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BBenenue.

Teopema ITudaropa nsgaBHa IMUPOKO MPUMEHSIACH B Pa3HBIX 00/IACTSIX HAYKH,
TeXHUKHU U MPAKTUYECKOU YXU3HHU.

O Hell mrcanu B CBOMX IPOU3BeAEHUSIX PUMCKUN apXUTEKTOp U NHXXeHep BUTpysuii,
rpedeckuil nmucareab-Mopanuct [ Inyrapx, rpedeckuii yuénsiii 1l B. Iuoren Jlaspuuii,
MateMaTuk V B. [Ipoxs u MHOrue gpyrue. J/lerenga o ToMm, 4TO B 4€CTh CBOETO OTKPBITUS
[Tudarop npuHéc B )xepTBY ObIKa WM, KaK PACCKa3bIBAIOT IPYTHE, CTO OBIKOB,
ITOC/TY>KHJIa OBOZOM JJIs1 IOMOPaA B PaccKas3ax nucarese v B CTUXax MO3TOB.

[ToaT lenpux leithe(1797-1856), M3BeCTHBIM CBOMMM aHTHUPE/TUTHO3HBIMU B3I/ISIIAMU U
SI3BUTEIbHBIMU HaCMeIlIKaMH1 HaJl CyeBepUsIMH, B O4HOM M3 CBOUX IMPOU3BeIeHUM
BbICMEHBAeT «y4YeHHe» O Iepece/IeHHH Ayl CIeAYIOIINM 00pa3oMm:

«Kto 3Haet! Kto 3Haet! lyma [Tudaropa mocenmnack, ObITh MOXKET, OeIHSIKY -
KaHJW/IaTa, He CyMeBILero JoKa3arh TeopeMsl [Irdaropa v moaTomy npoBavBILIErocst
Ha DK3aMeHe, TOTAA KaK B ero 3K3aMeHaTOpax OOUTAIOT AYIIHN TeX CAMbIX OBIKOB,
KOTOPbIX HeKoraa [Tudarop npuHec B xepTBy 6eccMepTHBIM 60ram, 00paZilOBaHHbIN
OTKPBITHEM CBoell TeopeMbl». MicTopust [ [udaropoBoii TeopeMbl HaunMHAETCs 3a7,0/ITO
no [Tudaropa. Ha mpoTtspkeHrH BeKOB ObLTH JTaHBI MHOTOYHC/IEHHBIE Pa3HbIe
JoKa3zaTenbcTBa Teopemsl [Tndaropa.



U3 uctopumn teopemsbl lNudparopa.

UcTopuuyecknin o63op HauHeM ¢ dpesHez20 Kumasi. 3pecb ocoboe
BHUMaHMe npuBreKaeT matemaTuyeckas kHura Yy-nen. B atom
COUYMHEHMM TaK FOBOPUTCH O NnchparopoBOM TpeyrosfibHUKe co
cTopoHamm 3, 4 u 5: "Ecsiu npsiMmou y20s1 pa3sioxXumb Ha cOCMmaeHbIe
Yyacmu, mo JIUHUSI, COeOUHsIIoWasi KOHUbI €20 CMOpPOH, 6ydem 5,
Ko20a OCHOBaHue ecmb 3, a ebicoma 4". B 3TOW Xe KHUre npeasioxeH

PUCYHOK, KOTOPbIX coBnagaeT C O4HUM U3 YepTexen MHAYCCKOU
reomeTtpum bacxapbl.




mop (KpyITHeH M HEMEIIKUI UCTOPHUK MAaTeMa CYUTAET, 9TO
PaBEHCTBO 3° + 4° = 5° OBUIO U3BECTHO Y)Ke e2UNMAHAM ellie OKOJIO 2300 T. 10
H. 9., BO BpeMeHa 1apst AmeHemxema I (cormacHo manupycy 6619
Bepnutckoro mysest). [To muenuto KaHTopa rapresoHanTsl, WIH
"HaTSATUBATeT BEPEBOK , CTPOWIIH TIPSIMbIE YTJIbI IPH TTOMOIIIA
MIPSIMOYTOJTBHBIX TPEYTOJIbHUKOB CO CTOPOHAMH 3, 4 U 5. O4eHb JIeTKO MOXKHO
BOCIIPOU3BECTH MX CITIOCOO MOCTpoeHusi. Bo3abMeM BepeBKy IUTMHOIO B 12 M. U
MIPUBSDKEM K Hel T10 IIBETHOM IMOJIOCKe Ha PACCTOSTHUH 3M. OT OJJHOTO KOHIIA U
4 MeTpa OT APyroro . [IpsMoii yros oKaKeTcst 3aKTI0UeHHBIM MEXIY
CTOPOHAMU AJTUHOMU B 3 U 4 MeTpa. [apresoHanTaM MOXXHO ObLIO OBbI

BO3pPa3unThb, YTO UX croco6 MOCTpOE€HHUSA CTAHOBHUTBHCA NU3/TUIITHUM, €CJIIN

BOCITOJ/Ib30BaTbhCs1, HAIIpUMeED, AePE€BSIHHbBIM YTOJIbHUKOM, ITPUMEHSIE€MbIM
BCceMH IUIOTHUKaMu. Y ,ZLefICTBI/ITe]IbHO, N3BECTHbI €ernIeTCKrue puCyHKH, Ha
KOTOPBIX BCTPEYHYAETCS TAKOM NHCTPYMEHT, HallpuMep pUCYHKH,
1/1306pa>1<a1011_u/1e CTOJISIDHYIO MaCTEPCKYIO.




~Heckonbko 60/ble u3BecTHO 0 TeopeMe [Tudaropa y éasunonsaH. B ogHom
TeKCTe, OTHOCUMOM KO BpeMeHH Xammypabu, T. e. K 2000 T. 10 H. 3.,
PUBOAMTCS MPUOTMKEHHOE BBIYMC/IEHNE TUIIOTEHY3bI IPSIMOYTOIbHOTO
TpeyroiabHUKa. OTCI0Aa MOXXHO C/Ie1aTh BbIBOJ, YTO B JIBypeube ymenu
IIPOU3BOJUTH BBIYUC/IEHUS C IIPSIMOYTOJIBHBIMU TPEYTOJIbHUKAMU, 110 KpaliHeun
Mepe B HeKOTOPbIX ciry4asix. OCHOBBIBasICh, C OLHOU CTOPOHBI, HAa
CerofHsILIHEeM YPOBHE 3HAHUU O €TUIIeTCKOM U BABUJIOHCKOM MaTeMaTUKe, a C
Jpyroii-Ha KpUTUYECKOM U3yYeHUHU I'PevYeCcKruX NCTOYHUKOB, BaH-gep-Bapaen
(rOMTaHACKUI MaTeMaTHK) Ceal CIeAYIOLINii BEIBO: "3acty2oll nepewblx
epeveckux mamemamukos, makux kak Panec, Ilugpazop u nugazopetiys,
A6/11eMCA He OMKpblinue mamemamuku, HO ee cucmemamu3ayus u
obcHogaHue. B ux pykax ebluuciumensvHble peyenimol, OCHOBAHHblE HA
CMYMHbBIX NpedcmasieHuUsX, Npespamuiucs 8 mouHyto Hayky." [eometpus y
uUHAJyCo8, KaK U Y eTUIITSIH ¥ BAaBUJIOHSH, ObIJIa TECHO CBSI3aHA C Ky/TbTOM.
BecbMa BeposiTHO, UTO TeopeMa O KBaZpaTe TUITOTEeHY3bI Obl/la M3BECTHA B
HMupun y)xe 0kos10 18 BeKa /10 H. 3.




—B lepBOM pycckoM nepeBoze eBKauAoBbix "Havan", caenannom @, Y.
[TerpymieBckum, Teopema I lndaropa usnoxeHa Tak: "B npsamoyzo1bHbIX
mpey20/1bHUKax Kkeadpam u3 CMopoHbl, Npomueoaexcaweli npamMomy yauy,
paseH cymme K8adpamos u3 CImopoH, codepicawiux npamou yeon .

B HacTos11Iee BpeMst U3BECTHO, UTO 3Ta TeOpeMa He ObIJIa OTKPbHITA
[Tudaropom. OpHako ogHM mosaraoT, uto [Tudarop mepseim man ee
MTOTHOLIEHHOE JI0KAa3aTe/TbCTBO,  APYTHMe OTKA3bIBAIOT €My U B 3TOU 3acyre.
HexkoTopsie mpunucsiBaoT [Tudaropy nokazarensctBo, koTropoe EBxmmp
IPUBOAUT B repBoii KHUTe cBonx 'Havan'. C gpyro# ctoponsi, [Ipokin
yTBEPIKJA€eT, YTO A0KA3aTe/NbCTBO B 'Havamax' mpUHAIIEXUT CAaMOMY
EBxinzy. Kak MbI BUZUM, MCTOPHSI MaTEMAaTHUKH MOYTH HE COXPAaHMJIA
IOCTOBEPHBIX TAHHBIX 0 )X13HU [udaropa u ero maremaTuaeckoit
OesATeTbHOCTH. 3aTO JiereH A COo0IIaeT, TaXKe OMMKalIIe 0OCTOSTETHCTBA,
COTIPOBOXZABILIFIE OTKPBITHE TeOPEMBI. PacCcKa3bIBalOT, YTO B Y€CTh 3TOTO
otkpbiTus [Tudarop nprHec B )XePTBY 100 OBIKOB.




Honroe Bpemsi cuutanu, 4yto Ao [Tudaropa sta Teopema He Obl/Ia U3BECTHA U
Ha3BaHa ee MTOTOMY «Teopemoii [Tnudaropa». ITo Ha3BaHME COXPAHUIOCH
noHbiHe. OgHAKO B HacTosIIee BpeMsl YCTAHOB/IeHO, YTO 3Ta BayKHeMas
TeopeMa BCTpedaeTCsl B BABUJIOHCKHMX TeKCTaX, HAMMCAHHBIX 3a 1200 JIeT 0
[Tudaropa.

O TOM, YTO TPEYTOJIbHUK CO CTOPOHAMM 3, 4 U 5 €CTh IPSIMOYTO/IbHUK, 3HA/IN
3a 2000 JIET 0 H.D. erUITSAHE, KOTOPbIe, BEPOSTHO MOJIb30BAJIMCh 3TUM
OTHOLLEHWEeM JJIS1 TOCTPOEHUSI NPSIMBIX YIJIOB IIPU COOPY)XeHUU 3I1aHUU. B
KuTae npenioykeHre 0 KBajipaTe TMIIOTEHY3bI ObIJIO U3BECTHO, MO KpaiiHel

Mepe, 3a 500 sieT A0 [ludaropa. dta Teopema OblIa M3BeCcTHA U B JIpeBHEI ,
WNHauu; 06 3TOM CBUIETENbCTBYIOT CIeYIOIIMe TTPeIOKeHUS,
cogepxamuecs B «CyTpax».




[Tudarop cmenan MHOTO BaYKHBIX OTKPBITUH, HO HAUOOJIBIIIYIO C/IaBy YY4€HOMY MPUHECTA
IOKa3aHHasi UM TeopeMa, KOTopasi ceifyac HOCUT ero uMsl. [lelficTBUTeNbHO, 3TO LIyTOYHAs
dbopMynrpoBKa TeopeMbl.B coBpeMeHHbIX yueOHUKaxX TeopeMa chOpMyTMpOBaHa TaK: 'B
MPSIMOYTOIBHOM TPEYTOJIbHUKE KBa/IPAT TMIIOTEHY3bl PAaBeH CyMMe KBa/IPATOB KaTeToB' .
— Kaxk 3anucars reopemy Iudaropa mist mpsimoyronpHOro Tpeyronbauka ABC ¢ KaTeTamu
a, b v runoreny3oii c.

a




[Ipeamnonararot, uto Bo BpeMeHa [Indaropa Teopema
3By4asa mo-apyromy: 'llmomaas KBagpara,
MTOCTPOEHHOT'0 Ha TUIIOTeHY3e MPSIMOYTOJIbHOTO
TPeyTo/JIbHUKA, PaBHAa CyMMe IJIOIa/ieii KBaZpaTos,

MTOCTPOEHHBIX Ha ero Karetax . /lelicTBUTebHO, ¢ —
IUIOIAb KBaZpaTa, IOCTPOEHHOTI'O Ha T'MIIOTeHy3e, a* U

b*> — momaay KBaAPaTOB, MOCTPOEHHBIX HA KaTeTax.

BepoaTHo, dhakT, n3noxeHHbin B TeopeMe Nudparopa, 661 CH
YCTaHOBIEH AN paBHOBEAPEHHbIX MPAMOYTONbHbIX

TpeyronbHUKoB. KBaapaT, MOCTPOEHHbIN Ha FTMNOTEHY3e, coae,
YyeTblpe TpeyronbHuKa. A Ha KaXkaoM KaTeTe NOCTPOEeH KBaapar,
coaepXallunin aBa TpeyrornbHuka. N3 pucyHka 9 BUAHO, YTO
nnoLianb kBaaparta, NOCTPOEHHOro Ha r’MMNoTeHy3e paBHa CyMme
nroLaaen kBagpaToB, MOCTPOEHHbIX Ha KaTeTax.




YyeHUYeCcKue Wwapxu.

CmoTtpuTe, a BOT 1 "lNMndparoposs! LWTa OHbI paBHbI"

Takue cTUIIKK OpuaAyMbIBa/IN ydalllrecs (j Pe€AHMX BEKOB IIPY U3YYE€HUHU TEOPEMbBI; pUCOBAJIN LIAPXXH.




3apaum no teme « Teopema lNMudbaropanr.

3apayva Nel

Pemenue

A ABC - mpsIMOYTOJIBHBIM C TUIIOTEeHY301 AB,
o Teopeme [Tudaropa: AB>=AC?> + BC?,
AB?*=8*+6* AB*=64 + 36,
AB?* =100, AB =10.

OTBer:
AB =10

3ameuanwue. 13 Kypca anreGpbl U3BECTHO, YTO
ypaBHeHUe AB? = 100 uMeer gBa kopHsi: AB=+10. A Ll
10 He Y/IOB/IETBOPSAET YC/IOBHUIO 3aIa4H, TaK KaK IJIUE (-
CTOPOHBI TPEeYroJIbHUKA BCEI/Ia MOOXKUTE/IbHA. JHa4un1,
AB =10.

laBaiiTe 1OrOBOPUMCS, YTO B la/IbHEUIIEM, TTPU
pellleHWH ypaBHEHUH B TOAOOHBIX 33la4aX, OyzeM
OT'PAQHUYMBATHCS TOJIBKO MOIOXXUTETbHBIMU KOPHSIMU, U
KOKABIN pa3 He OyieM MOSICHATD, TOYeMy
OTpHUIlaTe/IbHble KOPDHU OTOPACHIBAIOTCS.




Ctuxwu o lNudparope.

Hemeuknn nucatenb-pomaHucT A. LLlamncco, kotopbin B Havane Xl X B.
YyacTtsoBan B KpYrocBETHOM MyTeLLECTBUN Ha PyCCKOM Kopabrie «Propuk»,
Hanucan crnegyroLwmne CTUXu;

[MpebyneT BE4HOM NCTUHA, KaK CKOPO

E€ no3HaeT cnabbin Yenosek!

N HbIHe Teopema Nudparopa

BepHa, KaK 1 ero ganéknmn Bek.

O6urbHO BbINO KepPTBOMNPUHOLLEHUE

Boram ot lNudaropa. C1o ObIKOB

OH oTgan Ha 3aKfaHbe U COXXKEHbE

3a cBeTa nyy, npuwenlwmnn ¢ odnakos.
[ToaTOMy Bcerga c Tex cambix nop,
UyTb UCTMHa pOXXOaeTCs Ha CBeET,
Bbikn peByT, €€ noyys, Bcrea,.

OHK He B cunax cBeTy NoMeLlaThb,

A MOryT NnLb, 3aKpbIB rMNasa, poxaTtb
OT cTpaxa, Yroe-Bcenun B HuX lNndarop




B Ill- IV BB. 0 H. 3. nosiIBUNacb KOMAMNAUUA Bbicka3biBaHui Mudaropa,
n3BecTHas noj Ha3BaHMeM «CBsiLLeHHOe CITIOBO», U3 KOTOPOM No3gHee
BO3HMKIIM TaK Ha3biBaeMble «30M0Tble CTUXU».

3aknunTenbHbIN OTPbLIBOK U3 «30J10ThIX CTUXOB» B nepeBoge U. MNMeTtep:

Thbl )Xe Oyab TBEPALIM: BOXKECTBEHHbIN PO NPUCYTCTBYET B CMEPTHbIX,
M, Bo3BeLLas, CBslLLieHHasi BCE OTKpbIBaeT npupoaa.

Ecnu He uyxao aTo Tebe, Tbl HaKa3bl UCMOMHMLLDb,

[yuy cBo McLEeNULLbL 1 OT MHOXecTBa 0eCcTBuiA 3baBuLLb.

AcTBa, ckasan s, 0cTaBb Te, YTO A yKa3an B OYULLEHbSIX.

A B n3dbaeneHbe OyLm KO BCEMY NOAXOAN C Ppa3MbILLIIEHLEM.

N pykoBogcTByncs NoASIMHHBIM 3HAHMEM — NYYLUUM BO3HUYUM,
Ecnu Tbl, TENO NOKMHYB, B CBODOAHBLIN 3P BO3HECELLLCS,
CTaHellb HETNEHHbIM, 1 BEYHbIM, U CMEPTU HE 3HaLWMM Borom.




Cnoco6 gokasaTtenbcTBa Teopembl Mudparopa.

T e o p e m a. B npsAMOYrobHOM TpeyrojibHUKE KBaJpaT TMIIOTEeH
KBa/|paTOB KaTETOB.

ODaumo: AABC, £ C=90°.

JoxkasaTe: AB*>=AC* + BC.
loKa3z3aTeabCcTBO

[IpoBegém BoicoTy CD u3 BepiurHbl npsiMoro yria C.
KocrHycoM ocTporo yriia npsiMmoyrojibHOro TpeyroJbHHUKA Ha3bIBaeTCsl OTHOLIEHUe
MpUJIeXXalero KareTa K runorenyse, nostomy B A ACD cosA=AD [ AC,aB AABC cos
A=AC/AB.

'Tak KaK paBHBI JIeBble YaCTH 3TUX PaBEeHCTB, TO PaBHbI U IpaBble, ciefoBaTenbHo, AD /
AC=AC/AB.

OTcroza, o CBOMCTBY mpornopuuu, moaydaem: AC* = AD - AB.(1)

Ananoruyno, BA BCD cos B=BD /BC,aB A ABC cos B=BC /AB.

'Tak KaK paBHBI JIeBble YaCTH 3TUX PaBEeHCTB, TO PaBHbI U IPaBble, ciiefoBaTenbHo, BD /
BC =BC [ AB.

OTcroza, o CBOMCTBY Mpomopuuu, nmoxydaem: BC> = BD - AB.(2)

C/I0)XKHM TTO4IeHHO paBeHCTBaA (1) u (2), ¥ BeIHECEM 00N MHOXXUTE/Tb 32 CKOOKH:AC? +
BC>*=AD -AB+ BD -AB=AB - (AD + BD).

Tak kak AD + BD = AB, To AC> + BC* =AB - AB = AB>.

[Monyunnu, uto AB* = AC* + BC2,




NMoaBogum urtor:
Ecnv gaH Ham TpeyronbHuK x
A nputom € NpAMbIM Yriom, AC? + BC? = AB?
To kKBagpaT runoTeHy3bl :
Mbl Bcerga nerko Hanaém: T X
KaTeTbl B KBagpaT BO3BOAUM,
Cymmy cTeneHen Haxoaum
N Taknm NpocTbiM NyTEM 7
K pesynsrarty mMbl npyaéem. AC?= AD.AB

AB=AD+DB  ACBC?!= AB (AD+DB]

.
BC?=DBAB

cosA:-ﬁ%:%& cosB:%%:%ﬁi
[TpubGnwkaeTcs 3a4€T MO reOMETPHH, A Ha 3a4ETaxX U y / \ 5 o) ,;

JK3aMeHax MHOTa GbIBAIOT C/TyYaH, KOTZA YUYE€HUKH, logg” = F
BBITSIHYB OHJIET, TOMHAT GOPMYTHPOBKY TEOPEMBI, HO ' N
3a0bIBAIOT C Y€r0 HAYaTh JOKa3aTeabcTBO. YTOObI
3TOrO He IMPOU3O0LLIO C BAMHU, IPeAIaral0 pucyHOK —
OTIOPHBIN CHUTHAJ (PUC. 14) U, yMar0, OH HaJOJITO
OCTAHEeTCs B Ballled MaMsITH.

OTpy6un MBaH-11apeBHY APAKOHY I'OJIOBY, a Y HETO JiBe
HoBbIe BeIpocin.Ha MaremaTrieckom si3pike 3TO
o3Ha4aet: nposeau B A ABC Beicoty CD, n
006pa30BaIOCh 1Ba HOBBIX IIPSIMOYTOJIBHBIX
TpeyronbHuka ADC u BDC.







3akiIrouyeHue.

[Tocie n3yueHUst MOCTPOEHHOrO MaTepHajia MOXXHO 3aK/IIOYUTh, 4TO TeopeMa [Indaropa- onHa u3
CaMbIX IJIaBHBIX TEOPEM reOMeTPUHU IOTOMY, YTO C €€ IIOMOIIIbI0 MOXXHO J0Ka3aTh MHOTO JPyrUx
TeOpeM U PelIUTb MHOXXECTBO 33/1a4.

[Tudarop u mkona [Tudaropa ceirpany GOIBIIYIO POJIb B yCOBEPIIEHCTBOBAHUU METOZOB PeLIeHUsT
Hay4HbIX TPO0IeM: B MAaTEMATHUKY TBEPZO BOLLIO MTOJIOXKEHUE O HEOOXOAMMOCTH CTPOTHX
J0Ka3aTeIbCTB, YTO U IIPUAAIIO eil 3HaYeHHe 0c000i1 HayKH.




