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I'niaBal

I[lnenapubie gokaaansi: A. H. KoaimoropoB n MmoaepHu3anus MaTeMaTH4€CKOIro0
oOpa3zoBanus B Poccun

JIroOuMbIil yyeHHK Beaukoro yumressi. O0 akaaemukax B. U. ApHoJsbae u ero yuurese A.
H. Koamoropose

A.Jl. Benosa

Jloknag TOCBSIIEH BBLAAOIIEMYCS yY4EHOMY IIMpPOYANIIEro AMana3oHa, OJHOMY U3 BEJIMKHX
marematukoB XX (Hauana XX1) Beka Bmamumupy HWropeBuduy ApHOJBIY U €ro YUUTEIIO
akagemuky Annapero Hukonaesnuy KomMoropoBy; €IMHCTBY yUUTENS U YYEHHUKA C TOUKU 3PEHUS
BBICOKUX JYXOBHO-UEJIOBEUYECKUX KAaYECTB.

12 wuronss 1987 roma ormeuanu S50-nmetre co 1HA poxkiaeHus Brnagumupa HWropeBuua
ApHoJbJa.

B.M. Tuxomupos, npodeccop Mexmara MI'Y, nokrop ¢uz-mMaT HayK BCIIOMHHAET: «...5
cnpocuit y A.H. KonmmoropoBa, He XoueT JM OH 4TO-HHOYIb CKa3aTh CBOEMY yUYEHHUKY. AHApein
HuxonaeBuu cpa3y ke cran auktoBaTh. CloBa JNaBajiuCh €My C TPYAOM: YXKE HECKOJBKO JIET
y>KacHbI Henayr — 6ose3Hb [lapkuHcoHa — ckoBBIBa ero peuyb. Ho pa3syM ero ocraBaincs sICHBIM...»

O6 ApHonbae:

« Ecnu 0v1 mue 0v1710 no3zeoneno, mo a nepeo ecemu Cmoanamu Hauwie2o (axyivmema
6bICKA3ATl CB0OE ybexncoenHue ¢ mom, umo npoucxooum uecmeosanue Ilepeozo cosemckozo
MamemMamuka — He MOAbKO N0 cujle NOJIYYEeHHbIX Pe3yibmamos, HO U HO MeMNePAMEeHmy
JUYHOCMU, RO CHROCOOHOCMU GOCHPDUHUMAMbL HOB0E U CMENOCMU 6 NPeodonNeHul
npenamcmeui.

B Apuonvoe mena ecezoa nopasxcana neocpanuyuennan aKkmueHOCmMb: ecii RMUYbl, MO
3HAMb 6cex nmuy; eciau Kynamue 6 Xo0/100HOU 600e, mo 0e3 02paHuyYeHus 6pPemMeHu; eciu Ha
JABLHCAX, Mo ... Kunomempos 60-70 — ymo 0na Hezo 00vluHbIE NPOZYIKU, camble 3AYPAOHbIE
OuUCmManuyuu u npeodoeealomcsa OHU 6 OOHUX NAABKAX ... MO MAKOU 6Ce20AUHUN U30bIMOK
cui...

000 6cém, umo y200H0, €20 MOICHO PACCRPOCUMb, U OOHAPYIHCAMCA OYEHb WIUPOKUE
3HaHuA.

A. Konmozopoe» 13.06.1987 .

[Tocnanue yuutens y9eHUKY 3aMedaTeIbHbIM 00pa3oM XapakTepHu3yroT oboux: Bmamgnmupa
UropeBuva, NHYHOCTP M TBOPYECTBO KOTOPOTO TONYYHJIA CTOJb BOCTOPKEHHYIO U
MPOHUIIATENIFHYIO  OIIEHKY, W camoro AuHjapess HukonmaeBuua, CTOSIBIIIETO Ha IMOPOTe CMEPTH
(uepe3 ueThIpe Mecslla €ro He CTalio), HO COXPAHUBIIErO 3amac IYIIEBHOW MIEAPOCTH H
CIIOCOOHOCTH BOCXHUINATHCS.

Orto OBUIO mocienHee BbICTyIJIeHHEe AHapes HwukonaeBuya B ero xu3Hu. Ho oHO He
BOCITPUHUMAETCS KaK MpoIaHue. IT0 — OJarocIoBEHUEY.

[IpolinyTt necaruneTusi, CTOAETUS ..., © TO, YTO OTKPbUI APHOJBJ B HayKe, €ro 3ajayd,
TeopeMbl OymyT M3ydaTh, peliaTh, TOKa3bIBaTh... HO HUKTO, KpOME HAC, YYHUBIIMXCS BMECTE C
ApnosnpioMm Ha Mexmare MI'Y, XOauBIIMX ¢ HUM B MOXOJbI, YOUPABIIMX C HUM IICIWHHBIN
ypoxaii, KpoMme ero Japy3ei, yueHUKOB — BCEX HacC, )KMBYILUX celyac, y>Ke He CMOXKET paccKa3aTh
0 HEM, KaKuM OH OBbUI B JKM3HU. MBI TOMBITAIUCH 3TO CHeJaTh B MATOH KHHUTe cepur «Mpbl -



Marematuku u ¢ JlennHckux rop» — «B.M. APHOJIb/I».. Bce ero npy3bs, Kojieru Bceraa
HAa3bIBaJIM €ro npocto JumMon.

Ceilfyac, xorga ¢ HaMH psioM HeT JMMBbI, BBIJAIOLIETOCS MaTeMaTHKa MIUPOYaMIInX
3HAHWUW, TPEKPACHOTO Mearora, OIlyllas ero 3HaueHHWE W HEOOXOAMMOCTh OOINEHHUS C HUM,
XO0YETCsI, YTOOBI JTIOAM 3HAIHU, KaK IPOUCXOIMIO (hopMHUpOBaHUE SPKOM JINYHOCTH YUEHOTO.

JleTrcTBO

Brnagumup Uropesuu poauinca B Opecce B ceMbe MaremMaTHKa, OKOHuUMBIIEro B 1929 r.
MOCKOBCKUH  YHMBEPCHUTET, CTaBILETO MPEKPACHBIM  TIEJarorom, MEPBbIM  JIOKTOPOM
nenarornyeckux Hayk B CCCP, unenom-koppecnonaeHToM AITH PCOCP; ¢ 1930 nmo 1947 r.
pabotanx B MOCKOBCKOM YHHBEPCHTETE.

UYetbIpe MOKOJIEHUSI POAHBIX [IMMBbI ObUIH CBSI3aHBI C MATEMATHUKOM.

Cpenu pOACTBEHHHKOB IO OTIIY HEMAJIO TeX, KTO CIIyKuJ B UepHOMOpCKOM (piioTe, ObLIH
math aamupanoB. Mama B.W. ApHosbna (MCKycCTBOBeA) Oblia IUICMSHHUIICH BBIIAIOIIETOCS
¢uzuka JI.W. ManzaensmTama.

JloMa y ApHOIIBJIOB HEPEIKO COOMPATUCH YUEHBIE, BLICOKOOOPA30BaHHbIE IO, OOILIEHHUE C
KOTOPBIMH  OKa3ajio OOJBbIIOE BIHMSHHE HA MAJbUUKA; MOSBUIACH JTFOOO3HATEIHLHOCTh, KOTOpAs
MpHBeEJia K TOMY, UTO OH B CBOU IIECTh JIET YK€ XOPOLIO 3HAJ BCE YJHUIBI IIEHTpa MOCKBEHI, a B
CeMb JIET, PUXBATHB ¢ COOOH Mitaiiero 6para u kommac, u3Mepmwi maramu CagoBoe KOJbIIO.

Briaromuiics MaTeMaTuK, OCHOBOIIOJIOKHHUK KuOepHeTUkH A. A. JISmyHOB opraHu3oBal y
cebst toma 100poBosIbHOE HayuyHoe oOmecTtBo JIHO miist meteit, B KOTOPOM JI€TH JIeaiiu it ceOst
MHOI'O OTKPBITHI, HAIPUMED, MOYEMY 3eMJIsd IOX0Ka CKOpEee Ha pelly, a He Ha TuMoH. Tam Jluma
OTKpBUT Jisi ce0si MHTep(EepeHInI0 BOJH M clejaj 00 3TOM CBOM MEPBbIM B JKU3HU JIOKJIAT,
UCIIOJIB3YS CTaKaH C BOAOU.

«Emé Obl, - KTO-TO MOXET CKa3arb, - IPU TaKOW POJOCIOBHOW M TaKUX MOKPOBUTEISAX HE
cTaTh BeNMUKUM Y4€HbIM». Ho orery Jlumbl ymep, xorga manbuuky Obuto 11 jer, u oH ocTancs
TJIaBHBIM TIOMOIITHUKOM MaMbI - B CeMbe ObUTH €111€ MIaAImui OpaT U rojoBajias cecTpEHKa.

Jluma yuwmiics B OOBIKHOBEHHOM MOCKOBCKOW MATHAESCAT JEBITOM IWIKONE, TJe
3aMedaTeNbHbIM yuuTesieM Mmarematuku Obul VMBan BacwibeBuu Moposkun. OaHy w3 3amad,
MPEJIOKEHHBIX €My YYUTENEeM, IBEHAIIATUICTHUN MaIbUYUK 00 TyMbIBa BECh JIEHB, «U PEILICHUE,
- MHACAJl OH CIyCTs MHOTHE TOJbl, - CHU30IIJIO HA MEHS, KaKk OTKpOBeHHE. VCIBITaHHBIN MHOIO
toraa (1949 r.) BocTopr ObUT B TOYHOCTH TEM K€, KOTOPBIN S UCTIBITHIBAI MPU PEIICHUH TOPa3I0
0oJ1ee cepbe3HBIX MPOOIEMY.

B mikoneHble roael Jluma cran NpUHUMATh y4acTHE B MaTEMaTU4eCKOM Kpyxke MI'Y u B
MOCKOBCKHX MaT€MaTU4YECKUX OJduMMuangax. J(uma oObIYHO MOTy4dana BTOPYIO MPEMUIO, a TIEPBYIO
— Cama KupuiioB. D10 ObLIH Ba caMbIX OJapEHHBIX CTY/IEHTa, OKOHYHBIIX IIKOMY C 30JI0THIMU
MeJaIsIMu, TI0 coOeceoBaHmIo ocTynuBIue B 1954 r. Ha Mexmar yHUBepcuUTeTa.

MI'V, cryneHYecKre To/ibl ¥ MEPBbIE PE3YJILTATHI HAYYHOU NeATEIbHOCTH

To Opwra mopa pacuBeTa MeXaHUKO-MaTeMaThyeckoro dakynbrera. «llmesga Benukux
MaTEMaTHKOB, COOpPAHHBIX Ha OJHOM (haKylbTeTe, MPEICTaBisia cOOOU SIBICHHE COBEPIIECHHO
WCKJIFOYHMTENIbHOE, U MHE HE MPUXOJUIIOCh BCTPEYaTh HUYETO MOJ00HOTO Oojee HUTAE, - MHUCAT
Brociencteun B.M. Apuonbn; mpu »ToM uM Obutn Ha3BaHbl uMmeHa A.H. KomMoroposa,
UM. I'enbpanma, W.I'. IlerpoBckoro, JI.C. [lontpsruna, II.C. HoBukoBa, A.A. Mapkosa,
A.O. T'enpdonna, JI.A. Jlroctepuuka, A.S. Xunuuna u I1.C. AnekcannpoBa; - torga oH (A. H.
KonmoropoB) OblT JeKaHOM MEXaHUKO-MAaTeMaTUYecKOoro (QaxkyJbTeTa... YPOBHS, KOTOPOTO
noctur toraa (dakymnpTer, Omaromapsi mpexjae Bcero AHnpero HukomaeBumuy KommoropoBy u
Wpany ['eoprueBnuy IlerpoBckomy, oH 00jiee HUKOTIa HE JOCTUTAT U BPSIT JIM KOT/1a TOCTUTHET.

Anpnpei HukomaeBnu ObIT 3aMedarenbHbIM JlekaHOM. OH TOBOpPWI, YTO HAAO0 MPOIIATh
TaJaHTIUBBIM JIIOASM WX TaJaHTIMBOCTb, U sI MOT Obl Ha3BaTh OYEHb HM3BECTHBIX celyac
MaTEMaTHKOB, KOTOPHIX OH TOTJa CHac OT MCKIoueHus u3 YHuBepcutTera. CHHMas OyHHOTO
CTYZCHTa CO CTUIIEHAMH, 3TOT JIEKaH caM kK€ TaKOM IMOMOTaJ eMy MepexXuTh TpynHoe Bpems. OT
JIPYTUX W3BECTHBIX MHE mpodeccopoB Auapes HukonaeBuda OTIMYAIO TOTHOE YBAXKEHHE K
JUYHOCTH CTY/ICHTA...»
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Ve Ha nepBoMm kypce Juma m Cama monpii B ceMUHap  acnupadTa  Tonm
Butymxkuna (B Oynymewm akagemuka PAH). ¥V yuacTHHKOB 3apaHee He HPEANoiarajoch HUKaKUX
IpeJBapUTENIbHBIX 3HaHUH. JlaBanuch TONBKO omnpeneneHus u GOpMyJIUpOBKH 3a7ad. YYaCTHUKH
CeMHHapa 3aHOBO MEPEOTKPHIBAIM OCHOBHBIE (DAKTHI BEIIECTBEHHOTO aHAJIM3a, BKIIOYAs Mepy
JleGera, nuddepeHIUpPyeMOCTh MMOYTH BCIOY MOHOTOHHBIX (DYHKITUH. ..

Jlerom, mocie mepBOro Kypca, OOJNBIIMHCTBO CTYACHTOB IMO€Xallo B ceno Tpowuikoe mon
MockBo#i momMoraTh KOJX03y CIPaBUTBCS C CEJIbCKOXO3AHCTBEHHbIMU paboramu. [luma Opocan
BUJIaMH CEHO B cTOr. Beceno u BeIcOKO B3ieTanu ero Buiibl ¢ ceHoM. «Ka3zanock, B Jlume xuiia u
Ouna uepe3 Kpall He TOJBKO BelMKas JIO00Bb K MaTreMaTHKe, HO M Oe3MepHas J1000Bb K
¢buznveckomMy Tpyany. DTO IPUBEIO, B YACTHOCTH, K TOMY, YTO OH aKKyMYJIMPOBAJI OTPOMHBIN 3ar1ac
3HaHUH, U HE TOJbKO MAaTEMAaTUYECKUX, €€ B OBITHOCTb CTyJEHTOM. OH BOCXMILAICA YYKUMHU
MaTeMaTHYECKUMHU JOCTH)KEHUSIMH HE MEHbILIE, YeM CBOMMH. Y3HaBas 4ei-HUOYIb pe3ynabTar, ero
NOpaXalOUIMH, OH HEMENJIEHHO 3asiBsUl: «ITO JOKHBI 3HaTh Bce!» - BCHOMUHAaeT A.
ApXaHTelnbCKHii, OMHOKYPCHUK ApHoibaa (3aTeM npodeccop MI'Y).

Ha Bropom kypce luma pykoBoawsi B MI'Y 0HOM M3 CEKLMI LIKOJBHOIO MaTeMaTUYECKOr0
kpyxka. B 1957 u 1958 romax B cepun «MareMaTHuecKkoe MpocBemieHre» Oana ormyOIrnKoBaHa
crates . ApHonbaa «/IBa 3aHATHS HMIKOJIBHOIO Kpyxka npu MI'Y». Cpa3zy Obul0 OTMEUEHO, 4TO
CTaTbsl BTOPOKYPCHMKa HalKMCaHa pPYKOM 3peioro macrepa, BOOIYLIEBIEHHOIO KpacoTon
MaTEeMaTHKH.

[Tocne BTOporo kypca mno npussiBy Komcomona Gonbiuas rpymnmna cTyeHToB Mexmara 1no
COOCTBEHHOMY JKEJIaHUIO [oexalla youpaTh LeauHHbIN ypoxkail B FOxubiit Kazaxcran. /luma, Cama
U elll€ HECKOJIbKO FOHOLIEH OCBOMJIM YIPABICHUE TPAKTOPOM, KOMOAtHOM, BCTaJIM 3a LITYPBaJIbl U
HamosauuBanu 1o 20 IeHTHepoB HIIeHUNbl ¢ rekrapa. [lo Houam Jluma pacckasbiBal o
CO3BE3IUSX, YUMJI HAXOAUTh 3BE3/161. OH MPEKPaACHO 3HAJ 3BE3THOE HEOO.

Ha 3apaborannsie nensru Juma, Cama ¢ gpy3psiMu nytemectsoBanu no Cpeaneit Azuu. Otu
MyTEeCTBUS ObUIM HAYaJIOM MHOTHX JPYTUX, COCTABUBIIUX JE€CATKH THICSIY KUJIOMETPOB.

CTyneHThl B TO BpeMs OUYEHb YBIIEKAJIMCh TYPU3MOM, U B MEPBBIX psjax yalle BCEro ObuI
Juma ApHONBJ, CUMTABIIMKCA CaMbIM ONBITHBIM TYpUCTOM — OyAb TO HEMHNA MOXOI,
OaiiTapoyHbIi WK JBDKHBINA. JIOBKO cITycKalicsl Ha JIbDKaxX MO TOPHBIM CKJIOHAM, JIETOM coOupai U
PEMOHTHPOBAJ OalJapKH, OUEHb XOPOILIO OPUEHTUPOBAJICS 110 KapTaM, BbIOUpas MapuIpyT.

Tperwnii kype. Hagasio oTKpeITHI U IpENogaBaHUe

A.H. Kosnmoropos, 00bBUII CBOI ceMHHAap, KOTOPbIN cTan nocemars u [{. ApHonba. Auapeit
HukonaeBuu cka3aj, 4TO MOXHO <«IIOMEYTaTb» O TOM, 4TOObI HANTH MOAXOABI K PELICHHIO
nocrasyieHHOW ['mib6eprom 13-if mpobnembl. OH J0Ka3aji, YTO HENpephIBHbIE (YHKIMH MHOTIHX
NEPEMEHHBIX MOYKHO CBECTH K (YHKLHUAM TpeX MepeMEeHHbIX. A MOXHO JHU OOOMTHUCH ABYMS
nepeMeHHbIMU? OO0 3TOM NOyMaTh OH MPEAIOKUI CBOUM yYEHUKAM.

B ampene 1957 rona Ha cron KonmMoroposa jiersia yueHndeckas TeTpajka — KypcoBas paboTa
CTyJeHTa TpeTbero kypca /[. Apnonbaa. B kypcoBoii paboTe Oblia perieHa TpuHaaLaTas nmpoodiema
I'unsbepra. O1a pabota ApHOJbAA c/ienaia ero UMsi U3BECTHBIM BCEMY MaTeMaTHYECKOMY MUDY.

(Korma-to u A.H. Konmoropos Toxxe B 19 neT cran u3BecteH BceMy MaTeMaTH4eCKOMY MUpY,
noctpouB psag Dypbe, pacxoAdIIUICS OYTH BCIOAY).

3areM Haudajgach yepela OTKPBITUH, caMO TMEepedyHCICHHE KOTOPBIX 3aHSI0 Obl HECKOJIbKO
CTpaHMIl. APHOJIbJ] OKa3aJcs B LIEHTPE BHUMAaHHMS MaTEMaTHYeCKOro MHUpPA, BOIUIOMIAI cOo00il
HeoObIlualfHOM CHJIOW M SPKOCThIO MOJIOAYIO JII00OBb K MaTeMaThke. OJTO BIIeYaTJIEHUE
YCWJIMBAJIOCh €ro BHEIIHUMH KadyecTBaMH: OBICTPOTON JBIDKEHUM M peakiuid, MpeKpacHOH
(buzmveckoit GopMoi.

ITocne TpeTbero Kypca BHOBb CTYAEHTHI IIOEXaJHM IMOMOIaTh cOOMpaTh ypoxKail, Ternepb yxe
Ha Antaii. Jluma Ob11 octaBiieH Ha Becemupnsiii dectuBaib MOTOAEKU U CTYACHTOB (Urosib 1957 1.)
B Tpymnmne Moyoablx y4€HbIX. OH Jierko oOIIajncs ¢ MHOCTPAHLIAMH, T.K. BIaJeNl HECKOJIbKHUMHU
a3pikaMu. Ho mocie ¢ectuBans emy M emé HECKOJIBKUM CTYIEHTaM [0 UX NPOChOE pa3peruuiv
noexarb Ha LEJIWHY BTOPOH pa3 BMECTE C MIIAAIIUM KypCcoM B CEHTSIOpe 1 OKTI0pe.
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B xnaure «Bnagumup Hropesuu Apnonba M30pannoe- 60» JlimMa TpUBOIUT HECKOJIBKO
nucem A.H. Kommoroposa, 1o KOTOPbIM MOKHO CYAWTb, HACKOJBKO JTOBEPUTENBHO, IPYKECKU
OCYILIECTBIISICTCS TUAIOT YUUTENS C YYCHUKOM.

«Kucnosoock. 31-5-57. ... Bvl ewé ne omeemunu mHe HACYEM KPYIHCKA UIU ceMUHAPA OJis
nepsoco kypca. bes Bac s ece sice nuueco omkpwvigams 0nsi 1-20 Kypca He 6y0y, maxk Kaxk Mos
npoepamma u maxk cocmoum uz 1) bonee akmuenoeo, uem 6 npouinvle 200bl, pyKOBOOCMBA HAUWUM
NOCMOSIHHbIM —~ CEMUHApoOM  KagheOpvl —meopuu  8eposmuocmetl, 2)pe2yisapHblX  COOpauuil
COMPYOHUKO8 U ACNUPAHMOS8 CIMEKI08CKO20 UHCMUMYmMa U Kageopsbl NO PA3IUYHbIM NPUKIAOHBIM
pabomanm,...3) Kypca «cayuatinvle npoyeccwly, ...5)cemunapa ¢ B. Tuxomuposvim ons 3-20 u 4-20
Kypca no uzOpaHHulM 60NpOCam Meopuu 6eposmuHocmen u Komounamopuxke...Tew He menee moe
obewanue edxiceHeOeIbHO 0bI6AMb HA KPYIICKe UIU CeMUHApe... U NPUHOCUMb mYO0d O0CMAMOUYHO
3a0ay, a maxoice ybepecamov Bac om 603M0#CH020 YKIOHA 8 CMOPOHY NPUYHEHUSL... MATLYUKOS... K
bezomeemcmeeH ol ... 601mosHe, 51 Oepych...»

... A cuumaro ghopmanvnyio cmpoeocms 00A3amMeNbHOU U OYMAIO, YMO 8 KOHEYHOM CUéme
nocie ooavuiol (U 0ObIYHO NONE3HOU OJisi OKOHUAMENbHO20 NOHUMAHUS) pabomvl OHA 6ce20d
Modcem Oblmb COCOUHEHA ...C NOJHOU NPOCMOMOU U ecmecmeeHHocmylo. Eouncmeennoe cpedcmeo
0006UmMbCsL OCywecmeienuss SMUX Uoeaios, 3mo Cmpo2co mpeboeams J102U4ecKou omuyémausocmu
oadice mam, 20e OHa NOKA 0OpeMeHUMeNbHA... »

(YuBuTENnbHO, Yepe3 MHOIO JIET HECKOJIbKHM M3 HAac, OJHOKypcHUKaM Jlumbl, ymamoch
yCIBIIaTh OT HEro To ke camoe (0 uéMm mnucan Koamoropo A.H.) Bo Bpemsi gokiazna OJHOTO
MOJIO/IOTO YY&HOTO0, K KOTOpOMY oOpaiancs ApHOJbL).

15 anpens 1958, Iapuoc. ... Ilocooa bvina Kpavine Kanpuzuas, Kaxcowli OeHb NO HeCKONbK)
pas wén cuee... Ilo nponooxcenHomy cnedy s npooenan 6ech... MApwipym... pasa mpu... nHoo
KPYNHBIMU XJAONbAMU CHe2d (He Gbl3blaASUIUMU, BNPOYEM, HUKAKO20 JHCENAHUs HAOe8aAmMb 00eH Oy
ceepx mpycos)... Ceuuac ysxce npouen 08e NeKyuu nocie nacxalbHo20 nepepviéa, 3a8mpa 0eiao
00K11a0 HA 8ePOSIMHOCIMHOM CEMUHApe. ...»

OTOT (parMeHT NHCbMa MPUBOXKY MOTOMY, YTO... (YIbIOHEMCS) BOT U ApHOnbA Oeran Ha
JBDKAX TakK, KaKk €ro y4yuTellb, T.€. B OJIHUX IJIaBKaXx.

Yd4eHUKH, KaKk TMpPaBHIIO, CTAHOBSTCS TOXOKUMH Ha CBOUX YYHTENEed B HEKOTOPBIX
XapakTepHbIX yepTax. «Bce yueHnku KoiMoroposa KonupoBaiu €ro Ku3Hb, - BCHOMUHAET YYEHUK
Konmoroposa B.B. Ko3110B,- HO GoJbIlie Beex, JIydllle BCeX, OTYETINBEE U sipUe MOTYYHUIIOCh 3TO Y
IlepBoro yuenuka — Apnonbna. Korma oH BelcTynman ¢ AOKJIaJaMH, TO YyBCTBOBAJach MaHepa
KonmoropoBa... Ha nphkHEe - W ero B3Maxu NajlKkamMH, ¥ OCTaHOBKA, W Hayallo Pa3roBopa, u
PUCYHKH Ha CHETy... oAtk ke Kommoroposckue. ..»

B cBoeil nunioMHoi paboTe ApHONBI Janeko pa3Buil oauH KonMoroposckuii MeTon B
TEOpUU JUHAMHUYECKHX cucTeM. JlanpHeilliee pa3BUTHE O3TOT METOJA NONy4Yywsl B paboTax
Bblatomerocs Marematuka IOprema Mosepa. Teopus, DOCTpOeHHass HSTUMH  TpeMs
MaremaTukaMu, nojydwia HazBaHue «KAM» - Konmoropos-ApHonpa-Mozep. Ona Hamuia
MHOTOYHCIICHHBIE TPUTIOKEHUS K MaTEMAaTHUKe, MEXaHUKE, KOCMOJIOTUH U (hU3HKE.

Janbiie, koHeyHO, acnupaHTypa. PykoBonurens y Jlumbr akanemuk A.H. KonMoropos.

ApHOJBA HE pa3 TOBOPUJ, YTO pasroBapuBarh o0 4éM yroano ¢ A.H. KoamoropossiM 6510
OYEHb MHTEPECHO, /1a U OTHOIICHHUE YIUTENS K YUCHHKY ObUIO OY€Hh BHUMATEIBHBIM U TEUTHIM. B
pasroBope ¢ KEM-TO, €CIM peyb 3axoJujia O KaKMX-TO 3ajadax, Temax, CcBA3aHHbIX ¢ A.H.
KonmoropoBsim, [luma gacto roBopuil: «Mo# JOpOroi yUUTENb.

Pexrop MI'Y W. I'. TlerpoBckuil npeasioxkui apy3bsiM ApHoabay U KupuiioBy 3aKkOHUHTH
acIMPaHTypy JOCPOYHO M MOCTYNHUTH B MI'Y Ha paboTy B KauecTBe aCCUCTEHTOB, U ¢ oceHn 1961
I. OHM Haydajgu TPYIOBYIO JAesaTenbHOCTh Ha Mexmare. O6a B 26 JeT 3alIUTUIN JTOKTOPCKHE
nuccepranmu. B 1962 rogy Ha MexayHapoaHbld MaTeMaTUYeCKuid KoHrpecc B (CTOKIoJibM
(IIBerus) ObLTa MOCHaHa aeneranus mareMaTukoB u3 50 yenoBek, B koTopoii J{. ApHonba, C.
KupunnoB BXxoaunu B TPYIITy CaMbIX MOJIOABIX YUEHBIX.

B 1963 rogy no muummarue A.H. KonmoropoBa Obina opraHu3oBaHa TepBasi JICTHSS
MaremaTuyeckas mkoJa i yyanmxcsa crapmux kinaccoB CCCP. B KpacHoBuaoBo nmoa MockBoit
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B aoMm otabixa MI'Y B aBrycre 1963 roma mpuexano 40  MIKOJBHMKOB W3  4YHCia
nobequTeneit u npuzepoB 3-ii Beepoccuiickolh MaTeMaTHUECKON OJTUMITUA/IBI, 3aKOHYHUBIINX 9-€ U
10-e knaccel. [lkoma Opls1a OpraHr30BaHa Ha BEICOKOM HaydyHOM ypoBHe. [[nst npenonaBanus A.H.
Konmoropos npurnacun cBoero apyra akaaemuka I[1. C. AnekcanapoBa, a Takxke HECKOJIbKO
cBoux yueHukoB. Cpenu Hux Obu1 11 B.W. ApHoabsa. OH npounTall MEpBBIA KYpC, pacCUYMTaHHBIN
Ha TPOJABUHYTHIX MIKOJILHUKOB, M Cpa3y CTal OOJBIITUM aBTOPUTETOM ISl YIAIIUXCSI.

2 nexabps 1963 r. B Mockse ipu MI'Y otkpsuiace @usnko-mMaremarnueckas mkosia. Tyma
OBLTH 3a4KCIICHBI TIEpBhIe 19 YeIoBeK, YCIEIIHO CIaBIIue 3a4EThI 10 3aBEPIICHUH JICTHEH ITKOJIBI.
ApHOJBJ CTal OJHUM U3 MpENnojaBaTeied ATON IIKOJIbl. YPOKH MPOXOJIUIM B OYEHb KUBOM
aTMocdepe, MoIIepKUBAOIEHCS O1aroaapsi OCTPHIM PEIUIMKaM U IIyTKaM ApPHOJIb/A.

Beimyckauku OMII craHoBuiauch cTyaeHTaMd Mexmara, HEKOTOpbIE M3 HHUX 3aTeM —
YUYCHUKAMHU U acliupaHTaMu ApPHOJIbJIA.

Y Humbl coxpanuiauchk nucbMma Anapes HukomaeBuya 60-x romoB. TEmble, HHTEpECHBIE.
UyBcTByeTCsI, 4TO, HAXOSICh B pasiiyke, 00a HYXJalIUCh B 00meHun apyr ¢ apyrom. [lucema
00BEMHBI, HACHIIIEHBI WHTEpecHbIMH (akTamu. [IpuBeny HECKOIbKO (pParMEeHTOB H3 OIJHOTO
MUChbMa.

Mockea, 28 mapma 19635.

«...Bvin ouenv pao nonyuums Bawe nucemo om 14 ¢ghespann no 6osspawenuu c
Kaexasza, xyoa s yexan 5 mapma u ommyoa eepuyncs 23-2o. Ezounu mor enamepom (Juma
Topoees, Jlens baccanvico, Muwa Kosznoe u Ilep Mapmun-Jiée — dsaoyamuosyxiemmuuii
Mot wieedckuli cmadicep). B bakypuanu cnauana wecmov OHell wiell CHe2, 4mMo He Meudo
Ham nymeuiecmeogams Kpyeom. Bosoem c¢ Ilepom mul, 6 wacmuocmu, npeodonenu 6016ulo0u
cnyck 6 Llaceepu no ywenvio Yeproti peuku. [Juma sice I'opoees ynopno mpenupogancs no
goceMb uacoé & cymku Ha ciraromuou 2opke. Ilomom npuexan C.B. @omun u npuees
CONHeuHyl0 no2ody. B nepeviii oce conneumvili 0enb Mbl NOWIU HA CKIOHbL MECHHO20
xpebmuka Llxapa-L{xapa, u mam 3a mpu uaca na eévicome oxkono 2400 éce mou manvyuxu
max 06o0dcenucy (2ynAs 8 NAAsKax ...), 4umo 08e ciedyrujue HOYU 0adxce He CHAlu Kak
cnedyem. B uemeepmulil conneynvlll 0eHb Mbl NPOWIU YROMAHYMbLU XpeOmuK (8b1comoio 8

2800) no eepxy,.... B Tounucu s, Muwa Kosznos u Mapmun-Jlée Oenanu O0oknaovl... 8
Kunyeuccu — neoanexo om Iopu na ckionax Tpuanemckozo xpebma... umeemcs
3ameuamenvHas pocnucb Hauana 13 6., eneuamiaenue om KOMOPOU,... CPABHUMO C

eneuamaenuem om J{uonucuesvix ¢ppecox 6 Depanonmose....

A HeCcKOMbKO CKYN HA YCUnus no usyyeHulo eeujell, 8 KOMOpblX He Npeononazaro

npos6IAMb MO20, YMo0bl ¢ NOHUMAHUEM CIYUAMb 0030pHble OOKIAObL... Y MOUX MOI00bIX
opy3ell... yacmo Ovleaem HeNOHUMAHUe HeU30eNCHbIX 803PACIHBIX OMIUYULL, MaKoe Jice,

KAK NpU JHCeNaHUU HAY4Umb MeHsi HeNpeMEeHHO KAmambCs HA 8elocunede uid Ha B0OHbIX
JILLACAX.

Ho cknonnocmu ompuyame 00veKmusHblll uHmepec U 3HAYUMENTbHOCHb HOBbIX
Hanpagnenull... s 3a coool He HAOMOAr0. ... UHO20A 0adxdce AKMUBHO N000epICUBAI) U
DPEKOMEHOYIO 01 U3YUeHUst MOJIOObIM 8elyul, KOMopble NO 00ueMy 6nedamieHuio Kaxcymcs

MHe 3HAUUMeNbHLIMU U NEPCREKMUBHBIMU ...

Juma rosopun, yto AHzapeil HukonaeBuu Bcerja mpenrnosiaral B coOeceTHUKE

paBHBIN cebe MHTEJUIEKT...BeposTHO, UMEHHO MOATOMY 3aMedaTeNbHbIE JEKIUH AHIpes
HukonaeBnua OBUTM CTOJIb HEMOHSATHBIMH JiIT  OOJBIIMHCTBA  CTYACHTOB. Jlis
MaTeMaTuueckux padborax Auapes HuxomaeBuya, - roBOpHI ApPHONbBI, - XapaKTEPHO TO,

YTO OH SIBJISICTCS MMHOHEPOM M IMEPBOOTKPBIBATEIIEM BO MHOTHX OOJIACTSAX, pelras IMopoi
JBYXCOTJIETHUE MPOOIEMBI.
MaremaTuyeckue oTkpeiTHsi  ApHOonpaa B.W. TtpyaHo mepeunciuth. WM Obun
peoOpa3oBaHbl IeNble MaTeMaTHueckue oOmactu. Hampumep — «reopusi ocoOeHHOCTeW». Ota
TEOpHsl OMKMCHIBACT CKAYKOOOpa3HbIE HM3MEHECHHUS B OKPYXAIOIIUX HAC IPOIECccax, KOTOphIe
MPOUCXOJAT MPH MEIJICHHBIX, MJIABHBIX H3MEHEHHSIX MapaMeTPOB, XapaKTePU3YIOUIUX MPOIECC.
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Takue pe3kue M3MEHEHHUs Ha3bIBAIOTCS MHOTJA KartacTpodaMu, a camMa Teopusl — «reopuei
KaTacTpo(d», KOTOPYIO OCHOBATEIBHO OMHUCAT APHOJIB] B KHUTE C TAKUM Ha3BaHHUEM.

ApHOJBA AalieKo MPOJBUHYI OCOOBIM pa3fesn COBPEMEHHOW T'€OMETpPUH, TaK Ha3bIBAEMYIO
CUMIUIEKTUUECKYI0 T€OMETPHUIO, M 3aJ0KWJI HOBOE HANpaBICHUE B TOIOJIOTMH, MOJIYYHUBIIEE
¢dbynnamentanbHoe pa3Butue. OH OBLT BBIJAIOLIIUMCS TEOMETPOM;  3aHUMalcs anreOpod u
Teopuel uucell, KOMOMHATOPHKOW, JIOTUKOH W OCHOBaHUSMU MAaTEMaTHKH, CJIOBOM, €ro
TBOPYECTBO OXBATUJIO IMOYTH BCE pa3/ieiibl COBPEMEHHOW MAaTEMATHUKHU.

Benuku ero AOCTM)KEHHS B €CTECTBO3HAHMM - B TMJPOJUHAMMKE, KOCMOJIOTMH, TEOPUHU
notennuana. C yBieueHueM u yOexaeHHOCTbi0 B.M. ApHonba pa3BuBan M IponaraHaupoBaj
unen Ilyankape o TOM, 4YTO MaTeMaTMKa - 3TO YacThb €CTECTBO3HAHUA. APHOJIbJ OIIyILA
MaTeMaTHKy Kak eauHoe nenoe. OHa Oblia /Ui HErO €CTECTBEHHOM YacThIO OKPYKAIOIIEro Hac
IIpeKpacHoro Mupa. YyBCTBO rapMOHUM, OLIYIIEHUE KPAacOThl U €JUHCTBA MHUpPA MPUCYIIU BCEM
pabotam ApHoubja.

Camra KupminoB (Anekcanap Anekcanaposud — 33 roma mpodeccop Mexmara MIY)
OTMEYaeT 3aBOPAKUBAIOIIMKA CTHIIb APHOJIBAA, B KOTOPOM HAMKCAHBI €r0 YUeOHUKU U 0030pHBIE
ctarbi. «OCOOEHHO 3aMeyaTebHbl... HEOOJbIINE MOMYJSAPHbIE KHIKKH, KOTOPbIX J{MMa Hanucai
MHOI'O B IIOCJIETHUE TOJIbI €ro KU3HHU: ...«OKécTkue u Markue maremaruyeckue moaenu», 2000;
«ennsie apodbu», 2001; «3Bamaum mus gereit ot 5 mo 15 ner», 2004; ...«Uto Takoe
Marematuka?y», 2008; ... «Maremarndyeckoe MOHUMaHue NpUpPoAbl. OUepKHU YIUBUTEIIBHBIX
(U3HYECKUX SIBICHUN U MX TIOHUMAaHUS MaTeMaTHKaMU (C pUCYHKaMu aBTopa)», 2009...

OTU KHUTH - HE TOJIBKO HE3aMEHUMOE MOCcOOHe NSl MIKOJILHUKOB, CTYJICHTOB U aCIIUPAHTOB,
HO ¥ OYE€Hb MOJIE3HOE YTEHHUE ISl B3POCIIbIX MAaTEMAaTUKOB. S qyMaro, UTO CO BPEMEHEM BIIMSIHUE
ATUX IMYyONUKAlUA HAa COBPEMEHHYIO MAaTeMAaTHUKy OKa)XETCS CPaBHHUMBIM C BIIHMSHHEM YHCTO
HAy4YHBIX Pe3yJbTaTOB ApHOubJA... B oqHON U3 KHMXKEK. .. JluMa OTMETHII, YTO pajayra - OJHO U3
CaMbIX KpacHBBIX M YacTO HaOMIOJaeMbIX (DU3MUECKUX SIBICHHH - OOBSACHSIETCS 3aKOHAMU
OTpayKEHHsI U TPEJIOMJIEHHsI CBETa B Karjle BOJbl. B To ke BpeMs, 3TOT (akT Majlo U3BECTEH
MaTeMaTHKaM, XOTS OH MOXET OTJIMYHO CIYXHTh JUIS WUIIOCTpallMM M MpoHarasHibl
MaTeMaTHYeCKOT0 aHajlu3a Cpeaud HeCNEeUUaINCTOB... JluMa OB peAKuM  MpPUMEPOM
YHUBEPCAIBHOTO YYEHOT O-€CTECTBOUCIIBITATENS ... ».

B.M.ApHonba ObUT YAOCTOEH MHOKECTBA TPEMUH, 3BaHUH, JIOKTOPCKUX CTEICHEH.

Cpenu mpemuii - npemusi MOCKOBCKOTO MatemMaTudeckoro oomiectsa (1958), Jlennnckas
npemus (1965), smecte ¢ A.H.Konmoroposeim), Kpadoopackas - IlIBenckoi akamemMun Hayk
(1982)... mpemus Xyup Xynbemioy (2005) (ee HaswsiBatoT HobGeneBckoit mpemueii Boctoka), ...
l'ocynapcrBennas npemusi Poccuiickoit ®enepaunn (2008). 3a rpoMaaHblii BKIaa ApHOJbAA B
TEOPHUIO, TMO3BOJIAIONIYI0 OLEHUBATH JBUKEHUE KOCMUYECKHUX Tel, MexXayHapoaHbIN
Actponomuueckuii Coro3 B 2000 rony npucsomt manoi rianere Nel0031 ero ums Vladarnolda.

ApHOIIb/I UMEET MOYETHBIE JTOKTOPCKUE CTEMEHM HECKOJbKUX YHUBEpCUTETOB: B Ilapuike
(Ileepa u Mapuu Kropu), B TopoHTO, B Majpunae... COCTOUT UYJICHOM TpPEX aMEepUKAHCKHX
akajzeMuil, ppaniry3ckoii, EBporneickoil 1 HEKOTOPBIX APYTHX.

O6mias onap&€HHOCTh JIMYHOCTU ApHOJBJIA MPOSIBISUIACH B CaMBIX Pa3HOOOpa3HBIX €ro
yBieueHUsX. OH HEOOBIYailHO MHOTO YHMTal U Maccy MPOYUTAHHOTO MOMHMI B jAeransx. OH
MTOMHUJI MHOXXECTBO COOBITHM, MX yYaCTHHUKOB, AMH30/I0B, BCEX CBOMX YYCHHUKOB U UX PabOTHI;
J0JIeH, C KEM MPUXOAWIOCH BCTPEUATHCS, MAPUIPYTHI MOXOJI0B, MECTA UCTOPUUYECKHE, PEUKU U
Jla’ke Ha3BaHME PbIO B HUX, T0OJIOCA MTHII. ..

Cpenu ero cobeceTHUKOB ObLITH KPYIHEHIINE YIeHbIe HALIETO BpeMEHU. APHOIB] OCTABHII
MHO’KECTBO 3aMedaTeSbHbIX aBTOOHOTrpaduYecKiX 3aMETOK, KOTOPbIE COCTABIISIIOT JIMIIL MaTylo
JIOJTI0 TOTO, YTO MOTJIO OBbI OBITH UM CKa3aHo. VIM HammcaHbl IpeKpacHbie BocioMuHaHus 00 A.H.
Kommoropoge, 4.b. 3ensnosuue, H.H. boromo6oge. ..

Yacro 6ecenosan [uma c akagemukom Cepreem MuxaiinoBuueM HUKoIbCKIM (cOCenoM 1O
Jlaue) U He pa3 CIbllan OT crapiiero yenoneka: «Kakue ke Bbl emi€ AeTH. Y Bac BCE BIEpEaAN».
Juma monoxe C.M. Hukonbckoro Ha 32 roga, HO yI€n U3 )KU3HU Ha JBa FO/1a €0 paHbLIE.
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A nocnemmiia mocine cMeptd  Jumbl cambiM niepBbiM HaBecTUTh C.M. Hukomnbsckoro.
On coxanen o cmepru Jumbl. [lotom yneioHymCS: «Jluma, HY m 3amaBaka! Kak oH JroOun
[MOXBACTaTbCA IOJIHBIM BEAPOM KIIOKBBI: «S HalI€l HOBOE MECTO B IIECTUIECATH KHUJIOMETPAX
orciofa». beu1 OH c amaoMOOM, HO OYEHb MHOTO 3HAJ M 3TUM BceX yauBIuIL. Kak-To 5
pacckasblBajl, 4TO Mbl BEPHYJIHUCH IIOCIIE 3BAKYAllUH B COPOK TPEThEM roAy B ropon JKyKOBCKUI.
ApHOnba TYT e momnpaBui: «B Te romsl 310 0buT He ropoxa JKykoBckwii, a pabounii mMocénok
CraxanoBo. Tosbko 23 ampenst 1947 roga oH nepernmeHoBaH B ropoj XKykoBckuit». - OTKyna oH
BCE ATO BBIKOMAI U 151 4uero 3anoMHm? Kak OyzaTo B rojoBe y Hero Obuia SHIMKIOIETHSD.

[lo xony nena ApHONBAOM COBEPIIATUCH U T'YMAHUTAPHBIE OTKPBITHS; OH HAIIEN, OTKyZa
3aumcTBOBaN A.C. [lymkun snurpad k «EBrennto OHernHy ¥ nmucbMo TaTbsHBI.

Juma yBiekaics nepeBojaMu ¢ (paHIly3CKOTO U aHTJIMHCKOTO SI3BbIKOB; MPEKPACHO 3HAI
PYCCKYIO M 3apyOeKHYIO TIOI3HUIO Jla U caM MUCANT CTHXU (...BHO6b 3uma, neca nycmoie -/ benxu
cnam u kabawwl,/ Tonvko nviowcu, mue poowwvie, / Ilpodescanu norcmpansi...), OH pucOBaI
0JIFOOMBILUECS] MECTA, XPaMbl, B KOTOPBIX ObIBaJI BO BPeMsI I0XOJ0B U MOE3/10K.

ApHOJBA CHYXHII CBOEH Mpodeccud M MPOCBEIICHUI0 Ha BCEX BO3MOXKHBIX MOIMPHUIIAX,
Hamucall 3amMeyaTresibHble YUeOHUKU (€ro y4eOHUK MO KJIaCCMYECKOW MEXaHUKE CPaBHUBAIOT C
BEJTMYaNIIINM HAY4YHBIM Mpou3BeaeHueM «MaTemMaTHuecKue Havalla HaTypaiabHOU (umocodum»
HeroTona); MmoHOTrpaduu u 0030pHBIE CTAThH, MOCBSIIEHHBIE Tpo0ieMaM MaTeMaTHKu. Haunnas ¢
PYKOBOJCTBA 3HAMEHHUTHIM UIKOJBHBIM MAaTEMaTUYECKUM KPYKKOM B IISATHUIECATHIE TOMbI,
ApHOJIB]] OYEHb MHOTO BHUMaHUS yaensl padore co mkoiabHuKaMu. Kak korma-ro Konmoropos
OTKpBLI JIETHIOK 11K0JIy B KpacHOBUIOBE, ApHOJIBJI OCIEIHUE AECITh JIET €KETr0HO IPOBOIUI
3aHATHS CO CTaplIeKJIacCCHUKaMu B JlyOHe.

Brnagumup Hropesuu yHacnenoBan y Anapes HukonaeBuua cOop cemuHapa B ayJuTOPUU
1408. Jlo HOuUM U y TOTO, U y APYrOro HE XBaTaJlo BPEMEHU HaroBOPUTHCS O 33aJa4ax, O MpodieMax,
O JNUYHBIX OTKpHITUSX. CeMuUHap ApHOJb/Ia TOXKE HE ObLT OTpaHUYEH HUKAKOW Y3KOW TeMOoil u
3aHMMAaJICSl caMoOil pa3HoOoOpa3HON MareMaTukoil. Kaxmayro oceHb ApHOIBJ OTKpbIBAJI CEMHHAP
HOBBIM CIIMCKOM 3a/1a4 U TMIIOTE3 U HOBBIX 3aMEYaTeNIbHBIX paboT APYrMX MaTeMaTUKOB, KOTOPbIE
10 €r0 MHEHUIO HY>KHO CPOYHO pa3o0paTh M NOHATh. EMy IpHUXO0ANUIIO B TOJIOBY CTOJIBKO UAEH, UYTO
JIOBECTH UX JI0 KOHIIa ObLIO HE MO CHUJIaM Jaxe eMy. OTH uJjied (HOopMyIUpOBAIUCH B BUJIE 3a/1a4 U
npearaiich y4aCTHUKaM CeMUHapa.

CrienmanbHbI€ KYpChl U CEMUHAPBI, KOTOpble ApHOIbA YuTald U BENX Ha Mexmare ¢
50-x mo 90-e roxapl, TpPUBJIEKAIM COTHU ciayniareneit. Emy mpucyma spxas
SMOLIMOHAJIbHAsI MaHepa H3JI0KEHUsl, YMEHHE KpaTKO, I€OMETPHUYECKH HAIJSIHO W,
IIPOHUKAs B CaMyl0 CyTh, U3J1araTb MaT€MaTUUECKHE TEOPUH, UICTOPUIO HAYKHU.

Bcé€, uro Bnagumup Uropesuu npoden, moHs, Ipoaymal, NpyuyMal, OH CIEnI NepeaaTh
ClylmiateiastM W 4uTaTedasiM. M3 KOHCHEKTOB €ro KypcoB IO TEOPETHYECKOM MeXaHHUKe,
muddepeHInanbHbBIM YPaBHEHUSAM, TEOPUU OCOOEHHOCTEH pOAMINCH 3aMedaTelbHble YUeOHUKH,
aHaJIOTOB KOTOPBIM He ObLIO U HET.

B 2007 rony maremaruyeckuit mup ormeuan /0-netue B. U. Apnonpaa. K atoit nate
BhINIUIA cTaThsl «Bragumup Uropesuy ApHonba rmazamu yaeHUKOB» (Tpyaslt Maremarudeckoro
uHctutyta uM. B.A. CrexnoBa, 2007, 1.259) — nanp yBaxkeHus, J0OBM U OJaroJapHOCTH
YUYEHUKOB yuuTemo. Tam, B 4acTHOCTH, oOTMedaercs: «PemuTs 3aaady, IOCTaBIECHHYIO
ApHonba0M, 060JbIIIOE cuacThe. PelieHnss MHOTHX W3 HUX JIali HAa4allo HOBBLIM HAIMPAaBJICHUSIM B
marematuke. B 2000 r. uznarensctBo «®a3ucy BBIMYCTHIIO OONBIION TOM «3amauud ApPHOJIBAAN.
Emy mpennocnan snurpad, KOTOpbI He HyXJIaeTcs B KOMMEHTapusix: «f ouenv 0Onacooapen
OONLULOMY YUCTY CBOUX OBIBUUUX U HBIHEUHUX YUEHUKO8, HANUCABUIUX DY KHUSY Y.

B.U. Apnonwo .
B cratee npuBeaéH HemoaHbli (54 haMUIMK) CIIMCOK MaTEMAaTHKOB, KOTOPBIC 3aIUTHIIN
JUccepTaluy noj pykoBoactsoM Apnonbiaa: C.AHocos, A. Bapuenko, B. ['ma30Oypr, C. 'yceitn-
3ane, A.JlaBeinoB, B. 3akamoxun, M. KazapsH, A. JleonToBuY, A. XOBaHCKHIA. ..
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Kvznennas w rTpaxkmaHckas mno3unus Brnagummpa Uropesumya ApHonbna Bcerma Obuia
MIPOHUKHYTA JII000BEIO K OTeuecTBy U 00IbI0 32 Hero. OH HE MOT' PaBHOZYIIIHO OTHOCHUTBCS K TOMY,
YTO NMPOUCXOANUT B OTHOUICHUU K MaTeMaTHKE B MUPE U, TeM OoJiee, B cBoéM OrtedecTse.

Emy nu He 3HATh, Kak U 4yeMy ydar B JPYIHX CTpaHax - TPYAHO MEPEUUCIUTH aKaJEMHH,
YHHUBEPCHUTETHI, HAy4HbIE OOILECTBa, Ky/Ja MpUIJamaid ApHOJIbAa YATATh JIEKLIUH, T1Ie OH (UMes
OCHOBHYIO pabory mpodeccopom B MIY, 3areM TIaBHBIM HAy4YHBIM COTPYJHHKOM B
Maremarnueckom nHcTuTyTe WM. B.A. CtexinoBa PAH) mo HeckoJbKO MecsileB paboTai: B
yupexneausaix CCCP — or KueBa, Boponexa, TOwmucu... 1o XabGaposcka, Maranana...; BO
O®pannun, Amepuke (YHUBEpCHUTEThI, HHCTUTYTHI), B LlIBewapuu, Upnanauu, Ionsme, Kutae,
SAnonun, Naauu, M3pawnne, bpazuimu... — Bcero 6osee 80 yupexaeHUH, I1e CIYIIAIN €ro JCKITHH.

I'me MOHO OBLIO 3aIIMIIATH BEICOKYIO HAYKY, TJI€ MOXKHO OBITH YCIIBIIIIAHHBIM, IPOYUTAHHBIM,
OH OopoJics 3a He€, BBICTYIAI, ITYOJIUKOBAI CBOU cTaThu. (CMOTpHUTE KYpCHUB).

Mamemamuka u mamemamuyeckoe 00pazo8anue 6 cO8PEMEHHOM MUPE

. NIaHupyemoe 80 6cex CmMpaHax nooasienue QyHOaMeHmanibHoOU HayKu U, 8 4acmHoCcmu,

MAMeMamury ... NPUHECEM 4en08eyecmasy ... 8ped, CPAGHUMbBIU CO 8pedoM, KOMOPblil NpUHecIu
KOCMPbl UHKEUSUYUU 3ANAOHOU YUBUTUIAYUU.
Mamemamuka é 00pa3oeanuu u 60CRUMAHUU
Cocrt. B.b.®unumnmnos. - M: ®A3UC, 2000; 256 c.

COopHUK ... cTaTrel, B KOTOpPBIX aBTOPHI 3aTpParvBalOT HambOojee oOle MNpoOIEeMbl

00pa3oBaHMs U BOCIIUTAHUS, B TOM YHUCIIE, CBA3aHHBIE C MATEMaTHYECKIM 00pPa30BaHUEM.
Iloozomoska HOBOLL KYIbMYPHOLL PeBontoOYUU

....0CTIabNeHue HayyHo2o0 00pa306anus 8 cmpane 6peOHO NOBIUALO Obl He MOIbKO Hd
UHMELIeKMY aNbHbLU, HO U HA UHOYCMPUATbHBIL, a 8NOCIe0CMBUY U HA B0eHHbL, Yposenb Poccuu.

ApHoub] OBIIT CTPacTHBIM OOPIIOM MPOTHB I'yOUTENbHBIX pedopM oOpazoBanud... B cBoeit
peun Ha [lapmamentckux ciymanusx B I'ocynapctBenHoi ayme 23 okTs0ps 2002 r. oH pe3ko
BBICTYIMJI TPOTHB IuTaHAa peGopM, KOTOPBIA «npouzeooum obwee eneuamienue niaHa
n0020MOo6KU pabos, 0OCIYICUBAIOWUX CHIPLEGOU NPUOAMOK 20cnodcmsyrowux xo3zsaee». OH
JOKa3bIBAJI, YTO HAIlle MaTeMaTHYeCKoe 0Opa3oBaHWE BHIIIE aMEPHKAHCKOTO M €BPOMEHCKOTo, U
CKaTBIBaThCS HUXKE, IO UX YPOBHSI, HENb3s

... Cmpana 6e3 nayku e umeem Oyoyuje2o, u NpuHAmMUE 0OCYHOAeM020 NAAHA ObLIO Obl
npecmynienuem npomus Poccuu. ... yposeHvb nodecomoexu wkonbHuko8 6 Poccuu 0o cux nop
ocmaemcsi, 0COOEHHO 6 00Iacmu MamemMamury, 04eHb 8bICOKUM O CPABHEHUIO C OONbULUHCNBOM
cmpan Mupa (HecmMompsi 0azxce HA HUYMOIICHOCMb 3ampam Hauleli CMpaumsl HA HAYKYy U
obpazosanue no cpasHeHuio ¢ opyeumu cmpanamu). Tpazuueckas ymeuka mo3208, NPOUCX0OAUAsL
gcredcmaue Mo OWUOKY, — MOAbKO OOHO U3 NOCIeOCMBUl... AHMUHAYYHOU ... HOJUMUKU...
4acmuio KOMopoU A61emcst U 00cyrcoaemulli 6€300pa3HbLL NPOEKM «CIMAHOAPMOB). ...

...8 ce2o0nsawnux I[lmamax ...u3 «cmanoapmosy» npocmuvle OpoOU OABHO... UCYE3IU,
NOCKOJIbKY KOMNbIOMeEPbl CYUmarom moavko oecamuunsie. ... O0yuumes nocie makozo
«0bpazosanusny dymams, 00KA3bl18AMb, NPABUILHO PACCYHCOAMb HUKO20 YHCe He8O3MONCHO. Bcé
amo oOenaemcs,... KaK MHe OOBACHUIU MOU AMEPUKAHCKUe KOJIe2U, CO3HAMENbHO,... NO
IKOHOMUYECKUM NPUUUHAM: NpUoOpemeHue HaceleHuem Kyabmypvl ... HI0XO 6lusem Ha
NOKYNAmenbHylo CnoCOOHOCMb 8 UX obujecmee nompeoumerne...

Bom k smomy-mo cocmoanuio obwecmea Hawiu peghopmamopsvl U cmMpemMamcs npueecmu
Poccuro, mpaouyuu xomopoii cosepuienno npomueononodicHvl. Hawu wkonvHuku u ce2o0Hs
XOMAmM HACMOAWUX 3HAHULL, BEUHBIX UCTNUH.....

Oo0pa3oBanue, KOTOPOe MbI MOKEM MOTEPATH.

CoOopuuk. Ilon obmieli pemakuueir pekropa MI'Y akagemmka B.A. CamoBauuero. 2003. -
368 c1p..... Bruoscnas nepcnekmusa ons Poccuu: «nepeopuenmayusy ee HAyKU HA «NPUKIAOHbLE
UCCe008AHUAY — pe3K0e CHUNCeHUe CHA4and UHMENIeKMYAIbHO20 VPOBHA CMPAHbL, 3amem
gcredcmaue 3mo2o U UHOYCMPUAIbHO20, d 3HAYUM U 0OOPOHHO20.
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...Hayka cmoum epowu no cpasnenuto ¢ mem 00X000M, KOMOPbI OM HEE NOMYUAIOM.
Hu cmpanvi, hu npasumenvscmea 00 cux nop He pacniamuaucsy ¢ yuénoimu (Hauunas om Papaodes
u Makcsenna), cHabouswiuMu UX U IIEKMPUYECKUM TMOKOM, ..U INeKMPOMOMopamu, U
oceewjenuem, u paouo, u meneguoenuem, u snekmponoezoamu. Cmounu éce 3mu OMKPLIMUSL
Manyo 000 NPOYeHma moao 00xXo0d, KOMopwvlu ... HOJAVHUTU.

Yuume oOemeii «nenocpeocmeenno momy, UmMO NOHAOOOUMCAY, HEBO3ZMONCHO U
0ecCMbICNIeHHO:! HAOO Y4YUMb UX HOHUMAMb NPUYUHLL 8ewjel, Oymams... OCHOBHOU uYacmwvio
MamemMamuyeckozo 006paz06anusi OOIHCHO OblMb BOCNUMAHUE YMEHUS MAamemMamuyecKu
uccne008amy s61eHUsL pearbHO20 MUpdA.

Yeaoicenue x nayke wuysrcno eocnumovieams. Jlocmynnoe — Hecneyuamucmy U3N0ACEeHUe
CYWHOCMU HAYKU MHO2UM He0OX00UMO, U Mbl OOJIHCHbBL NPULA2AMb 8Ce YCUNUSL 018 YOOBIemMBOPEHUs.
MPAOUYUOHHOU H0OO3HAMENLHOCU POCCUTICKO20 YUmameis, u30asds Hedopocue Xopouiue KHUU.

Brinycknuku 1959 roma Mexmara co3jainu 4eTblpe TOMa BOCIIOMUHAHUN O CTYJIEHUYECKOU
xu3Hu B MI'Y, o cBoux npenogaBatensix «Mbl — MaTeMaTuku ¢ JIEHUHCKUX rop». AKTUBHBIM
aBTOpPOM B KaxkJioM Tome Obu1 Jluma ApHonbpa. Bee ero marepuanbl MHTEPECHBI M 3HAUMMBI.

B mauane nera 2008 roma 0THOKYPCHUKOB OBICTPO 00JieTeNna BECTh O TOM, uTO Jlume OyayT
Bpy4arh ['ocygapcTBeHHyo npemuro PO — B Jlenr Poccun 12 mroHs, coBOagarmui ¢ JHEM €ro
pokaeHusl. Mbl B3BOJIHOBAaHHO CMOTpENH 10 TEJIEBU30pPY, Kak Jluma 1mén no KOBpOBOil JOPOXKKE,
kak [Ipesunent P® J[.A. MeaBeneB NpUKPEIUII K €ro MUJKAKy 3HAK TOCYIapCTBEHHOU
Harpazasl. [locne atoro JI.A. Mensenes ckaszain: «f 3Hato, uto Bac Bce 30ByT [{umoii u y Bac
CeroJHs AeHb poxaeHus. S nosznpasisto Bac ¢ nHéM poxenus!»

B cents0pe [lume Bpyuniu B 'onkonre MupoByro mpemuto «The Shaw Prize Lecture».

Mpbl, OOHOKYPCHUKH JIMMBI, OpraHU30BalId MY3bIKATbHO-TIOITUYECKUN Beuep U OaHKeT B
MockoBckom ropojckoM Jlome yuutens 24 oktsiops 2008 r.. [lepenonnennomy 3amy 3purtenei
MPEACTaBUIIM HAIIer0 T'eHUATbHOIO COKYPCHHMKA, IMO3JIPaBUIIM C NPUCYKICHUEM NpeMui. 3an
MIPUBETCTBOBAJ €r0 CTOSA, AJUTENIbHBIMM MOIIHBIMHU aIUIOAMCMEHTaMHU. 3Bydyaja MYy3bIKa €ro
mobuMoro koMmmosutopa Monapra. 3auntanu Ajpec, B KOTOPOM BBIpaXkalld CBOIO TOPAOCTH 3a
Humy - Brnaaumupa WropeBuua ApHOJBAA, BBIJAIOIIETOCS MaTeMaTHKa COBPEMEHHOCTH.
CuUMBOIHYECKUM MOAApKOM Obla  OOJbIIas IByXBeAEpHas KOp3uHa Aisi cOopa AapoB MPUPO/IBI;
JKeJlaJl 3aKOHCEPBUPOBATH CBOE 3/10pOBbE TaK, KAK OH KOHCEPBUPYET TI'pHObI U KIIIOKBY. U ObL10
3aMeTHO, Kak J[MMa B3BOJTHOBaH, pajll, HEOXKHUJAHHO OIIYTHUB TaKyld HCKPEHHIOI JIO00Bb U
BHHMAaHUE K HEMY €0 OJTHOKYPCHUKOB.

Y B.U. ApHonpaa OblTO BBISBICHO CEpPhE3HOE 3a00NIEBaHUE, HO OH HE NMPHU3HABAJ €ro;
O4Y€Hb MHOTO padoTall, Jaxke 0oJIbIle, 4eM MPEexKIIE.

11 suBaps 2010 r. B Marematnyeckom wuHctutyre nMeHu CrexnoBa PAH  Ha
koH(pepenmu, mocBsamEnHON 60-nmetnro akagemuka B.B. Kosmnosa, gupexropa mactutyra, B.U.
ApHonba uutan goknan — «CroydallHbl M KBaJpaTU4yHBIE BBIUETHI?» Jlokimany — oxazalics
MOCJIEAHUM B €r0 KU3HU.

To, 4ro B u3HU ApHONbAa yHHKaIbHOEe MecTo 3aHMMan A. H. Kommoropos, ocobeHHO
OLYyTUMO ObUIO B IMOCJEIHUE ToAbl XKU3HU AHApes HukomaeBuua. xorja oH ObUT yK€ OYEHBb
OoseH. YUeHHUKHU KaxIblil IeHb HaBEIIaId YUHUTENS U YATAIH eMY TO, UTO OH IIPOCHII, KOTIa caM
YK€ 3TO He MOr JeiaTh M3-3a KaracTpoduyeckoil morepu 3peHus. . ApHoiba, HECMOTps Ha
CBOIO OOJBIINYIO 3aHSATOCTh, OTBHICKMBAJ BpeMs B IUIOTHOM rpaduke Ael, YTOObl HaBelaTh
VYuutens. Ouu BeiBoauiu AHapes HukomaeBuya Ha MPOTYNKY, 3aXBaTUB C COOOW pacKiIaHOE
Kpecno ans oTabixa Yumrens. Bacunmuio Ko3noBy ynanock 3amedariieTs Ha ¢pororpaduu psjaoM
IByx Benukux yu€Hbix — A. H. KonMoroposa, yxe ouens OonbHoro, u B. . ApHonbaa, moiaHoro

B nocnennue mecsus xu3znu A.H. KonmoropoBa HEOOXOAMMBI CTadl KPYrJIOCYTOYHbBIE
JIeKYpCTBA, W MPOJOJIKATIUCH OHU JI0 IMOCIEIHWX MHMHYT €ro >XM3HH. J(uMa melTancs Bcerna
HAXOJUTh BO3MOXHOCTb OBITh psiioM ¢ AHJpeeM Hukomnaepuuem...

ApHOJIBA MHOTO paboTal, U €ro IUIaHbl ObUIM PACIIMCaHbl HA HECKOJIBKO MECSIIEB BIEPET.

B mae 2010 r. M.b. [IuoTtpoBckuii, unen-koppecnonneHT PAH (nupexTop Opmuraxa)
npurnacun B.M. ApHonbaa Ha MexnyHapoiHyio KoHpepeHInto 24-25 UIoHs; pedb IIa O TOM,

17



Kak mnpuBiedb B PoccHio XOTh Ha Kakue-TO MEpPUOIbl BPEMEHU HAIUX YYEHBIX, YEXaBIIUX
3a pyOek. ApHOJIbJI 3HAJI, YTO ATO CJIeJaTh OUYEHb TPYJIHO, HO OTKa3aThes He Mor: «lloemy!»

Apunonbn B.W. ckonuanca ckoponoctrxHo B [lapuike 3 uronsl.

['ocnionik M30aBMII €T0 OT CTPalaHWi, BBIMIABIIUX HA JIOTI0 Y YHUTENS B KOHIIE KU3HH.

B Axanmemun Hayk P® Ha maHuxujae ciioBa, cloBa, 4To ... [lpolayT necstunerus,
cToNeTus... Bpan nmu y4€Hblif Takoro Macitaba MOXKeT MOSBUTHCS KOTAa-1100 eImg. ..

HoBoaeruune knagowuie 15 urons 2010 roma HaBcera 3aKpblio 3eMJIEH HAIIETO TO0POTOTo
cokypcHuka Jlumy — Apnosbaa Biagumupa Uropesuua, Benukoro maremaruka. OH ymén us
JKWU3HHM 3a JICBATH JTHEH 70 UCTIONHEHUs emy 74-x net. Ero 75-netue ormedanu yxxe 6e3 Hero.

UYepes rox, B 2011 r. B cepun «Mbl — MaTeMaTHKU ¢ JIGHUHCKUX rop» BbILIEN HAIll S-i TOM -
«B.1. APHOJIb/I». KakuM ObL1 — ¢ ACTCKHMX JIET A0 IMOCJICIHETO JHS JKU3HU — 3TOT YEJIOBEK,
CTaBIIU{ BETMKUM YUEHBIM; KAKUM 3alIOMHUJIU €TI0 OJIHOKYPCHUKH, IPY3bs, YUCHUKH.

Korma s cobupana BocnomuHanus o6 ApHoisae B. U., gacto ciblmana, 94To HEBO3MOXKHO
rOBOPUTH O HEM, He BcrioMuHas ero yuurens Kommoroposa A.H. OTo yTo-TO €nuHOE 11€510€ BO
BCEM: B HIMPOTE UX HAYYHOT'O MUPA, B MUPOBO33PEHUH, B JKax 1€ BCE 3HATD, B TTTyOMHE 3HAHUI; B
OTHOIIIEHUA K CBOMM YYEHHKaM, KOTOpBIC, IMOJy4yuB ceOe B Jap, OTIYIICHHBIA CyabOOH,
YUHTENISA, CIMINCh C HUM BO BCEM, M HEBO3MOXKHO pa3opBaTh 3Ty CBsA3b. M1 Tomy, U y apyromy
KQXKJIbI YYEHUK JOpOT, a PYKOBOAMTEIb — 3TO BCE Ha CBETE: OT MOCTABJICHHBIX 3aJad, UX
pelieHui, [OKJIal0B, pa3rOBOPOB Ha JIOObIE TEeMbl N0 KylaHbid B JIEJASHOW BOJE,
MHOTOKHJIOMETPOBBIX MTOXOJIOB Ha JIbDKAaX W MYTEIIECTBHM MO CTpaHe. ..

W MbI )kMBEM 1101 3HAKOM COBMEUIEHUS JBYX BEJIIMKUX JINYHOCTEM.

Anekcanap PyOunmreiin, noktop ¢usmar Hayk, npodeccop BbIpazuia oOliee MHEHHE
coKypcHHKOB: «be3ycnoBHo, cyap0a cienana Ham — MaTemMatukam Habopa 1954 roga — nogapok: Ha
IIATh JIET IPEeBpaTWia HAac B coydeHMKOB Jlumb». [umel, o kotopom panee A.H. Kommoropos
CKa3aJl, 4To B Oecelax ¢ HUM OIIYIIAEeT «Haau4ue Beiciiero pazymar.

Jokrop ¢usmar Hayk, 3aciyxeHHbli mpodeccop MI'Y B.M. Tuxommpos: «...OH
OCHOBA&JI BBIJAIOIIYIOCS MAaTEMaTHYECKYH) HAy4dHYK IIKOJNy,... BCE CBA3aHHOE C HUM —
HEOOBIKHOBEHHAsl 0JIapEHHOCTh JIMYHOCTH, TBOPYECTBO, CIYKEHHE YEIIOBEUECTBY — JIENIAET €ro
o0pa3 He3a0bIBaeMbIM Ul BCEX, KOMY IOCYACTIMBHIOCH CONPUKOCHYTHCSI C HMUM Ha CBOEM
KU3HEHHOM ITYTH».CT

M.B. Ko3snos, yuenuk A.H. Konmoroposa, kanauaar ¢pusmar HaykK, JoLeHT Mexmara
MI'V: «... Bnagumupa HropeBuya, Kak y4€HOrO, JOCTUILIErO BBICOYAMIIMX BEPIIUH B
HayKe, OTJIMWYaeT OT MHOTUX, HECKOJIbKO TOJOOHBIX €My YUY€HBIX, BBICOKOE YYBCTBO
naTpUOTU3Ma, MOCTOsIHHAsA CBs3b ¢ Poccueil. OH He oroxaecTBisul cebs ¢ 3amajgoM... OH
OTCTauBaJ CBOM, NaTPUOTHUYECKHE NMO3ULMHU: PoccHst nocTHrIa B MaTeMaTUKe BEPIIMH Iropas3zio
Oosiee BBICOKMX, YeM 3amaJl, ¥ UMEHHO Poccus BenMka CBOMMH HAyYHBIMHU JOCTH)KEHUSMH.
Taxkum y4€HbpIM TOJKHA ropauTbes Poccnsy..

B. M. 3akamtokuH, yuenuk B.M. ApHonbna, npodeccop MI'Y: «... S cuactiuB, uTo ObLI
PAIOM C HHAM, CIyIIad €ro spKue JOKJIAIbl, MOT MOHATh KPAacOTy €ro HOBBIX OTKPBITHM... [l
MeHs Bcerna Bragumup HMropeBud OblT BBICHIMM CYZIBEH... 1ocie O6eceibl ¢ HUM BO3HUKAJIO
OIIYLIEHHUE, YTO y3HAJI HCTUHY B ITOCJIIETHEW WHCTAHLHH. ..

JInuHOCTH ApHOJIBJIa COBEPLIEHHO YHUKAJIbHA. Sl HE 3HAJI U HE 3HAI0 HHUKOTO, KTO XOTS
Obl TPHUOIM3UTENBHO MOT CpaBHUTbCA € HUM. Maino Toro, yto Brnagumup Uropesuu Obu1
TeHUH, HaJIeIEHHBIN CBEPXUEIOBEUECKUMH CIIOCOOHOCTSIMH, NMaMsThI0, pab0TOCTIOCOOHOCTHIO U
YBIEUEHHOCThIO, OH OBUT  BeJWYANIIMKA TMenaror, KOTOpO#, MO-BHUIMMOMY, HE MOBTOPHUTCS
HUKOTJA... CEMHUHaphl ObUIM ypOKaMHU TBOpYECTBa... Maenm M Jqoka3arenbcTBa  POKIAIUCH
OpsAMO y JOCKH... AtTMocdepa Obula HakajeHa a3apToOM, OH yMel 3aKUIaTh YUEHUKOB CBOUM
npuMepoM reuus.  Temepb Takoro yke HE YBUIUIIIb.

...Be3me ero reHuambHOCTH M PabOTOCTIOCOOHOCTH MOpPaXKAJH... Ou oOmagan
YHUKAIIBHOM 3pYAULIMEH - 3HAJI COTHU HAIlpaBlICHU B MaTemaTuke... Ho camoe nmorpscaromee
U HENOBTOPUMOE B HEM - 3TO €ro MOHMMAaHWE U OIIYIIEHHE EIUHCTBA MHpa BO BCEM: B
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MaTeMaTHKe... OH JIIOOWJ  WCKaTh pa3Hble MPOSBICHHS  YHUBEPCAJbHBIX 3aKOHOB; B
¢u3uke, B MpHUPOJE, HCTOPHM, B UEJIOBEUYECKOM IICHMXOJOTMM  OH  IIGHWJ MPOCTOTY,
ecTecTBeHHOCTh. OH MOT 00BSCHUTH MOYTH BCE U MHOTOE MPEIBOCXUTUTD.

Kakoil yauBHUTeNbHO NMpEeKpacHBIi U OTPOMHBIM MUpP HOCHUJI OH B cebe, ropaszio Jiydlie
BCEro TOr0, 4TO OKpY»KaeT Hac... Orbieck 3Toro Mupa OblT BUJECH B €ro riazax. MHe Kaxercs,
OH OYE€Hb XOTEeJ OT/IaTh Ham 3ToT Benukuit mup Benukoro ApHonbaa...»

Mup, KOTOpBIi ObUT co3/1aH UM BMecTe ¢ AHapeem HukonaeBuduem Konmoropobim.

12 urons 2013 r. otkpbeIT namsaTHUK B.W. ApHonbsay Ha HoBogeBnubeM KitaaouiIie.

MockoBckoe MaTeMaTHyecKoe OOIIEeCTBO B KU3HH OTEYEeCTBEHHOI0 MaTeMaTH4eCKOro
cooomecTBa (K 150-1eTuio O6mecTBa)

C.C. Jlemuoos, T.A. Toxapesa

IlepBass mombITKa OpraHu3alMM MaTeMaTHueckoro oOmiectBa B MockBe Obula NpearnpHHATA
rpynnoi mnpemnojaBaTesied U cTylaeHToB yHuBepcurera eme B 1810 r. [1, c.316; 2]. Ognaxo
IIPOCYIIECTBOBAJIO OHO HENOJIrO: TOTAALIHSS MEpBONPECTONIbHAS €lle He 00J1afana JOCTaTOUYHbIM
KOJIMYECTBOM aKTHUBHBIX MPOPECCHOHATBHBIX MaTEMaTHKOB, CIIOCOOHBIX TOIJEPKUBATH €ro
HOpPMAaJIbHYIO JeITelnbHOCTh. HeoOXxoaumble A 3TOr0 yCIOBHS CIOXKMUIMCH JHIIb K 1860-M rT.,
korga B MockBe chopMHUpOBaJICS MaTEMaTUYECKUM IEHTP eBporeiickoro ypoBHs. Ero cozmanuto
crocoOCTBOBaa cama aTMocdepa, apuBIlIasi B POCCUICKOM OOIECTBE TOr0 BPEMEHU — B MEPUOJT
CyIb00HOCHBIX MPeoOpa30BaHMK B COITMAIBHOM JKU3HH, CIIYIHBINUXCS B Poccru mociie BOCIIECTBUS
Ha TpoH B 1855T. Anekcanapa Il. Camoii m3BecTHOW M3 TOrjmamHux pedopM cTajga OTMEHa B
1861 r. KpenocTHOTO TpaBa.

N3 mpeobpa3oBaHuii, IMEBLIMX MpPSIMOE OTHOLIEHHWE K pacCMaTpUBAaEMOMY HaMHU BOIPOCY,
Haz0BeM (yHIaMEHTaJbHbIE M3MEHEHHUS B OpraHM3allud CHCTEMbl HApOJHOro O0Opa3oBaHUS, B
4acTHOCTH, 00pa3oBaHus Beiciiero. [IpuHaTeiil B 1863 r. HOBBIN YHUBEPCUTETCKUN yCTaB YBEIMUYMII
B YHUBEPCHUTETAX YMCIIO MO3ULUN JUIsl IPEICTaBUTENe MaTeMaTHUECKUX HAyK , @ TaKXKe CoJepKal
PEKOMEHAaLUU 00 YUpEKICHNUU NPU YHUBEPCUTETaX HAyYHbBIX OOIIECTB.

B oroit atmochepe B 1864r. mpm MOCKOBCKOM YHUBEpCHUTETE OBLIO CO3JIaHO
Matematuueckoe obmiectBo. [lepBoe ero 3acenanue 6bu10 codpano 15(27) ceHTAOpst HAa KBapTHpE
npodeccopa H.J[. Bpammana, cocTosBIIIEro B TO BpeMsi Ha MEHCUH U 110 COCTOSTHUIO 3/I0POBbS YKe
HE UMEBILEr0 BO3MOXHOCTH MocemaTh yHuBepcuTeT. OH ke OblT n30paH ero npesuaeHToM. Bure-
npesusnenTom obmectBa cran A.lO. JlaBugos, a cexkperapem B.S. llunrep. IlepBonauansHO
obmecTBO cocTosio M3 14 uenoBek. Cpeam HHUX OBUTM Kak MperojaBaTeld YHHBEPCHTETa
(actponom  @.A. bpenuxun, warematuk H.B. byraeB, wmexanuk @.A. Cnynckuil, Qu3uk
H.A. JlroOumoB), Tak W Jpyrux ydeOHbIX 3aBefeHuil: mnpodeccop MOCKOBCKOTO BBICIIETO
TexHuueckoro yuumnuima A.B.JIeTHUKOB, CKpOMHBIN IpenojaBaTellb MaTeMaTUKH HEMEIKOH
rumHazuu (MockoBckoro nerponasiockoro yuwiunia) K.M. Ilerepcon. Cpean mepBbIX YJICHOB
oOmiecTBa BCEro JIMIIb OJUH OKa3ajicid HE MOCKBHYEM — 3TO ObLI BOCHUTAaHHUK MOCKOBCKOIO
yHUBepcuTeTa, npokuBasiinii B [lerepOypre akagemuk [1.JI. YeObles.

[Tonavany OOmecTBO MpecieaoBaio B CBOEH AEATEIHLHOCTH OYEHb CKpOMHBIE Ienu. Kax
CIIeyeT W3 MPOTOKOJIa €ro MEepBOro 3aceqaHus, «ueib OOIlecTBa eCTh B3aMMHOE COJICHCTBHE B
3aHATUSAX MaTeMaTHYeCKUMH Haykamu» [3, c. 472]. OgHako BCKOpE BBISICHUIIOCH, YTO JIMJIECPHI
OOmiecTBa CTaBUIM Mepes HUM OoJiee aMOuIMo3HbIe 1enu. Tak, npeacrasisis B 1866 r. 1oKkyMeHTHI
(M cpeaM HUX MPOEKT HOBOTO yCTaBa) Ul BBICOYAMILEro €ro yTBEpXAEHHUs (a4 YTBEPXKIEHO OHO
obuto B siHBape 1867 r.), oHM Tak chopmynupoBaiu crosmme mnepen OOmecTBOM 3aaayu:
«MOCKOBCKOE MaTeMaTH4YeCKOe OOLIECTBO YYPEXKIAETCS C LENbI0 COAEHCTBOBAaTH Pa3BUTHUIO
MaTeMaTHYeCKuX Hayk B Poccum» [4, C. I11].
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Ha uetBepTom 3acemanuu OOmiectBa 15 nexabpsi 1864 r. ero pyKkOBOAMTENH BBICKA3alU
MHEHHE, YTO JOKJIaJIbl, IPOYUTAHHBIC Ha 3aCelaHusX, 3aCIyKUBaloT myonukanuu. U yxe B ampene
1865 . ObuTO TPHUHATO pemieHre 00 W3gaHuu KypHana. [lepBbIi TOM >XKypHaja, MOJYYHBIIETO
HaMEHOBaHME «MaremMaTudeckuii COOpHHK», MOSBHICS B OKTsA0pe 1866 . M ObLT mMOCBSAIICH
MaMsTH CKOHYABIIETrOCs B Mae TOTO K€ ToJa ocHoBarens U mepBoro npesuneHta H./l. bpammana.
Tak HayanoCch W3aHUE OJJHOTO U3 CAMBIX BIMSTEIIbHBIX MaTeMaTHUYECKUX KypHaIoB XX Beka [5].

[Tocnenusst Tpeth XIX — Hawano XX BB. — BpeMs CTaHOBJICHHS M aKTHUBHOTO Pa3BUTHS
Oo6mecTBa. Kak MBI yke Cka3alid, B TOJ CBOETO CO3/IaHUsI OHO HACUUTHIBAJIO BCETrO 14 4ICHOB, U3
KOTOPBIX TOJILKO ofuH ObL1 mHOTOpomHuM. B 1913 r., HakanyHe IlepBoii MUPOBOW BOWHBI, OHO
coctosu1o u3 112 unenos, 34 u3 KOTOpbIX kKU B MockBe, 57 — B pa3nuuHbIX ropoaax MmMmnepuu, a
21 cocraBnsiim wHOCTpaHHble wWieHbl OOmectBa. Takum oOpazoMm, OOmIECTBO NpHOOpETaIo
O0IIePOCCHIICKHUI XapaKTep.

Bnusane OO1mecTBa Ha HAYYHYIO KH3Hb B Poccuu Obu10 upe3BbyaitHbiM. Ero nesrensHOCTh
cTaja BaXHBIM (PaKTOPOM B CTAHOBJICHUU M PAa3BUTHH POCCHICKOTO MaTeMaTHYeCKOro COOOMIeCTBa.
«ITo cBoemy 3Hauenuto, — mucan A.IL FOmkesuu [1, €. 317], — MOCKOBCKOE MaTeMaTHYECKOE
OOIIECTBO yCTYIAaI0 TOIBKO AKaIEMUU HAYK.

OO61ecTBO perynsapHO cOOUpPaNOoCch HA CBOM 3aceNaHus U MO JOKJIaJaM, MPOU3HECECHHBIM Ha
OTHX 3acelaHMsAX, a JOKJIAJAYUKaMH BBICTYNAJM Yy4YeHbIE W3 Pa3HBIX TopoAoB Mmmepun
(uadopmanus 0 HHX MyOJMKOBalach Ha CTpaHMIAaX «MaTeMaTudeckoro cOOpPHHUKAY»), MOKHO
CYIUTh 00 3BOJIIOLMU MaTeMaTHYECKUX UCCIIEI0BaHUIN HE TOJILKO B MOCKBE, HO U BO BCEW CTpaHe.
O ToM 3HaueHuu, KoTopoe npuaaBanu OOIIECTBY MOCKOBCKHUE MAaTEMAaTUKH, TOBOPHUT TOT (haKT, YTO
€ro PYKOBOIMTEISIMH HM30MPAUCh KPYIMHEWIINE YYEeHbIE — JIOCTaTOYHO B3TJISTHYTh Ha CIHCOK
npesugeHToB  O6miectBa. Bor mepBeie ero mpesumentsl:  H.JI. Bpamman  (1864-1866),
A1O. laBumoB  (1866-1886), B.S. Lluurep  (1886-1891), H.B. byraes  (1891-1903),
IT.A. Hekpacos (1903-1905), H.E. Xykosckuii (1905-1921), B.K. Mnoazeesckuii (1921-1923).
Eme Oonee BHYMIMTENBHO BBITISAUT CHUCOK (OH OyneT NpUBEIEH HMXKE) MOCIEIYIOIMNX
pykoBojuTeneit O6mecTBa.

U, xoneuno, OOIIECTBO CTamo BEnylIed cuioi B mpeoOpa3zoBaHuu MOCKBBI Ha pyOexe
XIX-XXBB. B 3ameTHbli B EBpome IeHTp MaTeMaTHYECKUX HCCIEIOBaHUM, W3BECTHBIN
noctuxkeHustMM B oOnactu  mnpukiaaHoi wmatematuku (H.E. XXykosckuii, C.A. Yamnbirun),
middepennmansaoii reomerpun (K.M. Ilerepcon, b.K. Mnonzeesckuii, [[.®. Eropos), a Taxxke
pedynpratamu 1o npoektuBHoi reomerpun (K.A. Angpee, A.K. BrnacoB), Teopun uuncen
(H.B. byraeB), Tteopun ¢Qynkuuii kommekcHoro mnepemenHoro (IT.A. HekpacoB) u Teopuu
BeposatHocTer (I1.A. Hekpacos).

Jns  uccnenoBaHW MOCKBHUYEH CTalmM XapaKTepHBIMH HMHTEPEC K TMPUIOKESHHSIM,
MPEIPacoIOKEHHOCTh K TEOMETPUHM M SCHBIM T'E€OMETPUYECKHM KOHCTPYKIHUSM, a TakKe
cTpemiieHHe K (pUI0co(hCKOMY OCMBICIIEHHUIO MTPEeMETa U METOJJOB pa3BUBAEMON UMU MaTeMaTHKHU.
[Tpu 5TOM TOMHHUPYIOIIMMH B MIX CPEJE CTAJM MHTEPEC K UACATHCTUICCKON U JJasKe PeTUTHO3HON
¢unocopun. ITOT UHTEPEC CTaJl OCHOBAHUEM JIJIS 3aKPEMUBIIETOCs 32 MOCKOBCKOM IIIKOJION 3TOro
Mepruoia HAMMEHOBaHUS PUI0CO(DCKO-MATEMATHIECKOM.

Jlmmepom 3To# MIKOMIBI cTan Hanboyiee BIUSATENBHBIN B MOCKBE TOrO BPEMEHH MaTeMaTHK
H.B. byraes. OpuruHanpabiii (puitocod, OH CTaJl aBTOPOM COOCTBEHHOUN (PUI0CO(CKON CHCTEMBI —
«OBOJIIOIIMOHHONW MoOHaaosnorum». Ero ¢umocodpckue wuaen craad OCHOBaHMEM JUIsI 0COOOTO
MHTEepeca K pa3peiBHBIM GyHKIusM. Co3naHue Teopun Takux QyHKIui byraeB paccMarpuBai Kak
OJIHY W3 BaXKHEUIINX 3a/la4 COBPEMEHHON MAaTeMAaTHUKH W IBITAJICS BMECTE CO CBOMMH YYCHHUKaMU
PELINTh €€ B paMKax TaK Ha3bIBaeMOW «apUTMOJIOTUN» [6].

HearenbHocTh MOCKOBCKOM (procodcko-maTeMaTHUECKON MIKOJIBI MPOTEKaia B YCIOBHUAX
octporo KoHIMKTa ¢ Apyroi Oonee wm3BecTHOW Torma B EBpome mikomoir — IlerepOyprekoit
mKojoi win mkonoit YeOwimena (A.A. MapkoB, A.M. JIsnyHoB u ap.). OcHOBaHUEM Ui STOU
KOH(MPOHTAlMU CTald, MPEXKIE BCEro, pa3HOTJIacus HUACHHOro TMOpsJiKa, OMpPEIeIUBIINX, B
M3BECTHON Mepe, MaTeMaTHYeCKYl0 OPUEHTALMI0 CTOJMYHBIX IIKOJI: TMO3UTHUBH3M, JTHOEpaTbHBIN
JI€MOKpPAaTU3M U aHTUMOHApPXM3M, TOMHHHUPOBABIINE B METEPOYPrcKoi cpeie, ¢ OAHOW CTOPOHBI,
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BOMHCTBYIOIIU I AQHTUIO3UTHUBU3M, YBIEUEHHOCTh  HJCAIUCTUYECKOW M Jaxke
penurno3Ho ¢puinocopueit, mpaBocaaBue 1 MOHAPXU3M, IPUCYIIUE MOCKBUYAM, C JPYTOM.

[IpoTuBOCTOSIHME MAaTEMaTUKOB JABYX CTOJIMI[ HAJIOKUJIO OTIEYaTOK Ha >KU3Hb BCErO
POCCHIICKOTO MaTeMaTH4ecKoro cooOmiectBa mocienHeit tpetu XIX — mepBoii tpetn XX BB.,
CO3/1aB B HEM H3BECTHOE HAINpPsOKEHHE. JTO HANPSDKEHUE MPUBOAMIO K KOH(GIUKTHBIM CUTYAIUSM,
3a4acTyIO 3aKaHYMBABIIMXCS OTKPBITBIMU CTOJKHOBEHUSMHU. Tak ciydymiock, HalpuMep, B ciaydyae
cropoB o Metoje, mnpemiokeHHom B.I'. Ummenenkum B paborax 1887-1891 rr.: merome
HAXOXXJICHUS APOOHO-PAMOHAIBHBIX HMHTETPAJIOB JIMHEHHBIX Au(QepeHnnanbHbIX ypaBHEHUH ¢
LEeIbIMU  pallMOHANBHBIMU KO3 duimeHTaMi. OTU paboOThI, BBI3BABIIME KPUTHKY CO CTOPOHBI
A.A. MapkoBa, A.H.KopkuHa u 1pyrux mnerepOyprckux MaTeMaTHKOB, ObUIM TOJIEp>KaHbI
MockBuuamu — K.A. AunpeessiM, I1.A. HekpacoBbiM u ap. pyruMm npumMepoM MOXKET CIYXKHUTb
kputuka A.A. MapkoBbiM 3HaMeHHTHIX pe3ynbraTtoB 1888 r. C.B. KopaneBckoi, Kacaromuxcs
YpaBHEHUW JBH)KEHUS TBEPIOro Tejla BOKPYr HemoJBMxkHOW Touku. Ha cropone KoasieBckoii
OIATH BBICTYNWJIM MOCKBHYM. Bce 3TH KOH(IHMKTBI 00CYXIanuch Ha 3acenaHusXx MOCKOBCKOTO
MaTEeMaTHYeCKOro OOIIecTBa, BHICTYIMABIIETO B POJHM apOUTpa. 31ech CO BCEH OTYETIMBOCTHIO
IposiBUJIach OcoOeHHast poib OOIecTBa, CTOJIb BaXKHash B IIEPUOJI CTAHOBJIEHUS POCCHUHUCKOIO
MaTEMaTHYeCKOro cooOlIecTBa — poiib OOIIECTBEHHON opranuzauuu. [IpuToM opranuzamnuu,
NEeSTEIbHOCTh KOTOPOM HOCHJIAa HE MECTHBIM (MOCKOBCKHI!), HO OOIICHAIIMOHABHBIN XapaKTep.
VY3ke B MEepPBYIO MOJOBUHY CTOJIETHUSI CBOErO CYIIECTBOBAHMS B BOIPOCAX, UMEBIIUX 3HAUYCHUE IS
BCETO POCCHICKOTO MaTeMaTHYeCKOro coolmiectBa, MOCKOBCKOE MareMaThdeckoe OOIIeCTBO
Opaso Ha ce0s poJib OOIIEHAIIMOHAILHOTO.

Pazymeercsi, ocob0 BakHyo posib urpaigo OOIIECTBO B pPa3BUTUM MaTEMaTUYECKUX
uccienoBaHuii B camoir MockBe, HauaBIei TpanchopMupoBaThCs U3 3aMeTHOrO B EBporne neHTpa
MaTeMaTHYECKUX MCCIEA0BaHUN B OJIHY U3 BEIYILUX MUPOBBIX MAaTEMATUYECKUX CTOJIULL.

XoT4, KaK Mbl yXe TOoBOpWIM, K Hadany XX B. MockBa 3asBuia 0 ce0e Kak O 3aMETHOM
LIEHTPE MaTeMaTHUYeCKUX MCCIEAOBAHUNA, MOCKBMYM HE OBUIM B BOCTOPT€ OT IOJIOXKEHUS
cooOmiecTBa, Tperupyemoro akajgemuuyeckum IlerepOyprom. OHM HCKalud TeMaTHKY, pa3paboTka
KOTOpO# 1mo3Bosnia Obl UM BBIMTH Ha MEPEIoBbIe JIMHUM COBPEMEHHBIX HccienoBanuid. [lpu atom
TeMaTHKa 3Ta J0JKHA ObLIa ObITh O BO3MOXKHOCTH Y/IAJI€HHOM OT CIOKETOB pa3padaThIBaBIIUXCS
MaTeMaTHUKaMH CeBEpHOU cTonulbl. M Takylo TeMaTUKy OHU HalllM — €10 OKa3ajlach HOBasi TEOpHUs
GyHKIMH JeMCTBUTENBHOIO IepeMeHHoro, 3apoamBmasics B 90-err. XIXB. B pabotax
¢dpanmy3ckux matematukoB J. bopens, A.Jlebera u P. bopa. B »tux paborax Ha 0aze Teopuu
MHOkecTB I'. Kantopa cTpomsach HOBas Teopusi pa3pblBHBIX (GYHKUHMH — 1eldb KOTOPYIO
Oe3ycIenHo meITajics 1ocThyb B cBoel apurmonoruu H.B. ByraeB ¢ ydyenukamu. OguH U3 HHX
J.®. EropoB nake Hayan ¢ pabOThI IO apUTMOJIOTHH CBOKO HayuyHYIO Kapbepy. OpHako, Oyayuu
MaTEMaTHKOM C BEJMKOJICITHON MHTYHIIMEH, OH ObICTPO pa3odapoBajIcs B OYyraeBCKOM apuTMOJIOTUU
U B KQUeCTBE TEMbl CBOUX JAIIbHEHIINX HUCClIeA0BaHUM n30pan quddepeHaIbHO-TeOMETPUIECKoe
HamnpasjieHUE, pa3BUTHE KOTOpoMy B Mockse nosioxkuil K.M. Tlerepcon. U XoTs Ha 3TOM NIyTH eMy
comyTcTBOBaja ynaua — B 1899 T. OH 3amMTUI MarucTepcKyro IHCCEpTALUI0 «YpPaBHEHUS C
YaCTHBIMHM HPOU3BOJHBIMU 2-TO TOPSAAKA MO JBYM HE3aBHCHUMBIM IepeMeHHbIM. OOmas Teopus
MHTErpajioB, XapakTepuctuku», B 1901 r. — mokropckyro «OO6 OJHOM Kilacce OpTOTOHAIbHBIX
CUCTEM», OCHOBHBIE pe3y/lbTaThl KOTOPOHW BOLLIM BO BTOPOE M3JaHHE M3BECTHOIO TpakTaTa
I'. TapOy «Lesons sur les systumes orthogonaux et les coordonniies curvilignes» (Paris, 1910),
Ha3BaBILIETO B YeCTh Hero kiacc E-moBepxHocTeit), OH He 3a0bIBaJl U ApUTMOJIOTUYECKUX CIOKETOB
CBOEH IOHOCTH — TEOpUM DPa3pbIBHbIX (PyHKIMH [7]. Ilo3HaKOMHMBIIMCH C paboTaMH MO TEOPUHU
GyHKIUI 1eHCTBUTENIBHOTO EPEMEHHOTO MOJIOBIX (PPAHITY3CKUX MAaTEMaTHKOB OH Cpa3y yBHJIEN
B Hell 4aeMylo NMOKOWHBIM ByraeBbIM TeopHio pa3pbIBHBIX (QYHKUMN M yBiekcs eto. B 1911r. B
«Comptes Rendus» Axamemun nHayk @Dpannuu mosBuiack 3ameTka «O IMOCIEI0BATEILHOCTH
M3MEPUMBIX (QYHKIHUI», coeprKaBIIas TeOpeMy, U3BECTHYIO HbIHE Kak Teopema EropoBa, a yxe B
1912r. — B TOoM ke >kypHaie ctaThsi ero ydenuka H.H. Jlysmna «K ocHoOBHOW Teopeme
MHTErpanbHOro ucuucieHus» o C-cpoiictBe. Tak Hadanach McTOpUs 3HaMEHUTOW MocCKOBCKOM
IIKOJIBI Teoprur (YHKIUHA WJIM, KaK €€ 4acTO Ha3bIBaroT, IMKOJbI EropoBa—Jly3mna. Ee poct Obut
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CTPEMHTENIbHBIM, yCIeXu mopasuTenbHbiMH. B 1915T. myOmukyercs — 3HAaMEHUTHIH TPy
H.H. Jly3una «/HTerpain u TpUrOHOMETPUYECKUI Ps1», B KOTOPBIA HapsiAy € €ro cOOCTBEHHBIMHU
JOCTUKEHHUSIMH BKIIFOUEHBI M PE3YyJIbTaThl OJJHOTO U3 MEPBbIX ero yueHUKoB — A.Sl. XunuuHa. Yixe
B TOJIbl MPEALISCTBYIOIINE PEBOIIONHOHHBIM cOObITUsAM 1917 1. JIy3WHBIM M €ro yuyeHHUKaMH —
XunuunbiM, JI.E. MenbsmoBeiM, I1.C. AnekcanapoBbiM, M.A. CycnuHbIM — OBUIM IOJy4YEHBI
pe3yabTaThl, 3asBUBIIME O TMOSBICHUHM B MOCKBE OAHOM W3 Hamboliee HHTEPECHBIX IIKOJI
coBpeMeHHO# EBporbl.

be3ycnoBHO, B 3TOM ycmexe MNPUCYTCTBYET U BKJIaJ MOCKOBCKOIO MaTeMaTH4eCKOIO
obmiectBa. Ha ero 3acegaHusix MOKJIAIbIBAIMCh OCHOBHBIE PE3YyJbTaThl MO TEOPHUH MHOMXECTB U
TeopuH (YHKIMHA JEWCTBUTEIBHOTO MEPEMEHHOIO, MOJydeHHbIe MOCKBHYaMu. Ocolyi0 poib B
CTAHOBJICHMHM IIIKOJIBI ChITpai opraHu3oBaHHbli mnpu OO6mectBe B 1902 r. cryneHdeckuid
Matematuueckuii Kpyxkok [8; 9]. Ero mepBeiM cekperapem Obin I[I.A. @nopeHckuii, a ero
npeemuukoM H.H. Jly3un. [IpoGiiemaTtnka Teopur MHOKECTB U TeOpur (PYHKIUN 3aHUMAaIa 0coboe
MECTO Ha 3aceJaHMsX 3Toro Kpyxkka. M xors ¢ Hauamom BoitHbl 1914 T., a Tem Oornee mocie
pesomonnu 1917 1. u pa3pasuBLICiics BIOCIEICTBUM TPaKIAHCKOM BOWHBI U3JATENbCKas
JeSITEIbHOCTh YPE3BbIYAHO CHU3MJIA CBOM O0OpPOTHI (Tak CHauyana 3aMeUIMIICS, a 3aTeM U BOBCE
OCTaHOBWJICA BBIMYCK «MaTteMaTndeckoro cOOpHUKa»), TEM HE MeHee, KaK Mbl YK€ OTMETHUIIU
Boime, B 1915T1. cBer yBuaena BBINyIIEHHAas OTACIBHBIM MEpBbIM HomepoM 30-ro Toma
«MatemaTtnueckoro coopHuka» muccepramus H.H. Jlysuna «HTerpan u TpUTOHOMETPUUYECKUIN
pAI.

OcoOenHoe 3HaueHHEe uMena JAesaTenbHOCTh OOmecTBa B TsKENbe [UIsi HAyKH U
obpazoBanust 1917-1923 rr. D10 ObLT MEPHO, KOTJa YHUBEPCUTETCKAs KU3HB JIUIIb TEIUIIIACH —
CIIO)KHOCTH C TMPOAYKTaMH U TOIIMBOM BBIHYIWJIM MHOTHUX IpENojiaBaTeieil MOKUHYTH TOPO/I.
[Iponomxanuce 3aceganus OO1ECTBa, KOTOPbIE COOMPATIN BCEX MaTEMAaTUKOB, KOTOPbIE HA MOMEHT
UX TpPOBEJNEHUs OKasblBaluchb B ropone. Ilpesumentsr OOmiectBa ocraBasiuch B MockBe Ha
MPOTSKEHUH Bcero TpyAaHoro nepuonaa. M OOmiecTBo B3s10 Ha ce0sl pojib HE TOJIBKO OpraHu3aropa
MOCKOBCKOM MaTeMaTH4ecKOil >XM3HM, HO M OJHOTO0 W3 co3ujareneil oOIIerocyaapCTBEHHOIO
(Terepp yXe€ COBETCKOI0) MaTeMaTH4ecKoro coobumiectBa. Takoil ero posn crnocoOCTBOBa
ciyyuBiuiics B 1918 r. nepenoc cronuiiel B MockBy. BaskHbIM 00CTOSTEILCTBOM CTAJIO TO, YTO B
1923 r. npesunentTom O6mecTBa cran [[.d. EropoB — BeIIaromuiicss MaTeMaTHK M 3aMeUaTeIbHBIN
opranmsarop [7].

[Ipexxne Bcero EropoB mocrtaBui 3agady BO300OHOBICHHS H3MaHUsA «MaTemMaTH4eCKOro
coopuuka» [5]. U B 1924 r. B ['ocuznate yBuaen cBet 31-if ero ToM. YUUTHIBas CKIIAJAbIBAIOIIYIOCS
CUTYaIMIO B COBETCKOM YK€ HayKe, OH U3MEHWII XapaKTep *KypHalla, IpeoOpa3oBaB €ro U3 U3aHus
IIPEKIE BCETO MOCKOBCKOIO BO BCECOIO3HOE U JaKe MeXAyHapoaHoe. [[ns atoro oH B 32-M ToMe
BBEJII B penkouiernio xkypHaia B.A. CteknoBa — nmpaepa JIEHMHrpajcKoll IIKOJBI, O YKe
YCTaHOBUBLIEHCS] TpaAULIMKM NPOTUBOCTOSABIIENH MOCKBHYaM. boiee Toro, HaumHas ¢ 3TOro ToMa
KypHaJl ObLI OOBSIBIEH OpraHoM He ToJbKO MockoBckoro, HO Takxke JleHMHrpajackoro u
Kazanckoro marematudeckux OOIIECTB — ATO TMOJIOKEHHE coxpaHsuiock Ao 1936 r., korma
m3natenem BeicTymuia AH CCCP. Kpome pycckoro odunuaabHbIMU —SI3bIKAMH  KypHasa
CTAHOBSITCS HEMELKHH, (PPAHIIy3CKHUM, NTATBIHCKUI U aHTTIMICKUI A3bIKU. B pe3ynbTare rosona Ha
HAy4YHYI0 NEPUOAMKY, BO3HUKIIYIO Iocie okoH4yaHusa IlepBoii mupoBoil BoiHbl B EBpore,
uHUnMatuBa EropoBa okasamace B BbIcIIel cremeHHM BocTpeOoBaHHOW. Cpenu aBTOPOB
«Maremartudeckoro coopauka» 1920 — mavama 1930-x rr. mer BuguM XK. Agamapa, b. ['amObe,
C. Jlepmenra, 3. Kaprana, P. Mwuseca, 3. Herep, B. Cepmnunckoro, JI. Tonemmu, M. @perre,
X. Xomnda.

['maBHBIM [0 COBETCKOTO MaTeMaTHYEeCKOro cooOIIecTBa, KOTOPOE JIMIIb HAaYMHAJIO
(hopMHUpPOBATHCS, OBLJIO TOSBICHUE OOIIECOIO3HOTO MEYAaTHOTO OpTaHa, HAICJICHHOTO Ha IIUPOKOE
MEXIyHAapOAHOE COTpyaHHUYecTBO. Kpome paboT MOCKBHYEH B KypHaje MeYaTaluch paboThl
nenunrpanneB (A.C. u S.C. besuxosuueii, H.M. I'tontepa, JI.B. Kantoposuua, M.A. Jlammo-
HNanunesckoro, C.JI. CoboneBa, I'.M. ®uxtenronbiia, B.A. ®oka), a Takke MaTeMaTHKOB U3
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pasnmuuHbiXx ropoaoB crpanbl — Kazanm (H.I'. YeGorapes), PocroBa-na-Jlony
(A.A. Mopayxaii-bontosckoro), Kuesa ([.A. I'pase, H.M. KpsuioB), Oneccel (M.I'. Kpeiin).

Jpyroii BaxkHON HMHHULIMATUBOM Mpe3ugeHTa MOCKOBCKOIO MaTeMaTHYecKOro o0IecTBa
J.®. EropoBa, HampaBJIeHHOH Ha YKpEIUIEHHE OTEUYECTBEHHOTO MAaTEMaTH4YeCKOro COOOIIEeCTBa,
cTaJla OpraHu3anus u rnposeaeHue B Mockse BecHoi 1927 r. Beepoccuiickoro che3ja MaTeMaTHKOB
[10]. DroT che3n, mpeacenareneM Kotoporo ObuT M30pan Eropos, cobpan 378 ydactHukoB u3 33
ropojgoB CoBerckoro coro3a (ot Jlennnrpama no Tudmuca m baky, or Muncka no Ilepmu — B
eBporneickoi yactu, oT Omcka 1o Tamkenra u ot Tomcka 1o BnaguBoctoka — B a3zuarckoi). Ha
HeM ObUIO MPUHATO PElIeHHEe O cO3IaHuu Bcecoro3Hoit acconranuy MaTeMaTHYECKUX YIPEXKACHUMH,
u Obi1 u30pan ee CoBeT, KOTOPBIA B3sUI HAa ce0s W3JaHHE TPYIOB Che3da, KOTOpoe OBLIO
ocymectBieHo B 1928 r., u noarotrosky IlepBoro Bcecoro3Horo che3ga MaTeMaTuKoB B XapbKOBeE,
koTopbiil ipomen B utone 1930 r. B XappkoBe. Tak nHHIHATHBOW MOCKOBCKOTO MaTeMAaTHYECKOTO
oOmiecTBa OBUIO TIOJOKEHO HAYaJO PEryaspHOW >KU3HH OTEUECTBEHHOTO MaTEeMaTHYeCKOIo
cooOmiecTBa. BBICTYNMB HMHHIIMATOPOM CO3JAaHUS €r0 HOBOM CTPYKTypel — Bcecoro3Hoi
accoruanuu — OO11ecTBO, HE IPETEH 1y B HEH MPH ATOM Ha KaKyl-TO OCOOYIO POJIb, MPOIOJKUIO
TPaJULIMIO COACHCTBOBATh PA3BUTHIO MaTeMaTUKu B Poccum.

OO01ecTBO CHITPa’O BAXKHYIO pPOJb B MPOLECCE AaKTUBHOTO pPOCTa HUCCIICIOBAHHMA
MockoBckoi mKkobl Teopun GyHKuid B KoHIE 1920 — Havane 1930-x rr. — B epuoj aKTHBHOTO
«JIEpPHOTO MpolLieccay pacnaja MIKOJIbl HA MHOKECTBO JOUEPHUX U UPE3BBIYAHHOTO PACIIUPEHUS €€
TEMaTUKU. OTOT HPOLECC, SBUBLIMICI, C OJHOM CTOPOHBI, CBHJETEIHCTBOM HEOOBIYANHBIX
KU3HEHHBIX CHJI LIKOJbI U OTKPBIBAIOIIUXCS IMEpe] HEeW MEepCIEeKTUB, C JAPYrou, cTajl MPUYMHOU
KOH(IMKTHOW CHUTYyalluW, CIOXHBIICHCS MeXay JIy3uHbIM M HEKOTOPHIMH M3 €ro Y4YCHHKOB.
CnoxHbIA UACOJIOTMUECKUI KIMMAaT, B KOTOPBIM OKa3anach MOTPYKEHHON HayKa B TOT HEMPOCTOU
MEpUO/JI HALllEd UCTOPUH, MPUJIATl ITOM CUTyallMu, BbUIMBIIEHCSA B «aeno akagemuka H.H.Jly3una»
[11], moeomoruueckuii xapakrep.

OTOoMy JpaMaTHYeCKOMY 3MHU30/1y B UICTOPUM MaTeMaTUKH B MOCKBE Mpe/IIecTBOBAIO €Il
OJTHO «Je7o», OAHMM u3 ¢urypantoB koroporo cran J[.®. Eropos. B 1920-1930-e rr. on —
LEHTpaJbHas (Urypa MaTeMaTHueckoil >ku3Hu MOoCkBbI: nupekTop Hay4dHo-HccnenoBaTenbCcKoro
MHCTUTYTa MAaTEMaTHUKH W MEXaHUKH MOCKOBCKOTO YHMBEPCHUTETAa, NPE3UAECHT MOCKOBCKOTO
MaTemMaTuueckoro oomiectBa. B TO ke BpeMs 3TO 4eIOBEK INTyOOKO BEpYIOIIMM M PE3KO
OTPULIATENILHO HACTPOEHHBIM K COBETCKOM BJIACTH, NPU 3TOM HE TOJIBKO HE CKPBIBABIIUI CBOUX
MOJINTUYECKUX U PEIUTHO3HBIX YOEXKJAEHM, HO aKTUBHO ¢ HUMHU BbIcTynaBiuii [7]. Pazymeercs,
COBETCKasl BJIACTh HE MOTJIa C TUM JOJT0 MUPUThCA. EropoB cTan 00beKTOM MOCTOSIHHBIX Halalo0K
MPOJIETAPCKUX HJICOJIOTOB, KOTOphIE B KOHEYHOM HTOre mpuBenu K ero apecty B 1930r. mo
cpabpuxkoBanHoMy OITIY  nenmy  «BCECOIO3HOM  KOHTPPEBOJIOLMOHHOW  MOHApPXHMYECKOM
opranuzamuu “‘VIcTHHHO-TIpaBOCIIaBHAs IEPKOBH ™ » U K ero cMeptu B Kazanu B 1931 r.

[Tocne apecra EropoBa mon ymapom okasanoch BosriasisBiueecss um OoOmiectBo. Crana
peanpHOM yrpo3a ero 3akpbiTus (moapooHee cm.: [12]). Jlumb cBOEBpeMEHHBIMH JICHUCTBUSMU €T0
JUAEPOB (B YAaCTHOCTH, YAAJEHUEM C IOCTa NMpE3UJeHTa napTuiiHoro uaeosora J. Kompmana —
OBIJIO W TaKoe, OINPEACIICHHOTO poJa PUTOPUKOU, pedopmoit «MaremaTH4ecKOro COOpHHKAY),
ynanoch BbiBecTd OOmectBo u3 moj ynaapa. llpesugenrom OOmectBa B 1932r. cran
I1.C. AnekcanapoB, COXpaHSBIIHHA 3Ty TO3UIHIO 10 1964 T.

«leno EropoBa» o0003Haumi0 Ha4yajJo HOBOTO JTalma B JKU3HHM MaTeMaTHYECKOro
CO0011IeCTBA — OTKPBITasi aHTHUCOBETCKAsl O3UIIUS €T0 YWICHOB OblIa OTHBIHE HETEPIIUMA.

«deno Jly3uHa» MOXHO paccMaTpuBaTh Kak JajbHEHIIee pa3BUTUE HIEOJOTHYECKOTO
HACTYIUICHHs] Ha COBETCKOM «mMareMarudeckoM ¢ponTte» [11]. VYueneiM yKkazanmu Ha
HEOO0XOUMOCTh IOCTAaBUTh BCIO CBOIO HAYUHYIO JEATENBHOCTH IOJ MOJHBIA HA€0JOTHYECKUi
KOHTpOJIb COBETCKOI'0 rocyaapctBa. M mMaTeMaTHKM MPAaBUIBHO YraJajld CMBICI aKLIWW: HEJIb3s
BOEBATh C TOCY/AapPCTBEHHOW HJICOJIOTHEH, eif HY>KHO MOAYMHHUTHCS, HO MOAYHMHHUTHCS TaK, YTOOBI
UJICO0JIOTHS, IO BO3MOXKHOCTH, HE Mellajla CBOOOJHOMY Pa3BUTHIO MAaTEMaTUYECKOW MBICIIH, a €CIIU
U Mellajga, TO B HaWUMEHbIIEH BO3MOXKHOW CTENEHM, YTOOBI «HMICOJOTH» PEKPYTHPOBAIHCH, IO
BO3MOXXHOCTH, U3 Kpyra JIMI[ COBMECTUMBIX C JIMJIEpaMU MaTeMaTudeckoro coodmiectBa. To ecTh
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MOCTaBUTh 3acioH juuam tuna KoigbMmaHa, HO OiarokenarenbHO OTHECTUCh K (UI'ypaMm THia
C.A. SlnoBckoil. bonee TOro, B3sATh MAapKCHUCTCKO-JIECHHHCKYIO MHTEPIPETALUIO NpeaMETa U
METOZIOB MaTeMaTUKH B coOCTBeHHbIe pyku. OtTcioga W mosiBieHHe B 1956 T. TpexXTOMHOTO
KOJUIEKTUBHOIO Tpyda «MaremaTuka, ee CoJep)KaHHWe, METOJbl M 3HAY€HHE», MOJATOTOBICHHOIO
nox peaakuuen A.Jl. Anexkcanapoa, A.H. Konmmoroposa u M.A. JlaBpeHThEBA.

K cepenune 1930-x rr. O0mecTBO 0Ka3aioCch OJHON U3 CaMbIX aBTOPUTETHBIX OpraHU3alui
B OTEUECTBEHHOM MaTeMaTH4YeckoM cooliecTBe. Bmecre ¢ MaTemMarnyeckuM MHCTUTYTOM
uM. B.A. CrexiioBa AH CCCP, xoropeiii B 1934r. mepeexan B MOCKBY, W MEXaHUKO-
MaTeMaTH4ecKuM (pakynbTeToM MOCKOBCKOIO YHMBEPCUTETa, OHO BOIIJIO B COCTaB TOrO s7pa,
BOKPYT KOTOpOro Hauana (OpMHPOBATHCS OJHA W3 BEAYIIMX MATEMaTHUYECKUX IIKOJI BTOPOH
nosnioBuHbI XX B. — CoBeTCKass MaTEMaTUYECKasl IIKOJIA.

OT nByX Ha3BaHHBIX MHCTUTYTOB OOIIECTBO OTJIMYAECT OJHA OCOOEHHOCTH — OHO SIBJISIETCS
OopraHu3aiueil He rocylapcTBEHHOU, HO oOmecTBeHHOH. [Ipexae Bcero, 0HO Urpaao pojib CBOEro
poa npohecCHOHATFHOTO KIy0a — 3/1eCh JTOKJIAJBIBAINCH M 00CYKAATNCh HOBEHIIINE PE3yIIbTaThI
OTEYECTBEHHBIX U 3apyOeKHBIX MareMaTHkoB. Ho 31ech ke IUCKYTHPOBalIMCh U BHYTPEHHUE
npoOJIeMBl KHU3HH OTEYECTBEHHOTO COOOIIECTBAa: MBI YK€ YINOMHHAIM O jAedaTax MO IOBOAY
pesynabraroB Mmmenenkoro uimu KoBaneBckol — MaTeMaTMKOB OTHIOb HE MOCKOBCKHX —
MIPOXOJUBIIMX Ha 3acepaHuax OOmiecTBa, OTMETHM Takxke 3aHaTus OOlecTBoM IpobieMaMu
IIKOJIBHOI'O MaTeMaTHYeCKOro oopa3oBaHUsA. A B HEKOTOpBIE MEPEIOMHbIE MOMEHTBI ATOH >KU3HU
MMEHHO oOuIecTBeHHbIN XapakTep OOlecTBa MO3BOJSI €My BBIXOJAUTh Ha €€ NEepeJHUil Kpai,
3aJjaBasi CaMO HalpaBJICHUE IBUKEHUS OT€YECTBEHHONW MaTeMaTHKH.

B 1936 r. Uuctutyt um. B.A. CreknoBa BMecTe ¢ OOIIeCTBOM Havaal M3aHUE «YCIIEXOB
MaTEeMaTHYECKUX HayK», BBIXOAMBIIUX MOHAayany HeperyinsapHo — B 1933-1946 rr. mosiBunocs 10
ero BbITycKOoB, a B 1946 T. mpeoOpa3oBaHHOrO B JKypHAJ, CTaBIIMH OCHOBHBIM COBETCKUM
MaTeMaTHYeCKUM H3JaHUEM, BBIXOJAIIUM 6 pa3 B rojl, MyOJIMKYIOIIUM 0030pHbIE CTaThH, HAyYHbIE
cooOlieHus, caenaHHble Ha 3aceqaHusx OOmiecTBa, a Takke HWH(GOPMalMOHHBbIE MaTepuaibl O
MaTeMaTHYeCKOM >KU3HU B CTpaHe (B 4aCTHOCTH, O 3acefaHusXx MocKoBckoro u JIeHMHrpaackoro
00111eCTB) U 32 pyOexoMm.

HNmenHo OO11ecTBO B3s10 Ha ce0s OCHOBHYIO POJb B CO3JaHUU (DYHIaMEHTAJIbHBIX TPY/OB
«Marematuka B CCCP 3a 15 ner», «Maremaruka B CCCP 3a 30 ner», nByxTomHuka «MaremaTruka
B CCCP 3a 40 ner», a Takxke BBILIEALIErO B IBYX KHHUrax Broporo toma «Martemaruku B CCCP.
1958-1967». OOImecTBO OPraHU30BBIBAIO CHE3bI, KOHPEPEHIIUU, CEMUHAPhl W TMPHUCYKIAIO
cneuuanbHeie nmpemuu. Cpeau jaypeatoB npemun OOmecTBa Mbl BUJIUM IIBET MaTeMaTHYECKOM
MBICIIU CTPaHBI.

Benuko 3Hauenne OOmiectBa M B pa3BUTHM IPENOJABAHUS MaTeMaTHKH, MIPEXIE BCEro B
COBETCKOM CpeIHel IIKoje. DTa TeMa HaxOJWJIach B IleHTpe BHUMaHus OOIecTBa ¢ MOMEHTa €Tro
ocHOBaHHUA. B mepBbIx Tomax «MaTeMaTHuecKoro cOOpHHMKa» CYIIECTBOBAJ JaXe CHEIHaIbHbIHI
paszen, NmpeaHa3HauYeHHBIA Uil yauTeled rumHasuil. B ¢deppane 1934 r. Oblna co3maHa CeKIus
AJIEMEHTAPHON MaTeMaTHKH, BCKOpE IMEepPEeMMEHOBaHHas B HAay4HO-TIEJarordyecKkyro, a 3aTeM B
CeKIMIO cpenHel MmKoibl. Bo Bpems BOWMHBI cekius He (PYHKIMOHHMpOBAJA, BO30OHOBHUB CBOIO
pabory smumb B 1948 r. (mox pykoBoactBoMm A.M. MapkymeBuya). OCHOBHasi 3ajaya CEKIUM —
COJICHICTBOBATh TIOBBIIIEHUIO YPOBHS IMpENoJaBaHUs MaTeMaTUKH B IIKOJIe, OOMEHUBATHCS
MPEToIaBaTeIbCKUM  ONBITOM, YCTAHABJIMBATh IIOCTOSHHBIE CBS3M MEXAY IPeroiaBaTelIsiMu
CpenHel u BhIcIIel MKOJIbl. OCOOEHHO ClleyeT OTMETUTh HHUITHATHBY Ob1miecTBa cepenunnl 1930-
X IT., CBSI3aHHYIO C OpraHM3allMell IIKOJBHBIX MaTeMaTHYeCKHX OJIMMIIMAJ, MepBas U3 KOTOPBIX
Obuta mpoBeZieHa oceHbr0 1935r. Tak OBUIO MMONOXKEHO HAYalo MOITHOMY BIIOCIICICTBUAN
OJIMMITMAJHOMY JIBUKEHMIO B cTpaHe. MHOrMe U3 M3BECTHBIX MaTeMaTWKOB XX B. HAYaJId CBOIO
Kapbepy, CTaB NOOEANUTENIAMU TAKUX OJIUMITHA.

Ha mnporsokenun cBoeit ucropuu OOIIECTBO HEOJHOKPATHO OOCYXIAJIO MPOOJIEMBI,
CBSI3aHHBIE C IpOrpaMMaMu M y4eOHUMKaMHU 10 MaTeMaTuKe Uil cpenHedl mkosel. OnHO U3
nocjeIHuX, OypHOEe W 4pe3BblUaiiHO MHOromonaHoe 3acemanue OOmiecTBa, cocrosBiieecs 27
HosiOpst 2001 r., OBLIO TOCBAIICHO TpeanonaraeMoi pedopmMe IIKOIBI MU TEPCIEKTUBAM
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MaTeMaTU4eCcKoro 00pa3oBaHUs, TJIAHUPYEMbIM MHHHCTEPCTBOM oOpazoBaHUs PO u
BBI3BABIIIMM HETATUBHYIO PEAKIIMIO B MATEMAaTUYECKOM COOOIIECTBE.

Posb o0miecTBeHHON opraHu3anuu caenaia JesiTeIbHOCTh MOCKOBCKOTO MaTeMaTHUeCKOTo
obmiecTBa OCOOCHHO Ba)XHOW B HICOJOTM3MPOBAHHOM COBETCKOM obmiectBe. Ha 3acemanmsx
oOmiecTBa TpuOyHa MPEIOCTABITIACH U MAaTEMATHKaM, HaXOJUBLIMMCS B CIIOXHBIX OTHOILIEHHSX C
COBETCKMMM U MapTUHHBIMU BiacTsMH. bosee Toro, O0mecTBo «11o3Bosniao» cede B Havane 1970-
X IT. u30path B kauecTBe cBoero npesuaeHta U.P. lladapeBuyua, KOTOPHIN Bel B T€ IOl AKTUBHYIO
MIPABO3AIIUTHYIO IeATEITHHOCTb.

OOpatuM BHHMMAaHHME TaK)X€ Ha TO HEMAaJOB)KHOE OOCTOSTENBCTBO, YTO MPE3UICHTAMU
OOmecTBa Bcerna ObLTM KPYIHBIC, MO OOJBIICH YacTH, JaKe KPYIMHEHIINEe MaTEMaTHKH CBOETO
BPEMEHH, YTO, KOHEYHO, [TOJHUMAJIO0 €ro MPEeCTHXK U 3HAaYCHHE B OTEYECTBEHHOM MaTeMaTH4eCKOM
coobmectBe. Bor ux crnucok, HaunHas ¢ 1923 r.: JI.®. Eropo (1923-1931), I1.C. Anekcanapos
(1932-1964), A.H. Konmoropo (1964-1966, 1973-1985), W.M.T'ensdpanx (1966-1970),
W.P. [lagpapeBuy (1970-1973), C.I1. HoBuko (1985-1996), B.U. Apuomsa (1996-2010). C
2010 r. Oo6mectBo Bo3riasisieT B.A. Bacuibes.

OcHOBaHHOE KaK KpPY)XOK MAaTeMaTHKOB, TOJJICPKHBAIOIIMX JAPYr JApyra B HAyYHBIX
3aHATHUSX, OHO TpaHC(HOPMUPOBAIOCH B HEPOPMATHHYIO aCCOIMAIIMIO, B 3HAYUTEIHHOW CTENEHU
KOOPJIUHHUPYIOIIYI0O W  OPraHU3YIOIIYIO JESATCIBHOCTh HAIMOHAIBHOTO  MAaTEeMAaTHYECKOTO
coobmecTBa. B coBeTckoMm mareMaTuiueckoM cooOriecTtBe MOCKOBCKOE MaTeMAaTUYECKOE 00IIEeCTBO
B35UI0 Ha ce0sl poiib BEAyIICH B CTpaHe (HE HAAO 3a0bIBaTh, YTO PeYb HUACT O CTOJUYHOM
MaTEMaTHYeCKOM O0OIleCTBE, KOTOPOMY B CBEpPXICHTPAJIM30BAHHOM COBETCKOM OOIIECTBE
OTBOJIMJIACH 0cO0ast poJib) OOIIECTBEHHOM, /10 U3BECTHOM CTETICHH HE3aBHCHUMOW OT MapTUHHBIX U
rOCy/IapCTBEHHBIX OPraHOB, OpraHu3aluu. MaHeBpUpPYS MEXIy He BcCerjaa ACiCTBOBAaBIIMMHU B
YHUCOH aJMUHHUCTPAaTUBHBIMU opranuzauusmu — Ortaenenuem Matematuku AH CCCP u
MartematuueckuM UHCTUTYTOM UM. B. A. CTekioBa, ¢ 0HON CTOPOHBI, MUHHCTEPCTBOM BBHICIIETO
U cpenHero cnenuaibHoro oopasoanusi CCCP, pykoBoacTBOM MOCKOBCKOTO YHUBEPCUTETA U €T0
MEXaHHKO-MaTeMaTH4ecKoro (axkynpTeTa, ¢ APYroil CTOpOoHBI — MOCKOBCKOE MaTeMaTH4eCcKOe
OOIIECTBO YCIENTHO MPEOJ0JICBAII0 BCTPEUABIINECS HA €r0 MyTH PHUQBI, COXPAHSS BBICOKYIO
HAyYHYIO pEnyTalrio U aBTOPUTET B OTEYECTBEHHOM MAaTeMaTHYECKOM COOOIIECTBE.

CBoro BBICOKYIO MuccHi0 OOIIEeCTBO MPOJOIDKATIO HCIOMHATh W B TSIKEIBIE TOJbI
MEePECTPOUKH, U B MOCIEAYIOMUNA HETPOCTON MEePHO/] Halllel UCTOpUH. Tpaauliny, 3a10KEHHBIE €T0
OCHOBATEIISIMH, YKPEIUICHHBIC ¥ DPAa3BUTHIC BBIJAIONIMMHUCS TIPEICTABUTEISIMHU ITOCIICTYIOMINX
MOKOJIEHUH, CO3/anu TPOYHbIH (yHZaMEHT [UIsi TPOAODKEHUS €ro YCHEIIHOW HaydyHOW u
OpPraHHU3aIMOHHON AesTenbHOCTH. OCHOBAaHUEM JITHX TPAJUIUN CTaTM BBICOKHE aKaJIEMHUYCCKUE
CTaHJIApPThl, O CYTH KOTOPBIX TaK CKa3al Ha croieTHeM robunee OOmecTBa TOTJAIIHUN €ro
npesugeHt [1aBen CepreeBuu Anekcanapos [13, €. 9]: «...MoCKOBCKOE MaTEeMaTHYECKOE OOIIECTBO
BCer/ia KyJIbTHBUPOBAJO... MHOTOTPAaHHOE Pa3BUTHE MAaTEMAaTHKH, HE CTApasiCh BTHUCHYTh €r0 HU B
Kakhe 3apaHee JaHHbIE pPaMKU U CHCTEMBI OIEHOK. B TeueHwe pecsatwietnii MOCKOBCKOE
MaTeMaTHueckoe oOOmecTBO ObUIO TEM MECTOM, Ha KOTOPOM TMPOM3PACTANH M KHIU
MaTEeMaTHYECKHe OTKPBITHS, WCKAHWS, BOJHECHHS, BCE TBOPYCCKHE OSMOIMHM MOCKOBCKHX
MaTEMATHKOB HECKOJIBKHX MOKOJIEHUH. MOCKOBCKOE MaTeMaTH4eCKoe OOMIECTBO HE OBLIO TOJBKO
MECTOM, TJI¢ PETUCTPUPOBAIUCH OTICIBHBIE MAaTeMaTHYeCKHE pPe3yJIbTaThl, TJ¢ YHTAIUCH
MOMYJISIpHBIE JIEKIIUKA MO0 MaTeMaTHKe. MOCKOBCKOE MaTeMaTH4ecKoe OOIIEeCTBO OBLIO IIKOIOH
MaTEeMaTHYECKOH 3CTETUKH, MAaTeMAaTHYECKOTO BKyCa, OYEHb B3BICKATCILHOTO, W IIKOJIOH
MaTEeMaTHYECKON ITHKHU, HAYYHON ITHKH, TOXKE OYECHb B3BICKATENBHOMW...». B TshKenbie mepuoabl
nepekMBaeMble OTEYECTBEHHOW MaTeMaTukoi OOIecTBO He KojeOisach Opano Ha cebs poiib
obmiecTBa HapoHanbHOTO. CeroHsI pOCCUiiCKas MaTeMaTHKa MepekuBaeT UMEHHO TaKOH MEpHO.
W MBI XOTHM BBIpa3UTh HANIEKIAY HA YCIEIIHOCTh JalibHEHIen AesTenbHocTH O0IecTBa, KOTOPoe
B CBOEM pa3BUTHU OylIeT MPOJOJDKATh HCIOTHEHHE BO3JIOKEHHONW Ha ce0s BBHICOKOW MHCCHUU —
«COJIEVCTBOBATH PA3BUTHIO MATEMATHUYECKUX HAyK B Poccum».
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JBoIOLMS METOAMYECKO CHCTeMbl O0yYeHHsl MAaTeMaTHKe: IPOeKTHPOBaHUe,
MO/JeJMPOBaHHE,  TEXHOJOTH3auMs, uHdopmaTuzanus, HHHOBALMOHHBII  peXuM
MO/IepHHU3aLUHT

B.M. Mounaxos, C.A. Tuxomupos

CoBpemeHHass MojepHM3alMs 00pa3oBaHUS U €€ NpoOJieMbl HOCAT (QyHIAMEHTAIbHBIN U
YCTOMUYMBBIA XapakTep, a K OXKHUJAEMbIM pe3yJibTaTaM MOJICPHU3AIUU TPEABIBISIOTCS TaKue
rio0anpHble TPpeOOBaHUS, KOTOPHIE IO CBOMM MOJUTHYECKUM IIOCIEICTBUSAM IPEANONaraoT u
COOTBETCTBYIOMIME (UIOCOPCKUE, METOJOJOTUYCCKUE, NUJAKTUYECKHE ¥ YIPaBICHYCCKUE
noaxozsl. [louemy? OauH U3 BO3MOXXHBIX OTBETOB MOXHO HaiTh B MoHorpadum O.H.Cmonuna
[1], tne nmana TeopeTHueckas MoOJENb OOPa30BaTEIbHOW MOJMTUKA M €€ 3aKOHOAATEIbHOTO
obecneuenusa. O.H.Cmonun paccMaTpuBaeT paJMKalbHOE MPeoO0pa3oBaHHE POCCHICKOTO
o0miecTBa B KOHTEKCTE TpaHCcopMaIui 00pa30BaHMsS U HAYKH, a 00pa30BaTEIIbHYIO TIOJUTHKY B
KOHTEKCTE Pa3BUTHUS YEIIOBEUECKOro MoTeHnuana. «Poccus HaxoauTcst B COCTOSIHUM BbIOOpa: OO0
YCKOpEHHasi, HO OpraHWYecKas MOJACpHM3alusi (YTO HE TOXIACCTBEHHO BECTEPHM3AIMHU), JIMOO
Mepexo/l B pa3psij CTpaH “TpeThero Mupa” ¢ IMIaHCAMM OCTaThCsl cpeau HUX HaBcermay[l]. U eme:
«B coBpeMeHHOii Poccuu... yIajaoch COXPAHWTH 3HAYMTENbHBIA __ MHTE/IEKTYAJbHbIH
NOTEHIHAJ ¥ _0orarble TPAAWUMU HauboJiee INepeAoBbIX M _YCHEIIHBIX 00pa3oBaTeJbHBIX
TEXHOJIOTHIi».

B Hactosiiee BpeMss MOXHO KOHCTaTHpPOBaTh, YTO B OOIIECTBE M Yy TeIaroru4yeckoi
OOIIECTBEHHOCTH HE C(OPMHUPOBAIIOCH OOMICTIPUHSATOTO W OOOCHOBAHHOTO MOHUMAHUSL TOTO, YTO
Takoe MoJepHu3aus oOpa3zoBaHus. Hamuio AOCTaTOYHO CYIIECTBEHHBIE PACXOXKACHUS B
MHOTOOOpPa3uu CMBICIIOB MojepHU3anmud. [lodToMy oueBHIHA  HEOOXOTUMOCTH  CO3JAHUS
COOTBETCTBYIOIIEH  MAE€0JJOTMM MOHHUTOPHMHIA MPOLEcca MOACPHHU3ALUMHU, OTCICKHBAIOIIETO
TPAEKTOPUIO MOJIEPHU3ALNM, HAUYUHASL OmM 2N00ANbHOU Yeau MOOepHU3AYUuU U 00 KOHEUHO20
pe3yibmama B BHUAE MHOIONAPaMETPUYECKOM HKCIEPTHON OIEHKU. |JaBHBIM KpUTepueM
KayecTBa IMPOBOJUMON MOJEPHHU3AIMNHA E€CTECTBEHHO JOJIKHO CTaTh KAa4eCTBO BBINMYCKHUKA
LIKOJIBI KaK HEKOETO KYJIbTypOCOOOPa3HOro MPOAYKTa, KOTOPOTO HE OBUIO 10 MOACPHU3ALIUU, HO
KOTOPBIN, T.€. BBITYCKHHUK IIKOJIbI, CTaB MOJHONMPABHBIM TPAKAAHUHOM CTPaHbl, 00eCe4YuT
BbIX0 Poccum M3 cTpaH Tperbero Mupa. M3 nocieaHero nojioKeHusi ¢ OUEBUIHOCTBIO CIIEIYEeT
HEOOXOIMMOCTh HCCIICIOBAHUS W PEIICHUs] 3aJaud CO3JaHUs MHHOBAIIMOHHOW TeopuH
AHJAKTHYECKOro pe3yjbTata. B XX Beke B NeAaroruke MONy4HJia pacnpoCTpaHEHUE uies
dbopmynupoBaTh MeJarorudeckre e B 00pa3e 0KHUIaeMOro HIIM KellaeMoro pesyibrata. [lpum
3TOM HEOOXOJUMO TIONYYUTh OTBETHI Ha pPSAJI BOMPOCOB, paHee HE CTOSBIIUX  Mepel
MeJJarOTHYECKON  HAYKOM: KaK CO3/1aBaTh W HCIOJIB30BAaTh CTPYKTYPbI HCCJIEI0BATEIbCKOIO
NPOCTPAHCTBA  MOJEPHU3ALMH, Kak pazpabarbiBaTh ~HMHHOBAIMOHHBIE  METObI
MOJeJMPOBAHUS  MEJArOrMYEeCKHX W JHJAKTHYECKHX Ppe3yJbTaToB, T.€. MOJeENeH
MPOEKTUPYEMBIX 00BEKTOB, K@K068bl AJITOPUTMBI PellleHUs COBPEMEHHBIX TUAAKTUYECKHUX 3a]1ad.
AHanmM3 BO3MOXHOCTEH pEIIEHUs BBINICYKA3aHHBIX 3a/7a4  BBIABWII PSJI KPU3UCHBIX OO0IaCTEi.
OcHosHas 30Ha Kpu3uca HE TOJNBKO OTEYECTBEHHOTO, HO WM MUPOBO20 00pA306aHUs, MO
yenenonazanue, m.e. HeoOX0O0UMOCMb NPABUTLHO20 NOHUMAHUS U OCO3HAHUS TOTO, YTO MBI XOTUM
MOJYYUTh Ha BBIXOJIE B pE3yJbTaTe€ NPEACTOSALIEH MNPOEKTUPOBOUYHON JESITENIbHOCTH WIH
AKCTIIEPUMEHTAIIbHBIX MTeIarOTUYECKUX MCCIICOBAaHUH.

Cnedytowas 30Ha Kpusuca — O3TO HEIMOHUMaHUE TOTO, 4YTO, K TIYOOKOMY COXKaJeHHIO,
nearornyeckas Hayka He 001a/1aeT TOYHBIMUA METOJaMH PEIICHUS TUIaKTHYeCKuX 3aaad. Jlo cux
MOp BCE pelIaeTcs WM BOJEBBIMU METOJAMHU, UM METOJaMH, HE UMEIOIIMMH HHYEro OOIIero ¢
Haykoi. Bumumo crenyer  oco3HaTh pa3HUIY MEXKAY TOYHBIMU METOJAaMHU M NMPUOINKEHHBIMU
Metonamu. [Ipu pedopMupoBaHMM U MOJCPHU3ANUUA OTEYECTBEHHOTO O0pa3oBaHHsS HE ObLIA B
JOJKHOM CTENEHU MCIOJb30BaHbl (UI0COPUS U METOAOIOTHS MEeAarornyeckoro MpoeKTHPOBAHMUS.
He numuuM OyAeT HaOMHHTH, YTO MEAArOTMYECKOE MPOCKTHPOBAHHE IMO3BOJSET JTOCTATOYHO
TOYHO NPEICTaBUTh BEKTOpP IBMKEHHS K LENH, 1eIecoo0pa3Hyl0 MOCIeI0BaTEIbHOCTh 3TANOB
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MIPOEKTUPOBOYHON J€ATEIBbHOCTH, JOTHYECKYK) CTPYKTYPY COJAEpkKaHUS IyTH HUCCIEHOBAaHUSA OT
MOCTABJICHHOM 11€JIU K 0KUJAEMOMY pe3yibTaty [8].

Eme oonou somoii xkpusuca saBnsercs OTCyTCTBUE (DUIOCOPCKOrO OOOCHOBAHUSI COOMHOULEHUS.
MEXIy TMPOCKTUPOBOYHOM JAEATENBHOCTHIO 10 PEIICHHIO JIHIAKTHYECKOW MpoOJIeMbl U
SKCIEPUMEHTAIBHOM  JEATENbHOCTBIO,  IMOATBEP)KIAMOIIEH  WJIM  HE  MOATBEPXKAAOUIEH
MIPAaBOMOYHOCTh WJIM HEMPABOMOYHOCTh HOCMpPOeHHOU mModeny o0BbeKTa min cucteMsl. [IpobGiema
COOTHECEHHUSI MOJIy4aeMOr0 Pe3yJIbTaTa C PaHee MOCTABICHHOMN LENbI0 MOPOKIAET LEIbI CIEKTp
BOIPOCOB: KaK BBIOMPATh OYeHOouHble napamempwvl IS TAaKOTO CPABHEHUS, KAKUE OMKIOHEHUs
JOYCTUMBI.

MHorue ucciaenoBaTeln CephbE3HO O0ECIIOKOCHBI BOMPOCAMH BBIXOJA M3 MEPEUYHMCICHHBIX 30H
kpusuca. Tak A.B. boposckux u H.X. Po3os [4,¢.74] ormeyarot, 4ToO:

«a) COBpEMEHHOE COCTOSIHHUE IEAarornyeckoil apryMeHTalMM SBHO HEYJIOBJIETBOpUTEIbHO. OHa
WCIIONB3YET LENbI psAl JIOTMYECKMX CHUCTEM, IOJ4ac MPOTHBOpPEYAIIMX APYr APYry YKe B
UCXOJHBIX MOCBUIKAX...

0) PeanbHas negarormyeckasl 1€ATE€IbHOCTh HE JAET PEIICHHS] BOZHUKIIMX BOIPOCOB, IOCKOJIBKY
camMa  HM300WIIyeT XaOTUYHBIMU U OECCBSI3HBIMM ~ MHHUIMAaTUBAaMM W MHHOBALUSIMHU.
B) [IpoGiieMbl 0Opa3oBaHus SBIAIOTCS CHCTEMHBIMH U YIHPAIOTCA B TVIABHBI BOIPOC — O LIEJSX
o0pa3oBaHU.

CucremHbie TIPOOJIEMBbI OTEYECTBEHHOT'O 00pa3oBaHUs TpeOYIOT U CHCTEMHOTO aHajiu3a Kak
caMoOro Tpolecca, Tak M pe3yJbTaTOB MOACPHMU3AIMU 00pa3oBaHus. Takol CHUCTEMHBIN aHAIHM3
obu1 cnenan  B.A.CyxommusbiM [16]. O koHcratupyet cieaytomiee: «B ®I'OC ucnosb3yercs
NPUMUTHBHeHIIAsA MoJe]qb KOMIeTeHUHn», «B MupoBoii 00pa30BaTeNbHOW IMPAKTHKE TaBHO
MPUMEHSIIOTCSL Topa3fo 0ojiee MCKYCHBIE CHUCTEMbl KOMIIETCHIIUHA, B TOM YHCJIE HCHOJB3YIOLINE
crelMaJbHble METPHKH VIl KOJHMYECTBEHHOH OLEHKH KOMIIeTeHUWH - ueseidl o0y4eHuUs.
Takme cucTeMbl OCHOBaHBI Ha ONMCAHMSX CTAHAAPTH30BAHHBIX O0BEMOB 3HAHHMI,
«...BE€Cb MHUpP BOBJIEUYEH B MNpoLecC NMPOeKTUPOBAHUS 3HAHWN, U OTU 3HAHUS €CTh OCHOBHOM
NPOAYKT M ToBap B oOuiecTBe». BrimenpuBeneHHOe yOeAMTENbHO MOKa3bIBAET, HACKOJIBKO
«1€30pPUEHTHPOBAH BEKTOP MeTOAUYeCKOM padoTbI CHCTEMBI BIIO».
Ecnu cymmupoBaTh NpUBEACHHBIE LUTAThl OE€3yCIOBHBIX AaBTOPUTETOB B OOJIACTH BBICILIETO
npodeccuoHanbHOTO  00pa3oBaHMs, TO Mbl HNPUXOJUM K CIEAYIOIIEMY BBIBOAY SBOJIIOLUS U
nepeHasajka  METOAMYECKOW cHCTeMbl OOydeHMs MaTeMmatuke mnpu  peanuzammuu DPIOC
3aTparuBaer OCHOBHBIE METOJAMYECKHE  TOHATHUS U BCTpauMBaeT B HUX LENbIA psij
WHHOBAILMOHHBIX METOAMYEeCKMX (PYHKIUI, O KOTOPBIX peub OyJeT JaJiblie.

Ho nepen »tum HeckosibKo cioB 00 MHHOBAIMX, O IpoLecce peanM3alliy MHHOBAIUMM U O
MOJIE3HOCTH MHHOBALMIA TJ1a3aMU aBTOPUTETHBIX ydeHbix MI'Y um.M.B.Jlomonocosa [19].
[Ipexne Bcero NPUXOAUTCA KOHCTAaTHPOBaTh  BECbMa HHU3KHMHM TOCYJIAapCTBEHHBIM CIPOC Ha
peanbHble WHHOBallMM B oOjacTh oOpa3oBaHMs M BeCcbMa CKpPOMHBIE IIard B Jiene
UHCMUMYYUOHATbHO20 OOECTIeUeHUs HHHOBALIMOHHOTO oOpa3oBaHus. MHoro mpobieM u B nene
KOMMEpLHAIU3AH  CYIIECTBYIOLETO  HAYYHO-MEXHON02UUecKo20 nomenyuaia B  00IacTu
oOpa3oBaHMs. 37ech pedb HJAET O TpaHCPOpPMAIMU YXKE HUMEIOUIMXCA HCCIeI0BaTeIbCKUX
3aJIe]I0OB B PHIHOYHO-3()()EeKTUBHBIE MPOAYKTHL. YK€ OTMEUEHHOE HaJIMYhe HHCTUTYLHAIHLHOTO
BaKyyMma, Korja (uHalbHbIE CTQJAMM NEIarorH4eCKuX MHHOBALMN OKa3bIBAIOTCSA B MOJOXKEHHUH, B
KOTOPOM HMX HpPOCTO HEKoMy oOecneumBaTh. OJHMM W3 BaXXHEHIIMX OTrpaHUYEHUN mepexona
Poccun Ha WMHHOBAIIMOHHBIM MYyTh pa3BUTUS SBJSETCS ciabocTh mo3unmii Poccun Ha MuUpoBOM
pPBIHKE MHHOBAIIM ¥ BBICOKOTEXHOJOTHMYHBIX MPOAYKTOB. OOBEM MHUPOBOTO PhIHKA HAYKOEMKOU
MIPOAYKIIMK OlleHnBaeTcs B 2 TpuiuioHa 300 mwmapaoB aosuiapos. [Ipuuem Ha nonro AMepuku
npuxogutrcs 39%, a wa nmomo Poccum 0,3%.... [19, ¢.88, A.M.KomranoB]. Ha ¢one sroii
CONOCTAaBUTEIIBHOU KApTUHBI BECbMa TPYCTHO AaHAJIM3UPOBATh IIPOLIECC bakTHyeckoro
CaMOOTKa3a OT (hPyHIAMEHTaIbHBIX JOCTI)KEHHH M MPEHMYIIECTB CHCTEMBI OTEYECTBEHHOTO
oOpa3oBaHHMsl W HalIed METOJMYECKOW HAYKH, KOTOpas OJHAKO HE CMOIJa B JIOJDKHOW Mepe
IIPEICTABUTh HAIly WIKOJIbHYIO CUCHIEMY 6 6Ude, KOMOPbll PAOUKANbHO 611Ul Obl HA MUDPOEYIO
wiKo1y. ABTOpPBI OTUYETIMBO TIOHMMAIOT BECh HDKCHTEIBMEHCKUNA HA0Op TPYAHOCTEH, KOTOPBIA ObI
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MPUILLIOCH npeofosieBaTb B YCIOBHUSX (PAKTUYECKOM TEXHOJIOTMYECKOH MOHOMIOJIUU
HanboJiee Pa3BUTHIX JEPKaB U MPOUCXOAAIIETO OONOHCKOTro mpouecca. CTaBUTCS MO COMHEHUE
BooOmie Hanuuue B Poccuum HalMOHANIbHOH WHHOBALMOHHON CHCTEMbl KaK I€JOCTHOIO
siBjienusi. Kpaitne cradwl ghaxkmopwi, onpenensromye moTpeOHOCTh B CO3JaHAH COOTBETCTBYIOIIMX
UHCMUMYMO8 UHHOBAYUOHHO20 paszsumus. [lox MHCTUTYTaMH B HalleM KOHTEKCTE MOHUMAIOTCS
HEKHE cIoXuBIIUECH "npasuna uepwl", T.€. GopmanbHbie U HehOpMaTbHBIC TPaBUiIa B OOIIECTBE,
B TOM YHCJIE U MEPOINpPHATHS [0 UX YCTaHOBIEHHIO. B mocnmegnue aBaauarh jer B oOiactu
poccHiickoro 00pa30BaHUsS CIOXKWJIACh MOZETb Pa3BUTUS OOpa30BaHUs, KOTOpas B IEPBYIO
ouepelb OMUpaeTCi Ha Gakmopvl, 6000ue HeC8A3aHHblEe C MEXHOLOSULECKUMU UHHOBAUUAMU.
JHpyroii (akrop, 0 KOTOPOM HaJ0 TOBOPUTH OCOOO B AaCIEKTe pa3BUTUS OTEYECTBEHHOIO
o0pa3oBaHusl, - 3TO MEPeXo]] Ha CTPYKTYPY M CTAHAAPThl KANHMTAJHCTHYECKOr0 00pa3oBaHMs
U TIOJHOE HWTHOPHPOBAHUE Hallell  OTEYEeCTBEHHON CHCTEMBl BOCIHTAHHS B  YCIOBHSX
gceoxsamulearoujeli cucmemvl obpazosamenvHulx ycaye. llpennpuHuMaeMble TONBITKH B ATHX
YCIOBHSAX  JOKHUIATHCS ¢dbopmupoBaHus 3pPeKTUBHBIX HHCTHUTYTOB U CHCTEM
HHHOBAIMOHHOIO pPa3BUTHS MOTYT TPUBECTH K OKOHYATEIbHOW yTpaTe€ OCTAaTKOB
MHHOBAIIMOHHOTO TIOTEHIINAJIAa ¥ K HEOOpaTUMOM B CpeTHECPOYHON EPCIEKTHBE JICrPaIallii BCETO
poccuiickoro obpazoBanusa. CreayeT TMOMHUTh O TOM, YTO WHHOBAIIMOHHBIM MyTh Pa3BUTHUS
TpeOyer Oompmmx 3arpar. [Touemy? Ilo MHEHHIO MHOTMX UCTOYHHKOB W3 BCEX WHHOBAIUN
TOJIbKO 5 NPOLEHTOB OKAa3bIBAIOTCSA TMOJE3HBIMHM, a M3 JTUX IISITHU IPOLEHTOB TOJbko 1,7
NPOLEHTOB TOJYYalOT T[IOJIE3HOE  3aBEPIICHHE WM, KaK TNPHUHITO TOBOPUTH YCIEIIHYIO
Kommepyuanrusayuro. pyrumu cioBamu, 99,9 mpoueHTOB BCceX HHHOBALMKA OKa3bIBAIOTCSA
OeccMbICIeHHBIMU. OXHIaeMbIlii TIOJbEM U HWHHOBALMOHHBIA PEXHM pPa3BUTHUS  CHCTEMBI
00pa3oBaHUs WM €€ YMaJoK, [0 MHEHHIO dKcrepToB [19, ¢.66, B.I'. benonumnenkuii] B TO# nin
WHOM  CTENEHH CBS3aH C HeoOX00UMOCbIO coomeemcmayoweln  adanmayuu
UHCMUMYYUOHATbHBIX PAMOK, BO3MOXHO JaK€ HWHCTUTYIHMOHATBHBIX HWHHOBaImil. Jpyrumu
CIIOBaMH, UMEHHO HMHCTHTYIIMOHAJIbHAS CpeJa OKa3blBaeT pelIarolee BIMSHHE Ha XapakTep |
YCIIENTHOCTh  peanu3aluy WHHOBanuid. HaM mpeacraBisieTcsl Aaleko HENpaBWIBHBIM TE3HUC O
Odoconsouwem obpazosamenvbHom pazeumuy. B METOIWYECKOM IUIaHE HaM HE HY)KHa IMpakTUKa
3aMMCTBOBAaHUsI ~ TEXHOJIIOTMYECKWX  HOBOBBeJAeHHMI.  UTo  Kacaercs  3aMMCTBOBaHUs
WHCTUTYLIMOHAIBHBIX pPaMOK, TO  JOTOHSIONIMM CTpaHaM YacTO TIPUXOAUTCS CO3/1aBaTh
COOCTBEHHBIE HOBOBBEJICHUSA JUIsI OOECIEUYEeHUs yCmouuugozo pocma B JIOJITOCPOYHOM
nepcrnektuBe! CAMOE TJIABHOE B mnpoBoauMoM aHanM3e 3akiIrodaeTcss B TOM, 4to Poccus
CpeaM JOTOHSIOIUX CTpaH 3aHUMaeT 0codoe MecTo. Ho He TOJIBKO BCieICTBUE HAIMYMS OOTraThIX
MIPUPOJIHBIX PECYPCOB, HO M Oiarojaps JOCTATOYHO XOPOIIO Pa3BHTON cucTeMe 00pa3oBaHMs,
3HAYUTENbHOMY HaydyHoMYy Oaszucy u TexHonormueckum HOVY-XAY. IlepeuncnenHoe Hacieaue
COBETCKMX BpPEMEH B LIEJIOM HPEJCTaBISIET ropa3fo 0oJiee 3HauumenbHoulil UHHOBAUUOHHbLI
nomenyuan YeM TOT, KOTOPBIM CETOJHS PacIojiaraloT Jpyrue CTpaHsl ¢ conoctaBuMbiM BBII.
Tak 4uyro xe wHamo caenare? Ilpexxnme Bcero co37aTb HEOOXOIUMBIE pamMOUYHbIe
UHCIMUMYYUOHAIbHBIE  YCI06UA,  OOECIIEUHBAIOIINE peaM3aluio ~ WHHOBAIIMOHHBIX
BO3MOXKHOCTEH. VIHHOBamMM  HamO  paccMaTpuWBaTh  KaK OCHOBHBIC JIBHKYIIHE DJIEMEHTHI
HENpepbIBHBIX W3MeHeHUH. COrlacHO 3BOJIOIMOHHOMY TOJXO/AY paccMaTpHUBaeMbIi MPOLECC IO
CBOCH TPUPOAE HCTOPHYCH,- a OTO 3HAYUT, YTO HACTOsIlee M MPOILIOEe B3aMMOCBSI3aHBI.
Crnenyer 3aMeTUTh, YTO SBOJIIOLUS - MPUHIMIIMAIBHO OTKPBITHIA MPOLIECC, KOTOPBI TeHepupyeT
HOBIIIECTBA, HO  MOCJEACTBUS KOTOporo Hempeackasyembl [19.c.95-103, C.Aiixenbkpayrt].
CymiecTByeT CyXJe€HHUE, YTO MHHOBAI[MOHHBIN MOTEHIMA 00pa30BaTeIbHOW CUCTEMbI 3aBUCHT OT
TOr0, Kakoe MPOCTPAHCTBO W  KakWe CTUMYJIBl  3Ta  CHCTEMa  TIPEAOCTABISET ISt
IKCHEPUMEHMUPOBAHUA C ATTbMEPHAMUGHBIMU 603MOMHCHOCMAMU . )KU3HECTIOCOOHOCTh CHUCTEMBI
oOpa3oBaHMsI B 3HAUUTENbHOM CTENEHHM 3aBHCUT OT TOTO, HACKOJIbKO OHAa yMeeT
NPUCIIOCA0NIMBATHCS K OKpYXKaroliel cpene u ee uameneHusiM [10] - camoopranu3anusi CucTeMbl
U ee camopa3BuTue!!

Jlanee mpuBoAsaTCs Haubojee pajuKajdbHbIE AUJAKTHUYECKUE UM METOAWYECKHE HOoGUiecmea B
00J1aCTH METOJIUKH O0Y4YeHHUsSI MaTeMaTHKe (M HE TOJIBKO), KOTOPBIC B ONPEACIICHHON CTETICHH yKe
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OKa3zadM M TNPOAOJKAIOT OKA3bIBaTh BIMSHUE HA  DBOJIOLUMIO  METOJUYECKOW  CHUCTEMBI
oOydeHUssT U O KOTOPBIX HE cleAyeT 3a0blBaTh B O3TO OTBETCTBEHHOE IS HAIIETO
oTeyecTBEHHOro oOpa3oBaHus BpeMmsa. "Killodu kK MHHOBAIIMOHHOMY NPOPBLIBY HAXOAMTCS B
PYKax y4YeHbIX M MNpenojaBaresieil, KoTopbie (GopMHPYIOT MHPOBO33peHHEe M IleJieBble
YCTAHOBKH  HOBBIX nmokoJienmii" [19, c.113, 10.B. }IKOBGH].*

1. KoncTpynpoBanue  CcaMOJOCTATOYHOM MoOJAeJH Y4eOHOTrO Tpolecca - Hapamempuyeckoi
Modenu, COCTOSILIEH U3 TSATH NApaMeTPoOB - yerenoiazavue, OUACHOCMUKA, KOPPEKYus,
003uposaHue, Jjo2uyeckas Cmpykmypa - W HIHAPOKOE MPAKTUYECKOE PACIpPOCTPAaHEHHE TaKou
MOJICNIH B TIPO(EeCCHOHAIBHOM AeATeIbHOCTH yunuTeabcTBa Poccun [2] (pucl).

“C 1990 r. mo 2012 r. NMPOBOAWICH MHOTO3TANHBIA MACIITAOHBIA TNeJaroruv4ecKui

IKCIEPUMEHT M0 aNpoOMPOBAHNIO ¥ PA3BUTHIO NeJaroruyeckux rexnosjoruii B.M.MonaxoBa.
bbuio co3nano 12 pa3HbIX Mojesiell BHeAPEHHUS] TEXHOJOTHH Ha 3JKCIEePUMEHTAIbHBIX
mwiomaakax B Tyne, CumdeponoJie, YiabssHoBcke, Jloneuke, HoBoky3nenke, [IpokonbeBcke,
Kyprane, lllagpuncke, ToabsarT, Boarorpane, Bosukcke, Anmarsl, Kpi3buiopae, Muncke c
y4eTOM MeCTHBIX ycJoBHii M ¢akTopoB. ba3oBbix mkosa 0bL10 6oJiee 200, a Bcero mKoJ,
OCBOMBIIIMX TEXHOJIOTMH, 10 JAaHHBIM oTaeja muceM raserbl "'llemarormyeckuid BeCTHHK'
0osiee 6000. IMpaxkTuyecku Mo OOJBIIMHCTBY NpPeIMETOB M KJIACCOB  OBbLIM CO31aHBbI
COBMECTHO € YYHTEJSIMU 0A30BbIX HIKOJI IKCIIEPUMEHTAIbHbIE IKOJbHbIE TEXHOJIOTHYEeCKHe
yueOHuku. [locsie ux M31aHusl OHU B TeYeHHe PAA JIET HCIOJIb30BAJTUCH, BO MHOTHX HIKOJIAX.
B 1997 r. B HoBoky3Henke Obl1a mpoBefeHa MesKpernoHaJIbHAs HAYyYHO-NPAKTHYECKAs
koH(pepenuus ''llenaroruvyeckne TtexHosaorum B.M.MonaxoBa: MeT0/10/10THsI, BHeJIpeHHUE,
pa3Butue'.
2. Pa3paboTka ¥ BBEJEHHE B YUHTEIHCKYI0 OOPa30BATEIBHYIO CpPEAy TEeXHOJOTHYEeCKO KapThl
- TK xak npoexma yuebnozo mpolecca B IrpaHuliax oJHON yueOHoM Temsbl. (puc.2). EctecTBeHHO,
YTO B OCHOBY TE€XHOJIOTHUECKOM KapThl M OblIa TOJIOKEHA napamempuieckas Mooeilb YIeOHOTo
nporuecca [2] (puc.2).

NapaueTpb
YYEBHOrO MPOLECCA

2. ANATHOCTUKA

TEXHOMOTMYECKAR KAPTA

3.KOPPEKUUA
4. 0O3UPOBAHUE

BuarxocTika
A1l K1
A2 K2

[l03MPOBaHUE CaMOCTORTeNEHO PaGOoTLI

«cTanpapm™ «xopowo» «oTnMiHO»

Puc.1 Puc.2

3. Cepbe3HbIM IIarOM B MeXHON0SU3AYUU U UHCMPYMEHMAIU3ayuu METOINIECKOU CUCTEMBI
cTtaio pgo0aBieHrWe KoMIoHeHTa  "YmpasJjenue'" B momens MCO, mocTpoeHHOH Ha 0ase
munaktuyeckon cucrembl B.Il.becnansko (pme.3). Jlalee  TOMCK HOBBIX UHHOBAYUOHHLIX

CMPYKMyp YAPAGIEeHUeCcKo20 Nnpoyeccd, TPAKTOBKA YIPABICHHS KaK YAPAGIEHUECKO20 Npoyecca
U HCCIICIOBAHUE BO3MOKHOCTEH aBTOMATH3ALMHU YIIPABICHYECKOTro Mpoiiecca (puc.4), nepeBoas
caM TPOoIecC YIPaBICHUS Ha sI3bIK TEXHOJIOTHYeCcKoi kapThl [17], [14].
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MeToaunyeckasa cucrema odyyeHus (npeamety)

OaKTU4YecKoun 3agayim

MpoekT yue6Horo
npouecca

OnpakTnyeckas 3apava PeweHue au

Tpe6osanus MOC,
nepesefeHHble Ha
A3bIK MUKpOLienen B
¢opme pesynerata
=

y4eOHbIN
npouecc

Cymma

oprchopmbl

cofepxaHus
y4ebHo- KnaccHo-
no3HaBaTenbHo ypouHasi;
AesATenbHOCTU YpouHo-

\yvalmxcs /| rpynnosas;

[OvcTaHuMoHHas

Hens-Pesyabrar < 0 ynpaBsreHune |'

Leanb-Pe3yabrar > 0

Y4eOHbIN npouecc MAET HopManbHO

Puc. 3
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TEXHONOIMM3ALMA YNPABNEHYECKOW NEATENBEHOCTU

X1

X3

X4

X5

INlornyeckas cTpykTypa opraHusauum AencTeumn
(8mopasi KorloHKa)

KoHkpetnsauma | Koutponupytowasn | KoppeKkumoHHble
uenemn neAaTenbHOCTb neucTBusA
(nepeasi KO/OHKa) (4yemeepmasi (nsimasi KoroHka)
KOJIOHKa T

) }@&w E’%,q;

N 2

UcnonHuTtenbHasa AeAaTenbHOCTb gl 2

NG

(mpembsi KorioHKa)

Puc.4
4. Co3maHue W IMIUPOKOE BHEAPEHUE CHCTEMbl MNMPOPUIAKTHKH THUINMYHBIX OIIMOOK, KaK
(GyHKIIMOHUPOBAHHE komnonenta TK "Koppexknus", BKIIOYas: CO3AaHHYIO OOJBIINM

KOJUIGKTUBOM yuuTenet Poccum cBoero poja suyuxioneouro TUMUYHBIX — MaTEeMaTHYECKUX
OLMOOK IO KJIaccaM, mexHoao2uto MPo(PUIAKTUKY TUIMMYHBIX omIMO0K. Ocobo cienyer oOpaTUTh
BHUMaHHE HA HaKa3 YYHUTeJIbCTBA METOJMYECKOW HayKe paccMaTpuBaTh MOHSITHE TUIIUYHON
ONIMOKU KaK 00beKmueHulil akmop pazeumus caMoil METOAUKH OOydeHHs mMaTtemaTtHke. [5],
[6], [11].

5. IlHHOBallMOHHBIN BHUJ METOJUYECKOM pPabOThl yUUTENsI C KOMIIOHEHTOM "Jlorm4yeckas
crpykrypa" TK u co3nanume g yuutens ¢ ydyeToM €ro npoQeccHOHaIbHBIX HHTEPECOB
OOBEKTUBHON Memoouku onmumuzayuu 102U4ecKoll CMPYKmMypsbl TEXHOJIOTMYECKON KapThl, U
camMoro peainpHOoro yueOHoro mpouecca. Eme pa3 mocMoTpuM Ha 3T KomMoHeHThl MCO.
"Heanb". Pe3ynbrarel HccaeaoBaHUS B3aUMOCBS3EH CHEAYIOUUX Nap KOMNOHEeHm:. UEelb -
yueOHUK (ero coaep:kaHue), ieab - yueOHasi mporpaMma, 1eib - cucrema mukpouenei TK, nensp -
cogepxxkanue @I'OC, mnpenocTaBUiIM BO3MOXKHOCTb ONMUMUZUPOBAMb JOSUUECKYIO CIMPYKMYPY
yuebHoro npeamera. Cienyer pa3nuyaTh ONTUMAIBHOCTh JJIS YUUTENS M ONTHUMAJIBHOCTH IS
yuamuxcsa. i mocnenHMX Ha NEpBBIM IUIAH BBICTYNAET €CTECTBEHHOCTh UM OPraHUYHOCTh
BBeJIeHUS, (OPMHpOBAaHUS UM  YCBOGHMSI OCHOBHBIX MOHATHHA. OIIEHMB B3aUMOCBS3b IIENU
npeaMera W MHUKponeneil  yd4eOHOW TeMbl, MOXHO Oojee HaryIiJHO W MpPEeJebHO YEeTKO
MIPENICTaBUTh NIAHUpYeMble pe3ylbmamysl 00y4eHusl, IPYTUMH CI0BaMHU, YCTAHOBUTH OJHO3HAYHOE
COOTBETCTBUE MexAy 3asiBiaeHHbIMU Bo PI'OCe xomnemenyusmu u muxpoyenamu. Ilocne
TaKOro METOJMYECKOIr0 aHaJlh3a KOMIIOHEHTa WeJdb MOXHO OOOCHOBaHHO c(OpMyIHpOBaTh U
3aJ]aTh OCHOBHBIE Memoouueckue mpeb6oeanuss K KOMIIOHEHTY cOAep KaHMe:

- JJoOTHYecKasi CTPYKTypa IpeaMmeTa,

- HOMEHKJIaTypa (OpPMHUPYEMBIX KOMIIETEHIIUH,

- BHYTPUIIPEAMETHBIE CBSI3U MOHATUHHO-KATErOPHAJIbHOTO arapara,

- HEOOXOAUMBIM TUIAHUPYEMBI YPOBEHb PACKPBITHS MOHATHIH.

"Conep:kanue". U3 mnpeaplaymero Mbl UMEEM: a) 3aJaHHYIO JIOTHYECKYIO CTPYKTYpY,
0) eaMHUIly COJepKaHUs B BUAE YUeOHOH TEMBbI, B) IUIAHUPYEMbIE Pe3ybTaThl OOYYEHHUS I10
KaXJ0M TeMme, I') YTO U B KaKOH MOCJEIOBATEIIbHOCTH HAJA0 MPOBEPATHh B MPOIECCE H3YYEHUS
TEMBbl U NPU €€ 3aBEPIICHUU.
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['maBHBIE Memoouueckue umHOBayuu. a) SA3BIK MHUKpoOIETeH, ©0) HEOOXOIUMOCTh
NPEJCTAaBICHUS COJIEPXKAHHUS B BHJE, YIOOHOM JUIS IMPOEKTHPOBAHUS Y4eOHOTro mpolecca, Ipu
5TOM BUJ TPEACTABICHUS COJACP)KAHUS IUKTYETCS MOJeNbio0 Oyayiero ydeGHOro mpoiecca
(mATH MapaMeTpoB, KOTOphIE IPHU IPOCKTUPOBAHUH MOCIEAOBATEIBbHO npossisiomcs!), B) B
COJIEp’)KaHUU TPEJCTABICHb TPU COCTABJSIONINX: nep8as — AUATHOCTHKA - 3TO TO, 4TO Oyner
OUAZHOCMUPOBAMbCA, 6MOPAs - NO3MPOBAHUE - 3TO TO, YTO O0ECIICUUBACT 2APAHMUPOBAHHOCHIL
YCHENIHOW IJUArHOCTUKH, mpembs COCTaBIAIONIAs - 3TO KOPPEKUHMOHHAsi NpoduiakTuka
MPOTHO3UPYEMBIX 3aTPYAHEHUH M TUIUYHBIX OMIMOOK IpPU OCBOCHHMU COJCpX aHWSA. BajicHulil
HloaHc: 00s3aTeNbHOE y4yacTHE CaMOro Y4YuTeNlsl W IMpernojaBatesis npu  (GOPMUPOBAHUU U
IIPOEKTUPOBAaHUM cojepxkaHus. FIMEHHO 3TO Ae-(paKTo COBPEMEHHON Memoouueckol Kyabmypbl
npenodasamens!  Hnunoeayuonnoe npedcmaenenue  COAepX aHUs B  BUAE, CIELHUAILHO
[IOAITOTOBJIEHHOM K TEXHOJOTMYeCKOMY MOHHUTOPHMHIY Ka4decTBa €ro yCBOCHHS.

"Y4ueOHbIi npouecc' MpeacTaBISIETCs B BUE MTPOEKTA, COCTOAIIECTO U3 MEXHON02UUEeCKUX Kapm.
Hnnosayuonnvlie mpeboganus: Kaxnas  MHUKPOLEIb ONEPAaTUBHO JUArHOCTUPYETCS, BEAETCS
MOCTOSIHHBI MOHUTOPUHT PE3y/IbTaTOB BCEX JUArHOCTHK M BU3yalH3alUs Pe3yIbTaTOB Y4eOHOTO
mporecca B BHUIE UHOUBUOVANbHBIX — MpAeKmoputi  KaKIoro oOydaeMoro (oOydaeMblii cam
CpPaBHHMBAET >KEIAeMYIO0 TPACKTOPHUIO C PeajbHO BBIJAHHOW KOMIIBIOTOPOM) U CHEKMPAIbHO20
nopmpema 2pynnel B 1IeJIOM (IIpernojaBaTellb MOJy4yaeT ¢ KOMIIbIOTEpa pacrieyaTaHHbIE
METOAMYECKUE PEKOMEHJAUd 1O YJIYYIICHHUIO YK€ HCIOJIb30BAHHOIO BapUaHTa MPOEKTa
y4eOHOro mporecca).

"O0yuyaeMblii" MoIy4aeT BO3MOKHOCTh CAMOCTOSITEJIbLHO BbIOMPATh YPOBEHb YCIEIIHOIO
ob0yyenus. OctanpHble KoMmoHeHTHI MCQO B monHON Mepe o0ecrneynBaroT JUIsi KOHKPETHOTO
o0ydaeMoro ero BbBIOOp YpPOBHS YCHEHIHOCTH. B HWTOre pesko yBenW4uBaeTcsi aKTUBHOCTH U
CaMOCTOSITENIbHOCTh 00Yy4aeMbIX.

"Yuureas' npodeccHOHaTBPHO OCBaMBAE€T BECh CHEKTP  BBIMICMIPUBEACHHBIX UHHOBAYUOHHBIX
MemooudecKux QyHKyuu.

HoBble  acmekTel ~ METOAMYECKHX GYHKIUH ~ TEXHOJIIOTUYECKOM KapThl  MpH
CONMPOBO/IEHUM Y4eOHOro mpouecca: MPOCKTUPOBAHUE, UYTEHUE, SI3bIK OOILICHUS Y4YUTENns U
YIEHUKOB MKy coboii [9].

7. Hcnonp3oBaHue  pe3ynbTaToOB HCCIEA0BaHUN MOJEIIH LeJIOCTHOI'O npouecca
(¢popmupoBanusa komnerenumii, npeacrapieHHbix B @I'OC BIIO, kak NpUHUMIIMAIBHO HOBOTO
Memoouyeckoeo obecneyenus. VIcnonp30BaHHWE — pe3ylbTaTOB  HUCCIENOBaHWN  mpoOembl
MeTOANYEeCKUX (YHKUHMIA MOHUTOPUHIA (POPMHPOBAHUA KOMIETEHUMH TIpY  CO3JaHUU
TeXHOJIOTHYEeCKOr0 MOHUTOPMHIa B (OpME KOMIBIOTEPHOH CHCTEMbl AHAJIUTHYECKOWH
00paldOTKHU pe3y/IbTaTOB TUArHOCTUK, OCHOBAHHOW Ha MPUHYUNUAILHO UHOU NpUpooe OYeHKU,
OpraHMYHO  COEIWHUBIIEH B cebe mpouecc  (QOPMUPOBAHUS KOMIETEHIMH W IPOLECC
YCTAHOBJICHHUS CAMO20 (DaKma c@opmMuposanHocmuy KOMIETCHIIUH, e¢ MOJIHOTHI U ypoBHs [8], [9]

(puc. 5).
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8. MHccrnenoBaHue COBPEMEHHBIX NpoOieM WKONbHO20 U 8Y308CKO20 Y4eOHUKOG: aCHEKThl
TeXHoJMoTM3au W uHpopmaruzauuu.  Co3gaHMe  NPUHIMIKAAIBLHO  HOBOM  MOAEH
TeXHOJIOTHYECKOr0  IIKOJBHOI0  y4eOHMKAa 10 MAaTeMAaTHKe  IOJHOr0 WHUKJIA U
HKCHEPUMEHTAIBHOE YTOUHEHHE HOBLIX MemoOUudeckKux @yHKyuul TAaKOTO y4eOHMKa B OTIUYUU
ot koHuenuuu B.B.Boeonuna u Bi.B.BoeBoauna snextpoHHo#l sHiukionenun "JIMHEAJL".
Ilonupli yuxkn TOApPa3yMEBAET B TEXHOJOTHYECKOM Y4YEOHHKE COCAMHEHHE B €IMHOE LIEI0oe
¢dopmuposanue xomnetreHui, 3agaBaeMbix OI'OC, U TEXHOJOTUYECKUA MOHUMOPUHE KadeCcTBa
(bopMupyEeMBIX y KaX10ro o0ydaeMoro Tou wiu nHoM komnerenuuu [9], [13], [15].

9. Busyaausanuss HMHQOPMALUM TEXHOJOTMUYECKOTO MOHUTOPUHIA JUISL YUUTENS M ydaluxcs,
Ui TIpernofaBarens M CTyAeHTOB. Oco00 NPUHIMNHMAIBHO TPU BHU3YAIM3alUU  00SM3aTEIBHO
YUUTBIBATh PpA3IUYHBIE YHKyuu euzyarusayuu uxngopmayuu  OTIEIBHO JUIsl Y4WUTENd U
OT/ICNIBHO JIJIsl y4yanuxcsi, AJsl npenojasarens u cryaeHro! [[5], [13].

10. MmuoronerHee  uccienoBaHMe  (pyHIAMEHTAIbHOM MPOOJEMbl  MHCTPYMEHTAJIU3ALMH
MeTOAUKH Oo0y4YeHHs] MaTeMaTHKe B IUIaHE yXoJa OT MNPUOJMKEHHbIX WM  '"BOJIEBHIX"
peleHn JUIaKTUYeCKUX M METOJUYECKUX 3a/ad U IEepBble SKCIEPUMEHTAJIbHbIE MONBITKU
peanu3aluy Uaeu aJropuTMHYECKH - TOUYHOTO PellleHHsl BbIIICyKa3aHHbIX npoOiem. [2], [14].
B 2010 r. pextop MI'Y akagemuxk PAH B.A.CanoBHuumii, BeicTynias Ha BcepoccuiickoM cbesje
yuuTene MaTeMaTuku, oOpaTui BHUMAaHHUE HA TO 0OCTOSTENBCTBO, YTO JI0 HEJJAaBHETO BPEMEHU B
MaTeMaTHKe OoJIbLION KJlace 3aJady He uMell «(popMyJIbHO-TOYHBIX» pelleHuid. B maremartuke
"..3ama4yM, paHee HEe pemaBmuecs «HOPMYJIbHO-TOYHOY», CTalld HCCIEAOBATHCS CETOJHS
«KOMIIBIOTEPHO», T.€. MPHUOJIMKEHHO, a 3aTéM Ha 3TOM OCHOBE 4YacTO YAAETCs clellaTh CTPOro
MaTeMaTHUYeCKU JO0Ka3aHHbIE BBIBOABI. T€M CaMbIM, MOCTEIEHHO PACHIMPSAETCS U MEHSETCS CaMo
MOHATHE JOKa3aTesnbcTBa. [losABIAIOMIAsACS IHCKPETHO-KOMIIBIOTEpHAs COCTABIIAIOINAs —CTalla
JIOBOJIBHO 4YacTO paccMaTpUBAThCS Kak HEOOXOAMMBINM MEpBbIM A3Tam HCCIeqoBaHUM  0co0o
CIIOKHBIX HayudHBbIX 3aj1ad. B mociemHee BpeMsl CYHIECTBEHHO BBIPOC IPOLEHT «KOMIIBIOTEPHO
yraJlaHHbIX», @ TOTOM CTPOTO MaTeMaTUYeCKH JI0Ka3aHHbIX TeopeM" [4, ¢.10-11].

11. Peanu3anusi KOHLENTYaJIbHOM WAEH UCIOJNb30BaHUS KaTeropuu "3aJaHHble CBoiicTBa"
IpU TPOEKTUPOBAHWU METOIMYECKUX CHCTeM. Pa3paboTka TeXHOJIOTHM NPOEeKTHPOBAHUSA
MOJIEJIN TIEeJarorH4eckoro o0beKTa ¢ 3aJaHHBIMM cBoiicTBamu. Hamomuum, uto B 90-€ rojsl
MUHUCTEpPCTBO  MPOCBEUIEHUS] B TEYEHUH psifa JIeT Tak M HE CMOIJIO TMepelTH  Ha
nBeHaauatuieTky. Ilouemy? OHUM U3 OTBETOB MOXKET OBITh TO, UTO HEOOXOJMMAas JUI Mepexoaa
TEXHOJIOTHUS TOJIKO Hadvaja cozmaBathcest [6], [7].

12. Kanonu3auuss (GopMyJIMpPOBKM MeETOAMYECKHX H [IMIAKTHYECKHX 3a/a4 M npodjem.
Ilenp KaHOHM3ALMU - MpeNeIbHO OJIHO3HAYHO OIPEAETUTHCS C MOCTABIEHHBIMU  3ajadyaMu
UCCIIEIOBaHMs, T.€. YETKO IIOHMMaTh, YTO XOTUM IOJY4YUTh B pe3ysbTare pemeHus! OT1o
(bakTUYeCKH CTalo  npedmeyelr BO3HUKHOBEHUS Jpyroil He MeHee (¢yHIaMEHTAJIbHON U
COBPEMEHHOM MJEU CO3/1aHHS TEOPHH ANAAKTHYECKOI0 pe3y/abTara.

Hano: cJieylonue 3aJiaHHble CBOMCTBA MO/Ie/IM 00bEeKTA!
1)...
2)...
3)...
Heo06xoaumo Mopenb memaroru4eckoro oOBeKTa, KoTopas oOiamana Obl BCEMU
MOCTPOUTH: Harepe/ 3aJaHHbBIMU CBOICTBAMM.
Oma KaHOHU3Upoeannas ¢opma u 3a0annple CEOICMEA TIPOCKTUPYEMbIX

MeJJarOTHIECKUX OOBEKTOB B MHCTPYMEHTAIBHOM TUIAKTUKE JODKHBI CTaTh OCHOBOIIOJIATAIOIINM
U CHCTEMOOOPA3YIOIIUM MEm000102u4eCKUM OCHO8AHUeM I PEUICHUS 3a/1ad MOJICPHU3AINN U
JUTSL CO3/TAHUS TUTAKTHIECKOTO HHCTPYMEHTAPHSI.
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13. Paspabotka " BHEJIPEHHE B HKCCIICIOBATEIHCKYIO MPaKTUKY
YemoblpexImanHoz0 npouecca  AITOPUTMHYECKM -TOYHOTO PpelleHHS] MeTOAHYEeCKHX H
AUAAKTHYECKHX 33124 M nmpodJieM. VIMEHHO C 3TUX YEThIPEX STAlOB HAYUHAET MPOJLYKTUBHO
paboTtaTh  CTPYKTYpa  IrOPUTMHUYECKH-TOUYHOTO PpEIICHHUs,  CYIIECTBEHHO  yCHJIMBas
onpeoenreHHOCMb CaMOro Mpollecca METOAMYECKUX M TUIAAKTHUYECKUX HCCIIeT0BaHUMI:

Ilepevii 3man. I[locmpoenue  nepeOHAUATILHOU MamemMamuyecKoil Mmoodeau BO3MOXKHOTO
pelIeHus JUIaKTUYECKOM 3a1auu.

Bmopoit sman. "BuympumooenvHule ucciedoganus’’ TTyOMHHBIX 3aKOHOMEPHOCTEH TMOBEICHUS
MOJIETIM TeJarornyeckoro oobekra B "paboueMm HCCleqoBaTeIbCKOM Moje", B pe3yibTaTe 4ero
MOJly4yaeM  CYIIECTBEHHO YTOYHEHHOE TMPEICTABICHHE O NoGedeHuu  MPOCKTHPYEMOTo
MeJarornyeckoro 0ObeKTa.

Tpemuit sman. Cneyuanbho 0peaHU306aHHbII '"HAMYPHBIIL NeEOA202UYECKUIl IKcnepumenm' u
ynpaegnenue e20 NposedeHueM, B 3aJaud KOTOPOTO BXOAUT TPOBEPUTh B PEaJbHOU
0o0pa3oBaTeNbHOW MPAKTUKE OCHOBHBbIE MapaMeTpbl CYIIECTBEHHO YTOYHEHHOW MOJIENHN
MeJaroruyeckoro 0ObEKTa Mocie BTOporo 3rara.

Yemeepmutii sman. "Muozonapamempuueckana 3IKcnepmuza'’ TOTYYCHHOTO IUIAKTHYECKOTO
pelIeHUsT Ha  A0eKBamHOCMb Hanepeo 3Ad0AHHbIM —CE0UCMBAM, KOTOPBIE COICp)KAaTCS B
roCyJIapCTBCHHOM 3aKa3e Ha MojepHu3aiuio [14].

14. Peanuzanus uen o HEOOXOJUMOCTU U BXKHOCTH ''BHYTpMMOIEJILHOIO HCC/Ie10BaAHUA"
MOBEJICHHS CIPOCKTHPOBAHHOW MOENH IMEAarorHuecKoro 00BbeKTa. ITO MPUHIMIHAIBLHO HOBBIN
MOAXO0JlT B METOJUYECKHX HCCIICJOBAHUSX, TMO3BOJSIONIUN BBIABUTH IENbIH PA OCHOBHBIX
napamempog TOBEICHHSI MOJEIH MEeAarorHueckoro o0beKTa B 00pa3oBaTEbHOM MHPOCTPAHCTBE,
ONTUMU3UPOBATh YUCIO OTUX I[apaMeTpoB, OOECIEYMB BO3MOXKHOCTH aJCKBATHO COOTHECTH
MOJIy4aeMbIe PE3yJIbTaThl C MOCTABJACHHBIMH IesisiMu [12].

15. KonuentyanbHoe obocHOBaHMe M peanu3auus uaen '"HarypHoro jskcmepumenTa', s
KOTOPOTO JIOJDKHO CTaTh OOS3aTEIBHBIM JCeCKoe U Cmpocoe 3a0anue yCIOBUHA OpTaHU3aIUH U
IPOBEICHUE  TE€Jaroru4eckoro  SKCIEePUMEHTA. Cmanoapmuzayus OCHOGHBIX 3a0a4 U
npoyedyp ''mamypnozo rxkcnepumenma'’’ C MOJEIBIO TE€IArOTUYECKOr0 OOBEKTAa B PEATLHOM
00pa3oBaTeNbHOM  MPOCTPAHCTBE  TOBBIMIAET BEPOSITHOCTh  TONYUYEHHUS  UCCIIeoBaTeleM
oocmosepnovix  Oannvix [14].

16. Boiaikenue, o00CHOBaHUE U peanu3anus uien ''MHoromapamMeTrpu4eckoi 3KcnepTusbl”
MOJTyYEHHOTO JMIAKTHYECKOTO  pe3ynbrarta. 'MHoromapaMmerpuueckasi JKcmepTusa'
IUAAKTHUECKUX  Pe3yNbTaToB (PYHKIMOHUPOBAHUS MOJENH IMeJarornyeckoro oObeKTa Kak Ha
ATAIe BHYMPUMOOEILHO2O UCCIe008aHUs TIOBEACHUS MOJICIH, T.€. TEOPETHUECKOTO MCCIIEeIOBAHNS,
TaKk U Ha ITAle HAMYPHO20  IKCHNEPUMEHMA, CNOCOOCMEYem CYUeCmEeHHOU 00beKmueu3ayuu

OUOAKMUYECKO20 pesyivmama [14].
17. Peanuzanus uen Oudakmuueckou ONnmuMaibHOU a0anmueHol CUcmemvl NPOEeKMUpo8anus
npoyecca Mmooepruzayuu - JICM, Kkak CcBOero poja HOBOIO CTPYKTYpHOIO IeHTpa

ynpaBJieHYeCKHX MPOLECCOB MMPOXO/ISICH MOIEPHU3AINY CUCTEMBI 0Opa3oBanus [3] (puc. 6).
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18.

——

BEKTOP [IOCJIEJOBATEJIBHBIX 3TAINIOB, ONPEJEJSIOIUX NPOLECC JONTYCTUMBbIX KOPPEKLIHIA,
BEAYLIUI K ONITUMAJILHOMY ®YHKIIHOHUPOBAHUIO OBBEKTA

BEKTOP, OGECHHEYUBAIOIIIMU JETEPMUHUPOBAHUE

NEJN U OBCJIYXUBAHUE ITPOLIECCOB CAMOPA3BUTUSL

LlenoctHOE

COBPEMEHHON MOJeJIM METOAMYECKOH CHUCTEeMbI

) \]\ TIPOLIECCEI [—
Onpenenenne Onp Omp IpoexkTnpoBanne
HeJIeBOI'0 MHOKeCTBA JAHIAKTHYECKHX BO3MOKHbIX pe3yibTaroB nporpamMmmsel
yCJ'lOBl/lﬁ CHCTEMHBIX CHCTEMHBIX KOPPEKIUHOHHBIX
0 ii 00bekTa | n ii JeicTBHI
Pecypcbt pornoctuyeckast | BosmoxuocTH TIpoexTupoBanue Cucremaruzarims Obecneuenne
Mojiellb | pecypcoB pacmpeeneHus. TapaMeTPHYECKUX pecypcamu
pecypcos M3MEHEHHI
Hndopmanuonnoe | BepoarHocTHAs Konuentyanbnas | [Ipoextnposanue DopmupoBaHHe O160p CHCTEMHBIX
TIPOCTPAHCTBO OLIEHKA Mojeb | MEPCIEKTHBHBIX ¢ 0 u i, He
Q TIPOrHO3UPOBAHMS CHUCTEMHBIX TIOJISt pe3yJIbTaToB JaBLIMX
2 JOCTUKECHHA LETH H it B TIPOTHO3UPYEMBIX
i KOMIIOHEHTaX H3MEHCHHUI PE3YJIBTATOR
> Komanant TIpodeccronanbroe IIpeamernoe HeTpyMeHTANbHAs | DuKcais ITIporpamma
; HenoJHuTeNei oﬁyqel-me KoMmauJ | nose Mo/ieJ1b | PE3YJIbTaTOB JIMKBUAAUHH
> HCTIOTHATENeH TIPO(eCCHOHATBHOM M3MEHEHHil M HX | HECOOTBETCTBHIt
=) JIeSTENBHOCTH aHAH3
S HCIIONHHUTENEH
OdpaTtHasi cBsI3b Omp Omp JIMnaKTHIeCKHi lonuTopuHroBas | CrcremaTH3anus
ONTHMAIIBHOM MapaMeTPHYecKoro | MHCTpyMeHTapHit Mojieb | pesyibTaToB
byHKIHH obparHoii | kpuTepus TIPOBEJICHHS JIMATHOCTHKA
- CBA3H JIOCTHUAKEHHUSA LIC/TH JHUarHOCTUKH
7 Heonpeneaennocru | Ipor p OnbIT IMKBUIALMK HNmerommiics Cnﬂemmzauﬁ\ PediexcuBnas
H TIPOTHBOpEYHSA B BKTPyJIHEHPIﬁ BO3MOKHBIX ANropuT™M UMEIOLIHUXCA Moaeb
pesyabTare HEJIOCTAaTKOB YCTpaHeHHus IrOPHTMOB st
HEA0CTAaTKOB HeﬁTpanmaunn
HUMEIOIIHXCS
HC/I0CTATKOB
Puc. 6 o
OCMBICJICHUC, CHCTEMATHU3alusid U MCTOANYCCKHNHU aHaJIu3
BBIICTIICPCYNCICHHBIX  ITPOMECKYTOUYHBIX PE3YyJIbTAaTOB  3BOJIIOLUU C ILCJIbIO

CO3JaHus
oﬁyqemm MaTeMaTHKe ¢ 00s3aTelIbHbIM

MEXHONOSUYECKUM —~ MOHUMOPUHZOM U HOBOU CMPYKMYPOU YAPAGIEHUs, U  00S13amelbHblM
6bI600OM HA NEUAmMb MEMOOUYECKUX PEeKOMEHOAYull Npenodasamento Nno ONMuMUAyUU KAk
APOeKma, max U camo2o y4eOHo20 npoyecca, u npedoCmAasieHue KAXCOOMY CMYOeHmy e2o
unousuoyanvrou mpaekmopuu ycnexos [7], [8] (puc.7).

PE3V/IbTATbDI
ANATHOCTUK

YYEBHbIN
NPOLLECC

MOHUTOPUHI YNPABJTEHUE

YNMPABJIEHYECKUWUWA NMPOLUYECC

Puc. 7
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19. JdaabHeiimas HHCTPYMEHTAJIU3AUNS AJTOPUTMUYECKN-TOYHBIX pelieHui
AUJIAKTHYECKHX 3a/1a4.

HccnenoBanue rayOMHHBIX 3aKOHOMEPHOCTEH mpoliecca 00ydeHus: OCTaeTcs MO-MPeKHEMY
akTyanpHblM. CeromHs Ha mexmare MI'Y wHccinenyroTcss KOMIBIOTEPHBIE HMHTEIUIEKTYallbHbIE
CUCTEMBI, CBA3aHHbIE C YUeOHBIM mporieccoM. DaKTUYECKH UX MOXKHO KJ1acCu(UIUPOBATh MO TPEM
HAIPABIICHUSIM . PACHO3HAIOW{UE CUCMEMbL, OYyMAlOujue CUCHeMmMbl, 00yualoujue Cucmembl.

llepsoe mnanpasnenue «Yuednwlii npouwecc — Kak ueneHanpagieHHoe pPACnO3HAGAHUE
00pazoe oudakmuyeckou ungopmayuu». B oreuecTBEHHOM 00pa30BaHUU STOMY HAIPABICHUIO
MTOJIOXKUJIM HAavyaJlo M3BECTHBIE MHOHEepckue padboTel M.M. bonrapma (60-e rr. XX B.), KOTOPBIA C
IIOMOUIbI0 HeWpoceTeBbIX Mojenel (mepuentpoHa @. PoszenOnarra) peanns3oBan MporpaMMbl
«Apudmeruka» (pacro3HaBaHUE YMCIOBBIX TaOIUI, MOCTPOCHHBIX MO Pa3HBIM apu(PMETUYECKUM
3akoHaMm) 1 «['eomeTpus» (pacrno3HaBaHHE TE€OMETPUYECKHX 00pa3oB B BHUJIE OUIOJSPHBIX KIETOK.
XodYeTrcsi HAlOMHUTh OJWH M3 pe3ynbraroB M.M. boHrapna, KOTOpbIi OYKBaJIbHO OIIEIOMUIT
MaTEMaTHUYeCKyl0 M IPOrPaMMHUCTCKYIO0 OOIECTBEHHOCTh. Peub 1ja O pelieHuu 3aaadu
pacrmo3HaBaHHsl  DJIEKTPOHHBIMH  BBIYUCIUTEIBHBIMU  MAIIMHAMU  (TOM  SIIOXH) uudp,
MIPEIOKEHHBIX MM B pyKonucHoM Buje. M.M. bonrapa mnpenbsiBuil 610Ky BBoAa HUH(pOpMaLuu
800 cambIXx pa3HOOOpa3HbIX HauepTaHUU HUPPBI «2». CeroaHss MOXHO JIHUIIb JOTAIbIBATHCS,
KaKUX TOJbKO «Kapakyijei» He Obulo B 3TOM MHOecTBe. OBM TOnbKO B BYX cilydasx He
pacno3Hana mudpy «2», a B 798 cnydasx oJHO3HAYHO omepupoBana c mudpoi «2»! K coxanenuro,
M.M. bosrapn He cMor 3TH pabOThl MNPOAOJKUTH, KU3Hb  albIIMHUCTa OOOpBajach IpuU
BOCXOJeHuHU B ropax Ilamupa.

Bmopoe nanpasnenue — 3T0 «noHumanue) TOCTABICHHOW 3a7aud IOCPEICTBOM H3BIICUCHUS
CEMaHTUYECKOI'O CMBICJIA U3 TEKCTOB U YEPTEKEH.

Tpemve — oOyyarolue CUCTEMBI, MOOeaUpyloujue NeATeIbHOCTh YUUTENSI U YPOBHU MOJATOTOBKU
ygamuxcs [4].

Cnenyer 0co00 NOTYEPKHYTh Ba)XXHOCTh HMHCTPYMEHTAIM3alMM B TaKoW 00JIacTH Kak
reoMeTpust — 00JIacTU B CUITY psila OOBEKTUBHBIX M CYOBEKTUBHBIX MPUUWH TPYJHO MOAAIOIIEHCS
MHHOBaIlMOHHOMY pas3Bututo. Emie I'. bupkrodd, roBops o ClIOXKHOCTH Ie€OMETpHUM, OTMeuai:
«...YcBOEHHE M IPOBEpPKA €€ HMCTUH BKIIOYAIOT TPYAHYI 3a7ady KOOPAMHALMM HECKOJIBKHUX
yenoBedyeckux crnocobHocrei» [20]. IlpeonmosnieHne TpyAHOCTEH HWHHOBALIMOHHOTO Pa3BUTHS
TreOMETPUM MBI YBSI3bIBa€M C (OPMHUPOBAHMEM Y UIKOJbHUKOB alre0po-reoMeTpHYecKoro
MbIlIeHHs. AnreOpa U TeoMeTpus - 1Ba BaXKHEHIINX B3IJIsAa HA MaTeMaTUYeCKue MpoOIeMbl, OHU
YacTO UTParoT B3aMMOJIOTIOJIHSAIONIME POJIM: TeOMEeTpus Mo3BosseT "yBUIeTh ujaer'", a anrebpa -
MOABECTH TMOj He€ HeoOxomumyro ¢opManbHyl0 0a3y, pa3Buth €€ W 0000muTh. MMeHHO
TFApMOHUYHOMY COYETaHHIO 3TUX MOJXO0/10B 00s513aHa CBOUM YCIIEXOM ajredpanyeckasi FeOMeTpusl.

N.®. [lapeiriH Ha3bIBal T€OMETPUIO «BUTAMHUHOM JUISI MO3ra» M YTBEPKIAL: «...
Ilepsonayxa, Komopoul A6Aemcs 2eoMempus, HNOAYYULA HOBbIU MOAYOK K pA36UMUIO, KAk
00pazosamenvublli npeomem U Kax HayKkda, 01a200apsi camvlM COBPEMEHHbIM KOMNbIOMEPHBIM
mexnonoeuam..»[21]. Tlozuumus WN.®. IllappiruHa BO MHOrOM CHpaBeIMBa - MPUBJICYCHHE
MOMYJISIPHBIX TMPOTPaMMHBIX TAKETOB, CPEJACTB HH(OPMAaTU3ALMU, AITOPUTMUYECKHUX METO/0B
HCCJIEIOBaHMs U B CAaMOM JIEJI€ 3a4acTyl0 ITOMOTAET BCKPBITh PsiJi MHTEPECHBIX 3aKOHOMEPHOCTEN
(cTporoe  OKazaTenbCTBO KOTOPHIX, TE€M HE MeHee, Heo0X0oaAumo), chopMyIHpoBaTh
HeCTaHAapTHBIE TUMOTEe3bl W T.m. [22]. [lapamnenbHo, TOBOpsl O Mpolecce OOydeHUs, CIeayeT
BCELIEI0 OCO3HATh M BAXKHOCTb MOCTAHOBKU aKleHTa (B HYKHOE BpeMs M B HY)KHOM Mecte!) Ha
peleHre 3ajady MHOTOILEJIEBOTO HCIOJIb30BaHMs, 4YTOOBI MMETh BO3MOXKHOCTb CHUCTEMATHUECKU
JIEMOHCTPUPOBATh YYalllUMCS WHTErpaTUBHOCTb MaTemaTuueckoro 3HaHus. HeoOxonumo Taxxke
Oosee aKTUBHOE BHEJIPEHUE MPOTPECCHUBHBIX JIOKAIbHBIX METOJMK, OCHOBAHHBIX Ha
«KpaeyroJbHOM» JUIsl MaTeMaTUKU (PaKTope HarjggHOCTH B OOYy4eHHH — CBOEOOpa3HbIX
«UHCTPYMEHTAJILHBIX MEXaHU3MOBY BHeApeHUs HarsiiHoctu [23], [24].
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MaJsiousBecTHbIH (paKT HcTOpUHU co3aanust «Apupmeruxkun» JI.D. MarHuukoro
P.A. Cumonos

Jleontnit @umunmoBuu Marnunkuii  (1669-1739) wu3BeCTeH Kak aBTOp 3aMedareIbHOMN
MaTeMaTHUYeCKON SHUUKIoNequu «Apudmeruka», uznaiHoi B Mockse B 1703 .k, «ApudpmeTHKa»
BKJIIOYaJla 3HaHUS 1O apudmeTruke, anredpe, TEeOMETPUH, TPUTOHOMETpPHUH, (U3HKe,
HaOJIIOAAaTENbHOM aCTPOHOMHUHM, MOPCKOM HaBWTanmuu, reonesuu u reorpadpuu. M.B. JlomoHnocoB
Ha3Bal «ApudmeTnky» MarHuikoro «BparaMd CBOEH ydeHOCTH», Hapany ¢ «l'pamMMaTHKOID»
Menerus Cmotpuukoro u «Ilcanteippio pupmorBopHOi» Cumeona Ilononkoro. «Apudmerrxan
Marsuixoro — yAuBUTENIbHBIH (PEeHOMEH pycCKOI KHIKHON KynbTypbl. OHA PU3HAETCS «OHOM U3
caMbIX 3aMeyaTelIbHbIX KHHUT, CO3JaHHBIX pycCKMMHU aBTopamu B TeueHue XVIII BEKa...».
Cunraercs, 4To «BOMPOC O 3apyOeKHBIX KHUIaX, KOTOPBIMU pacrosarajl MarHuikui, uccieioBaH

2 ¢

He 10 KOHI@a»". B 9Toil cBsi3u 3aCIy’)KHBAaeT BHUMAHMUSI BOMPOC O “HEKOTOPOM HHO3eMIe”, “4T00

! Cm., Harp.: /Jenman U.A. JI.d. Maraunkuii // /lenman U.A. Vctopus apudmMeTuxu. 2-e¢ u3I.
M., 1965. C. 341-353; FOwxkesuu A.Il. «Apudmeruka» Marnutkoro // FOwrxeeuy A.11. icropus
matematukun B Poccum gmo 1917 roma. M., 1968. C. 58-71 Cumonoe P.A. 300 ner
«Apudmeruke» Jleontust Maruunkoro // Hayunas kaura. 2003, Ne 3/4. C. 68-76, nepeneuarka:
Cumonos P.A. 300 ner «Apudmeruke» Jleontuss Maruunkoro // Cenurep — ponuna JI.O.
Marnuikoro, nepBoro Bbiaatomerocs pycckoro yuutens. Crapuna, 2010. C. 60-70; Cumonos
P.A. Jloructuka B «Apudmeruke» JI.D. Marnunkoro // Pycckas peus. 2004, Ne 2. C. 103-106;
bynanun J[.M. Maraunkuit Jleontuit ®ununnoBud // CioBapb KHI)KHUKOB M KHUKHOCTHU
Hpesueti Pycu. CII6.., 2004. Bwmr. 3, gacte 4. Jlonmonnenus. C. 481-487; I'nedenxo B.B.
«Apudmeruka» Marauukoro // Inedenxo b.B. Ouepku mo ucropun marematuku B Poccun /
Ipenucn. n xomment. C.C. Jlemumoma. 2-e u3n. M., 2005. C. 53-68; Cumonos P.A.
[Ipensictopust 3HameHuTor «Apudpmerukn» JIL.O. Maraunkoro (Mocksa, 1703 r1.):
MaJIOM3BECTHAsI apuPMeTHIECKass PyKOMUCh «HEKOoToporo nHozemiay // Xl Mexnaynapomnas
Hay4Has KoH(pepeHuus mo npodiemMam KHUTOBeAeHUs: «KHura B MHGOpMAImoOHHOM 00IIIECTBE»
(Mocksa, 28-30 ampenst 2014 r.): B4 4. M., 2014. 4. 1. C. 95-98.

2 I'nedenko B.B. «Apudmernka» Maruuuxoro // I'nedenxo B.B. Ouepku 1o HCTOpPHH MaTeMaTHKu B Poccum. 2-¢ u31.
M., 2005. C. 53.
® FOwesuy A.I1. HUcropus matemaruku B Poccuun 1o 1917 roga. M., 1968. C. 61.
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eMy reyvararb KHUTHU apudMeTukn”’, OOCY)KIaBIIMICSI B MHChbME Jbsika A.A.
Kyp6arosa mapio Ierpy | ot 22 mioms 1701 roxa’.

Hcropusa ¢ apudmMeTukoil «HEKOTOpOro MHO3EMIa» ObUla HPUMEPHO TaKoW (HACKOJIBKO
MO3BOJISIOT UCTOYHHKH ): MHO3EMEI[ XOTEJ, YTOOBI €ro KHUTY u3Aaiu B Poccun 3a rocyiapcTBeHHBIN
cueT M 3amatwin roHopap. A.A. Kyp6aroB ke npeanaran pa3peliuTb HHO3EMIy IledaTaTb KHUTY
3a CBOM CYET, a TOHOPAPOM CUMTATh MPUOBLIb OT €€ MpojaxHu. JJomyckas, 4To HHO3EMEL] OTKAKETCS
OT TaKOro HeBBIrOJHOro BapuaHTa, A.A. Kyp6atoB moroBopwics ¢ JI.dD. MarHumkum, 4To TOT
HaNMIIET AaHAJIOTUYHYIO KHHTY, TpPUYEM, 3a LeHy Oosee, 4yeM MpPHEMJIEMYIO, 110 CPaBHEHUIO C
npearnoiaraBiieMcs: ToHopapoM uHo3zeMuy. M3 nucema cienyer, uro A.A. Kyp0aros it paboTbl
Maruaunkoro Haja apudMeTUKol mpemoctaBmsl cBoi oM («M mo moemy, rocymapb, yooromy
CTapaHUIO OH, JIeOHTHH, counHseT y MeHs B JoMe»). KypbaTtoB cuuran, 4To KHUra MarHuukoro
MIPUHECET BBITOAY Ka3He («...OT yero mpuOBITOK OyAeT TBOCH rocyaapeBoil Ka3He, a He HHO3EMILY
TOMY»).

Bpocatorcst B rma3a aBa ¢akrta, OTMEUYEHHBIE B NMUCbME, Ha KOTOpBIE, KaXKETCs, HE ObLIO
oOpamieHo B ucropuorpaduu aomwkHoro BHuMmanud. Ilepserii: KypOatoB Opanm k cebe gomoit
PYKOIMCh MHO3EMIIa U AaBaj ee ais nzydenuss Maruunkomy («Kotopyro eBo KHUTY Opai s Kk cebe
U Ka3aJl UICKYCHBIM BO apudmeTruke u reomerpuu JIeoHThio MarauTckoMy ¢ TOBapbIILn»). Bropoi:
PYKOIIUCh «MHO3EMIIEBON KHUTW» ObljIa HAIMCAHA Ha MIJIOXOM CIIaBSHO-PYCCKOM SI3bIKE, U €€ CMbICII
He Obul moHsATeH («...Ta eBO HMHO3eMIlOBa KHHUra IpEBEJCHAa Ha CIAaBSHCKUM JHaJIeKT 3110
HEUCIPAaBHO, M pa3yMEeTb HEBO3MOXKHO...»). Kpome TOro, B Hel OTCYTCTBOBaJM JaHHbBIE IIO
reoMeTpHH, Ha0Ir01aTeIbHOM aCTPOHOMMHU, HABUTAllMK U JIp. BOIIPOCAM.

Ot (pakTBl TOBOPAT O TOM, YTO JUIS BBIHECEHHS CYXICHHS 00 «HHO3EMIICBOH KHHIE
MarsunkoMy MpHUIUIOCH MHOTO IOpaboTaTh HaJ HEW: HO-BUIMMOMY, CYILECTBEHHO YTO-TO
YTOYHUTb, TILATEIBHO pa3o0paBIIMCh B COJIEPKAHUU. B yCIOBHSX CKaThIX CPOKOB, CBSI3aHHBIX C
OTKpBITHEM OCHOBaHHOM B sHBape 1701 r. MaremaTuko-HaBUraukom IwwKonsl B MoOCKkBe U
BO3MOXXHBIM NPUMEHEHUEM B HEl «ApPUPMETHKU», TOIMYCTUMO MPEANONIO0KUTh, YTO MarHuukui
IIPU €€ COCTaBJIIEHUU B 3HAUYUTEIBHOM O00BEME MOI MCIOJb30BaTh 3alMCH, 00pa3oBaBIIMeCs IpU
paboTe HaJl KHUTOM MHO3EeMIIA.

B yka3aHHOH CBs3M 3aCily’KMBaeT BHUMAaHHs MHTEPECHBIN pe3ynbTaT, KOTOpbIM nosyywsi B.E.
[IpynaukoB npu aHanu3e KHUTH Marnunkoro. Oxazanoch, 4YTO aBTOp HayaJbHOM 4YacTu
«ApudmeTukn» «oOHApYKWUI OONBIIONW MEJaroruyecKuil TalaHT»; Ha000pOT, MPU «HU3JI0KEHUH
Marauukum aiare0pbl U TEOMETPUU Mbl YK€ HE HaiJieM 3TOH MOJIHOTHI U TIMATENBHOCTH. ..»°. C
9THUM COIJIACYeTCs MHEHHME aBTOPOB UETBIPEXTOMHOW «VICTOpHM OTE€4EeCTBEHHON MaTeMaTHKW»,
BBILIEIICH JECSITUIIETHEM IMo3Xke: «...B apudmernueckoil uvactu kHura Marnunkoro Obuia
HarfucaHa Ha YpOBHE eBpONenckux yueOHukoB Toro Bpemenu (Hauana XVIII B.- P.C.), B uactu xe
anreOpsl OHa OJIMKe BCETo MOAXOAMIa K yaeOHukam anreopsl kouia XVI-nagama XVII B.»". D1
XapaKTePUCTUKH MOTYT BbIpakaThb OECIIPHUCTPAacTHOE MHEHHE O TOM, 4TO apupMeTHyecKas 4acTh
KHUTY Mariuikoro otig4anach OT ocTalbHOro Matepuaina. HanpammuBaronuiicst BBIBOA O TOM, YTO
Ha «ApH(]METHKY» MOrJia MOBIUATH «MHO3EMIIEBAa KHUTa», HUKAK HE yMalsieT 3HAUYUTEIbHOCTh
Bkiana JI.d. Maraurckoro B MaTeMarndeckoe npocsemenue Poccuu. Beas oH cam 3asBiisii, 4TO
BBICTYNAJ COCTaBUTENEM «ApPHUPMETUKH», KOTopas Oblla «C Pa3HBIX TUAJCKTOB Ha CIABEHCKUH
SI3BIK MPEBEJICHast, U BO €IMHO cOOpaHa»

MokeT co3maThesl BrevyarieHue, uto «Apudmernka» JI.O. MarHuukoro Moria oTpaxaTrh He
TE€HUH €€ PyCCKOI'0 aBTOpa, a JOCTOMHCTBA «MHO3EMIIEBOM KHUTH». OJJHAKO €CTh JOIOJIHUTEIbHBIC
apryMeHTbl B mnonb3dy npuopurera JI.D. Marnumkoro B 3TOM Jeile - apryMEHThl, paHee

* TIHCHMO M3/aHO B KH.: Jlaspenmves A.B. Jlronu u Beny. [lamsatauku pycckoit uctopuu u kKyabtypbl XVI-XVIII BB.,
ux coszmarenw W Biamgenbibl. M., 1997. C. 76-77 (dborotummueckoe BocmpowusBeneHue), 104 (apxeorpaduyeckoe
BOCITPOM3BEICHUE).

® [pyonukoe B.E. «Apudmernkay JL.®. Marmuuuxoro // Ipyonuxos B.E. Pycckue nmenaroru-matemaruku XVII1-XIX
BekoB. M., 1956. C.24.

® Ilseyos KH. u Op. Passutne MaremaTHuecknx 3HaHumii B Poccum B mepsoii werBepru XVIII B. // Ucropus
oTeuecTBeHHOM MaTeMaTHKu: B 4-x T. Kues, 1966. T. 1. C. 159-160.

" Maenuyxuii J1.®. Apudmernka, cupedb Hayka yuciantennas. M., 1703. TutyabHbIN JuCT.
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HEJOCTATOYHO W3BECTHBIC WM UTHOPUPYEMBIE MCCIEIOBATEISIMM  €ro  TBOpYECTBA.  JTH
apryMEeHThI CBSI3aHbI CO €1a00 U3y4yeHHBIM Nepro oM ku3HU JI.D. Marauukoro, Korjaa oH npuexain
B MockBy n3 OcraiikoBa, rie poauics. DTOT NEPUOJ MPOCTUPAETCS IPUMEPHO OT €ro 15-netHero
Bo3pacta 110 30 set (1699 r.), Korna NoSBISIIOTCA O HEM CBEJEHUS B JoKyMeHTax. Ho uMeHHo 3ToT
nepuoj; ObT Haubosiee BaXHBIM B €ro (OpMHUpPOBAHMHU KaK JMYHOCTU. [71e U KakuM oOpa3om
MIPOXO/INJIO €T0 CTAHOBJICHUE KaK MaTeMaTHKa — 00 3TOM C IOCTOBEPHOCTHIO HUUETO HEU3BECTHO.

PaHHMM M 1OCTaTOYHO aBTOPUTETHBIM MUCTOYHUKOM, NPUOTKPHIBAIOLIUM 3aBECY TalHBI B 3TOM
BOIIpOCe, ABIseTCA snuTadus Ha MOrHwIbHOM KamHe JI.®D. MarHuikoro, COCTaBjieHHasi €ro CHIHOM
HNBanom. O6 oOyuenun JI.dD. MarHumkoro HaykaMm 37€Ch TOBOPUTCS KPAaTKO M HEOIPEICICHHO:
«Haykam wu3yumiicss JuBHBIM, U He(yZOOOBEPOSATHBIM CIIOCOOOM)» 8 B coorBerctBum ¢
stumosorndeckum cioBapeM A.I'.  IIpeoOpakeHCKOTO, CIOBO «JIMBHBIM» MOXKET 3HAUYUTh
«HabmoxaTenbHbIM» . He COBCEM IOHATHOE CIOBOCOYETAHHE «HEY000BEPOSATHBIM CIIOCOOOM)
MOKHO YCJIOBHO MCTOJIKOBATh KaK «CTpaHHBIM criocoOomy. [Tomyuaercs, uro JI.®. Marnunkuii Mmor
O00y4YHTHCS MATEMaTHKE HEKUM CTPAaHHBIM 00pa3oM B CBSI3H C BBINOJIHEHHEM HaOmoaeanid. [logemy
ceiH JI.®. Marnunkoro MBan kak Obl 3amu@poBai HaOII0AATENbHYIO JESITEIbHOCTh CBOETO OTIIA,
CBSI3aHHYIO C HAYYHBIMU 3aHATHSAMHU MaTeMaTukoi? M 4to 3To 3a Takas 3arajouHasi 1eATelbHOCTb,
O KOTOpOW HeNb3s CKa3aThb MpsMO, 4YTOObI HE MOBPEAUTH permyTauuud uenoBeka? MoKHO
IIPEACTABUTh, YTO 3TO acTtposiorus. Bee-taku s BeiBOAA, yTo JI.D. MarHunkuil JeMCTBUTEIBHO
MOr mpodeccCHOHAIbHO 3aHUMAaThCS  aCTPOJIOTHMEH, HEIOCTaTOYHO KOCBEHHBIX JIaHHBIX,
MIOYEpNaHHbIX W3 TOJKOBaHUS cioB snurtaduu. HyXHO mpsMoe 10Ka3arenbCTBO IMPUYACTHOCTU
JI.®. MarHuuxoro K npeacka3arelbHOU AeaTeNnbHOCTH. M 0HO ecTb.

CooTBeTCTBYIOIIEE JOKA3aTENbCTBO 3a(UKCHUPOBATl B TIEUATH «IIEPBBIHA 6Horpaq)»10 J1.D.
Maruuukoro - B.H. bepx: «3ameuarenbHo, uto oH («Marautckuii» - yrounun bepx B nepeusganuu
cBoeid pabotel 1835 r.) nmpeawvy3Han koHunHy umiepatopa [lerpa |, m 00BSIBHI O ceM KeHe CBOCH
Mapse TI'aBpunoBHe». Kak ykaszan 3uech ke B.H. bepx, ot cBeneHns eMy cTanu JOCTYIIHBI
Oyaromapsi CeMEHWHBIM TMpeaaHusiM, «cooOmeHHbIM MHe BHYKOM JI.D. M[araunkoro]| M.JIL.
Maruutcknm» . C mo3uimu Hay4HOU apxeorpag)m/l U JOKYMEHTAJIBHOTO HMCTOYHHUKOBEIICHUS,
“npenanve, HE JTOCTOBEPHOE nosectBoBanne”>. Ho B jaHHOM Cly4ae JOCTOBEPHOCThb
uH(popMaluy, OTPaXEHHOW B TMpeJaHUH, TapaHTHpOBalach craTycoM uHMopmanta. MM ObL1
KPYNHBI ~ TOCYJIapCTBEHHbIH  YMHOBHUK, JIEHCTBUTENIbHBIA  CTaTCKUMl  COBETHUK  (YUH
COOTBETCTBOBAI 3BaHMIO reHepana) Muxann JleontbeBuu Maruunkuii (1778-1855), mpaBuyk (a He
BHYK) JI.®. Maruuukoro. B.H. bepx He ctan 0bl moaseprath ceOs HEHYKHBIM OCJIO)KHEHUSM U
Jla’ke BO3MOKHBIM TPECIIEOBAHUAIM CO CTOPOHBI FOCYapPCTBEHHBIX CIIYKO, €Clii Obl MPUBOIUMBIE
UM HEWU3BECTHBIE MJIM MAaJOWU3BECTHbIE NaHHble M3 Xu3HMU Iletpa | He ObTM MoA cepbe3HOM
WH(OPMALIMOHHOW 3alIMTON B JHUIIE aBTOPUTETHOTO B TIUa3ax BiacTted pojacTBeHHuka JI.O.

8 Cepebpsixosea E.M. HanrpoOHast rumra JI.D. Marnunkoro // [TaMATHUKM HAyKd M TEXHUKH
(1987-1988). M., 1989. C. 239. HaarpoOuas muinta Marauikoro coxpanmiachk. OHa HaXOIUTCS
B ¢unmane ['ocynapcTBeHHOro nctopuyeckoro mysest (Mocka) — [TokpoBckom cobope (xpame
Bacwmms bnaxennoro) (I'MM. @. #/B 5639/39). YTpaueHHble 4acTH TEKCTa BOCCTAHOBJICHBI
E.M. CepebpsikoBoii (B KpyriibIX ckoOkax) mo u3aanuto snutapuu M.M. CHerupeBbiM B
«MockoBckux BeoMocTsix» Ne 76 3a 1836 r. u 1p. myOIuKamusM TEKCTA.

’ Ipeobpascenckuii A.I'. ITUIMOIOTHYECKHUH CI0Baph pycckoro sizbika: B 2 1. M., 1959. T. 1. C. 184. Cratbs «/IuBo»:
u3 canckpurckoro devas — ‘bor’, ‘60)kecTBeHHOE” — WACT UHIOEBPOIIEiicKas OCHOBA ‘HeOECHBIH , OTCIO/a CIaBSHCKOE
‘CMOTpeTh’, ‘Ha0III0aTh .

0 Jlaspenmves A.B. Tiomu u Bemm. Iamstauky pycckoil uctopuu u KymsTypsl XVI-XVIII BB., ux cosmatens u
Binagensinl. M., 1997. C. 100.

1 [Fepx B.H.] )Kusneonucanue yuutens mMaTeMmatuku Jleontus ®PunumnmoBuda Marnutckoro //
3anucKu, W3/1aBa€MblE€ TOCYAAPCTBEHHBIM AJIMUPANTEHCKUM JAENapTaMeTOM, OTHOCAIIUMCS K
MoOpeTIaBaHuto, HaykaM u ciaoBecHocTH. CII6., 1825. Yacts 8. C. 413-417, 421.

12 Kosnoe B.II. Apxeorpaduaeckoe o6ospenne Poccum: 1991-2012 rogst. M., 2013. C. 243.
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Marauioro, KOTOpbIA  MOT  TMOATBEPAUTH JOCTOBEPHOCTH CBEIECHUU 0 OBLIOM
IIpeICKa3aHUM CBOET0O IIPaje/a, CAEIaHHbIM LapIo.

[Ipenanne o0 MPOrHO3€ OTIMYAECTCS MPEAEIIBHOM KOMIIAKTHOCTBIO, U HAa €r0 OCHOBE HENb3s
MOHSTh, Kakasg MareMaTuka Obuia ucronb3oBana JI.D. Maraunkum npu ero co3manuu. OgHaKO B
ucTopuorpaguu HaKOILJICHbl CBEICHHS O MaTeMaTHYeCKOM COCTaBISIOLIEH paboThl acTpoJIOrOB
3anaanoii EBponsl B nepuon Peneccanca nnu Bo3poxiaenus. B 3ToT nepuoa, korjga Bo3poxkaaics
UHTEpPEC C LIEHHOCTSIM AHTHUYHOCTH, (QOpPMHpOBaIach HOBas TyMaHHCTHYECKas Mapagurma,
COCTOSIIIIEN B BO3BBILIEHUH POJIM YEJIOBEKA. B CBSA3M C pacnpoCTpaHEHUEM ITHX T'YMaHUCTHUYECKUX
HAaCTpOeHWl cran  (opMUPOBATbCS  CTHJIb JKM3HH, HAIMpPaBJICHHBI HAa MPUOPUTETHOE
YAOBJIETBOpEHUE MOTpeOHOCTEH toieil. B 3Toil cBA3M BO3pocia pojib YHUBEPCUTETOB, OCOOCHHO
MEAUIMHCKUX (aKyJabTETOB. 3JeCh CTajdl pPa3BUBAThCA HOBBIE HAyKd, IOJyYUBLINE B
ucropuorpaduu Ha3BaHUE <«SITPOHAYK» (OT Trped. 1atros— Bpay). STpoHayku 3TO Takue, HaIpuMep,
JTUCHUILIMHBL, KaK «ATPOMaTeMaTHKay, «ATPOPU3UKay, «ATPOXUMUS» U MP. STPOHAYKH ONMUPATUCH
Ha METOJbl 3HaHUS AHTHYHOCTH, KaK acTpOJIOTHA, HaTypajbHas Marus M Jp., TaK KaK Hayk
MaTEMaTHYeCKOr0 €CTeCTBO3HAHUsI (COBPEMEHHOIO Tuma) mpocto eme He Obuio. [loctenenHo
BHYTPH ATPOHAYK CTaid (OPMHPOBATHECS HOBBIE MOAXOABI M METOJbl HAYYHOTO 3HAHU,
MIPEBPATUBIIUCH BIIOCIEACTBUU B COBPEMEHHbIE MaTeMaTHKY, (PU3UKY, XUMUIO U T.1.

N.M. PaburoBud B 1974 1. BBISIBUI HEKOTOPHIE OCOOCHHOCTH MPEBPAIICHUS ATPOMATEMAaTHKH B
COBPEMEHHYIO MaTeMaTI/IKy13. On nocraBun Bompoc: «Kakyto ponb urpanu marematuku XVI B. B
OKpy>karolel ux cpene? Yem onu KOpMI/IJII/ICI)?»lA. N3yuenue npuBeno €ro K BBIBOAY, UYTO «CPEAH
uccinenonareneii XVI| B., KOTOpPbIX HUCTOPUKH HAayKH OTHOCSAT K MaTeMaTWKaMm, ObUIM Takue ...,
KOTOPBIEC 3aHUMAJTHCH MATEMATHKON B CBSI3U C ITOTPEOHOCTSIMH MEIHITHHBD) .

Tak, paboty matemaruka ¢ Bpayom M.M. PabuHOBHMY McclenoBan Ha MpUMEpPEe AEATEIbHOCTH
3axapus Cromusa, Bpauya Pukckoro apxuenuckona Bubsrensma (ymep B 1563 r.)lG. Bpaua
KOHCYJIbTHUPOBAJ MaTEMaTHK, «KOTOpbIM moMmoran Joktopy CTomMio TMpH  COCTAaBIECHUU
acTpOJIOTUYECKOro MporHo3a 6onesHu». M B 3tom ciyyae .M. PaGunoBHY 3ajancs BOIpOCOM:
«SIBIATIOCH NI TaKkoe MpeAcTaBiIeHne 00 00s3aHHOCTIX MaTeMaTHKa paclpocTpaHeHHbIM B EBporie?
OTBeT Ha 3TOT BOMNPOC, MPUTOM YTBEPAUTENbHBIM, Jaer mnepeueHb ainbmaHaxoB XVI B.,
COCTaBJIECHHBIA HCTOpUKOM MeTteopojoruu [I'.  Xemnimanom». MaTemMaTuku «3aHUMAIUCh
acTpoJjioTheld B TOW Mepe, B KaKoW ATO TpeOOoBajoCh IJisi MEIMUIIMHCKOW MpakTUKH. Brpouem, B
nepeyHe XeIMaHa BCTPEYAETCsl DIUTET, MOJHOCTbIO COOTBETCTBYIOIIMKM HOBOMY HAa3HAYEHHIO
FICKYCCTBA BEIYHCIICHHIA: ITPOMATEMATHKYCH .

[Tponiecc popmupoBanus sTpoHayk mpoucxonun u B Poccun. OH Hauancs B XV B. ¥ Anwiics 10
XVIII B., 0 4eM CBUAETEIbCTBYIOT BBISIBIIEHHBIE U U3YUYEHHBIE MCTOUHHKH °. BaXHOE MECTO B 5TOM
npolecce 3aHUMalId MHO3EMHBIE aNTeKapu U BpadyM, KOTOPbIE HA LIAPCKYIO CIIY>KOY MpHUIIalaluch
Ha OCHOBE JIOBOJBHO CTPOroro OTOOpa M TOJNBKO MPH HAJIUYMM JUIUIOMa 00 OKOHYaHUU
yHuBepcuteTa. COXpaHUBIIMECS ApXUBHBIE MaTEpUajbl CBUIECTEIBCTBYIOT, UTO UX AESITEIBHOCTD
ObLTa CBsi3aHa C aCTPOJIOrO-aCTPOHOMUYECKUMHU HAOJIOIEHUSIMU U MaTeMaTHYeCKUMH pacdyeTaMu,
Ha OCHOBE KOTOpBIX NPUHUMAINCHh pEIIEHHS O BPEMEHUM U THUIE MEIUIMHCKUX MpOLELyp
(manpumep, hredoTOMUN) U Ap. BUIOB BpadyeBaHHUs, a TAK)Ke MPU U3TOTOBIICHUH JiekapcTB. Kak u
Ha 3amaze, B IpeporaTUBy Bpadel, HaxoauBIIUXcs B Poccum, Takke BXOAWIO COCTAaBIICHUE
MOJINTUYECKHUX, CEIbCKOXO3SNUCTBEHHBIX M METEOPOJOrMYEeCKHX MporHo3oB. HecomHeHHO, 4YTO
MHO3eMHble Bpaud B Poccu Biajgenu MaTeMaTHYeCKUMH METOAAMH, HEOOXOIMMBIMHU IS
aCTPOJIOTUYECKUX BBIUMCICHUM, HE OTKa3blBasgCh OHU U OT MOMOUIM MPOo(dhecCHOHATBHBIX
MaTEMaTHKOB.

B Pabunosuy M.M. O stpomaremarnkax // McToprko-MateMaTHueckue uccaenoBanus. M., 1974, B, 19. C. 223-230.
Y Pabunosuy M.M.O stpomaremarukax. C. 223.

Y Pa6unosuy U.M. O stpomaTteMarukax. C. 224.

1 PaGunosuu M.M. Prxckuit Bpad-actpostor 3axapuii Cronuii u3 Bporyiasa // I3 nucropun mexuimnsl, 5. Pura, 1963.
C. 147-151.

Y Pa6unosuy .M. O stpomaremarukax. C. 225-226.

8 Cumonos P.A. Vccnenopanus MIPEAbICTOPUY HAayYHOU KHUTH B Poccun (siTponayunslii acnekr) // denopoBckue
gyrenus 2011 / Ote. pen. B.U. Bacunses. M., 2012. C. 395-417.
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VYuursiBass nporHoctuueckue ymenus JI.D. MarHuukoro, MO>XKHO MPEAIOI0KHUTh, YTO OH UX
npuobpen B mporecce padoThl y Bpadei win npoBu3opoB B Hemerkoii ciobone. Buavane on, mo-
BUJIUMOMY, HAXOJWICA B MOJIOKEHHHM YYCHHKA HWJIM TMOJCOOHOTO CIYXKHUTeNd. 3aTeM, OBIAJeB
HEOOXOJMMBIMU 3HAaHUSIMH, MOT CaM TPOM3BOJHUTH ACTPOJIOTUYECKHUE PACUYETHI, IMOCTEICHHO
HAKaIlJIMBasi COOTBETCTBYIOIINE BHIUUCIUTENbHBIE HABBIKU, (PUKCUPYS TOOBITHIC 3HAHUS B MIAMSTH U
B 3amucsX. B TakoMm ciyyae oH OJDKEH ObUT UMETh XOTh KaKUe-TO CBEJACHUS U3 MeIuIuHbI. OJHAKO
B JIOBOJIbHO 0OmupHON uctopuorpaduu o JI.D. Marnunkom, Hakonusieics 3a XIX-XX Bs., He
ObUTO aHHBIX 00 3TOM. W CpaBHUTENBHO HEAABHO TaKHe cBeleHUs «Hamen» A.B. JlaBpeHTheB B
«3amnucke» JI.®D. Marauikoro no cyaeonomy aemy o BonbHomymcTBe J[.E. TBeputmnoma 1713-
1717 rr."® Mznaras nepuneTuu npouecca, JI.d. Marauukuii OmyTHO ajl KPaTKyr MEIULIMHCKYIO
xapakTepucTuky Oosiesnu Opara JI.E. TeeputunoBa ®danes: «M60 B KOpeHHU s3bIKa €r0 MMeEJAcs
0oyie3Hb, MMEHyeMas paK, OT HEsKE HYXKHO JyIly H3BEpKe» 2, Jannbie o 3Hanuu JI.O.
Marnuiikum meauiuabl A.B. JIaBpeHThEB OIEHWI Tak: «...MarHunkui oOjajan, OYEeBHIHO,
HEKOTOPBIMU MO3HAHUSMU B MEIULIMHE: UM BIOJHE NPOPECCHOHAIBHO ONUcaHa «00JIEe3Hb paK», OT
kotopoi ckonuancs opat /1.E. TBepI/ITI/IHOBa»Zl.

3nanus JI.O. Maraunkoro mno MeAaMuuHE, MO-BUAMNMOMY, MOKHO OOYCIIOBHUTH €TO 3aHSTHIMHU
arpomareMaTukoil. I mpu 3Tom Bctaer Bompoc o Hemernkoil cnobone. B ucropuorpaduu ectb
JaHHble, 4YTO J0 Maremartuko-HaBurankor mkojbl JI.D. Marnuukuid «Bpamaics u
00pa30BBIBAJICS» B cpelie MHOCTpaHHOU nuacniopsl MockBbl. Tak, A.B. JlaBpeHnTseB, uszydas axt
ucnosnb3oBanus JI.®. MaruuikuM UHOCTPAHHBIX S3bIKOB, MPULIEN K COOTBETCTBYIOLIEMY BBIBOMY:
“... IlepBbie 30 ner xu3HM MarHuukoro — 3arajka, U UCKJIIOYAaTh €ro CIyk0y y “MOCKOBCKHUX
MHO3eMIEB” KaK, OUEBUHO, CaMbIil IPSIMOM MyTh K U3YyYEHHUIO S3BIKOB Henb3s” 2. Hemb3st Takoke
HCKIII0YaTh, 4YTO BO3MOXHBIE KOHTAaKTbl MAarHuukoro ¢ ‘“MOCKOBCKUMH MHO3EMIIEMU~ HE
MCYEPIIBIBAIUCH TOJIBKO JKEJTAaHWEM YCBOWTH MHOCTPAHHBIC SI3BIKH, HO OBUIM TaKXKe CBS3aHBI C €TO0
MHTEPECOM K MaruM, TOUYHee — K ATpoMaTeMaTuKe (MaTeMaTHMYecKOW acTpOJIOTMH Ui Bpada U
(dhapmarieBTa).

Marnueckuil acekT IeATenbHOCTH JleoHTns PununmnoBndya MOT IOJIyYUTh OTPaKEHHUE B €T0
¢dbamunuu Mar-aunkuii. CBoro Gamuiuio, o npeganuio, od noayuui ot Ilerpa | B 1700 r., 0 uem
BIIEpBbIE TOBOpUTCS B snuTadguu. [IpuumHa nposiBieHUs Takoi (OpMBI pacloyioKeHUs Laps K
Jleontnto OununnoBuuy 37€Ch BbIpaXKeHa Kak-TO “HecCepbe3HO’: MmoHpaBuics JleoHTuit napro “mist
OCTPOYMHS B HayKax’, OH M Ha3Bai ero “Marauukum’”. Ho 310 “ocTpoymue” o4e€BHIHO MPUBEIO K
KakoMy-To BaxkHoMy sl Ilerpa | pesynbrary, HO 0 HemM B snuraduu HET HMU cjoBa. TakuM
pe3yabTaToM Morjia ObITh “ApupmeTnka’, HO OHa MOSBWIACH TpeMs rojgamu mnozxe. OctaroTcs
Maruueckue 3aHsATUS JleonTuss ®PuiaunmoBuya, KOTOpbIE MNPUBEIM K IMOHPAaBUBIIEMYCS LApIO
npenckasanuio, U [letp | B Harpamy Ha3zBan ero aBropa «MarHuukum» Ho B TakoMm ciydae
00IIIeCTBEHHOE MHEHHE JIOJDKHO OBIIIO ObI COXPAHUTH 00 ATOM MaMSITh.

W oHa neHCTBUTENBHO COXpaHMIACh. Takas BO3MOXHOCTh ONMcaHa B uctopuorpaduu. Tak,
H.A. Kpununkuii B Hagasie XX B. cooOmun B crarbe, mocBsieHHOW JI.D. Marnuikomy, 9to
CYIIECTBYET «Marmdeckas» BEPCHM IPOUCXOXKICHHS 3TOM (ammiuu: «pyrue mpousBOIAT €ro
(dbaMUIHIO OT CJIOBa magia, magicus, 4TO 3HAYUT BOJXBOBAHUE WJIM BOJIIICOHBIN, BOJIXBOBATEIb,
MpUNKCHIBas eMmy 3HaHue (B Tekcre «3Banme» — P.C.) u aToif HaYKI/I»ZS. B.H. bepx B 1825 r.
MpUAYyMall «MarHUTHYIO» BepcHio mnpoucxoxacHus (ammwmu JI.D. Maraumnkoro: «['ocyaaps,

Y JILE. Teepurunos (Jeproxkun): «Okono 1692 r. on mepeGpaics B Mocksy 13 TBepH, 00ydascs 1eKapckoMy eIy B
Hewmerkoii cnoboze, yaactBoBai B 1695-1696 rr. «c MHO3EMHBIMH Bpadami» B A30BCKHX MOxojax, a okojo 1700 r.,
JKEHUBIINCHh Ha Jodepu cepeOpsauka OnucoBa, Haval COOCTBEHHYIO JIEKapCKyro NpakTuky» (Cmunsuckas E.B.
Bomme6nuku. boroxynsauku. Eperuxn. HapogHas peIurno3HOCTh U «IyXxoBHBIE TpecTymieHus» B Poccun XVIII B.
M., 2003. C. 266)

2 Maenuyxuii JI.&®. 3amucka JleouTus MarHHOKOro 1o neny TreputnHoBa // IlaMATHUKHM ApeBHEH MHUCHMEHHOCTH.
CII6., 1882. T. 38. C. 5.

2! Jlagpenmuves A.B. Vxa3. cou. C. 78.

22 Jlagpenmves A.B. Yxa3. cou. C. 78.

2 Kpunuyruii H.A. Jleontuit ®umummosma Marauuxuii (1669-1739 rr.) // Tpyast Broporo o6mactaoro TBepckoro
apxeousiornyeckoro cweszna 1903 roga, 10-20 aBrycra. Tseps, 1906. C. 439.
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Oeceqyst C HUM MHOTOKpPaTHO O MaTeMaTHYECKUX HaykKaX, ObI TaK BOCXHUIIEH TIIyOOKHMU
MO3HAHUSIMU €T0 B OHBIX, YTO HA3bIBaJl €r0 MarHUTOM, M IPUKa3ajl MUCATHCS Maruutckum»>!. B
orieHke bepxa Bce BepHO KpoMe OJHOI0, BMECTO CJIOBAa «MarHUT» HaJl0 MOCTaBUTh magia/magicus.
Takoe moHMMaHKE TEKCTa HAMOOJIEe TOYHO OTBEYACT MUMEIOIIUMCS JaHHBIM. V3 HHUX ClleyeT, 4To
3ansaTus JI.d. Maraunkoro Mmaremarukoit 10 Bctpeuu ¢ [lerpom I B 1700 r. Morsii ObITH CBSI3aHBI C
pacueTHOM MPOTHOCTUKOMN 110 3alpocaM STPOMATEMaTUKOB (Bpauei-acTpOJIOrOB UM anTeKapei) us3
YHUCJIa «MOCKOBCKHMX HMHO3eMLeB». A cama Bcrpeda 1700 r. moria 03HaMEHOBATHCS Iepenadet
AP0 COCTABJIEHHOI0 MarHuiKum IMporHo3a ero xu3Hu, dyem llerp I BocxuTumics, Tak Kak He
OKUJAJl BCTPETUTh PYCCKOTO CIEIMATUCTa B COOTBETCTBYMOIIEH chepe 3HaHui. B 3T0il cBsizu oH
MOT Ha3BaThb €ro Marom u npo3sarb Maraunkum. B.H. bepx npocto Mor He 3HaThb O «Maru4ecKoi»
BEpCUHU, TAK Kak mucail 0 MarHuukoM CHyCTs BEK C YETBEThIO MOCHE BCTpeud MarHuukoro c
LapeM, Korja siTpOMaTeMaTUKH YXE «I1€PEBENINCh», U NaMATh 0 HuX crepiack. H.A. Kpununkuit
e onupaiics Ha naHHble, yxoasmue B XVIII B., korma cooTBeTcTByIOMUE COOBITHS OblTH OoJiee
CBEXKH.

Cnenyer UMeTh B BHJY, YTO KpOME COCTaBji€HUs NporHosa s uapsa JI.d. Maruuukuii Mor
y4acTBOBATh B MOATOTOBKE MPOrHOCTUYECKOro «bprocoBa kaneHaaps», U31aHHOTO TIPU 0JI00pEHUH
Iletpa I w mox «Ham3peHuem» ero Omkaimiero cnoapwkHuka rpada S.B. bproca. B
ucropuorpaguu  aBTOpoM «bprocoBa KaJeHTaps» CUYHTACTCS COTPYIHUK MAarHuIKoro Io
HAMUCAHUIO U U3JIAaHUI0 «ApUPMETHKNY, ero 3eMissk Bacunuit Kunpuanos, o ueM Obuid HailieHbI
apxuBHbIe cBuaerenbcrBa 1.1 KprHﬂHOBoﬁZS. Omna e B ['ocy1apcTBEHHOM HCTOPUYECKOM MY3€e
U3y4uiia XpaHsmuiicsa Tam pykonucHbiil «llnanernuxy nauana XVIII B., u onpeaenuia, 4to oH ObLI
ocHOBOI «bprocoBa kanenaaps». 110 HEKOTOPBIM JaHHBIM, MOXHO 3aKJIIOYHMTh, YTO B paboTe Haj
arpoHayuHbiM «llnaHeTHukom» Takxke npuHuMan ywactue u JL.D. Marnuukuii, HO 3TO
NPETIONOKEHHE TPeOYeT ManbHeHeH paspaboOTKH U H3ydeHHs .

Bosppamasice k ponu B cyabbe «Apudpmerukn» JI.D. MarHuinkoro KHUTH «HEKOTOPOTO
WHO3EMIIa», HAa OCHOBE MPOBEJACHHOIO HCCIEIOBAHUS MOXXHO 3aKIIOYHWTh, YTO OHA 3aMETHOTO
BIIUSHUSL HA BBIUMCIHUTEIBHOE COJIepKaHue ydyeOHHMKa MOrja He OKas3aTh. byaydun B TeueHUe
MPOJIOJKUTEIIEHOTO BPEMEHHU MTOMOIIIHUKOM HHO3EMHBIX ATPOMATEMATHUKOB (aCTPOJIOTOB-Bpayeil 1
anTekapeii), xuBmmx B Hewmerkoit cinobone, JI.O. MarHuukuii MOT B COBEpIICHCTBE OBIAIETh
BBIYUCIIUTEIILHBIMA METOJIaMU, HEOOXOJMMBIMU JIJII BBITIOJHEHUSI MPOTHOCTUYECKUX PACUETOB.
Oror apudMeTHYECKHii Marepuan JODKeH ObUT  HMMETh  BBIPAKEHHYIO MPAKTUYECKYIO
HaIPaBJIEHHOCTh M BBICOKOE HAyYHOE KaueCTBO, MHA4YE OH YTPauMBaJl KOHKYPEHTOCIIOCOOHOCTh, U
Tpyn JI.d. Maraunkoro Mor TOTEpSATh CIOPOC y JOCTATOYHO TpeOOBaTENbHBIX K KauyeCTBY
MaTeMaTUYeCKOro UCTIOJIHEHUsI MHOCTPAHHBIX paboToaaTeneil. Eciu 310 yuecTs, To OyaeT MOHITeH
TOT Gypop U @KHOTaX, KOTOPBII BRI3BAIO MOSIBICHUE «ApU(PMETUKI», U 0OCOOCHHO UHTEPEC K HEH,
KaKk kK camoyuutenio (BcmoMHuM M.B. JlomonocoBa). Kuury «uekotoporo wmuozemia» JI.D.
Marauikuii MOr UCIONB30BaTh KaK CTPYKTYPHOE «BMECTUIIHMINE», TOTOBBIE paMKH y4eOHHUKa, B
KOTOpbIE OH BJIOXKWJ CBOM YHUKAJIBHBIA MaTepuaj, MPUIABIIANA H3JIOKCHUIO «ApPHPMETHKI
MPUCYLIYIO € HETOBTOPUMOCTB.

I Bepx B.H.]. Vxa3. cou. CIIG., 1825. C. 413-417, 421.

Kynpusanosa T.I. HoBble apxuBHBIE cBeneHHs 00 ucropum cosfaHus «Apudmernkn» JI. Maraunkoro //
EcrectBennonayunsie npencrasienus Jpesneit Pycu. M., 1988. C. 280-282.
% Jlio6e3HO COOBMEHO aBTopy Hacrosiel ctareu T.I'. KynpusiHoBoH, 3a uTO BeIpakaro el CBOIO MIPU3HATEIBLHOCTb.
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I'naBa 2

MaTtemaTHKa B ee MHOT000pa3un

Anreﬁpan:&auna rnnepTonorpa(b()B: 0CO0EHHOCTH AKCHOMATHYECKOM peann3aunn27

A.E. bapanosuu, H.11. Conosves

B pa3Butue 0IHOOOBEKTHOW TapagurMbl B 000OIICHHSX TpadoB B OTHOUICHUH IOCIICTYIOMIEH
anrebpan3alid BBEACHHBIX MOJENe HCCIEeNYIOTCS OOLIHOCTh M Pa3luyMsl CYHIECTBYIOIIUX
AKCMOMATHYECKUX CHCTEeM JeDUHUIMK TOHATUs runepronorpada (rpada, runeprpada).
[Ipennaratorcs W uccleAytoTcs (B acleKTe CYIIECTBOBAHUS MOTEHIMATbHBIX aKCHOMATHYECKHX
MPOTHBOPEYMI) Pa3IMIHbIC BApUAHTHI CHHTE3a 0a30BBIX alTreOpanvecKux oneparuii.

BBenenne. B Hacrosimee Bpems, ONpeIENeHbl JBE OCHOBHBIE, B 0OIIeM ciyd4ae
HEPaBHOMOIIIHBIE, CUCTEMBI akcuoM neduHuimu rpada-runeprpada [5, 6]. U ecnu mepsas, 2-3-
oOBbeKTHast (IBYX-TpPEXOOBEKTHASI), OTHOCHUTCS K KaTErOpHH «KJIACCUYECKUX», BEPIIMHHO-
nopoxxeHHbeIx (o JI. Dimepy), To BTOpyro, 1-00bekTHYIO (0gHOOOBEKTHYIO) (A. bapanoBud,
2011), MOXHO yCIIOBHO OTHECTHU K KJIacCy peOepHO-TTOPOKICHHBIX.

Knaccuueckyro 2-3-00beKTHYIO («2-3-OCHOBHYIO») aKCHOMATHYECKYIO CHCTEMY JAc()UHHIIUN

TeOopeTUKO-rpadoBBIX Mojeneil (M HMX o00o0meHni) o6ozHaunM uepes [G]P° [2,9-10].
Omnpenenenne runepromnorpada u K-rumepmpoctpancTBa rumnepronorpagoB Ha rmiathopme
cucremsl [G]*° mpuBeneHO U eTaNBHO HccnenoBaHo B [1-2,4,6].

B 1-00beKkTHOH cucTeMe akchoM, oOo3HaueHHoH Hamu dyepes [G]', nr-rpad ompenenen
CXOJIHBIM, HO HE TOXKIAECTBEHHBIM 00pa3oM: MyCTh 3aJlaH JHHEHHO YHMOpsA0YCHHbIN OyieaHn BX
k-ro mopsiaka Ttomosoru3anuu (K >1) HEKOTOpOro BIIOJHE ONPEICIEHHOr0 MHOXecTBa V,

Vo _gp v, oA
By E{Ql, ees QN 3N =2 (k-1 sk3emmsipoB 2 B mokasarene). Toraa nz-rpad
HT G\'} , C HocuTeneM V , YpOBHS TOIMOJOTH3AIMH K, €CTh TPOM3BOIBHOE nOOMHOJCecmEo OyieaHa

)28, TZE DJIEMEHTHI HTG\'}

BY,; k+1 ypoBns Tononormsauny Muoxectsa-Hocutens ( HT G BV
Bxopsmue B Oynean BY u He Bxomsmme B Oynean BY,;, T.e. He NpHHALIEKAIIME MHOKECTBY
B|\(/+1\BV, 00pa3yroT MHOKECTBO €TI0 MONOGEPUIUH ka (VTk c HTi G\'} cBY, ka & B\k/+l\B?(/ ), a
MHOKeCTBO E, . = HT{ G\'f \VTk - MHOXECTBO eunepmonopebep HT G\',‘ [1,7].

MBI MOXEM TOBOPHTH O THNEPHPOCTpaHCTBE [S™ BIOXKEHHBIX 77-TpadOB, BCIEACTBUE

noKasaHHOro nsomopdusma anredp Agv 1 <BY,, (UN)> n A < [GF(2)]B!,
k+1

e
[GF(2)]%]
(v, A)>, onpeneneHHBIX OTHOCHTEIBHO OTOOpaKEHUS @ : (hY+l)| —)(lqyﬂ)l , TIIe (QYH)I ecThb
MIPOM3BOJIGHBIA 3JIEMEHT OysicaHa BIY 4 (TOIMHOXKECTBO Bﬁ/) " (lqyﬂ)l €CTh HWHIUKATOP

COOTBETCTBYIOILETO IIOJMHOXKECTBA B&/ (amemenTa B|Y+l), T.e. JJIEMEHT OyneBa K-rumep-

21 PaGora MOATOTOBICHA B paMKaX peatu3alud IIporpamMMbl CTPATErHUYECKOro passutus PITY, mpoexr 2.1.1 «Pemenue
KOMIUIEKCHBIX Tp0o0JieM B 00sacTH OOIIECTBEHHBIX U MHPOPMALMOHHBIX Hayk» B L[eHTpe CHCTEMHOro aHajiu3a M MOJCITHPOBAHUSI
Mbliienns [11].

\ \Y
%8 3amMeTHM, 4TO IPOM3BOIBHOE 0OMH0dCecmso By ects onemenm («rouka») Gymeana K + 2 mopsmka B 4o .
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\
npoctpanctsa [GF(2)]Bk! pasmeproctn |B|\(/ | mpu GUeKTHBHOM COOTBETCTBUM MOHOXPOMHOTO

Vv
Is™ <> B|\(/ v <> [GF( 2)1B«! s 3anammoro yposns rononorusaru K.

B pesynbrare, ms cuctemsl akcioM [G]' B kauecTBe OCHOBHBIX 00BEKTOB MOJEIN BBICTYIAIOT
BBIOOPKU HE U3 OCHOBHOT'O MHOXKECTBA «BEPILUHY», HO MIPOU3BOJIbHBIE BEIOOPKU M3 TOMOJIOTHYECKON
CTPYKTYPBl TPOCTPAaHCTBA «IIOTEHIHMAJIHHO BO3MOXKHBIX» THUIEpTONOrpagoB Ha HEKOTOPOM
YHUBEPCAJIbHOM MHOXKECTBE-HOCUTENE 5, 6].

Onpenenenne 1. Axcuomamuueckum npomusopeyuem OJTHOOCHOBHOM memaanzeopor wa 5™
HA30BeM CHTYallMI0 BBIXOJAa pe3yibTaTa aireOpanyecKor OIepanud 3a MPeNeibl OCHOBHO2O0
MHOdMICeCmea memaanzeOpuvl, ONPENEIICHHOT0 B 0a3nuce BHIOPaHHOH aKCMOMATHYECKOW CHCTEMBI
nedununun 15" <

Cucrema [G]' anpuwopu sBisiercss Gonee «OOMIMPHOi» B OTHOMEHMH cucTeMbl [G]*°.
CucreMbl paBHOMOIIIHBI TOJIBKO B YCJIOBHSAX BITOJHE OMPEIAEIEHHBIX OrPaHMUYCHNH, HATOKEHHBIX Ha
[GT'[6]. HeTpymso 3aMeTnTsh, uto B 06enx cucremax akcuoMm [G]*° u [G]' anre6psl B curnatype
<, U >* 3aMKHYTBI OTHOCHTEIEHO OCHOBHOTO MHOXecTBa. OIHAKO TOrO K€ HEIb3s CKa3aTh O
HEKOTOPBIX YHAPHBIX OIEPAIMsIX, HAIPUMED, ONEPalliy YAAICHHS BEPIIMHBL. JTa ONEparus JIEerko
MOKET TiepeBecTH #4T-epagp u3 6asuca [G]P° B Gasuc [G]'. Takum o00pa3soM, BO3HHKAET
aKTyalibHas 3ajada WCCIENOBAaHMs CHUTHATYphl oOmepanuii Hajx #nr-rpahaMd  Ha I[PEIMET
BO3HMKHOBEHHUS BO3MOXKHBIX aAKCHMOMATHUYECKMX IPOTUBOPEYMM, BO3HUKAIOIIUMX B XOAE HX
peann3alii, a TaK)Ke BbBUIBICHHS YCIOBHH, O00OECIIEYHMBAIOIINX BBIMOJHEHHE HEOOXOIUMOrO
TpeOOBaHMs 3aMKHYTOCTH CHHTE3UPYEMBIX areop.

II. 1. B paGote [7] B OTHOIICHHUH OTMIOPHBIX MOHOXPOMHBIX 777 —rpadoB, MO aHAIOTWH ¢ rpadamu,
NpY  pealu3alliy  Olepaluil  «TpaHc(OPMAIUK - Pa3BUTHs» (COCTaBHBIX B  alrOPUTMHYECKOM
UHTEPIIPETAIMK)  OBUIO  MPEUIOKEHO  HCIIOJB30BaTh  «aTOMAapHbIE  MHKPOOIIEpPAIHNY
(«37eMeHTapHbIe TpaHChOpMaIMKU»), oOpasyrollie 0a30ByI0 CHTHATYpY CHHTE3a HCXOIHBIX.
OmHako MpH JETaJbHOM aHAJM3€ IMOIXO0Ja OKa3ajoCh, YTO MPEIIOKEHHBIE «IJIEMEHTAPHBIE
TpaHCc(OPMAINK», «aTOMapHBIe» B MOJENH cpaga-zunepepaga B akcuomatuke [G]7°, B pame
CIIy4aeB He SIBJSIOTCS TaKOBBIMU B MOJENH cunepmonozpaga K-mopsaka TOMOJOTH3AINH, SBIISICH
COCTaBHBIMH B OTHOIICHHH HCCleqyeMoi omepanuu tpancdopmarmu CX-77 -rpados [1], uto B
pe3yiabTaTe  3aBEOMO NPUBOAUT K  MOSBJIEHHIO AKCMOMATHYECKMX TNPOTHBOPEYHH B
pesynbTupytomieM 77 —rpade. B HacTosiei paboTe 0OCHOBHOE BHUMAHHUE YIEICHO HCCIIETIOBAHHIO

6a30BbIX omepamuii B [G]*°, pe3ymbTaTOM BBHIIONHEHHS KOTOPHIX SABJSETCSA AKCHOMATHUECKH
HETPOTUBOPEUMBEIN 777 —Tpad.

Heo0XomuMo OTMETHTB, YTO HCIIOJIB3YeMble aKCHMOMAaTHYECKHE CHUCTeMBI OazMpyIOTCs Ha
BIIOJIHE  OMNpPEJENICHHBIX  TEOPETHKO-MHOXKECTBEHHBIX  (DEHOMEHOJOTHYecKuX  Miardopmax,

XapaKTEePU3YIOIIMX MEXaHH3Mbl BBEJCHUS W HCIOJb30BAaHHS HAa HHUX K-MECTHBIX OTHOIICHUH,
k<n,|V|=n [2, 5]. CoOOTBeTCTBEHHO B OMNpEICICHUAX TeX omepanuii, rae oHu («k-
runeprornopedbpa» [8]) 3amelcTBOBaHBI, ampuHOpU TMOAPA3YMEBACTCS BO3MOXKHOCTH  y4€Ta
0ocoOeHHOCTeH peann3ay MoJOOHBIX MEXaHU3MOB.

ITycth lHTG\';l u 2HTG\'/‘2 ecTb 7r-rpadpl HAa Pa3IUYHBIX MHOXecTBax-Hocutensax Vi u V,

COOTBETCTBEHHO, SIBJISIOLINXCS MOIMHOXECTBAMH YHUBEPCAIBHOTO MHOXKeCTBa V . B oTHoOmIeHUH
mozemu #r-rpada B axcmomatukax [G]' wm [G] Compememmm cremyromme (yTOUHEHHBIE)
anrebpandyeckre OIepanuu: yoaiexue eunepmonopeodpa (nt-pebpa), odobaerenue nr-pedpa,

3amvikanue nT-pedep, pacujennenue nr-pedep, yoarenue monogepuiunvl (T-BEpUIMHBI) U3 17-pedpa,
dobasneHue T-6epuiutvl B §T-pedpo, a TAKKE 0O0beduHeHue U nepeceyerue nt-rpados.

% Onpenensiolneil A1 CHHTE3a TOMOIOTHYECKHX CTPYKTYP HA MHOKECTBE-HOCHTEIE.

46



3a rpaHb  pPAacCMOTPEHHUS  BBIBEIEHBI OINEpAIN  KOIbYEBOU CYMMbl, CMASUBAHUA,
OdononHeHus U omoobpadicenus. Penykuuns onepanuii KOJIbLEBOW CyMMBI U JIOTIOJTHEHUS Ha 7T-Tpadbl

2-3
OTHOCHUTCJIIBHO aKCHMOMAaTHUKH [G] HEOJHO3HA4YHa. PCI[}/'KI_[I/IH OoIr€palru CTAruBaHus pe6ep Ha 7t-

rpad B cucremax [G]*° u [G]', ABisieTcs YaCTHBIM CIlydaeM ONeEpallUy 3aMbIKAHUS U1 JBYX #T-
k k
pebep 1e,711 u 28772, Ha coceqHux ypoBHsx Tonosnorusammu (|K; —K,|=1), ogHO M3 KOTOPBIX

BIIO’KEHO B JIPYTroe (1e,';1r € 2e,l;zr) Kak 7-BepirHa. Onepanus 0ToOpaXkeHus s #r-rpada CBOAUTCS K

3ajlaye IOMCKa CTPYKTYpHOTO wu3oMopdu3Ma Ha nr-rpade, 4YTO TakKe BBIXOAHT 32 PaMKH
NpeJCTaBICHHOTO Marepuana. Omnepanuu oObenuHEHUs1 (TiepeceueHus) 77-rpad)oB OIpPEIeIICHBI
TEOPETUKO-MHOKECTBEHHBIM 00pa3oM uepe3 o0beAMHEeHHE (TIepeceueHue) MHOKECTB #7-pedep U 7-

1
BCpIIMH HX IIOPOXIAIOMIUX. COOTBCTCTBGHHO, 000CHOBaHHE HX HCIIPOTHUBOPCUHUBOCTU B [G] n

\
[G*® cBoauTcs K [0Ka3aTeNbCTBY CYIIECTBOBAHHMSA alnreOphl < [GF(2)1%¢!,

Aler(ayell’
(V,A)>.
I1. 2. Onpenencuue 2. Yoarenue nr-pedpa ecTh NpeoOpa3oBaHHE BHUA l//(HTG\'f,e,';T): HTG\',‘

—k
—Y 5 HTGv, e e,';, - Hekotopoe 77-pebpo HTGY yposus Tomomorusamuu K, e,'§, e HTGK\VK,
- —k
k —\/k — Fk k
VA=V Epr=Ej \ey, <
5 —k y
OueBunHO, uto 11s cucteMbl [G]' pesynsrupyrommii 7r-rpap HTGy oTBeuaeT BBeaeHHOI
akcuomatuke. JleficTBUTENBHO BCe 77-pedpa, HaXOJSIIIMECs BBINIC YPOBHS TOMOJOrM3aiuu K, B
KOTOpbIC OBLIO BJIOKEHO e,‘;f (Vé,';; :e,';r ee_,';;,k’>k) HEePEeXOAAT B pas3psii THIIOTETUYCCKH
cymectBytonmx. Torma kak m1a1  [G]*°  ymamenmme nr-pebpa (a,d,) u3  yr-rpada
HTGJ,‘ ={a,,8y.,83, (a,ay), (a7,a,,(a;,a,))}, Tae a,a,,a83€V , IBHBIM 00pa3oM NIPHBOAUT K
AKCHOMATHYECKUM ITPOTHBOPEUHSIM.
ITyctes ompenencHsl 7T-pedpa é,';', CIEIYIOIIETO0 BHAA: CYIIECTBYST Takas I[eroYKa

kV
"
k<kj <ki,... <k, <k’ ¢ rmybunoii Broxennocts N (Nelly). Torma, anst ycTpaHeHUs

k; ki .
BJIIOKCHHOCTH 77-pebep IO YpPOBHSM TOMOJOTH3amuu K, drto e,‘;r €€ €...cg €6 e

BBIIICYITOMSHYTHIX MPOTUBOPEUNNA MOKHO BOCIIOIB30BATHCS CIECIYIOITUMU METOaMHU:

1. PexypcuBHOE ynajieHue. Y TaJIeHHME BCEX AJIEMEHTOB BHIA é,';; JUIsi BceX BO3MOXKHBIX N.
HyxHO OTMETHTH, 4TO JAaHHOE MPeoOpa3OBaHUE YCTPAHUT AKCHMOMATHYECKUE MPOTHBOPEUUS IS
cucremsl [G]7°, oqHAKO MOXKET MPUBECTH K MPeoOpa3OBaHMAM, IPOTHBOPEUAITNM JIOTHKE CHHTE3a
mozenu OP.

2. BBeneHue TOnoaIeMEHTOB é,';r B MHOXXECTBO-HOcuTeNb. Bee nr-pedpa Buaa é,';r, KOTOpBIE B

—=k
pe3yabTUpyIoeM #z-rpade HTG\7 IPUBOJAT K aKCHOMAaTHYECKMM mpoTHBopeunmsM B [G]°,

BBOAATCA B KQUECTBE «HOBBIX» 3JICMCHTOB B MO)II/ICbI/II_II/IpOBaHHOG MHOXECTBO-HOCHUTCIIb V_ .

.k/
3. 3ambIKaHHE HEMOCPEACTBCHHO BIOXKCHHBIX 77-pedep. Bee nr-pebpa Buma €., B KOTOpBIC

HEMOCPEACTBEHHO BJIOXKEHO yaalisieMoe pedpo (Vé,';; :e,';T ee',';;, N = 0), 3aMBIKaIOTCS B HOBOE #7-
k'’

—k' k k k
pebpo € . [Ipu oTOM, Bee /77-deMeHTh! BXoAsIIKe B €5, (VV; €€ ), BXOAAT U B € .
4. 3aMeHa YAQJICHHOI'O 3JICMCHTA Ha HOBBIA DJIEMEHT MHOXKECTBa-HocuTeld. Bcee BXOXICHUA

e,‘;f B 777-pebpa Buaa e,';T , KOTOPBIM HETMOCPEICTBEHHO HHIIUICHTHO yaiasieMoe pedopo (e,'§, € e,';T , N
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*
= 0), 3aMEHSIOTCS BXOXKICHUEM B HHUX BEpPIIMHBI V pacIIpPEeHHOTO MHOKECTBa-HOCHTEIIS
AT
mHoxkectBa V< {V UV},

I1. 3. Oupenenenue 3. JJobasrenue nr-pebpa ectb npeodpazoBanue Bunga Y ( HT G\I},egr ): HTG\lf

—=K —k = —=K
— 5 HTGv, rae e,'§T (e,'§T € HTGv \VX) - mekoropoe 5z-pebpo HTGy ypoBHs Tomonorusauum
—k —k
—\/k — gk k
k,aVz- =VT y EUTZEU‘[UeU‘[ <
OueBuaHO, 4YTO 3Ta omepamus HempoTuBopeunmBa B [G]'. UTo6sl omepamms Obuta
HenpoTusopeunsa B [G]*°, Heo6Xomumo Ha e,';T HAaJIO)KUTh OI'PAaHUYCHHUE: e,';r = {V'T‘} gVTk .

I1. 4. Oupenenenue 4. 3amvikanue nt-pedep ectb npeoOpasoBaHue Buma /( leh 2gke HTGJ} ):

nee Snro
—k =k
HTG\i} —¥ 5 HTGv naByx nr-pebep 1e,l;1T € E'T‘, ze,l;zf € E'T‘, k, >k; B 57-pedpo 3e,';2,, rie E; =
3e,|;ZT U Ezlf\ (1e,l;lr U 2e,i;zr), n s vV 4V,|;‘;, 5e,l;f;, Ge,l;‘;, TaKuX, 4YTO 4V,I;‘; IS 1e,';1, U Ze,l;zr, 1e,';1r IS 58,551,

2.K2 _ 6.Ks CA4gke 3.k 3.k 5. ks 3.k _ 6K
e,2 € °¢,% BhImONHsETCS: V! € 98,2 %82 € %6, , %2 € °g,5 <

3aciry’KMBaeT OTICIBHOIO paccMoTpeHus ciuydail K, —1> k;. OOpatum BHUMaHUE, YTO yPOBEHb
TOTOJIOTU3ALMM HOBOTO THUIIEpTONOpedpa 3e,|;2, Oynet paBeHn K,. ITocrmennee ycioBue CBSI3aHO CO
CJICIYIOLIUM YTBEPKICHUEM.

Yr1Bepxkaenue 1. JIroboe #r-pedpo e,';r YPOBHS TOMNOJIOTH3AIMK K B IMPOU3BOJIBHOM #jT-rpade

HTGVk e I['s™ Haxomurcs Ha MHHUMAILHO BO3MOYKHOM YPOBHE TOIMOJIOTH3ALMH M CYIIECTBYET

= 1 2 k—1,k—1 k | |
TaKas [eMmoYKa BIIOXKEHHOCTEH V € lem € Zem €...€ lem €€y, rae VeV u Vi< k,emI ek, «
He nmns Bcex nt-rpadoB M MpPOU3BONBHBIX #T-BEPIIMH JONYCTUMa Omepalus 3aMblkaHus. B
YacTHOCTH, 3aMbIKaHue #z-pedep (&a;,a,) u (a3,(3,(3,a,)) Ha nr-rpade HTG\',‘ ={9y,a,,33,

(a,85), (a1,(34,8)), (a3,(ay,(8y,87))}, Tae a;,a,,a3 <V, BiIedyeT OYEBUIHOE AKCHOMATUYECKOE

IPOTHBOPEUHE U TIPHBOIHUT K CIIEIYIOIMIEMY yTBEPAKICHHUIO, BHIIONMHIMOMY Kak B cucteme [G]*°,

Tak u B cucreme [G] .

k
YrBepxaenue 2. HeoOXoAMMBIM YCIOBHEM BO3MOXHOCTH 3aMbIKaHUS Mapbl #7-pedep leﬂlr u

Ze,i;zr aust cnyyast K, —1> Ky B nz-rpade HTG\',‘ SBJIAETCS OTCYTCTBHE LIETIOYKHU BIOKEHHOCTEN BHUA
1ok i ki iy akin 20K
€ €16, €..e et € %g2 e kg <k <k ...<k; <

B03M0OXHO BO3HHUKHOBEHHME aKCHOMAaTUYECKUX MPOTUBOPEUUIl U B #7-peOpax, HaXOAAIIUXCS
BbImIe K 110 ypoBHIo Tomosorusaruu. ITycTh yz-omeMents a, u (8,8, ) nr-rpada HTGK = {a;,a,,

(81,87 ),(ay,(8y,8,))} 3aMbIKalOTCA B HEKOTOPBIIl 21eMEHT az. MBI ModydyaeM aKCHOMAaTHYECKOE

npotuBopeure B oboux akcuomatukax [G]°m [G]', moromy uto 3ameHa BXOXJeHHS &, W
(a,a,) B amemente (8,,(8,8,)), MPUBOAUT K TOMY, YTO Ha YPOBHE TOIMOJOTHM3AIMH 2 Y HAC

OyZeT BBIPOXKJIEHHOE MT-pedpo M3 OJHOTO 3JeMeHTa. BceiencTBue BO3HUKHOBEHHS OYEBHIHOIO
AKCMOMAaTUYECKOT0 MPOTUBOPEUHS MPUXOJIUM K YTBEPKACHUIO:

k k
YrBepxaenue 2'. HeoOXoquMbIM yCIIOBHEM JIsl 3aMBIKaHUS JIBYX HT-pedep 1e,711 U Zenzr B /]T-

rpade HTGVk SIBIIIETCSI OTCYTCTBHE B HEM #T-pedpa BUAA (1e,';17 : Ze,l;zf ) <

B kadecTBe OJHONM M3 CTpaTeruyl pas3pelIcHUs AKCUOMATUYECKUX IPOTUBOPEUUN MOKHO
IPEUIOKUTD PeKypCusHoe 3amvikanue nr-pedep Kak pacuIMpeHre oNepaluu 3aMbIKaHUs ;77-pedep.
Mertoa e€ peanu3anuy 3aKIIOYACTCS B TOM, YTOOBI MOIIArOBO 3aMBIKaTh B Pe3yJbTHPYIOLIEE #T-
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pedpo HEmoCpeACTBEHHO BIIOKEHHBIE #7-pedpa, CTaBIINE MPOTHUBOPEUHBHIMHU.
[lycte cymiecTByeT HEKOTOpas I1IETOYKa BJIOXKEHHOCTH #7-3JIEMEHTOB IO  YPOBHSIM

i ki in K
TOMONOrM3auuy  JIUHBL  N: 1e,|;1re e L€l 22 e ky <ki, <k, .. <k, <k

| |
V|<k’ef7f| ek, .

1.k i kil
1. BeiOupaem napy HEMOCPEACTBEHHO BIIOXKCHHBIX //7T-JICMCHTOB “€,°. W 1€,. M IPOBOIUM HX

=k
sampIkanue. [lonydaem HekoTopoe HOBOE 7/7-pedpo €, .
2. IlpoBepsieM Ha TpeAMET aKCMOMATHYECKUX MpoTuBopeunid. Eciau mocie mpeoOpa3oBaHus
=k
CYIICCTBYIOT aKCHOMATHYECKHU-[IPOTHBOPEYNBBIC 7/7-PeOpa, TO 3aMbIKaCM UX C €, .
3. Ecimu ocranuchk eme He 3aMKHYTBIE 777-pebpa, TO BbIOMpaeM cliienyroliee pedpo #r-pedpo u3

OCIIOYKH BJIOZKCHHOCTHU U 3aMbIKACM C §7;(z. . B03BpamaeMc;1 K miary 2.

II. 5. Onpenenenue 5. Pacwennenue nt-peopa e,';, ectb mnpeobOpazoBanue Buma w( HT\ G\'}

—KkK
e,';f,le,l;lr,ze,l;zf): HTG\'j —Y 5 HTGv, rae #t-pebpo e,';, 3aMEHSICTCS BXOXIACHHEM B #7-Tpad
k 20k k 20k _ 15k
,ce &2 e €2 €€,

—Kk
HTGv nr-pebep lek g 2e7|;2 , JUISl KOTOPBIX BBIIIOJHEHO Tek 0T Nt

nc T n
K oK ok . =
epr ¢ HTGV \V7 yposneil Tononornsanmu K u ky, k; <k. Ilpu stom st mo60i T-BeprunHbL
| - k .yl k I | k |
Vyyr BOgswed B €y (V. 1V, €€y V), €V, €V,"), BBIIOIHEeHO V;
OueBHIHO, 4YTO Omepanus sBJISICTCS aKCHOMATHYECKOH HENMPOTHBOPEYMBON B  000MX

1.k 2xko
€ey, Ul <

akcuomatukax [G]*°u [G] .

I1. 6. Onpenenenne 6. Yoaneuue t-6epuiuivl v,';, us nr-peopa e,';, €CTh MpeoOpa3oBaHUE BHUIA

—Kk —k
w(HTGS VK ek )1 HTGE —Y— HTGv, rme ek, (e < HTGy \V/) vk cek ) - mexoropoe -
—k —=k _ _
pedbpo HTGy , ypoas tomonoruzamuu K, a Epr =( E,‘;T ue,;(T )\ e,';r , e,';, = e,';r \v,';T N
IIpeo6pa3oBaHne HEe IPUBOIMT K mpoTuBopednsM B cuctemax [G]7° n [G]', 3a uckmodenuem

OOHOTI0 €CANMHCTBCHHOI'O ClIy4as, KOorJga B IEPpBOHAYaJIbHOM m—rpa(pe HTG\I; , HC CyHI€CTBOBAJIO OBl

nr-pedpa Buaa e,kﬂ Ee,';r \VK_, mmenTHaHOTrO K7-peGpy €K , KOTOPHIM MbI 3aMeHseM B jr-rpade

ne> nr >
—k
HTGv #7-pebpo ef, u3 HTGY .

YTBepxkaenue 3. Y aaneHue ;r-BepLIMHbI V,';T u3 nr-pedpa e,';f s nr-rpaga HTG\‘} BO3MO>KHO

TOTJIa ¥ TOJBKO TOTJa, KOTJIa B #/T-BepIIMHA €,'7‘T = e,';r \V,';T HE MPUHAICHKUT HTG\'} : 5,'7‘1 3 HTG\'}
N
I1. 7. Oupenenenne 7. /[obasneHue t-8epuuutbl V7'§T 8 NT-pebpo e,';, €CTh TIpeoOpa3oBaHME BHUA

—« —k -k
l//(HTG\',(,v};T,ey';T): HTC—:\'} v, HTG\7 , TIE e,'§, (e,';r c HTG\7 \V 7 ,v,';r ce,léf) - HEKOTOpOE #7-

—k —k —=k — —
pebpo HTG\7 , ypoBHs Tomosoru3anuu K, a V; EVTk , Ene=( E,';r ue,;(, )\ e,';,, e,‘;, = e,'§T val;f <
JIns COXpaHEHHs HENpPOTHBOPEUHBOCTH mpeobpasoBanns Oasuca [G]P° B 6Gasuc [G]' B

OTHOILLIEHUU ONepaluy 100aBIeHUs T-BEPIIMHBI B /7-peOPO HEOOXOIUMO BBIMOIHEHUE CIEAYIOIINX
YCIIOBUH.
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Y1BepxkaeHue 3" IIpeoOpa3oBanue m00aBICHUS #T-BEPUIMHBI Vy';f B 7T-pedpo e,';r

i nr-rpada HTG\‘} BO3MOXXHO TOTJ[a M TOJBKO TOTJA, KOrja B 7T-pedpo @,'7‘7 EGII;T UV;';r HE
MIPUHAIJICIKUT HTG\ll‘ X §,'7‘T & HTC—I\/k <

3akmouenne. Cucremsl akcioM [G]*°u [G]' BechbMa CXOHBI OTHOCHTEIBHO NPEOOPa3OBAHHil

u PaspClICHUA BO3HHKAIOIIUX AKCHUOMATHYCCKHX HpOTI/IBOpe‘II/Iﬁ. I[JI;I PAa3JIMIHBIX
AKCHMOMAaTHUYCCKUX HpOTI/IBope‘II/Iﬁ OpCAJIOKCH U P Ppa3IMYHBbIX CTpaTel"I/Iﬁ X paspCuICHUs.

T[TocTpoeHne cxeMbl KoaupoBaHus Ha Mojenu CX-rumepronorpada B cucreme [G]*° Bo3MOXKHO
METOJIOM CHHTe3a «CHHU3y». llocTpoeHue cxembl KOJUWPOBAHUSI METOJIOM CHHTE3a «CHH3Y»
BO3SMOKHO M Ha OCHOBe Oonee «obmmpHOi» cuctembl [G]' ¢ BbIgeneHHEM NOTEHIMATBHO-

CYUIECTBYIOIIUX OOBEKTOB  #r-rpada KaKUM-THOO CYIIECTBEHHBIM  XapaKTEPUCTUUYECKUM
npu3HakoM. B "acTHOCTH, M MACHTU(UKANNKM yKa3aHHBIX OOBEKTOB MOYKHO HCIIOJIB30BaTh (TIO

1 o
ananorud ¢ [G]) u xapakTepHCTUYECKHI MPHU3HAK BXOXKICHUS B 77-peOpPO aKTyabHBIX WM
MOTEHIUATBHBIX //7T-BEPILIUH.
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Kpurtepuu 1Uisi 0OlleHKH ONTHMAJIBHOTO YHCJIA HHTEPBAJIOB THCTOTPAMMBI
C.A. bapoacos

I'ncrorpamma - camas crapas ¥ HanOoiee IIMPOKO HCHOJIb3yeMas HelapaMeTphyecKas OIeHKa
IUIOTHOCTH BeposATHOCTHU. [Ipy ee mocTpoeHnr HEOOXOAMMO ONPEACITUTh YHCIO HHTEPBAIOB M, HA
KOTOpble Oyner pa3buTa BHIOOPOYHAS COBOKYMHOCThb. PaccMoTpum BbBIOOpKY oObemMa N u3
ogHoMepHoro pacmpenenenus. Ilycts X, X,,.., X, - BBIOOpOYHBIC MJaHHBIE, IO KOTOPHIM

OLICHMBACTCS MCTHHHAs (YHKIHs TUIOTHOCTH BeposTHOCTH f(X). OueHka (YHKIMH TUIOTHOCTH
TUCTOTPaMMOM UMEET BUA:

A n.

f(X):ﬁ, i, <X<t, 1)

rae h; - mupuHa i -ro HHTEpBaJa THCTOIPaMMEIL, N; - KOJIWYECTBO JaHHBIX B | -OM cTojiOMKe, b ,,t;

- TpaHUIIbI | -T0 HHTEpBAA.

Paccmorpum  mpumeHeHue uHQpOpManMOHHOTO KpuTepuss Akawke [1-3] sl OLIEHKH
ONTUMAJIBHOTO YHWCJAa HWHTEPBAJIOB THUCTOrpamMMbl. JaHHBIN KpuTepuil ObUI MOJYYEeH Ha OCHOBE
paccrosinus  KynbOaka-JleiiOnepa MeXIy HMCTUHHOW HEM3BECTHOM (YHKIMEH TIIIOTHOCTH

BepositHOCTel f(X) M mpUOIMIKEHHOI MOJIEITBIO f(x):
: f(x
1(f, f)=[f(x)n 109 gy )
f(x]0)
rie @ - BEKTOp OICHMBAEMBIX ITAPAMETPOB.

B teopun unpopmamnuu paccrosaue KynpOaka-Jleitbnepa ectb Mepa TOro, HacKOJIbKO
JaleKu Jpyr OT Jpyra JiBa BEPOSTHOCTHBIX pacrpeneneHus. OHO wu3MepseT HHGOpMAIHIO,
MOTEPSIHHYIO, KOT1a MPUOIMKEHHAs: MOJIENb UCTIONIb3YETCSl BMECTO AEHCTBUTEIHHOM.

Kputepuii Akanke MOXHO IPEICTaBUTh B BUJE:
~In(Lld]x)) K
“nlor), « 5

n n
rme € - OIeHKa MaKCHMMAJIbHOTO TpaBIONoONo0Ms BekTopa mapamerpoB &, In (L(9|X)) -

AIC =

norapudmuueckas QyHKIMSI MaKCHMAJILHOTO TPaBIONono0us Monenu, K - 4uciio oleHuBaeMbIX
apaMeTpoB.

B cnydae rucrorpaMmbl OICHWBAaeMbIM MapaMeTPOM M OJHOBPEMEHHO YHCIOM TaKUX
napameTpOB SBJISIETCS YHCIO HHTEPBAJIOB THCTOrpaMMbl M . TakuM 00pa3oM, Uit THCTOTPaMMBbI

AIC = LL(m)) + m . 4)
n n
qDYHKI_II/ISI HpaBILOHOI[O6I/I}I MOACIN (FI/ICTOI‘paMMLI) HNMECT BU:
L Ny M
n n n,
L(m)y=|—2| | =% -.... . (5)
nh, ) \ nh, nh,,

PaccmoTpuM ciiydail ”HTEpBAIOB, UMEIOIIUX PABHYIO JJIMHY:
n. n n
n i n,\? n,\™
L(m) =| L (_2 Y L1 =
nh) \nh nh
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_n'n? -.ongm _ntngZenm
n"h" n"H"

rae H - pazmax Bapuamuu.
[Tonarast 06beM HaOMIOIEHUH N U pa3Max BapHallUy MOCTOSHHBIMU BEJTMYUHAMU, TOJTYUHM:

n
In(L(m))=">n;In(n;) + nIn(m) + const.
i=1
OT6paCLIBa>I BCJIMYMHBI HE 3aBHCAIIMC OT 4YHCIa HWHTEPBAJIOB, JIA OITHMAJIBHOI'O 4YHCIIa
HHTCI'pajioB rUCTOIPpaMMbl m NMECM:

m=arg max(ini In(n;)+nIn(m) - mj : (6)

m i=1
®opmyna (6) MOXKeT OBITh HCIOJIB30BaHA IS OIICHKM 4YHCJIA WHTEPBAJIOB IO BBIOOPOYHBIM
JTaHHBIM.
Jia monmydyeHUs aHaTUTHYEeCKONW OLEHKH HEeoOXOAMMO 3adaTh (YHKIUIO TUIOTHOCTH
BEPOSITHOCTEH, a YMCIO HAONIOJNECHWH B 1-OH TPYyIIE IOJIOKUTh PAaBHBIM MAaTEMaTHUECKOMY
OKMIAHHUIO OT N, .

= arg max(ZE(n YIN(E(n,))+nin(m) - mj (7)
PaccMoTpuM, HanpuMep, JIMHEHHYIO (HYHKITHIO IIOTHOCTH BEPOSTHOCTEH:
0, Xe(-x,0);
_12x, xe(0,1);
fx)= 0, xe(1,). ®
B aToMm cityuae
E(n) = (2i-1)n 1)n
Torma
iE(ni) In(E(n,)) +nin(m)—m =
& ni-1), (ni-1)
iZ:;‘ - In( m2 j+nln(m)—m.
CornachHo dopmye Diinepa-MakiopeHa:
>0 = faax+ LI, 2 (grm) - ')
CrnenoBatenbHO
iE(ni) In(E(n,)) = T(Zm —1)In(2m-1)dx +
, (2m-1) In(2r;1 1)+1In(1) (2 In(2m—-1)+2) "
[Ipu sTOM 1
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Mln(Zm—l)—

iE(ni)ln(E(ni)) +nin(m)—m ~

2
_(@2m-1) +l+ (2m-1) n@m—1)+ In(2m—1).
8 8 2 6
Huddepenuupyss 1Mo dYMCITy HHTEPBAIOB M M TNPUPABHUBAS NPOU3BOAHYIO K HYIIO, JUIs
HaXO0JK/ICHHS YMCJIa HHTEPBAJIOB HOIYUUM:
n(ln(2m3—1)+ 2 1 jzl

6m 3m“(2m-1)
Yucno rpymnm it miIOTHOCTH (8) Takke ObUIO OLIEHEHO YHCICHHO IO MCXOAHOMY KpuTepuio (7).
[TonydyeHHble pe3ynbTaThl B auana3zoHe uucia HaOmogenuid N ot 100 mo 1000000 mertomom
PErpeCCHOHHOTO aHAIIN3a AIMIPOKCUMHUPYIOTCS 3aBHCMOCTBIO

m = 0,739 n>*",

C uenpro moimydeHUs: oomiei GopMynbl A 3aBUCHMOCTH YHCIa HHTEPBAIOB M TUCTOTPAMMEI OT
o0Bbema BbIOOpKH TpoBezeM yrpoieHue kputepus (4). [lomaras pazmax BapHalUuy MOCTOSIHHBIM,

HUMECM:
m =arg mn?x(i[% In (%D — %j . 9)

i

Al

[pu GONbIIMX 3HAUCHHMSX O0BbEMa BHIGOPKM N M umMcoa Tpymm M oTHomenue (N/N) maio

PaccmorpumM cnaraemsle:

=

mn; \n
OTJIMYAETCS OT HYJs, a (mni/n) Oyner KoHe4YHbIM yucioMmM. Torma | —- | — 1, xorma oOobeMm
n

BBIOOPKH N —> 0.
IIpoBenem 3ameny

>
>

|(m_j [m_] 1
n n

W3BecTHBI crieayromue GpyHaaMeHTalIbHbIe HepaBEeHCTBA:
X —aX+a-1>20, a>1, a<0;

X —aX+a-1<0, O0<a<l,
cnpaseuBbie ipu X >0 . PaBenctBa cripaBeanuBbl ipu X =1 .
B npenenpHbIx cinyvasnx, korna ¢ =0 u =1 npu Bcex x>0 :
X*—oX+a—-1=0.
Torna npu 6osnbIIOM 00beMe BEIOOPKH:

>

- 2
(m) —1“”‘(&) n
n n n

CrnenoBatenbHO, kputepui (7) mpeoOpa3yeTcsi B CISTYIOIINNA:

M = arg max mi(%) _m . (20)

n

m i=1

[Tpu 3TOM OBIIIO YYTEHO, YTO
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m

2

i=1
HE 3aBUCHUT OT YMCJIA UHTEPBAJIOB TMCTOTPAMMBI.
JInst monyveHus aHATMTUYECKOW OLICHKHM 3aMEHMM N, Ha MaTeMaTudeckoe oxunanue E(n,),

=1

S |>

torga kpurepuit (10) npumer Bux:

M = arg max (mi(mj —m]. (11)

i\ N n

[Tpumenum kputepuii (11) k QyHKIIMM TUIOTHOCTH BEPOSTHOCTEH (8).

SEOE IR )

i=1 n i=1 m i=1

S(EM)Y _m_(4_ 1) m
m,zﬂ:( n j n (3 3m2) n’

JuddepeHuupys npaByro 4acTh NOCIEIHET0 PABEHCTBA 110 YUCIY HHTEPBAJIOB M U MpUpaBHUBAS K

HYJIIO, TOJTYYUM:
\/ﬁ
m=3|—.

[Mepeiinem B kputepuu (11) oT uncia uHTEpBaIOB N K JuinHEe WHTepBada h OTMmeruM, 4To
t. .+h
i-1

E(n)= j f (x)dx.
i
3aT cM IJIA OIITUMAJILHOU JJIMHBI UHTEPBAJIa MOJIYUYUM:

Torna

“ m fj ? 1
h =argmax hzl:[ | f(x)dx/h] - (12)

iy

I'icrorpamma npeacrasiisieT co60i HaOOp MPSIMOYTOJILHUKOB, IOTOMY OLIEHUM MHTErpai B
(12) meToioM MPSIMOYTOJILHUKOB
§ 2
(Ej j f(x)dx = f(t_ + h/2)+h— f7(&), t,<&<t,+h
h o 24
Torma

2
§
h{ I f (X)dxlh} = hf 2(ti_l + h/2)+ h®f (ti_l + h/2)f "(é‘i )/12 (13)
G

PaccmoTpuM uHTETpal ot kBaapaTa pyHKIIUH TUIOTHOCTH BEPOSITHOCTEH

[£200)dx = itj f (x)%dX.

=
=y

C uenpro JOCTUKEHUSI OAUHAKOBON TOYHOCTH MPUMEHSS KaK M B MPEABIAYIIEM CIIy4yae IJisd OLEHKH
WHTErpajia METO/1 Tpaneuui, MoJIy4nm:

t.
1

| £002dx=hE2(t, +h2)+h*t2(6)12+ 0T (5) " (6)12, t, <5 <t,+h  (19)

1
G

Cpasuum (13) u (14). Yarem, uto
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hef (t,, +h/2)f (& )12 - h*F () £ ()12 = o(n®),

18 1

=Y nf?(E) ~—h*[f?(x)dx.

2N @ = S0
Torga

2
hi ]'f(x)dx/h —izjfz(x)dx—h—zjf'z(x)dx—i. (15)
=1 nh 12 nh

Y4uuteiBas, 4TO Ifz(x)dX: const , (12) u (15), mody4um cCleAyIOUIMA KPUTEPHHA A OLCHKH

JJIMHBI UHTCPBaJIda THCTOIPAMMBI IIPpU 00JILIIOM 00BEME BBI60pKI/IZ

~ h? 1
h=ar —— | F2(x)dx—— |. 16
gmigx( 12f (x) nh] (16)
Huddepenmpys (16) no h u npupaBHUBAsE TPOU3BOIHYIO K HYIIIO, TOTYIHM:
h= (6] (x)dx)”. (17)

®opmyna (16) panee Obina momydeHa CKOTTOM, KOTOpPbII MMHHMHU3UPOBAI HHTErPAIbHYIO
CpEeIHEKBaIPATHUECKYIO OLUIHOKY:

[E(f 00— f0ofax. (18)

B cnyyae paBHOHANOMHEHHBIX UHTEPBAJIOB MHPOPMAIIMOHHBINA KpUTEPpHU AKanKe MPUBOAUT
K BBIPAXKEHUIO

rﬁ:argmmin(%iln(hihIn(m)+%j. (19)

Kak mnoka3piBaloT OLEHKM B Ciy4yae TUCTOTPaMM C pPaBHBIMU JUIMHAaMU HWHTEPBAJIOB
MHGOPMALIMOHHBIM KPUTEpPUH [aeT 3aBUCHUMOCTh 4YHCa TPyHnnm OT o0beMa BBIOOPKH, KOTOpas

. 1
AIMPOKCUMUPYETCA CTCIICHHOU 3aBUCUMOCTBIO C ITOKA3aTCJICEM CTCIICHU OJIM3KHM K g . OI{HaKO JJIA

PaBHOHAIOJHEHHBIX HMHTEPBAJIOB IOKa3aTenb cTerneHu 3aBucuT oT ¢yHkuuu f(X). Hampuwmep,
OLICHUM YHCJI0O UHTEPBAJIOB JJIs TUIOTHOCTH (8) coriacHo kputeputo (19). Beibopounsle 3HaueHUS
h, mpu 3TOM 3aMEHSIOTCS HAa WHTEPBAJIbI, PACCUMTAHHBIC Yepe3 (YHKIUIO 00paTHYIO K (YHKIIUU

pacnipenenenns F(X)

OnenuBas cymy no opmyie Ditnepa-MakiiopeHa, HOTyIHM:

M = 04514 +/n
O,Z[HaKO, JJIsL (I)yHKI_II/II/I IIJIOTHOCTHU BepOﬂTHOCTCf/'I
0, xe(-x,1);
1/x, xe[1,¢e];
f(x) = sllel (20)
0, xe(e,x);

kputepuii (19) naer:

M a\/E =0,4368 3/n
12
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Ynpouienne KpUTEPUS (19) JUI. pAaBHOHAIIOJHEHHBIX HWHTEPBAJIOB MPUBOAUT K

bopmyre:
m =argm min (% i(hlj + EJ . (21)

i=1 n

JUis 3aBHCHMOCTH YHClIa MHTEPBAJIOB THCTOrpaMMbl M OT oObema BBIOOpKH N Kputepuid (21)
TaKXe JaeT IO0Ka3aTelb CTENEeHM, 3aBUCAIIMNA OT BMJA (QYHKUMH IUIOTHOCTH. Hampumep, ans
motHoctH (20) o kpureputo (21) momydum:

M = 04723 3n.
Takum o0Opa3oM, B ciydae paBHOHAIOJHEHHBIX WHTEPBAIOB MOIydYeHUE (DOPMYIIBI aHATIOTUYHOM
(17) npencraBiusieTcs: MPEACTABISAETCS 00JIEE CIOKHBIM.
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YacTuyHas KBa3MCBA3ZHOCTh M Q-3proauyeckas reopeMa
A.B. Bopooun

PabGora 3HAKOMHUT CO CTPYKTYypOM YacTUYHOW KBAa3HCBSI3HOCTH Ha IMPOU3BOJILHOM MHOKECTBE,
BIIEpBbHIC BBEACHHOM B [ 1], MOABEPTHYTOM HCCIENOBAHMIO B [2 — 5], BBUIUBIIEMYCS B MOHOTpaduio
[5]. Onpenensercs yacTUYHAS KBa3UCBSA3HOCTh, I KOTOPO cripaBeduBbl Q-aHamoru ypaBHEHHS
KonmoropoBa—Usnmena u sprogumdeckoil Teopembl (MOJOOHONW 3ProAuyvecKod TeopeMe s
MapKOBCKUX 1iemelt [6]).

[IpuBenéM HeEOOXOAMMBII MHUHUMYM ONpEIEICHUH M  yTBEPXKIEHUH, Kacaroluics
OTHONIICHUS YAaCTUYHOW KBa3HCBSI3HOCTH (CTPYKTYphl YacCTUYHOM  KBA3WCBA3HOCTH) Ha
MPOM3BOJILHOM MHOXKeCTBe X (moapoOHee, cM. padoty [5]).

Omnpenenenue 1. Ksasuoxpecmnocmoio (kopoue, Q-okpecmuocmvio) osnemenma X e X
nazvleaemcst noomuoxcecmso Q(X) < X, ommnecénnoe X no 3aoannomy npasuiy Q.

[Ipu »TOM cnywaii Q(x)=< (mycToro MHOXeCTBa) He HcKIovaercs. CaM  3leMeHT
X € X MOKET TpUHAUIeKaTh, a MOXKET He TNPUHAISKATh KBasuokpectHocTH — Q(X).

HogmuoxkectBo Q(X) = Q(X)\{x} HasbiBaercst BBIKONOTON Q -OKPECTHOCTBIO 3neMeHTa X € X .

Ecmu Ac X, 1o muoxectBo Q(A)= UQ(a) c X Ha3bIBaeTCsAd KBa3HOKPECTHOCTHIO (wimm Q-
acA

OKPECTHOCTHIO) MHOXeECTBA A.

Teneps BBenéM Ha X omuowenue keazucessnocmu (Q-cesznocmu) CieIyronuM 00pa3oM.

Onpenesienue 2. Dnemenm X € X nazvisaemcs Q-cesa3nvim ¢ snemenmom a € X, a snemenm
a Q-csazvisarowum snemenm X, eciu Cywecmeyiom KOHEeYHAs NOCied08amenlbHOCHb I1eMeHMO8
(Q-nyms)

n
KXo X (X=X X, =a), (1)
u coomeememayiowas nocieoosamenvrocmos Q-okpecmuocmeti (Q-yens)
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Q%) (k=1,2,...,n)
2)

makue, 4mo
X, € Q(x,) (k=1,2,...,n).

O6o3HayaeTcst 3TOT GakT Tak: X oc a, WIM MOApOOHEe (Xoc a, Q). Ecmu xe Xxe X mHe Q-
cBsi3aH ¢ ae€ X, To nmmercs X oc a. Keasumyrh (1) oOosnawaercst uepes L(xoca), ero
KBa3HUIMHA N — Yepe3 d(L(X oc @)); kBasuiens (2) — uepes Q(X oca), eé KBasumIMHA N —
yepes d(Q(X oc a)). Tem
cambiv d(L(x oc @))=d(Q(x c @))=n.

HOHHTHO, YTO BBEAEHHOE TaK OTHOIICHHE « oC » Q'CBH3HOCTI/I BCCraa TPaH3UTUBHO, HO,
B006H_Ie TOBOpsA, HC CHMMECTPUYHO U HC pe(l)J'IeKCI/IBHO. I[J'ISI BBITIOJIHCHUS IMOCICAHUX ABYX CBOICTB

HY)KHBI JIOTIOJIHUTENIbHBIC yCciIoBHs Ha mpaBuiao Q. ITostomy, eciu (a oc b, Q) u (b oc a, Q), TO
3NIEMEHTHI @ u b Ha3piBaroTCs Q-B3aMMOCBSA3HBIMHU, U 3TO 0003Ha4YaeTcs tak a oo b. IIpu srom Q-
nens Q(boca) moxer He coBmamate ¢ Q-menpro Q(aoch). Ecmu (aoca, Q), TO DIJIEMEHT a
HaspiBaercs Q-pegexcusnvim. B aTom ciyyae 6o a € Q(a), muoo a ¢ Q(a), Ho cymectByer Q-
nenb Q(acca). Bo Bropom cayuae Q-memb Q(aoca) (coorBerctBeHHO Q-myth L(a@oca))
Ha3bplBaeTCsl 3aMKHyTOW Q-niembto (3aMKHYTBIM Q-myTém, wiu Q-IMKIOM JUIMHOH N>2).
Kpasumukn L(aoca) © X o6osnauaercs gepes C(a) mmm C(a;n) (ecam Hago ykasaTh €ro
KBa3WUIMHY). 3aMeTHM, 4TO U B ciay4dae a < Q(a), MOKHO TOBOPUTh O TPUBUAIBHOM KBAa3HUIHKIIC
C(a;l) mmunoi n=1.

Onpenenenue 3. Muoocecmeo X ¢ omuowenuem Q-césazHocmu « o€ » HA3bI8ACMCA
yacmuuno Q-cesazuvim u obosnauaemcs cumeonom (X; Q) (camo omuowenue « o< » nHazvigaemces
— Q-css3HOCmBIO HA X ).

Ecim X — wactuuno Q-cmsizHOe MHOXecTBO, a€ X, be X u a«xh, To cymecrByer Q-
menb Q(boca) wmuHMMampHOM mauHBI N, . Takas Q-uennb  Ha3BIBAETCS MHUHHUMAJIBHOM
(o603nauaercs Q, (b oca)), a uncio

0, ecmma=beQ(b),
d(a,b) =dy(a,b):=4n,, ecmua=buma=beQ(b), (3)
+00, eclm a o€ b,
— Q-paccmosnuem ot sneMenTa a a0 3aementa b. KBasupaccrosuaue (3) obnamaeT ciaeayonumMu
ceoitcteamu: (V @, b, ¢ € X)

1) d(a,b) >0, npuuém d(a,b) =0 < a=beQ(b) (noroxcumenvruas onpedenénnoctp),

2) d(a,b) <d(a,c)+d(c,b) (nepasencmeo mpeyeonrvnuxa),

YTO POJHUT €T0 CO CTaHAAPTHBIM (KJIacCHUYECKHUM) OIpeaeseHrueM paccTosHus. OJHAKO CBOWCTBO
cummempuunocmu d(a,b) =d(b,a) moxer me BBIMOMHATHCS naxke, ecaun acob. Kpome Ttoro,

d(a,a) #0, xorma a¢Q(a). Dro 3ameTHo ommyaer Q-paccrosHue (3) OT €ro CTaHIAPTHOTO
ananora. Otmerum, uro d(a,a) # 0, ecomm mubo a oc a, mubo ae C(a;n,), rae n, >2.

Muoxectso  Q(a;r) ={x e X :d(x,a) <r} massBaercs kBasumapom (Q-iapom) pammyca
r eR c mentpom B Touke ae X . U3 (3) cmeayer, uto Q(a;0)=@, ecnim a ¢ Q(a); Q(a; 0) = {a},
ecrn a€Q(a); Q(a; 1) =Q(a).

[Tycth ae X, Ac X, Bc X.

Onpenenenne 4. Muoocecmeso {0 € B:b oc a}

57



Haswvieaemcs obnacmoio Q-enusnus snemenma a Ha MmHoxcecmeo B (obnacmoro  Q-zasucumocmu
B om a), u ob6osmauaemcs cumeonrom {Boca}. CoomeemcmeeHHO — MHOMICECBO

{Boc Aj=| J{B xaj

aeA
Haszvisaemcs ooaracmvio Q-grusnus muodcecmea A Ha muodxcecmso B (oboracmoio Q-3asucumocmu
B om A).

EcTecTBEHHOCTh 3TOr0 ONpEIeNeHHs] BBITEKACT M3 CIEAYIOUIEr0 IPOCTOro, HO OYEHb
Ba)XHOTO, YTBEPIKIICHHS.

Teopema 1. Eciu uz mozo umo snemenm a € X obradaem ceolicmeom S ciredyem, ymo
omum ceoticmeom obnadarom 6ce odnemenmsl Keéasuokpecmuocmu Q(a@), mo ceoticmeom S
0b1a0arom 6ce 371eMeHmbl MHOHCECHBa {X oc a}.

Ecmn {B oc A}z B, To B Q-3aBucumo ot (umu Q-cBsizHo ¢) A, a A Q-BimmstenbHo (v Q-
cBaspiBact) B; obosHauaercs Boc A. Ecm ke {B oc A}=0, 10 MHOXecTBO B Q-He3aBHCHMO OT
(unu Q-necsizHO ¢) A, a A Q-ueBiusaTensHO Ha (Q-HelTpanbHO K) B ; o0o3nauaercs Boc A. B
ciyuae A= {a} Bvecto Boc{a} (B {a}) mumercs Boca (B a). Ecnm B oc {a} s kaxmoro
ac A, To MHOXecTBO B cunmpHO Q-3aBucuMo oT (winu cwiibHO Q-cBsizHO ¢) A; obOo3Havaercs
B oc, A.

MmuoxectBo Ac X (anmemeHT ae€ X, ecnmu A= {a}) Ha3zbiBaeTcs: Q-HelTpanbHbIM (W Q-

HeBmuATeENbHEIM), eciu A°oc A, rme A" =X\A; Q-3amkHyTBIM, ecmum Ao A°; Q-
U30MpOBaHHbIM, ecid A’ oc A u Ao A®; Q-pamsarensbHbIM, ecid A° o A; Q-OTKDBITBEIM, €CIIH
A oc A°; Q-cBA3HBIM ¢ cO00M, ecan Aoc A.

OtHocutenbHO Q-HeHTpanmbHBIX W Q-3aMKHYTHIX MHOXECTB HMEET MECTO Cleayrollee
yTBepKIeHHe [5].

Teopema 2. Cosokynnocms ksazunerumpanvhvix 6 (X; Q) muooicecms noposxcoaem na X
MONONO2U) T, 6 KOMOPOU MONOAOSUYECKU OMKPLIMbIMU MHOMcecmeamu sensomes Q-
HeumpaibHble MHOMCeCmaEd, d MONnoJ0SUYeCKU 3AMKHYMbIMU MHONCECEAMU — UX OONOJHEHUS 00
X, m. e. K8A3U3AMKHYmMble MHONCECMEA.

[TonydyenHoe Tak Tomosorndeckoe mpoctpancTBo (X;7) HaszpBaercs QT -mpocTpaHCTBOM
(KBa3UTOMOJOTUYECKUM MPOCTPAHCTBOM); €r0 7 -OTKPBIThIE (7 -3aMKHYTble) MHOkecTBa — QT -
OTKpBITHIMU ( QT -3aMKHYTBIMU) MHOXKECTBAMH.

MoxHo mokasare, uto AcC X — QT -otkpsiToe (riu Q-HEeHTpaTbHOE) MHOKECTBO TOTIA H
TOJIBKO TOT/a, KOT/1a

(VaeA) Q(ajl) c A;

Ac X — QT -3amknytoe (nnu Q-3aMKHYTO€) MHOXECTBO TOTJa M TOJIBKO TOTJa, KOT/1a
OAcC A,

e

oA={xe X :(Q(X) N A=0) A (Q(X) " A° # O)

— Q-epanuya maoxectBa A (moapobHocTH B [5]).

YkakeM JBe KpalHOCTH: a) eciii X — CHWIBHO Q-CBS3HOE MHOXKeCTBO, TO Q-Tormoorus Ha X
TpUBHANIbHAL, 0) ecinu Bce dneMeHThl B X Q-u3onupoBannbie, To Q-Tomonorus Ha X AuCKpeTHas. B
OCTaJIBHBIX ke ciiydasx Q-tormosiornn Ha X — «IIPOMEXKYTOUHBIE», 001a/Taf0NIHe TEM OOIIIM ISt
BCEX CBOMCTBOM, 4TO TiepecedeHue aoooro uncia QT -oTKpbIThIX MHOXKECTB — QT -0TKpBITOE
MHOECTBO.

BBeném Temeph Be HEOOXOAMMBIE IS AANbHEHIIET0 OMEpalnuyd HaJ KBa3HCBSI3HOCTSIMH.
ITycte (X;Q,) (k =1,2) — nBe KBa3UCBSI3HOCTH HA OJHOM M TOM K€ MHOXeCTBE X.

Omnpenenenue 5. 1) O6vedunenuem 0syx keasucesaznocmei (X;Q,) u (X;Q,) naszviea-emcs
keazucesiznocmo (X; Q) marxas, umo (VX € X)
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Q(X) =(Q, v Q,)(x) =Q,;(x) W Q,(X) 4)
(0603nauaemes Q =Q, UQ,).

2) Komnosuyueii osyx keasucesaznocmen (X; Q,) u (X;Q,) Haszvieaemcs keasucsesznocms (X; Q)
maxkas, yumo (VX € X)
Q) =(@Q -0 = JQu.(v); )
yeQi(x)
(o603nauaemes Q =Q, 2Q,).
Omnpenenenre ApPyrux omepamnuii (Kak, BIOPOYEM, M APYIMX IOHATHH, CBS3aHHBIX C
OTHOIIIEHHEM YaCTUYHOW KBA3UCBSI3HOCTH), CM. paboThI [2-5].

Janpiie pacCMOTPUM YacCTHbBIC, HO BaXKHbIE JUISI NMPHJIOKEHHM, Cllydal YaCTUYHOM KBa3H-
CBSI3HOCTH Ha MHOXecTBe X.

Onpenenenue 6. Omnowenue uacmuunou Q-cesaznocmu na X Ha3zvl8aemcsi 0OHO3AUHbIM,
ecaiu Kaxcowlll anemenm X € X codepaicumcs moavko 6 oonou Q-okpecmuocmu, m. e.

1) (xe X) Ay e X):xeQ(y), 2) (¥X,X, € XX, #X,)Q(X,)nQ(x,)=0.

CgoiicTBo 1) 03Hauaer, 4To BCe 37eMEHTHI B X — (Q -OTKpBITHIE.

Ornyckass moapoOHBIN aHaIM3 OJHO3HAYHOM YAaCTHYHOW KBa3MCBSI3HOCTH Ha X (cMm. [5)),
OTMETHM
TG €€ TECHYIO CBS3h C MOHSATHEM OTOOPaKEHUST MHOXeCTBa X B CeOs.

Teopema 3. /Jl1a moco umobwi omuowenue uacmuynou Q-cesasnocmu una X 0bL10
OOHO3HAUHBIM, HEOOX0OUMO U OOCMAMOYHO, YmodwlL cyujecmaosano omoodpaxcenue f X — X
makoe, umo

Q) =f"(x) (VxeX). (6)

Otobpaxenue f : X — X, MHIyIUpPOBaHHOE OJHO3HAYHOW YAaCTUYHON KBa3HUCBS3HOCTBHIO

(X;Q), oboznauaercst uepes f,. COOTBETCTBEHHO OTHOIIEHHE OJHO3HAUHOH dYacTH4yHOH Q-

CBSI3HOCTH Ha X, MHIyIpoBanHoe oToopaxkennem f : X — X — uepe3 Q; . [TonarHo, uyto
n
(xxa Q) < fi(x)=a,

rie n=d(x,a), f"=fofo--0of.
n

Tenepp BBenéM kBaszucBs3HOCTH (X; Q), koropas sBiseTcss 00beqUHEHUEM (B cMBbIcie (4))

KOHEYHOTO YKCJIa OJHO3HAYHBIX KBasucpsasHocTed (X;Q;) (j=1,2,...,m), T.e.
m m
Q=Q;: Q) ={JQ;(x) (vxeX) ()
j=l1 j=l1
Tak kak aist mo6oro snementa X' € X u moboro j € {1, 2, m} CYIIECTBYET 3JIEMEHT X € X

Takoif, uro X' € Q;(X), To BBUAY (7) A1 moboro snementa X' € X CyIIECTBYeT >IeMEHT X € X
takoi uto X' € Q(X).

[ycts X' €Q(X). Uz (7) cnemyer, uro cpemu kpasuokpectHocTeid Q;(X) (j=1,2,...,m)
CYIIECTBYIOT Takue, KOTopble comepskaT siaement X'. Hucmo K =K(X; X’)e{1,2,...,m} TaKuX

KBa3MOKPECTHOCTEH HasbiBaeTcsi Q-kpamuocmopio 3nemeHta X' OTHOCHTEIBHO dneMeHTta X . [l
anemeHToB X ¢ Q(X) Q-kparHocTh K =Kk(X;X'):=0. MoxHo moka3zath, uTo umcio M(X') ecex

KBa3MOKPECTHOCTEH, cojiepkanux aneMeHT X € X, ompeaensiercs mo Gopmysie

m(x’) = > k(x;x)=m, (8)

xeX
u  HaseBactcs  Q-snaunocmeio (unm noamou  Q-kpamnocmwio) snementa X e X. B
paccMaTpuBacMOM Cilydae OHa OfMHaKoBa Uit Bcex X € X u paBHa M. B o0reM ciydae moHast
Q-kparnocTts (8) 3aBucur ot snemenra X' € X [5].
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Yucnoseie xapakrepuctukun K =K(X;x") m m(x’) mnosBomstor onpenenuth Mmepy Q-

ceaznocmu J1oboro nemerta X' € X ¢ 100bIM 371eMeHTOM X € X .
Onpenenenue 7. Eciu ksaszucesasnocmos (X; Q) sensiemcs obvedunenuem M 0OHOZHAUHBIX

keasucessnocmen (X;Q;) (j=1,2,...,m), mo eeruuuna
p(x;x) = kOx) _ k(xiX) (x, x"e X)
m(x") m

HA3bI8ACMCA CMenenblo céssHocmu dnemenma X' € X ¢ anemenmom X € X .
HerpynHo BuaeTh, 4To

0< p(x;x)<1, D p(x;x) =1,

xeX
npuuém p(x;x) 20 < dy (X, x)=1.
PacripocTpaHuM TMOHSATHE CTEICHHU CBS3HOCTH deMeHTa X € X ¢ 3JeMeHToM X € X Ha
m
ciyyait, korma N = dQ(X’, X)>1,rme Q= UQJ. .
=1
[Tyctb xeaszucssasnocms (X; Q) sBisieTcst 00beAUHCHUEM M OIHO3HAYHBIX KBa3HUCBA3HOCTEH
(X;Q;) (j=L2,...,m). O6o3nauum 4epe3 X M (X') MHOXECTBO 37I€MEHTOB X € X TaKHX, 4TO

do (X',X) =n. HasoBém ero mHoxkecTBoM Q-BIHMsAHHA Ha 371eMeHT X € X N-TO YpOBHS, a caMH

AJIEMEHTHI 3TOTO MHOXKECTBa 0003HAYUM dYepes x™(x") u nHazoBéM smemMenTamu Q-BIMSHMS HA
anmeMeHT X' € X N-ro ypoBHs. [10CKOJIbKY KBa3HCBA3HOCTh Q SIBISICTCS OOBEAMHCHHUEM POBHO
M OJHO3HAYHBIX KBAa3HCBI3HOCTEH, TO yucio Q-myreir L(X' oc X), cOeMUHSIONMMX 3JIEMEHT X' C

snementamun X (x') muoxectBa X ™ (x'), paBHO poBHO M". UmMCIO ke CAMHX >JIEMEHTOB
muoxkectsa X ™ (x') me npesbmmaer M". TakuM 06pasom,
XM (x") = {xl('” (x), xV(x1), ..., x» (x')} ,

m(n)
rac
m(n) =m®(x)<m"
— YHCJO 3JIEMEHTOB N -T'O YPOBHA, Q'BJ'II/IHI'OH_[I/IX Ha 3JICMCHT X, e X.
Onpenenenue 8. Mowmnocmo muooxcecmeéa Q-nymei, cessvisarowux onemenm X € X ¢

anemenmom X € X (X') u umerowux omuny n =dq (X',X), Hasvieaemcs Kpammocmuvlo ypoeHs

N onemenma X' omuocumenvho snemenma X u obosnavaemcs cumeonom K™ (X;X'). Ecau sce
xe X™(x), mo k™ (x;x):=0.

Ilpu Nn=1 mnonyyaercs BBeAEHHas panee Q-kpatHOCTh dmementa X' (1-ro ypoBHS).
IlousTHO, YTO

(n) NN ) ()Y ah
Dk x) =" k™ (x(M;x) =m",
xeX
U ompezeneHue 7 0000maeTcs CieIyronmM 00pa3oM.

Onpenenenue 9. [Iycmov keazucssasnocmos (X; Q) senaemes ob6veounenuem M 0OHOZHAYHBIX

keasuceaznocmei (X;Q;) (j=1,2,...,m). Toeda senuuuna

k™ (x; x’
PO (x5x) = XD (e x) ©)
HA3bl6eAemcs CMENEHbI0 CEA3ZHOCMU YPOBHA N snemenma X, S X C DJ1IEMEHMOM X € X .

U3 (9) cnenyer, 9to
0<p@(x5x)<1, D p™(xx) =1,
xeX

a npu N =1 monyvaercs onpeneneaue 7. Kpome Toro, crpaBeIMBO CSAYIONICEe YTBEPKICHUE,
CBA3BIBAIOIIEE KPATHOCTH M CTETIEHH CBSI3HOCTU Pa3HOTO ypoBHA (cM. [5]).
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Jlemma. Ecmu ksazucesznocmo  (X; Q) sengemcs obveounenuem M 0OHO3HAUHBIX
keasu-ceasnocmett (X;Q;) (j=1,2,...,m)ul<v=<n-1, mo
M (- xY = ST ) (3 DY W) () =31y — () (y- £Y Kk O (£
KO O6x) =2, kO 06x) kY 0675 x) = 2 kT (6 5K (&5 x)

geX
U COOMBemcmeeHHO
M () = ST G0y x MY ) () -y — o) (y'- () ( £
PO (xx) =2, PYGXT) P x) =2 pY (X&) pT (& x). (10)
EeX

3ameruM, uyto opmyna (10) BHemHe cxoxka ¢ ypaBHeHmeMm KonmoropoBa—UsmMmeHa is
MEePEXOHBIX BEPOATHOCTEH OIHOPOAHOW MapKOBCKOW mermu (cM., Hampumep [6]). IloapoOHsrii
aHaJIM3 3TOTO CXOJICTBA MPEJICTABIICH B paboTe aBTopa [5].

[Tpu v =1 dopmyna (10) npuHUMAET YaCTHBINA BUA

M) fore vy _ NOMD ) fore (DY w(-1) £ (1) . _ ) [y (n-1) 7 £.
PO (5x) =2 P OGX) pM P (x5 x) =D pP (X&) p (&%) .
EeX

W3 sroit Gopmynsl ciaemyeT, 4yTo JUIsl  ONpeAeeHHs] CTeNneHUu CcBA3HOcTH (9) moboro ypoBHsS
JI0OCTaTOYHO 3HATh CTENEHb CBS3HOCTH |-ro ypoBHSA. Kpome Toro, mocpencrsom (10) moxHO
JI0Ka3aTh CIEAYIOLIYIO TEOPEMY.

Teopema 4 (Q-apromuueckasi). Eciu xsasucessnocms Q na muoocecmee X sensiemcs

obveounenuem (7) M oouosnaunvix keasucesasnocmeii Q; (j=1,2,...,m) u evinonnsemcs
Yenosue cmayuoHapHoCcmu
(FAeN) (VX eX): XD(x)=X® ={x® x . x®}
(m. e. mroocecmeo Q-enusnust na snemenm X' € X A -2o yposus ne zasucum om X' € X)), mo onsn
Kaoc0o2o X € X cyujecmeyom cmayuoHapHole CMeneHu Ceés3HOCU
p(x) = lim p™ (x’;x)
n—oo
makue, ymo
D (YxeX™): p(x)=1/m", 2) (VxegX™): p(x)=0,
i .
3) 2P0 =2, P =1,
Xe

4) cxooumocms P (X';X) k p(X) pasnomepnasno X' € X u xe X,
5) cmayuonapuvie cmenenucessnocmu P(X\") (j=1,2,..., M) yoosremeopsiom cucmeme

VpaHeHUll:
X =3" pxMp(x™ix")=1 (j=1,2,...,m).

MHorounciaeHHble CIEICTBUS U3 3TOW TeopeMbl INpexacrasieHsl B [5]. Tam ke mokaszaHa
TE€CHasi CBA3b IOHSTHUS YaCTHUYHOM KBAa3HCBSA3HOCTH C TAaKUMH MaTeMaTHUYECKUMHU OOBEKTaMu
(MOHATHAMM), KaK: YaCTUYHAS YHOPSI0YEHHOCTh, OJHO3HAUHBIE M MHOTO3HAYHBIE OTOOPAKEHMS,
MapKOBCKHE LI€NHU, IUHAMUYECKUE CUCTEMBI, Oapuanaiuz W 0apuonepayuoHHoe ucyucieHue,

MaTpUYHOE HCUHUCIIEHHE, BEKTOpHOE U adPuHHOE NPOCTpaHCTBA, NPUHIMI MaKCUMyma s
(GYHKIIMOHAJIBHBIX ¥ UHTETPAIbHBIX OTHOUICHHUH U T. 1.
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AnreOpanyecKkue ypaBHEHHMSI B YHUTAPHOM IIPOCTPAaHCTBe H ajaredpamyeckoe
JA0Ka3aTeJIbCTBO OCHOBHOM TeopeMbl aaredpbl

AT I'ankanos

1. anepBeKTopnoe IMPOU3BECACHUEC BEKTOPOB U UX CBOMCTBA

[ycts  U™'—yHuTapHOE  MPOCTPAHCTBO pasMEpHOCTH m+1, T z{rl, Tyyeeny Tm+1}_
opToHOpManbHbIA 6asuc B U™, U1 mycTs B 9TOM 6a3uce 1aHBI BEKTOPHl 7 | = (Z?, Zf,..., z;“*l) c
m+1 KOMIUIGKCHBIMH ~ KOOpPJHHATaMH Z;(, jeld= {ZL..., m}, mell, (m>2), ®—Hynesoii
Bektop, keK={1 2., m, m+1}, OGoO3HauMB dUHCIO, KOMILICKCHO-CONPIKEHHOE K
KOMIUIEKCHOMY YHCITY Z‘;, uepes ij, BBEIEM €IIE OOUH BEKTOP zZ i :(Zjl, sz,..., ij+1) B TOM
xe Oasuce T.

22! Tt

n oz . "
Onpenenenune 1. Onpedenumenv-eexmop V z[Zl, Z,,.., Zm]: z 72 .. M,

. 7} 2

pa3ﬂa2a€MbllZ no ojiemermdam I’ZQPGOZZ CMpOKU, Haszvbleaemcst B6€KNOPHbLIM npouseedeﬂuem m

eexmopoe Z,, Z,,..., Z, uni 2unepeexmopHuim npoussedenuem é npocmparcmse U™
HekoTtopsle cBolicTBa TMIIEPBEKTOPHOTO TPOU3BEICHUS.

1% v = A +A0,+ + AT TaE AL A, AL, —anrebpandeckue JIOTIOJIHEHHUS
0a3MCHBIX BEKTOPOB T, T,,..., Ty,; COOTBETCTBEHHO.

20. AHTI/IKOMMyTaTI/IBHOCTL OTHOCHUTCIIBHO IICPECTAHOBKU JTHOOBIX ABYX COMHOKHUTEIICH:
(2022 2y | == 200 2 2 2, |-

30. ACCOI_II/IaTI/IBHOCTB OTHOCUTCIIbHO YMHOKCHHS BCKTOpa Ha 4YUCIO U III/ICTpI/I6YTI/IBHOCTB

m
OTHOCHUTCIIBHO CJIOKCHHA BEKTOPOB: €CJIN Zj = Z ﬂ,pr, TO
p=1

m m
ZyoZigs | 24Ty b Zisron Zo | = 22 [ Ziseon Zias s Zjgeen 2y .
p=1 p=1
4°. Ecmu Zp u Zq JUHEHHO 3aBHCHUMBI HJTU XOTS OBl OJIMH U3 HUX HYJIeBOU, TO V = 0.
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59, Bekrop V oproronalieH KaxJoMy U3 BEKTOPOB Z_l, Z_z,..., Z_m: vj €J|:(V, Z j)zO].

6°. Kaxxziplii 13 BEKTOPOB Z,, Z,,..., Z, oproronaneH sexropy V : VjeJ [(ZJ—, \7) 20].
7°. Kpurepuii nuHeliHOH 3aBMCHMOCTH (He3aBucumocTtn). Bekropsl Z,, Z,,.., Z, €U™

JIMHEWHO 3aBUCUMBI (HE3aBUCUMBI) TOT/Ia U TOJIBKO TorAa, korga V =0 (V #* @).

2. Auredpanyeckne ypaBHeHUs] B YHUTAPHOM IIPOCTPAHCTBe

PaccmoTpum anrebpandeckoe ypaBHeHue crenend N (N >1)

P(z, C)=c,+cz+cC,2° +..+¢,z2"=0, ¢, =0 (1)
C KOMIUICKCHBIMH KO3 (HUIMEHTAMH OT KOMILICKCHOTO mepeMeHHOro Z. C Ienbl0 H3ydeHHs
ypaBHenus (1) B N+1—mepHoM yHmTapHOM mpocTtpancTBe U™ Bo3bMEM OpTOHOPMABHBIIA
6asuc T ={z,, 7,,..., 7,,} 4 B 5T0M Gasuce BBeaéM aBa Bektopa C =(Cy C;, Cpy.y C) U™,
Z=(, z, z%,..., 2")eU™ wu nomunom P, (z, C) 3anmmiem depe3 cKalspHOE HPOU3BENCHUE
P.(z, C)=<Z, C), rae C:(EO, C, C,,..., C ). Habopy KOMIIJICKCHBIX YHCEI Z, Zy,..., Z,
conoctaum Bextopsl Z, = (1, z,, Z},..., z7)eU"™, roe ke N ={l, 2,..., n}.

Teopema 1. Bexrops! Z,, Z,,..., Z, IUHEHHO HE3aBUCHMBI TOTJla U TOJBKO TOTJAA, KOTAA

n

z;#2; (I#]), rme i, jeN.

Joxa3ateabcTBo. Heodxommmocts. Ilycte Bektopsl Z;, Z,,..., Z, TMHEHHO HE3aBUCHMBI, HO
cpenu uucen Z,, Z,,.., Z, HMeercs mapa copnajaromux. Torma A, =A,=..=A =0, V=0 u
10 KpUTEPHIO 7° BEKTOPHI Z,, Z,,..., Z, TMHEWHO 3aBUCHUMBI, YTO IPOTHBOPEUUT YCIOBUIO.

HocraroyHnocTtb. PaccmoTpum
T, T, T3..T

A1n+l: :W(Zli 22,..., Zn)

ectb  onpenenurens Bamgepmonma  W(z, Z,,.., Z,)= Hn>j>i>l(z i~ ), I8 KOTOPOTo

CIpaBeIIMBO yTBEPXKACHUE (CM., Hanpumep, [1]):

1z 27 .77
1 2z, ..
2 £ 2 P Pk
A= 20 < VI,]EN(I¢])[Zi¢Zj].
1z, 22 .. 27"
Torna V #©, 1 1o Kputeprio 7° BEKTOPHI Z, Z,,.., Z, TMHEHHO HE3aBUCHMBEI.
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B nanpHeiimeM, He yMmouisisi OOIIHOCTH HAIIMX  PaCCYKICHUI, P.(z, C) Oymem

cumTaTh NpuBeASHHBIM onuHoMoM (C, =1). Torma C=(c,, ¢, C,,..., ) eU™™.

Teopema 2 (0606wénnas meopema Buema). /[nia mozo umobvl KomMniekcHvle Yucia 7, Z,,..., Z,
oviiu npocmoimu kopuamu P, (z, C) neobxooumo u 0ocmamouno evinonnenue pasencms
Coz—Ail A€ = A, A A CM:—Ain , 2
A1n+l A1n+l A1n+1
20e A — 3HaK KOHBIOHKYUU.
Jloka3areabcTBo. Heodxommmoctb. Ilycts 7, Z,,..., z, ectb mpocteie kopuu P, (z, C):

Vi, jeN(i # j)[zi * Zj]. Torna, cormacHo coiictBy 6°, P,(z, C): VkeN [(Zj, C_Z)=O} &

n

C,+2,C +2C, +...+ 20 ¢, , =-12],

2 n-1 n
Co+2,C,+2,C,+...+2, C,,=—-1,,

(3)

Co+2,C+22C, +..+20'C, =2,
Omnpenenurens cuctembl (3) ecTh omnpenenutess BanaepMmMoHAa, KOTOpBIA OTIAMYEH OT HYJIS.
[ToaTomy €€ penieHre 0AHO3HAYHO MIPEICTaBUMO B BUIE (2).
JlocraTounocts. [1ycTh BbinonHeHs! paBeHcTBa (2). s Bcex K € N nmeem

@
P(z, C)=¢C,+Cz, +Cz2} +..+C 2} " +2] =

(2)
S Y Z, + Aq 2 L 1 74z =
Aln+l A.I.n+l A.I.n+l Aln+1
1 2 n-1 n 1 7 r
= (A11+A122k+A13Zk+"'+A1nZk +A1n+1zk)= (V’ Zk) =0,
A1n+l A1n+l
4TO O3HAYACT: Z,, Z,,..., Z, —MPOCThIc KopHH moiauHoma P, (z, C).

IIpumeuanue 1. M3BectHas Teopema Buera BripakaeT HEOOXOAMMOE YCIOBHE TOTO, YTOOBI YUCIIA

z, 2,,.., z, Obum xopusmu P,(z, C). B arom cmbicne Teopema Buera sBisercss 4acTHBIM
cllydaeM TEOpeMbl 2 B cilydae MpocThiX KopHeil. dopmynbl ke (2) BbIpaxaroT CBS3b MEXIY
KOpHAMH U Kodbduipentamu noiuHoma P, (z, C) wu numpe no ¢popme oTanyartces ot GopMy

1

Buera (cm. yactHble ciyyan 1 u 2).
Yacruelii cay4aii 1. Ilycts P,(z, C)=P,(z, C)=c, +¢,z+7°.

T T T

V=[Z, Z2,]=[l 7, Z|=(z,-2)[zz,5,—(z,+2)7,+7;] =
2

1 z, 1z
= A =22,(2,-2), A, =—(2,-2)(2,+2), Ay=12,-1.
Cornacho (2), ¢, = Laty 2,2,, C, = Ao _ —(z,+12,).
As As

Yacrublii cayuaii 2. P,(z, C)=P,(z, C)=c,+C,z+C,2° +2°. Beruncium V :[Zl, Z,, Z3].

1 z, z; 7}

v :[21' Z,, Zz]: s 3 = A7+ AT, + ATy + Ay,
1 z, z; 1z
2 3
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z, 22 7 1 22z 1z, z 1 2z, 7
Hcnone3ys dopmyisl (2) C, :i, l:i, C, =i, BBIUUCIUM C,, C;, C,:
A A A

Co=—22,2;, C,=22,+2,2,+2,Z,, C, =—(2,+ 2, +1,).
3. Auredpanueckoe 10Ka3aTeJbCTBO OCHOBHOM TeopeMbl aJIredpbl

3.1. O0 ocHOBHOIi TeopeMe aJaredpbl

OcHoBHast TeopeMa ainreOphl, YTBEpKAAroIas O CYIIECTBOBAHUHM XOTSI Obl OJHOTO KOPHS
anreOpanveckoro IMOJIMHOMA OT KOMIUIEKCHOTO — IEPEMEHHOIO Z C KOMIUICKCHBIMU

KOd(QPUIUEHTAMHU, SBISIETCS «OOHUM U3 KPYHHBIX OOCMUNCEHUU BCEll MAMeMAmuKy U Haxooum
NPUMEHEHUsL 8 CAMbIX pasiuynblx oodnacmsax nayku» [2]. OcHOBHas Teopema HCCIeIoBaNach U
nokaszeiBasiack B Tpyaax A. XKupapa, P. lekapra, K. Maknopena, JI. Ditnepa, XK. [lanambepa, IL.
Jlamnaca, K. Jlarpanxka, K. I'aycca u ap. [3]. OaHako Bo Bcex €€ q0oKa3aTelIbCTBaX MPUMEHSIOTCS
METOJIbl KJIACCUYECKOro aHanu3a. Tak, JoKa3aTelbCTBO OCHOBHOW TEOpEMbl, MOCTPOEHHOE B [2],
COCTOUT M3 CIIEIYIOIIUX ITAIOB.

1) Honuuom P, (z, C) obbsBisiercs GpyHKIMEH KOMITIEKCHOTO IEPEMEHHOTO  Z.

2) JoxkassiBaetcs HenpepsiBHOCTE P, (z, C) Ha Bceil KOMIUIEKCHOM IIOCKOCTH.
3) HoxasbiBaetcst popmyna Teiinopa, naromas pasioxenune P, (z+h, C) no cremensm h.

4) loka3pIBaeTcs JJeMMa O MOJyJIE CTapIIero YieHa.

5) Joka3bIBaeTcs IeMMa O BO3pACTaHUX MOAYJISl MHOTOUWICHA.

6) okassiBaercs temma [lanambepa.

7) Ilpumensiercs Teopema BeepiuTpacca o cyliecTBOBaHMM B 3aMKHYTOM Kpyre TOYKM MUHUMYyMa
111 IeUCTBUTEIBHON (PYHKIIMN KOMIUIEKCHOTO MTEPEMEHHOTO.

[TosTOMy OCHOBHAsI TeOpeMa He SBJISIETCS] YUCTO anredbpanyeckoi [2]. B koHlle nanHoro maparpada
OyZIeT U3JI0KEHO anredpanyeckoe 10Ka3aTeIbCTBO OCHOBHON TEOPEMBI.

3.2. CBsa3b MekAy MaKCHMAJbHBIM YHCJIOM MPOCTHIX KOPHell M pa3MepHOCTbI0 YHUTAPHOIO
NPOCTPAHCTBA

Teopema 3. Maxcumanvroe uucno npocmoix Kopheu kanxcooeo noaunoma P,(zZ, C) na edunuyy

1
MeHbULe PA3MEPHOCIU YHUmMapho2o npocmpancmea U ",

Joxka3zareabcrBo. Ilpennonoxum, uto cymectByeT N+1 mpocTeix KOpHEH 7, Z,,.., Z,,
2 n

nommHoma P, (z, C), kaxmoMy M3 KOTOPBIX COIIOCTaBUM BeKTOp Z, :(1, 2y Zi e Zh),

h=1 n+1 Bekropw Z,, Z,,.., Z,, Z,,, IJWHEWHO HE3aBUCHMBI MO TeopemMe | W W3 TOrO,

uyro P (z,, C) :(Zh, C_Z):O, cnenyer: B mpocTpanctBe U"! cymectBytor N+2  nuHeiHO

He3aBUCHMBIX BekTopos C, Z,, Z,,..., Z,.,, 9T0 TIPOTHBOpednT pasmeprocta U™,

n+1?
3.3. Kputepnii cyniecTBoOBaHusI KOPHSI MOJHMHOMA

IIycts P,(z, C)—momuHOoM, HEKOTOpBIE KOIPQPUIMEHTH KOTOPOrO, OBITh MOXET, PaBHBI

uymo. [Toaromy P,(z, C) 3anuiiem B Buje 06€3 HyJICBBIX ClIaracMbIX:
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Po . (z, C)=c,+Cz% +C,2% +..+C, 2%, ¢, 20, zell, 4)
rre m=1 2,.., N—4ucIO OTIMYHBIX OT HyId Kod3dpduuuenros, ¢, q,,.., d,=1 2,.., n—
OTJIMYHBIC OT HYJS CTENEHU MONUHOMa, rae (¢, <J, <...<(,); Cy, C,..., C, — OTIMYHBIC OT HYJIA

k03 durrenTs1. PaccMoTpuM mprUMeEpBI.
1) Inst muneiinoro momuaoma (1—1)+(2+3i)z:

m=1 ¢,=1-i, ¢, =2+3i, q,=1 P ,(z, C)=(1-i)+(2+3i)z.
2) JIns HEMoIHOTo KBaAPaTHYHOTO MONMHOMA |+ 2°
m=1, ¢, =i, ¢, =1, g, =2, B ,(z C)=i+7".
3) Jnst monmuuoMa 4+ (5+3i)z2° + (2—i)2" ;
m=2, ¢,=4, ¢,=5+3i, ¢,=2-1i, ¢, =6, 0,=18, B, ,4(z, C)=4+(5+3i)z° +(2—i)z".
Ecnu xe Bce koaddunpents! nomuaoma P, (z, C) otnmunsl ot Hyns, To B (4) m=n, g, =K,
k=1 2,.., N, T.c. MOJy4UM TPATUIHOHHYIO 3aIUCh.
C uenpio u3ydenus noiuHoma (4) B M+1—wmepHoM ymmTapHoM mpoctpanctee U™ B

m+1

C=(Cy C, Cpyewy Cpyy) U™, Z=(1, 2%, 2%,..,, 2™)cU™,

OpTOHOpMaNbHOM Oazuce T :{11, Typen T, } BBEJIEM JIBa BEKTOpa

sarem noauHom R, (z, C) sanmwem kak ckansproe npoussenenue B (z, C) =(Z, C_:). B
0azuce T MOCTPOUM BEKTOPBI

G =(1 —-¢/c, 0., 0), G,=(1 0, —¢,/c,,...,0),..., G, =(L O, O,..., —¢,/c,,). (5)
Tak, ecmu m=1, Tto (5) COCTOMT W3 OIHOTO BEKTOpA Gl=(l, —CO/Cl). Ecmu m=2, to B (5)
BXOJAT  CIENYIOIIME  BEKTOPHI Glz(ZL —C,/c,, 0), G, =(ZL 0, _Co/cz)- Ecmu m=3, o (5)
COCTOMT M3 CIICIYIOIINX BEKTOPOB
Glz(l’ —C,/Cy, O, O)' Gzz(l’ 0, —C,/C,, 0)’ G3=(1, 0,0, _Co/cs)'
U 1.1. [ing yno6cTBa B fanbHeimem BeeaéM npeaukar L: U™ — {O, l} :

1, ecnu F,..., F, quneiino 3asucumel,
L(Fl,..., F )—

s) .
0, ecnu F,..., F, nuneiino nezasucumoi.

rie F,.., F.eU™, s>1. Tlyctrs M ={1, 2,..., m}.
CaoiicrBa BekTopos G, G,,..., G, , C, Z.
Coiicrso 1°. G,, G,,..., G,, C, Z —HeHyneBbIe 1O ONpPEIETEHHIO.
Caoiicreo 2°. L(G,, G,,.., G,)=0. B camom aere, mycts
AG +4G,+..+4,G, =0, 4 €ll, keM.
PaBenctBo 4G, +4,G,+...+4,G,, =0 paBHOCHIBHO CUCTEME

A+ A+t =0 A —%/11:0 A —;ﬁzz:o A —;izm:o = A=A =..=A =0,
2

m

YTO IO ONPEJEIICHUIO 03HAYAET JIMHEHHYIO HE3aBUCUMOCTh BekTopoB G, G,,..., G,,.

Caoiicteo 3°. Kaxprii Bekrop G, (k € M) oproronanen Bekropy C :
vkeM vCeU™|(G,, C)=0].

B camom nere,
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(G, C)=1-a, “% 4 =0, (G,, C)=13, . P (G, C)=1-3, ~% .4 0.
& &, an
Croiictso 4°. L(Gl, G,,.., G,, C_Z) =0. CornacHo CBOWCTBY 20, Bektopel G, G,,..., G
JINHEIHO He3aBHCHMBI, a 10 cBoiictBy 3° Bektrop C  OPTOroHaNeH KakIOMY
BexkTopy G, k € M. Cnenosatensho, Bexktopsl G,, G,,..., G, C nuHeliHO HE3aBHCHMBL.
CeoiictBo 5°. VCeU™ 37 cU rn+1[L(Gl, G,,... G, Z,) =1]. JIOmycTHM, UTO OKa3hIBAEMOE
YTBEpIK/IeHHE JI0’KHO. Toraa ero oTpuanue 10HKHO ObITh HCTUHHBIM!
C"eU™ vZ eU™ | L(G], G;...., G}, Z)=0] (6)
13 GecuncaeHHOr0 MHOKECTBA BEKTOPOB  Z, YIOBIETBOPSIONIMX JOMYIIEHHIO (6), BO3BMEM
Zow Z,: Z,=(1 ¢, 2, Z,=(L 23, 7). 2, 2, €00, THe 2,%0, 2,#0, 2, %2,
Cornacno teopeme 1, Bektopsl Z, U Z, JUHEHHO HE3aBUCUMBI. Torna, COriacHo JOMYILCHHUIO
(6), L(Gl* , G,y Gy Z,, Zz) =0, YTO IIPOTHBOPEUHUT pa3MepHOCTH mpocTpancTa U™,
Caencr