6.6. Knura «Koapl 30/10T0# mponopuum»
bpowropa «Aneopummuueckas meopus uzmepeHus»

K coxanenuto, "MbllnHast BO3HS'", B KOTOPOH MHE IPUIILUIOCH y4acTBOBaTh B BUHHHIIKOM
MOJUTEXHUYECKOM MHCTUTYTE, OTBJIEKAJa MEHS OT Hay4HOH paboThl, XOTS JJa)ke B ATUX CIOXKHBIX
YCIIOBHSIX 51 TIPOAOIDKAN paboTaTh HACTOMYMBO M LEJNECYyCTPEMIICHHO. B 3TOT meproa MHOTO MOWX
yueHukoB (AszapoB, Consauuenko, Jlyxeukuii, Oogenko, Ilanuy, Ilerpociok, Cuunarus,
Cropoxyk, OpnoBrud, Mowucees, Crefickan, O6oaauk, PoMaHIOK, 3aMUEBCKHM, PSI HHOCTPAHHBIX
acMpaHTOB) 3allUTWIM  KaHAWJATCKUE JIUCCepTallud B  CHEIUAIU3UPOBAHHBIX  COBETax
XapbKOBCKOTO TMOJUTEXHUYECKOTO HMHCTHTYTa, VHCTHUTYyTa KHOEpHETHKHM AKaJeMHUH HayK
VYkpauHbl, BUHHUIIKOTO MOJIMTEXHUYECKOIO MHCTUTYTa. B 3TOT e nepuon B pa3BUTHE MOETO
HAYYHOTO HAaIpaBICHHUSA OBLIO MOJAHO OIPOMHOE KOJIMYECTBO 3asBOK HA M300pETEHHsS, M Hadaiach
OTIBITHO-KOHCTPYKTOPCKas MPOpaboTKa HEKOTOPHIX "(uboHauuYneBbIX" HACH.

B 1979 rony w3marensctBo "3Hanwe" (MoOCKBa) BBIMYCTHJIO MOIO  OpOIIIOpY
"AnroputMudeckas Teopust uaMepenus”. Miznanue 3Toil GpolItopbl B BeChbMa MPECTHKHON pyOpuKe
"HoBoe B xu3HHM, Hayke u TexHuke", cepus "Marematuka, kuOepHetuka"' Ne6, 1979 r.,
CYLIECTBEHHO MOBBICHJIO MO aBTOPUTET B MAaTeMaTHUYECKUX M KHOEPHETHMYECKMX Kpyrax
coBerckoil Hayku. B 1980 romy Omaromapsi 3Toi Opormtope si cTail jaypearoM HpeMun MmuHBY3a
VYKpauHbl B KOHKYpCE JTy4IIUX HayYHbIX PaOoT.

EIEAGME A.N.Craxos

B KW3HM, ANTOPUTMUYECKAA
TexHike TEOPUA
cepnA W3MEPEHUA

MATEMATHKA,
KWEEPHETHKA
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TurynbHbIA JUCT OpOIIIOPHI 'AJITOPpUTMHYECKAs TEOPHUst H3MepeHus"
Ilybnuxayus knueu «Koowt 3onomoii nponopyuuy

Ho cambIM 3HAUNTEIEHBIM COOBITHEM STOTO Iepro/a ObLT BBIXO B CBET MOEH HOBOW KHUTH
"Koap! 3010T0# nponopuuu", ormy0arMkoBaHHON u3aarenscTBoM "Panno u csa3p” B 1984 rony.
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KoAb! 30N0TOM
NPONOPLIMM

TurynbHbii Juct kHury ""'Koasl 3010108 nponopuuu'

B cBs3u ¢ 3TOM KHMroMl BCIIOMHMHAETCS OJHA MCTOPHs, KOTOpas IpPOU30IIa CO MHOM B
Kanage. Ocenpto 1997-ro roga nmo npurianieHUIO Hamero cbiHa JIMHUTpHs, KOTOPBIA K TOMY
BpPEMEHN UMMHIPUPOBAI CO CBOEH ceMbeil B KaHagy, MbI ¢ )KE€HOM MPOBEJN JBa 3aMEYATEIbHBIX
Mecsa (okTsOps u Hosi0ph) B Kanazge (TopoHTo). B TO BpeMst st mOTy4ril HECKOIBKO CEpTU(UKATOB
Y MEXAYHAPOIHBIX HArpaa oT AMEpUKaHCKOTO Ouorpadudeckoro HHCTUTYTa. JKenas "moaKonoTs"
MEHs B 3TOW CBSI3M, MO CBIH CKa3aJl MHE, YTO, €CJIM YK Thl, 1ara, TAKOH BCEMUPHO 3HAMEHUTHIN
YUYEHBIH, TO JaBail mpoBepHUM, ecTbh Jiu TBoe UMs B koMibtoTepHoi cucteMe INTERNET. 3aech xe
oH HaOpan umsa "STAKHOV" u BBen ero B cuctemy. KakoBo xe 0bu10 ero (u ocoOeHHO moe!)
yAUBIIEHUE, KOTJla KOMIIBIOTEpHAsl CUCTEMa OTBETHUJIA, YTO TAKOH yUEHBIM B MUpPE CYILECTBYET, U
4TO OH sBisieTcs aBTopoM kHHru "Kozwl 3omotoit mpomopuuu" (MockBa, Panno u cBs3p, 1984),
KoTopas BKiIroYeHa MaccadycerckuMm TexHosmornueckum HMHCTUTYTOM B IEpedeHb JIy4dIlInuX
COBETCKUX KHHUT, HAalIICAaHHBIX HA CTBIKE HAYKU M UCKYCCTBa. Sl Aymaro, 4TO KaXJIOMYy YKPauHCKOMY
Y4E€HOMY I0JIE3HO MPOAETIaTh TAKON IKCIIEPUMEHT.

O yem Most kHura? B 3Toif KHure s BB B PAacCMOTpPEHHE HOBBIM Kjacc CIIOCOOOB
MO3UILIMOHHOTO MPEJICTaBICHMsI YKCEN, HAa3BAaHHBIX MHOIO «KOJAaMHU 30JI0TOW p-mpomnopium». B
OCHOBE 3THUX KOJOB JIEKUT HOBBIM KJIacC MPPALMOHAIBHBIX 4YHCEd, «00O0OIIEHHBIE 30JI0ThIE
MIPOMOPLIMN» WU «30JI0ThIE p-TIPOMOPIUI», O KOTOPBIX 5 paccka3biBaj Bbllle. HamoMHio, 4To mnoa
«30JI0TOM  p-TIPONIOPLIMEN»  TOHMMAETCS  JEHCTBUTENBHBIM  KOPEHb T, CIIEYIOIIETO
areOpanyecKoro ypaBHEHU:

A =x+ 1, (1)
TJIe 1[eJI0e YHCII0 p MPUHUMAET 3HaueHus u3 MHoxecTBa {0, 1,2, 3, ...}.

B wactrocTH, npu p=0 ypaBHeHue (1) BbIpOXKITACTCS B «TPUBUAILHOE» YpaBHEHHE X=2, a
KOpeHb T, IIpU 3TOM IpHUHUMaeT 3HadeHue 1o = 2. Ilpu p=1 ypaBnenue (1) BbIpoKHaeTCA B
«ypaBHEHHE 30JI0TOM MPOMOPLIUM»

X=x+1, (2)
KOPHEM KOTOPOTO SIBJISIETCS 3010Tast MPOMOPLUs
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HamomMHMM Tarke, 4TO «30JI0Tasi p-MPOMOPHHS OO0JAJAeT CIEAYIOIIUM 3aMeuaTeIbHBIM
CBOMCTBOM, CBSI3BIBAIOLIUM COCEITHUE CTEIIEHU «30JI0TOM p-TIPOIIOPLUN» Ty

n _ _n-l n—-p-1 __ n—1
T, =T, 1, =T, X (4)
breino JOKa3aHoO, 4TO JIIOGOC HeﬁCTBHTeHBHOG qyHuCca0 A MOXKET GBITB nOpeaAcCTaBJICHO B BUIC

CJIEAYIOLIEH CYMMBI:

A= fa[r; , (5)

i=—00

rae a; — ABonyHble kodddunments: 0 umu 1, r; - «BECY I-TO pa3psaa MO3UIMOHHOTO MPEICTaBICHUS

(5), 1, — «3010Tas p-MpONOPLUAY, KOTOPAsi UTPAET POJIb OCHOBAHUS MO3ULIMOHHOIO MPEACTaBICHUS
(5) . Takoe npezacraBiieHUE AEUCTBUTENBHOTO YKCIA A sl U HA3BAJl «KOJOM 30JI0TOH p-IIPONOPLIUI».

CropaBe/UIMBOCTH pagd HAAO OTMETUTh, YTO TEOpUsS KOJOB 30JOTOW p-IPONOPLUU
paspabarbiBajiach MHOIO COBMECTHO C MOUMM ydeHUKoM Bnaaumupom Jlyxkeukum, KOTOpHIN 3aTeM
3aLIUTII MPEKPACHYI0 KaHIUIATCKYIO JHCCEPTALUIO MO 3TUM KOJaM M UX apu(MeTuKe M Jaxe
MOArOTOBMJI JOKTOPCKYIO0 auccepTaumio. Braaumupa Jlyxenkoro s cuuTaro Jy4ylIMM CBOUM
YUEHHKOM «BHHHHIIKOT'O IIEpHOJa» MOEH HaydHOU Ouorpaduu.

A Tenepb npoaHaIM3UpyeM NO3UIMOHHOE NpeacTasienue (5). [Ipexne Bcero 3aMeTum, 4to
¢dopmyna (5) 3a1aeT OECKOHEYHOE KOJIMUYECTBO JABOMYHBIX MO3UIMOHHBIX MPEICTABICHUM, TaK Kak
kaxnoe p (p=0, 1, 2, 3, ..) «nopoxaaeT» cBOE COOCTBEHHOE MO3UIIMOHHOE MpecTaBlieHue Thna (5).
ITpu sToM oOkasbiBaercsi, 4yTo 1 ciydas p=0 1, = Tp = 2 U NO3ULMOHHOE HIpexacTasieHue (5)
BBIPOXK/IAETCS B KJIACCUUECKOE IBONYHOE IIPECTaBICHUE:

A= iaif (6)

i=—0
JeKaliee B OCHOBE COBPEMEHHBIX KOMITbIOTEPOB.

Takum 00pa3oM, «KOABI 30J0TOH p-TPOMOPLUU» - 3TO «ECTECTBEHHOE» 0000IIeHHe
KJIACCUYECKOI0 JIBOMYHOIO MPEACTaBICHUS U Pa3BUTHE TEOPUH 3THUX KOJOB MOXKET MPUBECTH K
CO3JIaHHUIO HOBBIX IBOMYHBIX KOMIIBIOTEPOB, OCHOBAHHBIX Ha UCIOJIb30BAHUY MpeAcTaBieHus (5).

Cnenyer 3ametuTsh, 4TO NpH p>0 BCe OCHOBaHHMA T, B NO3MIHOHHOM HpeacTaBileHHU (5)
SIBIIAIOTCST UPPAIMOHATIBHBIMUA UYMCIAMM, a 3TO O3HA4yaeT, YTO NpEeACTaBieHUE (5) «IMOpOXKIaeT»
MPUHIUIAATIBGHO HOBBIA KJIACC CHUCTEM CUHWCIICHUS, CHCTEMBI CUUCICHHS C UPPAYUOHATbHBIMU
OCHOBAHUAMUY. DTH CUCTEMBI CYHCIICHUS TEPEBOPAUMBAIOT HAIIM TMPEACTABICHUS O CHUCTEMax
CUMCIIeHHus, 0Oojee TOro, WCTOPUYECKH CIIOKMBIIEECS COOTHOIICHWE MEXKIy YHCIaMHU
paloHaIbHBIMUA M UPPALMOHATBHBIMHA. Beap 10 CHUX MOp CUYMTAIOCh, YTO OCHOBAHUSAMU CHUCTEM
CUYHCJICHHS] MOTYT OBITh TOJIBKO IIeJIble uncia (Harpumep, 2, 10, 12, 60 u 1.1.), 1 ganee, UCHOIb3YS
MIO3UIIMOHHBIN MIPUHIIMUI TPECTABICHUS, Mbl MOKEM BBIPAa3UTh C MMOMOIIIBIO 33JaHHOTO OCHOBAHUS
aoboe uucno. B mosunumoHHOM mpezacTaBieHuMH (5) B KauecTBE OCHOBAHHUS BBICTYHAET
UPPALUOHAIIBHOE YHCIIO Ty, , @ C HOMOIIBIO (5) MBI MOKEM BBIPA3UTh JTH000€ YUCIIO.

Cucmema cuucnenus Eepemaﬂa

A Tenepb pacCMOTPHUM YaCTHBIN ClTydail mpeacTaBieHus (5), COOTBETCTBYIOIMINUN 3HAYCHUIO
p=1. B aTOM cnyyae oCHOBaHHEM MpeACTaBICHUS (5) SIBISETCS KIacCUYECKas 30J710Tas MPOMOPIUs

1445
T=——
2

, a IpeicTaBjIeHUE (5) IPUHUMAET CJICTYIOUUN BU/I;

o0 1+\/g"
= |

A= ioa[ri = Zal

i=—0 i=—00

(7)
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U Bot 3a€echk Hac ¢ Jlyxkenkum oxuaain ciopnpus. B nmepuosa akTuBHON pa3paboTKH TEOPUH
ko708 30J0Toi nponopuun B CCCP 0Oblia u3gaHa B nepeBojie ¢ aHrauiickoro kaura «lckyccrso
[IPOrpaMMMPOBAHUS», HAlMCaHHAas 3HAMEHUTBIM aMEpPUKAHCKUM  Y4YeHbIM, IpodeccopoM
Jonanbiom Kuyrom. HMmeHnHo B 3Toi kHure Bmagummup Jlykenkuil Hamen CCbUIKY Ha CTaThIO
amepukaHckoro mMarematuka Jxopmxa beprmana. Crares HasbiBasiack «CHCTEMa CUHCIEHMS C
UppaloHaJIbHBIM OCHOBaHHMEM» U Oblia onmyOnukoBaHa beprmanom eme B 1957 r. B ogHOM U3
MaTeMaTHYeCKuX >KypHasoB. Korja Mbl IpouuTany 3Ty CTAaTbio, Mbl MPOCTO OBUIM HOTPSICEHBI.
Oxazanoce, 4tro 3amonro 1m0 Hac ¢ Jlyxenkum beprman OTKpbUT C€HOCOO TO3WUITMOHHOTO
npezcTaBieHus yucena B Buae (7), TO ecTb He Mbl, a beprman siBisieTcs MEpBBIM YYEHBIM, KTO
IpUILIEN K UJEE CUCTEM CUUCIIEHUS C UPPaAlMOHAIbHBIMU OCHOBAHUSIMHU, XOTS CUCTEMA CUUCIICHUS
beprmana (7) sBnsercs 4YacTHBIM cilydyaeM OoJiee OOIIEro Kiacca CHCTEM CUHUCICHHS C
UppaloHaIbHBIMU OCHOBaHUAMHU TuNA (5). I1o3ke s mosrydyns MHOTO HHTEpECHON nHpopManuu oo
amepukaHckoM MaTeMmatuke J[xopmxe beprmane. Oka3zanock, 4To B HacTosIIee BpeMs OH paboTaer
npodeccopoM MaTeMaTHKH OJTHOTO M3 aMEpUKAHCKUX YHUBepcuTeToB. Ho Oombine Bcero MeHs
nopasus TOT (pakT, YTO CBOE MaTeMaTH4YecKOoe OTKPBITUE OH C/ejdajl B BEChbMa IOHOM BO3pacTe,
Korja emy Obuio Bcero 12 sier. B cBS3uM € 9THM 3HAMEHHUTBHIM aMEPUKAHCKUN €KEHEIEITbHUK
“TIMES” B3su1 fja’)ke MUHTEPBbIO Y IOHOT'O MAaTEMaTUYECKOTO JapOBaHUSI.

Koneuno, 3HakoMcTBO co crarbell beprmana cHaudana Hac O4Y€Hb PacCTPOUIIO, HO 3aTeM
IIPEUCIIONHUIIO Hac ropaocTeio. Crarths beprmana eme pa3 noATBEpAMIa, YTO Mbl HAXOAUMCS Ha
MpaBWJIbHOM IIyTH, M HajJo eule OoJjiee YCHUIUTh WCCIEIOBAaHUS B HAlpPaBICHUM MPAKTUYECKOU
peann3anyy HOBOT'O KJIacCa CUCTEM CUUCIICHUS.

Kuaura «Koapl 30510TOM TpONOpIUW» TpPHUHECTA MHE 3HAYUTENIBHO Oo0jee HIMPOKYIO
Hay4HYI0 U3BECTHOCTb, YEM IIepBasi KHUra "BBejeHHE B aIrOPUTMUYECKYIO TEOPHIO U3MEPEHUS ',
onyOsivkoBaHHas B 1977 roxy. OT0 ObUIO CBA3aHO, HPEXkAE BCEr0, C €€ BECbMa MHTPUTYIOILUM
Ha3BaHUEM, KOTOPOE MPHUBJIEKIJIO K HEMl BHUMaHUE 3HAUUTENIbHO 0oJiee IUPOKOro Kpyra ynTaTesnei,
10 CPAaBHEHMIO C TEM, JJISi KOTOPOrO OHA, B CYIIHOCTH, ObUIa MpeAHa3HAYeHA. XOTS M3/1aTEIIbCTBO
"Pamno w cBs3p" ycTaHOBWJIA IUII HEE JOCTAaTOYHBIM, Ha mTepBbId B3TJsAa, tupax (10 000
9K3EMIUISIPOB), HO OHO SBHO MPOCUMTANIOCh, TaK KaK KHHUrA pa3oLUIach C HEBEPOSITHOM IJis
TEeXHUYECKUX KHUT ckopocThio. [To kpaiineir mepe, B MockBe, KueBe u Bunnuliie uepe3 Tpu JHA
MocJyIe MOCTYIUICHHUSI KHATH B TOPTOBYIO CETh €€ YK€ Helb3s1 ObLJIO KyIHUTh B KHM)KHBIX Mara3uHax.

Cmamuws 6 xcypnane « Texnuxa — monooexncur

Eme 6omplnyro mOMyJIsSpHOCTh B IIMPOKUX Kpyrax HayuHoil oOmectBenHoctu CCCP u 3a
pyOexxoM mpuHecaa MHE HayuyHO-momyssipHas ctaThs "Koawer 3omotoit [Iponopiiuu, Ui cucteMsl
cuncinenuss s OBM  Oymymero?", koropas Obuta omyOnukoBaHa kypHaioMm "TexHuka-
Mononexu" B uronbckoM HoMepe 3a 1985 rom. Mos crares Obuia '"rBoO3zmeM" STOTO HOMeEpa
KypHaAIa, W 3adHss O0JIOKKA 3TOTO JKypHala ObUla MOJHOCTBIO TMOCBAIIEHA MOEMY HAay4YHOMY
HanpasjeHUI0 U Moel HoBoW kHure "Kojbl 3omoToit [Tponopumn”.

[lyObnukanmy HOBOM KHHTM M CTaTbd B W3BECTHBIM HAYYHO-TEXHHYECKOM IKypHAJIe
CHOCOOCTBOBAJIM TMOMYJIAPU3AaLMM MOEr0 HAyYHOTO HAalpaBieHMs; KpOME TOro, HMHTEpec K
HAay4YHOMY HAIpPaBJICHHUIO 3aCTaBWJI MEHS 3ayMaThcs HaJ MPUYMHAMU 3TOTO MHTEpeca U s Hadal
yIIyOJIAThCSl B Jpyrue oO0JacTH TPUIOKEHUHM 30J0TOr0 CEYeHHsS Takue, Kak duiocodus,
HCKYCCTBO, METOJOJIOTHUECKHE TMpoOJeMbl HAyKd. BUHHUIIA HEOKUIAHHO CTAaHOBHTCS
cBoeoOpazHor "Mekkon" I MHOTHX '"30JI0TOMCKAaTesei", KOTOphIE IOXKEJIadTu CO MHOU
MO3HAKOMUTHCS JTMuHO. Hanbomnee sspkuMu COOBITHSIME TOTO MEPHOJA SBISETCS pue3a B BUHHUILY
oenopycckoro ¢unocoda Dayapaa Copoko, MOCKOBCKOTO Kommo3uTopa Mwuxauna Mapyrtaesa,
JBBOBCKOro apxutekropa Onera bognapa, a mo3:xe mnoiabckoro xypHaiucta SIna ['pxxe3aenbckoro.
MHe yaaBajioch BCSIKMM pa3 TaKk OpPraHM30BaTh NpeObIBaHME ITHX Y4YEeHbIX B BuHHHUIE, YTOOBI
O03HAKOMUTh CTYJECHTOB M IpernojaBaTesiel BHHHHMIIKOro mnojuTexa ¢ MCCIEJOBAHUAMH HTUX
y4eHbIX. BceoOmiee BOCXWIEHME BBbI3BaJM KOHIEPTHl Muxamna MapyraeBa, KOTOpBIC
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COINPOBOXKAAIUCH PACCKa30M O €ro HAy4HBIX HCCIIEIOBAaHUSAX B O0JIACTU «30JI0TOTO ceueHus». B
OIMH W3 €ro IpHE3I0B MHE YJIAJIOCh OpPraHM30BaTh HAIIE COBMECTHOE BBICTYIUICHME  Ha
YKpanHCKOM TEJIEBHUJECHUN B HAYYHO-IIONYJISIPHOM NporpaMMme «l'paHu IO3HAHUSA», KOTOPYIO BEl
Ha TeJIEBUIEHUU W3BECTHbIM yKpauHckuil ¢uiaocod Mupocnas IlonoBud, KOTOpbI MO3KE CTal
aKaJeMUKOM AKaJleMuH HayK YKpauHbl U nupekropoMm MucturyTa dunocopun AHY. B oxun u3
npues3sioB Oenopycckoro ¢uiocopa nyapra Copoko MHE YyIajloch OpraHM30BaTh Hallle
COBMECTHOE BBICTYIUIEHHE Ha HaydyHOM ceMuHape MHcturyta Mmatematuku AHY. MenHo Ha aTOM
CEMHUHApe S BIEPBbIE MO3HAKOMMWICS C BBIJAIOUIMMCS YKPAaMHCKUM MAaTE€MaTHUKOM, aKaJIEMUKOM
IOpuem AnekceeBrnueM MUTPONONIBCKUM, MOAJIEPKKA KOTOPOTO MO3XKE Chirpaia OOJbIIYIO POJib B
MO€ Hay4yHOM Kapbepe. Bcerma BcnoMmuHaro Inpuess B BuHHMIYY IOJBCKOTrO >KypHaJIuUCTa H
SHTY3MACTa «30J10TOr0 ceueHus» Ana ['pxesnensckoro. OH MO3HAKOMUIICS C MOUMHU pabOTaMH 1O
CTaThe, ONYyOJIMKOBaHHOW B KypHale «TexHuka-moionexu». M OHM BO3HHMKIO KeJaHHE
MMO3HAKOMUTBCS CO MHOM JUYHO. 1 ObUT mopakeH Hay4HOU 3pynuimeit Sna ['pxesnensckoro. OH
3Haj1 000 BCeM B JIt00ON 00J1aCTH HAayKH, UCKYcCTBa U BooOIIe KyabTypbl. [To3xe s y3Hamn, uro Sx
I'pxe3nenbekuii ObUT APYTOM M HAYYHBIM KOHCYJIBTAHTOM BEIIMKOTO MOJICKOTO Mucatensi-panracra
CranucnaBa Jlema. MHe ygpanocs opraHu3oBaTh BbICTyIuleHHWE SlHa ['pike3nenbckoro Ha
¢dunocopckom cemunape Mucruryra kubepaerukn AHY. Jlekuust SlHa 1 0COOCHHO €ro 3pyaulus
IIPOU3BEJIM OIPOMHOE BIIEUATJICHUE HA YKPAaMHCKUX AaKaJEeMMKOB. Bplnarommuiicss yKpaumHCKHUN
yudeHbIl akagemuk Asnekcanap MBanoBuu KyxTeHko auuHO no3apaBui SHa ¢ GiecTsuieil Jekiuei.
Korpa s nmcan st ctpoku, SIHa I'pxke3nenbckoro yxe He ObUIO B XKHBBIX. OcCTallach TOJIBKO
aMsTh O HEM. S| MHOT]a MPOCMATPUBAIO €r0 YAUBUTEIbHYIO KHUTY « DHEPreTHYHO-T€OMETPUUCKUN
kox Ilpuponbr» (1986 r.) um Mos Aylia HamoJHSAETCS TOPAOCTbIO, YTO MHE IOBE3JIO 3HATh U
OOIIATHCS ¢ TUM BBITAIOMIMMCST YUIEHBIM U JKypPHAIIUCTOM.
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