaM H JApyruM
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pemecieHHHKaM, I'epoH He Mor J0OBOJILCTBOBAThbCH JIHIIb
CTPOT'HMH I'€OMETPHYECKHMH METOJaMH, KOTOpLIE eMy 3ampe-
LlaJi NepeMHOXKAaTh JABe IIOanH, H3BJEKaThb KBaJpaTHLIE
W KyOuueCKHe KOPHM, HO cOdYeTa] C HHMH BaBHJOHCKHE
NpHEMBl BEIYHCJICHHS] H NPHOIHKEHHBIE METOAbl €THIETCKUX
3eMJIEMEPOB.

IToxo6Has e 3BoJOUHS HaMmeyaeTcs: ¥ B aare6pe. K Ha-
yaly Haulefl 3pbl NOSIBUIHChH COOPHHKM 3ajad, peliaeMbiX
anreGpanyecKUMH MeTofaMH. CaMbIM 3HaUHTeNbHBIM H OpH-
T'HMHaJIbHEIM )ns HHX Obu1 c6OpHHK «Apudmernka» Jnodpanra
(cM. 1. 3).

KommeHTaTOpBI

JuodaHT Xun B 3mOXy, KOTZa alleKCaHApHiickas MaTeMa-
THKa TepsJia CBOIO CO3KAATENbHYIO Mollb. Ero npoussene-
Hue GbIO NOCJIENHHM OpHUTHHAJNbHEIM BK/aoM. OTHEIHEe Ha
CMeHy H30o6peraTe/isiM NPHXOAAT YYEHble KOMMEHTAaTOphI
(HEKOTOPBIX M3 HHX MBI YK€ LIMTHPOBAJ/IH); CaMbiM GJsiecTs-
M cpenn Hux 6ui1 Iann (okoso 300 r.). MHorue marema-
THYECKHE TEKCThI JOLLIH A0 Hac GJyaromapsi ero «Marematu-
yeckoMy coGpaHuio». IIpoks wuccienoBal nepByl0 KHHTY
«Hauan» EBkuupa, Ertokuit — Tpynst Apxumena u Anos-
JoHus. Mnarus, goup Teona AJieKcaHIPHICKOro, ydact-
BoBana B nepeussanuu . «Havan» Eskauma (IV B.). Ona
BXOJUJIa B HEOIJIATOHOBCKYIO LIKOJY, OCHOBaHHYIO B AJek-
caHzpuu B cepeauHe III B. u npomnoBemoBaBmyio ydeHue,
HECOBMECTHMOE C XDHCTHAHCTBOM; OHa 6blla pacrep3aHa
TOJINOH (paHATHKOB-XPUCTHAH, BpaXKAeOHBIX A3BIYECKUM Tpa-
IMIUSM 3J/UIHHHCTHYeCcKOH Hayku. Ee cMepTh CHMBOJH3H-
poBasia KoHel AJIeKCaHAPUHCKOH IUKOJBI ¥ 3JJIHHHCTHYE-
CKOH KYJBTYPHL.

INocne cveptu Kaoeonarper (31 r. mo H. 3.) Erumercran
npocrofl mnpoBuHUMeHd PuMckoil umnepun. PumisHe He
NOJJIeP:KUBAIH HayYHOH JAeATeNIbHOCTH, GOJIBIUMHCTBO XpH-
CTHAaHCKMX LEpKBell ee OCYXKHa/H, THICAYaMH XKIVIH S3blye-
ckue TpakTaTthl. Koria mycynbmaHe 3aBiaazend B 640 r.
Anercanppueft, cobpanuss MycelioHa GBUIH YHHYTOXKEHBl H
HayyHasi XXH3Hb B TOPOJie NPaKTHYECKH NpeKpaTH/ach.



96 Tn. 2. HAYAJIO PALIHOHAJIBHOCTHU: TPELIUSA
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lnasa 3
CTAHOBJIEHUE KNACCHMYECKOM AJITEBPbI

Buavase ne menanu pasjiuuus Mexpy anreGpodi u apugme-
THKOH, KOTOpas caMa HaXOAWJach B BeCbMa MNPUMHTHBHOM
cocrostHuu. Eime 3afoiro Ko nmosiBleHHs TepMHHA «anare6pa»
CYIIECTBOBAJH HEKOTOPBIE CTEPEOTHINHBIE pPelenThl, SIBJSAIO-
[myecss 3a4aTKaMH TE€XHHKH DellleHHsi NPakTHYeCKUX 3aiad.

Mano-nomany pasBuBaJICi HCTOPHYECKHH NpPOLECC BHI-
JeJieHUsT TNpaBHN aGCTPaKTHOrO aJreGpanyecKOro HCYUC-
JICHHS] — HCYHUCJIeHHs], NPOU3BOAUMOrO HaJl BhIPAXKEHHSIMH,
COIEpIKallMMH OJHY HEHU3BECTHYIO BEJIHUHHY; STOT NpPOLECE
6Ll TECHO CBfI3aH C NPOLIECCOM CTAHOBJIEHHUs! apH(PMETHKH.
W3 npaBun u penentoB CkJanbiBaJach METOAMKA, MOUTH
HCKJIIOYUTENILHEIM OOBEKTOM KOTOPOH IMPOAOJKAJa BIUIOTh
Jo Havasa XIX B. ocraBaTbCcAd TeopHs ypaBHEHHH.

B xozne aToro ABofiHOro pa3BUTHA CKJajblBajach H yTOU-
HslJlach CcHcTeMa 06GO3HaueHHH apupMeTHUeCKUX omnepaunuii #
a/qre6paudeckoro HCYHUCAEHHS, U MHOXKECTBa, C KOTOPBIMH
pabotanu apupMeTHKH M ajreGpavcThl, MOCTENEeHHO pacllu-
pAJNHCh — OT MHOXKECTBAa HaTYPaJbHBIX UHCEN N0 MHOXKe-
CTBa paIMOHAJIBHBIX MOJIOXKHTEJNbHBIX YHCEJ, a 3aTeM J0
KBaJpaTHYHOrO PACIIHPEHHS MOCJEXHEro M IMOUYTH B TO XKe
BpeMsi IO HEKOTOPOro aHajora HamHX HeHCTBUTENBHBIX
ypces, H, HAKOHel, NO OTPHLATENbHEIX W KOMILIEKCHBIX
upcel.

Mrl HameTHM 37leChb OCHOBHEIE 3Tallbi CO3NaHHS KJacCH-
uecKoll anreGphi, TeCHO CBfI3aHHOH B Hayajle CBOEro pasBU-
THA C apUPMETHKOH.

1. Jluneiinple W KBajpaTHble YpaBHEHHS
B MEPBLIX UMBHIM3ALMAX AHTHYHOCTH

Eme B riy6oKo# ADEBHOCTH NPH PacCMOTPEHHH KOHKpET-
HEIX 3afad BCTPEYAIUCh NPHUMEpPHI, KOTOPBIE MOXKHO WHTEp-
npeTHPOBaTh Kak o6pasibl pElLICHHs ypPaBHEHHH MepBOH H
BTOpOH CTeNeHH.

4 A Jaan-Jancuennxo
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BasuJion

B BaBHJIOHCKHX Tal/MHYKaX BCTPEUAlOTCS YMCJIECHHHE 3ajia-
ud, cOpMyJHPOBaHHBIE OIHCATe]bHO, T.e. 0e3 CHMBOJIH-
YeCKMX 00O3HayeHHH, C MOMOMIBLIO CJIOB H (pas, pelleHHe
KOTOPHIX NPEJCTaBJEHO KaK IOC/IeI0BaTeNbHOCTh NpPaBHI,
KOTOpble HY>KHO BHINOJNHHTB, HO 6€3 Kakoro 66l TO HH ObLIO
ux obocHoBaHMA (cM. Tabda. 1).

BaBusoHsIHe HCNOJbL30BaJIH F€OMETPHYECKHH SSHIK, TPH~
yeM HEM3BEeCTHOEe X OHHM Ha3biBaJlM CTOPOHOMH, a ero BTOPYIO

1. IlpuMep BaBHJIOHCKOH 3ajauN EEEEEEEEEEEE——

TlepeBoA B RecATHYHYIO

CHCTEMY CUMCAEHHs O6mas cxeMa
Ilnomanp KeajgpaTa, npuGas- 3
JIeHHasi K eTO CTOpOHe, paB+ x2-l-yx=—=— B4 pr=gq
Ha 45 4
Tonoxu 1 egunnny 1 p
1 1 p
. Y — | R —
Paspgenn 1 na gpa: 30 5 1 5 5
YMHOXb NOTyYeHHOE Ha 1. 1_1 p3
15 2°2° 1 T
IlpuGasb 15’ k 45': 1 -i--}--i-=1 %f-{-q:&
3ro kBazpar or 1 Vi= Ve
Brutn 30, KoTopoe Th me- 1 1
pemHOXaa, uS 1 : 30 l—5=7 V-s——g-
T nNoayuns: CTOpOHY KBaj- 1 =
pata y pory =7 =V _%

CTeneHb, x?,— KBajpaToM. B ciyuae AByX HEH3BECTHHIX MX
HasbiBa/M¥ JJIMHOM M IUHPHHOM, a HX NpPOHSBEAEHHE — IJIO-
wansio. Ho, HecMoTps Ha 3Ty TepMHHOMOrMIO, OHH Ge3
KoJieGaHHs BBHIYHTAJNH CTOPOHY M3 mJowmiand. Tak, Tekcr
13901 us Bpuranckoro myses «7 eoumaro cmopony read-
pama u3 ezo naowadu u nosyuaio 14,30» MOXKHO IEPEBECTH
Ha aJjreGpaHuecKuifi fSHIK ypaBHEHHEM x2—x==14,30.
3zech samevatesbHO HECOOJIIONEHHE NPHHIHANA OIHOPOX-
HOCTH. B snoxy nospuero s/mHE3Ma Takoe Heco6/IofeHHe
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6yner siBeHHEM MHCKJIIOYHTENLHBIM, W aJjreGpaucraM IIOHa-
noGATCs BeKa, 4TOOBE OCBOGOAUTHCA OT OrpaHHYMTEILHBIX
CCBIJIOK HA TeOMEeTPHIO.

HMcropuk I'érin npoBest aHa/M3 THIOB ypaBHeHHH, BCTpe-
YAKOUHXCS Yy BaBWIOHSH, M METOJOB HX pelleHHs ). Iru
METOJBl OCTABaJIHCh INOYTH IOCTOSIHHBIMH C PaHHEro BaBH-
JioHckoro nepuoza (1800 r. o H. 3.) mo snoxu CesleBKHIOB
(okosio 300 r. 1o H. 5.); MBIl HAXOAUM 37IeCh JIMHEHHHIE YpaB-
HEeHHA C OJHHUM HEH3BECTHEIM H CHCTEMEI ABYX YpaBHEHHH ¢
JIByMSI HEHM3BEeCTHRIMH, COCTOSIIIMMH H3 OJHOTO JIHHEHHOro
ypaBHEHHS H OJHOrO YpaBHEHHS BTOPOH CTENeHM:

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

B cnyuae cucreM o6Imiuii METOJ COCTOAJN B paspelleHHH
OIHOI'0O H3 ypPaBHEHHH OTHOCHTEJBHHO OJHOrO HEH3BECTHOrO
H B NOACTAHOBKE COOTBETCTBYIOLIErO BEHIpaXeHUs1 B ApYrue
ypaBHeHus. MHorza BcTpeuasicss Tak HashIBaeMBIH MeToJ,
«boAbUle UMW MeEHbUEy: €CNIH MMeJOoCh YpaBHeHue x-+y=a
H BTOpPOe ypaBHEHHE OTHOCHTEJIBHO X H Y, TO MOJaraju x=
=a/2-+s u y=a/2—s. Tloc/ie MOACTAaHOBKH BO BTOpOE ypaB-
HeHHe NOJyJa/ii OJHO KBaJpaTHOE ypaBHEHHE OTHOCHTENIBLHO
s. Touno Tak xe, eciu uMeJoch ypaBHeHHe X—y=a, Ba-
BHWJIOHSIHE IOJIarajiu

x=s+a/2 u y=s—al2.

OrmeruM, YTO STOT METOX He pas BCTpeuaercs B apupmern-
veckux 3ajavax Jlumodanra. HauGosmee pacnpocTpaHeHHbIe
KBaJpaTHBle YpaBHeHHS — 5T0 x®—ax=b u x%*t-ax=b,
H TOC/EeNOBAaTeJbHOCTh YMCJEHHBIX Onepauufi, KOTOpbie
HYXHO NPHMEHATb NPH peleHHH 3THX JABYX YpaBHeHHi,
MOKeT GhITh BhipaKeHa XOpOLIO 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, R06aBJsis (a/2)? K 06euM YacTsIM YpaBHEHHS M MPHMe-

1) HauGosee MosHOE HMCCaenOBaHHe MareMaTHKH Basmiona GOwto
nggseneuo H3BeCTHHIM HCTOPHKOM Haykn O, Hefire6ayspom,— Mpum,
peo,

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

BaBuJIOHCKHE BBLIYHCIIUTENH HE MCHOJb30BAH BelleCT-
BEHHEIX YHCEJ, OHH MOJIb30BANUCh JHIIb YHCJIaMH, HMeIo-
IIMMH KOHEUHYIO 3alliCh B INECTHAECSATEPHYHOR cucTeMe
(3TH uncsa o6pasyior Koablo). Takum o6pasoM, AJA pelle-
HHS1 KBaJpaTHBIX ypPaBHEHHUH HAJO, YTOOBI B STOM KOJbLE
MOXKHO ObLIO H3BJIEKaTh KBaJpaTHbIHl KOpPeHb, a TaKxke Je-
JIUTh Ha KO3(duuMeHT MpH X%, eCc/lH OH HE PaBeH eHHHIE,
KBagpaTHblfi KOpeHb OHH HCKaJH C MOMOLILIO COCTaBJEH-
HOH MMM TaGauubl kBajaparoB. Kpome Toro, BcTpeuaiorcs
HECKOJIbKO IIPUMEepPOB KYOHYeCKHX YpaBHeHHH, TaKHX, Kak
x3=a, x?(x+1)=a, pelieHHe KOTOPHIX TaK»Ke OCHOBAHO Ha
o6paieHnHy K TabJuie Ky60oB HIH CyMMbl KBapaToB H Ky6oB
IJIsl HAaXOXIEHHS MOAXOASAIINX 3HAUEHHH wYHcesl, BHIPakKeH-
HbIX BCeria B IIECTHAECATEPUYHOH cHcTeMe. Dwu1 Takxke
OTMeYeH NPHMepP CHCTEMBI, pellleHHe KOTOPOH 9KBHBAJIEHTHO
pellleHHI0 YPaBHEHHSI IUECTOH CTeNneHH, HO KBaAPaTHOro
OTHOCHTEJILHO X3,

HHrepecHbt eme HekoTophie MoMeHTHI. Tak, HeiireGaysp
O6GHapyXuJ JBe CYMMbI

1+2+22+. | . $20=210—]

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

B TabsnuKe, AaTHp yeMmok snoxoi Hasyxononocopa (ox. 580 r.
I0 H. 3.), 3 KoJulekuuu JlyBpa. BHTH Moxker, BaBH/IOHSIHE
OblIH 3HAKOMBI C HEKOTOPHLIMH 9JIeMEHTapHBIMH psliaMH, 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 sHaMenutofi Ta6nuuku Plimpton 322
u3 Kostekiun KonyMm6uiickoro yHHBepCHTETa, NpoBeeHHOe
HefireGayspom B 1945 r., naer ocHOBaHHe moJarath, YTO
BABHJIOHSHe OBIMM 3HAKOMBI C MH()AropoBHIMH TPOHKaMH
X, Y, 2, Takumu, 9ro 2*=x2-y2. Ho onpemensiu au oHn
HX o6muMH dopmysamMu

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

Mrnorue cnennaJuCTE YTBEPKAAIOT, YTO MaTeMaTHYeCKHe
8HAHHS BaBWJIOHAH HMEJH B OCHOBHOM aJireGpandyecKHil
XapakTep: HauGOJIbLIMA HHTEpeC B 33javax INpeNCTaBJsJIH
I/l BaBHJIOHAH ajre6paHyecKue COOTHOLIEHHS, a NpaKTH-
gecKoe INpHJIOXKEHHe DeleHHH OTXOAWJIO Ha BTOPOH mMJaH.
Tlo Bce#i BepoATHOCTH, BaBWJIOHSHE C GOJBIIHM YMEHHEM
o6palllaIiCh C YPaBHEHHSIMH YKa3aHHBIX Bblllle THNOB. Tem
He MeHee OTCYTCTBHe KaKo# Obl TO HH ObLIO (POPMYJIHPOBKH
ofmmefi MeToJ0MIOr'HH He MO3BOJISIET CUHTATh STH 3a4aTKH Ha-
BBHIKOB CaMOCTOSITEJIHOH JIUCLMUIIMHOH; OHH OBUIM JIMIIb
MPOCTBIM MHCTPYMEHTOM C TOYHBIMH IPaBHJIAMH ero npuMe-
HEHHA.

Eruntane

¥ Hac eme MeHbIle OCHOBaHHUfi TOBOPUTH O ErHMNETCKOMN
anre6pe, yem o BaBHJIOHCKOH. Cpeni COTHH 3ajad, ColepKa-
mwuxcs B nanupyce Punna u MockoBckoM manupyce (OKOJIO
1700 r. mo H. 3.), GOJNBIUMHCTBO CBfi3aHbl C IOBCEAHEBHOMN
JKU3HBIO M KacaloTcs pacnpefefieHust xJe6a, 3epHa HJIH
ckora. Yame Bcero OHH pelaJiUCh ONHHUMH apH(MeTHUe-
CKUMH MeTOZaMH HJIH HCIOJL30BaHUEM JIMHEHHLIX YypaB-
HeHu#t THNa

x+ax=b

x+ax—cx=b.

Bcsi TpynmHOCTh AJIAI €THMOTAH 3akJouajack B BelGope
eIHHUL, W3MEepPeHHs W HX nonpasaeneHuii. B camom nerne,
KpoMe ApoGH 2/3 erunTsiHe noJb30BalKCh NPH BEIYHCAEHHAX
TOJIbKO AaJIMKBOTHBIMH JPOGSMH (ZPOOSIMH C YHCJIHTEJNEM,
paBHBIM elHHULE (CM. Ta6J1. 2)). Boo6lue npu pemeHHH TakKuX
3a71aY TOJL30BANHCh METOIOM /00CH020 noaodxcenus. Ha-
npumep, «Kozda nucey zosopum mebe 10, mo om ueeo smo
6ydem 2/3 u 1/10?» 3anuch B BUIe ypaBHeHus 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 HyxHO 10 — Ha CKOJIb-
KO HYXHO YMHOXHTb 23, uToGhl nosyuutb 10? roT Meron
JIOXKHOTO TIOJIOXKEHHSI YeTKO MOXKHO OBUIO BHIIETUTH €lie Y
kutaiiueB. OH 6Bl pacnpocTpaHeH Ha 3anaj apaGaMu IOZX
Ha3BaHHeM «a/I-KaTasgH», «KUTAHCKHII»,

HJIH
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BEi10 pellieHo JIHIIb HECKOJBKO NMPOCTHIX THIIOB KBaJApaT-
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, 3ajgaua 40 u3 nanupyca Punja s
TNMpumep apudmeTHdecKoi NPOrpeccHH H METOR JIOXHOro MOJOKEHHS

Pacnpeneauts 100 kapaBaeB xJe6a MexAy 5 uesOBeKaMH TaK,
uTo6Lt 1/; O6HIEro KOJHMYeCTBA KapaBaeB y TPeX NOCJEAHHX pPaBHAJACH
KOJIHUECTBY KapaBaeB y NEpBHIX ABYX. YeMy paBHa pasHOCTb?

Fpunss 3a pasHocT '/, W 1 sa mepsbill uJeH, HaliileM nmepBoe
npnlﬁ&nxeune: 1, 61/, 12, 17Y/5, 23, uto maer B cymme 60, T. e. %/g
oT .

Taxkum o6pasom, npuGaBiasieM K KaXKAOMy 4JIeHY 2/3 ero camoro
7} IIOJII)(I)'(!)aeM pemenne: 12/, 10(3/3+1/¢), 20, 291/, 381/5, uto B cymme
Iaer

Hexoroprie 3a9aTku CHMBOAHYECKOH 3alMCH HMEIOTCS B
nanupyce Axmeca: C/OXKeHHE M BbIYMTAaHHE H306PaXKauCh
napoil HOr B JBYX Pas3HYHBIX MOJIOXKEHHSX M HCIOJIB30-
BaJCcsl ellle OAMH CHMBOJ JJsi OCO3HAYeHHS KBaApPaTHOro
KOpHS; HEH3BECTHOe O0G03HAauaJoCh CHMBOJIOM ¢axa».

Onnako erunerckas anare6pa Gbi1a 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 (GUIyp M HEKOTOPHIX OGBEMOB.

2. EBkInoBa «reoMerpHyeckas ajirefpa»

B KJacCHYeCKyl0 TIDEYecKylO 3MOXy TreOMeTpUsi 3aHHMMaJla
NpUBUIETNPOBaHHOE noJsioxkenne. OHa ABIsAJIACh UMEHHO TOM
HayKo#, B KOTOPOA MNpOsABJsJCA AERYKTHBHEIA Xapakrep
paccyXJeHHsi, HCKYCCTBO HOKAa3aTe/JbCTBa, B TO BpPeMsl KaK
B TEODHH YHCEJ] ROJroe BpeMsl BCE CBOXMJIOCH K HPOLECCY
006001en sl ¢ MOMOULEIO npocToif HHAYKNUH 2) (ot ITudaropa

1) T'peKu CTPOro PasaHYaNH TEOPHIO UHCEN gapuqme‘mxy) H BeIYHC-
JIATEJBbHOE HCKYCCTBO (IOTHCTHKY). B Kuurax VII—IX «Hauaas Epxau-
Ja Gbl1a NOCTPOeHA CTPOTasl TeOPHs LeJbX UKCes] 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 M NPAKTHYECKHX TEHJEHIHH, Xapakrep-
HBIX JJIs1 BaBHJIOHCKOH MaTeMaTHKH, TO OHM TaKxKe He ObLIH
oT6poILleHbl. YTUpaXkHeHHs B PEIIeHHH KOHKPETHBIX 3ajau
f02UCMUKY, HACTOSIIIETO HCKYCCTBAa BBIYMCJEHHS, JaXe pe-
KoMeHAOBaJuCh I1naToHoM a5 o6yueHus Jered, «uToOHl HX
3acTaBJIsiIM 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 BEJHYHH, SIBJSIOUIUXCH KOPHS-
MH HEKOTOPHIX ypaBHeHHH BTOpo#i creneHu. Yaume Bcero
peub I/1a 0 HAXOXACHUH JBYX KOHKDETHHIX BEJHYHH, CyMMa
(a1 pasHOCTb) M NPOH3BEJEHHE KOTOPHIX H3BECTHBE (CP.
ra. 2, c. 83).

Benep, 3a ITostem Tannepu 3ToT HaGop METOAOB U pe3yiib-
TaTOB NPHHATO Ha3bBaTh eeomempudecKold arzebpoti. Tam-
HEPH HallesJ TakXKe B TEOPHH HpPpalMOHAJbHOCTEHl KHHUTH
X «Hauan» onucanne reoMeTpuueckoro peineHusi 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 pesyabTate HCCIEOBAHHS BaBUJIOHCKHX
tekctoB Hefire6aysp o6paTus BHUMaHHE Ha TECHYIO CBSi3b
MeX]Y MX YHC/IeHHO#H anreGpoi H npenoxenusMu Kauru VI,
a Tak)ke BBICKa3alJl NPeArnoJIoXKeHHe, YTO He MOXKeT He Cy-
IECTBOBAaTh HEKOTOPOH NMPEEMCTBEHHOCTH MEXKAY BaBHJOHS-
HaMH H rpekamu. He osHauaer Jiu Bce 3TO, 4TO €BKJHIOBA
reoMeTpuyeckas aJjre6pa sBAANach JIMIIb TeoMeTpHYe-
cKuM oOJlaueHHeM apHMETHIECKHX H Aaxe ajare6panyeckux
IO CBOell MPUpPOJE HCCAeROBaHUH, YHAC/HEJOBAaHHBIX y JOrpe-
YecKoi SMOXH? DTy HMHTEPNPETalHio B CBOIO Ouepelpb 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 NMPOBOAMNNCH B SIBHOM BHJE, HYXHO HCIOJIb30-
BaTh C OCTOPOXKHOCTHIO. CO CBOEfi CTOPOHEI, METOABI reOMeT-
puueckoro nocrpoenns keur II m VI okaswiBann pmosroe



104 Ia. 3. CTAHOBJIEHHUE KJIACCHYECKO¥I AJITEBPHI

ppeMsl BJIHAHHME Ha pasBHTHE ajreGpel, B TOM YHCJe Ha
apalCKUX OCHOBOIIOJIOXKHHKOB H 3akoHojaTeseli TeopuH
KBaJIpaTHBEIX, a 3aTeM M KyOHYeCKHX ypaBHEHHH.
Hpyrum HanGoslee SHAUHTENLHLIM JJIs IpeaMeTa JaHHOH
[1aBbl IEPHOJIOM TPeuYecKON aHTHYHOCTH SBJSETCS SM0Xa
Juodanra, Korga ABHXKYyLIEH CHIOH sBJASJIach apu(MeTH-
yecKasi MHTYHUHS. TpyJAbl TaKHX MaTeMaTHKOB, Kak Apxu-
men, Anonnonuii, Iltonemeif, MOAroTOBH/IH HHTEPEC aJleK-
CaHApUNEB Hayaja Hame#dl 3phl K NOJOGHHIM BOIpPOCaM.

3. <«Apugmernka» Juodanra

JuodaHT OTKPHT HOBYIO IVIaBY B MaTeMaTHKe, H HEBO3MOXK-
HO BbIIBHTb, KaKHe HEBHINMBIE HCTOUHUKHM IHTaMH €ro
TBoOpuecTBO. )KusHp JlHopaHTa Maslo H3BECTHA, H AaXe Ha-
CYeT JaT €ro XKHM3HH He NPHULIH K O6IeMy COIJIalleHHI0
(III B. H. 5.). Ero Benukuil Tpyx «ApudMeTHKa» BK/IOYa] B
ce6s1, KaK OH caM COOGIIWJ BO BBENEHHH, TPHHAAUATL KHHT,

C XVI B. nsBecTHbI TONBKO mecTb KHAT. OHH conepIKarcst
B TpeyecKOM MaHyckpunre, o6HapyxeHHoM B 1464 r. Pe-
rHoMOHTaHOM B Benemun u sBasBmemcsi konueli GoJsiee
IapeBrero manyckpunra. Hesicno, rie pacnonaranuce. ceMb
HEJOCTAIOUX KHUr B oOLleH CTPyKType Tpakrarta. Tot
Kaxylmuiica 6ecnopsioK, B KOTOPOM HaXOJUTCS STOT TPYA H
KOTOPBLIH MOT' BO3HHKHYTh B pe3yJ/ibTaTe MEPEeNnucoK M Bme-
[aTeIbCTBa MNMO3JHEHIINX KOMMEHTAaTOpPOB, Xajl NuILY AJs
MHOXECTBAa INPOTHBOpeYHBBIX uHTepnperamuii B XIX B.

Hebine BO3SHHMKJIa OMacHOCTb, YTO MpeXHee NPOYTEHHE
Jnodanta oxa)keTcss HeBEDHBIM, H aHAJIU3 €T0 TPYJa HYKHO
6ylleT NpoBOAUTH 3aHOBO. [leficTBUTeNILHO, HellaBHO B Hpane
(1972 r.) 6biiu OGHapyXKeHH W MAEHTHOUIHPOBAHBI YETHIPE
u3 apupmernyeckux kKHur uodanra. Peus uner o6 apaGekom
MaHycKpunre, jarupyeMom 1175 r., KoTopmit okasaics
Konueli 3HameHutoro mnepeBoia J[uodanra Ha apaGekuit
A3kIK, npunuchbiBaemoro Kocra u6H Jyka (ymep okoso 912r.),
noj HasBanueM «HckyccrBo anreGpuy. O6 «Hckyccrse as-
re6pbl» yNOMHHaNH JpeBHHE apaGckue GHGMHOrpadui, H,
KpoMe Toro, H3BecTHO, uro ¢ X B. TaKH€ MaTeMaTHKH, KaK
AGy-n-Bada u an-Kapamxu, K KOTOPEIM MBI ellle BePHEMCS B
9TOR riaBe, O6PallaUCh K STOMY NEPEBOAY H KOMMEHTH-
poBanu ero.
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ApaGckue kuuru nomeueHs! Homepamu 4, 5, 6 u 7, u
nepBoe wuccaenoBanue Pamena, no-BHAMMOMY, YKa3blBaep
Ha TO, UTO OHM HAYT 3a rpeueckoit kHurofi III. BooGie
npo6/eMy 4HC/]a H NOPsAKa KHUT «ApHPMETHKHU» MCTOPHKH
MaTeMaTHKH JOJ/DKHBI TQJHOCTBIO IiepecMoTperh. Moxker
OKasaThCsl, 9To TpYA JuodaHnTta emme GoJsiee 3HAUUTENEH, YeM
KasaJoch paHblIe 1).

«Apu(METHKY>» HE/Ib35] CIATATh TEOPETHYECKHM TPYLOM IO
apugMernke B nudaropefickom cMmeicsie — mudaropeHist Tep-
MUH «apu}MeTHKa» NpelHa3HaYaJad L/ TEOPHH YHCEN, KO-
TOpasi CUMTaNach AMCHHIJIMHON 6€3 OmpefeJeHHOro METOoAa,
HO TpeOylolell OT yMa HEKOero poja 60XKeCTBEHHOH WHTYH-
MU, A 3TOT TpaKTaT GJHKE BCEro K TPaAMIUAM BBIYHCIH-
TeJbHOH MaTeMaTHKH, WM JOTHCTHKH. OIHaKO B NEPHOX,
Korga Huodanr paGoran Hai cocTaBJeHHEM cBOeH KHHIH,
3TO NepBOHaYaJbHOE pas3/Hyue yxke, NO-BUAUMOMY, CTep-
JIOCb — 3TO BHIHO M H3 CaMOro BhIOOpa Ha3BaHHMA U H3
TOro, YTO NpakTHyecKue 3anaun y Jdunodanra Bcerna cHavasa
topmyHpyioTcss B a6GCcTpakTHOH ¢opMme, a YHCJOBLIE JaH-
Hble BBOZATCA Mo3xe. dra obuwias u abctpaktHas GopmyJH-
pOBKa pajuKaNbHBIM o6pasoMm oraugaer Jluodanra or Ba-
BHJIOHCKHX MaTeMaTHKOB.

PasyMHO cuuraTh «ApudMeTHKY» KOMNHJISAUMEH, aHAJIO-
ruuboit «Haganmam» EBKjnpa, cocTaB/eHHOH OXHHUM AaBTO-
poM, HO fBJAAIOmENCS MJOAOM KOJIJIEKTMBHON TPaauIliH,

Ilectb rpedeckux KHHr sBJfIOTCA co6paHueM 189 umc-
JIOBBIX 3afla, CHaGXKeHHHIX pelleHHSAMH.

CnuxonupoBanHas ¢opma

B cBoem npenucnoBuu J{uohaHT BEIENAET CPeH THCET KBal-
patel, KyOBl, GHKBajpaThl, KBaipaToKyObl, HaKoHel, KY-
6OKYGHI,

1) B coercKofi HCTOpHKO-MaTeMaTHUecKoll JIHTEPAType (CM. CTAaThIO
HN. T. Bammakosoit, B. A. Posendensaa u E. . CaayTuHa «Apabekas
Bepcus «Apudmetnku» duodanray, UMHU, 1978, sun. XXIII, 192—225,
a takxke Kuury H. I'. Bammaxrosofi u E. U. Ciasyuna «Mcropus amno-
¢danTOBa aHanu3a», M.: Hayka, 1984) BricKkashiBajoch MHEHHe, 4TO Halt-
JieHHbie KHAMH 1—4 «HMckyceTBa anreGphi» He SBJAIOTCH COCTABHOM ua-
cThio «ApHdMeTHKH» JHodaHTa. D10 — HEKOTOpas mNo3fHefimas nepe-
paboTka Tekcra JModanta, cHaGxeHHast OGIIMPHBLIMM KOMMEHTapHAMH,
Io cymectsy K TaKkofi e Touke 3penus npuxogut 4 JK, CesHaHo,~—
ITpun. ped.
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—

OrmeTHM, YTO HaHMEHOBAaHHME CTeNeHed OCHOBAaHO Ha
CNOKEHHH IIOKa3aTesiell creneHefi, T.e. KBajpaTOKy6 —
9T0 KBajlpar, YMHOXKEHHEIR Ha KY6, x2x3=x%, B TO BpeMS Kak
apabbi (332 HCKMmoueHueM aj-Kapanxku), a nocie HHX H
HTaJbsHCKHeE aNre6pancThl HCIOML30BAIH HAaMMEHOBaHHUE, OC-
HOBaHHOE Ha YMHOXEHHH MNokasaTesell creneHd. duodant
yKasblBaJl, YTO peleHHe GOJIBIIOTO YHCJA apHpMeTHuYe-
CKHX 3afad HPHBOAHT K ONepauHsaM HaJ 9HCJIaMH pasJind-
Horo Buja ). OH BBes CHMBOJIBL JJIsl IIECTH NEPBHIX NOJIO-
JKUTEJBHBIX H IIEeCTH NMEepBBIX OTPHUATENIbHBIX CTENeHeH He-
uspecTHhIX. IIpucyrcTBHe creneHelt HeM3BeCTHOP, GOJIBIIHX
TpeX, NOATBEPIKJAAeT He3aBUCHMOCTb OT YHCTO IeOMeTpHue-
CKoro 0GOCHOBaHHS.

s 3. luohaHTOBA CHHKONHPOBAHHAS 3AMUCH NN
HenssectHoe (Haue x) oGo3HauaeTcs 4epes ¢

X2 AT
P KY
£ ATA
x5 AKY
P K'K

BroiunTanne 0003HauaeTcs 3HAKOM (M.
Juodant uCnoJb30BAN FPEYECKYIO UHCIOBYIO CHCTEMY.
Hpumep: ppobn
(248 - 3x2 - x)/(x24-2x4-1)
obosnauaerca KYBA yeor évpopio AT agBMa
(sacts oT)

HeusBecTHoe x ompenensierca Kak HeonpeZe/eHHOe
KpPaTHO€ eJAHHHULI, OAHAKO Ha JieJle 3TO O3HayaerT, 9To €ro
3HaYeHHe MOXeT GHITh pal{OHa/bHEIM 2); OHO NMPOCTO Ha3bl-
BaeTcsl wucaom. Uncna, He sBasiomuecss KosdduuueHTamu
NpPH HEH3BECTHBIX, HA3LIBAIOTCA eAMHHIAMH B 0603HAYaloTCA

I')17’[‘0 eCT;ela( OIlepUPOBAHHIO C PA3JIHYHLIMH CTClIeHIMHA HEH3BECTHO-
ro,— UM. .

’) O BBEJEHHH IlﬂOq)aﬂT OlnpepesisieT YHUCAO KaK MHOXKECTBO efH-
HHI,, OJHAKO B JaJibHelimeM Kaxjoe peuenne, KOTOpoe HIIETCs B o6JsacTu
NOJIOKHTEJABHEX DalHOHAJMbHREIX YHCeJI, OH Ha3bIBAET YUCAOM,— Hpun.

(]
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cumBosioM M. [losiBuiics 3HAaK BEIYHTAaHHS, B TO BPEMs Kak
cloxeHHe uuces o6o3HayaeTcs NPOCTO HAMHMCAHHEM HX
Ipyr 3a apyrom. Hakonen, JnodanT BeraBasa cioBa «yacTh
OT» MeXIY JBYMS anreGpaHyecKUMH BHIPAaXKEHHSMH B TOM
Mecre, Iie MBI CTaBUM YepTy Jpo6u (cM. Taba. 3).

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

Juodanr Hamucan cBo#t TPyA B KJaccuueckod topme
HENpeprBHOrO paccyxzaeHus. Ho oH cokpatui HeMHOro
3TOT CJIOBECHBIHl NOTOK, CHCTEMAaTHYECKH HCMOJB3Ys HEKOTO-
pHle COKpalleHHs /s CTeneHed yuces, a Takxke IJs Ofe-
paumuii, ¥ 3aMEeHHJ HEKOTOphble YacTO BCTpeyalolluecs CJoBa
HX HayaJbHBIMH HJIH KOHeyHhiMH O6ykBamu. Ho anreGpau-
YeCKHX MaHMOyAAUu# Haj STUMH COKpallleHHSIMH OH HH-
KOrJa He NPOU3BOAUJ. ITa CTajusd SBOJIONHH ajare6paH-
YeCKOH 3amucH, NPOMEXKYTOUHas MEXIY YHCTO OIHCaTelb-
HOHM, CJIOBECHOH CTajuell M craguell anreGpandecKoro CHM-
BOJIM3Ma, KOTOpasi, KakK Mbl yBUAuM, ciaoxunaack K XVII B.,
6nina HasBaHa CUHKONUPOBAHHOU airzebpoli ).

Onpepenennbie 3aja4u

Knura I B rpeyeckom BapuaHTe NOCBflleHa onpejeeHHBM
3ajadaM NepBOil U BTOPOH CTEMEHU C OJHHUM HJH HEeCKOJIb-
KUMH HeusBeCTHbIMH. Bor npumep: «Hadimu dsa maxux
uucaa, wmoboL ux CYMMaA U npoussederue PasHANUCH SA0AHHbIM
uucaam. Hyoicro, 4mobol K6adpam noaycymmoL UCKOMBLX OMAU-

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

2) IuodaHT NpPOBOAMJ Haj CBOHMH CHMBOJIaMH Bce ajreCpanuecKue
olepanuy, KoTophle Mbl NIPOBOAYM Teneph (BO3BeleHHe B CTelleHb, MpH-
BefieHHe NMOAOGHHX, IOACTAHOBKH H T. A.). OTainuHe or anre6pu XVI—
XVII BB. cocrosso B ToM, 4T0o Y JuodaHTa He 6biI0 0603HAUEHHI A
napaMeTpoe. HiM npuxoAnioch NPHAABaTh BCAKHH pa3 KOHKPeTHOe YHC-
JIoBOe 3HaueHHe. TakuM o6pasoM, B «ApHbMernKe» BllepBHe GhlIa BBe-
JieHa GyKBeHHasi CHMBOJIHKa. BoJstee Toro, B «ApudMeTHKe» Mbl HaXORHM
BlepBHE 3aNHch ypaBHeHHHl (C YHCJOBHIMH KO3((QHIMEHTAMH), TaM Ke
¢$opMyJIHpYIOTCS W NepBble ONEPaluy ¢ YPaBHEHHAMH, CTaBHINE BIOCHER-
CTBHH HSBECTHEIMH MOJ apaGCKUMH Ha3BaHHAMH «aj-JKabp» H ¢aji-My-
Kabanar,— Ilpum. ped,
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waica om ux npoussedenus Ha ksadpam. Smo Heobxo0umoe
ycaosue gpopmuposanus. Ilycmo ux cymma 6ydem 20, a npo-
ussedenue 96» (I, 27).

JuodanT AeficTBoBaN CJAeAYIOMHM 06pa3oM: OH moJaral,
YTO Pas3HOCTh JABYX YHCeN DaBHA IBYM apummam (aput™
0603Haya/l HEM3BECTHYIO BelIHUHMHY), cKaxeM 2d. Toraa sTu
nBa 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,

TOrja

TMoayuyaem xy=100—d?=96, orkyna d=2. IlepBoe uucmo
paBHo 10+2=12, Bropoe 10—2=8. Mmni ys3Haem 3jechb
MeTol «GOJblllé MM MEHbIUE», KOTOPHIH HCIO/b30BaJIH
BaBHJIOHSHE.

Takum o6pa3oM, YC/JIOBHE Pa3peLIHMOCTH BhIpaxKaeTcs
COOTHOLIEHHEM

((x+y)/2)*—xy= nonueili KBanpar.

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

To nonyunm sHavenus a/2+) (a/2)*—b, koropbie GynyT pa-
I(HOHAJILHBIMH, €CJIH (a/2)*—b=nNO0JHEI KBajpar, 4TO HENo-
CPeICTBEHHO JaeT

((x+y)/2)*—xy=nonueift KBaupar.

Mei Haga/IM ¢ 3TOro OYeHb NPOCTOro NpUMepa, NOTOMY 4TO
OH Bo3BpallaeT Hac K 3apaue us «Hauam» EBkauza, cocros-
mefi B OTBICKAHMH JBYX YHCEJN, CyMMa M DpOU3BeJeHHE
KOTOpHIX H3BeCTHHl. MOXKHO 3aBEOMO KOHCTaTHPOBAaTh
OTCYTCTBHE OOpallleHHii K KaKoMy Obl TO HH GbLJIO 'eOMETpPH-
YeCKOMY NOCTPOEHHIO M OGHapyXKHTb HayaTKH pasperuaio-
Ulero aaroput™a, KoTophiii GeccriopHo poauut [duogpanta
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C BaBWIOHSHaMH. ITa paspemaiolmiasi nporeiypa npHCyT-
CTBYeT BO MHOTHX aHaJIOTMYHBIX 3ajlayaX, COCTOSAIIMX B pe-
IIEHHH CHCTEM ypaBHEHHH C JBYMS HeHU3BeCTHHIMH, H NpHU-
BOJHT C NOMOIIBIO HCKJIOUEHHST K KBaJPaTHOMY YpaBHEHHIO,
Ha camom jene KBaipaTHBIX YpaBHEHHH KaK TaKOBHIX Y
Jnodanta Her, XoTa OH M obeman BO BBEICHMH HX pac-
CMOTpeTb, HO TeM He MeHee MHOrHe NMPHUMepH JOKashBaloT,
4yTO OH GhI/1 3HAKOM C HX peleHHeM.

Koaddunuentni ypaBHeHu#i Gblid Bcerja palHoHaJb-
HBIMH TIOJIOXKMTEJbHBIMH YHCJAMH, 9acTO Jaxe LeJbIMH, H
€C/I ypaBHEHHE He MMEJIO PalyOHANbHBIX NOJIOXKUTENbHbIX
kopueit, JluodaHT ero oT6packBal U OGBABJIAN HE HMEIOLUM
CMbIC/Ia; MHOTZA OH WM3MEHSJl 4YHCJIOBble 3HAaYeHMsA, 4YTOOLL
clenaTh ypaBHEHHe Pa3pelllMLIM B ero cMeicie. B mporuso-
nosoxkHocTs I'epony AuexcannpuiickoMy ua# Apxumeny,
JONYCKaBIUMM B pelleHHH TeOMeTPHUYECKHX 3ajay Hppaluo-
HaJbHBIE YHCJA, KOTOpble OHHM 3aTéM MbITalHCh HAHTH
npubmukenHo, JuodaHt nposBua ce6s GOnbILIMM NpHBEP-
XeHIeM apuMeTHkH M aare6pel. las Hero cratyc umcen
pacnpocTpaHsJCs JIHMLIb Ha MOJNOXKHUTEJNbHBIE PallOHA/IbHEIE
yncaa. Pasymeercs, oTpuuaresbHOoe pelleHHe GhIIO HEMbIC-
JIIMO.

Hakonen, eciu ypaBHeHHe BTOpOH CTeNeHH HMeeT IBa
JIONYCTUMEIX KopH#, [Juogpant auGo ynomuHad JHUbL 06
OJIHOM M3 HHX, JIH6O, €c/ii OH HaXOJWJ 5TH JBa pPELIeHUsT C
NOMOILIBIO Pas/IHYHEIX OPOUEAYpP, TO HE NHITajACH OOBERH-
HUTb HX OOWIUM IIPEACTaBJEHHEM,

Heonpenenennsie ypasHeHHs

I1ATh APYTUX KHUT B OCHOBHOM NOCBSILIEHHI HEONpedeseH bIM
ypaBHEHHAM, T. €. YPaBHEHHAM M CHCTeMaM YpaBHEHHH cO
MHOTHMH HEH3BeCTHBIMH, KOTOpHe, BOOOlle roBOpsA, HMEIOT
Gonbimoe yucao pemenuii. M snecs Jnodant orpannumics
HCKJIIOYHTEJNBHO PalMOHAJNIbHBIMH pellleHHsIMH. MoxHO cka-
3aTh, YTO 3T0 HamGosee HoBasi TeMa «Apudmeruxu» Iluo-
¢anra. (B HacTosmee BpeMaA HCCHAeHOBaHHE HEJOYHC/IEHHBIX
pellleHHH 3TOro THNIA HeoNpeAe/NeHHBIX ypaBHEHUH Ha3bl-
BalOT AHO(AHTOBRIM aHAJJIH30M.)

Cpenn mnpuMepoB HeonpefeJieHHBIX YDaBHEHHH, BXOAf-
KX B GOJIBIIOE YHCJIO PasHOPOAHEIX 3ajad, MBI YIIOMSIHEM
HECKOJIbKO THIIOB, NEPBHIMH NpPHILEAWHX B rOJIOBY; CAEAYA
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TpPajHIMH, YCTAHOBMBIIEHCA B KOHUE NPOLVIOTO BeKa, MBI
npHAajuM 3ajiavaM, KOTOPHIE INpH cBoeM BO3HMKHOBEHHH
HMeJTH YHCTO CJIOBECHYIO (OPMYaHPOBKY, popMy aireGpau-
YeCKHX YPaBHEHHM:

x+a=oa?, a=3,

Lt ope oo (L, 10)

{’;Z"_";‘g: atp=a, a=5, (II, 27)
3 — 3

(Fri

x+y+2)P+x=0ad
x+y+22+y=p% (V, 15)
(xt+y+2+z=2"

Onun npumep Mbl pas3GupaeM B Tabia. 4.

Mo3KHO cKasaTh, 4TO, M3y4uB cTo pemenuit uodanra,
HEBO3MOXKHO NpENBHAETh CTO INepBoe; M JeHCTBHUTENILHO,
Kaxnas us 189 samau pemanach oco6eiM crioco6oM Gaaroga-
psi pasyMHOMY BBIGOPY BCIOMOTATeJIbHOTO HEH3BECTHOIO H
6JIECTSALIUM BLIYMC/IUTELHEIM NPHEMaM, YUHTHIBAIOIIUM KOH-
KpeTHbie CBOMCTBA 4YHCeJ, BHIGDAHHBIX B Ka49eCTBE GHCJAOBBIX
sHauenuli 1). Cambie TpyaHeie Jpo6u He nyranu Jduodanra —
BOOGIIe OH JIIOGHJI BBIYMCJIEHUS.

B o6ueMm ciayyae npu pelieHHH CHCTEM HeoNpeaeseHHBIX
ypaBHEHH# OH yMeHbIIaJ YHCJIO HEH3BECTHBIX, MOACTaBJAS
BMECTO HMX NPOH3BOJIbHBIE DPallHOHAJbLHBIE 3HAUEHHS HJIH
BbIGHpasi BCIOMOraTesIbHbIE Hen3BecTHble. Tak, HEKOTOphIe
3a7iaud C HeompeJe/eHHBIMH YPaBHEHHAMH U3MEHSJIH Xapak-

1) 3nech aBTOpPHI MOBTOPAIOT OWIMGOYHOE MHEHHMe, KOTOpOe JOJroe
BPeMsl CYINECTBOBAJIO B HCTOPHH MaTeMaTHKH. Ha camowm jese y Iyodan-
Ta GBUIN BNOJHE OGIIHE MEeTOAB!, KOTOPHE MBI OTHeCJIH Obl Temephb K aJ-
re6panueckoii reometrpur. TaK, oH Biajies OOIHM METOJOM pellEHHS
ypasuenus F,(x, y)=0, rae Fy(x, y) — MHOTOWIeH BTOPOH CTeNeHH, U
TIOKa3aJl, 9TO eCIM TaKoe ypaBHeHHe HMeeT pallHOHaJbHOe pewieHHe (xo,
Yo), TO OHO ¥MeeT H OeCKOHEUHO MHOTO PaiMOHANbHLIX PELICHHH, IpHIeM
X, § BHIpaXKAIOTCA KaK palHOHaJbHble GYHKIUH ofAHOro mapametpa. Ox
pasBu1 H Gojlee rayGOKHe H TOHKHE METORHI, OTHOCAUIHEcH K pelleHHIo
EeoNpe/ie/leHHNX ypapHeHH# BHJa y2=Fy (x), y>=Fg () u y?=F, (x), rne
Fp(x) — mHorounen crenenn k. Cm. 06 5ToM mojpoGHee B Knure: Bai-
makosa U. T., Cnasytun E. Y. Hcropusa auodaHTOBHIX ypaBHeHHf,—
M,: Hayka, 1984,— ITpun. ped,
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TEp B XOJIe PeleHUs, MOCKOJILKY OH JOONPENeasN OXHY HJIH
HECKOJIbKO HEH3BECTHbIX NPOHM3BOJIBHEIM 0Gpa3oM, YTO CBO-
IWI0 MX K 3aJayaM C ONpeIeNeHHHIMH YDPaBHEHHSMH (CM.

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

«Hafitn Takne Tpu umcaa, uToOH KBaApaT CYMMB! BCEX TPeX, BHI-
UTEHHbII M8 KaXJOro uMc/aa, JaBajd KBajpaT. IlosIOXXHM CyMMy STHX
TpeX uMceJ apHTMOM.»

YcaoBusi 3ajiaud MOXHO HepeBecTH Tak:

X—(X+Y+2)2=a?
Y—(X+Y+2)2=p2,
Z—(X4+Y+2Z)2=y2
Huopant nonaran X-+Y +Z=x, orkyna (XY 1 2Z)2=1x%
3arem oH Zesnaj CJAefyIOMHE MOLCTaHOBKH:
X=2x2 Y =0x2, Z=1042,
KgTo%ug o6pamaJu Bce TPH YPaBHeHHS B TOXKJAECTBa a2 =ux%, P2 =4x2,
= 9x2,
v 3areM OH MOJACTABJAJ 9TH SHaueHUs 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 dnodanta TakoBo:
2 5 10
X=o%" Y= Z=m9

Ta6a. 4) 3. OH penko NPHBOAWJ IIOJIHOE CEMEHCTBO pe-
LIeHHH.

Xora HH onuH obuuit pesyasrar B ¢ApudMeTnKe» He 61
cdopmyanpoBaH, JlnohaHT fBHO CCHIJIAJNCS Ha JEMMBI, BO3-
MOJKHO JIOKa3aHHHe B paGoTe, o3ar/aBjeHHOH «[lopHaMb» u
TIOJIHOCTRIO yTepsiHHOH. Peub uuer o ToxzAecTBaX, KOTOPLIe

1) Neno B TOM, uTO, KaK MH yxe oTMeuan#, y Juodanra He GHao
o6o3HadeHuM A1 NPOU3BOJIBHEIX NOCTOSHHEIX (HJIH IapaMeTpoB), HOSTO-
MY, ZeJlast NOACTaHOBKH, OH GpaJl BMECTO NapaMeTpoB KOHKpPETHHIE YHC-
Jia, KOTOpHe BHIOJHSAIOT B €ro aire6pe ae QYHKIHH — OOLIYHOTO SHCAA
H CHMBOJa JJf1 0603HaueHHs NMPOH3BOJLHOTO uHcia. ITosToMy B coBpe-
MeHHRIX 0603HaUeHHsX MOJCTaHOBKH B Taba. 4 MOXHO 6bLIO OH 3amAcaTh
TaKk: X=ax?, Y=0s2, Z=cx®. Torma x=1/(a-+b+c) u pemenne nameno
6ui B X=a/(a-+b+-c)?, Y=0/ (a-}-b+0)?, Z=c/(a-}-b+-¢) .~ pun. ped.
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MOXKHO KBaJU(UIHUPOBATh KaK ajreGpanyecKue, Takux, KaK
[(m—n)/21*4+-mn=I[(m+n)/2]?,

(mﬂ_nﬁ)ﬁ_l_ (an)2= (m2+n2)2;

BTOpOE SBJISIETCS TOXKJECTBOM JJis NH(aropoBHIX TPOEK.

Hanpumep, B 3anaue us rpeueckoit kuuru 111 J{nodaury
HY2KHO OBLTIO MOCTPOUTH YeThiPe NMPSIMOYTOJNbHBIX TPeyrosib-
HHKa C OJMHAKOBOH rumoreHy3ofi. OH HCXOZMT H3 ABYX
nuparopoBrix Tpoek: 3, 4, 5 u 5, 12, 13 u, ymHOXKas
KaX[blil «TPEYrOIbHUK» Ha «THIOTEHY3y» APYroro, BHIBOLHT
U3 HHX JBe HOBble nudparopossl Tpoiikum: 39, 52, 65 u 25,
60, 65.

Ho, numer manee wodant, 65 3anuchiBaercs Takxke B
Buge 16+49 u 6441, «a smo npoucxodum nomomy, umo 65
noaywaemca om npousgedenus 13 u 5, a Kaxdoe us smux
wucer packiadowsaemcs Ha 06a Keadpamar.

B IeHCTBHTENBHOCTH OH HCNOJb30Baj 3/€Ch TOXKAECTBO

(@b) (¢*+dY) = (@b + (dFebe)?,
a=2, b=1, ¢=2, d=3,

5X 13=65=42+T72=8%+12

3ateM orcioja ¢ noMompblo NHPAropoBHIX TPOEK OH
BulBOAMT npHu m=7, n=4 u m==8, n=1, gro

652=332-56°
652=632+162.

Yucna, BbIGpaHHBE [IJIsi ITOrO NpHMepa, MO3BOJISIOT
NPeanosoXKuTh, yTo JHodaHT 3HAM, YTO BCAKOe NpPOCTOE
ghcjio Buga 4n+1 gBafercs cyMMOl JABYX KBaJparos.
Cyas no BhIGMpaeMbIM UM 4HCJIOBHIM 3HaueHHsM, Jluodanr,
BEPOATHO, GBLT 3HAKOM CO MHOT'HMM CBOHCTBaMH 4HCe,
HanpuMep c TeM GaKkToM, YTO YHCJIO BHAA 4n-1-3 He ABJAeTCS
CyMMOH [BYX KBaApaToB, uucjo BHAa 8n--7 He ABAAeTCH
CyMMOH TpeXx KBafpaToB M T. X., HO 3TH CBOHCTBa HHIAe
He GblLTH UM BbiCKasauel siBHO (V, 9, 11, 14 . . .). MHOrue us
HHX Obu1H chopMyJ/IMpOBaHBl, a 3ateM AOKasaHu Pepma u
ero nocenosarensmu B XVIII B. 1 sieryiu B 0cHOBY COBpe-
MEHHOH TEOpUM YHCeI.

HWIH

rae

OTKyJZa

H
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«Apudpmernka» [uodanra npexmosarana Xopollee SHa-
KOMCTBO CO CBOMCTBAMH II€JIBIX H PallMOHAJBHEIX UHCEN H
nojpasymeBasia 3HaHHe OMpeJeJeHHLIX NPHeMOB aiare6pau-
4ecKOr'o xapakrepa: npeoOpa3oBaHMs BhIPaxXeHHH, MOACTa-
HOBOK, HMCKJIIOYEHHUS H T. A., AaxKe eclJIH 9TO BHO He OroBa-
pHUBaJIOCh.

B rpeueckoii MateMaTHKe 3TOT TPYZA MPEACTaBJIAN COGOM
HOBOe N0 CBoOe# CyYTH CJIOBO KaK B CMEIC/Ie COIEpKaHHA,
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
ToprosJieli, apXUTEKTypoOH, acTpoHOMHed, reorpadueii, onTy-
Ko#, ¥ ray0oKo codyerasa 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 JOGHJIHCH pe-
MIAIOUIHX NOCTHKEHUH M CHeNalM psL HEOCNOPHUMBIX OTKPHI-
TH# B 06JaCTH Pa3pabOTKH aireGpamuyeckoro HCYHCJECHHS,
Kak abCTPaKTHOro, TaK H NPAKTHYECKOro, CTAHOBJIEHHS
TEOPHH YpaBHEHHi, aJOPHTMHYECKHX METONOB 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. bargas Obli1 nepBbIM Kpyn-
HBHIM HaY4YHBIM HEHTPOM B TpaBjeHHA aj-Mancypa (754—
775) u FapyH an-Pamunna (786—809). Tam Gblio Gosbluoe
KOJIMYeCTBO GHOIHOTEK, H H3FOTOBJASJIOCH MHOTO KOMHI
HayYHBIX TPYAOB. [lepeBopmaHCL TPYIBl aHTHYHOH ['penun
(EBkaun, Apxumen, Anossouuit, I'epon, ITronemeii, 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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BHIILIM 32 PaMKH, ONpeje/eHHble 3JUIMHCKHM MareMaTHye-
CKHM HacJefHeM.

IlepBHIM 3HAMEHUTHIM YYeHBIM OarfajCKoO# LIKOJBI Gbla
Myxammen an-X ope3MH, AeATeNbHOCTL KOTOPOro NpoTeKana
B nepBoit nonosuse IX B. OH BXopu1 B rpynny MareMaTH.
KOB U aCTPOHOMOB, KOoTopele paboranu B [Jome mydpocmu,
CBOEro pojia akajleMHH, OCHOBaHHO! B Barjane B npasienue
aln-MavmyHa (813—833). Coxpanunuce nsitb paGor an-Xo-
pesMH, YaCTHYHO NepepaboTaHHBlE, H3 KOTOPHIX ABa TpaK-
TaTa 00 apudMeTHKe M ajare6pe oKasaJsH pelaioliee BO3Jel-
CTBHE Ha Ja/bHefilllee Pa3BHTHE MaTeMaTHKH.

Ero Tpakrar 06 apupMeruke H3BECTEH TOJBKO B JIaTHH-
ckoM Bapuante XIII B., Korophiil, Ges coMHeHus, HE SABMS-
eTcsl TOYHBIM nepeBofoM. Ero MoxHo GhlIO OBl 03arsIaBHUTh
«KHHra 0 C/IOXEHHH W BHIYMTAHHM Ha OCHOBE HMHAHACKOroO
HCYHCJeHHs». DTO, BO BCAKOM CJydae, nepBas KHHra, B
KOTOPOH HM3JIOXKEeHbl JeCATHYHAs CHCTeMa CYHCJIEeHHS H
ornepainuH, BEIOMHSAEMbIE B 3TOH CHCTeMe, BKJIOYask yMHOXe-
HHe U JeneHHe. B uwacTHOCTH, TaM HMCMOJMB30BAJICS MaJieHb-
KUl KPy2KOueK, BRIMOJHABIIUH GyHKUMH HyAd. AJ-Xopesmu
OOBACHAJ, KaK TNPOHU3HOCHUTh YMCJA, HCMOJb3Ysl NOHATHS
€HHHILI, JeCATKA, COTHH, THICAYH, THICAYH THICAY...,
Koropuie oH onpefenun. Ho ¢opma ucnosb3oBaHHBIX
an-XopesMu 1H(p HeH3BeCTHA, BO3MOXKHO, 3TO GBIH GYKBHI
apa6ckoro andaButa uam apabGekue uuppel  Bocroka.
B nefictBurenpHOCTH uHcTO GyKBEeHHAs CHCTEMa CUHC/EHHS
NPOCYIIECTBOBaJa OYEHb JOJro, O 4YeM CBHIETEJNbCTBYIOT
«Knnra no apudmernke st NHCIIOB H TOPTOBLIEB», HAMHCAH-
Hasg AGy-n1-Bapa wmexnpy 961 u 976 rr., u 3HameHnwuras
«JlocraTouHass KHHra O HayKe apH(pMeTHKe», HalHCaHHas
an-Kapamku B koHune X — Hauase XI B.

YMHOXeHHe M JieJieHHe Ha JBa pacCMaTpHBAaNHCh Kak
OTHe/IbHBIE Onepalud. BCIOMHHM, 9TO OHHM HrpajH OYeHb
BaXKHYI0O pPOJb B erunerckoii maremaruke. Ilo-Bupmmomy,
asn-Xope3Mu o6yyas HHAUACKOMY METOAy H3BJedeHHS KBaj-
PaTHOro KOPHSA H HCNOJIb30BaJ Cnocob NpubaIKeRHs, KOTo-
PHIf MOXKHO HPEICTaBHTh CJIEAYIOMIMM 0Gpa3oM:

— 1 e
VN =V N-10%.

B narunckom BapHaHTe KHHrHM mo apudmeruke an-Xo-

pesMH Coo0iaercs, 4yTo OH NPHBOAWI B KauecTBe NPHO/H-
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JKeHUsl KBafipaTHOrO KOpHA H3 uucaa N=q?-|-r BelUYHHY
V N=a+r/2a. OT™MeTnM, uTO CJOBO aszopumm, KOTOpoe
BILJIOTH JIO HayaJla HOBOTO BPeMeHH 03HauaJio BLIYHCJICHHE B
JeCATUYHOH NMO3UIIHOHHON cHCTeMe, NMPOHCXOLHT OT JIATHHH-
SHPOBAaHHOI'O BapHaHTa HMeHH aJj-XOope3MH.

5. An-Xope3Mu M poxkieHHe <«aj-IKabp»

CaMbIM 3HAYNUTEBHEIM TPYIOM as-X ope3aMH MOXKHO CUUTATh
«KpaTkylo KHHry 00 HCUMC/IeHHH aj-Ixabp u aj-MyKaba-
JIas, KOTOPYIO MOXKHO DPAaCCMaTpHBaTb KaK COYHHEHHE IO
OCHOBaM aJsreGphl Ha apaGCKOM fI3bIKE M KOTopas OKasaJja
CHWJIbHOE BJIUSIHHE Gsarofaps CBOUM MHOTOYMCJIEHHBIM Jla-
THHCKHM NepeBOJiaM Ha BCIO CPeJHEeBeKOBYIO 3anajHyio Hay-
Ky. Bonbmas yacte aTofi paGoThl NOCBAIEHA NPAKTHIECKHM
3aJlayaM — HaCYIIHBIM 3aJauaM ITOBCeXHEBHOH KH3HU TOH
SMOXH, B YaCTHOCTH 3ajadyaM pasjesia HaCJIeACTBa, CBS3aH-
HBEIM C OYEHb CJOXKHBIMH MYCYJIbMAaHCKHMH MpaBaMH HacJjie-
IoBanus. Tpakrar ajg-Xope3MH y4yuT, Kak peliath ypaBHe-
HHA NIePBOH H BTOPOH CTeNeHH C YHCJIOBHIMH KO3(HHHeH-
tamu. Ero anrebpa nennkoM pHropHyecKasi, OH He HCIOJIb-
30BaJl CHMBOJIOB Jiaxke AJIs1 yucell. TeM He MeHee OH pasJinyas
TPH BHA UMCEJI: NPOCTO YHC/A, KOTOPLIE OH 0G03HAYAJ «IHpP-
xam» (O HA3BAHWIO TPEYeCKOH JAEHE:KHON eNUHHIBI Apax-
MBI); HEH3BECTHOE, KOTOPOE OH HashiBaJ «maii» (Belllb) HJIH
«IPKU3p», KOrja peub LjIa O KOpHE ypaBHEHHs; HaKOHeIl,
OH HCIOJIb30BaJ «MaaJj», YTOObI OG03HAYHTh KBajpar Heus-
BECTHOTO.

Bce ypaBHeHHS NPHBOAMWINCH K IIECTH KaHOHHYECKHM
THNaM, KOTOphIe aj-XOpe3MH H ero YUeHHKH 3aluChiBajd B
¢opmax, 3KBHBAJIEHTHHX CJELYIOUUM:

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

Bce x03¢pdHIHEHTH GBITH MOJOXKHUTENbHBIE, H YIEHB! TOMb-
KO CKJajpiBaiuch. UTOGHl peliaTh 3TH ypaBHeHHs, ObLIH
BBeieHbl [B€ OCHOBHBIE ONEepaIlHH:

onepanusi aa-Oxabp (4TO O3HAYAeT «JOMOJHEHUE» WU
«BOCITOJIHEHHE»), KOTOpasi CocTosiia B M30aBJEHUH OT YJie-
HOB CO 3HAKOM «MHHYC» B OJHOH 4acCTH ypaBHEHHs MyTeM
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npuGaBJeHHs K OGEHM YacTAM YpaBHeHHs OLHHAKOBBIX 4Jie-
HOB;
onepauusi as-mykabasa (YTO O3HAYAET «IPOTHBONOCTAB-
JieHHe», «yPaBHOBEIIMBAaHHE»), KOTOpPas COCTOS/a B COKpa-
EHHH PaBHBIX YJEHOB B O0eMX 4aCTfX ypaBHEHHS.
Kpome Toro, xospuilHeHT NpH 4YeHe BTOPOH CTENEHH
IOJDKeH Obla GhITh cfefiaH efuHunell. Hanpumep, ypaBHenue

2x2+100—20x=>58

NpH NOMOIHU aa-0xcabp NpeobpPasoBhHIBAIOCH K BHRY 2x2--
+100=20x-+58,

NpH NOMOIM ai-myKabara — K BURY 2x2-+42=20x

W OpH TNOMOUHM JeNleHHs Ha JBa — K BHRY x2+4-21=10x.

CnoBoM as-0acabp BCKOPe CTa/iM HasbIBaTh BCe NO3JHEH-
mue KHUrH apaGoB no stoMy npeamery. OHO 3aTeM pacnpo-
CTPaHWIOCh Ha BCIO TEOPHIO YpaBHEHHH U npuiwio B EBpony
8 X1V B. B Buze caoBa «anreGpa» misi 0GO3HAUEHHS 3TOH
HayKH.

An-Xopesmu paccMaTpHBall ypaBHeHHEe ax?=bx Kak
ypaBHeHHe ax==b, UWTHOPUPYS pPEIleHHe HYJb, STOT B3IJIS[
coxpaHuica go XVII B. Kpome Toro, oH HCKaJ He TONBKO
KOpEeHb ypaBHEeHHs, HO M ero ksajpar (maas). Pemenus
ypaBHeHuit BTOpOi creneHu (TumoB 4, 5, 6) 0GOCHOBEIBa-
JINCh MPH NOMOILH HEKOTOPHIX I'eOMeTpHYECKHX MOCTPOEHHIl,
YTO YaCTHYHO HANIOMHHAJIO TaK Ha3bIBaEMYIO F€OMeTp HUECKYIO
anre6py rpekoB. VIMeHHO Tak OGCTOMT [es0 C THIOM 4,
KOTOPBHIH COOTBETCTBYET OXHOMY H3 NpennoxeHH#l KHuru I1
«Hauan». Ho ato snumpb oueHr wacTHuHOE CXOJICTBO.

IMpexne Bcero B «Hauanaxs EBkauna He GbLI0 IpUMEPOB
pelieHus ypaBHeHHH THna 6, B To BpeMms Kak aJj-XopeaMH
HaieJs AJist KaXXJ0ro THIA ypaBHeHHUH oGLLie NpaBuIa perle-
HHA. JlefcTBHTENLHO, TPEKH MCKaJH KOHKPETHbHIM 06pasom
OJIHO WJIH JiBa Pa3JINYHBIX HEH3BECTHBIX M BHJEJH B TOM, YTO
MBI Ha3bIBaeM YypaBHEHHeM, BCEro JIMIIb COOTHOIIEHHE,
KOTOPOE MOKET CYLIeCTBOBATb MEXKAY ITHMH KOHKpPETHHIMH
BeJIMYHHAMH.

HeusBecTHoe Torna Moxer NpHHMMATh BCETO JIMUIL OXHO
3HaueHue, 3a MCKJIIOYEHHeM Cjlydasi, KOrja npeanosoxKeHus
OKAa3BIBAIOTCS1 HEJJOCTATOYHBIMH M 3HAUeHHE HEH3BECTHOIrO He
onpenessieTcsl OMHO3HAYHO, MOCKOJNBKY OJHOMY H TOMY Xe
COOTHOLIEHHIO MOFYT YZAOBJETBOPATH JABa Pas/IMYHBIX 3Ha-
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YeHHs HeusBecTHOro. AJ-Xope3MH ke HCC/Ie0Bal KBaapar-
HOE ypaBHeHHe YKe KaK IeJIoe, KaK MaTeMaTHUeCKHil 00bEeKT
cam no ceGe. OH cTpeMMIICS K KJIaCCHPHKAIMH, BKJIIOYAOIeH
fipouenypy pelleHHs H oOCyxkIeHHe Kaxporo caydas. Ho
OH HHKOTJa He YYMTHIBAJ OTPHUATE/bHBIH KOPeHb ypaBHe-
Hud. YpaBHeHHsI THOA 4 M 6 HMEIOT €NMHCTBEHHBIH MOJIO-
JKUTEJIbHBIA KOpeHb (IOCKOJIbKY NPOHM3BelieHHe KOpHeH OoT-
pHLIATe/bHO), ypaBHeHHs1 Tuna 5 JHGO BOBCE HE HMEIOT
KOpHe#l, JHGO HMeIOT [Ba MNOJOKHTENbHBIX KOPHS. DblaH
yKasaHbl YCJIOBHSI CyIIeCTBOBAHUS KOPHell H OTMedeH Caydait
JBOMHOIO KOpHS.

Mul HaGmopaeM 37ieCb POXKIEHHE TEOPHH KBaIpPaTHBIX
ypaBHeHHUH HaJ MHOXKECTBOM IOJIOXKHTE/bHBIX (IIOYTH Beeraa
panHOHANBHBIX) YHCEJ, HO 3Ta TEOPHS OTHIOAL He GblIa MOJ-
HOH.

OtmeruM, uTO an-XoOpe3MH OYeHb PERKO HCIOJb30BaJ
HppalyoHaJNbHbIe BEJIWYHHBI, KOTOPHIE HasbBal O0%cuU3p
acamm, 4TO O3HAYaeT «KHEMOH KOPEHb» HMJIH «CJIeNoil KOpeHby,
I'epapno Kpemonckuit nepesen B XII B. coBo acamm na-
THHCKHM caoBoM surdus (rayxoi) u o XVIII B. uppa-
LHMOHAJIbHEIE YHC/IAa HA3BIBAJINCh TaKXKe TVIyXHMH UHCJaMH.

An-Xopesmu Jan KpaTkoe BBefeHHE B ajJreGpaHdyeckoe
HCYHCJIeHHe, OGBSICHUB HEKOTOpHe OnepaimHy Haj OXHOUJe-
HaMH H JBy4JeHaMH M HeKOTOphle NpeoOpa3oBaHHUs THNa

aV x=Vaix, ....

Hakonen, B ero «Anre6pe» ConepXurcs Takke psifi 3a1ay
O HacjJeACTBe, KOTOpPHE TNPHBOIAT K HEONpeleeHHbIM
ypaBHEHHAM, 49acTO OXHOPOLHHIM, YeCTh MOCTAHOBKH KOTO-
PHIX OH cefe He NMPHUMHCHIBAET; 3TO OBLIM 3aJa4H, KOTOpHIE
MOXKHO OBLIO 6B KBaJMHpHILNPOBATh KaK 3ajauu fHobaHTOBA
aHanusa, eciu Gbl K TOMY BpeMeHH «Apudmernkas JLuodanra
Gbl1a yxKe nepeBefieHa Ha apaGCKHil SA3BIK.

6. AGy-KamnJ, nepsbiii nocienosaTteib

An-Xopesmu clefyer CYHTaTh NOAJHMHHBIM OCHOBATeJeM
TEOPHHU KBaJAPATHBIX ypaBHEHHH, W ero TPya Obl1 Hemocpen-
cTBeHHO mpono/mken AGy-Kamuiom, BeixoxueM us Erunra,
KOTOpHIl OMyGJIMKOBaJ/I TPAaKTaT C MOYTH TaKHM XKe Ha3Ba-
Huem: «Kuura o6 an-mxka6p u aj-MykaGanas. B Heii uc-
CJIEIOBaHHA TOXe JOBOAWINCH JO ypaBHEHMHl BTOpOH CTe-
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nenu (koHen IX — Havano X B.). Knura AGy-Kamuna, cHa6-
JKeHHasi 6OJ/IbIIHUM YHCJIOM NPHMEPOB, 3HAYUTENIBLHO NPOABH-
HyJla 3Ty 3apOXKIAIILYIOCS ajare6pauyecKylo TEOPHIO KaK B
IJiaHe MPaKTHYECKOM, Tak H abcrpakTHoM. DTa KHHra 3a-
BoeBaJia GOJIbIIYIO NONYJSPHOCTD U GbliIa PEAMETOM MHOTHX
KOMMEHTapHeB, KOTOpBle, OJHAKO, elle He HaHIeHbI.

A6y-Kamun Gosee wupoko u GoJiee YBepeHHO, YeM ero
NpeIIecCTBEHHHK, HCNOJb30BaJ CJIOXKHEIE NpeoGpasoBaHHsA
HaJ HPPALHOHANBLHLIMH BLHIPAXKEHHSIMH, MHOTOYHCJIEHHEIE
oriepaluy aare6panyecKoro HCYHCIeHHsA, Ha OOMiui Xapak-
TEp «TOXKJAECTB» KOTOPOTO OH He Pa3 yKashiBaj CBOEMY UH-
tatemo. Hanpumep, oH ucmosb3oBan GopMyay

VaxVo=V atb+2Vab.

CrepxaHHOCTb an-Xope3MH IO OTHOIIEHHIO K HppaIHo-
HaJIbHBIM BeJIMYMHAM BTOPOH CTeneHH 3Zech Oblia Ipeoxo-
JgeHa, u AGy-Kamun ucnosb3oBal HX Kak OGBEKTHI YHCTO
apupmeruyeckoil npuponsl. AGy-Kamuin wucnosnb3oBan He-
CKOJIbKO HEeH3BeCTHBIX, KOTODHIM OH NPHIIHCHIBAJ DPasJjiny-
Hble Has3BaHHA, H MOr BhIOpaTh OJHY BCIIOMOraTeJbHYIO
HeH3BeCTHYIO 151 of/ieruenus pelieHus 3ajauu (cM. Taba. 5).
OH JHONONHHJI HEKOTOpble MOMEHTH TEOpHH aji-XopesMu
(cayuait tuma 6).

Anre6panyeckoe ncuuciaenne AGy-Kamumna focturio yxe
JOBOJILHO BBICOKOT'O YPOBHSI abCTPaKIHUH; B YacCTHOCTH,
XOTs OH elle ObJI NpPHUBA3aH K reoMeTpuuecKod dopme,
PUHATONR 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 HapOXKAaAollylocs anrebpy,
nocrtpoeHHylo aja-Xopesmu u AGy-KamuioM, Ha eme Goub-
IIyIO BBICOTY: OHa JOCTUIVIA CTaTyca TeOPETHYECKOH JMc-
IHMIIMHEI, ONpefiesuBIleil CBOH COOCTBEHHBIH OGBEKT HCCJie-
JOBaHWH H pasBHBIUeHl pa3HOOGpa3sHbIe METOMBL

JIBa OTHOCHTE/NILHO Pas/IMYHBIX TEYEHHs NMPHUHANH yda-
crde B 3ToM oOHOBJeHHH. OfHO H3 HHX, paGoTasi Ha CThiKe
apupMeTHKH H aareGphl, NMHUTANO KAXKAYI0 M3 THX AHCIHI-
JIMH JOCTIKEHHSIMH JPYro#, NepeHocs YHCJACHHEE anaropHr-
MBI B a/re0panyecKue BbIpaXKeHHs H NpoueAypHl, HaliieHHbIe
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IJIS1 3THX TOCHEAHHX, B 06JacTbh YHCEN; 3TO GBLIO YPE3Bbi-
yallHO NJOJOTBOPHOE AHaJIeKTHUeCKOe ABUKeHHe!l). Peub
HIeT IVIaBHHIM oGpasom 06 an-Kapamku u ero nocienosa-

cammemssmm 5. 3anaua AGy-Kamuia, B KOTOPYIO BXOJSIT erasmsemmemams
HppalHOHATbHEIE BEJHYHHB H 3aMeHa Heu3BecTHoro (Hauano X B.)

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

*® ¥/ 50000 — 200 = 10x.

AGy-Kamun namen apyroe, Gonee mpOCTOe pellieHHe, MOMOKHB B Ka-
vectBe «mafiy (10—x)/x.
Ecau o603naunTh (10— x)/x uepes y, MOJyYHM

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

OMpefiesisieM HEH3BECTHOE X, 3HaMeHaTeJb KOTOPOTO HPpamHOHAMeH.
Yrobel 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 OKasaja Ha Pa3sBHTHE apaGCKoli Marema-
THKH NepeBejieHHast B X B. Ha apaGeKuil AI3BIK «ApHpMernKa»
Ilnodanta, CIOXKHO M ellle MajO H3YYEHO: OHA IOBJIMAIA

1) Mul BepaxkaeM GmarofiaprHocts P, Pamreny, ykasapmeMmy Ham
PAR cTatel, KOTOpble Mbl IOMECTH/IH B CIIACOK JIHTEPATYPHl H Ha KOTOpHE
ONMHpaJHch MPH HaMHCaHHA STOro pasjiena,
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Ha mKony an-Kapamku u Baumach B JpeBHIOIO apaGCKYIo
TPajMUKI0 TEOPETHYECKOH apuPMETHKH.

BTopoe Teuenue cBsi3aHO ¢ paGoTaMH HEKOTOPHIX Yyde-
HEIX, KOTOPHIE CTPEMHJIHCh [IJVIaBHEIM 00pasoM JOCTHYb
OPOABHKEHHA B OOJIAaCTH ajireGpel C IOMOIIBIO TeOMEeTPHH,
B YAaCTHOCTH C TOMOMIBIO T'eOMETPHYECKOrO IOCTPOEeHHS
KOpHefi ypaBHEHHI CTemeHH BhIlle JABYX. DTO Kacaercs B
ocHoBHoM M6H an-Xaiicama, an-Xafismu, Hlapap ap-JluHa
ar-Tycn.

7. llkona an-Kapamku: apudmernko-aareGpanuctol

An-Kapampxu (xonen X — Hawaso XI B.), BeiXozem us
ropoga Kapamxk, pacnosmoxeHHoro mexay TerepaHoM H
KasBuHoM, sfBAsieTcsi aBTOPOM MHOTHX OYeHb BaXKHBIX pa-
6ot, a uMeHHO «JlocTaTouHOf KHHUrH O HayKe apHpMeTHKe,
«An-®Paxpu», oOmIHPHOrO ajreGpavueckoro TPaKTara,
nocesiieHHOro Bu3upio Barpana ®axpy an-Myiiky, a Takxke
KHUrH «An-Bany», MOCBSINEHHOM HCC/IENOBAaHMIO HEONpese-
JIEHHBIX YpaBHEHHH.

«[locTaTouHass KHHra» — 3TO YYeGHHK NPaKTHUECKOMH
apudMeTHKH, BO MHOI'OM CXOXKHH € IPYroil KHUro#, KOTopyio
Hanwucaa Mexxay 961 u 976 rr. AGy-n-Bada n Koropas Hocur
HasBaHHe «KHura no apudMerHke AJsl NHCIOB H TOPrOBIEBY.
Yucsia TaM 3aNUCHIBAJINCh CJIOBECHO M HUTJe He HCIOJb30-
BaJlach JeCATHYHAs MNO3HIHOHHAS CHCTEMa CYHC/IEHHS, YTO
-GoJiee COOTBETCTBOBAJIO INPHBHIYKAM TOPTOBIEB,

AGy-n-Bada nomnpoGHO paccMoTpes TeopHiO JApobeii.
An-Kapamku Takxe yAeqw] BHUMaHNe Pa3JIOKEHHIO OGHIK-
HOBEHHBIX ApoGell B CyMMy asMKBOTHBIX ApoGeii. OtMerum
37ecb, uTO B KOHIe X B. apupMeTHUeCKHe aJNrOPHIMH, B
YaCTHOCTH aJrOPHTMBI H3BJIEYEHHS] KBaApaTHBIX H JAaxe
KyOH4eCKHX KOpHe#, NoJyuuau 3HAYHTENbHOE PasBUTHE.
An-Yxaunusu (oxono 952—953 rr.) man nmpubnukenue ¢
HEJIOCTaTKOM KBaIpaTHOro KOpHsl us N=a*+-r BhlpakeHueM
V N=a-+rl(2a+1).

Iipyrue maremaTHKH, Takue, Kak Kywnap u6u JIa66au
(oxomo 1000 r.) u ero yuenuk Au-Hacasu, yayymuaa stu
pesyJibTaThl M PACHPOCTPAHHIH MX Ha KyOGuUYecKHHl KODEeHb,
HCIIONb3Y Sl AECATHYHOE NpeJicTaBieHue uucaa N=n,107-1-|-
-+. . .+n, v pasnoxkenne 6unoma (a-+b)*, a Takxke (a-+b+4-
+...+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 ajare6paHdecKHX BHIpaXKeHHi.

KpoMe mnpakruueckoii uact, B «[loCTaTOYHON KHHIe»
€CTb OCHOBHasl ajirebpanyeckas 4acTb, NMOCBSAIIEHHAs pellie-
HHIO IIECTH KaHOHHYeCKHX THNOB ypaBHeHuil. Ho ero usio-
JKeHHe sIBJIsieTcs] HOCTHXKEHHEM C TOUKH 3PeHHUsI METOOJIOT HH,
noroMy 49ro an-Kapamxku crpynmupoBal mnepell Kaxuaod
3afauell 37eMeHTHl aJreGpPaHYecKoro MCYHC/IEHHS, KOTOpHIe
HeOOXOAHMEI J/is ee pemlieHHus (mpeoGpasoBaHMe HpPPaIHO-
HaNbHBIX BEJHYMH, TOXKHAECTBA M T. A.).

Dra TeoperHyecKas HaNpaBJEeHHOCTb UYETKO YTBepAu-
Jack B anreGpamueckoM TpakTare «An-®axpm». B cBoem
npegucaoBuu an-Kapamku ompenenna nejab HayKH HCHHC-
JIEHHSI KaK onpejie/ieHHe HEH3BEeCTHBIX BeJNIMYHH NPH IOMO-
mu usBecTHeIX. Hamo ob6paturbesi K cpencrBaM apudmern-
YeCKOro HCUMC/JeHHS U APHJIOKHTh HX K aire6pandyecKuM
BHIpAXKEHHUAM, COIEepXKalliM Heu3BecTHhle. Tak anarebpa
ABHBIM 06pasoM clejanacb apHpMeTuKOH HeH3BECTHO-
ro. MoxHO ckasath, 4YTO 3JeCb B TepBbli pas Okl
onpefiesied ee npeaMer, u IkoJa an-Kapamxku pacmupuia
KPyr MeTOIOB M aJrOpUTMOB, NPHMEHSIOMUXCS K BhIpa-
JKEHUSM, COJepKalluM HEeH3BeCTHOe.

BHauane an-Kapamku npoBesn HCC/efOBaHHE CTemeHei
HeH3BECTHOTO M OOPATHHIX K HHM H 3aTeM HpHIIe]a K PAfaMm
COOTHOIIEHUA CJIeAyIolero BHJA:

rae m ¥ n — IOJOXKUTEJNbHBE LeJbie YHCIa ?).

) o cymectsy an-Kapamkyu BBOIMT NpH NOMOIU(H NPOTOpPIHHA
1:x=x:x=x2:x=,, .,
1.1 11

FETEIET

GeCKOHEYHO MHOTO MOJIOXKHTeJbHbHIX H OTPHIaTeNbHLIX CTeNeHeld HeH3e
BecTHOTO,— ITpus. ped,
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On npuveHsn apupMerHdecKue onepauu K ORHOUYJeE-
HaM, a 3aTeM K BbIPpaXKeHHAM, COCTABIEHHBIM U3 OJJHOYJICHOB,
T. €. K MHOroYJeHaM, paccMaTpuBasi Ha paBHBIX NpaBax
ClnoXeHHe M BbluMTaHMe, UTo Kacaercs jaeneHus, TO OH
OrpaHMYM/ICS JeJieHHeM Ha ofHouIeHH. C pesyJbraTami
wKomsl an-Kapamku, kacamomumucs JeJeHUsT ¥ H3BJAeIEeHUS
KBaJpaTHOI0 KOPHS, Mbl 3HAKOMHMCS 110 paGoTe ero mociue-
noBatenst ac-CamaBajia, KOTOPLIH MPOXO/IKUJI €r0 HCCAeNO0-
BaHHS.

Ho an-Kapamku yzanoch yxke omucaTh TO, YTO MOMKHO
6biTo GBI Temeph Ha3BaTh ajareGpoil MHOrOWIeHoB !). dru
MeTOB «apudMeTH3almuy anareOpbl», MO BhipaxkeHmo Pa-
mmena, OCHOBaHbI, C OJHOH CTOPOHBI, Ha HaYaJbHBEIX 3Je-
MeHTax amre6pnl am-Xopesmu u AGy-Kammna, a c apyroi
CTOpOHBI, Ha nepeBoge nodanra, BrmosHenHoM Kocra u6H
Jlyka nox HasBaHueM «MckyccTBo anreGpr». [leficTBUTENBHO,
xotsi «Apudpmeruka» paccMaTpuBasa apubMETHKY Ha MHO-
JKeCcTBe MOJIOXKHTENIbHHX PallHOHANBHHX 9ucend, {uodpaHT B
Helt HCIOJb30Bal METOAB ajreGpaudyecKodl MPHPOABL. DTH
MeTONBl OKa3aJd BIHAHHE Ha METOABl apaGCKux anreGpau-
CTOB BTOPOTO fep HOAa, KOTOPbIe UMU OBJIaJENH H Pa3BHJIH UX.

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

Ze=(Z24)

AJIST KOTOPOro JjaJl KPaCHBOE JOKa3aTeIbCTBO, ONHOBPEMEHHO
reoMeTpHYeCKoe M aiareGpauueckoe (cM. Tabma. 6).

B rtekcre ac-CamaBasa, KOTOPHIA TOT, OXHAKO, MPUIUCHI-
Ban an-Kapamku, uveercs Tabiuua Kod(QdHIHEHTOB 1Jsi
(a-+b)" no n=12, n aBTOp A0OaBJsET, YTO €& MOKHO INpO-
JO/KaTh GECKOHEYHO B COOTBETCTBHM C IPaBHJIOM 0Gpaso-
BaHMA, KOTOpOe HBIHE 3amuchiBaercsl Kak Ch=Cr--Cnp,
(Tak HasbiBaeMbifl TpeyroJbHHK I[lackains).

B ¢An-®axpu» u «An-Bagm» an-Kapamku pacemarpuBan
TaKXKe 3aJaudl Ha HCCJIeloBaHHe HeoNpeleNeHHhX ypas-
HeHH#, KOTOpble OH Ha3bIBaJI «UCMUKpa». DTH 3ajauH 4acTo
COCTOSIM B HAXOXHEHHWM HEH3BECTHOTO palHOHAJBLHOTO
4ucia X, TaKOro, 4to anreGpaHyecKoe BhIPaKeHHE, HIH
MHoOrouwaeH, P (x) siBisieTcst KBagpaToOM AaHHOI'O PalHOHab-

1) B cMmbicie anre6panueckofl cTPYKTypH (cM, ryIoccapuit 8 ra, §),
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semmmesmn 6. [l0ka3aTenbCTBO an-Kapankn TOXAECTER M-

; A
n
yZ4 <
D" ch
n-1
A 8 55 0

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

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

3arem OH NMOCTPOUJ CJeNYIOWIHI T'HOMOH ¢ B'B"=n—1,

Ero naomane paBra (n— 1)3.

Iponomxas Takum ke oGpasoM, OH IOAYYHJ, HAKOHEW, KBajipar
co cropoxoit 1.

Tlnomanp nepBoHavanbHOro KBajpara ABCD pasGuBaercs Ha IO«
majgyu BCeX HOMOHOB M KBagpata 12, paemyio 13,

Takum obpasom, 13428 4., . 4-nd=(14-24 ... Fn)2.

L]
HOTO 4YHCJa, HampuMep

ax*+4-bx*ri=y® unu ¥°xy=u?,
a Takxke MNOJydYaJuch NyTeM MHOIOYHCJEHHHIX BapHalMi
Ypuc/la HEM3BECTHHIX U ypaBHeHuil. HefaBHee oTKpHITHE apa6-
ckoro nepeBofia Jlnodanra noarBepxkaaer, uro ax-Kapamku
B LE/IOM BOCTPOH3BE/ MOPSROK 3afiau U3 <«ApHUPMETHKH»;

OHa cnocoGcTBOBa/a PasBHTHIO aire6pandecKoro Hcuuclie-
HUA,
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Ac-CamaBaj. TaGaMunbifi CHMBOJAM3M

I'naBHbiM mocniefoBarenieM an-Kapamku 6uin ac-Camasad,
CblH 00pa30oBaHHOrO eBpesl, SMUrpupoBaBulero u3 Ma-
POKKO M o6ocHOBaBulerocsi B DBarjame, ¥ IpocBeleHHON
xkeHmunel, Aunbnl Mcaak JleBu, npuexasweit u3 Hpaxa.
OH roroBuscs K Kapbepe Bpaya H elle B MOJIOJOCTH 03HAKO-
MHJICS C HHAMACKUMY METOAAMH BHIYHUCJIEHHI U MPOYHUTAN BCE
JOCTynHble eMy MaTeMarHuyeckHe Kuurv: EBkaupma, AGy-
Kamuna, an-Kapamku, npuuem cymes 3aMeTHTb, YEero HM
HegocraBajo. OH craj 3HAMEHUTHIM BPauoM, Y HEro Jiedu-
JIUCh MHOT'HE 3MUPHI; Hepefl CMEPThIO OH NPUHSAJ PEJIHTHIO
HCNaMa.

Ero caMbIM 3HauuTeJNbHBIM TPYAOM IO MareMaruke Gblia
kuura «Asn-Baxup» («Biectsimas KHWUra o Hayke apugwme-
THKE»), KOTOPYIO OH Hamucaj B JAeBiTHaanarth Jer. OH 3Ha-
YWUTENbHO PasBUJI TPYAH CBOHX NPENIIECTBEHHHKOB, B Ya-
cTHoCTH ansKapamku, pe3ysbTaTel KOTOPHIX Neperpymnmupo-
BaJ M cuHTe3upoBast. OH mepBbifi CHCTEMATUIECKH H3JIOXKUII
npaBu/la obpanieHus ¢ OTpULATENbHEIMH BeJMYHMHAMH, Kak,
Hanpumep,

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

He npuGerass K OGoJbllefi NOJOXKHUTENBHON BeJUYMHE, M3
KOTOPOH OHM OOBIYHO BhIUMTAJHMCh. Biaronaps ero ompene-
JIeHHIO HYJIeBOH cTeneHH x°=1 1J1s1 X, He PaBHOrO HYJIO, OH
cyMean o0GOGIIUTb NOHSITHE AajreOpaMdecKod CTeNeHH H
copmyMpoBaTh NpaBHia AJS apUMETHIECKHX Oneparui
HaJ CTENMEHSAMH, HampuMep X7 -x"=x™+" qnjug BceX WEJbIX
yucen m, n. OH HCHONB30BaJ CJEAYIOWYIO TaG/uIy:

4321012 3 4
1 11 1°°°

4 43 42 — —— — —
x* x xtx 1 ~ B F R
Takum o6pa3oM, YTOGE YMHOXHUTB X™ Ha X" (n NOJOXKH-
TeJIbHO), JOCTaTOYHO GbIJIO CIBUHYTLCS Ha X CTOJIOLOB BJeBO
or x™. Ecii n oTpuuaTe/NbHO, CABHI Hano GLIJIO NPOH3BO-
JIuth BIPaBO.

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

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

kz a,x*  1OCNeNOBAaTENbHOCTBIO €ro  Ko3(HIHEeHTOB,
=—-m

3aNVCaHHBIX HHAMACKMMH IubpaMu.

Dra TexHUKa, KOTOpOi TpeboBajia BO3pacTalonlas CJOX-
HOCTb apudMeTHUECKHX BHIYHCJEHHHI, NpejcTaBaana coloi
pelliNTeNbHbIN [Iar B PasBUTHH cuMBO/iu3Ma. [eficTBuTen-
HO, TalGJHYHBIA CHMBOJIM3M, XOTSl H OUEHb HEYKJIOXKHil,
[03BOJIANT BHIIOJHATHL Bce ajrefpanuecKue omepamuu Hax
MHOTOYJIEHaMH, W HECKOJIbKO BEKOB CIYCTSI OH CHOBa OGHa-
pyxuBaercs y Wlrudenss, Buera u Bannuca. Ac-CamaBan
HCTIOJIb30BaJ €ro AJist CO3AaHUsA aJifOpPUTMa Jie/IeHHS MHOro-
YJICHOB.

B neficTBUTEILHOCTH OH pacCcMaTpHBaJ MHOTOYJIEHH He
TOJIKO OT OJHOr0 HEH3BECTHOTrO X, HO, ciiefys anx-Kapamku,
6pas1 MHOrOWwIeHsl OT X H 1/x, KOTOphHIe, rOBOPsI COBPEMEH-
HBIM SI3BIKOM, MpuHamIexar Koabiy Qlx, 1/x]. Ho pacemar-
pHBaJ OH H MHOTOYIEHHI B CTPOI'OM CMEIC/IE H MOJMYUHI JJIst
HHUX METOJ AEeJICHHS] MHOIOWIEHOB C OCTATKOM; €r0 aJiIrOPHTM
aABaseTcss o6obmenueM aaropurMa EBkjuma miaa jgesneHus
pennix uuces. Hanpumep, o memun 20x2--30x Ha 6x%--
12, npopo/mkas peneHue JO OTPHULATENbHBIX CTENeHed X,
HONOAAST TeM CaMbiM BINVIOTHYIO K METOAY PpasjioxKeHHs
B psif. B pesyibTare oH mosydmaI
3Y/3+5(1/x)—6%/4 (1/x2)—10 (1/x%) + 13Y/5 (1/x*) +

+ 20 (1/x%)—26%/, (1/x%)— 40 (1/x7).

Ac-CamaBaJs BBISIBUJ 3aKOH 06pa3oBaHHuA KO3(pGHIHeH-
TOB, @,4,=—2a,, W Bbiucan Koadduuuent npu (1/x2)
B 3TOM pa3jiOKeHHH, HO 3TO pasjiokeHHe CHpPaBeNJIHBO,
TOJMIBKO €cJH X JOCTaTOYHO BeJMKO, o deM ac-CamaBani
HHYEro He T'OBOPHT.

Hakonen, eMy yzajgoch Ha#TH alrOpUTM H3BJCUEHMS
KBaJpaTHbIX KOpHefl M3 MHOTOWIEHOB (B IIMPOKOM CMEICJIE,
T. €. OT X ¥ 1/x), AaXe KOrjja B HUX HMEIOTCS OTPHIlATEbHEIE
K03 HIHEHThI — STOr0 MOMeHTa He YAajoch MPeofoJeTh
aJ-Kapamxu.

Takum o6pasoM, apubmernka H anre6pa B3aHMHO
oforatuau Apyr Apyra. ApupMernka Aana anreGpe cie-
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Jywouiee: aJropuUTMEI JeJNEHHsI U H3BJIEUEHHsI KBaJPaTHOTO

KOpHsI, NPOBEpPeHHbIe BHadale Ha yucaax, ObLIM NpHMe-
k=+n

HEHbl K BBIDAaXXEHMAM BHIA ), apx®. A anre6panyecKue
k=—m

pesy’bTarthl, KoTtophie nomyuunu ai-Kapamkum u ac-Ca-
MaBaJi, NPHUBETH K BO3HHKHOBEHHMIO B apH}MeTHKe TeODHH
IECATHYHBIX apoGefi. [leficTBUTeNbHO, €CIM 3aMeHHTh X Ha
10, ucnonp3oBath TOT Ke TaGJAMYHBIN METOA M NMPHUHATH dop-
MY 3alHcH H crocolb OCyLIeCTBJICHHUS Onepalyii, pa3paboraH-
Hble IJA Cjydyas ajare6pauyeckKMX BbipaxeHufi, To cpasy
NORYYAIOTCA NMPaBWia BHIYHC/AEHHH Haj [eCSTHYHBIMH JPO-
OsIMH.

Mnl Bkparue paccKasaNu COAepXaHHe MaHyCKpHITa,
HeJaBHO MAeHTU)MUHPOBAHHOrO Kak 4acThb «Tpaxrara o6
apupMeTuKe», cocraBjeHHoro ac-CamaBanmoM B 1172r.,
3a JiBa roja A0 €ro CMepTH, 0 KOTOPOM yNOMHHAIH JApeBHHe
apaGckue 6ubnvorpadsl. Ha camom nene ¥CXORHBIM NyHKTOM
H3JIOKEHHsl $fIBJSETC METOX NPHGIWKEHHOrO YHCJIEHHOro
peleHNsl ypaBHeHHA Buma x"—Q=0.

Ac-CamaBan cTpeMuics HafiTH HeM3BEeCTHOE BeLIECTBEH-
HOe YHCJIO, SIBJIAIONIEeCS HPpPAlMOHANbHEIM KODHEM CTe-
neHu n us Q, ¢ MOMOLIBIO MOCTENOBATENLHOCTH M3BECTHBIX
palHOHAJILHBIX YHCeJ, NpHOMDKalome#cs K KOpHIO cre-
neHu n. IIpomurupyem ac-CamaBana: «...80m nouwemy cma-
HOBUMCS 603MOJNICHOLM NOCAE00BAMENbHO HAXO00UMb HEKOMOPYIO
POUUOHANbRYIO BeAUYURY, OAUSKYI0 K UPPAUYUOHANLHOMY
KOpHI0, 3amem Opyeyio PayuOHANbHYI0 Beauduty, 6oree 6Gaus-
KYI0 K 3MOMY UPPAYUOHALLHOMY KOPHIO, YeM Nnepeas, U max
00 Geckoneutiocrnuy. OH 0GHApPYKHJI XOpoLlee 3HAKOMCTBO C
MHOKECTBOM BellleCTBeHHBIX uuces. FiMeHHO 3Ta mocsenoBa-
TEeJIHOCTb PallMOHAJbHLIX YHCEN MPEIOCTABHIA €My BO3MOXK-
HOCTb BBECTH JIeCATHYHBIE APOGH, HO NPHU 3TOM HOBHIH OGBHEKT
He Obl HMKaK Ha3BaH. Mbl He NpHBOIMM 31eChb MOXPOGHO-
cTeli METOXA YHMCJIEHHOTO PEILEHHUs; OH CXOJIEH C TeM, KOTo-
pHIit MBI paccMOTpHM, Koraa pedsb moiizer o apad ax-Iuune
ar-Tycu.

Muorne pesynbratht # Metogn! KoHuna X, XI, XII =s.,
KOTOPble MOXKHO TOX€ OTHECTH K LIKoJe aj-Kapamxku, Gruid
npunucansl ana-Kamy, xusmemy B XV B., ube BJHSHHE
HEMOCPENCTBEHHO OIyIajdoch Ha 3amaje, B YacTHOCTH
B paborax PerunomoHnrana.



8. TEOMETPBI-AJITEBPANUCTBI 127

8. leomerpbi-anreGpancTbl
H pellleHHe KyOHUYEeCKHX ypaBHeHH

B nepBhix pa6oTax, NMOCBflEHHHIX aJjre6pe (aa-XopeamH,
AGy-Kamun), wiau B paGorax mmkoJabl af-Kapamxku uccie-
IOBaHHE YpPaBHEHHH He BBHIXOAWJO 33 PAMKH YpaBHEHHH
BTOpO#1 CTeneHH, Wi, camoe GoJibilee, TAKHX «KBAXPaTHBIX®
ypaBHEHHA C ONHHM HEHM3BECTHBIM, KaK ax®*+m-f-pyrn+m—
=cx™, B pabore «An-Paxpu». [TepBrifi UMIYJIBC K H3YUEHHIO
KYOHYeCKHX ypaBHeHHH CBsi3aH c 3ajaveil Apxumena, usjo-
KeHHoli B ero Tpakrarte «O mape H DHJIHHApE» (IPeAJoxKe-
Hue 4 kuuru II); 3ajaua cocrosiia B HaAXOXIECHUH CEUECHHUS
cdeprt MJIOCKOCTBIO TaK, YTOOGbE OTHOLIEHHE OOGBEMOB ABYX
NOJyYeHHBIX C(HePHUIECKHX CEerMeHTOB ObLI0 Gbi paBHO 3afaH-
Homy. I'eomeTrpHueckoe peineHHe 3TOH 3ajayd € IOMOLLLIO
nepeceveHyss ABYX KOHMYECKHX CEUEHHMH NPHHAJJIEKHT
EBrokuio AckaslonckoMy (oxosio 500 r.), KoTophift onupascs
Ha pYKONKCh, NPHIHCHIBaeMylo Apxumexny ?).

IlepBEIM, KTO CHOBa 3aHHTEPeCcOBAJICH 3TOM 3ajavef, GbLI
an-Maxanu. OH cTpeMHJCS B NepBYIO OYepeAb NpuAaTh eit
ajreGpanueckyio ¢GopMy, a HMEHHO «PABEHCMEO KYoa u HucAG
keadpamys, T.e. (GOPMy ypaBHeHUS THHa X3-r=px?
Ho eMy He yzhajoch NOCTPOHTb KOpPeHb 3TOIO ypaBHEHHS.
Muorne MmaremaTHkd X B., CPeIHd KOTOPHIX Obuin A6y
Hxagap an-Xasen, M6u an-Xaiicam u apyrue, BepHYJIHCH K
pALy 3ajay, yHacJelOoBaHHHIX OT a/JleKCaHApUHUEB: yxBOe-
HUe Ky6a, TPUCEKIMs yrJa, NOCTPOeHNe NPaBHIbHBIX MHOTO-
YIONIbHUKOB, BIMCAHHBIX B OKPYXKHOCTb, B YAacTHOCTH €
CeMbIO M JIeBATbIO cTopoHaMH. Ho Bce aTu 3ajaun Ha reo-
METpHUYECKOE IIOCTPOEHHe MNpPHBOAAT K YypaBHeHusMm 3-#
CTeneHU U, CJENOBATeNbHO, HepaspelIuMbl NPH MOMOIH
LIMPKYJS M JIMHefiKH, uyTo ObiIO JOKasaHo BaHTmesem B
1837 r. (cM. npuioKeHHe K INI. 3).

TakuM o6pa3omM, 3aJauu 3TOro pona GbIH BbI3OBOM apal-
CKHM TeoMeTpaM M CJYXKHJH NPEJIMETOM CIIOpPOB; MM NpiH-
IIVIOCh OGPATHUTHCS He K NPSMOM M OKPYKHOCTH, & K APYT'HM
KPHBEIM — K KOHHYECKUM CeuYeHHSIM AnoJIJIoHHS.

1) dro pemenHe mpuHapaexur Apxumeny. EsTokuii — KOMMeHTa=
Top ApxHMeJla — INPHBEJ PellleHHe M3 HafiieHHO! M pyKomHcH ApxXuMme-
Ja. ApxuMes He TONBKO pelimyl 8ajauy, HO H NMpoBel 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 6bim MaTeMaTHKOM, acTPOHOMOM, (pH3HKOM
u BpadoM. Ero paGorsl B o61acTu onTukH, pHU3HONOTHH 8pe-
HYA, OTPaXKEHHs M NMPEJOMJICHHS CBETa OKa3aJd 3HauHTelb-
HOe BJIMSIHHE Ha yueHbIX 3amaja, B yacTHoctH Ha Kemuepa,
JHekapra, Tofirenca. OH pemus yxkasannywo 3agauy ApXu-
MeJia TPH TOMOLIH Napa6GoJisl ¥ runep6oJibl, H OXHOBPEMEHHO
¢ 3TuM an-XaseH HamesJ ee NPHGIHXKEHHOE pelIeHHe.
HsBecTHO, YTO 3Ty 3a7adyy MOXKHO CBECTH K KYGHYECKOMY
ypaBHeHHIO BHAa x3-+a%h==cx, u npu ero pemennu (y EBro-
kus u an-XalicaMa) paccMarpuBaercs mepeceyeHHe Mapa-
Goabl x2=ay W runepboib y(c—x)=ab. OpHako B 3THX
pelleHusX elle OTCYTCTBYIOT ajreOpaHdyecKHe BbIpakKeHHs.

B«Tpakrare mo ontuke» 3afaua onpeneieHUs TOUKH OTpa-
XKEHHSl Ha IMJIMHAPHYECKOM 3epKaJsie CBETOBOrO Jyua, HIy-
HIEro M3 HEKOTOPOH TOUKM M NOMAajaiollero B Iva3 Haburo-
narens, mpuBena an-XalicaMa K ypaBHeHHIO 4-fi cTemeHw,
KOTOpOe OH pelus, MPpUGErHyB K nepecedyeHHio OKPyHHOCTH
¥ runepGosel. OH TakKe Hamucas JBa TPaKTara, MOCBSILIEH-
HBIE [OCTPOEHHIO TPABHJIBHOI'O CEMHYTOJBHHKA.

B X B. TeHaeHnusi npufaBaTh ajJreGpaHyeckyio Gopmy-
JIHPOBKY H3BECTHHIM B MPOLIVIOM 3ajayaM TPeTbed CTeneHu
ycunuBaercsi 6Jarogapsi SBHOMY IPOrpeccy B TEOPHUH ypaB-
HeHMH BTOpPOfM CTemeHH, KOTOpasi mpejjaraja MOIEdb HUX
pellleHHs] B pajuKanax, a Takxe O6Jjarojaps HaCyIIHbIM
nOTpPeGHOCTSIM acTPOHOMMH, KOTOpPas BBIABHHYJ2 B SIBHOM
BHJE MHOXKECTBO 3afay 3-# CTeHeHH.

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

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

MHOrounMC/IEeHHOCTh, @ TaKXe Ba’kHOCTb 3ajay, CBOIfA-
IHXCS K YPaBHEHHAM 3-# CTeNeHH, BBI3BAJH HEOGXOMHMOCTD
co3naHusi GoJiee CHCTEMaTHYeCKOH TeOPHH TaKHX YypaBHe-
Huil, a pasBuTHe anare6pauyeckKoro ucyucenus an-Kapamxku
clienlaio BO3MOXHBIM ee CO3fjaHue. DTa TeopHsa INpuHajJe-
*ut an-Xafsamu,
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An-Xaiigmu

An-Xaiiamu (nnu Omap Xaiiam) poguics B 1048 r. B Hu-
manype, B o6aactu Xopacal, rjie OH NOJy4Yua o6pa3oBaHHe.
Becriokoiinas nosiutuueckas oGCTAaHOBKA TOH 3MOXH BBHIHY-
JliJIa €ro BeCTH CKHTAJNbUeCKYI0 KH3Hb, 4acTO Iepees3kKaTb
C MecTa Ha MecTo.

Okosio 1070 r. on o6ocHoBancss B Camapkanfie, MOJTYYHJ
noxaepxkky A6y-Taxyupa 1 HanucaJs HoJ ero NOKPOBHTENbCT-
BoM CBo#i GoJbluofi Tpakrar «O JokasaTe/bCTBaxX 3ajad
aj-1xabp M an-mykaGana (Pucana...)», NOCBAIEHHBIH Ky-
GUYECKHM YpaBHeHHAM. 3aTeM OH MNPOKHJ BOCEMHAILATh
jger B Hchaxane, rme pPYKOBOAMJ IPH IOKPOBHTEJILCTBE
cyaraHa Mamuk-maxa o6cepBaTopueil, B KOTOPO# GblIM €OG-
paHbl Jyylllie acTPOHOMBI, COCTaBJISIBIINE TOYHbIE aCTPOHO-
MHYeCKHe TaGJuIbl ¥ NOATOTORJsABIINE peopMy KasleHaaps.
OpHnako cMepThb CyJiTaHa JIHIIWIA €ro 3allUTHl OT Npeceno-
BaHUH, M OH CHOBa NYyCTHJCS B CTPaHCTBHA.

On Hanucan paj ¢uiocopcKHX TPYAOB H, IVIaBHOE,—
sHameHutele «PyGafiat», cozep:Kamue OKOJIO THICYH 4YeTBe-
POCTHILMH Ha NEPCHACKOM s3blKe M TpHHeCIIHe eMy B
XIX n XX BB. MHPOBYIO H3BECTHOCTD.

Kpome Tpakrara «Pucanas, ero Haubosee 3HaYHTETbHBIM
HayyHBIM BKJaJOM $BJSeTCS KOMMEHTapu# K €eBKJHIO0BOH
TEOPHH HapasJiebHBIX W OTHOLIEHHH, K KOTOPOMY MBI ellie
BepHeMcsi. Ero apupmeruueckuii Tpakrar 00 H3BJIEYEHHU
KOpHeHl He HaMHjeH, HO O HeM CBHJETEJIbCTBYIOT €ro mnocje-
JIOBaTe/H .

B tpakrate «Pucana» an-XafisMn o6bsiCHUI, 4TO anareG-
pa — 3TO Teopusl ypaBHeHMH, NpaBasi U JieBas 4aCTH KOTO-
pBIX CyTh MHorouneHsl. M snech anre6pa 4eTko OTHeNIEHA OT
apugmernku. HeusBecTHole BeJMYHHBI MOTYT GbITh U LIEJbI-
MH 4YHCJaMH, U HeNpephBHBIMH BeJWYHHAMH (AJIMHA, NJIO-
1maab, 06beM U Jaxe BpeMs), 1 UX HaXoxJeHHe TpeOyeT Kak
YNCJIEHHBIX peLleHHH, TaKk H reoMeTpuuelkKux. AJn-XaisMu
NPU3HaBaJd HeyJauy CBOeH IOMNBITKH HaHTH pellleHUe KyOu-
YeCKHUX ypaBHEHUH «B pajuKaJiax», HoO BbICKa3aJl NoxeJaHue:
«bbimy  mosicem, Kmo-Hubyde w3 mex, Kmo npudem nocie
Hac, amo ocyujecmeumy. UTO Kacaercsi reoMeTpHUYECKHX pe-
IeHn#, To an-XafsaM ykasbiBaj, 4TO B cjyyae KyGHYECKUX
ypaBHeHHH cJefiyeT ONMPAThCA Ha IBe MepPBbie KHUTH anoJi-
JIoHUeBEIX «KOHHYeCKHX ceueHHii», MOCKONBKY €BKJIHAOBBIX
«Hawan» HepocTraTouHo.

5 A. Jlaan-Janamenuko
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B tpakrare an-Xafiamu copepxasach KJacCH(HKAIUSA
ypaBHEHHH M TeOMETPHUECKHX IIOCTPOEHHH KOpHE#, mpu
TIOMOIILY KOTOPHIX ONpefenisieTcsl YUCJO M HaJMuKe IOJIOXKH-
TeNbHBIX KOPHeH. YpaBHEHWsi MCC/ELOBaMHCh B OOLEM BH-
A€, T. €. C NPOHM3BOJILHBIMH MOJIOKHTEIBHHIME KOS(QHIIHEH-
TaMH, OJHAKO BhIPaXKeHH ObUIM UENHKOM B CJIOBECHOM
¢dopme.

Kak u japeBHHe, OH MOJHOCTBIO NPHAEPNKHUBAJICS NPHH-
uMna oXHOPOXHOCTH pasMepHocTeit. Hampumep, utoObt reo-
METPHYECKH PEIUUTh ypaBHeHHe x*-ax=0b, OH BHayaje ero

s 7. Aj-Xafismu. Pemenne KyGHIecKoro ypasHeHHs S

G D
£
B ¢

An-Xalisimu pemnst ypaBHeHHe X3-ax=250 ¢ NOMOWBIO Nepeceye-
HHsI OKDYXKHOCTH x2-y?=g¢gx u mapaGoasl x2= py.

OpPUBOAMJI K Buny x3+p2x=p?g. Ar0 ypaBHeHHe peIlasoch ¢
NOMOIIBI0 OKPYXKHOCTH x*+y?=qx M mnmapabosbl x2=py
(cM. Ta6a. 7). Abcuncca TOYKHM NepecedeHHs] STHX KPHBHIX,
He COBHaJalommefl C HayaJIoM KOOPAMHAT, €CTh KOPEHb JaHHOIO
ypaBHeHHsI. TOUHO TakK e 3TOT METOX NPHMEHSICH IJist
pemeHus Apyroro ypasHeHusi x*=ax-t+b. Ero pemeHnue cBo-
JAUIOCh K DacCMOTPEHHIO NepecedyeHHs IapaGoJb x3=VEy
W paBHOCTOPOHHe# runepGonet x(b/a+x)=y?, u 1. 8. Oaa
KaxJoro kJacca KyOuueCKHX ypaBHeHu#t (a aJu-Xafismu
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pas/Myas YeThIPHAAUATh KAHOHMYECKHX THIOB) OH OGOCHO-
BaJl BHIGOP COOTBETCTBYIOLIEH Naphl KOHHUYECKHX CeYeHMi.
Aror BbIGOP He GBI NPOH3BOJBHBIM: KaK MoKasald Bémnke,
nepBblil uanareab «Aare6prr an-Xaiismu» B XIX B., npen-
MOYTEHNE OTHABAJIOCh OKPYIKHOCTSIM, PaBHOCTOPOHHHM TH-
nep6oJiaM, aCHMITOTHL MJH OCH CUMMETPUM KOTOPBIX OBLTH
napajJyie/ibHbt OCSIM KOODJAHHAT, a Takxke mnapaboJsaM, och
CHMMETPHH KOTOPBIX OblIa OXHOH H3 OCeH KOOPIHHAT.
Haxonen, ajn-Xafismu o6cyxkaan ycJoBHS CYIIECTBO-
BaHHA TNOJOXKHTENbHEIX KOPHEH B 3aBHCHMOCTH OT 3Haue-
HHUI HEKOTOPHIX NMapaMeTPoB, YCJAOBHUS, NP HaJHUYHH KOTO-
pbIX KOHMYECKHE CEeUeHHsl IlepeceKaloTcsi HJH He Iepece-
katorca. Tak, B cayuyae ypaBHeHHS x3-+a=cx® mocTpoeHue
KOpPHs1 IPOU3BOAUJIOCH TPH OMOIIH NapatoJisl y'*‘=f/ a(c—x)
¥ runepbonn xy=y/a®. An XafiaMu nokasan, uTO MpH
v a=c pelueHnust He CYIIECTBYET, 3aTeM HCCJIe0Bal Cydan,

Korja / a Gosibille, MeHbILle WJIH PaBeH /2, W yKasas mpe-
JieTBl, B KOTOPBIX MOTYT CYIeCTBOBaTh KOpHH. OH B siBHOM
BuJe OTMETWJ, YTO ypaBHeHHe 3-fi CTemeHH MOXKeT HMeThb
IBa TOJIOXKHTEJNbHBIX KOPHS, HO, HECMOTPS Ha NOAPOGHOe
HcClIeIoBaHKe, YNYCTHJ BO3MOXKHOCTb CYIIECTBOBAHHA TPeX
TIOJIOJKUTEJIbHBIX KODHeH, B YaCTHOCTH B CJy4Yae ypaBHEHHS

x3-+bx=cx*+a.

Hekotopnie apyrue MOMEHTHI, CBSI3aHHBIE C T'eOMeTpH-
yecKoHl TeopHeHl KyOHMYeCKMX ypaBHeHu# aj-Xafamu, HO
MPaKTHYeCKH OTCYTCTBYIOUME B €ro KHHre, Gojee $ICHO
NPOSIBIJIMCH Y OXHOro M3 ero mocienoBareseit Ilapad an-
Huna ar-Tycu: peunb uner 06 UCc/eLOBaHHH CBOACTB KPHUBHIX
IJIsi YCTaHOBJEHHS HX NepeceyeHui, UX HENpPephIBHOCTH,
BBINYKJIOCTH, ACHMOTOTHYECKOr0 MOBENEHHUS.

Teomerpuueckoe mocrpoeHHe KOpHeHl ypaBHEHHH BBI3bI-
BaJio no3anee, B XVII B., uHTepec mourn y Bcex MaTeMarH-
KoB. B uactHocTH, JlekapT Haies eIHHOE MOCTPOEHHE HJIsi
peluenus ypaBHeHH# 3-H u 4-#i creneHu c momouibio napa6o-
JIBI U OKPYXHOCTH. BrpoueM, HCHOJNb30BaHHE TeOMETPH-
YeCKHX NOCTPOEHHH B ajre6pe NPHBEJO €ro K KJacCH(puKa-
IHY anre6pauyecKUX KPHBHIX M TECHO CBSI3aHO C Pa3BHTHEM
AHAJTUTUYECKOH IeOMETPHH.

5*
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9. YucneHHoe peuleHde ¥ MeTOAbI NPHOAHKEHUS
ot WMapad ap-Auna ar-Tycu no an-Kawu

Konen XII u navano XIII B. osHameHOBasMuCh MHOTOYHC-
JIEHHBEIMH paboTaMu B o6sacTy ajreGpel U apupmerHku. Ham
HE M3BECTHH MX aBTOPBI, U HeMaJjo paboT Tak U He OOHa-
pyxeHo. He Tak naBHO Hayaju H3yyaTb MaHYCKPUNT H3
cob6panua MunucrepcrBa no jenam Munuu B Jlongone. Peus
UIEeT O KOHCIEKTe aHOHHMHOro asropa KHHUru «Tpakrat 06
ypaBHenusx» Illapag ax-una ar-Tycu, ynomuHaeMoii MHO-
rUMH apa6CKUMH y4eHbIMH, B 4acTHocTH aJj-Kamm B XV B.

Ilapad an-Aun ar-Tycn

Mlapad ax-Iun at-Tycu, Kotophiil xku1 B Mpane B KoHue
XII B. (on ymep mpumepno B 1213—1214 r.), 61 mocJe-
JoBateseM aJ-XaHsMH H NPOIOJ/IKHJ €ro HCCJAeJOBaHUS 10
peleHHI0 KyOHUeCKHX YpaBHEHHil [eOMETPHYECKHM CIIOCO-
6oM. OH 106aBHJI K HHM JOBOJILHO CHCTEMATHYECKOE HCCJIe-
JIOBAHHE CYIIECTBOBAHUA y STHX YPaBHEHHH IOJOXKHTE/b-
HBIX KopHe#i. M 310 3aHsATHE NpHUBENO €ro K Cephe3HhIM J0-
CTHXEHHAM B H3YYEHHH KPHBHIX C NOMOLILI0 YPABHEHHH U
Jlaxe K WCNOJIb30BAHHIO B CBOUX BBIYHCJAEHHSIX COOGpake-
HUH HWHQUHUTE3UMAJBHOrO XapakTepa.

B neficTBHTeNIBHOCTH €ro HCc/eLOBaHHE MOYTH BCeraa
OCHOBBIBAJIOCh Ha MOUCKAX MAKCHMYMOB, H 15 31oro IHlapag
an-Jlun uCnoJn30Basl BBHIPAXKEHHs!, COOTBETCTBYIOUIME Iiep-
BO#l NPOW3BOIHOH MHOrowIeHOB. XOTSl 3TO MOHSTHE HUTHE
He GbLIO BBIENEHO M CYIIECTBYIOUMA MAaHYCKPUNT MOKAa He
MO3BOJIAET YCTAHOBHTL MPOHMCXOXKIEHHE 3THX IJIyGOKHX
pesyJIbTaTOB, BCe XKe CJeLyeT OTMETHTb HX HaJjlHuHe.

On oTmeyas posib IMCKPHMHHAHTA B KyGHUECKHX ypaB-
HEHHAX: HaNpUMep, OH 3aMeTHJI, YTO Y YpaBHeHHs x3-+a=bx
TI0JIOXKHTE/IbHEIE KOPHH CYLIECTBYIOT JIHIIL B CJy4Yae, KOrAa
b3/27—a%4 mnonoxurensHo wau paBHO Hymo. Ho stor
IMCKDHMHHAHT He MNOAB/AETCH B (opMyJie pelleHHs, H,
NO-BHAHMOMY, HEBO3MOXKHOCTb JaTh HENOCPENCTBEHHOE aJl-
reGpanyeckoe pelieHHe 3THX ypaBHeHui 3acraBuia Illapad
an-Jluna ar-TycH mocTaBuTb 3ajayy MX YHCJIEHHOTO MPHO-
JINXKEHHOTO pelleHHus.

Ins 3T0r0 OH MPUMEHWJT BCIO CYMMY MATeMaTHYECKHX
JOCTHXKEHHA JBYX IOCJHEAHHX BEKOB H TEOPETHUYeCKH#l H
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TeXHHYeCKHH annapar, BHIKOBAHHHIH Kak apH(METHKO-
anre6bpaucTaMy, Tak H TreoMeTpaMu-ajre0paucTaMu: aJjro-
PUTMbI H3BJICYEHHS] KODHEH H3 uHCeJ, «ajare6py» MHOro-
uleHoB aj-Kapanxu, TaGaAHYHBIH CHMBOJH3M, (opMyay
6uHOMa, O6GOOIIEeHHe TEOPHH ypPaBHEHHH Ha HEKBaApaTHBIE
ypaBHEHHS H JHaxke MPUMHTHBHYIO MONBITKY HCCJ/eJO0BaHHSA
KpUBBIX aJre6panyeCKHMH CPeICTBaMH.

Bcsi 3Ta TeXHHKa HCNOJB3YeTCs B METOLE YHCJIEHHOI'o
pewenna lapagp an-Auna at-Tycu. Ero meTon siBuaca pas-
BHTHEM CIOCOGOB H3BJIEUEHHS KOPHSA H3 YHCJa HJIH, OBITh
MOJKET, BLIYHCJIEHHS IMOJIOKHTEJbHOIO KOPHS 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 npubiKeHHe COCTOMT B TOM, YTO MHIUYT
x2 4+ nx3%, & N, T.e. npeHeGperanT CTENEHIMH X;/Xo,
GOJILIUMMH JBYX, B pasioxkeHHH 6uHoMa. Brnpouem, aror xe
meton, ucnogb3oBadd lltugens u Buert.

B «Tpaxkrare 06 ypaBuenusix» lllapa¢p an-Iduun pacnpocr-
paHuJ CBOH MeTOZ Ha HeGHHOMHAJbHBIE KBAZPATHBIE H KY-
61yecKkHe ypaBHEHHA.

[NpuBoaum noxpo6rocTu metoza Mapad ax-Huna ar-Tycu
Ha npuMepe KYGHUECKOro ypaBHEHHS

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

Meron cocrouT B NOC/ENOBATENHHOM OTHICKAHHH KaXK-
Ioro paspsifa uucia N (MUJJIMOHBI, COTHH ThiCAY, . . ., Ae-
CATKH, €JHHHIEBI) C MOMOLLLIO TPYNNHPOBKH UYJIEHOB MNpPH
BO3BeJIEHHH B Ky6 BeJIHYHHBI, KOTOpPas CYMTAETCS COCTOSLIEH
U3 HEKOTOPOTO YHCJA COTeH (X;), HEKOTOPOTO 4YHCJ/Ia AeCST-
KOB (X,) H HEKOTOPOIO YHCJIAa €NHHHI (X3), H YMHOXEHU:
5TOH BeJMYHHBL Ha 36.

Huine Mbl ¢opMmanu3oBasu OBl CHTYaLHIO CJEAYIOLIHMM
o6pa3zoM: OGO3HAYHM KOPEHbL uepe3 x=x,+X,+xs, TAe

X, =a-10?
x,=b-10,
Xg=0
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(3recy a, b, ¢ — uuppet or 0 no 9),
X=Xy 4 X, + Xg)® =23 + x5 + x5 -+ 3x2x, + 3x, 42 +

+ 3xi%5 -+ 35,05 + 3x3x5 + 3x,%5 + 6x1X,Xs,
36x = 36x; + 36x, + 36x,.

Pacnosnoxxum sTh BripaxkeHus no y6eBatouum crenensm 10:

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

Ilepmuiit sTan (cxema I) cocTOWT B HaXOXHIEHHH 4, T. €.
HauboJBIIEr0 YHC/A COTeH, Ky6 KoToporo Menbiue 91 Mua-
JIHOHA.

Cxema I:

Njios|t|7|5f0]|o0|s8]|7
x}+36x, | 6 | 4 1| 4] 4
N2 717|335 |6]8]|7

Briunciiurenp Haxomur a=4.

3areM OH CyMMHpYeT Bce u/IeHbi, KOTOPhIE MOXKHO Omnpe-
IeJIATh, HCXOMS H3 3TOrO 3HAUeHHS @, H 3aNHCHIBAET TO, 9TO
ocTaercs:

Ny= N —a*10°— 362102,
N, =91 750 087 — 64 000 000 — 14 400,
N, = 27735 687.

Bropoii stan (cxema II) coctout B Haxoxnenun b. B toM,
4TO OCTaJIOCh, BLIYHCJHUTENIb OTHICKMBAET, KaKOH WYeH, CO-
AepKamuii b, MOXeT JOCTHraTh COTEH THICAY: TAKUM 06pa-
30M, OH HILET TaKoe HauGoJibllee neJioe Yucao b, uto 3a2h<<
<277, 1.e. 3:16-b<<277. Ou HaxoguT, 4t0 b=5,
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Cxema 11:

N | 27|71

w
wn
(-
-
<

x5 1

Bxyt 33+ 304 36x, | 2 | 7

[
N N ©
—
~N

3aTeM OH CHOBa MOBTOPSIET ONEPALIHIO, COCTOSILILYIO B ONIpe-
JIeJIEHUH OCTaTKa, MOCJie TOro, Kak BbiuuTaior W3 N, Bce
yJleHbl, CONEpIKallue y¥XKe HaineHHble a u b.

N,=N;—3a%b -10:—3ab210*—b® - 103—36b - 10 =608 887.
Tperuit sTan (cxema III) cocrour B HaxoxKpeHHH TOYHO

TaKHM Xe 06pa3oM ¢, T.e€. TaKOro HaHGOJIbIIEr0 IEJOro
gyucaa, uyro 3a2<<60, T.e. 3:16.c < 60,

Cxema 11I;

OH mnaxogur c=1,.

Torna on onpezeasieT mocaefHHi OCTAaTOK, KOTOPHIi B
JaHHOM CJly4ae paBeH HYJIIO.

Kopens pasen 451.

OT0T MaHYCKPHNT, Kak, BOpoYeM, u JApyras pabora,
«COOpHHK MO apHpMETHKE C MOMOIIbI0 HOCKH H MBLIH»
Hacup an-Iimna ar-Tycu (okono 1265 r.), siBasiercss moar-
BEpXKICHHEM TOTO, YTo TPYA an-Kalih cayxun saBepiue-

HHeM JJINTeAbHOH pPaGoThi NPeABIAYIMX BEKOB B 0G/AcTH
apu(QMEeTHKH H a/ireGpEE.
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Tpyan an-Kawmn

An-Kaum (ymep B 1429 r. B Camapkanje) GblJ1 OHHM H3 10-
CJIEJIHUX BeJIHKHX apab6CKUX yuyeHhIX; OH Gbi aCTPOHOMOM H
maTeMaTHkoM. Ilocsie mosrux JieT GeZHOCTH W JIHIUEHHH OH
npuexan B CamapkaHz, rie npaBuresb YJayroek, caMm Gyayun
YUYEHbIM, OCHOBaJl IUKOJY JIJIf CINOCOGHBIX YYEHHKOB, IIO-
CTpoHJ 06CepBaTOpHIO, KOTOPOH aj-Kammu pykoBoaua B Te-
YyeHHe NOJTHX JIET, U NMpeBpaTHJ CBOH ropoj B CaMblil Kpyn-
HBI HayuHblil 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 usBecTHhit Tpyx «Kiow x apudmernxe»
(«Mudax an-xucab», 1427 r.), Hacrosas SHUHUKIONEIHS
MaTeMaTHKH, HalHCaH TakK, YTOObl OTBeYaTh NOTPEGHOCTAM
BCEX — BBHIYHCJIHTEJIel, aCTPOHOMOB, aPXHTEKTOPOB, a TaKXKe
YHHOBHHUKOB U TOproBueB. OH cTaJ CHpaBOYHOH KHUTOH AJis
MaTeMaTHKOB MOCJEAYIOLIUX CTOJIETHH, €ro OYeHb YacTo
nepenuchBald ¥ OGHOBIANH. B 310#i KHHre co6paHo GoJb-
LIMHCTBO apH(PMETHYECKHX H ajre6paHyecKHX METOJOB, BEI-
paGoTaHHBIX paHee W O KOTOPHIX 3/eCh yXKe Ila peus. B
YacTHOCTH, an-Kaliu u3/loxKui He TOJNBKO LIeCTHAECATEpHY-
Hyl0 apu(MeTHKy, HO B NepBHIi pa3 MNpPHBEJ JOBOJBHO
METOIHMYHO TEOPHI0 HECATHYHBIX ApoOel, uToOH [0Ka3aTh,
YTO HaJ, HHMH MOXKHO NPOH3BOAHTH Pa3/HYHBIE OMEepaluH
TOYHO TaK »Ke, KaK Haj IeJbMH yucaamH. Bodabliuoe BHHMA-
HME OH YIeTHJ MepeBONY YHCEN U3 ONHOH 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-
Hauu, Korga ropopunau o Hlapad an-dune ar-Tycwu.

B «TpakTare 06 OKpYKHOCTH» OH JaJ OnpeJejieHne 27
¢ 16 mpaBUNBLHBIMH JECATHYHBIMH 3HAKaMH, W €r0 NPHGJH-
JKEHHOe BBIYHCJIEHHE, KaK H BblUHCJIeHHe Apxumena, GhLIO
OCHOBaHO Ha BHIYHCJIEHHH NEPHMETPa NPaBHUJIBHBIX MHOTO-
YTOJBHUKOB, BIMCAHHBIX B OKPY2KHOCTb M ONHCAHHBIX BO-
Kpyr Hee. Ho paGora an-Kawm oriuyaercs GoOsbLiuM H3s-
IECTBOM METOJA M NPOCTOTOH YMCJEHHBIX OLEHOK H Ja/EKO
NPEBOCXOAHT BCe NPEALIECTBYIOUNE MNONBITKH.
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Ero macTepcTBO BJIazeHHs MeToxaMH NPUGIHKeHUs NpPo-
SIBJSETCS TaKKe IPH YHCJAEHHOM pellleHHH YpaBHeHHd TPH-
cekuuy yraa. Ilo Bcell BepOATHOCTH, OHO COAep¥<aJjoch B
HeHafiieHHOH paGore «TpakTaT O XOpje H O CHHYycCe», HO O
neM coobiaer BHyK Kaznun-zaze, Mupam Canabu (ymep okoJIo
1524 r.). dro ypaBHeHHe NOJYYaeTC U3 COOTHOLIEHHUS
sin 30=3sin 6 —4sin%*0 u, cJenoBaTeNbHO, €TI0 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, Korza Hajo pellnTh ypaBHeHHEe BUAA
x=(q+x%)/p W Hu3BECTHO, YTO MOJOXKHTEJNbHBIH KOpPEHb
OYeHb MaJl, ero MeToj MO CYMECTBY COCTOSI/I B TOM, UTO 3a
nepBoe NpuGIHXKEHHe OH Gpan x;=q/p, 3a BTOpoe npuGIH-
xeHue x,=(g+x3)/p, ..., 3a n-e npubiauxkenue x,=(g-+
+ (x,-1)°)/p.

MoxHO m0Ka3aTh, 4TO 3TOT METOX ObICTPO CXONUTCA H
OKa3hiBaeTCsl 6oJiee MHTEPECHBIM H 3KOHOMHYHBIM B CMEICJIE
BHIYHCJIEHHH, YeM Jpyrue obliue MeToAbl NPHUGJHKEHHOTO
pewenuss. B XIX B. TaHkeap cmor Hamucath 06 3TOM
MeTOJIe, UTO «OH He Yycmynaem HU 8 MOHKOCMU, HU 8 34e2aHM-
HOCMU HU 00HOMY U3 Memo008 NPUGAUNCEHUS, OMKPLIMbLX HA
3anade co epemen Buema». Kpome Toro, oH yTBepKaaj, 4To
3TO NepBbIH YHUCJEHHBI METOJ| MOCJeNOBATEJNbHBIX NpHOIH-
JKEHHH B HCTODHH MaTeMaTHKH.

ApaGckas MaTeMaTuka Bocroka ZocTHria cBoero amores
B paborax Camapkaniacko# mkoJel. Ho nocie cmeprn ¥Yayr-
Geka B 1449 r. 1wKosa pacnaJjach U MaTeMaTHUeCKHe HCCJe-
JIOBaHHSA NPUILJIH B YNaJOK.

Ha 3anape, 6e3 coMHeHHsI, He OBLJIO CTOJIb BhIAAIOLIHMXCS
apabCKHX YYeHBIX, 32 HCKJ/IOYEHHEM H3BECTHOTO MapOKKaH-
cKkoro MaremaTuka HGH aj-Banun (12566—1321). Ho nam-
6oJiee MHTEHCHBHO HAyYHELIE H KYJbTYPHBIE KOHTAKTH MEXAY
HCJIAMCKHMH CTPAHAMH H XPHCTHAHCKHMH CTpaHaMu EBpombl
passuBajsucy B Mcnanun. B XII B. mpouserana nesartenb-
HOCTh NEPEBOJYHKOB W KOMIHJATOPOB apaGCKHX HayYHBIX
TPYZOB W apaGCKUX mepeBOJOB C rpeyeckoro. M poaroe
BpeMs crycTst uMeHHO B Mcnannu, a Tak:ke Ha CHLMJINH eB-
pomneiickie ydyeHble NPOJOJIXKAIH H3ydYaThb apalGCKyl0 HayKy.
Cpenu apaGCKuX MaTeMaTHKOB 3anafa CJefyeT YNOMSHYThb
an-Kanasanu, koropuiit xkun B 'panane u ymep B 1486 r. B
usrHanuu B Adpure. Ero kuura «OGyueHne Hayke apupme-
THKE» 0UeHb COJiepaKaTe/ibHa H oTyInvaercs ot «Kioua K apug-
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MeTHKe» aj-Kamu u ApYyrux paHHux pa6or yueHnx Bocro-
Ka, B YaCTHOCTH, HaJHYHeM BecbMa pa3paGOTaHHOH Mare-
MaTHYeCKOH CHMBOJIMKHW: KBaJpPaTHBHIH KOpeHb OOO3HAYeH
nepBoii GyKBOH C/10Ba «IXKu3P» (KOPEHDb), MOMEIleHHOH Hal
ynucJoM. B ypaBHeHHsiX mepBasi creneHb, KBagpaT H TPETbs
CTeNeHb HeU3BECTHhIX 0G03HayYeHH NMEePBBIMH GyKBaMH CJIOB
«mafiy, «Man» U «Kab», U BCe 3TH 3HAKH NOMELIEHH BO BCEX
ciyyasix Haj KosgpguuueHTaMu. Dbl BBeleR 3HaK mjsi pa-
BeHcTBa. PasBuTHe mpoueccoB, KOTOPHIE NPHUBENH K 3THM
3J/leMeHTaM aJjreG6paHdecKofl CHMBOJIMKH, IO-BHIHMOMY,
npoucxoauio B ocHoBHoM B CeBepHo#t Adpuke HaumHas C
XIII B. Otmernm, uyro B EBpome pasBuTHe CHMBOJIHM3Ma
HayaJoch NMPUGJIM3HTENIBHO B TO Ke BpeMs, B KoHue XV B.

10. IMousTHe uncaa

IlpencraBiieHne O NMOHATHH YHCJA, KOTOPOE CKJIANbIBaeTCA Y
MaTeMaTHKOB HEKOTOPOH 3MOXH, BCErja CBHAETENLCTBYET O
TOM TEOPETHYECKOM YPOBHE, KOTOPOro IOCTHIVIA K 3TOMY
BPEMEHH MaTeMaTHKa, U ONpeJieJifieT rPaHHIbl UX apupMeTH-
KO-aJiIre0pandeckofl MpaKkTHKHU.

PaspuTHe BaBHJIOHCKOH MaTeMaTHKH IPOHCXOLUJIO B PaM-
Kax KOJIbLIa YHCeJ, HMEIOU[HX KOHEeUyHOe pejCTaBJeHHe IO
ocHOBaHuIO 60, erumerckue MaTeMaTHKH OrpaHHYHBAIUCH
HEJLIMH YHCJIaMH B JPOOSMU C YHCJHTEJNEM eAHHHIA, 'PEKH
BJIajieli TOHKOf Teopuell oTHomeHH#H KHurH V «Hauada,
TOHKOH, HO HeyAOGHOH IJ/1 mPakTHYeCKHX NPHUMEHEHHH 2).
Hapoxpalomasicss anre6pa (duodant, an-Xopeamu) He BbI-
XOAMJa 3a npelejbl MHOMXKECTBA MOJOXKHUTEIBHBIX PallHo-
HaJbHEIX 4wHcel. OCTaHOBHMCH HA COCTOSIHMH, B KOTOPOM
HaxXOJMJIOCh NOHATHE YHCJIA B ANOXY CTAHOBJIEHUS aJreGpHl B
apabCKONl MaTeMaTHKe.

PoxneHue HOBOro NMOHSITHS 4HCJa, OXBATHIBAIOIIETO Of-
HOBPDeMEHHO BCe BeleCTBEHHbIE IOJIOXKHUTEJNbHEE UYHCHA,
MOXXHO NpPOC/IAUTh yKe B Havaje X B. B HCIOJb3OBAHHH
OJIHOTO H TOTO 2Ke CJIOBA «afaf» (YHCJIO) IJIsi PalMOHAJbHBIX
gnces (ajg-afiak aJl MyHTHKA) H A1 MPPAlHOHANBHBEIX (aJi-
ajgan aa cymma) 3). IlocreneHno, HaunHas ¢ AGy-Kamuna u

1) MoxHO 06paTHTbCA TaKke K Hauady I 5.

2) Taxoe o6oGilenHe OHATHS YHCAAa Mbl HAXOAHM B aHTHYHON MaTe-
MaTHKe Hayasia Hamefi spul. Tak, [IToneMelt B «AabMarecte» HasniBaeT
Ji06oe OTHOMIEHHE BEJHMUYHH (XOpJ K AHaMeTpy HJIH OTPE3KOB KacaTelb-
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BIVIOTH J0 ac-CamaBaJjla, HppalMOHAJbHbIE YHCJA CTAHOBSAT-
csl MOJNHONPABHEIMH OOBEKTAMH ajre6pbhl U apHPMETHKH;
MOHATUS HECOH3MEPHMBIX TeOMETPHYECKHX BEJHYMH H YHC-
JIOBBIX HPPALHOHAJBHLIX BEJHYHH MOCTENEHHO COMHKAIOTCH.

Hamepenne an-Kapamxku u ac-CamaBaja pacmpocrtpa-
HUTh Onepanuu apu(pMeTHKH, BKJIOYass H3BJEYEHHE KOpHeH,
Ha anre6papvecKue HppalHOHAJbHEIE BEJHUYHHEI NPHBEJO K
pacimupenyio 06/71acTH BBIYHCJIEHHH — OHH Tellepb CTaJH
3aTparuBaTh M 49uCJa, H OTPe3KH NPAMBIX, T. €. U apupMeTH-
4yecKMe M reoMeTpHYeCKHe OOBEeKThl,— a TaKKe K MNpOosicHe-
HHIO anre6panyecKoll CTPYKTYpDBHE BellleCTBEHHBIX YHCEJ.
Eciau BpeMeHHO O6GpPaTHTBLCH K COBPEMEHHOMY $3bIKY, TO
MOXKHO CKasaTbh, 9To ai-Kapamxu u ac-CamaBal HOCTHIVIH
OYeHb IVIyGOKOTO SMIHPHYECKOro 3HaHHsA B 00JaCTH KOHEU-
HbIX aJare6pavvyeCcKuX paclIMpeHHH NoJsf paluOHaJbHBIX
YHCeJ, B YaCTHOCTH CTeleHH 2 u 4.

dra Touka 3peHHs MNOBJEKJa 3a CO60H HOBYIO HETEpIIpe-
tanuio KHura X «Hauasa», xoropyio Temepb apu¢MeTHKH-
aJre6pancTHl CTali pacCMaTPHBAaTh 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, ucrnosb3oBaHue
focJieI0BaTeNIbHOCTEH JECATHYHBIX 4YHCea JIJs npHUGJIHKe-
HUS HPPALHOHAJBHOTO YHC/IAa 3HAKOMHJO MaTeMaTHKOB ©
HeMnpephLIBHOH CTPYKTYPOH BeLIECTBEHHBIX guces. Tem He
MeHee 3TH apU(MeTHKH-aare6paucThl He 3a4aBajiiCh CJIHIL-
KOM TOYHLIMHM BOIPOCAMH O CTaTyCe TaKHX HECOU3MEpHMBIX
BeJUYHH H NPHYHHAX Yyclexa HOBOH TPAaKTOBKH.

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

HHX K AuaMeTpy) uxcioMm. Ha stH orHomenHs [IroneMefi pacnpocTpaHHi
O6GHIYHEIE apHpMeTHYeCKHe omepanyH, Toria KakK y EBKinpga ans HHUX
onpefessaach TOJNLKO OIEPAIHsl «COCTABJEHHS», COOTBETCTBYIOMAA YM~
HOXeHHI0. TakuM 06pa3oM, pacliMpeHHe NOHATHA YHCJAa NPOH3OILIO
sapoaro go X B,— [Ipun. pe(;).
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moJaraJl, 4TO OHO HE€ BHIPaXKaeT CYIIHOCTH OTHOLICHHS,
cocrosiiieil B U3MePeHHH OJHOH BeJTHYMHEI C IOMOLIBIO P YTOH.
Uro xacaeTcs OTHOLIEHHS HeCOM3MePUMBIX BeJIHYHH, a 3TO
TPYAHLIH NYHKT JaHHOH TeOpHH, OH BOCHOJB30BAJCH pas-
JIOXKEHHeM OTHolleHHsi A/B B HemnpepbiBHYIO JpOGb.
Hanomuum, uyro Takoe HenpepriBHasi ApOOb.
Ilycte x — mosoxkHTENbHOE PalHOHAJbHOR WIH Hppa-
LLHOHANbHOE YHCA0. MOXHO MOJIOXKHUTh

1 1 !
x=q—l-;-1., x1=q1‘+;;9 seey xn-i=qn‘1+?n" cr

rae ¢, Gi, Qs,...— COOTBETCTBEHHO HaHOOJbLIHE Ie/bie
YHC/Ia, COAepXKallHecs B X, Xj, Xz,... . 1OJbKO MepBOE Ie-
JIOE YHCJIO MOXKET OBbITb PaBHO HYJNO, 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 — pauuoHasbHoe yucjao A/B, TO cyuiecTByeT
3HayeHHWe n, AaA Koroporo l/x,=0. IleficTBHTENBHO, YKa-
3aHHas mpouenypa CBOAMTCS K aaropurmy EBKiupa peie-
Hua A Ha B, KOTOpBIil B JAaHHOM CJIy4yae OKa3biBAeTCS KOHeU-
HeiM, OH 3anuchiBaeTcsi CJefyiomuM o6pasom:

A=Bq+r; B=rqitri;. . i rye1=qur g g1, HO 1, =0;
HJIH K€

A 1. B 1, . Iper

F=49+tF T=0Q+t5i .- =

T ™
Eciau X HppanuoHaJbHO, TO IOC/JeA0BaTe/IbHOCTh 6eCKO-

HEYHa, U MOXKHO JOKa3aTb, YTO X SIBJISETCSHA npepejoM Apo-
6eu, NOJY4Y€HHbIX, €CJIH OrpaHH4YuBaTbCA Ka)KllbIﬁ pas

TOJIBKO KOHEYHLIM YHCJIOM YIEHOB; g, Gy, 2+ + -+ p- - - HA3BI-
BAIOTCA HENOJHBIMHM YacTHBIMH HenpephIBHOH APOOH,
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An-XaiiaMu ykaswiBal, 4TO 1Ba OTHOLIEHHS PABHBI, €CJIH
paBHEI HX HeMoJIHble YaCTHHE A Beex n. OH npuBel Takxke
KPHTEpHH, MO3BOJAIOIMA CPaBHHBATh JBa OTHOIIEHHUS, H
MBITAJICS YCTaHOBHTb SKBHBAJNEHTHOCTb CBOEH TEOPHHU C TEO-
pueit kaurn V «Havam Eskauna ).

3pecy an-XaiaMH 3aTpoHyJ IMyGOKylo npo6jemy CBSi-
3H, CYIIECTBYIOLIEH MeXAy MOHATHSAMH OTHOLUEHHS M 4HCJa,
KoTopas AJIs Hero umesa ¢uiocopckyio npupony: «Moocem
AU OMHOuleHue no ceoell cymu Obimb YUCAOM UAL YUCAO emy
MOALKO conymcemsyem, KpoMe moz0, CBA3AHO Al OMHOWEHUe
C 4UCAOM He no ceoell npupode, a NOCPEOCBOM 4e20-mo GHew-
Heeo, UAU OMHOWeHUe CBA3AHO C 4UCAOM NO cgoell npupode,
U nomomy Hem HyxcOol 8 yem-mo ereuwrnem?s. KakoB Gel HH
6bl1 OTBeT, aJ-XalfAMH CYHTaJN, 4TO JiOOble OTHOLIEHHS
JIOJKHBI BHIPAXKaTbCsl MOCPEACTBOM UYHCEJ, Jaxe €CJH He-
KOTOpBIe U3 HHX He GYLYT «HACTOSILIHMH» YHUCJIAMM; Mbl CKa-
3aJ1i Gbl Tenepb, YTO OHH SIBJISAIOTCSA HPpPalUOHAIbHBIMH YHC-
JIaMH.

Ero kounennus Oblla npuHsATa W passura Hacup an-
Hunom at-Tycu B pa6orax «Msnoxenne EBkauna» u «Tpak-
TaT O MOJIHOM YeThIPEXCTOPOHHHKEY; IJIsl Hero Kaxjoe OTHO-
IIeHHE HMeeT Mepy.

ATO TEopeTHYECKOe 3aBOEBaHHE, paclpoCTpaHeHHe MOHs-
THS YHCJIa Ha NOJIOXKHUTeNbHbIe HPPallHOHAIbHbIE YHCIa, CTa-
J10 u3BecTHO B EBpone B koHue XVI B. Giaronaps usjasHuio
B Pume «M3noxeHnuss EBKuga» cHauasa Ha apaGCKOM A3bIKE
B 1594 r., a 3areM B JIaTHHCKOM nepeBojie B 1657 .

Ha xpucrnanckoM cpeiHeBeKoBOM 3anaje, rie npakTHKa
apudMeTHKHY U ajreGpbl GblIa HAMHOI'O MeHee Pa3BHUTOH, UYeM
y apa6oB, KOHIENIHS YHCJa OCTaBalach y3Koil. Bpansap-
IUH yTBEpXKJaj, YTO HPPALHOHAJNLHYIO MPOMOPIHI0 Helb3s
npexacraBuTh uucsaoMm, a OpeM mosaral, 4To B TO BpeMsi, Kak
reoOMeTpUst paccMaTpuBaeT M HECOM3MEpPHUMbie BeTHYHHEL,
apupMeTHKa 3aHHMAETCs COM3MEPUMBLIMH BeJHUHHAMH.

B XVI B. HlItudens (1487—1567) eme orkasbiBascs npu-
3HAaTb 332 MPPAIHOHANBHOCTAMH NPABO CUUTATLCH «HACTOS-
mumMu»y yucaami, torga kKak Cumon Creun (1548—1620),

1) AnanorHuHas TeOpHs, KaK yAaJoCh BOCCTAHOBHTb Ha OCHOBaHHH
BHICKa3nBaHHH ApHCTOTeJNsi, CYIIeCTBOBaZa B aHTHYHOCTH 1o EBJoKca,
HO GbUIa OCTaBJIeHa, TaK KaK HeT YIOGHBIX (opMy.r, YTOGH IpH yMHOXKe-
HHH JIBYX OTHOIIEHHH 1O HENOJIHBIM YaCTHHIM COMHOXHTeJefl BHIYHCAHTD
HeloJIHOe YacTHoe NpousBepeHd d,— ITpum. peod,
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KOTOpHIH 06Jajajl HaCTOSILUM IPAKTHYECKHM ONLITOM BBI-
YhC/IeHHH ¢ YMCIaMH B JECATHYHOM CHCTeMe,— STO OH BBeJl
B EBpone pecATHYHBIE ApOGH B HeOOJBIIOM TpaKTare, W3-
JaHHOM Ha (JiaMaHICKOM si3bike B 1585 r.,— pas3Bua 6yp-
HYI0 AeATeNbHOCTb, YTOObI 3aCTaBUTh MPHU3HATH HpPaIHo-
HaJIbHOCTH MOJIHONPaBHbIMY 4HcjaaMi. OH BBICTYIHI IPOTHUB
HCII0J/Ib30BaHHS TEPMHHOB «HppAaIlHOHAJbHBIH», «HEBHIPA3H-
MBIHY.

Crnop BOKPYT MPOYTEHHS] W HHTEPIPeTalluy NATOH KHHUTH
EBkauna nponosmxkancs B teueHne Bcero XVII B. Opnako
HauaBuleecsi B 3Ty 3MOXY Pa3BUTHe BCeX HCYMCJEHUH, an-
re6panyecKoro CHMBOJHYECKOTO HCUHC/IEHHSA H HCHUCJCHHA
GeCKOHEUHO MaJblX, CJIOMAaJI0O PAMKH, B KOTOPBIX OH BO3HHK.
Teopernuecku 31oT BOmpoc mposicHmics Jaumb B XIX B.,
KOrja pas3iuyHbIMH croco6aMH ObIJIH MOCTPOEHBI TEOpHH
BeiecTBeHHbix uHcesn ([denekunn, Befiepmrpace, Kanrop,
Mepe).

Urto Kacaercsi HenpephiBHbIX jpobell, TO uM ObIJIO yie-
JieHo Goasbioe BHUManue B XVIII B. npu usyuyeHuu reopern-
KO-9HCJIOBBIX NPOGJIeM, CBA3aHHBIX C NPUPONOH pallHOHaJIb-
HbIX, UPPAalHOHANbHBIX, ajdreGpaHdecKUX W TPaHCIEHJEeHT-
HBIX UYHCel.

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

11. Hemenkasa mkoga «Kocc»

B snoxy Bospoxpenus anrebpaunuecKue 3HaHusl Ha 3amage
3HAYHUTeNbHO O6OraTHINCh, ocobeHHo B Mraniu u Iepma-
HHUM, TJle BO3HHKJIH HACTOSALIHe IIKOJB ajreGpaucroB. Or-
KphiTHe B 1464 r. PernoMonTaHoM, KPYIHEIM cOOHpareseM H
NePEBOXYHKOM TIPeyecKMX MaHYCKPHOTOB, «ApHpMeTHKU»
Inodanta, 6e3 COMHeHHs, OXKHUBHJIO HHTEpPeC K TOMY, 4TO
OH Ha3BaJl «HCKYCCTBOM <BelllH», WJIH HEH3BECTHOH» (ars
rei et census) ?).

1) PersomoHTaH He ONyGAHKoBaA HHM pyKonuc JuodaHTa, HH BH-
JepXXeK M3 Hee, [I0STOMY ¢OXKHBJIeHHe» OHa BPSAJ JIH MOIVIa BH3BaTh. Es-
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 «Bell[b» U «KOPEHb».
BMmecte ¢ HauMeHOBaHHeM KBajpaTa HEH3BeCTHOro, KOTOPOe
O3HayaeT «BJajeHHe», 3TH Ha3BaHUS MOPOJHIH ynoTpel-
JISIBIIHECS B 3M0XY XPHCTHAHCKOTO CPENHEBEKOBbS TePMUHBI
res, radix, causa jnja o003HauUeHHs HEH3BECTHOro (cosa [o-
HTaJIbSIHCKH, COSS Ha HeMelKHH Jaf) u census AJs KBajpara
HeU3BeCTHOro.

Hemenkasi mkosa, KoTopasi M NOJy4YH1a Ha3BaHHe
«Koces, crpemuniach BhipaGoTaTh ya00HEIE O0GO3HAYEHHS H
BBela B (opMmynax cokpauleHus ot res, radix, census u
T. I.; 5TH O06O3HAUeHHS HA3BIBAIOTCS KOCCHYECKHMH CHM-
BOJIAMH.

Heo6xonumocth B 0003HaYeHHSIX, KOTOPbIE MO3BOJHIH
6bl COKPATHTb BBIYHCJEHHS, C Pa3BUTHEM TOPTOBJIU H CTa-
HOBJIEHHEM TOBAapHOro X03fificTBa CTaHOBHJIACh HACYIIHOH.
[Top, naBneHHWeM NpPakTHYECKUX NOTPeGHOCTEH M B CBSA3H C
u300peTeHHeM KHUroneuaTaHHs NOSBUJINCH MHOrO4HCJIEH-
Hble yueOHUKY apudpmeruku. [lo Gosbmelt yacTH OHH OBLIN
[OCBSIIEHbl YEeThIpeM OCHOBHBIM OfepalisaM — yMHOXeHHe
1 JeJleHHe paccMaTpUBaJHuch B 3nmoxy BospoxkneHus Kak
CaMOCTOSATE/IbHBlE ONepalUu — 3aTeM JaBajioch TPOHHOe
NpPaBUIO M HEKOTOPbIe 3aYaTKU MaTeMaTHKH, HeoOXO0xuMOH
Il GHHAHCOBOM W TOproBofi AeAtenpHocTH. CaMbiM JpeB-
HUM M3 TaKuUX yueGHUKOB Oblia «Apupmernka us TpeBusbI»
(«Arithmétique de Trévise») HeU3BeCTHOrO HTaJbSHCKOrO
aBtopa (1478 r.) u ero HeMeuxku#l aHanor «BamGeprckas
KHHra o cuere» («<Bamberger Rechenbuch») (1483 r.). Kuura
«Hayka o yuciax B tpex wacrsax» («Triparty en la scien-
ce des nombresy) (1483 r.) camoro KpymnHoro ¢paHIy3CcKOro
marematHka XV B. Hukona Illioke umena GoJsbluoe BJHS-
HHe, XOTSl U ocTaBajach HeusganHo# 1o 1880 r. ITo-Bugumo-
My, OH MepBHIM HCHOJb30BaJ MOKa3areau AJs 0603HaueHHs
cTeneHefl HeU3BeCTHOH.

[TpumepHo B Ty ke 30Xy B ['epManuu pasBuBaJjach Tpa-
IVILUS «pexeHMeficTepoB» (MacTepOB BbIYHCJIEHHE), MPaKT-
KOB, 3aHHMaBIIHXCS NpeNofaBaHHeM INPHEMOB BHIYHUCIIE-
HUS; 3Ta TPAIUIUSA JieXasla B OCHOBE KOCCHUECKO# a/jreGphl.
[NepBeiit yueGHUK ajareGpsl Ha HEMELKOM si3bIKE, aBTOPOM KO-
Toporo Gei1 Pynoned, Beimen B CrpacGypre B 1525 r.; B Hem
yKe IUPOKO MPUMEHSJIMCh 3HAKH -+ M —, KOTOpHE MNpak-
THK BunMan ucnonbsoBas B 1489 r. Ajsa o603HaueHHs «U3-
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ObiTkas M «HefocTaTKa». KoccHyeckue yueGHUKH HIpaju
3aMETHYIO POJIb B NPEJCTaBJeHHH U OpPraHu3aluH NOJyYeH-
HbIX 3HaHHH. XapakTepHofi Gblia TeHIEHIHS K CHCTEMaTH-
3allMH, COKPAleHHI0 YHCJIa KOCCHYECKHX CHMBOJIOB H YeT-
KOMY OCO3HAaHHIO HeO6XONHMOCTH eXUHOOGPA3HBIX CHMBOJIH-
YecKUX 0003HaueHUil.

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

ssesrssnrsmn 8. Koccuueckre 0003HaYeHHS MERNESSTRERENNNNS

Kpucrop Pyrnonsp BBen B 1525 r. oGosnauenme V naa

KBaJpaTHOrO KOPHS, W 103 Ky6uueckoro kopust u /A nna
KOpHsI 4eTBepPTOil CTemeHH.
M. tudenp npuusaa o6o3HaueHHE 1/2 Ana VT, HO mO3XKe

nucan vV,

V& ann a

Yoz mn i/

Has x2 on ynorpe6Gasa oBosnauenme AA, a ansa x3— o6GosHaue-
Hue AAA.

Te U3MEHeHHs B O0O3HaueHUAX apyupMeTHYECKHX onepamui
H HEH3BeCTHBIX BMeCTe C HX CTeNeHSIMH, KOTOPbIe NIPOU30LITH
K ToMy BpemeHH. OH BBesi CUMBOJ J M1 0GO3HaUYeHHSA
KBaJpaTHOro KOpHs ¥ o003Haua/j HeusBecTHble GyKBaMu A,
B, C,. . ., NIOBTOpPEHHBIMH CTOJNBLKO pa3, KaKOBa HX CTelleHb
(cM. Ta6a. 8).

MIrudens npugasan 6ombiuoe 3HAYeHHe H3YYEHHIO apud-
MeTHYeCKHMX NporpeccHfi, Koropeie oH 6e3 Kone6aHHus Npo-
JOJKHJI B 06J1aCTh OTpHLATe/MbHBIX ducesl. B coorserctByio-
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LIUX reoMeTpuyYecKux mporpeccusax (cm. ra. 6, c. 298) no-
SIBUJIHCh OTpHIlaTe/IbHbIe NMOKa3aTeqH CTerneHH, KOTOPhIM OH
NPUNKCHIBAN POJb, CHMMETPHYHYIO POJH TOJOMKHTENbHBIX
nokasareJsed.

PaGora Ilrtugpens umena Gosbiuoil pe3oHaHe, U ero 06o-
3HauYeHMs1 PACIPOCTPAHHINCh 3a Npelesbl 'epMaHuy BIJIOTDH
a0 Utanuy, rae anreGpaucThbl NBHITAMNCh B 3TO BPeMS PELIHTD
ypaBHeHHe TPeTbeH CTeneHH.

12. UtanbsiHncKHe aareGpancTsl
anoxu Bospoxpenus

B Hranuu B xoHue XV B. nosiBHIOCH MHOr'O paboT B o6a-
CTH TNpaKTHYecKod apudmervkd. DpaHHUCKAHCKHH MOHaXx
Jlyka Ilauonn (1450—1510), saHuMaBmiuil Kadeapy mate-
MaTHK¥ B MujaHe, onyGaHKOBaJ NepBYIO HaneyaTaHHYIO TH-
norpadcK1M cnoco60M KHHI'Y, B KOTOPOH NEHCTBUTENILHO CO-
JleprKaIuCh CBefleHHd 1o anreépe: «CymMMa (3HaH#i) no apud-
MeTHKe, TeOMETPHH, OTHOIIEHHAM H mponopuusam» («Summa
de arithmetica, geometria, proporzioni di proporzionali-
tas) (1494 r.). B Hell oH npuBes co3gaHHYIO apabaMu KJac-
cHpUKaIHI0O ypaBHeHHH Bropo#i creneHd. Brpouem, mo-Bu-
JUMOMY, COBOKYMHOCTb ajreGpaHyecKuX NOCTH:KeHHH apa-
60B Ghiia W3BecTHA B VTanuu U nmociykuiaa ornpaBHOH TOY-
KOH JJ1 MCCJe[JOBAaHH#l HTaNbSHCKHX MaTeMaTHKOB.

B 1500 r. rpaxpanud BosioHbH, O4eHb H3BECTHHIH NPO-
deccop Maremaruku CuunuoH gnenb Deppo (1456—1526)
IHan ¢opmysy pelueHHs ypaBHeHusi x3-ax=b:

—ve V(’—m L
+/ 5=V 0T

Hecmorpsi Ha mporpecc, HOCTHrHYTHIE apa6aMu B 06JacTH
KyOUUecKUX YypaBHeHHU#, 3Ta ¢opmysa Obljla HOBLIECTBOM.
Ho xak 370 6b1710 TPHHSATO B TY 3MO0XY, Aeib Peppo Aepxan
cBofl metof B TafiHe. TeM He MeHee ero (opmyJna, Mo-BHAH-
MoMy, crnoco6cTBOBasia GOJBIIMM YcleXaM B TeOPHH ypas-
HeHHUH U BbI3BaJIa KUBOE CONEPHUYECTBO U XKECTOKHE CHOPHI O
npHopHuTeTe CPefH ero nocienoBateell: Tapranby, ¢ oxHON
cToponbl, U KapAaHo H ero mxodel, ¢ APYrof.
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Oxkono 1535 r. Hukono ®onrana us Bpewnn (1499? —
1557), usBecTHmIi moj umeHeM Tapranibs, B Xone nyGny-
HOTO COCTSI3aHHsl Paspellns TPH JecsiTKa KyGUIeCKHX ypaB-
HEHHWH ChelHaJbHOrO BUAA

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

[To-BupnvoMy, KapaaHo O3HAKOMH/ICS C €rO METONOM, HO
NOKJISJICS €ro He pasryamartb. OfHAaKO OH nepBhIit B 1545 T,
OGHApOZOBaJ 3TOT METOJ peuleHHsi KyOUUYeCKHX ypaBHEHHH,
4eM Ha JOJTHe Tofbl Bbi3Basl ipOCTb TapTanbu.

Ha camom pene Kappano, u3BeCTHBbIH Bpad M 3PYIUT —
OH HalHcaJ 3a CBOIO XH3Hb OKOJIO JBYXCOT CTaTeil Ha caMbie
pasiHuHbie TeMbl,— yKe onyGaukoBas B 1539 r. nepsyio
pabory «[Ipaktuka apupmernku» («Practica arithmeti-
cae»), B KOTOPOH MPOSiBUJ GOJIbILIOE MAaCTEPCTBO B PEIIEHHH
ypaBHeHHH C YHCJIOBBIME KO3(pHIHEHTaMH, ONHAKO He HC-
noJib30Bal HHKakoro ¢opmManuaMa M OOMUX HPaBHI.

K MomeHTy, Korza OH onmyGJHKOBaJ CBOIO KPyMHeHIIyIO
paboty, Tak Ha3biBaeMoe «Benukoe uckyccrBo» («Ars mag-
nasive de regulis algebraicis»), Kapnano, 6e3 comnenus, 6oL
y¥Ke caMbiM ONBITHBIM ajre6paucrom Bo Bceft EBpome. Op-
HAKO ero KHHUra /s COBPEMEHHOr0 YHTaTe/1sl OYeHb CKYUHa,
TaK Kak, Nnono6HOo apabckum anrebpaucram, KapraHo mno
OTHeNHbHOCTH paccMarpuBaj GoJbIIOe YHCJO THIOB ypaBHe-
HHH 3-# cTeneHy, IOTOMY YTO B KayecTBe KO3(UIHEHTOB OH
JOMyCKaJl JIMIb MOJIOXKHUTENbHbIE YHCIa — H HE TOJBKO B
pemaeMbIX MM KyGHUYeCKHMX ypaBHEHHsX, HO H B KBajpar-
HBIX, K KOTOPEIM OH MX CBOAHWJ. B camom jene, mpuBesem
€ro MeTofi 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. [Totrom
OH YCTAaHOBHJI C MOMOIIBIO I'eOMETPHUUECKHX COOBpaKEeHHM,

aro x=1/f—3}/u, a 3TO SKBHBAJEHTHO [OKA3aTELCTBY
paBeHCTBa

(Vi—V ) =t—u—3(t—y )yt u

OH mnonyuun ypaBHeHHe BTOPOH CTENEHH C KOPHAMU

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

H, B34B IMOJOXHUTEJbHbBIE Kyﬁnqecxne KOpHH, Hawemn X,
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B pewenuu Kapaano 6els1a oHa TPYAHOCTb, KOTOPYIO OH
3aMeTHJ, HO He CMOI paspelluThb: KOrja BesuuuHa (n/2)+
-+(m/3)® orpuuaTesbHA, YTO COOTBETCTBYET CJy4alo TPeX Be-
IeCTBEHHBIX KOpHeH, ¢hOpMyJy Helb3sl MPHMEHSTh, He BBI-
XOJIf 3a NpeJeJbl MOJS BellleCTBEHHBIX yhcesa. UToOwl coxpa-
HHUTb 3Ty GOpMyJy, Hajo BRIATH 3a npefenas! R, u Torma
MOXKHO HaliTH BelleCcTBeHHOe 3HaueHHe X, KOTOpOe 3amHChI-
Baercsl KaKk CyMMa JBYX KyOHYeCcKHX KOPHeH M3 KOMIJeKc-
HBIX YHces. DtoT caydail Tapranba HasBasl HelpHBOAHMBIM.

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, HaXOAHUTCH
MOJ 3HAKOM KOpHS.

Kapnano ofjajan MacTepcrBOM TOHKOFO BbIYHMC/IEHMUS:
OH OTBaXKHBAJICS C GOJIBIIUMY NPELOCTOPOXKHOCTME MaHHUIIY-
JIUPOBaTb BBIPAXKEHHSIMH, COZAEPKAIIUMH KBaJpaTHbIE KOP-
HY U3 OTPHUIATe/bHBX uHuces. M uHorza oH momyckas B KOH-
e OTPHIATeNbHbIE PelleHHs], KOTOpbie HasbBasl (PUKTHBHbI-
MH YUCJIaMH WIH «MeHee wucmbimy KopHamu». Kpome Toro,
OH yMeJ CHCTeMaTHdecKH H36aBJisiTbCcSl B YpPaBHEHHSIX n-ii
CTeNeHy OT YJIEHOB CTeNeHH n—1 mpH NMOMOUIM COOTBETCT-
Byiomero cisura y=x-+-h. OH 3amerus, 49T0 ypaBHeHHs 3-i
CTeneHH MOryT HMeTh TPHM KOpHs, a ypaBHeHHs 4-i cCTe-
neHu — uerbipe. OH J0MyCKa/j BO3MOXHOCTb KPaTHBIX KOp-
Hefl. B xHure «BesMKOoe MCKYCCTBO» HMEETCS TaKKe METOJ
pelleHNs] ypaBHeHHUsl 4-H cremeHH OPH NOMOMLH BCIOMOra-
TeJIbHOrO ypaBHeHHsi 3-fi cremeHu — stoT MeTol Kappano
fIPHNNCHIBAJ cBoeMy YueHHKY JlynoBuko ®eppapu (1522—
1565). B Heft TaK:ke paccMaTpHBaJIoCh OKOJIO ABAAUATH pas-
JINYHEIX THNOB YpaBHEHHH,
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Padasnbr BombGeann

[MocnenHuM KPynHBIM HTaJNbSHCKMM aareGpPancTOM TOTO
nepuofa Obi1 Padasnp BomGemnnu (1526—1572). Ilocne
TOro Kak cnop mexnay Kappano u Tapranmbeii npunsa ny6-
JIMYHBIA XapakTep ¢ BeixonoMm B 1546 r. pa6otel Tapranbu
«Bonpocbl u pasnuuHbie usoGperenus» («Quesiti et inven-
tione diverse») u nocsie Toro, Kak Konuu 6pounop «Bei3oBbi»
(«Cartelli di matematica disfida») (1547—1548 rr.), Koro-
poiMH oOMeHsJHCh Mexay cob6oét Tapranbsi u @eppaph,
pacnpoctpaHuiauchk nmo BceM ropoxaM Hranuu, Bombenny,
nounrareJp Kappano, 3agymas HamucaTb TPakTar 1o al-
re6pe. OH Hamucasa 3TO CHCTEMAaTHYECKOE U JIOTMYHOE H3J10-
JKeHHe ajrebpaMuecKUX 3HAHHH cBoell snoxu mexny 1557
u 1560 rr.

OnHako HeCKOJMBKO JeT cmycTss DowmGennu mnosydun
BO3MOXXHOCTb MpoyuTath B Pume pykomuch «ApupmerHku»
Inodanra, HafinenHyio PerunomonranoM B BeHeunu 3a cro
Jer jo toro. OHa, Ge3 COMHEHMs, NpOU3BeNa Ha Hero riy-
6oKoe BrieuaT/IeHHe, NMOTOMY YTO OH I10CJE 3TOr0 YacTHYHO
NlepecMOTpesT CBOH TPaKTaT U BKJIOYHJI B HEr0 OKOJNO cTa
‘copoka 3ajmay, B3AThIX U3 «ApudMeruku» Juodanra (naxke
He OTMeyas, Tie CBOH, A TJe 3aHMCTBOBAHHbIE), NpUYEM Yy
BOCbMHUJIECAATH ORHOH U3 HUX OH COXPAHHJ Te XKe YHCJIEHHBbIe
3HaueHus. B cBoeM npenucnoBud BomGennu ykasan, 4aro
OH OTOILEJN OT 00bI9aeB aBTOPOB CBOEH 3MOXH, 3aHATHIX B OC-
HOBHOM KOHKDETHBIMH 3ajlayaMM, M XO4YeT AaTh KypC BbiC-
el apudMeTHKH U BePHYTb «IPECTINK» 3TOH NHUCLUIJIHHE.
CpaBHeHHe C mNepBOHAYaJbHBIM BapUaHTOM 3TOH PaGOTHI,
HafineHHbiM B 1923 r. B BoJioHbe, MOATBEpPXKIAET €r0 OTKa3
OT MHOTOYHCJIEHHBIX NPAKTHYECKHX 3a7ay, CBSI3aHHHEIX C IO-
BCeHeBHOH XM3HDbIO, U obpalleHHe K 3ajgauam, chopmyu-
poBaHHBIM abcTpakTHO no obpasny luodanra. IlepBrie Tpu
KHUrH «Anre6pbl» Bombesny Griy ony6iaukoBans B 1572 r.
32 HECKOJIbKO MeCsleB [0 CMEepPTH aBTopa.

Takum obpasom, Bom6enny nepBbIM pacnpOCTPaHU 3a-
Jaun Jluodanta Ha 3anaze, XOTS1 OHH B ero «AJareGpe» npu-
HsJIH 6oslee CHMBOJIMYECKHH BUJ W HX CBs3b ¢ Jluodantom
Obila ycraHoBseHa nosaHee 1). Ero pa6Gotel cnocoGeTBOBaNMU

1) Mepeson «ApudMeTHKu» Ha JaThiHb 66l onyGauKoBaH Kchianpe-
pom B 1575 r.— Mpun. ped,
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BO3HHKHOBEHHIO GoJslee aGCTPaKTHHIX U OoJsiee TeOpPeTHYECKHX
¢$opMyTHPOBOK B aarebpe.

B ofnactu ke ypaBHeHHI cTeneHHU Bhile AByX Bowmben-
JIM, KaK ¥ €0 COBPEMEHHUKH, HCCAefoBaj GOJbIIoe YHCIO
cJIyuaeB, pacCMaTPHUBas JIMIIb HOMOXKHUTENbHbIE KO3 HILHEH-
ThI, HO €T0 JIOBKOCTb U MacTEPCTBO, C KOTOPBIM OH (hopMalib-
HO MaHUNyJHPOBaJ KOPHSIMH M3 OTPHLATENbHBIX 4YHCel,
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 MerofaMu @eppapu. OH Ha3bIBaJ KBajpaT-
Hble KODHM W3 OTpHUaTeNbHO#l BeauuuHbl piu di meno
(mmoc 43 MHHyca) W meno di meno (MHHYC W3 MHUHyca).
Tak, on ob6osmauan p. d. m. 10 Beipaxenue + )/ —10 u
m. d. m. 10 Beipaxenue — J —I0.

Bowmbennyn paccMatpuBaJ KODHH ypaBHEHHH B BHie al-
rebpanye CKHX CYMM MOJOXHTENbHbIX 4HCeJ, KOTOPHIM NpH-
IaH OMH U3 CJIEAYIOIUX YeThIpeX 3HAKOB: piu (mimoc), meno
(munyc), piu di meno (mmoc u3 muHyca), meno di meno
(MHHYC M3 MHHYyca), KOTOpble NPUGIH3UTENIbHO COOTBETCT-
ByIOT Tenepemnum: +, —, -+i, —i. OH jaa npaBujia yMHO-
JKEHHsl 3TUX yeThipex aJieMeHToB. Hampumep, piu di meno
via meno di meno fa piu (mIoc U3 MUHyCa 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 OTpPa3uB IepBOe HHTYHUTHBHOE
npenroyioxKeHe O JUHeHHOH He3zaBucuMocTH 1 u i1).

OTMeTHM TaKKe B KauecTBe BaxKHOTro BKJaza Bombenny,
4TO ero o603HauyeHHs NpeicTaBJaanud coOOi nporpecc B aJj-
re6pe. Ero oGo3HaueHHe CTeNeHH aHAJOMMIHO 0GO3HAYEH HIO
I[lioxe, XOTS OH W He 3HaJ cTeneHH 0 ¥ OTPHUATENbHBIX CTe-
neHe#, BcrpedaBmiuxcs yxe y Hlrudens. Jpo6Heie xe noka-
3arenu Gbitd BeefeHni CumoHoMm CreBuHoM B 1585 r. (cm.
tabn. 10).

Bausune DBomGennn, O KOTOPOM CBHUAETENbCTBYIOT
uMeromiecsi B pa6ore CreBUHa «ApupMernKa» CCHIIKH Ha

1) 3pech BomGensm BBOAUT «HOBHIE YHC/a», ONpexessisi NpaBHJIA
neficTBHl ¢ HUMH, T, e, N0 CYIIECTBY aKCHOMaTHuecKH. B 3ToM OH cieny-
er 3a JlnohanToM, KOTOPHI BBeJ TaKHM criocoGoM B «ApHdMeTHKe» OT-
pHUaTeaLHEIE YHcTa,— [Ipum. ped,
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Hero WIH Xe nepenucka JlefiGuuna u Tiofirenca, Goljio Be-

JIVIKO.
Pemenne KyOuuecKHX M GHKBajpaTHHIX yPaBHEHHH Bbi-
SIBUJIO HEOOXOIUMOCTb OJHOBPEMEHHOro pacuinpeHus NOHs-

meoessessssn 10, OGo3nauetnss BomM6ennn I
no Kuure <AJre6pa» 1572 r.

On Hcrmosb3yeT 0603HaueHHs
Aas x,

L
\2’ ans x2,

5¢ uau % nas 5x,

Rxt__ s KOPHS W3 COBOKYIIHOCTH ABYX HJH GoJiee Y/IEHOB,

6, Aas V4+V§,

Rx|4pr |
3 a v 2+ Vo—121
Ry’ 2pRciom 121y % V 2+V 0—12L
Uuorna on 3ameHsieT Rx Ha Rg u Ri Ha R-c.
ITpumep:

l-p- 3.!,.p6z,. |3 caenyer uraTh 14 3x+46x2 4413,

310 Ke BoipaxenHe CTeBHH 3aNHCHIBAET TakK:

19432 +62+9,

— 3/~
CreBHH HCIIOMB3YeT OGO3HAYEHHE @ AV u @ gan v/ -

THS YK¥CJIa B [BYX HanpaB/ieHUsX: BBeAEHHs OTPHLATESIbHRIX
M MHHMBIX 4HCeJT; 9BOJIIOIHIO 3TUX ABYX MOHATHH MBI IpocJe-
IuM B I 7.
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13. AureGpanueckasi CHMBOJIMKA

Hcropusi anrefpaunyeckux 0G03HAYeHUH oOueHb 3anyTaHHA:
OHA COCTOUT W3 TIOHCKOB, HaXONOK, NMpPaBWJI, NMpHHHUMaeMBIX
TEM HJIM MHBIM MaTeMaTHKOM M HCUe3HYBIIMX BMeECTE C HHM.
BonbmyHcTBo U3 0603Ha4YeHHH, OKa3aBLINCh HECOCTOSITENb-
HbIMH, HHKaK He OTPa3W/IHCh Ha Pa3BUTHH MaTeMaTHKH. He-
KOTOpBIE B KOHIle KOHIIOB YTBEDAMJIUCh H HCIOJNB3YIOTCA HO
CHX HOp. 3Zech MBI XOTHM B OCHOBHOM OCTaHOBHTbCSI Ha TOM,
KaKHMH KOHIIENTyaJIbHHIMH H3MEHEHMSIMH CONPOBOXKIAJOCH
[IOSIBJIEHHE TOAJIMHHO CHMBOJIMYECKOTO ajire6pandecKoro
A3blKa, KOTOPHI NPHOGpEJ CBOH OCHOBHEHIE HepTH mocle
Buera u Ilekapra.

Mbl BUfiesiH, 4TO B 3TIOXY aHTHYHOCTH B FeOMETPHH CHCTe-
MaTHYeCKH HCMOJIb30BalHCh GYKBH Jijii O003HaueHHsl He-
onpefeseHHEIX BeJHYHH, TaKHX, KaK TOYKH WIH [OpsIMBIE
HT. N, T. & BeJHUUH, He SBJSIONIUXCHA HeH3BECTHHIMH, HO
JIMIIb 3aJJlaHHBIX HEKOHKPeTHhIM o0pasoM. Ha camom pene
npuMeHeHHe GYKB B I'DeUeCKOid reoMeTpHH Kaxkercs BechbMa
NPUMHTHBHBIM. DyKBaMH NO/MB30BaJUCh B KauecTBe HMMeH
00beKTOB, HO 3aTeM 3THMU CHMBOJAMH HUKAaK He MaHUIYJIH-
pOBaJIH.

Uro kacaercsi apudMeTHKH U TEOPHH ypaBHeHHH, TO He-
KOTOpble Cllefiti CHMBOJIMYECKHX COKpalleHU# BecbMa JipeB-
Hu ). OfHaKO rOCMOACTBOBaJ CJOBECHBIfl Xapakrep H3Jo-
JKEHHS aJreGpol, B YaCTHOCTH, TaK OGCTOSAJO JIeNI0 Y apaGos,
HeCMOTpS Ha BBICOKHIl ypOBeHb TEXHHUYHOCTM UX ajrebpau-
YeCKOro HCuuc/JieHusi. JIHb TaGaUYHbIA CHMBOJIU3M, BCTpe-
uaBmuiica ¢ XI B. y ac-CamaBana, a 3arem y Hlapa¢p an-
Huna ar-Tycu, npencraBasi co6oil 3aMeuaTesbHOE H300pe-
TeHHe, CHOCOOCTBOBaBIlee GHICTPOMY Pa3BHUTHIO apudmeru-
YecKHX omepanvii Haj MHOrOYJIeHaMH, HEMBICJUMBIX B paM-
KaxX 4YHCTO CJIOBECHOH aJreGpHi.

MOXKHO BEIIGIMTD [iBa Npolecca: ¢ OfHOH CTOPOHE!, U300-
pereHHe YAOOHEIX 0003HaueHHH A5 YeThpeX JeHCTBHHA apud-
METHKH H IPHHATHE PAAA COrVIalleHH#l O 3alHCH, MO3BOJISIO-
mux OOBEeNHMHSITH HEKOTOPbie UJieHbl, a APYTHe pa3fiessTh,

1) ¥ JuodanTta Gbll crelHaldbEbifl 3HAK Il BHIYMTaHHA K JJIs Xa-
PaKTEpHCTHKH OTPHIATeJIbHOTO YHCIa. Y HEro e HMeJHCh GYKBeHHbie
0603HaueHNs JiJIsT HEM3BECTHOrO M ero creneHel (KaKk MOJIOXKATENbHBIX,
TaK W OTPHILaTeJbHbIX, cM. ¢. 107). Apa6bl, oTKa3aBmiuCh OT ajareGpau-
YecKoll CUMBOJIMKH, CHeJ/iajiM, TaKHM 00pa3oM, war Hasag.— [pus. peo.
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yTOGbI M36€XaThb KaKOH Obl TO HU GbIJIO NMyTaHWLE OTHOCH-
TeJIbHO NMOPSJIKa BBINOJIHEHHA oOllepaluit — Kopode roBops,
yTOObl BBECTH CTPYKTYPY B IIOCJEJOBATENLHOCTh 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 OyKBbI CTaliM HCIOJAB30BaThCS C Hauaja
XVI B. Tak, MaBposnuko (oH xxe ®paHuecko ne MeccuHa)
HCNIOJIb30Ba/l HX, HO BBIYHC/IEHHH C HUMH He NPOU3BOLHUI,
U eCJ¥ OH CKJIaJbIBaJl WM YMHOXaJ, TO KaXJIpli pa3 BBO-
JUJ HOBYIO GYKBY AJISl KaXKIOM CyMMBI M IIPOU3BeJieHHs], 1O-
JIOGHO TOMY KakK 3TO JejiaJli aHTHYHbIe reoMeTphl. BakHeIM
HOBLIECTBOM GBLIO WCNOJIB30BaHMe 3arjaBHHIX GykB A, B,
C,... p151 0603HaYeHHUs] 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 BeIpaxkeHOo oHO y )KaHa Boppeas, ye-
JIOBeKa, HOCHBILIEro IIEPKOBHBIN CaH ¥ H3BECTHOTO IOX Ja-
TUHH3HPOBaHHBIM uMeHeM Byrteo, koropeiil B 1559 r. ony6-
JHKOBasn pa6oty «JlorucTvka, Koropas HasblBaeTCsl BYJIb-
rapHoil apudmerukoil» («Logistica quae et arithmetica
Vulgo diciturs).

Takum o6pasoM, B 3Ty 3MOXy MaHUNYJAIHH C HEKOTO-
PBIMH ajre6pavyecKHMH BBIPAXKEHUSIMM C ONHOH WIH He-
CKOJIbKUMH HeU3BeCTHbIMH, OGO3HAYEeHHBIMH GYKBaMH, H C
4HCJOBRIMH KO3dbuIMeHTaMHu cTajau Oosee pacnpocTpaHeH-
HeIMH. DT0 OpUIa Tak HaskBaeMasl 4HcCJIOBas aJre6pa.
Ho nHaunGonee rayGokne u3MeHeHHs] GbLIM BHECEHBI H3BECT-
HBIM B CBOIO 3MOXY I'OCYAapPCTBEHHBIM JesiTeJieM W JIHYHBIM
coBetivkoM [enpuxa IV ®pancya Buerom (1540—1603).
Baectsimas nonuruyeckas kapbepa Buera Meinana emy yue-
JIITH MHOTI'O BpPeMeHHU Hay4HBIM TPYJAaM, TVIaBHEI! H3 KOTOPBIX
HasbiBascsl «AHanuTuueckoe uckyccTBo» («L’Art analyti-
que»). OH ObLT 3afyMaH KakK GOJIBLIOH TpPaKTaT U3 JAeCSTH
4acTefl, H B HeM BBOJAWJCS M HCNOJB30BajJCS Ha NMPaKTHKe
NpHHaJJIeXKaBIIUH aBTOPY MeToJ, 6YKBEHHOTO NPeCTaBIeHusl
B ajre6pe M reoMeTPHH.

Bonbmoit 3acnyroit Buera siBisiercst To, 4T0 OH 0GBENU-
HWJI TPAJAMII HOHHEIH MeTOJ, NPHMeHAEMBI!l B FeOMEeTPHH, C Ho-
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BbIM METOJIOM, BO3HHMKIIMM B ajre6Gpe: oH oGo3Haudanl GyK-
BaMU He TOJIBbKO HEU3BeCTHBIE U X CTENeHH, YTO yKe Npoy-
HO YKpenmuioch B ajreGpe, HO TaKxKe U HeomnpejesieHHbIE
Ko3hpUIHeHTH — KaK OblJIO MPHHATO B reOMETPHH CO Bpe-
MeH aHTHYHOCTH. M3 3TuX GyKB OH 0Gpa30OBLIBAJ CJIOBA, T. €.
ajarebpandyeckue BbIpaxKeHHs, KOTOPHIMM OH OIepHpOBal,
KaK yKe B TeueHHe BeKa JeJlaJoch B TEOPHH YpaBHEHHH.

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

Ho rnaBHoe, yTO 3a OJVH ILIAar — CHCTeMaTHYeCKoe BBe-
JleHHe OYKBeHHBIX INpefcTaBjeHuit — anre6pa 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-
JATb BHUMaHMe CTPYKTYype 3ajla4, 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. Tosbpko nepBas ectb anre6pa,
METOJ, TO3BOJISIIOIIMI ONepupoBaTh C IPOCTPAHCTBAMH,
KJlaccaMHM Belllefl; BTopas Xe ecTh apudMeTHKa, KOTOpas
onepupyer MPOCTO C YHCAaMH.

ITocnenee npejsioxkeHue 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 MateMaTHdecKHe
0003Ha4YeHHsl JOCTHIJIM I0YTH COBPEeMEHHOr0 yPOBH4A. B yacrt-
HOCTH, HeM3BeCTHbIe 0603HaYaJuCh He IVIaCHBIMH, a Mocjel-
HUMH GyKBaMm¥ aJsdaBHrTa.

14. OTneneHne anreGpbl OT reoMeTPHH

OtmeruM, uto Buer ucnosmbzoBan GykBeHHbIe 0G03HAYEHUS
JIUIb IJIs1 TIOJIOKMTEJBHBIX YHCeN Y NPHUIAEPKUBAJICA YHUCTO
reoMeTpuuecKoil KoHuenuuu BequuuH. IIpn sToM B ypaBHe-
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HUAX OYKBBI NPENCTAB/IANM cOGOH reoMeTpuyecKue BelHyuH-
Hpl, MPUPOJa KOTOPHIX Becerja Obiia yKasaHa, HpHYeM COG-
JOJaJCs 3aKOH ofHopopHocTH. OfHAKO XOTS reoMerpuue-
CKH HeJib3sl MPEBHICHTL TPH M3MepeHusi, Buer 6e3 Koieba-
HMH HCTIO/Ib30BaJ BEJHYHMHBI C GAMBIIEM YHCIOM H3MepeHHi,
YTO IIOKHPOBA/NO TaKMX MareMaTukoB, Kak Ilrudens, xoro-
PHIl OOBSIBHJ 3TO «IPOTHBOECTECTBeHHbIM». BakHoi#i 3aja-
yeit XVI B. u Hauana XVII B. Gel1o o6ocHOBaHHKe anreGpau-
YeCKHX paccyxfleHuii. IIpu sTom BHadaje OGOCHOBaHHEM
CuuTaNoCh MNPHUJAHHE ajreOpaHdecKUM BhIPAXKEHHSM Treo-
MeTPHUYECKOro CMEBIC/A.

Kak u ero uranpsiHCKHe mpejuiecTBeHHUKH, Buer ocra-
BaJICSl TeCHO CBf3aHHbIM C reomerpuefi. OH paccMarpuBan
anare6py Kak «KOPOJIEBCKYIO JIOpory» K reomerpus. OHa nis
Hero Oblia CrocoGOM JeslaTh OTKPBITHS, OCYIIECTBJICHHEM
«aHa/u3a» B IVIATOHOBCKOM CMBicse (B NPOTHBOMOJIOXHOCTD
CHHTe3Y), U M03TOMY OH Ha3BaJ/l ee aHAJIUTHYECKHM HCKYCCT-
BoM. Ho ero kpyrosop Gbls JOCTaTOYHO WIMPOK, YTOGH! KOMY-
CTHTb aBTOHOMHOE Pa3BUTHE M CaAMOCTOSATeNbHYIO XH3Hb
ajre6pel, KOTOpas NOCTeNeHHO BHIXOAWIA 3a PAaMKH orpa-
HHYEHMH, HaBA3aHHBIX efi reOMETPHUECKHM O0Pa3OM MBICJH.

CyuiecTBylomasi 3aBUCHMOCTb MeXAy ajre6poii H reo-
MeTpHel KOPeHHBIM 0Gpa3oM H3MeHMJIach, Koria Iekapr
UCMOJIb30BaJ ajre6py HJs pellleHHs 3ajad Ha reoMerpude-
CKMe TIOCTPOeHHsl, B OCOGeHHOCTH OJlarofiapsi ero Merony
KoopauHat. [as Jekapra anre6pa He Oblia HayKoi, Tak
KaK OHa He JaeT 3HaHHA O (HU3UUECKOM MHPE: 3TH 3HaHWUS
JaeT HaM reoMeTpHsl W MexaHuka. Ho OH BHzen B ajreGpe
MOLIHBI MeTOJ JJisT NMPOBeleHHs] PAacCyXAeHHH B objacTH
abCTPAKTHBIX M HeM3BeCTHhIX BequdyuH. COrJlacHO ero Touke
3penus, ajarebpa, henasi MaTeMaTHKy aBTOMaTHYECKOH, «ue-
XaHu4eckoll», NO3BOJISIET YIPOCTUTh PACCYXKAEHHS U CIKOHO-
MuTb ycunusi. Tak, no [exapry, anrebpa mpefiiecTByer
IPYTHUM OTpac/isiM MaTeMaTHKW, OHa SIBJIeTCsl paciiupe-
HHeM JIOPHMKH, KOTOpOe JIMIIEHO CMBIC/Ia CaMo mo cebe, HO
HeoO0XOAMMO /IS ofpaiieHusl ¢ BeJIMYHHAMH H B HEKOTOPOM
CMBIC/Ie Gosiee (YHIAMeHTaJbHO, YeM Jaske TFeOMEeTpHS.
B kauecTBe TeXHHKH, OCBOGOXKIEHHOH OT CBsi3ell ¢ reomer-
pue#, anre6pa nns Jlekapra crajia 9acThio e€ro OGIIHX HC-
clefoBaHuil B Tpakrate «PaccyxieHHE O MeTone».

Muorue maremaTHkH, B TOM yHchae H JlefiGHun, Gyayt
00AyMBEIBATb BO3MOXKHOCTH ¢MeXaHH3HPOBATHY MAaTEMATH-
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YecKOe pacCyXJeHHe pajy «3KOHOMHHM MBIILIEHHUS», KO-
TOpasi JOCTUraeTcsi C MOMOLIbI0 XOpoillel CHMBOJMKH.
Hcaak Bappoy, yuurens u Apyr Heiorona, npunep:kuBajics
fNoxXoxe TOUKH 3peHHs Ha ajreGpy, KOTOPYIO OH CUHTaJ
ckopee ¢opMasiv3anvell JJOFHKH, YeM OTPac/bl0 MareMaTu-
k1. Ho kak Obl HH OTHOcHJ/IC K aJjreGpe TOT WIM HHOH
yuYeHBIH, NPAaKTHYECKHM pe3yJbTaTOM pPa3BMTHs ajareGpa-
4eCKOro CHMBONH3MAa M TEOPHH YypaBHeHHH ObLIO MOZHSA-
THe aireOpH N0 paHra CaMOCTOSTENIbLHON AUCLHIJIMHEBI, H
3TOT ee craryc Gbi1 npusHaH K 1700 r.

15. ®epma H BO3HMKHOBEHHE TEOPHH HHCeN

[NapasnenbHO 3TOMY CTAaHOBJIEHHIO aJreGPEl KakK CaMOCTOSI-
TeJbHOH JUCLMIVIMHBL JpYyras OTPacib MaTeMaTHKH, apug-
Mertuka, npuobpena B XVII B. akTyalbHOCTb U CHJY, KOTO-
pbie GblIH elo yTepsiHbt co BpemeH [InodanTta M cpenHeBeko-
BBIX apalckux anreGpaucroB, U sTomy cnocoGeTBoBasa nesi-
renbHOCTh [lbepa gme Pepma (1601—1665).

PosknerHblil B cembe KoMMepcaHTOB, [Trep ne ®epma cran
iopuctoM H coBeTHHKOM [lapsamenra ) r. Tyaysa. Xora
MareMaTHKa BCerja ocTaBajacb JJi Hero JIUIIbL YBJede-
HHEM, OH CTaJl OCHOBOIIOJIOXKHHKOM HauGoJiee MJI0LOTBOPHBIX
ee orpacjeli: aHaJUTHUYECKOH TreOMETPHH, HCUHC/eHus Gec-
KOHEYHO MaJIbiX, TeopuH BepositHocTedl. OfXHAKO OH He OCTa-
BWJI HY ONHO# 3aKOHYeHHO# paGoThl U GOJBIIHHCTEO €ro Ha-
6pOCcKOB He OBLIO OMyGIMKOBAHO NPHU ero Xu3Hu. Tak, OH
He 3amucaJjJ HH OJHOTO TOYHOTO J0KA3aTe/bCTBa, OrpaHHUdH-
BaACh JIMIIb HEKOTOPHIMH YKa3aHUAMH 2).

B o6aacti apudmeTHKH OTHpaBHOM Toukod s Pepma
6e1 duodant. Yxe B XVI B. MaTeMaTHKH OTKpPHIIH JJIs Ce-
6s1 Tpyapl duodanra, Kcunangep nepeBesl HX Ha JIATHIHb,
CreBuH Ha dpaHnysckuii, BomGensnu u Buet yepnanu B Hux
BIOXHOBEHME,

B 1621 r. Baue me Me3uppsik onyGJIHKOBaJ IpedyecKuil
tekcT JnodanTta U HOBBIN MEPEBOA €r0 Ha JIaThIHb C BaXKHBI-
MH KOMMEHTAapHSIMM, HCIPABUB HEKOTOPHIE OLIUOKH B €ro

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

2) depma 3anHcaT A0KA3aTeNLCTBO TOTO, YTO YpaBHeHHe x - yi=z4
HepaspellHMo B LeAbX uucaax,— llpum. ped,
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«Apudmernke» u 0606MHUB HeCKOJbKO pemnenuii. OH ke uc-
caenoBan B pabore «[IpusiTHble H 3aHHMaTe/bHBIE 3aJa4H»
(«Problémes plaisants et délectables») pemenne Heompene-
JICHHBIX ypaBHeHUH 1-i cTeneHu Buna ax--by=c u nokasas,
YTo, €CJIM @ H b B3aHUMHO INpOCTHI, ypaBHeHue ax-—+by=I
BCErla MMeeT pelleHue (¥, y). 3TOT pe3yJbTaT H3BECTeH B
Halle BpeMsi NIOJ HasBaHWeM ToxnecTBa Besy, noromy 4To
NOC/TIEJHUEA YCTAHOBHUJI €ro aHaJIoOr AJIS KOJIblda MHOTOYJIEHOB
C IEHCTBUTEJNBHBIMH KO3((hHIHEHTaMH.

Y ®epma 6bl10 u3gaHue TpynoB JlnopaHta B nepeBoze
Bame, noas koToporo oH Hcnucaj CTaBIUMMH TeNephb 3Ha-
MEHUTHIMU 3aMeyaHHsMH; OH C GOJIBIIUM SHTY3Ha3MOM 3aHH-
Manacsi jauodaHTOBBIM aHaju3oM. K Tomy Bpemenn Pepma
NO3HAKOMMUJICS ¢ Tpynamy Buera u noJib3oBaJjcsi ero CUMBO-
JIUYeCKUMH O00O3HAaYeHHUSIMH,

B to Bpems kKak [I0o(haHT NPOBOAKJ CBOH HCC/IENOBAHNSA
B MHOXECTBE IOJIOXKHTEJNbHEIX palHOHAJIBHEX uyuces, Pep-
Ma OblI NepBbIM, KTO OIPaHHYHJICS OOGJIACTbIO LEJBbIX HHCEeJ,
KOTOpas NpeACTaB/as/lach €My CaMOH CYThi0o apU(METHKH.
On 3anaBaJ ceGe BONpoC: HE MOTOMY JIH L€JIOYHCJIEHHBIE 3a-
Jayd JO CHX MOp He NMpPUBJEKadu K ceGe BHUMaHUs MareMa-
THKOB, YTO 3TOMY MeLIaJO CIHIIKOM CHJIbHOE NpeKJOHeHHe
nepen reometpueii? Ero oTkas npusHaTb Halnepekop Tpa-
JUIHM JpeBHero AuodaHTOBAa aHalu3a DPalHOHAJbHBIE pe-
IIeHHUs IJIS HEKOTOPBIX 3afady NOCJAYXKHJ NPHYUHON CHOPOB
¢ Banaucom, ®peHuK/eM H HEKOTOPHIMH JIPYTHMM MareMa-
THKaMH.

B aputpmeruke Pepma B OCHOBHOM HHTepecoOBajH MPo-
CThle YucJa, AequMoCcTb. Cpely MHOXKEeCTBa ero TeOpPeTHKO-
YHCJIOBBIX Pe3yJIbTATOB, YaCTb M3 KOTOPHIX OblIa AOKasaHa
TosbKO MateMaTukamMu XVIII B., B ocHoBHOM JiisiepoM, ort-
MEeTHM CJIeLYIoIHe:

Manast Teopema ®Pepma: 044 6csakoeo npocmoeo uucia p
U 4ucaa a, He Oeasulie20Ca HQA p, UMeen MeCmoO CPAsHeHle
a?~'=] (mod p).

Tax HaspiBaemoe ypaBHenue [lenns — Pepma x2=Ay>*+
~+1 1151 BCSIKOTO MOJIOXKUTENBHOTO LEJIOr0o A, He sIBJISIOmEro-
Cs NOJIHBIM KBaJpaToM, HMeeT B Z OGeCKOHEUHOe MHOMKECTBO
pelieHui.

Beenenue uncen ®epma Buia F,=22"+1, KoTophie oH
BCe CUMTa/l NPOCThIMH. JiJiep Jokasan, 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" HesoamoxcHo 8 Z u 8 Q. Ira Teo-
peMa BbI3BaJla MHOXKECTBO OYEHb TINyGOKHX HCCJIEJOBaHHH,
NpojoJKalomuxcsi Goslee TPeX BEKOB, M ObUIH JOCTHTHYTHI
GoJplllMe YCHeXH B ee PEIEHHH, HO J0 HALIKMX AHEH oHa He
JoKasaHa JJisl BCex n.

Haxkonen, ynomsineM Meroji 6eCKOHEYHOrO CHyCKa, Ha-
sBaHHbIA Tak Pepma u NO3BOJAIOIUHA JOKA3LIBATL B OOLIEM

ssmesssmmme 11. MeTon Geckoneunoro cnycka ®epvma s

B 1659 r. ®epma onucal NPUHIHN STOrO0 MeTOJa B NHChbME
K Ibepy ne KapkaBu. B nuceme peur wia o caenyiomell TeopeMe:
«Bcskoe npocroe yHcsI0 BHAA 4n--1 MOXHO BHIPasHTb €IWHCTBEHHBIM
o6pa3cM Kak CyMMy JABYX KBajapaTtoB». Tak,

17=164-1,
29=254.

MeTos COCTOMT B JOKa3aTeJbCTBE TOrO, 4TO €CJAHM HaMAeTCA Mpo-
cToe 4ucio BHAa 4n |1, He obianalomiee STUM CBOHCTBOM, TO HalAeTCA
H MeHbllee YHCJIOo, He objafaioliee STHM CBOHCTBOM.

ITocKoJ/ibKy 1 IpOU3BOJIbHO, CHYCK NMPOJOJXKAETCS MO LeJbM 10J0-
KHMTeJILHBIM 3HaueHusiM n 10 n=1. Ho 5=4.1-1 stum cBoficTBOM
obJafaer. 3HAUUT, HCXOAHOE TPENNOJIOKEHHe HEBEpHO.

®depma ynomsHyn B nHcbMe K KapkaBu, YTO OH HCNOJb30BaJ
YKasaHHBI/i MeTOJ JJis JO0Ka3aTesJbCTBAa 3TOH TeOpeMbl, HO He NpHBeJ
caMoro JoKasaTeabcTBa. [lepBoe MOJIHOE JOKa3aTeNbCTBO 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 yObi-
Balollell 6eCKOHEUHOHN MOCJIEJ0BATeNBHOCTU ITONOKUTENBHBIX
Hesablx yucea (cM. Ta6a. 11). Dror Meron ucnosb3oBajcs
eme 3agoiro a0 Pepma.

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

Oco6bii UHTEpeC K 3THM HCCJIeNOBAaHUAM NPOABHA -
Jep. OH pokazan manyio Teopemy Pepma u 0606wuI ee Ha
cJyyail, Korjia MoayJb He Gyzer npocteiM. OH noKasan Tak-
3Xe, 4TO BCSKOE MPOCToe YuCJIo BuAa 4n-+1 ecTb cymma ABYX
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KBajpaToB, paspaboTall Teopuio geiuTesieli BbIpaxKeHHH
BHIa a"-+b" ¥ B cyyae n=3 W 4 foKa3a/ MNOCJENHIOI Teo-
pemy Pepma.

Baxubifi BKJIaJ BHEC Takxke JlarpaHx: OH JaJ NepBoe
CTPOroe J0KasaTeJILCTBO TOro, 4YTO ypaBHeHue Ilejns —
®epma x>—Ay?=1 Bcerna paspemumo. OH JOKasaJs TaKke,
YTO BCKOE NPOCTOE YHCJIO €CTh CyMMa camoe GoJiblliee YeThl-
pex KBaipaToB, W HCHOJIB30BaJ AJsi 3TOro (OpMHl mepBoi H
BTODOH CTeNeHHW, AeJUTeNH BbIpaKeHHH Bupa I*--au?, rue
t W u— 1Be HeonpenejieHHBle BeJIHYHHE,, a2 G — JaHHOE
4Hc]I0. DTOT BeK B MaTeMaTHKe 3aKOHUHJICS KHUrOH JlexaHs-
pa «Teopus uucen» («Théorie des nombres») (1798 r.), co-
JiepaKalliell MacCy OTHEJLHBIX MHTEPECHHIX pPe3ysbTaToB, HO
BBIBECTH U3 HHX OOILME KOHLENIMH CyMesJo JHIIbL [OKOJe-
HHe GoJilee MOJIOJABIX MaTeMaTHKOB.

HeficTBUTeIbHO, JIHIIb C NOSIBJIEHHEM OCHOBHOT'O TPYZAa
Taycca «Apudmeruyeckue wuccienoBanusy («Disquisitiones
arithmeticae»), ony6nukoBaunoro B 1801 r., korna aBTOpy
ObLIO ABajLATh YeThiPe TOfA, TEOPHUS YHCeJ MnepecTasia GbITh
co6paHueM paspO3HEHHBIX pPe3y/bTATOB, HHTYUTHBHBHIX JO-
rajiok ¥ OTKPHITHI, NOPO# reHHasbHBIX, H CTajla HOBOH JIHC-
LUUIVIHHOH CO CBOMMH COGCTBEHHBIMH MOIIHBIMH H OYeHb
ry60KHMH MeTofaMH (cM. ri. 8).

16. AusreGpanueckoe pelieHHe ypaBHEHHIA:
TONTaHHE Ha MECTE M NPOJBHIKEHHE Bnepes

B XVII B. anre6pa Haxonunach B LEHTPE MHTEPECOB MaTe-
MaTHUecKofi HayKH, HO B MOCJeLyIOll¥e BeKa B pe3yJbTaTte
CO3J]aHUST HCUMC/IeHUs GeCKOHEYHO MaJibiX T'OPH3OHTHI pac-
IIHPUJIHCH, U OHA GBiJIa OTHeceHa Ha BTopoi# mjaH '). Brpo-
ueM, YTOYHMM, YTO B TO BpeMsi Kak ajire6pa W IeoMeTpusi
yKe pasfeNuuCh, TPaHb MEXAY aHalu3oM U anreGpoi B
XVIII B. 6bu1a oueHb HeueTKofi. B anoxy ditnepa u Jlarpas-
Ja uccqefoBaHue (yHKIHUM, PSAAOB, G6eCKOHEUYHBIE AJIFOPHUT-
MH M T. Tl. BXOAWJIH B «ajreGpauuecKuil aHajaus» (CM. ri. 6),
a Teopusl ypaBHeHHI 3auacTyio Gbijla M3BeCTHa NOJ Ha3Ba-
HHEM «KOHEUHLbIi asnreGpanyecKUil aHaJu3».

1) CoGcTBeHHO roBopsi, anre6pa Guia B IeHTpe HATepeca MaTeMaTH-
Kos B XVI 8., B XVII B, ee oTTecHHI Ha BTOPOf IJIaH MaTeMaTHIECKHi
aHanus,— [Ipum. ped,
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Hapsiny ¢ nokasatesncTBaMH OCHOBHOH TeopeMbl ajreG-
PBI, O KOTOPOH MBI GyaeM roBOPUTH B CBSI3H C MHUMLIMH YHC-
Jamu (cM. V1. 7), MaTeMaTHKH BCerja UCKaJld METOJbl pelie-
HMSl ypaBHEHMi NpOM3BOJbHOH creneHu. He Haxomsa ux,
Hexkapt, Hbioton, Jlarpaux u T. A. HCCIeNOBAJH METOAbE
YHCJIEHHOTO DPElleHHs: NpaBU/a pasjeneHusi KOpHeH, Ha-
XOXKJAEHHe YHCJa JeHcTBUTEeNbHBIX KopHeil (Hekapr, 3atem
Crupauar u e Ioa B XVIII B.), npaBusa onpeneneHusi
3HAKOB KOpHei, Merogwl annpokcumanud Hetorona, Jlar-
paHxa, a TaKKe TeOPHIO HCKJ/IOYEHHS] HEH3BECTHOH H3 JBYX
ypaBHEHH# H T. X.

OnHako OTCYTCTBHE ajire6paHyecKoro peileHHsl ypaBHe-
HUH BRICIIMX cTeneHe#l (T. e. ajre6pauuecKoro BhIpaXKeHHS,
COCTaBJIEHHOTO H3 KO03(h(HLIHEHTOB 3aJaHHOIO YpaBHEHHMH,
KOTOpOe, GYy4dH MOICTaBJeHHBIM BMECTO HEM3BECTHOTO, TOX-
JIECTBEHHO YJOBJIETBOPSJIO Gbl TaHHOMY YPaBHEHHIO) OCTa-
BajJOCh [JVIaBHBIM TeMHBIM IISITHOM B TEOpHU YpaBHEHHI.
[lepBble ceppe3HBle MONBITKM B 3TOM HampaBleHHH OGbWIU
npennpuHATH apyrom Jle#6uuna Unpuxaysom (1651—1708),
noneraBiiuMcss B 1689 r. npu momoly HEKOTOPOH 3aMeHBI
nepeMeHHBIX CBECTH BCsIKOe ajireGpanyeckoe ypaBHEHHE K
IByu/leHHOMY ypaBHeHu0 x"—C=0, koropoe Koyrc u e
MyaBp paspemwnsu ¢ nomMouibio fejeHust ayr. Uupuxays ue-
xoausa H3 ypaBHeHusi P (x)=0 cremeHH n u mnoJaraj y=
=Q(x), rae Q (x) — MHOrowIeH cTeneHu n—1 ¢ HeonpeneeH-
HBIMH KO3(dunpentaMun. OH HCKJIOYAN x W3 ypaBHEHHH
P (x)=0 u Q (x)—y=0 u neitajcs HaiTH Takue KOIhpUIIHEH-
TBHI MHOTOWIeHa Q, 4TOGH U3 MOJyYalolerocsi ypaBHeHHs IO
Y HCUE3JIH HEKOTOPhie WK BCe NPOMEXYTouHhE uieHbl. Ero
METOJi XOpowo paGoTaeT npu n=3, HO NPU n=>5 OTHICKaHUe
TaKHX KO3(hpUIHEHTOB NPUBOJAUT K ypaBHeHHIO 24-i1 cTeme-
HH, TIpHYEM 3Ty CTeNeHb HeJb3sd NOHU3HTh. OueBHAHO, YTO
ecJiu Gbl 3TOT MeTOf ObiJI pe3yJbTaTHBHEIM BCErna, TO BCSKOe
ypaBHeHHe Obl10 Okl paspelnMo ajreGpanuecku. IlosnHee
diinep u be3y nuiTanuch pelaTh 3Ty 3aady HOXO0XUMH
MeTojlaMH, HO Ge3ycHellHo.

B 1770 r. BrlluAM ABa OYeHb BaXKHHIX MeMyapa: Banpjep-
MoHna u Jlarpanxka. OHH OJNOXKHJAN KOHel GoJiee WU Me-
Hee SMIHPHYECKUM [OHCKaM METOJOB peleHHS.
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Memyap Banpepmonaa

BanznepMoHA HHTepecoBascs IVIaBHBIM 0GpasoM Paspellu-
MOCTBIO B pajidkallax ypaBHeHHH xP—I1 =0, HoCcALlUX Ha3Ba-
HHe ypaBHeHHWH gesneHusi kKpyra. Mx xopHu, sBasiouiuecs
P KOMIVIEKCHBIMH KOPDHSIMH p-# CTENeHH U3 eJHHHUIBI, HMEIOT
BHI xj=Ccos (2kn/p)-+i sin (2kn/p), k=0, 1, 2,. .., p—I.
Ho Takoe TpuroHomeTpuyeckoe pellleHHe HEe 06s13aTeJIbHO
Oyner ajre6pauyecKuM.

BHuauane BanpepmoHp mnokasaJ, 4TO JOCTaTOYHO pac-
CMOTpeTh Cayuaii NpoCTOro p, NOCKOJBKY, ecild p=p’'m,
rae p’ — TMpOCToe YHCJIO, JaHHOe ypaBHeHHe xP—1=0 cra-
HOBHUTCSI ypaBHeHHeM y”' —1=0 (rme y=x™) u paspeuu-
MOCTh OJHOTO W3 HHX BJieueT 3a CO0OH paspelIHMOCTb ApPY-
roro. OH yTBepKJaJ, YToO BCSIKOE ypaBHeHHe Buia xP—1=0
paspeliuMo B pajHKanax.

Memyap BaugepMonpa HamucaH JOBOJBHO —CJIOXKHO.
Ho npuBezem uneio ero Merona B TOM BHIE, B KaKOM €€
Grectsime wucrnosb3oBan ayce B cBoefi paGote «ApugMmeTn-
yecKue MCCJenoBaHus» 1) B cayuae x1'—I1=0 (cm. Taba. 12).
PesysbTar, Jiexaluii B OCHOBE €r0 pacCyJeHHs, TaKOB:
ecau cuMMeTpuueckue (T. €. HHBapHaHTHBIE OTHOCHTEJbHO
JI0OOH TNepecTaHOBKH CBOMX apryMeHTOB) (YHKIHH OT 7
nepeMeHHbIX NpPUHALIeXKAT AaHHOMY noJo K, To 3TH n ne-
pPeMeHHBbIX SIBJSIOTCS KOPHSAMH HEKOTOPOTO YpaBHeHHS C
Ko3(pUIHEHTaMH M3 3TOTO MHOJS 2).

Ecau r=e?in/o=cos (2n/p)-+i sin (2r/p), To KOPHH ypaB-
HeHusa xP—1=0 npexacrasasiorca B Buge 1, r, r2,. . ., rP~L,
HUx cymma l--r--...-rP~* paBna nHymo. Hpes Bannep-
MOHIA COCTOSlIa B HaXOXAEHUH HeNepeceKaloUXCs MOJ-
CYMM Oy, Oy,. . .,0, (Ip4 e<< p) CyMMBI KOpHeH, Tak 4TOOHI
cumMMeTpHyecKue QYHKIMH OT O; ObI BCe PalMOHAJNbHBIMH,
B cuny chopMyHpOBaHHOTO paHee pe3yJibTara O; SIBJISIOTCS

1) CnoBa aBTOPOB He cJefyeT NOHMMAaTb B TOM cMbicae, uto Iayce
3aHMCTBOBaJ Huelo Baupepmonpa. 'aycc He GbT 3HAaKOM C MeMyapoM
BaupepmoHza, a, KpoMme TOro, HCMOJb30BaJ B CBOEM J0Kas3aTeJbCTBE
TEOPETHKO-TPYTINOBble MeTOAb (YCTaHOBJEHHe TOTO, YTO FPynma ypas-
HeHHs JieleHHs Kpyra IUKJIHYHA, PacCMOTPeHHe ee NOATPYNI H COOTBET-
CTBYIOIHX HM DoAmnoJell), KOTOphIX MNpocTo He 6BIO y Bannepmonma.—
Hpunm. Iaea.

2) Mei ciieniyeM  uagtoxkenuio @. ¥ B. Amnconos u3 Kuury «Kpartkas
HcTOpHsi MaTemaTHKH» (Abrégé d’histoire des mathématiques) (moa pe-
nakuved JIpé€noune),



semmmmnn 12. Faycc? MeTon pewseHusi ypaBHeHus X217 —1 =0 wenn——s
Mycts r=2e*"17, Kopuu 6yiyT HMeTb BUA
l, r, f’, coey r“,
H JJI HHX BHINOJIHSETCA COOTHOMIEHHE
l‘l-f-]"fz-l-...—l—fm:o.

I'aycc ucmonb3oBand CymecTBOBaHME NePBOOGPA3HBIX KOpHEH Mo
MOAYJIO P J/Is OCYINECTBJIEHHSI pa3GHeHHs Ha NMOCAENOBaTe/IbHEE MOJ-
cymmbl. VIMeHHO cymlecTBOBaHHe TakMX XOpHell YCTaHaBJIHBaeT HeKO-
TOpbIA TOPANOK, B KOTOPOM pacnojiaraloTcsi KopHu 17-if cremenu us
€XMHHLBI,

Ilyctb g— nepBooGpasHulil *) kopedh 1o Moaymo 17, Hanpumep
g=3

Sanuwem ny=r8° 4 re*+ ... 4 re®,

ne=r& 4-re&® ... 4 re®,
MoxHO n0Ka3aTh, 4TO A1 —+ny=-—1,
ny. Ng= —4r
M, 3HAYHT, Ny M Ng— KODHH YpaBHenus x*4x—4=0,
—14+V 717 —1—yY'17
ny = ] y Ng= ) )

K n; u ng npuMeHseTCs ONWHAKOBOE PaccyKAEHHE,
Iycrs

pr= ,ao + ,sc+ ,33 + rSl:’ Po= ra: +r30+rslo+'3u'
13
Pa==r3 -y 33y 3 T Ry B
I'Io.'lyqaeM COOTHOUICHH S

{zlj p"’=lnl’ a 3HaYMT, W1 M 3 —KODHH ypaBHeHHUS ¥ —ngx—1=0,
1hg = —1,
Batpa=ns, 8HAUHT, M3 ¥ [ty — KODHH YpaBHeHHA X2 —flax— | =0,
P3Py =— 1,
Pasbusaem p; Ha nmoAcyMMbl

Br=r¥4r%,
Ba=r3* 3%,

Toraa {gi __gf_i::;’m

T. e. By u Pa—kopuu ypaBHeHus x2—pyx+4pg=0.
arem
P 4r¥=py,
rFord=1,

7. e. r® u r®—xopun ypaBuenusn x2—PByx--1=0, Ho r¥=r,
YpaBuenue x17—1=0 peweno c noMompio yeTHipex MOCiefOBa-
TeJbHBIX KBaJApPaTHHX ypaBHEHHIH,

*) 3 sBAsieTcss NEPBOOGPasHBIM KOpHeM MO MOAZYAio 17, mockoneky 16 pepe
BbIX CTeneHedl uuciaa 3 monapHo HecpaBHHMBI MO MOAydio 17, T. €. OCTaTKU MO
MOAYNI0 17 y HMX BCeX pasnHyHW (cMm ra. 8, c. 379).

. ]
6 A. aan-JlanbMefuko
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KOPHAMH YPaBHEHHsl CTENEHH e< p C palMOHAJbHBIMH KO-
sppuunenTaMu. 3aTeM GyLeM CUMTAaThb W3BECTHHIMH BEJHYH-
HBl O; — TOBOPSAT, YTO UX NPucoeQuHsAOMm K MO0 Paiuo-
HaJIbHBIX KO3(GHIHUEHTOB,— U mnompobyeM HaliTH Hemepe-
CEKalUecss MOACYMMBEL Ty, Ts,. . .,T,, HEKOTOPHIX O;, CHM-
MeTpHYecKHe (YHKIUH OT KOTOPHIX MOXKHO BHIPAa3UTb KakK
panHoHa/bHBlE QYHKUHH OT Oy, Oy,. . .,0,. B 3ToM ciyuae
Ti, Ta. . .,Te OYAYT KOPHAMH YpaBHEHMs cTemeHH e'<<p,
KO3(pUIHEHTE! KOTOPOTO — panMOHaJbHbBE (QYHKIHH OT
04,. . .,0,. DTOT NPOLECC NIOBTOPAETCA, HO TENEPh CUUTAIOT-
Csl M3BECTHBHIMH BEIHUMHHI Ty,. . .,T,,. CyTh 3aKJiouaercsi B
TOM, YTO IIPOIECC 3aKaHYUBAETCSl MOACYMMaMH ®;, KOTOPHIE
CBEJIUCh K OJHOMY WIeHY (T. €. 5T0 KOPHH HCXOAHOIO YypaB-
HEHHs) U ABJAIOTCA KOPHAMH yPaBHEHUS CTENEHH, MeHblied
p, KO3(PUIHEHTH KOTOPOro — PailOHa/JbHEE (GYHKINH OT
NpepIiaymuX MOACYMM.

BanpepMoHZ OCYIECTBHJI CBOH METOJ JIMIIL B CJydae
ypaBHeHUs x1—1=0, pemeHHs KOTOPOro OH BEIpa3uJ Ye-
pe3 KBajpaTHEIE KODHH H KOPHHM NATOH CTeneHH; 6e3 com-
HEHMsl, NOCJIefoBaTe/bHbIE MOACYMMEI OH MCKaJ repeGopoM.
laycc ke B CBOMX HCCJIEOBaHUAX ONMpAJCA HA apU(MeTH-
yecKye CBOMCTBa NOKasaTess p M CYLIECTBOBaHHe NepPBOOL-
pasHBIX KOpHeH cpaBHeHHH (CM. pa3nes o ero «Apugmeru-
yecKHX HcciefoBaHusix» B ra. 8). Ho Bannepmonp ommum
M3 MePBHIX NPUMEHWJ NOHATHE NMOACTAHOBKH HAa MHOXKECTBE
KOpHell anre6panyeckoro ypaBHEHHS, a €ro UHTYHUTHBHbIE
nocJ/ieoBaTe/IbHEIE «TIPHCOEAHHEHUA» HMeau Gosbluoe G6y-
nyuuee.

JlarpaHx MoOABOAMT HTOP

B HekoTOpOM OTHOLIEHHH MeMYyap Jlarpanxa cXOx C MeMya-
pom BannepMoHza, HO OH GoJiee 3HAUUTEJIEH, CHCTEMATHUYEH
U CTHJIb €r0 H3JIOXKEHHS] 3aMeYaTeNIbHO SICEH.

«fI Hamepesatocb,— 3asBUJ B HeM Jlarpaux,— ucciedo-
6amb pasauuHbie Memodbl AA2e0pAUUECKO20 PelueHUs YPasHe-
Hull, Komopoie ecmpeuaauco 00 Cux nop, céecmu Ux K o6Ujum
npusyunam U NOKAa3amb anpuopu, NO4eMy mu Memodsl
npueodam K ycnexy 0as mpemvell u uemeepmoil cmenenu u
HenpuzoOHbL 045 60.ee 8bicokux cmenerelly.

Takum oGpasoM, npeameroM wuccaenosanus Jlarpamxa
B GoJIbLUEH CTeneHH GBLIM METOABI, YeM YPABHEHHs; OH H3Y-
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YHJl B MCTOPHYECKOH MOCJE0BAaTebHOCTH INOMBITKH CBOHMX
npemmectsennukoB Cuunmuona jpenp Peppo, Tapranbw,
Kapnano, ®eppapu, [ekapra, Uupuxaysa, Dfinepa, e
MyaBpa ¥ mojBeJ CHCTeMAaTHUYECKHH MTOT MX YCHJIHUAM, 3a-
TeM CPaBHUJ HUX METOAbI MeXIy CoGOH, yToObl CAeNaTh 3aK-
JlloyeHHe 06 HX BaXKHOCTH H OGJaCTH HX IPHUMEHHMOCTH.

B pesyabrare cBoero uccienoBaHus JlarpaHx mokasad,
YTO 3TH METOAbI CBOAATCA K YCTaHOBJEHHIO 3aBHCHMOCTH
peleHnst NPefJIOKEHHOTO YPAaBHEHHS OT pelleHHs HEKOTO-
poro JApyroro BCIOMOraTeJBHOTO YPaBHEHHS, KOPHH Yj
KOTOpPOTO SBJSIOTCS JHHEHHOH KOMOGHHauMeH KOpHEH X,
IAaHHOTO YPaBHEHHS] U cTeneHell KOPHS n-f CTeNeHH H3 elH-

h=n
HHIBl. OTH BHIPAXEHHs Yp=, 0ix, 1<<k<Cn, rae o,
h=1

NPUHHMAET MOCJENOBAaTeIbHO 3HAYEHHS] BCeX KOPHeH n-i
CTENEHH M3 €IMHHUIbI, HA3bIBAIOTCS pe3oavsenmamu Jlazpan-
orca. TIpofiBHKeHHE B PellleHHH HCXOLHOTO YPaBHEHHs JOCTH-
raercsi, ec/ii oJyYeHHOe BCIIOMOraTe/IbHOe YPaBHEHHe HMeeT
CTENeHb, MEHBUIYIO CTENEHH HCXONHOTO YpPaBHEHHS.

Jlarpasx sicHO NOKa3aJi, 4T0 PaspelIUMOCTb KYGHYECKOTo
ypaBHeHHs CBfi3aHa C CYLIECTBOBaHHEM (YHKLIHH OT Tpex
nepeMEeHHHIX, KOTopasi NP NEPECTAaHOBKE STHX INepeMeH-
HBIX NPHHUMAaeT BCEro ABAa PA3/IUYHLIX 3HAYEHHs BMECTO Lie-
CTH, KOTOPBIX MOXXHO ObLJIO ObI TEOPETHYECKH OKHAATDH (BO3-
MOZKHEI LIIECTh [IePeCTaHOBOK TpeX o6rekToB). B nanxom ciy-
yae peub HZAET O BHIPaXMEHUH (X3 Wx,-+w2x5)%, roe o —
Ky6HuecKuil KopeHb W3 eMHHIBI. Torjga BCIOMOraTeJbHOe
ypaBHEHHE HMeeT CTeleHb JBa H KOPHH X;+w0xs+w2x; W
X1+ w2x,-4-oxs. TouHo Tak e paspemIHMOCTL B PajuKasax
ypaBHEHHS 4eTBEPTOfl CTENEHH CBsi3aHa € CYIIECTBOBaHHEM
(YHKUHH OT 4YeThlpeX NePeMEeHHBIX, NMPHHUMAIOIEH TONBKO
TpH Pa3/UYHLIX 3HAYEHHS NPH [EPeCTAHOBKE STHX NMepeMeH-
HEIX; STO BHIpaXeHHe B JAHHOM CJlydae TaKOBO: XiXa—+X3X,.

He 10BOJILCTBYSICH HCCJENOBaHHEM amnoCTEPHOPH CY-
IIECTBYIOIHX METOJ0B, HO NOJBL3YSICh CBOHCTBAMM Pe30Jib-
BEHT 1 NePBOOGPa3HbIX KOPHEH U3 €AHHUIbI, OH NMOCTPOHJ He-
MOCPEACTBEHHO M anpHOpPH NPHBEINEHHBIE BCIIOMOraTeJIbHbIE
ypaBHeHus. OH mokasaJ, uTo AJs cTeneHefi, Goablux 4,
BCIIOMOTaTe/IbHOE YPaBHEHHE HMeeT cTeneHb, GOJbIIyIo cTe-
NEHH JAaHHOTO WCXONHOrO ypaBHEHHS, H, KaK BHAHO, IOHH-
JKEHHS He MoJlydYaercs.

6*
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Takum o6pasoM, pe3y/bTaThl, K KOTOPHIM mpuen Jlar-
paHX, He ABJAIOTCS OKOHYaTeNbHHIMH. Ho oHM no kpaiinei
Mepe MO3BOJAIOT H36eXKaTh Gecro/e3HbIX HOBBIX IMOIBITOK.
On npuwen x BhIBORY: «Ecau areebpauseckoe pewierue ypas-
Henull cmenenu, 6oavwieli wemoipex, 603MONCHO, MO OHO
00CHO 3aBUCEMb OM HeKOMOPbLX PYHKYULL KOpHell, OmAUMHbIX
om paccmompertoix paroiies. Y1 B a10it cBA3H Jlarpawx xo-
KasaJl nepBble NPEIJIOKEHUs, KOTOPHIE MOXKHO OTHECTH K
TEOpUH TpyNI:

1) YTBepxIeHue, YTO YHCIO PA3JHYHEIX 3HAYEHHH, KOTO-
pHle MOXKeT NPUHUMaTh (GYHKIHUS N NEePEMEHHBIX NpH nepe-
CTaHOBKE CBOMX IIePEMEHHEIX, SIBJsIeTCsl JeauTeneM nl

maessnssscesssns 13. Ipimep nogoGHBIX GYHKIHI M——————

DYHKIHE XyXg-+x3 M X3+ X323 SBJAAIOTCS TOOGHBLIMH, TO-
TOMY YTO OHHM 0Ge HHBApHAaHTHBI OTHOCHTEJbLHO JIHIUbL OJHOH nepecra-
HOBKH, KOTOpPasi MEHsleT MeCTaMH X; M Xp, OCTaBJsIs Xg Ha MecTe.

B npeanoxennu JlarpaHxka yTBEpXKRajaoch, YTO €CJAH HMEIOTCS
JABe NMOAOOHbIe (YHKIHH KOpHEH HEKOTODOrO YpaBHEHHsi, TO KaXKAas
H3 HUX SIBJISIETCSl pallHOHaJbHOH (yHKUMedl fpyro#t u KosdduuueHToB
ypaBHenusi. 'anya 3aHOBO JoKa3an 3TOT (aKT B CBOEM 3HAMEHHTOM
Mmemyape 1829 r.

IIpu sToM OH npHUBeJ pacCyxXJAeHHE, UCIOJb3yeMOe M HbIHE
i1 IOKa3aTesIbCTBA TOTO, YTO MOPSAJOK MOATPYINBI AETHT
NOpPSKOK TPYIIIEL

2) Ouenb rany6oKyio T€OpeMy O no006HbIx GYHKLHUAX KOp-
Heft, KOTOpas NPEeIBOCXUTHJAA uielo 'ajya 0 «<KOMMO3UIIHOH-
HHIX pspax» (cM. taba. 13).

Mewmyap Jlarpanxa 1770—1771 rr., HeOOLIKHOBEHHEIH MO
CBOell CTPYKTYpe M OXBaTy MarepHala, NpeicTasiser coGoi
METOZNOJIOTHYECKHH HTOr BCeX NPEALIECTBYIOMUX ajareGpau-
uyeCKHX HcciefoBaHuil. XOTs OCHOBHBIM BONPOCOM MeMyapa
oCTaBaJlaCh TEOpHs YypaBHEHUH, OH H306HIOBaJ I'yOGOKHMH
H HOBBIMU NOHSITHUSIMH, OTHOCSILIMMHUCS K TEOPHH IOACTaHO-
Bok. OH cTaJ HCXOXHOH TOYKOH HCCJeNOBaHHi OCHOBOIIO-
JIOXKHHKOB HOBO#H aJjre6pnt XIX B., KOTOpbie 3HaYHTEJHHO
pacliMpHIN ee TPaHHMIbI,
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17. AGesb: ypaBHEHHS MATOH CTENeHH

HeB03MOXHOCTb pellleHHs1 B pajuKajax ypaBHEHHE OOLIETO
BHJA CTeneHH, GoJibilell HIM paBHO# 5, Obljla, HAKOHEL, J0-
KaszaHa B 1826 r. MoJIoABIM HOPBEXKCKHM MaTeMaTHKOM
Hunecom Xenpuxkom AGenem (1802—1829). Ilocae Jlarpan-
JKa MCCJIefOBaHHS B 06G1aCTH MOACTAHOBOK NPOROJKAJHCh.
B 1799 r. ITaono Pyddunu (1765—1822) nokasaJj, uro eciu
y GYHKIMH NATH NEPEMEHHBIX MeHbLIE NATH PAa3JTHYHEIX 3Ha-
YeHHH, TO X Yy Hee camoe GoJiblliee JBa, YTO OKOHYATENBHO
JIOKa3blBaJO HEBO3MOXKHOCTb NOCTPOHTh BCIOMOraTesbHOe
ypaBuenne JlarpaHxka cremenu, MeHbiieidr 5. B 1815 r.
Kouin 0Go6mua 3TOT pesysabTaT Ha BCe N H 3aJI0XKHJ TeM
CcaMblM OCHOBBI CaMOCTOATEJNbHOH TEOPHH MOACTAHOBOK.
OH npennoxun ynoGHble oGO3HAUYEHHs] /s MOACTAHOBOK,
onpenenus INpOH3BeNeHHE ABYX INOLCTAaHOBOK, OGPaTHYIO
IMOZCTaHOBKY, MOPSIZOK NMOACTAHOBKH H T. A. AGesb HCNOJb-
30BaJl pesyJasrar Kommu.

3ameuatesbHEIM B Memyape AGessi GbiJla OCTaHOBKa 3a-
Jauu, KOTOPYIO OH pewai. B oHOM u3 CBOMX OmyG/IHKOBaH-
HBIX [OCMEPTHO Ipou3BeleHHi OH OGBACHAET 3TO TaK:
«[eticmeumenvro, s NPUHUMAACA pewiamb YpPABHEHUS, -He
8HAA, GO3MONCHO AU 3mO. B amom cayuae, Obimo modcem, u
yoacmcs Hallmu peulexue, XOMs He HABEPHAKA; HO, eCAU,
K Hecuacmoro, peuleHus He cylyjecmsyem, MOXCHO Ge3pesyao-
MamHo Nompamumb Ge4HOCMb HA e20 NoucKu... Bmecmo
moeo umobb. UCKAMb HeKoe COOMHOUIeHUe, He 3HAA 3apaHee,
cyujecmsyem AU OHO, HYNCHO BbIACHUMD, OeliCMBUMEAbHO Al
cyuiecmeyem maxoe coomrouleruey. IT0OCKONBbKY pelInTh ypas-
HEeHHe ajire6panyecKy O3HauaeT BHIPA3HTb ero KOPHH B BHIE
anreGpanyeckux ¢(yHkuuii ero Kosp¢duuuentros, Abeab
npexue BCero MCKaJl oOuiuil BUI anreGpanueckux GpyHKuMA,
KOTOpbIE OH TILATEJNbHO KJaCCHHIUPOBAJd B COOTBETCIBHH
C YKMCJIOM COZIEpPIKALMXCS B HUX PaliHMKalOB H MX pacroJio-
JKEHUEM B BhIpaXkeHHH. 3aTeM OH MCCJENOBaJ, KakKHM YCJIO-
BUSIM IOJIKHO BOOOLIE YAOBJETBOPATH paspeLinMoe aJre6-
pauuecKoe ypaBHEHHE, T. €. YypaBHEHHE, KOPHH KOTOPOro
ABNAIOTCA anre6pandyecKUMH (yHKUUAMH, paHee onpenelieH-
HbIMH ¥ KJacCHHUIHPOBAHHBIMH.

U oH yTouHsIeT 3TOT BTOPOii BONMPOC: KAKHE COOTHOLIGHHUS
CYIIECTBYIOT MEXAy ONHHM KODHEM H BCEMH OCTaJbHBIMH
B C/lyyae, KOria ypaBHeHHe pa3pemumo? AGesi0o yAaloCh
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npuiTH K pe3y/bTaTy, YTO B 3TOM CJydae MOXHO BCerja
«npudams KOPHIO maxyo gopmy, 4mobsl 6ce areebpaueckue
yuKryuu, U3 KOMOPLIX OK COCIMABAEH, MONCHO GbLA0 6bLPA3UME
KQK payuoHaibHble (YHKyuL om KopHeld npedaoKerrHoeo
ypasrernusy. OH 3aBepUINJ OYEHDb AJTHHHBIE BHIYHC/IECHHUS JO-
Ka3aTeJbCTBOM TOrO, YTO BCSKOE PalHOHAJbHOE BLIPaXKEHHE
OT NATH BEJHYHH, NPHHHUMAlOIlee NATb Pa3/HYHBIX 3Haye-
HUH, JOJIKHO MMETh BHI 7otriX—t+rax3-+rsx3-+rxt—4rxs,
rae r; — CUMMETPHYHBIE BBIPDAXKEHHS OT 3THX MATH BeJIH-
YyH, a x — OfHa U3 HUX. M HakoHen, OH NpHIUIEN K BHIBOAY
0 HepaspellMMOCTH B pajiHKajax ypaBHEHHs D5-ii cTemeHu
o6LIero BuAA.

Memyap AGensi, OTHOCHTENBHO apXaWuHbIN 110 CBoekl ¢op-
Me U TeXHHKe, OTKPHIBAJ HOBHIE MYTH JJIS HCCIENOBaHUH H
JlaBaJl OTBET Ha BOMNPOC, B TeUEHHE BEKOB CTOSABLIMH Hepex
reoMeTpaMHy: 0XapaKTepHU30BaTh KJacChl pa3pelliMMbIX ypaB-
HeHuii. AGenb M3yUWJl ypaBHEHHs, MOJYYalOWMecsl NpH Je-
JICHUH JIEMHUCKaThi, 10 aHaJOTHMH C YPaBHEHUSIMH JeJIeHHUs
Kpyra, KOTOpbie 3KBHBAJIEHTHH J€JE€HHIO OKPYXKHOCTH Ha n
paBHBIX AYT, U NOJYYH] Ha3BaHHLIE €r0 HMEHeM ypaBHEHHUS,
paspellMbBle B pajukafax ).

dror MeMyap BNHCaJ MOCJENHIOI CTPAHHIY B AJHHHYIO
IVIaBy KJIacCHYecKoH aJreGprl. Teopusi ypaBHEHHE B Tpa-
JUUHOHHOH (opMe Oblla B OCHOBHOM 3aBepILieHa.

fipnnoxenue
IocTpoenne ¢ NOMOIBIO HHPKYJS H JHHEHKH

IlpumMeM TOYKY 3peHHs aHanuTHYecKoH reomerpun. Eciu BriGpaHa enu-
HHL@ U3MEepeHHsI, TO MOXKHO CUHTATh, YTO TOUKH C LEILIMH KOOPAHHATAMH
yxke AaHbl. ['OBOpSAT, YTO BelleCTBEHHOE UYHCIO @ MOXCHO NMOCMPOUMmDb,
eciu TOYKy (@, 0) MOXHO NOJYYHTh M3 TOYEK C IEJILIMH KOOPJAHHATAMH
HEKOTOPHIM NOCTPOEHHEM C NIOMOLLBIO HUPKYJIS H JIHHEHKH.

QueBHIHO, YTO TOYKY (@, b) MOXKHO NOCTPOUTh, €CJIM @ U b — uyHcJa,
KOTOpbleé MOXKHO NOCTPOHTb.

IMocTpoeHus ¢ NOMOLIBIO LUPKYJS ¥ JHHEHKH MOXKHO KiacCHOHIH-
poBaTh CJeNyIoUM 06GpasoM:

1) IMycTeb 3anank yethipe pasauunbie Touku A, B, C, D, Takue, uto
AB u CD — nBe HenapasieJbHble TNpsIMBIE; TOTAa MOXKHO MOCTPOHTH
TOuKY mepeceyeHus: nmpsiMeix AB u CD.

2) Tycrs paunwe takue Toukun A, B, C, D, uro okpyxuocts (T) ¢
1eHTpoM B TouKe A paauyca AB nepecekaercs ¢ npsamoii CD; Torza MOXKHO
NOCTPOMTh TOYKH nepeceueHus: okpyxHoctd (T) u npsmoit CD.

1) YpaBrenuss ¢ KommyratusHOi rpymnofi Tanya AGear uayuni
B «Memyaye 06 OfiHOM 0CcO60OM KJjacce anreGpaHuecKHX paspelHMBIX
ypaBHeHHi», ony6nuKosanHoM B 1829 r, B J. fiir Math.— ITpun. ped,
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Cnyuaii, Korga nepeceKaloTCsi JBE OKPYXKHOCTH, MOXKHO CBECTH
K JIBYM NpeNbIAYLIHM CHYYasiM.

Ecnu xoopauuatet Touek A, B, C, D paluoOHaNbHEL, TO NPH IOMOILH
TIPOCTHIX COOGPaXKeHHH aHAMTHTHYECKOH IeOMETPHH MOXKHO JI0Ka3aTh, YTO
B NePBOM CJIyyae KOOPAMHATHI TOUKH MepeceyeHusi palyOHa/bHbl, a BO
BTOPOM CJyuae KOOpAMHATHl TOYEK NepeceyeHus JexaT B KBaJIPaTHUHOM
pacimuperun noss Q panuoHanbHBIX 4Kces, KOTOpoe 0603HauaeTcsi yepes

Q (V a), MOCKOJILKY OHU SIBJISIIOTCS KOPHSIMH YpaBHEHUH BTOpOii cTene-
HH ¢ pPallHOHANBHBIMU KO3(dULHEHTaMH .

MOXHO CHOBa BHINOJIHHTH 3TH JBa THMA MOCTPOEHHH NMpPH NOMOLIY
LUPKYJIS W JMHEHKH, UCXOAsl W3 TNPEABAPHUTENBLHO MOJYYEHHHX TOYEK,
kotopsie nprHagiexar Q (¥ a)=0;.

OKOHHYATENBHO, YHCJIA, KOTOPHE MOXHO MOCTPOHTH, OGsI3aTeNbHO
JOMXHE TpuHamiexats naanomio Q, moms Q, momyuennomy u3 Q ¢
NOMOMbIO 7 TNOCJTEI0BATENbHHX KBAJAPATHYHRIX pACIIMPEHHH, T. €.
takomy nodio Q,,, uro

QcQic...cQ,,

rae Q;=Q;_; (V" @;), npuuem a; — nonoxutensuoe uncao us Q;_j mis
KaxJoro i.

Onuu Jsiexar B paciupen nojs Q crenenu 2% u sBASIOTCS KOPHAME
MHOTOUJIEHa C PalHOHAJILHEIME KO3 dHUHEHTaMH CTeNeHH, paBHOH HeKo-
TOpOY CTeMeHH Yncia 2. 10 MO3BOJsIET BLISICHHTD, IOYEMY TPH 3HaAMeHH-
Thle TPeYecKue 3aJlaui He PEIIAlOTCsI NMOCTPOEHHEM C TMOMOIMIbIO LHPKYJIs
H JIMHEeAKHU:

1) KBagparypa Kpyra: sta 3afaia 9KBHBaJeHTHa IOCTPOEHHIO It.
Ho m — TpaHcueHIeHTHOe 4MCJIO, T. €. He SIBJseTCs KOPHeM HHKaKoro
anre6panyecKoro ypaBHEeHUs C pPAlHOHAJBHBIMH KO3(OhHUIMEHTaMH .

2) YnxBoenue Ky6a: 3Ta 3aaua 5KBHBaJEHTHA NOCTPOEHHIO MOJIOXKH-
TeJBHOTO KOPHSI ypaBHeHHS x®=2, ypaBHEHHs CTeleHH 3.

3) Tpuceknus yria: sTa 3ajada SKBHBaJIeHTHAa NOCTPOEHHIO KOPHs
TPUTOHOMETPHUECKOTO YPaBHEHHS

cos 30 =4 cos39—3 cos 0.

B uactHoM caryuae, korna 30=60°, 3toT KopeHs cos 20° aBAsgETCA KOPHEM
ypaBHeHusi 3-ii crenenu 4ud—3u=1/2.
Hrak, 3nech cHOBa ypaBHeHHe 3-ii CTeNeHH,

Sameuanue:

IToHSTHO anocTepHOpH, MOYEMY NpPaBUJIbHBEII MHOrOYroJAbHUK € 17
CTOPOHAMH MOKeT GBITb NOCTPOEH C NMOMOIIBIO UMUPKYJIs U JHHeliKu. dta
3ajjaya COOTBETCTBYET PEILEHHIO YPaBHeHHs 217—]=0, KOTOpOe MOXKHO
3anucaTh CAELYIOUHUM 06pasom:

(z—l) (216+215+ .. .+23+22-|—2—I— l)=0;

cTeneHb BTOPOTO MHOXHTeJs paBHa 16, T. e. 2%, Taycc nokasan, uto, pe-
IMB MOCJMENOBATE/ILHO YeThpe YpaBHEHHS BTOPOH CTeNEHH, MOXHO Bbl-

pasuts r=¢>™17 5 pune cynepnosuuuE KBaApaTHEIX KOpHeil,
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1. MpakTHYECKHE HCTOKH

JpeBHefiline H3 TOCTYMHEIX HaM JOKYMEHTOB (BaBHJIOHCKHE
Ta6/AMYKH, €TUNEeTCKHe MamuPyCH) MNO3BOJSIOT NPEAnoJo-
JKHTh, YTO CYLIECTBYET HENOCPEACTBEHHAsl CBA3b MeXAy
HCTOKaMH reoMeTPHH H TPeGOBaHUSIMH MOBCEIHEBHOM XXU3HH:
H3TOTOBJIEHHE H YKpallleHHe NPeIMeTOB ObiTa, CTPOMTENLCT-
BO XWJBIX 3[aHUH, aMm6apoB H morpebajbHBIX NMaMATHHKOB,
BBIYHCJIEHHE TIOLaZel noJed H T. X.

Xots, Kak Mbl BHJE/H, XapakTep BaBUJIOHCKOH MaTeMa-
THKH GBI B OCHOBHOM aJjre6panyeckuM, HPOHCXOXKAEHHE
3ajay, 3aNHCaHHHIX MNHUCHaMH, OBLIO YacTO reoMeTpHyec-
KHM — HanpuMep, BBIYHCJIEHHE HEKOTOPBIX OYEHb HPOCTHIX
nomaneit u o6beMoB. MHorza sty 3ajauy conpoBOKAANNCH
HETOYHBIMH YepTeXKaMH, KOTOPBie CBHAETEJbCTBYIOT O 3aya-
TOYHOM COCTOSTHUM BaBHUJIOHCKOH TIeOMETPHH.

Y BaBUJIOHSIH NPAKTHYECKH HE CYIIECTBOBAJIO reOMeTPHH
kpyra. OnHako GbIIO H3BECTHO MPABHJIO, YCTaHABJIMBAlOIIEe
€ro mJoLAajxb: €CJAH p — NePHMETP Kpyra, ero miomans A
BEIUHC/IAETC MO (GopMyse A=p?/12, oTKyaa A1s & Haxo-
auTcsi 3HaueHue 3. JIpyrue MCTOYHMKM MO3BOJIAIIOT AyMaTh,
YTO BaBUJIOHsIHE I10JIb30BAJIMCh AJIs 7t 3HaYeHHeM 3'/y. Kpo-
Me TOro, BaBH/JIOHSIHE 3HA/MM OTHOIUEHUS] NOAOGHA MEXAY
OpSIMOYTOJILHEIMH TPeYroJIbHUKaMU H, MO-BUAUMOMY, C Jier-
KOCTBIO TOJIb30Ba/INCh cooTHolleHneM Ilugaropa pis cro-
POH TaKOro TpPeyroJbHHUKa.

Iepoxnor ) BO3BOAMT HCTOKM €rHIIETCKOH TreoMeTPHH K
HeoGXOZMMOCTH Iocje Kaxkaoro pasiauBa Huna 3anoBo
cnpaBejJBO pacHpenensaTh NOJS MeXAY HX BJafesbllaMH,
NOATBEPXKAAs TeM CaMbiM MaTepHaJbHOCTb NPOUCXOXKAECHHA
reomeTpuH. Kak H BaBHJIOHCKasi, €THNETCKAash TeoOMETpus
6bla NpaKkTHYecKofi; B HEH He CTONBKO pacCyXkIaJjH,
CKOJIbKO YCTaHaBJMBAJIH HAOUYNb NpaBHJa AeHCTBHIH, YA00-

) I'peveckuit HcTOpHK (oKoao 484—420 rr, 1o H, 3.),
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Hble IJIS NPHWJIOXKEHHH, HO CaMH 3TH NpaBW/Ia HHMKOrJa He
HccaenoBanuch. ErunTsne NpaBUIbHO BRIYHCIA/IM IVIOMAAH
HEKOTOPHIX NPAMOJHHEHHBIX (Hryp, Takux, Kak MNpsaMoO-
YrOJMbHHUK, KBajApaT, TPeyroJbHUK M TPamneuus, H pacroJa-
rajd AOBOJBHO XOPOIIMM NpPUGTHKeHHeM miomand A Kpy-
ra: A=(%/,d)?, ueMy cooTBeTcTByeT 3HaueHue (¢/,)>~3,1605
a1a yucaa w (cM. Ta6a. 1).

ITorpe6anvHasi kamepa otuna ¢apaoHa Pamseca 11
(ox. 1300 r. mo H. 3), OCTaBLIAACA HEOKOHYEHHOH, JaeT HaM
NpeACTaBJIeHHE O TOM, KaK €rHNTAHe yKpallajld BHYTPEHHHe
CTEHBI, ¥ IOATBEPKAAET TO, YTO UM OBIIH 3HAKOMBI S/IeMeHTap-

weaasssssssrams |. BepositTHoe nmpoHcXoKAeHHE MRS
sHavenuss ®=231/, y eruntsn

9

B kBazgpar co cropoHO#l 9 elMHHMIL BIHCHIBAETCS BOCBMHYTOJbHHUK.
Kaxpapli u3 paBHOGEAPEHHBIX TPEYTONLHHKOB B YIJaX HMeeT IIOmanb
(3:3)/2=4,5 exunnn naomamy.

ITnomaap KBagpara paBHa 92==8l eguuHue NJIOLIANH.

ITockonibKy mnuOmafb BOCBMHYTOJIbHHKA SIBJISETCS  Pa3HOCTHIO
MEeXJy MJIOMafbl0 KBajpaTa M MJOLIAAbI0 ueThIpeX paBHOOEJpEeHHBIX
TPeyroJbHHKOB, OHa paBHa 81 —4.4,5=81—18=63 enununam
IVIOILa/H.

Takum 06GpasoM, miomajgs BOCHMHYFOJbHUKA MPUGAHIKEHHO PaBHA
IJoIagy KBajpara cO CTOpPoHOH 8, a ¢ ApPYroit CTOPOHEI, OHA MOYTH
COBMajaeT ¢ IVIOW[AJbI0 Kpyra, BIHCAHHOTO B KBajpar.

ITnomans A Kpyra auamerpa d GyAeT MPUGIHKEHHO paBHa IUIO-
majy KBajpara co cropoHo#t (8/9)d, ciemoBaresbHO,

16 \2 16\ 2 162 1
A={— =(—=) r2xnar ~ =) =~3—=.
(gr) (9)r~nr,o-rxy;lan~(9) 36

e ]
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Hbl€ CBOHCTBA MOAOGHBIX (UI'yp M 3aYaTKH TEOPHH NPOIOP-
uuii. OHH NMOKPBIBAJIH NOBEPXHOCTD CTEHEE IPABUJILHON CEThIO
FOPH3OHTAJIbHBIX H BEPTHKANbHBIX JIMHUI, NepeceKaronXxcs
NOJ NMPSAMBIM YIJIOM,— 3€MJIEMEPEI CTPOHJIH WX TE€OMeTpH-
YeCKM TOYHO TaK ke, Kak W B Hallle BpeMsl,— M Ha HHX IIe-
PEHOCHJIM PHCYHOK CO CIEJaHHBIX 3apaHee uyepTexed C Ta-
KHMH e CeTKaMH, HO B MaJoM Macuira6e.

Kpome ToOro, erumerckue NHCHBI yMEJH DPacCUHTHIBATH
KOJIUYeCTBO MaTepHasioB, HYXKHOe NJIs CTPOMTEJNLCTBA Ia-
MSATHHKOB H [TUPaMHUJ, BMECTHMOCTh am6GapoB U T. A. OHu
YMHOKaJ/Ii MJIOMAAh OCHOBAaHHS b Ha BRICOTY A JJIsi BEIYHCJIE-
Hus o6neMa Ky0Oa, MPU3MBI M LUJIMHAPA, U HaM H3BECTHO,
YTO WM YAAJOCh BHIYHCJAUTH OOBEM mNUpamuiel V=1!/;bh
M YyCeueHHOi NUpaMHUIbl C KBaAPaTHEIMH OCHOBAaHHAMH a?
u b2, V='/,(a®+ab-+b?h, HO HEH3BECTHO, KaK OHH 3ITOroO
JIOCTHIJIH.

2. TpeGoBaHHe JOKa3aTeJbHOCTH
B rpevyeckod reoMeTpHH

I'peyeckasi reoMeTpHsi YCBOM/IA 3HaHHs NPENbIAYLIHX MOKO-
JIEHUi, HO B KOpHe MOpBaJjia C MparMaTH3MOM BaBHJIOHCKOM
1 erunerckoil reomerpud. Cpasy B 3aKOHUEHHOH (popMe OHa
npexacraer nepeg Hamu B «Hauanax» EBkanga kak abcrpakTt-
Hasi U JeYKTUBHasi Hayka. Mut yxke rosopunu (ri. 2) o co-
BEpLIEHCTBE €BKJIHJOBA TBOPEHHs, CTPOTOCTH €ro JIOrHyec-
KOTO IOCTPOEHHS, H3SILIECTBE €r0 JOKa3aTeJbCTB.

[locrynatsl, HOJNOMKEHHBIE B OCHOBY BCEro 3JaHHsA
(cM. c. 78), He TONMBKO oGecHeYHBaJIH CYIIECTBOBAHHE OCHOB-
HBIX (UTYp, TAKHX, KaK MpsiMasi U OKPYKHOCTb, HCXOAS U3
KOTOPEIX TPEKH CTPOMJIM BCE OCTaJbHhIE paccMaTpuBaeMble
(UrypHl, HO TaKKe ONpeNessii CBOMCTBAa €BKJHAOBA NPOCT-
panctBa. OHO GeCKOHEYHO H ORXHOPOZHO, OTOMY YTO MOXKHO
«02PAHUMEHHYI0 NPAMYIO HENPEPbIBHO Npo0oaUms No nps-
Moy, ¥, OCKOJILKY BCE NpPsIMblE YIVIBI PaBHEI MeXAy coGoii,
reoMeTpuueckie (GUrypsl He H3MEHSIOTCS IPH mepeMelie-
HUSAX.

IIpeanocnennee mnpensiokeHne KHUrH 1 — «B  npamo-
YeONbHbIX MPeYeoAbHUKAX KBAOpam HQ CHIOPOHe, CMA2UBalo-
well npamot yeoa, pasen lemecme e3amoim| xeadpamam Ha
CMOpOHAxX, 3aKAroMaouux npamod yeoar» — CHaGIUIO 3TO
NPOCTPAaHCTBO METPHUKOH (Mepol paccTosHui). Dra Teope-
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Puc. 4.1. a=g,
g:—ﬂ;m

Ma, H3BECTHAs €llleé BaBWJIOHSHAM, B IPeyeCKyl0 MaTeMaTHKY
6blsia BBeneHa I[lugparopom. BaBuioOHsIHE MOJIbL30BAJNHCh
€10, a TPEKH MOYYBCTBOBa/JH HEOGXOXHMOCTb €e NOKa3aTb H
BLIBECTH M3 Hee CJIeJCTBHS.

B eBK/IHIOBON reoMeTpUH CyMMa YIJIOB TpeyroJibHHKa
paBHa xByM npsmbiM. ITo cnoam Ilpoksa, Esnem B cBoeit
HCTOPHH MaTeMaTHKH TaKKe NPHNHCHIBAeT 3Ty TeOpeMy MH-
taropefinam. B eBKJHIOBOM MNOCTPOEHHH OHa BbITEKaeT H3
ONHOIO MpEeNJIOXKEHUS TeOpUH mNapafesbHbIX (mpemi. 29,
kuura 1): «/Ipamasn, nadarowias Ha naparieivbrvie npamole,
ob6pasyem Hakpecmaescauwjue Yeavl, pasHoile mencdy cobol,
U GHeWHUT Yyeon, pasHbIlL BHYMPEHHEMY, NPOMUBOACHALULEMY
€ moil oKe CMOPOHbL, U BHYMPeHKUEe OOHOCMOPOHHUE Yeavl,
[emecmel pasnoie deym npsmom». (Cm. puc. 4.1.)

B cBoem nokasatenbctBe EBkJMA npuberant K nocryJary
0 mapaJJiesibHBIX (CM. IVI. 2, c. 75), KOTOpHIN 3aHMMaeT He-
CKOJILKO 0co6oe MecTo B €BKJMAOBOM 3iaHuu. M3 mpuse-
JICHHOrO npensioxeHuss EBKuI BHIBOIM MOCTPOSHHE «ue-
pe3 dannyw mouky npamoll auruu, napasresvtoll OanHol
npamoti» (npennoxenue 31), a 3areM U TeopeMy O CymMe yr-
JIOB TPeYroJibHHKA.

PaccMotpum Tenepn crnocoG €BKJIMAOBa NOKa3aTesbCTBA
Ha mpUMepe TeopeMHI O NMpPOM3BENEHHH OTPE3KOB XOpJ, HO-
kasaHHo# B kHure III (mpemnoxkenus 35 u 36):

«Ecau 8 kpyee dse npameie nepecexatom opye Opyea, mo
NPAMOY2SONbHUK, 3AKAIO4eHHbIE MmencOy ompeskamu 00HOW,
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paseH NPAMOYSONbHUKY, 30KAIOMEHHOMY MeHdy ompesKamu
dpyeoii».

«ITycme 8 kpyee ABCD dse npamsie AC u BD nepecexarom
Opye Opyea 8 mouke E; a ymsepxacOaro, 4mo npamoysorsHukK,
saxaouernoi mexcdy AE, EC, pasen NpamoyzoibHuky, 3a-
Karovennomy mencdy DE, EB», t.e. AE-EC=DE-EB.

EBkJuz paccMaTpHBaJ CHayaJla YacTHBIA cJydaii, Korza
TOYKa MepeceyeHusi ABYX NMPSMBIX (XOpH) fBJSETCS LEHTPOM
kpyra (cM. puc. 4.2). Ilockonvky AE=EC=DE=EB=
=R (pazuyc Kpyra), ToO HCKOMO€ CBOHCTBO YCTaHABJIHBAETCS
TPHUBHAJIBHO.

JlokasaresbcTBO OOILIErO cJyuast ONUPaeTcs Ha HEKOTO-
pble TEOPEMBI, MpEUIECTBYIOIHE TE€OpeMe O MPOU3BENEHHH
OTPE3KOB XOpA B CTPyKType «Hauau»:

— IOCTPOEHHe LEeHTpa JaHHOTO KPyra;

— mnpoBeleHHe MNEpleHAUKY/Aspa U3 TOUKH K NPAMOil,

— Teopema IIndaropa;

— npemioxenne 3 kuuru II1 (cm. puc. 4.3):

«Ecau 6 Kpyee HeKOmMOpas npoxodawan wepes yenmp nps-
masn Opyeyio, He NPOXOOAUYIO Hepe3 UeHMpP NPAMYIO Cedem
nonoaiam, mo cevem ee u n00 NPAMbIMU YSAAMU, U eCAU ceemn
ee n00 NPAMbIMU YeAaMLU, MO Ceden ee NONnOAAM».

Yto6ut poKas3aTh, uTo AF=FB B npeinoyo:xKeHHH, 4TO
yrael AFE, BFE of6a npsMbie, u3 paBeictBa EA=EB=R
EBxnup BoiBes1 paBeHcTBO ABYX yrjoB EAF u EBF. Ho nBa
TpeyroJibHHKa, HMeloUlie PaBHEIE CTOPOHBI, CMEXKHBIE C JIBY-
Msl COOTBETCTBEHHO PaBHBIMU YTJIaMH, PaBHHI.

c

Puc, 4,2, Puc, 4,3,
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— Ilpennoxkenne 5 kuurn II:

«Ecau npamas AUHUSA paccedeHa HQ pPAaBHble U HepasHole
ompesKku, mo NPAMOYEONbHUK, 30KAIOUEHHbIL MexcdYy Hepas-
Hoimu ompesKkamu ecell npamod, emecme ¢ Keadpamom Ha
ompe3ske mexcOy CedeHuamMU paseH Keadpamy HA NOAOBUHE».

Ero nokasaTenbCTBO SKBHBAJIEHTHO TI€OMETPHYECKOMY
MOCTPOEHHIO KOPHSI KBaJpaTHOrO ypaBHeHHs (CM. ri. 2).

Utobbl nokasath npensioxenue 35, EBkiun nefictBoBas
crenymomuM obpasom (cm. puc. 4.4).

On crpoun uentp F kpyra ABCD, us F onyckan nep-
nenaukyaapel FG u FH Ha npsamele (xopapl) AC u BD u
nposoaun npamele FB, FC u FE. B cuny npemjioxenus 3
kuury 111, orpesok AG paBsen orpesky GC, a B cuny npen-
goxenus 5 kuuru 11, AE-ECH+GE?=GC:.

K stomy paBencrBy EBkaug npuGasnsn GF2:

AE -EC+GE®*+GF*=GC*+-GF>,
Ho no reopeme Iudaropa
FE?*=EG?4-GF?,
FC*=CG? - GF

cienoBarenwto, AE-ECH+FE*=FC?.
I/I:: paeencrsa FC=FB cnepyer, uro AE-EC+EF*=
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Touno Tak xe DE:EB+FE*=FB? y
AE-EC+FE*=DE -EB-+FE®.

Oxonuarensio, AE-EC=DE-EB, u4t0 4 TpeGoBajoch
JI0Ka3arTh.

B npennoxkenun 36 EBkaug uccnenoBas caydai, Koraa
TOuYKa E HaXOmWTCSi BHe Kpyra.

HesrensHocTs EBKJHAa Obljla TecHO cBsi3aHa ¢ AJiek-
caHApuiickuM MycefioHOM, H NpPEACTaBJSETCS BePOSITHHIM,
YTO €ro yYeHUKH 06pa30BLIBAIH HACTOAILYIO KoMy, B ria1. 2
MBI y2Ke M3J1araJiv NogX ofs! AnoJIIoHUs], KOTOPBIi GbLI npes-
CTaBUTEJEeM 3TOMl INKOJbI, K TEOPHH KOHHYECKHX CeuyeHHH.
Apxumen nonyums GJecTs[He Pe3yJbTaThl B TeOMeTpPHH
niomage#i. OH paspaboTas METOA HCUEPNBIBAHUSA U NPH 3TOM
IocTHr OGOJIBIIOrO0 MacTepCcTBa.

IMocne Gaectawiux AocTKeHHH EBkauma, AnoJnoHus
i Apxumena rpedeckas reOMeTPUs BCTyNHIa B MEPHOX 3a-
CTOSl U oueHb GHICTPO BHIPOAMJIACH. AJIeKCaHAPHUIL Orpa-
HUYMBAJIMCh MPHUMEHEHVEeM pe3yJbTaToB CBOUX IeHHaJbHbIX
NPENIeCTBEHHNKOB, He PaCHIHpAs TpPaHHI CBOUX IO3Ha-
Huil 1),

Ha py6exe Hameit spel ['epon Anekcanppufickuii, Ha-
npumep, KoMmMeHnTupoBan «Hauasa» U ucnosb3oBasn pesyJib-
tathl Apxumena AJisi JOKasaTesbCTBa HOBBIX TEOPEM B paM-
Kax eBKJIMZOBOH reOMeTPHH, HO NPHU 3TOM TaKxKe obpalliaJics
K MeTofaM W mpHuO/IDKeHHBIM ¢opmynaM eruntsiH. Ero wuc-
C/le[OBaHHSI B OCHOBHOM OpPHEHTHPOBaHHI Ha NPaKTHUECKHe
NpUJIOXKEHHs; OH MPUMEHSJ H3MepeHHe mJoumanef U o6b-
€MOB B Ie0JIe31H, Me2KEBaHHH, CTPOUTENILCTBE H apXHTEKTYpe,
n3o6peran H3MepUTENbHblE UHCTPYMEHTHI, aBTOMATHI, Dbl-
yary, BOEHHbIE MalIMHAL U T. 1. Ero TpYyABI oTMeuYeHHl XapakK-
TEPHBIMH YepPTaMM SJUTHHHCTHYECKOrO MepHoxa.

3. Bkaap apaGos

HccnenoBanusi apaGCKHX MaTeMaTHKOB BIHCHIBAIOTCH B TG
paMKH, KoTopble ObJIH HaMeueHbl rpekamMu. B Hauaje
IX B. ocHOBHBIE TPyl rPeuecKUX Y4eHHIX ObLIH IepeBefie-
HBl Ha apalGcKuil f3BIK, H IeJbli NOTOK KOMMEHTapHEB H

1) 3ro He coBceM BepHo. [Tanm, Hanpumep, HecJeNOBaJ CIUpalp Ha
chepe W BLIYMCJAWI MJIOLIaib BHTKA CHHpaid. By HsyueHH H gpyrue
KpHBbIE, KaK IVIOCKHE, TaK U NpOcTpaHCTBeHHHe,— [Ipun, ped,
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KpaTKHMX HU3JIOXKeHHHA No3BoJuJ apaGaM yCBOHMTb, a 3aTeM
H HCIO/b30BaTh 3TH 3HaHHS. DTH HCCIEIOBaHHS 4acTo Ho-
CHJIM KPUTHYECKHH XapakTep; TaK, 0COGEHHOCTH 5-I'0 MOCTy-
Jata EBKJMAa (mocryJiata o napaJiesbHbIX) He YCKOJb3HY-
JH OT BHUMaHHs apa6oB, H, caefys I[ItoseMmero, KOTOpBI
npuias 3TOMY HNOCTYJIaTy CTaTyC TeOpeMbl, OHH NpPexnpu-
HSAJIM TMONBITKH €ro AoKa3aTh (CM. Aajee maparpad o Hees-
KJMIOBBIX TI'€OMEeTPHUSX).

ApaGckue yueHble paspaGoTaju METONbl BBIYHUCIEHMS
nJouianeét 1 o6beMoB, HUCNOJMb3Ys, MOPOH BecbMa CBOOOJHO,
rpeyeckuii Merof HcuepnniBaHuAa. B «KHure usmepenus
NJOCKMX M apoBbix ¢uryp» 6patbeB Bany Myca (IX B.),
OKa3aBllell OrpOMHOE BJIMSIHHE Ha pa3BHTHE I'eOMETPHH B
Barpape u fowenmmeii 10 Halux AHell B JATHHCKOM NepeBoie
T'epapno Kpemonckoro nog HassanueM «Liber trium fratrum
de geometria» («KKnura Tpex GpaTbeB 0 reoMeTpHUU»), COLEp-
MUTCSI MHOXKECTBO MpPEeNJIONKEHHA O IVIOWAA¥ Kpyra, B MO-
cJleHeM U3 KOTOpBIX, KaK U y Apxumela, yCTaHaBJIUBAETCS,
YTO OTHOIIEHHE AJIHHbI OKPYXKHOCTH K AHAMETPY 3aKJIOUEHO
mexay 3'%/,, u 3'/,.

ApaGekuit yuensfi Cabur ubn Koppa (836—901), yue-
HUK GpaTbeB Bany Myca, 3HakoMblfi ¢ paGoramu ApxuMena,
EBkauga u Anosyionus (HeKoTtopble U3 paGoOT 3THX MareMa-
THKOB OH CaM IePeBOLUJ JIHG0O KOMMEHTHPOBAJ), BEIYHCISI
myomans napaGosuyeckoro CerMeHra, CyMM[r!pg'ﬂ IO ALK
BNHCaHHBIX Tpameuui (cM. ra. 5, c¢. 244—245). O pac-
CMaTpHBaJl TaKxKe Tesla, 06pa3oBaHHbIE BpalleHueM napa6o-
JINYECKHUX CErMEHTOB, M BBIYHC/IS HX OGBEMBL

ApaGckye aBTOphl pa3BUNU chEepPHYECKYIO T'EOMETpPHIO
IJIst HyKJ acTPOHOMHUM. TeM He MeHee HHOTJA JaHHble HMH
¢opmyJibl /151 o6beMa mmapa ObIM JHIIbL MPYObIMH NPHUOIH-
keduamu. IlpusBenem dopmyay an-Kapamku: V=d(l—
—1/,—*/,+1/,)%, B KOTOPO# 0OOBEM MIapa OTOXKAECTBJISETCH C
0o6beMOM MPSMOro NapaJuielienunesa, OCHOBaHUEM KOTOPOro
CJIy?KHT KBaJfpaTr CO CTOPOHOH, PaBHOH YeTBEPTH IJIUHBI OK-
pyxHoctH Gosbiioro Kpyra nd/4 (rpe m=22/7), a Bbicota
paBHa nuaMerpy d. Hanomuum, uyro ApxuMen yMesa MeTOAOM
HCUYEPNBIBaHUA JOKa3blBaTh TOUHYIO (opmyJy 1).

[TpakTuka 3emyemepHbIX pPaGoT, apXHTEKTYpbl H TEXHH-

1) Bany Myca u Ca6ur u6H Koppa (ux TpaKraThi, ynoMsHyTHE B
TEKCTe, HMEIOTCSl B PYCCKOM IepeBOAe, CM. AOMOJMHHTeIbHYIO JHTEPaTy Py
K I 3) sHanu yxe Qopmyas Apxumena,— Hpum. ped,
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KH CTaBWJia nepell apaGCKHUMH reomerpamu 3ajauy ympoc-
THUTb MeTOJlbl MOCTPOEHMU: NOPO# OKasblBaJoCh TPYIAHO MPO-
BOAMTb Ha MECTHOCTH OKDYXKHOCTH PasHbIX PajuyCoB, IMO-
3TOMY TeOMeTPhbl MOMBITANHCh BHINOJHHTL MOCTPOEHUSI IPHU
OJIMHAKOBOM pacTBOpe LHPKYJIs.

AGy-a-Badba B pa6Gore, MOCBSLIEHHOH MPUKJIAIHOH reo-
merpun: «KHUra o TOM, 4TO HEOOXOLHMO PEMECJEHHUKY H3

oosmsssmeey 2. [Toctpoenue AGy-n-Badu ksagpara EF GH, e
nJomagb KOToporo BTpoe Goibiie nJuowagH AaHHoro ksagpara ABCD

£

Tlepen AGy-n-Badoit crossa 3amaua paspe3arb TPHM MaleHLKHX
KBajpaTa, a 3aTeM co6paTh HX B OfHH GoJbIIMH KBajpar.

JlBa M3 MajeHbKMX KBaJpaToB OH paspesaj MO JAHaroHatu, a 3a-
TeM NPHJOXKHJ HX K CTOpPOHaM TpPeThero.

OH coepuuna pepunnnl E, F, G, H mexpay co6ofi u moJy4us
KBaJpaT, IJOMmaib KOTOPOro paBHA YTPOEHHOH MJIOMARH KBajpara
ABCD; peficTBUTENIbHO, MajieHbKHE TPEYrOJbHHKH, BBIXOAsIHE 3a
npezeast kBanpata EFGH, paBHbl MaJleHbKHM TpPeyroJibHHKaM, pacio-
JIOXEHHBIM BHYTPH STOr0 KBajpara.

TeOMETP HYECKUX nocmoenuﬁ», HuccJenoBaJl OCHOBHBIE [MOCT-
poeHHs (NeprNeHIUKYJISPOB, Mapavie/bHBIX MPAMBIX, Aele-
HHS OTpPe3Ka W T. JI.) MPH MOMOILH JIHHEHKH U IUPKYJI ¢ No-
CTOSIHHBIM pacTBopoM. Ero uccienoBanusa npuoGpesny HoBoe
npusHanue B Mranuu XVI B. H GblIM NPHHATH MaTeMaT HKa-
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MH snoxu Bospoxnenus (Jleonapno na Bunuu, Benenerry,
Tapranbeit u Kapnano).

Brnpouem, apabbl 3a4acTyi0 JOBOJIbCTBOBAJIHCH MPHUG/IH-
KEHHbIMH nocTpoeHusMH. Bparps Bany Myca, Hanpuwmep,
C TMOMOIIBIO LHPKYJS W JIMHEAKH C «IBHKKOM» BBINOJHSAJIH
TPUCEKLHIO yIJia, SKBHBAJEHTHYIO DELIEHHIO YDaBHEHHs
3-fi CTeNneHH M TOTOMY HEBBLINOMHHMYIO C MOMOUIBIO LHPKY-
Js1 v JuHelikd. Kpome Toro, oHH mpugyMasu CrenuaanbHoif
HHCTPYMEHT, COCTOSIIIMHA M3 BBIIBIKHEIX JIMHEEK, CKO/b3S-
IHX B KeJIoOKax, IS OnpeliesieHHsl CPEJHEro MponopuHo-
HaJILHOTO MEXAY ABYMSl JAHHBLIMH BeJIMYHHAMH,

Opsa vacte paGotel AGy-s-Badwr nocBsieHa pasGue-
HUIO KBajipaTa B CyMMY HECKOJbKHX KBajpaTOB H COCTaB-
JIEHHIO OJHOTO KBajpaTa W3 HEKOTOPOro uucia GoJee Meji-
KHX KBajpartoB (cM. TabJ. 2). KHura 3akaHuuMBaercs nocr-
POEHHSIMM NATH NPaBHJbHHIX MHOTOTPAaHHUKOB M BechbMa
OpPHrHHAJIbHBIMH TIOCTPOEHHSIMH [ATH MOJYNpPaBUIbHBEIX
MHOTOrPaHHMKOB, U3 KOTOPHIX TPH OKa3aJIUChb HETOYHHIMH,

Takum o6pasom, B nepuox ¢ 800 r. u go XIII B. apaGekue
yueHble YCBOWJIH HayKy I'DEYeCKHX T'eOMETPOB H Jaxe pac-
wupunu ee. Ho uHaue o6cTos IO [esI0 B CPeHEBEKOBOM 3a-
nagHoM MHpe. 3a HCKJIIOUEHNEeM OTAEeNbHBIX parMeHToB, N0
CTYMHBIX Ha JIaTHHCKOM fi3bike (Bo3uuil, Hanpumep, o6beny-
HHUJI U TepeBes HECKOJIbKO 3JIEMEHTapHBIX TPAKTaTOB, CPefH
KOTOPBHIX HECKOJNBKO KHUr u3 «Hauan» B ympolieHHOM BHJe,
Ge3 1OKa3aTeNbCTB), rpeyeckasi reoMerpus Ghbljla MOYTH He-
u3BecTHa. M TosbKO yueHnle smoxu BospoxkaeHus c 3HTY-
3Ma3MOM NPHHSJIH FpeyecKoe Hacjenue oT apaGCKUX Mare-
MaTHKOB H BH32aHTHHCKHMX 3PYAHTOB.

4. TpaBuia NepCHeKTHBLI H 3aPOKAEHHE
NPOEKTHBHONH TreoMeTPHH

3HakoMcTBO ¢ ¢Qutocoduelt ApucToTeNss U rpedeckoll Hay-
Koii mpo6GyausIo HHTepec K NpUpoze U ee cTpykrypam. Kaxna
3HAHUH M HeyToJuMas JOOO3HATEeNbHOCTb JAesiTesiell SMOXH
BospoxkzieHust BHIpA3UJIUCh B CTPEMJIEHHH OTPa3HTh pealib-
HBI MHD, NPHUPOAY M U3YUYHUTh NMPOHUCXOASIINE B Hel MPo-
neccel. Tak, Jleonapmo ma Bunuu cuuraj, 4To TBOpPYECTBO
JKUBOTHKCIA €CTb HAYYHBIA aKT, NMOCKOJLKY OHO MO3BOJSET
PacKphHITh CBo#CTBA peasbHoro Mupa. C XV B. urasbsHCKHe
XyHNOXKHUKH, 00/ajaBUIMe NPAKTHYECKHMH HaBHIKAaMH BO
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MHOTHX oO6JiacTiIX 4YesIoBEeUeCKOH [esTe/IbHOCTH, NbITaJUCh
H300pa3uTh MPOCTPAHCTBEHHbIE (PUIYPHI HA MJIOCKOCTH TaK,
KaK BUINT MX yeyoBedecKHil rsias. Cuuras MaTeMaTHKY OT-
pakeHHeM caMOi CyTH NPHPOALI, OHH pa3paboTaad I'eoMeT-
puuecK¥e TpaBH/Ia, MO3BOJSAOLUIHEe JOCTHYL CXOJCTBA C
peasbHOCTBIO — NpaBHJa nepcnekTuBhl. [To-BunnMomy, nep-

exasaeseesnmmsznns 3. [lepcnexTHba SIS

Yernmp npoekyuu

nockocms npoexyutt

Ha wmaremaTHuecKOM si3blKe MePCHEKTHBA—3TO LEHTPaJabHas
npoekuns U3 touku O (LeHTpa) Ha RKAaHHYIO MJIOCKOCTb P (IIOCKOCTBb
NpPOEKIHH), TPH KOTOPOH NPOH3BOJBHOH TOuKe M mNpOCTpaHITBA CTa-
BUTCs B COOTBETCTBHEe TOuKa M’ —nepeceucque npsimoii OM ¢ mio-
cKocThio P.

310 oTo6pa’keHHe HPOCTPAHCTBA HA IIOCKOCTb He OMNpefiesIeHO
LIS TOYEK IJIOCKOCTH, NMapaJjJesbnoli P u mpoxoznsiuelf yepes Touky O,

BbIM HX H300pes QJiopeHTUHCKM# apxutrekrop ®. BpyHes-
Jgecky (1377—1446). Boobue mpaktuku BospoxkaeHus uH-
TepPINpeTHPOBadi KapTHHY KaK «OKHO» B MHp, CKBO3b KOTO-
poe B3rJisj u3ydaeT NPOCTPaHCTBO, KaK «npo3payHoe» 1nJoc-
KOe ceueHHe KOHyca 3peHHsi — KOHyca, oOpa3soBaHHOro Jy-
YaMmH, HanpaBJIEHHHEIMH H3 IVIa3a, OTOXAECTBJ/SEMOro C Bep-
IUMHOH KOHyca (cM. Tabis. 3).
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C navana XVI B. nosBusucs MEOrouHC/IEHHBIE TPAKTATHI
0 mepcrneKTHBE. B HEKOTOPHIX U3 HHX jenalHCh MONBITKH
MOCTPOMTL CBSISHYIO Teopuio (Hampumep, B paGore IIbepo
nenna ®panuecka, HanucanHoi B 1470 r., u B paGore AJib-
6pexra Jliopepa, HanucanHoil B 1525 1.), HO B GOJIbLIMHCTBE
NPUBOAWIUCH TOJbKO Pa3/iMyHbIEe PELEnTHl U NpaBujia, pac-
CUMTaHHBIE HA XYNOXKHHKOB-NPAaKTHKOB. B «Tpakrare 0 Xu-
BonucH» Jleone AnnGeptH, HaneyaranHoM B 1511 r. B HiopH-
Gepre, mopHAT Bonmpoc, Kotopeil B XVII B. cranm ucxonuuim
NyHKTOM Pa3BHTHS MPOEKTHBHOH reoMeTpHH: KaKOBbl o0LLHie
CBOMCTBA JIByX MepCreKTHB OLHOH H TOH ke (purypsr?

B TeueHue elue 1es10ro Beka 06/1acTb NpUMEeHEHHs METOJ0B
MepCeKTHBE OCTaBajiaCh OTHOCHTE/IbHO OrPaHHYEHHOH U He
BLIXOJHJIa 32 pPaMKHU H300pa3suTeNbHOrO HCKyccTBa. Matema-
THYECKH OCHOBHOM HJi€ell MePCNeKTUBLl SIBJSETCH Hjesl Hpo-
EKI[MH; 5Ta 3Ke UJes JIEKHT B OCHOBe KapTorpaduy, nosy4us-
mefi HHTEHCHBHOE Pa3BUTHE B CBS3H C HEOGXOLMMOCTBIO OIH-
CaHHsi M ydera pe3yJbTaroB BeJHKHX reorpaduueckux
OTKDHITHH €eBpONefCKUX NyTeleCTBeHHUKOB KoHia XV B,
BkJ/oueHye NPOEKTUBHBIX METOJOB B MAaTEMaTHKY 0GOraTH-
Jio 1 o6HOBUJIO reoMerpuio. TlocnenHsst nmonyuuna GuicTpoe
pasBHTHe mocje BBIXOJa U3 MeyaTH HECKOJbKHX M3JaHHil
«Konnueckux cevenuit» Anomnonns (k 1600 r.). Uurepec k
reoMeTpvH BO3poc mocae Toro, Kak Kensep (B 1609 r.) muc-
nosb3oBal ee B QOPMyJTHPOBKE 3aKOHOB JBIKEHHSA MNJIaHeT.
3apoxkieHne NPOeKTHBHLIX METOOB OGHOBHJIO OCHOBHBIE 10-
JIOXKEHHSI TEOPHH KOHMYECKHX CEYEHHH H MO3BOJIMIO YHUH-
LIHPOBaTh €e METOEL,

Tpya Mesapra

T0 BO3pOX/eHHe reoMeTpHH GbLIO [e/IoM ypoxeHna JIHoHa
Kupapa Ilesapra (1591—1661) — npaktuka, apxHTeKro-
pa, HHXKeHepa, XOPOIIO 3HAKOMOro ¢ TPyAamH ATNOJJIOHHS.
Ilesapr He nmuTan CKJIOHHOCTH K YMO3PUTEJbHBIM MOCTPOe-
HHUSIM M HaMmepeBaJICA NOMOJHHTH TEOPHIO KOHHYECKHX Cce-
YeHHMH OTKPBITUAMH XYJOKHHKOB B 0GJIaCTH MEePCreKTHBHI H,
C ApYyro# CTOPOHBI, yCOBEPLIEHCTBOBATb METONEI XYIOMHH-
KOB, HHXXEHEPOB H KaMeHOTecoB, chOPMYHPOBAB HX B CXKa-
THIX MaTeMaTHyeCcKUX TepMmuHax. Ero ocHoBHo# Tpyn «Uep-
HOBOH HaGPOCOK NMOAXOJA K ABJEHWSAM, NPONCXOAAILHM TpH
BCTpPEYE KOHyca ¢ miIocKocThio» (1639 r.) 6bi1 HanewaraH Bee-
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ro B 50 sKsemnisipax, po3JaHHbIX aBTOPOM CBOHMM JPY3bsM-
reoMerpam Ijisi o6/ierueHuss OOCYKIEHUS ero NOJOXKEeHHH, H
BCKOpe cran Gu6muorpaduyeckoin pepkocrbio. o 1950 r.,
Korfia Gbl1 oGHapyxKeH 3K3eMmJsip 3Toél paGortel B Hammo-
HaJbHOM OGuOaHOTeKe, Obl1a M3BECTHA BCEro OfIHA KOIHS,
cnenaHnas Jlaupom (oHa HaiiseHa B 1854 r. M. llanem u
nepeusgana B 1864 r. ITyngpa, usmarenem tpynos Ilesapra).
OrpanunuyedHoe pacnpoctpaHeHue «HepHoBoro HaGpocKan,
BO3MOXHO, OOBSICHSIET, [OYeMy OH MMeJ TaKOH HeBGoJbLIOoH
pesonanc. Creflyer H0OaBUTH elle M TO, YTO OH CYHTAJCH
TPYAHOYHTAEMBIM H3-3a CTPAHHOH M OPHUrHHAJILHOH TepMHHO-
JIOTHH, HCIOJIb30BaBlLIei GOTaHHYECKYI0 CHUMBOJMHKY. Ona
BIIOJIHE OTBevaJsia TpeGOBaHHUSAM 3CTETUKH 6apOKKO, BHIpaXKaB-
mefi pacTHTe/NIbHEIMH MeTadopaMu GYypHOe KHIEHHe KHU3HH.
OHa cBHJETeNILCTBOBa/a TaKkKe O cTpeMyeHUH [lesapra u
ero Jpyseil, uieHoB «MepceHHoBcKo#l akanemuu» (1635 r.),
K OOHOBJIEHHIO TEDMHMHOJIOTMH BO H30eXaHHe NyTaHULB H
JABYCMBICJIEHHOCTH, MOIyIIUX BO3HHKHYTb IPH HCIOJb30Ba-
HHUH CJIOB U3 Pa3roBopHoro fi3blKa. Tak, Jlesapr HasbiBaer
LUTHHID HYECKOEe WIH KOHHYECKOe TeJIo «CBUTKOM» (rouleau);
CeKYIYI0 IIOCKOCTb, OTJIHYHYIO OT OCHOBaHHS,— «IJIOC-
KOCTbIO cpe3a cBUTKa» (plan de coupe du rouleau); snnunc —
«Hegocratkom» (défaillement); mapaGosy — «npupaBHHBa-
Huem» (égalation) u runepGosy — «usbbiTkOM» (Outrepas-
sement). IlocnenHue TpH TePMHHA UHTEPECHHI T€M, UYTO OHH
HaNOMHHAIOT TEPMHHOJIOI'MIO aHTHYHOT' O METO/a [P HJIOKEHHUA
nomanedt (cM. TepMHHOJOrMI0 AnosuioHus Ha c. 81—83).

3a ucxopHoe onpenesneHue ceueHus Jlesapr B3sAa nepe-
ceyeHye KOHyCa € MJIOCKOCTBIO; MPH 3TOM OH paccMaTpHBal
BCE BO3MOXKHEIE MOJMIOXKEHUS IJIOCKOCTH. DTO 3aCTaBHJIO €ro
OTHECTH K CeMeHCTBY KOHHYECKHX CeueHUH OKDYKHOCTb
U cucreMy JByX mnpameix, Hurepnperupys KoHHYeCKHe
CeueHHUs1 KaK MPOeKIHH OKPYHHOCTH C LIeHTPOM NPOEKIHH B
BepIliHe KOHYCa, OH NepeHec Ha HUX CBOHCTBA OKPY2KHOCTH,
Jiexailneii B OCHOBaHHM KOHYyCa, DTO HOBILECTBO I1O3BOJIMIO
eMy, U3YUHB pexJe Bcero CBOACTBa KPyra, pacrnpocTpaHHThb
UX 0e3 JONOJHHTENBHOrO J0Ka3aTeJbCTBa Ha KOHHUECKHe ce-
uenus1. IIpeumymectBo 3TOH NPOEKTUBHOH TOUYKH 3PEHHS
BHAHO Cpa3y: BMeCTO TOTrO 4TOGHI 11O OTAENbHOCTH H3y4aThb
KaX/IpIH THI KOHHYECKOTO CeuyeHHs, OHA MO3BOJSAET CO3JaTh
oOLIYI0 TEOPHIO, CIpPaBeiJIUBYIO AJi BCEX THIIOB KOHHYe-
CKHX CeueHHi,
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B ceoem«Tpakrare 0xuBonucu» AJIbOepTH yCTaHOBHUII, 4TO
nepcrekTHBa Npeo6pasyerT CUCTEMY Napalule/bHbIX MPAMBIX
B MYYOK MPSAMBIX, NPOXOASUINX Yepe3 OLHY TOUKY, H, YTOOH
COOTBETCTBHE MEXJy 3THMH JAByMs CHCTeMaMH OblIO MOJI-
HeiM, Jle3apr BBeJ HOBYIO TOYKY Ha KaxJOH npsMOA —
«GECKOHEUHO YJAJIEHHYIO TOUKY». DTa TOYKa NMPHHAJJIEKHUT
KaXjoi npsaMoil cucteMbl, U Jlesapr BBen corJamieHde, 1o
KOTOPOMY OHAa Ha3bIBAeTCH TOYKOH MNepeceyeHHsi CHCTEMb

sssssssssee 4. Teopema [lesapra 00 MHBOJIOUHH SREENENSETE

AB-AB' _ A'B-A'B'
AC-AC ~ AT-AT

B npoeKTHBHON reOMETPHM BCerga paccMaTPHBAeTCS MOJHBIA ye-
THpeXBepIIHHHUK: ecid L, M, N, P—ueThipe TOYKH, HHKaKHe TpH
H3 KOTOPHX He KOJIIHHEapHbl, TO MMEIOTCs IIeCTb CIOCOGOB COeJH-
HATb HX TPSAMBIMH; 3TO U €CTb LUECTb CTOPOH NOJHOTO YeTbipexsep-
[IHHHHKA,

napajyieIbHBIX OpaAMBIX. Takum o6pasoM, NapasliesbHbie
npsiMbie 4 MyYOK NPSIMBIX HMEIOT OfHY M Ty 2Ke TpPHpOLY,
3a HCKJ/IOUEHHEM TOro, YTO TOUKA NepecedyeHUs napaliieb-
HBIX TPAMBIX yJa/leHa B 6eCKOHEYHOCTb. AHAJIOTHYHHIM OG-
pa3oM OH BBeJI NOHSITHE «GECKOHEUHU YAaJeHHOH NpAMOi»,

Je3apr ycTaHOBHJ Ha NpHMEpPe OKPYKHOCTH CBOHCTBO
KOHHYECKHX CedYeHHUH, CBs3bIBalolllee LIeCTh IPOH3BOJLHO
BoiOpaHHHIX Ha HHX ToueK. OH paccMaTpuBaj YeTbIpexBep-
wrHHMK LMNP, BrvicaHHBIA B OKPYXHOCTb (CM. Ta6u. 4),
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H [IPSIMYIO, NIepeceKalolyIo IPOTHBOJIEXK Al He CTOPOHE LM u

PN uerbipexBepIuMHHHKA B TOuKax A 1 A’, IBe Apyrue npoTH-

BoJIexKauiue cTopoHsl LN u MP B Toukax B u B’ u okpyx-

Hoctb B Toukax C u C’. Torma 3t TpH napel Touex A, A',

B, B’,C, C' 00pasyioT <uHBOAIOLUIO», T. €. %'—j—%
A'B-A'B o M

= qrg. A7C7+ JTO TMOHATHE BOCXOMUT K MeHesnawo u ITanny,

XoTsl TepMMH npuaymad JlesaproM. DTH LIECTb TOYEK NO-
[IapHO COIpSKEeHHL.

B coorBerctBum ¢ TeMm, uro Jlesapr cuuran KOHHYECKOe
CeueHHe BCEro JIMLIb NEPCEeKTHBOA OKPYXKHOCTH, JJsi HEro
6blya SICHA CIpaBeJUIMBOCTb 3TOH TeOopeMbl AJsi YeTbipexBep-
IHHHHEKA, BIHCAHHOTO B JOOOE KOHHUYECKOe ceyeHHe, ecsIy
npeaBapUTeNbHO [0Ka3aTbh, YTO IEPCHEKTHBAa COXPaHsAeT
CBOACTBO MHOXeCTBa TOYeK 00pasOBBIBaTb HHBOJIOLHIO.
Urobbl JoKasath 310, [le3apr Bocnonb3oBascs paboramu Me-
Hesgaa M [lanna.

3arem [le3apr paccMoTpes chayuyai, Korja JBe conps-
JKeHHble TOYKH COBIAJaIoT:

(4B _ _(A'B)® |
AC-AC’ — A'C.A'C”

. sy oo 60 10 (22 = (42)"

ecmi B=B’, 10

Toraa uersipe Touku A, A’, B, C SIBASIIOTCS 2apMOHUUECKOL
wemeepKoll TOueK, T. €. 1Be Touku A u A’ eapmonuuecku pas-
Oeasorn napy ABORHBIX ToueK B u C, ABJ/ISIOTCA 2apMOHUYe-
CKU CONpAdCeHHbiMY OTHOCUTENbHO TodeK B u C.
CoBpeMeHHOe onpejiejieHle B TepMHHaX ABOHHOrO OTHO-
meHus Gblo faHo mo3xke (B 1827 r. MéGuycom). [esapr
BBeJI 3TO TOHATHE B JIONOJHEHUH K TPYAY rpaBepa A. Bocca
«O6muit cnoco6 r-ua Jlesapra UCnoJb30BaHUs ePCIEKTHBbI
H T. I.», B KOTOPOM 3TOT yueHHK [le3apra melTajcs B HOMy-
JsipHOft popMe H3JIOKHUTH UJEH CBOErO YUHTe/sl H 3aBOEBaTh
LIS HUX Gosiee MIMPOKHA KDPYr CTOPOHHHKOB (1648 r.).
JlBoliHOe OTHOLIEHHe YeThipeX KOJJIMHEeapHbIX TOYeK
onpezensiercs HopmyJIoh: ca DA
(A, B, C, D) =‘C—,B-Z DB *
Korza oxo paBHO —1, 3Tu yeTsipe TOUKH 06pa3yiOT rapMOHH-
yecKylo uerBepKy. Korza ogna us Hux siBasiercsi GeCKoHed-
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HO yJaJleHHOH TOYKOM, €e FapMOHMYECKH CONpsDKeHHas Ha-
XOAHTCA B CEPefiMHe OTpe3Ka, 06pa3s0BaHHOro ABYyMS IpY-
IIMH TOYKaMH.

IIpy noMoumM TOHATHA TapMOHUYECKOH UeTBEPKH TO-
4eK M ee WHBApHAHTHOCTH 1O OTHOIIEHHIO K MPOeKLHH (1o-
CKOJIbKY TIPOEKIHsI COXpaHsieT CBOACTBO IPYMILl TOYeK 00-
PasoBLIBaTh HHBOMOILHIO) [le3apr pa3pa6oTaJ Teop Hio NOJsP

s 5. Monspa TOUKM OTHOCHTENLHO OKPYXKHOCTH NSNS

BA CA e
(A, E, B, OO=35¢g=(, E', B, C)=—I

Ecau BCC'B’— ueThipexBepiIHHHHK, BOHCAHHH B OKPYIKHOCTB,
JBE CTOpPOHH KOTOPOrO INepecekaloTcsi B Touke A, To moJsipa mpo-
XOJMT uepe3 ABe ApYyrue TOUYKH HepeceueHuss cTopoH Dy u D,

TOYKH OTHOCHTEJIbHO OKPYXKHOCTH, a 3areM MOCPEeiCTBOM
TNPOEKIMH U3 TOUKH, HaXOAsUIEHCs BHe MJIOCKOCTH (UrYpHI,
H Janee, NOCPEICTBOM CeUYEHHs NMPOEKLHH, PaclpocTPaHulI
ee Ha BCe KOHHYecKHe ceuenus. Ecnu Touka A Haxomurcs
BHE OKPYXXHOCTH (TOYKa, Ha3kiBaeMasi NOJIOCOM), TO Ha BCS-
KO cexyieii, mpoBeleHHOH M3 TOUKH A M nepecekatwoulei
OKPYXKHOCTb B TOYKax B u C, cyuiecTByer ueTBepTasi TOYKa
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E, rapmoHuuecKH conpsikeHHast ¢ A OTHOCHTeNIbHO Napsl TO-
yek B u C (cM. Tabn. 5). 1151 Bcex CeKyIUX S 3TH UETBEPTHIE
rapMOHHYECKH CONpsKEHHbIE C A OTHOCHTENBHO Maphl TOYEK
B u C TOUKH JeXar Ha ONHOH NpAMOf p, HA3BIBAEMOH NOJA-
poit Touku A. To ke camoe BepHO U AJs TOYKH A, Haxons-
meiica BHyTpH Kpyra. Ecam A — BHewmHsia TOuKa, TO ee

1
A
VAl

I
1}
[
i}
]
]
i
I
]
I
|

\
\
\

Puc. 4.5.

nonsipa COeMHseT TOYKH KacaHHsl KacaTeNbHbBIX K OKPYX-
HOCTH, TIPOBEJEHHBIX U3 TOUYKH A. AnoJutoHuil usywas rap-
MOHHYeCKHe CBOHCTBA MOJSAP, HO OH YCTaHOBHJ HX MO OT-
JeNbHOCTH IJA KaXKJAOro THNa KOHHYECKOTO CedeHHs.

IlpuBeneM Takke BaXKHyIO TeopeMy, HoKa3aHHyIo [lesap-
roM B fonoJiHeHuH K pa6ore Bocca, koropyto [ToHcese noso-
JKHJ B OCHOBY pa3pabOTaHHOH MM TeOpHH TOMOJIOTHi:

«Ecau sepuiunbt 08Yyx mpeyz0AbHUKO8, PACNOLONCEHHOLX
8 npocmpancmee uau 8 00HOU NAOCKOCMU, Aexcam NONAPHO
H@ mpex Npambix, nepecexaroUyuxca e 0OHOL mouKe, mo cooms-
semcmeyrouue CmopOoHbL IMUX MpeyeoAbHUK08 nonapHo nepe-
CEKQIOMcs 8 mpex Mo4Kax, aexcaujux Ha 00HOU npamod, u
obpamno». (CM. puc. 4.5.)
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BBuIy OTHOCHTE/JILHOrO Heycliexa CBOHX reoMeTPHYeCKHX
uuefi lesapr Bce BHUMaHHe COCPENOTOYM HA MPHIOKEHHAX
1 ¢ 1645 r. mocBATHI ce6sl Kapbepe apXHUTEKTOPA.

Tem He MeHee ero upen OblIM TOAXBayeHb ABYMS €ro
yuenukamu: Biesom ITackanem (1623—1662) u @uaunnom
Jlanpom (1640—1718).

Mackanb u Jlaup

[Tackasnb O4eHb GBICTPO YCBOMJI HOBHIE MPOEKTHBHBIE METO:
Ibl H TMOHAJM, HACKOJBKO OHM BaXKHbl W HHTEpecHbl. B BO3-
pacre 16 Jier OH Hanucas HeGOJIBIION TPAKTAT O KOHUYECKUX

o 6. Teopema IMackans: MucTHueckas rekcarpamMmma SEEEENEED

A
e
\
// N
/ AN
4
/ €N %
e \ S TE \
/ P Sull ) N4 \
4 e \ /’\\\ \
/:’,—* \ / ~ \

(\

Eciu ABCDEF — wiecTHYrOJIbHUK, BIIMCAHHBIH B KOHHYECKOE ce-
YeHHE, TO TOYKH IlepeceueHHs TpeX Nap MNPOTHBONOIOKHBIX CTOPOH
AB u DE, BC u EF, CD u FA nexar Ha OZHOH NpsIMOM.

CedyeHHsX, B KOTOPOM HCIOAb30BaJ Merojiel [le3apra. O6 stom
TPaKTaTe Mbl 3HaeM TOJbKO W3 3aMeuaHHUs JlefiOHULA, KOTO-
phiii ero Bujed B [lapuxe u onucan B NUCbMe K NJIEMAHHUKY
ITackaasi. «OneIT 0 KOHMYECKHX cedeHusax» («Essai sur les
coniques»), HanucauHbii B 1640 r., mocTHra Ta e y4acTb,
HO B 1779 r. oH 6bl1 3aHOBO OTKPHIT. B 3THX IBYX Memyapax
chopmysupoBana 3HameHuTasi TeopeMa [lackajis O «MHCTH-
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yecKoO# rekcarpamme», Jra TeopeMa 3aHHMaeT IeHTPalbHOe
MeCTO B U3yYEHUH CBOHCTB KOHHYECKHUX ceyeHui (cM. Tabi1. 6.)
[Tackajap HamMeTWs1 ee JOKA3aTeJbCTBO C MOMOIIBIO TepCcrek-
THUBBI: TPU TOYKHU IepecedeHUsT NPOTUBONMONOXKHBIX [ap CTO-
pOH 1I1eCTHYTOJbHHKA, BNHCAHHOTO B OKPYXKHOCTb, JexXaT
Ha OJlHOH NpAMOH, W HOCTaTOYHO IIPOM3BECTH Npeobpas3oBa-

Puc. 4.6.

HHe 3TO! (Uryphl ¢ MOMOMIBIO IEHTPaNbHOH NPOEKIHH, UTO-
6bl PacpOCTPaHUTL 3TY TeopeMy Ha JioGhle KOHHYeCKHue ce-
YeHusl.

Jlaup B cBoux «KoHuueckux ceueHusix» («Sectiones co-
nicae», 1685 r.) ucnonb3oBas NPOEKTUBHLIE METOMRLI, YTOGHI
NpeACTaBHTb MOYTH MOMHLIA CBOX U3BECTHHIX CBOMCTB KOHU-
uecKuX ceyeHuil. K HMM OH JOGaBHJI HECKOJNHLKO HOBBIX pe-
3yJIBTATOB,

B Tteopuu nosasip Jlaup nokasan, uro, Koria nomoc P
npoGeraer npsMyIo ¢, noJsipa p TO4KY P BpaiiaeTcs BOKpPyr
nomoca Q mpsimoit ¢ (cM. puc. 4.6).

5. AHaquTHuecKasi reomeTpus
u uccienosanne kpusbix B XVIII B.

[Tocse paGor Jlaupa npoeKTHBHbE METOAB! MOYTH Ha WeJbIH
BeK GblIM mpefaHbl 3a6GBeHHI0. DTO 00BACHAETCS OTYACTH
pacuBeroM B XVII B. MeTomoB ncuHc/IeHHs] GeCKOHEUHO Ma-
JILIX, KOTOpBbi€ BCEle/]Oo 3aBjaje]d yMaMH MaTeMaTHKOB, a
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TaKkxKe GOJbLIOH MONYJIAPHOCTBIO METOfa KOOpJAMHAT, Ony6-
aukoBanHoro P. Ilekaprom B ero «[eomerpum» (1637 r.).
K ToMy Xe pasiinuue B TOUKaX 3peHHsl NPOTHBOMNOCTABHUIO
Hesapra u Jlekapra. Xorsi 06a OHM CTPEMHJIHCH K OTHICKa-
HHUIO O0II1ero NMoaxoja, CHocOGHOro YHUGHUHPOBATL H YIPo-
CTHUTb MaTeMaTHYECKHEe METOJbl, OHH NpHAEPKHBAJIUCh pas-
HBIX MHEHHH OTHOCHTEJbHO TOTO, KaK K 3TOMY MOXHO I Hii-
TH. [lesapr Bepus B MOTyIecTBo reometpuy, Jlekapt e Bce-
Leso noJarajcs Ha afre6py.

JlekapT cuuTajJ aHAJIUTHYECKYIO TFEeOMETPHIO B GOJIBIION
Mepe npuyokeHueM anreGpbl K reoMeTpuu. BHauase oH Hc-
N0b30BaN anreO6py Kak MHCTPYMEHT AJISA pelieHHs 3ajay Ha
reoMeTpHYecKHe IMOCTPOEHHUS, 3aTeM IOCTeNeHHO Y Hero mo-
ABWJACh HJlesl YPaBHEHH® KPHBOH.

«Hmaxk, sceaan pewums Kaxyro-Hubyos 3adauy, credyem
cnepea ee pacCMampueams Kax yoice pewleHHyw u 0ame Ha-
36QHUS BCEM AUHUAM, KOMOpole npedcmagasomcs Heo6x00u-
MbiMU 045 ee nOCMpPOeHUS, NPUMOM HEU3BECMHbIM MAK He,
KaK U u3secmubim. 3amem, He Npogo0s HUKAKO2O0 PA3AU4US
MeNCOY SMUMU UBBECMHBIMU U HEUBBECMHbIMU AUHUAMU,
HYNCHO 0603pemb mpyoOHoCcmb, CAe0Ys momy nopaoky, Komo-
poiil noxasvisaem Haub0ee ecmecmeentbim 06pa3oM, KAK OHU
63aumro sasucsm dpye om dpyea, 00 mex nop, noka xe 6ydem
HatideHo cpedcmeo ebupasums 00HY U MYy e eeAudury 0607~
Kum 00pasom: 3mo mo, 4mo HQ3bIBAeMcs YpasHeHuem, u6Go
YNEHbL, NOAY4EHHbIE OOHUM U3 dmux 08yYyx cnocoGos, pagHol
uneHam, nosyuerHom Opyeum. H credyem Halmu cmoavko
nodobHbix YypasHenul, CKOAbKO Gbla0 npednosoNeHo Heus-
BeCMHBIX AUHULLY.

Hpea ypaBHeHusi Kpusoi OGosiee $IBHO BLICTymaer y
Il. ne Pepma, koropbIll He3aBHCHMO OT [lekapra oOKoJo
1629 r. OTKpbUI OCHOBHOH NPHHLMI aHAJHTHYECKOH Treo-
merpuH. OH Gbl1 OMy6AHKOBAH TOJABKO B 1679 r. B ero pa-
6ore «Isagoge» («BBeneHuHe B H3yueHHe NJOCKUX M TeJECHBIX
MECT»).

Meron ®epma Gbl1 OCHOBaH Ha B3aHMHO OXHO3HAYHOM
COOTBETCTBHH MeX]Y TOYKaMU MJIOCKOCTH U NapamMH 4YHcen
(¥, ¥) ¥ craBWI B COOTBETCTBHE KPUBBIM HX YpPaBHEHHS
f(x, y)=0.

B cBoux nccenoBanusx depma HCXOLUI U3 paGoT penu-
KHUX aJIeKCaHAPHHACKHX YyueHbIX, ¥ B YAaCTHOCTH ANOJIOHHS, .
KOTOpBIE€ OH CTPEMHJICA BBIPAa3UTh Ha are0paHyeckoM A3biKe



5. AHAJIUTHMYECKAS! TEOMETPHSI 189

Buera. [Tonoxenue Touky P Ha KpuBOi (UKCHPOBAHO AJIH-
Hoft A, u3MepeHHOH Ha KakoH-HHOY[b OmpejeseHHOH, B3fl-
TOH 3a OCHOBY NPAMOH OT Haya/JbHOH TOUKH O 1O HEKOTOPOH
ToukHd Z, ¥ AjauHo#l E ot Z fo P. Koueln, E onuchiBaer Hauly
KpHBYIO: «Beakuil pas, K020a 8 3aKAIOUUMELLHOM YPaBHeHUL
umeromcs. 0se HeusBecmHble 6EeAUYUUHbL, MO HAAUUO UMeemcs
Mecmo, U KOHel, 00HOU U3 HUX ONUCHIBaem NPAMYIO UAU Kpu-
syro aunuto» (cM. puc. 4.7).

depma HcenefioBas anre6paHyecKue ypaBHEHHsI OTHO-
cureibHo A M E, a Takxe ONUCHIBaeMble WMH KpPHBBIE.

P

®

Z
Puc. 4.7.

OH ycTaHOBHJ, YTO ypaBHEHWs IepBOil CTeNeHH NpeAcTaB-
JISIOT NpsAMble, a yPaBHEHUS BTOPO! CTeleHH — KOHHYecKye
ceueHus.

Iekapt oromwes ot ApeBHefi K/1acCHQHUKAUUH KPUBLIX Ha
IJI0CcKHe (MPSAMbIE ¥ OKPY2KHOCTH), IPOCTPaHCTBEHHbIE (KOHH-
yecKHe ceyeHHsl) W JIHHefiHble (Bce OCTajbHBIe, TaKHe, KakK
KOHXOHJa, CliHpa/b, KBaJpaTpuca H T. J.) U BBeJ 1Ba HO-
BbIX KJlacCa: TeOMeTpHYeCKHe M MeXaHH4YecKHe KpHBHIE,
T. €. B COBPEMEHHOH TEPMHHOJIOrMH aJjrebpanyeckue H
TPaHCHeHeHTHbe KpUBLIe (cM. TJ. 6). OH cuutan npuemie-
MBIMH TOJIKO NepBble H KJacCHpHUIHPOBaJ HX MO CTeNeHH
COOTBETCTBYIOIIEI'0 YpaBHEHUS.

Anre6pauueckass KpuBasi nmopsiika n — 3To ajreGpau-
uyeckasi KpuBas, yPaBHeHHe KOTODOi MpH TMOMOUH PauHo-
HaJIbHBIX Orepauuii CBOAMTCA K MHOIOY/IEHY CTeleHH n.
Taxk, kpuBas V' x+V y=1 sBasercs ajreGpan4ecKoi KpUBOH
BTOPOro MOpPSfKa, MOTOMY 4YTO ee ypaBHeHHe BO3BEIEHHS-
MH B KBajpar NpHBOAuTCA K BHAY 4xy— (l—x—y)2=0.
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Baaropapa yno6CTBY METONOB M MpPOCTOTE aJIrOp HTMOB
aHaJMUTHYEeCKast reOMeTPUsl HeMeIJIeHHO 3aBoeBaJsia GOJIbIoe
YHCJIO CTOPOHHHKOB H ee NepBoHavaibHbIe MeTOAb! GbLIH pac-
mupens: ®©. Ban CxooreH BbiBen B 1649 r. ¢opMyJibl 3ame-
Hbl KoopAuHar, Bamnuc nepsbim (B 1655 r.) paccmorpen or-
pHuaTesbHBle abciycchl U opauHath, HeloToH, a 3aTeM SIkoB
BepHynnn u3o6penu mossipHbie KOOPAMHATHI, B KOTOPBIX
TOYKH IJIOCKOCTH 3a1aBaJIACh NMPH HOMOULH (UKCHPOBAaHHOM
TOYKH M BRIXOJSAIIEro U3 Hee Jiyua 1), Beliau HccseoBaHbl HO-
Bble KpHBBIE: JIeMHHCKaTa, JiorapudpMuueckass Cnupaib,
HenHas JUHUS, OHKIOUAA (M. 1. 5, ¢. 251—252) u ap.

B XVIII B. MaTemaTuky o6paTHIUCh K QHU3UKE; 3TO, KAK
OpaBujo, TPeGOBAJIO XOPOIIEro 3HAHHWA CBOHCTB KPHBHIX H
MOBEPXHOCTEH: TPaeKTOPHH ABHKYIUXCS TeJl PeICTaBJISIOT
coGoil KpuBble, Tela OrpaHH4YeHbl [OBEPXHOCTAMH.

BrIcTphIe yCnex U HCUHCIeHHsT GECKOHEUHO MaJIbiX HaBaJiH
HOBblE MHCTPYMEHTHI, TNPHUrOAHBIE IJIS HCCHENOBaHHS STHX
KDHBBIX U foBepxHoOcTefi. OHH NO3BOJANN H3y4yaTh CBOHCT-
Ba, MEHSAIOLULHeCH OT TOYKHY K Touke, Ha ocHoBe o6benuHenus
METOIOB HCUHCHEeHHs GeCKOHEYHO MaJbiX H aHaJUTHYECKOH
reoMeTpUM BO3HHKNA AupepeHIHaNbHAS TeOMETpHs, pas-
BHTHE KOTOPO# TECHO CBSI3aHO C Pa3sBHTHEM aHAJIHUTHYECKOH
reoMeTp UH.

CucremaTHyecKoe HCCJIeJj0BaHHE IJIOCKHX aJnrebpamnue-
CKHX KPHUBBIX, H B YaCTHOCTH M3yUeHHe KPUBBIX BHICIIHX MO-
PSIAKOB, TPHBEJNIO K PaCIIHPEHHIO M3BECTHBIX CBOHCTB Kpu-
BbiX. Hanpumep, kpuBbie Goslee yeM BTOPOro nopsiika MOTyT
HMeTh OCOOEHHOCTH, OTCYTCTBYIOLUIHME Ha KPHBBIX MEpPBOro
HWJIH BTOPOro NOPsJKa: TOUKM INeperuGa, KpaTHbIE TOYKH,
TOUKH Bo3Bpara (cM. Tabu. 7).

Bouin m3yueHnl mepeceueHus kpusnix. K. Makiopen
chopmynupoBan B cBoefl pabore «Geometria organica»
(1720 r.) caenyiomee cBoficTBO: «JIge naockue arzebpaudeckue
Kpusble COOMBEMCMBEHHO NOPAGKO8 m U n umenm 6000,
m+n obuux moyexs. ditnep u I'. Kpamep (1704—1752) 6Ge3
0coforo ycmexa mNbITalHCh ero JokKasaTh, 3areM . DBesy
(1730—1783) man GoJsee HOMHOE [OKA3aTENLCTBO 3STOrO
cBoiicTBa. TeopeMa mofydusia ero uMd.

1) OtpunaressHble OpAMHATH paccMaTpHBan yxe JekapT, a mosap-
HBIMH KOOpPAHHaTaMH N0JIb3OBajicA eile Apxumep B Tpakrtare <O cndpa-
aax»,— Ilpum, geo,
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O—Touka BO3BpaTa

¥
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Lucconna (duoxaa)
C ypaBHeHHeM B JEKapTOBHIX KO-
OpJAMHATaX:

x (2 +y%) =ay?,
B NOJIIPHBIX KoopAHHaTax (p, 0):
—a sin? 0
cosf’

O—1poiiHas Touka

y

KpuBass uyerBeproro mnopsika
C ypaBHEHHEM B JEKapTOBHIX KO-
OpAHHATax:

ay® — 3ax3y =x4,

O— nBoiiHasi TOuKa

¥

B St St St St bkt ey P S G Gt St St St W W

Crpodouaa
(paccMoTpeHHas
1645 1.).

Ee ypaBHenne B JAEKapTOBHIX
KOOPAHHATAax:

x (4 =a (2 —y9),
B NOJSIPHHIX KOODAHHATaX:
cos 20
cos 6

PoGepBasnem B

S
RN

I'unonukIoHKa ¢ TpeMs TOUKa-
MH BO3Bpara (ucc.nenosaﬂuan
diinepom B 1745 1.).

Ee ypaBHenne B JeKapTOBHIX
KOOpAUHAaTax:

3(x2+y’)2+8a(x2(g|_—;;c’);l;_0
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INepBeiit MMNYJbC K M3YYeHMIO noBepXxHocTeil GbLT AaH
NOMNLITKAaMHU ONpeieNuTh GopMy 3eM/IH B OTBEeT Ha KOHKYPC,
o6baBneHHbl lapmkckoli akanemuel. Beuto paspa6oraHo
npeACTaBJeHHe TOBEPXHOCTH, MOrPYKeHHOH B MPOCTPAHCT-
BO, ypaBHenueM W (x, y, z)=0 oTHOCHTE/NLHO TpeXx KOOPAH-
HaT. Kunepo BblBes1 ypaBHeHMs] HECKOJbKHX MOBepXHOCTel
BTOPOro nopsjka (cepa, nuauHAp, napabosoua, ABYIOAOCT-
HBIfl runep6osIou], 3JUIHICOUN), a DiJiep CHCTEMAaTHYECKH
u3yuus ofllee ypaBHeHHe BTOPOH CTeneHH OT TpexX Mepe-
MEHHBIX, NpPEeACTaBJsoNee KBaJPHKH.

Knepo nmoka3sai, 4TO npocTpaHCTBEHHBIE KPHBBIE MOXHO
onucaTh Kak IepeceueHue ABYX MOBEPXHOCTEd.

B konue Beka 'acmap MoHX moJy4yus BaKHble pe3yJib-
TaTHl 110 MPOCTPAHCTBeHHOH AuddepeHnnaIbHOA reOMeTPHH.
B cBounx paGorax oH BepHyJICS K METOAAM YHCTOH FeOMETPHH,
KOTOpbie TOC/e TEePBBIX T'OJIOBOKPYKHTEJNbHHIX YCIEXO0B
NPUIIY B YNaA0K U IMOYTH MOJHOCTBIO HCUE3JH U3 MaTeMa-
THKH. MOHX NMpu3biBajJ K U3y4YeHHUIO NPOCTPAHCTBEHHHIX (u-
T'yp, Y4YHTbIBaolleMy o6a acreKkTa — aHaJIUTHYeCKH# U reo-
meTpHueckuii. EMy ypamoch aaTh mepBbiii TOMYOK K OGHOB-
JICHHIO YHUCTOH reoOMeTpHM CO3JaHHEeM HauyepTaTeJbHOH reo-
MeTPHH, K KOTOPOH MbI ceiiuac oGpaTHUMCH.

6. Haueprateabnas reomerpus. Facnap Moux

B xone peopranusanuy o6pasoBanus Bo ®paHuuu Bo BpeMs
¢pannysckoii peBomouun [acmap Momxk (1746—1818),
NpMHMMABILHI JesTebHOe yYacTHe B 3TOH KaMIaHHWH, BBeN
HauepTaTe/NibHYyI0 Teomerpuio B mnporpammy HopwmanbHoi
wkose 111 roga. dto Ge pepyafimuil B HCTOPHH HAYKHU CIIY-
yail BHE3aIHOro MOSIBJIEHHS HOBOH AUCLHIUIMHEL C YK€ CJIO-
JKUBIIMMCS TIPEIMETOM, CBOUMH METOJAMH U YETKO OYepueH-
HEIMH IpaHullaMu ofsactu npumeHeHuil. Be3ycnoBHo, cum-
TaTh MOHKa ee €JHHCTBEHHBIM cO3jaTeseM GbLIO Gbl He-
BepHO. Jlaxke eciu TPYZHO Ha3BaTb €ro NpejlIeCTBEHHU-
KOB, CAaMHU KOPHHM HayepTaTe/bHOH reOMETPHH MOXKHO OThIC-
Katb B rpaduyecKux ApUeMax, H3JaBHA HCIO/Nb3YEMBIX Ha
npakTuke. Mok paspaboTan 3Ty AHCHHMIMHY B 1760—
1770 rr., Koraa Kak npenogaBareno MHxeHepHOH WKOJbI
B Me3bepe emy nopyuusiu CI0XKHYIO 3ajauy pacuera peibeda
KPEIllOCTHBIX COOpPYKEeHHil,
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B cBoux Jekuusix B HopmasbHO# 1mKoJe, TeKCT KOTOPHIX
6Bl cTeHOorpadupoBaH, a 3aTeM u3faH B 1799 r. nox HasBa-
uueM «HauepratenbHast reoMerpusy, MOHX YTOUHMJI OCHOB-
HHE [EeJIH U 3ajaud 3TON AUCIUIIJIUHEL

«ITepsas — mouroe npedcmagreHue Ha wuepmesrce, UMEIO-
wem moavko 08a usmeperus, 00veKmos mpexmepHoix, KOmo-
pbie mozym Ovims mouro 3adansl. Bmopas yeav Havepmamens-
HOL ceomempun — 6bIBO0UMb U3 MOYHOZ0 ONUCAHUS MeA 8ce,
umo Heu36eicHo caedyem U3 ux yopmbl u 63GUMHO20 PACHONO-
siceHus». B OCHOBe 3TOH TEeXHUKHU 3aJIOKEHO NpeicTaBjieHue
KaXIoHd TOYKH NPOCTPAHCTBA €€ OPTOrOHAJNbHBIMH MPOEK-
LUSIMU M W 11y Ha [Be B3aVMHO NepreHUKYJsPHbIE MI0CKO-
cti (ropusoHTa/NbHasi M (PPOHTANbHAS IJIOCKOCTH MPOEK-
uuit). Bropas u3 3THX IJIOCKOCTell 3aTeM coBMellaercs C
nepBoil MOBOPOTOM Ha yroJ 5t/2 BOKPYT JUHHM HX Mepeceve-
HHUS, HasbiBaeMo# ocbio mpoekuuii., O6Ge mnpoexuuu m u m’
TOYKH M TOrja HaXOASATCS Ha OIHOM U TOM JKe TepIHeHIHKY-
JIsipe K JIMHUM NepecedyeH Hsl MJI0CKOoCTefl npoeKiuil, Ha3biBae-
MoM auruell ceasu (cM. puc. 4.8). Kaxnoii Touke M mpoct-
paHCTBa COOTBETCTBYeT €AMHCTBEHHasi mapa NpoeKumuit m u
m’, Ha3biBaeMas anwopoli mouky M, v o6paTHO, MOXKHO IIO-
Ka3aTb, YTO KaXAOH Nape NMPOEKLHU# m U m’, JexXallux Ha
OZHOM U TOH XXe NPAMOH, NePNEeHAUKYISPHON K JIHHUK Nepe-
CEeueHHs MJIOCKOCTeH NMPOEKLHH, COOTBETCTBYET €AMHCTBEH-
Has Touka M npocrpaHcTBa. DTO B3aUMHO OHO3HAYHOE CO-
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OTBETCTBUE NO3BOJIAET Ha OCHOBE IJIOCKMX SMIOP JE€1aTh
3aKJIIOYeHHs] OTHOCHTENIbHO MpPOCTPaHCTBEHHHIX GHTYP.

Jna MoHxKa HauepTarteibHasi reoMeTpHsi Obia Npexne
BCero rpapuyecKuM METONOM, TO3BOJSIOUMM YNPOCTHTb
pellleHHe MHOPHX NMPaKTHYECKHX 3ajad, BO3HHKAIOLUHX MPHU
o6TecbiBaHHH KaMHSl, MJIOTHULKHX paGoTax, NOCTPOeHHH Te-
Hefi WM TnepCcneKTHBb, B Tornorpajuu, TeOpHH MallKH
HT I

Tpyn MoHxa copepxkan POCTKH OYAyLIero pasBUTHS
npoekTHBHO# reoMerpun. Ero yuennkam Bpuanmony, Kap-
Ho u IToHcene ocTaBasloCh TOJBKO HX OTBICKAaTb H Pa3BHTh.

7. Tpakrar IloHcene: cuHTe3 H MaHHdecT
NPOEKTHBHOH TreOMeTPHH

JKan-Buxtop Iloncene (1788—1867) paspabatbiBail cBOH
nepBOoHavaJbHble MJEH MPOEKTHBHOH reoMeTPHH, HaxonscCh
B pycckoM mieHy. OH Obli1 opHIepOM HanOJeOHOBCKOH ap-
MHH, TonaJj B mjeH B Poccuu U TaM BoccTaHOBHJ 6e3 MOMO-
iy 3anucefft ¥ Kakux Obl TO HU OBLJIO JPYTMX NHCbMEHHBIX
HCTOYHHKOB T€ reoMeTpHYecKHe 3HaHMSA, KOTOPHIE MOJYyYU.T
Ha Jekuusix Momxka u Kapro. Ha sto#i ocHoBe oH mpoBen
COGCTBEHHBIE HCCJIEJOBaHMS.

«TpakTar 0 NpOEKTUBHBEIX CBOHCTBAX (Hryp», onyGJIHKO-
BaHHBbIH B 1822 r.,— 3T0 nepepaGoTaHHBIA M JONOJHEHHBIH
BapHaHT 3aMeTOK, HanucaHHbIX B Poccun. B Hem oH cHoBa
oOpaTwicsi K NPHHILMIAM, KOTOPHIMH HPOHUKHYT Tpyn e-
3apra, HalUCaHHBIA MOYTH Ha [Ba BeKa paHblle, Pa3biCHUI
HX U BKJIOUMJ B CBOHl 3aMeyaTesbHBIA CHHTE3 MPOEKTHBHBIX
uneft. Ero moaxon 6bl1 6/1M30K BCeM TeM reoMeTpaM, KOTO-
poie Beaen 3a MomxkeM u KapHo BHICTyNa/u NPOTHB 3aCHIbS
MEeTpPHUYECKO# reOMeTPUH, YCYryOJeHHOro HCKJIOUHTEIbHBIM
HCMOJIb30BaHHEM aHAJMTHYECKHX METOMOB.

DTH reoMeTpbl CTPEMUJIUCh NPHAATh CHHTETHUECKOH reo-
MEeTPHH TaKYIO Ke 00IHOCTb, KOTOPasi XapaKTepHa AJisl aHa-
JINTHUeCKOH reoMmerpuu. [lefcTBUTENIbHO, B CHHTETHUECKOH
TeOMEeTPHH U3YYaloTCsi CaMH reoMeTpHUecKHe GUryphl, U Npu-
XOJUTCSl paccMaTPHBaTh MHOTO «CJIy4aeB PacloJiokeHus pu-
Typ» OPH BO3MOXKHBIX JaHHBIX. Mcnonb3oBanye AeKapTOBBIX

KOOPAHHAT H36aBJSJO OT TAKOrO HCC/IeNOBaHHS MHOIHX
CJIy4aeB.
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OGe TOUKM 3peHMsl, CHHTETHUeCKas M aHaJIUTHUecKas,
Moryiu Obl NPEKPacHO AOMOMHATbL APYT JPYyra, Kak H y4ui
MoHxK, HO MaJjo-moMaly HX CTaj¥ INPOTHBOIOCTABJSTD.
B cBoux uepHOBbIX 3aMeTKax [loHcese ucrosb3oBajs Koop-
JIMHATHl, HO B JaJibHefilleM ero Mo3HIHUA yKeCTOUMIach: OH
NOJIHOCTBIO OTKa3aJjcs OT ofpallleHHs K aHAJTUTHYECKO# reo-
meTpuu H 6e3 KomeGaHuil BCTYNHJ B HECKOHUaeMylo MoJIeMH-
Ky CO CTOPOHHHKaMH mocJenHefl.

IoHcesie nepBLIM CTaJl pacCMaTPHBATh NPOEKTUBHYIO Ieo-
MeTPHI0 KaK CaMOCTOSITeJIbHYIO 00/1acTh reOMeTpuH, 06.Jia-
JIAOIYI0O CBOMMH CHelM(pUYECKUMH MeTOofaMH, COGCTBEHHEI
MH pe3yJbTaTaMM M BNOJIHE ONpefeseHHBIMU IENSIMH,

TMpUHIMD NPOEKTHPOBAHMS

B kauectBe obmero merona [ToHcene u36pan nmpuHIMD mpo-
eKTHPOBaHUs, HCMOJb30BaHHBIA JlesaproM AJs pacrpoct-
paHeHUs CBOHCTB OKPYKHOCTH Ha KOHHYECKHE CeueHHs  H
paspaGorannblii IlackaseM B J0Ka3aTe/NbCTBE €ro TeOpEMbI
0 MHCTHYECKOH rekcarpamme,

IToHcese mucan, 4To «u3 OaHHOL mouKy, 63amoti 3a yeHmp
npoexyuu, ucxo0um NY4oK npPamolx, UOYUWUX 80 6CC MOUKU
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uzypol, pacnoaoseHHOl 8 00HOL NAOCKOCML, ecAl nepecetb
IMom. nYy4oK NPOEKMUPYOUUX npAmbix Opy20ll NAOCKOCMbIO,
npou3gosbHoiM 006PA30M PACNOAONHEHHOL 8 RPOCMPAHCMEE,
6 pesyabmame Ha MOt NAOCKOCTU NOAYYUMCA HOBAS Guzypa,
asaswowascs npoexyuell nepgoti». Takum o6pa3oM, Ha Kax-
IO# NJIOCKOCTH, CeKyllell My4YoK MPOEKTHPYIOUHX MHpSIMBIX,
MoJy4aeTcsi MPOeKU st UCXOTHONH QUTYpBHI.

MoxHo Takxe mpefcTaBUTb cebe JBe IJIOCKHE (HIYPHI,
ABJISAIOLHECS NPOEKIUAMH K3 ABYX Pa3JIHYHBIX LEHTPOB Of-
HOH M TOH Xe nJocko#l ¢urypel (cM. puc. 4.9).

[NToHcese moctaBu OGLLYIO 3a/jauy HAaX0XKIEHHS BCEX reo-
MEeTPHYECKHX CBOHCTB, OOIMX IJIs MJIOCKHX CEUEHHH pas-
JIMYHBIX TPOEKUHUH OAHOH (UrypHL

On paccmotpen npeobpasoBaHusi, Gosee o0liye, UeM Te,
KOTOPBI€ MMPOUCXOAAT NMPH NPOSKTUPOBAHUH H CEUEHHU: €C/IH
F n F’ — pBe njiockue QUryphl, NOJy4YeHHbIe ABYMsl cede-
HUAMH OJHOH U TOH ke MPoeKLHH (OZHOrO M TOrO Ke MydYKa
MPOEKTHPYIOIMX NPSMBIX), H €C/H CPOEKTHPOBATh (YUTYPHI
F u F' u3 HeKOTOpO! TOYKH HA OIHY U Ty K€ MJIOCKOCTh, MO-
JiydeHHbIE B Pe3yJibTare QUrypbl Ha3hIBAIOTCS 20 MO0A02U1HbIMI
dueypamu.

Fomonoruo MOXHO TakxkKe OnpeieauTb Kak npeoGpaso-
BaHMe IIJIOCKOCTH B ce6sl, B KOTOPOH BBIGHPAIOTCS LIEHTP ro-

MoJioruu S ¥ och romojioruu s. Toukam A, B, . . . craBaTca
B COOTBETCTBMe Touku A’, B’,. . ., TaKue, uro npsmeie AA’,
BB’, ... npoxonsr uepe3 S u npsimeie AB, ... u A'B’,. ..

nepecekarorcsl Ha ocH s (cM. puc. 4.5). TpeyrojabHuKH u3
Teopembl [lesapra sBISAIOTCS TIOMOJIOMHYHBIMH (DUTypamy,
MOCKOJIbKY HMX MOXKHO npeobpa3oBaTb ONHH B JAPYroH MO-
CPeACTBOM TOMOJIOTHH C IIEHTPOM B TOUKE S M C OCBIO S.

IToncene paccmarpuBan Tak:xe JBe GUryphl, OfHA U3 KO-
TOPBIX MOXKeT OBIThb MOJy4eHa W3 APYrofl KOHEUHBIM YHCIOM
MPOEKTHPOBAHUHA W cedeHMil, W 3ajaBajics BompocaMH 06
00IIUX CBOfCTBaX 3TUX QHUTYP.

KaKoBBI e 3TH CBOHCTBA, <HeHapyuiaemble npu npoeKmil-
posanuu», Kotopeie Tak HHTepecoBaiau [loncene? Hewmen-
JIEHHO OOHAPYKMJIOCh, YTO JJIMHBI U YIJIB HE COXPaHSIOTCS,
HO TOYKH, JiexKaliye Ha OIHON MpSIMOi, OCTAIOTCS JIeXall UMH
Ha OJHOH NpAMO; YTO mepeceKalollyecs: MpsiMble OCTAIOTCS
nepecexaroimumucs 1 T. 1. Takum o6pasom, [ToHcese npumen
K Pa3/IMYeHHIO METPHUYECKHX CBOMCTB, CBSI3aHHBIX C €BKJAHAO-
BBIMH MOHATHSIMM yIJIa M PAcCTOSIHHSA, KaK, Hanpumep, Teo-
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pema ITndaropa, U «IeCKPUNTHBHBIX» CBOHCTB, HHBapHaHT-
HBIX OTHOCUTEJBHO NPOEKTHPOBaHMSA, KakK, Hamnpumep, Teo-
pema Ilackans. a1 u3yuyeHHs] 3THX IOCNENHHX CBOMCTB
IOCTATOYHO YCTAaHOBHTb MX AJIA cJyyasi, KOTAa OHU JIerKO
LIOKa3bIBAIOTCS, a 3aTeM PaclpoCTPAaHHTh Ha OOLMHA ciayvai.

MpuHuun HenpepoiBHOCTH

Moxer c/1yuuThCs, YTO IPH NPUMEHEHHH NP HUHIUIA TPOEKTH-
pOBaHUsA AJA Nepexona OT OLHOH (Uryphl K APYroil HEKOTO-
pbie 3J1eMeHTHl (Uryphl nepecTaHyT ObiTb KOHEUHBIMH HJIH
naxe ucuesHyT. Tak, [lesapr BBenm (PMKTUBHYIO TOYKY Ha
KaXIoH NnpsMoil — OGeCKOHeUHO yJaJieHHYIO TOUKY, 4TO Clie-
JIaJIo TapaJjielibHble MPsMbIE U NPsMEBIE, NlepPeceKaloluecs B
OJIHOI1 TOUKe, 06beKTaMH OJJHHAKOBOH Npupoabl. MoHXK, Ha-
npumep, 6e3 KoeGaHU#A Ha3bBaJ KacaTelbHbie K OKPYKHO-
CTH, NPOBeJEHHbIE U3 HEKOTOPOH TOYKH IIJIOCKOCTH, MHUMbL
MU, €CIM TOUKa Haxonawjiach BHyTpH Kpyra. UroGsl omnpas-
IaTh BBeJIeHHE MHUMBIX 3JIeMEeHTOB, OH chopMyJupoBana ob-
IMA DPUHIUI — «APUHYUN 803MONCHbIX (contingentes) om-
HoweHuti», K KotopoMy obparusncs IToHcesne, naB eMy Ha3Ba-
HUEe «npuHyun Henpepoishocmu». IloHcene paccmatpuBasi
«HeKomopyio uzypy 8 obuem noaoxceHuu», 3ateM chopmyau-
poBan caepylomiee: «He agasiemcs au 04esuOHbIM, 4MO ecau
. . . NEPBOHAUANLHYI0 UYpY OueHs NOCMeneHHo nodeepaame
HeuyBCcmBUMenbHbiM USMEHEHUSIM, UAU JKe eCAU npudasame
HEKOmopbiM 4acmam smoti ueyper npoussoAbHOe Henpepbis-
Hoe Osudcerue, He 04e8UOHO AL, YMO CBOLICMBA. U OMHOWEHUS,
Hali0enrble 045 Nepeoti cucmemol, OCIMAHYMCS CRpasedAUsbIML
npu nocae008amenvHolX COCMOAHUSX SMOL Cucmembl; Npu
amom, O00HAKO, CAedyem Y4umMbIBAMb YOCMHbE U3MEHEHUS,
moeyuiue ¢ Hell npousoimu, Hanpumep Koeda Hexomopole ge-
AUMUHbL UCHE3HYM, NEPEMEHAM HANpPasAeHUe Ul 3HAK U
m. 0.— u3meHerus, Komopole 6via0 6ot YOOOHO Y3Hams 3apa-
Hee U npu NOMOWL HAOENCHbIX NPABUA?».

Y TloHcene HHUKOrja He BO3HHUKAJO MOTPEOHOCTH JOKa-
3aTh 3TOT NPHHIUMN, Kas3aBUIMICA eMy HHTYHTHBHO SICHBIM.
Bcnien 3a HUM reOoMeTphl IIMPOKO HCNOJAb30BaJIH 3TOT NMPUH-
1un, cobsonasi HeKOTOprie npenocTopokHOCTH. ONHAKO OH
Obl1 NPUHAT Jasneko He BceMHu. M jpaxe ocnapuBancs Aka-
Jemuefl Hayk.

Ananuruxk O.-J1. Kowwu BbiCKaskiBa/l 10 MOBOAY 3TOro
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ODPHHIIUNA TOPbKHE 3aMedaHHus, yTBepxkjas, YTO eMy Hefo-
cTaer JIOrHYeCKOro OCHOBaHMs, M MpH3HaBas 3a HUM JIMLIb
HEKOTOPYIO 3BPHCTHUECKYIO LieHHOCTb. B cBoeM jpokJaje o
Tpaktare [ToHcene Ha sacefanuu B AKajgeMHH OH CKasal:
«Imom npuHyun, cmpozo 2060ps, SBALEMCA AULULL CMEAOL
uHOYyKyued, npu NOMOWU KOMOPOL meopemol, YCmaHoBAeHHbIE
BHQUANE NPLU HEKOMOPLIX O02PAHUYEHUSX, PACHPOCIPAHAION
Ha cayqau, Koeda smux Ozpanuwenull He cywecmsyem. Eeo
npumeHerue K Kpugblm 6mopoz0 nOpAdKa npuseso asmopa
K mouHoim pedysomamam. Tem He MeHee mblL NOAG2AEM, HIMO
OH He cmaHem O0OWenpunamvim U He 6ydem nPUMEHAMbLCA K
PA3HOOOPA3HLIM  BONPOCAM 2e0Mempul U 0adxce QHOAU3AY.

Koy 6611 mpas: npunnun [ToHcese cnpaBenaus JIKHIIb B
c/lIydae, KOTja paccMaTpUBaeMble CBOHCTBA MOXHO aHaJIu-
TUYEeCKH Bbipa3uTh B Buze f(a, b, c,. . .)=0, rae f — anret-
paudeckast GyHKILHUS, TaK KaK B 3TOM cJydae Takas QyHKIHA
TOXJECTBEHHO paBHA HYJIO, KaK TOJbKO OHa ofpainaercs B
HyJIb Ha HeGOJIbILOH YacTH cBOeH 00JIacTH OnpefeseHHs.

Bunaropapsa npuHununy HenpepbiBHOCTH [ToHcese nokasan
pe3y/bTaThl, Kacalouidecss 6eCKOHEYHBIX U MHHMBIX 3JIeMeH-
TOB, He BBOASl MX sIBHBIM o6pasoM. OH BBes «yukauuecKue
mouruy: «OKpYyrcHOCMmU, PACNOAONHCEHHbIE NPOU3EOALHBIM 06-
pasom Ha NAOCKOCMU, He ABASIOMCA NOAHOCHbIO He3ABUCUMbI-
mu mexncdy coboti, KaxK moza0 Obl NOKA3AMbCA HA nepeblll
632280, 8 UOEQAbHOM CMbICAE OHU uMmerom 08e o6ujue MHUMbIE
mouku 6 6eckoneyrHocmuy. OH [OKa3aJs, 4TO ABa JeHCTBHUTEIb-
HEIX HelepeceKalolUXcsl KOHUYECKHX CeUeHHS] HMEIOT JBe
o6l He MHHMBbIE XOPJIBL, TaK YTO MOXKHO OblJIO GBI YTBEPXKIATh,
4TO JABa KOHHYECKUX CEUEeHUsS BCerja HMeIOT 4eThipe oflue
TOYKY, JHOO BelleCTBeHHbIE, JH60 MHUMbIe, CHCTeMaTHyec-
KOe BBeJileHHe HecOOCTBEHHBIX (PHKTHMBHBIX 3JeMeHTOB (6ec-
KOHEUHBIX WJIH MHUMBIX) MO3BOJHJIO, TAKUM 06pPa3oM, YHHY-
TOXKHTb Pa3/uyhe MeX]y OTAeNbHBIMH CJaydasaMu QUryp u
npusano NpoeKTHBHOH TeOMETPUH CTOJNb HEOOXOAUMYIO e
O6LIHOCTD.

TpuHuMn ABolcTBEHHOCTH

B To Bpems Kak NPUHUHUN MPOEKTHPOBAHHUS M03BOJHA [ToH-
cesie CBeCTH ofLiMe [0Ka3aTeJbCTBA K YaCTHBEIM CJIydasm
Guryp, npuHIHN IBOACTBEHHOCTH [aj eMy APYro# MPoCcToit
crocob fokasaresberBa. JefCTBUTENbHO, reoMeTpaMu GBLIO
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b

3aMedeHo, YTO €CJIM 3aMeHUTb CJIOBO «TOYKa» Ha «IpsAMas» U
«IIpsiMas» Ha «TOYKa» B TeopeMax O IJIOCKUX ¢urypax, To
OHH OCTABaJINCh OCMBICJIEHHBIMH H Ja)ke BepHbIMH. IIpomc-
XOXIEHHE 3TOro fBJIEHHS ObLIO UM aGCOMOTHO HEH3BECTHO.
IToHcese cBsSI3as 3TO C OTHOLIEHHEM MEXAY MOJMIOCAMHU H TI0-
JSipaMi  OTHOCHTENIBHO HEKOTOPOrO KOHHYECKOro CedeHws,
KOTOpPOe B AEACTBUTENHHOCTH YCTaHaBJIHBaeT COOTBETCTBHE
MEXLY TOYKAMH M NPSMBbIMU IJOCKOCTH. Touke P (mosocy)
CTaBUTCS B COOTBETCTBHE NpsMasi (mosisipa TOUKH P OTHOCH-
TEJIbHO 3TOr0 KOHHYecKoro ceuenus). IloHcene ompepenun
npeo6pa3oBaHye C OMOIIBIO B3aUMHBIX MOJISIP, TP KOTOPOM
BCSIKOH NPSMOH Ha IJIOCKOCTH CTaBUTCSl B COOTBETCTBHE ee
IOJIIOC OTHOCHTENbHO KOHHYeckoro ceueHusi. OH pasBua 3Ty
HIel0, MCC/AEeNOBaB, KakoB OyjerT pesyJbTaT NpeobpasoBa-
HUS [IECTHYTONbHUKA, MHOrOYroJibHHKa, a 3aTeM W Hpou3-
BOJILHOH IJIOCKO# KpHBOM:

«Ecau 0se npoussovHole Kpussle, Aexcaujue 8 NAOCKOCHU
O0QHHO20 KOHU4ECKO20 CedeHus, MAaKOBbl, 4mO MmO4KU O00HOU
ABASIOMCS. COOMBEMCIMBEHHO NOMOCAMU KACAMEAbHbIX K Opy-
2oti, mo u Haobopom, MouUKU 8MOPOLL ABAOMC NOAOCAMU KQ-
camenvHbiX K nepeoll, mak 4mo KaxcOyilo U3 HUX MOXCHO
paccmampusams 00HOBPEMEHHO U KAK 02ubaouwyto noasp
mouex Opyeoll, u KaK 2e0MEMpuU4ecKoe MeCmO NOAIOCO8 ee
KacamensHoux».

ITocTaBHB B COOTBETCTBHE HEKOTOPOI TOUKE ee MOJSPHYIO
IJIOCKOCTb (T. €. MHOXXECTBO TOYEK, COMpPSIKEHHBIX OTHOCH-
TeJbHO moJmoca), MOHX BBeJl B NPOCTPAHCTBE MOHSTHE MO-
JIAPHOCTH OTHOCHTEJILHO KBaApHKH.

ITonapHoe npeoGpa3oBanue BcerAa NpPOU3BOAUTCH OTHO-
CHTEJIbHO KOHHYECKOro cedeHHs WIH KBajapuku. )Kepross,
SHepruYHbIl H3jartesb XypHana Annales de mathémati-
ques pures et appliquées, yTBepxnaJ, 4TO cyuiecTByer 6o-
Jiee OOGLIMA MPUHILUIN, He 3aBHCALIHA OT KOHHYECKHX ceue-
HUH ¥ KBaJIpUK U NPUMEeHUMBIH KO BCeM aKCHOMaM H Teope-
MaM, He COfepxKallluM MeTpuueckux cpoiicTB. OnHako )Kep-
FOHH He CyMeJl NPHAATh eMYy KOPPEKTHHIA BHJ, YeM BBI3BaJ
Hananku Ilounceme. CyIMHOCTb «npuxyuna 08olicmeeHHO-
cmu» — TaK HasBaJ ero )KeproHH — IOCTEeNeHHO Onpene-
Julach B Xxone auckyccuu Mmexny IToncene, )KepronHzowm,
Méobuycom, lanem u ITmokkepom.

JKeprouH BBes 3anuch HCXOAHOH H ABOMCTBEHHOH TeopeM
B JIBa CcT0JI6La, Mapaje/bHO APYr APYTY:
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CBo#icTBoO.

Uepes JoGble 1Be TOUKH
MOXKHO TPOBECTH MPSMYIO.

Tpu TOUKM KOJJIMHEapHHI,
T.e. JiexaT Ha OJHOH nps-
MOH.

TpeyronpHuK o6pa3oBaH
TpeMsi  HeKOJJIMHeapHbIMH
TOYKaMH M TpeMsl IomapHo
COEIMHAIONMME  HX Mps-
MBIMH,

ﬂBOﬁCTBeHHOQ CBOHICTBO,

JlioGble 1Be npsMble HMEIOT
OOILYIO TOUKY.

Tpu npaMele npoxomat de-
pes oiHy TOYKy, T. €.
npuHajiexar OZHOMY myd-
KY.

HBoiicTBeHHasi ¢urypa 006-
pasoBaHa TpeMs He nepece-
KalomyMUCA B OJHOH TOY-
Ke NpSIMbIMH H TpeMsi TO4Y-
KaMH repecedeHds map 3THX
NPSIMBIX: 3TO TOXKE TPEYroJb-
HUK.

Mer mMoxeMm Tenepb choOpMyJaHpPOBAaThH TeopeMmy, ABOCTBEH-

Hyl0 TeopeMe [lesapra.

<Ecau 3a0anbt 08a maKkux
mpeyzonbHUKa, 4mo nps-
mole, coeQuHAmWUE — COOM-

8eMCMeeHHble BePLUUIUHbL mpe-
YeONbHUKO8, Nepecekaromcs 8
00Holl  mouke, mo napol
COOMBEMCMBEHHbLX — CHIOPOH
nepecexaromes 8 mpex mou-
Kax, npuxadiexcauyux oo-
HOU npamoti».

«Ecau 3adanst  08a  makux
MpeyeorbHUKA, MO MOUKL
nepeceuenus COOMBEMCMBeH-
HbIX CMOPOH npuradiexcam
o0noll npamoti, mo coom-
8emcmeerHble BePUIUNbL Mpe-
YeONbHUKO8 coeQuHrAoMmes
mpemsa npAmbIMU,  nepece-
KQiouwumucs 6 00Hol mouxe.

MoxHO 3aMeTHTh, 4TO TeopeMa, ABOHCTBEHHAsi TeopeMe
Iesapra, sBasiercst ee oGpaTHOM.
Eme B 1806 r. yuenuk Momxka Bpuanuon (1785—1864)

YCTaHOBWJI NPH MOMOLIM NPHUHIHNA TOJSPHOCTH TEOPEMY,
IBoiicTBeHHyl0 TeopeMe [lackansi, nmokasaB, 4TO B3auUMHas
noJiipa (MO OTHOIIEHHMIO K HEKOTOPOMY KOHHYECKOMY cede-
HHIO) HEKOTOPOTrO ILEeCTHYroJIbHHKA, BINHMCAHHOIO B KOHH-
YeCKoe ceueHHe, SIBJIFETCA LIECTHYTOJbHHUKOM, OMHCAHHBIM
BOKPYT TakoH e KpHBO#, W 0GpaTHO.

Teopema INackans Teopema BpuaHiona

«[Tpomusgononoxcrsle  cmo- «Bo 6cakom  wecmuyeons-
pOHbL wiecmuyeoroHUKa, 6nu-  HUKe, ONUCAHHOM 80KDYe KO-
CaHMHOZ0 8 KOHUHECKOe Ce- HUMECKO20 CedeHus, npsmvie,
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YeHue, Nepecekaromcs 8 mpex COeOUHAWUE naps.  npo-

INOYKAX, AeHCQUUX HO O0OHOU  MUBONOAONC HoLX 8EPULUH,

npAamolin, npoxodam 4epe3 00HYy Mo4-
ky». (Cm. puc, 4.10.)

\
/

Puc. 4.10.

/
CBsi3b MeXIy IBOHCTBEHHOCTBIO H IOJSPHOCTBIO OKOH-
yaTeJIbHO MposicHuN Mébuyc (B 1827 r.). [Npunnun nsoiicr-
BEHHOCTH PaClpOCTPaHsieTCs 3a INpelesbl TEOPHH KOHHYec-

KHX CeYeHHHl H COBMajaerT C NMPUHIHIOM HOJSPHOCTH TaM,
rje MocJefHH#l HMEeeT MecTo.

Bausinue [loncene

B cBoem 6osbiioM o6o6imatolieM Tpyae « T pakrat o IpOeKTHB-
HBIX cBo#cTBax ¢uryp» [loHcesne moMOKHUI B OCHOBY MpPOEK-
THUBHOH TEOMETPHH HECKOJbKO MHTYHTHBHO MOHSATHBIX MPHH-
LLUMOB, BbIBEJ U3 HUX U3sIIHbIE U O6LLNE METOIBI, CHCTEMATH-
3UpoBaJ MOHATHE GECKOHEYHO YJaTeHHOr0 3JeMeHTa H CO-
BepILUJ MepPeXof K KOMIJIEKCHOA MPOEKTUBHOH IeOMeTpHH.
[TpunsiTeii Kak MaHU(ECT CHHTETHUYECKOH TIeOMeTpHUH,
«Tpakrar» NMOKOPWJI MHOTHX TE€OMETPOB.

[Tox BausinueMm uneit [oncene B 'epmaHuu BOKPYT XKyp-
HaJsa, u3faBaeMoro Kpese, BO3HHK/A Lienas LIKOJAA MPoek-
THBHOH T€OMETPHH, KOTOpas 3aHHMaJjacb B OCHOBHOM H3Y-
yeHUeM ajire6panyecKuX KPHUBBIX M NOBePXHOCTEH.

B nouckax Bce Gosbiueil OGLUIHOCTH B reoMeTpuu ABrycr
®epaunang MéGuyc (1790—1868) cHabnus reomeTpHuecKue
BeJIMYUHBI — JJIMHBL, YIJIbI, MJIOMAAH, OGbEeMBl — 3HAKOM
(+ wim —) u paccmarpuBaJ, TakuM 06pa3oM, OpPHEHTHPO-
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BaHHble BeqMuuHbl, OH CHOBa paccMOTpes1 ABOHHOe OTHOLIe-
HHe yeThbIPeX TOUEK U CO3JaJ ero CTPOryio Teopuio (4To cra-
JIO BO3MOXKHBLIM TOC/Ie BBENeHUsI 3HaKOB B reomerpun). Cuc-
TeMa YeTbipeX IepeceKarolUXCsi B OQHOA TOUKE NMPSAMBIX 00-
pasyeT rapMOHMYECKYI0 YeTBEepPKYy, ec/M MX TOUKH Iepece-
YeHHs C CeKyllei HaXOAATCS B rapMOHHYECKOM OTHOLICHHH.
Mé6uyc u IOnuyc ITmokkep (1801—1868) BBeM ofHOPOAHbIE
KoopauHatel. T1moKKep paccMaTpHBaJ GUKCHPOBaHHBIA Tpe-
YrOMLHUK U B KayecTBe KOPAMHAT (Xy, X2, Xs) TOukH P, Je-
JKame#l B IJIOCKOCTH 3TOr0 TPEYroJibHUKA, BeIOHpas anareb-
pauuecKHe IJIMHbI NEePHEeHKHKY/IAPOB, OMYIEHHbIX M3 3TOH
TOUKM Ha CTOPOHBI TPEyroJbHUKA, YMHOXEHHble Ha MPOHU3-
BOJIbHBIE KOHCTAHTBL, DTH KOOPAMHATHI ONpefesieHE HeORHO-
3HAYHO, KOPPEKTHO ONpeleNieHbl JIUIb UX INOMNapHble OTHO-
wenus. Ecau (x, y) — HexapToBbl KOOPAMHATHI HEKOTOPOH
TOUKH, TO X=X{/X3 U Yy=X,/X;. Y PaBHEHHS KPHBHIX, 3allH-
caHHbIe B OJHOPOAHBIX KOOpAHMHATAX, SIBJIAIOTCS OXHOPOZ-
HBIMH.

®pannysckuit MmareMaTuk Mumens Mans (1793—1880),
UrpaBIIKH BeAyIIyl0 POJb B IeOMETPHYECKHX MCCIe[0Ba-
usix cepenusl XIX B., He3aBHCHMO MOJYYHJ MHOTHe pe-
3yJbTATHl HEMEIKHUX TeOMEeTPOB M PacnpocTPaHMN HX BO
®paHnuu.

8. leomeTpuueckue npeoGpa3oBaHHs

B paGore IloHcene BnepBble Ha MepefHHH NJIaH BBRICTYIHJIA
ujesl reOMeTPHUeCKHMX NpeoOpa3oBaHuii, KOoTopas A0 TeX
[Op OYeHb MaJI0 KCMOJb30Balach B MaTeMaTHKe.

EBkaun ucnoosnb3oBas ABH:KeHHe, UTOObI J0Ka3aTh, Ha-
npuMep, cJydad paBeHCTBAa TPEyrOJbHUKOB. 3Has, uTO He-
BO3MOXXHO CIIPOEKTHPOBaTh cepy Ha MJIOCKOCTb C COXpa-
HeHueM JyiuH, kaprorpadsl XVI B. HCKanu oTOOpaxKeHHs,
coxpaHnsiomie yriel ). HakoHen, H3BeCTHBI mpakTHUECKHe
NpHMeHeHHs LEeHTPAJbHON NPOeKI UM A1 H300paKeHHs Tel
Ha nyockoctd. OfHAKO HUKTO SIBHBIM 00pa3oM He chopMyITH-
poBas moHsiTHS mpeoGpa3oBaHus. OHO BEICTYHNHJIO Ha HO-

1) IIpoekTHpoBanue cdephl Ha IIIOCKOCTb, COXpaHsiomee YIibl (CTe-
peorpabuueckas mpoekuus) Gbu10 usBecTHO ewe Kaaspmio ITtonemero
(Il B. H. 5.), a TaK:Ke MHOrMM apaGCKHM acCTDOHOMaM, HA3HIBABIIMM 3TY
NMPOEKUHIO «NpOeKuMel acTpossGHH», TaK KaK OHa Jiexala B OCHOBe
IefiCTBHsA 9TOrO HHCTpYMeHTa.— [Tpum. ped,



8. TEOMETPHMUYECKHE NPEOBPA3OBAHHS 203

BEPXHOCTb B NMOHATUAX LEHTPatbHOH npoekiuH Jesapra u
HWIHHAPUYECKOH npoeKuuu Mouxa. [ uayueHUs HeKo-
TOPHIX TFEeOMEeTPUYECKUX CBOMCTB MPOCTPAHCTBEHHBIX (QHIYP
HX 3aMEHSJU NJIOCKHUMH MPOEKUUIME,

Y Tloncene npeo6pa3oBaHue MOSBUJIOCH B BHE COOTBET-
CTBUSI MeXAY (QUrypaMH, JeKallUMH B ABYX DPasHBIX IJIOC-
KOCTSIX, IpeoOpasyiollero TOYKM NepBOi IJIOCKOCTH B TOY-
K¥ BTOPOH (NPOEKTHPOBAHUS U FOMOJIOTHH) WU TOYKH Hep-
BOi MJIOCKOCTH B NpSIMble BTOPOH (ABOMCTBEHHOCTb).

Heckonpko nosxe Monxk u HezaBucumo or Hero Ilans
ofpelieNIWNIM caMble OOLIHe NMPOEKTUBHbIE MMPeoGpasOBaHMus,
HasBaHHble Wlanem «eomoepagpusmu», kak npeobpasoBaHUA
OZHON IJIOCKOCTH B JPYTYIO, NePeBOAsUIME TOYKH B TOUKH,
npsiMble B NpSMBle H COXPaHSIONYe ABOHHOE OTHOIIEHUE TO-
yek. MEOGuyc mokasas, 4YTO MOCJefHee YCJIOBHUE SBJseTcs
crencTBUeM npenuaymux: ecaun A’, B’, C', D' — pe3yabra-
THI TPOEKTUBHOI'O NPEOOPa30BaAHUS CHCTEMBI KOJIHHEAPHBIX
Touek, to (A’, B, C’, D')=(A, B, C, D). Kak u Mé6uyc,
Mlans ykasaj, 4TO aHAJIUTHYECKH MPOEKTUBHBEIE Mpeobpaso-
BaHHs BBIPAXKAIOTCS JIHHEHHHIMH OOPATHMBIMH IOJICTAHOB-
KaMH B OXHOPOAHBIX KoopauHarax (cM. TaGa. 8).

ITnockoe npeoGpa3oBaHMe, CTaBsiiiee B COOTBETCTBHE
TOUKaM npsivble U HaoGopot, llans HasBasd «koppersyueti».

Ouenp sicHOM Oblia y MEGuyca KOHUENIHUS TOYEYHOrO
npeo6pa3oBaHus ABYX IUIOCKOCTeH. JIJ1s onmucaHHs pas3siny-
HBIX TUIOB IIPeoOpa30BaHHil OH CO3/aJ MOHATHE «2e0Mempu-
yeckoeo cpodcmea» (Verwandschaften). B cooTBercTBHH C
TeM, PaBHbl HJIH MOXOOHBI HCXOZHBIE (QUI'YPHI pe3ysbTaTaM
CBOMX npeoOpa3oBaHuil, OH pa3iuyal IBIKEHUS W MOROGHUS.
Yxe Ditnep u3yyas ABIKEHHS U I0Kas3aJj [0 CYLIECTBY, 4TO
o6 oe NJI0CKOe JBIKEHYE SBJISETCS BpalleHHeM WIH CABUroM
C BO3MOXHOH nocjenymomell cumMMerpueil. MéGnyc nmpHuHAN
3lJIepoB TepMHUH «adduHHOe npeobpa3oBaHue» IS 0603Ha-
uyeHus MpeoOpas3OBaHusi, COXPAHSIOLIEr0 Mapa/eNbHOCTh
0e3 coxpaHeHus paccrosiHusi, HauGosiee oflnee u3yuyeHHOe
Mé6uycom npeobpa3oBaHue — 3TO roMorpadusi, HasBaHHas
UM «KoaauHeadueli» (cM. Taba. 8).

MéGuyc 3ameTuJ, 4TO MOXKHO H3y4YaTh CBOHCTBA, WHBa-
pHaHTHble NpPHM KaxXkAoM Tune npeoGpasoBaHuil. Denurc
KuefiH Bugesn B «CpOACTBe» MOHSTHE, SKBHBAJEHTHOE MOHS-
THIO TPYHIBI, U cuMTaJ, 4To MEOGUyc npeaBocx Ut DpiaH-
FEHCKYIO TpOrpaMMy.
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Xi
Ecnn x={ x3 | —OXHOPOAHBIE KOOPRHHATE HEKOTOPOH TOYKH Mpo-
X3
)-
X1
eKTHBHON MJIOCKOCTH, X' = x; — OZIHOpOHbIE KOOpAUHATH ee 06pa3a
’
X3 A

NMPH NIPOEKTHBHOM NpeoGpasoBaHUHM, TO
.
*1== Q111+ Q12%3 + A15%s,
p
X2 == Ag1X1 | AgoXo + AogXs,

,
X3==Ag1X1 - AzeXs - A33X3,
rie Ha Ko3a((hHUNEHTHl @;; HAJOXEHO YCJOBHe, obecrnednBaiomee o6pa-
THUMOCTb TIpeo6pa3oBanHus.
B cxkaroM BHfie MOXKHO 3anucath x'= Ax, rie
a1 Az Q13
A=| ay1 azs a3 | —MaTpuLa Cc ONpeHeJHTE]EM, He PaBHHM HYJIO.
a3 Q32 Azs
AddunHele npeo6pa3oBaHHS aHAJMTHYECKH 3alMCHIBAIOTCS KakK
x'=A'x, rne A’—rTakas xe MaTphua C @z =az; = 0. Ilpumepn
abdunHOro npeobGpasoBaHusl, KOTOpoe mnepeBofuT KBagpar OADB
B nmapaesorpamm O’ A’D’'B’, v npoeKTHBHOrO NMpeoGpasoBausi, mepe-
Bogsuero OADB B uetnipexyroisuuk O"A"D"B, naubl HHXKe:

4
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9. MpoekruBHble koopaMHaThl ¢on lltaynra

BHYTpY HeMenKoH WIKOJLL NMPOU3OLIEN pPa3phlB MexAy Ieo-
MeTpaMH, CTaBALUMH (HOpPMY Ha NepBOe MeCTO H KeJsaBlIM-
MH CO3JaTh UHCTO CHHTETHYECKYIO I'€OMETPHIO, H HX KOJLIe-
ramu, IpeaIouYHTaBIIUMH aJare6pandeckue Meronsl. Haubosee
HENpHMHPUMBIMHI CTODOHHHKAMM MepBOr'o HanpaBJseHHs Obl-
qu [reiinep u ¢on Iraynr, Toraa kak Mé6uyc u [lmokkep
OTKa3blBaJUCh H3r'HaThb KOODJMHATHI U3 NPOEKTHBHOH reo-
MeTpuH. KyJbMUHAIHOHHBIM MYHKTOM YCHJIHH CO34aTh «4H-
CTYIO» TeOMeTPHIO, CBOOOJHYIO OT aHAaJHUTHYECKHX METONOB
1 HE3aBUCHUMYIO OT KaKOH Obl TO HH ObLIO METPUKH, OblIa
nonbitka Kpuctuana ¢on IHraypra (1798—1867) ompene-
JIUTh TIPOEKTHBHbIE KOOPJAHHATHL. JleficTBUTENBHO, OOHO H3
HauGoJiee BaXKHBIX MOHATHA MPOEKTHUBHOH T'€OMETPHU —
JIBOHHOE OTHOILEHUE YeTbIpeX TOUYeK — OoNpefenserca HpH
[IOMOLILY YHCTO MeTpHyecKoro nousTus aauubl, ®on Ulrayar
pelus OCBOGONUTL MPOEKTHBHYIO I'eOMETPHI0 OT KaKHX Obl
TO HHU GbLIO METpHYECKHX CooOpaxKeHHH, BBeisd NPOEKTHB-
Hyto Mepy AauH '), UTo6bl MOAYEPKHYTh CBOI Pa3pLIB C MeT-
PHUECKHMH METOLaMH, OH 3aHOBO OKPECTHJ NBOHHOE OTHO-
weHue, HasBaB ero «wyppom» (Wurf). Ecin M — Hekoro-
pasi TOYKa MJIOCKOCTH, KoopiuHatoii M Oyper «Bypd», Ko-
TOpBIf 3Ta Touka M obOpa3yeTr ¢ TpeMs NPYTUMH TOYKaMH:
0, 1, co, NPOHU3BOJNbLHO BLIOPAHHHLIMH Ha MPAMOH, NMPOXOAS-
et uepes M.

B ocHoBe ero mocTpoeHufl Jiexkajsa KOHCTPYKIUSA Tak Ha-
3bIBaeMoii MEGHYCOBOHA CETH, NMPU KOTOPOH MHJIsS HaHeCEHHS
MPOEKTHUBHOM MIKaMbl Ha NPSMOH HCMOJMb30BaJUCh TOJNBKO
TOYKH M NpsMble. BeckoHeuHO yJa/neHHas TOYKa JIEXKHT Ha
0eCKOHEUHO YyAaJeHHOH NpsIMOl, KOTOpasi B IPOEKTHUBHOH
reOMeTPUH CYHUTaeTcsi «oGbluHOM» npsamoit (cm. puc. 4.11).

Brauane npoBozasAT npsaMyto, napanienbHyio npsamoi Ol n
npoxoasumyo yepes touky M. Ho nBe napassnenbHbie nps-
MBle NepeceKaloTcsi B GECKOHEUHO yJNaJeHHOH TOYKe, MO3TO-
My IPOBORAT NpaMyto Moo. [1pogonxus npsamyio OM 1o ee
nepeceyeHus ¢ 6ECKOHEUHO yHaJleHHOH MpsiMOi B Touke P,
nposoiaAT npamyio 1P, napamnenbHyio OM W mpoxons-
myio yepes Touky 1. DTy ABe mapaJiesbHble NPSMbIE TOJK-
HbI NepeceybCs Ha GECKOHEYHO yJaJeHHOH npsaMoi. TouHo

1) B «Geometrie der Lage» («I'eomeTpus momoxenus»), 1847 r,
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Puc. 4,11,

TaK XKe npojo/mkaioT npsamyio 1M no mepeceuenusi ¢ Gec-
KOHEYHO YAaJIeHHOH MPsIMOH B TOUKe @ ¥ NPOBOJAT MPSMYIO
QN, napamynensHylo 1M u npoxopsimyio uyepe3 TOUYKy N.
dra nocaefHsas nNpsMas NepecekaeT OCHOBHYIO nmpamyio Qoo
B HEKOTOpPOH TOYKe, KOTOPYIO 0003HAYalOT CHMBOJIOM 2.

Takas koucrpykuus ¢ox Illrayara nosBossier nosyyuthb
BCE palMOHAJbHbIE 3HAYEHUT KOOPAHHATH X. A ycTaHOB/IEHE
COOTBETCTBUS MEXIY HppalfoOHaJIbHBIMU YHCIaMH H TOU-
KaMH{ NpPAMOH CTOJb e NpoGJeMaTHdHo, KaK H B eBKJIHIO-
BOH reoMeTpUH, U TpebyeT aKCHOMEI HenpephiBHOCTH. [1poek-
TUBHO! I'eOMETPUH He YIasoch H30€XKaTh STOTO HOLBOJHOTO
KaMmH#, ¥ nonbiTka ¢ou lrayara cnenana npegmeramu xuc-
KyCCHU NPUPOAY HPpPAalHOHANBHBIX YHCEN, MePY U CBS3b
MeXIy TeoMEeTPUUYECKUMHU BeJIHYHHAMH H 4YHCIaMH.

«Anre6pa Bypdos» ¢on Ilrayara nossosnuna nocTpouTh
IIPOEKTHBHYIO 'eOMETPHIO HE3aBHCHMO OT MOHSITHS PAcCTOs-
Husd. Ee NMOHATHS OCHOBBIBAJIMCh Ha KaueCTBEHHEBIX M Jec-
KPUNTHBHBIX CBOMCTBAaX reOMeTPUUECKUX (HUTYp U JOTHYeCcKH
IpeAlecTBOBATH NOHATUAM eBKJUNOBOH TeOMEeTPHH, OCHO-
BaHHO!M Ha M3MepeHUH AJMUH U yrioB. OTMETHM, OFHAKO, He-
KOTOPYIO JIOTHUECKYIO YSI3BUMOCTb KOHCTPYKuuK (ol Ilirayn-
Ta: OH HCIOJb30BaJ aKCHOMY O MapaJsiie/bHbIX eBKIHAOBOH
TeoMeTpHH (B TO BpeMsi KaK MapajiieJIbHOCTb He SBJIAETCS
IPOEKTHBHLIM HHBapHaHTOM),
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10. AHaquTHYeckHe (OPMYIHPOBKH

ITapannensHO yCHJIHSIM 1O OCHOBAaHHSIM MPOEKTHBHOI TIeo-
MeTpuH B ['epMaHuy pasBUBANUCh H aHAJUTHUECKHE METOJIBI.
Méo6uyc u ITmokkep BBe/U ONHOPOAHBIE KOOPAHHATHI, 103BO-
JuBUIHe CHOPMYJIUPOBATh AHAJNUTHYECKH NP HHIUIEL NPOEK-
THBHOH reOMeTPHM M BhITEKAOIMe U3 HHMX CBOHCTBa.

OpHOpogHBIE KOOPAMHATHI

Hrax, Tlmorkep 3amucasm B ORHOPOJHBIX KOOpAMHATAX
(%1, X4, X3) YpaBHeHHe GECKOHEUHO YHAJIEHHON NMPSAMOM: Xg=
=0. KoHeuHEle TOYKH eBKJIMA0BOH MJIOCKOCTH MOXKHO Onpese-
JIUTb KOOPJAHHATaMH X==X;/X3 U Y=2Xs/Xs. TOUKH, TpeTbs
KOOpAMHaTa KOTOpeIX X3;=O0, Takum o6pasoM, Jexar Ha
6eCKOHEUHO yJaseHHOH MpPSIMOH.

YT06H NMONYUUTH YpaBHEHHE [IHKJIUIECKUX TOYEK, JOCTa-
TOYHO BBHIYHC/HTH TOUKHU MEPECEUEHUsT HEKOTOPOH OKPYKHO-
cTH ¢ GECKOHEYHO yajIeHHON NpsMoi. B JekapToBBIX KOOp-
IVHATaX ypaBHEHHe OKPYKHOCTH C LeHTpoM (@, b) u paguy-
coM R 3amuceiBaeTcsi Kak

(=) + (—b)* =R,
B OI[HOPOI[HBIX KoopAuHaTax OHO HMeeT BHJ
(61— ax,)? 4 (x,—bx3)? = R%3.

ITepeceueHue OKPYKHOCTH C GeCKOHEUHO YHaJIeHHOH Mpsi-
MO# [IPeACTaB/IsieTcsl ypaBHEHUAMH xj+x3=0 u x3=0. Cie-
LOBaTeJbHO, OHO COCTOMT H3 JABYX TOYeK C KOOpAHMHATAMH
(1, i, 0) u (1, —i, 0) coorBercTBeHHoO, rae iz=—1.

Ilpsamas, npoxopsimas yepe3 TOUKY (¥y, Yi, 21) H TOUKY
(1, i, 0), MoxeT ObITb aHAJUTHYECKH NpefcTaBieHa ypaBHe-
HHeM (X—xo)+i (y—Yo)=0, rie Xo=x1/2i, Yo=Y1/21; TOUHO
TaK Ke MpsiMasi, MPOXOASmAsl yepe3 TOUKHU (¥y, Yi, 21) U
(1, —i, 0), samaercsi ypaBHeHHeM (X¥—X,)—i (y—y,)=0.
[TonyyeHHble npsiMble 06JajaloT TOH OCOGEHHOCTBIO, 4UTO
OHH TepreHAUKYNIpHb camu cebGe. Benp yrioBoit Kosdpdu-
LMEeHT MepNeHAUKYJsipa K MepBo# NpsMo#, paBHblii —1/i,
B TO e BPeMsi paBeH yIJIOBoMY KOahpHIUEeHTy caMoil npd-
moit. Codyc JIu Ha3BaJ B WIYTKY TakHe NpPSMble «Oe3yMHoi-
mu», OHH HOCAT Ha3BaHUE «U3OMPONHOLIX NPAMbIXD,
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TMosunus Onuyca Ilmokkepa Tsirorena x Tpagunuay Mon-
a ¥ BbIpa)kajla €ro CTPEeMJIEHHe BOCCO3[aTh NPOeKTHBHYIO
reOMETPHIO, HCHOMb3Ysl U FeOMeTpHUYeCKHe KOHCTPYKIMH, U
aHanuTHYeCKHe ¢opmysel. OH MPemsoKUI aHATUTHYECKHH
MOAXOA K NPUHHHUNY pBofictBeHHocTH JKepronHa — IloH-
cele,

TaHreHuHajJbHble KOOPAMHATHI

YpaBHeHHe NPSMOH B ONHOPONHBIX KOOpPAHHATAX (X;, Xs,
X3) 3allMChiBaeTcsl B BUIE

(1) UsXytUoXattsxs=0,

rae Uy, Uy, Uz — TPU KOHCTAHTHL. JlJsi Kaxkmoil CHCTEMbl
3HaueHHH KO3PGHULHEHTOB U,, U, U Uz ypaBHeHue (1) ompe-
nenasier npsmylo. [IpunaBasi BeNuUUHHAM 4y, U, Us BCE
BO3MOXKHbIE 3HAUEHHSI, MBI MOJIyYUM NpENCTaB/IeHHe YpaBHe-
HueM (1) BCex BO3MOXKHBLIX MpPSIMBIX.

Ecau wu,, u,, us; CBsI3aHBl COOTHOLUIEHHEM au;i-+bu,-+
-+cuz=0, rae a, b U c 0603HaYAIOT TPH HOBBIE KOHCTAHTHI, TO
ypasHenue (1) npexpcraB/isieT CHOBa 6ECKOHEYHOE MHOXECTBO
KPHBBIX, KOTOPhIe BCe MPOXONSIT Yepe3 TOYKY C KOOpJHHa-
taMu (a, b, ¢).

Cuuras u,, U,, Us NePEMEHHBIMH BelUYUHamy, T1nokkep
OTOXK/JECTBUJI STOT NMYyYOK NPSAMBIX, TPOXOAALUIUX Uepe3 OfHY
TOYKY, C HX TOYKOH MepeceueHHsl U 3asBHJI, UTO YpPaBHEHHE

2) au+bugtcus,=0

npencTaBisieT Touky. Kaxkmollh cucreMe 3HauyeHuit 1,
U, M Ug COOTBETCTBYET NMpsiMasi, MPOXOAAIlasl Yepe3 TOUKy
P(a, b, ¢). Ilmokkep Ha3Bas CUCTEMY (U1, Uz, Us) «MAH2EH-
yuanroHoimu KoopOuramamu» 3TOH npaMoH. TaHreHnHasb-
Hble KOOPAMHATBHI NPAMOH 3x;1—2X,+2x3=0 (3x—2y+2=0
B JIeKapTOBbIX KOOpAMHaTax) paBHHl (3, —2, 2).
ITockonbKy ypaBHEHHE UyX;tUsXatUsXs=0 cHMMer-
PHYHO OTHOCHTENLHO KOI(DODUIHEHTOB u; M KOOPAHHAT Xj,
€r0 MOXKHO HHTEPIPETHPOBATb KaK 2COMEmMpPUHecKoe Mecrno
becKOHeur020 MHOJMECMmBa mOYeK», KOTAA TePeMEHHbLIMH SB-
JIAIOTCS KOOPAMHATRI, MIIH K€ KaK «2e0MEMPUIECKOe MECNO —
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nepece4erue GECKOHEUHO20 YUCAQ NPAMbIX», KOTJA NIePEMEHHbI-
MH SIBJISIOTCS KO3((HUIHEHTHI.

Ecnu 3ameHdTh ypaBHeHUe (2) KaKuUM-HUOYAL OXHOPOX-
HbIM ypaBHEHHeM, HampuMep,

(3) f(ulv Ug, U3)=0,

TO KaXX/IOMy 3HAuUeHHIO TPOHKH (Uy, Uz, Us), YAOBIETBOPSIIO-
meMy ypaBHeHH0 (3), COOTBETCTBYeT HeEKOTOpas IMpsiMasi.
«Mot noayuum GecKoHe4HO MHO2O maKux NPAMbLX, KOMOpble
Henocpedcmeenno caedyrom Opye 3a Opysom, maK 4mo oeu-
baroujas ux 6ydem Henpepbighoti kpusoti. Mot 6ydem eosopums,
umo ama Kpusas npedcmasasemes ypasreruem (3)». Y nanee:
«eeKo eudems, Kak cnocobvr O0KQA3AMEALCMBA YO8aUBAIOMCS
8 eecomempuu Kpugelx, KaK Kaxcoomy paccyscOeruro o6 obbiu-
HOU Kpugoli coomeemcmeyem 0pyzoe, OMHOCAUEEC K HOBOL
Kpueoti». TLMOKKep MOHMMaN CBA3b C TeopHeHd B3aUMHBLIX
nossip, ¥ B 60osee ofueM Buie, C IPUHIUIIOM JBOHCTBEHHO-
CTH.

Ypasuenue (3) npencraBaseT KPUBYIO, €CTH HHTEPIPETH-
poBath (i, Uz, Us) KaK ONHOPOLHBIE KOOPAHHATHI, OHO IIpel-
CTaBJdeT IBOHCTBEHHYIO KPUBYIO (MM MNOJSPY), €Cau (uy,
Ug, Uj) CUUTATb TAHI'EHIHAJbLHBIMU KOODAHHATaMH.

ITockonbKy ypaBHeHHe HpsMoii (1) WIH TJIOCKOCTH CHM-
METPHYHO 110 OTHOLIEHHIO K 06EHM HHTEPNPETallHsAM, TO MOXK-
HO 3aMEHHTb «NPSAMYIO» HJIH «IIJIOCKOCTbY «TOYKOH» BO BCeX
TeopeMax O CBOHCTBaX, CBSI3bIBAIOM[MX MpPsIMBIE MM MJIOCKO-
CTH C TOYKaMH.

Ilmoxkep npUMeHUI 3T HOBBIE HEH B FeOMETPHHU K KPU-
BBIM [IePBOr'0 U BTOPOTO MOPANKOB ¥ MPHUCTYIHJI K H3YUYeHHIO
KPHBBIX nopsifika 3 H 4 (OT KOTOPHIX JOJKeH Obll OTKa3aThb-
cs1 [ToHcene, He CnpaBUBUINCH C TPYAHOCTSIMH TakoH 3aja-
9H); OH CO3JaJl MEepBbIH YAAYHBIN HaGPOCOK OO6LIeH TeopHuH
NJIOCKHMX airebpanyecKHX KPHBBIX.

11, HeeBKanaOBb reomeTpuu

OnHOBpEMEHHO C pPa3BUTHEM IPOEKTUBHOH TEeOMETPHH U
CosfiaHHeM B Hell, KaK H B aHaJUTHUYECKOH I'eOMETPHH, HO-
BBIX CPEICTB JJIS H3yueHHs ajreOpandeCKHX KPHUBBIX U MO-
BepxHocTefl B nepBoii nosoBuHe XI1X B. IPOHCXONUT 3apOX-
JIeHWe HOBOH TI'eOMETPHH, KOTOpPas BbIIBHHYJACh KaK ajb-
TEPHATHBA €BKJIHIOBOH EOMETPUU.
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Teopus napanneabHbIX

Hcropuss 3TOH TeopMM Havyajlach MPaKTHYECKH BMecTe C
UCTOpHE# eBKJMAOBOH reomerpuu B III B. 10 H. 3.— OfHO-
BpemeHHo ¢ «Hawanamu» EBxauma. Ona caoxuiach M3
MHOT'OYHCJ/IEHHRIX MOINBITOK Pa3bsCHUTb 5-H mocTy/aaT EBK-
JIMA2, TOCTYJaT O mapaJJenbHbiX: «Hepes 3a0anHynw mouxy
MONCHO npoeecmu He 6oaee 00HOU npaAmol, napairesbHol
3ad0annoti npamoti», B ¢opmynuposke JK. [lneii¢epa, nau-
Hoit uM B XVIII B. u skBuBaJeHTHOH GopMynHpoBKe EBKiu-
za (cMm. ra1. 2, c. 73).

Hauunasi co BpeMeH aHTHYHOCTH M BmiIOTh j0 1800 r.
MOKHO BBbIIe/INTh JBa pas3/MUHbIX HaNPABJIEHHS: NEPBOE
COCTOS1JI0O B MONBITKE 3aMEHHTb aKCHOMY O MapaJjliesbHBIX
Apyro#i, 6oJiee MPOCTOH W MHTYHTHBHO SICHOH. Bropoe Ha-
NpaBJeHHe 3aKJ/I0Yaloch B CTPEMJIEHHH NPEBPaTHUTb €€ B
IPOCTYIO TEOpEMY, BHIBENSI €€ U3 YeThIPeX MpPEeABbIAYIIHX aK-
cuoM. IlombITKM JOKasaTelbCTBa ObLIM MHOTOYHCJIEHHBIMH,
HO BCe, KTO CYMTaJ, YTO UM Haii[leHO JOKa3aTesbCTBO, He-
SIBHO HCIOJIb30BaNH KaKyl-HUGYIb aKCHOMY, SKBHBAaJEHT-
HyI0 akcuoMe EBkaupa.

Teopust mapaJsiyiesIbHEIX CHJIBHO 3aHUMaJla apaGCKHX Ma-
TeMaTHKOB OT an-IIxkayxapu (Hasano IX B.) mo ac-Camap-
kKaaau (Bropasi nonoBuHa XIII B.). Ca6ur u6u Koppa, u B
0COGeHHOCTH UOH an-XakicaMm, an-Xaiiamu u at-Tycu npoJio-
XKHJIH NMyTh, KOTopbii B XIX B. mpuBes K TNOCTPOEHHIO
HEeBKJMIOBbIX reomerpuii. OHH NOHHUMaNH CBSI3b MEXKAY
NOCTYJIaTOM O MNapaluleJbHBIX K CYMMOH YIVIOB YeThipex-
yrolbHUKa H, CJelOBaTeNbHO, TPEYroJbHUKA.

An-XafisMi 3aMeHHJ MOCTyJIaT O mapaJulesbHBIX CJie-
AyomuM npuHIHnoM: «se cxodauwjuecs npameie (T.e. Te,
KOTOpble NPUGIMKAITCA APYT K APYTY) nepecexkaiomcs, u
HEBO3MONCHO, 4mobbL OHU YOaAAAUCs 00HAQ om OpYyeoli 8 mom
Hanpasarenuu, 8 KOmMopom oHu cxodames» 1), Orcioga BbiTe-
KaeT, 4To [JBa NEePHEeHAUKYJIsApa K OAHOH NPSAMOH OJMHAKOBO
OTCTOSIT IIPYT OT Apyra.

An-Xa#isMu paccMaTpuBas Tak Ha3bIBAEMbIH YETHIPEXY-
ronbHUK Cakkepu (Ixuponamo Cakkepu 6bT HE3YHTOM U
xuii B XVII B.), o6pasoBanHblii naHHO#H mupsimoit AB, B
KOHIIaX KOTOPOH BOCCTaBJIEHHl PaBHEIE MEPNEHAUKYJSAPHI
AC u BD, u npsamoit CD. Buaua/le oH JOKa3aJ PaBeHCTBO

1) KommenTapuii 0 npo6neMaTHueCKHX ToCTy/1aTax KHHri EBkauga,
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JIBYX BEpXHHUX YTJIOB UeTHIPEXYTOJbHHKA, YK€ YCTAHOBJIEH-
Hoe u6H Koppo#. 3ateM copMysMpoBas TPH T'MIOTE3Hl, a
UMeHHO: «1) eepxnue yeaor vemoipexyeorvruxka ocmpole; 2)
BEPXHUE Yeabl YemblpexyeosbHuKa mynole; 3) GepxHue yeavt
uembLpexyeonbHUKa npsmoiey. VICosb3ys BHIILIENPUBEAEHHOE
CBOMCTBO, OH JOKasaJ, 4Yro runoressl 1) u 2) npuBomar
K npoTtuBopeunio (cM. Ta6m. 9). OcTaercsi NPHHAThL THIIOTE3Y
[psMOro yrJja.

Hpes mokasaTh mocTysaT o mapajiiesbHbIX OT IPOTHBHOTO
OKasaJjiachb maonoTBopHoil. OHa mo3BoJsn/a paccMoTpeTh 00e
rUNoTe3bl, KOTOPble BXOASIT B €e OTpHIAHHE, U BBIBECTH
NPeNNIOKEHHs, SIBJISIOUINECS YKE TEeOPEMaMH HeeBKJIHOBOL
reoMeTpHH.

B XVII B. Hxon Bannuc, a 3atem JIx. Cakkepu noaxsa-
THJIH HCCJIENOBaHHSI apaGoB. [Ipu rumorese octporo yria
Cakkepn He Mpuiiesl K MPOTHBOPEUHIO, HO {IOJNYUEHHBIE HM
TeopeMbl [OKAa3aJUCh €My TaKHMH OTBPATHTEJbHBIMH, HYTO
OH HX OTGPOCHJI.

Apnpuen-Mapu Jlexkauznp (1752—1833) npennioxun MHO-
JKeCTBO JIOKA3aTeNbCTB MATOTO IMOCTYJATa H MOJYYHJ MPU
3TOM HEKOTQPHIe HOBbie pe3yJbrathl: «Ecau cymma yeaos e
O0HOM mpeyeoabHUKe PABHA 08YM NPAMbIM, MO OHQA PABHA
JMOMY BHAMEHUIO U 80 BCAKOM OpYeom mpeyeoavHuKe, U namoll
nocmyasam Eexauda eepen.

Crnenyrouuii war 6ui1 cienan B paborax M. T, Jlam-
Gepra (1766 r.). Ommpasice Ha paborel Cakkepu, OH He
ocTaHOBUJICH, Kak CakkepH, Ha ONPOBEpPKEHHH T'HIIOTe3b
OCTPOro YrJa, HO NMOCYHTAJI, YTO TO MOMKET CJYKHUTh HCXOA-
HBIM NYHKTOM JJsi JaJbHeHIIMX BLIBOJOB. ¥ HEro 3apoju-
JlaCh MEICJb O BO3MOXKHOCTH HOCTPOEHHS JIOTHUYECKH CBS3-
HBIX IeOMETPHH Ha OCHOBE OOeHX THIOTe3 — [HIIOTE3Bl OCT-
poro yryia M TUINOTe3Hl TYNOro yrJa 1).

TBOPUBI HEEBKJHIOBOH TreoMeTPHH:
laycc, Boiisun u Jlo6aueBckuit

Ha ucxone Bexa HeCKOJIbKO UesIOBEK HPHILIH K YGeKIEHHIO,
YTO NOCTYJIAT O NapaJlieJIbHBIX HeJloKa3yeM, H YBHIEH B 3TOM
BO3MOIKHOCTb BLIBECTH CBOJ| TEOPEM M3 CHCTEMBI €BKJIHAOBBIX

1) Ha caMOM JieJie THIIOTe3a TYNOTO YIyIa JIErKO NpHBOAMTCS K Mpo-
THBODEUHIO C APYTUMH aKCHOMaMH H INOCTYJaTaMH €BKJIHMAOBOH reoMer-
pHH, TaK YTO 3TO yTBepKAeHHE CPaBeAJIHBO JIHIDb A/ THIOTE3bl OCTPOro
yraa.— ITpun, peo,
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messssssvorssss 9. «UeThipexyrofbhuk Cakkepn» Eassosssas
y an-Xaitamu (XI 8.)

IlokasatenbctBo Toro, uto € =D =n/2

F K H
G
DT o ¢
D ¢

S 8 M £ L AN

An-Xafiasmu BoccTaBua nepneHnukyasp EG B cepejuHe HUIKHETo
OCHOBaHHs W IOKa3al, 4TO OH TaKXKe IepPNeHIUKYJsPEeH K BepXHeMY
OCHOBAHHMIO ¥ JEJHT ero Ha [iBe pPaBHble 4aCTH.

OH npojoaxua ero a0 touku K, Tako#t, uro GK = EG.

OH npogosxua cropoust AC u BD

Ou npoBen1 FH nepneunukynaspio EK, rae F u H—Touku nepe-
ceyeHns MepreHAMKyJaspa ¢ npojosxenusmu cropon AC u BD.

B uertnipexyronbuuke CDFH AMArOHANH paBHBI.

OH CJI0XKHUJ 4epTex BRoab mpsamoit CD:

ecan yram C=D OCTpHle (runoresa 1), oTpesok HF craunoButcs
otrpeskom SN, KOTOpblH Goabie AB:

€ClH YIilbl € =D tynsle (runotesa 2), HF coBnajaet ¢ OTpPesKOM
LM, xoropuiii menbie AB.

Becb uepTex oH 3areM OTOTHYJ 1o AB.

Flpu runorese ocTporo yraa nBa nepmnenaukyaspa BF u AH
K AB nepecekaorcs.

Ilpu runoTese TYHOro yraa 3TH [Ba NMEPHEHAUKYJSAPA JOJMHBL
pacxofuThCs B 06e CTOpoHE OT AB

Ho nBa mnepmenauxyasipa K OZHOH HPSAMOH DPaBHOYAaJleHH APYyT
OT Apyra, u o6e runoTe3sl NPUBOAAT K MPOTHBOPEUHIO.
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aKCHOM, B KOTOpOoH 5-# moCTyJaT 3amMeHeH ero OTpHuua-
HueM '). OpHako OHM He NpPH3HABaJM 32 3THMH HOBBIMH
TeOMETPUSAMH CHOCOGHOCTH ONHCHIBATh (PU3HUECKOE MPO-
CTPaHCTRO. B Jyumem ciyyae OHH MOIJIM COOTBETCTBOBATh
MeXK3Be3[HEIM NPOCTPAHCTBAM, OTKYAAa W MNOM30IIIO HA3Ba-
HHUE acmpaibHas 2eomempusi, KOTOpoe HHOTLA JaBajii HEee-
KJIHIOBOH reoMeTpud. UTOGH Jiyulle MOHATH Ty CHTYaLHIo,
MBI JOJ/IKHBE BKPaTLe H3YUUTh CTATyC €BKJIHI0BOR reoMeTpHH.
o 1800 r. mpexnosiarajnoch, YTO OHA OTPAaXKAET MHp OILY-
meHuii. Ee Teopembl, JIeMMBl U CJIE€ICTBUSI — uUOeanbHble
OTPaXKEHUsI pPeaJlbHBIX CBOMCTB — CUMTAJNHUCh AGCOJIOTHO
BepHBIMH. JlorMa eBK/IMIOBONH CTPYKTYpPHl NPOCTPAHCTBA
HOIKpeN/siNiach  INOJIOXKEHHSIMM  HeMeLKoro  ¢usocoda
H. Kanra (1724—1804), kotopbie Ge3pasnenbHO FOCNOJCTBO-
BaJiu B 3ananHoil ¢unocopuu. KaHT cuuTal, 4T0 €BK/IHAOBO
IPOCTPAHCTBO aNPHOPHO NpeIilecTBYeT BCIKOMY OINBITY.

Kapn ®puppux Taycc (1777—1855), npexncraButelnb
nepexonHo#t snoxu: yueHnlt XVIII B. mo kJaccuueckoit
tdopme CBOMX TPYIOB, YHHBEPCAJbHOCTH HAYYHBIX HHTEpe-
COB H CBOEeH IV106a/IbHOH KOHLENIHN HaYKH H B TO XKe BPeMs
marematik XIX B. mo HOBH3HE U CMEJIOCTH CBOWX HIeH,
cyMeJl peojoJieTh KaHTOBCKYIO TOUKY 3peHusi. OH nepBblii
NpU3HAJ 3a HEeBKJHMIOBOH reoMerpuefl npaso MNpPEACTaB-
JIITh (PM3HUCCKOE NPOCTPAHCTBO B TOH Ke Mepe, Kak 3TO
JieNIaeT €BKJIMIOBA TeOMeTPHS.

lFaycc uHTEpecoBasics Teopuelt napassieNlbHBIX ellle C
1792 r. U3 ero mepenuckH W JUYHBIX GymMar Mbl 3HaeM, 4TO
yxe B 1813 r. 'aycc paspaGoran aTy «cmpanuyn eeomem-
puro, coscem omaudryro om Hawetl (. ..), HO COBEPUIEHHO
nocaedosamenvryro 6 cebe camoti». Taycc Huuero He onyGJu-
KOBaJl [0 3TOMY MNOBONY. «5 onacatoce Kpuxa 6Geomutiyes,
eCAU 51 BbICKAJXCY MOU 8033PEHUS YeAUKOM»,— TIHCAJl OH CBOe-
emy apyry Beccesmo B 1829 r. Bes comuenus, sarasas Iaycca
NIOBJIMSAIM Ha ero MeMyap 1O TeOpupr TOBepXHOCTeH, B KO-
TOPOM BIIEPBblE DOSBUJIACh BO3MOXKHOCTb BBECTH Pa3JIHUHbIE
reOMeTpHY Ha OJHOM U TOH Ke MOBEPXHOCTH.

Taycc cumras, YTO ONBIT NOMOXKET ONpeNeNHTh, Kakas
reoMeTpusi HauGoJiee npucnocoGieHa IJ18 OTPaXKEHHS pe-

1) B konme XVIII B. X uiesM HeeBKJIMIOBOH reoMeTpHH MNpHIeN
oaun ToabkKo Tayce. ¥ «HecKO/ILKHX YesOBEK» Hiest O HefoKasyeMocTH V
TOCTyJIaTa BOSHHKJA JIMIIbL B Nepsoil nodopute X1X B,— [Ipum. peod.
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aJpbHOrO Mupa. B cBoMX pa6oTax mo reose3nH OH HCKas Bbl-
paxeHHe CyMMBbI yIJVIOB TPEYToNbHHKA, 06pa30BaHHOTO TPEMS
reofie3NYeCKUMH — KpaTHaflliUMH [yTAMH MeXAy JBYyMs
TOYKaMH Ha noBepXHocTH. OH W3Mepsil Ha MECTHOCTH YIVIbI
TPeyrojibHHKa, O0OpPa30BAaHHOTO TpeMsl BEpPIIHHAMH TIOp.
Ecuu 661 3TH yIVIBL B CyMMe JAJIH ABA OPSIMBIX, TO FeOMETPHA
6bl1a 661 eBKIMAOBO#. HalineHHbIll pe3yJbTaT NpeB3OLIes
7t Ha 14”85, uTo 3aKJIOYeHO B mpenesnax OuHGKH H3MepeHHi.

TBopIaMH HEEBKJHIOBOH reOMETPHH NMOBCEMECTHO NPHU3-
HaHel Hukonaii VeanoBuu JloGaueBckuit (1792—1856),
npodeccop Kasauckoro ynmBepcuteTa, u $lHomr Doiisu
(1802—1860), Benrepckuit oduuep. Huuero He 3Hasg 06
HCCJIEJIOBAHHAX JPYroro, Kaxiplii 3 HUX paspaboral 0KOJIO
1825 r. koHuenuuio, cxoaHylo, ¢ KoHuenuueli laycca. B
IPOTHBOMOJIOXHOCTb ['ayccy OHH CTPeMHJINCh K pacnpocTpa-
HEHHIO CBOEH TEOPHH, M UM MbI 00513aHbI NEPBLIMH CHCTEMA-
THYECKHMH H3JIOXKEHHSIMH T[€OMETPHH, OCHOBaHHOH Ha TH-
nore3e ocTporo yria, Koropyio KiefiH HasBas runepGoJiH-
ueckoit reomerpueii. I[lepBasa nyGuukauus Jlo6aueBcKoro,
oTHocsimasicss K 1826 r., HeiHE yTepsiHa '), HO 3a Hel mocJe-
JIOBa/id MHOTOUMCJ/EHHHE ny6aukanuu (HauuHas c 1829—
1830 rr.) Ha pycckoM, (PaHIY3CKOM H HEMELKOM A3LIKAaX.
Boiisin u3/10Ku/ CBOM pe3yJbTaThi B IPHJIOKEHHH K pabore
ero OTua, 03arJIaBJeHHOM «AGCOJIIOTHO BEPHOE YYeHHe O
npocrpaHcrBey (1832—1833 rr.).

BooGpaxaemast reomerpust JloGaueBckoro

JloGaueBckuil Hayasn C TOro, YTO J0Ka3a/J TeOPeMbi eBKJIH-
IOBOH TeOMETpPHH, HE ONMHUPAIOLIMecs Ha MOCTYJAaT O napaJ-
JIeJIbHBIX. 3aTeM OH 3aMeHHJ 3TOT MOCTYJAT CJeNYIOL{UM
cBoiicTBOM, yxe umeBmumcs y Cakkepu: «/laa ecaxotl nps-
moii AB u dannoti mouxu C 6ce npamoie, aescawiue 8 smoti oice
naockocmu u npoxodsuiue depe3 mouxy C, moeym Govimob pas-
Oeservl HQ 0sa Kaacca omuocumervHo AB: me u3 npameix,

1) 23 cdespans 1826 r. H. U. JloGaueBcKuil caesnan HoKIaj Ha 3ace-
nauun OtpeneHusi GU3HKO-MaTeMaTHUecKHX HayK KasaHcKoro yHuBep-
cutera «CxKaToe H3JIOKeHHe OCHOB F€OMETPHH CO CTPOTHM LOKa3aTeJbCT-
BOM TeOpeMBl O NapaluleJbHbIX», B KOTOPOM H3JIOXKHJI OCHOBBI HOBOM
reoMerpud. TekcT nokniana He coxpanuics. [lepsas nmy6auKanus OTHO-
cutes K 1829 r. Kaxk yTBepxknaaer JloGaueBCcKHit, OH BKJIIOUHI TeKCT J0-
KJ1aja B 3Ty cBolO paboty,— IIpun. ped,



11. HEEBKJIMJOBbI TEOMETPHUU 215

. ulll
A D B
Puc. 4.12. p u q napamnenbunt AB; s — cxopsamascs; ¢ — pacxofsuias-
csl.

Komopsie nepecexarom AB, u me, komopele He nepecexarom
AB». (Cm. puc, 4.12))

Bo BTOpPOM KJiacCe CYLIECTBYIOT [BEe HPsIMbIE p H ¢,
Ha3BaHHBIE «NAPAAAEAbHOIMU NPAMbIMUY, KOTOPHE 06pasyioT
rPaHULY MeXAY NBYMS STHMH KJaccaMu, T. €. CYIIeCTBYeT
yroa (@), Koropoii JloGaueBckuii HasBasl «yeaoMm napa-
AeAbHOCTU», 3aBHCSAIIMA OT PaccTOSHUA @ OT ToukH C Jo
npsivoii AB u uMelolyii cjenyoliee CBOACTBO: BCE NPSIMBIE,
npoxopsuye yepes C u o6pasyiolne ¢ NepneHaHKyJIsIpoM
CD yron, menbmuil 5t (a), nepecekaior AB; Bce QcTajbHbIE
npsiMbie, Npoxojsinue yepe3 Touky C, He nepecekawT AB.
[NocsienHye, KOTOPLIE B €BKJIHAOBOM CMBICJ€e Gbliy GBI mapaJ-
JIeJIbHBIMH A B, Ha3BaHHI «pacxodaujumucsy npsaMbiMi. Uepes
C npoxoaut GeCKOHEUHOE MHOMKECTBO TAKHX MPSAMBIX.

B uactHOM ciyyae, kKorza yrosa (@) paBeH NpsIMOMY
yray, nonydaercs nocrysnat EBkauza. Yroua (@) Bospacraer
U NPHGIMKAETCS K NPSMOMY YTy TMPH NPHOIHMKEHUH TOUKH
C x npsamo#t AB; yroJa m(a) yMeHbIIAeTCs1 W CTPEMHTCS K
HYJMIO, KOTAa a CTpeMuTrcss K OecKoHeyHocTH. B nanbHed-
meM Jlo6ayeBCKHH H0Ka3aJl MHOXKECTBO TE€OPEM, U3 KOTOPBIX
MBI TpHBeIeM CJenyiomue: «Cymma Yyeaoe 8 mpeyeorbHUKe
OoadcHa Obimb 6cee0a MeHbuie 08YX NPAMbIX; OHA YMeHbUIQ-
emcs, Koeda naoujads mpeyeoavbHUKa 8o3pacmaem, U Npu-
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6augcaemes K 08ym npamoim, Ko2da niowjado cmpemumcs K
Hyato. Jlea noOOBHbIX MpPey20abHUKA pagHbl mexcdy cobolly.
(Cm. Taba. 10.)

exmemewpraxm 10. Ekiujgosa ¥ HeeBKAMEOBBI reoMeETPHH

Feomerpus Tepmunosio-| Yernipex- | YHuchao napasn- | Cymma yrios
rusi Knefina| yrosibHUK |JeJIbHBIX K | TpeyroJbHHU-
CakkepH JaHHO# nps- | Ka
MOH, mpoxo-
ASMHX Yepes
OIHY TOUKY
EBkang napa6oJin- THIIOTe3a | OAHA napai- 7
yeckasi reo- | NpSMOro JieJibHast
MeTpus yraa
laycc— runepGosu- | rumotesa | GeckoHeuHoe | MeHbue It
Boftsn — yecKas reo- | OCTpOro MHOKECTBO
JloGaueBckuil | mMeTpus yrJaa napaJsJelb-
HBIX
Puman SJITUIITH- runoresa HH ORHOM GoJbLie I¢
yeckast reo- | TYymoro napaJJiesib-
MeTpHS yraa HOM

PumanoBa reometpus

HeeBksnnoBa reomerpusi, OCHOBaHHasi Ha THUIOTe3e TY-
noro yrJa, 6eiia paspa6orana yuenukoM aycca, Bepurap-
noM Pumanom (1826—1866) B 3HameHHTOM Memyape, Ha-
MMHCaHHOM IO CJIyyYalo ero BCTYMJIEHHs Ha ¢uaocopcKkui ¢a-
KkyJsbreT ['érTuHrenckoro ynusepcurera (1854 r.) u osarsas-
menHoM «O rumoTesax, JiexalluX B OCHOBAHUH I'eOMETPHH»
{ony6mukoBaHo B 1867 r.) %).

[IpuHsAB JIOKaNbHYIO TOYKY 3PeHHs AHpdepeHInHabHON
reoverpud, PuMaH cymesn pasiABHHYTb ee paMKH. UYTo6bi
omucaTth €ro TEOPHIO, HaM C/IelyeT BepHyThesl BKpaTLe K pa-
6ore ['aycca «O6uue HecmefoBaHUA O KPHBBIX NOBEPXHOCTSX»
(1827 r.). Tam pasBuTa KOHLENUHS 8HYMpeHHel FeOMETPUH

1) PumMaH He Gbi1 yuyenukoM 'aycca B OGBIYHOM CMbICTIe CJIOBa, XOT,
HECOMHeHHO, paspuBaJ ero uieH. OH He paspaGaThiBasl SJIHNTHYECKO
reoMeTpHH, a NOCTPOHJI OGILYIO <pHMaHOBY FeOMETPHIO» NepeMeHHO! KPH-
BU3HbI, KOTOpasl B cJyuae NOCTOSIHHON NOJIOXKHUTEIbHOH KpHBH3HbI H JdeT
SJIJIHNITHYECKYIO reoMeTpHIo.— [Tpum. ped,
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noBepxHocTH. ['aycc OTB/IEKCs OT CBOCTB IPOCTPAHCTBA, B KO-
TOpPOe MOrpyXeHa JaHHas MOBEPXHOCTb. BMecTo Toro 4ToGht
3aJaBaTh €e B HEKOTOPOH TOYKEe IPOCTPAHCTBA BBEIEHHEM
CHCTEMBI KOOPAMHAT (X, Y, 2), OH BBeJ KPHBOJIHHEHHBIE
KOOPJHHAThI Ha CaMOH NOBEPXHOCTH MmO 06pasiy IHPOT H
JOJITOT Ha cgepe.

TouHee, ec/u B napaMeTpuyecKHX ypaBHEHUSIX MOBEPX-
HoctH x=x(p, q), y=y(p, q), 2=z (p, q) durcuposats p,
a s3aTeM ¢, noJydaTcs JBa CeMeHCTBa NapaMeTpHuYeCKUX
KPHBBIX Ha noBepxHocTH. Kaxknas Touka, HaxoAsch Ha nepe-
CeYeHHH JIBYX KPHUBBIX C IapaMeTpaMu COOTBETCTBEHHO p
U ¢, MoxeT OHIThb MNpeJCTaBJeHAa napoit sHaueHu#t (p, g).

cmEnEsnmennmeen 11, K puBH3HA e e

Kpususna xpusoil 8 mouke P

PaccmarpuBaeTcst HopMaJib K KpuBoit B Touke P, KoTopas ¢uxcu-
pyercs. Hopmanbe B 6/u3KOH TOUKe MOCJAEAOBATEabHO MPUGIUIKAETCS
K 95TOMy (MKCHPOBaHHOMY MOJIOXKEHHIO, M MX TOYKa IepecevyeHdst 1o-
cTuraet mnpefenabHoro nosoxeruss W Ha (UKcupoBaHHOH HOpMaJsd,
KOTOpOE Ha3blBAaETCH YeHmpPom Kpususne: Kpusodl B Touke P. Paccros-
Hue Mexay P u W sBasiercs paduycom kpueusne:. R B Touke P. Kpu-
BH3HA Rk KpuBOH B Touke P mno ompenesenuto paBHa l/R.

IIpumepor: KpuBH3Ha OKPYXHOCTH paBHa 1/R;

KpuBu3Ha npsaMoi paBHa 0 (W oTHeceHo B GeCKOHeu-
HOCTB).

Kpususna nosepxrocmu 6 mouke P

PaccMaTpuBaloTCS paAHyChl KpHBH3HBI Pas/IMuHBIX CeueHUH MOBepx-
HOCTH B TOYKe P HOpMa/IbHBIMH IJIOCKOCTSIMH, NPOXOASIMMH yepe3 P.
OHY M3MEHSIOTCS B NpelesaXx MeXAy KpalHHUMH 3HaueHMSAMH R; H R,
Ha3BaHHBIMH 2AQBHOIMU POOUYCAMI KPUBU3HbL B TOuKe P.

KpuBusHa % mnoBepXHOCTH B TOYKe P no onpejeneHHio paBHa
1/(Ry:Ro).

[pumepsr: KpUBH3HA LHMJAMHAPA BPAILEHHS, HA KOTOPOM OKPYX-

HOCTH-TIapajjieNd HMeloT pajuyc R, paBHa =" ;:0.

Taycc BBes1 paccTosiHHe MexIy IBYMsi TOYKaMM NOBEPX-
HOCTH cJaefytomum obpasoM. Ecan (X, ¥, 2) — KOOpIHHATHI
HEKOTOpO# TOuKkH, a (x-+dx, y-+dy, 2-+dz) — xoopauHaTHI
6ecKOHeYHO O/NM3KOH K Hed TOYKH, TO [0 OMNpeneseHHIO
KBaJpaT PACCTOSHHS MEXZAY 3THMU JBYMs Toukamu OyJer
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KBajpaTHyHOH (opmoil ds*=dx?+dy?*+dz2. Taycc Brpa-
31 ee B KPHUBOJUHEHHEIX KoopjauHatax: ds*=Edp*+
~+2Fdpdg+Gdg®, tne E, F u G — QyHKUMH OT P H q.

Vccnenyss cBoiicTBa IOBEpXHOCTH, HE3aBHCHMEIE OT
BEIOOpa KPUBOJIMHEHHBIX KoopauHart, [aycc mokasan, 4To
reOMETPHYECKHe CBOMCTBA  NOBEPXHOCTH — PAacCTOSHHA,
YIVIbl, KPHBH3HA — 3aBHCAT JHIb oT GyHKuuit E, F nu G
(cM. Ta6a. 11). M3 3T0r0 OH 3aKJIIOUMJ, YTO JOCTATOUHO 3a-
JlaTb Ha HEKOTOPOH MOBEPXHOCTH KBaIPaTHUHYIO GoOpMy ds?,
yToObl BBIBECTH M3 Hee BCE CBOHCTBA IIOBEDPXHOCTH:
«...4mobbL HAlmu mepy KPUBUSHDL, Mol He HYHOAeMCS 8 KOHeY-
Hbix hopmyaax, Oarouux KoopOuramel X, Y, 2 KAk QyrKyuu
Heussecmmubix p U q, HO OOCMAMO4HO UuMemb obuUjee Bbipasice-
HUe BeAUUHbL KAKO0020 AUHelH020 dremermay (KOTOPHIH 0603-
HaueH ds).

Tako#t crmoco6 paccMOTpPeHHsi MOBEPXHOCTH Kak CaMo-
CTOSITEILHOTO NPOCTPAHCTBA MO3BOJIMJ ONpeNeNuTb Ha Of-
HOH Y TOH XXe NOBEPXHOCTU HECKOJbKO reOMeTpHH, NOTOMY
YTO MMEHHO 3aJlaHue JIMHEHHOro 3JieMeHTa ds, T. e. 3ajaHue
npou3BosbHEIX GYHKUMH E, F U G KpHUBOJMHEHHBIX KOOD-,
nuHaT (p, g), ONpeNeNsieT TeOMeTpPHUYECKHe CBOMCTBa 3TOH
I0OBEP XHOCTH.

Puman B cBoefi paGoTe BO306HOBUJ UCCJIENOBAHUS BHYT-
peHHell reOMETPHM MOBEDPXHOCTEH, HO NPU 3TOM OH OCBOGO-
IWJIcsS OT HeOoOXOJIMMOCTH BECTH PacCMOTPEHHS B Tpexmep-
HOM mpocTpaHcTBe, uTo yxe I'aycc cuuran HelmocTaTKOM ye-
JIoBeyecKoro yMa. PumaH paccmarpuBan -«MHOTOKPAaTHO
IPOTSKEHHBIE BeJMYHHBIY, KOTOPble OH HaskIBAJ MH02000-
pasusamu — 3TO MHOMXKECTBAa BCEX BO3MOXKHBIX 3HAauYeHHH 7
nepeMeHHBIX MNapameTpoB Xi, Xz, ..., X, Ha3bIBAEMBIX
koopauHaTamu. OH BBel HA MHOroo6pasuu KBajpaTHUHYIO
(opMy — OZHOPOJHBIA MHOTOYJIEH BTOPOH CTENEHU OT mepe-
MEeHHBIX, K03(¢HIHeHTaMH KOTOPOro SABJAIOTCA (GYHKLHH
KOOPIHHAT Xy, Xz, « « o 5 Xyt

ds? = 2 B dx; dx, = ay, dx} + 2a,,dx, dx,+ . . . +a,,dx;.
i, k=1

dra dopma ds?, ABJAIOLAACT HE YeM WHBIM, Kak 0606lue-

HHeM JiMHefiHOro 3seMeHTa noBepxHocreit ['aycca, omnpere-

JISIET MePY pacCTOSTHUSI MeXIYy JBYMSI TOYKaMM C KOOPIH-

HaTaMH, Pas/JHyYaloMMMHUCS Ha GECKOHEYHO MaJble BeJHYH-

Hel. [TocKoJIbKY KOS(hQHUMEHTE! a;p SIBJSIOTCH QYHKIHUAMU
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MecTa, MeTpHKa (M 3aBUCHLIAst OT Hee NPHPOLA TeOMETPHUH)
MOXKeT U3MEHATLCA OT OJAHOH TOYKH MHOroo6pasusi K APYyrod.
HepaBHoMepHO Harpertbli JUCK, HAa KOTOPOM IOMEIEHBI
METaJIIMUeCKHe CTEPXKHH, PAaCLIMPSIOUIHECS NOJ JIEeHCTBHEM
TelJia, SIBJISIETCS MPUMEPOM IOBEPXHOCTH, Ha KOTOPOH AJIH-
HEl 3aBHCSIT OT MeCTa.

Puman ykasaJ, Kak uU3MepsTh KPUBH3HY MHOrooGpasus,
U COCPENOTOYHJI CBOE BHHMaHHE Ha MHOrooGpasusix MOCTO-
AHHOH KPHUBM3HBI, B KOTOPLIX BO3MOXHBLI NepeMelieHus ¢Gu-
ryp 6e3 kakux Obl TO HH OblJIO H3MeHEHHH UX (JOPMBI HJH
pasmepa.

Takum 06Gpas3oM, eBK/IMIOBA I'eOMETpHs U reomerpust I'ayc-
ca — DBoiiau — Jlo6aueBCKOro, COOTBETCTBEHHO OTBeualo-
e HYJEeBOH W OTPULATENLHOH KPHUBU3HAM, OKAa3bIBalOTCS
YACTHRIMH  cayudasiMu  GoJsee

obiell pUMaHOBOH TE€OMETPHUH.
Ho xakoBa Torma mnpupona
MHOrooGpasus NOCTOSTHHOH
HOJIOXKHUTENBHON KPHBH3HBI?
Puman nmokasan, uro eciau -

pasMepHOCTL paBHa ABYM, TO
NOBEPXHOCTH  NOJIOXKHUTENbHOMH
KPHMBH3HBI HAJOXKHMBI Ha cde-
py. Ha Hux MOXHO pasBuUTh
reomeTpuio  Ges  mapaJJelb-
HBIX.

Takum o6pa920M, opocTpaH- Puc. 4.13,
CTBO MOCTOSIHHOH MOJIOXKHTEJb-
HOFM KDHMBH3HBI B IBYMEDHOM CJIy4yae MOXKHO «peajiiSOBaTh»
Ha cjepe, €c/H OTOXKIECTBUTb €€ IOBEPXHOCTb C IJIOCKO-
CTblO, GOJbIIME KPYIH — C «NOPSMBIMH®, a Napel JuaMeT-
pajibHO [NPOTHBOIOJOXKHBEIX TOUEK — C  4TOUKaMH».

B 1866 r. dymxenno bBensrpamn (1835—1900) noka-
3aJ1, YTO reOMeTPHsi OrpaHHUYeHHOH YacTH Tunep60HYecKoH
IJIOCKOCTH 1) HajloxkuMa Ha nceBAocepy — MOBEPXHOCTb
BpalIeHUs] TOCTOSIHHOM OTpHLATEJbHOH KDHBH3HBI, IIpH
3TOM DPOJIb «NPSIMBIX» OYAYT HrpaTh eOAE3HYECKHe JHHHH
Ha noBepXHocTH (cM. puc. 4.13).

1) To ecTe MJIOCKOCTH, Ha KOTOpOIl ClpaBejJMBa reoMeTpHs JloGa-
ueBcKOro.— ITpum. ped,
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DTY eBKJHIOBH MOIENH MNpPUAAJH SJJIHNTHYECKOH H
runepGoJHUeCKOl TeOMETPUSM HHTYHTHBHOE OCHOBaHHE H
YCKODUJIH UX NpPH3HAHHE MareMaTHuyeCKOH OOLIECTBEH-
HOCTBIO.

HoBas KoHuenums npocrpaHcTsa

EBK/IMZOBa reoMeTPUs B OCHOBHOM 3aHUMaeTCss H3yYeHHEM
IVIOCKUX W MPOCTPaHCTBEHHBIX ¢uryp. IlpoctpancTy oTse-
JieHa poJib GecrnpefieIbHOH U HeHTPasbHOH NPOTSKEHHOCTH,
BMECTH/IMINA, B KOTOPOE TMOTPYXKEHbI Tesa.

Ecou koncTpykuusi EBkMua omupajach Ha HHTYHIHIO
U HabJ/lofieHHe, TO OHA TaKXe OCHOBaHAa W Ha «THIOTe3ax,
nocryjarax EBkianna. B TeueHne AByX ThICAUENETHH 3Ta
FUIIOTeTHYECKasl CTOPOHA OblIa CKPHITa, H, KAK Mbl yXe€ ro-
BOPHJIH, €BKJIMIOBA CTPYKTYPa peasbHOro Mupa Obnia BO3-
EeJleHa B pPaHT JOIMbI.

MoXHO JIeTKO ceGe NPEICTABHThL «CMPAHHOE PasfsoeHue
2eomempuseckoti auvHocmuy (Mo  BeIpaxkeHuio bBauursp),
npoucinenmee B Teuewwe XIX B., korma TIaycc, bBoifisy,
Jlo6GaueBcku#i 1 PuMaH moCTpOMJIM HE3aBHCHMO OT YeJsoBe-
YECKOr0 ONBITA JIOTHYECKH CBSI3HBIE T€OMETPUH, HE SBJIAIO-
HHeCcs] €BKJIHIOBBIMH. AGCOMIOTHAS WCTHHHOCTH MOCHeNHef
6blJIa TEM CaMbIM CEpbe3HO NOKose6saeHa, 1 BHOBb BCTaJl BO-
NpocC O CBSI3H peaIbHOr0 MHpa ¢ MaTeMaTHYECKUMH OOBeKTa-
mu. Ilo cioBam penonne: «Heckoabko HausHas mouka 3pe-
HUS, 8 COOMBEMCMBUL C KOMOPOL mamemamuueckue 06veKmol
ABASUOMCA 6Ce20 UL «ulesmu» (8 NAQMOHOBCKOM CMbicAe)
YYBCMBEHHbIX 8eljell, CMAHO0BUAAC HEBO3MONCHOL U NOCmeneH-
HOo ycmynaaa mecmo 604ee 4emKomy OCMbICAEHUID MOS0, 4mo
amom 80npoc 20pa300 CAOXCHee; NpU MmenepeuiHem nOHUMA-
HUU e20 HAM KAJCEMCs, Ym0 MAMEMAMUKA U PEAbHOCTb NOY-
MU NOAHOCMbIO HE3ABUCUMbL, @ UX KOHmaKmbL 604ee MAuHCm-
8EHHbL, Hem K020a-auboy.

CosHaBasi MHOroo6pasue BO3MOXKHBIX reoMerpuii, Pu-
MmaH, kak W laycc, mymas, 4yTo ONBIT NOMOXKET Pa3peluTh
Crnop MeXny pasauyHbiMM - reomerpuaMu. OH  mucas:
€...8 MHOOKDAMHO RPOMANCEHHOL 6EAUMUHE B03MOXNCHbL pPa3-
AUdHbIE MEPOOnpedeneHUs U... NPOCMPAHCMBO eCmb He 4o
UHOe, KaK 4acmmuoiil cayqati mpuscOot RPOMANCEHHO BeAULUHbL.
Heobxo0umbim caedcmeuem omcroda s8asemes mo, 4mo npeo-
NONCEHUSL 2e0MempPUU He 8bI600AMCA U3 obujux csoticms npo-
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MAKCEHHBIX BEAUMUH U 4mO, HAnpomus, me ceolicmea, KO-
mopole 6vl0eAs0Mm NPOCMPAHCMBO U3 OpYeUux MbICAUMbLX MPU-
o0bL NPOMANCEHHBIX BEAUMUR, MO2Ym Oblmb NOYEPNHYMbL He
UHaYe KaK U3 Onuima...».

PuMaH nepBeIM NOCTaBHJ BOIPOC O NMPHPOAE NPOCTPaAHCT-
Ba. OH cyuTaJ, 9T0 pU3HYECKOE NPOCTPAHCTBO — 3TO amopd-
HOE TpexMepHoe MHoroo6pasue, OPraHH30BaHHOE TOJIBKO
HanoJIHAIMIMMH €ro MaTepHalbHBIMH MaccaMH, KOTOphle
ONpenessioT TakXe U ero MeTpuky. Ecsu Tena He 3aBHCAT
OT MeCTONOJIOXKEHHSI, TO KPHBH3HA NPOCTPAHCTBA JOJIKHA
ObITh moOCTOSIHHOH. Ho mocTosHCTBO KpHBH3HBI GoJsiee He
ABJIeTC HeoOXOAMMBIM, €CJIH CAENATb METPUKY 3aBHCHMOH
OT pacnpejesieHUss MaTepUd B NPOCTPAHCTBe. Teso BJeUeT
3a coGolfl «METpHYecKoe MoJe», KOTOPOE OHO NOPOKIAET:
CYILIECTBYIOT B3aMMOJEHCTBHSI MeXAY NPOCTPAHCTBOM H MIO-
rpYKEHHHIMH B Hero TeJlaMH.

Ora KOHUEMNIIHS Hala CBOE MOATBepXKIeHUe B obuieH
TEOPUH OTHOCHUTEJNbHOCTH. MHp €BJSeTCS YeTbIpeXMepHHIM
KOHTHHYYMOM, KOTOPbIi HW3MEHSeTCs B 3aBHCHMOCTH OT Me-
TPHYECKOTO M0JIs1, 3aBUCSLIEr0 OT COCTOSIHMSA, CKONJIEHHS H
IBIXKEHHS MaTepHH, NpPEICTaBJseMOro KBajJpaTHuHO#H ¢op-
MO ds?.

12. MpoekTHBHas MHTEpnpeTanus
METPHUYECKHX NOHATHI

IToncene, a sarem u llanb nenanu yeTkoe pasnuuue MexILy
«OeCKpUnmMUBHbIMU» U METPUYECKUMH cBolicTBaMu. Pon [llra-
YAT NPEeNNPHUHAJ MONbITKY NOJABECTH NOJ NPOEKTHBHYIO Ieo-
MeTpHI0 (pyHIaMeHT, He 3aBUCAIUH OT MOHATHS paccros-
HUS, ONHAKO CBsI3b MEXKIY NMPOEKTUBHON M METPUYECKOH reo-
MeTpUsIMH He Obla 10 KOHIA YTOYHEeHa.

B 1853 r. ¢paHuy3sckuii Marematnk OamoH Jlarepp
(1834—1886) monmiTancss 060CHOBaTb M3MEPEHHE YIJIOB YH-
CTO NpPOEKTHBHBIM oOpasoM. OH BeiBesl ¢opmyay yriaa @
MEXIy ABYMsI IPSIMBIMH B TOUKE HX MepeceyeHUs yepes ABOH-
HOe OTHOILIeHWe, CBsSI3hIBalOLlee 3TH MpPsSMBE H JBE H30TPOI-
HBle NPAMBIE, MPOXOAfLIME UYepe3 HX TOUKY NepeceueHus.

JBe npsamble 4 u u', nepecekamouiyecss B HayaJje Koop-
nuHat, o6pasyioT Hekotoprifi yroa @. Eciu uX yris ¢ mo-
JIOXKHTENILHOH OCBIO X COOTBETCTBEHHO paBHH O u 6, To B
JACKapTOBbIX KOOpAMHATaX HUX YPaBHEHUSIMU 6y,uyT y=
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=yx.tg 0 u y=x-1g 6’ coorBercTBenHo. Ecau v u v'— aBe
H30TPONHLIE NPSMBIE, COCAHHSIOMME HAYAJO KOOPAMHAT C
IMKJ/JIHYECKUMH TOYKaMH ') H HMEIOMHe ypaBHEHHs y=ix U

=-—ix COOTBETCTBEHHO, TO Jlarepp yTBepxkjiaJ, 4YTO yroa
@ paBeH O =0'—0=(i/2) log (v, v', u, u’), rae (v,v', u, u’) —
NBOMHOE OTHOIUEHHE 3THX YeThIPEX NEPEeCeKalomMXCs Mps-
MBIX.

Anrmuiickuit anre6pauct A. Kanu He3aBucuMo paspa6oTal
[POEKTUBHYIO Mepy IJIMH U YIVIOB, OGOOLIAIOUIYI0O METPHUKY
Jlareppa. MiHTepnperupys LMKJIHUECKHE TOUKH KAK BBIPOXK-
JieHHOe KOHUYeCKOoe ceueHHe, OH 3aMEHUJI HX HEKOTOPEIM IIJIO-
CKHM KOHMYECKMM CeYeHHEM, Ha3BAHHEBIM UM «QOCOAIOMOM»
(ero Ha3BIBAIOT Takke (QYHOAMEHMAAbHbIM CedeHUeMm), U
HOJy4uJ1 OGILYI0 METPHUKY, BKJIIOYAIOMLYIO B ce0s1 €BKJIHAOBY
MeTpuKky. Ksju yTBepxKnasi, 49TO MeTpUUECKHe CBOHCTBA
¢urypet F SIBJSIOTCS NPOEKTHUBHBIMH CBOHCTBAMU (PUrypHI
F’, obpasoBanHoii ¢urypoli F u abcoaomon.

HcxonnbiM nyHKTOM HecoefioBanui Kavu 6bi ero MeMyap
o ¢dopmax, SBJAIOMUXCA OXZHOPOAHBIMH MHOrOWwleHaMH OT
JABYX, TpeX U T. J. NepPEMeHHBbIX (LIecTofi, BBHILUEAUMH B
1859 r.). Kak I'aycc u PumaH, OH BBeJ Mepy pacCTOSIHHS,
OMnpeseNuB KBaJpPaTHUHYIO (OpMy B NPOEKTHBHOH IIJIOCKO-
CTH. B OfHOPOAHBIX KOOpPAMHATAX OHa 3alHChIBaeTCs Kak

q (x)= Ax}+ Bx3+ Cxi+2Dx,x, + 2Ex x5+ 2F x,x5.
IIpumepom Takoil KBagpaTHUHO!H (HOPMBI CJIYIKHT
Go (x) =X1-+x3—x3.
Ona ynmoBnetBopsier ycioBuio ¢ (kx)=k2q(x), rone k —

BemecTBeHHoe uucso. C Hell MOXKHO acCOIMHDPOBATH CHM-
MeTpUYeCcKylo OusuHeliHylo (opMy

F (x, y)="13 19 (x+y)—q (x)—q v)].
[pu stoM y=(Y1, Ys, Ys),
F (x1 y) = Axiyi + Bxa!/a + stys +D (xlyz +x2y1) +
+ E (%195 +x5y,) +G (%545 4 xsY5)

u F(x, x)=q(x).
B Hamem npumepe Fo(x, y)=x1y1+x:ys—%xsYs.

1) Onpegenenue muKIHIECKHX TOUeK cM. Ha ¢, 198,— ITpum. ped.
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Ho F(x, x)=0 omnpeiensieT KOHHYECKOE ceueHue, ab-
corom Komu. Takum obpasom, xi4-xi—xi=0 sBaserca
ypaBHEHHEM B OJHOPOXHBIX KOOPAMHATaX OKPYKHOCTH pa-
Iuyca 1 ¢ neHrpoM B Hadase KoopiauHat. Ksmu Beiumcasn
paccTosiHHe MeXIy TOYKaMM X M Y NPHU NOMOIH (opMYJIbl

F (%, y)

0=arccos ———=21 |
VF@& 9F @1 9

B nanHoM npumepe
X141+ XaYa — X3Y3 .
Vidtg—a-V i+

AnajiornuneiM o6pazoM, paccmarpHBas ypaBHEHHE KO-
HHYECKOrO CeYeHHsi B TaHTe€HIHaJbHBIX KOOpIMHaTax, Kasu
HaleJ JBOHCTBEHHYIO (JOPMYJy &Sl NPOEKTHBHOrO H3Me-
PEHHsl YIVIOB H PAacCTOSIHUH Mexny AByMs npsmbiMu. OH
noKasaJ, 4ro 3TH (opMyJibi NPUBOAAT K (opmyJiaM €BKJIU-
JIOBOi T€OMETPHH, €CJIM B KauecTse abcoaroma BbIOPaTh IUK-
auueckue Touku (1, i, 0) u (1, —i, 0), U 3T0 NO3BOIHIIO eMy
3asIBHTh: «MEMpPU1ecKas eeomempus SBAAeMCa, makum oopa-
s0Mm, wacmoto npoexmusHoti eeomempuus. Ho Kanu He yJoBua
CBSI3H C HEEBKJIMJOBBLIMH TE€OMETPHUAMH.

Kau He orpanHuuu/ CBOM HCCJENIOBaHUS reoMeTpuell Ha
IJIOCKOCTH; B CJyYae NMPOCTPAHCTBA OH 3aMEHMJ LUKJHUe-
CKHe TOYKH MPOHM3BOJILHOH IOBEPXHOCTBIO BTOPOrO MHOPSA-
Ka W M0KasaJj, 4To MeTPUKa 3aBHCHUT OT BhIOpa 3TOH mNo-
BEPXHOCTH.

6 =arccos

13. IlpoekTHBHas npupona
HEEBKJIMAOBLIX TeOMETPHIA

Hemenknit matematuk ®esukc Kneitn (1849—1925), onun
U3 BeAYIIMX yYeHBIX Bropofi nonoBunn XIX B., cymesn uc-
noJsib30Bath uaen Kamu u okoso 1871 r. Haiues BO3MOXKHOCTb
OXBaTHTh HEEBKJIHMIOBEI I€OMETPHH PaMKaMH MPOEKTHBHOH
reoMeTpHH,

KJsefiH npeAnpuHAN H3yueHHe METPHYECKHX IeoMeTpHuii,
COOTBETCTBYIOIIHX BCEM BO3MOXKHBIM ITOBEPXHOCTSIM BTOPO-
ro mopsifika B IPOCTPAHCTBE U BCeM KOHMYECKUM CeYeHUSIM Ha
[IJIOCKOCTH, BEIOHPaeMBIM B KauecTBe abcoaoma.

OH joKasas s IJIOCKOT'O CJyyasi, YTo BHIGOD BellecT-
BEHHOIO0 KOHH4ECKOro ceueHus (3/UIMNC, runep6osa Uy ma-
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pa6oJia) mpHBOXHMT K reomerpuu [aycca — Boitsau — Jlo6a-
YeBCKOTO, a BbIOOP MHHMOTO KOHMYECKOTO CEUEHHS — K
3JVTHNTHYECKOH reoMeTpuu. ITIpuMepoM MHHMOrO KOHHYECKOTO
ceueHHs] CJAYXKHUT Xi-+x2-+x2=0. Ecau a6co/oT BHIPOXKIA-
ercsi B /B¢ GECKOHEUHO YZAJIEHHBIE TOYKH, TO Mbl IPHUXOLHM
K €BKJIHJOBOH TIeOMeTpHH.

Ipu sTom KiefiH BBeJI cieqyiomyio TEPMHHOJOTHIO: T'e0-
merpuio JloGaueBCKOro OH XapaKTepH30BaJ Kak eunepbo-
Audeckyto, TIOTOMY YTO B HEl Kaxnas NpsMas nepeceKaer
KOHMUECKOE CeuyeHue, BhIOpaHHOE B KauecTBe aGCoJioTa, B
JIBYX NeHCTBUTEJNbHBEIX TOYKAX; NOJOGHBIM K€ 06pasoM TIu-
nep6osa nepecekaeT GeCKOHEYHO YHAJICHHYIO MNpPSAMYIO B
aByX Toukax. [eomerpus Pumana Obl1a HasBaHa dsaunmu-

Q

Puc. 4.14,

4ecKoti M3-3a aHAJIOTHM MEXKAY TEM, UTO OOLIYHBIH 3JIIMIIC
HMEeT MNyCToe InepeceueHue (B BEIECTBEHHOH 06/acTH) C
GECKOHEYHO yAa/eHHO! NPsIMOM, H TEM, YTO NMPSAMbIE PHMa-
HOBOH TIeOMETPHH He HMEIOT BELIECTBEHHBIX OBIHX TOYeK
¢ aGcomorom. EBRJNZOBAa reOMETpUS NOJyYMJa HA3BAHHE
napaboauteckoli, NoToMy YTO MPSIMbIE B Hel nepecekaror ao-
COMIOT B €JMHCTBEHHOH BEILECTBEHHOH TOUKe.
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Ilpennosoxkum, uTO0 B KauecTBe abcoaoma BHIGPaHO
KOHHYeCKoe ceueHHe, H300pakeHHoe Ha puc. 4.14, u Mu
XOTHM BLIYMCJIMTh PACCTOSTHHE MEXIY JABYMSI ToukaMu P; u
P,. Ipsmas, npoxoisimas yepes sTH JABE TOUKH, mepecedeT
a6coatom B IBYX TOYKAxX (BEIECTBEHHBIX WJIH MHHMHIX) Q)
u Q.. Knefin BbIpasus paccrosinue Mexny P; u P, npu mo-
MOIUM JBOHHOrO OTHOleHus (P, Py, Qi, Q5) Uerwipex ToO-
YeK, JIEKAUKUX Ha ONHOH MpPSIMOfi: KOHIOB HCKOMOrO OTpe3Ka
U JIBYX TOYEK IlepeceueHusi NpsiMoil ¢ abcoaromom:

d=c log (P1, P3, Q1, Qa),

rie ¢ — HeKoTopasi IOCTOSIHHAs.

Touno Tak xe, eciu u M v — JBe HPSIMBIE, paccMaTpH-
BaIOTCA KacaTesbHbIe { U W K abcoawomy, BBIXOASILIHE U3
TOYKH IEPECEUEHHs] NPSAMBIX 4 U U, U YroJ MeXiny # " v
onpenensiercss no gopmyne ®=c’ log (u, v, ¢, w), roe ¢'—
nocrosigHasi, a (4, v, {, w) — IBOHHOE OTHOLUIEHHE 3THX ue-
TBIPEX IPSIMBIX.

Kineiln Bbipasus 1BOAHOE OTHOLIEHHE B IPOEKTUBHBIX
KOOpJIHHATaX, HECKOJbKO BHIOH3MEHHMB KOOPAMHATHI (POH
IIraynra, KOTOpHIE 3aBHCAT OT MOCTYJIATa O MAPAaJIIENbHBIX.
OtHblHe M3MEpeHHe IJIMH M YIJIOB OCHOBBLIBAJIOCH HA YHCTO
NPOEKTUBHBIX COOGpPaXKeHHsIX, W BbICKasbiBaHHe Kaun
«MPOCKMUBHASL 2e0MEMPU NPEOCMABASCN 6CI0 2E0MEMPUIO» —
o0peJio TOYHBIH CMBIC/I. MeTpuuecKHe reoMeTpUH, KaK eB-
KJIMIOBBI, TaK U HEeBKJIHJOBHI, SIBJSAIOTCS YaCTHBIMU CJIy4asi-
MH TIDOEKTHBHOH T€OMETPHUH.

14. CuHTe3: dpaaHrenckass nporpamMma

[TposicHHB CBSI3b MEXKIY METPHUECKUMH TIEOMETPHSAMH |
NpPOEKTHBHOH reomerpueli, KsedH noctaBus CBoefi 1e/bio
VYCTAHOBUTb «00WuULl MPpUHYUN, HA OCHO8E KOMOPO20 MONCHO
nocmpoums 06a memodas. OH chenas 3TO B JIEKLHH, NPOYH-
TaHHOH MO CJy4aio BCTYIJIEHHS B JOJKHOCTb B Y HHBEPCHTETE
r. dpJaanren (B 1872 r.) u osarnaBnenHofl «CpaBHUTENbHOE
0603peHye HOBEAIIMX TeOMETPHUYECKHX HCCJIeAOBaHHH>.

Ero ocHoBHO! uueefl OblJIO OXapakTepH30BaTh KaXKIYyio
reOMeTpPHIO C MOMOILBIO epynnel npeobpasosanuti. Toraa reo-
MeTpuell sIBJISI€TCS TEOPHsl, KOTopass H3ydyaeT CBOHCTBa ¢u-
I'yp, COXPaHSAIOIIMECS NpU BCeX NPeo6pa3oBaHUAX AAHHOMH
rPYINHL.

8 a Haan-/lanbMeuko
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Mbl yKe MOAYePKHBAJIM Ty POJIb, KOTOPYIO NpeoGpasosa-
HUs CTAJTH HIpaTh B reOMeTpuH ¢ Havana XIX B., xorza ITou-
cesie ©36paJl IPEIMETOM CBOUX UCCJIELOBaHUH CBOHCTBA, COX-
paHSIOILHeCs IPH IPOCKTHPOBAHHH. BeJles 3a HUM reOMeTpEI
HayaJH OTOXIECTBJATb (PUI'YpHl, MOJYUYHUBIIHECS OIHA M3
APYroil C MOMOILbIO PEOGPa3OBaHUH NPOEKTHPOBAHHS.

Teomerpuueckue npeo6pa3oBaHUs aHAJHTHYECKH 3allH-
CBIBAIOTCsI € TMOMOIIBIO GOPMYJT IPeo6Gpa3oBaHUs KOOPAHHAT.
CoxpaHeHHe HEKOTOPBIX CBOWCTB (HIyp BBIPasWJIOCh B MO-
SBJ€HHH aJareGpanueCcKHX BbIPaXKeHUH, He W3MEHSIOMMUXCS
NpH HEKOTOPHIX MOJCTAHOBKax MepeMeHHnX. B uacTHocTH,
NPOEKTUBHBbIE CBOMCTBA HALIH CBOE BbIPaXKEHHE B HE3aBH-
CHMOCTH OTHOCHTEJBHO JIOOOH «JIHHEHHOH TIOACTaHOBKHY.
OTa HEe3aBHCHUMOCTh IOPOJHJA IOHSTHE (UHBAPUAHIO8Y —
OJHOPOJHBIX a/nreGpanyeckux ¢opm crenenu 1, 2 niau Gosee,
COXPaHSIOUUXCA NpH JHHEHHOM npeo6pa3oBaHUM NepeMeH-
HBIX.

Teopust HHBApUAHTOB 3apOAMJIACh B TEOPHH UHCeJ], TOU-
Hee B YUYEHHH O KBaAPaTHUHBIX ¢opmax, H3JoxeHHOM Ia-
yccoM B «ApudMeTHUECKHX HCCHAefOBaHHAX» (CM. Il 8),
u 6bl1a pasButa HauuHas ¢ 1840 r. B ocHoBHOM Kaqn, Cuiib-
BECTPOM M ODPMHUTOM.

Ho Tem HOBLIECTBOM, KOTOpOe CHEJIa0 «IDPJIaHTeHCKYIO
IPOTPaMMY» «BANCHEUUUUN MOMEHMOM 8 UCMOPUL 2eomempuL
u dadce wupe, 8 ucmopuu mamemamuruy (P. Procco), Gbi1o
cOMMKEHNEe TOHATHA Npeo6pasoBaHMi M TPy

Knaccupuuupyiomas poib MOHATHA TIPyNnbl

Xora lanya u BBell MOHATHE IPymmel (cM. ri. 8) yxe B
1830 r., oHO He MOJIYYHJIO pacrpocTpaHeHus 10 pacor JKop-
naua (1870 r.) u, uto camoe rIJlaBHOE, HE BHIIVIO 32 PaMKH
NepecTaHOBOK KOHEYHOrO MHOXKECTBA O0GBEKTOB, OUEPUEHHEIE
ee tBopuamu lanya u Komm.

Denukc KiefiH cpasy e BCTal Ha TOUKY 3PEHUS TEOPHH
rpynm:

«Hauboaee cywjecmsernnoe nonamue, Heobxodumoe OAf
OanbHeliuezo UBN0NCEHUR, eCinb NOHAMUE 0 2pynne RPOCmPar-
CMBEHHbLX U3MeHerull.

ITpoussosvroe wucao npeobpasosanuti npocmparncmea daem,
cxftaabtganco, CHosa npeobpasocearue npocmpancmsa. Ecau
Oannbiii pad npeobpasosanuti obradaem mem ceolicmeom, 4mo
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KaokO0oe usmeHerue, NOAY4aemMoe om nocAed08ameabHo20 npume-
HEHUs HeCKOAbKUX Npeobpasosanuti, npUHAOIeHAuUx Smomy
pady, camo 8xodum 8 e2o cocmas, mo Mol Ha3bleaem 3mom pso
epynnoll npeobpasosanuiis ).

B xauectBe mnpumepoB rpymnn mpeo6pasoBanuil Kieiin
NpHUBeJ COBOKYIHOCTb BCEX JBHMKEHMH, KOTOpAs COIEPIKHT
IpyNIy BpauieHu#i BOKPYF TOYKH H COIEPIKUTCH B rpymne
KOJIJIUHeal .

Mo3KHO JIErKO NOKas3aTh, YTO BpaIeHus IJIOCKOCTH BOK-
pyr Hekotopo# Touku O o6pasytor rpynny. Ecau B3ATh KoM-
GHUHAIMIO TAKOTO BpAIIEHHs Ha yroJl o C BPalmleHHeM Ha yroJ
B, To cHOBa moJIyunTCS BpallleHHe — a8 HMEHHO BpalleHHe Ha
yroa a--f. BpaiieHne Ha yroJ, paBHEH HYJIIO, SBJSIETCS
TOKIECTBEHHBIM Npe06pa3oBaHieM, OCTABJISAIOMINM TOUKY He-
H3MeHHOH. Dro exuHuna rpynnsl. Jsis Kaxaoro BpauieHus
Ha yroJ o CyliecTByeT obpaTHoe mpeo6GpasoBaHUe: Bpalie-
HHE Ha yroJ —o, KOTOpOoe BO3BpallaeT TOUKY B €e HCXOJHOe
MOJIOXKEeHHE,

Kueitn nponomxkan: «Cywiecmsyrom maxue npeobpasosa-
Hua npocmparcmsa, Komopele ocmasasom 6000te 6e3 usme-
HeHus eeomempudecKue C80LCMBA NPOCMPAHCMBEHHbIX 06pa-
308. I'eomempuseckue csoticmea, no camomy onpedeseruio, He
3a8UCAM OM NOAONHCEHUS, 3AHUMAEMO20 8 NPOCMPAHCMEE U3Y-
uaemoim 06pas’om, om e20 A6CONOMHOL BeAULUHbL L, HAKOHeY,,
om opueHmayuy 8 pacnosoxcenuu e2o yacmeil. Ceoticmea npo-
CMPAHCMBEHHO20 00PA3Q HE UBMEHSIOMCS NO3MOMY Om 6cex
Osusicenuti npocmpancmsa, om e2o npeobpaszosanull nodobus,
OM NPOLECCa 3epPKANbHO20 OMPAJCEHUs U Om 6cex npeobpasosa-
Hutl, Komopole moeym Obime U3 Hux cocmagaerot. CosoKyn-
HoCmb 8cex 3mux npeobpaA308aAHUL Mbl HA308eM 2AABHOU epyn-
notl usmeHenuti NPOCMPAHCMBA; 2eomemputecKue csolicmsa
He usmernsomes om npeobpasosanull eaasHoll epynnot, U 00-
pamHo, MONCHO CKA3aMb: ceomempuUeckue ceolicmsa xapaxme-
PUBYIOMCS UX HEUSMEHALMOCMbIO 0m npeobpas3osarnutt eaasHotl
epynnot».

Tlocko/bKy rjlaBHasi rpynna fBJSETCS NMOArPYIIIOH mpo-
eKTHBHOI rpynmnel, KnefiH ycTaHOBW NpHHLMN <«npucoedu-
Herus epynn npeobpasosanuti, u3 Komopeix 00Ha 00Gemaem

1) KaefiH HesiBHO NpeRNoJiaraeT, 4TO B YNOMSHYTHIX MM TpyIIax
KaxJ0e npeobpa3oBaHHe MMeeT o6paTHOe, UTO AeHCTBUTEJIbLHO TaK RJIA
KOHe4HblX TPYNIN MpeoGpa3oBaHuil,

8*
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Opyeyio», OCHOBAHHBIA Ha crioco6e, MO3BOJIMBIIEM €MY HH-
TEpIpeTHPOBaTh METPHYECKHE CBOHCTBA HEKOTOPOH GUIyph
F kak npoekTHBHblE CBOHCTBAa ¢urypnl F’, BkJIouamollei B
ce6s1 purypy F u abcoaom Kamu.

«Ecau enasryro epynny 3amenum 6oiee obuuproll epyn-
not, mo COXPAHUMCS MOAbKO HACHb 2e0MEMPULECKUX ceolicma.
Ocmarouyuecs npedcmasasomes Ceotcmeamu yie He npocm-
paxcmeerHbLx sellell 8 cebe, HO CBOLICMBAMU CLCTEMbL, NOAY4Qe-
MOUL npucoeduneruem K HUm ocobenHozo obpasa. Jmom oco-
Gernnbiil 06pas (nockoavKy ox 006uie onpedeser) onpedessiem-
CA MmeM, 4mo Npu 3aKpenieHuu ezo 048 NPOCMPAHCIMEA
OCMQIOMCS B03MOJNCHBIMU  MOALKO NPeobpasosanus 2AasHol
epynnoi».

Buoaronaps sToMy NpUHIUITY YCTaHABJMBAeTCA NOPALOK
Ha rpynnax npeo6GpasoBaHMH M, cJeoBaTelbHO, Ha reo-
METPHUSIX, MOCKOJBLKY KaxKAOH TIpylne COOTBETCTBYET TI€o-
METpHSA — CHCTEMa TeopeM, OMMUCHIBAIOIHX CBOHCTBA GuUryp
¥ OCTAIOLIUXCSl CNpaBe[JIuBbIMU, KOrja (GUryphek oABEpraoT-
csi npeoOpas0BaHHIO W3 AAHHOH IpyHIEL

Tak, B IpOEKTHBHOI reOMETPHH U3y4aloTCs HHBapUaHTHI
OTHOCHTEJIbHO TPYINbl MPOEKTUBHBIX NMpeoOpasoBaHUil (CM.
tabsn. 8), cCpedH KOTOPHIX — KOJIIMHEapHOCTb, JBOHHOE
OTHOIIEHUEe, CBOHCTBO ObITb KOHUYECKUM CEYEeHHEM U T. I.

AddunHple npeoGpasoBanusi 06pasyioT NOArPYINy npo-
eKTHBHOH rpynnsl — 310 KineliH He BbpIpasujg B SBHOM
Buzae. DTy MOATPYNNY MOXKHO ONpeesUTh Kak MOArpynmy,
OCTaBJIAIIOILYI0 MHBAPHAHTHOH GECKOHEUHO yHAAJeHHYIO mps-
myto. [Ipeo6pasoBanus adbdUHHON Ipynnsl COXPaHSAIOT KO-
JUHEAPHOCTh M Iapalle/lbHOCTh, HO H3MEHSIOT YIVIBL H
JJTHHBL.

Mertpuueckue (IJIOCKHE) reOMETPUH COOTBETCTEYIOT NOJK-
rpynnaM NPOeKTHUBHOH TPYIIbl, KOTOPEIE OCTABJSAIOT HEH3-
MEHHBIMH KOHHMYECKHE CeUeHUS] IPOEKTHBHOH IJIOCKOCTH.

«Ceolicmea 6 cmoicae 3remenmapHoll zeomempuu» (Ha
IIJIOCKOCTH) DPacCMaTPHBAIOTCS KaK MNPOEKTUBHbIE OTHOLIE-
HHsl, TIPU KOTOPBHIX IMKJIMYECKHE TOUKH NEPexoisT B cebs
«npu mex moAbKO Npeobpa306aHUAX NPOEKMUBHOU epynnbl,
KOmopble CYyms UMEHHO npeobpas3neanus 2Aa8HOU epynnol».
Mbl ykasanu B TaGs. 12 OCHOBHbIE MOATPYIIILI MPOESKTHB-
HOH TPYyNNBl U HX HMHBapUAHTHL.

B cpoefi nporpamme KieliH paccmaTpuBas reomeTpud,
GoJsiee obuue, yeM npoekTuBHasA. Hanpumep, on xapakTtepH-
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30BaJl anre6pauvyecKylo [EOMETPHIO, KOTOpas BbIAE/IAIACH
B TO BpeMmsl KaK CaMOCTOsiTe/IbHasl AUCHHUILIMHA, KaK HCCJe-
J0BaHHe HMHBAPUAHTOB OHMPaNHOHANBHBIX NPeoGpasoBaHMUI.
(PannonanbHbIX GUEKTUBHBIX NpeoGpa3oBaHui, 06paTHLIMU

sEnsmrmreren 12, UHBapHAHTH! TVIABHBIX NONFPYNN ERSSSARNEERNRE
NpPOEKTHBHOMA Trpynnbl

§18

ol ey -

Tpynnst g § %; S8 S §§ N

3 = S Q 5 < xS S
Edunuynas zpynna 7 %
Tpynna napanrensHslx //
Ipynna Jsuxceruld / A
Tpynna usomempui 7
Tpynna nododud. / / %
Agpgurnas gpynna 7
[poermusras gpyana // 74

K KOTODBIM SABJISIOTCA TaKXKe palloHaJbHEE NpeoGpasoBa-
nus.) Ilon Bausirunem Pumana Kiefin naxke BBes rpynmy He-
IpepuIBHBIX Npeo6pasoBaHUil, MHBADHAHTHI KOTOPOH H3Y-
YaeT TOIOJIOTHS.

Knaccndukanus Knefina He orpaHuumBasach Ipynnamu
npeoGpa3oBaHUil MJIOCKOCTH U NPOCTPaHCTBA, HO GoJee 36-
CTPaKTHBIM 00pa3oM NMpHUMEHAJach K rpymnnam npeobpasoba-
HUH MHOrooGpasuii MPOHM3BOJBLHEIX pasMepHocTedl. lMeHHO
151 MHorooGpasuil oH chopmy/npoBas ofimyio mnpobiemy,
LeHTpaJIbHyI0 Mpo6seMy DpJaHTreHCKOH NpOrpaMMbl:

«lano mHo2000pasue u 6 Hem epynna npeobpas’ceaHuLi;
HYKHCHO uccaedosams me ceolicmea obpas’os, NPUHAOAeHAUUX
MH02000pa3UI0, KOMOpble He USMEHAIOMCS om npeobpasosa-
Hutl epynnet, m.e. passumb mMeEOPU0 UHBAPUAHMO8 IMOU
epynnow.
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CpaBHHTEJLHOE H3yueHHe MOJIOXKH/IO KOHel OKa3aBlile-
Mycsi GeCNJIOZHBEIM DAacKOJNy aHaJUTHYeCKOH H IPOEKTHB-
HOl reOMeTpUH; MOHATHE TPYNIBl OGBHEIUHUIO PAa3/IHUHBIe
Touku 3peHusi. Lleqn u pesysbraThl nporpaMMel 0GbeHHH-
Ju anrebpy u reomerpuio. Tak, «meopus GUHapHbLX hopm
U NPOeKMUBHASL 2e0MEMpPUs NAOCKOCMU, KOMOPYo uyuaem,
104Q2as 8 OCHOBY HEKOMOopoe KOHUMECKOoe Cederue, K8UBANCH M-
HbL Mescdy coboti», MU XKe «meopus OuHaprbix Gopm pae-
HOSHAUHA C NPOeKmMUBHOU eeomempuetl NAOCKOCMU, HA KOMO-
ot sexcum pyroamenmaroHoe KOHUHECKOE Ceverue.

OroxaecTB/IeHHE KOHMYECKHX CeUeHHHl — KPUBBHIX, HO-
POXKIEHHBIX NEepeceyeHHeM JBYX IPOCTPAHCTBEHHHIX GUIyp,
KOHYCa U MJIOCKOCTH — C GUHApHBIMU KBaJpaTHIHBIMHU (op-
MaMH B3aUMHO OCOraTHJIM TeoMeTpHIO U anre6py. Teopus
HHBapHaHTOB (opM monayquna OGJjarojaps reoMeTpuH yxoO-
HOe M 3JIeTaHTHOe IpEACTaBJeHHe, aire6pa ke INpHAana
METOlaM TeOMeTpPHH OOMIHOCTb. I'paHUuEl MEXAy STHMH
IByMsi OOGJacTAMH MaTeMaTHKH CrJaJulHCh, H B 3TOM
MOKHO BHJETb OJHY U3 OCHOBHBIX TEHJEHLUH COBpPEMEHHOH
MaTeMaTHKH,

15. Beixon 3a paMkd KaaccHbHKaLUH

Ho Bckope okasasoch, YTO paMKM KJaccHuKanuu, Nogay-
YeHHOH C IOMOMIBIO TPYIN NpeoOpasoBaHMH, CJIHIIKOM Tec-
ubl. Ho 1 ¢ camoro Havasna oHM 6bl1M HapylueHs! Gosee GyH-
JlaMeHTaJIbHbIM nofxojoM Pumana. JleficTBHTeNbHO, NpOEK-
THBHAs TeOMETPHS, NOCTPOECHHE KOTOPOH GBbIIO 3aBepIIEHO B
DpJlaHTreHCKOH mnporpaMMe, 3aHHMaeTcs TIJIOOAJbHBIM H3Y-
yeHHeM IVIOCKOCTH WJIM NIPOCTpaHCTBa. Tak, 3JIHNTHYeCKas
reOMeTpUs XapaKTepusyeTcs npeo6pasoBaHHSAMH, OCTaBJIAIO-
I[MMH HHBaDHAHTHBIM MHUMBIH 3JJIMTICOU], BHYTPH KOTOPOTO
cHpaBemJIMBHI T€ WJH HHBle CBoiicTBa ¢uryp. JloxaapHas
TOYKa 3peHus1 PuMaHa mo3BOJIMJIA BBIIBUTL GOJiee TOHKHE
OTHOMLIEHHS, COpaBelJHBLIE JHIIb B MaJblX dYacTAxX Ipo-
CTPaHCTBa, H3 KOTOPBIX MOXHO COCTaBHTb 6oJiee CJIOXKHBIE
CTPYKTYDHl NPH COGMIONEHHHY HEKOTOPHIX YCJOBHH COrJaco-
BaHHOCTH.

JlokanpHOe wHCC/IeNOBaHHE fBJeHHH TpeGyeT HH(HHHTE-
3HMA/NbHBIX METOJOB M TeXHHKH, 3aHMCTBOBAHHOH H3 AH(-
¢epennyanbHofl reomerpuu. OnHaKo IpJaHreHCKasi INpoO-
rpaMMa He CMOrJIa BMeCTHTb JAOCTHXKeHHs AuddepeHuHa b
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Hoit reomerpum. [eficTButesnpHo, Kiefin onuchiBan ee mpu
NOMOILM TPYNNEl npeo6pa3oBaHuii, OCTaBJAWLIEH HHBapu-
aHTHBIMH JIHHeHHbIE 3JIeMeHTHl ds®, HO 3TH MHBApPHAHTHI He
anrebpavyeckue, a AuddepeHIHaNbHbIE — UX HEJb3s BbI-
pasuTth Kak KBagpaTH4YHyIo GopMy OT dx; ¥ dx;, OHH cozep-
3KaT TaKXe M MpOoU3BOXHEIE. [IpuMepoM MOXKeT CyKUTh ra-
yccoBa KPHUBM3HA IOBEDPXHOCTH, BBIPAXKalOWAfCH INPU HO-
vouty GyHkumil E, F u G, onpefessomux METPUKY Ha 3TOH
[0BEP XHOCTH.

U B HeCKOJIbKO HHOM OTHOWIEHHM HAed PumaHa omepexa-
Ju  OpJaHreHckyio mnporpammy. Kilouom 3piaHreHcKo#i
nporpaMmel Oblyla ujest rpynnsl npeo6pa3oBanuii. B ocHoBe
ee IOCTpOEHHH, TakuM o6pa3oM, Jexanau npeo6pasoBa-
uus. Ho oHu peficTByloT Hajy ¢urypamu, u naxe eciau He
[OJIHOCTBIO OTBJIEULCS] OT MPOCTPAHCTBA, OHO BCE 2KE CJIYKHUT
He GoJiee UeM «BMECTHJIMILIEM», I'ie IPOUCXOAAT NpeoGpasoBa-
HHsl, o6pasyroliie rpynnel. PuMan ke, Kak Mbl BHIEJH, CTa-
BHJI BOIIPOC O NPHUPOJE CaMOro NPOCTPaHCTBA, M CYLLHOCTBIO
reoMeTpUH CAesaj HCCefioBaHHe NPOCTPAHCTB.

dra TOYKa 3peHHs1 Oblla BIOCJEACTBHU IMOATBEPXKIEHA
pasBHTHeM JByX objacTeii MaTeMaTHKH: OOLIeH TOMOJIOTHH,
ypoBeHb a6CTPaKIUH KOTOPOH He IT03BOJISIET HaM KOCHYTHCS
ee NCTODUH, H aKCUOMaTHYECKOro MeToja.

KonoccanbHoe passurue reomerpun B X1X B. nocraBuiio
BONPOC O IepecTpofike ee OCHOBAHMI, MOKOJEOJNEHHBIX OT-
KPHITHEM HeeBKJ/IHAOBEIX IeOMeTpHil, KOTOpEIE BHE3ANHO Bbi-
SIBUIHM HENOJIHOTY eBKJIHAOBBIX AKCHOM M OTCYTCTBME OIl-
penesieHull «nepsudnblx noxamully. DTO NPHUBEJIO K aKCHO-
MaTH3al{KM €BKJIHIOBOH TIeOMeTPHH, KOTOpPOe OCYIIECTBUJI
Hasun T'une6epr (1862—1943) B «OcHOBaHHSAX TeOMETPHH»
(«Grundlagen der Geometrie»). Ucxons u3 HeomnmpeaeeHHbIX
OGBEKTOB, OT MPHUPOJALI KOTOPHIX OH MOJHOCTBIO abcTparu-
poBascsi, I'uanbepr ompenenus B cBOeM NOCTPOGHHH OTHO-
IIeHHs] MEXAY HUMH NPH IOMOINH MepeyHsi aKCHOM.

TakuM 06pa3oM, BhIABMJIACh BO3MOXKHOCTb aKCHOMATH-
YeCKM OMNpEeNeJuTh alCTPaKTHHIE MPOCTPAHCTBA, 3JEMEHThH!
KOTODBIX IIOJIYYHJIH Ha3BaHHA «Toueky. IIpu aTOM He mMeno
3HaYeHHs, Y9TO MNOJ HUMH IOHHMAeTCs — YHCJa, KPHBBIE,
noBepxHocTH, ¢GyHKIMY ¥ T. A. C koHna XIX B. ycraHoBuJ-
¢ oOblyall OMHCHIBATH CBOHCTBA 3THX a6CTPaKTHBIX IIPO-
CTPaHCTB Ha f3blKe KJIACCHYECKOH reoMeTpHH. ITOT 0o6pas-
HBIfl A3BIK MO3BOJIMJI NEPEHECTH IeOMETPHUYECKYIO MHTYHIHIO
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C KOHKDETHBIX TeJl (PM3HYECKOrO MPOCTPAHCTBA HJIH MJIOCKHX
¢uryp u smop Ha Gosee obluye U yHUBepcasbHblE OOBEKTHI,
onpejelisieMble IOCTEAOBaTEeJbHOCTAMH CJIOB M CHMBOJIOB
(akcHOMBI). DTOT CKAYOK K aGCTPAKLMK O3HAYaJ KOHeIl reo-
METPUM KaK H30JIMPOBAaHHOM BeTBH MaTeMaTHKM, NOHHMae-
MOHl Kak Hayka O NpPOCTPAHCTBEHHBIX (UIypax; OLHAKO ee
METOJLl OCTABaJIUCh HEHCTBEHHBIMH.
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[nasa 5
MPELEN: QT HEMbBICJIMMOrO K MOHATHUIO

Ucunciienne 6eCKOHEUHO MaJibIX BEJET CBOE HAyaJio OT HH-
TYHTHBHOIO NPE/ICTaBJICHHS TPEKOB O HeNpepbleHOCIL, Marrie-
Mamuieckoli becKoHeunocmu U npedese, a TakAe OT TeX TPYI-
HOCTe#, C KOTOPHIMH OHH CTOJIKHYJIHCH IIPH INONBITKaX SIBHO
OIPEeJIeNIUTD 3TH NOHATHS. OTH TPH NOHATHA OBLIH KOPPEKTHO
onpezesnennl Juimb B XIX B., Korga MaTeMaTHKH 3aXOTesIH
CHCTEMATH3HPOBATh HOCTHXKEHHS CBOell HayKH, H UM IpU-
1IJIOCh MEPECMOTPETh QCHOBAHHS, YTOOBI MNOABECTH MO MaTe-
MaTHUeCKOoe BaHHe NPOUHbIl (pyHIaAMEHT.

1. YUncaa ¥ reoMeTpHyYeCKHe BEJMUYMHDI

Ilousitue umcja — U TeM GoJiee BelIECTBEHHOTO 4HUCJIA —
NpOILIO JOJTHH NyTh, NPEXkAe YeM OHO OCBOGOAMJIOCH OT
CBOMX KOHKPETHBIX Hocuteseil. [Tudparopeiinpr (585—400 rr.
IO H.3.) NMepBLHIMH NPHU3HANK HEOGXOXUMOCTH TAKOrO IO-
HAITHS1 W BCTAJIM Ha ITyTh €ro BbljeJieHusi. Mbl BHaenu, 4ro
nudaropednsl ymnoxo6JaJy uucJa TEOMETPHYECKHM TOY-
KaM: eJIMHHIY — OJHOH TOUKe, HEKOTOpOe APYroe UHC/IO —
rpymnne ToueK, oOpa3yIHX HEKOTOPYIO TeoMeTpHYECKYIo
¢urypy. Kaxnoe uncio y HuX ObLIO JUCKPETHBIM HaGopoM
€JVMHHUIl; TakuM o0pasoMm, nugaropefickag apupMmeTuka or-
paHUUMBAJaCh H3yUYeHHEM IIOJIOXKUTEJIbHBIX IEJbIX YHCeJ
M OTHOILEHHH 1IeJIBIX YHCEJ, KOTOpPhE He CUNTAJUCh YUCJIaMU.

Bcsaikass HempephlBHAs BeJIMYHHA — JIMHUS, IIOBEpPX-
HOCTb, TeJIO — MOIJIa OBITb OTOXJECTBJIEHA C HEKOTOPBIM
COOTBETCTBYIOIIUM €H UHCJIOM — «Koaudecmsomy (IJIMHA,
nyomans, o6veM). [Tono6HO TOMY Kak exuHHIa Gbl1a OOLIEH
MepPOH NeJBIX YHCeJ, BEeJHYMHBI JOJIKHBI ObIM HMeTb
OOlLYI0O eNHHULY H3MepeHUsT — ObITh COUMEPUMbIMU — U
Kax1as BeJIHUHHA OTOXKIECTBJS/ACh C LEJBIM YHCJIOM Coc-
TaBJISIOIHUX €e €AHHML,. DTa NONBITKA OTOXKAECTBHUTL LEJIbie
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ypcjda C HeNnpephiBHBIMH BeJHYHHAMH, HHTEPNPETHPOBATh
HenpephlBHOe B TepMHHAX JUCKPETHOIO HH K UeMy He MNpH-
Besia U GBICTPO MNpPOBaJIHJACh.

Pearomiyio pojb B 3TOM CBITPaJio OTKPBITHE HppallHo-
HaJbHBIX uHcesJ. B KBagpate co cTopoHo# 1 orHomeHue
JMaroHaau K cropoke paBHo )/ 2; OHO He BHIpaXaeTcA B
BUJie OTHOLIEHMSI LeJIbIX 4Hces U, 3HAUHT, BOOOILIE HE HMEeeT

e 1. On(pume MPPALHOHAJBHBIX 4YHCE) NIRRT

Coraacno Ilpokay, Eskinp 6yaro Gl KOMMeHTHPOBAJ JIET€HAY O

TOM, 4TO TNepBIfi, KTO 0GHAPOLOBAJ MPPAIHOHAIbHOCTD V 2, yToHyJ:
npu KopabseKpYIUeHHH:

«Aemopuer aezendor nomcesaru npubecnyme K asnecopuu. Onu xome-
AU CKQ3amb, 4MO 6Ce UPPALUOHAAbHOe U AuulerHce opmos 00a%cHO OC-
masamoeca mainem. Ymo ecau dywa 3axouem nPoHUKHYmMs 6 3my mail-
HYyto obiacmb W ocmasums ee omxpeimotd, mo 6ydem 608/1euena 8 MOpe
CMAHOBACHUR U YMOHEM 6 HenpeCManHoM O8UINCCHUL e20 meuerull».

cratyca B nudaropeiickoil apugpmeruke 1). CropoHa u Aua-
roHaJIb He MMEIOT OOIIeH eNMHNIB] H3MEPEHUS U Ha3bIBalOTCs
Hecousmepumpimy. B3anuMHOE COOTBETCTBHE MEXIY BeJHUH-
HOH W uMCJIoM, 3HaKoMoe nudaropefilaM, oKasaloch Hapy-
IIeHHBIM. Ec/In KaXKIoMy YHCJIYy COOTBETCTBYET HeKasd IJIu-
Ha, TO KaKHe uucja HYXHO CONOCTABUTb HECOU3MEPHUMBIM
genuyuHam? (CM. Taba. 1.)

2. Bropxenne 6eCKOHEYHOCTH:
napajokcbl 3eHoHa

lMeHHO B CBSI3H C OTKPHITHEM HECOM3MEPHMBIX BEJHUYHH B
rpeyeckyr0 MaTeMaTUKy NPOHHKJO MOHSTHE GECKOHEYHOCTH.
B cBoux nouckax ofluell eAHHHILI H3MepeHHs JJifl BceX Be-
JHYUH IpeYecKHe reoMeTphl MOIVIM OBl pacCMOTpeTb Gecko-
HEUHO JeJMMBblE BEeJHUHHEI, HO HAes OECKOHEYHOCTH IpH-
BOZWJIAa UX B ryy6okoe cMsiteHHe. Eciu paxke paccykaeHus
0 GeCKOHEYHOM NPOXOIMJH YCIEIHO, FPEeKH B CBOMX Mare-
MaTHYeCKHX TeOpUAX BCerAa MNBITaJHCh ero OGOHTH H Hc-

1) Iudaropefins! foKasajM, 4TO OTHOLIEHHe JHMAaroHalTH KBajpara
K CTOpOHE He MOXKET GbiTh BHIPAKEHO OTHOIIEHHeM p/q HH NIPH KaKHX Le-
JBIX p 4 q. Tlo cBHAETeNbCTBY ApHCTOTEINS, 9TO GBIIO «10Ka3aTe/IbCTBO OT
TIPOTHBHOIO» — BEPOATHO, NepBoe TaKoe JOKA3aTeJbCTBO B MaTeMaTH-
Ke.— ITpum. ped,
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KmounTb. VX saTpyiaHeHHs mnepex SIBHBIM BhIPaXKeHHEM
a6CTPAKTHBIX TIOHATHH OGECKOHEYHOro M  HENMpPephIBHOIO,
NPOTHBONOJIOKHBIX TNOHATHSIM KOHEYHOTO H JHCKPETHOrO,
SIPKO MPOSIBWJIHCH B napadokcax 3exona Iielickoeo.

B snoxy 3eHoHa (Bropasi moJioBuHa V B. JO H. 3.) mpo-
USOIITO CTOJIKHOBEHWE JIBYX KOHUENIHH: KOHMUHKYAAUCH-
CKOli, TPAKTOBaBIUEH YHCJO, MPOCTPAHCTBO, BpeMsl W MaTe-
pHI0O Kak GeCKOHEYHO NeJNUMBbE, M amomucmckol, MpoBO3-
[J1amaoliell CyLIiecTBOBaHHE MNEPBUUYHBIX HENeJNHMBIX 3Jie-
menToB. [loBojamu 3eHOHA OBIMM «anmopuu» (TYHHKH); OHU
IOJ/DKHBEI GBIH MPOJXEMOHCTPUPOBaTh, UTO 06a NpeanoJioxke-
HHs 33BOAAT B TYIHK.

Anopusa «AXwan W uepenaxay NPOTHBOCTOMT Hpee Oe-
CKOHEYHOH NEeJNHMOCTH MPOCTPAHCTBA U BpeMeHH. DBrictpo-
Horuil AXWJII copeBHyeTcsl B Gere ¢ yepenaxoil i 6J1aropoiHo
npenoctaBisier el ¢opy. IToka oH mpoGexxuT paccrosiHue,
OTJEJISIONIEE €0 OT TOYKH OTHPAaBJEHHs 4epenaxH, Nocjen-
HSISI MPOMOJI3ET Jajblie; PAcCTOSHHE Mexny AXH/LIOM U
yepenaxofi COKPAaTHJIOCh, HO depenaxa COXpaHseT Nnpeumy-
mectBo. IToka AXu1 npoGeKUT PaccTOsIHME, OTHeJsoliee
€ro OT yepemaxu, yepemaxa CHOBAa MPOMNOJI3ET ellle HEMHOrO
Brepen, ¥ T. A. Ec/u nmpocTPaHCTBO GECKOHEYHO JEJHMO,
AXuN HUKOTAA He CMOXKET JOTHaTb yepenaxy. JTOT mapa-
IOKC TOCTPOEH Ha TPYIAHOCTH CYMMHDOBaHHSI GecKOHeu-
HOTO YHCJIa Bce GoJlee MaJbIX BeJIMUMH H HEBO3MOXKHOCTH
HHTYUTUBHO IIPeICTaBHTb cefe, YTO 3Ta CyMMa PaBHSETCS
KOHEUHOH BeJINUHHE.

Eme GoJsiee SIBHBIM 3TOT MOMEHT CTaHOBUTCS B amoOpHH
«IuxoToMusI»: npexne yeM NMPOHTH LENHKOM HEKOTOPHIH OT-
pe30K, ABHXKYIIeeCs TeI0 AOJ/UKHO BHadaje MPOHTH IOJIOBU-
HY 3TOTO OTpe3Ka, 3aTeM [OJIOBHHY MOJIOBHHBI, H Tak jaJjee
10 OECKOHEUHOCTH. 3€eHOH MBICJEHHO CTPOMT psia ¥+
+(Yy)2+ (Y)*+. . ., cyMma koToporo pasHa 1, HO ewmy
He YlaeTCsl HHTYHTHBHO [IOCTHYb CONlePKAHHE STOTO IOHATHS.
CoBpeMeHHBIE MPEACTaBJEHHS] O Tpelese U CXOIMMOCTH
psiia MO3BOJIAIOT YTBEPKAATh, YTO HAayHHAs C HEKOTOPOTO
MOMEHTa PacCTOsIHHE MeXAY AXW/JIOM U uyepenaxoH CTaHer
MeHbllle J000ro 3aJaHHOro YHCJa &, BBEIOPAHHOTO CKOJb
YroAHO MaJjbiM (cM. Tabi. 2) 1).

1) ABropHl naloT BechMa NMOBEPXHOCTHOe UCTONKOBaHHE NaPafioKCOB
3enona. Mex 1y TeM 5T napaZioKChl IPHBJIEKAIOT BHUMAHHE MaTEMaTHKOB
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soesseemmeenn 2. Onpezenenne npejesia CEEEEENNELANIN

[ocaedosameavrceme (@x), ¢ [N BelleCTBEHHBIX uuces

g, Q15 A3, ..., Qy, ...

HMeeT npedes a, ecyu Iy BCSIKOro BeillecTBeHHOro & > 0 CYLIECTBYET
takoe nejgoe N (g), uTo NpPH Bcex n, Gosbwux N, PasHOCTb @—a,
no aGCoJIOTHOH BeJIHYMHE MeHblie &,

Psad ¢ ofmuM 4JIeHOM U,:

upttrtugt ... tptas

ABJSETCH CX00AUWUMCA W CXOAUTCA K S, ecyH Nocje/loBaTe]bHOCTb
YaCTHBIX CYMM S, ONpelleJIeHHbIX PaBEHCTBOM

n=to+u1+ ...+ Ug,

CXOJQUTCA H €€ mpeles paBeH S.

(8ot o . TmanGepta u I. Befina) n d¢unocodoB. B wactHOCTH;
[. Beitnp nucan no nooay «IMXOTOMHH»: Ipe[icTaBHM ceGe BHIYACIATEN b=
HYIO MalIMHYy, KOTOpas BHINOJHsAA GHl ePBYIO ONepalthio 3a 1/, MHHYTHI,
BTOPYIO — 3a /4 MHHYTHI, TPeTbiO — 3a 1/g MHHYTH H T. Jl. Takas Ma-
(IMHa MorJia 6bl K KOHIY NepBOii MHHYTHI «lepecuHTaTh» BeCb HaTypalb-
HBIH psf (HamicaTb, HaNpHMEpP, CUeTHOE YHCJIO efuHHUI). FcHO, 4TO pa-
GoTa Haj KOHCTPYKuMe#i TaKoH MalIMHH oOpedeHa Ha Heypauy. Tak mo-
YyeMy Ke TOTJia TeJIO, BhiLIeAIlee H3 TOUKH A JocTHraeT KoHIa oTpesKa B,
<OTCUHTaB» CUETHOE MHOXECTBO ToueK A,, A,, ..., A,? AHajlornysme
apryMeHTHl MOXHO BEICKa3aTb H OTHOCHTEJILHO «AXHJJIa H dYepemaxu.
H. Tuae6epr u I1. Bephaiic B Knure «OCHOBaHHS MaTeMaTHKH» MULIYT:
«O6bIUHO 3TOT MapajoKc (T. e. «IHMOXOTOMHIO®) MEITaloTCss 0GOATH pac-
CyXJieHHeM O TOM, YTO CyMMa OeCKOHEYHOTO YHCJAa 3THX BPEMEHHEIX
HHTEPBaJIOB BCe-TaKH CXOIMTCA M, TaKUM 06pas3oM, faeT KOHEUHHIH Mpo-
MeXKYTOK BpeMeHH. OnHaKo 9TO paccyxjeHHe aGCOMIOTHO He 3aTparuBaeT
OIMH CYLIECTBEHHO MapajoKcalbHbHi MOMEHT, a HMEHHO NapajoKc, 3a-
KJIIOUaIoUHics B TOM, YTO HeKas GecKOHeuHasi MOCJIELOBATeNbHOCTb Clie-
LYIOIMX APYT 332 APYTOM COOBITHH, NMOCJAEA0BaTeNIbHOCTb, 3aBepHIaeMOCTh
KOTOpOii MBI He MOXKeM ce6e Jaxke NMPeACTaBHTH, ...Ha CaMOM JeJe Bce-
TaKH JOJIXHA 3aBepuuThesy (M.: Hayka, 1979, c. 40). M nanee: «...na
caMoM Jiesie Mbl BOBCe He 06si3aHbl CUMTAaTh, UTO MaTeMaTHuecKoe MPOCT-
paHCTBEHHO-BpeMeHHOe NpejicTaBJieHHe O IBHXKeHHH sBJsieTcs HH3HIeCKH
OCMBIC/IEHHBIM TaKXe H B cllyyae NPOM3BOJILHO MaJbIX NMPOCTPAHCTBEH-
HbIX M BPeMeHHHIX HHTepBajioB. BoJiee Toro, y Hac eCTb Bce OCHOBaHHS
nipeanosarate, YT0, CTpeMsich HMETh JeJMO C JOCTATOYHO NPOCTHIMH MO~
HATHSIMH, 5Ta MaTeMaTHYecKasi MOJENb sKCTpanojHpyeT aKTH, B3ATbie
U3 onpejie/ieHHOM 06J1acTH ONBITA, 8 HMEHHO H3 06J1acTH ABHXeHHIT B Ipe-~
IielaX TOTO NMOPsAKa BeJIHUHH, KOTOPHIH elne JOCTYNEH HaieMmy HaGJiofe-
HHIO, NONOGHO TOMY KaK coBeplliaeT ONpefeseHHYI0 SKCTPanoJIsALuIo Me~
XaHHKa CIJIOWIHOH cpejBl, KoTopas KJaJeT B OCHOBY CBOHX paccMOTpe-
HUHl [peAcTaBJeHHe O HeNpepPHIBHOM 3aNOJIHEHHH NPOCTPaHCTBA Male-
paeii,» (tam xe, ¢, 40—41),— pun, ped,
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[Napamoxc «Crpesnas OCHOBaH Ha NPEANOJIOKEHHH, YTO
NPOCTPAHCTBO U BPEMSI COCTABJIEHH M3 HEAEJNHMBIX 3JIEMEH-
TOB, CKaXXeM <TOYeK» M «MOMEHTOB». B HEKHH «MOMEHT»
CBOEro I0JIeTa CTpeJia HAaXOAUTCSI B HEKOTOPOH «TOUKe»
NPOCTPAHCTBA B HEMOJABHMKHOM COCTOSIHHU. ITOCKOJIBKY 3TO
BEepHO B KaxkIblii MOMEHT ee MoJieTa, CTpesna Boollle He
MOXET HAaXOAUTLCS B IBHKEHHH.

31ech 8aTPOHYT BONPOC O MIHOBeHHOH ckopoctH. Ka-
Koe 3HaueHHe CJeNyeT NpHAaTh oTHoleHuio Ax/A¢ npofinen-
HOTO paccTosiHusi Ax K uWHTepBany BpeMeHH Af, korxa Be-
auuuHa Af craHoBUTCSl oueHb Manoi? Hecroco6GHbele mpep-
CTaBuTh ce6e MHHHMMYM, OTJIHUHBIA OT HYyJs, IpeBHHE
NpHAady eMy 3HaueHHe HyJb. HriHe mpu nomowy noHATHA
npefiesia TMPaBHJbHBIA OTBET HAXOIUTCS HeMelJIeHHO: MrHO-
BeHHas CKOPOCTb €CTh mpenes orHoweHusi Ax/At mpu At,
CTpeMsIeMcs K HYJIO.

Takum 06pa3oM, BCce 3TH NapafoKChl CBS3aHE C NOHATHEM
npejena; OHO CTaJ0 IEHTPANbHBIM TNOHSTHEM HCUHCJEHHS
6eCKOHEYHO MaJIbIX.

TNapanokcsl 3eHOHA H3BECTHH Ham GJaarofaps Apucro-
TeJI0, KOTOPHIH npuBes HX B cBoedl «Pusuke», uTOOBI NOA-
BepruyTh Kputuke. OH pasnuuaer GeCKOHEYHOCTb OTHO-
CHTEJIBHO CJIOXKEHHUST M 6ECKOHEYHOCTh OTHOCHUTEBHO JeJIeHHs
¥ yCTaHaBJIMBaeT, YTO KOHTHHYYM 6eCKOHeuHO JenuMm. Bpems
TO}Ke GECKOHEYHO NIeTHMO, H B KOHEYHBIHl HHTePBaJl BPEMEHH
MO2KHO npoiTH GeCKOHEUHO nesuMoe paccrosiHue. Ilapanokc
«Crpenay, KOTOPBIf «a8Asemces caedcmauem npednosoxceHus,
410 8peMs COCMABACHO U3 MOMEHO08», CTAHOBUTCS! HEJIETBIM,
€CJIM NPHHATb, Ur0 BPeMsi GECKOHEUHO JENHMO 1),

3. Meton HcyepnbIBaHHUS:
OTpHIIAHHE GECKOHEYHOCTH

OTKpLITHE HECOM3MEPHUMOCTH HHAaroHalu KBajapata C ero
CTOPOHOH TOBJEKJO 3a CO00fl OTKPHITHE MHOTHX JPYTHX He-
cousmepuMbix BennuuH. Teopus nponopuuit EBnokca (pox.

1) B cBoMX NMepBHIX ABYX MapanoKcax, Hanpas/JeHHHX NPOTHB JBH-
XKeHUs («[JUXOTOMHSA» H «(AXHII U Yepenaxay), SeHOH Mpejnosaraer, 4ro
NPOCTPaHCTBO H BpeMs GeCKOHEUHO JeJNHMH, a B JABYX Apyrux («Crpena»
H «CTaJiioH») — YTO OHH COCTOAT H3 HefeauMuX. [1pu oBoux mpexnoso-
XKEHHsX OH MOKa3KBaeT NPOTHBOPEUNBOCTb MPHHATOTO B €T0 BPeMA Npel-
CTaBJIeHUs O JABHKeHuH,— [Ipum. ped,
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okoso 408 r. no H. 3.), usnoxeHHass B kuure V «Hauam
EBKHAA, Obla NONBITKOH BBECTH B pacCMOTPeHHe HECOH3-
MEpHMBIe BEeJTHUMHBI U CBUIETENBCTBOBAMA O TOM, UTO Hppa-
IMOHA/bHEIE YHC/Ia BCe-TAKH KaKHM-TO 00pas3oM ObLIH JO-
NMyIIeHB B IpedecKylo MareMaTHKy. Ha artofl Teopum ocHo-
BaH METOX HCUepNbIBaHUSA, KOTOPHI NO3BOJMA rpeKam
pellaTh 3ajauH, CTaBLINE BIOCJEACTBUH NPEAMETOM HCUHC-
JeHHs1 GeCKOHeYHO MaJIbiX: HaXOAHUTb IJIMHBI KPHBBHIX, ILIO-
Iaau Wi o6beMbl QUIyp, OrPaHHYEHHBIX KPHBBIMH JIMHUS-
MU WJIH UCKPHBJIEHHBIMH NOBEPXHOCTSIMH, ONPENENATh IEHT-

aeessmmmsme 3. CnejicTBHE aKCHOMbB Apxumena L]

BoT kak cpopMmyaupoBano mnpemioxenue 1 B kuure X «Hauams
EBkaupa:

«Ecau Oanbr O6e HepasHbie eeiudunbl 1 u3 Goabuell ebiuumaemcs
4acmo, 6oALUAAS MNOAOBUHBL, @ U3 OCMAMKA— CHOBA wacme, 6oabwas
NOAOBUHBL, U MO NOBMOPAEMCA NOCMOAHHO, MO Koeda-Hubyde ocmaem-
CA 6eAUMUHQ, KOMOPAS MeHbule, YeM MeHoUlas U3 OQHHbIX GEAUMUHY.,

Ha coBpemeHHOM si3bIKe:

Ecau a u b—noJioxXuTe/bHblE BelIeCTBEHHBIE HHCIAa H a > b, TO
BCETZa CYuIeCTBYeT TaKoe HATypaJbHOe YHCJIO m, uTO mb > a.

PBI TSIKECTH, CTPOMTH KacaTesbHble ¥ T. A, /s npuMeHe-
HHUS1 3TOTO MeTOAa HYXKHO GBbLJIO ellle OnupaTbCs Ha KaKylo-
HHOYJb aKcHOMYy 06 u3MepHMOCTH. Tak Kak nocje OTKpHI-
TH HPPAlMOHANBLHBIX YHCEJ CTalo HEBO3MOXKHO MOJb30-
BaTbCs COOTBETCTBHEM MEXKIY TFeOMETPHYeCKHMH BeJIHYHHA-
MH M palMOHAJbHBIMHM YHCJaMH{, TO B XOJ MOLLIa akcHOMa
Apxumena, a TOYHee ee CJeENCTBHe, CHOPMYNHPOBAHHOE B
kHure X kak npepjoxenue 1 (cm. taéa. 3).

Yro Xe 03HAUaJIO U3MepeHHUe ISl I'PeYeCKHUX reOMeTpPoB?
EBnokc onacajicsi mpHOUCHBATL KaKHe-HUOYAR 4HCIA AJIH-
HaM KPUBOJIMHEHHBIX AYyT, IJIOWAAAM KDHBOJHHEHHBIX (u-
ryp 4 1. A. Hecnoco6Hble HailTH 0OLLyI0 efMHHIY H3Mepe-
HUS MJIS HECOM3MEPHMBIX BeIMYUH I'DEKH He M3MepsH reo-
MeTpHUYeCKHe BeJIHYMHBEL, a TOJNBKO CDAaBHHMBAIH HX MeXKLY
coGO# ¥ BBHIYUC/ISIN UX OTHOWEHHUSI, OHH CPaBHUBAJIN JJIHHBI
IYT KPUBBIX C AJIMHAMH NP AMOJIMHEHHBIX OTPE3KOB — CIPAM-
JISLIM KPHUBBIE, a NJIOMIAAH KPUBOJHHEAHBIX QUTYD CPaBHMBa-
JIM C IUIOIAASIMH NpSIMONUHERHbIX Guryp. Keadpamypa He-
KOTOPO#i (Hrypsl 3THMOJIOTHYECKH KaK pas M O3HayaJja Io-
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CTpOeHHe KBajpaTa, WJH, ecqu He ObITb GyKBaJbHBIMH,
TPEYroJbHUKA, HJIH JPYroro MHOTOyroOJbHHKA, HMEIOLLEro
oAb, PaBHYO MJIOWALM paccMaTpPHBAEMOH KpPHBOJH-
HefiHO! Gurypel. Kybamypa — 310 0000LIEHHe KBajpary-
pbl Ha NPOCTPAHCTBEHHBIH CJayyall, MpUYeM BCE IMOCTPOLHHS
B COOTBETCTBMH C TpeuecKoill Tpajuuuedl NOMKHB OblJIU Bbl-
TIOJHATLCS JIMIIb LHPKYJeM M JuHefikol. [l rpekos 3a-
Jaua BBIYUCJUTb TJIOWIANb KaKoH-HUOYAb GHryprl Oblia
HEKOpPPeKTHO#, HO 3aTO HAaWTH OTHOIUEHHe ABYX mJomianei

b / A c
G H
K
/ c
B E M F
Puc. 5.1.

ObLII0 BIOJIHE JIONYCTUMOH 3aiauefi B paMKax I'peuecKoll Mare-
matukd. PasBureili EBpokcom, EBkaumom u Apxumenom
METOJ| HCUepIbIBaHUA KaK pa3 M NO3BOJIAJN CPAaBHHUTH IJIO-
manp Guryper A (Hampumep, napaGoONHYECKOTO CETMEHTa)
C W3BeCTHOH MNJIOWAAbI0 KaKOH-HUOynp ¢urypel S (Hanpu-
mep, KBajpaTa WIH TPeyrosbHHKA).

MeToz HMcuepnbIBaHUSI COCTOUT B NOCTPOEHHH IBYX GHIYD
U u V, Mex1y KOTOPLIMH 3aKJII0UeHBl OHOBPEMeHHO QUrypa
A, miomane KOTOpOi HEeM3BeCTHa, W JaHHas ¢urypa S us-
BectHoit miomanu. [1pu stom U u V BeiGupatorcsl Tak, 4To-
6bl pasHocTh V—U 6blia CKOJIb YTOAHO MaJsia. 3aTeM OT Ipo-
THBHOTO J0Ka3hiBaercsi, 4ro miomans A paBHa miowany S.

B paGore «O kBagpaType mapaGosbr» Apxumen (287—
212 rr. 10 H. 3.) CTPOro JoKasal, UTO «npOU3BOAbHbIL cee-
MeHm, OcparuueHHbll npamoll u napaboaol, paser yuemee-
PEHHOU mpemu mpeyeosbHUKA, UMEIWES0 C CeeMenmom 0b-
wee ocrosanue u pasuyro seicomys. (Ilpennoxenne 17.)
Bor kak oH gmefictBoBas (cM. puc. 5.1).

Iycrs BAC — nauHblii napaGoauYecKuii cermeHt, A4 —
TOUKa, B KOTOPOH Kacare/lbHasi napaJsienbHa cekywei BC,
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a Bb u Cc — npsivble, napamiesbHele nuamerpy AM, Ko-
TOPHIH IlepeceKaeT Bce XOpipl, napasienbHele BC, B HX
cepenuHe, Tak 4ro M — cepenuna BC. Apxumen mnokasal,
yTO MJIOLLA/b TPeyronbHHKa A BC paBHa NONOBHHE MJIOWALH
napanjenorpamma bBCc W, clefoBare/lbHO, MpeBHILIAET
[OJIOBHHY IVIOWAAM Napabo/IMyecKoro cerMeHTa. 3aTeM OH
MOCTPOWT TPEYTONBHHK B CErMeHTe, OTCEYEHHOM CeKyled
AC, nuamerpoM Kotoporo ssisiercs HK. Ilpocteie reome-
TPHUYECKHe PACCYKIEHHS MOKAasBIBAlOT, YTO IUIOMIAfb Tpe-
yroapHuka AHC cocraBaser !/, miowand TpeyroJbHUKa
ABC, a cymma myowmane#t TpeyronbHukoB BGA u AHC coc-
taBasier !/, miomanu tpeyroabhuka ABC. Kpome Toro,
of6a TpeyrojbHUKa 3aHUMaloT GoJiee MOJIOBHHBI TJIOMANH
napaGo/iMyeCKUX CEerMeHTOB, B KOTOPHIE OHH BIHCAHHI.
Ianee ApxuMen MOr HTE€PHPOBaTb 3TOT MPOLECC W, NpHUMe-
HSIST aKCHOMY 00 M3MepHMOCTH, NMOCTPOHTh MHOTOYTOJbHUK,
CKOJIb YrOZHO XOpOWIO HpUOJAMKAoUUA napabosnuecKuit
cerMeHTt. «[Tocae OOKA3BAHHOZ0 SICHO, 4MO 8 OGHHbIL ce2Merm
MONCHO 8nuUCames MAKOU MHO20Y20AbHUK, 4mobbl ocrmaroujuecs
(no kpasm) ceemenmor GoLau MeHoule 8CAKOL Haneped 3a0aH-
HOU naowadu; OelicmeumensHo, ecau OMHUMAMb 8CE 8PEMS
604buLe NOAOBUHDL, MO HA OCHOBAHUL OOKA3AHHO20 ACHO, 4MO,
NOCMOAHHO YMEHbLULAS OCMAIOUUECS NO KPASM CE2MEHMbL, MbL
MOdscem cOeaame UX MeHbule 8CAKOL Haneped BaOAHHOU NAO-
waduy. (Cnencreue u3 npemioxkenus 20.)

Ins BbIUMCIEHUA TJIOMIAAX BIMHCAHHOTO B mapabonuye-
CKMH CErMEHT MHOrOYyTro/IbHMKa Apxumesn LOMKeH Gbla1 Mpo-
CyMMHpPOBaTb ILIOMIaAH BIHCAHHBIX TPEYTONLHHKOB, T. €.
BBIUHC/IUTH CYMMY reOMeTPHUECKOil NPOTPeccHH CO 3HaMeHa-
TesleM 1/,, TepBbIM YIE€HOM KOTOPO# fBJsilach mjomans A
tpeyroneHuka ABC. Apxumen us6eras BHIUHCIECHHS CYMMbI
GeCKOHEYHOH NpPOrpeccHy, HO BBIUUCISAN CyMMY 7 TEPBHIX

o 1
4/IeHOB, MPHOABJAN K Helt OCTATOK -+ z7=; A 1 NMOAB30BAJ-
CA TOXKIECTBOM
1 1 1 1 1 4
Korpa uucno CTOPOH BIIMCAaHHOI'O MHOTIOYroOJIbHHKA, T. €.
1 1
UHCIIO U/IEHOB MPOTPECCHH, PACTET, OCTATOK -~ » o= A cTa-

3
HOBHTCA CKOJIb YrOAHO MaJibiM, H IOTOMY IJIOLLAAb S
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cermeHTa paBHa */;A. Apxumes He BbHICKa3hIBaJ MBIC/IH, UTO
OCTaTOK HCY€3a€T H CyMMa GeCKOHeUHOH NMPOrpeccHH paBHA
*/3A: OH JOKa3BIBa/ OT NPOTHUBHOrO, 4TO IJIOWanb S napa-
GO/IMYECKOro CerMeHTa HE MOMKeT ObiTb HH MeHblue, HH
Gouibiie 4/,A.

BHavase oH mpeanosioxkui, 4to miomab S napa6osu-
Yeckoro cerMeHra Gounuie 4/;A. Torma HOMmKHO CYyiecTBO-
BaThb 7 TaKHX TPEYTroJbHHKOB, UTO CyMMa

U=A(l+%+...+4—nl_—1)

ux miaowanefi Menbue S ¥ Goabuwie 4/;A. ITockomsky U
Yod—ify A 10U Y,A
paBHO */sA— /3~4,,—_i, To U MeHnbiue */3A, 4TO NPOTHBOPEUHT

npeanosioxkeHuo S>> *¢/,A, 1 oHO orGpachlBaercsl.

Janee ApxuMen NpeanoJioXua, uro S MeHbiie */;4, u
o6o3Haum1 4epe3 D pasHocth */3A—S. Torma mo akcuome
ApxuMena JOMKeH HAUTHUCh TAKOH MHIEKC /1, YTO IJIOLIAAb
A,=A/4™"' MeHbllle JaHHOH BeJMYHHBI D.

C 1pyro#t CTOpOHHI,

Ay> A, =5 A—A (1 +5+.. +4—,,7‘_—1)
n o4 A—S> Am>%A—A(1+—i-+.. +%) ,
OTKYyJa cJaenyer, 4to
S<A(l4+g+ - Agm),
a 3TO IPOTUBOPEUYHT reome'rpuqecxoﬁ O4E€BHIHOCTH, ITOCKOJIb-

1 1
ky A{1+5+. . '+W) eCTb IJIOIa/lb MHOI'OYTOJbHHUKA,

BIUCAHHOrO B NapabOJHUYeCKHH CErMeHT.

Mbl BHAMM, YTO NPH KOHKPETHOM IIPUMEHEHHH MeTojia
Apxumen usberas Takoro BeCbMa CMYTHOrO IOHSTHS, Kak
MHOTOYTOJBbHUK C GeCKOHeUHbIM YHCJIOM CTOPOH, KOTOPBIi
Gbl coBnajaj B npefesne ¢ napaGojanueckum cermMeHToM. OH
yBeJUYMBAJT 9HCJIO CTOPOH MHOIOYroJIbHHKa JO TeX IIop,
[IOKa BeJHYHMHA OCTaTKa He CTaHOBWIACh CKOJMb YTOZHO
MaJiolf, HO OCTaTOK Bcerja umescs. Takum o6Gpa3om, npu-
6apkaromye MJOWALN He UcHepnbieaal MCKOMYIO IIOMANb.
OpaHako 3TUM oTyindaauce Meroasl XVII B., HaBessHHBIE aH-
THYHBIM MeTofioM. KIMeHHO mosToMy mocnefHHI M MOMYYHII
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HasBaHHE «MeTOJl HCUeplbIBaH¥s», Koropoe Aan emy Ipu-
ropuii ne CeH-Bencan (1647 r.).

AnTnuHBIl MeTOJ CO CBOMM JIBOHHBIM paccCy:xKJeHHeM OT
NIPOTHBHOI'0 MacTepcKH usberaer KakHX Obl TO HH OBLIO
paccykaeHull 0 GeCKOHeYHO MaJbiX, XOTs ero MOAOIJIeKOH
CJIYXKHT HMEHHO aHa/H3 GecKoHeuHo Masbix. Henpss otpu-
UaTh NPHCYTCTBHE 31eCb HIeM Ipefesa, Jaxe eCHH OHa
BCerja ocraercsl HesiBHO#. {151 crpororo onpepeneHus o0si-
3aTesIbHO NOHamo6uaach Obl oOasi TeOpHS HPpPalHOHAMb-
HHX uuces. Bo Bcex nmpHMeHeHHsIX MeToja HCUEPIBIBAHHUS
rpexu (JOpMYJIHPOBAIM H JOKA3HIBAJIH TO CBOHCTBO, YTO HC-
KoMmasi BeqMYMHa A CKOJIb YrOZHO Majio OTJIHYAaeTCsl OT
npubmakaromeil ee BesuduHe U, T. €., B COBPEMEHHOH Tep-
MUHOJIOTHH, 9T0 A siBAsieTcs npenenom BeanuuuH U. OHH 1noB-
TOPSIJIM OJIHY H TY Ke (JOPMY JOKa3aTeslbCTBa B KaXKJIOM YacT-
HOM cJyuae, He 3aMeuasl aHAJOTHUM MEXKIY BCEMH TaKHUMH
3agauamMd. Hukakoro ofmero merosa He GBLIO.

Mexny nmpouuM Meroj MCUePILIBAHHSI He MpeJHa3HayeH
I OTKPBITHH ). OH NHO3BOJISIET CTPOro YCTaHOBHTH pe-
3yJIbTaThl, BbIBeleHHBle W3 JIPYT'HX cooGpaxeHuil. ITucemo
Apxumena k Sparocheny (HatizenHoe b B Hauaste XX B.)
T103BOJISIeT MOHSITh SBPUCTHUECKHI METOX, HCIOJb30BaHHBIH
Apxumenom. STOT MeTol, OCHOBaH Ha ujuee, 4YTo BcsKas (u-
rypa COCTaBJIeHA U3 3aMOJHSIOMUX ee «IMHHHA» (OTPe3KOB),
H MO3BOJsIeT CPaBHHUTb IIOWAAb NapabosIMYecKoro cer-
MEHTa C IJIOMAJIbl0 TPeyTOoJbHHKA NPH IOMOLLM MeXaHHYe-
CKHX cooOpakeHuil, HanpuUMep <«B3BELIMBAHUA» «IHHHII»,
COCTaBJISIIOIUX TapaboJHYeCcKHii CerMeHT, U «IHHHil», coc-
TaBJSIIOMI X TPEYroJdbHUK. [IpH 3TOM HCHOJB30BAJICS P HH-
LU pplyara: Beca 06paTHO MPONOPLHOHANBHBE PACCTOSTHHAM
OT HeMOIBMXKHON TOYKH Pbldara B MOJIOXKEHHH PaBHOBECHS.
STH pacCcTOAHHUS W NOMOTaJH YCTaHOBUTH OTHOLIEHMe IJIO-
majel, KOTOpPOe 3aTeM JOKasblBaJOCh TFeOMETPHUYECKH Me-
TOZOM HCUEPIEIBAHHS.

1) ABTOpHI MOBTOPSIIOT 8/ieCh XOJsiUes MHEHHe O MeTOfie McueplHBa-
HHUS, KOTOpPOe He pasfefioT MHOI'Me HCTODHKHM HayKH, CUMTAIOI(KE, YTO
STOT MeToJ; GBIT He MeHee sdbeKTHBEH, YeM COBPEMEHHBIH MeTOJ IIPefiesIoB.
K metony ucuepnbisaHus EBJoKca (KOTODHIH ONMHCHBAIOT aBTOPH) ApXH-
MeJl I0GaBHJ METOJ, BEPXHUX ¥ HHXKHMX MHTEIPaJbHBIX CYMM, C IIOMOLIBIO
KOTOpOTO M TOJYYHJ HOBble Pe3yJbTaThl (0GbeMBl JIIUNICOMIOB, CerMeH-
TOB T'HMep6OJIONOB H MapaGoJIONZOB BPaIeHHs, NJIOMakb BUTKA CITHpa-
qY U T. A.) DTH MeTOAB! OBUIM BbIAEJIEHH! BNOC/AEACTBHY apaGCKUMHU U €B-
poneficKuMH MateMaTuKami,— IIpus, ped,
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4, W cnoBa apaGckas MaTeMaTHKa

Hecmorpsa Ha Gosbuylo opHruHa/sbHOCTH CBOHX pabor —
a MoxeT ObiTh, HMEHHO MO 3TOH MpHYHHe,— Yy Apxumena
HALLIOCh OYeHb MaJo TocjeloBaTesiel B aHTHYHOM MHpe H
He ObLIO MPSMBIX YYEHHKOB.

Hauunas ¢ IX B. MeromamMu reHHaJbHOro ajexcaHzpHii-
1la 3aHHTEPeCcOBaNHCh apabeKkyie ydeHnsle. BrepBuie B apaGosi-
3bIYHON JIMTEpPaType MEeTOI HCYePNLIBaHMS OBl NPHUMeHeH

g a

Ay

Puc. 5.2,

6parbsiMn Bany Myca. Hx yuennk Cabur w6 Koppa
(836—901) mepeBest Ha apaGCcKHil IBBIK COUHHEHMe A pXuUMena
«O mape u HUIUHAPE» U B cBoell «KHUre 06 H3MepeHHH Ko-
HHUYECKOTO CeueHHsl, Ha3BAHHOro napaboJHYecKHM» MpOsi-
BHJI MacTepCcKoe BJajieHHe rpedeckuM MerogoM. OH pemusa
3ajauy KBaJpaTyphl napabo/IHyecKoro CerMeHTa HpH HOMo-
I[H HHTErPaJbHLIX CYMM, KOTOphle ApXuUMeHX MHCIOJb30BaJd
npH KBagparype cnupanH, Kybatype napaGoJona BpaieH s
¥ T. ., HO He MPHUMEHSJI NPH KBajpaType napabossl. Bua-
uaJjie u6H Koppa BHIYHCINI CYMMY 7 [IEPBBEIX HEUETHBIX YHCE/

é] Qk—1)=n
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U CyMMY KBaJpaTOB 7 IEPBBIX HEUETHBIX YHCEJ
n n
Y@k—1p=2.20 Y (2k—1)—%.
k=1 k=1

TMocaeHio0 GopMyay OH MPHMEHHJ K CerMeHTaM a,=
=(2k—1)a n bp=2k - b, NpoONOPIIHOHANLHEIM HEUETHEIM H YeT-
HEIM YHCJIaM, ¥ JI0Ka3aJl B KOHIE KOHIIOB, YTO NPH JOCTAaTod-
HO O6OJIBLIOM I€JIOM 7 OTHOLIEHHe

n: Lﬁ (2k—1)] -2n

MeHblI€ JII060ro AaHHOro orHoumenus A/B (3T0 3KBUBaJIEHT-
HO ToMy, uro lim (1/a%)=0). DTuM pe3yabTaTOM OH BOCIIOJb-

n—>w

30BajICsI TIPH KBaJpPHUPOBAHHUH NapaGOJHUUECKOro CerMeHTa
¢ maomansio S (MB!I BIGPAH €ro 31eCh CUMMETPHUHEIM, C
XOpIo#, NepneHANKYASAPHOHA OCH), mpuueM napaGosa ompe-
IeJsiach CBOHCTBOM, KOTOPOEe Mbl Telephb 3amichiBaeM B
Bue y?*=px (cM. puc. 5.2).

W61 Koppa jenun och cermeHTta Ha £ 4actel, Nponopuy-
OHAJIBHBEIX HEUETHHIM uHcaaM ¢, 3¢, 5q, . .., (2n—1)q, rae
g=aln®, a — pauHa OTpe3Ka OCH. XOpJAbl, NPOXONSIIHE
uepe3 TOUKH JiesieHHs (T. e. OPAMHATHI), TOTZA NPOIOPIHO-
HambHe uetHeM uueaam 2V pg, 4V pg, 6 Vg, .. .,
2nV pq.

ITiomane BIHCAHHOTO MHOI'OYTOJMbHHKA S,, BepUIHHAMH
KOTOPOro CJIyaT BepuIMHa N mnapaGosbl M KOHIB! XOPZ,
paBHa CymMe njomaneii Tpeyroasiuka A,=A;NB; u 1pa-
neuuit A,A4,B:B,, ...:

Si=%2V 19 +53¢@VPq+4V 9 +... +
++ @n—1)g[@n—2)V pg+2nV pq)-

BruuciuB HecKOJLKO TMepBHIX cyMM, HOH Koppa moxa-
3as, uto S, orAuyaercs ot 2/3 nyomany R npsiMoyroJbHIKa,
B KOTOpHIN BIHCaH JaHHBIA CErMEHT, MeHblle ueM Ha (n/3)A,
T. €. uTo (2/3)R—S,<<(n/3)A,. UT0O6H yCTaHOBHTH, 4TO pas-
HocTb S—S,, MOXHO cles1aTh MeHblle /000l 3a1aHHoi mJ10-
134, B3SB YHCJIO A JOCTAaTOYHO GOJBINHM, UCHO/B30BaJacCh
akcuoma Apxumeaa. TouHo Tak ke U pasHocTb (2/3)R—S,
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MeHbllle BCAKOH 3aJaHHOH IJIOMIAAH, €CJH 7 JOCTaTOYHO Be-
nuxo. M Hakonen, n61 Koppa 10KaseiBas OT NPOTHBHOrO, 4TO
S=(2/3)R, w60 ¢ yuerom MOJIy4eHHEIX HEPaBeHCTB NpPEeAIo-
noxeHust S>> (2/3)R u S <<(2/3)R mpuBogMIM K IPOTH-
BOpEYHIO,
Ha camom nene w6 Koppa BbIYHCIHI BeNMYHHY, 3K-
a

BHBaJIEHTHYIO S V px dx, T. e. BUepBLie MONYUWT MHTErpasl

0
a

BUJA S x"dx ¢ npoGHBIM nokasareneM n=1/2, 1o GuI 3Ha-
0

9UTeJbHBIA BKJaJ B BO3pOXJeHHe MHHHHTE3UMAJbHBIX Me-

TO0B Apxumerna.

IIpuMeHHB 5TH MeTOABI K BBIYMCJEHHIO o0beMa mapa6o-
JIOHJia BpallleH!s, MOJYYEeHHOro BpallleHHeM IPOU3BOILHOIO
napa6oJiMuecKoro cerMeHra, apabCKye ydyeHble BOCIPOH3Be-
J¥ pe3yJabTaTel ApxuMela M CIeald HOBbl€ OTKPBHITHS.
B npyro#i nepuon, B xoHue X B. an-Kyxu u an-Xaiicam
u300pesH HOBBIE MeTObl Ky0aTyphi, B KOTOPHIX, OIHAKO,
YyBCTBOBaJIOCh I'pevyeckoe Biausinue, IGH an-Xaficam, onpe-
nensisi oGbeM HEKOTOPOro napaGosiounia BpallleHusl, BrepBhie

a

BBIYMC/IWJI BeJHUMHY, SKBHBaJIEHTHYIO g x4dx.
0
B 370 e BpeMst acTpoHoM aja-BupyHH uayuan HepaBHO-
MepHOe NBHXKEHUE U MPUIeS K MOHATHSIM MTHOBEHHOH CKO-
pPOCTH U YCKOpPEHHs.

5. CpegHHe Beka: INar K «pecneKkTaGejbHOCTH»

B 1O Bpemsl Kak apa6bl OBJAafe/Nd rPeueckUM METONOM HC-
uepnbiBanua eime B IX B. u paspaGorain coGCTBEHHBIE
CXOJIHBIE METO/IBI, B 3aMafHOM CPEIHEBEKOBOM MHDE PaGOTHl
ApxuMmesa GBI TMOUTH COBceM HeM3BeCTHbI. OpHAKO CXOJla-
CTHYECKHE PacCyXKAeHHs 0 6eCKOHEYHOM, GECKOHEUHO MaJoM
W NPHUPOLE HENPEPHIBHOrO OXMBWIM HHTEpeC K mpobJeme
6EeCKOHEUHOCTH M NMOATOTOBWIH IOUBY JJIS1 BOCOPHUATHS Hpei
aHanu3a OECKOHEYHO MaJsblX, nosBuBmiMXcsi B XVII B.

JIUCKycCcHH O HECOH3MEPUMBIX BeJHUYMHAX, HENENUMBIX H
0eCKOHEYHOCTH BeJIMCh BOKpYT amomucmuku. Tomac Bpan:
BapauH (XIV B.), HacTpoeHHEIH NMPOTHB BceX GOPM aTOMH-
CTHKH, H3yyaJ NPpHPOAYy KOHTHHYYMa M yTBepXkjaJ, 4To He-
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IpepLIBHbIE BETHYHHBI COCTOST M3 GECKOHEYHOro YMCJa He-
JIeJIMMBIX, KOTOPBIE IBJISIIOTCS HE aTOMaMH, a HenpephIBHRIMH
BeTMYHHAMU TOH ke pasHoBuiHocTH. Puuapp CyaitHcxen
(mposBauHbiil Briuncaurenem, X1V B.) nsyuan npupogy Ge-
CKOHEUHOr0 M OCMapHhBaj pasjudue MeXIy aKTyasJbHOH H
[OTEHI HAJbHOH GEeCKOHEUHOCTBIO, KOTOpoe jejan Apu-
crotenn. Ho 3T cxomactHueckHe paccykAeHHs HH B Koeil
Mepe He ObLJIH HanpabJieHbl Ha BhlIe/leHHe U TOCTPOeHHe Ma-
TeMaTHYeCKHX KOHIEMIHH; oOCcyKHanca JHb MeTapuauye-
CKMA BONPOC O peajbHOM CYIIECTBOBAHUH HENEJHMBIX HJIU
GeckoneuHocTH. OpHAaKO OHHM CMOCOGCTBOBANH HOLAEPKa-
HHIO HHTepeca K npobJieMe GECKOHEYHOrO M NPHIAHHUIO Me-
TofaM OECKOHEUHO MaJsblX OO/blIel «pecneKTabe bHOCTHY.

CaMbIM KPYIHBIM TEOPETHUECKHM JOCTHKEHHEM B Cpel-
Hye BeKa GBIO KOJNHUECTBEHHOE MCC/IENOBaHHE H3MEHUHBO-
CTH, BBeleHHe NOHATHA (YHKUHOHAJAbHOH 3aBHCHMOCTH H
ee rpapuueckoro npeacrasjeHus (cM. ra. 6, c. 294). Hu-
kosait Opem (1323—1382) ytBepxknan, B nyxe crapoil rpe-
UecKOfl TpaiMIMH, YTO M3MEpHUMble BEJIMUHHBI MOT'YT OBITh
NpeCTaBJeHE TOUKAMH, JUHUAMH H ¢urypamu, 4 rpadu-
YeCKH HCC/eloBaJ H3MeHeHHe CKOPOCTH B 3aBHCHMOCTH
ot BpeMeHH. [TpoGy>KeHHBIN pacnpocTpaHeHHeM aHTHYHBIX,
W B YaCTHOCTH apXHUMENOBBIX, HHPHHHUTE3UMA/bHEIX METO-
JIOB M MUTAEMBbIHl CXOJIACTHYECKHMH CHEKYJSAIHSIMH 0 OecKo-
HEYHOCTH MaJIo-NIOMaJy y MaTeMaTHKOB pa3BHUBAJICH BKYC
K paccyxkKIeHHsM, HCHOJB3YIOIHUM GeCKOHEYHO MaJble Be-
JuuuHbl, BHauaje UX NPHMEHS/IH 1O apxUMeLoBy o6pasuy,
a 3ateM OCBOGOIM/IH OT CTaphIX CXeM, H HadaJHCh MOHCKH
3aMeHH MeTOlla MCUepNbIBAHHS, NPU3HAHHOTO CJIMIIKOM TS-
2KeJIOBECHEIM.

6. OcnaGaenue crporoctu: Crepun, Banepuo

@namanackuil unxkernep C. CreBuH yxe B 1586 r. cBoGonHO
1oJb30BaNC MeToNoM ApXHMena IS ONPENeNeHHS LEHT-
POB TSKECTH IVIOCKUX KpHBOsTHHelHBIX ¢uryp. Ilpu nomornu
TIOC/Ie[IOBATeIbHEIX Bce Gosiee MeJKHX Pa3bHeHHH rpaHHLbI
OH HaxoIWJ NPHUONMKeHHe 5THX (HUryp BIHCAHHBIMU (MJIH
OMMCaHHBIMH) MHOTrOYTOJNbHMKAMH M CTPOHJ reoMeTrpuyec-
KHe psiiH moXo6HO TOMY, Kak ApxuMmer B 3ajaye O KBajpa-
Type napa6ossl noaydan pag 14+*/,-+/,+ .. .. Ho B 10
BpeMsA Kak ApxuMesJ OCTaHaBJHBa/ICH Ha n-M WieHe H JO-
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GaBnsin ocraTok, CTeBHH paccMaTpuBaJ GECKOHEUHbIE Dbl
B AyXe CXOJIaCTHYECKOH TPaJMIHU NOTEHIHAJbHOH GecKo-
HEUHOCTH, YHac/jefoBaHHOH or Apucroress: pSifl MOXKHO
ObLJI0 IPOAOIKATE IO TEX [OP, IOKA Pa3HOCTb MEXKLY KPHBO-
JIMHEHHOH (UrypO#i U ee NPSMONUHEAHBIM NPUOIMKEHHEM He
CTaHEeT CKO/Mb yroiHo MaJjod. CreBUH CuYHTa] 3Ty YacTh
J0Ka3aTeJbCTBA JOCTaTOYHONH M OMyCKaj — HECOMHEHHO, G
KOJIeGaHUAMH H GOJIBIIMMH MPELOCTOPOKHOCTAMH — IBOM-
HOE JI0Ka3aTeJIbCTBO OT MPOTHBHOrO, HeOGXOAUMOE MO Tpe-
YyeCcKuM KaHOHaM crporocTd. Ilpm stom Merop wHcuepmbl-
BaHHUsA cTasl ropasjo 6ojee yLOOHBIM.

Jlyka Banepuo (1552—1618), yueHHK BeHelHaHCKOro
usgarens Tpynos Apxumena Penepuro Kommanauno, Bumo-
W3MEHWJ aHTUYHBIA MeTof, 0600 HKB ero. Bmecto nBoiiHOro
JI0Ka3aTe/IbCTBa OT MPOTHBHOTO OH chOPMYJIHPOBaT OGILYiO
TEOpeMy, Ha KOTOPYIO JOCTAaTOYHO OBIIO COCJIAaThCH, a Ke
[POBOAUThL KaXblHl pPa3 noApoGHOe A0Ka3aTesbCTBO.

7. Undunnresumanbnbie meroanl M. Kenaepa

Xotsa CreuH ¥ Banepuo ocnaGuiy CTpoOrocTb apX UMELOBBLIX
paccyxJeHuil, OHH BCe ellle OCTaBaJUCh B MJIEHY TPEUECKOH
Tpapuuun. Knaccuueckue mMerons! Getn ot6pouiens Moran-
HoM Kennepom (1571—1630), xoropriéi ob6patuics kK Gosee
MHTYUTHBHBIM NpUeMaM, HaBesTHHBIM 4TeHueM TpyaoB Hu-
konasg Kysanckoro. OH ynonoGul OKPYKHOCTb MPaBHJIb-
HOMY MHOI'OYTOJbHHKY C GEeCKOHEUHbIM UHUCJIOM CTOPOH U
BBIYHUCJISU €70 IUIOWAdb Kak cyMMy mJoiageli GeCKOHEUHO
MaJblX TPEYroNbHHKOB, OCHOBAHUSIMH KOTOPHIX CJYXKHJIH
CTOPOHEl MHOIOYIOJIbHHKA, a BEepPUIMHOH — LEHTP OKPYX-
HocTH. OH He [a/J HHKAKUX OGOCHOBaHHIl 3aKOHHOCTH CBOHX
neiictBuii. B ofmem ciayuae Kemnep pas6uBan miaowasn u
o0beMbl Ha 6eCKOHEUHOe MHOXKECTBO 6ECKOHEUHO MaJIbIX 3JIe-
MEHTOB OIHOH C HUMH Pa3MepHOCTH, HO MOPOH M0/b30Ba-
csl I3HIKOM HefeauMbix. OH He fesas pasjndusi Mexay Ge-
CKOHEYHO MaJIofl MJIOANbI0 H JIMHHEH U MeXIY OKpYX-
HOCTbIO M MPABHJBHEIM MHOI'OYTOJbHHKOM C GECKOHEUHBIM
uucjioM cTopoH. Csoi Meron Kensiep npuMeHSJ K BbIYHC/IE-
HHIO o0beMa TeJl BpaluleHus (wapa, KOHyca, Topa H T. I.).

Bauanue Kensepa Obi1o oueHb BeJMKO, H ero pa6ora
«CrepeoMeTpus BHHHBEIX Gouek» (1615 r.), B KOTOpOH oOH
yKasajl crnoco6 BbluuC/eHH o0beMa BHHHBIX Gouek, B Te-
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yeHUe MOJTyBeKa CIY:KH1a oGpasuoM JJis pelleHus Mofob-
HBIX 3afa4. B 3Toilt paGore ObLINM pacCMOTPEHBI TaKkKe 3ada4u
Ha makcumym u munumym. Iaa vx pemenus Kensep cocra-
BWJI ClielHa/IbHble Tab/HIE], TO3BOJSBUINE CPaBHUBATh 00be-
Mbl TeJa NpH M3MEHEHHH ero pasmepoB. Tak, OH mokasajs,
uT0 Ky0 — 3TO camblif GOJBLIOA [PSMOYTOJbHBINA NapaJie-
JIEMUNel ¢ KBaJApaTHbHIM OCHOBaHWeM, BIHCAHHBIA B cdepy,
M YTO M3 BCeX NPSMBIX LWJIHHAPOB C ONHOH U TOH Xe AHa-
roHa/bl0 HaHGOJbIINA O0OBEM HMEET TOT, BBICOTA U AUAMETD

KoToporo Haxoxarcsi B orHomenuu 1/} 2. Usyuas csou
tabnuupi, Kensep saMerus, YyTo NpH NAHHOM H3MeHEHHH
pasMepoB camoe cjaboe u3MeHeHUe o0beMa HalbJofaeTcs B
OKDECTHOCTH HauGoJjbliero oobemMa. dta MbICJIbL CHOBa IO-
saeutace B XVII B. B pa6orax Ilbepa ne Pepma.

8. MeTtoa, HeaeJHMBIX

Kasaabepu

Bonasenrypa KaBanbepu (1598—1647), yuenuk T'anumnes,
3HAKOMBIfI CO CXOJIACTHUECKMMHU MPEACTABICHHSIMH O JIBH-
JKeHHH, 0eCKOHEYHOM, OeCKOHEYHO MaJjioM W HpUpoxe He-
npepbiBHOro, B cBoell paGore «I'eomerpus, u3JI0KeHHAS
HOBBIM CrOCcOGOM NPH MOMOIM HeNeJHMBbIX HelpephIBHOrO»,
ony6aukoBaHHON B 1635 r., pa3spaGoras Meron HeeTHMEIX.
B Hell He GblI0 OnpenesieHNsl HelekTUMBIX: TaK HasbiBan Ka-
BaJibepH GECKOHEYHO MaJible 3JIEMEHTHI, COCTaBJISIOLIHE T1JI0-
maau 1 obbeMul. [limockyio ¢urypy oH paccmaTpHBal Kak
MHOXKECTBO 3alOJHSIONINX €e «IHHHH» (MPAMOTHHENRHBIX
OTPE3KOB), a MPOCTPAHCTBEHHOE TeJO — KaK CocTosilee
U3 «HEONpeJeNEHHOr0» YUCIa NapaiesbHbIX «IJIOCKOCTEf».
OH roBopwJI, 4TO JHHHA 00pa3oBaHa U3 TOUYEK, KK Q:Kepelbe
M3 KEMUYKHH, MJOLWagh — W3 JIMHUHA, KaK TKaHb U3 HU-
Tell, a TeJI0 — W3 MJIOCKOCTel, KaK KHHUra U3 CTpPaHMIL.
KaBanbepu oraaBaj cefe oT4eT B TPYAHOCTAX, BO3HMKa-
IOLIUX MPU CYMMHUPOBaHMH OECKOHEYHOrO YHC/Ia 3JIEMEHTOB,
B nporuBononoxkHOCT cBOeMy yuuremo [amunelo OH He
paccyXman o npupone GeCKOHEYHOro, HO W He INBITAaJCH BbI-
YUCISTH IJIOWAAb QUIYPBl KaK CYMMY BCEX COCTaBJSIOLLHX
€e HeleJUMBbIX 3JIeMeHTOB. BMecTo 3TOro oH onpenessij ot-
HoleHue nuomaneél Guryp, HemeguMble KOTOPHIX HAXOXATCS
B IIOCTOSIHHOM OTHOILEHHH, KaK B NpHUMepe, PacCMOTPEHHOM
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messssseasmmmmsmmm 4. MeTox Hele HMbIX EENNICR

IIpumep Ooxasamenrvcmea

Kapanbepn cofupancs KoKasaTh, 4TO ILIOMafb Napajliesorpamma
paBHa YIBOEHHOH IIOWafH KaXAOrO M3 TPEYroJbHHKOB, Ha KOTODHIE
pasGuBaeT mapasieJOrpamMM ero JAuaroHaib.

B

D

Eciu G u E—pse Takue ToukH, yto GD =BE, u ecau GH u
FE nposegenn napaniensio DC, to orpesku GH u FE paBusl.

Cymma Bcex «uunuit» TpeyroasuHuka ADB, Takum o6pasoM, PaBHa
CymMMe BceX «JIHHHE» TpeyroJbHHKa DBC, M 3TH TpPeyrojbHHKH HMEIOT
paBHble miomanu., Cymma Bcex «auHui» napaiiejorpamva ABCD
paBHa YABOEHHOH CyMMe <«JIHHW{» OIHOrO H3 JABYX TPEYTOJbHHKOB.

Ham# B Taba. 4, rie 310 orHomeHHe pasHo 1. Meron Ka-
BaJlbepPH BbI3BaJ MHOIO KPHTMYECKHX HamnaloK, HO U MHOro
BOCTOpPI'OB.

OBanmxkenucra Toppuuemnu (1608—1647), yuenuk Ia-
auanes u Apyr KasambepH, ycoBeplieHCTBOBaJl 3TOT METOJ

A
D: iB
£ 0 c
W

Puce, 5,3,
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H C ero NMoMOLIBI0 YCTAHOBHJ, HalpUMep, YTO o6beM GecKo-
HeYHO JUIMHHOTO TeJa, NOJy4YeHHOro BpalleHHeM YacTH Pas-
HOOOYHOH runepOoOEI BOKPYr €e acHMITOTH, KOHEUeH
(puc. 5.3). Ilpu stom Toppuuennu paccMaTpuBal ILHIHHI-
pHUUecKVe HeJeJuMBle, B TO BpeMsl Kak y KaBajbepu Hepe-
JIMMBIE BCerja GbLIH TOJBKO IJIOCKHMH.

PoGepBajib

JKuib Iepcon me PoGeppann (1602—1675) He3aBHCHMO OT
KaBanbepu paspaGoran MeTol HeIENMMBIX, HO B OTJHYHE
or KaBampepn OH He MOJIB30BAJCA reOMETPHUYECKHM MOJ-
XOJiOM, a ONHpaJcs Ha Gosee «apHpMeTHUECKHe» pacCyxKie-
Hus CreBMHa u BanepHo, KoTopnle paccMarpuBajiu GecKo-
HeuHble psgel. B nmporuBonosoxkHocTe KaBambepH, yTBepXk-
JaBllIeMy, 49TO IJIOMIAfb COCTOWT H3 «IHHHI», PoGepBasb
UCXONMJ U3 NPEANOJIONKEHHS, YTO OHA COCTOHT W3 IJIOMIA-
nelt: «MooxcHo cuumame, umo GeCKOHeUHOe MHONCECTBO MOUEK
npurumaemcs 3a OECKOHeHHOe MHONCECTBO MAAblx AUHuLl u
cocmagasiem yeayto aunuw. bBeckoneuroe muoscecmeo au-
Huil npedcmasasiem OeCKOHeUHOe MHOJNCECBO MOAbIX NAOUQ-
Oetl, cocmasasrowux ecto naouwjade. Beckoreuroe muoscecmso
naowadeti npedcmagasiem OeCKOHEUHOE MHONCECINBO MANbLX
mea, KOmopeie 8ce emecme cocmagasiom ece menoy. («Tpax-
TaT O HEIEJTHMBIX».)

PoGepBans Hcnosb3oBasa HefelHMble 1J1s1 ONpelesieHHs
IJIOIIA/H, 3aKJ/IOYEHHOH BHYTPH AYTrH LUKJIouAbl. LluKio-
HIa — 3TO KPUBasg, KOTOPYIO ONHCHIBAET TOYKA OKPYIKHO-
CTH, Katsuleficsi 6Ge3 CKOJbXEeHHSl MO NPSMOH; OHA «ABAfA-
emcs He Hem UHbIM, KaK nymem, KOmopbiii onucsieaem @ 603-
Jdyxe 3aKAenKka Koaeca, K020a OHO KAmUumcs 8 c60em 00bI4HOM
Osuoiceriuu»,— nucau Ilackanab. Dro Gbl1a camast «MOZHast»
kpuBast B XVII B., oHa nmo3Bo/iwjia reoMerpaM BhIpaboTaTh
HOBYIO METOJHKY, CTaBUIYyI0O OCHOBOH HCUMC/eHHS GeCKoHed-
HO MaJbiX,

IpeanonoxkuM, uro okpyxHocts AHBF pnamerpa d
(puc. 5.4) karurcd no npsamoii (f) u nocse nosyo6opora Axa-
metp AB oxasascs B nonoxenun DC. Orpeaok AC no/keH
paBHATbCH JAJIMHE NOJNYOKpyxkHocTH AFB; mycte APD —
LHKJIOHa, onmucaHHasas Toukoii A. Eciau P — npousBons-
Has TOYKa IIMKJOHWIBl, a Q — Takasi TOYKa, UTO OTPE3OK
PQ pasen EF=HE, 1o Touka Q onuwer kpusyio AQD,
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Koropyto PobepBanb HasBan cnymuuyeti yuraoude.. Oka-
3aJ10Ch, YTO ITO HE YTO HHOE, KaK CHHYCOHJa.

PoGepBasib nokasan npu MoMould HeleqMMBIX, YTO 3Ta
KpHuBasi AesuT npsamoyronbHuk ABDC Ha iBe paBHbie 4acTH.

D
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Tnd g ()
Puc. 54.

IedicrBurenbHo, Kaxaomy orpe3ky EQ dactu AQDB coor-
BETCTBYeT paBHHIi eMy orpe3ok RS wactu ACDQ , u no-
CKOJIbKY 06Ge (HUryphl COCTaBJIEHBl M3 PaBHBIX HEJETHMbIX
9JIEMEHTOB, OHHU JIO/LKHBEI WMeTb paBHble miomany. Ho oc-
HoBanve AC npsMoyronbinka ABDC paBHO MOJTYyOKPY-
Hocti AFB, a Beicora AB paBHa auamerpy d. Takum obpa-
30M, MJomanb NPsSMOYyroJbHHKA paBHA
7 @nd=gadc=2.n(5)",

T. €. yABoeHHOH nuomanu kpyra. CienoBaresbHo, MJoManh
AQDC paBna nuiomanu ucxogHoro kpyra. Ilo nocrpoenuto
niomags APDQ paBHa miomand NOJTyKpyra MU, ClenoBa-
TesbHO, njomanb APDC, 6ynyuu cymmoit niomaneir APDQ
u AQDC, B nosropa pasa npeBbllaer MJOMALh MCXOLHOrO
kpyra. Tak kak nyra APD cocraBisieT NOJIOBHHY LHKJIO-
UIBl, OTCIOJlda HETPYAHO HalTH MCKOMYIO MNJIOMAAb.

B To BpeMsi Kak MeToi Hellenumbix KaBambepu couerais
B ce6e apXHMEIOBCKYIO MOJe]b CO CPelHeBeKOBLIMH Besi-
HUusAMH, B Mmeroze PoGepBanisi, a B OCOGEHHOCTH B METOnE
Tpuropus Cen-Bencana (1584—1667), 3a ofpasel B3siThi
u3MeHenusi, BHecenunie CreBuHOM u Basepuo B meron wc-
uepnbiBanus. [puropuit Cen-Bencan paccmarpuBan Gecko-
HeYHOe MHOXKeCTBO MpAMOJIHMHEHHBIX QUTYDp, ucuepnoisasuix



9. PACUBET MHOWHUTE3UMAJIbHBIX METOJOB B XVII 5. 953

LaHHYI0 KDUBOJIMHeAHY0 ¢urypy, B OT/IMUHE OT €ro npej-
LIeCTBEHHUKOB, KOTOPhle  YBeJIMYHBANH UHCJAO CTOPOH
BNUCAHHLIX HJIM ONUCAHHBIX MHOI'OYTOJILHHKOB J0 T€X MOp,
10Ka Pa3HOCTb MEXMIY STHMH MHOrOYroJIbHUKaMH U Gurypoit
He CTaHOBHJACh MeHblile 060k 3aganHoi Benuunbl. [1o Beei
BEPOATHOCTH, MMEHHO OH BNEPBhIe SIBHO BEICKAa3aJl MEIC]b,
yTo GECKOHEUHHI!l psii OnpeneNseT HEKOTOPYIO BeNHYKHY,
«MepMURYCY, KOTOPOH 3TOT PSJi, JaXKe €CJU ero NpoRonKaTh
6eCKOHeYHO, He NOCTUTaeT, HO NpubJAMKaeTcs K Hell CTOMb
GJIM3KO, UTO pa3HHulla MeHbllle JI0O0ro 3ajaHHOr0 HHTepBaJa.

9. PacuBer HHQUHUTE3HMAJILHBIX METONOB
B XVII B.

Bosce He cayuaiino, uto B Hauale XVII B. nosBumock Tak
MHOI'O HCCJIeNOBaHUll, MOCBAIIEHHBIX GECKOHEYHO MaJIbIM.
Benb Meroipl ¢ Hcnoib3oBaHHEM GECKOHEUHO MasblX CO3-
JaBajuch AJIsS pelleHHus HACYUIHBIX 3ajay TOH 3MOXH.

Msyuyenne pnBuKeHHUs, HauaToe ellle B CPeNHHE BeKa,
TpeGoBaJO0 NOHATHS MeHogenHol ckopocmu. Korna TpeGoBa-
JIOCh BBIYMCJIUTb CKOPOCTb CHapsja B HEKOTOPBIA MOMEHT
ero noJjera, 6oJbiie Heslb3s ObLIO JeNUTh NpOHJEHHOe pac-
CTOSIHHe Ha BpeMsi, KaK NPUBBLIKIY NOCTYNaTh MaTeMaTHKH
IJ1s BbIUUCJIEHHS CPefHell CKOpocTH, NotoMy 4ro ofe pac-
CMaTpUBaeMble BeJTHMYKHLI PaBHEI HYJIO, a YacTHOE OT Jelie-
HUSA HYJIS Ha HYJb He UMeeT CMbICJa.

s onpeneneHuss HanpaBlieHHsl IBHXXEHHs Tesla B He-
KOTOPOH TOYKE €ro TpaeKTOpUHM HeoOXOAMMO ObLIO MOHATHE
KacameavHol.

M3yuenne KpHUBOH, N0 KOTOPOH JIeTHT CHapsj, HANpPH-
Mep mylleyHoe fAPO, M HCCIeNOBAaHHE IBIDKEHMS TNJaHeT
CTaBWIH 3a0a4U HO MAKCUMYM U MUHUMYM.

B HeGecHolt MexaHMKe BayKHO GBLIO yMeTb BBIYUCIATb
OAUHY mpaekmoputi TJIAHET, T. €. yMeTb CIPSAMJSATH 3TH
KpUBHIE,

IIpn onTHYecKuX HCCIENOBaHUAX MPOXOXKIEHHUS CBeTa
CKBO3b JIHH3Y BO3HHKaJ Bonpoc 06 yrie, KOTOpHi o6pasyer
CBETOBOH JIy4 ¢ HOpMaAbto (NEPHEHIUKYJIsPOM K Kacatelb-
HoHl) sToft KpuBoi. Ho Bce 3TH nOHATHS — MrHOBEHHas
CKOpOCTh, KacatejbHasi, MaKCHUMyMbl 4 MUHHMYMBI, AJIHHA
KpUBOH, HOPMaJib — aTPUOYTBl HUCUHUCIEHUS OGECKOHEUHO
Masibix  (AHddepeHnHalbHOTO M MHTErPasIbHOIO UCYHCIe-
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HHS), IEeHTPAJIbHLIMH MOHATHSIME KOTOPOrO SIBJISIOTCS MpPO-
U3BOJHAS M HHTErpaJ.

Mul BUeNH, YTO rpedecKuil MeTON HCUEPMbIBaHHUs Npell-
BOCXUTHJI MHTErpajibHOe HUCYHMCJAEHHEe M MO3BOJNUJ HAaXOLUTh
KBaJparypsl, OObEeMbI TeJl BpalleHHSt ¥ IEHTPHI TSKECTH.
Merozpr xBagpatyp XVII B. oueHb WIHPOKO HCMOMB30BAIH
AHTHYHBIA METOJi, OCBOOOAVB €ro OT JBOHHOro A0OKa3aTeNlb-
CTBa OT HPOTHBHOrO (KOTOPOE TpPeKH CUHTAJH HeOOXOLH-
MbIM JJIl YCTAHOBJIEHHS TOro, YTO MCKOMasl IJIOMaAb JeH-
CTBUTE/IbHO PaBHa MJOMANH NpHuOAmKeHHOH urypn). B To
BpeMsl KaK APeBHHE NMPHOJHKAIH KPUBOJNHHEHHbIE GUryphI
NPOM3BOJLHBIMH MHOTOYI'OJbHUKAMH, HEKOTOPbIE I'€OMETPHI
XVII B. Hauajau cHCTEMATHUYECKH MOJb30BATbCS BIHCAHHBI-
MH TNpSIMOYTOJIbHHKaMH,

Ksanpatypst Pepma n IMackans

ITeep ne Pepma (1601—1665) pelunn BLIUHCAUTD MJIOWALD,
3aKJIIOUEHHYIO MeXAY MapaboJoll- u ockio x oT TO4KH O 110 x.
OH BrI6pas Ha OCH TOYKH C abClHMCCaMH X, ex, e, e, . . .,

p’ p
r ey
|
[
f
{
{
]
’
Y e q
——|x" X’ x
Vi e%x exr z
Puc, 5.5,

ri¢ e — HeKoTopoe 4ucyio, MeHbuiee 1 (puc. 5.5). B arux
TOYKaX OH MPOBEJ NpAMbIE, Napajie/bHEIe OCH Y, OTJIOXKMI
Ha HUX OPAHHATHL U TOCTPOM/ MPSIMOYTOJNbHHKH, IJIOMANH
KOTOPHIX BBHIYHMCJHJ, TOJb3YACh, KaK OH T'OBOPHJ, «crneyu-
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huseckum csolicmeomy napadosl, T. €., B COBDEMEHHOH Tep-
MHHOJIOTHY, ee ypaBHeHHeM y=x2, [lnomanp nepBoro npsg-
moyronbHiKa X' XPP' paBHa pasHocTH mjomafieil NnpsMo-
yronbHaka OXPY ¢ ocHOBaHWEM X W BBICOTOH x? W MpPSMO-
yronbiuka OX'P'Y ¢ ocHOBaHHEM ex W BHICOTOH Xx? H co-
CTaBJsieT, TaKuUM o6Gpasom,

X xP—ex x2=x3—e x3=x3 (1—e).

TouHo TaK ke mowWanL Broporo npsiMmoyroipHiKa X" X'QQ’
paBHa
ex - (ex)*—e?x « (ex)2=e3x3—etx3=e3x® (1—e).

CrepoBatesqbHO, MJIOMAAM paccMaTpUBaeMbIX —MPSMO-
YTOJBHUKOB 006pasyioT GeCKOHEYHYI0 reOMeTpHYecKyio Ipo-
rpeccHio Co 3HaMeHaTteJseM 2, T. e. MJIOMAaAb Mo6oro Takoro
NPSMOYroJbHHKA paBHA MJIOWAKY NPEbIAYIero, YMHOXeH-
Ho# Ha €%, CpeznneBekoBhie yueHbte Okcdopackoit u [Tapmxk-
cko#l mKoJ, U B ocobenHoctr I'puropuit Cen-Bencan, ymenu
HaXONUTh CyMMy GecKOHeuHmIX mnporpeccuit?). Pyxopox-
CTBYACh X JocTHKeHusaMu, Pepma onpepensni CymMMy IJIO-
manefi NOpsIMOYIrOJbHUKOB:

S=x2(1—e)+e3x(l —e)+etx® (1 —e)+...=
=x}(l—e)(1+e*+et4...)=

=x3(1~—e)___ %3 (1—e) x3

1 —e3 (I=e)(Ifeter) Tfete’

Uro6bl HallTH NJOMWAAb, 3aKJ/IOYEHHYIO TOJ KpHBOMH, He-
IOCTAaTOYHO BIHCATh B Hee GECKOHEUHOE YHCJO NPSAMOYIOJib-
HUKOB; Hajo eie, 4roGbl MJOMIAAb KaXKAOro M3 HUX Oblia
6eckoHeuno MmaJjofi. ®epma pobuics 3toro, MONOKUB e=1.
Torpa Kakmplt NpsIMOYrOJbHUK MMeeT GECKOHEYHO MaJylo
TOJMIMHY ¥ CyMMa UX mJiomaneit paBHa
S ® __ %
T l4efe2r 3°

ATo M ecTb HCKOMas NJouaab. B Haule BpeMs MBI 3alHCaaH
Obl 3TOT pe3yJbTaT TakK:

X

3
(ra=2,
0

1) Cymma reoMetpudeckoit nporpeccutt 1+g+4¢>+¢%f, ,, co 3na-
MeHateseM ¢<1 pasa 1/(1—g),
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Oxono nepsoit Tpern XVII B. Takue reomerpel, Kak
KaBanbepn, Toppudennu u PobepBaib, pasiHIHLIMH METO-

IaMH J10Kasald pe3yJbTar, SKBUBAJEHTHHIH paBEHCTBY
a

S x"dx=a"*'/(n+1), #As pauMOHANBHBIX 7, OTJIHYHBHIX
0

or 1 (npu n=1 u 2 aro Gel10 U3BecTHO Apxumeny, a npu
n=1/2 u 4 — apa6am). OHH BbIpa)ka/ld €ro B reoMeTpuye-
cKo#l ¢hopMe Ha si3biKe HeJENMMBIX: CyMMa «IHHHil» Tpey-
rojbHUKAa paBHA HOJIOBHHE KBajpaTa CaMOH GOJbLIOH «IH-
Huu» (npu n=1). Onucanuslii Bhitile MeTon Pepma aBasercs
GoJsiee OOLIAM M COIEPXKHT BCE OCHOBHBIE DJIEMEHTHI, HYKHbIE

g 5. OnpefeseHHbIA HHTErpall EOUREEEITERATEIET

On pedesenrbim unmeepaaom HelpepHIBHOM BellleCTBEHHCH GYHKI MY |,
saganHoil Ha orpeske [0, a] mpamoit R, massiBaeTcs mpenes cymm

n
D @i —x) (), The 1< < Xigq,
i=0

ax;, i=0,1, 2, ..., n+1, onpegensnor pasbuenue
0=XO<X]<X2< o K< Xp < Xppr1=a

orpe3ka [0, a], Koraa n cTpeMUTCA K GECKOHEUHOCTH, a Hanbofblnce

U3 BEIIECTEeHHbIX YMCeJI X;,3 —X; CTpeMuUTcs K Hymo. OH o6o3Haya-
a

ercs S f (%) dx.
0

IS BBENEHHs IOHATHA OnpedencHH020 uHmezpasa OT He-
npephIBHBIX QYHKIHH, ofHaKo PepMa He OblI 3HAKOM C Ofle-
pauvel «urnmezpuposarus» — GaKTUUECKOH MOLONIEKOH ero
nefictBuil (cM. Ta6a. 5); OH JIMLIb BHIYMCISAJI KOHKDPETHYIO
naomansb. OH He MOJMb30BaJNCA U TIOHATHEM Npexena, XOTs
CyMMHpOBaHHe GeCKOHEYHOTO YMCJ/a MpPAMOYrOJbHUKOB 3K-
BHBAJIEHTHO NpeJeJbHOMY Iepexony.

Onnako meron Pepma 03HAUaJ LLIAr Blepes N0 CPaBHEHHIO
C JPYIrUMH MeTOJaMH, MOTOMY YTO B HEM CHCTEMaTHYeCKH
NPOBOJAMJICS MOAXOL C TOYKH 3PeHHs aHAJWTHYECKOH reo-
MeTpHH, cosjarteneM Koropoii Obin ®epma Hapamy c Ile-
KkapToM (cm. ra. 4, c. 187). B ananuruyeckodl reomerpuu
6BLTIO BBEAEHO MOHSTHE CHCTEMbl KOOPAMHAT M KaXJO0H Kpu-
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BO#1 IOCTaBJIEHO B COOTBETCTBHE HEKOTOPOE YpaBHEHMe, OTpa-
JKaiolllee CBOHCTBA 3TOA KpuBOH. DyKBeHHasi CHMBOJIHKA,
BBefleHHass PpaHcya BueroM, nosBosimia BbIpasuThb TeoMe-
TPHYECKUE 3aJaUl B TePMHHAX a/ireOpandyecKuX ypaBHEHHH.
®epMa, XOpOLIO 3HAKOMBIN ¢ paGoramu Buera, mertanics u
3aflauydl KBaJpaTypbl NOCTaBUTh B ajrebpaudeckoit dopme,
4TO NpHUAATO ero MerofaM Gosee OOMHA XapakTep M MO3BO-
JIUIO pasBUTb apUPMETHYECKYI0 CTOPOHY aHaausa Gecko-
HEYHO MaJIbIX.

Buaes IMackann (1623—1662), ycoBepIIEHCTBYSI MeTOIBI
KBajparyp, CO3JaHHBE MPEANIeCTBEHHHKAMH, HeI00IeHHI
Ba)KHOCTb HOBBIX aHaJIMTHYeCKUX MeToJioB. Ero paGothi cie-
nyloT reoMerpudeckoil Tpapuuuu (Apxumen, KaBamnepw,
Toppuyennu) ¥ NPEACTABASIOT COGOA B HEKOTOPOM pojie ee
HauBblciyio Touky. Oanako ITackanp pesko BospaxaJg mpo-
THB KOHUenu#u KaBasnbepy, TOxKe reoMeTpHUYECKoOH, H BMe-
CTO UHTYUTHBHBIX A0BOROB KaBannepu ucnosb3oBan apud-
METHYeCKHe pacCyKAeHHs O mporpeccusix. Tak, Opu KBa-
Ipatype napabonbt [Tackanb CTPOWI NPAMOYrONILHHKH Ha
abcuuccax, BbIOpaHHBIX B apupMeTHUECKOH MNPOrpecCUH
(c pasHoctbio d), BEIUHCAAN HX miowanu d-(nd)? u onpene-
agn ux cymmy S:

S=d-d*+d-dy+d-(Bdy+ ... +d-(nd)2=
= 4+ OB+ ... e =
= (1424 3. )=

=& [ 4 @+nEntn]=
_e(B45e3).

Korga uncio mpsaMOyroJbHHKOB GeCKOHEYHO BoO3pacra-
Ji0, I[Tackanb npexeGperan wieHamu n2/2 u n/6 no cpaBHEHHIO
C IEepBbHIM WIEHOM, W CyMMa Iomafefl ApsMOYroJbHHKOB

d®n®  (nd)®
nosyyasnach paBHOM S———g———ﬂ—)—-——- D10 otbpack-
BaHHE YJEHOB OBLIO IOACKA3aHO MNapajielblo, KOTOPYIO
ITackanp ycTaHOBHI MeXay apudMeTHYECKUM U reoMeTpHye-
CKHM MOJIXOOM, CPABHUBAsl HeJeJUMbIE B [€OMETPHUH C apud-
METHYECKMM HyJeM. DTta napajjenb MOCTOSHHO BO3HHKasa

B UHQUHUTE3UMAJbHBIX METOZax BO BTOPOH MOJIOBHHE
XVII B.

9 A JaaH-JanbMeuKo
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3ajauya 0 KacaTeJbHbIX

B To Bpems Kak 3ajaud o KBajparypax NpPHILIM H3 JpeEB-
HOCTH, KacaTe/lbHble CTaJM H3y4yarbCd JIHIIb B CepefuHe
XVII B. B pgpeBnHoctH moHsITHE KacaTeJbHOH — HPSMOH,
Kacaiomeficsi HEKOTOpOH KPUBOH TOJMBKO B OJHOH TOUKe,—
HUMEJIO OrpaHMYeHHYI0 NPAKTHYECKYIO NPUMEHHMOCTb H, 32
HCKJIIOYEH M HEeCKOJIbKHX OTHENbHBIX 331ad Ha IOCTPOEHHe
(nanpuMep, IOCTPOeHMe KacaTelbHbIX K apXHMMeNOBOH CHU-
pand ¥ K KOHMYECKHM CeueHUs M AIOJIIOHHSA), He HAIIo
BBIXOJla B KaKOM-HHGYIb oGLIeM MeTofle.

Paspa6oranHbiit ApxuMeoM MeToji MOCTPOEHHS Kaca-
TeJbHOH K CNHPalHd OCHOBAaH Ha KHHEMaTHYecKHX coofpa-
xkenusax. B XVII B. B paGorax Toppuuesnnau u PoGepBais on
ObLT pacHpocTpaHeH Ha TPAEKTOPHH ABIDKYIIMXCA TOYEK.
Apxumen omnpenensis cnupadbh Kak KPHBYIO, ONHCHIBAEMYIO
TOUKOH, JBUKYIIeHCH C NOCTOHHOA CKOPOCTBIO BIOJDb JIy4a,
KOTODBIfl Bpaiaercss C MOCTOSIHHO!N YTIJIOBOH CKOPOCTBIO BO-
KpYT cBoero Hayana. [To anasnoruu ¢ atum Po6epsans u Top-
pHYE/NNIM TaKKe paccMaTpHBaJM KpUBble, INOPOXKIEHHBIE
CcoueTaHUeM [IBYX JBWIKEHHA C U3BECTHBHIMH CKOPOCTAMH.
PesysbTupyiomas cKOpocTh HaXOIWUTCH KaK AHaroHalb na-
paJiIesiorpaMMa cKopocTelt 3THX IBYX IBIDKeHUH, N1opoxato-
mux kpupyio (puc. 5.6). IIpsimas, Ha KoTopoil Jexur Aua-
roHamb, M GyZer KacaresJbHOH K KpuBO#l B Touke P. Dror
OQuramuueckuli memoQ TO3BOJSAA HafiTH KacartelbHblE KO
MHOI'MM KDHBBIM, HO TaKoe oOIpelejeHHe KacaTelbHOH oc-
HOBaHO Ha ¢u3HUecKUX COOGpaxKeHUsIX U NMPHMEHUMO He KO
BceM KpuBHIM. K cepenune XVII B. Bce Gosblile y4eHBIX 3a-

Puc. 5.6,
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P
7-}
P
4 q’ S s
R
Puc. 5.7.

HUMaJOCh TOMCKAMH 00ujee0 memoda ONpeneNeHHs Kaca-
TeNbHOH.

B merone ®epma (1629 r.) onpenensinach AJMWHA «MOJ-
KacarenbHOU» TQ (puc. 5.7) ¢ HCIOJNHL30OBAHUEM «cneyugu-
yeckoeo ceoticmea» Kpusoit. Ilycts PSR — napaGoaa ¢ Bep-
muHo#t S ¥ ocblo SQ, u nycTb P — TOYKa, «uepe3 Komopyio
mpebyemcs nposecmu npamyro PT, kacameavryo Kk napaboie
u nepecexarowyyio oco 6 mouxe T». «Cneyugpuueckoe ceoticmao»
(cOOTBETCTBEHHO ypaBHEHHE) MapaGosibl 3alHCHIBAETCS Kak
QS/Q'S=PQ?*/P'Q?* (coorBercTBeHHO Yy2*=2px). [TockosbKy
TouKa T — BHeUIHfAA [0 OTHOLIEHMWIO K mapaboje, P'Q'<<
<T'Q u QS/Q'S>PQ*T'Q:. Ho PQ/T'Q=QT/IQT B
cuny nopo6usi TpeyroibHuKoB PTQ u T'TQ'. CnenoBareib-
HO, QS/Q'S>QT?/Q’'T*. Ho Touka P 3anana, cjJlefoBaTejNbHO,
3ajaHbl ee opauHata PQ, Touka Q u aGcuucca QS. ITycts
QS=d. Ecnu nonoxurhb, 4ro uckoMas BeauuuHa QT paBHa
a, a npupauenne QQ’ paBHO e, TO HMEET MECTO HEPABEHCTBO

d a?
i— a2—2ae +e2 "’

YMHOXKasi CpelHMe WIeHH Ha KpailHMe M BbIUHTasl OOLLHe
YJIEHBI, TOJNyyaeM HepaBeHCTBO —2aed--e*d>—ea?®. 3areM
Depma Jesu 5TO HEPABEHCTBO Ha e W MoJaydal

—2ad-ted>—a?, wnu det+a*>2ad.
9%
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Ecau onycrurh 4ieH, coiepxamuii e, TO HepaBEHCTBO NpeB-
paturcs B PaBEHCTBO M [AacT HCKOMBIH pesyabraT a=2d,;
MOCKOJIbKY @ M3BECTHO, MOXKHO HaliTu T M NPOBeCTH Kaca-
tenbHylo PT.

Omnpenenenue, Jexaiiee B OCHOBE 3TOFO MeTOAa, OMHUCHI-
BaeT KacaTeJNbHYI0 Kak TpefieJibHOe MOJIoXKeHHe CeKyIleH,
KOI'Zla ee TOUKHU fepeceueHus ¢ KPUBOH NpHOIIKAOTCA APYT
K apyry. VIMeHHO 3TO ompeneneHHe HCMONb3yercss B HallH
IHU I HaXOXAEHHSl KacaTelbHBIX K KpPUBbIM. YUTOOBI
HaNTH KacaTeJbHYIO B TOUKE X, K KPHBOH, 3afaHHOH HeKo-
Topoil (yHKiuHel f, mepeMeHHOH X NpPHUAAIOT NpHpaiieHHe
Ax, KOTOpOE 3aTeM YCTPeMJISIOT K HyJno. @epMa MEICTHI He B
TepMuHax GYHKIUH U PeNeJIoB, a Ha A3blKe YpaBHeHUH U Ge-
CKOHeuHO MaJjbix. OH nepBhIM paccMOTPeN YHUCIOBble, a He
reoMerpuyeckie 6eCKOHEYHO MaJibie, HO, BMECTO TOr'O 4TOGhI
YCTPEMJISITh UX K HYJIO, MoJIaraj UX BCe PaBHBIMH HYJIO 1).

Pene Jlekapt (1596—1650) mopBepr cypoBo#t KpHTHKe
CIMIIKOM BoJIbHOe ofpameHie ®Pepma ¢ GeCKOHEUHO MaJlbl-
MH 3JIeMEHTaMH ?), H MeXAYy JABYMS YYeHBIMH paspasuics
oxkecToueHHHIl criop. B xogne atoro cnopa @epma sicHee us-
JIOXKUJ cBO#l Merox M 0606mua ero. Okosno 1640 r. o 3as-
BHWJI: «Q0NYCKAeMCS 3aMeHa 0pOUHAM KpUusblx 0pOUHAMamy ux

1) Meron depma, KaK, BIPOYEM, BUAHO H3 NPHBEJEHHOIO BHILE NPH-
Mepa, 3aKJIoyajicsl B TOM, YTO apryMeHTy GyHKIHH f(X) AaBalock npHpa-
meHHe h, a sateM f(x-+h) «npHpaBHMBalack» K paccrosuuio MP no

fth)_f)

KacarenpHolt (cM. puc. 5.8). Torma SRS, rae Sy — nmopKaca-

TeabHad. Otciona f(x+h)=(l+sﬁt)f(x); pasnarast f(x-+h) no crene-
HAM h, noJyyaeM

F(x)+A ()h+-B (x)h? 4. . .= (l + -g—t)f(x).

Or6paceiBast OIMHAKOBHIE YJeHB!, COKpallast Ha A H NpHUpPaBHUBas TOCTe
9TOTO h HYJIO, MOJyYaeM
f(x)

A (x)=—S—t-, W Sy=-——

[Mockospky ®epMa onepHpOBa C MHOTOWIeHaMH, pasiaoxeHue f(x--h)
TI0 cTeneHAM h 6bLJIO KOHEUHBIM, U Bee AeHcTBUs PepMa MOXHO GhIIO 06oC-
HOBaTh C TMOMOMIbIO CTPOTMX HepaBeHCTB, YTO OH H Cfiefa]l B OXHOH H3
CBOMX 3aMeTOK (CM. 06 3TOM B «XPECTOMATHH 1O HCTOPHHM MaTeMaTHKHY, —
M.: Tlpocsemenue, 1977, 1. I1I).— Ipun. ped.

2) JlexapT mpocTo He NMOHsM Metoja depMa, HO, MOcJe TOrO KakK
depMa Zan pasbAcHeHHs, MOJHOCTHIO ero npuHsaA,— IIpum. ped,
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Kacameabrbix», a B 1660 r. ycTaHOBUI 9KBHBAJIEHTHOCTD JBYX
GeCKOHEYHO MaJbIX BEeJHYHH: 3JIeMEeHTa JYyr¥ W 3JeMeHTa
KacaTesqbHOH. Baarogapsa obmuoctu sToro npunnuna ®epma
CMOT NPOBOJUTH KacaTe/bHble KO MHOTMM KPHBEIM, He TOJIbKO
anreOpanyeckuM, HO H TPAHCIEHAEHTHBIM — TaKUM, KakK
LUKJIOHAA.

Oxono 1637 r. [ekapr paspaGotan MeToi, NpUMeHU-
MbI# JIMIIb K anreGpaudeckuM KpusbiM. B 1638 r. on ompe-
IeJWI KacaTeJbHYIO K IMKJIOHAE Ha OCHOBE IOHSATHS MIHO-
BEHHOro IeHTpa BpalleHus, usbexaB obpalieHHsi K GecKo-
HEUHO MaJIbiM,
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