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ABSTRACT: The paper deals with the history and mechanisms of the novation in mathematics
from Archimedes to Newton and Leibnitz that had ultimately led to invention of the integral
calculus. Archimedes created the ‘method’ and managed to solve the basic problems, related
with calculation of the areas and volumes of curvilinear figures. Although Kepler, Cavalieri,
Fermat and other modern mathematicians followed the way and developed the method of
Archimedes, the calculus in the proper sense of this word was finally invented by Newton
and Leibnitz as a result of their ‘reflexive thinking’, when they realized that it was the calculus
itself, not the class of problems it had been designed to solve, that should be considered the
primal objective of their investigation. The article shows how the exact and natural sciences,
such as astronomy, mechanics and optics, put questions to mathematics and how the latter
respond to this questions with various form of innovative solutions.
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[l TOrO YTOOBI ONpefeNnUTh 3aiauM CTaTby, paccMOTpUM BbicKaspiBanue JI. Iloita:
«Tak y>X CIOXWIOCH, YTO OJHO M3 BeIMYANIINX MAaTeMAaTMIeCKUX OTKPBITMI BCeX
BpeMeH U HapoJIOB VIMEJIO CBOMM VICTOUYHVIKOM (U3NYeCKYI0 MHTynuuio. 5 nmeio B
BUJY OTKpBITHE ApPXMMeIOM TOJ BETBM HayK!, KOTOPYIO CETOIHS Mbl Ha3blBaeM MH-
TerpaIbHBIM MCYMCIIeHNeM. ApXIMef, Hallles IJIOIIa/b TapaboIMyecKoro CeTMeHTa,
06beM ILIapa U elile OKOJIO JIOXKMHBI ITOJOOHBIX Pe3y/IbTaTOB C IOMOLIBIO eNHO00-
Pa3HOTO MeToja, B KOTOPOM Ba)KHYIO po/b UTpaeT upes paBHoBecusa. Kak oH cam
CKas3ajl, OH «MCCHeOBaJl HECKO/IbKO MaTeMaTU4eCcKUX 3ajad CpeficTBaMU MeXaHU-
ku»» (IToita 1975, 173-174). ChopmynupyeM HecKOIbKO BOIpocoB. OTKpbUI /it Ap-
XUMeJ, MHTerpanbHoe ncuncnenne? Ecmm fa, To modeMy OOBIMHO CYUTAETCS, YTO
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nuddepeHIanbHOE U MHTETPAIbHOE MCcUNCTeHe Bo3HKKIO0 B X VII Beke B paboTax
Hetorona n Jleit6unua? IloyeMy OTKpBITME MCYMCIEHMS PAcTAHY/IOCh IOYTH Ha
2000 net? [Ta m Hproton u Jleitbuniy — He «OKOHYATe/IbHbIE» aBTOPBI MCUMCIICHNS.
ITocne Hux 6bm Koy, Bettepuirpace, a MHOT/a 3aBepllieHMe 9TOTO Mpoliecca OT-
HOCAT ellle Jjajibllle — K MOsABICHNI0 HECTAaHAAPTHOTO aHaau3a. YTo IpOMCXOANIO C
III Beka fmo H. 3., korAa >xxun Apxumen, 1o XVII Bexa, korja NosBUINCh COUYMHEHNS
Herotona n Jleitounna? K uncny cosmareneit ucamcnennsi OTHOCAT Takxke Kemepa,
KaBanbepy, ®epma u fpyrux aBropos. KakoB ux BKIaj B CO3faHUe VICYNCIEHNUA,
YTO MMEHHO OHM JieJIa/lN U T10YeMY He OHM CO3/la/IM McuMcienne? ApXumer — OfMH
U3 cosfaTesell UCUMUCIIEHN UM €T0 OTHOCAT K aBTOpaM MCYMC/IEHNs 3aJHUM 4MC-
JIOM, KOTJia MICYMC/IEHMe YXKe CO3[jaH0? A MOxeT OBITh U IIPaBOMEPHO €ro CYNUTAThb
OJHNUM U3 aBTOPOB B CU/Iy TOTO, YTO OH CaM OCO3HaBajl 3HAYMMOCTb CBOEIO MeTOfia
(paBpa, 3TO METOJ, HAXO0MOeHUs naouadeii i 06beMOB KPUBOMMHENHBIX QUTYP).
Takum 06pa3om, paccMOTPUM JBe IPYIIIBI BOIIPOCOB — nepeas CBsA3aHa ¢ ApXuMe-
JIOM — KaKOBbI MeXaHM3MbI HOBAIWil B ero paboTe, KaKyl PO/b UTPAIOT CPefCTBa
MeXAHUKU B PEIIeHNN MArmeMamu4eckoli 3alauyl BbIYMC/IEHNsA 00'beMOB KPVBOJIN-
HeltHbIX Ten? IlodeMy Heb3s B IIOTTHOM Mepe CIMTAThb ApXuMefa co3faTesieM UHTe-
TPaTIbHOTO MCYNMCIEHNsI, XOTSI OH U PelIWI 3afa4yt HaXOXKAeHNsI 00beMOB TeJl — TH-
NMYHbIE 3afjlaull MHTETPAIbHOTO MCYMCAeHMM? BTopas rpymma BOIpOCcOB - O
flabHeleM Iyt popMupoBaHms ucauciaeHus — uro caenanu Kermrep, Kasanbepu,
Depma u Apyrue MaTeMaTUKU IJIA co3fanusA ucuucinennn? IlouemMy He oHuM ero aB-
Topbl, a HptoToH 1 Jleit6uui. Yro nmenno caenam Hetoton n JleitOHumiy jyist cosna-
HuA ucuncnenua? Uro Bce xe ocranoch Ha oo Komm u BeitepuTpacca — T. €. IIo-
yeMy IIOHafob6MIach paboTa 110 060CHO8AHUI UCIUCTIEHU?

CoBOKYIIHOCTb BOIIPOCOB MOYKHO JOIIOJIHUTD, IOCTABUB IPYIYIO Lie/lb — MHTEpe-
COBAaTbCS He CO3JjaHMeM JAHHOTO UCHUCNIEHUA, & HoBayuusmu 6 mamemamuxke. Ciry-
YallHO WIM HeT IIPY pelleHNy HOBOI MameMamuyeckoil 3afiadau Apxumes, o0paTi-
ca K mexanuxe? Kakum o6pasoM pelleHMe KOHKPETHON MaTeMaTHYecKOil 3ajadnm
(BbIuMCIeHNE 00BEMOB KPVMBO/IVHEIHBIX Te/l) MpUBENO K (GOPMUPOBAHUIO HOBBIX
nousatui (auddepeHnman, MHTErpaI) U CO3AAHNIO HOBOJ MaTeMaTU4eCKOl Teopun?
[ToyeMy MOHafOOMMNCH MCCIEOBAHMSA TI0 0OOCHOBAHMIO MAaTeMAaTUYECKOTO aHasIN-
3a? B uTore Bce 3T0 OTBETHI Ha OJVH BOIPOC — KAKOBbI MEXaHM3MbI HOBALIMIl B Ma-
TeMaTHUKe.

Paccmorpum, Kak ApxmMeq oKasbiBaeT 3HAMEHUTYIO T€OPEMY O IUIOIIA/M Cer-
MeHTa napabossl B pabote «[locmanne k patocdeny. O MexaHMIECKUX TeOpeMax»
(Apxumen 1962, 300-301):

«ITyctp ABI 6yzer cerMmeHT, 3aKmodaolyiicsa Mexay npamoit Al' u mapabomnoit ABT; paspe-
mum Al mononam B A, mapajuienbHo guamerpy nposefieM ABE n coepmusronne npsamoie AB
u BT (cm. pucyHok). S yrBepyxnato, uto cermeHT ABI' cocraBiser YeTsIpe TPeTH TPEYromib-
HuKa ABI».
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YT0oO6bI OCYILIECTBUTD [JOKA3aTeIbCTBO, ApXMMen 1) mpeobpasyeT 4epTex — HeIuT
oTpe3ok Al momomnam B Touke A, mpoBoguT nuHuio ABE mapannenbHo AnaMeTpy u
coepuHsAeT npsimble AB u BI'. 3atem n3 Toyexk A u I npoBogut AZ, mapaienbHyIo
ABE, n I'Z, xacatenbHyto k napa6orne; npogomkaer I'B o K n orxmagsiBaer KO,
pasHyto I'K. 2) pacriosHaer Ha mpeo6pa3soBaHHOM 4YepTeXKe paBHOIUIEUnit ppryar I'O
¢ cepennnoii K, T. e. paboTaeT B paMKax MeXaHUKM (CTaTUKM); 3) IPOBOAUT IPAMYIO
ME, napamnenpHyro EA, ycraHaBnIuBaeT pAf paBeHCTB, T. €. CHOBA paboTaeT B paM-
Kax reoMeTpuiu 4) nonb3ysAack TeM, 9yto MN paBHa NE, 3akmouaeT, 4To To4ka N ecTb
LeHTp TshKecTu npsamoit ME u npsamas TEH ypaBHoBecut ME, 4) ycTaHaBIMBaerT,
4To Touka K OymeT LeHTpOM TsKeCTM BeMMYMHBI, COCTABIEHHON 13 000MX BECOB
(TH u ME) 5) samonHseT TpeyronbHUK ['ZA M CerMeHT IpPAMBIMY, NepeBUIaeT
CerMeHT IapaboJbl TakK, YTo6bI TouKa K Obl/Ta IIeHTPOM TSKECTY Be/IMYMHBI, COCTaB-
JIEHHOIT U3 HUX 0060uX.'

' HemaBHO 3aHOBO OOpeTEHHBIN U MPOYNTAHHBIM MEXIYHAPOLHOI IPYIIION MCCTIef0Ba-
tenelt «Ilanumicect Apxmmena» COHEpXUT DAJl, paHee HEU3BECTHBIX TEOPEM I JIOKa3a-
TEJIbCTB, B YaCTHOCTY HONOXKeHMe 14 «MeTopa», rie ApxuMef HaXORUT 00beM LVIHAPpUYe-
CKOTO CerMEHTa M, COIOCTABIIAA IUIOLANN M OObeMBl, MOMb3YeTCsl MIOHATUEM BEIMYMHbBI U
MpPOU3BOAUT SKCIUIMLUTHOE CYMMMPOBaHNe O6eCKOHEYHOTO YMC/Ia TeOMETPUIECKNX 00BbeK-
TOB, YTO YCUJIMBAET MICXOTHOE TOJIOKEHME U IOKAa3bIBaeT, YTO APXMMeN, BOSMOXKHO, IIPU-
6mMusuACcA K OTKPBITMIO WUAEM MHTETpaTa Tropasfo OnmvbKe, HeXXeMM Mbl paHee yMal.
IMoppobHuee cM. Netz—Noel 2007, 187 cr.
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Il aHanmM3a MeTofa ApXyMesia BOCIIONb3YeMCs MPEfCTAaBIeHAMU O KOHCHPYK-
mope KaK OFHOJ U3 IMPOrpaMM HAy4dHOTO yccnefnoBaHys. KoHueniys 6pi1a npemnmo-
xeHa M. A. Po3oBbIM: «KOHCTpyKkTOpOM MbI Oy/ieM Ha3bIBaTb HEKOTOPOE MHO>KECTBO
00BEKTOB, [/Is1 KOTOPBIX 3afIaHbl OIIpe/ie/IeHHbIe CIIOCOObI UX mpeobpasoBanmsi» (Po-
308 2004, 281). B HayKe MbI CTQ/IKMBaeMCs C TaKMMU IIPOTpaMMaMi KOHCTPYMpPOBa-
HIA, KaK «<KOHCTPYMpPOBaHMeE 41Cesl, 6e3 Yero HeBO3MOXKEH CUeT U MI3MEepeHe, U pas-
JIMYHBIE CUCTEMBI KOOPAMHAT, 63 KOTOPBIX HEBO3MOXKHO 3aJaTh IIOJIOKEHNE Tela B
IPOCTpaHCTBe. DTO ATOMMUCTMKA, MO3BOJIAIOIAA CTPOUTh OODBACHEHUSA OTPOMHOTO
KonmuuectTBa GU3NYECKUX U XMMUYECKUX siBneHuni» (Posos 2006, 343).

Mpb1 BupuM, 4To Apxumes; paboTaeT B KOHCTPYKTOpPe 2eomempuu, TIpU 3TOM OH
TaK IpeoOpasyeT YepTex, YTOOBI MOXKHO OBUIO BOCIIOIb30BAThCS MIPECTABIEHISIMU
cMamuku, OTKPBITBIMM MM JKe caMMM (pacIo3HaTh PaBHOIUIEYMII pbIYar, LIeHTPBI
TSDKeCTU QUTyp), 3aTeM TaK HOCTPaMBaeT YepTeX, YTOOBI MOTYyININCh PUTYPBI, KO-
TOpble HaXO[ATCA B PABHOBECUU, YTO OIIATDH SABJIAETCA IPEPOraTMBON MEXaHUKIL.
Ero moxasaTe/nbcTBO CBUAETENIBCTBYET O TOM, MaTeMaTUKa — 3TO He IIPOCTO CUCTeMa
paccyXeHuit, HO, IIpeXx/ie BCero, peoOpasoBaHye YepTeskell (M 3ammceli, ecm
pedb uzpeT o6 anrebpe), a 3aTeM, UCIIOIb30BaHME 3HAHNIT 13 O/IU3 JIeXKallelt HayKu —
CTaTMKM, I HAKOHEL], BO3BpallleHJie CHOBA K TeOMETPUIL.

Yacro ¢pumocodsl He 3aMedar0T KOHCTPYMPOBaHMe KaK TUII pabOTbl B MaTeMaTM-
Ke, I10JIaras, 4TO CTPOroe MaTeMaTN4ecKoe JOKa3aTeIbCTBO HO/DKHO OBITh BBIBEIEHO
U3 OIIpefie/IeHHOTO KOHEYHOTO YVIC/IA YTBEPXK/eHNIT (aKCMOM) 1 He MCIIO/Nb3yeT HU-
KaKol MHGopMalLuy, BBIXOAAIIEN 3a pefenbl 9TuxX yreepxaenuii (Ilepmmuuos 1986,
6). Borrpoc o cTporoctu MaTeMaTI4ecKoro JJOKa3aTe/lIbCTBa MMeeT He TOTbKO aKajie-
mMudecknit nHTepec. OH MMeeT NMPaKTUYECKUII CMBICT — 4TO JONYCTUMMO B JOKa3a-
TE/IbCTBE TEOPEM, a UTO — HeT. Vjea repMeTMYHOCTM He paspellaeT M0/Ib30BaThCsA
HUKaKoil MHpopManyen, He cofepsKallelicd B VICXOZHBIX SBHBIX YTBEpPXK/CHMAX.
31ech Hajlo, BEPOATHO, Pa3INyaTh MIPOLIECCHI, CBA3AHHbBIE C HOTANKON O coOepHaHuu
JIOKa3bIBaeMBIX TEOPeM, U U3/I0KHeHlUe JOKa3aTeNbCTBA. B M3/10)KeHNN MOXKeT OBITb U
MOYXHO Tpe0OBaTh CCBUIKM TOJIBKO Ha (PUMKCUPOBAHHBIE VICXOJHBIE YTBEPXKIACHMS.
ITpouecc 060CHOBaHMA aHA/IN3a C STON TOYKM 3PEHUSA €CTh, BEPOATHO, He YTO MHOE,
KaK BBbIBeJleHVe YTBEPXK/IeHNIT 00 nHTerpupoBanuu u auddepeHInpoBaHum 13 Yn-
CTO MaTeMaTU4eCKMX IMPeAIIOChUIOK — A3bIKa IIPeMie/IoB, He Ipuberas K 6eCKOHEYHO
ManbIM. Ho mpakTmka 1moxassIBaeT, 4TO IIOKa Ta VIM MHas MaTeMaTudecKast Teopus
(EMCIMIUIMHA) TOMBKO CKIaIbIBAETCS, yYeHbIe YacTO MPUOEralT K «BHEIIHUM» pe-
CypcaM — 3HaHUAM [IPYTUX HayK, GUI0CO(PCKUM apryMeHTaM, MeTadU3NIeCKUM CO-
0Opa’keHUAM U T. [i. VIMEHHO Tak IocTymaeT ApXuMe[: OH MCIIOIb3yeT 3HAHVA CTa-
TUKM, HAXOAWUT LEHTPbl TsDKecT Quryp, mnpeobpasyer dUepTeXxy TaK, YTOOBI
HOSABMICA pblYar, epeMelaeT GUrypsl TaKMM 0Opa3oM, YTOOBI OHM HaXO[VIVCh B
paBHOBecuu u T.A. Bca mcropma ¢opmmpoBanus guddepeHUNaNTbHOTO U MHTe-
TPIbHOTO MCYUC/IEHNA CONPOBOXKIAETCA IOFOOHBIMU JeiCTBUAMM (MCUMCIIEHUE
Hylelt Jitnepa, oTOpacbiBaHMe O€CKOHEYHO Ma/IbIX B OHUX CTy4asX ¥ He OTOpachl-
BaHMe — B APYTux). ITO He CIy4aliHoO, U 0OYCIOB/IEHO TeM, YTO CHavyajIa IHTeIpajb-
HOe uc4ncaeHne GopMupyercs B Ipoliecce pelleHNs IPaKTUYeCKUX 3aad — I/IaB-
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HBIM 00pa3oM Ha BBIYMCIIEHME IUIOLajeil ¥ 00beMOB KPUBOMMHENHBIX QUIyp, a
nuddepeHInanpHOe — KaK MpOILiefypa HaXOXKIEHMsI KacaTelbHBIX, YTO CBSI3aHO C
po6/1eMoil BbIYMCIeHNsI MTHOBEHHOI CKOPOCTM B MeXaHMKe U T. J. T0o ecTb Kax-
JIBIil pa3 B 9TUX C/Iy4YasiX pelIaloTCsi KOHKPeTHbIe NPUKIagHbIE 3aadun. A peleHue
NPUKIAfHBIX 3afad ¥ (YHAAMEHTATbHBIX MOAYMHEHO Pa3HBIM CHUCTEMaM LIeHHO-
creit. IlpukmagHas gUCLUIUIMHA JO/DKHA IAaTh METOH, TOT/A KaK OT (yHIaMeHTasIb-
HOJI TpeOyeTcsi JOKa3aTe/IbCTBO, IpyeMIeMOe [0 KaHOHAM CBOETO BPeMEHIL.

CyliecTBeHHO, 4TO ApXMMe[, HOHSJI, YTO IOTYYWI 064 pe3y/ivtndma — Hallenl
wiommass (06beM) KpUBOMMHENHBIX GUIYP M pelnT ST 3afady HOBBIM METOJIOM,
KOTOPBIM, KaK OH IIPOHMIJATE/NIBHO 3aMeTI/I, BO3MOXKHO, BIIOCTIE[ICTBII MOXKHO 0y-
JieT TTO/Ib30BAThCS U /s PELIeHNs] APYTUX 3afad:

«OH [9TOT MeTOof] MOXET IPUHECTI MaTeMaT/Ke HeMalylo MO/b3Y; 5 MpeAIonaramw, 4ro He-
KOTOpbIe COBpPeMeHHble HaM M1y Oynyliue MaTeMaTUKU CMOTYT IIPY IOMOIIY YKa3saHHOTO
MeTOJia HaliTu M [pyrue TeOpeMbl, KOTOpble HaM ellle He IPUXOIWIN B roloBy» (ApxuMep
1962, 299).

B panbueriniem o6bemsl Ten Boruncnsimt Kerep, Kaanbepu, ®epma u mpyrue
Matematukyu. OfHAKO OOIIEro MeToAa UMM He OBbIIO CO3[aHO, I KaXK/JOTO CTydast
IPUXOANIOCh UCKATh cBou IpueMbl. [1oita, yTBepKaarommit, 4To ApXumes OTKPbII
«Ty BeTBb HayKI, KOTOPYIO CETOfIHS MbI Ha3blBaeM MHTETPATIbHBIM VICIMCICHUEM»,
CKJIOHEH CMOTpPeTb Ha MCTOPMIO C IO3UINM COBPEMEHHOTO 3HaHuA. Pasymeercsd,
ApxuMen TOHMMAJI, YTO METOM, KOTOPBIM OH BBIYMC/IAUI IVIOMIAAN ¥ 00BeMbl QUryp,
MOT NIPUTOAUTBCA U [JIA pelleHNs IPYTUX 3ajay, KOTOpble COBpEeMeHHas eMy HayKa
He Morya chpopmynuposarsb. Ho celfyac, kora Mbl 3HaeM, Kak MIMEHHO (GOpMUpPOBa-
JIOCh MCYNICTIEHNE, MBI BU/IUM, YTO OJHM MaTeMAaTVKY ITO[XBATbIBAaIN UieN ApXuMe-
la O pellleHNM) KOHKPETHBIX 3amad, a apyrue (KaBambepu, HampuMep) IOHMMAIHN,
YTO HYXKHO co3fiaBaTb u Merofl. OpHako 1 y Apxumena, u y KaBanbepu peub 1i1a o
MeTOJie BBIYMC/IEHUS nioujadeti i 06vemos, a He 00 ncumceHny nHTerpanos. Kasa-
TIbepH ellje He MOT 0CO3HAaTh HEOOXOAVMOCTD IIOCTPOEHMsI HOBOTO (MHTErpasbHOrO)
MCYMCTIEHNs], MO0 /I CO3MaHMs MCUUCTIEHNs HY)XHO OBUTIO CHayana OOHapY)XNUTb,
YTO 3TOT >Ke CaMblil MeTOJl T03BOJIAET PelllaTb M [pyTrMe 3afadl, YTO IPUBENO K
($hOpMMPOBAHMUIO TIOHATUA VHTETPAI, @ IIOTOM ¥ K T€CHO CBSI3aHHOMY C HVIM IIOHSA-
™Mo guddepeHnnana, ¢ IMOMOIIBI0 KOTOPOTO PeIacs APYroil Kiaacc 3ajad. ITo
OCO3HaHUe IOSBUTCS TONBKO B paboTax HprotoHa u Jleitounua.

PaccMoTpuM BTOpYIO TpyIHITy BOIIPOCOB — O JA/MbHENIIeM YT (GOpMUPOBAHUA
ucuucnenus. Kemnep, KaBanvepu, ®epma u gpyrue mareMaTuku 1) moBTOpMIn pe-
IIeHNUs 3a7a4 ApXMMeia, 2) BBIYUCTIIN 06beMBI TOpasfo 6osblIero yncna Gpuryp u,
KpoMe Toro, 3) KaBambepy mocraBu1 3ajjady CO3flaHMA METOJA HAXOXK/IeHMA Kyba-
TYp U KBafipatyp.

OTanm B COBEpIIEHCTBOBAHUM MHTEIPaIbHBIX METOIOB COCTABMIO COYMHEHUe
J. Kennepa «HoBasi crepeoMeTpysi BUHHBIX 0OYeK IPEVMYIIECTBEHHO aBCTPUIi-
CKMX, KaK MMEIOIVIX CaMyl0 BBITOLHYI0 (OPMY M MCKIIOYUTEIBHO YAOOHOE yIIo-
TpebeHNe I HUX KyOU4ecKol IMHEKM C IIPUCOeAMHEHNEM JOIIOMHEHNS K apXi-
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MeJIOBOII cTepeoMeTpum». B mepBoil 4acTu pabOTHl HPUBOAATCS U JTOKA3bIBAIOTCS
Ppe3y/IbTaThl, HalifleHHbIe APXIIMeIOM, @ TaKXe OIpefensgeTcs 00beM 87 HOBBIX TeJl.
Kemnnep He mo/b30Bascsi rpe4ecKyM METOJIOM MCYepIIBIBAHS, @ UCXOAI U3 MHOU-
HUTE3MMAIbHBIX COOOpaKeHMIT. DT Ke COOOpasKeHNsI OH MCITOIb30BAI /IS OIIMCa-
HUA ABIDKeHuA 1aHersl Mapc. IIpu stom Kemep or6pocin MHOTOBeKOByIo Tpa-
AUIUIO — TOJIaraTh, YTO IUIAHETBI ABVDKYTCA IO Kpyzosvim opburtaM. OH ITOKasai,
YTO BCE PACXOXKJIEHUSA C HAOMIOMEHVUSIMU UCYE3AI0T, eC/IM CYUTATh, UYTO IIAHETHI
IBVDKYTCS 110 IAUNMUecKUM OpOUTaM, B OFHOM U3 (HPOKYCOB KOTOPBIX HaXOIUTCS
Connne. Ho /15t HOATBEp>KAEHMS 9TOTO 3aKOHA €My HY>KHO OBIIO YMeTb BBIYMCIIATD
IVIOIA/Ib CEKTOPA 3JUIMICA. JTY 3afjlady He yMe/IM pelllaTb HU JpeBHIUE, HU €0 CO-
BpeMeHHUKN. [I1s Toro 4ro6bl cHOpMyIuMpoBaTh ¥ MOATBEPAUTH BBIYMCIICHUAMU
3TOT 3aKOH JBIDKEeHMU IUIaHeT, Kemsiep, Bo-IepBbIX, 3aMEHII U3y4eHNe U3MeHEeHNA
IVIOLIAAY CEKTOPa 3/UINIICA U3YIeHNEM M3MEHEHN IPONOPLOHAIbHOI €eJ1 IIoMIa-
IM CEKTOPA KPYIa, BLIYUCIIATD KOTOPYIO yMeJl elle ApXyuMe]l 11, BO-BTOPBIX, BBl HO-
BBIII 97IEMEHT, OTCYTCTBYIOIINIA Y €T0 COBPEMEHHNKOB, — «CYMMY pafifyC-BEKTOPOB»
(Mensenes 1974, 50-51).

VY Kemnnepa, TakuM 06pa3oM, ObIT BHEIIHUIT «IIOTPeOUTENb», — aCTPOHOMUS, B
KOTOpOJ1 OH, KaK M APUCTOTeNb B CTaTMKe, BBICTYIIMI HOBATOPOM. ACTPOHOMM
MpeJiCTaB/IA/Ia OCHOBHOI MHTepec s Kemtepa, a MaTeMaTyKa BbICTyIIa/Ia KaK Cpefi-
CTBO pelleHNs] aCTPOHOMMYECKNX 3afiad. BaykHO oTMeTnTh, uTo Kertep daxriyeckn
paboTaeT B MaTeMaTyKe Kak B IIPUKJIAJHOl HayKe, B COOTBETCTBUM C IIPEICTaBIICHN-
€M O CTPOTOCTM 9TO¥I TPYIIBI HayK (MCCIEHOBAHNIT), K TOMY XK€ OH MMesl 6O/bIIoi
OTIBIT BBIYMCIMTEIBHON PaboThl, B KOTOpOJ, Kak muirer . Ileiiren, «mpuobpen
YMeHMe YCIIEIIHO II0/Ib30BAThCSl MOHATUEM OECKOHEYHO Mol BEINYVHBI, XOTSA
HM4YeM, KpoMe CaMOro Ha3BaHMs, OH U He MOACHU/ CTOJIb TPYJHOTO B JTOIMYECKOM
otHoueHny MOHATUA. OTOpachiBaHMe BBICIINX CTENEHE) MalblX BeIMYUH B IPU-
OV>KEeHHBIX YMC/TOBBIX BBIYMCIEHUAX IPAKTUYECK) HAYIW/IO €T0 TOMY, KaKlie Belu-
YIHBI MOXKHO OTOpachIBaTh 1 IIPM TOYHBIX pacyeTax. Bo BcsakoM cmydae B ero pabo-
TaX, OCOOEHHO aCTPOHOMMYECKUX, UMC/IOBble ¥ MHQUHUTE3MMAaTbHblE pacyeThl
YacTO TECHO CBA3aHBI Mexpy coboi» (Lleiiren 1933, 242). Kemtep coBceM OTKa3bI-
BaeTCs OT JI0Ka3aTeNbCTB IIPU IIOMOIIY MeTOfa McUeplbIBaHUA. VI X0Ts OH cumMTaeT
UX TOTHBIMM ¥ CTPOTMMH, OHAKO II0/IaraeT BO3MOKHBIM O0OMTUCH 6€3 HIX, 3aMe-
HUB UX MHOUHUTE3UMATbHBIMI COOOpaskeHUsIMM. CylleCTBEHHO, YTO CaMBIil CMBICTT
KOCBEHHOTO [OKa3aTelIbCTBA OH BUIUT MMEHHO B TaKOJ 3aMeHe M IpAMO IUIIET,
YTO KaK pa3 COCTaB/IeHMe TeOMeTpuIecKNX GUryp u3 6€CKOHEYHO MaJIbIX 97IEMEHTOB
U HaXO>X[[eHle VICKOMOJ Be/IMYMHBI U3 CPaBHEHV S TaKIX 9JIEMEHTOB «U VIMEET B BU-
Jly apXMMefIOBO IIpMBefieHNe K HeneriocT» (Mensenes 1974, 52).

Ina onpepenenua maomwaan kpyra Kemnep mosaraeT, 4TO «OKPY>KHOCTb MIMEET
CTOJIPKO YacTell, CKOJIbKO B HEN TOYEK, T. €. OECKOHEYHO-00/IbIIIOE YMC/IO; KaXKmas
TaKas 4acThb MOXKET ObITb IPUHATA 32 OCHOBaHNE PaBHOOEPEHHOIO TPEYTOIbHIUIKA;
BCe TPEYTO/MIbHMKI 9TV UMEIOT O0LIyI0 BepiunHy B LieHTpe. Tpeyronpank ABC nmeer
IUIOIIA/b, paBHYIO IUtomany kpyra» (Huxudoposckuit 1985, 140). B anTnanoM fo-
Ka3aTeIbCTBE 3TOI TEOPEMBI UCIONIb3YeTCA METOM, MCUYEPIBbIBAHNA — IUIOIAlb KpU-
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BOJIMHEVHOV (pUIypbI 3aMeHSETCA, T. €. VICYepPIbIBACTCA NPSAMOIMHEIHON IUIOoIa-
IbI0, HO 3TOT IIpoliecc He IOBOANUTCA [0 KOHIA. Y IBOEHMeE YIC/Ia CTOPOH BIIMCaHHO-
ro MHOTOYTOJIbHMKA IPOMCXOAMIO [0 TeX IIOp, IOKa PasHOCTb MEXy Hel U IIIo-
IMa/IbI0 KPyTra He Jielajacb MeHee HEKOTOPOJ NMPOU3BONbHOI (HO He OeCKOHEYHO-
Mayol) Iromaay. JloKasaTelbCTBO 3aKaHYMBA/IOCh IpUBEfeHNEM K abcypay.
Kemep npsiMo nepexouT K Ipeie/IbHOMY CTy4ai0 MHOTOYTO/IbHMKA ¢ O€CKOHEYHO-
OOJIBIIVM YUCTIOM CTOPOH, JOBOJS MCYepIIbIBaHNe CPa3y O KOHIA, M MOTy4aeT UC-
KOMYIO IUIOLIafib, He Ipuberasi K POMO3IKOMY CIIOCOOY KOCBEHHOTO [JOKasaTeslb-
crBa. Kak ormeuaer B. I1. lllepemereBckmii, 4acTo OBbIBaeT, 4YTO paspaboTKa HOBOI
06/1acTy Hava/lach He C MPOCTENIINX ee OCHOBAHUI, a ¢ 60/Iee CTIOKHBIX Y TPYHAHBIX
YacTell, BBIABMHYTHIX BIlepef] MPAKTUIECKUMM IOTPeOHOCTAMM JAHHOTO MOMEHTa
(IIepemereBckmit 2010, 141). [leiicTBUTENBHO, UCTOPUIECKY TIEPBBIMM PELIATUCH
3aJ1auy MHTETPAIbHOTO MCYNC/IeHNs (4ero TpeboBalIy MeXaHUKa, aCTPOHOMMS U T. I1.
HayKM), U TOJIbKO TOpasfo Mo3fHee — 3afaun AuddepeHInanIbHOro, IOTpeOHOCTD B
KOTOPBIX ITOYTY He OLIYLIATach, HO KOTOPbIE, OTHAKO, OKAa3INCh 60jIee IIPOCTBIMMI,
U B COBPEMEHHOJI MaTeMaTuKe IMEHHO C AuddepeHunpoBaHusa HaYMHACTCA U3JIO0-
JKeHle MaTeMaTU4ecKoro aHanau3a. KpoMme aToro, MareMaTH4ecKMil aHaIM3 CHadasIa
ObUT CO3[jaH TPy#aMM MHOTMX MaTeMaTMKOB KaK TeXHMKA MHTETpUpOBaHUA U Aud-
bepeHIpoBaHNs, U INIIB TO3Hee 661 060cHOBaH Ko 1 Beitepuirpaccom.

Kemtep, Takum o6pasoM, npogomkmun acradery Apxumesa, HO MHade — He B
PaMKax TOYHBIX U CTPOTUX JIOKAa3aTe/IbCTB, KaK 3TO OBUIO IPUHATO y PEBHUX Ipe-
KOB, a B paMKaX IIPUK/IaJHOTO IIpJieMa /I HY>K]] aCTPOHOMUML.

KaBanbepy ocylecTBMI HECKOTBKO HOBOBBEJEHUII B MaTeMaTMKe, IJTaBHOE U3
KOTOPBIX — YYeHUe O He[elMMbIX. DTO y4eHMe BOCXOAUT K JleMoKputy, obcyxpa-
7I0Ch B CpefiHMe BeKa, 1 KaBabepy IpuHAIeXUT «Ta cBoeoOpasHas Gpopma yueHus
0 HeJe/IMMBbIX, KOTOpas B €r0 PYKaX, a TaKXe Y HEeKOTOPBIX €ro IocIefjoBaTesel,
OKa3a/1ach NPUTONHOM IIA MOMYy4eHMA MHOTMX HOBBIX pe3yIbTaTOB B MaTeMaTMKe
XVII Beka» (MenBeneB 1974, 57). Merop HenenumbIX, pasButelit KaBanbepu, cocro-
UT B TOM, YTO OH pacCMaTpuUBaeT reoMeTpudeckyie 0ObeKThl Kak 00pa3oBaHHbIE CO-
BOKYIIHOCTBIO HeJ[e/IIMBIX 97IeMEHTOB, Pa3MepHOCTb KOTOPBIX Ha €AMHMNILY MeHbIIIe
pasMepHOCTH paccMaTpuBaeMoro oobekra. [Togxon Kaanbepu oTnmdaercs or aeii-
crBuii Kertepa, KOTOpbIit pasnmaran GuUIypy mim Teno Ha GeCKOHEYHOe YMCTIO dJie-
MEHTOB TOJI )K€ pa3MEePHOCTH, YTO U caMa (UIypa MU TeI0 — MbI BUAEIN, YTO KPYT
OH CBOAWT K TpeyronbHuKy. Ob6palieHne K ujiee HefleTMMbIX — 9TO He YTO MHOe, KaK
VICIIO/Tb30BaHNe BHEIIHETro, PUI0cO(CKOro B TaHHOM CiIy4ae, pecypca. beum u fpy-
rvie HOBOBBefleHMs: KaBabepy BBOAUT MOHATHS KacaTeNbHBIX, BBICOT, OCHOBaHMIA,
BEpILINH, NOR00M, LVIMHAPOB M KOHYCOB, JOKA3bIBAeT PsJ| TEOPEM OTHOCUTETBHO
BBEJICHHDBIX TIOHATMII, KOTOPble BKIIOYAIOT IOHATI U TeOpeMbl aHTMYHOI MaTeMa-
TUKI KaK yacmHvle caydau. Eme ogHo HoBoBBefieH1e @. A. MenBenes xapakTepusy-
eT KakK (paKkTU4IecKy pa3paboTKy 97€eMEHTOB aHATUTIYECKOI TeOMeTpun. ITI Jjte-
MEHTBbI OBUIM ¥ ¥ JPeBHMX TPeKOB, HO nopxox Kaanbepy, kak 1 B IpefbIAylieM
HOBOBBEJCHIH, OTIMYACTCA YHUBEpCcaau3anyeil 3Tux sjgeMeHToB. CKasaHHOE MOXK-
HO pacCMaTpMBAaTh KaK CMEHY MHTEPECOB — aHTMYHBIX aBTOPOB MHTEPECOBAIN KOH-
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KpeTHbIe TeOMeTpUYecKe OObeKTbl — MpAMbIe, OKPYXHOCTY, KOHMYECKIe CeUeHNUs
u T. .., a KaBambepn cTpouT MaTeMaTMKy — KOOPAVHATHYIO CUCTeMy BooOIe, He
IPUBA3aHHYIO K (QUrypaM, BBOJUT HMOHATHA O KacaTe/IbHbIX, BBICOTAX, 0€30THOCK-
TeJIbHO K KOHKPeTHBIM ¢urypam u T. i. OH IepeHec «IeHTpP TSKEeCTU» MCCIeloBa-
HYS C M3y4eHVsI KOHKPETHBIX (pUryp Ha IOCTpOEHMe CUCTEeMbI, KOTOpas IO03BOIAIA
paccMaTpuBaTh cpasy 6eCKOHeYHOe 4MC/Io BUAOB ¢uryp. B emte 6osnpieil cTereHn
IIepEeHOC LIEHTPa TAKECTY UCCIeNOBaHUII OTHOCUTCA K yueHuIo KaBaibepn o Hefe-
nmumbIx. OOBEeKT ero MHTepeca — He IUTOLIAU ¥ 00'beMBI TeJl, a Meno0, C IOMOIIBIO
KOTOPOTO MOYKHO 9TO HAiITH, T. €. METON, MHTeTpupoBanusA. OH fieflaeT MHTETpUPO-
BaHMe «IIPeIMETOM OCOOBIX MICCIeIOBAHNIL, Pe3y/IbTaThl KOTOPBIX MOTYT OBITH 3aTeM
IpVMEHEHBI B CaMbIX Pa3HO000pa3HbIX obmacTax» (Lleitren 1933, 249). B Teopun co-
nuanbHbIX acTader M. A. Po3oBa nepexos k HOBoMy pedepeHTy (B JaHHOM CiIy4ae,
OT IUIowIazieyt 1 00beMOB — K METOAY) Ha3bIBaeTcsl ped/IeKCHBHBIM IIpeoOpa3oBaHN-
eM. HoBoe uacTo mosBiserca Kak IOOOYHBIN NMPOAYKT PEIIeHUA TPafUIVIOHHBIX
3aad. Pedrexcus, 0co3HaB 3HAYMMOCTb ITOOOYHOTO pe3y/IbTara, AelaeT 9TOT pe-
3y/IbTaT OCHOBHBIM. TaKoll Ilepexoji BO3MO>KeH IIOTOMY, 4TO pedIeKCHs UMeeT OIM-
CaTeNbHYIO U LIeJIeNONaralollyl0 KOMIIOHEHTbl — OHa ONMCBIBAET JEeATENTbHOCTD, a
KpOMe 3TOro, OHa eCTb yKasaHue uyenu pmeiictBua. OpHaKo, HaOMoOAas KaKylo-TO
KOHKPETHYIO JeATe/IbHOCTD VM ITOCTaBMB 3afady €e BOCIPOM3BECTU, Y€TOBEK OKa3bl-
BaeTcsA Hepesi HeOOXOAVIMOCTBIO BBIJIE/INTD B TOM, YTO Jie/IaeT JPYToii, IPOAYKT OaH-
Hoti BesATeNnbHOCTH. Pediekcus ¢ 910l TOUKM 3peHMs — 3TO MOoIApu3anusa 06pasLos,
BOCIIPOM3BOAVIMBIX B PaMKax TOJ MM MHOM acTtadeTHOI cTpykTypsl (Posos 2006,
233). Ilepexox OT OFHOI MOMIAPU3ALUY K APYTON — 9TO pedpIeKCUBHOE Ipeobpaso-
BaHme. Ceiluac, 3Hasg BeCb JIMHHBINA M VM3BWINCTBI NYTb (POPMUpPOBAHMS WMHTe-
TPa/IbHOTO MCYVIC/IEHNA, 0COOEHHO SICHO CTAaHOBUTCS, 4TO HU Apxumes, Hu Kerep,
HU MHOTMeE JpyTUe MaTeMaTUK/ He MOITIV IIOCTaBUTD 3alavy CO3[jaHuA VICIVCTIEHN ],
TOTZIa KaK ITOCTAHOBKA 3aJja4yl Ha BBIUVC/ICHNE IUIOIAfiell 1 00eMOB KPMBOJIVHET-
HBIX QUIyp NpefcTaBsaercs 6e3 Tpyna.

[Tpexxne yeM nepeiiTi K HEMOCPeNCTBEHHDIM CO3/jaTeslAM ucuuciaenns, Heortony u
Jleit6HUITy, KpaTKO pacCMOTPUM PabOTHI aHITIMIICKUX MaTeMaTtukos I'peropu u bap-
poy. I'peropu mocraBui nepep coboit 3aady cO3faTh OOLIMIT METOJ, TIO3BOJIAIOIINIA
pelIaTh IVPOKUI KPYT BOIIPOCOB, KOTOPbIE CelfYac OTHOCAT K aHAIM3y 6ECKOHEYHO
ManbIX. «Hapsay ¢ 0OBIYHBIMY OIEpalVIsIMM MaTeMaTUKI TOTO BPEeMEeHM — CTIO>KEHM-
€M, BBIYUTaHUEM, YMHOXKEHNEM, Je/IeHeM U U3B/IedeH)ieM KOPH:A — OH 001mM obpa-
30M, IIpaB/ia, B T€OMETPUYECKOM OfEAHMM, BBOOUT IOHATUE CXOOALIMXCA K OTHOMY
IpefieTy Mapbl IOC/el0BaTe/IbHOCTEN, VN, SPYTUMI CTIOBaMM, IIPMHLIMII BIIO>KEHHBIX
VHTEpPBAJIOB /ISl TOTO, YTOOBI IIO/TyYaThb HOBbIE, HEM3BECTHBIC BEINYMHBI, KOTOPbIE
He/Ib3s1 HAJITHU IIPY TIOMOILY YKa3aHHBIX IIATY oneparuit» (MenBenes, 1974, 78). I'pe-
TOPYU Cie/IajT MOMBITKY TOCTPONUTH OOLIYI0 TEOPUIO PSZIOB, OCHOBAHHYIO Ha IIOHATUM
Ipefierna, a TAKXKe 0CO3HAJI B3aIMHO OOPATHBIN XapaKTep 3a/ja4 Ha KacaTe/lbHbIE 1 3a-
flad Ha KBafipaTypsl. Vies cBasu auddepeHIMpoBaHys ¥ MHTETPUPOBAHNA BbIpaXKe-
Ha y ['peropu 6 ceomempuueckoii popme B Bujie B3aUMHOII CBA3Y IJIVHBI TyTY KPUBOL
U IJIOIIAAM IOf, 3T0M KpuBoil. CoBpeMeHHbIe MUCTOPUKY HAyKM BBICOKO OLIEHMBAIOT
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sacimyru I'peropu B cosfaHMM MaTeMaTudeckoro aHanusa. IlocraBus BoIpoc, moyemy
>ke M ['peropu 1oiro 3aHMMano 04eHb CKPOMHOE MeCTO B ICTOpUM aHanu3a, Mepi-
BeJleB IVIIET, YTO BCE €r0 PACcCy/EeHMA MMeJIN CTIOBECHO-TeOMeTPUYecKyIo hopmy, 1
MIMEHHO 3Ta popMa He I03BO/IWIA Kak ['peropy, Tak ¥ MHOTUM APYTVM BBIJAIOIIVIMCS
MaTeMaTyKaM TOTO BpeMeH! 0CO3HATh BCIO OOIHOCTD COJleP>KaHMsI IIOTYYeHHBIX MU
B TeOMETPIYECKOI popMe pe3y/IbTaTOB ¥ CO3JaTh HOBOE MCUNCTIEHNE, KaK 9TO C/ieya-
m Hetoton n Jleitouny (Mensenes 1974, 80). B pamkax reoMeTpmyeckux mpefcras-
neHuit I'peropu mocTur Toit BepuUIMHBI B MHPUHUTE3UMATBHBIX UCCIETOBAaHMIX, KO-
TOPOJI BOOOIje MOXXHO [OCTMYb. MeJBefeB HUIIeT, YTO ['peropm HOCTPOWI, Tak
CKa3aTb, TeOMETPUYECKIII aHA/IN3, 3aBEPIIUB TeM CaMbIM TO, YTO ObIIO Ha4yaTo ApXu-
MemoM. «OffHAKO TaKOil TeOMETPU30BAHHBIN AHAIN3 OKA3a/ICS HEXXVM3HECITOCOOHBIM.
CroBecHo-TeoMeTpudeckass ¢GopMa M3JIOKEHNs, K TOMY >Xe COIPOBOXK[ABIIAsICS
OOBIYHO ATIIarOTMYECKMMU OKA3aTeTbCTBAMMU, TPAKTUIECKY U3XKMIa cebsi» (MenBenes
1974, 80). 3ameuannss MezBefieBa O TeOMEeTPUIECKOM SI3bIKE ¥ O HA/IMYUM [OKa3a-
TEJIbCTB TaM, I7ie HY>KHbI a/ITOPUTMBI, BaXKHBI.

B matemaruke ¢ camoro Havana GOpMMUPYIOTCS 1Ba KOHCTPYKTOpa — apudmernde-
CKMIT U TeoMeTpudeckuil. VIHTerpupoBaHue — 3T0 HOBOE MCUVICTIEHle, HOBBII MaTeMa-
TUYECKUIT KOHCTPYKTOP, HO JIONTOe BpeMs pa3paboTKa MHTETPalbHOTO VICUUC/ICHUA
BBII/IsAfleNIa KaK pellleHye TPAAUIMOHHBIX FeOMeTpuIecKux 3afad. Hy>kHo 6110 0co-
3HATh, YTO CTPOUTCA HOB0€ UcCHUCTeHUe, @ He TIPOCTO pelaloTCs reoMeTpuieckie 3a-
mauy. [l BBIYMC/IEHNA IUIOIazell, 00beMOB U pelleHNs APYTUX 3afad popMupymo-
I[EroCsl MCYVCNIEHV HY>KHBI OBUIM He CTOJIBKO JIOKa3aTelbCcTBa (YTO Tpebyercs B
«4UCTOI» MaTeMaTHKe), CKOJIbKO MTPaBuIa, anropuTMbl. Ha mepBblit B3I/ BBITIALAT
MapagoKCaIbHBIM TO, YTO JOKa3aTebCTBA «MELIAl0T» TIOHATD, YTO Jle/laeT MaTeMaTuK
(I'peropm), HO ecnu MPUHATH BO BHUMaHMIE, YTO YMCTas ¥ NPUKIAJHAs MaTeMaTuKa
C/IeAYIOT Pa3HBIM LIEHHOCTHBIM YCTaHOBKAM, TO IapafIOKC MCYe3aerT.

PaccmarpuBas Bkaan bappoy B aHanms, 0OBIYHO OTMEYAIOT IIMPOKOE BBeJjeHNe
KUHeMamuueckux cooOpaKeHMit, KOTOpOoe MMeeT NAaBHIOI TPaIULIMI0 — Bedb ellle
ApxuMen M [ipyrue fpeBHeTpedecKue MaTeMaTMKM PacCyXgaay IOJoOHBIM 0bpa-
3oM. IIpy usy4eHMM KacaTeIbHBIX K KPVMBBIM KMHEMAaTHYeCK/e COOOpaKeHMs M-
poko ucrnonb3oBam Pobepsanb n lekapt. Byp6aku nucamy, uto bappoy Boienser-
cs1 M3 MpefUIeCTBYIOIIMX MCCAeNoBaTeneil TeM, YTO OH 3aflyMan «chenaTb U3
OJHOBPEMEHHBIX M3MEHEHMII Pas3IMIHbIX BEeMMYMH KaK (PyHKUMIT YHMBEPCATbHO
He3aBUCUMOIJI IIepeMEHHOI, IPUHATOI 3a «BpeMsi», OCHOBY MCUNUCTEeHNsT OeCKOHed-
HO MaJIbIX, M37I0>KeHHOT0 reomerpudecki» (Bypbaku 1963, 181). Bropoe, uto oT™me-
valoT y bappoy - 3T0 Hajmm4me coBeplIeHHO 00Iero MOHATUA (QYHKIUY, KOTOpoe
MOJKHO IIOJTy4MTb, UCXOZS U3 FeOMeTpUYeCKUX IpeficTaBieHnit. OH paccyXfiaeT He
0 KacaTeJIbHOI K 0rM0envHOl KPUBOI WM O KBafpaType KOHKpPermHoli KpUBOIL, a
dbopMmynupyeT 1 HOKa3bIBaeT CBOY IPeJIOKEHNs Cpasy I /110001, B COBpeMEHHOM
asbike, guddepenunpyemoit GyHKIun. Tperbe — 9TO OTYET/IMBOE YCTAaHOBJICHUE
B3aMIMO3aBJCUMOCTY A1 PepeHIIIPOBaHNA U MHTETPUPOBAHMA. 371eCh OIATD Cylie-
CTBEHHYIO POJIb UTPAIM HYXKAbl KUHEMATUKH, T. €. MICC/IeJOBaHMe TIOHATH IOBIDKe-
HUA. 3afjadya CTaBWIACh TaK: KaK, C OJHON CTOPOHBI, IOMYIUTh IIyTh, IPOJ/I€HHBIN
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TOYKOJ1, 3Hast BpeMs M CKOPOCTb €€ [BVDKEHMUs, a C JPYroil — BbIPa3UTb CKOPOCTD
IBYDKEHNA, 3Hasl MPOJJEHHDINI IMyThb M 3aTpadeHHOe BpeMA. PopMynmpoBKa IIpo-
671eM IIPOM3BOAWIACH B KMHEMATUIeCKOIT popMe, a UX pelileHNe OCYIIeCTB/ISIIOCh B
reoMmeTpudeckoM pyxe. OgHako mcropusa ceirpana ¢ bappoy snyro myTky. Cerrgac
U3BECTHO, 4TO omepauysa anpdepennuposanns ocymecrsadercsas npoute. Ho Bo
BpeMeHa bappoy onepanyy nHTerpupoBanus 6p1m paspaboransl 6osee mogpooHO,
a MeTojbl OIpefie/ieHNs KacaTelbHBbIX ObUIM MeHee M3BeCTHBI. Ilostomy bBappoy
IpeMYyIIeCTBEHHO pellaeT He 3afady oNpefeeHs KBafipaTyp IO JaHHBIM O Kaca-
Te/IbHBIX, 4, HA0OOPOT, 113 U3BECTHBIX KBA[[PAaTyp MILET CIOCOOBI OIpeieleHNs Kaca-
TenbHBIX. OTHaBasg MO/DKHOE AaHIIMIICKOMY MaTeMaTHKy, BusleliTHep muiuer, 4To
nocre pabor Bappoy Bce ellje «HeLOCTaBaIO0 CUCTEMATUYECKOTO IIPUMMEHEHNsI OTHO-
IIEHMII IBYX MCYE3AIOIIMX BE/IVYNH, ACHOI TOYKM 3PEHNA Ha MOHATHME QYHKIMU U
IpeX/ie BCero, 0co060ro BRIYMCTUTENBHOTO AIrOpudMa, KOTOPBII MOT ObI, TIPU HOJ-
XOJsleM olpefeneHNy ero (GOpMabHBIX OIlepaliyii, OTTECHUTb Ha 3aJHMIl IJIaH
JIIIHIO PaboTy MBICM, paHee HEOOXOAUMYIO P OTAEIbHBIX MH(DUHNUTE3VMAIb-
HBIX MccIefnoBanmsax» (Buneiitaep 1960, 115-116)

ITOT 0COOBIVI BBIMUCIUTENbHBIN aITOPUTM CIOXKMWICA B paborax HploToHa n
JlettbHM1a. Bpimenum TONMBKO HEKOTOpble MOMEHTHI VX [esTe/IbHOCTH, BKHbIE /IS
ITOHMMaHUs MeXaHM3MOB HOBaIuil B MaTeMartuke. [Ipexye Bcero, onmceiBas MaTe-
Martndeckye paborsl HbloTOHA, MCTOPUKYM HAyKV FOBOPAT O 08YX TUIIAX pe3yybTa-
TOB, ITOJTy4eHHbIX HBIOTOHOM — BBIYMC/IEHMM IUIOLIAfiell M MeToje (pasiosKeHus
¢byHKIMit B OeCKOHeYHbIe PS/bl B OJHON U3 paboT 1666 roma). MenBenes muiuer,
YTO MHTETPALMIOHHbIE IIPMEMBI, IpMMeHsAeMble HbI0OTOHOM B 9TOJ CcTaThe, He HOBHI,
HO B COYETAHMY C IIMPOKUM anredpandeckyM MOAXOZOM OHM IIO/TYYal0T HOBYIO Ka-
4eCTBEHHYI0 OKpacKy (MensemeB 1974, 99). Ora «HOBas KadyecTBEHHas OKpacKa»
COCTOUT B TOM, UTO YacCTHBIE IIPYeMbl MHTETPUPOBAHNA IIePepacTaIoT IO CYIIECTBY B
unmezpanvHoe ucqucnerue. Meron, TakuMm 00pasoM, CTAHOBUTCS OCHOBHBIM pe-
3y/IbTaTOM, ¥ He CBOAUTCS JIMIIb K IPOIefypaM HaXOXKJeHsI 3Ha4eHNU IIIoLIazeit
u 06beMoB. [IpuyeMm, ncuncieHre OKa3bIBaeTCsl IPYMEHNMBIM He TOMbKO K KBajipa-
TypaM KpuBbIX. HbIOTOH mofuepkmBaet, 4TO Bce 3a/lauy O J/IMHE KPUBBIX, 00 00be-
Max ¥ ITOBEPXHOCTAX TeJl, O MOT0>KEeHNAX [IEHTPOB TSDKECTY MOTYT ObITh CBeIeHbI, B
KOHIIe KOHIIOB, K BOIIPOCY O HAaXOXX/IeHUM IUIOIA/M, OTPaHNYEHHO IJIOCKON Kpu-
Boit (MenBeneB 1974, 99), Tak 4TO MHTEIPUpPOBaHME BBIPACTAET B JOCTATOYHO 00-
Ui CAaMOCTOSITE/IbHBIN pa3jiell MaTeMaTuKu. VIHTerpaipbHOe Mcuucienue, 6asupy-
ollleecss Ha pasnokeHuy (yHKUMit B PSfbl, — 9TO 3aKOHYEHHBIl aneo0pumm,
MIO3BOJIAIOLINIT OTHECTH 3a[JaHHON (PYHKIVM BIIOJIHE OIIpeJie/IeHHOE YNCIIO, BaXKHBII
TeM, YTO IPYMEHUM He TONbKO /IS HaXOXK/IeHN IUIOLafell, HO U LIeloTo pAfa Apy-
rux BemmunH (Mensenes 1974, 100). «Ilop OTKpBITHEM MHTETPATbHOTO MCYUCTEHNS
B XVII B. cliefyeT MOHMMATh He BBeeH)Ee HOBOTO ITOHATHUSA MHTErpaaa 1 CIocoboB
€r0 HaXOXXIEHNs, @ TOTIbKO OTKPBITVE HOBBIX a/ITOPUTMOB, II03BOJLAIOIMX HAXOANTD
eTHOOOPA3HBIM CIIOCOO0M JOCTATOYHO MIMPOKMII KIacC KBafipaTyp WINM MHTETpa-
JI0B, KaK VX CTa/JIM Ha3bIBaTh IO3Hee ... TaKuMM ABYMS OCHOBHBIMU QITOPUTMaMU
SBWINCDH TOTAA JICOPUTMBI Pa3/IO>KeHUII B PSAAbI ¥ HAXOXKJEHVe KBafipaTyp IyTeM
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BBIP@XEHV VX IIPY ITOMOIIM IPAMOII MaTeMaTH4ecKoil onepauny — nudpdepeHm-
poBanusa. Ho i peanmsanuy IOC/TEHETO HY>KHO OBIIO caMO MHTETPUpOBaHME
crenaTh 0co0oii MaTeMaTH4YeCKOll oIlepalueil, a TakKe paspaboTaTh TeXHUYECKU
ymobHbIe cpeficTBa ee ocyuiectBieHuss» (MenseneB 1974, 108), T. e. HY)XHO ObLTO
OCyIecTBUTD pedIeKCHBHOe IpeoOpasoBaHMe — CHenaTb 0O0BEKTOM MCCIeOBAHNS
CaMO MHTeTPUPOBAHIE.

[TepBoit ony6nmKoBaHHOI paboToit JIeitOHMIIa IO 9TUM BOIIpocaM Obljia ero cTa-
Tbs1 «HOBBIIT METOZ MaKCUMYMOB ¥ MUHJMMYMOB, @ TaK)Ke KacaTe/IbHBIX, A1 KOTO-
PBIX He CTyXKaT IPerATCTBYEM HU APOOHBbIE, HU MPpalVOHAIbHbIE BETNYMHBI, U
0COOeHHBIN IyIs1 3TOTO pox ucuncnenus» (1684) OH BBen omnpepnenenue auddepeH-
Iaa, IPeIoXIT /st Hero 0603HadeHue U COOOLINT Oe3 doKasamenvcmea MpaBy-
na auddepeHIPOBaHNA CYMMBI, pa3HOCTY, IIPOM3BEMIeHNA, YACTHOTO U CTEIeHI.
9Ty mpaBwIa He OBUIM YeM-TO HOBBIM B MaTeMaTuke, MMU 6oree WM MeHee 0COo-
3HaHHO IIOJIb30BANCh BCE Te, KTO 3aHMMAJICA TOTZA IpoOIeMaMy KacaTelbHbIX,
MaKCUMYMOB ¥ MUHMMYMOB 1 T. i. (MenBenes 1974, 112). Tem He MeHee, 9Ta 3aMeT-
Ka JleiOHMIIa JOBOIBHO JOJITO OCTAaBa/IaCh HEIOHATOIL. IIpyyunHa sTOro HeIoHMMa-
HYSI ObUIA B TOM, YTO COPMYIMpPOBaHHbIe IpaByiIa ObUIM «BbICTaB/IeHbI JIeNOHM-
IleM B KadecTBe OOIIEro MCXOJHOTO IyHKTa I BCeX MHQUHNUTE3VIMaIbHBIX
VICCTIEOBAHMUIA, ... YTO CBSI3b MX C CUMBOJIMKOIL [ie/laeT MX OCHOBOW MCYMC/IEHNS, C
IOMOIIBI0 KOTOPOTO MOXXHO IPOM3BOAUTH PasHOOOpasHble MH(MHUTE3NMalIbHble
VICCTIEIOBAHYS TaKMM JKe 00pasoM, KaK MCCIeOBaHNs aHa/lu3a KOHEYHON BeIndn-
HbI ¢ TOMOIbI0 O6ykBeHHOrO Mcuncnenus» (Llesiren 1933, 409). 3mech 04eHb BaXXHO
06paTuTh BHUMaHMe Ha CTIefyloliee: HOBaTOPCTBO JIefibHMIIa COCTOUT He B TOM, YTO
OH TIPEeJIOXKITI HOBble NPABUd, a B PYTOM 0CO3HAHUU ITUX HpaBul. [ Hero mpa-
BIJIA U3 CPedcms HaXOXJEHN OIpefie/IeHHbIX TeOMEeTPUYeCKMX BeIVMYNH (MaKCH-
MyMOB, MIHJMMYMOB, KacaTe/IbHbIX) IPEBPATU/INCh B CAMOCTOSATE/IbHBII Pe3y/IbTaT,
0CHOB8Y UCHUCTIEHUS, C TIOMOIBI0 KOTOPOTO MOXXHO OBIIO IPOV3BOAUTDH «PasHO00-
pasHble MHOUHNUTE3VMAJIbHBIE UCCIEJOBAHNU», @ He TOIBKO Te, KOTOPbIe IPUBE/N K
aTuM npaBwiaM. OcylecTBIeHIe STOT0 pedpIeKCMBHOTO IIPe0OPa3OBaHMsA 1 fe/IaeT
JleitbHUIIa OZHUM 13 aBTOPOB An(depeHIaNbHOTO U MHTEIPATBHOTO MCYVC/IEHN.
9TO HOBAaTOPCTBO JJO/ITO OCTABAJIOCh HEIIOHATBIM MIMEHHO ITIOTOMY, YTO B €T0 PaMKax
IIpe/Iarajloch HeYTO MPVMHIMIINATBHO HOBOE: 0 STOTO BPEMEHN pellayi KOHKpPeT-
Hble 3a7a4M, MaJIo 3a[yMBIBasICh 00 OOIMX METOfAX.

HpioTOH pasBuBaI MHTErpaJibHOE UCYNC/ICHNE He TONbKO B MaTeMAaTUYeCKIX 3a-
MeTKax, HO ¥ B CBOEM OCHOBHOM TpyZe II0 MeXaHUKe «Maremarudyeckye Hadajaa
HaTypajbHON pumocodum». MenBeneB MUIIET, YTO UCTOPUKY MamemMamuky nubo
COBCEM He YAe/AIT BHUMAHNA Mamemamuyveckomy copiepxannio «Hauam», mi6o —
oveHb Mano. «He cnemyer mymarp, uro HblOTOH K co3[jaBaeMOil UM MeXaHUKe IpH-
MEHWI KaKOJ-TO TOTOBBIII MaTeMaTW4IeCKMil anmapaT MaTeMaTuKy. Takoro ammapa-
Ta TOTJja He OBUTO (XOTs MMENUCh BCe MPEANOCBUIKM IS €T0 IOCTpoeHus), 1 Hpio-
TOHY IPUXOAMIOCH BECTY MHApaIeNbHYI0 paboOTy: pasBUBAaTh COOTBETCTBYIOLIVE
MeXaHI4YecKe cooOpakeHns 1 pa3pabaTbiBaTh HEOOXOAVMMBIE IS 3TOJ Lie/IN MaTe-
MaTnyecKye npeoxeHns. [10aToMy B ero u3IoXeHUM Ha IPOTSHKEHUN BCell KHM-
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I MeXaHMKa depefyercsi ¢ MateMarynkoi» (Mexsenes 1974, 114-115). Ho marema-
TUKe BCe € OTBOJUTCS BTOPOCTEIIEHHAs PO/ib — MaTeMaTUYecKue MJeU BBOASTCS
TOTZA, KOTJja OHYM HYXKHBI I PasBUTUA PacCMAaTPUBAEeMOTO BBLIBOJIA MEXaHMKI.
HproToHa yIpeKkaoT B TOM, YTO OH IOITYy4YM/ CBOM pe3y/IbTaThl B MEXaHMKE IPU I1O-
MOIIM CPeACTB aHa/lM3a, HO U3IOKWI UX Ha reoMeTpudeckoM fA3bike. OJJHAKO aHa-
NM3a B COBPEMEHHOM CMBbIC/IE TOT/ja He 6bUI0, U e HpIOTOH XOTen ObITh MOHAT
COBpPeMEHHMKaMI, TO OH He MOT He II0/Ib30BaTbCs TeOMeTpuYecKuM A3bIkoM. Eie
He OBIIO CTIOBA «MHTETPAj» U ero 3aMeHsUI TOTJJAIHUI ero 9KBMBAJIeHT — IUIOIIANb
kpusoit. OgHaxo ucnonb3oBanue HploToHOM reoMeTpudeckoro sA3bika B «Hauamax»
He O3HayYaeT, YTO OH C/IefJOBa/l aHTMYHBIM obOpasniaM. K mpumepy, Besze, rje fpes-
HUIl MaTeMATHK MCIIO/Ib30BaI ObI METO/ MCUYepIbIBaHmsl, HpIOTOH MOIb30BA/ICS Me-
TofoM ImpepenoB. Kpome atoro, masa pemtenns puddepeHIManbHBIX YpaBHEHMI
HpioToH ncronb3yeT GecKOHeYHble Psfibl, IOCTOSIHHO OOpallaeTcsi K IPOU3BOJIb-
HBIM IIOKa3aTe/lAM CTeIleHell, 4ero COBEPLIEHHO He 3Hamu fpeBHMe rpeku. Craenyer
MOHMMATD TaK Ke, YTO aHAIUTUYECKIe METOMBI ellle He ObUTM pa3paboTaHbl B MOJ-
HOJl Mepe U, KpoMe TOTO, TeoMeTpudecKyie MeTO/IbI ITOPOIl IIPeAIoYTUTe/IbHee aHa-
JINTUYIECKUX.

ITogBons uroru Toro, 4to caenanyt Hpioton u JIeitbHul maa co3gauns UCUnUciie-
HUsA, MeqBeneB rOBOPUT, UTO akTUUecKye JOCTVDKeHus JleliOHUIJa He TaK 3HAYM-
Te/IbHBI U 3aMETHO YCTYIAIT gocTibKeHnAM Hblorona. OpHako ymenue JleitbHua
YeTKO CTAaBUTb 001I11e TPOOIeMBl ¥ HaMeyaTh ITyTY UX pellleHNs CBIIPajIo OTPOMHYI0
PO/b B pasBUTKM aHa/IM3a BOOOIIe 1 TEOPUM MHTETPUPOBaHus B yacTHocTH (Men-
BenieB 1974, 125). K pesynbratam JleitOHuIIa MOKHO OTHECTH UJEI0 B3aMMHOI 00-
patHOCTV I depeHIMPOBaHNs ¥ UHTETPUPOBAHNSA, UIEI0 AITOPUTMUYHOCTI HO-
BBIX MCYVCIIEHUII TPV HaJyIeXKallle BBIOPaHHOI YHOOHON CUMBOJIMKE, UEK HOBBIX
TPAHCLIeHJJeHTHBIX QYHKINI, OSB/IAIOMMXCS IPU UHTETPUPOBAHUY, UTEI0 TIpUMe-
HeHVsI KOMIUIEKCHBIX Yucenl U T. I. HploToH paHbiue JIefiOHMIIa IpUIIeN TOYTH KO
BCEM ITUM pe3y/IbTaTaM, ero pe3y/IbTaThl 6orade 1o comepkaHumio, Ho «JIei6HmIy
OKa3aJI Ha pasBUTME aHANIN3a, BUUMO, Oorblilee BausHue. [[pU4mMHbBI 9TOr0 MHOTO-
o6pasHbl. Bo-mepBbIX, IOCIeRHNUI, OyAy4Mm MaTeMaTMKOM-CaMOYYKOil, He OblI
oOpeMeHeH KIacCMYeCKVMM TOTIZIa HacefyieM reOMeTPUYeCKOro CKIafa MbIIUIeHNS,
TaK 4YTO eMy Jierde ObUIO IEepeiiTy K HOBBIM aHAIUTWYECKUM IpencTaBineHueM. He
ObUT OH IIPUYYeH U K TPeOOBaHMAM [JPeBHETPEYECKOIl CTPOrOCTH, TONKaBIMM Hblo-
TOHA Ha BCe HOBbIe U HOBBIE TIOMCKM CIIOCOO0B 0O0CHOBAHNS, BIUIOTH IO pa3padoT-
KI JJOBOJILHO YeTKOIf, HO BCe JKe NMpeX/IeBpeMeHHOIl Torfja Teopuu Ipefaenos. Bo-
BTOPBIX, MeTOfibI JIeitOHMIIa ObUIN 067IeYeHbl B TaKy0 GOpMY, B KOTOPOI! MX OTHO-
CUTE/IBHO JIETKO MO>KHO OBIIO YCBOUTD ¥ IIPUMMEHATD 3aTeM 4yTb /M HE MeXaHude-
CKY, COOMIONast Ompeyie/ieHHbIe PABIUIA /IS IIPOCTHIX OTEPALNIf; AITOPUTMUIHOCTD
MerozioB JleiibHMIla OblTa Ba)KHA MMEHHO B 3Ty SIIOXY, KOTIa K 3aHATUAM MareMa-
TUKOJI CTa/Iy IPUBJIEKAThCs 3HAYUTENBHO 60siee mMpoKue Kpyru mopeit (MenBenes
1974, 125-126).

Vcropuko-HayuHble (akTbl GOpMUPOBAHNSA MTOHATYS MHTErpajia AAl0T 6OTaThI
Marepuan I aHaIM3a MpoOieMbl HOBAIMiT B MaTeMaTuKe BooOIe. Mbl Bupenu,
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YTO HOBOE MCYUCIeHNEe POPMIPOBAIOCH B IpOLlecce pellleHNs TPAAUIVIOHHON 3a-
flauyl HaXOXKAeHWs IUToLIazieil 1 00eMOB (KpMBOMMHEHBIX QUTYD U TeN), HUKTO He
CTaBWI U He MOT IIOCTaBUTb 3a/lady CO3JaHMA HOBOTO MCUNMC/ICHNA, U, TEM He MeHee,
MICYMCIIEHNEe BOSHMK/IO. DTa CUTYalVsi XOPOIIO CXBATHIBAETCS pas/iMdeHyieM He3Ha-
HIUA U HeBefleHUs, IpefnoxKeHHbIM M. A. Po30BbIM (Cremnuy, ['opoxos, Posos 1995,
116-119). HesnaHne — 3T0 KOTrfia HaM He M3BeCTHBI KOHKPETHbIE 3HAYEHN KaKUX-TO
BEJIMYVH, NOIyCTUM, MbI He 3HaeM, CKOJIbKO JIIOfiell SAB/IAETCSA IOAIMCYNKAMU TOV
VULV VIHOJA Ta3eThl, HO 3HaeM, KakK 9TO MOXKHO y3Hatb. HeBefieHne — 910 KOra Boo6-
IIje He VI3BECTHO, CYILIeCTBYIOT /M Te WIM VIHbIe OOBEKTHI, HAIIpUMep, IPYIIIa B MaTe-
MaTyKe, BUPYC B Ouonorvn u T. fi. [anya, Hanpumep, pa3BuI IpeACTaBIeHNE O HO-
BOM MaTeMaTM4ecKoM 0ObeKTe — TpyIille MOACTAaHOBOK KOPHeil ypaBHEHNs, KOrfa
OH pellla/l TPAINIIVIOHHYIO 33/jady — O Pa3peIINMOCTY YpaBHEHWIT BbIllle 4 CTEIIeHN B
pamukanax. [IpencraBieHus o rpyiie ObIIO cpedc8om TIPY PEIIeHNN STON 3aadn.
BBeneHye NOHATHA IPYIIBI B MaTeMaTHKy IIPOM30LLIO 61arofaps pedreKCMBHOMY
peoOpa3oBaHUI0 Pe3Y/IbTaTOB pelIeHVs] TPaAMIVOHHON 3afiauyy — TpyIHa CTajaa
OCHOBHBIM OO'BEKTOM MCC/IeOBaHNUA. Pa3pelenne cutyanum ¢ HeBefieHUeM, TaKUM
obpasom, npoucxoaut 6marogaps pedekcun, KOrja y4eHblii 0CO3HAeT, YTO OH He
TOJIDKO PeIlI TPagMLMOHHYIO 3aiady, HO U CO3[jall HOBbIIT 00BbeKT. Boiie yxxe ObI-
710 OTMEYEHO, YTO B MCTOpUM (OPMUPOBAHUA MHTETPATBHOTO MCUUCTEHNs OBLIO
HECKO/IbKO MOMEHTOB, KOTZIa MaTeMaTHKaM IPUXOANIOCh OCO3HABATD, YTO HAPAMY C
KOHKPETHBIMM pe3y/IbTaTaMy — IUIOIaAbIo MM 00beMOM (PUTYpPBI MM Tela, TOIy-
JaJICs ellle Of[IH pe3y/IbTaT — Merno0, KOTOPBIM ObUIV HaliJieH JAHHBI pe3y/IbTaT, I
KOTOPBIII MO>KET OBIThb IIPUMEHEH A pellleHNs 3afa4, OT/IMYHBIX OT TeX, KOTOpbIe
IpUBEJIM K €r0 CO3[aHNi0. B JTaHHOM ciydae co3faHMe VCUUCTIEHNs — 9TO pe3y/IbTaT
He OJHOro pedIeKCMBHOTO MpeoOpa3oBaHMsl, @ HECKOIBKUX, HO PeIIAoM ObIIO
npeo6pa3oBaHue, OCylieCcTBlIeHHOe JleitOHMIleM, KOIa OH CJiellal OCHOBHBIM pe-
3y/IbTATOM CBOETrO MCCIIEOBAHNA He BBIYMCIICHNE Pa3/IMYHbIX TeOMETPUYECKIX Be-
nmnayH (IpaBwia OBUIM IIPU 9TOM CPedCtneom), a CaMi TIPaBUIa, KOTOPbIe U COCTa-
BIUIY VICYMCIIEHNE, KaK HOBBII MaTeMaTU4eCKIII pe3y/IbTar.

HoBoe ncuncnenne cHavama BBITONHSIO HEKOTOPYIO MOAYMHEHHYIO PO/Ib — ObITIO
cpedcmeom pellleHns 3aad reoMeTpun. B mporecce ero ¢popmmpoBaHms UCIOMIb30BA-
JIUCD, KaK MBI BUJIE/N, TO TIPEJICTAB/ICHNA MEXaHNUKM, TO GUI0CO(CKIe KOHCTPYKLIUN
(metop [leMokpuTa), TO B paMKax COOCTBEHHO MaTeMaTHUeCKOIl [esATebHOCTU Ji0-
HYCKAIVICh «COMHUTENbHBIE» OIepaluy ¢ 6eCKOHEYHO ManbIMu (0TOpachIBan 6ecKo-
HEYHO MaJIble BBICIINX MOPSI/IKOB), T. €. 9TO UCUMCTIEHNE, UMesl NPUKIA0HOT XapaKTep,
1 GOPMMPOBATIOCH 110 «CTaHAAPTAM» IPUK/IAJHOI HAYKY, A/ KOTOPOIT I/IABHOE, YTO-
6p1 MeTox paboran. Tonbko JIeitOHNI] OTKpBIBaeT HOBYIO 3cTadeTy, KOrjja BBOGUT I10-
HATHe muddepeHunana, npepnaraer npasmia auddepeHINpPOBaHNA U [ielaeT 9TU
HpaBMIa UCXOOHbIM IYHKTOM LS BCeX MHMHUTE3NMA/IbHBIX MCCTIeOBAHNIL.

Korpa mMaTeMaTuky IOHS/IM, YTO CO3[aH MOTYILIECTBEHHBINI METOJ], COOCTBEHHO,
flaKe He TIIPOCTO MeTOf, a AnuddepeHIanpHoe 1 MHTETPAIbHOE UCHUCTIeHUe, BBEIEHDI
HOBBIe TOHATUA — Auddeperunan, auddepeHIpoBaHe, HEOIPeNe/IeHHBIN UHTe-
TpaJI, OIPe/Ie/IeHHBII MHTErPal, OHU OCO3HAJIM, YTO STO UCUMC/ICHNe HeOOXOIMMO Iie-
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pedopMymMpoBaTh IO KaHOHAM MaTeMATVKM, IIPeBpaTHB €ro B HeYTo Oobliee,
He>XeNy MIPWIOXKEeHNe [JIA pellleHN 3a/jlad MEXaHUKY, aCTPOHOMUM, ONITVKU U APYTUX
HayK. Tak BO3HMK/Ia ITpo6ieMa 0OOCHOBAHUA aHA/MM3a. Diliep IPEIIOXII VICUUCIIe-
HIe Hy7el, HO TMaBHoe chenamy Komm u Beriepmitpacc — oHM pasBUIN IpeficTaBIe-
HUS 00 MHTerpupoBaHuy U fuddepeHIPOBaHNN Yepe3 TIOHATUSA Tpefiena, T. €. Mo-
CTPOW/IM 9TO MCYUCIIEHNE KaK 0OBEKT YMCTOI MATEMATUKI, & He TIPUKIATHOIL.

MBI Bupieny, 4TO CyIIeCTBEHHYIO pojb B (GOPMMPOBAHNY MHTETPATbHOTO MCUVIC-
JIeHVsI UTPaeT OTBET Ha 3alpoChl MO0 reoMeTpuy, MO0 — APYTUX HAYK, TAKUX Kak
aCTpPOHOMM:, MEXaHMKA WM ONTHKa. TecHoe B3auMofielicTBMe MAaTEMATUKU U APY-
TMX HayK — 3TO He YacTHBIN C/Iy4all, a CKOpee, HOpPMa B MaTeMaTUKe M [PYTuX
HaykaX. YToObI omycath 3Ty 0CO6eHHOCTh GopMupoBaHys ¥ QYHKIVOHNPOBAHMUSA
MaTeMaTMKY, BOCIIO/NIb3YeMCs MpeICTaBlIeHNAMN O OUCLUIIIMHAPHBIX KOMIUIEKCAX,
pasButbiMu M. A. Po30BbIM. «['pynmbl HayK, y MCTOKOB KOTOPBIX JIEXUT pediek-
CMBHOE IIpeoOpa3oBaHye OFHUX U TeX JKe 3HaHMII, Mbl OyeM HasbIBaTb AMCLIAIUIN-
HapHbIMU KoMiUtekcamm» (Posos 2006, 355). Po30oB onucbiBaeT pasHble BUBI KOM-
IVIEKCOB, Hac OyAyT WHTEpecOBaTb NPOPAMMHO-NpeoMernHble KOMIUIEKCHI.
B xadecTBe npuMepa TaKoro Komiiekca Po3oB mpuMBOAUT CBA3b AUCLHUIUIMH — OI-
TUKM, aKyCTUKU VM UM IOJZOOHBIX, C OIHOV CTOPOHBI, ¥ — TEOPUIO0 KOIeOaHMIi, C Apy-
roit. JIucuumniInHebl nepBoii IPYIIbl CTPOAT 3HAHMA O TeX WIM VHBIX ABJICHUAX NIPU-
pOZbI, BTOpble — pa3pabaThIBAlOT METOAbI VJIM IOAXOMBI, HEOOXOJVMMBble I
HOJTy4YeHNs 3TUX 3HaHWIT. MaTeMaTyKa, KaKk Mbl BUJIe/N, pa3pabaTbiBas METO/bI BbI-
YMCNIEHUA IUIoIafeil ¥ 06beMOB KPUBOIMHENHBIX (PUIYp, OTBeYaeT Ha 3alpOChI
aCTPOHOMMM, MEXaHMKMU, ONTUKM M OPYTUX HayK. ITO O3HAYaeT, YTO MaTeMaTMKa
ABJIAETCA MPOTrPAaMMHON HAayKOJ KOMIUIEKCA, a aCTPOHOMUS, MeXaHMKa U T. II. — 3TO
IpeMeTHble HaYKM KOMIUIEKCA. JJMCIVUIIIMHDL BblZleTIeHHBIX BUNOB He CyLIeCTBYIOT
U He MOTYT CyILIeCTBOBATb JIpyT 0e3 Apyra — OHM CBSA3AaHBI B CBOEM MCTOPUYECKOM
PasBUTUK U TIPEICTABIAIT OO0 pUMep MPOrPaMMHO-TIPEMETHON CUMMETPUN.
OTa cuMMeTpys 0OBIYHO HAapYIIAeTCs B XOfie 000c00/IeHN s Ha3BaHHbIX AVICIIUIUIVH,
HO ee C/lefibl BCerfa IPUCYTCTBYIOT B COOTBETCTBYIOIIVX cucTeMax 3HaHuA (Posos
2006, 360). 3aMeuaHue O TOM, UTO IIPeIMETHbIE U MPOTPAMMHbIE TUCLUIUIMHBI He
MOTYT CyIIeCTBOBAaTb APYT Oe3 Apyra, O4eHb BaXKHO KaK /I IIOHMMAHNUA MEXaHM3-
MOB HOBallMI1 B MaTeMaTuKe, TaK U i1 OTBeTa Ha BOIPOC O IIpefiMeTe MaTeMaTUKI
1 00 OTHOIIEHNM MAaTeMAaTUKN K HeliCTBUTENbHOCTU. B caMoM fiefte, He ommchIBas
MpUPOJY HENOCPECTBEHHO, MaTEMAaTHKa, Yepe3 MpeMeTHbIe HayKM, TECHO CBs3aHa
CO MHOTMMM 00/IaCTSIMM peanbHOTO Mupa — C KomebaHyeM CTPYHBI, C ITOJIETOM CHa-
PAROB, C 5KOHOMMKOIL U T. [.
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