KaK otBeTu/1a aHTUYHAA HayKa Ha TPYAHOCTU, CBA3aHHbIE C MOHATUEM
6ecKoHeYHOoCTU?

1. Nporarop (V B. 40 H.3.): Marematnyeckme abcTpaKkumm
HEeNpPaBOMEPHbI, OT HUX HYXKHO OTKa3atbcA! = OTKa3 OT HayKMu...

2. OemoKput (460-380 A0 H.3.): Hy»KHO cocTaBAATb Tena M3 KOHEYHOrOo
Ynucna 3NEeMEHTAPHbIX YacTen, pa3mepbl KOTOPbIX U3BeCTHbI! OgHaKO TakoM
NnyTb «KOHEYHOW MaTeMaTUKM» He Bcerga pabotaetr. Hanpumep,
NnUPamMmmnaa He MOXKET ObITb NOIy4EHA N3 KOHEYHOTO YMcna NPu3m. TaK e,
KaK U KOHYC, umnnHap. bonee toro, aToT NyTb HENPUroaeH ANA U3YYEHUSA
HenpepbIBHbIX BEJINYUH.

3. AHakcarop (V B. 40 H.3.): He oTpuuaA BecCKOHeYHOU AeMMOCTU, TEM
HE MeHee MbICAINTb OEeCKOHEeYHbIN Mpouecc 3aKOHYEeHHbIM Henb3a: «B
Ma/JIOM HEeT HaMMmeHbllero, HO BCeraa ecTb elle MeHbluee» — CTano
06LWENPUHATON TOYKOM 3PEHUA.



MeTtoa Hegenumbix lemoKpuTa.

Hy»KHO cocTaBnATb Te/la U3 aTOMOB, pa3Mepbl KOTOPbIX U3BECTHbI, U
TakKnm obpasom McKaTb naowaam u obvembl. Hegenmmole — BEINYUHDI
TOM e pa3smMepHOCTU, YTO U UCKOMAsA BeNUYUHA.

Bnocneactsmm B sTom HanpassieHUM paboTanii MHOrME mMaTeMaTUKU
XVIl BeKa: I. l[annnen, b. NacKanb, b. Kasanbepu, 3. Toppuyenn.

Ho BbICOKMM KaHOH CTPOroCcTM ApeBHerpevyeckmx MaTemMaTUKOB He
nonyckan noaobHoro HecTpororo metoaa. Y»Ke 6blanM  nony4YeHsbl
napagoKcbl (rMnoTeHy3a paBHa KaTeTy U T.n.).

Apxumepn Mcnoab3oBaa 3TOT METOA, KaK 3BPpUCTUUYECKUM (Hanpumep,

naowaab Kpyra, obbem wapa M T.M.), 3aTem CTPOro JAoOKa3bliBas
NONYYEHHbIN pe3ynbTar.



X; Metop ncuepnbiBaHua EBAOKca
Ilpennoxenne 1

i dsyx 3adanmbiX HEpasuux Se uqun, ecau om 00b-
wed omuumaentcst 60able NOA0BUHN 1 ONt ocmanika Goabie
NOAOBUHEL, U MO DeAALMCT NOCMOTHNO, MO OCHAHENICST HEXO-
MOpas BeAUYUNA, KOMOPas Oyoem MeHbilte 3a0QHHOR Mewb-
Wel 88 AUMUHD.

1. Mo akcmome EBgoKca-Apxumena Va >b I N : Nb > a.
2. PaccmoTpuMm OCTaTKKU OT BbIYUTAHUA: a,=a-a,;<a/2
o, =0a,—-a,<a,/2<al4
o, =0,—0,<0,/2<a/8
ay < a/(2V).
CnepoBatenbHo, a > 2N - ay m k. 2N>N, T10 a>N-0
3. Umeem Nb >a>Na,, OTKYAa b > a 4. N 1.4,



Cxema meTtopa EBAOKCA:
[nsa onpegeneHna HeM3BecTHOM naowagm (ob6vema) A:

1) BncbiBaeTcA MOHOTOHHO BO3pacTalolWaA noc/aeaoBaTe/IbHOCTb
ouryp (ten) Ai , y KoTopbix naowaanm (obvembl) WM3BECTHbI U
yO0B/IETBOPAIOT YC/AOBUAM JIEMMbI: A-Av< A/(2V);

2) C nomolbio M3BECTHbIX GOPMYN BbIYUCAAETCA APUPMETUYECKUMN
npeaen 3agaHHOU nocnenoBaTesIbHOCTU. [1ycTb OH paBeH B, Toraa

3) B KaXXA0W KOHKPETHOM 3a/1a4ye AOoKa3biBaeTca, yto A = B.

Bceraa ot npoTUBHOTO.



C nomouwpbto cBoero metona EBAOKC AoKasan (He

nonyunnl):

1.

OTHOWeHMe naoWajenh KpyroB pPaBHO OTHOLLUEHMUIO
KBaZpaToOB UX ANAMETPOB.

O6bem nupammabl paseH 1/3 obbema cOOTBETCTBYIOLLEM
NPU3MbI.

O6bem KoHyca paBeH 1/3 obbema COOTBETCTBYIOLLErO
LMANHAPA.

EBkang gobasun: OTHoweHWe ob6bEemMoB LWAPOB PaBHO

OTHOLLEHMIO KYDOB X ANaMETPOB.
Apxumeg B «O KBagpaType napabonbi» nonyunn HOBbIU

pesynbraT:

lMaowadb Kocoeo ceameHma napabonsl pasHa 4/3
naowaou coomeemcmayrou,e2o mpey2osbHUKa.



KBAOPATYPA KOCOIo CErMEHTA NMAPABO/IbI
3

Obo3HaymMm 4epe3s S UCKOMYIO
naowanb KOCOro CerMmeHTa.

[lyctb AC — cTarmsalowaa xopaa, a
BO — conpAa*KeHHbi anameTp (B T. B
KacaTenbHas K napabone
napasn/sienbHa 3Ton xopae).

1. Torpa naowaab TpeyronbHUKa ABC paBHa NON0OBUHE
napannenorpamma AMNC, onmMcaHHOro OKO/I0 AQHHOro CermeHTa
napabonbl, U, cnegosaTesibHO, 6onblue NoNoBUHDbI S. Taknm obpasom
Mbl NOCTPOUU nepByto durypy n3 Heobxoamnmowu
nocneaoBaTeNbHOCTU BMUCAHHBLIX GUTYP, «MCHEPNbIBAIOWMUX» AaHHbIM
KOCoMn cermeHT napabonbl.



CTpoum aganee nocnenoBaTebHOCTb
nucyepnbiBalowWmUx duryp:

A, =2ABC=A

A,=A+21ADB +4BEC= A+ %A
(Apxumep, BbIYUCASAET CYMMY 3TUX
NaoLWaaen, onmpascb Ha N3BECTHbLIN
cMMNTOM napabonbi)

A, =A+%A+%(1/44)=A+%A+1/16 A
A,=A+%A+1/16 A+ 1/64 A

A =A+%A+1/16A+..+(1/4)"1 A

Mmeem ©OeckoHeyHO YObIBAlOLWYO NPOrpeccmto, CyMMUPOBATH
KOTOPYIO TpyAa He npeacTaBasAeT:



2. Bcnep 3a Apxumegom nonyyvyaem:

A =A1+%+1/16 +..+(1/4)"Y)=A-4/3-(1-1/(4")) =
=4/34 - 4/3 A (1/(4")). (*)

1 J J
T.K.npun — oo E 0, TO UICKOMbBIN apudMETUYECKUN Npeaen

B = lim A, = ZA.

n—00o

3. B cooTBeTcTBUU CO cxemon meToada EBaoKkca aoKaxem, yto S = B:

1) nyctb S > B, Toraa 0603Haumm b = S — B 1 no nemme EBgokca A n
S — A, <S—B,otkyaa A,, > B, 4yero 6bITb He MmoXeT B cnay (*);

2) nyctb S < B, toraa obo3Hauum b = B — S . TlockonbKky B —

apudmMeTnyecKnun npeaen, To CywecTtsyetT Homep, Ha4ynHasa € KOTOPOro
Bce pasHoctn B — A,; < noboro nonoxutenbHorob =B -5, 1.e. A,,> S,
4YTO NPOTUBOPEYUYNT BNMCAHHOCTU PUryp.

OtserT: MNnowaab Kocoro cermeHTa S = 4/3 A.



APXUWMEL
287 o H.93.— 212 Ao H.3.

Apxumeda b6yoym nomHuUme, Koz20a 3Icxuna 3ab6yoym,
TOMoMy Ymo A3bIKU yMUPAom, HO He mamemamu4yecKue uoeu.
Bo3moxHo, beccmepmue — enynoe ¢€7q080, HO, Mo ecel
guouMocmu, mMamemamuK umMeem HAuAy4Ywul WAHC Ha
6eccmepmue, Ymo 6bl OHO HU 03HAYAIO.

lfotdpup Xapona Xapau



APXUMELA 287 po H.3.—212 0o H.3.

Poaunca B Cupakysax (Cuunnus).
OTteu, — actpoHOM Puanmn.

Yunnca B AnekcaHgpuu.

B APEeBHOCTU Apxumeny
npunucobiBaam Ao 40 OTKpbITMM B
06/1aCTM  NPAKTUYECKON MEXAHUKMU,
HO He BCe OHW OnucaHbl ero
bnorpadamm M KOMMEHTATOPaAMMU,
TaK YTO HEKOTOpble M3BECTHbI JIMLWb
no Ha3BaHMUIO, Hanpumep:
apxumenoB  pblyar, apxmmenos
BMHT, NOAMCNACT UM Ap.

Apxumepn, 3Han NpPo CUNy BOAAHbIX
NapoB WM MbITancaA NMPUMEHUTb ee K
opyanAM CBOEro BeEKa.




OCHOBHOM 3aKOH TIUAPOCTAaTUKU: KOpPOoHa UapAa [MepoHa Obina
caenaHa W3 cnnasa 30/10Ta M cepebpa M Mmena HenpaBWUbHYIO

dopmy.



«Jalime mHe moYKy onopbl, U A COBUHY 3eMst0»

\
“\

)

—

\

MpuHuMN pblyara: Kopabnb «Cupakocma» — MNOJAPOK LAPIO

[lTonemerd — HWUKAK He ydaBanocb CNycTUTb Ha Boay. [lomorna
cuctema 6,10Ko0B — NOAMCNACT.



becCKOHEeYHbIW BUHT ANA BblyepnbiBaHUA BoAbl B Ernnrte




¥




«HebecHana cpepa» (nnaHeTapun)

Ha Hern MOXKHO 6blno Habawgatb ABUMKEHME NATU NNAHET,
Bocxon ConHua wm JlyHbl, nx ¢da3bl U 3aTMEHUA, UCYE3HOBEHUA 33
JIMHUEN TOPU3OHTA.



Ocapa Cupakys pumnaHamu 8 212 r. A0 H.3.

MocBaTnB ceba 3awmte Cupakys, Apxmmen CTan AyLION CAMOTO
YNOPHOro M BMecCTe C TeM CaMOro MCKYCHOro conpoTuUBAEHUA, O
KOTOPOM roBOpPUT UCTOPUAL.

Mo cBupetenbctsy Mayrapxa (I B. H.3.), pumcKue conaatbl 6biam
TaK HanyraHbl, YTO "ed0s8a 3amemus8 HO cmeHe 8epesKy UsuU KYyCOK
oepesa, OHU MOOHUMAAU OMYAAHHbLIU KPUK U MYyCKAaAUCb HAymMeK 8
nosiHoU yeepeHHoOCMuU, Yymo Apxumeod HAs8ooum HA HUX KAKYt-mo
MAWUHY".

Monnbun (Il no H.3.) nucan: "Takosa uydecHas cusna OOHO20
yesioeeka, 00HO20 OAPOBAHUSA, YMesi0 HAMpasseHHo20 HA KaKoe-
nubo oeno... pumaaHe moeasnu bsl bbicmpo ossa0ems 20p00OM, ecru
661 KMOo-n1ubo U3bA U3 Cpedbl CUPAKY3aH 0OHO20 cmapua”.



Naytapx o cmepTn Apxumeaa:

"B mom 4yac Apxumeo
8HUMAaMesIbHO paccmampusars
KakoU-mo yepmex U, Oywor U
830pOM rno2pyieHHsoil 8
| co3epyaHue, He 3amemun HU
| BMopxeHus PUM/ISAH, HU
- 30x8ama 2opo0dda, Koz20a 80pye
neped HUM 8bIpOC KAKOU-mMo
80UH U 0bbA8uU eMYy, YMmO e20
308em Mapuernnn.

Apxumeo omkas3ascs
- €/21e0080Mb 34 HUM 00 mex rop,
noka He o0osedem 00 KOHUQ
3g0a4y U He  omeblwem
doKa3amesibCcmaea. BouH
£) paccepdunc,q U, 8bIX8AMUB MeY,
ybusn ez2o"
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B maTemaTuKe rnaBHoe BHUMaHUe — TPU TUNA npoﬁnem:

1. OnpeodeneHue naowadel KpuesonuHeliHbix hu2yp u ob6vemos men:

— pa3Bun obwul memood, KOTOPbIM Ner B OCHOBY WHTErpasibHoOro
NCYUCNIEHUSR;

— C ero nomouwbro BbiBen NMpakKTU4eCKkn BCce, 4YT1o 6bl/10 N3BECTHO A0 Hero

_ 2 D3
+ Hawen nosBepxHocTb  dm = TD“ 1y o6bem wapa V, = —.

2. NMocmpoeHue KacamenbHOU K L,aHHOW KPUBOMW.

[PEeKN YMEeNnn CTPOUTb KacaTeNbHYI K OKPYMKHOCTU, SAUMNCY, rmnepbone
" napabone. Apxumepn Hawen obwuu memoo.

3. OnpedeneHue sKCMPEeMyMOB:

Hanpumep, Kak cpean UMAMHAPOB, BMWUCAHHbLIX B LWAp, HAUTKU TOT, VY
KOTOpPOro o6vem HanbobLLUN.

Apxumen nepsbiM yBUAEN CBA3b C M.2 U MOKasaa, Kak C ero NomMoLLbto
peLlaTb 3TN 3a4a4M.



NenbHuu: «BHUMamenbHO 4Yumada  COYUHEeHUA  Apxumeoaq,
nepecmaeuwb youssamoeca ecem Hoselw UM OMKPbIMUAM 2e0Mempoe»

Upoen Apxumena noytn Ha 2 TbiC. N1eT onepeannn ceBoe Bpema.
Tonbko B XVII B. OHM nony4ynnmn ceoe AanbHeullee pa3BuUTue.

Bce couynmHeHMs Apxumesa — MNMCbMAa K MaTemMaTMKam TOrO

BpemeHn. WHorga Apxumen HAPOYHO [AOMNYCKaa B HUX OLUUOKM:

«4ymobbl mex, Komopble ymeepx0arom, Ymo OHU 8Ce€ OMKPbIsU,

U He npusooam HUKAKUX 00KA3amesibCme OMKpPbImo20, MOXHO bbiso

yau4UMsb UaU 30Ccmasumse €C027A0CUMbCA € MeM, Ymo OHU OMKpPbisu
HEeBO3MOMHOE ».



NHpuHUMe3umManbHble memoobl
B COUMHEeHUAX Apxumepaa:

1. O kBagpaType napabonbi.

2. O wape v umnnHape.

3
(Obvem wapa V = %, nosepxHocms wapa S = wD?)

3. O KoHOMAAX U chepounaax.
4. O cnunpanax.
5. I3mepeHune Kpyra.

6. MocnaHue dpatocheHy 0 MmexaHUYeCcKom
meTtoae. (O6HapyxiceHo 8 1906)



Apyrne HanpaBaeHMA MaTeMaTUUYECKMX uccnenoBaHni:

e Bpabote 2 «O wape n umnnHape» Takxe ecTb:

— 2eomMempuyeckuili cnocob peweHuUa Kybu4yeckux ypaBHEHWM
x?(a #x)=Sc c nomoLLbto napabonbl U rMnepbonbl;

— MONHOCTbIO MCCNeAoBasl 3TU YypaBHEHWUA: KOraa CyLLecTBYIOT
pPa3/InyHble NONIOXKUTE/NbHbIE KOPHU, KOrga OHM COBMagaltoT.

B pabote 5 «M3mepeHne Kpyra» BblYMCANUA C BONBbLLION TOYHOCTbIO
Yyucso g

3+10/71< C/D < 3+10/70

(ncnonb3oBan BMUCAHHbIE 7 OMNMUCaHHbIE npaBu/bHbIE
MHOIOYro/ibHUKK n= 6; 12; 24; 48; 96)



7. «O nonynpasunbHbIX meaax» — Hawen Bce 13

dpXnumeanosBbiX Ten.




8. OTpbIBKM O MaTeMaTUYECKOU TEOPUN NONYNAPHOU UTPbI
cmomaxuu.

9. «lMcammum» — nocTpoeHmne cuctembl 0603HAYEHNIN N HA3BAHUM
6onbLUMX yncen.

10. «[llpaeuno peryaza»: dir; = dar;

11. «O naaesarowWux menax» — Hawen BCe YCTOMYMBbLIE MONOXKEHMUA
paBHoBecuA napabononaa sBpawleHumA.

12. 3apaua o 6biKax: ypaBHeHUe Menna y°—4729494x? = 1.
B apabckom nepesode Cabuta nbH Koppsl (IX B. H.3.):

«Jlemmbl» — B HAaCTHOCTU, TPUCEKUMA YyrAa.
«O cemuy20/1bHUKe ».
«O Kacarowuxca Kpyaax».

R LW DN R

«O napannenbHbIX AUHUAX.



Apxumep ycoBepLueHCTBOBaN metoq EBaokca:
YT0bbl HANTKN BENNYNHY V HEKOTOPOWN PUTYPbI:

1) BnMcbiIBaem W oONUCbIBaemM COOTBETCTBYHOLME
nocnenoBaTe/IbHOCTU, COCTOSILLIME U3 3NEeMEHTaPHbIX
YyacTeu, BeZIMYNHbI KOTOPbIX U3BECTHbI;

2) C nomowbi U3BECTHbIX GOPMY/T CYMMUPYEM U
Haxo4AMM HUXXHUU U BEPXHUU npeaenbl ANA NCKOMOW
BE/IMYUHDI;

3) ycTaHaBAMBAEM, YTO C POCTOM N PA3HOCTb MeXAay
npegenamm Mmo<et bbiTb caenaHa CKoAb YrogHO Masion;

4) TOrpa WCKOMaA BenMYMHa ecTb obwuu npepen
nocnenoBaTe/IbHOCTEN BMMUCAHHbIX M ONMUCAHHbIX BEJIUYUH.

30ecb — uaeAa BEPXHUX U HUMKHUX WUHTErpanbHbIX
cymm [1apb6y.



ApudmeTuyecKkme COoTHoweHUA y Apxumepga

Cymma apudmeTnyeckom nporpeccmu
Zﬁ Jifisim n(n+1) %
=1 —

2

Cymma kBaapaTtos (BbiBen)

ZZ=1(kh)2 -

n(n+1)(2n+1) ; »
» h

Cymma nonyxopa,

n—-1 _-. Km T
—_;SIn— = ctg—
Zk‘l n 9 2n

CymMmma KBaapaToOB MPUMEHAETCA TPU pas3a: NpU HaxoXAeHun obvemos
CEerMeHTOB 3n/mnconaa u rmnepbononga BpaweHUAa M Naowagn nepsBoro
BUTKa cnupann. Cymma CUHYCOB — MPMW BblYNCNEHUM NOBEPXHOCTU LIApPa.



Nnsa o6bemos: OUeHMM CYMMY KBaapaToB CBEPXY U CHU3Y
n® , (m+1)° |
h? < Z(vh) < h

3
3 3
n n+1
3 < Z(vh)zh s
3 3
3 3
Myctb nh =a = = < [ x%dx Sa—+0(1)
3 0 3 n
a 2 a3 a
= x“dx = —
fo 3 Sxdx
0
Boobue rosops, pe3ynbtatbl «O KOHOMAAX U §x2 5
chepongax» paBHOCU/IbHbI YTBEPHKAEHUAM: p

S(:& + bz) dz =
0

I



Mpu BblUUCNAEHMM NOBEPXHOCTU LLAPaA

M

Apxumen BMUCbIBAeT B Kpyr nNpaBuabHbIN
MHOTOYrO/IbHUK, YNC/I0O CTOPOH KOTOPOro KpPaTHO
4, N BpallaeT KPYr M MHOFOYroJibHUK BOKPYr
NANaMETPa, coeaNHALEro nse
NPOTMBOMNONOXHbIE  BepwuHbl  (AB). Toraa
NOBEPXHOCTb Tena BpPaALWEHUA MHOrOYyrolbHUKa
eCcTb CyMMa MNOBEPXHOCTEN YCEYEHHbIX KOHYCOB,
AnA noacyeta naowagn 3TUX MOBEPXHOCTEN U
MCMNONb3yeTcAa CYMMa Xopa,

RR, + LL, + CC; + MM, + NN, ,
T.€. CYyMMa CUHYCOB.



«O CMUPANAX»

1. BbluncneHme naowaam nepsoro BUTKA CNMpann p=agQ
1) OTpe3sok OA = 2na.

Pasgenum Bcnen 3a Apxumeaom
LEeHTPaNbHbIN Yron 27T HA h YacTen u

BNMIWUEM B  KaXAylo  Kpyrosble

. _T 2 _
CEKTOPA: Scexropa = —P°, TAE p =
n
0A
—.
2) BbluMcamm cymmbl BNUCAHHBIX W
OMUCAHHbIX CEKTOPOB:

Sun = 20+ p? + (20)” + -+ (= 1)p))= 255 (kp)?
Son == (p? + (2p)% + - + (np)*)= = X1 (kp)°




Apxumen sbiBOAUT GOPMY/ly CYMMbl KBAAPaTOB:
n(n+1)(2n+1)
ST (kp)? = WA 52
C NOMOLLbIO KOTOPOU OLEHUBAET

SBn — E(Tl—l)n(Zn—l)pZ < gpz . 27’12 — EOAZ

n 6 3
SOH _ gn(n+1)6(2n+1) pz > gpz . an _ %0142

3) Apxumepq, NOKa3bIBAET, YTO PA3HOCTb MeXAy 3TMMKM CYMMaMM
MOXKeT BbITb caenaHa CKOMb YrogHO Manon U T.K. Sy < S < S,
TO MICKOMaAA NaoWaab NepBoro BUTKa Cnnpanm

_r 2
S—BOA.



2. KacatenbHasa K cnupanu p = @: Y1obbl NOCTPOUTb KacaTesibHYIO B TOUKe P
C KoopanHatamm (o; @), AOCTAaTOYHO 3HATb NogKacaTtenoHyto OT = p@.
ST

[logKacaTenbHOM  Ha3biBAae€TCA  BTOPOM
KateT OT npsMOyrosibHOro TpPeyroibHUKa
POT, rpe kKatetr PO — paaunyc-BeKTop,
CoOeANHAWMM  3aJaHHYHO TOYKY P ¢
nontocom O, a rmnoteHy3a PT — OTpe3oK
MCKOMOM KacaTeNbHOMN.

1) Apxumen: MNycTb TouKa P TepnuT BECKOHEYHO Manoe npupaleHmne Ag.
[fpoBeaem OKpY*KHOCTb paauyca p: OR = OP =p, QR = Ap, pyra RP=pAg.
Monyynm TpeyronbHUK FRP, B KOTOPOM KPUBOJMHEWHbLIN yron FRP —
NPAMON, a KPUBONUHENHbIN yron FPR = a + 6.m. Takum o6pasom, MOKHO
CYMTATb, YTO TpeyroabHUKU FRP n POT «no4Ttu noaobHbI» =



FR PO
= th( — E ~ E , OTKYyAad MOXHO NCKATb NOAKaACaTE/IbHYIO

0T=P0.@

2) Tak»Xe B CMly MAJIOCTU MOMKHO CYMUTATb, YTO «1O4TY no,u,o6Hb|» 7

QR p
TpevronbHUKN FRP v QRP , a, chenoBaTeNnbHO —

MOXHO CKasaTb, 4TO Apxumenq B 3TOM MeCTe C MNOMOLLbIO
cneumanbHbiX 1emm 060CHOBbBIBAET NeEPexos K npeaeny

PO .
tga = — = lim —,

C MNOMOLLbID KOTOPOro mnojay4yaeT nMnpPaBuNO ANA BblYUCAEHUA
noaKacaTe/IbHOMW:

RP pAgo 2 Aqo 2
T — P o — _—
9, 9, OR 2o =p 2o = p“,

T.K. YpaBHeHMe cnupanm p = ¢.
OTBeT: OT = po.



OTbICKaHMEe 3KCTPEeMYMOB

[peBHMe Nnudaropenubl HaAW/KU, YTO YpaBHEHUE Xx(a—-Xx) =S nmeet
KOpHU < S <a?/4.

B pabote «O wape u uunaumHpape» Apxummen pewaetr 3agady:
«Pa36uTb Wap Ha ABe YacTu B 3aJaHHOM OTHOLLUEHUUNY.

O6obwmnn: Pacceyb ompe3zok makK, Ymobol rnpu 300aHHbLIX S U C
8bIMO/HANOCL cOOomHoweHue S : (x?) = (a—x) : c.

OT nponopuun Apxumen rnepexoamT K Kybnyeckomy ypaBHEHMIO,
KoTopoe popmyampyet yepes obbemsil:

x’(a—x)=c-S=c-bp,

KOTOpOe He BCeraa paspelnmmo cpedn NONOMKUTENbHbIX 4Yucen =
«3a0aya mpebyem ouopusma».



PeweHune Apxmmena 6bino ytepsHo ao VI B. H.3. Hawen EBTOKUN:
33/,a4a nmeeT peweHne (NONOKUTENbHBIN KOPEHb CYLLECTBYET), €Cnu
NpaBasa 4acTb He NPEeBbIlAeT MaKCMMyMa NeBOoU 4yactu: Sc < max
x’(a—x), rne xe[0,a].

N3 HanpgeHHoro EBTOKMEM TeKCTa, KOTOPbIM OH MPUNUCbLIBAET
Apxnmeay, cneayet, 4to Apxmmen pellaeT Kybuyeckoe ypaBHeHMe C
MOMOLLbIO KOHUYECKUX CEYEHUN N YTBEPKAAET NPU 3TOM, YTO MCKOMbDIU
Makcmmym pocturaetca npu X = (2/3)a. 310 yTBEPXKAEHWE UM
OKa3blBaeTcA C MOMOLLbIO NHPUHUTE3MMANbHBIX METO0B.

na HaxoKAeHMA MaKCMMyma npousBedeHna ABYX (PYHKLUUMA
Apxumen, paccmaTpuMBaeT [BE KPMBble, KOTOPbIE MO/y4yaroTCs
pasBeJeHNeM B pa3Hble CTOPOHbl MHOMWUTENEN, U WLWET TaKoe WUX
PAcnosIoXKeHne, NP KOTOPOM OHM ByayT UMeTb 0OLLYIO KacaTesibHYIO.



B pyKonucu MMetoTcs YepTerkn, Ha KOTOPbIX NpeacTtaB/ieHbl pas3Hble
C/lydan pPacnoNnoXKeHna NONyYalWwmxca B I3TOWN 3adadvye napabonbl w

runepbonobl:

¢

[TocKoNbKy Apxumepn oTcnexKuBaeT

PAaBEHCTBO OTPE3KOB, TO Mbl MO/ bbl

3anMcaTb COOTBETCTBYHOLLME YPABHEHMA
x? bc
KPUBbIX B BUAE: Y = —- MY = —— (ocb OX

B laHHOM C/ly4yae HanpaBaeHa BAeBO).

Ja:

f (R
TN B
P [
¥ )
A
A' E\\h.ﬂ
r A r N1

Iy



2
3atem Apxumen yCTaHaB/IMBaeT, YTO MpW X = - a MaKcMMasbHoe
3HayeHue PyHKuMM x%(a — x) = ;a?’ 1, NOCKO/IbKY Y KPUBbIX B 3TOM

cny4yae ecTb eAMHCTBEHHAs TOYKA NepeceyvyeHnn, To U pelleHne byaet
e IMHCTBEHHbIM.

4

Mpn Sc < ;a?’cym,eCTBymT [1Ba peLleHus.

4

—a

27
3aTem Apxumep NoKasblBaeT, YTO €ro nepBoHavyasbHOe ypaBHEHME

pelweHua He UmeerT.

Npu Sc > — a3 peweHnit Her.

Takoro nosnHoro n rnybokoro aHaAn3a He BCTpeyaeTca BnaoTb Ao 19
BEeKa, XOTA 3TOT cnocob peweHna KybMyeckKoro ypaBHEHUA C
MOMOLLbIO KOHUYECKUX CEYEHUN BCTPEYAETCA Mo3XKe Yy apabcKux
MaTeMaTUKOB (Hanpumep, y Omapa Xanama (1048-1131)).



