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Llenu npoekTa

M3y4uTh MOCJI€10BATEJIbHOCTD YK ce] PudoHauun

PaccMoTpeTs poJib B IPUPO/E U MPAKTHYECKOE
NpUMeHEHHUE

Ilpocaeaurs CBA3H JUTEPATYPHI €
MATEeMATHYECKUMU MOHATUAMU

PaccMoTpers npuMepsbl IPUMEHEHUS «30J10TOT0
CCUYCHHUSD» B TeOMETPUYCCKHUX 3a/1a4aXx,
JJUTEpaType, *KUBOIMUCH.



~ JleoHapno PrnboHav4n

HranesaHckui Kyney /leoHapao u3s
IMu3eI ( 1180-1240), Oonee
U3BECTHBIU 10, IIPO3BULIIEeM
®rooHaAYYM OB, 0€3YCIOBHO,
CaMbIM 3HAQYUTE/IbHBIM
MAaTE€MaTHUKOM CpeJHeBeKOBbS.
Ponb ero KHur B passuruu
MAaTE€MaTHUKH U PAaCOPOCTPAaHEHUH B
EBpomne MaTemaTnyecKUX 3HAHUM
TPYAHO nepeoueHuTsb. JKXu3Hb n
Hay4YHasaA Kapbepa /leoHapao
TeCHeHIINM O0Opa3aM CBA3AHBI C
pa3BUTHUEM €BPOIIEeMCKOU
KY/IBTYPbI M1 HAYKH.




~—  Hay4dHble TpakTaTbl™ —
dnooHayuun

JT1o oommupHeiimaa « Kaura abaka», HalmMCcaHHaA
B 1202 roAy, HO AoUIeAIIasi 0 HAaC BO BTOPOM CBOE€M
BapMAaHTE, KOTOPBIM OTHOCUTCS K 1228 T.;

«[IpakTKa reoMmeTpun»(1220r.);
« Kaura kBagparoB»( 1225r.).

[To 3TM KHHUTaM, IIPEBOCXOIAIIAM II0 CBOEMY
YPOBHIO apaOCKHe M CpeTHEBEKOBbIE
eBpoIeicKrue COYNHEeHU, YN MaTEMAaTHKY
YyTh JIA He 10 BpemeH /lekapra ( 17 B.).



KHura « Abaka»

Hauo6onpiuii vHTEpec npeacTaBasieT COUYnNHEeHUe
"KHaura abaka". JTa KHUTa mpeacTaBaseT cO00i
00'beMHBIN TPYA, COAEP KAl MOYTH BCe
apudmMeTniyecKe U aJireoOpandecKrie CBeJeHUus
TOTO BpeM€eHH U ChITPaBIINil 3HAYUTETHbHYIO POJIb
B PAa3BUTUH MaTeMaTUuKM B 3anagHou EBpomne B
TeYeHU e HeCKOJIbKUX C/IeAYIOLInX cToieTuu. B
YaCTHOCTU, UMEHHO I10 3TOU KHUTE €BPOIeULIbl
MO3HAKOMUJIMCH C MHAYCCKUMH ("apadckumu')

nudpamu.



Uncnosas e
~TiocnenoBaTernbHOCTb

Hampumep, cyMmMa ABYX COCEeIHHUX YHCEJT
IMOC/IeJOBAaTEeIbHOCTH iaeT 3HAYEeHHE CIeAYIOIIero 3a
HUMHU (Hampumep, 1+1=2; 2+3=5 M T.[.), YTO IIOATBEP)KIaeT
CyILIleCTBOBAHME TaK Ha3bIBaeMbIX KO3 PUIIMEeHTOB
dudoHaAYYH, T.€. HOCTOTHHBIX COOTHOILIEHHUH.

OaHO 13 caMbIX IJIAaBHBIX CJIeICTBHUM 3TUX CBOMCTB
PAa3/JINYHBIX YWI€HOB IOC/Ie0BaTe/IbHOCTU OIpeAe IsII0TCS
CJIeIyIOIIM OOpa3om:

1.0THOIIIeHH e Ka)XKIO0I0 YK CJIa K Moc/IeayionemMy 0ojiee u
0oJIee CTPEMHUTCS K 0.618 110 yBeTHYeHUH MMOPSATKOBOTO
HoMmepa. OTHOIIeHHe JKe Ka)KAO0T0 YMC/IA K MPeAbIAYIIEMY
CTPEMHUTCSA K 1.618 (0OpaTHOMY K 0.618). Yncio 0.61
Ha3bpiBaoT (PH), 1 MBI HOrOBOPHUM O HEM MMOAPOOHEE
HEMHOTO IIO3)Ke.

2.1lpn geneHnn KOXXa0ro Yncjia Ha cjaegyolnee 3a HUM
qyepes3 OAHO MoIy4YaeM YU CjIo 0.382, HA00O0poT -
COOTBETCTBEHHO 2.618.



3.IToabupas TakuM 00pa3oM COOTHOHICHUSI, HOJTYIAECM
OCHOBHOHM HA00p puOOHAYYMEBCKUX KOI(PPUIIMEHTOB: ...
4.235,2.618, 1.618,0.618,0,382,0.236. ynomsinem Tak:xke 0.5 (1/2).
Bce oHM HrparoT 0co0yro poJib B IPUPOAE, H B YACTHOCTH — B
TEXHUYECKOM aHaJIu3e.

Ba:xHo oTMeTHTD, 4YTO PUOOHAYYM KAK Obl HAIIOMHHJI CBOIO
OCJIeA0BATEJIBLHOCTD YesioBeuecTBy. OHa ObLiIa M3BECTHA ellle
JAPEeBHUM IrpekaM U eruntaHam. U neiicrBuTebHO, ¢ TEX MOP B
pUpoae, APXUTEKTYPe, U300pa3uTEeIbHOM HCKYCCTBE,
MareMaruke, pu3nkKe, aACTPOHOMUU, OMOJTOTHHA U MHOTHX
JAPYIrux 00JacTaAX ObLJIM HAMJAEHbI 3AKOHOMEPHOCTH,
onucbiBaemble kKo3ppunmenramu OudoHaAYYN.
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3om0Toi KO3 PUIMEeHT NCTTOIb3YeTCA MPUPOJOM
ISl IOCTPOEHHUS ee YaCTei, HAUMHAasA OT OOJIBIINX U
3aKaHYMBas MajbiMu. CoBpeMeHHass HayKa CYUTAET,
41O BCcesreHHast pa3BUBaeTCs MO TAaK Ha3bIBaeMOU
30JI0TOM criupaiau (puc.3), KOTOpas CTPOUTCHA
MMEHHO C TOMOIIBIO 30/I0TOT0 KO3 pumueHTa. Ita
CIHPaTb B OYKBaJIbHOM CMbIC/Ie HE UMeeT KOHIIA 1
Havajia. MeHbIIMe BUTKH HUKOT/AA HEe CXOIATCA B
OAHY U TY JKe TOYKY, a 00/IbIINie HEOTPAHUYEHHO

PA3BUBAIOTCS B MIPOCTPAHCTBeE.
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CaMoe Ba)KHOe€ 3aKJIIDYAETCA B TOM, YTO C
MOMOIIBIO BCEX ITUX, B KAKOM-TO poje
MUCTHYECKHUX, YK CeJI, OIIUCHIBAIOTCA

PAa3HOPOAHbBbIE Mpouecchl BO BceneHHOM.
y
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~— TlpynmeHeHeuncenn

OauH U3 IPOCTENIINX CITOCO00B IpUMeHeHus yncea1 PuboHavuYn Ha
IMMPaKTHKE - 00 oTpee/IeHUH OTPE3KOB BpEMEHH, Yepe3 KOTOPhIe
MPOU30iIEeT TO WIM HHOE COOBITHE, HATIPUMEpP, M3BMEeHEeHHe TPEeH/Ia.
AHa/TUTHUK OTCYUTHIBAET OTIpee/IeHHOE KOTUYECTBO PMOOHATINEBCKUX
,/1H6eﬁ WU Hexenb (13, 21,34, 55 M T.[.) OT HPeABIAYIIEro CXOLHOTO
COOBITHUSA.

Yucia PuOOHAYIM MMEIOT HIMPOKOE MIPMMEHEHHE MIPHU ONpese/IeHUU
anuTenbHOCTU Nepuoja B Teopuu LInkiaoB. 3a 0CHOBY Ka)XA0ro
AOMHHAHTHOTO UKJ/IA 0epeTcs onpeae/ieHHOe KOJIMYeCTBO THe,
He[e/Ib, MECALEB, CBA3aHHOE ¢ YncaMu PudboHayuu. Hampumep, nanHa
Ilukia (Bonust) KouaparseBa paBHa 54 rogam. OTMeTHuM 0JIM30CTH 3TOM
BeTNYNHBI K rOOHaAYIMEeBCKOMY Yu Ty 55. OauH 13 crioco0oB
npuMeHeHus yucej1 PudboHavyuyu — nocrpoenue ayr (puc.4).
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"~ reoMmeTpuYeckux 3agadax

30JI0TO€E ceyeHue 4acTo BCTPCHACTCA B PA3/IMYHBIX 3aJa49dX.
PaccmoTpuM ogHY M3 HUX.
3agaya. Bnmucarp B MOJYKPYT KBajApar TaK, YTOOBI OgHA
ero CTOpoHa jie)kajia Ha fuaMeTpe.

115 pelieHuUs 3aJa4U, O4€BUAHO, JOCTATOYHO HAUTHU
TO4YKy C . OKa3bIBaeTCs, OHAa OCYLIEeCTB/SIET 30/I0TOE
ceuenre nuameTtpa AB. TTokaxxem ato. O603Haumm AC = X,
- g X2 +ax—a’ =0 e

a a =X
MPUXOAUM K U3BECTHOMY HaM YPaBHEHMUIO,

orpeacasarouemMy 30/,1I0TOC CECHECHHC.
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~_CBSA3b CTUXOCIOXEeHUa c-3akoHamM
s

MaTEeMaTUKu

3aKOHBI CTUXOC/IOKEHHU A HEPAa3PBIBHO
CBSI3aHBI C MATEMATU4Y€CKUMHU
3aKOHaMH. TaK, Hampumep, MOXXHO
YCTaHOBUTH 3aKOHOMEPHYIO CBA3b
MEXXJy MHOTUMHU CTUXOTBOpeHussmu A.C.
[TymkvHa u yncramu PrboHaqyn, ¢
3010TbIM ceyeHrueM. CTUXOTBOPHBINA
TE€KCT HAaCTOJIBKO COBEPUI€HEeH, YTO B
HEM 00513aTe/IbHO A€M CTBYIOT
MaTeMaTu4eckue 3aKoHbI. IIpumepom
MOTYT CJIY)KUTh TAKHUE CTUXOTBOPEHMUSI
IIynmikuHa, Kak «Canmo)kHuK», «He
AOPOro LIeHI0 1 TPOMKHeE CJI0BaA...»,
«Bakxnuyeckass mecHs», pOMaH
«EBreaun Omnerumn». Paccmorpum
pomaH «EBrenuit OHerun» u nposegem
AHAJ/IN3, B KOTOPOM MIPOCIE)XUBAKTCA
MaTeMaTu4eCKHe 3aKOHBI.




EBI'EHHI
OHETHH

BreHunn OHer

HayHeM ¢ BeIMYMHBI CTUXOTBOPEHMUS, TO €CTh C KOJIN4YeCTBa
cTpoK B HeM. Kazanock Obl, 3TOT IapaMeTp CTUXOTBOPEHUS
MOXXET MEHAThCA NPOU3BOAbHO. QIHAKO OKa3aa0Ch, YTO 3TO
He TaK. Hanpmy,[e/{), nposegeHHpii H. BacroTnHCcKkuM aHanus
cruxorBopeHnuii A. C. [lymkuHa c 3T0¥ TOYKU 3peHus
MOKa3aJl, YTO pa3Mepbl CTUXOB pacnpejeneHbl BecbMa
HepaBHOMEPHO; OKa3aJIoCh, UYTO IlyliKkuH ABHO
np%anoanaeT a3MepHI B 5, 8, 13, 21 M 34 CTPOK (4YmcIa
®uoonauun). [IpeacraBasiéT HECOMHEeHHbI MHTEPEC aHA/IU3

oMmaHa «EBrenmuii OHerun», cienanusiii H. BaciotTuHckum.

TOT POMaH COCTOMT M3 8 I/1aB, B KaXXJ0M U3 HUX B CpeJHEM
0KO0JIO0 50 cTuxoB. HanbGo/1ee oTTO9€eHHOM 1 SMOIIHOHATIBHO
HaCBIIeHHOW SIB/SAETCSI BOCbMas ri1aBa. B Hell 51 cTux.
Bmecre ¢ nucbmom EBrenunss Ouerunna Kk TarbpsiHe (60 CTPOK)
3TO TOYHO COOTBeTCTBYeT uncay Pubonaqyun 55! Purm
OHETMHCKOUN CcTpodbl HeceT TIYOOKYI CMBICIOBYIO
Harpy3ky. Yersipe popmMooOpasymomux 3neMeHTa CTPOPbBI
- 3TO, KaK MPABUJIO, U YeThbIpe cogep)KaTeIbHbIX
3JIEeMEeHTa: mema passumue KyalbMuHauus
ajpopucmuueckan koHuoeka. QOHermHckass crpoda
OblJla HACTOJAbKO OPUTHHAJIBHBIM U MHAWUBHUIYATbHBIM
n3zooperenuem [lynikuHa, yro mocae [lymkuHa mouTn
HHUKTO U3 MO3TOB HEe PUCKOBAJI NPUKACATHCA K €ro JeTUILy.

KynpMuHanueii riaBsl iBasieTcsa 00bsicHeHne EBrenus B
nt060Bu K TarbsiHe -cTpoKa «biegHeTh U TACHYTH ... BOT
O1a)kKeHCTBO!» JTa CTPOKA Je/TUT BOCHMYIO I/TaBy Ha JBe
4aCTHU - B IEPBOU 477 CTPOK, a BO BTOPOMX - 295 cTPpOK. Ux
OTHOLIEHHE PaBHO 1, 617! ToHyaliniee coorBeTCcTBUE
BeJIMYMHE 30JI0TOU Mponopuvn!



«['lnkoBag gama» |
OOGpaTuMcsi BHOBB K ﬁm KOMITIO3UIIUIO

"IIlukoBoi JambI'. B 3TO¥ MOBeCTH Ky TbMUHALTMOHHBIM MOMEHTOM SIBJISIETCS CIIeHa
B cniasbHe rpa¢duHYU, KyJa MPOHUK [epMaHH B Hafie)Xe y3HaTh TAalHY TPeX KapT,
CIleHa, KOTOPasi OKAHYMBAETCS CMePThIo rpadHA B TOBECTH 853 CTPOKH.
KynbMUHAIIMOHHBI MOMEHT IOBECTH - 3TO cMepTh rpadunu. EMy oTrBevaer 535 -s
CTPOKA. JTa CTPOKA PacloJ0)XeHa B MOBECTH IIOYTH TOYHO B MeCTe 30/I0TOr0
ceyeHM, T.K. 853:535=1,6 . [loBecTh "[IMKOBasi ;JamMa" cOCTOUT U3 11€CTHU T/1AB.
IlocMoTpuM, He IPOABASIETCA I B KOMIIO3UIMH I7IaB 30/10Tas nponopuusa? B
MepBOi I7IaBe 30/I0TOMY CEYE€HHUI0 OTBevaeT 68 cTpoyka (Bcero B I/1aBe 110 CTPOK).
Ho Beap 370 >Xe y3/10Basi TOYKAa MIOBECTBOBaHWs, B HE! ePeJIOMHBIM MOMEHT BCceU
r1aBbL: oTKpoeTt i CeH - JKepMmeH cBolo TaiiHy rpaduHe! Bropas rraBa nosectu
COAEP)KUT 219 CTPOK. 30/I0TO€ ceYeHue 3/4eCh MPUXOAUTCS Ha 135 cTpoKy. Ho Beap
3TO KyIbMUHAIlMOHHBIY MOMEHT I/IaBbl, /In3a yBuje/1a B OKHe CTOALIEero Ha yaulle
Iepmanna! OTcroga Havasica AJIA Hee HOBBIM OTCYeT BpeMeHH, HAa4a/IuCh COOBITHS,
omnpejenuBINNE BCIO ee AaTbHeiyo cyapoy. A.C.IIynkuH coBepIIeHHO TOYHO
ompeaeinj 3TO MeCTO BO BTOPOM I/laBe: Beab 219:135 = 1,62. TpeThbs rmaBa nosectun
onuckiBaet ycuianus [epmaHHa monacTs B AOM cTapoii rpaduHU, BEIBEJATh Y Hee
TaliHy TpeX KapT. JTO MeCTO HaYMHAeT HOBBIN OTCYeT BpeMeHHU A/ lepmanHa. JTa
CUTyalMsi MIPUXOJAMUTCS Ha 131 CTPOKY TpeThel I/1aBhl, a BCero B He! 212 CTPOK.
Pa3genus 212 Ha 131, MBI IIOJIy4YMM TOYHO 30JI0TYIO MIpOoNopuuyio 1,618! B yeTBepToOii
I/IaBe pa3MepoM 113 CTPOK 30JI0Tasi IPONOPLMA NPUXOJUTCS HA 70 CTPOKY. ITO
TaK)Ke NNepeTOMHBINA, TParu4eCcKUuii MOMEHT B )Xu3HHU JIussl. B nsaTOj riiase
omucaHo nocemeHue [epmanHa moOxopoH rpadpuHU. 46 CTPOKA NATOM IIaBBI
pa3jaennia NOBECTBOBAHUE HA ABE YaCTH: IIEPBas - IOXOPOHEBI I'papUHM ¥ BTOPAs -
coH IepmaHHa. JTa 46 cTpOKa Tax)Ke OTBedaeT 30/I0TOi MPONOPLIHH, Beb BCEero B
9TOM I/1aBe 75 CTPOK (75:46=1,63). B moc1egHel rinaBe moBecTy 3010Task MPOMOPLUS
NPUXOJUTCS HA 77 CTPOYKY, KOTOpas 3aBeplliaeT ONMCaHue IePBOTo AHS UTPhI
I'epmanHa B KapThl 1 IepBOToO ero Bpurpeima. Kak Buaum, 1 B KOMNo3unuu
nocjaeAHe! r/iaBbl NOBECTH NPHUCYTCTBYET 30/10TasA Hponopuus. 3010Tas
NPONOPUMA NPHUCYTCTBYET M B KOMITO3UIIMH APYrux npoussegenuii [lymxuna. B
pacckase 'CTaHIIMOHHBIA CMOTPUTENIb 377 CTPOK. KyIbMMHallMOHHBIA MOMEHT
pacckasa - 3To U3BeCcTHue O TOM, YTO J0Yb CMOTPHTEIA yexasa € rycCapoM. JTOT
MOMEHT OTPa)XeH BO ppase, KOTOPAs ABAAETCS 214 CTPOKOIL. 3A4eCh OYTH TOTHOE
COOTBETCTBHE 30/I0TOM Mponopuuu. B MmareHpkom pacckase "I'poGoBuiuK” Bcero
229 cTpoK. Co 139 CTPOKYM HAYMHAETCsI ONMMCAaHUE CTPALTHOTO CHa rpo6oBimuka. U
34eCh NepeIOMHBIA MOMEHT paccKa3a IPUXOAUTCA MOYTHU TOYHO Ha 30JI0TYIO
nponopuuio (229:1,618=141 crpoka). CoBnaseHne KyIbMAHAIIMOHHBIX MOMEHTOB B
npousBegeHusx A.C.IlymkuHa ¢ 30/10TOi Nponopuueil yIuBUTEIBHO 0JIM3KOE, B
npejesax 1-3 CTPOK.



0J10TO€ ceueHue B kapTuHe M.
"CocHoBas poma'"

Ha aton aHameHuToun kaptuHe U. U. LLnwkuHa ¢
OYEeBUOHOCTLIO NPOCMAaTPMBAKOTCA MOTUBbLI 30/10TOIO
ceyeHus. ApKo ocBelleHHas COMHLEM COCHa (cToswas
Ha NepBOM NnaHe) 4enuT ONMHY KapTUHbI NO 30510TOMY
ceyeHuto. CnpaBa OT COCHbIl - OCBELLEHHbIN COSTHUEM
npuropok. OH 4enuT No 305I0TOMY CEYEHUIO NPaByHo
YacTb KapTUHbI MO ropmn3oHTanu. Cnesa oT rnaBHON
COCHbl HAXOAUTCA MHOXXECTBO COCEH - MPU XenaHum
MO>XHO C YCNEeXOoM MPOAOIKNTb AeneHne KapTUHbI Mo

30110TOMY CEeYEHMIO U Aanblue. Hanuuve B kapTuHe sipkux (.

BEPTUKanen n ropusoHTarnen, 4ensmnx ee B OTHOLLEHUMN
30/10TOr0 CeYEHUs, NPUOAET en XapakTep
YpPaBHOBELLEHHOCTU N CNOKOUCTBUS, B COOTBETCTBUN C
3aMbICIioOM XyOoXHuKa. Korga ke 3amblicen XyooXHuKa
NHOWN, €CIK, CKaXKeM, OH CO30a€eT KapTUHY C DypHO
pa3BMBaloLLMMCA genctemem, nogobHas
reomeTpuyeckasl cxema komnosmumm (¢ npeobnagaHmem
BEpTUKANen n ropnsoHTanen) CTaHoBUTCS
HenpmemMnemMon.




OyloTOe cevyeHue B KapTUHe
JleoHappo oa BuHum "[xokoHaa™

[MopTpeT MoHbI J1n3bl
NpMBreKaeT TeM, YTO
KOMMO3UNLNA PUCYHKA
NOCTpOEeHa Ha"
30/10TbIX
TpeyronbHukax"
(TO9MHee Ha
TpeyrosibHMKax,
ABNSAOLLMXCA KyCKamMu
NpPaBUIIbHOIO
3Be3a4aToro
NATUYTONMbHUKA).




3aknyeHue

B pe3yjbrare npoaeJaHHOA MHOI padoThI ObLjia
HU3y4YeHAa NM0CJAe0BATEbHOCTh U CBOMCTBA YHCeJI
DudoHAYYH, KOTOPAH 3AKIIYAETCH B TOM, YTO
CyMMAa JABYX COCEIHUX YUCEeJI MOCJIeA0BATEIbHOCTH
1aeT 3HAYEHHe CJIeAYIOLIero 3a HUMHU.

41 y3Has1a 4T0 TaKoe «30J10T0€ CEYEHHE», €ro CBA3b C
JJUTEPATYPOH, ’KUBONMUCHIO, ACTPOHOMMUEH.

4 paciuupuiia CBOM 3HAHUA MO0 MaTEMaTHKe.

A HayYni1ach aHAJIU3MPOBATH U BHIOMPATH MaTEepPHAJI
u3 UaTepHera.



A nymaro, 4TO JaHHas paboTa 3aUHTEPECYET HE
TOJIBKO YYEHUKOB, HHTEPECYIOIIMXCS MaTEMaTHKOM,
HO U OyJeT MHTEePECHA yUaIllUMCS, KOTOPbIC JTFOOSIT
JIATEpATYpY, APyTrue 00JIaCTH 3HAHUH, a TaK KE
YUUATEIISM.

B sToi paboTe nokazaHa CBI3b MAaTEMAaTHKU C
JIUTEpaTypoil HAa OCHOBE aHAJIM3a OQHOIO
IIPOU3BEICHUS, HO TaKOW aHaAJIM3 MOXKHO CJIeaTh U
IS APYTUX CTUXOTBOPECHUIA.

Iloka3zaHa CBsI3b MaTeMaTUKHU C KUBOIIUCHIO.
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Cnuncok nutepatypsl

1.http://www.trader-lib.ru/books/507/14.htmWs58
2.http://samara.teletrade.ru/glossary/tech/index
3-php

3.http://www.stock.narod.ru/fibo.htm

I'puaOaym O.H. OHerunckasa crpoda.

Bucrornackuit H.A. « 3onorast nponopuusi». — M. :
Monopas rBapausi, 1990 T.

H. SI. Buneukun, /1. I1. HIlubacos, 3. ®. [lludacosa
«3a cTpaHMuamMmm y4ebHUKa MaTeMaTUKu»



