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MaTemMaTH9IeCKHMA MUP

O6 VBane ['eopruerude [leTpoBckom

lent coero marugecatuiaetTus IOpuu Vsanosuyd Maunua o6basui «/IuéMm
OTKPBITHIX ABepeny. U A pemmit BOUTH B 3Ty «OTKPBITYIO ABEPby. U, KOHEYHO,
OKA3aJICA CAMBIM CTAPIIUM CPEIU MOJOABIX U COBCEM IOHBIX y4eHMKOB FOpus
UBanosuya. Ho 3aBa3anca oOumi pa3roBop, OH KAKOE-TO BPEMS MOPXAT OT
TEeMBI K TeMe, IIOKa BAPYr He 3anepxkaici Ha mmeHun VBama ['eopruesmta
ITerposckoro. [las Moaogéxu 510 rMsa OBUIO TOYTU HE3HAKOMO, BIIPOYIEM, HE-
KOTOPBIE CABIIAIA O [IeTPpOBCKOM, HO TOIBKO KaK O MATEMATHKE. A MeH:A u
FOpus VBarnoBuva o1eHb MHOTO€ CBA3BIBAJIO C HALIUM OBIBIIAM PEKTOPOM. MbI
npenanuch BocnoMuHauuaM, u Bapyr FOpun Usanosuv ckasasu, 9T0 rae-To, TO
au B «llpupome», To 1u «3HaAHUU-CHIe», OBLIA HE3ATOATO M0 TOrO OIMyOInKOBAa-
HBI (HEBBIJYMAHHBIE PACCKA3B) U3BECTHOTO COBETCKOTO acTpodusuka (B Ty
nopy yxe nokounoro) Wocuda Camomnosmua I[llkaosckoro. Onuna m3 sTumx
paccka3oB Obur mocssmeH snu3ony ¢ [lerposckum. Tam, o croBam Manuna,

COMepKATOCH YTBEPXKMeHUE 0 TOM, 9TO — Mo oneHkaMm IllkaoBckoro — Ile-
TPOBCKUU COBEPIIWI B XKU3HU HE MeHee decamu mutcad no6peix gern. Cpasy
XK€ TMOCHIIAIUCH BOIPOCH — OTKY/a B3AJaCh Takasd mudpa? Kak oHa ObLia

nmoxydena? FOpun MBaHOBUY cTad HaBaTh KAKUE-TO MOACHEHU, HO PA3TOBOP
MOBOJBHO OBICTPO COMJICA C TEMBI.

... Kak »T0 6bLI0 HEZABHO, a KaXeTCIi — TOJBKO Buepa. Ha camom mere
npomwio YeTweipHaaAnaTh Jet! U kakux ger! B wactaocTu, Opun Msanosut,
KOTOPOMY HE TO3BOJIOCH B Ty MOPY MEPECEKATh IPAHUIY JIOOE3HOTO OTete-
cTBa, cmenua Poccuio Ha ['epmanuio, Mocksy na Bown, rge cranr omHuM u3
nupekTopoB UuctuTyTa Ilnanka... Muoroe xanymno B JleTy, HO MHe no cmx
mop He AaeT MOKoA 3Ta «oueHka HIkmoBckoroy»: decamsv muicau dobpwviz dea.

A mocrenerHo yBepOBaa B €€ CIPaBeAanBOCTb. MOXHO IOMEYTATEH O TOM,
9T0 KOrga-HuOyab OyaeT omyOaImKoBaHA KHUTA «/lecATb THICAY AOOPBIX mea
Usana l'eopruesuyva [lerposckoror. MuOrme MOryT BHECTH CBOU BKJIAN B €€

MaTemaTuyeckoe npoceewenue, cep. 3, eoin. 6, 2002(5-13)



HAIUCAHWE. 3/eCh A XO4Iy MPEACTABATH HECKOIBKO paccKa3os o lleTpoBckom,
KaK JeJ0BEKe, BepuuBimeM a06po.

Ha3oBy HEKOTOpBIX U3 JIO/EeH, BHICOKO IeHuMbIX UBarnom ['eoprueBuyem,
KOTOPBIM OH CTAPAJICA [eJaThb A00pbie aena. Bermo mpouaéMca mo HAYALy
andaBuTa.

Bragumup Muxannosuya Anekcees u Buaagumup Uropesuyd Apuoabn Obi-
I B HEMHOTOYMCJIEHHOM PALY TE€X MATEMATHKOB MOEr0 MOKOJEHWS, KOTO-
pble moab30Baauch ocobbiM noBepueM VBana ['eoprueBmya, KOMy OH 3BOHWIII
IJIsL TOTrO, 9TOOBI BBICAYIIATH WX COBET IPU Pa3peleHuu TPYAHOU TpOoOie-
mbl. (Kpome mux 6putz emé FOpun Vsanosud Manun, Bragumup Augpeesud
YCmeHCKul; K IUCILY JIOLEH, MOAb30BABIINXCA BHICOKUM aoBepueM Mpama [e-
oprueBrva, ObLIM TaKrWe 3aMEYaTEIbHBIC JIOAUA IyTh CTAPIIErO MOKOJICHWUS,
kak Cepren Bacunbesuu Pomun, ['eoprunn Esrenvesuu Hlunos, Nocud Ca-
moumnosud IknoBckui. )

Bricouanmui BKyc Ha JIOged — mOpasuTenbHaa depra Wsana [eoprue-
BUYA, C HEE pa3yMHO HavaTh. Baagumup Uropesud ApHoabn He pas mucai o
BIUAHUU, OKa3aHHOM Ha Hero VBanom ['eoprueBmtem IleTpoBckum; o 106pBIX
nenax IleTpoBckoro MHe MHOTO pacckasbiBaa u Biaaguvup Muxanmosud Ajek-
cees.

U IMasen CepreeBud AneKCaHAPOB MPUHAIEKAT K TUCIY TEX MPOPecco-
poB, koTopbiM UBan ['eoprueBud okaswiBax ocob6oe nokposurenasbeTso. (K ux
qucay orHOcwica u Auapen Hukonaesua Konmoropos, u BooOie Bce Te, KTO
IapPCTBOBAJ HA MEXMATE B OBl MOEU IOHOCTH, KOI'a HAIl (PAKyJIbTET Hepe-
KUBAJI CBOIO 30J0TYI0 mOpy.) dmcao nobpbix gen masa pakyabTeTa, AIs MaTe-
MaTuku, aag Maremarudeckoro O6mecTsa, coBepménHbIX [leTpoBckum depes
STUX JIOAEH OUPOMHO, M MOXET COCTABUTH OTAEAbHBLIA OOJIBLIION IEpPEeYeHb.

Bcnomuaum Penukca Anexkcangposuta Bepesuna... B madane matuaecs-
Toix TonoB, KIICC yaensana oueHs 60abli0e BHUMAHNE MATEMATAIECKOMY 006-
Pa30BaHUIO, ¥ IIOTOMY JIyYIINE BBITYCKHUKN HAIIErO (PaKyJbTeTa, TAKUE KAK
Denukc Anexcanaposud Bepesun, Uinba Wocudosua Ilarenkun-llanupo u
MHOTHEe, MHOTHE [DPYyTHe 3aMeYaTeJbHbIE CTYJEHTHI MEXMATa, HAIPABIAIACD
HE B acCOupaHTypy dakyJbTeTa, a Ha paboTy B MIKOJILI PA0OYIEN MOJOMAEKU U
B IPOBUHIMAJIbHBIE IKOJILI B MAJEHBKUE TOPO/a. .. bepe3nn paboTast B MIKO-
Jae paboden Mmomoxéxu B Mockse, Uaba MocndoBud — B OOBIYHOM LIKOJE B
OpexoBo-3yese.

UBan ['eoprueBu+ xe mMen B Ka9ECTBE HEIPEMEHHOTO XW3HEHHOT'O IPUH-
[MATa OCTABIATD JYYIINX BHITYCKHUKOB B MockoBckom YuuBepcurere. OH 3a-
qucaua Bepesmua B 1956 rony B mraT HayYIHBIX COTPYIHUKOB, MUHYSI OOBIT-
HYIO TPOUEnypy MOAOOHBIX 3aYUCAEHUU, W BBI3BAB OypPI0 BO3MYIIEHUU TeEX,
KTO cauTaj cebsa 00I3aHHBIM ONPEIENATh KA POBYIO IOJATUKY B HAIIEM Y HUA-
Bepcutere. U [larenkun-Illanupo coTpyauuydan Ha moacTaBku B MoCKOBCKOM
yuauBepcureTe buarogaps Usany ['eopruesumty.
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Mapko Mocudosud Buimmk 00g3aH ILIOAOTBOPHEHUIIEMY IIEPHOAY CBOEU
XKu3HU, CBa3aHHOMY ¢ MockoBckum yauBepcureTroMm, Usamy [eoprmesBumtay
ITerpoBckomy.

Uspanas Mouceesnd 'enbdang u IlerpoBckunn — 3T0 ocobas riaBa UCTO-
pun maremaruku u MockoBckoro yumsepcurera. VBan ['eoprumeBu< odenn
BBICOKO meHma Wspamas MouceeBrnda, MHOrO gejaa HOOPBIX Aea IS HEro u
€ro YYIeHUKOB, TOCTOSHHO COBETOBAJCA C HUM B TPYIHBIX BONPOCAX MaTEMa-
TUIeCKOU W YHUBEPCUTETCKON Xu3HU. B gacTHOCTH, co3nanue Kapenpor O6-
mux npobaeM yIpaBIeHUs, Ha KOTOPOU MHE JOBEIOCH MPOPA0OTATH CBBIIIE
TpUALATH JeT, 66110 ocyiiecTBIeHO lleTpoBckum mo uaee 'enndanma.

A BoT cayvanm w3 gpyroro coscem psaga. OmIHa U3 CAMBIX ITPUBIEKATEILHBIX
qept gearenpuoctu U. I'. Ha mocTy pekropa — ero mocrymaocts. Upuna Hu-
kouaaeBHa [uymHeBa — OMHA W3 TPEX MOWUX COKYPCHWI], KOTOPBIE CTAJU JOK-
TOpaMu PU3NKO-MATEMATUICCKAX HAYK — BCIOMMHAET, 9T0 B 1954 roxy (6y-
JYy<¥ CTYAE€HTKON BTOPOrO KypCa) OHA TOTOBUIACH I0€XaTh B HeBUHHOMBICCK
Ha COMHEYHOE 3aTMeHne. Bt 570 66110 00€IaH0, HO B MOCIEIHUA MOMEHT OBLIO
B TOM OTKa3aHO. VI OHa monuia UCKaTh OpaBAbl HE 10 MHCTAHIWAM (JUPEKTOD
'ANla, gekan mexmara u T.10.), a npAaMo K llerposckomy. Tor mpunsn eé
7 PEImI BOIPOC B €€ MOIb3Y, XOTA KaK JEerko ObLI0 OBl €My OTOCIATH €€ 10
TeM XK€ MHCTAHOuAM!

Enena HukonaeBHa EdumoBa BCIOMMHAET 3IMU304 C MPEIOCTABICHUEM
kBapTuphl cemencTBy Hukomas Baaguvmuposuyaa Edumosa. [lerposckun npo-
CMaTPpUBAJ CHUCKZ KBAPTUP U BAPYT yBuaer, 1o Hukonato Bragumuposuay
IpPEeNOCTABIAIOT KBAPTUPY HA AeBATOM dTaxe. OH NpUKa3al CMEHUTH 3TAX C
npesaToro Ha Tperun. Usan [eopruesuyu 3uan, uro y mouepu H. B. He ouenn
370pOBOE ceppte, a audThL, OBIBAET, HOPTATCA.

He Tonpko B »TOM 3mm30/e, HO U BO MHOXecTBe apyrux, W.I'. mpoasasan
pPeIYIARIINEe CBOUCTBA, IEI0BETIECKOT0 XaPAKTEPA — IYTKOCTH U 3a00TINBOCTD.
OTO 0COOBIN [ap, HEM3BECTHO OTKY/1a, JOCTAIOUUUCA 9eI0BeKy, a [leTpoBckun
0063121 UM B BHICOKOU Mepe.

B mepBrie mocaecTaiuHCKHE rogbl [leTpoBckui emé He Bcerga MOr Ipe-
0/I0JEBATH COIPOTUBJICHUE CBOEr0 OKPyX)eHus. 2Kejas COXPAHUTDH IEPCIIEK-
TUBHOTO MAaTEMATUKA, [UiA HAIlEW HayKu, OH npocua Hukomas Buaguvmuposu-
9a B3ATDH BBIMYCKHWKA B JleCOTeXHWYECKUU MHCTUTYT, rae Kdpumos paborad.
U 510 Takxke CBUAETEILCTBYET 00 0COGOM IMEPOTE €ro JuIHOCTH. U MHO-
I'vme MaTEMAaTUKWN HE 3aTEPAJINCH B JIeCOTeXHI/I‘IeCKOM UHCTUTYTE 1104 Iy TKUM
mokpoBuTerbcTBOM Hwukoaas BiaguMmupoBuda, a MOTOM OHEM OKA3aJdUCh CO-
eTUHEHHBLIMU ¢ MOCKOBCKMM YHUBEPCHUTETOM.

Bragumvup AuToHOBUY 30pud nmepen MOCTYILUIEHNEM HA MEXMAT BOCIUTHI-
BaJsicsA B feTckoM pome B UBauoso. U 510 BCE — u ToT merckun gom, u MBano-
BO B Te rofwl, rae qoaro paboran Bagum Apcenbesud EdpemoBud u HEL0ATO
Bragumup A6pamosuy Poxiun, rie HauuHAJI TBOPYECKYIO Xu3Hb AabnbepT



ConomonoBu4a lIBapir, BCE 5TO TOXe TeMa OTAEIHLHOTO PACCKa3a, U B HEM
He pa3 ynommHAICA Obl VBan [eopruesnd (KOTOPBIM MOKPOBAUTEILCTBOBAL U
Edpemosuay, n Poxauny, u [lsapmy).

Y B.A.3oputva K MOMEHTY OKOHYAHUA ACIUPAHTYPHI BOSHUKJIN TPYIHO-
CTH ¢ TeM, rae XuTh. [leTpoBckul maatwa mrpadbl B MUIMOAL (32 HE3a-
KOHHO€ mpelbiBaHme 30puda B o0mexutum), OH 0QOPMUI €ro 06pammo 6
ACNUPAHMYPY Nocae €€ OKOHUAHUA, ITOOBI JATh €My BO3MOXHOCTH XUTH B
00ILIEXUTHM, CIOBOM, AeIal BCE, 4T0o0bl Biaagumup AHTOHOBHY CMOT OCTATh-
ca paborats B MOCKOBCKOM YHUBEpCUTETE.

11 mIIoCTpanyu TOro, Kak nocTynaa Msan ['eopruesud, Takon pacckKas.

%k %k %k %k % %

Moemy cokypcuuky llaBry BopucoBmuy Ako6m BbImasa Tparmdeckas
cyab6a. Onuu Ham obmuy Apyr HasweiBaI ero Mosom, koroporo [ocmons pe-
LW 0 ABEPTHY TH O€CIPUMEPHBIM UCITBITAHUAM. BCeX TATOCTHBIX IEPUNETUR
€ro XU3HU He MepevdecTh, A3 3[eCh U He 0 HUX PEeUb.

Ho oguu (m mpu Tom cuacTausbiin) noBopoT cyas6wl I1. B. Gbur cBasan ¢
IlerpoBckumM.

CypoBoe mcubiTanme A0BeaOCh mepexuTh B 1963 rogy. B wmrore (me mo
CBOEU BWHE) OH OKa3aaci Ha bauxame, 6e3 Kakou-ammb0 MEepCHeKTUBBI Bep-
HyTbCca B MockBy. 2Kena or Hero yuuia. [pysen psagoM ¢ HUM He OKa3al0Ch.
Ilomoxenwne ero 6bLIO MOAHO GE3BLICXOTHOCTH].

Torga MBI BMECTE C OJHUM MOUM APYIOM ¥ OJHOKJIACCHUKOM (OBIBIINM
B Ty NOPY 3aMECTUTEIEM HPOPEKTOPA MO yIeGHOU paboTe) PemuIuch Mmou-
T Ha npumeM K IlerpoBckomy. He cMmoxeT Ju OH Kak-TO O6JErYuTh CyabOy
BBIYCKHUKA MOCKOBCKOTO YHUBEPCUTETA.

[MeTpoBckunt npuwusan #Hac. Mbl Hadaau COMBYMBO M3JIAraTh CYTh [EA.
Manop Axobu. .. Coenmasuct mo mMogenrupoBanmio Ha IBM croxHBIX cuc-
TeM... bamxam... Heapsa aum...» IlerpoBckun pesko mpepsanl Hac: «Bymer
JU OH TIOJE3€H Ha BOeHHOU Kadenpe?» IJTa maes ObLia 33 NpeneiaMy HAIIAX
MeuTanui. «/la, na, — BCKpmyIaau Mbl, — KOHEIHOD «KoMy a moixen mo3Bo-
HATBL?» — ¢ Te€M XK€ PEe3KMM HamopoMm crupocul IlerpoBckuu. MuI cMyIméHHO
MOmYaan. A 9TO MBI MO CKa3aTh?

[Mocne cexynanon mayssl [lerpoBckuu npousuéc: «['peuxo?y (I'peuko Gbu
BoeHHBIM MuHACTPOM.) C yma conTu! Mbl HUKOr1a HE MBICIAIN TAKAMEA KaTe-
ropusamu! He noxgasmucs orBeTa, [leTpoBCKUU Oropommin Hac CIeayouuMu
Bompocamu: «KTo ero HemoCpeCTBEHHBIN HAYAIbHUK ! K KakoMy poay BOUCK
oH oTHOCHTCAT» MBI He 3HATU >TOr0 TOYHO. «K pakeTHBIM... HaBEpHOE...»
Kak-To B muceme mpoMenbkHyJI0 nMsa BaiaykoBa, U MBI HA3BAJIU €r0.

leoprunt @ununnosuy Banaykos. .. Ou aeran ¢ Ykanoseim depes Cesep-
e [lomoc. Kymup mamero gercrsa. I'epour Coserckoro Corosa. I'emepa-
IIOJIKOBHUK aBUAIlUMN.
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[leTpoBckun 3aayMancs HA MIHOBEHHE, ITOTOM BBI3BAJ CBOIO CEKPETap-
my. Korga oHa BOILIA, OH MONPOCKI €€ TPUHECTH CIPABOYHUK O AEIMyTaTax
Bepxosroro Cosera CCCP. Iloay4us cupaBounuk, Usan ['eopruesuy ussaex

0TTya, 9TO BanaykoB — komauayomun apuaruen CperHeasmaTcKoro BO-
€HHOr'0 OKPYyTa.
«CoequauTe MeHsA ¢ BalyKOBBIMY, — MOMPOCUI OH CEKPETAPIILY, BO3BPA-

masa cupaBounuk. HacTynwio Taroctraoe ama Hac mordanue. [Ipouumo Heckos-
KO MUWHYT, ¥ Pa3jajicsa 3BOHOK. Ha Tom komie mposoja 6b11 Banaykos. Co-
CTOSJICA TAKOU PA3rOBOP.

«C Bamu rosoput wien Ilpesmamyma Bepxosroro Coseta IleTposckui.
Msue myxen mamop Sko6u, KoTopbin cayxuT B Bamem okpyre. Ilocae ko-
poTkou mayswl: «/[1a MomepHU3anuu BoeHHOU Kadeapbl.y BaumgykoB 4TO-TO
KpaTko oTBeTumi. «Brarogapio», — ckasan [lerpoBckuit u nmoBecun TpyoKy.

... Yepes meckombko guen mamop fko6m npubeL B MOCKBY M IIPOXO-
XK JIEHU CIyXObl Ha BOEHHOU Kadeape MOCKOBCKOr0 roCcyJapCTBEHHOTO YHU-
BEPCUTETA.

* k% % Kk K %

OcCTaHOBUMCSA HA DTOM U MOABEIEM HEKOTOPHIE UTOTH.

Croco6¢TBOBAN MOCTYILIEHUIO CTYAeHTOB B MOCKOBCKUY YHUBEPCUTET. . .
Ckonpkum? HaBepHOE HECKOABKUM COTHAM. .. Sl 3HAK C AECATOK NMPUMEPOB.

Cnocob6eTBoBan nocrymwienuto va pabory 8 MI'Y, 4ro onpemeaunno cyas0y
qenoBeka. CkonbkuM? U 31€Ch HaBEpHOE, HECKOJIBKUM COTHSAM. . .

[l1s1 CKOMBKUX JIOZer OH ObUI BAIMTHUKOM B MPEONOJEHUU XU3HEHHBIX
Tpyauocten?! He cyecTs... MHOrMe U3 HAC ¥ He MOAO3PEBAIOT, ITO PA3HOTO
pPOJa CcHaCTAUBLIE 00CTOATENBCTBA UX XKXU3HU IPOU3OILIA BO MHOIOM 6Jarona-
PA TOMY, UTO CYIIeCTBOBAI Ha 6emoM ceeTe MBan I'eoprueswd I[leTposckum. . .

OH croco6cTBOBAT OTKPHITUIO Ooee ceMugecaTu Kadeap u ABYXCOT Ja-
6oparopuit. .. Ou obycrpauBan MockoBckunt YuusepcureT. .. [lpu uém MI'Y
[IEPEXUBAJ IIEPUOJ CBOET'O PACIBETA.

[leTpoBckuUE yIACTBOBAI BO MHOTHMX OJATWX AEAHUAX, KAK NEIIyTAT, KAK
Yaen Ilpesuauyma Bepxosuoro Cosera, kak Akanemuk-cekperaps OTpene-
Hus ¢pusnko-maTemMaruieckux Hayk Axkamemun Hayk CCCP, kax 3aBegyromun
kadenpon, Kak nekas (ocobenHo B nepuoj Berukon OTedecTBEHHOU BOUHEI),
KaK mpeacenaTeab MexayHapomHOro maTeMmaTmdeckoro Konrpecca... [le-
CATH THICAY €r0 JOOPBIX [eJ — DTO PEeATbHOCTS!

B. M. Tuzomupos
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K croreruio co mua poxgenus WU.I'.Ilerposckoro FO.C.Unbamenko u
B. M. TuxoMmupoB oTupaBmin wieHaM MOCKOBCKOTO MaTeMAaTUIEeCKOTO Ob1ie-
CTBa MUCBbMO, B KOTOPOM OBLIO HAIIMCAHO, 9TO B OYEPETHOM BBINYCKE AJb-
MaHaxa «MaTeMaTuuecKkoe IPOCBEIEHNE) IPEANOIATACTCA CTAThI O H0OPBIX
meaax U.T'. [leTpoBckoro u mpeaiarajoch MPUCHLIATH B PETAKIIUIO TUCHMA 00
N.T'. IleTpoBcKOM.

Huxe mbr mybaukyeM [Ba MOLYUI€HHBIX HAMU MATEDPUAIA.

I[IucbMo A. A. KUPUJIIOBA

A MHOrEM 0643aH DTOMY 3aMedaTeJbHOMY |eJOBeKY. S mo3HAKOMMICS C
UBanom l'eoprueBmuem eme Oynyuum crygeaToMm. Ha Tperbem Kypce s ObLi
3aMeCTUTeNeM TpefcenaTens OprkoMuTera MOCKOBCKOU MaTeMAaTHIeCKOU
OJMMNUALBI U 10 DTOMY HOBOAY mapy pa3 ObLl Ha mpueMe y pekTopa. Ha
9eTBEPTOM KypCe MEHS U €Ille HECKOJIbKWX CTYAEHTOB W acuupanToB VBan
Tl'eoprueBut mocaas B KOMaHAWPOBKYM B IIPOBWHIIAAJILHBIE YHUBEPCUTETHI B
omckax xopommux cTyxerToB. S noboBaa B [lepmu, ExaTepunbypre u Yemus-
6uncke. [ToayBcTBOBAT pa3HUIY YPOBHEU M B TO XK€ BPEMsA HO3HAKOMMUJICA CO
MHOTUMU WHTEPECHBIMU JIIO [bMU.

B 1961 roay mbi ¢ ApHOJABIOM 6BLIM HA BTOPOM 'Oy acnupaHTypbl. Kak
pa3 B >TOT MOMEHT Obutu ABe Bakancuu Ha Mexmare, u U. I'. mpemmoxun xHam
nocTynuTh Ha paboty B MI'Y. Pazymeercs, Mbl ¢ pafocThio cormacuauck. Hac
HE TOJBKO B3AIU HA paboTy, HO OOelmadu AaTh OJHOKOMHATHBIE KBAPTUPHI.
Bce nmomuaT, kak HEIPOCTO OBLIO MOLYYIUTH «KUIILIOMIA B B TO BpeMsi. Mue
MPUILIOCH HECKOJIBKO pa3 npuxoauTh K Bany ['eoprumeButy mo s3Tomy moBo-
ay. OH mpocua gepXaTh ero B Kypce u MH(POPMUPOBATEH O BCEX 3aAEPKKAX.
Koneuno, cpa3y o6HApYyXUIUCH NPENATCTBUSA, U I ObLI CBUAETENEM TOI'0, KaK
Wsan ['eopruesu+ ux npeogoresan. He Oyny nepeckasniBaTh BCe AeTauan, HO B
[IEJIOM A MOy 9’ O9eHb cuiabHoe BuedaTaenue 06 U. I'. kak agMuauUCTpaTOpE.

[TpuBeny 3meCh HECKOIBKO €r0 BHICKA3BIBAHWN, KOTOPHIE, KAK MHE KaXeT-
€A, TOCTOUHBI OBITH BHIOUTHIMU HA CKPUKAIAXK:

— Ha agmuauUCTpaTUBHYI0 pa0OTy MOXHO HA3HAYATH JUIIL TOTO, KTO €€
HEHABUOUT.

— 1 He cpammBalo Bac, KTO 3aHUMAETCA DTUM BOIPOCOM. MHe HyX€eH TOT,
KTO 3TOT BOIIPOC PEUIAET.

— AaMuHECTPATOP HE MOXET MPUHECTH MOAb3bI! 3342498 XOPOLIEro a[Mu-
HUCTPATOPA — MUHUMUSUPOBATE BPEJ, KOTOPHIA OH HAHOCHUT.

— Bui coBepmenno npasel. .. (naysa). Ho u s npas! [lasante pazGepemcs.

— YHuBEpPCUTET CYyMECTBYET IS CTYIEHTOB!
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— 3aKOHBI MULIYTCA A1 YMHBIX JI0fen. .. (maysa). U gem riynee 4denoBex,
TE€M HACTOUYUBEE HYXHO OOBACHATH €My CMBICIT 3AKOHA.

K coxanenuto, mHe He npunuioch umeTh ¢ U. I'. HayIHbIX KOHTaKTOB. He-
CKOJIBKO Pa3, KOr[a, i 3aX0AUI K HEMY, OH XKAJOBAJICH, ITO a[MUHACTPATUBHAS
JeATETHFHOCTD TMOMVIOMAET BCE €r0 BPEeMs W HA 3aHATHUSA HAYKOU yXKe HUYEro
He ocTaeTcsa. Ho Beakuin pas mo6aBisal, ITO OBITH INIOXUM PEKTOPOM OH He
XOdJerT.

Heckonpko pas ou roBopmi, 9T0 y HEro cBOHOAHO TOABKO 0OEeIeHHOE Bpe-
M U mpuriaman noobegats BMecte ¢ HuM. O6enan oH, KCTaTu, B Ipodeccop-
CKOU CTOJOBOM, KaK BCE NpPYyrue MmpenonasaTeau. [JoMHIO OqHAXK B OH TEpe]
06e10M IOCTAJd U3 KapMaHa Iy3bIpEK W OpPOTep PyKu. A moTom, B3rJIsHYB
Ha Me€H#A, CKa3aJ: BOT, BPAYU 3APETUIN IPUHUMATEH BHYTPb, TaK XOTh PYKH
npotepeTsh. VI 0H ¢ yAOBOJILCTBHEM IOHIOXAJ CBOW PYKH.

Onun pas s moaydmn oT Hero Harousau. B 1961 romy s samumruma gok-
TOPCKYIO JUCCEPTANNIO M MEHA CTAJIU (IIOJHUMATL HA IIUT». B YacTHOCTH,
BeraBuHyan geaeratroMm ot MI'Y ma XVI ropoackyio xoudepenmuo BJIKCM.
[lo 3TOro A HE MOAHUMANCA BBILE JOJKHOCTH FPYNHOPTa (MUHUMATBHAA «(Dy-
KOBOAAWAA JOJKHOCTH B KOMCOMOJIE) M TO HEYAa9HO: 00a pasa (B mwKose u
B YHUBEPCHUTETE) IOJLYIWI BHIFOBOD «3a pasBal paboTel. B kadecTse meme-
rata g JOJXKEH ObLI BBICTYNUTH Ha KOH(MEPEHINM ¢ KPATKOU peubio. Sl me
OYEHb TIOHWMAJ, O 9€M T'OBOPUTH (/13 U 9IEI0BEK, MPEIIOKWBIIAN MHE BBICTY-
OUTh, OBLI TOBOIBLHO HecuMnaTuIHbIM ). [losTomy s oTkasancsa. U. I'. monemsn
MHE 33 (IUCTOILTIOUCTBOY U OOBACHUI MHE, ITO A CBOUM OTKA3OM OCIOKHUI
€ro OTHOWIEHWS C OOIIECTBEeHHBIMY OpraHm3anuiMu. S CHavaaa OnpasIbIBaI-
¢, KaK MOT', HO OBbICTpPO mOHAL, 4TO A moasena W.I'., m mpumsuaua, 9T0 OBLI
HeTIpaB.

ITucbMo 3. 9. IIHOJIA

A yuamnca ma mexmare MI'Y ¢ 1943 mo 1948 rog. Moe mepBoe 3HAKOM-
ctBo ¢ U.T'.IleTpoBckuM He MMEJO JUIHOTO XapaKTepa W HE OCTABUJIO BO
MHe 3aMeTHOrO ciena. UBan ['eoprueBut, kKoTopoMmy OBLIO TOT[a JET COPOK
IATH, YATAJI HAM JEKIIUN 1O OOBIKHOBEHHBIM Au(HEpPEHINAIBHBIM yDaBHE-
HuaM. Kak v B HAIUMCAHHOM UM ydeOHUKe, IpEeIMeT Ha JEKIWAX W3JIArajcsa
OpoayMaHHO u TiIy60k0. MBI 4yBCcTBOBAIM 3Ty TIyOUHY, HO IOHUMAIY JEKITUT
He 04eHb x0pomio. CKa3bIBAIOCH, BEPOATHO, TO, YTO HAII KypC ObLI «u36aJ10-
BaHy GnucrarensHbivu deknuavu A. 1. Xunuauna (uuraBmero Ham anaius) u
. M. lenspanga (yuusiuero Hac ausensou aareépe), a U. I'. mpupox neHHbIM
JIEKTOPOM HE OBLI.

C 3 kypca a cran 3aammarscea B cemunape V. M. Tensdanga (cymecTso-
BaBIIEM B TEYCHWE IATH IECATWICTHN) M HUKAKAX KOHTAKTOB ¢ lleTpos-
CKM 60J1ee HE UnMEJ. K MOMEHTY OKOHYAHUA YHUBEPDCHUTETA A 3HAJ, ITO
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[TeTpoBcKUM — KPYNHBIA MATEMATHUK, MOIyIUBIIMEN 3a cBom paboTel Cra-
JUHCKYIO IPeMUI0 1 u30paHHbIA B AkanemMuto. D To, MOXAIYHN, BCE, ITO OBLIO
N3BECTHO MHE 1N 6OJH)IIII/IHCTBy MOUX TOBa.pHIlIefI.

C 1949 mo 1953 rog s HaXOAWICA HA BOEHHOU CIyk)06€e B HEOOJBIIOU BO-
mHackou 4dacTu BOMm3u CeepmuoBcka. B mociemuue aBa roga y MeHs NOABU-
JIACh BOSMOXHOCTBb BEPDHYTHCA K MATEMATUICCKUM 3aHATUAM. KOMaHrlIOBa.HI/Ie
K MOVM yY€HBIM 3aHATUAM (B CBOGOJAHOE BPEMs) OTHOCHIOCEH OJIATr0XKEIATeNb
HOo. . M.T'enbdang, B acOUPAHTYPY K KOTOPOMY f HE TIOMAJ, PEUIdI, ITO
MHE CTOUT TONPOGOBATH CAATH KAHIUIATCKAE DK3AMEHbI B MECTHOM (Y pasb-
ckoM) yHmBepcuTere. [IpmeM KaHAMIATCKAX HSK3aMEHOB OT CEPXKAHTA CPOY-
HOH CJIyXKOBI — MEPOIPUATHE HEOOBIIHOE, U T06B OHO MOIIIO OBLITH PEAILHBIM,
N.T., 6biBrumn Toraa yxke peKTopoM MOCKOBCKOTO YHUBEPCUTETA, O MPOCH-
6e .M. l'enbdanga manucan I MEHS KPATKOE PEKOMEHIATEIHHOE MUCHMO
(coxpaHUBLIEECA JO CUX HOP).

[Tocre nemobunmsaruu serom 1953 rona s npuexana B MockBy u BCKOpe CO-
cTOosIachk MOs niepBad auvHag Bcrpeda ¢ U. I'. A npumen va nprem k kabunety
pekTopa MI'Y u 6b11 Bckope npuaaT M. OH 6bLI OWH ¥ CUEN 33 6OJBIIAM
cromoMm. lIpm moem mosBrenum Ban ['eoprueBmd BhIEN m3-3a CTONA W IO3-
JOPOBAJICA CO MHOU 33 PYKY. BBLIO ACHO, 9TO OH He 3a0bL1 MO0 (pamumaunio. He
IOMHIO, ITO WMEHHO i roBopua emy. HaBepHoe, mpocun pekTopa naTh MHE
BO3MOXHOCTH 3aIIWTUTL KAHAMAATCKYyI0 nuccepranumio B MI'Y. U.T'. copo-
CUJI, YCTPOWICA JU A yXKe Ha paboTy. YCIBIIAB MOU OTPUIATEIbLHBIA OTBET,
OH TIOCOBETOBAJ yCTPAUBATHCA (HE BAXHO Ky[a) W CKa3ald: BCE, ITO HYXKHO,
o mepeaact MHe depe3 U. M. 'enbdanga.

Cpegu rpoMagHOrO KOAMYECTBa pasHoMacimTabHbX geix U. . e 3abbLi
060 MHe, u geTom 1955 roga A 3amuTra KaHAUAATCKYI0 auccepranuio B Co-
BeTe MexmaTa MI'Y.

[Ipemomas MHE CBOMM TOBEJ€HWEM HPABCTBEHHBIN YPOK, OH BCKOpPE Tpe-
nogan MHE (M, HABEPHOE, BCEM NPUCY TCTBOBABIIMM IIPU DTOM) yPOK APYTrOro
pona. IIpousomio sTo Tak. VIBan ['eoprueBud, gaxe 6yayqum peKTOPOM, BeJ
peryisapHo pabOTaBUIMK MaTeMATHIECKUN ceMuHAp. Ero moMomuukoM (miu
samecrurenem) mo cemmuapy Obun C. A. lanpnepn. Kakx-To pas s npumen Ha
3aceganme >Toro cemmuapa. Ko Bpemenu madama cemmuapa WsBama 'eoprue-
Buva He ObLIO U Bce ero xpamu. OmozgaB muayT Ha 15, U. I'. n3BuHMICI 1
TOKJIa g Hadaacsa. He mMOMHIO, KTO JOKJIAABLIBAI M O 9€M OH paccKasbiBai. Ilo-
CTOAHHBIC YYACTHUKMN CEMHUHApPa, BUAUMO, IOHAMAJIU BCE€ W BOIPOCOB IOYTH
HUKTO He 3anaBai. VckmodenueM 6611 pykoBoguTeab cemunaapa. OH To u fe-
JO TIepeOuBAT TOKIAMINKA TakuM (ppaszamu «VssunuTe, noxaryucra. S BoT
2T0 MecTO He noHsaa. He moruu 661 Ber HemHOro pasbacauTs ero?. U gepes
HECKOJIBKO MUHYT «A-a, Hy BOT Temepb MOHUMAIO, CIACUGO0).

A memoymesan: [leTpoBcKun 3a1a€T BOIPOCHL B T€X MECTAX, TI€ NaXKe MHE
BCE TOHATHO!
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IIo okonvyanum nokaana VBan ['eoprueBmt moaBesn uToru 3aceqanusa. Bor
9Ta KOPOTKAas €ro pedb W MPOM3BEJA HA MEHS BIEYATICHUE, KOTOPOE HE II0-
TYCKHENO 33 BCe nporeaime rogbl. OH BBICKA3BIBAI MBICJINA, HUYEr0 OIU3KOT0
K KOTOPBIM MHE B FOOBY He mpuxoauio. CTamo sSCHO, 9TO BO BpeMs JOKJIALa
(mm 33010 10 HETO?) OH MHTEHCUBHO PA3MBIIUIAL HA IPEAMETOM U 9TO OH
MOHAT NOKJIAJ HECPABHEHHO Tuybxe HAC. JTa riayOMHA MPOHUKHOBEHUS OCO-
OEHHO BIEYATIANA IO KOHTPACTY C OTCYTCTBUEM BHEIIHETO «OJI€CKA MBICIU:
MI'HOBEHHOT'O TIOHUMAHUSA BCET'O, TPOABICHUA MUPOKOU SPYAUIUYA U T. 1.

ITO MOe BIIEYaT/ICHUE JOMOJHMIOCH IMOTOM pacckaszamu E. M. Jlanguca o
TOM, KaK OH coTpynamiaeT ¢ U. I'. PakTuieckoe comepxKaHue dTUX PACCKa-
30B s He noMHIO. COXPAaHWICA Wb SMONMOHAIBHLIN (oH. ['eHs (kak s 3Bax
Jlanamuca) rosopma 06 1. T'. no9TrTEaBHO, ¢ HEKOTOPBIM yIUBIEHUEM 1 BOCXU-
MIEHUEM I10 TIOBOAY TOr0, KaK TOT [YMAaJ HAJ MATEMATHICCKAMU IPOOIeMaMu.

Bot 510 Bocxumenue nepen [leTpoBckuM-MaTeMaTUKOM y MEHS W OCTa-
JIOCh.
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O MouxX KOHTaKTax ¢ Kaderpon
madpdepeHnaTbHbIX ypaBHeHnn MY

A. 1. Mpimkuc

B magame 1981 r. xo mue obparmiuck ¢ kKadeapsl AuddepeHnInaIbHBIX
ypasaerun MI'Y (mo-moemy, B CBA3M ¢ KakuM-TO 00uaeem) ¢ mpocb0ou Ha-
nucaTh 0 Kadeape u, B IEPBYIO 0Yepelb, O TeX 3 PabOTABIINX HA HEU, KOT'O
yXe HeT ¢ HaMmu. Sl OXOTHO B3siICs 3a 5TO, HAMUCAT (OKOHYAHWE JATUPYET-
csa 02.04.81) mekoe coumuenme um oTocian ero Ha kadeapy. Hackorbko mue
M3BECTHO, HUKAKUX TOCJAEACTBUU y DTOW aKIUM HE ObLIO, K 9YeMy 5, BIPO-
9eM, He UMeJ IIPETEH3WN, MEHS BIIOJHE YIOBIETBOPUIO PATOCTHOE BOIHEHUE,
KOTOpO€ i UCIBITAJ, BCIOMHUHAA CBOIO MOIOAOCTb. [lo3xke s maBan duTaTh
5TU BOCIOMUHAHUA MOUM [APY3biAM, AEAABIINM Pa3AnIHbIE 3aMedaHus. Ham-
6osee cymecTBeHHbIME Obuin 3amedanusa O. A. JlaobikeHCcKorn, HATOMHUBIIEN
MHE HEKOTOpHIE SMU30bI, BLUIETEBIINE B CBOE BPEMA U3 MOEU IMAMATH; €d A
0c00eHHO Oaaromapes.

Huxe npuBogurcsa Teker 1981 r., HECKOIBKO YTOYHEHHBIN B CBA3U CO CIe-
JAHHBIMU 3aAMEYAHUAMU, 3 TAKXKE COAEPKAIUYA HEOOJBIIOE YUCIO [OMOTHE-
HIUH.

Moé mepBoe s3HakoMCTBO ¢ Kadenpon mauddepeHIuaIbHBIX yPaBHEHIN
([LY) cocrosmocs ocerbio 1938 r., Korga s cTal CTYLEHTOM 2-T0 KypCa MeX-
mvara. UBan leopruesmu Ilerposckumu (U1.T'.) wmran ma Hamem Kypce Jek-
Uy 00 Teopuu OOLIKHOBEHHBIX Auddepennuansueix ypasaenuun (O1Y), a
C.A.Tansneps (C. A.) B Hamen rpynme Béx mpakTudeckue 3aaatus. K Tomy
BPEMEHU A YK€ YCTAHOBWJI, ITO OJA MEHA Jy'Illasd MaHepa BaHHTI/IfI — HE CIy-
WATH JEKIUU, & YUTATh MOAPA]L COOTBETCTBYIOUUN YIeOHUK, B KAX BN He-
6oubIION HHTEPBAT BpeMeHu (1 — 2 Mecsna) TOIbKO OUH, OT Havala, 10 KOHIA,
MOCJe 9ero CAaTh 3K3aMEH AOCPOYHO M MEPEXOAUTDh K CJAEAYIONEN AUCIUILIN-
we. [looromy s B3sa kuury Bsadecmasa Bacunbesudua CTenanoBa u JOBOJIBHO
OBICTPO mpounTal e€. IIoMHIO IBOMCTBEHHOE BII€YATICHHE OT HEE: C OTHOU
CTOPOHBI, O0IIre KPACUBBIE CTPOTO AOKA3aHHBIE (PAKTHI, OCTPOYMHEIE TIPUE-
MBI, a C IPYT'OM — OT/IeAbHBIE PACCY XK JEeHUS, CIIPABEIIUBLIE «BOOOIIE TOBOPSI».
A momo6HBIE PACCY XK IEHUA (KPUTUIECKA MBICJAIIALY JUIHOCTD, BOCIATAHHAA
ma TD/II, Boobire 0TKa3BIBAIACH CIATATH MATEMATHKOM. . .

Ho Tyt mogocmena oTrmedaTanHas Ha Mamuake pykonuch U. I'., koTopas
B JaJbHEUIIEM JIErIa B OCHOBY €r0 M3BECTHOW KHUI'M; PYKOIUCH MOXHO OBLIO

MaTemaTnueckoe npoceewenue, cep. 3, eoin. 6, 2002(14-32)
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B3ATH B YATAJBHOM 3aje. Bce TpyqHOCTHU, CBA3AHHBIE C PACCY XK JEHUAMU «BO-
o611e ToBOps»Y, cpady ornatu, Teopus OY Obuia B MOMX ria3aX MOJIHOCTHIO
peabuiuTupoBaHHOU. B TO Xe Bpems, nepexo Ha €CTECTBEHHBIN [ MAaTEeMa-
TUIECKOT'0 AHAJIN3a YPOBEHb CTPOTOCTH [aJ BO3MOXHOCTbH OOHAPYXUTH TPHU
HETOYTHBIX MeCTa, COACPKANINXCA B PYKOIINCH. OAHO N3 HNUX OTHOCHMJIOCH K
HEeJIOKATBHOMY PACCMOTPEHUIO YPAaBHEHUA B MOMHBIX JuddepeHnuantax, apy-
roe — K HEOOXOAUMOCTH COCIATHCA HA TEOPEMY O IPOMEXYTOTHOM 3HAUCHUT
npoumsBoguou guddepeHmupyemMon GyHKINA, & TPEThe — K IPUBEICHUIO CH-
CTEMBI C ITIOCTOAHHBIMN KOBClZ)ClZ)I/IIII/IeHTa.MI/I K KaHOHUYIECKOMY BHAY: OOUH U3
crydaeB 6vu1 mponyieH. fI coobmua >tu 3amevanua U. I'., u or 661CTPO CO-
DIACUICA ¢ HUMHU. DTO 6bu1a mMos nepsas 6ecema ¢ U. I'., u g Xopomo moMHIO
BIeYaTJIEHNE, KOTOPAsd IPOU3BEIA HA MEHs ero cBoeobpasHasa «pyOiaeHas» Ma-
HEPa TOBOPUTH, €r0 MOAIEPKHYTOE BHUMAHUE K cOOeceqHUKY, OOpalienue mo
MMEHU ¥ OTYECTBY, HEOXUJAHHBIE IBUXKEHUA TOJOBHI ¥ mied. .. [Iporwio He-
ckonbko puen, u U. ['. mokazan MHe, KaK OH M3MEHWIT YKA3aHHBIE MECTA; A ObLI
IOTHOCTHIO yaoBreTBOpEH. Bekope a nocpowno caaa U. I'. sx3amen, a korga ua
Cefiyiolee JeTO BHIILIA €r0 KHUTA, A ObLT MPUATHO MOPAaXKEH TeM, 9TO B Ipe-
OuCI0BUH OBLTA BRIpaXeHa OmaromapHocTs «B. B. Cremamosy, C. A. ["anbnepry
u A. [l. Mbimikuc, KOTOpbIe IPOCMOTPENN BCIO MOIO PYKOIUCH U CIEMATU DI
[MEHHBIX YKA3AHUNY; OT PANOCTH S TAXKe HE 3aMETWI, 9TO ObLI MPEBPAIICH B
xenmuay. Torga xe W. ['. mogapuit MHE 3Ty KHUATY C HAAIUCHIO «OT aBTOPan.
Ha MEHJ, HQINHAIONIECTO CTyACHTA, 3TO YBAXKUTCJABHOEC OTHOIICHNE CUJIBHO I10-
NEACTBOBAIO.

C.A. mo ToMy BpeMeHHW A ILIOXO B3AMOMHWI, MOTOMY YTO (hOPMAILHBIE
YIOPAXHEHUA A HE OYEHBb JIO0WI, MOMAIIHUX 33JaHUU HE BBIMOIHIL, & MOCIE
Coa4uM DK3aMeHa BOOOIIE mepecTal MoCelaTh 3aHATHA. SATOMHII TOJIBKO ero
CcBO€00Opa3HOe IPOMU3HOIICHNE (IITPUXL)Y U «IBA, IITPUXI).

Caenyromas Mos BCTpeda ¢ Kadeapou COCTOAIACh HA 3-M Kypce, KOrmaa
Cepren JlsBoBua CobGones (C.JI.) Hagan guTaTh HAUIEMYy KypCy JEKIUW II0
ypaBreHMAM maremaTudeckon dpusuku (YMD), a . T. Bén B mamen rpymme
OpaKkTUIeCKue 3aHATHA 1m0 srou mucnumiuee. (Bopowem, C.JI. Bcrpeuancs
OfHAXJBI C HAIIMM KypPCOM PaHBIIE B KQ9eCTBE CBOCrO POJA «3Be3[bDy, Ka-
KOBOU OH OBbLI B T€ IOAbI, — OH yXe€ CTAI aKaJeMUKOM — U PACCKA3BIBAI
0 MaTeMaTuke, o cebe, orBevan Ha Bonpockl.) Jleknuu C. JI. 611z OeHB CO-
IepXKATEIbHBIMY, HO TIOPOU CJAUIIKOM OBICTPBIME; BIIPOtEM, KaK OyITO, U OHU
6I>IJII/I IOAKPECIVICHBI MAIINHOIINCHBIM TEKCTOM, KOTOprfI BIIOCJa€CTBUN JIéF B
OCHOBY u3BecTHOU KHuMru. . ['. BEn mpakTudeckue 3aHATHUA CBOEOOPA3HO, B
dopme yIe6HOTO ceMrHAPA, IOPYHUad CTYJeHTAM MelaTh AOKIA bl HA OTAETb-
ubie HeGobIue TeMbl. Hampumep, s mOArOTOBMI JOKIA L O BEIBOLE CTAHIAPT-
HOT'O yPaBHEHUS KOJeOAHUN CTPYHBI U B TE€YEHUE YACA TPOBOIUI DTOT BBIBO:
MOCKOJBKY OOBITHBIN BBIBO/, OCHOBAHHBIN HA (PU3MIECKUX OTOOPAKEHUAX, ME-
Hs HE yCTPAaUBaAJI (BOO6IH€, (KPpUTHUYICCKHN MBbICaAOIAA» JAITHOCTH HE CYUTAJNA
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(UBVKY TOJHOLEHHOW HAYKOU), S MPUAYMAJI CACTEMY UCKYCCTBEHHBIX IIOCTY-
JaTOB, U3 KOTOpOfI 9TO YPAaBHEHUE BBITCKAJO Ha HNOJHOCTBIO AEAYKTUBHOM
ypoBre. U. I'. HuKak He 0OXUAAT TAKUX MOCICACTBANA CBOETO IOPYYCHUA.

Jlekumu B. B. Crenanosa (B. B.) mue Torga me noserocs cabmars. (Ilo-
MOeMy, A BOOOIEe He MPUCYTCTBOBAJI HU HA OAHOU Jekimu B. B., xoTsa mo3xe
HE Pa3 pa3roBapuBaJ C HUM; IIOMHIO €0 TEMIECPDAMCHTHBIC BBICTYIJICHUA U
pemwvku.) Ho Ha HameMm Kypce ero Xopouio 3HAIM, TaK KaK OH YUTAT JEKIAU
IO BAPUAIMOHHOMY HCYUCACHUI HA MOTOKE MEXAHUKOB, IPUHUMAT AKTUBHOE
ydacTue B DK3aMEHaX, [a W BOOOIIe, MO-MOeMy, Ha MEXMaTe BCE CTYICHTHI
suanz B. B. O méM xogumm BcAkme pacckasbl (a4 MHOTJA WX M COUMHANM): KaK
OH, IIPUA O OMMOKe Ha 2-U KyPC (J€KTOpa MOYeMy-TO He OBLIO), CTaI YATATH
JIEKITWIO II10 BAPUANMUOHHOMY HCYUCJICHUIO, U CTYJACHTHI B TC€ICHUEC TaCa CTEeC-
HATUCH yKa3aTh €My Ha OmuOKy (6OJBIIUHCTBO €€ U He 3aMeTHII0) u J06POCo-
BECTHO 3ANUCHLIBAIYN JEKIUIO; KAK OH HA KAKOM-TO OAHKETE MPEIJIOKUTI TOCT
3a 3I0POBBE CTYIEHTA, BECbMA HEIMOYTATEAbHO OTBETUBIIETO OJHOMY W3 IIPO-
deccopos, koropomy B. B. HEe cummaTu3mpoBai; KakK OH B KOHIIE JEKIINU Ha-
3HAYUI KYPCY KOHCYJIbTAIMIO «BO BTOPHUILY», & B HAYAJE CJAETYIOUEN JEKITUH,
BCIIOMHWB O CBOEU OmuUOKe, MPOCYHYJI TOJOBY B ABEPh W MPOU3HEC «K» U T. .

B uione 1941 r., cpasy mocie Hadaaa BOMHBI, MYXCKYIO 9aCTh HAIIErO Kyp-
ca mocjaju non PociaBab Ha CTPOUTEIHCTBO MPOTUBOTAHKOBBIX PBOB. lepes
[IBa, M€CAIA, KOTAa HEMIIbI HOAOILIN COBCeM Oau3KO, HAC BepHyaIu B MOCKBY
7 00BABIWIN, ITO MbI MOOMIM30BAHLI U Yepe3 2 —3 nusa Hac moe3yT B Csep-
IJTOBCK s 0Oy9YeHUs B DBAKYUPOBAHHOUN Ty1a BOEHHO-BO3IYIIHOU MHXKEHED-
sHou akajgemuu um. H. E. 2Kykosckoro (BBUA). 3a sTu gHu s caan rocsksa-
MEH BMECTE CO CTapImmM KypCOM (B CBA3U C BOCHHBIMHA O6CTOHT€JIBCTB&MH MHE
paspemunnn caeaaTh 3To 63 TPOXOXK AEHUA H-TO KyPCa) U HMOLY Iul JUILIOM 00
okoHIaHUU MI'Y.

Heckonpko nozxe B CBepanoBcK mepeexana O0OJbINas IacTh IPEno aBaTe-
aen mexmara MI'Y, B Tom umcae u U. I'., koTopeir Torga 6uur gekauom. [1o-
CJIe HEKOTOPOI'O IEePUO0/Ia €CTECTBEHHOI'O CMATEHUA S PEIINI COBMECTUTD Y IE-
0y B BBUA ¢ maremaTudeckon acnupaaTypou. A tak xkak W. M. leandpamga
(. M.), koTOpBI medCTBOBAT HALO MHOU, KOTAa A OBUI CTYyJE€HTOM MEXMa-
Ta, B CBepIoBCKe HE ObLIO, M MOUM MHTEPECHI €€ HE BIIOJHE OIPENEIUINCh
(kaK, yBbI, OHU HE BIIOJIHE OLIPEJEJIWINCH ¥ JO CUX IIOP), TO S PELIXAI HOCTY-
maTh K W.I'., mockoabky s ¢ HUM BcE€ Xe ObuLl 3HakoMm. U. M., koToporo 1 B
5TOT mepmo, yBuaen mpoesgom B Kazanu, momHOCTHIO 0100pMI DTO HaAMEpe-
uue. (Kcraru, ormeday, aro . M. 6bu1 BooOie 04YeHb BBICOKOIO MHEHHUS 00
. T'. Ilomumo, Kak oH, emé He OyAyuM aKaJeMAKOM, IpKu MHe cKasal: «Cendac
Cpeau aKaIeMUKOB €CTh TOJBKO TPU MaTeMaTuka: 3170 bepumrenn, Komrmo-
ropos u [lerposckuin.) U. I'. mo6e3n0 cormacuacsa Ha 5T0, u B Hadaxe 1943 r.,
KOe-KaK C/IaB BCTYNUTEJIbHbIE DK3AMEHbBI, g HOCTYNWI B aCIUPAHTYPY, CHAa-
Yaja HA 3a09HOE OT/eNeHUe, a MO3XKe, 0CTaBaichb caymareasem BBUA, 6bur
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IIepeBeEH HA CTAIMOHAP. XOPOIIO IOMHIO KOMHATKY B TOPOAKE Y PAIbLCKOTO
MOJUTEXHUIECKOrO MHCTUTYTa, B KoTopou xui U.T'. ¢ Oasron Adanacbes-
HOU U Ky[a MHE M3DeNKa yAABAIOCH MOMACTh B HAPYIIEHNE CTPOrUX BOEHHBIX
TOPS KOB.

Torga n0 CTANMOHAPHBIX MPOrPAMM KAHIUIATCKOTO MUHUMYMA, CIABA
Bory, emé me gogymanuce, u U. I'. cocraBur mae B 06mmx YepTax 9Ty IPOr-
pammy. K coxanenuio, neTanu BHIBETPWINCH U3 MOEH MAMATH, HO A XOPOIIO
momHW0, 9T0 U. I'. GoJbllioe 3HAYEHWE NPUAABAT IIUPOTE MATEMATUIECKOTO
06pa3oBaHms, TOBOPS, ITO O0OJIEe CHEUATbHBIE BOIPOCHI, KOTOPBIE MHE IIOHA~
OOGATCA A MUCCEPTAIUH, I OCBOI0 caM. [lepBbIN W3 KAHIUIATCKAX DK3aMe-
HOB Obu1 o TD/IIl u BKIIOYAL TEOPUIO TPUCOHOMETPUYUECKUX PANOB (1e-
TaabHO Tporpammy coctaBuwi [l. E. MeHbIIOB Ha OCHOBE M3BECTHOU KHUTH
A.3urmynga) m Teoputo maTerpara lamxya. B oTo Bpemsa B Ceepmiosck
6b11 dBakyupoBaH m Kabwuer marematmku m Mexanuku MIY, u U.I'. nan
MHE 3aIUCKY, 10 KOTOPOU A MOT' O6paTh OTTY/a KHUTY U XKYPHAJILI HA TOM —
TOYHEE, B KA3APMY.

Jlerom 1943 r. BBUA 6buia pessakyupoBana B MOCKBY U, K CIACTBIO U
Me€Hs, 3TO COBIAJNO C pesBakyanmern Mexmara. CiaeayommM ObLT DK3aMeEH IO
Tomosorun, ocHoBaHHbIN Ha KHUrax P. Alexandroff— H. Hopf u I'. 3endgepra —
B. Tpeabpamia. 3arem ObLI DK3aMeH MO aare6GpanvecKod reOMeTpUu, HO ero
06BEM A cermdac 3a0bLI.

IMo Y kak 6yaTo ObLI 3a9€T, XOTA IMOJIHOU YBEPEHHOCTH B 3TOM Yy MEHS
wet. O/1Y 6butn npeacrasiensr kuurou B. B. Hembinkoro u B. B. Crenanosa,
PYKOIIUCH KOTOPOU, OTHEYATAHHAA HA MAIIWHKe, XpaHmiach B Kabuuere ma-
TeMATUKNA U MexaHuku. Hago ckazaTh, 9TO MIABbI, KOTOPHIE A YUTAJI, OBLIA
HAIMCAHBI TOBOJBHO HEOPEX)HO. B HEKOTOPBIX MeCTax MMEIUCh MPOOEeIbl B
GOpMyIUPOBKAX W MOKA3ATEIHCTBAX, MPUIOMUHAN aXe yTBEDXKJACHUE, He-
BepHOe Mo cBoen uaee. He6pexHOCTL MOPOR AOXOAUIA A0 KypbE3a: TaK, IpU
m3noxenuu paboTsl U. I'. 0 0COOBIM TOYKAM BCTPEYAIUCH YTBEPK JEHUS THU-
na «u3 ypaBaenus (17) ciegyer u T. 1.y, TOrja Kak HUKaKoro ypasuenus (17) B
pykomnucy He 6bLIO; KOT/a XKe i A0rafalca MOCMOTPETh OPUTMHAIBHYIO pabo-
ty U.T., To ypaBuenue (17) okazanocs Tam! fI Hanucan 60abmon Coucok 3a-
Medanuu u orgax ero B. B. CrenanoBy, KOTOPBIN ObLT HECKOJIBKO CMYIIEH, HO
CKa3aJ, ITo 5TO He ero riaasbl. (BoociencTeuu s He pa3 yoex Jajcsa B TOM, ITO
y Bukropa Baagumuposuua Hembinikoro coequasiucy riyboKue NO3HAHUSI U
SPYAUIUA C HEKOTOPOU HEOPEKHOCTHIO B MACHMEHHOM W3JOXEHUU, HAIUHAA C
OPraHUYeCKOU HENPUA3HU K 3HAKAM IPENUHAHUIL. )

YpaBHeHus ¢ dacTHbIME npowsBogHbiMu (YpUII) B 3auére Obumm mpen-
crasaensr VIII Tomom «Ycnexos maremarmaeckux Hayk» (1941) co craTbamu
C. H. Bepumrenna, M. B. Kengemua, JI. A. Jliocrepauka u U. . Tlerposckoro,
[VIABOM O BapHAIIMOHHBIX MeTOonax u3 2-ro ToMa Kuuru P. Kypanra— /1. 'mib-
0epTa U HECKOJIBKUMHU CTATHAMU, IEPEYEHb KOTOPHIX A 3a0bLI.
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Jlerom 1944 r. mout xkypc okonumn BBUA. 3xech BaxHYy0 TOAIEePKKY MHE
okasau W. I'.: mo co6cTBeHHON MHUIUATHUBE, 6€3 MOEro BEIOMa, OH PEKOMEH JO-
Baax MeHs Bragmmupy BacunbeBuay ['omy6GeBy, KOTOpBIN OBLI TOTA HAYMAIB-
HUKOM Kadeapsl Beicien MaTeMaTuku BBUA, u MeHsa ocTaBUIn Ha DTOU Ka-
denpe maagmuM npenogasaTeneM. Ecrectsenno, aro obmenue ¢ U. I'. cra-
a0 Gomee dacTeiM. Sl ObiBan y Hero B KBapTupe Ha Tepckowm-flmckon, Ha
nade B mocénke 2Kenesnonopoxuom. (Kak o6bacamn mue U. ., sToT mocé-
a0k — Ta camasa O6upanaoska, rae 6pocmiack mox moe3x Anna Kapenuna.)
Pasrosopos no cymecTBy 0 MaTemaTuke OBLIO MaJO, MbI OOJIbIIE TOBOPUIA HA,
«OKOJOMATEMATUIECKUE TEMBI, a TAKXKE TEMBbI, TAJEKO BBIXOIAIINE 33 IPe/e-
abl MaTeMaTuku. [Ipu srom U. I'. moponr mopaxana MeHA IIyOOKMM 3HAHHEM
TYMAQHUTAPHBIX U €CTCCTBEHHBIX NUCIUIVIVH 1 CBOMMU OPUT'MHAJBHBIMU BbI-
CKa3bIBAHUAMM; HEKOTOPLIE W3 HuX A npuseny mmxke. Ha mage U.T'. mrobma
JAJEKWE TelIne IPOrYJIKY 0 WCIBITAHHBIM MapIIpyTaM X OXOTHO COBEPIIAJT
uX ¢ coOeceTHUKAMU.

He smato, kak apyrumu cBoumu acnupanTamu, Ho muOou W.I'. He pyko-
BOJWI B OOBITHOM Y3KOM CMBICTE: HE MABAJ 3aJaHUU, HE COPAIIMBAIL, €M 5
B MAHHBIM MOMEHT 3aHMMAIOCh W T.II. KOHTAKTHI COCTOAIN B YIOMSHYTHIX
Gecenax, a rakxke B creayomem: korgaa V. ['. mposoaun koucynbTanum (a K
HEMY B ONIPEeJEHHbBIE YaChl IPUXOUIN C BOIPOCAMY IPEICTABUTENNA PASHBIX
CHEIUAILHOCTEN ), A CUAeN HeJANeKO U CAYLIAL, KAK OH IBITAETCA Pa3obpaTh-
CA B BOIPOCE W, KOT'Ja DTO €My yAaBajJOCh, NaBaJd KPATKuUU OTBeT. Kpome
Toro, V. I'. maOrga mopy+an mHe pa3obpaThCa MO CYMIECTBY B IIONYIaEMBIX
M OT PA3IUIHBIX ABTOPOB PYKOIUCAX U JATHh KPATKYI0 XapPAKTEPUCTUKY Pa-
60THI WM fMaXe MOATOTOBUTH IPOEKT OTBeTa. lakasd dpopma OOMEHuA AId
MeHs ObLIa YPE3BBIYANHO MOJE3HOU; YyMAal0, YTO BO MHOTHUX CIy4agX OHA [Jig
paboTHI C acIMpaHTAMU OIM3Ka K ONTUMAILHOM.

B 1945 r. Boimia mos mepBas pabora. OHA BO3HUKIA B CBA3U C TEM, UTO
upu orBere Ha OoaumH w3 BompocoB U.I'. mme momamobmiaock pa3obparbesa B
MOHATHUY TIAJKON (PYHKIUA B 3aMKHYTOU obnactu. Ha 5Ty Temy A u HAmmCAT
craTpio. I TyT orpomuoe meno mias meusa caenana B. B. Cremanos. On merannb-
HO IPOYUTAJN PYKOIUCH U CIeaa]d GOJBIIOE YUCIO PA3HOOOPA3HBIX 3aMEYaHUN;
HUKOT'/I3, TIOCJIE DTOrO MHE HE BBINAAANA TaKasd yAada ¢ MOArOTOBICHHOU CTa-
THEN. 3aMevanus ObLIM KaK CepbE3HbIe (HAIpUMeED, I ¢ TeX MOP XOPOIIO HOHSI
POJIb OPraHMW3ANMYM TEKCTA C MOMOIIHI0 IPOAYMAHHOIO PACIOJOXKEHUA U PAC-
WIEHEHUs MaTepUuaja, BKIUYeHUsA cI0B «Teopema mokasaHay, «3aMedaHUe) U
T. I., 9TOOBI YUTATENb B KAX/IbIM MOMEHT YETKO HOHUMAJI CATYAIUIO), TAK
U MeJKWe, HO CylleCTBeHHbIe. Bece oHUM mokasbiBaau, 9To B. B. pazo6paica B
MOEM HAauBHOU paboTe CaMbIM TIIATEILHBIM 00Pa30M.

Crenyrolee HampasieHrue MOeU pabOThl — HEJIOKAIbHOE U3y9IeHUe BOIPO-
Ca 0 €JUHCTBEHHOCTH PelleHus 3a1a4u Ko Ha HeXapaKTePUCTUKE — TAKKE
ObLI0 wHCTIMPUpOoBaHo W.['., kOTOpBIM Bcerga moompsia o0umme paccMoTpe-
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HuA. [[as sToro MHe npuiniocsk 0606umTs nousTue pemenua O/1Y Ha ciaydan
YPABHEHUU ¢ MHOTO3HAYHOU MPABOU YaCTHIO. S1 CAENTAT DTO B IPEATIOIOKEHUT
JUIIB JOKAJTBHOW ONPAHUYEHHOCTH MPABOU YACTU U OY€HBb PAJOBAJICA DTOMY,
moJaras, ITo HUYIero mogobHOro emre He OBLIO; KOTO A HU CIPAIIWBAJI, HU-
KTO ogo6HOro 0600mmenus He 3HaJ. Ho xorga s pacckasan cBoio paboTy Ha
saceganuu MockoBckoro maremarudeckoro obmecrsa (MMO), B. B. Crena-
HOB TYT € OTOPYWI MEH:, CKA3aB, ITO OMUCAHHAS MHOU KOHCTPYKIIHA IO
CyIIeCTBY cogepxuTcsa B paborax Mapmo u 3apemoOst 30-x rr. (Bupouem, ox
BIIOJIHE KOMITEHCUPOBAJI 3TO Oropuenue, BOCKaukHyB «Ho sTo cencanmaly mo
HOBOAY COOTBETCTBYIOIIErO IPUMEPA HEEJAUHCTBEHHOCTH PELIeHUs.) JTO Obl-
JU TepBble pabOTHI B HAMPABICHUN, KOTOPOE TENeph HA3LIBACTCA TEOPUER
nudPepeHIuaTbHBIX BKIIOYCHNN.

B cBs3u ¢ oTuMm 1 X049y 106aBUTH, 9TO, BOOOIIE, IO-MOEMY, BECHMA, AKTUB-
HaA geaTeabHOCTh MMO B Te rofbl B 3HAYATEILHON CTENEHU ONPeNeaIach
yaactueM B ero pabore B.B. m memHOrmx apyrmx 3>HTY3MacCTOB, KOTODHIE
CBOMM DHTY3Ma3MOM 3aPaxaau OCTaIbHBIX. Hackonpko s momuio, B. B. npu-
cyTcTBOBad Ha Bcex 3acemanusax MMO, pasbupancs Bo Bcex 006CYXKIaEMBIX
TeMaXx, 3aaBajJ BOIPOCHI, JACTO TEMIEPAMEHTHO BBICTYIAJ C PA3IAIHBIMEU
CO00OpPaXEHUAMIY TI0 TIOBOAY DTHUX TeM u T. 1. KcTaTu, 0T Koro-to (He moMHIO,
KOro0) s cabimraj, Oyaro 6ut cam B. B. caurarn cebsa o MaTeMaTuecKOu Spy Iu-
nuu TperbuM B CoBerckom Corose, mocae B. U. Cmuprosa u A. U. [laecuepa.

OTMedy, 9TO Ha YHOMAHYTOU BHINIE PpabOTe MO €IUHCTBEHHOCTHU pelle-
HUs MOXHO IPOWIIIOCTPUPOBATH TO 001ee oIoXKeHne, IT0 6€CCo3HATENbHOE
MOAPAXKAHUAE YIEHUKA YUIUTEI) MOXET WMETh W OTPHUIATEIbHBIE CTOPOHHI.
Kax msBectro, U. I'. mpumensan Toabko knaccuaeckue pemenus Y. Iloaro-
My, pacemarpuBasg O/1Y ¢ MHOrO3HAYHOW MIPABOU YaCTHIO, U MHE HE MPUIILIO B
TOJIOBY BOCIIOIB30BATHLCA UIEeN pelenns no Kapareomopu, IT0 GBLIO CIeIaH0
I03X€e IPYTUMHU aBTOPAMU. JTO IPEYyBEINIEHHOE TATOTEHNE K KIACCAIECKIM
PELIeHNAM CKa3bIBAIOCH HA MHE JOBOALHO noaro. (B pambmenmem mpossu-
JIOCH €ellfe OJHO OTPHUILATENbHOE TTOCIEACTBUE MOPAKAHNAA — IPEyBeINIeHHOE
BHEUMAaHUE K /1Y, paspeméHHbiM OTHOCUTENBHO TWIABHBIX WIEHOB; TO, B IaCT-
HOCTH, HIOMEIIAJIO MHEe, KOT1a A 3aHAACA AuddepeHnnalbHO-PyHKIINOHAIbHBI-
MU yDABHEHUAMU, 3AMETUTH BAXKHBIN KJIACC yPABHEHUN HEMTPAILHOIO THMA. )

Ocenbto 1945 r. meHs npuHAmu Ha 1/2 CTaBKY HA JOKHOCTH ACCHCTEHTA
kadenper 1Y MI'Y, roe a octaBanca mo Jjeta 1947 r. Ilopaaku Torma ObI-
JIU TPOCTHIE, B 9aCTHOCTH, 3aCeJaHU KadeIpbl B HEIHEITHEM NOHUMAHUY HE
OBLTO, BCE BOMPOCHI PEMIATUCEH HA XOAY; TIOMHIO TOJBKO 3aCEJAHUA C 3aIATON
AUIIOMHBIX paboT. S Bé1 mpakTudeckme 3anaTusa Ha 3-M (mwim 4-M7) Kypcee
mo YM®P u ma 2-m kypce mo OY, y4acTBOBaI B MPOBEIEHUN KOHCYJIbTA-
OUA ¥ 3K3aMEHOB. V3-3a MOCIEBOEHHOUW My TAHUILI HA, KYPCaX O00bEeqUHAINCH
CTYIEHTHI PA3HOT'O BO3PACTA, CO MHOTMME i OBLT HA «ThDy. B 0gHOM U3 MOHUX
rpynn Ha 3 Kypce yumiack Ouabra Asnekcanaposra JlagbikeHckas, ¢ KOTOPOU
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s OBLT APYXe€H, U A B TPYJHBIX CAydasx OOBIYHO BBI3BLIBAJ €€, 3HAsd, 9TO OHA
wve nmoaseaéT. IloMHIO, KAK OAHAXK LI HA 3aHATUAX BO3HUK KAKOWU-TO HENPO-
CTOU BOIPOC ¥, K MOEMY V/UBJICHUIO, OTBEYATH BHI3BAJIACH HE3HAKOMAS MHE
CTYNEHTKA, KOTOPasd MaJa YBEPEHHBIN UCUIEPIBIBAIIAYA OTBeT. Ko okazarach
Oubra ApcenbeBna OnelHUK, ¢ KOTOPOU i TO3XKE TOXE MOAPY KUICA; IIOMHIO
TaKXKe, ITO A PENEH3UPOBAT €€ TUILIOMHYIO PA00Ty N0 PEryIAPHOCTH IPAHU Y-
HBIX TOYEK [JIA DIIUINTUYCCKAX YPABHEHUN, BIOCICACTBUM OMYOINKOBAHHYO
B «MaTemaTudeckoM cOOPHUKE.

TyT 1 X041y OTMETHUTH MOM «BBIAAIOUMECT 3acayru B obmactu Yp4UIl:
UMEHHO s BOBIEK B 5Ty obmacts O.A.Jlagsikenckyio (Bcé-Taku s ObLI mpe-
noJaBaTenIeM, a OHA CTYNEHTKOU, W OHA ObuIa Miaauie). A 1yX COpeBHOBAHUA
npuBes K Tomy, 910 e€ cokypcuuia O. A. QenHuK Takke BKII0IUIACh B pabo-
Ty cemmuapa no YpUIl (cm. Huxe) u Hamuia B 3TOU 06IaCTH CBOE NPU3BAHUE.

B ogmon w3 rpynm 2-ro Kypca, Tae S TpOBOAWI MPAKTUYUECKUE 3AHATH,
yumicsa E. M. Jlanguc, yxe usBecTabil Mae co cioB moero apyra A. C. Kpos-
pona, ¢ KoTopeiM OH padoTai. [IoMHI0, KaK OH MPEIIOKUI YIPOIICHUE W3JI0-
JKEHHOT0 Ha JEeKIuAX MoKa3aTeabcTBa lleppona Teopemer [leano, u Ha sx3ame-
HE CTYIEHTKA IpenyIpennIa MeHsa, ITO OHA OyJeT MOKa3bIBATH 3TY TEOPeMY
«o Jlangucy». Bnocaencrsuu a1 u ¢ aum cOmmsmica. (Benomunaio B kavecTse
Kypbésa, kKak MBI ¢ O. A. OreHUK TPUHUMAIK MO3XKEe Y HEr0 KAaHIUIATCKAN
sk3aMeH no YpUIl. UU.T'., ero pykoBoguTens, He pa3 AaBal HaAM HOITOOHBIE
nopyuernws. Ho rak kak E. M. yxe Obur HammM apyrom, TO DK3aMEH C Ca-
MOI'0 Ha4YaJda MPUHAI HeODUINAILHBIN XaPAKTEP U MPEBPATUWICA B JOBOJIHHO
IIUTEIbHBIN Oe3yCIEIIHBIM IOUCK — 9ero xe Bcé-Ttaku B. M. me smaer. Og-
HAKO HANAJAAMOMMX ObLIO IBOE, M B KOHIE KOHIIOB MbI IOUMAJIU €0 Ha, OJHOM
MEJIKOM BOIPOCE, 9€M 1 OBbLIU MOJHOCTHIO YIOBIETBOPEHbL. Hiné mo3xe s uMen
4gecThb ObITh y E. M. 0HUM 73 ONIOHEHTOB [0 €ro JOKTOPCKOU JUCCEPTAILNN. )

BecbMa BaxHYIO pOJIb B MOEU XW3HU B 5TOT MEPUOJ UT'PAIY HAYIHBIE Ce-
MUHApPHI, B 0coberHocTu cemuuapsl mo /Y. Cnepsa »To ObLI 00IIKY cEMUHAD
kadeapsl, TpOoXouBIIMH 101 pykKoBogcTBOM B. B. Crenanosa. B Hem akTuBHO
yaacToBaau .. Ilerposckun, B. B. Hempinkuu, Augpen Hukomaesua Tu-
xouoB, Uabs Hectoposuu Bekya, Jlazaps Aponosud JloocTepHuk m apyrue;
nocemana ero u O.A. Jlagbikenckas. HeckoabKO mMo3xe MOABMICA (MAJEHBb-
kuiy cemurap mo YpUll. O mepBoHavaIbHO OBLT CO3/4aH (IO-BUAUMOMY, IO
naunuatuse O. A.JlaIbDKeHCKON) M1 M3Y9eHUs TOABKO YTO MOABUBIIETOCH
B pycckoMm mepesone II Toma dpymmamenTaasuoun mouorpacpuu P.KypanTa—
. T'uns6epra. Mot ¢ O. A. mouutu npocuts U. I'. 6BITH pyKOBOAUTETEM DTOTO
ceMuHapa (KaK OHA BCIIOMHUHAET, i [NOICO HE PEIAICS HA DTO), M OH CPa3y
orBetrua «[logemy Ovr m HeT?». «(MaTeHBKUAY CEMUHAD CHUCTEMATUYIECKH IIO-
cemauau u3 npenogasareaen — W. ['., C. A. Tanbnepu, M. A. Kpeninec u s, u3s
acupanToB — M. U. Bummuk u P. A. Anexcanapsu, us crygeatos — O. A. Jla-
aeikenckad u O. A. QrenHuk, Ipyrue yYaCTHUKE TOABISAIACH SIIA30JAIECKH.
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ITOT ceMWHAP NOBOJLHO OBICTPO U3 yIeGHOTO CTAI HAYIHBIM, IEPECTaI ObITh
«(MAJEHBKUM», ¢ TOIaMu TPprOOpeTas BCE O0nbIn aBTOpuTeT. BO3MOXHO, 9TO
COBPEMEHHBIN BCeMUPHO u3BecTHBIN cemuuap umenu U. I'. [lerposckoro mox-
HO CUATATH €r0 MPAMBIM HACTIETHUKOM.

Yro kacaercsa 06mero ceMmuaapa Kadeapsl, TO OH B TOT XK€ IEPUO/] PACIAJ-
ca Ha cemuuap o O/IY nox pykosogcrsom B. B. Crenanosa u B. B. Hembinr-
koro u cemuuap no Yp'll mox pykosogcrom C. JI. Cobonera, U.I'. lleTpos-
ckoro u A. H. Tuxonosa (A. H.) (CIIT, 0661480 pyKOBOAUTENEH IEPEIUCIAIN B
Takom mopagke). O6a >Tu cemuaapa cobupamm goKIa IuKoB co Bcero Cowosa
7 OBUIM IPE3BLIYANHO MOJE3HBIMYA KAK [ HUX, TAK U I BCEX YIACTHUKOB.
S 6onee akTuBHO yuacTBoBad B cemuuape CIIT, Tak xak mou mHTEpecHI B
T0 Bpemsa Obutu Gaumxke k YpUIl. O6wrano wa cemmuape CIIT mpucyrcrso-
Bano denoek 20; cpemu MOCTOAHHBIX y4acTHUKOB ykaxy C.A.Tanbnepna,
B. . Kougpamosa, 3. . [lanupo, P. A. Arekcangpsaua, M. . Bumuka,
A W. T'ycennosa, neckoabko mozxe O. A. Ounennuk. HekoTopsie nHOrOpogHmE
maTemaTuku — Takme kak O. A. JlagbikeHckas — TakXke 9acTO HA HEM IpU-
CYyTCTBOBAJIHU U PETryAApHO BuICTynaau. OOBITHO [OKIAIBIBAJIOCH CO BCEMU II0-
APOOHOCTAMYU HEOOIBIIOE IUCIO PE3YAHTATOB, TOCIE €0 KPATKO COOOIIAIOCH
06 ux passuruu. C. JI. MTHOBEHHO BKIIOYAJICA B JIOOYIO TEMy, TIPUBOANI TIy-
60kue coobpaxenusa, KaK o0mume, TaKk 1 KOHKpeTHbIe. Tyrogym U. I'. 6omabIine
MOJT9IaJ, WHOT A 3aJaBAJT BOIPOCH! (BCIOMUHAK, KAK KTO-TO M3JIArajl SIU30[
u3 crapou paborsl U.T. u €€ aBTOp MOIATr0 HE MOr COTIACATHCSA C HEKOTO-
PBIMU CBOMMU PACCYXAECHUAMH); HO KOTAa OH ITO-TO HOHUMAJ, TO MOHUMAJ
odeHb Tiy6oko. A. H. BpeMsa oT BpeMeHU OTIIYCKAJ HETOPOILIUBLIE KPATKUE
3aMe4YaHUsd, KOTOPBIE CTAHOBWINCH OCOOEHHO CYyIIECTBEHHBIMW, KOTJA PEtb
IUIa O BO3MOXHOU (PU3MIECKON TPAKTOBKE WIKM KAKUX-TUOO MTPUIOKEHUAX
MaTeMaTukKu. PykoBoauTenn ceMwHapa W CaMy HE Pa3 BBHICTYNAIW HA HEM
C JOKJIA[aMU.

[Mocrenenno nponukaau B cemuuap CIIT mgen m meToabr GyHKIMOHATL-
HOTO aHaam3a. UaunmaTopom storo 6su1, koueurno, C. JI. Cobones, a riaBHBIM
MIPOMaraHaucTOM cpeau Mojoaexu — Mapko NocudoBud Bumnuk. [lo3xe 3Ha-
‘IHTeJIbeIfI nHTEPEC YIAaCTHUKOB CEMUHAPA IIPUBJICKJIA TAKXKE O6IIIaH Teopua
PAa3HOCTHBIX CXEM, CBA3aHHAA C PElIeHUuEM KpaeBbix 3aaad Ha JBM. Ilepsoie
OOKJIaABI HA Ty Temy B Kouie 40-x rogos caenana O. A. JlagbixeHnckas.

Bcnomunaro, 1T0 cemuHap OOBITHO HAMUHAJICA C OMO34aHueM MUHY T Ha, 20.
OTO BpeMs MCIOJIb30BAIOCH HA MOJE3HbIE OeCeibl YIACTHUKOB CEMUHAPA, IPYT
C APyTOM.

Mouio fibie Jifo 7, TPYIIUPOBABLUINECA BOKPYT «MAJIEHBKOT'0» CEMUHAPA U Ce-
vunapa CIIT, maoro Bpemenu nposoauiu B Kabunere MaTeMaTuKu n MEXaHU-
ku MI'Y u ero okpecrraocTsax. Mbr MHOrO auTaiu, 3aHIMAJIACH COOCTBEHHBIMU
3a/a8MaMu, NEIWIACh PE3YJAbTATAMEU APYT C APYTOM, IPOCTO Pa3TOBAPUBAIN
Ha BCEBO3MOXHBIEC TEMBI. B TaCTHOCTH, A XOPOImO INOMHIO MHOI'OYMCJICHHBIC
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pasrosopsl ¢ M. . BumiukoM, B KOTOPBIX OH TMOAPOOHO PacCKa3bIBaJl MHE CO-
IepXKaHue CBouX paboT; BUAHO ObLIO, KAK OBICTPO Pa3BUBAETCA €r0 TAJAHT,
KaK Pe3yabTaThI 9TUX PA00OT CTAHOBITCA BCE Hojee 00IIMMY 1 3aKOHI€HHBIMU,
a pa3BUBaeMble METOMbI HAXOAAT HOBBIE U HOBBIE IIPUIOXKEHU.

Jymalo, 9T0 3TOT NEepuo — OAWH U3 CAMBIX APKUX B MOEU XKU3HMU.

Boabmoe Bausuame Ha BCcex HAC okasamna 003opHas craresa U.I'. Ilerpos-
ckoro «O HekOoTOpBIX mpobimemax Teopuu YpYlly, mosasuBmasca B 1946 r. B
«Ycmexax MaTeMAaTHYIeCKuX Hayk». KcTaTw, 5Ta CTaThA, BMECTE C yKAa3aH-
veivu Bhie crarbivu u3 VIII toma YMH un ¢pparmenramu 11 Toma xaurm
KyparnTa—I'uabbepTa, MHOTME TOALI B TOM WIM MHOM O0BEME 0013aTeIbHO
BXOAWIA B KaHIUIATCKUU dK3aMeH mo Ypll.

Temy mis kangmgaTckou muccepraumm moackaszan mue W.T. B koHIe
1945 r., 3a moaroma 10 CpOKa OKOHYAHWS acuupaHTyphl. Boobie, B Te Bpeme-
HA CIATAJOCH, IYTO B ACIUPAHTYPE MIIABHOE — YIUTHCA U 3aHUMATHCA HAYKOW;
MOy YATCA AUCCEPTALNUA — XOPOIUIO, HE MOIYyIUTCA — TOXe He Ooabinaa Oe-
na. [osromy m U.T'. ckasan mue: «Boi cobupaerech mucaTb gquccepTanuio?
Yo, eciau. .. ». OH OIPeRIOKUT TOCMOTPETDH, HEMb3A JU ITPOBECTU PACCMOTPE-
HUE 2-U KpaeBOU 3a1a4u s ypaBHeHus Jlammaca B Tou xe (wim XOTs ObI B
CpaBHEMOM) OGIIHOCTY, ITO U3BECTHA A 3aga<au [Jupuxae. Borbme ankakmx
YKA3aHUU OH MHE He JaBaji. Kak 5TO HEmOXOXe HA COBPEMEHHOE «BBIMYIMBA-
HUe» guccepTamnun!

Hagas 3aHMMATHCA 5TUM BOIIPOCOM, S JOBOJBHO OBICTPO YIIET B CTOPOHY
TaK HA3BIBAEMOU BUJOM3MEHEHHOU - Kpaesou 3anaqu. [lepBeie pesyabTaTh
a monoxun Ha cemuaape CIIT, mpuyém mommuio, kak A.H. TuxonoB TyT *e
MPEIOKUI Ha OCHOBE (PU3UIECKON AHAJIOTUM DJIEMEHTAPHOE M0KA3ATEAbCTBO
OJIHOTO W3 MEHTPAJIBHBIX yTBEPXKICHUU, KOTOPOE s CYATAI OCOOEHHO TPYI-
HBIM. 34 JAJIbHEAIIVMEA MOWME MOTYTaMU B DTOU OOJACTH YKE HUKTO HE CJe-
IWI, W 51 HATOPAXUBAJ OJHY TPAHCHUHATHYIO WHIYKINIO 33 TPYTOU, TIOKA HE
poaun counHenue crpannn B 150. OguuM u3 onmonenTos 6bl1 A. H. B nens
3aLUATHL A 33 MOJYACA PACCKA3AJI €My OCHOBHBIE Pe3yJIbTAThI [UCCEPTAIUH,
MOCJIE 9er0 OH B MOE OTCYTCTBUE HANMCAJ OT3LIB, VAUBUBIIMNA MEHS TIyOUHON
U yKa3aHWEM Ha CBA3M (B 9aCTHOCTH, C TAK HA3BIBAEMOU 3amaqen Pobena), o
KOTOPBIX i TI0 CBOEN HEOOPA30BAHHOCTH [aXe He I0A03PeBal.

N.T. ¢ moen guccepramuen He 3HAKOMUICA. OH TOJIBKO CIPOCHI, ITO BCE-
TAKW W3 HEE BHITEKAET [JIA 2-U KPAEBOW 3a1a<u; MPUILIOCH MHE CKA3aTh, ITO
JOBOJBHO MaJO. DTO HE TOMEIIAI0 €My 33 HeGOJBIION CPOK [0 3aIIUTHI TPE/I-
JOXUTH MHE €€ KaK MOKTOPCKYIO, 3alIATUB MPEIBAPUTEIBHO B KA9€CTBE KaH-
IUIATCKOU paboTy MO eAMHCTBEHHOCTH pemenus 3anadu Komu. Ho g cpasy
XKE OTKA3AJICH.

S yxe oTkaoHWICA OT CcTpOrou xponotoruw. Ilpueeny eme oTmeabHBIE
SIU30BI TOT'O MOEr0 EPUONA KU3HY, TAK WIN WHAYTE CBA3AHHBIE ¢ Kadenapon

ing
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Bouabion mym Hageaanta 3ammTa JOKTOpckon mauccepranuu H. A. Jlegme-
Ba. CooCOOHBIA, HO BECbMA, CAMOYBEPEHHBIM M HEIOCTATOYHO KYJIbLTYPHBIN
MOJIOZION YeJOBEK OOBABUI O CO3MAHUM UM HOBOIO, CAMOI'0O OOIIEro MeTo-
na pemrenus YpYIl. Ha sammure om mepxkaincsa Bui3biBalome. BreiBenr m3 ce-
6a C.JI. CoboseBa, MOBTOPUB HECKOIBKO pa3, 4o pesyabrarsr C.JI. comgep-
KATCA KAK BECbMa, JYACTHBIU Ciaydall B ero Teopuwm; B kKoume KOHIOB C. JI.
CIIPOCWJI, TIOYEMY OH He TOBOPHUT, ITO pedb uAeT o gumiomuon pabore C. JI.
C B.B. CrenanoBbIM KOH(PIUKT pasropeiacs TaK, 9TO MPUCYTCTBYIOMIAM HA
MI'HOBEHHE TOKA3AJI0Ch, YTO AeJ0 AOUAeT mo (usumyeckux peuctsun: B. B.
kpuaaa «Manbummkaly u T. 1. Bopodem, romocoanne 6bLI0 MOMOKATEILHBIM.
BrocregcTBum okaszanoch, IT0 OCHOBHBIE pesyabTaThl H. A.Jlegmesa, xoTsa
¥ TOJyYe€HHBIE UM CaMOCTOATEIbHO, COAepXKaIuch B Oomee paHHUX paboTax
dpanmysckux aBTopos. B o63opuon craree WU.I'., 0 KOTOPOU ymOMUHAIOCH
BoIme, (paMmina «/lequeBy ObLTA B MOCTCIHUN MOMEHT M3MeHEeHa Ha «Pukber,
9T0 XOPOLIO BUAHO MO pasaumyauio Haoopa. U. I'., KoTopbi Takxke ObLI OIIIO-
HEHTOM, 9yBCTBOBAJ ceOs HEIOBKO; yremas cebsa, on mosropsa: «H. A. Jleques
BCé-Taku pacupocTpanmn TeopeMy Kommu—KopamreBckon Ha caydan ¢GyHK-
WY, HEAHATATUICCKUX 110 ¢, IIyCTb OH 3a 5TO0 OyaeT mokTopoM.» (Bmpowuewm,
[IO-MOEMY, emé Imo3xe OOHAPYXKWIOCh, 9TO W ITOT PE3YJABTAT CONEPKAICIT
B paboTe OJHOrO AMOHCKOrO aBTopa. H. A.JleqmeB mocie 3amimThl MOYTH HE
3aHUMAJCA MATEMATUKOMN, & MEPEKIIOUWICA Ha ONPOBEPKEHUE TEOPUU OTHO-
cuTensHOCTH, TPOOaeMy ATaaHTHABL, «OO0CHOBAHWE) AHTUCEMUTU3MA U T. 1)

BcnomunaeTcs emé, kKak BO BpeMs 3alUTHI OqHOU u3 acnupanTok U. T
win C. JI. mpencenareas CoBera mpenyupenui €€, ITO BpeMsa BBICTYILIEHUSI
HCTEKAET: Ha DTO JOKJIAMIUIA 3aABUIa, «f MOry rosopuTh ObIcTpeely, mocae
9ero OUIEJOMUIA, CAYIIATENEN TEMIOM CBOEU PEeYn.

Ho moBoabHO 0 mycTakax.

Jletom 1947 r. MeHs KaK BOEHHOCIYXKAINEro IiepeBenau Ha paboty B Pu-
ry. Cessu ¢ mexmarom MI'Y u, B wacTHOCTH, ¢ Kadenpou Y, ecrecTBeHHO,
cTanm ocaabeBaTh. BrpoteM, mepBoe BpeMs A CTAPAICT KAXKIBIM MeCAI Obl-
BaTh B Mockse u obasarensro npuxonui Ha cemuuap CIIT. Heckonbko pas
0 CTAPOU MAMATYU MPUHUMAJ YIACTUE B DK3aAMEHAX — IIPU MPOCTHIX TOPI -
Kax TOro Bpemenu 310 Obuto Bo3dmoxuO. W.I'. mpomomxkan maBaTh MHE HA
MPOCMOTP HEKOTOpBIE M3 MOCTYMABIIMX K HeMy pykomucen. Kpome Toro, s
MHOI'O BHUMAHUA YA€ U3BECTHBIM y‘Ie6HI/IKa,M I/I F., O €M XOTy CKa3aThb
moapobHee.

Boabme Bcero s 3anumaincsa ero «Jlekmuamu mo Teopum O/Y»: 6pL1 m3-
nareabckuM pegaktopom II (1947) m IV (1952) wsgammm, a Takxke rorTo-
Bua k negatu 11T (1949), V (1964), VI (1970) u mocmeprroe VII (1984)
n3nanuia. C pocroM 06bEMa 0043aHHOCTEN, 0COOEHHO IOCIE HA3HAYECHNUA €0 B
1951 r. pexTopom MI'Y, U. I'. Bcé MeHbBIIIEe BHUMAHUA MOT YAEIATH CBOUM KHU-
ram. [losToMy mOATOTOBKA OYMEPENHOrO IMEPEns3 JaHusA Ipoxoqmia Tak. Korma
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. T. cooburan o mpencrosimem nepensganuu, Ml (dame Bcero C. A. laapneps,
O.A.OnelHVK U s1) BHOCWIN CBOW TPENIOXKEHWUSA, COBMECTHO O0CYX MM WX,
sarem obcyxaanu Bmecre ¢ U. ., mocae dero s, a takxe O.A. QunentHuk co-
CTABIAIA OKOHYATEILHBIN TEKCT; S TaK¥kKe AepPKAJI 33 aBTOpa KOPPEKTYpY.
Y4ebuuk, coxpatss o0liee HAIIPABJIEHUE U XaPAKTED, MOCTENEHHO PACIIUPILI-
cA u Mogepau3upoBaica. [Tomuio, kak Mbr goaro yrosapusaau WU. I'. nepenTn
UL TUHEUHBIX CACTEM OT CKAJAPHBIX K BEKTOPHO-MATPUIHBIM OO0O3HAYMEHU-
am: U. I'. omacancs, 9To mocaegaue npuBenyT K 60ee (popMaTLHOMY YCBOSHUIO
9TOro pasjena Kypca. Jlumb yoeauBumch, 9T0 TAKOU MEPEXO] OCYIIECTBILIA-
eTcsa nosciony, U. I'. pemmica Ha Hero. Beutn u MHOrue npyrue u3MeHEHUI U
mobaBaeHusd, npuieM npu o6cyx aeruax U. I'. ocobeHHO cTapaicsa caepXuBaTh
pacumpenne OCHOBHOIO TEKCTA U ¢ 00JerYeHreM B3 IbIXaJ, KOTIa MbI JOT0Ba-
PUBAIKUCH O MEPEHOCE MpeNIaraeMbix H00ABIEHUN B ynpaxHeHus. Bcé 3To B
KOHIIE KOHIIOB IIPUBEJIO K TOMY, ITO KOTa 5 KaK-TO, ociae 6-ro u3faHusa, mpu
pasrosope ¢ . T'. ckasan «Bama xaura», on 3amernn (Kak MHE MOKA3aJa0Ch,
¢ mekoropon gocagon): «Oua yxe Goapme Bama, wem mos». Komewano, sTo
IpeyBeJIu<ieHue.

[Ipuauman s ygactue, — BIOpOUEM, TOPA30 MEHbIEe, — U B IIOJITOTOBKE
aByx apyrux xaur W.T.: 6ew1 pegakTopom nepsoro m3ganma (1948) xuurm
«Jlekny O TEOPUU MHTErPAILHLIX YPABHEHUN), HATTACAI PA3 e, TOCBAIIECH-
HBIU T€OPUY IOTEHINAIA, 111 KHUrY «/Ileknuu o reopun YpIIly (1950) u 1. 1.
B pganbaenmem anedcrso» Ha L dTuMU KHUraMmu B3saaa Ha ceba O. A. OnenHuk.
[Monarato, 9T0 BCe >TM KHUTH, TEPEBEIEHHBIE HA MHOTHUE A3BIKUA, U CEUYac B
3HAYATENLHON CTEIEHN COXPAHWIN CBOE 3HATEHUE.

Korga s 6wiBan B Mockse, U. I'. 06bI9HO mpuraamai; MeHs 3aUTH K He-
My IOMOU, & JETOM — Ha Jady. JacTo K DTUM BU3UTAM NPUCOEIUHAIUCH
C. A.Tanpmepn u M. A. Kpennec. Bemomunaro, kak ogaaxasl Met ¢ C. A. muim
k . T. (kTo 6GbLt1 emé, He momuwo), u C. A. Mue ckasan: «([louemy Brr rosopu-
Te — rucrepoauddepeHnmaIbabe ypaBaeana?» (A A 5TOT TepMuH B3AT U3
3aIaJHBIX CTATEN, MHE OH IOKA3AJICA KAKUM-TO COIMJHBIM, YIEHBIM, ITO JIH.)
«HaszBanu 6v1 mo-pyccku — /1Y ¢ 3ama3qblBalOuM apryMeHTOM, HATIPUMED).
Takoe HaszBaHME NPUKMIOCH, OqHAKO To3xke C. A. He MOI' IPUNOMHUTEL DTOT
snu3on. Bupodem, C. A. HEKOTOpPOE BpeMs ¢ HEJOBEPUEM OTHOCWICA K DTO-
My HOBOMY HAIIPABICHUIO W HE Pa3 CIpPAIIUBAI y MeHa: «A 4ro m3 Bammx
PEe3yJIBTATOB BEITEKAET HOBOrO s O0braHbIX [[Y 7»

Bcnomunao Takxe, Kak BO BPEMS OJHOU M3 MIUTENbHBIX MPOTYJIOK HA
naxey U. ., Bmecte ¢ C. A. u M. A., cOCTOANCA 0OKECTOYEHHBIN CIIOP O TTPABO-
MEpPHOCTH «HECTPOTOT'0» W3JIOXKEHUA MATEMATUKY [IPU €€ MPENo[aBAHNY IPU-
KJIAIHUKAM. Sl TOrga moCcTeneHHo Tpuxoaui K ujiee 06 OTHOCUTEILHOCTH 110~
HATUA CTPOTOCTU U OTCTAUBAI 3AKOHHOCTH OJHOBPEMEHHOT'O COCYIIECTBOBA-
HUA PA3IUIHBIX YPOBHEW CTpOroctu. Ha MeHs 0COGEHHO aKTWBHO HAIAIAT
M. A., ero mogaepxusai C. A. U. I'. 6osbiue ciaymai, MHOT I 3a,0aBaJ BOIPO-
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CHI, X €ro TOYKY 3pEeHus Ha 5Ty mpobieMy s He CMOT YJIOBUTB: AyMAaro, UTO
oHa ObLIA OYEHb MMPOKOU, Kak u Ha MHOrOoe apyroe. (Kak gacro GeiBaer, ce-
PBE3HOMY COIyTCTBOBAJIO CMEITHOE: KOTa MbI BTPOEM, BO3BPAILAACH TOMOMU,
MOIOILTY K TLIAT(OPME, ¥ TPOTUBONOJOKHON €€ CTOPOHBI CTOMIA DIEKTPUTIKA,
Mmbl ¢ C. A. 6BICTDO 3aue3nu Ha WIATHOPMY, HO HEBBICOKUY ToaHbIN M. A. He-
CKOJIBKO Pa3 MOMBITAJICA MOAIPHICHY Th U B KOHIIE KOHI[OB XKaJ00HO IIPOCTOHA:
«A Kak xe A7»; OIPUILIOCH HAM BO3BPALIATHCA UM MOACAXKUBATEL €ro.) Bckope
N.T. ckazanx mue, ato . B. 3eab10Bud, ucxond U3 aHAIOTUIHBIX COOOpaXxe-
HUW, HATIUCAT BBOJHBIN KYPC BBICIIEM MATEMATUKU HA (PUIUIECKOM YPOBHE
crporoctu. . I'. cBéx mensn ¢ . B., 1 5TOT KOHTAKT 0Ka3aJICA B AAIbHEUIIEM
OJIHUM U3 CAMBIX CYNIECTBEHHBIX B MOEU KU3HMU.

Becnon 1953 roga U. T'. npenmoxua MHE TOAATH TOKYMEHTHI HA KOHKYPC
B MI'Y ma gomxuocTs mpodeccopa kadenpsr /Y. [leno 3amio goBOIBHO ga-
JIEKO, MAXe COCTOAMICA PasTOBOP O MpenocTaBiseMon xwiarmmomaan. OmgHaKo
B JlaTBUUCKOM rOCyJapCTBEHHOM YHUBEPCUTETE, e S TOrga paboTal, MOu
OTHOIIEHUA C AJMUHUCTPAIMEN OBLIM BECbMa HANDAKEHHBIMA W B MOPSIIKE
MeJKOU MecTHd (Tak OGbUIO TOrja HPUHATO) MHE Ay OUIUAILHYIO XapaKTe-
PUCTHUKY TOJBKO TOTMa, KOTJa CPOK KOHKypca yxe umcrek. U. ['. MHE moTom
POBOPWI, KAK BCEX YIUBWIU CIOBA B DTOU XaPAKTEPUCTUKE, HEOOBLIYHBIE [
Takoro mokymenta: «[lo xapakTepy camoaio6uB ¥ BCOBLILYMBY. BO3MOXHO,
BCTPEBOXKEHHBIU DTUM, JUO0 PACIPOCTPAHUBIIAMCA CIYXOM O TIPOUCIIENIIEM
ckaggane, V. I'. mpu odepenuon BcTpede moTpebOBAI OT MEHS MOJHYIO WH-
dbopmanmio o sromy nosoay («Kak Ha gyxy» — CKa3am OH) — ¥ yCIOKOWJICA,
y3HAB, 9TO B KOHQIWKTE HE OBLIO HUKAKOW MOJUTHUYECKOU momormreku. Ho
CPOYHO ye3x)aThb m3 Puru mue 66110 HEOOXOMUMO, W MOITOMY S MOAAT TOKY-
MEHTHI Ha 3aMelleHne JoKHOCTY 3aB. Kadenpou Y Bemopycckoro rocyuu-
BEPCUTETA U Cpa3y XKe MpOoIIe] KOHKYPC. depe3 MecdAl] MOCcie MOEro mpues-
ma B MuHCK g morydma TejgerpamMmy oT W.I'. ¢ mMOBTOPHBIM IpeTIOXeHUEM
mogaTh AOKyMeHTHI Ha KOHKypc B MI'Y. BosmoxuO, 5TO GBI MOMEHT, KO-
rla OT MOEro PEIIeHrWs MOIVIA B KOpHE M3MEHUThCA Mos cyanba. He yBepen,
9T0 s OBLI TpaB, A AOATO KOJeGAJICd, HO B KOHIIE KOHIIOB CYUE] HEITUIHBIM
Ccpasy Xe Mmocie IMPOXOXKIEHUs OJHOTO0 KOHKYPCA MOAAThb Ha APYrou. Boab-
e TAKOW BO3MOXHOCTHU MHE HE IIPEACTABIAIOCH; KUBEIIb, YBbI, BCEI'O OIUH
pas.

BoT eme HECKOABKO Pa3pO3HEHHBIX BOCIIOMUHAHWUY, CBA3aHHBIX ¢ . I

IMoka y . T'. He 6BLIO TOCTOAHHOW ABTOMAIIVHBI, OH, €CTECTBEHHO, OJIb-
30BaJICS TOPOCKUM TPAHCIOPTOM; OJHAKO ITOE€30K B MeTpo u3beras, roBop4,
9T0 mpebbiBaHme Mo 3emaen emy HempuaTHo. Cob6cTBennon Mammuusl y U. T
HUKOT'1a, He OBLIO.

N.T. crapaica He NPUKACATHCA T'OJOU JAJOHBIO K [BEPHBIM DPYYKaM B
OOIIECTBEHHBIX 3/aHUAX; MPU HEOOXOAMMOCTH OH IPUKPHIBAI JAJOHb IEM-
HuUOY 5.



26 A. /. Mpimkuc

Bo Bpewms Gecenstr U. I'. Bapyr npuHaica munaTh cebs 33 PECHUIIBL. 3aMe-
TUB MOU B3MJIAL, OH CKA3aJ: «Y MEHS KOPOTKUE PECHUIIBI, U OHU II0JBOPAYU-
BAaOTCA».

N.T. odensb Ja100MaI XUBOMUCH, ¥ HETO JOMa, OBbLIM KAPTUHBI U AJbOOMBI.
[MokaswbiBasg MHE OMHY KapTUHY U pacckasbiBasg o men, V. I'. HeOXugaHHO HA-
3Basn ¢uoseToBbin 1BeT cuHuM. C yausaenuem s ysuaa, 9yro U. . — nans-
ToHUK. Kak OH MHe OOBACHWI, A1 HOPMAJILHOT'O 3PEHUSI MHOXECTBO I[BETOB
ABYMEPHO (€CIu He YIUTHIBATH APKOCTH), & ¥ AAIBTOHUKOB — OJHOMEPHO.

N.T'. Bcerga npousuocua «X0JIMOIOPOB»Y, TOBOPS, 9TO TAaK IPABUILHEE.

Hoxroe Bpemsa U. I'. we mobun Hukyga e3guts — Hu 1m0 Coserckomy Co-
103y, HE 33 rpanuiy. OH TOBOPWI, 9TO MOE3NKM BHIOUBAIOT €ro m3 paboten
KOJIEH, W TPEATIOYATAN JIOOBIM MOe3KaM CBOU J0OM ¥ CBOIO mady. [lozxke oH,
IO-BUAUMOMY, B 3TOM OTHOIICHUN W3MECHWJICA.

Kak-to y mensa ¢ U.I'. 3amura pedb 0 TOM, 9TO, CTaB PEKTOPOM, OH Cy-
MIECTBEHHO OCTA0WI, & HECKONBKO IT03XKE€ U MPAKTUIECKU MPEKPATHUI CBOIO
au4aHylo paboTy B obmactu mMareMaTuku. KOHEYHO, OH IEPEXUBAT 3TO 00-
CTOATENbCTBO; K TOMY K€ OH 3HAJ, ITO KOE-KTO IOPHUIAET €ro 3a (M3MEHY»
MaTeMaTuKe. fl cka3aji, YTO CINTAIO €r0 AeATEIbHOCTh KAK PEKTOPa BaXKHee
€0 BO3SMOXHBIX YIYHICHHBIX JUTHBIX rZIOCTI/I)KQHI/IIL/)I B HAYKE U YITO, BOO6IIIe,
JeCTHBIE KBATU(DUITPOBAHHLIE JIOIU, UMEIOIIAE CIOCOOHOCTU K BaXHOU Op-
FaHU3AIUOHHON PA0OTE U BOSMOXHOCTH €€ IPOBOJUTD, HE NOJKHBI YKIOHATH-
Cs OT HeE, mepeaoBepss e€ JAAM HeKBaIu(UIAPOBAHHLIM WIN HEYTECTHBIM.
N.T'. moarOCTRIO Coryacmiacs ¢ 3TuM. FMy OvY€Hb MOHPABWIOCH, KOT'/A 5 Ha-
moMHUI BeIcKa3biBaHUe JI. TomcToro o ToM, ITO A1 HAYAIHPHUKA [VIABHOE HE
CTOJIBKO MIPOABJAATH MHUNUMATUBY, KaK HE 3aIlIPEIaTh HUYETO XOpOomero u He
paspemars Hudero gypuaoro. U. I'. ckasan, 9T0 OH UMEHHO TaK U MOCTYIAET.
(Bupodem, MbI 3HAEM, ITO B psfe CylIeCTBeHHBIX caydaeB U. I'. mposasuian u
nHUIEATUBY.) Ero cmoco6HOCTL GBICTPO U HEPOPMAIBLHO PELIATH OPraHU3A-
[MOHHBIE BOIPOCH! ObLIa HECOMHEHHOU. [lyMato, 9TO 9Ta CTOPOHA AeATEIBLHO-
ctu U. I'. 3actyxuBaia ObI CEPHE3HOIO PACCMOTPEHUA.

Pasrosop o mokasaTeancTBe ocaabmennon runoTessl [oasnbaxa. A Buipa-
3MJI COMHEHUE B TOM, YTO IIOJZOOHOTO POJA PE3YIHTAT MOXET OKA3aTHCH [
9ero-aub0 MOME3HBIM, KPOME IPYTUX YTBEPXK ASHUN TOro Xe xapakrepa. U. I'.
He cormacwicsa: «He MOXeT GBITH, ITOOLI TAKOW KPACUBLIN PE3YJAbLTAT, C MPO-
CTOU (POPMYJIUPOBKOU U CTOJNb CJIOKHBIM MOKA3aTEIHLCTBOM, HE HAIIET B CBOE
BpeMs MPUIOKEHU).

Yewm, BooOIe, HAMO 3aHUMATHCA B MaTemaTuke! W.I'. rosopmi, 9To pa-
60TaMu ABOSKOTO XapakKTepa: Au00 TeM, UTO HENOCPEACTBEHHO MM IerOo-TO
HyXHO, 00 xe mnpobremavu B Haumboaee obmen moctanoBke. (Bopowuewm,
7“3 CKA3aHHOT'O IEPEI DTUM BUIHO, ITO OH OTJABAJ AOJKHOE TAKKE DCTE-
TUYECKOU U CHOPTUBHOM cTOopoHaM.) OH Kak-TO CKa3ajl, ITO CIATAET He-
CIIpABEOJIMBBIM II0 OTHOINCHUIO K IIPEIIOAABATENAAM YHUBEDCUTETOB HAJUIUEC
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aKa[eMUIECKUX MATEMATAIECKAX UHCTUTYTOB, B KOTOPBIX YI€HbBIE IIPOBOIUT
MCCIEIOBAHUA B O0MACTYU «IMCTONY MATEMATUKY 0€3 MeIaroruIecKOn Harpys-
KV 1 HEIOCPEACTBEHHBIX KOHTAKTOB C MOJIOACXBIO.

OueHuBasA 3HAYUMOCTD AEATEIBHOCTH TOTO WIX WHOTO MaTeMaTuka, U. I'.
HA NEPBBI IUIAH BBIABUTAJI T€ TPYAHBIE TEOPEMBI, MPENCTABIAIONIME OOIMI
uaTEpEC, KOTOphIe TOT nokasan. (Koraa o kom-mu6o U. I'. roBopwim, 910 TOT
CWIBHBIM MATEMATHK, OH 9aCTO TaK ¥ CIPAMUBATL: «A 1T0 OH gokaszan’y.) Co-
3MaHue KOHIEIINNA, HOBLIX moaxoxoB . I'. menmn mensine. MoxeT GBITH, 11O
9TOU NMPUYINHE OH HEKOTOPOE BPEMs MCIBITHIBAJ ONPENEIEHHOE HEeI0BEpUe K
npuMeHeHuio B Teopuu Y MeTon0B PyHKIUMOHAILHOIO AHAMU3A: BO3MOXHO,
eMy Ka3aJoCh, U9TO 3[1eCh TMOPOU pedb UAET He O NOKA3ATEAbCTBE TPYIHBIX
TEOpEM, a O CJIOBECHBIX CHEKyJAnusx. 1lo3ke OH m3MeHWJI DTy TOUKY 3pe-
HUA: B 9aCTHOCTHU, 3TO IPOABUIOCH B IIOJHOM HNPU3HAHUW 3HAICHUA pa60T
C. JI. Co6oaeBa. OH cTax cOrmamaThCsa ¢ TEM, ITO KPOME MATEMATUKOB «IIPO-
6uBHOrO» THHA (K KOTOPBIM OH ¢€0f CHPABENIUBO OTHOCHUI) CyHIECTBEHHYIO
IOJAB3Yy MOT'yT IIPDUHECTU U MATEMATUKU APDYT'Oro CKJIAAA.

«fl Mory ommbuThCsa B AOKA3ATEILCTBE, HO HE B YTBEPKACHUMY — KAK-TO
ckazax U.I'., umesa B Buay cBOIO paboTy, BOCHOJIHAIOUIYIO IPO6ET B €ro cTa-
The, B KOTOPOU [MOKA3BIBAJIACH PAa3PeImMMOCTh 3amauu Komm nis rumnepbo-
JUYIECKUX CUCTeM ypaBHeHuu. [IpaBaa, B mocaeqaux paboTax, MOCBAMEHHBIX
OIIEHKE YUCIA MpeNeabHbIX TUKIOB 1t O /1Y ¢ panuoHATBHON IIPABOU Y9aCThIO,
vaTyunnsa nmoasenaa U. I'.; xoTsa ero ocHOBHAsS uaes TOMOJOTUYIECKOT'O AHAIM-
3a peHIeHHfI nocdiae nepexona K KOMINVIEKCHBIM 3HQICHUAM BCEX YIaCTBYIOMIUX
BEJUIUH, HECOMHEHHO, BeCbMa IMIyOOKa U MepCIeKTUBHA.

N3-3a meperpyxeHHOCTH HEHTPAJIBHBIX MATEMATUIECKUX KYPHAJIOB OTHO
BpeMsAa CTaJl B 6OJII)HIOM KO/MINICCTBE MOABIATHCA BY30BCKUE, DEIMOHAJIBHBIC
7 T. . cboprauku. U. ['. 6611 permmTenbHbIM TPOTUBHUKOM 5TOr0. OH rOBOPHI,
9TO ¢ XopourmMu paboTamMu IEHTPAIbHbIE U3AaHAA CIPABATCA, a IIOXUE BO-
o0me Hurge He HyX)HO mybaukoBaTh. (/lymaro, 9TO TAKOW MOAX0J HECKOABKO
IPSIMOJIMHEEH. )

WU.T'. He oveHb BHUMATEIHHO CJAEIUT 33 HOBBIME pabOTaMU U XKYPHATHHBIX
craren He duTad. OH GbLUI HEBBICOKOI'O MHEHUSA O CBOEH MATEMATUYIECKOU dPY-
punuu. Tak, u3BecTHO, 9TO ero pabora mo 0coObiM ToukaMm misa cuctem Q1Y
uMesa mepecedenue ¢ 6omee pannen pacoroun O. Ileppona. U. I'. o6bsacusa 5TO
Tak: «MHe ckazaiu, 9TO HAJO PENINTH DTy 3ajady, a1 U pemumi eér. OaHako
BpeMA OT BPEMEHU OH INTAJ MATEMATUICCKUEC KHUT'Y, HC OTHOCAIIUECA HEIIO-
CPEJCTBEHHO K TeMe ero HayJIHbX paboT. OH roOBOPUI B IIyTKY, ITO JOOUT
607eTh, TAK KAK MOXET B 3TO BPEMsA CIIOKOWHO MPEIaBATHCA TAKOMY ITEHUIO.
[omuto, Hanmpumep, kKak oH yuTad «MaTeMaTuIeCKu aHAIN3 HAa MHOI000pa-
s3uax» M. CouBaka.

[Toxamnyu, 6oaee BamMaTenbuo WM. . caeqmn 3a pa3sBUTHEM €CTECTBEHHBIX
HayK — dusuku, 6uosoruu u T. 1., 60Iee BCEro mpeanovduTas MOIYJIAPHYIO
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JUTEPATYPY BBICOKOT'O YPOBHA THUIA «YIEHBIE O CBOEU HAYKE»; HE Pa3 OH MHE
PEKOMEHIOBAJ TAKNEC KHUI'A. OH O6rl[yMbIBa,JI MaTeMAaTUICCKUE MO OEJan O6H_II/IX
seraenui. [ToMHIO, KakK OH TOBOPWI 0 HEOOXOAMMOCTY U3MEHEHUS TEOPUY OTHO-
curenpHOCTH: «He MOXeT 6BITH, ITOOBI CKOPOCTH CBETA UMETa Takoe (pyHIa-
MeHTaJbHOe 3HadeHuey. OH rOBOPMI, YTO MEYTALT HANMKUCATEH KHUTY «McTopus
9eMIOBEICCKUX 3a0JIY XK ICHUNY.

Kaxk-To a ckazanx U.T'., 9T0o 4eMm OBl 1 B MaTeMaTUKe HU 3aHUMAJCI, Me-
ua Bcerga 3agocuT B TD/II u B knaccuueckun anaaus. U. I'. orseTmi, 9To
MIOCJIETHUE TOABI €r0 BCE BPEMA «3aHOCHAT» B aareOpamvIecKyo reoMeTpuio.

Oguaxaer 06 OJHOU TPYIIE JIOJAeN S CKAa3aJd, ITO OHU MHE HATIOMUHAIOT
cobaK B TOM CMEBICHIE, ITO O0OIlee Ha3BaHWE MOXET CKDHIBATHL B cebe COBceM
pasauanoe cogepxanue. U. I'. cpasy orsermi: «A MHe npodeccopa HanOMUHA-
0T c06aK» — U TYT XK€ HA3BAJI HECKOIBKO IPOdECCOPOB, KOTOPHIX OH CIUTAJ
BeCbMa CAAOBIMHA («AXOBBIMUY).

Korga B 1950 r. s nepemén #a pabory B JlaTBUUCKUU rOCYyaapCTBEHHBIT
YHUBEPCUTET, 5 PELIWI [JIA MOBLIMICHUS NeIArOrMIeCKON KBAMU(PUKAIUY 110~
CEeTUTH HECKOJbKO yIEOHBIX JEKIUU W MPAKTUIECKUX 3aHATUU HA MEXMATE
MI'Y, moraaneTs Ha HUX C HO3WIWHU IPENOAaBaTeNd. BEITH MOXeT, MHE 0CO-
OEHHO HE II0BE3JI0, HO BCE DTU 3aHATUA, XOTA U MPOBEIEHHBIE W3BECTHBIMMA
YyUIEHBIMU, OKA3AINUCh, 33 ucKmodenueM Jexuu A. . Kyporra, Heyna<abivu.
Korga s, He HasbIBaa dpaMMUIny, MOAEINICI CBOMM HemgoyMmenuem c W. I['., ToT
CKa3aJ, ITO 9TO €ro HeE yauBJasgeT, HO ITO OH CIATACT IJIABHBIM TOCTOWH-
crBom MI'Y me ob6ssarenbHble yueOHBIE 3aHATHA, & UCCICIOBATEILCKUE CE-
MWHAPHI.

PasroBop o mpenogaBanum maremaruku B neguacturyTax. U. I'. camran
TVIABHBIM YKDPEIJICHUE HE METOAUICCKOTI'O IUKJIA (MeTOrZ[I/IKy KaK HAYKy OH BO-
001Ie HEBBICOKO CTABWII), & COOCTBEHHO MaTeMaTudeckoro. OH momaramt, ITo
penoJaBaTelb MATEMATAKY B IIKOJE [MOJXKEH B IMEPBYIO OUYepeab 3HATH Ca-
MYy MaTE€MaTWKY, TOIJa U OCTAJbHOE NPpUIOKuTCA. 11o 3TOMy BOmpocCy y HEro
OBLIO MHOT'O MIPOTUBHUKOB.

Kax-Tto U.I'. BcmomMunan cBom MoJoAble TOABL Sl COpocmiI, Kak IOJy™Id-
JIOCH, ITO IIPpU OKOHYAHUUW IIKOJBI OH IIOJIY IWJI 4 II0 MaTEeMaTHUKe, TOr'1a KaK
BCE OCTAJbHBIE ONEHKHU (KAXEeTCsA, KPOME €Ille OTHOU IeTBEPKHU) ObLIM OTanY-
gore. V. I'. oTBeTma, 4TO B HIKOJIBHOM KypCE€ MATEMATUKUA OBLIA BOIPOCHI,
KOTOpBLIE HU OH, HU YYIUTENb HE MOHUMAJIN; HO YIUTENb DTO CKPBIBAJ, & OH —
wer. Eme om pacckasan, kak B Hadase 20-X #3-3a MaTE€PHAILHBIX TPYIHO-
cTed OBLI JBOPHUKOM AETCKOro cajga (mo-moeMy, B TedeHume roga). Tam oH
7 nozHakommiaca ¢ Oabron AdaHacbeBHOU, KOTOPAS 3aBEOBAIA, STUM CAOM.

B macTuTyTe, rue s paboran, 06Cyxk JaJACST BOIPOC 00 OPraHmu3aIuyu BCECO-
1o3u01 KoH(pepernuu 1o O Y. f nozsorwma U. I'. u cupocmi, He coracuTcs Jau
oH 6bITH mpeaceqaTeseM OPrKOMUTETA, CKA3aB, ITO OPraHU3ANUOHHAA pabo-
Ta €ro COBEPLIEHHO KacaThCA He OymeT, a ero ¢pyHKuuu O6yayT HOMUHAJIbHBLIE
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7 TIPENCTABUTENbCKUE, ITO HE HOJKHO OTHATH y HEro MHOro Bpemenu. U. I'.
Cpa3y pemuTelbHO OTKA3AICA, CKa3aB, ITO He X04eT ObITh «CBaqeOHbIM IeHe-
paJioM».

Korga . I'., cTaB peKTOpOM, IpUTJIAIIAL 3aUTH K HEMY JOMOU, OH MHOL &
DTO [AeNa] TaK: NPOCHI NMPUATK K KOHIY pabodero MHA K HEMY B MPUEMHYIO
7 TOJOXAaTh, MOKA OH 0cBOOomuTCa. f1 x0opomo Bugen, Kax 11000 UeI0BEK,
nMerontui geio K W. I'., mor ¢ auMm BecTperuThed. [locae kax goro mocerurens
W.T'. BeIxXOAMI B IPUEMHY0, BHUMATENIHHO B3TUIAABIBAI HA IPUCYTCTBYOLIUX,
cupammuBai « Bul kO MHET» 1 IO KAKOU-TO CBOEU CHCTEME TPUTIAIIAL KOTO-I1u60
B kabuHeT. Korma Bce mpoxoauiau, U. I'. mpuriaman MeHs, TPOCKAI IPUHECTH
9al0 U He CIIEIIa TOBOPUI O TEeKYIIUX NeJaX, C OPOMHOU CKOPOCTHIO PACIIPEIe-
JISLI BHOBB IIOJTy 9€HHBIE OyMaru, IOPOU 3BOHWI B «BbICOKUe» mHCTaHmmn («/la
HAM HYX€H MyCTAK, Bcero 10 mMumimonoB py6aem) m T.1. (S xax-TO cupo-
cun y U.T'.: ¢ kem u3 wieHoB IlomnT610po OH HEMOCPEACTBEHHO OOIIAJICA; OH
oreTw: ¢ Xpymesbim.) [Torom mbt yxoamnu, npuvem U. I'. o6a3arensuo npo-
WAJICA ¢ Tapaepobumier u BaxTépom. Paubuie Ml num nemkom ot MI'Y mo
poma U. I'., OTOM 5TH OPOryJIKM CTAIUA COKPAIATHCA (9aCTh IMyTH MBI IIPO-
€3XaJu Ha MAalllWHe) W, B KOHIE KOHIIOB, COBceM oTnanu. KcraTu, B nocaeanue
oAbl I/I F OYI€CHb IIJIOXO 3aChINaJa U IIO3TOMY IIPUHUMAJ Ha HOIYb CHOTBOPDHOE,
OT BAUAHUA KOTOPOTL'O HE CPa3y OTXOAWI IO YTPAaM.

Kax-To, B magane 50-x ronos, a okazaaca goma y U. I'. mocae Takou mpo-
ryaku noBoabHO mo3gHo. C yauBieHmeM s y3HaI, 9TO K 12 HacaM HOYH OH
OOJKeH exaTh B MuHmcTEepCcTBO BHICIIEro 00pa3oBanusa i Oeceabl ¢ MUHU-
cTtpoM. Takumu ObLIN MOPAIKK B «BBICIINX C(epax» TOr'O BPEMEHH.

Opnaxael s npumen B npuéMuyo K W. ', ¢ celHOM, TOrga CTymaeHTOM
MI'Y: 1. T'. 3Ha71 ero pe6EHKOM U 3aX0TeI BHOBb yBUAEeTh. [len y HaC HUKaKuX
K U.I'. He 6110 ¥ MBI BcKOpe cTauau npommaTrhed. U. I'. 3agepxan Hac, CKa3aB,
9TO OH OOBIYHO BAAUT Y Ce0s CTYAEHTOB — KAHAAATOB HA OTIUCAEHUE; HATO
XK€ €My U C HOpDMaJbHBIMU CTYyACHTAMU WHOT [d BCTPEIATHCA.

Anmexgor: U.T. co cMexXOM pacCKasbIBaI, ITO OH KAK-TO MOANUCAJ TIPU-
ka3 mo MI'Y, B koTopoM ObLI IIYHKT 006 OTYUCIEHUN ONHOTO CTYAEHTA 33
ubAHCTBO. [Iprkas momen B Tunorpaduio I pa3MHOXKEHMs, OTKY 13 BEPHYJICSI
00paTHO, TMOCKOIBKY YIIOMAHYTHIN MYHKT, KAK OKA3aJI0Ch, ObLI CPOPMYInpO-
BaH TaK: «3a HAPYLIEHNE YCTAHOBICHHBIX MHOU MPABUI MIbAHKA U XYJIUTAHCTBA
uT.d.0.

lopasgo Gomee CephE3HBIN CaydYayll: TPYINa CTYAEHTOB ObLIA OTYUCICHA
u3 MI'Y 3a cosmamume «opranumsarnum. OHZE HanUCAIM yCTaB, COOUPAIA B3HO-
col (yxoguBuIve, B OCHOBHOM, HA 9al), COOMPAINCH HA JOMY ¥ OOCYXIAJIu
pasubie Bornpochl. [Ipu oTuuciennu um co6upaiuch BHIIATH XaPAKTEPUCTHUKY,
B KOTOPOU KpoMe 00mux cioB Obu1o ckaszano: «Oruucien uz MI'Y 3a ygacTue
B AHTHUCOBETCKOU oprammsarum». U.['. rosopmi, 9T0 OH ¢ TPyAOM NOOWICA
M3MEHEHUs dTOU (POPMYJIUDOBKHU.
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Korga xTo-1m60 XajaoBaJca Ha IpE3MEPHYIO 3aHATOCTD, U. I'. mobur mo-
BTOPATH BOCTOYTHYIO IIOCJOBUILY: ((HO MMIOCTN AJIJIa,XH. KaXOOMY YICJO0BEKY
[JAHO CTOJBKO 3a00T, CKOJBKO OH CAM TOr'O XKEJIAET.

PacckasbiBas (¢ ompeneséHHBIM MOPUIIAHAEM) O BECbMa M3BECTHOM MAaTe-
MaTuke, 6eCIIapTURHOM, KOTOPBIA 06 OJHOM CBOEM COTPYIHUKE CKA3AI, U9TO
TOT WI0XOU wieH maptun, V. ['. BCOOMHWI aHEK 10 T: TPOKYPOP CKA3AI CY IbAM:
«CoBecTh MOACYAMMOTrO TaKad XKe IEpHasd, KaK ero 60poaay, Ha ITO HMOACYAU-
MBI OTBeTHI: «A y Bac, rpaxganua mpokypop, cocem Gopoasl HeT». U. I,
TOXe ObL1 6ecnapTunHbIM, HO 10 crenuaabaoMy perrennio [TK KIICC on umen
MPABO MOCEIMATH 3aKPHITHIE MAPTUNHBIE COOPAHNA B YHUBEDCHATETE.

WU.T'. opamo-Taku u3 ce0sa BHIXOWI, TOBOPA O CIyYaaX CO3HATEILHOrO 3a-
MaJdIMBAHUA HEAOCTATKOB NIEpen «BBICOKMMWN» MHCTAHIOIUAMA, KOTOPOE€ MOXeET
3aTOPMO3HUTDL Pa3BUTHe Hallen Hayku. OH ¢ BO3MyIIeHHEM TOBOpWI MHe: «N
00MAaHBIBAET MPABUTEILCTBO, ['OBOPSA, UTO HAIIa HayKa Imepenosas... Hwuka-
kas ona e nepenosasah. O. A. pacckaswBana (yxe nocae cmeptu W. T'.), aTo
OJHAX IbI, pasroBapuBas ¢ N Ha 5Ty TeMmy 1o TeredOHY, OH IPUIIET B TAKOE
BO30yXI€HNE, ITO OHA, CEPLE3HO 0O0ACH 33 €ro XKU3Hb, Ha KOMEHAX YMOJIAIA
€ro IpeKpaTuTh Pa3roBOp.

B mocaenaue rompt 60461010 KyabTa OB B XO4y TEPMUH Y ICHUE): (Y Ie-
Hue Muaypuraay, «yaerue [laBmoBa» u T. 1. . I'. BecbMa oTpunaTerbHO OT-
HOCHUJICS K DTOMY, HeO€30CHOBATENbHO YCMATPHUBAA B DTOM HE TOJIHKO KAaH-
UeJAApU3M, HO M CTPEMIEHWE CO3[4aTh KaK Obl MAJCHbBKUE KYyJbTHI, BELYIIUE
K OMEPTBJEHUIO HAyKU. 1yTh MO3XKe BCIOAY CTAIU MOABIATHCA «Madakmy. Ko-
raa Ml ¢ O. A. Onenauk nucamu crarbio mqis Y MH, mocsamennyo 60-meTuio
N.T., s ynorpebun >TOT TE€PMUH 10 OTHOIIEHUIO K €r0 Y3JOBBIM PE3YJIbTa-
Tam B obumactu YpUIl kak BmomHe amekBaTHYO xapakTepucTuky. OmHAKO
korpa Mbl mokasaau W. I'. mpoekT cTaThu, OH KATErOpPUIECKHA OTBEPT DTOT
SIUTET.

N.T'. pemnrenbHO OCY X A8 MPOSBICHUA aHTHCEeMUTH3MAa. [[oMHIO, Kak OH
C BO3MYIIEHUEM PACCKA3bIBaI 06 OTHOM MaTEeMaTHKe, ITO TOT, IOJAB JOKTOD-
CKyIO QUCCEPTALNIO, HAIMCAJ B 3aABIEHUHU, YTOOBI CPDELU €r0 ONIIOHEHTOB HE
6110 eBpeeB. Korpa s BbIpasmi COMHEHVE B BO3MOXHOCTHU CTOJb OTKPOBEH-
moro moctynka, V. I'. ckazamx: «A OoH m MHe Hammcasa, — MOYeMy CPeIu MOUX
IpYy3€el U yIEHUKOB TaK MHOT'O eBpeeB’».

«A xeHmmHEBL, BOOOIIE, JyHiie My ) 4uHy — Kak-T0 ckasaua U. I'. Ilo-moemy,
LI PEYb O TOM, ITO, KAK IPABUIO, Y XKEHIIWHBI U3-33 3a00THI O JETAX BBIIIE
9yBCTBO OTBETCTBEHHOCTH, IEM Y MYKIUHHI.

Onpaax bl B TAXENBIE MOCIeBOeHHBIE Toabl U. I'. pacckasbiBaa ¢ ocyxge-
HUEM 00 OJHOM W3 BIMATEALHBIX MUTPONOIMTOB (KaxeTcsa, Hukomae): Toro
CIPOCUJIN, HYXKHO JI B YCAOBUAX JIATEIHLHOTO HEJOEAAHUA CTPOr0 COOM0IATh
IOCT, ¥ OH OTBeTmI, 4T0 HyX)HO. V. I'. mpekpacHo 3HAI MCTOPUIO XPUCTUAH-
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crBa B Poccuu. [lomHIO, B 9aCTHOCTH, KAK OH MHE C yBJI€UY€HUEM PACCKA3BIBAI
o mpoTormone ABBakyMe.

BcnomunaoTCs 0X€CTOYEHHBIE CIOPHI IO MTOBOAY MEPUOAA «KYJIbTa, JU-
HocTmy. U. I'. BO3MYyIIaIca sKcleccaMu, HO, WA TPOTUB PACIPOCTPAHEHHOTO
MHECHUA, CIATAJI HeO6XOrI[I/IMI>IM OTME€YaTh M IOJOXUTEABHBIE CTOPOHBI, CBA-
3aHHBIE ¢ UCHATLIUHUDYOmUM HadaidoM. «[Ipu Cranusae Gbu1 TOPALOKY — 3TO
€ro CJI0Ba, KOTOpHIE HAIO0 MOHWMATh, KOHEYHO, HE KaK oxo6penune CraauHa,
a KaK peIMTeIbHOE OCYXKJIeHUEe PACXIA0aHHOCTU, HEOOA3aTEeIbHOCTH, C KO-
TOPBIMU OH BCE 9allle CTAJIKUBAJICA B HMOCIEIHUE TOAbI. XapPAKTEPHAI NE€TaJb:
N.T. ouens HpaBwmica u3BecTHHIX HecTepoBckun moprper U.II. I[lasmrosa 3a
TO, ITO HA HEM MPEKPACHO MEPEIaH €ro BOJIEBOU XAPAKTEDP.

N.T'. xax-T0 cOO0mMMI MHE, ITO OJUH U3 €r0 yICHNKOB, OCTABIINCH HA OK-
KyIUPOBAHHOW TEPPUTOPUU, CMEHUI PYCCKYIO (PAMUINIO HA HEMEIKYIO, 8 Te-
nepdb npucaan nucbMo u3 PPI', cupamuBad, Henb3a au eMy BepHyThCa. M. T
eMmy He oTBeTmiI. Pacckazas 06 sToM, OH ¢ gocagou mobasun: «He mosesmo
MHE Ha YYICHUKOB. . .)». OH IOJACHWI, ITO MM€J B BUAY TAKX€ TEX U3 HUX, KTO
MOCJIE TOMYIEHUs YIEHON CTENEeHU MPAKTUYIECKU MMepecTal 3aHUMATHCA HAY-
kou. Tex xke, kTo He mepectal, ObLIO He O4eHb MHOrO. (Cpeam HEUX yKaxy
C. A.Tanbnepua, E. M. Jlanguca, B.Il. Muxanmosa, O. A. Onennuk, B. C. Psa-
6enbkoro, JI. A. Uynosa. 3aomuo xo4y oTrmeTuThb, uT0 W.I'. HUKOrma HE Co-
3aBAJT CBOMM yIEHUKAM KAKUX-TO OCOG0 GIATONPUATHBIX YCJIOBUU, HE (IIPO-
TATKWBAI) WX U T.II., KAK DTO MOPOU AEMAIOT. )

Heckoabko cioB 0 momx kouTakTax ¢ B. B. Hembirkum. XoTsa mon uHTEpE-
CBHI yXe JaBHO JexaT ropasmo 6auxe xk OY, wem x Ypll, mou mocTosuHbBIE
KOHTAKTHI ¢ B. B. ycranosumucs mocae moero orwesaa u3 Puru. (Bopouewm,
s He pa3 OpmBaa Ha «boibioMy cemmuape B. B., gaxe BeicTyman Ha HEM C 10-
KIAJaM¥, 1a U ONIOHEHTOM s ObLI Biepsble y acnupanTa B. B.) IlomHumo, kak
npuMepsO B 1956 r. a mpurmacua B. B. B Munck B kKadecTBe 0pUIIAAILEHOTO
OIIIOHEHTA [0 JUCCEPTALNY, MOCBAMEHHON «IOJYBBIPOXIEHHBIM) ABTOHOM-
HBIM CECTeMaM Ha miockocTu. B. B. BricTyman skcnpoMToM, Kak TOraa ObLIO
OPWHATO, U, OLIEHWBAasA paboTy, yKa3aa Ha Takue riayObOKue CBA3U, O KOTOPBIX
A TOJBKO OOI'aObIBAJICA.

B manpaenmem s He pa3 yuacTBoBaa BmecTe ¢ B. B. B pazHOo06Gpa3HBIX KOH-
(pepeHITuAX U COBEIIAHUAX B PA3IUIHLIX ropofax. bpocasacs B mia3a o6bequ-
Hamas poas B. B. Bo BcecoroszroM MacmiTabe B KIACCHYIECKUX HATPABICHUAIX
Teopuu O1Y. [lymaro, 9TO MOCIE €ro CMEPTH y HAC MMOKA HET YeJOBEKA, UTPa-
OIIETO TONOOHYIO POJIb.

ITo Bommpocy o cTuie mpenonaBaHua MaTEMATAKY BO BTy3ax A uMmel ¢ B. B.
He6OJH)IIIOQ CTOJMTKHOBECHUEC HQ INICHAPDHOM 3aCCoaHUN Hay‘IHO—MeTOAH‘IeCKOPO
cosera 110 maremaruke mpu MBCCO CCCP. Peus nuta 06 yposue cTporocTu,
u B. B. ckazan npumepHO ciaenyiolee: Ha30BEM YCIOBHO CTPOTHE MATEMATH-
YeCKUe PACCYyXIEHUSI (IIPABUIBHBIMUY», & APYTHEe — (HEIPABUWILHBIMWY; TaK
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naBanTe 00yduM MPUKJIAIHAKOB PACCYXJATh MPABUIBLHO, & PACCyXKIATH HE-
NPABWIBHO OHU ¥ 0€3 HAC HAY9IATHCA (IO AePKAHO AILIOAMCMEHTAMYA MHOTUX
OpUCY TCTBYIOMMX ). SI HE MOT € DTMM COMIACUTHCA.

[Ipy moe3akax mo pasau<HLIM COpoJaM i BHAEI OCTphIX mHTepec B. B.
MCTOPUYIECKUM, IPAPOMAHBIM U aAPXUTEKTYPHBIM MAMATHAKAM, €00 3HAHUI B
aTou obmactu. EauacrBenubin pas a 6su1 qoma y B. B.; o Torga roroBmics
K JOoKIany Ha 3acemnanuu l'eorpadwmyaeckoro obimecTBa 06 OJHOM U3 CBOUX
ITOXOOB B TOPHI.

Kax uszBecTno, k 50-1eTtuio CoBeTCKON BIACTH IOTOBWICA COOPHUK 0030D-
HBIX cTaTed o paspuTuum Marematuku B CCCP 3a 1957-1967 rr. CraTbio,
nocesmenuyo O /1Y, nopy«wiu rorosuts M. A. Kpacroceasckomy u mue. Mbr
pa3bmin e€ Ha MIABBI U IS KX JOU 110400pajin aBTOpa ¢ TeM, 9TO0BI 33, HAMU
OCTAJINCh COIVIACOBAHUE U [OMEIKA, a BCA CTATHA ULIA OB MO/ KOJIEKTUBHBIM
coaBTOpCTBOM. B wacTHOCTHM, MBI monpocutu B. B. HanucaTs raaBy, mocBs-
mEHHYI0 aBTOHOMHBIM crcTeMaM B R”. OH OXOTHO OTKIMKHYJCA W BCKOPE
npuciai pykonuck. OmgHako paboTa MO COTIACOBAHUIO TJIAB 0Ka3alachk GoJee
3HAYUTENBHON, Y€M TPEIIOIAralIoCh, U B aBy B. B. mpumwiocs BHecTH cyIie-
CTBEHHBIE U3MeHeHud u gobasreHusa. lIpogesas »To, Mbl ocTaBuIn HAMUATIIIO
B. B. kak aBTopa raasbl (BO3MOXHO, B 9TOM ObLIA HAIIA OMUOKA) ¥ IIOCIAIHA
pykomuchk emy Ha mpocMoTp. OH MOBOIBHO PE3KO OTKA3AJICA OT aBTOPCTBA,
HAIMCAB HAM, ITO DTO yXe€ HE ero CTaThd, 3Ty CTATHIO OH HE MUCAT U T.II.
IIpumuiocs mam pavuamio B. B. caaTh, ocTaBuB TOJIBKO BhIpaxenue 6aaromgap-
HOCTW 33 npucaaHHbe MaTepuanbl. (Bnpouem, kak m3BecTHO, 3TOT COOPHUK,
x0T ¥ ObLI HAOPAH, B CBET IO PEUICHWI0 HEKOU Komuccuu He Bbmuen.) Cynasa
0 JAJBLHEUIINM KOHTAKTaM, Ha, MOU n00pbie oTHOmeHusA ¢ B. B. aToT snumsof
HE ITTOBJIUSLIL.

Mowu 3ameTku moaxoaaT K KoHiy. Komewuno, 6buin u 6osee mo3gHue KOH-
TakThI ¢ wieHaMu Kadeapst [1Y, ocobenno ¢ O. A. Oaennuk u M. Y. Bumukom.
(BeposaTho, 3aech Hauboree ApKUME ObLIM: COBMECTHAA PAabOTa HAJ ABYM:A
6oabmuMu 0630pHBIMEU cTaThAMEU 10 pasBuTuio Teopuu YpUll 8 CCCP, u3
KOTOPHIX, BIPOdYeM, ObLIa OmyOIMKOBAHA TOJBKO OHA; padoTa Ham 00WIen-
vOU cTaThén K 60-neTuro U. I'.; coBMecTHOE yIacTre B PA3iInIHbIX KOH(EPEH-
OUAX W [IKOJAAX; YYaCTHUe B 3aIIUTAX JUCCEPTAIUU u T.A. S HALEI0Ch, 9TO
enié MOXeT MPEACTABAUTHCA CIydall BEPHYThCA K dTomy.) Ho u 5Ty koHTaKTHI
[IOCTEIEHHO 3aTyXal0T, IPEBPAIIAICh B MIAMATH O I€M-TO OOJBIIOM U CBETJIOM.
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O Huxomae HukonaeBmue KoHCcTaHTHHOBE

C. Jlarmo

Bocnomuuanus o Hukonae Hukonaesude KoncranTuaOBE — TOT peakun
cIyday, KOrja WX aBTOP MUMEET IMOJHOE MPABO HE CIUTATH CeOA CTapPUKOM.
EcTb MHOrO JI01€7 MIAAIIE MEHS NECATHIO U ABAANATHIO TOMAME, Y KOTOPBIX
3a IJIEYaMU TOMbI, IPOBEJEHHBIE PAIOM C HUM, U KOTOPBIM TOXE€ €CTb, UTO
BCIIOMHUTb.

Kak HE yauBuTeabHO, i COBCEM HE IMOMHIO, KOT'/[a MBI IEPELLIA HA «ThI).
ITOT MepPexo, KOTOPBIA B OOIIEHUN C APYTUMHE JIOIbMA [a€TCA MHE HEJIErKo,
MPOU3O0IIET COBEPIIEHHO HE3AMETHO. SHAK TOJIBKO, 9TO 3TO OBLIO TAaK JABHO,
aro Ko Torga 6uu1 cTapiie MeHs 10 MEHBIIEH Mepe BIBOe. 3aTO CBOIO Tep-
BYIO BCTpE€4y C HAM IIOMHIO COBEPUIEHHO OTYeTJINBO. Bmpodem, 510 Oblia He
Haia BeTpeda: B 3a1e CuMdeponoasCKoro yHUBEPCATETa, BOKPYT MEHS CH 1€J0
€Ille HECKONBKO COT YYaCTHUKOB BCECOI3HOU MATEMATUYECKOU OJIUMITUAIHI,
KOT[]a HA CIEHY MOTHAICA GOIPBIM IeJOBEK CPEJHUX JOeT W HAYAJI MOATOTAa-
BJAMBATDL HAC K MIPOCMOTPY MyJbTHUIBMA, HAPUCOBAHHOTO KOMIbIOTEpOoM. OH
TOrJa HE MOKA3AJICA MHE CTApPbIM, KaK He KaxeTcsi um u cendac. [la oH, B
CYUTHOCTH, ¥ HEe W3MEHWJICA, He MCUEPIAT MPUCYIINA eMy 3amac 60apoCTu u
suepruu. Passe 1o ronosa nobenena.

... [Mokazauuemt B Cumdeponone MyJabTPUIbM TPOU3BOAUT HA MEHS
Temepb, MOXAIYW, Maxe OoJbllee BIEYATICHWE, UeM TOTAa. HasbiBaaca ol
«Komreukay u mpomomxkaics MUHYTY WIM [BE — B 3aBUCUMOCTH OT TOTO, C
KaKOU 9aCTOTOM KaApOB ero mokasbiBaau. CIOXeT He3aTEWIUB — KOIIEYKa,
6exuT 1 moBOpaIMBaeT roaoBy. Tpuauars aet wazan «I)BM» (Torbko Tak —
U HUKAK WHave) ObLIM s HAC HEJOCTYIHOU JEreHAou, u caM (akT TOro,
9TO MAIIWHA MOXET pPUC08GMb MPEACTABILIICA YeM-TO u3 obmacTu (aHTa-
cruku. Cerdac ®e MeHs ropasfgo OOJbIe IMOPAXKAET eCMmeCmEeHHOCMb T0-
XOMKM HAPUCOBAHHOTO XKXUBOTHOrO. TorgamrHee o6biacHeHume KoHcTanTmHO-
Ba: (MBI IIPOCTO COCTaBWIM AuBPepeHnnaIbHble yPABHEHUSA, ONMUCHIBAIOIIIE
IBUXKEHUE KAXKIOU IaCTHU TeNa, 33l HAYAILHBIE YCJIOBUI, & 3aTE€M MAIIW-
Ha OTH yPABHEHUS PEIIAIay — IPEACTABIACTCI OCHOBOIIOJATAIOIUM IIPUHII-
MOM W TIO Cel JeHb. [Ioxoxe, ITO OH HUT/E MO-HACTOSAIIEMY He WCIOJbL30BAH
(2 MMe0 B BHAy aHMMANWIO, & HE 3AIMYCK AJEPHBIX 00€ronoBok). [leprambsa
MEPCOHAXKEN COBPEMEHHBIX KOMITBIOTEPHBIX MYJIbTMUIBMOB CMOTPATCI TAPO-
IUeN Ha TOYHBLIE U DIETAaHTHBIE — WHAYe He CKAXKENlb — NBUXEHUA TOU KO-
mevku. Ha O1HOM 3TOM NPUHIUIE MOXHO ObLIO ObI TIOCTPOUTH AEHIEBYIO U

MaTemaTnueckoe npoceewenue, cep. 3, eoin. 6, 2002(33-37)
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3¢ PeKTUBHYIO TEXHOIOTUWIO, KOTOPai — B APYroM OOIIECTBE — MOTJIa ObI
NPUHECTU MULIMOHBI CBOEMY U300PeTaTelrro.

Ho meno me Tompko B obmecrBe. He B MeHblien creneHu gemo B camOM
m3o6peraTene. TexHoIOrny, B IEPBYIO OUYepenb OPraHU3ANMOHHBIE U HEAAr0-
rUYeCKue, HO HEe TEXHOJOTUU 3apabaTHIBAHUSA NEHEr, BCEra ObLIU €ro KOHb-
koM. [lo-BuaumomMy, TeXHOMOrnIeCKU TATaHT KOHCTAHTUHOBA BPOX IEHHBIN.
S me mpexpcrasisio, rae >ToMy MOXHO 6bLI0 HayuuTbca B Coerckom Coro-
3€: €JUHCTBEHHYIO MOCJIEI0BATENBHO TPOBEACHHYIO TEXHOJIOT IO KOMMYHUCTH-
YECKOU MPONAraHIbl CAeqyeT NpU3HATL yapydatome HeaddexkTusnou. Opra-
HU3AIUA MACCOBBIX MEPOIPHUATHN TpebyeT MeIKOM HYIHOU HeOJaromapHOu
paboTHI: pa3BemInBaHUE OOBABICHUN U TOATOTOBKA Ay AUTOPUU, PACCHLIKA, M-
ceM u mpoBepKa paboT, mogaepxKaHue MOPAIKA U BeJeHue nfokyMmernTanuu. [1o
CPABHEHUIO CO BCEM DTUM COCTABJIEHUE BAPUAHTOB 3a0a49 A OJUMIIMAAL —
MPOCTO BEPX TBOPUECKOU AeaTenbHOCTH. B KoamHBIX X)e pyKax BCA 9Ta py-
THUHA, CTAHOBUTCA COBEPIIEHHO ecTecTBeHHOU. OH yMeeT meiaaTh BCE DTO CaMm
7 yMEET HAYYUTH APYIUX MOAYYaTh OT DTOTO YAOBOJILCTBUE, KAK A0CTABILA-
€T yJOBOIbLCTBUE OILIYLUIEHUE PA3YMHOCTUA U OCMBICIEHHOCTH, UCXOMAINIEE OT
Kakoro O6bI TO HU OBLIO [esa.

Ho ero Texnomoruveckume xeMvIyKuHbBl — OPraHU3ANNAIL CETU CHEIAATNIA-
POBAHHBIX IMKOJI ¥ 3209HBIX MATEMATUIECKUX COPEBHOBAHUM, 8 TAKXKE CUCTe-
Ma, 06ydIeHUs ¢ TOMOIIHI0 «IXNCTKOBY, — HE UMEIT aHAJOrOB. MbI MoXeM npu-
XOAUTH MPENOAaBaTh B IIKOJIY IO IEHAYHEMY DHTY3UA3MY, 110 HACTPOEHUIO,
73-33 TOT'0, YTO MOAPOCIU CBOUM JETU U UX HYXKHO YIUTb, U YXOAUTh, KOULA
Hamu 06y AUTEeNbHbIE MOTUBEI UCUYepIBIBAIOTCA. () THAKO OCHOBBI Y CUCTEMBI
TAKOBBI, 9TO yXO/ JI000T0 U3 HAC HE BAUAET HA €€ YCTOUIUBOCTD U HE CTABUT
O/ BOIIPOC camoe ee cymecTBoBanue. Jlroboro — wo #He Konu. A xoucranTu-
HOBCKUE IUCTOYKWY — MPOCTO NMPUHIUNUAAILHO HOBOE CJIOBO B II€JATOTUKE,
KOTOPOE ellle 3aCayXKUBAeT MOAPOOHOr0 TPOdECCUOHATIBHOTO AHAMUIA.

C 1972 roga, ¢ MOMEHTa MOEro MOCTYILIEHUS B MOCKOBCKUI yHUBEDCHU-
TeT s obmasuca ¢ KOHCTaHTUHOBBIM yXe OvUeHb TeCHO. Moxer OBITH rias-
HBIM MCTOYHUKOM IPUTAKEHUA CIYXKUIO UCXOIAIIEe OT HEro IyBCTBO CBO-
6oabl. OHO MPOSABIANIOCH HE TOJBKO M HE CTOJBKO B TOM, YTO B KHUXHBIX
3aBAJAX HA, KPECIax M CTOJAX €ro KBaAPTUPBI MOXHO ObLIO OThICKaTh «OmuH
nenb MBana [leHMCOBUYA», CKOIBKO B HE3ABUCUMOCTU BCEH €r'0 IeSTEIbHO-
CTU OT YHPABJIAKIINX CTPYKTYP. JDTa HE3ABUCUMOCTH ObLta TeM Gosee yau-
BUTENBbHOU, 9TO AEATEILHOCTb MPOUCXOAUIA HA BECHMA TOPAYEM [ COBET-
CKOM BIACTM IoJe obpasoBaHusa. Kasamoch ObI eMy — U BCEM HAM BMECTE
C HUM — He TaK yX MHOIO HaA0 OBLIO OT BiacTU: 4TOOBI OHA HE MeIla-
aa. Kak mobut rosopurs Mou apyr Cama 3BOHKHH, MBI Pa0OTalIM IaXKe
He 3a cmacubo, a 3a MOXKAIYUCTa; NPUXOAUM u roBopum: «[lanTe, moxa-
ayucra, nopaborarsy. (Ecam xe roBopuThb 0 JgeHbrax, TO BOT XapaKTep-
Hble nudphE: padoTad B OJHOM U3 MEPBLIX MATEMATUYECKUX KIACCOB H7-U
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IIKOJBL, 5TO 73-U rox, Mbl moaydanu 16 py6aen B mecsan. Ha dersepbix.)
OpHako Takas BO3MOXHOCTB IPEIOCTABIIACH NATEKO He Beerga. s <um-
HOBHUKA, [aTh Pa3PEIICHUE O3HAYATIO yXKE COBEPIIATH KAKOE-TO ACUCTBHE, &
3HAYAT, — MOACTAaBUTEL ceba mox yaap. Ho Kome Bcerma m B aioGou cpene
yAaBaIOCh HAUTHU W TPUBJIEYHL HA CBOI CTOPOHY JIIOAEW, MId KOTOPBIX WH-
TEpeCchl feJa, WHTEPECHl NeTEU, YIUTENed, CTPAHBI U €€ KYJIbTYPhl CTOUIN
COGCTBEHHON MKYPHI. TaK BLICTPOMIN U 3AIIATAIN H7-10 HE UMEIOIINe HUKA-
Koro oTHOIEeHNI K MaTeMaTuke Huna EBrenvesna Jlanymkwna u Jles Humbra
Byxwmas.

C Komen Bcerma maTEpECHO, OH TIyGOKO 06PA30BAH, U UCIEPIATH ITY TUIy-
OuHYy MHe, BO BCAKOM ClIyd4ae, HE yJABAJIOCh. B IepeHacHIIEHHOM pacTBOPE
Hameﬁ XKHW3HU OH BBICTYHIAECT B POJU TOYKHU KPUCTAAIA3ANUN, BOKPYT' KOTO-
pOM 06PasyIOTCA W OCO3HAIOT 0 KAK €IUHOE IEN0€ TPYIINLI JIOMEU CAMBIX
pasHbIX Bo3pacToB. IloToMm, mo mpomuiecTBuu BpeMeHU, STU BHOBL 06pa30BaB-
murecsa KpucCTaJulbl MOT'yT OTIIACTh — WM OTHaAal0T, HO, PA3BUBAACH JAJIBIIEC
yKe HE3aBUCUMO, OHU C HEem30EeXHOCTHIO HECYT Ha cebe OTIedaTOK ero Jud-
HOCTH.

B Tsxkenbie mepuoabl HE3ABUCHMOCTD OT BIACTH CaMa 10 ce6e CTAHOBUIACH
IPEXOM C TOYKHU 3PEHUS DTOM CAMOU BIACTHU, M TYT YK OHA B JEACTBUAX HE
CTEeCHANACh. PaspymaTs — He CTPOUTH, BpEMEHHU U YCUIANA OCOOBIX HE Tpely-
€T, TOYTOMY IepeducCIeHue BCeX yaapos, oopymusimxca Ha Koo, — 3amsarue
Oeccmbicaerroe. [la v He 3HAIO S U HUKTO APYTOU BCEX DTHUX YyAAPOB, TOJBKO
Te W3 HEUX, KOTOpbIE YK HeIb3s ObLIo He 3ameTuThb. «lmebmo 9% cocros-
JIOCH €Ille [0 MOEro IPUXO/a HA MEXMAaT, OJHAKO [IaMAThH O HEM II€ePeaBalIach
LIETIOTOM MHOTO JeT 1 ObLIa XKUBA, KOUAA g MEXMAT 3aKoH4maI. [IporTu MuMo
Hero ObLI0 TPYAHO: MO OOIIEeMy MHEHUI, KOTOPOe KAaXeTCA BEPHLIM U MHE, C
PeaKIuy BIACTH HA 3TO MUCHMO HAYAJIOCH paspyuieHue mexmaTa. [lxs Komaum
MIOCTABJIEHHAA O] TUCHbMOM IO ANChL 00epHYyIach yXoaoM ¢ ¢usdaka u oTpe-
IEHWEM OT OPUIAATHEHON TP EIO JABATEMbCKON AesTeabHocTr. Co3IaHHbIe Tpu
€r0 HEIMOCPEACTBEHHOM YIACTUN U KA3aJI0Ch OBbI IPOI[BETAIOININE MATEMATHAIe-
CKUE MKOJIBI — MO/ JaBICHUEM PANOTAEI0B 00PA30BAHNAA UIK O COOCTBEHHON
MHUIUATUBE JUPEKTOPOB — PACCHITAINCH, KAK IIPOU3OILIO, HAPUMED CO 2-1
u 7-u. B magame 80-x cTOMb %€ XKeCTKO ObLIA MPEepBaHa €r0 MHOTOJETHSAA Pa-
60Ta MO CTAHOBJIECHUIO U PA3BUTHUIO onummua g — Mockosckou u Beecorosuon,
73 XIOpU KOTOPBIX MUHHUCTEPCTBO O6pa.30Ba.HI/IJI 663&H8JIJIJIHI/IOHHO BBIKUHY-
JO ero W ero mocaenoBarener. UuUCTOTY pAMOB OKA3AJIOCH Jerde OGIIOCTH U

Y310 macsmo B IIK KIICC 6bu10 Hamucano B 1969 rofy B 3aluTy JI0rMKa, MaTeMaTHKA,
nosra u dpunocoda A. C. Ecennna-Boapnuna, 1uccugenTa, MogBEPrHY TOrO IPUHY JUTEIbHO-
My J€YEHUIO B ICUXUATPUIECKON GoabHuue. Ilon HuM crosmm moamucu 99 ydeHvIxX, 601b-
LIMHCTBO M3 KOTOPHIX OBLIM MaTeMAaTHKaMU. Bce OHM OBLIN «IOPAXKEHBI B IPAaBaX» — OT
«MATKOrO» 3AIPETa HA BHIE3[ 34 IPAHULY, AEHCTBOBABLIErO IOTOM B TE€IEHNE MHOIHX JET,
IO YBOJIbHEHUA C PAOOTHL.
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OLIEHUBATH, €M KA9IeCTBO MPUIYMAHHBIX 3334, OPraHU3AIMOHHBIE HAXOIKH
u 3pPHEeKTUBHOCTb NPOBEPKU.

Orromenre KOHCTAHTUHOBA K 9TUM — MO-APYTOMY HE CKaXellb — KaTa-
cTpodaM CPOJHU, HA MOU B3TVIAL, OTHOIIEHUIO YI€HOTO K IPUPOIHBIM KATAa-
kau3maMm. [IpenqynpenquTs wiv mOgaBUTE UX HEAb3s, MOITOMY HYXKHO U3Yy9IaTh
7 TI0 M€pPe BO3MOXHOCTH MBITATHCA UCIOIB30BAThH. Y HEr0 JaXe eCTb COOT-
BETCTBYIOIIEE TAKOMY TOBEJICHUIO 3BAHUE, KOTOPOE, KAK MHE KaXeTCs, OI€Hb
eMy moaxoauT — wieH MOCKOBCKOTO 06IIecTBa ucnbimamedeti npupods, CTa-
peuiiero n3 106pOBOJIBHBIX POCCUUCKUX OOIIECTBEHHBIX 00'bEINHEHUN.

Otnenenve KOHCTAHTHHOBA OT OIMMINAJ TIPUBEJIO K HECKOJIBKO HEOXKU-
TAHHOMY Pe3yJabTaTy — MOABICHUI0 MeXAyHAPOAHOTO TYPHUPA TOPOIOB.
Bor koe-kakue mosesHble, Ha MOUW B3MJAL, BBIBOABI W3 DTOU ucTopuu. Bo-
MEPBBIX, CTPOUTH 3P PEeKTUBHEE, YeM OOPOTHCI — PE3YIABTATOM CTPOUTETH-
CTBa MOT'YT OBITH JOMA W KHUTH, JIOAU U WIKOJALI; UTOMOM GOPBOBI — pas-
BaJUHBI, KTO Obl HE oxepxan mobeny. Bo-BTophix, maxe eciam mOCTPOEHHOE
3[0aHWE KEM-TO Da3pyleHO, PyHIAMEHT HUKYAA HE ACHETCS, YK OOIBHO [0-
poro, na u HeadPEKTUBHO €ro B3phIBaTh. Kak MOKa3bIBAET HENABHEE BO3PO-
xaeane Mockosckou u Beepoccunickon oauMmmnua, >TOT GYHIAMEHT MOXHO
KCIOAB30BATE A BO3BEIEHUA HOBOTO 3JAAHUA C YIETOM MPEXHUX OMUOOK U
HeJenocTen (M, pasyMeercs, ¢ HAPOMOXKJEHWEM HOBHIX). B-TperTbux, — u
9TO [0 CHX MOp HE ABIAETCSA OOUUM MECTOM — OJUMIIUANLI HYXKHBI HE IJIT
TOr0, YTOOBI BHIABUTE JYYIINAX, & IJS TOTO, YTOOBI BOBJIEYh KAK MOXHO 00Ib-
1Ie JIOJEeN B MPOILECC MBIILIEHU, 3AUHTEPECOBATh uX. OTIPABIAACH OT TOr0
MPUHIATA, CTPOUT CBOK NeATEIbHOCTH TypHUP FOpPOOB, B MEPBYIO OYEpEnb
B CBOMX JETHUX IIKOJAX.

Mou BOCIIOMUHAHUSA BHINIAAAT, KAK TAHETUPUK. S K 2TOMy BOBCe HE cTpe-
MWJICA, HO TAMATbL paboTaeT MMEHHO TAK, U MOMBITKA COXPAHATHL OOBEKTUB-
HOCTb ¥ BBIABUTH KOJMWH XapakTep BCECTOPOHHE HE MPUBOMAT K ycmexy. [la,
KaK ¥ BCakuy xopowmn maremaruk (a Koas — xopommy maremaTunk), OH
CyXOBAaT ¥ PABHOMAYIICH K JAYHOW XU3HU OKPYXAOUMUX ero jdoger. Ho sto
PABHOIYIINE OH C YCIEXOM KOMIIEHCUPYET XUBLIM UHTEPECOM K UX MBICAAM U
3HaHUAM. Biarogapsa 9ToMy MHTEDPECY HBIHENIHUM IIKOJbHUKAM TAaK XK€ JErKO
PAIOM C HUM, KAK ¥ HaM TPUAUATH JeT Ha3an. [la, oObiBaTens MOr ObI Clipa-
BE/JINBO MIOCTABUTH €My B BUHY HEBHUMAHUE K COOCTBEHHON JIMTHON XW3HA —
HU CEMbU, HU JeTeN, U Tenepb yXKe U He mpeasuauTca. Ho Kax abi ugeT cBouM
myTeM, U UeaJbHbIX JI0AeH, ciaBa bory, He BcTpedaeTcs.

HecmoTpsa HA TO, YTO K MOMEHTY HAIIETO COMUKEHUA S yKE MATEKO BbHI-
e 13 MaJbYAIIeCKOrO BO3PacTa, KoJsa HEpasphIBHO CBA3AH CO MHOTHUM, ITO
NPOU3O0ILIO B MOEW XKU3HU BIEPBBIE. 3[I€Ch U NEPBBIA HACTOALIUU TOXO[, U
moe3Ka Ha BeroMopckyo 6MoCTaHINIO, U 3HAKOMCTBO C 3CTOHCKUM S3BIKOM,
7 JIO[IM, C KOTOPBIMY OH MEHS CBEJ, — A XUBY CPEIU HUX U CENIAC, & KOE-KTO
M3 HUX CTAJI MOUMU APY3bamu. VI TO, Ha YeM COCPEIOTOYMIACH MOS XKU3Hb
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B MIOCTEIHUE AECATH JeT, — He3aBUCHMBIT MOCKOBCKUU YHUBEPCUTET, €ro
Boicumn komnenx maremaruku. Heycranubin muoroseTauu Tpyn Koncras-
THHOBA IpUBEI K TOMY, 4T0 K Hadaxy 90-x 8 Mockse umenacs 6ombias pado-
TOCIOCOOHAA equHAsdA, XOTh U He O0be[UHEHHAS HUKAKUMU OPraHU3AINOHHbI-
MM paMKaMu, TPYIINa JIOJed, B MEPBYI0 OYepeNb MATEMATUKOB, KOTOPasd HE
MOIVIa HE HOIIBITATHCA UCIOJAB30BATh IIPEAOCTABABIINECA IIOIUTUICCKUAEC BO3-
MOXHOCTH A PEANU3AIUU CBOErO BUEHUA BHICIIENO yIeOHOTO 3aBeNEHUA.
Heynusurensuo, uro Baagumup Uropesu< ApHOIbA COTIACUICA BO3INIABATH
Hay4HYI0 mporpammy Kosremxa MaTeMaTuku Ipu eIUHCTBEHHOM YCJIOBAYM —
€CIM OTBETCTBEHHOCTH 33 OPTraHMW3AIUOHHYI0 paboTy Bo3bMeT Ha ceba Kon-
CTAHTHHOB. OTO WM MOCIYXWIO TapaHTHEH, ¢ OJHOU CTOPOHBI, GECKOPHI-
CTusg 1 COOTBETCTBUA METOJOB IIOCTABJICHHBIM LOEJAAM, C rl{pyl‘OIl/)I — TOro, 910
oty neau OyayT mocTUrHyTHL U cTOML ke Hem30eXKHO, ITO Ceudac, AeCATH
aet croyctsa, Hukonan Hukonaesusa KoHCTaHTUHOB 3aHIMAET B YHUBEDCATETE
€MHCTBEHHYIO IIOXOMANIYI0 [IJi HEro nomkHOCTh — Hukoaas Huxomaesuta
KoncranTunoBa, He yMemasch HU B KAKUE APYyT'HE PAMKU.
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MaTemaTniecKkne Kpy»KKI PaHBIIIE. . .

H. H. KoucrauTunos

IIpensaraemM BHumMaHWIO YMTaTesen 3anuch Oecensl B.Byraenko,
M. Bsnoro, C. lopuvenko ¢ Hukonaem Hukonaesuuem KoucTaHTUHOBBIM.

— Ha Bamen nmaMaTu npouuia moYTH BCA MCTOPUA MOCKOBCKMX MaTeMa-
THYeCKNX KPyxkKoB. Kakumu oum 6bum panpie?

— Kpyxku HaUMHAINCH ellé B TOBOEHHBIE TOABI. BHatMaME CTyIeHTOB MeX-
MaTa HAIIPABJIAJIA M5 BEACHUA KPY2XKKOB B IIKOJBI. BTO 6I)IJIO HE OYCHb yna'I-
HO€ DEMICHUE: B IIKOJIBHOM KPDY2XKE€ MCHBIIC CUJIbHBIX YIaCTHUKOB, K TOMY XK€
IIPUBBITHAA IIKOIbHAA OOCTAHOBKA CKOBBIBAET YIACTHUKOB KPYXKKa. Tak 4TO
CIIyCTA HEKOTOPOE BPEMA PEIIeHO0 ObLIO COOMPATH MIKOILHUKOB B YHUBEPCUTE-
Te, U TOr'/Ia YPOBEHb KPYXKKOB PE3KO MOAHICA. KOHETIHO, MHOIO€ OIpemess-
JIOCh TeéM, KTO UMEHHO Beal KpyXku. ['. E. IMurosY) PACCKa3BIBAJI KAK-TO, ITO
OH TOXe BeJl KPYXOK B oHOU n3 mKoa KpacHompecuernckoro panona. O mHum
73 Tpex ero yuenukos Obur [loguk Mkaapckmit?)
oI B YHUBEPDCUTET, CaM CTaJ BECTU KPYXOK M IIOAHAT 3TO HA KAaI€CTBECHHO
MHOHU YPOBEHbD.

OrBeyan 3a paboty ¢ kpyxkamu komureT BJIKCM, u cTygeHThHI, KOTOpHIE
BE€/IN KPYyXKW, IIOJIYyYdIN 34 3TO NEHLI'U. BI)IJIa. METOOKOMUCCHUA (TO‘IHee, 9TO
HA3BIBAIOCH METO0I0PO), KOTOPas OTBEYANA 33 KaIeCTBO KPYXKKoB. Korga s
noctynur B 1949 rony B yHUBEPCHTET, A CTAT WIEHOM MeTOA0I0PO pu3dara
¥ TOXe OTBedYal 3a KaIeCTBO KPYXKKOB ¢dusdaka.

. llorom Mkaspckun mocry-

[Tepex BXOOM Ha MEXMAT BHUCEJIO OUPDOMHOE OOBABICHWE (€r0 meaan KO-
mvurer BJIKCM): «Kpyxku. [lonegeabHuk — KpyXKOK 110 T€OMETPUH, PYKO-
BoguTens Uennos?). BTOpHEK — KPyXOK IO TEOPUH HHCEI, PYKOBOJUTETb
TAKOU-TO; KPYXKOK MO airebpe, PyKOBOAUTEIb TAKOU-TO; KPYKOK IO TOIO-
JOruu, PyKOBOAUTETL Takou-To. Cpena. . .» T.e. KaX b 1eHb KAK MUHUMYM

U7, E. lumos — npodeccop MexmMaTa, aBTOP M3BECTHBIX y1eOHUKOB.

D 1. O. MIkaapckmit — pPyKOBOAUTEIb CAMOI0 APKOr0 JOBOCHHOIO KPYyXKKA Ha MEXMATE.
U cam MIxasapckuu, n 66IbIIasg 9aCTh YIACTHUKOB €r0 KPYXKKa IMIOrUOIN BO BPeMs BOUHBI.

3)H. H. YeHII0B — MHOIOJeTHMI pykoBoauTenb KpyxkkoB. Bmecte ¢ 1. M. fArmomoMm mog-
TOTOBIJ XOPOLIO M3BECTHYIO cepmio KHUr «VI30paHHBIE 334a<IM M TEOPEMBI HIEMEHTAPHON
MATEMaTUKW», IEPBBIM aBTOPOM 3THX KHAT 3HAIUTCA UIKIApCKMI — B maMATh O €ro 3a-
CIyrax, XOTA B MOATOTOBKE CaMWUX KHWT OH yXK€ He MOT' IPUHUMATH YIaCTHUA.

MaTemaTnyeckoe npoceewenue, cep. 3, eoin. 6, 2002(38-48)
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OJWH KPYXOK, a WHOrAa — aBa-Tpu. Kpyxok JIOKyuHeBCKOP04) OOBITHO HA3BI-

Basica «MaTemaTuvueckue 3TIOABD, TaM 00CYy X IaIUCh KPacuBbIe 3anadu. Bee
KPyXKu uMean Ha3Baausa. Ho 5ToO He 03HAYMAET, IYTO 3aHUMAIUCH TOJBKO TEM,
4T0 66110 0603HAMEHO B Ha3BaHUU. Ha camoMm feie Bce Ompeneisnoch BKyCaMu
pyxoBouTessi. Ho cauTanoch Npuan<IHbIM, 9T0 KPY KK UMEIOT HAIIPaBICHUE,
a YYIEHUKN UMEIOT BO3MOXHOCTh BHIOMPATH, 9TO UM Ooabine HpaBuTci. He ObI-
JO CTAHIAPTU3ANNNA. BT KPYXOK, KOTOPBIU BEJ Npiakua®). S Torga 6bLI B
8-M Kimacce u ele He XOMWI HA KpyXKu. A y mero yumiucs Mumnoc, Koramx,
FOuikesuu, Cymkesud, KyJIarHHaG). Korzma mbr 66umn B 9-m kaacce, [Ibiakusa
OCTaBUJI CBOU KPYXKOK. B ero KpyXke 3aHUMAINCH IMKOJILHUKY U3 PA3HBIX TIa-
pasenert. 10-KIACCHUKY 3AKOHYWIN MIKOJIY, U [LIHKWH CTaJ BECTH CEMUHAD
[JIsI TIEPBOKYPCHUKOB. A KPYXOK OH IepefaJ Ha IOMEeYeHne CBOUM OBIBIIUM
y9eHuKaM (TeM, KOTOPbIE CTalu MepBOKypCcHuKaMu). Kpyxok 6bur mas 9-10
kiaacca. [lepBokypcHukamu >Tumu 6bu1m Y crenckun, Pozenknon n Bagam. Ba-
Jan v YCIEeHCKUY MMeJIHN IEePBY0 mpeMuio Ha MOCKOBCKOU MaTEeMaTHIeCKON
oammvnuage. Ha kpyxke YcmeHCKum ObLT OY€Hb aKTUBEH, PO3EHKHON TOXe
J00OWI PaccKa3biBaTh, a bamamnr mouTu Bce BpeMs MOTYAL.

— T.e. Te, KTO IO Ha3aJ YYWINCHh B 3TOM KPYXKKeE, CTAIA YUYUTH TEX, C
K€M OHM CHEJH PALOM?

— Cogepiterno Bepao. OneKyHOM KpyXKKa npoaomkant OurTh lerakus. He
3HAI0, KAKOBA ObLIA €ro peadbHas poab. Ha KpyXke OH HE TOABIAICA. A s
xoaun Tyaa co ceoum ToBapumem Komen (Hukoman Hukomaesma Ilepnes —
OBLT y MEHS TAKOU IPYT, MBI CUIEIA HA OJHOU APTE U XOTUIN HA BCE KPYKKH
BMeCTe, OH IIOTOM CTAJI reonoroM). Tak BOT, HOCMOTPEB HA DTUX TPEX PYKO-
Bogurenen, Ilepues ckaszan: «IdToT OygeT npodeccopoM, dTOT — IOIEHTOM,
a 3TOT — yuuTeaeM.» BCE Tak ¥ BBIILIO.

— T'oBopsarT, eme kak-To y6OPIIMIIA CAEIAIA TAKOE XK€ TOYHOE IIPEJCKA3A-
Hue mpo AHOCOBA.

— Ha-ma, Arocos’’ 611 Torga B 9 kaacce. OH GBLT MAIEHbKUN, TOJCTEHD-
KUU 1 O9eHb BaxXHbIM. O6paIasach K ayIUTOPUHA, OH YKA3KOU MOKA3BIBAT (HOpP-
MYJIbI ¥ MMeJ COBEPIIEHHO NpodeCcCoOpCKui Bua. A yOOpuIuIa 3auuia, B ay -
TOPUIO 33 KAKOU-TO TpANKou. Korga oHa yxke IUIA K IBEPHU, BITJIAHYJIA HA
Amocosa y mocku, u ckazaaa: «BymeT mpodeccopomy.

7)

0. B. JIoKynueBCKIil — M3BECTHBIN TOMOIOT I IPUKIAJHON MATEMATHK, OJUH K3 CAMBIX
60IBIIMX DHTY3UACTOB CPEAM OPTAaHU3ATOPOB OJIAMIHUAL W PYKOBOAUTENEH KDPYXKKOB TOTO
BPEMEHU.

%E.B. [BIHKUH — U3BECTHBIM MATEMATHK, AKTUBHO yIaCTBOBABIIUA B PA00OTE CO MIKOIb-
HUKaMu. BBIHYX JeH ObLI DMUTrPUPOBATL B AMepuky, cerdac — npodeccop Koprerisckoro
YHUBEDPCUTETA.

OP.A. Munioc — mpodeccop MeXMaTa, OCTAILHBIE TOXE CTAIM MATEMATHKAME, 2
0. C. Kyararuna 3aHAMAIACH MATEMATUIECKOU IMHTBUCTHKOM.

") 1. B. AHOCOB — M3BECTHBIA MATeMATHUK, akageMunk PAH.
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— IIpodeccopom mwim akageMuKom?

— Her, ona ckazamna «mpodeccopomy. AHOCOB, KOrIa A eMy 9TO PacCKa-
3ay, MeHa mompaBmi. S gymam, 9To 5TO ObLT 8-U KIACC, HO AHOCOB CKa3at
«Het, 10 6b11 9-11. I moGasun: «V mpurom, oHa ommbaach. S cramr akame-
MUKOM.»

Beprémca x xpyxkam. fI cran xoxamTs Ha KpyxkokK B 9-m kmacce. Tam
PACCKA3BIBAIN, B OCHOBHOM, TEOPWIO CPABHEHWU, KOTOPYIO A TaK W HE IIO-
HAJ. H peuraa KakKme-TO OTACJIBbHBIC 3a4aM HA KBAaAPATHBIC CPDAaBHCHUI, TO-
ce... Ilorom B YebblmeBa Kyma-To TMoJge3au. Bajgamr OOBIMHO MOJYAT, KaK
s roopmi. Ho wHOrga ciydasach 3aMUHKA: HUKTO HE MOXET PEUIdThb 3a-
pagy. Bor rorma Bamam oxuBasinca wm peman. OH QeNCTBUTEIHHO OYEHD
CUIBHBIN YeqoBeK. HO BCIO Xu3Hb OH mpopaboTal B BEYEDHEH INKOJIE U HU-
gero Goublie emMy He OBLIO HYXHO. DTO IpO Hero ckasaa Komsa, 9To oH
OygeT yuumrTeseMm. PO3EHKHOI CTad AOIMEHTOM B MEIWHCTUTYyTEe uM. Kpyr-
ckor. A Ycmenckuu cran npodeccopoM, 3aBeayiommuM Kadeapod B YHUBEP-
cuTeTe.

Bot Takwue 6bitn kpyxxu. Hanpumep, B KpyXKe 110 T€OPUM IUCET B TEUE-
HME BCETrO roga 6I>IJII/I ABa PYKOBOAUTEAA U BCET'O OAWH HNIKOJBbHUK.

— Orkyaa 6pamice pykoBogutean KpyxkoB? IIkonbHUKM — IOHATHO:
BUEIM 00HABICHUE M IILUIM HA TOT KPYXOK, KOTOPHLIX UM GOJbleé HPABWICA.
A pyxoBoauTemm?

— Cxkaxy mpo cebs. Korga s yxe cTan cCTyqeHTOM, 1 OY€Hb OO0 HE Bel
KPYXKOB caM. A NpUXOAWI K APY3bAM U CMOTPeJ, KAK OHU BeAyT. A mHOr A,
KOr'[a OHM YE€3XaJIU Ha KaHUKYJIBIL, 1 3aMEHAT UX. Ta.KI/IM 06pa30M s IMIOCTEIICH-
HO B 3T0 BTaHyIca. OTKyna 6patuck pykoBoguTenun! B 0CHOBHOM pyKOBOIAIN
Te, KOMy 3TOro x0Teaochk. VI onu 3anuceiBaiu cebe 53T0 Kak OOIIECTBEHHYIO
pabory B komuTere BJIKCM.

— JTo yauBuTeabHo. B coBeTckue BpemeHa J00as aKTUBHOCTH JXKECTKO
KOHTPOJINPOBATACH, IO3TOMY CTPAHHO CJIBIIATH: ¢(KTO XOTE€JI, TOT U BEJ).

— [la. 910 yauBuTenrbHOE CBOMCTBO MexMmaTa. COBEPUIEHHO MOTPACAIO-
mee yIUBATEILHOE CBOMCTBO MEXMATa. B Te BpeMeHa U CIIeNKypChl pa3peria-
JOCh BE€CTH JIIO6OMy ICJIOBEKY. HpI/IXOrZ[I/IT C yJaunbl 9I€JI0OBEK W HAYIMHACT BE-
ctu crenkypc. PopMaibHO, 4 AyMaro, 9T0 Kadeapa JOMKHA ObLIa yTBEPAUTH
STOT CIENKYpC, KaKad-TO HpoIeaypa yTBepxkaenus Ovuia. Ho daxTuvecku
J000M, KTO XOTEJN BECTH CIENKYPC, MOr BeCcTh. U A 9TO BOCHIPpUHUMAI KAK
JOJXKHOE: KOHEYHO, & 3a9eM HYXHO paspemenue! Bor korga s Obur Ha 5-M
kypce (dusdaka), 1 06baBUI crenceMuHap mas 1-ro kypca mexmara. Mue
u B I'OJOBY HE IPUILIO, ITO A AOJXKEH KOI'O-TO CIIPDAMINBATH. H pemmna pac-
CKa3aThb HNEPBOKYPCHUKAM, UTO A 3HAL. 34 MOJArOMa BCE PACCKA3AN, U CEMU-
Hap Ha 3TOM 3akpbuica. Tyna xommn 2Kena FOJIO,E(S), OH OBLI CAMBIN CAJILHBIN,

8)E. C. Tomog — mpodeccop Mexmara.
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9) 10)

Koas Posos” Tyna xomgun, Cama Bernnens -/, Upa BI/IHOPpa.,I[OBaH), Jlens Bo-
KyTb, KOTOPBIU cerndac B HoBocubupcke.

Torga sanarua B yHuBepcuTeTe HaumHaauch B 10 yrpa, a we B 9. A s
Ha3HAYWI CEMUHAD HA §, m ceMmHap ycuemHo paboran. HekoToprie pebara u3
obwexurnsa npuberanu, He 3aBia3aB HYpPKoB. Ho xomxmnum.

Te pebsara, kOTOpbIE Beim KPYyX KW, ObLIM HE TOJBKO CUIbHBIE, HO OHH
5TO €lle W BCAIECKU neMOHCTpupoBaiu. Hampumep, MBI mpuiim Ha 3aHATHUA
KPYXKa, & Y PYKOBOAUTEJIeN KPyXKa ceccusa. OquH u3 pyKOBOJAUTEIEH BCTAT
7 TOBOPHUT «IOUIY, caaM sk3amemy». [lomen, coan u BepHyIcs.

ATmocdepa Ha MexMmaTe ObLIa (peHOMEHAILHO AeMOKpaTudHas. He mora-
[JAINCH, KAK €0 3aXKaTh.

— IToTom-TO Aorajgaamce...

— Ilorom — pga. Ho mHTEpECHO, ¢ 9ero Bce HAYMHAIOCH. BO-IEpBHIX, B
nepBble OJbI COBETCKOM BIACTH CPENU CTYIAEHTOB ¢dusMaTa (a Torga ObLI
¢dusmaT), He OBLIO HU OJHOTO “WIEHA MAPTUY ¥ HU O JTHOT'0 KOMCOMOIbIa. Kpown-
po,z;n), KOTOPBIA mocTymua Ha MexmaT B 1939 romy, roBopmi, 9T0 TOrAa mo-
SBUICA TTEPBLIA KOMCOMOJIEIl. Ha Hero mokassIBaiy MaableM: «CMOTPH, KOMCO-
MOJIET] UIETY.

[Torom mosABMIOCE y2Ke HECKOIBKO KOMCOMOIIbIEB. VI OHM mOmHAIU BOIIPOC:
HYXHO aCIUPAHTOB BKIOUYMTH B Yuenbin Coser. Bompoc ObLI pemreH moso-
KUTEIHHO, ACTAPAHTOB BKIoUmian B Yuensin CoseT. U mepBoe ke permenne,
NPUHATOE MO AABJIEHUEM ACIUPAHTOB — wieHOB YueHoro CoBeTa OBLIO: OT-
MEHUTH ACHUPAHTCKUE DK3AMEHBL.

Mexnay Tem mpodeccopa-To Mexay cob6ou rpuauck. Ussoguiu Jlysuna,
Eroposa'®), apyr apyra mssozgmmn. Ho 5T0 GBLIO KaK-TO «MeXAYy coGoiy. A
MaPTUAHBIE BEPXU €IIe HE HAIUIUM PHIYAroB, YTOOBI 3aCTABUTH BCEX DTUX JIO-
el TPUHUMATL HyXHBIE pelmeHus. | PBIBTHCA-TO OHU TPBI3INCH, HO KAK UM
MIPUKAXKEIIb ]

B 1949 rony, xorga s mocTymas, BIEPBBIE HAadaauW «pe3aTb» eBpeeB. Ho
Kak? Bbul Takou mopALOK, YTO 30J0ThHIE U CePEOPAHBIE MEIAIUCTHI TOCTYIIA-
a7 o cobeceoBaHMIO, & KTO HE oA coObeceq0BaHMA, MOT CIABATEH DK3aMEHEL.
A ecam me GBLIO MemAIM, TO IPOCTO MOKHO OBLIO CAABATH DK3aMeHHI (cobece-
noBaHME OBLIO B WIOJE, a DK3aMEHBI — B aBrycTe). Tak OHUM «3ape3anm» BCex
eBpeeB Ha cOOeCelOBAaHWUM, T'/le BCE PeEIIaIa IPUEMHAI KOMUCCHSI, a HA DK3a-
MeHe HHKOTO «3ape3aThy He Moriu. A kak? FEciau demoBek pemmn Bce 3agatu,
HEJIb3sd XK€ €My He IOCTABATH XOPOIILYIO OIEHKY.

9H.X. PosoB — gexan dakyIbTeTa MeJarornieckoro Macrepctsa MI'Y.

1O A, /1. Benneas — crax mpodeccopom Mexmara, ceirdac xuser 3 CIIIA.

my. BunorpagoBa — mpenogaBaTelb aHAJIM3A HA MEXMAaTe.

1206 A. C.Kporpoge cum. crarsio B. M. TuxoMupoBa B 5TOM COOpHUKE, ¢. 49-54.

13) 1. ®. Eropos, H. H. Jlysun — u3BeCTHBIE MATEMATUKH, OCHOBATEIN MOCKOBCKOU MaTe-
MaTUYIeCKOU IIKOJIBL.
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Cendac 5T0 KaxeTcs yAUBATEIbHBIM. HO TOrIa He MPUMEHAIN BCEU DTOU
MO3AHeNen TexHuku. BoT pemieHo 4 3a[a9u, KaK HE MOCTABATH XOPOIIYIO
onerky? IIpodeccopa me re 6bum. Crenanos, Hembikumit, Kypom!® — xax
UM TIPUKAKEIb HE TIOCTABUTD.

— A co6ecegoBanne KTO IPUHIMAL?!

— logoukwm abcoatorasie. A mocTynan Ha pusdak. Y mens ObLia, 3010Tasg
Me/Iab, TpeMusA Ha (PU3UIECKON OJIUMITHANE U PYCCKAA HAMMOHAIBHOCTE. Tax
9TO Bpojie OBl MOJKHBI OBLINA MIPUHATL, U A HUIEro He Gosacd. [Ipurauman co-
OeceoBaHUE 3aMECTUTENb IeKaHa, A0COMIOTHBIN Mapa3MaTuk. S1 5310 u cpasy
MOHSI, 8 TMOTOM, KOTJIa YUMICA, 9TO HOATBEPAMIOCH. 3aJad Kakume-TO dHop-
MaJbHBIE BONPOCHL: KTO MpeMbep-MUHUCTD Auraun u T. 1. [ToTom o cipocui
MEHS: (KaKasd PasHUIA MeX Iy ra3om u napom?» A g, korga Obut B 1-M kmacce,
HaIleJI y OTHa Ha CTOJNE KHUXKKY II0 TEOPUU TEIJIO0THI. I/I TaM Ha HepBOIZ CcTpa-
HUIE OBLIO CKA3aHO, ITO €CJIN MAP CKUMATH, HE MEHA TEeMIepaTyphl, TO OH
MPEBPAILAETCA B XUAKOCTb. ECIM Xe OH IIPU DTOU TEMIIEPATYPE B KUIKOCTh
TaK W HE MPEBPAILIAETCSI, TO MBI HAa3bIBaEM 5TO ra3oMm. S 6ewr B 1-M Kaac-
ce, KOrja 3TO mpoder. VM »Toro okasamoch AOCTATOYHO, ITOOBI MOCTYNUTH
Ha pusdax. Ho 6vwI0 eme omHO cobecemoBanme, KOMCOMOAbLCKOe. Mens Ha-
NPABUIN K MEPBOMY CEKPETapI0 KOMCOMOJILCKOU opranmsaruu ¢usdaka. Ou
MHE 33711 BOIPOC O TOM, KaK OTKJIOHAETCA BICKTPOH B MATHUTHOM moie. S
eMy TOKa3aJ BCe, MPaBWiIo OypaBuuka u Tak gagee. OH TOBOPUT: «HET, HEIIPA-
BuibHO». Yl mokas3an Bce B Apyrom Hampasieruu. Hy, 1 eMy u rOBOPIO: «KOT1a,
DJEKTPOH NBUTAETCA BOT TAK, TOK BEIb UAEeT B 0OPATHOM HanpaBaeHum». ToT:
« mpasay, — rosopuT. U a1 cpan cobecemoBanme. BoT Takon O6bLT ypOBEHD.

CaMbIll CWILHBIN YYIEHUK HAIIETO KPYXKa HE MPOIIET BCEU STOU TPOIENy-
pul. U momen B DHEpreTUYeCKUT MHCTUTYT. A y MOero apyra, moCTyIaBIIero
Ha $u3daK, COCTOMAICT TAKOU AUAJOT ¢ MPENOIABATEILHUIIECH, TPUHUMABIIEN
sk3aMmen: «OT dero saBucur cuiaa B3ammogencTBua 3emum u Comnrna?y Own
ckasan: «OHa 3aBUCHT OT paccToauud Mex 1y demien u Conanem». «[IpaBmib-

HO, a eme oT 4ero?y «OT macesr 3emun, or Maccsr Coanna. . .» «[IpaBuibHO,
npaBwibHO. A eme ot wero?» Ilonmnoe megoymenme y moero apyra. «Ot rpa-
BUTAIMOHHON MOCTOAHHOU!» — GBLT TPABWILHBIN OTBET.

— A Kak KpPyXKH COOTHOCWINCH C OJMMIIMazou’?

— Kpyxoxk 6bL1 HaneneH Ha oauMIua Ly, 970 Bce nonumanau. [lepen oanm-
MUAJIO0N OOBABIAIACH KOHCYAbTAINY A YIACTHAKOB onuMnuaabl. OHu pado-
TaIl KaXIbId AeHb. BoT korga yxe Kpompon ObL1 mpeacemareaeMm, B 1966
rofay, TO OH MOCTAPAJICA BOCCTAHOBUTH DTOT MHCTUTYT KOHCYJBTAIUU, 9TO
0Ka3aJ0Ch 6e3yCIeNIHO, Ha HUX TMOYTH HAKTO He Tpuiiei. A B Te roabl, Koraa
OH caM y4acTBoBaJI, B 30-e, 5TO OBLTO OYeHD ycIemHoe MeponpuaTue. Korga s
B 10-M kiacce y9acTBOBAI B (PUBUIECKUAX KPYKKAX, OMHUM U3 PYKOBOAUTENEN

9B, B. Crenanos, B. B. Hempmkmi, A. . Kypom — mpodeccopa Mexmara.
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6611 Muxa Borrapa'®. On Toxe opraHE30Bal KOHCYIbTALMEA IEPE] OJIIMIIA-
aaou 1o ¢usuKe. ITO OBLIO OYEHb TOJKOBO. Y CTHBIN Paszbop 3a1ad, TIIATENb
HBIA pacckas pemenu. Korga TOJKOBBIE JIOAW BEIYT KOHCYJIbTAIUU — DTO
MPEKPACHO.

A eme 6bin Takon caydan. B komurere BJIKCM yHuBepcuTeTa cumenn
IOPUCTHI, ICTOPUKY U BCE Takue npouue. VI BOT OHM 3a110 [O3PUIHN, ITO KDY K-
KV ME€XMaTa HEIPABUJIBHBIC. tE[T'O OHU I'OTOBAT 3JUTY, ITO OHA HE PACCIATAHBI
Ha pabovmX W KPECTBHAH, YTO TaM BCE BeleTCA TakK, IYTOOBI pabodme m Kpe-
CTbsHE HUYero He moHuMauu. (Bor Mbl — pabotme U KpecTbiHe — W HUIErO
He TIoHMMaeM. [IpAMO Tak, KOHETHO, CKa3aHO He Obw1o.) VI oHm pemmiu opra-
HM30BaTh KOMUCCHUIO A IPOBEPKU KPYXKKOB MexmaTa. KoMy Xe mopyduTh
OpTraHm30BaTh TaKywo komuccuio?! Pusdaxy. KTo xe eue moxeT pazobpaTh-
ca B 3amavax? A Ha pusdake nopyumiu Mue. VI BOT s, KAK KOMUCCUA By3KOMa
KOMCOMOJIa, obomen Bce KPyXKu mMexmara. VMHe 5T0 ObLIO OY€HB WHTEPEC-
vO. [lo3HakoMmica ¢ pa3sHBIMEU JIOABMHU — PYKOBOAUTEIAMU, IIKOIbHUKAMY,
y3HaJa MHOTO 3anaq. [Ipekpacunas 6pura pabora. I gaa orver, 9To Tam BCE B
mopagke. Moxer ObITb, 9TO OBLIO U HE TO, YEr0 OHU XOTEJIU, HO YTO NEIATh?
Koro nm eme Tyga moceriaTs? He camum xe marw. . .

Tak uTo Hag xpyxkamu 6bIBaau I'po3sl u Ty4uu. Ho, B mpuHImUne, yqusu-
TEJbHASI CBEPXIEMOKPATUYIECKAI TPAJULNS CyecTBOBaIa. Ho aTa Tpagumus
IIOCTENEHHO YMEHBIIAIACH.

— A BO3HHKHOBEHHE MATIIKOJ OLLIO CBA3aHO C M3MEHEHHEM 3T0ﬁ Tpagu-
I WIN 3TO 6pLIa napauieJibHasA ,l(eﬂ'l‘eJILHOCTb?

— Buir B3peIB mHTEpEca K MaTeMaTuke. Pe3ko yBeaUInIoCh KOJIUIECTBO
KeJNAIOUIX 3aHUMATHCA MaTeMaTukon. Ha mopsagok, Ha asa. U Torga Bo3HuU-
KJIa e OPraHn30BaTh BEICPHUEC MATEMATUICCKNE IIKOJIBI, KOTOPBIC BHAYIAJIE
OCHOBBIBAJIUCH HA TAKOU, JOBOJBHO TUIYIOHN, UAEE: HYKHO COOPATH BCEX MHTE-
PECYIOIAXCA MKOJLHUKOB M PACCKA3LIBATH UM OCHOBHBIE MU COBPEMEHHOU
MaTeMaTuKu. Bo-epBBIX, Wen COBPEMEHHOU MATEMATUKU [JS DTOr'0 XOPO-
o OBl 3HATD. . . BO-BTOPBIX, HEMTOHATHO, “IEM UJIeW COBPEMEHHON MATEMATUKA
JydIle uaeu HeCOBPEMEHHOU, €CIU JIeTH X BCe PaBHO He 3HAT. U moTowm,
pacckas ugen — BooOme mycroe geqo. Hy pacckaswsiBator umgeum, u aro?! Bee
PABHO KaK HUYEro HE 3HAJW, TaK W HE y3HAIU B pedyabraTe. [losTomy BO3-
HUKJA UjJesd B IPOTUBOBEC 3TOU: OPraHU30BATH THIATEIbHOE O0ydeHme. ITO
HAYAJIOCh B KPYXKKAX, & MOTOM MPOJOIKMIOCH B MIKOIaX. S Torma xommn Ha
kpyx0k Jlemana u Jeorroenaal®. B ro Bpems a yKe 0TpaboTal ACCUCTEHTOM
7 TIOMIET B ACTIUPAHTYPY. BO3HUKIO cBOGOAHOE BpeMa. A TaMm GBLIO HECKOILKO

159M. M. Borraps — yaenuk A. C. Kporpoga, 6uodusunk, 3aHuMAaICA N3y I€HUEM MEXAHU3-
MOB 3P€HHA M PACIO3HABAaHMA 00pa3oB. Ero maem B 061acTu pacmo3HaBAHUA 00pa30B Ha-
MHOro onepenuiau csoe Bpems. lloru6 B xoune 60-x roxos, B ropax.

1A, A. Jleman, A. M. JIeOHTOBIY — pYKOBOAUTEIN KPYKKOB.
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17)
18)

o4eHb cuiabHBIX Jiogen: Vocud Bepumrenn' /| Boauk Pumman (odeHs cmo-
coOubIN, OH pano ymep), I'puma Maprymuc'®, Cens Bummk (cTapmmi ceia
Mapka Nocudosmaa Bummka). Kpyxok Obur ouenb Gombmon: wemosex 70.
Angpen Jleman Bex kpyxok odenb HeGpexno. «Kak?! Bor e sHaeTe anaau-
Tudeckon reomerpun?! Cendac pacckaxy. BoT KOOpAUHATHI TOYKM, ypaBHE-
Hue npamon,. . . O, Bbr He 3HaeTe, 4T0 Takoe BekTop?! Cermydac pacckaxy!l» Idra
TpaJuLns XKUBA U [0 CAX IOpP, BO MHOIOM TakOB cTwib HezaBucumoro YHu-
BEPCUTETA.

S Hudero Ha >TOM KpyXKe HE neraj, TOIbKO CMOTpeld, KAK OHU BeLyT.
Ko mue moponumun cuabHbIe pebATa, KOTOPBIX S yXK€ YIOMWHAJ, W TOBOPAT:
«MBbI XOTUM UATH B BEIEPHIO MAaTEMATHIECKYIO IIKOJIY, TaM PACCKA3bIBAIOT
uaen COBpeMeHHOn MaTeMaTuku. 1to Ber vam mocoseryere?y Sl um orBermi:
«/lymaro, aTo 5TO mycToe memno. [laBauTe, s Jy€iie aM BaM CEPHUIO 331a<.»
Onu cramu pemars mou 3agaqu. [loayumics kpyxok «Aabdar. Tak kak onm
ObLIM O9€HDb CHIBHBIE, TO UM MOXHO OBLIO IBUCATHCHA «OOablmuMu maramm. U
OHM JIOBOJBHO GBLICTPO MPOILIA MPUMEPHO 1-U KypC MeXMAaTa U JaXKe JaJbIIe.
Kpyxok masbiBaicsa «Anbdar moToMy, ITO MEHA TPOCWIN HAMCATH B Ta3eTe
«3a mepenoBOu (PaKyJbTET» CTATHIO TPO DTOT KPYKOK, U S €r0 TaM HA3BAJI
«Anbpdpar. I tyT Muta qDchlg) YXKaCHO 3aropeicsa. ['0BopuT, YTO OH UM XOUeT
7 COBPEMEHHYIO MATEMATHUKY PAcCKa3aTh. U oprarmsoBana Kpyxok «Amxedy. U
BCEX KPYXKOBIEB «Anbdbn npuraacuia B «Aged». Tam-To OH uX u JOKOHAI,
T.€. OHU Y3HAJIN KAKUE-TO COBPEMEHHbBIE BEIIH.

A a Torga oprammsoBanx Kpyx)ok «BeTar. IT0 GBLIO BECHOU, OCTE 3aKPHI-
Tus oamMnuaabl. [Ipumien HA 3aKpbITHE OJUMIMALI, BBIMET HA TPUOyHY U
06BABWI, ITO OyeT KPYXOK TAKOU-TO. U mpm BXome B cTapoe 3[aHWE YHU-
BEPCUTETA, TaM, I'Jie BCETa BUCENN OOBABICHUS PO KPYKKHU, 5 TIOBECUT CBOE
MaleHbKoe O0bsaBieHre. HeaBHO A BCTPETHMI YeIOBEKA, KOTOPBIM TOBOPHUT,
9TO OH CTAJ MATEMATUKOM Omaromapsa 3ToMy 00basieHuto. OHO ObLIO HANU-
CaHO B OYEHb HEOOBIYHOM CTWJE, IPUMEPHO TakK (JeTaiu s yxke 3a0bLl, HO
Acuk Xosauckuii2’) copsax ero n coxpaamn): «[Ipurnamarorcsa 8-kraccHuKH,
a Takxe Hambomee cMenble 7-KIACCHUKMA.» B TakOM BOT BOJABHOM cTWIe. «B
kpyxke 6yger 2KYTKO maTepecHo.» llIkonbHIKAM OYeHb IOHPABMIOCH 00D~
SBJIEHUE, U OHU CTAJHU €r0 COBEPIIEHCTBOBATh. Hampumep, Tam GBII0 HATTUCAHO
«HamboJee CMenble 7-KJIACCHUKMY, MOMUCAIN: «HO HE 3a0yAbTe 3aCTPAXOBATH
xku3Hby. O6baBIeHNE GBITO 0O0TAIEHO WAESAMY PA3HBIX JIOMEH, 3TO MPUBETIO
K TOMY, 9TO BCE€ €r0o ¢ mHTepecoM duTaiu. U mosTomy Bce 06 3TOM KpyKKe

11, H. BepHureliH — M3BeCTHBIN MATEeMATHUK, celuac xuseT B Vapauze.

18, A Mapryimc — u3BeCTHBII MATEMATHK, (QUILCOBCKUI IaypeaT, Cedac XKUBET B
CIIIA.

19 1. B. ®ykc — m3BecTHBIN MaTeMaTHK, ceiraac xuser B CIITA.

20) A . T'. XoBarckuit — npodeccop Hesapucumoro MockoBCKoro VHUBEPCHATETA, TAKKE Pa-
6oTaeT B yHuUBepcuTeTe TOPOHTO.
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suasu. Ha nmepsoe 3ansaTue mpuiwio weaoBek 200. COBEpIIeHHO HEOXUIAHHBIN
addexT. Mbl cugean B OOJBIION ayaUTOPUHU, TaM OBLIO ABE NJOCKHW, HA IBYX
IIPOTHBONONOKHBIX cTOpoHax. Ha ogHOu gocke Bex samarue Bura [an?d), na
npyrou — s. Te, KTO cumeau mocepeauHe, MOTJIN CMOTPETb U TYAa, U CIOJA.
ITorom xpyx)0K cTabmau3upoBajiIca u 0cTatoch 70 1emoBek. Mbr foroBopuincs
co Cuasoit Iynkoerv??), 910 IIpoBEAEM ¢ HUMM KypC aHATIM3a U JOMIEM O
ypasHeHuu Makcsemwia u ypasaenusa llpeguuarepa. Ho, 9T06b1 peaabHO mpon-
TU BCE 3TO, HEJIb3sA, ITOOBI JIOIU MPOMYCKAJIN KaKue-To pasenst. [losTomy s
7 OOBABII, 9TO KAXABIA, KTO HE BBIIOJIHUT 330aHUE, OTCTPAHAETCA OT AAJTb-
HEUIINX 3aHATAN KPYXKKA. DTO OBLIO OU€HBb XEeCTKoe TpebGoBanue. A mpusemno
OHO K TOMY, ITO Bce 7() 4eqOBeK BBIMOJHWIN BCe 3anaHUA. Ho Kak TOIBKO g
OTMEHWI DTO XeCTKOe TpebOBaHWe, IMOYTH BCE HMEPECTAJN NEIATh 3aJaHWUI,
a MOTOM BOOOIIE TepecTaIn XOAUTh Ha KPYyXOK. OHU XOqmiau, mOKa OOAIUCH,
9TO UX BBITOHAT. fl 9aCTO IPUBOXKY STOT NpUMED, ITOOHI IOKA3ATH KAK XKECT-
KOCTh TPUBOAUT K UCKaxXeHWIO nener. Cerndac s TOBOPIO CBOUM yYEHUKAM:
«Ecnu BoI HameeTech, YTO A 3aCTABII0 BAC 3aHUMATHCA, — HE IOXKIETECH!
[MoTomy 4TO, MEUCTBUTEIBHO, KECTKOCTBHIO MOXHO NOOUTHCA, ITO OHU ITO-
To Bely4daT. W uTo? Passe 310 Bricmas nens? BoeiyumT, 6yaeT 3uaTh. U aT0?
Bce paBHO, oT Hero He OygeT HUKAKOrO TOJKY, €ciau HE OymIeT BHYTPEHHErO
CTUMYJIA K AeATEIbHOCTH.

Urak, 570 6B11 KPyXOK «BeTar. B kpyxok «Aabdar yxe XOTUIN IIKOIb-
HUKW, KOTOpBIe yIuauch B 444-u mkosne (oHa Torga Obuia 425-1, HO HTO Hecy-
HIECTBEHHO). YPOBEHD IIKOJIBI ObLI, KOHETHO, MOBHIIIEH 110 CPABHEHUIO ¢ OObIY-
HBIMU IIKOJAMU, HO MOUM CHJIBHBIM yYIEHUKAM DTOT'0 OBLIO HEZOCTATOTHO.

A Kponpoja, korga saTesan 7-10 MIKOXY, CTAJ MEHA YCHJIEHHO TyAa TPHU-
rIamaTh. EMy moHpaBmicsa KpyxoK «beTa», OH roBopuT, ITO TaK W HAJIO,
B TAKOM AyXe. A s TOBOPIO, YTO XOYy MPOJOIKATHL CBOU KPYXKOK U MHE HE
xo4deTca ero 6pocaThb, a TAHYTb U TO, U APyroe HUKAK He moiaydurcsa. Ho on
MPOIOIKAI MEHS YTOBAPUBATD, & A BCE TBITAICA HAUTH aPTyMEHTHI TpoTuB. 1
HAKOHEII CKasa: «Xoporro. Sl cormacen Tak: HabUPaeM KJIacC, U I CMOTPIO —
eCIM KIACC TMOJYYUICSa Xopoumi, 1 Oyay B HEM paboTaTh, & €CIu HET — TO
e Oyay.» Kpompon Obur mopaxen: «A <9TO MBI cKaxeM ydeHmkam?! Mbl ux
HabepeM, a MOTOM CKAXEM, 9TO OHU HAM HE TOHPABUIUCH!»

Torga s mamen apyrou apryment. «Bor ecau ['epsep cormacurcsa BecTu
KJIACC, TO i TOXE corjiairychb.y U Teprep?®) cormacmaca. Tak 910 m MHE mpy-
ILIOCHh BecTHU Kaacc. MHTepecHO, 4TO I'epBep HesaBucuMo ckasaa Kporpony,
KOTJIa TOT €My MHO3BOHWJ, ITO OH COTJIACEH, e€cau coriaceH KOHCTAaHTUHOB.
Takas BOT Y€THOIHAS IUILIOMATHA.

2UB. ITau ceituac xuBeT B AMepuke.
2)B. IIynkoB — 04YeHb CIOCOOHBIN CTYAEHT, IOruomuin B Bozpacte 20 JeT.
23)M. JI. l'epBep HEOAHOKPATHO BeI KIACCH B MAaTEMATUIECCKUX IITKOIAX.
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Tax o6pazoBasach 7-i mKoaa. Bo BTOPOU 'O HEKOTOPBIE CUILHBIE Yte-
Huky u3 444-i nepemeTHyauch B 7-10. Ho TyT Hauamu eBpees «pe3aThy B 7-1,
MO3TOMY BO3HUKJIA 2-f. [lupekTop 7- m0 PasHbBIM MyHKTAM HAC 3aXKUMAJ, TO
€My He IOAATCSA IIKOABHUKYU C (PPAHIY3CKUM S3BIKOM, TO €lle ITO-HuOyIb He
roguTca. DTo Bce Hamoeao. A Tyt 3oruT Borganosa, meroguct PpyH3eH-
CKOI'O pamoHa, Kyha BXOauaa 57-s1 mkoaa. f1 57-10 mkomy 3HaJA, OTOMY 9TO
onus yuenuk «Berbn 6bu1 u3 57-u mkoasl (Konses Cepren). O MHe npo Hee
pacckasai, mpo [lxemca u Bce Takoe. I xorga MHe BormaHoBa ckasaga, <ITO
57-s1 mikoma, OygeT MaTeMaTUYIeCKOH, 1 ckasal «Bce, coraacemny.

— I9T0 B KaKoM roay Geuio?

— Ilpumepro B 1966-M, TOo9HO He MOMHIO. TaM ObLT XOPOMIMU AUPEKTOP,
OH ObLI (PPOHTOBUK, UCKATCUEHHAA PpyKa. CTPOruu, mpeacTaBUTeabHBIN, HO
no6peii. Korga s morosapuBajca 0 TOM, ITO MBI TaM GymeM BECTH MaTeMa-
TUIEeCKUEe KJIACCHI, A 33/aBaj PAa3HbIE BOIPOCHI, ITOOBI CDABHUTH €0 C JUPEK-
TOPOM 7-7 MIKOJBL. «Y BaC OBIBAIOT CJIydYau, KO, IIKOAbHUKYU O3 JBIBAIOT /)
«[la, xoneuno, 6pBaroT.» «M BBI ¢ 5TUM 60peTecs?y «/la, koHedHO, HOpEMC.»
«M xak BBI GopeTech?» «A s CTOIO MpPU BXO/E B MIKOIY W BUXKY BCEX OIMO3/aB-
mux. A oHu BugaT MeHsA. VI g uM roBOPIO, 9TOOBI OHU HE ONA3ABIBAIMA.» 1
IOyMaJi, ITO €CIU 3[eCh TaKhe MeTOAbl 60PBOBI, TO 3TO MEHA yCTPAUBAECT.

Ho ero Beiraanu. sMeHnI0CH paOHIPOBAHUE TOPOAA, U IIKOIA TOMAJIA B
Jlenunckun panon. Hazaaumiu KoMuccuio mo 06CIeJOBAHNIO MKOJABI. A 1rkoma
HE BBIMOJHUIA, IUIAH [0 BHITUTOMY MOJOKY. .. A caMoe IiiaBHOE, YTO MPUILIA
Kysnenosa, 3aB. poHO, ¥ IOCTABWIA JUIHO TPU JBOUKY BBHITYCKHUKAM HA BHI-
MIyCKHOM DK3aMeHe. JDTO ObLIO yXKe COBCEM ILIOX0, U AUPEKTOpa CHsamu. Hasua-
awuiau HOBYIO nupekTpucy, Hagexny Wocudosry. Hlkoaa mepexmia Tsaxeabie
MOMEHTHI, IyTh He 3aKpbuiachk. Ho kak-To 060ILIOCH.

Bot rak Bo3HmKaa 57-i1 mkona. Ho maTmkoasr — 310 apyras Tema. Mubt
XKE PO KPYXKKM. . .

— HWTak, korja BO3HMKAaIM MATHIKOJIbLI, HE OBLIO M/J€W, YTO KPYXKH HE
HYXHBI? MaTHIKOJILI BOZHUKINA TOJIBKO H3-3a TOr0, YTO CTAI0 OYEHbH MHOI'O
HAPOAY XOAUTH HA KPYXKH?

— lla, kxpyXKu, KOHEIHO Xe, morubau. Korga cuibHbBIE J0A PA3OILIUCS,
B KPYXKKAaX HE CTAJO AaPa. XOJAT KAKUE-TO JIOAW, HO OHHU yxke He Te. Kpyxku
IOTEPSIN CBOIO UCKIIOYUATEABHOCTD.

— Ho 6buim Beas u KpyXKu s 7-8-x kiaccosB (mo crapou Hymepanun)?

— ITO APYroe aemo. OTU KPYXKHU UMEOT YeTKoe HazHadeHue. OHU mo-
MOTaIOT HAOPATDH MIKOJIY.

— MoxeT gaxe u He HaGpaTh, a 3aMHTEPECOBATH HOBBIX JIOJEH. . .

— IIpaBuabHO, HO B MI060M CIy4Yae eCTh MPAMBIE 3AMHTEPECOBAHHBIE. DTO
Te, KTO HAOMPAIT MAaTKIACC.

Tak 9T0 KPyXKHU, JeUCTBATEIHHO, B KAKOU-TO CTENEeHU TOTrub/Iu.
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— JTO 0KA3aI0Ch HENMPEJBUJEHHBIM MOO0YHEIM CJI€CTBUEM BO3HUKHOBE-
HUA MATIIKOX?

— Hukakou cnenuajabHOU 1eau He ObLIO.

S memam mOUBITKYU BECTH KPYXKOK [JIA T€X, KTO HE yIATCA B MaTIKoae. U
BCEr/[a TAKOU KPYXKOK MOJIYJAJICA O9€Hb XU geHbKU. TOIKOBBIE pebiaTa eCTh,
HO HEJIOCTATOYHO MHOI'O, HET JUIEPOB.

— IIpoTuB maTmikoa Bpojge GbI GBLIN €llle BO3PAXKEHWA, YTO TaM HYKHO
3aCTABIATH [EJAaTh TO, YTO HA KPYXKE JEIaeTCA U3 JUCTOro mHTepeca’

— OT0 O0bUIO. BBUIM OYeHBb pe3KUE BO3PaXKEHUs MPOTUB MATIIKOI. [lego B
TOM, ITO KPYXKKM NEPKAIACH HA Wjee IPOTUBOMOCTABICHUA Koae. VI cpenu
IIKOJBHUAKOB, XOAWBIIAX HA KPYKOK, KYJIbTUBAPOBAJICA JUXOU CTUIL OTHOIIE-
HUS K JBOUKAM.

— Ho Takoe oTHOUIEHNE BO MHOrOM IIEPELLIO ¥ B MATIIKOJIGI]

— Yactuuano mepenuo. Ho B TOM-TO u €0, ITO ecau MbI IPHUILIA B IIKO-
Jy, TO YX€ HE€ MOXEM KYJbTUBUPDOBATH MOCI0O HCHABUCTU K HIKOJEC. MI)I BCE
HEJOCTATKYU IIKOJABI CBOUM aBTOPUTETOM ObjaropaxmBaeM. BoT 510 u 65110
[IABHOE BO3paxeHue TpOTuB MaTmKon. U emme To, 9T0 yueHuK® OyayT O
JABIEHUEM YYUTH TO, YTO OHUM PAHBIIE YIUInu JOOPOBOIBHO. DTO MPABUIBHO.
Ho, ¢ apyrou cTOpOHBI, B MaTeMATHUKe HEIb3A OOOUTHUCH TOJBKO TEM, UTO
Tebe cenvac NpuATHO. UTO-TO HYXKHO NMPEON0IeBaTh. Helb3s Hudero cepbes-
HOI'O Y3HATh, €CJIA HUT€ HUYIErO HE MPEOONEBATh. Bce-Taku BEPXOIVIsICTBA
B KPyXKax ObLIO OY€Hb MHOTO. UTO-TO TaM CJIBIMIAIA U «d, 3TO AUO(PAHTO-
BbI ypaBHenusa! Mul Takme mpoxoauiun, Bce 3uaeM) «dTo 3HaeTe? YMmeeTe ero
pemaTh?» «A, HET, cemdac MOAYMAaIo. . ., KAK-TO OHO PelIaeTCA.)

— Eme Takou Bompoc. B MockBe eCcTh 1aBHAA TPAJUIUA HAYMHATE KPYXK-
Ku cKopee ¢ 7-ro kaacca (mo crapomy cdery, mo HoBomy ¢ 8-ro). B Ilmrepe
paubire, Ha roj win Ha aBa. Kak 3T0 Bo3HuKIO?

— H MOr'y TOJABKO OTBETUTH, IIOYIEMY MHE HE XOIETCA 3aHUMATHCA C Ma-
JblmaMu. A modemy npyrum — He 3HAIO.

Y mens mpo 510 ke cupamuai B cBoe Bpemsa Cepren Pomuu": «(Ilogemy
Bur e 3ammMaeTrecs ¢ 5, ¢ 6-m kraccom? ITo Takue OraromapHbie pebATa,
OHU TAK BCE XOpOomo BocupmHUMAIOT. S emy Tak orBermr: «Korma y mens
yiaenuku 10-ro Kiacca, TO [axe €Ciu OHU 9ero-TO W He 3HAKT, DTO B JOOM
CIydae JIOAu, Y KOTOPBIX €CTh CBOSA COOCTBEHHAS IIKAJNA [MEHHOCTEH B XKU3-
HU. A KOrga s 3aHUMAIOCH C H-KJIACCHUKOM, f B JYYIIEM CIy4Yae YBUXKY CBOIO
COGCTBEHHYIO OTPAXEHHYIO IIKATY IeHHOCTerd. VI mo3TOMy OH MHE HE OYEHb
MHTEPECEH.»

Bospmem umcrTopmueckyo amasoruio. Korma Berxosen cran yuamrbhea y
langma, TO MOCAETHUN HUKAK HE MOT MOHATH: 9TO B MHTEPECHOTO DTOM

24)

24)C. PoMUE — OJMH W3 CAMBIX AKTUBHBIX OPTAHM3ATOPOB JEHMHIPAJCKIX MATEMATIIC-
CKUX KPYXKOB u omuMnuag B 70-80-e roabl, BHOCTEICTBAN SMUTPUPOBAIL.
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yuaenuke?! [loBTopser B TouHOCTH TO, 4TO AenaeT ['amgu. A BoT xorga Bet-
XOBEH MOKAa3aJ YTO-TO CBOE, BOT TyT lanan 3auaTepecoBaiaca. VI mousm, 9To
9TO OYEHb MHTEPECHO.

BrmvymTpoBaTs ManeHbKUX MOXHO. Ho ecTh gpyras cTopona: y demoBeka
MOJIKHBI PAa3BUBATHCA IIMPOKWE WHTEpPECH. Ecim mx HET, TO 4TO OH Oymer
nenats? IlpuBeny takou npumep. OgHAXKIBI MEHSA YTOBOPWIN B3ATH OJHOTO
6-kraccHuKa B dcroHmo®®) . OH Tam cTapaJjcd, Obl1 OmbanoTeKapeM, U gaxe
XOAWI Ha KPYXKOK 10 KombwHaTOopuke. Ho 6BLIO BMAHO, 9TO y HErO yM He
cospen. Kakux-To npocThIx Bemen He moHuMaJI. IloToM cTaal moHMMAaTh, II0-
CTYyIWI B H7-10 IIKOTY, YCIENIHO OKOHYWI €€, U, Ka3aJoCh Obl, BCe B IOPIIKE.
Ho nocae mxoxasr oH He cTAT HUKYJA MOCTYHIATh, eMy yxke 30 jeT, a oH ¢ Tex
IIOp TaK HUTJE HE yUYATCA U He paboTaeT, IpUYeM TaKasd XKWU3HL €ro BIOJ-
He ycTpauBaeT. My HU4Yero He Hamo. A poguTesu M30 BCEX CHJI CTAPAIUCH,
9TO0OBI OH PAa3BMICA MOOBICTpEE. . .

Mue KaxeTcs, 9TO KOrJa YelI0BeKa BHIHUMAIOT U3 €CTECTBEHHOU CPeIbI,
TO OH MOXET OOJIbIIIE TOTEPATH, YeM IPUOOPECTH.

— Ho xpyxxku pua 6-ro kracca — 3To coBceM Apyroe. TO HE TO Xe€
camoe, 9TO0 6-k1accHuk maeT Ha Kpyxkok 10-ro kmacca.

— B.JL FyTeHMaxep%), KODJIa ero govb yumiack B 91-u mkome, cTaua Be-
CTH TaM KPYXOK MJId MaJeHbKuX 1o reoMmerpuu. Sl cmpammsaio: «Jem BBI
TaM 3aHEMaeTech?» M o orBedaeT: «KOHEIHO, TO, ITO MBI TaM 3aHUMAEMCSI
reoMeTpuen, 3TO YCIOBHOCTH. Ha mepBoM 3aHATHEM MBI 0OCYXIAIU BOIPOC:
9T0 06IIEr0 MeX /Iy CIOBOM , IUPKY/Ib“ U CIOBOM ,,upK“.» S nmymaro, 9To 5T0
KaK pa3 IMPaBUILHO. eM MeHbIle JIOAW, TEM Yy HUX MHTEPECHl PACCHIIAHHEE.
Pebenok Oyaer nucats GOpPMY.Iy, a €r0 3aMHTEPECYET KapaHJAAIl, KOTOPHIM
oH o1y dopmyay mumier. He HAL0 OBITATHCA BECTH [ HUX CKOHIIEHTPUPO-
BAHHBIN KypC. A BOT Takme 3aHATHA, TJie 06CYXKJACTCA, ITO OOIIEr0 MEX Iy
OUPKYJIEM U IIUPKOM, OYeHb MOAXONAT IJII DTOTO BO3PACTA.

— MoxHO Ha3BaTh KPYXKKOM 3aHATHUA 60Jiee BOJIBHOI'O CTWIA, r'ae 06Cy-
XKJaeTcsA, ITO o6uero Mexay IMPKyJeM M IUPKOM, HO 3TO APyroe mo CyTH.
B IluTepe Ha KpyXKax MajJeHbKWE MMEHHO pemaioT 3agaum. K 7-my kiaaccy
3TO yX€ T€XHUIECKU OUEHb IOAT0TOBICHHLIE JETH, OHU 3HAIOT BCE OCHOBHBIE
TPIOKM IIPY PEIIEHUU OJUMITNA THBIX 3a1a4.

— IJTO OTAEIbHAA TEMA, OHA CKOpPEe OTHOCUTCA K OCOOEHHOCTAM MHUTEp-
CKOfI TPpagUIIAA. A A MOT'y Jullb CKa3aTh, IOYEMYy MHE HEMHTEPDECCHBI MAJICHb-
Kue.

25)3cronckmit MaTeMaTmIecKuil darepsb (1973-1989) 3aciyXuBaeT OTIEILHOTO PACCKa3a.
B 0CHOBHOM Tyna HpHe3Xaiu yIeHUKU MAaTEeMaTHIECKUX MKoa mocae 8 mam 9 xmacca (mo
CTapoy HyMepaIwn).

26)B. JI. I'yTerMaxep MHOTO 3aHUMAJCA IOIYIAPU3ANUEN MAaTEMATHKH, PA0OTAI B XKy pHAIE
«KBanT», cemgac xuser B CIITA.
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A. C.Kpompox (1921-1986)

B. M. Tuxomupos

22 okta6ps 2001 roga mcnoramnocsk 661 80 geT Anekcamnapy CeméHOBHTY
Kpoupoay — denoBeky, ocTaBUBIIEMY GOJBIION CJIE]] B MATEMATHUKE, B CTAHO-
BJIEHUU TOT'O, YTO HbIHE HasbiBaeTca Computer Science, u B MaTeMaTUIeCKOM
[IPOCBEIICHUN.

B sToT genn mHa mexmare MI'Y cocTosmoch 3acemanume, MOCBAIIEHHOE €r0
namMaTu. Ha HEM mPuCyTCTBOBAJIO CBBIIIE CTA ABAAUATHA JIEJOBEK, ITO OUCHD
HEOOBITHO 7151 COOpAHUA, KOTOPOE MPOUCXOAAIO IePe3 IATHAAIATE JET MOCIE
cmepru denoBeka (Kpoupon ckornuancsa 6 okTabpsa 1986 rona).

Tam 6BLI0 CKa3aHO MHOXKECTBO IPEKPACHBIX CJIOB 0 KpoHpone, 3a<uThIBa-
JUCH TIUCHMA W TEJerPAMMBI €0 IPY3€H, TMOCIeIOBATEIEN U YICHUKOB, KOTO-
PBIX XU3HL pa3bpocana mo Pa3HBIM CTPAHAM.

Mue aymaeTcsa, MHOTMM BAaXXHO 3HATHh O TeX, KTO MPOKJIAABIBAIL JOPOTY
B XW3Hb UX yYATEIAM U cTapmuM Komwieram. Cpeaum Tex KTO OYeHb MHO-
ro caeman IJd HAC BCeX, MaA Hamen obumuocTu, 661 Anexkcanap CeMmEéHOBUY
Kposupon.

%k %k %k %k % %

K marematuke Cama Kporpon mpuobimuics B UIKOTBHOM MaTeMaTHde-
ckoM kpyxke [lasuga [lkaapckoro. O6 3ToM 3aMedaTENbHOM Y€I0BEKE, Tpe-
06pa30BaBIIEM KPYXKOBCKO-OJUMITUACKOE [IBUXKEHUE, OBLIO PACCKA3AHO BO
BTOPOM BHIycKe «MaTemaTuaeckoro npocsemenusy. Ha gersépron Mockos-
CKOU MaTeMaTudeckon oaummnuane 1938 roga Bce mepsbie Tpusbl ObUIA T10-
Jay<eHbl ydacTHUKaMU Kpyxkka [Ikmapckoro, m omHy w3 YETHIPEX MEPBBIX
npemuit noayaun Cama Kporposa. B ToMm ke rogy oH mocTymaeT Ha MEXAHUKO-
MaTeMaTudeckun pakyiasrer MI'Y.

B 510 xe Bpemsa A.C.KpoHpoj BBINOIHWI CBOE TEPBOE CAMOCTOATETh-
HOE WCCJIEJIOBAHUE, PElIMB 33J1atdy, HmocTaBieHHylo Anekcamgpom Ocumnosu-
gem [enbdongom (cM. 0 HEM B 9€TBEPTOM BBHIIYCKE HALIETO aabMaHaxa). B
aTou cBoen pabore KpoHpon onmcan cTpyKTypy MHOXECTBA TOYEK PA3PHIBA
pyukuum, gudpepeHnupyeMon B ToOUKax HenpepwiBHOCTH. B 1939 roay ero
craTha Obuia HamedaTaHna B «M3eectusx Axamemum Hayx» cpemm pabor,
NPUHA IEKABIINX HECKOAbKUM BhigaromumMcs marematukam — A.O.Tenb-
douay, A. A. Jlanyuosy, II. A. [Tory6apunosou - Kounnon, A.A. Xununny

7 OPYTHM.

MaTemaTnyeckoe npoceewenue, cep. 3, eoin. 6, 2002(49-54)
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B magamre Bounsl KpoHpos moman sadBieHHME B BOEHKOMAT C MPOCHOOU
OTHPABATH €ro Ha (PPOHT, HO IOIYHUWIT OTKA3: CTyJeHTaM CTApIINX KypPCOB
nosaraaack 6ponsa. BCkope Ty eHTOB OTIpaBmIn Ha, CTPOUTENBCTBO 000POH-
HBIX coopyxeHui. O61a1aBIMi OrPOMHON AKTUBHOCTBIO W OOJBIIAMEI Opra-
HU3aTOPCKUMHU CiocobHOCTAMU, KPOHPOI BO3TIaBMI CTYAEHIECKYIO Opurary
MexmaTa Ha >Tmx paborax. [lo BosBpamenun ¢ Hmx Kpompos mpomoaxaer
aTaKOBATH BOEGHKOMAT WM JOOMBAETCA CBOErO: OH IMOMATAET B NEUCTBYIOUIYIO
APMUIO.

Bo Bpems 3uMHEro HacTyIUIeHUS HaIen apMuu noq MOCKBOT 3a P OABIEH-
HYI0 XpabpocTh KpoHpoa ObLT oTMeYeH HNePBLIM O0EBBIM OpAEHOM. Toraa xe
oH Obu1 pameH B mepBbi pa3. A.H. Koamoropos mobuiacs paspernenus mo-
CJIe 3aBEpIIEHUs JeYeHUsI B rocuuTanie B3ATh Kporpoga B acnupanTypy. Ho
Kporpog e Bocnonb30oBaica sTuM u Bo3BpaTmiaca Ha ¢pporT. [locae BToporo
TAXKEIOTO PAHEHU, TMOCIEACTBUAI KOTOPOrO AaBajau cebsA 3HATH BCE TMOCIENY-
foIIMe Tofbl, OH ObLI 1eMOOUIU30BAH.

B rocuurane Kpoupom obparuicsa kK 3amade, KOTOPYIO €lg mepe BOUHON
mocTaBulI mepen HuM npodeccop mexmara M. A. Kpennec. Tpe6osarock oTse-
TUTDb HA CleAyomui Bompoc. IlycTs noacranoska i — k;, 3a1aHHAsA HA HATY-
pambHOM psage N MeHAeT cymMMy Kakoro-TO GeCKOHEIHOro paga (D ey i 7
# Y ien ;). CymecTsyer jum Torga (YCIOBHO) CXOAAMMUCA DA Y ;o by,
KOTOPBIA HTA XK€ MOACTAHOBKA MEPEBOAUT B pacxomammuca?! Kporpon name-
KO Pa3IBUHYJ PAMKHU IIOCTABICHHOUN mepen Hum 3agadu. OH MOKa3al, 9TO BCE
MOICTAHOBKY HATYPAILHOTO PALA JEAATCA HA HECKOAbKO Kareropuu. Cyime-
CTBYIOT TOCTAHOBKY, TIEPEBOIANINE HEKOTOPBIE CXOMAMIAECA PAIBI B PACXO-
mammecs (Kporpon HasBam ux «IeBBIMWY ), MOACTAHOBKHU, KOTOPHIE KAKOU-TO
PaCXO JAIINKUCA PAJ MEPEBOAAT B CXOAAIMUCH, OBLIM HA3BAHBI UM (IIPABLIME.
[MogcTanoBKY JieBBIE W TIPABBIE OJHOBPEMEHHO OBLIN HA3BAHBI «IBYCTOPOHHU-
MI», TOJCTAHOBKMY, HE ABJIONAXCA HU JEBBLIMU, HU mpaBbiMu, KpoHpos Ha-
3BaJI ((HeIl/)ITpa,JH)HI)IMI/D) (BTI/I IOA4CTAHOBKHY, KaK OKa3aJ/JIOCh, HEC MOI'yT MEHATH
CyMMY HU OJHOTO paAma, n60, KaK MOKa3al KpoHpoa, IOACTAHOBKY, MOTYIIAE
MEHATH CYMMY pana, — uX KpOHPOI HA3ZBAI «CYIIECTBEHHBIMMY — ABIAIOTCA
[OMHOXECTBOM [IBYCTOPOHHUX TOJACTAHOBOK). S3aKJIIOYUTEIbHAA IaCTh Pa-
60THI cozlepxkaia d(PpdeKTUBHBIE KDUTEPUA IIPUHAIIEKHOCTHI IOICTAHOBOK K
TOMY WIN WHOMY KJACCY W TIEpEHECEHUEe OCHOBHBIX PEe3yJabTaTOB PabOTHI HA
pAabI C KOMIIICKCHBIMU “JICHAMM.

Idra KpacuBag pabora, onybaukoBanHas B 1945 rony B «Maremaruieckom
cO6opHUKe», cTaja aumioMHon paGorou Kpompoga. 3a Heé OH ObLI ymoCTO-
ed npemMun MOCKOBCKOT'O MATEMATHIECKOTO OOMIECTBA A MOJOIBIX YIEHBIX
(oTO OBLT yHUKAXBHBIU Caydail npucyxgaenus npemun OOmeEcTBa CTyAEHTY;
kpome Toro, KpoHpoJ eIMHCTBEHHBIN ABAXKIBI HOXYYUBIINA DTy NPEMUIO).

Ocenbo 1944 roga Kponpon BO30GHOBUI 3aHATHAA HA YETBEPTOM KypCe
MEXAHUKO-MATEMATUIECCKOI'O (pa,KyJH)TeTa..
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B ¢espane 1945 roga Ha (pakysbTeTe IPOW3ONULIO HE3AYPATHOE COOLITHE:
rnocze OOJBIIOTO IIE€PEPhLIBa BO30OHOBWI YTEHUE JEKIUU akageMuk Hukoman
Hukonaesua Jlysun. Jlysun 6611 ocHOBaTerem MOCKOBCKOU MaTeMaTHYIECKOUR
mkonbl. Cpefu ero yIeHuKOB ObLIN TaKue BCEMUPHO W3BECTHBIE YVIEHBIE, KaK
IT1. C. Anekcaugpos, H. K. Bapu, A. H. Koamoropos, M. A. JlaBpenTbes,
JI. A. JIrocrepuuk, A. A. Jlanyuos, /. E. Meusmos, I1. C. Hosukos, M. fI. Cyc-
au, I1. C. Ypoicon, A. A. Xunawnw, JI. ['. llaupeasman. . . B cepeaune Tpuana-
TBIX TOZ0B ¥ JIy3WHA BO3HUK TPATUIECKUN KOHPIUKT C HEKOTOPBIME U3 €r0
YYEHUKOB, B PE3YJIbTATE KOTOPOTO OH BBIHY X IeH ObLT MIOKUHYTH MOCKOBCKUT
YHUBEPCUTET.

B copok marom rogy Jlysun obbaBua crnenuaababii Kype «Teopus GpyHK-
WU IBYX AEACTBUTEILHBIX MepeMeHHbIXy. OH HAYAI TaKXKe BECTU CEMUHAD,
TECHO CBA3AHHBIN C 3TMM KypcoMm. Ha »ToM ceMumHApE MOABWINCH TOCIE.-
wue yuenuku H. H.Jlysuma. Umu, Bugumo, caegyer cumrats A. C. Kponpo-
na u ero apyra leoprus Makcumosuda A genscona-Beabckoro. Jlysun Gbur
€IUHCTBEHHBIM yuuTeneM KpoHpoaa, # TOT BCerga ropAuicsa STUM CBOUM yUe-
HAYECTBOM. B 9aCcTHOCTH, OH JIO0UI AEeMOHCTPUPOBATH MOAAPEHHBIT emy Jly-
3MHBIM ¥ HAAMUCAHHBIA aBTOPOM DK3eMILIAD (PPAHIY3CKOrO OPUTMHANS, 3HA-
MeHuTOUN nuccepraruu Jlysuna «AHTErpant u TPUTOHOMETPUIECKUN PAIY U C
yAOBOJBLCTBUEM BenoMmuHAI, Kak Jlysun npeacrasun Kpornpoga (B 1945 roay,
Ha coOpanum, nocBAmWEnHOM 06Maei0 Axagemun Hayk) smamenuromy dpan-
my3ckoMy MaTeMaTuky 2Kaky AmamMapy Kak CBOEro yuIeHWKA.

3amada, noctasieHHas Jlysuabim nepen A peabcornoM-Beabckum u Kpos-
POZIOM, COCTOMIA B TOM, 9TOOBI JOKA3ATh METONAME TEOpUU (PYHKIMU TEH-
CTBUTEJIBHOI'O TepeMeHHOro 6e3 o6palleHus K WHTErPAIbHOMY WCUUCICHUIO,
aTo kaxpan Gyskuma w(z,y) = u(z,y) + w(z,y), rae u(z,y) u v(z,y) yro-
BJAETBOPAIOT ycaopuaM Komu-PuMana, pasiaraercs B crenenson paz. Ilocra-
BJIEHHAA 3aada OblLIa pelneHa u o600meHa A neasconoM-Bensckum n Kpon-
POIOM: OHU PACCMOTPEJIU IPOU3BOJILHBIE YPABHEHUSA

Ou(z,y) Ov(z,y)  Ou(z,y)
or - A(ZE,y) ay ’ ay - B(ZE,y)

Ov(z,y)
oz

¢ nonoxurensHeiMu Gyaxiuamu A(z,y) u B(z,y) u yCTAHOBWIN CBA3b MEXIY
IIANKOCTHIO PEIIEHUN W MIAAKOCTBI0 KoadduuuentoB A u B (ToxgecTsen-
HO PaBHBIX eauHUIE B ciy4dae ypapHenuu Komwu — Pumana). IIpu sTom cymie-
CTBEHHYIO POJb B UX paboTe UrPAJ0 M3yUeHUe JUHUNA YPOBHA (PYHKIMU IBYX
nepemerHbx (2, y) u v(x, y) u yCTAHOBJICHWE IPUHIIAIIA MAKCAMYMA, IS DTUX
dyHKIAT.

IdTa paboTa MOCIYXKUIA OTIIPABHBIM MIYHKTOM [JIS U3YYE€HUS JUHUN YPOB-
Hs MPOU3BOJBHBIX HEMPEPBIBHBIX (DYHKIUU ABYX MMEPEMEHHBIX, 9eMy ObLI 110~
cBaAmeH pax nocreayommx pacor A. C.Kpompoga u I'. M. A renbcona-Benn-
CKOT'0, YIOCTOEHHBIX mpeMuu MOCKOBCKOT0 MaTEMaTHIECKOr0 00IIecTsa.
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Ho stum Kponpon me orpanumumica. Ha mpoTaXeHun creqyoommux YeThI-
PEX JIeT OH TOCTPOWI IIyOOKYIO TEOPUIO, OXBATHIBAIOIIYI0 CBOUCTBA (DYHKITUU
IBYX TEPEMEHHBIX, CBA3AHHBIE C MOHATUEM BAPUAIAUA U HAMETWI MYTh A
MOCTpOEHUA Teopur PYHKIUUA MHOTUX TTEPEMEHHBIX.

OCHOBHBIMU [IJIAA TEOPUU ABUIKCH NOHATUA Bapuanuu GYHKIUU ABYX Ie-
peMenHbIX u aByMepHBIX MHOXeCTB. A. C. Kponpoa nokasai, 94ToO CBOUCTBA,
KOTOpLIE B CIydae (PYHKIMU OMHOM IIEPEMEHHOU 3aBUCAT OT €€ BapHUAIWH,
PACHIEIIAIOTCS: My (PYHKIUU NBYX MEPEMEHHBIX €CTECTBEHHO BBECTH J[BE Ba-
puaruu. OIHY 13 HUX OH HA3BAJ ILUIOCKOU, APYTYyI0 — JauHenHou. /s riagkon
QYHKIMY TIOCKAS BAPUANUA OKA3LIBACTCSA PABHOW WHTETPATY OT MOILYIA €€
rpaueHTa, B3ATOrO MO OOJACTH 33 TaHU.

JlunenHnas Bapuauusa — OpUHOUIUAILHO HOBbIM 00bekT. A.C.Kponpon
BBOJUT MOHATHE MOHOTOHHOU (DYHKIINY [BYX MEPEMEHHBIX U JOKA3BIBAET, 9TO
OTPAHUYIEHHOCTDb JUHEVMHON BAPUAIMYA TO3BOJAET MPENCTABATH (PYHKIUIO B
BU/Ie PA3HOCTH MOHOTOHHBIX (GyHKImu. [[1d caMOul JTMHENHOU Bapualuu OH
OAET PAM DKBUBAJICHTHBIX ONPENEIEHUN, U3 KOTOPBIX OCOOEHHO WHTEPECHO
oxu0. OKa3bIBAETCA, HEMPEPHIBHON (PYHKIMY ABYX MEPEMEHHBIX MOXHO COTIO-
CTABUTH OJHOMEPHOE MEPEBO, DIEMEHTAMHU KOTOPOT'O ABJIAIOTCA KOMIOHEHTHI
MHOXECTB ypoBHA pynkiuu. Ha 3TOM mepese mpu moMoIu ucxogHon GpyHK-
nuu 3a0a6TCA PYHKIAA U METPUKA. JIMHENHAS BapUAIUA TOTIA OKA3BIBALT-
CA PaBHOU OOBIYHOM Bapmanuu GyHKINM, 33aHHOM HA OTHOMEDHOM IEPEBE.
OrpaHuvYeHHOCTH OJHOBPEMEHHO IIOCKOU U JUHENHOW Bapuanui 0HecrednBa-
eT CyLIEeCTBOBAHUE MOYTHU BCIOAY OOBIYHOTO MOJHOTO AuddEPEHITuATA.

Passuras A. C. Kpoupogom Teopus (pyHKIUN IBYX TIEPEMEHHBIX COCTABHU-
Ia comepxanue ero auccepranuu, samumenaon 8 MI'Y 8 1949 rony. Oduru-
aabubiMu otnoneHTamu Obur M. B. Keageimr, A. H. Koamoropos u /1. E. Mens-
mwoB. 3a sty pabory A.C.Kpompoay 6bL1a TpUCYXKA€HA CTENEHb TOKTOPA
PUBUKO-MATEMATUIECKAX HAYK, MUHYSA KAHIAJATCKYIO CTEIEHb.

Teopusa Kpoupoga 6vuia cymectserso passura A.I'. BurymkusasiM. 910
HAIILIO OTpaxkeHwe B ABYX MOHOrpadguax: «O MHOIOMEPHBIX BAPUAIIIAX)
A.I". Burymkuna u «Bapuamua maoxects» JI. /1. UBanosa. OcHoBHOU cTep-
XKEHb TEOPUU 3AKII0IACTCA B MOHATAN BApUAIUU MHOXeCTBa. [lonMHOX)ECTBY
N-MEPHOr0 MPOCTPAHCTBA COMOCTABIAIOTCA Bapuanuu nopagkos ot 0 1o n. k-a
BApUAIAA — HTO WHTErPAT MO MPOCTPAHCTBY BCEX ILUIOCKOCTEN PA3MEPHOCTH
n — k OT YMCIa KOMIIOHEHT TEPECEeYEHUs IOCKOCTH ¢ JAHHBIM MHOXECTBOM.
OTO TOHATHUE UTPAET CYMECTBEHHYIO POJb B BONPOCAX TEOPHUU CAOKHOCTHU
PA3HOTO POja 331349 U AJICOPUTMOB.

B copokoBbie-iaTHAECATHIE TOABI BOKPYT KpOHPO A CKOHIIEHTPUPOBATIACH
AKTUBHASA CPYIIN, YyIEHUKOB, PEAIN30BABIINX MHOTHE U3 ero uaeu. Briie yxe
ObLI0 ckazauo, 4T0 A.['. Burymkuusim Teopus Kpoupoga 6buia pacupocrpa-
HeHa HA MHOrme mepemenubie. A. f. [ly6oBUIKAIT NETATBHO UCCAETOBAT MHO-
KECTBA KPUTUIECKUX 3HAYCHUN (PYHKIIMA MHOTUX MTEPEMEHHBIX. Pe3yabTaTht
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Kpoupoaa cuirpann cymecrseHHyio poab npu pemenun A. H. KoamoropossiM
u B. W. Aproasgom TpunaamaTon npobiaemsr ['misbepra.

B 1949 romy Kpoupon o6bsaBui ceMuHap i nepBOKypCcHUKOB. OH ObLI
YeI0BEKOM, MPOMLIEAIINM BOMHY, TOKTOPOM (PU3UKO-MATEMATAICCKAX HAYK, HO
Ha [EPBOM X€ 3aCEeIaHWM CEMUHAPA OH CKAa3aJj, 9TO €ro MOXHO HA3BIBATH
npocro no umenu — Caima.

... U mo cux mop Bce, 3HAaBIINE €0, HA3BIBAIOT €ro uMeHHO Tak — Cara. . .

Ha cemuuape OBLIO BBIIOJIHEHO HECKOJIBKO WHTEPECHBIX HUCCIETOBAHUN.
Iepsokypcuuk PoGepr (Bo6) Mwunmoc momyvmn pe3yabTaT, KOTOPBIU ObLI
npencrasied KoamoropossiMm k omybnukoBanuio B «/lokaamnax Akamgemun Ha-
VK», depe3 rof BTopoKypcHuK Toma Butymkwn cpenan paboTy, KOTOPYIO 10-
KJAIBIBAI Ha 3acenanuu MoOCKOBCKOrO MaTeMaTUIeCKOr0 OOIIeCTRa.

Ho Bckope Kporpon pemma nopsaTh ¢ uncron maremarukon. Cuenan oH
5TO peluTeIbHO, pa3 u HaBcerga. Cuenan OH 3TO IOTOMY, ITO OTKPBLI [ Ce-
6s1 HOBYIO cepy IeATEIbHOCTA — BBIYUCIUTEIHHYI0 MATEMATUKY, IPOrPaM-
MUPOBAaHWE U CO3/aHWE BHIYUCIUTEIbHBIX cpeacTB. VI Ha 3TOM mompwuine OH
no6mICcsa 6GOTBIMINX YCIIEXOB.

Kpoupox cran paborats B UHCTATYTE TEOPETUYIECKON U MPUKIA THON (hu-
suku. OH BO3IVIABMI OTPOMHYIO Ja00PATOPHUIO, OCHOBHOE HA3HAYEHUE KOTO-
pou ObLIO perneHne (PU3UIECKUX 3a0a4, MPETHAZHATABIINXCA A CO3TAHUA
ATOMHOT'O OPYXUsA. ATOMHOE TPOTUBOCTOSHUE HAIIEW CTPAHBI X OCTAILHOTO
MUPA JOJKHO HAUTH CBOEr0 OOBEKTUBHOIO UCTOPUKA, U TOTA, HECOMHEH-
HO, OyayT Hanucaubl cTpanuisl, nocBamerabe A. C. Kpoupoay. Ho sTo meno
Oyayuiero. 3aech Xe HYyXHO CKa3aTh, IYTO KpOHDPO 3HAMUTENHHO PACUIAPUAIL
cepy npeanucaHHou emy gaeaTeabHocTH. OH ObLI OMHUM U3 TPENTEd UCCIe-
JOBAHUU MO UCKYCCTBEHHOMY MHTEJIIEKTY, OH BHEC (DYHIAMEHTAILHBIN BKJIA,I
B Pa3BUTHUE MPOrPAMMUPOBAHUA, BEITUCIUTEIHLHON MATEMATHAKH, YCTPOUCTBA
BBIUMCAATENbHBIX MalMH. Ero paboTsl 6bumn yaocToeHbl CTAIMHCKOU Tpe-
MUWN.

I'naBebIM mocTmxkenmeM KpoHpoga Ha HOBOM HONIpHIe OBLIO CO3ITAHUE
WIKOJIBI, WKOIBI Kporpoga. HelHe mpepcTaBuTesn STON MIKOILI pa3GpOcaHbl
mo Bcemy cBery. I kak ckasan Ha coOpaHum OAWH w3 yIeHUKOB KpoHpoga
Braguvup JIlbBoBuY ApiasapoB «HECMOTPS HUM HA KAKWE KPU3UCHI, HU OJUH
3 y1eHuKOB KpoHpOAa HU pa3y m HUKOTAA pabOTHI HE JUIIUICI.

Kpoupos Bepwi B TO, ITO MAIIUHBI MPEB30UAYT IEIOBEKA B TBOPIECKOU
IeATETBEHOCTH, M OYE€Hb MHOTO CIeIaT, 9T00b Tpubau3uTsb 310 BpeMsa. Ou Obul
VHUIIIATOPOM MHOTHMX WI'DOBBIX IPOrpaMM, B JaCTHOCTH, MIAXMATHHIX. Ha
[IepBOM YEMIIMOHATE MUPA IO KOMIBIOTEPHBIM IIaxXMaTaM Iporpamma Kpos-
pO/Ja 3aHAIA IIEPBOE MECTO.

B 1961 roaxy Kpouposa mHadan paboTaTh B CEIbMOU MIKOJE, U AeATEAbHOCTD
€ro, KakK YIuTensd, ChIIPajJa OIPOMHYIO POJb B PAa3BATHUN MATEMATUIECKOTO
00pa30BaHUA CHAYAJA B HAIEW CTPAaHE, 4 TIOTOM U B APYTUX CTPAHAX.
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BoT 4TO BCmoOMEHAET OQUH U3 BBIMYCKHUKOB ceabMou Imkoabl M. A. Ile-
perymos: «f HacToabko Ob1 0uapoBan Asnekcangpom CeMEHOBUYEM, ITO MHE
TPYAHO OBLIO OOLIATHCA ¢ APYTUME JIOABME: S BCEX MEPUI 110 KPOHPOJOBCKON
IIAHKEe, HO MaJjo KTO U3 T€X, C KEM IOCJe IIKOJIBI CBOAWIA MEHA XU3Hb, IO
9TOU ILUIAHKYU JOTATUBAM. A BOT Kakoe nmuchbmMo mpuciana u3 Teab-ABusa ero
ObBmaa yuenuna Ouabra Kapgam (Topemuk): «/loporme apyswa! S mymaio,
9TO BCEM HAM HEBEPOATHO MOBE3JO, 9T0 MBI yumiuch y A. C. Kpoupoga. Mue
KaxXeTcsd, 9TO Mup ObLI OBI AJI HAC APYTUAM, 1a U CAMU MbI ObLTH OBI IPYTUMU,
ecau OBl €ro He ObLIO B HAILIEW XU3HU.

Korpa s yBugena ero B mepBbId pa3, MHE MOKA3AJI0Ch, ITO HA, CIIEHY BHIIIET
Bor B genoBedeckom obimiabe. OH GBI JUTHOCTHIO TAKOTO ILIAHA, KOTOPYIO
HE 3aTYIIyeT HUKAKOE BPEMs, U MHE X09eTCA CKas3aThb OT Beex Hac: Cmacubo,
4ar0 Bor 6buin ¢ Hamu, Anekcauap Ceménou4! Cnacu6o 3a BeED
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JI. B. KanToposu4 (1912-1986)

B. M. Tuxomupos

Jleorng BuranbeBrna KaHTOpOBMY mpUHANIEKUT K YUCIY BBIJAIOIIUXCSI
yaeéHbIX XX Beka. Ero BKIaa B MATEMATUKY W MATEMATUIECKYIO SKOHOMUKY
BeJUK W PyHIaMEHTAJICH.

19 auBapsa 2002 roga emy ucnorHUIOCH OBI AeBAHOCTO JeT. JI. B. KarTopo-
Bud poawicsa B [lerepbypre B cembe Bpada. OH npuHA[IEKAT K YUCTY HEMHO-
rUX, KTO MOCTUTAaeT BBICOKOI'O WHTELIEKTYAJILHOI'O PAa3BUTUSA OUYEHbH PAHO.
MHe m0BeIOCH CABIIATE CEMEUHOE MpeJaHue, COMMACHO KOTopomy 6pat Jleo-
nga BuranpeBrmya — CTygeHT — KaK-TO B3sJI €0 HA, DK3aMEH IO XWMUM.
OH mOmpOCWI DK3aMEHATOPA, YTOOBI MAIBYUK MOCHUIES BO BPEMS 3K3aMEHA
B ayguATOpUU, AKOOBI IOTOMY, ITO AOMA €ro He C KeM ocTaBuTh. Ho mpuun-
Ha ObLIA B IPYrOM: MaJeHbBKUU MAJbYUK, TPO KOTOPOrO BIIOJHE MOXHO OBLIO
OyMaTh, ITO OH €IBA IATAET II0 CKJIATAM, HUCAJI IIHAPTAJKYU HE TOIBKO IS
cBOero 6paTa, HO U JUIA er0 APYy3eu.

B deTwipraguaTuieTnem soszpacte JI. B. mocrynaer B Jlenunrpaackum ro-
CyJApCTBEHHBIA YHUBEPCUTET U BCKOPE HAYMHAECT AKTUBHO pabOTATh B CEMU-
mapax B. U. Cmupuosa, I'. M. @uxrenronsna, B. H. [lerone u apyrux.

Kax-To pas s cnpocmn Jleounga BuranseBuda, KOTO OH CIUTAET CBOUMU
yuanteasvu. [Ipu orere Jleonua BuranneButs mposBmi CBOUCTBEHHYIO €My
mmmpoTy u meapoctb. Ou mazsaa deTepoix: . M. @uxrenroasia, A. H. Kox-
moroposa, C. H. Bepumrenna u B. . CmuproBa.

I'puropunn MuxanaoBud PuxTeHroabl ObLI MEPBBIM HACTABHUKOM Jleo-
vuga Buransesnda. Korga deThIpHAIUATUIETHUN MAJIbYUK MOCTYynuI B Jle-
HUHTPAJCKUN YHUBEPCUTET U CTAI CAYMIATH JEKIU PUXTEHTOJBIA MO Ma-
TEMATUYECKOMY AHAAMU3Y, TOT B3sa HA cebi HAYYHOE PYKOBOACTBO y4eOHOU
¥ HAYYHOU PAbOTOU OMapPEHHOTO CTYAeHTA. PUXTEHTOJIbI] TPUBIEK BHUMAHUE
Jleonuna Buransesuta k npobiaemaM Teopuu GyHKIUN U CBA3AM 3TOU TEOPUA
¢ PYHKIUOHAIBLHBIM AHAIM30M (KOTODBIN JUIIb 3aPOXKAAICA B TY IOPY).

Hayunas mearenvbHocTh Jleonnma BuranbeBruia Hadamrach yxe HA BTOPOM
KypCe U B T€YEHUE NEPBBIX YETHIPEX JET OH BOIIEA B TEMATHUKY HECKOIBKUX
CYUIECTBEHHO PA3HBIX HAYIHBIX HAIPABJICHUHN, B KOTOPHIX TyBCTBOBAJIOCH BJIU-
SHUE BCEX TeX MAaTeMAaTWKOB, KOTOpHIX JI. B. HazBan cBomMu yuuTeasaMu.

B 1929 roxy BeIXOZAT M3 mevYaTH NepBble Hay4dHBIe cTaThu JI. B. KanTo-
poBrda. HavaabHBIM HUKI €10 UCCAeJOBAHUN ObLT MOCBAIMIEH [eCKPUIITUBHON

MaTemaTnueckoe npoceewenue, cep. 3, eoin. 6, 2002(55-59)
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Teopun (HYHKIUA U MHOKECTB, B KOTOPOM CKAa3BIBAJOCHL BO3mpeucTsue Jlysum-
Ha, Cyciauna, Buramu, Xaycmopda u Koamoroposa. Torga xe cocrosnocs
suakoMmcTBO KanToposu1a ¢ KoamoropossiM, u TOT mpenoCTaBUI IOHOIIE BO3-
MOXHOCTH IIPOYNTATDL CBOM MCCAeIOBaHUA, HanucaHHbe B 1920 roxy, HO ocTa-
BaBIIMECA HEONMYOIMKOBaHHBIME (BiOThH a0 1987 roga — mocaegnero roga
xu3nau Augpes HukonaeBwda). DT KOHTAKTHI U MOCTY KU TOMY, 9T0 Kan-
TOPOBUY HA3BaJI KOJIMOropoBa OMHUM W3 CBOUX YIUTENEH.

[TouTy OMHOBPEMEHHO C UCCACTOBAHUAMMY TI0 NECKPUITUBHON TEOPUA (PYH-
kiui, KaHTopoBrd HavMUHAET UMUK paGoOT MO TEMATHUKE, HABEIHHOU TBOD-
gectBoM C. H. Bepumrrenna. Ho or uaér cBoum myTém, cpa3y Xe IPOSABIAA
OOJIBIILYI0 CAMOCTOATEABHOCT. KaHTOPOBUY UCCIE[YET CXOAUMOCTD IOJIWHO-
MOB BepHIITeNHA B KOMIUIEKCHOU OOJIACTH, & TAKXKE MOJAHOMOB C IETBIMU
koadPurmentamu. [lo 6epHIITERHOBCKON TeMaTuke KaHTOPOBUY myOauKyeT
Tpu pabore B 1930 roay u BeicTymaeT Ha nepBoM BcecowosHOM cbe3ge MaTe-
MaTHUKOB B XapbKOBe.

Bckope (maganbuble myGnukanum oTHOCATCA K 1933 roxy) Jleomun Bu-
TaJbEBUY HAYMHAET IPOSABIATH WHTEPEC K BOIPOCAM, MOCTAHOBKA KOTOPBIX
ObLIa cBA3aHa ¢ Baagumupom UBarnosudem CMUPHOBBIM: BAPUALMOHHOMY KC-
YUCIeHU0, KOHPOPMHBIM peobpa3oBaHUAM, TPUOIUKEHHBIM METOIAM.

Ho yxe B 1935 roay Jleornn BuranreBud HaunHAET pa3pabaThIBATL TEO-
pPHUIO0 YIOPAJOYEHHBIX BEKTOPHBIX MPOCTPAHCTB. 3/€Ch OH IIEJI CBOUM IIYyTEM,
XOTA HEKOTOPBIC HIarvu B 9TOM HAIIPABICHUN IYTh PaHEE CaeaaJr BeHI‘epCKHfI
maTemaTuk P. Pucc.

B TpugnaTeie rogasl Tpu MaTeMaTuKa (pOPMUPOBAIY UAEOIOT WO DYHKIA-
oHanbHOrO aHanmm3a: Bamax (cBomm Tpymom «Théorie des opération linéarey),
TFeandang (cBoen Teopmen HOPMUPOBAHHBIX Koseln) u KanToposmd, mocTpo-
WBIIUY TEOPUIO BEKTOPHBIX PELIETOK.

A B caegyromem rogy — 1936 rogy — Beixogut ero kuwra ¢ B. . Kpor-
JOBBIM «MeTOoBI TPUOINKEHHOTO PENIeHNS YPABHEHAN B IACTHBIX IIPOU3BO/I-
HBIX», C KOTOPOU HAYAJCA HOBBIM DTAI PA3BUTUA YUCICHHOTO AHAIMU3A.

B mepmox ¢ 1936 mo 1938 rox KamTopoBuY medaTaeT OKOIO TPUILNATHU
pa60T II0 (pyHKHI/IOHa,JH)HOMy AHAJIN3Y U IUCJICHHBIM METOIaM.

Hecaruneraun nepuog ¢ 1929 mo 1938 roawr moTpsacaeT cBOEW PasHOCTO-
POHHOCTBIO, HACBIIIECHHOCTHIO U INIOJOTBOPHOCTBIO.

A 3arem cayamnocs BoT uTo. B magase 1939 roga k Jleounny Buranrbesu-
1y OOpATHINCH 33, KOHCYJAbTAINEN COTPYTHUKY JabopaTopun GaHEPHOTO Tpe-
CTa, KOTOPBIE CTOIKHYJIUCH C BOIPOCOM O HamboJiee BHITOJHOM PACIPE/IeIeHIN
MaTEepUaIa MEX Y CTAHKAMU. 331294 CBOAWIACH K HAXOXK IEHUIO MAKCUMYMA
JUHENHON (PYHKINY, 33 JAHHOU HA MHOTOTPaHHUKE. MaKCUMyM TakOW (pyHK-
U7 TOCTUTAJCA B BEPIIWHE, HO IUCJIO BEPIIVH OBLIO OYEHb BEJIUKO U ITPAMOU
repe6op ObLI HEOCYIIECTBUM.
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Jleonnq BurampeBuw mumcan: «Okasanochb, ITO 5Ta 3a1ada HE ABIAETCA
caygarson. fI oOHAPYXWiI GOJBIIOE YKUCIO PA3HOOOPA3HBIX MO COAEPKAHUIO
3a0a1, TMEIOIINX aHa,JIOI‘H‘IHbeI Ma.TeMa.TI/I‘IeCKI/Iﬁ XapakKTep: Hauay1Imee nuc-
MOJB30BAHUE TOCEBHBIX ILIOMANEH, BEIOOD 3arpy3KW OOODYAOBAHUSA, PAIUO-
HAJBHBIN PACKPOU MaTEPUaa, UCIOIb30BAHUE CHIPbI, PACIPENEICHNE TPAHC-
MOPTHBIX T'PY30MOTOKOB... JTO HACTOUYIUBO MOOYAMIO MEHA K TOUCKY
5 HEKTUBHOTO METOa UX pelreHud.» B Tom xe — 1939 — roay BeIxoauT u3
medaTu ero Kaura «MaTeMaTudeckre MeTOAbl OPraHU3ANNHN U IIAHUD OBAHUA
MPOU3BOCTBAY, KOTOPAsA 3HAMEHYET COOOU POXIEHWE HOBOI'O HAIPABICHUS B
TEOPUU SKCTPEMYMA, TIOMY IUBIIET0 HA3BAHUE JUHEHHOTO IIPOTPAMMUPOBAHMNS,
a TaKXe — COBPEMEHHOU MATEMATHUIECKOU DKOHOMUKH.

TeopuectBo Jleonnna BurasbeBuda ObLIO CPa3y OUE€HB BBICOKO OIEHEHO.
Annpen Hukomaesua Koamoropos emg B TpuaiaThie oAbl BOCIPUHUMAI €T0,
KaK OJHOT'O U3 CAMBIX 3aMeYaTeNIbHbIX MATEMATUKOB CPEIU CBOUX COBPEMEH-
HUKOB.

B ogrom u3 mucem 1942 roma k [lasny Cepreesuuy AnekcamgpoBy Koamo-
COPOB TaK ONMKCHIBAET DBOMIONWIO TBOPUECTBAa MHOrmX cBomx Kourer: «[locae
mepBbix 10 — 15 — 20 meT, Korga MOJIOAON MATEMATHUK 3AHUMACTCA CTUXUIHO
TeM, ITO MOIATAET €MY IIOJ PYKY, 00AbUWUHCEO CEPbE3HbIE MAMEMAMUKOS
HAYAHAET CTPEMUTHCA K TOMY, ITOOBI OEPTUTH Ce6e JOCTATOYHO Y3KAN KPYT
MHTEPECOB U COCPEAOTOYATH CBOM YCWINA HA TAKOU OOJACTH, '€ OHU TyB-
CTBOBaJIN 61)1 Ce6ﬂ IDOJMHBIMU X03A€BaMM B CMBICJIE IIOJTHOT'O BJIAACHUS BCEM,
9TO B JAHHOU O0JACTH M3BECTHO, & MO BO3MOXHOCTY M HE UMeIu Obl PABHBIX
IO Cujie KOHKYPEHTOB.»

B qUCa€e TAKOBBIX «CE€PBE3HBIX MATCMATHUKOB» B IIMCBME HA3BAHBI AJIeK-
caaapos, Kypom, Xaycnopd n Kapareomopu. YnomumHas B CBOEM CIIHCKE
I1. C. AnekcanapoBa W HEMEIKUX MATEMATHUKOB, OKA3ABIIMX OOJBINOE BIHA-
HUE U Ha ero coOOCTBEHHOE TBOPYECTBO, KOIMOrOpoB MpU3HAET WX ITO3UIIUIO
«BIIOJIHE OCTOWHOM.

Ho ero, Koamoroposa, BiaedeT K cebe «Ipyrasd IO3WUIUA», a8 HUMEHHO:
«6paThCA 3a BCE TO, UTO € 4UCMO CYOBEKMUBHOT MOUKY 3PEeHUA KAXKETCA HAU-
0oJiee CyNIECTBEHHBIM U MHTEPECHBIM B Mmamemamure 60obwe.» Cpenu cBoux
COBPEMEHHUKOB 1 COOTEICCTBEHHUKOB B O9Y€Hb CKPOMHOM II€PETIHE TEX, KOI'O
BIEKJA K cebe «apyras mo3uiiusay, HazBaHa damvuiaunsi KanTopoBuda.

[lBauaThHIl BeK OBLI BOMCTHUHY XECTOKUM BeKOM. HO 1O OTHOIIEHWIO K
Jleonnny BuranbeBudy oH ObLT BO MHOI'OM MWJIOCTHB. EMy IIOCYaCTIMBUIOCH
POAUATHCA B OJHOM W3 CAMBIX MPEKPACHBIX TOPOAOB MUPA, B BHICOKOKYJILTYP-
HOW ¥ MHTENIUTEeHTHON CeMbe. Ero BEIIAIOMAICA 01apEHHOCTD OBLIA CBOEBPE-
MEHHO 3aMeYeHa U OIIeHEHA, M OH B CaMble PAHHUE I'OJbI IOOAJT B aTMOChepy
JIeHUHTPAICKOTO YHUBEPCATETA, B KOTOPOM OBLIV XXUBHI BEIUKUE TPATUIAN,
ucxoaAuBIIze OT 1eOBIMEBA U €0 TOCIEIOBATENEN, U T'ie PAOOTAIN JIIOAN BhHI-
COKOT'O HPpaBCTBEHHOI'O IEH3Aa. HeKOTOpre "3 HUX CTaJJU yINTEIAMUA JIeOHI/IrI[a
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BuranreBuua. Ha mpoTsaxenun nepBhIX JeT cBOero TBOpUecTBa Jleonuy Bura-
JBEBUY OIIYIIAJ BCECTOPOHHIOI MOAAEPXKKY U Of00pPEHHUE, IPUIEM HE TOIHKO
CpeJu KOJIEr: MHE [OBEJOCh KAK-TO BUIETH KAJEHIAPb HA TPUALATH JeBATHIN
WM COPOKOBOHU T'Of, T'Jie CPEIu MOPTPETOB MEPENOBUKOB MPOU3BOACTBA OBLT
MOPTPET «KOMCOMOJbIa-podeccopay Jleonuga KanToposu4a.

Ho u emy me ymamocs m3bexarh CypoBbx ucnbrranui. OHE HaYAINCH TO-
raa, korga Jleonus BuranbeBud 0co3HAT BO3ZMOXHOCTUA MATEMATUKU B Pas-
pelLIeHnU MHOTUX aKTYyalbHBIX IPOOIEM DKOHOMUKM — B HaYajle COPOKOBBIX
rOa0B. BTI/I UCCICOOBAaHUA HE BCTPETUIN MOHMMAHUA 3KOHOMUCTOB, CTPOUB-
mux cBom Teopum Ha 6ase dumocopuu mapkcusma. OHu 6bLIH 0O6BABICHBI
€pechio, Kak 4yTh mo3xe Teopua Mengens. KanTopoBudy 6b110 mpeamuca-
HO MPEKPATUTH CBOUM 3aHATUA DKOHOMUKOU MO YIPO30U HEMPENCKA3yEMBIX
nocaeacTeuu. Ero akTuBHasg paboTa BO MHOIOM 33TOPMO3UIACH, HO, 9TO II0O-
paxaeT, He MpeKpaTmwiach BoBce: Jleonun BuranbeBud mpomoikaeT mUCATH
MaTEMATUICCKNE pa.6OTI)I, HaBC€AHHBIC OKOHOMMYCCKUMU CIOXETaMW U IIPpU-
HUMAECT y1IaCTUEC BO MHOT'MX KOHKPDETHBIX ITDOU3BOACTBCHHBIX pa3pa60TKaX.
Bot mHasBanusa nByx ero pabot Toro nepuoga: «MeToabl parmoHAILHOTO Pac-
kpos Metawnosy (1942 r.), «Ilog6op mocTaBos, 06ECHEUINBAIOINX MAKCUMATb-
HBIU BBIXO/ MUJIONIPOAYKIAU B 3aJaHHOM accoprumenTey (1949 r.).

Cpenu 3aMevaTeNbHBIX MATEMATHIECKUX MOCTUXKEHUN C SKOHOMUIECKOU
«IOMOILIEKOMY — obpamerne KaHTopoBuda K HCCIETOBAHUIO MOHXKA IIOIY-
TopasekoBou masHocTu. ['acmap Moux — Benukuu reomerp X VIII Beka —
BBIIOTHUI PaboTy O Hambosmee SKOHOMHOM CIOCOOe IepeMeNIeHuAa MacC A
CTPOUTENHCTBA BOCHHBIX YKPEILUIEHUN — HTA MPOOIEeMATHKA OKA3ATIACH AKTY-
AJBHOU B DIOXY PEBOMIONUYU ¥ BOWH. Jleonua BuraibeBud mo-HOBOMY B3IUIA-
HyJ Ha 3Ty npobieMy, Kak Ha OCOOBIA THUIN TPAHCHOPTHOU 3a0a4U JUHEHU-
HOTO TPOrpaMMHUpPOBAHUA. IJTa HpobieMa MOAyUIWaa HA3BAHUE 3aMa9U
Momnxa — KaaToposuda. [laa >Ton 3a4a4y BHEIIACLIBAETCA ABOMCTBEHHAA 3a-
Ja4a, peleHne KOTOPOU TUKTYET ONTUMAILHYIO CTPATErnIO MePEBO30K.

A tem Bpemenewm koutentuu Jleonuga Buranbesuda ObLIn MepeOTKPBITHI
Ha 3amage. Amepukanckun skonomucT T. KynManc Bo BpeMs BOMHBI IIPUBIEK
BHUMAHWE MATEMATHUKOB K DAY 3amad, HOAOOHBIX PAaCCMOTPEHHBIX KaHTO-
pPOBHYEM, HO CBA3AHHBIX C BOGHHOUW TEMATHKOU (B 9acTHOCTH, ¢ Pa3paboT-
KOU BOEHHBIX OIEpAIMil: PACIUCAHUEM IOJETOB, PACIHPEIETCHUEM PECypPCOB
u T.1.). I Tam moaydanuch 3aJa€Mu O HAXOXKICHUW SKCTPEMYMOB JMHEMHBIX
QyHKIUT HA TOIU APATHHBIX KOHEYHOMEDHBIX MHOXeCTBaxX. 110 mpeamoxennio
KynMmamca sToT pasgea MaTeMaTrKy ObUT HA3BAH JAHETHBIM ITPOIPAMMIPOBA-
aueM. AMmepukanckun MmaremaTuk /1. lanmur B 1947 rony paspaboTan BecbMa
2 PEKTUBHBIT METO[ YUCAEHHOTO PEHICHUS 3334 JUHEHHOTO MPOrPAMMUPO-
BaHusA. V1eu TUHENHOTO IPOrPAMMUPOBAHUA B TEYEHUE NATU-IIECTH JET 10~
JyYIUIu TPAHAMO3HOE PACIPOCTpPAaHEHUE BO BCEM Mupe u mMeHa Kymmanca u
Jaunura crajiu mupPOKO M3BECTHBL. K WX WecTu HAI0 CKa3aTb, 9TO 00a >TuU



JI. B. Kaaroposmd (1912-1986) 59

aMEPUKAHCKUX YUEHBIX, Y3HAB O KHUre KaHTOpOBMYA, MHOTO€ CIEMATU [T
TOro, 9TO0BI UMEHHO 33 HUM 3aKPEIWICI TUTYJ MEPBOOTKPHIBATEA JUHEN-
HOT'O POTrPAMMUP OBAHUS.

Tpyast KanToposuda nu Kynmanca 6bumu yeendansl HobeneBckon mpemMuen
1o dKoHOMEKE 33 1975 rox.

B Boennbie u nocaegytomnue 3a aumu roaut J1. B. KanToposu« yaeaser oco-
60e BHUMaHWE CO3AaHUI 3(PPHEKTUBHBIX UYUCIEHHBIX METONOB PEIIeHud IPU-
KJIaMHBIX 330249, OH IPUHUMAET NeATeIbHOE YIACTUE B OCYUIECTBICHUN ATOM-
wou nporpammbl. JI. B. KanTopoBud BHEC 3HAYUTENBHBIN BKJIAN B PA3BUTHUE
BBIUACAATEILHON TEXHUKM.

Hauunag ¢ nmaruaecaTsix rogoB Jleonnn BuraibeBud cOCperOTOUYMICA HA
npobieMax MaTeMaTHIeCKOU M KOHKPeTHOU >koHOMuKu. OH CO3/1a1 BBIAAIO-
LIYIOCA IIKOJY DKOHOMUCTOB, TPUHUMAIONINX HBIHE AKTUBHOE YIaCTHUE B Pas-
BUTHM 3KOHOMUKY HAIEW CTPAHBHI.

Cpemu yduenukos JI. B. Kantoposuua B maremaruke — ['.II. Akuios,
B. 3. Byaux, M. K. Tasypusn, A.T". [Tuuckep, ['. IIl. PyOunmrenn, B MmaTemaTu-
geckon skoHoMuke — A.I'. AranGersn, B.JI. Makapos. Ero Bausnue wucmbi-
Taau Ha cebe OrPOMHOE IUCIO MATEMATUKOB U SKOHOMUCTOB.

Jleonu 1 ButaibeBud ObLT 9EJ0BEKOM 3aMEYATENBHBIX TYIIEBHBIX KAYECTB,
¥ BCe JIO[W, 3HABIINE ero, O61arogapar cyasdy 3a TO, 9TO OHA [JajJa UM BO3-
MOXHOCTBL OOIIATHLCA C HUM.



Ham CEMHHaAP: MaTE€EMAaTHNIECKHE
CIOXEThI

XapaKTepuCTUIeCKe KIACCHI I HATMHAIOIIIX

[1. PermoBur* A. B. Cxonenkos'

‘You mean. ..’ he would say, and then he would rephrase
what I had said in some completely simple and concrete
way, which sometimes illuminated it enormously, and
sometimes made nonsense of it completely.

I. Murdoch, Under the Net.!)

§1. BBEIEHUE

Teopus NpPenATCTBAN ABIAETCA (DPYHIAMEHTAILHON YaCThi0 ajlrebpaumte-
CKOM TOIIOJOTMHY W MMEET MHOTOYUCJICHHBIE NPUMEHEHWUS 33 €€ IPeIeTaMu.
K coxanenunio, B CymeCTBYIOIUX U3M0KEHUAX U3YIEHUE TEOPUN TIPEIATCTBUN
HAYMHAETCA C [IATEILHOTO OCBOEHUA HEMOTUBUPOBAHHBIX A0CTPAKTHBIX IIO-
HaTER U Teopud. OMHAKO OCHOBHBIE MIEW DTOU TEOPUM MOXKHO JOCTYITHO
U3JOXUTH YEJI0BEKY, HE MMCIOIICMY I'JIy6OKI/IX CIICIIAJIBHBIX HOBHa.HI/Iﬁ B TO-
nosoruu. TaKOMy WM3JI0XKEHWIO W MMOCBANICHA HACTOAMIAA 3aMETKA, A€ UIEH

*E-mail: dusan.repos@uni-1j.si
Pab6ora wacTuuno moagepxaHa mccrenoBaTeasCKUM IpaHTOM MuHuncrepcTBa 00pa3oBaHus,
Hayku u cnopra pecunybauku Caosermsa Ne101-500.

TE-mail: skopenko@mccme .ru
Pab6ora wactuano noxnepxana rpanrom PDODU Ne99-01-00009.

) (BBl XOTHTE CKA3aTh. . .» — HAUMHAL OH I I€PECKA3bIBAL MOM CIOBA KOHKPETHO ¥ IIPO-
CTO, IOCJE Yero MOS MBICIb Ju0O0 OKAa3bIBAJACH MHOI'O IOHATHEE U riayOxe, aubo o6opadu-
Baaach noanenmen gemyxou. (A. Mepaoxk, «Iloxg cersior, mep. ¢ anra. M. Jlopue)

MaTemaTnyeckoe npoceewenue, cep. 3, eoin. 6, 2002(60-77)
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TEOPUM MPEMATCTBANA TPOJAEMOHCTPAPOBAHBI HA MPOCTEUIINX TACTHBIX CIY-
vyanx. B Hem cymecTBeHHO ynpomeH u nopaboran marepuan uz [RS00, §3].
OcnoBubM npenmymecrsom nepen [RS00, §3] aeasercs Bo3aMOXHOCT HANIA -
HO u306paHcamb TPEmATCTBU.

Teopusa HOpenATCTBUN OCHOBAHA Ha CICAYIOUEN OPOCTOM HIee, IACTO
BCTPEYAIOMENCA TIPU PENIEHUN IIKOJIBHBIX (B 9aCTHOCTH, OIUMIIMAJHBIX) 3a-
AT HEBO3MONCHOCTD HEKOTOPOU KOHCTPYKIMYM MOXHO NOKA3aTh IMyTEM IIO-
CTPOEHUs AIreGpanvIecKoro npenimcemeud, Wi UHeapuarnma (HAIPUMep, U3
coobpaxenunt 9eTHOCTH). TOTHO TaK XKe HEIKEUBAACHMHOCMb KOHCTPYKIAN
9aCTO JOKA3BIBACTCA IYyTEM IMOCTPOCHUS ANreOPAMIECKOrO UHBGPUGHIMG, TX
Pa3IMYAONIEro (3TOT UHBAPUAHT ABIACTCA NPENAMCMEUEM K DKBUBAJICHTHO-
crm). MHOrme HENMOXOXWe APYT HA APYTra 3aJa<dd TOMOJOTUA AHAJIOTUIHBIM
06pa3oM €CTECTBEHHO IPUBOAAT K MOXOXKUM APYT HA APYTa NPenamcmeu-
am. B HacTOSmeN 3aMeTKe BTOT IMPOLECC MPOAEeMOHCTPUPOBAH HA MPUMEPE
HAMGOJIeE HATVIAMHBIX TOMOJOTUYIECKUX 3a,1a.

Hacrosamas 3ameTka OCHOBaHA HA MUKJE JEKIUU, TPOYATAHHBIX BTOPHIM
aBTOpoM B JeTHed mmkoge «COBpPEMEHHAs MATEMATHKA», OPTaHU30BAHHOU
Poccunckon Axanemmen Hayk m Mockosckum IlenTpom Hempeprisroro Ma-
TemaTudeckoro Ob6pasosanus mon [youou B miose 2001 r. Bripaxaem 6ia-
romgapuaocts M. H. Bsaiomy 3a MmuOrOUmncaenuse 06Cy Xk qeHns, CriocoO6CTBOBAB-
e yJaydlieHnio U3I0KEeHN, 8 TaKXKe 33 MOATOTOBKY PUCYHKOB.

§2. COBETBI YUTATEJIIO

Hacrosamas 3amMeTka npeqHa3HaYeHa B IEPBYIO OY€PeIb M IUTATEICH, HE
BJIAICIOMIUX TOMOJOTMEN, HO MBI CMEEM HaAeAThCA, ITO OHa OyJeT MHTePEeCcHa
U CenuaamcTaM. B 5ToM maparpadge MBI IPUBEIEM HECKOABKO COBETOB [JIA
YUTATENeN-HETOIOJIOTOB (IUTATEN0, YXKEe 3HAKOMOMY C aare6pamdeckon To-
HOMOTUEN, JOCTATOYHO NPOYUTATH ABA NOCAeAHUX a03ana). [lasa nonmManus
§3 — §6 mOCTATOIHO OOBITHOM TeOMETPUIECKON MHTYWINH, & NJA HOHUMAHUA
6OIbIIEN IACTH §7 NOCTATOYHO HHTYUTUBHOTO MPEACTABICHAA O TPEXMEPHBIX
mHOr006pasumsax. B wacTaHOoCTH, BCe HEOOXOMMMEBIE anrebpamtdeckue OOBEKTH
(CO CTpalIHBIMK HA3BAHWAMU (TPYIILI TOMOJOTUI) U (XaPAKTEPUCTUIECKHE
KJIACCBD) CTECTBEHHO BOZHUKAIOT U CTPOTO 0Npededsiomcs B MPOLEcce N0-
KazaTeabCTBa TeopeM. Mbl He TpefyeM OT JuTaTens 3HAKOMCTBa, ¢ aaredpa-
MYECKAM TOHATUEM TPYIIBL, B TEKCTE MOXHO BOCOIPUHUMATH 3TO CIOBO KaK
CHMHOHMM CJIOBA, (MHOXECTBOY.

HamomuuM mnonATHE AByMepHOrO MHOrooGpasus. Jlo6oe (koMmakTHOE
CBA3HOE) ABYMEPHOE MHOrooOpasme (2-mmuoroobpasume) N moxeT ObITH TI0-
Jy9eHO u3 C¢epbl, TPOEKTUBHON mI0CKOCTU mim OyTebuiku Kraenna (puc. 1)
OPUKJIEUBAHUEM ¢ PyYeK ¥ BbIpesaHueM h AbIpok (puc. 2). 3xecs g = g(N)
(pod mmoroobpasus N) mu h = h(N) — HeEKOTOpBIE ¥HMCIa, OTHO3HATHO
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5.0 @2 A0

cdepa 52 MIPOEKTUBHAA INIOCKOCTD OyTeLIKa Kiernna
Puc. 1.
BbIDE3aHUE NBIPKA IPUKJICUBAHUE PDyIKHA
Puc. 2.

onpeneasemble o nosepxuoctu N. /IBymepHoe (kOMmakTHOE) MHOTOOGpa3me
HA3BIBAETCA 3AMKHYMbIM, €CIU B HEM HET NBIPOK.

Paszbuenuem dsymepnozo muoeo06pasus N HA3BIBAETCA TaKOe ero pa3bu-
€HUE Ha MHOT'OYT'OJIbHUKW, ITO JIIO6I)I€ ABa M3 HUX MOT'yT II€PECEKATHCA JUIIH
o oO6benuHenuio mx pebep m BepumH. [Ipu 5TOM BHYTPEHHOCTH KaXIOT0
7“3 MHOTOYTOJBHUKOB [OMXKHA OBITH TOIOJIO-
IMYeCKNA SKBUBAJICHTHA [ABYMEDHOMY JUCKY,
T.e. JOMXKHA pPa3bUBATBHCA Ha dYacTu JHOO0U
3aMKHYTOM HECAMOIEPECEKAIOMIENCA KPUBOM.
Hanpuwmep, npeacrasiennas Ha puc. 3 curya-
s He sABasgeTcs pasbumenuemM. [Ipumepnr pas-
OmeHnu M300paXKeHsl Ha, puc. 1.

KonuuecTBa Bepumn, pebep u rpanen
BeIOpaHHOrO pasbuenus obosnavatorcsa V, B

Puc. 3. u F, coorBeTcTBeHHO. JFlaeposol raparme-

pucmurotli pa3bueHns HA3BIBAETCA UUCIO Y =

=V — E+ F. OT0 4ucio He 3aBUCAT OT pa3OueHus JaHHOIO MHOT000pa3us

u paBHO 2 — 2g9, 1 — 29 U —2g COOTBETCTBEHHO MIA C(ephl, MPOEKTUBHOU
miockocTu win OyTeuiku Kienna ¢ g pydIkamu.

Herpymao npoBepuTs, uT0 11060€ 1ByMepHOE MHOr006pasue umeet pa3bu-
enue (IpU OIPUHATOM HAMW ONpPEEJICHUN ABYMEPHOro MHOroo6pasus). OgHO
7 TO Xe ABYMEPHOE MHOr00OOpasue MOXeT UMeTh pasHble pazbuenusa. O rHaKo




XapakTepucTuieckre KIacChl AJIA HATHHAIOIIAX 63

MHOT'H€ BCTDEYAIOUMecs B TEKCTe OOBEKTHI (KaK, HAIPUMEp, SWIEPOBa Xa-
PAKTEPUCTUKA) HE 3ABUCAT OT BHIOOpaA paszbumenus T [aHHOTO MHOr00OpA3UA
N. B Takux ciaydasx Mbl MOJIYAIMBO YKA3bIBAEM B MX O0O3HAYEHUAX MHO-
roo6pasue N BmecTo pasbuenus T (mampumep, numem X (V) Bmecro x(T)),
OCTaBJAA UUTATENIO OO JOKA3aTh HE3ABUCUMOCTH OT BBhIOOpa pa3bueHus,
au60 3amenuTs Bclogy N Ha T

Boapmas wacts MaTepmana (HaIpuMmep, O CBA3M XAaPAKTEPUCTUICCKUX
KIaCCOB ¢ (pOpMOM mepecedenuit) chOpMyaupoBaHa B BUAE 3ajaad, 0003HA-
Ta€MBbIX XKWPHBIMUA YUCIAMMU. BOCHOJIHeHHe r[[eTa,JIeIl/)I IPpUBOAMMBIX B TEKCTE
Habpockos JoKA3GMEAbCTNE MOXKET TAKXKe CIYyXUTh MAaTEPUAIOM MAJII CaMO-
crosTenbon paboTel. Cirenyer mOAYEPKHYTH, YTO 334394 HE UCIOAb3YIOTCA
B OCTaJBHOM TEKCTE. pr)KO‘IKOM OTMEYECHBI 3a a9, OJIs1 IIOHUMaHWUI U Pe-
IIEHUSA KOTOPBIX JOCTATOYHO 3HAKOMCTBA C DTOU 3aMeTKOM. B HEKOTOPHIX
OPYTEX 33Ja9aX MOTYT BCTPETUTHCSI HE3HAKOMBbIE BaM TEPMUHBI; TAKWe 3a-
Jadqu caeqyeT MpOCTO UrHOPUPOBaTh. OTMETHM TaKXKe, 9TO IS PeleHUs
3a4aY JOCTATOYHO MOHUMAHUA UX (HDOPMYIUPOBOK U He Mpebyemcs HUKAKAX
JOIOMHUTEIbHBIX HOHATUYN U Teopui. Eciu ycroBue 3anatu aBiageTcsa GopMy-
JUPOBKOU YyTBEDXK JCHUSA, TO MOAPA3YyMEBACTCS, 9TO 3TO yTBEPXK aeHue Tpedy-
ercs gokaszarb. Marepuan us [RS00, §§1,2,3.D] u sagaau us [RS00, §3.A,B,C]
[OYTHU HE MOBTOPSIOTCA 31€Ch, HO MBI DEKOMEHIYeM 3auHTEePECOBABIIEMYCs
IUTATEIIO O6paTI/ITI)Cf-I K 9TOMY MaT€pUaJIy U IIOPEUIATH YKa3aHHBIE 3a0a'IU.
[Tocae sTroro unrarens cMoxeT paszobpars 6olee IPOABUHY THI MATEPUAAT U3
[FF89, §18, §19, MST74].

st auraTens, yxe 3HAKOMOTO € aarebpanvecKor TOMOJIOTUEN, OTMETHM,
9TO MBI HE UCIOJB3YEM CTAHIAPTHYIO TEPMUHOJOIUI0 TEOPUU MPENATCTBUN
TaM, e MBI CIMTaeM, 9TO OHa HeygoOHa A1id HadwmHarouero. Kpome Toro,
B DTOU 3aMeTKe NPENATCTBUA JeKAT B I'PYIIAX 20MO402Ull, & HE B I'PYIIAX
K020m0a02ull (M30MOPMHBIX TOMOIOTHAM BBUAY ABOMCTBeHHOCTH [lyankape).
VmenHo 5Ta TOUYKA 3peHus (ABOMCTBEHHASA CTAHIAPTHON ) IO3BOMACT HA2AAOHO
u300paHcamb MPEIATCTBUA.

§3. OPUEHTUPYEMOCTb

Opuenmayus IByMEPHOTO ILIOCKOIO MHOT'O-
yFOJIbHHKa. 3agaeTca JIe)Ka.H_Ieﬁ B HEM Opr)KHO—
CTBIO €O cTpeakon. [IBymepHOE MHOroo6Gpasme
HABBIBACTCA OPUCHIMUPYEMbIM, €CIA MOXKHO TaK
BBECTHU OPUEHTAIUM Ha BCEX I'PAHAX HEKOTOPO-
ro ero pasOmeHwus, 9TO OHU CO2AGCOBAHbL A
COCeHUX TPaHeHn, T. €. 3a4al0T Ha UX 00meM pe-
6pe npomueonosoxcrvie Hanpasienus (puc. 4). Puc. 4.
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Takoir HAGOpP OPUEHTAIME HA I'PAHAX Pa3OMEHWA HABLIBAETCA 0PUEHIMAYUET
MHOT'000pa3usi.

B sTux ompenereHmsax BMECTO CJIOB «HEKOTOPOr'O pa3bmeHws» MOXKHO IIO-
CTaBUTH «IIOO0TO pa3OmeHms (KTO HE XOUET DTOr0 NOKA3BIBATEH, MOXET CIu-
TATh, 9TO HUXE BE3/e PACCMATPUBAIOTCA 2-MHOI000pa3ua ¢ (PUKCHPOBAHHBIM
pasbuenuem). Hanpumep, Top (puc. 5) opuentupyewm, a muct Mébuyca (puc. 5)
HeopueHTHpyeM (nokaxwre!).

1
1

u/\w

TOp auct Meébuyca

Puc. 5.

TEOPEMA OPUEHTUPYEMOCTHU. Kaocdoe uz caedyrowur ycaosull na 3a-
mrHymoe deymeproe mno2oobpasue N PasHOCUALHO €20 OPUEHIMUPYEMOCTIU:

(W) nepsem knacc Hltudens - Yuran wi(N) € Hi(N) nyaesot.

(M) N ne codepacum aucma Mébuyca.

Kpurepun (W) sBasercsa mo cyTu Jaunib mnepedOpMyIapOBKON ONpegene-
HUA OPUEHTUPYEMOCTHU Ha aarebpam<ecKoM a3biKe. Ho OH BaXeH He TOIBKO
cam no ce6e, HO M KaK WLTIOCTPAIUA METOJa TEOPUM NPEnATCTBUU (CM., B
YaCTHOCTH, HUXKeCAeAyomyo 3anady 1). Kpome Toro, u3 mero merko momy4a-
ercsa 6onee mpocrou Kpurepuu (M) (yopaxuenue).

ONPEAENEHUE H(N), wi(N) 1 JOKABATEJILCTBO KPUTEPUSA (W). Pe-
KOMEHyeM YUTATEN0 pa300paTh 3TO AOKA3aTEJbCTBO CHAYAJNA [NJIA CIydad,

- korga N — Oyreuka Kienna (puc. 6). Bosbmem nekoTopoe
O pasbuenne mMHOroo6pasusa N u 3amaguM HAOOP O OPpUEHTAIUN
Ha I'paHAX pas3OueHus. Pe6po pa3bueHns HOKPACUM B KPACHBIN

O OBET, €CJIU OPUCHTAIUY HA IIPDUMBIKAIOIMINX K HEMY I'DAHAX pac-

. coeaacosanvt (T. €. 334a10T HA 5TOM pebpe 0dunaKkoebie HAIIPA-
Puc. 6 BreHus). O6beAnHEHNE KPACHBIX peOep HA3BIBACTCS Npenim-

cmsywum Yyukaom w(o). Janael HAOOP 0 OPUEHTAIUE TpPa-
HEU OIpefeiseT OPUEHTANNI0 MHOTO0OPA3UA TOTJA W TOIHKO TOTAA, KOrAa
w(o) = @. Ha puc. 1, 5 u 6 XKupHBIMU JUHAAMEA U300PAKEHBI HEKOTODBIE
npeacraBuTean w nepsoro kaacca lltudens — Yurau (T. e. npenarcTayiomme
nukibl). Jlerko nposepuTs, 9TO B rpade w(0) U3 KaxJ0u BEPUIMHBLI BBIXOJUT
YeTHOE YMCI0 KpacHBIX pebep. [loarpadsr BHIOPAHHOTO pa3OumeHua ¢ TaKUM
YCJIOBUEM HA3BIBAIOTCA YUKAGMU. 1TOOBI HE MyTATh WX C IUKIAMHU B CMBbI-
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cie Teopuu TpadOB, UX MOKHO HA3BLIBATH TOMOJOTMIECKUMY ITUKIAMY, HO MBI
3TOro fenaThb He OymeMm.

Ecan w(o) # @, TO 0 He onpepenseT OPUEHTAIUN MHOTO0OPA3UsA, HO €IIe
HE BCE MOTEPSIHO: MOXHO HONBITATHCA U3MEHUTb 0, TAK ITOOBI MPEIATCTBY-
IOIUMI TUKA CTaX myCThiM. s 5Toro BesicHAM, Kak w(0) 3asucut ot 0. [lpn
U3MEHEHUV OPUEHTAIUY OJHOU rpaHu K w(o) mpubasisgeTcs (mo Moxpyio 2)
rpaHuna >Tou rpanu. [Ipu n3aMeHeH OpUEHTAINY HECKOABKIX Ipanen K w(0)
npuOABAAETCA CAMMETPUIECKAA PA3HOCTD (CyMMa, 110 MOAYJIIO 2) TPAHUI] DTUX
rpaden. BygeMm HA3BIBATL TakXke epanuyet CyMMy TPAHUI HECKOILKUX T'Pa-
HeH.

PaccMoTpuM omeparuio CEMMETPUYECKOM DPA3HOCTH (MHBIME CIOBAMH,
CYMMBI II0 MOZYJIIO 2) Ha MHOXECTBE BCEX IMUKJIOB. HazoBeM nuKIbI wy # wy 20-
MOAORUYHBLMU, ECIA W] — Wy €CTH rpaHuna. HeTpyaHo noHATH, 9T0 ecau w(0)
ABJAETCA TPAHWUIEN, TO MOXHO M3MEHUTH 0 Ha 0, TaK ITOOBI MOIYYIHAIOCH
w(0') = @. HeTpyaHO TaKXe MOHATH, 9TO [IPYU U3MEHEHUN HAGOPA O OPUEHTA-
U IPENATCTBYOMUA TUKI w(0) 3aMEHAETCA HA TOMOJOTUIHBIA UK.

AcHO, ITO TOMOJOTUIHOCTD ABAACTCA OTHOIICHUEM DKBUBAJEHTHOCTH HA
mMHOXecTBe nukaoB. ['pynna Hi(N) K1accoB S5KBUBATEHTHOCTH (T.€. IUKJIOB C
TOYHOCTBIO [0 TOMOJOTUYHOCTY) HA3BIBAETCA 00HOMEPHOT 2pYnnot 20moa0-
euti nosepzrocmu N (¢ xKosdduyuenmanmu 6 Zg). MOXKHO [OKA3ATH, ITO OHA
3aBUCUT UMEHHO OT N, a He 0T BbIOpaHHOro pa3buenus. Kiace romonoruaso-
¢ty npenaTcTByomero mukaa w(o) 8 Hy(N) aBraeTca noanbim IpEniTcTBIEM
K opueHTHpyeMocTr MHOroo6pasma N. OH ¥ HA3BLIBAETCA MEPBBIM KJIACCOM
MTudens — Yutuu. U

IIpm paccyxkaeHmAX ¢ TOMOJOTHIECKAMU KJIACCAMU OOBIYTHO CHAYAJIA Pa-
60TalOT ¢ MPENCTABIAIIINMYA UX IUKIAMH, & IIOTOM [OKA3BIBAIOT HE3ABUCH-
MOCTb OT BHIOOPA IUKJIA B JAHHOM KJIACCE TOMOJIOTHUH.

B »Tux 3agagax gepe3 [N o603HavaeTCsa 2-MHOT000pas3ue.

1°. Muoroo6pasue N — w OpHEHTHPYEMO AIA T060r0 IPEICTABUTENI W KIACCA, w1(N).

20, CpopmymupyHTe U JOKAKUTE AHAIOT TEOPEMBI OPUEHTHPYEMOCTH A MHOI006pa-
3um ¢ kpaeM (o6o3nadenue: wi(N) € Hi(N,0N)). Hapucynre npeacraBuTels IepBOro KIac-
ca lltupens — Yurau (T. €. IPENATCTBYIOMMIT TUKI) Ha JaucTe Mébmyca.

3%, a) Hy(N) = 22>,

b) Hecamomnepecekaromuecs Hukisl nopoxgaior Hi(N).

4. Ilepeceuenuem a Nb IBYX rOMOJIOTHIECKUX KIACCOB a,b € H1(IN) Ha3BIBa€TCA IMCIO
TOYEK IIEePECeveHus IO MOAYII0 2 IPENCTABIAIIINX UX LUKJIOB OOIEr0 IOMOKEHUA. 3aMe-
THM, 9TO Jaxe eCId JaHHble MOMOJOIMYECKUE KIACCHl COBIAJAIOT, IPENCTABJAIONINE KX
IUKIBI MOT'YT OBITH DA3JIMIHBL.

a) /JoKaxXuTe KOPPEKTHOCTD DTOTO OIPEICICHU.

b) wi(N)Na = aNa gaa mo6oro a € Hy(N). [l11 TOMOIOrIIeCKOr0 MUKIA @, IPEACTa-
BIAEMOTO 3aMKHYTOHN HECAaMOIIEDEeCEKAIOWENCA KPUBOU, 3TO BhIPAKEHUE PABHO 1, €Cau Ipu
006X0/€ BIOIb HTOU KPUBOU MEHAETCsA OPUEHTAUWA, U paBHO 0, €CIu He MEHAETCA.

¢) wi(N)Nwi(N) =x(N) mod 2.

d) Ilepeceuenne onpeneaser 6mmuennyo dopmy Hi(N)x Hi(N) — Zs parra 2—x(N).
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e) ITo mnanere Tonmomora, umeoomen ¢opmy Topa, TekyT pekn Mepuauan u Ilapamiens.
[IBa MaJIeHBKUX MPUHILA IPOILIA 110 IIJIAHETE ¥ BEPHYJINCH B UCXOAHYIO TOYKY, IPUIEM OJUH
n3 Hux nepexogur Mepuaman 10 pas, a [Tapamrens 17 pa3s (TparcBepcambHO), a APyrod —
9 pas m 12 pas, cooTBeTCTBEHHO. [JOKa)WTe, ITO OAUH MAJEHbLKUU IPWHI[ BUIEA CJICIBI

OPYTOTO.

f)* Ucnompsyure dopmy mepecedeHUy Ausi HOCTPOEHW AIrOPUTMA HAXOXKAEHUSI POaa
rpada.

5. ChopMymupynTe U JOKAXUTE QHAJIOTU TEOPEM U 3a]a4 3TOro maparpadga mIi MHO-
roo6pa3uil MPOU3BOJILHON PAa3MEPHOCTH.

§4. KIIACCUDUKALIUSA PACCJOEHUN

Ucmoassyembie B 3TOM maparpade OCHOBHBIE HOHATHUA Teopuu I'padoB
kpaTko HanomueHbl B [RS00]. IIycTs manm rpad K. Packpacum ero pebpa B
Pa3HBIC IIBETA. BO3I)M€M JEHTOYKMN TEX XK€ IIBETOB U IIOCTAaBUM B COOTBETCTBUE
KOHIIAM KaX JOUW JEHTOYKM BEPIIUHBI, WHIUIEHTHBIE COOTBETCTBYIOIIEMY Pe-
6py. CkiIenM KOHIIBI JEHTOYEK, COOTBETCTBYIOIINE OMHOU U TOU XK€ BEPIIUHE.
3aMeTuM, 9TO Mg Kaxaou k — BaaeHTHOCTH BepmmHbL (puc. 7). [oxyven-
HBIA PACKPAIIEHHBIA IBYMEDHBIN O0BEKT HA3BIBAETCA PACCAOEHUECM CO CAOEM
ompe3or (uau I-paccaoenuen) nad epagom K. IIpuMmepsl: MUWIMHID AIA IUCT
Mébuyca HaJ OKPYKHOCTBIO (puc. 5).

/‘

Puc. 7.

Ecau paccraBuTh CTPENIOYKYM HA OTPE3KAX CKICUKM, TO KAXK A JEHTOYKA
b0 nepekpyuena (CTPEIKY Ha ee KOHIIAX IPOTUBOHAIIPABICHBI), 1U60 He ne-
pekpyuena (CTPEIKU Ha KOHIIAX COHAIIPABICHHI). /[Ba paCcCIOeHUs HA3BIBAIOTCA
IKEUBGAEHMHLMU, €CIU TTPU TMOAXOAANIEN PACCTAHOBKE CTPEJIOYEK JIO0BIE [Be
JEHTOYKW OJHOT'O IIBETa OJHOBPEMEHHO IIepeKPYUIeHbl Ui OJHOBPEMEHHO He
IepeKpyIeHbl.

3aMeTuM, 9TO eCIi PACCMATPUBATE PACCIOCHUS HAJI HEKOTOPBIM I€PEBOM,
TO BCe OHM OKA3LIBAIOTCS SKBUBAJICHTHLIMU. HedKBUBaATEeHTHBIE PACCIOEHUS
MOABAAIOTCA TOJIBKO IIPU HAIMYIUYU ITUKINIeCKUX 00X00B B rpade.

TEOPEMA KJACCUDUKAIIAA PACCJIOEHUIN HAJl TPADOM. Mmnoscecmso
Kaaccos sxsusasenmuocmu I-paccaoenuti nad K nazodumcsa 60 63aummo 00-
nozuaunom coomeememeuu ¢ Hy(K).

HABPOCOK MTOKA3ATEJBLCTBA. PaccmoTpum pacciaoenue N Han rpadpom
K. Bribepem HA0Op 0 CTpPeJOYEK Ha OTpe3kax ckieukwu. [locTaBum Ha pedpe
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rpada K enmHMIly, €CIM COOTBETCTBYIOMAA JEHTOYKA OKA3AIACH MEPEKpPY-
YEHHOW, U HONb, €CIM HemepeKkpyIeHHou. Ha3oBeM TOMyIeHHY 0 PACCTAHOBKY
npenamemeyowet m 0603aaMMM w(0) (MOACHEHWE K HA3BAHUIO, HE WCIIOAb3Y-
eMO€e B TaJbHEHIIEM: 2Ta PACCTAHOBKA MPEIATCTBYET OPUEHTHPYEMOCTH Pac-
CJOEHUs, ONPeNeIeHIe KOTOPOrO IMTATENb MOXET AaTh caM). | pynia nuKiIoB
B rpade K onpeneaserca anamormauo §3, o6osuagaerca Hy(K) u maszbsaeT-
ca oonomepnoti epynnoti 2omoaozuti rpada K. [aa moboro muaa g cymma
w(0) - g 3HA"YeHNN w(0) WO BceM peGpam moarpada g He 3aBUCAT OT HAGOPA 0
crpenouek. [losromy dopmyna wi (N, K)[g] = w(o) - g koppekTHO 3aaeT 1u-
Hennyo ¢ysxnmo wi(N): Hi(K) — Zg. OHa HA3BIBAETCA NEPBbIM KAACCOM
HImugenn — Yumnu paccaoenus. [JokaszaTearbCTBO TOT0, 9TO COOTBETCTBUE
[N] — w1 (N) aBasercs Gueknuer, OCTaBIsgeM B Ka4eCTBe ynpaxHeHus. [

[IycTs Teneps gana Tpuanryadanua 1 moBepxaoctu N. Packpacum ee rpa-
HE, peOpa U BEPIIUHBI B PA3HbIE IBETA. BO3bMEM IPU3MOYKYU TEX XK€ I[BETOB,
aT0 u rpanu Tpuanryminuu 1. Packpacum 60koBbe rpanu u 60KOBBIE pPebpa
KaXJOU MPU3MOYKHA B T€ XKe [[BETa, 9TO COOTBETCTBYIOIINE UM pedpa U Bep-
IIMHBL COOTBETCTBYIOMEN rpann. OTOXIeCTBUM GOKOBLIE I'PAHU MPU3MOUEK,
OKPAIIIEHHBIE B OJIMH U TOT XK€ UBET (IPU 3TOM OTOX JECTBIAIOTCA OOKOBHIE Pe-
6pa, OKpAIIEHHbIE B OJUH U TOT XK€ [BET). 3aMEeTUM, ITO I KaXKJ0U 60KOBOM
FDaHU IPU3MOYKE 5TO MOXHO CIelaTh aByMs cmocobamu (puc. 8). Ilomyqen-
HBIA PACKPAIIEHHBIN TPEXMEDPHBIN 00BEKT HABBIBACTCA PACCAOEHUEM CO CAOEM
ompesor (uau I-paccaoenuem) nad noseprrnocmuio N. Hanpumep, perymnsap-
Hasg OKPECTHOCTH (T. €. MaJeHbKasg OKPECTHOCTH 6€3 WINIIHUX» IBIP) IBYMep-
HOT'O MHOr00O0pa3us B TPEXMEPHOM SABIACTCA MPOCTPAHCTBOM [-paccioeHus
(T.e. aBasercsa [-paccaoeHneM Py HEKOTOPOU PACKPaCKe).

[lBa pacciaoeHWs HA3BIBAIOTCA 9KBUBAACHINMHbIMU, €CIN HA TPU3MOIKAX
MOXHO TaK PaCCTaBUATh CTPEIOIKH, COHAIIPABICHHBIC IPYT C APYT'OM U IapaJl-
JerbHBIE O0KOBBIM PebpaM, YTO CTPEIOYKHN B OMHOIBETHBIX OOKOBBIX I'DAHAX

Puc. 8.
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MPU3MOYEK DTUX JIBYX PACCIOCHUU OTHOBPEMEHHO COHAIPABICHBI WIU OTHO-
BPEMEHHO IIPOTUBOHAIIPAB/IECHHL.

TEOPEMA KJIACCUDPUKAILIAN PACCJIOEHU HAJl IIOBEPXHOCTBLIO. Mno-
acecmeo I-paccaoenuti nad samrnymuvin 2-muo2006pasuem N ¢ Mounocmuvio
00 IKEUBAACHMHOCTNY HATOOUMCA 60 B3AUMHO 00HOSHAUHOM COOMBEEMCMEUU

C Hl(N)

JloKa3aTeabCTBO TEOPEMBI U KIACCUDPUKAIIAIO PACCIOCHUN HAJ HE3AMKHY-
TBHIMU 2-MHOT000Pa3uAMU OCTABIAEM UATATENO B KadecTBe ympaxuaeaus. O

6IM3KOM MOHATHUM YTOMIEHAN, X OPUEHTHPYEMOCTH U KIACCH(DUKAIMEA CM.
[RS00, 3anaqau k §3].

§5. IIOCTPOEHUE HEHYJIEBBIX BEKTOPHBIX TOJIEN

Hamomuum HE(pOpPMATHLHO TOHATHE KACATEIHLHOI'0 BEKTOPHOrO mousd. [lycTs
AByMepHOe MHOr006pasue N JIeXWUT B €BKINJ0BOM IIPOCTPAHCTBE (10601 pas-
MEPHOCTH) TaK, 9TO B OO0 TOYKE MHOTOOOPA3MA MOXKHO IIPOBECTU K HEMY
KaCaTeIbHYI0 INOCKOCTH (TaKO€e BIOXKEHUE HA3BIBACTCA 2aadkum). Kacamenn-
HBILM 8EKMOPHBIM Nosem HA ToaMHOXecTBe K C N HAa3BIBAETCA CEMEUCTBO Ka-
caTenbHBIX K N BeKTOPOB v(x) B ToUKax € K, HENIPEPHIBHO 3aBUCAIINX OT
Touku & € K. Ecain muoroobpasue N 3agaH0 aOCTPAKTHO, a HE KaK TV JTKOE
BJIOXEHHOE MHOT'000pa3ue B éBKINIOBO MPOCTPAHCTBO, TO BMECTO CEMEUCTBA
KacaTeIbHBIX BEKTOPOB HYXHO 6paTh ceMeucTBO ToueK y(z), € K, Haxo-
OAIIAXCSA HA MAJOM PACCTOAHUU OT TOUYKK ¥. KacaTembHOE BEKTODHOE II0JE
HA3BIBAETCA MEHYAELBbIM, €CTH BCE €r0 BEKTOPBI HEHYJEBBIE (WIM, 9TO TO XKe
camoe, y(x) # x pasa moboro z € K).

UccnenoBanue BekTOpHBIX mosen Obuio HadaTo Aupu Ilyamkape B kade-
cTBeHHOU Teopunu auddepeHnualbHbEIX ypaBHeHnn. B sTom maparpade, cie-
oysa uaeaMm Xauwama Xomnda, MBI MOCTPOUM MPENATCTBUE K CYIIeCTBOBAHUIO
HEHYJIEBOI'0 KaCATEJbHOIO BEKTOPHOI'O IMOJA HA JAHHOM IVIATKOM MHOT000pa-
3uu. AHATOTWYHBIE PE3YIABTATHI JJIA HOPMAAbHbIL TTOJEH TPUBEIEHBI B BUIE
3aga4d. [IpuBogmMoe HUXKe pacCyXJeHue WHTEPECHO TeM, ITO OHO JAeT SIB-
HBIA CIIOCO0 NOCMPOEHUS BEKTOPHOTO TOJA A CAydas, KOTAa MPEenaTCTBUE
PaBHO HY.JIIO.

1. BopoueM, ImOJE3HO AOKAa3aTh HE3ABHCUMO OT OOLIEr0 PACCYXAEHHUA, ITO HA TOPE U
Ha Jq060M CBA3HOM ABYMEDPHOM MHOIOO0DA3mm C HEIYCTHIM KpaeM (He 0013aTenpHO OPUEH-
TUPyEeMOM) CYIIECTBYET HEHYJIEBOE KaCATEIbHOE BEKTODPHOE HMOJe.

TEOPEMA OWJIEPA — IIYAHKAPE. Kaocdoe u3 caedyowus ycaosuti ma
cepy ¢ pyukamu N pPasHOCUALHO CYWECMBOBAHUIO €OUNHUUHOZO KACAMENb-
HO20 8eKMOPH020 Noas Ha N:

(E) umcao (xmacc) Dunepa e(N) € Ho(N,Z) pasro wyao;

(T) N ecmv mop.
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Kpurepun (E) Baxen He Torbko caMm mo ceGe, HO W KAK MILTIOCTDAIUIL
METO/Ia TEOPUM IPENATCTBAN (CM., B 9I4CTHOCTY, HUXECJAEAYIOUIYIO 3313y 2).
Kpowme Toro, u3 mero nmoxygaercsa 6onee npocron kpurepun (T).

Poab Teopum mpemATCTBAN COCTOUT B C68edeHUU TOMOJIOTUIECKAX 3a,1a¢
HA NPOU3604bHOM MHOTOOODA3UN K ITOXOXKUM 33a9aM A NPocmetwus, mo-
deavnbiz MEOT00Opasuu. Hampumep, Teopemy dunepa — [lyarnkape mbl cBegem
K 3a71a%e O MPOOJKEHNN BEKTOPHOT'O TIOJA, 33, IaHHOTO HA TPAHUIE AUCKA, HA,
BeChb MUCK. BaXHO, ITO A TPUMEHEHUS TEOPUM MPEISTCTBAU MOXHO BOC-
HOJBb30BATHCA PE3YAbMAMOM PEIIEHNs STAX TPOCTENIINX 3324, He BHUKASI B
€ro JOKAa3aTeIbCTBO. YKA3AHHBIE MIPOCTEUIINE 3a0a9M MOTYT PEIIAThCA KaK
crenuduIeCKIMA METOIAMH, TAK U CPEICTBAMY TEOPUU IPENATCTBUR. B sTon
3aMEeTKe Mbl IIPUBOAUM IPOCTEUIINE 3a4a9U ¥ UX PelleHus 0e3 NoKa3aTelb-
CTBa.

ONPEAENEHUE Ho(N,Z), e(N) M TOKA3ATEJIbCTBO TEOPEMBI DWJIE-
PA — [IYAHKAPE. Pekomernayem dwmrarento pa3obpaTh 5TO AOKA3ATEIBCTBO
cHavana aas caydad, korga N — cdepa (cm. puc. 9). Caoso «momer Gyger
O3HAYATH (CAUHUIHOE KACATEIHHOE BEKTOPHOE MoJer. Bo3bMeM HEKOTOpOe
pasbuenne MHOroo6pasus IN. BoiOepeM B KaxX 01 IPAHU TOYKY UM 0003HATUM
MOy YeHHOE MHOXeCTBO To4ek 4epe3 Uy. O4ueBumaHO, 9TO MOXKHO MOCTPOUTH
noxe Ha Uy (puc. 10). fcro, 9T0 9TO mMOCTpOEHNE OJHO3HAMHO (C TOIHOCTHIO
[0 HETIPEPBIBHON e OPMANINY B KIACCE eIUHNTHBIX KACATEIbHBIX BEKTOPHBIX
nonen). [Tosromy cymecrBoBanue mous Ha N PABHOCUIBHO IIPOIONKUMOCTH
nocTpoenHoro nois ¢ Uy vHa N.

[TocTpoum moamuoxectBo Uy C N pobaBrenueM K Uy 0TPE3KOB-IIEPEMBI-
9eK MeXJy TOYKaMmwu, nepecekarmomumx pebpa (puc. 10). Manas okpecTHOCTH
KaX IO MEPEMBbIYKU JKBUBAJEHTHA, (MBI HE yTOYHAEM, B KAKOM CMBIC/IE) Ta-
CTHU TWIOCKOCTU. EcayM HA MIOCKOCTH JEeXUT OTPE30K, M HA €ro KOHIAX 33/1a-
HO TIOJIe, TO DTO TOJE MOXHO NMPOJOIKUTHL HA BeCh oTpe3ok (pumc. 11). To-
2TOMY MOCTpOeHHOe Ha Uy mose MOXHO NPOAOMKUTH Ha Up. 3aMeTum, 9To
TaKoe MPONOIKEeHNe HeOMHO3HAIHO. O603HAMUM nonydeHHoe Ha U moae |e-
pes v.

S s e

Pwuc. 9. Puc. 10. Puc. 11.
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[Tonpobyem Teneps TpOgOMXKUTE IOJe v, 3ananHoe HA Uy, Ha Bce N. Duk-
cupyeM HEeKOTOPYIO OPHEHTANMIO mIOCKocTr R? m MuOroo6pasmsa N. 3aMebr-
karue A a060ro u3 auckoB B N — U] DKBUBAJIEHTHO 4aCcTH IWIOCKocTH. «Pas-
BepHeM» AuCK A (BMeCTe ¢ mojeM Ha HeM) Ha ILIOCKOCTb COIVIACOBAHHO C OpH-
eatamuavu. OpuenTanusa gucka A (KOTOPBI MBI YK€ CIATAEM JIEXKAIMM Ha,
IJIOCKOCTY) MOPOXKAA€T HAMPABIEHUE HA, €r0 TPAHUYHOU OKPYXHOCTH. Ilpum
06X0/ie 3TOU OKPYRHOCTH BJOJb 3TOr0 HAMPABICHWA BEKTOP HAIIETO IOJA
MOBEPHETCA HA HEKOTOpoe Ieaoe uucao o6oporoB. lloctaBum 510 wmcao B
BEPIINHY UCXOMAHOrO pasbuenus, gexainyio B gucke A. [Ipogomxernue moss ¢
OA Ha A BO3MOXHO TOTJIa M TOJBKO TOT/A, KOTJA DTO YUCJIO PABHO HYJIIO
(moxaxwure!). Ilomygennas paccraHoBka €(v) meNBIX 9YHWCET B BepUIXHAX HA-
3BIBAETCA Npensmcmeyowet. PacCcTaHOBKU MOXHO CKIAABIBATH: [ DTOCO
OPOCTO CKAAABIBAIOTCA IUCIA, CTOANIME HA KaXA0M pebpe (Takoe CaokeHume
HA3BIBAETCA NOKOMNOHEHMHbIM). 'DYIIY BCEX PACCTAHOBOK IEJIBIX YUCEI B
BEPIIMHAX C ONEPAIZedl MOKOMIIOHEHTHOIO CIOXKEHUA 06o3HaunM depes 7,
rae V — gucio BepiuH BRIOPAHHOTO pa3OueHwus.

Pasmmaue mexay momavum v u v’ ma Uy, coBnanatommm Ha Uy, MOXHO 13-
MepATh (U 3a7aBaTh) Tak. Ha kKaxaoMm pebpe MOCTABUM 9UCIO MOBOPOTOB
BEKTODPa IIpX NOCAEA0BATCJABHOM ABUXECHUN BEKTOPA IE€PBOro moJs OT HpaBOﬁ
Touky u3 Uy OTHOCUTEILHO (OPMEHTHPOBAHHOIO) pebpa € BIOIb IePEeMBIYKY
K JIEBO TOYKE, W BEKTOPA BTOPOTO MOJA OOPATHO. 37€Ch MBI BHOBD MOJIb3Y-
eMCA TeM, ITO MAJasA OKPECTHOCTH KX [OU MMEPEMBIYKY DKBUBAJCHTHA, IaCTHU
mwiockocTu. [lonydennyio pacCTaHOBKY HA30BEM pa34uuaioweti u 0603HaAIUM
d(v,v"): ecim d(v,v") = 0, To mose v Ha U; MOXHO HENPEPHIBHO NpOAedhOPMU-
posarhk B nose v’ (0OpaTHOE TakXke CIpaBeaauBo). I pynmy BCcex pacCTAHOBOK
LeJIbIX 9UCce] Ha pebpax BhIOPAHHOrO pa3OMeHus C Onepanred IMOKOMIIOHEHT-
HOTO cloxeHna o6o3Ha<mM uepes ZY rne E — kommdecTBo pebep BhIOpaH-
HOT'O pa3bueHns.

Ecmm e(v) # 0, To v me mpogonxaerca Ha N, HO eme HE BCE IOTEPAHO:
MOXHO TOIBITATHCSA TAK U3MEHUTH mosie v Ha U, 9TOOBI IPEnATCTBYIOMAL
pPaCCTAaHOBKA CTANa PAaBHOUM HyJo. [l 5TOro BBIACHUM, KakK £(v) 3aBUCAT
ot v. Ilpy u3sMeHeHun 1OJAA HA OMHOM IEPEMBIYKE, Iepecekalomen pebpo e,
«Ha 01MH 060pOT» K (V) mpmbaBaseTCa paccTaHOBKa +1 B Hagane peGpa e u
—1 B ero konne (u 0 Ha BCeX OCTAIBHBIX BEPUIMHAX). JTa PACCTAHOBKA Ha-
3BIBACTCA 2panuyet pebpa e m obosuataercsa de. Kaxnomy pebpy e orBedaeT
(XapPAaKTEPUCTUIECKAM PACCTAHOBKA e € ZF enmuuuer na pebpe e u myrs ua
OCTaJbHBIX pebpax.

HasoBeMm paccTaHOBKU €1, €9 € zVv 20MOA0RUYHBIMU, ECITA £1—E9 = N10a1+
4+ -+ 4+ ngdas AnId HEKOTOPHIX Pebep aGi,...,0s W UEIBIX GUCET 711,. .., 7M.
I'pynna Hy(N,Z) paccTaHOBOK ¢ TOYHOCTBIO 0 TOMOJOTUIHOCTY HA3BIBACTCA
HYAbMEPHOT 2pynnoti 2omosozuti nogeprnocmu N ¢ xosdduyuenmamu 6 Z.
Ecam d(v,v") = niay + -+ + nsas, 10 €(v) — e(v') = n1day + -+ + ngdag,
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OTKyAa crexyet, 9ro kaacc Jlaepa e(N) = [e(v)] € Ho(N,Z) ue 3aBucut oT
v. 3HaunT, e(N) ABIAETCA TPENATCTBAEM K CyIIECTBOBAHUIO oA Ha N.
Joka3aTeabCTBO HE3ABUCUMOCTHY T'PYIIIBI TOMOJOTUT U KIACCa, DWIepa, 0T
pa30ueHns MBI OCTABIAEM YATATENI0 B KadecTBe 3anaqdu. Tak kak d(v,v’)
MOXKEeT IPUHUMATD 41000€ 3HATCeHNEe BIAA N1a] + - - - +Nsag, TO B cIydae £(v) =

=n10a1 + - - - +nsdas MOXHO M3MEHUTH v Ha v, 9T06HI noxyaunocs £(v') = 0.
3uaunt, npenarcreue e(N) asraerca nomaeim n kpurepun (E) nokazam.
PasuocmisrocTs yeaosun (E) u (T) Berrekaer us 3agaanm 2. O

2. Ha muoOroo6pasum N — supp e ects noae A ao6oro npeacrasurens € kaacca e(N).

3. Hy(N,Z) =2 Zue(N) = x(N) =2 —2g(N) (ykasanue: 51 noas v, u306pakeHHOI O
Ha puc. b, e(v) = 1+ 1 = 2; pasbepurecs, noaemy me 1 —1 =0).

4. Onpegemnre xaacc Dumaepa e(N) Kak TOTHOE MPEIATCTBHE K IOCTPOCHUIO HEHYIEBOTO
KaCaTeIbHOI'0 BEKTOPHOI'O IOJA Ha 3aMKHYTOM HEOPUEHMUPYEMOM JBYMEPHOM MHOI006Gpa-
sun N. Ha Kakux 3aMKHYTBIX HEOPUEHTUDPYEMBIX NBYMEDHBIX MHOI00GPA3UAX CYIIECTBYET
€AMHUYIHOE KACATEIbHOE BEKTOPHOE moue?

5. S'-paccroenns Hal AByMEPHBIME MHOIOOODA3MAME M UX DKBUBAJCHTHOCTDH OMpee-
JIIOTCS AHAJOTWIHO [-DACCIOEHMAM € 3aMEHOU NPU3MOYEK HA IOJHOTOPUSI, SABILAIOLAECST
MPAMBIMK TPOU3BELEHUAME OKPYXHOCTH S’ Ha rpann pasbwmenns. Hampumep, rpanuma pe-
I'yIAPHON OKPECTHOCTH ABYMEPHOrO MHOr00Gpasua B R* asmserca mpocrpamcTsom S'-pac-
croerns. Joxaxure, aro S° aBrserca mpocrpancrBoM S'-paccioenns man S2. Joxaxure,
9TO MHOXKECTBO S'-paCCIOeHMH HAJ 3AMKHY THIM OPHEHTUPYEMBIM CBA3HBIM 2-MHOr0006pasn-
eM N € TOYHOCTBIO O SKBUBAJEHTHOCTH HAX0AUTCA BO B3AUMHO OJHO3HAYHOM COOTBETCTBUN
¢ Z (yxasaHue: OIpPEAEINTEe IUCI0 Win Kaace Jurepa I-paccaoenusn). Kak mameHnTCA OTBET
1A IPOM3BOJBHBIX 2-MHOr006pasui?

6. Jlro6oe 2-MHOr006pasye rIagko BIOKIMO B RY.

7. IlycTh pUKCHPOBAHO IIAJKOE BIOXKEHNE ODUEHTUPYEMOr'0 ABYMEPHOI'0 MHOI'000Da3us
N B R*. Hopmasvnoim sexmoproim nosem Ha mogmuoxectse K C N C R* maswBaerca
HEmpepEIBHOE CeMEUCTBO HOPMaIbHBIX K [N BekTOpoB v(z) B Toukax ¥ € K, HEempepeIBHO
saBucamux oT Touku r € K. Oupenenenue nepecevenus gaHo B 3agade 4 §3; HeoO6xoquMbIu
HIDKEe aHAJOT A HeJbIX KO3(IUINeHTOB IUTaTedb JeT'KO ChOPMYIUPYeT CaM.

a) [Tocrpoure mpenarcreue e(N) € Ho(N,Z) (nopmaavnoe wucao Itisepa) K CymecTBO-
BAaHUIO HEHYJIEBOI'0 HOPMAJIBHOI'O BEKTOPHOI'O IIOJA.

b) Hopmansroe wmcio durepa pasao N N N.

¢) Hopmaaproe 1mcao Duiepa paBHO Hy.IIO.

d) CymecTByeT mapa OpTOTOHAIBHBIX BEKTODHBIX IOJEU, HOPMAIBHBIX K MHOr00Gpa-
3uio N.

8. [na neopuenmupyemozo 2-MHOTOOOpa3ma N

a) Pemmmre anamnor 3aga«m 5 (qmcao Dunepa 6y €T LEIBIM, a HE BBITETOM 110 MOAY.IIO 2!).

b) é(N) = e(N) mod 2.

9. a) (Teopema Xomda) Ha 3amkHyTOM OpmeHTHpPYyeMOM n-MHOrooOpasmu N CymectT-
ByeT eAUHUYIHOE KacaTeJlbHOE BEKTOPHOE I0Je TOIAA U TOJIBKO TOrJA, KOrga Kaacc Jiaepa
e(N) € Ho(N,Z) nyneson.

b) Ecaur N cBssno, 10 Ho(N,Z) = Zu e(N) = x(N). Taxee, e(N* 1) = 0 m e(S?*) = 2.

¢) Ecmu N CBA3HO m mMeeT HEmyCTOU Kpail, TO Kaacc Juiaepa aexut B Ho(N,0N,Z) = 0
u, 3na4ut, e(N) = 0.

d) Onpegemnre Kaacc Isepa e(N) Kax MOTHOE MPENATCTBUE K MOCTPOCHUIO €IMHUT-
HOI'O KaCaTEeIbHOI'O BEKTODHOI'O IOJIA Ha HEOPUEHTHPYEMOM Nn-MHOroo6pasuu N.

10. e(N) = diag N diag, rge diag C N X N ecTb AuaroHAIb.



72 /. Periopmr, A. 5. CkoneHkoB

§6. KJIIACCUPUKAILINA HEHYJIEBBIX BEKTOPHBIX IIOJIEN

[IycTb Ha aByMepHOM MHOTO0Opasuu N CyUIECTBYET HEHYIEBOE KaCaTe b
HOE BEKTOPHOE MOoJe. B HEKOTOPBIX MPUWIOKEHUIX BCTPEIAETCA CIEAYIOMIAN
BOIIPOC: CKOAbKO CYIIECTBYET TAKWX MOJMEN (C TOYHOCTHIO [0 DKBUBAJECHTHO-
cTy) Ha >TOM MHOroo6pasuu?! IIpm 5TOM ABa BEKTOPHBIX HOJA HA3LIBAIOT-
CA IKBUBAACHMHbIMY (AT 20MOMONHBIMY), €CIA OJHO MOXKHO HOIYYATH U3
IPYTOro HEMPEPBIBHOU AedopMaluen, B MPOIecce KOTOPOU BEKTOPHOE IOJe
OCTAaCTCA KAaCaTECIbHBIM U HCHYJICBBIM.

TEOPEMA XON®A — YUTHU. Muoxcecmeo V(N) nenyaesnir kacamenn-
HUIZ 6eKMOPHBIT noaet Ha mope N ¢ mounocmpio do 20MOMONKOCTNU HG-
ToduUMCA 60 83aUMHO 00HO3HAUHOM coomeemcmeuy ¢ epynnot Hi(N,7Z) =
2 7@ 7 odnomepnniz 20moa02uti mopa N ¢ yeavimu xoddduyuenmamu. bo-
aee moezo, cywecmeyem maroe omobpasxcenue d: V(N)xV(N) — Hi1(N,Z),
umo d(u,-) asasemes ouexyuetd u d(u,v) + d(v,w) = d(u,w) das arobbvix
u,v,w € V(N).

YacTe «Gonee Toroy (os3Hadaomee, 9ro coorsercrsue V(N) — Hi(N,Z)
B HEKOTOPOM CMBICJIE «ECTECTBEHHOE)) AenaeT Teopemy Xomda — YUTHU WH-
TepecHor. Benp ecau 661 5TOro cBOMCTBA HE OBLIO, TEOPEMa YyTBEPXKAana Obl
JuImb TO, ITO MHOXecTBO V (NN) cueTHO.

OnPEJNENEHUE H;(N,7Z) 1 HABPOCOK JOKABATEJIBCTBA. Paccmorpum
HeKOTOpOe paszbuenme MHOT006pasus N. Bocnonssyemcesa muOXecTBamu Uy u
U,, onpeneneHHbIME B IpeAbIAyIneM naparpade. PukcupyeMm HEKOTOPOE IO
v Ha MHOrooOpasuu N. [locTpoerHOoe B maibHEUIIEM COOTBETCTBUE MEX Iy
V(N) u Hi(N,Z) 6yger 3aBuceTb 0T BbIGOpa mouas v. Jlooboe apyroe mose
14 TOMOTOIIHO TakoMy, KoTopoe coBmagaeT ¢ v Ha Uy. [loaTomy mocraToduno
KJIaCCU(PUIIMPOBATE BEKTOPHBIE 10MA, coBIagamooume ¢ v Ha Uy, ¢ TOITHOCTHIO
10 romoTonuu (mpaBaa, dTa TOMOTONUA MOXET MEHATH mote aaxe Ha Up).
Wrak, 6ygeM camTaTh, 9TO u coBuagaeT ¢ v Ha Uy.

Ddukcrpyem TIpOU3BOJILHO HAIIPABJICHUE HA Kax 10M pebpe pasbuenwus. [lo-
CKOJIBKY TOpP OPUEHTHUPYEM, TO TEM CAMBIM JJIA Kaxaou JeaTouku us U — Uy,
coequuAOmen nBa Aucka u3 Uy, MOXHO BHIOPATH HAUGAbHbIY U KOHEUHbIT U3
2TUX AUCKOB. IlycTh TOYKA 2 ABUXKETCA IO MEPEMBIYKE, MEPECEKAONIEn pe-
6po e, OT ee HAYAIHLHOU TOYKK K €€ KOHEIHOU TOYKe, & TOTOM 00paTHO. [Ipu
JBYKEHUN «TyAa» OyIeM OTKIAIBIBATH OT TOUKU T BEKTOD u(Z), a IpU ABU-
xKeHun «00paTHO» — BeKTOp v(z). IIOCKOIBKY mepeMbluKa TOMONOrMYEeCKH
SKBUBAJEHTHA YaCTU IVIOCKOCTH, TO KOPPEKTHO OIPEAETeHO IUCI0 000POTOB
oTkmaabiBaeMoro BekTopa. lloctaBum Ha pe6pe e »To umciao. [loayduernyro
paccTaHoBKy 0003Ha4MM 7y (u).

[Tockoabky mosne u mpogoaxaercsa Ha N — Uy, To u3 mpeabIyIIero napa-
rpada BBITEKAET, YTO Js JIOOOU BEPIIMHBI TPUAHTYIANUA CYMMa IUCET HA
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BXOANIMX B Hee peOpax paBHA CyMMe HUUCe] Ha BBIXOIAIIAX U3 Hee pebpax.
Takue pacCTAHOBKU HA3BIBAIOTCA YUKAGMU (IPUIYMANTE, KAK MX MOXKHO Ha-
rusaHO m300paxaTs!). MHOXECTBO BCex PaCCTAHOBOK LEMBIX YUCET Ha PeOpax
pa3bueHns ¢ omepamuel IOKOMIOHEHTHOTO CIOXKeHH o60o3HaumM uepes 7.
Ecmu u coBmagaer ¢ v ma Uy m y(u) = 0, To mons v u v romoronust. O6paTHOE
HEBEPHO, KaK MOKA3BIBAET MPUMEDP caenyiomer romoronuu. [l rpanu ¢ pas-
OveHVs M3MEHUM TOoJe U TaK, YTOOBI BEKTOP B a CAexad OAuH 000pOT MPOTUB
YaCOBOM CTPENKHU, BEKTOPA B MAJEHBKOU OKPECTHOCTHU I'PAHU ¢, (IIOTAHYJIUCH)
3a BEKTOPOM B @, a BHE DTOU MAJEHBKOU OKPECTHOCTH TI0JE OCTAIOCH MTPEX-
HuM. B pesyabrare moayuum mose v. [loraTHo, 9TO 7v(4) €CTh paccTaHOBKA
+1 (B 3aBUCEMOCTH OT OpHeHTanWu) HA pebpax, OrPDAHMIUBAIOIINX I'PAHb @,
U HyJed Ha BCEX OCTAJIBHBIX pebpax. DTa PACCTAHOBKA HA3BIBACTCA 2PaAHUYET
epany o u ob6o3HagaeTcs Ja.

B 0KpecTHOCTAX TpaHen a1, . . . , s CAEIAEM OMUCAHHYIO BBIIIE TOMOTOIUIO
HOMA U, MOBOPAYMBAA BEKTOPA B DTUX PAHAX HA N1, ...,MNs 000POTOB, COOT-
BETCTBEHHO. DTy TOMOTONUI0 MOXHO 330aTh PACCTAHOBKOU YUCEN N1, . .., Mg
HA I'PAHAX G, ..., 0s, COOTBETCTBEHHO (M HyJIeU Ha OCTAIBHBIX IpaHx). O6o-
3HAYUM TIOLY9IEHHYI0 DACCTAHOBKY [epe3 [, a IOLy<YeHHOEe Toxe [epes uy.
Torga y(u) — y(ur) = n1day + - - - + nsdas. HazoBem nukast v1,yy € Z1 20-
MOAO2UYHBLMU, €CT] Y] — Y2 = n10a) + - -+ + ngdag A1d HEKOTOPLIX IDAaHEH
aj,...,0as A TEIBIX TUCeIX N, ...,Ns. I pynna Hi(N,7Z) QUKIOB ¢ TOYHOCTHIO
O TOMOJOTUYHOCTYU HA3BIBAETCA 00HOMEPHOT 2pynnot Ko2omoao2ul epagda
K ¢ woagduyuenmanu 6 Z. Obosuaaum d(u) = [y(u)] € Hi(N,Z).

Teneps pacCMOTPUM TOMOTOIUIO Uy MEXAY MOJAMHA Uy U U], COBIAIAIO-
M Ha, Up. TlocTaBuM HA KaX [OW IpaHu ¢ 9uCI0 060POTOB MPU U3MEHEHUT
t or 0 go 1 BekTopa wui(x), rge £ — HEKOTOpas TOYKA B @ (IUCIO 060POTOB
HE 3aBUCUT OT BBIOOpa TOUKHU Z € a). [lonydeHHy0 paccTaHOBKY 0603HAYUM
I'({u¢}). Jlerko nposepurs, aro Y(ug) — y(u1) = n1day + - -+ + nsdas. 3ua-
qut, d(ug) = d(u1). Hosromy orobpaxenue d: V(N) — H;(N,Z) koppekTHO
OIIPEIETEHO.

Ecan d(ug) = d(u1) gnsa HEKOTOPBIX HOJEN Uy ¥ U1, coBuagaomumx Ha Up,
T0 Y(ug) — y(u1) =n1daqg + - -+ + nyday AIA HEKOTOPBIX TUCET N, ..., Ny €
€ Z. O6o3nadas 1epes I' € ZY paccTaHOBKY <mCel 1, ...,Nn}y B BEPIIXHAX
ai,...,ay, AMeeM Uy =~ ug,r =~ u1. lloaromy orobpaxenue d MHBEKTUBHO.

Yro6bI [0KA3aTh CIOPBEKTUBHOCTL OTOOpaXeHusa d, BO3bMEM IIPOU3BOIb-
HBIU UK . BosbMem mose v paBubiM v Ha Uy. Ha aenTovke, nepecekatorien
pe6po e, BozbMeM 7¥(e)-KpaTHYI0 MOAKPYTKY IO ¥ (CM. OmpenejeHwe -
kaa y(u)). [Jdas mocrpoennoro nouas u umeem 7y(u) = vy, mosromy d(u) = [y].
[loKa3aTeIbCTBO UHBEKTUBHOCTH OCTABAAEM IMTATEN0 B KAIECTBE yIPaXKHe-
HUA. U

1. Kraccupunupyure HeHyJeBbIe KACATEIbHBIE BEKTOPHBIE HOIA ¢ TOIHOCTHIO 40 TOMO-
TOMHOCTY HA APYTUX 2-MHOT000pa3MAX.
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§7. IIOCTPOEHUE OPTOHOPMUPOBAHHBIX CUCTEM BEKTOPHBIX
[IOJIEN

lpyrre xapakTepUCTUIECKUE KIACCHI MOXHO «yBUIETHY» TOJIHBKO HA, MHO-
roo6pas3uax pa3sMepHOCTH TPHU U BhIWE. 1 permeprbim MH02000pasuem HA3bIBa-
erca (xopomee) TpOCTPAHCTBO, JOKATHHO TOMEOMOPGHOE TPEXMEPHOMY MHIa-
py. Ilpumepamu 3-MHOT00OpA3UYN ABIAIOTCA TPOU3BEACHUI 2-MHOT000pa3un
HA OTPE30K WIN OKPYXKHOCTH (cM. Takxke §4 u 3azady 5 K §5).

Yuenuk Xonda Iayapa llTuders paccMoTpern 3a4ady 0 IOCTPOEHUH Na-
pbl, MPOUKY U M. 0. OPMOHOPMUPOEAHHBIL KACATEALHBIX BEKTOPHBIX ITOJEN HA,
JaHHOM MHOI000pas3uu (BBUAY KaHOHUIHOCTH mporecca ['pama — HImuara op-
TOTOHAJIU3AIUA OP TOHOPMUPOBAHHOCTEH MOXHO 3aMEHUTD HA JUHENHYIO HE3a-
BuCHMOCTS). Passusas ngen Xonda, okoao 1934 r. on npumen Kk onpeneneHnio
XapaKTEePUCTUIECKAX KIACCOB (OKOHUYATETbHAA (hopMaam3anus Oblia 3aBep-
mena Hopmarnom Ctuaponom). Jlio6ousrrao, uro HlTudens Hagar ¢ gacTHo-
O CIydYas OPUEHTUPYEMBIX 3-MHOTO0OPA3UUA U MBITAICA TOCTPOUTH IIPUMED
TAKOTO MHOr000pa3us, HA KOTOPOM He CyIeCTBYET Maphbl (< TPOUKm) Op-
TOHOPMUPOBAHHBIX KACATEIbHBIX BEKTOPHBIX MOJMEH. 3aTEM, UCIOIb3YA CBOIO
TEOPHUI0, OH [OKA3aJ, ITO TaKOro MHOroobpasus uetT. Ilozxke 6bumo mpoaena-
HO MHOT'O APYT'MX KOHKPETHBIX BbI‘IPIC.TIeHHﬁ, JAIOIINX MHTEPECHBIC CIeaCTBUA
(mampumep, HecyuecTBOBaHUE aare6p c gerenueM Ha R mias n # 2’“). B sTom
maparpadge Mbl TpuBoAuM 6€3 TOKA3ATEIbCTBA PE3YIbTAT BbIUUCAEHUA TIPE-
HﬂTCTBHﬁ, ,qafommﬁ YKa3aHHBbIC MHTEPECHBIC CICOCTBUA.

1. Ecan 3-muOroo6pasue N opueHTHPYeEMO, TO JIOOYIO Nnapy OPTOHOPMIPOBAHHBIX BEK-
TOPHBIX TOJEN MOXKHO JOMOJIHUTH A0 MPoliky OPTOHOPMUAPOBAHHBIX BEKTOPHBIX IIOJEH.

TEOPEMA IIITU®ENA (TPEXMEPHAA). Ha 3amknymom 3-muozoobpasuu
N cywecmeyem napa opmoHOPMUPOBAHHBIL KACAMEALHIL BEKMOPHBIL ToAET
mozda u moavko mozda, ko2da emopoti xaacc Mmugean — Yumuu we(N) €
€ H1(N) nyaesoti.

BBIYACTIEHUE. wy(N) = 0 das opuenmupyemozo 3-mnozoobpasus N.

CHIELCTBUE. Jlwboe opuenmupyemoe 3-m102000pasue umeem mpotixy op-
MOHOPMUPOBGHHBIT KACHNEAbHBIE BEKMOPHLIT NOoAel.

HABPOCOK ONPEAEJEHUA H(N), wa(N) 1 TOKABATEIBLCTBA. Byzem
HA3BIBATH APy OPTOHOPMHUPOBAHHBIX KACATEIHHBIX BEKTOPHBIX MOJIEN IIPOCTO
napou mosen. BospMeM HeKOTOpOe pasbuerune MEOr0o6pasusa N (ompenenenue
pa3bueHus TPEXMEPHOT'0 MHOT000pa3usa YMTaTEelh MOXET AAaTh CaM IO aHAa-
JOTHHU C JBYMEDHBIM ciIy4daeM). BeibepeM IO TOUYKE B KaXJAOM TPEXMEPHOM
MHOrOrpaHHUKe pasbuenus. [locTpoum mapy mosien B 5Tux TO4UKax (puc. 12).
[Ipogonxum mapy momed Ha MEPEMBIYKY, COSIUHAIONYIO ABE TAKUE TOYKU U
OPOTHIKAIILY IO ABYMEPHYIO Ipadb Tpuanryaauuu (puc. 12). g aToro 3ame-
TUM, ITO OKPECTHOCTH 3TOU IMEPEMBIUKN SKBUBAJCHTHA MOJAMHOXECTBY MPO-
crparcTea R?. Torga Kaxoi mape BEKTOPOB B TOUKE T HA DTOU HEePEMbITKe
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F

E

Puc. 12. Muororpanuauku pasbuenusa: ADEF, ABEF, BCEF, CDEF

COTIOCTABUTCA Mapa BEKTOPOB B R®, a BCel mepeMbIuKe — OTOGPaXKeHue ee B
npocrpancTBo SO3 OPTOHOPMUPOBAHHEIX pernepos B R . DT0o mpOCTPaHCTBO
DKBUBAJEHTHO

IPOCTPAHCTBY ABUKEHUN IPOCTPAHCTBA R, 0CTABIAIOMINX HAYAIO KOOD-
IUHAT HEMOABUKHBIM;

IPOCTPAHCTBY BpAIICHUE TPOCTpaHCTBa R? OTHOCHTEILHO HPAMEBIX, IPO-
XOAIIMX Yepe3 HAYAI0 KOODAMHAT;

IIPOCTPAHCTBY HPAMBIX B R*, Mpoxogammx Tepes (pUKCHPOBAHHYIO TOUKY;

3aMKHYTOMY TPEXMEPHOMY LIAPY, HA TPAHUIE KOTOPOrO CKJICCHBI [AAMe-
TPAJbHO TPOTUBONOJIOKHBIE TOYKH.

Bce 5Tu 5KBUBAIEHTHOCTH MBI OCTABIAEM 0€3 JOKA3aTEIbCTBa, (CM. 3aMe-
gaHue nocae GopMyIupOBKE TeopeMbl Juepa — [Iyankape), a B qaabHenem
HCIOJB3YEM MOCJIETHION U3 MEPEeUnCIeHHBIX «MOJedeny mnpocTpancTsa SOs.
[lis >TOM MOmenu 09eBUAHO, 9TO MPOCTPancTBo SO3 ca3Ho. OTCooma caery-
€T, ITO MOCTPOCHHAA IaPA BEKTOPHBIX MOJIEN IPOJONKACTCA HA 00be[UHEHNE
MEePEMBITEK.

[IpogonxuM mapy mojen Ha IJEHKY, HATAHYTYIO HA TOYKA U ME€PEMBIUKA
U IPOTHIKaEMyIo pe6pom Tpuanryasuua (puc. 12). OTobpaxkeHue rpaHUTHON
okpyxHOCcTH meHku B SO3 coorBeTcTByeT dneMenTy w3 rpynmsl m(SO3)
HEIPEPBLIBHLIX OTOOpaXeHW OKpYyXRHOCTH B S(O3 ¢ TOYHOCTHIO [0 HEmpe-
puiBHOU AedopManuu. BymgeM MCmoas30BaTh 6€3 MOKA3ATEIHCTBA PABEHCTBO
m1(S03) =2 Zsy. TloacEuM JWmIb, 9TO €IUHWNA STOU T'PYIIBI MPEACTABIAET-
CA IUAMETPOM TPEXMEPHOrO Mapa, u3 KOToporo S5 MoayvdaeTcsa CKICHKOU.
Ecau nonygennsbin siaement rpynnst 71 (S03) = Zg HEHYIEBOU, IIOKPACUM Pe-
O0po, IPOTHIKAIOIIEE TIEHKY, B KPACHBIN 1[BET. Takum 06pa3oM, 33 JaHAIO MaPh
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W OPTOHOPMUPOBAHHLIX BEKTOPHBLIX IOJEH HA OOBEJUHEHUU IIEPEMBIUEK CO-
OTBETCTBYeT KpacHbI noarpad ¢(w) manHoro pazbuenus. B mamewm ciygae
YUCI0 KPACHBIX Pe6ep, BHIXOAIMX 3 KX O BEPIIUHBL, 1€THO (gokaxuTe!).
[Moarpadsl ¢ TAKUM yCIOBAEM HA3HIBAIOTCA (0dHomepubimu) yukaamu. [aree
AQHAJOTUYHO MPENBIAYIIEMY OIPEENIICTCA IOMOJOIMYHOCTD LIUWKJOB, I'PYIIIA
H{(N) u emopoti kaacc HImugeas — Yumnu we(N) = [e(w)] € Hi(N). Ana-
JIOTUYHO TIpeaBIAyIeMy IpoBepaeTcs, 9To wy(N) = ( Torga u ToIbKo Toraa,
KOTIa 1w MOXHO IPONOIKUTEL Ha 00benuaenue Uy MepeMbIdeK U ILIEHOK.
[Tapy w opTOHOPMUPOBAHHBIX BEKTOPHBIX mosed Ha Uy BCera MOXHO po-
JIOJKUTH Ha BCe MHOroo6pasme N. DTO JOKA3LIBAETCA AHAJOTHIHO MPOJE-
JAHHOMY IOCTPOEHHUIO € UCIOAb30BAHUEM TOrO (paKTa, 9To I1060€e 0TO6paKe-
HUE [BYMEPHOIO NUCKA, ABJIAOMIETOCS TPAHUIEN TPEXMEPHOro mapa, B SOs
MOXHO IPOJOMKUTE HA BECh WAD. DTOT (HAKT MBI HE NOKA3BIBAEM ([IJ CIIe-
IUATACTOB OTMETHM, ITO OH CleAyeT m3 paseHCTB m2(SO03) = mo(RP?) =
= m5(S3) = 0). IlosTomy mpenarcTsue wy(N) ABIATCA TOMHBIM. O

2. a) Hapucynre kakon-aulyap npeacrasurens Broporo kiaacca llrudert — Yurau g
RP? u gua RP? x S' (u gns gpyrux m3BeCTHEIX BAM IPUMEPOB 3-MHOI000DA3MH).

b) [na 060U TPHAHTYIAIUM TPOW3BOILHOIO TPEXMEPHOrO MHOroo6pasua N o6wenm-
HeHue pebep ee 6APUIEHTPUIECKOrO HOAPA3AEICHAA ABIAETCA LUKJIOM, IPENCTABJIAIOLIIM
krace wa (V).

3. (cpaBumre c 3agaen 4 w3 §3). IIyctb N — 3aMKHyTO€ CBA3HOE OPHEHTHPYEMOE
qeThIpeXMEepHOe MHOroobpasue.

a) Onpegemure Ho(N) m w2(N) € H2(N) xax IpenaTcTBre K CYIIECTBOBAHUIO MpoliKy
OPTOHOPMEPOBAHHBEIX BEKTOPHBIX IOJAEH (3TO HPEIATCTBUE ykKe He OyAeT MOIHBIM).

b) To xe kKax no4noe IPENATCTBHUE K CYIIECTBOBAHUIO CIMHOPHOU CTPYKTyphl HA IV (T. €.
K BO3MOXHOCTH H3BJIEIb KOPDEHBb U3 Jai060r0 Tenzopa Ha N; asropsl 6xarogapar FO. II. Co-
JOBBEBA 32 YKa3aHWE HA DTy MHTepHpeTanumio). [Joxaxmre, 9TO BHE 0600 NWKIA, IPEI-
crasaaromero wz(N), MOXKHO BBECTH COMHODPHYIO CTPYKTYDY -

¢) Onpegeanre dopmy mepeceennt N : Hy(N) X Ha(N) — Z2 n goxaxnre, 9410 aNa =
= w2(N) Na gua ao6oro a € Ha(N) (3T0 BeIpaxkeHWe PaBHO HYJI TOLAA U TOIBKO TO-
raa, KOrga B OKPECTHOCTH JII000r0 MUKIA, IPENCTABIAIOWErO (, MOXKXHO BBECTH CIMHODHYIO
CTPYKTYDY).

d) w2 (N) Nw2(N) = x(IN) mod 2.

e) Coopmymnpyure m goxaxure anamoru 3agad (a)-(d) Aas HEOPHMEHTHPYEMBIX WIK
HE3aMKHY THIX 4-MHOT000Da3UiL.

f) Onpeaemnre wucao Honwmpazuna p1(N) € Ho(N,Z) = 7 xak MOTHOE NPENATCTBHUE K
CyLIeCTBOBAHWIO Y€TBEPKHU BEKTOPHBIX IOJEH, UMEIOUIEH PAHT HE MEHee 3 B KaXKJOU TOIKE.

g)* Yucao [lonTpAruHA PAaBHO YTPOEHHOU CUTHATYPE (GOPMBI IEPECEIeHNU MHOT000pa-
3ua N.

h)* Ecoiu N opuentupyemo u rmaaxo Baoxmmo B R®, 1o wa(N) = 0 u pi(N) = 0.
Hanpumep, CP? mesroxumo B RE.

TEOPEMA IITU®ENA (MHOTOMEPHAA). Ecau na 3aMKHYMOM 0PUEHMU-
pyemom n-mno2006pasuu N cywecmeyem k opmonopmuposannbit Kacamenob-
noiz sexmopnvir noset (1 < k < n), mo (n — k + 1)-i xaacc MImugeasn —
Yummu Wy 11(N) € Hg 1(N,Z—k)) nyaesoti. Uepes Z(;y obosnauaemcs
2pynnag Z 0aa uemno2o i u Lo 044 HEYEMHO20 1.
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[IPUMEP BBIYUCJEHUA. Oboznauwum uepez wi(N) € Hyp_;(N,Zs) npu-
sedenue no modyaro 2 npensmemeus Wi(N) (ono aecue sviuucasemcs). B
wacmuocmu, w;(RP" 1) = C? mod 2.

CHEACTBUE. Ecau na R" umeemca cmpyxmypa aszebpul ¢ deaenuem, mo
n ecmv cmenens 060K,

HABPOCOK ONPEJEJEHUA Hk,l(N,Z(n_k)), Whn—k+1(N) M DOKA3A-
TEJLCTBA. Ilycte V, x — mBOroo6pasme IllTudens opToHOPMUPOBAHHBIX
k-penepos B R". Amarormuno npegsigymemy, u3 cooraomennin m;(Vyp) =
=0 gna i < n — k, cienyer, 9To k momen GeCHpEnATCTBEHHO CTPOATCA HA
(n — k)-ocrose. Hockombky m, k(Vik) = Zn—p) ama 1 < k < n, To mpm
npogomxkennn moas Ha (n — k + 1)-ocTos nossaserca npenarcrsue Wy, g1 €
€ Hp—1(N,Z(p_p)). IT0 npenarcTsue yxe He 00A3ATENLHO ABIACTCA TOM-
HBIM. U

4.a) Ecim ) = 0 mod 2 gua mo6oro i = 1,2,...,m — 1, TO N €CTh CTEIEHb IBOHKM.

b) Bemeaure crencTBue w3 NpUMEpa BHIMHACACHUA.

5. OnmcaHHOE BBIIE ONpeeNeHre KIACCa W] PABHOCHIBHO AaHHOMY B §1.

6. [as m06G0M TPUAHTYIANUA MPOU3BOJIBHOTO 3aMKHYTOTO N-MEPHOTO MHOT000pDa3ua
N o6benuHerue k-MEpHBIX CHMILIEKCOB €€ OapUIeHTPUYIECKOTO MOAPA3AeTeHUA ABIACTCA
LYKJIOM II0 MOAYIIO 2, IPEACTABIAIOMNM KIACC Wy—k (V).

CIINCOK JINTEPATYPBI

[FF89] domenko A.T., Dykc [.B. Kypc 2omomonuueckoti monosozuu. M.:
Hayxka. 1989.

[MS74] Milnor J. W., Stasheff J.D. Characteristic Classes. Ann. of Math. St.
Vol. 76, 1974. Princeton Univ. Press, Princeton, NJ. (Pycck. mepe-
Boxa: Munnop [Ix., Cramedd [Ix. Xapaxmepucmuueckue xaaccor. M.:
Mup, 1979.)

[RS00] Penosu /1., Cxkonernkos A. Teopus npenasmemeut; das nauunaowus [/
Maremarndeckoe [Ipocsemenue, cep.3, Ne4, 2000. C. 151-176.



78

CemenctBo Penepbaxa

JI. A. EMenbaa0B T. JI. EmeabsanoBa

BayTpu m:060ro0 pasHOCTOPOHHErO TPEYTrOJIbHUKA €CTh TOYKA, Iepe3 KO-
TOPYIO IPOXOAAT ABE 3aMEYaTEJbHBIE €r0 OKPYXKHOCTU — BIUCAHHAA U OK-
PYXHOCTH AeBATH To4eK. (/1A Hamero mccaegoBaHUs CIydan paBHOOGEIDEH-
HOT'O TPEYTOIbHUKA ABIAETCS BBIPOXK JEHHBIM.) OHM, KAK M3BECTHO, KACAIOTCA
OPYT Opyra B TOU TOYKE. DTOT (PAKT, & TaKkKe (PAKT KACAHUA OKPYKHOCTH
AEBATU TOYEK TPEX BHEBIIMCAHHBIX Opr)KHOCTefI TPpEYTOJIbHUKA, 6I)IJI MdOKa-
3aH HeMmenmkuM MaTemMaTnkoM XIX Beka K. PDemepbGaxom, mMeHEM KOTOPOLO
AOBOJBHO YIaCTO U HA3BIBAIOT OKPYXHOCTBH NEBATHU TOYICK.

Hamu Obuim 0OHAPYXEHBI HOBBIE 3aMEYATEIbHBIE CBOUCTBA DTOU TOYKU
(6ymem HasbIBaTH ee Toukon Penepbaxa), KOTOPBIE [NEIAI0T €€ He MEeHee 3Ha-
YUTENIbHOU, IEM Te JEeBATDH, NABIIMX HA3BAHUE U3BECTHOU OKpPYXRHOCTH. O%K-
pyKHcHOCMb decamu mouex — ObLIO ObI Oosee crnpaBeaIuBo. B gacTHOCTH,
qepe3 DTy TOUKY HPOXOAAT €llle U OKPYXKHOCTH, MPOXO/IAIIAs Iepe3 OCHOBa-
HUs OGUCCEKTPHUC, & TaKXKe OKPYXKHOCTh, IPOXOAAIIAA Uepe3 TOIKU KACAHUSI
BHEBIINCAHHBIX Opr)KHOCTefI CO CTOpOHAMU TPEYI'OJBbHUKA.

PaccmoTpum Kaxayio m3 yHOMAHYTHIX BBIMIE OKPYXKHOCTEH KaK OKPYX-
HOCTB, ITOPOXKAEHHYI0 HEKOTODPHIM (I€BHAHHBIMY TPEYTOJLHUKOM, OKOJO KO-
TOPOrO OHA, ONMWCAHA. «UeBMAHHBIMY I KPATKOCTU OyJeM HA3bIBATH TPE-
YTr'OaBbHUK C BEPHIMHAMU B OCHOBAHUAX I€BUAH UCXOOHOI'O TPEYTI'OJIBbHUKA. Ta.K,
OKPYXHOCTH J€BATU TOUYEK OyleM CUMTATH MOPOXKACHHOW, HAIPUMED, Op-
TOTPEYTOIbHUKOM, HY & BIKCAHHYIO OKDPYXHOCTb — €€ TOYKAMU KACAHUA.
Byrqu Ha3bIBATH TPEYTI'OJBHUK C BEPHIMHAMU B TOYIKAX KaCAHUA BHHC&HHOfI
OKpyX)HOCTH cO cTopoHaMu TpeyroiabHukoMm 2Keprouna. (Toukon 2Kepron-
HA HA3BIBACTCS TOYKA IEPECEYEHUs COOTBETCTBYIOMMX YeBuaH.) Cyujecmey-
10M AU EWE (UEBUAHHDIE) TPEY20AbHUKU, Y KOMOPHIE ONUCAHHASL OKPYHCHOCMD
npoxodum uepez mouxy Detepbaxa?

3AMAYA 1. OKpyXHOCTb, TPOXOMAAIIAA {YEepe3 OCHOBAHUA OUCCEKTPHUC,
npoxoauT Yepe3 Touky Denepbaxa.

PEmEHUE. O6o3navenus: Ay, By, C1 — ocuoBauusa 6uccektpuc o ABC,
F — touka Denepbaxa, Fi, Fo, F3 — TOYKM KaCAHWUS BHEBIUCAHHBIX OKPY K-
HOCTEN C OKPYKHOCTBIO AE€BATHU TOYEK — BHemHue Touku Penepbaxa (puc. 1).
Y BOUCAHHOU M BHEBIUCAHHOU OKPYXHOCTEH €CTh IBA IEHTPA TOMOTETHM.
Hanmpuwmep, mis BOMCAaHHOW M BHEBIUCAHHOU OKPYXHOCTEU, PACIOIOKEHHBIX

MaTemaTnueckoe npoceewenue, cep. 3, eoin. 6, 2002(78-92)
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F,

Puc. 1.

BuyTpu yriaa ABC, BHEIIHUM [EHTPOM FOMOTETHUH, T. €. IEHTPOM IOMOTETUHI
C TOJOXUTETLHBIM KO3(MPUIMEHTOM, CIyXWUT BEpUIMHA yriaa B, a meHTpoMm
FOMOTETHN C OTPHUNATEILHBIM KODMPPUIUEHTOM CIYRUT OCHOBAHUE OUCCEK-
Tpuckl B1, KOTOpOE ABIAETCA TOYKOU MEPECeveHMs UX OOIIUX BHYTPEHHUX
KacaTelbHbIX. Touka Kacauua Fy BHEBIUCAHHON OKPYXHOCTH U OKPYXHOCTH
IEeBATH TOYUEK SBIACTCA, B CBOIO OY€pENb, UX IMEHTPOM FOMOTETHAN C OTPUIA-
TeabHBIM Ko durmerTom. Touka F' — MeHTP roMOTETUN BIUCAHHOU OKPY K-
HOCTH ¥ OKPYXHOCTHU AeBATH To4UeK. [Io Teopeme 0 Tpex meHTpax rOMOTETHH,
Touku Fy, By m F jaexar Ha ogHOUN MpAMOU. AHamOrmaHo misa Tpoek Fiz, C,
F u Fy, Ay, F. Takum o6pasom, Tpeyroasauku Fy FoF3 u A1 B1C nepcrek-
TUBHBI OTHOCUTEIHLHO TO4Yku Demepbaxa. Kpome TOro, stu TpeyroibHUKU
nono6ubl (Bukmop Te60).1) [TosTomy, yron Cy1B1 A, paBusimn yray FyFoFs,
cocraBmaeT B cymme ¢ yrimom C1F A; 180°, T.e. Touku A, By, C1, F nexar
HA OJHOU OKPYXHOCTH, 9. T. 1.

Urax, emme oqHa U3BECTHAA OKPYKHOCTH B TPEYTOMbHUKE IIPOXOAUT Uepe3
Touky Denepbaxa, T.e. «emencrBo Perepbaxar COCTOUT yKe, MO KPAMHEN
Mepe, U3 TPeX WIEHOB.

Umo obweeo y mpeyeosbrukos, NopoouBWUL MU MPU OKPYHCHOCTUY
Hrvimu caosamu, wmo obwe20 y opmompeyz0abHuKa, MpeyzoabHuka
HKepeonna u mMpeyzoabHUKG ¢ BEPWUHAMU 8 OCHOBAHUAL Ouccexmpuc?

DU, @. Maperrns. «Deomerpua 9-11», 3azaaa Ne586.
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Oxa3sbIBaeTCs, MX COOTBETCTBYIOIME CTOPOHBI (KAK IPAMBIE) HEPECEKATCA
B oxuou Touke. (CoorBeTcTByOMmMUMY Oy1€M CIMTATH CTOPOHBI «I€BHAHHBIX)
TPEYTONbHUKOB, KOHIIBI KOTOPBIX JEXAT Ha CTOPOHAx ogHoro yraa pAABC'.)

Ao 3AIDAYA 2. Ilycts Hy m H3 — ocuo-
B BaHUA BLICOT Ha cTopoHax AC u AB co-

orBeTcTBeHHO, B1 u C] — ocHOBaHuA

H3 6uccekTpuc, £ u G — TOYKM KacaHWUI

Cy BIIMCAHHOU OKPYXHOCTH HA, T€X XK€ CTO-

ponax. [lokasaTp, urTo mpamveie HoHjs,
B1Ci n EG nepecekaioTcsa B OTHON TOY-
ke (Ha puc. 2 Touka Agy).

[Ipennaraem YuTaTeal0 PEUIATH DTY
3a/iady CaMOCTOATENbHO.

Touku mepeceveHns COOTBETCTBYIO-
IMUX CTOPOH OPTOTPEYTONBHUKA M TPe-
yroapauka 2Keprouuaa, 0 KOTOPHIX UIET
pedn B 3a7ate 2, UTPA0T BAXHYIO POJIb
B JAJLHEUINIEM U3J0XKEHUN. By1eM Ha3bIBATE DTHU TOYKHA NOA0CAMYU TPEYTOIhb-
HuKa. Kaxgas mapa CTOPOH TPEYyrOJbHUKA MMEET CBOU TIOJIOC.

A B, E Hy C

Puc. 2.

Ecau cmoponvt Hexomopozo «4esuanmoz2oy mpey20abHuKka nporodam ue-
pe3 coomeemcmeyuue nNoA0Chl, Mo He NPotdem At e20 ONUCAGHHAA OKDPYHC-
nocmov uepes mouxy Detiepbora? IlomOKUTENLHBIN OTBET HA DTOT BOIPOC
JaeT CcAeqyiolias TeopeMa, B KOTOPOU u OyJeT MOCTPOEHO BCE «CEMEUCTBO
Deltepbaxan.?)

TEOPEMA. fan nABC. Touku Ay, Boo, Coo — €20 noatocvr. Bydem 2o-
gopumo, wmo Agy coomeemcmayem sepwure A uau nape cmopon AB u AC,
By coomsememeyem sepwune B, Cyy — sepwune C. Bosbmem na npamot
AC npoussoavnyio mouky Y u coedunum ee ¢ noawocamu Agy u Coo. Ipamvie
Y Ay u YCyo nepecexarom npamvie AB u BC' coomsememeenno 6 moukas
Z u X (puc. 3). Tozda

a) npamas X Z npoxodum uepes noaioc Byg;

6) mouku X, Y, Z aeasomes ocnosanuamy wesuan 6 nABC;

B) OKPYHCHOCMb, ONUCAGHHAL 0K0n0 AXY Z, npozodum uepes mouky PDeii-
epbaza.

B panbuenmem HaMm ynoO6HO OyaeT MOIB30BATHCA A3BIKOM MPOEKTUBHBIX U
MOJAPHBIX peobpaszoBanui. [loaToMy BBEIeM HEKOTOPBIE TIOHATUA U TEPEYU-
CIIIM MX OCHOBHBIE CBOUCTBA.

2),Z[pyroﬁ €noco6 MOCTPOEHUA 3TOTO CeMEeNCTBa CHOPMYyIUPOBaH B BUAe 3agadu Nelb B
KOHIIE CTATbHHU.



CemenictBo Penepbaxa 81

Puc. 3. HiHyH3 — oprorpeyroabauk, DEG — Tpeyroabaunk 2Keprosusa.

OCHOBHBIE ITOHATUA 1 CBOWCTBA

1.  Ilycrs [ u ly — gBe pasauvnbie npsavbie. CipoekTupy-
eM mpAMyIo | Ha mpamyio |} u3 meaTpa O, He JeXalero Hu
HA OJIHOU U3 3TUX IPAMBIX, T. €. COMOCTABAM KaXK TOU TOTKE
P upsmoun [ Ty Touky P; npsamou [1, B KOTOPOU ee mepece-
kaeT npamas OP. Touka T npsamoun | Takasa, aro OT || Iy,
MPOEKTUPYETCA B GECKOHETHO YAAICHHYIO TOUYKY TPAMOMU /1.
IIpoo6pazom Touku S npamon [y, gas koropou OS5y || I, Gy-
€M CIUTATH OECKOHETHO yAAJICHHYIO TOYKY TIPAMOM [.

2. Iycrs Toukm A, B, C, D sexar HA OJHOU MTPIMOU.

A .
Bpra}KeHI/Ie % H E HA3BIBACTCA 060UUHbIM TIA CAOHCHDIM

ommuouwenuem, B KOTOpoM ase Touku C' u D gensat orpe3ok AB, win IBOUHBIM
oTHOIEHNEM TeThIpex Touek A, B, C', D. OHO MOXeT GLITH MOJOKXATEILHBIM
AC

WM OTPUNATENBHEIM, TAK KAK MPOCTOE OTHOMCHHE - MOXeT OBITH TIOJIO-
KUTETHHBIM WA OTPUNATEIHHBIM B 3aBUCUMOCTH OT TOTO, JeXuT TO4Ka, C
BHYTPU WK BHe OTpe3ka AB.

3. Touku A, B, C', D 00pasyioT 2apMOHUUECKYI UemeEepKy, €CIu UX TBOU-
HOe oTHomenue pasHo —1. B srom caygae Touku C u D geast orpesok AB
B PABHBIX OTHONICHUAX MO aGCOMOTHOU BEJIUIUHE, HO MPOTUBOMOJOKHEIX IO
3HAKY.
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4. Ilpum meHTpPAILHOM TPOEKTUPOBAHUY IIPAMOU COXPAHAECTCA ABOUHOE OT-
HOIICHUE YIE€THhIPDEX TOYECK.

5. Ilpawmsie a, b, ¢, d, mpoxoasaimye 4epes OgHy TOUKY, 00pa3yoT rapMOHUIE-
CKYIO Y€TBEPKY, €CIU TOYUKYU UX MEePEeCeueHus ¢ HEKOTOPOU IPIAMOU 06pasyoT
FapMOHMYIECKYIO I€TBEPKY.

6. YTo6BI YeTBEpKA MPAMBIX OBLTA TAPMOHUYECKOU, HEOOXOIUMO U JOCTA-
TOYHO, YTOOBI Ha, KAKOU-IU00 IPAMOU, MAPALIEILHON OJHOU U3 DTUX I€THIPEX
IPAMBIX, TPU APYTUX OTCEKAJU [BA PABHBIX OTPE3KA.

7. Ecaum 4depe3 ¢pumkcmpoBaHHYIO TOUKY P, He JeXalyio Ha OKPYXHOCTH C
neaTpoM O, MPOBECTU MPOU3BOIBHYIO MPAMYIO, TEPECEKAIOILYI0 OKPYXHOCTh
B Toukax M m N, T0 reomerputieckoe mecTo Touek K, KOTOpBIE BMECTE C
Toukon P pemar orpesok M N rapMOHMYECKH,
€CTh MpaMasd JUHUA, HA3BIBAEMAA NOAAPOL TOU-
ku P oTHOCHTENBHO DTOU OKpyXHOCTH. Touka P
HA3BIBAETCA NOAICOM 3TOU MPAMOU OTHOCUATETb-
HO OKPYXHOCTH. JTa NpAMasg HePUeHIUKYIAPHA
M npsavou OP. Eciau Todka JeXUT BHE OKPYXKHO-
CTH, TO TOAAPOU DTOU TOYUYKY SABJIACTCA MPAMAS,
COEIMHAIONMAA TOYKY KACAHUA STOU OKPYKHOCTH
C ABYMs OPAMBIMHE, OPOXOAANIAME depPe3 9Ty TO9-
KYy. ECJII/I TOYKa JEXUT Ha OKPYXHOCTHU, TO IIOJA-
POU CIAUTAETCA KACATEABHAA K OKPYXKHOCTH, IPO-
BEJCHHAA B DTOU TOYKE.

P

8.  FEcam Tpum mpsAMbie TPOXOAAT Yepe3 OaHY
TOYKY, TO COOTBETCTBYIOIINAE UM TIOJIOCHE OTHO-
CUTEIBHO OKPYXKHOCTH JEXKAT HA, OJHOU IPAMOMN,
u Ha0060pOT.

9. Ilyctes agBe mpaMBbIe, IPOXOAAIIUE Uepe3
TOYKY P, mepecekaiT HEKOTOPYI0 OKPYXHOCTh
B Toukax A u B, Ay u Bj. Torga mapsr nps-
Meix AA; u BB, AB1 n A; B nepecekaioTca Ha,
By noaApe TOYKU P OTHOCUTENBHO OKPYXHOCTH.

10. Ecam gyepes ¢puxcupoBannyio ToUKy P mpo-
BECTHU IPOU3BOJILHYIO MPAMYIO, IEPECEKAIONUTYIO
CTOPOHBI HAHHOTO yriaa B Todkax M um N, TO reoMeTpmdIeckoe MeCTO TO-
ek K, koTopeie BMecTe ¢ TOukou P mensat orpe3sok M N rapMOHMYECKH,
€CThb MPAMAs, HA3BLIBAEMAA MOJIPOU TOUKU P OTHOCHTENIBHO yria. JTa IMps-
Masl IPOXOAUT YePe3 BEPIINHY yIUa.
[TogpobHee 0 TPOEKTUBHBIX U HOJAPHBIX IPE0OPA3OBAHUAX MOXKHO IIPO™IHU-
TaTh, HanpuMep, B kaure U. M. firmoma «l'eomeTpuieckme npeobpa3oBaHUAI»
u xuure 2K. A ramapa «DJeMeHTapHAS TeOMETPUI».
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3AIA4YA 3. Ilycts Ay, By, C1 — ocuoBauus wesuan B o ABC, K — Touka
nepecevenna npambrx A1Cy u AC (puc. 4). Jokasats, aro Trouku A, By, C,
K o6pasyoT rapMOHIUYIECKYIO YeTBepKy. BepHo u o6paTHOe.

PEmEHME. Ilo Treopeme Menenaa aus A ABC u upamoun A1C1,

ACi BA, CK _
CiB AC KA 7
C: BA; AB;

A
a mo Teopeme eBBI = CrenoBaTenbHO,

AB; AK
CiB AC B.C’
9. 7T. 1.

B,.C KC

= —1,

Pamnee 65110 BBefeHO moHATHE MOMIOCA A ABC KaK TOYKE MepeCcetdeHus Co-
OTBETCTBEHHLIX CTOPOH OPTOTPEYTOILHUKA U TpeyroabHuka 2Keprounna. He-
KOTOpBIE (DAKTHI, M3JaraeMble HUXE, TOKA3bIBAIOTCA B O0IIEM BHJE, T.€. A
IIOJTIOCOB, TOPOX AEHHBIX ABYMA JIOOBIMU «I€BUAHHBIMUY TPEYTOTbHUKAMMU.

3AMAYA 4. Ilycts Touku Ay, Bi, C, a Takxke As, By, Coy — oCHOBaHUSA
gyesuan B A ABC. [lycts C' — Touka nepecedenus npsameix Ay By u Ay By (no-
aoc, coorsercrytomui sepuae C), A’ — Touka nepecevenus npambix By C
u ByCy (nmomoc, coorsercrBytonmiu epmunae A), B’ — Touka nepecevenus
npsameix A1C) u A3Cy (momroc, coorBercTByromui Bepumue B). [Jokasars,

aro npameie A'B', B'C' m A'C’' npoxogar coorseTcTBeHHO |Uepe3 Toukm C
A u B (puc. 5).

PEmEHUE. Ilycts npambie A’C' u AC mnepecekatorca B Touke R. [na
MOKa3aTeabCTBA TOrO, ITO TOUKa B mexwut Ha mpamoun A'C’, mocrarodmo
MOKAa3aTh, ITO ABOUWHBIE oTHOmeHUs Todek A, Cy, B, Cy m A, Be, R, B

Puc. 4. Puc. 5.
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paBHEL [lo Teopeme YeBbl

ACy ABy; (A, ACy AB; CA;

CoB ~ B,C 4B’ OB BC AB’
Bocnomp3oBaBmmch 3TUMu COOTHONIEHUAMY, 8 TAKXKE TEM, ITO JBOWHBIE OT-
nomenus touek C, Ay, B, Ay u C, By, R, By paBubl (npoekTupoBanue n3
touku C'), moxyanm
AC, AC;, _AB, CAy BA, CB, _AB, CB, BiR CB, _ AB, AB
CsB " C\B  ByC AsB AC BiA ByC ByR BC BiA ByR BR’
TpebGyemoe paBeHCTBO TOKA3AHO.

3AAYA 5. [lokasaTh, YTO OUpPEAeJeHHAS B y(IOBUU 3anadu 4 mpsamas
B'C' aaserca morapou Touku A’ orHOCHTerbHO yraa BAC.

PEmEHUE. Touku A, By, C, K — rapmonuveckas 1erBepka (puc. 6).
Caemosarensno, mpamele B'A, B'By, B'C, B'K — rapmoHmvYeckas 9eTBep-
Ka. DTH IpAMBIE, B CBOI OY€pPElb, MOPOXKIAIOT TFapMOHHIECKYIO IETBEPKY
Touek M, Bi, A, C1, rge M — Touka nepecedernus npaveix B'C' u B1C.
Caregosarensno, npamaa B'C’ smecre ¢ Touxkon A’ gemut orpesok BiC| rap-
MOHUYECKH W, KPOME TOTO, MPOXOAUT [epe3 BepumHy yriaa BAC. 3naqwur,
npamaa B'C’' — noaapa gna Touku A’.

SATAYA 6. Ecau ogaMM 13 MOII0CO00PaA3yIOMINX TPEYTOIbHIKOB, HAIIPH-
mep a A1 B1CY, asaserca Tpeyroabauk 2Keprouna, To npamaa B'C’ aigerca
Takxe noaapoun Touku A’ ormocurenbro Bumcannon B A ABC OKPyXHOCTH.

PEmEHUE. Ilpsaveie AB u AC kacaioTcs BOUCAHHOW OKPYXKHOCTH B TOY-
kax Cy m By (puc. 7), 3maqwT, asuaoTca noaspamu Touek C m By oTHO-
CUTEIbHO BIUCAHHOW OKPYXHOCTH, CJIEOBATENHHO, MMEPECEKAIOTCA B OTHOU

Pwuc. 7.



CemenictBo Penepbaxa 85

Touke ¢ moiapou Touku A’. 3HaumT, Touka A JeXWT Ha >TOUM moiape. A
nockoibKy npamas B'C’ mpoxoauT depes Touky A u, KpoMe TOTO, BMECTE C
toukou A’ perut xopay B1C| rapMOHUYIECKH, OHA U ABAACTCA TOAAPOU TOIKI
A’ OTHOCHTEILHO BOMCAHHOW OKPYXHOCTH.

3AMEYAHUE. B A A'B'C’ xaxas BepuimHa ABIAETCA TOTIOCOM MTPOTUBO-
HOIOXKHOU CTOPOHBI (OTHOCHTENBHO BiucanHou B o ABC okpyxuocTu). Takon
TPEYTrONbHUK HA3BIBAETCA ABMONOAAPHBIM.

[TOKABATEJBLCTBO IIYHKTOB a) U 6) TEOPEMBI

[Iposenem n0Ka3aTEALCTBO MYHKTOB a) 1 0) A 00mero cay<as, KOraa mo-
J0C000PA3YIOMUME TPEYTOIbHUKAMEI ABIAIOTCA MPOU3BOIbLHBIE (I€BUAHHBIE)
Tpeyroapuukn A1 B1C1 u Ay ByCs.

a) O6osnaaum U u V Touku npecevenus npameix A'B' ¢ AB, B'C' ¢ BC
coorBercTBeHHO (puc. 8a). [IBoumnbie oTHomenus touek A, Z, C1, U u V,
X, A1, C paBHBI, TOCKOJBKY 3TH U€TBEPKHU MOIYUAIOTCA U3 deTBepku A, Y,
B, C neHTpalibHBIM IPOEKTUPOBaHUEM COOTBeTcTBeHHO m3 Todek A’ u C'.
CaegoBaTensHo, npamas Z X TPOXOAUT depe3 Touky B'.

Puc. 8.

6) Hycrs Q — Touka nepecedenus npambix Y A' uw AB', P — Touka ne-
pecedennsa npambix AC u ZX (puc. 86). A', Z, Q, Y — rapmonwdeckas
geTBepKa, Tak Kak A’ — momoc, a AB' — cooTBeTcTByIOmaa emy IOIApa
otHOCUTenbHO yraa BAC. 3uauut, npameie B'A’, B'Z, B'A, B'Y o6pasyior
PaPMOHUYECKYIO Y€TBEPKY, & MOCKOJBbKY OHU mepecekaroT npamyio AC coot-
BercTBeHHO B Toukax C, P, A, Y, To u OHM TOXe 00pa3yioT TapMOHUIECKYIO
gerBepky. Crenosareasno, X, Y, Z — ocHoBanusa 4esuaH (3agaga 3), <. T. 1.
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Puc. 9.

3AIAYA 7. Touku By u 1 — ocHoBaHusa 6uccekTpuc Ha cTopoHax AC u
AB, E v G — TOYKM KaCaHUs BOUCAHHOU OKPYXHOCTHU C DTUMU CTOPOHAMU.
Touka F; cumMMmeTpudHa TOUKe F OTHOCUTEIbHO OmccekTpuchbl BBp, TOUKa
G cummeTpudHa Touke G oTHOCUTENbHO 6uccekTpuckl C'Cy. [oka3aTs, ITO
npavaa Gy npoxoaut wepes momoc Agg. (3gecs u ganee Touku Agg, Byg u
Cho — TOJIOCHI, TIOPOX JEHHBIE TPEYTOIbHUKOM 2KeproHHa u OpTOTPEyroib-
HUKOM. )

PEMEHUE. Bropas kacaTenbHas KO BIOUCAHHOU OKPYXHOCTU W3 TOYKU
B; mpoxogut 1epes Touky E; (puc. 9), cregoBarensHo, npavas EE; — mo-
JApa TOYKA B OTHOCHTENBHO BIMCAHHOU OKPYXKHOCTU. AHAIOTUYIHO, MpAMAs
GG — nomsapa rouku Ci. [lockoasky Touku By, C1 u Agy aexart Ha OqHOU
npamon (3agada 2), To npambie FFE; u GG nepecekatorca ma npamon BygCoo.
A tak kax npamas EG npoxoauT depes TOUKy Agp, TO u npamas Fy G Takxke
NPOXOJUT Yepe3 TOYKY Agg, 9. T. 1.
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3AIAYA 8. [loka3aTh, 9TO TPEYTOILHUK C BEPUIMHAMU B TOUYKAX, CHMMeE-
TPUIHBIX TOYKaM KaCaHWUA BHHC&HHOﬁ OKPYXHOCTU CO CTOPOHAMU OTHOCHU-
TEABHO COOTBeTCTBYIOmMX OuccekTpuc (Ha puc. 9 oDy FE1G1), romorernien
ucxomguomy A ABC.

PEmMEHME. [lokaxkewm, uro, Hanpumep, £1G, || BC. llycts R u T — Tou-
K1 mepecedeHua mpambix KBy n G1C; ¢ npamou BC. Torga /BRB; =
= /BAB; = ZCTCy (puc. 9). CaepoBarenrsno, GiT = TD = RD = RE;
KaK OTPE3KM KAaCATEIbHBLIX, MOMAPHO OOpa3yIOIIMX PABHLIC yIULI JHAYHT,
E\GiTR — rpanenus, u E1G, || BC, 4. 7. 1.

3AIAYA 9. Toukmu Ay, By m Cy — cepeaunnt cropon BC, AC u AB.
Nokazars, ayTo npambie AgAgy, BoBoo u CyCyp npoxoasaT depes Touky Den-
epbaxa (puc. 10).

Aoo
\
|
[
[
[
[
|
| G
Co LG~
I
| S
I
I 7
| E PR
I 7
| Ad
A By E ¢
Puc. 10.

PEmEHUE. Ilpavas AggF, nepecekaeT BIOUCAHHYI) OKPYXHOCTbH B TOY-
kax G u FEp, a mpamyo ByCyy B Touke S. Ay, G1, S, B4 — rapMoHu-
Jeckas deTBepka Todek. CremoBarenbHo, mpamble BggApg, BooG1, BooS u
Byo E1 Takxke 00pa3yioT rapMOHUYIECKYO YeTBepKy. O IHA U3 DTUX MPAMBIX —
ByyGy1 — napamneasna cropone AC (3agaga 8), a, 3HAIAT, TPU OCTABIINECA
MpsAMBIE BEICEKAIOT Ha mpamon AC paBHBIE OTPE3KH, T.e. npamaa BggF; npo-
xoauT yepes cepenuny orpeska AC — touky By. Ananoruvso, npamas Agg D1
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mpoxoauT depe3 Touky Ao, mpamas CyyGy — 1depes Touky Cy. Tpeyroabuu-
ku D1 E1G1 u ABC roMmoTeTuvHbI ¢ OTpUnaTeasHBIM KoadduuuenTom (3ama-
qa 8), cepequunbiii Tpeyroasauk AgByCy u Tpeyronsank A BC roMoTe TUIHbBI
TakXe C OTpUIATeIbHBIM KoddduiumenToM. ClremoBaTelbHO, TPEYTrOJbHUKA
D1E1G1 n AgByCy roMOTEeTHIHBL C HOJOXUTEIbHBIM KO3MOUIMEHTOM, T. €.
POMOTETHYHBI C EHTPOM B TOUKEe F' KAaCAHUA COOTBETCTBYIONIUX UM OIUCAH-
HBIX OKDYXKHOCTEW (BIUCAHHOU OKPYXHOCTH U OKPYXKHOCTU [IE€BATU TOTIEK
AABC). Cregosarensno, upameie AgDq, BooE1 u CopoG1 npoxosar depes
Touky Demepbaxa, 9. T. .

YTo6bI [OKA3aTh MYHKT B) TEOPEMBI, JOCTATOYHO IIOKA3aTh, UTO CEMEN-
CTBO OKPYXHOCTEH, OMUCAHHBIX OKOMO AXY Z, MOPOXIEHHOIO IIOABUXKHON
TOYKOU Y YyKa3aHHBIM B TeopeMe CIoco00M, MMeeT eIUHCTBEHHYIO OOIIyIo
TOUKy. JTO OymeT mMeHHO TOuka Denepbaxa, TaK KaK B HEU KACAIOTCA JBE
PA3IMYIHBIE OKPYXKHOCTH STOTO CEMENCTBA — BIUCAHHASA U OKPYXKHOCTD J€BS-
TU TOYEK. Bavxanmas HAllla Meab — MOKa3aTh, 9TO B 9TO CEMEUCTBO BXOIAT
ellle ¥ TPU OPAMBIE, T. €. TOABMKHAA OKPYXKHOCTD TPUXK Bl «PACIPAMIAETCI),
MPOXO/Isl BCE CBOU MOMOXKEHU, ¥ DTH MPIMBIE 3aB€I0MO IPOXOAAT IEPE3 TOUKY
Denepbaxa.

[Mokaxem, Hanpumep, 4T0 npsamas AggAg — 9TO «OKPYKHOCTHY U3 HAIIE-
ro cemencTna. [lencTBUTENLHO, €CAN OMHO U3 OCHOBAHUU €BMAH, HAIIPUMED,
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ToUYKa X CTAHOBUTCA GECKOHETHO yAAJEHHOU TOYKOU npsamoun BC, To cTopo-
el ZX u Y X npespamatorca B napamieasusie BC npameie (puc. 11). Iycrs
R — Touka mepecedenns npameix XY u AgBgy. Tak xax Touku Cyg, Y,
R, X cocTaBigioT rapMOHUIECKYIO I€TBEPKY, & X — GECKOHEYTHO yaAJeHHAST
Touka, T0 CoY = Y R. Ho orpesok Cyy R napamienen orpesky BC. Crenosa-
TeabHO, npamai AgY gernT nmomonam u orpe3ok BC, a, 3HaAYUT, COBIIA AT
¢ npamon AggAg. OKPpYXKHOCTE XKe, TPOXOAAMIAI Iepe3 TOUKY Y, 7 u 6ecKo-
HEYHO YIAJIEHHYIO TOUKY X, iMeeT GeCKOHETHBIN PANUYC, T. €. BHIPOXK JACTCA
B npaMyio Y Z (B JaHHOM Caydae COBHAJAIONLYIO ¢ mpamon AggAg).

Urak, «cemencTso Pemepbaxar MOMOIHMIOCH TpeMsa mpambiMu AgAgg,
ByByg u CyCyy (npambivu, COEIUHAIOMMAME TIOTIOCHL C CEPEMHAMUI CTOPOH).

r[[OKABATEJII)CTBO IIYHKTA B) TEOPEMBI

IJTa JaCTh JOKA3ATEIbCTBA CHIBHO OTJIMYAETCA OT IMPEABIAYIIEro M3JI0-
xeuusa. Bo3aMOXHO, UCKYIIEHHBIN YUTATENb IPUIYMaeT 0oJee U3AIHoe, Gouaee
reOMEeTPUTIECKOE JOKA3ATEIHCTBO 5TOr0 dakTa. [IpuBenem Haie qoka3aTennb-
CTBO, m30eras U3INIIHEN AeTAIU3ANUAN NPeOoOPA3OBAHUM W OMHUPAACh Ha UX
reOMETPUYIECKUU CMBICIL.

BeezgeM Ha IIOCKOCTH CUCTEMY KOOPAUHAT (Z,y) Tak, ITOOLI OCh abCIHCC
coBmagana ¢ upamou AC. Ilycts Touka Y mmeer xoopauuatsl (¢,0). Torga
KOOPAWHATHI TOYEeK / m X WMMEIOT BU[

(p1t+q1 r1t+51> <p2t+q2 r2t+52>
art + by 7a1t+b1 ast + bs 7a2t+b2 ’

T. €. ABAAIOTCA APOOHO-1nHenHbIMEU pyHKImavu oT t. ([Ipegraraem aurarerio
yOequThCA B 9TOM CaMOCTOATEIBHO. )

ITokaxem, aTo cemencTBo Pemepbaxa — OTHOMAPAMETPUIECKOE CEMEN-
CTBO, ONPENENAEMOE yPABHEHNEM TPETHEN CTEICHMU.

Kak m3BecTHO, ypaBHEHHE OKPYXHOCTH, IPOXOAANIEH YE€PE3 TPH TOUKA
(z1,y1), (z2,y2) m (x3,y3), 3a0aETCA ¢ TOMONIBIO ONPEIETATELI IETBEPTOTO
nopsaka cregyomum ypasaerueM A(z,y) = 0, rge

22+y? oz oy 1
iyl o oy 1
Yy w2 oy 1
34+y3 m3 ys 1

A(xa y) =

PacknagbiBas onpepenuTens mo NepBOU CTPOKe, NpeobpasdyeM ypaBHEHUE
K BULY

s (@2 +y)+a-xz+b-y+c=0,
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z1 y1 1

rae Ko3pPUIUEeHT s = |To2 Y2 1|, €ro reOMeTPUYECKUN CMBICI — Y/IBOEH-
zr3 ys 1

Has OPUEHTUPOBAHHAS IUIONIA b TPEYTOJIbHUAKA C BepIIUHAMY (1, Y1), (T2, Y2),

(z3,93)-
Onpenenum Bu K03GPUIUEHTOB S, @, b, ¢ TPK TOACTAHOBKE KOOPJUHAT TO-
ek Y, Z u X. Tak, nHanpumep,

t 0 1
pit+q  rit+ s 1 Py(t)
S=lait+b; ait+0b; =
pat+q2 1ot + s2 1
ast + by ast + by

(alt —+ bl)(a2t —+ bz) ’

rae P3(t) — muorowien 3-u crenesu or t.

Kophuu 3namenaTensa, a Takxe t = 0o 06paianT s B 66CKOHEIHOCTh. JTO
COOTBETCTBYET OECKOHEYIHOU ILomanu AXY Z, Korga ogHa M3 €ro BepIIH
CTAHOBUTCA OECKOHEYHO yIaJeHHOU. KopHU ducauTens oO6pamaioT § B HOMb.
OTO MPOUCXOIUT B TEX CIAydasdx, KOrga ABe BepuimHbl A XY Z camBaroTCA C
onuon u3 Bepuma A ABC (B onpegenurene s fBe OJUHAKOBLIE CTPOKH).

Boraucassa rakum xe o6pasom koaddunmenTs ¢, b u ¢, HalEe ypaBHEHUE
MOXHO 3aMKUCATH B BU/E

Ps(t) 2,2 P3(t)Qs(t)
+y?) + A
(a1t+b1)(a2t+b2)($ v) (art 4 b1)%(ast + bo)?
P3(t)R3(t) P3(t)S3(t) _
(a1t+bl)2(a2t+b2)2 (a1t+bl)2(a2t+b2)2 ’
rae Q3(t), Rs(t) u S3(t) — MHOrOwIeHBI 3-U CTemeHU OT f, a MHOIOWIEH

P;(t) — obumu MHOXUTEIb y BCeX KOD(DUIMEHTOB, TAK KAK BCe OHU 0OpaIa-
I0TCA B HOMb, KOT'/[a CIMBAIOTCA aBe u3 Tpex To4dek X, Y, Z (B onpexerurene
A(z,y) ABE OAMHAKOBBIE CTPOKM).
(a1t + bl)g(agt + b2)2
Ps(t)

Oy TeHHOe TakuM 00pazom ypasaerne (a1t +by)(ast+bo) (22 +y?) +Q3(t)x +
+ R3(t)y + S3(t) = 0 onuceiBaeT BCe Hame CEMEUCTBO OKPYXKHOCTEW, 3a UC-
Ka0veHreM oaHOu Juann (npamou BygBy).

[TocmoTpuM, Kak BegeéT cebd OKPYXKHOCTD, IPOXOAAIIAA depe3 TOUKHA X,
Y, Z, xorga, gsurasces no npsamou AC, Touka Y mpoxomuT uepes TOUKy A,
T.e. coBmagaeT ¢ Toukou Z (puc. 12), u npu sTom mHOrowreH Ps(t) o6pama-
eTCsA B HOMb. B 5TOM cllydae OKpyKHOCTB (IO ABYM TOYKaM), BOOOIIE TOBOPS,
omnpeaeauTsb Heab3sa. Ho u3 coo6paxeHuil HenpepuIBHOCTY KO3MPUIUEHTOB 110~
CJIEHET0 YPABHEHUA ACHO, ITO IPUA COOTBETCTBYIOIIEM 3HAYMEHUN | DTO TOXE
OyeT ypaBHEHUE OKPYXHOCTH, IIPU 3TOM CEKYIaA Y MpeBpallaeTcs B Kaca-
TeabHy0. TakuM 06pa3oM, 310 O6yeT OKPYXKHOCTH, IPOXOAALIIAA YePe3 TOYKY

YMHOXUM 00€ JacTu YpaBHECHUA HaA 7 IIOKaXeM, 9ITO
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/A/ Y By
Puc. 12.

X u xacaromasaca apamon AAgg. [lanee, Ipu IByX KOHEUHBIX 3HAYECHUAX , KO-
raa KoagpuimeHT Opu $2+y2 oOpailaeTcsa B HOMb, 3TO YpaBHEHUE ONIpefeadaeT
npamee AggAg m CooCy. (IIpamas ByyBy ABaseTCa NpenerbHON s HAIIErO
CceMercTBa mpu t — 00.) DTH NPAMBIE, & TAKXKE BIMCAHHAA OKPYXHOCTH U
OKPYXHOCTbH JIEBATH TOUEK — ETHIPE JUHUU, COOTBETCTBYIOIINE PABIHITHEIM
3HAYEeHUAM | — UMeIOT 001y TOuKy — To4uKy Penepbaxa. [logcrasus koop-
JAUHATHI BTOfI TOYKHU B HAIll€C YPDABHECHUE, MBI IIOJIY 1AM YPDaBHEHUE OT t cTenneHn
HE BBIIIE 3, UMEIOIIEe IeTHIPE PA3AUIHbIX KOpHA. OTciona crefyer, ITo TOd-
ka Denepbaxa ABIgeTCS OOMIEN TOYKOU HTOrO CEMEUCTBA (M MOHATHO, ITO
equacTBenHON ). Ha 5TOM 10Ka3aTEIbCTBO TEOPEMBI 3aKAHIMBAETCA.

N3 Teopemsbr crexyer: 9T00OBI BBISICHUTD, IPOXOAUT JUA OKPYXHOCTD, OIU-
CAHHAA OKOJIO HEKOTOPOr'O «I€BMAHHOIO» TPEYTOIbHUKA, depe3 TouKy PDenep-
6axa, JOCTATOYHO IPOBEPUTH, IPOXOAUT JU €r0 CTOPOHA (KaK MpAMas) depes
COOTBETCTBYIOUUY TIOIOC.

3AIAYA 10. [JokasaTh, 9TO OKPYKHOCTH, OMUCAHHASI OKOJIO TPEYTOIbHU-
Ka C BEPUIMHAMHI B TOYKAX KACAHWUA BHEBIUCAHHBIX OKPYXHOCTEU CO CTOPO-
vamu A ABC, npoxoauT depes Touky Penepbaxa.

[Ipenmaraem 9uTaTeNI0 CAMOCTOATEILHO PEMIATH DTY 3aAaTy.

Bor eme HeCKOIbKO HHTEPECHBIX (DaKTOB, HA ] KOTOPBIMA MBI IIP€/JIaTaeM
7
noaymars autarenio. (O603HAMEHU TE XKe, ITO U B TEOPEME. )
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3AIAYA 11. JokazaTs, uTo Tpeyroabuuku XY Z u AggBgoCop mepcrek-
TUBHBI, T. €. npaMmbie X Agy, Y Byg u ZCyy nepecekaroTcsa B OJHOU TOIKE.

3AAYA 12. [lokasaTh, YTO TPU NPAMBIE, COEAWHAIONINE BEPUIXHBI TPeE-
yroabauka ABC ¢ OJHOMMEHHBIME TOJIOCAMY, IOPOXK JEHHBIMUA TPEYrOJIbHU-
koM 2KeprouHa m CEpeqUHHBIM TPEYTOMbHUKOM, MAPAJIETbHEL.

3AIAYA 13. [okasaTh, 9TO OKPYXKHOCTh, IPOXOAAIIAA I€PE3 TOUKY Ka-
CAaHWA BHEBIUCAHHOU OKPYXHOCTU CO cTOpOHOU A ABC, TOYKy KacaHUs dTOU
Xe BHeBHHC&HHOﬁ OKPYXHOCTHU C OKPY2KHOCTBIO AE€BATU TOYCK U TOIKY KacCa-
HIUA BIMCAHHOU OKPYXHOCTHU C DTOU CTOPOHOU, IPOXOAUT {epe3 TOUKy PDen-
epbaxa.

BALAUA 143, OTpasuM CTOPOHBI OPTOTPEYTONbHUKA (IPIAMBIE) OTHOCH-
TeJbLHO COOTBETCTBYIOIINX CTOPOH TpeyroabHuKa 2Keprouna. [lokasars, 9T0
TPU MOJIyYeHHBIE TAKUM 00pa3oM IpsAMbIE 00pa3yl0T TPEYrOJbHUK C BEPIIU-
HAMY HA BIUCAHHOW OKPYXHOCTH.

3AMAYA 15. (Apyeoe onucanue cemeticmea Detiepbazra) lycts o A1 B1Cy
TOMOTETUYICH TPEYTOJIbHUKY }KepPOHHa C IEHTPOM IrOoMOTETUM B UEHTPE BIIN-
camaon okpyxuoctu I. UssectHo, wro npameie AA;, BBy u C'C] nmepeceka-
orca B oguon Touke. O6oszuadum X, Y, Z TOYKM MX NEPECEeYeHUs ¢ COOT-
BeTcTByIOmEuME cTOpoHaMu Tpeyroabauka ABC. [lokasaTb, 9TO CeMEUCTBO
OKPYXKHOCTEH, OMMCAHHLIX OKOJIO TPEYTOALHUKOB XY Z, COBHAJAET C CeMeu-
crBoM Penepbaxa.

$)dra 3agaua mpemraramace Ha XLI Mex 1yHapOOHON MaTEeMATHIECKOU OJMMIIUALE

(Ceya, 2000 T.).
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Anropurm EBkimpa, nenuble npobu, dmcia
PdubdonaTIM 1 KBaIPUPOBAHIE MTPAMOYTOJNLHIKOB

C.B. l'amxkos

1. Aroput™M EBKINIA U KBAIPUPOBAHUE IIPAMOYI'OJLHUKOB

CBOU 3HAMEHUTHIN AJITOPUTM EBKIMI IPUAYMAJ IS PEIIeHUs 3a0a9U O
comsMepuMOCTH ABYX oTpe3koBl). OGmel Mepoil OTPe3KOB ¢ AruHaMH | 1 I
HA3BIBAETCA TAKOU OTPE3OK IIMHBI |, KOTOPBIM MOXHO YIOXUTEL 663 OCTATKA
KaK B IIEPBOM OTpe3ke (04eBuHO, poBHO 1/l pa3), Tak u BO BTOpoM (COOT-
BETCTBEHHO l9/l pa3s).

Kaxk usBecTHO, airopurm 3aKka04aeTcsa B ciaegyiomeM. MeHbmmi oTpe3ok
(pmuEbL l9) ykaagsiBaeTcs B GoabiieM (AauHbL []) MAaKCUMATbHO BO3MOXHOE
GUCI0, CKAXKEM G1, Pa3, MOCJAE FIero OCTAETCA OTPE30K IIWHBL I; — a1ly, KO-
TOPYI0 0003HAaIMM [3 (Ha aarebpamvIecKOM A3BIKE DTO HABBIBAETCA NEJECHUEM
¢ ocratkom). OTPeE30K I3 yKIAABIBAETCA, CKaXEM, 2 Pa3 B OTPE3Ke lg, U T10-
Jy9aeTca B OCTATKe OTPe3oK ly. [loToM oTpesok [y yKIAMBIBAETCA a3 pa3 B
OTpe3Ke [3, U IOAyIaeTCa B OCTATKE OTPE3OK 5 U T. 1.

KcraTu, cam EBkaug vHAYKIIUIO HE TPOBOAWI, & TOBTOPHII IIAT AJATOPUTMA
TPHU pasa, # MBI TOXE TMOCIEAYEM €My B 3TOM. PaboTy aaropuTM 3aKaHIABAET
HA TOM IIare, CKaXeMm ¢ HOMePOM k, KOra MOy YeHHBIN Ha MPEAbIAYIIEM [Iare
OTPEe30K lj 41 YKIAABIBAETCA HA OTPE3Ke Iy poBHO ay = li/l4+1 pa3. Torna B
KadecTBe 00mern Mephl [ OTpe3koB [y u lo 6epeTcs OTPe3oK k1.

B coBpemenHOU TEpMUHOIOrMM AJIUHY OTPE3KA lr+] — OOWEH MepBI OT-
peskoB [ u ly — HasbBaroT HanboabmuM o6muM geaurerem (HO/M) Iy u ly u
o6ozuagaior (I1,[s).

O6o3uaaum e(m,n) 9IucIo Wwaros arroputMa EBKIMAA, TPUMEHEHHOTO K
HATYPAJIBHBIM IUCIAM 1M U M. JCHO,9TO BBeIeHHAA (PYHKINUA CUMMETPUIHA,
T.€. HC MEHACTCA IIPU NIEPECTAHOBKE CBOUX APTyMEHTOB, U 3aBUCHUT TOJBKO
OT OTHOUIEHUA 1M /7.

YCam ou csoit MeTO[ alrOPUTMOM KOHEYHO He Ha3BbIBAJI, TEPMUH DTOT CTaJ MOMYJIAPEH
B HallleM BEKE M IPOUCXOAUT OT UCKAXKEHUsA uMeHU Aub XOpPe3MU — XKUBLIEIO THICATY JeT
Hazaj B XOpe3Me BBEIAAOIIEr0CA MATEMATHKa, HA3BAHUE OTHON U3 KHUT KOTOPOr0 JaJ0 UM
LeJoMy pas3felry MaTeMaTuKu — aarebpe.

MaTemaTuyeckoe npocsewenne, cep. 3, sbin. 6, 2002(93-115)
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Anropurm EBkmuga — ogun u3 Hamboaee 9acTO yOOTPEOIAEMBIX B MATe-
mMaTuke u ar0as nadgopmanua 0 GyHKumu e(m,n), ONeHUBAIMWEN CKOPOCTH
ero paboTsl, maTEepecHa. O IHAKO, HECMOTPA HA MIPOCTOTY ONPeIeJeHu, (DyH-
kuua e(m,n) BegeT ce6s O9eHb HEPEryJSAPHO U C TPYAOM MOAAACTCA UCCIe-
noBaruio. [lo cux mop HamboJee M3BECTHBIM PE3YyJbTATOM O HEW OCTAaeTCA
HallJeHHAS B IepBoil moaoBuHe 19-T0 Beka?) onemka

e(m,n) < [logy(vV5(max(m,n) +1/2))] — 1,

rae ¢ = (v/5 + 1)/2 — mak HaseBaeMoOe 30J0TOE ceveHue, a |a| — meras
9aCcTh YMCIa . [[pyruMu croBaMm, 9uciIo gereHuu B aaroputMme EBKiaumga Ha-
XOX IeHus (1m,n) He IPEBOCXOAUT

[log, (\/g(max (m,n)+1/2))| —1,

OpUYIEM OIEHKA TOYHAS, B 9€M MBI CKOPO yOeammcs.

Pa6ory amropumrma EBkampa MOXHO HPEICTABUTH TAKXKE CICAYIOMIAM
06pa3oM: B IPAMOYTOIBHUK pas3Mepa [y X lo yKIAABIBAEM (1 KBAJIPATOB Pa3-
Mepa, l9 X l9, B OCTABIIMUCA TPAMOYTOJBHUK pasMepa lo X I3 yKIanbIBaeM ag
KBaIpaTOB pasmepa l3 X [3 u T. ., TOKA HE MOKPOEM IPAMOYTOJBHUK Pa3Mepa
l1 X lo xBagpaTamu k pasHBIX pa3sMepOB B 0OIIEM KOAUYIECTBE a1 + ... + @k
ITYK.

O6o3uaaum F(m,n) HaMMeHbIIEE TUCIO0 KBAAPATOB B MOLYy9IEHHOM C IIO-
MOUIBI0 ATropuTMa EBKINIA HOKPHITUU NPAMOYTOIBHUKA PA3MeEpPa 1 X N.

B pomonuenue x BepxHeU omeHKe pyHKIuuU e(m,n) gasee 6ygeT JOKA3aHA

TaKXe IBOUCTBEHHAA K HEU B HEKOTOPOM CMBICJE HUXKHAA ONEHKA (DYyHKIAH
E(m,n)

E(m,n) > [log,(V5(max(m,n) — 1/2))],

CIpaBeqIuBas IPU JIOOBIX B3AMMHO IPOCTHIX M, N. ByaeT moka3zaHo Takxe,
9TO YKA3aHHAA OIEHKA TOTHAS], T.€. OHA NOCTUCAECTCA A OECKOHETHO MHO-
TUX 1M, 7.

Bompoc o ee mocTuXUMOCTEH XOTA OBl MO MOPAAKY VIS HTPOU3BOIBLHOTO
3HaveHna max(m,n) He aceH. Bam3ko K 3TOMy BONPOCY CTOWT MOCTABIEHHASA
H. M. Kopo6osem® npo6aema o CYWUIECTBOBAHUU [Jis JIOOOrO 7 TAKOU Ipa-
BUILHOU APOGH M/, 9TO B €€ PA3JOKEHUU B LENHYI0 APOOH BCE DIEMEHTHI
OyyT OFDAHUYEHBI, U TOLA

E(m,n) < Clogn, e(m,n)< clogn,

rae ¢, C' — HEeKOTOpbIE KOHCTAHTHL.

D UsBecTHBIM dpaHIy3CcKIM MaTeMaTHKOM Jlame.
3B mpomwtom mo6euTerem mepsoil MOCKOBCKOM MAaTeMATHIECKOH OIMMIIAA, I, HBIHE H3-
BECTHBIM CIENUATACTOM II0 TEOPUU IUCEN U BEIMUCINTEILHON MATEMATHUKE.
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Eciu camraTh membio aaropurMma EBKAWgA MOKPBITHE MPAMOYTOJLHUKA
KBaIpATaMM, TO OH AEUCTBYET KAK «XKaJHBIN a.JII"OpI/ITM»4)I HA KAaXOM IIare
IIOMEIIAET B MPAMOYTOJBHUK HA CBOOOMHOE MECTO KBAIPAT MAKCUMAJIbHBIX
pasmepoB. Ha mepBLIN B3TIAL KaXeTCA, 9TO OH CTPOUT MUHUMAJIBHOE TI0 YUd-
CJIy MCIOAB3YEMBIX KBAAPATOB MOKphITHE. O MHAKO DTO HE TAK U B 3TOM MbI
ckopo ybeammcs. [losromy mmeer cmbica o6o3uaauTs K (m,n) HamMeHblIee
YUCIO0 KBAJAPATOB B MOKPBITAU MPAMOYTOJIbHUKA pPasMepa m X 1 U PacCMo-
TPeTh 3a4a9y O BEIYUCICHUM STOU BEJUIMHBI. B 001eM cilydae OHA OKa3bIBa-
€TCsA YPE3BLIYANHO TPYIHOU.

3A1A4A 1. okaxwure, aro K(5,6) =5, E(5,6) = 6.

BosaukaeT BOIpOC: a MoveMy MbI IPEATIONAraeM, ITO 7, 7 — HATYPaTb-
HbIe, MOXET OBITH UMEET CMBICA TAKXKe PACCMOTPETH 3a4ady O pa3OueHur Ha
KBaPATHl MPAMOYTOILHAKOB U ¢ HeCOm3MepuMbiMu cTopoHaMu? OTBeT Ha
DTOT BONPOC AaeT AokaszaHHad B Hadase 20-r0 BeKa M3BECTHBIM HEMEIKUM
maTemaTukom M. [leHOM Teopema O TOM, 9TO €Cau NPAMOYTOJLHUK pPaspe-
3aH IPOU3BOIBLHBIM 06pPa30M Ha KBAJAPATHI, TO €r0 CTOPOHBI COM3MEPUMEI CO
CTOPOHAMM BCEX DTHUX KBAAPATOB U APYT C APYTOM.

PaccmoTpum Temeps caeayommil Kaac¢e MOKPHITHE (B APYrOM TEPMUHO-
Joruu — pa3sOMeHuy Wi Pa3pe3aHuu) IPAMOYTOJIbHUKA. Paspexem mpamo-
YTOJIbHUK Ha [Ba OPAMOYTOJIBHUKA, IOTOM KAKOU-HUOYIb U3 HUX Pa3pexeMm
HA [IBa NMPAMOYTOJBLHUKA W TAK Jajee [0 TeX IOP, MOKa He MOLy<YuM pas3Oum-
€HMe MCXOJHOr0 MPAMOYTOIBHMKA HA KBaApaThl. Takue pa3zOueHus Ha30BEM
PUILOTUHHBIMY Pa3OUeHUAMY (MOKPHITAAME) U 0003HAYUM MUHAMAIBLHOE “H-
CJI0 KBAJPATOB B TAKOM Da3bueHuu mpAMOyroabHuKa m X n aepes H(m,n).

Jlerko mpoBepuTH,9TO BCE BBENEHHBIE (DYHKIIUY CUMMETPUIHBI M 3ABUCAT
TOIBKO OT OTHOWIEHUA M /N, MOITOMY jajlee MbI OyIeM MIpPEANoIaraTh, ITO
™ ¥ N B3aUMHO IPOCTHL, T.€. HE UMEIOT OOIIEro AEIUTeNsd, OTIAIHOrO OT 1.
Manee OygeT mokaszaHO, 9TO BO3MOXHBI HepaBeHcTBa, K(m,n) < H(m,n) u
H(m,n) < E(m,n).

Mpur Bepaemcs k pyukumam K (m,n) u H(m,n) mosgree, a cenmdac moKa-
xeM, Kak Gyskuun F(m,n) u e(m,n) CBA3aHBI ¢ BAXHBIM IOHATHEM [EITHOU
apobn.

2. AgrorutM EBKJUIA U IENHBIE IPOBHU.

[MousaTre menuON APOOGU OMHO U3 BAKHEUIINX B MATEMATHUKE, €My IOCBI-
mensbl neasle kHuru (Hanpumep «lemnbie apo6m» A. . Xununna) u MHOrUME
cratbm B xypHane «Kpanm (manpumep E. M. Hukummna u 10. B. Hecrepenko

DTepMun «KaIHBI AICOPUTM» YIOTPEOIACTCA B CEPHLE3HOM CMBICIE A OGO3HATEHNA
MOAOOHOTO THUIA AITOPUTMOB.
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B NeNe5. 6 3a 1983 r.). [lamee MbI paccka)eM O HEKOTOPBIX MAJIOU3BECTHBIX 3a-
Jad9ax, CBA3AHHBIX C HEMHbIME APOGAMEU u aucaamu PuboHaTIm (0 HUX TOXKE
manucanbl kauru, Hanpumep H.H. BopoOneBriM, k0TOpas Tak m HA3BIBAET-
c1 — «ducaa Pubonaq4nmy).

3aMeTuM, 4TO €CIU B MPOIEcce MPUMEHEHU aIropurMa EBKinga K 4u-
craMm [ u lg B pe3yapTaTe NOCIe[OBATENIBHBIX ISJICHAN C OCTATKOM MOy 9aeTCsA
HOCIEI0BATEILHOCTh YaCTHBIX A, . . ., 0k, TO APOOL 1 /lo paBHA Tak Ha3BIBA-
€MOU LEMHOU APodu

oot —
ag

ITO JErKO M0KAa3aTh, IPOBEPAS MOCIE0BATENHHO, ITO

l; 1
i =a; +

a1+

i=k, ... 1.
lit1
1
ak

[TosTOoMy sICHO, 9TO IPOU3BOIBHYIO (KAK MPABUILHYIO, TAK ¥ HEIPABIILHYIO)
MOJOXUTEIBHYI0 APOOh MOXHO IPEICTABATEL B BUJE IEMHOU APOOU C HATY-
PATBLHBIMY JJIEMEHTAMHU @

oot —
ag

rae Bo3MOXHO ¢ = (. 3ammch 4uciaa B BHUe IMEMHOU Apo6M HEOMTHO3HAYIHA,

TaK KaK
1 1

ag (ak—l)—}-%

YTo6bI cHeraTh ee OMHO3HAYHON, JaJee UCIOIb3YEeM TOMBKO 3AMUCh, B KOTO-
pOU mocaenqHUM daeMeHT a; 7 1. Bygem mcnonas3oBaTh Takke COKPAIIEHHYTO
3aIUCh TEMHON Apoou:
1 1 1

ot ot Tar

C oObsBiIeHNEM OJHO3HAYHOCTY 3AIUCH YUCAA B BUAE MEMHOU APOOM MBI MO-
TOPOMUINCH, TAK KAK MOXHO PACCMATPUBATD IEMHBIE TPOOU ¢ HEIETBIMY DI~
MerTamu. Ho s npo6en ¢ HATYpaJbHBIME DIEeMEHTaMu 5TO BepHO. /lencTsu-
TEIHHO, U3 PABEHCTBA

ay +

A 1
— =q .
I 1+ I
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CIefyeT, 9TO a PABHO LeJou JacTu npobu [ /ly, Tak Kak Apo0b

1
o+ —
2+ 1
et —
aj
OYEBUTHO MeHbIIE 1, ¥ MO3TOMY ONpERensieTcs OJHO3HATHO, OTKY A CIEYeT,
9T0 U APOOb

az +
a3 + — 1
ak
ONIPENeNACTCA ONHO3HATHO, 3HAYAT AHAJOTHIHBIM OOPA30M MOJIYdaeM, UTO
DIEMEHT (9 ONPENEeNAeTCA OMHO3HATHO, U T. I.

[Tosromy must 000U HOJMOKUTEIBHOU APOOU T = M /M ¢ HATYPAIbHBIMU
YUCAUTENEM U 3HAMEHATEIEM OJHO3HAYTHO OIPEIeIeHa KAK BBICOTA (HCI0 DTa-
xen) e(r) Tak u cymma snemenTos F(r) mzobpaxaromen ee nenHou apobu ¢
HATYPaJIbHBIMU 3JEMECHTAMMU. HCHO, 9ITO YKAa3aHHBIC BEJIUIUHBI COBIIQAAX0T C
BBEe/[EHHbIMU paHee ¢yHKumamu e(m,n), E(m,n).

Pasymeercs, arropurm EBkiauga 3akamauBaeT pabOTy HE BCErna, a JUIIb
KOra OTpe3ku l; u lp comsmepuMmbl, TO eCTh Korga oTHomenue [i/ly — pa-
OUOHAJBHOE UCJIO ¥ TOJBKO B DTOM CIy4Yae COOTBETCTBYIOMIAA IEMHAA 1POOb
O6ymeT xkoHedHOU. Kcam X)e ymoMaHyTOe OTHOIIEHWE UPPAIUOHAIBLHO, HAIIPHU-
Mep oTHoUIeHre GOKOBOU CTOPOHBI PABHOOEIPEHHOIO TPEYTOIBHUKA, C YIVIOM
72 rpagyca mpu OCHOBAHUY K 9TOMY OCHOBAHUIO, TO ajdroputMm EBkiaumga 6ymxer
paboTaTb 6€CKOHETHO U MOPOAUT OECKOHEYTHYIO IIEMHYI0 Ap00b, B pacCMaTpHU-
BAEMOM CJIydae BECbMa 3aMeYATEeNbHYIO

1
1+

1+

1
1+...

3AJTAYA 2. Haugure reoMeTpudecKu, 9eMy PaBHO OTHOIIEHUE GOKOBOU
CTOPOHBI K OCHOBAHWIO B YIIOMWHABHIEMCA BBIIIEC TPEYTOJNBbHUKE U TOKAXUTE
€ro UPPANUOHAIHHOCTD, HE MOIB3YACh aaropuTmMoMm EBkiaunma.

Msr He OyzeM KacaThbCs 3€Ch BOIPOCA O CXOAUMOCTH O€CKOHEYHBIX IIEIl-
HBIX ,qpo6eﬁ5), HO BCe Xe 3aMeTHuM, ITO B PACCMaTPUBAEMOM CIydae 3Ta IPoOb
paBHA Mpenery MOCAe[OBATEILHOCTY KOHEYHBIX IEHBIX Ap0o6en

1 1
71 9 sy ]. +
1+ —— 1+...+

11
t1

1
1, 1+%, 1+ ——, 1+

1
1+

1’
1 1

%) Cu. 06 2TOM, HAIPUMEp, YIOMUHABLIYIOCA KHUKKY A. . Xununua.
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TaKXke BEChbMa 3aMeYATEeNbHBIX. Ecam 0603HAYMUTE 1-10 ApOOh B 3TOU MOCTe-
IOBATEIHHOCTH YePe3 ¢, 1 mpeobpa3oBaTh €€ OT N-ITAKHOTO BUIA K OOBIK-
HOBEHHOMY, TO HoiayduMm apobs G, /F, = ¢,. CpaBuusas cocegnue apobwu,
3aMevaeM, ITO
1
n:1+¢ s Fp=Gno1, Gp=Fy1+ Gp1.

n—1

Ilocnenuee cooTHOmEHWE MOXHO Ipeobpa3oBaTh K BUAY Fi1 = Fi_1 + Fy,
U 3aMEeTUTh, 9TO ¢ = Fp 1/ F),.

3. HncaA ®PUBOHAYYU

[MocrepoBarensuocts {F,}, onpegenennas pasencrsamu Fy = 0, F; = 1,
F,=F, 1+F, o,n=23,..., — 5TO U €CTb 3HAMEHUTAA TOCJEIOBATENb-
nocts PuGonaaan’).

O6o3Ha9as mpegen moCaeq0BATEILHOCTH Py 9€Pe3 ¢ U MePEXOIs K IPEIey
B 060MX 9aCTAX PABEHCTBA

1

¢n—1 ’

¢n =1+
MOJLy9aeM yYPaBHEHHE
1
g )
Yy KOTOPOr'O Ha POJIb ¢ TOAUTCA TOJLKO MOMOXUTEIbLHBIA KOPEHb

¢=(V5+1)/2

p=1+

— 30JI0TO€ Ce'IeHue. 7)

Cpeau orpomuOro wuciaa GpakToB 0 unciax PuboHATIN HAM TOHAJOOATCA
TOJNBKO TPU, KOTOPHIE MBI CEUYAC U AOKa,)KeM.S) Heckoabko yTBEpX aeHun,
KOTOpBbIe He Oy1yT UCIOIL30BATHCA fajee, MBI IpuBegeM 0e3 10Ka3aTelbCTBA
B BHJe 3a1at, B TOM 4ucjie 1 000CHOBaHUE IIPOBEJEHHOT'O BhIIIE IIPefeJbHOI0
rnepexoja.

JIEMMA 1. Jas uuces Pubonaguuu cnpasediusbl MorcIecmeso

Fn+m:Fan+1+mean

% Oma mossmracs B 13 Beke B xumre Jleonap 1o Ilusamckoro, mo npospuiy Pubonavuyu, B
3aja4Ie, B KOTOPOU IILIa PedYb O PA3MHOXEHUN KPOIUKOB.

O poam >TOro 9MCIA B MATEMATHKE I B UCKYCCTBE CM., HAIIPEMED, 3aMeIaTeIbHbIe KHUIH
[.1Iuno «'eomerpusa u uckyccro» u kuury I'. Kokcerepa «BBenenue B reoMeTpuion.

®) lokasaTebCTBA MEPBEIX ABYX (PAKTOB, TAKKE KAK ¥ PEIICHHA GOJIBIIMHCTBA CIELy-
OMUX Jagee 3a4ad, MOXHO Hautu B ynomumHasmencsa kuure H.H.BopoOvesa, a Tperun
daxkT — B BEmEeqmen B cepuu «Bubamoreuka Ksanta» xuure P. Xoncbeprepa «3agadnm ¢
U3IOMUHKOWY .
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U HEPABEHCINBO

Fn+m < Fn+1Fm+1 < Fn+m+17
8 KOMOPOM A€B0E HEPABEHCMEO 00pawaemcs 8 pasencmeo npu m = 1 uau
n =1, a npasoe — npu m =0 uau n = 0.

[loka3aTeabCTBO TOXKAECTBA MPOBEAEM WHIYKIIUEN O M. ba3a MHIyKIun
apu m = 1,2 049eBUAHO CIPABEIINBA, & [JIA BBIMTOJIHEHWSA WIAra WHIYKIWQ
MTOCTATOYHO MPOBEPUTH PABEHCTBO
Fn+m+1 = Fn—l—m + Fn+m—1 = (Fan+1+Fm—1Fn) + (Fm—an+1+Fm—2Fn) =

= (Fm + Fm—l)Fn—l—l + (Fm—l + Fm—Q)Fn = m—HFn—H + Fin By
HepaBeHCTBO crenyeT U3 TOXAEeCTBa TaK KaK
Fn+m+1 = Fm—HFn—H + Fi P,
Fn+m = Fan—l—l + Fip—1Fp < Fan—H + Fm—an—H = Fn—l—lFm—i—l-

Caenyromas JeMMa TOBOJIBHO YAWBATENBHA: B HEU ILEJ0O€ TUCIO BHIPAXKA-
eTCcd depe3 UppaluoHaAJIbHOE.

JIEMMA 2. Cnpasedausa Fopmyaa Bune?)
_ "= (=9)™"
F, = NG .

Joka3aTeabcTBO TakXke IPOBEIEM M0 MHAYKIWH. Ba3a MHAYKIUA TP 1 =
= 0,1 oueBUIHO CIIPAaBEIINBA, TAK KaK

1+v5 1—+5
p—(-=¢)' T3 T3 _1
NG NG ’
a rZUMI BBIIIOJITHEHUA 1IIar'a I/IHrlIyKHI/II/I AOCT&TO‘IHO HpOBepI/ITI) pa.BeHCTBa

¢2 :¢+17 (_¢)72 = (_¢)71+17

"3 HUX BBIBECTU MOICHHBIM YMHOXECHUEM DABEHCTBA

P =g g (<) = () T ()

1 3aME€TUTDH, ITO TOr'ga

il ) BNl o) N )
NG NG NG '

JIEMMA 3. Hepasencmso F,, < m cnpasedauso mozda u moavko moada,
Ko20a

Fn+1:Fn+Fn—1:

n < [log, (V3(m +1/2))).

Hepasencmeo F,, > m cnpasedauso mozada u moavko mozda, koeda
n > [log, (V5(m —1/2))] + 1.

) Bune — ¢dparnysckun maremaTuk 19 Bexa.
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[1a moxasaTerbcTBa HEpenuieM HepaBeHCTBO Fj, < m ¢ momompio Gop-
Myl Bune B Buge

n __ (_ —n
¢ \(/5@ <m,
9TO PAaBHOCUIHLHO HEPABEHCTBY
n _\—n 1
¢—\/5 <m—+ ( 3)5_) <m—+ 5 s
TaK KaK eCiu
L L
NG <m-+ 5
TO
n_(_\—n _\—n
Fn:7¢ \(/;5) <m+%—( 3)5 <m+1,
u s3uaqanT F, < m. HepasencTso
L L
NG <m-+ 2
PABHOCHIBHO

n < log, (V5(m +1/2)),

a 3HAYUT U HEPABEHCTBY
n < logy (V5(m +1/2))],

Tax Kak log, (v/5(m +1/2)) He MOXeT 6BITH TEMBLIM THCIOM, BEIb B MPOTHB-
HOM CIIydae

¢b 1
%_m—i-Q,
OTKYZIa
ko ok —d)"
Fk:%:m—i_%_(% =m+a 0O0<a<l,

9TO HEBO3MOXHO, TaK Kak Fj — menoe 9ucio.
Bropoe yTBepX geHUE JEMMBI OYEBUIHO PABHOCUILHO IIEPBOMY.

OTMmeTuM, ITO U3 JEMMBI 3 BEITEKAET, ITO MOCIEL0BATEIbHOCTD
®(m) = [log, (V5(m + 1/2))]
o6paTHa K nocaegoBaTeabHOCTH PuboHawanm F), B TOM CMBICTE, ITO
O(F,) = n.
3AMAYA 3. Ilposepbre, uTo F), — Oauxkauuiee meioe K GUCILy ¢”/\/5
3AAYA 4. [lokaxure, 9ITO

Fm—HFn - Fan—H = (_l)an—m-
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JIEMMA 4. Cnpagedausbr moxcdecmea
anl/Fn + anl/FnJrl = (FnFn+1 + (_1)n)/FnFn+1a
Foo/Fo+ FuFopy = (FuFoyy + (—1)") /B, Fy s,
anl/Fn + Fn/Fn+2 = (FnFn+2 + (_1)n)/FnFn+27
Fo 9/Fp+ Fuy1/Fpyo = (FuFpyo + (—1)") /F Fryys.
[l mOKa3aTenIbCTBA MEPBOT0 W3 HUX MEPENUIIeM ero B B
Fy 1Fh1+ Fy \F, = F,F11 + (—1)",
MOTOM B BHU/IE
Fy 1Fyy1 — F2=F, 1Fyi1 + (Fu1 — Foy1)Fy = (=17,
7 3aMETHM, 9TO TOXJIECTBO
Fy 1Fp 1 — F? = (-1)"

ABJIAETCA IACTHBIM CIy9IaeM TOXAeCTBA MPEABIAYIIeH 33,1291,
[lia moxaszaTerbCTBA BTOPOrO TEPENuIIeM ero B BUIE

Fo 9Fy 1 +F? = F,Fp o + (—1)",
u npeobpa3yeM K yXKe 3HAKOMOMY BUIY
F? _F, \Fp = (—-1)""
[ist ToKa3aTersLCTBA TPETHErO MEPENUIeM ero B BUIE
FryoFp1+ F} = FyFyyn + (—1)",
u npeobpa3yeM K BUAY
Fooly | — FuFyy = (—1)",

KOTOPBIN ABIAETCS JACTHBIM CIYIAEM IIPEABIAYIIEH 3aJa4M.
[asa moxaszaTeabCTBa MOCAETHErO TOXIECTBA IEPENUIIEM ero B BUE

Fn—QFn—l—Q + FnFn—l—l = FnFn+2 + (_l)n-&—l’
u Ipeobpa3yeM K yxKe 3HAKOMOMY BHUIY
FyFop1 — FogoFpy = (-1

3ATAYA 5. BuiBegure u3 mpeabIayInen 3aIa9d TOX IECTBA

o (="
¢n+1 ¢n - FnFpi ) ¢n+2 ()bn - FuFpis )

_1)n+1

a M3 HUX — MOHOTOHHOCTH IOAIOCAEA0BATEILHOCTEN {Poy } U { oy 11 }. Omum-
pasiCh Ha MOKA3AaHHBIE YTBEPXKJIEHUA, TOKAKUATE CXOMUMOCTD IOCIETOBATENb-

HOCTH {¢bp, }

3AIAYA 6. Jokaxwure, aro (Fy, Fi1) = 1.
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3ATAYA 7. Ecau npogorXuTh HOCAEI0BATEILHOCTE PUOOHATYIN B «OTPH-
LATEJbHYIO» CTOPOHY C cOXpaHeHueM paBeHcTBa Fj, + Fy 11 = Fj o, TO 6yayT
BBINOJHATHCA paBeHcTBa F_j_1 = (—l)kF k U COXPAHATCA BCe (POPMYJBI IIpe-
OBIIYIIAX 33,044

Caenyromas 3amada 0600maeT 06e mpeabIyiume.
3ANAYA 8. (Jhoxa.) Noxaxure, 910 (Fp, Fin) = Fpy -

3AIAYA 9. [oxaxure, 9To pasnoxenue uuciaa F, 3/F, B nenunyo apobb
uMeeT BA[J
1 1
44 Hatay)
rae k =1+ m; a, =0, eciu n = 3m; ap = 1/3, eciu n = 3m + 1; a, = 1/5,
ecau n = 3m + 2.

4. IIEOHBIE APOBU U YUCJTA PUBOHAYYIN

Henuyo apobb

e —

an
MOXHO paCCMaTpuUBAaTH C IIPOU3BOJNBHBIMHU, & HE TOJBKO HATYPAJBHBIMHU 3JIE-
MeHTaMu. ECIu BBIMOAHUTH BCE AEUCTBUSA, YKA3aHHBIE B HEU, TO €€ MOXHO
HpeO6paBOBaTI) B O6bIKHOBeHHyIO; BBIDAXCHUEC €€ IUCANUTENI U 3HAMECHATEIA

qepes ag, a1, - - - , Gy 0003HAIUM

[0, ... ap) U [a1,. .., ap].
Acuo, uro BoIpaxkenue [ag, ..., a,] OpencTaBiieT u3 ce61 MHOTOWIEH OT
HepeMeHHBIX dg, . . . , Op. HEIoCpeaCcTBeHHO IIPOBEPACTCA, YTO
[, ... an] = aglay,...,an] + [az, ..., ay].

MoxHO cuuTaTh, YTO HTO PABEHCTBO CIPABENINBO U NPU N = 1, ecan mocIe-
HEU CKOOKEe B DTOM CJIydae IPUNUCATH 3Ha4deHue 1.
[Ipumensas aaroput™m EBKiauga K IuciuTenio U 3HAMEHATETIO Apo6u

[ag, - --,an]
7
[a1,...,an]
P,qe qucia a; — Ha,Typa,JIbeIe, 33,Me‘{a.eM7 9TO OHAa HeCOKpaTI/IMa, TaK KaK B

pesyabTaTe ero paboThI MOLYyYaeTCa KAaK Pa3 HenHada apobb

1
ap +

a1 +
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u
([ag, ... anl,[a1,. .. an]) = ([an-1,anl, [an]) = ([an],1) = 1.

JIEMMA 5. Yucao odnousenos 6 mmozousene [ai,...,an| pasno Fpii u

nPpU A0O0BIL HEMYPAALHVIL A1, . . ., Gp CNPABEJAUBO HEPABEHCNEO
Fn+1 < [al, P ,an],
KOTOPOE 00PAWGEMCS 8 PABEHCINEO AUWD NPU A1 = ... = Gy = 1, U HEPABEH-
cmeo
[alu cee 7an] < F1+a1+...+an7

KOMOPOE 00PAWAEMCA 8 PABEHCTNEO NPU A1 < 2, Up L 2,09 = ... =ap_1 = 1,

a maxace npun =1, a; = 3.

JOKA3ATEJBCTBO. IlepBoe yTBepXaeHUE JeMMBI CIeIyeT U3 BTOPOTO,
MOTOMY MOCTATOYHO MOKA3ATh WHAYKIUEN TIO 7, ITO

Fn+1 < [ala cee aan] < F1+a1+...+an7
IIpUYIeM PABEHCTBO
Fn+1 = [al, . ,an]
CIIPABEIUBO JUIIb IPU 0] = ... = G, = 1, a PABEHCTBO
[ala cee aan] = F1+a1+...—|—an
— JIUIb PA @] = ... =CGp_1 =1, Ay K2, mu a1 =2, @3 = ... = ap_1 = 1,

ap <2mwmn=1,a =3.

Y nobHo HaUYMHATE MHAYKIUIO ¢ nn = (), moraras ¢GopMaIbHO KaK ¥ PAHbIIE
[a1,- .. an) =1, Fliq,+. +a, = F1 = 1 npu n = 0, Torga sepaBeHCcTBA JEMMbI
0YeBUIHO 00PAIIAIOTCA B PABEHCTBA. 3ameTuM, 4T0 F, = k—1upu k = 2, 3,4,
a motoMm Fj > k — 1, Tak Kak

Foon=F+F12k—1+k—-2>k

(31€Ch B HEABHOM BU/I€ TOXE MPOBOAUTCA WHIYKIIUA).
Basa wnayknum (n = 0, 1) Teneps o4eBHAHA, TaK KaK

Fo=1<a; < Fiyq-
IIposegeM MHAYKIHOHHBIN epexo. CorlacHO paBeHCTBY
[a1,...,an) = a1]ag, ..., an] + [a3, ..., ap)
7 TIPEANOJOXKEHWIO UHAYKIUY CIPABEIINBLEI HEPABEHCTBA,

F, < [az, e aan] <Fiiatotan, Fno1 < [a?n S aan] < Flyast.tans
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CIEJOBATEILHO,
Foii=Fy+ Fy 1 <ag,...,ax] +[a3,...,a,] <a1,...,6,] =
= al[aQ, e aan] + [a'37 ce 7an] <a1Fiiat.tan T Fliast.tan <
< Foyt1F1vast.4an + Foy Fltas+.+ans
u paBeHcTBO Fy 1 = [ay,...,a,] COPaBENIUBO JUUb IPA G] = ... = ap = 1.

Corunacuo gemme 1 nmeem
Fu—l—v =Fy1F, +Fqu+1-
Orcroga caenyer, ITO

[a1,. .. 0n]) < Foy41Fi4a0+..4an + For Fast.tan = Fitai+..+ans

U HEPABEHCTBO J0Ka3aHO. PaBeHCTBO BO3MOXKHO JMIIL KOI'Ja
Fal+1 = ar, Fa1 =1, Fa2+..~+an = F1+as+...+an7
ulag,...,an] = Fiiay+.. +a,, T-€. TOIBKO B CIydae, KOTJa
al < 2) ag = 17 [GQ, e 70'71] = Fl—l—ag—l—...—l—an) n 2 3

WK KOTAA 61 < 2, a2 < 2, n = 2 u, cIeoBaTEIbHO, COMVIACHO IIPENIOJOXEHUTO
VHIYKIAY JUITb KOT' A

a1 =2, a=...=ap_1=1, a, <2,

WA ] =03 = ... = p_1 = 1,0, < 2. Tem camMbIM mar WHAYKIIAYU CAETAH U
JEMMA, JOKA3AHA.

B zakmiodenue pasjena mpeaiaraeM YUTaTeq0 HECKOIBKO BaXHBIX YTBED-
XKJEHUN O [MENHBIX APOOAX B KA4eCTBE 334a49. JTU yTBEPKICHUA Hajee HaM,
OTHAKO, He TOHAMOOATCA.

3AIAYA 10. (IIpasuao Itaepa). Jokaxmre MHIYKIUEN TO 7, ITO MHO-
COWIEH

[ag, - .. ,an]

MOXHO HOJYy9IATH CIEAYIONMM 00pa3oM: 6epeM MpPOM3BEACHHE BCEX DICMEH-
TOB, 3aTEeM BCEBO3MOXHEIE IIPOU3BEICHNA, KOTOPLIE MOXHO IOLYYUTH, OILy-
CTHUB KaKylO-HUOYIb Mapy COCEIHUX DAEMEHTOB, 3ATEM U3 DTUX MPOU3BEICHUN
[OJTy9aeM HOBBIE, BHIOPACHIBAA IIPOU3BOIBLHBIM 00Pa30M Hapbl COCETHUX DJIe-
MEHTOB ¢ TaK Jajee, I HAKOHEI] CyMMUPYEM BCe PA3IMIHEBIE U3 IOLY IABHINXCA
npousBegenuin (ecau n + 1 9€THO, TO HA MOCAEAHEM IHATE TOLY9IAETCA (ITy-
CTOE» IPOU3BEJCHME, HE cojepkKaliee BOOOIIe COMHOXUTENCH; KaK IPUHATO,
ero 3HAYEHNe 0 ONPEIEIeHNIO IOJIAraeM PABHBIM 1).

3AMAYA 11. okaxure, 9TO

[ag, ..., an]) = [an,. .., a0l
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T.e. IPU U3MEHEHUU IOPALKA SJIEMEHTOB Ha MIPOTHUBOMOMOXHBIA IUCAUTEID
apobu HE MEHIETCA.

3AMAYA 12. [lokaxure, 9TO
[0, -y, an] = anlag,...,an—1] + [ao, ..., an—a].

[ pobb, 06pasoBaHHAA HEPBLIME K >TaXXaMu, HA3BIBACTCA k-1 IO X0 AIIEN
OpoOBI0 miaA ucxXomHou apobu. Ee Beamumba m3o0paxaeTcsas OOLIKHOBEHHON
IpobbIo

[ao,...,ak]
[a1,...,a]’
KOTOPYIO A1 KPATKOCTH fatee 0Go3HauaeM L&
Hpobn o
[@kt1s---,an]
[aks2y---yan]’

HA3BIBAETCA k-M OCTATKOM M 0003HATAETCA T'k.

3AAYA 13. IlposepwTe, ITO

[ao,...,an] _ [ao,...,ak_l,rk]

[a17"'7an] [a’17"'7ak717rk]'

3ANAYA 14. Jokaxure, 9T0 pu k > 2 CIpaBeIIUBHI PABEHCTBA,

Pk = QkPk—1 + Pk—2, Gk = QkqGk—1 + Gk—2-
JlokaxeM HAKOHEII, ITO CIPABEIINBA
TEOPEMA. /asa 41066l HOMYPGALHLIE M U N
e(m,n) < Uogd)(\/g(max(m,n) +1/2))] -1,
Ipy2umMU ca08amu, 8bicoma yennot dpobu das uucaa m/n me 6oavuie
|log, (\/g(max(m,n) +1/2))] —1,
u npu (m,n) =1
E(m,n) > [logy (V5(max(m,n) —1/2))],

OPY2UMU CAOBAMU, CYMMA FAEMENMOB UENHOT IPOOU OAf UUCAG T[TV, HE MEHD-
we

[log, (V/5(max(m,n) — 1/2))].
Ob6a nepasencmea AOCMUNCUMbL, G UMEHHO, CPABEIAUBO CACIYUEE IKC-
mpemasbroe ceoticmeo wuces Dubonauuu: cpedu 8cexr HeCOKPAMUMBIE NPa-
suUAbHbIL Ipobeti 6uda s/ Fy HaUMEHbWYIO CYMMY IAEMENMOB COOMBEMCMEYI0-

wet yenwoti dpobu umerom moavko dpoou Fi_o/Fy, u Fi,_1/Fy, a nauboavwyio
no evicome yenwyto dpobv umeem Fj_1 [ Fy,.
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[OKABATENBLCTBO. IlycTs m/n — HecokpaTuMmas npaBuibHas ApoOb U
m 1 1 1

n a1+a2+'”+ak'

Torga n = [ai,...,a| 1 U3 JOKA3AHHBIX B JeMMe 4 HEDABEHCTB MMeeM

Fk+1 < n < F1+a1+...+ak )

OTKY[la U U3 JIEMMbI 3 HEMEJIEHHO CJIeqyeT HEPABEHCTBO TeopeMbl. OcTaibHOe
BBEITCKAET U3 PABCHCTB

1 1 1 1 1 1 Fy,
E...E_{_—%:E...E_{_—L:Flﬁ_l,
ko1 k
111111 11 B B
2+ 1+ 4142 2414+ T 41 +1 N
k2 ko1

Teopema moka3saHa.

5. POPMVYJIbL 1 BETBAIINECSA LEIHBIE APOBHU

Hanee paccMOTpUM HEKOTOPHIE KJIACCH apupMeTHIECKAX (POPMYJI, Ipen-
CTABIAOIMINX, UIN, KaK ellle I'OBOPAT, PEeAIu3yIOIUX pPaluoHAJbLHBIE HUCIA.
Bynaem paccmaTpuBaTh caeqyiomme MHOXECTBA, ONEPAIUT

Bi={z+y,a 1}, Bo={z+y, (e +y ) L1},

KOTOpBIe HazoBeM Gaszucamu. OnpenennM WHIYKTUBHO MOHATHE (GOPMYJILI HAJ
6asucoM B; u peaam3yeMoro € 4Uucia cieqyomumM 06pa3om.

KoncrauTer 1 o6baBirgsem dpopmynamu. Eciu @1 u P — dopmydast B 6a-
suce B, u r1,ry — peaimsyeMmble UMu UUCIA, & W € B — niobas GasucHas
onepamus, 10 ® = w(Py, P2) mo onpegeneHNo ABAAETCA HOPMYIOH, PEATH3Y-
fomen wmcao w(ry,r2). Ecam oneparus w(z) ecTs omepamua obpamenns 7,
10 w(Pq) aBaserca popmyaon, peammsyomen GyHKIuO W(f1).

C0XHOCTBIO (DOPMYJIBI HA30BEM YHUCIO CHMBOJIOB KOHCTAHT 1 B (popMmy-
je. CIOXHOCTBIO 9UCAA 7' HA30BEM MUHUMAJBHYIO CIOKHOCTH PEATU3YIONIEN
ero dopmyast u obosuadum ee Lp(r). OGoznadum 4epes L(r) snamenarens
OOBIMHOM HECOKPATUMOU APOOU, PABHOU 7.

Hampuwmep,
1+ +a+1+)™H Y 1+4@ ettt

— ¢dopmyabt B 6asuce Bg, peamusyromme wucio 6/5 co croxHOCTBIO b u 6
coorBercTBeHHO. OTCIOMA BUIHO, 9TO

LBg < 57
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HO PaBEHCTBO
Lp, =5

(ma camMoM gene BHITEKawomee u3 3a4a9u 1) TpebyeT JOKa3aTerbCTBa. 3aMe-
THM, 9T0, HAIIPDUMED, 3alIUCh

(@~ +@)™H™

B CMBICJIE HAIIErO onpeaeneHus GpOpMyaon He ABIACTCA.

[TouaTue popmyanl B 6asuce By IO CYIIECTBY PABHOCUILHO IMOHATHUIO BE-
TBAMmEnca mnemHou apo6u. OunpemenuM NOCieaHee MOHATHE [0 WHIYKIUW.
O6bI‘IHbIe IICIIHBIC rleO6I/I CIATAEM TaCTHBIM CIyYdaeM BETBAMNINXCS IIEITHBIX
npoben. Ecim R;, i = 1,...,n, — BeTBAIUECS IETHLIE IPOOU, ¢ — HATYPAIb-
HOE YUCJI0, TO APOOb

1
a+Ri+...+ Rn
TOXE HA30BEM BETBALIEUCA, & BCE DIEMEHTHI agpoben R; m 4ucio a — ee die-
MernTaMu. CyMMy BETBAIIMXCA HEMHBIX NPOOEH W MPOM3BOJIBHOIO IEJIOTO d
TOXE CINTAEM BETBAIIEUCA IEIHOU APOObIO, a ee dIeMEHTaMI — BCe DJIEMeH-
ThI CJIara€MbIX WU YUCJIO a.

3AIAYA 15. [lns mo6on gpobu r aucao Lp, (1) paBHO HaMMeHbIIEN CyMMe
DIEMEHTOB B BETBAIINXCA IEOHBLIX APOOAX, MPEACTABIAIONIAX T .

JokaxeM, 9TO s JIOOOK ApOOH T
LB1 (’I“) = LBz (’f‘)

[lecTBUTENBHO, TAK KAK (DPYHKIUA (m’l + y’l)71 BBIpaxaercsa B 6asuce By B
BUjie GECIIOBTOPHON CyNepHno3unuu, To a0y ¢popmyay B Hazuce By MOXHO
6€e3 W3MEHEHUA CJIOXKHOCTH TMpeobpa3oBaThb B (opmyay B 6asuce B, OoTKy-
ma Lp,(r) > Lp,(r). Jwbas nondpopmyra suga @1 dbopmyrsr B 6asuce B
NpEeACTaBAMA B BUJIE (<I>1_1 +...+®, )L rre ®; — noadopmyabr MeHBIIEH
CI0XHOCTH uix KOHCTaHTH 1. Torga ¢popmyaa ¢ skpuBageHTHA HOPMYJIE TOU
XK€ CIOXHOCTHU

((...(((I)lfl_i_q);l)fl)fl_i_(I)?jl)fl)fl“._i_q);l)*l —
= 7(Y( -y (y(@1, D2), @3) ... ), Bn),

rae y(z,y) = (z7!' +y~1) 7!, mocTpoennoi B 6asuce By U By, u conepxkameit
Ha OJUH CUMBOI ' Mesbie. [IoBTOpAA BTO Mpeo6pa3oBaHme, MOSYTUM s
a000u popMydIsl B 6asuce B D9KBUBAIEHTHYIO €d (DOPMYIY TOU XK€ CAOKHOCTHI
B 6asuce By. 3uauur, Lp,(r) < Lp,(r), orkyga Lp,(r) = Lp, ().

3ADAYA 16. [na mobou apobu r
LBi(T) = LBi(l/T)'
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Ompeneanm Tenepb MOHATHUE TOCAENOBATEILHO-MAPALIEILHON DIEKTPUTe-
CKOU LEMU U3 eIUHAIHBIX Pe3ucTOPoB. OIUH eMHCTBEHHBIN PE3UCTOD CUUTA-
eMm Il-menvio ¢ conporuBrennem eqmuuia. BEcan Ry u Ry — Il-mientm ¢ compo-
TUBJICHUAMHY 7] U 79 COOTBETCTBEHHO, TO IEMb, KOTOPAA IOMYIACTCA U3 [enen
R; napanienbHbIM COEAUHEHAEM, IMEET CONPOTUBICHUE (1] ! +ry -1, a nens,
MOy YAIOMIAACA U3 TeX XKe Ienen R; mociaeoBaTeIbHBIM COeIUHEHNEM, UMEET
COTIPOTHUBIEHUE T1 + ro. HamMeHbIlee IUCIO eIMHUTHBIX COMPOTUBICHUN, U3
KOTOPBIX MOXHO IOCTPOUTH lI-1iens ¢ conporusieruem r o603uaxum Lip(r).

3AIAYA 17. [okaxwure, aro Ly (r) = Lp,(r).

3ATAYA 18. YcTaHOBUTE B3AUMHO OHO3HAYMHOE COOTBETCTBUE MeX 1y H-
pa3bueHusAM IPAMOYTOABHUKA M X 1 U ll-mensamu ¢ compoTusienueM m/n u
BeiBeguTe orciona, uro H(n,m) = H(m,n) = Ly(m/n) = Lp,(n/m).

Ormernm, aT0 3amada 0 Beraucaeanu Gysakumu Lyj(r) daxTmaeckn pac-
CMATPpUBAIACH B KHUTE «HeThIpecTa m30paHHBIX 33429 U3 KypHaga American
Mathematical Monthly», HO cmesaHHBIE TaM yTBEpPXIEHWS HEBEPHBLI, B €M
MBI IIpeaIaraceM InuTaTEeaIO y6erlII/ITI)CJI CaMOCTOATEJIBbHO.

[IpocTenime OEHKN BBEJEHHBLIX (PYHKIUU AAIOT CJAEHYIOIAE YTBEPXK Ie-
uusi. Ecau apo6s 7 = m/n, To nonaraem E(r) = E(n,m).

TEOPEMA 2. fasn 060t dpobu r
Lp;(r) < E(r) < max{L(r), L(1/r)},

npuuem pasencmeo docmuzaemcs avwny das dpobet suda 1/q, u das dpobet
suda 1—1/g=1/(141/(q—1)).

HJOKABATEILCTBO. OueBUHO, 9TO A0y KOHEUHYIO IETHYIO ApOOb C
HATYPAJIBHBIME SIEMEHTAME MOXHO Ipeo6pa3oBaTh B ¢popMyay B Gasuce B
CJOKHOCTY PABHOU CyMME DJIEMEHTOB IEMHOW APOOH (3aMEHAA KaXKAbIA DJe-
MeHT a Ha dopmyry 14 ...+ 1). llosTomy Lp, (r) < E(r).

Hepasencrso E(r) < L(r) nokasbBaeTCsa MHAYKIWEHN IO BHICOTE IEIHOU
Apobm nas 7, KOTOPYIO MOXHO CIMTATh NpaBUIbHOU. Baza (n = 1) oueBnana.

MTar nagykiuu. Tak xax

1

r=—7¥
1
ay + E
rge r1 = [ag, ..., ay], TO cormacHo npeanonoxenuio naaykumu F(ry) < L(ry),

3HAIUT

E(r) = E(r1) + a1 < E(r1) + a1 + (E(r1) — 1)(a1 — 1) = E(r1)a; +1 <
< L(1/r)a; + 1 < L(r).

PasencrBo Bo3MOXHO, auub korga F(r1) = 1 wm a; = 1 u ogHOBpEMEHHO
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71 — HaTypaxbHOe, T.e. 6o korga r = 1/(a; + 1), am60 korga
= 1/(1 + l/az) = G,Q/(l + a2).
TEOPEMA 3. Cnpasedauso coomuouienue

H(p,q) = Lg,(p/q) > max(p, q)/ min(p, q).
Pasencmeo docmuzaemes moavko na dpobaz euda 1/q.

Hokaxem nagyknuen, aro 1/Lp, (r) < r. [lycts ® — dpopmyaa croxuocTn
L(r) B 6asuce By, peamusyiomas r. Moxuo cumrars, uro ¢ He comepxur
noadopmya suga ((®1) 1) 1. Paccmorpum oba BO3MOXKHBIX cryuad. IlycTs
& = P + $y, §; peanusyer r; u umeer caoxuocts L = L(r;). Torga L(r) =
= Ly + Ly, 7 = 11 + 9. CormacHo mpeamoioxeHuto uHAyKuma r; > 1/L;,
OTKy 2

r=r1+12 2> 1/L1 + 1/L2 > 1/L.
Ecmn xe ® = (&1 + ®3)7!, To B cury mpeamonoxenua WHAYKIANA
1/r; > 1/L;,
OTKY 2
1/7’:T1+T2 <L1+L2:L,
OpUYeM PABEHCTBO BO3MOXKHO JuUllb Korjga r; = L;, T.e. r = 1/L.

Crenyromas TeopeMa MOKa3bIBaeT, B 4dacTHOCTH, 4T0 H(n,m) moxer
6bITH rOpa3 a0 Menbine F(n,m) 1 ycTaHABIMBAET TOTHOE HEPABEHCTBO MEX Y
HUMH.

TEOPEMA 4. Cnpasedaugvi coOmuowenus
E(m,n) > H(m,n) = Ly, (m/n) > |logy(v/5(max(m,n) —1/2))| >
> [logy(V5(E(m,n) —1/2))],
a das q=F,F,11 vau F,F19, n > 2,
H(q+1,9) = Lp,(1 +1/q) = [log,(V5(E(g + 1,9) = 1/2))] =
= [logy(V5(q+1/2))].

JOKA3ATEJBCTBO. IlepBoe HEpaBEHCTBO yXe€ MTOKAa3aHO B Teopeme 2.
Bropoe mepaBencTBO OyaeT MOKA3aHO B CIAEAYIOIIEM pa3sfeie B Teopeme 6.
[locnenree HepaBEHCTBO BHITEKAET U3 MPEABIAYIIETO0 U BTOPOT'O0 HEPABEHCTBA
TEOPEMHBI 2.

Hokaxem nociaenuue yrepxaenus. llycrs ¢ = F Fy 1. [Ipumenss B 3a-
BUCUMOCTY OT Y€THOCTHU 71 OJHO U3 PABEHCTB

Fn—l/Fn + Fn—l/Fn—l—l = (FnFn—i—l + (_l)n)/FnFn—l—la
Fn—2/Fn + Fn/Fn—H = (FnFn—H + (_1)n+1)/FnFn+la
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7 TOJB3YICh MOKA3AHHBIMU B TeopeMme | paBeHCTBaMU
E(Fp-1/Fp) = E(Fp—2/Fp) =n—1,
IOy Ia€M, ITO
Lp,(1+1/q) < Lp,(Fp—1/Fn) + Lp,(Fp—1/Fpnt1) <Kn—14+n=2n-1
AIn
Lp,(1+1/q) < Lp,(Fr—2/Fy) + Lp,(Fp/Fpy1) <n—1+n=2n—1.
IIpumeHsaa HEpaBEHCTBO JeMMHBI 1
Foik < Fpp1Fipr < Fpggv, nk 22,
3aMedvaeM, YTO Iph 1 < 2
Fon—1 <q=FpnFni1 < Fop,
3Ha9UT q + 1 < Fh,, OTKyga CcOriacHo JeMMme 3
logs(V5(g +1/2))] = 2n—1,
a COIVIACHO TeopeMme 2
Lp,(1+1/q) > |logs(V5(g +1/2))] = 2n -1,
3HAQYIUT
Lp,(1+1/q) =2n—1 = [log,(V5(q +1/2))].

ITycts Teneps q = F,Fy, 2. llpumensas B 3aBUCHMOCTU OT UE€THOCTHU N
OJIHO U3 PAaBEHCTB

Fn—l/Fn + Fn/Fn+2 = (FnFn+2 + (_l)n)/FnFn+2a

Fu_s/Fn + Foi1/Fria = (FoFopa + (1)) /FyFos
MOy 9aeM AHAJOTHYIHO TMPEILIAYIIEMY, ITO
Lp,(1+1/q) < 2n.
Onare nprMeHss HEPABEHCTBO JEeMMEBI 1 3aMedaeM, ITO npu 1 < 2
Fop < q=FyFpio < Fapya,
OTKY/la OIATH COTJIACHO JeMMe J
[log, (v5(q +1/2))] = 2n,
¥ COTVIACHO TeopeMe 2

Ly, (1+1/q) = 2n = [logy(V5(q + 1/2)) .
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6. BTOPOE NOKA3ATEJLCTBO

Hepasencrsa, noka3aHHbBIE B TIOCJAEIHEN TEOPEME, MOKA3BIBAIOT B IaCTHO-
cTy, 9To Jaobasd HUXHAA oueHka mias H(m,n) = Lp,(m,n) aBromaTudecku
Gymer u onenkou gua E(m,n), oqHAKO MOTyYeHHBIE B MPEABIAYIIEM Da3Ielre
OLEHKU HE TIO3BOJIAIOT BhIBECTHU OueHKy miast F(m,n). Herpusnanrbuyo Hux-
u1010 onenky ana H(m,n) noxyamr O. M. Kacum-3aze.

[anee npusoauTCsa 6omEE TPOCTOE MOKAZATEABLCTBO HECKOMBLKO O0aee Caa-
60r0 yTBEpXK JEHUA, U3 KOTOPOTO OJHAKO MOXHO BBIBECTH TAKYIO XK€ HUKHIOK
ouernky nas H(m,n), aro u gua E(m,n), naB TeM caMbIM 15 TOCJAEIHEN BTO-
poe aokazaTeabcTBO. [lna 5TOro Ham moTpedylTCs ABE JEMMbI, UMEOIINe U
CaMOCTOATEILHBIA WHTEPEC.

JIEMMA 6. Ecau 0 < YisPiy @i S Ti U P +q < Ti +Yi, © = 1,2, mo
pip2 + qiqe < 122 + y1y2, npuuem npu 0 < y; < x;, 1 = 1,2, pasencmeo
B03MONCHO AUWDL KO20a D; = Tj, @i = Y;i uAu Ko2da p; = Vi, ¢; = Li, 1 = 1,2.

[uas moxaszaTeabCTBA CHAYMAAA 3aMETHM, ITO IpHU yCaoBuax p < 2,0 < b <
<aup+q < z+ Yy cOpaBemIuBO HEPABEHCTBO pa + qb < xa + yb. [leucTBu-
TEeJIHHO,

pa+gb—za—yb=(x—p)b—a)+bp+q—z—y)<O0.
B cu1y cuMMeTPUYIHOCTH yCIOBHA, MOXHO CIMTATh, 9TO P > ¢p. lorga,
OprUMeHss 1Ba pasa cOPMyIIPOBAHHOE BBIIE HEPABEHCTBO, HOLYIaeM, ITO
p1p2 + q1q2 < p122 + q1yY2 < 7122 + Y1Y2.

IIpum p1 > q1 > 0 paBeHCTBO BO3MOXHO JUIIL KOTAA P; = L, G = Yi,
1 =1,2. [Ipu q; = 0 paBeHCTBO HEBO3MOXHO, n60 TOoraa p1+¢q; < x1+y;. llpu
p1 = q1 > 0 paBeHCTBO ONATH HEBO3MOXHO, MO0 TOTIa PABEHCTBA P + q| =
=1+ Y1, P1 = 1 HECOBMECTHHIL.

JIEMMA 7. B ycaosusazr npedvidyuweti aemmbl Cnpa8edauso Hepasercmeso

P1g2 + P2q1 + G192 < Z1Y2 + Toy1 + T1T2.

Ipu 0 < y; < i, 1= 1,2, pasencmeo 803MOHCHO AUWDd K020 P; = Vs, ¢ = Tj,
1=1,2.

[as moxasaTenbCTBa, 3aMETHM, 9TO IPU P + ¢1 < L1 CIPABEMJIUBO HEPA-
BEHCTBO

P1g2 + p2q1 + 12 < (P1 + q1) (P2 + q2) < 21(22 + y2) < T1Y2 + To2y1 + 132,
1, AHAJOTMIHO, TAKOE XKe CTPOroe HEPABEHCTBO CIPABEIINBO IIPK Po+qo <K I9.
Cuuras manee, 9T0 p; + ¢; > T;, IMEEM:
P1g2 +P2q1 + q1g2 = (p1 + ¢1) (P2 + @2) — p1p2 =
=Pt a)p2t+a)—Pr+a—a)p2+ae—q) <
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<(pr+aq)(p2e +q2) — (p1 +q1 — 21)(p2 + g2 — 22) =
=(p1+q)ze +z1(p2 + @2) — z122 < (21 +y1)z2 + (T2 + y2)21 — T 122 =
= x1Yy2 + Toy1 + T1x2.

TEOPEMA 5. (0. M. Kacum-3ade). Ilycmo p/q — necoxpamumasn dpobo,
D,q — yeavie wucaa, Lp,(p/q) = L. Tozda

Ipl, gl < Fry1, Ipl+ g < Fryo.

O6a mepasencTBa gokaxeM 1o wHAyKumu. baza waaykumu (L = 1) oge-
BUIHA.

[Mar wagykmuu. IIycte ® — dopmyna caoxuaoctu L B 6asuce Bi. Toraa
wim ® = @) + Py, rme Y; — Popmyasr croxuoctu L;, Ly + Ly = L, niu
P = CIJI_I, rae ®; mmeer crmoxmocts L. B mocmemmem cayvae ob6ocHOBaHME
mara MHAYKIAA O9E€BUITHO.

Paccmorpum nepsoin carydan. CormacHo TpeanoaoXeHuo HAyKiuu ¢hop-
myasl ®; peanusyior apobu p;/q;, Takme, ITO

Ipil s 1¢il < Fri+1,  |pil + [¢i] < Fri42,

Di, ¢i — neasle uucaa. Torga dpopmyna ¢ peammsyer gpobb p/q, Takyio, 9TO
4 = q1g2, u p = p1g2 + qip2. lpumenas nemmy 6 npu z; = Fp, 11, yi = Fi, n
HCIIOAB3Ys JeMMy 1, moay<IaeM HEPABEHCTBO

Ip| < Ip1llge| + @1l Ip2] < Fri+1Fry1 + Fr,Fro, = Fri41041-

TakXke TOKa3BbIBAETCS HEPABEHCTBO A |¢|.
Ouenum reneps |q| + |p|. [Ipumenss xemmy 7 upw z; = Fr,41, y; = Fr, n
UCTIONB3YA JeMMy 1 ToIy<daeM HEpaBEHCTBO

gl + |pl < Ip1flg2l + g1l [p2] + a1l lg2] <
< FL1+1FL2+1 + FL1+1FL2 + FLlFL2+1 = FL1+1FL2+2 + FLlFL2+1 =
= FpL 41,42

O6emansas HUXKHAA ONEHKA, MaeTCA CIeAYIOMEN TeOPEMO.

TEOPEMA 6. Jas w060t necoxpamumoti dpobu p/q, 2de p, ¢ — namy-
DAALHBIE YUCAL, CNPABEIAUBDL HEPABEHCNBG

H(p,q) = Lp,(p/q) > |logs(v5(max(q,p) — 1/2))] ,
H(p,q) = Lp,(p/q) > |logs(V5(p+q—1/2))] — 1.
JlokaxeM HEpaBEHCTBO
Lp(p/q) > |log,(V5(max(p,q) —1/2))].

O6osrauus Lp(p/q) 4epe3 L u npuMeHUB IPEALIAYLUIYIO TEOPEMY, [IOLY9aeM,
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aro max(p,q) < Fry1. Orciona u u3 nemmel 3 mostydaeM, 9To

L+1 > [log,(V5(max(p, q) — 1/2))] + 1,
a 3HAYUT UM HaIle HepaBeHCTBO. HepaBeHCTBO

Ly (p/a) = [logy(V5(p + ¢ —1/2))] — 1

IOKa3bIBAETCA AHAJOTUIHO, TOJIHLKO BMECTO IIEPBOI'O HEPABEHCTBA IPEAbIAY-
e TeOPEMBI UCIOAb3yeM HEPABEHCTBO P+ q < Frio.

7. KBAIPUPOBAHUE IIPAMOYT'OJHHUKOB U DJEKTPUYECKUE IEINA

3aMeHUMB B TPOIECCe MOCTPOeHusA npomsBoibHOU Il-menu = Ha Kaxgom
mrare mapaieJbHOE COEIMHEHWE MOAIENed Ha MOCASJOBATEABHOE, & MOCIEI0-
BATEJbHOE COEIWHEHWE MOANENeN Ha MapALIeIbHOE, MOJYyIaeM HOBYIO IEMb
E* KOTOPYIO HA30BEM ABOUCTBEHHOU K nenu =. O4YeBMOAHO, 9TO ABOUCTBEH-

Had UEelb A Helu Z° COBHAJAeT C LENbo =.

3AIAYA 19. [lokaxuTe, 9TO TBOUCTBEHHLIE APYT APYTY LEMN UMEIOT B3a-
“MHO OOpaTHBIE CONPOTHUBICHUS U BBIBEJUTE OTCIONA MOCIEIHEE DPABEHCTBO
NpeaBIAYIIen 3a1a91.

Bepremcs k npou3BOAbHBIM pa3OueHUAM MPIMOYTOJILHUKA HA KBAAPATHL.
VM MOXHO CONOCTABUTL INIOCKWE DIEKTPUYIECKUE IIENU, COCTOAIINE U3 €IU-
HUIHBIX COHpOTI/IBJIGHI/IfI.lO) [as >Toro BHIZEINM B IPAMOYTOJLHUKE BCE TO-
PU30OHTAJIbHBIE OTPE3KM, COCTOANIAE U3 CTOPOH KBAIPATOB DPa30ueHUA u He
yIJIUHAEMBIE ¢ COXPAHEHUEM DTOT'0 CBOUCTBA (B MX YUCJO BXOAAT U 00€ ropu-
30HTAJIbHBIE CTOPOHBI IPAMOYTOIbHUKA). B cepequHe KaxI0ro u3 BBIEICH-
HBIX OTPE3KOB BO3bMEM TOUKY. [[Be TOUKM COeIUHAEM OTPE3KOM, €CJIU HEKOTO-
PBIZ KBaApaT pas3OueHus KacaeTcsa 000UX OTPE3KOB, Ha KOTOPBHIX BHIOUPAIKUCH
3TU TOYKMU.

Ecar or mepBoHAMAJBHOIO “€PTEXKA OCTABUTH TOJBKO BBIODAHHBIE TOY-
KU U COeJUHAIONINE UX OTPE3KH, TO MOLYIUTCA IIOCKOe u3obpaxenue rpada.
I'padom HA3BIBAETCA OOBEKT, COCTOAMIANA U3 HEKOTOPOTO MHOXKECTBA, BEPIINH
7 HEKOTOPOr'0 MHOXECTBa, pedep, COeAUHAIONNX STU BEPUIMHBI TOmapHO. Fc-
J¥ BEpUITHAM I'pada COMOCTABUTH TOYKU HA, IIOCKOCTH, a pebpamM — OTpe3-
KU, COeJUHAIOIINE COOTBETCTBYIOIINE BEPIINHEL, TO IOy daeTca u3o0paxeHue
rpada. N306paxenne HA3BIBACTCA IIOCKUM, €CAM OTPE3KM B HEM IIEPECEKA-
OTCA TOJBKO B BepIIMHAX. |’ pad, MMEUUT II0CKOe n300paXKeHne, Ha3bIBAeT-
cA TaKXe IIOCKUM. Ecim opueHTHpOBaThH KaXxA0e pebpo paccMaTpUBAEMOTO
rpada B HAPABIEHUY OT OJHOU MOPU3OHTAILHON CTOPOHBI MPAMOYTOJbLHUAKA

19310 6pL10 CIeJaHO IeTHIPbMA AHTVIMUCKIMYU MATEMATUKAMY [JIA PEIIEHUA 3a0aTh Pas-
OmeHMsa KBagpaTa Ha IMOIAPHO HE PAaBHBLIE KBAaApPAaThHl. MHTEpecHas HCTOPUA MOUCKA PELIeHUs
sToM 334a4u onmcaHa B kHmxkKe V. M. fArmoma «Kak paspesaTs KBagpar.
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K IPYrOd M HAIMCATH HA KaXJOM pefpe IIMHY CTOPOHBI KBaJApaTa, m306pa-
KAEMOT0 3TUM PeGPOM, TO MOLYYUM OPUEHTUPOBAHHBIN IPad ¢ HATPY KEHHBI-
MU pebpaMu, HA3BIBAEMBIN [BYXIOMOCHOU CETHIO (IOIIOCAMY ABAAIOTCA BEP-
MIUHBL, ©300PaXKaoMue TOPU3OHTAIBHBIE CTOPOHBL MIPAMOYTOIBHUKA).

3aMeTuM, 9TO CyMMa, YUCEN, TPUNUCAHHBIX BCeM pebpaM, BHIXOIAIIUM U3
OJHOI'0 IIOJIOCA, PaBHA CyMMe Yucel, IPUIUCAHHBIX BceM peOpaM, BXOAAIIUM
B APYrOU MOAKOC, 1 006 OHU PABHBI [UIMHE TOPU30HTAIHLHOU CTOPOHBI IMTPAMO-
yroabHUKa. Fcam 3aMeHnTh Kaxaoe pebpo rpada Ha eIUHUYHBIA PE3UCTOp,
TO MOIYIUM IEKTPUAIECKYIO CXEMY, COOTBETCTBYIOIIYIO HallleMy pa3OueHuIo.
Ecau cauraTh, 9TO cuiIa TOKa B KaXJOM PE3UCTOPE PABHA TUCIY, IPUINCAH-
HOMY COOTBETCTBYIOIIEMY Pebpy, TO s KaXJOU BEPIIMHBI CyMMa BTEKAIO-
X B Hee TOKOB OyIeT paBHA CyMMe BHITEKAIMUX. [[encTBUTEabHO, 06€ 5Th
CYMMBI PaBHBI JJINHE I'OPU30HTAILHOI'O OTPe3Ka, B IIEHTPE KOTOPOr'o BHIOU-
paJjachk paccMaTpUBaeMas BEPIIWHA.

HaszoseMm rpanbio m06yi0 9aCThb INIOCKOCTH, OTPAHUYIEHHYIO [BYMS OPUEH-
TUPOBAHHBIMU mersaMu pebep rpada ¢ OOMUMHU HAYAIOM U KOHIIOM. TMCI0
BepuuH rpada 0603HauuM b, a ducao rpanen — 7. [l Kaxgou rpaHd CyM-
MBI IUCeJ, TPUIUCAHHBIX pebpaM 060uX Iernen, paBHbl ApyT apyry. JleucTsu-
TEIHHO, KAXK JOU IPAHU MOXHO COINOCTABUTH BEPTUKAJIBHBIN OTPE30K BHYTPHU
NPAMOYTOJIBHUKA, COCTOAIUA U3 CTOPOH KBAaAPATOB PAa30MEHUs W OrDAHU-
YeHHBIN CBEPXY W CHU3Y MOJOOHBIMU XK€ TOPU3OHTAILHBIMEU OTPE3KAMM, TO-
raga o6e paccMaTpUBaEeMbIe CYMMBI PABHBI [IMHE DTOr0 OTpeska. Kaxmyio
73 DTUX CyMM MOXHO WHTEPIPETUPOBATH KAK CYMMY HAJACHUN HAPIKEHUSIL
Ha KaXJOU M3 PacCMAaTPUBAEMBIX Iemed. B mTore moaydmm b + r ypaBHe-
aun Kupxroda mia paccMaTpuBaeMou cxeMbl. [lageHume HATDAKEHUS MeEX-
Iy TOMIOCAME CXEMbI PABHO [IMHE BEPTUKAIHLHOU CTOPOHBI IPAMOYTOJBHUKA,
a ee CONPOTUBIEHUE — OTHOIIEHUIO BEPTUKAIHLHOU M TOPU3OHTAIBLHOU CTO-
pOH.

DJIEKTPUIECKYIO CXEMY MOXHO COIMOCTABATDL HAIIEMY Pa3OUeHUIO U APY-
TUM CIIOCOGOM, 8 MMEHHO, MOBEPHYB NPAMOYToabHEUK HA 90°. OTy cxemy Ha-
30BE€M [[BOMCTBEHHOU K MEPBOHAYAIBHOU CXEME.

3AMAYA 20. IIposepwsTe, uro s Il-nement BBeAeHHOE MOHATHE IBOU-
CTBEHHOCTH COBIIAJAET CO CTAPBIM.

B Teopun rpadoB n1BOUCTBEHHBIM IPad)OM K JaHHOMY ILIOCKOMY rpady Ha-
3bpIBaeTCAa rpad, Y KOTOPOT'0 BepUIMHAMHU ABAAIOTCA I'DAHU UCXOLHOT'O I'pada,
a pebpa, cCoeIUHAIOINE BEPIINHLI, COOTBETCTBYIOT pebpaM, IpUHALICKAITAM
OJHOBPEMEHHO O000MM IenAM, OIPDAHUYMUBAIONIAM T'DAHU, COOTBETCTBYIOUINE
9TUM BepuIMHAM. 1UCI0 BEPUIMH B JBOUCTBEHHOM T'pade PABHO UUCIY I'pa-
HE B MCXOMAHOM M Hao0opoT, a 4mcio pebep B ob6oumx rpadax OTUHAKOBO.
O6o3uadum gucao pebep p.
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SATAYA 21. YcTaHOBHTE CBA3L MEXIY MOHATHEM ABOUCTBEHHOCTM MIJIA
IUIOCKUX DICKTPUIECKUX [ENed U ABOUCTBEHHOCTBIO Ui MIOCKUX rpadOB.

[Ipu pemeHun ciaegyiomen 3a4a<dy ITOJE3HO HCIOIL30BATH 3HAMEHUTYIO
dopmyay dunepa: s a060ro miockoro rpada b —p+r = 1.

3AIAYA 22. IlepeuucauTe Bce rpadnl He 6ojee €M C AeBATHIO pebpamu,
coorBercTByoiue He [I-paszbuenusam.

3AIAYA 23. (Mockosckasn oaumnuada 1940 20da). Jokaxure, 9TO npsa-
MOYTOIbHUK HeIb3A pasOuTh He Goaee deM Ha, 6 pasHBIX KBaJAPATOB.

SADAYA 24. [lokaxuTe, 9TO UMEIOTCA TOJLKO ABA Pa3HBIX pa3bueHus
IPAMOYTOJIbHUKA He 60jiee €M Ha AeBATH PA3HBLIX KBAIPATOB U IOKAXUTE,

aro L(61,69) = 9.

Teneps Mbl MOXeMm yOemuTbesa, 910 K (m,n) umHOrZa OBIBAET MEHBIIE
H(n,m). [eucrBurensHo, u3 TeopeMsl 5 cregyer, 1aro Li(61,69) > 10.

MoxHO maxe MOKa3aTh, YTO A HEKOTOPBIX MOCIEIOBATEALHOCTEN M
u ng

K (mg,ng)/H (mg,ng) < 0,89.

[as aTOr0 paccMoTpuTe DIEKTPUUECKYIO Ienb ¢ Bepummaavu 1,2,...,8 u
eJUHUYHBIMA PE3UCTOpaMu, coequHsiomumMu napsl sepmus (1,2), (1,3), (2,3),
(2.6), (3.4), (3.5), (4,5), (4,7), (5,6), (5.7), (6.8), (7.8). LIposepsTe, 110 MPH
HaIpsAXeHun Mexay mnonocamu 1 um 8, paBaom 377, o pe3ucTopaM MOUIET
TOK (B HAPaBIEHMM OT MEHBUIMX HOMEPOB K Oombmmm) cuaer 123, 138, 10,
113, 68, 75, 7, 61, 28, 54, 141, 115 coorBeTcTBerno. [locTpouTe mo sTou 1enn
pasbuenwme npsMmoyroabauka 256 X 377 Ha 12 xBagpaToB co cropoHamu 123,
138, 10, 113, 68, 75, 7, 61, 28, 54, 141, 115. PaccmoTpuTe mOCIeI0BATEND-
HOCTBH TIPAMOYTOJBHUKOB Pa3sMepa Pp X (n, OMPEIIAEMYI0 PEKYPPEHTHBIMA
dopMmyramMu

Pnt1l = P2 + G2, Gni1 =DPnGn, Po = 377,q0 = 256,

U NOKaxwuTe 1m0 mHAyKIu#, 970 (Pn,qn) = 1 1 L(pp,q,) < 2" - 12 (B goxa-
3aTENbCTBE HEPABEHCTBA IIAr WHAYKINHA OOOCHOBBIBAETCA TEM, 9TO HMPAMO-
YTOIBHUK Pp, X G, Pa3bUBAETCA HA ABA OPAMOYTOJIbHMKA, MOMOOHBIX IPAMO-
YTOIBHUKY Py 1 X ¢p—1). OTCrOA caegyer, 910

L(pn, an)/ logy pn < 12/log, 377 < 0,89.

[anee mpumeHUTE TEOPEMY 5.
OrmeTum B 3akaodeHue 6e3 JOKa3aTeabCTBA, ITO

K(m,n) > logy(m + n).
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O6 omHOM MOKa3aTeqbCTBE TeopeMbl [ mrbbepTa
0 HYJIAX

B. Jomuenko

Teopema 'mabbepTa 0 Hyaax (Takxke m3BecTHas Kak Teopema ['minbepra
o kopuax u Nullstellensatz!)), gokasammas B 1893 r. (cm. [3]), urpaer dynga-
MEHTAJbHYIO POJb B KOMMYTATUBHOU aire0pe u aare0pandecKor reOMeTPUN.
Ona yTBepXgaeT, 49TO €CIM KaXAbll OOIMNU KOpeHb cucTeMsl {fi,..., fr}
MHOTOJIEHOB HaJ aireOpamdecKu 3aMKHYTHIM IIOJEM SABJAAETCA KOPDHEM MHO-
rowiena F', To cymecrByeT Takoe m, aro F'" mpencTaBiseTcsa B BULE CYMMBI
Z;ﬂ:l figi, TIe g; — HEKOTOPBIE MHOT'OWICHHI.

[IpuBoaMMOE 3M€CH MOKA3ATEIHCTBO DTOU TEOPEMBI JUIA CIydasd, KOTJa
OCHOBHO€ IIOJIE €CTh II0JI€ KOMILIEKCHBIX Inceln?), ABIAETCA JOCTOSHIEM MATe-
MATHUIECCKOI'O (pOJIbKJIOpa.; XOTsA OHO MMeeTCA B PAAE PYCCKOA3BI'THBIX UCTOTHU-
KOB (U, IO-BUAMMOMY, BO MHOXKECTBE AHIVIOA3BIYHBIX ), OOBITHO O HEM y3HAKOT
38 HEMPUHY X IEHHOU Gecenon — win He y3HaoT BoBce. C6opuuk «MaTemaTu-
qeckoe [IpocBenienner naearsHO TPUCIOCOOICH MJIsT TOTO, 9TOOBI UCIPABIATH
TaKUE CUTyalluu, Aejaasg KPaCUBbBIE NOKA3aTECJIbCTBA 6OJIee AOCTYIIHBIMMA. Ha—
CKOIBKO MHE HM3BECTHOS), aBTOPOM KIIOYEBOIO IIAIA HTONO JOKA3ATEIbCTBA
(mleMMa 2 B caemyiomeMm Aalee TEKCTE) ABIAETCA W3PAWIBCKAN MATEMaTUK
A. Amunyp [4]. OgHO U3 nEpBBIX ynOMUHAHUY 00 STOM UAEe HA PYCCKOM fA3bI-
Ke CONepXKUTCA B cTaThe [1].

A 6marogapen M. @unkensbepry 3a TO, YTO OH HO3HAKOMUJI MEHA C DTUM
nokazaTenbcTBOM, M. Bamomy 3a mpemioxeHue HANMUCATH TAHHBIA TEKCT U
MOMM 3HAKOMBIM, Y3HABIIUM 9TO JOKA3ATEJABCTBO OT MEHA, PEAKIINA KOTOPBIX
ybenmia MeHs B IOJE3HOCTH TAKOro TekcTa. S Takxe 6aarogapen B. M. Tuxo-
MEpOBY, IPeIOKHBIIEMY CHAGANTH BCTYILIEHRE o6menocTynHonY) dpopmymn-

YM. Pug B xuure «Aare6panueckas reomeTpusa AaA Beex» numeT: «COBETYIO BaM IpH-
[JEPXKUBATHCA HEMEIKOI'0 HA3BAHWA, €CIM BBl HE JKeJaeTe NMPOCIbITH HeBexpamm». SI Bcé
JKe PUCKHY IPEeNOJOXHUTH, UYTO Ha3BaHUE «TeopeMa [mibbepTa 0 HyIAX» HECKOIBKO 0oaee
IIPUBBITHO.

Q)KOHe‘{HO, OHO (€3 M3MEHEHUU MPOXOAUT A IPOU3BOJIBHOTO HeCuémuozo airreGpamde-
CKJ 3aMKHYTOI'O IIOJIA.

D910 u clefyiollee yTBepXKAeHre He IPeTeHAYIOT Ha OKOHYATEeIbHOCTD; A OyAy Npu3Ha-
TeJeH 32 JII00ble yTOTHEHHA.

4)Pm1136ep'r TOBOPHI, YTO MAaTEMATUIECKUN PE3YIbTAT MO-HACTOALIEMY XOPOIL, €CJAN €ro

MaTemaTuyeckoe npocsewenne, cep. 3, sbin. 6, 2002(116-118)
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POBKOU T€OpEMBI ! CCHLLIKON Ha, CTaThio ['minbepTa, rae 3Ta TeopeMa BIEPBLIE
ObLIa JOKA3aHA B IIOJHOU OOIIHOCTM.

Urak, nycts R = C[zy,. .., Zy] — KOJIBIIO MHOIOYIEHOB OT 7 IEPEMEHHBIX,
fi=filzr,. . zn), fo,..., fx € R, I — ugean, nOpoXA€HHBIN [1, ..., fk, T.€.
MHOXECTBO CyMM Buaa fi1g91 + -+ -+ frxgk, vaoe gi,- .., gr € R; uHOr A2 s HEro
yno6uo o6oszuaqenue (fi,..., fr).

TEOPEMA ['MJBBEPTA O HYJIAX. [Jas 4106020 muozousena F € R, das
womopozo (V1< i<k fi(yr,--.,yn) = 0) = (F(y1,---,yn) = 0) cywecmey-
em maxoe m, umo F™ € 1.

HOpﬂAOK MU3JI0XKECHUA MPDOANKTOBAH XCIAHNEM NOKa3bIBATH B Ka)qubIIjl MO-
MEHT TO U3 €LIé He JOKA3AHHBIX YTBEPXK ICHUN, BAXHOCTH KOTOPOT'O yXKe ACHA
(camTas TEOpeMy O HyIAX yTBEPXKAECHWEM, PO KOTOPOE DTO MOHATHO a Pri-
ori). Oka3bIBaeTCs, TEOPEMY O HYJIAX MOXKHO BBHIBECTHU U3 €€ IaCTHOTO CJLy9asd.
JTa 9aCcTh JOKA3ATEIbCTBA ABIAETCA JOCTATOYHO OOIEIPUHATOM, CM. HAIIPA-
mep, [2, c. 468-469]. (Ilocae BbIXOZa KHUIW [2] MHOIWE CTAIN HCIOIL30BATH
AJIA IPUBOAMMOIO PACCY XK I€HUA Ha3BaHME «TPIOK PabuHOoBH4A.)

JIEMMA 1 (Cay4aAnl F' = 1). Ecau 6 ycaosusr meopemvi fi,..., fr ne
umerom obwux nyaet, mo I = R.

Oco6eHHOCTRIO MPEeAIaraeMoro JOKa3aTeIbCTBA ABIAETCA KaK pa3 criocob ro-
Ka3aTelbCTBa dTOU JeMMbl. [l aToro HaMm morpebyercs

JIEMMA 2. IIycmb nose K sasasemcs ne 6oaee uem CUEMHOMEPHDIM NPO-
cmpancmeom nad C. Tozda K = C.

Buvisod meopembr u3 aemmvr 1. Paccmorpum «6émbmieer xoabno R =
= C[z1,...,Zn, z]. B aTOM KONBIE NEXKAT MHOTOWIEHH! f1, ..., fi (MHOrOwIeHBI
OT 1, ..., Ty ABIAIOTCA U MHOTOWIEHAMY OT X1, ...,Ln, 2) 1 1 —2zF. B ycaosu-
AX TEOPEMEI 9TU MHOIMOWIEHE HE MMEIOT OOLIUX HYJEH, IO3TOMY CYIIECTBYIOT
MHOTOYWIEHBL §1 = §1(Z1,. .., Tn, 2)s G2y -« - yJnt+1 TAKHE, TTO

1:flgl+"'+fngn+(1_zF)gn+1-

1
IloncTaHOBKA B 3TO TOXAECTBO Z = 7 1 TIPUBEJIEHNE K o01reMy 3HaMEHATENIO

(KOTOPBIN, O9EBUAHO, €CTH CTENneHb F') naioT TO, 9TO HyXHO.

Bui6od aemmvr 1 uz aemmvr 2. Ilpemgmomoxum mporusmoe. [lycts I # R.
fcro, 9TO CymecTByeT MakcumanbHBI (10 BKIAOUeHWIO) maeanx J # R, co-
nepxammit I (3TO MOXHO BBIBECTH U3 AKCUOMBI BHIOOPA WIM XK€ WCIOIB30-
BaTh IPUHIUI OOPHIBA BO3PACTAIOMUX IENOYEK UIEAIOB, T.€. HEMEPOBOCMD
konbna R — cm. [2]). Bygem reneps umers geno ¢ J.

CyThb MOXHO Pa3biACHUTH YEIOBEKY «C YIALBD. JTO YyTBEPKJAEHHUE JOCTATOYHO CIOPHO, HO
TeopeMa 0 HyJAX ABHO MOAXOIUT MOJ DTOT KPUTEPUN.
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dPakropkoasuo R/J ects HOJIe5), Opy STOM DTO mHoie sABgeTcs (He 6o-

Jee 9eM CI6THOMEDHBIM — BEAb TAKOBO KOJBIO MHOTOWIECHOB!) BEKTODHBIM
npocrparcrsoMm Hag C (oueBmgno). U3 nemmbr 2 caepyer, aro R/J = C.
Teneps yxe Jerko MOHATH, KAK MOXET OBITH ycTpoeH uaean J. [leuncTsu-
TeIbHO, IycTh upu npoekumu R — R/J = C obpasyoume zy, ..., Ty KOIb-
na R nepexogart B (wmcma) aq,...,a, COOTBETCTBEHHO. TOrga MHOrOWIEHBI
T1—al,..., Ty — Gy TEPEXONAT B HYJAb U TO>TOMY JexaT B ugeate J. Ho daxk-
Topkoabuo R/(zy —aq,...,z, —ay) yxe ects C (IpuauHy 5TOr0 MBI TOIBKO
aT0 00Ccyammm: o6pasyromue koabna R nocne dakropusanum nopox gaior C),
smaunr, J = (z1 — a1,...,Zy — ay). [looTOMYy Bce mHOrOUwIeHBl U3 J (a 3HA-
quT, w3 M060ro uaeaxa, COAEPKAMErocs B J) MMEIT OOMME HYyJdb: TOUKY
(ai,...,ay). [IpoTuBOpeane.

Aoxazameavcmeo aemmvr 2. fcuno, aro K D C. llpegmomoxum npoTus-
1
noe: nycts z € K \ C. Torga muoxectso {—— | @ € C} umeer momHOCTD
zZ—Q

KOHTUHYyM (Tak Kax 0HO paBHOMOITHO C), MOSTOMY 5TO MHOXECTBO HE MOXKET
COCTOATDH U3 JUHEWHO He3aBuCUMbIX Ha C nr1eMeHTOB. 3HAYUT, CYIIECTBYIOT

KOMILICKCHBIE THCIA (1, .. . 5 Qs Cls - - + 5 C, TAKHE, ITO
C1 Cm
- - + . + - = 0'
Z— Z—

Ocranock mpuBecTu >TH APOOM K OOIEMY 3HAMEHATENI0, YTOOBI MOMYYIUTD
(0UeBMAHO, HETPUBUAIBLHOE) YPABHEHNE HA z € KOMIUIEKCHBIMU KOD(M UIMEH-
Tamu. Ilockonpky moe C anrebpam<aecku 3aMKHYTO, BCE KOPHU DTOrO YpPaB-
HEHUA — KOMILICKCHBIEC YUCJIaA. HpOTI/IBOpe‘II/Ie.
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5 MOXHO IPOYMTATH AOKA3ATEILCTBO B [2], & MOXKHO IPOAYMATEH TAKYIO NACIO: HAMTIIE
HeHyJIeBbIX ujealtoB B R/J (He coBmajgaromux co BceM koabnoMm R/J) mporusopedmno Gbi
MaKCUMAIbHOCTH J, & ecim TakuX (Kak FOBOPAT, «<HETPUBUAIBLHBIX) ) UAaI0B HeT, To R/J —
OJIE, TTIOCKOJIBKY JI000M HEHYJIEBOU 3JIEMEHT UMeeT 0OPATHBINA: BEAb B UACATE, TOPOXK AEHHOM
3TUM JJEMEHTOM, eCTh 1.
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30-1 Amepukanckas Maremarudeckas OauMIInaia,
roa 2001

['. A. Taxbnepun

I: KAK IPOBOJAUJIACE OJUMIIUAZTA. USAMO — TakoBa ab6peBuaTypa
HA3BAHUA MOCJIEIHEr0 TYPa MATEMATUYIECKOU OJUMITHAAIHI, IIPOBOAUBIICACA B
CIIIA Becmou 2001-ro roga B TpuanaTeit pa3. Ha 3ToT Typ 6bLIO mpUrIalie-
HO 250 no6egurenen npeasiaymero rypa AIME, Ha koTopom gaBaaoch (kax u
Ha ABYX APYTUX Typax, eMy mpemmecTByoommx, ¢ abbpesuarypamu AHSME
u AJHSME) nBa-Tpum necaTka TECTOBBIX 3aJad: W3 5 OTBETOB, IpeAIarae-
MBIX TIOCJE KaXIOU 3aMa4h, CIENOBAIO BHIOPATH MPABUILHBIA U OOBECTHU €ro
kpyxo4ukoM. B orimuaue or AHSME, AJHSME u AIME, sa USAMO nukaxux
TECTOBBIX 3329 HET: YIACTHUKAM CAMUM HAJ0 IaBATH OTBETHI, 4 B PEIICHUIX
ClefiyeT MPOBOAUTH CTPOTME MOKA3ATEIHCTBA U PACCY XK IEHUA.

Bce Typst onmuvnuaner, npegmectsyomue USAMO, npoBogsaTcs mo mKo-
aaM, a USAMO — B KpPyHmHBIX YHHBEPCHTETAX COOTBETCTBYIOUNX IITATOB
CIIA. 3aganwme, npegmaraemoe mia USAMO, cocrasiseTcs croenuaibHBIM
«GOIBIIMMY KIOPH, pacKuaaHubIM Mo Tepputopuu CIIIA. 3amoaro mo magama
OJMMIIUA B! KAXK IBIU “UIEH «0O0IBIIOrO» XKIOPY MOCHLIAET B €€ «ITab» 0T OJHOU
[0 IATY CBEXUX 33/a; 3aT€M BECh IIOLYyIeHHBIN KOMIIEKT («pooly) mpumep-
HO m3 H0-60 3amad pacchLIaeTcsa BCEM WIEHAM XIOPHW, M OHU B IUCHMEHHOM
BUJ€ ULTIOT B IITa0 CBOM KOMMEHTAPWUM O KAYIECTBE, CJIOXKHOCTHU ¥ IIpPUEMJIE-
MOCTH KaXJOU OTJAeJbHO B3ATOU 3a1a4u. B pesyabrare eme AByX UTepamun
TAKOr'0 POJA BO3HUKAET «aapo» m3 10-15 aydmmx s3agad. OTO AAPO 3aaa<
3aTeM 00CYyXAAeTCA «AAPOM» XKiopu m3 6 IenoBeK ((MAIBIM XKIOPH)); TaKOe
o6cyxnenue («conferencer) mpomcxoauT OOBIMHO O TeaePOHY B CIEMUATHHO
HA3HAYEHHBIN BOCKPECHBIU [€Hb, U HA HEM NPOU3BOAUTCA OTOOD 6 Jydmmx
sagad migs USAMO. OxomvarenbHas mumdoBKa (HOPMYIUPOBOK OTOOPAH-
HBIX 33/a9 MOPYYaeTCA TPENCeIaTeN0 XIOPU U ero 3aMEeCTUTEN0, KOTOPHIE

MaTemaTu4eckoe npocsewenne, cep. 3, soin. 6, 2002(119-126)
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M3TOTABINBAIOT TAKXKE CIeNuATbHBIN OykiaeT u3 3agad USAMO u ux peuenun
IS T€X, KTO MPOBEpAET pabOThI MKOJIBLHUKOB.

[Mpumepno depes memeato mocie nposegerus Typa USAMO wmeboabmas
9aCTh «GONBIIOr0) KIOPU CHEXANIACh HA TMPOBEPKY PAOOT MIKOILHUKOB B T'O-
pon Jluekoasn (Lincoln), mrar Hebpacka (Nebraska). ITocae Tmarensuon
OPOBEPKU ¥ TIEPENPOBEPKHU PAbOT yIACTHUKOB BCE PE3YIbTAThI (OUKM, 3apa-
6OTaHHBIE MKOABHUKAMU [0 KAXK/JOU 3a1a49€) ObLIM BHECEHBI B KOMIBIOTED, U
COOTBETCTBYIONAA IPOrPAMMA MPOPAHKUPOBAIA YIACTHUKOB MO WX PE3YJIhb-
TaTaM B NOpsAJKe yOwbBaHuA. B KOMObIOTED OBLIM BHECEHBI TaKXe U IPe[-
JOXEHUS IO CIENUAJbLHBIM HATPAJAM. DTH HATPALBI MPEACTABIAIOT COOOU
MPUIVIHBIE [eHEXHbIE IPEMUN, BPYIaeMbIe MO3XKe HE CAMOMY IIKOJILHUKY, &
TOMY YHUBEPCHATETY, B KOTOPBIA OH MOUAET YIUTHCSA TOCIE OKOHIAHUSA IIIKOJIBI
(Tak masbBaemble scholarships). Ha pykm xe HarpaxgaeMbIi TIOLY 9€T TOSb-
KO CIIEIUAIBHYIO TPAMOTY, MEIAIh U KAKOU-HUOY b MOBOJBLHO JOPOTOU MOA-
pOK, HampuMmep kKoMmmboTep «lap-top» mocrenuen mapku. Mena y4acTHUKOB
OBLIY 3aKOAUPOBAHBI YUCIAMU U TOJHKO TOCIE TOTO, KAK BCA MPOBEPKA ObI-
JIa, TIOMHOCTBIO 3aBEPIICHA U €€ Pe3yJIbTATH 3a(pUKCUPOBAHLI B KOMILIOTEPE,
mpecefaTeNb K0P HAXKAI MOCISIHUNA Pa3 KIABUIIY KOMOBIOTEPA, ... BO3-
HUK DAHXWPOBAHHBLIN CIMCOK MMeH Beex 250 yuacTaukoB. PesynapraTsr onum-
MUAJBI B PACIETIATAHHOM BHU/e OBUIA BPYIEHBI WIEHAM XIOPU HA, MPOIMAILHOM
3aBTPaKe B €Hb UX OTIETA MO JOMAM; B TOT XK€ JIeHb YIACTHAKAM Pa30CAAIH
[0 MOYTE UX PE3YJAbTATHI.

[BeHA AT MIKOJIBHUKOB ¢ HAWIYIIIAMUA PE3YIbTATAME CTAIU T0OequTe-
aavu USAMO wu 6buim mpuriamredsl Ha Harpaxgerue B croaumiry CIITA —
r. Bammarron. B sTom rogy, B oTimume OT mpONWLIBIX JeT, B BammHrTOH
npuraacuiu 13 MKOIEHUKOB BMECTO ABEHAANATU: TPUHAMIATHIM ObLT He-10-
oedumeap Mankn XaMOypr, KOTOPOrO HAIPAAUINA IPEMHUEN aMEPUKAHCKOIO
maremarudeckoro macruryta Kmsu (Clay) 3a camoe KOpOTKOe M M3SAIIHOE
pelenue nocaeaHen, Haubonee TPy JHOM 334247 OAMMIuanbl (O HEl Pedb BIe-
peau). Exuucreennoro nobegurens Pouna Baprona, pemusmero Bce mecTsb
3a7ad OJUMINAALI, HATPAIWIM IIOYeTHOU mpeMuen ['psurtiepa— KiaMkuna,
Bpyuan oty npemumio cam Moppen Kramxun (Murray Klamkin), n3secTasm
KaHAICKAU KOMIIO3UTOD 3a4a4, crenuaibuo npuexapmmu u3 Kananer 8 CIITA
IS DTOTO HATDAXK ICHUA.

[To6GemuTenen, mpuraalleHHLIX B BallMHITOH, YeCTBOBAIN TpU pasa. Ilep-
BB pa3 HeopuuumaibHO, B mTab-kBapTupe MaremaTudeckon Accoruamum
Amepuku (MAA), Kyga KpoMe 9IEHOB XIOPU U ODUIUAIHHBIX JUI ChEXAIUChH
Pa3HOOOpA3HBIE CHOHCODHI I OOBABICHUA CBOMX HArpas (IJIaBHBIM CIOH-
copom Oerta upma «The Akamai Foundation»). Bropon pas odumumansho,
B Axanemuu Hayk CIIIA, rge mkOIbHUKOB BBI3BIBAJIM [0 OJHOMY HA CIEHY
BMECT€ CO CBOMMU PONUTEIAMHI, OPATHAME U CECTPAMU (€CIU TaKOBLIE HMe-
JVCH), BPY9Iaau MEJaIb 1 IPaMoTy, u (hOoTOrpadupoBaIu BCIO CeMbio (a mepes
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stuMm npodeccop [Ipuncronckoro yausepcurera Ppsuk Mopran (Frank Mor-
gan) opo1IruTaa 3aME€IaTEIbHYIO JEKIWIO O MBUIBHBIX IIY3BIDAX U «TeopeMe (0]
caBOeHHOM MBLTBHOM my3bipe» («The Double Soap Bubble Theoremy)). U, na-
KOHEIl, TPETUN pa3 MoGeAuTeNer HATPAX AT Ha OQUIUATLHOM OaHKeTe B
aumomaTuaeckom 3ate Munucrepcrsa Unocrpanaex gex CIITA (Diplomatic
Reception Rooms of the United States Department of State), rae mkoasau-
KaM BPYYAINCH CIENUAJbHBIE MPU3BI IO PA3HBIM TOBOAAM. B IpoMexyTKax
MEeX [y ONUCAHHBIMEA COOBITHAME AEIAIOCH MHOTO (HOTOrpaduil, HAIPUMED Y
COBEPIIEHHO HEOOBITHOW GPOH30BOU CKyJAbOTYPHI AnpbepTa OUHIITENHA IIe-
pen Bxonom B Akanemuio Hayk CIIA, KoTOpyIo NIKOMBHUKY OOIETUIN CO BCEX
CTOPOH.

II: O 3a1A49AX. USAMO nposoguiaces B 2001-m rogy 1 mas B aBa sTana:
MEPBLIA ¢ 9 9acoB yTpa [0 MOIynHA, BTOpou ¢ 1 waca mua mo 4 gacos gausa. Ha
KaX/[OM DTAalle MpPeNIarajoch PEUIuTb 3 TPYAHbIE 3a4a<u, PACIOMOXKEHHBIE B
HNOPAJKE BO3PACTAHUA WX CAOKHOCTH (TAK 9TO CAMBIMU TPYAHBIME OBLIH 3a-
naau #3 u #6). Kak Boumne yxe 6bL10 Ckasano, B pemenuax 3aga1 USAMO
HAJI0 IPEIBABIATH CTPOTME MOKA3ATEIhCTBA, a HE yragblBATh OTBETHI. Xa-
paktep USAMO BO MHOrOM HamoMumHaeT MeXTyHAPOIHBIE OMUMITUAIBL TE
xe 6 3amad, 3 + 3; 3a4a9U IPUMEPHO TAKOU XK€ CI0XKHOCTHU; KPOME U3ALIHBIX
COOOpaXeHuN, IPU PeleHNr HYXHO UCIOIb30BATH MATEMATHICCKYIO TEXHU-
Ky, TIOPOU JOCTATOYHO IIYOOKYI0 — HUKAKAA 3a0aa He PEIIAaeTCA B «OIUH
xom (uem smamenmTbr Mockosckme u Cankr-IlerepOyprekue ommMmuansl);
KaK MPaBWIO, KAXAasg 3a/a9a uMeeT HOIbIle OJHOTO PEIIeHUs.

Hwxe mb1 mpuBogmMm ycioBus Beex mectu 3aaa4 (cm. gacts 111) u ux pe-
menns (dactb IV). Xoderca Takxke 06paTuTh 0c060€ BHUMAHNE IATATENI HA
Hambosee TpyAHbIe, HAaNOOIEE KPACUBEIE, U, B TO XK€ BPEMs, HAMeHee TeXHU -
Hble 3aga49u #3 u #6. OTMeruMm, 9TO reoMeTpUIecKas 3a1a49a #6 okazatach
CaMOU «MAaTEMATUIECKOW» U UAEWHOU: IIOMUMO TOr0, 9TO ¥ HEe eCTh OOMbIIOe
KOJIUYECTBO DIEMEHTAPHBIX PEIICHUN, aBTOPY STOU 3aMETKHU YAAIOCH 06006-
WUTH DTy 3aJaTy HA MHOTOMEDHBIN CIy9all W HA OJHOPOAHBIE (KPUBOIUHEN-
HBIE) IPOCTPAHCTBA, B 9aCTHOCTU HA (MHOTOMEDHYIO) cepy u mPOCTPAHCT-
Bo Jlo6aueBckoro. YuraTento, 3HAKOMOMY C MHOTOMEDHBIMY U O JHOPOIHBIMU
MPOCTPAHCTBAMY, TPEIIATACTCA HAUTHU 0OOOUIEHNE MPUBOAUMOrO HUXKE pe-
LICHUA 3343497 #6 caMOCTOATENBHO.

I11: YcnoBusa 3ALAY.
Iman I (9:00-12:00)
1. B xax 0o u3 BOCBMU WMIKATYJIOK HAXOAUTCA 6 mBeTHBIX mapukos. Ha

PACKPACKY BCEX NMIAPUKOB MCIOIL30BAHO 7 PASHBIX I[BETOB, IMPUTIEM KAXK THIA
WIAPUK TOKPAIIEeH B OAWH 1BeT. V3BECTHO, YTO BCE MIAPDUKU B OJHOU U TOU
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Puc. 1.

JKe MIKATYJIKE PAa3HOIBETHHI M ITO HUKAKAA I1apa IIBETOB HE BCTPEYIAETCA Of-
HOBDEMEHHO 0oJiee 4eM B OJHOU ImKaTyake. HalTu HaumMeHbIee BO3MOXHOE
3Ha'UeHUe 7, AJII KOTOPOr'o TaKasd PacKpacKa IIapuUKOB CYLIeCTBYeT.

2. B tpeyroabauk ABC Bnmcana OKPYXHOCTH w. TOYKH KACAHUA W CO
croponavu BC u AC 0603HaxeHBI, COOTBETCTBEHHO, Uepe3 D u Fy. Ha cro-
ponax BC u AC ormedensl Takxe Touku Do u Fo, COOTBETCTBEHHO, I
koropeix CDy = BDy u CEy = AE;. Ilycte P — TO4Ka mepecedeHus OT-
peskoB ADy; u BEs, u () — Gmumxaumas K Bepummuae A TOUKa mepecevdeHus
OokpyxkHOCTEH W U oTpeska ADs (puc. 1). [okazars, aro AQ = DyP.

3. HeoTpumnaTenpHble 9UCIA @, b ¥ ¢ YOBIETBOPAIOT yCIOBHIO a2 + b% +
+ ¢? + abc = 4. [lokaszaTs, 910 0 < ab + be + ca — abe < 2.

Sman IT (18:00-16:00)

4. Ha mnockoctu manbl Tpeyroabunk ABC m Touka P Takue, 9TO Tpe-
yroabHuK A, cocraBieHHb u3 0Tpe3koB PA, PB u PC, TynoyroibHbBIN.
Haubonbimas cropona Tpeyroabauka A KOHrpysHTHA 0Tpe3ky PA. [lokazars,
aro /BAC ocTpbii.

5. MuoxecTBo S nenbix (HEOOA3ATENBHO MOIOKUTENBHBIX) TUCE] Y IOBIe-
TBOpAET caepytommm ycaoBuam: (A) cymecTByloT Takme ducaa a,b € S, aTo
HO(a,b) = HOd(a —2,b—2) = 1; (B) ecim  u y — daemenTsr S (BO3MOX-
HO, paBHBIE), TO 22—y € S. JlokazaTs, uT0 S COBIAJAET C MHOKECTBOM BCEX
IEeJBIX Yucen Z.

6. Kaxou Todke IIOCKOCTH MOCTABICHO B COOTBETCTBUE HEKOTOPOE Be-
mecTBeHHOE Iuca0. VI3BeCTHO, ITO A IPOU3BOJBHOIO TPEYTOJbHUKA, TUCIIO,
CTOsIIEE B IEHTPE BIMCAHHOW B HErO OKPYXKHOCTH, PABHO cpegHeMy apud-
MeTUIeCKOMY JHCeN, CTOAIINX B €ro BepmmHax. /[Joka3aTk, ITO BCEM TOYKAM
IUVIOCKOCTHY IIPUANUCAHO OMHO W TO XK€ UHUCJIO.
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IV: PEMEHUA 3ALAY.

PEMEHME 3AIAYN 1. Omeem: npyin = 23. [lpusegem nexombunamoproe
peleHne, OCHOBAHHOE HA BBIMYKJIOCTH Iunepboasl y = 1/x.

« Ilycts 1,2,...,n — uBera mapukoB. PaccraBum BCce mBera mocTpod-
HO ((mO-mKATyJso4HO») B Tabauiy A pasmepoMm 8 X 6 (Tak 94TO moOmy<dmm
8 CTPOK-IIKATYJIOK C WHAEKCOM i u 6 CTOJIOLOB-IIAPUKOB C WHIEKCOM j.)
[IycTs b;; o60o3HATAET IMCIO IMAPUKOB TOI'O XK€ IBETa, ITO W IIAPUK C HO-
MEPOM j B MIKATYJIKE C HOMEPOM %; 3aIIOJHUM STUMU IUCIAMUA HOBYIO TaOIUILYy
B pasmepom 8 X 6. OueBuaHOe, HO peIIAOIIEe 3aMEUAHUE: CYMMA 0OPaIm-
nowr seaunun 1/bj; no eceti mabauye B pasna n. ([Jokaxure 310 camocTos-
TerbHO!)

[MosTomMy paccMOoTpuM fABE CTPOUETIHBIE CYMMBIL: S; = E?:l bij ms; =

= Z?Zl(l /bij). Tak Kak B CTPOKe i BCe WIECTH IBETOB PA3IMIHBI, OCTAIb-
HBblE CeMb WIKATYIOK AOOABAT B S; MAKCHMyM 7 IIAPDUKOB, TaK ITO HMeeM
orpanumdenue S; < 6 + 7 = 13. Ilockonbky dysknus y = 1/x Bbmykia
BBEPX, TO 3HAYEHUE S; MUHUMAILHO, KOT/A OLHO U3 b;j PABHO 3, & OCTAILHbIE
nATh ducea pasubl 2. Urak, s; > 1/3 + 5/2 = 17/6. CoranacHo 3amevanuio,
n=341> 5 1/b; >8-17/6 =68/3 > 22, orkysa n > 23.
[Ipumep mus n = 23 (IO-UIKATYIOTHO):

(1,3,4,5,6,7); (1,8,9,10,11,12); (1,13,14,15,16,17); (2,3,8, 13,18, 19);
(2,4,9,14,20,21); (2,5,10,15,22,23); (6,11,16, 18,20, 22); (7,12,19,21,23).»

PENIEHUE 3ATAYY 2. [lJokaxuTe caMOCTOATEABHO, 9TO: (1) 6nesnucannasn
OKPYHCHOCTD, KAcAOWaacs cmopouvt BC, kacaemcsa amoti cmoponvl umen-
1o 6 mouke Doy (2de CDy = BD1); u, kak (He O9€HB TPOCTOE) CAEACTBUE
u3 sToro, aro (2) D1Q — duamemp snucannotli oxpyxscnocmu w (Tax ITO
O € D1Q u D10 =0Q, rage O — uesTp w, puc. 2).

Puc. 2.
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« llycts Teneps M; — cepeauua cropousl BC; Torma M; — cepeaumna
orpeska D1 Dy u OM; — cpegusas auausa AQD1Dy. Orcrona MO || QDo,
M,0 || ADy, @Dy = 2M;,0. Ecm My — cepenuna croponsr AC, To, 1o
aHAIOrUIHBIM coobpaxenuam, MyO || BE;. Ilycts G — Touka mepeceveHus
meguan AABC (t.e. G = AM; N BMs).

Paccmorpum romoreruio 0 ¢ nearpom G u koaddunuentom k = —1/2.
Ilo ompenenenuio, §(A) = M; u §(B) = M. Ilapamnenbubie mpsaMble IpA
roMOTETHUM HEPEXOaAT B IaPaJUICJBbHBIC IIDAMBIC W TOYKW II€PECECICHUA IIPDA-

MBIX IIEPEXOAT B TOYKM Hepecedenusa ux 06pas3os. [losromy uz ADy || M0
cregyetr 0(AD2) = M,10; us BEs || M2O caegyer 6(BE2) = M30; orciona

§(ADy N BE,) = §(ADs) N §(BE,) = M0 N M0 = O,

w kopodue 0(P) = O. Uz 6(A) = My, §(P) = O sorrekaer AP = 2M,0. Ho
QD> = 2M, 0, suauur AP = (QDy. Berauras o6umun orpe3ok P(Q), Haxoqum
AQ = PDy. »

PEMEHUE 3ATAYM 3. DTa 3a4a49a UMEET JOBOJBHO I'POMO3IKOE U TEXHU-
1eckoe (HO HEeTpUBUAMBLHOE!) TPUTOHOMETPUYECKOE DEIIEHNE, HATNHAIOMIEE S
croBamu: «Cpnenaem sameny a = 2sin(A/2), b = 2sin(B/2), ¢ = 2sin(C/2),
rae A, B u C' — yribl TpeyroibHUKAay. 3aady MOXKHO PEIIATb TAKXKe ¢ TO-
MOIIBIO MpaBUIa MHOXHUTeNer Jlarpanxa, HO # 5TO (CTAHZAPTHOE C TOYKA
3PEHUA MATEMATUKA-TTPOPECCUOHANA) PEMIEHNE TOBOILHO TPOMO3AKO, XOTA U
BecbMa, HanexHO. O qHAKO GOTATHIN OMBIT WIEHOB XIOPU MOACKA3BIBAI, ITO Y
UBAMHO CPOPMYIUPOBAHHON 33aYHU JOJKHO UMETHCA U3AIMIHOE XKE PEIIeHHE.
OHO B KOHIIE KOHIIOB ¥ OBLIO HAWIEHO.

<« 3aMeTUM CHAYAJA, 9TO MO KPAUHEN Mepe OMHO U3 TpeX [ucen a, b, ¢ e
npesocxoaut 1, mraxe a’ + b? + ¢ + abe > 4. Ilycrs, Hampumep, ¢ < 1. Toraa
cpa3y moxyvaeTcsa HukHAL onenka: ab+ be+ ca — abe = a(b+c¢)+ (1 — a)bc >
> 0. Herpynuo moka3aTh, ITO PABEHCTBO AOCTUTACTCA TOJBKO HA CJIEHYIOMIAX
Tpoukax uucer: (2,0,0); (0,2,0) u (0,0,2).

JlokaxeMm Temepb BEPXHIOKI OLEHKY. Pemarouryio porb 6ygeT urpatsb cle-
ayiomu mpocTon GakT: cpeau J0bIX Tpex uucen ¢, b, ¢ ambo Kakme-TO
aBa < 1, 6o xakume-to aBa > 1 (mpunnun [upuxmie Ais Tpex TOYEK U ABYX
nomynpAMBIX ¢ 00mmM koHIOM 2 = 1). Be3 orpanmvenus obmmOCTH Oygem
CIATATH, 9TO DTUMHU IUCAAMEA ABIAOTCA b u ¢, Tak arto (1 —b)(1 —c) > 0. Io-
cKOIBbKY Beerga b? +¢? > 2bc, moayaaem 4 = a® +b% + ¢ + abe > a® 4 2bc+ abe.
Orciona 4 —a? > be (2 +a) m 2 — a > be. Ilocae 3TOro BepXHAA OTEHKA TIOTY-
9aeTCsA MCHOBEHHO:

ab+ bc+ ac —abec < ab+ (2 —a) + ac(l —b) =
—2-a (1—b)—c(1—b)] —2-a(l—b)(1-¢) <2,

nockoabKy a(l —b)(1 —¢) = 0. »
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PaBeHCTBO LOCTHraeTCsa TOIBKO eca:m OfHOBpeMeHHO b2 + ¢ = 2bc (T.e.
npu b = ¢) u a(l —b)(1 — ¢) = 0. Torga, ecu ¢ # 0, To b = ¢ = 1, oTrkyaa
ua=1;ecma=0, 70 u3 ycrosusa 3agaau 2b°> = 4 u b = ¢ = /2. Hukinde-
CKUe IepeCTaHOBKY CHMBOJIOB a, b, ¢ maioT Bce BO3MOXHBIe oTBeThL: (1,1,1);

(0,v2,v2); (vV2,0,v2) u (vV2,V2,0).

PEMEHUE 3AJAYM 4. VMeeTcs HECKOMBLKO PemeHul >TOU 3aga<u (OTHO
U3 HUX OCHOBaHO Ha 0606meHHOU TeopeMme IItomemesn). Camoe mpocroe —
BEKTOPHOE PEIEHNE.

« [lomecTuM HAYAIO KOOPAMHAT B TOYKY A ¥ IS TPOU3BOIBLHON TOYUKU
Q) 6yzem o6o3HaIaTh Yepe3 ¢ BeKTop AQ) u 1depes |g| nauny BekTopa ¢. [lano:
Ip — B> + |p — ¢|* < |p|?. DTo HepaBerCTBO DKBUBATEHTHO TaKOMy (TOTKA
03HAYAET CKAIIPHOE IPOM3BEJEHNEe BEKTOPOB): p-p+b-b+c-c—2p-b—2p-c < 0.
Nobasras 2b-c k o6eum TacTam, moxydaeM |p—b—c|? < 2b-c; crenoBaTeasHo,

b-c>0. A Torga cos ZBAC = |l;|'|c| > 0, T.e. ZBAC ocTpsri. »
(&

PEMEHUE 3A0AYM 5. 4 Byxem roBopuTh, ITO MHOXKECTBO S ycmotiuueo
nod deticmeuem npeobpazosanus x — f(z), ecmn uz z € S caenyer f(z) € S.
Ecau ¢,d € S, To u3 ycrosus (B) umeem, uTo S ycTOUYIMBO mOJ AEUCTBUEM
z— ¢ —zuz— d>— gz Torga S ycrowumso u mojg gedcTBHEM T — ¢ —
—(d? —x) = 2 + (¢ — d?); amanormarO U oA AeicTBUEM T > T + (d? — c?).
[TosTOMy, ecau n ecTh NEJOYUCICHHAA JUHEWHAA KOMOUHAIAA THUCEa BUIA
c? —d?, rpe c,d € S, 70 S yCTORIMBO IO AEHCTBUEM T 5 & +N U T — T — N.
B wacTHOCTH, 5TO BepHO A1 1 = m, rae m = HOM{c? — d*: ¢,d € S}.

3 ycaosua (A) crepyer, aro S # &. IlloaTOMY 0CTaeTCA TOTBKO HOKA3ATH,
aro m = 1. Jomycrum nporusaoe: m # 1.

BosbMeM IPOCTON aemmTens p ducaa m; Torga ¢ —d? = 0 (mod p) npnm
Beex ¢,d € S. Orcioga 6o d = ¢ (mod p), mbo d = —c (mod p). Ilo ycmro-
suto (B), ecm ¢ € S, To 2 — ¢ € S, Tak wT0 MM60 2 — ¢ = ¢ (mod p) (u Torga
2 = 2¢ (mod p)), mbo 2 — ¢ = —c (mod p) (m Torga ¢> = 0 (mod p)).
Orcrofa norydaeM CAeAyIOIEe yTBEPXK ICHUE:

(C) pmuns xkaxgoroc€ S  am6o ¢ =0 (mod p), mmboc=2 (mod p).

ITo ycaoBuio (A) mampyrces Takue uucaa a,b € S, aro HO/l(a,b) = 1, 3na-
9UT 110 KPaUHEN Mepe OJHO U3 4ucel ¢, b He KpPaTHO p; 0003HAYMUM 3TO HE
KpaTHOe p ducio depes a. Urak, « € S ua # 0 (mod p). Touno Tak xe, u3
HOd(a — 2,b — 2) = 1 cregyeT, 9TO p HE MOXKET AEIUTH ONHOBPEMEHHO KaK
a — 2, tak u b — 2. CregoBaTeabHO, UMEETCA DIEMEHT B S, 0003HAYINM €ro
B, mas xoroporo 3 # 2 (mod p). Y3 cka3aHHOrO W M3 MOTY9IEHHOTO BBIIIE
ycaous (C) BBITEKAeT €IMHCTBEHHAA BO3MOXHOCTE: @ = 2 (mod p) u =0
(mod p). Ho mo ycaosmio (B), 82 — a € S. Honoxum ¢ = 2 — a u nogcrasum
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ero B yeaosue (C). Uz B2 —a=0—2 = —2 (mod p) crexyer:
ambo —2=0 (modp)), mmbo —2=2 (mod p).

Kaxnoe m3 5Tux paBeHCTB CIPABEINBO TOJBKO Ipu p = 2. A Torga ycmosue
(C) momxHO OBITH MEPEGHOPMYIUPOBAHO TAK:

(C) BCE DIEMEHTHI MHOXeCTBA S JYeTHHI.

Ho sto yrBepx)aenme nporusopednt ycaosuio (A)! Takum oGpasom, mgomy-
CTHUB, 9TO M 7# 1, MBI TOIYYUIN MPOTUBOPEUNE. SHAYUT, M = 1 U, claeaoBa-
TexbHO, S = 7. B

PEMEHUE 3AOAYM 6. Toukm 6ygeM 0603HAYATH TPONUCHBIMU OyKBAMU,
a IUCIa, IPUIUCAHHBIE TOYKaM, OynreM 0003HAYaTh TEMU XK€, HO CTPOYHBIMU,
OyxBamu. [l COBIAMAIOMINX TOYEK WK IUCEI MBI Oy€M KCIOIb30BATH 3HAK
PABEHCTBA «=», A HECOBIAJAIOMINX — 3HAK HEPABEHCTBA (F».

JIEMMA 1. IIycmv A, B, C, D — maxue uembipe mouku wa npamot £,
ymo ompesokr CD codepacum ompesox AB, a cepedunvl amuzr ompe3rxos co-
snadatom. Tozda ¢ —d = 3(a —b).

Pwuc. 3.

HOKABATEJILCTBO. Ilycte O — cepenuna orpeska AB. [locTpoum ok-
pyxHOCTEH C4 U cp ¢ unenrpamu A u B u paguycom AO = OB. Ilposegem
kacarenpabie CX, CY k okpyxuHOCTE C4, u DX, DY K OKPYyXHOCTH CpR;
agece X n Y — TOYKM Ha mepeHuKyaape (-, BocCTaBIeHHOM K { B TOYKe
O (puc. 3). Uz ACXY nonyuaem: ¢+ +y = 3a; w3 oADXY:d+xz+y = 3b.
CrenoBarensHo, ¢ —d = 3(a — b).

<« Ham mHamo moxasaThb, ITO MPOM3BOJBHBIM TOYKaM A m B mIockocTn
NPUTIICAHBI OIMHAKOBBIE TUCaAA: G = b.

Paccmorpum Tpu napsl Broxenusix orpeskos FF D CD D AB ¢ obuen
cepenuuon. [IpuMeHsAa 1eMMy, ITOLYIaeM:

e—f=3(c—-d)=3a—-b = 9a—->b)=3(a—b) = a=b,

9T0 1 TPeOOBAJIOCH TOKA3aTh. P



127

O ITOIIaPpHO CMEXKHBIX MHOI'OI'DaHHMKAX

A. A. 3acaaBckun

Cpenn 3amad, npemnoxeHabx 11-kaaccaukaMm Ha 64-1 MockoBCckou maTe-
MAaTHUIECKON OJUMIINANE, OLLIA TaKasd:

Lokaxncume, wmo 8 npocmpancmee CYwecmsyem pacnosoHce-
nue 2001 svinyxa020 MHO202PAHHUKG, MAKOE YMO HUKAKUE MPU U3
MHO202PAHHUKOB He UMEIOM 00UWUL MOUER, 4 #100ble 084 Kacaomcs
dpye dpyea (m. e. umerom omas bl 00HY 2PAHUURYI MOUKY, HO HE
UMEIN 0OWUT BHYMPEHHUT TOUER ).

BMecTo CI0Ba «Kacamomuecss ) Mbl O6yeM qajee MCHOJIL30BATH O0lee TOI-
HOE CJI0BO «cMexHbIey. [TorsaTao, 9To yncno 2001 B ycaoBum 2TOU 3a1a49u He-
CYIIECTBEHHO.

YTBEP2KAEHUE 1. [lna 106010 n B IPOCTPAHCTBE CYIIECTBYET 71 IOMAP-
HO CMEXHBIX BBIMTYKJIBIX MHOTOI'DAHHUKOB.

Hackonbko HaM m3BeCTHO, yTBEpX) AeHNE | GbLI0 BriepBBIE CHOPMYIUPOBA-
HO u gokasano Turne B 1905 r. [2].

CaenyeT cKasaThb, ITO pEIICHME 3TOU 330A<U, TPUBEJIEHHOE B TOCBSIIIEH-
HOU onmmMmmaze Gpounope [1], ogens mmmEHOe U caoxHOE?) . Bomee masmmoe
pelleHre HAlen y9acTHUK onuMmmmazabl Miabs Mexupos®), Ho u ero Hembss
camTaTh 0CTaToIHO PocThM (M. «KBarTy Ned, 2001 r.). U BoT Uepes meko-
Topoe BpeMs B VlHTepHeTe GblIa O6HADYXKEHA CTAThA [3], cofepKalas HOBBIN
¥ 9YPE3BBIYANHO KPACUBBIM METON pelleHusA. bosee TOro, 3TOT METOH JaeT
clIenyollee yCUIeHre yTBepK aeHns 1.

YTBEP2KAEHUE 2. [lna 106010 n B IPOCTPAHCTBE CYIIECTBYET 71 IOMAp-
HO CMEXHBIX BBINYKIBIX KOHZPYIHMHbIL MHOTOTDAHHUKOB.

1)HpI/I IOATOTOBKE BapUAHTOB OJMMIMAALI B 3aJaYHOM KOMMCCHM OBITOBAJ emme Oojee
BOJIBHBIN TEPMUH (IETYOIINECST.

B3aro ono HUCIOJIB3yeT TOJBKO JUIIb T€ CKyAHBIE CTEPEOMETPUYIEeCKHNE (PaKThI, KOTOPHIE
MOTYyT OBITH U3BECTHLI 00Jee-MeHee BCEM IIIKOJIbHIKAM. B TaCTHOCTHU, UCIIOJB3YIOTCA TOJIBKO
IIPU3MBI.

3)3a aT0 pemenue OH moaydma npemuto [lenone, mpucyxaaemyo Ha MOCKOBCKOW maTe-
MaTHYECKOU OJIMMIIHUALE 3a CaMOe KPACHBOE DeIIeHHe MeOMeTPUIECKOU 3amadu. Bceero sty
3ama4y pemmiao 4 demoBeka m3 605 yIaCTHUKOB.

MaTemaTuyeckoe npocsewenne, cep. 3, sbin. 6, 2002(127-129)
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Mer 6yieM CTPOUTH UCKOMBIE MHOTOTDAHHUKK KaK d9acTu obuaacmeti Bo-
POHO20 CUCTEMBI TOYEK, JEXKAIIUX HA 8UHMOB0U AUHUY.

[IycTs B mpocTpancTBe gaubl TOIKU My, Mo, ... [Ij19 KaxX 10U TOYUKHU MIPO-
CTPAHCTBA HaugeM Oamxauinyio K Her us To4ek M;. B pesyabraTe BCe mpocT-
pamcTBO OymeT pas3buro HA 06JACTH, KOTOPBIE HA3BIBAIOTCA 004acmamu Bo-
pownoeo Touek My, My, ... (Obaacts Boponoro Touku M; — 5TO MHOXECTBO
Takux Todek X, uro XM; < XM, nua Bcex j # i). U3 ompegenenus cpasy
BBEITEKAIOT CJEYIOLIe CBOUCTBA obiaacTenr BopoHoro.

1. Obaacts Boponoro Touku M; ABIAETCA BBITYKIBIM MHOXECTBOM, TaK
KaK OHA eCTb II€PEeCeIeHNEe MOIYIPOCTPAHCTB, OrPAHUYIEHHBIX CEPeInH-
HBIMHI NEPIEHANKYIApaMu K oTpeskam M; M.

2. O6mactu Bopomoro aByx TOYeK HE MOT'YT HMETh OOIIUX BHYTPEHHUX
TOYEK, & OOIIMe TPAHUYIHBIE TOYKY DTUX OOJACTEN JEXKAT B INIOCKOCTH,
ABJIAIONIENCS CEPEIUHHBIM IEPIEHAUKYIAPOM K COEIUHAIONIEMY 3T TOY-
KW OTPE3KY.

3. Ilepecedenmem obmacTern BOpOHOro Tpex TOUEK, HE JeXAIUX HA OJHOU
IPAMOU, ABIAETCA IACTH MPAMOU, MEPIEHAUKYIAPHON ILIOCKOCTH, COAEP-
XKallled STH TOYKU U MPOXOAIIEH Uepe3 MeHTP OKPYXKHOCTH, ONMUCAHHON
OKOJIO 00Pa30BAHHOIO MMU TPEYTOJbHUKA.

4. O6aactu BopoHoro dersipex u 6oJjiee TOYEK, HE JEXKAIMUX HA OJHOU OK-
PYXHOCTH, HIMEIOT He 6ojlee OqHOU OOWEN TOUKH.

BuHTOBYO JUHUIO MOXHO 3a1aTh YpaBHEHUAMA & = ¢, Yy = cost, z = sint,
rae t € R Touxy BUHTOBOU JmHUY ¢ KOOpauHaTamu (t, cos t,sint) Gyaem 060-
3HagaTh vepe3 H(t). Hambonee BaxHBIM 118 HAC CBOUCTBOM BUHTOBOU JUHWUN
SABIAECTCA €€ CAMOKOHZPYIHMHOCTY: I JI0OBIX TOYeK A m B BUHTOBOU Ju-
HUU CYyUIECTBYET IBUXKEHUE IMIPOCTPAHCTBA, EPEBOIIIee BUHTOBYIO JUHUIO B
cebs, a Touky A B B. OTmMeTnM, 9TO KPOME BUHTOBBIX JUHUU CAMOKOHI'DY-
SHTHBIMU ABIAIOTCA TOJBKO MPAMBIE U OKPYXKHOCTH.

KiroeByio posb B IOCTPOEHUN UIPACT CAECAYIOWAA JTEMMA.

JIEMMA 1. Ecau |t; — t2| < 2w, To cymecTByeT cdepa, KACAIOWAICA BUH-
ToBOM JuHWE B Toukax H(t1) m H(t2). dTa cdepa He mMeeT C BHHTOBOH
JUHUEN OPYTUX OOIIUX TOYEK.

JOKABATEJLCTBO. B cuiy CaMOKOHIDYSHTHOCTH BUHTOBOU JWHUH [I0-
CTATOYHO MOKA3aTh JeMMmy mad tp = t, to = —t nmpu 0 < t < 7. Tak kak
touku H(t) u H(—t) cuMMeTpUIHBI OTHOCUTEIBHO OCH Y, UEHTDP ChEpPHL Je-
XUT HA BTOM OCH, T.e. ee ypaBHeHHme mMmeeT Buj z° + (y — a)? + 22 = r2.

Tak Kak BUHTOBAA JWHEA JEKWT HA mmmmegpe y° 4+ 22 = 1, Bce Touknm ee
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nepeceveHna o ¢(hepoll MPUHAMLIEKAT KPUBOU Y MepecedeHus chepsl U Iu-
auuapa. Ilpoeknuen kpuBou 7y Ha maockocTh Oxy saBiageTca napabora y =
= yi1(z) = —(2* — r? + a® + 1)/2a, a npoexIMeHr BUHTOBOM JMHUU — KPU-
Bad y = yo(z) = cosz, npudeMm obe KpUBHIE KACAIOTCA B TOYKaX (t,cost) u
(—t,cost), T.e. ypaBHEHUE Y = Yo UMeET Ha OTPe3Ke (—7, T) MO KPANHEN Me-
pe 4 xopus. Ecau 661 y 3TOr0 ypaBHeHusa Obuiu Apyrue KOPHU, TO yPaBHEHUE
y!(z) = y4(x) umeno 661 HA oTpeske (—, ) Goee 2 KOPHER, ITO HEBO3MOXKHO,
Tak Kak y| (z) = 1/a, yh(x) = — cos z. CregoBaTensHO, HA 5TOM OTPE3KE APY-
rux xkopuen Het. C npyrou cropossr, upu |z| = 7 y1(z) < yi(7w) < cosm = —1,
9TO U NOKA3BIBAET JEMMY.

U3 nemwmbr 1 cregyer, 9T0 €I B3ATH HA BUHTOBOU JUHUYU IPOU3BOJILHOE
MHOXECTBO TOYEK, MAPAMETPBI KOTOPBIX OTJIUYAI0TCA MEHbBIIE YeM Ha, 277, TO
ao0as mapa obaacTed BopoHOro Takou CHCTEMBI TOUEK OyAeT MMETH OOLIme
rpaHUYHBIE TOYKU. [[eNCTBATEIBLHO, PACCTOAHUA OT HEHTPa Chephl, Kacaio-
mWencs BUHTOBOU JMHUYU B Hape BLIOPDAHHBIX TOYEK, PABHBI MeXIy COO0U u
MEHBIIIE PACCTOAHUA [0 JI00ON APYTOM TOUYKYW BUHTOBOU JIVHUM.

[lis pereHnsa 3aa9u OCTAJOCH TPEOJONETH [BE TPYIHOCTHU: BO-TIEPBHIX,
ob6aacTu BOpOHOT0O HEOrpaHWYeHBI, a BO-BTOPHBIX, HE BCE TPOWHBIE TEpeceye-
HUA TycTHL. [lepBas TPYyAHOCTH MPEOONEBACTCA 6e3 TPyHa: HYyXRHO OTCEYb
0eCKOHEYHBIE YaCTH BLIOPAHHLIX 00macTern BOpOHOro MOCTATOYHO JAJEKMMU
IJIOCKOCTAMU, MAPALIENABHBIMEI OCH Z. 1TOOBI IPEO0IeTH BTOPYIO TPYAHOCTD,
3aMETHUM, 9TO Maphl MHOTOIPAHHUKOB MEPECEKAIOTCSA 110 TPAHAM, 8 TPOUKHA —
mo pe6pam. [losTomMy, «cTOUMBY BCe pebpa, MOIYIUM UCKOMYIO CUCTEMY MHO-
POrPAHHUKOB.

3AMEYAHUE. Eciu B3sate Touku H, = H(2wt/n), n € Z, To obractu
BopoHOro I100bIX 7 MOCAEAOBATEIBHBIX TOYEK OyAyT MOMAPHO KacaThed. 1lpu
9TOM OHHN 6yrqu KOHI'DYSHTHBI B CATY CAMOKOHT'DYSHTHOCTH BHHTOBOI?I JMHUN.
OTcoa MOXHO TOLYYATh HOKA3ATEILCTBO YTBEPK JEHUS 2.

CIINCOK JINTEPATYPBI
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O JJINMHAX CTOPOH IIPAaBUJIBHOT'O IIATUYT OJIBHUKA 1
I[MPaBUJIBHOI'O AECATUYT'OJIbHUKA

JI. M. Koranos namen B kaurax [3, c. 52, dopmyaa (1)] u [2, c. 94, c. 201—
202]) cregyrommee COOTHOLIEHNE MEXAY JIAHAME G5 U (19 CTOPOH MPABUIBHBIX
MATUYTOJBHUKA U A€CATUYTOMbHUKA, BINCAHHBIX B €IUHUIHYIO OKPYXKHOCTD:

ag = afy + 1. (1)

[pyruMum caoBaMu 5TOT (PaKT MOXKHO BBIPA3UTh TAK: CTOPOHBI MPABMIBHBIX
NATUYTONBHUKA, MECTUYTONLHAKA U JeCATUYTOMbHUKA, BIIMCAHHBIX B €IMHA Y-
HYIO OKPYXHOCTb, 06pa3yi0T OPAMOYTOJIbHBIM TPEYroIbHUK (puc. 1).
DOpMyYJIBI IIA a5 U G10, W3 KOTOPBIX HECIOXKHBIMEA AHAIATHIECKAME IIpe-
obpazoBanuaMu noaydaerca (1), comepxkaTcs BO MHOIMX KHWUTAX IO T€OME-
Tpuu (cM., Hanpumep, [1]). JI.M.Koranos numer, 9To emy He M3BECTHO

Puc. 1.

MaTemaTu4eckoe npoceewerue, cep. 3, sbin. 6, 2002(130-131)
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FeOMETPHUIECKOE TOKA3ATEIBLCTBO DTOr0 COOTHOMmEHUA. A. A. 3aciaBckui mpe-
JOCTABWI PEIAKIAYA TAKOE N0KA3ATEAbCTBO, OHO MIPUBOAUTCA HUAXKE.

Mycrs Ay, As, ..., A1) — DIPABUIBHBIU JECATUYTOJIBHUK, BIUCAHHBIA B OK-
pyxHOCTH paguyca 7. [IpoBegem muaronass A; Ay ¥ OTIOKUM Ha €€ TPOIOI-
xenun 0Tpe3ok Ay B = Ay Ay (puc. 2). llpamas B A3 kacaeTcsa OnmcanHON OKO-
JIO IEeCATUYTONBHUKA OKPYXHOCTH, & 0Tpe30K B Az paBen muaromamum AyAs,
T.e. CTOPOHE BIUCAHHOTO B 3Ty OKPYXHOCTH NMPABUILHOT'O MATUYTOJLHUKA.
CaeoBaTeabHO, IO TeoOpeMe O KBAapaTe KaCATEIbHON

BAZ = BA,- BA; = A1 Ay(A1 Ay + AjAy) = A1AS + A Ay - A1 Ay,
2

u, 3HaIUT, cooTHOmEHME (1) paBHOCMIBLHO cooTHOWEHMIO A1 Ay - A1 Ay = r°.

Puc. 2.

[Mycrs guaronanu Ay4Ag u Ay Ag nepecekarorcs B Touke C. Torga
LA4A1C = 4A1CA4 = 27‘(’/5 = LAIOC.

Hosromy A4C = A1Ay4, A1C = A1O = 7, u u3 nogobus TPEyroIbHUKOB
A1 A4C u CA,0 caenyer TpeGyeMoe paBeHCTBO.

CIINCOK JINTEPATYPBI

[1] Apamap 2K. Jaemenmapnasn 2ceomempus. Jacrs 1. [lnanumerpusa. M.: Ya-
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[2] Agnep A. Teopus zeomempuueckuzr nocmpoenutd. Ilep. ¢ mHem. mopg
pex. C.O. Hlarynosckoro. Ogecca: Mathesis, 1910.

[3] Ipase [I.A. Tpaxmam no aseebpauvueckomy anaau3zy. Tom Bropon. Vcro-
pudeckuu 0630p. Kues: Uzg-s80 AH YCCP, 1939. I'n. II1. I'pynna muOrO-
rpaaaukoB. C. 52-73.
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Dopmyaa 111 odbeMa TeTpaspa

JIF060MBITHYI0 (POPMYJILY, BHIPAXKAIOIIYIO 00BEM TETPasapa uepe3 MINHBI
ero pebep, npucaan C. Mapxkesnos.

O6wem TeTpasapa ¢ pebpamu U, V., W, u, v, w (nepseie 3 pebpa o6pasyioT
TPeyroabHuK, pebpo u mporuBoaexutT pebpy U @ T.1.) MOXHO HOCIATATH
caenyomuM o6pa3om:

X=w-U+v)(U+v+w), w—( —v4w)(v—w+U);
Y=@u-V+w)(V+w+u); =V -w+u)(w—-—u+V);
Z:(U—W—l—u)(W—i—u—i—v)' z—( —u+v)(u—v+W)

=VaYZ; b= \yZX; c=VzXY; d = /ryz;

ViCa+bt+e+d(a—bte+d(a+b—c+d)(a+b+c—d)
192uvw )

ATy GHOPMYIy MOKHO PACCMATPUBATHL KAK TPEXMEPHBIN AHAIOT (POPMYJIBI
l'epona. C.MapkenoB numier, 9TO TeOMETPUYECKUN CMBICI 3TOU (HPOPMYJILI
eMy Hem3BeCTeH (ee IPABWIBHOCTH MOXKHO IIPOBEPUTD, HAIIPAMED, ¢ TOMOIIBIO
nporpammel Maple).

Bo3MOX)HO, KOMY-TO U3 YUTATENEN YAACTCA MPOACHUTEH CMBICI DTOrO 3a-
raJo9HOr0 COOTHOIIEHMA?

O6BéM =



3ajavHbIi pa3 ge

B sToM pasgene BHUMaHWIO YUTATENEN NPEIJATACTCS MOAO0PKA 3aJa4 PA3HOU
CTEIEHY CJIOXKHOCTHU, B OCHOBHOM TPy AHBIX. HekoTOpBIE U3 5Tux 3a1a4 (He 0043aTeNb-
HO CaMble CJIOXKHBIE!) TpeOyIoT 3HAHUS (HEeDIEMEHTAPHOU» MAaTEeMATUKKM — AHAIU3A,
JIUHENHON AATeOPHI U T. II.

CocraBuTensam >ToUN MOAOOPKU KAXKETCA, 9TO MPeNIaraeMble HUXKE 3a0a9U OKa-
JKYTCsS MHTEPECHBIMU KAaK [JISi CAJIBHBIX INKOJBHUKOB, AHTEPECYIOMMXCA MAaTeMaTH-
KOU, TaK U IJIA CTYA€HTOB-MaTEMaTUKOB.

Mu1 o6paraeMcs ¢ IpocbOOU KO BCEM IUTATEIAM, UMEIOIIUM CBOU COOCTBEHHEBIE
IoA00PKY TAaKUX 33/]a4, IPUCHLIATDL UX B pegakiuio. U, pasyMeeTcs, MBI C YIOBOIb-
cTBUEM OyaeM ImyOJUKOBATL CBEXKUE ABTOPCKUE 33,IaTU.

B cxobkax mocae ycaoBus 3a1adu 0puBOAUTCs daMuans aBTopa (YTOIHEHUs CO
CTOPOHBI YUTATENEN MPUBETCTBYIOTCA). ECau aBTOp 3aJa49u HAM HEM3BECTEH, TO B
CKOOKaX YKa3bIBAeTCS «(DOJBKIOPY.

1. Ha nup cobpanucey 100 aronoenos, u oHU cTaiu ectb Apyr apyra. Oka-
3aJ0Chb, 9TO u3 Ji0ObIXx 10 HAWAETCA OAUWH, OKA3ABIIAUCA B XKEIYIKE Yy
apyroro. [lokaxwuTe, 9TO HAWAETCA MEMOYKa W3 12 BIOXEHHBIX JIIOJO0-

€noB. (B. Cendepos)

2. [lana MaTpuIa OpTOrOHATLHOIO Ipeobpa3oBaHua (ai;) pasMepa 3 X 3,
npuieM Bee a;j # 0. Ilycrs B = (b;;) = (a;jl). [okaxure, aro det B = 0.
(A. Ancymaduavdaes)

3. [lokaxwuTe, 9TO CUCTEMa, YPABHEHUU C 7 TAPAMETPAMU @1, . - . , Up

a1z + -+ + apzy =0,
a1z + -+ apzd =0,

a1z} + - +apx, =0
“MeeT HEHYJIEBOe PEIIeHre TOr[a U TOABKO TOT/a, KOTAa CyMMa HEKOTO-
pBIX a; paBHa 0. (B. Joyenxo)

4. a) MoxHO au pa3éuTh IPOCTPAHCTBO HA OKPYXKHOCTH? A MIOCKOCTH?
6) MOXHO /M HOKDPHITH INIOCKOCTH OKPYXHOCTAME TaK, ITOOBI IH06as
? ?
TOUKa, ObLIA MOKPBHITA POBHO TpHU pasa?l A nBa pasa’ (A. Beaos)

5. [IBoe UrpaioT Ha KIETYATOU JEHTE B CAedylolyo urpy. llepsoil kyaa
YTOMHO CTABUT [BA KPECTUKA, BTOPOU — oauH HOJIuK. Lleas mepsoro —
noctaBuTb 100 KpecTUKOB B pAL, IeJb BTOPOrO — €My IIOMENIATh.
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3aqavdHbIA pasgel

10.

11.

12.

a) [lokaxure, 9TO MEPBBIA MOXET BHIUTPATh.
6) MoxeT Jm oH BLIUTpaTh, caenas 2*° xoxos?

B)* 290 xox0B? (A. Kaneav)
t), — GeCKOHeUHas MOCIEJOBATEILHOCTD HOJOKUATEIbHBIX ducel. [Joka-
xure, 910 pag y (1 + tg41)/(kty) pacxogures. (Poavraop)

[Iycts G — GeckoneanBI OpUEeHTUPOBaHHLIA rpad, V(n) — wucao sep-
WIUH, B KOTOPbIE MOXHO NONACTh M3 (PUKCUPOBAHHOW BepumHbl O He
Gomee Tem 3a n maros. Jlokaxure, uTo ecmm lim, s V(n)/n? = 0, To
HAUIEeTCA BepumHa rpada, B KOTOPYIO BXOAUT HE MEHBIIE CTPEIOK, IeM
BBIXOJUT. (Doavkaop)

Anamuruyaeckas GpyHKuua (T. €. KOTOpas pasiaraeTcsa B KaX J0U TOUKE BO

BCIOAY cxopaammucsa psag Ternopa) NpuHEMAET B PAMOHAILHBIX TOYKAX

palyrOHAIbHBIE 3HAYEHUA. BepHO Jx, 9TO OHA — MHOTOYWIEH?
(Doavkaop)

[laH BBIDYKJBIA N-YyCOABHUK M N TOYEK BHYTPHU Hero. Kaxaou ToUke co-
HOCTABIAETCA CTOPOHA N-YTOJIbHUKA (PA3HBIM TOYKAM — Pa3HBIE CTO-
POHBI) ¥ PACCMATPUBAIOTCA TPEYTOJbHUKHU, IIOCTPOEHHBIE HA TOYKAX U
COOTBETCTBYIONINX CTOPOHAX. IIOKa.)KI/ITe, 9ITO MOXHO TaK yCTAHOBUTH
COOTBETCTBHE, ITOOBI TOMY IUBIINECA TPEYTOMbHUKA

a) HEe MepPEeKPBIBAINCE;

6) MOKPHIBAIYM BHYTPEHHOCTH MHOTOYT'OILHUKA. (B. IMpou360.106)

st TPOUKY TPAMBIX MOXHO ONPENEIUTh OKPYXKHOCTH — OKPYXKHOCTb,
OIUCAHHYIO OKOJO COOTBETCTBYIOIIErO0 TpeyroJabHuka. [asa deTBepku
IPAMBIX OOIIEro MOJOXEHUA MOXHO OIIpeJelnTh TOUKY — Kak Iiepecete-
HUE BCEX OKPYXHOCTEN TPOEK MPAMBIX (I/ICXO;(H&L;{ qeTBepKa 6e3 O,ZLHOI7I).
IIJIJI IATEPKU NPAMBIX MOXKHO OIIDEACIUTH OKPY2XKHOCTHb — KaK OKPYX-
HOCTBH, IPOXOJAANIYIO Uepe3 BCe TOYKU YeTBepOK ! T.A. [lokaxmre, ITO
BCA HTA IEMOYKA OMPEIeJeHAN KOPPEKTHA.

(Doavkaop)
Paccmarpusarorcs ciosa ot 6ykB pycckoro aiudasuTa. Crosa Buga Sut u
Suut IMEIT ONUHAKOBBIN CMBICT (31€Ch S, U, t — MPOU3BOALHBIE CJIOBA,
BO3MOXHO, IycTbie). [JoKaxuTe, 9TO KOIUIECTBO PA3IUIHLIX CMBICIOB

KOHEYIHO.
(Doavkaop)

[lokaxwuTe, ITO inf0 Sn(2) =6, rae
Ti>
. +
Tit1 + Tit2
Sn(2) = ZZ ﬁ, x; > 0; Tiyn = xi; 1= 6.

(C. Qumadyapon)
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N criPABJIEHUA

B zagaunuke Ne2 «Maremarudaeckoro IIpocsemenusy ycrosue 3agaxu 2.10
(aBrop — C. MapkenoB) GbLIO IPUBEAEHO HEBEPHO. Bblra Takxke ObLIA JOILy-
mena ommOka B Neb npu dopmyamposke sagaqam 5.2 (asrop — A. f. Benos).
[IpuBoguM mpaBUIbHBIE YCAOBUA DTUX 33439 U MPENIAraeM UUTATENAM IIO-
npo6OBaThH CBOU CUJIBI B UX PEIICHUN.

2.10. BayTpu Boimykaoro gersipéxyroabanka ABC D B3saTa Takas TOUIKA,
O, aro LZAOP = ZC0OQ, rae P u () — Touku nepecedenus ayien BA, CD u
BC, AD coorBercTBenno. [lokaxuTe, 9aT0 6uccekTpuck yrimos AOC u BOD

EPHEHANKYIAPHBL APYT APYLY.

5.2. Amum-Baba meaut ¢ pasz6ounmkom 10 xyd 30m0TOoro mecky. Amum-Baba
MOXET B JI000M MOMEHT B3ATh TPU Ky4M U YUTH, 1uO0 OH MOXET BHIOpATh 4
JI00BIE KYyYU U PA3IeIUTh KaX Y0 U3 Kyd Ha MPABYI0 U JEBYIO 4acTh. [laree
pa3sGOVHWK TpaBble YACTU HETOXJECTBEHHO IEPECTABIIET, W 3aTE€M YACTH
00BENUHAIOTCA — KaXad JeBasg ¢ HOBOU IIPABOMU.

Cwmoxer au Anu-Baba yaectu ¢ cobon cBrie 49 Kr 3010TOr0 MECKY, €CIN
Bcero 6sw10 50 Kr?



136

Sagaqn [enrbdanga u Kupumriosa

A.T. Kynakos mo6e3u0 npenocrasmi pegakiuu «MaTemaTudeckoro IIpo-
cBeleHus» OONBIION aAPXWB COOPAHHBIX UM 33/ad, MPEIIATABIIAXCA CTYIEH-
Tam MexmaTa B 1970-e roapl. 3mech MbI TPUBOAUM HEGOMBIIYIO 9aCTh DTOTO
apxuBa.

SATAYN . M. 'EIbDOAHIA
1. [lokaxuTe, 9TO CyWIECTBYeT eAWHCTBeHHAs pyHkuma x +— [(z) nis
xz >0, rakasg aro ['(1) = 1, 'z + 1) = 2I'(z) u InI'(x) BeimykIa BHUS.
2. @yuknua f 3anana Ha R npuaem

sup |f(z)| = Mo, sup|f”(z)| = M.
zeR z€eR

Kakwe 3navenus moxer npuaumats sup |f'(z)|?
z€R
1

E) — Inn.

4.0<z <72, =10, sinzy_1 = Tp. HallTu CUIBHYIO ACUMIOTOTHKY Ty, .

5. IlocamTaTs fol sin 1000z - e~** dz.

6. «Yriaom» Mexnay AByMs mIockKocTaMu B R HA30BeM MOMHBIN HAGOD WH-
BapUAHTOB OTHOCUTEAbHO ABmkenun R”. OnucaTd «yrou.

3. Pasnoxuts B psajg mo cremeHsaM 1/n BhpaxeHue (Zzzl

7. lIlycts A: R* — R* (C" — C") — caMOCOUPAXKEHHBIN OLEPATOD CO
cuekTpoM {A1,..., A\, }. B: R* — R* (C" — C") — 0gHOMEPHBIN CAMOCOIPs-
xeHHBIN onepaTop (T.e. rg B = 1). lycrs {p1, ..., iy} — cuekTp onepaTopa
A+ B. [lokasars, 9To wucaa {A1,..., Ay} 1 {1, .., fin} mEpEMEKAIOTCA.

8. [laa m060r0 BHIMYKJIOTO IEHTPAIBHO-CHIMMETPAYHOIO MHOXECTBA HA
IWIOCKOCTH U st 1i060ro € > 0 maugerca N u cedenue N-MepHOro Kyba 2-mep-
HOU ILIOCKOCTBIO TAKOE, YTO B CEYECHUU MOJYIACTCA MHOXKECTBO, £-0IU3K0e K
3aaHHOMY .

3A1A49U1 A. A. KupuiajaioBA

9. ®yukmua f € C"(R) HaswpiBaeTca «pDyHKIUEN KIACCA 1y, €CIU IPOCT-
paHcTBO, HaTAHYTOE Ha { f(% + t) }1er n-MepHO. Hantu Bce pyHkumu kiacca
1,...,n.

10. Hauru ¢pyuknum kiacca n

a) HA OKPYXKHOCTH;

6) mus BepmmH KyOa.
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Pemenus 3a a9 U3 IIPEAbIAYIINX BBIITYCKOB

1.1. ¥YcjoBUE. MoryT au 1000 gager B IpOCTPAHCTBE 3aMaTOBATEH KOPO-
2
A

PEmEHUE. OTBeT: MOryT.

3aJata HAIOMWHAET MIAXMATHBIA STION W €€ pPelleHre PACIagaeTCA Ha,
HECKOJBKO 95TallOB.

1. Ioumxenue pasmepHocTu. Jlagabu, OnHA 33 IPYTOU, METAIOT XOABI B
OJHOM HAIPABJICHUM HA OYeHb GOJIbLIOE paccTosHue (IpeBbimaioumee obiee
YUCI0 XO0B B M3JAaraeMOM aaroputme). SICHO, 9T0 Mo KpauHen Mepe IOJIOBH-
Ha Jajlel yCmeeT CAeiaTh TaKou Xon. bes orpaHumyenHus OOIIHOCTU CIUTAEM,
9TO DTHU XOBI AEJIAIOTCA BAOAb Ocu 02 U ITO 2-KOOPAMHATHI BCEX JIAIeH TOCIIe
ITOro sTana pa3dJanIHbI. Ha CIeayrmux 3Tamnax MOXHO UTHOPDUPDOBATH 3HAYE-
HUS 2-KOOPAUHAT BCeX PUryp, TaK UTO B JAJbHEUIIEM UAET IO CYyTH ABYyMEp-
Hag urpa. [losTomy mamee mbl 6ygeM rOBOPUTH O (PUTypax TakK, KAK €Ciau Obl
OHM HAXOIUWINCH B mIocKocTu Oy, UMes B BUAY IPOEKINIO UX MOJOXKEHAN B
npocrpancTse Baoab Oz.

[IBymepHas urpa, K KOTOPOU CBEJOCH MATOBAHUE KOPOJSA B IPOCTPAHCTBE,
coctouT B caeayoueM. [lo miockocTu nepememaercsa Kopoab u Ny MITYK Ja-
neu (N7 < 500). Kopoab He mmeeT nmpaBa CTaTh HA KIETKY, 3AHATYIO JAJbEH.
Henw magent — qo6UTHCA TOr0, YTOOBI KOPOJIb HE MOT CAEIATEH XO4a. JTa UI'PA
HATIOMWHAET U3BECTHYIO UT'DY «OKPYKEHUE NeCAHTA» HE TOJIHKO BHEIITHE — [
JOKAIUBAMUY UCTOIB3YeTCA OCHOBHAA UEA TMOCTPOEHUS BBIUT'PBLINIHOU CTPA-
TEI'UU B «OKPYXKEHUU AECCaAHTAN.

2. Jlokammsamua. Ha sTame Jokaausanuy Jaibd JOCTUTAIOT OOlee Caabou
nean, I€M yYKa3aHHasd BbIIINE, — KOPOJb HE MOXET yfITPI «B 6eCKOHe‘IHOCTI))>.
CunTaeM, 9TO KOPOJIb B HAa4YaJe BTOPOrO 3Tala HAXOAUTCI B KIETKE C KOOP-
muratamu (0;0). Jlagpw pasMemanTcs U B JaJbHEUIIEM XOIAT TaK, ITOOBI
KOPOJIb B T€YEHNE BCEH OCTAIBHOU UTPHI TAPAHTUPOBAHHO HAXOAWICA BHYTPHI
kBaapaTa pazmepom L X L ¢ neaTpom B Havate koopauaar. CTpaTerus J0Ka-
ausanuu Oyner o6r1agaTh TeM CBOMCTBOM, €UTO, AaXe MPOIYCKasd HEKOTOPHIE
xo/bl (He pexe 4eM OuH pa3 3a L X0[0B), JaJbl MOTYT yI€PKUBATH KOPOJI
B YKAa3aHHOU O0JACTH.

ITepsoiMu xogamu 13 X 4 + 7 x 4 = 80 magen pasMemalTCa TaK, ITOOBI
3aHUMATh YyIJIOBBIE KJIETKU KBaaApaTa L X L u mo 6 K1eTOK BI0Jb CTOPOH 3TOT0
KBaIpaTa PAJOM C YIJIOBOU, 8 TAKKE NOTOIHUTENBHO MO 7 KJIETOK HA KX [OU

MaTemaTuyeckoe npocsewenne, cep. 3, sbin. 6, 2002(137-153)
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u3 cropoH. [lomaras L = 332 > 2(2 x 80 + 6), MOXHO rapaHTUPOBATH, ITO
KOPOJIb K KOHILY DTOT0 pas3MelleHus OyeT HAXOAUTHCI Ha PacCTOosHuM 6 min
60JbIIIE OT IEPUMETPA KBAAPATA.

Kaxpgas cemepka Jamed Ha CTOPOHE KBAAPATA HE BBIIYCKAET KODOJA 34
a1y cropony. CTparerus umx AeUCTBUU (CKaxKeM, HA HUXKHEW CTOPOHE KBa-
ApaTa) TAKOBa, ITO Iepel KaXkABIM XOIOM KOPOJf, KOr/Ja OH HAXOAWTCS HA
pacCTOAHUA 5 I MEHbIIEC OT CTOPOHBI, NOJXHA MMETH MECTO (C TOYHOCTBIO
[0 OTPaXEHUsA OTHOCUTEIHHO BEPTUKAIN) OJHA U3 CIEAYIOIUX IO3UIUK (KO-
pOJb OTMEYEH KPECTUKOM, JAbU — HOJIUKAMU, OTMEUEHHBIE HOJIUKYA O0I3a-
TEABHO TPUCYTCTBYIOT, HO MOT'YT OBITH W Apyrue). Pacnomoxenwe nanen B
yriax KBaapaTa rapaHTUPYeT, 9TO Ha JI000U X0 KOPOJIi TPpeOyeTcs OTBET
He Gollee YeM OJHOU M3 CEMEPOK.

X]

X X

]

X X <
O QIO QIO (e]le) QO IO (e)@) (o] (e)@) (o] QOO

3aMeTum, YTO [ PEATU3ANUN YKAZAHHOU CTPATErud NOCTATOYHO 3 Ja-
el Ha CTOPOHE; OMHAKO DTa CTPATErW HE TAPAHTUPYET, 9TO BPEMS OT Bpe-
MEHU Ja b MOT'YT MPOMYCKATh XO/. Bosee meTarbHbIN AHAIN3 TPUBEICHHBIX
MO3UIUU MOKA3BIBAET, UTO, UCIOAL3YS 7 Janed, MOXHO BPEMS OT BPEMEHU
MPOIMYCKATH X0, €CJIA TOJABKO KOPOJIb HE [BUXKETCA 10 CAMOU HUXHEU T'OPU-
30HTAJIX B OfHYy cTOpoHy. HOo B ®TOM mocaeqneM ciydae KOpoiab depe3 < L
XOOB JOCTUTHET YIJIa, ¥ BHIHY X JeH Oy IeT IIOBEPHYTh WU MOTPATUTD JAITHUT
X0/, 9TOOBI yIPOXKATE CACAYIOUEH CTOPOHE. JTO JAET BO3MOXHOCTH MPOIYC-
Ka X0[a He pexe, 1eM pa3 3a L XomoB.

3. Hemnenue momonam. Pazmep 06aacTu, B KOTOPOU HAXOAUTCA KOPOJIb, IO~
CJIeIOBATENbHBIMU UTEPALUAMA YMEHbBIIAETCA [0 NPAMOYTOJIbHUKA PA3MEPOM
Lx L'. [lna aroro, Kak u Ha MOCIEJHEM dTale, UCTIONb3YeTCA YKa3aHHAA BBIIIe
BO3MOXHOCTb BPEMsA OT BDEMEHN [€1aTh XO/Abl, HE OTHOCALINECA K CTPATEr MU
JIOKAJIA3AIINHY.

Ucnonbsysa 13 x 2+ 7 = 33 HONOMHATENBHBIX JAABU, MBI CYyXKAEM TEKYIIUN
MPAMOYTOJLHUK IIYTEM MOCTPOEHUA HOBOU CTOPOHBI IPAMOYTOJbHAKA, TTAPAJI-
aeabHO ocu Ox. YTOOBI MOCTABUTE JAAbU HA YKA3AHHBIE IO3UIUU, HAM IOTPe-
6yerca 33 xoma. (He canras gonmoraunTensHbx 33 XOM0B B CAMOM HAYAJI€e DTANA,
9TOOBI yCTAHOBUTD JIa IHY HAPALIETLHO HY XKHOMY PAa3MEIIeHNO. ) SHATUT, BO3-
MOXHO Cy3UThb 00JaCTh JOKAIU3AIUKA 10 TpaMoyroibauka L x L' = 332 x 79.

4. «3aronnas oxoray. [Ipsavoyronsuuk u3 2 X L nanen («3aroHImMKmy ) 1BY-
KETCA W3 CaMOTO JEBOr'0 MOMOXKeHWA B mpamoyroabauke L x L' u go camo-
ro npasoro. JIeBe paAn Tager NOCAeI0BATEILHO (CBEPXY BHU3) YBEJAMUUBAECT
3HaYEHME CBOUX Z-KOOpAWHAT HA 2. JIerko BuAeTH, ITO Z-KOOPAMHATA KOPO-
JIA TOJXKHA OBITH OOJBIIE Z-KOOPAWHAT 3arOHIIMKOB. TakuMm 006pa3oM, MOC/Ie
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< L?L' x010B 061aCTh, B KOTOPOU TapAHTUPOBAHHO HAXOJUTCA KOPOIb, CTA-
HET IyCTHIM MHOXECTBOM. JTO O3HAIAET, 9TO KOPOJIb K TOMY BpeMeHr OyaeT
3aMaTOBAH.

MoacuanTaem ucnoab3oBarHOe 9ucao Jagen. OHO PABHO

13x44+7x4+max(13 x 247,79 x 2) = 238.
(A. A. Beaos)

1.5. YCJOBHUE. Jluausa meauT KBaApaT HA ABE PaBHBIE YacTu. Beerma Jju
OHA TIPOXOAUT epe3 HmeHTP KBajapaTa! ToT xe Bompoc misa Kyba.

PEmWEHUE. OTBeT: Bceraa.

HamomuuM, 9TO [Ba MHOXECTBA HA3BIBAIOTCA PABHBIMU (MIM KOHI'DYDHT-
HBIMU), €CJIU CYWECTBYET NBUXKEHUE (T.e. 0TOOpaKeHWe, COXPAHSIIOUIEe Pac-
CTOSHMA), TIPU KOTOPOM MEPBOE MHOXKECTBO IEPEXOAWT BO BTOPOE, & IPH
o6paTHOM 0TOOpaXEHNN BTOPOE MEPEXONUT B IIEPBOE.

Uccnenyem cnepsa omHOMEpHBIA caydad. IlycTh KOHEYHOE HUMCIO TOYEK
A1, Ay, ... A, pasbuBaer oTpe3ok [A, B] Ha nBa KOHIDYSHTHBIX MHOXECT-
Ba — &1 u ®y. [lokaxem, 9TO OHA M3 TOUEK — IEHTP OTPE3KA.

Kak m3BecTHO, ABUXeHUWE TMPAMOU — 5TO0 aubo casur T,z = z + a, au-
60 OTpaxeHme MPAMOU OTHOCAUTETbHO HekoTopou Touku O (ecim O umeer
KOODAMHATY ¢, TO 5TO OTOOpax)eHWe TakoBo: £ — 2¢ — z). Packpacum oT-
PE3KHU MEpPBOr0 MHOXKECTBA B UEPHBIN, & BTOPOro — B Genwin mseT. IlycThb
casur Ty, a > 0, mepeBoguT mEepBO€ MHOXECTBO BO BTOpOe. Ilockonbky mep-
BB 0TPe30K [A, A1] upu oro6paxenun T_, okaseiBaercs BHe [A, B], on npu-
Haguexut @, a T,[A, A;] npunagrexur Py. Ecau npu sTom orpesok [A, B]
ucuepnad, To A; — UEHTD OTpe3Ka, eClu XKe HeT, TO Mbl 0TOPACHIBAEM OT-
pesok [A, Ag] u noBTopsiem paccyxgenue. lepes HECKOABKO WIATOB BCE 3a-
KOHYUUTCA W OKAXKETCS, ITO U6pHBIE U Gelble OTPE3KW PABHOU JJIUHBLI ¢ |e-
PENYyIOTCA, W, 3HAMUT, CEPEIWHA OTPE3KA ABIACTCA OOIIEN TPAHUIEH IBYX
MHOXKECTB. ECJII/I XK€ 9TO ABUXKCHHMEC — OTpPpaXeE€Hue, TO OHO HE MOXET 6I)ITI)
oTpaxeHnueM He neHTpaabHOU Todku O (a ecim O UEHTpaabHAs, OHA HPU-
HAUIEXUT 060MM MHOXECTBaM), n60 mHade o6pa3 caMoro ygatéuaoro or O
KOHIIA, OTpe3ka He mpmHagiexans Obr Hu P, au Po. [lna oTpeska BcE moka-
3aHO.

ITepexogum k miaockomy ciaydato. VsBectna teopema Ilams, cormacHo
KOTOPOU NBUXKEHWE HA INOCKOCTH STO aubo casur T, HA BEKTOp ¢, Au6O TO-
BopoT Ro(p) ¢ neaTpoM B Touke O Ha Yyroua ¢, 160 CKOMb3SAMas CUMMETPHA,
T. €. KOMIIO3NIuA CABUT'a 1 CUMMETPUA OTHOCUTECJIBHO HeKOTOpOfI OoCu, MHBA-
pHa.HTHOfI OTHOCHUTEJIBHO CABUI'A. ECJII/I ABUXECHNE — 3TO COABUTI' WU CKOJb-
3AMIAA CUMMETPHUA OTHOCATEILHO OCH, TIPOXOAAIIEN depe3 MeHTp () KBaapa-
Ta K, TO mpoBeaa npAMYyIO, MHBAPDUAHTHYIO OTHOCATEIBHO CABUra, (AIU OCH
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CKOMB3SAIEN CUMMETPUH) Hepe3 IEHTDP, MOLYIUM B MEPEeCeICHUM DTOU M-
Mou ¢ K 0Tpe3oK, K KOTOPOMY MPUMEHUMO OJHOMEDPHOE PAcCyX aenue. Fcaun
XK€ [BUXKEHME €CTh CKOIB3AIAI CUMMETPUS C OCBIO [, HE TPOXOIIIIEN Uepe3
[MEHTP, TO OKAXKETCA, UTO BEPIINHA KBAIpaTa, HamboJgee yAATEHHAI OT [ u
JeXAIAs B MOJIYIUIOCKOCTH, CONEPXKAIIEH IMEHTP KBaAPaTa, HE MOXET IpPU-
Hapuexars Hu Pq, Hu Po.

OcTanocs paccMOTPETH CIydal, KOraa ABUKEHHE — dTO NOBOPOT Ro(p).

Ecnm nenTp moeopora O He npunamgrexuT KBagpaty K, To Gamxanman K
O TOYKa TPAHUIBI KBAAPATA MPU MMOBOPOTE HA YIOJd ¢ NEPEXOIUT B TOUKH,
He TIPUHAIEKAIINE KBAAPATY. SHAUAT, 3T TOYKA HE MOXET MPUHAIIEKATD
v D1, Hu Po. [IpoTuBOpEUME. AHATOTUYHBIE PACCY XK IEHUA IPUBOAAT K MIPO-
TUBOPEYUIO U B TOM Caydae, kKorga (O He JeXUT Ha CePeIUHHOM MEPIIEH TUKY-
JApe K CTOPOHE KBAAPATa U MOTOMY €CTh €IWHCTBEHHAA BEPIIWHA, KBAAPATA
K na makcumanbHOM paccTosauu oT O.

OcTanock paccMoTpeTh caydan, korga O JeXUT Ha CePEJUHHOM MEPIIEH-
OUKYJIIpe K CTOPOHE KBaAPaTa, HO HE COBHALAET C ero uneHTpoMm. Jlerko ybGe-
IUTHCA, ITO B 3TOM CIydae yrog moBoOpoTa ¢ pasen yruy LAOB,rne Au B —
nBe camble pagekue oT Todku (O BepmumHbl KBagpaTa. Ho Torga, eciu C —
ormmanas or A u B Bepumna kBaapata, 1o Ro(0)™(C) = Ro(+¢)(C) ¢ K.
[Toxy4aaem mporusopeune: C' ¢ &1 U &y = K.

3amada peleHa.

3AMEYAHUE. AHAJIOIMYHBIMU PACCYXKJACHUAMYU MOXKHO TOJIYIUTH YTBEP-
IUTEIBLHBIA OTBET HA BOMPOC 3aMaHU I MPOU3BOJHHON BBHITYKIOU IEHTPATIb-
HO-CUMMETPUIHON (UTYPHI HA ILUIOCKOCTH, a TakXke 1ua cdep m KyOoB B
n-MepHOM IpocTpaHcTBe. [Joka3aTensCcTBO 00IIEr0 YTBEPK ACHU /IS 1-MEP-
HOI'0 IEHTPAJbHO-CUMMETPUTIHOI'O BBHIIYKJIOI'O Tejla MHE HeU3BECTHO.

(A. A. Kaneab)

2.7. YCJIOBUE. Koneyno miam 6ECKOHEYHO MHOXECTBO MHOT'OYJIECHOB
6e3 KpaTHBIX KOPHEHU, co crapmuMm KoadduumerTom 1, Bce k03D UIMEHTHI
KOTOPBIX IeJable, a BCE€ KOPDHUM BCIODCCTBCHHBI M IIPDUHAAJICKAT OTpQBKy
[—1,99; +1,99]?

PEMEHNE. OTBeT: KOHEYHO.

MuorowieH ¢ neasiMu Ko3GUIIMEeHTAMT HA3BIBAETCA HEITPABOIAMBIM, €C-
JU OH He pa3naraeTCsa B IPOU3BEJEHHE MHOTOWICHOB C IEIbIMU KO03(hdumu-
€HTAMH, OTJANYIHBIX OT KOHCTAHTHL IlycTh Py — HENpMBOAMMBIN MHOT'OYWIEH
CTeNeH! 1 ¢ TeTbIMU KO3 pUIueHTaMu, CTapIInM KoapPuIueHToOM eJuHAIA,
BC€ KOPDHU KOTOPOI'O BEIIECTBEHHBLI M JEXAT HA OTPE3Ke [—2; 2]. Hokaxewm,

2pm
9TO DTU KOPHU UMEIOT BUJ 2 COS R rae p,q € N.

[lercTBATEIBHO, yCTh KOPHMA MHOTOWIeHa Py — nT0 {€'PF + ek} |
r.e. Py(z) = II}_,(x — ("% + e~"%*)). Paccmorpum muOro<wren P, mmero-
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i KopHm { €%k e 200k }p—q # crapmmi KoapuimenT eguauna. OH nMeeT
HenoIucIeHabe KodddunmenTor, nb60, Kak Jerko sugets, Pi(z) = Q(z + 2),
rae Q(z) = Py(/x)Py(—+/z). [Jaree aHATOTHIHO TIOCTPOUM MHOTOWIECHBI Py,
Ps,... U3 Teopemul Bueta, cormacHO KOTOpPOH ecan

" tag" M tay= (- (2 — ),

TO
k
ap = (—1) E Tiy e Ty
11 <tda <<t
CleyeT, ITO Bce KOX(PPUIMEHTH BCEX MHOIOWIEHOB Pj OrpaHMYEHb, a 3Ha-

9UT, UX KOHEIHOe Juciao. TakuM 06pa3oM, 4asa HEKOTOPLIX 171 U | BEPHO PaBeH-
ctBO Py = Pj. Torga nomyyaem B CHIy KOHEYHOCTH KOPHEH, ITO COS (j =

) 27p;
= cos(2k ©j), T.e. p; = %, 9TO I TPe6GOBAIOCE.

Teneps yTBepX)geHUE 334391 BEITEKAET U3 CAETYIOUEr0 (pakTa:

JIEMMA. Ilycmb P — nenpugodumbviti MHO20UAEH C YEAbIMYU K0P Puyuen-
. 2mp p
Mamu, umeuwuli Kopens z = 2 cos o 2de g Mecompamuman dpobv. Tozda

mHuoxHcecmeo M ez2o Kopuetli marogo:
2mm

M= {2COST | HO(m, q) = 1}.

IIpu amom ece woafduyuenmovr mMuo20useHG CO MHONCECMBOM KOpHEd M U
cmapwum Ko3Pduyuenmon eounuua yeavie.

Ecanr gonycTtuTh, 9T0 MHOTOWIEHOB, yAOBIETBOPSIIONIUX YCIAOBUIO 3a,1a4H,
0ECKOHEYHO MHOT'0, TO JOJKHBI HAUTHUCH HEIMPUBO[UMbIE TIOJUHOMbBI, IMEOIIIE

27
KOpPHHU BUIa 2 COS Tp CO CKOJb YrOAHO GONBUIEME ¢. A 3TO IPOTHBOPEIUT

2m
TOMY, 9TO IpH OOJBIINX ¢ BBHIIOJHAETCA HEPABEHCTBO 2 COS i > 1,99.

OcTanoch 10Ka3aTh JeMMY. 3aMETUM, 9TO KOPEHb 2z NPUHAIIEKUAT MOMIO
JIeNeHus KPyra, MOPOX JAEHHOMY KOPDHEM (- CTENeHU U3 eAuHUIbLI § = e2mila

2mm —
Tak Kak 2 CoS 1= &M 4 £7™. Tenepb JeMMa BBITEKACT U3 JABYX MU3BECT-

HBIX CBOWCTB TOJEN AeneHusa kpyra (cm., manpumep, B.JI. Ban nep Bapgen
«Aarebpar, §42, §60). Bo-nepsbix, muorower ®,, KOpHAMI KOTOPOLO ABIA-
I0TCA B TOYHOCTH NPUMUMUBHbLE KOPHU ¢-W CTEIICHU W3 eJUHULLI (T.e. TuCIa
Buga e2™/1 HOJl(m, q) = 1), umeeT neasie KodhPUITEHTHL ¥ HEIPUBOLHAM.
Bo-Bropeix, orobpaxenue ¢ — ™, rge HO/(m,q) = 1, npogonxaerca no
aBToMopdu3Ma mojs aeneHus kpyra. [loaromy M 3aBegomo conepxutcs cpe-
qu kopHein P. OcTanoch mOKa3aTh, 9TO MHOTOWIEH P ¢ MHOXECTBOM KOD-
e M umeer nenbie KOd(pPUIUEHTHI. 3aMeTUM, YTO M0 Teopeme Buera
KO>(PUIIEHTH P BHIPAKAIOTCA KAK CAMMETPHUYECKHE MHOIOWIEHBI OT
KODHEU ¥3 eIWHUILI ¢ HedbiMu Koddduuuentamu. Torga, B Cuay OCHOBHOU
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TEOpEeMBI O CUMMETPUYECKAX MHOTOWIeHaX (CM. TaMm Xke, §33), koadpdunnen-
Thl P BHIDAXAIOTCA KaK MHOTOWIEHBI C IMEABIMU KO(PPUIUEHTAMEA OT KOI(D-
dunuenTos P,.

3AMEYAHUE 1. Kak BuJHO U3 IpPUBEIEHHOIO PEIIEHUs, €CIU BMECTO OT-
peska [—1,99; +1,99] B3aTs unTepsan (—2;+2), TO aHATOIMYHOE MHOXECTBO
MHOT'O'JIEHOB OyeT 6€CKOHEeTHBIM.

3AMEYAHUE 2. WHTepecern BOOPOC: M KAKUX OTPE3KOB BEIIECTBEHHOU
OCH CIIPABENIMBO yTBEPXK ACHUE [AHHOW 3a1a9U ! (A. 4. Kaneav)

2.8. YCJOBME. BoiacHUTE, pABHOMEPHO J1u cX0AUTCA HA oTpeske [0; 1] psas

z’ﬂ
PEMEHUE. [lokaxeMm, 9TO pAL

o k

Z(xi z € 10,1], (1)

PV
Pt + z")
PABHOMEPHO CXOJUTCA.
[locTaTovHO JOKA3aTh PABHOMEPHYIO CXOAUMOCTb Ha HEKOTOPOM TIOJIYUH-
repsaxe (r,1], r € (0,1), n6o Ha xaxgom orpeske Buga [0,7], 0 < r < 1,
o
paz (1) maxopupyeTcs pagom Y. ¥ u moTomy paBHOMepHO cxoguTca. Bae-

k=1
IeM HyHKIIUIO
2t

flz,t) = R

(f(z,k) — sTo wnensr paga (1)).

z €1[0,1], t€2,00)

JIEMMA 1. Cnpasedauso nepasencmeo f(x,t) < (ti—l)’ z€|0,1], t > 2.

JOKABATEILCTBO. Makcumy™M DYyHKIUYN BEIYUCIAETCA OOBITHBIM CIIOCO-
1

60M; OH paBeH i(l - Z)t < s ITon TpebOBaAJIOCE.
JIEMMA 2. Jasn awb6oz0 © € (0,1] dynrwyus t — f(x,t) umeem npu t €
€ [2,00) ne boaee d8YT Mouek A0KAALHOZO IKCPEMYMA.

[JOKA3ATENBCTBO. Pukcupyem z € (0, 1] u nonoxum u(t) = In f(z,t).
Vnmeem

u'(t) =Inz —In(1 + ') — tz'(1 +2) LIz,
u"(t) = 2'(1 + 2972 In(1/2)(2 + 22" + tInx).

Ha mpomexyTke [2,00) dynkmmsa t — 2 + 2z! + tInx cTporo y6nBaet, a 1mo-
Tomy umeer He Gosee omuoro myas. Caenosaremsno, dyuxmua u”(t) Taxxe
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nMeeT He Gosee ogHOro Hyas. Ho Torga dyskmua u'(t) mmeer He Gomee nBYyX
myaen (u60 Mex Iy JOObIMU AByMA HydaMu GpyHkuun v (t) 1exuT HyIb QyHK-
muu u” (t)). Tax xax fL(z,t) = f(z,t)u/(t), To n f.(z,t) nmeeT HE Gonee nBYX
HyJen Ha [2,00).

JIEMMA 3. Pasnomepnas crodumocmv pada (1) pasnocuavna pasromep-

HOU CLOOUMOCTNU UHTNE2PAAG
o0
[t 2)
2

[IOKABATENLCTBO. Ecau dpyuxnus g(t), a <t < b, rae a,b — nensie u-

b b

cia, MOHOTOHHA, TO pasHocTs . g(k) — [ g(t) dt 3akmoaena mexnay Berwan-
k=a a

Hamu g(a), g(b). Ecaum dyuknus ¢g(t), a < t < b, umeer He 6omee M UHTEPBAJIOB

MOHOTOHHOCTH, TO IIPUMEHEHUE 3TOr0 (haKTa K KaXAOMY U3 9TUX UHTEPBAJIOB
(¢ mocrenYIOImMUM CJI0XKEHUEM HEPABEHCTB) MPUBOAUT K HEPABEHCTBY

b b
> o) = [ gty at] <m g g0
k=a P tefasb]

B mamewm cayuae (3gech ucnonbdyem aemmbr 1, 2) nasa menoro A > 2 umeem

‘l;‘f(x’k)—A/f(x,t)dt‘ <3

Orcioga caemgyer, 9T0 xBoCTH paga (1) m marerpara (2) 6eckonedHO OaM3KM
npu A — 00. ITO JOKA3BIBAECT JEMMY .

Urak, ocTamocs qoka3aTh paBHOMEPHYIO CXOAUMOCTD I/IHTel"pa.JIa. (2). He-

JIO CBOAUTCA K OIIEHKE er0 XBOCTA, T.e. BeINIHHEBL 7'(x, A) - f f(z,t)dt

1 o
(MHOXWTETH Ju 2A BmecTo A ynoOHBI oas NATbHENIIETO). HOJIb3yﬂCb ode-

BUAHBIM HepaercTBoM 1 + 5 > e%/2 s € [0,1] (oHO caegyer m3 Toro, UTo

dysxmma 1+ s — 68/2 B03paCTaeT Ha [0, 1] u paBHa Hymo upu s = 0), mouy-
gaeM, 910 7(z, A) f zte=12'/2 gt. Tocae samens 2! = z u epexoia OT &

K nmepemenson H = (21n(1 /z))~! mepemmmemM mpaByio 9acTh HEpaBEHCTBA B
o A/H

sune R(H,A)=H [ z7*dz.
0

[ocrarouno nokasartb, uro dyuxmus R(H,A) crpeMurca K HyIO Ipa
A — 00 paBHOMEpHO oTHOCUTEnbHO H € [2,00).
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Dyuknua z — z° mpuHEUMaET MakcuMauabHOe 3HadeHume 1 mpu z = 0,

z = 1. IllooToMy PE30OHHO UM3yYUWTH MHTErPAJBI OT (PyHKIUU 21 1o orpes-

KaM, B KOTOPBIX UT'PaeT Poib onHa m3 Todek 0, 1.

JIEMMA 4. 1) Cnpasedauso nepasencmeo
b
H/szdzgle[—(Hb) npu H>2 0<b<1 (3)
n
0

(3decv M (b), b€ [0,1), — nexomopasa Pynryus).
2) BEcau<a<b<l1, mo
b
H/szdz <a ot (4)
a

[obasum x HepaBeHcTBaM (3), (4) 0UYEBUAHYIO OLEHKY

H/szdz < Hb (5)
0

(ciegyer w3 TOro, 9To moABIHTErpadbHaA QYHKOUA B (5) HE MPEBOCXOAUT
€IUHUIIBI).

[TOKABATEJBCTBO. 1) Baas moboe ¢ € (0,b) nmeem

b c b
H/szdzgﬂ/cszz+H/szdz<
0 0 c
o

o0

Hz H=z _ 1 bHC
< H /c dz+/b dz _ln(l/c)+1n(1/b)'

0 c
Baas ¢ = bH /2, noxyqaem onerky (3) (HOACHMM JMIIb, 9TO IPH TAKOM Bbi-
6ope wmcra ¢ pemmamHa bC) BXOmAmAT B MpaByIo0 WACTB MOCTCTHEH OTEHKHT

npespamaerca B BV | aro menbme BermanmHb g © KOHCTAHTOU L, 3aBUCH-
n

wen ot b).
2) Nmeem
b

b b
H/ZHZ dz < H/zH“ dz < H/zH“ dz = H(Ha + 1)~ 111t < g=1ptle,
a a 0

9T0 1 TpedyeTcs.
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JIEMMA 5. Cnpasedauso nepasencmeo R(H, A) < Mo(In A)~! npu A >
> 2, H > 2, adecv My — abcoatomnas nocmosnmas.

IOKABATEILCTBO. 1) Ecm H < VA, To
R(H,A) < He4/H VAe VA,

2) Ecmm VA < H < A, 10 e/ < e7! < 1/2. Ilpumensas mepapen-
cTBO (3), momy1aem

R(H,A) < M(1/2)(In H) ™' < 2M(1/2)(In A)~ L.
3) Ecmm H > A, o e~ > ¢! > 1/3. IIpumenss (3), (4), noryaaem

1/3 e—A/H
_ Hz Hz M(1/3) —A/3 %
R(H,A)—H/z dz+ H / z7%dz < L + e <iua
0 1/3

(M — abcomoTHAsA IOCTOAHHAA).
[Moxy4ennsie mepaBencTsa nusa R(H, A) n0Ka3bIBalOT JeMMY.

3 nemMEI ciegyeT paBHOMEpPHAA Cx0auMOCTh mHTerpata (2) (u paga (1)).
(P. C. Hemazunos)

2.9. YCJIOBME. [lauwl maTpumnst Ay, ..., A; pasmepa n X n. U3secTHO, 9TO
Bce npousBefenusa Buga A; - ... A;,, rae h < n HuasnorenTHsl. [lokaxwure,
110 JI060€e npousBegerue Buga A;, - ... - A; , pPAaBHO HYJIO.

n

PEmMEHUE. Ilycte A o6o3HadMaeT aareGpy, HOPOXACHHYIO MATPHUIAME U,
|v| ecTs mImHA cr0Ba v, v C v O3HAYAET, ITO U €CTh MOACIOBO v. (U)g €CTh
HAYAJbHBIN OTPE30K [IIMUHBL k CJI0Ba, 4. AIreOpa HA3BIBAETCA HEHUALNOMEHM-
#OU, €CIU B HEH €CTh HEHYJIEBOE IPOW3BEICHNE JIOO0U JJINHEL.

Kaxpgomy caoBy B andasure {a;} COOTBETCTBYyeT MATPULA, ABJIAIOLIALCT
MpOU3BeeHNEM 0GPA3YIOMUX, COCTABIAIONAX 3TO CJIOBO.

CrepBa mokaxeM, ITO €CIM €CTh HEHYJIeBOE MPOU3BEACHUE Gj; * ... Gj ,,
TO A HEHUIBIOTEHTHA. B caMOM [iejie, TpOCTPAHCTBO BCEX MATPHI] TOPATKA 1
umeer pasmeprocTs n2. [losToMy MaTpumst vy = E, v; = Qiys V2 = Qi Gy + - -
Up2 = Gjy " ... G , TAHEUHO 3aBucuMbl. Ho Torga oana u3 v; eCTh IMHEUHAT
KOMOWHAIA CJI0B GONbIIEN IINHBI, M 3aMEeHa TOACIOBA v; [ v,,> Ha HEKOTOPOE
CIOBO GOJBIIEN IWHBL JaeT HEHyJeByo maTpuiy. [losToMy cymecTByeT He-
HYJIEBOE CIOBO (COOTBETCTBYIONIEE HEHYJIEBOU MATPUIE) AIUHBI OOIbUIEH, €M
n?. C IOXyYUBIIMMCA CIOBOM MOXHO IIPOBECTH AHAJOIMYHBIC PACCYXKICHUA
u T. . Takum 06pa3oM, BOZHUKAIOT HEHYJEBBIE CJIOBA JIOOOU MIWHEL.

OTMeTHM, ITO KOHCTAHTY 7> MOXHO 3aMEHUTD HA, 1, €CIJ BOCIOIb30BATh-
cs caepyiomen (JOBOJIBHO TPYAHOU) T€OPEMOU U3 JIMHENHOU AareOphL:

Jobas nusvnomenmuas nodaszebpa aseebpvl MAMpPuy NPuBoIUMCA K
seprrempey20abhomy 6udy (Ha 24a8H0t JUG2OHaAU U N00 Hel — HYAU).
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[IpeamonoxuM, 9TO yTBEpXKACHUE 330U HE BHIMOJIHAETCA, U anirebpa A
HEHUJIBLIIOTEHTHA.

Ilox ceepzrcaosom 6 A mOHUMAETCA GECKOHETHOE BIPABO TIPOU3BEICHUE
ob6pasyiomux aareOper A. Pesyiprar Taxoro mpowsBeaeHnsa HE OMPEETEH, HO
OIIPENIENICHO PAGEHCMEO I HEPUEBEHCMBO HYA10 CEEPLCAOE( KAK CYLUIECTBOBA-
HUE WM HECYUECTBOBAHUE HYJEBOT'O IOCAOBA.

[Tockoabky A ecTh moganre6pa aare6pbl MATPHIL TOPIIKA 1, OHA TEUCTBY-
€T Ha N-MEPHOM BEKTOPHOM MPOCTPAHCTBE V U s J060ro BeKTopa U € V u
cBepxcioBa W B A ompejieseHO MOHATHE PAE8EHCMEaG HYwt0 TpousBenenus UW .
Acuo, uro eciim W # 0, To gusa HekoToporo ¢ € V' BBINOIHAETCSA HEPABEHCTBO
vW # 0.

Ynopagounm obpasyiomue a; < -+ < dg. JTOT NOPALZOK HHIYIUPYET
aexcuroepaduuecrkuli nopador Ha MHOXKECTBE CIOB (M CBEPXCIOB): U < U €CJIH
upu HeKOTOpOoM k > () HadampHBIE YIACTKA AJWHBL kK CIOB U W U COBHAIAIOT,
a (k + 1)-n 6yxBa u menbme (k + 1)-u 6yxsb1 v. Ecim u ecTs HAa9an0 v wim
HAOO0POT, TO U U VU ACKCUKOZPAPUUECKY HECPABHUMDL.

PaccmoTpum Teneps JekcunkorpaduaecKu MUHAMAJIBLHOE HEHYJIEBOE CBEPX-
croso W.

Takoe cymectByeT. B camom mese. HazoBeM coBO u Heo2paHuuewno npo-
0ANCAEMBIM, €CITU OHO CIYRKUT HATAJIOM CKOJb YTOMHO MIXHHOTO HEHYJIEBOT'O
CJIOBaA. HCHO, 9TO MUHUMAJBbHOEC HCOI'PDAHUYICHHO PO A0MXKaeMO€ CI0OBO NJIWHBIL
m 1pu JI0O0M 1 CIYyXUT HAYAJIOM MUHUMAJILHOTO HEOI'DAHWYEHHO IIPOJIO0JI-
KAEMOT'0 (JIOBA, AIUHBLI M + 1, 1 06bequHEHNE MUHAMAIBHBIX HEOTPAHIIEHHO
IPOJOJIKAEMBIX CJIOB NAeT MAHUMAJIBHOE CBepxcaoBo W.

Honoxmm W = (W);W®, rge (W); — madano W mmmst i. Ecim i < j,
10 (W); = (W)iTij, WO = 7,;W) rpe 7;; — caoso pawmmnr j — i.

Pas6epem aBa cay<as.

Cay4yan 1. Ilpu HEeKoTOpOM j = ¢ + S, $ < 7, BBINOIHAETCA PABEHCTBO
w = w,

Torga W) = TijW(j) =w): |7ij| = s < n ummoromy pra moboro k € N
TikjW(j) = TZ-';-HWU). B sTom caydae W) ects MIePUOIUIECKad TIOCJIeT0Ba-
TETHHOCTH TZF;-O C TIEPUO0M, HE MPEBOCXOIAIMM 1, U cBepxcaoBo W = 0, 4To
MpPOTUBOpEYUT BLIGOPY W.

CJy4Ait 2. Bee ceepxcaora W, 0 < i < n, pasmmansr. Iycrs 0W # 0.
[Tockonbky dim V' = n, mabop u3 n+ 1 Bekropa vy = 0 = 0(W)g; 01 = 0(W)y,
evy Uy = U(W),, muHENHO 3aBUCUM, T. €. BHIIOIHAECTCA PABEHCTBO

> ydi, =0 (1)
k: ap#0

PaccmoTpum Takoe m, 9T0 wieHy cyMMmbl (1) ¢ MHAEKCOM M OTBEdYaeT
MakcmMaabHoe ceepxcaoso W m) cpeam mpoumx ee umenos. PasencTBO (1)
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MOXKHO II€PEIMNCATb B BUIEC:

W), = Y M), )
k£m; ar£0

Tak xax ¥(W);, W) = oW # 0, ogro u3 npomssegermit 7(W);, W im) £
#0u k #m. Ho rorga 0 # U = (W); W) < (W), Win) =W.

Mpb1 oy 9mium npOTUBOPEYNE ¢ MUHUMAJIBHOCTBIO CBEpXCIoBa W . 3amada
pereHa.

3AMEYAHUE. JTa 3a1a4a ObLIa IIOCTABICHA N3BECTHBIM U3PANIHLCKAM Ma-
TemaTukoMm C. Amumypom, a Takxke W.II. [llecTakoBbIiM ¥ mPOCTOSIA OKOJIO
10 meT. B koHIIe KOHIOB, ObLIM TOLY9YEHO HECKOIBKO €€ PelleHul, 6asupoBaB-
IUXCA HA pasandubix nogxonax. Cm. Yduaposckuu B. A. Teopema o mesa-
gucumocmu u ee caedcmaus. Mar. ¢6., 1985, T. 128, Nel, c. 124-132. Yexka-
ay [. II. O aokaavnoti kKoneunocmu aqeedp. Mat. uccaen. (Kummnues), 1988,
Ne105, c. 153-171. A Takxe Benos A. f. O 6a3uce Mlupwosa omuocumenbro
c80600nbIT aqzebp caoxncHocmu n. Mar. ¢6., 1988, T. 135, Ne31, c. 373-384.

JlarHOE MOKa3aTeILCTBO OLLIO BIIEPBHIE OIIyOAUKOBaHO B paboTe Belov A.
About height theorem. Comm. in Algebra, 1995, vol 23, No 9, p. 3551-3553.

(A. A. Kaneav)

3.7. YCJOBUE. [IBe KpuBBIE BTOPOTO HOPALKA IPOXOAAT U€pe3 TOUKU
A, B, C, D. Yepes Touky O mnepecedenus npsambix AC u BD mnposeneHb
xopast KM, LN oguon xpusou u K'M', L' N' npyrou. llpambie KL u K'L'
nepecekaiorca B Touke P, MN u M'N' — B Touke (). [lokazaThb, 9TO TOIKH
P, @, O nmexar Ha OQHOU IPAMOM.

PeEmEHUE. Ilycts (p — Takoe nmpoekTuBHOE MPEeOOPA30BAHUE, ITO
p(A)=C, ¢(C)=A, ¢B)=D, ¢D)=0.

[llokaxem, 9TO MpeoOGpa3oBaHUe ¢ TMEPEBOAUT B CeOsS MPAMBIE, TPOXOIAIINE
gepes Touky O, npuaém p(X) — BTopas Touka nepecedenus upsamon OX ¢
KOHUMKOU, ipoxosamien depes Touku A, B, C, D, X.

O6o3uauum vepes R Touky nepecedenus npsambix AB u CD, a gepe3 S —
TO4Ky nepecedenus npameix AD u BC.

[TpeobpasoBanue ¢ CONPAKEHO MEHTPAIBLHOU cumMeTpuu ¢ HeHTpom (O
(mpexcraBbTe, uTO0 RS — 6eCKOHEYHO yaajséHHAsA mpsamas, Torga ABCD —
napamrenrorpamm). Ilosromy oo ocraBiser Ha MecTe TOUKY O M KaXIyio
TO4YKy mpamou RS. 3uauur, ¢ nepeBoguT B ceOs JHOOYI0 MPAMYIO, TIPOXOIi-
mryio gepes O.

[Iycts mpamas X O nepecekaer npsamyio RS B Touke I. Ilockonpky ¢
COIpsAXKEHO eHTpaabHOu cummerpuu, To [ X, o(X),0,I] = —1. Ho Takoe
XK€ YCJIOBHE BBINOJHAETCA A BTOPOU TO4YKM mepecedenus mpsamoun OX ¢
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KOHUKOU, nipoxongamen depes A, B, C, D, tak xak RS — moxapa O oTHO-
CUTENBHO DTOU KOHUKMU.

[lns pemenns 3a4a91M OCTAIOCH 3aMeTuTh, 9T0 p(P) = Q.
(M. H. Baawii)

3.8. YCJIOBUE. BHyTpu BBITyKIOr0 NATHYTOJLHAKA MPOBEAECHBI AUATOHA-
au. [lokaxure, 9TO OHA OOPA3YIOT MATUYTOJbHUK, IPOEKTUBHO DKBUBAJICHT-
HBIA MCXOIHOMY.

PEmMEHUE. Ham nmonanobsaTcesa caepyomme (HakThl U3 MPOEKTUBHOU I'€0-
MEeTPUH:

> [lycres Ay, By u €| — Tpu pasaudHbie TOYKKM Ha, upamon [, As, Bs
u Cy — ma npamon lo. Torga cymecTByeT eIMHCTBEHHOE IMPOEKTUBHOE
npeobpasosaune f: i — ly, mepeBomsmee A; B Ay, By B By, C B Cy
cooTBeTcTBeHHO. FKeam o — woopaunaTHas npsamasa, As = 0, By = 1,
Cy =00 u D; €[y, To aucao f(D1) HABBIBACTCA 060UHbIM OMHOULEHUEM
(ymopsgouennon) dersepku to4ek (Ap, By, Cy, D). Oxna gerBepka me-
PEBOAUTCA B APYTYIO MPOEKTUBHBIM TPEOOPA30BAHNEM TOTA W TOJBKO
TOrga, KOrga COOTBETCTBYIOIINE ABOWHBIE OTHOIICHUA PABHEL

> [IBOMHOE OTHOLIEHUE YIOPALOYEHHOU Y€TBEPKU TOYEK, ABIAIOIIMXCA ITe-
PECEeYeHUuAMN YIOPAAOUICHHON I€TBEPKU MPAMBIX ¢ HEKOTOPOU BCIIOMO-
raTelbHOU MPAMOU HE 3ABUCUT OT BHIOOPA BCIOMOIaTEAbHOU MPIMOU U
HA3BIBACTCA J60UHBIM OMHOULEHUEM TeTBEPKY IPAMBIX.

> [IBOMHBIE OTHOIIEHUS PA3IUIHBIX Y€TBEPOK MPAMBIX, IPOXOIANINX I€Pe3
00I1y10 YeTBEpPKY TOUeK, COBIIALAIOT.

> CymecTByeT U eIUHCTBEHHO IIPOEKTUBHOE NPeoOpa30BaHME ILIOCKOCTH,
MePeBOAIIEe YIOPAJOICHHBIN HAGOP BEPIUINH OJHOTO HEBHIPOXK JEHHOT'O
YeTHIPEXYTOJbLHUKA B YIOPAJOYEHHBIA HAOOP BEPIIUH APYTOro HEBBIPO-
XK TEHHOT'0 IeTHIPEXYyT'ONbHUKA.

N3 sTux paxkToOB HEMOCPEACTBEHHO BHITEKAET CJIEIYOIIAs

JIEMMA. ITamuyeomvnurxu ABCDE u A'B'C'D'E' (sepwunbt ynopado-
YEHbL) NPOEKIMUBHO IKEUBAAEHMHBL Ipye Opy2y mo20a U MOALKO To20a, KO-

2&01 (?eoﬁubze OMHOWEHUA COOMBEMCMBYNUWUL YEMBEPOK TMOUEK coena&cwom:
(CLABE,) = (C!A'B'E}), (C,EDA;) = (C.E'D'A}).

B camom gene, mepesegeM deThHIpeXyroabHuK ABDE B 9eTHIpeXyTOIbHUK
A'B'D'E'. Torga Cy nepeuger B C7, a, sHauur, u Ay — 8 A}, B — B E.
Ocraerca 3amerurs, aro C = [A1B|N[E\ D] u C' = [A|B'| N [E|D']. Jlemma
JOKa3aHa.

[lJ1s1 pemreHus 3302491 OCTACTCA MPOBEPUTH COBIAIEHUE ABOUHBIX OTHOIIE-
HHﬁ, CBA3aHHBIX C 6OJII>HII/IM 7 MAJIEHBKUM INATUYTOJIbHUKOM. HO AJLA Ka)KrI[OIL/)I
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B,
Ay

Dy

Hapbl COOTBETCTBYIOUMX Y€TBEPOK TOYEK MOXKHO YKA3aTh Y€TBEPKY IPAMbIX,
HA KOTOPBIX OHU JEXKAT.

Hampuwmep, 0o6e gersepku Touek C1 ABFE] u EByAsC nexaT Ha YeTBepKe
OPAMBIX, IPOXOAAIMX depe3 Touky D (cm. puc). (A. A. Kaneav)

4.1. YCnoBUE. Jano 109-3Ha<MHOE 9UCI0, B JECATUTHON 3AMACKA KOTOPOT'O
HeT HyJen. [Jokaxure, 9TO B €ro NeCATUIHOUN 3AMUCH 60 HEKOTOPAA TPYII-
ma cocequux 1mudp mosropurca 10 pas mogpsn, au6o HaugyTca samucu 10
pasmuvHbX 100-3HAYHBIX YHCel.

PEMEHUE. Beegem oGosnadenusa. Uepes AB o06o3HAtMaeTCa pe3yabTaT
MPUNUCHIBAHMA K qucay A wmciaa B, coorBeTcTBeHHO, A" 0603HAYMACT pPe3yiIb-
TaT N-KPAaTHOT'O IPUIINCBIBAHUA.

O6o3uauum 4wepes V ucxoguoe 109-3maunoe wmcao; depes U; (mpum i =

=0,...,9) — 100-3HaHOE YUCIO0, 3AUCH KOTOPOr'0 MPEACTABIIET COOOU yUa-
crok 3anucu V', Haaunas ¢ (1 + 1)-ou no (100 + 4)-10 103UIUIO0 BKIIOYUTENLHO;
gepe3 $; — COOTBETCTByWmue Havaabuble ydacTku V (s;U;; = V); 1wepes

tij (opm j > i) — y4acrok 3amucu V ¢ (i + 1)-u no j-fo mosunmo. [unna 1;;
paBHA j — % U HE IPeBOCXOAUT 9.

Ecan Bce wmucaa U; monapHO Pa3iwdHbI, TO YTBEPKIECHUE 33[a9YU BBHIIOJ-
meHo. WHaxe npu HeKOTOpHIX jJ = 4+ k, 0 < k < 9, BBIOIHAETCS PABEHCTBO
Ui =Uj.

Ho V = s;U;; = s;t;;U;7j m, cregoBaTensHo, A1a HEKOTOPOro h mmeem
t;jU; = U;h. Ecim 3amuce U; ects Havano samucu t;;U;, To u mpu ao6oM
k € N zanwucs tiji €CTb HAYAJO 3aIUCH tfflUi. [osTomy 3anuce uaucaa U
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€CTh HAYAJI0 OECKOHETHOU MEePUOAUIECKON MOCAENOBATEILHOCTH C MEPUOIOM
tij, Amaaa KoToporo me npesocxoauT 9. [lockomsky wmcao U; — 100-3ma1nHOE,
nepuon ycueBaeT oTiioxkuTcsa 11 pas. Mbr gokasanu HECKOIBKO 60s€e CHIBHOE
yTBepXKAeHue, 1eM TpeOOBAIOCH B 3a4ae. (A. A. Kaneav)

4.5. YCJOBUE. Hannute yroa mexnay muaronaiasvu AB u CD npasuib-
HOT'O JOEKAdAPA.

PEIIEHUE.

=0

B gomexasap MOXHO BOHCATH KyO, CTOPOHA KOTOPOTO PABHA NMATOHAJIM

rpaHu JojAeKasnpa (IPaBUILHOIO IATHYTOABHUKA). VI3 pUCYHKa BUAHO, ITO
AB D °.

yTOJI MEXIY u CD pasen 90 (C. C. Anucos)

4.6. YCJIOBHUE. a) [IBoe daaTiaHALEB CIOyCKAalOTCA K MOPIO C BBICOYAU-
wen Bepumbabl Paaraanguu «[Iuk Kunay — ogun no sesoMmy ckiony, gpyrou
mo mpaBoMy. ['opa HuUrZe He OmycKaeTCs HUXKE YPOBHA MOpsA, a e€e IOBepX-
HOCTb — rpaduK KyCOYHO-JUHENHOU HenpepuiBHOU (yHKIuU. DraTaan s
«HEMIPEPBIBHOY NBUTAIOTCH, TAK ITO 3aBACAMOCTD KOOPAUHAT (DIATIAHIIA OT
BpEMEHU — HeIpepbIBHAA (PYHKIUA, HA CKOPOCTH OTPAHUYIEHUN HET.

MoryT ju QaaTIaHAIBl JOCTUYIL MOPSI, BCE BPEMI HAXOACH HA OJUHAKO-
BOU BBICOTE HAJl YPOBHEM MOPS?!

6) BepHo 11 aHATOrHYHOE YTBEPKACHUE NI HECKOILKAX I'OP PABHOU BBI-
COTBI, C KAXK/JOU U3 KOTOPHIX CIIyCKAeTCsA napa (hIaTIaHgeB (Bce OHU JOJNKHbI
BCE BPEMsA HAXOAUTHCA HA ONUHAKOBOU BBICOTE)?

B) IIycTh moBEepXHOCTH rOpPHI €CTh rpaduk auddepeHnupyeMon (hyHKIUN.
Bepuo au yTBepxkaeHue myHKTa a)?

PEmWEHNE. OTrBersl: a)—6): MOryT, B) HE BCEraa.

Bynem ucnonbsoBaTh cuctemy koopamHaT Ory, B KOTOPOUM OCh abCIUCC
OPOXOUT IO YPOBHIO MOPA.

a) Ilycrs ropa asaserca rpadukom dynkuum y = h(z), npuaem h(z) = 0
npu z < —L w npu x > R, a ee BbIcOYaNIas BEPUIMHA (MIOOGAIBHBIN MAKCH-
MyMm) umeet abcruecy 0.

Bragane paccmorpum cayuan h(z), y rpaduka KOTOPOU HET FOPU3OHTATb-
HBIX yIaCTKOB.

Ha Bcmomorarensuon azosoti naockocmu ¢ koopauaaramu (I, 1) paceMo-
rpum npsavoyroasauk 11 = {(I,r): 0 < I < L, 0 < r < R}, a B Hem —
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MHOXECTBO JOIMYCTUMBIX COCTOSHUN IAPHI ATbIAHUCTOB
A={(,r): h(=l) = h(r), (I,r) € I1}.

JIerko moHATH, ITO MHOXECTBO A COCTOUT U3 KOHETHOI'O IUCIA IPAMOIAHEN-
HBIX OTPE3KOB, TAK ITO MHOXECTBO V TeX TOYeK, OKPECTHOCTH KOTOPHIX B A
HE TOMeOMOPQHBI UHTEPBALY IPAMOU, KOHEIHO. BymeM cMOTpPeTh Ha MHOXE-
c¢TBO A xak Ha rpad ¢ BepumHamu V u pebpamMu — KOMIOHEHTAMY CBA3ZHOCTH
A\ V. (B sTom rpade moryT GbITH pebpa, y KOTOPBIX HET KOHIIOB, — OHU
COOTBETCTBYIOT KOMIIOHEHTAM CBA3HOCTH, TOMEOMOP(hHBIM OKpy xkHOCTH. ) He-
NOCPENCTBEHHO W3 ONPENEIeHUN MPOBEPAETCA, ITO y DTOr0 rpada ecTb ase
BepumHbl crenern 1 — (0,0) u (L, R), a cTeneHn BCeX OCTAIBHBIX BEPIIAH
paBHel 4 (Touka (lp; 7o) ABaAeTCa BepmumHOU cTenenu 4, eciu y h(x) ecTs J0-
KaJIbHBIE DKCTPEMYMBI O THOBPEMEHHO B —[( U B 7). D TO 03HAYAET, ITO BEPIIIW-
HBI CTeleHu | MPUHAMLIERKAT OJHOU KOMIIOHEHTE CBA3ZHOCTH, 9TO M O3HATAET
BO3MOXHOCTB CIIyCKA, YIOBICTBOPAIOIIETO YCJIOBUIO 3a,1AMM.

O6wut cryvat CBOAUTCA K PACCMOTPEHHOMY BBINIE: BCAKYIO HEMPEPHIB-
HYIO KyCOYHO-IMHENHYI0 QYHKIUIO A(Z) MOXKHO MOLYIUTH U3 HEKOTOPOU He-
TPEPLIBHO HE TIOCTOAHHOU Ha TF0O0M MHTEPBae KyCOTHO-TAHEMHON Dy HKITAN
h(x), BCTaBAAA B KOHETHOE IUCIO TOYEK XL, . . . , £ N UHTEPBAIbI, HA KOTOPBIX
yskmma h mocroarna. Ciyck mo rpaduky h(z) 1erko mpeobpasyeTca B CIyCk
no rpaduky h(x): Kaxabpi pas3, KOrja OJHOMY W3 AJbIIMHUCTOB HYXHO Ipe-
0/I0JIE€Th TOPU30HTAILHBIA YIACTOK, BTOPOU XAET €ro B TOYKE, B KOTOPOU OH
OKA3AJIC.

6) Pemenve ananoruuHoe, TOILKO HYXKHO PACCMATPUBATDL 2n-MepHOE (da-
30BO€ IPOCTPAHCTBO (1 — KOIMIECTBO I'Op).

B) IlpuBesem koHTpHIpUMED.

Dynkuus h(z) B 1paBou mOIyOKpeCT-
HOCTHU TOYKHU ¢ UMEET BU]

h(z) = ho + (# — a)?sin(z — a) 7",

~ z2%sin %
u Ha BceM oTpeske [b, ¢| 3HaueHue h paBHO WA/
hg. IlpeamomoxumM, 9TO CIyCK IO TaKOU \/
rope Bo3moxeH. IlycTs abcumcca JgeBoro a b c

ANTBIIUHACTA B MOMEHT BpeMeHu | paBHA

[(t) (menpepbiBHAA DyHKIUA OT t), abcumcca npasoro — r(t), m OHE BCe BpeMs
HAaXOAATCA Ha ogHou BhicoTe. O6o3Ha4mM ¢y = min{t: I(t) < a}. [luas moboro
noayunTepsana (typ — €,ty] obnacts 3Hadenun r(t) cogepKuT oTpe3ok [b,c|,

noaroMy 7(t) paspbiBHA B TOUKE . (H. H. Koncmanmunos)

4.7. YCJIOBUE. K manuou napabose mpoBeeHbl Tpu KacaTeabubie. [loka-
XKUTe, ITO OKPYKHOCTH, OMUCAHHAA OKOJIO 06PAa30BAHHOTO UMU TPEYTOIbHU-
Ka, IpoxoauT depe3 Gokyc napabobl.



152

PEMEHUE. [[okaxeM CHadMaga CIEIVIOUIYIO JEMMY.
[Mycrs npameie PX u PY kacaiorcsa napaboist ¢ pokycom O, PQ napai-
aeabHa ocu napabomast. Torga yrast X PQ) u OPY paBHBIL

Q \X Q

o' V{/

P P

PaccmoTpum cayvan, m3ao0paxXeHHBIN Ha PUCYHKE caeBa (Touka P aexur
[0/ NUPEKTPUCOU mapabombl), U3 TOUYKA P OCTalbHbIE Y€THIPE BAIHLI B MO-
pagke Y, 0, ), X. OcranpHble Tpu ciydad pa3ObupaTca aHAJIOTUIHO.

IMocrpoum Touku O, 0", cummerpuanasie O oTHOCUTENILHO TpAMbIX PX u
PY . Tak xax npambie X O', Y O" napamteasusr ocn napa6oasr, u X0 = X0/,
YO = YO", toukn O’ u O" nexar ma aupekTpumce mapaboasl. [Ipm sTom
PO = PO' = PO" u, 3naunt, Buicota P paBHOOGEIPEHHOI0 TPEyTOIbHUAKA,
PO'O" asnserca ero 6mccektpucon, T.e. yroax O”P() paBeH momoBuHE yTiaa
O'PO". Ho yron O'PO" pasen yasoernromy yray X PY, a paBeHCTBO yIvOB
XPY u O"P(Q paBHOCWILHO J0Ka3bIBAEMOMY yTBEPXK ACHUIO.

O603HauM TOYKM nepecedenus KacareabHbx A, B, C. [lo remme mpambre
AO, BO u CO cuMMeTpuIHBI OTHOCUTEIbHO GuccekTpuc yriaoB A uw B Tpe-
yroabauka ABC mekoTopbiM napasteababivM npambim AA', BB' u CC'. [Ise
u3 >TuX npaMmberx, Hanpumep AA' m BB', npoxogar BHe TpeyroabHmKa. Ho
torga LAOB =7 — LA'AC — /B'BC =7 — (LAAB+ /B'BA — ZCAB —
— /CBA) = 7 — LACB, u, caepoBareasno, Touku A, B, C, O nexar Ha
OJJHOM OKPYKHOCTH. (A. A. Bacaascruti)

5.1. YCJIOBUE. B renecepuane «Tanna Canre-Bap6apsny 15 mencTsyro-
mux Jur. Cepus HA3BIBACTCA COJeprHcamenbHoti, €CIu B HEW IPOUCXOIUT OJTHO
73 caenyomux coburTun. JImbo KTO-TO y3HAET TauHy, JU60 KTO-TO y3HAET,
9T0 KTO-TO 3HAET TaWHy, Ju00 KTO-TO Y3HAET, 9TO KTO-TO HE 3HAET Tau-
Hy. KakoBO MakCMMAaJIbHO BO3ZMOXHOE HHCIO COAEPKATEILHBIX cepuil! (TanHa
O/JJHA U TEPBOHAYAILHO €€ He 3HAET HUKTO).

PEmWEHME. Packnaccudunupyem comepxraTeIbHbIE CEPUU HA TPU T'PYIIIIHL:

1. Korga KTo-TO y3HaeT, 9TO KTO-TO HE 3HAET TAWHY.

2. Korga xTo-TO y3HaeT TauHy.
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3. Korga kTo-TO y3HaeT, 9TO KTO-TO 3HAET TAUHY.

Jlerko y6eauThCA, 9TO MaKCUMAJAbHOE KOJIMIECTBO CEPUU B IEPBOU U B
TpeTben rpymmne He npesocxoaut 15 - 14/2 (uucna map geUCTBYOMMX JIUI), a
YUCI0 Cepuil BO BTOPOU rpynme — 15 (umcaa geuctsyrommx Jjun). [losTomy
obmee wmcao cepuin He mpesocxoaut 2 - 15+ 14/2 + 15 = 152 = 225.

CoOTBETCTBYIOIIUU TPUMEP OUYEBHAECH: CIEpBa KaXJBIM Y3HAET MPO Ka-
XKJOro, 9YTO TOT HE 3HAET TaWHy; 3aTEeM BCE MOOYEPENHO Y3HAKT TAWHY; W,
HAKOHEI], KAXIbIM y3HAET PO KaXJA0r0, YTO TOT 3HAET TAUHY.

(A. A. Kaneab)

5.3. YCJIOBUE. Aq,..., A, — HenyaeBble MaTpulbl. [lokaxure, 9T0 HA-
meTca MaTpuna B Takasd, ITO

BABAy-...- BA,B #0.

PEmWEHUE. Bynem paccMaTpuBaTh MaTPUIBI KAK OIEPATOPHI B k-MEPHOM
npocrpanctse V. llycrs ¢ € V'\ [Jker A;, w mycts U ects (k—1)-mepHoe moa-
npocrparcTso V, He nepecekawomeecs ¢ (J{A4;U}. Jlerko BugeTs, 9T0 TOrAa
B Ka4ecTBe B MOXHO B3ATb IPOU3BOJbHBLIN JUHENHBLIU OnepaTop ¢ agpom U
7 06pa3oM, PaBHBIM OJHOMEPHOMY MPOCTPAHCTBY, HOPOX IEHHOMY .

OTMmerumM, 9TO ecau r = min; rank A;, TO ¢ IOMOIIBI0 AHAJOIMIHON KOH-

CTPYKIUK MOXHO H06UThCS TOro, 9Tobnl rank BA1B ... A, B = .
(A. A. Kaneab)

5.7. YCJOBUE. G — rpynmna 6e3 Kpy4eHUs, T.e. HET HECAUHUIHBIX DJe-
MEHTOB KOHEYHOro mopsaka. VssectHo, uro (ab)" = a"b". [lokaxwure, ITO
rpymmna abereBa, T.e. I J00bIX @, b BeimoaneHo ab = ba.

PEmEHME. Cokpamas pasercTso a™b™ = (ab)" caeBa Ha a, cupasa Ha b,

norydaem Toxgectso (ba)” ! = a" 10" !, w3 xoroporo BMecre ¢ TOXje-
crBoM ¢"b" = (ab)™ BBITEKAET TOXIECTBO
(ab)n(n—l) _ (anbn)n—l _ (bn)n—l (an)n—l _ bn(n_l)an(n_l). (1)

Hanee (aba )" ! = ab" 1a~ !, a ¢ gpyro# croponsr, umeem (aba )" 1 =

=q (" Dpr—1gn—1 CpasumBas mpaBbie 9acTH HTUX PABEHCTB, IOLYIaEM TO-

xKpectso a b lgnp= (1) = e, TIe € — eIWHUYHLIA dJaeMeHT. [loacraBus

a=z"(1 p=y" g 1BAXKIE BOCIOIb30BABLINCE (1) momyuaem TOXAECTBO:
-1 _.—1 n(n—1) __

(y ta tyz)"" D = ¢ (2)

Hockombky G — rpymnma 6e3 KpydeHus, OTCIofa clefyeT, uro y 'z~ lyz =

= e, T. €. BHIIOJHACTCA CBOUCTBO KOMMYTATUBHOCTH LY = YT.

(A. A. Kaneav)
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Kauru u3gATEAbCTBA MIIHMO, BBINYIIEHHBIE B 2001 T.

1. MockoBckue marematudeckue peratsl. Coct. A. /1. Bauukos. — 2001. — 96 c.
— Tupax 5000 sx3.

MaremaTuieckas perara — COPEBHOBAHUE A IIKOILHBIX KOMAHI, TPOBOAAIIEECS €XKe-
roguo. B gaaHOM cOOpHUKE IIpeaCTaBICHbl MATEPUAILI O JUHHAJIATHA COCTOABIIMXCA PEraT:
yCI0OBUA U PEHIEHUA 3ada91, CTAaTUCTUKA U KOMMEHTAPUN.

Kumxka agpecoBaHa yIUTEIAM CPEIHEN IIKOIBI, METOAUCTAM, IIKOALHUKAM U MOXKET
OBITH MHTEPECHA BCEM JTIOOUTENAM MATEMATUKU.

2. B. B.IIpacosos. 3agaym mo wiasmmerpun. U3 a. 4-e, ron. — 2001. — 584 ¢. —
Tupax 5000 5x3.

B KHUTI'Y BKJIIOYI€HBbI HECTAHAAPTHBIE T'€OMETPUICCKNE 3aaI1 HECKOJBKO IIOBBIIIEHHOI'O
II0 CPABHEHUIO CO INKOJIbHBIMU 3ajgadaMu ypoBHsa. CO60pHukK cogepxut okoao 1500 3anad c
MOJHBIMY PEHIEHUAME U OK0J0 150 33124 4/aA CaMOCTOATEIBHOIO PEILICHNU.

Hacrosmmee w3 nanue TOMOJHEHO HO CPABHEHWIO ¢ mpeabraymmM (3-e mag. — 1995).

ﬂﬂf{ UIKOJIBbHUKOB, npeno,zxaBaTeJIeﬁ MaTEeMaTUKU, pyKOBO,ZII/ITeJIeI‘;I MaTEMATUICCKUX
KPYXKKOB, CTyJCHTOB IIeAUHCTUTYTOB.

3. C.I'.Tunauxuu. Pacckassl o pusukax u maremarukax. — 2001. — 448 ¢c. —
Tupax 5000 5x3.

B xHure paccka3aHo O XXM3HU M TBOPYECTBE NBEHAJLATY 3aMeYATEIbHBIX MATEMATUKOB
u ¢pmsukos (o XVI no XX Beka), pab0OThl KOTOPHIX B 3HAIATEILHOU MEPE OIPEAEIIIN JTUIO
COBPEMEHHOUM MATEMATUIECKON HAYKH.

DTO — KHUra s BCEX, OT CTAPIIEKIACCHUKOB JO0 B3POCIBIX: YBICKATEILHO U3JI0KEHHBIE
6rorpaduy BeJUKAX YYEHBIX 3aMHTEPECYIOT CaMble IMPOKWE KPYTW IUTATENed, a Te W3
HUX, KTO UHTEPECYeTCA MATEMAaTUKOHU, OIyIaT yAOBOALCTBIE U IOAL3Y U OT 3HAKOMCTBA C
KOHKDETHBIMI HAYYHBIMU JOCTUKEHUAMU I'€POEeB KHUTH.

Hacrosmee uzganne xuuru C.T. Tunaukuna Gomee 4em BABOE PACIIUPEHO IO CPABHE-
HUIO C IpeAbIAyImMM, BeieamuM B 1985 roay u ycneBumm cTaTh 6u6aImorpadpuaecKon pe-
KOCTBIO.

4. K. A namap. MccrefoBanme ncHXomorum mpomecca u306peTennd B o6aacTa Ma-
Tematukd. lep. ¢ ppanu. M. A. IlMaranosa u O. II. Mlatanoson nox pexn. U. B. Iorpe-
6prcckoro. — 2001. — 128 c. — Tupax 1000 ska.

B HacTosmee BpeMa B Pe3yJAbTATE PA3BATUA MCUXOJOTUUA U CMEXHBIX OTpACIen Omo-
JIO'MHX BO3POC MHTEPEC K aHAJU3Y TBOPYECKOI'O MBINLICHUA I€J0BEKA. B KHHUI'€ I3BECTHOI'O
GbpaHIy3CKOr0 MaTeMaTHKa JeTAJILHO PACCMOTPEH Ipouecc 00paboTku mHGOpMAIUN, KakK
B 00IaCTH CO3HATEILHOIO, TAaK U OECCO3HATEALHOI0. SHAYUTEJIbHOE BHUMAHUE yAEICHO Pa3-
JIMIHBIM CHOCO0AaM MBIILIEHUA, NPUBOAAIMM K um300perenuio (oTkperrmio). Kuura Gyzer
WHTEPECHA MUPOKOMY KDYy UYUTATEIeN.
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5. B.B. Anekcees. Teopema AGens B 3agauax u pemenmax. — 2001. — 192 ¢. —
Tupax 3000 >x3.

W3 5TON KHWUIM YATATETb Yy3HAET, KaK PelaTh alrebpamdecKkue ypaBHeHUA 3-U u 4-1U
CTENeHN C OJHUM HEU3BECTHBIM UM MOYEeMY A PELIeHUsA yPaBHEHUN 60Jee BHICOKOU CTEIeHN
He cymecTByeT 00mux dbopmya (B pasukanax). IIpm 5ToOM OH IO3HAKOMUTCA C ABYMs OI€HBb
BaXXHBIMU Da3JelaMU COBPEMEHHOU MATEMATWKM — TEOPHeN I'PYNI W TeOpuen (HyHKIN
KOMILIEKCHOT'O IIEDEMEHHOT 0.

Kuura Hamucaza Ha OCHOBE JEKIWW, IPOYNTAHHBIX B Pa3HbIE ToAbl npodeccopoM Mo-
CKOBCKOro yHuBepcureTa Braauvupom Uropesmaem Aproabaom u aBTopoM B MOCKOBCKOT
(usuko-maTemaTuieckon mxore-uHTepHaTe Nel8 mpu MIY.

Kuunra paccanTana Ha IUPOKUEA KPYT IUTATEICH, HHTEPECYIOUIXCA CEPhE3HON MaTeMa-
TukoU (HaIMHAA CO IIKOJHHUKOB CTAPIIMX KJIACCOB), X HE IPEAIONATAET ¥ IMTATENA KAKAX-
60 CIEeNUATbHBIX NPEIBAPUTEIbHEIX 3HAHUU. KHWra MOXET CIyXWTb Takke I0CoOmeM
s PaGOTHI MAaTEMATAIECKOr0 KPYXKKa.

6. M.JI. Brank. YcTOMYEBOCTD M JOKAIM3AIMA B XAaOTHIECKOM IMHAMUKE. —
2001. — 352 c. — Tupax 1000 »k3.

ODProaudecKas TeOpus AUHAMUIECKUX CUCTEM — OOIaCTh MaTEMAaTUKVM, WHTEHCUBHO
Pa3BUBAKOLIAACA B IIOCJACOHUE OECATUICTUA WM HAXOAANIAsA MHOI'OYMHUCJICHHBIC IIPUIOXKEHUSA B
PA3IMYHBIX pa3jelax (pU3WKM, TEXHUKM, OMOJIOTMM M APYIrUX HayK. B mMoHOrpadum maet-
Cs CHCTEeMATHYeCKOe H3JIO0XKEHUE OINePATOPHOr0 IOAXONAa B TEOPUU XAOTHUIECKUX JUHAMU-
YECKUX CHCTEM, OCHOBAHHOI'O HA QHAINM3E CIEKTPAIbHBIX CBOUCTB omepaTopa lleppona —
Dpobennyca, OMUCHIBAIOMIEr0 AWHAMUKY ILIOTHOCTEW MEP IOJA AEUCTBUEM AUHAMUIECKOU
CHUCTEMBEI.

[last cTyneHTOoB, aCIUPAHTOB M HAYYIHBIX PAOOTHUKOB B O0JACTH MATEMATUKN U MaTe-
MAaTUIECKOU (PU3UKI.

7. A.f. Kanens-Benos, A.K.KoBambmxu. Kak pemalor HecTaHfapTHBIE 3aja-
wau. Usxa. 2-e, nepepab. Mo pegakumen B. O.Byraenko. — 2001. — 96 c¢. — Tu-
pax 5000 k3.

B KHUT'€ OIUCaH DAL KIAaCCUICCKUX HAeI‘;I pemenua OIUMIINAAHBIX 3a /a1, KOTOPBIE NJA
6OMBIIMHCTBA IIKOJbHUKOB ABIAITCA HECTaHAapTHLIMU. Kaxnasa uges cHab)eHa KOMMEH-
TapueM, MpUMepPaMHU PELICHUA 3aJad U 3aJadaMU IJs CAMOCTOATEIbHOrO permeHus. [Ipu-
B€JEHBI MOAGODPKY 33439 OIUMIAAJHOTO W MCCACAOBATEIbCKoro Tumos (Bcero 200 3amad),
KOTOPBIEe CI'PYINUPOBAHBI IO KJIaCCaM.

C6opHUK aapecoBaH CTAPIIEKIACCHUKAM, YIUTENAM, PYKOBOATEIAM KPYXKKOB U BCEM
JMI00UTENAM MaTeMaTUKU.

8. O.B.Bunbepr. Cummerpus mHOrowieHoB. bubamoreka «MaTemaTumdeckoe
npoceemmenuey. Beim. 11. — 2001. — 24 ¢. — Tupax 3000 »k3.

Kak u mrockue purypsl win NpOCTPAHCTBEHHBIE TUNBI, MHOTOWIEHBI MOTYT 00JaJaTh
cuMmerpuert. Tun cuMmMeTpur Kakoro-au60 06bEKTa OIPeAensieTcsa HabopoM (rpynnon) mpe-
06pa30BaHUU, KOTOPBIE €r'0 COXPaHAIT. HanpuMep, Tak Ha3bIBaeMbIE€ CHUMMETPUIECKIE MHO-
TOYIEHBI — BTO MHOTOYJIEHBI, HE U3MEHAIOUMECA IPU J060M NepecTAHOBKE MePEeMEeHHBIX.

B 6poumope pacCKa3bIBA€TCA O TOM, KaK ONKUCHIBAIOTCA MHOTOWIEHBI C JAHHBIM THUIIOM
CUMMeTpuH, U OOBACHACTCA, AJIA I€r0 3TO MOXKET IOHAA0OUThCA. B 4acTHOCTH, MHOTOIe-
HBI, 00IJA0NEe CUMMETPHEN IPABAILHBIX MHOMOI'DAHHUKOB, IPUMEHAIOTCA K ITOCTPOEHUIO
3hdEKTUBHBIX TPUOIMAKEHHBIX (DOPMYJI MHTEIPUPOBAHUA Ha cdepe.

TekcT GPOUIIOPHI IPEACTABIACT COG0U JOMOMHEHHYIO 00PabOTKY 3aIUCH JEKIINAH, IPOIn-
TAHHOU aBTOPOM M1 IKOILHUKOB 9-11 kaaccos 28 okrabpsa 2000 roga ma Mamom mexmaTe
MIY.

Bpoumopa paccauTana Ha IMPOKUI KPYT YATATENEN, MHTEPECYOMUXCA MATEMATAKON:
UIKOJIBHUKOB CTAPIIMX KJIACCOB, CTYJEHTOB MIAAUIMX KyPCOB, yIUTEICH. . .
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9. Moscow Mathematical Journal (MMJ). Volume 1. Number 1-4. — 2001.

The Moscow Mathematical Journal (MMJ) is an international quarterly published (pa-
per and electronic) by the Independent University of Moscow and distributed worldwide by
the American Mathematical Society. MMJ presents highest quality research and research-
expository papers in mathematics from all over the world.

An important specific trait of the journal is that it especially encourages research-
expository papers, which must contain new important results and include detailed introduc-
tions, placing the achievements in the context of other studies and explaining the motivation
behind the research. The aim is to make the articles—at least the formulation of the main
results and their significance—understandable to a wide mathematical audience rather than
to a narrow class of specialists.

10. B.T". Cypaun. [[unaMuka 3Be3gHBIX cucTeM. bubinoreka «MaremaTuieckoe
npocserenney. Berm. 12. — 2001. — 32 ¢. — Tupax 5000 »k3.

3 5Tou GPOLUIIOPEI YUTATENb Y3HAET O MHOIUX (PAHTACTUIECKUX NOCTIKEHUAX aCTPO-
HOMUU, CAeJaHHbIX B IOCIEHUE NeCATUICTHUA.

TexcT GPOUIIOPEI IPEACTABIAET COO0U NOMOJHEHHYIO aBTOPOM O06PabOTKY 3aIVCHU JIeK-
ouu, TPOYATAHHON UM AJA WKOABHIKOB 9-11 kxmaccos 11 moabpsa 2000 roga ma Mamom mex-
mare MI'Y.

Bpoumopa paccunTaHa HA MMPOKUM KPYT YATATENEU: IIKOILHUKOB CTAPUINX KJIACCOB,
CTYJEHTOB MIAJUINAX KyPCOB, YIUTEIEN. . .

11. O. A.UBanos. IIpakTuky™m mo dJeMeHTapHOM MaTeMaTHKe: AJreGpo-aHaim-
THIeCKHe MeTOxbl. YieOHoe nocobue.. — 2001. — 320 c¢. — Tupax 5000 >x3.

OCOGEHHOCTHIO 3TON KHUTY ABIAETCA PA3HOOOpa3ue METONOB, MPUMEHAEMBIX MPU pe-
LIEHUH 3ajad IO IIKOJbHOMY KypCy auareOpbl M HadaJ aHAJIW3a, IPU COXPAHEHUU €JUHOI'O
IOAXO0da K UX PEIIEHWIO. HPHBOAHTCH YCIOBUA M PEHICHUA 3a a1 KOHTPOJBHBIX U JK3aMe-
HaIIMOHHBIX pa60T AL YIAIIUXCA CIIeNUAMU3NPOBAHHBIX MATEMATUYIECCKNX KJIACCOB U IMTKOJ
Cankr-Ilerepbypra, B TOM 4ncie BApUAHTHI NPO(PUILHO-DINTAPHOIO BBILYCKHOI'O DK3aMe-
Ha, & TaKXkKe 3aJaIu OJTNMIINa [, IPOBOIUBIINXCA MaTEeMAaTHKO-MeXaHIIeCKNM (paKyJIbTeTOM
CIIeI'Y, B 1990-2000 rr.

Kuura npennasHadeHa 1A yIATENEH CHEIUATA3UPOBAHHBIX IIKOM, YIAIIAXCA U UX PO-
OUTeJEH, TPEeNoAaBaATeNed U CTYACHTOB BBICIINX, B TOM IHUC/IE U MEAarOTMIeCKNAX, yIeOHBIX
3aBeCHUN.

12. B. O. Byraeunxo. Ypasaeuns Ilemwna. Bubanorexka «MaTemaTudeckoe mpocse-
menuney. Bem. 13. — 2001. — 32 c. — Tupax 3000 k3.

Ypaeuenus Ilemwra npeacTaBaaioT co60 Kaace AUO(PAHTOBLIX YPABHEHWE BTOPOU CTe-
IICHU. KJIIO‘IeByIO POJIBb B UCCICAOBAHUU 3TUX ypaBHeanI UrpaeT reoMeTpuieCkasa JeMMa
MI/IHKOBCKOFO O BBIIIYKJOM TeJe. STa JEeMMa ABJAACTCA OJHUM N3 APKHUX IIPUMEPOB CBA3N
aare0Opsl ¥ TeOMeTPUHU.

OCHOBHOU Pe3yabTaT, KOTOPOMY IOCBAIIEHA OGPOLIIOPA, — IIOIHOE ONUCAHUE PEIICHVN
ypaBHenun Ilesmws.

TekcT GPOILIIOPHI IPEACTABIAET CO60UM 06PaGOTAHHYIO U PACIIND EHHYIO 3AIIUCH JBYX JEK-
Ui, TPOYATAHHEIX aBTOpoM 19 despana u 15 anpena 2000 roga ma Mamom mexmare MI'Y
IJIA IIKOJABHUKOB 9-11 Kiaccos.

Bpounopa paccunTana Ha NIMPOKUAU KPYT YUTATEICU, UHTEPECYIOIMUXCA MaTEeMATUKON:
MIKOJBHUKOB CTAPUIAX KJIACCOB, CTYJEHTOB MIAJUINX KyPCOB, YIUTEIEHN. . .

13. C. M. I'ycenn-3aze. Jupdepenmuarpuas reomerpus. — Jlekuuu 1s cTy1eH-
ToB III kypca, ocennun cemectp 1999-2000 yu.r. — 2001. — 80 ¢. — Tupax 1000
DK3.
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Hacroammn Texct mpeacrasaser cobou sammcu adexuuu, gurasmmxca C. M. Iycenn—
3ane B HesaBucumom MockoBckoM Yuusepcurere B 1994/95 u B 1995/96 y4ueGHBIX TO-
pax g crygerTos 11 kypca (Bo II cemecTpe) ¢ MUHMMAIBHBIMA W3BATUAME U TOIOJIHE-
HuAMEA. JIeKIUM ABIAINCH NPOJOMKEHUEM JYaCTH KypCa, IMTABLIIENCA B IEPBOM CEMECTPe
C.II. HOBUKOBBEIM, U OCHOBBIBAINCH HA HEM.

TexcT my6IMKyeTCAa B aBTOPCKOU PEIAKINN.

14. I. M. Tensdang, E.I'. Tnaronesa, J. J. Muoas. @ysxipm u rpadpuxna (ocHOB-
Hele mpuemsr). Merog. nocobue OJI B3MII. Usag. 6-e, gom. — 2000. — 300 c. —
Tupax 1000 5x3.

Kuura npeacrasiaser co60d MeTOIUYECKOe IMocobue, co3gaHHOe 6Golee TPUALATH JET
Ha3a [ AJsg 3309HOr0 O0Yy4YeHUsA WKOIbHUKOB CTAPIINX KJIACCOB.

B kHUre OmuCBIBAETCA TOCTPOEHNE IPAPUKOB DIEMEHTAPHBIX (PYHKIUN CIIOCO6aMu, TPa-
OULUOHHBIME A/ CpeHel mwkoasl (6e3 npuMmeneHns npomssoguon). Paccmarpusaiorcsa am-
HEUHbIE, KBAAPATUIHBIE U APYTUE PAIUOHAILHBIE (PYHKIINN.

Kuura npegnasHadesa I IIKOJILHUKOB 8—11 KraccoB, yuuTenen MaTeMaTUKA, PYKOBO-
OUTENeN KPYXKKOB, CTYJ€HTOB MeIUHCTUATYTOB.

15. P.Kypant, I'. Po66usuc. Yto Takoe marematnka? Uan. 3-e, ucnp. u gom.. —
2001. — 568 c. — Tupax 3000 >x3.

Kuura manucana xpynaeiv maremarnxkom Puxapaom KypanTom B coaBropcrse ¢ ['ep-
6epTom Po66unacom. OHa npusBaHa COKPATUTH PA3PBIB MEX Ay MAaTEMATUKON, KOTOPAsdI Hpe-
IOJAaeTCs B IIKOJe, ¥ HauboJaee JKUBLIMI U BAXKHBIMU I €CTECTBO3HAHIA U TEXHUKY Pa3ge-
JaMZ COBPEMEHHOU MaTeMAaTHIeCKON HayKu. HauuHas ¢ DIeMEeHTapHBIX MOHATHY, TUTATEIb
OBIXKETCA K BAXHBIM 00IACTAM COBDEMEHHOU Hayku. KHUra HamMCaHA JOCTYIHBIM A3BIKOM
¥ ABISIETCS KIACCUKOU HOIYJAPHOIO XKXAHPA B MATEMATHKE.

Kuura mpenHasHadeHa s IIKOJABHUKOB, CTYJEHTOB, IPENOJAaBATENEN, & TaKXKe I/
BCEX MHTEPECYIOUMXCA PA3BUTUEM MATEMATHKYA U €€ CTPYKTYDOU.

16. M. Ieza, M. Jlopan. I'eomeTpus paspesoB u merpuk. — llep. ¢ anru. E. Ilan-
Teneesou u II. Cepreesa nog pegakiumen B. I'punryxuna. — 2001. — 736 ¢. — Tupax
1000 sx3.

Paape31;1 1 METPUKU XOPOIIIO U3BECTHEI U ABJIAITCA OY€Hb BaXHBIMU 00BEeKTaMU B TE€O-
puu rpadoB, 3a1a9aX KOMOMHATOPHON ONTUMU3ALINN, X B IIEJOM B JUCKPETHOU MATeMaTUKE.
OHI/I MOABIAITCA U B OPYTUX 00JaCTAX MATEMATUKI U €€ l'IpI/IJIO}KeHI/IIL/'I, TaKUX KaK MeTpUu-
qecKas reoMeTpUsa, TeOMeTPUsA IUCel, KOMOMHATOPHAA TeOpus MaTpul, Teopus O6JOK-CXeM,
KBAaHTOBAs MEXAHUKA, CTATUCTUIECKAA (PU3NKA, AaHAIN3 U TEOPUA BEPOITHOCTEN.

[lannas KHATA 3ayMaHA KaK yIeOHUK M CIIPABOYHUK [ HAYIHBIX PA0OOTHUKOB, aCIu-
PAHTOB ¥ CTYJEHTOB, MHTEPECYIOLUMXCA JUCKPETHON MAaTEMATUKON U €€ B3AUMOCBA3AMU C
OPYruMu 06IaCTAMA MATEMATUKA WIA €€ TPUIOKEHUN.

17. B. A. 3opu1. Maremarnieckuu aHams. Jacts I. — 2001. — 664+XVIc. —
Tupax 2000 >x3.

YHuBepcuTeTCKUN yIe6HUK A CTYIEHTOB (PU3NKO-MATEMATHIECKAX CIENUATbHOCTEN.
MoxeT ObITH MOME3€H CTyAeHTaM (aKyJbTETOB M BY30B C PACUIMPEHHON MATEMaTHIeCKON
MOATOTOBKOM, a TAKXKe CIICMUATICTaM B 00JaCTU MATE€MAaTUKU U €€ IPUIOXKEHUN.

18. B.B. Tkauyk. MaTemaTuka — aburypuenty. — Uzn. 8-e, ucnp. u gom. 2001.
— 892 c. — Tupax 10000 >x3. Uz g. 7-e, ucnp. u gom. 2000. — 892 c¢. — Tupax 6000
sk3. U3x. 6-e, ucup. u gom. 1999, — 888 c. — Tupax 5000 »k3.

Kuura npeacrasiager co60n HauGOIee MOJIHBIA PEMETUTOPCKUN Ky PC DIEMEHTAPHON Ma-
TEeMATUKU MJIA IIOATIOTOBKHU K BCTYIIUTEJIBbHBIM 3K3aMEHAM 1006010 YPOBHA CIO0XKXKHOCTH. I/IBJIar
TAalOTCA YHUKAJIbHBIE QJIIOPUTMBI CAMOIOATOTOBKY, YCIIEIHO AIIPOOMPOBAHHBIE B IIXPOKOM
Anana30He KPDUTEPUEB BEAYIIUX BY30B CTPAHBI.
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Kuura nossoaser camocrosarenpHo, npeneabHO 3P PEKTUBHO U B CKATHIE CPOKHU IIOBTO-
PUTH IIKOIBHBIN KyPC MaTeMaTuKy. 11oje3Ha Takke PeIeTuTopaM, yIATENIM MaTEeMaTUKY,
PYKOBOAMTEIAM KPYXKKOB U (DaKyIbTaTUBOB, IPEIOAAaBATEAAM IIOATIOTOBUTEIBHBIX KYPCOB.

19. A. B.T'nagkuu. Beegenne B coBpemennyio joruky. — 2001. — 200 c¢. — Tu-
pax 1500 ska.

Kuwura npegcrasiser cobon ydae6HOE mOCOOME, B KOTOPOM HAYala JOTUKHU BIEPBBLIE B
OTEYECTBEHHOU yIeOHOU IUTEPATYPE U3IaraloTCA HA COBPEMEHHOM HAyYHOM yDOBHE U IIPHU
5TOM B (OpPMe, JOCTYIHOU CTYAEHTAaM CyMaHUTAPHBLIX (PaKyJbTETOB BHICIIAX YIeOHBIX 3a-
Benenunu. Hapany ¢ pOpMaIbHOU JOTMKOUN M3IATalOTCA DJIEMEHTHI JOTUKYU HAYIHOT'O MO3HA-
mua. OTaeapHO PACCMOTPEHBI 0COGEHHOCTH PACCY XK JEHUN, NCTIOIB3YEMBIX B Iy MAHUTAPHBIX
001aCcTAX 3HAHUA.

KHHFa MOXKET CIYXHUTHh TaKXe mocooueM AJA FI/IMHE)BI’Iﬁ 1 JUIIEEB.

21. Omavmma et 2001-2002. Cocrasurenu: Apuoasn B. ., Kyasrun A. K., Caxa-
poBaO.II. — 2001. — 32 ¢. — Tupax 3000 5k3.

B pannon 6pounope co6pana naGOpManma 06 NHTELIEKTYATbHBIX COPEBHOBAHUAX, MIPO-
BOAUMBIX [JA INKOJBHUKOB I'. MOCKBEI. BkiaiodeHa kak mMHpOpPMAIMA O TYypax IOPOACKUX
OMIMMIINA A, TaK 1 I/IH(bOpMaIII/IH 0 MEXINIPpEeAMETHBIX COPEBHOBAHUAX U OTACJIBHBIX OJUMIIVA-
JaX, TPAJUINOHHO COOMpaomuX 00IbIIOe YUCIO YIACTHUKOB.

Kuura npennasnadena yaureniM, POOUTENAM U CAMUAM LIKOJIbLHUKAM.

22. B. 1. Apuonba. Hyxna ju B mikojie maremMaTnka? CTeHOrpaMMa ILIEHAPHOTO
noxaaga ([youa, 21 cenrabps 2000 r.). — 2001. — 32 ¢. — Tupax 1000 sx3.

Bpounopa npeacrasiageT cO60M TEKCT NOKIANA, IPOYUTAHHOTO aKaAeMUKOM BuaguMu-
pom Uropesmaem ApHOIBAOM ydacTHEKAM BCEpPOCCHUICKOU KOHMEPEHINU IO MATEMATHIe-
ckomy obpasosarmio (/[y6Ha, cerTabps 2000 r.).

KHHFa nIpeacTaBaAAeT UHTEepeC AJIA HpeHOAaBaTeJIeﬁ MaTEMATUKN KaK IITKOJ, TaK 1 BBIC-
mmX yIeOHBIX 3aBEeHUN, N4 BCEX, KTO 3aMHTEPECOBAH B PA3BUTUHA MATEMATHIECKOTO 00-
pa3OBaHUA.

23. A. A. Benasun, A.T. Kynakos, P. A. Ycmanos. Jlekiam o Teopermyaeckon dpu-
amke. — 2001. — 224 c¢. — Tupax 1000 sx3.

Kunra manmucana Ha OCHOBE KypCa JeKIUH, B TEIeHAN PALA JeT yuTasmuxca 8 HMY BeI-
paroummces dusukom-reoperukoM Arekcanapom Besasuubiv. B kHure scHo u yBiaekaTeanHo
M3J0XKEHBI TOHKWE U CI0XHBIE METOABI KaK CTapPhIX, TaK 1 HOBBIX, COBCEM HE€QAaBHO BO3HUK-
umx 06J1acTeld TEeOpeTUIeCKON (PUBMKHU: CHeNuaJbHad ¥ o0Ilad TeOPUU OTHOCUTEILHOCTH,
KBAHTOBAA MEXAHUKA, TEOPUA TOIHO PEUIAEMBbIX MOJEJIEHA CTATUCTUIECKOU (PUBUKMU.

ﬂﬂﬂ (bI/IBI/IKOB U MAaTE€MATUKOB Da3JIUYIHBIX CHeIIHaJIBHOCTeﬁ, ACIIUPDAHTOB U CTYOEHTOB
CTapmIMX KyPCOB YHUBEDCHUTETOB.

24. FO0.M. Bypman. O mpoeKTHMBHBIX MPOCTPAHCTBAX W ABHXKEHWAX, WIH I'eoMe-
Tpua 6e3 pucynkoB. — 2001. — 14 c. — Tupax 1000 >x3.

Bpounopa HanncaHa Mo MaTepuagaM IUK/IA JEKIMU, IPOIATAHHBEIX aBTOPOM yIaCTHU-
kaMm Jletnen mkoaer «CoBpemMenHas maTemaTukay B [y6me 22-26 mions 2001 roza.

OCHOBHOE WX COAEPXKAHUWE COCTABIAIOT [ABAa PA3IMIHBIX JOKA3ATEIbCTBA XOPOILIO M3-
BeCTHOT'O (PaKTa — CYLUIECTBOBAHUA IOMeOMOP(U3Ma MEXAY TPEXMEPHBIM IPOEKTUBHBIM
mpocrparcTBoM RP? u crenmansHOl oproroHamsaon rpymmon SO(3).

Bpourtopa agpecoBana CTapimM IIKOILHIKAM U MIAAMIIM CTYIEHTAM.

25. B. M. Tuxomupos. Beimykiabin anamms u ero npwioxesmas. — 2001. — 24 ¢. —
Tupax 1000 5x3.

Bpoumopa mHanucana mo MaTepuataM JeKIUuu, IPOIMTAHHON aBTOPOM yIaCcTHUKAM JleT-
uen wkoasl «CoBpemennas maTeMatuka» B Jy6ue 19 urona 2001 roga.
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OnuceBaOTCA OCHOBHBIE MOHATHUA U METOABI BBILYKJIOIO aHAIN3a, PACCKA3BIBAETCA 00
UCTOPUY PA3BUTUA DTOU HAYKU.

Bpourtopa agpecoBana cTygeHETamM MIA AKX KyPCOB, XOTA JOCTYIIHA U HOATOTOBIEHHBIM
IIKOJBbHIKAM CTapPIINX KJIACCOB.

26. M. A. [lly6un. Jlekiuu 06 ypaBHeHHAX MaTeMaTHIeckon pusmkm. — 2001. —
303 ¢. — Tupax 1000 k3.

Kuura ocHOBaHa Ha KypCe JEKIWU MO0 YPABHEHUAM MATEMATHIECKON (PUBMKH, IIPOYN-
TaHHBIX ABTOPOM HA JKCIIEPUMEHTAJIbLHOM moToke MexMara MI'Y. Ilo cpaBHeHMIO ¢ mMero-
IMMUCA KyPCaMU aKLEHT JeIaeTCs Ha CBA3M C reoMerpren u dusmkou. KHura cogepxur
BJIEMEHTHI TEOPUU OCHOBHBIX yPABHEHUU MATEMATHIECKOU (PU3UKHU, U3JI0KEHHBIE Ha OCHOBE
(PYHKIIMOHAIBHOrO aHAMM3A U TEOPUU 0GO0OIIEHHBIX HYHKUNN.

B konue xaxporo maparpada KHUTM UMEIOTCA 334a49M, IIOMOIAIOIIe YCBOCHUIO MaTe-
praIa U JONIOIHAOUIE OCHOBHOE COJEPKAHUE KHUTH.

[liast cTyneHTOB, aCIMPAHTOB, HAYYHLIX PAOOTHUKOB — MaTEMAaTUKOB U (PU3UKOB.

27. B.U. Apuonng. Ilenunte apo6u. Bubauoreka «MaTemaTudeckoe MpOCBeIe-
Huey. Bem. 14 — 2001. — 40 c¢. — Tupax 3000 5x3.

Teopusa UemHBIX APOGEU CBA3aHA C TEOPUEU NMPUOINKEHUN BEUECTBEHHBIX YHUCEN PALN-
OHAJIBHBIMU, C TEOPUEH JUHAMUIECKHX CUCTEM, a TAKXKe CO MHOTMMHU APYTHMU Pa3AelaMu
MaTeMaTuKU. B GpoIIope pacCKasaHO O CBA3K IENMHBIX APOGEU ¢ TeOMETPHUEN BBIILYKJIBIX
MHOI'OYIOIBHUKOB. B 3akmiodurensHOM pasgene GPOLIIOPHL COAEPKUTCI 0630p pe3yabra-
TOB, CBA3AHHBIX C MHOIOMEDHBIMY O0OOIIEHUAMY KIACCHIECKON TEOPUU LEIHBIX APOGEN.

TexkcT GPOIIOPHI IPEACTABIAET COOOU NOMOIHEHHYI 00pabOTKY 3aIVCK JEKLIWU, IPO-
YUTAHHOU aBTOPOM 1A IKOILHUKOB 9-11 xaaccos 2 nexabpsa 2000 roga ma Mamom mexma-
Te MI'Y.

Bpoumopa paccauTana Ha IMPOKUI KPYT YATATENEN, MHTEPECYOMUXCA MATEMATAKON:
IIKOJBHUKOB CTAPIIAX KJIACCOB, CTYAEHTOB MJIAIINX KYDPCOB, YIUTEIEN, & OTIACTH OHA OY-
[IeT MHTEPECHA U NPO(ECCUOHAILHBIM MATEMATAKAM.

28. Crypgenueckue urenua HMY. Bom. 2. — Ilox obmen perakuuen B. B.IIpa-
comoBa. — 2001. — 144 c. — Tupax 1000 ska.

B KHUT'€ NPpEeACTaBJCHBI JEKIIUN, IIDOYINTAaHHBIC B He3aBHCHMOM MOCKOBCKOM YHUBEDCH-
Tere B 1999-2000 r., npegHasHAMEHHBIE 1JA IIUPOKOU ayauTopuu. VIX membp — pacckas3aThb
0 HEKOTOPBIX 00JaCTAX MAaTEMATUKN 1 OIMMCATHL HOBLIE nuaeun.

[aa cTyAeHTOB, ACIAPAHTOB W MPENOAABATEIEN MATEMATUICCKAX CIIENUAILHOCTEMN.

29. Y. Tépcrou. TpexmepHaa reomerpua u tomosorma. — 2001. — 312 ¢c. —
Tupax 1000 5x3.

YHuKanbHasg MOHOTpadUA BBIJAIOIIET0CA aMepUKaHCKOT0 Tonoaora Y. Tépcrona coaep-
KAT JeTATHHOE M3I0KEHNE ero TIIyOOKIX UAEH O «Fe0OMEeTPU3AIUIY MATOMEPHON TOMOJOT UH.
TlepBBIZ TOM, MOCBAIIEHHBIA T€OMETPUM U IM€OMETPUIECKUM CTPYKTypaM Ha MHOT000pa3u-
AX, CIyXKAT GOTATENIINM UCTOYHIKOM WHPOPMALNA, UAEH U . . . DHTY3UA3MA.

KHI/IFa npeaHa3sHaI€eHa 4 CTYAEHTOB M ACIUPAHTOB MATEMATHUYIECCKNX CIEIUAJbHO-
cTen.

ITo Bonpocam npuo6GpeTeHNs ITUX M MHOTMX APYTUX KHUT 110 MATEMATUKE
oGpamanTech B Marazul «MaTemaTmaeckas KHUran.

Anpec: 121002, Mocksa, B. BraceeBckuu nep., 11.

Tex.: (095)-241-7285 FAX: (095)-291-6501

E-mail: biblio@mccme . ru



ONEYATKY, 3AMEYEHHBIE B NeH

CTPAHUIIA, crroka | HAIEYATAHO CJIE,Z[YET YUTATH
48, 10 cBepxy | MaTeMaTUKNI N3 ucropun maremaTuku
79, 16 cumsy | KanoHenko Kononenko
137, 18 cBepxy | m 1/7
208, b5 cBepxy | OCTAIBHBIMUN OCTAJIbHBIMA
209, 4 cepxy | HMY HI'Y

Nz nareascrBo Mockosckoro IlenTpa
HEMPEPLIBHOI'O MATEMATUIECKOTO

obpa3oBaHus

Penaxrop B. B. fAmenxo
IMogroroska opurunan-maxera: WITEX 2e,
METAPOST, M. H. Basm

JIunersua JIP Ne071150 or 11.04.95 r.

Moanucano B nevars 5.02.2002 r. Popmar 70 x 100/16.

Bymara odpcernas Nel. Ilewats opcernas. [leu. a. 10. Tupax 1000.

MITHMO

121002, Mocksa, Boasmon Bracsesckun nep., a. 11



