icTopusa nsy4yeHus
Ten BpalleHud

BbinonHuna:

yqyumerib MamemMamuKu ebicuieu
kamezopuu MBOY COLLI Nej 2.
BomkuHcka KonecHukosa TambsiHa
e Ll36/108Ha |
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llepeoHa4yasibHbIe cee0eHUsl O
ceoucmeax 2ceoMempu4yecKux meis
J1roou Hawnu, Habsnrooast
OKpY)Xarowuu Mup u e
pe3ysibmame rpakmu4eckou
desimesibHocmu. Co epeMeHeM
y4YeHble 3aMmemusiu, Ymo
Hekomophble ceoucmea
2eoMempu4ecKuUx mesi MOXXHO

ebleodumb u3 dpyaux ceolicme

_nymem paccyxoeHusl.




¢ Hauanvnoie ceeoeHus 0 c60UCmMeax meii
8pAUEHUA OMHOCAMCA KO 8DEMEHU 3aAPO0HCOCHUS
ceomempuu Kak oyoyuiei mamemamuieckou
nayku. Ewe 3a moicauu 1em 00 Hauiux epemen
3emJieoesibubl NbIMAIUCH XOM s Obl
npUOIUZUMEILHO Y3IHAMb 0 COOPAHHOM Ypoicae,
EbIYUUCIAA PAIMEPLL KYY 3ePHA U HeX eMKOCHell,
20e 3epHO COXPAHAIIU.




¢ B cea3u c pazeumuem mopennasanuu 0vliu
HYMHCHbL ACMPOHOMUYECKUE HADTIOOEHUS, UM O
3ACMABIAN0 Uel08eKa U3YUamb C6OUCMEa Wiapa
u e2o uacmeit. /[inumenvHoe epems 3a6UCUMOCTU
MEIHCOY 260MEeMPUUECKUMU BCIUUUHAMU, C
NOMOUbIO KOMOPBLIX RPOU3EOOUTUCH PA3IUYHbBLE
8bIUUCTICHUA, YROMPEOAIUCH KAK HEKOMOopble
npaxkmuyeckue npaesuiia, 0e3 00J1HCHO20
000CHOBAHUAL. |




¢ Yorce 6 7 6. 00 n.9. 6 I peyuu navanu
HAKANJIU8AmuvCa 3HAHUA 6 001acmu,
cmepeomempuu, eblpadamuvl8aiucCh
npuemvbl Mamemamu4eCKux paccymcoeHull.




B obnactu reomeTpumn ermntsiHe 3Hanu TouHble OPMYIbl ASS
nnowann NnpsamMoyronbHUKa, TpeyronbHuka n Tpaneumn. lNnowagb
NPON3BOSIbHOIO YETbIPEXYTrOSIbHMKA CO CTOpOHamu a, b, c, d
BblyMcngnach npubnmxeHHoO Kak a+c b+d

9 9

— —

aTa rpybas doopmyna gaéTt npueMnemMyr To4HOCTb, ecnu dourypa bnmuska
K npsiMoyrornbHUKY. Mnowanb Kpyra BblMMCNsANach, MCXoas U3

NpeanonoXeHns 8 2
i
0

(norpeluHocTb MeHee 1 %).

ErvnTtaHe 3Hanu To4Hble doopMysbl Ans o0bEMa napannenenuneaa
N PasNUYHbIX UUNUHOPUYECKUX Ter, a Takke nmpamMmuibl 1 yCEeYEHHON
nupamugbl. [1lyCTb Mbl UMeeM NPaBUIIbHYIO YCEYEHHYO Nnpamugy co
CTOPOHOW HMXKHEro0 OCHOBAHUA a, BEPXHEro b 1 BbicoToun h; Torna oobem
BbIYMCIANCA NO OpUrMHaNbLHOU, HO TOYHOU OOpMYneE: | h

(a" +ab+b)- 3

=3,1605




LunuHagp, wap n cgoepa — crnoBa rpevyeckoro nNponcxoXaeHus, KOHycC
— NaTUHCKOE CNnoBo, 3aUMMCTBOBaAHHOE 13 FPEYeCcKoro.

B nepeBoae Ha pyccKuUn A3bIK LMNUHAP — BanuK, KaToOK; KOHYC —
3aTblyKa, BTynKa, COCHOBagd LUWLLKA.

LLlap n cdpepa — nponcxoadaT OT O4HOro M TOrO Xe rPeYvyecKoro criosa
«chanpa» - mad. EBknng B 11-1 kHUre «Hayan» gan onpenenexHue
UMnuHapa, wapa n KoHyca Kak Ten BpalleHud.

3agaya BbluncrieHnst 00 bLEMOB, uayulasi u3 NpakTUYeCcKnx
noTpebHocTeN , ObiNa OAHMM U3 CTUMYOB Pa3BUTUA TEOMETPUN.
Matematunka OpeBHero Boctoka (BaBunoHusi, ErmneTt) pacnonarana
PAOOM NpaBun Ansi Bel4ncneHna obbemMoB (0onbLIEN YacTblo
aMmnumpudeckux). 'pedeckas MatemaTuka nNocrieaHnx cToneTun go
Halleun apbl ocBoboaua Teoputo BblYUCIIEHUS OOBLEMOB OT
NPUBNMXEHHBLIX aMNnpuyecknx npasun. B «Hayanax» EBknnga n B
COYMHEHMNAX ApXxumena MMetoTCs TOMNbKO TOYHble NpaBuiia BblYUCIEHNUS
0OBLEMOB LIMNUHAPA, KOHYCa, Wapa N nX YacTen.




¢ Havanun doopmupoBaTtbca obLme
npegcraBiieHnd o
NPOCTPaHCTBEHHLIX pUrypax u
crnocobax gokasaTenbcTBa UX
CBOUCTB. BaxxHaqa pornb B
N3IOXEeHNN CBEeAEHUN MO
CTEPEOMETPUUN B onpeaeneHHOoN
FTorm4yeckoun nocnegoBaTeNbHOCTHU
NPUHAANEXUT rpevecKkomy
MaTtemaTtuky EBknuay P—

 ROMMERNAPHK

"?"\ (3 B. 4O H.8. ), aBTOpPY U3BECTHOIO i
' ' Hay4Horo counHeHuga " Ha4vana ",
COCTOALLEMY U3 13 KHWUT.

HAYAAA EBKAUAA

e —




n3 aByx nucem Apxumena Kk flocudetro
«0O wape v umnuHape». C nmeHem
EBKNuaa cBA3bIBAKOT CTAaHOBIEeHUe
anekcaHaApUNCKON MaTeMaTUKHN
(reomeTpuyeckon anredbpbl) KaKk HayKu.
B Xl kHure «Havyan» paercs
onpeaeneHue KoHyca. EBknupg
paccMaTpuyBaeT TOJIbKO NMpsiMble
KOHYCbI, T.€. TaKue, Yy KOTOpbIX OCb
nepneHAUKYNspHa K OCHOBaHUIO,
NMUWb ANonfoHUU pasnuyaeT NnpsMble
N KOCble KOHYCbI, Y KOTOPbIX OCb
oOpa3yeT C OCHOBaHWeM yron,
OTJINYHbIN OT NpsaAMoro. Y EBknupa HeT
—__ NOHATUA KOHUYECKOUN NOBEPXHOCTMH,
C_~“~0oHO O6bINo BBeaeHo ANonrnoHuemM B



ApeBHerpe4Yeckum MmatemMmaTuk u
aCTPOHOM, Y4eHUK EBknupa
Aan nofiHoe U3noXeHue
Teopun " TpyaoB NO TeMe
«KOHn4yeckKkune ceyeHnsa» B

pacnorioXXKeHns KOHyca u

CeKyLlieUu NSIOCKOCTU Nony4varoT
TPU TUNA CEYEHUMN :
annvunc, runepoon




[pyron 3HaMmeHUTbIN OpeBHErpeyecknn
maremMmatuk Apxumes ( 3 B. 4O H.9. )

BokoBaga noBepxHOCTb LunnHapa, KoHyca,
OOBbEMBI LLapa 1 chpepnyeckoro cerMeHTa, a
Takke 0ObEMBI pasnnyHbIX TeS BpalleHUs
HangeHbl ApXumMeaom.

BbiBog hopmynbl 06bEMa Wapa v nnowaau
cdepbl — 04HO 13 BENUYaULLNX OTKPbLITUN
Apxumena. B ero nponssegeHuun «O wape v
UMnMHOpe» ecTb cnegyrouime Teopembl:
OObObeEM Wapa paBeH y4eTBEpPEHHOMY OOBLEMY
KOHyCca, OCHOBaHMEM KOTOPOro CITYXXUT 6O0SbLLION

KpYr, @ BbICOTOW paanyc Liapa, To eCTb
V=4 1R3

3
ObbEM unnuHapa B nosiTopa pasa
bonblie obbEMa BNMCaHHOTO B HETO Llapa. |




B TpakTtaTte «O KkoHouaax u chepoupgax»
Apxumep paccmaTtpuBaeT LWiap, annuncoua,
napadonoua v runepoonoua BpaleHnsa n nx

CerMeHTbl N onpegensietT UX 00 LEMbI.

[o Hac gowno TpuHaguaTb TPaKTaToB
Apxumena. B caMmOM 3HaMEHUTOM U3 HUX —
«O wape v umnuHape» (B ABYX KHUrax)
Apxumepn yctaHaBsiMBaeT, YTO nnowaab

NoBepXHOCTH Wapa B 4 pa3a bonblue
nnowaan HanbonbLUero ero Ce4eHus;
dopmynupyeT cooTHOLIEHUE 00 BbLEMOB LIapa
U ONMUCaAHHOIo OKOJI0 Hero umnuHapa Kak 2:3
— OTKpPbITUE, KOTOPbIM OH TaK AOPOXUN, YTO
B 3aBeLjaHuu Npocus NnoctaBUTb Ha cBoeun
Morusrie NaMATHUK C U3oOpaxeHuem

LUNuHApa C BNMCaHHbLIM B HEro Luapom u
&= HagnNUCbIO pacyeTa (MamMATHUK Yepe3 nosTopa

% \

| - C‘j}\_g ', 'Beka Bugen Linyepon).




dopmyny BblYMUCIEHUA OObEMA KOHYCa
uaeT [epoH AnekcaHapWUNUCKUMN.

BENMUKNU PU3NK, MaTEMATUK, MEXAHUK U UHXEHeP
apesHen [peunn. XXun npegnonoxurtensHo B |-l
Beka A0 Hawleu apbl B AnekcaHgpuu ErmneTtckou.
MHoro pabot ['epoHa AnekcaHapuncKoro bbifo
nocesweHo MatemaTuke. bornbLie Bcero B ero
paboTtax popmyn rno reomeTpun, 3agad rno
BblYUCIIEHUIO reoMeTpuYeckux uryp. Tak ke 3gechb
onucbiBaeTca n 3HameHutas gpopmyna 'epoHa, ¢
NOMOLLIbIO KOTOPOW MOXXHO BbIMUCNUTL NNoLwanb
TpeyrosibHMKa no Tpem CTopoHamM. Hago OTMEeTUTD,
YTO OTKPbIN 3Ty popMyny BCce-Takn Apxumes, a He
[epoH. bonblWMHCTBO hopMyn npuBeaeHHbIX
[epoHOM AnekcaHapUNCKUM B CBOUX KHUrax
npuBoaATCA 6e3 BCAKMX A0OKa3aTENLCTB, TOMbKO C
npuMmepamu.




«Metpuka» (Metpikr)) FepoHa n n3BnevYeHHbIE N3 HEE
«FeomeTpuka» n «CtepeomeTpuka» npeacraBnsatoT
cobou cnpaBOYHUKM NO NPUKIaOHON MaTeMaTUuKe.

Cpeau cogepxalimxca B « MeTpuke» cBegeHUn:
Eo dopmyrbl Ansg nnowagen npaBuUbHbIX MHOMOYrofibHUKOB
» O6BLEMBI NPaBUNbHLIX MHOTOrPaHHMUKOB, NpaMuabl,
KOHYyCa, yCEYEHHOro KOHyca, Topa, LapoBOro CErMeHTa.
¥ ®opmyna epoHa onsa pacyéeTa nnoLlagn TpeyrornbHuKa
No ASIMHaM ero CTOpOH (OTKpbIiTasg ApXnmMenom).

CopoepxxaHne matemaTtudeckux TpyaoB FepoHa gormaTuyHo,
npaBunia Yalle BCero He BbIBOASATCS, @ NOSICHAIOTCSA Ha npumepax. JTo
conwxkaet Tpyabl [epoHa ¢ pabotamn matemaTukoB [peBHero ErvnTa u
BasunoHa




¢ Tpyobl EBKNMOa n Apxumena rnocrie ux
nepeBoga Ha apabckmi A3bIK, a ¢ apabckoro Ha
NaTUHCKMU NPoHKUKalT B EBpony v co3aatoT
OCHOBY Ans COCTaBneHns y4ebHnKoB gns
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Cenyac Mbl 3HaeMm, YTO aHaIMTUYECKN ODBEM MOXKET
ObITb BblpaXXeH C MOMOLLIbIO MHTErparos.

V' (x)=7f"(x).

V(b)—V(a) = j V' (x)dhx,

V(b)—V(a)= jr;fz(x)dx, a<b.

cTopm4Yeckn Nnponcxoauno Tak, YTo 3a40sro Ao
CO34aHNA UHTErpanbHOro UCYNCNEHNS onepawms
NHTErpMpoBaHma akTU4Yeckm NpuMeHsinach K
BbIYMCITEHNIO OO BEMOB HEKOTOPbLIX TEM BPaALLEHUSA, YEM U

bbifia NoAroToBreHa NoYBa ans pasBUTUSE UHTErpanbHOro
ncumcneHumda s 17-18 sekax.




B cepeauHe 18 Beka dunep v JlarpaHx cBo6oaHO Bnagenu ABOMHBLIM U TPOWHBIM
nHTerpanamu. B 1756 roay JlarpaHx Bblpa3sns ¢ nX NOMOLLbIO OObEMBI
LUUNUHOPUYECKUX TEN U Nowaan KpUBONMHENHBIX MOBEPXHOCTEN

Kosep Jlyu JlarpaHx
(Joseph Louis Lagrange)
[aTtbl xku3Hun: 25 aueapst 1736 — 10 anpena 1813

JNlarpanx pogunca B TypuHe. 13-3a maTepuanbHbIX
3aTpydHEHUN ceEMbU OH BbIN BbIHYXXOEH paHO Ha4yaTb
CaMOCTOSATESbHYI0 XXN3Hb. CHadvana JlarpaHx
3auHTepecoBarncsa gpunonornen. Ero otey xorten,
4YTOObLI CbIH CTan agBoKaTOM, U MO3TOMY onpeaenus
ero B TypuHckumn yHusepcuTteT. Ho B pyku JlarpaHxa
CIly4anHo nonan TpaktaT no mareMaTtnyeckou
ONTUKe, N OH NOYYBCTBOBAJ1 CBOE HACTosLLEee
npu3BaHue.

B 1755 rogy JlarpaHx nocnan 3unepy CBOKO
paboTy 06 n3onepmmMeTpmYECcKUX CBOMCTBaxX, CTaBLLNX
BNOCNeACTBMXA OCHOBOW BapuaLMOHHOIO NCHUCTIEHUSL.
G = B aTton paboTe oH pewmnn psg 3agad, KoTopble cam
_ Qiinep He CMOr OfOMNETh.




3a BpeMms cyllecTtBoBaHMA Akagemuu Hayk B Poccumn, Bugnmo, ogHuUM n3
caMbIX 3HAMEHUTLIX ee YneHoB bbIn matemaTuk JleoHapg dunep.

Aunep JleoHapa
15 anpens 1707 roga - 18 ceHTa0psa 1783 roaa
Poauncs B cembe Heboratoro nactopa lNaynsa Sinnepa.
O6pasoBaHue nosny4nn cHa4vasna y otua (KOTopbin B
MONOAOCTM 3aHUMarcs MaTteMaTuKon Nog PyKoBOLACTBOM
A. bepHynnu), a B 1720-1724 rogbl B basesnibckom
YHUBEpPCUTETE, rae cnylan fnekumn no matemaTtumke
. BepHynnu.

B koHue 1726 roga Sunep Obin npurnaweH B
[eTepbyprckyto AH n B mae 1727 roga npuexan B [etepOypr.
B Tonbko 4To opraHnsoBaHHou [leTpom 1 akagemun 3nnep
HalEn 6naronpuATHbIE YCNOBUA AN HAYYHOW OEATENbHOCTMU,
YTO MO3BOMNIIO EMY Cpas3y XXe NPUCTYNMUTb K 3aHATUAM
MaTeMaTUKoOn N mexaHnkon. 3a 14 net nepBoro
neTepbyprckoro nepuoaa »XusHu Junnep nogroToBun K neyatu
okono 80 Tpynos n onyonukosan cebiwe 50. B NeTepbypre oH
OYeHb BLICTPO U3Y4YUN PYCCKUN A3bIK.




QUrnep OCTaBuUST BaXXHeNLIMe Tpyabl MO caMbiM
pasfMyHbIM OTPaCIAM MaTeMaTUKN, MEXAHUKN,
dom3unKn, acTpoOHOMUK 1 MO pPAQY NpuknagHbix Hayk. C
TOYKKM 3peHnsa matemaTtukn, XVIIl Bek — 310 BekK
ounepa. Ecnu oo Hero gocTukeHnst B obnactu
MaTeMaTuku Bbinn paspo3HEHbI N He Bceraa
corfnacoBaHbl, TO QUep BrnepBble yBsA3an aHanus,
anredpy, TPUrOHOMETPUIO, TEOPUID YMceN 1 ap.
OVNCUMNINHBI B €ANHYI0 CUCTEMY, N gobaBun HemMarno
COOCTBEHHbIX OTKPbITUW. 3HaYNTENbHAA YacTb
MaTeMaTUKM NPENOLAETCH C TEX MOP «NO IUNepy».




_ 'y

Qunep 3HaYUTENbHO NPOABUHYN aHaNUTUYECKYO reOMETPUD, OCOBEHHO
ydeHne o NoBePXHOCTSX 2-ro nopsigka. B andpdepeHumnansHon reoMmeTpum oH
AetanbHo nccnegosar CBOUCTBA reo4e3nyecknx NIMHUN, BnepBble NPUMEHNTT
HaTyparnbHble YpaBHEHUS KPUBbIX, a rMaBHOE, 3anoXun OCHOBbI TEOPUN
nosepxHocTen. OH BBEN NOHATME [MaBHbIX HarnpasrieHNUn B TOYKE MOBEPXHOCTH,
AokKasan ux OpToroHanbHOCTb, BbIBEN OOpMYny AN KpMBU3HbI NIOOOro
HOPMarnbHOro CeYeHUs1, Havyan n3y4YyeHne pasBePTLIBAIOLLNXCA MOBEPXHOCTEN U T.
4.; B 0QHOW NOCMEPTHO onybnukoBaHHOW paboTte (1862) OH YacTUYHO NpeaBapur
nccrnegosaHma K. ®. Naycca no BHyTPEHHEN rEOMETPUN NOBEPXHOCTEN. DNSIEP
3aHMMarncs u otaenbHbIMY BONpocamMu TOMosiorMm U gokasarn, Hanpumep,
BaXHYIO TEOPEMY O BbIMNYKITbIX MHOrOrpaHHuKax.

Iunnepa-mareMmaTtmka HepeaKo XapakTepuayroT Kak reHnasribHoro
"Bbluncnutensa”. JlenctButenbHo, oH Bbin HENpeB3oWAEHHLIM MacTeEPOM
doopmManbHbIX BbIKNaAoK 1 Npeobpa3oBaHnm, B €ro Tpyaax MHoOrme
MaTtemaTtmndeckme opMyrnbl 1 CUMBOSIMKA MOSTyYnIin coBpemMeHHbln Bna. OgHako
annep 6bIn He TOMNMbKO UCKNYNTENBHOW cuUnbl "Bblumncnutenem". OH BHEC B
HayKy psig rny6oKkux ngen, Kotopble HblHE CTPOro 060CHOBaHbI 1 CriyXKaT
06pasuom rnybuHbl NPOHMKHOBEHNS B NPeAMET UCCIea0BaHUS.
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Cnacunbo 3a BHMMmaHue!




