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Cepreit AnekcarapoBud TeIssKOBCKU OBLT KPYIHBIM CIEIHAJACTOM B TeOpUM (PYHKIUH eii-
CTBUTEILHON IIePEeMEeHHON U 0COOEHHO JII0OMI TPUIOHOMETPUIECKHIE PAIbI, OYIydd BECbMa TOHKUM
X 3HATOKOM. 51 HagaJ MCCIeIOoBaHUs B 9TOH TeMaTHKe BO MHOIOM OJaromaps y4acTHIO B paboTe
HayvIHOrO ceMuHapa, KoTopbiM pykopomua C.A. TensikoBckuii. MHe MOCYaCTIMBUIIOCH XOMUTH Ha
3aCeIaHts 3TOr0 CeMUHAPa OKOJIO JIBAIIATH JIET U HEOIHOKPATHO 0OCYKIATEH C €r0 PYyKOBOIUTEIEM
pasJInIHBIE BOIPOCHI TEOPUH TPUTOHOMETPUIECKHUX PSIOB. 38 9TO BPEMsl MBI ¢ HUM CTaJId COABTO-
pamu AByX crareil [1;2], 01 ero HeCOMHEHHBIM BJIMSIHUEM si HAITUCAJ (KAK CAMOCTOSITEJLHO, TakK U
¢ apyrumu coaBropamiu) Gosiee 10 paboT 1O TPUIOHOMETPHYECKUM DsilaM. Y3Ke JBa C HOJIOBUHOM
roga Cepres AjlekcagapoBuda HET ¢ HAMU, HO s OYeHb YaCTO BCIOMUHAIO 00 3TOM 3aMeYaTEeILHOM
yaenoM. Pabora Hama mpobjaeMaTHKoil, KOTOPYIO MBI ¢ HUM OOCYXKJIAJIN, YCIIEITHO ITPOI0IKAETCSI,
yIaeTcs IOJIyYaTh Pe3yJILTaThl, O BO3MOKHOCTH KOTOPLIX MBI KOTIa-TO roopuwin. Q6o BCceM 9TOM s
1 COOMPAIOCh PaccKa3arTh.

Cuauasa o Moux coBMmectHbIX ¢ C. A. TessikoBckum paborax. Crarest [1] 6pl1a Hamucana BCKope
[IocJIe TOro, KakK OH Ha ONHOHM u3 KoHdepeHIuid, a IOTOM Ha CeMUHApPe CIeIaJ IOKJad O CBoel
pa6ote [3]. ITociie 1BYKPaTHOIrO IPOCJIYIINBAHUS JIOKJIAa MHE [OKA3aJI0Ch, UTO MOXKHO JIaTh OTBET
HA HEKOTOpbIe HEBbIsICHEHHbIE B [3] BOmpockl. D10 MbI U czenanu B [1], a 3areM HaIM pe3yJbTaThl
u3 [1] 6pun yrounenst B [4]. §1 He Kacaroch 37ech MaTeMaTHYECKOro cojepxkanus pabor [1;3| u
[4]: o MOeMy MHEHUIO, OHM HOCAT Y3KOCIIEIUAJILHBIN XapakTep. 3ac/Iy?KUBAaeT BHUMAHUS JIPYroe:
pacckas3biBas Jarke He O CaMbIX aKTyaJbHBIX MaTeMaTudeckux uccienoBanusax, C. A. TesrsikoBckmii
JieJIajl 3TO TaK SICHO, YeTKO U BBLIILYKJIO, YTO y MHOIUX CJIyIIaTeJel IPoChIIaIcs nHTepec. Bo3aMOXKHO,
ecii OBl JIOKJIAI Ha 9Ty TeMy JeJiaj KTo-Hubyab apyroii, Hu s1, au A. C. BeyioB He obpaTuiu Obl Ha
Hee BHUMAHMNs!

Baro o pabore [2| st HammILy TOAPOOHO; J0 CUX IIOP BCIOMHUHAIO O HEfl ¢ OPPOMHBIM YJIOBOJIb-
creueM. Ha ogaoMm u3 3acemanuii HaydHoro ceMmunapa, Koropblil e C. A. TensakoBckuil, BCIOMHIIIN
reopemy Xapsau — Jlurwisyia [5] o mBycTropoHHel oleHke MHTErpajia OT CTEINeHU MOJYJisl CYyMMbI
KOCHHYC- W CUHYC-PsIia ¢ MOHOTOHHBIMU KoaddurmernTamu. ChHopMyIUpYIO ee IJisl CHHYC-PSIIOB.

!Pabora BBIMOMHEHa 3a cder TpamTa Poccmitckoro mayunoro donga (mpoekt Ne o 22-11-00129)
B MI'Y mm. M. B. JIomonocoBa.
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Cy1tecTByoT JBe HOJIOKUTEIbHbIE Ha Jjyde 0 < p < +o0o dyukuuu c(p) u C(p) rakue, 4ro
KakoBa Obl HU ObLIa MOHOTOHHO CTPEMSIIIASICS K HYIIO MOCIeI0BaATeIbHOCTD {by reN, T. €.

by >0, by >bpy1 VkeN, khm b, =0, (1)
—00

CIIPABEJINBO JIBOMHOE HEPABEHCTBO

(o.] m o p o
c(p) Z by kP2 < / ‘ Z bi, sin(k‘m)‘ dz < C(p) Z by kP2, (2)
k=1 0 k=1 k=1
Crenaro 31eCh 3HAUUTEILHOE OTCTYILJIEHHE, YTOOLI IIO3HAKOMUTL UHUTATeIed €O B3IVISIOM
C. A. TessikoBCKOro (3TOT B3IVIsLL 51 PA3/IEJISIIO TI0JHOCTHIO) Ha OJIMH HEOOJIBIION, HO BAYKHBIN acleKT
teopun Gyukuuii. [Ipencrasum cebe, 9To KT0-11u00 MOIpoboBaa Obl chOPMYINPOBATL IIUTUPYEMbIi
pesyabrar Tak: “CrpaBeJIiBO MOPSIKOBOE COOTHOIIEHNE

/ ‘ Z bi, sin(k‘x)‘pdaz = Z by kP2,

KOHCTAHTBI B KOTOPOM HE 3aBHUCST OT MOHOTOHHO CTPEMSIIENCsT K HYJIIO MOCje0BaTeibHoCTH { b }.”
C. A. TensikoBckwmit 6611 661 crutbHO HemoBosten! (Takue ciydan 6pIBaIn HA MOEH TAMATH; JTaXKe CPEn
KBaTM(UIMPOBAHHBIX MAaTEMATHKOB U3PEJIKa BCTPEUAIOTCS JIFOJIA, KOTOPBIM He XBATAET MaTeMaTHU-
9eCKOil KyJIbTYpBL.) A HEJIO0BOJILCTBO CBOE OH B MOJOOHBIX CJIyYasX BBIPAXKAJ CJIEILYIOMIUM OOPA3OM.
CuadaJia OH CJIerka UPOHUYHBIM, HO COBEPINEHHO CIHOKOWHBIM TOHOM TPOM3HOCUI: “KOHCTAHTHI Ha
TO W KOHCTAHTBI, 9YTOOBI HH OT 4Yero He 3apucerh’. CresaB maysy, H00aBsiI: “Sanuiimre, MoXKa-
Jy#icTa, MOPSIKOBOE COOTHOIIEHWE B BUJE JBONHOIO HEPABEHCTBA M OOBSICHUTE, OT YEro 3aBUCAT
MHOKHUTE/IN, CTOSAIIUE LEPE CyMMOR Y po y bi kP=2 B onenkax cBepxy u cun3y”. menno tax Cep-
reft AJleKcaHIpoOBUY Ha CBOEM CeMUHApE JOOMBAJICS YeTKOCTH U sicHoCcTH u3yioxkenusi! U s1 naBcerya
YCBOWJI, 9TO MATEMATHK, HAINCAB KAKYIO-THOO OTEHKY, COMEPIKAIYIO MPUBBITHBIN JIJTsI IPEICTABU-
Tesieit Hameit crerrassanun cumBos C, He UMeeT MpaBa OrpaHMIMBATLCS CJIOBOCOYETAHUEM: “ TJe
C — mekoTopas nocrosinnas’. HemomycTuMo cMenmuBaTh abCoTIOTHBIE TIOCTOSTHHDBIE, (PYHKIMN TTapa-
MEeTPOB U (DYHKIIMOHAJBI Ha KJTaccax (PyHKIWIA, BeIb 3a/a49a MCCIeI0BATEsT — MPOHUKATH B CYTh
SIBJIEHUH U BBISICHSTH UX MPHUPOJY. BEposiTHO, 3TO U CTAJI0 IVIABHBIM (B HJEHHOM IJIAHE) YPOKOM,
mosrygenubiM MuOI 0T C. A. TensikoBCKOTO Ha ero ceMuHApe: HAMO TOOMBATHCS MPEIETBHOMN SICHOCTH
U IPO3PAYHOCTH (2KeJIATeJIbHO TaKyKe 3aBEPIIEHHOCTH) pe3ysibrara U He 3a0bIBATb O TOM, YTO OH
MOXKET KOMY-JIn00 noTpeboBarhest. (YBBI, s HEMAJIO BCTpedas “3araJ0IHbIX” MATeMaTUIeCKUX DPe-
3yJIbTATOB, TONBITKA IPUMEHEHUs KOTOPBIX HATAJKUBAIOTCS HA Cepbe3Hble TPyIHOCTH.) Bynem xe
MTOMHUTH, 9TO MBI 3aHIMAEMCST HAYKON HE TOJBLKO JJISI TPUSTHOTO BPEMSITIPEITPOBOXK ICHIS.

Bephemcst kK HepaBeHCTBY (2). Bo3HHMKaeT eCcTeCTBEHHBIN BOIPOC, KAKOBBI ONTHMAJIbHBIE 3HAYe-
uust Besiman c(p) u C(p). Obmenssectroe pasencrso [lapceans gaer ¢(2) = C(2) = 7/2 (B sTOM
cilydae MOHOTOHHOCTH {by} He Hy»KHa). IMeHHO TOT Bompoc s 3ajai Ha cemuHape. Cepreit Ajek-
CaHJPOBHMY CKa3aJl, 4TO MOPSJIOK onTuMasbHbix dbyHkiwmii ¢(p) u C(p) upu p — 0+ u p — +oo
u3BecTeH. ¢l JKe yAMBUIICS TOMY, 9TO MBI He 3HaeM HH OfHOrO To4HOro 3Hadenus ¢(p) u C(p) npu
p # 2, HA YTO OH 3aMeTUs, 9TO si He npas: Hanpumep, ¢(1) =1, C(1) = 2. “A e 310 onybaMKOBA-
HO?” — crpocui s1. “Bunnmo, HUTAE”, OTBETUI PYKOBOIUTEIb CEMUHAPA U IIPOJOJIKII: — “B 3aaUe
JIBYCTOPOHHEH OeHKN L'-HOPMBI CyMMbI CHHYC-PSIJIa ¢ MOHOTOHHBIME KO3(MDMHUIMEHTAME BO3MOKHO
nostyuenue 6oJiee CHIBHOIO pe3yJibTara, Hexkesm HaxoxkjeHune KoHcrant ¢(1) u C(1); norosopum 06
9TOM Tocye 3aceanus . M BOT 4To g y3Ha I depe3 dJac.

Ornenka cHU3Y

o0

/‘i br Sin(k:x)‘dzn > bk
k=1 k=1 k

0
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(mpu yciosuu (1)) rpuBuasibha. B qeficTBUTEIBHOCTH, BEPHO JlazkKe HEPABEHCTBO JIJIsl HHTErpaJia 6e3
MO/JLYJIs

/<k§:lbksmka:))dx>bl—— ;f ?1 ];?k (3)
0 - = =

Jlj1s1 ero oKasaTesnbeTBa JOCTATOYHO MOWIEHHO IPOUHTEIPUPOBATH DS/l U B JIOJIZKHBIH MOMEHT BOC-
[0JIb30BAThCsl MOHOTOHHOCTBIO {by, }. HanmoMHuM, 9TO PABHOCHIBHOCTD MHTEIPUPYEMOCTH HA OTPE3Ke
[0, 7] cumyc-psina ¢ MonoTOHHBIME KO3 durmentamu Y oo 4 b sin(kz) 1 cXOAUMOCTH YHCIIOBOIO psi-
na > p by/k Gbuia nokasana B [6], a BOSMOKHOCTB IIOUIEHHOIO HHTEIPUPOBAHUS Ha JIIOGOM OTPE3Ke
pana @ypre 2m-Tiepuopmdeckoit dbyrkmmm u3 L[, 7] — obmenssectnbiit daxr [7, T 1, § 40].
Takum obpaszom, mMbl BuuM, uto ¢(1) > 1, a crporoe Hepasenctso ¢(1) > 1 HEBO3MOXKHO BBH/LY
HafijileHHOrO B [8] cooTHOMIIEHMSI

/ ‘ ibk sin(ka;)‘dm =b + i f (ba), (4)
0 k=1 k=1

rue nocroguHasg B O abcomornas. PacckazaB mue Bce sro, Cepreit AjlekcaHAPOBHY J100aBUJI, 9TO
JIOCTOIHBIM YCHJICHHEM COOTHOIIEHUs (4) M BEpXHEH OIEHKH

/ ‘ i by, sin(k‘x)‘daz < 2§: O
0o k=1 k=1 k

(1oKa3aHHOl, HO He OIyOJIMKOBAHHON MM) CTAJI0 Obl HEPABEHCTBO

/‘ibksin(kzn)‘dx§b1+i%. (5)
0 k=1 k=1

Haia 6ecena cocrosiiach B cepeque IHsl, U s [IOYYBCTBOBaJ, 9TO He Mory yitu u3 MIAHa,
He 3aHSBIINCH TYT »Ke 3Toii 3ajadeii. Cepreit AJleKcaHIPOBUY TaKxKe HUKYJa He CHEImI. B ToT
JIHb HAM M0Be3J10: K 18 "acaM Mbl “BUepHE’ COCTABUJIM IUIAH JIOKA3aTeJbCTBa HepaBeHCTBa ().
Ocraoch JuImb jgoMa yoeauThcst B OTCYTCTBHE OIMMOOK B HAINX PACCYXKJEHUSIX. DTO OBLIO Cle-
JIAHO 3 HECKOJIBKO JHell, M HepaBeHCTBO (5) OKa3aJIoCch IMOTHOCTHIO JOKa3aHHBIM. Ero TOYHOCTD
JEeMOHCTPUPYIOT BbIBEJIEHHbIE HAMU PABEHCTBA

/(Zsm k:x) =1+ Y % Vn € N. (6)

0 k=
BaciryKuBaeT BHUMAaHUs, 9TO HEPABEHCTBO (5) Mbl BBIBEJIN Ha OCHOBE paBeHCTB (6), HO elle yjauBu-
TeJIbHEe TO, UYTO Mbl, BEPOATHO, CTAJIM UX IePBOOTKPLIBATEJIAMU. XOTs U BO3ZHUKAET BIleUaTJIeHUE,
4yTo paBeHcTBa (6) Morm ObITh joKa3anbl B XIX Beke, HUIJIE B MATEMaTHYECKON JINTEPATYPE MbI
UX He HaIJIH.

Bamernm, uto u3 (3), (5) BEIBOAUTCS OJMH UHTEPECHDIH (haKT, IO TBEPKIAIONINN JTaBHO U3BECT-
HbILi IPUHIUIL “IOJIOKATEIbLHbIE 3HAYCHUA CyMMbBI CHHYC-PsIIa ¢ MOHOTOHHBIMU KO3 puiumenramm
ma unrepsase (0, 7) IpeBAJUPYIOT HAJ[ OTPHUIATENbHBIMU (ecan TakoBble mmMerorcs)”. (£ B3sur B
KaBbIUKM BBICKA3BIBAHUE, HE SBJISIONIEECS] CTPOTUM MATEMATUIECKUM yTBEPXKIECHUEM.) A MMeHHO,
uHTerpas 1o orpe3ky [0, 7| OT OTpPHIATENHLHON YaCTH CYyMMbI IIPOM3BOJILHOIO CHHYC-DSJIa C MO-
HOTOHHBIME KO3 durmenramMu He npesocxoaut be /4. Ilpasna, uz (3), (5) a0 ciemyer juib st
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urTerpupyeMbix Ha [0, ] cymMm cunyc-psijioB. A B obmem ciaygae? B [2] mbr gmokazanu cdhopmyupo-
BAHHYIO BBIIIIE OICHKY CBepXy MHTerpaJia OT OTPHUIATEJIbHONR YacTU CyMMBl pdja, He IIpejliosiaras
UHTErPUPYEMOCTH HOJIOKUTEIbHON YacTu Ha [0, 7|. Onenka Hey/rydmaema:

/ (Sinx + Sin(Z:E))_dx = / sinx + sin(2z)|dz = i
0 2m/3

Jltst GosibImeil sicHOCTH J00ABJII0, 9TO CYMMa IIPOU3BOJILHOIO CHHYC-PA/Ia ¢ MOHOTOHHBIMHU KO3(-
durmenramu wenpepbisaa Ha (0, 27), a ee orpuIlaTeNbHAs] YACTh COITIACHO TeopeMe XapTMaHa —
Bunrnepa [9] B HEKOTOPOIl TIPABOIl MOJYOKPECTHOCTH HYJIsl TOXKIECTBEHHO PABHA HYJIIO.

YuactByst B pabore cemmHapa C.A. TeJsIKOBCKOTO, s Cepbe3HO 3aMHTEPECOBAJICSI CBOMCTBaMU
TPUTOHOMETPUUIECKUX PSIIOB C MOHOTOHHBIMU KO3 durmenTamu. I1ponzonuio sro 8 2000 romy mociie
JIOKJa1a pykoBoauTesst cemutapa. Cepreit AjleKcaHIpoBIY 3HAUUTEIHHO yerint TeopeMbl P. Catema
u 1. U3ymu 0 ABYCTOPOHHUX OIEHKAX CYMM PsIIO0B

g(b;w) = bysin(kz), (7)
k=1

nocienoBarenbocTb b = {by} koabdunmenToB KOTOpHIX HE TONIBKO MOHOTOHHA (cM. (1)), HO H
BBIIYKJ/Ia (T. €. He BO3pacTaeT Tak:Ke IOCJIe0BATEeIbHOCTL pasHocTeil by, — byy1). B paborax [10;11]
OBLIIO HANIEHO HOPSIIKOBOE COOTHOIIEHHE

m(x)
g(b;x) <v(b;x), x— 0+, tne v(bjx)==x Z kb, m(z) = [g} (8)
k=1

Y10 MOXKHO CcKazaTh 00 9TOM pe3dysbrare? MOMKHO HOXBAIUTDH: Telepb MBI 3HAEM B OTHOCHTE/Ib-
HO IIPOCTBIX TE€PMHUHAX HOPSJOK [OBeJeHust Ipu & — 04 CyMMBI JI060I0 CHHYC-DsIJIa C BBIIIYK-
JI0#i TOCTIeZI0BATEILHOCTBIO KOI(hDMUIMEHTOB. A MOXKHO HOJIBEPTHYTH KPUTHKE, BOCIOIL30BABIIICH
u3sokeHHbIM Bbime nogxogoM C. A. TensikoBekoro. JleiicTBITENBHO, TOKA3aHO BCETO JIMIIbL CYIIe-
CTBOBaHME KaKHX-TO Tpex “3araJouHblX’ mosokureabHbix dyukimonanos C1(b), Ca(b), zo(b) nHa
MHOXKECTBE BCEX MOHOTOHHO CTPEMSIIUXCS K HYJIO M BBIIYKJIBIX [OCIEI0BATEIbHOCTEH b Takux,
YTO CIIPABE/JINBO JIBOHOE HEPABEHCTBO

Cr(b) v(b;2) < g(bs) < Ca(b) v(bi) Va € (0, wo(b)]. (9)

[Tostyuaercsi, 4TO IEHHOCTH COOTHOIIEHUs (8) Jyisi NpUIOKeHuil HeBesmKa. V MOXBAIUTB-TO HAJIO
Kak pa3 1oaxoj TessikoBCKOro, KOTOPBIA B JJAHHOM CJIydae 3aCTaBJisieT, BO-IIEePBbIX, CKa3aTh cebe (B
o4epe/HOI pa3) “¢l 3HarO0 TO, YTO HUYErO HE 3HAK”, a BO-BTOPBIX, [IOCTAPATHCS YKA3ATh BEJTMIMHBI
C1(b), Ca(b), xo(b). Teueps sicua 3acayra C. A. TensikoBekoro, B [12] gokazasiero

1) CyIIeCTBOBaHNE TaKOH abCOJIOTHON mocTosiHHOM (9, YTO BepHA OIEHKA

g(b;$) S C’2 'U(b; l‘) Va € (0’ 77)7 (10)

KakoBa Obl HE ObLIa II0CJIEI0BATEILHOCTD b, yJoBieTBOpsiiomast yciaosuio (1) (BeirykiocTs b st
crpaBeinBocTH oreHKu cBepxy (10) He HyKHA);
2) cymecTBoBaHue Takoil abcosoTHOi nocrosiHuoi C, 9TO BepHa OICHKA

g(b;x) > Crou(bjx) Ve (O, %], (11)

KakoBa Obl HU OblIa BBILYKJIasl [OCIEI0BATEIBHOCTD b, yI0BIeTBODsIomast yeaosuio (1).
O TperbeM BaxKHOM pe3ysbraTe paboThl [12] Gyzer pacckazaHo HUZXKe.
Urak, B (10) u (11) o cpasaenuto ¢ (9) JOCTUrHYT CYIIECTBEHHBII IpOrpecc.
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Ho MHe yxke BO BpeMsl JOKJIaJa II0KA3aJ0Ch, YTO MOXKHO JIOCTHYb Gosibiinero. IocMorpum Ha
HepaseHcTBo (10): B HEM X04YeTcst BEIYEPKHYTh HOCTOstHEYI0 Co (MM, 9TO TO Ke CaMoe, HOJIOKHUTH
Cy = 1). HeiicrBurensho, sin(kzr) < kx (Vk € N Vx > 0), u pasnocrts mexay kz u sin(kx) cramo-
BUTCs Bce Oostbitie pu yBeaudenuu k. [losromy cymma ZZI:(? by (k:a: — sin(k:a;)) HE CTOJIb YK MaJia.
11 ecm 910l CyMMOIl OLEHUTH CBEPXY OCTATOK psia » po; by sin(kz), To mosyuurcs rpeGyemoe
HEPABEHCTBO

g(b;z) <wv(b;jx) Vre (0,m). (12)

Tak u BBINLIO: BBISICHUIOCH, UTO PACCMATPUBAEMBII OCTATOK Psiga HE MOXKET OBITH “O0JIbIMuM’ II0-
JIOXKUTEJBbHBIM (“OTHOCHTETHEHO GOJIbIM” 10 abCOJIIOTHON BEJIMYMHE U OTPHUIATEIbHBIM MOXKET).
IIpumia B Tom, T0 B cmty BpiGopa m(x) octatok Y i oy by sin(kx) naummaercs ¢ “mmmoft”
cepuu OTPUIATEJIbHBIX 4uces. B urore st jokazan, uro dbyHkims v(b; x) sBseTcsi MazkKOPaHTOMN
g(b; x) na unrepBane 0 < x < 7, KakoBa Obl HU ObLIIA MOHOTOHHO CTPEMSIIIASCS K HYJIIO HOCTIe0Ba-
TesibHOCTE b. OJIHAKO ec/in YMHOKUTD PaByio 9acThb (12) Ha KaKyo-1ub0 MOCTOSHHYIO, MEHBIIYIO 1,
TO TaKO€ HEPABEHCTBO B CiIy4dae ObICTPOro yObIBAHMS IOC/IEI0BATEIHLHOCTH b He OYIeT BHIIOJTHITHCS.
U3 pesynbraros [12] ciemyer, aTo

_ . b;x
be = O(2) = tim L2 4 (13)
=0+ v(b;x)

Curyarus ¢ onenkoii causy g(b; x) okazanacek cioxkuee. Ho ujen paborsl [12] nmossosmau Mue
yemsath pesysbrar C. A. TensskoBckoro um B 3Toi 3amade. Clemysl pacCyKIEHUSIM, HU3JI0’KEHHBIM
B [12], HO yTOUHSIsT UX B COOTBETCTBYIOMUX (DPArMEHTAX, s BbIBEJ HEPABEHCTBO

2 1 us
g5 @) > 5 0(b @) = Shmy Vo€ (0, 2], (14)
us 2 2
B KOTOpPOM b = {bk}keN — IIPOU3BOJIbHAA MOHOTOHHO CTPEMAIIAdAcd K HYJIIO U BBIIYKJIAd IIOCTIEN0-
BaTE/JIbHOCTD. I/IS MOHOTOHHOCTHU b cjeayeT HepaBEeHCTBO

m(m + 1)
2

mm(z)

bmSZkbk VmeN = 5

k=1

bn(z) < v(b; ) Vo € (0, 7). (15)

Uz (14), (15) naxomum

g(b; x) > %v(b; x) (1 - %(ZE)> Vo € <0, g}

OTCIO,H& BbBIBOJUM IIDpEJCJIbHOE COOTHOIIIECHUE

glby ) _ 2

5 (16)

lim >
a—0+ V(b ) T
ecim b yoBsierBopsieT ycsoBuio (1) i BBIIYKIIA.
Hepasencrso (16) meymyurmaemo. C. Anstaand, P. Bosiara n M. Tomua [13| mokaszasm, aro eciu
nocsre1oBaTeabHOCTh b = {by }ren yOBIBAET, CTPEMHUTCS K HYJIIO, BBIIYKJIA U MEIJICHHO MEHSIETCH,
T. €. klim bok/br, = 1, TO BepHa ACUMIITOTHUKA
— 00

b
g(b; ) ~ Tr;fm), r—0+. (17)
Bocnonp3oBaBImuch MeJjIeHHBIM HU3MeHeHneM b 1 paBeHCTBOM lil%l xm(x) = 7, nmeem
z—0+
2
T
v(b; ) ~ — m(x), x — 0+,

2 =z
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a 9TO BMeECTE C (17) B CjIy4dae, KOorJa I10CJIeJ0BaTEe/IbHOCTDb b MOHOTOHHO CTPEMUTCA K HYJIIO, BBIIIYKJIQ
un MeIJIEHHO MEeHsAETCd, BJIeIeT 3a coboit ACUMIITOTUKY

g(b; x) ~ %v(b; x), =—0+. (18)
7r

41 TakzKe TOCTPOMII TIOCTIEI0BATEILHOCTE b = {bk } kN, JUIsl KOTOPOii BEPHBI IIPEIeJIbHBIE COOTHOIIIE-
HUS

li_m&zi, szl (19)

=0+ v(by ) T =0+ y(b; )

1 KOTOpagd HE€ TOJIBKO y6bIBaeT " BBIIIYKJIa, HO JazKe MMEET BCe IIOJIOKUTE/IbHBbIE PAaSHOCTU BCEX

IIOPAJIKOB
n

S (-1 (”)Z,W >0 VkeN, VneN.
v=0 v
Takum 06pa3oM, MOXKHO yTBEPXKJIATH, YTO BOIPOC O KOHCTAHTAX B MOPSIKOBOM COOTHOIIEHHU (8)
ey (12), (13), (16), (18), (19) mosy4ymsi OKOHYATEIbHOE DEIlleHre. DTU Pe3yJIbTAThl COCTABUIIN
cofiepkanme nepsoit [14] u3 moux pabor 1o cuHyc-psijiaMm ¢ MOHOTOHHBIME KO3 durmenramu. B [14]
BeIpaxkena OaarogapuocTs C. A. TessikockoMy; BeIb 6€3 HayUHBIX KOHTAKTOB C HUM CTaThs He ObLia
OBbI HAITHCAHA.

¢ paboraro Ha Kadeape MaTEeMATHIECKOIO AHAJIN3a MEXAHHKO-MaTEeMaTUIECKOro (aKyJbTeTa
MTI'V (B macrosiiee BpeMsi B JOJIKHOCTH BEIyIIEro Hay<IHOro corpyamuka). Cepreit Asekcamnapo-
BUY OKOJIO 15 jieT paboTasi 1o COBMECTUTEILCTBY MPOdeccopoM Ha 3Toil ke kKadepe (ero oCHOB-
uaeiM MectoM paborel 6611 MUAH). U Tak mosy<miocs, 910 COTpYHUKE HaIel Kadeaphbl IPHHSIN
y4acTe B HUCCIAENOBAHUSX II0 BOSHHUKIIEH B pesyibrare HaydHbix KOoHTakToB ¢ C. A. TenskoBckum
TeMaTHKe — OIEHKAM C TOYHBIMU KOHCTAHTAMHU CYMM CHHYC-PSIJIOB C MOHOTOHHBIMHU KO3(pHUIineH-
rTamu. Beuin ony6imkoBanbl crarbu [15-23], B 9T0M HOMepe KypHaJia HaledaTaHa MOsi COBMECTHAsI
pa6ora ¢ T.B. Poguonoseim. Ocobusikom crout pabora [24]; oHa mocssiiiieHa CHHYC-PsIIaM € KBa3HU-
MOHOTOHHBIMU KO(DDUIneHTaMI U HAUCAHA O/ BJMSTHUEM CTaThi 25|, OAroTOBIEHHOM K evaTu
C. A. TenskosekuM 110 MarepuasaM, HafinenusiM B Oymarax C. B. Creukuna mocie ero cMepTH.

Ilobasiro K ckazaHHOMy, uTo moka B MU AHe paboran cemunap, pykosomuMmbriit C. A. Tensikos-
CKHUM, BCe pe3ysbraThl pabor [15-24] 6buin 10/102KeHbI TaM, ¥ PEKOMEHIAIUN PYyKOBOIUTEs CEMU-
Hapa OKa3bIBAJIMCH IS JOKJIATINKOB BECbMa ITOJIE3HBIMHU.

Hacran MomeHT pacckazaThb emie o0 OJHOIN TeopeMe paborbl [12], KoTOpasi B HCCIIEI0BAHUSIIX
A.TI. ConomnoBa, a Teneppb B HAIIUX C HIM COBMECTHBIX, IIOJIYUMIA IajbHellllee pasBUuTHe.

C. A. TenskoBeknii goKa3a, 9TO KaKOBa ObI HU ObLIa MOHOTOHHO CTPEMSINASCS K HYJIO U BbI-
HyKJiast mocae0BaTeabHocTb b = {by }ren, 1t cyMMbl cunyc-psja (7) BepHA OIeHKa CHU3Y

b
m(x) T ™
g(b; ) > ctg(—) YV € <O —. 20
(b ) > 24 et (2 = (20)
DTa OIEHKA ACUMITOTHIECKH HEYIYUIIaeMa Ha BCEM KJIACCE PACCMATPUBAEMBIX MOCIEIOBATEIHHO-
creit BBy (17) m oueBuHOrO pasencrsa limy o tctgt = 1. Bosiee Toro, o B TeépMHHAX OCJIEI0-
BaTeJIbHOCTU b Hallles OPSI0K PA3HOCTU

m(x)—1

bm(x) x 2
g(b; z) — 5 ctg <§> = z 2_:1 k2 (b — bry1), @ — 0+, (21)

¢ abCOJIIOTHBIMU KOHCTaHTAMI B CUMBOJIE X.

U Bor moutu wepes 20 Jsiet nocste nosiBieHust 3roro pesyasrara A. I1. Coonos [19] nammesr Tounbie
KOHCTAHTBI B IIOPSIZIKOBOM COOTHOIIeHNH (21), 110y THO JoKa3aB, 9To HepaBeHCTBO (20) BBIIOIHIIETCS
upu Beex = € (0, 7/2]. 3areM, Hpomo/KUB 3TH ncciegoBanus B [20], oH Hales BTOpoe ciiaraeMoe B
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acumnroruke (17) B IIpeNoOIOKEeHIN JIOOTHUTEIHON PEryJIsipHOCTU yObIBAHUST MEJJIEHHO MEHSIO-
mieficst BBIYKJION T1ocsietoBaresibHocTu b. A coBceM HesaBHO st 0OHAPY KWL, 9T0 B HEepaseHcTse (20)
MOXKHO B35Th KO3 dunuenT psiyia ¢ HomepoM, MeHbiuM m(z). Tounee roBopst, BEpHO HEPABEHCTBO

g(b;a:)>b7mctg(g) Vwe[gim, %}, YmeN, m>2.

Temnepb HaJI0 JAaTh JBYCTOPOHHION OIEHKY pasHocTu Mexkiy ¢(b; x) u (by,/2) ctg(x/2), HO yxKe HE Ha
“MaJjIeHbKOM' TIOJIYUHTEPBAJIE (71'/ (m+1), w/ m], kak O0b110 y C. A. Tensgkosckoro u A. I1. Cosomona,
a Ha “;muHOM” OTpeske [1/(3m), w/m]. A.IL. Cosonos Mo6e3HO COIVIACHIC MHE IOMOYb, H, Ha-
JIEIOCH, TIOSIBUTCSI €I1e OJTHO uccyieoBanue, Bbr3Bannoe K xusuu C. A. Tengkosckum. [liist oHOTHI
KapTUHBI JI00ABIIIO, YTO B 9TOM TOJLy BBIILIA B cBeT pabora [26], e JaHa B OIPE/IeJIEHHOM CMBICTIE
ONITHMAJIBLHAS JBYCTOPOHHSIST OT[EHKA CYMMBI CHHYC-PSITa, C BBIMYKJION TOC/IEI0BATETEHOCTHIO KOI(D-
bunmenToB Ha orpeske [7/2, T|; aHAIOrMYHBIH pPE3yabTAT B Caydae, KOIJIA MOC/IEI0BATEILHOCTh
k03bdunuenTos psijia (7) TOJIBKO MOHOTOHHA, MOJIyYeH B [23].

Pacckaxy eme 006 ommoii 3agade u3 Teopun pagoB Pypbe, KOTOPOH s 3aHAICST OJaromaps
C. A. Tenskosckomy. B 1881 r. K.2Kopnan [27] nokazan paBrHoMepHyio Ha R cxoaumocThb psija
®ypbe MPOU3BOJILHON HEIPEPLIBHONW 27T-II€PUOAUIECKON (DYHKIUN, UMEIONIel Ha IIePUOIe OTPaHU-
YEHHYIO Bapualio. B Te BpeMeHa BOIPOC O CKOPOCTU CXOAUMOCTH PsijioB Pypbe K QyHKIUIM JT0-
cTaToIHO 0bImero Buma eme He craBuicsa. OH CTal aKTyaJdbHBIM IOcJe TepBoit derBeptn XX Be-
ka. C.B. Creukun [28] anoncupoBaJl OleHKY CKOpPOCTH cxogumocTu B TeopeMe ZKopyana, momnycrus
HETOYHOCTH, KoTopylo 3areM uctpasui C. A. TessikoBekuit [29].

Breny meckosbko 0603HAMEHMI, HEOOXOMMMBIX JIJTsT JaJbHeero mamoxkenns: Cy, — MPOCTpaH-
CTBO HEMPEPBIBHBIX 27T-TIEPUOAMIECKUX Ha R (DyHKIWMI cO cTaHAapTHON SUp-HOPMOi

£l = sup {|f ()| |2 € R} = max {|f(2)] |z € [0, 2a]};

CVar — nopnpocrpanctBo Cay, cocrosiiee u3 byukmuit f, umeromux Ha [0, 27] orpaHHYEHHYIO
Bapuaiuio V (f); MOy/Ib HEIIPEPBIBHOCTH

w(f; h) = max |Ayfll, tne Af(z) = f(z+1t) = f(z). (22)

[tI<h

[Iycrs 7, (f) — passocts Mexiy dynkuueil f u n-it yacruanoit cymmoii ee psima ®@ypoe. st
upousBosibHoll dyukuu f € CVar, f # const, onenka cBepxy ||r,(f)|| Creukuna — TensikoBckoro
UMeeT BUJ

s

a5l = Ofw(f: ) m( U

oF n))] neN, (23)

e noctostiHasg B O abcoIoTHAsI. 3aMHTEPECOBABIINCH STUM YTBEPIKICHUEM, T OJTHAYKIBI CIIPOCHIT
Ceprest Anekcanjposuya, oleHuBaJsiach Jii nocrosgaiad B O. Ou orBerwi: “Sl mosnaraio, 4ro Jis
qoboro € > 0 mpu Beex n > ng(e) Oyler BepHa OlEHKa, Hojydaromiasics 3amenoii O B (23) Ha
MHOZKITENb 272 + €, a HafiTH MOTBEPKIeHIe Toro MoxKHO B kuure B. B. 7Kyka [30]”. I nast Mue
MOYNTATH MMEBIIytocsi y Hero B Kabuuere B MUAHe kuury. Haiitn cooTBeTcTBYyIONIMIT Pe3yibTaT
B [30] oKa3am0Ch HeJerko, MOCKOJIbKY TEOPEMbI O CKopocTu cxogumoctu psija Pypwe dyHKInm ns
CVa, Tam HeT. Ho oTBICKATH PE3y/IbTAT, U3 KOTOPOTO TAKOBAs BBIBOJUTCS, MHE YAJOCH. XOPOIIIO,
9TO s 3apaHee 3HAJ O CYIIECTBOBAHUM TaKOro pe3yibraTta. Ho Kak ero ‘0e3 moacka3ok’ oOHapY KU
Cepreit AnekcanapoBud? 10, 6E3YCIOBHO, JTOCTOWHO BOCXUIIEHMUsI!

B.B.2Kyk [30, c. 241, Teopema 5| nosyumi onenky csepxy HOpMBI |7, (f)|| muist mpoussosbHOI
dyurmun f € Co; depe3 ee MOMYJIb HEMPEPBIBHOCTU TOpsifika r € N ¢ yd4eToM OTHOIIEHUs ee
HAWTY4IINX TpuO/Kenuit Ey, ,(f) TpUroHOMeTpHYeCKHME IOJHHOMAMHE IIOPSIIKA HE BBIIIE 7 II0
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LP-nopme? K MOZIYJIIO HEHPEPBIBHOCTH TOTO YK€ MOPSJIKa, B3ATOMY B Touke 7/(n + 1), a mmenno

Il < 277 (£ ) [z (140 (Z72 ) + e

n+1/ |« wr(f; 7

rie C(r, p) — HeKOTOpasl MOCTOSTHHAS, 3aBUCSINAsL OT T U P, r'-ii MOJLYJIb HEIIPEPBIBHOCTH OIPeJIeJIeH
Kak

i 1) = max [ATF. we ALf(0) = S0(-17 () fGo k)

tI<h k
Itl< k=0

Yuacruuku cemunapa C. A. TessikoBCKOro Xoporro 3uaj (IOBTOPIOCH), YTO TIOCTOSIHHAS HA TO
U [OCTOsIHHAsI, 4TOObI HU OT 4Yero He 3aBUCETh. A ecsin uMmeercsi (KaK B IUTHUPOBAHHOI Teopeme)
dbyuxmust C(r, p), onpezenennas Ha jgekaproBoM npoussejgernu N X (1, +00), To aBrop 0bsizaH
9TO-TO HAIIMCATH O HEl, ITOCTaparbcsd YKa3aTh, KAKMM 00pa30M OHA 3aBHUCUT OT IIEPEMEHHBIX I U P.

BoisicHeHne 3700 3aBUCUMOCTH JOCTABUIO MHE HEMaJIble TPYIHOCTH; XOPOIIIO, YTO MEHS UHTEpPe-
COBAaJIO TOJILKO 3HadYeHme r = 1.

Urax, npuBoxky nepedbopMyanpoBannyto reopemy b u3 (30, ¢. 241| jjis HHTEPECYIOIIEro 9acTHOTrO
caydas v = 1, ykaszas B Heil 3aBucuMoctb C(p), IOJYyUEHHYIO Ha OCHOBE aHAJN3a JO0KA3ATEJbCTBA
3TOIl TEOPEMBI.

Teopema (B. B. ZKyx, cayuait r = 1 [30, c. 241, Teopema 5|). ITycmo f € Cor, f # const, n € N,
p € (1,+00). Toeda cnpasedauso nepasercmeo

IOl < (s ) | (1 (2 h)) + co,

2de
+0o0
: 1/q
™ U —sSmu\9 p
Ry — onmumasvhas KOHCManma 6 ouenke ceepry npubsudicenus gynxuuu cpednumu Pucca no-

padka 2 uepes 6mopoti MoOOYAL HENPEPBIEHOCTNU.

AHaju3 J10Ka3aTe/IbCTBA ITOM TeOPEMbI TIO3BOJIIII IEPENRTH K IIpeJiey npu p — 14, 910 BMecTe ¢
YHCJIEHHO}T O1eHKOli cBepxy Ro Ha ocHOBaHMN MaTepuasia, usJjoxkeHHoro B [30], raer Takoe ciejcrsue
u3 TeopeMbl B. B. 2Kyka.

Caenctsue. [lyemv f € CVar, f # const, n € N. Tozada sepno nepaserncmao

(DIl < w(f; = )[%m (1+ﬂ({>)) +9.5] (24)

‘"n4+1/ |7 w(fs 7

DT0 U ecTb yTOUHEHHE acuMIToTHIecKoi orenku (23) Creuknna — TessiKOBCKOrO, B KOTOPOM
BCE YKA3aHO SIBHO.

Hywmato, uro u C. A. Tensikockuii, BHuMaTeabHo untas kaury [30], BeiBes (24) y cebst goMa Ha
YEPHOBHKE, HO, 110 CBOEMY OOBIKHOBEHHIO, HUKOMY 9TOI0 He pacckazajs. Cesaro ere ojHO OTCTYII-
neHne. Anasmsupyst cBon HayqHble Gecenpl ¢ Cepreem AJleKCaHIPOBAYEM, HEOJIHOKPATHO HPHXO I
K BBIBOJLY, YTO OH 3HAET HAMHOIO (OJIbIIE, YeM PAcCKasblBaeT. A B IIpolecce YTeHHsl €ro crareii y
MEHsI MHOIVIA BO3HUKAJIO BIIEUATJIEHHE, UTO Y HErO eCTh IUIAH IIPOJIOJIZKEHUs] MCCIIe/IOBAHMIT 1 yKe

2
B. B. 2Kyk memuoro napymaer TpaJuIud B IByX aclekTax. Kak mpasuso, uepes E,, , obosnadaior pac-
crosmue oT f B L, 0O IpOCTpAaNCTBa IOJMHOMOB CTEIEHH MeHbIIe n (a He < n); Hon HOpMOiH dyHKIUN

4 1/p 1 (7 1/p
¢ € L,[—m, ] B.B.2Kyx nonumaer (/ |<p(t)|pdt) , a He (%/ |<p(t)|pdt)
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IMEIOTCS KaKHe-TO 3arOTOBKM Ha YepHOBHKaX. K COXKaJIeHMIO, ceifidac HEeBO3MOXKHO HH IIOCOBETO-
BaTbCI C HUM, HHA MONTH K Hemy Ha cemuHap. Ho ero paborel ocranuch Hascerga. U s coBeryio
MOJIOJIBIM (M HE OY€Hb) CIIEIUATMCTAM 10 TeOpUH (DYHKIHUIi JIefiCTBUTE/IbHON IePEeMEHHON OYUTATh
ero paboThl: TaM MOYKHO HANTH HEMAaJIO MHTEPECHBIX 3a/ad, HAIO0 TOJIBKO CyMeTh X yBuaeTh. Cam
s cOOMPAIOCh IIOCJIEI0BATL COOCTBEHHOMY COBETY.

[Tocne monydvenust (24) MHE MOKA3aJI0Ch, YTO ITO HEPABEHCTBO JOJIKHO JIOIYCKATH YCHUJIEHHE.
Hamomuro namrydinmii m3BeCTHBIA B HACTOSIIEE BPeMs PEe3yJ/IbTaT, 1101y YeHHbII B COBMECTHOI paboTe
C.B. Creukuna u B. T. T'aspuitiok [31] 06 onenxke ceepxy ||y, (f)|| uepes momysb HenpepbisHOCTH (22),
cupaBeIUBLII J1y1st 1i000it pyakun f € Coy:

L,+1 7
[rn (O < wn(f) n2 , e wn(f) :W<f§ m)a (25)
™
1 i 0.5)t
L,=— wdt — n-s1 KoHCTaHTa Jlebera TpUrOHOMETPUIECKOH CHUCTEMBL.

™ 2sin(t/2)

—Tr

AcuMnToTnKa HOCIEI0BATEIBHOCTH Ly, JTABHO M3BECTHA, HO 3/€Ch 5 IPUBEY €€ JIOBOJIBHO TOYHYIO
JIBYCTOPOHHIOIO OIIEHKY (cM. [32]):

4 4
= In(n+0.5) +1.27 < L, < = In(n +0.5) +1.272 ¥Yn € N. (26)

1z (25) u (26) naxomum
lrn ()] < wn(f)<% In(n +0.5) + 1.136) Vfe Oy, VYneN. (27)

CpasuuM HepasencTsa (24) u (27). Mozysib HenpepbiBHOCTH B (27) MMeeT IPUMEDPHO B [OJITOPa pas3a
MEeHbBIINH apryMeHT, 4eM B (24), u Bropoe cjiaraemoe B cKoOKax (KoHcTanTa 1.136) 3HAYMTEIBHO

STVAS) > 9TO U
(f; m/(n+1))/°

obecrieunBaeT paBHOMEpHYIO cxonuMocTh psiza Pypwe. Ilocse cpaBhenusi HepaBeHcTB (24) u (27)
y MeHsl BO3HHK CJIEJYIOIUil IJIaH yTOYHeHHus HepaBeHcTBa (24): cHusuTh ciaaraemoe 9.5 jo 1.5

MenbIe KoHcTaHTbl 9.5. 3aro Bmecro In(n + 0.5) B (24) cromt In (1 +
w

(mourn kak B (27)), 3aMeHUTH w (f7

V() )
Korna s mopesnuiicst ceoum manom ¢ C. A. TessikockuMm (ipumMepHO 7 JieT Ha3ajl), OH CKa3aJl:
“Xopommuii 3aMbICeJI, HO OCYIIECTBUTHL e€ro OymeT Hejerko’. Tak M 0Ka3aJloCh: s MOTPATU MHOIO
BpPeMeHH, HO He JOoCTUr yciexa. ToJIbKO mmocjie Toro Kak poreHT Hareil kadeapol T. FO. CemenoBa
[IPUCOEINHIIACH K UCCIEIOBAHUIO 9TONO BOIIPOCA, JIEJIO MIOIILIO0 Ha JIal, U MbI IOJIYIHIN CJIELy IO
Pe3yJIbTAT.
YrBepxkaenue. [lycmo f € CVor, f # const, n € N. Toeda sepro Hepasencmeso

0
?> Ha wy(f), yopars “munraee” w3 aprymenTa jiorapudma,
n

OCTABUB ln<

Il < ()| i () 1. 29

Iocmoannaa 212 6 anasHom “waene npasoti wacmu nepasercmea (28) Acaaemca mounot, a 6mopoe
caazaemoe 6 cxobkaxr — mocmoamnnas 1.31 — wne donyckaem ymenvwenus na 1. A umenno: oas
106020 HAMYPAALHO20 N > 2 U 1100020 wucaa wy, € [1/n, 1/2] mw npedsasuau dyrryuro o, € CVar,
0ns KOMOPOTi 6EPHDL COOMMHOULEHUA

w(go; m> = Wy, |rn(<pn,0)| > wy, (%ln <V£:n)> + 0.31>.
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4l BechMa JOBOJIEH T€M, UTO B BOIIPOCE OIEHKHU CKOPOCTU CXOAUMOCTH Psijia Pyphe HelpepbIBHON
2m-TIePUOANIECKO (PYHKIMN OTpaHIMIeHHON Bapualnn, obcyxkaasmemcst koryma~-to ¢ C. A. Tenskos-
CKHUM, VIAJOCh yJIOBJIETBOPUTEJBHO pazobparhes. [IpaBia, CKeITUKH MOTYT 3aMETUTH, 9TO ABTOP
“mesaer w3 Myxu cjaoHa”. CyIecTBEHHO JIM yIydIlleHrne Bo BTopoM wieHe? B gaHHOM cuTyaruu — ja.
Koncranra B onerke camkena nHa 8.19. [locMoTpuM, cKoJib GOJIBITNM HOJI?KEH OBITH HOMED 7, ITOOBI
rapublil wien onenku 272 In (V(f)/wn(f)) npesbicu 8.19. Jlerko BUIETh, UTO IUIst STOMO HEOO-
xo/Mo Bblnosaerne HepasercTBa V (f)/wn(f) > exp(40.3). U ecim MBI paccMOTPUM “He CIIMIIKOM
V2K MEJJIEHHO  MeHsIIoIecst pyHKIUN f, HMeroIne “He CJAUIIKOM OOJIbIIY0” BapHAaIliio, HAIIPUMED,
takue, y Koropbix w(f; h) > h, V(f) < 50, To okazxkercsi, 94To IJIABHBIA WwieH MeHbiie 8.19 3aBegoMo
mpu n < 10'6. A Beap cyMMBI ¢ TAKIME HOMEPAMH BIIOJIHE JOCTATOYHBI IS JTIOOLIX [PIIOYKEHHIA.

Bot u 3aBepmmiicst Mol pacckas 0 Hay9IHBIX KOHTaKTax ¢ mpodeccopom Cepreem Aekcamapo-
BudeMm TensikoBckuMm. Kak BuauT uuraresb, Oeceibl ¢ HUM CIHOCOOCTBOBAJHU YCIIENTHOMY IOUCKY
HayYHOIW UCTUHBI U IIPOGECCHOHAIBLHOMY POCTY HE TOJHKO MOEMY, HO U HECKOJIBKUX MOUX KOJLIET.

4 maBcerga coxpanto Osarogapuyio naMmaTb o Cepree AJjiekcanapoBude.
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