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UHTEI'PAIIMOHHBIE U NNOPEPEHIIMAJIBHBIE METO/IbI B MATEMATUKE XVII BEKA

B matematuke XVII B. caMbIM OOJIBIITUM JTOCTHDKEHHEM CIPABEIIMBO CUUTACTCS M300peTeHne muddepeH-
[UAJIBHOTO ¥ MHTErpajbHOro ucuncinenus. CHopMUpoBaIocs OHO B psiae counHenuii Hetorona u JlefiOHuma u ux
OMmKalIIMX COTPYHUKOB M YIEHHKOB. BBesieHNe B MaTeMaTHKy METO/IOB aHAIN3a OECKOHEYHO MaJIbIX CTaJIO Ha-
4aJioM OOJBIITNX, PEBOJIOIMOHHBIX TPE0Opa30BaHuiA, OBICTPO U3MEHHUBIIMX BCE JIMIIO MATEMATHKU U MOTHSIBIINX €€
POJIb B CHCTEME €CTECTBEHHOHAYYHBIX 3HAHUI YeJIOBeYeCTRa.

OpHako MosIBIIeHNE aHaIN3a OECKOHEYHO MaJIBIX HE OBUIO JIEJIOM PYK OIHOTO MJIM HECKOJBKHUX YUEHBIX, UX
TeHUAIBHOM foragku. OHO B ICHCTBUTEIHHOCTH OBLTO 3aBEPIICHUEM [UTUTEILHOTO TPOIIecca, BHyTpUMAaTeMaTHIe-
CKasi CyIIHOCTh KOTOPOI'0 COCTOsIIa B HAKOIJICHUH U BBIACIECHHH 3JIEMEHTOB AU (epeHIINaIbHOI0 U HHTErPAIbHOTO
HCYHUCIICHUS ¥ TEOPUHU PSIOB.

[ToOy MU TEIHHBIMY IPUYHMHAMH 3TOTO MpOIlecca ObUTH B MEPBYIO OYEPEb 3aIIPOCH MEXaHUKH, aCTPOHO-
MUH, QU3UKH. ITH HAYKHA HE TOJIBKO MPEABSBIIIA K MATEMAaTHKE TPEOOBAHUS PEIICHHUS TOTO WM HHOT'O Kilacca
3anad. OHM 00OTaTUIIH €€ MIPECTABICHHS O HEIPEPHIBHBIX BETMYMHAX M HEMPEPBIBHBIX JABMKCHUAXK, O CYIIICCTBE U
BHIaX (hYHKIIMOHAIBHBIX 3aBUCUMOCTEH. B TeCHOM B3aUMOJCHCTBHH MAaTEMAaTHKU M CMEKHBIX HayK BhIpaOaThIBa-
JIUCh NH(HUHATE3UMAIBHBIC METOIBI — OCHOBA MAaTEMATUKH [TEPEMEHHBIX BEIUYHH.

Jl1st co3manus uCUUCIIeHUs] OECKOHEYHO MaJIbIX BHYTpH MaTeMaTuku X VII B. CIIOKUIIUCH TOCTATOYHBIC
MPEAMOCHUIKH. DTO OBLIH: HAIUYHUE CIOKHUBIIEHCS aareOpsl U BRIYMCITUTEILHON TEXHUKH, BBEICHHE B MATEMATUKY
MIEPEMEHHO BETMUUHBI ¥ KOOPAWHATHOTO METO/Ia; YCBOCHHE HH(PHUHUTE3UMAIIBHBIX HICH IPEBHUX, OCOOCHHO Ap-
XHMe/Ia; HAKOIICHHE METOJIOB PEIICHHS 3a/1a4 Ha BRIYUCIICHUE KBAAPaTyp, Ky0aTyp, ONpeaeCHUs IICHTPOB TshKe-
CTH, HaXOXKJAECHHE KacaTelbHbIX, SKCTpEMaJei U T. 1.

B pemennn 3a1a4 Takoro poaa, B HOMCKaxX OOIIMX METO/IOB MX PELICHHMs, a CIIEJ0BATENLHO U B CO3IaHUU
aHayM3a OECKOHEYHO MajlbIX, IPUHUMANN yuyacTue MHorue yuensle: Kemnep, ["anuneii, KaBanbepu, Toppuuenim,
[Mackanb, Bannuc, Pobepsans, @epma, [ekapt, bappoy 1 MHorue npyrue. Co3jaHue 3J1eMEHTOB MaTEMaTHYECKOTO
aHaJM3a MpeICTaBIsUI0 cOO00H MHOTOCTOPOHHHUH TBOPYECKUH TPy OOJIBIIOrO YUCIa YICHBIX.

Jlis ynoOGcTBa U3ydeHust ATOr0 CJI0XKHOTO IIPOoIecca pa3ieiuM METOIb, COJepIKalline KPYIHIbI aHaTH3a
0ECKOHEYHO MaJIbIX, Ha JBe rpymnmbl. CHavana pacCCMOTPUM TE€ M3 HUX, B KOTOPBIX MPOSBIISIOTCS JIEMEHTHI O3/~
HEHIIero MHTErpaaIbHOr0 HCYMCIICHUS; UX MBI HA30BEM HHTEIPAI[MOHHBIMU. 3aTeM paccMOTpuM auddepeHIinaib-
HBIE METOJIBI, T. €. METOIbI PELICHHs 3a/1a4 Ha ONpe/eJIeHne KacaTelnbHBIX UT. II., T€X, YTO peIIaIUCh T03/IHEe Cpe-
cTBaMH TU(PepeHIHATBHOr0 HcunucieHust. OTKPBITHE CBA3EH HHTETPAMOHHBIX U (D depeHIIUaTbHBIX METOIOB —
pelIaronui Tar, mocje KOTOPOro cpasy Hauaroch popMUpPOBaHHE MATEMAaTHYECKOIO aHAIN3a,— COCTABUT TO-
CJIE/IHIOIO YaCTh 3TUX JIBYX JIEKIIHH.

HuTterparmonHpie MeTOIbI. BHaUae 3T METOIBI BRIPa0aThHIBAINCH, HAKATUTUBAINCH M BBIICIISUIUCH B XOJI€
pelIeHus 3a/1a4 Ha BBIYMCIIEHHE 00bEeMOB, TUIOIIA/ICH, IEHTPOB TsDKECTeH U T. 1. J[peBHue 3amaun ApxumMena nepe-
CMaTPUBAIMCh BHOBL M BHOBB, H3YYAJIUCh €T'0 HH(PUHUTE3UMAIILHBIC METOIBI, BRISICHSUIUCH MX MaTEMaTHYCCKUC
BO3MOYKHOCTH. VIHTErpaIiOHHbIEC METOIBI CJIATaIiCh B TO BPeMs KaK METOJBI ONPENCICHHOI'0 HHTETPUPOBAHHS.
[poriecc hopMUPOBAHUS ¥ BHEAPCHUS B MATEMATHKY 3TUX METOIOB OBLT OYCHb OYPHBIM M CKOPOTCUHBIM; yIKE Ue-
pe3 50—60 et co BpeMeHH MOsBICHUS NIEPBOM padOThI OH MPHUBET K 00Pa30BAHUIO HHTETPAIHOTO UCUUCIICHHUS.

CaMbIM paHHUM I10 BPEMCHHU OMyOJIMKOBaHHS METOOM 3TOr'0 THITA OBUT METO HEMOCPEACTBEHHOIO OIle-
PHUPOBaHUS C aKTYaJIbHBIMH OCCKOHEUYHO MaJIbIMU BerMuuHaMH. [losBuiics ol B 1615 1. B counnenusx Kermepa.

Horann Kennep (1571—1630), ypoxenen BropremOepra — 0JJHOro U3 MHOTOYHCIICHHBIX B Ty ITOpY He-
MEIKUX TOCYAapCTB,— BBIIAIOIIMIACST aCTPOHOM M MaTeMaThK. OH MOCBATHII IPAKTHYECKH BCIO CBOO JKU3HB H3y4e-
HUIO, PA3BUTHIO U MIPOIAraH/Ie TeIMOEHTPUUCCKOM cucTeMbl KonepHuka. AHAIM3UPYsI OIPOMHBIN MaTepHai ac-
TPOHOMHUYECKUX HAOMOAeHUH, OH B 1609—1619 IrT. OTKPBUT 3aKOHBI IBMKCHUS IJIAHET, HOCSAIIUE U TIOHBIHE €T0
ums: 1) [lnaners! ABMOKYTCS 1Mo utunicaM; CONTHIIC HAXOMUTCS B OMHOM U3 ero GokycoB; 2) Pannycel-BeKTOpPHI I1a-
HET «3aMETa0T» 32 paBHbIE MPOMEKYTKH BPEMEHHU paBHbBIE CEKTOpPHAJIbHBIE IUIomanu (cM. puc. 36); 3) Ksagpatst
BpeMeH oOpainieHus mianeT BOKpyr ColHIIa OTHOCSATCS Kak KyObl MX CPEeIHUX paccrosiHuii g0 CoHia.

dopMynupoBKa 3THX 3aKOHOB MOKAa3bIBAET, YTO JJISl MATEMATHIECKOT O JOKA3aTeIbCTBA UX CIPaBEITUBO-
CTH HEIOCTATOYHO BJIaJICHHUS U3BECTHOM B TO BPEMsI BRIUUCIIUTECILHON TEXHUKOM, 3HAHNS KOHUUCCKUX CCUCHUH U
anreOpanyuecKkuX CPeCTB. 3aqaua BEIYUCIECHHSI CEKTOPHAIBHBIX TUIOLIael TpeOoBaia yMEHUs M0JIb30BaThes Oec-
KOHEYHO MaJIBIMH BETMYMHAMHU. DTOTO yMEHUS TPEOOBAIU U APYIHE 3aJa4d MPAKTHUECKOro XapakTepa. 1 BOT o
MIOBOJTY OZIHOM M3 TaKMX MpPaKTHYECKHX 3a1a4 Keriep, BOCHIONb30BaBIINCH CITy4aeM, H3JI0KHI CBOW METOJI UCTIONb-
30BaHUsI OCCKOHEUHO MaJIbIX BEIWYHH.

Peub uzer 06 oTbIcKaHMK HauOOJIEE 1eIeco00pa3Hol (opMBI OOUEK U O CITOCO0aX M3MEPCHUS UX BMECTHU-
MocTu. CounHeHue, NOCBSIIEHHOE 3TOH MpoliiemMe, Tak U HazbiBaeTcs: «HoBasi crepeomMeTpusi BUHHBIX O0YeK, mpe-
MMYILIECTBEHHO aBCTPUHCKHUX, KAK HMEIOLIUX CaMyl0 BHITOIHYIO (DOPMY M HCKITIOYHUTENLHO YA00HOE YyIOTpeOiieHne
JUTSL HUX KyOUYeCKOM JTMHEHKHU C MMPUCOSTUHEHUEM IOMTOJTHEHHS K apXuMenoBoil crepeomerpumn» (JIuni, 1615).
CocTouT OHO, HE CUUTAs TIPEIBAPUTEILHBIX 3aMEYaHUH, U3 TPEX YacTel: 4acTh TEOPETHYECKas, ClieluaibHas CTe-



peoMeTpusl aBCTPHICKOW OOYKH, TIPaBUIIa JUTs U3MEPEHHST BMECTUMOCTH Oouek. J[i1st Hac HanGomnbImii HHTEpecC
MIPE/ICTaBIIsIET TeopeTHUeckas 4acTb. HaunHaercs oHa co «CTepeoMeTpuu MpaBUIBHBIX KPUBBIX TEID».

D10 — mpocTo nepeckas counHeHust Apxumena «O miape u nuiauHApe». Kemiep mpuHUMaeT aHTUIHBIHA
METO/]I HCUEPITBIBAHHSI, KOTOPBIM MOJIB30BaJIC ApXUMel, Ha3bIBAET €ro TITyOOKHM, HO OTOPAChIBAET 3aKIIFOUUTEIb-
HBIN 3Tan NpuBeeHHs K IpoTuBopeunto. OH X04eT pa3rajaTh 3aMbIcesl ApXUMea, IIPUBEALINI TOrO K IMOTYYEHHIO
CTOJIb 3aMEYaTeNIbHBIX Pe3yNbTaToOB, OCBOOOANTH €ro OT HACIIOCHUH, BBI3BAaHHBIX ()OPMaJIbHBIMU TPEOOBAHUSIMHU
CTPOroCTH. DTOT 3aMbICel, 10 MHeHUIO Kemiepa, COCTOUT B TOM, 4TO JIt00ast (pUrypa Hiid TeJIo MPeACTaBIIseTCs B
BHJIe CYMMBI MHOXKECTBA OECKOHEYHO MaJbIX yacTell. Kpyr, Hanmpumep, COCTOUT U3 OECKOHEYHO OOJIBILIOrO Yucia
OECKOHEYHO y3KUX CEKTOPOB, KaXK/bII U3 KOTOPHIX MOXKET PACCMaTPUBATHLCS KaK paBHOOEIPEHHBIH TPEyrolbHUK.
Bce TpeyronsHUKHE UMEIOT OIMHAKOBYIO BBICOTY (pajlyc Kpyra), a cyMMa X OCHOBAaHHUII paBHA JTMHE OKPYXKHO-
ctu. TakuMm e 00pa3oM IIap OKa3bIBAETCSl COCTABICHHBIM M3 OECKOHEUHOIO MHOKECTBA KOHYCOB, BEPIINHBI KOTO-
PBIX CXOJISITCS B LIGHTPE I1apa, a OCHOBAHHsI 00Pa3yIoT IMOBEPXHOCTS Iapa.

Mero cyMMHpOBaHHS aKTyaJIbHO OeCkOHEUHO MalblX Keriep pacrpocTpaHseT 1 Ha Jpyrue HeCJI0XKHbIe
reoMeTpuueckre (GUryphl U Tena (KOHYChl M HWIIMHIPHI) M UX YaCTH, PACCMOTpEHHbIe Y Apxumerna. B HeKoTopbIx
CITy4asix OH ellle JIAJIbIIIe OTXOAUT OT CTPOrOCTH MU3JIOKEHHsI, BBOAS UHTYUTHBHBIE cooOpaxxenus. Hanmpumep, noka-
3aHO, 4TO OOKOBasi IOBEPXHOCTH BITMCAHHOTO KOHYCA OTHOCUTCS K IUIOMIAAN OCHOBAaHUS (OOJBIIOMY KPYTY IIapa)
Kak 2:1; 5Ta NOBEpXHOCTh BABOE MEHbIIIE OOKOBOH MMOBEPXHOCTH OIMMCAHHOro KoHyca. M Bapyr Kemep numer:
«BecbMa npaBo1oJ00HO, YTO TIOBEPXHOCTD NONTyc(ephl €CTh CpeHEe MPOIOPIHOHATIHLHOE MEXK/TY OBEPXHOCTIMU
(OoxoBBIMH) 000MX KOHYCOBY» (M31. 1935, ctp. 123). CpaBeIMBOCTH pay 3aMETUM, YTO B OOJNBITHHCTBE BHICKA-
3bIBaHUI 00 MHTYMTUBHOM MPaBAOIOI00HOCTH pe3yNbTaTa HiIH JPYTUX HECTPOrUX paccyxneHuii Kerep orcpuiaer
K ApxuMmeny, KOTOPBIH «3TO JJOKa3bIBAET CO BCEI CTPOrOCTHION.

OT mpaBUWIIBHBIX KPUBBIX Tell ApxumMena Kermiep nepexoauT K U3y4eHuIo Tell, 00pa30BaHHbIX BpallleHUEM
Kpyra OKOJIO IPSIMOi, He IPOXOJISIIEH Yepe3 ero LeHTp, a TAaKKe BpallleHneM JApYruX KOHMUECKHX ceueHui. Beero
OH paccMoTpen 92 BH/a Tel BpallleHusl, Ha3bIBasi UX 110 BHEITHEMY By INMOHAMHU, SI0JIOKaMH, BUILTHAMH, Typell-
KAMH YaJIMaMU 1 T. T ¥ JIaXKe BOOOIIIE KeJTBaKaMU.

Meron BeIUUCIICHHS 00BEMOB TeJ BpallleHusl U ux yacter 0611 y Keriepa equnbiv. Bo-nepBbix, n3y4ae-
MOg TeJIO JAETHIOCh Ha OECKOHEUHOE YUCIIO YACTHUII, «JIOMTEI», 3aHUMAIOIINX PaBHOIPABHEIE MIOJIOKEHUS B TEIe.
OTH 4acTH Tela MeperpyninupoBbIBAINCE, 00pasys APYroe Tejo, 00beM KOTOPOro BO3MOXKHO BRIYUCIUTE. Ecnu He-
MOCPE/ICTBEHHOE CYMMHUPOBaHHE OKa3bIBaJIOCh HEBO3MOKHBIM MPOBECTH, TO OHH MPEABAPUTEIHHO 3aMEHSIIHCH JIPY-
T'MMH YaCTUIAMH, SKBHBAJICHTHBIMH JJaHHBIM. Pa3bsCHUM 3TOT METO/ Ha JBYX IpHMepax.

B teopeme 18 Kemep noka3zai, 4To BCAKOE KOJBIIO KPYTOBOTO WIIH AILTUNTHYECKOTO CEUEHUSI paBHOBEIH-
KO LMJIMHJPY, BBICOTa KOTOPOT'O paBHa JJIMHE OKPY)KHOCTH, OIIMCHIBAEMOM [IEHTPOM CEUYEHUsI, a OCHOBaHUE — Ce-
YEHHIO KOJIbIa. MEeTO/ I0Ka3aTellbCTBa: KOJIBLO (TOp) paccekaeTcsl Ha JI0IH TUIOCKOCTSIMH, TIPOXO/SIIIMMU Yepe3
LEHTP TOpa MEPIICHUKYIISIPHO OBEpXHOCTH. KaxIbIii pa3HOBBICOKHI JIOMTHK 3aMEHSIETCS IIIMHIPUKOM C TEM Ke
OCHOBAHHEM H C BBICOTOM, paBHOW CpeHEMY apu(pMETHYECKOMY HauOoJbIel 1 HauMeHbIIeH BEICOThL. CTONOHK U3
STHX UMIMHAPHUKOB JIAeT HATJISAHOE JI0Ka3aTeNbcTBO TeopeMbl. [lanee Kermiep o0cy:xaaeT Bo3MOKHBIE 00001eHNS,
CBsI3aHHBIE C (DOPMOIA CEYEeHUsI KOIbI[a, IPUXOAS K BBIBOIY, YTO TEOpEMa BEPHA JIJIS BCEX CEUSHUH, CHMMETPHYHBIX
OTHOCHTEJIFHO BEPTHKAIIH, IIPOBEJICHHON Uepe3 IIEHTP CeUeHHSI.

BoKpyr KeruiepoBCKUX CyMMHPOBaHHH aKTyalbHBIX OECKOHEYHO MaJIbIX Pa3ropaiuch crpact. Kak u Bo
BCE SIIOXH, HEe OBUIO HEJOCTATKA B MPUAMPYUBBIX KPUTHKAX. YYeHUK Buersl motianaen A. AHIEPCOH BBITYCTHII
Jlake crienuanbHoe counHenue «B 3ammry Apxumena» (1616, uepes roz mocie BbIX0Ja B CBET paCCMaTPHUBAEMOr0
counnenus Kerutepa), rne ooBunsin Keriepa B ockopOi1eHUH aMsITH ApxuMesa.

Tem He MeHee TI0JOTBOPHOCTh CyMMHPOBAHHMS 3JIEMEHTOB, BhIUNTaHHast y Apxumena Kemepowm, Obita
ouyeBHAHOM. [lepBast e MOIbITKA CO3/1aTh PETYIISIPHBIN aJrOPUTM OIIEPUPOBAHUS ¢ OECKOHEYHO MaJbIMU CTasa
BeCbMa TOIYJSIpHOI. MHOTI'ME y4eHbIe IIOCBATHIN CBOU pabOThI yCOBEPUIEHCTBOBAHHUIO ONIEPATHBHONW CTOPOHBI 3TO-
IO MPEANPHUATHS U PAlMOHAIIEHOMY Pa3bsICHEHUIO BO3HUKAIOIIMX NP 3TOM MOHATHH. HanbonbInyro n3BecTHOCT
pruoOperna reoMeTpusl HeleTMMBIX, H300peTeHHast KaBanbepu.

KaBanbepu bonasenrypa (1598—1647), yuenuk I'. ['anmes, mporcxoqui U3 3HaTHOTO poaa. MoHaeckast
Kapbepa coderajach B €ro KU3HH ¢ HAyYHOH U MpenoiaBaTe’IbCKoM NesTeNbHOCThIO o MaTeMaTtuke. C 1629 r., o
pexomeHaanuu [anuies:, oH 3aHsu1 Kadepy MaTeMaTUKU B boloHbe, Oyay4n 0JJHOBPEMEHHO HACTOSITENIEM KaTOJIH-
YECKOI'0 MOHACTHIPS OpIcHa HEPOHUMHTOB. [IpeKpacHbIil 3HATOK aHTHYHBIX aBTOPOB, OH B TO )K€ BPEMSI IITyOOKO
n3ydan BeickasaHHble ['anmieem u KeruiepoM unen co3nanus HCUUCICHUs HelenuMbIX. KaBaigbepu Hammcan psij
COYUHEHUH 110 aCTPOHOMHHM, TEXHUKE BBIYUCIICHUH, KOHUMYSCKHUM CEUCHHSIM, TpUroHOMEeTpuH. B 1632 1. oH omy0iu-
koBan 11-3HauHbIe TaOMUIIBI JOrapumMoB TpUrOHOMETpHUYeckuX (pyHKIuMA. Ho nesom ero sxu3Hu, MIMEBIINM Hau-
Oonblliee 3HAUEHHE JUISl Pa3BUTHSI MaTEMATHKH, ObLIT METOJ] HE/ISIMMBIX, 33{yMaHHBIN KaK YHUBEPCAJIbHBIA METON
T€OMETPHH.

Wpnes oOmiero Merosia HeAGTIMMBIX BIiepBhIe Bhicka3aHa b. KaBanbepu B 1621 r. B pykonucu, npencras-
JICHHOHM UM TIpH 3aHITUHU MPOGECCOPCKOI TOHKHOCTU B 1629 T., y)Ke IMEET MECTO CUCTEMATHIECKOE TPUMCHEHUE
HEJIeTUMBIX.



HToroM MHOroIETHETO YCOBEPIIEHCTBOBAHHS METO/Ia HENIEIUMBIX SIBUJIACh KHHUTa «I €OMeTpHsi, U3JI0XKEH-
Hasi HOBBIM CIIOCOOOM IIPH TIOMOIIY HEIEIUMBIX HempepbiBHOro» (1635, 2 m3n.— 1653). DToMy ke npeamery Oblia
nocesnieHa kuura Kasanbepu «lllects reoMeTpudeckux ombIToR» (1647).

Merto/ HeenMMbIX U300pETEeH Al OTpeeIeH!s] pa3MepoB IIockux (uryp u Ten. Kak ¢purypsl, Tak u te-
JIa TIPEZCTABIISIOTCS COCTABIICHHBIMH U3 3JIEMEHTOB, UMEIOIINX Pa3MEPHOCTh Ha eIUHUILY MeHbIIe. Tak, Gurypst
COCTOSIT U3 OTPE3KOB MPSIMBIX, TIPOBEJICHHBIX MapaJlIebHO HEKOEH HANPaBIISIONICH MTPSIMOM, Ha3bIBAEMOH peryJa.
DTUX BOOOpaKaeMbIX OTPE3KOB OeCKOHEYHO MHOT0. OHHM 3aKITIOYEHBI MEXKTY IBYMS KacaTebHBIMU, HMEIOLIUMHU
Ha3BaHUE MapHBIX.

B reomerpuyeckux Teiaax HelEIUMBIMHU SBISIOTCS TUIOCKOCTH, TapaJulelIbHble HEKOTOPOH ITIOCKOCTH, M3-
OpaHHOI1 B KauecTBe peryJbl. MX Toxke 0ECKOHEYHO MHOT'0; TPaHHLIAMH UX COBOKYITHOCTH CIIY)KaT JIBE MapHbIE Ka-
caTeNbHbIe TUIOCKOCTH.

Wpneto cBoero merona KaBanbepu 00pa3HO BeIpaxall, Ipeiaras YNTaTelsiM MPeACTaBUTh MayKa, Herpe-
PBIBHO TKYII[ETO TE€OMETPHIO U3 HEACTUMBIX.

COBOKYITHOCTB BCEX HEJICNIMMBIX, BBoANMas KaBaibepy, 10 CyIIECTBY BBOAUT MOHITHE ONPEIEICHHOTO
uHTerpaia. OIHAKO JIOTHYECKUE TPYJHOCTH, CBSI3aHHbIE C TOHUMAaHHEM HEAEINMOro, COCTAaBIICHUs TUIOLIAIeH U3
JIMHUH, He UMEIOIINX IIUPUHBI, U Tell U3 OECKOHEUYHO TOHKHX IJIOCKOCTEH U T. I.* He aroT elje BO3MOXKHOCTH CY-
JIUTH O COBOKYITHOCTSIX BceX HeneauMbix. [Toaromy KaBanbepu BBIHYX/IEH paccMaTpUBaTh OTHOLIEHUS Tel U (Hu-
T'Yp, OTPaHUYMUBASICH CIYYasiMH, KOTJ]a OTHOIICHHS HEJEMMBIX ITOCTOSHHBL. TakuMm 00pa3oM, CYITHOCTh T€OMETPHU
HenenuMbIx KaBaiabepu MOKHO cpOpMYITMpOBATh TaK: MIIOCKUE (DUTYPHI U TeJla OTHOCATCS APYT K JAPYryY, Kak BCE UX
HeJleTUMEbIE, B3SITHIC BMECTE; €CITH HeJleIMMbIe HaXO/ASATCS B OJJHOM U TOM K€ OTHOLICHHH JAPYT K APYTY, TO OTHO-
LIEHHE TUIOMAaAeH COOTBETCTBYIOIMX (GUryp (Mimm 00bEeMOB Tel) paBHO ITOMY OTHOIIEHHIO.

OTH yTBEPXKIEHHUS IPAKTUYECKH SKBUBAJICHTHBI COBPEMEHHBIM yMO3aKIroueHus M. J{pyrum o0o0mennem
METOo/Ia SBJSUIOCH BBEJCHHE KPUBOJIMHEHHBIX HE/ICIUMBbIX.

Merto/ HelenMMbIX TIO3BOJIHI PELIUTH MHOYKECTBO TPYIHBIX 33a]]a4, paHee He MOIaBaBIINXCS PEIICHU0. Y
HEro MOSIBIIMCH Topsiuue npuBepskeHnbl. Onun u3 Hux, E. Toppuyeruty, micai, 4To HOBast TeOMETPHs HeJeTMMbIX
MIEPEXOJIUT U3 PYK OTHUX YYEHBIX K APYTUM, KaK 4yl0 HayKH; OHa, 0 MHeHHIO Toppuyernin, yoeanna Mup, 4to
Beka Apxumesa M EBkinzaa ObuUTH rogamMu A€TCTBA HBIHE B3POCIION IreOMEeTpUIecKor Hayku. Toppuyeriy, akTuBHO
paboraBmmii Merogamu KaBanbepw, nepBbIi CyMell OIpeeuTh 00beM Tena, 00pa3oBaHHOTO BPAILIEHUEM BETBU
TUIepOOoITBl BOKPYT OJIHOM U3 CBOHMX OCEH.

OpHaKo y 3TOro MeToza ObUTH CBOM HEOCTaTKU. Bo-TiepBhIX, OH ObUT HENPUTOCH IS U3MEPEHUS [UTUH
KPHBBIX, TaK KaK COOTBETCTBYIOIINE HEIEIUMbIE (TOYKH) OKa3bIBATUCH Oe3pa3MepHBIMU. BO-BTOPHIX, HEBBISICHEH-
HOCTb MOHSTHUS HEACINMOT0, HEBO3MOXHOCTh €0 PallOHAILHOTO 00BSICHEHUsSI CO3/1aBatia JUisl BCE TEOpUH aTMO-
cepy HeOOOCHOBAaHHOCTH.  B-TpeTbuX, pa3BUTHE METOJIa CUIIBHO 33I€PXKUBAJIOCh U3-3a TOro, urto Kasambepu B
COOTBETCTBHH CO CJIOKUBIIUMHUCS B €70 BpeMs IIPEJICTABICHUSIMU O HAYYHOHW CTPOTOCTH M30eraj MpUMEHsITh CHM-
BOJIMKY M TIPUEMBI aJIreOphl.

Tem He MeHee olpeieIeHHOE HHTETPUPOBaHKE B pOpMe TeOMETPHYECKUX KBaApaTyp B MEPBO ITOJIOBUHE
XVII B. yxe 3apekoMeH10BalIo ce0s1. Bee ycrnus oTHRIHE OBUTH HaNpaBieHbl HA YTOYHCHUE €0 U Ha JOCTHIKCHUE
BO3MOXKHO OoJiee OOIIHMX pe3yIbTaToB.

IMackanb (1623—1662), Hanpumep, paccMaTpUBaI KBaIpaTypbl B popMe, OJIM3KOM TO#, KOTopas yrmoTpeo-
nsiercst KaBanbepu. [TonbITka yTOYHEHHS COCTOMT B TOM, YTO OH CyMMY BCEX HEJETUMBIX TIOHUMaJl KaK CyMMY dJie-
MEHTapHbBIX TUIOMIAJIOK, 00pa3yeMbIX OECKOHEUHO OJIM3KHMH OJIMTHAKOBO OTCTOSIIMMHU APYT OT JApYra OpAHHATAMH,
OrpaHMYEHHBIMH OTPE3KOM OCH a0CICC M KPHUBOH (T. €. cyMMy Bua 2 ydx). B psine 3a1a4 oH BBOIHI CyMMY BCEX
CHHYCOB, OIpE/IeNsis ee KaK CyMMY NMPOH3BEICHUI OpIMHAT Ha 3JIeMEHTHI AyrH (/yds), KoTopas B Cilydae OKpYX-
HOCTH €IUHUYHOI0 pajJnyca OlpaBIbIBaeT cBoe Ha3zBaHue (isincpdep). [Ipu momorm 3Toro reoMeTpu4ecKoro SKBHU-
BaJICHTa OmpeielieHHOro UHTerpupoBanus [lackanb cymen pa3pemmTs MHOTO 3a/1a4 Ha ONpeeeHIe TUIoIaIeH,
00bEMOB, CTATUYECKUX MOMEHTOB H T. 1.

BakHO€ ycOBepIIIEHCTBOBaHHE T€OMETPHUYECKUX KBaJpaTyp Obuto npojenano depma, KOTOpHIN BBEN Jie-
JIEHUsI KBaJIpUPYEeMOH IOy OpAMHATAMH, OTCTOSIIMMH JPYT OT JApyra Ha HEPaBHBIX PACCTOSHUSX. DTO AaJ0
€MY BO3MOYKHOCTh PaCIpOCTPaHUTh CIIOCOOBI BhIYKCIeHus. B popmynuposke depma pedb uiet o KBaApHpOBaHUU
TUTOIA 1, 00pa30BaHHOW OTPE3KOM OCH a0CIHCC, IBYMS KpAalHUMHK OpJUHATaMu U KpuBol. [lo-Bumumomy, @epma
n300pest 3TOT METOJ MO/ BIMSHUEM cournHeHuid Henepa, moToMy 4To OH caM Ha3Ball €ro JIorapru(pMUIECKuM.

Matematuku nepBoii monoBuHbl X VII B. ¢ OONBIIMM YAUBICHHEM M SHTY3HA3MOM YOCKIAIHCh, KaKOe OOJBIIOE
KOJIMYECTBO, Ka3aJIoCh ObI, Pa3HOPOIHBIX 33724 T€OMETPHU M MEXaHUKH TMPUBOAMIIOCH K KBajpaTypam. C KaXKabM
TOJIOM, C Ka)KJIbIM HOBBIM PE3YyJIbTATOM BCe 00Jee BBISBIISUIACH OOIIHOCTH ONepanuii, KOTOpble MPUXOIMIOCH MPH-
MEHSATH [IPU PEIIEHUH 3TUX 33/1a4. [ eOMeTpUYeCKHiA SKBUBAJICHT ONPEEICHHOIO HHTETPUPOBAHUSI, BOSHUKIINHA KaK
crenupUIecKuii METoJ] TEOMETPHHU, YACTUYHO BOCIIPHHSATHIA OT ApXUMe/a, MOCTENeHHO MPHoOpeTal 4epThl olle-
T'O METOJ]a MaTeMaTHKH. B HeM Bce OOMNbIIMIA yASNBHBIA BEC MPUOOPETAIN YHNCICHHBIE METOJIBI U DJIEMEHTHI TPSIY-
Iero aHaym3a OECKOHEYHO MaJIbIX.

B 3TOM OTHOIIEHNN XapaKTEPHBIM PUMEPOM SIBISLIHCH padoThl k. Bammuca (1616—1703), anrnuiickoro
MaTeMmatuka, npodeccopa Oxchopackoro yausepcureta (¢ 1649 r.), omHoro u3 ocHosareneii (¢ 1663 r.) JIoHmoH-



CKOT'0 KOpOJIEBCKOro odmiecta. B 1655 r. um Obuia m3maHa «Apudmernka 0eckoHeuHOro». OTIPaBIAACH OT METO-
na KaBanbepu, oH niepeBelt Ha apu(pMETHYECKUH S3bIK OTHOLICHUSI CyMM HEJIEIUMBIX.

Wnen, BKIIrOUaromye 3J1eMEHTHI OIPEIEIEHHOr0 HHTErPUPOBAHHMS, ITMPOKO PACIIPOCTPAHUIIUCH. CPEU Ma-
TEMaTUKOB 3aI1aTHOEBPOIEHCKIX cTpaH. MeToabl HHTerpupoBaHus oxBateiBau K 60-m romam X VII B. obmmpHbIe
KJIacChl aNredpanvyecKux U TPUrOHOMETpHYECKUX (yHKIMU. BBUTO peleHo orpoMHOe YUCIIo 3aa4, OCBETUTH KOTO-
pBI€ B HACTOSIIMX JIEKIUSAX HEBO3MOXHO. Hy>keH OBbUT TOJIILKO OIMH TOMYOK — PacCMOTPEHHE BCEH COBOKYITHOCTH
METOJIOB C €MHON TOYKH 3pEHUs], YTOOBI IIEPEBEPHYTH BCIO MHTETPAIIMOHHYIO IPOOJIEMAaTUKY M CO3/IaTh HHTE-
rpaJibHOE UCYHCIICHHE.

Juddepenunansupie Meronsl. B matemaruke X VII B. Hapsiy ¢ MHTETpallMOHHBIMU METO/IAMH CKJIaJ[bIBa-
Juchk 1 Metosl tuddepentmanbabie. K auddepeHnuanbHpM METOAaM MBI OTHECEM, 110 00pas3Ily ONpezeeHus HH-
TErpajJbHBIX METONIOB, T€, B KOTOPBIX COZIEpIKATCs JIeMeHThI Oyayiero nuddepeHunansHoro ncuuciaenus. Beipa-
0aTBHIBAINCH TU 3JIEMEHTHI IIPH PELICHUH 3a/1a4, KOTOPBIE B HACTOSIIEE BPEMsI PELIAlOTCS C MOMONIBIO AU pepeH-
uupoBaHusi. Takue 3a7a4u OBUTH B TO BpeMs TPEX BHIOB: ONPE/EICHUE KacaTelIbHBIX K KPUBBIM, HAXOXKICHUE MaK-
CUMYMOB Y MUHUMYMOB (DYHKITHIi U OTBICKaHHE YCIIOBHH CYIIECTBOBAHHS Y aJIT€OpayeCKUX ypaBHEHUI KPaTHBIX
kopHell. K 3Toii rpynie TecHO MPUMBIKAIOT 3aIpOChl MEXaHHUKH, BBITEKAIOIIME U3 HEOOXOAUMOCTH B CIIydae HepaB-
HOMEPHBIX JIBWKEHHI ONpeNeNsiTh CKOPOCTh B JII000H TOUKE TPAEKTOPHUH, HE TOBOPSI O OOJee CIOKHBIX 3aadax.

HayuHoe Hacnenue qpeBHUX U CPEAHEBEKOBBIX aBTOPOB B 3TOH 00JIaCTH HE OBLIO CTOJb OIPE/IEICHHBIM U
3HAYUTEIBHBIM, KaK B CITydae HHTErPaJIbHBIX METOAOB. 3aJa4l O KacaTeJIbHOM paccMaTpUBAIUCh HE CHCTeMaTHYe-
CKH, €IMHO00pa3HbIX IPUEMOB BHIPa0OTaHO HE ObUT0. OOIINM, TTO-BUAUMOMY, OBUIO CTpEMJICHHE IOHUMATh Kaca-
TENIFHYIO KaK MPSIMYI0, HIMEIOIYIO C KPUBOH OJIHY OOIIYIO TOYKY M 00JIa/IAI0IIYI0 CBOHCTBAMH JIOKAJILHOM OJJHOCTO-
poHHOCTH. B 0051acTH SKCTpeManbHBIX 3324, IOMUMO (DaKTOB JIEMEHTAPHONH U30IIEPUMETPHH, CYILIECTBOBAIIN
JIUIIb JUOPU3MBI, T. €. OTpaHUYEHHs, HaKJIaIbIBaeMble Ha YCIIOBHUS 3a/1a4, YTOOBI OHAa UMEJa PElleHne B 00JIacTH
palMOHATIBHBIX U AEHCTBUTENBHBIX YHCEN, WIIM T€OMETPUIECKUX OTPE3KOB. J[MOPU3MBI 4aCTO COAEpIKAT yKa3aHHs
Ha 9KCTpeMasbHble 3HaueHus. Hanpumep, korna ajaredOpandeckoe ypaBHEHHE NMEET KpaTHbIE KOPHU, KPUBBIE, Iepe-
CeYeHNEM KOTOPBIX YPaBHEHHE PEIIaeTCsl, He MePECEKaroTCsl, a KacatoTes ApyYr Apyra. Takum o0pa3oM, HEKOTOpast
B3aMMOCBSI3aHHOCTH Ju(epeHranbHbIx 3a1ad K X VII B. yxke Oblia oTMeueHa.

B teuenne XVII B. nuddepenimaibHbie 3a1a4K PEIIATUCh SIIe CAMBIMH Pa3IMYHbBIMKU MeTonaMu. Kak u
BCET/Ia B HayKe, HapsiAy C HOBBIM CYIIECTBYET CTapoe, OHM HaXOATCSI BO B3aMMOIPOHUKHOBEHUH. Tak Mponucxoau-
JIO ¥ B paccMaTpUBaeMoil Hamu obsacT. ['eomeTpryeckue NoCTPOSHHUS B lyXe aHTHYHBIX MaTeMaTHKOB, MEXaHH-
4yecKkue cooOpa)keHHs1, UCCIIEI0BaHMs B AyXe HOBOM TOT/a aHAJIMTUUECKOH reoMeTpun Jlekapra, ”HPUHUTE3NMAb-
HBIE COOOpaKEHUsI -——B UX TECHOM CIUIETEHHHU BBI3peBaio quddepeHnnanbHoe ucurcienue. [IpiueaeM HeCKOIbKO
MIPUMEPOB, XapaKTePU3YIOLIUX STOT MpOLEeCC.

Vixe B mikone ["anmusest 1711 HAXOXKIEHHS KacaTeIbHBIX 1 HOpMaJieil K KpUBBIM CHCTEMAaTHIECKH MPUMEHSI-
JIUCh KUHEMaTuueckue Metoabl. [Ipu 5ToM KacaTepHas MOsBISIETCS KaK AMaroHallb napajuiesorpaMmMa, CTOpOHaMHu
KOTOpPOTO SIBIISIIOTCS] TOPU30HTANIbHAS U BEPTUKAJIbHASI COCTaBIISIIONINE CKOPOCTH.

DTOT KMHEMaTHYECKUH METO/I 1ajl Ha4yallo PACCMOTPEHHIO Pa3IMYHbIX OPOCAHUH U CIIOXKHBIX IBIKEHUH U
K OIIPE/IeIEHHUIO KacaTelbHbIX B JII000H Touke Tpaekropun. CHCTEeMaTHIecKoe U3JI0)KEHHE METO/Ia U ero IIIaBHel-
mux npuMmenenuit nan B 1640 r. Pooepsans. HecMoTpst Ha BaKHOCTh KHHEMATHYECKOTO METO/Ia, OH OBbLT OYEHb He-
yI00€H, TaK KaK UCXOJWJI U3 UHIUBHUAYaJIbHBIX OCOOEHHOCTEH KPUBBIX M ITOATOMY OBLT HEAOCTATOUHO aJITOPUTMHU-
yeH. [ToaToMy Gornbliie MepcreKTrB ISl ONpe/IeIeHUs] KacaTelbHBIX U HOpMaJiel B TO BpeMsl ITPEACTABIISIT METO/
Hopmauteit Jlekapra, comepakanuiicss BoO Bropoit kuure ero «I'eomerpumn» (u3a. 1938, ctp. 50 u nanee).

Cpsi3anHHast ¢ MeTofoM JlekapTa npoOsieMa OTHICKaHUS KPAaTHBIX KOpHEW anredpandecKux ypaBHEHHUH I1o-
Jy4niia pa3BUTHE Y TOIaHICKOro MaTemaTrka u umxenepa U. I'ymne (1628—1704). IlpuMeHsieMblil B HAIA JHU.
C1oco0, CBSI3aHHBIN ¢ aTeOpanIecKuM CrocoOoM 00pa30BaHus MOCIEAOBATECIBHBIX IPOU3BOIHBIX JICBOI YacTu
anreOpanyueckoro ypaBHEHHUs, MOSBUIICS, ITO-BUIUMOMY BIiepBbie, Y Pomst B konne XVII B. OxgHako Bo3BpaTumcs K
nmuddepeHIransHBIM METOIaM.

Haxonnenue anemenToB auddepeHnaibHoro HCHuCiIeHus Hanbonee ssBHYI0 GpopMy npussio y @epma. B
1638 r. oH cooOmm B iuchbMe JlekapTy, 4To petm 3aaduy olpeielIeHns SKCTpeMallbHbIX 3HaueHni QyHKImu. Tax
ke OJM30K K TuddepeHInanbHOMy HCUHCIIeHHI0 MeTol] DepMa OThICKaHHUS KacaTeIbHBIX K alre0pandeckuM KpH-
BBIM.

Bce pynkuun ®@epma — anredpanueckue MoJIMHOMUANBHBIE. B ciydasx, Koraa B UcCleyeMbIX (DYHKIHSIX
TIOTaJAITUCh UPPAIIOHATIBHOCTH, OH OCBOOOXKIAJICS OT HUX BO3BEACHHEM O0EHX YacTeil ypaBHEHHS B CTEIIEHb.
Brnpouem, B 3TOM y3KOM, CpaBHUTEINBHO, Kiacce GyHKIui Meton depma onpeneseHus KacaTenbHbIX U 9KCTpe-
MaJIbHBIX 3HAYEHUI 00U, CHMBOJIMKa — eanHooOpa3Hast. K coxanenuro, @epma He CTpeMHIICS MyOJIMKOBATh
cBou paboTsl. EMy OBIIO TOCTaTOYHO HAy4HOU Mepenucku. [IpuToM OH MoJIb30BaICS TPYIHO TOCTYIHBIMH IS 10~
HUMaHHS aNreOpanyeckKuMH CpeICTBaMU BHETHI ¢ ero rpoMo3/Koii CMMBONTMKOW. Bruanmo, mostomy He caenan oH
TIOCIIE/THETO, Y’Ke HeOOIIBIIOro, I1ara Ha IyTH K CO3JaHui0 TU(depeHIINaIbHOT0 NCUUCTICHUSL.

K cepenune XVII B. HaKonMIICs OCTATOYHO OOJBIION 3amac CPEACTB PELICHUs 3a/1a4, HbIHE PELIaeMbIX C
nomotneto auddepenpposanus. OHaKo He OBUIO ellle BbIIEIEHO 0co00i onepanmu auddepeHnpoBanus, MoHs-
THUI, PaBHO3HAYHBIX TOHATHUSM NPOU3BOIHOM U muddepennmnana. He Oblia sicHa cBs13b qudhepeHInanbHbIX 1 UHTE-



TpalilMOHHBIX MCTOIOB. MareMaTH4eCKHUi aHaInu3 q)OpMI/IpOBaJ'ICH B paMKax U B TCPMHUHAX anre6p1)1, reoMEeTpuu,
MCXaHUKHU — CJIOKUBIIUXCA YK€ K TOMY BPEMCHH HayK. Tak BcssiKOe HOBOE MaTEeMaTHYECKOE HCUUCIICHUE BCCraa
MIPpOXOAUT MEPUOT q)OpMI/IpOBaHI/IH B IIp€aciiax yxKe CyIJ_IECTByIOH_leﬁ CHUCTEMbI MATECMATHYCCKUX HAYK, UCITOJIB3Ys UX
CpeacTna.

O cBs31 I[I/I(l)(bepeHHI/IaJ'ILHHX 1 UHTEIrpalliOHHBIX MCTOIOB.

[MocnennuM 3TanoM SMOPHOHANBEHOTO MIEPUOA aHATH3a OECKOHEYHO MaJIbIX SIBUJIOCH YCTAHOBJIEHHUE CBSI3H
Y B3aUMOOOPAaTHOCTH qU(epeHIMaTbHBIX U HHTCTPAMOHHBIX HUCCIICAOBAHMA. [100YAUTENBHBIX PUYUH IS STOT'O
0bUT0 MHOT0. OTHUMH M3 BOKHEHUIIIMX OBLTH TaK Ha3bIBaeMbIe OOpAaTHBIC 3a]]aUl Ha KacaTeIbHbIC. 3aauu 3TOr0
THIIA COCTOST B ONPECIICHIH KPUBBIX, HCXOIS U3 3aJaHHOIO OOINEro CBOMCTBA BCeX KacaTeIbHBIX K Hel. Peus uaer
HE O HaXOXXJICHUH BrHOAIOIINX CEMEHCTBA MPSMBIX, & O TAKUX CBOMCTBAX KacaTelbHBIX, KOTOPHIC 3aBUCAT OT IOJIO-
JKCHUS TOUKH KacaHus. TakuMm o0pa3oM, pedb UAET O HEOOXOTUMOCTH peluTh AudHepeHIIuaIbHOS YpaBHEHUE
MIEPBOTO MOPSAAKA C ABYMS IEPEMEHHBIMHU.

OOpartHble 3a/1auu Ha KacaTelbHble UMEJH MPAaKTHYECKOe IpoucxXoxkienne. Hanpumep, MoperiaBaTenu
€Ille B 3MOXY BEJIIMKUX reorpaMuecKux OTKPBITUIH 0OpaTUIM BHUIMAHHE Ha KPUBYIO TTOCTOSHHOI'O HCTUHHOTO Kypca
KOpaOIIs — JIOKCOAPOMHIO. ITO KpUBasl, KacaTelIbHbIe K KOTOPOW MepeceKaroT MepHIHaHbl, IIPOBEICHHbIE B TOYKAX
KacaHUsl, ITOJ] IIOCTOSIHHBIM YIJIOM. Pa3indHbie 00paTHBIE 3a1aYM Ha KacaTelIbHbIC ObLTH MIOCTABJICHBI TAKXKE B I'€O-
METPUYECKOH ONTHUKE U B KHHEMATHKE.

[IpubnmxeHHbIe TpadUUECKIEe METOABI HE MOIJIU CUHUTATHCS YIOBJICTBOPUTEIBLHBIM CPEICTBOM PEIICHUS
9THX 3a7a4. [IombITKY naTh OOIIMA METOX IepBhIM npeanpuHsul JlekapT. OH NpemIoKmIT KiiaccuUIMPOBaTh BCE
anreOpanyeckre KpUBbIe (HeareOpanyecKux KPUBBIX OH, Kak OBLJIO CKa3aHO, HE PaCCMaTPHUBal), PACIIOIOKHUTh HX B
P, OTBICKUBATH MX KacaTelbHbIC U MPOBEPSTh, 00JIAAA0T JI OHH 3aJJaHHBIM CBOMCTBOM. Pasymeercs, mepBas xe
TOITBITKA UCIPOOOBATH ATOT METOA MPO0, IpeANpuHATas JlekapToM Mmpu penieHuy 3a1a4du ae boHa, mokasasa mpax-
TUYECKYIO €T0 HEMPUTOTHOCTb.

Onwmpasich Ha 3TOT pe3yJIbTaT, bappoy pemmt 6oibIIoe Yuciao oOpaTHbIX 3a]a4 Ha KacaTenbHble. C ero co-
YHUHECHUSIMH 3HAKOMHUIINCh MHOTHE yueHbIe, B ToM yrcie HpioTon u Jlewonun. Urak, k cepenune XVII B. MmaTemaTn-
Ka HAXOJIWJIACh Ha TPAaHHU OTKPBITUA TU(GepeHIMATILHOIO M HHTETPAIBHOTO HCUHUCIICHUS. TOYHee CKa3aTh, 3TO OT-
KpbITHE 3aBepiuanock. ['mydoko npas 6but @. DHrenbe, koraa B 1875 1. OH Tak XapaKTepu30Bal paccMaTpUBAEMBIH
HAMHU MEPHOJT UICTOPUH MaTeMaTUKU: «[I0BOPOTHBIM IMYHKTOM B MaTeMaTHKE ObLIa JeKapTOBa MepeMEHHAasl BEIHYH-
Ha. brarogaps aToMy B MaTeMaTHKy BOLIUTH JBIDKEHUE U IUAJIEKTHKA U OJlaroapsi 3TOMY JKe CTajo HeMeIUIEHHO
Heo0X0MuMBIM JuddepeHITnaIpHOe M HHTETPATBHOS HCYUCIICHHE, KOTOPOE TOTYaC U BO3HUKAET M KOTOPOE ObLIO B
00IIIeM U IIeJIOM 3aBEpIICHO, a He n300pereHo, HetoronoM u Jleiiouumem» (. D Hr e nb ¢. JluaniekTuka npupo-
1wl 1949, ctp. 206).



