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1. CoBepiiieHHbIE YUCJIA

B npeBnem BaBuione ocHOBaHWEM CUCTEMBl CUHCJIEHUS CIYKuI0 ducao 60, o
9éM 710 CUX TIOP HAIOMHHAET 00bIYail 1eauTh Jac Ha 60 MunyT, a MUHYTY Ha 60
cexkyn/1. Hucsio 60 — cpaBHUTEILHO HEDOJIBIIIOE, HO UMEET JIBeHA/IATh PA3JI1Y-
HBIX JiejiuTesieii. Bo/bIuuCcTBO U3 €ro jiejiuTe/ieil Moy Yujio 0cooble Ha3BaHUs,
BOIIIEJIIINE B sI3bIKM Pa3HbIX HapoaoB. Hampumep, soxnua (asenaanars). Co-
BpeMeHHbIe UMIIOPTHbBIE XOJIOJUJIbHUKN UMEIOT OT/IeJIeHne JIJsl XPAaHEeHUs JTI0-
JKUHBI STUIL.

MaTeMaTI/IKI/I APEBHOCTU CUYUTAJIN BaKHBIM paCCMaTpUBaTh BMeECTe C KazK-
JIBIM 9HCJIOM BCE €ro JieJiuTe/in. Jucja, uMeroline MHOTO JIeTuTe e, Ha3biBar-
JINCh M3OBITOYHBIMU, a UMEIONe MaJo JeauTeseii, — HeJOCTaTOYHbIMMU.
[Ipu 3TOM B KadecTBe Mepbl UCIOJIH30BAJIOCH HE KOJUYECTBO, a CymMMa COO-
CTBEHHBIX Je/uresei (T. e. JeanTreseil, MeHbIIUX CaMOIO qucna), KOTOPYIO
cpaBHuUBaJIM ¢ camMmuM ducjaoMm. Hanpumep, jjs gucia 10 cymma cobcTBeHHBIX
nequreneit 1+ 2+ 5 = 8 mennine 10, Tak 910 genureneir vedocmamok. A s
qncia 12 nmeem:

1+24+3+4+6=16> 12,

T. €. JIeJUTeNel — u3bbmox.
Berpeuaercs u morpaHudHbIN CIydaii, KOT/La CyMMa COOCTBEHHBIX JIE/IATE-
Jleil paBHa caMoMy 4duciay. Takme dncsia Ha3BaJl COBEPIIEHHBIMM.
Haumenbnine cosepiiiennbie ducjia — 6 u 28:

6=1+2+3;

=1+2+4+7+14.

Cosepriiennbie gncia Oblin n3BecTHb! y2Ke B /[pesnem Basuione u /Ipesnem
Erunre. Brtors 10 5-10 Beka H.3. B ErunTe coxpaHsaicda TaJIbIeBbI CUET, Tpu
KOTOPOM PYKa C 3arHYTHIM 0€3bIMSIHHBIM IAIbIEM U BBIIPSIMICHHBIMA OCTAJb-
HBIMH U300pazkanaa 6 — MmepBoe COBEpPIIeHHOe YHCJI0. TeM caMbIM STOT IIaJIerr
KakK Obl caM CTaJjl IPUYACTEH K COBEPHIEHCTBY M IIO9TOMY HOJLY YUJI HPUBUJIETUIO



HECTH Ha cebe 0OpydaibHOE KOJIbIO. TakoBO 0/1HO U3 00bsICHEHUN TOrO MCTO-
puUIecKOro (pakra, 9TO IMOYTH Y BCEX MUBIIN30BAHHBIX HAPOJIOB CYIIECTBYET
00bIvait HOCUTH KOJIBIO UMEHHO HA OE3bIMSIHHOM IIAJIbIIE.

Hekoropbie Jitojin 00bsCHAIOT coBepliieHcTBO yuces1 6 u 28 tak. «Pa3se ne
3a 6 aHeil ObLI COTBOPEH Mup, U pa3se JIyHa oOpalmaercss BOKPYT 3eM/In He 3a
28 cyTOK?» — BOCKJIMIAIOT OHHU.

Crenyiorue mITh COBEPIIEHHBIX UNUCET TAKOBBI:

496, 8128, 33550336, 8589869056, 137438691 328.

Jles ToJicroit pojpuica 28 asrycra 1828 1. Homep st poxkjenuss — duc-
JIO coBeprieHHoe. Ec/in moMeHsaTh MecTamMu IepBbie JiBe Mudpbl B HOMEpe ro-
Jla, CHOBA TMOJIyYUM COBEPIEHHOE YuCcyi0. ToJICTO# BUIET B 9THX COBIAICHUIX
yKa3aHue Ha IIpeIHAa3HAYABIIYIOCA eMy CYAb0OOH MHUCCHIO — CJIe/1aTh MHP CO-
Bepmrennee. /lobaBum, uro npoxkun Jles Toscrtoit 82 roga — omgarh mmeeMm
HEPECTAHOBKY 1U(P COBEPUIEHHOI'O YUC/IA.

BoJibiioit BkJ1aj, B Teopuio cosepiienubix duces Buéc Eskiua B 300 1. 10
H.9. B ero smamenutnix «Hauanaxy B kaure IX nmpuBoauTcst reopema 36, j1aro-
mast Croco0 MOJIyUYeHUd COBEPIIEHHBIX YUCET.

Teopema. ITycmv wucao 2* — 1 — npocmoe. Tozda wucao 2" 12" — 1) —
cosepuierHoe.

Jlnst nokaszaTeshbCTBa TEOPEMbI BBIBEIEM CHadYaJIa CJeAyIomyi (hopMyay
JJIsI CYMMBI TIOCJIeJ0OBATEebHBIX CTeleHell JTBONKM:

1424224224 42vl=0on_1,
JeitcTBuTeapno, obozaaamM S = 1 +2 +22 4+ 234 ..+ 2" Torma
28 = 2424234, 42" 42" = (142422423 4. 42" 1) =142" = S—1+2".

Pemast ypasuenne 25 = S — 1 + 2", u nosryunm, aro S = 2" — 1.

Kcraru, nonydennasi (popmysia mMeeT OTHONIEHHUE K CJICIYIONIEH JiereH/ie.
JlpeBHss JlereHia pacKasblBaeT, YTO IEePCUACKHN Tapb, MO3HAKOMUBIIUCH C
Urpoil B IMAXMATBI, PHUIIET B HEOMHUCYEMbIii BOCTOPT U MpUKA3a/ BBIJIATH €€
n3o0peraTesiio J00Y0 HATpaLy, KaKylo TOT TOJBKO MmoxKenaerT. 3o6peraresnnb
HOMPOCHJI, Ka3a/10Ch Obl, BECbMa, CKPOMHOE BO3HAIPAZK/IEHUE: OHO 3EPHBIIIKO
HIIEHUIIBI 38 TEPBYIO KJIETKY JIOCKH, JIBA — 3a BTOPYIO, YeThiPe — 3a TPEThIO U
T. 1. 3a KazK/Iy1o KJETKY JIOCKU OH IIPOCHJT BIBOE OOJIbIIe 3E¢PeH, YeM 3 Mpe Ibl-
nymiyio. Harpaja 3a nocsennion, 64-10, KJI€TKY JT0KHA ObLIa OBl COCTABUTD
203 = 9223372036 854 775808 3épeH, a Bcero mapb JOTKeH OBLT YIIATHTD
1300peTaTeIio, COrIacHO JoKaszaHHo# dopmyite, 1+2+22 4 4263 =264 1



3épeH MIIEeHUIbI, YTO B HECKOJbKO THICAY pa3 IPEeBBIIIaeT T'OJ0BON ypoKail
HITEHUIIHl BO BCEM MUDe.

HokazareabcTBo Teopemsbl. lrak, nycrb p = 2" — 1 — npocroe 4ucJio.
Brinumniem Bee jesnTenn uncaa k = 27 p:

1, 2, 4, ..., 20

p, 2p, 4dp, ..., 2" 'p.

CyMma 3TuxX 4dmces paBHA
(14+24+4+... 42" (1 +p) = (2"-1)(1+p) = (2" —1)-2" =2.2"" 1. p = 2k.

Ecin BeIecTs 3 3710i cymMMbl camo unciio k, moayanm k. Jlokazawno, aro k —
COBepIIeHHOe Yuca0. O

Jleonaps Diinep ! nokaszas, 4ro 060e 4éTHOE coBepIIeHHOe YUCI0 HMeeT
BHJ U3 YCJOBHUS T€OPEeMbI, IIPUBEIEHHON BhINIe. ByreMm Ha3bIBaTh paBEeHCTBO

k=2""12" —1)

dopmynoit EBkina.
BamerumM, 4To coriiacuo dpopmysie EBKMIa cOBEpIIEHHOE YUC/I0 UMeeT BH/T

w =14+2+34 ...+ p. Takue yncia HA3LIBAIOT TPEYTOJbHBIMMU,

MOCKOJIBKY BBIPAYKAIOT COOON YUCTIO TOUEK, PACIOTOKEHHBIX B BUJIE MPABUIb-
HOTO TPEYroJIbHUKA (B BEPXHEM Dsily — OJHA TOYKA, B CJIEAYIONEM — JIBE,
Jlajlee — TPH W TaK JaJjee: B OUePeHOM DSy Ha OJHY TOYKY OOJIbINe, YeM B
npepiaymem). Mtak, coepimennbie qucia EBKINIa ABASIOTCS TPEyTrOIbHBIMI
YUCTIAMH.

A BOT erié 0IHO CBOIICTBO COBEPIIIEHHBIX YHUCENT: CyMMAa BEJTUINH, OOPATHBIX
BCEM JIEJTUTEJISIM COBEPIIEHHOI'O YUCJIa, BKJIOYAs €ro caMoro, Bcerja paBHa 2.
Hanpuwmep,

1+1+1+1_2
1 2 3 6 7

1 1 1 1 1 1

T e e e

1 2 4 7 14 28

9ToT PaKT JIETKO JIoKa3aTh. IlycTh & — coBepiienHoe IuCI0,
1=d; <dy <...<d,, =k — Bce ero gequrenu. Torma
1 1 1 I dp+tdpi+...+dy+dy 2k

. — = =2
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LJL. Qitnep (1707 — 1783) — srinatommiica maremarnk. Pomucs B [seitmapun. Béabnmyio
9acTh JKUZHT MPoBEN B Poccuu, sipasisich anenom Ilerepbyprekoit Axkanemun Hayk. ¥ #Hero
onL10 13 mereii.



B T€OpHUH COBEpPIIEHHLIX YucCeJI JO CHUX IIOPp H€ HU3BECTHBLI OTBETLI Ha /JABa
BazKHBIX BOIIpOCa.

e CymecTByeT Jim XOTd ObI OJHO HEYETHOE COBEPIIIEHHOE YHUCJIO?
e CyimecTByeT Jin HaubOOJbIIIEE COBEPIIEHHOE YUCJTIO?

Hecmorpga Ha ycumans MHOTHX MaTeMAaTHUKOB, IO CETOIHSIITHErO JTHS He Haii-
JIEHO HU OJHOTO HEYETHOI'O COBEPIIEHHOIO YUCJ/Ia, HO BMECTE C TeM W He JIOKa-
3aHO, 9TO TAKOTO YHCJIa HE CYNIECTBYET.

OtBer Ha BTOPOI BOIPOC Oy/IeT OTPUIATETBHBIM, €CJIU CYIIECTBYeT OECKO-
HEYHO MHOTO IpOCTHIX umcen Buga M, = 2" — 1, ¢durypupyomux B dopmyie
EBknuma. Takue uncia Ha3piBaoT YncaaMu MepceHHa B 4ecTh (DPAHILY3CKOTO
maremaruka, kupiero B XVII Beke. B 1750 r. Jleonapy Ditiep ycraHoBu,
a0 M3; — mpocToe Yuc/0. DTO YHUCJI0 OCTABAIOCH CAMBIM OOJIBIINM W3 W3-
BECTHBIX MPOCTHIX duces 6osee cra Jjer. K 1915 r. 66110 w3BecTHO 12 MPOCTHIX
quces Mepcenna. Haunnast co BTOpOil MOJTIOBUHBI IIPOILIOTO BEKa IOUCK OCY-
MIECTBJISLICS € TOMOIIbI0 KOMIBIOTEPOB. /IBaaaTh TpeTbe MO CUYETY TPOCTOE
qucjio Mepcenna 6bu10 Haitjieno B 1963 1. na komibiorepe Viimnoiickoro yuu-
BepcutTera. Maremarundeckuii (hpaky/jabTeT 3TOr0 YHUBEPCUTETA ObLI TaK TOP/I
CBOMM JIOCTHKEHHeM, 9T0 n300pas3ua 310 uncio (2121 — 1) ma cBoém mouro-
BOM IITeMIIese, TAKIM 00pa30M BOCIPOU3BO/S €ro Ha KazKJIOM OTCHLIAeMOM
HUCbMe.

B nacrogmiee BpeMsa u3BecTHB 33 MpocThIX duncesa Mepcenna M,,; ykaxkem
3HAYEHUS] UX UHJEKCOB!

n=23,57"713,17,19,31,61,89,107,127,521, 607, 1279,

2203,2281,3217,4253,4423,9689, 9941, 11213, 19937, 21701,
23209, 44497, 86243, 110503, 132049, 216091, 756839, 859433.



2. JIpy>KecTBeHHbIE YHUCJIQ

BoJibiiioe BHuManue yjiesisijiu B aHTu4dHble BpeMena ducjiam 220 u 284, y koro-
PbIX OBLJIO TOJMEYEHO CJIe/IYIolee YAUBUTE/ILHOE CBOMICTBO: CyMMa COOCTBEH-
HBIX JesmTesieit aucaa 220 pasaa 284 u, Ha0O60POT, CyMMa COOCTBEHHBIX [1€JIH-
tesneit yucaa 280 pasua 220.

[Tokaxkem 3To. Haitném cymmy Bcex menmtesneii unciaa 220, He BRKIIOYAS
CaMOr'0 3TOI'0 YUCJIA!

1+24+4+5+10+11+20+ 22444+ 55 + 110 = 284.
AHa/JIOru9IHO TIOCTYIUM ¢ 9uCJIoM 284:
14+244+71+ 142 = 220.

Takwue gucsa HazBaU IPYIAHCECNEEHHBLMU.

Cuwurator, 9T0 MEepBBIM 00pPATU/I BHUMAHUE Ha JIPYyZKecTBeHHbIE dyucia [lu-
darop (ox. 500 1. 10 H.3.). MHOrHe aHTHYHbIe W apabCKhe Y4YEHBbe, a Tak-
JKe yUI€Hble Cpe/IHEBEeKOBbs IOCBAIIAJN B CBOMX TPaKTaTaxX O/HY U3 IJIaB CO-
BePIIeHHBIM U JIpYKeCTBeHHBIM uncaaM. Hanpumep, ncmanen anb-Makputn
(ymepruuit B 1007 r.) npuBOAUT PENENT, HO3BOJSIONIUIT JOOUTHCS B3AUMHOCTH
B JIFOOBHU: HAJI0 3anucaTh Ha 4éM-sn00 duciia 220 u 284, MeHbIiiee J1aTh CheCTh
peJIMETy CTPACcTH, a 0OJIbIlee CheCTh CAMOMY; VUEHBIH J00aB/iser, 4To jeii-
CTBEHHOCTDb 3TOT0 cIIoco0a OH MPOBEPH Ha cede.

Urak, apy>KeCTBEHHBIMHU HA3BIBAIOTCI TaKUe JIBA YUCIa 1M U N, 9TO CYyM-
Ma JieJiuTe iell M, He cuuTas caMoro 4uc/ia m, paBHa YUCy N, & CyMMa JieJiu-
TeJiell n, He CUUTasi CAMOIO YMCJIa M, PaBHA YUCJLY 1.

B 1636 1. [Trep @epma HaIMEN APYTryIo Mapy JApyKeCTBeHHBIX yuces: 17296
n 18416. Tpernio napy mameén Pene /lexkapt: 9363584 u 9437 056.

B XVIII Beke Ditnep onybmKoBasI CIIUCOK 64 IPyKeCTBEHHBIX AP, OTHAKO,
KaK TOKa3aJia MOCJeIyIONas MpoBepKa, B JBYX ciaydasx oH ommoca. B 1830
r. Jlexkanjp namés emgé oJiHy JpyzKecTBeHHYIO napy, a B 1867 r. 16-jiernnii
nraabgackuit onoma b. [laranuau yauBuia mMareMaTudeckuii Mup, oObsIBUB,
qro 4nciaa 1184 u 1210 — apyzKecTBeHHBbIE. DTO ObLIa BTOpas IO BeJUUUHE
mapa, KOTOPYIO BCe MPOTJISIeNN.

B macrosmiee Bpemsa Haiigeno 6osee 1100 map apyzKecTBeHHBIX unces. o
CUX II0p HEU3BECTHO, KOHEYHO JIM MHOYKECTBO Hap JIPYZKECTBEHHBIX YUCEJI.



3. 3akJroyeHue

Tema pedepara nmpuB/IeKa MEHsI CJI€/LYIOIIIM.

Bo-11epBbiX, O COBEPIIIEHHBIX U JIPYZKECTBEHHBIX YHUCJIaX 3HAJU €I B JIPEB-
HUE BpeMeHa " TpugaBaJan UM WHOTIaA MUCTUYECKUN CMBICJI. I/ICTOpI/IH BCeraa
nHTEepecHa!

Bo-BTOPBIX, HCCII€I0BAHNS, CBA3AHHBIE C COBEPIIEHHBIMA U JIPYKECTBEHHBI-
MM 4duCJiaMU, IIPO/AOJIZKAIOTCA U B Hallle BpeM:. XOTSI 6bI.H Iepuo/, Korjga 9Tu
3aHATHUA Ka3aJIMCh OTOPBAHHBIMU OT 2KHU3HU. 06 3TOM NUCAJI BEJIMKUI ﬂeOHapﬂ
Ditnep: "3 Bcex mpobdieM, paccMaTpPUBAEMbIX B MATEMATHKe, HET TAKNX, KOTO-
pble CUNTAJINCH Obl B HACTOsIIee BpeMs 0ojiee OECIIOIHBIMU U OECIIOIe3HbIMU,
geM Tpo0IeMbl Kacalonuecs IPUPOIbl YHCeT U UX jJenuTeneii. B srom oTHOmIIE-
HUX HbIHEHIHHWE MaTE€MAaTUKU CUJIbHO OTJIMYAIOTCAd OT JIPEBHUX, IIPpU/aBABHINX
ropassio 0OJIbIllee 3HAYEHNEe MCCICJOBAHUSIM TAKOTO POJA. . . A UMEHHO, OHU He
TOJIBKO CYUTAJIN, YTO OThICKaHUE UCTUHBI MMTOXBaJIBHO CaMO I10 Ce6e n ,ZLOCTOﬁHO
4eJI0BEYECKOr0 MMO3HAHUSI, HO, KPOMEe TOI'0, COBEPIIEHHO CIIPaBe/IMBO II0JIara-
JIA, 9TO IPH 3TOM 3aMeYaTeTbHBIM 00pa30M Pa3BHBAETCS M300peTaTeTbHOCTD
U [epe/] 9€/I0BeYECKUM Pa3yMOM PACKPBIBAIOTCS HOBbIE BO3MOZKHOCTHU PEIIATH
CJIOZKHbBIE 33/1a4. . . MaremaTnka, BeposaTHO, HUKOI/Ia He JIOCTUL/IA Obl TaKO
BBICOKOI CTelneHn COBepHIeHCTBa, €CJIn 6BI ApeBHue He NPUJJI0ZKHUJIN CTOJIBKO
VCHJIMiA )T M3y9YeHHsI BOIPOCOB, KOTOPBIMH CErojiHs MHOTHE IpeHeOperamT
13-33 UX MHEMOH OecIIomHocT .

[IpeaBunenne Ditaepa 0 TOM, YTO HCCAETOBAHUS B O0JACTH TEOPHH UHCETT
HaI/yT KOrJa-uuly/ib IPaKTUIeCKUe IPUMEHeHUs, OJIeCTIE OITBEP/INIOCD.
Cospemennas kpunrorpadus (Hayka o crocobax KOAMPOBAHUST W 3AIIUTH HH-
dbopmaIyu) MUPOKO UCIOIB3YeT pe3yJbTaThl, MoaydenHbie [Ibepom Pepma,
Jleonapaom DitjiepoM U JAPYTUMHU MaTeMAaTUKAMU ¥ CBS3aHHBIE CO CBOMCTBaAMHU
JIEJTAMOCTH U C TPOCTHIMH UHCIAME.

Takum 0b6pa30M, cOBEpIIEHHbIE U JIPYZKECTBEHHbIE YHUCJIA UMEIOT MHTEpPeC-
HYIO UCTOPHIO, U B TO 2K€ BpeMA ABJIAIOTCA IpeaMeTOM COBPEMEHHBIX UCCJIE-
JIOBAHWI M HAaXO/SIT TpaKTUYeCKNe IIPUMEHeHNs, CBSI3aHHbIE C Iepejiavdeil nH-
dopmanun MexK/1y KOMIbIOTEPAMH.
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