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MaTemaTrka B IBaIIIATOM Beke!

M. ATpsa

OTa CTAaTbs OCHOBAHA HA 3aNNCHU JEKIWM, OpounTanHon B Puiacos-
ckoM uHCTUTYTE, TopouTo, B mione 2000. B Hen paccMOTPEHO HECKOIBKO
KJIIOYEBEIX T€M, KOTOPBIE XapAKTEPU3YIOT MATEMATUKY NBAALATOrO Be-
xa. Kpome ToOro, o6cyxmaercsa BiusHue (PU3NKKA U CIEMAHBI HEKOTOPHIE
[IPEIIOJIOXKEHNS O BO3MOXHOM DAa3BUTUX MATEMATUKU B IBAAUATH IEp-
BOM BEKe.

Braromapro Bac 3a TO, YTO BBI IPUTIACKIA MEHA CIOAA JJIA YIACTHUSI B DTON
nporpammel). Koreuno, Korjga BEL TOBOPHTE O KOHIE OJHOIO BEKA M HAYAIE
IPYroro, mepe BaMu ABa IIyTH, 1 002 TpyaHbl. MOXHO 4aTh 0030D Pa3BUTHSIL
MaTEeMATUKU 33 TPOLIEANINE CTO JET; 4 MOXHO MPENCKa3aTh, KAKOU OyaeTr
MaTeMaTHuKa B caepyomume cTo aeT. fI BEOpat 6omee CIOXHYIO U3 DTUX 331a4.
IIpenckassiBaTh MOXET KaX OB, U HAC HE OygeT mMOOAU30CTH, KOTJa CTAHET
BHUHO, B I€M MBI OKA3aJIUCh HempaBel. Ho qaTh npepcTasieHne 0O IPOILIOM —
31€Ch KaX Bl MOXET He COTJIACATHLCA C HAMMI.

Bcé, uTo s Mory cpenaTb, — 5TO U3MOKWATH BaM CBOU JUYHBIN B3TUIAL.
HeBo3MOXHO OXBATUTEH BCE, W MOTOMY S TPOMYILY HEKOTOPHLIE BAXKHBIE Pa3-
IEJIBI HAIIErO CIXEeTa, OTYACTH M3-33 TOrO, 9TO S B HUX HE CICIUAJIUCT,
a OTYACTH IOTOMY, YTO OHM OCBEINEHBI B APYIuX HCTOYHMKAX. Hampumep,
s HUYEr0 HE CKAXy O BEIUKUX COOBITHAX B OOJIACTH, JEXKAIEU MEXITY
JIOTUKOW ¥ BBHIYUCJICHUAMU U CBA3AHHOU C MMEHAMU TAKWUX JIOJeN, KaK | rib-
6eprt, I'égens u Tropunr. He ckaxy MHOTO W O IPWIOKEHUAX MATEMATH-
KW, HE CUUTASA TEOPETUIECKOU (PU3UKHU, TaK KAK OHM BECHMA MHOTOYUCIEH-
HBEI M HYXJAIOTCA B CHEIUATLHOM paccMoTpenmnu. Kaxgoe us Hux Tpebyer
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OTAEILHON JEKIWW; BO3MOXHO, BHI OOJBINE YCABIIMIATE O HAX U3 HEKOTOPHIX
OPYTUX JEKIUUA B PAMKAX dTOro cobpanusa. Bomee Toro, 6ecCMBICIEHHO Ia-
XK€ OBITATHCA AATHh NMEPEYCHb TCOPEM WIU XOTS 6I>I 3HAMEHUTHIX MATEMATH-
KOB 33 IOCIETHME CTO JeT. DTO ObLIO ObI NJOBOJBLHO HEJENOEe 3aHAThe. Tak
9TO B3aMEH A NOIIBITAXCH BBIGpa,TB pAng TEM, HA MOIjI B3T1A 0, TMPOXOOAIINX
Kpa.CHOﬁ HUTBIO Y9€pE€3 MHOI'ue OGJIa,CTI/I MaTEMaTUKW, U BBIACJAUTH IJIABHBIC
CcOOBITHA.

CHagaja INO3BOIBLTE CAedaTh oOmee 3aMmedanue. Cromerme — IOHATHE
ycaoBHOe. Ha caMoM mere MBI HE BEPUM, UTO MO IMPOIIECTBUHU CTA JET ITO-TO
BHE3AITHO OCTAHABINBAETCA U HAYUHAETCA CHOBA. llosTOMy, ommchiBas MaTe-
MaTuKy XX Beka, A He Oyny OCOOEHHO IMEPEMOHUTHCI C AaTamu. Ecaum 9To-
TO Havajaock B 1890-e roaer m npoxomxkanocs B 1900-e, s He Oyxy obpamaTs
BHUMAHHUA HA DTy MOAPOOHOCTEL. SI HaMEpeH NEeMCTBOBATL KaK ACTPOHOM H
OIIEPUPOBATH AOCTATOYHO HPUOJMXKEHHBIMA YMCIAMH. B IeUCTBATEILHOCTH
MHOT'0O€ 33POJWIOCH B AEBATHAAIATOM BEKE U JWIIb IPUILIO K BOILIOMICHUIO B
B, IIIATOM.

OmHa M3 TPYAHOCTEW MOEH 3aJa4Yd B TOM, 9TO OYEHb HEIEIKO CErOIHS
MOCMOTpEeTh Ha Bemwm ruaasamMu Matematwka 1900 roga, mbo cToms, MHOTHTE
JOCTUXEHUS MATEMATUKNA NPOILIOr0 BEKA BIUTAHBI HAEN KYyJbTYPOU U Ha-
vu. Q4YeHs HEerko MOYyBCTBOBATL BPEMsA, KOT A JIOAU MBICAAIA HE B HAIIAX
TepMmuHax. Ha camoMm mene, ecim BHI [JefaeTe TMOAJIUHHO BaXXHOE OTKDBLITHE B
MaTeMaThKe, BaM TPUXOAUTCA COBEPIIEHHO UCYe3HyTh! Bel mpocTo pacTso-
psereck B obmmen kyabType. [looToMy npu B3raisge Ha3a [ HALO MOMBITATHCSI
BOOOPA3UTh, HA YTO OBLIA TTOX0Xa, WHAA BIIOXA, KOTa JIOAN MBICAUINA HE TaK,
KaK MBI

OT JIOKAJBHOT'O K T'NNIOBAJILHOMY

Teneps s HAMEPEBAIOCH NEPEIUCIATE U O6CYAUTH HEKOTOPEIE TeMbl. Moio
IIEpBYIO TeMy, B 00IIeM, MOXHO OINPEAeIUTH KaK MePeXoh OT JOKAIHLHOIO K
ro6arbHOMY. B KiIaccumaeckuyl mepro I 07 B IEJIOM IPEANOINTAINA N3y 9aTh
BElX B MaJOM MacmTabe, B JOKATLHBIX KOOPAWHATAX W T.I. B Hamem Beke
IIEHTD TAXECTH CMECTWICA K WCCIEJOBAHUIO W OCMBICACHUIO MOBEIEHUS TJIO-
0aJIbHOrO, B KPYIHOM MaciiTabe. A Tak Kak MNIOOATbHOE MOBEAEHUE MOHATH
Tpy/JHEEe, DTO 9aCTO AEJAEeTCA HA KAIeCTBEHHOM yPOBHE, W OU€HL BaXHBIMHU
CTAHOBATCA Tomomorwdeckne uaen. He ko uuon, kak [lyankape, CTAI mepBo-
MPOXOJIEM B TOIOJOTHHA U TMPEACKA3ATL, YTO TOMOJOTHUSI CTAHET BAXHOU KOM-
MOHEHTOUN MaTeMaTuku X X Beka. Mex 1y npounm, ['mas6epT 3TOr0 He caenad,
KOT'[]a COCTABJISI CBOM 3HAMEHUTHIN IEpevYeHb MaTeMaTudeckux mpobiem. B
STOM IIepevHe TOHOJOrusa eaBa, o6HapyxuBaerca. Ho ama Ilyankape 65110 CO-
BEPIIEHHO ACHO, YTO OHA, CTAHET MOIIHON CHIOMU.
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ITo3BOMBTE HA3BATEH HECKOABLKO OOIACTEN, ¥ BHI YBUAUTE, 9TO A UMEIO B BU-
ny. PaccmoTpum, HanpuMep, KOMILUIEKCHBIV aHATH3 («Teopuio PyHKIUI), KAK
ero HaseBaau). OH ObLI eHTPOM MaTeMaTuKu X1X Beka, cheport gesTerbHO-
CTH TaKUX BEIWKUX PUTYD, Kak Bemepmrrpace. [laa aux ¢pyuknuen 6buta, GyH-
KIIUS OJHOT'O KOMILTIEKCHOT'O TIEPEMEHHOT0, a A Berepmrrpacca — CTEmeHHOR
PAA: HEYTO Takoe, YTO MOXKHO IOTPOraTh PYKaMM, 3aIUCATH U SBHO OIUCATH
wim xe 330aTh popMmyaon. DyHKIUH ObLIH POPMYIAMEA; DTO OBLIO HEITO ABHO
3aganaoe. Ho zaTem paboTer AGens, PuMana n ux mociaeqoBaTeIe YBEIA HAC
OT DTOr0, U Tenephb MYHKIAN ONPEAEAINCH HEe CTOIHKO ABHEIMYA (POPMYJIAMU,
CKOJIBKO CBOMMM INIOGAJIBLHBIMEU CBOMCTBAMMU: I'/Ie PACHOIOKEHBI MX 0COOEHHO-
CTH, KAaKOBHI UX OOJACTH OIpeJeNeHus, I'le OHM IPUHUMAIOT CBOM 3HAYEHUH.
OTu TIoOANBHBIE CBOUCTBRA, CTAIA XAPAKTEPU3OBATEL PA3IAIUI MEX Y PyHK-
nusamu. JlokanbHOE TPOJOIKEHUEe OKA3aJ0Ch JWIIbL OJHUM H3 CIOCOOO0B [t
3TOrO.

Cxopguas uctopus npoumsouria u ¢ AuddepeHIuAILHEIMI YPABHEHUAMY.
Pemnts qudppepennumansHoe ypaBHEHNE — IEPBOHAYAIBHO 3TO 03HATAIO HAU-
TH SBHOE JOKAJIBHOE PEIIeHNe: HeYTO TaKOe, ITO MOXHO 3aIUCATh X HOTPO-
ratb pykamu. [lo Mepe qarbHEUIIEro pa3BUTHA CTAIN MOABIATHCA U HEABHEIE
peutenusa. x yxe He Bcerga MOXHO OBLIO OOUCATH yAOOHBIME (POPMYIAMHU.
[mo6GanbHBIE CBOUCTBA PEIIEHUSA B AEACTBUTEIHHOCTH ONPEAEIAINCH €rO CUH-
T'yJIAPDHOCTAME: BECBMA IIOXOXKeE IO IyXy Ha IPOUCHIEANIee B KOMILIEKCHOM aHA-
I73e, XOTA U OTIWIAETCSI B JETAIIX.

B muddepenmumansaon reomerpun Kiaccuaeckue paboTsr [aycca u apy-
X aBTOPOB OBLTH MOCBSIIEHBI U3YICHUIO0 MAJIBIX JaCTEN MPOCTPAHCTBA, Ma-
JBIX [NOJEA KPUBU3HBI U JOKAJBLHBIX YPABHEHUW, ONUCHIBAIOIIAX JOKAIHHYIO
reomerpuio. OTCIOIa BIOIHE ECTECTBEHHO MEPenTH K 60abmmM Macurrabam,
9TOOBI TIOHATH TVIOOAMBHYI0 KAPTUHY UCKPUBICHHOW TOBEPXHOCTH B IIEJOM,
a TakXe COOTBETCTBYIOIIYIO Tomojormio. Korpa BBl mepexofmTe OT MAJOI0O
K OOIBIIOMY, UMEHHO TOIOJOTMYECKUE CBOMCTBA CTAHOBATCA CAMBIME BaX-
HBIMU.

Teopus 4ducen mpeTeprenra CXOTHYI DBOMIONUI, XOTsS HA HEPBBIA B3TUIAL
OHA ¥ He YKIAABIBAETCA B 9Ty cxeMmy. CHEnUMamIuCThI IO TEOPUW UWUCET Pa3-
JUYAI0T TAK HA3BIBAEMYIO «WIOKAJIHHYIO TEOPHIO», B KOTOPOU TOBOPUTCA OO
OTIEIHLHOM MPOCTOM UHCIE — OJHOM B JAaHHBLIA MOMEHT — JU00 O KOHEYHOM
MHOXECTBE IPOCTHIX YHUCEN, U «TJI0OATBHYI0 TEOPHIO», T'Ie BCe MPOCTHIE PAC-
CMATPUBAIOTCA OJHOBPEMEHHO. JTA AHAJIOTUA MEXIY IPOCTHIMUA UACIAMEA 1
TOYKAMU, MEXY JOKATHHBIM UM IVMIOOAJILHBIM, MMeENd CYIIeCTBEHHOE BIUTHUE
HA Pa3BUTHE TEODPUU UHUCENI, ¥ HA Hee OKA3AJIN BO3IEUCTBUE WU, BO3ZHUKINUE
B TOIIOJIOT' M.

Yro kacaerca pusukm, TO, pa3yMeeTCsa, KIACCHIeCKas (PpU3nKa CBA3AHA C
TEMOU JOKAILHOCTH, TaK KaK BBl BHIMACHIBAETE AuddEpEeHInATLHOE yPABHE-
HUe, YIPAaBIAOIIEe IIOBEJEHUEM B MAJIOM MacmTabe, a IOCIe DTOTO JOMXKHEIL
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M3YYUTh KPYIMHOMACIITAOHOE TIoBeAeHre dusmdIeckon cucTembl. Ha camom me-
Je BcA (PM3MKA, TAK WIN WHAYE NBITAETCA MPEACKA3aTh — CO BCEMU BHITEKAIO-
AMU CJAEICTBUAMA, — ITO TPOU3OUAET TPHU MEPEXOIe OT MAJOr0 MacmTabda,
e BBl IOHUMAaeTe IIPOUCXOAAIIee, K O0IbIIoMy MacmTaly.

TIOBBIMEHUE PASMEPHOCTHU

Mos BTOpas Tema GymeT coBceM MHOM. Sl HABBIBAIO €€ MOBBIIIEHUEM Pa3-
MepHOCTH. BHOBL HA9HEM C KJIACCUIECKOW TeOpuH (DHYHKIUN KOMILIEKCHOT'O
TIEpEMEHHOT'0: TIEPBOHAYAIBHO OHA COCTOAIA B OYeHL MOAPOOHOM ¥ TIIATENb-
HOM m3ydeHuu (PYyHKIUU OJHOrO mepeMmenHoro. Ilepexox k gBym u 6osee te-
PEMEHHBIM TI0 CYNIECTBY NMPOU3OIIENT B HAIlEM CTOJETHW, W B DTOU O6IaCTH
00HAPYXWINCH HOBHIE sABJAeHWA. He BCE OKA3aIOCh TAKWM Xe, KaK B CIy-
4ae OMHOrO MepeMeHHOro. VIMEeIoTCsa COBEPUIEHHO HOBBIE UE€PTHI, W TEOPUS
dyHKIMA 7 TMEPEMEHHBIX CTAJI3 33aHUMATH BCE Oonee mpeobaagaroliee Imo-
JOXEeHWe. JTO UCTOPUA OJHOTO U3 KPYMHEHIIMX JOCTUXEHUU HAIIETO CTO-
JeTHUA.

Toumo Tak ke auddepeHnnaIbHbe T€OMETPHI B IIPOILIOM TIPEANOYATAIA
7“3y9aTh KPUBLIE U IOBEPXHOCTH. Tenepb MBI M3y9aeM I'€OMETPHIO 7i-MEPHBIX
MHOT000Pa3uil, ¥ HYKHO BAYMATHCA, 9TOOBI OCO3HATE DTO KAK BaXHEUIIIEe n3-
MeHeHme. B mpexHue BpeMeHa, BhI UMeJHR [eJ0 C KPUBBLIMU U MOBEPXHOCTAM,
TO €CTh C 00BEKTaMu, KOTOPEIE MOXHO PEaIbHO BAAETH B IPOCTPAHCTBE. BrIc-
e pa3sMepHOCTH OBLIM HECKOIBKO YCIOBHBEIMU BEIIAMU, KOTOPBIE BHI IPEH-
CTABIAETE MATEMATUIECKH, HO, OBITH MOXET, He IPUHUMAETE Bcepbe3. M es
TNPUHAMATE UX BCEPHE3 W U3Yy9IaTh HA PABHBIX C HUSMIMMU PA3ZMEPHOCTAMU B
MENCTBUTEILHOCTH TPUHAMIERUT X X cTomeTuio. He Tak yx odueBmgHA ObLIA
VIS HAIIMX IPEIIIECTBEHHUKOB B XIX BeKe M MBICIBL 00 yBEIMYCHWH IUCIA,
pyHKIUMN, O TOM, 9TOOBI U3yYaATh HE OMHY, 8 HECKOIBLKO (PYHKIWH, TO €CTh
BEKTODPHO3HAYHBIE (PYHKIUU. Tak 9TO MBI BUAUM YBEIUYEHUE UUCIA KAK HE-
3aBUCUMBIX, TAK U 3aBUCAMBIX MEDEMEHHBIX.

JImmennas anrebpa Bcerga mMena Aero ¢ GOIBIIAM YUCIOM TIEPEMEHHBIX,
HO ¥ POCT Pa3MEPHOCTH 3[eCh OKa3aicsa Oomee kpyToiM. OH mpuBer oT KO-
HEYHBIX Pa3MEPHOCTER K 6ECKOHEYHBIM, OT JUHEUHOTO IPOCTPAHCTBA, K I'IIb-
6epTOBy — ¢ 6ECKOHEYIHBLIM UHCIOM IIepeMeHHBIX. Paszymeercs, 31ech yIacT-
BOBaI ¥ aHaim3. llocme (yHKOMM OT MHOTMX HEPEMEHHBIX BEI MOXKETE
paccMOTpeTh GYHKIMM OT PYHKIUU — QGYHKIUOHAIL. IDTO DHYHKIUU HA
IPOCTPAHCTBE (HPYHKIMKU. Bce OHM MMEIOT TPUHIAIUATILHO GECKOHEIHOE |-
CJI0 TIEPEMEHHBIX: MBI HA3BIBAEM 3TO BAPUALMOHHBIM ucYucieHueM. CXOxXun
CIOXET Da3BUBAICA ¥ B obmacTu oOmmx (HEIMHEMHEBIX) (PYHKIMU: DTOT
00BEKT HE HOB, HO BBIIIEA HA, epeaHui mian B X X Beke. TakoBa MOsA BTOpasd
TeMa.



MaremaTuka B gBaAIIaTOM BEKE 9

OT KOMMYTATUBHOTI'O K HEKOMMYTATUBHOMY

TpeTbs TeMa — mepexo; 0T KOMMYTaTUBHOI'O K HEKOMMYTaTUBHOMY . Bo3-
MOXHO, 9TO OJHA U3 CAMBIX XaPAKTEPHBIX 0COOEHHOCTEN MATEMATUKA U OCO-
6enro amre6pol XX Beka. OCOOEHHO BAXHBIM OKA3aJCA HEKOMMYTATUBHBIN
acmekT aarebphl, ¥, KOHEIHO, €ro KOpHZ JexaT B XIX Beke. DTy KOPHU Pas-
HOOOpa3HbBI. BepoATHO, CAMOU KPYIHOU HEOXUIAHHOCTHIO Obuim paboTs ['a-
MUIBTOHA N0 KBaTepHuOHaM. OHU 0KA3aIU OrPOMHOE BO3AEUCTBUE, MPEXK I
BCEro 3a CYeT WeW, OPUEHTHPOBAHHBEIX HA Gu3mKy. Brumm Takxke paboThl
I'paccmana mo BHemHUM anarebpamM — APYrod AIre6pam<decKon CUCTEME, KO-
TOPYIO Teleph MOMMOTUIA Hala Teopusa guddepeHnuaIbuex dopMm. Paszyme-
€TCsl, APYTUMHA KIIOYEBBIMU AOCTHXKeHusaMu craau paborsr Koam mo maTpu-
mam u paboTel [anrya; B OCHOBE TEPBHIX JeXaia JUHENHAs aarebpa, B OCHOBE
BTOPBIX — TEOpUA T'PYII.

Bcé 570 — pasnmmusble IyTH U MOAXOABI K BBEIEHWIO B aarebpy HEKOM-
MYTATHUBHOI'O YMHOXEHWS, KOTOPOE, KaK i yXe CKa3al, CTOIb OOBIJEHHO B
anre6pamveckom anmapare XX Beka. Mer 06 3ToMm He gymaem, HO B XIX Beke
BCE MPEIBIIYIINE TPAMEDPHI OBLIN, KaX IBIA TI0-CBOEMY, KOMOCCAALHBIMU TIPO-
pbiBaMu. PasymeeTcs, ¢ pa3sHBIX CTODOH COBEPIIEHHO HEOXWIAHHO ITPHUIILIA
NPUIOKEHUsA DTUX uAeu. lIpuMeneHune MaTpHUI] ¥ HEKOMMYTATUBHOTO YMHO-
XeHus B (PUBMKE TPUILIO C KBAHTOBOU Teopmer. CaMbId BAXKHBIN TIPUMED
CYIIECTBEHHOTO MPUMEHEHUS HEKOMMYTATUBHOU AIreOphl B (pU3MKE — DTO
KOMMY TAIlMOHHEIE cOOTHOIenus ['ensenbepra, passursie 3aTem ¢ou Henma-
HOM B €T0 TE€OPUIO ONEPATOPHBIX aJIreOp.

Teopusa rpynn Takxe ObLIA BaXHEUIINM JJIEMEHTOM MaTeMaTUKu XX Be-
Ka, ¥ K DTOMY 5 BEPHYCH IO3XKe.

OT JUHEVHOT'O K HEJIMHENHOMY

Mos cremymoomas TemMa — TEePEXOl OT JAUHEWHOTO K HEIWHEUHOMY. BOoib-
e pas3genbl KIACCAIECKON MATEMATHKA Iu00 CYIIECTBEHHO JUHEWHEI, JU60
€CJIM HE COBCEM JWHEHWHEI, TO MPUOIUIUTEIHHO JUHENHBI ¥ U3y IAI0TCA TTOCPe-
CTBOM COOTBETCTBYIOIIUX BO3MyIIIeHHﬁ. HOJIJII/IHHO HeJIPIHeﬁHBIe SABJICHUA I'O-
pasgo CIOXHEe, M UMHU IO-HACTOAIIEMY CEPbe3HO 3aHAMIUCH JUIL B HAIIEM
CTOJIETHH.

IJTOT CIOXKET HAYUHACTCSA C T€OMETPUN: CHAYAIA — €BKINI0BA, T€OMETPHS,
reOMeTPHSA IIOCKOCTH, TPOCTPAHCTBA, IPAMBIX JUHUMN, BCE — JUHENHOE; 3 3a-
TeM depe3 PAJ BAPUAHTOB HEEBKIWIOBOU MEOMETPHUU IPOUCXOMAUT TMEPEXOT K
PHUMaHOBOU TeoMeTpuu, Gosree 001Ien, rae 06BLEKTH CYIIECTBEHHO HETUHENHEI.
B muddepeHnuaIbHBIX ypABHEHUAX TPU CEPHLE3HOM M3YYEHUU HEIUHENHBIX
TMPOILIECCOB BHI CTAIKWBAETECH C IETHLIM HAOOPOM HOBHIX ABIEHUU, KOTOPBIX
BHI HE YBUAUTE B KIACCUIECKON O06MACTH. 3M€Ch I OBl OTMETWI JUIIL IBA: CO-
JUTOHBI ¥ Xa0C, — [IBA OY€Hb PA3HBIX DIEMEHTa Teopun AuddepeHnaIbHBIX
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YPABHEHUH, KOTOPHIE CTAIU OCOOEHHO 3aMETHBIMU W TOMYIAPHBIMYA B HAIIEM
croreruu. OHEM TPEACTABIAIOT COOOM TPOTUBONOJIOKHEIE KpauHocTu. Coru-
TOHBI IPDEACTABAAIOT HCOXUNAHHO OPraHU30BAHHOE IIOBEOCHUEC HeJII/IHeI';IHI)IX
IuddepeHInaTbHBIX YPABHEHUN, 8 Xa0C — HEOXUJAHHO 1e30PTaHU30BAHHOE.
O6a sBIeHWA TPUCYTCTBYIOT MPU PA3IAYHBIX PEXUMAX TpOoIecca, u 06a wH-
TEPECHbI U BaXXHBI, HO 3TO IPDUMHIOWUININAAJIBHO HeJIPIHeﬁHBIe ABJICHWUA. I/I 34€Ch
BBEI MOXKETE MPOCIEUTE BILIOTH M0 MOCHeTHen deTBepTH XIX Beka PaHHION
HUCTOPHIO PAOOT IO COMXTOHAM, HO OHU MAJO3aMETHEI.

Yro kacaercs GU3MKH, TO, KOHEIHO, ypasHeHus Maxcsewra (OCHOBHBIE
YPABHEHUs TEOPUU DIEKTPOMATHETU3MA) ABISAIOTCA JIUHEVHLIMUA yDABHEHUS-
MM B YAaCTHBIX MPOM3BOAHBIX. B MPOTUBOMOMOKHOCTL UM 3HAMEHUTHIE yPaB-
wenus fara — Mwica HeTWHEVHBI, & DTU YPABHEHUs, KAK MPEANOIATaeTCA,
YIPABIAIOT CAJIAMY, OTBETCTBEHHBIMHU 33 CTPYKTYPY MaTepuUW. YPABHEHUSI
Anura — Mwuica, HeTMHETHBI, TaK KaK 9TO MO CYMIECTBY MATPUIHLIA BAPUAHT
ypaBHeHIH MaKCBeLIa 1 HeIMHENHLIA WIEH BO3HUKAET U3-33 TOr0, 9YTO MATPH-
bl He KOMMYTHUDPYIOT. TaK YTO MBI BUAVUM 3€Ch WHTEPECHYIO CBA3b MEXIY
HETAHENHOCTBI0 M HEKOMMYTATUBHOCTHI0. HEKOMMYTaTHBHOCTE TOPOX €T
HEIMHENHOCTD ONPENENEHHOTO PO/Ia, U DTO OY€Hb MHTEPECHO W BAXKHO.

T'EOMETPUSA IIPOTUB AJITEBPHI

IToka wTO 7 KOCHyJICA MWL HEKOTOPBIX ObImmx TeM. Temeps s xo4y mo-
TOBOPHUTH O AUXOTOMHUM B MATEMATUKE, KOTOPasA BCE BpeMs ObLIA C HAMU, TO
OTCTyMIasA, TO BHIXO/AA HA TIEPBBLIN ILIAH; OHA AAET MHE BO3MOXHOCTDL CIEIaTh
HEKOTOpEIE dmrocodpckme 0600mmeHns u 3amedanusa. fl umen B BUAY IUXO-
TOMUIO MEXJy reomerpuen m aiarebpou. ['eomerpus m aare6pa — 3TO aBe
dopManbHBIE OMOPHEI MATEMATHUKHU, 00€ BeCchbMa, ApeBHHUE. |'eoMeTpus BOCXO-
OUT K TpeKaM ¥ K 6ojiee paHHUM BpeMeHaM; airebpa BOCXOAUT K apabaM u
WHAUUIEAM, TaK 9TO 00€ DT BETBU UT'DAJIU B MATEMATUKE (PyHIAMEHTAILHYIO
POJb, HO UX B3aUMOOTHOIIEHUS OBLIU HEMPOCTHI.

[To3BoapTe HAYATEH C UCTOPUH BOOPOCA. EBKInI0BA reoMeTpus OBLIA, TIEp-
BBIM TPUMEPOM MATEMATUIECKOM TEOPUU, U OHA, OCTABAIACH CTPOTO TeOMe-
TpuYeckou, noka [lekapT e BBeI aarebpamveckue KOOPAUHATHL HA 0OBEKTE,
KOTOPHIA TeNepb HA3BIBAETCA NEKAPTOBOU ILIOCKOCTHIO. DTO OBLIA, TMOMBITKA,
CBECTU I'eOMETPHUIECKOE MBIILIEHUE K aIre0pandecKuM MaHuIyIauusaM. Pasy-
MEEeTCs, DTO OBLT OTPOMHBIN TPOPHIB — WX OOJBIIAA ATAKA HA TEOMETPHUIO CO
CTOPOHEI anredpamcToB. Eciu B 061acTH aHAIN3a COTOCTABUTL paboThl Hbio-
ToHA ¥ JIeM6HUIIA, TO OHM MPUHAIIEKAT PA3HBIM TpaguIuaM: HbioTOH OBLI
10 CyIIECTBY TeoMeTp, JIenGHuI, — mo CymecTBy airebpaucT; U s >TOTrO
6bLM Beckme, riy6okue npmanasl. [[1s HeioToHA reoMeTpurs, Kak U pasBUTHIN
WM aHAJIU3, — DTO MONBITKA MATEMATAIECKNA OMUCATEL 3aKOHBI pupoabl. OH
“MeI fen0 ¢ GU3UKON B MIMPOKOM CMBICHE CIOBA, a (PU3WKA CYIIECTBOBAIA B
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Mupe reoMeTpun. Eciu BHI XOTenIW NOHATH, KAK YCTPOEHHI BEIW, BEI MBICIW-
JW B TE€PMHUHAX (PU3WIECKOTO MWUPA, B TEPMUHAX I'€OMETPUIECKUX KAPTUH.
Korga HeloToH pasBuBan aHAIW3, OH XOTEJI NPUAATH €My TAKOW BHJ, ITOOBI
HACKOJIBKO BO3MOXHO HNPUOIUBUTHCA K (PU3NIECKOMY KOHTEKCTY, CTOABIIEMY
3a HuM. [losTomy HblOTOH MCHOMB30BaT reOMETpUIECKNE PACCY XK ICHUS, TAK
KaK DTO MO3BOJSIO HE yAAIATHCA OT UCXOAHOTO CMBICIA. C IPYrod CTOPOHHI,
JlenbHUIT UMen ek, ¥ YeCTOTIOOUBYI0 Iedb, (GOPMAIN30BATEH BCIO MaTEMa-
TUKY, IPEBPATHUB €€ B OOMBIIYIO AIre0panvecKyo MAIMUHY. DTO OBLIO IIPIMO
npoTuBononoXuo noaxony Heioroma. Ilpm 5TOM OHE MCHOIB30BAIH COBEP-
IIEHHO pa3andHble 0603HAadYeHWA. Kak MBI 3HaeM, B OOJBIIOM CIIOpE MEXIY
Heroronom un Jlenbuunem nobenmiu obosuadenusn Jlenbuuma. Mur 0603HaMaeM
pOM3BO/IHEIE, clenysa ero cnocoby. [lyx HeloToHA mo-npexHeMy npucyTCTBY-
eT TaM, HO OH ObLI mOrpebeH HAa JOATOE BpeM .

B xonne XIX Beka, cTO JeT Ha3a 1, ABYyMs rMaBHBIMU durypamu 6vumm [Ty-
ankape u ['mas6ept. f yxe ymoMuHAI O HUX, ¥ OHE OBLIN, TOBOPS HECTPOTO,
nocaegnosareasmu Heiorona m Jlenbuuna coorsercrBernso. Meicas Ilyamka-
pe pa3BuBaJIach OOJbIIE B AyXe I'€OMETPUM, TOUOJOIUM, UCIOIL3YA UX UJIEH
KaK WHTYUTUBHYIO OCHOBY. ' mias6epT OBLT 60abIne hOPMAIUACT, OH XOTET aK-
CHOMAaTU3UPOBATE, (POPMAIUIOBATE U IPEACTABIATL B CTPOIOM (pOPMATHLHOM
Buge. OHU HECOMHEHHO TPWHALICKAT PA3HBIM TPAIUALINAIM, XOTA BEIUKOTO
MaTEMaTHUKa BCEr'Ia HEJICTI'KO KJIaCCHq)HHHpOBa,Tb.

l'oToBs 5T0 BEICTYILIEHHUE, ST TOAYMAJ, 9TO CJAEIOBAIO OBl BKIIOUATH B II€-
pe€YeHb M HEKOTOPLIE MMEHA W3 HAIErO HBLIHEITHET'O IOKOJEHWS, IPWHAIJIe-
XKalue TPOAOIKATENAM DTUX Tpasunui. O HBIHE XUBYIIUX JIOAAX TOBOPUATD
OYeHb TPYJHO — KOI'0 M3 HUX BKJIIOYUTH B nepedens! [loToM g mogymai: KTo
cTan OBl BO3PaXaTh, OKA3ABIINCH HA, JIOOOU U3 CTOPOH DTOr0 3aMEYATEIbLHO-
ro mepeunsa?! B mrore ObuLiu BHIOpAHBI [BA MMEHU: ADHOJILI KaK HACIECTHUK
Tpazumuu [lyankape —HrioTona u Byp6akxu B xadecTBe, 1 gymaio, Haubomee
n3BeCTHOro nocieaoBarens [ min6epra. HeBO3MOXHO yCOMHATHCA, ITO B3TILA
Apnoanna Ha MeXaHUKY W GUBUKY 3aKIH0IAETCA B TOM, YTO OHHU TIO CYyTH T€0-
METPHUYHEI, €CIA BEPHYTHCA K HBIOTOHY; BCE, ITO OBLIO B IPOMEXYTKE —
€CJIV MCKIIOYATH HEMHOT'UX JII0er Bpoae PuMana, KOTOPBIA HECKOMBKO BBITIA-
JaeT u3 o0IIero psaga, — ABUWIOCH OMMOKOU. Byp6aku MONBITAICA BHITOIHATH
B 3HAYUTEIHLHOM O06beMe (POPMAMUCTCKYIO IporpamMmy 'man6epTa Mo akcmo-
MaTHU3alIlUA A Q)opM&unaaunn MATEMATUKA U NJOCTUT OIIPDEACICHHOI'O YCIIEXa.
Kaxpmas To4uka 3peHus uMeeT CBOM JOCTOWHCTBA, HO MEX/y HUMH CYILIECTBY-
€T HaIpAXeHue.

IMo3BOMBLTE TOACHUTH MOU COOCTBEHHBIM B3TVIAJ HA Pa3IUTIMe MEXIY
reomerpuen u aarebpou. 'eomerpus, pazymeercs, ABIAETCA HAYKOU O TIPO-
CTPAHCTBE; 3/1eCh HET BOMPOCa. Kcam 1 CMOTPIO HA MPUCY TCTBYIOMIAX B DTOM
TIOMEIEHNN, S BUXKY CPa3dy MHOTWX; 33 OJHY-eIWHCTBEHHYIO CEKYHAY WIA
MHUKDPOCEKYHIy s MOry BoOpaTb I'DOMaJHOE KOIWYIECTBO WHMOPMAIAU, U
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5TO0, KOHEYHO, He CIydanHo. Halm Mo3r ycTpoeH TakuM 06pa3oM, ITO OH TECHO
CBSI3aH CO 3PEHUEM. 3PEHUE, KAK s Y3HAJI OT APy3el, paboTaommux B Henpodu-
3MOJOT MY, UCHOIB3YeT Iae-To 0koro 80 mru 90 TporeHToB KOphI MO3ra. B M03-
T'y UMEETCsA OKOJIO 17 Pa3iIMIHBIX IEHTPOB, KAXK IBIN M3 KOTOPBIX CIEIUAIN3N-
POBaH HA OMPENETEHHON YACTHU MPOIECCA 3PEHUA: OJHU IEHTPHI UMEIOT IeT0
C BEPTUKAJIBLHBIM, IPYTHUE C TOPU3OHTAIBHEIM, TPETHU — C I[BETOM, HEPCIIEK-
THUBOU, HEKOTOPHIE, HAKOHEI, — CO CMBICIOM ¥ mHTepnpeTanuen. [loanmanue
7 OCMBICIEHUE MWD, KOTOPLIA MBI BUIUM, SBAJIOCH OYEHL BAXHOW YACTHIO
Hamen sBoonun. [105TOMYy IPOCTPAHCTBEHHAS MHTYUIUS U IIPOCTPAHCTBEH-
HO€ BOCIPUATHE COCTABIAIOT HEOOBIKHOBEHHO MOIITHOE OPYAWE, U BOT IIOYEMY
reoOMeTPUS PEATBHO ABISETCA CTOJb MOIIHON BETBBHIO MATEMATUAKYA — HE TOIh-
KO B BEIIaX, ABHO TIE€OMETPUYIECKUX, HO [JaX€ B TEX, KOTOPHIE TAKUMHU HE
BBITIAAAT. MBI OBITaE€MCA OPUJATH UM TE€OMETPUYUECKYI0 (HOPMY, MOCKOIH-
Ky DTO TO3BOJAET WCHOJB3OBATH Hamly mHTyunuio. Hama wHTymnms — 510
HaIlle CaMO€e MOT'ydee OpyAue. JTO CTAHOBUTCA OYEBUJHBEIM, KOT'/[A Bl IBITA-
eTech 0OBACHUTL KAKOU-TO MATEMATUIECKUN BOMPOC CTYAEHTY WIN KOJJIETE.
Ber mpoBoguTe goiroe, TpyaHOE PACCY XK ACHUE, X HAKOHEI CTYJ€HT IIOHUMAET.
Yro xe cTyment rosoput! CTynenT roopuT: «Buxy!y Bugenne — cunornum
MOHUMAHUA, ¥ MBI IIPUMEHAEM CIOBO (BOCHPHUATHE» II1 OO03HAMEHUA U TOTO,
u apyroro. [To kpaHen Mepe >T0 BEPHO I AHTVIMUCKOTO A3BIKa. MHTEpecHo
65110 6BI CDABHUTH, KAK OOCTOUT [€J0 B APYruX. Sl CINTAIO OYeHD CyIIeCTBEH-
HBIM, 9TO PA3BUTHUE YEIOBEIECKOTO MO3TA IPUIAI0 €My TAKYIO KOIOCCAIHLHY IO
€MKOCTb, TIO3BOAIONLYI0 yCBAMBATE IPOMAJHOE KOIWIECTBO MH(POPMAIMH 33
MT'HOBEHHBIN 3PATEILHBIA aKT, ¥ MATEMATHKA UCTIOIB3YET U COBEPIICHCTBYET
9Ty CHOCOOHOCTS.

C gpyrom cropoHsbl, amre6pa (u, BOZMOXHO, BHI HE AyMaau O HEU IIO-
JHOGHBIM 06pa3OM) CYLIECTBEHHO CBA33aHA C BpeMeHeM. KakuMm OBl pa3ienom
anreOpsl BbI HA 3aHUMAJNUCDH, BHITIOIHAETCA MOCAEIOBATEILHOCTE ONEPAIAT —
O/THA 33, IPYTOH, a «OLHA, 33, APYTOU» O3HAYUAET, YTO BAM IIPUIILIOCH UMETh IEJI0
C BpeMeHeM. B cTaTuIHOM MUpe HEBO3MOXHO BOOODa3uTh cebe arrebpy, HO
reoMeTPHs IO CYMIECTBY CTATUIHA. SI MOry mpOCTO creTh 3/1eCh U CMOTPETh,
¥ IyCTh HUYErO HE MEHAETCS, HO A BCE Xe MOry cMoTpeTsh. Aarebpa, omgHAa-
KO, CBSI3aHA CO BPEMEHEM, ITOCKOJIBKY BBl IMEETE NEJI0 C ONEPAIUAMU, BHITIO-
HAEMBIMU TOCJIEIOBATEIHLHO, IPUIEM TOBOPS «aarebpar, S MOAPa3yMeBal0 He
TONBKO COBPEMEHHYIO aareOpy. Jlrob6om amrropmTm, 110601 TPOIECC BHIYUCTE-
HUS — DTO MOCIEJOBATEIHHOCTD IIAT0B, BHINOJHAEMBIX OJUH 3a APYTUM; CO-
BPEMEHHBIA KOMIBLIOTED AEIaeT DTO BIOMHE OUeBUAHBIM. COBPEMEHHBIN KOM-
MBIOTED TOIYYaeT UHQPOPMAIUIO B BUE MOTOKA HYJIEU W €IWHWI] U BHIIAET
OTBeT.

Anrebpa umeer gemo ¢ AEUCTBUAMU BO BPEMENU, A& TEOMETPUA — C
NPOCMPAHCME0OM. DTO ABA OPTOTOHAIHLHEIX ACIEKTA HAIIErO0 MUPA, U UM CO-
OTBETCTBYIOT [BE PA3IWIHBLIE TOUYKY 3PEHUA B MaTeMaTuke. Tak ITO AUCKYC-
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CUA WIN AUAJOT MEXIY MAaTEeMATUKAMU MPOILIOr0 06 OTHOCUTEILHOM 3HAYE-
HUAV T€OMETPUU U AITreOPhI TPEACTABIAET COOGON HEYTO OYEHDb, OYEHD BAXKHOE.

Pasywmeercs, me cTromno 6l gymMaTh 006 DTOM KaK O AUCKYCCHU, B KOTO-
POM OJHA CTOPOHA MPOUTPHIBAET, & APYras BLIUTPHIBAET. S M06II0 IpeacTa-
BJIATH 3TO C IOMOIIBIO AHAJOTUNA: «Cﬂerﬂ;yeT Jn 6BITB a,JIl"e6paI/ICTOM nJan reo-
MeTpOM?» moX0oXke Ha Bonpoc «IIpeanowiu 6u1 BbI OBITH TIyXUM WK CIETBIM ).
Ecau BB ciensl, BBI He BUANTE TPOCTPAHCTBO; €CAA XKe BhI TIYXHU, BBl HE CJIbI-
mmTe, a CIBIIAHWE TPOUCXOAUT BO BpeMenu. B obimeM, MBI OpeqmovIuTaeM
uMeTh 00e CIIoOCOOHOCTH.

B ¢wuswmke cymecTByeT npubIM3UTEILHO AHAJIOTUIHOE PA3TPAHUICHUE
MEX Iy KOHIENIUAMHI U DKCIepuMeHTaMu. PUBWKY COCTABIAIOT [IBE UaCTH:
TEeOopuda — KOHIENIWUU, uaen, CIOBa, 3aKOHBI — U :-)KCIIepI/IMeHTa,JIBHBIﬁ aAIl-
mapaT. S cauTar, 9TO KOHIENIWY B IMIUPOKOM CMBICIE CJIOBA T'€OMETPHUYHHI,
MOCKOJBKY OHU OTHOCATCS K TOMY, YTO IPOUCXOJUT B PEATHHOM MUpeE. JKC-
MEPUMEHT, C APYT'OW CTOPOHBI, GOJBIIE HATIOMUHAET AIreO6pamvdecKoe BHIYU-
CJIEHUE. BBI 9ITO-TO OejIaeTe BO BDEMEHU; Bbl USMEPACTE KAKUE-TO BECIUIUHBI]
BBI MO/CTABIAETE UX B (POPMYJIBI, HO OCHOBHBIE KOHIEIIUHN, CTOALIME 33, DKC-
MEPAMEHTAMHU, COCTABIAIT IACTH M€OMETPUIECKON TP, TUIAH.

MoxH0 6BLTO0 6B BKIIOYATL 3Ty AUXOTOMUIO B PUIOCOPCKUAN U JTATEPA-
TYyPHBIM KOHTEKCT, CKa3aB, 9TO airebpa HJIs TeoMeTpa — DTO «UCKYIIEeHUe
daycrar. Kax BoI 3HaETE, 1bABOI B Tpareauu lére npeararaer Paycry Bce,
9TO TOT HOXenaeT (B JaHHOM CIydae — JI0O0Bb NPEKPACHOW JKEHIIUHEI), B
o6MeH Ha mpoAaxy ero aymu. Aare6pa — 5TO AbABOILCKOE UCKYIIEHAE MATE-
MaTuKa. [baBox ToBopuT: «f1 1aM Tebe 5Ty MOIIHYIO MAIIUHY, OHA OTBETHUT HA
I000U BOMPOC, KAKOW TOXeaaelb. Beé, 9To oT Tebs TpebyeTcsa, — OTAATH
MHE€ CBOIO AyHIy: OTKAaXHUCh OT I'€OMETPpUU, U THI IOJIYYIUIIb 3Ty YIyOECHYIO
mvamuny.» (Heire Bel MoxeTe noHmMaTh nojg Hen komnsioTep!) Konewno, mMar
NPEANOYUTAEM UMETh U TO, U APYr0e; BEPOSTHO, MBI OBI 3aX0Tenn 0OMaHYTh
OBbABONA: CHEIATH B[, YTO IIPOJAEM CBOIO IyIIy, W HE OTAATH ee. lem He
MeHee OMACHOCTS [T HAIled AYIIH! 3[eCh eCTh, TOCKOILKY, HAIUHAA aareOpa-
WYeCKOe BBIYHUCJCHUE, BHI IO CYIIECTBY NEPECTAETE AYMATh; BEI IEPECTALTE
AyMaTh TEOMETPUICCKH, BEI II€EpECTaACTE AYyMAaTHh O CMBICJIE.

A TyT HECKOIBKO CypOB K aarebpamcram, HO IO CyIIECTBY Ieiab aarebpsl
BCErfla, COCTOAIA B MOCTPOEHUM (POPMYIBI, KOTOPYIO MOXKHO 3aJ0XATH B Ma-
IUHY, TIOBEPHYTH PYKOATKY U MOMYIATH OTBET. BBI B3AIU HEITO, MMEBIIEE
CMBICJ; BHI TIPEBPATUIN €r0 B (GOPMyy # m3BiIekau orser. [Ipm Takon mpo-
negype BaM 6OJbIIe He HYXHO IYMaTh O TOM, Y€MY COOTBETCTBYIOT B T'€OMe-
TPHU OT/IIbHEIE DTANE aIre6pandeckon BHIKIAIKA. BBl TepsaeTe UHTYATUB-
HOE€ NIOHUMAHME, 1 3TO MOXET OKA3aTHCA BaXHBIM B DPa3HBIC MOMECHTHI. B])I HE
JAOJXHBI MOJHOCTHIO OTKa3BIBATHCA OT HHTyHHI/II/I' BOBMO)KHO, II032K€ BBI 3a-
xoTeau 6B BEPHYTHCA K He. BOT 4TO a moHMMAr0 moj uckymenuem daycra.
S yBepeH B ero KoBapCTBe.
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OTa AUXOTOMHUA MEXIY T€OMETPUeHd W aareGpou MOpOAWIs TUOPUALI, B
KOTOPBIX OHM CMEIIUBAIOTCH, W Pa3[JeIeHue MeXAy aareOpod u reomMerpuen
HE CTOJb IPIMOJIMHENHO W HAWMBHO, KaK i TOJBKO YTO roBopmia. Hampuwmep,
arre6pancTHl YaCTO MOMB3YIOTCA UATPDAMMAMU. ITO TaKOe AUArpaMMa, KaK
HE YCTYNKA FeOMETPAYIECKON WHTYUIIH !

TEXHUYECKUE TTPUEMBI B ITEJIOM

Tenepb IIO3BOJBTE nepeﬁTH K TeMaM, KOTOpI)Ie OTHOCATCA HE CTOJIBKO K
COEPXAHUIO MATEMATHKH, & CKOPEe K UCIOJb3YEMBIM TEXHUIECKAM IIPAEMAM
u MetomaM. Sl X049y ommcaTh HECKONIBKO OOIIMX METOHOB, IMPUMEHAEMBIX B
LeJaoM page obaacTen.

TeEOPUA TOMOJIOTUN. Ilo Tpaguimuum, TEOpUIO TOMOJOTUU TPAKTYIOT KAK
BeTBb Tomoxoruu. OHA UMeeT Ae0 CO CIeAYIOmEeN CUTyaIue. Y Bac eCTb TO-
[OJIOTWYIECKOE IPOCTPAHCTBO CO CJIOXKHOU CTPYKTYPOU, ¥ BBI XOTUATE U3BICYD
73 Hee HeKWe MPOCTHIE CBEJEHWSI OTHOCUTENIHHO HOACYETa ABIP UIXA IEro-TO
mo06HOT0, KAKWe-TO aAUTUBHBIE JUHENHBIE WHBAPUAHTEI, KOTOPHIE MOXHO
CBA3ATH € IPOCTPAHCTBOM CIOXHOM CTPYKTYpHL. BEI KOHCTpyumpyeTe, ecim
yTOAHO, JUHEVHBIC WHBAPUAHTEHL B HEIWHENHON cUTyamun. ['0BOps reomerpu-
9eCKWU, BBl PACCYXKJAE€Te O IIUKJIAX, KOTOPHIE MOXHO CKJIabIBATH U BEIIUTATD,
¥ TOT[a TOIYy9IaeTCA TO, ITO HA3BIBAETCA I'PYIION TOMOJIOTUH IPOCTPAHCTBA.
l'oMomoruss — 3T0 BaXHBIN aarebpanIecKuii THCTPYMEHT, KOTOPHLIU OBLI BBe-
[IeH B IEPBOY IIOJIOBUHE BEKA, PA,IY TTOXY YCHUSA NHPOPMAIUHA O TOMOIOTAIECKIX
IpPOCTPAaHCTBaX. I3 reomeTpun ObL1a W3BIeIeHa HeKas aarebpa.

lomomorus nosBiaseTCS U B APYruX KOHTEKCTax. BTopon ucTok Teopuu ro-
MOJOTHY BOCXOAUT K ['Mas6epTy U u3y9eHuI0 MEOTOYIEHOB. MHOrOWIEHB KaK
QYHKIIMY HETVMHENHBI, ¥ UX MOXHO ITEPEMHOXATE, IEPEXOAA K 60Iee BEICOKUM
crenenaM. I'mybokas uaes I'main6epTa cocTosIa B TOM, ITOOBI pACCMATPUBATD
«UIEATTHIY , TUHENHBIE KOMOWHAIIAYA MHOTOWIEHOB ¢ 00mumMu Hyasmu. OH uckan
ob6pasyromue >TUX uAealoB. MHOXecTBa 5TUX 06pa3yoIAX MOTYT OKa3aThCA
n30BITOYHBIMA. ['MIE6epPT MCKAJ COOTHOIIEHUS MEXAY OOPAa3yIOIIMMU, 3 3a-
TEeM — COOTHOIIEHUSI MEXAy cOOTHOmeHuAMu. OH MOLyInI nepapxuio TAKIX
COOTHOIIEHNN, KOTOPhIE ObLIY HA3BAHBI (TUILOEPTOBBIMU CUSUTHUAMUIY, U DTA
Teopus ['mrb6epTa OTKPBLIA MyTh, BECbMa, HEOYEBUAHBIN, A MONBITOK CBe-
CTU HEIVHEVHYI0 CATYAIU — U3y9YeHUe MHOTOWIEHOB — K JuHewHou. [lo
cymecTBy ['Man6epT mOCTPOWI CIOXKHYIO CUCTEMY JUHEWHBIX COOTHOIICHUM,
KOTOpas 3aKII049aIa B ce6e HEKOTOPHIE CBEIEHUS O HEIMHEUHBIX OOBEKTaX —
MHOTOWIEHAX.

ITa anre6pamvecKas TEOPUA HA CAMOM [efle AHAJOTUYIHA YIOMIHYTO! TO-
MOJOTUIECKON, ¥ HBIHE OHU CILVIABWINCHL B TO, YTO HA3BLIBAETCA (TOMOJOTHYE-
ckon aareGpomy. B anre6pamaeckon reoMeTpuUn OHUM U3 BEIUKAX TPUYMPOB
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1950-x rogoB CTaJI0 Pa3BUTHE KOT'OMOJOIMIECKOW TEOPHUH IIYyIKOB M €€ Pac-
NPOCTPAHEHUE B AHAIUTAUECKYIO T€OMETPUIO TPYAaMU (DPAHILY3CKON IIKOJIBI
Jlepe, Kaprana, Ceppa u I'porenauka. TyT Ml BCTpedaeM KOMOWHAIUIO W3
Tomomorndeckux uaen Pumana — Ilyankape, anre6pandeckux naeu 'min6ep-
Ta ¥ HEKOTOPOH A03bI aHAIN3A, JOOABICHHON s OATaHCA.

Oxa3bIBaeTCs, TEOPUSA TOMOJOTUN UMEET U ele H6omee MUPOKTe IPUIOKe-
HUS, & UMEHHO B IPYTrUX BEeTBAX aiare6psl. MOXHO BBOAUTH I'PYIIIBI TOMOJIO-
Ui, KOTOPHIE BCET[a MPEACTABIAIT COOON TUHENHBIE 00BEKTHI, COTIOCTABIAE-
MEBI€ HEIWHEVHBIM. BO3bMUTE TPy, HATPAMEP KOHEYHBIE, WX AIreOpst Jlu:
7 TEM, ¥ IPYTUM COMOCTABIAIOTCA IPYIIILI TOMOJOTMYA. BaXHble npuMeHeHus
TEOPHUHU I'OMOJOTUH MMEIOTCA B TEOPUU UMCEN, Yepe3 MOCPEACTBO rpynnsl [a-
aya. Takum 06pa3zoM, T€OpUs TOMOJOTUYU OKA3aAACh OJHUM W3 MOIIHEUIINX
WHCTPYMEHTOB [JIs AHAJIU33, IEJOr0 PALA CATYAIUN, XaPAKTEPHBIM ABJICHUEM
B MaTeMaTuke XX Beka.

K-TEOPUA. Bosee mo3gHee mpoOUCXOX IEHWE WMENA, APYTas TEOPHUsI, BO MHO-
IMX OTHOIIEHUAX BECHbMA, IOXOXAasg HA TEOPUI0 TOMOJOTHUM; OHA, HOJYIUId
MIUPOKWE MPWIOKEHUA U MPOHUKIA BO MHOTHE DA3AEIbl MATEMATHUKHU. OTa
TeOpHs MOABIIACH JUINL B cepeiuHe XX BeKa, XOTA ee KODHU MOXHO 0OHADY-
XUTh MHOrO pasbine. Qua HazbiBaeTcs «K-Teopuen» W B AeUCTBATEIHLHOCTHA
TeCHO CBSI3aHA C TeOpUeH IpeacTaBleHuy. Teopua ImpeicTaBIeHUH, CKaXeM,
KOHEYHBLIX I'PYII BOCXOAUT K IPONLIOMY BeKy, HO €e COBpeMeHHas (dhopMa,
K-reopus, umeet 6oJiee n03[HEE IPOUCXOK feHUE. K -T€OpHI0 MOXKHO PACCMa-
TPHUBATH TAKXE KaK IONBITKY, HCXOAA U3 TEOPHUU MATPUL (B KOTOPOH yMHO-
XKeHre He KOMMYTATUBHO), TOCTPOUTL A0€TeBhl WIN JIUHENHBIE WHBAPUAHTHI
maTpuin. Ciaeqbl, pa3MEPHOCTH, ONPEAESIUTEIN — DTO A0ENEBEl WHBAPUAHTHI
B Teopum MaTpui, a K-Tteopua — 3TO cnocob CHUCTEMATU3UPOBATH paboTy
C HUMU; WHOT'IA, €€ HA3LIBAIOT «CTAOMILHON JuHEMHOU aareGpoms. U aes sTon
TEOPUU COCTOUT B TOM, 9TO €CIu MaTpunsl A u B HE KOMMYTUPYIOT, TO OHI
CTAaHYT KOMMYTHUPOBATH, KOT'a BBl IOMECTUTE UX B OPTOTOHAILHEIE TTO3UIAN
B IBYX Pa3HBIX OI0KaX GOJBIION MATPHUIELL. Tak KaK TpeaMeThl B GOMBIIOM
IPOCTPAHCTBE MOXHO IIE€PECTABIATH, TO, PACCYXAas HECTPOTO, MOXHO Ha-
IEeSTBCA, ITO DTOTO YXKE OKAKETCA AOCTATOYHO MJIA HOIYIEHUS HEKOTOPOU
napOpMAIUKA. ITO U COCTABIAET OCHOBY K-Teopum kak meroma. Amamorus
Mex 1y K-Teopuen u TeOpuer TOMOJIOTHN COCTOUT B TOM, ITO 06e OHU ILITA-
IOTCS M3BJIEYDb JUHEUHYI0 WHPOPMAIHUIO U3 CIOXKHBIX HEIUHEVNHBIX CATYAIAM.

B anre6pandeckou reoMeTpus 3Ty UACK BIEPBBIE PA3BUI C 3aMEYATEIb-
HBEIM ycmexoM ['DOTEHAWK, B TECHOU CBA3M C TOIBKO 9TO OOCYXJABIIEUCA
TEMOM, & IMEHHO C TeOPHed IIy9IKOB, X CO CBOMMU paboTamu 1o Teopeme Pu-
MaHa — Poxa.

B Tonomoruu Xupuebpyx u S BOCHPUHINA DTY WA X IPUMEHWIN UX B UU-
CTO TOHOJOTUIEeCKOM KOHTeKCTe. B ToM cMeicie, B kakoM paboTsl I'porenuka
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CBA3aHEI ¢ paboTamu 'misbepTa 10 CU3UTUAM, HAIM PE3YILTATHI O0JIbIIe CBS-
3aHBI ¢ pesyabraramu Pumana un [lyankape no romomorusm, mpudeM BMECTO
MHOTOWIEHOB (pUTypuUpPYIOT HenpepbiBHBIE pyHKIuU. Hamm paboTsl ceirpain
TAKXe POJIb B TEOPUM WHEKCA DIIUNTAICCKUX JUHEMHBIX OEePATOPOB.

C apyrou CTOpPOHEI, aIre6pamvecKul ACIEKT DTOU TEMBI C MOTEHIUATh-
HBIMU NPWIOXKEHWAMHA K TEOpUM Jucen Obul passuT MurnopoMm, Ksmimierom
7 ApyruMu aBTopamu. Ha HTOM HANPABICHUW BO3HUWKJIO MHOTO WHTEDPECHBIX
BOIIPOCOB.

B dyskmumonasrHOM aHanmmse Oraromapa paboTaM MHOTHX aBTODPOB, B
qacraocTu Kacmaposa, menpepreiBHas K-Teopusi 6bLIa PACOPOCTPAHEHA HA
mekomMmyTaTuBable C*-anre6pel. HempepriBabie QyHKIMM, OIpeeIeHHEIE HA,
BCEM IIPOCTPAHCTBE, 00OPa3yloT KOMMYTATHUBHYIO aIreb6py OTHOCUTEILHO
YMHOXEHUsA, HO B IPYTUX CATYAUUIX BO3HUKAT €€ HEKOMMYTATUBHBLIE aHA-
aoru, u GyHKINOHAIHHEIA AHAIN3 OKA3BIBAETCA BECHMA, €CTECTBEHHON CPEeon
[UIS BOIPOCOB TAaKOT'0 POJA.

Urak, K-Teopus — 2TO eme ogHa 00JACTH, TJe IEIBIN PAJ PABIAIHBIX
Pa3IeI0B MATEMATHKA HAXOIUT A CeO JOCTATOIHO TPOCTON (HOPMAIAIM,
XOTSA B KaX[JOM CIy9ae MMEIOTCSI BEChbMa, TPYAHBIE TEXHUYECKUE BOIPOCHL,
crienudUYHBE 1JIA JaHHOTO TMPEIMeTa U CBA3AHHBIE C PYTUMU €ro acleKTa-
Mu. ITOT UHCTPYMEHT HE YHUBEPCAJIEH; CKOPEE DTO YHUBEDPCAILHAA CXEMA, C
AHAJOTUAMEA U CXOACTBOM MEXAY PA3IUIHBIMU CIYIASAMU.

Anern KonHec iepenec MHOI'M€ U3 TUX PE3YIbTATOB B (HEKOMMY TATUABHYIO
InddepeHINATBEHYI0 T€OMETPHION.

3aCIyXuBaeT BHUMAHUA, YTO COBCEM HENABHO BuTTeH B paboTax mo Teo-
puy CTPyH (HOBEMIIEMY HAIPABIEHUIO B TEOPETUYECKON (pu3mKe) 0OHAPY KILI
OYEHb MHTEPECHBIE CIIOCOOBI, KaK CAEIaTh K-TEeOpHI0 eCTECTBEHHON CPemIon
IS TaK HA3BLIBAEMBIX «COXPAHIIONIUXCA BeJWIWH». 10OTraa KaK paHbIle CIUTa-
JOCh, 9TO €CTECTBEHHBIM KOHTEKCTOM [ HUX ABIAETCSA TEOPUS TOMOJOT UM,
Tenepb MPEeACTABIICTCI, ITO K-Teopusa o6ecnevInBaeT JIydIne Pe3yIbTaTHL.

T'pynnsl JIn. Ipyroe o6o6matomniee TOHATHE, X OHO HE ABAAETCA IUCTO TEX-
HUYIeCKuM, — 3T0 rpynnsl Jlu. B nerom rpynns: JIu, nox kxoTopsIMu B IEPBYIO
odvepesb HOHUMATCA OPTOT OHATBHEIE, YHUTAPHEBIE ¥ CUMILIEKTUIeCKUE IPYII-
IIBI BMECT€E C HEKOTODHIMU MCKIIOYUTENIbHBIMY, CHIIPAIA O9€Hb BAXHYIO DOJIb
B mcropum mMaTeMaTukn XX Beka. OmaTb-Takum oHM m3BecTHHI ¢ XIX Beka.
Kaxk m3sectro, Codyc JIu 6611 HOpBEXRCKMM MaTeMaTHKOM XIX cromeTwus, u
oH, @Pemnkc Kienn u gpyrue aBTOPHI 3HAYATEIHHO MPOABUHYIA (TEOPUIO HE-
IPEPHIBHEIX I'PYNIY, KAK OHA HasbBakachk. [uas Kiewna nepBoHaYaIbHO 5TO
OBLT Iy Th K OO'BEIUHEHUIO PA3IAIHBIX TUIOB I'€OMETPUYN — E€BKINIOBOU U HE-
€BKINIOBOU. XOTS DTa Te€Ma BO3HUKIA B JEBATHAAIATOM BeKe, OHA JOCTUIIA
MOJIMHHOTO 33BEPIIEHNA B IBAANATOM. [[BAANATHIN BEK MIPOIIET HOL 3HAKOM
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[OJTHOT'O TOCIOJACTBA TE€OPHUU I'PyNI JIu KakK CBOEro pOjJa €IMHOM CXEMBI s
M3YYEHUs MHOT'MX BOIIPOCOB.

A yxe ormernn pons ngen Krenna B reomerpuu. Kiaen nonuman reome-
TpUY KaK OJHOPOJHLIE IPOCTPAHCTBA, B KOTOPHIX MOXHO II€PEMEINATE Ipej-
MeTHl (€3 MCKAXEHWs, U TOTOMY I'€OMETPHUH OIPEAEIAIOTCA COOTBETCTBYIO-
UMY I'PynnamMu u3omMerpuil. ['pynna eBKiau0BBIX IBUXKEHUU AT €BKINIOBY
TeOMETPHIO; TUIepO0InIecKas reOMeTPHS IOPOX AaeTCA APYrou rpynmou Jlu.
Taxum 06pa3oM, Kaxgas 0JHOPOJHASI I€OMETPHUA COOTBETCTBYET MHOM I'DYII-
e Jlu. Ho mocrexyroume aBTOpEL, pa3BuBas reomerpudeckue paborsr Puma-
Ha, CTaJI! OOJIblIe 3aHUMATHCSI HEOJHOPOAHEIMU FeOMETPHAMH, T[e KDUBU3HA
MEHAETCA OT TOYKH K TOUKE W MPOCTPAHCTBO He MMeeT TNIOOATLHEIX CHMMe-
Tpuu. Tem He MeHee rpynnsl Jlu BcE eme urpanu QpyHIAMEHTAILHYIO POIb,
MIOCKOJBKY OHM HMOABIAIOTCA HA MH(PUHUTE3UMAIHLHOM YPOBHE, GIarogaps To-
MY 9TO B KaCaTEILHOM IPOCTPAHCTBE UMEIOTCA €BKINIOBEL KOOpAUHATH. [lo-
STOMY B KACATEILHOM IIPOCTPAHCTBE TEOPHUsA Ipymnml JIu BOZHMKAET CHOBA, B
6eCKOHETHO MAaJIOM MacmTabe, HO TaK KaK HYXHO COINOCTABIATEH PA3TUIHEBIE
TOYKYM B PA3IXIHBIX MECTAX, TO HYXKHO IEPEMeNIaTh NPEIMETHI U IPU DTOM
HCIOJB30BATH pasiwydHble Ipynnsl Jlu. COOTBETCTBYIOIIYIO TEOPUIO DPA3BUTI
Oum KapraH, # OHA CIyXUT OCHOBOM COBpEMEHHOU aupdhepeHnnaIbHON reo-
MEeTpHH. JTa CXEMa OKa3aTaCh CYUIECTBEHHOM M B TEOPUM OTHOCUTEIHHOCTH
OunmTenHa. Pazymeercs, Teopus JWHIITENHA CAIBHO CTUMYJIUPOBAIY, Pa3-
BUTHE BCe AudPepeHINaILHON TeOMETPUN.

B xome aBagmaToro cToseTws YHOOMSHYTHIA BBIMIE TIOGAILHBIM MOAXOL
[IpUBEI K M3y9IeHuIo rpynn Jlu u guddepeHnuaisHON TeOMeTPIH Ha TI06ATb-
HOM ypoBHe. Ero BaxxHOe HampaBieHue, mpeacTaBieHHOE paboramu Bopems
n Xwupnebpyxa, gaao mHGOPMANNIO O TAK HA3BIBAEMBIX (XaPAKTEPUCTUIEC-
CKHUX KIAacCaX». JTO TONOJIOTHIECKNE MHBAPUAHTEL, KOTODHIE CBA3LIBAIOT TP
KJTI0O9EBBEIX Pa3/eNa MaTeMaTWKu: rpynndl Jlu, auddepeHInaIs-Hyo reoMe-
TPHIO U TOIOJOTHIO.

B mampaBnenuwm, 6omee GIM3KOM K AHAAU3Y, MBI NOAydaeM, KaK Temephb
TOBOPAT, HEKOMMYTATUBHBIN TapMOHUYIecKun anaan3. OH 0606IIaeT TeOPHIo
Dypre, B KOTOPON pAALI M MHTErpaIsl Pypbe Mo CymecTBy COOTBETCTBYIOT
KOMMYTATUBHBIM I'pynnaM Jlu Ha OKpyXHOCTH U HA npsaMon. Eciu 3amenunTs
ux 6osee CIOXHBIMM I'Dynnamu JIu, MBI IOIydaeM O9eHb KPACUBYIO W TOHKO
paspaboTaHHYIO TEOPUIO, KOTOPAA CBA3LIBAET TEOPUIO HPEACTABICHUN DY
JIn ¢ ananmm3oM. I TO GBLUIO OCHOBHBIM [EIOM XW3HY Xapuin-1aHaphl.

Yro xacaeTci TeOpHH UHCET, TO BCA «IpOorpaMma JIsHIIeHaca», KakK ee
HA3BIBAIOT, OyAydYd TECHO CBSA3aHA C Teopuer Xapuin-JaHApbl, pearn3yeTcs
B pamkax Teopum rpynn Jlu. Kaxgon rpynme Jlu coorBeTcTByeT CBOS TEO-
pUs 9YUCET W CBOA MPOTrpaMma JIoHTIeHCa, OCYIIECTRBJICHHAS B TOU WM WHOU
CTeneHu. JTO MOBIWAIO HA MHOrZE PAOOTHL B aare6panvecKOn TEOPUU TUCe
BTOPOU MHOJOBUHBI HALIETO CTOJETHA. B 5Ty TeMy BOUCHLIBACTCA U U3y ICHUE
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MOAYJAPHBIX GHOPM, BKIHOUASA MOKA3ATEIHLCTBO JHAPI YAWI30M MOCIETHEN
Teopemsbr Depma.

MoxHu0 65110 6B TOAYMATD, 9TO IPYIIH JIU TO-HACTOAIIEMY BaXHBI JUIIH
B I'eOMETPUICCKOM KOHTEKCTE MU3-3a HeO6XO,I(I/IMOCTI/I HEIIPDEPBIBHOI'O M3MCHE-
HUA, HO UX aHAJIOTU HA A KOHCYIHBIMU ITOJAAMU MIPUBOAAT K KOHEIHBIM I'DyIIIIaM,
1 TaKUM IIyTEM BO3HUKACT OOJBIINHCTBO KOHEYHBIX rpymi. TaxuMm 06pa30M,
MEeTO/Bl HEKOTOPLIX PA3[eI0B TEOPHUH JIM IMPUMEHWMBI 1aXK€ B AUCKPETHON
CATYaIuu — A KOHEYHBIX WU JOKAJIHHBIX MOJEH. 31eCh MHOT'O paboT, OTHO-
CALAXCA K 9UCTON airebpe; HAnpuMep, pabOThI, CBI3aHHBIE C uMeHeM | 'eopra
JIIOCTI’II"&, rae m3yvacTcCsa TeOpusa HpeACTa,BJIeHI/Iﬁ TAKUX KOHCYHBIX I'DYIIII 1
BCTPEYIAOTCA aHAJOT'U MHOI'MX ME€TOA0B, YIIOMAHYTHIX BbBIIIE.

KOHEYHBIE T'PYNMNBI. JTO OPUBOAUAT HAC K KOHEYHBIM I'PDYNIAM U HATIOMU-
HAET MHE: B CBA3M C KJIACCU(PUKAIMEN KOHEYHBIX IPOCTHIX TPYII S MOJNKEH
IpU3HATHLCA B clregyiomeM. Heckoabko JeT Ha3ax A JaJ MHTEDPBBIO; B TO Bpe-
Ms KJIACCUPUKAIMA KOHEIHBIX TPOCTHIX I'PYIN MOAXOAWIA K KOHILY, M MEHS
cupocmty, 916 1 06 TOM AyMalo. Sl OmpoMeTYnBO CKa3am, 9TO He CIUTAIO €€
ocobenHo BaxHOU. [Ipmumua cocTosna B TOM, 9TO, KAK IOKA3AJIa DT KIAC-
cudukanmsa, 6OIBIIYI0 IaCTh TPOCTHIX TPYIII MBI YK€ 3HAJIN PAHBIIE, U IIepe-
YeHb UCKIYEHUN OBLT HEBEIWK. B HEKOTOPOM CMBICIE DTO 3aBEPIIAJIO TEMY,
He OTKPBIBaA 4ero-To cymecTBeEHO HoBoro. Korga cdepa gesarersHOCTH 3a-
KPBIBA€TCA, BMECTO TOrO YTOOBI PACIIAPATHCHA, A HE OYEHb IIEPEXUBAIO, HO,
KOHEYHO, MHOTME MOW APYy3bsA, PAbOTAIoNIMe B DTOU 006IaCTH, ObLIM OYEHB U
odenb cepauThl. Ilocre 3Toro MHE HaAO OBUIO HOCUTH HEYTO BpPOJE IIyJeHe-
IpoOUBAEMOro XUiIeTa)

3/eCh HAILIOCH CIACUTENBLHOE UCKIIOUEHNE. B [eNCTBUTENLHOCTH 1 OTMe-
TWI, 9TO B CIIMCKE TaK HA3LIBAEMBIX (CIOPAJUICCKUX TPYII» caMas OOMbIIas
nonyumna uMsa «MorcTpay. Sl cumTaro, 9TO MMEHHO OTKpHITHE >TOr0 MOH-
CTpa ABWIOCH CAMBIM BIEYATIAIOIINAM pe3yabTaToM Kiaccudukamuu. Okasb-
BaeTcsa, MOHCTD — KpaWHe WHTEPECHBIN 3BEPh, W €I1e HE COBCEM NOHITHIN.
3Iech 0OHADYXWBAIOTCSA HEOXUIAHHBIE CBA3KU C APYTUMU OOJILIIMME Da3Je-
JAMU MATEMATAKUA — C DILIANTAYECKAMA MOLYIAPHBIMU DYHKIUAMY U aKE
¢ TeopeTn4ecKOn (PUBUKOU, HAITPUMED C KBAHTOBOU TEOPHUEN MOJISA. DTO OKa-
3aJ0Ch MHTEPECHBIM HOGOYHEIM ClIeAcTBHeM Kiaccubukarmu. Camu no cebe
KIaccudUKaIuy, KaK A CKa3aJ, 3aKPLIBAIOT ABepb; HO MOHCTD ee OTKDHLI.

BO3IENCTBUE ®U3UKN

Tenepsb MO3BOABLTE IEPEUTH K IPYTOU TEME, & UMEHHO BO3 JEUCTBUI (PU3n-
xu. Ha mpoTsaxenun BekoB pusmka OBLIA, CBA3aHA C MATEMATUKON, U OOmIAp-
HBIE Pa3Jelbl MATEMATUKA, KAK HAIPUMED UCIUCICHUE OECKOHETHO MAJBIX,
Pa3BUBAINCH PAJU pemeHus 33134 ¢u3nku. BodaMoxHO, B cepenuue XX BeKa
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5TO CTAJO MEHee OYEBUIHBIM, MOCKOILKY GOMBINIAA IaCTh IUCTOU MATEMATH-
KM BECbMa, YCIENHO PA3BUBAJACH HE3ABUCUMO OT (PUBUKU, HO B TOCIETHEN
YETBEPTHU CTOJETHUS TOJOXKEHNUE BEIEN NPAMATUIECKH N3MeHmIOCh. C Bamero
MO3BOJEHUS, S MONPOOYI0 KPATKO OCBETUTH B3aUMOJEUCTBUE (PUUKK C MATE-
MAaTHUKOW, XU B YACTHOCTHU C TEOMETPUEN.

B XIX Beke 'aMmibTOH yCOBEPUIEHCTBOBAI KIACCUYIECKYI0 MEXAHUKY, BBE-
I B Hee (pOPMATU3M, HEIHE HA3BIBAEMBIN TaMUILTOHOBEIM. Kiaccudaeckas mMe-
XAQHWKA TOPOAWIA TO, ITO MBI HA3BIBAEM (CUMILIEKTUIECKON T'€OMETPHUEM.
OTa BETBb I'€OMETPHM MOIIA ObI PA3BUTHCSI W MHOT'O PAHBIIE, HO (haKTUIE-
CKY ee Cepbe3HOe UCCIeJOBAHNE HAIAJIOCH B IOCIefHYE ABa gecaTureTus. OHaA
0Ka3aJaCh BECbMa GOTATHIM MO COAEPXKAHUIO pasjeioM reoMmerpuu. ['eome-
TpUS B TOM CMBICIE, B KAKOM A 3€Ch yHOTPEOIAI DTO CIOBO, UMEET TPHU
BETBHU: PUMAHOBY I'€OMETPHUI0, KOMILIEKCHYIO X CUMILIEKTAIECKYIO, COOTBET-
CTBEHHO TpeM TumaM rpynn Jlu. Cpeau HUX CUMILIEKTUIECKAA T€OMETPUA —
HamboJIee HOBBIM pa3jieJ WM, BO3MOXHO, B HEKOTOPOM CMEICIE HAMOOJEe WH-
TepecHBIN. Bo BCAKOM ciydae, OH YPE3BLIYAWHO TECHO CBA3AH C (PUIUKOU B
cmiry 06CTOATEIBCTB CBOErO PA3BUTHUA B CBA3M C MAMUIBTOHOBOU MEXAHWKOMN,
a MO3JHee — B CBA3M C KBAHTOBOW MEXAHUKOM.

[anee, ypasuenus MakcBeiwia, yxe yIOMUHABIINECS MHOW, OCHOBHEIE JIH-
HEWHBIE YPABHEHUSA DJIEKTPOMATHETU3MA, CTUMYJIAPOBAIA PAGOTH XOMXKa 10O
rapMoHUYeCKuM (HOPMaM U UX MPUIOKEHUE K aarebpamvdeckod reoMeTpud.
OTa Teopus OKA3alaCh HEOOBIYAWHO TLUIOJOTBOPHOU W TOABENd, HYHIAMEHT
IO MHOTO€ CAeIaHHOe B reoMeTpuu HaxmHaA ¢ 1930-x romos.

S yxe roBopma 06 00men TeOpUH OTHOCUTEILHOCTH W paboTax OWH-
mrenHa. Pa3dyMeercs, OrpOMHBIN BKJAJ BHECAA KBAHTOBAA MEXAHUKA, HE
TOJBKO B CBA3W C KOMMYTAaIOVWOHHBIMU COOTHOIICHUAMU, HO, YTO 60.7Iee Cy-
MIECTBEHHO, BBLIABUB 3HAYEHWE T'MILOEPTOBA MPOCTPAHCTBA M CHEKTPATLHON
TEOpHH.

Bonee KOHKpeTHON 1 09€BUJHOU OBLIA CBA3b KPUCTALIOrPAdUM B €€ KJIaC-
CHYECKOM BHJ€ C CAMMETPHUAMYU KPUCTALIAIECKUX CTPYKTyp. KoHeuHble
CPYIIBI CHMMETPUN, BOSHUKAIONINE HA TOYCIHBIX MHOXECTBAX, U3yIAINCH B
TEPBYI0 OYepenh W3-3a MPUWIOKEHUN B KpucTawmorpaduu. B Hamem crorerun
0Ka3aJoCh, 9TO B (pM3MKe BO3MOXHBI U Oojee TiIyOOKue IPWIOKEHUA TEOPUU
rpynm. Y 3IeMeHTAPHBIX YaCTHI], U3 KOTOPHIX, KAK CIATAETCI, COCTOUT Ma-
Tepus, OOHAPYXKUIUCH CKPHITHIE CAMMETPUHA B CAMOM MAJIOM MACHITA0E; TaM
npsadyTcsa rpynns Jlu, BEI He MOXeTe UX BUAETH, HO IIPY U3y I€HUU PEATHLHOTO
MOBEJACHUS JACTUIl DTU CUMMETPUM CTAHOBATCA ABHBIMU. U BHI hpopMmyaupye-
Te MOJIelh, B KOTOPOU CAMMETPHA UTPAET CYIIECTBEHHYIO POIb; B PA3IUIHEIE
PACIPOCTPAHEHHBIE CENYAC TEOPUM B KAYECTBE W3HAYAILHBIX TPYIII CUMMeE-
TPUU BCTPOEHBI IMPOKO u3BecTHBIE rpynust JIu spoge SU(2) wam SU(3). Ta-
KM 06pa3oM, 3TU IPYINLL JIu BRICTYAIOT B KAIE€CTBE CTPOUTEILHEIX OJOKOB
MaTepHuu.
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ITpm >TOM mOABIAIOTCA HE TOIBKO KOMHAKTHBIE rpynnsl Jlu. B dusmke
BCTPEYAIOTCA M ONPEAEeICHHBIE HEKOMMOAKTHBIC I'DyNIBI, HAOPHMED, I'pynna
Jloperna. ImenHO Qm3uKy NEPBHIMU HAYAIN U3YIaTh TEOPUIO IIPEICTABJIE-
HUY HEKOMIIAKTHBIX Py Jlu. OTW OpeACTABICHUA JOKHBEL PEATA30BATHCA
B I"I/IJIBGQPTOBOM OPOCTPAHCTBE, MOCKOJABKY HEIIPDUBOAVWMBIC NDEACTABICHUA
KOMIAKTHBIX I'DYII KOHEYHOMEDHEI, 3 HEKOMIIAKTHEIE TPyl TPeOyIOT 6ec-
KOHETHOU Pa3MEPHOCTH, X MMEHHO (PUBUKY NEPBLIMHU DTO OCO3HAIM.

B mocaenuen wersepTm XX Beka, KOTOPYIO MBI TOJBKO UTO 33BEPIIWIN,
IPOU3OILIO HACTOAIIEE HAIIECTBUE HOBHIX WAeH U3 (PUBNKYU B MATEMATHUKY.
Bo3moxHO, 5T0O 0HO M3 HanbOIEE 3aMEIATEILHEIX COOBITHN BCETO CTONETHA.
Haseproe, emy crenoBano 6bI NOCBATHATH OTAEIbHYIO JEKIWIO, HO INIABHOE
3[€Ch — BBIJAIONIEECS BJINAHAE KBAHTOBOW TEODPUHU IO W TEOPUA CTPYH,
IOPOAUBIIIEE HOBLIE PE3YIHTATHI, UAEN U METOABI BO MHOTMX Pa3/elax MaTe-
MaTuKH. S 31ecs uMero B BAAY, 9TO GU3UKU CMOINIA IPEACKA3ATE HEKOTOPHIE
MaTeMaTHIeCKue (PAKTH, OCHOBBIBASACH HA CBOEM MOHUMAHUY (HU3UIECKON Te-
opuu. Koneuyno, 5o He 6buIM CTPOrWE JOKA3ATEIHCTBA, HO OHU ONUPAIUCH
HA OYE€Hb MOIIHBIY (DYHAAMEHT U3 WHTYULOUX, YACTHBIX CLYyIaeB U AHAJIOTWH.
OTH pe3yIbTaTH, IPeICKa3aHHbIe (PU3UKAME, B CBOE BpeMs OBLIN BHOBB NIPO-
BEepEeHBbI MATEMATUKAME ¥ OKA3AJIUCDH IO CYUIECTBY BEPHBIMU, MaXKe HECMOTPI
Ha TO, 9YTO JOKAa3aTh WX TPYAHO M MHOTWE W3 HUX ellle He NOKA3aHBI IIOJ-
HOCTBIO.

Nrak, B 5TOM HanpaBieHWM 33 HOCIeLHZE 25 JeT MMEEeTCA OIPOMHOE TIPO-
nBuxkeHue. Pe3yJbTaThl HOCAT OY€Hb [IeTATU3UPOBAHHLIN XapakTep. Pusukn
He IPOCTO ToBOPAT: «BoT 5T0 gomxuHO 6BITH npaBuibHOy. OHE TOBOPAT: «BoT
TouHAA HOPMyJIa, & BOT IEPBBIE AECATH CIy9aeB (rae BCTPEIaoTcs amcaa, 60-
nee 9em ¢ 12 3uakamm)y. OHE JAIOT TOYHBIE OTBETHI HA CIOXHBIE BOIPOCHI, 4
He KaKWe-TO JNOTAJKW; OTBETHI, KOTOPEIE MOXHO BBIYMCIATH TOJIBKO HA KOM-
nbioTepe. KBanTOBasg Teopusa mOAA OKA3aJIaCh 3aMeYaTeIbHBLIM WHCTPYMEH-
TOM, O9€Hb TPYAHBIM B MAaTEMATUICCKOM CMBICJIEC, HO HEOXNTAHHO IICHHBIM B
CMBICTE NPUIOKEHUNA. DTO AEACTBUTEIHHO 3aXBATHIBAIOIIAA TEMa TOCICTHAX
25 ner.

Bor HekoTOpHBIE COCTABIAIONIME DTON TEMBL: PAOOTHI [JOHAIICOHA IO YeTHI-
pexMepHBIM MHOT006pasuam; paborer Bosra /[x0HCA 0 MHBAPHAHTAM y3JI0B;
3epKaJbHAA CHMMETPHUA, KBAHTOBLIE I DYIIIEL; ¥ A4 IOTHOTHI I yXKe YIOMIHYI
MomucTpa.

Kaxkos npenmer Bcero sroro? Kak s yxe ymoMusan, [BaIUATH BEK YBU-
Jell POCT IUCIA N3MEPEHUM, KOHIUBIIMUACA 6€CKOHEIHOCTHI0. PU3nKu nomwim
gaabire. B KBAaHTOBOM TeOpUH OHU (PAKTUIECKU NBITATCI BEChbMa, TOAPOOHO
nCCIefoBaTh OECKOHEYHOMEPHOE IPOCTPAHCTBO B riaybuHy. Beckonednomep-
HBIE TIPOCTPAHCTBA, C KOTOPBIMUA OHM HMEIOT JeI0, — 3TO OOBIYHO (PYHK-
IWOHAJBHEIE IIPOCTPAHCTBA PasHOro poga. OHEM OYeHL CIOXKHO YCTDPOEHHI,
HE TOILKO M3-33 OECKOHEYHOH PA3MEPHOCTH, HO CIOXHA M HX aarebpa, a
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TaKXe TeOMETPHUSA W TOMOJOTUSA, U C HUMU CBA3AHBI OOnbIire rpynnsl Jlu —
6eckonevHOMepHBIE rpynnsl Jlu. VI Tak xe xak 6oablime pa3[enbl MaTEMa-
Tk XX BeKa CBA3AHBI C PA3BUTHEM T'E€OMETDHUHU, TOIOJOTHH, ANTeODHI U
aHAIW33, HA KOHEYHOMEDHBIX Ipymnmnax Jlu m MHOroo6pasmax, 3Ta 9acThb du-
3UKU CBA3aHA C aHAJOTUMYIHBIMU MCCICIJOBAHUAMU B 6eCKOHe"IHBIX PasMEPHO-
CTAX; DTO, KOHEYHO, COBCEM APYTas UCTOPUS, — HO C OUPOMHBIMU PE3yIbTa-
TaMH.

[To3BoMbTE MOACHUTL 3TO IyTh MOApPOOHee. B KBaHTOBBIX TEOpWAX MO-
JIA [JeN0 IPOUCXOTUT B MPOCTPAHCTBE U BPEMEHU; IPOCTPAHCTBO CUMTAETCA
B JIEUCTBUTEIHLHOCTH TPEXMEPHBIM, HO CYIIECTBYIOT YIIPOIIEHHBIE MOAEIN, B
KOTOPHIX PACCMATPUBAETCA OTHO M3MepeHue. B 0qHOMEpHOM ITPOCTDPAHCTBE
“ OJHOMEDHOM BpEMEHW (PU3WK! OOBIYHO BCTPEUAIOTCA, TOBOPA MATEMATH-
YeCKHW, ¢ TaKAMU TpynnaMu, Kak rpynna amdpdpeoMopdu3MOB OKPYKHOCTH
wim rpynna aud@epeHnupyeMbIXx 0TOOpaXEeHUN OKPYKHOCTA B KOMIAKTHYIO
rpynny Jlu. [IBa 5TUX BaXHENIAX NpUMEpPa GECKOHEYHOMEPHBIX rpyni Jlu
NOABAAIOTCA B KBAHTOBBIX TE€OPDUAX IIOJAA IIPDU PDACCMOTDEHUU TAKUX DA3IMEDP-
HOCTeI‘/JI, " 9TO BIIOJIHE OCMBICJIEHHBIC MATECMATUICCKUEC O6’beKTbI, KOTODPBHBIC YK€
HEKOTOPOE BPEeMs U3YIaIOTCA MATEMATAKAMU.

B Takux (141)-MepHBIX TEOPHAX MOXHO B Ka9eCTBE IPOCTPAHCTBA-Bpe-
MEHM B3ATh PUMAHOBY MOBEPXHOCTH, W 3TO NPHUBOJAUT K HOBBIM PE3yJIbTa-
TaMm. Hanpumep, mpoCTPaHCTBO MOAYJIEA PUMAHOBBIX NMOBEPXHOCTEN JAHHO-
r0 PoJa — DTO KIACCUYIECKUU OOBEKT, BOCXOMAIIAN K JEBATHAIIATOMY
Beky. KBanTOBas Teopus mOJA MPUBEIA K HOBBIM PE3yJIbTaTaM OTHOCUTEILHO
KOT'OMOJIOTHY 3THUX TPOCTPAHCTB MOAyJIen. [Ipyroe MOBOIBLHO MOXOXKEE MPOo-
CTPAHCTBO MOXYJEW CBA3AHO € MWIOCKUMU (G-PaCCIOCHUSMU HAJ PUMAHOBOU
MIOBEPXHOCTBIO POJA ¢. DTU MPOCTPAHCTBA OYEHL MHTEPECHBI, M KBAHTOBAA
TEeOpHUA MOMA AAET JJIA HUX TOYHBIE PEe3yIbTaThl. B 9aCTHOCTH, MMEIOTCA 3a-
MedaTenbHble (POPMYJBl I OOBEMOB, '€ WCIOAB3YIOTCA 3HAYMEHUSA 3€Ta-
dysKIAR.

[lpyroe npmioxeHne TAKUX TEOPUU CBA3AHO C TMOACIETOM KPUBHIX. Jlomy-
CTHUM, BB PACCMATPUBAETE ILUIOCKHUE aareOpaniecKne KPUBLIE JAHHOU CTEIEeHN
U TAaHHOT'O TUIA W, HAIIPDUMED, XOTUTE 3HATH, CKOJIBKO U3 HUX IIPOXOAAT 9E€PE3
TAaKOE-TO MHOXE€CTBO TOYECK. TOI‘A& Bbl CTAJKHNBACTECHh C IIE€PECIUCAUTECIbHBI-
MU po6IeMaMu aare6pandecKon TeOMeTPUN, KOTOPHIE OBLIN KIACCAIECKUMHA
B mpomwtoM Beke. OHu okveHb TpyAHBL. OHU OBLIH PEIIEHBI C TMOMOIIBI0 CO-
BPDEMEHHOT'O allapaTa, KOTOpI)IfI Ha3bIBACTCA «KBAHTOBAA KOT'OMOJOTWA», U
2TO TOXE JaCTh CIOXETa, 0€pPYIIero Hadual0 B KBAHTOBOM TE€OPHUH MoaA. Mox-
HO PacCMOTPETH u Goee TPYAHBIE BOMPOCH], OTHOCAIIAECA K KPUBLIM HE Ha,
IIOCKOCTH, 3 HA UCKPUBJICHHBEIX MHOrO0OODA3MAX. JTO APYTas 3aMedaTeabHAg
nCcTOopuma C KOHKPDETHBIMU DE3YyAbTaTaMU, U3BECTHAA IO HA3BAHUEM 3€PKAJIb-
HOU cuMMeTpuu. BCE 5TO BO3ZHUKAET M3 KBAHTOBOW TEOPHUH TOJA B PA3MEPHO-
crm 1+ 1.
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Ecmm po6aBuTh OZHO WM3MepeHWE, IOLYy9IWB ABYMEDHOE IPOCTPAHCTBO U
OJHOMEPHOE BPEeMs, TO 3/€Ch IIOABISIETCA TE€OPUs MHBAPUAHTOB y3JIOB, IIPU-
magmexamas Boouy [Ixomcy. Ona momyvmia m3sAmHOe OOBACHEHWE — WA
HACTOIKOBAaHUE — B TEPMUHAX KBAHTOBOU TEOPUHU IIOJS.

OTcrofa Xe BO3HHKAIOT U TaK HA3BIBaeMBlEe (KBAHTOBHIE I'DYIIbl. B Hux
0COGEHHO 3aHATHO HA3BaHME. JTO, 6eCcCropHO, He rpynnsl! Ecau Be mompocu-
Te MEHs [IaTh ONpEJeleHre KBAHTOBOU I'PYIIBI, MHE NOTPEOYyeTCs emme moJ-
9aca. JTO CIOXHBIE OOBEKTHI, HO HET COMHEHUS, 9TO OHU INIYOOKO CBI33HEBI
¢ XBaHTOBOU Teopuer. OHU BO3HUKIN U3 (HUBUKY, & HEIHE PEATHHO IPUAMEH-
I0TCA JaXe CTPOrmMu airebpancraMu, KOTOPhIE UCIOIB3YIOT WX IIPHU ONPEe-
JIEHHBIX BBIYUCIECHUAAX.

Ecin MBI crenaeM eme oauH IIar, mEpedfs K IIOIHOPA3MEPHOM TEOpHU
(Tpm m3MepeHWs IUIIOC OZHO), TO HMEHHO €M COOTBETCTBYET TEOpUs de-
THIPEXMEPHBIX MHOro0o0pasuu JIOHAIICOHA, ¥ MMEHHO TaKas TEOPWsA MO
OKa3aja HambOIblllee BO3AEUCTBHE HA MAaTeMaTWKy. Hampuwmep, oHA mpH-
Bena 3eubepra m BuTTeHa K MOCTPOEHWIO AIBLTEPHATHBHON TEOPUH, KOTO-
pasg OCHOBAHA HA (PU3UIECKON MHTYUIWY, HO AAET ¥ BEIUKOICIHBIE MaTe-
MaTUWYeCKUe pe3yJIbTaThl. Bcé T0O — oTgenbHBIE IpuMephl. ECTh m MHOrO
OPYTHUX.

Eme ecTs Teopus cTpyH, u 9T0 yx)e npougenusin sran! Heobxogumo cka-
3aTh U 0 M-Teopuu; oHa 60raTa COAEPKAHMEM W TAKKE UMEET IEIBIA P
MaTeMaTH4IecKuX acuekToB. [losydeHHble 3€Ch pe3yJabTaTHI €le 10 KOHIA
HE YCBOEHEI U JOJII0 HE OCTABAT MATEMATUKOB 6€3 PabOTHI.

N CTOPUYECKOE PE3IOME

A TENEPh IO3BOJBTE IIOABECTHA Kpa,TKI/Iﬁ nTor. HOSBOJIBTQ B3IVIAHYTH Ha
UCTOPHUIO B IEAOM: 9ITO XK€ IIPOU3OILIO B MaTeMa.TI/IKe? He CTpeMsACh K CTPO-
roctu, s O0v1 coemuama XVIII m XIX cromeTus, HA3BAB 5TO DPOU KIACCH-
YeCKOM MATEMATWKW; B DTy JMOXY, CBA3AHHYIO AJA HAC C JuiepoMm u [ayc-
COM, CO3/3aBalaCh ¥ PA3BUBAJIACH BCA BEIUKAA KJIACCAYECKAS MATEMATHKA.
MoxHO 6BLIO TOAYMATH, YTO HACTYIAET KOHEI MaTeMaTWKW, HO XX BeK
0Ka3aJcs, Ha060pOT, NO-HACTOALIEMY IIOZOTBOPHEIM. O6 DTOM S ¥ TOBOPHIIT
3/1€Ch.

I'oBopsa mecTporo, XX Bek MOXHO pa3JeIuTh HA IBe MOJOBUHBI. Mue mpen-
CTaBIAETCS, ITO MEPBASA MOJOBUHA MO TPEUMYIIECTBY SBIAIACH, KAK S 3TO
HA3LIBAIO, (IMIOXOU CIENUAIM3ANUMY. B 5Ty 3M0Xy OBLI OYeHb BIUATEICH TIO-
xox I'mapbepTa: MEITATHCA BCE (POPMAIM3OBATH, AKKYPATHO ONPENEIUuTDb, &
3aTeM INOCJAEJOBATEILHO MEIATh B KaXIOU 061acTH BCE, ITO BO3MOXHO. C
DTOU TEHJCHIMEN, KAK I CKa3aJ, aCCOIUUPYyeTCcsa uMsa Bypbaku; 31eCh BHUMA-
HUE COCPEIOTOYEHO HA, TOM, ITO BBl MOXETE CAEIATH B JaHHOE BPEMS B PaM-
KaX OINpeNeTeHHLIX CHACTEM, aarebpamvecKux WIM UHBEIX. BTopas moroBumHA
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XX Beka B ropasmo OOJbIIENM Mepe CTand, KaK A Obl BBIPA3WICA, «DIOXOU
06beIUHEHNY, KOT'[a TPAHUIIEI HAPYIIAIOTCSI, METOIBI IIEPEHOCATCS U3 OJHON
ob6acTy B IPYTYIO U UAET KOJIOCCAILHOE cKpenmBanue. Haseproe, 5T0 cBEpx-
yIpOIIeHue, HO A LyMaio, YTO OHO KDPATKO BLIPDAXKAET HEKOTOPHIE ACIEKTHI
Pa3BUTHUA MATEMATUKNA B XX BEKeE.

Yro xe MoxHO ckazaThk 0 X XI Beke? f yxe rosopui, uro XXI Bek MoxeT
CTATDH DIOXOU KBAHTOBOU MATEMATUKY WIN, €CIN YTOAHO, 6€CKOHETHOMEPHON
MaTeMaTuKu. IT0 5T0 MOTIO 651 03HAUYATH? KBaHTOBAA MaTeMaTUKa O3HAYA-
€T, B IIXPOKOM CMBICJIE, «IOJINHHOE IOHUMAHAE AHAIN3A, T€OMETPUH, TOIIOIO-
rum, aIre6psl B PA3IUIHBIX HETMHENHBIX (DYHKIIMOHAILHBIX IIPOCTPAHCTBAXY,
a «HONIWHHOE IOHUMAHWE» TSI MEHS 03HAYAeT, YTO HAWJeHLI BIIOJTHE CTPOTIUE
JOKa3aTelIbCTBa BCEX Te€X 3aMevYaTelIbHBIX (PaKTOB, O KOTOPBIX Pa3MbIILILAIA
dU3UKA.

Hano ckasaTb, 9TO ecam BB MOAXOAUTE K OECKOHEYHON PA3MEPHOCTH Ha-
WBHO ¥ 33,/12€T€ HAWBHBIE BONPOCH], TO OOBIYHO BHI IOJY9aeTe HEBEPHEIE OTBE-
THI, JII/I6O XK€ OTU OTBETHI OKA3bIBAKOTCA I'NIYyIIBIMUA. I/IHTyI/IIII/IJI, OIPUMECHEHWUA U
MOTHBUPOBKY, CBA3AHHBIE C (PU3UKOU, NO3BOMMIN (DUBUKAM 330aTh PA3YyMHBIE
BONIPOCHI 0 GECKOHEYHOU PAa3sMEPHOCTH ¥ CAEIATh BEChbMa TOHKWE BEINH, KO-
TOPBIE NPUEOIAM K OCMBICIEHHBIM OTBETAM. TaK ITO 3TOT MyTh pa3paboTKu
6ECKOHEYHOTO aHAIW3a OTHIOAb HE IPOCT. 31eCh HEOOXOAUMO IeACTBOBATH
pasymHO. Y HaCc B pykKax MHOXeCTBO HuTen. [lepen mamum nexuT KapTa: BOT
9TO CIeAyeT COeIaTh, HO MyTh €e JOJOT.

Yro eme moxer npomsonTu B XXI Beke? fI 681 X0T€I OTMETATL HEKOM-
MYTATUBHYIO AuddepeHnuaIbayio reoMeTpuio KoHHeca. JTa BeIUKOICITHAA
ob6obmaromas Teopusa cosgana Amenom Kommecom. 3mechk onsaTh coemguHsIET-
ca Bcé. Coenmnsercs aHaaus, aarebpa, reOMeTPHUsA, TOMOIOTUs, PUIUKA, Te-
OpHUA 9UCENI, U BCE DTO BHOCUT CBOM BKJIAJ. JTa CXEMa IIO3BOJACT IEIATH B
KOHTEKCTe HeKOMMYTATUBHOI'O aHAIM3A TO, YTO OOLIYHO AenaioT auddepeH-
LUAJILHBIE T€OMETPHI, BKIIYasd B3auMOJelcTBrE ¢ Tonojornen. EcTts Beckme
OPUYUHEL, 9TOOBI XOTETh DTO CAEIATh: NPUIOKEHUA (BO3MOXHBIE UIN HET) B
TEOPUU UWCEN, T€OMETPHUH, NUCKPETHBHIX TPYyNNaxX W T.A., & TaKXe B $puswm-
ke. Cenuac Kak pa3 MCCIEAYETCS WHTEPECHAs B3aMMOCBA3L ¢ ¢usmkon. Kak
JAJTEKO DTO MOUAET, Iero yAACTCI HOCTAYb — DTO €IIe TPEACTOUT YBUAETH.
S1 ompemenreHHO OXMAAI0 3HAYUTEILHOTO PA3BUTHUA 3TOU OOIACTH IO Kpau-
HEW Mepe B MEPBOM AECATUIETUN CAEAYIOMEr0 CTOJIETHS; MOXET OBITh, 3[1€Ch
HOABATCA CBA3b C TAK M HE MOCTPOEHHOM O CUX IOpP (CTPOrom) KBAHTOBOM
TeOpUen MOJ.

[Burasce B IpyroM HAIPABICHAW, MBI HAXOAAM TAaK HA3BIBAEMYIO «apud-
METUYECKYH TeOMETPHUIO» WIM TeOMeTpuio ApakemoBa, KOTOPas CTPEMUTCSI
0O6BEIMHATE KAK MOXHO GOJbIne m3 aare6pamdeckon TeOMeTPUM U HEKOTO-
PBIX Pa3[elioB TEOPHUH TuCel. DTO OUeHb IIOJOTBOpHAA Teopusd. OHA XOpOIIo
Hadvaja, HO BIEPEIN elle AOITUA myTh. KTo 3HaeT?
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Komeurno, Bce 5Tu HaNpaBIEHUA COMPUKACAIOTCA. S1 oXuaarw, 910 pusmka,
PACIPOCTPAHUT CBOE BJIUAHUE TOBCIOLY, JAXKe B TEOPUIO YUCET; JHIAPIO Yali3
HE COIVIaCEH, M TOJBKO BPEMA HACT OTBET.

BoT xOHTYpEBI, KOTOpEIE S MOT'Y PAa3JAAYATH B IPEACTOAIIEM IECATUICTHH,
HO €CTh U HEYTO TaKOe€, LIT(,) A HAa3bIBAXO MAXOKEPOM B KOJOAE: CIIyCK B I'€éOMe-
TPUIO MAJIBIX PAa3MEPHOCTEN. PamoM co Bcen 6eCKOHEYHOMEDPHOU (haHTACTH-
KOU TeOMeTpHusa MaJbIX Pa3MEPHOCTEN IPUBOAUAT B cMylneHue. PazmeprocTH,
C KOTOPBIX MBI HAUWHAIN, C KOTOPBHIX HAYWHAIN HAIIW TPEAIIECTBEHHUKY, BO
MHOT'MX OTHOIIEHUAX OCTAOTCA 3aragkou. MBI HA3BIBAEM «MAJBIMUY PA3MEP-
socTu 2, 3 u 4. Bor mpumep: pa6oTel TEpCTOHA O TPEXMEPHOU T'€OMETPUN
HATPABIEHBI HA, KIACCU(PUKAIA T€OMETPHAN, KOTOPHIE MOXHO PEAIn30BATH
HA TPEXMEPHBIX MHOI'0006pa3max. JTa TEeOPHUs ropasfo riIybxe ABYMEPHOM.
IIporpamma TépcToHa eme OTHIOAL HE 3aBEPIIEHA, U €€ OCYIIeCTBICHUE, He-
COMHEHHO, CTAJO OBl KPYIHEUIIAM Y CIEXOM.

Jpyron samMedaTelbHBIM TPEXMEPHBIM CIOXeT — 3TO paboTel Bosma
[xoHCa, by UAEW 0O CymecTBy npuuniy n3 pusuku. OHM [AIOT HOBYIO WH-
dopMaAIUI0 O TPEXMEPHOM CIydYae, MOYTU OPTOTOHAMBHYH K TOU, KOTOPAS
comepxuTca B mporpamMe TépcToHa. Kak cBA3aTH BMECTe DTH IBa CHOXe-
Ta — OCTAETCA TPYAHEUIIEN IPOoOIeMOM, HO HEJABHO HOABAINCH HAMEKN Ha,
BO3MOXHOCTBH MOCTA. TaK 9TO BCA 9Ta 06M1aCTh, HE BHIXOAAMAA 33 IIPEIEIbI
MaJBIX PA3MEPHOCTEHN, TOXE MMEeT CBI3U C (PUBUKOU, HO IPU DTOM OCTAETCS
MMO-HACTOAIIEMY 3373, JOTHON.

Haxkomer, s xoTea 661 OTMETUTH, ITO B (PU3UKE BECHMA 3aMETHYIO POJIb
UTPAIOT «IBOUCTBEHHOCTHY. OTHU NBOUCTBEHHOCTH, BOOOIIE TOBOPSA, MOABJIA-
I0TCA TOT/A, KOTJ3 KBAHTOBAS TEOPUSA MMEET [BE Pa3Hble PEeATu3alldu B
KJIaCCUIeCKOM ciry4ae. IIpocTon mpumep — ABOMCTBEHHOCTH MEXAY IIOJIO-
KEHUEM W MMIYJIbCOM B KIACCUIECKOW MEXaHWKe. [Ipym 3TOM IpOCTPAHCTBO
3aMEHAETCA ABOUCTBEHHLIM K HEMY, U B JUHEUHBLIX TEOPHUAX DT, TBOUCTBEH-
HOCTh — HE YTO WHOE, KaK npeobpasoBanue Dypre. Ho vem 3amenuTs mpe-
obpazoBaane Dyphe B HEIWHEWHBIX TEOPUAX — TpyAHAs mpobiema. Bob-
mme pasfieqbl MATEMATUKU CBA3AHBI C OGOOIIEHWEM JBOWCTBEHHOCTEH HA,
HeMMHENHBIe cuTyanuu. [loxoxe, 9T0 GU3MKM 3aMEIATEALHO YMEIOT 3TO [e-
JIaTh B TEOpUAX CTPyH U B M-Teopuu. 3[4eCh OAWH 33 APYTUM IOABIA-
IOTCA TPUMEPHI YAUBUTEILHLIX MABOUCTBEHHOCTEW, KOTOPHIE CIyXaT B
LMIAPOKOM CMBICIE 6ECKOHEYHOMEPHBIMY HEIMHENHBIMA BAPUAHTAMEA Ipeobpa-
s3oBaaun Dypre m, moxoxe, paboraror. Ho moHUMaHWME D>TUX HEIWHENHBIX
TBOUCTBEHHOCTEN TaK¥Ke MPEACTABIACTCA OJHON M3 GOJBINAX 33039 CAEHY-
IOIIEr0 CTOMETHS.

Hagseproe, Mue caenyer 37eCh OCTAHOBATHCA. PabOTHEI MHOTO, U CTapOMY
YE€JMI0BEKY BPOAEC MEHA OYCHBb IIPDUATHO 'OBOPUTH 06 9TOM C MHOX€E€CTBOM MOJO-
IIBIX JIFO IEW BPOJI€ BAC; OYEHB IPUATHO, 9TO A MOT'Y CKa3aTh BaM: B CIEAYIOMIEM
CTONETHUH A BAC HAWAETCA MHOIO PaboThI!



