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MaremaTuka B OBa JIIaTOM BeKeT

M. ATpa

OTa CTAThA OCHOBAHA, HA 3aMUCH JEKIUU, mpountanuon B Durgcos-
ckoMm mHCTUTYTE, TopouTO, B miore 2000. B Heu paccMOTPEHO HECKOIBKO
KJIIOUYEBEIX TEM, KOTOPBIE XapaKTEPU3yIT MATEMATHKY IBAAIATOrO Be-
xa. Kpome Toro, o6cyxkmgaercs BausHue (PU3MKA U CHETAHBI HEKOTOPHIE
MPEANONOKEHUA O BO3MOXKHOM PA3BUTUU MATEMATUKYU B ABAAUATL ep-
BOM BEKe.

Baarogapro Bac 3a TO, 9TO BB MIPUTIACUIA MEHA CIOMA, IJIA YIACTUA B DTOU
nporpamme). KoHeuHO, KOTa BbI FOBOPUTE O KOHIE OZHOLO BEKA 1 HATAIE
IPYyroro, mepen BaMu ABa My TH, u 06a Tpyaubl. MOXHO 1aTh 0030p pa3BUTUSIL
MaTEeMATUKU 33 MPOLIEANINEe CTO JET; a MOXHO MPeNCKa3aTh, KAKOU OyaeTr
MaTeMaTHuKa B Caefyolnue cTo JeT. fI Be6pan 6oree CIOXKHYIO U3 DTUX 3213,
[TpenckasbiBaTh MOXET KaXIbIU, U HAC HE OyaeT moOIU30CTH, KOT A3, CTAHET
BUHO, B Y6M MBI OKA3aJIUCh HempaBbl. HO qaTh NpeacTaBieHue O MPOILIOM —
3M1ECh KaX IBIN MOXKET HE COTMACATLCA C HAMM.

Bcé, aTo s Mory cmenaTh, — 3TO W3JIOXWUTHL BAM CBOU JUYTHBLIA B3TVLAL.
HeB0o3MOXHO OXBATUTH BCE, M TOTOMY A MPOIYILY HEKOTOPHIE BAXHBIE Pa3-
IeJbl HAIErO CIOXKETa, OTYACTH M3-33 TOTO, UTO A B HUX HE CIEIUAIUCT,
a OTYACTH MOTOMY, ITO OHM OCBEIIEHBI B APYIUX UCTOYHUKAX. Hampumep,
A HUYEro HE CKaXy O BEIUKUX COOBITHAX B OOJACTHU, JEXKAIIEH MEXIY
JOTMKOU M BBIYUCICHUSAMU U CBA3AHHOU C MMEHAMU TAKWUX JIOJeN, KaK | Wib-
6ept, I'émens u Triopumar. He ckaxy MHOTO M O MPUIOKEHUAX MaTEMATHU-
KW, HE CUUTAA TEOPETUUECKOU (PU3UKU, TaK KAK OHU BECHMA MHOTOYUCIEH-
HBI U HYXJAIOTCA B CHEIUATHLHOM paccMoTpenun. Kaxgoe u3 HuX TpeOyer
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OTAEILHOU JEKIWW; BO3MOXHO, BBl OOJBINE YCJABIMNATE O HAX U3 HEKOTOPBIX
IPYTHUX JEKIUU B paMKaX dTOro cobpanusa. Bomee Toro, 6eCCMBICIEHHO aa-
XK€ MbITATHCA OaTh NEPEYCHb TEOPEM WIU XOTSA 6I)I 3HAMEHUTHIX MaTEeMaTHU-
KOB 3a MOCHEIHWE CTO JeT. JDTO ObLIO OBl AOBOJBHO HeJermoe 3aHaTme. Tak
9TO B3aMEH i MONBITAIOCh BHIOPATH DAL TE€M, HA MO B3IVIAL, ITPOXOIALINX
KpaCHOfI HUTBIO Y€pe3 MHOTrue O6JIa,CTI/I MaTEeMaTUKN, U BBIACJAUTH TI'JIaABHBIC
COOBITHA.

Cuadana mo3BoabTe caenaTh obOmee samedanne. Cronerme — IIOHATHUE
ycaoBaOoe. Ha camoMm fgeie MBI He BEpUM, UTO MO MPOIIECTBUHU CTA JET ITO-TO
BHE3AITHO OCTAHABIUBAECTCSI U HAYWMHAETCA CHOBA. [losTOMy, omuckiBas maTe-
MaTtuky XX Beka, A He Oyay oCOOEHHO LIEDEMOHUTHCS € gaTamu. Ecam drTo-
T0o Havaidoch B 1890-e roasr m mpoxonxamock B 1900-e, g1 He 6yny obpamaTh
BHUMAHUA HA HTY MOAPOOHOCTH. fl HaMepeH NernCTBOBATH KAK ACTPOHOM M
OIEPUPOBATEH JOCTATOYHO MPUOMMKEHHBIMU YUCIAMUA. B IeUCTBUTEIHLHOCTH
MHOIr'oe 3apOoauiOCh B N€BATHAATATOM BEKE U JUIIb IMIPUILIO K BOILJIOUICHUIO B
[IBA,IITATOM.

OnHa U3 TPYAHOCTEN MOEU 3aAa9U B TOM, YTO OYEHb HEJErKO CEeroIHs
IOCMOTPeTh Ha Bemu ruaszamMum MaTtematuka 1900 roma, mbo cTors MHOTHE
JOCTUXEHUS MATEMATUKN TMPOILIOT0 BEKA BIUTAHBI HAIEN KYJIbTYPOU U Ha-
Mu. O4YeHb HEMErKO TOIYBCTBOBATD BPEMsA, KOTIa JIOAU MBICAAIA HE B HAIIAX
TepmuHax. Ha camoMm jese, eciu BB JelaeTe MOJJAHHO BAXXHOE OTKDPHITHE B
MaTeMaTHhKe, BAM TPUXOAUTCA COBEPIIEHHO UCIe3HYTh! BBl mpocTo pacTBo-
pseTeck B 00men KyabType. [looToMy mpu B3rasge Ha3ad HAJAO MOMBITATHCSI
BOOOPA3UTDH, HA UTO OBLIA MTOX0XKA WHAA DIIOXA, KOTIA JIOIU MBICAUIA HE TaK,
KaK MBI.

OT JIOKAJBHOTO K INIOBAJILHOMY

Teneps s HAMEPEBAIOCH TEPETUCIUTE U 06CYAUTH HEKOTOPEIEe TeMbl. Moro
MEPBYI0 TeMY, B OOIIEM, MOXHO OIPEIEJUTh KAK MEPEXOJ OT JOKAILHOT'O K
rIo6arbHOMY. B KIACCHYeCKUY epUo I JIOAU B IEJOM MPEATOYATAINA U3y I4Th
Belr B MaJoM Macmrabe, B JOKATHHBIX KOODAWHATAX W T.I. B HameMm Beke
IEHTP TAXKECTU CMECTUICI K MCCICTOBAHUK) U OCMBICIEHUIO TOBEIEHUS TJIO-
0aJIbHOrO, B KPYIHOM MacimTabe. A Tak Kak MMIOOAILHOE MOBEIEHUE MOHATH
TpyOHEE, DTO YACTO AEJACTCA HA KAMECTBEHHOM YPOBHE, W OYU€Hb BAaXKHBIMU
CTAHOBATCA TOMOMOrnIeckue uaen. He ko muon, kak [lyamkape, CTAI mepBo-
TMPOXOAIEM B TOMOJOTHYA U TMPEACKA3AI, ITO TOMOJOTHA CTAHET BAXKHOU KOM-
MOHEeHTOU MaTeMaTuku X X Beka. Mex 1y npounm, ['mas6epT 3T0r0 He caenad,
KOT'JIa, COCTABMIAI CBOU 3HAMEHUTHIA MEpEeYeHbh MATEMATUYIECKUX mpobmem. B
DTOM IMepevHe TOmoJIorusa ea8a obuapyxusaerca. Ho g Ilyankape 6110 co-
BEPIIEHHO ACHO, 9TO OHA CTAHET MOIIHOU CUJION.
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[TosBoMBTE HA3BATEH HECKOABLKO OOIACTEN, U BB YBUAUTE, 9TO A UMEIO B BU-
ny. PaccmoTpum, HAnprMEp, KOMIVIEKCHBIT aHAMNA3 («Teopuio QyHKIUI), KAK
ero Hazeaan). O 6bu1 MEHTPOM MaTemaTuKu XX Beka, ChEepon AeATETHHO-
CcTHU TakuX Beaukux Guryp, kak Bemepmrpace. 11 aux pyHxuuen ObL1a GyH-
KW OJHOT'O KOMILIEKCHOT'O TIEPEMEHHOT0, a 1A Belepirrpacca — CTEmeHHOn
pAL: HEYITO TaKoe, 9TO MOXKHO MOTPOTraTh PYKAaMU, 3aMACATh U ABHO OMUCATH
win Xe 3a03Th popMmyaon. PyHKIUY 6L GOPMYIAME; 3TO GBLIO HEITO ABHO
sagamaoe. Ho 3aTem pa6orer AGensa, PuMana u ux moCIeIOBATEIEN YBEIUA HAC
OT 3TOT0, U Tenephb PYHKIUA ONPENEIAIACH HE CTOJBKO ABHBIMU (DOPMYIaAMU,
CKOJBKO CBOWMMU TJIOOAMBHBIMEA CBOUCTBAMU: T'e PACIOMOXEHBI UX OCOOEHHO-
CTU, KAKOBHI UX OOJACTH ONpeJeNeHus, I'le OHU IPUHUMAIOT CBOU 3HAYMEHWS.
OTu rIoOATBHBIE CBOUCTBA, CTAIN XAPAKTEPU3OBATH PA3IUIUI MEX Ay QyHK-
musaMu. JIOKaJdbHOE MPOJOMKEHNE OKA3AJOCH JUIIL OJHUM U3 CIOCOOOB st
DTOrO.

CxomHas MCTOpUA MPOU30NULIA U C Au(PPEpPEHINATHLHBIMEA YPABHEHUAMMY.
Pemuts quddepennuansruoe ypaBHeHNE — MEPBOHAYAILHO DTO 03HAYAIO HA-
TU ABHOE JOKAJBLHOE PEIIeHWe: HEYTO TAKOe, ITO MOXHO 3aMUCATH U MOTPO-
rath pykamu. [1o Mepe TaJbHEUIIero pasBUTHS CTAIA TTOABIATHCA W HEABHBIE
pemenus. x yxe He Bcerma MOXHO OBLIO OMUCATH yAOOHBIME (POPMYIAMU.
[mo6ambHbIE CBOMCTBA PEIIeHUA B JEUCTBUTEILHOCTH OMPEIEIAINCh €r0 CUH-
T'YJIAPHOCTAMU: BEChbMA ITOXOXe IO TYXy Ha IPOUCIIeAIIee B KOMILIEKCHOM aHa-
JIU3€, XOTA W OTJAUIAETCA B JETAIAX.

B muddepennumansuon reomerpun Kiaaccuaeckme padoTsl [aycca u mpy-
TUX ABTOPOB OBLIN MOCBAIIEHB U3YYCHUIO MAIBIX YaCTEd IMPOCTPAHCTBA, Ma-
JBIX JOJEed KPUBU3HBI U JOKAJTHHBIX YPABHEHUU, OMUCHIBAIOMUX JOKAILHYIO
reomerpuio. OTCIO[a BIIOJIHE €CTECTBEHHO MEPEUTH K OOJBIIMM MACIITA0aM,
ITOGHI TIOHATH TMIOGATBLHYIO KAPTUHY NUCKPUBIEHHOU TOBEPXHOCTH B IIEIOM,
a TaKXe COOTBETCTBYIONIYIO TOHOJOrHWI0. Korga BHI mepexoguTe OT MAJOTO
K OOJBIIOMY, UMEHHO TOTOJOTUYECKAE CBOUCTBA CTAHOBATCA CAMBIMU BaXK-
HBIMU.

Teopus wucen mpeTeprena CXOTHYI0 3BOMONAI, XOTA HA MEPBLIA B3V
OHA W HE YKIAILIBAETCA B 3Ty cxeMy. CHEerUalucThl M0 TEOPUU HTUCET Pas-
JUYAI0T TaK HA3BIBAEMYIO WIOKAJIBLHYIO TEOPUI0», B KOTOPOU TOBOPUTCA 00
OTAEIHLHOM MPOCTOM FHCIEe — OTHOM B TAHHBIM MOMEHT — JU60 O KOHETHOM
MHOXECTBE MPOCTBIX YUCEN, U «IVIOOAIBHYIO TEOPUIO», Tle BCe IPOCTHIE pac-
CMATPUBAIOTCA OJHOBPEMEHHO. DT AHAJOTUA MEXAY MPOCTHIMU YUCIAMUA U
TOYKAMU, MEX Y JOKAIbHBIM ¥ TI0OATHLHBIM, UMeJIa CYUIeCTBEHHOE BINAHUE
HA PA3BUTHE TEOPUU UUCET, N HA HEE OKA3AIN BO3JAEUCTBUAEC WACH, BOSHUKIIAE
B TOIOJIOT WM.

Yro kacaerca Gpusukm, TO, pasyMeeTcsA, KIacChIecKas (pu3nka CBA3AHA C
TEeMOU JOKATLHOCTH, TaK KAK BbI BHIMUCHIBaeTe auddepeHnnaIbHoe ypaBHe-
HUE, YOPABAAIOUIEe MOBEIEHNEM B MaJOM MacuiTabe, a MOCAe dTOr0 MTOMXKHBI
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U3YYIUTh KPYMHOMACIITAOHOE ToBeAeHre hu3maeckon cucreMbl. Ha camoMm me-
Je BCA (1)1/131/11(3 TaK WIN MHAYC ObITAaCTCA TPeACKa3aTh — CO BCEMU BBITEKAIO-
UMY CICACTBUAAMEI, — YTO MPOU3OUAET IMIPU MEPEXOAE OT MAJIOT0 MACIITAOA,
TZle BB IOHUMAETE MPOUCXOAIIee, K OOIBIIOMY MACIITAOY.

[TOBBIMMIEHUE PASMEPHOCTH

Mos BToOpas Tema OymeT coBceM WHOU. Sl HA3LIBAIO €€ MOBLIIIEHUEM Pa3-
MepHOCTH. BHOBL HAYHEM C KIACCUYIECKOW TeOPUU (PYHKIUA KOMILIEKCHOTO
MEPEMEHHOr0: IEePBOHAMAIBLHO OHA COCTOAIA B OUEHB HOAPOGHOM UM TINATETh-
HOM M3y4eHuu (PYHKIUU OTHOrO mepeMmenHoro. [lepexon k aBym u Gomee me-
PEMEHHBIM IO CYNIECTBY MPOU3OIUIET B HAIEM CTOJETHU, U B DTOU OOIACTH
0OHAPYXWINCH HOBBIE sBJAeHUA. He BCE 0Ka3aloCh TakMM Xe, KaK B CIy-
9ae OMHOrO TMePeMeHHOrO0. VIMEIOTCS COBEPIIEHHO HOBBIE YE€PTHI, U TEOPUSI
GYHKIMI 1 TEPEMEHHBIX CTAlIa 3aHUMAThH BCE Oojdee mpeobaagaroliee Io-
JOXEHWe. DTO UCTOPUA OMHOTO W3 KPYMHEUIIUX AOCTUNKEHUU HAIIErO CTO-
JIETUA.

Touno Tak xe qudppepeHraIbHbBEe FeOMETPEI B IPOILIOM IPEAI0THTAIN
M3y9aTh KPUBBIE U MOBEPXHOCTHU. Temeps MbI M3ydaeM reOMEeTPUIO 1-MEPHBIX
MHOT000Pa3uil, ¥ HYKHO BAYMATHCA, 9TOOBI 0CO3HATE DTO KAK BaXHEUIIee 13-
MeHeHre. B mpexHue BpeMeHa BbI UMEIH IeJ0 ¢ KPUBLIMUA U IOBEPXHOCTAMM,
TO €CTh C 0O0BEKTAMI, KOTOPhIE MOXHO PEaJIbHO BUAEThH B IPOCTPAHCTBE. BBIC-
e pasMepHOCTH OBLIM HECKOJBKO YCJIOBHBIMU BEIIAMU, KOTOPBIE BBl MIPE-
CTaBJIAETE MATEMATUIECKH, HO, OLITH MOXET, He IPUHUMAETE BCepbes. Vmes
MIPUHAMATEH UX BCEPHE3 M M3YYATh HA PABHBIX C HUBIINMU PA3MEPHOCTIMU B
IEUCTBATENLHOCTY TPUHAMIERUT X X cTomeTuio. He Tak yx odeBugHa ObLIA
IS HAIIWX TIPEIIIECTBEHHUKOB B XX BEKe W MBICAL 00 yBEIUTICHWH TUCTA,
GyHKIINNI, 0 TOM, 9TOOLI M3y9IaTh HE OAHY, a HECKOJbKO (PYHKIUHU, TO €CTh
BEKTOPHO3HAYHBIE (PYHKIMU. TaK ITO MBI BUAUM yBEJIUTICHUE TMUCIA KAK He-
3aBUCHUMBIX, TaK W 3aBUCUMBIX II€DEMEHHBIX.

Jlunennas anreOpa BCerga mMesa geao ¢ OOJBIIUM YUCIOM MEPEMEHHBIX,
HO M POCT PasMEpPHOCTHU 3/eCh OKazaucsa O0omee kKpyTbiM. OH MpUBET OT KO-
HEYIHBIX PA3MEPHOCTEN K OECKOHEYHBIM, OT JUHENHOTO MTPOCTPAHCTBA K TATh-
6epTOBy — C O€CKOHEYHBIM YHCIOM IIepeMeHHBLIX. Pa3zymeeTcs, 34ech yIacT-
BoBal u aHaau3. llocie (PYHKIUU OT MHOTMX TEPEMEHHBIX BbI MOXETE
paccMoTpeTh GYHKIUEM OT PYyHKIUN — QYHKIUOHATL. IDTO (YHKIAU HA,
mpocTpaHCcTBe GYHKIMU. Bce OHU MMEIT MPUHIUNUAILHO OECKOHETIHOE Y-
CJI0 TMEPEMEHHBIX: MBI HA3LIBAEM 3TO BaPUAIMOHHBIM ucYucaeHueM. Cxoxun
CIOXKeT Ppa3BUBAICA W B obOmacTé oOmMX (HEIWHEWHBIX) (QYHKOUHA: DTOT
00BEKT He HOB, HO BHIIIET Ha mepequui miaH B XX Beke. TakoBa Mos BTOpas
TEeMa.
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OT KOMMYTATUBHOT'O K HEKOMMY TATUBHOMY

TpeTbsa Tema — mepexo 0T KOMMY TATUBHOT'O K HEKOMMY TaTUBHOMY . Bo3s-
MOXHO, DTO OJHA U3 CAMBIX XapaKTEPHBIX 0COOEHHOCTEN MATEMATHUKA U OCO-
6enno amre6pul XX Beka. OCOGEHHO BAXHBIM OKA3AJICA HEKOMMYTATUBHBIN
ACIeKT aareOphl, U, KOHEIHO, €r0 KOPHU JeXaT B X1X Beke. OTU KOPHU Pas-
HOOOpa3HbI. BepoATHO, CAMOU KPYITHOU HEOXUIAHHOCTBIO Obuin paboTh [a-
MUIBTOHA TO KBaTepHUOHAM. OHU OKA3aJIW OTPOMHOE BO3MEUCTBUE, TPEXK I
BCEro 3a CYET UAed, OPUEHTUPOBAHHBIX Ha (PU3UKy. Bbuim Takxke pabOThHI
I'paccmana mo BHEMmHEUM aarebpamM — IPYrou aarebpamvecKol CUCTeMe, KO-
TOPYIO Telephb MOMVIOTWIA Hallla Teopusd nuddepeHnuatbHbIX dopM. Paszyme-
€TCsA, IPYTUMU KIIOUEBBIMUA AOCTUXEHUAMEU CTAIu paboTel Koau mo maTpu-
mam u paboTel [amya; B OCHOBE MEPBBIX JexXama, JUHENHAA aarebpa, B OCHOBE
BTOPBIX — TEOpUs T'PYII.

Bcé 570 — pasnauvHbie IyTH W TOAXOIbI K BBEJEHUIO B aarebpy HEKOM-
MYTaTUBHOI'O YMHOXEHWS, KOTOPOe, KaK i yXe CKa3al, CTONb OOLIJEHHO B
aarebpamdeckom ammapare XX Beka. Mur 06 aTom He gymaem, HO B XIX Beke
BCe TIPEILIAYINUE MTPAMEPHI ObLIN, KAXABIA MO-CBOEMY, KOJOCCAILHBIMA TIPO-
peiBaMu. PasymeeTcs, ¢ pasHBIX CTOPOH COBEPUIEHHO HEOXWAAHHO ITPUILIN
NPWIOKEHUA dTUX ugen. [[pruMeHeHre MaTPUIl U HEKOMMYTATUBHOTO YMHO-
XeHusa B (PU3MKe OPUNLIO C KBAHTOBOU Teopued. CaMbil BajXXKHBIU IIPUMEDP
CYIIECTBEHHOT'O MPUMEHEHNA HEKOMMYTATHUBHOU AIreOphl B (PU3UKE — DTO
KOMMYTAIMOHHLIE COOTHOIeHus ['en3zenbepra, pa3suTrhie 3aTem (ou Henma-
HOM B €r0 TEOPHIO ONEPATOPHBIX AIresp.

Teopusa rpynn Takxe ObLIa BaXHEUIIMM 3JeMEHTOM MaTeMaTuku XX Be-
Ka, ¥ K DTOMY 5 BEpHYCb ITO3XKe.

OT JUHEVHOI'O K HEJIMHEMHOMY

Mos cremyromas TeMa — TEePeXoa OT JUHEHHOrO K HEeIWHEUHOMY. Boib-
Ke Pa3aenbl KIACCUIECKON MATEMATUKHA JUGO CYIIEeCTBEHHO JUHEUHBI, TGO
€CJIM HE COBCEM JMHEUHBI, TO MPUOIU3UTEILHO JUHENHBI U U3y IAI0TCA TOCPE-
CTBOM COOTBETCTBYIOIINX BO3MyIIIeHHﬁ. HOrZI;JII/IHHO HeJIHHeﬁHbIe ABJEHUA I'O-
pa3mo CIOXHEe, W UMHU MO-HACTOAINEMY CEPbE3HO 3aHAMNACH JUIIL B HAIIEM
CTOJETHUN.

IDTOT CIOXET HAYMHACTCA C TEOMETPHUN: CHAYAIA, — €BKIUJOBA T€OMETPUS,
reoMeTpPUs MIOCKOCTH, IIPOCTPAHCTRA, MPAMBIX JUHUU, BCE — JUHEUHOE; 3 3a-
TeM Yepe3s PAl BADUAHTOB HEEBKJINWIOBOU T'€OMETPUHN MPOUCXOMUAT MEPEXO K
PUMAHOBOM I'eOMEeTpHuH, 60o1ee 00Ien, e OOBEKTEI CYIIECTBEHHO HeJNHENHE.
B guddepeHnmaibHbIX ypaBHEHUAX TPU CEPHE3HOM WM3YYEHUUM HETUHEMHBIX
MPOIIECCOB BBI CTAJKUBAETECH C IEIBIM HA0OPOM HOBBIX ABIEHUU, KOTOPBIX
BBI HE YBUAUTE B KIACCUIECKOUN OGMACTU. 3M€Ch I ObI OTMETWII JUIIL OBA: CO-
JUTOHBI M Xa0C, — ABa OY€Hb PA3HBIX dIeMeHTa Teopun nuddepeHnrnaIbHbIX
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YPABHEHUHU, KOTOPHIE CTAIN OCOOEHHO 3aMETHBIMUA U MOMYJAPHBIMUA B HAIIEM
crorerur. OHU TPEACTABIAIOT COOOU MPOTUBOMOIOXKHBIE KpannocTu. Couu-
TOHBI MPEACTABIAIOT HEOXUIAHHO OPraHU30BAHHOE MOBEICHUE HETMHENHBIX
nuddepeHImaTbHBIX YPABHEHNN, & Xa0C — HEOXUIAHHO Ae30PTaHU30BAHHOE.
O6a ABIEHUA TPUCYTCTBYIOT MPU PABIUIHBIX PEXUMAX MPOIECCA, U 008 WH-
TEPECHBI M BAXHBI, HO DTO NPUHIWIUAILHO HEIWHEWHbIE aBieHus. U 3mech
BBl MOXETe IPOCICAUTEL BILIOTH [0 MOCIeAHEeN deTBepTH XIX Beka PaHHION
HUCTOPUIO PABGOT MO COMUTOHAM, HO OHU MAJO3aAMETHEI.

Yro kacaerca uswkum, TO, KOHEIHO, ypaBHeHUa MakcBemna (OCHOBHBIE
YPABHEHUsA TEOPUU DICKTPOMATHETU3MA) ABIAIOTCA JIUHEVHBLIMUA yDPABHEHU-
MM B YACTHBIX MPOU3BOAHBIX. B MPOTUBOMOMOKHOCTL UM 3HAMEHUTHIE YPaB-
wenus fuara — Mwuiica HeIMHENHBI, 8 3TU YPABHEHUS, KAK MPENIONaraeTCs,
YOPABIAIOT CAJIAMU, OTBETCTBEHHBIMU 33 CTPYKTYPY MaTepuu. YpPaBHEHUS
Aura — Mwuica HeTUHENHBI, TaK KAK DTO M0 CYIMIECTBY MATPUIHBIN BAPUAHT
ypaBHeHUT MaKCBeLTa 1 HETUHENHBIN WIEH BOZHUKAET U3-3a TOT'0, 9TO MaTPU-
Bl HE KOMMYTHPYIOT. Tak 9TO0 MBI BUIUM 3M€Ch UHTEPECHYIO CBA3L MEX Iy
HEIAHEUHOCTBIO W HEKOMMYTATUBHOCTHIO. HEKOMMYTATHBHOCTE MOPOXIAET
HEIAHEUHOCTD ONPENeIEHHOT0 POa, U DTO OUYeHb WHTEPECHO U BAXKHO.

'EOMETPUS IPOTUB AJITEBPHI

IToka 9TO0 s KOCHYJICA JUIIL HEKOTOPHIX 0b6mux Tem. Temeps s X0ty mo-
TOBOPUTH O NUXOTOMHUM B MATEMATHUKE, KOTOPasA BCE BpeMs ObLIA C HAMU, TO
OTCTYyMAasA, TO BBIXO/A HA TEPBBLIN ILIAH; OHA AAET MHE BO3MOXHOCTDL CIEIATD
HEeKOTOpEIe dmrocopckre 0600IIeHNA U 3amMedaHuda. 1 UMe B BUIAY IUXO-
TOMUIO MEXJy reoMmerpuen u airebpou. ['eomerpus u amrrebpa — DTO ABe
¢dopMaILHBIE ONOPHI MaTEMAaTHKU, 00e BecbMa apeBHEe. ['eomeTpus BOCXO-
IUT K TpeKaM 7 K Ooree paHHUM BpeMeHaM; aiarebpa BOCXOauT K apabaMm m
WHAUUIAM, TaK 9TO 00€ 5T BETBU UT'PAIU B MATEMATUKE (PYHIAMEHTAILHYIO
POJIb, HO UX B3aMMOOTHOUIEHUS OBLIA HEMPOCTHI.

[To3BombTE HaYATH ¢ MCTOpPUU BOmpoca. EBkinaoBa reomeTpus ObLIa TIEp-
BBIM MPUMEPOM MATEMATUYIECKOU TEOPUU, U OHA OCTABAIACH CTPOTO T'eOMe-
TpUIECKOU, OKa, [lekapT He BBEN adrebpamveckue KOOPpAUMHATHI HA, 00BEKTE,
KOTOPBIM TeNepb HA3BIBAETCA MEKAPTOBOU IIOCKOCTHIO. DTO OBLIA MOMBITKA
CBECTU TeOMeTPUIeCKOe MBILIEHNE K aarebpaniecKnM MAaHUTYIAnuaM. Pa3y-
MeeTCs, DTO ObUT OrPOMHBIN ITPOPHIB — WIK GOJIBINAA ATAKA HA TE€OMETPHUIO CO
cTOpoHHI anrebpancTos. Eciu B 06aacT aHAIN3a COMOCTABATL paboThl Hbio-
ToHa U JIenGHUIA, TO OHM MPUHAMIEKAT PAZHBLIM TpagaunuaMm: HeoToH 6bir
M0 CyIIECTBY reoMeTp, JIemGHuUI — mo CymEeCcTBy airebpaucT; U AJs DTOrO
ObLIU Beckme, nryOokue npuannbl. /ius HeioToHa reoMeTpus, Kak U pa3BUTHIN
UM aHAJIU3, — DTO MOMBITKA MATEMATHIECKN OMUCATEL 3aKOHBI Mpupoabl. OH
“Mea Ie0 ¢ (PU3WKOU B IIMPOKOM CMBICJAE CJIOBa, a (PU3UKA CYIIECTBOBAIA, B
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Mupe reoMeTpun. Eciam BB XOTenu NOHATH, KAK YCTPOEHHI BEIW, BEI MBICIN-
I B TE€PMUHAX (PU3UTIECKOTO MUPA, B TEPMUHAX T€OMETPUIECKUX KAPTUH.
Korga HeroTon pasBuBai aHaaums, OH XOTET MPUJATH €My TAKOU BUI, 9TOOBI
HACKOJIBKO BO3MOXHO NPUOIUBUTHCA K (PU3UIECKOMY KOHTEKCTY, CTOABIIEMY
3a HuM. [losTomy HbOoTOH MCIONR30BaI reOMEeTPUIECKUE PACCY XK JEHUS, TAK
KaK DTO MO3BOJAIO HE YAAIATHCA OT UCXOMHOTO CMBICTA. C APYrod CTOPOHHI,
JIlenGHUIT UMen 1eib, W IeCTOMIOOUBYIO NeIb, GOPMAIM3OBATEL BCIO MaTeMa-
TUKY, IPEBPATHUB €€ B GOABLIYIO aIreOpaniecKyo MaIMnHy. DTO OBLIO MPIMO
npoTuBonoIoXkHO moxxony Heioroma. IIpm TOM OHEM mCHOTB30BaIM COBEp-
IIEHHO pa3jium4iHble 0603HaUYeHUsaA. Kak MBI 3HaeM, B OOJBIIOM CIOpE MEXIY
Herororom u JlenbuuneMm nobeguin o6o3aadenus Jlenbuumna. Mur o603Ha926M
IpOU3BOAHEIE, Creays ero cuocoby. lyx HeloTona mo-npexueMy mpucyTCTBY-
eT TaM, HO OH ObLI OrpebeH Ha AOIr0e BpeMi.

B xonme XIX Beka, cTO JeT Ha3am, IBYMA IMIaBHBIMU purypamu 6uumm [1y-
amkape u ['masbepT. f yxe ymoMuHam 0 HUX, U OHE OBLIX, TOBOPS HECTPOTO,
nocaegoBarensmu Heiorona u Jlenbuuna coorsercreerno. Meicas Ilyamka-
pe pasBuBaJACH OOJBINE B AyXe I€OMETPUU, TOMOJOTUH, UCHOAL3YSI UX UAEH
KaK UHTYUTHUBHYIO OCHOBY. ['mab6epT ObLI 60JbIIe (pOPMATUCT, OH XOTET aK-
CHOMATHU3UPOBATH, (POPMAIU3OBATH U IPEACTABIATEH B CTPOrOM (POPMAIHLHOM
Buge. OHU HECOMHEHHO NPWHAMICKAT PA3HBIM TPATULIUAIM, XOTA BEIUKOTO
MAaTEeMAaTHKa BCErqa HelIerKO KIacCupUuInpOBaATD.

l'oToBs 5TO BBICTYILIEHHUE, S TOAYMAJ, ITO CAEIOBATIO OBl BKIIOYUATH B IT€-
pevueHb W HEKOTOPBbIE MMEHA W3 HAIIerO HBIHEIIHEr'O MOKOJCHWS, MPWHAIJIe-
KAIAE TPOAOMKATEAAM S>TuUX Tpaaunui. O HbIHE KUBYIIAX JIOLAX TOBOPUTH
O0YeHb TPYIHO — KOT'0 U3 HUX BKAIOYUTH B epedeHsb? [[oToM 1 mogyMal: KTo
cTad ObI BO3PAaXaTh, OKA3aBIIUCH HA JIOOOU U3 CTOPOH DTOTO 3aMEYATEIHLHO-
ro mepedunsa’! B mTore ObLIM BHIOpAHBI OBA UMEHU: ADHOJILI KAK HACIETHUK
Tpagunuu [Iyankape — HbioTona u Byp6aku B kadecTBe, 4 gymaio, Haubojee
“3BeCTHOrO mocienoBarend | mab6epra. HeBO3ZMOXHO yCOMHUTHCA, ITO B3TILA
Apnoabaa Ha MEXAHUKY U PU3UKY 3aKIIOYAETCA B TOM, ITO OHU MO CYTH T'€O-
METPUIHHI, €CIN BepHYThCI K HbioTOHY; BCE, UTO OBLIO B MPOMEXYTKE —
€CJIV UCKIIOYUTEH HEMHOTUX JI0er Bpoae PuMmana, KOTOPBIN HECKOIBKO BHIMA-
JaeT u3 o0IIero paga, — ABWIOCH OMUOKOW. BypOaku MONBITAICA BHITOJHATH
B BHAYUTEIHLHOM O00BEMe (POPMATUCTCKYIO IporpamMmy l'manb6epTa mo akcmo-
MATU3AIUA U (POPMATUIANUA MATEMATAKA U TOCTUAT OIPEIETEHHOTO YCIIEXa.
Kaxgasa To4uka 3peHus nMeeT CBOU TOCTOMHCTBA, HO MEX Iy HAMU CyIIeCTBY-
€T HaIlpIXeHue.

[To3sBoMbTE MOACHUTH MOU COOCTBEHHBIM B3MVIAJ HA PA3IUTINE MEXIY
reomerpuen u aarebpou. ['eomeTpus, pa3zyMeercs, ABIACTCA HAYKOU O MPO-
CTPAHCTBE; 3/1eCh HET BOmpoca. Kciau 1 cMOTPIO Ha TIPUCYTCTBYIOUIAX B 3TOM
TIOMEIeHnY, S BUXY CPa3y MHOTUX; 33 OTHY-eIWHCTBEHHYIO CEKYHAY WIN
MHUKDPOCEKYHIy s MOry BoOpaTh T'DOMAIHOE KOJIWYIECTBO WHMOPMAIAU, U
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DTO, KOHETHO, He CAyJIanHo. Halll MO3r yCTpoeH TakuM 06pa3zoM, ITO OH TECHO
CBA3aH CO 3PEHMEM. 3PEHUE, KAK A Y3HAI OT APY3e, paboTaoIuX B Heupodu-
3UONOTUN, UCTOJIB3YeT rae-To 0K0Io 80 win 90) mpomeHToB KOpsI MO3ra. B mo3-
Iy UMEETCA OKOJIO 17 pasiMIHbBIX MEHTPOB, KAXK BN U3 KOTOPBIX CIEIUATA3A-
POBaH Ha ONPENENIEHHON YACTHU MPOIECCA 3PEHUA: OTHU IMEHTPHI UMEIOT Ie0
C BepTUKAJIBHBIM, APDYTUe C TOPU30HTAIBHBIM, TPEThHA — C IBETOM, IePCHeK-
TUBOU, HEKOTOPBIE, HAKOHEI], — CO CMBICJIOM U mHTepnpeTanuen. [lonnmanue
7 OCMBICJEHUE MUPA, KOTOPBLIU MBI BUIUM, ABAIOCH OYEHL BAXHOU YACTHIO
Haten 3Boonuu. [[0aToMy MPOCTPAHCTBEHHAS WHTYUIUA U IPOCTPAHCTBEH-
HOE BOCIIPUATHE COCTABIAIOT HEOOLIKHOBEHHO MOIIHOE OPYIUE, U BOT MIOYEMY
TeOMETPHUA PEATHLHO ABIAETCA CTOIb MOITHON BETBHIO MATEMATUKYA — HE TOJb-
KO B Be€llaX, ABHO I'€eOMETPUYICCKUX, HO [OaxXe B TeEX, KOTOPpbIE TaKNUMWN HE
BRINVIAAAT. MBI OBITAEMCSI MPULATH UM T'€OMETPUIECKYI0 (HPOPMY, MOCKOIb-
Ky 5TO TO3BOJMAET UCIOIL30BATH HAIUIYy MHTywunwio. Hama wHTyunums — >T0
HaIlle CaMOe MOT'ydYee OpyAure. JTO CTAHOBUTCA OYEBUIHBIM, KOTLa, BbI MBITA-
eTeCh O6’])ﬂCHI/ITI) Ka.KOfI-TO MaTeMaTI/I‘IeCKI/Iﬁ BOIIDOC CTYAEHTY WIN KOJJICTE.
Ber mpoBoguTe qoaroe, TpyaHOE PACCY XK J€HUE, U HAKOHEIL CTYAeHT MOHUMAET.
Yro xe cryment rooput! CTymaenT rosoput: «Buxy!y Bugenune — cunonum
INOHUMAaHWA, 1 MBI IPDUMEHAEM CJIOBO «BOCIIPUATHUEC» TSI O603HaquH}I n TOrO,
u apyroro. Ilo kpaHen Mepe 5TO BEPHO i1 AHIVIMACKOrO A3LIKa. IHTepecHo
6BL10 OBI CPABHUTD, KAK OOCTOUT [eJ0 B APYTUX. S CIMTAIO OYeHb CYIIeCTBEH-
HBIM, 9TO PA3BUTHUE UEJIOBETIECKOTO MO3TA IPUIAI0 EMY TAKYIO KOJIOCCATHLHYO
€MKOCTh, IMO3BOJIAIONIYI0 YCBAMBATE IPOMATHOE KOIUIECTBO UH(MOPMAINHA 3,
MI'HOBEHHBIN 3PUTEILHBIA AKT, U MATEMATUAKA UCIOIB3YET U COBEPIICHCTBYET
DTy CHOCOOHOCTb.

C mpyrou crTopombl, aarebpa (u, BO3ZMOXHO, BbI HE IyMald O HEH MO-
JTOGHBIM 06pA30M) CYLIECTBEHHO CBA3aHA C BpeMeHeM. Kaxum ObI pa3jeaom
aIreOphbl BbI HU 33HUMAJINCD, BHIMOMHACTCA MOCAEIOBATEILHOCTE ONEPAIITT —
O/THA, 33 IPYTOU, a «OIHA, 33 APYTOW» O3HAYMAET, 9TO BAM IIPUILIOCH UMETh IEJ0
¢ BpeMeHeM. B cTaTuvHOM MUpe HEeBO3MOXHO BOOODa3uUTh cebe aareOpy, HO
CeoMeTPH IO CYUECTBY CTATUYHA. SI MOTYy mpoCTO cueTh 31eCh U CMOTPETh,
¥ IIyCTh HUYETO HE MEHAETCS, HO A BCE Xe MOory cMoTpersb. Anrebpa, omgHa-
KO, CBsA3aHa CO BpEMEHEM, IOCKOJBKY BBI UMEE€TE NeJO C OIepaluusaMu, BBITIOI-
HAEMBIMU TOCIEIOBATENIBHO, TPUIEM TOBOPA «aarebpay, A MOAPA3yMEBal0 He
TOJBLKO COBPEMEHHYIO aarebpy. JIro6ou aaropuTm, J000U MTPOMECC BHIYUCIE-
HUA — 9TO IOCIEAOBATEIBHOCTS IIAroB, BBIIIOMHACMbBIX ONWH 3a APYTrUM; CO-
BPEMEHHBII KOMIIBIOTEP AETAeT >TO BIOJHE OUeBAAHBIM. COBPEMEHHBIN KOM-
MBIOTEp TOAYIACT UHQPOPMAIAIO B BUAE MOTOKA HYJEU W €IWHUI, U BBIIAET
OTBET.

Anrebpa wMmeeT nemo C MEUCTBUAMU BO BPEMEHU, & TEOMETPUA — C
nPOCMPARCMEOM. ITO ABA OPTOTOHAIBHBIX ACHEKTA HAIIETO MWUPA, U UM CO-
OTBETCTBYIOT OBE PDA3JIUTHBIE TOIYKU 3PDEHUA B MaTEMATUKE. Ta,K 9ITO OAUCKYC-
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CUA WV [UAJOT MEXIy MATEMATHKAME MPOULIOTO 06 OTHOCUTEABHOM 3HAE-
HUV T€OMETPUU U AAreOPHI TPEACTABIAECT COOOU HEYTO OUYEHb, OUYEHb BAXKHOE.

Pasymeercs, e cromno 661 gymaTh 06 5TOM KakK O JUCKYCCUU, B KOTO-
pOU OfIHA CTOPOHA MPOUTPHIBAET, & IPYras BLIUTPHIBAET. S M06I0 mpencra-
BJIATH 9TO C IIOMOIIBIO AHAJOI'MN: ((CJIeJ_'[yeT JNn 6I>ITI) a,JII‘e6pa,I/ICTOM NJINn reo-
MeTPOM?T» TIOX0XKe Ha BOmpoc «IIpeamowin Gb1 BbI OBITH TIyXUM WK CIETBIM ).
Ecnu BBI cienbl, BB HE BUAATE IPOCTPAHCTBO; €CIU XK€ BBl TUyXW, BB HE CJAbI-
[IUTE, & CALIIIAHUE TPOUCXOJAUT BO BpeMeHu. B o6IieM, MbI IpeamouauTaeM
nMeTh 00€e CIIocOOHOCTH.

B ¢uswuke cymecTByeT mpubIM3UTEILHO AHAJIOTUIHOE PA3TPAHUICHUE
MEX Iy KOHIENIUAMI U DKcrnepuMeHTaMu. PUBWKY COCTABAAIOT [IBE UACTH:
TeOpUA — KOHUEIIUU, UAEH, CIOBA, 3AKOHLI — U 3KCIEPUMEHTAILHBIN all-
nmapartT. H CINTAK, 9TO KOHICIIN B IIMPDOKOM CMBICIE CJIOBa I'€OMETPUIHBI,
MIOCKOJBKY OHU OTHOCATCS K TOMY, ITO MPOUCXOIUT B PEATbHOM MUpe. JKC-
MEPUMEHT, ¢ APYTOW CTOPOHBI, GOMBIIE HAMTOMUHAET AIreOpamvdecKoe BhIYU-
CJIeHue. BI)I 9TO-TO nenaeTe BO BDEMEHHU; BBl U3MEPACTE KaKNe-TO BCIUINHEBI]
BBI MOJICTABIAECTE UX B GOPMYJIBI, HO OCHOBHBIE KOHIIEIIUN, CTOAIINE 33 DKC-
MEePUMEHTAMHU, COCTABIAIOT JACTH M€OMETPUIECCKON TPATUIUN.

MoxHO 6BLTO GBI BKIIOYUTE 3Ty AUXOTOMUIO B (PUIOCOPCKUU U JTUTEPA-
TYPHBIM KOHTEKCT, CKa3aB, 9TO aarebpa IId reOMeTpa — 3TO (UCKYIIEHUe
daycrar. Kak BB 3HaeTe, IbABOM B Tpareauu ['éTe mpemmaraetr daycTy BCE,
9TO TOT MOXeTaeT (B JAHHOM CIydae — JI000Bb MPEKPACHOW XKEHIWHBI), B
0o0MeH Ha Ipogaxy ero aymm. Aarebpa — 3TO IbABOIBLCKOE UCKYIIEHUE MaTe-
Maruka. [IpaBor roBopurt: «f1 nam Te6e 3Ty MOUTHYIO MAIIWHY, OHA, OTBETUT HA,
JI000U BOMPOC, KAKOU MoXenaelib. Beé, aTo oT Teba Tpebyercsa, — O0TAATH
MHE CBOIO AVILY: OTKAXMNCh OT N€OMETPHUU, U ThI MOAYUUIIb ITY TyLEeCHYIO
Mvamuny.» (HeiHe BBl MOXeTe moHMMAaTh 1OA Hen koMmnbioTep!) Konewno, Mbr
IpPeANOYUTAEM UMETh U TO, U IPYTroe; BEPOITHO, MBI OBI 3aX0TeIn 0OMAaHYTh
OBSBOJA: CHEMATh BHUJ, 9TO MPOAAEM CBOIO AYINy, W HE OTAATH e€. Tem mHe
MeHee OMACHOCTh I HAIIEH MYIIU 30eCh €CTh, MOCKOALKY, HAMUHAA aarebpa-
MYECKOe BBIYUCJIEHME, BBl IO CYIIECTBY MEPECTAETe AYMATh; BhI MEPECTAETE
IyMaTh r€OMEeTPUYIECKH, BBl MIEPECTACTE JyMATh O CMBICIE.

A TyT HECKOIBKO CypOB K aareOpamcTam, HO MO CyIIeCTBY LeIb aareOphl
BCErfla COCTOANA B MOCTPOEHUM (POPMYIBI, KOTOPYIO MOXHO 3aJ0XUATH B Ma-
[IUHY, TOBEPHYTH PYKOATKY W MOAYIUTH OTBET. BBI B3AAU HEYITO, UMEBIIEE
CMBICT; BBl MIPEBPATUIN €r'0 B (DOPMYJIy M U3BJIEKJIU OTBET. lIpum Taxkou mpo-
uegype BaM HombIe He HYXHO IYMAaThb O TOM, Y€MY COOTBETCTBYIOT B T'eOMe-
TPUU OTAEIHHBIE DTAILI AIre6PANIeCKON BHIKJIAJKNA. BBl TepseTe WHTYUTHUB-
HOE€ TOHUMAaHNE, 1 3TO MOXKET OKa3aTHCA BaXHBIM B Da3HBIC MOMEHTHI. BI)I HE
JMOJIXKXHBI ITOTHOCTBHIO OTKA3BIBATHCA OT I/IHTyI/IIH/II/I! BO3MO)KHO, II032K€ BBI 3a-
xXoTeau ObI BEpHYTHCA K Hed. BoT 9To A moHmMaro mox uckymenuem DaycTa.
A yBepen B ero xoBapcTBe.



14 M. Atpa

OTa AUXOTOMHUA MEXIY TeOMETpPUEd W AareOpou MOpOAWIa TUOPUILI, B
KOTOPBIX OHU CMENIUBAIOTCA, U PaseJeHne MeXay aarebpou u reoMeTpuen
HE CTOJb MPAMOJMHENHO W HAWBHO, KAK A TOJBKO 9TO roBopma. Hampumep,
AIreO6panCTHl IACTO MOMB3YIOTCA AUATPDAMMAMU. UTO TaKOe IUATPAMMA, KAK
HE YCTYIKa T€OMETPUICCKON UHTYUIIAY !

TEXHUIECKWE NPUEMBI B OEJOM

TeHepI) IIO3BOJBTE HepeﬁTH K TeMaM, KOTOPpBIE OTHOCATCA HE CTOJIBKO K
COIEPKAHNIO MATEMATHAKM, & CKOPee K UCIOIb3YEeMBIM TEXHIIECKUM IPAEMAM
u MeTomaM. Sl XOdy ommcaTh HECKOJABLKO OOIMUX METOMOB, IPUMEHAEMBIX B
eJaoM page obaacTen.

TEOPUA TOMOJIOTUI. I[lo Tpaauiuu, TEOPUIO TOMOJOTUU TPAKTYIOT KaK
BeTBbL Tomosoruu. OHA UMeeT AeI0 CO CIEAYIOMEN CATyauen. Y Bac eCTh TO-
MOJOTUIECKOE TPOCTPAHCTBO CO CJIOKHOU CTPYKTYPOU, M BBl XOTUTE W3BJICYID
73 Heé HEeKWe MPOCTHIE CBEJEHWSI OTHOCUTENBHO MOACIETA ABIP WIN Tero-TO
moA00HOT0, KAKWe-TO aqAUTUBHBIE JUHENHBIE MHBAPUAHTHI, KOTOPHIE MOXHO
CBA3ATDL C MPOCTPAHCTBOM CIOXHOU CTPYKTYpPBI. BBI KOHCTpyHpyeTe, eCcau
YTOIHO, JUHENHBIE MHBAPUAHTHI B HEMMHENHOU CUTyaluu. | 0BOpA reomMeTpu-
YECKU, BbI PACCY XK JAETE O IMUKIAX, KOTOPHIE MOXHO CKIAIBIBATEH U BEIYATATD,
7 TOT/Ia TOIYIAeTCA TO, ITO HAZBLIBAETCA IPYIION MOMOJOTHN MPOCTPAHCTBA.
['oMoJ0rusa — 5TO BaXHBLIA AIre6GpanvIecKu NHCTPYMEHT, KOTOPHIA ObLT BBE-
[IE€H B IIEPBOY TOJOBUHE BEKA PAIU MOy YeHUSA WHOOPMAIIAN O TOMOJOTTIECKUX
MPOCTPAHCTBAX. M3 reoMeTpun ObLTa M3BICUEHA HEKad aareGpa.

lomosorus moABAsgETCA U B APYTUX KOHTEKCTAaX. BTOPOU UCTOK TEOPUH T'O-
MOJIOTHY BOCXOAUT K [MALOEpPTY U U3y9YeHUI0 MHOTOWIEHOB. MHOrOWIeHB KaK
(PYHKIMY HETVMHEAHBI, ¥ UX MOXHO TEPEMHOXATH, IEPEXONA K 60JIee BHICOKIM
creneuaM. ['mybokaa uges ['mis6epTa cOCTOATA B TOM, YTOOBI pACCMATPUBATDH
«H AT, TUHEMHBIE KOMOWHAIIAY MHOTOWIEHOB ¢ 00mumMu Hyaamu. OH uckan
o6pasyrommue >TuX uaeaaoB. MHOXeCTBA STUX 06PA3YIOMIAX MOTYT OKA3aTbCA
M30BITOYHBLIMUA. | MABOEPT UCKAT COOTHOUICHUA MEXIY OOpasyioluMu, a 3a-
TeM — COOTHOIIEHUS MeX Iy COOTHOIIeHuAMU. OH MOLYIWI UePAPXUI0 TAKUX
COOTHOIIIEHUN, KOTOPhIE OBLIN HA3BAHBI (TUILOEPTOBBLIMU CU3UTUAMUIY, U DTA
Teopus ['mab6epTa OTKPBLIA MYTh, BECHMa HEOUEBUHBIN, A TMOMBITOK CBE-
CTH HEIVHEWHYIO CATYAIUI0 — W3yYeHWe MHOTOWIEHOB — K juHenHOu. [lo
cymecTBy ['Mab6epT MOCTPOMI CIOXKHYIO CACTEMY JUHEUHBIX COOTHOIICHUM,
KOTOpAad 3aKII0YATA B ce6e HEKOTOPHLIE CBEICHUA O HEIUHEMHBIX OOHEKTAX —
MHOT'OWICHAX.

JTa anrebpamdecKas TeOPU Ha CAMOM [ele AHAJOTUIHA, YIOMAHYTON TO-
TOJOTUIECKON, ¥ HBIHE OHU CIUIABAINCH B TO, ITO HA3LIBAETCA (TOMOJOTHAYE-
cKou aarebpomy. B anreGpanveckonl reOMeTPUY OHUM U3 BETUKUX TPUYMEPOB
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1950-x romoB CTAJO Pa3BUTHE KOTOMOJOTMYECKOU TEOPUU IYIKOB U €€ pac-
MPOCTPAHEHUE B AHAIUTUIECKYIO TEOMETPUIO TPYAAMU (PPAHILY3CKOU IIKOJIBI
Jlepe, Kaprana, Ceppa u I'porenauka. TyT MBI BCTpedaeM KOMOUHAIIUIO U3
Tomosorudecknx uaen Pumana — Ilyamkape, arrebpandeckux ugen ['minoep-
Ta ¥ HEKOTOPOU NO3bI aHAAN3a, NOOABICHHOU [ OaJIaHCA.

OKa3LIBAETCA, TEOPUA TOMOJOTUU UMEET U ellé 60Jee MUPOKAe TPUIOKE-
HUS, & UMEHHO B IPYruX BeTBAX aire6pbl. MOXHO BBOAUTH IPYIIIBI TOMOJIO-
IUH, KOTOPBIE BCEra MPEACTABIAIOT COOON IMHENHBIE 0OLEKTHI, COIIOCTaB/IAEC-
MBI€ HEIWHENHBIM. BO3bMUTE IPyIGL, HATPpUMEDP KOHETHbIE, WIn aareOpsr Jlu:
n TeM, 1 APDYT'UM COIOCTABIAIOTCA I'PDYIIIIbL FOMOJIOI‘I/II‘/)I. Ba.)KHI)Ie IIPpUMEHEHUA
TEOPUU TOMOJOTUN UMEIOTCSA B TEOPUU TUCET, YePe3 MOCPeacTBO rpymnsl [a-
aya. Taxkum 06pa3oM, TeOpUA TOMOJOTHU OKA3AMACH OJHUM W3 MOITHEUIITX
MHCTPYMEHTOB I aHAJIU33, [EeJOr0 PALA CATYAIUN, XapaAKTEPHBIM ABJIEHUEM
B MaTeMaTnke XX Beka.

K-TEOPUA. Bouee mo3gHee MpOUCXOXK IEHUE WMENa, IPYras TEOPUs, BO MHO-
PUX OTHOIIEHUAX BECHBMA, IOXOXAA HA TEOPUI0 T'OMOJOTHUU; OHA, TOJYIUIA
MUPOKUE TPUWIOKEHUA W TPOHUKIA BO MHOTHE PA3AeIbl MATEMATUKU. JTa,
TeOpus MOABUIACE JUIIb B CepeInHe X X BEKa, XOTA €€ KOPHU MOXHO 0OHADY-
KUTH MHOTO pasblire. OHa HazbiBaeTCAa «K-Teopuen» U B AeUCTBUTEILHOCTH
TECHO CBA3aHA C TEOPHEHU MpPeACTABICHHN. Teopua MpencTaBICHUN, CKAXEM,
KOHEIHBIX TPYII BOCXOAUT K MPONUIOMY BEKY, HO €6 CoBpeMeHHas (hopMma,
K-reopus, nmeeT Gosee o3[HEE TPOUCXOXK NEHUE. K -TeOpUI0 MOXHO paccMa-
TPUBATH TAKXE KAK MONBITKY, UCXOAA W3 TEOPUU MATPUIL (B KOTOPOU yMHO-
XeHUe He KOMMYTATUBHO), TOCTPOUTDL A0EIEBBl WX JTUHEUHBIE WHBAPUAHTHI
marpui. Crenbl, pa3sMepHOCTH, ONPEAEIUTENN — DTO a0eTeBbl MHBAPUAHTHI
B Teopum MaTpul, a K-reopus — 5T0 cmocob cucTeMaTusmpoBaTh paboTy
C HUMUN; HHOT/A €€ HA3LIBAIOT «CTAOMILHOUW JUHEHHOHU aareOpoms. Maes sToun
TEOPUM COCTOUT B TOM, ITO €CIM MATpunbl A u B HE KOMMYTHUPYIOT, TO OHU
CTAHYT KOMMYTHUPOBATD, KOTa BbI IOMECTATE UX B OPTOTOHAILHBIE TO3UITUT
B [IBYX Pa3HBIX OJIOKaX GOJBIION MATPUILL. Tak KAk MpeaMeTHI B GOJBIIOM
MPOCTPAHCTBE MOXHO TEPECTABIATH, TO, PACCYXAAd HECTPOTO, MOXHO Ha-
IEeSTHCA, ITO DTOCO YXKE OKAKETCS AOCTATOTHO /A IMOIYICHUS HEKOTOPOU
rHpOpMAIUKA. ITO U COCTABIAET OCHOBY K-Teopum Kak meToma. AHamorus
Mexay K-Teopuen m Teopumerd FOMOJOIMU COCTOUT B TOM, ITO 00€ OHM IILITA-
OTCSA U3BJICYb JUHEWHYI0 WH(POPMAIWIO U3 CJAOKHBIX HEIMHEUHBIX CATYAIUH.

B anre6pandeckou reOMETPHUU 3Ty UIEI0 BIEPBBIE PA3BUWI C 3aMeTaATelhb-
HBIM ycmexoM ['pOTEeHAWK, B TECHOU CBA3U C TOIHKO 9TO OOCYXJABIIEUCA
TEeMOU, & UMEHHO ¢ TEOpPUEH MyIKOB, U CO CBOMMHE paboTaMu mo Teopeme Pu-
mana — Poxa.

B Tomosorun Xupte6pyx u A BOCIPUHAINA STU UEN U TPUMEHUIN UX B IH-
CTO TOTOJOTUIECKOM KOHTEKCTE. B TOM CMBICTEe, B KAKOM paboThl ['poTen uka
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CBA3aHBI ¢ paboTaMu [ mabbepTa Mo CU3UTUAM, HAIIY PEe3YIbTATHI OOIbIIE CBI-
3aHbI ¢ pesyapraTamu Pumana u [lyamkape mo romomoruam, mpuiéM BMECTO
MHOTOWIEHOB QUrypUPYIOT HenpepwiBHbE (pyHKInu. Hamm paboTel chirpaan
TaKXe POJb B TEOPUU WHACKCA DILTUNTUIECKUX JUHEUHBIX OMEPATOPOB.

C mpyrou cTOpOHBI, aArebpanvecKuil ACIEeKT DTOU TEMBI C MOTEHIUAIb-
HBEIME NPWIOKEHIAMHA K TEOPHM 9IUCET ObLT pasBuT Mumaopom, KsmiuieroM
n ApyruMu apTopamu. Ha 3TOM HAIDABICHNMM BO3HHMKJIO MHOI'O MHTEDPECHBIX
BOIIPOCOB.

B ¢ysxumonansHOM aHammse Grarogapsa paboTaM MHOTHX aBTODPOB, B
gacTHocTr Kacmaposa, HenmpepbiBHas K-Teopus Obuia pacnpoCTpaHEHA HA
mekoMmmyTaTuBHbe C*-anre6pol. HempepoiBHbie (DyHKIUHU, ONPEAEIEHHBIE HA,
BCEM MPOCTPAHCTBE, O0OPa3ylT KOMMYTATHUBHYIO aare6py OTHOCUTEILHO
YMHOXEHUA, HO B APYTUX CUTYAIUAX BO3ZHUKAIOT €€ HEKOMMYTATUBHBLIC aHA-
JOTY, ¥ (PYHKIIMOHATLHBIN AHAIN3 OKA3BIBAETCA BECHMA, €CTECTBEHHOU CPEIOn
IUIA BOIIPOCOB TAKOT'O POJA.

Urak, K-Teopus — 3TO emé ogHa 00JaCTh, i€ HMEIbIA PAS PA3JIAIHBIX
pPa3MeNoB MATEMATHKA HAXOMUT A CeOA MOCTATOYHO TPOCTON (HOPMATUIM,
XOTA B KaXIOM CIydae UMEIOTCA BeChbMa TPYIHBIE TEXHUIECKUE BOIPOCHI,
creruuIHbIEe IS JAHHOTO MPEIMETa U CBA3AHHBIE ¢ IPYTUMU €0 ACIeKTa-
Mu. ITOT UHCTPYMEHT HE YHUBEPCAJIEH; CKOPEE DTO YHUBEPCAILHAA CXEMa, C
AHAJOTUAMY U CXOACTBOM MEXY PA3IUIHBIMU CJIYIAAMU.

Anen Konnec nepenéc MHOr e U3 3TUX PE3yJIbTATOB B (HEKOMMYTATUBHY O
IuddepeHnnaIbHEyI0 TeOMETPUION.

3acayXKUBAaeT BHUMAHUA, 9TO COBCEM HEIaBHO BuTTen B paboTax mo Teo-
pum cTpyH (HOBEMIIEMY HAITPABIEHUIO B TEOPETUYECKON (bU3MKE) 0OHAPY KUI
OYeHb UHTEPECHBIE CITOCOOBI, KaK CAEIATh K-TeOpuio eCTECTBEHHOU CPEemIoun
UL TaK HA3BIBAEMBIX «COXPAHAIOIINXCSA BeIUYIUH». Toraa Kak paHbIe CIUTa-
JOCh, 9TO €CTECTBEHHBIM KOHTEKCTOM A HUX ABIAECTCA TEOPUA COMOJOTUM,
Temepb MPeACTABIIETCA, ITO K-Teopus 06ecrnevInBaeT JydIine pe3yIbTaThL.

I'pynnel JIu. IIpyroe obobinatoiree MOHATHE, M OHO HE ABIAETCA IUCTO TEX-
HUIeCKUM, — 9T0 rpymmsl Jlu. B merom rpynnet Jlu, mog kK0OTOpBIMET B IEPBYIO
ovepeib IOHUMATCA OPTOTOHAILHBIE, YHUTAPHBIE U CUMILIEK T CKUE TPYII-
Bl BMECTE C HEKOTOPBIMU UCKIIOIUTEILHBIMEI, CHITPAIN OYeHb BAXHYIO POJIb
B ucropun MareMaTuku XX Beka. Omarb-takym oHu u3BecTHHI ¢ XIX Beka.
Kaxk mssectro, Codyc Jlu 661 HOpBeXCKUM MaTeMaTukoM XIX cromerus, u
on, @emukc Kmenn u apyrue aBTOPHI 3HAMUTEILHO MPOABUAHYIA «TEOPUIO HE-
MPEPBLIBHBIX TPYIIY, KAK OHA HasbiBaiach. [lma Kimenna mepBOHAYAIBLHO >TO
OBLI Iy Th K O0BbEIUHEHNIO PA3IAIHBIX TUTIOB FEOMETPUN — €BKJINIOBOU U HE-
eBKJAMAOBON. XOTA HTa TeMa BO3HUKJIA B NEBATHAIIATOM BEKe, OHA JOCTUTIA
MOIMHHOTO 3aBEPIIEHUA B ABAAIATOM. /IBaAIATHIN BEK TPOIIET MO 3HAKOM
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MOJHOTO TOCIOACTBA TEOPUH I'PYMNI JIX KaK CBOErO poia eIUHOU CXEMBI I
M3yYIEHUA MHOTHUX BOIIPOCOB.

A yxe ormerua poas ugenn Kunenna B reomerpun. Kienn nonuman reome-
TpUM KAK OMHOPOJHBIE TPOCTPAHCTBA, B KOTOPHIX MOXKHO IEPEMEIIATE Mpe/-
MeThI 0€3 MCKAXKEHUsA, U MOTOMY FeOMETPUU OMPENENAIOTCA COOTBETCTBYIO-
[UMU TPYIITAMU B30MeTPui. ' pynna eBKINJOBLIX IBUXEHUN JAET €BKIUIOBY
TeOMETPHIO; TUIEPOOINIECKAA TEOMETPHSA TIOPOXK AAETCA APYyrou rpymmon Jlu.
Taxum 06paszoM, Kax [as O THOPOTHAA MeOMETPUA COOTBETCTBYET WHOU TPYII-
e Jlu. Ho mocuenytomme aBTOpHI, pa3BuBasg reoMeTputieckue paboTsl Puma-
Ha, CTAJIU OOJBIINE 3aHUMATHCA HEOJHOPOIHBIMU M€OMETPUAMU, T'ie KPUBU3HA,
MEHAETCS OT TOYKU K TOYKE W MPOCTPAHCTBO HE UMeEET MIOOATbHBIX CHMMe-
Tpun. Tem He Menee rpynnsl Jlu Bcé emé urpaiu GpyHIAMEHTAILHYIO POJIb,
MTOCKOJBKY OHU MOABIAIOTCA HA MHPUHATEZUMAILHOM yPOBHE, OIarogaps To-
My 9TO B KACATEJIBLHOM MPOCTPAHCTBE UMEIOTCA €BKJIUOBLI KOOp AuHATHL. [lo-
DTOMY B KACATEILHOM IMPOCTPAHCTBE TEOPUA TPymm JIu BOZHUKAET CHOBA, B
0E€CKOHEYHO MaJOM MacmITabe, HO TaK KaK HYXHO COMOCTABIATH Pa3JUTIHbLIE
TOYKU B PA3AUIHBIX MECTaX, TO HYXHO MEPEMEIaTh MPEeIMEeThl U IPU DTOM
WCIOAB30BATh pasaudabie rpynmbl Jlu. COOTBETCTBYIOIYIO TEOPUIO PA3BUI
Omu KapraH, u 0OHa CIyXUT OCHOBOU COBPEMEHHOU AU(MPEPEHINATLHON T'e0-
MEeTpHUU. ITa CXEMa, OKA3AJIACH CYIECTBEHHOU U B TEOPUM OTHOCUTEILHOCTHI
OuHIITeNHA. PazyMmeercsa, Teopusa DUHIITENHA CUILHO CTUMYJIAPOBAIA Pa3-
BuTHE BCen audPepeHnunaibHON MreOMETPUN.

B xome gBagnmaToro CTONETHUA YIOMAHYTHIA BHINIE TIOOAJBHBIN TIOIXO0 [
NpUBEI K M3y IeHuo rpyni JIlu u gudpepeHnuaisHon reOMeTPUR Ha, TI00ATb-
HOM ypoBHe. Ero BaxHOe HampaBieHUe, TpeNCTaBIeHHOe paboTamu Bopems
u Xwupuebpyxa, HajJ0 WHPOPMAIUIO O TaK HA3BIBAEMBIX (XaPaKTEPUCTUIE-
CKHUX KJIACCAX». DTO TOMOJOTHIECKNE UHBAPUAHTHI, KOTOPHLIE CBA3BIBAIOT TPHU
KJIOYEBLIX pa3fiefia MaTeMaTuku: rpynmnbl Jlu, nuddepeHnuaisHyo reome-
TPHUIO U TOIOJOTHIO.

B wmampapaenun, 6omee 6IM3KOM K aHAIM3Y, MBI MOJYYIaeM, KaK Temepb
TOBOPAT, HEKOMMYTATUBHBIN MapMOHUYIeCKUM anaan3. OH 0606ImaeT Teopuio
Dypre, B KOTOPOU pAAbl U uHTErpaibl Pypbe Mo CymecTBy COOTBETCTBYIOT
KOMMYTATUBHBIM IpymnaM JIu Ha OKPYXRHOCTHU U Ha TpAMOU. Kceau 3aMeHuTh
ux 6ojee CIOXKHBIMEA Tpynnamu JIu, MBI TOIyIaeM OUeHb KPACHUBYIO U TOHKO
pa3pabOTaHHYIO TEOPUIO, KOTOPAA CBA3BIBAET TEOPUIO MPEACTABIEHUN T'PYIII
JIn ¢ asamu3oM. IT0 OBLUIO OCHOBHBIM [EJOM XW3HU XapUIll- 1aHIph.

YTo KacaeTca TEOPHUUM TIMCEN, TO BCA «IporpaMMma JI3HTIeHIca», KaK e€
HA3LIBAIOT, OYyAy<IU TECHO CBA3AHA C TeOpHen Xapwuil-JaHIphl, pearn3yeTcs
B pamkax Teopum rpynn Jlu. Kaxgon rpynme Jlu cooTBeTCTBYEeT CBOSA TEO-
pUsA YHUCEa M CBOA MPOrpaMma JIDHDIEeHCa, OCYIECTBIEHHAS B TOU WA WHOU
CTemeHu. JTO MOBIUAJIO Ha MHOTHE PAOOTHI B alreGpaniecKon TEOPUU TUCET
BTOPOU TOJOBUHBI HAIIETO CTOJETUSA. B DTy TEMy BIUCHIBAETCA U U3y ICHUE
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MOAYJIAPHBIX (HOPM, BKIIOUAA MOKAZATEIHLCTBO DHAPIO YAWI30M MOCIETHEN
Teopembr Pepma.

MoxH0 65110 6BI TOAYMATE, ITO IPYIHHI JIU TO-HACTOAIIEMY BaXKHBI JIUIIH
B r€OMETPUIECKOM KOHTEKCTE M3-32 HeOOXOAMMOCTY HENPEPHIBHOTO W3MEHe-
HUS, HO UX QHAJOTY HAJ KOHEIHBIMU MOMAMA MIPUBOAAT K KOHEIHBIM I'PYIIAM,
¥ TAKUM IMYyTEM BO3HUKAET GOMBUIMHCTBO KOHEYHBIX rpymmd. TakuMm o6pasom,
METO/BI HEKOTOPBLIX PA3MEI0B TEOPHUH JIM MPUMEHWMBI HaXe B AUCKPETHOU
CUTYaAIINM — IS KOHEIHBIX WU JOKAJIBHBIX MOJEeN. 31eCh MHOTO paboT, OTHO-
CAMWMXCA K IUCTOU anrebpe; Hanpumep, paboThl, CBI3aHHBIE ¢ mMeHeM ['eopra
JllocTura, rae m3ydaeTca TEOPUA MPEACTABICHUN TAKUX KOHEYHBIX T'PYIII U
BCTPEYAIOTCSI AHAJIOTM MHOTHUX METOOB, YIOMSIHYTHIX BBIIIE.

KOHEYHBIE I'PYMNIIBI. JTO MPUBOAUT HAC K KOHEYHBIM TI'DYIIIAM U HATIOMU-
HAaeT MHE: B CBA3U C KIACCUPUKAIUENA KOHEIHBIX MPOCTHIX TPYII A AOTKEH
NpU3HATHCA B ClaegyiomeM. Heckoabko JeT Ha3am A [ajJ UHTEPBBHIO; B TO Bpe-
MSA KJIACCU(PUKAIMA KOHEIHBIX MPOCTHIX T'PYIIT MOAXOAMIA, K KOHILY, M MEHS
cupocuan, 916 1 06 3ToM gyMalo. Sl OmpoMeTdmBO CKa3ajd, ITO HE CIATAIO €€
0coberHo BaxHou. [IpmamHa COCTOANTA B TOM, UTO, KAK TMOKA3AIA DT KIAC-
cudukaius, 6AIBUIYIO YACTH TPOCTHIX IPYIIN MBI YK€ 3HAIM PAHBIIE, U Tepe-
YeHb MCKJIIOYEHUN ObLT HEBEJUK. B HEKOTOPOM CMBICIE DTO 3aBEPIIAIO TEMY,
HE OTKPBIBAA Yero-TO CylecTBeHHO HoBOro. Korgma cdepa meaTeabHOCTH 3a-
KPBIBAETCA, BMECTO TOrO ITOOBI pACIIUPATHCA, A HE OUYEeHb MEPEXUBAIO, HO,
KOHEYHO, MHOTHME MOU IPYy3bsA, PA0OTAIOIIMe B DTOU 00JaCTH, ObLIN OYEHb U
ouenb cepauThl. [locre sToro mue HaLO OBLUIO HOCHTH HEYTO BPOJE IIyJEHE-
mpobuBaeMoro xuiera)

3/1eCh HAILIOCH CIACUTEIHLHOE UCKII0YeHNe. B 1eNCTBUTEILHOCTH S OTME-
THI, YTO B CIIICKE TAK HA3BIBAEMBIX (CHOPAAUYIECKUX TCPYII) CaMas OOJbIIATL
nonyumiaa uMsa «MorcTpays. fI cuamrTaro, 1¥TO0 MMeHHO OTKpBITHE >TOro MoOH-
CTpa ABUIOCH CAMBIM BIEYATIAIONIM Pe3yabTaToM Kiaaccudukamuu. OKasnbl-
BaeTca, MOHCTp — KpalHe MHTEPECHBIA 3BEPb, U €IIE HE COBCEM IOHATHIN.
31ech 0OHAPYXUBAIOTCA HEOXUTAHHBIE CBA3M C APYTUMU OOJBIIMMEU Pa3e-
JAMU MATEMATUKA — C DUIANTUIECKAMY MOAYIAPHBIMUA (DYHKIIUAMA U [AKE
C TEOPETUIECKOUN (PUBUKOU, HAPUMEDP C KBAHTOBOU TEOPUEN MOMA. JTO OKa-
3aJ0Ch MHTEPECHBIM MOOOYHBIM CleAcTBreM Kiaccupukanuu. Camu mo cebe
KJIACCU(PUKALINM, KAK 5 CKA3aJd, 3aKPBIBAIOT ABEPh; HO MOHCTD €€ OTKPHLI.

BO3IENCTBUE OU3UKUI

Temepsb MO3BOABLTE IEPEUTH K APYTOU TEME, & UMEHHO BO3 JEUCTBUI (PU3uU-
ku. Ha mporsaxenun BekoB pusmka ObLTA CBA3aHA ¢ MATEMATUKOW, U OOUIUp-
HBIE Pa3felbl MATEMATUKN, KAK HAIPUMED UCUUCICHUE OGECKOHETHO MAJBIX,
pPa3BUBAINCEH DAV pemeHusa 3ama4d ¢pu3ukn. BozsMoxHO, B cepequae XX BeKa,
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DTO CTAJIO MEHEE OYEBUIHBIM, MOCKOILKY OOMbIIAS YaCTh IMCTOU MATEMATHU-
KM BECbMa, YCIENHO Pa3BUBAIACH HE3ABUCUMO OT (PUBUKHU, HO B MOCICTHEN
YETBEPTH CTOJETUSA TMOJOXKEHNE BEIIEH ApaMaTUIecKu u3MeHunock. C Bamero
TTO3BOJIEHUS, S MOMPOOYI0 KPATKO OCBETUTH B3aUMONEUCTBUE (PUIUKA C MATE-
MaTUKOW, X B YACTHOCTHU C TEOMETPUEN.

B XIX Beke ['aMuabTOH yCOBEPUIEHCTBOBAJI KJIACCUTECKYI0 MEXAHUKY , BBE-
1A B HEE (pOPMATM3M, HBIHE HA3BLIBAEMBIN TAMUILTOHOBEIM. Kinaccuuaeckas Me-
XAHUKA TMOPOAWIA TO, ITO MBI HA3LIBAEM CUMILIEKTUIECKOU TeOMETPHUEN).
OTa BETBb I'€OMETPUU MOTJA ObI PA3BUTHCA M MHOT'O PAaHbIIE, HO (aKTU4Ie-
CKU €€ CepbE3HOe UCCAeOBAHNE HAYAIOCH B MOCIeHUE nBa necaTuaeTusd. OHa
O0Ka3aJach BeCbMa OGOTATBHIM IO COAEPXKAHUIO pasjieioM reomerpuu. ['eome-
TPUS B TOM CMBICIE, B KAKOM A 3I€Ch YyHOTPEOIAI DTO CIOBO, UMEET TPHU
BETBU: PUMAHOBY I'€OMETPHUIO0, KOMILIEKCHYIO U CUMILIEK TUIECKYIO, COOTBET-
cTBeHHO TpéM Tunam rpynn Jlu. Cpenn HUX CUMILIEKTHYIECKAA TeOMEeTPUA —
HamboNee HOBBIA Pasjea W, BO3MOXKHO, B HEKOTOPOM CMBICAE HaubOIee WH-
TepecHbI. Bo BCAKOM Caydae, OH YPE3BBIYANHO TECHO CBA3AH C (PU3UKOU B
cuIy 06CTOATENLCTB CBOET'O PA3BUTUA B CBA3U C TAMUILTOHOBOU MEXAHUKOU,
a MO3JHEee — B CBA3M C KBAHTOBOU MEXAHUKOMU.

[lanee, ypaBuenus Makceemna, yxe YIOMUHABIIUECA MHOU, OCHOBHBIE JIU-
HEUHBbIE YPABHEHUA DJIEKTPOMATHETU3MA, CTUMYIAPOBATIA PAGOTHI XOMKa, 10
TapMOHUYECKUAM (HPOPMaM M WX MPWIOKEHNWE K aIreGpamvecKon TeOMEeTpHUH.
OTa Teopus OKA3alaCh HEOOBIYAWHO TUIOAOTBOPHOU W MOABENa (PYyHIAMEHT
IO MHOTO€ CAelaHHOe B reoMerpun HaumHad ¢ 1930-x romos.

A yxe rosopwa 06 of6men TEOpUU OTHOCUTEILHOCTH W paboTax OUH-
mrenHa. Pa3dyMeeTcs, OrDOMHBIM BKJAJ BHECHA KBAHTOBAA MEXAHUKA, HE
TOJBKO B CBA3M C KOMMYTAIIMOHHBIMU COOTHOIIEHUAMU, HO, 4TO Oojaee Cy-
[IECTBEHHO, BBIABUB 3HAYECHUE TUILOEPTOBA MPOCTPAHCTBA W CIEKTPATLHON
TEOPUHN.

Bosee koHKpeTHOU 1 04YeBU JHOU OBLIA, CBA3H KPUCTALIOrpadUA B €€ KIac-
CUYECKOM BHIE C CAMMETPUAMEU KPUCTAIAIECKUX CTPYKTYp. Komednbe
TCPYIIIBGI CUMMETPUY, BOSHUKAIONINE HA TOYCTHLIX MHOXECTBAX, U3YIAIUCH B
MEPBYI0 OYepelb W3-3a MPUIOKEHUN B KpucTammorpaduu. B Hamem croserun
0Ka3aJ0Ch, 9TO B (pU3UKE BO3MOXHBI 1 Hojee TyOOKre TMPUWIOKEHUA TEOPUn
rpynm. Y DIeMeHTAPHBIX YacTHI], U3 KOTOPHIX, KAK CIATAETCI, COCTOUT Ma-
Tepud, 0OHAPYXKUINACH CKPBITHIE CHMMETPUY B CAMOM MAJOM MACHITabe; TaM
TIPAYIYTCA TPy JIu, BBl HE MOXETE UX BULETH, HO IPU U3YIEHUN PEATLHOTO
TOBEJICHUSA TACTUIL DTU CUMMETPUM CTAHOBATCA ABHBIMEU. U BBI popMmyaupye-
Te MOJENb, B KOTOPOU CUMMETPUA UT'PAET CYIIECTBEHHYIO POJb; B PA3IUIHLIE
PACIPOCTPAHEHHBIE CEMYAC TEOPUU B KAYECTBE WU3HAYAILHBIX TPYIII CUMMeE-
TPUU BCTPOEHBI MUPOKO w3BeCTHBIE Tpynnel Jlu Bpoge SU(2) nmu SU (3). Ta-
KM 06pa3oM, 3TU TPYINLL JIu BRICTYAIOT B KAeCTBE CTPOUTEIbHBIX OJOKOB
MaTEepUN.
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IIpm »TOM HOABIAAIOTCA HE TOIHLKO KOMHAKTHHIE rpynnsl Jlu. B ¢usuke
BCTPEYAIOTCS W ONPEAeJeHHBIE HEKOMIIAKTHBIE TPYIIBI, HAIPUMED, CPYIHa
Jloperna. Imenno Gpusvku NEepPBLIMEA HAYAJIN W3YIaTh TEOPUIO HPENCTaBJIC-
HUAU HEKOMIIAKTHBLIX TPy JIu. OTHU NpeacTABICHUA NOIKHLI PEATA30BATHCA
B rmib0€PTOBOM MPOCTPAHCTBE, MOCKOJABKY HEIPUBOAUMEBIE IIPEICTABICHUS
KOMITAKTHBIX TPYII KOHETHOMEPHBI, 8 HEKOMIIAKTHBIE IPYIIbl TPeOyoT 6ec-
KOHETHOU PA3MEPHOCTH, U UMEHHO (HUBUKY TMEPBLIMHA DTO OCO3HAJM.

B mocregmen dersepTu XX BeKa, KOTOPYIO MBI TOJILKO UTO 3aBEPIINIHN,
MPOU3O0ILIO HACTOAIIEE HAIIECTBUE HOBBIX UJEU U3 (PUBUKUA B MATEMATUKY.
Bo3MoxHO, 5TO 04HO U3 HAUGOMEE 3AMEYATEILHBIX COOBITAN BCET'O CTOJETHA.
Hagsepnoe, emy caemoBago ObI MOCBATUTH OT/AEABHYIO JEKIIWIO, HO TJIABHOE
3[€Cb — BBIJAIOIICECA BAUAHUE KBAHTOBOW TEOPUU MOJA U TEOPUU CTPYH,
MIOPOMBIIIEE HOBBIE PE3YJAbTATHI, MU U METOAbI BO MHOTHX Pa3IeaaX MaTe-
Maruku. S 31eck uMero B BUAY, 9TO PUBUKA CMOTIN TPEICKA3ATh HEKOTOPHIE
MaTeMaTUYIeCKIe (PAKTHI, OCHOBBIBAACH HA CBOEM MOHUMAHUY (PUBUIECKOU Te-
opuu. Konewno, 570 He ObLIM CTPOrue MOKA3aTEIHLCTBA, HO OHU ONUPAIUCH
HA OYEeHb MOIIHBIA (DYHAAMEHT U3 WHTYUIAU, TACTHBIX CIYIAeB W AHAJIOTUN.
OTHU Pe3yIAbTATHI, IPEICKA3aHHBIE (PU3UKAME, B CBOE BpeMs OLLIN BHOBH IIPO-
BEPEHBI MATEMATUKAMEI U OKA3aJIUCh MO CyIIECTBY BEPHBIMU, MaXKe HECMOTPS
Ha TO, 9YTO MOKA3aTh WX TPYMAHO U MHOTWE W3 HUX EIIE¢ HE NOKA3AHBI IOJ-
HOCTBIO.

Urak, B 5TOM HampaBJIeHUU 33 TMOCAETHUE 25 JET MMEETCS OrPOMHOE IIPO-
aBukeHne. Pe3yibTaThl HOCAT OYeHb AeTAIU3UPOBAHHBIA XapakTep. Puzuku
HE MPOCTO roBopAT: «BoT 5T0 momxkHO 66T npaBuiabHOy. OHE roBopaT: «BoT
TouHaA POPMYyIA, & BOT MEPBBIE AECATH CIydaeB (rae BCTPEIaloTca amucaa, 60-
nee gem ¢ 12 3makavm)r. OHE TAIOT TOYHBIE OTBETHI HA CJIOXKHBIE BOMPOCHI, a
HE KaKWe-TO [JOTaKW; OTBETHI, KOTOPBIE MOXHO BBIYUCIAATH TOIBKO HA, KOM-
npioTepe. KBaHTOBas Teopus MOAA OKA3aJMACh 3aMEYATEIbHBIM WHCTPYMEH-
TOM, OY€Hb TPYIHBIM B MATEMATUIECKOM CMBICIE, HO HEOXWTAHHO IEHHBIM B
CMBICTIE TPUIOKEHUU. DTO NEUCTBUTEIHHO 3aXBATHIBAIOIIAA TEMA, MOCIETHUX
25 mer.

BoT HEKOTOPBIE COCTABIAIOMIAE DTOU TEMBI: PA60OTHI J[OHAIICOHA IO Y€ ThHI-
péxMepHBIM MHOT000pasuiM; paborer Bosra /[xo0HCa 0 MHBAPUAHTAM y3I0B;
3epKaJbHAsS CAMMETPHUA, KBAHTOBLIE I'PYIIILI; U [JIA MOMIHOTHI S YXKe YIIOMAHYJI
Mosuctpa.

Kaxkos npeamer Bcero sroro? Kak s yxe ymoMmusam, 1BaIIATHI BEK YBU-
el POCT FIUCIA W3MEPEHUN, KOHIUBIIAUCA 6€CKOHETHOCTHI0. DU3UKU MONLTH
nagbine. B KBAHTOBOU Teopuu OHU (PAKTUIECKU TBLITAIOTCA BECHMA, TOAPOGHO
MCCIeNOBATh O6ECKOHETHOMEPHOE MPOCTPAHCTBO B ruybwHy. Beckorewunomep-
HBIE TMPOCTPAHCTBA, C KOTOPBIMIA OHM WMEIOT [el10, — ITO OOBITHO (PYHK-
IMOHAJIBHBIE TPOCTPAHCTBA Pas3sHOro poga. OHU OYEHb CIOXKHO YCTPOEHHI,
HE TOJIBKO M3-33 OECKOHEYHOM Pa3MEPHOCTH, HO CIOXKHA W mMX aarebpa, a
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TaKXe TeOMeTPHUSI U TOIOJOTHA, U C HUMU CBA3AHBI OOJBIINE IPyHIBl JIm —
6eckonesHOMepHBIE rpynnsl Jlu. I Tak ke kak Ooabmime pas3enbl MaTeMa-
Trku XX BEKA CBA3AHBI C PA3BUTUEM C€OMETPUU, TOMOJOTWHU, AJreOpHI U
aHAIM3a Ha KOHETHOMEDHBIX rpynnax Jlu m MHOr0o0o6pasmax, >Ta JacTh Pu-
BWKU CBI3aHA C AHAJOTUYHBIMU WMCJACTOBAHUAMU B OECKOHETHBIX Pa3MEPHO-
CTAX; 5TO, KOHEYHO, COBCEM APYyTras UCTOPUI, — HO C OrPOMHBIMU PE3YJIbTa~
TaMU.

[Io3BonbTE TOACHUTEL DTO 4yTh moApobHee. B KBAaHTOBBEIX Teopuax MmO-
Js [eJ0 TPOUCXOAWT B MPOCTPAHCTBE W BPEMEHU; MPOCTPAHCTBO CIUTACTCA
B [IEUCTBUTEILHOCTH TPEXMEPHBIM, HO CYIIECTBYIOT YIIPOIIEHHBIE MOIEIN, B
KOTOPBLIX PACCMATPUBAETCA ONHO M3MepeHWEe. B 0THOMEPHOM IPOCTPAHCTBE
7 OJHOMEPHOM BpeMeHU (PU3WKU OOBITHO BCTPETAIOTCA, TOBOPA MaTEMaTH-
9eCKH, ¢ TaKUMU TpyHOIaMu, Kak rpynmna guddeoMopdu3MoB OKPYKHOCTHA
wiu rpynna audg@epeHnupyeMbIX 0TOOPaXEHIN OKPYXHOCTA B KOMIAKTHYIO
rpynmy Jlu. [IBa >Tux BaxXHeWmux mpuMepa GECKOHEYHOMEPHBIX rpymrn Jlu
MOABIAIOTCA B KBAHTOBBIX TEOPUAX IOJSA MPU PACCMOTPEHUU TAKUX Pa3Mep-
HOCTEMU, ¥ HTO BIOJHE OCMBICICHHBIE MATEMATAIECKIE OOBEKTHI, KOTOPBIE YKe
HEKOTOPO€ BpeMs U3YIAI0TCA MATEMATUKAMU.

B Takux (141)-MepHBIX TEOPUAX MOXKHO B KAIeCTBE IIPOCTPAHCTBA-BPE-
MeHU! B3ATH PUMAHOBY HOBEPXHOCTBH, W 3TO HPUBOAUT K HOBBIM PE3YJIbTa-
TaMm. Hampumep, mpoCTpaHCTBO MOAYJIEN PUMAHOBBIX MOBEPXHOCTEW TaHHO-
ro pofia — DTO KIACCUYECKUU OOBEKT, BOCXONAIIAUA K JEBATHAIIMATOMY
Beky. KBaHTOBas TEOpUs MO MPUBEJIA K HOBBIM PE3yJIbTATAM OTHOCUATEIBHO
KOTOMOJIOTHY 3TUX MPOCTPAHCTB MoAyaen. [[pyroe MOBOIBLHO MOXOXKee MPO-
CTPAHCTBO MOXYJEN CBA3AHO C MIOCKUMU (G-PACCIOCHUAME HAJL PUMAHOBOU
MTOBEPXHOCTHIO POMa ¢. DTU MPOCTPAHCTBA OYEHb WHTEPECHBI, U KBAHTOBASI
Teopus MOAAd JAET AJAA HUX TOYHBLIE PE3yAbTATHI. B 9YaCTHOCTH, MMEIOTCA 3a-
MedaTeabHbIe (GOPMYJIBI Aai OOBEMOB, T'le UCHOJL3VIOTCSA 3HAYTEHUS N3€eTa-
dyHKIIAN.

[lpyroe mpuioxeHne TaKUX TEOPUU CBA3AHO C MOACIETOM KpuBHIX. [lomy-
CTHUM, BBl PACCMATPUBAETE TLIOCKUE AITeOPANTIECKUe KPUBBIE TAHHOU CTEIeHN
¥ TAHHOTO TUIA W, HAIPUMED, XOTUTE 3HATH, CKOJBbKO M3 HUX IPOXOIAT “Iepe3
TaKOe-TO MHOXECTBO TOYEK. 10raa BbI CTATKABAECTECH C MEPEIUCIUTEIHHBI-
MM IpoOaeMaMu AIre6panvdecKor reOMeTPUd, KOTOPLIE ObLIN KJIACCAIeCKIMI
B mpomwioM Beke. Ouu oveHb TpyaHbl. OHU OBLIM PEIIeHBI C MOMOIUIBI0 CO-
BPEMEHHOT'O alnapaTa, KOTOPLIN HA3BIBAETCA (KBAHTOBAA KOTOMOJOTUAY, U
DTO TOXKE JACTDb CIOXKETa, OEPYIIEro HAIAJIO B KBAHTOBOU Teopuu mossa. Mox-
HO pacCMOTpeThb 1 60jlee TPYIHBIE BOIPOCHI, OTHOCAIMINECA K KPUBBIM HE HA
IIOCKOCTH, 8 HA MCKPUBIEHHBIX MHOT000pA3UAX. JTO Apyras 3aMedaTelbHaAsd
UCTOPUS C KOHKPETHBIMI PE3yJbTaTaMM, N3BECTHAA M0 HA3BAHUEM 3E€PKaAIb-
HOU CUMMeTpuM. BCE 5TO BO3ZHUKAET M3 KBAHTOBOUW TEOPUU IMOJA B PA3MEPHO-
cru 1+ 1.
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Ecaun mo6aBuTh OAHO W3MepeHUe, MOJYyIUB ABYMEDPHOE MPOCTPAHCTBO U
OJIHOMEPHOE BPEMs, TO 3/I€Ch MOABIACTCA TEOPWUSI WHBAPUAHTOB Y3JOB, IIPU-
magrmexaman Bosuy [xoucy. Ona momyvmia usAmHOe OOBACHEHUE — WA
HUCTOIKOBAHUE — B TEPMUHAX KBAHTOBOU TEOPUU TOJA.

Orcroia e BO3ZHUKAIOT W TAaK HA3BIBAEMBIE «(KBAHTOBLIE Ipynnbh. B HUX
0COGEHHO 3aHATHO HA3BaHUE. JTO, GecCropHo, He rpynnsl! Ecau Be mompocu-
Te MEHd OaThb ONpefeleHne KBAHTOBOU 'PYIIbLI, MHE MOTPeOyeTcsa eme moJ-
9aca. JTO CIOXKHBIE OOBEKTHI, HO HET COMHEHUsA, YTO OHU TIyGOKO CBA3AHBI
¢ kBauTOBOU Teopuen. OHM BO3HUKIN U3 PUBVKY, & HLIHE PEATHLHO TPUMEH-
OTCA JaXe CTPOrMMU adrebpancraMu, KOTOPhbIE UCIOIL3YIOT WX IIPHU OMpee-
JEHHBIX BBIYUCICHUSIX.

Ecmun mbl cuenaeM emé oAuwH IIar, mepeugsa K MOJHOPA3ZMEPHOU TEOpUU
(Tpm wW3MepeHWs ILTIOC OAHO), TO UMEHHO €l COOTBETCTBYET TEOPHUA te-
THIPEXMEPHBIX MHOr0OOpasun [[OHAIICOHA, W UMEHHO TaKasd TEOPUS IOJA
oKazaja HambOoJbIlee BO3AEUCTBME HA MaTeMaTWKy. Hampumep, oHa mpu-
Besa 3enbepra m BuTTeHa K MOCTPOEHMIO ANBTEPHATUBHOU TEOPUU, KOTO-
pad OCHOBAHA HA (PUIUIECCKOU WHTYUIUHU, HO AAET U BEAUKONEITHBIE MaTe-
MaTUYeCKNe pPe3yJbTaThl. Bcé »To — oTmenbHble mpuMepbl. EcTh m MHOTO
IpYTHX.

Emg ects Teopus cTpyH, u 370 yx)e npougenusi sran! Heobxogumo cka-
3aTh u 0 M-Teopun; OHa 6GOraTa COMEPKAHUEM U TAKKE MMEET MEALIU DAL
MaTeMaTUuIecKnX acuekToB. [loaydeHHbie 31eCh pe3yJabTATHI €MIE 10 KOHIA,
HE YCBOEHBI U J0OJIT0 HE OCTABAT MATEMATUKOB 6€3 PabOTHI.

N CTOPUYECKOE PE3IOME

A TEnepb MO3BOJBTE IIOABECTHU Kpa,TKI/II‘/)I NUTOr. HOBBOJII)TG B3IVIAHYTH Ha
UCTOPHUIO B HEJIOM: ITO XK€ IIPOU30ULIO B Ma.TeMa,TI/IKe? He CTpeMsacChb K CTPO-
roctu, 1 O0b1 coegumama XVIII u XIX cromeTus, HA3BAB 5TO BPOU KIACCH-
YeCKOU MATEMATUKU; B 3Ty BMOXY, CBA3AHHYIO NI HAC ¢ JDWIEpoM u [ayc-
COM, CO3/IaBaJaCh W Pa3BUBAIACh BCA BEIMKAA KIACCUYIECKAA MATEMATHUKA.
MoxHO 6BLIO TOAYMATL, UITO HACTYIAET KOHEN MaTeMaTWKu, HO XX BeK
0Ka3aJICA, HA060POT, MO-HACTOAMEMY MIOAOTBOPHBIM. O6 DTOM f ¥ TOBOPMI
3/€Ch.

T'oBopsa HecTporo, XX BeK MOXHO pa3JeduTh Ha IBE MOJOBUHBI. MHe Tipes-
CTAaBJAAECTCA, YITO IEepBasd IIOJOBUHA IO INPDEUMYyHIECTBY ABIAIACH, KaK g 93TO
HA3BIBAIO, (IMOXOU CIEIMUAIMIANUMY. B 3Ty 310Xy OBLI OYEHb BIUATEICH TIO.-
xon 'mabbepra: meITaThCA BCE (HOPMAMU3OBATH, AKKYPATHO OMPENEINTh, a
3aTeM MOCAENOBATEILHO AeNaTh B KaXAOU 00JacTU BCE, ITO BO3MOXHO. C
DTOU TEHEHIUEN, KaK s CKa3aJl, acCCONMMpyeTca nMa Bypbaku; 31ech BHUMA-
HUE COCPENOTOYEHO HA TOM, ITO BBl MOXETE CAeIATh B JAHHOE BPEMI B paM-
KaX OIPEeNeJEHHBIX CHCTeM, airebpamvecKux WIM WHBIX. BTOpas momoBwHA
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XX Beka B ropasmo OOJbIIEN Mepe CTala, KaK A Obl BBIPA3BWICA, «IIOXOU
00BEIMHEHUAY , KOT' [, TPAHUIIBI HAPYIIAIOTCA, METOIBI TIEPEHOCATCA U3 OJHON
00JaCTH B IPYTYIO U UAET KOJOCCAIBHOE CKpemnBanune. HasepHoe, 5TO cBepx-
VIOpPOIIEeHWEe, HO S OyMAal0, ITO OHO KPATKO BBIPAXKAET HEKOTOPBIE ACIEKTHI
Pa3BUTHUA MATEMATUKA B X X BEKE.

Yro xe MoxHO ckazaTh 0 X XI Beke? f yxe rosopui, aTo X XI Bek MoxeT
CTATh DIIOXOM KBAHTOBOX MATEMATHUKU WK, €CIA YTOJAHO, 6€CKOHETHOMEDHON
MaTeMaTuKu. 1To 5To MOrio 6bI O3HAYATH! KBaHTOBAA MAaTEMATHKA O3HATA-
€T, B IIUPOKOM CMBICJIE, (ITOIMHHOE IOHUMAHNE AHAIN3A, TEOMETPUM, TOMOJIO-
rum, AIre6psl B PA3IUIHBIX HETMHENHBIX (PYHKIIMOHAILHBIX IIPOCTPAHCTBAXY,
a (IO IMHHOE TTOHUMAHUE) A MEHS O3HAMAET, UTO HAUEHBI BIIOJHE CTPOTHE
JOKA3aTETHCTBA, BCEX TEX 3aMeYaTeIbHBIX (PAKTOB, O KOTOPHIX PA3MBIILIAIN
PU3UKNI.

Hamo ckasaTh, 9TO €Cau BB MOAXOMUATE K OECKOHEYHOU PA3MEPHOCTH HA-
WBHO ¥ 33a€T€ HAUBHBIE BOMPOCHI, TO OOBIYHO BhI MOIYYa€TE HEBEPHBIE OTBE-
THI, JUOO XK€ DTU OTBETHI OKA3BIBAIOTCA TIynbiMu. WHTYynuIMs, TpUMEHEHUA 1
MOTHUBUPOBKH, CBA3AHHBIE C (PUUKOU, TTO3BOMMIN (PUBUKAM 33TATH PA3YMHEIE
BOIIPOCHL 0 GECKOHETHON PA3MEPHOCTH UM CAEIATH BECHMA TOHKWE BEIIW, KO-
TOPBIE NPUBOJAM K OCMBICIEHHBIM OTBETAM. TaK 9TO 3TOT IIyTh pa3pabOTKU
OGECKOHEYHOTO AHAMU3A OTHIOAbL HE MPOCT. 34eCh HEOOXOAMMO AeUCTBOBATD
pasyMHO. Y HAC B PyKaX MHOXECTBO HUTed. [lepem HaMu JeXUT KapTa: BOT
9TO CIEAYET CAENATH, HO MYyTh EIIE JOJOT.

Yro emé moxer npousouTu B XXI Beke? fI 6bI X0Ten OTMETUTH HEKOM-
MyTaTuUBHyI AuddepeHnuaibuyio reomeTpuio Konreca. JTa BeIUKOIETHASA
ob6obrmmaromas Teopusa cozgana Amenom Kommecom. 3mech OmaThH coequHAET-
ca Bcé. CoenuusaeTrca aHanus, aireOpa, reOMeTpUs, TOMOJIOT K, (PU3UKA, Te-
OpUs YUCEN, W BCE DTO BHOCUT CBOU BKJIAM. JTa CXEMa MO3BOJAET AEIATh B
KOHTEKCTe HEKOMMYTATUBHOT'O AHAAU3A TO, ITO OOBIYHO AetafoT nuddepeH-
IUaIbHBIE T€OMETPHI, BKIYAA B3aUMOAEACTBUE C TOmoJornen. KeTh Beckue
OPUYUHBL, ITOOBI XOTETh DTO CAEIATH: NPUIOKEHNUA (BO3MOXHBLIE WUIN HET) B
TEOPUU TUCEN, TeOMETPUH, AUCKPETHBIX IPYNNAX W T.A., & TakKke B (pu3HU-
ke. Centuyac Kak pas3 MCCIEAYETCS WHTEPECHAS B3aUMOCBA3L ¢ ¢usukon. Kak
JAJIEKO DTO MOUIET, Yero yAacTCa QOCTUYbL — DTO ell§ TPEICTOUT YBUIETD.
A ompemenréHHO 0XUAAI0 3HAYATEILHOTO PA3BATUA HTOU OOJACTHU TO Kpau-
HEU Mepe B MEPBOM AECATUICTUN CAEAYIOMEr0 CTOIETHS; MOXET OBITh, 3[1€Ch
HNOABUTCA CBA3BL C TAK W HE MOCTPOEHHOW M0 CHX TOP (CTPOrou) KBAHTOBOU
TeOpHuen MOJA.

[lBuraschy B APYyroM HAIPABICHUU, MBI HAXOIUM TAK HA3BLIBAEMYIO «apud-
METUYECKYI0 T€OMETPHUIOY WIM TeOMeTpuio Apakemosa, KOTOpPasg CTPEMUTCI
00BEIMHUTEL KaK MOXHO OOJbIIE U3 AIreOGpamvdecKod reOMeTPUU W HEKOTO-
PBIX Pa3/IeJOB TEOPUU UUCET. DTO OUYEHb IIOA0TBOpHAA Teopusd. OHa XOPOIIO
Havama, HO BIOEPEIN emé AOIrui myTh. KTo 3HaeT?
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Komewno, Bce 5Ty HampasieHus cOmpukacaioTca. S1 oxumgaro, 9To pusuka
PACIIPOCTPAHUT CBOE BJAUAHUE MOBCIOAY, JaXKe B TEOPUIO 9UCET; DHAPIO Y AII3
HE COMVIACEH, W TOJIHLKO BPEMsA JACT OTBET.

BoT koHTYpBI, KOTOpBIE I MOT'Y PAa3IAYATH B MPEACTOAIIEM IeCATUICTHH,
HO €CTh M HEYTO TAaKOe, IYTO A HA3BIBAIO MXOKEPOM B KOJOIE: CIIyCK B T'eOMe-
TPUI0O MAJIBIX pa3zMepHOCTen. PamoMm co Bcen GECKOHEYHOMEPHOU (PaHTACTH-
KOU T€OMETPUA MAJBIX Pa3MEPHOCTEN MPUBOJUT B cMyIneHue. PazMmepHocTu,
C KOTOPBIX MBI HAYMHAINA, C KOTOPHIX HAYAHAIMA HAIIU TPEIIIeCTBEHHUKA, BO
MHOTHMX OTHOIIEHUSAX OCTAIOTCA 3aragkou. MBI HA3BIBAEM «(MAJBIMUY Pa3Mep-
moctu 2, 3 u 4. Bor mpumep: paGorel TépcToHA IO TPEXMEPHOU TEOMETPUN
HANPABIEHBI HA KIACCH(PUKAIAID TeOMETPUR, KOTOPHIE MOXHO PEATn30BATD
Ha, TPEXMEPHBIX MHOTr000pas3uax. JTa TEOPUsA ropa3io TiIyOXke ABYMEPHOU.
[Iporpamma TépcToHa eme OTHIOAL HE 3aBEPIIeHA, U €€ OCYIIECTBJICHUE, He-
COMHEHHO, CTaJ0 ObI KPYIHEUIIAM YCIIEXOM.

[lpyrou 3amedaTelbHBIN TPEXMEDHBIM CIOXeT — 5T0 paboTbl Booma
[lxoHCca, 9bu ugen mo cyiecTBy npuiud u3 dpusuku. OHU AI0T HOBYIO WH-
dopMaImo 0 TPEXMEPHOM CJIydae, TMOYTH OPTOTOHAIBLHYIO K TOHU, KOTOpAd
comepXuTCcA B mporpamme Tépcroma. Kak cBa3aTh BMecCTe DTH IBa CHOXe-
Ta — OCTAETCA TPYIHEUIEN TPOOJEMOU, HO HEJABHO MOABUINCH HAMEKU HA
BO3MOXHOCTH MOCTa. Tak ITO BcA BTa 061aCTh, HE BBIXOAAMIAA 33 IIPEIEIbI
MAJBIX PA3MEPHOCTEN, TOXE UMEET CBA3U C (PUIUKOU, HO IIPU DTOM OCTAETCA
MO-HACTOAIIEMY 3ara,JOIHOMN.

Haxownern, s xorea 661 OTMETUTH, UTO B (PU3UKE BECHMA 3AMETHYIO POJIb
UTPAIOT «IBOUCTBEHHOCTHY. DTHU NBOUCTBEHHOCTH, BOOOIINE TOBOPS, MMOABIA-
IOTCA TOT/A, KOTJ3 KBAHTOBASA TEOPUA UMEET [BE Da3Hble Peaju3alluy B
KJIACCUIeCKOM caydae. [IpocTou mpumep — ABOUCTBEHHOCTH MEXIY MOJO-
KEHUEM ¥ UMIYyJbCOM B KIACCHIECKOU MexXaHuke. [Ipum »TOM MpOCTPAHCTBO
3aMEHACTCA ABOUCTBEHHBIM K HEMY, U B JUHEUHBIX TEOPUAX 3TA JBOUCTBEH-
HOCTh — HE UTO WHOE, KaK npeobpasoanune Pypre. Ho 1wem 3amenuTs mpe-
ob6pazoBanre Dyphe B HEIMHEUHBIX TEOPUAX — TPYyAHAA mpobiemMa. Boib-
mue pasfenbl MATEMATUKYM CBA3AHBI ¢ OOCOOIIEHWEM [IBOUCTBEHHOCTEW HA,
HeIWHEeNHbIe cuTyanuu. [loxoxe, 9T0 QU3UKU 3aMeYATETHLHO YMEIOT 3TO Je-
JaTh B TEOPUAX CTPYyH U B M-Teopum. 3aech OAUH 33 OPYCUM TOABJIA-
IOTCA MPUMEPHI YAUBUTEILHLIX ABOUCTBEHHOCTEUW, KOTOPBLIE CIYXAT B
[IUPOKOM CMBICTE 6ECKOHETHOMEPHBIMY HETMHENHBIMU BapUAHTAMU Tpeobpa-
soBauuu Pypre u, moxoxe, paboraror. Ho moHMMaHWE DTUX HEIUHENHBIX
OBOMCTBEHHOCTEN TaKXke MPENCTABIAETCA OTHOM M3 OOJBLIIMX 3a4ad CICeIy-
FOIIEr0 CTONETHUA.

Haseproe, Mue caegyer 31ech 0CTAHOBATHCA. PaboThl MHOTO, U CTapOMy
YEMIOBEKY BPO/Ie MEHS 09€Hb MIPUATHO FOBOPUTH 00 DTOM ¢ MHOXECTBOM MOJIO-
IIBIX JIIOIEU BPOJIE BAC; OYEHb MPUATHO, 9TO I MOT'Y CKA3aTh BAM: B CIEAYIOMIEM
CTOJETUU [JA BAC HAUAETCA MHOTO PA0OTHI!



