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Mensa nmpuraacAIn IPOMUTATE BaAM JEKIIAK), & O €M, HE CKa-
saau. Pa3 HUYEro onpeaeJeéHHOr'O MHE He OBLIO 3aKa3aHO, BCTAI
BOIIPOC: O 4€M ke roBOpuTh! K €¢9acThIO, B XYH0XKECTBEHHON JIN-
TEpATYPE HAILIACh TMOoAcKaska — «Bariag u mHeuror. Ho y Mens
OyaeT HE COBCEM TakK, Kak TaM, Aabbl He OBLIO ABHOI'O ILIATU-
ara. Y I'puboenosa cxaszano: «O 4ém 6umb HEITO? 0060 BCEMY.
A y MEHA «HEYTO» — ITO HapPa KOHKPETHHIX IPUMEPOB, a BOT
B3 Oyaer 060 BCEM MaTEMaTHKE.

O 3APOXKJAEHNHA MATEMATHKH

Urak, B3rviag Ha Maremaruky. OTKyaa OHA IPOM3OILIA, KO-
rga 1 oae 270 Oewo? CYuTaeTca, YTO HE TOAbKO MAaTEMATHKA,
HO U BCS HAYKd KAK €IMHAA CACTEMA 3HAHUMA, HE 006A3ATENLHO
HEIOCPEACTBEHHO CBA3AHHBIX C MPAKTUYECKON JEATEILHOCTHIO,
I KaK OTJeJbHAaA ¢hepa JeJ0BEeYeCKON ACATEILHOCTH, UMEIOIIEH
CBOEH IIEILK) [OIYY€HNE HOBBIX 3HAHUN, BO3HUK.IA B JpesHen I'pe-
mun. J[o TOro yxke IMEeauch HayIHBIE CBEACHUA, TOI9aC HEMATHIE,
HO, HACKOJBKO MbI MOXKEM CYAUTh, HE OBLIO HAYKHA B TOM CMBI-
cae, KaK A ckasaia. MoxeT ObITh, TO, YTO OBLIO O I'PEKOB, CTOUT
HABBATDL «IPOTOHAYKOMy.*

Y10 OBLIO MOCIE BO3HUKHOBEHMA M TOHAYATY OJECTAIIETO
pasBuTuA Hayku B JpeBmenm I'perum, BBL, BEPOATHO, JHALTE.
Y rpexkoB scradery mepeHsaan apabbl. ITO OBLIA HE TOJBKO
DTHUYIECKUE apalbel, HO M BOOOIE HAPOABI HUCIAMCKOIO MUDA.
Apabckun s3pik, Oyayunm A3eikoM KopaHa, CTal S3hIKOM, KOTO-
PBIM KaXK AR OOPA3OBAHHEIA MYCYJIbMAHUH JOIKEH OLLI 3HATD.
IlooToMy OH cTanr MexaAyHApOAHBIM A3bikoM. HayuHbe TPYaBI
Toxke nucatu no-apabcku. Hy a y apaboB Hayky nepeHAM
€BPOIENIEL. SAEChH HAL0 CACIATh OrOBOPKY, ITO IIEPEX0O] OT IIPO-
TOHAYKN K HayKe IIPOU30IMIEH, IIYCTh HE CTOJb OTYETIMBO U HE-
CKOJBKO mo3gHee, Takxke n B JpeHem Kurae, 1 HUKaKoro rpe-
YE€CKOr'0 BJAUAHUA IPHU 3TOM HEe Morvio O6uiTh. Ho ecam Bo BTOpOM

* (IpoTo»y — 3T0 IIPUCTABKA, IIPOUCXOJAMAA OT I'DEYECKOr'0 (IIPOTOCH,

KOTOpO€ GYKBAJIBLHO O3H3Y3aET «IIEPBOHAYAILHBEINY, HO TEIEPhL €€ YaCTO VIO-
TPEGAAIOT B HECKOIBEKO MHOM CMBICJE: «IIPOTOYTO-TO» 03HAYAET HEYTO TAKOE,
9TO npeimecTByeT TOMY YEMY-TO H H3 9€I'o 2TO 49TO-TO Pa3BHIOCE, HO 49TO
B IIOJHOM MEPE YTHM 4YE€M-TO €IIE He ABAsAeTCA. Hampumep, B 3TOM CMBICIE B
apXeO0JOrMM M MCTOPHUE I'OBOPAT O HPOTOrOCYAapCTBAX.



THICAYEJCTUN HAINEH DPEI PASIAYHBEIE KATAUCKIAE JOCTUXKECHUI —
IIOPOX, PAKETHI, IPUMATUBHOE KHATOIIEYaTaHue, Oymara — mpo-
Huxsan B Erpony, a mger 3a 500 g0 TOr0O TO k€ IPOMIOILIO C
IMEJKOM M BCE DTO OKA3AI0 HEMAJOE BIUAHME HA CPEIHEBEKOBYIO
Jamaaayio EBpomy, TO 0 KUTANCKUAX HAYYIHBEIX AOCTUAKECHUAX
EBPOIENIEI Y3HAIA TOTAA, KOT'Id OHA YK€ B DTOM HE HYXAAIUCH.

NTak, roOBOpPA 0 3apOXKAEHAN MATEMATUKA, HAAO CIEPBA CKa-
34Th O BO3HUKHOBEHUM TPOTOHAYKHU, 4 TOTOM O €€ npeobpa3ora-
HUHU B HAYKY.

IIporonayka sapoamiacs B JpeBmem Erunre m /pesmen
Meconoramun. [pepHue rpexu 006 sToM 3Haau. Ho Hagano aToro
IIPOIIECCA OTCTOLIO OT HUX IPUMEPHO HA, CTOJBKO XK€, Ha, CKOJIbKO
IPEBHUE I'PEKM OTCTOAT OT Hac. CyauTe caMu: MHTEPECYHOMIUN
HaC nepuog B uctopun [pesnen I'penum — 310, rpybo rosopa,
500 ger A0 H. 5. IWIIOC-MUHYC OBECTH JET, IOCIE 9Ero MAET
YyKE DIIOXa DIMHU3Ma. A BOSHMKHOBEHHE IIE€PBOTO ETCUIETCKOrO
rOCyAapCTBa M ITYMEPCKUX T'OCYAAPCTB WIM IPOTOrOCYIAPCTB
B Mecomoramun — 310 npumepro 3000 aer a0 H. D. ILIIOC-MUHYC
HECKOJIBKO CTOJETUH (JIATUPOBKM HA MOEN HAMATH U3MEHAIACH
B NIPEAEJaX STUX ILIOC-MAHYC, HO AJS HAC TO HECYIIECTBEHHO).
IIpumepHO TOrAa X€ BO3HMKIA IUCBMEHHOCTD, W, IIO-BHIAMOMY,
IIPAMEPHO TOCAA XKe YeJ0BEYeCTBO OBJIAJEA0 IIEPBLIMUA 3HAHUAMA,
COCTABUBIIAMH HAYaI0 IPOTOHAYKHA. JHAMUTEILHOE DPA3BUTHE
TIEPBLIE TPOTOHAYKU — TPOTOMATEMATUKA M TTPOTOACTPOHO-
MU — mouaydmaa Bekope nocae 2000 roga g0 H. 5., 1 K CEPEIUHE
BTOPOIr'O THICAYECACTUA A0 H. 3. OHU YXKE ONPEAECTEHHO CIOXUINCE.
[l peBHErpEYECKINE MBICIATENN, TUCABIINE O 3aPOXKACHAM HAYKH,
3HAIM, YTO HuBWwIM3amuu Ermnora m MecomoTamMmm HAMHOIO
IPEBHEE I'PEYECKOM W 4YTO JOBOJBHO MHOIOYHCJIEHHBIE M IIOIIAC
TAJIEKO HE TMPOCTHIE HAYYHEIE CBEJEHUS ObLIM TaM U3BECTHHI 3a-
JOJTO A0 TOr'0, KAK OHU CTAIM JOCTOSHHUEM I'DEKOB, HE3ABHCUMO
OT TOrO, 3aMMCTBOBAIM JU TPEKM STU CBeAeHUA Ha BocToke
mwin Ipuobpenn mx caMocroATeapHO. Ho 9T gpeBHErpedeckme
MBICIATEIA HE YMEIM YUTATL HU ETUNETCKUe neporandbl, HA
MECOIOTAMCKYI KJIMHOINCH, & TENEPh 3TO YMEKIT, XOTb U HE
Bcerjga cBob6oguo. I'pexu Hepeako nmyremecTreoBaimn B Eruner,
pexe B Meconoramumoo, HO Ha 3amagaoM Oepery CpeamseMHOrO
MOpA TOI'Ja UMEIUCH CPeYeCcKue I'OPoJa, ¥ KOTOPHIX OLLIA CBA3M
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co mEOrmMHE qacTaMmu Ilepcuackon UMmnepuu, B ToM qucae u ¢ Ba-
BIJIOHOM, TaK 4TO 1 n3 BaBmioHaA A0 IPDEKOB TOXKE KOE-UTO JAOXO-
amno. KpoMe ToOro, B rpeveckyo snoxy CBasu Mex a1y BaBuioHOM
n ErunToM ObLIM AOBOJBHO PA3BUTHIMU, TAK UTO BABUJIOHCKAA
HAayKa MOIVIA JOXOAUTH A0 rpekoB u 4epe3 Eruner. Ho rpede-
CKMM ABTOP MOT Y3HATh TOJBKO TO HEMHOI'OE, YTO €MY BO BpPeMs
CPABHUTEJIbHO HEMPOJOMKATEIRHOO npebuBanuda B Erunre nam
Baswione Mor cooOHIMTH MEPEBOAYAK WIH UTO PACCKAILIBAIN
IPUE3KNAE U3 DTUX CTPaH. Tak 4TO XOTA 38 HECKOJILKO CTOJCTHA
10 H. D. ECUIETCKUE U MECOIOTAMCKIE aAPXUBHI HAXOJUINCE B KY 13
JYYIIEM COCTOSHUM, YEM TO, YTO JOILIO A0 HAC, MMOJOXKEHHUE CO-
BPEMEHHBIX MCTOPUKOB OTYACTH JYYIIE, YEM APEBHErPEYECKUX.
NomxHo OBITH, M3-38 TOCO, YTO UX BO3MOXHOCTHA O3HAKOMJICHUA
C ETUIIETCKIMA X MECOIMOTAMCKAMY HAYIHBIMHA CBEAECHUAMHA OBLIN
OrPAHUYEHBI, APEBHETPEYECKNE WMCTOPUKMA HAYKH, HACKOJBKO
M3BECTHO, HE OTMEYAIH KAYECTBEHHOI'O OTINYHAS BO3HHUKIICH
y HUX Hayku OT nporoHayku [IpeBuero Bocroka. T. e. oHm He
OCO3HABAIA INIABHOI'O JOCTMKEHUA CBOMX COOTEYECTBEHHUKOB!
Yro xe BCE-Taku IOBOPWIM APEBHUE TPEKU O HAYAIBHOM
DTame 3aPOXKACHAA HAYKM (KOTJa, KaK MBI TEIepPb 3HAEM, OHa,
ObLta, emié npororaykon)? OHu camTanmm poauHOM Haykum Eru-
IIeT, XOTA TEMNEPh M3BECTHO, YTO B MecomoTaMum OHA BOIHUKIIA
HE33aBUCHMO M YTO B HEKOTOPBIX OTHOIIEHUSIX YPOBEHB BABHJIO-
HAH ObLT HAMHOI'O BBIIIE. JTO CBUAETEALCTBYET O TOM, ITO CBA3U
¢ ErunroMm B I'penum Obinm srydine HaraXeHwI, 4eM ¢ BaBuaoHOM.
Kax moaaran Apucrorens, 3apoXACHNE MATEMATUKA OBLLIO CBSA-
3aHO C TEM, UYTO Y €IHOETCKUX XKPENoB OBLIO MHOTO CBOOOIHOTO
BPEMEHN U OHU PA3MLOILIAIN O BO3BRIUEHHHIX Ipeamerax. [py-
IMEe aBTOPBI, W Opexjae Bcero 1'epogor, KOTOPBIA CaM HOOBIBAI
B Erunre, cBA3LIBAIN 3apP0OXK JEHIE MATEMATUKNA, & TOYHEE MEeOMe-
TPUH, C MPAKTAIECKON HEOOXOAMMOCTBI) — 3EMJIEMEDPHBIMUA Da-
6oramu. (Kcraru, caMo Ha3BaHUE «CEOMETPUAY MO-TPEUECKMA KAK
pa3 u O3Ha4aeT wemiaemepuey.) B Erunrte neobxoguMocTs B OBI-
CTPOM ¥ TOYHOM IIPOBEJAECHUM 3€MJEMEPHLIX PaboT CTOATA OCO-
6enno ocTpo. o HegaBHErO BpEMEHM — OO0 CTPOUTEILCTBA ACy-
AHCKOU ILIOTUHEL — HWw1 eXXerogHo, HAYMHAA ¢ HIOHA, PASIABAICA
Ha HECKOJBLKO MECAIEB, 3aTOIVIAA 3HAYUTEILHYIO 9acTh Huuab-
CKOU JOJUHBL M IPAHOCA Ha 33TOILICHHBIE IOJA IJIOJOPOIHBIA M.
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Ilocae cnmagenna BOABI HEOOXOAMMO OBLIO BOCCTAHABIANBATE T'Da-
HUIEL [IOJIEM U JOPOTH, 8 TAKXKE ONMPEeIeaATb, KAKYI YaCTb TOrO
WIA MHOT'O YIACTKa B DTOM TOAY BCJIEACTBUE MPUIMHEHHBIX DPa3-
PYINEHIT UCIOIB30BATh HE YIACTCA — DTO OBLIO HYXKHO JJISA YTOY-
HEHUA PasMepa Haaora. K >TOMy MOXHO J00AaBUTh, ITO 3EMJIE-
Mepue TPEOOBAIOCH TAKKE IIPU KPYITHOMACIITAOHOM CTPOUTETh-
CTBE, OY1b TO CTPOUTEILCTRO MUPAMHI I, XPAMOB, JBOPIIOB WA UD-
PUraIMOHHLIX KaHATOB. B MeconmoraMuu BOIPOC HE CTOSI CTOMB
OCTPO, HO BCE XK€ U TaM CIyYaJuCh HABOJTHEHUA U BEIUCH CTPOM-
TEJbHBIE PAOOTEI, BKIYAA UPPUCAIAOHHBIE, TAK YTO TOXKE UMe-
JaCh HEMAJIaA IMOTPEOHOCTL B 3EMJIEMEPHBIX paldoTax.

KTo xe 6vu1 npas, Apucroreas mm L'epogor? Adymaro, 910
B M3BECTHOU cTemeHm npasel 06a. B Hoaee obiem gyxe MOXHO
CKa3aTh, 9TO PEIb UAET O 331a9aX TPAKTUIECKOrO IIPOUCXOK I6-
HUAS U O PA3BATUMA MATEMATUKA, & OTIACTA U TPOTOMATEMATUKH,
IO0J AEUCTBUEM BHYTPEHHE mpucyinux er mpudnd. O6a daxTopa
AEUCTBYIOT U B HAIOW JHU, TOJBKO HAAO MOACHUTH, 9TO TEIEPH
IUISL CAMOM MATEMATHKH «IIPAKTUYCCKUANY XAPAKTED MMEIOT U €8
IIPUMEHEHNA B APYTMX HAyYKaX, AaXke €CIN TOHAYATY IPU DTOM
pedb UAET O BHYTPEHHEM DPA3BUTHHU DTHUX HAYK, a HE 00 UMX mpak-
TUYIECKUX TPUMEHEHUAX. BOmpoc MOXeT CTOATH TOJBKO O B3a-
uMHOM OanaHce 5TUX ABYX (PaKTOpPOB — OBLIA JU UX POJbL B TOM
WM MHOM CJaydae Oojiee WM MeHee PABHOMPABHOM WIA XKE POJb
OJHOr'O M3 HUX OLLIA BEIYIIEH.

IlpumMernTENBLHO K CAMOMY HadalIy, BUIUMO, IpaB l'epogor.
[peBHENIINE JOINEAINNE O HAC MATEMATHYECKNE TEKCTHI ABJSA-
I0TCA yaeOHUKaMu, aIPECOBAHHBIMMA HE XKperaM, a macmaMm. Kak
YKa3BIBAIOT UCTOPUKHA, B TO BPEMA BOOOMIE HE OBLIO OTAEJBHOIO
COCJIOBUSA XKPEIOB, a NX 00A3AHHOCTY MPU CIyYae BBITOJHAINA YBa-
XKaeMBIe TpaXJaHe, MUPSHE, BO3BPAIIAACh 3aTEM K CBOUM OOBIY-
HbBIM 3aHATAAM. llucnbr ke ObLIM TOCYAAPCTBEHHBIMM CJIYXKa-
IIAMHA, KOTOPBIE JOMXKHEI OBLIH PACIpeaepaiTh 3apabOTHYIO ILIATY,
IIOACIUTHIBATD HAIOT'Y, BEIMUGIATE, CKOJBKO 3€PHA HAA0 /s Ipu-
I'OTOBJIEHUS TAKOI'O-TO KOJAYECTBA, X1€0a WIM IINBA, BHIYUCAATH
ILIOIIA AN ¥ 0OBEMEI, IEPEBOANTD OHU MePHI B apyrue. [as >Toro
HA,0 YMETh IPOM3BOANTH BHIYUCAECHUA, B TOM YHUGIE U C AP0OsA-
MU, 4YEMY IHUCIBI M YIWIACh Ha NPUMEPAX, COAEPKAINIUXCI B UX
y41e0HMKAX.
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Hageroch, BaM AOCTABUT YAOBOJILCTBHUE CJAEAYIOMMAN OTPHI-
BOK, HOCAIIAA HE MATEMATUYECKUU, a8 CATUPUYCCKUAUN XaPaKTED.
ABTOp manupyca 00paIaeTCA K PEATEHOMY MIM BBIMEIILIEHHOMY
UCIY, KOTOPBIA 3aHUMAET BEICOKOE IIOJOXKEHWE, HO B ACUCTBHU-
TEILHOCTHA HEKOMIIETEHTEH U KOTOPHIN, IMOX0XKE, MMEET BO3MONK-
HOCTBL DKCILIyATHPOBATH ABTOPA!

«fI x0uy 00BaACHUTE Tebe, 9TO 5TO 3HAYUT, KO'Aa THI ['OBO-
puinb: ,f mucen, orgaromun npuxkasel apMun®. Tebe mopy4ueno
BBHIKOIIATEL 03€p0. ThI NPUXOAUINL KO MHE, CIPAIIUBACIIL O 3aIIa-
cax JJs COAZaT u ropopuinb: ,,Cocunranm mae >10%. Th OcTaBds-
eIIb CBOIO PabOTy, U HA MOHU ILICYH CBAINBACTCA 334448 — YIUTH
TebA, KakK €€ HaJd0 BHIMOJHATL. Sl cTaBmio TebA B TymuK, KOTAa
IIPUHOILY TeOe MOBEJEHNE OT TBOEIrO I'0CIoAnHA, Tebe — ero nap-
CKOMY ITHUCITY ... MYyAPOMY ITUCIY, HIOCTABIEHHOMY BO [VIABE DTOr0
BOMCKa. HaalexnT caeaaTh HACHNL mIsg noabémMa* B 750 goxTen
IVIMHBL U 55 JIOKTE! IINPUAHBL, COCTOAILYIO 13 120 0T AeIbHEIX AIHA-
KOB M TOKPHITYIO MEPEKJIAAUHAMM M TPOCTHMKOM. Ha BepxHem
koH1e eé BuicoTa 60 1oxTen, a B cepeaune 30 JOKTEN; YKIOH €€ —
ABaX 6L 10 15 JokTen, 8 HacTIaA — b JokTen. CIpallnBaioT y BO-
EHAYAILHAKOB, CKOJIBLKO ITOHAL00ATCA KUPIUIEN, X Y BCEX IUCIOB,
1 HA OJUH HUYEro He 3HaeT. Bee oMM HagewTces Ha Te06da 1 rOBO-
pAT: ,, Thl MICKYCHBIN IHUCEI[, MO APYT, COCIATAN DTO HAM IOCKO-
peu. CmoTpu, uMa TBOE CaaBUTCA. CKOJIBKO XK€ HAJIO0 AJA DTOrO
KAPIIIen? “»

W3 5TOr0 OTPHIBKA BUIHBI HEKOTOPHIE M3 OO0A3aHHOCTEN
nucna. Peds maéT HE O KAKAX-TO MHUCTHUYECKMX TaWHAX MHU-
PO3aHNA WIN, ITO TO XKe, H0rOB, I€I0 MOKHO OBLIO OLI OXKUIATH
OT XPEIOB, & 0 BECbMa, [IPO3ANIECKNX AeJaX, TPEOYIONINX ompee-
JEHHOU KBanudukanmu. BuagHO Takxke, 9TO yXKe TPU C IMOJOBAHOU
TEICAYN JET Ha3a ] OOBEKTHUBHO IPOrPECCUBHBLIM MPOIECC Pasdae-
JEHUA TPYAQ AOIIENT O TOr0, YTO BUAHLIA OPraHU3ATODP HAYKH
(mpoTOHAYKM) MOT GBITH HE OYEHL B HEU CWJIEH.

Ha 6Gouaee mosamem srtame (m, moxer OuiTh, Gomce B Bapn-
J0oHe, yeM B Erunre), BUAAMO, CHICPATA CBOI POIb U «BHLICOKUE)
MOTUBHI BMECTE C COOTBETCTBYIOMMME BO3MOKHOCTAMA B CMBICJIE

* B 1o BpeMsA 3HAYUTEIBHYI) THXECTh HOJAHMMAJH, BKATHIBAA €€ Ha Ha-
cbinb. [lognéMHbIE GIOKH THIIA MOJHUCIACTOB H300pEIn mo3JHee.



JOCYra, 0 9€M 'OBOPMI ApuCTOoTeab. ZKpEnsl TOXKE MOIVIA BhHI-
CTYIATb Ha CleHy. MM He IPpUXOAUIOCH MOJCIATHIBATH HTHUCJIO
KAPIUYEH, HO OHU, MOXET OBITb, B3aHUMAIUCH ACTPOHOMUEH
pagl acTPOJOTMYIECKUX npeackaszamun. Torga zHe MOMVIO OBITH
peIr O COCTABJICHUM [OPOCKONOB, TPEOYIOIMIEM 3HAHWUA IIOJO-
KEHUS ILIaHeT Ha HebOe, HadYMHaA C MOMEHTA DPOXJIEHUSI TOLO
JHUIA, I KOTOPOrO COCTABAAETCA TOPOCKOI, M HA MHOCO JIET
mocae Toro. Ho rorga Obuia, Tak CKa3aTb, ¢IIPOTOACTPOJIO-
CUs», JEJABIIAA IPEACKA3aHMsA Ha O00Jee KOPOTKHE OTPE3KHU
BPEMEHU Ha OCHOBaHMHM O0J€e OIPDAHMYEHHBIX JAHHLIX O BHE
Heba. C pasBuTMEM ACTPOHOMMM B HEM IOABMJIACH HEMAIO-
BAXKHAA BEIMACGIATEILHASA CTOPOHA, TPEOOBABIIAA HEKOTOPOMU
MaTEMAaTUKN. BrpodeMm, HACKOJIBKO BO BCEM DTOM YYaCTBOBAIA
Kpeubl — HEm3BeCTHO. M3BECTHO, YTO 3aBEAOMO CYIIECTBOBAIA
aCTPOJOTH-TTPOPECCUOHATEI, KOTOPEIE HE OBLIM XKPEIAMM.

B BaBMIOHCKOM MPOTOHAYKE YXKE ONPEACIEHHO MTPOUCXO U
IEPEXO] K HayKe. B KIMHOMMCHBIX TEKCTaX PAaCCMOTPEHO MHOL'O
3a/0a4, HE MMEIOIIAX OTHOIIECHUS HM K KAPINYIAM IS HACHIIH,
HA K IPYTUM BHAAM IPAKTUYECKON AeATEAbHOCTH. PakTuaeckn,
TaM PEIaNTCA KBAAPATHLIE YPABHEHUA U TaXKe OTEJbHLIE YPaB-
HeHusa 60Jee BBICOKMX CTeneHen — u 210 6e3 aaredper! Baswu-
JOHSHE 3HAIM TaK HaswBaeMyio Teopemy Ilucaropa u Teopemy,
OOPATHYIO K HEM. JTO KAK Pa3 MOIVIO MMETh OTHOIIEHUE K 3€M-
JEMEPHIO, TIOTOMY YTO MO3BOJAJO C MOMOIIBI) BEPEBKUA TTOCTPO-
AThL OPAMOM Yroa. B fosee mO3gHiO DIOXY, KOrga B I'penmum
VXKE 3apOANIACE HAYKA B HalllEM CMBIC/JAEC CI0Ba, KaKME-TO I'éOMe-
TPUYIECKUAE TOCTPOCHUS HA MECTHOCTH C IIOMOIILI) BEPEBKHU YXKE
oupeaeatHHo npoum3BoamInchk. Ha ceu ¢c9ér mMmeeTcsa IpaMoOe CBU-
AeTeabCTBO JeMOKpuTa, KOTOPHIA ¢ TOPAOCTHIO 3aaBuia: «B mo-
CTPOCHUHN JAHAMA C JOKA3ATEALCTBAMHA A HAKEM He OBLLI IIPEB3OU-
A€H, JaXKe TaK HA3LIBACMBIMHU CCHINCTCKAMU TapIeJOHABTAMI ™).
B caoBax /leMOkpuTa YAMBUTEILHO YIOMUHAHHUE O JOKA3ATEIb-
crBax. Hu B 0gHOM erMmeTCKOM MJIM BABUJIOHCKOM TEKCTE HU-
9ero MOXOXKEr0 HA JOKA3aTeabcTBa HEeT. HO, ¢ Apyron CTOPOHHL,
9aCTh BABIWJIOHCKOM IPOTOHAYKN JOCTULVIA YXKE TAKOT'O YVPOBHS,
KOI'/Ia, COOTBETCTRBYIOIIME PE3YJbTATEI HEBO3MOXHO OBLIO TIONY-

* I'pedeckoe CI0OBO «rapHeOHABT» O3HAYACT ¢HATATHUBAIOMIMKA BEPEBKY».



IuTh 0€3 KAKUX-TO PACCYXKJICHUM, MOXKET OBITH M HE AAIOMIMX
MCYEPITBIBAIONIE CTPOrOr0 A0KA3aTEILCTBA, HO MTPUOIMKAIOTIAXCA
K HeMy. A /leMOKpHT COCTA3AICA C MAPIEIOHABTAMI B JOBOJBHO
O3 JHEE 110 MACIITabaM APEBHEETUIIETCKOA UCTOPUMA BPEMS. Y BEI,
IIOBTOPAIO, YTO HU OJHOI'O TEKCTA ¢ A0KA3ATEILCTBAMU 0 HAC
HE AOILIO. YBEPEHHO PEKOHCTpyupyeTcsa Omaromapsa Hosee 1mosi-
HUM MHIAACKUM HCTOYHUKAM TOJBKO OJHO-€IUHCTBEHHOE PACCy-
XK JEeHUEe — JOKa3aTeJbCTBO TeopeMul Ilndaropa.

TEOPEMA IIH®ATOPA
U IADPATOPOBLI TPOUKHA

Ilycts a, b — xaTeTH IPAMOYTOJLHOIO TPEYTOJIBHUKS, C —
ero runorenysa. llocrpoum kBagpatr ABC D co cropoHon a + b
n BO3bMEM Ha ero cropomax AB, BC,
CD, DA takue Touxu E, F, G, H co- D b Ga C

orBeTcTBEHHO, 94T0 AEF = BF = CG = a

= DH = a. HWapIMH cioBaMu, OT Ka- H b
xaou m3 BepumH A, B, C, D orkaagur-

BAETCA MO OTPE3KY AMMHBL 4 B Hampa- 7
BJICHUX K CACAYIONIEM BEPIOMHE; «CJAEITY- a
IOMIENY BHAYAT (CISAYVIOMIEH B MOPAIKE )l
ABCDA». Ham xBaapar pasbuBaerca A @ FE b B

Ha 4eThIpEXyroasHuK EFGH u gerwipe

IpAMOYTrOabHEIX Tpeyroasunka EBF, FCG,GDH, HAE. Y xa-
KO0 U3 TPEYTOJbHUKOB OJMH KaTeT PaBeH a, a Apyrou — b.
SHAYAT, BCE DTU TPEYI'OJbHMKU PABHBEI, TAK YTO, B YACTHOCTH,
LAEH = /BFE. Tunorenysa paBHa ¢, & ILIOMALL TPEYTOJIb-

HUKa €CThb %ab. Y dermpéxyroasauxka FFGH pimHa KaxXgon

CTOPOHBI PABHA C, TaK 4TO 3TO poMb. Kpome Toro, Bce ero yris
npsameie. Hanpumep, /ZHEF = /AEB — /BEF — /AEH =
= 180°-/BEF—-/BFE = /EBF = 90°. Urtax, FFGH — xBa-
IpaT CO CTOPOHOH C, TAK 4TO €ro ILoma b pasHa ¢2. Ho cymMa
ero IIOMAIA W IUIOMAAed YETHIPEX TPEyTOJbLHUKOB PaBHA ILIO-

1
A1 UCXOTHOTO GOTLINOTO KBAAPaTa, T. €. ¢ +4- Eab = (a+b)*.

JleBas 9acTs paBHa ¢’ + 2ab, a mpasas — a® + 2ab + b?, oTkyaa
M BUAHO, 9TO ¢? = a? + b?. Mu ncnoab3oBain arrebpandecKyro

0



CAMBOJIUKY, KOTOpOK B BaBmioHe He OLLIO, HO BaBMJIOHCKHUE Ma-
TEMATAKUA YMEJIU TIPOJENBIBATE BCE, UTO 3AeCh Tpebyerca, nnade,
XOTA 2T0 U OBLIO 60JIEE TPOMO3 AKO.

IJTO CaMO€ TIPOCTOE U JErKO 3ATTOMUHAIIIEECA JOKA3ATENb-
cTtBO Teopemul Iludaropa, kakoe s Bugea. Temepb €ro 4acTo UC-
OJB3YIOT B mKoae. Ho ecan BB mocMOTpUTE YI€OHUKM, KOTOPHIE
OBLIM IPUHATHL KAK OCHOBHBIE B TEYECHUE AIUTEILHOTO BPEMEHH,
TO BuI TaM ero He Hanaére. [lovemy? Heyxenu ux aBTOpEHL, J10a7
BIIOJHE CBEAYIIME WM YMHEIE, HE 3HAIU DTOT0O PACCYXKJICHUA, W3-
BECTHOI'O YK€ HECKOJIBKO THICAY JET, WIN HE MOHUMAIA, YTO OHO
IOHATHEe, MPOIIe, Jy4ine 3amoMunaeTcsa, dem apyrue? Ilosgaee
A CKaxy, B 94€M, IO-MOEMY, 3J€Ch IEJ0.

C reopemon Iludaropa csasama apudmeTndyeckas 3agada.
MMerTes Takne TPOMKMA HATYPATBHEIX (T. €. IEJbIX TOJOKATE b
HBIX) 9UCEI L, Y, 2, 9TO

z° +y* =22 (1)

Ux maseBaioT mugaropoBeIMU Tpoukamu. Hampumep, rogarcs
yncta £ =3,y =4, 2 = 5: 9+ 16 = 25. 310 npumep. A MOXHO
JA YKa3aTh BCE MA(aropoBHl Tpouku (Z,y, 2)?7 NuwiMu cioBaMu,
MOXHO J HAUTH BCE PEIIeHNs ypaBHEHHA T + y° = z° B HaTy-
panbHbIX Yucaax! (B cBasu ¢ TepMuHOIOrHEH OOPATATE BHAMA-
HHUE, 9TO PELlIeHMe — DTO He OAHO 4muciao, a Tpu.) [la. Otser

TAKOB: KaXJ0€ TAKOEe PEIIeHNE MOXHO IDEJCTABATH B BAAE
z=1(m?>—-n?), y=2mn, 2z=Im*+n?), (2)

rae [, m, n — HaTYPaIbHBLIE YUCIA, IPUIEM 1 > N, AIA B AHAIO-
TMYIHOM BAJE, B KOTOPOM Z M MEHAIOTCA MecTaMu. MOXHO 9yTh
KOPO4€ CKA3aTh, 94T0 T, Y, Z U3 (2) CO BCEBO3MOXHEIMU HATY PIb-
HBIMA | ¥ 7 > 11 CyThb BCE BO3MOXHBIE perneHns (1) ¢ TOIHOCTHIO
10 nmepectaHoBku x u y. Hanpumep, rponka (3,4, 5) momydaercs
mpul=1,m=2,n=1.

To 9T0 mpu JOOBIX HATYPAILHBIX [, M, L C M > N TPOUKA
(z,y,2), onpeaensemas coniacHo (2), asaserca pemenuem (1),
MOXHO IPOBEPUTL HEMOCPEACTBEHHO IYyTEM IPOCTOr(O BBEIYMHACIE-
HUA, X 1 HA DTOM OCTAHABIUBATHCA HE Oyay. MuTepecHo apyroe:
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noyeMy Jgio6oe pemrerne obsasareasHo uMmeeT Bua (2)7 O6 sTom s
u Oyay rosoputb. Ha camoM gene, kak T0O 4acTO OBIBAET, «IIPO-
KPYy4uBasA B 0OPATHYIO CTOPOHY» MOM PACCYXKICHNAA, TOXKE MOKHO
I0Ka3aTh, 4TO JK00as TPOUKA B, (2) ABAACTCA PEILIEHAEM, HO Ha,
DTOM A TOXe He OyAy OCTAHARIMBATHLCA. ITO IPU IEPECTAHOBRKE
X U Y CHOBA MOJYIAETCA PeIneHne — 06 5TOM U TOBOPUTH HEYErO.
Ilo-BuguMOMy, BABWIOHAHE 3HAIM DTOT OTBET, HO KAK OHHU
K HEMY IPUILIA — HEM3BECTHO. (Bmpodem, HE ACHO, 3HAIX JM
OHH, 9TO Bce pemenusa (1) mpeacTraBuMul B Buge (2), aa U 3a-
OABAIUCH JA OHU TakKuM BompocoM. HMmeercsa mpaBaonmogoOHas,
XOTS U TUMOTETAIECKAA, PEKOHCTPYKIIAA UX PACCYXKICHAU, B KO-
TOPOM BTHUM BOIIPOCOM HE B3AJAOTCH, & UIIYT CrI0co0 Kaxk-HuOyIb
NOyIATh MO6ObIIe pemenni.) Kak ero mosaHee MOKa3BIBAIH
OPEBHUE IPEKA — H3BECTHO; IO CYIIECTBY, UX JOKA3ATEALCTBO
B MO/JEPHU3MPOBAHHOM BUE (C ABHBIM UCIOIL30BAHUEM AIreOphI)
BOCIIPOM3IBOANTCA BO MHOIMX KHUTAX, U, BEPOATHO, MHOTME U3 BAC
ero 3Ha0T. A g X049y pacckas3aTb HECKOIBKO 60Jee IPOCToe JOKa-
3aTENLCTBO, KOTOPOE A Y3HAI B CBOM CTYAEHIECKUE I'OJBL OT MO-
ero oguokypcHnka FOper Mamuna. Hume HOpun UBanosua Ma-
HIH — YWIEH-KOPPECIOHACHT POCCHMMCKOM akaJeMUM HAYK, Ja-
ypear JleHMHCKOM mpeMumn, OAWH U3 AUPEKTOPOB MEXIYHAPOI-
moro Maremarudeckoro uacruryra uMm. Makca Ilnanka B Boxne.
Hu 01HOTO 13 >TNX BBICOKAX TUTYJOB BpOoae ObI HE HY KHO, YTO0BI
IpUAYMaTh TO IPOCTOE PacCyXAEHHWE, KOTOPOe A Cemdac pac-
CKaXy; B MCTOPUM HEOMTHOKDPATHO OBIBAIO, ITO JIOOMTEIN TIPH-
OYMBIBAIA KyIa 00J€€ 3aTeMIMBEIE BEIn. TeM HEe MEHee, s HUALE
B JATEPATYPE HE BCTPEYAI DTOCO PACCYXKACHUA. Brpodem, He
MOI'Y MOPYYATHCA, 9TO €0 HULE HET WA 4TO HHUKTO, KPOME
Manuza, TAKOro JOKa3aTeJbLCTBa, HE MOD IPUAYMAThb. lak 4TO
HE HCKJIOYEHO, 9T0 KTO-HUOYAb M3 BAC DTO PACCYXKICHHUE 3HAET.
Ho yx TO4YHO, 9TO TakuxX Cpead BaC HE MOXKET OBITh MHOI'O — pac-
CYX JACHNE €CJIHA U ABMACTCA H3BECTHBIM, TO HE OOIIEN3BECTHLIM.
CroepBa HECKOJBKO MPOCTHIX 3aMEYAHUN, KOTOPLIEC MPEIIIe-
CTBYIOT U OOBIMHOMY JAOKa3aTeabCTBY. Kcau z, y 1 2 uMerT 06-
mmu geamreas k > 1, ckaxem x = ku, y = kv, z = kw, vae u, v,
W — HATYPaJbHBIE YUCJIA, TO SACHO, 9TO TPOUKa (U, vV, W) CHOBA,
asasercs pemenneM (1). O6paTHO, €CIM MEL 3HAEM KAKOE-TO Pe-
menune (Z,y,2), TO, YMHOXKUB DTA TPU TUCIA HA KaKOe-HUOYIb
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HATYPAJIbLHOE Kk, MBI CHOBa moay4uMm pemeHue. llosTomMy MOxKHO
OCPAHHYUTHCH PABBICKAHNEM PEIICHMMA, HE MMEIOIINX OOIIero jae-
aaTensa. B maHHEBM MOMEHT peds uAET 06 o0meM aeIumTenae BCex
Tpéx yuceqa. Ho ecom OBI y ABYX M3 DTHUX YUCENI, CKAXKEM Y & U ¥,
ObLI OOIMU JEANTENb, TO TOT XKE JEIATENb ObLT OBI I Y TPETHETO.
[IloaTOMY MBI MOXEM OI'PAHAYUTEHCA PASBLICKAHUEM PEIICHAN, B KO-
TOPBIX JIOOBIE ABA 9MCIS, (X XY, T U 2, Y U Z) HE AMEIOT OOIIUX
aemrenen, 60apmmx 1. ITO BRIPAXAIT JIOBAMU: PACCMATPUABA-
eMBI€ 9UGIA T, Y, 2 IOIAPHO B3ANMHO IIPOCTHL

[Tpu | # 1 vucaa z, y, z B (2) HE B3AMMHO MPOCTLL: OHA UMEIOT
obmmu geaureas [. Tax 4T0 ecan MBI MHTEPECYEMCH TOJBKO B3a-
AMHO NPOCTBIMA I, Y, Z, TO AaA Hux B (2) moaxuO OmTh | = 1,
1 YTBEPXKACHNE, KOTOPOE MBI XOTUM JOKA3aTh, HECKOIBKO YIIPO-
A TCA: HATYPAIbHBIE pemeHns (I, Y, 2) ypasaeraus (1) ¢ B3auMHO
IPOCTHIMHA &, Y, 2 C TOYHOCTHIO A0 MEPECTAHOBKU T U Y IPEACTA-
BAMBI B BHE

r=m?—-n% y=2mn, z=m?+n? (3)

rae m, N — HATYPAIbHBIE YUGIA U M > N. J3aMeTbTE, 4TO A
BOBCE HE YTBEPX a0 00paTHOro: 4ro aobsie (I,y, z), oIy dat0-
IECA COMVIACHO (3) ¢ HATYPATLHEIMHA M > 71, ABIAIOTCA PeEIIe-
aueM (1) u mOmapHO B3AMMHO HOPOCTHL PelneHueM 5Ta TPOUKA,
Oyaer, HO YUCIA T, Y, 2 HE O0A3ATEIBHO TIOJAYIATCA B3AUMHO IIPO-
cTeIMHA. Beab eciim y m 1 1 €CTh OOIUHU AEJUTENb, TO OH BOUAET
(1axe ¢ KBaAPATOM) U B L, U B Y, XU B 2.

Tax 9T0 ecam OBI A XOTEJ HACTAUBATL HA O0OPATHOM YTBED-
AgeHuu, 910 absie (Z,y, z), ToLydalmumecs contacHo (3) ¢ Ha-
TYPAIbHEIMEA M > 1, OyayT pemenuzeMm (1) ¢ mOmapHO B3aXMHO
OPOCTBEIMHA I, Y, Z, TO A, CAMOE MEHBINEE, JOMXKEH OnLI Obl YyTOY-
HATD: C B3AUMHO IPOCTHIMA 11 U 1. A OBLIO 6BI TAKOTO Y TOIHEHUS
nocrarogno? OxaswpiBaeTcsa, HEeT (BHAYALE, JOKEH CO3HATHCA, S
6LLI0 MOAYMAT, 9TO 4a, HO MeHA monpasuan). Beab ecaun m u n
068 HEIETHERIE, TO I NOLYYATCA YETHRIM, & § B (3) Bcerga 9€THOE.
Ho ecmt ogHO M3 umcea m, n 9€THOE, a APYrOe€ HEIETHOE, TO &
TTOJMYYIUTCA HEIETHBIM, U OOIIUM C Y ¥ HET'O MOT ObI OBITH TOJBLKO
HEYETHLIM ACAUTEAb. LOrga Y £ U § MMEETCA M HEYETHRIM IIPO-
crou geamTens p. Pas 2mn geiuTes Ha p, TO M WIA 1L ACJAATCA
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Ha P, & TOTAQ, Pa3 M —n? TOXKE ASIATCA HA P, TO X BTOPOE U3 IU-
cea1 m, N AeIUTCA Ha P, T. €. I U 7 HE B3aUMHO IPOCTHI, & MbI
yXKe perman, 9To OyaeMm OpaTh TOJABKO B3aUMHO IPOCTHIE M, 7.
Ho riaBrOE, 9TO DTOr0 HaM cendac He HyXHO. HaM HaA0 TOJBKO
YCTAHOBATh, 9TO pemeHue (1) ¢ B3aMMHO HPOCTHIMUA HATYPaIb-
HBIMA Z, Y, 2 00A3aTEILHO IPEACTABAMO B BUAE (3) ¢ KAKUMU-TO
m, M, & 9YTO IPH KAKUX-TO APYTHUX M, T MOT'YT IOJIYIUTHCS pe-
INEHAS ¢ HE B3AMMHO MNPOCTHEIMA I, Y, 2 — DTO HAC CEUYac HE
KaCaeTCo.

[pyroe samedanne COCTOUT B TOM, 9TO KOI'Jd MBI OI'DAHU-
YMBAEMCHA PEIIEHUAMA C TOMAPHO B3AUMHO TPOCTBIMUA I, Y, 2, TO
OJHO M3 YUCEJI T U Y AOMKHO OBITh YETHHIM, & APYrO€ — HEYET-
HEIM, 2 IPHA DTOM, KOHEYHO, HEYETHO. JleMCTBUTEIBHO, €CIA X
n y 06a YETHLIE, TO OHM HE B3AMMHO MPOCTHI, & UMEIT OO0mun
geautens 2. Kcau xe oHu 06a HEYETHRBI, TO MBI MOXKEM HAIMUACATH,
910 £ = 2r — 1, y = 28 — 1 ¢ HEKOTOPBEIMUA HATYPAIBLHBEIMHA T, S.
Orcroaa

22=2r-12+25s-1)2 =4(r> —r 4+ 5% — 5) + 2.

Ioxyuaercs, 9To 22 geamrcs Ha 2, HO He geaurces Ha 4. Ho aro
HEBO3MO2KHO: €CJIHA 27 HEIETHO, TO 22 1 Ha 2 HE JEIMTCSH, & €CIN 2
48THO, TO 2° geamTca Ha 4.

Pa3 ogu0 13 4ucen £ u y 9€THO, a APYTO€ HEYETHO, TO MOXKHO
CINTATH, 9TO HEIETHO Z, & YETHO Y, — B IPOTUBHOM CJIYIAE MEI
IPOCTO M3MEeHNM 0003HadeHusa. BOT Teneps HAMMHAETCA TVIABHOE.
[lepemumenm (1) Tax:

Z i 2 2

I, 0003HaYAA — YEepe3 U M — 4Uepe3 v, B Buae u° — v° = 1,
Y Y

T. €. (u+v)(u—v) = 1. 4 u v CyTb YACTHBIE ABYX HATYPAIb-

HBIX 9UCEJ, T. €. MOJOXNTEIbHEE PAIMOHATBHLIE IUCaa (Ipoou).
U+ v TOXE PAIMOHAILHOE U0, IPUIEM TOIOXKNTEILHOE. JI1060e

v m
TAKOE YUCI0 HPEACTABAACTCA B BUJAE HECOKPATHMOHM APobm ;;

3A€Chb M U N — HATYPAJIbHBIE YUCIA, IPUIEM B3AUMHO IPOCTHIE

13



(pa3 apobb HECOKpaTuMaa). A ecan %(u —v)=1,TOU—V = %

Urak,
u+v= %,
n (4)
Uu—v=—,
m

e M, N — B3aMMHO IPOCTHIE HATYPAIbHBIE YuCIa. PaceMaTpu-
BaA (4) KaK JMHEUMHYIO CACTEMY YPABHEHUA OTHOCUTEILHO U, U,
pemmM eé, MJad 9ero AOCTATOYHO CJIOXKWUTL DTU ABA YPABHEHUS,
OTKYAa IOJIYIATCA 21, W BBEIYECTH BTOPOE M3 NEPBOI'O, OTKYIA
IOJIYIUTCA 2U:

:u:—, = =

m? + n? x m? —n? (5)
2mn y 2mn

2w

Orcoma BUAHO, KCTATH, 9TO 1M > N.

z
Mgzr 3HaEM, 9TO — U — — HeCOKpaTuMmele apobm. Ecau Owr

Y Y
2 2

MBI 3HAIA, ITO APOOH TOXKE HECOKpaTuMad, TO u3 (5)

2mn
cpasy caeaoBamm 6u1 coorHomenua (3). Ho moxa 9ro mbr TOr0

z z

HE 3HAEM; OJHAKO O Apobax 7'y MBI 3HAEM, YTO OHU HECOKPATHU-
mere. [lopromMy u3 (5) MBI BpaBe CAEMATEH 3aKIIOICHAE, HECKOABKO
6osee caaboe, wem (3): CyIecTByeT TAaKOe HATYPAILHOE K, ITO

m?+n®=kz, 2mn=ky, m’—n®=kz. (6)

HMonycTumM, 9T0 kK “MEeT HEYETHLIN IPOCTON ACAATEID P. To-
raa 2mn JeJIUTCS Ha P, 4 Pa3 DTO HEYETHOE MPOCTOE HUCI0, TO
m Wi 1 geauTca Ha p. Ho Torga m OgHO M3 CIAraEMBIX B JEBOU
qacTu paBeHCTBa M2 + n? = kz, n ero mpasas 4acTb AEJATCA
HA P; BBIXOJUT, 9YTO ¥ BTOPOE GIATAEMOE B JIEBOU YACTH TOXKE 1e-
aurca Ha p. IloayvaeTes, 4TO U m, U N JEAATCS HA P, XOTA OHA
B3anMHO NpocTel. UTaK, y k HeT HEYETHRIX IPOCTHIX ACIUTEICH,
TaK 4TO k €CThb CTENEHb JBOMKHN. BCIOMHMM, 4TO y — 4E€THOE
quciao, y = 2w. Iloaywaercs, uro 2mn = 2kw, mn = kw, n ecan
k — crenenb ABOUKM (C HEHYJEBHIM IOKA3aTEIEM), TO YUCJAO 1M1
véTHOe. Torma xoTa ObI OAHO M3 unMcea m, n — Yéruoe. Ho u3
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m* +n° = kz cregyer, 9T0 m? +n° — 98THOE YHCIO, K €CJIH BIO-
OaBOK OJHO M3 YUCET N WIA 71 — YETHOE, TO U JAPYTrOe AOJKHO
6biTh 9éTHEIM. CHOBA, y m u n mHameéaca obmuu gemmrens. Ocra-
ércA mpU3HATH, 9TO k = 1, a 5T0 1 03Haqaer (3).

O IEAYKTHBHOM INOCTPOEHUHA
MATEMATHKH

Ha >ToMm MuI paccranemca ¢ ApeBauM BaBmwionoMm u mepene-
cémes MuicaeHHO B /[ peBHiow I'pennio, rie, Kak yke IrOBOPMIOCH,
IPOTOHAYKA IPEBPATWIACE (WIM, JYdINe CKA3aThb, OKOHIATEIHHO
IPEBPATUIACH) B HAyKy. JTO MPOUIONLIO HE TOJBKO C Ma-
TEMATUKOM, HO u ¢ (miocoduen, acTPOHOMHUEN, reorpaduen,
OMOJOrMEr; OTIACTH DTO HAYAIO IPOUCXOAUTH C HEKOTOPBIMU
qacTamu pusukn (co crarmkon m axycruxon). Cyms mo Bcemy,
PAHO WIM TO3JHO DTO BCE PABHO NPOM3OMLIO OBl (JOKa3aTENb-
CTBOM CIyxuT Kuram), HO TOMy, 9TO 2TO IPOM3OILIO MMEHHO
B I'penun, xax nmonaraioT, CIOCOOCTBOBAIM HEKOTOPEIE OCOOEH-
HOCTH T'pPedecKoro obmiecTBa. B I'penunm BuepBBIE B UCTOPHUU
TIONYIWIu O0IIEeCTBEHHOE 0400peHne BCE BUABI TBOPIECTBA, IPO-
AYKTABHOM AYXOBHOM AEATEABHOCTH, B TOM GHCIE U JIAIIEHHLIE
HEIIOCPEACTBEHHO'0 YTHAMTAPHOrO 3HadveHumsa. (OOmecTBeHHAs
I KYJAbTYypHasa OOCTAHOBKA OBLIA TAaKOBAa, 4YTO IUPOKYIO WN3-
BECTHOCTb MOJYYAIN aBTOPHL JaXKE TEX OTKPHITHUA, KOTOPHIE HE
IMEIN [PAKTUYECKOM IEHHOCTH. I'pedeckomy oOmecTBy ObLI
IPUCYI] AYX COPEBHOBATEIBHOCTH, HPUYEM IVIABHBIM MIPU3HA-
Batachk nobena, AaBaBIIasg CJIAaBY, TOrJa KaK MaTEPAATLHBIX
fuaar ¢ HEM MOIVIO M HE CBASBIBATBHCA, M B JIOOOM CAYy4ae OHHU
He OBLIM TVIABHBIM. lakKOe MOJIOXKEHUE CIOKWIOCH B IPEYECKOM
cropre — Bee 3HapT 060 OumMunagax, HO Ha CaMOM jgee OBLIO
MHOI'O COPEBHOBAHUU, PECYIAPHO IPOBOAUBIINXCA HA PASIAIHBIX
YPOBHAX, OT OOIIErpevecKoro A0 cyryb0 MECTHOT'O. JaTeM ITO
B T€X WIA HHBIX (OpMax pPaCIpPOCTPAHWIOCH HA HHTELIEKTY-
ATHHOE TBOPYECTBO — HA UCKYCCTBO (OCOOEHHO HA JUTEPATYPY
M MY3BIKY ), TO3AHEE Ha (uaocoduio u HaAyKy. Takoe OTHOIICHHE
CO3TABAJ0O CTUMYJIBI M5 IIOMCKOB B CAMBEIX PA3IUYHBIX HallpaBiIe-
HASX WHTEMLIEKTYAIBHOI'O TBOPYECTBa. B MaTeMaTuke OhICTPO
CTAaI0 ACHO, YTO A0OMTHECA OOIMIEIPU3HAHHBIX U HEOIIPOBEPXKMMBIX
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peE3yAbTaTOB 34€Ch MOXKHOQ, JUIIL IIPDAMECHAA CTPOO JOI'MYICCKAC
paccyxgeHua. JIoam, IyBCTBOBABIOME DACIOJOXKEHHUE K TAKOU
NeATEILHOCTH, UCILITEIBAINA IPU DTOM OCOOOr0 POJAa MHTE/LIEK-
TYAIbHOE HACIAXKACHUE, TPUIEM DTO, KOHEYHO, OBLIO TakK XK€
n Ha /IpeBHeM BocToke, HO B I'penum ge yKTMBHOE TTOCTPOEHME
MATEMATAYIECKON TEOPHUMA MPUOOPEI0 CTATYC PecreKTadeabHOrO
3aHATUA, A PAHBIIE BCE DTU AEAYKIUM OBLIM JAYIHBIM JEJ0M
MUCIA 4, KOHEYHO, HAKEM HE CACTEMATU3MPOBAIUCH (B OTIAYAE
OT pe3yabTaroB). Her COMHEHMH, 9TO MO KpauHen mepe B Ba-
BIJIOHE IIPOBOIMINCH KAKNE-TO HETPUBUAIBHBIE MATEMATHIECKIE
PaCCYXKAEHUSA, HO CHCTEMATHYECKOE JEAYKTHUBHOE W3JIOXKEHUE
reoMeTpun (K KOTOPOKM y IPEKOB B OCHOBHOM CBOAMWJIACH BCA TO-
TOAIITHASA TEOPETUIECKAA MATEMATUAKA) — JOCTUXKEHAE TPEKOB.
IlnogaMu MHOTOBEKOBOU PAbOTHI, B PE3YJILTATE KOTOPOU BCA
MaTEMATHKA, & HE TOJABKO T€OMETPUSA, IPUOOPETa CUCTEMATHAIE-
CKUU XapPaKTeP, MBI IIOJL3YEMCA HA KaXJOM IIary, HE 3aMedasd.
Anre6pa n OyxkBeHHBIE OO03HAYMEHUA B HEM — DTO JAOCTUKEHHUE
VK€ HE I'PEKOB, & OTIACTU apadoB, OTIACTHA €BPOICUIIEB IIEPUO LA,
IIEPEX0a OT CPEIHMX BEKOB K HOBBIM. MBI Ha KaxXK/OM IIAary uC-
IIOIB3YEM, UYTO OT IEPECTAHOBKHU CJAArAEMBIX CYMMAa HE MEHAETCA
1 IPYCUE 3AKOHBI apU(PMETHIECKAX U AIreOpanIeCKuX JeUCTBUA.
Ho Beap 5170 HaA0 OBLIO OCO3HATE M OTYETIUBO CHPOPMYINPOBATD,
4TOOBI ITOTOM DTO, TAK CKA3aTh, BOILIO B HAINY [LIOTh X KPOBb.
B mxoae 6osmee miaum MeHee AEAYKTUBHO, OMAPAACH HA aKCHU-
OMHI, cTpouTca reomerpuda. Ho, K coxaleHWIO, IPU AETYKTUB-
HOM IIOCTPOECHUU HAYKHU, MPEXJe 9eM BeI qobepérech 4O Aen-
CTBATEJBHO COAEPKATEIBHBIX U 3apaHEE HE OYEBUAHBIX YTBEp-
X JEHUU Bpoae xoTa Oel Ton xe TeopeMnl Iludaropa, npuxognres
JOBOJIBHO IOJC0 BO3UTBCA C PA3IUIHBIMHU IIPOCTHIMH (paxTaMu
BPOJE TOrO, YTO AUAMETP AETAT KDY IIOIOJAM WA YIVIBI IIPH
OCHOBAaHMHA PABHOOEAPEHHOrO TPEyroabHuKa paBHel. (O6a orm
YTBEPXKJEHUA MTPATTUCHIBAIOT, OO0OCHOBAHHO mwiam Her, Pamecy —
I'PEYECKOMY MYIPEIy, [0 IPeTaHuiO NEePBLIM HAYABIIEMY pPaspa-
f6aThIBATD JEAYKTUBHYIO TPAKTOBKY reoMerpuu. C 4MCTO Ipax-
THIECKOM TOYKHU 3PEHUS — HUYEro cebe Myaper: maxe peOEHOK
TOIIKOJBbHOI'O BO3PACTa, KOTAa JSIAT AOJOKO IMOIOIAM, PEXKET ero
9epe3 UEHTP, T. €. OH IIOHUMAET, YYBCTBYET, AOI'aABIBAETCA, ITO
DKBATOPHAIBHAA ILIOCKOCTh JGINT IIapP HOIOJAM, — DTO II0CIOK-
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Hee geqaeHus xkpyra! Ho geno B ToM, 4TO u Taxme Bemm HAIO0
NOKA3BIBATE. Ja BCE HAJIO ILIATUTD.

CoycTs ABe THICAYH JeT OJUH MOJIO 0K YEJ0BEK, CKOPEE JaXKe
ioHoma, duTail «Haganay Esxianga. On uuranr popMyampoBKy Te-
OpPEMEI, Ha CEKYHY 3aYMBIBAJICA, IIPEACTABAAA cebe, 0 IY€M uaeT
p€Yb, EMY CTAHOBWJIOCH ACHO, YTO OHA, BEPHA, U OH, HE YUTAaA JOKa-
3aTEIbCTBA, EPEXOAWI K CASAYIONIEMY YTBepxkaAeHniO. IlapeHéx
HE TIOHUMAT CYTH AEIYKTUBHOTO MOCTPOECHUA TEOMETPHAN U 3A8MEM
OHO HYXHO. YUTO X, OH OBLLI HE TIEPBLIM X HE IIOCAETHHM B DTOM
otHOIEHnU. Toasko 510 6bL1 HBIOTOH.

Tax xkax 370 O6b11 HbOTOH, TO BOOCIEACTBAMA OH ITO ITOHSI.
[l1s CBOErO BPEMEHM OH KaK Pa3 B HanOOJbIIEN CTEICHN CIEI0BAT
HOPMAaM JeJyKTUBHOI'O IOCTPOCHUA HAYIHOM TEOPUM.

B mkxone OOBIMHO HET BO3MOXHOCTH HIOJIHOCTBIO pPa3Bep-
HYTb JAEAYKTUBHOE TOCTPOEHME reoMerpun. W HEe moTomy,
9TO DTO IOXHO (BermomHMTE, HBIOTOHY NHEDPBHIE IPEAIOXKECHUS
EBxinga BoOOIIE KA3aTUCh OYEBUAHBIMHA), & TOTOMY, UTO DTO
CKYYHO M HEIIOHATHO, 3849€M DTO HYXHO (BCIOMHHTE O HEM XKe€),
n Tpebyer Bpemenu. W Hamo caeauTb, kKak OBl HEHAPOKOM HE
MCIOJIL30BATEL ITO-HUOYAbL COBEPIIEHHO HAM ACHOE, HO 9Er0 MBI
IIOKa 9TO €mié He aokasaau. IIpeanpuHUMAINCh ePOHYIECKHE
ycmanda, 4YTOOBI paspaboTaTh CPABHUTEJIBHO NTPOCTYIO, JETKO
0003pUMYI0 AKCUOMATHUKY U YTOOBI CTPOTO JIOTHMYECKOE MOCTPO-
€HUE TEOMETPUU HA €€ OCHOBE OBLIO IO BO3MOXKHOCTU KOPOTKUM
1 Ipo3padHeiM. IlocaegHee JOCTHAXEHNE B DTOM HAMNPABICHUNA —
yuebuuk A. B. Iloropeaosa. Ho m ero mHasmBaloT TPYIHBIM
M, TOBOPS HEMOYTHUTEILHO, «3ayMHBIM». MHE KaxXercsa, <€ITO
B 00mEe0oOpa3s0OBATEILHON IIIKOJE, PACCIMTAHHOU HY BCEX IIOJ-
POCTKOB M IOHOIIEM M AEBYIIEK, HE3ABMCUMO OT TOrO, Y€M OHU
OyAyT 3aHMMATHCHI BIOCJEACTBUU, AATH IIOCAECAOBATEILHOE YU-
CTO JeAYKTUBHOE MOCTPOEHUE IeOMETPHU HUKOTAA HE YIACTCA.
(I He rOBOPI 34€CH O CIEMINKOJAAX (PUBUKO-MATEMATUIECKOTO
HAIIPABICHUS. )

MHue kaxercs, 9TO TO IPOCTOE BABMIOHCKOE JOKA3ATEIBCTBO
teopeMul lludaropa, KOTOpOEe IPUBEAEHO BBIOIE, JOJC0E BPEMA
OCTABAIOCH KEPTBOM» TIIETHHIX HOIBITOK MPUAAATE U3I0KEHAIO
reOMETPUM CTPOTO ACAYKTUBHBIM XapakTep. Bemxb B HEM wnc-
IOABL3YIOTCA ILIOMIAIA, 3HAYAT, IPU CTPOr'0 NOCIEJOBATEILHOM
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N3JOXKEHNN IIPpEAMETd €I'0 Ha A0 OTVIOKNATE A0 TOr'O BPEMECHHA, KO-
raa OyayT M3y<9arThea ILOMaan. A B caMomM TEOpeMe pedb HAET
0 JJAHAX OTPEIKOB, M XOPOIIO OBI TPUBECTH €€ B COOTBETCTBYIO-
meM MeCTe, 334000 A0 miomagen. KpoMe Toro, ¢ CaMuMHI ILIO-
MAAAMA, €CIA MBI A0 HAX YXK€ JOILIA, UMEIOTCA CBOU CJIOKHO-
ctu. Ilxomianb HE ABAAETCA TEPBUYHBIM TOHATHEM, (PUTYPHUPY-
IONMUM B aKCUOMAaX; 3HAYUT, HAJAO JaTh OUDPEICJCHUE TLIOIIAIH,
a 9TO He Tak-TO mpocTo. lIpaBaa, HAauOOABIIINE CAOKHOCTU CBA-
3aHBL C ILIOMIAAbI0 KPUBOJIMHEMHON (PUCYPHI — YECTHO TOBOPA,
s COMHEBaIOCh, YTOOHI B IIKOJILHOM KYPCE 3TO MOXKHO OBLIO Cie-
JaTh YIOBIETBOPUTEALHBIM ObOpa3oMm. Ho B moxasareabCTBe Te-
opembl Iludaropa HaM HYKHBI TOJIBKO MHOTOYTOJBHUKH, V HAC
Beb TaM OBLIA YETHIPE TPEYTOJbHUKA M ABa KBajgpara. C HuMu
aeqo obcrout gay4me. Hago Takxe 3HaTh, 9YTO IJIOHMIAAb (PUCYPHI
PABHA CyMME ILIOMIaaen e€ dacren. Ilo4eMy MBI YBEPEHEI, 4TO
510 Tak?! MHTYUTUBHAsA YBEPEHHOCTD, [I0-MOEMY, UMEET OTHOILIIE-
HHME HE CTOJIBKO K I€OMETPHM, CKOJILKO K (pusuke. MuI mpeacTa-
BasAeM cebe GUrypy CASJAHHOU M3 KAKOrO-TO OJHOPOIHOIO MaTe-
puaia, TOrAa €€ ILUIOMIaIb IPOIOPIUOHAILHA KOJNIECTBY COAEp-
XKAIIErocA B HEM BemecTsa — eé macce. Jamee nogpasymesaercs,
9TO KOTJa MBI PA3JeIsaeM TEJ0 Ha HECKOABKO YacTeM, CYyMMa UX
MaCC PaBHA MAaCCe MUCXOMHOrO TeNd. JITO MOHATHO, MTOTOMY UTO
BCE COCTOUT M3 aTOMOB M MOJIEKYJ, U PA3 UX YUCIAO HE U3IMEHU-
JIOCh, TO HE M3MEHUJIACh U UX CyMMapHaa macca. Ho mogymanre,
Ha KAKO€ KOJUYIECTBO DKCHEPAMEHTAILHEIX (PU3NIECKUX (PAKTOB
OIIMPAETCA DTO Hale paccyxgeHume. M Beab 5TO OTHIOAb HE I'€0-
MeTpua. BrnpoueM, ecTh OJMH ME€OMETPUIECKMN MOMEHT, TOXKE
HYXJAIOITNNCA B PA3BACHCHUU. Beab, COOCTBEHHO, MACCa KYCKa
OJHOPOAHOIO MATEPHUAIY IPOIOPIIUOHAILHS €0 O0BEMY; 3HAYUT,
HAJ0 3HATH, YTO OOBEM «wIMCTay, umemero ¢dopMmy gaHEOU du-
CYPBI, IPONOPIIAOHAIEH €€ ILIOMAAA. JTO YKE OTHOCUTCA K CTe-
PEOMETPUN U ABJACTCA YTBEPXKACHUEM U O ILIOMALAX, U 00 00B-
émax! CuaoBoM, ckoab O6bl HM 6bL1a OOGOCHOBAHA OIBITOM YBE-
PEHHOCTB, 9TO ILIOMALb (PUCYPHI PABHA CyMME ILIOIIAAEH €€ 9a-
CTEA, B IE€OMETPHUH HAJAO0 DTO AOKA3HIBATH. J34€CHh OLATHL-TAKA
BO3HUKAIOT HEIPUATHOCTHA C KPUBOJNHENHBIMHU (DUTYPAMU, HO JJIA
MHOI'OYI'OJBHUKA, Pa3bUBaeMOr0 Ha MHOI'OYI'OJILHAKY XK€E, BCE 00-
CTOUT AOBOJBLHO IIpOoCTO. B Hauvane Beka CymecTBOBaIM y4eh-
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HUKK (IIOBBIIMIEHHOM CJIOXHOCTH), B KOTODBIX BCE DTO AEJAIOCH
akkyparHO. Hwuaero oco0eHHO CGI0XKHOTO 3A€Ch HET, HO Tpely-
eTCs BpeMsa, KOTOPOro B O6IIE00PaA30BATEIBHON INKOJE XBATATD
Ha 2TO He MOxeT. B yueOnuke Kucené€ra CymieCcTBOBaHME ILIO-
AU, UMEIOMIEX TO CAMOE CBOUCTBO, KOTOPOE MBI Cemdac 006Cy-
XK TAaEM, Y9€CTHO IIOCTYJAPOBAIOCH KAK HEKOE OIIYIIEHNE, IPUIEM
T'OBOPHJIOCE, ITO DTO HA CAMOM €€ BEPHO, HO MBI 3TOI'0 JOKA3bI-
BaThb HE OyaeM. Tax 4T0o u TeopeMa llndaropa, ecmm e€ g0xa3wl-
BaTh C ILIOWAAAMMA, B YACTO JOIHMIECKOM OTHOIICHAN OCTAHETCSA
HE COBCEM AOKA3AHHOM.

JaMedaHne: pas3 yx A 00 2TOM 3arOBOPMWI, TO OCTAHOBIKCH
HA, TOM J0KasaTeabcTBe TeopeMmul Iludaropa, xoTopoe paHbime
B IIIKOJIE OBLTO, TAK CKa3aTh, OCHOBHEIM. OQHO HE
obpamaeTes K IIOMIAASAM, 4 OCHOBAHO HA IIPO-
CTOM T€OMETPUYECKOM MOCTPOEHNU U TMOoA00mMu
BO3HUKAIOIIAX IPHA STOM TPEYrOabHUKOB. Omy- d
CTUM B NOPAMOYIOJbHOM TpeyroabHuke ABC
¢ npaMeiM yrvioM B Bepmmae C Beicotry CH H
Ha runoTery3y AB = ¢. OcuoBaune H BLICOTHL e
pasbuBaer runorenysy Ha orpesku AH = d C - B
u BH = e. Kak aerxo BuieThb, IOJYYAOTCA
napsel n0A00HBIX TpeyroasHukoB ACB u AHC,
BCA n BHC. Hanpumep, ZACB = ZAHC (06a st yrua
npsaveie) u LBAC = ZCAH (370 %€ OauMH M TOT XKe Yroua).
Orcroaa

A

€

b

?

?

d
b

@
c
2 _ 2 _
a GIeIOBaTEIbHO a° = ce, b° = c¢d. Bor u noay4daercsa, 9To
a’ +b> =c(d+e)=c’.

JTO HUYYTh HE [IMHHEE BABWIOHCKOI'O JOKa3aTeabcTBa. HOo —
HE 3HAI0, IO KAKAM TICAXOJOTMIECKUM ITPUIMHAM, — BABUJIOHCKOE
AOKA3aTEILCTBO BOCIPUHAMACTCA U 3AIOMUHACTCA JEr9e.
Mexay mpodYumM, IPUBEAEHHOE BHIIE IPOCTOE AOKA3IATEIb-
cTBO GopMyasl (2) AIA HATYPAIbHLIX perneHnn ypasHeHusa (1)
TOXKE COAEPXKUT Hekumu geauxarTHuimm MoMeHT. /o (6) me x demy
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npuaparbeat. A BoT xorga ot (6) Mbr nmepexoauM K (3), MBI uC-
NOIB3YEM CJAeAYIONEee COOOpaxkeHne: €CIM KBaApPaT HEKOTOPOIO
HATYPAIbHOT'O YACTIA, CKaXeM M2, JeJUTCS Ha HEKOTOPOE IIPO-
CTOE IUCI0 P, TO U CAMO DTO UUCIO, T. €. 1M, TOXKE JEIATCA HA P.
IlpraéM MBI BCOOIB3YEM €00 ABAXKABL OAUH Pa3 — AJIA HEYET-
HOT'O p, BTOPOU — aasa p = 2.

s p = 2 aoxa3arTeabCTBO JAHHOT'O YTBEPXKICHUA TPUBH-
arbHO (ecau ObI M OBLIO HEYETHBIM, OHO NPEACTABIAIOCH Ob
B Buge 20 — 1, orkyna m? = 412 — 4l + 1 — meyérHOE UMCIO).
A BOT AnA HEM3BECTHOrO HaM 3apaHee (T. €., MOXHO CKa3aTb,
IPOU3BOJBHOTO) P AOKA3ATEILCTBO TPEOYET MHBIX COOOPAKEHUN.
HN3BeCTHO U JErKO JOKA3BIBAETCA, ITO JI000€ HATYPAIHHOE TUCIO
m > 1 pasgaraerca B IPOU3BEACHNE IIPOCTHIX IUCET:

m = pf.. .. . pkr (7)

(pi — npocTeie, p; # p; upu ¢ # j, k; — Haryparsuee). Toraa,
KOHETHO,

m? = p%kl- Y (8)

M BCE, 4TO HAM HAI0, — DTO B3HATH, 9TO €CIA M° NEIATCH Ha
IPOCTOE IUGIO P, TO P COBOAJACT ¢ OJHUM u3 p;. 1lo cymecTsy,
3M€Ch HE BAXKHO, 4TO B (8) BCe mokasaremu 2k; ABAAOTCA IET-
HBIMHU, TAK YTO €CJIM M3MEHUTL O0O03HAYEHNA, TO PEYb UAET O CJI6-
OVIONMIEM YTBEPXKAEHUM: €CJIU IMPOCTOE UCIAO P JEIUT HTUCTO 171,
PABJIOKEHHOE B IIPOU3BEAEHAE IIPOCTHIX IUCE] COTIACHO (7), TO P
COBIAJAET C OJHMM U3 p;. A mocaegHee IO CYIIECTBY O3HAMAET,
YTO PA3IOKUTE YACIO 17 HA IPOCTHIE MHOXKUATEIA MOXHO TOJIBKO
eIMHCTBEHHLIM CIIOCOOOM.

IJTO KaXKETCA OYEBUAIHBEIM U, KOHEYHO, M3BECTHO U3 apudpme-
TI9ecKON MpakTuku. Koas ckopo MuI 3HaeM, aro 120 =23 .3 .5,
to 120 He meamTcsa Ha 7, PABHO Kak M He meauTcs Ha 32 = 0.
U 10, m apyroe Jerko IPOBEPUTH HENIOCPEACTBEHHO. BepoaTHO,

* Moxuo IPUAPATECA TOYHO TAKHM XK€ 00pa3oM, KaK 3>TO OyJeT cermdac
CAenaHo, K ad3any, HAYMHAKIIMEMYCA CO CIOB «Tak 4r0o ecau Obl 8 XOTel Ha-
CTAaMBaThH H3 0OpaTHOM yTBepXaeHuwm». Ho B ToMm xe ab3ane 06BACHEHO, 9TO
OAJbLHEHUINEE HE 3aBHCHT OT OOCYXJIAaEMOI'O B HEM YTBEDXKIEHHS, TAK ITO C
TOYKH 3PEHHA MOJHOTHL JOKa3aTeIbCTBa (2) 3Toro af3ama He CymEeCcTBYET.
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IIOMAMO SMIUPUYIECKOM YBEPEHHOCTH, BO3HUKAIOIIEN U3 IIPUME-
POB, TOJYCO3HATEJBHO paboTaeT eme Takoe «olIeey coobpaxe-
HUE: Paldjaras 9ucJa0 HA OPOCTHIE MHOXUTEAA, MBI Kak OBI pas-
fupaeM ero Ha HEpasOUpAaloIMecs Aaaee COCTABHBIC JaCTH, & B
IIOBCEJHEBHOU XU3HU MBI MOCTOSHHO YOEXIAEMCA, 9TO A OJ-
HOM M TOU XK€ BEIIM COBOKYIHOCTBL €€ COCTABHBIX YACTEU BCETA
moay4vaeTcs ogHon u Tou xke. Ckaxem, ecim, pasbupas Oyanib-
HUK, MBI TIOJYYMIA KAKAE-TO 3y0IaThIE KOJECUKH, TO HE MOXKET
CIYIUTBLCS, YTO, pa3bupada APYrOd pa3 TOYHO TAKOU XKe Oy Iuib-
HUK, MBI IIOIYYAM IDECTEPEHKU APYCOr0 PA3MEPa WIA B APYOM
KOJIAYIECTBE.

Ho uncaa — He OyAMabHUKHU, & ONBIT ¢ KOHKPETHBIMUA YU-
CJOBBIMHA IIPUMEPAMHU €IIE HE AOKAIBIBAET OOIErO YTBEDPXK ICHU,
OTHOCAIIErOCHA KO BCEM HATYPAJbHBIM TUCIAM (XOTA U MOKET IO~
KPENUTb YBEPEHHOCTb B €ro cupasemmsocTu). Ha camom gene
YTBEDPK IEHNE O €AMHCTBEHHOCTH PA3JI0XKEHNSA HJ, [IPOCTHIE COMHO-
KUTEJN CIPAaBEIINBO, HO €U0 HAA0 AOKa3bIBaTh. UHTEPECHO, ITO
TIEPBBIM OCO3HAJI HEOOXOAUMOCTE B TOM, YTOOBI DTO YTBEDXK JEHUAE
OBLIO ACHO ChOPMYIUPOBAHO U JOKAZAHO, OBLI BEINKUU HEMEIIKUAN
mMaTeMaTnk K. 'aycc. ITO IpOM30LULIO CPABHUTEILHO MO3AHO —
oxouo 200 seT Ha3aa, KOIda MATEMATUKA OBLIA YXKE JO0CTATOYHO
PA3BUTON HAYKOM.

Brergaomumncs HEMEIKNMM MATEMAaTHK X. XacCe B OTHONA U3
CBOUX KHUT BBIPAXKAJ B UCTOPUYIECKUX 3aMEUAHUAX HEIOYMEHUE,
nodeMy v EBkinaa HeT TeopeMbl 00 OTHO3HAMHOCTH Pa3JIOXKEHUS
YUCI HA IPOCTHIE MHOXUTEIMU, XOTS ¥ HErO €CTh TEOPEMA, UTO
€CJN IIPOM3BEAEHUE ABYX HATYPAIbHBIX YHUCEI AEJUTCA HaA IIPO-
CTOE YACJAO P, TO XOTA OBI OAHO M3 DTUX UUCES JEIATCA HA P.
(Ilocaearero saMm 6uL10 6B1 gOcTaTO49HO.) C HAIEN TEHEpelHen
TOYKA 3PEHUS, [VIABHOE TEM CAMBIM OBLLIO CACIAHO, U 10 O JHO3HAY-
HOCTH PAa3JIOXKEHUSI OCTABAJICA TOJIBKO OAHMH IOAr, YXKE HE TPYA-
HeM. B mokasareiscTBe CHOPMYJUPOBAHHOM TEOPEMHI (a 3HAa-
YAT, X B JOKA3ATEIHCTBE OJHOSHAYHOCTHI PABIOKEHUS HATYPAIb-
HOT'0 UG8 HA IPOCTHIE COMHOXKUTENN) HE NCIONB3YETCA HUKAKON
«BBICOKOM HAyKM», HO OHO HE TaKO€ YX KOPOTKOE; IIpaBia, IIO-
IIYTHO IOJIYYaIOTCA €IME KOe-Kakme BaxHbIe pe3yabrarel. Ilosa-
Hee, YK 33 IOCIEAHIN BeK, ObLIO IPUAYMAHO IPYT0e JOKA3ATEIb-
CTBO, ODOee KOPOTKOE, HO HE JAIOIIEE HUYIEO CBEPX AOKA3LIBAEC-
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MOTr'0O YTBepX) AeHus. Ho 1 OHO HE TAaKOEe YK KOPOTKOE U IIPOCTOE;
A COMHEBAIOCh, YTOOBL B IIKOJE (MCKJIIOYaA CIEIIIKOIBL WA CIIE-
KJIACCHL) Ha HEO MOXHO ObLIO TPaTUTh Bpema. Ho 5T0 oTHOCHTCA
K mkoae, a EBkianga maxe m Ooaee JIMHHOE PACCYXKJACHUE HE UC-
Iy TaJIO.

Xacce mogaarai, 9To JAPEBHAM IPEKaM OJHO3HAYHOCTBH Pa3-
JOXEHNS HA IIPOCTBIE MHOXKWTEIN BCE-TAKM OBLIA HM3BECTHA.
NHOE MHEHME BBICKA3aHO B YIEOHMKE II0 TEOPUH TUCE], HAIIN-
CAHHOM APYTMM BEIAAIOMIAMCA YIEHBIM — AHTJIMACKAM MAaTe-
mMaTukoM I'. Xapam — COBMECTHO ¢ €r0 COOTEYECTBEHHUKOM
J. Paumrom. O=HE yKa3HIBAlOT, YTO APEBHECPEYECKAM MATE-
MaTUK HOOnpoCcTy ObLT OBI HE B COCTOAHMAM C(HOPMYIAPOBATH
TeopeMy 00 OJHO3HAYHOCTH PAINOKEHUA HATYPAILHOTO HTUCIA
Ha IIPOCTHIE MHOXKWATEIU, IOTOMY 4TO Y Hero He Owwio anrebpa-
nueckux 0003HadveHun. Begb ecau s TOBOPIO, YTO «(PA3JOKECHUE
H8, IPOCTHIE COMHOXKWTEIM EANHCTBEHHO», TO DTO HE MOOJHAA
(bOPMYJIUPOBKA, & CKOPEE COKPAIMIEHHOE HA3BAHUE DPE3YJILTATA.
A B uéMm xke, cobcTBeHHO, OH cocTouT?! Bor B wéM. Ilycrs B gO-
nosHenne K (7) uMeeTca €mé OAHO PA3JIOKEHUE 1M Ha, IPOCTHIE

MHOXWTEJIN:
ls

m=gqg ... ¢
(g — nmpocteie, ¢; # g; upm i # j, l; — marypansnee). To-
raa r = 8§, YACIA P1, ..., Pr C TOYHOCTBIO A0 HOPAIKA, B KO-
TOPOM OHM IIPOHYMEDOBAHBI, COBHALAT C (1, ..., s U IOKA3a-
TEAA [IPUA COBIATAIOINMX IPOCTHEIX COMHOXATEAAX TOXKE COBIIA-
Aa0T: ecind p; = ¢;, To k; = I;. Ilompobyure chopmyauposars
(Tompko copMyaupoBaTh!) BCE DTO, HE mpuberas K OYKBEHHBIM
obosnavenuam! A y EBkimpa, xkax ykaswmBaior Xapgu u Pawur,
He OBLIO0 gaxke CaoBa Ausa O0O03HAYEHUA NPOU3BEAECHUA YETBHIPEX
u 6oJee MHOXKUATEICH.

f xo4y emé HEMHOTO OCTAHOBATHLCA HA PABINIUN MEX Y M-
craMu 1 Oy IMTLHUKAMU. UTO DPA3JAINA UMEIOTCA, DTO MOHATHO
naxe JIOJAAM, KOTOPEIE OT MATEMATUKA JAJEKHA: UM KAXKETCH,
YTO MATEMATUIECKNE 00BEKTHI CKOPEE HAIIOMUHAIOT CHOTBOPHOE.
Ho T0 pasnuane MeXx Iy MaTEMATUIECKAMA O0BEKTAMY U Oy INTh-
HIKaMM, O KOTOPOM A CEMIaC CKaXy, MOXKET IOKA3aThCA HEOXM-
naHHBIM. PaceMorpuM mapoguo Ha apudMETHKy, B KOTOPOHU
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«QPEHOU JAEUCTBUAY SABIAETCA MHOXKECTBO™ M HaTypaabHBIX M-
cea Buga 4k + 1 ¢ meawmivu k > 0. [Ipyrux 4ucea, KpoOMe TaKux,
VIS HaC cemdac xaxk Owl He cymecTByeT. Mpuoxecrso M, kax
COBOPAT, 3aMKHYTO OTHOCUTEILHO YMHOXEHUA — DTO 3HAYUT,
9TO IPOM3BEACHUE JMIOOBIX ABYX €r0 DJIEMEHTOB CHOBA IPUHAIC-
xutT M. [[encTBATEIBHO, CPa3y HIPOBEPAETCA, YTO IPOU3BEIE-
HUE AByX umcea Buaa 4k + 1 cmosa mmeer Bua 4k + 1. Hexo-
TOPBIE YNCIa M3 M ABIAIOTCA IPOM3BEACHUAMA Iucea u3 M, Hn
OJHO M3 KOTOPBIX HE ABIACTCH €IUHULEH. [pyrue 49mcias Heab3s
IPEJCTABATL B TAKOM BHUJE; MX €CTECTBEHHO HA3BIBATL HEPA3JIO-
KUMEIMEA. [lodTH cpasy xke O4EeBHAHO, 4TO 9 — HEPABIOKMMOE
qucio. (B M mmeercsa BCero oAHO 9MCIO, OTJIAYIHOE OT 1, KOTO-
poe menbme 9, — pro 5. Ho 9 me geamrca ma 5.) Ilposepum,
910 49 TOXE HEPA3JOXKMIMOE TUCAO. B IPOTUBHOM CIYIae MBI
nMean Obl

49 = (4da+1)(4b+ 1) = 16ab+4(a + b) + 1
C HEKOTOPBIMH HATYPAJIBHEIMHA a, b; OTCIOaa,

48 = 16ab+ 4(a +b), 12=4ab+ (a+b) > 4ab, 3 > ab,

9TO BO3SMOMKHO, JHUIIL KO3 008 HATYPaIbHEIX YUCIA G, b paBHEL 1
I KOT'Aa O4HO m3 HuX paBHO 1, gpyroe pasHo 2. CooTBeTCTBY-
IOIIUE IpOon3BeaeHus ObLIn ObL 9+0 wu 5-9; HU B TOM, HA B APYI'OM

* Huxe 5TO CI0BO BCTPEIAETCH HECKOMBKO Pa3. BeposaTHO, 0OHO BaMm yxke
3HAKOMO, HO A BCE K€ HaIOMHIO, YTO MHOXECTBO — 3TO COBOKYIHOCTEH (CH-
creMa, KiaacC, CoOpaHme, KOJIeKnusa) Kakux-Hubyias o0bexkroB (HE 00s3a-
TeabHO uucen). HaraagHo MOXHO mpeicTaBuTh cebe, 4TO 3TH OOBEKTHI KaK
Obl CIOXKEHHI B MEIIOK, MPHUYEM OH IMPO3PAaYHLIM: MBI KaK Obl ¢BHAHMY» CJO-
)KEHHBIE B MEINOK IIPEAMEeThl M MOXEM I'OBOPHTH HE TOJBKO O MEHNIKE KaK
0 HEKOEM EeJWHOM IEeI0M, HO ¥ O ero cogepxwmMoM. lIpwmepr: mHOXeCTBO
HATYPAIBLHBIX 9HCEI, MHOXKECTBO CAVIIATEIEH B ayAuTOpHH. B oTimume oT
ynoTpefJeHnsa CI0Ba ¢«MHOXECTBO» B OOBIYHOM fA3bIKE, B MaTEMATHKE IIPH €ro
yrnorpebieHrn BOBCE HE MMEKOT B BHAY, 9T0 B MHOXXECTBO BXOAUT MHOTO O6B-
eKkTOB. Ecim 00BEKT ¢ BXOAHT B MHOXECTBO A, TO FOBOPAT, 4TO @ ABIACTCH
snemeHToM A, ¢ npuHaguexuT A, m mumyT @ € A. IlogMHOXECTBO MHOXKe-
cTBa A — T0 Takoe MHOXEeCTBO B, BCE 2JIeMEHTH KOTOPOI'0 IPHUHAIIEXKAT
A, T. e., Tak cka3aTh, B — «3acTh» A (TOIBLKO CIOBO ¢9aCTH» 34€Ch YIOTDE-
fndeTcA B PaCIIMPEHHOM CMHEICIE: HE MCKIKUeHO, uTo B = A). Hampuwmep,
MHOXKECTBO YETHBIX HATYPaIbHBIX 9MCEI — MOJMHOXECTBO MHOXECTBa BCEX
HaTypaJbHBLIX 4uces]. BMecTo TOro 9ro6ul roBOpPHTE CAOBaMHU « B — moaMHO-
xkecTBo A», mumyTt B C A.
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cIydae He noaydaerca 49. AHaIOIMYHO AOKA3BIBAETCA HEPA3JIO-
xuMocTh 21. C apyrom CTOPOHEI, KaxKA0€ PA3IOKUMOE TUCJIO
n3 M pasraraeTcAa B IPOU3BEJEHUE HEPABIOKMMBIX 4UACET (II0-
CJaeJHAE, TAKAM 00Pa3OM, NUTCPAIT B HAILIEH TTAPOJUNHONA «CUCTEME
quceaqy M Takyio xe poib, KAKYIO UT'PAIOT IPOCTHIE YUCIA CPEIN
BCEX HATYDPAJIbHBIX 4ncen). [encTBurensno, ecim m € M — pas-
JOXKHMOE 4MCIo, TO0 m = kl ¢ mekoropemu k, [ € M, npuuém
k< m,l < m. Ecan 0ba uucaa k, | Hepa3aoXKuUMBI, TO M YXKE
IIPEeACTABICHO B TpeOyeMOM BU€; €CaIU OJHO U3 HUX Wi OHU 004
PABJIOXKUMEIL, TO PA3JIOKAM ero (1xX) Ha MHOXUTEIM, 1 T. 4. lpn
DTOM PACCMATPABAEMBIE IUCIA BCE BPEMA YMEHBIIAOTCS, TAK 9TO
PAHO WX MO3AHO DTOT IPOLECC JOMKEH OCTAHOBATHCA M MBI IIO-
JAy9UM DA3JIOKEHUE 170 Ha HEPAIJOKMMBIE MHOKUTEAN. ITO pac-
CYXKJEHNE — TOYHO TAKOE XK€, KAKAM JOKASBIBAETCH, ITO JIO-
60e COCTABHOE HATYPAILHOE YACIO PAIATACTCI B NPOU3BEACHUE
IPOCTHIX YUCEI; B DTOM OTHOIIEHAM HAIIA MMAPOJAMHAA apudme-
THKa HE OTIAYACTCA OT OOLIYHOM. A BOT B KAKOM OHA OT/IMYIA-
eTCA:

441 = 212 = 9 - 49,

npuiaém 21, 9 u 49 — Hepasaoxumeie daemeHTHl M. Bbxomgut,
4T0 «OyauabHUKY 441 MOXHO pasobparh Ha OB OJMHAKOBBIX
«xkon€cukay 21, a MOXHO — Ha ApPyrue «Koaecukm 9 m 49.

BrI, BEpOATHO, 3HAETE AOKAZATEIBCTBO MPPALAOHATBLHOCTHI
V2. A BOT MCHOIB3YA OJHO3HAYHOCTH PABJIOKEHMUSA HA IIPOCTEHIE
MHOXKHUTEJAN, HIYEr0 HE CTOUT JOKA3aTh B [IBa CJOBA, 9TO €CIH
HATYPAJIbHOE YHCIO 170 HE ABIACTCA K-U CTEIEHBI) HUKAKO'O Ha-
TYPaJbHOrO 9UCaa, TO ¥/m — uppanmoHaasHOE 4mcao. Ilompo-
byure caeaarb 270! Bol yBuauTe, HACKOJBLKO PACIIMPATCA BALINA
BO3MOXKHOCTUA TIPH MUCHOAB3OBAHMUA TEOPEMBI 00 OJHO3HAIHOCTH
PABJIOKEHNASA Ha IPOCTHIE MHOXUTEAA — TEOPEMBI, YIIOMUHAHUE
0 KOTOPOU MOXET MOKA3ATHCA 3aHY AHLIM IeJAHTU3MOM. Tax 4T0,
C OJIHOU CTOPOHEL, A YK€ CKA3aJI, YTO 33 BCE MIPUXOUTCA ILIATUTh,
HO, C APYI'OM CTOPOHHI, ILIATATL €CTh 33 9ITO.

'OBOPA O HOCTPOCHMA MATEMATHKM KAK CHCTEMATHICCKOU
HAYKH!, XO9Y OTMETUTD, ITO JEAYKTABHOE U CUCTEMATIIECKOE TI0-
CTPOEHNE — DTO HE OJHO M TO k€. B 1mxose apupMeTnKa 1 aJj-
reOpa M3JaaralOTCA, KOHEIHO, CUCTEMATHYECKU, HO HET U peyn
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0 TOM, YTOOBI UX BHIBOAUTH ACIYKTUBHO M3 AKCHUOM. A O reome-
TPUMA IO KPAWHEN MEpPe OOBACHAKIT, 9TO €€ B IMPUHIIAIE MOXKHO
CTPOUTH AEAYKTUBHO, U MOACHAIOT dTO HA IPUMEPAX, TaK CKa-
3aTh, Kakux-TO pparmMenToB reomerpun. Ha camom gene aeayvk-
THBHO MOXKHO IOCTPOHTBH HE TOJBKO I'€OMETPHIO, HO, OCTABAACH
B MIpeJeaax IIKOJIBHOT'O MaTepuata, n aarebpy, m apudmMeTnky.
A npuseay cemuac Te AKCMOMEI, HA KOTOPEIX OCHOBaHA apudme-
TUKa, — TakK HasbiBaeMble akcuoMul Ileano. CdopmyaupoBan mx
OIPUMEPHO BEK Haza g uraabaHcknn Maremaruk [x. Ileamo. Ta-
Kas NO3JHAA (POPMYJINPOBKSY, AKCUOM apuPMETUKNA — CBOETO POJ
UCTOPHIECKAN IIaPaJ0KC.

B sTux axcmoMax pedb UAET TOJIBKO O HATYPAJIbLHEIX INCIAX.
MHOXEeCTBO HATYPAJBHBIX YuCea OOLIMHO 0003Ha49a0T depes N.
IJTO cBOero poja crangapr. OOvrdnas gaTuHcKas OykBa N MO-
KeT 0003HAIATL ITO YI'OAHO, a BOT N — 2T0 06A3aTEILHO MHO-
XKECTBO HATYPAJIBHBIX YHCE.

Cpenn HATYpPaJbHBIX YUCEN UMEETCA OJHO 0COOEHHOEe, KOTO-
pO€ BBIJEAAETCA C CAMOI'0 HAYAJId, — TAaK HA3BIBAEMasA €IUHUIA,
obosnavaemasa depe3 1. Ha camom gese 3TO, KOHEYHO, Ta caMad
eAVHMIIA, KOTOPYIO BhI BCE XOPOIIO 3HAETE, HO B JAHHBIA MOMEHT
9TO IPOCTO KAKOE-TO CIEHUAAJIBHOE HATYPAIbHOE YUCIO, O KOTO-
poM kOe-4uTO OyaeT CKa3zaHO B akcuomax. [lajgee, B MHOXECTBE
HATYPAJIBHBIX IUCE] MMEIOTCA PA3INYIHEIE OIIEPAIIAN, KOTOPHIE BhI
3HAETE: CIOKEHUE, YMHOKEHNE, 4 B U3BECTHRIX CIyYadX TaM OIpe-
OEJEHO TaKXKe BhrMATaHME M geqeHne. Ho eciau ObI MBI 3axOoTean
IEPEIUCAATh B BUAE AKCMOM OCHOBHBIE CBOMCTBA DTUX OIEPALINHN,
(bOPMYIMPOBKA MOIYIMIACH Oul CrmmnKOM gauuaHOn. Ileano zame-
T, 9TO MOXKHO BOCIOJb30BATHCA OJHOU-CIMHCTBEHHOU OIEpPa-
UEN, ¢ KOTOPOX BhI MO3HAKOMUINACE €I11€ PAHBINE, YEM HAY IAIACH
CKJIABIBATh, — C IIEPEX0A0M K caegyiomemy ancty. Korga pebe-
HOK CIHUTAET «OJUH, ABA, TPH, ...», OH KAK Pa3 HA3LIBAET BCJAE]
38 OJHUM YUCIOM TO IUGIO, KOTOPOE 34 HUM CJIeIyeT B PALY HA-
TypaabHbX Yucea. OCBOMBIINCL CO CIOXKEHUEM, BBl IIOHAIMA, ITO
YUCIO, CIEAYIONIEE 33 £, — 5T0 £ + 1, u modTOMY onepaiusa nepe-
X018 K CICIYIOIMIEMY YUGIY KaK ObI OTCTYIWIa Ha BTOPOU ILIAH,
CTAaB YACTHBIM CJAYYaEM CJIOKEHUA. 1erepb HAM IIPEelIaraeTcA
Kax ObI BEPHYTHCA B JETCTBO M BPEMEHHO 3a0BITH O CJOXKEHUMH,
a CYATATH OCHOBHOM MCXOJHOM OIEPAILMEH OMIEPAINI0 IIEPEX0Ia
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K CIEAYIOMIEMY YUCIY. KOHEYHO, Pa3 IOKa HET CJI0XKEHU S, TO HEXO-

poIo 0603HANMATE IUCI0, CIEAYIOIEE 3a &, depe3 £+ 1. Ho xax-To

ero 0003HAYNTEL HAI0, XOTA B IETCTBE MBI 00XOAMINCE O€3 BCAKNX
obosnaverun. O6osnaqum ero wepes z'. Hrax, y mac umeerca

HEKOE€ MHOXeCTBO N, HA3BIBAEMOE «MHOXECTBOM HATYPAJIbHBIX

qUCeq, B HEM 0CO00 BBLACICH HEKOTOPHM dJeMEHT 1 («eauHuiay)

1 BBeJEHA onepanus (0To6paxenne, GYyHKIIUA), COMTOCTABIAIONIAL

kaxaomy £ € N mekoropoe umcao ' € N («aucao, caegymoliee

33, T»). [Ipu DTOM BBEIMOIHAIOTCA CICTYIONUE AKCAOMEL:

1. Eguauma He CIeAyeT HU 33 KAKUM HATYPAILHBIM YHUCAOM, T. €.
npu Bcex £ € N obasareasno 1 # z'.

2. Ecmm 2’ = ¢/, To £ = y. MoxHO ckaszaTh, 9TO 0TOOpaxeHne
N — N, mpu KOTOpPOM Kaxjg0e I NePEexXOmuT B I, HUKOI'a He
IEPEBOJUT PASINIHBIE IUCAY B OTHO.

3. Camas caoxHas akcmoOMa — axkcmoma mHAyKium. lIlycrs
M C N — Takoe mOAMHOXKECTBO, ITO
a) 1 € M (M comepXuT eIuHULY );

6) ecm x € M, To m ' € M (Bmecre ¢ xax M aucaom M
COAEPXKUT TAKKE U CJAEAYIOIICE 33 HUM IUCIO).
Torga M = N.

Bot u Bcé. T'opaszno xkopode u mpomie, 9eM aKCUOMBI I'€OMe-
Tpun. W HA TAKOU, KA3AI0CH ObI, CKYTHOM OCHOBE MOXKHO IIOCTPO-
uTh BCO apudpmernky! OmnpenemunTs caoxenme m apyrue apud-
METHYECKHE JEUCTBUA HAJ YACJAMHA, BBECTHA OTPULIATEABHEIE, Pa-
IIMOHATBLHBIE, APPAIMOHAILHBIE I KOMILIEKCHBIE YMCIA, JOKA3ATh
OCHOBHBLIE NPABWIA, ACUCTBUU... HO SACHO, YTO DTO HE MOXKET
OBITH CAEIAHO B ABa CJAOBa. Hago IPOUTH IyTh IPAMEPHO Ta-
KOU XK€ [JAHBI, KAK B DEOMETDPHAH, [IOKa JOOEpPEImbCa, CKaxkeM,
10 OMUMIIMATHEIX 3a1ad. B 06meobpa3oBaTeapHON IIIKOIE 3TOTO,
KOHEYHO, HET M HUKOr'Ja He Oymer.

TyT ecTp emé 0aHO O0OCTOATEIBCTBO, O KOTOPOM HAJAO CKa-
3aTb. ApudpMeTnka Begb CTPOUTCA HE TOJBKO Ha, Ha3e dTUX TPEX
axcuoM. Ilpu sToM mcnoabsyercs aoruxka — kak xe naade? U uc-
IOJL3YIOTCA KOE-KAKMe CBEJEHMA O MHOXECTBAX — MHOXECTBA,
BeAb GUTYPUPYIOT B HAIIMX UCXOAHBIX (popMyaupoBkax. Mexay
IPOYUM, U JOTMKY, 1 TPeOyeMbIe CBEICHUA O MHOXKECTBAX TOXKE
MOXKHO M3JI0KUTH AKCUOMATUIECKU, HO 3TO OYAeT YKe ITOCTOXKHEE
axcuoM IleaHno.
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BDHYTPEHHAE MATEMATHYECKHWE
INPOBJEMDI

fI roBOp®A O TOCTPOEHUM CUCTEMATHIECKAX Teopun. Bur 3ua-
erTe ABE TAKUE TEOPUMU: F€OMETPHUIO W apupPMETUKY BMECTE C aj-
rebpou (B mpeaerax MIKOABHOI'O KypPCa MOCACTHUE ABE Ha CaMOM
AeJe COCTABIAIT eauHOe meaoe). Ho B MaremMaruke MHOO pas-
JAYHBIX CHCTEMATHYECKA IOCTPOEHHBIX TEOPUHM C PA3IMIHBIMMI
IpeAMETaMM HCCACAOBAHAA M PA3AMYHOM CTEIEeHHM OOIIHOCTH.
Te m3 BaC, KOTOPBIE YYaTCA B CICIMINKOAAX WIA CIHEMKIACCAX
(PpU3UKO-MATEMATUIECKOIO HAIPABICHUA, BO3MOXHO, 3HAKOT, ITO
aarebpa Kak OBl «OTCOEAMHAETCIY OT ApUPMETUIECKOI'O MaTe-
pHaIa X B TAKOM BHJE MOXET NPUMEHATHCA K COBCEM MHBIM
oOBEKTAM.

Ho eciu roBOpUTHL O BHYTPEHHEM PASBATAM MATEMATHKH,
HE BBHI3BAHHOM €€ IPWIOXKEHMAMM (10 KPaMHEM MEepe, HE BEI-
3BAHHOM HEITOCPEACTBEHHO), TO €CTh W APYras CTOPOHA Jeaa —
peleHne pas3anvHex npobaem. Brr npegcraBasere cebe 3agaqu,
KOTOpPBIE BaM MPEAIAral0T HA MATEMATAYECKUX OJUMIIAATAX
I QHAJOTMYHBIX COPEBHOBaHMAX. Ha mx pemeHme JaéTcsa He-
CKOJIBKO 9aCOB, BO BPEMSA KOTOPLIX IPUXOAUTCA PpabOTaTh BECEMA,
MHTEHCUBHO. MHOIO JeT Ha3ag WIEH-KOPPECHOHAeHT Akxaje-
muu Hayk CCCP B. H. [lemone, BricTynas nmepej IIKOJABHAKAMU
HA BAKPBITHA MATEMATHYECKON OJIMMIIMALBL, CKA3AJI, 9TO TBOP-
9ECTBO YYEHOIO-MATEMATHKS OTAAIAETCA OT TPYJAa YIACTHUKA
OJUMIIAAAEL TOJILKO TE€M, ITO JJIA PEIICHUSI OJAMIIAATHON 33 a9N
TpebyeTca MPUMEPHO YaC BPEMEHU, & AJA PEINEHUA HACTOAIICH
niyboxou maremarmdeckon mnpobaemusr Tpebyerca 5000 wacos.
Ecau paborars mo 12 4acoB B A€HB, TO HOJYYIUTCA IPUMEPHO
rog. MoxHo paborares m 6oabine 12 4acoB, HO AOATCO TaK HE
Beigepxumnb. Ogmako A. H. Koamoropos, akageMuk m OauH
N3 CaMbIX KPYIIHBIX MaTeMaTHUKOB XX Beka, B Poccum, BO3-
MOXHO, AaK€ CAMBIA KPYIIHLIA, TOBOPWI, 4TO y HEro atux 5000
JacoB HUKOrAa He OwLio. (CmepBa OH TOBOPMI BCEMO O TPEX
CYTKaX, IOTOM YBEJIUYWI CPOK A0 ABYX Heaeab. KoHeYHO, y HEro
B DTU JHA HHTEHCUBHOCTBb OBLI& UCKIKYUTEIHLHO BLEICOKOA M OH
IyMaJ O CBOEH 3ajade BCE BpeMs, KOAA HE CIAJ, Aa, BEPOATHO,
KaKaA-TO IOJACO3HATEIbHAA paboTa IPOJOKAMIACE U BO CHE;
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B UTOre MOXHO Habparb npumepHo 400 gacos (15 - 24 = 360),
gr0o npuMmepHo B 10 pas menbme wem 5000. A BoT He 6BLIO Ju
Yy HErO MPOJOIAKATEILHON TOACO3HATEALHON PAOOTHL B TO BPEMS,
KOT'JIa OH O COOTBETCTBYIOMIEHN 3ajade Bpoae Obl HE AyMal, T. €.
CO3HATEILHO €10 He 3aHuMaiaca! Ho, HACKOIBKO A IpeaCcTaBRIAI0
cebe Koamoroposa, CTOIBKO YaCOB, CKOJILKO IIOJACaETCA IO
[emone, Bcé paBHO HE moayuuTcea. Mexay rem KoaMmoropor kak
Pa3 BBLACIICT IUCIOM PEINEHHBIX UM KPYIIHLIX HAYIHBIX 33184,

C apyrom CTOPOHBI, MOIYYE€HHOE HEJABHO AOKA3ATEALCTBO
sHaMeHnTON runoressl Pepma 350-reTtren masaocTu® morpebo-
Bas10 HaMHOrO 6Ooubine 5000 wacoB. OKOHYATEJARHOE PEINCHUE
OBLIO TOJIYYEHO J. YaWICOM, M ¥ HEO 2TO, JEUCTBATEILHO, 3a-
Ha10 nopaaka o000 gacoB, HO Beab OH 3aBepinaa paboTy paga
APYTUX JIOAEHU, X C YIETOM 3aTPATHL UX BPEMEHHU TIOLYIATCSA €ABa,
az meree 50000 wacos. Ho 510, KOHEYHO, KpAMHAN CIy9a.

EcTte u emé OAHO CYIIECTBEHHOE OTJAMYME HAYIHBIX 34149
OoT oauMmua b, OUMMINAIHEIE 38,0a49M AOMKHBL PEIIATHCI HA
OCHOBE T€X 3HAHUUA, TOA CACTEMATUIECKON TEOPUHU, KOTOPLIE NME-
I0TCA ¥ YIEHUKOB COOTBETCTBYIONIErO Bo3pacTa. Peinenune Hay4-
HOM 33,0891 MOXET TPeOOBATH HOBLIX 3HAHUU, KOTOPHIX B JAHHLIN
MOMEHT HH Y KOT'0 HeT. B xoge eé pemenus npuaerca paspabo-
TATb KAKYIO-TO HOBYIO TE€ODPHIO, KOTODPAA 3aTEM MOXET IIPHUIO-
IATHCA U I JPYTUX LEJEH.

TakuMm 00pa3oM, Pa3BUTHE MATEMATUKMA CBA3AHO C TPEMA
daxTopaMu: €€ npPUWIOKEHUAMA (HE OOAATEILHO B CMBIGIE
YAOBICTBOPEHUA CHIOMHUHYTHBEIX MIPAKTUYCCKAX HOTPEOHOCTEN,
HO TAKXKE M B CMBICJE HUCHOJB3OBAHMUA MATEMATHKA B APYCHX
HAYKaX); PEIIEHUEM HAYIHBIX TPOOIEM; CUCTEMATUIECKON Pa3pa-
HOTKOM HOBBIX Teopuu. BrI, BepoaTHO, 3HaeTe, 410 yxe 100 mer

* BeposaTHO, €é (OpMyJIMPOBKa BaM H3BECTHA, HO A BCE-TAKM HAIOMHIO:
I'UIIOTE3a COCTOMT B TOM, 4TO IPH 71t > 2 ypaBHeHue " 4 y" = 2™ He umeer
pEHIEHHﬁ B HATYPaJBHBIX YUCIaX, T. €. 4T0 HU [J4d KaKHX TpéX HaTypPa/JldBHBLX
9pced X, Y, 2 IOCAEeAHEeEe PABEHCTBO He BHIIONHAeTCA. Pepma CHOPMYIHPO-
BaJ 3TO YTBEDXJEHNE He KaK I'MIOTe3Y, 8 KaK M3BECTHHIM eMy (PaKT; OH 3TO
C/e/aJ B 3aMEYaHMM HA HOJAX KHUIHM [|PEBHErPEYECKO'0 MaTEMaTHKa [luo-
¢darTa, fO06GABHB, YTO HA MOJAX CAMIIKOM MaJ0 MeCTa A AOKa3aTeILCTBA.
IlosroMmy gaHHaA rUmoOTeE3d MOAY4YHId HasBaHMe «Benmkaa Teopema Pepmas,
XOTHA TENeph /B3 Ju KTO-HuOY b BEpHAT, 9T0 ¥ PepMa AeUCTBATEIBHO OBLIO
IIOJHOE [JOKa3aTelbLCTBO.
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PEeryJaapHO npoBoAATCA MexAyHapOIHBIE MATEMATUIECKUE KOH-
rpeccel. Tax BOT, IPpH CAMOM HX HAQYaJE, HA MEPBOM M BTOPOM
KOHIPECCAX, COCTOAIACH JOKIAALI KPYIHEHIINX MATEMATHUKOB
toro Bpemern — A. Ilyamkape u /. I'mainbepra, — mOCBAMIEH-
HBIE JOBYM IIEPBBIM KOMIIOHEHTAM pPAa3BUTHUA MATEMATUKA —
BOIIPOCAM, CBA3AHHEIM ¢ (PU3UKON (B TO BPEMs B3HAYEHUE APYTUX
IPAIOKECHUN IO PASBATHA CAMOM MATEMATHKHA OBLIO B3HAYM-
TEIBHO MEHBIINE, Y€M 3HAYCHNE (DU3NKHA, 44 U CEUIac OHA B DTOM
OTHOLICHAM JUJAUPYET, XOTA U HE B TAKOHM CTEIEHH), n mpob.e-
MaM, BO3HUKAIOIMM B CaMOM MaTeMaTuke. [JOKIamoB 0 TPeThen
KOMIIOHEHTE — PA3BATUN TEOPUN, HACKOJBKO A 3HAI0, HE OBLIO HA
TOT'[1a, HA TO3AHEE. BBITH MOXKET, IIOTOMY, ITO HE HAIILIOCh TPE-
ThEr0 MATEMATHUKA TAaKOro paHra, kax llyamkape m I'manbepr,
WIA ITIOTOMY, 9TO HAJIAYNAE DTON TPETHEN KOMIOHEHTHI OY€BUIHO?
Heckoapko cioB B cBasm ¢ goxkaaaom I'minbepra. Cmepsa
MCTOPHUYIECKAN HIOAHC: OH ObLI KaK ObI CIIPOBOLMPOBAH JOKJIAIOM
[Iyankape: I'mainbepr 3ax0Tes MOKa3aTh, 9YTO BAXKHEUIINE CTU-
MYJIBL JJIS PA3BATAA MATEMATUKNA UMEIOTCA BHYTpH eé camou. Ho,
paboTas Haa AOKJIAJAOM, OH HECKOJIBKO MOOCTELT — B€/b, B KOHIIE
KOHLIOB, IlyaHkape BOBCe He yTBepxKaaJa, OyATO HOBBIE 34,da4MU
BO3HHUKAIOT TOJLKO U3 (PU3UKH, HE T'OBOPA YXKE O TOM, UTO 3a-
noao3puTh Ilyankape B TAKOM OJHOCTOPOHHEM B3IVIAAE OBLIO OBI
HEJIETIO, €70 TBOPYECKAA AeATEILHOCTE YOeIUTENIbHO JEMOHCTPH-
poBaaa unoe. Hukaxou momemuku ¢ Ilyankape He mpom3omwio.
Moxaan I'miebepra COAEPAKUT CPABHAUTEALHO HEOOJLINYIO
IIEPBYIO YacTh, re mapbepT B 00X YepTax COBOPWI O 3HA-
IEHNN KOHKPETHBIX NMPOOIEM 115 PAa3BUTUSI MATEMATUKUA, M HAA-
0on€e 3HAMEHUTYIO BTOPYIO 4acCTb, '€ OH IPUBEI PAA TAKUX
npobaem ¢ HeOOABIIMMU KOMMeHTapusaMmu. llepexoaa x dopmy-
JUPOBKE KOHKPETHHIX npobaeM, I'mapbepr ckasaa: «Paspemute
MHE B JaJbHEHINEM, KakK Onl Ha mpoly, Ha3BATh HECKOJBKO
OIPEACTIEHHBIX TPOOIEM M3 Pa3IAIHBIX MATEMATUYIECKUX IUC-
IMAILINH, OpOoOaeM, MCCAEJOBAHNE KOTOPHIX MOXET 3HAYUTEABHO
CTUMYJINPOBATL TAILHEUINEE PA3BUTHE HAYKM. A 3aKaHINBaAg,
OH CKa3aJ, ITO «(HA3BaHHBEIE IPOOJEMBI — 3TO TOJLKO O0Opa3IbI
npobaemM». OH He TPETEHI0BAI Ha COCTABICHAE BCEOOHEMIIONIETO
CIIMCKa IpobJieM, KOTOpEIE MOXKHO OBLIO OB YKa3aThH B TO BPEMA.
B OCHOBHOM OH TOBOPII O BOHPOCAaX, KOTOPHIE OBLIM OAM3KHU
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K €ro COOCTBEHHBIM HAYYHBIM MHTEPECAM, TaK YTO OH MOL' OIe-
HATb UX BaXHOCTb M CAEJATh II0 UX MOBOAY COJAEPKATENLHBIE
samedanna. Ho 6Gaarogapsa cBoucTBeHHOM ['mianbepry mmpore
HAYIHBIX MHTEPECOB €r0 TPOOJEMEI 3aTPATUBAINA 3HATUTEILHYIO
JaCTh MATEMATUKA. B HECKOAbKUX caydasx ['misbepT HamoMu-
HaJa O npobieMax, MOCTABJIEHHBIX PaHEE APYTCUMH JIOILMH, HO,
HaAIIpuMep, o mpobaemax, chopmyaupoBaHHbx Ilyamkape B ga-
Jékux oT 'masbepra pasgenax MaTeMaTHKN, OH HE POBOPWI. ITO
noHATHO: Ilyarkape ObLT XUB 1 30POB, OH MOT CaM (hOPMYIAPO-
BaTh I KOMMEHTHPOBATE CBON IPOOJIEMEI, 18, COOCTBEHHO, OH 2TO
1 J€JaJ, TOIbKO DT €r0 IpOolaeMul 1 3aMedaHna pa3bpoCaHbl o
ero paboraM, a BMecTe OH ux He cobupaa. Ho ruisbeproBeckue
«0OpasubEy OKA3AINCH YAUBATEALHO yaadHbIMA. OHHM OKa3aam
OOJBIIOE CTUMYJUPYIONIEE BAUAHUE HA PA3BUTHE MATEMATUAKU
B XX Beke.

Hanxo oroBopuThbCa, YTO HEKOTOPRIE N3 nmpodaeM I'mianbepra
OTHOCHINCH CKOPEE K Pa3spabOTKe CUCTEMATHYECKAX TEOPUH,
OHM 3By4aau mpuMmepuHo Tak: «MAccaegoBarh Takue-TO BOIPOCHI
C TAaKOM-TO TOYKM 3peHumsy. Ho 60JbIIMHCTBO NIpobieM — 3TO
OBLIM BIIOJIHE KOHKPETHEIE BOUPOCHI, HA KOTOPHIE TPEOOBAIOCH
OTBETUTB «Ja» uman «HeT». Kak mpasmio, ecan ObI BB OT KAKOI'O-
HUOYAb OPaKyJda Y3HAIM IPABIWILHBIA OTBET, OOJBIION IIOJb3EI
OT 2TOro He ObLIO OBI, HO AAA TOrO, 4TOOBI MOJIYYUTH OTBET
CBOMMH CwiaMu, 0€3 MOACKA3KM OpaKyJa, IoTpeboBaIoCh Npu-
AyMaTb MHOI'O HOBOI'O M MHTEpecHOro. OO0 DTOM A, KOHEYHO, HE
MOI'Y 3/[€Ch I'OBOPHTB, MPOIIY IIOBEPUTH HA CGJIOBO. Sl mpuBemy
TOJBKO OJWH IIPUMEDP KOHKPETHOMU MPOOIEMBL: ABIACTCA JA IACJIO0

2V? banmoHAMLHBIM wim mppamuoHareHeM?  Ha caMom mee
p pp

coorBeTcTBYIOmaA npobiaema (7-a1 npobaema I'manbepra) Obuia
nocrasacHa B obmeMm suge*, mo caM 'misbepr cumTaa BOIpPOC

* I[IpuBeay HeoOxoAMMEIE MOACHEHHA. AArebpamdecKMM HA3LIBAETCA TH-
CI0, ABIAIOMIEECA KOPHEM aarebpawvecKoro ypaBHEHMA AnZ” + ...+ a1 +
4+ a9 = 0 ¢ neneiME KO hUNHEETAMH @;. AIre6pamIeckoe YHCIO0 MOXKET
OBITE KaK PAlMOHAJIBHBIM, TAK ¥ pPalMOHAJILHEIM. M ppanuoHalsHOE 9HUCIIO,
HE ABIAIOIMEECA 3IreGpardIecKnM, Ha3BEIBAETCA TPaHCUEeHJAeHTHBIM. O cyme-
CTBOBAaHHMH TPaHCLEHAEHTHLIX 9uCe] mogo3peBain eme B X VIII Beke, HO mep-
BO€ TPaHCOEHAeHTHOe Yuciao yka3aa 2K. Jlmysunas B 1844 rogy. B 1873 roay
ITl. OpMuT ACKA3a1 TPAHCUOEHJEHTHOCTE MI'DAIOIIEr0 GOJbIIYIQ POIb B aH8-
aw3e 9ucia e, a B 1882 roay @P. JIungeman, pa3BuBaA MeTOJ JPMHTA, yCTa-
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0 2‘/5, TaK CKa3aTb, Hambouaee mMokasaTeabHBIM. Korga emy
CAYYaJ0Ch YIIOMAHATDL BIOGICACTBAMA O 7-U IpodiaeMe, OH OOBIMHO

CIIPALITABAJI UMEHHO O 2V2,

IloBTOopsa, 4ro I'masbepT OYEHL YAAYHO BHIOpPAI CBOH
«0Opas3uby, HACKOJIbKO HE OIMMOUBIINCHL B OLIEHKE WX BAXKHOCTH.
A BOT B OIEHKE MX CPABHUTEIBLHOU CJIOXKHOCTHA OH HMHOCAA CY-
IIIECTBEHHO OmubaICaA. 3AeCh CTOUT CKA3aTh, KAK OH OLEHUBAJI
CJAOXKHOCTh TPEX mpobJeM, CBA3AHHBIX ¢ TEOpuen ducena. Peds

OyaeT naTu 06 UPPAINOHAJILHOCTHI 2V2 4 BOOO6IIIE O 7-1 Ipob.aeme,
runorese Pepma (oma B cnmcok npobaem I'minbepra HE momaa,
CKOpEEe BCErO MOTOMY, YTO O HEM BCE M TAK NOMHWIIA, HO OH
YIIOMAHAA €€ BO BCTYIATEJLHOM YaCTH) M O rumorese Pumana,
KOTOPYI0 A gaxe He Oyay (opMyaupoBaTh (OHA COCTABJIAET
OCHOBHYIO 4acThb 8-1 npobaemsl 'minbepra). B ero 6uorpadun
coobmaercs, 4ro no3gaee I'mapbepT OgHAXABI TAK OIEHMI UX
OTHOCUTEILHYIO TPYAHOCTL. l'mnoresa Pumana Oyaer gokasaHa
emé Tpu ero Xu3HU (a OH ObLT yxe He Moaox). JloxuBéT Jm
caM 'manbepr 10 goKasaTeabCcTBa TeopeMul depMa, 0 MEHbLINEH
MEPE COMHUTEIBLHO, HO CaMbIE MOJOALIE M3 IIPUCYTCTBYIOIIAX
aoxuByT. HO maxe MM He CyXA€HO Y3HATH, KAK BBIACHUTCS

BOIIPOC O 2V2,

Brmomwio Bcé mao6opor. UppanmoHaJIbHOCTD 2V2 Gria JOKa-
saHa emé 3a 14 mer go cmepru I'misbepra, B 1930 rogy. 3o
cameaan P. O. KyseMuH, HO OH mpogo/xkaa paboTy, HAYATYIO
A. O. lNeasdorgom rogoMm paneine, korga LeasdOHAY YIAIOCH
CAEIATH IEPBLEIA M YPE3BLIYANHO CYIIECTBEHHLIN AT B PEIOCHAN
7-n npobaemer I'mis6epra (B 2TOM mEepBOM paboTe Pedb LILIA HE

00 MPPAITNMOHAIPHOCTH UCEJS THUIIA 2‘/5, a 00 MPPALMOHAJLHOCTH
YUCEJa U3 HEKOTOPOr'O APYroro kaacca). OKOHYaTeNbHBIM 00MIn
pesyabpTar o 7-u npobaeme Obw1 moay4ueH B 1934 roay A. O. Ieas-
dorgom u T. Mmamgepom. I'mmoresa Pepma ObLia moxasaxHa

HOBWJI TPAaHCHOEHAEHTHOCTHL emé Gonee 3pameHnTOro 4mcia T. Ha xakoe-To
BpeMsdA Ha TOM YCHIEXHW NpPeKpaTWiIucChk. - npolbaema l'manbeprTa riaacuia:
nycTE @ — ajarebpamveckoe 9uciao, oramanoe ot 0 1 1, b — aareGpamveckoe
MPPALMOHAILHOE GHCIO; He GyJeT Ju 9uciIo ¢’ TpaHcueHzeETHHM? JloaxKeH
no6aBuTh (HO OGBACHATE >TOr0 yXe He Oyay), 9TO 9uCiIa a, b 34eCs MOryT
OBITH KOMIJIEKCHBIMH.
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HECKOJBKO JET Ha3aj; B NPUHINANE, KTO-HUOYAL M3 TEX, KTO
CABIIAI TpeacKasanme 'minbepTa B CBOM CTYAEHYECKHE T'OJHI,
MOT' 10 DTOr'0 AOXKUATh, HO YK HABEPHAKA TAKUX COBCEM HEMHOTLO.
lNunoresa PuMana mo cem AeHp HE AOKA3aHA M, HAA0 JYMATh,
eé¢ XX Bexk nmepegact XXI, gaxe ecim cuMmTaThb, 9TO IIOCAEIHUN
HaaHETCA He ¢ 2000 roga, a ¢ 2001-ro. Mue kaxercs, oTa ommbKka,
resns yOeAUTEJBHO CBUAECTEALCTBYET, UYTO OH JEMCTBUTEIBHO
YAAYHO BHIODAJ TPYIHBIE 34,Ta4H.

ITouru Bce 3agauu I'mainbGepra Teneps pelneHnbI, IpaBga, He-
KOTOPBIE — HE HOJHOCTHIO. BCé ke B OCHOBHOM XX BEK C DTUMHU
3agadamu crupaBmica. A I'mipbepT B KakOM-TO CTEIEHH CYMEI
sanaayTh Braepéq Ha 100 aer! B 6oabmmHCTBE CIy4aeB OTBET
OKA3aJICsA TaKMM, KaK OH M OXMIaJ, XOTA €CTh HECKOJLKO HCK-
JTIOYCHUN.

Mon goxaag nmogxogur K xoHIy. O moboun m3 Tpéx KOM-
IIOHEHT, CYIIECTBEHHLIX AJA PA3BUTUA MATEMATUKN, MOXKHO OBLIO
OBI CKa3aTh I'Opa3 a0 OOJBIIE, JaXKe HE BRIXOAA 38 IPEIeabl IITKOIb-
HbBIX nporpaMM. OcoOEHHO MaJ0 s CKAa3aa O IPWIOXKEHUAX. BEhI
yauTe GU3nKy M, KOHEYHO, 3HAETE, YTO MATEMATUKS HYKHA HE
TOJBKO IS TOrO, YTO0BI MOACIATATE IPOBUAHT JUIA COJIAT, KO-
HAIONIAX IPY, WIA TUCAO KAPINIECHA A HACKIINA. UTO BBI, BEPO-
ATHO, 3HAETE XyXKE — DTO KAK M B KAKON CTEICHU MIPUIOKECHNA,
IPUYEM OHM OBIBAIOT OYEHL PAIIUIHBIMUA, TOHBIHE CTUMYJIUPYIOT
PA3SBATHE CAMOM MareMaTuku. HO pas yX S HAYAI C MATATHL U3
INTEPATYPHOI'O KIACCHKA, MATATOU U KOHIY: «HuUKTO HEOOBAT-
HOI'O OOBATL HE MOXKET).




