JEKIIUA 4
AKCHUOMATUYECKOE ITOCTPOEHUE MATEMATHKU B 2I10XY 3JUIMHU3MA. ,,HAUYAJIA» EBKIIMJIA

[epBBle MaTeMaTHUYECKHE TEOPUH, a0CTParupoOBaHHbIE U3 KOHKPETHBIX 3a][a4y MM U3 COBOKYITHOCTEH Of-
HOTHITHBIX 3aJ[a4, CO3/IaIi KaK He0OXOJJUMBbIE, TaK M JOCTATOYHbIE MPEANOCHIIKH IJIsl OCO3HAHUS CAMOCTOSTELHO-
CTH ¥ CBOEOOpa3usi MaTEMaTHKU. DTO OCO3HAHKE B CBOIO OYEPE/Ib BO3OYMIO Y aHTHYHBIX MaTEMAaTHKOB CTpEMIIE-
HHUE CHCTEMaTH3UPOBATh (haKThl MATEMATUKH U JIOTHYECKH ITOCIEI0BATENbHO H3II0KHUTh €€ OCHOBBI. [1og00Has pa-
0oTa SIBIISIETCSI HEOOXOAMMBIM, 3aKOHOMEPHBIM aKTOM JIFO00H HAYKH, CITY)KAIlUM OTHPaBHBIM ITyHKTOM JIJISl €€ JaJlb-
HeWIiero pa3sutus. B aHTUYHOIM MaTeMaTHKe MPOLIECC CHCTEMATU3AIMU U 0000IIEHH s a1 3HAYNTEIbHBIE PE3YIlb-
TaThl K [V B. 10 H. 3. DTOT npoliece Mo CyIecTBY ABISIICA YaCThI0 aHAJIOTMYHOI'O MpoLecca, MPOUCXOAUBIIETO BO
BCEH CHCTEME eCTeCTBEHHOHAYYHBIX 3HAHWH M HALIEIIEr0 IPKOe BBIPAKEHUE B (PHIOCOPCKHX B3TIIsIaX ApHCTOTe-
a1 (384—322 rr. 10 H. 3.). OrpoMHOE BIUSIHUE HA MAaTEMATHUKY TOI'O BPEMEHN OKa3ajH U yCHeXH JOruKu. CIoXuB-
HIecst OCHOBHBIE (DOPMBI MBIIIUIEHHUS YK€ ObUIM CHUCTEMAaTU3UPOBAHBI M UCCIIEAOBAHbI, BBHIIBUHYTHI IIPHHIIMITBI IO~
CTpOeHus AeAYKTUBHOU Hayku. [locimenHss cTajna paccMaTpUBAThCS KaK JIOTHUYECKAs! YCIOKHSIIOIASACS CUCTEMA,
TIOKOSIIIAsICsl Ha TIEPBBIX Hayajax.

AOCTpaKTHOCTH MpeAMETa MATEMAaTUKH U YCTAHOBHUBIIHMECS IIPHEMBI MaTEMaTHYECKOTO JI0Ka3aTelIbCTBa
OBbUTH OCHOBHBIMH MPUYMHAMH TOT'O, YTO MAaTEMaTHKa CTaJla N3J1araThCsl Kak AeAYKTUBHAS HayKa, [TPEACTaBIISIOMast
JIOTHYECKYIO MOCIEI0BATEIbHOCTh TEOPEM H 33/1a4 Ha IIOCTPOEHHE U UCIIOIb3YIOIAs MUHUMYM HCXOJHBIX MOJO0XKe-
Hui. ['eomeTpuueckas popMa CHCTEMbl MATEMAaTHUKH B aHTHYHOU [ peryn, Kak MBI y)ke YKa3bIBaJlH, BEJET CBOE Ipo-
UCXOXKJICHE B OCHOBHOM OT YCTaHOBJIEHUS (pakTa OOJIbIIEH ITOJTHOTH MHO)KECTBA OTPE3KOB 10 CPAaBHEHHIO C MHO-
YKECTBOM palMOHAIbHBIX yrcesl. COUNHEHUs], B KOTOPHIX B TO BPEMsI H3JIaralluch IEpPBbIE CUCTEMbI MATEMATHKH,
Ha3biBanuch «Hauamamuy.

[epBbie «Havana», 0 KOTOPBIX JOULIH JJO HAC CBEACHHS, ObLIM HAMCAaHBI | UMIIOKpaToM XHOCCKUM.
Bcerpeuarores ynomunanus u o «Haganaxy», npuHaanexamux JpyruM aBropaM. OJHaKO BCe 9TH COYMHEHHS OKa3a-
JIUCh 3a0BITBIMU U YTEPSIHHBIMH IPAKTHYECKH C Te€X MOp, Kak nosBuwinch «Havanay Eskinaa. [locnennue nmomyannm
BceoOlee MpU3HaHue KaK CUCTeMa MaTeMaTHIeCKUX 3HAaHHUH, JIOTHYecKasi CTPOrOCTh KOTOPOI ocTaBajiach Hempe-
B30IICHHO! B TeUEHHUE CBHIIIE ABAIIATH BeKOB. Bee 310 Bpemst moau u3ydanu reomerputo no Esknumay. Ero «Ha-
yaJia» JI0 CUX IIOp JIeXKaT B OCHOBE BCEX CUCTEMATHYECKUX MIKOJIBHBIX KypcoB reoMeTpuu. Hayunsle uccnenoBanus
[0 MaTeMaTHKe, B OCOOEHHOCTH JJIEMEHTAPHOM, B OYEHb OOJIBIION CTENEeHH ONUparoTcs Ha cucteMy EBkinza, uHo-
rJ1a moapaxas Jaaxe GopMe ero U3JI0KeHusI.

006 aBTope «Hawam» — EBkiinzie — COXpaHHJIOCh OYEHb MaJIo CBeleHHH. VI3BeCTHO, YTO OH KHJI OKOJIO
300 r. 1o H. 5. B AJleKcaHJpUH, BXOJMBIIEH B TO BPEMs B COCTAaB €ruMeTckoro napcrea. Ilociennee oOpazoBaioch B
pe3yabTaTe pacmnajia MUPOBOH AepkaBbl Anekcanapa MaxkenoHckoro. BeirogqHoe nonoxenue AneKcaHIpuu Kak
TOProBOTO IIEHTPA U [IEHTpa TEXHMYECKUX YCOBEPIICHCTBOBaHUH o0y amino npasureneid Erunra [ITonomees k op-
TaHMU3aIMU Hay4HO-y4eOHOoro IieHTpa — Mys3eiioHa, yTo 0003Ha4yaeT npuodexuie My3. B Myselione ObUTO cocpeno-
ToueHO cBhIie 500 ThicAY pyKomuceii HaygHOro Xapaktepa. Hayunyto paboty B My3eiioHe Ha YCIOBUSIX TOCyaap-
CTBEHHOT0 00OecrieueH st IOCTOSIHHO MJIM BPEMEHHO BEJIW MTOYTH BCE KPYITHEHIITNE yUeHbIe SJUTMHUCTHYECKOH 10X H,
B TOM umcie EBkinn, Apxumen, Anomionuii, Dparocder u ap. braronpusitHoe BiusiHne My3eiioHa Ha pa3BUTHE
HayKU coxpaHsuioch okoio 700 jer; oHO cTajo majaTh B Hayajle Hallel 3pbl B pe3yabTaTe 3aBOEBATENbHBIX BOIH
PUMJISIH, — a 3aTeM NPEeKpaTHIOCh, KOT/a MO JaBJICHUEM PEaKIIMOHHOT'O XPUCTHAHCTBA «SI3BIYE€CKHE» yICHbIE ObI-
JIU M3THAHBI WK YOUTHI, a caM My3eHOH pa3opeH.

[Tpu nHanucanun «Havam» EBkiuz, mo-BUIMMOMY, HE PYKOBOJICTBOBAJICS IIE€IBbI0 COCTABUTD DHIMKIIOIE-
JIUF0 MaTeMaTU4eCKUX 3HaHUI cBoero BpeMeHu. OH CTPEMMIICS, BEPOSITHO, H3JI0KHUTH TOJIBKO OCHOBBI MaTEMATHKU
B BUJIE JIOTHYECKU COBEPLICHHON MaTeMaTHYECKON TEOPHUH, UCXOSIIEH U3 MUHIMYMa UCXOJHBIX ITOJIOKEeHUH. B
9TOM cMbiciie «Hauanay sBIIsSIoTCS paHHUM MPE/IIECTBEHHUKOM COBPEMEHHOTO CIIoco0a aKCHOMAaTHYECKOrO 10-
CTPOEHHUSI MAaTEMAaTHUECKUX HAYK.

«Hauganay cocTosT U3 TPUHAIIATH KHUT, KaXKAast U3 KOTOPBIX COCTOMUT U3 MOCIEI0BATEIEHOCTH TEOPEM.
WHoraa k 5TuM KHUTaMm 100aBisitoT KHUTH 14 u 15, npuHauiexaniye qpyruM aBTopam 1 OJIM3KHUE 10 COEPKAHUI0 K
nociiennuM kauram EBkimza. TlepBoii kHUTe Ipennocianbl ONpeaeIeHus], aKCHOMBI U TTocTynaThl. OnpeeneHus
HMEIOTCS U B HEKOTOPBIX IpYrux kHurax (2—7, 10, 11). Akcrom u moctynaTtoB B Ipyrux kaurax «Hauam» Her.

OnpeneneHnst — 3TO NPEATIOKEHHs, C TOMOIIBI0 KOTOPHIX aBTOP BBOAUT MaTeMaTU4ECKHE TIOHSATHS ITyTeM
uXx nosicHenusi. Hanpumep, «To4ka ecTh TO, 4TO HE IMEET 4acTeil», «KyO ecTb TejecHas QUrypa, 3aKiodaronascs
MEXY IECTbI0 PABHBIMU KBaJpaTaMi» | T. II. DTH TpeutoxkeHust EBKinaa B X0/ie ICTOPUM MHOT'O pa3 Mo/iBepra-
JIUCh KPUTHKE C TOUKU 3PEHHS UX TOJTHOTHI M JIOTHYECKO# onpeneneHHocTH. OTHAKO paBHOLIEHHOW MK Ooliee co-
BEpIICHHOH CHCTEMBI ONpEeeIeHUH MpeIIokeHo He ObL10. [leI0 CBeNoch K TOMY, 4TO B Hallle BpeMst U akCHOMa-
THUYECKOM ITIOCTPOCHHH MaTeMaTHYECKOH TEOPUH €INMHCTBEHHBIM CIIOCOOOM ONHCaHUSI OOBEKTOB 3TOM TEOPUH U HX
CBOJCTB SIBJISIETCSI CaMa CUCTEMa aKCHOM, a 00BEKThI BBOAATCS KaK EPBUYHbIC HEPA3bsCHAEMBIE CYIIHOCTH. UTO XkKe
KacaeTcs omnpeneneHuii EBkinaa, To X ciexyeT paccMaTpUBaTh KaK HICTOPHYECKHU CIIOKUBIIUECS K €0 BpeMEHH
abCTpakIMy peaibHbIX BelleH, BBEIEHHE KOTOPHIX B MATEMATHUKY OCBSIIEHO TPAIUIUECH. DTO — HE TaKOU YK pea-



KU, eCIIM He CKa3aTh HauOoJlee YacTo BCTPEUAIOIIUiics B HICTOPUH, CIIOCO0 BBEIICHUSI MaTEMAaTHYECKUX ONpe/Iere-
HUH.

AKCHOMBI, WJTH O0IIKe MOHATHS, Y EBKIINIa — 3TO NMPEUIOKEHHs, BBOASAIINE OTHOLICHUS PABCHCTBA HJIH
HEpaBEHCTBA BEJIMYUH. AKCHOM B «Hadanaxy nsTh:

1. PaBHBIC OJJTHOMY M TOMY K€, PaBHBI U MEXIy COOOM;

2. Ecnu k paBHBIM MPHOABJISIOTCS PaBHBIC, TO U IEIbIe OYIYT PaBHEI,

3. Eciu oT paBHBIX OTHATH PAaBHBIC, TO M OCTATKU OyIyT PABHEI,

4. CoBMemaronumecs Ipyr ¢ IPYroM paBHBI MEXIY COOOI;

5. Ilenoe Gonplie YacTu.

B ugwciio ucxoaHpIx mojoxenuii «Hadam» BXoAaT mocTynatel (TpeOOBaHMs), T. €. YTBEPKIACHUSI O BOZMOXK-
HOCTH TeoMeTpuieckux nocrpoennii. C nx nomomnipo EBKina 000CHOBBIBAET BCE TEOMETPHUYECKUE TOCTPOCHHS U
aJrOpUTMUYECKHE orepariu. [1ocTynaToB ToXe MATh:

1. Uepes mBE TOUKU MOXKHO MPOBECTH MPSIMYIO;

2. OTpe3oK IpsMOM MOYKHO TPOJOKUTh HEOTPaHUUCHHO;

3. 13 Besikoro neHTpa Jr00BIM pacCTOSIHUEM MOYKHO OITUCATh OKPY)KHOCTD;

4. Bce npsiMble YIIIBI PaBHBI MEXK/TY COOOI;

5. Ecnu nBe mipsiMble, Jiexaline B OHON TUIOCKOCTH, IePECeUeHbI
TpeThel U €CIIM CyMMa BHYTPEHHHX OJIHOCTOPOHHUX YITIOB MEHBIIE ABYX MPSIMBIX, TO MPSAMBIC MIEPECEKYTCS C TOM
CTOpOHBI, TJI€ 3TO UMEET MECTO.

B pa3nmuunbix u3ganusax «Hagamy, a paHee TOro rmepenucunkaMyd 1 KOMMEHTAaTOpaMU, CUCTEMa aKCHOM H
noctynaroB EBkinaa Bujon3MeHsIach 1 JOMOMHsIIACH, IIPHYEM Yallle BCero HeynadHo. Pasymeercs, KpuTuka Io-
CTEIIEHHO BCKPHIBAJIA JJOIMYECKUE MPOOEITbl CHCTEMbI HCXOIHBIX MOJIOKEHUH EBKIIMIA: TIeperpyKeHHOCTh OTpee-
JICHUH, HEOOECIICYUCHHOCTh BO3MOXKHOCTH HAJIOXKEHHS (DUTYD, OTCYTCTBHE KPUTEPHUEB MEPECCUCHUN OKPY>KHOCTEH 1
MPSIMBIX (TEOPEM CYIIECTBOBAHMS) M JPyrue 00Jiee MEIKHE HETOCTAaTKH.

OpHaKo MepBbIe peallbHbIE YCIIEXH B CO3JAHUH CHCTEMbI aKCHOM I'€OMETPHH, 00JIee COOTBETCTBYIOIIEH
BO3PACTAIONIUM TPEOOBaHUAM MaTEeMaTHUECKON CTPOrOCTH, OBUTH JOCTUTHYTHI TOJBKO K KOHITy XIX B. B paboTax
[Nanra (1882), ITeano (1889) u ITuepu (1899). Haunbosee pacnpocTpaHeHHas B HACTOSIIEE BPEMs M OOIICIIPU3HAH-
Has cucteMa akcuoM /. ['mnpbepTa B epBoii pemakimy mossBuiachk B 1899 r. B counHennu « OCHOBaHHS FeOMET-
pum». [Tozaaee ['mnpbepT BHEC B CBOIO CHCTEMY HEMAJIO JIONIOIHEHHUH U yCOBEPIIEHCTBOBaHU. B Hale Bpemst oHa
COCTOUT W3 CICAYIOIIUX IATH TPYIIT aKCHOM:

a) BOCEMb aKCHOM COCIWHEHHUS WM TPUHAICKHOCTH;

0) YeThIPe aKCUOMBI MOPSIKA;

B) SITh AKCHOM KOHTPYEHTHOCTH WITH JIBUKEHUS;

r) aKCHOMa IapajuIelIbHOCTH;

o) JIBE aKCHOMBI HETIPEPHIBHOCTH: ApXUMeIa 1 IHHSHHOH MOTHOTHL.

OTH [STh TPYIIT aKCHOM BBOJISIT OCHOBHBIE OOBEKTBHI TEOMETPHU: MO UKY, NPAMYI0 U NIOCKOCMb, A
TaK)Ke OTHOILICHUSI MKy OOBEKTaMH, BEIPAYKAEMBIMH CIIOBAMU: NP UHAOTENCUM, MeHC 0y UKOHZPYEeHMEN.
OnpeneneHnii ¥ OCTYJIaTOB CUCTEMA COBPEMEHHBIX OCHOBHBIX TOJIOKESHUI HE UMEET.

[Iupoko nonb3ysck uaeei n3oMopdusma, akCHOMaTHIECKasi TEOMETPUS OTBIIEKAETCS OT KaueCTBEHHBIX
0COOEHHOCTEW M3y4aeMbIX OOBEKTOB M UCCIIEAYET JIUIIb BO3MOXKHBIE BHJIBI JIOTHYECKUX CBsI3el Mexay HuMu. [Ipn
9TOM CJIOBAMHU MOYKA, NPAMAsL, HAOCKOCHMb MOTYT OBITh Ha3BaHbl OOBEKTHI, HE TOJIBKO HEMOXOKUE Ha TO, YTO
OHHU 0003HaYaJIM B T€UEHHE BCEH UCTOPUH, HO M OOBEKTHI COBCEM HEI€OMETPHUYECKOM, Ka3aloch Obl, mpuposl. «Ha-
yana» EBKJIMIA Jajeku OT Takoil MOCTaHOBKHM 3a7ia4u reoMeTpHuu. B HUX paccMarpuBaloTcst 0ojiee HU3KHUE, MepBbIE,
CTYNEHH a0CTPaKIMU IIPOCTPAHCTBEHHBIX M KOJMYECTBEHHBIX CBOWCTB NPEIMETOB MAaTEPHAIBHOIO MUPA.

[epeiinem k 0030py copeprkaHust eBKIUIOBBIX «Haua». [lepBbie mecTh KHUT — IUIAHUMETPHYECKUE, U3
HUX KHATU 1—4 coziepKat Ty 4acTh INIAaHUMETPHH, KOTOpasi He TpeOyeT MpUMeHEeHUs Teopuu nponopiwid. [lepBas
KHUTra BBOAUT OCHOBHBIE TIOCTPOCHHUS, ACHCTBUS Ha/l OTPE3KaMH U YIJIaMH, CBOMCTBA TPEYrOJILHUKOB, IPSIMOYTOJIb-
HHUKOB ¥ MapaJUIENIOrpaMMOB, CpaBHEHHE TUIOMAAeH 3THX QUryp. 3aBepIuaroT nepByto KHUry Teopema [Tudaropa u
oOpaTHas eif TeopeMa.

Ha maTepuarne nepBoii KHUI'H BBISIBJSIFOTCSI HEKOTOpPBIE XapaKTepHbIe 0COOCHHOCTH METO/]a MaTeMaTH4e-
CKOTO cykaeHus U popmbl u3noxenus EBxima.

a) Merox paccykacuuii EBkinaa Beerna cuateTudeckuil. s qokazarenbeTBa KaKOW-IMO00 TeOpeMbl OH
HCXOJIUT U3 3aBEJ0OMO CIPABENIMBOIO YTBEP)KACHHS, B KOHEYHOM CUETE OIMHPAIONIET0Cs HA CUCTEMY OCHOBHBIX
nosokeHuH.. VI3 3Toro mocieHero oH pa3BUBaeT MOCIEI0BATEIBHOCTD CIIEACTBHHA, IIPHUBOJISIINX K HICKOMOMY yT-
BepxkaeHnto. OOpaTHBIN MyTh pacCyXICHHUH: PUHIB HCKOMYIO TEOpEMY 3a JIOKa3aHHYIO, BHIBECTH U3 Hee MOCIIeN0-
BaTEJILHOCTH CIIEACTBUMH, BILUIOTH JI0 TOr0, KaK Oy/IEeT MOJTYy4eHO 3aBeIOMO BepHOe yTrBepxaeHne — B «Havyamax» u B
Ka4yecTBe JI0Ka3aTeNbCTB He yroTpedisiercs. B mpoTHBOMOIOKHOCTE CHHTE3Y JPEBHUE HA3BIBAJIH ATOT METOJ aHa-
JI30M.

0) JlokazaTenbcTBa CTPOSTCS MO SMHON CXeMe, COCTOSIIEH U3 CIENYIONX YacTel: (OpMyIINpOBKa 3a/1a-
YH, WM TeOpeMBbI (TIPEeIUIOKEHNUE); BBEICHNE YepTexka sl (GOpMYITUPOBKHU JIaHHBIX 3a/1auu (M3JI0KeHHe); Gopmy-



JIUPOBKA TI0 YEPTEIKY UCKOMOT'O (OMpPEICIICHNUE); BBEICHUE BCIIOMOTaTEIBHBIX JIMHUH (ITOCTPOCHHE); TOKA3aTEIbCT-
BO B COOCTBEHHOM CMBICTIC (J0Ka3aTELCTBO); OOBABICHUE TOTO, YTO TOKA3aHO M YTO TOKa3aHHOE PelacT 3a1ady
WM aJIeKBaTHO MOCTABJICHHOMN TeopeMe (3aKIoUyeHue). B HeCKOIBbKO YIpoIeHHOH GopMe 3Ta cxeMa cTajia Tpaju-
IIUOHHOM M JIONLIA JIO HAIIMX THEH KaK KIACCHYCCKHUI 00pa3ell MaTeMaTHIECKOTO PACCYKICHUS, B H3BECTHOM
CMBICITE 0053aTeIbHBIN 1T MATEMATHUKOB.

B) CpencTBa reOMETpHUYESCKOr0 IIOCTPOSHUS — IUPKYITh U IMHEHKA — MPUHIMITHAIBHO HE TOTPEONISIOTCS
Kak CpeJICTBO u3MepeHus. JInneiika He uMeeT MepHbIX fenenuid. [losTomy u 31echk u ganee B «Hauanax» He uaer
pedb 00 M3MEPEHUH JITHH OTPE3KOB, IUIOMaAeH GUryp 1 00beMOB TEJ, a JIUIIh 00 UX OTHOIICHUSIX.

Bo BTOpO#1 KHUTE paccMaTpUBAIOTCA COOTHOUIEHUSI MEXKTY TIIOMIAASIMH MPSIMOYTOJILHUKOB M KBaPaTOB,
OJ00paHHbIC TAKMM 00pa30M, YTO OHM 00Pa3yIOT TEOMETPUUYCCKUAN amapar AT UHTEPIPETAIIUH aIreOpandeckux
TOXKICCTB U TSI PEIICHUS 3a7a4, CBOISAIIMXCS K KBaJPaTHBIM YPaBHCHHUAM, T. €. TeOMeTpHdeckas aiareopa. Tperhbs
KHHTa TPAKTYET O CBOMCTBAX Kpyra M OKPYKHOCTHU, XOPJI U KacaTeJbHBIX, IEHTPAIbHBIX U BIUCAHHBIX YIIIOB. YeT-
BepTasi KHUTA MOCBSIIEHA CBOMCTBAM MPaBWIbHBIX MHOT'OYTOJIBHUKOB: BIIMCAHHBIX U OMUCAHHBIX, a TAKXKE T0-
CTPOEHHIO MPABMWIBHBIX 3-, 5-, 6- U 15-yrONbHUKOB.

B maToii kaure «Hauam» pa3BuBaeTcs oOIIasi TeOpHsi OTHOIICHUH BEITUUNH, SIBIIIONIASICS IPOOOpa3oM
TEOPHUH JCHCTBUTEIHLHOIO YHCIa B (hOPME, COOTBETCTBYIONICH ACICKHHIOBBIM CEUCHUAM. MBI y)Ke YIIOMUHAIN 00
9TOH TEOPHH B MPEIBIAYIIEH JICKIIUH, Kak 0 Teopur EBOKCca, BBEICHHON B aHTUYHYIO MATEMAaTHKY B Ka4eCTBE 00-
e Teopuu, paBHO IPUTOTHOM KaK I YUCEeN, TaK U JUIsl OTPE3KOoB MpsiMoid. B HacTosmet, nsarol, kuure «Hauam»
MocCJie BBEJIEHUS OTHOIIIEHUH, NX PABEHCTB U HEPABEHCTB JIOKA3BIBAIOTCS APYTUeE dJIeMEHTapHbIE CBONCTRA.

B nocnenyromux npeayioxkeHusIX pa3BUBAETCs TEOPUS MIPOTIOPIIHIA, B TOM YHUCIIEe TPOU3BOTHBIX
(T. €. 00pa30BaHHBIX ITOCPEICTBOM JOMYCTUMBIX IIEPECTAHOBOK M JPYTHX MPEOOpa30BaHHUIA YWICHOB MPOIOPIIUIL).
I'eomeTpuueckre IPUIOKEHUS TEOPUH OTHOIIIEHHUH BKJIIOUEHBI B IIECTYIO KHUTY. B Hell, HanpuMep, T0Ka3aHbl T€O-
peMBI 00 OTHOIICHHUH TUTOIIAACH IPAMOYTOJIFHHKOB U MapajlIeIorpaMMOB, UMCIONTUX OOIIYIO BBICOTY, O MPOITOp-
IHOHAIBHOCTH OTPE3KOB, OTCEKAEMbIX Ha CTOPOHAX yIiia Mapoi MapaIeHbHBIX MPSIMBIX, O IIOX00UH (Uryp u OT-
HOIIICHUY TUTOIIAIeH MOMOOHBIX (PUTYp U T. IT. 37€Ch K€ HAXOAUTCS TPYIIa TEOPEeM 00 AIIIMIITHUSCKOM U THIEPOO-
JIUYECKOM MPHUJIOKCHUH ILIOMIA ek, 0000IIEHHOM Ha MapauieIorpaMMEI.

Crnenyromiasi rpymmna KHUT (KHATH 7—9) COAep>KUT HEKOTOPBIN SKBUBAJICHT TEOPHH PAllMOHANBHBIX yucen. Ka-
3aJ10Ch OBI, B 3THX KHUTaX CIICAOBAJIO U3JIaraTh CHCTEMY IPOCTPAHCTBEHHBIX MPEICTABICHUA — CTEPCOMETPHIO.
OnHaKo HEMOCeA0BaTeIbHOCTh OKAa3bIBAETCS TONBKO KaxKylencs. Jlerno B ToM, uro B koHIe «Hauam» EBkiup uc-
CleyeT MpaBHIbHBIC MHOT'OTPAaHHHUKH M ONPEICSNSICT OTHOIICHHS HUX pedep K AMaMeTpy OMMCAHHOro Imapa. DTu
OTHOIIICHHS BBIPAKAIOTCS, KAK W3BECTHO, KBAJAPATHYHBIMU M OWKBAIPATUUYHBIMU HpPpaIOHATBHOCTSIMH. [lo3TOMY
EBKiuay mpUIUIOCH MPEABApUTEIBLHO PACCMOTPETh MOCTPOCHUE M KIACCH(UKAIIUIO TMOTOOHBIX HpPpaIMOHATBHO-
cteid. UToOBI BBHITIONHUTH 3TY 3a/1a4y, MY O0Ka3aJIoCh HEOOXOIUMBIM B CBOIO OYEpEIb OMMMPAThCS Ha PSII MPEIIONKe-
HUI U3 TCOPHUU PAIlMOHAILHBIX YUCEN (COM3MEPHUMBIX OTPE3KOB). PallmoHaIbHBIC YUCIa B CBOKO OYEPE/h IPEICTaB-
JIAI0TCS Y EBKIIMIa KaK OTHOIICHUS IENBIX YHCENT; MOCICIHIE MTOHUMAIOTCS Kak coOpaHue eauHull. [loaTomy Tak
Ha3bIBaeMble apupMeTryeckre KHUru « Hauam» (kauru 7—9) comeprkaT yUeHHE O MENbIX YUCIAaX U UX OTHOIICHUAX,
B35TOC B OCHOBHOM M3 mugaroperickoir MateMatuku. CoXpaHEHHE MPUHIUITHAIBLHO Pa3IMYHOrO CMBICIIA TTOHATHHA
Yycia ¥ O0IIeH BETMYHMHBI MMOCITY)KUIIO IPUIMHONW MMOBTOPCHUSA B apU(PMETHICSCKUX KHHUTaX MHOTUX (PAKTOB TCOPHH
YHUCeJ, yXKE MONTYYEHHBIX B MTON KHUTe «Hauam.

[NepBas U3 apupMeTHIECKUX KHAT — CEAbMasi — HAYMHAETCSI C U3JI0KEHHS JITOPUTMA TTONIEPEMEHHOT0
BBIUMTAHUA. 3aTEM CIEAYyeT pSAA MPeIIoKeHUH Teopru 1enuMocTd. HakoHel, KHUra COAEep>KUT TEOPHUIO IPOIOPIUiA
JUTS paliMOHAIbHBIX YHCEI.

Jecsitas kaura «Havam» MHTEpecHa B TIEPBYIO o4Yepe/b TPOMO3IKOM U CIIOKHOM KilacchuduKaiuen Bcex
25 BO3MOXHBIX BHIOB OMKBaIpaTHYHBIX HPPALMOHAILHOCTEH, BOCHPOU3BOIUTH KOTOPYIO 3/1€Ch MBI HE CUMTaEM
LenecooOpa3HeIM. B iecsiToit KHUre B Ka4eCTBE JIEMM BBIBEJICHBI pa3IMYHbIE, CAMH MO ceOe BayKHBIE, TIPEIUIOKEHUSL.
[Ipu 3TOM mpesxe Bcero uMeeTcs B BUAY OCHOBHAS JIeMMa METO/a HCUEPIIbIBAHMUS, TIacAllast, YT0 €ClIU OT JaHHOH
BEJIMYMHBI OTHATH YaCTbh, OOJIBIYIO €€ MIOJIOBUHBI, C OCTATKOM MOBTOPHUTH TO XK€ U T. J., TO IPH JOCTATOYHO OO0JTb-
LIIOM YHCIIE IIaroB MOYKHO TIOJTYYHUTh BEJTMYMHY, MEHBIIYIO JII000# 3ananHoil. Kpome Toro, B 1ecaTol KHUTE IaHbI:
Croco0 HaxXOKJCHHUS HEOTPAHUUEHHOT'O YHCIIA «TH(ArOPOBBIX TPOESK» LIENIBIX YHCEN, KPUTEPUI CON3MEPUMOCTH
JIBYX BEJINYMH, OCHOBAaHHBIH Ha aJITOPUTME MONIEPEMEHHOr0 BEIYMTAHHUS, OTHICKaHHE 001Iel HanOobIeH MephI
JIBYX U TPEX palMOHAIBHBIX YUCEI (CON3MEPUMBIX BETUUUH) H JP.

[ocnennue tpu kauru (11—13) «Havamy—crepeomerpuueckue. IlepBas 13 HUX OTKPBHIBAETCS OOIBIINM
YHCIIOM ONpeJesIeHUH, YTO BIIOJHE €CTECTBEHHO, TaK KaK B MPEABLAYIINX KHUTAX BOIPOCH! CTEPEOMETPUN HE pac-
CMaTpPUBAINCE. 3aTeM CIIEAYeT Ps TEOPEM O B3aUMHBIX PACHONIOKEHUAX MPSAMBIX U IJIOCKOCTEH B MPOCTPaHCTBE U
TEOpPEMBI O MHOTOTPaHHBIX yriax. [1ociea IO TpeTh KHUTH COCTaBIISIET PACCMOTPEHUE OTHOIICHHH 00hEMOB I1a-
paJlIEeNEnuIEe 0B U IPU3M.

HccnenoBanne 00beMOB JPYrux JIEMEHTapHBIX TeN (IIMpaMu/l, HIHHAPOB, KOHYCOB H IIApOB) TpeOyeT
00513aTENBHOT0 BBHITIOHEHUS ITPEAEIBHOrO TI0 CYLIECTBY Iepexosa. B neenaanaroii kaure «Hadam» oTHOIIEHUS
00BbEMOB BCEX ATHX TeJl Hal/IeHbI C IIOMOIIBIO METO/1a, MOTy4nBIIero BrnocieacTeuu (B X VI 1B.) Ha3BaHue MeToaa
HCYUEPIIBIBAHHUA.

Wnes sToro Meroja, NpeACTaBIIAIONIET0 CBOCOOPa3HYI0 aHTHUHYIO (POpMY METO/Ia IpeIe]IoB, COCTOUT, Ha-
TpUMep, B clienyromeM: EBKIH ycTaHaBINBAET, YTO MMOJO0HBIE IPaBUIbHBIE MHOIOYTOJILHUKH, BIIMCAHHBIE B KPY-



T'H, OTHOCSITCS KaK KBaApaThl INAMETPOB. 3aTEM KPYI'H «UCUEPIBIBAIOTCS» TOCIIEI0BATEIHOCTIME MPABUIILHBIX
BITMCAHHBIX 2»-YTOJIBHUKOB (n=2, 3, 4,...). OTHOIIEHHUS MOCTETHHUX [IPU YBEITUUSHNH YKCIIa CTOPOH OCTAIOTCS
Her3MeHHbIMU. [lociie HessBHOTO nepexo/a K MpeAeny JOKa3bIBaeTcsi METOAOM OT IIPOTHBHOIO, YTO M TUIOMIAAN
KPYTOB OTHOCSITCS KaK KBJIPAThl MX JUaMETPOB. AHAJOTUUHBIE CYXKIEHHUS TIPEJIENILHOTO XapaKkTepa MPOBOISTCS BO
BCEX CJIy4asX OTHICKaHUS OTHOIICHUH YITOMSHYTHIX BhIlIE Tel. boiee moapoOHO 3TOT MeTo/ Oy/IeT oxapakTepu3o-
BaH B CJIC/YIONICH JIEKIINH.

B nocnenneii, puHamaroi, kaure «Hayam» HaxoasTcs oTHOIIEHHS 0OBEMOB IIAPOB U IIOCTPOSHHUS TISITH
MIPAaBWIHHBIX MHOT'OTPAHHUKOB: TeTpaszpa (4-rpaHHHKA), TeKcadpa (6-rpaHHHUKA), OKTa’apa (8-rpaHHUKA), TOAeKa-
sapa (12-rpanHuka), ukocasapa (20-rpaHHu-Ka). B 3akitoucHre TOKa3bIBACTCS, YTO APYTUX MIPABIIBLHBIX MHOTO-
T'PaHHUKOB HE CYILIECTBYET.

0030p conepxanust «Havam» Moka3bIBaET, YTO ITO COUMHEHHUE MTPEACTABIISET COOOM CHCTEMY OCHOB aH-
TUYHON MaTeMaTHKH. B Hee BXOIAT: SieMEeHTapHasi TeOMETPUS], OCHOBBI TEOPHH PALMOHAIBHBIX YHCEN, 00IIas Teo-
pUs OTHOIIICHHUI BETMYMH U OMTUPAIOIINEC Ha HEe TEOPHs MPOIOPIMI M TEOPHs KBaIPaTUYHBIX U OMKBAIPATHIHBIX
UppaLMOHAIBHOCTEH, 3JIEMEHTHI AJITeOpBl B TeOMETPUUECKOi popMe n MeTo rcuepnbiBanus. CaMbIM XapakTep-
HBIM, OIpeAesIonnM it «Hauam» sBisieTcs: MX cucrema, Oo3BOJISIONIAs BUJIETh B HUX aHTUYHOTO NP E/ANIeCTBEH-
HHKA COBPEMEHHOI0 aKCHOMATHYECKOT0 MOCTPOE’ HUsl MATEMATHYECKUX TEOpHil. B TO ke BpeMst JIornueckas CTpykK-
Typa «Hauam» orpasmia ucTopudeckuii myTh GOPMHUPOBAHUSI MATEMAaTHYECKUX TEOPHH OT MPOCTEHIIHX, THIIA I'€0-
METPHYECKON anredpbl, 10* OoJiee CIIOKHBIX: TEOPUU OTHOLISHHUH, METOIa UCYEPIIBIBAHNS, Kiacchu(uKkalmy uppa-
LIHOHAJILHOCTEMN.

Msl yxe ynmomuHany, 4to «Haudana» EBkiinia ocTaBUIINM HEM3TIIaMMBIH CIIE/l B UCTOPUM MAaTEMATHKU U B
TEUeHHE MHOTMX BEKOB CITY)KHJIH KJIACCUYECKHM 00pa3l[oM MaTeMaTHYeCKON CTPOTOCTH U MOCIIEA0BATEIFHOCTH.
OpHako HEKOTopble ocodeHHOCTH «Havam» oTpakatoT psiJ HeOIaronpHusTHHIX MOMEHTOB /IS JajibHEHIIEro pa3Bu-
TSI MATEMATHKH, CIIOKUBILIMXCS KO BpEMEHH MX HamucaHus. M3mokeHne — reoMeTpruyeckoe, Aae YHciia mpe-
CTaBJIEHBI KaK OTpe3Kku. CpecTBa reOMETPUUECKOro MOCTPOEHHS TI0 CYIIECTBY OIPaHUYEHBI TOJIBKO IUPKYJIEM U
nuHelkol. [ToatoMy B «Hauanax» HET TeOpUU KOHUYECKHX CEUSHUH, alnreOpanueckuX U TPaHCIEHIEHTHBIX KpH-
BbIX. Hakonen, B «Havanax» coBepIIEHHO OTCYTCTBYIOT BEIYMCIIUTEIHHBIE METOIBI.

Bce st HenocraTku «Havam» MO)KHO OBUTO OBI, 10 M3BECTHOH CTEIIEHH, ONPaBaTh Clieln(pUUECKUMHU Iie-
JSIMH UX coctaButens. OHAKO B YCIOBUSIX aHTHYHOCTH 3TOT IEPBbIN ONBIT aKCHOMaTHYECKOT0 U3JI0KEHUST MaTe-
MaTHKU MOT UIMETh CTOJIb PE3KO BHIPAYKEHHBIE OIPAaHUYNTEIbHbIE TEHICHIIUH TOIBKO O]l BIUSIHAEM OOIIUX Orpa-
HUYHUTENBHBIX TEHACHINH HieanucTuieckor gpuiocodpun. [ToaTomy MOXHO cka3arth, uTo «Hauana» IBKiuaa orpa-
JKAIOT KaK BHICOKHH YPOBEHb TEOPETHYECKOTO Pa3BUTHUSI MATEMATUKH, TaK U HEOJArONPUSTHYIO IS ee AajbHeke-
T'O pa3BUTHUS OOIIECTBEHHO-9KOHOMHUYECKYIO M U/ICOTIOTHYECKYI0 00CTAHOBKY KOHIIA IPEUECKOH aHTUIHOCTH.

B Teuenue Bceit MHOroBeKoBOI ncTopun MareMatnku «Havanay sisiuch GpyHIaMEHTOM BCEX [€OMETpH-
YeCKUX M3bICKaHuil. Jlaxe pelaromiee U3MeHEHNe BCEH CUCTEMBI TeOMETPHH, BBI3BAaHHOE BBeJleHHEM B Hadane XIX
B. B pabotax H. W. JIo6aueBCKoro HEEBKINIOBOM I€OMETPHH, B 3HAUUTEIILHOM CTEIICHN CBSA3aHO C IMOMBITKAMH YCO-
BepuieHcTBOBaHUs «Hauamy.

«Hauana» EBxiina 1o Halero BpeMeHH COCTaBIISIOT OCHOBY LIKOJNBHBIX Y4eOHUKOB reomerpuu. [1o uncmy
M3IaHWHA OHU 3aHMMAIOT OJTHO M3 MEPBBIX MeCcT B Mupe. HeoHokpaTtHO oHM ObuTH u3ganbl B Poccuu u B CCCP.
[epBoe n3manue «Havyam» Ha pycckoM si3bike BeIILIO B 1739 r. Camoe 6JIM3KOe K HaM 0 BPEMEHH U3JIaHHUE TTOSBU-
JI0Ch B Tpex ToMax B TedeHue 1948—1950 rr. OHo 00CTOATENEHO KOMMEHTHPOBaHO. 3HAKOMCTBO ¢ « Hauanamm»
EBknnpa, oboramias MaTeMaTuuecKyto KyJIbTypy, HOJIE3HO BCIKOMY MaTeMaTHKY U B HAIIIU JTHH.



