Tnaea 1

OBIINN B3rJdAq HA MATEMATHKY

[IpsBmsiLHOE IpEACTaBIEHAE O 11060/ HayKe He CHIAJHBACTCA B3 OTAEIb-
HHX, KACAIOLIUXCA ee CBELEHNl, Ja)Ke ecin OHH NOBOALIO obmmpHu., Hymmo
em¢ HUMeTL BEepHH B3TJAJ HAa HAYKYy B NeJoM, HMOHMEMATH cymHocn,
mannoii nayxm. [leas 3rToft raaBH coclomT B TOM, 4TOOH HATh 00miee
Dpepcrasieune 0 cyupioctn Martemartnkdm. Jlna aToro mer Gomvmoit He-
0o6XOHMMOCTH BXONHTH B NOApPOOHOE paccMOTpeHAe HOBHX MaTeMaTHIeCKUX
TeOpHil, DOTOMY YTO yiKe HCTOPMA BTOH HayKu ¥ bdJleMeHTapHag MaTeMa-
TAKA JAIOT [OCTATOYHO OCHOBAHME MAAA OOMIIX BHBOJOB.

§ 1. OCOBEHHOCTH MATEMATHKH

1. Jame opn JOBOIBHO IOBEPXHOCTHOM 3HAKOMCTBE C MATeMATHKON Jier-
KO 3aMETHTh XapaKTCPHEI® € UepTH: 9TO, BO-NEPBHX, €6 OTBIEYEHHOCTH, BO-
BTOPHIX, TOYHOCTH MJH, Jy9Ile CKa3aTh, JIOTHYECKad CTPOrocTh H KaK OH
HENPEJIOMKHOCTh €6 BHBOAOB M, HAKOHEN, YPe3BhYaiinas MIPOTa e¢ mpuMe-
Heuui.

OTBIIEYeHHOCTH IMPOABIAETCA y:ke B IpocToMm cdere. Mu omepmpyem or-
BIICUEHHHMM 4Hciiamm, He 3a60TACh 0 ToM, 4TOGH CBA3HIBATL MX KaK[AB pas
¢ KOHKpeTHRIMA mpexmetamu. Mbr yunm B mxone aGcTpakTyio Tabrmuy yM-
HOKeHnA — TaGnumy yMHOKends1 9mcesl BOoOme, a He 9HMCJIA MajlbYAKOB HA
gucio 72610k WIrm umcsia A0MOK HA HeHy A6Gloka M T. m.

TouyHO Tak ke B TeOMETPHE PACCMATPUBAIOT, HAIpAMEep, IpAMEe JIHHAN,
a HE HATAHYTHE OUTH, IPHYeM B IOHATHA Ie0MeTpUIeCKO JMHEH OTBJIEKAIOTCA
OT BCEeX CBOMHCTB, OCTABJAS TOJBKO HPOTAKCHHE B ONHOM  HAOPaBIEHWA.
Boo6ie nonaTae 0 reoMeTphuecKoil $Erype ABAsETCS PE3YAHTATOM OTBIEUE-
HHSL OT BCeX CBOMCTB PeaJLHHIX IPeAMETOB, KpOMe IPOCTPAHCTBEHHOH PopMEL
B pa3sMepos. :

Taxoro poja OTBJEUEHUST XapAKTepHH AJs Beelh MaTematmrm. ITowarms
0 IeNoM YHCIe H O reoMeTpmYecKoil QArype-— 5TO JHMIIb OfHM H3 HEepBOHA-
qanbHEIX 8e MOHATHII. 38 HAMHO cilefyeT efBa 0003pAMOe MHOMKECTBO ApYTIHX,
BO3BEINAIGIIMXCS [0 TAKAX afcTpaKmmil, KaK KOMIJIEKCHBe IAcaa, QyHKmnd,
uurerpans, naddepennmansl, GyHKOMOUAN, n-MepHHe H Jaxe GeckOHedHO-
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MepuEe IPOCTPaHCTBA B T. J. 1M T. m. AGCTpaknum HTH Kax Oyaro TpPOMOBAATCH
OjlHa L& KPYTrylo, yAanAACk B TAKYIO OTBIEYEHHOCTD, Ile, KAMETCA, TOPHALTCA
yiKe BCAKAA CBA3L C JKM3HBLIO H TJe (OPOCTOH CMePTHHHY He mOHMeT HEHYEro,
KpoMe TOTO, 9TO «BCO 3TO HEIOHSTHON.

Ha camom pmexne s1o, xomeuno, ne tak. W xota, craeM, MOHATAO n-Mep-
HOTO HPOCTPAHCTBA JCHCTBHTENHHO OYOHB a6CrpaKTHO, OHO TeM He MeHee
AMeeT BIOJIHE peasibHOe COflepsKaHMe, MOHATH KOTOPOE BOBCE He TaK TPYRHO.
B aroit wmmre GymerT, B naCTHOCTH, NOAYEPKHYT H IOACHEH peabHET
CMEICTI TEPEYMCIICHREIX aGCTPaKTHEHX NOHATHH, W 4ATATeNE yGequTCH, YTO BCO -
OHH CBABAHH € KW3HBI0O H IO CROEGMY IIPOHCXOKACHHIO M B UPHIOMKEHUAX.

BmpoueM, aGcrTpakmua — He MCKAOYMTENbHAA LPUHANIIEHKHOCTH MaTe-
MATHKH: OHA CBOHCTBeHHA BCAKOH HAayKe, da U BCeMY TeJIOBEYOCKOMY MEIIIIe-
Hmio BooGwe. IT09TOMY OTBNEYEHHOCTH MATEMATHIECKEX nommm He mcdep-
OEBaeT eule 0co0eHHOCTeR MATEMATHKE,

© MaTeMaTHKa B OTHONIEHAM CBOHX abcTpaKkmmil OTIHYAETCA eme TeM, 9TO
0Ha, BO-NEPBHX, OCTaBJIAET B HAX NpeK/[e BCETo KOJHYeCTBeHHEEe OTHOMICHAR
M NPOCTPAHCTBEHAHE (GOPMEI, OTBIEKAACH OT BCErO OCTaNLHOro. Bo-BTOpHX,
MaTeMaTHUecKnme aOCTPAKOME BO3HEKAIOT 4epe3 palk cTymeueir; OHH HAYT B
OTBIIEYEHAR ropasfo Aanbme, eM abcTpaknum, OOKYHNE B €CTOCTBCHHHEX
HayHKax. JTH [[Ba MOMEHTA ME! JaJbIIeé TOXPOGHO BEIACHEM Ha HPHMEPAX OC-
HOBHHIX IOHATHI MaTeMaTaKA: 4ncia © Puryps. Hakonen,— u 570 Gpocaetcs
B []1a3a,— MAaTeMaTHAKA, KAK TaKOBas, caMa mo cebe BooOure MOYTH MEIMKOM
BpAIaeTCH B KpYTry abCTPaKTHHX HOHATHE m X ceaseil, Ecnn ecTecTBOMCHEI-
TaTeNb ANAA ROKA3aTeIbCTBA CBOMX y'rnepmnenm”{ nocToAHHO ofpamaerca K
OLHTY, TO MATEMATHK NOKA3HBAET TEOPEME TOJBKO PACCYICHNAMA W BH-
KIIAXKAMA. ’

Komeuno, i MATeMATHKH U1 OTKPHTAA CROMX TEOPEM H METOJOB HOCTOMH-
HO TOJB3YIOTCA MOJeAAME, (r3udecKAMH AHAIOTHAME, OOpAIAlOTCA K MHO-
JKeCTBY OTHENLHHX, COBOPMEHHO KOHKPOTHEIX NpHEMEpOB u T. n. Bce 8To cary-
JKAT PEANBHEIM HCTOYHNKOM TEODHH, CIYMUT JJIA HAXOMIEHHS ee TeOpeM, HO
KamJgas TeopeéMa OKOHYATeIHHO BXONAT B MATeMATAKY TOIBKO TOTAA4, KOT7A
'OHa CTPOro Ji0KasaHa jiormuecKAM paccysaenueM. Ecam 6u reometp, Rokia-
ABIBAA 0 HOBOH OTKPHITOH BM TeopeMe, CTAJl JIEMOHCTPHPOBATEL €e Ha MOJeNfAX
¥ 5THM OT'DAHMYMIICHA, HAKTO M3 MaTOMATHKOB He HpH3Hayx O TeopeMy HOKa-
saunoii. TpeGosanme doxazams TeopeMy XOPOLIO M3BECTHO YiKe H3 MKOJBHOIO
Kypca reOMeTpu#, M OHO NPOXOAMT Yepe3 BCIO MaTeMaTuky. Mm Moram Ou
B3MepATh YT Yy OCHOBAHMH THICAYH PABHOGEPEHHHX TPEYroJLHHKOB G Or-
POMHOH TOYHOCTBIO, HO 3TO HEe Aaj0 OH HAM Hamemamuueckozo doxazamesv-
cmea meopems 0 TOM, 9TO YIIH IPH OCHOBAHHE PAaBHOGEXPEHHOTO TPEYTOIb-
HaKa paBHH. MaTematmra TpeOyeT BHIBECTH 3TOT pPe3YILTAT W3 OCHOBHEIX
nonaTA# reomerpmm. (Temeps mpu CTPOTOM W3/I0}KEHAM TeOMETPHE CBOMCTBA
OCHOBHHIX DOHATUI TOYHO ¢opmMyanmpyoT B akcmomax.) M Tak Bcerga:.nmora-
3aTh TEOPEMY /il MATEeMaTAKA O3HAYAET BEIBECTH €€ IIyTeM pPacCy:KACHHA U3
HAYaJBbHBIX CBOMCTB, IPACYINNX TeM NOHATHAM, KOTOpHe UTYypEpPYIOT B 9TOH
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Teopeme. Taxmm o6pasoM, He TONBKO HOHATHA, HO H METOJ MAaTeMATHKHA OKa-
3HBAETCH OTBIIEUEHHEIM, YMO3DHTENbHEIM.

Cava MaTeMaTH9ecKHe BHIBOAH OTAMYAIOTCH GONBINON JIOTHAYECKON CTpO-~
rocTeio. MaTemaTmueckoe paccyskaeHHe WUPOBOJHTCA C TAKOH CKPYHIYJIe3HO-
CTBI0, KOTOpasA fieliaeT ero OecCHOpDHHM H YOeIHTeNbALIM AJIA KarKA0I0, KTO
TOJABKO €ro HoHMeT. IJTa CKpPYHYJIe3HOCTh M YOeqATeILHOCTH MaTeMaTHde-
CKEX [OKA3aTeJIbCTB XOPOWIO M3BECTHA yKe M3 Kypca cpeisell mioas. [Ja m
caMH MaTeMaTHIeCKHMe HCTAHE NPEACTABIAIOTCA COBEpPIIeHHO GeccrmopHLIMA.
Hepmapom roBOpAT: «IOKA3aTh KAK JBAKMAE B YeTHpe». 3[eCh MaTeMaTHde-
cKRoe CooTHOmeHue 2 X 2 = 4 HepeTca UMeHHO KAK 00paseln HeOI[;0BePHHAMOCTH
u GeccropHOCTH.

Onuaxo CTpOrOCTh MATEMATHRH HE abcomoTHA: 0Ha pasBEBAeTCH; HPAH-
IWiH MATOMATHKA He 3aCTEUIM Pa3 HABCET/a, a ABHKYTCA M TOXKe MOTYT CAYy-
MHETH B CIAYKAT OpeJMeTOM HAYUHHX CHOOPOB.

B KoHe4YHOM cUeTe UCMOUNHUK NHCUSHEHHOCIMU MAMEMAMUKL 3arAGHaAEMmes
6 MOM, 4MO ee NOHAMUSR U 8616008 NPU 8cel Ce0Ell OMEACHEHHOCINE UCT00Am, KaK
MblL Yybedumen, us OelicmeumesvHOCIMU U HATOOAM WUPOKUE NPUMEHEHUR 8 OPY-
2UX HAYKAT, 6 METHUKE, 60 6cell MUIHEHHOT NPAKMUKe; amo —t camoe 2aasHoe
DAR NOHUMAHUA MAMEMAMUKY. .

HcxmounTenbHad IIMpPOTa OpAMEHEHHA MATEMATHKE -LPEJCTABIAST TOMKE
OflEy W3 XapaKTepHHX ee 0cOGeHHOCTeH.

Bo-meperx, ME IOCTOAHHO, YyTb JIE He €XXEYaCHO, Ha HOPOHBBOACTBE,
B GuTy, B OOIIECTREHHOH MUBHE NOoNb3yeMca HamGomee pacImpoCTpaHeHHEMA
OOHATHAMY M BHIBOJAMA MATEMATAKH, BOBCe He 3ajyMmBasch o6 aTom. Tax,
MBI IpUMEHAeM ApAPMETHRY, CUATAA JHA HIE PACXOXH, a MOACIHTHBAA TJIO-
majb KBAPTHDEH, WCIO/IB3YeM BHBOJE IeOMETDHH. Busoam »TH, KOHEWHO,
04eHb HPOCTHE, HO MOe3HO BCOOMHHTH, 9T0 KOTA2-TO B APEBHOCTH OHH GHLIH
OHEM W3 BHICHIAX HOCTHKEHWH 3apOKIABINGHCA TOTAA MaTEMATHKY.

Bo-Bropmix, Bca cOBpeMeHHAS TeXHAKAa Obiiia O HeBo3MO;kHa 0e3 Mare-
Matuxa., Bes Gomee mnm MeHee CIOKHHX pacdeToB He 00Xof@Tcs, HOMKanyH,
HE OJHO TeXHMYeCKOe yCOBepPMIeHCTBOBAHME; B PA3BUTHH e HOBHX 00macTei
TOXHHKA MaTeMaTHKa HrpaeT OYeHbL BAJKHYIO POJb.

Hawromnen, moutn Bce HayKE 0Gosiee MM MeHee CYINECTBEHHO HOIBL3YIOTCH
MaTemaTaKod. «TouHEe HayKE» — MeXaHWKa, acTpoHOMUsA, GU3HKa, a TaKKe
B Goambmoi Mepe M XEMAS — OGHYHO BHPAKAIOT CBOH 3aKOHH (opmynamm
{HaK 5T0 BHAKOMO Ka;KAOMY eIle CO MIKOJLHOHA CKaMbH) M Pa3BHBAIOT CBOU TEO-
PHEH, A POKO ACIONb3YS MaTeMaTAYecK annapaT. bes MaTeMaTuKku mporpece
STAX HayK Osu1 OH mpocTo Heso3MokeH. IToaTomy Kak pas morpeSHOCTH Me-
XaHOKW, aCTPOHOMAHT U (M3MKH Beerfa OKa3HBAIH IPAMOS, pemarom;ee BOBHOH~
CTBHE HA Da3BHTHEe MAaTEMATHKH.

B npyrmx maykax MaTeMaTHKa ATpaeT MeHLIIYH pOib, HO M TaM OHa Ha-
XOJJAT Ba)KHEE NPEMEeHEHHA. HOHEYHO, B N3yYeHAN TAKAX CJIOKHHIX ABICHHH,
KaK ABNeHWA Omojormdyeckme W OOMECTBeHHHE, MAaTEMATHUeCKHE MeTON. IO
cyIecTBY He MOMKeT ATPAThH TAKOM e PONH, Kax, cKameM, B Pusmxe. Beerna,
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a 3fech TeM Gojiee, MpAMEHEHN® MAaTEMATAKA HMeeT CMECI TOJBKO B CHHCHAR
¢ ray0oKoii Teopueil KOHKperHoro aBienuA. 06 9TOM BaKHO HOMHATH, 9TOGH
He cOHBaTHCA HA MPOCTYIo UIPy B GOpMYJIE, 38 KOTOPOM HO CTOANO OH HmKa-
Koro peaiaLHoOro comepsxaunsa. Ho Tax mnm mEAave, MaTeMaTEKa EaXORUT upH-
JI0KeHAA MOYTH BO BCEX HAYKAX, OT MEXaHHKA 0 HOAMTHICCKOR BKOHOMHM.

HauoMHAM HECKONBKO IPHEMEPOB OCOGOHHO GaecTAIMX IpEMEHeHHH Ma-'
TOMATOKE B TOYHHIX HAYKaX U TeXHHKE.

Onua @3 caMeIX fajeKWX HaHMeT coaHeYHOH cmcreMn HemTtyn Gmna or-
Kpura B 1846 r. ma ocHOBaHAEM MaTeMaTH4YeCKHAX pacueToB. AHAIH3HPYA He-
DPaBAIBLHOCTA B ABHKOHWH IJjIameTH ¥ paH, acTpoHoMuH Afamc u Jlemepne
OpENUIA K BHBOAY, 4TO HelPABMILHOCTH DTH BH3BAHE IPATS/KEHHEM APYyrod
nnageTH. Jlerepbe Ha OCHOBAHWH 33KOHOB MEXAHHKH M 33KONA TATOTEHWS BH-
QUCAAT, TR 9Ta MJIAHETA AO/KHA OHLIA HAXONUTHCA, ¥ HAOII0faTeNb, KOTOPO~
My ou 06 5TOM cOOGmAII, BN €e B TEACCKON TaM, IAe yKasax Jlesepne. 10
OTKpHITAe GRIIO HE TOJBKO TPHYMPOM MEXaHHKE W aCTPOHOMAH, 0COGEHHO CH-
cremn Honepumka, Ho Taioke TpuyMPoM MaTeMaTHUeCKOro pacuera.

Jpyroit, e MeHee yGeamTe;sbHEIl IPEMEp IPEACTABIAET OTKPHTHE SIICK-
TPOMATHATHHIX BONH. ARTamickni ¢msuk ~Makcpenn, o6o6mas ycTanoBiaeR-
HEI® ONEITAME B3AKOHH BJICKTPOMATHHTHHIX ABJIEHMI, BHDASWJ 9TH 3aKOHH B
Baje ypasHenHi. /I3 ypaBHeRWil OH 4MCTO MaTeMAaTHYECKH BHBET, YTO MOTYT
CYIXecTBOBATH HJIOKTPOMATIATHEI® BOIHE M UTO OHU HOJKHE PACHPOCTPAHATLCA
¢o cropocThio cBeTa. Ommpascs ma 5T0, OH IPEIOKAI BJIEKTPOMATHHTHYIO
TeOPHIO CBETa, KOTopas 3aTeM OHia BcecTOpOHRe pa3BuTa m o6ocmosama. Ho,
RpoMe TOro, BHBOA MaKcBenna TOIKHY: Ha IOHCKHA 5IeKTPOMarHETHHX BOJIH
9HCTO IIMEKTPAIECKOTO MPOHCXOMASHWA, HAampAMep HCHYCKAeMEIX. 1DH Koje-
GaTennHOM paspsage. Taxme BonEW GeLIE MeEiiCTBHTENBHO oTpuTel 'eprem. -
A Bcrope A. C. Tomos mamen cpeacrsa Bo3Gymjenns, mepefaul m TMpHeMa
BJIeKTPOMArHUTHHX Konebanmmil, BrBea WX B 06/1aCTh MIMPOKHX UpAMEHeHU
H IOJIO}KHJI TeM CaMbHIM HAYajgo0 BceH .pagmorexmmke. B oTKpuTam papmo,
cTaBmero o6uiMM AOCTOSHMEM, CHIDAJH OOIBOIYIO POTH TAKMKE Pe3ysbTAaTH
YHCTO MATEMAaTHISCKOro BHBOAA. .

Tax or maGmomenmit,— KaKOBH, HATPEMEp, HAGIONEHAA OTKIOHEHHEH
MAaTHUTHOM CTPeJIKH 5JIeKTPAYSCKAM TOKOM,— HayKa HjeT k o6o0menuio, X T€0-
pan saBneunAit, K GOpMYIMPOBKe 3AKOHOB B MX MaTEMATHISCKOMY BHPAM{CHHIO.
s srEx 3aKOHOB POMIAIOTCA HOBHE BHBOAH, W, HAKOHON, TEOpPHA BOILIO-
W@aeTcA B MPAKTHKe, KOTOPAaAg B CBOIO OYePegb AaeT TeOpHA HOBHIE MOI[HEI®
EMIYJIbCH K pasBUTHIO. ’

Ocobenno 3aMeqaTensHO, 9TO Jaske caMEle aGCTPaKTHEE DOCTPOCHHSA MAaTo-
MAaTHKH, BOSHUKIIAE BHYTPA Hee caMOil, yKe Ge3 HemocpeACTBEHHEIX TONYKOB
CO CTODOHH @CTECTBO3HAHMA HNE TEXHWKA, HAXORAT TeM HO MeHee IIIOOTBOP-
Hu® npaMenenus, Hampuvep, Muumbie yHcia noasunnch Ha cpeT B aareGpe,
7 [o;iroe BpeMs UX PeajibHEIl CMBICI OCTABAJICA HEHOHATHHIM, HA UTO HOKABEI~
Baer camo uX HasBaume, OJHAKO nOCJe TOTO, KAK B HayaJe IPONLIOTO CTOJe-

' THA M GRUIO NRHO reOMeTPUYECKOe TONKOBAMUE (cM. Tmasy 1V, § 2), MmBaME®
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9ucHa BHONHO® YKpDeNWJNCh B MaTeMAaTHKe, W BO3HBKiAa o0mupnaa Teopma
dyuxnuii KOMOJeKCHOi mepemenuoll (T. e, DepeMeHHOR Bmjaa % -+ y]/:—i),
Jra TeopHsa, TAK CHA3aTh, CMHUMEIX» QYHKIHA OT (MHAMHX» HepeMeHHHX
OKa3anach BOBCO HE MUUMLIM, 3 OYEHb PEANLHEIM CPEICTBOM peleHus BOLpO-
COB TeXUUKM. Tax, ocuosnaa teopema H. E. 3Hykopckoro o mopnemMuoit cuie
KpHUJIa CaMOJIeTa MOKA3EBaeTcA KAK pas cpejcTsamu sTod Teopum. Ta ke Teo-
PHEA OKAa3HBAETCA IOJE3HO, RanpUMep, IPH DelleHEH 3afia¥ O IPOCAYUBAHHEN
BOJH HOJ IJIOTHHAME,— 3ajad, 3HAYeLNe KOTODHX OUEBHHO B ﬁepnon‘crpon-
TeAbCTBA KPYIHHIX rnnpoanempocraunun. :

Hpyroii, ne menée G:recTALni OplMep IpeACTABIAeT HeIBKIEA0Ba reo-
metpaal. Oua BO3HMKIA Ha NOYBE THICAUENCTHUX, TAHYBMHAXCA CO BpeMeH
SBKJINMA MONKTOK R0KA3aTh AKCHOMY O DApAJLIENLHEX, T. 8, U3 3a7a9d, HMEB-
meii ymcro MaTematnaeckmit murepec. H. 1. Jlobawepckmit, cospapmui sty
HOBYIO [€OMOTPHIO, CaM OCTOPOIKHO Ha3HBAJ ee «BooOpataemofin, Tak KaK He
MOT. yKa3aTh €€ pealbHOro 3HaueHHsA, XOTA A OhJI yBepeH B TOM, 4TO TaKoe
.3navenne ee Haiinercsi. BeiBosnl ero reoMeTpum KasanMch OONBMHHCTBY Be TO
970 «BoOGpaKaeMEIME», HO fake HeBouGpasuMuME 1 uenenumu. Tem He Meuee
njen Jlo0aueBCKOro MONOKHIIA HaYajo HOBOMY pAa3BATHIO FeOMETPUH, cO37a-
HHUI0 TEOpHi pa3HLHIX HEIBKIAMTOBHX UPOCTPAHCTB; IOTOM JTH HIEH IOCTY-
MAAA ORHOH U3 OCHOB ofmell TeOpWW OTHOCHTEILHOCTH, OPHIEM MaTeMaTH-
9ecKAM anmapaToM BTOH TeopHH CJYMKNT OXHA U3 (opM HEIBKIMAOBOH reomer-
PAHE g9eTHpexMepHoro mpocrpancrpa. Tak, Kazapmuecsd NO MeHbmed mepe
HenOHATHRIME a6CTpPaKTIEE NOCTPOEINT Ma TeMa THKY 0Ka3aJ10Ch MOIIHBIM CPefl-
CTBOM pa3BATHA OXUOH M3 Baskueimux ¢usmuecknx Teopmii. Touno Tak xe
B COBpPeMEHHOI TeopHHM aTOMOHEIX ABJICHHEA, B TaK HA3HBaeMOll KBaHTOBOH
MexalldKe, CYLICCTBOHHO HCIONL3YIOTCA MHOIMe upe3ppiuaiino abcTpaKTHHe
MaTEMaTHIeCKNO NONATHA M TeOPHH, KaK, HanpaMep, nosaTHe GecKoueuno-
MepHOI'0 HmpOCTpAHCTBA W [Jp.

* Her myRgn yray6aaThcA B TepeYHCIEeHNe mpAMepoB; MEl AOCTATOTHO
OORXYepKHYAM, 4TO MaTeMaTHKa MMeeT INAPOYaiimrce NpPUWMEHEeHHMe B IOBCe-
IHEBHOH IPAKTAKC, B TEXHUKE, B HAYKe, IIPUYeM B TOYHHX payKax w Gonpmmx
npoGreMax TeXHWKH HAXO[AT TAKMKO N PHMeIeHMA TeOPWH, BHPOCIIH® BHYTDH
camoit MaTemaTEKHE. TakoBa oana E3 XapakTepHHX oco0eHHOCTeH MaTeMaTAKN
Hapafy C €e OTBIEYEeHHOCTLIO, CTPOTOCTHIO M Y 0eAmTeNbLHOCTHIO € BHBONOBE.

2. O6paThp BEWManme HA BCE DTH OCOGEHHOCTH MATEMATHKWM, Mbl, KOHEY-
HO, HO BHUACHMIHM ee CYUIHOCTH, a YKasajim, CKOpee, ee BHemINe IPH3HAKH.
3ajsaua cocTodAT B TOM, 9T06GH 00BLACHATL oTH ocobenHocTr. [[nA BTOrO HYKHO
OTBeTHTh, IO Kpaiimeii Mepe, Ha CIeQyiOLlNe BONPOCH:

Yro orpaskalor aGcTpaxtHeie MaTemaTtnyeckue nonstaa? Hawxos, wHmMm
CIIOBAMHE, DeasIbHLIA HpEeAMeT MaTeMaTHKu?

1 3xech ME TONLKO YKABLIBAEM ITOT OPEMep, He BAaBasch B 00bACHeRmsA, KOTOpHE
anravens Haiimer B raase XVII (tom 3).
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IToueMy oTBIeYeHHH® MATCMATHAYOCKHAE BHBOXH IPEACTABANIOTCH CTOMAL
ybenureqpHEIME, a HepBUYHEE HOHATHA CTOJMIb OYeBHAHHMHU? B geM, mEmMm
CIOBAMH, OCHOBaHWE METOJA. Ma'remamxn?’

MoseMy npr Beeii cBOel OTRIIEYEHHOCTH MATEMATHKA naxo,zm'r mupovai-
mee IpAMEeHeHHe, a He OKAa3HBAETCH NMPA3AHOH# Hrpoil B aGcTpaxmmn? Vnpme
CTOBAMH: OTKYIA 3HAYEHHE MAaTEMATHKH?

Haxouen, xakme CHJIEI RBAraioT PA3BATHE MATEMATHKW, HOSBONIAH e
COoeAuHATs 86CTPAKTHOCTH M IHpPOTYy IpHMeHenmit? VumMu cropaMm: B weM
colep/RaHme mMpOmecca Pa3BHTAH MATEMATHKHA? '

OzseraB Ha BTH BONPOCH, MH IOJYYEM o6liee NPEJOTABIOHES O IpeaMeTe
MaTeMATHKZ, 00 OCHOBAHWAX €e MOTO[a, O ee 3HAYeHWN W pDASBHTHH, T. e.
woWMeM ee CYIHOCTS.

Npeanncter @ MeTaU3MKA He TOJNILKO IYTAIOTCS B PEMIEHAM 9TAX KOpPEH-
HHEIX BOIPOCOB, HO AOXOAAT RO HOJHOTO H3BPAIEHAA MATOMATHKH, BHBODAYH-
Baf ee B OyKBaJbHOM CMEICIe HausHaHKY. Tak, Baad KpailHIO0 OTB/1€I@HHOCTD
a yGexaTenbHOCTs MaTeMaTHYeCKHX BEIBOJOB, MIEAJIMCTH BOOODAKAIOT, YTO
MaTeMaTHKa IPOACXOAAT U3 YMCTOTO MEIII/IeHHS. '

B neiictBETENBHOCTH MaTeMaTAKa He aeT HUKaKHX OCHOBaHHM JJIA Hjea-
ausMa m MeTau3mKm; KaK pa3 HaoGopoT: paccmarpmBaemas 0OBEKTHBHO BO
BCeX ee CBABAX W PasBHTHH, OHA JAeT eme OfHO GiecTaiNee HOATBOPIKACHHEE
JAUATEKTHTOCKOr0 MaTepHA/IM3MA M KaKAEM CBOMM IDAroM OINPOBepraeT maea-
aa3M @ MeTagusmKy. Mu y6egmMcsa B 9TOM, KOTla HONLITaeMCA Aajke B CAMBIX
0o6HAX YepTax OTBETHATL HA IOCTABJIEHHAEE BHIIE BOIPOCH O CYLIHOCTH MaTe-
MaTaKE. Mu yGeguMmca Takike, 9TO OTBOT HA BTH BOLHPOCH yJKe SaKII0YAETCH
B IIOJIO)KEHUAX, YCTAHOBICHHHX KJIACCHKAMA MADKCH3MA KAK OTHOCHTEIHHO
MaTeMaTHKH, TAaK H OTHOCHTeNILHO OPHPOAK HAYKH H nossamns pooGmme. Jlas
IpeBapATeILHOr0 BHACHEHAA HTAX BOIPOCOB ZOCTATOYHO PACCMOTPETH OCHO-
Baunsa apudMeTnKM ¥ diIeMeHTapHO# reomerpmm. K HaM Mo m ofpartmMcs.
JannHeitmee npoHAKHOBEHHe B MATEMATAKY, KOHEYHO, YIAY6AT M pasosser,
HO HAKAK HE OTMEHHT HONYYeHHE® HPH STOM BHBOJIHL, -

§ 2. APUHOMETHKA

1. Ilonatre 0 gmcie (MBI TOBOPHM IOKA TONBKO O IEIHX IOJORHETENB-
HHX YACJIaX) — 9TO HOHATHE, TaKoe Ui Hac NpPHBHYHOe, BHpaGaTHBaLOCh
ouens MeyieHHo. 06 5TOM MOMKHO CyANTH XOTA OBl IO TOMY, KaK CUMATAJH Ha-
POnH, elje cOBCeM HEJAaBHO CTOABMIAE HA PasHWX CTYHEHAX HepBOOHTHO-06-
IJUHHOTO  CTPOA. ¥ HEKOTOPHX M3 HUX He ORUIO jayKe Ha3RaBMA JIA 9YHCEN
Gonpme ABYX maW Tpex, Y APYTHX CUeT e Aajblue, HO TAK WJIE HHAYe OH
CPaBHETEIbHO OHICTpPO KOHuaJCA, H Q GonbmmeM 9wWcIe OHE TOBOPHIIE IpocTo

. «MHOT'O» HJIM «HEHCUHCIAMO». ITO noxaaunaeT 9T0 3amac ACHO pa3In4aeMHX
qAceT NAKAIMIMBANCH Y JIOAeH IOCTEIEHHO.

Brawane mogm He MMeJIM NOHATAA O 4UCAe, XOTH O moram IIO-CROEMY
CYAHTH 0 pa3MepaXx TO# iU EHOH COBOKYNHOCTA Belleil, BCTpeYaBIIEACH B HX
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_ mpaktuke. Hafio AyMaTh, 4TO 9HCIO BOCHPHHAMAJIOCH MMH HEIOCDPECTBOHHO
Kag HeOTheMJIeMOe CBOMCTBO COBOKYLIHOCTH HpeJMeTOB, KOTOpoe, OAHAKO,
enie HMA gBHO He BRAEAANOCH. MH HACTONBKO NPHBHKIH K CYeTy, 9TO OABA
" J1E MokeM ce6e 3TO LPeNCTABATH, HO IIOHATH 3TO MOMKHO .

Ha Gonee BHICOKOM CTYmeHM YHCJIO Y€ YKa3KBaeTCA KAK CBOMCTBO COBO-.
KYOHOCTH OPeIMeToB, HO elle He OTREAAeTCA OT Hee KaK «OTBIEYeHHOe THCIION,
KaK 9AcI0 BOOGINe, He CBA3AHHO® ¢ KOHKDPETHHIMA mpeAMeTaMA. JTO BHJHO M3
TAKEX HABBAMWA WMCE] y HEKOTODHX HAPOXOB, KaK «pyKa» QA LATH, «BeCh
9eJI0BEK» — AAA ABagOaTA M T. O. 3[ech OATh HOHAMaercd He OTBIIEYEHHO,
a OpOCTO KAaK «CTONBKO Ke, CKOJIBKO HmajbleB HA pyKe», HBaAUATE — KaK
«CTONMBKO Ke, CKOJIBKO BCeX maJbleB y JenoBeka» u T. n. CoBepmenHo aHamo-
IEYHO Yy HEKOTOPHX HApOAoB He OHIIO, HanpAMEp, HOHATHI «qépnmii-», «TBED-
Ay, «xpyranis. YToOw cka3aTh, 4TO mpeaMeT 9epHEHIl, OHA CpPaBHMBANIH
ero, JOMycTHM, ¢ BOPOHOM, a 4TOGH CKa3aTh, 41O HMeeTcs HATH NPEJMOTOB,
OHF OPAMO CPABHABAJIA 9TH HPeAMETH ¢ pyKoil. DriBamo m Tak, 9To pasHme
HABBAHEA YACEN YHOTPEGIAMECH KA PA3HOTO POJiA- MPEIMETOB: OHE WECIIA
DA cdYeTa JHOfeH, Apyrue JUis c9eTa JOROK M T. . A0 RECATH Pa3HHX COPTOB
grcen. TYT HOT OTBIIeYeHHKX Yucel, OHA ABAAIOTCA KaK OH «AMeHOBAHHEIMMUY,
OTHOCAILIAMACA TOJIBKO K ONpe/IeIeHHOMY POAY UpeaMeToB. ¥ JPYTHX HapPOJIOB
BOOGIe HET OTHeNBHHX HA3BAHHH JUIA WMCel, HampuMep HeT CJI0Ba (TpH»,
XOTA OHH MOTYT CKa3aTh: ¢TPH UeJIOBEKA», B TPeX MOCTaX» H T. H.

ARHaJIOrMY9HO 9TOMY ME JIETKO I'OBODHM, YTO TOT HJIM HHOH mpenMeT gep-
HEIf, HO TOpasfgo peske FOBOPAM O «IepHOTE» caMmoil mo cebe,— 3TO MOHATHE
npeacTapisiercs Gosee aGeTpakTHRIME.

Uncao mpeAMeToB eCTh CBOMCTBO HEKOTOPOH HX COBOKYOBOCTH, 9HCIO
JKe, Kak TaKOBOe, WHEIMM CJIOBaMd «OTBJIEI6HHOE 4HCJIO», 8CTh 3TO CBOMCTBO,.
OTBIIEYeHHO® OT KOHKPETHHX COBOKYIHOCTEH M MEICIEMOe ye caMo mo cebe,
wopo6HO «aepHOTEH, «TBepAOCTH» H T. m. Hak vepHoTa ecTs obmee cBOMCTBO
IpeaMeTOB HMBeTa yIJid, TaK 4ACJIO «OATHY eCTh 0buiee CBOACTBO BCEX COBOKYN-
HOCTell, comepskaliuX CTOJRKO jKe IIPeAMeTOB, CKOABKO majbleB Ha pYyKe.

1 B camoM feiie, BCAKASA COBOKYIDHOCTh IpeAMeToR, Gyiub To crago oBen HIE MO-
JIGHHBIA JIPOB, CYNIECTBYET M HEMOCPe[CTBEHHO BOCIPUHMMAaETCs BO Bceil cBOeH KOH-
KpeTHOCTH U CI0EOCTH. Bhitenenue B Hell OTHeBHRIX CBOHCTB B OTHOmMEHEH eCTh pesyabTaT
H3BECTHOro " aHAJH3a. |IPDHMHTHEHOE MHINJCHMAE elle He JeJ8eT TAKOro amamusa, a Geper
06TLeRT TOMBKO B HestoM. Ilogo6HO 3TOMY, HampaMep, 9esoBeK, He 3aHMMABIIMMNCH MY3HI-
Koif, BOCOPHAEMAET MY3HKAJLHO® NpOW3BeleHre, He BHIAGNAA B HeM HeTajeil MemoxuHu,
TOHAJIBHOCTH H T. M., B TO BpeMs KaK MY3HKAHT JIeTKO AHAJM3HPYET JaiKe CIIOMHEYIO
cnMPorn. ’ .

2 B ofpazoBaHmH DOHATHI O CBOMCTBAx mpeaMeroB, GyAb TO HBer MM UHMCIEHHOCTH
COBOKYIHOCTH, MOKHO pasiHiATh TPH CTYHNeHH, KOTOpHe, BHpOYeM, HENb3H  C/ARIIKOM
CTpOTo pasrpagEYEBath. Ha NepBoil cTymennm cBOHCTEO Ompefe/siercs NPAMEM CPABHeHHEEM
IIpeIMeTOB: TAKOH 7Ke, KAK BOPOH; CTONBKO e, CKOJLKO Ha pyre. Ha BTOpo# cTymeHR 1To-
ABJsETCH NPAAAraTeNbEOE: TePHL KaMeHb, AHANIOTEYHO — THCIATEILHOS: UATH NEPEeBLeB
& 1. 1. Ha Tperbeil cTymeHE cBOHCTBO OTBICKAGTCA OT IpPefMETOB M Moker GErypEpoBarh
«KaK TaKoBOe», KAK (ICPHOTA», KAK OTBIIEYEHHOS UMCJIO (TATHY U T. .
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Ilpm osToM caMa paBHOUMCIEHHOCTH YCTAHABIHBAETCS HPOCTHM CpaBHOHEEM:
Gepst mpeaMeT M3 COBOKYIHOCTH, MEI 3aruGaeM OJMH Hajiel M TAK HEepecudTH-
BaeM mX 1o uajbmam. Booblxe comocTaBjIeHHeM IPEIMETOB ABYX COBOKYIHO-
cTel MOXKHO, BOBCe He IOAL3YACh UHCJIAMH, YCTAHOBHTH, OfMHAKOBO® JH B
HEX 9ACJ]O npeaMeros. Tak, rocTa, paccaKHBasach 3a CTOJIOM M HAYEro He CIH-
Tas, JIerKo NONPaBJIAIOT XO3ARKY, ecam oHa 3abmia ofwn nprbop: OMAH TOCTH
ocranca 6e3 mpubGopa.

Taxmm oOpasom, Me:KHO JaTh CiIefymoliee OmpefeleHHe gHmcia: XKawdoe
omdeavHoe wucao, kKak «06a», «NAMvY U M. N., €CMb CE0UCMEO COBOKYNHOCME
npedmemog, o6uee 0An eécex COBOKYnHocmel, npedmemsl KOMOPHL MOIHO CO-
nocmagumdv no 00HOMY, U PASAUYHOE Y MAKUZ COGOKYnHocmell, OAR% KOMOpHE
maxroe CONOCMasAeHUe HEGO3MOHCHO, '

[a Toro wToOH O6GHADY;KHTh H SCHO BHJEIATH dTO ofliiee CBOMCTBO,
T. @. AuA TOro 9T00H 06pa3oBaTh NMOHATHE O TOM HJIM MHOM YHCje H JaTh eMy
Ha3BaHME (IECTLY, ¢[eCATHY M T. A., HYKHO OHI0 CPaBHETH MERAY co0oii He-
Majl0 COBOKYMHOCTeH mpeameroB. Jliofif cudTandm Ba MpOTAKEHHH ROITHX IO-
KOJIeHNH, MAVIINOUK Pa3 OBTOPAA ONHY H Te Ko Onepanud, X TaK Ba ODPAKTHA=
Ko 00HADY)REBANH 9HCIA ¥ OTHOWIGHUA MEKIY HEMI.

2. JleiicTma, omepanuy HAJ YUCIAMA BO3HHKAIH, B CBOIO OYepemb, Kak
OTpa’KeHEE peaybHHX AeilcTBHIl HAJ KOHKPETHEIMM IPEMETAME. TO 3aMETHO
O B Ha3BanMAX umcen. Tax, HA@mpuMep, y HeKOTOPHX MUJSHNEB UWCIIO «HABA-
ANATH NIECThY MPOU3HOCHTCS, KAK ¢HA JBA [eCATKA A KJafy CBEepPXy IecThb).
fcro, uTo 3mech OTpaskaeTcd KOHKDOTHHIA C1t0c06 IepecaMTHIBAHUA mpeaMe-
toB. TeM Gojiee ACHO, YTO CIOMEHHe UHCET COOTBETCTBYET CHIAAWBAHMIO, CO-
e[IMHOHAIO {BY X HIIH HECKONBKAX COBOKYMHOCTed B oimy. Tax ke nerko saners
KOHKDETHBIH CMEIC] BHYATAHHEA, YMHOMEHWA W JleleEMA (YMHOKeHMe, B 9a-~
ctHOCTH, B GO/ILINONA Mepe NPOMCXOANT, BUAUMO, OT CYeTa PaBHEIMH cononyn—'
HOCTAMA: 1O 2, IO 3 U T. I.).

B mponecce caera aioa OTKPHBAIK ¥ YCBANBAJIN He TOJILKO CBABH MEMKIY
OTHENTHHHIME 9MCJIaMd, Kak, HaIpAMep, TO, 4To jBa B Tph OyHeT msATh, HO
YCTAHABNMBAJA HOCTEeNEGHHO H oOmme sakomel. Ha mpaxTtake o6mapy:xupa-
JI0ch, 9TO CyMMa He 3aBHCHT OT IHOPAMKA CJIaraeMbIX HJIH 9TO Pe3yJIBTaT Cuera
AAaEHHIX ITPEAMETOB He 3aBHCHT OT TOro, B KAKOM HOpA/Ke STOT CHYeT IPOH3BO-
murcAa. (Iro mocnemuee OGCTOATENHCTBO HAXOMUT BHPAMKEHHE B COBIAeHHE
«IOPANKOBHX» M (KOIMYECTBEHHEIX)» UNCeN: IePBHIA, BTOPOH M T. A. M OJWH,
pBa n T. x.) Taxnm oGpazom, 9acsa BHCTYANN He KaK OTACIAbHEIC A He3aBACH-
MHIe, a B CBA3H APYT € APYToM.

Opmz gmena BHIPA)KAIOTCA depe3 APYrHme faske B HAa3BAHWAX M 3aIHCH.
Tax, «apagmaTh» osHauaer «gsa (pas3a) HecATh», mo-$panmyscku 80 — «ue-
THpe-gBafmaThs (quatre-vingt), 90 — «ueTmpe-nBagUaTH-IECATEY, 8, HANDH-
mep, pamckue nadpmu VIII, IX ozmavawor, uro 8=5+3, 9=10—1.

B ofmem, BosuAKan® He NPOCTO OTAENLHEIE UHCIA, & CUCINAMA YACEN C ee
CBABAMHA H 33aKOHAMO.
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ITpedmem apugmemuru cocmassaem UMEHHO CUCEMA YUCEA C €€ COABAMU
u zakoramul, OTHenbHOE OTBIIEYGHHOE YHCJIO caMo 1o cefe He WMeeT colepKa-
TEeJbHLIX CBOMCTB, M 0 HeM BOOOIIe MaJIO YTO MOKHO CKa3arh. Ecam Ml cipocEM
cebd, HaupmMep, o cBoiictBax umcaa 6, 1o 3amersM, yro 6=95-11, 6=3-2,
aro 6 ects gemmrens 30 m 1. u. Ho 3pmech Beloxy umcsio 6 ceAsHBaercsa ¢ Apy-
IEMH 9ECIAMHE, TAK UTO CBOMCTBA JAHHOTO WACIA COCTOSAT HMOHHO B €ro OTHO-
meHAAX K ApyraM gncaam 2, Tem Gomee Acuo, 910 BCAROE apAPMeTAYEcKOe ACH-
CTBHP OLDPEHEJIAST CBA3h, WM, HHKEIMA CI0BaMy, OTHOMICHHE MEKIY YBCIAMH.

Taxmm oGpasoM, apmdmeTnKa HMeeT HeJ0 ¢ OTHOMNOHEAME MEMKY WHC-
aamu. Ho oTHOmeHnMA Mexpxy uwWciaaMu ABIATCH OTBAGYCHHHIMH OoOpazaMm
PEANbHEIX KOIHYEeCTBEHHHIX OTHONICHHH MEKLY COBOKYIOHOCTAMK IIPEIMETOB,
HO3TOMY MOMKHO CKAa3aTh, WTO apugmemuxa ecmdv Nayka 0 PeastHux KoAUde-
CMSERNYT OMHOWENLAT, PACCMAMPUSAEHNT, 00HAaKO, OMEACHEHHO, MAK CKG~
3amyv, ¢ uucmom eude,

ApndpumeTnKa, KAK MH BHAAM, IPOMCXONAT He M3 YACTOTO MHILIGHAA, KAK
¢rapaoTcd M300pas;mTh MASANMCTEI, 4 OTPAsKaeT ONpPeJleIeHHEe CBOMCTBA pe-
AJILHHIX Belielf; 0Ha BOSHHKJIA B pe3yJbTaTe JOITOTO IHPAKTAYECKOTo OMMTA
MHOTHX WOKOJIeHHH.» ’

3. Uem ofmmpree | ciro)kHEe CTAHOBEJACh OOIMECTBOHHAA NpPaKTHKA,
TeM Goiree mWApPOKHe 3afaYd OBA cTasEna. Hymuo G0 He TONEKO 0TMEYaTh
HKOJIMIECTBO UPEAMETOB B 0GMEHHBATHCA MBICAAMEA 06 HX 4mcye, 9T0 Yyme Oo-
rTpeboBano POpPMIPOBAHAA NOHATHA YHCIA K HA3BAHWE 4mcelN, HO HARO OO
YUHTBCA CYMTaTh BCe O6IpMAe COBOKYmHOCTH (OyAb TO KMBOTHHE B CTaje,
IOpefMeTH Opu o6MeHe, [IHE A0 HAMEYEHHOr0 CPOKa H T. I.), PHKCHpOBATH M
nepefaBaTh ADYTHM peBYJbTATH Cdera, uTO Kak pas m TpeGoBajio comep-
MIeHCTBOBAHNA HasBaHOH, a 3aTeM M 0GO3HAYEHMT OAA YKCEI.

Brenenme ofosHauenmil Jyia umcea, MAyimee, MOBAJEMOMY, OT CAMOTO
3apOKIeHNA NECHMEHHOCTH, CHIPAJI0 I'POMAAHYI0 POJib B PA3BATHE apadme-
Taxa. Hpome Toro, 510 G mepBHd Wwar K MaTeMaTHYECKAM 3HAKaM u Gopmy-
stam BoobGme. Crenyrommit mar, coCTOABMANR BO BBEJGHME 3HAKOB A7 & padMe-
TAYeCKEX HeiicTeuil M GyxBemHoro 0G03HAaYeHHA [iIA Hem3BecTHOro (%), OHin
cleslaH TOpasfo IO3MKe,

ITonsiTme wmcna, Kax BCAKO® aﬁcwpaxmoe [OHATHE, He AMEEeT OJHOTO He-
HOCPENCTBEHHOr0 06pasa, ero Helb3s NPEACTABHTH, & MOMKHO TOJLKO MEIC-
ante. Ho Mucas ofopMnserca B asuke, mosTomy Ges masBauma Her W NOHA-

1 Cnopo «apmMeTnKay OPORCXONAT OT TPEUECKOTO (HCKYCCTBO cuera» ¢kapmdiMocy —
YMACNO M ¢TeXHE» — HMCKYCCTBO).

% 9ro momATHO TAKKe H3 caMmx ofmmx cooﬁpamemm JImﬁaa abcrpaknma, oToeseH-
Haf OT KOHKPETHOTO OCHOBAHESN,— KaK YHCJIO OTBJIEKAETCs! OT KOHKDPETHHX COBOKYIHOCTeH
DpeMeToB,— ¢caMa 1o cee» He UMeET CMHICHA, OHA JKEBET TONBLKO B CBASAX ¢ XPYTHMH HO-
HATHAMA. STH CBA3H CONEPHKATCA yke B mOGOM BHICKA3LBAHNE, B GAMOM HEIOJIHOM Onpe-
RencHpd. BEe WX OHA JINIAETCH CONEPIKAHHA H 3HAYCHHS, T. €. IPOCTO He CYMIeCTEYer.
Cojiepskanne HOMATES OTBIEUEHHOIO WHCHIA JIOKAT B 3aKOHAX, B CBASAX CHCTEMEH THCE.
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risa. O603Hauenre ecTh TO K€ Ha3paH@e, TOJHLKO He 3BYKOBOe, a MMCHMEHHOE>
M OHO BOCIPOM3BOJMTCA MHCIBIO B BHAe 3pHTENbHOT0 obGpasa. Haupumep,
eciu A CHAsKY «CeMb», UTO BH IpeAcTaBidere? BepoATHO, He ceMb KaKAX-
HUOYAb IPEAMETOB, a IpekAe Beero TAQpPY «7»; OHA M CIY;KAT MAaT@PHAAILHOM
260m0uKO# JIIA OTBIHEYIEHHOrO YHCIA «CeMb». A TaKoe WMCIO, KAaK, HaIpHEMeEp,
18 273, samermo TpyAHee HPOH3HECTHE, 9¢M HAUMCATL, H YK BOBCe HEJIE3A C
TOMHEOH TOYHOCTHIO IpPeAcTABHTE cefe B oOpase COBOKYIHOCTH NPEIMETOSB.
Taxem oGpasom, oG03HaYeHuma DOMOIJIM, XOTA M He Cpasy, cO3JaTh NOHATUE
0 TAKWMX YECIAX, KOTOPEIX Yske Helb3f OHJIO OGHADYRHTHL B IPOCTOM Haliio-
IeHAW U HEemOCPeNCTBeHHOM HepecunThiBammm. B atoM GRuta mpaxrtEueckas
HEOGXOMMMOCTE: ¢ HOABJIGHHEM IOocyfapcTBa HY;KHO OO0 cobupaTh momarTm,
cobmpaTh U cHaGKaTH BOKCKO H T. H., 9T0 TpeboBaio omepanuii ¢ 0O4eHb GOib-
mAMA 9ACIaMMA. :

Mrtax, Bo-mepBhIX, poik 0603HaYeHHE [7IA YHCEN COCTOMT B TOM, 9TO OHA
Ja0T LPOCTOe BOLJIOLIEHAE MOHATHA OTBIeIeHHOro wmcima'. TawoBa pous
MaTeMaTATeCKHX 0003HavYeHMA BOOOIIe: OHH JAXOT BOLJIOINEHWE OTBIICYCHHEIX
vatematmuecknx mouartmit. Tax, | o3@agaer ciomeHme, I — Hem3BeCcTHOE
ameno, g -— mwboe mammoe dmeno # T. N. Bo-BTopmix,e.ofo3nauenms uamcen
FAI0T BOBMOMKHOCTH OCOOGHHO IIPOCTO OCYIIECTBIATL NEHCTBHA HAX HAMU.
Kamxnauit 3uaer, HaCKOZIBKO Jierde «OOACYHTAaTh HA OyMare», 4eM «B yme».
Taxoe e 3HaYeHWe MMEIOT MaTeMaTHYeCKHe 3HAKA A QopMyss BooGlie: OHH
I03BOIAIOT BAMEHATH YaCTh PACCYIK[AEHAN BHKIAAKAMHA, T. €. 9eM-TO HOYTH
uvexagmgecKnm. K ToMy ke, eciZ BHKJIaNKa HaIWcaHa, OHA MMeeT yKe ompe-
[eJIeHHYI0 JOCTOBepHOCTh., TyT Bce BUMHO, BCE MOKHO NPOBEDHTH, BCE OHPe-
renseTcA TOYHHIMHA mpaBmiaMmm. [[nA mpuMepa MoKHO BCIOMHHTH CJIOKEHME
ccronbuxom» wiam noboe anredpandeckoe IpeoGpasoBaHWe, Kak, HaHpEMep,
waepeHeceHHe B APYTYI0 9acTh DaBeHCTBa ¢ HM3MeHeHHeM 3HAKay.

W3 cxas3afmoro AcHO, 9410 6e3 NOAXONALIAX 0G03HATCHUH AJIA JHCeN apu-
veTEKa He MOruia Gu OPOABHHYThCHA Aajeko Bmeped. Tem Gomee coBpemennas
MaTeMaTHKA GEuIa GR IPOCTO HEBO3MOKHA 0€3 cIemmaTbLENX 3HAKOB B (opMyII.

Camo co6oif TOHATHO, 9TO JIOAW AAJIEKO He cpasdy CMOTIA BHpaboTaTs
;0BpeMeHHHI, ¢TOb YHAOOHKI, cnoco6 3amuch gncen. C IpeBHHX BpeMeHy pas3-
IHX HAPOAOB ¢ HAYATKAMN KyJBTYpPH HOABIAINCH pasHHe YHCIOBHe 0603HA-
1eHA#A, MaJI0 IOX0KAE Ha HAIIA COBpeMeHHEIe He TOJIBKO 0 Ha4ePTaHAO 3HAKOB,
10 @ 10 NMPUHIOHATNAM; He BCIOXY, HAIPEMEp, NOIb30BAIIACH MMEHHO JeCATHIHOR
;ACTeMO# (Tax, y APeBHAX BABHIOHAH OHiIa cMeTaHHASA NeCATAYHAA H MIECTH-
recatTupaynan cacreMa). Ha mpunaraeMoit Tabnnme mOKasame Add mpAMepa
—_— >

1 CTOMT 3aMETHTh, 9T0 HOHATHE O THCIAaX, KOTOPOe BHPAGaTHBAIOCH, KaK MBIl BAJIGNH,
; TAKMM TPYROM B TeUeHEE OYEHH [JOJITOr0 BpeMeHH, YCBAMBaeTCA Temeph peGeHKOM CpaBHA-
‘ensH0 nerko. Ilogemy? Bo-mepBsix, KOHe1HO, HOTOMY, 9T0 PeOEHOK CIHIOHT H BATHUT, KAK
13pOCIIEIe TOCTOARHO HONIB3YIOTCA IHCIAME, E OHH JajKe y9aT ero sroMy. A BO-BTODHX,
I0TOMY,— H HMEHHO Ha 3TO MBI XOTHM OOpATHATH BHEMaHNE,— UTO pefemOK HMeer rOToBLEe
uroBa H 06o3mavenma JUIA YHces. OH cHAYaja BHYdYHBaeT STH BHemmHe o6pasw wmcrna,
I IIOTOM YK€ OBIAHEBAET ero CMHICIIOM.
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LEKOTOpEle N3 0003HAYEHHH YHCe y PasHHX HapojxoB. B wacTHocTH, ME BAAEM,
YT [peBHHEe T'pEKH, 4 HOTOM M PyCCKEe IOJIL30BaJUCh ajdaBRTHEIMA 0603HA-.
weunamn. -Hamm cospeMensile «apabckue» mudpe m BooOme cmocob 3ammenm
ancen npomexoaar u3 Vagmm, orkyha omm Oputm 3amecennl apabamm B X B.
B EBpony, Iriie 0KOHIaTeNbHO YKOPEHHJIACH B TeYEHHEe HECKOIBKHX CTOJOTHI,

Ilepras 0coGeUHOCTS BaNIE CHCTEMEl COCTOHT B TOM, YTO OHA JOCATHYHASA.
Ho ocofennocTh 5Ta He OYeHb CyIIeCTBeHHAs, IOTOMY 4TO MOMHO Onuro Ol
MOJIL30BATHECA C YCHEXOM, CKa)keM, ABeliaguaTHpUUHON CHCTEMOH, BBERH 0OCO-
Oue o0o3HadeHHd AAA HECATH M OAMUHAANATH. ‘

I'napnaa ocobGennocTs mamed cucTeMsi 0003HaYeHAH COCTOMT B TOM, 4TO
OHA — «no3AKHONHAAY, T. €. B Heil Ofua ¥ Ta e nudpa MMeeT pasEoe 3Eade-
HAe B BaBMCHMOCTH OT 3aHAMaeMoro mecra. Tak, manpumep, B 0603Hauenud
372 mudpa 3 obosumauaer ymcno cOTeH, a 7 — YHCIO AECATKOB. Taxoi cocod
3aUMCH He TOJALKO KPAaTOKR M IPOCT, HO KpaiHe obiersaer BHYHCIeHAA. PaM-
cxne 0603HAYOHHA Kya MeHee YEOOHLL: To e Trca0 372 3anMmeTCH H0-PAMCKE
tax: CCCLXXII, a ymuoskars Gospmme 9mCla, 3a0ACAHHEE LO-DUMCKHE, CO-
BCEM HeynobHo.

. losmnuonnas 3ammes umcen TpebyeT, UTOOH KaK-TO OTMEHAJICH HPOLY-
IIeHHBIA Pa3psAfi, TAK KaK eCIIH ero Be 0TMeJaTh, TO Mi GyieM myTaTh, HanpH-
Mep, TpMcTa ORMH W TpHANATH ofEH. Ha MecTe IpPONYIIeHHOro paspafa cra-
BUTCS HYyJb; Tak Mbl pasnudaem 301 m 31, B sauarounom Bnfe HyIb noABAAETCS
y’Ke B HO3JHUX BaBIWJIOHCKMX KimHOnuwcax. CAcTeMaTHdecKoe BBEJeHHe HYAA
OBUIO MOCTHI(EHVWEM MHAMAINEB 1: 0HO-TO ¥ IIO3BOJIMIIO UM JOBECTH IO KOHHA WO~
BUNHOHAYI0 CHCTEMY 3amMCH 9HCEN, KOTODOH MH ceddac [Ob3yeMcs.

Ho sToro mamo: HyZs CTal TOMe 9HCIOM, BOMAA B cucTeMy umcen. Cam
10 cefe HYNb ecTh HAYTO — HA CAHCKPHTCKOM (IPeBHEMHAMUCKOM) S3HKe OH
TaK ¥ HazeBaeTcA: «oycToi (¢clinga), HO B CBASH ¢ APYTHME YWCIAME HYIh
npuobperaeT cofieprxanme, npuobperaer M3BECTHH® CBOUCTBA)— XOTA GHI To,
4aro jmoboe YHCIIO IIIOC HYIb €CTh TO JKe WHCJIO, 8 YMHOMKEeHHOe HA HYJIb eCTh
HYAb, )

4. Bepnemca xk apmdpmernxe npepumx. Crapeiimme pomegmue [0 HAC .
MaTemaTAYecKHe TeKCTH U3 Bapmnona u Ermnra BOCXOAAT KO BTOPOMY ThHICAYe-
AeTdio 10 H. 5. JTH U Goee HO3AEME TEKCTH COMepKaT pasHooOpasHEe apud-
MeTHYeCKN® 3aa4ll ¢ PEIIeHHsSMH, X IPATOM [@)Ke TaKhe, KOTOPHE OTHOCATCS
-reneps K anrebpe, Kax peleHEA HEKOTODHX KBaXPATHHX'H Aake KyOHIeCKEX '
ypaBHeHHmii Wim mporpeccmy (Bce HTO, KOHEYHO, HA KOHRKDETHHX 3afadax H
9ACHeHHNX upAMepax). V3 Basunora gomnw mo nac raixe Tabnuon Keagpa-
T0B, Ky6oB m ofparHeix uncenx. EcTh mpenmonoxenne, 9T0 TaM yxe CHIaJH-
BAJIICHh MaTeMaTHIeCKHe MHTepecH, He CBA3aHHEE HeIOCPe[ACTBEHHO ¢ OTHeNb-
HHME TPaKTHICCKEME 3aJaYaMm,

1 TiepBas HEAUACKAA PYKODHCEH, Te HAXOMAT Hynb, OTHOCHTCA K KoHny IX B.; B Heit
ecTh sanuch gucaa 270 TouHo B HammXx oGosmavennax. ONHAKO HYNb, BepOATHO, Onll BBe-
Jiex B Unnmm eme parrme — B VI B,



§ 2. Apugdmerura Ny 17

Bo Bcakom crysae B ApeBHeM Bammiome m Ermmre apudmernxa Gruta
xopomo passETa. Ho ona He 6nl1a eme MaTeMaTHYecKOH Teopmed dmcen, a Ha-
GopoM HpaBHII cUeTa ¥ pedleHHs Pas3IMYHHX 3afad. Tak, BIpoueM, HperogamwT:
apupMeruKy B HAUaJAbHOH INKOJIe IO HACTOSNIee BpPeMA M TaK ;Ke MOHAMAIOT
ee BCe, KTO HO 3aHUMAJICA CHEIHAJIbHO MaTeMATHKOM. ITO BOOJIHE 3aKOHHO, HO
BCe JKe B TAKOM BHJe AapHPMeTAKAa He eCTh ellle MaTeMATHIeCKasd TEOPHA: B
Heil HeT OOIAX TeopeM O 9YHCIIAX,

ITepexon kK Teopermueckoil apuPMeTHKe NPOMCXOAMI IOCTENEHHO.

OGosnageHns, KAk MHl TOBODHIH, JAIOT BO3MOKHOCTb OLEPHPOBATH C Ta-
KaMA GOJILIIAMA YHCIIAME, KOTOpHE Yiie HeIb3s HANIAKHO NIPeJCTaBHTHL B BOJE
COBOKYIHOCTH IIPEMETOB U /{0 KOTOPHX HEAB3A JOHTH, CIMTAS HOXPAS OT SIH-
aunsl. Ecnna y aurnx niemen aucia o6puBarTes na 3, Q), 100 u 1. 1., a Fansme
cilefyeT HEONPeIeIeHHO® «MHOTO», T0 0003HAYEHHS AAJIE BOBMOMKHOCTH B
Kunrae, Basumone, EranTte mare 3a JecATHE THICAY W JaKe 32 MAJUIAOWEL.
Tyr yse HaMeTaiach BOSMOKHOCTh HCOTPAHMYCHHOTO IPOJOIKEHAA ACHOBOTO
pana. Ho scHo ocosmara oma Ghuta me cpasy, KOrjga TOYHO, MH HO 3HA€M.
Eme Apxmmen (287—212 rr. mo B. 5.) B cBoeM 3uameHnTOoM counnernn «O6
HCUYHC/IEHNH MecKa» YKaskBaj cnocod massaTe 4meio, Gonblnee YdcIiia 1ECHH-
HOK, KOTOPOe MOTJI0 OBl YMECTATHCA B (IIape HEHOIBIKHHIX 3Be3M». Bo3Mok-
HOCTh HA3BATH H 3a0MCATH TAKOE IAC/IO0, CTAJIO OHITH, elle TpeGoBajia B To BpeMA
mofpo6HOro pasbAcHeHHA.

I'pexn x III Bexy mo m. 9. yiKe ACHO 0CO3HAJM /[B6 BayKHEIe HIEH: BO-Tep-
BHIX, 4TO PAJ 9ACE] MOKHO HEOrpaHWYEHHO IPOJOIKATEH,H, BO-BTOPHX, 9TO
MOKHO HE TOJBKO OLEpHPOBATH ¢ JIOOHMA JaHHHIME YHCIAMA, HO B PACCYK-
faTh 0 ymcaax BooGie, opmyampys M JOKABEBasA 0OL[Ae TEOPEeMHl O UHCIAX.
9ro 610 0600MEETeM OrPOMHOTO NPeAecTBYICHIeT0 OUNETa B ONEPHPOBAHMHA
¢ KOHKPETHHIME YEciaMi, VIMEHHO A3 9TOro OmKTAa BHABHIACH 00LIHE 3aKOHH
N TIpHEeMH 064Uz paccykpednmii o uncaax. [lpomsomen mepexox ma Gonee BH-
COKYIO CTymeHb aGCTpaKmud: OT OTAEABHHIX JIAHHHX (XOTS M OTBJICUEHHBIX)
unce]l K 9UCAY BOOOIme, K A060MY GO3MOHCHOMY <UCAY.

OT mpocToTo mpoIecca NepecuuTHBAHEA NMPEIMETOB 0 OJHOMY MbL Iepe-
XO0J{AM K TPeACTABISHAI0 O HEOTPaHHIEHHOM IIpomecce o0pa3oBamms YHCEI
myTeM npubaBsieHNs eANEHANE K paHee IOCTPOSHHOMY 9WHCxy. PAn 9mces Mbic-
JATCA y’Ke HeOrPAaHHYeHHO IIPONOJKAEMBIM, X ¢ HEM B MaTeMaTHKY BCTYHAaeT
GeckoHeurocTh., Homeano, Ml (aKTAYECKE He MOMKeM NyTeM npmOaBIeHHSA
eMHUI] 3aUTH CKOJH YyTOMHO JAJeKO B PAXY YHCEN: KTO CMOMKeT JOCYHTATEH
70 MEJIIOHA MEJIJIAOHOB, €CJIM Jaje CTo JieT cofep:RaT nouta B 40 pas Menbme
cexynn? Ho me B Tom meno. IIpomecc HakomnmeHnms eIWHAN, mpomecc 06paso-
BaHAA CKOJb YrOfiHO OONBIIMX COBOKYNHOCTEH IIPEAMETOB NPAHOANNAIBHO
He OrpaHm9YeH, H, cTAXO0 OBITH, €CTh NOMEHYUALLHAR G03MO HCHOCMD HEOT paHH-
9eHHOTO MPOOJIKEHAs YHCIOBOTO pAfa. [IpakTHdecKas OrpaHAYeHHOCTh CIeTa
TYT He OpH 9eM, OT Hee oTBierapTca. O0mme TeopeMH O YHCJIAX KacalTCs
y’Ke 9TOr0 HeOTPAaHMIEHHO IPOJOJIKAEMOTO PSAKA UHCEJ.

2 Maremarura, T.1
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O6ume TeopeMhl o KakoM-1EG0 cBoHcTBe Hi0GOro umcna yme cofmepmar
B CKPHTOM BHJie 66CKOHEYHO MHOTO YTBO/K/leHWHd O CBOMCTBAX OTHE/ILHEX YH-
cesl B KagecTBeHHO Oorave KaKu X-I1H00 YaCTHHX yTBepACHAN, KOTOPEE MOMHO
6610 6K NPOBepUTH A OTHeALHHX YHcen. IloaToMy oOmue TeopeMn Heo6x0-
IEMO MO/KHH ROKA3HWBAThCA IyTeM OOIMX pacCy:K[eHW#A, MCXONALIAX H3
caMoro 3axoHa oOpa3oBaEmA pAfa 9HECe]. 3ReCh OTKpPHIBaercd IyGOKag 0co--
0eHHOCTL MAaTEMATHKY: MAaTEMAaTHKa EMEOT CBOMM IIPeIMeTOM He TOIBKO JaHHHIE
KOJIMYeCTBEHHNE OTHOIICHMs, HO BOOOLIe BO3MOKHEE KOIMYCCTBOHHEI® OTHO-
IMeHAA ¥, ¢Tallo OHTh, 06ECKOHEYHOCTD,

B smamenuTx «Hagamax» Iskauaa, nanmcannmx B II1 8. o B, 3., ecTh
yxe o6muae TeopeMH O HeIHX YHCIaX, B JACTHOCTH TeopeMa O TOM, 9TO CYIe-
CTBYIOT CKOJIB yrofHO (onblnre NpOCTHe umenal. : ~

Tax apndmermra mpeBpamaercd B Teopmio Jucesr. OHa yike OTB/IEKaeTC
OT KOHKPeTHHIX 9aCTHRIX 3ajia9 ¥ BpamaeTca B 001acTH OTBICYeHHHX NOHATHR
H paccyxpenmid. OHa CTAHOBATCA YACTHIO «IHCTOH» MaTemMaTHKH. Bepmee, aTo
u ORI MOMEHT POKAGHHA CaMOl 9WCTOH MAaTEMATHKE CO BCEMH €8 O0COGeHHO-
CTAMH, 0 KOTOPHX mya peds B n. 1. Hy:xHo, npaena, samernts, 9T0 umcras
MAaTeMATHKA POKJasiack OGHOBPeMeHHO M3 apu@MeTHKE m TeoMmeTpEz. Hpome
TOr0, B O0I#EX NMPaBMIAX apHPMETAKE MMEIHCh yiKe 3a9aTKHA aaredpsl, Ko1o-
pas OTHenunIach oT apufmeTnrm mozxe., Ho 06 sTom M Gyaem roBopuTh HAMXKE.

Teneps e ocTaercd TOIBKO HOABECTH HTOrM BCeX HAMWX BHIBOJOB, IO-
TOMY 4TO MHL XOTS M OUeHb Gerio, HO BCe e MPOCIEeAMIN IPOLecC BOBHMKHO-

BeHHA TEOPeTHIECKO# apmMeTHKA OT CaMOTO 3apOK/ACHUS NOHATHA O YACIe.

o
¢

5. ITocKonbKy pOMNEeEHe TeOPETHICCKOM apAPMETHKH ORLIO 9aCThIO POK-
JCHAS MaTOMATHKH, MH, €CTECTBEHHO, MOMKEM OKWIATh, 9TO HAIIA BHBOIH
06 apmpmermke ocersaT obme BOOPOCH, KacaloIluecsd MaTeMaTHKH BooGie.
BenoMEAM 5TE BOIPOCH, LPHMEHAA HX K apHdMeTHKe.

1° Kax BOBHEKAIOT M 4TO OTPaKAT B JEeHCTBATEILHOCTH OTBJEYeHHHIE
noHATAA apEdMermrm? »

Ha sToT BOIpOC OTBEWAET BCe, UTO GHLIO paccKazaHO O 3apOrAeHHE &pwnd-
MeTuikd. Ee mOHATHA OTPaMkaloT KOIMYeCTBOHHEe OTHOMEHMS COBOKYIHOCTEH
npenMeToB. Bosunkaim 9TH MOHATAA MyTeM abCcTpaxium, HA OCHOBO aHAJIH3A
n 06001IeHEA IPOMAZHOTO MPpaKTAYeCKoro onkrta. OHM BOZHAKAJHA IPA BTOM
NOCTeNeHHO; CHAYajia YMCia, CBA3aHHBIEe ¢ KOHKDETHHIMH IIDeAMeTaMH, OTOM
OTBJIEYeHAKe YHCIIA H, HAKOHEN, HOHATHE 0 YHCIIe BOOOmIe, O 41060/ 603.MO0 HHOM
uucne, Kamnas us 9TAX CTyIeHeR HOArOTOBIANACH HAKOMJICHNeM OILITA C MpH-
meHeHMeM npenuaymux norarni. (Takos, KcTaTH, ONMA A3 OCHOBHHEIX 3aKOHOB
06pa30BaHAA MaTeMaTHIeCKNX HOHATHI: OHM POMIAIOTCH IYTeM IOCIeR0Ba-
TeNLHOr0 paAfa abcTpakmmii m o6oblleHmil, ommpaloM{MXcs I8 HAKOIJIeHHHH
ONHT OPHEMEHEHWA IPEeJmIeCTBYIOIMAX OTBIEYCHHHWX MOHATHMH).

1 HamomwmaeM, 9T0 HPOCTHIMH HASEIBAIOTCA OTIIMYHHNE OT ENUHHOK IOJIOMHTEIh-
HEle IEJEe YHCIa, KOTOPHe Hensrcsd (ea OCTATKA TOALKO HA caMod ce0a H HA ONEHHMNY.
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Hcropua Bo3EEKHOBeHMA NOHATAH ADMPMETHKE HOKASHBAET BCIO OIHM-
GOYHOCTh HMAEaNHCTHYCCKHX B3TJIALOB O TOM, OYATO OTH NOHATAA WPOHCXONAT
U3 «4ECTOTO MHIIIEHHA), U3 ¢IEPBONHTYMIAMY, M3 ¢COICPHAHHA B AN PHOPHEIX
fopMax» I MaJO JH emie H3 9ero.

2° TloueMy BHIBOAEI apHMeTHKA NPERCTABIAIOTCH TAKEME YOeRATENLHE-
MH @ HOIPeIOKHEIME? - :

Hcropna oTseuaer HaM ® Ha BTOT Bompoc. MK BEAMM, 9T0 CaMH BEIBOJHI
apnMeTEKE BHPabaTHBAJINCL MeNJIeHHO H IIOCTENeHHO; OHA OTPAKAI0T ONHT,
HaKaOJIMBABIMMICA B Te4eHMe HeOOO3PAMO NOITHX IIOKOJEHHA M TAKAM IyTeM
3aKpeNAABmENCcA B co3HaHMA JMiofeH, OHE BaKpemnANACH B A3HKe: B HasBa-
HUAX YHCeNl, B 0603HAUEHUAX, B IOCTOAHHOM HOBTOPeHMH OXMHAKOBEIX Ome-
panmii ¢ 9HECIaMA, B IHOCTOSHHOM HX NpPAaKTHYECKOM NpPUMEHOHHMH. TaR OHHA
npaobpenn ACHOCTH B yGeaurenbHocTh, CaMble IpAEME JIOTHIECKAX PaCCyK-
HeHHA HMEIOT TO Ke HmpoucxoskAeHme. Ilpm 5ToM cymecTBeHHOH ABAAETCH He
TOZILKO CaMa IOBTOPAEGMOCTb, HO M Ta YCTOHYHBOCTH M ETKOCTH, KOTOPHMH
00HeKTHBHO 00IajalOT OTHONIEHMA ACHCTBATENHLHOCTH, OTPAKEHHEH® B OCHOB-
HEHIX OOHATHAAX apEfMeTMKM M B IPAaBHJIAX JIOTHIECKOrO BHIROJA.

B »sTOoM KOpeHL yOemATeNEHOCTH ApAPMETHKH; €e BHBOJH JIOTAYECKA
BEITEKAIOT M3 €e OCHOBHHIX HOHATHAH, & TO W JpPyroe — IPHEMH JIOTHKE H II0-
HATHA apEdMeTHKM — BHpPAOATHBAJACH H 3aKPemAJNNCH B COBHAHAW HAa OC-
HOBe THCAYEAeTHeHd NPAKTHKHE, HA OCHOBE OGHLEKTHBHEIX 3aKOHOMOPHOCTEH
OKDY’K&IONIero HAC MHpa. -

3° ITowemy apudmerrKa upm BCEH OTBJIEIEHHOCTH €€ NOHATHHR HMeeT Ta-
KAe IMAPOKHe IPHIOMKEeHHs?

Orser mpocr. IToraTAA u BRBOAH apagmMernkd, 0606nIast OrpOMHRIE ONHT,
BHPayKaloT B OTBJICTeHHOH (opMe TAKAe OTHOMEHHS NEeHCTBATONLHOCTH, KO-
TOpHE BCTPeYaIOTCA NOCTOSAHHO M OBCIORY. CaATaTh MOKEOG ¥ Belld B KOMHAT®,
M 3Be8AH, H JIIOAEH, M aTOMH... ApHEfMeTHKa GepeT HEeKOTOpHE H3 O6mmX
CBOMCTB, OTB/IOKASICH OT BCET0 YaCTHOTO M KOHKpeTHOTO. Wl HMenno B CHIY TOrO,
4To OHa Geper TOMhKO 3To obuiee, ee BEIBOJEI I PIIOKAMEL B TAKOH Macce ciy-
yags. Crazmo OmTH, BOBMOMKHOCTH MMEPOKAX HpWIIOMKeHHH obecmeumBaeTcs
AMEHHO OTBaeueHHOCThI0 apudmernrku. (IIpm sToM BakEO, 9TO OTBIIEIEHHOCTH
5Ta HO ImyCTad, a M3BJedYeHA W3 JOJArOT0 mpaxrudeckoro omkta.) To e Bepno
B OTHOMIEHHH BCell MATeMATHKH, B OTHOIIOHHM 0000 OTBIEYeHHOTO IMOHATHA
AiE Teopun. Bo3aMoskHOCTH NPHIIOMKEHHA TEOPHH 3aBHCAT OT TOTO, CKOJb IIH-
pOKHif MCXORHHE MaTepumai B Heil o6oOmen.

OpHoBpeMEHHO BCSAKOe OTBJICYOHHO® NOHATHE, B YACTHOCTH DOHATHO
0 9ACNIe, OTPAHHICHO B CBOEM 3HAYEHAN BCJIEICTBHE TOM e caMoil cBoeld oOT-
BIIEYOHHOCTH. BO-IepBHX, B NPAMOHOHAR K JIOOOMY KOHKDPETHOMY IpeAMeTy
OHO OTPAa’KaeT TOJHKO OJHY ero CTODOHY M IIOSTOMY AaeT O HeM OYeHb Hemo-
Hoe npeicraBieHme. Hak 9acTo, HanpmMep, GHBaeT, 9TO ONHA IHCJIGHHES JaH-
HEIe ellle 09eHb MaJI0 TOBOPAT IIO CYIIECTBY Resia. Bo-BropHX, OTBII6YeHARS mO-
HATHA HeJIb3A NPAEMeHATH BCIONY 6e3 KaKMX 65 To Hi GHII0 YCIOBHHE, HOILSA NPA-~
MeHATh ApAPMETHKY K KOHKDETHHM 38/ia9aM, He yOe[HBMACE B TOM, ITO €@ TpH-

2&
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MeHeHHAe mMeeT 3[iech cMEicy. Ecim MuI, HanmpaMep, TOBOPEM O CII0KEHEH, COEMH-
HAS TPeAMOTEl TOJLKO MEICJIHHO, TO, KOHOYHO, C CAMHEMH IPEIMETAMEA HIIeTo
se mpomcXoant. Ho ecnm MEl mpuMensmeM ciloxkeHuwe R (axTHIeCKOMY coejn-
HEHHUIO IPeAMETOB, €CJIH MH (aKTHIOCKA CKIAAHBAGM IPEAMETH, HWIDHMeD,
CBAJIABAs HX B KyYY WM PacCTaBIAA HA CTOJIE, TO 3/16Ch HPOMCXONUT He HmPo-
CTO OTBJIEYOHHOE CJIOKOHMe, a PeajIbHHH Iponecc. ITOT TPOHece He TONBKO He
McUYepOHBaeTcA apupMeTHICCKAM CJIOKOHHEM, HO MOMKOT CHEIaTh ero BooOmie
HenprmennMuM. Hanmpmmep, cBasmBaeMBle B KyYy TPeAMETH MOTYT JIOMAThCH;
3BePH, IIOCAKEHHLIC BMECTe, MOTYT pacTepsaTh ONHE IPYIOro; «CKIagLBae-
MEIG» BEIHeCTBA MOTYT BCTYNATH B XHMHIECKYIO PEaKIHIO: JIATP BOAH M JIATP
cmEpra ajyT mpum cimAHmE He 2, a 1,9 NATPa cMecu BCIENCTBHe B3aMMHOTO
PacTBODeHAR BTHX KAAKOCTEH, M T. H.

Hymum nm ppyrme mpumepn? VX MOMKHO mpEBECTH CKONBKO YTOMHO.

Hopoue, mcTmHa KOHKpeTHa; B IMOMHHTL 5TO 0COGEHHO BAMKHO B OTHOIIG-
HAYW MATEeMAaTHKH, KAK Pas M3-3a 6@ OTBJCYEHHOCTH.

4° Haxomem, mocjteRHA BOIPOC, KOTOPEIA MHl CTABHIA, KaCAJICA JBHIKY-
INUX CHJI DPa3BHTHSA MAaTeMATUKM, ‘

Hans apmdmeTdrm OTBeT Ha STOT BONPOC TAKKE SACEH M3 HCTOPHE €e BO3-
HUKHOBeHNA. MH Bmmenm, 9To JIIOAW Ha IpAKTHKe OBJIA/EBANIA CIOTOM X BH-
pabarsiBaIl IOHATHe O Y@cje; MOTOM IDaKTHKA IoTpefoBama 0Go3HAYEHHI
A 4mcen, mocTaBmna Gosee TpynHbe sapgaum. C0BOM, JBHIKYIEH CHIION
pasBATAS apudMeTHKE CIyKEIa ofllecTBeHHasd HpakTuka. Ilpm stoM oma
BEICTYIIaeT B MOCTOAHHOM B3aWMOJROHCTBHM ¢ 0G0GLIAIOIINM ee OIET OTBIIedeH-
HEIM MHIUIeHEeM. Bo3HZEKaloIme Ha OCHOBe IPAKTHKE OTBJICYeHHHS MOHHA-
THSA AeJAI0TCA BasKHEIM 66 OPY/JMeM I COBEPIICHCTBYIOTCA B CBOSM IIPAMeHeHMH.
Orprevenme OT HeCYINECTBEHHOIO NMOMOTSeT LPH 3TOM BCKDHIBATH CYTh Jeia
u oGecmeumBaer obmiee pelleHme TaMm, Ijle ONPeAEAAIONYI0 PONb HIPAIOT Kak
Pa3 BHIeeHEKe U COXPAHCHHKE DK OTEJeYeHuy OGIIHe CBONHCTBA K CBA3M,—
TaKOBH KONIMIeCTBEHHEIe CBA3H B cirydae apmMeTnra.

Hpome Toro, mumienme sauacTyio yxXoaur fajblle TOrO, 9TO HEIIOCpei-
CTBeHHO TpebyeT mocTaBAeHHAA OPAKTHKOMA 3axaga. Tar, momATme o Gonbmmx
4HCHIAX, KAK MEJUIMOH HJIM MHJUIAAPJ, BOSHEKIO Ha Gase cuera, HO paHpIne,
9eM ABUIACH LPAKTHIECKAdA IOTPeGHOCTH NONB30BATHCH TAKEMHE HHCIIAMM.
Takmx mpmmepoB He Maj0 B MCTOPHA HAYKHA; AOCTATOYHO BCIOMHEATH MHEEMEIE
4AC/Ia, O KOTOPHX MH y:Re ynommHaid. Bce sro jmme wacTHHE caydail o6-
mero BCOMY MO3HAHMIO B3aMMOJECHCTBMA HPAKTAKHA H aGCTPAKTHOTO MEIIIe-
HEf, NPAKTHKA W TeOpHH.

§ 3. TEOMETPHA

1. Mecropua saposmeHEA reOMeTPHZ HO CYIIECTBY CXORHA ¢ HCTOpHeil
3aposrgeHna apugmermkm. IlepBHe TreomeTpmyecKme IOHATHA W CBOJGHHA
TaKKe BOCXO[AT K BPeMeHaM /[OMCTOPHYECKHAM M TAK:Ke BOSHHKIHA B IPOLECCE
OPaKTAYECKOd NeATeNIBHOCTH.
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M3 camMoil mpHpOAEl 3aMMCTROBAJL YeJI0BEK reoMerpmieckme gopMel. Hpyr
¥ CepI JYHH, Iajh 036Pa, NPAMASHA JTyHYa MIH CTPOHHOIO epeBa CYIIeCTBO-
BAJIA 3af0JIT0 JO TeJIOBeKA W HPefCTOAIM meped HUM moctosnHo. Homewmo,
J0CTAaTOYHO TpAMHe JIMHHH, TeM 60jlee TPeYroABPHAKE M KBA[DATH, HAIE a3
BCTPETAT B caMoii mpapofe pepko. SIcHO, 9To wesioBeK, BhpaGaTHIBal mpej-
crasjieHne 06 sTmx gUrypax mpesufie Bcero IOTOMY, YTO AKTABHO BOCHPHHHMAN
OpUpPORY H, CJeAyA CBOAM NPAKTHYOCKAM HmOTPeOHOCTAM, W3TOTOBJAI IpeN-
MeTH Bce Ooiee -m Gomee mpaBmibHON (opMEt. JlioAm cTpOHINM CBOW MHMIIEINE,
00TeCHBAaIM KaMHE, OTOPaKUBAJM YTACTHN 36MJH, HATATHBAJN TETWBEl Ha
CBOH JYKH, JIeNHJIA MIEHAHYIO IOCYAY, COBePIHeHCTBOBAJMA €6 H COOTBETCTBEH-
HO CO3[aBajd HOHATHEe, YTO COCYH -HOIydaeTcd Kpyzaviil, YTO HATAHRYTAS Te-
TaBa — npamas. Hopowe, opMy cHavaja IpUAABAJIA MATepHANy, a HOTOM
ViKe OCO3HABAJIA ee KAK TO, 9TO IPHAAETCA MaTepHANy K 9TO MOKeT paccMa-
TPHBATLCA caMO 1o ceGe B oTBieueEmm or MaTepmama. Ocozmaas gopmy Ter,
9eJI0BeK MOT' COBOPHIGHCTBOBAThH CBOW H3JelNsA K eINe OTIeTIINBee BHIASNATH
camo moHATHe (popmsl. Tak, mpakTHYecKag ReATeNLHOCTH CIYKAJIA OCHOBOHM
ANA BHpPaGOTKE OTBJIeYeHHHX mOHATHA reomerpmd. Hymno Gmuro cpemats
THCAYM HMPEJMOTOB C MPAMHMH KpagMd, HATAHYTH THCAYN HATEH, IPOBECTH
Ha 3eMjIle MAaccy NpPAMBIX JIMHAE, YTOGH HOOJYINTh ACHOEe HpEACTABJICHHE O
OpAMOi AEHAM BOOOIe, KaK O TOM OOINeM, 9TO ecTh BO BCEX BTHX YACTHBIX
cayvasax. Temeph MN OKpY:KeHH IIPeMETAME C IPAMBIMA KpasiMH, CReNaHHE-
MH JIOXLMHA, CAMA YIAMCA IPOBONHTE IPAMEE, H TOIBKO HO3TOMY Y HAC C ne'r-
CTBA CHAAMHBAETCSA ACHOP IPeACTABJIeHHe O IPAMOH.

TouHO TaK e IOHATME O IeOMETPHICCKHX BeIHIHHAX — O JJIHEE, mwio-

magx B 06BeMe — BO3HAKIO M3 MPAKTEYCCKOH NOATONLHOCTH. Jlomm m3me-
PANE [JIAHE, ONpefelIAIE PACCTOSHHSA, ONGHMBAJIK HA IJa3 IJIOMARA X 00ne-
MH JJIf CBOMX mpaKTHYecKmx nejeil. IlocremenHo 3fech OHIIM OOGHADY KEHH
npocreiimae obuae 3aKOBH, IePBHe reOMeTPAYECKAe 3aBACAMOCTH, HALPAMEp:
IUIOINaNb WPAMOYTONLHAKA paBHA IPOM3BEACHAI0 €T0 CTOPOH. 3eMiIefiebImy
DOJIe3HO GHUIO 8HATH TAKYIO 3aBHCHMOCTH, YTOOH ONOHEBATHL INIOIAAE IIOCEBA,
a CJIef0BaTeJIbHO, M MPOAIOJIAraeMBblil ypOKai.
i Takx 3 mpaxTAYeCKOH NeATeNHHOCTH M JKH3HEHHBIX 3a11a11 3apomnanacb
reoMerpusa. Bor wro mmcax o Heit B 1V B. 7o H. 5. JpeBHerpeYecKmil yIoHHH
9smem Popoccrmit: «[eoMerpma GmuIa OTKDHITA eIHOTAHAMH M BO3HHKIA IPH
A3MepeH:AN 3eMiu. IT0 H3MepeHme OBLIO HM HeoOXOAEMO BCIOHACTBUE Pasiid-
tua pexa Huna, mocroaHHO cMuBapmiero rpamans’l. Her mmdero ypusmrens-
HOTO B TOM, 9TO 5Ta HAYKA, KAK W APYrEe, BO3HAKIA U3 IoTpeGHOCTE# desio-
BeKka. BcAaxoe BozHmKalolllee 3HAHWe M3 HECOBEPIIEHHOTO COCTOAHHA IEPEXO0-
AT B COBepPIIGHHOE. 3aPOKAAACH MyTeM YYBCTBEHHOTO BOCHPHATHA, OHO WO-
CTeIeHHO CTAHOBATCH MPEAMETOM HAIIEr'o PACCMOTPeRMA M, HAKOHEN, JeaeTcs
ZOCTOAHUEM DasyMan.

1 Peusr MIer 0 IPaHANAX 3eMEALHHX YYACTKOB. 3aMeTHM, KCTATH, UTO 2€0MEMPUS
H O3HAUAaeT B HepeBole 3eMieMepHe (HO-IpeBHETPEYECKH «Ien—3eMIIs, eMeTpeor— Mepio).
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Kogeuno, mamepenne 3eMin He GHIIO elMHCTBeHHOM 3afadelf, noSynupInei
ipeBHAX K co3faHmio reomerpun. O XapaKTepe 3aja¥ E O TOM, KaK EX pellajm
ApeBHM® erAnTsAHe M BaBHIOHAHE, MOKHO CYJAHTH OO AOMOANIAM [0 HAC OTPHIB-
KaM TexcToB. OOWH W3 CaMHX ApPeBHEX, JOMEJMHEX A0 HAC, ErANETCKAX Te-
KCTOB BocXofnT K BpemeHaM Gojyiee 1700 siet mo H. 5.— 9T0 PYKOBOACTBO «me-
namM» (MapcKuM 9YHHOBHHEKAM), HANNCAHHOe HekuM Axmecom. 3aeck cobpan
pAn 3afa4 HA BHYHCACHEe BMECTHEMOCTH COCYHOB H aM0apoB, mwiolmajei 3e-
MOJIPHHX YYaCTKOB, PasMepoOB 3eMJIAHKIX pabor = Ap.

ErmnTAre m BaBMIIOHAHe YMeNIX OLpeNeJATh NpocTedime MIOMARE 1
06T1eMHl, 3HANM ¢ XOPOINGH TOYHOCTHI0 OTHONIGHWE OKPY/RHOCTH K JHAMETDY
M, MOKeT OHTb, Na)e MOIIH BEHUMCIATH MOBEPXHOCTh WMAapa, CI0OBOM, OHH
obmananm ys;xe HOMAJKIM 3allacOM reOMeTpHYeCKEX 3HaHmit. OMHAKO, HACKOIE-
KO MOKHO CYAHTh, Y HEX He GEUIO ellle TeOMETPHM KaK TEOPeTHIECKOM HAYKH
¢ ee TeopemMamm$ M HAOKasarenbcTeamm. Hak m apmdmermra Toro Bpemenw,
reoMerpms 6mA B OCHOBHOM HaGopoM mpasmil, BHBeJeHHNX U3 omuiTa. Boiree
TOTO, reoMeTpus BooOmie He OHIa orfeseHa oT apumerurm. I'eomerpmaeckme
8afiaum OHJIM ONBOBPEMOHHO ApH(PMETHYCCKEMM 3aMaMAMH HA BRYHCIICHHE.

B VII 5. no H. 5. reomerpna npormxia u3 Ermnra B I'pemuo, rae ee pas-
BHBaJM JajblHe Bejmxme duinocodii-marepmammctt Qamec, Hemoxpar m apy-
rEe. 3HAYATEILHME BKAAJ B NeOMeTPHIO CHEJIAJIM Taksxke mocienoBarenm Ilm-
daropa — ocmoBaTemn mueamECTHIECKOI PeJIATHO3HO-PHIOCOPCKON IIKOJIH.

Passarre reomerpmm muI0 B HANpaBIEHMM HAKONJIEHWS HOBHX (AKTOB ¥
YACHeHUA UX CBA3CH APYT C APYToM. OTH CBASH HPeBPALIAIACH IIOCTEIeHHO
B JIOTHYeCKAe BHIBOAH OJHHX IONOMGHmE reoMerpmd 3 Apyrmx. Taxmm my-
TeM, BO-IOPBHX, BHPAGATEBATIOCH CaMOe IOEATHe O TeOMeTPEEcKOl Teopeme
M ee JKOKA3aTeJbCTBE, a BO-BTODHX, BHACHAJACH T¢ OCHOBHHE IIOJIORKEHHA,
M3 KOTODHIX APYIHe Y#e MOTYT OHTb BHBEJEHHl, T. e. BEACHAINCH AKCHOMEl
reoMeTpuu.

Tax mocTemeHHO reoMeTpHA UPEBPAmANACh B MATEMATHYECKYIO TEOPHIO.

WsBectHo, ¥TO ee CHCTeMATHYECKU® U3II0MEHNS IOABAIACH B I'penun yixe
8 V B. 10 B. 3., HO OHA He JIOILJIA O HAC, OIEBAAHO, HOTOMY, 9TO BCOX MX BHITEC-
g «Hauanar Ipxmmpa (111 B. o H. 5.). B sroM npomssenemmm reomerpus
OhTa mpefcTaBeHA B BHJE TAKOW CTPOHHON CHCTEMEHl, YTO HAYSTO MPWHIWIH-
azlbHO HOBOI'0 K €e oCHOBaM He cmorim jgoGaemts go H. I. JloGawemckoro,
T. ©. B Tedenme Golee ABYX THICAY JieT, 4 N3BECTHHE INKOJLHKI yYebnux Kum-
cejleBa, KaK M MHOI'Me ApYyrme y1eOHUKH BO BCeM MEpe, B CTADHX H3TAHMAX
IpeAcTaBIAN cOGOM He 4WTO MHOE, KAK IONYJIAPHYI0 mepepaGoTKy IBKIHA.
Ensa nm Mmoro malinerca B Mmpe TakEX HONTOBeYHHX KHAT, Kak «Hauama»
IBKIANA,— 9TO COBOPIEHHOE TBOPEHMEe T'DevecKoro rexma. Komeuso, Mare-
MaTHKa yHUIa BIOepeN 1 Hamle NOHAMAHAe OCHOBAHWH TeOMETPUH CTAJI0 rOPasio
riryGixe, B Bee e «Hagamay 9BKimja GHIE B BO MHOTOM OCTAIOTCH 06pasImoM
KHATH IO TACTOH MaTeMaTuKe. B HEX, OABOAA HTOr HpeHYIIEro PASBHTHSA,
JBKINJ PEfCTABMI COBPEMEHHYI0 eMy MAaTeMATHRY KaK CAMOCTOATENbHYIO
TEOPeTAIeCKYIO HAYKY, T. €. TAK, KAK B KOHIE KOHIOB.IOHAMAIOT €e’H Temeph.
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2. Ueropusa 3aposkieHAss TeOMeTPHX JAaeT OCHOBAHWE HJIA TeX e BHIBO-
OB, UTO HCTOPHUA 3apoKAeHuA apApmerdarwm. MuI BARZEM, 9TO reoMeTpHs BO3-
HEKJIA ¥3 OPAKTHKA H 9TO e NPeBPAIIeHAI) B MATOMATHISCKY0 TEOPHIO IIpef-
IecTBOBAN OYeHb [OIIHH mepwof.

Teomerpua omepmpyer ¢ «reoMeTpuIeCKUMI TeJaMdy» H PHTYypaMu, M3ydaeT
¥X OTHONIGHAsA BEJMYMHH W B3aEMHOrO pacmonoenms. Ho reomerpmieckoe
TEJI0 ecTh He YTO MHOEe, KAK PealbHOe Tel0, PacCMaTPHBAEMOe TOIBKO ¢ TOUKYA
3peHAA ero LPOCTPAHCTBeHHOW (OpPMEI!, B OTBIeYeHHH O HPOYHX CBOHCTB,
6yob TO OJIOTHOCTH, mBeT, Bec | T.4. (I'eoMerpuveckas gurypa ects eite Gosee
o0llee DOHATHE, B Heil MOJKHO OTBIEKATHLCA M OT MPOCTPAHCTBEHHOTO HPOTH-
JKeHHAA, TAaK, HOBePXHOCTH HEMeeT TOJLKO [gBAa W3MePeHWs, JEHAA — ORHO,
a TOYKa BOBCe He mMeeT wamepeHmid. Touka ecTh OTBiIeUeHHOEe MOHATHE O KOHIR
JIAHIE, O MecTe, YTOTHEHHOM JO Ipefelia, TAaK 9TO B HeM yke Her dacteil, Tax,
KCTaTd, OOPeJelifAi BCe 9TH HOHATH] ¥ OBKINI.)

Taxkmm o0GpazoM, reoOMeTpHA HMeeT CBOMM IPEAMETOM IPOCTPAHCTBOHHEHE
¢opMEL M OTHOIHHWA PEANLHHIX TeJ, OTBJIeYeHHEIe OT BCeX IPOYAX CBOHCTB,
MHBIMA CJI0BAMH, B3ATHE «B IACTOM BHAe». VIMEHHO 3TOT ypOBeHh OTBIIETCH-
HOCTH OTJIAYaeT I'eOMETPHIO OT APYFAX HAYK, M3YyIalOIIAX TaKKe HpPOCTPaH-
cTBeHHEe (OPMEl M OTHOIIEHHS Tell. B acrpoHoMEE, HampAMep, H3ydaioT
B3aMMHOe DACIIOJIO;KeHHe TeJ, HO MMeHHO HeGeCHHRIX Tel, B reojesmu — (op-
My 3emam, B Kpmcramiorpadmm — GopMEL KPHCTAINOB W T. . Bo BCex sTHX
CITy9aaX M3yIal0T YOPMY M PACHOJIOKeHAe KOHKDOTHEIX TeJl B CBASH M B 3a-
" BUCHMOCTH OT WX JPYTHX CBOHCTB,

OrBnedenne BiedeT 3a c000Hl YMO3PHTENHHHI METOJ TEOMETPHH; ¢ IpPs-
MHMH Ge3 BCAKON MMPHEHH, ¢ (JACTHMI GOPMAME» Y3Ke HEJIB3A CTABHTH OIBI-
Tet. OcTaeTca TONBKO patCykAaTh, MOJYJad OAHE BHBOXH #3 Apyrux. - ITo-
STOMY reOMeTpHYecKas TeopeMa JOJIKHA JOKA3HBATHCA pacCy’:KIeHmeM, AHaYe
‘oHa He Gy/eT mpHHAJJIEKATH TeOMETPHH, He GyHeT OTHOCHTECH AMEHHO K «TH-
"CTEIM opMamy.

OueBpgHOCTE CAMUX MCXONHHIX HOHATHH reOMeTpHH, DPHEMEl PACCY:HMIe-
HHs, yOeauTeJIbHOCTE €€ BHIBOJIOB HMEIOT TO JKe IPOACXO0MK/eHrAe, YT0 X B apuQ-
mernre. CBOMCTBA IeOMeTPMUECKHX IOHATHH, KaK M caMH IOHATHA, abcTpa-
TEPOBAHEL Y€JIOBEKOM M3 OKpY:Karommedl npmpoan. JIIoAA MHEOTO pas HpOBORRIA
upAMEe JIAHAK, OPeskle 9eM CMOTJIN 0CO3HATh KaK AKCHOMY, 9T0 Yepe3 BCAKHE
JiBe TOYKHM MOKHO IPOBECTH IPAMYIO; MAJUIAAPAH pas mepeMelnajn A HpHKiIa-
JBIBAJIA JIPYT K APYTY PasHBle IPEAMETH, IPejiIe TeM CMOIVIA 0Go0MHTE 3TO
B HPOJICTABIICHEK O HaJOKeHHH IeoMeTpmuYeckux QHryp u, TeM Gojee, mpmme-
HATH 5TO IpeJiCTAaBJIeHMe JJIA AOKA3aTeJbCTBA TeopeM (KaK 9TO JejlaeTca B
W3BECTHEHIX TEOPEeMaX O PaBeHCTBe TPEYLOJLHAKOR).

Haxoxen, o6muocTs reomerpma. O6mem Mapa paseH 4/;mR3 HE3aBACAMO OT
TOr0, HAET JA peds 0 MapooOpPasHOM COCYHe, O CTAJBHOM IIape, O 3Be3fe, O
Kamae u T. [. ['eomerpua cMoria BH/eJNTH 06ujee BCEM TejlaM, IOTOMY 9TO

1 B ¢opMy MbI BKIIOYa@M TaKe M PasMepH.
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BCAKOe peanpHOe Telo uMeeT Gojlee MJIM MeHee ompefiesieHHEe ¢opMy, pasme-
pH, IOJOKEHHe® OTHOCHTeNhHO APYyrmx Teil. He mympemo moaromy, uro ona
IDPEMEHAETCS MOYTH TAK Ko IIMPOKO, Kak apHfmermxa. PaGoumit, msmepsio-
muit pasMepsl JeTaJIH WM YATAIOINME 9ePTe:k, apTHILIEPUCT, Ol peae Ao it
paccTosiHge [0 IeJId, KOJXO3HHK, M3MeDAIOIIAA niIoafb IOCeBa, CTPOATEII:,
ONeRHBAOMUA 00BLeM 3eMIAHHX paGor,— BCe OHM NONL3YIOTCH HAYATKAMU
reomerpum. lllrypmanm, acrpomoM, reopesmct, mEmeHep, JU3HK HYKEAIOTCSH
B OUeHL TOHKHX €e BHBOJAX.

flpxuii mpEMep OTBIEYEHHO-TEOMETPHYECKOTO peNIeHHs BAKHOR B3aJadl ecTecTBO-
BHAHUA TPEACTABJIAIOT HCCIeROBARAA 3HAMEHHTOr0 KpEcrajiorpada m reomerpa E. C. Qe-
mopoBa. 3agaua HAHTH Bce BO3MOKHHE BANH CHMMETPAYM KpHCTAIOB, KOTOPYI OH Hepeq,
coboll IrocTaBHII, SBIAETCA ONHON H3 OCHOBHHX B TeOpermuecKoH Kpucrajuiorpadum. s
pemerns sroil 3agayn DeROpOB OTBIEKCHA OT BeeX (mamwecKmX CcBOJCTB Kpucraima, pac-
‘CMATPWBAsA €TO TOABKO KAaK NPABEJIBLHYIO CHCTeMY FeOMETPHYECKAX Tel (BMECTO CHCTEMER
KOHKpeTHHX aToMoB). TaxuM 06pasoM, peds HIeT O HAXOK/ICHHN BCEX BHJOB CHMMETDHH,
HaKEe TObKO MOTYT OHTh y CHCTeMBl I'eOMeTPHYECKHX Tell. DTOT 9UCTO FeOMETPHIECKHR
Bonpoc DeOpOB pemu;I A0 KOHUA B HAmel Bce BUAE CHMMETPHM® HX OKasajock 230.
Bmecte ¢ TeM peleHEe 3aJa¥d 0 BO3MOMKHEIX BAJIAX CHMMETPHY ABHIOCH KPYIHEM BKITaf0OM
B FeOMETPAK) H HOCIY/RHJIO HATAI0M MAOTHX TEOMETPAYECKHX HCCIeROBAHMIA.

Ha sToM mpuMepe, KaK Ha Bcel MCTODHE reOMeTDPHH, MBI BHJUM IIABEYI0 ABRHKYIIYIO
CHIYy ee pasBHTHA. OJT0 — B3aEMofieficTBMe MPAKTEKE X OTBIEYEHHOTO MEINNIOHOSA:
Bosgmrmas us HaOMIOTeHHA KDHOTAIVIOB 3afjada 0 MX CHMMETDHH CTABHTCA OTBJIEISHHO M
OOpOKIAaeT HOBYI0 MaTeMATHYECKYI0 TEOPHIO — TeOpHMI0 HpPABEIBHHX CHCTEM, HAH TaK
HasuBaemurx (enoposerux rpynm?, IToroM cama 3Ta TeopWs He TONBKO HAXOMUT GiecTAniee
ODonTBepIRNeHAe B HAGIONERMA KPHCTAIUIOB, HO CIY/KAT OGIEM PYKOBOACTBOM B pasBATHH
KpECTanaorpaday B MOpPOMKIAET HOBHE, KaK SKCIGPEMEHTAIBHEE, TAK H THCTO Ma'reMam-'
YecKme, MCCIefOBaHEA.

§ 4. APIOMETUKA H TEOMETPHA

1. o cmx mop Mmu paccma'rimna.mz( apHQMeTHKY M T'eOMeTPHIO OTHEeJBHO
apyr or gpyra. Mx szammBas cBA3b, a cTa)0 GHTH, BOOGUIEC CBA3EL MaTeMaTH9e~
CHUX TEOpMH, YCKOAB3HYNA OT Hamlero BHAMAHWA. A MeKTY TeM dTa CBA3L
EMEeT HCRIIINTeNbHO GonbIloe 3HavcHwe. Baammuoe mpoHmKHOBeHme Teopmii
ABHKET MATEeMATHKY BIIepe]], PACKDHIBAeT OOTaTcTBO OTPAMKEHHHIX STUMHE
TOOPHAMH CBsA3el JefcCTBATEIHHOCTH.

AprdmerHra E TeoMeTpESA He TOMBKO NPHMEHAITCA OHA K NPYroi, HO
CIYaT IPH 3TOM HCTOKAMHM JAaNbHeMIIMX OOmEX HAel, METONOB W TEOPHIl.
B xoneuriom caeTe apufMeTHKA B reOMeTPHA — BTO ABA KOPHS, B3 KOTOPHX PocJia
MmareMaTHka. Mx BaamMopelicTBHe BOCXOAMT K TeM BpeMeHAaM, KOTfia CaMH OHE
TOJIBKO 3aPOKIANHACH. YiKe IPOCTOe M3MePeHHe [JIMHH eCTh COeJHHeHHe reo-
merpuu u aprnfMernrd. WaMepas pnmmy mpemmera, MEI omkaaduieaes HA Hem
HEKOTOPYI0 eIMHANY JJIHHEL H CYumaesm, CKOJIBKO Pa3 5T0 MOMKHO CReNAaTh;
TepBas omepanuaA (OTKIANEBAHAE) — reOMeTPHUECKas, Bropas (cuer) — apad-
mermueckasd. OrcumTsIBaA Marm Ha J0pOre, KasKAbA yiKe COeAHHACT 5TH ABE
omepanuu.

1 Cu. raaBy XX (rom 3).
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Boo6uie mameperne AI00OMH.BeIMIHHAN COSAHHAET CYET ¢ KAKOU-ambO cite-
madmuecKod [ STOro COpTa BeJHMYMH omepammed. [{ocTarouEo BCOOMHATH
H3MePeHAE JKEAKOCTH MODHEIM COCY[JOM MM M3MepeHHe HHTePBaja BPeMeHH
o0 ¢9eTy YXAapoB MAATHAKA.

OnmEako mpw maMepeEmn 0OHAPYKMBAETCH, YTO, BOOGIe IOBOPH, BHOpaH-
Hasg eZHAANA He YKJIAJHIBAaeTCA B HM3MepsAeMOl BejMdMHe Iejoe THCIO pas
7 970 IPOCTHM CYeTOM eJMHAL IpH W3MepeHHN 00oiiTuch Hennss. Torma Hyx-
HO eJMHANY JeJAThH, 9TO6H BHPA3ATh BEIWIHHY TOYHEe LOCPEJCTBOM [oieil
eIMHANE, T. 6. YKe He IeJIHMH uacIaMu, a npobama. po6u Tar daxrmaeckn
1 BO3HOKIIN, KAK IOKASHBAeT aHAJA3 OTHOCHIIMXCA CIOJa HCTOPHIECKAX K
apyrox papeex. OHE BO3HWKIM M3 Je/ieHAA W CPABHEHAS HeNPEPHIBHHIX Be-
AdYAH, T. €. u3 maMepeBus. IlepBhie BeIMUAHK, KOTOpHE JIIONH H3MEPANH,
ORIIM TeoOMeTpHYECKHe BEJIMYMHE: JJIAHH, IVIOMANH DOCEBOB, 00HOMEI JKHIKO-
credl m chiryanx Tes. Crayio GEITH, YKe B BOSHAKHOBeHHW Apobed MH BHANM
B3amMoJielicTBHe ApPH(METAKA M FeOMeTpHH. JTO B3auMOfedcTBHEe BeJeT K mo-
ABJICHNIQ BAa;KHOTO HOBOTO WOHATHA Apo0H, K PacIHpeHHI0 HOHATHAA THCIA
OT UACeNl NeNBX K YACaaM HPOGHHM (MIH, KAK TOBOPAT MATEMATHKH, K WACIIAM
PanuoHANLHKM, BHPAKAIOIIMCA OTHOMEHEEM MeJiKX umces). [{po6m He Bo3-
HEKJIA A He MOIJIA BO3HAKHYTH U3 JeJIeHAsA HEeJHX IAces, IIOTOMY 4TO IeBIMA
9ACIAME CYATAIOT HeJble MpefAMeTH. 1pHu 9esioBeKa, TPH CTPEJEl ¥ T. J.— BCO
5T0 WMEET CMEICJI, HO J{Bé TPETH UeJIOBEKA M [asKe TPeTh CTPEJIbl MPejCcTaBIgeT
coboit Geccmuicammy; faske TpeMa OTH@NLHEIME TPETAMH CTPensl He YGHTH
OJIeHs,— A DTOTO HYKHA 4eaas CTpeda.

2. B pasBaTum noHATHA 9UACIA, CBA3AHHOM C B3amMojeiicTBueM apudme-
THKHA I TeOMeTpuH, DoABJIeAne Apobeli 650 TOBKO NepBuM 3TamoM. Crexyio-
muM OBHJI0 OTKPHTHE HeCOM3MepMMEIX OoTpe3xoB. HamomumM, 9To oTpeskm
Ha3HBAIOTCA HECOM3MEpDHMBIMHA, ecCJIM He CYIIeCTBYeT OTpPe3Ka, KOTOPHE B
060MX YKIANHBAeTCHA [eJI0e YMCIIO Pa3, WA, WHEMH CJI0BAMH, €CJH WX OTHO-
TeHMe He BHpakaeTcsa 00BMHONE JpolBI0, T. €. OTHOUEHMEM IUENHX YHCEJI.

CHawaja JIOO7 IPOCTO He QUEHEL 3aTYMEIBAJMCE HAK TEM, MOKHEQ IIH, CKa-
AeM, BCAKYI JIIMHY BHpasuTs Apobeio. Eciam npm memenmm wmim mamepexun
AOXOMWAM 0 ¢JIMIIKOM MeJIKHX JoJIeH, WX HpocTo oTOpackBanm: GecKOHeUHOE
YTOYHeHNe H3MeDeHHA HPAKTHYeCKH He MMOJO cMEICHA. JleMOKPHT BHBAHYJ
Hake TpejicTaBileHHe, YTO TeOMeTpHRYeCKHe PETYPH COCTOAT U3 CBOEI'O POfa aTo-
moB. ITo [lemoxpuTy, 0TpesKE—3TO PARH ATOMOB, H IOTOMY OTHOIIEHHE OTPe3KOB
€CTh WPOCTO OTHOWIGHMEe 9YACEeN ATOMOB B HEMX, T. €. 3aBeJIOMO BHIDaKaeTcH
Bpobrio. 91O mpencTaBieHdEe, KOTOPOe, HA HAII B3IVIAN, MOMET IIOKA3aThCH
MOBONILHO CTPAHHHM, OKa3ajoCch OYeHb INIOXOTBOPHKM I DU OHpEeAeIeHEM IO~
mageit m-o6semoB. [lmomane BEMEcAANAch KaK CyMMAa PAAOB, COCTABJIGHHEIX
H3 aTOMOB, a 00HeM — KaK cyMMa aTOMHHX cjoeB. Taxam myrem Jlemorpat
HameJ, Haompmmep, o6beM KoHyca. UmTaTens, MMEIOIHA HOHATHE 00 MHTe-
TpajhHOM HCUMCJICHAM, JISTKO 3aMETHT, 9TO B 3TOM IPHEME YHe 3AK/II0Y9eH HpOo-
o6pas ompefesieHHs IIOMafedl W 06BEMOB METOZAMH HHTErPAaILHOTO HMCYHC-
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seuna. (Kpome Toro, obpamiasch MBICJIGHHEO K BEpemeHaM [leMOKpHTa, HYMKHO
IOCTapaThCsl 0CBOGOAETECA OT CTABIIHX TOIeDh HPHBEYHBIMA MPeNCTaBJICHHIH,
38KPEIVIOHHKX passuTheM MatematTnka. Bo Bpemsa [lemoxpmra reomMerpauecKme
$urypH elje He OTPHBAJACH OT PEaJLHEIX B TOH Mepe, B KaKO# 3To [elaioT
Tenepb. [105TOMY, MEIC/IfA BeHIeCTBOHHEE Tejla COCTOSINUMHA U3 aToMoB, llemo-
KPHT, €CTeCTBOHHO, JO/IKEeH OBl CYMTATH, YTO M FEOMOTPHMYEcCKHe PHTYPH CO-
CTOAT U3 ATOMOB.) '

OnmEaro mpeAcTaBjieEHe O TOM, YTO om*pearm COCTOAT U3 aTOMOB, BCTYIAJIO
B npormBopedne ¢ Teopemoii Ilmdaropa, rax Kax m3 Hee ciefgyer, 4TO Cyuie-
CTBYIOT HOCOH3MEPUMEe OTPEe3KH; HaIDEMOP, AWArOHAJbL KBAafpaTa HE COM3-
MepHEMA ¢ er0 CTOPOHOH, T. €. OTHONPHWe AX He BHIPAMKAETCH OTHONMEHZEM Ie-
JHX 9HCOJ, ' .

IoxraeM, 9T0 ¢TOPOHA M AHATOHAJH KBajpaTa JeiiCTBUTEIEHO HOCOH3Me-
pumil. Eciir @ — croposa, a b — gararosans Ksagparta, To oo Teopese Ilmparopa
b2 = q® 4 a? = 2a® m, crayso OHTH, ’

b\2
=2
a
Mesrny Tem Her Taxoil xpo6d, KBaApaT KoTopod pasHauCH Obl 2. B camom
Jeye, OOYCTAM IPOTHBHOS, M OYCTR p M ¢ — HeJIBle dncia, KIA Koropux

() =2,

TpAYeM MH MOMeM, KOHeUHO, CIATATh, 9TO p M ¢ Yke He WMeIOT o0mero Aesu-
Tess: mHaYe ApoGs MOxHO GhiIo GH coxpatmTs. Ho ecam (—) = 2,10 p? =

= 2¢?, m moTomy p? memmrcs Ha 2. B Taxou .cayuae p? meamred Ha 4, m6o sTO
ecTh KBajipar menoro wucia. Iosromy p? = 4q;, 7. e. 29 = 4qy, m ¢ = 2¢,.
Orciofia ciexyer, 9To ¢ TOe KOIUKHO AeIATHCA Ha 2. OT0, OFHAKO, IPOTHBO-
pedAT TOMY YCJIOBHIO, 9TO p B ¢ He HMeIOT oGmero pemurens. Ilomywennoe

- - b
IPOTHBOpEYNE JOKA3HBAET, ITO, OTHOHIGHKG-Z' He MOXeT BRIDAKAThCA pamuo-

HAJIBHEIM YHCJIOM. ,ZIH&I‘OH&JIL B CTOpPOHA KBajgpaTa OKa3HBAaIOTICA HeCOH3Me-

PHMEIMHE.
9T0 OTHpHTHe NUPOU3BENI0 HA rpeqecnnx yYeHHX TPOMAJHO® BHEYAT-

nennme, Temeps, Kora MH yiKe IPABHEIE K HPPANMOHAILHEIM TIUCIAM M JIOTKO
MilelicTByeM ¢ KBAJipATHHIMH ¥ WHHME KODHAMH, CYHIeCTBOBAHH® HECOA3MepH-
MEIX OTPe3KOB Hac HEMAaJIO He cMylnaer, HoB V B. o H. 5. 1A rpedecKnx yde-
HEIX OTKPHTHE TAKHX OTPE3KOB BHIJANEN0 COBepHieHHO muade. Bexn mons-
THA UPPANAOHAILHOTO YMACHA Y HAX He OHIIO, CHMBONA BpPOJe V2 onn ne mm-
calM, W XOTOMY JUIA HEX NONYYeHHHI pe3yJIbTaT O3HAYaJ, 9TO OTHOMOHHE
AMATOHAJA W CTOPOHH KBajipaTa BOOOIe He BHIPA’KAETCA HAKAKAM THCIIOM.

B cymecrBoBaHEM HECOH3MEDEMHIX OTPE3KOB I'DEKaM OTKPHBAJAach He-
Kad TaiiHa, 3AK/IIOYeHHAA B HENPOPHBHOCTH,— OJHO U3 BHDaKOHHA AHAJIEK-
THYECKOTO TPOTHBOPEUHASA, 3AJI0KEHHOT0 B HempepusHocTn H ABmxenma. O6-
CyIeHHEM STOr0 IPOTHBOPEYHs '3aHEMANIACH 3HAMEHATHE IpedecKHe PuII0oCco-
&Bl, CPEAH KOTOPHX 0cOGEHHO M3BECTOH CBOMMH l1apaloKcaMu SeHOH JJIeHcKuil.
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Fpexn: cosgana Teopw» OTHOMEOHAME OTPE3KOB (M BeXWIWH BOOOIIe), yud-
THBAIOMYIO CYIMeCTBOBAHMe HECOM3MOPHMEX OTPe3KOB'; oHa majoxeHa B «Ha-
wajlax» IBKIANA, B B yOPONIEHHOM BHJle €¢ W3JIaTAl0T M Temeph B MIKOJLHOM
Kypce reomerpum. Ho ocosmars, 9T0 OTHOmEHHE OXHOrO OTPe3Ka K JpPYyromy,
TPAHATOMY 33 eJMHUNY, T. €. HOIPOCTY JUINHY OTPe3Ka, MOMKHO PACCMATPEBATSH
TOKe KaK-IECJI0, 0600Ian 3THM CaMO® HOHATHe O Yuciie,— 0 3TOH HJeH rpe-
KH TaK B He CMOIVIZ HOXHATHCA: HOHATHEe MPPANAOHANLHOTO YHCJIA Y HHAX TAK
¥ He ROBHEKJIO?. 9T0 GRIIO cxeaHO B 6ojiee mOBIHIONW DBIOXY MATOMATHKAME
Bocroka; a ofmee, MaTemarmaecKd4 CTPOTO0® OEpejielieHEe HeHCTBATEILHOIO
gucna, He ONApPAONieecsd HENOCPEACTBOHHO HA reoMeTpHUIO, OHJIO JAaHO TOIBHO
coBceM HefaBHO: B 70-x romax mpomuioro croserma®. Tako# rpoMamgHEIE mMDO-
MEe)KYTOK BpPeMeHH, IPOTeKHIAH ¢ TeX mOp, KaK OHUIO CO3[aHA TEOPHA OTHO-
meHAi, MOKA3HBAET, ¢ KAKAM TPYAOM BOSHHKAIT M TOYHO (PopMyampYlOTCH
abGCcTpaKTHEe MOHATHA.

3. Xapakrepuays mouaTHe O pAeiicTBUTENbHOM umciae, HEBIOTOH B cBoeil
«Bceobmeit apmpmermuer, nmcay: «llog umenoM MBI moHAMAaeM HE CTOIBKO CO-
6panme eXEHEN, CKOJHKO OTBIIEYeHHOE OTHQINEHME KAKOTo-IM00 KONMYIecTBA K
APYroOMYy, OpPHHATOMY 33 eAHHHANY». OTO 4ueao (OTHONMeHMe) MOMET OHTBH
NejHM, paJAOHANBHEM HIM HPPANAOHANALHEIM, eclH JAaHHASA BeJIMYMHA He
COM3MPPHMA C eIHEHEIEH.

HeitcTBuTeILHOR, MK, 9TO TD 3He CaMoe, BeIeCTBeHHOe, YMCJI0 MO CBOEMY
HCXONHOMY CMEICJIY eCTh, CJIe0BATeJILHO, He 9TO HHOEe, KaK OTHOINeHMO Of(HOi
BeTMIHMHH K APYTO#, WPHHATON 32 eQUHALY; B JaCTHOM cJIyYae — 3TO OTHO-
HIeHAe OTPE3KOB, HO MOKeT OHTh OTHOMeHWEeM ILIOM[aflel, BeCOB W T. I.

Cramo GHTH, RECTBHTENHHOP YHCJIO €CTh OTHOIICHEe BeJHIHH . BooOme,
pPaccCMATPEBAOMOE B OTBJIOYCHHMHM OR HX KOHKDETHOMH - IIPHPOJHL.

IMogo6HO TOMY, KaK OmeJeveHHbie MeNLle YHCJIA CTAHOBATCA IIPEJIMETOM
MaTeMATHKE He Kak/loe B OTACIBHOCTH, & JAME B CBASH APYT ¢ APYTOM, B CH-

1 Cosmamme 5TOH TeoprMm IPUIACHBAETCA IPETECKOMY YUeHOMY IBHOKCY, JKABIIEMY
B IV B, 1o H. 3. :

2 BesteficTBHE TOTO, WP0 ydeHHe 00 W3MepeHHN BeIMIMH He NMOYAHATIOCH apEMerH-
He, 8 BXOZHJIO B IeOMETPHIO, FeOMETPHS Y TPEKOB LOINIomasia MaTeMaTuKy. Taxme BOIPOCH,
KAK, HADEMeEP, pelleHEe KBA[PATHWX YpPaBHEHWH, KOTOphe MEI Temeps TpakKTyeM anref-
pamdecKd, OHM CTABRJM M pemayid reoMeTphdeckH. «Havama» 9BKnmaa cogepsrar HeMano
TaKHX BOIPOCOB H, IOBMIAMOMY, HPEICTABIIAIE [I COBPEMCHHAKOB CBOJIKY OCHOB He OXHOM
reoMeTPEA B HAamIeM CMEICIIe, HO MAaTeMaTHKA BooOIIe. JTO rocmoOfCTBO reOMETpEA NMpOXoi-
7KaJ0Ch IO TOrO, Kak J{exapT, HAIPOTHB, MOXIAHEI ee anre6pe. CIiefiEr 5TOr0 TOCMOACTBA €O~
XPAaHRATACH, HANPEMED, B BUAC Ha3BaHAHR «KBafpaTh B 4KyO» 1A BTOPOH B TPeThed CTEeleHH:
«a Ky6» — 310 Ky0 co cTopomoil a.

3 Peds mper He 00 OnucaTelbHOM ONpeeJeHAH, a 06 Ompe/le/lecHNA, KOTOPO® Iy KHT
HEIOCPeACTBEeRHOH OCHOBOE U1 JOKA3aTelbCTB INPH H3YYEHHH CBOMCTB AeHCTBHTENSHHIX
ypcea. EcTecTBeHHO, YTO Takme ONpeReNeHMA BOSHMKIN B Goslee MO3XHION 3IOXy, KOTAA
Pa3BATHE MATEMATHKM, ¥ TiaBHEM obpasoM amanmmaa GeCHOHeYHO MAJIHX, mOTpeGoBamo cos
OTBETCTBYIOMEro ONPefesenns NeiCTBATENBHOTO TUCIA «IepeMeHHOH x». ITO OHpefeienme
B pasEnXx dopMax OrlTo zamo B 70-X roJax HpOLIIOr0 BeKa HEMEIKIMHE MAareMaTAKAME
Beitepmrpaccoy, Jenexnagom 1 Kanropom.
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cTeMe MeJHX 9HCeJI, TAK W OMEJeYeHHsle [eWCTBATENbHEe Yncila HMEIT CO-
fep:KaHNe W OKABLBAIOTCA IPeJMeTOM MATeMATHKH JIHIOb B CBASH APYT € APY-
roM, T. €. B CHCTeMe NeHCTBHTENbHEIX THCOJ.

B teopmm melicTBETENBHEIX UYHCENl, KaK M B apAQMeTHHe, IIpe;Kiie BCero
OLpeesAIOTCA NeHCTBEA HaJ YHCJIAMH: CJIOKeHHEe, BEUATAHWE, YMHOKeHNe,
HeseHue, & TAK)Ke OTHOIPHMe MKy YACIAMHA, BEPAKAEMOE CII0BAME «60JIbIIen

U «MeHbIme», ITH ﬂeﬁCTBEH ¥ OTHOMIeHHA OTPAKAIOT peayibHEIe CBA3W Pasiind-
HBIX BEJWYHH, KaK, HAIpAMED, CJIOKEHHEe OTPaHaeT CJIOKCHHE OTPEe3KOB. Ha-

9aJ10 eHCTBHHA ¢ OTBJICYeHHKIMH KEeHCTBATEIbHEIMA IMCHAMA OBLIO MOMOMEHO B

cpenune Bexa MareMmatmiramm Bocroka. Ilosixe 6BUIO mOcTemeHHO BHIABIECHO
BajKHeiilllee CBOMCTBO CHCTeMHl eHCTBUTEILHBIX UYNCe] — ee HemPepPHBHOCTE.

CmcTeMa [eHCTBHTEIBHBHIX dHCET — 3T0 abCTPaKTHEIR 06pa3s BCEBO3MOKHEIX
3HAYEHMIl HeMPePHBHO H3MEHAIONIecs BeINIMHEL

Taxum o0pasom, mogo6HO apmMeTHKe MEIHX THACEN, ApAPMeTHKA HeHcT-
BUTEILHHX UYHCEN MMeeT CBOMM IPEIMeTOM peahbHHe KOJHYeCTBEHHEEG OTHO-
MIOHAs HENPeDPHBHHX BeJIMYNWH, KOTODPHE OHA H3yJaeT B mX o0meM Buje, B
MOJIHOM OTBIIeYeHHH OT BCAKOH KOHKpeTHOCTH. VIMEHHO IIOTOMY, 9TO B IOHSA-
THN [efiCTBHTEILHOIO WHCJIA BhIAeNdeTcA 00llee BceM HeIPEPHIBHEIM BelMTH-
HaM, OHO HMeeT CTOJIb NIPOKOe IPMMeHeHHe: 3HAYeHNA PA3HEIX BeJMYMH, OyIb
TO AAMHA, Bec, CHJIA 3JIEKTPHYECKOTO TOKA, SHEPTHA H T. II., BHPAMKAITCH
9@EcJIaMyl, & 33BACAMOCTE, CBA3h MEKAY BeJINYMHAME M300pajKaoOTCA, KaK 3a-
BHCHMOCTH MEKAY WMX YUCICHHBIME 3HAYeHUSAMHE.

Il Toro, 9To0k o6miee MOHATHE O [GHCTBATENHHEIX YACIAX MOIJIO CIYHATE OCHOBAHHEM
MaTeMaTHUeCKOH TeOpHH, HYXKHO NaTh (OPMaTbHO MaTeMAaTHIECKOe WX ONpeMeeHEe. DTO
MOKHO ¢/lesiaTh PAasHBIME IIYTAMH, HO, HOKAJYH, ecTecTBeHHee BCEr0 MCXOAHTE M3 CAMOTO
mpofiecca W3MEPeHHA BEIMYAH, KOTOPHI KaK pa3 M CAYAII NPAKTHIECKHM HCTOYHHKOM
0Go6menus moHgTAA O 9Hc/e. MH OyaeM TFOBODHTH O IIMHE OTPE3KOB, HO YHTATEND JETHO
3aMeTHT, 9TC TOYHO TaK e MOKHO Owmo OB paccysmaTh O mOOHIX JPYTHX BejduMHAX,
HOTyCHAOMAX HeOrPAaHAYEHHOE NeJIeHue.

IlycTs MBI XOTHM HSMEDHTEH OTpe3oK ADB IOCpelcTBOM HPHHATOTC 3a eMHELY OTpe3-
Ka CD (pmc. 1). OTrnangsBaeM orpesok CD Ha AB, HanpaMep OT TOYKH A, MOKA OH eIIe

4 2 g
O—O
A Vj

Puc. 1.

yrnageBaercd B AB. Ilycrs OR OTMOMEICA n, pas. Ecnm mocie 5T0r0 Or OTpeska AB
ocTajics eme ocTaTOK PB, To xenuM orpe3ok CD Ha JecATh YacTedl M A3MepseM OCTATOK ITHMHU
RecATHME RoiAME. IIycTh B OCTATKE OTIOMEIOCH ny HecATHX goneid. Ecam m Hocle 3TOFO
€CTh OCTATOK, TO JNCNHM HAIIY MePKY elle pa3 Ha JecATs dacred, T. e. geauMm CD Ha cothie
Jonu, W DOBTOPAEM Ty ke omepanuio, ¥ T. A. JIm6o mpomecc maMepeHHsA KOHSHTCH, OO
or Gymer mpomommxarscsa. Ho Bo BearoM ciryvae M GyfeM HOMydaTh, 9T0 B OTpeske AB
YKIaIBIBAeTCs 1y NEeAX 0Tpe3koB CD, n,— HecATHX, n,— COTHX H T. . Gr10BoM, MBI Oyem
morryuarh orHomenne AB K CD Bce ¢ Goxbmel TOYHOCTHIO: A0 XECATHX, [0 COTHIX M T. [.
CaMo oTHOmeHME IPEACTABHTCA, CTaN0 GHITH, AeCATHIHOH APOGEIO ¢ 1y MeIbIMH, Ny AECATHE-

MA A T. [O.
AB
C—D—- = Ry, NNy N3, . .
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3ra xpo6s Monker GrrTh GeCKOHEUHOH, YTO 03HAYAET BO3MOMHOCTE HEOTPRaHHYIEHHOIO yTOY-
HeHRS H3MODeHHS.

Hrak, oTHOmeHHEe OTpPe3KOB (M BeJMYAH BooOme) IMpeHCTaBAMO Bceraa JECATHYHOH .
ApoGEI0 (Komeanoi Hiuu Gecromeunol). OXHAKO B ACCATHIHON APOGH yiKe HET CIeJOB caMOM
KOHKpeTHoil BemuanE. [looToMy OHA flaeT KaK pa3s OTBIeYeHHOC OTHOHIEHHe, T. €. NelcT-
BATENbHOS YHCIO0. JJeHcTBATCABEOE YACI0 POPMATBHO TAK B MOFKHO OIPeXeIATh KaK KOHEY-
Ay ann GecHOHEIRYIO AecATHUHYI Apobsnt. . .

Jas Toro, 9To6H XOBeCTH JeJI0 O KOHOA, HY)KHO elle ONIpeeluTh AeHCTBHA (cioske-
HEe W T. I.) HaJ AeCATHYHEIMA ApoGaMa. JTO Henaercs TaxuM obpasoM, 4To6H onpegemnse-
MEle HelfcTBEA HaX NeCATEIHLIMA ApoGAME OTBe3anm MNeidcTBHAM HaX BeamumEamd. Tak,
[IpE CIIOMKOHEE OTPE3KOB HX JUIMHE CKIAXHBAIOTCA, T. €. JuIAHA oTpesra AB -+ BC pasma
cymme. iaa AB 1 BC. B ompefeleHER [JeiicTBAM HaJl JeHCTBATENILHEIME IACIAMA €CTEH Ta
TPYRHOCTH, 9TO YHCHA 3TH IpPENCTABJISIOTCH, BOOGIe FOBOPA, GeckOHEUHbILMIL ReCATHIHEIMU

npo6sME, TOrAa Kak OGEIIHFe M3BECTHEIG OPABEIA JeHCTBHA OTHOCATCA K KOHETHEIM e-
cATHIERM ApobaM. B cBASHE ¢ 3TEM cTporoe onpeReNeHme ReHCTBHI ¢ GecKOHETHEIME ApOGs-
MHE fjaercA clegyomuM myreM. Ilycrs, HanpnMep, HaM HYKHO CIOMKHTH [Ba 9HcRa ¢ u b.
BepeM cOOTBeTCTByIONIHE AeCATHYHEIe APOGH ¢ TOTHOCTEIO RO JaHHOTO 3HAKa, HaOpuMep
710 MEJUTHOHHHX, ¥ CKIaguBaeM ux. Torna moaydam cymmy ¢ 1 b ¢ cooTBercrBylomeii Toq-
HOCTHIO (X0 ABYX MAILIZOHHEKIX, TAK KaK omMuGKE 0T ¢ u b moryrcnomurscsa). Taxuy o6pasom,
MEI MOKeM OIPefeTuTh CYMMY JBYX UHCET C 21060l cmenensio mounocmu, B B 8TOM CMBICTTe
HX CyMMa OKASLBaeTCH BHOIHE ONpeJeNeHHOH, XOTA Ha KaKAOM dTalle BHYACIGHHS OHA
M3BecTHA JHMb ¢ HEKOTOPOH TOYHOCTHIO. 9TO0, OXHAKO, OTBeuaeT CYIIECTBY [ela, IOTOMY
UTO KaKAAg BeAMINHA a H b TariKe H3MEPAETCA ¢ HEKOTOPOR TOTHOCTRIO, M TOYHOO BHAYEHHE,
npefcraBaAeMoe GecKORETIHOH fecATHUHOR APoOLIO, NOXyIaeTcA KaK pesynbTaT Heorpa-
HI9eHHO MPONOJKAEMOT0 BO3MOKHOIO YTOUHGHRA S3HATCHHS BeIMYEHEL.

OrHOmeHEe «6onbiies, «MeHbINEe» MOKeT OHTH 3aTeM OHpeXeNeHO 9epe3 CIIOMKeHHe:
a>b, ecn# CYIIECTBYeT TaKoe ¢, IT0 a = b + ¢ (peYn HAET O MONOMHETENLHEX THCIAX).

HenpepHBROCTE PAMA JeACTBUTENLHEX THCE] BHIPAKAETCA B TOM, 9T0 €CJIH YHCIA 4,
@y, ... BO3pACTa®T, a by, by, ... yOusalor, ocraBasch HpH SroM Beerma Gombmme wmcen aj,
TO MeMIy TeMA B APYTAMH IHCIAMH BCer/la ecTh ente Kaxoe-ymbo wmcao ¢. Haraamso aro

a a ' ¢ b, &,

n i Ldendoadeds dedead, I i
T T T T T ¥

Pumc. 2.

naoGparKaercs Ba IpAMOH, ec¥ ee TOYKW IIQ M3BECTHOMY HDABHAY CONOCTABHETH ¢ TACIAMMA
(pzc. 2). 37ech SICHO BUJHO, YTO HAJNMYES THCIA ¢ H COOTBOTCTBYIOMEH eMy TOYKE KAk pas
. 03HAYAeT OTCYTCTBHe PasphiBa B DAY 9YHCed, T. €. HENPEpHBHOCTH pAAa IHCEIN.

4. Yme Ha mpuMepe B3amMOIeHCTBAA apEYMETHKHE M TeOMeTPHHE MOKHO
BAJETH, 9TO PAa3BATHE MATeMaTHKH IPOMCXOAHWT B mpomecce GoppOH MHOTEX
CIVIeTAIOIIAXCA B Hell iIpOTHBONOJIOKHOCTEH: KOHKDETHOr0 M aGCTPaKTHOrO,
gacTHOro B 06mero, (opMannLHOro H CONePIKATEIBHOr0, KOHewHOro m Gecio-
HEYHOT0, OPePHBHOTO M HENpPepPHBHOro W T. 1.

TMonpo6yem, Hampumep, HPOCAEAUTH NPOTHBOIOJIOMKHOCTE KOHKPETHOTO
7 abCTPAKTHOTO B CAMOM CO3NAHEE HOHATHA AeficTBuTensHOTO 9mcia. Hax Mu
BHJeIA, NeHCTBATENBEHOe YUCIO OTPaMkKaeT OeckoHexHo ymouHsemblid mpomecce
W3MepeHHA Mid, B HOCKOJIBKO MHOM HOHHMAHAM, a6COAI0MHO, GECKOHEYHO TOT-

1 Ilpo6x ¢ MeBATKOM B mepHOJe HIPH 5TOM HE PACCMATPHBAIOTCA, OHK OTOAeCTBIAITCA
¢ COOTBETCTBYIOIel MpoGhio Oe3 MeBATOK B IEPHOJiE IO M3BECTHOMY OPAaBHIY, ACHOMY M3
mpamepa: 0,139999...=0,14000...
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HO® 3HAYEHWEe BOJMYMHEL. OTO COOTBETCTBYET TOMY, YTO B I€OMETPHH PAaccMa-
TPHBAIOT H/i€aILHO TOYHEe POPMEL Il PA3MEPH Tell, BOBCe OTBIOKAACH OT HOJBHK-
HOCTH M HEKOTOPOHl HeOnpelelleHHOCTH PeAILHEX (OPM I Pa3sMePOB KOHKPETHEIX
npeaMeToB. Beimie ME paccyskmanm 06 u3MepeHAA MMeHHO NealIbHOTO OTPesKa.

OpHako HpealbHO TOYHEE TeoMeTpadeckde GOPMEI W aGCOIIOTHO TOYHEIS
3HaYeHNsA BEINYUH IPERCTABIAIT coboio abdcTpaxmun. Hrorawkoil KoHKpeTHHIH
mpenMer He mMeeT aGCOMIOTHO TOYHOUM (POPMHL, KAK HEKAKAA KOHKpeTHAd Be-
JMIMHA He TOJNBKO He m3MepuMma abCONIOTHO TOTHO, HO W He umeem abcoorHo
TOYHOrO 3HAYeHHA. [|JIMHE JimHeeK, HANPUMepP, He MMEIOT CMBICIIA, eCiH HX
yTOYHATH 3a Hpejesikl aTOMHEIX MacmiraGoB. Bcerpma 3a m3BecTHRIMA mpefie-
JIaMHP KOJIBMCCTBEHHOIO YTOUHEeHNA NPOUCXOAHUT KadYeCTBEHHOe PI3MeH9HEeI BE-
JMYAEE, B OHA TepseT BoOOHmIe ¢BOH mepBoHAYANLHEIE cmbicni. Haopawmep,
[aBjleHNe Ta3a HeJIb3si YTOYHATH 33 MPEeAesH CHIAH YAApa OXHOH MOJIEKYIIHI;
SJIOKTPHIECKHA 3aPAJ mepecTaeT GHTHh HeIPePHIBHEIM, KOTJA YTOUHAETCA IO
3apAfa 3JIeKTpoHA U T. . BBuRy orcyTcTBuA B Ipmpofe NpeAMeTOB EeaILHO-
TOUHOH (OpPMH, yTBep:RIeHHe O TOM, 9T0 OTHONIEHHE NHATOHAJM KBagpaTa
K CTOpOHe paBHO }/2, He TOMBKO Heib3A aGCOMIOTHO TOYHO BHIBECTH W3 HEIO-
CPeACTBeHHOI'0 M3MePeHHsA, HO OHO H He mMeeT abCOJIIOTHO TOYHOTO CMHICIIA
HE JJTA KAKOro KOHKDEeTHOTO PealibHOTO KBajparTa.

Breba 0 HecomaMepEMOCTH JHATOHAJIH H CTOPOHH KBajpara BHTEKaer,
KaK MH BHJeJH, N3 TeopemHl Ilndaropa. dTo — meopemuveckuil BHBOX B pas-
BATHE NAHHHX ONKITA; OH €CTh Pe3YJbTaT HpPAMEHeHHUS JOTHKY K MCXOJHEIM,
B3ATHIM K3 ONHTA, NOCBIKAM T€OMETDUH.

TakaM 06pa3oM, MOHATHE O HECOM3MEDPHMEIX OTpe3Kax H TeM Goiee o
HeHCTBATEIHHOM YHCIe-HE eCTh IPOCTOe , HeIIOC PeJCTBeHHOe OTPAKEHAE OIIBITHERIX
$arToB, HO WAeT KAK OH Jajbile HX. JTO, OAHAKO, MOHATHO. [leficTBATeNbLHOE
9ACII0 He OTPaKaeT KaKY-In00 NAHHYIO KOHKPETHYIO BeJIMYNHY, a BeIMINHY
BOOOIle B OTBJIEYEHMH OT BCAKOM KOHKPeTHOCTH, MHHIMM CJEOBaMH, OHO OTpa-
JKaeT o6ujee B PeajibHEIX YacTHHX BeJIAYMHAX. ITO o0llee COCTOHMT, B 9aCTIO-
CTH, B TOM, YTO 3HAYeHHe BeJIMYEH BOOOLIe MOMKHO YTOUHATH, M €CJIH MBI OT-
BJIOKJIMCH OT KOHKPETHHX BeJIWIAH, TO TPAHANA STOr0 BO3MOKEOTO YTOYHEHHS,
3aBHCAMAA OT KOHKPETHOM HPHPOMN BeJIMYAHE, CTAHOBHTCS HEOIPelelieHHOMI
A HCYe3aer. :

Taxum 06pa3oM, MAMEMAMUYECKAS TEOPHA BeNWYWH, PACCMATPABAKINAA
BEJIMYMEE B OTBJICYEHMHA OT MX MHANBUAYANBHON IPAPOAH, Henm30esKHO MOIKHA
paccMaTpHBaTh BO3MOXKHOCTH HEOFPAHMYEHHOTO YTOUHEHHA B3HAYCHHS BEJIH-
YFHK ¥ TeM CaMBIM J04JCHA TPHBOJATH K HOHATHIO AEHCTBHTEIHHOrO 9YHCIHA.
BmecTe ¢ Tem, oTpaxcas TOIBKO oO0llee B PA3HEIX BeJMYAHAX, MATeMaTHKa He
YYHTHIBaET 0COGEHHOCTEH 'KaKIOTO0 OTeIbHOr0 caydad. «Beaxoe oTmensHoe, —
kak ormedaer B. W. Jlenmn, -— mHemosmo BxoamtT B ofmee...» *

Brjenas ofmme cBoficTBA, MAaTeMaTHKa paccMarpumBaeT BhIpaGoTaH-
HHE €0 YeTKOo pasTpaHNYeHHEE abCTPAKNEEA HEe3ABHCHMO OT PeaIbHHX

1 B, U. JI e n m 5. ®rmocodcrme Terpans. Locmommrnsgar, 1947, crp. 329.
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IpaBun ¥X DPEMOBUMOCTH. VI 9TO DPOMCXOMHT MMEHHO NOTOMY, 9TO TPAHHIEI
9TH HE 0061afa0T TOU Ke OGIHOCTHIO; OHH 3aBECAT OT KOHKPETHHX CBOHCTB
paccMAaTPEBAEMBIX ABIEHNI, OT KAYeCTBeHHOM CMEHH STHX apieuumit. IlosTomy, -
npuMeHAS MaTeMaTHKY, He00XONHMO IPOBepATh 0G0CHOBAHHOCTHL CAMOTO IPH-
mepennd TOH mim WHOM Teopmm. Tak, pacCMaTpABATEH BeIECTBO KAK HEIPEPHB-
HOe M ONMCHRBATH €r0 CBOMCTBA HeNpPePHBHHMA BeJIAYAHAMA [ONYCTAMO JIHIIbL
TOT/(a, KOT[Aa MOMKHO OTBIEYHCA OT €T0 ATOMHOIO CTPOSHHSA, & TO BOBMOXKHO
JNAINE NPE W3BeCTHHX YCJHOBAAX B HEKOTOPHX mpenenax.

Hecmorps Ha 910, felicTBATENsHEeE JHUCIA IPENCTaBAAIT c000H IpoBepeH-
HO® ® MOINHOE CPeJCTBO MAaTeMAaTHIeCKOTO HCCJENOBAHMS peanbHHX Hempe-
PHBHEIX BeJMYEH M nponeccos. Teopusa mx 060CHOBaHA HPAKTHKOH — HE06o-
3PHMEIM [IOJIGM NPEMeHeHZH B QuamKe, TeXHuKe, xuMuH, Craio OHTH, OpaK-
THKa HOKAa3HEBaeT, YTO HOHATHe JelcBHTeIHHOTO YHCHA IPABAABHO OTPAKAET
obmue cporicTBa BejmumH. Ho sTa mpaBmibHOCTE He GesrpaHmdHA; TEOPHIO
NeliCTBATENEHEX YHCEJI HeJb3sl PACCMATPHUBATH KAK HEYTO afCOmOTHOe, 10my-
cKalolllee HEOTpaHWIeHHOe AGCTPAKTHOE PasBATHE B HOJHOM OTBJIEIGHAM OT
peiicrpaTensHocTH. CaMO NOHATHE O JeHCTBATENLHOM YHCJe HpPOROIKAET
pasBHBATECA H (AKTHIECKH MRANEKO elle He aABiIgeTcA abCOMIOTHO 3aKOH-
9eHHEIM.

5. Ponpb eme onHON W3 HA3BAHHBIX BEHIE NPOTHBOIOJIOMKHOCTEH — LPO-
THBOMOJIOKHOCTH AHCKPeTHOT0 B HENPEePHBEOTO MOKHO TaKiKe HPOCIONATH
Ha IpPEMepe PasBUTHA MOHATHS Ydciaa. MH yiKe Brfeau, 9T0 APoGE BOSHEKRIA
W3 JlefleHAs HeNpPepHBHHIX BeIAYMH. :

Ha Temy 0 He/eHHN CYUIeCTBYeT Ype3BHMAHHO IOYIATEIbHBIA IIYTOYHBLA
Bonpoc. BaGymka xynnna Tpm KapTodenuHEl 1 JOIHKHEA PA3HENINTs UX IOPOBHY
mexEny ApymAa BEyKam#. Hak 6mre? OTeer riacuT: HyKHO ClesiaTh mIOpe.

dra OIyTKa, OAHAKO, BCKPHBAET CaMyl0 cyTh fena. OTHeJRHEE IIPeAMETH
HeleIHMEL B TOM CMEHICJIe, YTO PasfeIeHHHIU HpeAMeT HOYTH BCerja mepecTaer
OHITH TeM, 9TO OH eCTh, KaK 3TO fACHO M3 IPHMEDOB (TPETH 4YeJI0BEKAY WK
«Tpern crpeyn». Hampormp, HempepHBHHe H OJHOPOXHEE BEIMIYMHE MIIH
BOLM JIETKO JIeJIATCA W CKIAJIEIBAIOTCHA, HO TepAd cBoeil cymaocra. Iliope ®ak
pa3s mpejcTaBiAeT NpeKpacHH IpEMep TaKON ONHOPOXHOH Bell®, KOTOPas
XOTHA W He pasfieseHa, HO 3aTO JIeTKO [eNHTCH MPAKTHUECKA HA CKOIb YTOMHO
mearae monk. lnmust, mirolmagd, o6seMu o6nafaloT TeM ke cBodcTeoM. He-
IPepHBHOE IO CaMOMY HOHATHIO M €CTh TO, UTO HO Pas/ielieH0 B AEUCTBUTENb-
HOCTH, HO HeOTPAaHWYeHHO HEJIEMO B BO3MOFKHOCTIH.

Mu cramkmBaemca, TakuM 0GpasoM, ¢ JBYMS HPOTHBOIOJIOKHOCTAMI:
¢ ORHOM CTOPOHH, HefeJHMEIe, OTHEJHHE, KAaK IOBODPAT, NUCKDETHHE IIpej-
MeTH, ¢ JPYroii — BOOJIHG [ieJlAMHe, HO He pasjieleHHHe HAa YacTH, & Hempe-
puBHEe Bemu. HoHewHO, PTH IPOTHBOMONIOKHOCTH BCEr[a COeRWHEHH, HGO
HeT HHE abCONIOTHO HeNIeNMMBIX, HA COBePHIHHO HENPEPHBHHX ITPEMETOB.
Onnako 5T CTOPOHE MpPeIMETOB He TOJBKO PeAJBHE, HO 9acTO B OJHAX CJY-
9afx pellalmeil OKA3HBAeTCA OffHA CTOPOHA, B APYLHEX — APYTasd.
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Matemarara, oTBieKag OpMH OT HX COJEP/RAHUA, TEM CaMHM pe3KO pas-
measAeT W 5TA POPMH — AACKPETHOE W HENpPepHBHOO.

MartemMaruaeckam 00pasoM OTHENBHOTO IPOJMETA CIY:KAT €JMHANA, A
MaTeMaTmIeCKAM 00pasoM COBOKYIHOCTE JHUCKDETHHIX IPEIMOTOB CIYKHT
CyMMa efdmHEN. ITO, TAK CKa3aTh, 00pa3 YUCTOH HAHCKPETHOCTH, OYALIOHHOH
OT BCErO OCTAJBHOTO, AACKPETHOCTh B ee dmcToM BuAe. OCHOBHEIM, HCXORHBIM
MaTeMaTm9eCKAM 06pa3oM HEIPePHBHOCTH CJYKAT HeHPepPHBHOCTH I'€OMeT-
pmueckou (HErypH, B OpOCTeHmeM caydae — OPAMOH JHHAM.

IMepen mamum, crano OHTL, XBe NPOTHBOLMOJIOKHOCTH: [HCKDETHOCTh H
HeUPepHBHOCTh, M WX OTBJICYeHHHE MATeMAaTHIeCKHe oOpask: Iejioe [HCIIO
I reoMeTpMuecKas IPOTMReEHOCTh. laMepennme ecTsb
coeflEHEHMe TAX TPOTHBONOJOKHOCTEH: HENpPepHB-
HOe m3MepseTcsA OTAeNBbHHME eimHuTaME. Ho =eme-
JHMHMA eXMHANAMA OGOATHCH HEJb3f; HPUXONATCH
BBOAUTb APOOHEIE JOJM HMCXONHOH epmHHNL. Tax
BOSHEKAIOT IPOOHEE 9HECIA; HOHATHE 9HCIA PasBH-
BaeTcA HMEHHO B peayJjibraTe COeHHCHHA YKaszaH-
HEX HPOTHBOLONOMHOCTEH .

HNaneme, Ha Gonee a6CTPAKTHON CTYIEHM NOAB-
Jasgercd TOHATHEe 0 HECOMSMOPHMBIX OTPESKAaX H, KaK
ClIe[ICTBHe, MOHATHE NEHCTBHTEIBHOIO 9MCJa KAaK OTBJICUYeHHHIA 00pas He-
OTPAaHHYEHHO TOYHOTO 3HAYCHEA Beaumumenl. OHAKO HTO HOHATHE CIOMHIIOCH
He cpasy, M JOATHi IYTh ero pasBuTHA met depe3 Gopuby Tex jke mpoTH-
BOIIOJIORHOCTeH JECKPETHOIO W HEOPEPHBHOTO.

Kax yme 610 crasano, [lemokpaT upeficTaBian QUTYPH COCTABICHHKIME
U3 ATOMOB ¥ TeM CBOJHJ HeIpePHBHOe K NpepuBHOMY. OJHAKO OTKPHITHE He-
COM3MEPHMHIX OTDe3KOB BACTABMJIO OTKA3AThCS OT TAKOTO IPE/CTABICHHA.
Ilocne sroro HempepHBHEEC BeJIMYMHEL yKe He COCTABIANNCH M3 OTAEJBHHX
3JIGMEHTOB — ATOMOB WJIH TOYeK. OTH BeJWYHMHH He BHPAMHalluch YHCIAMH,
TAK KAK WHHIX 9HCeJ, KpOMe IeJhX X Npo6GHEIX, B TO BpeMs HO BHAJH.

IIpormBopedre mPEPHIBHOTO W HENPEPHIBHOTO BEICTYNHJI0 B MaTeMATHKe
¢ HoBoii cwnoit B XVII B., Korfa 3aKiajsIBainch OCHOBH Au{depeRnmaIbHOTO
M MHETeTPANLHEOTO MCYMCJIeRHMA. 3f4ech peusb muia o Geckomeuno Maimx. B on-
HEX TpefiCTABJICHUSAX OHHE MHCIWIACH KK [eHCTBHTENbHEE, (AKTYAIBHON
GecKOHeUHO Majhie, IeflelIAMEICY JACTAIN HOUPEPHBHOM BEJIHYWHH, MOA06HO
aTomam [lemoxpmTa, HO Temeph YHCIO WX CIATANOCH GECKOHETHO GONBIMM.
Buumcsienne mnomane#f W 0656MOB — HHTETPHPOBAHNME — MEICJIHIIOCh KA
CYMMEpOBaHH® GeCROHEUHOTO WMCNA STHX GecKOHewHO Majmx gacrum. Ilmo-
majb, HauUpAMep, NOHEMANACh KAK «CyMMa JHMHWM, H3 KOTOPHX OHA COCTaB-
naerca» (pme. 3). Craso 6HTH, HEIPEPHIBHOS ONATH KAK 6H CBOAMIOCH K AHC-
KPeTHOMY, HO yiKe 6osTee cIoKHHM 06pazoM, Ba Gonee BECOKOH crymenn. Ho
9TOT B3I OKA3AJICA HEeYJAOBIACTBOPHTeIbHLIM, M, B MPOTEBOBEC eMYy, B 0C-
HOBHOM oT Hbi0TOHA MOmMIIO IPefCTABIEHHE O HENpPEpb6HbT HePeMEeHHEIX, O
GeCKOHEYHO MAJNHX KAK HEOTPAHMYCHHO yGHBAIIMX NEpeMeHHbE BeIMIAHAX.

Pre. 3.
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Dra KoHmenmus B3fAJa BepX, Korxa B meppoit nodosmre XIX B. 6bl1a cozgana
CTpOTas TeOpHA npepesioB. Temepb OTPe3OK He COCTABISICA M3 TOYEK WA
«HEIeTHIMEIX), HO TOHMMAJICSA KaK NPOTAKEHHOCTh, KaK HeOPepHBHAA cpeja,
rAe MOKHO JAMmb (UKCHPOBATEH OT/ENbHBIC TOYKHA, OTAE/IbHEe 3HAYEHHA Iepe-
MEHHOH BeJndYuHE. MaTeMATHRYE TaK 1 FOBOPHNH TOTAA O «IPOTHAKEHHOCTHY.
B enmHCTBe mPepEIBHOTO W HEUPEPHBHOTO HENPEPHBHROCTH CTANA OUATH IOC-
TIIOACTBYIOMEit. -
Onmaxo passATHe aHANM3A DOTPeGOBAJO ANbREHANEro YTOUHeRAS TEOPHH
HEePeMEeHHHX BOIIMYMH W Ipeske Bcero o6mero onpefeneHns AedCTBUTEILHOT0
qgena Kak M06OTO BOSMOMHOrO 3HAYCHMsT IepeMeHHOW pemmumpe. Toraa s
70-x rofiaX HPONLJIONO CTOJOTHA BOSHHKJIA TEOPHs JEHCTBUTeNbHHIX YHCes, KO-
TOpas MPeNCTaBIAeT OTPE30K KaK MHOMKECTBO TOYEK H COOTBETCTBERHO IpOMe-
JYTOK W3MEHEHHA NEPeMEHBHON — KAK MHOIKECTBO AeUMCTBATENBHEIX YHCEl.
HenpepuBBOCTh ONATH CTAJNA COCTABAATHCA H3 OTASNbHBIX JBCKPETHRX TO-
YeK, ¥ CBOMCTBA HETPEPHIBHOCTH CTAJN BHIPAMATHCSA B CTPOSHUM COBOKYIHOCTH
COCTABNAKIIAX €@ TOYeK. JTA KOHNENI|s NPMEBesia K FPOMAJIHBIM yCIeXaMm
MATEMATHKM ¥ CTaja TocunofcTByomei. Bee ske m B Heil o0HapyXUAHCH CBOX
riIy6oKme TPYAHOCTH, KOTOPHe HOPOAMIIE NONHTKE BePHYTHCs1 Ha HOBOM cryme-
HE K IpefCTaBleHAI0 O YmCTOd menpepwBROCTH. Hameuawrcs Tarxe WHEIS
DyTH NepejeKu MpeicTaBienns o6 OTPesKe KAk MHOecTBe ToueK. Bosumka-
JOT HOBHE TOUKH BpeHHMA HA TOHATHA 4mCiIa, HepeMenHo#, ¢ymxuum. Pas-
BATHE. TEOPHE DPOAOIIKAETCH, M HY/KHO JKAATH ero JajbHeflIEX MAros.

6. BaammopeiicTBEe apHMETHKA M TeOMeTPWH HWIPajio PONb He TOIBKO
B COBJIAHNE NOHATHA JAefcTBATENLHOTO 9mcia. To e B3anMOoyielicTBe FeOMeT PR
m apuMeTHKE, I, TOYHEe, y3Ke anreGpsl, CKA3AIOCH TAKME B YTBEPHACHAN
B MaTeMAaTHKe HOHATHH OTPHUATENHLHHX M KOMIUIEKCHHIX wuced (T. €. umcell
smaa a - b )/ —1). Orpruarensnse dmena m306parKAIOTCA TOUKAMU HA OpA-
MOif clteBa OT TOYKHE, KOTOpas comocrasisercss ¢ Hynem. Hommuexcuhie sKe
qmeiia E306paKaOT TOYKAME HA IIOCKOCTH. VIMeHHO 5TO TeOMeTpHYecKoe
IpeicTaBlieENe YKPeNMJI0 B MATeMaTWKe MHAMEe YHCJIA, KOTOPHE [0 TOro
OCTABAJIACH HETOPATHEIMM. , : ,

IlonsiTe BeAMYPHHE PasBABAJIOCH AAJIBIIC: LOABHIHCH, BampuMmep, BeK-
TOpHHE BeJAYAHB, KOTOPHEe H306paKaioT HaOPABJCHHNMA OTPESKAME, K JIPY-~
rue, emie Gosiee 06mue BeIMIMHH (TER30PH), B KOTOPHX ONATH anreGpa coefp-~
HAETCHA ¢ TeOMeTPHeH.

CoepmHeHne PasImYHELIX MATEMATHYECKHMX TEOPHA BCEIZA MIPAJIO W MIpaeT
Gonpmyio, NOpoll pemaiolnylo poik. M yBujuM 5TO laNbme BA IpAMEpax
BOZHWKHOBEHAS AHAJATHYECKOH TeomerTpns, AEQQepeHnHalbHOTO M HHTO-
rpammof‘o WCUMCIIOEHSA, TeOPHE HYHKNUME KOMIJIEKCHOI IepeMeNHOH, HOBe#-
pIero Tak HAa3HBaeMOTo (PYHKIHMOHAJLHOTO AHAJHM3A W [PYTHX teopmii. B ca-
MOii TEOPHE THCEJ, T. . B YUEHHH O MeNEIX ACIAX, ¢ GONBmWAM yCHeXoM mpa-
MOHSIOTCH METOMIH, CBA3AHHHEE C HOTPePHBHOCTHIO! AHATA3 GECKOHEYHO MAJILIX
¥ TeOMETpHA, ~9TO HOPOAEIO OOmMpHHe INABH 5Tod TeOPHH, HA3HBAeMBIe

«BHAJIATHICCKO TeOPHei YACel» ¥ «TOOMeTPHe’ 9YHCel.:

3 Maremarmna, 7. 1
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C m3BecTHON TOUKE 3peHMsA B OCHOBEe MATEMATAKH MOMHO BHJETh COYeTa-
HAe HOHATHIl, ACXOAAIIAX M3 TeoMeTphua M apmﬁmemxn — ofmux momsATHH
HeTPePHBHOCTE M aJirefpamiecKkoil omepanue (Kak 060Gmenns apudMerHve:-
croro peiicrsua). Ho 3peck Ml He MOskeM roBOPHTE 06 STHX TPYAHKX TEOPHAX .
Ieasio aroro maparpada Gsuro cosgaTe XoTa G caMoe ofmiee mpejcTaBieHne
0 B3aEMOJISHCTBAN IICHATHH, 0 eAMHCTBe H' GophGe MPOTHBOMONIOMKHOCTEH B
MaTeMaTHKe HA NPEMePe B3aMMOJIEHCTBAA aDUQMETHKH M TeOMeTPHM, HA HpH-
Mepe pa3sBOTHA NOHATHA YHACJIA.

§ 5. JOXA JIEMEHTAPHON MATEMATHKH

1. PaspuTHe MATEMATHKHM HE CBOJHTCA K NPOCTOMY HAKOIUIEHMIO HOBHX
TeOpeM, HO BKINOYAET CYINECTBEHHEE, MOMHO CHA3aTh, KAYeCTBEHHHE Ha3Me-
HeHHA MATEMATHKH. JTH KAYeCTBEHHHEe M3MENCHHA NPOMCXOAAT, OJHAKO, ne
B HOPSAJKEe JOMKE H OTMEHH! CYNeCTBYIOMEX TeOPHil, HO B HOPAAKe UX yray6-
JieHAA H 0606meHnﬂ, B nopﬂm(e DOsABICHNA HOBHX oﬁoﬁmamnmx TEOPHH,
HOATOTOBJIEHHEHX NPEAINECTRYIOIINM pPAasBHTHEM.

C caMmoii o6mell TOYKE 3peBHA B ACTOPAH MATEMATHKH MOKHO OTMETHTh
YeTEIpe OCHOBHHX, KAYeCTBEHHO pasimunmx srama. Howeuno, Tounoe pasrpa-'
HUI@HNE STHX ITANOB HEBOIMOIKHO, HOTOMY 9TO CYIIECTBEHHIE YepTH KasKaoro
cnenylomero u3 HEX cnnamﬂnannch Gollee’ MIM MeHee IIOCTENICHHO, HO pasau*
YMe STEX DTAIOB W MePeXOAs MEFKAy HEMN 0GOBHAYAIOTCH BIIOJHE OTIETIHEO.

Ilepsriit 5Tanm (MA@ mepmOA) — 3TO MEPHOJ 3aPOKACHHA MATEMATHKR
KAK CaMOCTOATeJILHO! B 4MCTO TeopeTnueckoil Hayku. OH TAHYyICH ¢ ApeBHeii-
mWAX BpeMeH ¥ 3aKOHYHJCA K V B. 10 H. D., eClIH He paHbine, Korga B I'penun
COKEUIACH, HAKOHE|, (YACTAs» MATEMATHKA ¢ ee JIOTHYECKOH CBA3LIO TeOopeM
¥ [XoKasatedbeTB (B V B, 10 H. 3. HOABHIECEH, B YaCTHOCTH, CECTEMATHYCCKNIO
H3NI0KeHnA reomerpwnd, Hanpmmep, «Hawamay I'mnmoxpara Xwmoccxoro). Sror
mepnoy 6e meprosioM GOpPMHPOBAHAR APHQMETRKE H TEOMETDPHE, B MH YrKe
AOCTATOYHO MOAPOOHO ero paccmorpesnm. Torna MaTeMaTHKa CKIANHBAJIACH
KaK Henocpedcmeenno CBABAHHAA ¢ DPAKTAKOH COBOKYUHOCTH OTNEIbBHX
OpaBEJ, BHBeJENHLX H3 ONHTA. JTH IpaBuWja He O0pasoBHEa/Id emie exmHOM
JOTH9eCKA CBASAHHON cACTeMHl. TeopeTHuecKmil XapaxTep MATEMATAKH C eé
JOTHYECKAM [OKA3ATEIECTBOM TEOPEM CKIANMBANCH OUeHb MEAJEHHO, TO Mepe
HAKONJIeHHsA MaTepHaja. ApufMeTuKa M reoMeTpHA He GHIH pasjeseHb, HO
TeCHO TepelleTajuch JIpYr ¢ ApPYroM. h '

Bropoii mepmojl MOMHO XapaKTEPM30BaTh KAK NEPMON SIeMEHTAPHOHR Ma-
TEMATHKH, MATeMATHKN NOCTOANHEX BEJIMYMH; OCHOBHEE, IPOCTeRIAE €ro pe-
3YJIBTATH COCTABJAIT Teneph CONePIKaHMe IIKOIBHOTO Kypca. BTOT mepmop,
TIPONOIKAJICA OKOJIO ABYX THCAY JieT U 3akonumica B XVII B. ¢ Bo3HHKHOBe- -
AmeM «BricmIeit» MaTematnkn. Ha sToMm mepmofie Mu mompoGHee ocTaHOBEMCA B
sroM naparpade. Cnegyomme mnaparpadgs GyAyT LOCBAIMEHH TpeThEMY u
eTBEPTOMY NEPHO/aM — JHOXe COJNANAA U PA3BUTHH AHATNGA M NEPHONY
COBPEMeHHON MAaTeMATHKH.



2. Ilepmop, sr1eMEHTAPHOM MAaTEMATHKE MOKHO B CBOIO Odepeflb pasme-
JATH HA [[Be HACTH, PAasiAYaIOMAecs MX OCHOBHRIM CO/leP/KaHAeM: NepHOA pas-
BuTHA TeomerpEu (o IT B. H. 9.) ¥ mePHON NpEAMYmECTBEHBHOrO PasBETHA
anre6pu (ot II mo XVII B.). Ilo meropuueckmm jKe YCIIOBHAM OH HENHTCH
Ha TPH NepHOofia, KOTODHE MOKHO Ha3BaTh (rPEYECKAM», ¢BOCTOYHEIMY M
«esponeiickaM anoxm Boaposknemmsay. I'pe- y
9eCKHi NepHO] COBLIAlAeT IO BpPEMEHH C
OGIIAM PAcUBETOM TIPEYECKOM KYJBTYPH;

BocXoiA Bawajmom K VII B. K0 H. 3., oH
N . , % 4

goctar cBoeit Bepmmum B [II B. mo m. 5.,
BO. BpeMeHa BeJINYAfilinX reoMeTPOB - J[PeBHO-
¢TH OBKIHfAa, ApxuMefa, ANOJIJIOHAS, H 38-
roHumaca k VI B. H. 3. Maremataka, 0co-
OeHHO reoMeTpHsA, focruria B I'pennm ypam-
BHTEJIBHOTO PaciBeTa; HAM W3BECTHH AMeHA
¥ pe3yJBTAaTH O0YeHb MHOTHX I'PEYECKUX MA-
TEMATHKOB, XOTA [0 HA¢ AOILIH TOJBKO He-
MHOTHe U3 HX DOJNEHHHX counHenmii. Ilpm
BTOM CTOHT 3aMeTHTH, 4TO PmM, Joctmrmmi
pacuBera K I B. H. 5., He [ajl B MaTeMaTHKe
HAYEro, B TO BpeMs Kak B nopaGomenHoi M I'penmn Haywa ellie mponseTana.

I'pexn e ToBKO PasBHNE W NPABENM B CTPOMHY10 CHCTEMY HNIEMEHTAPHYI0
reoMeTpHmIo B TOM o6heMe, B KakoM oHA faHa B «Hauanax» OsknmAa u mpemno-
JfiaeTcA Temepb B DIKOJIAX, HO JOCTHTIM ropasfo GolsmEx peayibraTos. Tak,
OHA M3YYMJIM KOHHYECKUe CedeHMs: JJUMmc, rmmepbony m mapaboay; moxa-
3aJIM HEKOTODHE TEOPeMH, OTHOCAIMECH K HAUAJIaM TAK HAa3HBAEMOH HPOEK-
THBHOH reomeTpnn; paspaGoTajil, PYKOBOECTBYACh HMOTpeGHOCTAMME acTpoHO-
mud, reomerpuio Ha cepe (I B. 1. 5.), a TaxKe HaYaa TPATOHOMETPAN M BHIHC-
TN TePBEe TAGIHNIE CHHYCOB (Tannapx — I Bex po 8. 5. @ Knaspmix Mro-
nemeit — II B. H. 5.1); onpeflenrnyu psf IOMAeH B 06HeMOB CIIOKHBIX ¢uryp,
HanpmMep, ApXuMe]| ONpefeNn OJIOIaab CerMenTa mapaGons, MOKa3aB, wTo
OHA coCTaBjfAeT 2/; IJIOMAAM UPAMOYTOJIbPHAKA, COAEP:KAmero STOT CerMeHT
(pue. 4). T'pexam 6mna mapecTHa HaKe, HaNpWMep, TAKAf TeopeMa, 4To H3
BCOX TeJ ¢ RAHHOM IWIOMAALIO TMOBePXHOCTE Hambonbpmumi 06BeM mMeer map,
HO [IOKa3aTeIbCTBA ee He COXPAHMIIOCH, M eiBa JIM I'DEKM BJIAfIesId HOJIHHM ee
MOKA3ATEILCTBOM, CTOJIb OHO TPYAHO; OHO 6rT0 BuepeHe Haiifieno B XIX 5.
OOCPe/iICTBOM MHTErpalibHOTO MCYHCIICHASN.

B o6nacte apumpmermkm m Hauas anrefpel rPeKE TAKKe JAJH HEMAJo.
Oun, Kak yke GHIIO YHOMAHYTO paHbHie, NONOKAIA HAYAIO TEOPHH THCes.
Ciofla OTHOCATCH, HAOPEMEP, WX HCCIENOBABMA O IPOCTHX YHCAAX (Teopema
IBRIAA O CYIECTEOBAHAH GecKOHEUHOr0- MHOKeCTBA TPOCTHX YHCEN H «pe-

1 Titonemeli MAPOKO HBBECTEH KAK 4BTOD CHCTOMH, IO KOTOPOH IEHTPOM MHpA CHE-
Tajack 3eMan M ABMIKCHHE CBeTHI OUMCHBAIOCH, KAK IPOHCXOAAIMee BOKPYr Semmm. Jra
cnc’rema 6rrna onponeprny‘ra HOHG})HZKOM ' .
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mero JparoceHar ANA HAXOMJEHMA NIPOCTHX YHECEI), 8 TaKKe peleHHe
ypaBHeEHi B meamx waciaax ([lmopant, oromo 246—330 rr. u. 2.).

ME1 roBOpHIIE yiKe, YTO POKH OTKPHUIE MPPANMOHAIBHEE BeJIMYEHEL, HO
PacCMATPHBAJIM MX TeOMeTPHYECKH, KaK oTpeskd. 1losTomy 3amaum, noTropme
MH Teneph paccMaTpmBaeM aJrebpamdecKd, TPeKH PacCMaTpABAJd reOMeTpH-
geckn. Tak OHE pemau KBajpaTHEE YPABHEHAA W IPeoOPa30OBHEBAJIE HPPaXHO-
HaNbENE BHpaskenws. Hanpumep, ypasEenme, KOTOpOe MHl IHIIEM Temeph
B BAf® %% ax = b%, unTaNoCh TAK: HAHTH TAKOH OTPE3OK Z, 9TO ECIE K TO-
CTPOGHHOMY HA HeM KBaJpaTy NPHJIOKHTE NPAMOYTONBHAK, NOCTPOGHHHIA HA
TOM {0 OTPesKe A NAHHOM OTPe3Ke @, NOJYINM UPAMOYLOJIbHAK, PABHOBEIH-
kmit faHOMY KBagpaty. ['ocmofcTBO reoMeTpHE IPONOIKANOCH [OIr0e BpeMs
nociie IPeKoB. I'peKn 3HANE TaKKe CHOCOGH M3BieYeHHs KBajPATHOrO A Ky6m-
9eCKOTO KODHeil, CBOCTBA apHPMETHIECKAX M IeOMETPHYECKHX IPOTPECCHI.

Taxam o6pasom, y rpexor Gl yiKe 60IBmOi MATEPHAT M3 COBPEMEHHOR
SJIeMEeHTApHOIH axre6ps, HO He XBATAJ0 IJVIABHOIO: OTPMIATENLHEIX YACEN M
HYZIA, APPAOHOHAJBHEX YMCeNl B OTBJIEYEHHM OT BCAKOM IeOMOTPEH M, Ha-
KOHeN, PasBHTOM cucTeME OykBeHHHX of6o3Hauenmii. Bupouem, Juodant yse
yuoTpe6naa 6ykBenHse 0603HAYeHAA AJIA HEM3BECTHOI X ee cTeneHelk, a TaKxKe
CUENWANILHEIE 3HAKH CJIOKeHHsd, BEIYMTAHUA, PABEHCTBA, LOYTOMY OH OACAJ
anre6pamvecKme yPaBHEHHSA, ONHAKO eI TOIBKO ¢ KOHKPETHEIMA YHCJCH-
BEHME kospdunmenTaMH.

B reomerpmm rpexu BONIOTHYIO HOFOIIIA K (BHICHIEH» MareMaTHKe: ApXxu-
Me]l — K MHTerpajibHOMY HCUHCJICHHI0O B BRYWCHCHHHA IJIOMAfeHd m 06Bemos,
AnOJJIOHBIH — K AHAJMTHIECKOH TeOMOTPHE B CBOMX HCCICIOBAHHAX O KOHH-
9ecKuXx cedeBmax. On QaxTHYECKH JaeT ypaBHeHMS THX KPHBHX !, HO BHpa-
aer HX reoMeTpmiecKAM sA3nKoM. OfHAKO y HEX He Omiio eme HE OOmIMX
OOHATEH NPOHM3BOJIGHOX MOCTOAHHOM M NEepPeMOHHONM BeiMYMHH, HH TOH He-
ob6xonEMoit gopmsr — GyKBeHHHIX 0G03HAYEHMH aareGpH, KOTOPHO HOABH-
JIHCH COBCEM B APYTYIO SIOXY H KOTOPHE TOBKO M MOT/IM IPEBPATHTH HX HC-
CJIeflOBAHAA B HCTOYHAK HOBHIX TEOPHIl, BXOAAUIAX y3Ke B BHICIIYIO MATOMATH-
xy. Cosparesm sTHX TeOPHHl THCAYY IeT CIYCTA OTHPABIANACE B OONLIIOH
Mepe 0T Hacnexna rpevecknmx YyueHHX. Coumnmenme [lexapra «['eomerpma»
(41637), xmanymee Hauwamo AHANETHYECKOHR TreoMeTpHHE, KaK Pas HAYMHAETCH
< pasfopa 3ajad, OCTABJICHHHX TPeKaMH.

Taxop o6mmit saxom. Crapele Teopmm, moposx/as HOBEe M TITyGoKme 3a-
naud, Kak 6u mepepacraior camm ce6A ¥ TpeGyIOT TOINA A HalbHEHmero pas-
BATAA HOBHX (OPM, HOBHX Mjeid. ITH HOBHe POPMH ¥ HJECH A CBOSTO BO3-
HWKHOBOHUA MOTYT TPe6OBAThL MHKX ycioBmit. B anTmumoM obniecTBe He GHII10
¥ HOe MOIVIO OHTEH yCJOBHE AJIA Iepexofia K BHCIUEH MaTeMaTHKe; OHH HACTY-
OHIA C PASBHTHEM €CTeCTBO3HAHMSA, B HOBOE BPeMs, a 9TO Pa3BATHE B CBOIO

! Om paer’«ypaBHEHHs» KOHHUECKAX CeWeHEH, OTHeCeHHHX K Bepmume. Hampumep,
“ypaBHerHe» napabonsi y?= 2px om GopMyMHMpYeT raK: KBafpaT coO CTOPOHO y PAaBROBeNINK
UPAMOYTONEHAKY €O cTopoHamu 2p ¥ z. (Homedmo, eMecTo oGosHaveHwil p, , y, ¥ Kero du-
CYPHDOGBANA COOTBETCTBYIOIME OTPE3KH, )
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ouepens 60 ob6ycnoBiaeno B XVI—XVII Be. HoBoiME moTpeGHOCTAME TeXx-
HEKA B OPOMHEINIEHHOCTH B OnI0 cnasano, TakEM oOpasoM, ¢ 3apoKASHHEM
H pa3sBHTHEM KaIHWTAIA3MA.

I'pekm mak 6H McuepmaiE BO3MOKHOCTH dJIeMEHTAPHO#A TeOMeTpHH, H
otEM HANO 06BACHATE TOT Qaxr, uro OGnecTAmMIl Mporpecc reOMeTPHH HCCAK
K HAYAJIy Hamei 5pH U CMEHHJICA Pa3BHTHEM TPHTOHOMETPUHA W anreGpH B pa-
Gorax Iltomemes, JTlmodaura m np. Hax pas paborm [mopanrta MOKHO cHum-
TATh HAYaJIOM TOT0 NepHOja, KOTr/a BeAyllell cTaHOBHTCA anrebpa. Ho menmee
K CBOEMY 38KaTy aHTHYHOe OOIIEeCTBO yiXe He MOIVIO JABHTATh HAYRY Haibmie
B BTOM HOBOM HAIDaBJICHNM.

Hapmo oTMetmTE, 9TO yiie 3a HECKONBLKO BeKoB Ao s1oro B Hurae apmdme-
TAKA JOCTHTNA Brcororo yposus. Harafickame ygenumz 8o I11—I BB, o H. 8
ONMCHBAIOTCA NpaBmiia apudMeTHIeCKOTO pelleHAA CHCTEMH TpPeX YpPaBHOHHH
uepBoil cTemenm. 1lpm sTOM BHEDBHE B HCTODHE MCIONE3YIOTCHA OTPHIATENH-
HEe KO3QQEIMeHTH M GOPMYNHPYIOTCA NPABAJIA JEHCTBESA C OTPHIATEIbHKMA
xosmgecTBaMu. (CaMm pemieHus: OHH, ONHAKO, HCKAJM TOJBKO IOJIOKHETEIIbHKE,
TAaK jKe, KaK 310 moske fenan JuodanTt.) B Tex sxe xamrax yxe urypupyer
cmoco6 m3BjleYeHMA KBAJPATHHX M KYGHYeCKAX KOpHEH.

3. C xommom rpedeckoit nayku B EBpome HacTynmi HayYHHE 8acTOil, B
IeHTD pABBHTHA MaTeMaTHKE uepemectEiica B Mummio, Cpenmon Asmio m
apaGerxme crpanul. 3nech Ha mpoTAseHME THcHAum Jer, ¢ V mo XV B., MaTe-
MAaTHKA PaSBHEJIACH INIABHKEM 06pPa3oM B CBA3HM ¢ MOTPeCHOCTAMU BHYMCIIOHMI,
B 4aCTHOCTH AJs1 acTpoHompy; mareMaTHra Boctoka mo Gonbmeil wacTa Grum
TaxKe acrpoHomamu. Vimu, mpasna, mourn HEWero He Grurto mpubaBiieHo 3Ha-
YATENHHOr0 K IPEYECKOll TeOMeTPHE; B 3TO# HayKe OHH JIMIIL COXPAHANM ANA
HOCIEeAYIOMAX BpeMeH TBOPeHHA TPEKOB. 3aro MHJMECKAME, apaGcxmmm
¥ CPeHeasHATCKAMHM MAaTEMATAKAME OB JOCTUTHYTH TDOMAjHHE yCIOXH B
obmacTe apudMeTHKE M anredpmi.

‘Wagniins, Kak yme roBopusioch B § 2, n3o0pesm COBpeMeHHYIO CHCTEMY
cuncnenma., OHE BBeNIM Tak/Ke OTPUNATENIBHEE 9MCiA, CBASKBAA NPOTHBOIO-
JIOMKEHEE HOJIOMKUTEIBHBIX H OTPHUATENAbHEIX YHCeJ ¢ IPOTHBOMOJIOMKEHHEM
HMyLIeCTBA E JONTa WM ABYX HaUpaBjeHW# Ha mpamoii. Onm, HaKOHeN, Ha-
9aJM ONePAPOBATH ¢ HPPANMOHANLHEIMA KOJHYECTBAMHA TaK jKe, KAK ¢ Panmo-
HAaIbHEIME, Ge3 reoMeTpmyecKoro WX LIpeACTAaBIEHWA, B OTIAHYNE OT IPEKOB,

1 NIt OPHEHTHPOBKA BO BPEMeHH YKajKeM MEDHOJL JRA3HH HEKOTOPHX BHAAIOMEAXCA
maTeMaTHKOB Bocroxa. Wmmmiamu: Apmabxara — pon. ox. 476 r.; Bpamarynra — oK.
598—660 rr.; Bxackapa — XII B.; xopeammiinu: Ams-Xopesman — IX B.; Anp-Brpysm —
973—1048 rr.; paGorasmmii 8 AsepGaiimrane Hacmpammma Tycm — 1201—1274 rr.; pa-
6orapmuit B CaMapraune lusacopmup xemmux — XV B.

2 HyXHO EMeTh B BH/TY, UTO CBA3KBATH PABBHTHE MATEMATHKH TOT0 BPEMEHW TIJIABHEIM
oGpasoM ¢ apabamm meBepHO. Tepmmm «apaGckamy Marematmka ofyclioB/leR HpeEMYMIe-
CTBEHHO T€M, 9TO 09eHb MHOrHe ydennie BocTora mucanmm Ha apabcroM A3HKe, pacmpocrpa-
HABIIEMCA BMECTe ¢ apalCKEMH 3aBOSBAHHAME.
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Y mEx CHIE TakxKe clenuaibHee o0o3HadeEma A anrefpanmvecKmx fefi-
CTBUM, BKIIOYAA W3BjedeHme KopHA. VImeHHO Gnaromapa ToMy, wWro WHAMH-
CKOe H CpefHOA3HATCKEE YUEHEe He CMYTHJHCEH PasiiuneM HPPANHOHAIBHEIX
A PanZoHAJBHHX KOJMYECTB, OHA CMOIJIHN IPEOONeTh «3aCHIMe» TeOMeTpHH,
XapaKTepHOe A rPedecKoil MaTeMaTHKH, H OTKPHIM NMyTh Pa3BHTHIO HACTOS-
meii anre6ps, cBOGOMHOM OT THAKENOBECHOH TeoMeTpHYecKOd 060I09KH, B KO-
TOpYI0 OHa OBJIa BTHCHYTA T'PEKAMH.

. Benmkmi mosT m MaTeMaTHK Omap Xaiiam (ox. 1048——1122) u Hacnpan-
pue Tycm asEO ynaamBaJm 9T0 KaKJ0oe OTHOINEeHWE BeJHYAH, BCe PABHO COH3-
MOPHMHX HJF HECOM3MEPHMHEIX, MOKeT OHTh HA3BAaHO UHCJIOM; TeM CAMEIM
Y HAX MH HAXONAM yie To ofimee ompefelleHHe YACHA (KAK PAaNEOHANBHOTO,
aK W UPPANEOHAZLHOTO), KOTOPoe B (opmysnmpoke Hploroma Ghuro mpHBe-
ZeHo Boime, B § 4. Beamume 5THX JocTHIHEHMHA CTAaHOBHTCA OCOOEHHO FCHBIM,
©CIIM 3aMeTHTh, 9TO NOJIHOe IPA3HAHNE OTPANATEILHAIX I APPATHOHATLHEX TH-
€OJI BceMU eBpONeiCKIMA MaTeMaTHKaME OBUI0 JOCTATHYTO 09€HE HECKOPO, laKe
nociie Toro, kak B EBpone Hawajoch Bosposknenne marematnku. Eme, mampn-
Mep, 3HaMeHHUTHHA fpannysckui marematrk Brmer (1540—1603), xoropomy an-
re6pa mMEormM oGsasana, m30eras OTpEIATedBHHIX 4mceld, & B AHIimm Opo-
TeCTHl IPOTHB OTPHENATEIBHEIX Wucen pasgaBammes maxke B XVIII B. Unmcma
STH CYMTANHCH HEJIENEIMA, TAK KaK OHM MeHBIIe HYJA, T. €. (MEHbIIe 4eM HHA-
qro». Teneps onm cTasm NpEBHYHEIME X0oTS GH B BHAE OTPULATENHHOH TEMIe-
paTyYpH; BCe Y HAC YATAIOT B raseTax M MOHAMAIOT, 9YTO O3HAYAET: (TeMmepa-
trypa B Mockse —8%. ' '

Camoe cioBO «amre6pa» OPOMCXOOUT OT HABBAHUA COYAHEHHA XOPe3M-
CKOTO MaTeMaTHKa # acTponoma Myxammen m6u Myca anp-Xopesmm (Myxam-
Mmepa caipa Mycu m3 Xopesma), skmpmrero B IX B.; ero coumnenne mo. anrebpe
HAa3HBAJIOCh ~«ANbIKe0p  anpMyKafasias, 9TO O3HAYaeT (BOCCTAHOBIICHHE H
‘mpormBomnosioskenney.  Ilom BoccraHoBieHmeM — anbIKeOp — MOHMMAJIOCH
mepeHeceHne OTPHIATENLHHX YWISHOB B APYTYI0 9acTh YPAaBHEBHA, a IOJ IPO-
THBOIOJIOKeHUeM — albMyKabama — or6packiBanme B 00emX YacTAX pPaBeH-
CTBA PAaBHEIX WIGHOB.

Apaberoe coBo «ambaRe6p» npn nepeBofie HA JATWHCKAM A3HK IpeBpa-
Tajock B algebra, a anbmyna6ana Orita oTOpOINEHA: TaK HOABHIIOCH CAMOe.
HaspaHme «anreGpa» !,

KcraTs, mpoMCXOMAeHAe HTOTO HABBAHHA BIOJTHE OTBEUAET CONEPIKAHMIO
caMoii Haykd. AnreGpa. B cBO@H OCHOBe ecTh yueHme 00 apmdMeTHdecKnX Jeil-
CTBHAX, pacCMAaTpPHBaeMEX OPMAIIbHO B 00LIeM BH/ie, OTBIEKAACh OT KOHKPeT-
HHIX gmcen. Ee safaum cocTaBAAoT B nepBylo odepens GopMalbuEe ODABHIA
Hpeo6pa3oBaHMs BHPAkeHWH W pemmenms ypapHenmii. Axp-Xopesmm mocra-
BHJI 3arJlaBueM CBOell KHMTH KaK Pa3 HAa3BaHHA HEKOTODHX o0mEX ¢opMain-
HHEIX IpaBUJI A TeM BHPAsWI AYX anreGph.

1 CromT 3aMeTHTH eIie, IF0 MATeMATHIECKAR TepMAH «ajropadmy», 0O3HaTaIONHAi MEeTOx,
MPaBUJIA BEITACICHEAS, IPOMCXOAAT OT HMEHN TOTO Ke ANb-XO0peaMu.
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Iosmme Owmap XaPIHM 7ain ompejejieHde aiareCpH Kak HAYKH O peme-
AW YpaBHEHMHA. DTO oONpefieleHMe COXPAHANO CBOe 3HAUGHEE [0 KOHIIA
HpOMIIOr0 BeKAa, KOIAA Hapsly ¢ TeopHeil ypaBHeHEH B anrefpe cJIOKAIACH
HOBHIe HAIDABJIECHHS, CYNIeCTBEHHO N3MEHUBIINE ee JIANO, HO He H3MeHHBNIAE
ee obmero AyXa Kak o0mero yJemms o OPMAalIbHEIX JleUCTBHAX,

CpesHeaspaTcKHe MAaTeMATHKE HAMJIA METOAH WM3BIeYeHHS KODHEH H
npubinKeRHOro peleHnA pAfa ypaBHeHmil, o6myo dopmyny «Gunoma Heio-
TOHA», XOTA BHPAaKalld ee ¢JIOBaMH, B Ap. OBE CHIbHO NPOJBUHYJIN TPUTOHO-
MeTpHIO, IPABe/iA ee B CHCTEMY, M BHYHCIIAIN OYeHb TOYHEE TAaOIANE CHHYCOB.
9t TabIEOE BHAWCANI B CBABE ¢ MOTPeGHOCTAMH acTpoHOMEM paboraBmmil
Y BHAMEHATOTO Y3B6EKCKOTO acTPOHOMA Yayroexa matemaruk 'macagnme (oxo-
mo 1427), wortopmii mso0pen Tawke -Jecsatmunpie aApobm sa 150 mer mo mx
BropmunOTO M306perenna B Espome.

CnoBowm, B Tegenue cpefnnx BexoB B unnn u B Cpefipeit Asum cII0/REIACH
TOYTH NOJHOCTBI0 COBPEMeHHAA [ecATHYHASA CHCTEMA CYMCIeHdAs (BKIIOYad
apobm), saemenTtapHad ajirebpa W TPHTOHOMETPHs. B ToT ke mepmoj HadYaIH
NPOHMKATH B COCEJHUE CTPAHH NOCTHKEHNs KATalCKOi HAYKH, Ilie 0X0i0 VI B,
OBLIE M3BECTHE OPHEeMEl PellleHMA IPOCTeHmMuX HeoupelesIeHHHX ypaBHEHHH,
1 PEGIIMsKeHHbIE BEAACIICHAS B TeOMETPHE ¥ IEPBHe NPHeME NPUGIIKEHHOTO
pelIenus ypaBHeHmil Tperheil cremerm. V3 mMarepmana IKOJBHOIO Kypca ajl-
re6ps k XVI B. He XBaTayo, MOMKATYH, TOTHLKO JIOTAPAPMOB I MAMMEIX THCEJI.
KpoMme Toro, He CYmMECTBOBAJIO eIl CHCTEME! GYKBeHRHX;0603Hauenmil: cofep-
agde anredpsl obronsio ee gopmy. Ommaxo ata gopma Opima HeobXxonEMA:
OTBJIeYeHHe OT KOHKPETHHIX gHcedl H PopMyJpoBaHue o0umx pDpaswi Tpelo-
BaJIE COOTBETCTBYIOUETO cHoco0a BHIpa)KeHHA, HYKHO Obiro 06osnauarhs .io-
Gbie amcsIa U AeficTBEA Haf HEME. AnTeGpamuecKas CHMBOJIAKA ABIAETCH HEOG-
xofmmoit popmoii, oTBewatomeil coflepanmio anre6ps. Kax B rryGoxoit mpes-
HOCTH, 9TOOHI OIEPMPOBAThH C MeJLIMHA YHCIAME, HYKHO OBI0 BHpPaGoTaTh NIId
AAX 0603HAaYenns, TAK H Temeph, 4To6H ONEPHPOBATEL ¢ MPOMBBOJILHEIME UHC-
JaME ¥ ABATH JUIA AAX OONIMe NPABHIA, HYHKHO OBUIO BEHPabOTATH COOTBET-
cTBYyIOIAe 0603HaTeHAA. DTa 3a/]a9a Pelnasach cO BPeMeH I'PeKOB, W ee pellle-
rEe Opyto 3aBepmieno ammb B XVII B., ®orma B tpymax [exapra m ppyrmx
CIIOMAIIach, HAKOHeIl, COBPeMeHHadA cHCTeMa 0003HAYeHHN .

4. Ilpm Bo3pOK[eHMH HAyK eBPOHEHOH Y4umiuch y apafoB m 3HAKOME-
JIAch ¢ Tpeveckoil Hayko# mo apabeckmm mepesofaM. Kmnrm Opwimna, Iltome-
mesa, Ane-Xopesmn B X1I B. BriepBrie mepesesniu ¢ apaGeKoro Ha JATHHCKAR —
o0muit Hayuuni s3mK 3anagHoil Esponml Toro Bpemenm. B To e Bpemsa B
Goprbe ¢ mpesxueli chcreMoil cdeta, maymeir oT rpexos u Pama, mocrenenno
yrpewasiercad B Eppome muamiickoe cumciiennme, samMcTByemoe y apa6os.

Tomprko B XVI B. eBpomeiickas Hayka, HaKOHeIll, BIEPBHE LPEB30IIA
JIOCTH/eHHs CBOHX HpefmecTBeHHEKOB. Tak, mranbanmsl Tapramea u Dep-
papm pemmim B obIleM Bufie: IepBH — KyOm4ecKoe, BTOPOl — ypaBHeHHE
gerBepTOll cTemenN (cM. raaBy 1V). (3ameTny, 910, XOTH HTH BHBOAB HE HPOXO-
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RAT B MKOJIe, OHH IO YPOBHIO NPAMEHAEGMHIX METOROB UPHHANNESKAT K Sie-
MenTapHOil anreGpe. H Bucmieii anrefpe HyKHO OTHOCHTH OGLIYIO TEOPHIO
YpaBHeHH11.) '

B aror ke mepHoJ BIepBHe HAYHHAIOT ONEPHPOBATH ¢ MAXMEMEA TACIAMH
(moxa wncro dopmanpro, 6e3 Kakoro-nmbo peanbHOro 0GOCHOBAaHHA, KOTOpPOE
BHIACHASTCA Topasgo mo3ke, B Havajde XIX B.). BrpaGarmsaiorcs raxmxe
COBpeMeHHHe anrefpamueckme O00OBHAUOHHA H, B YaCTHOCTH, MIOABIIAIOTCA
(y Bmera B 1591 r.) GyxBemusle 0603HAUEHHS He TONBKO HEM3BECTHHX, HO I
MaHHEHX 9HCeJ: «ay, «b» mT. 1. Bo Bceit 9101 pabore mo pasprTmio aare6pHs npm-
HAMAET ydacTHe MHOTO MaTreMaTHmKoB, Torga e, KCTaTH, MOABNHIOTCA B Esn-
pome mecATHUHHe Apodm (MX m3oOperaer EmAepiaHicKEH ywenmni#t CreBmm =
numer o HAX B 1585 r.).

Haxoren, Hemep B Anrima msofpetaer sorapudmMm kax mocobme jyuis
aCTPOHOMHYECKAX BHYHCJICHHH i coobiaer 0 HEX B 1614 r., a Bpurr pruncus-
€T IepBHe [eCATHIHES TaOJANE! TIoraperdMoB, KOTOPHEe UOABAATCA B 1624 1.1

Torpa e moasnsaorca 8 EBpone «reopma coepmaenniiy 1 ofmas fopmyna
«6maoma Hriorona» 2; mporpeccmm ObIE YysKe H3BecTHH pambme. Taxam
o6pasoM, mOCTpOoeH¥e dIeMEHTAapHOR anreCpm sapepmaercs. Bmecre ¢ sTmm
B mauaje XVII B. saxaHumBaeTcsi BeCh IEPHOJ MATEMATHKE MOCTOAHHHX Be-
JUYNH, 57IOMeHTaPHOH MATeMAaTHKA, KOTOPYIO Teneps ¢ HeGoasmmMm Robabiie-
HEAMA A3YYal0T B HIKOJe; apH(MeTHKA, dieMenTapHAA reOMeTPHSA, TPUILOHO-
MeTpHsA, dJIeMeHTapHad aarebpa CIOMHIHECH K TOMY BPEeMEHH BO BCeM CyIie-
crBeHHOM. Jlasipmie cefoBall mepexoX K BHICIIEH MaTeMATHKEe — MaTeMAaTHKe
mepeMeHHRIX BeJIMYAH.

He cuenyer, onqsako, AymMaTh, GyATO Ha STOM KOHYMJIOCH PasBHTHE diie-
MeHTapHO# Martematnkd. OHO DpOROMKaeTcA W, HAIPEMEP, B DIEMEHTAPHOK
reOMeTPHE TOCTOAHHO NOABIANIACH M HOABJIAIOTCH HOBHE peaynbraTH. Boiee
TOTO, UMeHHO Oiarofaps HAanbHeHMeMY DasBATHI0O MATeMATHRE MH Golee
FACHO OCOBHAJIM CYNTHOCTH CAMOW BJIOMOHTAPHOU MaTeMaTmkn. OgHAKO pyKo-
BOJAINYI0 POIL B MaTeMATHKe Telleph YiKe HpPHOOpeNd HOHATHA IePeMeHHOM
BeJIMYEHE, QyHKOME, mpeflella. SafayW, MAyLiMe W3 8JeMEHTAPHOH MaTeMa-
THKH, TeOePh YACTO HE TOJLKO OCBELIAIOTCA M PEMIAIOTCA ¢ IOMOINBIO STMX II0-
HATHE BHCIER MaTeMAaTHKA U CBA3aHHHX ¢ HEMM METOM(OB, HO OHH DOAYAc H HE
pa3pemmMEl 5JIeMEeHTAPHHMHA MOTONAME. B TOM 7Re CBASH ¢ NOHATHAME H Me-
TO/laMH BHICIIeH MAaTeMATHKA 3a/lavyd, AAYIIMEe OT SJIEMEHTAPHOH MATeMATHKH,

1 Hnrepec36 ormernTh, wr0 Hewep ompegenman norapudM He TaK, Kax Tellepb, KOTAR
roBopaAr, 1ro0 B fopmymer = a¥ wmciio y ecTh jgorapEdM z npn ocmoamuu q. Takoe ompe-
Renmemme norapaMoB mOABENOCH HO3:Ke. Ompedenenme Hemepa OHIIO CBA3AHO ¢ MOHATH-
fIME TIGPeMeHHON BeNmumEH ¥ GecKOHEIHO MAJIKIX H CBONHEIOCE K TOMY, ITO aorapuM z
ecTs Tarasg QyHEmEA y == f(z), CKOpOCTH POCTA KOTOpOH OGPATHO NPONOPMHEOHANHHA z,

T. €. y'= %— (cM. raaBy IT). Takum 0Gpa3oM, IO CymecTBY HCXOTHEM o Kuddepennuais-

HOe ypaBHeRde, onpefelisgiomee gorapuduM, xora ne Grlin m306perens eme Kuddepennmaans.
2 9ra dopmyna mocur mma Hb0TORAa Be NOTOMy, uTO OH BIEPBHE OTKDH/ ee, a
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CILy:KaT W Temeph HCTOYHAKOM Goiee OOIIEX De3yJILTaToB W JarKe TEOPHii.
[Ipmmepsl ToMy mpeficraBiseT ys;ke YOOMAHYTasd TeOpHSA NPABHIBHHIX CHCTEM
¢uryp, mam sajaum TeopHM YHCeJI, dIeMEHTapHEE H0 GOpMYAHPOBKEe, HO BOBCC
He dJIeMeHTapHBIE IO MeTO/laM X PeIleHNA, 0 YeM YMTATeNs MOKeT HoApobuee
ysHath B raaBe X (ToM 2).

§ 6. MATEMATHMKA NIEPEMEHHBIX BEJIWYNH

1. K XVI . uccnefopanne ABHKEHHA CTAJIO NENTPabLAOM 3afadeil ecte-
-crBosHaEEA. K mcesleloBaHmio [BEKEHMA, MCCIEJIOBAHMIO PA3JIAYBEIX IPO-
IecCOB MBMEHEHAS W 3aBACAMOCTeH MEMKAY W3MEHAIOUIMMACS BeIAYHHAMM
ecTecTBeHHEe HAaYKU OBIJIM TOABeleHEl 3aIpOCAMYU IPAKTAKE ¥ BCEM Pa3BUTHEM
CaMHEX 5THX HaYK. '

Kar orpamenme o6GmAX CBOMCTB HM3MEHAIOMAXCHA BENHYEH H 3aBECHMO-
CTeH MEXIY HOMH B MAaTeMaTHKe BOBHHAKJWM LIOHATASA ICPeMEHHOMN BOJIMIHHE
n (QYyHKIUE, I 3TO KapAHHAJBHOE pACIIHpeHAe LpeaMeTa MATeMATHKM OIpe-
AeNmO HepeXof K HOBOMY ee dTaly — MaTeMaTHKe IepeMeHHHX BeJHYdH.

3aKOH JBHKEHHA Tela IO JAAHHOU TPAEKTOPWH, HANPHMEp IO UPAMO,
ompejenfdercda TeM, KaKk HapacTaeT CO BpeMeHEM IPOI/ICHHEIH TeJOoM HYTh.

Tar, Tammmeir (1564—1642) oTkpma 3akoH najeHHs, yCTAHOBHB, YTO
oyTh, OPOXOAUNMEL IAJAONIM TeJIOM, HapacTaeT HPONOPIAOHAILHO KBAaApPaTy
BpeMeHH. JTO BHpAasKaeTcs W3BECTHOH (opMyson

2
s=5 (1)
(rme g = 9,81 M/cer?).

Boo6me sakoH jiBmKenus sajaeT myTh, NPOWJEHHLIA 3a BpeMmsa ¢. 3mech
BpeMsi ! M NYTh $-— J(Be NEePeMCHHEE: «He3aBUCAMAAY M «3aBHCHMAfly, a TOT
daxt, 4T0 KaKHEOMY ¢ OTBewaer ONpefeNieHHH IYTH S, 03HAYAET, UTO WYTh &
ecTh QyHKOHSA BpeMeHm i.

MartemaTHYecKkde MOHATAS IEpeMeHHOI W QYHKUWH IIPeJICTaBRAIT coGoit
He 4YTO MHOe, Kak alcrpartHoe 000OIeHHE® KOHKPETHHIX HMePEeMEeHHEX BejH-
9aH (KaK BpeMfA, IIyTh, CKOPOCTH, YToJ HOBOPOTA, 3adepumBaeMasd HJIOLIANb.
H T. [I.) @ KOHKPETHHX 3aBHCHMOCTEH MEXKAY HAMH (KaK 3aBACAMOCTH IYTH
OT BpeMeHM M T. A.). Hak momATme meficTBATENFHOIO YHCJIa €CTh OTBIIEUEHHEIN
ofpa3 3HaUeHWA aI000U BeJMYHHH, TAK (OEPeMEHHAs» ecTh OTBIICYeHHBIN
o6pa3 W3MeHAIOINENCA BeJIMYHHE ~— BEJIMYMHEI, HEOGXOAMMO NpPHEHAMAMIIEH
B paccMaTpHEBaeMOM Iponecce pasHile sHaveHmsa. Maremarmdeckasg IepeMeH-
HasfA BeJIAYNHA Z €CTh He YTO WH O, KaK (He4TO0», UJiH, JIydHme CKasaTh, 9T0 Yyrof—
HO, 9TO MOKeT MPHHEMATEH PA3HEE YACJICHHHE 3HAYeHAA. ITO ecTh, CTAJIO OHTH,
mepemenHas BooOmIe; MO/ Heil MOKHO pasyMeTh M BpeMs, W IyTh, A JII0GYIO
APYIYI0 BeJIM9HHY.

CoBepmeHHO Tax Xe QYHRIUA €CTH OTBJICYEHHBIA 06paa 3aBHCHMOCTH OJI-
HOM BeJINYHHE OT APYToH. ¥YTBep:KjeHNe, 9TO ¥ ecTh QyHKuuA z, 0003HAUAET

noroMy, 4To OE 0606Imma ee ¢ NeNKX HOJOMKETEJABEHIX CTemeHedl n Ha noGue XpobHEe
¥ HEppanuoOHANLHEE.
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B MarTeMaTHKe TOJBKO TO, UTO KAayKIOMY 3HAYGHHIO, KOTOPOe MOKeT IPHHAThH
Z, oTBe4aeT ompefelienHoe 3HadYeHHe y. (DyHKNEell HABHBAIOT TAKMKe caMoe
COOTBETCTBHG WJIM 3aKOH COOTBETCTBHA 3HAYeHHWH y sHaYenmaAM z.) Hanpuaep,
70 3aKOHY HANeHHA, NPOMAEHHWH iyTh CBABAaH CO BpeMeHeM NAfeHEA Jop-
mynoit (1). Ilyrs ecrs $ymkmms Bpemenm. 4

OHeprasa NBWIKYIIETOCHA Tella BEIPajKaeTcA 4epe3 ero Maccy M CKOPOCTH
o ‘popmyne

. .
=%}. (2)

Jna gammoro tema sueprus E ecTs QYHRIEA CKOPOCTH .

Ilo m3secTHOMY 3aKOHY KOJMYeCTBO Telsa, BhfenseMoe B NPOBOAE B efi-
HUIY BPEMEHH IIPM IPOXOICHHH TOKA, BREIpaskaeTca Popmyoi

t ] .
=2 3)

rae I — cmia TOKA, a R — conpornBienre mpososa. Ilpm mannoM comporms-
nepMA Kammo# cmie Toka [/ orBeuaer oxpefiesien-
HOe KONMYEeCTBO Temna (J, BHeNieMoe [B eAWHHIY
Bpemesn. Cramo 6wth, Q ecth dpymwmma J.

[Inomane S DpAMOYTOIBHOTO TPEYroJBHEKA [C
DAHHBEIM OCTPHM YIVIOM o W IPIJIEKAINAM KATETOM &

&
(pme. 5) BupaRaercs GOPMYIIOH

DA
1
Pac. 5. S = a?tga. (4)

Ilpn mamHOM yrile ¢ MJIOMANb €cTh YYHKIHA Karera .
Bee dpopmymnmr (1)—(4) Moryr GuTH 0GBEIMHEEHH B OJHOM

1
= -2— ax?, (5)

970 I eCTh HWepexof or KOHKDeTHHX HepeMeHHHX Beamdun i, s, E, Q,v & 1. 1.
K IIepeMeUHEIM BoOOlLe & ¥ ¥, OT KOHKPeTHHX 3asucuMocteit (1), (2), (3), (4) —
K #X o6memy Bagy (D). Ecnx mMexaHumKa @ Teopnsl 5JIeKTPHYECTBA HMEIOT KEJI0
¢ KOHKpeTHHMHN (opmynamu (1), (2), (3), cBABMBaOIIIMA KOHKPETHHE BeJH-
9MEE, TO MATeMATHYECKOe y9eHHe 0 QYHKIUAX mMeeT Jejo ¢ obuieit popmy-
J1oii (5), He cBA3HBAA ee HA ¢ KAKAME KOHKDPETHHIMM BeJIMIAHAME.
Crenyomas cTymeHL OTBIEYeBHA OT KOHKPETHOTO COCTOMT B TOM, YTO

paccMaTpEBAiOT He IAHHYI0 3aBHCUMOCTB Y OT T, KaK y = 7a1?, Yy = sinz,
y=I1gzumr o, ayEKINOHATBHYIO 3aBACAMOCTE ¥ OT Z Booblle, BHpasKae-
MYI0 OTBII€IeHHON (POopMymIoit

y=f(=).
-I1a fopmyaa oanaqae'r 9T0 BEJIEYAHA Y €CTh BooOLe wexomopas GPyHKIEA x,
T. . KAKAOMY 3HAUEHHIO, KOTOPOE MOKOT HPHHATEH X, KAKUM-AUO0 cuocoboM
OTBEYAeT ONpejesieHHOe 3HadYeHme Y. IIpeAMeToM MATOMATHEH CTAHOBSTCA
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He TOJBKO Te WIHM WHHe januse QyHKOEE (y = ;—axz, y=sinz m T. I},
HO 406ble (Tounee: Gonee miam MeHee niobble) yHKIMEM. ITH CTYNEHA OTRIIE-
YeHHA CHAYANIA OT KOHKPETHHX BeJIMUAH, a TIOTOM M OT KOHKPETHHRIX (yHKIAR
AHAJOTHYHH . CTYICHAM Aa0CTpaKNAR, NPOAXEHHNM HpH 006pA30BAHEEN DOHA-
THS 0 OeJIOM 9dciie: CHAYAJIA OTBJIeYeHAe 0T KOHKPeTHHX COBOKYHOHOCTE Ipen-
MEeTOB OPABOJNT K NOHATHIO 00 oTAeNbHHX 9meaax (1, 3, 12 m 1. m.), a gamn-
Helllee OTBJIeUCHHe HPHBOJAMT K HOHATHIO JIOOOTO IeJOro umeya Boobime.
910 obobmenEne ecTh pesynpTaT INIYGOKOTO B3aMMONEHCTBHMA AHAJM3a B CHH-
Tes3a: QHAJIABA OTAENBHEIX 3aBACEMOCTEH M CHHTe3a BHIABIEHHHX HX obmumx
aepr B opMe HOBHIX HOHATHN.

O6GiacTs MaTeMaTnKM, OOCBAINEHHAA M3y9eHml0 (yBKUHi, HashBaercd -
aHA/IM30M, MaTeMaTHIECKMM aBajWM30M WM, Yallle, aHAZIN30M OeCKOHOUHO Ma-
aux. Iocnennee mazBanue cBsA3aHO ¢ TeM, YTO BA’KHEIM CPeICTBOM HM3ydYeHHsA
$ynxnonii aApifercA moHATMe 0 OeCKOHEYHO MAJIOM BeIMYMHO (conepmalme
STOrO MOHATHA M €T0 3HaveHWe pa3bACHAITCA B rnane II). )

Tak xax $yHKIEA ecTh OTBIEUYEHEHH 006pas 3aBMCEMUCTH OfHOH Bemu-
9MHEL OT APYToil, TO MOKHO CKa3aTh, YTO AHAJW3 HMEET CBOMM IPEMETOM 3a-
BHCHMOCTE MEKNY HePEMEeHHEIMU BeIMYMHAMA, HO He ME/AY TeMH WJIU WHBIMU
KOHKPOTHHIME BeJMUYNHAMU, a MeAY IepPeMeEHHMH BooOIle, B OTBRJIEYeHMH
OT WX COofép:anma. Takoe orTpiedeHEe OfecHmeumBaeT IIMPOTY IPEMEHEHHHM
aHajm3a, TAK Kak B ofHol Qopmyie, B OFHON TeopeMe OH OXBaTHBaeT Gecko-
HeTHOe WUHCJIO BO3MOMKEBIX KOHKDPETHHX Caydaer. IlpmMep TOMY HalT yiKe
namu npocrsie fopmyssr (1)—(5). Smeck BEAHA TMoNHaA aHANOTHA aHAlM3a
¢ apufmeruroii u anrebpoii. Bce oHU BOZHEMKIA M3 oup_enenennmx OpaKTH-
YecKHX 3aja¥ M OTpakaloT B 00INeM, OTBJeYEHHOM BHAE peajibHHe KoJmYe-
CTBEHHBIe OTHOWWEHWs JeHCTBATENHLHOCTH.

2. Urak, moBuil mepmoj B MaTeMaTmke, Hadasmmiics B8 XVII B.,— me-
pUOJ MATEMaTHKE IEePeMeHHHIX BEJINYMH, MOKHO ONpefielTATh KaK IePHOX
NOABJIEHNA K Pa3BATHA aHaam3a. (OTO TPOTHH M3 IepeTMCIeHHKX BHIIe KPYyI-
HEIX 3TANOB pasputa Matemarwkd.) IIoHATHO, ofHaKO, YTO HAKAKAA TeOpHUs
He BO3HEKAET B pesyibTaTe 0fHOro 06pasoBaHmA HOBHIX NOHATHI, TAK M aHa-
JIM3 He MOT HOfABATHCH M3 OJHEX IOHATHI mepemenrol m Pynrnmm. Jas cos-
namnsa Teopmm, U TeMm OoJiee Imesoil 06macTH HayKH, KaKou ABNABTCA MaTeMa-
THYeCKEH aHAiM3, HYKHO, Yro0H HOBHE NOHATHA, TAK CKa3aTh, NPANLIN B
neiicTeMe, 9TOGH Yepe3 HEX OTKDPWBAJHCH HOBHE B3aMMOCBS3HM, UTOGH OHM
TO3BOJIAJE PemAThH HOBHE 3a/avn.

Bosmee TOoro, caMu HOBHE TOHATAA 3aPOKAIOTCA, Pa3BHBAIOTCA, YTOY-
HAOTCA, o6ofmanTca TONBKO Ha OCHOBE TeX 3affa¥, KOTODHEe OHH ITO3BOJIAIOT
pemmTh, TOABKO HA OCHOBE TeX TeOpeM, B KoTophe oum BxofAr. Ilomarna
nepeMeHHOE m QYHKIuE He BOHMKIE cpasy B rorosom suje y lammmes, [le-
rapra, HpioroHa nin xoro-nubo eme. OHm 3aposkianmch y MEOTHX MaTeMaTu-
xoB (Kar, nanpumep, y Hemepa B ¢cBAsm ¢ morapumamu), norom opmaAnE 6o-
Jlee WM MOHee OTYeTIMBYIO, HO AaJI6KO He OKOHYaTenbuyo ¢opmy y Heworona
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n JleiiGuuna m yrounsmucs m 0606manuch Rajpiie ¢ pasBUTHEM aHAIWSA.
CoBpemenHoe ompefleneHne HX ¢0Kui0ch T0AbKO B XIX B., Bo u 0HO He AB-~
AsAeTCH abCoMiOMKO CTPOTHM U COBEPULCHHO OKOHYaTelbHEM, Passurne camMoro
IOEATHA (PyHKOEE HIPOROIKAETCA H B HacTOAIlee BpeMs.

Maremarngecknii asanu3 co3faBajicd Ha MaTepmajie 3apokAaBmeiica
MeXaHHKM, Ha 3aJaJaX reOMeTPHA M MeTOfaX M 3ajjauyax, AAyUHuX u3 aareGph.

HBPBHM pemATeJIbHBIM ImaroM B CO3JJaHUH MaTeMaTHKM IepEeMEeHHEIX Be-
anaye Guur Buxod B 1637 r. kuurm Herxapra «I'eomerpuar, rae 6buIm 3ayose-
HEL OCHOBHI TaK Ha3hiBaeMoll amalnTudecKod reomerpmm. Ocropmbie mpen Me-
Kapra CJefyolue,

Hycrs Mz umeem, BanpuMep, YpaBHeHHe

2t + y:=ad (6)

B anrefpe z m y mommMasiu KaK HeW3BeCTHEIe, X TAK KaK AaHHOe yPaBHEHHe
He IO3BOJAET X OIpefeJuTh, TO OHO He NPERCTABIAIO JAA aire6pur cyme-
cTBeHHOro muTepeca. [lexapr ske paccMaTpHBaeT £ M ¥ He KaK HeHm3BecTHHe,
KOTOPHIe HYKHO HAXO[ANTEH U3 YPaBHEHNsA, HO KaK nepemelnble; caMo JKe ypaB-
HeHZe BEIpaKaeT TOTAA 3aBECHMOCTH MeKIy BTEMHE IepeMeHHEIME. Takoe ypas-
HeHme B OOLIeM BHJe MOYKHO, TTOPEHOCA Bce WIEHH B JIEBYI0 HWacTh, 3alHCATh
TaK:
F(z,y)=0.

Hamee, Jlexapt BBOAMT Ha IIOCKOCTM KOODAWHATH ¥, ¥, HasHBaeMhle
Temeps AexaproBumu (puc. 6). Tem caMEM ¢ Kaxaoil mapoid sHaYeHu# Z, ¥ o~

9
14 M
4 | a Y

} ' -

t VA VA
y § g

1

: o
g < T

Pmc. ©. Pme. 7.

TOCTaBIAETCH TOUKa, M 00paTHO: KAsKIOM TOYKe 0TBEYAIOT €6 KOOPAWHATH Z, ¥.
Bnaromapa aromy ypasaerme F(z, y) = 0 ompepensier reoMeTpmYecKoe MeCTO
TeX TOYeK Ha MIOCKOCTH, KOODAMHATH KOTOPHX YJOBIETBOPAIOT STOMY ypaB-
Hernmio. 910 Gymer, BoobIue rosopa, Hexkoropad awmumsa. Hampmmep, ypasHe-
uue (6) ompefenaser OKPYKHOCTh pajgmyca @ ¢ MeHTPOM B Hadajle KOOPAWHAT.
B camom fene, Kak Buano w3 puc. 7, no teopeme Ilmparopa 22 + y? ecrs KBag-
par paccrosmus or Hadawa O no Toukw M ¢ koopmmmaramu = u y. Ilostomy
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ypapmenme (6) ompepesger reomeTrpmvecKoe MeCTO TeX TOYeK, pPaCCTOAHHE
KOTOPHIX OT Hadajla PABHO 4, T. €. OKPYHHOCTb. \

OBparHo: reoMeTpHIeCKOe MECTO TOYeK, 3afaHHOe TeM MM HHEIM TeoMeT-
PUYECKAM yCJIOBHEM, MOKHO 3aJJaBaTh YpaBHeHNeM, BRPasKaloOlinM TO JKe yCJi0-
BHe Ha A3HIKe anreOpHl ¢ MOMONTBI0 KoopAuHAT. Tak, HanpmMep, reoMeTpHYe-
CKOe yCJOBHE, OHpeflellsloniee OKPYKHOCTh,— TO, ITO OHa €CTh FeoMeTpHYe-
CKO€ MeCTO TOYeK, paBHOYHAJeHHHX OT JaHHOH,— 9TO ycioBHe Ha anarebpanm-
90CKOM fA3BIKe BEIpaskaercs ypasmeumem (6).

TaxuM obpasom, ofmas 3afaga M MeTOX aHAIMTHYECKOH IeoMeTpHUH CO-
CTOAT B CJIAYIONeM: IPEACTABATL TO WM WHOEe YpaBHEHHWE C ABYMA IePEMeH-
HEIMH JIHHOe# Ha INIOCKOCTH M IO a42e6pauveckum cBORCTBAM ypaBHEHMs HC-
CTIeI0BATE 2eoMemputeckie CBOWCTBA COOTBETCTBYIOIIeHl smHWM, W OOpaTHO:

_ II0 TeOMETPUYeCKAM YCJIOBHUAM, 3aalollM JNHWIO, HAliTA ee ypaBHEHHE & [O-
TOM OLATH L0 aA2e6pau4eckism CBOUCTBAM yDaBHEHUS MCCIEflOBATh 2e0MEMmpl-
ueckue cpolicrBa droit auwHME. Taxkum myTem reomerpuuecKre 3afgadu MOKHO
CBOXUTH Ha airebpamvueckwe ¥, B KOHI@ KOHI[OB, Ha BHYHCJICHHE.

CopepxaHre MeToa aHAAWTHIECKON reomerpum Oymer moppoOuo o6wsc-

meno B rmase III. Cefivac Ms1 XoTuM 00paTHTh BHEMaHHE Ha TO, 9TO, KAK BH/-
HO M3 HaOIer'o KPATKOTO MBJIOKEeHUA, NCTOYHUKOM STOTO METOHa CHIYKUT cOde-
TaHHe IeOMETpPUH, aiare6pu m o6lell mAecw NepeMeHHOH BeMMUWHH. IJaBHOe
reoMeTpUYeCKOe COJep:aHMe HAYaJl aHAJIUTHYECKOH TIeoMeTpUA COCTABIAET
TeOpH# KOHHYECKHX CedeHmil (siurunmc, rmmepGosa, mapabosa). dra Teopus,
KaK yiKe YNOMEHAJIOCh, Oha pasBuTa ellle ApeBHEMHM; BHIBOAH AIO/I0HA
yie cofiep:Kaiyd B TeOMeTPHYECKOH (JopMe ypaBHEHWS KOHWYECKHX CEUEHMIA.
CoenyHeRne 5TOT0 IeOMETPHYECKOrO COoAep:RaHuA ¢ ajreGpamdeckoit gopmoil,
HOATOTOBIIEHHOU pa3BHTHEM MaTeMAaTHKE IIOCJHe TPeKoB, W ¢ ofmedl muyee
HepeMeHHOR BejIMYMHH, BO3HUKMICH B CBA3H ¢ M3yYeHHeM [BUWIKEHMA, M Jall0
aHAJUTHIECKYI0 TEOMETDHIO.
. Ecum pna rpexoB KOHHYeCKHe CedeHWs OLUIM IpeIMEToM WHCTO MaTeMa-
THYECKOro WHTepeca, TO KO BpeMern [lexapra mx mayderme npmobpeno peajh-
HOe 3HaYeHHe JJA acTPOHOMAM, MeXaHuKW H Texamkn. Hemnep (1571—1630)
OTKPHUI, 9TO IIaHeTH ABMKyTcsa BORpPYr Comnma mo sanummcam, a lannmei
ycraBoBmII, 9T0 Gpomennoe Teno, GyAb TO KaMeNb MIIM IyNIEYHOE ATPO, JTEeTHT
no mapabose (B mepBoM IPUGIMIKEHNN, €CIH MOKHO IpeHeGpedh CONpOTHMBIIE-
HEeM BO3gyXa). B pesymsrate BEamcienme PasHEIX NaMHEIX, OTHOCHIHXCH
K KOHHYOCKEM CEYeHHUSM, CTaji0 HacymuOM Heobxommmocrsio. Merox [derapra
pemias EMEHHO 3Ty HacyliHylo 3agaqy. CioBoM, oH 6B HOATOTOBIIEH Ipe/me- .
CTBYIOIIMM Pa3BATHEM MAaTeMATHKA H BHI3BAH K JKN3HH Ha3pPeBIIEME HOTpeG-
HOCTAMHA HAYKH M TeXHHKH.

3. CaenyrommM pemarpiluM IIATOM B MaTeMATHKe IIePEOMEHHHIX BeTHIHH
65110 cospanme HuloronoM 1 JleiiGrnnem Bo Bropoit nomornre X VII 8. nudde-
PeHNIANBHOTO M HHTETPaIbHOrO MCYMCIEHHA. IT0 ¥ OHI0 PaKTHIeCKUM BO3-
HUKHOBCHHMEM aHAJIA3a, TAK KaK IPeAMET STHX MCIMCICHHH COCTABIIAIOT CBOM~
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cTBa pyHKNmil caMEX mo cele, B OTJIMYEe OT AHAJMTUIECKOH reoMeTpmm, Hpes-
MOT KOTODOH BCO-TAKH COCTABIAIT elje reoMerpmieckme urypu. Hpioron
n Jled6uun B MeHCTBATENLHOCTH TOJNBKO 3aBOpIIAJM OTPOMHYI0 IOJATOTOBH-
TeJIbHYI0 paboTy, B KOTOPOM yJacTBOBAJIX MHOTHE MaTeMaTHKHE M Hadvaja KO-
TOPO BOCXONAT ellle K MpHeMaM ONpefle/IeHUA IJoMafed & oﬁmenon, BHpa-
6oTaHHLIM JpeBHEMH TpeKaMM.

Mu ve GyneM o6BACHATH BAech coflepKaHUe OCHOBHHIX HOHATEH Jude-
PEeHIAANBHOrO M HMHTErPajJsHOTO HCYMCICHHA, a TaK:Ke HOCJHe0BaBIIMX 3a
HEME Teopuil aHaju3a,— 8T0 OyHeT clieslaHO B IJIaBaX, MOCBAIEHHEIX 3TUM
treopuaAM. Mu xorum TonbKO O6paTETh BHAMAHHe Ha HCTOYHEKE Anddepen-
OUATHHOTO M HHTErpajbHOTO HCYMCIEHHS, KOTOPEIMH - CAYKHJIM FIaBHBIM
06pa3oM HOBHE 3ajlaiM MEXaBHKE W JOCTATOYHO CTapHe 3afaid reoMeTpHH:
3afladl HpOBefeHHA KacaTeJAbHWX K KPUBHM JIMHHUAM W ONpefeleHHA IJIOLIa-
Helt m o6BeMoB. OTEMH 3ajavyaMH 3aHMMAJHUCh elle ApeBHme (OCTaTOYHO yHO-
MAHYTs Apxumena); B Hauame XVIIB. mME 3aHEMAIHCE MHOTHE MaTeMATHKM.
Kennep, Kasanvepu m ppyrue. Onpaxo pemarommaM OHIIO OTKpHTHE 3aMé-
YaTeALHOH cBA3H 000X BUOB ‘'3a/1a7 ¥ POpPMYIHPOBKa 0CIIEro MeTofla MX pe-
meHns,— 3T0 cocTaBlwo 3acayry Heworona m JleiGHuma.

B ocHOBe OTKpHTHA Ha3BaHHOM CBA3HM 3afad MeXaHWKM M IeOMeTpRH Jje-
MUT BHTEKaoWad ¥3 MeTofla KOOPAEHAT BO3MOMKHOCTh I'padmueckoro maobpa-
eHAA 3aBHCHMOCTH O[HON BeJIMYMHE OT APYTod, T. e. rpagmuecKoro maobpa-
smeuns ¢yuruuit. Oumpascer Ha rpagmieckoe nzobpamenne QyBEKNMA JMBM-
fAME, eTKO POPMYITMPOBATE, B YeM COCTOMT CBA3H 3afla¥ MeXaHHKM M IeOMeT-
pum, nexamand B HcToKax pu(depeHnEaIbHOrO W HHTErPAJBHOTO HCIHCIE-
HES, 1 B YoM COAiepKaHHe HTUX HCUMCIICHHH.

Juddepennuannnoe ucUnCIeHAe B CBOEHE OCHOBE €CTH METOJl BaXOKIGHAA.
CKOpOCTH ABI/KeHWA B i060il JaHHHH MOMEHT BpeMeHN, KOIfla M3BeCTHA 8a-
BACHMOCTH HYTH OT BpemeHn. OTa 3afiava pemaeTca «iAQdepeHAPOBABAEM).
.ORra3nlBaeTcs, OHa COBepIIeHHO paBHOCHIbHA 3ajlade IPOBEJleHUWA KacaTedb-
HEIX K TOH JMHAE, KOoTOpasd faeT rpadumueckoe m3aofpakeHme 3aBHCHMOCTH
IyTH OT BPEMeHH. CrOpOCTH B MOMEET BpPeMeHH ¢ IPOCTO paBHA TaHTEHCY yTIyia
HAaKJ0OHa KacaTeALHON B TOUKe, OTBevalomiedl aToMy ¢ Ba rpadmke (pmc. 8).

MaTerpanbHuoe ucuncienne B CBOeH OCHOBE eCTh METOX HaXOMKASHHMA IPON-
MeHHOTO TyTH, KOTAA M3BECTHA 3aBHCAMOCTS CKOPOCTH OT BpeMeHH (mim BooG-
IMe — HaXOIeHAA CYMMAapHOTO pesyibTaTa JeHCTBHA IePeMEHHOW BeImYU-
HH). 910 3ajaua, oveBmAHO, ofparHas 3afade AufdepeHNUANTBHOTO MCIHECIE-
HEA, T. €. 3ajjade HaXO/eHHUs CKOPOCTH: OHA PellaeTcA «MHTErPYpPOBAHACM).
Oka3sHBaeTcHi, 0Ha COBepIMICHHO PABHOCHJbHA 3ajlave HaXOMJEHHS NJIOMAn
1oy KpEBO#H, KoTOpas AaeT rpadmveckoe m3obpaskenne 3aBACHMOCTH CKOPOCTH
ot Bpemenn. IlyTh, npoiifenHuil 3a HPOMEKYTOK BDeMEHH OT MOMEHTa I; A0
f,, TpOCTO paBeH IUTOMIALM HOJX #30Gpaskaiomedl rpadur CKOPOCTH KpHBOW,
MeK/ly IPAMBIME, OTBeJAaOMUMH Ha rpaduKe BHATEHHAM #; H Iy (puc. 9).

Cromr oTBIEYBCA OT MeXaHMYeCKOH (bopmy.nuponxn 3ajad Jm(bq)epeu-
HHAJBHOrO W MATErpasbHOTO ACYACIHEHHs M TOBOPUTL 0 QyHKmmAX BooOule,
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a He 0 3aBACHMOCTH IyTH HJIX CKOPOCTH OT BPeMeHW, KaK MH IONXyInM oGliee
HOHATEe O 3afavaX ABQQepeHnuajbHOIO ¥ HHTerpalibHOTO MCIHCIEHEA B HX
9ECTOM BHJE.

B ocroBe nuddepennmanbHOrO ¥ WHTErpAJBHOTO HCYMCICHHA, Kak H
BCer0 aHANM3a B €ro JajbBelmeM DasBETAM, NOMEMO HOHATHH IepeMeHHON
# QyHKOEM, JIEKUT TaKKe CIOKEBINeecd NO3’Ke UOHATHE Tpefeda. B mepmox

| § A5

Pmc. 8. Pmc. 9.

.
popuupoBanua aHaIM3a OHO B3aMeHAJOCH yHOTpPeGJeHmEeM HECKOJIBKO pac-
WILiBIATOTO B TO BpeMs HOHATHA OGeckomewHO Manoil BemmunEN. Cooco0u
(aKTEIECKOro BHYHMCIICHHS CKOPOCTH HO 3aKOHY H3MEHGHHA HyTH — «Audde-
PeHOUpOBaHME» M NYTH 1O CKOPOCTA — (HHTETPHPOBAHHE» OCHOBAHHI
Ha IpmMeHeHuN anre6psl B COeAWHEHHM . NOHATHEeM Ipejesna. AHanus
BO3HMK B pe3yibTaTe COeAMHEHHsA 9THX HOHATHE ¥ DPUEMOB ¢ YHOMAHY-
THMH 3afa9aMd MEXaHHKH, FeOMeTPHH M HeKOTODHIMH ApyruMu (Hampmmep,
3ajlataMi Ha MaxcaMyM m munaMyM). O OB HacyImHO HeoOXOXEM M pas-
BUTHA MeXaHHKH, B caMoi opMyIAPOBKe 3BaKOROB KOTOPO y:ke furypmpyior,
x0TA GH B CKPHITOM BHJ®, NOHATHA -aHaam3a. Bropoi sakon Hrorona B ¢op-
MyanposKe camoro HeroroHa rosoput, 9T0 «m3MeHeHHe KONWYeCTRa ABVReHNA
OpoUOpUmOHanbHO JelicTBywoinel cuned, TouHee: CKOPOCTL M3MeHEHHA KOJH-
49eCcTBa ABHMCeHMA Nponopnuonaybia cane. Crano 6HTE, As TOro, YT00H MOM6-
30BaTBCA OTHM 3aKOHOM, HYKHO YMeTh OHDeNelIATh CKOPOCTh H3MEHEHUsA
HEKOTOpOi#t BenIunH, T. e. Auddepennmuposars. Ecau mu Gynem gopmynm-
poBaTh TOT Ke 3aKOH, I'OBOPA, YTO YCKOpeHHWe NPONOPIAOHAJILHO 'CHJIe, TO
npobireMa COXpaHHTCS, IOTOMY YTO YCKOpeHHE eCTh He UTO MHOE, KaK CKO-
pocts usmenenns ckopoctu. CaMo co6oil TaKmke LOHATHO, YTO JJiA OHmpefelie-
HAAl 3aKOHA ABISKEHMA, BH3HBAEMOTO NaHHOM NepeMeHHOM CHJIOH, T. €. mpo-
HCXOJIAIIEro ¢ MaBHHRIM, BOOONIe TOBOPA, IEePeMEHHEIM YCKODEHHEM, HYRHO
yMeTb pemath o6paTHYIo 3aflady — HAXONHTH CaMyI0 BeJMYMHY HO CKOPOCTH
ee M3MOHEHWHA, T. e, HYKHO HHTerpmpoBath. MoKHO cKasarb, 970 HrioTom
6ET HPOCTO §uNyHcden u3oGpectn nn(b(bepemmponanue M MRTETpUpOBaHEE,
uToGBl MMEeTH BOSMOKHOCTH Da3BHBATh MEeXaHWKY.
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4. Bumecte ¢ nuddepernuanbHEIM M MHTETPANBHEIM MCIACICHUEM 3aPOAH-
Jmch Apyrme OTHesdH aHanmsa: Teopusa pamos (cm. raasy II, § 14), teopus
AuddepernuanbHHX ypasaeHuil (raassl Vu VI, Tom 2), npuMenenne anasimsa x
reoMeTpHE, BEHIeJAnBIIeecA Io3xe B 0coOyio obmacrs reoMeTpum — OOIIyIo
TEOpUI0 KPHBHX JAMHEHH W NIOBepXHOCTell, HaskEBaeMylo AuPPepeHImalbHOM
reomerpueii (rnasa VII, roM 2). Bce atm Teopmm Takike OHJIM BH3BaBU K
UBHI ¥ nobyMAanHCch K PasBUTHIO 3a7adaMU MeXaHRKM, QUBHKE W TeXHMKH.

Teopnst AuPepeHNuUaNLENX YypaBHEHHil — Ba)kKHeHIIafl BeTBb aHAJHK-
8a — MMeeT [(eJI0 ¢ TAKAMU YPABHEHHAMH, T Hem3BeCTHOH ABIAETCA yiKe He
BenmuEHa, a PYHKIOEA, T. e. 3AKOH 3ABHCHMOCTH OJJHOH BeIMIEHH OT APYToi
HJA OT HeCKONBKEX JAPYTEX BeJMYAH. JIeTKO MOHATEH, OTKYAa BO3HHKAOT Ta-
Kue 3ajiaun. B Mexaumre TpeGyercst ompeNeNATh 3aKOH ABAMKEHUA Tella B [aH-
HEIX yCJIOBHAX, & He KaKoe-uubyab oAHO 3HaYeHHe CKOpPOCTH manm nytu. B me-
XaAPKe MATKOCTeR TpebyeTcAa HaHTH, pacnpefeseHre CKOPOCTel o Beell Macce
TeKyIleH KEAKOCTH, T. €. HAWTH BaBACEMOCTH CKODOCTH OT BCeX TPeX KOOpAm=-
HAT B HPOCTPaHCTBE W elle OT BpeMeHH. AHAJIOTAYHO B TEOPHH HJICKTPAYECTBA
H MarHeTH3Ma Tpebyercs HAMTH HampAMeHHe IOJIA BO BCeM NPOCTPAHCTRE, T. €.
3aBUCUMOCTh 3TOTO HANpPSAKEHHUS OT TeX Ke TPeX KoopamuaT. Y romy nogobroe.

Takoro pofa 3ajfaid HOCTOSIHHO BOSHWKAJIM B MeXaHWKe, BKJIO9as# T'HJ-
POOMHAMUKY H TEOPHMIO YIPYLOCTH, B aKyCTHKe, B TEOPHH BJIEKTpHYeCcTBA H
MarHeTusMa, B Teopmu Temia. Booflne ¢ MOMeHTa CBOEro BO3HEKHOBEHHS aHa-
7n3 pasBEBAJICA B caMoil TecHON CBA3H ¢ Pa3BHTHEM MeXaHMKH ¥ BooOme $m-
suxn. Kpynuneiimpe MocTmiKeHNs aHalu3a BCerfa OBUIM CBASAHEH ¢ pelNeHEEM
3afiad, HOCTaBJeHHHX 3TmMH Haykamm. Haummaa ¢ Heiorona, Benmuaiimme
ananmutukn [ Beprynmn (1700—1782) u JI. Qitmep (1707—1783), K. Jlar-
pam (1736—1813) m A. Ilyamrape (1854—1912), M. B. Ocrporpaackmi
(1801—1861) m A. M. Jlanynos (1857—1918), kak u MHOTHe ApYyIHE, B CBOHX
paborax, MpOKIafEBABMAX HOBHeE IIyTH B aHaJn3e, HCXOAUIN, KAaK HPABAJIO,
H3 HaCyIIHHIX 3a7]a9 COBPEeMeHHOT'0 MM TOYHOTO eCTeCTBO3HAHRA.

Tax BOSHEKAE HOBHe TeOopmH: Jiimep B JIarpamR €O3Jal0T B IpAMOH
CBAI3M ¢ MeXaHHKOM HOBYI BeTBb aHA/IM3a — TaK Ha3HBaeMOe BapmalmOHHOe
- mcuncnenne (cM. riaasy VIII, ToM2), a B xosne X1X p. Ilyaskape u Jlanysos,
‘OIATH-TAKH MCXONA M3 3afad MeXaHUMKHA, CO3AI0T TAK HA3HBAEMYI0 KaYeCTBEH-
HyI0 Teopmio AnddepeRnnaabHEX ypasHenuit (cM. raasy V, tom 2, § 7).

B XIX B. amamn3 o6oraTuscsa HOBOI BalKHOH BeTBBIO — Teopmelt Gynxmumi
HOMILZIEKCHOTO mepeMeHHOro (¢M. raaBy IX, rom2). 3auarkm 8Tol Teopmm mMe-
J;Ch elfe B TpyAax Oiziepa W HEKOTODHIX JPYTHX MaTeMaTHKOB, HO ofopmie-
HOe ee B CTPOiHYIO Teopwio Ipomsomuio K cepepmue XIX B. m mMcxommio B
Gonsmoit cremeHEm OT Qpanmyackoro maremarura Homm (1789—1857). 9ra
TEOpAA CKOPO JOCTHIJIA 3HAYATEIHHOTO passaTEa u mpmobpesa Gonsmoe 3Ha-
YeHEe BCIEJCTBEE GoraTcTBa CBOEI'0 CONEP/KAHHA, a TaK:kKe IOTOMY, YTO OEa
1103BOIMIa Ty0e TPOoRMKHYTH B PAJ 3aKOHOB aHAJN3a W HAaIIja CyI(eCTBEH-
Hble TIPHJIOREHEA K DONEHHI0 BA’RHHX 3ajiad caMoil MaTeMaTmKM, pusnkm m

TeXHAKHA.
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Anann3 GypHO Pa3BEBAJICA, CTAB We TOJIBKO HEHTPOM U TJIABHOM JaCThio
MaTeMATHKE, HO A IPOHWKHYB B 0oiee craphie ee obmactu: aarefpy, reomer-
pHIO U Jae Teopuio ducen. Anrebpy cTanu TOHMMAaTh B OCHOBHOM KaK yue-
Hue 0 QYHKIMAX, BRIPAKaeMBIX B BU/e MHOTOUYZIEHOB OT OJHOR Ml HECKOIBKUX
nepemessbix 1. B reomerpum cTama rocHofcTBOBaTH aHaNUTHRECKads K AUQ-
Qepenunannnaa reomerpua. Hakxouen, eme OIiiuiep BBeN METOAN aHaNH3a
B TEOPMIO YMCEI, TONI0KAB TeM CaMbIM HaJaJI0 TaK Ha3hiBaeMoH aHaIMTUYeCKOH
TEOpHHM YMCes1, ¢ Pa3BUTHEM KOTOPOJ cBA3aHH ITy0odaiimue JOCTHAREHUA HAY-
KH O LeJIOM Yucie.

UYepes ananu3 ¢ ero NMOHATUAMU INepPeMEHHON, QyHKIMM ¥ Hpejela BO
BCI0 MaTeMaTMKY NpOHMKaeT ufesd [BHKEHAA, U3MEHeHMA H, cTajo OnTb,
AMaieKTHKa. TOYHO TAK ’Ke, B OCHOBHOM 4epe3 aHaJiW3, MATeMAaTHKA MCIHITH-
BaeT Ha cefe BAMAHNE TOYHOIO €CTECTBO3HAHUA ¥ TEXHWKH M caMa BH.TI]O‘IaBTCH
B MX pa3BUTHE B KayeCTBe METOMa TOYHOH (OPMYJIMPOBKM eT0 3aKOHOB M pe-
mienna ero 3agad. Hak y rpexoB MaTeMaruka Gpilia B OCHOBHOM reomerpmeit,
TaK, MORHO CKa3aThb, nociae’ HbloTona oBa cTana B OCHOBHOM aHaJH30M.
Koueuno, anann3 He MOrnoTAA BCEll MATEMATHKM HEJIMKOM; B FeOMeTDYH, Teo-
pmu ducen u anrebpe Bcerja coXpawaauch coenuduueckde AJA HUX 3afayl
u meronsl. Tax, eme 8 XVII B. onHOBpEMEHHO ¢ aHanmTHUECKOH reoMerpmei
3apojuMaack ApYyras Iiapa TeOMeTPR¥ — IPOGKTUBNAS IeOMETPUA, B KOTOPOil
IOCIIOACTBOBAJM YUCTO TeoMeTpmieckme metofsl. OHa MMesa CBOUM MCTOYHU-
KOM 3a/laui n306pasketus OPeIMEeTOB Ha MIIOCKOCTU (IIPOEKTHPOBaHME) H COOT-
BETCTBEHHO UPHMEHsIeTcs, B YaCTHOCTY, B HauePTaTeNbHOW I'eOMeTpHU.

Torpa e 3apomuiack HoBag Bammuas o6sacTh MaTeMaTUKH — TeOpUs
BEPOATHOCTEH, MMEIOLIasd CBOMM IIPeIMETOM 3AKOHOMEepPHOCTH, 06HADY:KuBalO-
umeca B GONBIMX MaccaX ABJEHMH, KaK COpPUE BHICTPeNOB uau Gpocammii
monetn. Ona upuoGpesna B wocueanee BpeMa ocoboe 3padeHue AAA PUIRKU
H TeXHWKH; ee pacuBeT, B JOCTHKEHMM KOTOPOTro cHrpaiu Gonbmyio ponb
TPYOHl PYCCKMX M COBETCKUX MAaTEMaTHKOB, TaKaie 00ycJIOBJIeH HAYIMMM OF
€CTEeCTBO3BAHUA M NPDAKTUKU ﬂpO6JIOMaMI/I u npuMeHeHuem METOJOB aHanmn3a.
CpoeoGpasue aTo¥f Teopum COCTOMT B TOM, YTO OHA HMeeT AEJO ¢ 3aKOHAMH
«cayvaitnpx coOwTHiY, JaBad MaTeMaTMUeCKMe MeTONH MccljiejloBanusn HeoG-
XOAMMOCTH, KOTopasa IiposBisiercA B ciydailHoctn. OcHOBH TeOpWH BepOAT-
nocreil GynyT ocsemens B riaBe XI (tom 2).

5. Amajiu3 o BceMu ero OTBETBIIGHMAMHU Rajl eCTECTBO3HAHMIO B TeXHMKe
MOLIHEe MeTONH pemenus pasloobpasuedmunx 3agad. M yike ynommuanm
HepBHe M3 MUX: HAXOMAEUNE CKOPOCTH H3MCHEHMS KaKoii-inbo BenuunHH,
HOTHA W3BeCTHA 3aBMCUMOCTH CaMOl BelMYMHE OT BpeMeHm; Omnpeneiienne

1 To ecTs GyHKIUM, HARPHMED, TAKOIO BUIA y=agz” a2 . +-a,. Ocuonman
3aa9a anreGps TOr0 MEPHONia — pellenye ypasHeHus age™t+ a;z"~'4...+ ap= 0 — oana-
uaer He YTO WHOE, KAK HOMCKE TeX 3HAUGHMI 2, IPY KOTOPLIX PYHKINA y = aggh+- ayan—14-
+...4a, ofpamaerca B myns. CaMoe cyniecrBOBARHE peUICHHsL — KODHA YpPaBHEHNA,
T. e. OCHOBHAS TeOpeMa anreGpH, JOKA3HBACTCH cpelcTBaMh aHaim3a (cM. raasy IV, § 3).

- 4 Marematara, T. 1
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momajeii KPEBOARHEHAKNX GAryp m 00HEMOB Tell; OIpefeficHAe CyMMapHOIo
pesyibTara Kakoro-nu6o mpomecca WM CYMMApPHOTO RefCTBUA IepeMeHHOMN
BenmunHbl. TaK, MATErpajibHO® HCYHCIEEHMe IO3BOAAET OOPeAenuTh pabory
rasa OpH PacIIMpPeHnH, KOT/a faBjleHue H3MEHAETCH N0 H3BeCTHOMY 3aKOHY;TO
JKe MCYACIeHHe NMO3BOJAAET BHYMCIATH, HaIpuMep, HAUpSKeHUe 3JI6KTpPHYe-
CKOTO IIOJIA CKOJIb YI'ONHO CJIOMKHOH CHCTEMH 3apAJiOB, HCXO0AA u3 3akoHa Hy-
70Ha, ONpefedAnINero HanpsaMKeHne WOJA OT OFHOTO TOYCIHOTO 3apAfa, u- T. M.
HMamee, anaaua Aasn MeTOX HAXOKJAeHUA HAaNGONBIIMX M HAaNMEHBIIUX 3HA-
YeHHH BeMIMH IPA TeX WJIM MHEX ychoBEAX. Tak, ¢ HOMOIIEIO aHAMN3a JIETKO
Pt

|
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Prc. 10. Pune. 11.

ompegemuts POpPMY DUIAMHAPHYECKOH IMUCTEPHH, KOTOpas UpH AaHHOM o6neme
EMeeT HaWMEHLIIY10 MOBEPXHOCTh M TEM CaMbIM TpebyeT HapMeREBIIel 3aTpaTh
marepuana. OKashiBaerca, 910 6yner, KOTa BHCOTA NACTEPHE PaBHA NEAMOTPY
ee ocaopanmA (puc. 10). Anamns nossonser Hairu Popmy aEERH, HO KOTOpOH
BOJUKHO CKATHBATBCA TeJI0, 4T06K B HamMeHbIlee BpeMs IOHACTE W3 OXHOM
RaHHOM TOYKH B /IPYTyIo (3Ta IWHRAA — TaK HasHBaemas IAKIoHAa; puc. 11).
HKax pemalotcs st m Jpyrae mofobubie 3adauu, YATATE b y3HaeT U3
raaB II m VIII (tom 2).
. Amamms, TouHee Teopua REdPepeHUmanBEEX ypaBHeHEHH, JlaeT BO3MOM-
HOCTb HaXO[HTH He HPOCTO OTHeNbHEe 3HAYCHHS NepeMEHHHX BeJiMYAH, HOH
HeH3BeCTHEIe YYHKUAM, T. 6. BAKOHA 3aBUCHMOCTH OJHAX BEJHYHH OT APYTHX.
Tax, MH AMeeM BO3MOKHOCTH, HCXOAH M3 OGIIMX BAKOHOB SJIEKTPHYECKOTO
TOKA, PACCYHTHIBATH BaBECHMOCTH CHJIE TOKA OT BPeMERM NPH BKIIOYCHHH
HaupsKeRuA B mo0oi Ienw ¢ COMpOTMBIIEHEEM,eMKOCTHI0 M CAMOMHLY KOmed.
Mt nmeeM BOBMOMHOCTH OLPENENATH 3aKOH TEYGHUS IKUIKOCTH, 3aKOH Pacmpe-
HelleHMA CHOPOCTel BO Beell MacCe MKUKOCTH IpH JaHHHX YCJIOBHAX ee Tede-
urg. Mo nMeeM BO3MOMKHOCTH, BHBecTH 00IIme 3aKQHH KoJeGammit CTPYH,
memOpan, 3aKORH PacpocTpaHeRns KoaeGaunil B pa3mInKIX CpeffaX: 9T0 OTHO-
CHTCA K 3BYKOBHM BOJIHAM, 3JI6KTPOMATHUTHHIM BOJHAM, yUOpyTuM Kojeba-
HEAM, PaCIPOCTPAHAIONINMCA B 3eMJIe IPH 3eMIIOTPACEHAAX M B3PHIBAX;KCTATH,
9TO laeT HOBEI® METO/H Pa3BeJKH MOJIe3HHX HCKONaeMHX U rTyGuHHOTO ACCe-
xoBamasa rpyHToB. OT/eNBHHE 3ajaiM TAKOIO poOjia YHTATENL BCTPETHT B
raasax V m VI (tom 2).
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Haxonen, aHanns faeT He TOJBKO CHOCOGH pemIeHMS TeX MM HHHX 3a-
Aad, OoH XaeT oOillMe METORHL JJNA CAMOU MATeMaTMIeCKOH QOPMYAHPOBKE KO-
JIRYeCTBeHHHIX 3aKOHOB TOYHOTO ecTecTBo3HaHms. Hak yike ckasano paHsme,’
o0mue 3aKOHH MeXaHMKW Heab3sd POopMyanpoBaTh MaTeMaTA4ecKH, He upube-
rag K HDOHATHAAM aHa/iw3a, a 6e3 Takod QopMysMpoBKEm MK He uMean OH
BO3MOKHOCTH pemlaTh 3a/la98 MeXaHIKH. 109HO TaK sKe 06liEe 3aKOHE TEIJIO-
nposofHOcTH, muddysnm, pacupocTpaHenmsa KojeGaHmM, TedeHWS XuUMMGe-
CKEX peaKmmil, OCHOBHEIe 3aKOHH JJIGKTPpOMarHeTM3Ma ¥ MHOTHe, MHOTHe
Apyrme IpPOCTO He MOFYT OHTh MaTeMATHIECKHE TOYHO (PopMyaupoBaHEL Ged
noHsaTRd aHanmsa. Tombko Girarogapd Tako# GopMyampoBKe STH 3aKOHH AQ10T
OCHOBY [AJA IpPUMeHeHHA UX B pa3HOOOpasdHeAMmmX KOHKPETHHX CAYYasX,
HaoT OCHOBY JJIA TOYHEIX MaTeMaTHYeCKAX BHBOZOB B OTAeNBHHX B3ajadax,
KacaioU[HXCA TeIIONPOBOANOCTH, K0jefaHmi, pacTBOpeHHA, DIeKTPOMAarHuT-
HOTO HOJISl, B 3a/jla9aX MeXaHWKU, aCTPOHOMMM, BCEX MHOTOYHCJIEHHBIX pasjie-
JI0B PU3UKE, XUMHHA, TEIJIOTeXHUKY, SHEPreTHKA, MAIIAHOCTPOBHUS, dIEKTPO-
TeXHNKE M T. K. W T. I.

6. Tlono6ro ToMy, KaK B HCTODHM T€OMETPHH Y I'PEKOB CTPOL0® U CHCTe-
MaTHYeCKOe M3II0/KeHHe, JaHHOe OBKJIMAOM, 3aBepmajio AOJITHA myTh mpef-
IMecTBYIOWET0 Da3BUTUA, TaK IO Mepe pasBATHA aHAJIM3a HApacTaga HeoG-
XOAMOCTh ero obGocHOBaHWA, 60JIee CTPOTOTO ¥ CHCTEMAaTAYECKOTO, 9eM
TO, KaKOe MaBajX NepBHe TBOPOH ero /AedCTBEHHHX MeTofoB: HloTOH,
diinep, Jlarpamx m apyrue. CosnaBaeMslii EME aHAJHE3 IO Mepe CBOETO POCTa,
BO-TIGPBHX, meX K Bce Oontee # 60sree rmyGokuM i TPYAHKM 3aavaM, a BO-BTO-
pHX, caMBli ero o6nem TpeGoBax ymke Gosibmieil CHCTEMATHYHOCTH H HpO-
AYMAHHOCTH 60 OCHOB. Tak, KOJIE9eCTBeHHHI pPOCT TeOpmu HEOGXOAMMO Ii0-
poskIaeT 3afady ee Jydnrero o60CHOBAHMA, CHCTEMATH3ATUY, KPHTAYECKOI'O
pasbopa ee ocHOB. «OB0CHORAaHHe» TeOPHE MHOABIAETCA KaK MHTOT ee
M3BECTHOTO DA3BUTHA, a He HCXOJHHHE IYHKT, DOTOMy 910 063 Teopmm mo-
IIPpOCTY HEeHW3BecTHO elle, 9TO .;Ke HY)KHO o6ocHoBmBaTh. «IIpmmmumsl,— xax
ckazan @. OHrensc, — He MCXOZHEIT IYHKT HCCIIEJOBAHUSA, a €r0 BAKIIOUL-
TeNbHHIE pesynbrats!. Heratw, o6 broM 3aleBaioT HEKOTOPHE COBpEMEH-
HEle opMaymCTE, IoJjaraimue HanbGosdee mesecooGpasHEIM W3JjlaTaTs U HamKe
pa3BHBATh TeODMH, HCXOMA M3 AKCHOM, He IPe/lBaPEHHEIX HAKAKHEM pasbopom
TOTO PeajibHOTO COMepKAaHUA, KOTOPOe OHM JOJUKHH cymmupoBarh. Ho akcuc-
MH CaMHE HO cebe BYIAlOTCA B COfepHKaTeAbHOM 000CHOBAHNY ; OHH JIAIIECYM-
MEDYIOT APYTO# MaTepHaJ H JaloT HaYajo IOTHIeCKOMY IOCTPOSHUIO Teopun 2.

HeobxomnMe nepnoy KpUTAKK, CHCTEMaTH3anan ¥ O0OCHOBaHEA HACTY-
ORJ AJA aHAJH3a K cepefEHe IPOIUIOTO CTOJXeTHsA. YCHIASAMY DANla BHRAIC-
muXcA y9eHHX 5Ta BaKHAA M TpyZHasa paGora OHia ycHemmHO BHIIOMEEHa.

1®. 3arensc. AErn-Joprar. ocmommrmzaar, 1953, crp. 34.

2 BTy OBOAKYIO PONb AKCHOM YNYCKAKT HHOTAA M3 BHXA JayKe B COTRHEHHAX MeETo-

ROJOTAYECKOr0 XaPAKTepa, OPAKABAA TeM CAMEIM aKCHOMATHTIECKOMY IOCTPOEHRIO HOCBOK-
erBenHOe eMYy BHavYenme abGcomoTHOro 00OCHOBAHHSA TeOpHA.

4*
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13 yacTHOCTH,HONY9UIIM CTPOTHE ONPeflelIeHNs OCHOBHEIE IORATHSA NeHCTBATEIIb-
HOTO 4ucjIa, TepeMeHHOM, QyHKNuH, Ipefenia, HeIpPePHBHOCTH.

Brnpouem, xak M y:e uMenu ciryuall 3aMeTmTh, HMKaKOe M3 BTUX OIpe-
Jenenudl HeJIb3A CYUMTATh AGCOMIOTHO CTPOTUM H COBEPUIICHHO OKOHYATEeIhHEIM.
PasButne sTHx monaTuil npoJjoiKaerca. OBKINA U BCe MATEMaTHKHU B TeYeHHE
ABYX THICAY JIeT Nocje Hero, HeCOMHEHHO, cuaTadm 3BKIMjopH «Hauana»
NOYTH-9TO Ipefesiom Jormueckod crporoctu, Ho remepr, Ha coBpeMeHHEI
B3TIANK, 9BKAMAOBO 000OCHOBaHWe TIeOMeTDPHM BHIVIALAT [OBOJLHO HOBEPX-
HOCTHEIM. 3TOT MCTOPHMYECKHH TPEMEp YIAT, YTO He clieayeT 06oabIIaThCA HA
c4eT «aBCoMIOTHOMY ¥ «OKOHYATENIbHON» CTPOTOCTM COBPEMEHHOH MaTeMaTHKM.
B nayre, KoTopas ellle He yMepJia M He NPEBPATHIIACH B MYMHWIO, HOT M HE MO-
7KeT OHITH HMYero BOJiHe 3aBepmlenHoro. OnHaKo MEL MOKeM CKasaTh ¢ yBe-
PeHHOCTRIO, UTO, BO-NePBHX, YCTAHOBJIEHHHE TeOeph OCHOBAHHA aHaiaM3a A0-
CTaTOYHO XOPOIIO OTBEYAIOT COBPEMEHHHEIM BajayaM HAYKH M COBPEMEHHOMY
TNOBATHIO O JIOTHYECKON TOYHOCTH M 4TO, BO-BTOPHIX, IIPOJOJIKAIOLIeeCH YIry6-
JIeHNe 3THX NOHATMH M MAYIIas BOKPYT HAX IUCKYCCHSA He 3acTARJIAIOT
M He 3aCTaBAT NIPOCTO OTOPOCMTHL ITH OCHOBAHMs; HO OBHM BELYT K HOBOMY,
Gonee TOYHOMY U IIyOOKOMY MX IIOHUMAHHIO, O peayibTaTaX KOTOPOTO B
107IHOH Mepe MOKa emme, MOMeT OHITh, TPYAHO CYAUThH.

XoTA' ycTaHOBieHMe NPUHIAIOB TEOPMM — HTO MTOT €€ pPasBHTHA, HO
OH He CIIyKUT ee KOHIIOM, a HAIIDOTUB, CIYKUT HOBOMY ee JABmeHmnio. Tar
‘6HJIO ¢ aganu3oMm. B casu ¢ YTOYHEHHEM €TI0 OCHOB BO3HMKJIIA HOBasA MaTeMa-
TUYeCKad TeOpHA — cOo3[aHHad HeMeOKNM MartemarnkoM Hautopom B 70-x
rofax OPOMJIOro croseTud O0Omas Teopud OECKOHEYHBIX MHOMKeCTB Ji06HIX
abcTpaKkTHEIX 065eKToB, Oy/ibTO MHOMKECTBA YUCEN, TOYK, PyBRUAN uiid Apy-
IMX «Bellleii» B ToM ke pofle. Ha mouBe aTUX Med Bupocaa HOBas IJ1aBa aHa-
JM3a — TAK Ha3EBaeMas TeOPHA QyHKNUI JeHCTBATENHHOTO NePEeMEHHOTO —
TIOHATHEe O KOTOPOH, TaK e KaK IOHATHe 00 OCHOBaHMAX aHanwM3a M TEOPHH
MHOeECTB, u3j105en0 B rnase XV (tom 3). Bmecre ¢ Tem ofluue umeu Teopmu
MHOKeCTB IPOHWMK/IU Bo Bce o6mactm MaTeMatuku. Ho 5Ta «reopernro-mHosxe-
CTBEHHAS TOYKA 3peHys» Hepa3pHIBHO CBA3aHA C HOBHEIM 3TAOOM B PasBUTHNM
MAaTeMATHKH, K KPAaTKOMY pAacCMOTPEHHIO KOTODOrO MH ceifyac u mepeiimem.

§ 7. COBPEMEHHAA MATEMATHKA

1. YeTnipem aTamaM B pa3BUTHH MATEMaTHKHM, O KOTOPHIX FOBOpPHJIOCH
B § O, ecTeCTBeHHO, OTBEYaIOT CTYIEeHM B MaTeMaTuJeCKOM o0pa3oBaHUHM, TaK
YTO OCHOBHOMY CO/Iep/RaHMIO KasK/[OTO M3 3THX STAOB MOKHO AOBOJIBHO TOYHO
CONMOCTABHTh YPOBeHh MAaTEeMaTHIeCKHX 3HaHMM, NOIYyYaeMEIX HA Pa3HEIX
CTyneHax obydeHusd.

OcBoBHREE peaynbTaThl apuMeTHKY U T'eOMeTpNy, HONyYeHHEe B NePBHil
NepMOA Pa3BUTHA MaTeMaTHKM, M3BeCTHRI Y HAC BCeM M COCTABIAIOT IpPEIMeT
HavansHOTO o6pazoBanma. Hampumep, ompefiessia KoimvecTBO MaTepuana,



§ 7. Cospemennas maremarura 5%

HYKHOe JIJIA BHIOJHEeHusA paloTH, CKaMKeM — HACTHMJIA HOJIa, MBI ViK€ IOJIb+
3yeMCAl 3THMU IePBEHIMHU pe3yabTaTaMU MaTeMaTHRU:

Baskueiimue TOCTUKeHHS BTOPOTO IePHOfa — IEPUOAa SIeMEHTapPHOMN
MaTeMaTHKU — COCTABAAIOT INpeAMeT NpeHofaBaHuA B cpeflHell ImKoJe.

OcHoBHEE pe3yJbTaThl TPeThero nepuofa (OCHOBH aHnalu3a, Teopunm gud-
¢epeHImanbUbIX ypaBHeHHH, Bbicmed anreGpel w Ip.) COCTABIAIT IJIABHOE
cofepsKaHme MaTeMaTH4ecKoro 00pasoBaHUA KajKIOI0 MHKeHepa; OHH uU3Y-
9aloTCH TAK WIAM MHaYe B KasKJON BBICHIeH MKoJie, Ha KasmjaoMm Qaryjbrere,
Kpome rymanuTapHuix. Takum oOpa3oM, OCHOBHBIE Ulen M pe3yabTaThl MaTe-
MaTHEKY 3TOTO Tepuo/ia IMAPOKO UBBECTHH, U MMH LNOJL3YIOTCA B GOIbIIeM HiIm
MeHbIIeM 00beMe NMOYTH BCe MHMKEHEPHl M €CTEeCTBOUCIIBITATEINHU.

HanpoTur, ufien ¥ pe3ynbTaTH HMOCJEHETO, COBPEMEHHOT0, BTAla B pPas-
BUTHH MATeMATHKU M3YYaiOTCA B OCHOBHOM TOJILKO Ha CHEOMAJLAHX QU3mKo-
MaTeMaTuYeCKHX Parymbretax. HpoMe crienuanucros-mareMaTHKOR, UMY T1OJIb-
3yioTcs1 Hay9Hele paboTuuku B o0macTi MeXxanuwku, uanku, psAmge oTpacieil
HoBoif TexHury. Houeuyno, 510 BoBce He 03HavYaeT, 9TO OHM YAAJIEHH OT IPUIC-
JKeHUM, HO OHM IPEeACTaBAAIOT co0oil IMocieHMe Pe3YIbTaTh PadBUTUA HAYKU
M, eCTeCTBOHHO, OKa3HBaloTcs Gonee ciomubimu. llostomy, mepexoms ceifuac
K ofleil XapakTepUcTHKe HOCTOIHEr0 5Tana B Pa3BATUM MATEMaTHKH, MH He
MOKeM pACCYMTHIBATHL HA TO, YTO BCE, O YeM MBI KOPOTKO CKaKeM, OKasKeTcs
BIOJIHE ScHEM. MH HONKTAEMCA B HECKOJLKAX HMTPUXAX JaTh TOJNBKO CAMYIG™
o6IIYI0 XapaKTePHCTUKY HOBHIX DPa3iellOB MaTeMaTHKU, COfeprHaHme KOTOPHIX
Gosree 110iPOOGHO BEIACHNUTCA U3 COOTBETCTBYIOILMX T/1aB KHUIU.

Ecavu sror maparpad nokameTcs n3/jinmue TPYAHEM, €T0 MOKHO B IePBOM
YTEHNHU OPONYCTUTDH, ¢ TEM YTOOBI BEPHYThCA K HEMY HOCJe 03HAKOMJEHHA CO
CNeTuabHEIMM TJIaBaMM.

2. Hadaio coBpeMEHHOTO 3Tana B PA3BUTHU MaTEMATHKH XapaKTepuio-
Baioch TIYGOKUMH M3MeHEHUAMH BO BCeX ee OCHOBHHIX pa3jlenax: anrebpe,
reoMeTpnu, anasude~ BuITh MomeT Hanbosee OTYETIUBO 31O UBMEHEHUE MOMKHO
npociieuTs Ha Inpumepe reomerpmu. B 1826 r. Jlo6aveBckuM m modt: ogHO-
BPEMEHHO TaiyKe BeHrepckMM MaTematnkam fluomem DBoiiait 6st1a passmra
HoBaa HedBRIMKoBa reomeTpusd. Uneu Jlobadesckoro masexo se cpasy cranm
OOHATHBEL BCEM MaTeMaTWKaM: OHM OBLIM CJIMIOIKOM CMEJBl W HEOMKUNAHHHL.
OfHaxko UMENHO ¢ »TOTO MOMEHTA HAYajoCh INPUHLUINAILHO HOBO® pPa3BUTHE
reoMeTPRM, M3MEHUIIOCH CaMoe IIOHMMAaHMe TOro, 4YTo Takoe reomerpus. Ee
opeAmeT u 06JIacTh UpHMeHeHHMIT cranm OnicTpo pacmmpsAThbes. Bamneiinmii
nocsie JIoGaueBcKoro mar B 9ToM Haupassienuu Obl1 cfenan B 1854 r. 3name-
HUTHIM HemeIKuM MatemMaTukoM Pumanom. Om siBuo ¢opmysupoman obmyio
UAew O HeOrPDAHMYEHHOCTH UMCJIA (HPOCTPAHCTBY, KOTODHE MO eT u3ydaTh
TeOMeTpUs, M YKA3aJ BMECTe C TeM BO3MOMKHBI MX peallbHbIA CMEICI.

B HoBOM pasBuTMmM TeoMeTpHM XapaKTepHH JBa 00cTOATENBCTBA.

Bo-mepsrix, ecam npekae reoMeTpHS HM3ydYasia TOJIBKO NPOCMPAHCMEEH-
Hble QOPMBL ¥ OTHOIICHNH MATePHAJILHOTO MMpa (MPATOM JMIUL B TOM Mepe, B
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KaKO# OHM OTPaKalTCA B PAMKAX 9BRIMJOBOH TeOMETPUH), TO Temeph ee
1pefIMeT COCTABJIAIOT TaK:Ke MHOTHe Jpy2ue QOPMEL B OTHOIEHUS HeACTBHTENE-
HOCTH, JIMIIb CXONHEE ¢ IPOCTPARHCTBEHHEIMA X IOTOMY AOUYCKAIOIIue HCHOIIb-
30BaHMe NP HX MCCIeOBAHMHE TIeOMeTPHYeCKUX METOJ0B. B cBAsm ¢ 5TEM
TEPMAH («HPOCTPAHCTBO» NpHOOpeN B MaTeMarTWKe HOBHI, 0OJlee mMIMpOKHMH B B
10 3Ke BpemaA Gonee cmemmaybHHE cMEc. OfHOBpEMEHHO CaMH METORH Ieo-
MeTpuU CTaIK BO MHOTo pas Goraue m pasuooGpasuee. (B crow ouepens omm
naioT Gosee COBepIIEHHEe CPEAiCTBA -IO3HAHHA TOTO OKpYsKalomero Hac ¢u-
BHYECKOTO LIPOCTPAHCTBA, OT KOTOporo Oma afcTparupoBaHa TeOMeTPHA B
ee TePBOHAYAJILHOM BHJE.)

Bo-Brophx, make B 9BRANJOBON TeOMETPUA IPOM3ONLIM BasKHHE CIBHTH:
B Heil u3ydwalrca cpoficTsa HecpaBHEHHO Gojiee CIOKHHX QUIyp, BHIOTH [0
NPOM3BOJILHEIX TOYEUHHX MHOMecTB. [[oARNIAETCA TaK/Ke IPUHOUNUAILHO HO-
BHI ITOAXOJ, K caMuM HCCJERYyeMEIM cBoiicTBaM ¢uryp. Brpmemaiorca ormenn-
HEle TPYNINE CBOMCTB, KOTOPHE NOLBEPTraloTCs MCCIEOBAHAI) B OTBIIOYSHHH OT
ApYTHX, OpUYeM 3TO OTBIeYeHHe, 9TO abCTparmpoBaEMe YiKe GHYMPU reoMeT-
pEH HOPOMIaeT cBoecoOpasubie ee paslelH, ABIAOMUECH N0 CYIIECTBY CaMO-
CTOATeNPHEIME «reomerpusMuy. Paseurme reomMerpru BO BCOX STHX HaIpaBile-
HMAX IPOJOIMKAETCS, B NPEIMETOM €6 PACCMOTPEHMsI CIIyKaT BCe HOBEE U HO-
BHE (IPOCTPAHCTBA» M HX «TeoMeTpHH»: mpoctpaHcTBO JloGageBcKOro, Impoex-
THBHOE HPOCTPAHCTBO, SBKJIMAOBH M JADYrHe NPOCTPAHCTBA PasHHX UHCEJ
H3MEpeHHH, HANPEMEDP ‘JeTHpPeXMepHoe, PEMAHOBH TPOCTPAHCTBA, (MHCIIGPOBHI
UpPOCTPAaHCTBA, TONOJOTHYECKEe HPOCTPAHCTBA M T. [. OTH TEOPHE HAXOTAT
Ba’KHbi¢ IPEMEHEHUA KaK B CaMOH MaTeéMaTHKe, IOMHMO TeOMeTpUH, TaK ¥ B
¢uznkxe n MexaHWKe, NpuYeM 0COGEeHHO 3aMeYaTeJLHHM SBJISAETCA MX LpPAME-
HeHHe B TeODHH OTHOCHTENHBOCTH COBDeMeHHOW ¢m3mJecKod Teopum upcC-
CTpaHCTBa, BpeMeHH W TAroTeHmsA. VI3 cKazaHHOTO MOMKHO BHJETH, 9TO peyb
ujer 0 KadeCTBOHHOM VM3MeHEHHU T'eOMETPUH.

Vnen coppemenHO# TeoMeTpEE m HeKOTOPHE TeMEHTH YIeHZS O PABHBIX
uccienveMHX B Hell mpocTpaHCTBaX OYAyT mM3I0KeHH B raaBax XVII u
XVIII (tom 8).

3. KauecrBenroe mameHeHme mperepnesyia Taxke aareGpa. B meproit mo-
JI0BUHe NPONLIOro CTONETHA B Hell 3apOKAaloTcd HOBHE TeOpHH, KOTOpPHEe
OpuBeau K ee M3MeHEeHHUIO, PACIIMPEeHHI0 ee IpefAMeTa 1 00JIacTH mpHII0KeHnH.

AnreGpa B cBoeil mepBOHAYaJILHON OCHOBe OBIA, KAK YKe TOBODPHJIOCH
B § 5, yyennem 06 apudmeTaUecKUX HKeHCTBAAX HAJ YACIAMHA, pacCMATPHBae-
MHX ¢opMaNbHO, B 00INeM BHJle, B OTBJIEYeHHA OT NAHHHX KOHKPOTHHIX YHCEJI.
IJTO OTBJIEYeHNe HAUUIO OTPaKeHWe B TOM, 9TO B anreOpe BeJmumHH 0603HA-
qarorcss OyKBaMH, ¢ KOTOPHME IPOR3BOJAAT BHKIAAKHA 10 M3BECTHHM (OPMab-
HEIM IPaBHJIaM.

CoBpeMeHrnaa axreGpa, 6OXpaHAA STY OCHOBY, KOJIOCCAJILHO pacll@pAeT
ee. B Hell paccMaTpMBAoOT Temeph «BOJIMYAHE Topas3fo Gonee obmeit xpaApoas,
4eM 4mcJIa, DPHYEM H3Y9aloTcs NeHCTBHEA HAN 9THME «BeJAYHHAMAY, aHAJIO-
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TAYHHE B TOU MM HHON CTOHeHM IO CBOMM (JOPMAJILHEIM CBOMCTBAM OGEIIHEIM
apudMeTHYeCKHAM JeHCTBHAM CJIOKOHAA, BHYATAHAN, YMHOKeHHSA H JeJICHHA.
Ilpocreiimmit mpEMep TPEACTABIAIT BEKTOPHEC BeJMYMHE, KOTOPHe TOMKE,
KaK HM3BECTHO, MOJKHO CKJIAJEIBAThH M0 HPaBHAY mapasuienorpaMda. Ho 0606-
HleHENe, IPOBOJEMOe B COBpeMeHHOI anrefpe, TaKOBO, IT0 Ja:Ke CaMHIil TepMmH
«BEJIMYAHA» TacTO TepAeT ¢MEICI, ¥ TOBOPAT Boobme o6 «obreKTax», Haf KOTO-
PHIME MOJKHO UpPOUBBOJATH AGHCTBHS, MON00HHE OORMHHM anre0pamdecKdM.
Tax, HampmMmep, ABa [BU:KeHHs, IPOM3BEMlCHHEC OXHO 33 APYIEM, KaK ode-
BHIHO, DABHOCHJIBLEHL HEKOTOPOMY OFHOMY CYMMAPHOMY [BWJKeHMIO, [Ba
anrebpamdecknx 1peoOpasoBaHHA (GOPMYJNE MOryT OHTH PaBHOCHIBHH Of-
HOMY HTOTOBOMY npeo6pasoBaHmi0 # T. O. COOTBETCTBEEHO MOKHO F'OBOPHTH
0 CBOETO POJA «CII0REHHHY IBIKeRNH Miin mpeobpasopanmit, Bee aTo m MHOTO®
Apyroe B TOM Ke pOje H3yuaeT B o0llieM OTBJCYEHHOM BHJI® COBpPeMOHHAsA
anre6pa.

Hosuie anreGpamaeckue Teopmum, AAYLime B 3TOM HANPABICHWH, 3aPORH-
JiEch B MEPBOH IOJOBHHE HPOHLIONO CTOJNETHSA B HMCCIEJOBAHAAX PAZA Mare-
MaTHKOB, W3 KOTOPHX O0CO0EHHO ClefyeT HA3BaTh (PAHOY3CKOTO MaTeMATH-
xa lamya (1811—1832). IloHaTHA, METORH ¥ pe3YJIbTaTH COBPEMEHHOM aji-
re6pH HAXOMAT CyIecTBeHHHC NPHMeHeHHA B aHAJHM3e, 'eOMETDHH, PH3HKe,
Kpucranaorpagmm m T. m. B wacTHOCTH, yromamyToe B KoHme § 3 ydemme o
CHMMETPHE Kpmeraiios, passmroe E. C. QemoporiM, onmpaercsa Ha COefimHe-
HHe TeOMOTDHH C O[[HOM H3 HOBEIX am‘e6pan11e01{nx TEOpHA — TaK Ha3HBae-
MOH Teopmel rpym.

Mu BumEM, 9TO peush MAET 0 KOPEHHOM, KAYeCTBEHHOM 0GOCMeHAH mpei-
Mera aareOpH, 06 m3MeHEHMH CaMOr0 HOHWMAHUA TOTO, 9TO TaKoe aareGpa.
(Umem coBpeMeHHO/ anmreGpsl M 9JIeMEHTH HEKOTODHX ee Teopuil GyAyT m3JI0-
weasl B rmaBax XX m XVI, Tom 3).

4. AHanms co BceMm ero OTBeTBICEHAMH TAaKKe Tperepmes TriyGoxme
cnsnra. Bo-meprrix, kak yyxe G510 CKA3aHO B IpemiAyLieM naparpade, 6oumm
YTOYHEHE! er0 OCHOBAHMUs, B JACTHOCTH LHOJYYUJIM TOYHbIe B OOLLUe OIpejese-
HEsA €r0 OCHOBHHe NOHATHA: (YHKIWA, Tpefieyl, HHTErPal M, HAKOHOI, CaMo
DOHATHEe NepeMeHHOHM BeJmIdHW (GHIIO JAaHO CTPOroe ONpeNeJCHHe [IeH-
cTBUTeBHOr0 vumciaa). Havanmo yroudHeEmss ocHOB aHajgMsa HCXONHT OT
gemckoro Maremarmka Boabmano (1781—1848), ¢pammyscxoro MareMaTmka
Homm (1789—1857) m papa Apyrmx. 910 yTouHEeHHE OTHOCHTCA K TOMY Ke
HepHONY, 9TO M HOBO® pasBuTHe aareGps @ reomeTprd; OHO OHUIO B M3BECTHOM
Mepe 3aBepmeHo K 80-M rojaM IPOMIIOTO CTOAETHA HeMENKAME MaTeMaTHKa-
mu Befiepmrpaccom, [lemexunnom u Hanropom. Ilocmepamii, Kak yike GBUIO
CKa3aHO B KOHme § 6, OI0KMII HAYAJIO TeOpUHM GeCKOHEYHHIX MHOMKECTB, CHIT-
paBmled GONBIIYI0 PONEL B PAa3BATHM HOBHX HIiell MATeMATHKH.

Y10o9HeHHe HOHATHA mePeMeHHOX ¥ (YHKUAE B CBAZH C TeOpHEH MHO-
JKeCTB COBJAJI0O MOYBY JJIA [AAJbHOHMero pasBuTAsa aHanmsa. [Ipomsomesn me-
PeXox K mcciefoBaEmI0 Gonee 0OmMEX GYHKUMIE; B COOTBOTCTBYIOMOM Hampas-
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nexun oGobliaeTcs ammapaT AaHANM3a: MHTeTpalbHOe ¥ AuddepeHLHAIBHOE
ncumceHns. Tax, HA mOpore HAIero CTOJETHA BO3HUKIA YiKe YIOMAHYTAd
B § 6 HoBag ryaBa avaju3a, HasbwBaeMas Teopueil QYHKOuMI FellcTBATENH-
HOTO IepeMeHHOTO. PasButue 510k Teopuum Gosiee Bcero obasano ¢pauuys-
cram MateMaturaM Bopemo, JleGery m mp. u motom ocobeuno H. H. Jlysuny
(1883—1950) u ero mrosie. B nesmom HOBHe rTaBH aHaNm3a HA3LIBAIOT COBpe-
MEHHHEM AHAJIA30M, B OTJUYUE OT HPEIKHEro, Ha3LBAEMOI0 KIACCHIECKUM.

B apanmse BOZHMKJIM W Jpyrue HOBBe Teopuu. TaK, BBIIENUIIACH B OCO-
Oy obGmacth Teopus npubauMmenusa (QYHRKUMN, KOTOpas M3yuaeT BOIPOCHI
0 HaHJAydYmieM HPuOIMIKeHHOM IIpeficTaBIAeHMU OOMHUX QYHKIMHA DPa3IHIHBIMA
«rpocTHIMuy QYHKIMAMY, B IePBYI OYepej(b MUOTOWIeHaMu, T. e. (y HRIuaAMu
BHAA

agx® + a1 4- ..+ apx -+ ap.

Teopus npubamxenns yHKUUI ¥MeeT BayKHOe 3HAYCHME YIKE II0 OJTHOMY
TOMY, YTO AaeT oOuive OCHOBAHUA JJIA NMPAKTHYECKOrO BEMHCJISHNA QYHRUMI,
niA npulanKeRHOA 3aMeHHl CIIOKHBIX QYHRUMA QYHRIuAMU §ollee HPOCTHIMA.
3agaTru 2T0if TEOpUM BOCXOJAT ellle KO BPeMeHU BO3HMKHOBEHUS aHAJIN3a.
Hosoe nampasiiense GBIZIO JlaHO eif BeJIMKAM pyccKuM Martematuxom ITaduy-
raeM JibposndeM UeOnmensm (1821—1894). Haopasnenue s1o 6bimo wmoaske
pPA3BATO B TAK HA3KIBAEMYI KOHCTPYKTHBHYIO TeOpHI0 YHKUmeH, TIIABHEM
ofpasoM TpysaMu coBeTCKUX MaTemaruros, ocobeunno C. H. Bepumreiina
(ponm. 1880), woropomy mnpuHajiekaT 3fleck BamkHelimme peaynprars. [lpm-
omnkenmo gyrkumii ocsAamena raasa XII (Tom 2).

Brime ysxe muia pedb 0 pasBATUM Teopnn QYHRIONH KOMIOJIEKCHOIO mepe-
MeHHOTO. MBI HOIUKHEH ellle YHOMAHYTH O TaK Ha3bIBA6MOl KadeCTBeHHOH Teo-
puu gaddepennuanbHHX ypaBHeuwil, Gepyureit Hagamo or pabor Ilyankape
(1854—1912) mw A. M. Jlanywosa (1857—1918), o wortopoil maercsi moHATHe
B rnape V (ToM 2), a TaiKe O TEOPHM MHTErPajbHBIX YpaBHeHWH W T. 1.
IMocemuue Teopun nme0T 60JibINOE IPAKTMICCKOE 3HAUYECHHE IS MEXAHUKH,
Pmsukr u rexanku. Tak, KauecTBeHHad Teopua AuddepeHUMANBHEX YpaBHe-
HAH pelliaeT 3aa4na 06 yCTOHUWBOCTY ABYKeHAA, Pab0OTHl MEXAHN3MOB, JIEKTPO-
KoNeGaTeNLHAX CHCTEM M T. 1I. YCTOHIMBOCTEH DPOLECCa B CAMOM OOMIEM CMBI-
¢Jie 03HAYAET, 9TO TPU MAJIOM M3MEHEHMIN HAYAJbHBIX JAAHHBIX WM YCJOBUM
eTro TedeHus BeCh eT0 Pe;KUM Ha BCeM IIPOTAKeHUU BpeMeHu OyleT H3MEHATLCHA
TaKKe He3HauUTeNbHO. TexHudYeCKOe 3HaUeHHe TAKOTO POAa BOMPOCOB e€JBAa JII
HYMAaeTcd B HOACHeHUAX.

5. Ha mouse pasBuThA aHaIU3a U MaTeMaTHYeCKON Qu3KKM B CoefimHe HUI
¢ HOBBIMH WASAMN TeOMeTPHHU A ajire0pHl BO3HAKIIA HOBAA o0mmpHas o6racts—
TaKk HaspIBaeMBli (YHKUMOHAJNBHEIM AaHA/M3, WUCPAIOUIMN WCKIIOUATeNHHO
BaXKHYI0 POJIb B COBpeMeHHON MareMaruxe. B coamanmu ero mpusnumasu yua-
cTWe MHOTHE y9eHEe; HA30BeM, HampuMmep, KpPYIHeilIero HeMEIMKOro MaTeMa-
taKa nociefuero Bpemenu I'manGepra (1862—1943), Benrepckoro MatemaTnKka
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Pucca (1880—1956) m monsckoro matematura Banaxa (1892—1945). Bamnne
pesyumBTaTH B 9TOi 06nacTH, CBA3AHHHE ¢ MaTeMaTHIeCkoit Gu3mKol, mpuHam-
7eKaT MOJIOABIM COBETCKHUM y4eHHM. DYHKIIOHAZNBHOMY aHAMM3Y DOCBALIGHA
ormensHasa raasa XIX (tom 3).

CyIHOCTS 9T0il HOBO# YaCTi MATEMATUKU KOPOTKO COCTOMT B CJIYIOIEM.
Ecsim B knaccmueckoM aHajm3e DepPEMEHHOM ABIACTCA BeJIMIMHA — (THCIION,
TO B (YHKOMOHAJILHOM aHaju3e y;ke camad (QYHKIMA PacCcMATPHBAGTCA KAK
mepemenHaA. CBoifcTBa AaHHOH (YHHIAHW ONpeJelIAIOTCA 3Jech HO CaMu IO
cefe, a 1m0 oTHOmMeHHI0 BdToil QYyHKOEKM K Apyrum ¢yHrmusaMm. Ilostomy pac-
CMaTpmBAIOTCA YK€ He OT[eNbHEe (YHKIMM, a CcPa’y COBOKYIHOCTH BCeX
$ynKnmil, xapaKTepusyeMBIX TeM WM HHKM OOIIAM CBOHACTBOM, HAIpUMOp
BCceX HenmpepuBHEIX Qynkmmii, Takaa coBoxymHocTs QyHKOWA 0GBeAmHSETCH
B TAK Ha3HBaeMoe «pyHKOMOHAJILHOE NPOCTPAHCTBOY. JTO COOTBETCTBYET, Ha-
npuMep, TOMY, YTO Mbl MOKEM PaccMaTpuBaTh COBOKYIHOCTH BCEX KPHMBBIX Ha
IJIOCKOCTH WJIHM BCEX BOBMOKHBIX ABMMEHHI MaHHOi MeXaHHUeCKOH CHCTeMS,
olpefiesisisA CBOMCTBA OTAGNBUBIX KPUBBIX, WM ABMKEHNH 00 WX OTHOLIGHHAM
K JpYTEM KPHWBHIM, HJN JPYTHM JBWHEHUAM.

Ilepexon or uayyeHusA My PABLICKAHWA OTHEJBHRX QyHROUE K paccmo-
TPEHUIO NepemerHoli QyHHIUY nofoGeH mepexojly OT HeM3BeCTHHIX YHCeN I, ¥
K nepemennsim x, Y, T.e. NON00eH yKa3aHHOH B ripeAblayiieM naparpade uiee
Hexapra. B cBasm ¢ aroit upeeit Jdexapr Aan usBecTHO® coejnmHeNHe anreGpH
H TeOMEeTPMM — YPaBHeHHA ¢ KPHBOIl, YTO HOCIY:KHJIO OAHAM H3 pellaloIuX
MOMEHTOB BOBHWKHOBeHMH auanmms3a. Ilono6no aromy Temeps coefHeHHme mO-
HATUA O MePEeMeHHOH QYHKIMU ¢ UIeAMM YiKe COBPeMEHHO aareGpel U coBpe-
MEHHOH TeOMeTPHU HOPORMJIO HOBBIN, (YHKUMOHANBHBNA, auanms. IlopoOHo
TOMY, KK aHAIN3 ObIT HEOGXOMMM JUIA PASBUTUA COBAABIMIEHCH TOTA MeXaHu-
KM, Tak QYHKIMOHANBHEIA awaiu3 JajJ HOBRe METOJH pelleHMs 3aa4 Mare-
MaTUYeCKOM (U3NKU M IpefCTABHI MaTeMAaTAYeCKAM amIapaT A HOBOM aroM-
HOI, KBaHTOBOHl MexaHmki. VcTopua B m3BeCTHOH Mepe MOBTOPHETCH, HO ITO-
HOBOMY, Ha Oosiee BHICOKON cTymeHM. (DyHKUMOHATBLHBIL aHANA3 COCAUHIAET,
Kar MH YyHe CKasajld, OCHOBHBIC MJEH M METOJhl aHANM3a, COBPEMOHHOMH aj-
re0psl M reOMETPUM ¥ B CBOIO OYepelb OKAasHBAaeT BIMAHME HA UX PASBHTHO.
ajaum, UAYNIHE OT KJIACCHYECKOrO aHAJM3A, TIONYIA0T Termeph HOBHe oGmue
pemenuda 9aCTO KAK pas mocpefcTBOM GYHKIMOHANLHOIO aHau3a. 3Jech, Kak
B doxyce, co6npamwTCA M JAIOT MpAKTAYECKue IUIOAH HamGosee obuiue u a6-
CTPAKTHBIE HAeH COBPEMEHHOIi MATEeMATHKH.

U3 3TOro KpaTKOTO O¥epKa, W3 OFHOTO HEPEYUC/ICHUA HOBHIX HaNpaBie-
Bu# aHayu3a (Teopusa GyHKIMIT ReiiCTBNTENILHOTO e peMEHHOTO, TeO pUA 1 pubna-
smeHusl QyHKOuH, KavecTBeHHasd Teopua AAPQepeHINANBHEIX YypPABHEHMIH,
T@OPHA UHTETDANBHEIX YPABHEHUIT, QYHKIMOHAJIBHELE aHANM3) MOKHO TOHATD,
4TO0 Peyb BeT AEHCTBUTENHLHO O CYLIECTBENHO HOBOM dTalle B PAsBUTHM aHainsa.

6. Bo Bce BpemeHA TeXHHMYECKMI YPOBGHBL CpPEICTB BHMHCICHHA OKA3H -
BaJI CYIECTBEHHOE BIHAHAE HA CAMA MaremaTwdeckme Meropnsl. OmHaxo ma-
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Xofiiuimecs B HAlleM PACHOPSKeHWH CPelCTBA BHIIONHEHAA BRYACICHHE 10
mocJeJHET0 BPEMEHM OCTABAJIMCH BechMa OrpaHmYeHHEMHE. IIpocreiimme mpu-
cmocobenws (TEna cd9eToB), TabmmuH gorapudmMoB u JorapEMmIecKas -
Helika, apmMOMeTp, HAKOHeI, CYeTHO-aHAJATHYECKWe MANIMHH M aBTOMAaTH-
3UPOBAHHHE apu@MOMeTp — BOT OCHOBHHE CPEJCTBA BHMYACIOHHH, CYIUe-
croBaBmue R 40-m romam XX B. 9Tm cpefcTBa olecmedmBalor Gomee MM
MeHee OHICTpOe BHIOJHeHWE OTAEIbHHX omepalui (clo:KeHHSA, YMHOMKEHES
e 7. u.). Ho noBerieEMe [0 9HCISHHOr0 pe3yabTara HPAKTHYSCKH BO3HAKAIO-
mux 3agas TpefyeT mogYac KOJIOCCAIBHOIO YHCIA MOAOOHEIX omepamui, cie-
AYOIMAX CIOKHOH IMpPOrpaMme, 3aBHCANICH WHOIA OT LOMYYAeMHIX IO XOHY
Aesa pesynbraToB. PellleHde TaKHX 3aJaY OKABHIBAJNIOCH NPAKTHYGCKH HOJO-
CTYNHHIM HJIZ IOJHOCTBIO 00ECIeHABAJIOCH AJIATENILHOCTHIO CAMOTO pelleHHA.

B mociemuee fecsTmeTHe HA HANIAX TIA3aX IPOMCXOMHT KOPEHHOE W3-
MeHeHHe BCET'0 YDOBHA BHMHUCHAATeIbHOH TeXHEKH. CoBpeMeHHEIe BEITHCIIH-
TeJbHBEIC MAIIMHLL, HOCTPOeHHLE HA HOBHX NPHHOANAX, NMO3BOAAIOT BECTN
BHUACJIOHNA ¢ UCKIIOYATEIBHO GOJIBIIOH CKOPOCTHIO M HOPH HTOM ABTOMATH=
9ecKM HPOBOMUTH CJIOKHEIE Nend BHYHACJICHAH MO 3apaHee HaMedaeMbIM [JIf
3TOTO BechMa I'mOKzM nporpaMMamM. HekoTopsie BOIpOCH, CBA3AHHEIS C YCTPOM-
CTBOM W 3HA4YeHHeM COBPeMOHHBIX CYETHHIX MampgH, OYAyT OCBeljeHH B
rnase XIV.

Hopas TexnmKa He TONBKO fieyiaeT JOCTYNHKIMH HeOCYLIeCTBHMEIE paHee
ucCIefl0OBAHUA, HO OHA 3aCTaBJAET H3MOHMTH ONEHKY MHOTHX H3BECTHEIX
MaTeMaTHIeCKAX Pe3yabTaToB. K0 0co0eHHO CTEMYIHDYeTCS PA3BHTHE IIPU-
GIEKeHHBX MeTOAOB, T.€. LyTel, MAIOIMX BO3MOKHOCTBL MOCPEACTBOM IfeIH
DIIEMEHTAPHEIX OMePanuii MOROUTH K HeoGX0MUMOMY YHCIEHHOMY pPe3yiIbTaTy
€ jlocTaTodHO GOapmON TOWHOCTHIO. CaMm MeTONH IPHXOAATCHA HPH 3TOM
ONeHUBATH C TOYKH 3PEHMA YZOOCTBA HX PEANWSAUWE HA COOTBETCTBYIOLIHNX
MampHax.

B TecHoil cBs3W ¢ pasBUTHEM HOBOH BHIYMCIUTEJIBHOE TeXHMKH HAXO-
OonTcsa Maremarmueckasg Jsormka. OHA pa3BHIAch IPeKAe BCEI'0 U3 BHYTPeH-
HAX moTpeGHOCTEH MAaTOMATHWKH B CBA3H ¢ BOSHAKMEME B Hell TPYAHOCTAME
¥ @MeeT CBOMM MPeIMeTOM AaHajJA3 MaTeMaTHIeCKAX JOKa3aTelscTB. Byny-
4, cOOCTBEHHO, pa3jie/loM MaTeMaTWKH, MATeMAaTHYeCKAs JIOTHKA BKJIOYaeT B
cefd Te pasjeasl oOulell JOIMKE, KOTOPHE OOBEKTUBHO JONYCKAIT (GopMma-
JH3aOAI0 W MOTYT Pa3BHBATHCA MaTeMAaTAIECKUM METOHOM.

Bocxons, ¢ ofHO#l CTOPOHBI, K MCTOKAM M OCHOBAHMAM MATeMATHKIN, Ma-
“TEMATHYECKAA IOrMKa, ¢ JPYrod CTOPOHEI, OKA3HBASTCA TeCHO CBA3AHHOM ¢
Hambo07ee COBPeMEHHHIME BOHDPOCAMY BHYIHCIUTEILHON TeXHAKE. EcTecTBen-
‘HO, HAIPEMEpP, 4TO MOKA3arelbCTBO, Befyllee K CO3TAHHIO OMPENedeHHOro
mpomecca, MO3BOJAIETO NPAGARSHATRCA K Pe3yAbTATy ¢ HPOA3BONBHO BHICO-
KOH TOYHOCTHIO, CYIIeCTBeHHO OTJIHYaeTcd OT Goiee OTBJEYeHHEIX MAOKa3a-
“TeJIBCTB CYIIECTBOBAHHA TOTO MJIA MHOTO De3yJhTara.

Bosankaer Takske cBOeOGDAasHEIX KPYr BOOPOCOB B CBABH C HMCCJAE0BA-
HYeM UpelesioB OGHIHOCTH TeX KJACCOB 3afad, KOTOPHE BOOGLIe MOTYT OHTE
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OXBAYCHH 3ABENOMO Be[YIMM X Pe3YJBTATY eJEHOOGDA3HHM, BIOJHE OIpe-
ZeneHHEIM MeTofmom. Ha sToM myTm B MaTeMaTmyeCKO# JIOrWKe mOIYYOHE IJIy-
foxme peayabrarbl, BeChMa BAajKHBHE TaKMKe ¢ 00mMed mo3HaBAaTeJbHOM TOYKH
3peHus.

He Oymer mpeyBesudeHHeM cKa3aTh, 9TO B COBPEMEHHOH MaTeMaTHKe ¢
pasBaTHeM HOBOM BHYHCINTEIBHOH TeXHAKYM M JOCTH)REHEAMH MaTeMaTHie-
CKOH JIOTHKYU CBA3aH HOBHU NepHOJ, XapaKTepHayIOlimiicd TeM, 9UTO n};enme—
TOM HCCJOAOBAHES CTAHOBATCA HE TOJILKO TOT MiId WHOA 00BLEKT, HO W Te WyTH,
Te (JOPMBI, IOCDE/ICTBOM KOTOPHIX TOT OOBEKT B3ajgaercs, He TOJBKO T€ MM
WHEIe 3a84d, HO W BO3MOKHEIE CHOCOGH UX pemmeHHEsd.

Ko BceMy crazaHHOMY OCTaercs TONBKO JOGABHTD, uro m Gomee crape
00JIacTA MATeMATHKH — TeOpHUA 4ACeJI, 9BKNMA0BA TeOMETPHSA, KIacCHICCKHe
anrebpa ™ aHAJIA3, TEOPHA BOPOATHOCTEH —— HPOXO/IKAIOT HA HPOTAMKEHHHN
BCET0 HOPHO/ia COBPeMEHHOl MareMaTHRM OypHO pasBEBaThCA, OGOTAIAsACH
HOBHIMH NPUANVIMAJILEEIME HieAMA W pe3yibraramu. TakoBH, HampuMep,
MJeH ® Pe3YJLTATH, HAHHHE B TeOpHH UHCel W HATIANHONA reoMeTpHH pyc-
cxpmu o coperckamm MarematmrRamu I1. JI. UeGsmernm, E. C. @emopoBsiM,
1. M. Bunorpasossm n gpyrumu. [llupoxoe passmrme Teopam BepPOATHOCTEH
CBSA3aHO ¢ YPE3BHMAAHO Ba;KHEIMA 3aKOHOMEPHOCTAME CTATHCTUYECKOH (u-
3MKHE M COBPeMEeHHEIME TOXHHIOCKAME HpobiaeMamu.

7. Kaxoru >xe mamfoziee ofmme xapaxTepHHe 9YePTHL COBPeMeHHOM Ma--
TEMATHRA B IEJIOM, KOTODHE BHABIAKTCA U3 TOJBKO YTO PacCMOTPEHHOTO
pasBuTUA reoMeTpum, anreOpH m aHarnaa’? :

910 mpeskie BCETO IpPOMajHOe pacmUpeHme IpeMeTa MaTeMaTHKH,
pacmmpenme obiactTu ee upmioskenwi, Taxoe pacmmpenme nmpemmera W 06-
JlacTH IPAJIOKeHHN MATEMATHKE O3HAYaeT BMECTe ¢ TeM I'DOMAJ(HHIA KHOImIe-
CTBeHHHII H KaYeCTBeHHHI ee pPOCT, HOABIEHHe HOBHX TEOPHH H CHIBHLIX
MaTeMaTHYeCKHX MeTOAOB, KOTODHE IO3BOJAIOT pemarh 3ajavd, BOBCe HEO-
crynune mpexpme. Ilpm sToM pacmiupeHHme IpeMeTa MaTeMaTHKM XapaKTepH-
3YeTcs Ipesxjie BCero TeM, 910 COBpeMeHHAsA MaTeMATHKa CO3HATEIBHO CTABHT
mepe coGOM 3ajauy M3yUYeHHA BO3MO)KHEIX THNOB KOJMICCTBCHHHX OTHOMIe-
HUH ¥ IPOCTPAHCTBEHHHX (opm. '

Jlpyraa xapaxTepHas d9epTra COBPOMeHHOH MaTeMATHKHA — 9TO CO3JaHIe
HOBHIX 0Go6mammux noHATHI, HOBad, 0Ojee BHICOKAA CTYIeHh abCTPAKIWH.
Vimenrno sra 0c0GeHHOCTH ofecmeddBaeT COXpPaHEHHe eMHCTBA MATEMATHKH,
HecMOTPH Ha POCT W pasHooGpasme ee oTBeTBIeHMI, B obmacTax, caMbx fae-
KHX Jpyr oT apyra, o6ofmjaioliune TOHATAA M TEOPUU BCKPHBAWOT eIWHOE H
o6mee. OHn ke 0GecmeYABAOT HOCTATOYHYIO OOMHOCTE METONOB, MHAPOTY mpH-
JIokeHAA B rIy0oKoe B3aamMHOEe NPOHMKHOBEHHE OCHOBHEIX Pa3JielIoB MaTeMa-
THKE: TeOMeTDHE, aare6ps, aHaImaa.

K xapaxrepHHM YepraM COBPEMEHHOM MAT@MATHKH CJIe[yeT OTHECTH
TaliKe HM3BECTHOE TOCHOACTBO TEOPETHKO-MHOKECTBOHHOH TOUKH 3pEHHA.
Koneuno, ara Touxa speHma cama IpEOGpeTaeT CMBICA MMEHHO NOTOMY, 9TO
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CyMMHPYeT HAKONJICHHHI BceM HPOAMECTBYIOUMM pPA3BUTHEM MAaTeMaTHK
COJePKATSNBHEL MaTephad.

Haxkomem, onuy ‘M3 XapakTepHHX 9ePT COBPeMeHHOW MAaTeMATHKH COCTAl
ageT Gostee rayGOKMIl aHAIA3 €e OCHOB,” 8HAJN3 B3aMMO3ABACAMOCTH €€ IOHS
THA, CTPYKTYPH OTHeNBHHIX TEOPUH, aHAJM3 CAMEHIX CIHOCOGOB MareMaTude
CKMX JOKa3aTeabCTB U BHIBOJOB. Bes TaKoro anasmusa OCHOB He MOTYT COBe|
IIeHCTBOBATECA M PA3BMBATLCH HaJibIe caMu 06061Iatolue TIPUHIIAIEL K Te0 PUy

Onpegensaroluiyio 0co0eHHOCT: COBPEMEHHON MaTeMAaTHKM MOMKHO BH[ET
B TOM, YTO €8 ITpeJMeT COCTAaBJIAeT y}e He TOJHKO JaHHLIe, HO M BO3MOMHEL
KOJIMYeCTBEeHHbe OTHOmeHuA ¥ $opMH. B reomeTpnu pedsr mAeT He TONbK
0 YPOCTPAHCTBEHHBIX, HO M O CXOHBIX € IPOCTPAHCTBEHHBIMI , BO3MOKHEIX OTHC
mennax u opmax. B asrebpe peur maer o pasuelx cicTemMax aGcTpaKTHBL
00LEKTOB ¢ BO3MOKHEIMM 3aKOHAMY HeiicTBNIA Hax HumM. B auanuze mepemen
HOM CTAHOBUTCH HE TONLKO BeJIAYHHA, HO camad QYBKHHA pPaccMaTpABaeTc:
xak mepeMenHas. B ¢ynximonanbHoe nmpocTpancTBo 00BeIWAAIOTCA BCe QYHK
OMU TOTO MIIM MHOrO THNA, T. €. BO3MOJKHBIC 3aBUCHMOCTH MEMJY IepeMeH
e, [losTOMY HOPOTKO MOMHO CKa3aTh, 4TO ecJM JlleMEHTapHas Ma
TeMAaTMKA ©CTh MAaTeMATHMKA MOCTOAHHEIX BeJWYMH, MATeMATHKA CJIeAYIOHer
eproja — MaTeMaTuKa IIePeMeHHBIX BOJIMYMH, TO CO8PEMEHHAS MAMEMATIUK(
€Cmb MAMEMAMUKA 603.MO HCHHLE, (6006UE 2060DS NEPEMEHHBLE, KOAUMECTEEHHDL]
OMHOWEHUT U 63AUMOCEA3ENH MeHCOY GeAUdUNAMI. ITO OTIPeJIeIeHNe, KOHEYHO
HeIoJIHO, HO OHO B 00LleM BePHO BBIZeJIAeT Ty XapaKTePHYI0 YepTy COBpe:
MEHHOH MaTeMaTWKd, KOTOpas oO0YcJIOBIUBAeT ee KauecTBeHHOe OTJIMYAE 01
MaTeMaTHKH MPeJAYInX JIO0X. ‘

§ 8. CYIHOCTDP MATEMATHKH

1. Teneps Mul MomeM, onmpaACch HA BCe U3JIOMEHHOE, HepedTy K ofuum
BBIBOJAM O CYIIHOCTH MaTeMaTHKM.

CymuocTh MaTeMaTuKu Obla BhRIPasKeHa JHIeNHCOM B OJHOM M3 PasfiesioB
«Antr-oprHray, n MB OpuBedeM 3ech 3TOT 3aMeYarejbHEI OTPHIBOK.

B ¢opMynuposrax JHrenabca YUTATENb JETKO Y3HAET TO, YTG FOBOPHIOCH
BEINle, HAIPUMep, 10 HOBOAY apUYMETUKM M TeOMETPUM; M ITO IMOHATHO: MBEI
N3Tarajiy (GarTHMIeCKYI0 HCTOPHIO BO3HMKHOBEHWA W PA3BHTUA MATEMATHKH,
PYKOBOJICTBYACH B ee MOHMMAHUU AMAJIEKTAYECKMM MartepuasusmoMm. Jmaiek-
TUICCKMA MATepHAIN3M TPHBOAMT K BePHBIM BEIBOJAM UMEHHO TOTOMY, 4TO
OH HAYero He HaBA3bIBaeT (JAKTAM, HO paceMaTpuBact (AKTHl, KAK OHM €CTh,
T. €. B HX HeOOXOJMMEIX CBA3AX U PA3BUTHM.

CBoe mamo:keHue CYLIHOCTH MATeMaTHKA DHTesbc HAYWHAET ¢ KPUTHYE-
CKHX 3aMeYaupy If0 WOBOAY B3NOPHHIX B3IUsiA0B [llopHHra, B 9acTHOCTH IO
IOBORY JIOMKHOTO MHEHHS, GYJTO MATEMATHKA 3AHWMAGTCHA TBOPEHMAMM «UU-
CTOFO0 pa3yMa» HE3aBUCMMO OT ONOKTA. JHIEJIbC WHINET:

«Ho copepmenno neBepHo, GyATO B 9YMCTON MaTeMaTHKe pa3yM uMeeT
AeJI0 TORBKO ¢ HMPOAYKTaMuU COOCTBEHHOTO TBOpYecTBa W BooOpaskenus. Ilona-
THA YACJIA ¥ QUIYpPbI B3ATH He OTKYAA-BAOYAb, a TOABLKO U3 JEUCTBUTEIHLHOTO
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mupa. llecATr majbneB, Ha KOTOPHIX JIIONM YIAJIMCH CYATATH, T. . IPOM3BO-
AATH TEPBYI0 apAPMETHYECKY0 Omepamuio, NMpeAcTaBudaior coboil Bce, 9TO
YTOfIHO, TONTBKO He TPOXYKT cBOGOAHOTO TBOpYecTBA pasyma. UTo6H cumTaTh,
HaJI0 UMeTh He TOJIFKO IIPeJIMeThI, MOAJIeKAIlme cueTy, HO 06/1aaTh yike CHO-
cOGHOCTBIO OTBIEKATHCH TIPM PAcCCMATPHBAHMAM ITHX YIPEJMETOB OT BCeX MPO-
YpX NX CBOMCTB KpOMe UMCJIA, & 3T& CHOCOOHOCTH €CTh Pe3yibTar HOAT0ro,
ODWpPAaNONerocA 'Ha OIBIT, UCTOPMYECKOTO paspuTusi. Hak moHATUe 4mcia, TaK
¥ TOHATHE (UI'YpPH 3aMMCTBOBAHBI MCHIIOYUTEIBHO N3 BHEIMHEro MUpa, a He
BO3HUKJIK B TOJI0OBe M3 YACTOTO MEIMJIeHHs. omxunl Ouiv CYLUIeCTBOBATH
BeINM, UMeloillne ompefeseHuny0 JopMy, W 9TH GOPMEL JOJKHEI GHLTH IMofBep-
TaThCA CPABHEHMIO, TIPEKAE YeM MOMKHO Ghuio Molitm A0 mOHATHA Gurypsl.
Uncrasd MareMaTHKa HMeET CBOMM OOBOKTOM NPOCTpPAHCTBeHHHE QOPMEL H KO-
JINYECTBEHHEIE OTHOMIEHMsS NeHCTBHTENLHOTO MHMpA, CTAJNO0 OHTH — BECHMa
peanbHBIii MaTepuaii. Tor gakT, YTO 5TOT MATEPMAJ MPUHAMAET dUpPe3BHYAA-
Ho afcrpakTHyo QopMy, MOeT JuMmMb cjabo 3arymieBaTs ero MpPONCXOMIe-
Hae 3 BHemHero Mupa. Ho uroful OHITE B COCTOAHMY HCCIEAOBATE BTH (OPMEL
¥ OTHOIIEHHSA B UMCTOM BHjle, HeOOGXOMUMO COBEPHMEHHO OT[EJMTh UX OT MX
€0Jiep:HaHnusag, OCTABUTh 3TO IIOCJIe[lHee B CTOpOHe HaK HeuTo 6espa3nnqﬂoe;
TaKAM OYTeM MHB IOJIy4YaeM TOYKM, JUIIEeHHbIC MSMepeHYIﬁ, JINHAN, JANeHHEBIC
TOJULMHL! U WAPUHLL, pasHbie 4 1 b, & B y, HOCTOSAHHLC W HepeMeHHBIe BeJil-
YHHB, ¥ TOTBKO B CAMOM KOHI® MHE ZOXOAHM [0 MPOAYKTOB CBOGOZHOIO TROD-
9eCTBA W BOOGPaKEHWS CAMOTO PA3yMa, & WMEHHO — 70 MHEMHX BeJIHIMH.
TO‘]HO Tak e BHBEeJieHNEe MaTeMaTHYeCKNX BeJIMYUH ApYT M3 npyra, Haxy-
ufeecsas anpHOPHBIM, OKAa3bBAeT He MX ANPHOPHOE IMPOMCXO;KACHHE, & TONLKO
WX PAUMOHAJIBHYIO B3aUMHYI0 cBsA3b. Ilpesxiae 4eM mpuTTH K MEICAW BHBOAATHL
Popmy UMIAHPA U3 BPAINEHAil MPAMOYTOJABHMKA BOKPYT OXHOR M3 ero CcTo-
POH, HYHO OBUIO mCCIeMOBATL HEKOTOPOE KOJNAYECTBO PEAJBHHIX IIPAMO-
YroJIbHHKOB M IMJIMHJIPOB, XoTdA 6 M B 049eRb HecoBepmenunx fopmax. Hak
M BCe ApYTHMe HAYKH, MaTeMaTHKA BOSHUKJIA M3 NPAKMUYECKUL HYxcd mopei:
N3 M3MepeHMA IJIOafeil 3CMEJbHBIX YYAaCTHOB M BMECTHMOCTH COCYAOB, M3
CuMCIIeHNA BpeMeHnm u u3 Mexanuku. Ho, kaxk u Bo Bcex npyrux obmacrax
MBIIJIEHNSA, 38KOHH, abcTparnpoBaHHEE OT PeajibHOTO Mipa, HA M3BECTHOH
CTYIEHN D&3BATHA OTPHIBAIOTCA OT PE&JILHOr0 MUpa, MPOTHUBOMOCTABIIAKTICH
€My KaK He4TO CaMOCTOATEeJIbHOe, KaK ABMBIONECSH M3BHE 3AKOHHI, ¢. KOTOPHMHA
MHD ROJKeH coobpasoBatbea. Tak OGbuIo ¢ o0UECTBOM M TOCYAApPCTBOM, TAK
a He MHade, YUCTMAA MATEeMATHKA NDUMEHSEMCS BIIOCIHEJICTRUH K MADPY, XOTH
OHa 3aHMCTBOBaHa U3 QTOI‘,O caMoro Mupa Y TOJIBKO BLIPAaMKaeT YacThb llpllCY‘
uMx eMy (opM cBA3eil,— M COOCTBEHHO MO.4bKO N0amomy MOeT BooOlle mpn-
MEHATHCA» 1, ‘

- 2. Takum oGpasoM, IHresibc IOJYEPKHUBAET, UTO MATeMATUKA OTpPajKaeT
NeHCTBATELHOCTE, UTO BO3HMKJIA OHA M3 TPAKTHYCCKUX HYM[ JUofed m BO3-

1®.98reasnc Apru-Topuur, crp. 36—37.
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HAKHOBEHH® €6 NePBHX HOOHATHN M HOJIOKeHM OLLIO Pe3yAbTAaTOM KOJTOTrO,
ODEpAIOIEerocsi HA ONBT HCTOPAYECKOTO pasBuTHA. ME yie KOCTATOYHO
moxpo6HO HmpocyiefHAM STO HA IpEMePe apAPMeTHKH W TeOMeTpPHH.

Mu yGepunncs, B 9aCTHOCTH, 9T0 EMEHHO TaK BOSHAKIE NOHATHA YdACIA,
BeJINYAHH, reOMeTPAYSCKOd QUIypH H 9T0 OBH OTPAMKAIT peayibHble KOJIH-
YeCTBOHHE® OTHONMIGHHSA M LPOCTPAHCTBeHHEE (OPMH  JIeHCTBATOJIHHOCTH.
TogHo Tar 3xe OCHOBHEI®O HOHATHA AHANAN3A OTPAKAIOT PeallbHEe KOJXIecTBeH-
HE® OTHOIIPHWSI, OHM CHJIAAKIBAJIACH HOCTEIeHHO HA OCHOBe 00OOINEHHA Irpo-
MaJHOr0 KOHKPETHOrO MaTepuaja; TaK, MOHATHe YHRIAM OTpakaeT B 00006-
merHoi, abcTpakrHol opMe pe3HOOOpasHHE 3aBHCHMOCTHE MEKLY peaib-
HhIMA BeJIRYHHAMH.

CyMMEpYs BCe 5T0, JATENEC M UPAXOAUT K OCHOBHOMY BHBOZY O TOM, 9TO
MAMEMAMURE UMEET CBOUM NPEIMemOM OnpedeseHrblil gnoarne peasbHbli mame-
puan, HO PACCMAMPUSALM €20 8 NOIHOM OMEACUEHUL OM KEOREDEMH020 CO0epiHca-
HUSR U KauecmeeHHulL 0cobeHnocmell. DTEM, KAK MH BONAM, MATeMAaTHKAa OTJIA-
g3eTCA OT eCTeCTBeHHHX HAYK, H JHreJIb¢ ABHO OTHOJNACT ee OT ecTecTBO-
3HaH\A 1,

BosMoskHOCTS TakOro aGCTPAKTHOTO pACCMOTPOHHMA IIpexMeTa MaTeMa-
TEKY EMeeT OOLeKTHRHO® OCHOBaHMe B caMoM »ToM npenmete. Te oGimue, He
3aBUCHINEe OT KAYecTBOHHEIX OCOOGHHOCTEH MM KOHKPETHOTO COReP:HAHHA,
$opmuI, OTHOIeHNHs, B3AMMOCBA3N B 3AKOHH, KOTOPHE OTPasKAOTCA B MaTeMa-
THKe, CYINEeCTBYIOT OGHEKTHBHO, He3aBHCYIMO OT Hamlero cosHanmA. Tomeko
CYIIecTBOBAHUE YHMC/IA KAK OOHLEKTHBHOTO CBOMCTBA COBOKYIHOCTE IIPe/IMETOB,
He3aBACHMOCTh B3aMMOOTHOIICHMI MEKLY YACJIaMH OT KaYeCTBEHHHIX 0C0GeH-
HOCTeil IpefMeTOB, 0OTATCTBO BSTHX B3AMMOOTHOMIGHHM CliesIaiu BO3MORHON
apupmermry. Tam, roe Her Taxkmx o6mmx OopM X OTHOWIeHWIr, Ge3 pasIMmIHHX
K CONEPIKAHHIO, HOBO3MOKHO H MAaTeMATHIECKOe PACCMOTpPeHHe.

3. Vkasannag OCHOBHAS 0OCOGEHHOCTH MAaTeMATHKN ODpeAeAeT Jpyrme
xapakrepHEe ee ocoGeHHOcTH. B § 2 MH paccmMaTpmBanmM HEKOTODE® M3 HEX
cmenmaabHO Ha mpmmepe apudMeTHKA. dTo— cHennduiecknit «I3HK GopmMyD»,
IApOoTa TPHUIIOKEHHWU, OTBIIEYOHHHI OT OILTAa XAapaKTep MaTeMATAYeCKAX
BHBOJIOB, MX JIOTHYeCKAasd HEA30€KHOCTH M YOEeAHTONBHOCTH. JITOT YMO3DPH-
TeNBLHE XapaKkTe) MATeMATHKH ABJIAETCH BECEMA CYILIeCTBOHROU ee ocobem-
HOCTHIO, M MKl PAaCCMOTPHM 3Ty OCOGEHHOCTH moppobHee.

Ecag MBI OTBICRIH, CKAjKeM, MOHATHE YHCJa OT er0 KOHKPETHHEIX OCHO-
BaHEI A paccMaTpyBaeM Iefible dnciia BOobile, BHe BCAKOrO OTHOIIOHHS K TeM
HJIH MAKM KOHKPETHHM COBOKYITHQCTSM HpeJIMETOB, TO caMO co0oil ACHO, MKl
He MOKeM IPOW3BOJMTH ONHTOB HAJl TAKAMH OTBIeYeHHHMEA wmciiamm. Octa-
BasgCch HA BTOM YpoBHe a6CTpAKOWE K He BO3BpAIafch K KOHKPETHHM OIpO.-
MeTaM, MOMKHO IOJy9aTh HOBHE BHBOAH O YHCJIAX TOJBKO IIyTeM paccykie-
HHAA, HCXOHA M3 CAMOTO NOHsmMus o gacie. To Ke OTHOCHTCA, KOHEYHO, KO BCOM
ApYTEM MaTeMaTHIeCKEM BhiBofaM. OcTaBasgch B Ipefesax WMCTOM [eOMeT-

1CM. @®. 9T ensbc. Anre-opaar, crp. 10—11.
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puH, T. e. paccMaTpHBasg reoMeTpAIecKrme (PUTIYpH B MOJHOM OTBJICYSHHN OT

BCAKOT0 KAaYeCTBEHHOTO, KOHKPETHOTO COMePIKAaHHAA, MBI He MOKEM HOJYYHThH

HOBHIX BHIBOJOB WHaYe KaK Paccy;KIeHUEM, HCXOJiA W3 CAMOTO NOHAMUS O .TOH
WIn WHOH Qurype, W3 caMmX OCHOBHHX HOHATHH WM AKCHOM TeOMETPHH.

Tax, ¢BOHACTBA KpYyTra BHBOJIAT U3 MOHATHA O KPYyre KaK TeOMETPHIECKOM Me-

cTe TOYeK, PABHOYAANEHHHX OT JAHHOK TOYKH, BOBCe He AyMasd Y’Ke O MpPOBep-

Ke KajKAoil Teopembl HA ONEITE.

Craso GHITE, omeaecueHNLE ZAPAKmep Mamemamury yxce npedonpedessem
mom gaxm, 4mo mamemamuieckue MeEOPEeMsl 00KaA3bIBAIOMCSL TOALEO DPACCYHC-
deHuem, ucrods us camuxr nonsmui. .

MosxHO ckasarh, 4r0 B MareMaTHKe HCCIIEAYIOT KOJIWIeCTBeHHEI® OTHO-
OieHAA, EMed B BAAY JdMb TO, 9YTO COXEPIKAICH B CAMOM HX ONPOMeJIOHHA.
CoOTBeTCTBEHHO MATeMATHYeCKHMe BEIBOLEL MONYIAOT PacCy:KAeHAEM, MCXOMA
n3 oupefenenmii. Honeano, 66110 GBI HOOPABHIILHO MONNMATE 3TH ¢JI0BA CJIMII-
KoM OYKBAZIbHO M IpejmoJIaraTh, 9TO AOCTATOYHO CTPOTUE Olipefle/leHEd Ma-
TeMaTHYeCKHX NOHATHH JeiCTBHTENHHO (OPMYIHPOBAJIACH PaHbLle, TeM CO3-
AABAJNACH COOTBETCTBYIONIAA MAaTeMATHAYecKas TeOpHsA; HA caMOM Jiejle caMuie
HOHATAA YTOYHAJNMCH BMECTe ¢ PA3BATHEM TEODHH, B Pe3YIbTaTe ee Pa3BUTH:.
FnyGoxumili aHan®ms HOHATHA O IEJOM WHCJIE, TAK Ke Kak TouHaA (GopmyJid-
POBKAa aKCHOM TeoMeTpHm, OB JAHEL He B JPEBHOCTH, & K KOHLY XIX B. Tem
6oJiee HEBOPHO AyMaTh, OYATO eCTh Kakoe-IaO0 abCONIOTHO TOYHO OIPEeNiesIeH-
HO® MaTeMaTHYecKoe MOHATHEe. BeAKoe MOHATHE, KAk 0L HE Ka3ajaock OHO TOS-
HO OIIPeJIe/IeHHBIM, BCe-TAKM IOJ[BIKHO, OHO Pa3BHBAETCHA W YTOYHAETCA ¢ pas-
BHTHEM HAYKH. JTO BIOJHE AOKA3aHO PA3BUTHEM MATEMATHKA B OTHOMEHWH
BCEX €6 IOHATHH ¥ 3T0 TOMLKO JIMIIHAA Pa3 MOATBEPIKAAET OCHOBHOE MOJIOMKeHNe
AHAJIeKTAKHA O TOM, YTO HET HA cBeTe HAYero TaKoro, 970 OO OB COBePIMIEHHO
HeIOABM;KHO K HUKAK He passuBasioch OH. IlosToMy M B OTHOIIGHAH MATEMAaT H-
WeCKHX HOHATHHA MOKHO TOBOPHTH, BO-NEPBHX, TOALKO O JOCTATOYHOM, HO
HEKAK He COBePIICHHOM WX ONMpEe/IelIeHHOCTH, A BO-BTOPHIX, HYKHO HMOTH B
BHXY, UTO TOYHOCTE M SICHOCTH WX ONpefesieHus, INyOuHa MX aHajIH3a PasBH-
BAIOTCA C Pa3BATHEM MATeMATHKH. [la 9TOH HOJBMIKHOCTH MAaTeMaTHYeCKHX
IOHATHI MH elle 6y/ieM MMeTh cIyIail OCTAHOBHTECA B CIefyiollleM maparpage,
a ceiluac, mMesi B BHUJY CHeJIaHHOe 3aMedaHuWe, ofpamaeM BHAMAHEe EMEHFHO
Ha NOCTATOYHYI0 MX ONPEeeHHOCTh.

UmMenHo 3Ta OmpeflelieHHOCT: MATeMATHYECKHX TOHATHH BMecTe ¢ obme-
3HAYAMOCTBIO CAMOM JIOTHKHA OKA3KBAIOTCA IIPAIARON XapaKTePHOM 1A MaTeMa-
THEY BHYTPeHHe# yOe[ATeILHOCTH U JIOTHICCKOM HeoOXONEMOCTH €e BHBOJOB .
HenzGexH0CTH yMO3PHTENLHEIX BHBOJOB MATEMATHKH JaeT HOBON K omun6o19-
HOMY IpefcTaBJeHMI0, OYNATO MaTeMaTHKAa HMeeT OCHOBAHWE B YACTOM MEITIIIe-
mum, 6yATO OHa ampmopHa, a.He MCXOJHUT H3 ONKTA, OYATO OHA HE OTpasKaeT

- AedicTBATeNBHOCTE. K Takoro poga BariAfaM IpHIIeN, Hampamep, 3HAMeHII-
Teid Hememkmil ¢maocod Hamr. 1o rayGoxo ommbGoduHOe HMIEATHCTHIECKOS
mpelcTaBlIeHA® MPOMCXOAHT, B YaCTHOCTH, OT TOTO, YTO MAaTEeMaTHKY paccMal-
PHBAIOT He B €6 pealbHOM BO3HEKHOBeHNH W Pa3BHTHM, a B rorosoM Bmme. Ho
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Takoil HOAX0 COBepIIEHHO HECOCTOATENIeH Y:;Ke IO TOH IIPOCTOM IIpUYIMHe, 9TO
He COOTBETCTBYeT (AKTAYSCKOMY IONOMEeHHWIO Aeyi. To, Wro MATeMATHKa He
ampmopHa, a8 BO3HHKJIA W3 OIEITA, — 9TO TBepAO ycraHopxeHHHI dart. Kerarn,
0 ¢aKkTudeCKOM BO3HHKHOBEHWH TE€OMeTPHH mHUcal eme IBleM Pogocexmii,
KOTOPOTO MH nuruposany B § 3.

He moavko cameie nOHAMUS MAMEMAMUKL, HO U ee 6vlgodsl, ee memodsl
ompaxcaiom delicmsumensrocms. ITO BaKHOe 00CTOATENBCTBO KaK Pad W BCKPH-
BaeT DJAreJIkC, KOTHAA IAINET, YTO «BHIBOflEHNE MaTeMATHYeCKHX BeJIAYUH APYT
U3 [Apyra, Kaskylleecs anpAOpPHEIM, JOKA3hBaeT He WX allPHOPHOE TPOMCXOIK~
HeHHe, 4 TOJBKO UX PANUOHANLHYI0 B3aHMHYIO cBA3b». MaTemaTmdeckne BEHI-
BONHL M JOKA3aTEJIHCTBA BOBHAKIM KAK OTpaeHue peallbHHIX CBA36H, KOTO-
psie miomu uccdemoBany Ha onbite. CIomeHHe YHMCEN OTPAKaeT pPeajlbHOe CO-
efmHeHNe HECKONBKHX COBOKYIHOCTelH mnpefMeToBBonHy. M3BecTHoe Hmokasa-
TEJILCTBO TEOPEMH O PaBEHCTBO TPEYTOJBHAKOB, B KOTODOM roBOpPAT 00 mX
HaJI0KeHMN, HeCOMHEHHO, MMeeT CBOWM MCTOTHMKOM ONepamuio PaKTHIeCKOTO
IPHKIAALIBAHAA IPEIMETOB APYT K APYTY, KOTOpasA HOCTOAHHO NPOH3BOAUTCS
npy cpaBHeHNMH WX Pa3MepoB. Brrancienme oG'beMOB MHTerpMpOBAHMEM OTpa-
)kaeT B aGCTPAKTHON (OpMe pEATBHYI BO3MOMKHOCTb CKIAHHBATDL Teaa W3
TOHKUX CJIOGB WM Pe3aTh MX Ha TaKAe cjod. Dojee clloKHbe MaTeMaTHie-
CKIE [OKA3aTeJIhCTBA eCTh pe3ynbTaT HajlbHelllero pasBHMTHsA, MCXOAAIIETO
¥3 TAKAX MaTepUaibHBIX OCHOBAHMIA.

4. Ilosnoe oTmjiedeHWe MPeAMETA MATEMATHKH OT BEAKONH KOHKPETHOCTH
# OCHOBAHHHI HAa 3TOM YMO3PUTeNbHEIH XapaxTep MaTeMATHYeCKHX BHBOJIOB
BIEKYT 3a c06010 APYIyl0 BamHYI0 0CO6eHHOCTH MATEMATHKM: B MaTeMaTuKe
HCCeYIOT He TOJBKO TAKHE HKOJWYeCTBEHHBIC OTHOMEHNA A HPOCTPAHCTBEH-
uele GOpPMEL, KOTOPHIe HENOCPEHCTBEHHO alfCTparupyrorca u3 AeHCTBUTENH-
HOCTH, HO M TAKuWe OTHOMEHUA W QOPMEI, KOTOPHIe ONpefeJATCA BHYTPH ca-
MO/ MAaTeMATHKM HA OCHOBE Y Ke CJOMMUBIUMXCA MAaTeMAaTHYeCKUX INOHATHI
m Teopmit. VIMeHHO Ha 5Ty 0COGEHHOCTH MATeMATHKH OOpallaeT BHEManme JH-
reybc, KOT/A, YKAa3aB HA BO3HAKHOBEHW® MOHATHH TOYKM, NMHUMA, IOCTOAHHON
A TIePEeMeHHOH BeJIMYUHb, TOBOPUT: (... M TOIBKO B CAMOM KOHI® MBI JOXORUM
10 OPOAYKTOB cBOGOIHOro TBOpYEeCTBA M BoOGpaykemuA caMoro pasyma, a
AMEHHO — [0 MHUAMBIX BeJINUAHY.

NcropnuecknM PakrToM ABIAETCA TO, YTO MHMMBIe 4HCjia He OBIJIH B3ATH
M3 JeHCTBUTEIILHOCTH B TOM Ke CMBICJe, KaK, CKaxeM, neisie uucaa. Oum no-
SIBIJIACH TePBOHAYAIGHO BHYTPH CaMoil MaTeMAaTMKH, M3 HEOGXOIMMOTro pas-
BuTHA anrefpHl, KAK KOPHEW ypaBHemuil smaa 2?2 = — a (rae a > 0). 11 xora
NOCTeNIeHHO ¢ HMMM HAYAJIA ONEePHPOBaTh HOBOJILHO CBOOOJHO, MX peanbHELl
CMBICII OCTABAJICA TOJITO HESICHBIM, MOYEMY 38 HUMH W 3aKDeNNJI0Ch Ha3BaHUe
«anMeIxy, TJorom OBIJIO OTHPEITO MX TeOMETPAYECKOe HCTOJKOBAHWME H OHRM
HADIM MHOTOUWCJIHHBIe Bamubie mpuMeHennsa. Touno Tak ke reomerpns Jlo-
0aueBCKOTO BOBHMK/A KAaK IPORAYKT TBOPYECTBA HTOTO BEJMKOI0 YUEEOIrQ; OH
He BUEJ ellle ee PeabHOTO 3HAYEHWA U HA3HBAJ ee NOTOMY «BOOOpakaeMoi

s
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reomerpreiin. Ho oHa Onizra He cBoGogmON WTpod yMma, a Hem3GeHHM BHEBO-

IIOM 73 OCHOBHEIX HOHATHH reoMeTpmE, I Jlo6aueBCKH paccMaTpWBall ee Kak

BO3MOMKHYIO TEOPRI0 IPOCTPAHCTBEHHHX (opm m orHomenmy. Ilostomy «cro- -
601HO® TBOPYECTBO M BOOODa)KeHHe», O KOTOPHX TOBOPWT OHTIeJEC, HEJNB3f

OOHEMATH KK LpOoCToi npoussoi Mercin., Ceobomnoe TBOPYECTBO B HAYKE —

9TO OCOBHAHHAA JIOTMYeCKasg HeOOGXOAMMOCTE, ONpPeNeAINaacsa HCXOLHEIMA,

B3ATHIMA W3 ONBITA TOHATHAMNA H TOJOHKEHHAMIH.

Ha nosoM sTame pasBATHA MATEMATHKE, HA4Yajo KOTOPOMY IIGJIOMKAIO
KaK pas moctpoenue reomerpmum JlobGaweBckoro m TOWHOM TeOPHH MHUMEIX
q1cesI, BOBHEKIN M TMOCTOSHHO BO3HMKAIOT HOBHE IOHATHA E TEOpHUH, co3fa-
BaeMble Ha OCHOBE YsKe CIOMKHBIMHXCA NOHATHH m Teopmil 6e3 Toro, 4rolH
3aMMCTBOBATD WX HENOCPe[CTBEHHO u3 [elicTBETeNabHOCTH. Maremarmka
onpepesseT X HUcCIeAyeT BO3MOKHEIE (OPME IeHCTBATENBHOCTH, 9TO KAK
pas W COCTaBIfgeT OJHY W3 pemamoiuux ocobeHRocTell mOcJ/le[HEro srama eé
pasBETHA.

[lpasriibHOE TOHMMAHME 3TON 0COOEHHOCTH f[aeT TEOPHA O3HAHMA JiHa-
JIeKTHYeCKOT0 MarTepmasmaMa. Jlemms nmcan: «llosnanme ecthb oTpa)keEHe yYe-
mosexoM npupofnt. Ho aro me mpocroe, me HemocpejcTBenHOe, He HeJIbHOE
oTpasKeHue, a Npouecc pAfa abcTpaknmii, GopmmpoBaHmA, 06pPa3OBaHUA IO~
HATHH, 3aKOHOB....» . Metadusnveckunil MaTepmanusM TaK:Ke OPH3HAET UO-
3HaHde, B YaCTHOCTH MATeMAaTHKY, oTpa)kepmeM npapoisi. OnHaKo, KaKk oTMe-
gaer Jlemnu, Gega MeTapusmIeCKOT0 MATEPHATIH3MA COCTOMT B HEYMEHHH IIDH-
MEHHThL RAHANEKTHKY K TeOpHH orpasKkeHnsa 2. Meraduauvuecknmii MaTepmajn3M
He HOHAMAeT CJOMKHOCTA HTOTO OTPaKEHHA, He IOHAMAaeT TOTO, YTO OHO HIET
yepes pax abcTparmuii, myteM GOPMEPOBAHMA HOBHX TOHATHH, NOCTPOEHHS
HOBHIX TEOPHW HA OCHOBE Y:Ke CJIOKHMBIIHXCA TOHATAN U TEOpHd, myTeM pac-
CMOTPERHsI He TOJIBKO JIAHHOTO B OIIEITE, HO M BO3MOKHOTO. MeKIy TeMm Taxoi
nepexoj, OT JAHHOTO XK BO3MOMHOMY ‘o6HapymXmBaeTca ye B 06pazoBammm
TaKUX NOHATHHM, Kax juoGoe meloe WHCIO WM GeCKOHEYHAsA NpAMAafd, MOTOMY
9TO B ONEITE HE JAaHHK HH CKOJb YFOAHO OOJbINMe 9HWciia, HU OeCKOHeYHHe Hps-
mpie. Ho xorma monsitme umcjla BHIKPACTAJIA30BANOCH, TO M3 CAMOTO 3TOYO
MOHATAS, W3 caMOTO 3aKOHA 006pa30BaHUA TOCTEJOBATEIRHHX YHCe]I IYTeM
npubapnenusi eNMHUINLI BEIABHJIACH BOBMOMKHOCTH GeCKOHEUHOTO HPONOJIKe-
gus wmcaosoro pafga. CoBepmeHHO TAK ke W3 NPOBEfCHHA NPAMEX BEISBH-
Aach BO3MOM{HOCTh HEOTPAHWYEHHOTO HPOJONMEHHMA UPAMOM, BHPajKeHHAA
BO BTOPOM NOCTYJaTe OBRINAA: ¢KAKAYI0 NPAMYI MOMKHO HEOTDAHHYEHHO
npogoykEThy. [lanseimuit nponece abcTpaKmWA TPUEES K LOHATHAM O 6CEM
HATypajibHOM psifie waced ¥ o ecell Geckonewnoit npamoii. Ha mocnennem srame
PA3BUTAS MATEMATHKM KAadeCTBEHHO HOBBIM HBHJIIOCH TOCTPOCHHE TEOpHi,
naymmx depes psj aGcrparmmit m gopmmposanmsa momArmi. Ho, Bocxons mo
9TMM cTyneHsM alCTpakIWM, MaTeMaTHKA BOBCe He OTPHIBAETCS OT JEHCTBH-

1 B. . JI en m 5. ®unocofckme Terpanm, crp. 156.
2 Tam xe, crp. 330.

5 MarteMaTnka, T. 1
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tTeabHOCTH., HoOBOE BEIpacTaer BHeil Ha OCHOBE OTpayKeHUA JAeHCTBHTONABHOCTH,
BCJIGJICTBEE JIOTHKH CaMOT0 ee HpefAMeTa, M HMEHHO B CHJIYy 9TOTO BO3Bpa-
maeTcA K JeHCTBATEIHLHOCTH B IPAMeHEHAAX K IpobnemMaM (N3AKE M TeXHHKH.
Tar 6uI0 ¢ MHEMEIME 9EcIamMi. To ’Ke BepHO B OTHOIIEHHMH JPYTUX MaTeMa-
THYECKAX Teopn#, Kak -OH HE OBIM OHE aGCTPaKTHH.

XapaKTepHHII DPEMep IPe/CTaBIAIOT TEOPHHM Pa3IMYHHX MHOTOMEPHHIX
npocrpancTs. OHE criafmBandch Kak o6oCmenme YBKIMIOBOE IeOMETDHH,
B COG[IAHEHNH ¢ Pa3BHTHAeM ajreOphl M aHajlm3a, HOJ BIAAHACM MEXQHHKH I
¢usnru. Coueranme dTuX mpueil mpmBesio Pmmama K moctpoermio obmei Teo-
pun, KoTopas Ohla pasBHTa JAAJdbHIe APYTMMHE MAaTeMaTHKAMM, HAamJa pPAK
BAYKHHIX OPAJIOKESHUI U, HRKOHEI, HOCHYKAJIA TOTOBBM MAaTeMATAYeCKAM axma-
paToM AJiA mocTpoendsA JUEmMTeHHOM O0Llell TeOpHH OTHOCMTEIBHOCTH, TOYHEE, .
TeOpUH TATOTeHUA. AOCTDAKTBHE reoMeTpHYeCKHWe TEOPHH HAIMJIA Tarme Oie-
CTANAe IPHJIOKEHH:A He CAYYallHO, He BCJIE[CTBHE «(IpefyCTaHOBJEBHOH rap-
MOHWM NPHPOAH B pasyMma», a BCIE[ICTBEE TOTO, YTO CAMM OHM BHIPOCIH HA
I09Be IeOMeTpHH, BO3HAKINEH HeNOCPeICTBEHHO M3 OUEITa, M B CBOEM BOBHUK-
HOBEHHH CBABHBAJNCH MX TBOPUAMA ¢ 3a/a9eil Hccle0BaHuA PeanbHOTo Mpo-
CTpaHCTBA. PEMaH, B 4acTHOCTH, IPAMO IPEABHies CBA3L CBOEH TEOPHM C TEO-
pHeill TATOTeHHSA. . .

Tax, B PasBUTHA MATEMATHKU OCYILECTBJIAETCHA 3AKOH NBMKeHWA IIO3HA-
vufA, gopmymnpopapnnit B. V. JlennueM: «Mumienne, BOCXOAA 0T KOHKpeT-
HOTO K a6CcTPaKTHOMY, He OTXOJAMT — €CJIH OHO NPAsUAbHOE ... — OM MCTHHH,
a DOAXORAT K Heli. AGcTpaknma mamepuu, 3axowa HPHPOABI, abGCTPAKIHEA
CMOUMOCIMU H T. k., ORHAM CIIOBOM 6C¢ HayYHHIe (IPABMJIBbHEE, CEPbe3HEIe, He
B3JOpHEEE) abCTpaKIHM OTpaKaT NPHPORY riayOmxe, BepHee, noanee. Ot
MHABOTO cOo3epHaEMsA K aGCTpAaKTHOMY MHINJIGHHIO U Om He20 K npakmuke —
TAKOB [UAJICKTHYECKAH HOYTh NOSHAHWS UCMUHE, TO3HAHMA OOBEKTHBHOM
peanbHOCTHA!. '

W3 crasaHHOTO fCHO, YTO COBEPINEHHO JIOKHBLIM ABJIAETCH HAGANHCTHUE-
CKHH B3raaAn, GyATO MareMaTHYeCKHMe TEOPHM LPEACTABIAIT coGoH TONBKO
YCTOBHEI® CXeMBl, IPeflHA3HAYEHRHE NI OUMCAHHA JAHHBIX ONHTA HJIH «yHO-
PANOYEeHHA NOTOKA OIIYILeHHH» HA OCHOBE (NPHHIMIA BKOHOMHAY MEINIJICHUSM).

OHreIbC 0TMeUaeT (CM. MHMTATY Ha CTpP. 61), YTO HONOMKEHHA MAaTEeMATHKY,
afcTparupoBaHfLle OT PeajbHOTO MHPA, Kak Obl HPOTHBONOCTABJIAIOTCA eMy
H NPHMEHAIOTCA K €ro A3Yy4YeHHMI0, KAK HeKOTOpHEe TOTOBHe cXemul. MH, mei-
CTBHTeJIHO, DOCTOSHHO HOJIb3yeMcsA, HAIpHUMep, CUeTOM, IpAMEeHAA ero B Io-
ToBOM BHAe. TeM 0ojee 5TO BePHO B OTHONICHWM TEOPHH, BOZHHKAINAX Ha
Gonee BHICOKHX cTymeHsAX aGerpakmuum. B xavecTBe mpumepa yike ymoMmHa-
70Ch, YTO PHMAHOBA T'eOMETPHA IIOCHYIKMJIA 20Mmo60li MaTeMaTAYeCKOM cXeMOoi
ana reopum tarorennsa. Ho Ourembe obmbAcHAeT, 4TO BOSMOMHOCTH TAKOTO
OpUMeHOHHA MAaTeMATHKH K MCCJIEOBaHEIO PeajbHOTO MAPA OCHOBAHA HA TOM,
9TO OHA BAMMCTBOBAHA M3 DTOI'0 CAMOTO MEpPA M TOJIBKO BEIPA;KaeT 4acTh IpH-

1 B, H. /1 en nu. Ounocopckme rerpanm, crp. 146—147.
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cymEx emy ¢opm eaﬁam'coﬁcmenio MoABKO nomomy MOsKeT Booble mpm-
meraThea. Tor daxr, 9r0 MHOTES TeOpHHW CUsASIOTCH BHYTPH CaMOM MateMa-
THRH, HAYETO 3/leck He MeHdAeT. Bo3HAKasA KaK TeopwH BO3MOMHHX. PopM Kei-
CTBATEIBHOCTH, OHH BOBCE He YCJIOBHH, HOTOMY YTO BOSHAKAIT HeoO0X0muMo,
BCJIEACTBUE CAaMOH JIOIMKHM IpeJMeTa U HMEHHO IO3TOMY HAXONAT peajibHke
HpEMeHeHNsA. Tak WIH MHAYe, MATeMATHYeCKWe TEOPUH OTPHRAIOT JeHcTBH-
TeNBHOCTh U PA3ITAYAe COCTOUT JIMIIb B TOM, 9TO 3TO OTPasKeHHe B ONHHX CJIy-
yanx Gojiee HENOCPEeRCTBEHHO, TOT'a Kak B JPYTMX Waer depe3 paApx aberpak-
unit, o6pasoBaHuA IOHATANR M T. A.

5. Ilocnepumit sram B pPA3BETMH MaTeMaTHKH XapaKTepeH He TOJBKO
$0J/iee BEICOKHMH CTYHeHAMMN a0CTpaKIMU, OH XapaKTepeH elie CYNIeCTBEHHEIM
pacmmpeHHeM ee IIpeiMeTa, BHIXOASNIET0 32 PaMKH IePBOHAYAJLHOTO HOHA-~
MaHHA KOJHYECTBOHHHX OTHOMEHHH W TIPOCTPAHCTBEHHHX (OPM.

OArypH B MHOTOMEPHHIX UK GeCKOHEYHOMEPHHX TPOCTPAHCTBAX — 3TO,
KOHEeYHO, He NPOCTPAHCTBEHHLIE (OPMH B OOBHIYHOM CMEBICNE, KAK OX HOHW-
MaeM MH BCe, KOTZ]a WMeeM B BMAY OGHYHOE peajbHOe IPOCTPAHCTBO, a He ab-
CTPRKTHBI® IPOCTPAHCTBA MATEMATHKA. OTH LIPOCTPAHCTBA MMEIOT PeasbHEIM
CMEBICYI ¥ OTPAKalOT B OTBJICUEHHOM BHJe ONpejeleHHBIe OPMEI AeHCTBATEIN b~
HOCTH, HO STH (OPMBI TOJTBKO CXOMHEL ¢ IPOCTPAHCTBEHHBIMI; HOSTOMY B OT-
HOIMeHAN K OOHYHOMY peaJbHOMY IPOCTDAHCTBY MX MOKHO Ha3BaTh «mpo-
cTpaHCTBeHHO-oA0GHbMuUY. ['oBops 0 MHOroMepHOM mpocTpamcTBe B 0 $ury-
pax B HeM, ME TeM CAMKIM HPHEAAaeM TOHATHIO NPOCTDPAHCTBA HOBOE CONEpIKa-
HAE, TAK 9T0 HeoOXoAMMO SICHO pa3imyarh 0Gobmenunoe abeTpaxTHOE MOHATHE
TPOCTPAHCTBA B MaTeMaTHKe, C OJHOM CTOPOHE, ¥ HOHATHE NPOCTPAHCTBA B €ro
ACXONHOM CMEICJIE YHMBEPCaJbHOW (OPMBI CYHIeCTBOBRHASA MaTepHHA, ¢ APy~
TOH. .
Jpyrum mpEMepoM BEIXO/Ia TpeAMeTa MATEMATHKH 3a Hpefedsl IpOCTPAH-
CTBeHHHIX (JOPM U KOJMYECTBEHHHX OTHOIIEHMiII B IEPBOHAWAJIBHOM CMEICIE
3THX CJI0B MOKET CIIY:KHWTh BO3HEHKHOBEHWe B KOHI® HPOINJOT0 BeKa HOBON
OACHUIIIAHE — MATeMATHIECKON JIOTHKA, JOCTATIIeH Temeph MIAPOKOLO pas-
paTAA. I[IpeiMeToM ee pACCMOTPEHMS ABISAETCA CTPOGHHE MAaTOMATHYGCKNX
BHBOMOB, AHKMHA CIIOBAME, OHA H3YyYaeT, KaKWe NpeJTOHeHHA MOKHO BHIBO-
MATH W3 [AHHHX NOCHIOK AamHeME cpefcrsamy. OHa mMcciepyeT cBO#t Ompef-
MeT, KaK 3TO CBOMCTBEHHO MMEHHO MATEMATHKE, B DOJHOM OTBIICYeHHH OT CO-
NepKaHAs M OOTOMY 3aMeHsder NpelJIOKeHHA (QopMylamMm, a NpPaBHiIa YMO-
3aKJII0YeHNA — NOPABAJIAMA OllepUpoBanus ¢ 3THME Popmynamu. OTHOmMEHHS
MeIY HOCHIIKAMH M 3aKJII0YEHMeM, aKCAOMaMHi I TeopeMaMmM, KOHEJHO, Be
JBOFATCA K IPOCTPAHCTBeHHHM (opMaM AAHM B OOKYHOM CMBICJE K KOJAYeCcT-
HCHHHIM OTHOIIEHMAM, CKaMeM, K OTHOMEeHNAM OGHeMOB HOHATHIL.

B xagectBe Apyroro upmMepa yHameM Ha TEODHIO IDYNH, KOTOPYIO MOMX-
10 HOHAMATH KAaK yUeHHe O CHMMETPWM B camoM obmem Bmpe. Ofmaxo maMe-
feHMe CHMMeTDHE KDHCTaJljia, CK&yKeM, IPE Iepexofe cepsl u3 poMOmIecKoi
pepME B.IpH3MaTHYECKYIO, €CTh KOPEHHOO KaYeCTBEHHOe N3MEeHEeHHe COCTOfM-

[+34
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puA BelecTBa, Takum 0GpasoM, TEOPHA IPYII ecTh yudHme o-TAKAX BeJIAUM-
HaX HJIA O TAKHX ONpPEfe/IeHHOCTAX NPEJMETOB, W3MeHeHne KOTOPHX CONpO-
BOJKAAETCH KOPeHHHM M3MeHeuMeM CaMBX IpeJiMeToB.

Wrak, pagmmpenne OmpefMeTa MAaTeMAaTHKE BefileT K CYINEeCTBeHHOMY pac-
JDEPeHmi0 CaMOTO0 NOHATAS KOIHYECTBOHHHX OTHONMIEHWH W HPOCTPAHCTBEH-
#uX ¢opm. KakoBW e B TakoM cllyuae XapaKTepable o6mue UepTH STOTO
PacmEPAIOLIETOCA TpeAMeTa MaTeMATHKHA? ’

Ecnu orsewaTs Ha 3TOT BOHpOC He IepeudciieHHeM, a IOCTaPaThes BhHIAC-
HATH TO ofImee M XapaKkTepHOe, 9TO €CTh B IpefiMeTe MAaTEMATHKH IpPH BCeM
ero pasHooGpasud, TO OTBET MH HAXONHM IO cymecTrBy y OJHreabca. Ifocra-
TOYHO IPHHATH BO BHEMAHME He TOJBKO €r0 yKa3aHMe Ha IPeAMeT MaTeMaT-
KH, HO TaK/Ke W Ha crocol pacCMOTPEHHAA BTOTO IIPefiMeTa: MOJHOe OTBIICYeHNe
$opM M oTHOHmIEHHIA OT CORepRaHUA. ITOT abCTPAKTHHRIA XapakTep MaTeMa-
THKA JlaeT OXHOBPEMEHHO TAKKe OIpefielieHHe e¢ TPefMeTa.

TIpepMeT MaTeMATHKH COCTABIAIOT Té POPMH M OTHONIEHMS AEHCTBATEINH-
BOCTH, KOTOPHE 00BeRTHBHO 061a/1a10T TaKol cTenenbo Geapasnmana K Cofep-
AHAIO, 9TO MOTYT OHITH OT HEr0 MOJHOCTHIO OTBIIEYEHE B ONPE/IeNIeHE B 06Iem
BHJie C TAKO# SCHOCTBIO M TOYHOCTHIO, C COXPAHEHMEM TaKOTO oraTcTBa cBA3eH,
uTOGH CILY/HUTH OCHOBAaHHEM JJIS IUCTO JIOTHIECKOro pasparusA Teopmd. Ecam
TaKHe OTHOIEeHHA W (OPMEH M HA3HBATh KOJNIECTBEHHEIMH B OOLIEM CMEICIIe
CII0Ba, TO MOMKHO KOPOTKO CKa3aTh, 9T0 MaTeMaTHKa MMeeT CBOHM IIDEAMETOM
KOJIM9EeCTBeHHKIEC OTHODIEHAsA B (OPMBEL, B3ATHE B MX YHCTOM BHJE.,

Afcrpaknua OTHIOAL He ABAAETCA OpuBMIerdeir maremarmkm. OpEako
IpyTHE HAaYKH MHTEPECYIOTCA IpeKle BCETO COOTBETCTBUEM cBOHX abcTpakt-
HHX CXeM KaKoMY-JmG0 BIOJHe ONpefeleHHOMY KPYTy HABIEHUH M BRJIIOYAIOT
KaK OfHY M3 Ba)yKHeHINHX 3aAa¥ ACCIEH0BAHPe TPAHAI HPAMEHUMOCTH K JAaH-
HOMY KPYTY ABIeHM YiKe CIIOKEWBIIEHCA CHCTEME NOHATHE M COOTBETCTBYIO-
et cMedsl mpuMensemoll cmcremnt abcrpaxmuii. Martemarmka, HampoTHs,
geeneqysa o6mue CBoJicTBA B TOJIHOM OTBJEYCHHEN OT KOHKDETHHIX ABJICHHHM,
paccMaTpEBaeT CAMH 3TM CHCTeMH aGCTpaKnmil B UX OTBIIeYeHHOH o6mHOCTH,
BHe T'DAHUI MX OPEMEHAMOCTH K OTAE/bHBIM KOHKDeTHHIM spieHEAM. Momx-
HO CKa3aTh, 4TO A MAaTeMaTHKH XapaKTepHO CBoero popxa abcoloTHBHpOBA-
Hue ee alcTparnumi.

Hmenuo ywasannoe o0heKTHBHOe (e3pasimyme K COJleDKaBHIO MCCIELye-
MHX B MaTeMaTRke OpPM OIpefesisieT OCHOBHHE 0COGEHHOCTH MATEMATHKH: e
YMO3PHTE/IBHEI XapaKrep, JOTHYECKY10 BeoOX0AMMOCTh M KaKYINYIOCH Hempe-
JIOFKHOCTE €¢ BRBOJIOB, BOSHAKHOBEHH® BHYTPM Hee NOBHX NORATHI W TeopHii;
3THM JHe (e3pasimumeM K COfepRaHHI0O 06YCJIOBJIeHE OCOGEHHOCTH NPHIIOMNKe-
gai MaTemaruru. Horma MBI CMOTIIZ mepeBecTH OPAaKTHIECKYIO 3afady Ha A3HK
MATEMATHKE, MH OXHOBPEMEHHO CMOIVIE OTBJIEYBCS OT BTOPOCTENEHHHX KOH-
KpeTHHX 0co0eHHOCTe#l 3anadYy W, NOAB3YACh oOmuME PopMysTaM#m B BHEBO-
AAMH, HOJYYATh OUpefesieHBEHil pesyabTat. OTBICYEHHOCTH MATEMATHRA C€O-
cTaBisgeT, TaKAM 00pa3oM, ee CHIY, M 5TA OTBIEYEHHOCTH UPAKTUIECKH Heal-
XoxmMa.
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6. BozBpamasch Temeph K CYKICHHIO JHIeIbCA O MATEMATHKE, ME BH-
nEM, KaxaA ray6mpa @ 6OraTcTBO COpNEPMAHMA, KaKhe BO3MOMKHOCTH pasBH-
THA 3aKT0YATCA B 9TOM cymennd. He 6ymydm cam matemaTwrom, om main
¢TONB TyOOKHMHE aHANW3 OCHOB STOM HAYKHM HE TOJILKO NOTOMY, 9TO OGBSI FeHE-
aJbHBMM MBICJIATENIEM, HO, 9TO caMoe IJIABHOE, IIOTOMY, YTO BIAGH NHAJICK-
THYECKAM MaTePHaJH3MOM H PYKOBONCTBOBAJICA HM B 3ajiade BHIACHeHMA CYli-
pocTH MatematHru. He MympeHo moaTomy, 9To HWKTO 0 OHTeNECA M He MOT
JaTk CTOJIb TAYGOKOro W BEPHOTO pemenus 3Toro Bompoca. Cambie Kpymawe
MATEMATHKA He MOTJIZ eT0 PeIlHTh B TAKOM 00heMe.

Touno Tak e B ganbuelimen Jlesun mas Taxoi ananus npo6iemsr ¢uau-
KM, KOTOPHI IPEBOCXO/MT BCe, CellanHOe B 3TOH obmacty.

J1o HOKA3bIBAET JMINHUE Pa3 3HAYCHEE M CWIY JINAJIOKTHYECKOTO Mare-
pEann3ma; 5TO AOKA3HBAeT, YTO AJA ORIAJEHHEA HAYKOM HEHOCTATOYHO 3HAHAA
€0 OT/IeILHEIX TIOJIOKEeHA U, HeOCTATOYHO Jlaske ObiTh TBOPYECKUM pabOTHEKOM
B 9TOil HayKe — [JIA JTOT0 HYKHO emle BJajerh BepHWM o6limM MeromoM,
BIAJleTh JMHANEKTHYECKAM MaTepHanusMoM. bBe3 3toro BuBOAM Haykm nmGO
6ynyr xasarpca GecopMennoii Tpynoi, 1m0 NPeACTABIATLCA B MCKAMKEHHOM
BAJe; BMECTO BEPHOTO MNOHMMAHMA HAYKH IOJYSHTCHA JIOMHOE, MeTaduamTe-
CKOe, HeajINCTAYECKoe HpeficTaBienne o meldl. Tax, naupnMep, Mmuorme Marte-
MAaTEKH, He BJjajeiomue ANAJIEKTHYECKAM MATepHAIM3MOM, NHGO BOBCE He
OpMeHTHPYIOTCA B OOmEX BONpOCax cBOeil HayKu, MO0 TPAKTYIOT HX COBEp-
MEeHHO HEeBepHO 1.

B 10 Bpems, rorpa durensc nncasi «Autu-opuurs, 1. . B 1876—1877 rr.,
HEIBKJIAJIOBA TEOMETPEA W TeOMeTPHA MHOTOMEPHHIX UPOCTPAHCTB TOJIBKO
9TO NMOTYYHIIA IPU3HAHWE CPefii MATEeMATUKOB, TeOPHs IPYII TOABKO ofopmu-
ach, TEOPHMA MHOMECTB TOJBKO 9TO BOBHAKAJA, 4 MATeMATHUYeCKad JIOTHKA
aump 3apospganachk. Il03TOMY INOHSTHO, YT0 0COGEHHOCTH HOBOTO HTama
B Pa3BATEA MATeMATHKH, He MOTJIH OHTE [eTajIbHO OTPaKeHH DHTelhcoM; H
TeM He MeHee, B er0 CYRAGHHAX MH HAXOINM YRa3aHUA N AJId WX
DOHAMAHAA.

§ 9. 3BAKOHOMEPHOCTHM PA3BUTHAA MATEMATHEN

B saxmiowenme MBE TONEITaeMcsd B KPpaTKHEX YepTax OoXapaxrepmsonBaTth
061.[(]19 3aKOHOMEPHOCTN Da3BATHA MAaTEeMaTHHH.

1. MaremaTnKka He ecTh CO3/laHMe KaKOK-1mb0 OAHOM WCTOPMUECKOM
3MOXM, KAKOTro-7H60 OJHOro Hapoja; OHA €CTh LUPORAYKT PAAA 300X, OPORYKT
paGorn MuOrEX mokoJyieEmi. Ee mepBhe NOHATAA M WONOKEHHWS] BO3HNKNM,

1 Jlro6onMrEO, HAUpAMED, OTMETHTh, 9TO JABa M3BECTHHIX AMEDPUKAHCKAX TIeoMerpa
BeGren u Vaiitxen B cBoell kaure «OcHOBanmA HuhdepeRInansaOl reOMeTpuE» NETAIOTCH
DOROATH K ONpeNeNIeHHI0 TOr0, 9TO TAKOE I'eOMeTpHA, W NPHXOAAT K BHEBOAY, 4TO TAKOTO
olpejfesienua aTh HENb3A, KpoMe pasBe CIIEAYIODIEro: «reOMeTpHs eCTh TO, ITO MA3HBAIT
TeoMerpHeil cHemMalHCTED.
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KaK MH BAJEJIH, B riayGoxoil ApeBnocTH U YiKe Golee ABYX THICSAY JleT Hasaj
Gum mpuBefeHH B cTpoinyio cmcremy. Hecmorps Ha Bce mpeoGpasoBamms
MATEeMATHKH, e UOHATHA M BHBOAKN COXPAHAIOTCS, UOPeXofA ¥3 OAHOM
BIOXM K JAPYro#l, Kak, HanpuMep, NPaBHJIa apHQMETHKM HJIA TeOpeMa
Mngaropa.

Hoenie Teopun BKIMOYAIOT B ce6A NpeecTBYOMYE JOCTHKEHAA, VTOYHASA,
nomonHAA M 000o0mas HX.

B 10 s%e Bpems, KaK SCHO W3 [IAHHOTO BEIIE KPATKOTO OYEPKA MCTOPUH
MaTeéMaTHnKv, ee paBBMTI/IG HE TOJBKO B€e CBOAHUTCA R HpOCTOMy‘ HaKOIJIeHAKD
HOBBIX TeOpeM, HO BKJLIOYAeT CYLeCTBeHHKIe, KavyecTBeuHHe H3meHenmsa. Coor-
BETCTBEHHO, PA3BHTHe MATEMaTHKH pasfielidercd Ba PAJ NEPHOMOB, NEPeXOxH
MEeRIY KOTOPHIMM KAaK pa3 M 0G03HAYEHH TAKVMM KOPEHHHIMH H3IMEHEHMAMH
B CaMOM IpejMeTe JJIH CTPYKTYpe 3TOH HayKK.

Mamemamuka exaiovuaem 8 ceow cfepy 6ce Hosvle 00AACMU KOAUMECMEEH-
HbLX omuowenuli delicmeumeavnocmu. B To 3e BpeMA BasKHeHmuMM upeaMe-
TOM MaTeMaTMKH ObIJIM M OCTAIOTCA NPOCTPAHCTBEHHEC POPMBI M KOIAYECT-
BeHHEI¢ OTHOIEHHAsI B TIPOCTOM, HamboJiee HEHOCDENCTReHHOM CMELICHE STHX
CJIOB, M MaTeMaTHYeCKOe OCMEICIICHHe HOBHIX CBfA3eil M OTHOMEHWH HEMHHYEMO
NPOMCXOJUT HA OCHOBE M B CBASH C YiKe CJAOMEBIIENCH CHCTEMOH KOJH9eCT-
BOHHHIX W INPOCTPAHCTBEHHBIX HAYYHBIX NPEJCTABJICHHA. :

Haxouen, HakomneHme pe3yJbTaroB BHYTPH caMOH MaTeMaTHKH HeoGxo-
AWMO BedeT KaK BOCXOK/EHAe K HOBHM CTYUCHAM aOCTPaKOMM, K HOBHM
0600maomuM TOHATAAM, TaK W YIiryOJeHne B aHAIN3 OCHOB M NMePBOHAYaJIb-
HHIX TOHATAH, ‘

Hax ay6 B cBOEM MOTydYeM poCTe YTONIIAET CTaphie BETBH HOBHIMH CIIOAMH,
BHOpackBaeT HOBHe BeTBM, TAHETCH BBePX U YIiayGisercd KOPHAMA BHHS3,
Tak M MATeMaTHKa B CBOeM Da3BUTHM HAKAIJIMBACT HOBHI MaTepualn B yrxe
CJIOKMBIIMXCA CBOMX ob6yactaAx, o0pasyeT HOBhie HaUpaBIACHHS, BOCXONHT
K HOBHIM BepIIAHAM abCTpaKknuy U yry6iseTcA B CBOMX OCHOBAX.

2. MaTtematuka uMeeT CBOMM HpPe[METOM peasbHEE (OPMBI ¥ O THOMEHHSH
HeHCTBATENIBHOCTH, HO, KAK FOBOPMI JHIeJIbC, YTOOR H3y4aTh 3TN GOopPMBl U OT-
HONIGHWA B YHCTOM BHfIE, HEOGXOAUMO COBEPIIENHO OTAGHMTH HX OT MX cofep-
RAHMSA, OCTABATHL 9TO TOCIeJHee B CTOPOHe KaK Heuro Gespaziamunoe. OpHaxo
¢opm u oTHOmeHMii BHe cojlepHAHMA He CYLIECTBYeT, MaTeMaTHyecKue $opM
I OTHOWIEHWMS He MOryT OHTE alcomoTHO 0e3pasiNYALIMU K COXEPIKAHHAI.
Cranmo 6BiTH, MaTeMaTHKa, O CaMoil CBOGH CYIIHOCTH CTPEMAIMAsACH OCYIIe-
CTBATHL TaKoe OTAelIeHAe, CTPEMATCH OCYIECTBUTL HEBO3MOMKHOE. Imo u ecmob
Kopenwoe npomueopeutie 6 camoll cywpocmu mamemamuru. Ono apnsgerca
coeUn(UIeCKAM AJIA MATEeMATHKH UpPOSBleHMeM o6mero mpoTHBOpeuss mo-
sHaHus. OrobpamKeHne MEICITBIO BCAKOTO ABJIGHMS, BCAKON CTOPOHEI, BCSAKOIO
MOMEHTA NedCTBHTESLHOCTH Oorpybisier, YIpollaeT ero, BHXBATHEBAA eT0 M3
oOuweit ceasu npmponw. Horma mopm, usywas cBoiicrsa mpocrpamcTBa, yc-
TAHOBWJIW, YTO OHO WMMEET IBHJIMAOBY TeoMeTpHI0, OHJI COBEpPIIEH MCRIII0-
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YHTeJIbHO BaKHHIH aKT HO3HAHMA, HO B HeM jKe 3awmoUaNoch 3abmymxae-
HEe: peajibHEle CBOMCTBA HPOCTPAaHCTBA Oninm [B3ATH yOpomeHHO, cXeMma-
TAYHO, B oTBjiedeHum ot Mmatepuu. Ho Ges atoro mpocro He Opizio 6H reomer-
pAn, M UMEHHO HA NOYBE 3TOT0 OTBJEYeHHS (KAaK M3 BHYTDPOHHETO ero Mccie-,
JI0BAHUA, TAK M M3 CONOCTABJEHNA MATeMATUYECKHX PEe3yAbTATOB € HOBBIMU
JAHHEIMM LPYTUX HAYK) 3apOJajiBch W YKPeNIAJHCh HOBEE TeOMeTphie-
CHKHe TeOpHH.;

ITocrossaHOoe paspemieHne B BOCCTAHOBJIEHWE YKA3aHHOTO LIPOTHBOPEYHH
Ha Bce GoJiee NPHEOIMKAIOIUXCA K ACHCTBATONBHOCTH CTYDOHAX NO3HAHEAA ¥
COCTaBIIAET CYIHOCTH PasBHTHA HosHAHUA. IIpm 3TOM ompepgenswomuM saB-
JAETCH, KOHEYHO, MOJIOKUTENFHOS COJeP:KaHue MOSHAHMASA, BJIEMeHT abcoimoT-
HoH mcTuHE B HeM. Ilo3Hamme mAeT D0 BOCXOAAleH JAHAMA, & He TONYETCA HA
MecTe B IPOCTOM cMemeHmd ¢ 3abmy:kgeHmeM. [IBE;Kemme mOSHaHHA ecTh
TIOCTOSIHHOE NPEeOofOJIEHHe er'0 HeTOYHOCTH H OIPAHHYeHHOCTH.

VrazaHHOe OCHOBHOe IPOTHBOpeYHe BJjevuer 3a coboit gpyrue. M Bujednn
9TO Ha HpHAMepe NPOTHBOMOJIOMHOCTEH AMCKPETHOIO H HenpepsBHOTo. (B upm-
poAe MeHAY HAME HeT a6coMOTHOTO PaspHBa, M X Pa3sjielieHye B MAaTeMaTHKe
HeH30eHHO BIIEKJIO HEOOXOMAMOCTE CO3JAaHMA BCE HOBHIX HOHATHH, raybimke
OTPAMAIAX JeHCTBATENEHOCTL M ONHOBDEMEHHO NPeoy(0/IeBAIMEX BHYTPEE~-
H¥e HeCOBEPIIEHCTBA CYIIecTRYIolledl MaTemarmdecKoil reopmm). CoBepmeHHO
TaK e NPOTHBOPEeYAs] KOHEYHOTo M OeCKOH®YHOro, aGCTPaKTHOTO H KOHKDeT-
HOTO, OPMBL 1 COfiepKAHEA H P. BHCTYHAIOT B MAaTeMaTHKe KaK HPOABICHHAA
ee ropendoro upormpopeuns. Ho pemarinee ero mposBiaenne cOCTONT B TOM,
49T0, OTBIIEKAHACH OT KOHKPETHOIO, BPaulasgch B KPYry cBomX abcTpaKkTHBIX
HOHATUN, MATEMATUKA TeM CAMBIM OTHeJsieTcd OT YKCHePHMEeHTa U IPaKTHKM,
a BMeCTe ¢ TeM OHA JIAm b TIOCTOIBKY ABJAETCA HAYKOMU (T. €. MMeeT HOo3HaBa-
TEeJIbHYI0 MEeHHOCTH), NOCKOJbKY ONNpAaeTcA Ha IPAKTHKY, HOCKOJLKY OKAa3hl-
BaeTCA He YHCTON, a ODPHKAAHON MaTeMaTHKOH. I'0BOpA HECKONBLKO rerelieB-
CKHEM SI3BIKOM, 4UCTMAS MAMEMAMUKG ROCMOIKHO «ompuyaemy ceba Kax wucmyio
MATMEMAMUEY;, 663 31020 OHA He MO HEM UMEMb HAYUHO020 SHAYEHUS, HE MONCEM
passusamucs, He Mmoxcem npeof)o./teéamb HEMUHYEMO 603HUKQIOUUE GHYMPU

Hee mpyonocmu.
’ B c¢BoeM ¢opmanbuOoM BHEE MaTeMaTH4YecKHe TEOPHH IPOTUBOCTOAT pe-
aJIbAOMY COJEp/KaHHI0 KaK HEKOTODHe CXeMH - Il KOHKPETHHX BLIBONOB.
MaTemaTuKa BEICTYHAeT NPU STOM HKaK MeToll QOPMYIHPOBKH HKONHYECTBEH-
HLIX 33aKOHOB €CTECTBO3HAHMS, KAK amnapaT AJA paspaboTHE ero Teopmil, Kak
CPeNCTBO pelieHnsa 3afiad eCTeCTBOSHAHUA W TeXHMKA. SHaYeHHe YACTOH Mare-
MaTHKM HA COBPEMEHHOM 9Talle 3aKJII0YeHO Ipejkje BCero B MATEMaTUIeCKOM
meTome. VI Rar BeAKME MeTOJ CYLeCTBYeT M pasBHBaeTcs He cam mo cebe,
a TOJIBKO HA OCHOBE CBOMX IPUMEHEHHH, B CBA3U ¢ Cofep/RaHdeM, K KOTOPOMY
OH IpUMeHHeTcsd, TAK M MAaTeMaTHKa He MO;KeT CYImecTBOBATH M PasBuUBaThCA
6es npameHeHHi. 3Aech OIATL OOHAPYMUBAETCA CAMHCTBO UPOTHBOHOJIOMKHO-
creil: o0 METON, TPOTUBOCTOUT KOHKDETHOM 3aiade, KaK CPe/ICTBO ee peme-
HUMA, HO OH caM BO3HUKaeT M3 0600meHWA KOHKPETHOTO MAaTepHaja W CyIie-
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CTBYeT, pa3BHBAeTCS U HAXOJHMT CBOE OLNPABJIaHNE TOJBKO B PelIeHdH KOHKpPEeT-
HHIX 3ayad.

3. O6mecTBeBHAA TPAKTHKA HIPaeT OHOpPeleANIYI0 POJIb B Pa3BATHU
MaTeMaTdKu B Tpex orHomeHuAX. OHa cTaBHT mepej MaTeMaTHKOH HOBEe
npo6ileMEl, CTEMYJHDPYeT ee PasBUTHe B TOM HJNM MHOM HANPaBJIGHMU W HaeT
KPHTEeDUH HCTHHHOCTHA ee REIBOJOBE.

3J10 dUpeaBHYAWHO SCHO BEAHO HAa OPHMepe BOIHWKHOBEHHMA amanamaa. Bo-
[OPBHX, MEHHO Pa3BUTHe MOXAHAKE M TeXHOKM BHABHHYJO IpolieMmy H3y-
YeHWsI 3aBACHMOCTeH MePEeMEeHHBIX Be/IMUMH B UX ofnieM BuAe. ApXmmex, Io-
AOMAA BUIOTHYI0 K Au(epeHIMalIbHOMY H WHTETPANBHOMY HCYHCICHEIO,
-0CTABAJICA, OfIHAKO, B PAMKAX 3afa4 CTATHKM, TOLJAa KaK B HOBOC BPeMs MMEH-
HO HCCJEfOBAaHHe NBIKEHRSA HOPOAMJIO IOHATHSA HepeMenHOH m (YHRIME H
OOBYAM/I0 K 0QOpPMIeHMWIO aHanmsa. HbOTOH He MOr pasBHTH MeXaHUKY, He
pasBmBasg COOTBETCTBYIOIETO MATEMATHTECKOTO METO/a.

Bo-BropeiX, IMeHHO HOTPeGHOCTE OGIIECTBEHHOTO LPOM3BOACTBA HOGYH-
‘AaJId K HOCTAaHOBKE U pemeHmio Beex dTHX npoGaem. Hu B anTmusom, uu B cpen-
HeBEKOBOM ofmiecTBe 5THX cTEMYJoB eme He Onuo. Haxomem, peckma Xapak-
TePHO, UTO MATOMATHUECKHI aHANH3 B CROEM BO3HUKHOBEHHE HAXOAHI o6oc-
-H0BaHAEC CBOMX BHIBOJIOB HMEHHO B HPHIIQKOHMAX. TOJLKO M03TOMY OH M
MOr pasBUBAThCA 0e3 TeX CTPOTHX OIpeleseHWIl ero OCHOBHEIX MOHATHH (Me-
-pemennasi, (QyHRO@si, HpeRell), KoTopbie ObIM Aapsl mo3ie. MeTMHHOCTD
aHanM3a YCTAHABIMBAJACh INIPAMEHEHMAMH B MeXaHHKe, (QH3AKe U
TOXHUOKeE, ,

CrasaHHOe OTHOCHTCA KO BCeM IHepmojiaM pa3sHThsa MaTemarwku. Hauw-
.HasA ¢ XVII B, uanBoyee memocpencTEeRHOe BIWAHME HA €@ PABBATHE OKAa3Hi-
BaIOT BMeCTe ¢ MeXaHHKOW TeopermuecxaA (mamxa m DpolieMbl HOBOIL TeX-
HAKE. MeXannKa CIUIOMHOI cpelH, a IOTOM TeOpHs WO (TEmJIONPOBONHOCTD,
3JIEKTPAYECTBO, MATHETH3M, I0Jie TATOTeHWs) HANPaBIAIOT Pa3BATHE TEOPUH
amddepeHUaNbHEX yPABHEHNH B YaCTHEIX mpomssBofumx. PaspaGorra modne-
KYJAPHON TEOPHH M BOOOIIE CTATHCTHYeCKOH PUBHKY, HAYMHASA ¢ KOHIA IpPOII-
JIOTO BeKa, CJIYHKHEJa BajKHEIM CTAMYJOM PAa3BHTHA TEOPHE BepoSATHOCTEI,
0C00eHHO TEOPHA CAy4alHBIX TpomeccoB. TeopHs OTHOCUTEIBHOCTH CHIpala
pemiaoniyio Pojib B Pa3BUTHH PUMAHOBOH IeOMETPHM ¢ ee¢ AHAJIATHYCCKAMMW
MeTomaMH ¥ o0ofinenuAmMu.

B macrosmee BpeMsa pa3BATHE HOBBIX MATEMATHYECKHX TeOpHi, Kak
PYHKIEOHANBHE aHAIH3 U [Ap., CTAMYJHAPYeTCA NpoOIeMaMH HKBAHTOBOMA
MeXAHAKE H 5JIeKTPOAMHAMMKH, 33a7a9aMM BEYUCIMTEJIBHON TeXHHKH, CTATH-
CTRYCCKAMH BOIpocaMu (M3AKA M TeXHUKA B T. . u T. n. Onswxa B TeXHAKA
He TOJILKO CTABAT Nepefl MaTeMATHKOH HOBHe 8aa4d, HATAJAKABAIT €e HA HO-
BEle IPEAMETH HCCIIefIOBAHMA, HO TaKKe UPOGYKIAIOT pasBUTHEE HYHHHX AJA
HEX Pa3felioB MaTeMAaTHKM, KOTOPHE CKJIAABIBAINCH NEPBOHAYANLHO B GOllb-
meil Mepe BHYTDPHE Hee caMoii, Kak 3710 GBUIO ¢ pEManoBoil reomerpueil. Kopoue,
-4 MHTEHCHBHOTO PA3BHTHA HAYKH HYIKHO, 9TO0H OHA He TOINLKO MOMOIIJIA
K PeIieHAi0 HOBHX 33/1aY4, 10 uYTOON Heo0X0AMMOCTH HX peIeHHs HAB3LBA-
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aack morpeGHocTAME passmrhHA obmecTBa. B MaTemaTure B mocnefnee Bpems
BOSHHKAET MHOI'O TEOPHI, HO TOJBKO Te M3 HUX NOJYYal0T PA3BHTHE W IPOYHO
BXOJST B HAYRY, KOTOpHe HAUIA CBOK IpUMMEHeHHA B e€CTeCTBO3HAHHM H TeX- -
HAKe GO CHIPANM POIP BAMHHEX 00600LICHMI TeX TEOPHH, KOTODHE MMeioT
TaKMe LPWIIOKEHHA. BMecTe ¢ TeM [pyrume TeOpHH OCTal0TCA 6Ge3 ABIKeBRA,
HAK, HAIPHEMEp, HeKOTODHe padEHEpOBAaHHEE FeOMeTDPHYeCKHe TeOpHE (Hefe-
3apTOBH, HEAPXMMeAOBH TeOMETDHH), He HamejHe CYIEeCTBEHHHX IpHMe-
HeHwmi. .

YleTmHHOCTS, MATEeMATHYeCKHX BHIBOJNOB HAXORAT CBOe IIOCJEeHee OCHO-
BAHWE He B 00MUX OHpefieiIeHHAX W aKCAOMAX, He B GOopMANBHOH CTPOTOCTH
IOKAasaTenbCTB, & B pPeaJbHHEIX IPAJIOKEHNAX, T. €. B KOHEYHOM cdeTe B HpaK-
THKE.

B mesiom, paspuTHe MaTeMaTHKH HYHO DOHEMATh Ipele BCETo KaK pe-
3ynbTaT B3aMMOJEHCTBUA JIOTHKH ee IIpefIMEeTa, OTPayKeHHOUM BO BHYTpPEHHEH
JIOTHK® caMOd MaTeMaTHKM, BINAHWA LPOW3BOMCTBA W CBABeil ¢ ecTecTBO3HA-
HueM. JTO Pas3jimdue MAeT CIOMHEIME NYTAMEH G0phOH IPOTMBONONOKHOCTEH,
BRJII0Yasi CYIMIeCTBeHHEI® M3MEHEHWA B OCHOBHOM COlep:KaHmE # PopMmMax ma-
rematHkd. Ilo] comep:xaEmio pasBATHEe MaTeMATHKM ONpefessieTcs ee Ipefi-
MeToM, HO TOOyKTaeTcss OHO B OCHOBHOM ¥ B KOHEYHOM cueTe HoTpeb-
HOCTAME mpom3BojcTBa. TakoBa O0CHOBHAsE 33aKOHOMEPHOCTH pAa3BUTHA
MaTeMaTHRU. A

Honeuno, Ml He NOMKHE! 3a0HBaTh IPH STOM, YTO peyb HAET JUMb 06
OCHOBHO! B3aKOHOMEPDHOCTE ¥ YTO CBA3hL MATEMATBKH ¢ TIPOM3BONCTBOM,

~BooOule roBopsA, ABIAETCA ¢jI03HOE. U3 Toro, YTO TOBOPHMIOCH BHINE, FCHO,.

970 GbI0 Gbl HAMBHBIM HIHTATHCA OGOCHOBATH MOABIeHMe KaMIOU NanHOM Ma-
TEMATA9ECKOM TeOPHH HemOCPeJCTBEHHEIM «IIPOUW3BOJICTBEHHEIM 3aKazoM». bo-
Jlee TOTO, MAaTeMATMKA, KaK U BcAKaA HayKa, 006iafgaeT OTHOCHTEJBHOM
CAMOCTOATENBHOCTHIO, CBO€Hl BHYTPEHHeH JIOTHKON, OTpaskalolleif, KAK MEL
9T0 NHOAYEPKHBaJM, OOLEKTHBHYI0 JOTHKY, T. €. 3aKOHOMEDPHOCTH ee
mpenMeTa.

4. MaremaTmKa BCErjja HUCUHTHEBAJIA Camoe CYIECTBEHHOe BIIHSHME He
TOJAbKO OOGNIECTBEHHOTO DPOM3BONCTBA, HO M BCeX OOMIECTBEHHHIX YCJIOBHMA B
nesiom. Ee Guectsamuii mporpecc B 5mOXy BO3BHIeHHsA JpeBHell I'pemnm,
yeumexn anreOpu B Uranmu B smoxy Bospospiennsa, paspuTne anajmsa B BUOXY,.
DOCIIeOBABIYIO 32 AHIVIANCKOU peBosonmeil, ycnexm mMareMaTury Bo Dpan-
mam B uepuon, upuMeikawoumit K (DOpaEIy3cKoil peBONIONWH, — BCE OTO
y6enuTeIbHO AEMOHCTPMpPYeT HEpaspHBHYIO C€Bf3b Hporpecca MaTeMaTd-
KA ¢ ofmuM TeXHAYeCKWM, KYJILTYDHHM, IOJUTHYIECKEM IIPOTpPEcCoM:
obmecTBa.

910 TariKe SAPKO BWAHO HA NPHEMepe pasBUTHS MareMatmkum B Poccui.
CramoBjieHHe CAMOCTOATENBHOM PYCCKOM MATEMaTH4eCKOM IKOJIL, AAyLIed OT
JloGagercroro, Octporpagcroro u UeGoimeBa, Heb3A OTAENHTE OT TpOrpecca
pycckoro o6mectBa B menoM. Bpemsa JloGauesckoro — 3To Bpema Ilymxmna,.
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Ianuxp, BpeMa pgexalpmeroB, M pacliBeT MATeMATHKE OHJI O(HAM M3 BJIOMECH-
“T0oB 00lero HojBLeMa.

Tem Gonee yGenuTenbBO BIASHHEe OOI(ECTBOHHOTO PasBATHA B LEPHON
nmocite Benmroit Oxra6pecKkoil conManncTRYSCKOR PEBOIONAH , KOTAA ACCIIEN0Ba-
nra GyHRaMEHTAIbHOT0 3HaYeHHA TOABIIAINCE APYT 33 J{PYIOM ¢ IOPASHTEAbHOH
GHICTPOTOH BO MHOTHX HANpaBjieHMAX: B TEODMH MHOKECTB, TONOJIOI'HM, Teo-
PpHHE 9HACed, TEOPHH BepOATHOCTeil, TeopmE OuddepeHNUaNLEHX YpPAaBHEHHI,
-pyHKRIHOHAJbHOM aHanuWse, anrebpe, reoMeTpHd.

Haxronen, MareMaTmKa Bcerjga HCIAITHIBAJA M HMCHEITHIBAaeT Ha cefe 3a-
MeTHOe BamAHUe upeoliorum. Hak m Bo BeAKOM HayKe, O0BEKTHBHOE COTEpHa-
HHE MATeMaTHKHA BOCHPHHMMAETCHA M TOJIKYETCA MaTeMaTHKamu ¥ dumocodamu
B paMKaX TOW AAM WHOH AAEONOTHH.

Hopoue, oObexrarHOE COmepkaHAe HAYKH BCEIAA YKJIAQ/BIBAGTCA B Te MIIA
‘MHEE BAeoJormueckme (OpPMBI; eAMHCTBO B (Ophba STHX MHAJIEKTAYECKEX
IPOTHABOHOJIOMKHOCTeH — OOBEKTHBHOTO CONCP/KARHMA ¥  MACOJIOTHYCCKAX
OpPM — B MaTeMaTHKe, KaK H BO BCAKONX HayKe, HMrpajoT JaJIeKO HE HOCISN-
HIOIO POTIb B €€ Pa3BUTHM.

Bopeba marepmanmsma, OTBedalero ofLeKTUBHOMY COJOPIKaBEHI HAY-
KM, C WAeaJH3MOM, IPOTHBODEYALIAM 3TOMY COJEPIKAaHMI0O M H3BPAIIaIOHIAM
-©T0 DOHEMaEWe, MJeT Yepe3 BCIO MCTOPHMIO MaTeMaTurA. Ita Gopsba AcHO 060-
3Ha4eHA YKe B ipesuedl ['pennu, rme uporms marepuaimsma Damneca, Hemo-
KpnTa ¥ Apyrmx ¢pmiocodos, cO3aBABIINX IPEIECKYI0 MATEMATHKY, BHEICTYHAI
mpeamusMm Ilmgaropa, Coxpara u Ilmaroma. C pasBurmem paGoBaamennue-
CKOTO CTPOA BepXyIIKA OGUIECTBA OTPHBAJIACH OT YYacTHS B HPOH3BOMNCTBE,
CUATAA €r0 YAeJIOM HU3MeEro KJacca, H 9TO MOPOKAANO OTPHEB «UACTOHY HAYKH
oT upakTEKE. [locTOHHON BHWMaHMA HCTHHHOrO ¢miocoda NpH3HABAZIACH
IMINL YECTO TEeOPeTHYecKad reoMeTpHA. XapaKTepHO, YTO HOMBUBIIMECS HC-
€Jeg0BaHUA HEKOTODHIX MeXaHUYeCKUX KPUBHX W fasKe KOHMIGCKAX CeYeHMit
IlnaTom cumTanm ocralOMEMECA 3a MpefesiaMM IeOMeTDHM, TaK KaK OHH «He
OpUBONAT HAC B oOmeHWe ¢ BeuHHIMA M GecrTejiecHHIMM HfeAMAY M (HY:RAA-
10TCA B TIpAMeHeHWM OPYAMH IOIIIOrO peMecJiay.

flprumit npumep GophOLl MaTepHajM3Ma NPOTHB H/EAJIM3MA B MaTeMAaTHKe
IpejicTaBIAeT JleATeabHOCTh Jl06aTeBCKOTO, KOTOPHA BLIABHHYJ M OTCTAHBAJ
MATePHAJIACTHYECKOE TIOHMMAHH® MATEMATHKA IPOTHB MJaJIHCTUYCECKHX
B3IVIANOB KAHTAAHCTBA.

Iinf pycckoit MaTeMaTEYECKOM WIKOJBL BOOGIIE XADAKTEPHA MAaTepHAIIH-
cruveckas rpapunasa. Tak, UebHimer ABHO mMoJAuePKHBAJ pemaioniee 3HAYEHHE
[OpPaKTUKA, & JIAOYHOB BHIPASAN CTWAb OTEYECTBEHHOW MATOMATHYECKOM
MKOJNK B CJeAYIOIAX 3aMedaTelbHHX ciopax: «[leTansnas paspaGoTka BO-
npocoB, 0c00eHHO BAYKHEIX ¢ TOTKY 3PEHAA MPHIIOKOHAA H B TO Re BPOMSA Ipe/-
CTaBIAKILEX 0coGeHHEe TeopeTHYecKHe TPyxHoCTH, TpPeGylomue nzo6peTeHnA
HOBHRIX METOJOB B BOCXOKIeHUA K NPUHIUNAM HayKH, 3aTéM 0600IeHne HOTY-
JeHHBIX BEIBOJIOB K CO3faHue 5TAM myrTeM Oojee miu MeHee oOLIeH TeOPHE».
-O600uenus n abcrparkuun He caMd 1m0 cefe, a B CBA3M ¢ KOHKPETHHIM MaTe._
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puasioM, TeopeMEl H TeopHE He camm mo cefe, a B ofmell cBA3HM HayKM, Beqy-
mieil B KOHeUHOM CYeTe¢ K NPAaKTHKe,~ BOT 9TO OKA3HBaeTcs Ha CaMOM Jene
BaKELIM N DOPCHCKTHBHEIM l.

TakoBH ke OHIM ycTPeMJieHAA TAKMX BEIHKHX YYeHHX, Kak I'aycc ®
Puman,

Opnaxko ¢ pasBuTHeM KandTanmaMa B Eppome MaTepHanmcTHYeCKHE
B3[WAMAb, OTPajkaBiife WEPefOBYIO MAEOJOrMI0 BO3BHImaloMeica Gypxyasmd
smoxn XVI — navaza XIX BB., cTalyM CMEHATbLCA MeaJUCTUYSCKUMHA BO33Pe-
vuamu, Tak, Hanpumep, Hanrtop (1846—1918), cospaBasa Teopumio GecKoOHEYHEIX
MHOKECTB, OIPAMO CChINAJZICA Ha 0ora, BHICKAa3HBasgch B TOM AYyXe, 9TO Gecro-
HeuHEe MHOKECTBA HMEOT aBCOMOTHOS CYNIeCTBOBAHMe B G0ECTBOHHOM Pasy-
me. Kpynueitmuit ppannyscknii Marematuk koHga X1X— wagana XX s. ITyan-
Kape BRIBAHYJ HJeaJInCTHYeCKY0 KOHIENIINIO «KOHBCHOMOHAIN3MAY, COTVIACHO
KOTOPOii MATeMATHKA €CTh CXeMa YCAOBHHX COrlameHAil, NPAHAMAESMHX JIA
yno6crBa onucanusa MHoroo6pasusa ommTa. Tak, no mHesmio Ilyankape, akcuo-
‘MBI 3BRIRJ0BO# TreoMeTpuUm cyTh He 60llee KaK YCIIOBHbIE COIVIAMMEHUST M 3HAYe-
HHEe HX ompefleiseTcs yAo6CTBOM ¥ IPOCTOTOH, HO He COOTBETCTBUEM peanbHOU
[medcTaTenbHOCTH. 1losTomy Ilyankape rosopws, uro, mampumep, B (u3uKe
CKOpee OTKaMYTCH OT 3aKOHA IPAMOJHHEKHOTO PAacIpOCTPaHeHHs CBeTd, UeM
OT 3BKJINJOBOH reoMeTpum. JTa TOYKA BPEHAA ORLIA ONPOBEPTHYTA Pa3BUTHEM
‘TCOPHHM OTHOCHTEJBbHOCTH, KOTOpasg, BOUPEKH BCell «IpoctoTe» U «yROGCTBY»
-OBK/IMIOBO#l I'€OMETPHU, B IOJHOM COTJIACHN ¢ MATePUATHCTAYCCKAMA HIeAMA
Jlo6aueBckoro m Pamana, mpmBesa K BHBOXY, 4TO peasibHas reoMETPUA Hpo-
CTpPaHCTBA OTIMYHA OT YBKIMFOBOH.

Ha nouse Tpyauocreit, BOSHHKIIUX B TEOPUM MHOECTB, 4 B CBA3U ¢ He0G-
XO/IMMOCTLIO AHAJN3A OCHOBHHX HOHATUH MaTeMaTHKH, CpPeJE MATeMATHKOB
B navaje XX B. HOABMIMCH Pa3Hbe TeIeHHA. EQMHCTBO B DOHAMAHMM COfep-
MAHAA MaTeMaTHKH OBLJIO YTPAdyeHO; PasHEe MATEeMAaTHKA CTAJA MO-PA3HOMY
paccMaTPHBATh He TOJBKO O6IMe OCHOBE HAYKW, 9TO GLIJI0 X paHbIle, HO [asKe
TO-Pa3HOMY CTaJIH ONEHHBATh CMBIC] N 3HAYEHHE OTHEIbHBIX KOHKPETHHX
Pe3yJBTaTOB U JoKasaTe’dbcTB. BHIBOAH, KasaBmuecsd OCMBICICHHBIME H CO-
JiepsXaTONBEEIME IJIA OJHAX, ApYrEe OGBABIAIM JIANMIOHHHMA CMHCJIA B 3HA-
vyennsg. BosHUKIM MJeanucTAYIECKNe TEUOHHNs IOTMIM3MAY, «MHTYHLAOHA3MA)
<4opmamEsMay H Hp. '

JlormeTsl yTBEp;K[QIOT, UTO BCA MAaTeMATHKA BHBOJAMMA M3 NOHATHM JO-
rurA. VHTYRNAOHMCTH BAJAT MCTOYHAK MATEMATVKHE B MHTYMUWHE M IPULAIOT
GMEICT JMmb MHTYMTHBHO BocupmamMaeMomy. [loaromy omm, B uacrtHOCTH,
BOBCE OTPUIAIOT 3HAYEHWE KAHTOPOBCHOH Teopunm OeCKOHeYHHX MHOKECTB.
Bonee Toro, mETYHIMOHUCTE OTPHLAIOT NPOCTOHR CMBICH jayke TAKMX YTBEPH -

! Boobme irounManme HeOOXOIVMMEIX CBfSel OTHenbHHX 06;1acTeill MATEMATHHH ApPYr
¢ APYTOM, ¢ eCTEeCTBO3HAHAEM H IPAKTHKOH HMeeT Ipe3Brdaiino 60bmoe 3HaUYeHNe He TOXb-
KO JUIsi BEPHOTO B3riAJa HA caMy MATEMATMKY, HO M JJIf ODHEHTAPOBKH YHeHHX B BHI-
6ope mampaBiIeHuii M IPENMETOB HCCACNOBAHUA.
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AeHWi, KAk TeopeMa O TOM, 970 BeAKoe anrebpamdecKoe ypaBHewwe n-i cTe-
neHy mMeeT n KOpHe#. A HEX 3TO yTBep:KJeHHe TYCTO, HOKA He YKA3aH CIO-
co6 puadcienud Kopuei. Tak, momEoe oTpHmaHde 0GBEKTHBHOIO CMEICIIA Ma-
TEeMaTAKA TPEBEJIO0 NHTYHOUOHMCTOB K ONODOUMBAHMIO, KAK (IANIEHHOH CMBIC-
Jay, 3HAYATENBHOHN 9YacTH JOCTH:KeHHmU MarteMatwkE. HamGonee kpaiimwe #3
HAX JOMJN O YTBePMKIASHMA, YTO CYLIECTBYEeT CTOJBKO MATEMATHK, CKOJIBKO
‘eCTh MaTeMAaTHKOB.

IoumTKy no-cBoeMy CHACTH MaTeMaTHKY OT TAKOTO POfia HATIAJOK Opef-
OpUHAN KpynHeHmmii MaTeMaTVK Havazna Hamero Bexka — J[. I'munGept. Cymr-
HOCTH eT0 HfIeW CBOAMJIACh K TOMY, YTOOBI CBECTH MATEMAaTHYECKHE TEOPHH K
9rcTo (QOpPMANHHHM OIepannuAM HaJ CHMBOJAMHA COIVIACHO UPEAUHCAHHEIM
nmpapuaaM. PacueT cocTosx B TOM, YTO HPH TAKOM COBEPIEHHO (OPMAIBHOM
mOJX0fle BCe TPYAHOCTH GYyAYT CHATH, MO0 MPEAMETOM MATEMATHKE OKAKYTCH
CEMBOJIB W IIPaBAJIA [eCTBHA ¢ HEMH 6e3 BCAKOTO OTHOMIEHHA K MX CMBICHY.
10 m ecTh yeTaHOBKA opManmsMa B Maremarake. Ilo cioBam muTy@mmommcTa
Bpayspa, ana ¢opManmera HMCTHHA MaTeMaTHKE Ha OyMare, TOTHA Kawk JJis
MHTYANAOHNCTA OHA B I'0OJI0BE MaTeMATHKA. .

Herpynuo, BmpoueM, BmeTh, 970 00a OHM HeNpaBH, 00 MATeMAaTHKA,
a BMecTe C TeM H TO, 9TO HAIMCAHO HA OyMare,H T0, YTO JyMaeT MATEMATHK,
OTpaKaer AeHCTBHTENBHOCTH, W MCTMHA MATEMATHAKHM 3aKIIOYAETCA B €e COOT-
BeTCTBHE OOBLEKTHBHOI felicTBHTeAbHOCTA. OTpHiBAfA MaTEMATHKY OT MATEPH-
aNbHOA MeHCTBUTEILHOCTH, BCe OTH TEYCHWS OKA3BIBAIOTCA UIEaJIACTHYe-
CKEMHM.

Upess I'mnnGepra moTepnesia mopamende B pe3yibTate ee COGCTBEHHOTO
passBurdsA. ABcTpHHCKMEA MaTemMaTHK ['emenn mokasas, 4to game apudmermry
Henbast OPMATHA0BATD TOJHOCTHIO, KAK HA TO paccumTeiBan Iuinbepr. B
Boj I'efiesii ABHO BCKPHJI BHYTDEHHIOI JHAJEKTUKY MaTeMaTHKH, KOTOpas He
IO3BOJIAET HCUepIarh HM OfHY ee ofmactb gopmanvubim ucuncrenmem. Ilasme
mpocTeimasi 0eCKOHEYHOCTh HATYPAJILHOTO PAJA YHCENI OKAa3ajach Hemcuep-
TMHBaeMOil KOHeYHOH CXeMOH CHMBOJIOR ¥ WpaBAJ feiictBusa ¢ namm. Tax, Geuio
MAIMEMATMUYECKY [OKA3aHO TO, 9TO BHICKA3aX B 00meM Buje elle OHTeNLC,
KOTJa IHcaj: :

«BeckomewnocTs ecmv upoTUBOpEuMe... YHAYTOKEHHE HTOTO IPOTHBO-
peumsa O6bio On xoumom 6Geckomeunoctw»!. I'mabGepr paccumThiBanm —3a-
KIIOYATH MATEeMATHYECKYI0 OecKOHEUYHOCT:E B PAMKH KOHEUHHX cXeM U TeM
CAMHIM IIMKBAAPOBAThL BCe NMPOTHBOPEYMA H TPYAHOCTH. ITO OKA3aJ7I0CH He-
BO3ZMOKHEIM,

Ho B ycsonax xanmmranmsma KOHBeHIMOHAJIM3M, HHTYHIHOHE3M, (opma-
TU3M H Apyrae Nofo0HLe TeYeHMA He TONBKO COXPAaHANTCH, HO M JOHOIHAIOTCA
HOBBIME BaPHAHTAaMU HeaIMCTAYCKAX BAIIIAIOB HA MaTeMaTHKy. Teopnn, cBA-
3aHABI C JIOTAYECKOM AaHAJTHM30M OCHOB MATEMATHRH, CYIIECTBEHHO WCIIOJb-
3YIOTCA B HEKOTOPHX HOBHX Bapmaurtax cyGnexrmpmoro mpeanmsma. Cy6bex-

1 ®. 9urensc. Auara-[opmar, crp. 49.
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THBHEIH A{eaju3M HCIOJIB3YeT Temeph MaTeMATHKY, B 9aCTHOCTH MaTeMaTmie-
CKYIO JIOTHKY, He MeHbIIe, 4eM (H3WKY, ¥ NOTOMY BOUPOCH LOHWMAHWA
OCHOB MATEMATHKE TpuoGperaror 0co0yio OCTpOTY. ‘

Tax, TPyAHOCTM Pa3BUTHA MATEeMATHKA HOPOAWJIE B YCIOBHAX KAUWTA-
JIE3Ma WAEe0JOTHIecKuil KPH3NC 3TOI HAYKY, 6XONHLI B CBONX OCHOBaX ¢ KpH-
3ucoM (UBHKH, CYIIHOCTH KOTOpOro Obla BHAcHeHA JIeHHHHIM B €T0 TeHHAIb-
HOM TmpomsBefienu: «MaTepmannsM H SMOMPAOKPHTHLHA3M». OTOT KPH3HC
BOBCe He O3HAYaer, 9T0 MATEeMATWKA B HKANUTAJIMCTAYECKMX CTpPAHAX CO-
BeDHIeHHO 3ajiepmaHa B cBoeM pasBuTEn. Pan yWeHHXx, crogmmx Ha
AIBHO HAeaJIACTHYECKUX NOSUUNWAX, AeJaeT BasKHBeE, LOPOU BHAAMEECH
ycoexu B pelleHHH KOHKPETHHX MaTeMaTHYeCKMX BOIPOCOB M PA3BHTEM HO-
BuX Teopmil. Jlocraroyno cociarbesti Ha GiecTAmyo paspaboTKy MaTeMaTH-
YecKOH JOTHKH,

Hopenuoii Mopox pacupocTpaneHEOr0 B KANTATAAACTAYECKUX CTPaHaX B3TIA-
Ja Ha MaTeMaTHKY COCTOAT B €ro mjeaju3Me M MeTa(u3Wie: B OTPHIBE Mare-
MATAKH OT JEiCTBUTEILHOCTH U NpeHeODe:KeHAM eec peasbHLIM pa3BATHEM.
Jloractnka, WETYROMORW3M, OpPMaiHM3M H ApPYyrEe HOXOOHHE HANPABICHAA
BHJENIAIOT B MaTeMaTHKe KaKylo-HuOyJgb ONHY €e CTOPOHY — CBfI3b C JOTH-
KOIf, ZHTYHTHBHYIO ICHOCTE, POPMAIBHY O CTPOTOCTh M T. I.,— HEOCHOBATEIBHO
IpeyBeanInBaeT, abCONMIOTA3APYIOT ee 3HAYeHHWE, OTPHBAIOT €6 OT HEiCTBA-
TeJNBHOCTH W 3a I'IIyOOKMM aHAJM30M 3TOH OfHOH YePTH MaTeMaTHKHN CaMOH o
cefe TepAIOT W3 BAAY MaTeMaTHKy B HenoM. VIMeHHO BeiefcTBHE 5TOH OmHO-
CTOPOHHOCTH HH OFHO U3 3THX Te4eHHWH LpH Bceil TOHKOCTH W TIy6nHAe oThenb-
HEIX BBIBOJIOB He MOKeT IPUBECTH K BeDHOMY HOHEMAHMIO MaTeMaTuku. B mpo-
THBOIOJIOHOCTE PA3JIAYHLEIM TeueHNAM M OTTeHKaM njeasindMa B MeTa(uanKu
AMafeKTH4ecKUd MaTepmajin3M paccMaTpPMBAaeT MaTeMAaTHKY, KaK M BCIO Hay-
KY B IleJIOM, TaKO#, KaK OHA eCTh, BO BceM GOraTcTBe M CIOMKHOCTH €e CBA3EH
n passuraa. Y mMenHO mOTOMY, 9T0 AMAaIEKTMYeCKMI MaTepUaIA3M CTPEMHATCSH
OOHATH BCe GOTaTCTBO M BCIO CIIOKHOCTH CBs3€l HAYKM C AEHCTBUTENBHOCTHIO,
BCIO CJIOKHOCTH €e pasBAETHA, HUAYIIETO OT IPOcTOro 0GOCIIeHHs OIbTa K
BHCIAM a0CTPAKNASAM ¥ OT HUX K IPAKTIKE, WMEHHO IIOTOMY, YTO CaMBIl CBOR
MOAXO0J K HayKe OH NOCTOSHHO NPHBOANT B COOTBETCTBHE ¢ e¢ O0BEKTHBHEIM €O+
Oep:aHmeM, ¢ ee HOBEIMHI OTKPBITUAME, MMEHHO IIO3TOMY M, B KOHCYHOM CICTe
TOJNIBKO TMOJITOMY, OH U OKa3HBAeTCH eMHCTBEHHOW TOJJIMHHO HaY4HOH (uiro-
codmeit, BeqyIed X BEPHOMY DOHHMAEWIO HAYRE BooOIne M, B YacCTHOCTH,—
MaTeMaTHKH.
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