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Menst npurJaacuwiy IpOIUTATL BAM JEKIUIO, & O €M, HE CKa-
samu. Pa3 Huvero ompeneséHHOro MHE HE OBLIO 3aKA3aHO, BCTAJ
BOMmpoOC: 0 4éM xe roBoputh?! K cuacTbio, B XyI0XECTBEHHOU JIU-
TepaType HAILIACh NOACKA3Ka — «Barusag u weuror. Ho y mens
OyzeT He COBCeM TaK, KaK TaM, Habbl He OBLIO ABHOI'O ILIATW-
ara. Y I'pmboenoa ckazamo: «O 4ém 6w HeITO? 060 BCEMY.
A y MeHs «HEYTO» — DTO Mapa KOHKPETHBLIX NPUMEPOB, & BOT
«B3rasAmD OyaeT 000 BCEM MATEMATUKE.

O 3APOX/JAEHUU MATEMATHKHA

Urak, B3ruag va maremaTuky. OTKyaa OHA IPOU3OILIA, KO-
raa u rae 570 Oeuo? CumTaeTcs, 9TO HE TOABKO MATEMATHUKA,
HO ¥ BCs HayKa KAaK €IWHAs CHCTEMA 3HAHWUU, HE 00S33TEIbHO
HENOCPEICTBEHHO CBA3AHHEIX C MPAKTUYECKOU IeATEIbHOCTHIO,
¥ KaK OT[IelbHas cepa IeI0BeYeCKOU NeATEILHOCTH, MMEOIIen
CBOEU LIEMBIO MOy YeHre HOBLIX 3HAHUY, BO3HUKIA B [[peBuen ['pe-
uuu. [lo TOro yxke nMenuch HayJIHBIE CBEIEHN, T01IAC HEMALIE,
HO, HACKOJIBKO MBI MOX€M CyﬂﬂTb, HE 6]31]10 HayKI/I B TOM CMBI-
cre, Kak i ckasaua. Moxer ObITh, TO, 9TO OBLIO 1O I'PEKOB, CTOUT
HA3BATH (IPOTOHAYKOW. ¥

Yro 6bLIO MOCTE BO3HMKHOBEHWUS M IMOHAYANLY OJECTSIIErO
pasButusa Hayku B [JpesHenm ['peruu, BB, BEPOATHO, 3HAETE.
Y rpexoB acradery mepeHsnu apabbl. ITO OBLIM HE TOIBKO
STHUYECKrE apabbl, HO X BOOOIIE HAPOABLI MCIAMCKOTO MHUPA.
Apabckun s3bIK, Oyny4uu a3bikOM KOpaHa, cTaj sS3BIKOM, KOTO-
PHIM KAXKILIM OOPA30BAHHBEIM MYCYJIbMAHUH MOJKEH ObLI 3HATL.
TTosTomy on cran MexayHApOmHBIM s3bIKOM. Haydwnble Tpyngb
Toxke mucamu mo-apabcku. Hy a y apaboB Hayky mnepeHsIn
€BpOIeNLl. 34eCh HANO CAENATHL OOBOPKY, UTO MEPEXO] OT IPO-
TOHAYKU K HayKe IIPOU3OIIE], MIyCTh He CTONb OTYETJINBO U He-
CKOJIBKO Mo3nHee, Takxke u B /Ipesuem Kurae, u Hukakoro rpe-
YeCKOI'0 BJINAHUA IPU dTOM He Moo OvrTh. Ho eciu Bo BTopom

* (IIpoTo» — 3TO NPUCTABKA, IMPOMCXOAAIIAL OT IPEIECKOrO «IIPOTOCH,

KOTOpOEe GYyKBAJIBLHO O3HAYAET (IEPBOHAYANLHELINY, HO Telephb €€ 9acTo yIo-
TPEOIAIOT B HECKOJIBKO MHOM CMBICJIE: (IIPOTOYTO-TO» O3HAYAET HEYTO TAKOE,
YTO IPEAIIECTBYET ITOMY YEMY-TO M U3 YErO dTO YTO-TO PA3BWIOCH, HO UTO
B [IOJHOM MEpE 3TUM YeM-TO eué He ABigeTca. Hampumep, B TOM CMEICIE B
apXEe0JIOruy U UCTOPUYU I'OBOPAT O IPOTOrOCYZapPCTBAX.



ThICAYEJeTUN Hameﬁ 9PbI PA3JINYIHEBIE KI/[TaI‘;ICKI/Ie JOCTU2KEHUA ——
IIOPOX, PAKeTHI, IPUMUTHABHOE KHUTOII€YaTaHKE, OymMara — IIpo-
vukian B EBpomy, a mer 3a 500 o TOro TO xe€ mpom3Onuio C
IEIKOM UM BCE DTO OKA3aJ0 HEMAJOE BIXSHUE HA CPEIHEBEKOBYIO
Sanmajguyio EBpomy, TO O KMUTAUCKMX HAYYHBIX JOCTUXEHUIX
eBpOHeﬁLH:;I y3HaJau TOra, KOr'na OHMU YK€ B 9TOM HE HYyXNAJUCH.

Urak, roBOps 0 3apOXKJ€HIU MATEMATUKNI, HAIO CIIEPBA, CKa~
33aTb 0 BO3HUKHOBEHUU IIPOTOHAYKU, 3 IIOTOM O €€ IpeoOpa3oBa-
HNUUI B HAYKYy.

IIporouayka sapogumack B [pesuem Erunte u [Ipesmen
Meconoramuu. [IpeBuue rpeku 06 srom 3uamu. Ho Hagamo sToro
MIPOIECCA OTCTOSMIO OT HUAX IPUMEPHO HA, CTOJBKO XK€, HA CKOJIBKO
OpeBHUE I'peku OTCTOAT OT Hac. Cymure camu: MHTEPECYIOUUN
Hac nepuog B ucropuu pesuen I'penuu — 310, rpy60O roBOPA,
500 seT mO H. 3. IIIOC-MUHYC OBECTH JE€T, IOCJHE Hero WUIET
yxe 3II0Xa SJAIUHU3MA. A BO3HMKHOBEHUE IIE€PBOI0 €ruiieTCKOro
rOCyAapCTBa M IMIYMEPCKHUX OCYAAPCTB WIN NPOTOrOCyAapCTB
B Meconoramuu — sto npumepuo 3000 seT 10 H. 5. IIIOC-MUHYC
HECKOJBKO CTOJIeTPIfI (rl[a,TI/IpOBKI/I Ha Moeﬂ IIAMATN U3MEHAJINCH
B IpeeIax >TUX ILIIOC-MUHYC, HO I HAC DTO HECYLIECTBEHHO).
IIprmepHO TOrga XK€ BO3HWKJIA MUCHMEHHOCTD, U, [IO-BUIUMOMY,
IIPUMEPHO TOr'aa XK€ IeJ0BE€YIeCTBO OBJIAAEJ0 IIEPBBIMU 3HAHUAMU,
COCTAaBUBIINMUY HAYIAJI0 IIPOTOHAYKWN. 3Ha‘II/ITeJII:>HOG pa3BuTHEC
IEepBEIC IIPDOTOHAYKNW — IIPOTOMATEMATHUKA U IIPOTOACTPOHO-
Musa — noayuuian Bckope nociae 2000 roga mo H. 3., ¥ K cepequHe
BTOPOI'O THICAYEIETHS 0O H. D. OHU YK€ OIPEIEIEHHO CIOKUINACH.
ﬂpeBHerequKne MBICIUTEIN, NIACABIINEC O 3aPOXACHUU HAYKU,
3HaJIW, YTO IUBUIN3AILIUN EFI/IHTZL n MeCOHOTaMI/II/I HAaMHOI'O
OPEBHEE PEYECKOM U 9TO JOBOJLHO MHOIOYMCJICHHLIE U I1049aC
JAAJICKO HE IIPDOCTHIC HAYYHBIC CBCICHUSA 6BLHI/I TaM M3BECTHBI 3a-
[OOJIO 0 TOr'0, KAK OHU CTAIN JOCTOSHUEM I'DEKOB, HE3ABUCUMO
OT TOro, 3aMMCTBOBAJIU JU I'DEKN 3THU CBEOCHUA Ha BOCTOKe
WIN NpUOOpenu WX caMoCToATenbHO. Ho 5Tm apeBHerpedeckue
MBICIUTEIA HE yMEIN YUTATh HUA ErUIeTCKUEe Meporaudbl, HU
MECOIIOTAMCKYI KJIWHONUCH, 4 Telnepb 3TO YMEIT, XOTh U HE
Bcerga cBoOoaHO. I'pexm Hepenko myTemecTBoBaIM B Erumer,
pexe B Mecomoramuio, HO Ha 3amagHoM Gepery CpenuseMHOrO
MOps TOTa MMEIUCh I'PeYecKre TOpoaa, Y KOTOPHIX OBLIN CBA3U
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co maorumu JacTamu Ilepcuackon Ummnepun, B ToM vucae u ¢ Ba-
BWIOHOM, TaK 4TO ¥ 13 BaBwioHa 10 IPEKOB TOXE KOE-4TO J0X0-
nuio. Kpome Toro, B rpedeckyio srnoxy CBsa3u Mex 1y BaBuionoMm
v Eruntom 6buid NOBOIBHO PA3BUTBHIMK, TAK YTO BABUIOHCKAS
HAyKa MOIVIA JOXOMUTL M0 r'pekoB um 4depe3 Erumer. Ho rpede-
CKUU aBTOP MOT Y3HATH TOJBKO TO HEMHOIOE, 9TO €My BO BpeMs
CPABHUTEIBHO HEIPOIOIKUTENHHOrO npednBanusa B Erunre wim
Bapmwione MOr cooOmUTHL MEPEBOAYMK WIKA YTO PACCKABBIBAIA
TIPUE3KNE U3 DTUX CTPAH. TaK 9TO XOTA 33 HECKOJBKO CTOJCTUN
[0 H. 3. EMUIETCKNUE U MECOIIOTAMCKIE APXUBEL HAXOJUINCH B Ky 13
JIy9IIeM COCTOSHWM, Y€M TO, YTO AOILIO A0 HAC, HOJOXKEHUE CO-
BPEMEHHBIX MCTOPUKOB OTYACTHU JIyd4IlNe, 9eM APEBHErPEYECKUX.
JomxHO OBITH, W3-33 TOr'0, YTO UX BO3MOXHOCTU O3HAKOMJIEHUS
C €rUNeTCKUMU U MECOIMOTAMCKAMY HAYIHBIMU CBEJEHUAMU OBLIN
OrPAHUYEHEI, IPEBHErPEYECKNE WNCTOPUKKA HAYKYM, HACKOIBKO
U3BECTHO, HE OTMEYAJU KAYECTBEHHOT'O OTJIWYUS BO3HUKIIEU
y Hux Hayku oT nporoHayku [Ipesuero Bocroka. T. e. omm He
OCO3HABAJIU TJIABHOTO JOCTUXKEHUS CBOUX COOTEYECTBEHHUKOB!
YrTo xe BCE-TAaKM IOBOPWIX IPEBHUE IPEKU O HAYAIHLHOM
JTane 3apOX[AeHUs HayKd (KOT4a, KaK MEL TElepb 3HAEM, OHA
Obuta, emé nporonaykon)? OuHum cumranu pogwHON Hayku Eru-
mmeT, XOTs Tenepb M3BECTHO, 4TO B Meconmorammm OHA, BO3HUKIIA,
HE3ABUCUMO ¥ YTO B HEKOTOPHIX OTHOIIEHUAX YPOBEHbH BABUJIO-
HAH OBLT HAMHOI'O BHIIIE. DTO CBUIETEILCTBYET O TOM, YTO CBA3U
¢ Eruntom B I'peruu 6biim srydine HaakeHsl, 4eM ¢ BaBuioHOM.
Kaxk mosaran Apucrorenb, 3apoxIeHue MATEMATUKN OBLIO CBs-
3aHO C Te€M, YTO y €IrUIeTCKHUX XPENoB ObLI0O MHOI'O CBOOOJIHOTO
BPEMEHU ¥ OHM PA3MBIILIAIN O BO3BHIIIEHHEIX npeamerax. [py-
rye aBTOPLI, W NPeXae BCero IepomaoT, KOTOPLIA CaM IIOOLIBAJ
B Erunre, cBA3bIBAIM 3ap0OXK I€HNE MATEMATHAKY, 3 TOYHEE ['€OME-
TPUM, ¢ MPAKTAIECKON HEOOXOAUMOCTHI0 — 3€MJIEMEDHBIMU Pa-
6oramu. (KcraTu, camo HazBaHue «reoMeTpPUA» NO-IPEIECKH KAK
pa3 u o3HavaeT «3emiemepuey.) B Erunte Heo6xoquMocTs B OB
CTPOM M TOYHOM MPOBEIEHUU 3E€MJIEMEDPHEIX Pa00T CTOSIA 0CO-
6enno octpo. [[o HeJaBHErO BpeMeHU — [0 CTPOUTENbLCTBA Acy-
AHCKOU TUIOTUHBI — HWI eXXeroqHo, HAYuHaA ¢ UIOHSA, PA3IUBAICA
H3, HECKOJBKO MECSIEB, 3aTOILIAS 3HAYUTENBHYI 4YacTh Huib-
CKOU JOJWHEL U MIPUHOCS Ha 33TOILIEHHEIE TIOMA TLIOJOPOJHBINA VL.
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Tlocae cnagenus BOABI HEOOXOAMMO OBLIO BOCCTAHABIMBATDL I'Pa-
HUIBL T0JEY U JOPOr'H, 4 TAKXKE ONPENeNiTh, KAKYI 9aCTh TOrO
WIM UHOI'O yYaCTKA B TOM 'Oy BCAEACTBUE NPUIMHEHHBIX Pa3-
PYLIEHWI UCTIOAB30BATH HE YAACTCA — HTO OBLIO HYXHO IS yTOY-
HeHus pasmepa Hajora. K 3TomMy MOXHO 106aBUTH, YTO 3eMJe-
Mepre TpebOBAJOCH TAKXKe IMPU KPYIHOMACIITAOHOM CTPOUTENb-
cTBe, Oyb TO CTPOUTEILCTBO MUPAMU, XPAMOB, JBOPLIOB WIX UP-
prUranroHHBX KaHaJOB. B MecomoTamMuu BOIPOC HE CTOSI CTOIb
OCTPO, HO BCE XK€ U TaM CJIyYaJuCh HABOJHEHUs U BEIUCH CTPOU-
TenbHBIE PAOOTHI, BKIIOYAsA UPPUTALMOHHEIE, TAK 9TO TOXE MMe-
Jachk HEMAaJas TOTPEeOHOCTh B 3eMJIEMEDPHLIX paboTax.

Kro xe Ovu1 mpas, Apucrotens uwiu lepogor? [lymaro, 9To
B M3BECTHOM CTENEHU MpaBhl 00a. B 6Gosee 00meM Iyxe MOXKHO
CKa3aThb, YTO PEYb UIAET O 334aYaAX NMPAKTUIECKOrO IMPOUCXOXK IE-
HUS ¥ O PA3BUTUM MATEMATUKH, 3 OTIACTU U IPOTOMATEMATUAKH,
O NeUCTBUEM BHyTpeHHe npucyumx en npudud. O0a daxkTopa
OEUCTBYIOT U B HAIIM THU, TOJBKO HAO MOSACHUTH, YTO TENephb
Ui CAMOU MATEMATUKHU (IPAKTUYECKUM XaPAKTEP UMEIT U eé
NPYMEHEHUs B IPYTUX HAYKAX, JAXKe eCJAU MNOHAYALY IPU DTOM
pedb UAET O BHYTPEHHEM DA3BATHU DTUX HAYK, & HE 00 UX MpaK-
THYECKUAX IPUMEHEHUSX. BOIPOC MOXET CTOATH TOJLKO O B3a-
UMHOM OaJlaHCe ITUX ABYX (HPAKTOPOB — OBLLIA JU UX POIb B TOM
WM MHOM CJIydae 00Jee Wir MeHee PABHOMPABHOU WIU XK€ POJb
OJHOTO M3 HUX OLLIa, BEAYIIEN.

IIprmennTensHO K caMOMy Hadaudy, BuamMoO, npas [eponor.
[peBHenne gomeqmue A0 HAC MATEMATAYECKUE TEKCTHI ABMIA-
0TCsA yIeOHUKAaMM, aPDECOBAHHBIMY HE XXperaM, a nucuam. Kak
YKAa3bIBAIOT UCTOPUKY, B TO BPeMsa BOOOIIE He OBLIO OTAEILHOIO
COCJIOBUSL XPELOB, 8 UX 00A3aHHOCTH [IPX CJLyIae BBINOIHIIYA YBa-
JKaeMbIe I'DaXJAaHe, MUAPSHE, BO3BPAIIAACH 3aTEM K CBOMM OOBIY-
HBEIM 3aHATUAM. lluciel ke ObLIM I'OCYZAPCTBEHHBEIME CIyXKa-
MY, KOTOPBIE JOKHEI OBLIN PACIPEIENaTh 3apa00THYO ILIATY,
IO ICYUTHIBATH HAJOM, BHIYUCIATE, CKOIBKO 36PHA, HANO [JIA [IPU-
TOTOBJIEHUSI TAKOI'O-TO KOJUYECTBA XJe0a, WIN MUBA, BEMMUCIATH
WIOIIA, A7 1 OOBEMBI, TEPEBOAUTE OIHU MEPHI B Apyrue. s 3Toro
HA,I0 YMETh MPOU3BOAUTH BEIUUCIEHUS, B TOM YHUCJIE U C APOOS-
MM, Y€MYy OUCLBI U YUYWINCh HA IPUMEPAX, COAEPKAIIUXCA B UX
yIeOHUKAX.
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Hageroch, BaM 1OCTABUT yAOBOJILCTBUE CICAYIOIIAU OTPHI-
BOK, HOCAIIUU HE MAaTEMaTUYECKUU, a8 CATUPUIECKUU XAPAKTEP.
ApTop manupyca o6pa@aeTcs K pearbHOMY WA BBIMEIILIEHHOMY
MUCLY, KOTOPHIU 3aHUMAET BEICOKOE MOJOXEHUE, HO B [IeUCTBU-
TEIBHOCTY HEKOMIIETEHTEH U KOTOPHIN, TIOX0XKE, UMEET BO3MOXK-
HOCTb DKCILTYaTHPOBATHL aBTOPA:

«fI xouy 06BbsicHUTL Tebe, YTO DTO 3HAYMUT, KOT'Ja Thl ['OBO-
pumb: A nucern, orgaroumu npukassl apmun“. Tebe mopyueno
BBIKOIIATH 03€pO0. ThI MPUXOAUIIL KO MHE, CIPAIIUBACIIDL O 3AMa-
cax A COAJAT U DOBOPHUIIL: ,,CocunTan MHe 3T0%. TeI ocTaBIA-
€Illb CBOIO PaboTy, ¥ Ha MOM IJIEYX CBAJIMBAETCSA 334a49a — YIUTh
Tebs1, Kak e€ HAJ0 BBEIIONHATH. Sl craBmo Tebs B TynwWK, KOr'Aa
npuHoIry Tebe IIOBeeHre OT TBOEr'O I'OCIOIuHA, Tebe — ero nap-
CKOMY MHUCILY ... MyAPOMY IHUCILY, IOCTABICHHOMY BO TJIABE DTOrO
BOUCKa. HammexuT crenaTs HACHINL aasd mogbéma* B 750 nokTen
[UIAHBL 4 55 JOKTEN MUPUHBL, COCTOAILYI0 13 120 0T AeIbHbIX AIu-
KOB U TOKPBITYIO NMEPEKIAAVMHAMU U TPOCTHUKOM. Ha BepxHEM
koHue eé BeicoTa 60 mokTen, a B cepegune 30 JOKTEN; YKIOH €€ —
OBaXK IBI IO 15 ok Ten, a HacTun — 5 gokTen. CnpammsaimT y BO-
€HAYAJIBHUKOB, CKOJIBKO IOHA00UTCS KUPIUYIEH, X Y BCEX IUCLOB,
¥ HU OJVH HUYErO He 3HaeT. Bce OHM HALEIOTCS HA TeOsS U TOBO-
pat: ,, Thl UCKYCHBIN TIUCEIl, MOU APYT, COCIUTAU 3TO HAM MOCKO-
peu. CmoTpu, umsa TBOE craButcsa. CKOIBKO Xe HA0 [JA DTOrO
kuproaen? “»

W3 5TOro OTpLIBKA BUAHBI HEKOTOPHIE U3 OO0S3aHHOCTEN
mucna. Peds uAéT HE O KAKUX-TO MUCTUYECKUX TAWMHAX MU-
pO3aaHuA WiIn, 9TO TO XKe, O0TOB, Yero MOXKHO OBLIO OBI 0XUIATH
OT KPEIIOB, a 0 BeCbMa IIP03anveCKuX [esax, TpeOyoImx onpeie-
JNEHHOU KBanupukanuu. BuaHo Takxe, 9TO yXKe TPHU C IOJIOBUHOU
THICAYU JeT Ha3a[J OOBEKTUBHO NPOrPECCUBHBIA IPOLECC Pa3ie-
JeHUWs TPy[Aa JOIMIEJa IO TOTO, YTO BUAHEIA OPTaHU3ATOP HAYKU
(mpoTonaykw) MOr GBITH HE OYEHBb B HEU CHJIEH.

Ha 6onee nmosnmem srtane (m, MoxeTr ObIThb, Gonee B Basu-
J0oHe, YeM B Erunte), BUAMMO, CHIPPAIM CBOKO POJIb U (BHLICOKUE»
MOTHUBELI BMECTE C COOTBETCTBYIOIIUMYU BO3MOXHOCTAMU B CMBICJIE

* B 1o BpeMs 3HAYUTENbHYIO TsXKECTh INOJHUMAIN, BKATHIBAsA €€ HAa Ha-
ceinb. [JoabEMHBIE OIOKM TUIA MOJIUCIACTOB M300peau mo3IHee.



nocyra, o 1ém rosopui Apucrorens. 2Kpensl TOXE MOIUU BEI-
CTYnuTb HA CcueHy. UM He NpUXOAWIOCH HOACYUTHIBATH YIUCJIO
KAPINUYEH, HO OHM, MOXKET OBITb, BAHUMAJINCH ACTPOHOMUEN
pagu acTPOJOrUYEeCKUX HpeACKa3aHuu. Torga He MONIO ObITh
pedYr O COCTABJIEHNM I'OPOCKONIOB, TPeOYOIMeM 3HAHUA IOIO-
JKeHusA TUIaHeT Ha Hebe, HAYMHASA C MOMEHTA POXIEHUS TOrO
JINna, 4IS KOTOPOI'O COCTABISAETCA FOPOCKOI, M HA MHOIO JET
mocre Toro. Ho Torga OvLTa, TAaK CKa3aTh, (IPOTOACTPOIO-
CUsdy, [ETaBIIAs NPEACKA3AHWA HA 00lee KOPOTKUE OTPE3KU
BPEMEHU Ha OCHOBAHUM OOJE€€ OrPAHUYEHHBIX [AHHLIX O BUE
meba. C pasBuTmeM aCTPOHOMUM B HeUM MOABUIACH HEMAJO-
BaXXKHAs BBIUYUCIATENbHAS CTOPOHA, TPeGOBABINAS HEKOTOPOU
MaTeMaTuKA. BrIpodeM, HACKOJIBKO BO BCEM 3TOM yJaCTBOBAIA
Xpensl — Hem3BeCTHO. M3BecTHO, YTO 3aBEIOMO CYIECTBOBAIN
aCTPOMOrU-TIPO(ECCUOHAIEI, KOTOPHIE HE OLLIN KPenaMu.

B BaBWIOHCKOU TPOTOHAYKE yXKE ONPENEJEHHO MTPOUCXOIUI
mepexoq K Hayke. B KIMHONMMCHBIX TEKCTAaX PACCMOTPEHO MHOIO
33349, He MMEMUX OTHOIICHUS HU K KUPIUIAM [ HACHIIN,
HU K IPYTUM BUAAM IPAKTUIECKOU AeATenbHocTr. PakTudecku,
TaM PEIIAlTCA KBAAPATHEIE YPABHEHUA U [aKe OTAeIbHbIE YPAaB-
HeHus Oosee BEICOKUX CTemeHen — u 9T0 Oe3 anreOpui! Basu-
JIOHSIHE 3HAJIM TaK HA3bIBaeMylo Teopemy lludparopa u teopemy,
00paTHYIO K HEU. DTO KAK Pa3 MOMJIO UMETb OTHOIIEHUE K 3EM-
JIEMEPUI0, TOTOMY YTO MO3BOJAIO C HOMOIIBI0 BEPEBKU MOCTPO-
UTH NPAMOU yrod. B 6osee MO3LHIOI dHOXy, Korjga B I'perun
yXKe 3apOouIach HAyKa B HAIlEM CMEICJE CIOBA, KAKNE-TO [eoMe-
TPUIECKUE TIOCTPOEHUS HA MECTHOCTU C MOMOIIBIO BEPEBKU yKe
ompeneaéHHo Tpou3BOAWInCh. Ha ceu cuéT mmeeTcs mpAMOe CBU-
IeTeabCTBO [leMOKpuTa, KOTOPHI C TOPAOCThHI0 3aaBui: «B mo-
CTPOEHUN JUHUY C NOKA3ATEILCTBAMUA S HUKEM HE OLLT MPEB30U-
NEH, MaXke TAaK HA3BIBAGMBIMM €TUIETCKUMU TapleIOHABTAMEA ).
B cnosax [[eMOKpUTa yIUBATEILHO YIOMUHAHUE O JOKA3ATENb-
crBax. Hu B OJHOM €rumeTCKOM WM BABUJIOHCKOM TEKCTE HU-
YEro MOXO0XKEro Ha, J0KA3aTeIbCTBa HeT. HO, ¢ pyron CTOPOHHI,
YaCTb BABWIOHCKOUW MPOTOHAYKMU NOCTUMNIA yKe TAKOrO YPOBHI,
KOI'[Ja COOTBETCTBYIOIINE PE3yAbTATHI HEBO3MOXKHO OBLIO IMOJIY-

* T'pedueckoe CIOBO «raprefOoHaBT» 03HAYAET «HATATUBAIOLINNA BEPEBKY».



9UTh 0€3 KAKUX-TO PACCYXKACHUM, MOXKET OLITb M HE IAOIMX
KCYEPIBIBAOIIE CTPOIOr0 J0KA3ATEJbCTBA, HO IPUOINKAIOIIUAXCS
K Hemy. A /[eMOKPUT COCTA3AICA C MapIeIOHABTAMU B JOBOJILHO
o3 gHee 1Mo MacinTabaM IPEeBHEErNIeTCKOU UCTOPUY BPEMs. YBHI,
IIOBTOPSAI0, YTO HU OJHOI'O TEKCTA C JOKA3ATEIbCTBAMU 1O HAC
HE [IOLLIO. YBEPEHHO PEKOHCTPYUPYETCsA Omaromgaps 6oJee mo3 -
HUM WHIUACKUM UCTOYHUKAM TOJIBKO OJHO-€IUHCTBEHHOE PACCy-
XK JeHue — rokasaTeabcTBO Teopemsul [Tudaropa.

TEOPEMA IIN®ATOPA
M IU®ATOPOBLI TPOUKH

Ilycre a, b — xarTeTsl IPAMOYrOILHOIO TPEYTOIbHUKA, C —
ero runoredys3a. Ilocrpoum kBagpar ABCD co croponon a + b
u BO3bMEM Ha ero cropouax AB, BC,
CD, DA rakue Touku E, F, G, H co- D b Ga C
oTBeTCTBeHHO, 4T0 AF = BF = CG =

a
= DH = a. WsbMmM croBamm, OT Ka-
N He b
xpou w3 BepumwH A, B, C, D oTknagbl-
BAeTCA MO OTPE3KY MIMHBL 4 B Hampa- . g2
BICHMY K CJICIYIOIIEN BEpIINHE; «CIeLY- a

IOIIEM» 3HAYUT «CAEAYIOMEA B TOPAIKE
ABCDA». Ham xeagpar pasbusaerca A O E b B
Ha 4YeTwlpéxyronbauk EFGH u yersipe

npsamoyroabaeix Tpeyroasauka EBF, FCG, GDH, HAE. Y ka-
KOO W3 TPEYyrOJbHWKOB OJWH KATET PABEH G, & apyrou — b.

3HAYWUT, BCE DTU TPEYrOJHHUKM PABHEI, TAK YTO, B YaCTHOCTH,
/AEH = /BFE. Tunorenysa paBHa €, a IUIOMAIb TPEYTOIb-

1 " .
HPKA €CTb iab. Y uerwipéxyroasuuka EFGH pauHa Kaxaou

CTOPOHEI PABHA ¢, TaK ITO 5T0 poMmb. Kpome Toro, Bce ero yrist
npsmeie. Hanpumep, /ZHEF = LAEB — /BEF — /AEH =
=180°-4BEF—-/BFE = /ZEBF =90°. Urak, EFGH — xBa-
IpaT CcO CTOPOHOH ¢, TaK YTO ero miomans pasHa ¢2. Ho cymma
€ro IVIOIIAJY ¥ ILIOIALEN YeTHIPEX TPEYTrOJIbHUKOB PABHA, ILIO-
IAIY ICXOTHOrO GOJIBIIOr0 KBAAPATA, T. €. ¢2 +4- %ab = (a+b)>.

Jleras wacTs paBHa c? + 2ab, a mpasas — a® + 2ab + b?, oTky1a
u BUAHO, 9TO ¢ = a + b%. MHI uCIoms30BAIN AMre6padecKyo
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CUMBOJUKY, KOTOpo B BaBwione He ObLIO, HO BABWIOHCKUE Ma-
TEMATUKYN YMEJIU PO IEJLIBATE BCE, YTO 31eCh Tpefyercs, nHave,
XOTs 3TO 1 ObLIO 601€e IPOMO3IKO.

OTO caMoe MPOCTOE U JErKO 3AMOMUHAOIIEECH [OKA3ATENb-
ctBO Teopemsl [Tudaropa, kakoe s Bugen. Teneps ero 4acTo uc-
MOMB3YIOT B mKoJe. HO eciu BBl IOCMOTPUTE yICOHUKY, KOTOPHIE
OBLIN TPUHATH KAK OCHOBHLIE B TEYEHUE [IUTEJLHOIO BPEMEHU,
TO BHI TaM ero He Haugére. [logemy? Heyxemu ux aBTOpHI, 1001
BIOJIHE CBEAyIIWE X YMHEIE, HE 3HAJMA DTOrO PACCYXKACHUST, W3-
BECTHOI'O YK€ HECKOJIBKO THICAY JIET, WIX HE IOHUMAJIN, ITO OHO
MOHATHEE, MPOILIE, JydIle 3alIoMuHaeTcsa, yem apyrue? I[losguee
S CKaXy, B 4€M, IIO-MOEMY, 37€Chb J€J0.

C reopemon IMudaropa ceasaHa apudpMeTUIecKas 3a1a4a.
NmMeroTes Takue TPOUKY HATYPAILHEIX (T. €. IEIbIX TOJ0XATEIb-
HEIX) 9UCeI T, Y, Z, 9TO

22 4y =22 1)

Wx waswBaioT mudaropoBeIMEU TpoukaMu. Hampumep, rogsarcs
ancna x = 3,y =4, 2 = 5: 9+ 16 = 25. 1o mpumep. A MOXKHO
JI1 YKa3aThb BCe NudaropoBLl TPOUKU (I,Yy,2)? UueiMu caosamu,
MOXHO JII HaWTW BCe permenus ypapsenus z° + y? = 22 B mary-
pambHbx unciaax! (B cBasu ¢ TepMuHOIOrEEN 0OPATUTE BHUMA-
HUE, Y9TO DEIleHne — DTO He OaHo 4mcao, a Tpu.) [la. Otser
TAKOB: KaX[I0€ TAKOE PEIIeHNe MOXHO IPEeJCTABUTL B BUIE

z=1(m?—n?), y=2mn, z=Im>+n?), (2)

rae [, m, n — HATypaATLHEIE YUCAA, TPUIEM M > N, WIA B AHAIO-
TUYIHOM BHU €, B KOTOPOM X U Y MEHATCA MECTaMU. MO)KHO Iy Thb
KODPOUe CKa3aThb, 9TO T, Y, 2 U3 (2) CO BCEBO3MOXKHLIMU HATYDAIb-
HEIME | 1 M > 1 CyTb BCe BO3MOXKHEIE pemerus (1) ¢ TOIHOCTBIO
10 mepecTanoBku z u y. Hampumep, Tpouka (3,4, 5) moxygaercs
mpul=1,m=2,n=1.

To 9T0 mpu MI0OLIX HATYPAILHBIX [, M, M C M > 7N TPOUKA
(z,y,2), onpeneasemas cormacuo (2), asasercsa pemenuem (1),
MOXHO IPOBEPUTH HEMOCPENCTBEHHO IIyTEM IPOCTOr'O BHIYMUCTE-
HUS, X 51 H3 3TOM OCTAHABIUBATLCA He Oyny. UuTepecHo apyroe:
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nouemy m060€e pemenve 00s3arensro nveet sug (2)?7 06 sTom s
u Oyny roeoputh. Ha camom gene, Kak 3TO 4acTO OLIBAET, «IIPO-
KPY4IuBas B OOPATHYIO CTOPOHY» MOU PACCY K IEHUA, TOXKE MOXKHO
IOKA3aTh, 9TO JI00as TPOUKA Buaa (2) ABIAETCA PEIIEHNEM, HO HA
DTOM s TOXe He OyJy OCTAHABIUBATHLCA. 1TO IPU MEPECTAHOBKE
2 ¥ Y CHOBQ MOIYYIALTCA Pelenrne — 06 3TOM U OBOPUTH HEYErO.
Io-BuauMoMy, BAaBHIOHsAHE 3HAJIM DTOT OTBET, HO KAK OHU
K HeMy npunuii — HewsBecTHO. (Bmpouem, He scHO, 3HAMM a1
oHu, 4TO BCe pemenus (1) mpeancrasuMbl B Buge (2), na u 3a-
IABAJNCH JU OHM TAKUM BOIpocoM. Vmeercsa mpaspomogobHas,
XOTS U CUIOTETUYECKAsSA, PEKOHCTPYKIUA UX PACCY XK JEHUN, B KO-
TOPOU >TUM BOMPOCOM HE 33JAI0TCS, 4 UINYT CI0CO0 KaK-HUOYIb
noryduTs noboasine pemenun.) Kak ero mosguee gokasnsanu
IODEBHUE CPEKM — M3BECTHO; IO CYIIECTBY, UX I0KA3aTEILCTBO
B MOAEPHU3UPOBAHHOM BU€ (C ABHBIM UCIOIL30BAHUEM AIreOPHI)
BOCIIPOM3BOAUTCS BO MHOI'MX KHUT'AX, U, BEPOATHO, MHOI'ME U3 BAC
€ro 3HAIT. A 5 X04y PacCKas3aTh HECKOIBLKO O0Jee IPOCTOe JOKA-
3aTEILCTBO, KOTOPOE s Y3HAJ B CBOU CTYIEHYECKUE MOJEL OT MO-
ero oguokypcuuka FOper Mauuna. Hemme FOpun Usamosua Ma-
HUH — YIEH-KOPPECHOHIEHT POCCHUCKOM aKaIeMuy HAyK, Ja-
ypear JIeHMHCKON mpemMuy, OWH M3 OUPEKTOPOB MEXIYHAPOI-
woro Maremaruyeckoro uacruryra uMm. Maxkca Ilnaska B Bonne.
Hu 0HOrO 13 5TUX BBICOKKX TUTYJIOB BPOe OBI HE HYKHO, YTOOBL
IPUAYMATH TO IIPOCTOE PACCYXKAEHHE, KOTOPOe s Cerdac pac-
CKaXy; B MCTOPMM HEOTHOKPATHO OBIBATO, ITO JIOOUTEIN IpU-
OyMBIBATH Kyna Oosee 3aTeIuMBLIe Bemu. TeM He MeHee, s HAr e
B JWTEpAType HE BCTPEYAN DTOrO paccyxjaeHus. Bmnpoduem, e
MOI'y HOPYYUTBCS, YTO €ro HUrAE HET WIA YTO HUKTO, KPOME
Manuna, TaKOro IOKa3aTelbCTBA, HE MOI IPUAYMATL. LaK 9ITO
HE KCKJIIYEHO, YTO KTO-HUOYIb U3 BaC 3TO PACCYXKJEHUE 3HAET.
Ho yx T0O9HO, 9TO TaKuX CPEM BAC HE MOXKeT ObITH MHOI'O — Dac-
CyXA€HVUE €CIU U SABIAETCS U3BECTHBIM, TO He OOMEM3BECTHLIM.
CnepBa HECKOMBKO TPOCTHIX 3aMEYaHUN, KOTOPHIE MPEeIe-
CTBYIOT 1 OOBIYHOMY JOKa3aTeabCcTBY. Ecau z, y u z uMmenoT 06-
mun geaurens k > 1, ckaxkem x = ku, y = kv, z = kw, rae u, v,
W — HATypaIbHEIE YUCIA, TO ACHO, YTO TPOUKA (u,v,w) CHOBA
seasercs pemenueM (1). O6paTHO, eCaM MBI 3HAEM KAKOE-TO pe-
wenue (x,y,z), TO, YMHOXUB DTU TPU UMACI HA KAKOE-HUOYIb
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HATYpPAIbHOE Kk, MBI CHOBA mouayuuM pemenue. [lodToMy MOXKHO
Or'PAHUYINTHCS PA3LICKAHUEM PEIICHUN, He UMeIuX 00Imero jie-
auTens. B maHHLI MOMEHT pedb UAET 00 OOImeM JenTene BCeX
Tpéx umcen. Ho ecau OBl y ABYX M3 3TUX YKUCET, CKAXKEM y T 4 ¥,
ObLI OOIIUY AEAUTEND, TO TOT XK€ IeIUTeNb ObLI OBl X y TPETLEro.
TTosTOMy MBI MOXKEM OTPAHUYIUTHCA PASLICKAHUEM PEIeHUN, B KO-
TOPHIX JIOOLIE ABA YuCaa (T Uy, T U 2, Y U Z) HE UMEIOT O0ImX
neauTener, 60X 1. DTO BHIPAXKAIOT CIOBAMU: PACCMATPUBA-
€MEIe YUCIa X, Y, Z MONAPHO B3AMMHO IPOCTHI.

Tlpu | # 1 gucna z, y, 2 B (2) He B3AMMHO IPOCTHL: OHU UMEIOT
obmuu geauTens [. Tak 9TO ecam MBI UHTEPECyeMCs TOIBKO B3a-
UMHO TPOCTHIMA &, Y, 2, TO 4 HuX B (2) nomkHO OBITH [ = 1,
¥ yTBEPXKJEHUE, KOTOPOE MBI XOTAM NOKA3aTh, HECKOJIBKO YIIPO-
MAETCSA: HATYPAJbHLIE pemenus (T, Yy, 2) ypasaerus (1) ¢ B3anMHO
NPOCTHIMA T, Y, Z C TOYHOCTHIO O IEPECTAHOBKU & U Y IPEACTa-
BUMEI B BUJE

z=m?>—-n?% y=2mn, z=m>+n> 3)

e m, N — HATYPAJbHBIE YUCIA U M > N. 3aMeTbTe, 49TO 5
BOBCE HE YTBEPXK A0 0OpATHOrO: 4TO JMH00Ee (T,Y, 2), MOLyIaro-
muecs COrIacHo (3) ¢ HATYPAILHBIMU 11 > 71, SABIAIOTCA DeIle-
HreM (1) u momapHO B3aMMHO HPOCTHL. PemenweMm sTa Tpouka
OyneT, HO YUCIA T, Y, 2 He 00I3aTeIbHO NONYIaTCsa B3AUMHO IIPO-
cTeiMu. Benwb ecaiu y m u n eCTh 06N JeIUTENh, TO OH BOUAET
(maxe c KBaIPATOM) UB L, U B Y, U B 2.

Tak 9T0 ecam OvI s XOTEN HACTAUBATL HA OOPATHOM yTBED-
XK IEeHUU, ITO Jo0Le (T, Yy, ), TOTy9amuecs cormacHo (3) ¢ ma-
TypaJsbHBIME M > n, OyayT pemenuem (1) ¢ HOMAPHO B3AUMHO
NPOCTBIMU T, Y, Z, TO i, CAMO€ MEHbIIIee, T0XK€eH ObLI OBl yTO4-
HUTB: C B3AMMHO IPOCTHLIME M U . A GBLIO GBI TAKOrO Yy TOYHEHUS
nocrarouno? Oxa3wBaeTCsa, HET (BHAYMATE, NOMKEH CO3HATHCA, f
6BLIO TIOAYMA, 9TO A, HO MEHA HOompaswiu). Begs ecam m u n
06a HeIETHLIE, TO X MOJIYyIUTCA Y6THHIM, & Y B (3) BCeraa IéTHOE.
Ho ecau oguo m3 uucen m, n 49€THOE, 8 APYroe HEYETHOE, TO T
MOy INTCS HEYETHEIM, U OOIIUM C Y Y HEro MOr OBl OBITH TOJBKO
HEYETHLIN OeMUTenb. 1TOrAa y & U Y UMEeTCA W HEeYETHBIN TPO-
cron genurens p. Pas 2mn memmrca Ha p, TO M WIM N JEIATCA
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HA P, & TOr A3, pa3 m2 —n? TOxKe JeINTCA HA P, TO X BTOPOE K3 i-

cen m, n eJUTCS HA P, T. €. M U N HEe B3AUMHO IIPOCTHI, & MEI
yxe pemmuiu, 4T0 OyjaeM 6paTh TOJBKO B3aUMHO IIPOCTHIE M, 1.
Ho ruassOe, 9T0 5TOr0 HaM ceryac He HyKHO. HaMm Ha10 TOABLKO
YyCTAaHOBUTB, 9TO pemenue (1) ¢ B3AMMHO IPOCTEIMEM HATYDAJIb-
HEIMU Z, Y, 2 0032 TEIbHO IPENCTaBuMO B Brae (3) ¢ KAKAMEU-TO
m, M, & 970 IPU KAKUX-TO APYTHUX 1M, 7L MOL'YT [OJYINTHCS Pe-
[IeHUs1 C HE B3aMMHO HOPOCTHIMHU I, Y, Z — DTO HAC CEMIaC He
KaCaeTCs.

Jpyroe 3ame4aHnue COCTOMT B TOM, 9TO KOI'Jd MBI OI'DAHU-
YUBAEMCA PEIIEHWSAMHU C TOMAPHO B3AVMMHO MPOCTHIMUA X, Y, Z, TO
OJHO U3 YMCEI X U Y MOJXKHO OLITH YETHLIM, 3 IPYroe — HedeT-
HBIM; Z TIPU DTOM, KOHEYHO, HEYETHO. [[eNCTBUTEILHO, €Cau &
u Yy 006a YETHLIE, TO OHM HE B3aWMHO MPOCTHI, 3 UMEIT OOIIun
nenurens 2. Fcan xe onu 06a HEYETHEI, TO MBI MOXKEM HAINKUCATH,
aTto ¢ = 2r — 1, y = 2s — 1 ¢ HEKOTOPHEIMU HATYPAILHBIMU T, §.
Orcroga

2Z2=2r—124+02s-1)2=4(r* —r+ s> —s) +2.

Mony4aeTcs, 410 22 geamrtcsa Ha 2, HO He gemutcs Ha 4. Ho »T0
HEBO3MOXKHO: €ClIM 2 HEUIETHO, TO 22 ¥ Ha 2 He JEeIUTCH, & eCIH 2
498THO, TO 22 gemmTcs HA 4.

Pa3 omguo n3 vucen x u y 4€THO, & IPYroe HEIETHO, TO MOXKHO
CYUTATH, 9YTO HEYETHO T, & Y€THO Y, — B IPOTUBHOM CJIy9a€ MEL
npocTo w3MeHrM 0003HaYeHus. BOT Teneps HAYMHAETCS TUIABHOE.
Tepenmmenm (1) Tak:

z X 2 2
win, 0003HaYMas — Yepe3 u U — Uepe3 v, B Buae u- — v = 1,
Y

T.e. (u4+v)(u—v) =1. uuv CyTb YaCTHBEIE ABYX HATYDAIb-
HEIX 9IMCEJ, T. €. IOJOXKATEJIbHEIE PAINOHANBHEE ucaa (Ipotu).
©-+0 TOXe PAlNOHATIBLHOE YUCIO, IPIIEM MONOKUATeIbHOE. JII060e
TaKOe UUCIO NMPEACTABIAETCS B BHUE HECOKPATUMOU APOGH %;

3[€Cb M U N — HATYPATBHLIE YUCIA, IPUYEM B3AUMHO IPOCTHIE
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a3 apobb HeCOoKpaTumas). A ecau By—v) = 1, ou—v= .
b b p n m
Urak,

u+v= %,

n (4)
u—v=—,
rie m, n — B3aUMHO IPOCTHIE HATYPAIbHEIE YUCIa. PaccMaTpu-
Baa (4) Kax JMHENHYIO CHCTEMY YPABHEHUU OTHOCATEIBLHO U, U,
pemmM €€, AJIA Yero JOCTATOYHO CIOXKWUTH DTU ABA YDPABHEHU,
OTKy/a MOJYyYATCA 2U, U BHIYECTb BTOPOE U3 MEPBOrO, OTKYIa
IOy IUTCA 20:

z m? + n? T m? —n?
Ssu=—m——, S=v=—. (5)
y 2mn y 2mn
Orcrona BUIHO, KCTATH, IO M >n.
z
Mer 3HaeM, 9TO0 — U — — HeCOKpaTumbie npodu. Ecau Obr
Y Y

MBI 3HAJIU, 9TO APOOHL TOXEe Hecokparmmas, 1O u3 (5)

2mn
cpasy caegoBamu 6b1 cooTHomenus (3). Ho moka 4To Mel aTOrO

z T

He 3HAeM; OJHAKO O APO6AX =, = MBI 3HAEM, ITO OHU HECOKDATH-
vy

mete. [TosTomy u3 (5) MBI BIpaBe CAeIaTh 3aKII09EHNE, HECKOIBKO

6osee caaboe, deM (3): CymecTByeT Takoe HaTypaabHOe k, 9TO

m? +n? =kz, 2mn=ky, m®—n®=kz (6)

MomycTuM, 910 k uMeeT HeIETHBIN IPOCTON AeIUTENb p. To-
raa 2mn OeauTCs Ha P, & Pa3 dTO HEYETHOE IMPOCTOE UUCJIO0, TO
m wm n geautcsa Ha p. Ho Torga m OqHO U3 CIAraeMbIX B JEBOU
gactu paBercTBa m2 + n? = kz, U ero mpaBas 4aCTb IEIATCH
HA P; BBIXOIUT, YTO U BTOPOE CAATAEMOE B JIEBOU YACTU TOXKE Je-
aures Ha p. IlonygaeTcs, 9To U M, U N OEAATCA HA P, XOTS OHU
B3aUMHO TPOCTHL. MTax, y k HET HEUETHHIX TPOCTHIX ACIUTEIEH,
Tak 4TO k €CThb CTeNneHb NBOUKU. BCIOMHUM, 9TO Yy — YETHOE
qucno, y = 2w. [oaywaercs, uro 2mn = 2kw, mn = kw, u ecan
k — creneHnb gBOUKY (C HEHYJEBEIM IIOKA3aTeJIEM), TO YUCJIO MN
géruoe. Torga xoTs OvI OgHO U3 4ucea m, n — 4éruoe. Ho u3
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m24+n? =kz caegyer, 9To m?4+n? — adrHOE 9UCIO, U €CJIN BI0-
0aBOK O/HO U3 YHUCEJ M WIN 7, — YETHOe, TO U APYIrOe MOJKHO
6biTh 9éTHEIM. CHOBA y M u n HaIménacs obumu geaureas. Ocra-
ércs npusHaTh, 94TO k = 1, a 5T0 1 03Ha4aer (3).

O IEAYKTHBHOM IIOCTPOEHMHU
MATEMATHUKH

Ha sTom mu1 paccramemcs ¢ [Ipesuum Basunonom u nepene-
cémcs muicaeHHo B Ipesuioo I'penuro, rae, kak yxe roBOpuiIoCh,
NPOTOHAYKA MPEBPATIIACEH (WM, Jy9IIe CKa3aTh, OKOHIATEILHO
OPEeBPATWIACE) B HAyKy. OTO MPOM3ONLIO HE TOABKO C Ma-
TEMATUKOU, HO U C ¢urocopuer, acTPOHOMUEH, Teorpaduen,
OMOMOTMEN; OTYACTU DTO HAYAIO MPOUCXOIUTH C HEKOTOPHLIMU
vacTamu Gusuku (co cratukou u akyctukou). Cyns mo Bcemy,
PAHO WM TO3QHO 3TO BCE PABHO NMPOU3OULIO OBbI ([OKA3aTEIb-
ctBoM cayxur Kurail), HO TOMy, 9TO DTO MPOM3OILLIO UMEHHO
B I'peruu, xak mosararoT, CrrocO6CTBOBAIN HEKOTOPHIE OCOOEH-
HOCTH rpedeckoro obmecrBa. B I'penum Bmepenie B mcTopun
noayyuuau OOIeCTBEHHOE 0100peHne BCe BUABI TBOPYECTBA, IIPO-
OYKTUBHOU IyXOBHOU AEATEILHOCTH, B TOM HUUCIE U JUIIEHHLIE
HEIOCPEACTBEHHOIO yTUIUTAPHOrO 3HadveHus. (OOmecTBeHHAs
U KyJbTypHas OOCTAHOBKA ObLIa TAKOBA, YTO IIMPOKYIO W3-
BECTHOCTDb MOJIYYalIu ABTOPHL JAXKE TEX OTKPHITUMN, KOTOPHIE HE
UMEIU TPAKTUYIECKOU IIEHHOCTU. | pedeckoMy OOmEecTBy ObLI
NPUCYII OyX COPEBHOBATENBLHOCTHU, NPUYEM TVIABHBIM I[IPU3HA-
Bajachk nobena, MAABaBINAsA CJAABY, TOCA KAK MaTEPUAIHHBIX
6Jar ¢ HEM MOIVIO M HE CBA3LIBATLCA, U B JIOOOM CIy4ae OHU
He OBLIM TVIABHBIM. TakoOe MOJIOXKEHWE CIOXKUIOCH B I'PEYECKOM
cropTte — Bce 3HaT 00 OuuMnuamgax, HO Ha CaMOM jeJe OLLIO
MHOT'O COPEBHOBAHUU, PErYAAPHO MPOBOAUBIINXCS HA PABIAIHEIX
YPOBHSAX, OT OOIIErPEYECKOro A0 Cyryb0 MECTHOrO. 3aTeM 3TO
B Tex wix WHBIX (HOPMAX PACIPOCTPAHWIOCH HA WHTELIEKTY-
AIBHOE TBOPYECTBO — HA MCKYCCTBO (OCOOEHHO HA JUTEPATYDY
U My3BIKY), IO34HEE Ha Guiocoduio U HayKy. Takoe OTHOIIEHUE
C03/1aBaJIO CTUMYJILI [JI51 IOUCKOB B CAMBIX PA3IMYHBIX HAMPABIEC-
HUSAX WHTELIEKTYAJIHHOI'0 TBOPYECTBA. B maremMaTuke OLICTPO
CTAJIO ACHO, YTO JOOUTHCA OOIETTPU3HAHHEIX U HEOIIP OBEPIKMMBIX
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PE3YJIbTATOB 31€Ch MOXKHO, JUIIb [IPUMEHSA CTPOrO JOTUIECKUEe
paccyxaenus. Jlroam, 4yBCTBOBABIINE DPACIOJOXKEHUE K TAKOU
e TEILHOCTY, UCILITHIBAINA [IPXA DTOM 0COO0r0 POLA MHTEJLIEK-
TYaJbHOE HACJIAXKJIEHWE, MPUIEM ITO, KOHEYHO, OBLIO TAK XKe
u Ha [IpeBuem Bocroke, HO B I'penun neaykTuBHOE IOCTPOEHUE
MaTeMaTUYeCKOU TEOPUU MPUOOPEIo CTATYC PECHeKTabeIbHOrO
3aHATUA, & PAHBIIE BCE DTU NEAYKIUA OLLIA JUIHEIM JEJ0M
IACIA U, KOHEYHO, HUKEM HE CACTEMATU3UPOBAINCH (B OTIAYME
OT pe3yabTaToB). Her cOMHeHum, 9TO IO KpanlHeu mepe B Ba-
BWIOHE MPOBOAWINCH KAKNE-TO HETPUBUAAIbHLIE MATEMATUICCKIE
PaCCyXIeHUs, HO CHCTEMATUYIECKOE NEAYKTUBHOE W3JI0XKEHUE
reomeTpuu (K KOTOPOHK y TPEKOB B OCHOBHOM CBOIWJIACH BCS TO-
CAIIHSASA TEOPEeTUYECKAA MATEMATUKA) — JOCTUXKEHUE I'PEKOB.
IlnogamMu MHOTOBEKOBOU PABOTHI, B pe3yIbTaTe KOTOPOU BCS
MaTeMaTuKa, a He TOJbKO MeOMeTpusA, npuobpena CucTeMaTuyde-
CKUN XapaKTep, MBI MOJb3YEMCSA HA KAXIOM IIary, He 3aMedas.
Anre6pa u OykBeHHEIE OOO3HAYEHUSA B HEW — DTO NOCTIKEHUE
y&e He TPEKOB, 8 OTYACTHU apaboB, OTIYACTU €BPOMEUIIEB TIEPUOIA
mepexona OT CPEIHUX BEKOB K HOBBIM. MBI HA KaXKIOM ATy WC-
MOJIB3YEM, 9TO OT MEPECTAHOBKU CIATAEMBIX CyMMa, HE MEHAETCS
U IPyrue 3aKOHBI apudpMETUIeCKUX U arrebpandecKux IeuCTBUN.
Ho Bexsb 5T0 Ha10 OBLIO 0CO3HATL U OTIYETINBO CHOPMYIUPOBATH,
4TOOHI IOTOM 3TO, TAK CKA3aTh, BOILIO B HAIILY ILVIOTh U KPOBb.
B mkose Gosee wiu MeHee IeIYKTUBHO, ONMMPAACH HA AKCHU-
OMEI, CTPOUTCSA reoMeTpusa. HO, K COXATCHUIO, TIPU AEIYKTUB-
HOM TOCTPOEHWM HAYKW, Tpexiae YeM Bel 100epérech M0 aeu-
CTBUTEIBHO COJEPXKATENbHEIX U 33aPAHEe He OYEBUIHEIX YTBEpD-
XK JIEHUN BPOe XOTA OLI TOU 3Ke TeopeMel [ludaropa, mpuxourcesa
NOBOJBHO MO0 BO3UTHCA C PABIUIHEIMU MPOCTHIMU (hAKTAMU
BpPOZ€ TOTO, YTO AUAMETD AEIUT KPYr MOMOJAM WA YTUILI [IPHU
OCHOBAaHUU PABHOOEIPEHHOIO TPEYroJbHUKA paBHbl. (06a >TH
YTBEPXK JEHUsS TPUNKACHIBAIOT, 000CHOBAHHO win HeT, Darecy —
TPEYeCKOMY MyIpeIy, MO MPEIaHuI0 MEPBEIM HAYABIIEMY Pa3pa-
0aTHIBATL NEIYKTUBHYIO TPAKTOBKY reomeTpuu. C 4mcTo mpak-
TUYIECKOU TOYKU 3PEHUSA — HUIEro cebe MyApelr: naxke peOEHOK
IOIIKOJIBHO'O BO3PACTA, KOI'a, AeIUT AOJO0KO IIOMOIAM, PEXKET ero
Yepes3 IEHTP, T. €. OH MOHUMAET, YYBCTBYET, JOT'AILIBACTCA, UTO
SKBATOPUAILHAA TUWIOCKOCTD JEMUT IIaP MOMOIAM, — 3TO TOCIOXK-
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umee penenus kpyral Ho geno B TOM, 4TO u Takue Bemm HAJO0
NOKA3LIBATH. 33 BCE HAJIO IIATUTH.

CuycTs 1Be THICAYN JET OJUH MOJOJOU YJ0BEK, CKOPEe [axKe
fonoma, yuran «Haganay EBkiuga. Ou ynran popmyauposky Te-
OpEeMEI, Ha CeKYHy 3a1yMBIBAJCH, IPEACTaBAIA cebe, 0 1éM uaeT
pedb, eMy CTaHOBUJIOCH SICHO, YTO OHA, BEPHA, M OH, HE YUTAsA JOKA-
3aTeIbCTBA, IEPEXONUI K CIAeqyIomeMy yTBepxkaennio. llapenéx
HE MIOHUMAJI CyTH AeIyKTUBHOI'O IOCTPOEHUS MeOMETPUHU U 339eM
OHO HYXHO. UTO X, OH OBLI HE MEPBLIM U HE MOCJIEJHUM B DTOM
orHowennu. Toabk0 310 66u1 He0TOH.

Tak kax 510 6611 Hel0TOH, TO BIOCAEACTBUMN OH DTO IIOHSI.
JlJ1s1 CBOEro BpEMEHN OH KaK Pa3 B HaMOOJLIIEN CTEIICHN CJIeJ0BAJ
HOpMaM [eAyKTUBHOT'O MOCTPOEHUSI HAYIHOU TEOPUMU.

B mxose OOBIYHO HET BO3MOXHOCTHU IOJHOCTBIO DPa3BEp-
HyTb [IeIYKTUBHOE IOCTpPOeHme reomerpum. M mHe morowmy,
9TO DTO CIOKHO (BCroMHWTE, HBIOTOHY mEpBhIE NpENIOXKeHus
EBkianga BoOOIE Ka3aluCh OYEBUAHBIMU), & IOTOMY, YTO OTO
CKyYHO ¥ HENOHATHO, 339€M DTO HyXKHO (BCIIOMHHATE O HEM XKe),
u Tpedyer Bpemenu. W Hamo caegurth, Kak ObI HEHAPOKOM HE
KCIOJIB30BATHL YTO-HUOY b COBEPIIEHHO HAM SICHOE, HO 9YEerQo MEI
IOKa YTO emé He nokasauu. llpennpuHUManInChL repouvecKue
ycuamsa, YTOOBI Pas3paboTaTh CPABHUTEILHO IPOCTYIO, JEr'KO
0003pUMYI0 AKCUOMATUKY ¥ YTOOEI CTPOrO JOTUIECKOE IOCTPO-
€HUEe IeOMeTPUU Ha, €€ OCHOBE OBLIO MO BO3MOXHOCTHA KOPOTKUM
u npo3pauusiM. [locaennee noCTHXKEHNE B DTOM HAIPABICHAU —
yaebuuk A. B. IloropemoBa. Ho m ero HasbBaoT TPYIHBIM
¥, TOBOPsI HENOYTHUTEILHO, «3ayMHBEIM». MHE Kaxercs, 9TO
B 00meo0pa3oBaTEILHON IIKOIE, PACCIMTAHHOM Ha BCEX IIOJ-
POCTKOB ¥ IOHOIIEN U [JEBYIIEK, HE3ABUCUMO OT TOrO, Y€M OHU
OyoyT 3aHUMATBCS BIOCJIEACTBUM, AATH IIOCAEIOBATEIHHOE HU-
CTO AEIYKTHBHOE IIOCTPOEHWE I'€OMETPUU HUKOI'AA HE yIACTCA.
(s He roBOpIO 34ECH O CHEHUIKOIAX (PUIUKO-MATEMATUIECKOTO
HAIPaBJIEHMU. )

Mue KaxeTCs1, 9T0 TO NPOCTOE BABAIOHCKOE JOKA3ATEILCTBO
Teopemul [ludaropa, k0TOpOe MPUBEAEHO BHIIIE, TOJTOE BPEM
OCTaBAJIOCH KEPTBOW» TIETHHIX MOMEITOK MPUAATL U3IOKEHUIO
reoMeTpur CTPOro AeNYKTUBHEIM XapakTep. Bemb B HEM wuc-
MOMB3YIOTCSA IUIOMIAAYN, 3HAYUAT, MPUA CTPOrO MOCIEIOBATEILHOM
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M3I0XKEHUN [IPEIMeTa €ro Han0 OTJIOXKUTL N0 TOIO BPEMEHU, KO-
raa OyayT m3ydaThbCs miomanu. A B caMou Teopeme pedb uaéT
O JIJIMHAX OTPE3KOB, U XOPOLIO ObI IIPUBECTU €€ B COOTBETCTBYIO-
meM MecTe, 33J0Ar0 A0 mwiomager. Kpome Toro, ¢ caMuMu Iwio-
MANAMA, €CIAU MBI O HAX yXKe NOILIN, MMEIOTCSA CBOU CJIOXKHO-
ctu. Ilmomanp He SBIAETCA NEPBUYHLIM MOHATUEM, (DUTYPUPY-
OIMM B aKCHOMAX; 3HAYUT, HAJIO OATHh OINPENeICHUE ILIOMAIN,
a 910 He Tak-TO mpocro. IIpaBga, Haubonbmue CIOXKHOCTU CBS-
3aHHEI C TUIOMIAABI0 KPUBOIUHENHOU (PUTYPHI — HYECTHO TOBOPS,
s COMHEBAIOCh, YTOOBI B IIKOJBHOM KypPCe DTO MOXKHO OBLTO Che-
JaTh yIOBIETBOPUTEIbHEIM O0OpaszoMm. Ho B mokasarenncTBe Te-
opemul Iludaropa HaM HyXHBI TOJBKO MHOIOYT'OJBHUKY, ¥ HAC
Beob TaM ObLIK YeThIpe TPEYTOAbHUKA U ABa KBaapara. C Humu
neno obcront ayqme. Hamo Takxke 3HATH, YTO IIOMA AL (DUCYPHL
paBHa CyMmMme womaaern eé dacter. Ilo¥eMy MBI yBEPEHBI, 9TO
o210 Tak? VHTYyUTUBHAA YBEPEHHOCTD, TIO-MOEMY, UMEEeT OTHOIIe-
HUE€ HE CTOJBKO K I'€OMeTPUM, CKOIbKO K (dusuke. Mur npexacra-
BasAeM cebe QUrypy COETAHHOU M3 KAKOT'0-TO OJHOPOTHOTO MaTe-
prasa, TOraa €€ oM@ Ab IPOIOPINOHANBHA, KOIUIECTBY COnEP-
JKAIIErocsa B Hel BemecTBa — e€ macce. [Janee mogpasymeBaeTcs,
YTO KOT'JIa, MBI PA3JeJsieM TeI0 Ha HECKOJIbKO JaCTeU, CyMMa UX
MaCC paBHA MacCe UCXOAHOrO Tead. IJTO MOHATHO, TOTOMY UTO
BCE COCTOUT M3 aTOMOB M MOJIEKYJ, M Pa3 UX YUCJIO HE M3MEHU-
JIOCh, TO HEe M3MEHWIACh U UX CyMMapHasa macca. Ho mogymaure,
HA, KAKO€ KOJIMYECTBO BKCIEPUMEHTAILHBIX (PU3UIECKUX (PAKTOB
OmMpPAEeTCs DTO HaIre paccyxaenue. W Begb 5T0 OTHIOABL HE reo-
MeTpusa. Bmopouem, eCThb OOUH TeOMETPUIECKUU MOMEHT, TOXKE
HYX JAIOIUNACA B Pa3bACHEHUNA. Benb, COOCTBEHHO, MaCCa, KyCKa
OJHOPOJHOT'O MATEPUAIA IPOIOPIXOHAIBHA €r0 OOBEMY; 3HAYUT,
HAJ0 3HATh, YTO OOBEM WIMCTa», UMEIIEro GOpMy AAHHOU (u-
Iyphl, IPONOPLMOHATEH €€ ILIOMAANA. JTO yKEe OTHOCUTCA K CTe-
PEOMeTpUU U ABAAETCA YTBEPKIEHUEM U O ILIOMAIAX, X 00 00b-
émax! CmoBoM, CkOIb OBl HUM OBLIA OGOCHOBAHA ONBITOM YBe-
PEHHOCTB, UTO MJIOMALL (PUTYPHI PABHA CyMMe ILIOMALen €€ Ja-
CTer, B T€OMETPUU HAMO DTO NOKA3LIBATH. JAECh OMATHL-TAKA
BOBHUKAIT HEMPUATHOCTU C KPUBOJUHENHEIMU (PUTYPAMU, HO [T
MHOT'OYTOJBHUKA, PA30UBAEMOr0 Ha, MHOTIOYT'OJIBHUKY XK€, BCE 00-
CTOUT OOBOJBLHO HpOCTO. B Hadane Beka CymecTBOBaIM y4IeO-
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HUKY (HOBHIIIEHHON CJIOXHOCTH), B KOTOPHIX BCE DTO AENATIOCH
akkypaTHO. Hwudero oco6eHHO CIOXKHOIO 34eCh HeT, HO Tpely-
eTCA BpeMs, KOTOPOro B 00Ie00pa30BaTEeILHON IIKOIE XBATUTL
Ha DTO He MOxeT. B yuebuuxe KuceréBa cymecTBoBaHme ILTO-
a1, UMEIOIEN TO CaMOe CBOUCTBO, KOTOPOE MBI Cendac 00Cy-
XK JaeM, 9€CTHO MOCTYANPOBAIOCH KAK HEKOE MOIMYIIEHNEe, IPUIEM
TOBOPUWIOCH, YTO DTO HA CAMOM J€JT€ BEPHO, HO MBI 3TOT'0 JOKA3BI-
BaTh He OyaeMm. Tak uto u Teopema Iludaropa, ecau e€ gOoKa3LI-
BaTh C IJIOMIAJAMU, B YUCTO JOI'MYIECKOM OTHOIECHUU OCTAHETCA
HE COBCEM JOKA3aHHOU.

3amedaHue: pa3 yxK 1 00 9TOM 3arOBOPII, TO OCTAHOBIIOCH
HA TOM J0KAa3aTeIbCTBe TeopeMul Iludaropa, KOTOpOe paHbIIe
B IIKOJIE OBLTO, TaK CKA3aTh, OCHOBHEIM. OQHO He
00paIaeTcsa K IIOMAIAM, 8 OCHOBAHO HA, TIPO-
CTOM I'€OMeTPUIECKOM IIOCTPOEHUM U MOL00um

BO3HUKAIOIMX P DTOM TPEyroabHuKos. Omy- d
CTUM B nOpsaMoyroabHoM tpeyroabuuke ABC

¢ npsameiM yriioMm B BepmmHe C' Breicoty CH H
ua runorenysy AB = c¢. Ocuoauue H BEICOTHI e

pasbuBaeT runmoTeHysy Ha otpesku AH = d
u BH = e. Kak Jerko Bugerb, NOIy4alOTCs
napsl mo00HBIX TpeyroabuukoB ACB u AHC,
BCA u BHC. Hanpuwmep, ZACB = LAHC (o6a osTu yria
npsamee) u ZBAC = ZCAH (510 Xe OgVH M TOT Xe yrox).
Orcroga

c a B

?

a
E )

a_t%
b c

e
a
2 _ 2 _
a crefoBaTeNbHO a” = ce, b° = cd. Botr u momydaercs, 4To
a? +v? =c(d+e) =c

OTO HUYYTh HE [INHHEE BABUIOHCKOrO TOKA3ATEILCTBA. HO —
HE 3HAI0, M0 KAKUM IICUXOJOTMYIECKAM MPUIMHAM, — BABUJIOHCKOE
NOKA3aTeIbCTBO BOCIPUHAMAECTCA ¥ 3AIIOMAHACTCS JErde.
Mex gy mpodumMm, DPHUBENEHHOE BLIIE IPOCTOE T0KA3ATEb-
CcTBO QopMmyanl (2) 41 HATYPATBLHBIX perneHur ypasHeHus (1)
TOXE CONEPKUT HeKUU aerukaTHe MOMeHT. [[o (6) He k yemy
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npuapareca®. A Bor korga ot (6) mbr mepexonum k (3), MBI KC-
osb3yeM caepyiomee cooOpaxKeHue: ecayu KBAIPaT HEKOTOPOro
HATYPAJIBHOTO 9MCIA, CKAXKeM M2, MeIMTCs HA HEeKOTOPOe IIpo-
CTO€ YUCIO P, TO M CAMO DTO UUCHO, T. €. M, TOXKE TEIUTCA HA P.
IIpryém MBI uCIOAB3yeM ero IBaXKALI: OOWH pPa3 — [Js HE4ET-
HOT'O P, BTOPOU — [ia p = 2.

[ns p = 2 10oxasaTerbCTBO JAHHOI'O YTBEPXKIEHWUs TPUBHU-
anbHO (ecau Obl M OBLIO HEYETHEIM, OHO NPEACTABIAIOCH OB
B Bune 2] — 1, orkyma m? = 4I% — 41 + 1 — mewéTHOE UHUCIO).
A BOT mua Hew3BeCTHOrO HaM 3apaHee (T. €., MOXHO CKa3aTb,
[IPOM3BOJIBHOIO) P A0KA3ATEILCTBO TPEOYeT MHBIX COOOPAXKEHUN.
W3BecTHO 1 JIErKO JOKA3BIBAETCS, YTO JI000€ HATYPAJIBLHOE IUCIO
m > 1 pasraraercsa B IPOU3BEIEHNE IPOCTHIX IHCEN:

m:p’fl-...-pf’” (7

(p; — mpoctrie, p; # pj npu ¢ # j, k; — marypanbusie). Torga,
KOHEYHO,

2 _ 2kt 2k
mi=pit (8)
n BCé, YTO HAM HaI0, — 3TO 3HATh, YTO €CIn m2 JeJINTCA Ha

IPOCTOE YKCJIO P, TO P COBHALAET C ogHuUM u3 p;. Ilo cymecTsy,
31eCh HEe BaXHO, 4TO B (8) BCce mokasaremu 2k; ABIAIOTCA I6T-
HBIMU, TaK YTO €CJIU U3MEHUTHL 0003HAYEHUs, TO PEIb UAET O CJIe-
AYIOIEeM yTBEPXACHUN: €Cau IPOCTOoe YIUCIO P ACJIUT YIUCIO 1M,
Da3JI0XEHHOE B IIPOU3BELEHUE IIPOCTHIX IMCeT COruaacHo (7), To p
COBHAaeT C OOHUM U3 P;. A mocregHee mo CymecTBy O3HAYaeT,
YTO PA3JIOXKUTH TUCIO M HA IMPOCTHIE MHOXUTEIN MOXHO TOJBKO
€IMHCTBEHHEIM CIIOCOOOM.

OTO KaXeTCsl OYeBUAHBIM U, KOHEYHO, U3BECTHO U3 apudme-
Tudeckon mpakTuku. Koab ckopo MEI 3HaeM, uro 120 = 23 .3 -5,
To 120 me memTcsa Ha 7, paBHO Kak W He mgeqmTcs Ha 32 = 9.
1 To, u npyroe Jerko MpoBEPUTHL HEMOCPEACTBEHHO. BepoaTHO,

* Moxno NPUAPATLCA TOYHO TAKUM XKe 06pa3oM, Kak 3T0 OyAeT cemdac
CIeJaHO, K a03aly, HAYMHAMEMYCA CO CIOB «Tak 4TO ecau OB A XOTeNX Ha-
CcTaumBaTh Ha 00paTHOM yTBepxXkaeHum». Ho B TOM xe ab3ane 00bACHEHO, 9TO
NaJbHEUIee He 3AaBUCAT OT 00CYXIaeMOr'0 B HEM YTBEPXKIEHUA, TAK UTO C
TOYKY 3PEHUA MOJIHOTHL JOKA3ATEILCTBA (2) 9TOro af3aua He CyLUIeCTBYeT.
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[IOMHUMO SMIMPUIECKON yBEPEHHOCTY, BO3SHUKAIOUIEH U3 IIPUMe-
POB, MOJIYyCO3HATEILHO PAabOTaeT eme Takoe «obIieey coobpaxe-
HUE: Pa3jiaras 9uciI0 Ha NPOCTHIE MHOXKHUTEIN, MBI KaK Obl pas-
OupaeM ero Ha Hepa3bUpPAIOIIECs Aajiee COCTABHLIE YaCTHU, A B
[IOBCEJHEBHOY KM3HU MBI [IOCTOSHHO yOEXIaeMCs, ITO I Of-
HOU ¥ TOU K€ BEIM COBOKYIHOCTH €€ COCTABHBIX YaCTEl BCEr 1A,
moaydaerca oguou u Tou xe. CkaxeMm, ecau, pasbupas OyIuib-
HUK, MBI TIOJYYMIN KaKUe-TO 3y0uaThie KOJECUKU, TO He MOXKET
CIyYIATHCS, 9TO, pa3bupas IPYrou pas TOIHO TAKOU XKe Oy Iuib-
HUK, MBI TIOJIYYUM IIECTEPEHKU APYTOrO Pa3Mepa Wik B APYTOM
KOJIMYECTBE.

Ho uucna — nHe OyAWIBHUKY, & ONBIT C KOHKPETHBIMU YU-
CJOBBIMU TIPUMEPAMU €I He JOKA3KIBAET OOIIEero yTBEPXK JCHUS,
OTHOCALIErOCs KO BCEM HATYPAIBHLIM YUCIAM (XOTA U MOXKET IO~
KDEIUTb YBEPEHHOCTHb B ero cupasegiusoctu). Ha camom gese
YTBEPXK JEHNE O €IUHCTBEHHOCTY PA3JIOKEHUS HA TPOCTHIE COMHO-
KUTEIN CIIPABEIJINBO, HO €r0 HA0 NOKA3LIBATL. VHTEPECHO, 9TO
TIEPBLIM OCO3HAT HEOGXOAUMOCTE B TOM, YTOOLI DTO yTBEPK ICHUE
OBLIO ACHO CHOPMYIAUPOBAHO U JOKAZAHO, OBLLT BEIUKUAU HEMEIIKUN
maremaruk K. aycc. DTO npowsonuio CpaBHATENIBHO O3 LHO —
okouo 200 seT Ha3aI, KOrga MaTEeMaTUKa ObLIa yKe JOCTATOTHO
Pa3BUTON HAYKOU.

Bergaromuiica HeMEIKHY MAaTEeMATHMK X. Xacce B OJHOM M3
CBOUX KHUTI' BHIPAXKAJI B UCTOPUYIECKUX 3AMEIAHUAX HEIOYMEHUE,
mouemy y EBkimga HeT TeopeMul 00 OMHO3HAYHOCTH PABIOKEHUA
YUCIA HA MPOCTHIE MHOXUTEIN, XOTA y HErO €CTh TeOPeMa, 9TO
€CIM TPOU3BEACHUE ABYX HATYDPAJBHLIX YUCET NEIUTCA HA IPO-
CTO€ YUCIO P, TO XOTA OBl OJHO M3 DTUX UUCEJ IEIUTCA HA P.
(Tlocaenuero mam 6v10 OBl gocTaTo4uHo.) C Hamen TenepemHen
TOYKIY 3PEHNsI, [VIABHOE TEM CAMBIM OBLIO CAEIAHO, K 10 OJHO3HAY-
HOCTHU PA3JOXKEHUs OCTABAJICA TOJbKO OIUH IIAr, yXKe He TPY.-
Hel. B gokasareancTBe COPMYIHPOBAHHOU TeOpeMHl (a 3Ha-
YUT, U B JOKA3ATEILCTBE OJHO3HAYHOCTY PA3IOKEHUA HATYPATb-
HOT'0 YMCJIa, HA TPOCTHIE COMHOXUTENN ) He UCHIONb3YETCA HUKAKON
(BBICOKOV HAyKW», HO OHO HE TAaKOE YK KOPOTKOE; MPABIa, IO-
MyTHO TOIYYAIOTCA €IIE KOe-KaKUe BaXKHbIe Pe3yabTaThl. 11031-
Hee, yKe 33 IIOCJIEeJHUY BeK, OBLIO IPUIYMAHO APYTOe JOKA3ATENb-
CTBO, 60Jee KOPOTKOE, HO HE JalOliee HUYEro CBEPX NOKA3LIBAE-
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MOro yreepxkjaenus. Ho 1 OHO He Takoe yK KOPOTKOE U IIPOCTOE;
51 COMHEBAIOCh, YTOOBL B IIKOJE (MCKJIOYAsA CIENIIKOMLL AIA CIIEL-
KJIACCHI) Ha HEr'O MOXHO OBLIO TPATUTH BpeMsa. Ho 5To oTHOCUTCA
K 1mKose, a EBkinaa gaxe u 6ojee QIMHHOE PACCyXIEHUE HE UC-
Iy raJo.

Xacce momaraJ, 9TO APEBHUM PEKAM OTHO3HAYHOCTH Pas-
JIOXKEHUS Ha IPOCTHIE MHOXHUTEIM BCE-TAKM OBLTIa K3BECTHA.
WNHoe MHeHVE BBICKA3aHO B y4eOHUKE 110 TEOPUU YUCENT, HAIM-
CAHHOM [APYTUM BBIJAIONIAMCA YIEHBIM — AHTIMUCKAM MAaTe-
maTukoM I'. Xapam — COBMECTHO C €ro COOTE€YeCTBEHHUKOM
J. Pamrom. OnHEu yka3weBaoT, YTO [IPEBHEIDEYECKUN MATE-
MaTHUK IOHPOCTy Obln OBl HE B COCTOAHUU CHOPMYJIUPOBATH
TeopeMy 00 OTHO3HAYHOCTH DPABIOKEHUS HATYPAJBLHOIO UHCIA
HA IPOCTHIE MHOXUTENIU, IOTOMY YTO Yy Hero He OBLIO airebpa-
ryeckux o0o3HaveHuy. Beab ecim s TOBOPIO, 9TO «PA3JIOKEHUE
HA NOPOCTHEIE COMHOXWTEIN €NUHCTBEHHO», TO DTO HE IIOJHAA
dopMyIupPOBKA, & CKOpee COKPAINEHHOE HA3BAHWE PE3yJbTaTa.
A B uém xe, cobcTBeHHO, OH cocrout?! Bor B uém. IlycTh B mO-
nonnenue K (7) UMeeTCs emé OQHO PA3IOKEHUe M HA MPOCTHIE

MHOXKWTEJN:
ls

mqull-...-qs
(gi — mpoctrie, ¢; # g; npm i # j, l; — Harypaumbuee). To-
roga r = §, YACAA Pi, ..., Pr C TOUHOCTBHIO 10 MOPSAKA, B KO-
TOPOM OHM [IPOHYMEPOBAHEL, COBIAIAIOT C g1, ..., (s A IOKA3a-
TeaN IPUA COBHIAIAMMX IIPOCTHIX COMHOXUTEISIX TOXE COBIA-
JaloT: ectn p; = q;, T0 k; = ;. IlonmpoGynte chopMyInpoBaTh
(Toabko cpopmyamposaTs!) BCE 5TO, He mpuberas K OyKBEHHEIM
obosuavenusam! A y Epximpa, xkak yxaswmaror Xapau u Panr,
He OBLIO Jaxe CJI0Ba A 0O03HAYEHUs IIPOU3BEIEHUS UE€THIPEX
u 6osee MHOXUTEJEN.

S X049y emé HEMHOIO OCTAHOBUTLCS HA PABINIAN MEXKIY M-
craMu u Oy JWIBHUKAMU. ITO DA3IM4Iusa UMEIOTCS, DTO IOHATHO
naxe JIOAAM, KOTOPBEIE OT MATEMATUKN JATEKM: MM KaXeTCH,
YTO MaTeMaTHIecKue OOBEKTEL CKOPEe HAIOMUAHAKT CHOTBOPHOE.
Ho 10 pazauyue Mex 1y MaTeMaTHIECKAME 00 BeKTaMu U Oy JUIb-
HUKaMU, O KOTOPOM S CENYIAC CKAXKY, MOXKET IOKA3ATHCA HEOXKU-
OAHHEIM. PaccMOTpuM mapoawio Ha apupMETUKy, B KOTOPOU
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«aPEHOU MEUCTBUA» ABIACTCA MHOXKECTBO* M HATYPAIBHEIX IH-
cen Buga 4k + 1 ¢ neaevu k > 0. Jpyrux [ducen, KpoMe TaKUX,
IJIA HAC cemdyac kKak Oul He cymecTByeT. Muoxectso M, xak
TOBOPAT, 3aAMKHYTO OTHOCUTEIBHO YMHOXEHWUS — DTO 3HAYUUT,
9TO IPOU3BEAEHUE JIOOLIX IBYX €r0 DJEMEHTOB CHOBA [IPUHA 1JIE-
xuT M. [[edCTBUTEILHO, CPa3y IPOBEPAETCA, ITO MPOU3BEIE-
Hue aByx umcea Buga 4k + 1 cuoBa mmeer Bupg 4k + 1. Heko-
TOpBIe Ynciaa u3 M ABIAOTCA npomsBeseHusMu ducer ud M, Hu
OMIHO U3 KOTOPHIX HE ABIACTCA eAuHuUIen. /Ipyrue ducia Heab3s
NPEICTABUTL B TAKOM BUE; UX €CTECTBEHHO HA3HIBATL HEPA3JIO-
KuMbIME. 1lo9TH Cpa3y xe OYeBUIHO, ITO 9 — HEPABIOKUMOE
qucno. (B M umeerca BCEro OHO 9UCIO, OTAXIHOE OT 1, KOTO-
poe menbme 9, — 310 5. Ho 9 me memmrca ma 5.) IIposepuwm,
110 49 TOXe HEPA3TOXKUMOE YMCIO0. B NPOTMBHOM CilIyduae MBI
nmenn OB

49 = (da +1)(4b+1) = 16ab+4(a +b) +1
C HEKOTOPHLIMU HATYPAJBHBIMU &, b; OTCIO1a,
48 = 16ab+4(a+b), 12=4ab+ (a+b) > 4ab, 3 > ab,

9TO BO3MOXKHO, JIHUIIb KOr'1a 003 HATYPAIbHLIX YUCIA, 4, b paBHEIL 1
WM KOTJa OJHO W3 HUX paBHO 1, npyroe pasuo 2. CooTBETCTBY-
IOIIVE IPOU3BeAeHNA ObLIY OBI 5-5 wiau 5-9; HU B TOM, HU B APYTOM

* Hmxe 5T0 C10BO BCTPEYaeTCa HECKOIBKO pa3. BepoaTHO, OHO BaM yike
3HAKOMO, HO i BCE XK€ HAIIOMHIO, 9TO MHOXECTBO — 3TO COBOKYIHOCTH (CH-
creMa, KIacC, COGpaHMe, KOMIEKIWA) KAaKUX-HUOYAb OOBEKTOB (He 06s3a-
TeapHO 4mcen). HarmagHO MOXHO IPeACTAaBHTH ceGe, ITO 3TH OGBEKTH KAaK
OBl CIOXKEHBI B MEIIOK, NPUYEM OH MPO3PAYHBIA: MBI KaK OBl «BUIUM» CJIO-
KEHHBIE B MENIOK NpeaMeThl M MOXEM T'OBOPUTH HE TOJBKO O MEIIKE KakK
0 HEKOEM €eJVHOM IeJIOM, HO M O €r'0 COAepXKUMOM. IIpuMepEl: MHOXECTBO
HaTypaJILHLIX quces, MHOXECTBO cnymaTeJIeﬁ B ay,qn'roppm. B oTanm4ue oT
yIoTpebaeHus CIOBa «MHOXECTBO» B OOBIYHOM A3BIKE, B MATEMATHUKE IIPU €ro
yIoTpebIeHn BOBCe He UMEIOT B BUY, YTO B MHOXECTBO BXOJUT MHOT'O 00b-
exTOB. Eciu 06B€KT ¢ BXOZUT B MHOXECTBO A, TO FOBOPAT, YTO 4 ABIAETCA
anmemeHTOM A, a nmpuHanmexut A, u numyt a € A. IlogMHOXeCTBO MHOXe-
crBa A — 3TO TakOe MHOXECTBO B, Bce 2jeMeHTHl KOTOPOI'O IPUHALJIEXAT
A, T. e., TaK CKa3aTb, B — «4acTb» A (TOIBKO CIOBO «9aCTb» 31€Ch YIOTPE-
6aseTca B PACIIMPEHHOM CMBICIE: HE MCKJIK4YeHO, uTo B = A). Hampuwmep,
MHOX€eCTBO ‘-IéTHLIX HATYyPaJbHBIX 9UCEI — IIOAMHOXECTBO MHOXECTBA BCEX
HATYPAJIbHLIX YuCel. BMeCcTO TOro 94To6H MOBOPUTEH CIOBAMHU «B — MOAMHO-
x)ecTBo A», numyt B C A.
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crydae He moaydaeTca 49. AHAIOrMYHO NOKA3BIBAETCA HEPABIO-
xuMocTh 21. C Apyrou CTOPOHBI, KaXA0€ PA3JIOKUMOE TUCIO
w3 M pasnaraeTcs B NPOM3BEJEHUE HEPABIOKUMEIX ducea (mo-
creHue, TaKUM 006PA30M, UIPAIOT B HAIIEU TAPOIUAHON «CUCTEME
gncem M Takyio xe pOib, KAKYI0 UIPAIOT IPOCTHIE YHUCIA, CPEn
BCEX HATYPAIbHLIX uucen). [lencrsurensro, ecau m € M — pas-
JIOXUMOE 4Yucio, T0 m = kl ¢ mexoroprimu k, I € M, npuuém
k < m,l < m. Eciu o6a uucia k, | Hepa3IOXKuUMEI, TO M yXKe
NIPeACTaBICHO B TpeOyeMOM BHJ€; eCIN OJHO U3 HUX WIU OHU 003
Da3IOKUMEL, TO PA3IOKuM ero (1X) Ha MHOXWTeId, u T. 1. Ilpu
9TOM PACCMATPUBAEMEIE IICIA BCE BPEMs YMEHbBIIAIOTCS, TAK 9TO
PAHO IV HO3IHO DTOT MPOLECC NOKEH OCTAHOBUTHCA M MBI IIO-
JyYUM Da3JOXKEHNe M Ha HEPA3IOXKUMEBIE MHOXUTEIN. DTO Pac-
CyXA€HNe — TOYHO TAKOe €, KAKUM JOKA3LIBAETCS, UTO JIO-
60€ COCTABHOE HATYPAJIBHOE IMCJIO PA3JAraeTCA B IPOU3BENCHUE
IPOCTBIX IMCEJ; B DTOM OTHOLICHUM HAIIA NAPOAUNHAA apudme-
TUKA HE OTIAIACTCA OT OOBIMHOU. A BOT B KAKOM OHA OTJIAYA-
eTcs:

441 = 212 = 9 - 49,

npraém 21, 9 u 49 — mepasnoxumbre dremenTsl M. Brxoawt,
4T0 «OyauabHuKy 441 MOXHO pasoOpaTh HA IBA OJAWMHAKOBHIX
«komécukay 21, a MOXHO — Ha Apyrue «komécukm 9 m 49.

Bui, BeposATHO, 3HAETE NOKA3ATENLCTBO UPPALMOHAILHOCTHI
V2. A BOT MCIOIB3YA OJHO3HAYHOCTH PABIOKEHUA HA IPOCTHIE
MHOXUTEIN, HAYErO HE CTOUT JOKA3aTh B ABA CJIOBA, YTO €CIN
HATYPAILHOE YUCJIO 17 He ABIACTCA k-U CTENEeHbI0 HUKAKOTO Ha-
TYPaJBHOTO 9UCIA, TO /M — MPPAIMOHATBEHOE IUCa0. 1Iompo-
Oyute crenath 310! Brl yBUIUTE, HACKOIBLKO PACIIUPATCSA BAIIA
BO3MOXHOCTHU IIPU KCHOJB30BAHUYM TEOPEMEI 00 OJHO3HAYHOCTHU
PA3JI0KEHUs HA MPOCTHIE MHOXUTEIN — TEOPEMBI, YIOMUHAHUE
0 KOTOPOU MOXKET MOKA3aThCA 3aHY AHEIM MTeIaHTU3MOM. TaK 4To,
C OTHOU CTOPOHBI, A yKe CKA3AJ, ITO 33 BCE MPUXOAUTCA TLIATUTh,
HO, C IPYT'OU CTOPOHHI, IIATUTHL €CTh 33, 9TO.

ToBOpsA 0 MOCTPOEHUU MATEMATUKA KAK CHACTEMATUICCKOU
HAYKU, XOIy OTMETUTD, YTO AeJyKTUBHOE U CUCTEMATUIECKOE I10-
CTpOEHUE — 3TO HE OJHO M TO Xe. B mkome apudpMeTnka u aji-
rebpa M3IAralTCsA, KOHEYHO, CUCTEMATUYECKN, HO HET U pedun
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0 TOM, YTOOBI KX BEIBOAUTL NEAYKTHUBHO U3 aKCUOM. A O reome-
TPUM IO KPAUHE! Mepe OOBACHAIT, 9TO €€ B IPUHIUIE MOXKHO
CTPOUTH AEIYKTWBHO, W MOACHAIOT DTO HA IPUMEPAaX, TAK CKa-
3aTb, KAKAX-TO (pparMeHToB reomerpun. Ha camom gemre nemyk-
TUBHO MOXHO IIOCTPOUTH HE TOJBKO I'eOMEeTPHI0, HO, OCTABAACH
B IpeJenax MIKOJBHOIO MaTepuata, U aaredpy, u apudMeTuKy.
S mpuBeny cemdac Te aKCMOMEI, HA, KOTOPHEIX OCHOBaHA apudme-
TUKa — TakK HaswBaeMmble akcuombl [leano. Cdhopmyauposan ux
TPUMEPHO BEK HA3aJ UTalbaHckun MaremaTuk [[x. [leano. Ta-
Kas 103 [HAA (POPMYIUPOBKA, AKCUOM apudMETUKI — CBOET0 PO
UCTOPUIECKUU TTAPALOKC.

B sTux akcuomax pedb uAET TOIBKO O HATYPAIBHBIX YACIAX.
M=uoxecTBO HATYpAJIbHBIX 4ucea 06BrMHO 0603HA4UaT deped N.
10 cBoero poga crangapt. OOwruHas JaTuHCKasg Oyksa N Mo-
’KeT 0003Ha4YaTh YTO YIOAHO, 8 BOT N — DTO 0013aTEIHbHO MHO-
XKeCTBO HATYPAJBHBIX TUCET.

Cpenu HATYPAJBLHLIX YUCET UMEETCS OJHO 0COOEHHOE, KOTO-
poOe BBHIAEIAETCA C CAMOrO HAYa a, — TaK HA3EIBaEMas eIUuHUIA,
obo3uagaemas depes 1. Ha camom gene 510, KOHEIHO, Ta camas
€IVHUIA, KOTOPYIO BEI BCE XOPOIIO 3HAETE, HO B TAHHBIM MOMEHT
DTO MPOCTO KAKOE-TO CHENUAIBHOE HATYPAJIBHOE YUCIO, O KOTO-
poM koe-9TO OymeT CKa3aHo B akcuoMax. [lajee, B MHOXECTBE
HATYPAJIbHBIX YUCEI NMEIOTCSA PA3INIHBIE ONIEPAIIY, KOTOPHIE BB
3HaeTe: GIOXKEHNE, YMHOXECHUE, & B U3BCCTHHIX CIyvasaX TaM OIIpe-
AEJICHO TaKXX€ BBIYUTAHUE U NOEJCHUE. HO eCIn 6]31 MBI 3aX0Tenn
IEePEINCIUTD B BUAEC aKCUOM OCHOBHBIEC CBOﬁCTBa ITUX onepaunffl,
GopMyIUPOBKA MOLYINUIACH OBl CAUIIKOM JIMHHOU. [leano same-
TUI, 9TO MOXHO BOCIOJB30BATHCA ONHOU-€IUHCTBEHHOU OIEpa-
17en, ¢ KOTOPOU BHI TIO3HAKOMUIUCH €I PAHbINE, YeM HAY IUIUCh
CKJIaJBIBATEL, — C [IEPEX0NOM K caepyromemy uuncity. Korga pe6é-
HOK CYMTAET «OJWH, IBA, TPW, ...», OH KaK Pa3 HABEIBAET BCJE
32 OMHUM YKCIOM TO YUCJIO, KOTOPOE 33 HUM CJAENyeT B PALY Ha-
TYPAJBHBIX YUCEJ. OCBOI/IBH_II/ICB CO CJIOXEeHUEeM, BBl ITIOHAJN, ITO
YUCIO, CAEAYIONUIee 38 L, — 9TO Z + 1, U TOSTOMY OmepaIus mepe-
X0[a K CIeIYIOIMEMY YUCTy KaK OBl OTCTYNWIA HA BTOPOU ILIAH,
CTAB YACTHHEIM CIy9aeM CJOXKEHUWs. 'Tenepbh HAM MPEIIaraeTcsa
KaK ORI BEPHYTHCA B OJETCTBO U BPEMEHHO 3a0BITH O CJIOXEHUUN,
a CYATATHL OCHOBHOU MCXOMHOU OMEpAaIier OMEPAIldio Tepexoa,
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K CJIeyIomemMy 9ucay. KOHedIHO, pa3 MOKa HeT CJI0XKEHUS, TO HEXO-

poIIo 0603HAYATE YMUCI0, CIeayomee 3a &, depes £+ 1. Ho kak-To

ero 0603HAYUTDH HAI0, XOTS B AETCTBE MBI 00X0JUIUCh 6€3 BCAKAX
obosnauenun. O6o3HadmM ero uepes x'. WTak, y HAC uMeeTCA

HEKOEe MHOXKECTBO N, HA3BIBAEMOE «MHOXECTBOM HATYDAILHBIX

qmceay, B HEM 0C000 BEIAEIEH HEKOTOPHIU djaeMeHT 1 («equuunay)

u BBeJeHa onepanusa (0ToOpaxkeHue, GyHKINUsM), CONOCTABIAIIIAA

kaxgomy £ € N mekoropoe uucno ' € N («aucao, caeayromee

3a 2»). IIpy 5TOM BHINOIHATCA CAEAYIOLME AKCUOMEL:

1. Eguuuna He creayeT HU 33 KAKUM HATYPAJIBLHBIM YUCJIOM, T. €.
npu Beex & € N ob6szarensho 1 # z'.

2. Ecmm ¢’ = y', To £ = y. MoxHo ckazaTb, 9TO 0TOOpaXKeHue
N — N, mpu KoTOpOM KaxXgoe I MePexonuT B &', HUKOT1a, He
TIEPEBOAUT PA3IUIHLIE YUCJIQ B OTHO.

3. Camas ClIOXKHAsA AKCMOMA — AKCHOMAa HMHAyKuwu. llycThb
M C N — raxoe moaMHOXECTBO, ITO
a) 1 € M (M comepxur enuuuny);

6) ecitu x € M, To u ' € M (BmecTe ¢ KaxauM gucaom M
COJEPKUT TAKKE U CAEAYIOLee 33 HIUM UUCIO).
Torma M = N.

Bot u Bcé. Topasno kopode u mpome, 9eM aKCUOMBI I'eOMe-
Tpun. U Ha TakoU, Ka3aa0Ch OBI, CKY,JHOM OCHOBE MOXKHO IIOCTPO-
uTh BCIO apudmeruxky! Omnpemenuts caoxenuwe u apyrue apud-
METHUYECKNE TeMCTBUA HAJ IUCIAME, BBECTU OTPULATEILHEIE, Pa-
OUOHAJBHEIC, UDPAINOHAJBbHEIEC 1 KOMILICKCHBIC YINCId, JOKA3aThb
OCHOBHBIE NPABWIA AEACTBUU... HO SCHO, 9TO 3TO HE MOXKET
OBITH CIEJAHO B OBa CI0Ba. Hago MpOUTH MyTh NPUMEPHO Ta-
KOU K€ [JMHEL, KAK B ['€OMETPHUH, MOKA AO0EPEIIbLCsa, CKaXKeM,
IO OJMMIIAAJHLIX 330a4. B 00Imeo0pa3oBaTelbHON MIKOJE 3TOr0,
KOHEYHO, HET U HUKOI'Aa He OyzeT.

Tyt ecTh emé ogHO 06CTOATEILCTBO, O KOTOPOM HAI0 CKa-
3aTb. ApudmMeTnka Beib CTPOUTCA HE TOJIBKO Ha 6a3e dTUX TPEx
axkcuoM. IIpu 5TOM ucrmoab3yercs Joruka — Kak ke uHade? U uc-
MOJIB3YIOTCA KOE-KAKUE CBENEHUs O MHOXECTBAX — MHOXKECTBA,
Belb QUIYPUPYIOT B HAIMUX UCXOIHBIX (GOPMYJINPOBKAX. Mex Ty
NIpOYMM, U JOTUKY, U TpeOyeMble CBeIeHUs O MHOXKECTBAX TOXKE
MOXKHO U3JIOKUTHL aKCHOMATUYECKH, HO 3TO Oy JeT yKe TOCI0KHEee
akcrom Ileano.
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BHYTPEHHUE MATEMATHAYECKHWE
IIPOBJIEMBI

S roBOpMI O TOCTPOEHUY CUCTEMATUIECKUX Teopun. Bul 3HA-
eTe [Be TaKue TEOPHUU: [€OMETPUI0 U aPU(PMETUKY BMECTEe C aj-
re6pou (B mpegenax MKOJILHOIO KypPCa MOCIAELHUE ABE HA CAMOM
Iene COCTABIAIT exunoe neaoe). Ho B MaTemMaTwke MHOIO pas-
JIAIHBIX CUCTEMATUYECKYN HNOCTPOEHHBIX TEOPUU C PABIUIHBIMU
mpeaMeTaMyu WCCICAOBAHUA UM PA3JUIHON CTEMEHU OOUTHOCTH.
Te u3 Bac, KOTOpEIE y4aTCsa B CIEIIIKOIAX WIM CIEIKIACCAX
PUBUKO-MATEMATUYIECKOT'0 HAMPABICHUS, BO3MOXHO, 3HAIOT, ITO
anrebpa Kak OBl «OTCOEIWHAETCS» OT aAPU(PMETUIECKOrO MaTe-
prasa u B TAaKOM BHIE MOXET IPUMEHATHCI K COBCEM WMHEIM
o0BeKTaM.

Ho ecim roBopuTh 0 BHYTPEHHEM pPA3BUTUN MATEMATUKU,
HE BEI3BAHHOM €& TIpUIOKeHuAMHu (0 KpauHell Mepe, He BE-
3BAHHOM HEMOCPENCTBEHHO), TO €CTh U APYTasd CTOPOHA eI —
peterve pasaudHbx npobaem. Brr mpeacrasiasere cebe 3amaun,
KOTOpHIE BaM IPEIArAI0T HA MATEMATAYECKAX OIUMIINALAX
¥ aHAJIOTWYHEIX COPEBHOBaHUAX. Ha ux pemenuve naércs He-
CKOJIBKO YaCOB, BO BpeMs KOTOPBIX IIPUXOLUTCA padOTaTh BECHMA
WHTEHCUBHO. MHOrO JeT Ha3al YIeH-KOPPEeCHmOHIeHT Akaje-
vuu Hayk CCCP B. H. [lenone, BrICTynas mepe[ MIKOJbHUKAMUA
HA 3AKPLITUM MATEMATUYECKOU OMUMIMUAILI, CKA3aJ, 9TO TBOP-
YeCTBO yYEHOIO-MATEMATHKA, OTINIALTCA OT TPYAA yIACTHUKA
OJIUMIINA LI TOJIBKO TEM, YTO I PEIICHUA OJUMIINA,THOU 33, 1A U
TpefyeTcs MPUMEPHO YaC BPEMEHU, a [/ PEIIeHUs HACTOAIIEN
riaybOKOM MaTeMaTuIecKon mpobmemul Tpebyerca 5000 gacos.
Ecan paborare mo 12 4acoB B AeHb, TO MHOLYYUTCA IPUMEPHO
rog. Moxuo paborarb u 6osapine 12 49acoB, HO TOArO TAK HE
Brigepxumb.  Opuako A. H. KomMoropos, akaneMuxk u OquH
7“3 CaMBIX KPYIHBIX MaTE€MAaTHMKOB XX Beka, B Poccum, BO3-
MOXKHO, 1aXK€ CAMBIN KPYIHEIA, TOBOPWI, 4TO y Hero stux 5000
gacoB Hukorga He Obumo. (CmepBa OH T'OBOPHI BCErO0 O TPEX
CyTKAaX, IOTOM yBEIWYWI CPOK 4O ABYX Hexeab. KOHeYHO, y HEro
B OTU [HU UHTEHCUBHOCTH OBLIA MCKIIOYUTENBLHO BLICOKOU U OH
OyMal O CBOEH 3ajade BCE BpeMs, KOIa He CIaJ, 1a, BEPOSTHO,
KakKas-TO TO/CO3HAaTeabHass paboTa IPOLONKAJIACH M BO CHE;
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B mTOre MOXHO Habpars nmpumepro 400 wacos (15 - 24 = 360),
uto mpumepuo B 10 pas menbine yem 5000. A BoT He Gbu1O JU
y Hero IpOLOIKATEILHOU 10 ICO3HATEILHOU PAOOTEL B TO BpEMS,
KO3 OH O COOTBETCTBYIOIIEN 3a4ade Bpoge ObI HE TyMal, T. €.
CO3HATENBHO €10 He 3aHuMaincsa? Ho, HACKOIBKO s IPefCTaB/IAI
cebe Kouamoropoma, CTOIBKO YacCOB, CKOJIBKO IIOJAraeTcs IO
Henone, Bcé paBuo He noayuutca. Mexay Tem Koamoropos xak
Pa3 BBIAEAICA YACAOM PEMIEHHEIX UM KPYIHBIX HAYYHBIX 33,134.

C Apyrou CTOPOHBI, HOIYYIEHHOE HETABHO NOKA3ATEIHCTBO
sHaMeHuTON runoresnl Pepma 350-1eTHen napHOCTU* MOTPEGO-
Bano HamMHOro 6Gouasbiie 5000 gacoB. OkOHYATENIBHOE PEIIEHUE
OBLTO TIOJAYYEHO J. YaliICOM, M Y HEerO 3TO, AeUCTBUTENLHO, 3a-
uano nopsaaka 5000 1acoB, HO Beib OH 3aBEpIIAT pPabOTy PAIA
OPYTUX JIOAEU, U C YIETOM 3aTPATH X BPEMEHU MOLYIYATCS €1Ba,
au menee 50000 gacos. Ho 570, KOHEUHO, KPAVHUN CIIyIau.

Ecte u emé omHO CyIeCTBEHHOE OTAWYNE HAYYHBIX 33039
or onmuMmuagHbx. QuUMIVATHBIE 3303490 [OJXKHBL PEIIATHCSI HA
OCHOBE T€X 3HAHWUU, TOU CUCTEMATUIECCKON TEOPUM, KOTOPEIE UMe-
I0TCSl Y YIEHUKOB COOTBETCTBYIOLIEr'O BO3pacTa. Pemenue Hayd-
HOU 33441 MOXKET TPeOOBATh HOBLIX 3HAHUN, KOTOPHIX B JAHHLIN
MOMEHT HU y KOro HeT. B xone eé pemenus npugércs paspabdo-
TaTh KAKYIO-TO HOBYIO TEOPHUIO, KOTODPAs 3aTeM MOXKET IIPUrO-
OUTHCA U U OPYTUX IeJen.

Takum 06pa3oM, pa3BUTHE MATEMATHKHU CBA3aHO C TpPeMs
daxTopamu: €€ npuaokeHwaMu (He O0O6S3ATENILHO B CMBICTIE
VIOBIETBOPEHUS CUIOMUHYTHBIX MTPAKTUYECKAX MOTPEeGHOCTEN,
HO TAaKXe U B CMBICIE KCIOJIL30BAHUS MATEMATUKN B IPYTUX
HAYKAX); PEMICHUEM HAy9IHEIX IPOOIEM; CUCTEMATIIECKOU Pa3pa-
O0TKOU HOBBLIX TeOpuU. BLI, BepOATHO, 3HaeTe, uTo yxe 100 mer

* BeposaTHo, €€ (popMyIupOBKa BaM M3BECTHA, HO i BCE-TAKU HAIIOMHIO:
TUIOTE3a COCTOUT B TOM, UTO IPHU 7 > 2 ypaBHeHue z” + y™ = 2" He uMeeT
pELIEHUM B HATYPAJIbHBIX YUCAAX, T. €. 9TO HU A KAKUX TPEX HATYPAIbHBIX
4qucenr x, Y, z IOCIeTHEe PABEHCTBO He BHIIOIHAeTCA. DepMma chopMyaupo-
BaJl 9TO YTBEPXK/EHUE HE KaK I'MIOTE3Y, a KAK U3BECTHBINA eMy (PaKT; OH 3TO
CAeaJ B 3aME€YaHUY Ha NOJAX KHUI'M JPDEBHErDEYEeCKOro MaTeMaTUuKa ,[[I/IO-
¢danTa, 106aBUB, YTO HA MOJAX CIWIIKOM MAJO0 MeCTa LI JOKA3aTeIbCTBA.
IlosTOoMy maHHAsA rUNOTE3a MOJNYYWIa HasBaHUe «Beaukas Teopema PDepmay,
XOTA TENephb eABa au KTO-HUOYyAb BepuT, 94T0 y DdepMa AelCTBATENLHO OBLIO
IIOIHOE JOKA3aTeIbCTBO.
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PEeryJspHO IPOBOASTCA Mex 1yHapOaHBIE MATEMATUIECKUE KOH-
rpeccel. Tak BOT, mIpum CaMOM UX HA4Yaje, HA [IEPBOM U BTOPOM
KOHI'PECCaX, COCTOSUIMCH NOKJIAMLI KPYINHEUIINX MAaTEeMaTUKOB
Toro Bpemenu — A. Ilyamkape u [I. I'maipbepra, — mOCBAIIEH-
HBEIE JBYM I[EPBLIM KOMIIOHEHTAM DA3BUTUS MATEMATUKNA —
BOIIPOCAM, CBA3AHHBIM C GU3UKOK (B TO BPEMs 3HAYECHUE APYTUX
TPUIOKEHUN I PA3BATUA CAMOU MATEMATUKU OBLLIO 3HAYU-
TEILHO MEHBIe, YeM 3HAYCHUE (PU3UKU, 3 U CeUIac OHA B 3TOM
OTHOILIEHUY JUAUDPYET, XOTA U HE B TAKOU CTENEHU), U npobie-
MaM, BO3HMKAIOIIMM B CaMOU MaTeMaTuke. [JOKIaIoB O TpeThen
KOMITOHEHTE — PA3BUTUU TEOPUU, HACKOIBKO 5 3HAI0, HE OLLIO HU
TOr A, HU NO34Hee. BEITH MOXeT, MOTOMY, YTO HE HALLIOCHL TPe-
TBHEr'0 MATEMaTHKA TAKOro paHra, kak llyamkape m ['mibbepr,
WK TOTOMY, 9TO HAJIUYUE DTOU TPETHEN KOMIIOHEHTHI OYeBUIHO !
Heckoanko caoB B cBsasu ¢ gokaagoM lmanbepra. Croepsa
UCTOPUIECKUN HIOAHC: OH OBLI KaK ObI CIIPOBOLMPOBAH JAOKJIAI0M
Ilyaukape: TuasbepT 3axoTen MOKa3aTh, YTO BAXKHEUIINE CTU-
MYJIHL JJIA PA3BUTHUA MATEMATUKYA UMEIOTCA BHyTpu eé camon. Ho,
paboTas HaJ OOKJIAA0M, OH HECKOJILKO MOOCTHLT — BEIb, B KOHIIE
xounoB, Ilyankape BoBce He yTBepxkjaai, OyaTO HOBBIE 33134l
BOBHUKAIOT TOJBKO M3 (PU3MKU, HE T'OBOPSA yXKE€ O TOM, YTO 3a-
mono3puth [lyankape B TakOM OJHOCTOPOHHEM B3IVIsAAe OBLIO ObI
HEJIEIO, €r0 TBOPYECKAA IeITEIbHOCTh YOeIUTEILHO JeMOHCTPU-
posaia unoe. Hukaxou noremuxu ¢ Ilyankape He npousormuio.
HMoxknan ['mapbepra COZEPKUT CPABHUTEIHHO HEOOIBIIYIO
EePBY0 4acTh, rae ['mipbepr B OOmUX YepTax rOBOPWI O 3HA-
YeHUU KOHKPETHHIX IPOOJIeM IS PAa3BATHASI MATEMATUKY, U HAU-
0oJiee 3HAMEHUTYI0 BTOPYIO YaCTb, IA€ OH IPUBEN PAJ TAKUX
npobmem ¢ HeGombmMu KOMMeHTapusMmu. llepexoas x ¢opmy-
JMPOBKE KOHKPETHEIX npobiaem, I'mibbepr ckasan: «Paspemmre
MHE B [JaJbHEUIIEeM, KakK Owl Ha npo0y, HA3BaTh HECKOIBKO
OIPEAEIEHHEIX NPOOIEM W3 PA3IUYHBIX MATEMATUIECKUX [UIC-
UUTUINH, TPOO6JeM, MCCIeOBAHNE KOTOPBIX MOXET 3HAYUTEIHLHO
CTUMYJIUPOBATHL JATbLHEUIIEE PA3BUTHE HAYKMy. A 3aKkaHIMBas,
OH CKa3aJ, YTO (HA3BAHHBLIE MPOOJEMBI — DTO TOJBKO 00pPABIIBI
npobaemy. OH He IpeTEHIOBAJ HA COCTABJIEHUE BCEOOBEMIIONIETO
CIUCKa IPO0IeM, KOTOPHIE MOXKHO OBLIO OBl YKa3aTh B TO BPEMi.
B ocmoBHOM OH rOBOpmI O BOIPOCAaX, KOTOpHIE OBLIN OJIM3KA
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K €r0 COOCTBEHHBIM HAyYHBIM MHTEPECaM, TaK YTO OH MOL Ole-
HUTH WX BAXHOCTH U CIEIATH [0 UX IOBOALY COAEPXKATeIbHBIE
samedanus. Ho 6rarogaps cBoucTBeHHOU [minbepTy mmpore
HAyYHBIX MHTEPECOB ero npob/eMbl 3aTPAruBaIi 3HAIUTEIbHYIO
4aCcTb MATEMATUKH. B HECKOJAbKHX Ciaydasx l'minbepr HamoMu-
HaJI O npobiemMax, MOCTABIEHHEIX paHee APYTHMU JIOAbBMHU, HO,
HanpuMmep, o npobiaemax, chopMmyaupoBaHHEX Ilyankape B ga-
nékux ot ['misbepTa pasgenax MaTeMaTUKU, OH HE TOBOPUI. JTO
mousaTHO: [lyamnkape 6bLT XXUB 1 310pOB, OH MOT' caM (HhOPMYJIUPO-
BaThb M KOMMEHTUPOBATH CBOU IIPOOJIEME], 13, COOCTBEHHO, OH DTO
¥ fefal, TOAbLKO DTY ero IpoOIeMbl U 3aMedYaHus pa3bpoCcaHbl 10
ero paboram, a BMmecTe OH ux He cobupans. Ho ruanbeproBckue
«00pa3nbh OKA3AINCH YIUBUTEILHO yaadubiMu. OHu oxasaiu
60JIbIIOEe CTUMYJIUDPYIOIee BIXSHUE HA DA3BUTHE MATEMATUKHI
B XX Beke.

Hapno oroBopurscs, 4To HEKOTOpPEIE U3 npobiaem ['minbepra
OTHOCHINCH CKOpee K Da3paboTKe CUCTEMATHIECKUX TEOPUH,
OHM 3Bydauau mpumepHo Tak: «MccirenoBaTh Takue-TO BOIPOCHI
¢ TaKOU-TO TOYKU 3peHusy. HoO GOIBIIMHCTBO MpPOBJIEM — 3TO
ObLLIM BIIOJHE KOHKDETHBLIE BOINPOCHI, HA KOTOpLIE TPeGOBAIOCH
OTBETUTH «Ia» Wiu «HeTy. Kax mpaBmio, ecau GBI BEI OT KaKOI'O-
HUOYIb OpPAKyJa Y3HAIM NMPABWILHEIAL OTBET, OOJBIION MOJB3EI
OT 9TOro He OBLIO OBbI, HO [OAIA TOrO, YTOOBLI NOJIYIUTH OTBET
CBOUMU CmiIaMu, 0e3 MOACKA3KU Opakyla, NOTPebOBAIOCH MpU-
OyMaTh MHOI'O HOBOrO u mHTepecHoro. 06 >TOM s, KOHEYHO, He
MOr'y 3[eCh IOBOPHATH, IPOLIy IOBEPUTH HA CIORO. Sl mpusemy
TOJBKO OJIVH HpI/IMep KOHerTHOIL/,I HpOGJIeMI)I: ABIAAECTCs I IUCJIO
2v2 pauroHanbHEIM win uppanuoHasbHbiM? Ha camom nese
cooTBeTCTBYIOm@AA npobaema (7-a mpobaema [manGepra) ObLia
nocrasiaesa B o0mem Buge*, Ho cam [manbepT cumran Bompoc

* IlpuBeny HeoGxoxUMMEIE MOsACHEeHUsA. AnreGpanvdecKUM Ha3BIBAETCA HU-
CJI0, SABJAIOIIEECS KOPHEM aarebpamvecKoro ypaBHEHUsA ant” + ...+ a1z +
4+ ap = 0 ¢ measiMu KoadduUIMEeHTaMu a;. Aare6pamdecKoe UNCIO MOXKET
OBITH KaK PAIMOHAJBbHBEIM, TaK U MPPAIMOHAJLHEIM. VppanuOHAJIbHOE YHCIO,
He ABIAIOIIEECA aare6pandecKuM, Ha3bBIBA€TCA TPaHCHeHAeHTHHIM. O cymie-
CTBOBAHUY TPAHCLEHAEHTHBIX Yncel nogo3pesanu emé B X VIII Beke, HO nep-
BO€ TPaHCIEHJeHTHOe 4uciao ykasana 2K. Jlmysunas B 1844 roxy. B 1873 roxy
III. OpMuT HOKa3aT TPAHCIEHIEHTHOCTL MUIPAIOIIEr0 GONBIIYIO POJIb B aHA-
nu3e guciaa e, a B 1882 rogy . Jlungeman, pa3BuBas MeTO[ JPMUTA, yCTa-
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o) 2‘/5, TaK CKa3aTh, Haubomee MOKA3aTeJbHEIM. Korga emy
CIy9aJ0Ch YIOMUHATE BIOCAEACTBUAA O 7-U pobaeMe, OH OOBLITHO

CIIPAIINBAJ UMEHHO O 2v2,

IlopTopsito, 49ro I'miabbepT OYeHL yAadHO BHIOPAT CBOU
«00PA3IElY, HUCKOJBLKO HE OMMUOWBIIACH B OLEHKE WX BAXKHOCTH.
A BOT B OlLIEHKE WX CPABHUTEIBLHOU CJIOXKHOCTU OH WHOTAA, CYy-
IIECTBEHHO OMMNOAICA. 3AeCh CTOUT CKA3aTh, KAK OH OLEHUBAJ
CIOXHOCTh TPEX TMPOOIEM, CBA3AHHLIX C TEOpUen ducer. Pedn

OyzeT uaTy 06 UPPANUOHAIBEHOCTH 2V2 g BOOOIIIE O 7-1 Ipobaeme,
runorese Pepma (oHa B cnmcok npobiaem ['manbepra He momada,
CKOpee BCero HMOTOMY, UYTO O HEW BCE W TaK IIOMHIIMA, HO OH
YIOMUHAJ €€ BO BCTYNUTEILHOM 9acTu) u O rumorese Pumana,
KOTOPYI0 f jgaxke He Oyny (opMyIupoBaTh (OHA COCTABIAET
OCHOBHYIO 4acTb 8-11 mpobaemer 'misbepra). B ero 6morpadun
coobmaercs, 4To mo3gHee 'manbepT OXHAXKILI TAK OLEHWI KX
OTHOCHUTEJIbHYIO TPysHOCTh. lunoresa Pumana Oyner mokasana
emé mpum ero xkw3Hu (& OH ObLT yxe He mMonox). [oxuBér aum
cam I'mnbbepT M0 mOKazaTenbCcTBa TeopeMul Pepma, MO MeHbIIEN
Mepe COMHHUTEIBHO, HO CaMbleé MOJOABIE M3 IIPUCYTCTBYIOMIX
noxwuByT. Ho maxke mMm He CyXJeHO y3HAThb, KaK BLIACHUTCS
BOIIPOC O 2v2,

Brumo Bcé maobopor. UpparmosaisHOCTD 2V2 Grua IOKa-
3ana emgé 3a 14 mer go cmepru I'min6epra, B 1930 rogy. ITo
caneaan P. O. Kyspmun, HO OH mpogomxan paboOTy, HAYATYIO
A. O. Teabdougom rogoMm pambiie, KOorga [eabdoHIy yIaaoch
CIEJIATD IEPBLIU U YPE3BLIYAKMHO CyIIECTBEHHBIN Al B PEIICHUN
7-u1 mpoGaemer 'unn6epra (B TOU mepBou paboTe pedb LuIa, He

00 MPPAIMOHAIBLHOCTH YUCET TUIIA 2‘/5, a 00 MPPAIMOHAJIBLHOCTH
9KCea U3 HEKOTOPOro APYyroro kiaacca). OKOHYATeIbHBIA 00U
pesyabTarT no 7-u npobieme 6bu1 moay4deH B 1934 rogy A. O. Teas-
dougom u T. Muangepom. Tumoresa Pepma OwLia mOKa3aHA

HOBIJI TPAHCIEHJEHTHOCTH emé 6olee 3HaMeHHMTOro umcia T. Ha xakoe-To
BpeEMs HA DTOM YCIEXHW NPEKPATWINCh. 7-a npobaema ['mianbepra riacuia:
myCcTh a — ajxrebpamdeckoe 4uciao, oTianyHoe oT 0 u 1, b — anreGpamyeckoe
MPPANMOHATLHOE YHCIO; He OyAeT Ju 4ucao a’ TpancuengeHTHbIM? [omken
106aBATH (HO OOBACHATE DTOrO y¥xe He Oyay), 9TO 9HMCIa G, b 34eCh MOryT
OBITH KOMILIEKCHBIMH.
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HECKOJBKO JIeT HA3a[; B NPUHOWIE, KTO-HUOyAb K3 TeX, KTO
CABIIAN Ipeackasanue I'mipbepra B CBOM CTYAEHYECKUE TOABL,
MOT' IO 3TOr'0 JOXUTh, HO YK HaBEPHIKA TAKUX COBCEM HEMHOLO.
Tumoresa Pumana mo ceu neHnp He NOKa3aHa W, HALO AyMaTh,
eé XX mek mepegact XXI, gaxe ecim CIATATHL, YTO IIOCIEIHUN
mauuércs ue ¢ 2000 roga, a ¢ 2001-ro. Mue kaxercs, 3Ta omudKa,
reunsi yOeAUTENbHO CBUAETEILCTBYET, YTO OH JEUCTBUTEIHHO
YAa4HO BHIODAJ TPYAHBIE 33A4N.

IToutn Bce 3amadu I'mnbbepTa Temeps peIleHEHl, MPaBaa, He-
KOTOpPLIE — He MOMHOCTHIO. Beé ke B ocHOBHOM XX BEK € 3TUMU
sagagamu cnpasmwica. A [misbepr B KakOU-TO CTEmEHU CyMen
saruaayTh Brnepén ma 100 mer! B GonbmuaCcTBE Crydaes OTBET
OKa3aJCs1 TaKI/IM, KaK OH 1 O)KI/I.,ZI&JI7 X0TsA €CTh HECKOJBKO UCK-
JMIOYEHUN.

Mou mokaang mogxomuT K KoHmy. O mo00u m3 Tpéx KoM-
TIOHEHT, CYLIECTBEHHLIX IS PA3BUTHASI MATEMATUKU, MOXKHO OLLIO
OBI CKa3aTh I'Opa3 o OobIIIe, faXKe He BBIXOIS 33 IIPeeIbl IITKOIb-
HbIXx nporpamMMm. OQCOGEHHO MAJO s CKa3aJa O NPUIOKEHUAX. Bbl
yante (u3vKy u, KOHEIHO, 3HAETE, ITO MATEMATUKA HYXHA HE
TOJBKO [ TOT'O, 9YTOOBI HOACYATATH MPOBUAHT [/ COJIAAT, KO-
TAMOIUX TIPYI, WX YUCIO KAPIUYIEN A HACKINUA. TO BBI, BEPO-
ATHO, 3HAETE Xy¥XKe — DTO KAK M B KAKOW CTEMEHU TIPUIONKEHU,
npraéM OHM OBIBAIOT OYEHb PABIUYIHLIMY, [IOHBIHE CTUMYJIUPYIOT
pasBuTHe caMou MaTeMaTuku. Ho pas yx s HAYAI C UUTATHL U3
JATEPATYPHOTO KJIACCUKA, UTATOU U KOHUIY: «HukTo HEOODBAT-
HOI'O OOBATH HE MOXKET).




