HIKOJIA IHADAT' OPA. YUCJA n JJINMHbI OTPE3KOB.
PAIIMOHAJIBHBIE YUCJIA. TIOTPEBHOCTDb B MPPAIIMOHAJIBHBIX
YUCJTAX.

[Toxanyi, OHUM U3 CaMbIX MUCTHUYECKUX IIEPCOHAKEU B UCTOPUU MATEMATUKH SIBISETCA
npeBHerpeueckuii MatemaTtuk [ludarop Camocckuit, xuBmmii B VI B. 10 H.3. Cl0XHO HalTH
YeJoBeKa, KOTOPbI He ciblman Obl 0 Teopeme IIudaropa, Bbpaxkaromeil 3aBHCUMOCTb MEXKIY
JUIMHAMHA CTOPOH TIPSIMOYTOJIFHOTO TPEYroJbHUKA. MeXIy TeM, YHOMHUHAHHE 3TOro Qakxra
BCTpEYAETCsl MPAKTUYECKU BO BCEX JIPEBHUX MATEMATUYECKUX KylbTypax 3anoJiro ao Iludaropa.
Jlo Hamwmx nHed He mouum counHeHus lludaropa wmam maxe HX NEPENOKEHUS APYTHMH
aBTopamu. CoxpanuBuinecs ceaeHuss o Iludarope oOpbIBOUHBI M YACTO IMPOTUBOPEUUBHI.
W3BecTHO, 4YTO OH MHOIO IYTEIIECTBOBAJI M IOCTUTall 3HAHMUS DJJUIMHOB M  XaJlJIeeB.
OcranoBusiuck B KpoTtone, Ha tore Uranuu, [Iudarop ocHoBan cooOiecTBo CBOUX YUEHUKOB U
nocyeaoBaresneil, Koropoe ObUIO OJHOBPEMEHHO Hay4yHO-(PHIOCOPCKON HIKOJIOHN, peIUruo3HO-
MHUCTHYECKHM COIO30M M JIaXKe MOJUTUYECKON opraHu3anuen. JlesTenpHOCTh 3TOr0 JTyXOBHOTO
OpaTcTBa ObLIa TaliHOH, a BCE MOJy4aeMble UMU HayYHbIE PE3YJIbTaThl OCTABAJIUCH OE3bIMIHHBIMU
1 HE pa3riiallaiich HEMOCBSIIEHHBIM.

B ocHoBe yuenus nudaropeines nexan te3uc «Bce ectb uucnol!». Kaxnomy uumciy
MPUIABAJICS ONPEJENICHHbBIN CcMBbICT. UMCIOBbIE OTHOIIEHUS PACHPOCTPAHSIIUCH HA MY3BIKY,
KOCMOC M BOOOIIIE BCE YCTPONCTBO MUpO3daHus. Y mudaropeinieB apupmMeTnka 9uces crajga He
TOJIBKO COOpaHHeM TMpPaKTUYECKHMX MPUEMOB JAEWCTBUS HaJA YUCIaMHM, HO U MpHoOpena
TEOPETUYECKYIO COCTaBIsAONIYI0. MIMEHHO OT mudaropeieB uaer AejaeHUe 4Yucel Ha YETHbIE U
HEYEeTHblE, TMPOCThIE U  COCTaBHbIE, JIPY)KECTBEHHbIE, COBEpPUICHHbIEC, IJIOCKHE U
MIPOCTPAHCTBEHHbIE, TPEYrOoJbHbIE, KBAJpaTHbIE M MHOTOYroJibHbIE U JAp. YeTHble uyucia
nugaropeiipl CUUTAIN JKEHCKHMMH, a HEYETHbIe — MYXKCKMMH, HOITOMY OpakoCOYeTaHHIO
COOTBETCTBOBAJIO YMCIIO 5, KaK CyMMa IEPBOrO >KEHCKOTO0 M MYXKCKOro yucel. Ilepsble ueTsipe
yucna 1, 2, 3, 4 o603HavanM, M0 WX MHEHHIO, TIEPBOAJIEMEHTHI BCEJIEHHOM: OTOHb, 3€MJII0, BOJIY U
Bo3ayX. Cymma atux uncen — 10 — 0603Hauana Becb MUP U CIYXKHJIA OJTHUM U3 TallHBIX CHMBOJIOB
nudaropeiinies. K Heir oHm oOpamanuce co ciaeayromumu cioBamu: «biarocnoBu Hac, o
00’KEeCTBEHHOE YMCIIO0, TopoauBIiee OoroB um moxaei! O cearas, cBaras Terpakcuc! B Tebe
UCTOYHUK M KOpPHM BeyHO LBeTymied npupoisl! M60 310 GOXKECTBEHHOE YMCIIO HAYMHAETCS
YUCTOM M TIiIyOOKOM eauHMLEed M JOCTUraeT CBSILNEHHOW YETBEPKH; 3aTe€M OHO IIOPOXKAAeT
IIpaMaTepb BCEro CYIIEro, Ty, YTO Bce OOBEIUHSET, Ty, YTO IEPBOM POJAMIACH, YTO HUKOTJA HE
OTKJIAHAETCSA B CTOPOHY, Ty, YTO HHUKOIZIAa HE YTOMIISETCS, CBSAIICHHYIO JIeCATKy, KJIIOY KO BCEM
Bemam»’,

ITomumo 1ensix uucesn mnudaropeilpl H3ydalld MX OTHOLICHHS U CO3JalIM TEOPHUI0
nponopuuid. Cpenu HponopuMid OHM  BBIACISUIM  apU(PMETHYECKYI0, TE€OMETPUUYECKYI0 U
rapMOHHUYECKYIO U TAKHUE )K€ CPEIHUE.

Jns nudaropeiinieB ObI0 OECCIOPHBIM, YTO BCAKHME [BAa OTPE3Ka COU3MEPHMBI MEXIY
coOoOM, T.e. Bcerja Hailiercss TpeTUH OTPE30K, BO3MOYKHO Maiblii M HEAEIMMBIH, KOTOPBII
YKJIAJbIBACTCA B KaXJOM M3 3THX JABYX OTPE3KOB Lienoe uyucio pas. s HaxoxkaeHus oOmien
Mephl ABYX OTpPE3KOB ((PakTHUeCKU HAMOONBIIEro OOIIETr0o NENUTEeNsl UX JUIHH) Hudaropeuib
MIPUMEHSUINA AJITOPUTM «IIOTIEPEMEHHOTO BBIYMTAHUS», Ha3BaHHBIN NO3/1HEE anroputMom EBkinza.
B kaudecTBe Mojenu OTHOULIEHHs JBYX HATypaJbHBIX 4Hces NH(aropeiipl paccMaTpuBali
OTHOILIEHHE JIBYX OTPE3KOB. DTO MO3BOJIMIO UM OIpPENEeUTh BCe apupMeTHUecKue IeWCTBUS Ha
MHO>KE€CTBE OTHOIIEHUI HAaTYPaJbHBIX YHCEIL.

Ho Bckope, mudaropeiickas KOHLENIHMS O YHCIOBOM YCTPOICTBE OBITHS JIOMHYNA Kak
MBUIBHBIM ITy3bIpb. Il0 pOKOBOM CIlydalHOCTH IIPUYMHOM 53TOMY CTaji0 OJHO U3 CaMbIX
nountaeMbelx Iludaropom OTKpbITHI, H3BecTHOE HaM Kak Teopema Iludaropa: kBagpat
TUIIOTEHY3bI IPSIMOYTOJIBHOTO TPEYTOJIbHUKA PAaBEH CyMME KBaJIpaTOB KaTETOB.

! TIugaropeiiusl Tak IIy0OKO BEPHIM B COBEpUICHCTBO 10, 9TO NpPUAyMalid HOBYIO IUIAHETY, Ha3BaB e

IIporuBozemsme. Bo Bpemena mudaropeiineB Obuto m3BecTHO 9 HebecHbIX chep (HeOa, Comnma, Jlynsl, 3emun,
Mepkypusi, Beneprr, Mapca, FOnurepa, Carypra) u IlpotnBozemnne, Oymaydu AecsThIM, Oeiajio X KapTHHY MHpPa
LIEJIOCTHOM U 3aBEPLICHHOM.



[IpITasich BBIPAa3UTh C MOMOINBIO ATOH TEOPEMBI JIMHY IUAroHajld KBajpara 4depe3 ero
CTOpOHY, MHU(aroperIrpl 0CO3HAIM, YTO ISl STUX OTPE3KOB HE CYIIECTBYET OOImIei Mepsl! 1O
OTKpBITHE A0COJIIOTHO MPOTHUBOPEUHMIIO CO3JAaHHOW MMM TEOPUU OTHOIICHHH: BBIPA3UTh JJIHHY
AvaroHaljin KBajpara C I[HI/IHOP’I CTOPOHBI HpHHﬂTOﬁ 3a ¢IUHHLIY C MOMOLIBIO palrOHAJIBbHBIX
YHCeN 0Ka3aJ0Ch HEBO3MOXKHO. 3HABIIME 00 3TOM OTKPBITHU MU(Aropeiiipl T0HKHbBI ObLITH CTPOTO

XpaHUTh 3Ty Taiiny. Celidac MBI 3HAaeM, U4TO ATOMY OTPE3Ky COOTBETCTBYET YHCIIO V2, KOTOpOe
SBJIIETCS UPPALMOHAIBHBIM, HO JIDEBHUE MaT€MAaTUKHU HE CMOTJIM OCO3HATh 3TOT (axT. JomKHbBI
OBUIM TIPOMTH CTOJETHS, IPEXKIE YEM TMOHATHE HPPALMOHAIFHOTO YHCIIA 3aHSJI0 JOCTOHHOE MECTO
B MaTeMaTHKe.

Korpaa yuensle ApeBHOCTH MOHSJIM, YTO MHOYKECTBO [UIMH OTPE3KOB OOrauye M3BECTHOI'O UM
MHO>KECTBA pPAlMOHAJbHBIX YMCEN, B MaTEMaTHKE CTaJd BbLAEIATh AUCKPETHbIE (HATypaJibHbIE
ylycjla U UX OTHOLIEHWS) U HENpepbIBHbIE (UIMHBI, IJIOUIAAX U 0O0BEeMbI) BeIWYMHBL. Jlis
JUCKPETHBIX BEJIMYMH MPOJOJKAIM HCIOJIb30BaTh CTapyld TEOPHUIO OTHOUIEHWH, a IS
HENpPEPBIBHBIX MOCTPOMJIM HOBYIO, TaK HA3bIBAEMYIO «T'€OMETPUUECKYIO anredopy». OCHOBHBIMU
o0ObeKTaMU B HEH CTanM OTPE3KH, MNPAMOYTOJbHUKU M TMPSMOYTrOJbHbIE MapajuleJenunenpl, a
OCHOBHBIM METOJIOM JIOKa3aTeIbCTBA — F€OMETpUUECKOe ocTpoeHue. OnucaHne reoMeTpuIecKon
anreOpsl coZiepKUTCs BO BTopoii kaure «Hawam»y EBkmuna (111 B. 10 H.3.).

Cnoxenue OTpE3KOB IIPOM3BO NN nyTeM b
NPUCTABJICHUSI OJHOrO K Apyromy. Beramranm Beerma m3 o 4] * @ o
Oonbiiero oTpe3ka MeHbliui. IlpousBeneHueM  JByX
OTPE3KOB SIBJISJICS TIOCTPOCHHBIA HA HUX MPSIMOYTOJIBHUK, & g - -
MIPOU3BEICHUEM TpEX OTPE3KOB —  MPSAMOYTOJIBHBII a + b
napajuienenunesn.  [IpousBeneHHEe  OONBIIETO  YHCIIA — {i——

OTpPE3KOB HE MMEJI0 F€OMETPUUECKON HHTEpHpeTau, 4To a- b
CTaJI0 CYHIECTBEHHBIM TOPMO30M B JIaJbHEHIIEM pPa3BUTUU
rpeYeCcKOil MaTEMATHKH. a b
M M
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reoMeTpuYecKas HHTEepIpeTarus
(bopMyIbl pa3HOCTH KBaJpaTOB.

JlpeBHEerpeueckue  MaTeMaTUKUW  pa3paboTaid  METOAbl  HAXOXKICHHUS  CPEIHEro
IPONOPLHMOHAIBHOIO JBYX OTPE3KOB M Jl@Ke HAy4YMJIMCh pellaTh KBaJpaTHbIC YpaBHEHUS
cpeAcTBaMHU reoMeTpudeckoil anreOpbl. OpHako, u30exkaB HEOOXOJAUMOCTH B 0OOCHOBAaHUM
UppalMOHAJIBHBIX YHCENl, OHM BBIHYXJEHBbl OBbLIM HPUHATH CYIIECTBEHHbIE OIPAHUYECHUS
reOMEeTPUYECcKOil anreOpbl: B Hell He MOIJIM HOSBUTHCS OTPHULATENbHbIE YHCIIA; HENb3sl ObLIO
paccMaTpuBaTh YpaBHEHMsI BBIIIE TPeThell CTENeHu; Henb3s ObLJIO Hapylmarh HPUHIMI
OJIHOPOJHOCTH BEJIMYMH, CKJIAIbIBAsI, HAIPUMED, OTPE30K C MPAMOYIOJIBHUKOM. JTH OIrPaHUYECHHUSI
B UTOT'€ CTAJIM BHYTPEHHUMH NIPUYMHAMH YIaJIKa MaTeMaTUKU aHTUYHOCTH.

JIums B IV B. 10 H.3. rpedeckoMy MaTeMatuky EBnokcy KHuackoMmy ynanoch mocTpouTh
TaKo€ OIpPENEICHUE BEIMUMHBI, KOTOPOE OJMHAKOBO MOIXOJWIO KaK JUIsl JUCKPETHBIX, TaK U IS
HENpPEpBIBHBIX BeIWYMH. Ha OCHOBE 3TOro HOBOrO ONpPENENICHUs BEIWYMHBI, EBIOKC MOCTPOMI
TEOPHUIO OTHOIIEHUH, KOTOpas YJOBIETBOpPsIa MOTPEOHOCTH MAaTEMATHKH BIUIOTh IO CEPEAMHBI
XIX B.

Puc. 2. ®opmyna pa3HOCTH KBapaTOB Ha SI3bIKE "'T€OMETPUIECKOi anreOphr”



3ajaHug:

1) Onpeodenu, o kakom Koruuecmeae yueHuKo8 udem peus 6 3aoaue uz «I peueckoii anmonocuuy.

— Crkadxcu mue, 3namenumsiti Ilugpazop, ckonvbKo yueHUuKo8 nocewaiom meoio WKOLY U CAYUaom
meou beceobvi?

— Bom cxonvko, — omeemun ¢punocogh. — Ilonosuna uzyuaem mamemamuxy, 4emeepms — My3biK).
Ceobmas uacms npebvisaem 8 MOIUAHUU, U, KPOME MO20, eCb euje MPU HCEHUUHBL Y.

2) ITocmpoit 6 mempaou mpu paziuunvix ompeska a, b u c. Haiiou cpedocmsamu 2ceomempuueckotl

o ab
aneebpvl makot ompesok d, umobvr d = —

3) Ilocmpoii ceomempuueckyio unmepnpemayuio Gopmyivl Keaopama pazHocmu.

(a —b)>=a?— 2ab + b2,

4) Iocmpou 6 mempaou ompesox a. Ilpunse e2o onuny 3a 1, nocmpoii ompesxu, OIuHbl KOMOPbIX
6yoym cocmagnsimo: a) \2; 6) V3; 6)V5; 2) V6; ) V7.

5) Ilposedu ceoe uccnedosariue ¢ NOMOWbIO CMAHOAPMHO20 Jucma dymazu popmama A4:

a) Ilepecnu nucm no buccexmpuce 00HO20 U3 €20 Y2l08 COBMeCMUS 084 Kpds 3Mo020 yeid
aucma Oymaeu. Ilpeononoscu, kaxk coomuocamcs OauHa Oonbuieli CMOPOHbI TUCMA U
00paA308aBUASACA C NOMOWDBIO Nepe2udba buccekmpuca npsamo2o yena?

0) Ilosmopu onepayuro nepecuba ons 6Ho6b 00pazosannoeo yena. Ymo moli menepsb modrceutv
ckazams 06 3mom coomuouenuu? A o coomuoweHuu ONUHbL OOIbULE CIMOPOHBL TUCA K
MeHbuten?

8) Usmepvb pazmepvl aucma ¢ mMoOYHOCMbIO 00 MULIUMEMPOS. Buluuciu omuoweHnue OnuH
bonvuwell cmopoHwvl k Menvuiell. Ilposepv c60t0 cunomesy uz npeovloyuje2o NyHKma 3a0aHus.

6) Coenacno oonou uz neceno Iugacop npunec 6 dcepmey cmo ObIKO8 6 3HAK ONA200APHOCMIU
bocam 3a omkpvimue cgoell meopemvl. IMoul iecenoe NOCeaueHsl credyroujue CmpoKi:

«/luxkyem myopwiii [lughazop: Cmewanucoy 201086bl, X80CHbl

YV anmaps nyeas e3opul, Kugommwix, omoanHvlx HA MYKY ...
Ilvinaem scepmeennslii Kocmep, Bom nouemy ¢ mex nop cxomul
Kposasvix myw ovimames 2opol. Bosuenasudenu nayxky».

Bbl}ZCHu, Kmo Aejsemcs asmopom npuee()ennoeo qbpaZMeHma CMUXomeopeHusl.
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