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PaspeleHo cso6oaHoe 6e3B03Me3aHOe (6ecnnaTHoe) pacnpocTpaHeHUe AaHHOM My6nmMKaumum ¢
YCIOBUEM €€ HEU3MEHHOCTU U COXpPaHEHUEM aBTOPCKMX Mpas.

MpousseneHue (Nybnunkaums) 9BNSETCS UCKIOUMTENLHO XYA0XECTBEHHLIM BbIMbIC/IOM aBTOPa,
KOTOpbIM npeactaBnseT cobon ero AMYHYK TOYKY 3peHuns. ABTOp He mponaraHoMpyeT HU Kakue
naeu u CTpeMeHus, a CBOMM NPOU3BEAEHMEM JIULLIb XOYET BbIPA3UTb CBOM JIMYHbIE MbICIM Ha
0603HayeHHyto TeMy. OH He HeceT OTBETCTBEHHOCTM 3a OLWMOKM, OMEYaTKM U HemnpaBubHbIE
WHTeprnpeTaumm coaepXXaHna NponsBeaeHus.

ABTOp He OTBeYaeT 3a Bpen, NPUYMHEHHbIMN WCMONHEHUEM 3NEKTPOHHOIO [AOKYMEHTa U
MCMOSIb30BAHUEM U3/IOKEHHbIX B HEM MaTEPUANOB 34,0POBbI0, UMYLLECTBY, IPaBaM U 3aKOHHbIM
uHTepecaMm, YnTaTtens, a Takxke Bpen 340POBbH, MMYLLECTBY, MPaBaM M 3aKOHHbIM WMHTEpecaMm
TPeTbUX NNLL, HAHECEHHBIM B CBA3M C KaKUMKU-TMOO AeicteuaMu Yutatens. Bcs oTBeTCTBEHHOCTb
3a UCNONb30BAHME NPOM3BEAEHUS LLEIMKOM U MOMHOCTbIO JIOXMTLCS Ha YuTtaTens!

ABTOp He npeTeHAyeT Ha NaBpbl KAKMX-TO AOCTMXKEHWUW, OTKPbITUIA MM CNIaBbl, AAXe MPOCTOro
dopManbHOro Bkfafa B obnact Hayku. OpHako OH NPU3HAET, YTO Ha MOMEHT AaHHOW
ny6nmKaummn eMy He M3BeCTeH TakoW NOAXOA K PeLUeHMI0 03BY4YeHHOM NpobneMmbl, KOTOpPbI Obin
6bl MCMOMb30BaH B MHbIX ONY6JMKOBAHHbIX paboTax, XOTa M He OTpMUAET BO3MOXHOCTb
OTCYTCTBMS €ro HOBM3Hbl. B nobom cnyvae cBoe aBTOPCTBO OH NPM3HAET TONAbKO B 0bnactu
NNTEPATYPHOrO M3MI0XEHMS LAHHOrO MAaTEMATUYECKOrO NMOAX0AA M TOM YacTu MaTepuana, Takxke
uaen, OTKPbITWUI, aNropuTMOB M MPUHLMMIOB B HEro BNOXEHHbIX, KOTOpble Ha MOMEHT
nybnankauuu ewe He M3N0XKEHbl B MHbIX CYLWECTBYHOLWMX paboTax M 06/mafaloT npu3Hakamu
HOBM3Hbl. B Cly4ae HanMuMag Ha MOMEHT 3TOM nybnuKauuMu yxe  CyLLecTBYHLMX
onybnunkoBaHHbIX paboT, BCe aBTOpPCKME NpaBa M UX MPUOPUTET OCTAETCS 33 MX aBTOPaMM.
[ybankaumns He HOCUT HayUHbIM XapakTep U MOXET PacCMaTpuBaTbCS TOMbKO C TOUYKU 3pEHUs
aNbTEPHAaTUBHOW Hay4YHOW TEOPUMN.




KaxeTcs, 4TO CoBpeMeHHas MaTeMaTuKa [OaBHO M3yymna BCe OCOOEHHOCTM MU
CBOMCTBA HATypasbHbIX YMCEN, TO €CTb TaKMX YMCEN, KOTOPbIMU, CNeays NPUHATOMY
onpeneneHunto, Mbl M3MepsSieM BCE Halle OKpYXaloliee NpOCTPaHCTBO, BKAKOYAs BCe
npegMeTbl M 00beKTbl B HEM (MO B0/blIeR YacTn He aensa ux Ha ApobHbie fonu). Ho
TaK TONIbKO KaXXeTCs Ha MepBbiA B3rNa4 M pag HaTypanbHbIX 4yucen TauT B cebe
nogyac yameuTenbHble TarHbl. O6 0OHOM M3 TAaKMX MANO3aMETHbIX TaWH S U XOouy
noBenatb B 3TOM nybankaumm.

PaccmoTtpum dakTopman uucna 9, 1o ectb — 9!. @aktopran — 3T0 Npou3BeaeHue
yucen, B AaHHOM cnydae ot 1 oo 9:

91 =1%2"3"4"5*6"7"8"9 = 362880

Yncna ot 1 no 9 — 310 OCHOBA HATYpanbHOro psaa, OCHOBA CYeTa, KOCTSK YMC/IOBOM
dumnocoduun, ecnm Tak MOXHO BbIpa3nUTbCA. DU3MYECKMIA CMbICT 3TOMO NPOU3BEAEHUS
(9!) - KONMYeCcTBO BO3MOXHbIX BAPUAHTOB NepecTaHOBOK (KOMOMHALLMIA) B MHOXECTBE
(psipe) umcen ot 1 o 9.To ecTb, eCU Yy HAC eCTb AeBSATb 0ObEKTOB fIeXaLMX Ha CToNe
(HanpuMep), TO NepecTaBnss UX Mbl MOXeM nonyunTb 362880 BapMaHTOB B3aMMHOIO
pacnofoXeHMs Mpu HEKOTOPbIX OrPAHUYMBAOLLMX YCSIOBUAX (pa3Mep NOBEPXHOCTU
CTONa KaK NpuMep Takoro OrpaHMYeHus). 3To UMeeT rpaHAMO3HbIMA CMbIC HA YPOBHE
Bcen BceneHHol, Beob nNo 6onbwer 4YactTM 0ObEKTbI B €€ MNPOCTPaHCTBE
pacnonaralTcs XaoTMYHO, TO €eCTb MOryT MMeTb OnpefeneHHOe KONMYecTBO
BApPMAHTOB B3aMMHOI0 PacrnonoXeHusa (Mcxogs M3 06LWero KoamMyecTBa TaKMX
06beKTOB). DTOT Xe CMbICT NPOHUKAET U B rMYyOUHbI GMAOCOPUM MUPO3OAHUS, €CIU
3ayMaTbCa HaZ YMCNOBbLIM NpeacTaBneHnem BceneHHoM...

A Tenepb pacCMOTPUM Takoe Npou3BefeHUe:
1*2*3*4*5%6*7*8"9*11*12*13*14*15*16*17*18*19 = 12164510040883200

Ero dumsnyecknin cMbIC1 NOHATb HE TAK-TO M NPOCTO, HO OH, BO3MOXHO, AaXe bonee
rnyboK, YeM CMbICT NPOCTOro (akTopuana. 3TO MpoOM3BeAEeHUEe OYEeHb MOXOXe Ha
¢daktopuan 19! 3a uckno4yeHneM TOro, YTO B HEM OTCYTCTBYET COMHOXMUTENb «10».
[TloaToMy Takoe npou3sBefeHWe g HasbiBaw (B paMkKax AaHHOM nybnukauuun) —
KBa3nM@akKTopuanoMm, B 3HAYEHUM MHUMOro (akrtopuana (TO eCTb He ABNSAKLWErocs
HacToawmMm  daktopuanom). Ero cmbich  ckopee  GUNOCODCKUI,  Hexenu
MaTeMaTUYEeCKUI, U 3aK/TKOYAETCA OH B HEKOM Mepexoae OT OAHOro YPOBHA MaTepun



(MHUMOM, BUPTYanbHON, HEe U3MYECKOM, BO3SMOXHO — AYXOBHOW) B Apyron — 6onee
BbICLWMI. [TocTapatocb 0ObACHUTL AOCTYNHO. BCMoMHUM, yTto dakTopuan 9! umeet
CMbICN B KOJIMYECTBE BO3MOXHbIX BAPUAHTOB MEpPeCcTaHOBOK HEKMX 0ObekToB
(3nemeHTOB MaTepuu). Torgoa npousBefeHMe (OYeHb MNOXOXee Ha @akrtopuan):
11*12*13"14715*16*17718%19, uMeeT TOT ke CaMbli CMbIC/I, HO KaK Obl Ha ypOBEHb
Bbile. 34eCb M Aanee HYXXHO NOAOMTU K OCMbICNEHUIO (MM NpeacTaBAeHMI0) AAHHOMO
npousBegeHuss Oonblle C TOYKM 3peHns  GuUnocoduMn, YaCTUYHO  OTKMHYB
MaTtemMaTuyeckuin cmoicn. Ecnm daktopman 9! BbinONHAN CBOK NpeaHa3HayeHue Ha
YypOBHE  eguHul, TO  [OaHHOEe  NpOou3BeAeHMe  BbIMNOJHAET  aHaNorMyHoe
npeaHasHayeHWe Ha YpoBHe aecsaTKoB. [1pencraBbTe, YTO Y BAaC Ha CTO/e He OEeBSATb
Hekux obbekToB, a 11+12+13+14+15+16+17+18+19 = 135. To ecTtb 3TV 0OBLEKTHI
pasfeneHbl Ha rpynnbl (Hanpumep no pacusetkaM) no 11, 12,13, 14 v tak panee...
WTYK. Torga KOMMYeCcTBO BO3MOXHbIX BAapUAHTOB B3aMMHOMO PaCMONOXKeHUs ITUX
0ObEKTOB C YYETOM HaNMYMA TaKOBbIX rpynn paBHo: 11*12*13*14*15*16*17*18*19 =
= 33522128640.

Tenepb npegcraBuMM NCXoaHoe rnponsBeaeHune:

1%2*3*4*5%6*7*8*9*11*12%13%*14*15*16*17*18*19 =
=91"11%12"13*14*15*16"17718*19

dakTnyeckn 3TO Npou3BeAeHUe — KOMMYECTBO BO3MOXHbIX BapUAHTOB B3aUMHOIO
pacnonoxeHuss O6bEKTOB OAHOBPEMEHHO HA MEPBOM YpOBHE (€AWMHWU, roe HeT
HUKAKMX TPYnn W pasfensiiolmx NpuU3HakoB) M Ha BTOPOM YpOBHEe (OecCATOoK, rae
Kaabl 0BbekT Kak Bbl NPUYMHOXAETCS KONMYECTBEHHO, HO KayeCTBEHHO OCTaeTcs
npexHuM). ng HarnagHOCTU NpenctaBMM ABE NOBEPXHOCTU PACMOJSIOXKEHHbIE ApYyr
Hag ApyroM. Ha HWXKHeM NOBEPXHOCTU (HMXKHMIKA YPOBEHb) Yy HAC PACMONOXKEHbI
LEeBATb LWAPOB, MPOHYMepOBaHHbIX 0T 1 A0 9 1 mMMerowmx pasHbin guameTp (1 —
HauMeHbLWKI, 9 - HanbonbLmin). Toraa Ha BEPXHEN NOBEPXHOCTHM (BbICLLUMIA YPOBEHD) Y
Hac 135 wapos, npu 3toM 11 U3 HMUX NpoHyMepoBaHbl uUubpon «1» U uMeroT
HaMMeHbLIMI auameTp, 12 wapoB — uudpon «2»... n Tak ganee. [NpencraBum Takxe,
4YTO eCTb Hekas cuna (Hanpumep — MarHuTtHas), kotopas HE >ecTko cBsa3biBaeT
HWKHUI YypOBEHb LIAPOB C BEpXHMM. Tenepb ABMras LWapbl HMXKHErO YPOBHS Mbl
byoeM nepegBuraTb M Wapbl C BEpXHEro YpoBHSA, U Haobopor. Obuwee uyucno
BApMaHTOB MX B3aMMHOI0 PaCcnoNOXeHUs 1 byaeTt paBHO:

1%2*3*4*5%6*7*879"11*12*13*14*15*16*17*18"19 = 12164510040883200



Hlanee npencraBuM, YTO TaKUX YPOBHEM Y HAC HECKO/bKO. M Ha KaXAOM BbICLIWM
YPOBHE KOMMYECTBO LWAPOB OyAeT yBennuMBaTbhCs, KaK U KONUYECTBO BAapUAHTOB U3
B3aMMHOIO PacmnofIOXeHMS:

- NepBbIn YypoBeHb — 1*273%4*5%6*7*8*9
- BTOpoM ypoBeHb — 11%12*13*14*15*16*17*18*19

- ieBdaTtbiM ypoBeHb — 111111111%1111111127111111113%*111111114"
*111111115"111111116%1111111177111111118
111111119

Takux cnoes MoxeT 6blITb 6€CKOHEYHO MHOro M BOOBpPasMB MX BCE Mbl NOAYYUM
Hekoe nogobue dpakTanbHO PacLMPAIOLWENCS MaTepun, Kak 3TO M MPOMCXOAUT (No
HEeKOTOpbIM npeactaBneHusam) Bo BcenenHon. Ho o06patuM  BHMMaHue Ha
He3aMeTHbIX, HO OYeHb 3aHATHLIN HaKT...

PaccMoTpuM pe3ynbTaT NpOU3BEAEHNS HA NPeaMET ero CyweCcTBYHLWMX AenuTenen:
1%2*3*4*5*6*7*8%9*11*12*13*14*15*16*17*18"19 = 12164510040883200

JTO YMCNO He KPaTHO (TO ecTb He aenutcs Haueno) umcny 103. UHble genvtenu uncaa
Hac He wuHTepecyloT. M BOT Tenepb Camoe BaxHoe: J10b0€ pou3BeEnEHMNE
rnosy4yaemMoe Mu3 AaHHOro rnyteM [00aB/eHUS] [AEBSTU COMHOXMNTE/EH, KOTOPbIE HA
OAMH MopsaoK bo/iblie 4eM A[€eBATb MPEAbIAyLUnX, B H0O60M C1ydae Aact 4Mcio,
KoTopoe He byaet kpatHo yncay 103!

[pumepbl:

1*2*3*4*5*6*7*8*9*11*12*13*14*15*16*17*18*19*111*112*113*114*115*116"117*118"119*1111*1112*11
13*1114*1115"11167111771118%1119*11111*11112*11113*11114*11115*11116"11117711118*11119*1
111117111112*111113*111114"111115*1111167111117*111118%111119*1111111*1111112*1111113*1
111114*1111115*1111116*111111771111118*1111119*11111111*11111112*11111113*11111114*111
1111511111116711111117711111118%11111119*111111111*111111112*111111113"111111114*1111
11115111111116"1111111177111111118%111111119=13075540387336224609395084350320133461
32345596932981043352562558695379534041934989145925200435367142157408308970343918792
28670351736991033719380966049416328401391823632737567569497015248457376630844870698
56197529624306400514770614602272726131659209801444668215218081590720486079301101847
412852375419233921686132032742902202368000000000



1¥2*3*4*5%6*7*8*9*11*12*13*14*15*16*17*18*19*111*112*113*114*115*116"117*118"119*1111*1112*11
13*1114*1115"1116"111771118%1119*11111*11112*11113*11114*11115*11116"11117711118*11119*1
1111171111127111113*111114"111115*1111167111117%111118*111119*111111171111112*1111113*1
111114*1111115*1111116*1111117*1111118*1111119*11111111*11111112*11111113*11111114*111
1111511111116*11111117711111118%11111119*111111111*111111112*111111113*111111114*1111
11115111111116"1111111177111111118*111111119*1111111111*1111111112*1111111113*1111111
114*1111111115*1111111116*1111111117*1111111118*1111111119=33750256298953131152193342
71271850172424078309798058872442741094380917245926195842304820375176165184182506554
35500825783412016319800854750692511704091221389007894597780721442152490771533382509
77315941726568213944753709192153335154677330181775749783988222633895764895846527533
56207086921372766941031574168157981356167211313731286563565944981844224384485932036
5992446790673515481025984597220570001698004664 320000000000,

1*2*3*4*5*6*7*8*9*11*12*13*14*15*16*17*18*19*111*112*113*114*115*116"117*118"119*1111*1112*11
13*1114*1115"1116"111771118*1119*11111*11112*11113*11114*11115*11116"11117711118*11119*1
1111171111127111113*111114"111115*1111167111117*111118%111119*1111111*1111112*1111113*1
111114*1111115"1111116*111111771111118*1111119*11111111*11111112*11111113*11111114*111
1111511111116711111117711111118%11111119*111111111*111111112*111111113"111111114*1111
11115111111116"1111111177111111118*111111119"1111111111*111111111271111111113*1111111
114*1111111115*1111111116*111111111771111111118*1111111119*11111111111*11111111112*111
11111113*11111111114*11111111115*11111111116*11111111117*11111111118*11111111119=8711
53110471305988014821382906353251671025676073403989158571526923297815329084731701661
33288470533606969144803603095950024823215903273074192657474921283403038453680166134
60579763855546923678161692457547146090117222399617633029389312354629993675204606702
54004986792798953480978599831600453075551538782307627044782359148792626140634605521
03248951169718960510027886799157504631726122399812638675638641992843016453260323045
40799829340127763132616612342175808061103933984829824993671456073807749447680000000
0000,

1*2*3*4*5*6*7*8*9*11*12*13*14*15*16*17*18*19*111*112*113*114*115*116"117*118"119*1111*1112*11
13*1114*1115"1116"111771118*1119*11111*11112*11113*11114*11115*11116"11117711118*11119*1
111117111112*111113*111114"111115*1111167111117*111118*111119*1111111*1111112*1111113*1
111114"1111115"1111116*111111771111118*1111119*11111111*11111112*11111113*11111114*111
1111511111116711111117711111118%11111119*111111111*111111112*111111113"111111114*1111
11115111111116"1111111177111111118*111111119"1111111111*111111111271111111113*1111111
114*1111111115*1111111116*111111111771111111118*1111111119*11111111111*11111111112*111
11111113*11111111114*11111111115*11111111116*11111111117*11111111118*11111111119*1111
111111117111111111112*111111111113*111111111114*111111111115"111111111116*11111111111
7*111111111118%111111111119=22485984491793855999432795079843599204435976370769557716
45953577653378370272174943653657490087538633857562068359033038810618798141032866951
55818862192765719785539870303948315806264484190135694865093428541484651857903866651
47592754315881406517916667476924915206634752813933551970721125942497928626090971753
01161472115462446989389231345047058796316857783233793566874525238083980915145060415
49069451226711208473931127164630457355586184594864457634529995167687136676256086473
81592275452634353959376348220405435616971932005004461901852050847123580731617397166
1227299129685287715066100246055099564032000000000000.



N Tak, BeposTHO, O 6eCKOHEeYHOCTW... [ToueMy nMeHHo Tak? C 0QHOM CTOPOHbI 3TO
obbsicHaeTCcsa ocobeHHOCTbO paaa uncen ot 1 go 9 (nogymMante Kakon UMEHHO), a C
OPYron — TMOKa MHe He MpUXOAMNOCh BUAETb CTPOWMHOrO MaTeMaTUyeckoro
[lOKa3aTeNnbCcTBa (MOSACHEHUS) 3TOMY «PeHOMeHy». BO3MOXHO MMeHHO Bbl — mowm
YuTatenb, NnpMBeneTe KpacuMBOe M JIAKOHUYHOE MOSICHEHME WM XKEe OMpOBeEprHute
NAHHOE YTBEpPXAEHME (XOTS 9 M HWMYEro He YTBEpPXKAal, MU BO3MOXHO MpOCTO
owmnbatoch).

BepHeMcs K HaweMy yMO3puUTENbHOMY NpeacTaBieHuto GpakTanbHOro pacmnpeHms
MaTepum Ha MNpuMepe MHOXeCTBa YpOBHeM C wapamu. [lonyyaetcs oO4eHb
MHTEpeCcHas KOHLEeNUMs — CKOMbKO Obl TaKMX YpOBHEN Mbl Obl He BOOBpasunm — Bce
KBasudakTopuanol 6yayT UMeTb OAHY eAUHCTBEHHYI0 0COBEHHOCTb: HE AeNMMOCTb Ha
ymncno 103.

Tenepb nopasmblageM 4YTO O3HayaeT C GUNOCOPCKOM TOUYKM 3pEHUS KPATHOCTb
3TOMy psgy uucen? WMwa pgenutenM  KOAMYECTBY  BO3MOXHbIX  B3auMMHbIX
pacnofioXeHun wWapoB (06beKTOB BbIOPAHHOIO MNPOCTPAHCTBA) Mbl (AKTUYECKU
onpenensieM BO3MOXHOCTb «apobneHus» (neneHus) mMatepuu, KOTopasi COCTOUT U3
3TOr0 MHOXeCTBa WapoB (obbekToB). B Mupe HenpepbiBHOM (LENOCTHOM, Kak,
HanpuMep, Hawa BceneHHas) MaTepum He CyLLeCTBYET NYCTOTbl (HYNS, NPOMEXYTKA) U
CNefoBaTeNlbHO 3HAaYeHWEe WMeeT TOJIbKO HeNpepbiBHbIM  pad aenutenen (cpeau
obwero MHOXecCTBa KBa3u@akTopuanos). To ecTb MaKCMManbHO BO3MOXHaS
KpPaTHOCTb HenpepbiBHOM MaTepuun paBHa 102 (xots camu kBasudakTopuanbl MOryT
nMeTb umcna npegwecteyowme yncny 102, KOTOpbIM OHM He KpaTHbl). Opyrumu
cnoBamMu: O6beKTbl CyLlecTBylOLWME B MNEepBOPOLHOM MaTepuu MOryT COCTOSTb
MakcumyM n3 102 vacten! A ecim HEMHOMO NOPA3MbICIUTL, TO BCS HAWwaA BceneHHas —
3TO 06beKkTbl B (M3) NEpBOPOAHON MATepuUW. DTO HE O3HAYAEeT, YTO MaTepuanbHble
0ObEeKTbl HALEro OKPYXEHWS UM BCE MHOXECTBO 3Be34 COCTOMT Tosibko m3 102
YyacTewn, HeT, BeAb peyb Bbllle WNa O NepBOPOAHOM YpPOBHe MaTepuu... Ecim xoTtute
BOT OYeHb CMefioe (M MO3TOMY, BEPOSTHO, OLMOOYHOE) NpeanonoXeHne — NOMAHbIN
KBaHT (nakeT) uHdopmaumm Bo BceneHHon paseH 102 anemMeHTapHbIM curHanam!

JTo BCe (haHTa3mns — BMNOJIHE BO3MOXHO. HO BO3MOXHO, YTO He COBCEM... M KTO 3HaeT
Kakon nnact MHbopMaumn NUMYHO 415 BaALEro pasyMa MOXET OTKpbITb NogobHoe
npeacTaBiieHMe U Mano NpuUMedaTesbHbl MaTeMaTUYECKUI KDEHOMEHY.

C YBaxeHueM, MBaH.



