Hauasna Teopuu HATYpaJbHBIX YK CeJl.
Braoumup Xpenos

PocHOY, 3am. oupexmopa Uncmumyma cucmem u mexuonocuil 6€30nachocmu.
boz cozoan monvko yejvle yucaa.

Bcé ocmanvhoe - oeno pyk uenosexa.
Kponekep, yunrens ['unbepra.

1. BBenenne.

CymiecTByeT KpbulaTO€ BbIpakeHHe: «B Kaxmoll Hayke CTOJIBKO HayKd, CKOJBKO B HeEM
MaTeMaTUKu». OHO CIIPaBeAIMBO OTPAXKAET Ty MBICHb, YTO YHHUBEPCAJIBHBIM SI3BIKOM HAyKH MOXKET
ObITh TONMBKO MareMaTuka. Ho kTo 3amaBaincs Bompocom: «Kakas mareMaTHKa MOKET CIIYKUTh
YHUBEPCAJIbHBIM SI3bIKOM MO3HAHUSA .

OOBEKTUBHO CyIIeCTBYeT 3 MareMaTuku (2 cyObeKTUBHBIC U | 0OBEKTUBHAS — MaTeMaTHKa CaMOit
MPUPO/IBI, 10 KOTOPHIM OHA BEYHO KUBET):

- IpUayMaHHas MaTeMaTHKaMH KJaccHyecKasi MaTeMaTHKAa, Ha KOTOPOi 0a3upoBajcs Iporecce
no3HaHusl J0 Hayasa XX BeKa; MaTeMaTHUK{, OCHOBAHHOM Ha mNapagurmMe HeNpepbIBHOIO
npocrpaicTBa U Ha 29-u akcuoMax (YTBEp)KIEHHUSAX, KOTOPBIM CIEAYET CIIENO BEPUTH),
LIEMEHTUPYIOIIUX pa3/IeIbHOE KAauyeCTBEHHOE (T€oMeTpus) M KOJUYECTBEHHOE (TEopusi 4YHCEN)
oToOpakeHNe MPUPOJIBI, U COOTBETCTBEHHO, HTHOPUPYIONIEH OJIMH M3 BCEOOIINX 3aKOHOB MPHPOJIBI —
3aKOH B3aUMOBJIMSHUS KOJIMYECTBEHHBIX U KaU€CTBEHHBIX U3MEHEHUH.

OTta MareMaThKa NPUTOJHA ISl MPUOTIDKEHHOTO OMHMCAHUS PEATBbHBIX TMPOSBICHUNA TPUPOIHI,
MIPOBEICHUS] WH)KEHEPHBIX pPacdy€TOB OOBEKTOB MaKpOMHUpPAa W TOYHOTO OIMMCAHHUS aOCTPAKTHOTO
a0COJIIOTHO MYCTOTO, CKOJIb YTOJAHO MEPHOTO IPOCTPAHCTBA, KOTOPOTO HUT/IE HET.

Obpasnas ananozus — HeNnPepPwvl8HAsl HUMb.

- TpUAyMaHHOW (U3MKaMKM KBAHTOBasi MeXaHHUKA, yOeIMBIIUMUCS B HEpPaOOTOCIOCOOHOCTH
KJIACCUYECKOM MaTeMaTHUKU B MUKPOMHUpE. DTa MaTeMaTHKa OCHOBaHa Ha Mapajgurme JMCKPeTHOI0
npocrpancTBa. OHa Tak e HeaJIeKBaTHA PEaIbHOMY IIPOCTPAHCTBY, MOJHOCTHIO (MIPUPOJA HE TEPIUT
IyCTOTHI) 3allOJIHEHHOMY TMpWXKaTbIMU Jpyr K Jpyry TIpaBUTallMed aTOMaMH WIA HHaude
CTPYKTYPUPOBAHHOW MaTEpPUEH.

Ona npuro/iHa Juist ONMCaHUS OTJENbHBIX IPOSBICHUI MUKPOMUpA.

Obpasnas ananoeus — paccolnauHvle 6YCUHKU.

- 00BEKTUBHO CYIIECTBYIONIAs MaTeMaTHKa MPHUPObI, OCHOBaHHAs Ha MapajurMe JHCKpPeTHO-
HeNMpepbIBHOIO NPOCTPAHCTBA U IMPUPOJHBIX Mepax NPOCTPAHCTBA (aToM) W BpeMEHH (LIMKI);
MaTeMaTHKa, COXpaHsIOIasi yTpadeHHOe Mocie pasrpoma mkousl [Indaropa eqmHCTBO KayeCTBEHHO
KOJIMYECTBEHHOTO OTOOpaXKeHUsI 0OBEKTOB MPHUPOJIBI, U MOCEMY, ITO3BOJISIONIAS MPEOI0JIETh KPH3HC,
MIOPa3UBILINN €CTECTBO3HAHUE B XX BEKeE.

Obpasznas ananoeust - 6ycol Ul MO3AUKA.

KpatkoMy 0030pHOMY ONUCAHUIO MAaTEMATUKU MTPUPOJIBI KAK YHUBEPCATBHOTO SI3bIKa €€ MO3HAHUS
Y TIOCBSIIIEHA ATO padoTa.

2. ITociennue pyHAaMEeHTAJNbHbIE OTKPBITHA B MATEMATHKE:

«3aKO0H nepBbIX (KMPOCTBIX») Ynce» U «OCHOBHO 3aK0H apupMeTHKI».
B nocneoosamenvrocmu npocmbslx 4ucen ecmbs MaliHa HenoCMUNCUMAS.

Diinep.

«3aKoH TepBBIX («IPOCTBIX») uncenm» U «OCHOBHOW 3aKOH apU(PMETUKW» OB OTKPHITHI B
Poccun 07. 01. 2001r. B cBsi3u ¢ Tem, 4TO COBpEMEHHBbIE CHUCTeMBI 3amuThl nHpopmamuu (C3N)
OCHOBaHbI Ha HE3HAHUU «3aKOHA TMEPBBIX (IIPOCTBIX») YUCEN», €ro TMOCHeNIHas MyOIuKaus MOrJia
Obl TPUBECTH K KaTaCTPO(PHUUECKHM IOCIEACTBUSAM JJIsi MUPOBOH (PMHAHCOBOH cuCTeMbl. 3HaHUE
«3aKoHa TEPBBIX («IPOCTHIX») YUCEN» MO3BOJMIA OBl XaKepaM Ha TMOPSAKH yCIEIIHEee B3JIaMbIBATh
npumensiemble HeiHe C3U. 3a mpoiueniiye roapl HalJIeHbl U 3alIaTEHTOBAaHbl TEXHUUECKUE PELICHHUS
co3nanus C3U HOBOro NOKOJIEHHsI, OCHOBAHHBIE HA HCIOJIb30BAaHUM THIIEP - IOCIIEJOBATEIBHOCTEH
Majo pa3psAHbIX «IPOCTBIX» YUCENT U OJHOPA30BBIX HEMEPUOJNYECKHMX raMMax I1CEBJIOCITYyYalHbIX
qucelsl, TEHEPUPYEMbIX Ha KOHEYHBIX aBTOMaraxX, 4YTO CYMTAJOCh HEBO3MOXXHBIM Ha CTapoM
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MaTeMaTuieckoM Oasuce. Ternepp MyOMMKaIMs cTana ONMpaBIAaHHON — MOSBUIIMCH MPEINOCHUIKH IS
co3aaHus anbTepHaTUBHBIX C3U.

B nmpomecce wu3N0KEHUST aBTOpP OBUI BBIHYXKJIEH BBECTH MHOXXECTBO HOBBIX MOHATHH,
0T06pa>1<a101111/1x HC BBIABJICHHBIC PAHCC KAYCCTBCHHBLIC OTIMYUA DJJICMCHTOB HATYPAaJIbHOTO pdaa,
€CTECTBEHHOHAYYHBIH CMBICT KOTOPBIX OyJeT MPOSBIATHCS MO0 MEPE U3JI0KEHHUS JTOKA3aTEIbCTB.

2.1. Onpenenenus.
Hucyc ckazan: A oam eam mo, Ymo ne suoen 2naz, u mo, 4mo He CAblialio yXo,
U Mo, 4e2o He KOCHYACh PYKA, U MO, YMO He 80ULIO 8 cepoye 4elloseKd.
EBanrenme ot ®oMEI.
N — mocienoBaTenbHOCTh HATypaIbHBIX YHCEIT,

P* — mocnenoBaTenbHOCTH nepsbix («mpocTbixy) uncen (IT4);

| P** — mocnenoBaTenbHOCTE pynoamenmanvuvix 114 {2, 3},

Po — mocnenoBarensHOCTh 0Oblunbix 114 {5, 7, 11, 13, 17, 19, 23, 29, 31,... p; ==+ 1 mod 6},
P*** _ nocnenosareabHOCTs ompuyamenvholx I149 {5, 11, 17, ... p; = -1 mod 6);

P — nocnenoBaTenbHOCTb notoxcumensubix 4  {7,13,19... "p; = 1 mod 6};

23Co — TOCTenoBaTENLHOCTH YeTHBIX (2 + 2 °1n) u Heyemnwvix (3 + 3 °271) COCTaBHBIX YHCEII,
¢C — TOCnenoBaTeNIbHOCTD YUKIUYECKUX (Npocmoobpa3ytowux) aucen {6 + 6n);

"C — mocne1oBaTeNIbHOCTh COCTaBHBIX ompuyamenvHulx aacen { 35, 65, 77, ...= -1 mod 6);
“C — moc1e10BaTeNbHOCTH COCTABHBIX 100X%CUmensHblx dicen { 25, 49, '55, ... = 1 mod 6);
pil = pi*p2*p;s ... pi— npocmotui pakTopua
- «OCHOBAHUe apupmemuueckol npoepeccuuy — YUCIO, MPHOABICHHE K KOTOPOMY KpaTHBIX
KOJIMYECTB AITOT0 4YHciaa o0pasyeT apu(METHUYECKYIO MPOTPECCHI0 C OJHO3HAYHBIM aIUTHBHBIM
UACHTU(DHUKAIIMOHHBIM TIPU3HAKOM 3TOM TMOCIIEA0BATEILHOCTH B BU/Ie HauMeHbiero aenutens HOK;
- «CNEeKMpanvbHas  a0OUMUSHOCMb»  —  3TO  aJUIMTHBHOCTh B Tpeleiax  OJHOM

MIOCJIEIOBATENbHOCTH ¢ OfHUM crnekTpoM - HOJl = pi.. AJJIUTUBHOCTBIO TPUHATO Ha3bIBaTh
IIPOSIBIICHHBIE CBSI3U MEXK/y CBOMCTBAMHU LIEIIBIX YHCET OTHOCUTEIBHO CIOKEHHUS U YMHOXKEHUSL

pi C — cnekmpanvro aodoumusnas nocnenoarenbHocth ompuyamenvuvix C ¢ HOI = py;

pi C— CNEeKMPAIbHO A0OUMUBHAS TIOCIIEIOBATEBHOCTD NOJIOHMCUMENLHBIX Cc HOJ = p;.

* — 8HO6b 8600UMbIE NOHAMUSL NPONUCAHBL KOCHIM UUPUDMOM;

*E - 1e8biM HUINCHUM UHOEKCOM OYyOeM 0003HaUams 0CHOBAHUE NOCe008aAmMeNbHOCHE, 00PA308aAHHbIX
npucoeouHeHuem K Hemy KpamHulx KOIUu4ecme 0CHO8AHUSL

*¥%_ nogpiil gepXHULL UHOEKC O3HAUAem Kauyecmso yucei.: (| noioxcumenshoe) unu ( OmpuyamensHoe),
JIeBblll HUNCHULL UHOEKC O3Hauaem OCHosaHue (OHO dce - Hauboavwuti obwui Jderumens HOK)
CHEKMPANbHO A0OUMUBHBIX NOCIE008AMENbHOCIEN COCMABHBIX YUCE.

2.2. @unocodpckre U MATEMAaTUYECKHUE MPEAIOCHUIKH.
«C camoeo navana Haoo ocmepezcamsvCs ouUDOK 8 CAMbIX OCHOBHBIX NOJIOHCEHUAX,

unaue, O1YHcOAs NO 6cemMy uU3ULECKOMY VUEHUIO, Mbl HEUZOEHCHO YKIOHUMCS OALEKO 8 CIOPOHYY.

M. B. JlomoHOCOB
OTKphITasi COBOKYIMHOCTh 3aKOHOMEPHOCTEH HATypalbHOTO psAga OTHOCUTCS K apu(pMETHKe -
TEOPHUH HATYpaJIbHBIX YHCET, KOTOPBIE SBJISIOTCS OCHOBOM JUIsl IOCTPOEHUS APYTUX YUCIOBBIX CUCTEM:
LENbIX, PAllMOHATIBHBIX U UPPALMOHAIbHBIX, IEHCTBUTENIBHBIX U KOMIUIEKCHBIX. «bOT co3/1ai TOIbKO
eNible Yuclia, BCE Mpodee — JeN0 PYyK 4YeloBeka». Tak ompenenis yuurtenb | mnbepra mpodeccop
Bepnunckoro ynuBepcutera KpoHekep TOT TpouHBIH (YHIAMEHT, Ha KOTOPOM MOXET OBITh
IIOCTPOCHO 3/IaHUE MAaTEMATHUKHU.
Co BpeMEH IpeBHETPEUECKOM IMBIIIN3ALMN JYYIINE YMbI UE€JI0BEUECTBA NBITAINCH OJ0JIETh
Xaoc, KOTOPBIM MPEJICTABISIACH MMOCIEA0BATENBbHOCTh MepBbIX (mpocThix) yucen (I[MTY). Jlo mammx
BpPEMEH JIOLIN JBE )KEMUYXHUHBl MATEMaTUYECKOTO MBIIICHUS JPEBHUX: PEeUIETO «TpocenBaHus» 114
Oparochena u gokazaTenbCcTBO EBkimmma Oeckoneunoro konudectBa [IY [1]. 3a mpomemmue
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ThICSAYENeTHsI OB YCIIEXH, HO HE KapAWHAJIbHBIC. DWiepy M MaTusiceBHUy yIaloCh COCTaBHUTH
HECKOJIPKO aJreOpanydecKuX ypaBHEHHH, KOTOPbIE B OTPaHMYEHHOM HHTEpBAJe HATYpAJIILHOTO psija
JaBajii mpocThie uncna. Ycunusamu ['aycca, YeObimesa, Anamapa, Jle Bane - Ilyccena u Pumana Obut
YTBEPKAEH «ACHUMIITOTUYECKUI 3aKOH PACIPEAEICHUS IPOCTHIX YUCEN», IO KOTOPOMY HEJb3s TOUHO
ONPEJENUTh HU KOJMYECTBO IPOCTHIX YHCEN B IpeAgaraéMoM HHTEpBajle, HU INPOCTOE YHUCIO IO
UHJEKCY, HU HMHAEKC MpPOCTOro uucia. B 4éM mnpuynHa HENOCTHKUMOCTH TaKMX HEMPOCTHIX
«IIPOCTHIX» YUCen?

['maBHas mpuWYMHA COCTOMT B TOM, YTO Mocie pasrpoma Mmkojbl [Iugaropa Oblo yrpadeHo
Ka4eCTBEHHO-KOJIMYECTBEHHOE €MHCTBO MaTeMaTHYeCKOTO OTOOpaKEHUS  TPUPOABI  «UHCIIO-
dbopmoii», KoTopoe ObUIO CHOPMYIUPOBAHO «CBSIICHHON derBepuiei» [ludaropa: mememmumas «1-
TOYKa», «2-HAaUMCHBINIAs JUHUS», «3- HAHMMCHbBINAs ILIOMIANb», «4-HaMMECHBIIUN 00BEM». JIBEe C
MOJIOBHHOM TBHICSYH JIET TOMY Ha3aJ TPYAHO CBS3aTh 3TH «UHCIO-()OPMBI» C peabHBIMU 0OBEKTaMU
MPUPOJIBI [T UX MaTeMaTH4ecKoro otoOpaxeHus. COBpeMEHHBIN 00pa30BaHHBIN YEIOBEK MOHUMAET,
YTO BEChb MHUp, JAHHBIII HaM B YYBCTBEHHOM WJIM HHCTPYMEHTAJIbHOM BOCIPUSATUH, COCTOUT U3
MPWKATHIX APYT K APYyry («IpuUpoja HE TEPIUT IyCTOTHI») aTOMOB — Hanboiee ycToiunBoil opmoii
CYIIECTBOBaHMs Marepuu. J[0CTaTOUYHO NOOABUTH B «CBSIICHHYIO YETBEPHUIY» TOHSATHE «aTOM», KaK
MBI IIOJIy4aeM: MPHUPOJHBIA STAJIOH IPOCTPAHCTBA - HEIENIUMblE «l-aTOM-TOUKa», «2 CIUTHO
COEIMHEHHBIE aTOMa - HAMMEHbIIAs JIMHUSA B3aUMOJEUCTBUS», «3 CIUTHO COEAMHEHHBIE aTtoma -
HaMMEHbIIas TUIOMA/IbY», «4 CIUTHO COeNMHEHHBIE aTOMa — HAUMEHBIIUI 00bEM» M KTO K€ Terephb
cMOXeT He cornacuthes ¢ [Tudaropom, uto «Bceé ects uncno» amomos?

Opnnako JBe THICAYM JIET Ha3ax 00 aToMax He ObLTI0 HUKaKUX OObEKTUBHBIX MaHHBIX U 3a 500 jer
M3ycTHOM nepenaun yuenus [Iugaropa ero ydeHHKaMu U MOCIEOBATEISIMU ObLIA U3 «UHCI0-(hOPMBD»
norepsiHa 1. Haumnarorcs Hauana marematuku EBkimupa He ¢ mudaropoBoit  «umcio-¢popmen» «1-
TOYKH», @ TOJIbKO C (POPMBI «TOYKA €CTh TO, YTO HE MMEET YacTei». Tak MpOU30IUI0 pacciloeHHe
MaTeMaTUKUd Ha JiBE€ HE OOpaIlaloluX Ipyr Ha Jpyra BETBU: KOJHMYECTBEHHYIO (TEOpHUS YHCEN) U
KauecTBEHHYI0 (reomeTpusi). M3peaka, B KauyecTBE «O3apeHUN» NPUXOJUIO KaueCTBEHHO-
KOJIMYECTBEHHOE €IMHCTBO BOCHpUATHA, U Torna Kemnep peman 3agady HauIUIOTHEHIIEH YHaKOBKU
mapoB, a @epma gokazbiai Ha 0,5 cTpaHuibl cBoO Benukyro Teopemy.

ITocne otkpeitus 30. 04 2000r. HOBOM HapagurMbl MHUPOBOCIPHUSTHS Ha OCHOBE IMCKPETHO-
HENpPEpPhIBHOM MOJETM MPOCTPAHCTBA IOSBUIACH BO3MOYKHOCTb IPOJIOJIKUTH  «CBAILIEHHYIO
YETBEPULY»: «IIECTh ATOMOB— HAUMEHbIIAS] OKPYKHOCTb», TO €CTh HAUMEHBIINNA LUKI — TAJIOH
IPUPOJHON MEpPHI BPEMEHH; «CeMb aTOMOB — HAUMEHbLIIMH KpPYI», <«IBeHAAUaTb aTOMOB —
HauMeHbwIass cdepa», 3ajgatomas 12 KOOpAMHAT OJHOMEPHOIO PEATBHOTO IPOCTPAHCTBA;
«TPMHAALATH ATOMOB — HAMMEHbIIMII IAP», «ecThbAecAT — ¢yanepen» u T. A. DymiepeH 3To
MOJIBIN IIAp M3 aTOMOB yIJIepoJia ¢ aTOMHBIM BecoM 60 = 73 - 13, Tak kak map ¢ TpeMsi 000J0YKaMH
(1+12+24+36=73) conmepxutr 73 aroma, a €ro moyiocTb cojaepxkama Obl 13 aromoB. C Takum
BOCTIPUSTHEM JIETKO COTJIACHTHCS YUTATEINIO TOCIE OCMBICICHHUS M300pak€HHOTO Ha puc. | ceyeHus
HauMeHblIero mapa u3 13 aromoB. MHOrna B peIUrvO3HBIX MCTOYHMKAX MOKHO HAWTH HMCTHHBI,
HETIOCTHKUMBIE CBETCKOM Haykoil. bor coTBopui1 Mup 3a 6 nHei, a Ha 7-0#l IeHb 0JIyXOTBOPHJI €T0, TO
€CTh HarmoJ HWI MaTepueid. Ha puc. 1 BunHO, moyemy 00T HE CMOT ObI COTBOPUTH MU, HAIIPUMED, 33 S5
JIET WU THICAYENIETUIN — IIUKJ 3aBEPILAETCs TOJIbKO 3a 6 JHEW WM MTHOBEHMH !

Puc. 1.

B apyrom uctouyHmke - KHHMre «J[3MaH», HaMMCAaHHOW Ha THICSYENCTHS PAHBIIE CBSIICHHBIX
KHUT BCEX DPENUrui, 3ammcaHo marmueckoe ciioBo «Oeaohoo», mmeromee Tpu mepeBoa: «Orer-
Mateps (emMHOPOJAHOE Hadano) BceX OOTroB (HEMO3HAHHBIX 3aKOHOB MPHUPOIBI), «BedHas
nepBonpuurHa» U «CemepruyHbli KopeHb» uiau 1 + 6. otBeT Ha Bompoc: «Ilouemy uucno 7 sBusercs
«BEYHOW TEPBONPHUUMHON» MYYHMII HE OJHO TMOKOJEeHHE MyapenoB. OTKpeITHE «3aKoHA TEpPBBIX
(«TIpOCTBIX») YHCEN», B KOTOPOM JBE KOHCTaHTHI 1 M 6, MaéT OJHO3HAYHBIN €CTECTBEHHOHAYYHBIN
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otBeT: «[loToMy, 4TO 1-11ap-aTOM 3TO 3TAJOH NPOCTPAHCTBA, YUCIOM KOTOPBIX MOXHO OTIPENIEIUTh
IUIUHY, TUIOMAAb U 00bEM, a 6 moJiokenuii (puc. 1), KOTOpble MOJDKEH 3aHSATh HAUMEHBIIHHA
UKIMYECKUI TIPOIIECC, - ITAJOH BpeMeHW». J[ByX 3TaJOHOB BpEeMEHM M HpoCTpaHcTBa Marepun
JIOCTaTO4YHO, YTOOBI B TpoIleccaX CaMOOPTaHM3AalMKM U CAMOJECTPYKIMHU BEYHO IUKIHMYECKH
«TBOPUTBHY» BCE MHOroodOpasme mnpuponsl! Marus umciaa 7 OOBICHIETCS COBOKYIMHOCTBIO JIBYX
OCHOBHBIX ATaJIOHOB MaTepuu, 10 CyTH «BEYHOU NMEPBONPUUNHON»!

[Tponomkast 3TOT psit MOKHO OCyIIecTBUTH MeuTy ['mnbepta: «Crienyer 1oOUTHCS TOTO, YTOOBI
C PaBHBIM yCIIEXOM MOYKHO OBLJIO TOBOPUTH BMECTO TOUEK, MPSMBIX U TUIOCKOCTEH O CTOJIAX, CTYNbIX U
MUBHBIX KpY)XKax». J{Jsl 3TOro Hy)KHO NO3HABaTh 3aKOHBI IEIOYUCIEHHONW MaTeMaTUKU TPUPOJIBI —
MPEX/e BCEro 3aKOHBI HATYPAIBHOTO pAA, MOCTHKEHHUIO KOTOPBIX IMPEMSTCTBOBAJIO HEMOHWMaHHE
3akoHa oOpazoBanus Prime Numbers. OngHako g0 HACTOSIIEr0 BPEMEHH MaTEMaTHYECKOMY
co0OIIeCTBY HE yJaJIOCh HAWTH HU OJHOU (OPMYIIBI, 0 KOTOPOH MOXKHO BBIYUCIATH TOJBKO Prime
Numbers 06e3 orpaHuuyeHHs auMana3oHa BbeUHCICHUH. EmE HemocTmwxkuMmee CcyuTaeTcs 3anava
HaXOXJeHUS (OPMYINbI, O KOTOPOH MOXKHO CUYHMTaTh BCE «IPOCTbIe» uucia moapsa. Ilostomy B
MOCIIEIOBATEIILHOCTH HATYPaJIbHOTO DsiJia «IPOCTHIE» YUCIIA OJMIETBOPSIOT Xaoc. Pemenue 3Toid
npoOJieMBbl HACTOJNBKO CYHUTAIOCh HEAOCTHKHUMBIM, YTO OHAa JaK€ HE BOLUIA B YHCIO 7 3amay
TBICSYEIETHSI», TpeMupyembix uHcTUTYTOM Kitest B $1 000 000.

Ha o6braroM TTK ¢ moMoIbio OTKpBITOTO 3akoHa 3a 1 Mecsiy Obut BerunciieH «bank [TU» o6mEéMom
300 I'6, mpencraBnenne o koTopoMm maét tabmuna Nel«Huts Apuaanei», rae npeacrasiensl 1Y c
«KPYTIJIBIMI» HHICKCAMHU.

TABJIMIIA 1 «Hutb ApuagHbD).
(M3BecTHBII ypOBEHB BBIICICH KENTHIM (POHOM).

JMATIA30HBI  (TPOCTbIX» | BPEMS BBIUNCJIEHHIA, CEK. pi

YHCEJ ¢ MHJEKCAMU

1+7 933 0,000 P1o~3=7 933

1+104 759 0,031 P10~4=104 759
psssss=686 723

1+1 299 743 0,234 P1o~s=1 299 743

1=15485917 o P10~6=15485917

1+32 452 883 6,188 p2+106=32 452 883

149 979 737 9,609 p3*1076=49 979 737

167 867 999 13,156 Pa*1076=67 867 999

1+-104 395 337 16,890 Ps+*1076=86 028 221

1+104 395 337 20,672 Per106=104 395 337

1+122 949 839 24,422 p7*1076=122 949 839

1+141 650 981 28,257 P8.000.000=141 650 981

1160 481 221 31,969 P9.000.000=160 481 221

1+179 424 697 36,156 P 10~7 = 179 424 697
P11.000.000 = 198 491 369
P12.000.000 = 217 645 201
P13.000,000 = 236 887 733
P14.000,000= 256 203 223

OnuuM (parMeHToOM P15.000,000= 275 604 577
179 424 697+ 131, 842 cex. P16.000,000= 295 075 163
373 587 923 P17.000.000= 314 606 909




P18.000,000= 334 214 521

P19.000,000= 353 868 023

P20.000,000= 373 587 923

373 587 923+
573 259 439

Opuum gparmeHTOM

132,281 cexk.

P21.000,000= 393 342 779

P22.000,000= 413 158 549

P23.000,000= 433 024 309

P24.000,000= 452 930 479

P25.000,000= 472 882 073

P26.000,000= 492 876 871

P27.000,000= 312 927 399

P28.000,000= 533 000 411

P29.000,000= 553 105 261

P30.000,000= 373 259 439

573 259 439+
776 531 471

Opnum ¢pparmeHTOM
132,625 cexk.

P31.000,000= 593 441 867

P32.000,000= 613 651 393

P33.000,000= 633 910 117

P34.000,000= 654 188 459

P35.000,000= 674 506 117

P36.000,000= 694 847 551

P37.000,000= 715 225 747

P38.000,000= 735 632 801

P39.000,000= 756 065 183

P40.000,000= 776 531 471

776 531 471+
982451 737

Opnum pparmMeHTOM
133,197 cexk.

P41.000,000= 797 003 443

P42.000,000= 817 504 301

P43.000.000= 838 041 649

P44.000.000= 858 599 527

P45.000.000= 879 190 843

P46.000.000= 899 809 369

P47.000.000= 920 419 891

P48.000.000= 941 083 991

P49.000.000= 961 748 947

P50.000.000= 982 451 737

982 451 737+
1 190 494 801

OnxuMm pparmeHTOM

P51.000.000= 1 003 162 841

P52.000.000= 1 023 893 917

P53.000.000= 1 044 645 443

P54.000.000= 1 065 433 429

P55.000.000= 1 086 218 561

Ps6.000.000= 1 107 029 843




133,641 cek.

P57.000.000= 1 127 870 707

Ps8.000.000= 1 148 739 833

P59.000.000= 1 169 604 857

P60.000.000= 1 190 494 801

1 190 494 801+
1379 256 041

Opaum (parMEHTOM
133,197 cexk.

P61.000.000= 1 211 405 389

P62.000.000= 1 232 332 817

P63.000.000= 1 253 270 849

P64.000.000= 1 274 225 003

P65.000.000= 1 295 202 529

P66.000.000= 1 316 196 221

P67.000.000= 1 337 195 549

Pe7.777.777= 1.353.343.063

133,197 cek.

P6s.000.000= 1 358 208 653

P69.000.000= 1 379 256 041

1379 256 041+
1611623903

Opnum dpparmMeHTOM
163,378 cexk.

P70.000.000= 1 400 305 373

P71.000.000= 1 421 376 557

P72.000.000= 1 442 469 317

P73.000.000= 1 463 555 029

P74.000.000= 1 484 670 181

P75.000.000= 1 505 776 969

P76.000.000= 1 526 922 029

P77.000.000= 1 548 074 387

P78.000.000= 1 569 250 367

P79.000.000= 1 590 426 001

P80.000.000= 1 611 623 903

1611 623 903+
1 824 261 521

Opnum ¢pparmMeHTOM
175,564 cexk.

Ps1.000.000= 1 632 828 073

Ps2.000.000= 1 654 054 517

Ps3.000.000= 1 675 293 247

P84.000.000= 1 696 528 927

Ps5.000.000= 1 717 783 157

Ps6.000.000= 1 739 062 441

Ps7.000.000= 1 760 341 511

Pss.000.000= 1 781 636 641

P89.000.000= 1 802 933 641

P90.000.000= 1 824 261 521

P91.000.000= 1 845 587 719

P92.000.000= 1 866 941 137

P93.000.000= 1 888 303 069

P94.000.000= 1 909 662 917




1 824261 521+ OnuuMm pparmeHTOM P95.000.000= 1 931 045 309
2016634 117
1829594 CCK. P96.000.000~— 1952429 201

P97.000.000= 1 973 828 671
P98.000.000= 1 995 230 837
P99.000.000= 2 016 634 117

P1ors=2 038 074 761

P1oro= 22 801 763 489

P1or10= 252 097 800 623

Pror1=2 780 727 302 517

2.3. DBONIOLMOHHBIE 3aKOHBI HATYPAJIBHOTO psiaa
Mamemamuxa- yapuya nayk, meopus ducen — yapuya Mamemamuxu.
Taycc
Apugpmemuxa — yapuya meopuu duceiu, 3aK0OH Nepevix (RPOCMbIX) HucCel — Yapb apu@dmemuxu.
B. Xpenos.
OTH 3aKOHBI TO3BOJISIET TEOPETHYECKH OOOCHOBAHHO CPOPMYIUPOBATH COBOKYMHOCTH W3 1-i
U3BECTHOM TEOPEMBI, 7-MU JI0Ka3aHHbBIX TEOPEM U 4-X TOCTYJIaTOB.
Jlnst Hagana BcmoMuuMm 20-10 Teopemy EBknuna [1].
Teopema E o Oeckoneunom muoxectBe [1Y: «IlepBbIX (MPOCTHIX) YHCEJ CyLIEeCTBYeT GOJblie
JII000r0 YKa3aHHOI0 YHCJIA HX».
Hoxkazamenvcmeo:
JlelicTBUTENBHO, €CJIM HaM M3BEeCTHBI Bce TepBbie (mpocthie) uncna ([T4) noapsa, To npubdasus 1
K UX QaKTOpHATY Pi*P2* ... Pn

pl'pz'...'pn+1=pn!+1=+M* E

MBI HOJTyduM ducio M — mmbo HoBoe ITU, mubo cocrasroe umcno (CU) ¢ moseiMu ITU mo
MOJIYJ IO OOJIBIIUMH, Y€M Pp, TaK KaK M3-32 “U30BITOUYHON” 1 OHO HE MOXKET JENUTHCS HU Ha OJIHO,
BxoJpsmee B paxropuan [T4.

* - JnleeulM  GepXHUM UHOEKCOM Oydem 0003HAuYamMb HOGble KAYECMEEHHbIe NOHAMUI
«NONOACUMENbHOEY, eCNU YUCTIO 00pa308aHo npucoedunenuem [ Kk npocmomy gakmopuany, u
«ompuyamenvbHoey, eciu Yucio 0Opazo8aro evluumanuem I om npocmozo paxmopuana, Kax 3mo
b6yoem noxasao oanee.

Cornacno Teopeme E noka3zaHo He TOJBKO CyIIECTBOBaHUE OeckoOHeuHOro koimdectBa 1Y, HO u
UX KayeCTBEHHOE OTINYKe OT ABYX nepBbix [TY {2, 3} s 0oOpa3oBaHUs KOTOPHIX CYIIECTBYET TOJIBKO
1 (6e3 dakropuana ITY) ¢ mocienoBaTeNbHBIM MPUCOCTUHEHUEM |. DTO KauyeCTBEHHOE OTIIMYHE
NOKa3bIBaeTcs TeopeMont X 1.

Teopema X 1 o cymiecTBOBaHMM B TociieoBaTeibHOCTH Beex [TY He MeHee 2-X KaueCTBEHHO
OTJMYHBIX  TOCJTENOBATEIBHOCTEH  (IIOJOXKUTENBHBIX» U «pyHmAameHTambHBIX») [IH: «B
MOCJIe/I0BATEIBLHOCTH MepPBBbIX (NMPOCTBIX) YHceJT CYLIeCTBYeT He MeHee 2-X KadeCTBEHHO
OTJIMYHBIX IOCJIEeJ0BATEJIbHOCTEH NMepBbIX (IIPOCTHIX) YN Ce».

Loxazamenvcmeo:

JlommycTuM, 4TO MOCJIEN0BATEIBHOCTD MEepBBIX IIH COCTOUT U3 KaUeCTBEHHO OJTHOPOJHBIX YHCEI.
Torna Bce IT4 moymxHBI 00pa30BBIBATHECS B COOTBETCTBUH C TeopeMoit E, To ecTs npucoenuaenuem 1 k
daxropuany [TH. Oxgnako aBa nepBbix [1U 2 u 3 00pa3yroTcs mociieI0BaTeIbHBIM IPUCOSIUHEHNEM |
K 1, Tak Kak s 0OpazoBaHUs (pakTopHaia HE0OX0AUMO Kak MUHUMYM J1Ba [T, KOTOphIX emé HeT.
CnenanHoe HaMU JIOMYILEHUE, YTO NOcea0BaTeNnbHOCTh [IU COCTOMT M3 KaueCTBEHHO OJHOPOIHBIX
qHceN, MPHUBOJUT, TaKMM OOpa3oM, K MPOTUBOPEUMIO, TaK YTO MPHUXOJUTCS 3aKIIOYUTh, YTO 3TO
JOMYIIeHNEe OMMUO0YHO, a, CIEI0BATEIHHO, HICTUHHBIM MOXET OBITh TOJBKO MPOTHUBOIIOJIOKHOE EMY.
Urak, Teopema X 1 [0ka3zaHa — CylIeCTBYeT HE MEHEE 2-X KaueCTBEHHO OTJIMYHBIX
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nocienoBarensHocren 114. I

Bo3snukaer Bonpoc o nosHoTte npeacrasiaeHus Bcex 1Y stumu 2-ms nonmuoxkectBamu {1+1,
1+1+1} u {pn!+1}. OgauUM coBOM, cymiecTByeT N emé Kakoil mudo crocob obpazoBanus [1U? Ha
3TOT BOIIPOC OTBEYAET CJEAYIOIIas TEOpEMa.

Teopema X 2 o OeckoHeuHoMm konudectBe [IU ¢ Hemocraromei st jgenumocta |
(«otpunarensubix») IIYH: «IlepBbIX (MPOCTHIX) YHCe] ¢ Hedocmaroujei 0aa Oeaumocmu 1
cyuiecTByeT 00JibIe JII000ro YKa3aHHOI0 YHCJIA NMEePBbIX (MPOCTHIX) YHces».

Lokaszamenvcmeo:

CocraBuM ¢akTopHan aHanoTu4IHbIi Teopeme E u BeruTem u3 Hero 1.

pl'pg'...'pn-lzpn!'lz_M* X2

JlonmycTuM, YTO CYLIECTBYET JMIIb KOHeYHoe konuuecTBO IIY ¢ medocmaroweii ona denumocmu 1.
Torga Bcsikoe MHOE YMCIIO SIBJISIETCS COCTaBHBIM, B TOM YHCJIE U HOBOE YHUCIO M U, COOTBETCTBEHHO,
JOJDKHO JIeUThesa Ha Kakoe 6o ITY, Bxosmee B ¢akropuan ITY. Ho npu neneHun Ha pi, Ha P2 |
Tak qanee M ma€t BCSKUE pa3 ocTaTok -1, TakuM 00pazom, M He JAETUTCS HH Ha OJHO M3 YHCeT P.
CnenanHoe HamMu JONYUIEHHE, YTO CYIIECTBYET JIMIIb KOHEYHOE YMCIO TMPOCTBIX YHUCENI C
Hedocmaitowell 05 denumocmuy 1, IPUBOJHUT, TAKAM 00pa3oM, K IPOTUBOPEUHIO, TaK YTO MPUXOIUTCS
3aKIIOYUTh, YTO 3TO JOMYIIEHHWE OUIMOOYHO, a, CJIEJOBATEIbHO, WCTHHHBIM MOJET OBITH TOJBKO
MIPOTHBOIOJIOKHOE eMy. MrTak, Teopema X 2 1oKa3aHa — CYyIIECTBYeT OECKOHEYHOE MHOKECTBO
«otpunarensHeix» [1Y (¢ HempocTaromen yist 1eTuMocTH 1). I

Ha ocnoBanuu teopem E, X1 1 X2 MbI MOkeM chopMyaHpOBaThH

1" 3aKon nuanazonos ITY:

P=,P+P, @

«ITocnenoBaresbHocTh Becex mepBbix umcea (ITY) cocrout U3 ABYX 00BLEKTHBHO (10
npuHnuny oopazopanusi [1Y) o1Ho3HAYHO PA3JIHMYNMBIX THANIA30HOB:
- pyHaaMeHTANBHBIX 1P, KOTOpBIE 00pa3yl0TCsi MOC/e10BaATEIbLHBIM NMpucoeaunenuemM 1 k 1.
ITOT IMANa30H HAYMHAeTCsl ¢ 2 U KOHYaeTcs 3;
- 00b1yHBIX P, KOTOpble He HMEKT OCHOBaHHS TOC/eJ0BaTeIbHOCTeli HW 00pa3yloTcs
BbIYMTAHNEM WIHN NpudaBjieHneM 1 K HUKJINYECKUM (IPOCTO00PA3YIOIIUM) YncaaM {6+6n}».

Bo3nukaer Bompoc: Bo3moxkHO BO Bceil mocnenoBarenbHocTH IIY cymiecTtByroT apyrue
Ka4eCTBEHHO OTJIMYHbIC nocieaoBaTenpbHocTu [TH, oTnryaronuecs ot gokazaHHbix Teopemamu E, X 1
u X 2?7 Ha 3TOT BOIpocC OTBEYAET CJIEYIOIIasi TEOpeMa.

Teopema X 3 00 orcyrctBum [TU oOpazoBaHHBIX WHBIM, 4eM B Teopemax E, X 1 u X 2,
ciocobamu: «He cymecTByeT nmepBbIX (POCTHIX) YHce]a 00Pa30BAHHBIX HHAYE YeM CIoc00aMu 1o
TepeMaM E {p,! + 1}, X1 {1 +1,1+1+1} u X2 {p,! - 1}».

oxazamenvcmeo:

Homyctum, uTo cymecTByioT 1Y, o6pa3oBaHHbIE TPUCOSTUHEHUEM HIIM BBIYUTAHUEM K/OT Pp!
JOOBIX IPYTUX YHCET, TO €CTh Pp! £ N = Ppi1 > Po.

[Tpubasnenue MOOBIX YETHRIX (KPATHBIX 2) YHCEN K Py! (4€THOE YHMCIIO) HE MOXKET 00pa30BaTh
HOBOTI'O Py+1, TAK KAK CYMMa IBYX YETHBIX YHUCEN AAET YETHOE YUCIIO.

[TpubaBneHue MOOBIX «HE YETHBIX» (KpaTHBIX 3) YuceN K p,! (kpaTHOE 3) HE MOXKET 00pa30BaTh
HOBOTO Dpti, TAaK KaK CyMMa JIBYX «HE YETHBIX» 4YuCeNl (KpaTHBIX 3) MO JUCTPUOYTHBHOMY 3aKOHY
apu(MeTHKH Ta€T YUCII0 KpaTHoOe 3.

[TpubaBneHue MOOBIX BXOISIIUX B GAKTOPHAT P; < Pn K pn! (KpaTHOE pi) HE MOXKET 00pa30BaTh
HOBOTO Pp+1, TAK KaK CyMMa JIByX YHCEN (KPaTHBIX Pj) MO0 TUCTPUOYTUBHOMY 3aKOHY apu(METHKH TaET
YHCIIO KPaTHOE Pi.

Taxum 06pazom, MbI repedpann Bce Apyrue BO3MOXKHBIE CIIOCOOBI 00pa30BaHusl, HO HU OJMH U3
HUX HEe MOXkeT oOpasoBath [TY. CrnemanHoe Hamu JOTMyIIeHHE, 9TO cymiecTByrOT 1Y, oOpa3oBaHHbIE
MPUCOETMHEHUEM WJIM BBIYUTAHUEM K/OT Pp! JIOOBIX APYrHX YHCEN, TO €CTh Pn! £ N = pne1? > P,
MPUBOANT, TAKMM 00pa3oM, K MPOTUBOPEUHIO, TAK YTO MPUXOAUTCS 3AKITIOUUTH, YTO 3TO JIOMYIICHHE
OMO0YHO, a CJIEe0BATEIbHO, UCTHHHBIM MOJET OBITh TOJIBKO MPOTHUBOIIOJIOKHOE €My, TO €CTh He
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CYIIECTBYET NEPBBIX (MMPOCTHIX) YMCeT 00pa30BaHHBIX HHAUE YeM criocobamu o Tepemam E {p,! + 1},
XT{I+1L,1+1+13uX2 {pa-1}»]

Boraucnsas takum obpazom {pn! + 1} u X 2 {p,! - 1} nHoBbIe [TY, MBI IPOIIYCTUM MHO>KECTBO
apyrux [TY, Haxoasumxcst MexIy «pocTeiMu dakTopuanamum» pi! U pivi!. Jnsg Berancnenuns Beex [TH
MOJIPSIT HEOOXOIMMO B3STh MOCIIEN0BATEIBHOCTD, KPATHYIO HAMMEHBIIEMY «IIPOCTOMY (hakTopHamy»,
KOTOPBIN OIIPEAEIACTCS CIEAYIOLENH TEOPEMOIA.

Teopema X 4 0 HEoOOXOOMMOM M JOCTATOYHOM YCJIOBMH CYIIECTBOBaHMS Bcex P u 'P:

«IlocienoBareqbHOCTh  {pP1+p2+sn - 1} cogep:kuT Bece «oTpunarejbHbie» I[MY, a
NMOCJIeI0BATEJbHOCTD { Pr+P2+n +1} colep:KUT Bce «moM0KkuTeNbHBIe» [T,
Lokazamenvcmeo:

Honyctum, uto {pi=p2*n - 1} coxmepxxutr He Bce «oTpuuarenbHbie» [IY. Bynem uckate Te
3HAUEHUS 1N, KOTOpPbIE HE COOTBETCTBYIOT  JOKa3aHHOM Teopemoil X 2 MOCIEIOBaTENIbHOCTH
oOpa3zoBaHus Bcex «oTpuIaTebHBIX» [T {pi+pa+  +pn- 1}.

o al a2 al an
[ToxcraBmsiss BMeCTO n JIt000€ YMCIIO B KAHOHUYECKOU opMe P; P2 *Pi * ... *Pn MBI OyJieM

al+l a2+1 1 on <
HoJIydaTh 4uCia BHAA P * P2 * Pi°* ... » pp — l. Hamuaue B daxropuane IT4 B m060i

OTIUYHOM OT |1 cTemeHM KadeCTBEHHO HE MEHSIET CBOMCTBO HEISIMMOCTH M3 3a HegocTaromie 1, a
TV YBETMYUBACT WHTEPBA MOSIBICHHS HOBBIX «oTpuiaTenbHbix» [T4 nu CY. Takum oOpazom 3ameHa
B (hopmyne X 2 p3«p4* . * Pn HA N HE MOKET 00pa30BaTh HE «OTPHIATEIBHBIX» uncel. CaenaHHoe HaMU
JOMYIIEHUE, YTO TMOCIEAOBATENBHOCTD {p1*p2*n - 1} COJEPKUT HE BCe «oTpuiareinbHbiey 114,
MPUBOANT, TAKMM 00pa3oM, K MPOTUBOPEUHIO, TAK YTO MPUXOJUTCS 3aKITIOYUTH, YTO 3TO JOIMYIICHHUE
OmMO0YHO, a CJIEeNOBATEIbHO, MCTUHHBIM MOXET OBITh TOJIbKO MPOTHBOMNOJIOKHOE €MY, TO €CTh
MIOCJIEIOBATEIBHOCTD {pi+P2+n - 1} CONEPKUT Bce «oTpuuaTesnbHbie» [14.

AHaNOTMYHOH MOCIIE0BATENBbHOCTBIO PACCYKIECHUIN JOKA3bIBAETCSl U BTOPasi 4acTh TEOPEMBI X
4 «... M IOCTEeI0BATENIBHOCTD { pi+p2+n +1} CONEPKUT BCE «ITOJIOKUTETHHBIE) HLI».I

Co BceMHU «OTpULIATENBHBIMI» U BCEMHU «IOJIOKUTENbHBIMU» ITY MBI onpenenuinch U ocTaéres
OTPEEIUTHCS CO BCEMU «OTPULIATEIBHBIMIU» U BCEMU «110J0KuTeNbHbIMIY CH. OTBeT 1aér teopema
X 5. Ha ocHoBanu# TeopeMbl X4 MBI MOXKeM C(OPMYIINPOBATH:

2°" 3akon kauecrBa ITY:
=+ -
P, P+ P 2)
«Best mocs1e1oBaTeIbHOCTD 00LIYHBIX ITY COCTOMT M3 IBYX KAYECTBEHHO OTJIMYHBIX MMOCJ/Ie-

A0BATEJIbHOCTEI:
- ompuyamensnsie II'1 P koTopble B cede cofep:kaT HEJOCTATOYHYIO /sl AeJUMocTH 1, uTo

sIBJIsSIeTCSl MX BHYTPEHHeil HeoTheMiieMoii cymHocThio: {5, 11, 17, ..., pj =-1 mod 6};

+
- noaoxcumenvuvie 1Y "P, koTroprie B cede cogep:kaT M30BITOYHYIO A8 AequMocTu 1, 4uto
SIBJIsSIETCH MX BHYTPeHHeH HeoTheMyleMoi cymHocTbio: {7, 13,19, ..., +pi =1 mod 6}».

Teopema X 5 0 Heo6xoquMOM 1 gocTaTouHoM yenour BceX C n C «Ilociie10BaTeIbHOCTD
{p1+p2*n - 1} coaepxut Bce «oTpuuaTeqbHble» CY u mociaenoBaTrebHOCTH { pr+p2+n +1}
COJIEPKUT BCe «IMOJ0KUTeIbHbIE» CU».

Lokazamenvcmeo:

HomyctuMm, uto {pi=p2*n - 1} comepxkutr He Bce «oTpunarenbHsiey CY. bynem wuckate Te
3HAUEHUS 1N, KOTOpPbIE HE COOTBETCTBYIOT  JOKa3aHHOM Teopemoil X 2 MOCIEI0BaTENIbHOCTH
oOpa3oBanus Bcex «oTpuuaTeabHbix» CH {pi+pax  +pn - 1}.

. al a2 al an
[ToncTaBiisiss BMECTO 1 J1I000€ YMCIIO B KAHOHUYECKOU (JOpME P1 * P2 *P3 * ... *Pn MBI OyIeM

al+l a2+1 al on <
NoJIydaTh 4WCia BHAA Pi * P2 * P3 * ... * pp — l. Hammume ITY B akropuane B 1060

OTIUYHOM OT 1 cTemeHM KadeCTBEHHO HE MEHSIET CBOMCTBO HEISIMMOCTH M3 3a HejocTaromied 1, a
TG YBETMYUBACT WHTEPBAJ MOSIBICHHS HOBBIX «oTpHuatenbHeix» T4 u CU. Takum oO6pa3zom 3aMeHa
B (hopmyne X 2 p3«p4* . * P HA N HE MOKET 00pa30BaTh HE «OTPHUIATENBHBIX)» Yrcen. ClenaHHoe HaMH
JOMYIIEHUE, YTO TOCIEIOBATENBHOCTh {pi*p2*n - 1} colepkut He Bce «oTpuuarenbHbiey CU,
MPUBOJNT, TAKUM 00pa3oM, K MPOTUBOPEUHIO, TaK YTO MPUXOAUTCS 3AKITIOUUTH, YTO 3TO JIOMYIICHHE
OmMO0YHO, a CJIEeJOBATEIbHO, UCTUHHBIM MOJKET OBITH TOJIBKO IMPOTHBOIOJOXKHOE €My, TO €CTh
MIOCJIEIOBATENBHOCTD {pi+P2+n - 1} conepkuT Bce «oTpunarenbubie» CU.



AHaNOrM4YHON MOCIEI0BATENBHOCTHIO PACCYKICHUH JTI0Ka3bIBAETCSA M BTOpas 4acTh TEOPEMbI X 5
«... ¥ TIOCNIEZIOBATENBHOCTD { pi+p2+n +1} CONEPKUT BCe «IONOKUTENbHBIE» [TU). I
Ha ocnoBanuu teopem X3, X4 u X5 Mbl MOXeM c(HOPMYITHPOBATD:

3"" 3akomn 06aacTu cymecrBoBanusi Pu C:
P+ C=p!I'n-1 A3)
«IlociaenoBareqbHOCTh P2!'n - 1 = 2:3'n - 1 = 6n - 1 cogep:KUT BCIO MOCJIEA0BATEILHOCTH
ompuyamenvnoix ITY "P u Bce M0CIe10BATEILHOCTH OMPULAMENbHBIX COCTABHBIX Yncesq C»,
4" 3akon o6acTu cymecrBoBanus Pu C:
P+ 'C=pt'n+1 4)
«IlocnenoBarenbHocTh p2!'n + 1 =2:3'n+1 =6n + 1 cogepKuT BCIO NMOCJIeI0BATEIbHOCTH
nonoxcumensuvix ITU "P 1 Bee MoC/Ie10BATENILHOCTH HONONCUMENbHBIX COCTABHBIX YHce]  Cx.
Teopema X 6 o mpaBmie 3HaKOB INpH oOpa3oBaHWU cocTaBHBIX uncen: «IIpom3Benenue
HECKOJILKUX OTPHLATEJbHBIX M M0JI0KkUTeabHbIX ITY p; AaeT moJioxuTe1bHOE COCTABHOE YHCIIO0
“¢i MPM YeTHOM KoJIM4ecTBe oTpHUaTe bHIX ITU “p; . j ¥ oTpHIAaTeIbHOE COCTABHOE YHCI0  C;
NPH HEYETHOM KOJIMYeCTBE  Pi.
Lokazamenvcmeo:
Cornacno Teopeme X 4 nroboe «orpunarensHoe» ITH umeer Bug 6(n wim m uin k) - 1, a moboe
«monoxutensHoe» [TH umeet Bua 6(n wim m win k) + 1, roe k-HaTypansHOE 9ncio <m< n
a. [IpousBenenue n1Byx «oTpuuaresnbubix» [IU numeer Bujg
A=(6k -1)+(6k-1)=36k-2:6k+1=6(6k*-2k) +1. Yncio Buaa (6k*-2k)=m,
crnenpoBatennbHO A=(6k -1)«(6k-1)=6m+1
[Ipounssenenue ueTbIp€x «oTpuuarTenbHsix» [IU nmeer Bux
B=A:A= (6m+1)(6m+l)= 36m*+2:6m+1=6(6m>+2m) +1. UYmcno Buma (6m*+2m)=n,
cienoBatennbHo A=(6m+1)«(6m+1)=6n+1
Takum oOpaszom, mr000€ YETHOE KOIMYECTBO «OTpHIATenbHbIX» [IY B HMX TpOU3BEICHUU
CBOJUTCS K BUIy 6n + 1, 4TO M TpeOoBasoCh JOKa3aTh.
b. ITpousBencHHe IBYX «IONOKHTEIbHBIX» ITU By=(6k +1)+(6k+1)=36k*+2:6k+1=6(6k*+2k) +1.
Yncno Buza (6k*+2k) paBHO GolbIeMy HaTypaIbHOMY YHCTy M,
caenoBarejbHo B,=(6k +1)«(6k+1)=6m+1
[IpowusBenenue TpEx «nonoxkuTENbHBIX» [IH nmeer Bu
Bs=(6k+1)«(6k+1)  «(6k+1)=216k*+3+(6k+1)*+1=6(36k*+3(6k+1)  +1.  Uucmo  Buma
(36k*+3(6k+1)=m, crenoBareanno B;=(6k+1)«(6k+1) «(6k+1)=6m-+1.
Takum 06pazom, JI060e KOJMIECTBO B IPOU3BEACHUH «ITONOKUTETbHBIX» [TU Byp=(6k+1)"
MOJKET OBITh IPUBEJICH K BUAY 6n+1, uTO M TpeOOBAIOCH TI0KA3AaTh.
c. [IpousBeneHne IByX «OTPULIATENBHOIO» U «HOJ0KUTeNnbHOro» [14 nmeer Bug
A=(6k -1)+(6k+1)=36k*-1=61 6k*-1. Uncio Buma 6k’=m,
ciaenoBarebHo A,=(6k -1)«(6k+1)=6m-1
d. TlpousBenenne TpEX (IBYX «OTPHUIATEIBHBIX» U OJHOTO «moyioxkuTenbHoroy) IIY mmeer Buj
B 3=[(6k-1)«(6k-1)] «(6k+1)=(6m+1)*« (6k+1)=36km+6m+6k+1=6(6km+m+k)+1=6(n+1)
* - 6 coomeemcmeuu ¢ meopemoul X 6a.
[IpousBeneHne TpEX (IBYX «I10JOKUTENBHBIX» U OAHOTO «oTpHLareasHoro») I umeer Bujg
B "3=[(6k+1)«(6k+1)] «(6k-1)=(6m+1)**+« (6k-1)=36km-6m+6k-1=6(6km-m+k)-1=6(n-1)
** - ¢ coomeemcmeuu ¢ meopemoii X 6b.
Taxu 06pa3oM mpou3BeeHUE JTHOO0TO COUETAHHUS «OTPUIATEIBHBIX» U «IOJOXKHUTEIBHBIX» [TH
B npomsBeacHnn oopasyromem CU coautcs mo teopeme X 6abed mubo k Bumy 6(nt+1) mpu uéTHOM

KOJIMYEeCTBE P, THO0 K BUAY (6n-1) mpu HEYETHOM KOJIMYECTBE P, YTO M TPEOOBATIOCH T0KA3aTh. I
Ha ocHoBanuu Teopembl X6 MBI MOXKeEM c(HOPMYITHPOBATD:
5"" 3akon mpaBHJIa 3HAKOB:
I S I S Lt
Pi* Pi= Ci Pi* Pi= € Pi* Pi= G )]
«IlpousBeieHne HeCKOJIbKUX ompuyamenpHvlx W  nonoxcumenvuvix Y paer
+ —_—
nonoxMcumenpbHoe COCTABHOE YMCI0 ¢ IPH YeTHOM KoJmudecTBe ompuyamensvhoix 1Y - “p; n
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ompuyamenbrHoe COCTABHOE YHCJIO ¢ - IPH HEYETHOM KOJIHYeCTBE  Pi».

Crnenyroniye 3aKOHOMEPHOCTH OyayT, C IENbI0 SKOHOMHUHM Bariero BpeMeHHM W BHHMaHUS,
nocTynupoBaHbl. VX 1oka3aTenbcTBa B BUIE TEOpEM 00Jiee yMECTHBI B y4eOHHUKAX MO TEOPUHU YUCE.

IHoctyaar X 1 o cyliecTBOBaHMM «CHEKTPajIbHO aJIUTHUBHBIX» IMOcCJen0BaTenbHOCTE: Bee
nepsbie (NMpoCThie) YHMCIAa 00pPa3yOT «CHEKTPAJBHO aJAAMTHBHBIE» I0CJIeI0BATEIbHOCTH,
«CHEKTP» KOTOPBIX 3aJaércsi 00pa3ylmMM HMX NepBbIM (IPOCTHIM) YHMCJIOM, SIBJISIOIIMMCS
Han6oabmuM o0mum aeautenem (HOJ = p;) nocienoBarelbHOCTH M 00pa3ylOTCsi OHHM IO

dopmy.re:
piC = pi+ki + pi«kj«m, rae kiu K; - koncranrsl, m= {0, 1, 2, ...} HaTypaJbHOE YHCJI0 < D).

[Toctynar X1 mo3BoasieT chopMyITHpOBaTE:
6" 3aKOH ynoamenmanvHbIX COCTABHBIX YHCE:
,C =2+2n ;C =3+32n 6,7)

«IlepBble (MpocTbie) ghyHoamenmanvrple YNCIa 00Pa3ylOT 2 CHEKMPAIbHO A0OUMUBHbLE
NnocJieJ0BaTeJIbHOCTH:

- yérHpix yucea npu ki=1u k=1, HOJ = 2;

- Heyemuvix yncea npu ki =1n kj =2 HOJl = 3.

Hocryaar X 2: «Kaxnoe ITY o0padyer mno /JaBe «CHEKTPadbHO aJJIMTHBHbIE
nocsen0BaTeabHocTH» CU «OTPHIATEALHBIX» piC H «IOJOKHTEIbHBIX» " 5iC, CNEKTP KOTOPbIX
npenonpeneasiercsa IIY p; = HOJl (Han6o1b1muM o01uM JejuTe1eM), i 00pa3ylOTcsi OHH NPH K;j
=6 B COOTBETCTBUH C (POPMY.JIAMU:

pi C = pisKi + pix6m, re K; - koncranta, m = {0, 1, 2, ...} HaTypa/jbLHOe YHC/I0 MeHbIIe N |

pi C = pj*K; + pj=6m re K;j - koncranta, m = {0, 1, 2, ...} HaTYpa/JbLHOE YHC/I0 MEHbIIE Ny,

Mocrymar X 3 o kodpdunmeHTax «OTPUNATEIBHBIX» «CHEKTPATBLHO — aJITUTHBHBIX)

MOCIIEIOBATEIILHOCTEMH: «B «OTPHUATEJIBHBIX» «CIEKTPAJIbHO ] IUTUBHBIX»
- - + +

nociaenoarejabHocTax C npu HOJ = p;i ki npuHumaer 3HavyeHus p;, a npu HOJ = "p;

NPHHUMAET 3HAYCHHUS P+
_ Ha ocnoannn noctynaros X2 n X3 Mbl MOKeM CHOPMYJIMPOBATS:
7" 3aK0H 00PA30BAHUS OMPULAMEILHBIX COCTABHBIX YHCEI:
“C={pr'pi+ prom}+{'prp2+ prém}+{prpa+ prromi+...
et {Pi Py + Pi6mIH{ Py P it pr6mi+{ P pj e + Piccbmi+... (8)
rae iuj-unamekcst [TU ={1,2,3...}, 1. e. pi=5, pi=7, p=11, pi=13, ..., am={0,1,2,3...}.
«Kaxnoe IIY o0Opa3yer «cHeKTpajJbHO AJIUTHBHbIEe MHocjaegoBareabHocT» CY
«oTpHuAaTeJbHBIX» iC, cekTp KoTopbIX npenonpenenasiercs ITY p; = HOJI npu k; = 6.

Mocrymar X 4 o kodpduUIHEHTAX «ITOJTOKUTEIBHBIX)» «CIEKTPATBHO  aJTUTHBHBIX»

MIOCJIEAOBATEIBbHOCTEH «B «IOJIOKUTEJIBbHBIX) «CHEKTPAJIbHO aJIUTUBHbIE»
+ - - +

nocaenoBareabHoctax C npu HOJJA = p; Kj IpUHUMAaeT 3Ha4YeHus Pp;, a npu HOJI = 'p;

+
NPUHUMAET 3HAYEHHUS P;»,
Ha ocnoBanuu nocrynatoB X2 u X4 Mbl MOXKeM c(hOPMYITHPOBATD:

80'“l 3aKO0H 06p330BaHHﬂ noJiosxcumesibHblX COCTAaBHBIX YHCEJI.
C={p:’+ prom}+{"p’ + ‘promi+{p,’ + promi+...
et P+ TPy oM+ P+ TPy oMY+ i+ Pirrr6m+{ pi’+ pjcomit...  (9)
rae iuj-unamekcst ITU ={1,2,3...}, 1. e. pi=5, pi=7, p=11, pi=13..., am={0,1,2,3...}.
«Kaxnoe IIY  oOpasyer  «CHeKTpPaJIbHO  aJIMTHBHBbIE  IOCJIEA0BATEJIbLHOCTH»
«TOJIOKUTEILHBIX» ' ,iC, ceKTp KoTopbix npeaonpeneisiercs MY p; = HOJI npu ;= 6.
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Teopema X 7 o mHoxectBe Bcex [IY: «IlocienoBareqbHOCTH BceX MepPBBIX (MPOCTHIX)
«OTPHULATEIbHBIX YHCEJ] PABHA PA3HOCTH MEXKIY MOCJIeI0BATEIbHOCTHIO {P1+P2+n -1} U cymmoii
BCeX «CMEKTPAJIbHO AJJIMTUBHBIX» MOCIEI0BATEIbHOCTEH «OTPULATEIbHBIX» COCTABHBIX YHCeJ

Ypi C, a mOC/Ie10BATEILHOCTH BCeX IMEPBLIX (MPOCTHIX) «IOJIOKHTEILHBLIX 4YHCEI pPABHA
PA3HOCTH MeX1y MOCJAeA0BATEIBHOCTbIO {pi+p2sn + 1} M CcymMMmoil BcexX «CIEKTPAJIbHO
ATITHBHBIX» T0CIeI0BATEeILHOCTEl «I0JI0KATEILHBIX» COCTABHBIX uncel Lp; C ».
Hokazamenvcmeo:
Ha ocnoBanuu teopemsl X 4 u X 5 nenaem 3axntoueHue: «llocnenoBarenbHOCTh {pi=p2+n - 1}
cozepkuT Bce «orpuuarenbHsie» [IY m CU, a mocimenoBarenbHOCTh {pi=pz+h +1} comepxur Bce
«monoxutenbHeie» [TY u CU». Teopema X 7 BepHa TOJIBKO B TOM CiIydae, €CIU MOCIEI0BATENIbHOCTH

{p1#p2+n - 1} 1 {pi+p2+n +1} comepxkar apyrue, KauecTBEHHO OTIHYHBIE oT uncen P, P, Cnu "C.
JIOTyCTHM, YTO TOCJIECIOBATEIBHOCTH {pi+pa+n - 1} u {pisp=n +1} coaepxar apyrue,

KAauecTBEHHO OTiIHYHBIe oT umcen P, P, C u "C. IpencTaBuM MX B KaHOHHYECKOH (opme mpu
mo6oM n: p1® e p e s e pe™ = Tu pr™ e o™ ps™s L« p™ + 1. B HaTypansHOM psy
KpOME «OTPHULATEIBHBIX» U «H0JI0KUTENbHBIX» [IU m CU cymiecTByroT emé yéTHble (KpaTHbIE 2) U
(mo ananorum) «ueu€tHeie» (kpatueie 3) ¢ HOA=2=p; u HO/I=3=p, cooTBeTcTBeHHO. [Ipn mobom n
B (hakTOpHAaIIe TIOCTIEeIOBATEINBHOCTH {p1+p2+n - 1} 1 {p1+p2+n +1} B KaHOHMYECKOH OopME MPUHUMAIOT
Bt pr1® e pr™ e 3™ L. s ™+ 1, a ClIeOBATENBHO HE MOTYT OBITH JACIHUTEISIME JTI000T0 U3 {P1+Pa+n
-1} u {p1*p2*n +1}. DTO MPOTUBOPEUHUT CACITAHHOMY JAOMYIIEHHUIO, IOFTOMY BEPHO MTPOTUBOTIOJIOKHOE
€My YTBEpXKJIEHHUE: NOCIIEA0BAaTEIbHOCTb {pi+P2+n - 1} conepxkut Bce «otpunarensueie» 114 u CUY, a

MOCJIE0BATENBLHOCTD {p1+P2+n +1} COMEPKUT BCe «monoxkutenpusiey [TY u CUI.I

Ha ocnoBanuu Teopemsl X7 MBI MOXeEM C(HOPMYITHPOBATD:

9" 3aK0H MepPBBIX (MPOCTHIX) YHCET:

«Iloc/ienoBaTEeIbHOCTh BCEX MNEPBBLIX (MPOCTBIX) 4HCeE]d, KpPoMe «(PYyHIAMEHTAIbHBIX»,
BO3HUKAET B COOTBETCTBHHU C OJAHOHAampaBjeHHoil ¢ynkumeit P = f(i, j, m, n), umeromeii aBe
KOHCTAHTHI 1 U 6 M YeThIpe NepeMeHHbIX, IPUHUMAIOIIMX BCEe 3HAYEHUS] HATYPAJIbHOIO PSia U
ONMCHIBAKTCA cJeayroueii gopmyJioii:

P=[{6n-1} — {( p1+ p1+pr+ 6m)+( pr+pot pre6m)+...+( pir Pit prx 6m)+H( pir pirt pr6m)+ ..} +
[{6n+1} — {( Pr=Pr+Pi+ 6m)+("pr+ prt pr+6m)+...+( Pir it prs 6m)+H( i pit prs6m)+ ..} ».

Ha Bceit COBOKYIMHOCTH BBIIIC HM3JIOKCHHBIX TCOPEM, IMOCTYJIATOB MW 3aKOHOB MbI MOKCM
chopMyITUPOBATh:
10" 3aKkoH pa3i0KeHHsT YHCTOBOH CHCTEMbI MPUPOIbI:

N=1+P+ P+ P+,Co(C +:C+3p C+Yp C

«YucaoBasi cucrtemMa npupoabl (HaTypaiabHblii psx N) COCTOUT M3 abcoiomuo nepeozo
(mpoctoro) wumeaa IMY 1; mnocaexoBarenbHocTH Pynoamenmansvuvix P MY {2, 3};

ompuyamensnvix P nononcumenvuvix P IYU; cnekmpansino adoumuensix coOCTaBHbIX YeTHBIX
2C ¢ ocHoBaHuem 2 M Heuemnvix ;Cq ¢ OCHOBAHHEM 3 4HCeN; yuxauueckux C umcesa ¢
OCHOBaHHeM 6 (IOJAMHOKEeCTBO, BXO/AsIIEe BO MHOKECTBO YETHBIX YHCEN); CUETHBIX MHOMXKECTB
0eCKOHEYHBIX CHEKmMPAIbHO A0OUMUEHBLIX TOCTe0BaTe/IbHOCTeH ompuyamenvupix Y piC M
nonoxcumensuvix Yp; C cocTaBHBIX 4mcea ¢ ocHoBanusivu ITY. Bce mocieaoBaTebHOCTH,
KpoMe MocJieI0BaTeJdbHOCTell ompuyamenvuolx U noaoxcumensvhvix 1Y, nMe0T cnexkTpajabHO
aJUIMTHUBHBIH XapakTep, TO eCcTh 00pa3ylTCcsl OT IMOCJe0BATEJbHOI0 NPHUCOEIUHEHUST K
OCHOBAHHUSIM KPATHBIX KOJHMYECTB OCHOBAHUWI, OJarogapsi 4eMy HMMeEIOT OJHO3HAYHBII
uaeHTH(pukanuonHblii npusHaxk HO/ = pi,».

DTOT 3aKOH OJTHO3HAYHO PACHICIUISET HATYPAJIbHBIN Pl HA 7 KAUeCTBEHHO Pa3InUMMBbIe
MOCJIEIOBATEIFHOCTH T10,100HO0 Tipu3Me DpeHensi, pacIIerIsIonIeit Oenplii CBET Ha 7 IIBETOB PaJIyTH.

Tak MBI OJY4USIM COBOKYITHOCTh 3aKOHOB HAaTYpaJIbHOTO Psijia, ONPEEIISIONIYI0 KaueCTBEHHO —
KOJIMYECTBEHHYIO OJIHO3HAYHOCTh KAXKJIOTO HATYPAILHOTO YUCIA M er0 (PYHKIIMOHAILHOE HA3HAYCHHE
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B 3BOJIIOLIMU OJHOMEPHOIO HEJIEIMMOIO 3TajOHa MPOCTPAHCTBA: «1- TOYKA - aTOM», SBISIOLIETOCS
YHCIIOBBIM (KOJIMYECTBEHHBIM) BbIpakeHneM o0béMa (V), moBepxHocTu (S) u mpotsvkénHoctu (L)
T000T0 00BEKTA MPEAMETHOTO (ATOMAPHOTO) MHUPA.

Jlnst Gonblei HATrJSAHOCTH Ha PHC. 2 NMPUBEAEM CTPYKTYPHYIO CXeMY HAaTypallbHOTO psiia C
YHCIIOBBIMH ITPHMEPAMHU.

N:
0,1,2,3,4,5,6,7,8,9,10,11, 12,13, 14, 15, 16,17, 18,19, 20, 21, 22, 23, 24, 25, 26, ...

' |

P= C=
2,3,5,7,11,13,17,19,23,29,31, ... | | 4,6,8,9, 10, 12, 14, 15, 16, 18, 20, 21, 22, 24, 25,
26,27, 28, 30, 32, 33, 34, 35, 36, 38, 39,
A\ 4 A\ 4 Y
12P: L C=2+2en= Pi_C — _1mod6 =
3. 4,6,810, ... ;
’ o 5 C=35, 65,95, ...

A 4

P = 1mod6 = 7 C=77,119, 161, ...
5,11, 17, 23, 29, v
41, 47, 53, ... 3C=3+3e2n= v
- \ 4 9 15,21, ... Pi+C:1mOd6:
P = 1mod6 = +~
713,19, 31, 37, 5+c725, 55, 85, ...
43, 61, 67, ... 7'C =49, 91, 133, ...

Puc. 2.

3/1ech YMECTHO NMPOKOMMEHTHPOBATH IPABOMEPHOCTh MPUMEHEHUS OHATUS «3aKoH». Co BpeMEH
YeOpimeBa, KOrJa 3aKOHOMEPHOCTh pacmpenenenuss [IU B HaTypadbHOM psay Ha3Bald
«ACUMIITOTUYECKUM 3aKOH pacHpelesieHuss MPOCTBIX YHCEI», MAaTeMaTUKH, I[OHUMAas, YTO HX
MaTeMaTU4YEeCKUE YMOIIOCTPOSHHSI HE OTPaXKaroT OOBEKTHBHBIX 3aKOHOB MPHUPOJBI, CTapaTeIbHO
n30eraloT MpUMEHEHHs TepMHHa «3akoH». KpoMe yrmoMmMsHyTOro 3akoHa, HE BBI3BIBACT JUCKYCCHUH
MIPaBOMEPHOCTh MPUMEHEHHUSI TEPMUHA «3aKOH» K elé 6-TH 3aKOHaM apU(PMETHKU: KOMMYMAamugHvle
3aKOHBl CIIO)KEHHUS U YMHOXXEHHUS, dCCOYuamueHvle 3aKOHBl CIOXEHHS W  yYMHOXEHUS,
oucmpubymusHulil 3aK0H, 3aKOH UCKTIOYEHHO20 Mmpembe2o, KOTOPBIE M0 00IbIIOMY CYETY B OOJIbIIEH
Mepe OTHOCATCA K 3aKOHaM JIOTUKM WIH, B CHIYy WX OYEBHJIHOCTH, MOTJH OBl Ha3bIBaThCS
MOCTYJIaTaMU.

B oTiinune oT «ACMMHOTOTHYECKOTO 3aKOHA PACIPENENeHUs MPOCThIX YHMCET», MPECTABICHHBIH
371eCh «3aKOH MEPBBIX (MMPOCTHIX) YHUCEID MO3BOJISIET a0COTIOTHO TOYHO BBIUMCIUTH KaK KOJHMYECTBO
qucell B IPOU3BOJIBHO 33J]aBa€MbIX AMANAa30HAX, TaK U MPOCTOE YUCIIO 0 33/1aBA€MOMY MHJIEKCY, YTO
OJTHO3HAYHO pemaet npoodiemy cootHomenust Xaoca u [lopsaka B [Ipupone. Korna ynaércs BISIBUTH
CYIIHOCTb IpeMeTa, Xaoc ucye3aeT Kak HeMo3HaHHas 3aKOHOMEPHOCTh, MO0 CUMTAETCS TIOUYTH TaK e
JIETKO, KaK M apu(mMeTnieckas mporpeccus (0Ha onepanus cloxxeHus i onpenenenus 1-ro [T4, ase
OTIEpAIINH CJIOKEHUS U OJIHA OTIepallisi CpaBHEHUS JJis onpeenienus 1-ro cocraBHoro uncia (CH)).

BeusiBunace  ¢unocodekas dpopmyna Xaoca: «Xaoc 3to Bceé€ 6e3 Bcex Ilopsiakos. Xaoc,
okasbiBaeTcs, cunraercs o ¢popmyne X = B — I1, rne X — Bce I14, o ects P, B - Bce T4 u CY, TO
ecth {6n£1}, IT — Bee «opsmkm» - Bece CU, 10 ectb YpiC + Ypi C.

P={6ntl} — {3pC + Ypi C}.

Jnst naHHbBIX B oduuuansHoM omnpeneneHnn cioBa 3AKOH mousTHii B HamieM ciydae UMEIOT
MECTO OBITH CIIEIYIOLINE CMBICIOBBIC YKBUBAJICHTHI: «MpPeAMETaAMU» - YHCIOBAas CHCTEMa MPUPOIBI
WIM KaueCTBEHHO OJIHO3Ha4yHasi 4dacTh €€ (MHoxkecTBO Bcex [IY); «cocTaBHBIMH 3JIeMEHTaAMU
AAHHOTO TNpeIMeTa» - KayeCTBEHHO pas3lUyYHble, OJHO3HAYHO MICHTU(MUIIMPYEMBIX KIIACCHI
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MOCJIE0BATEILHOCTEN; «CBOMCTBAMHU BelIei» — KaueCTBEHHbIE CBOMCTBA 3TUX IOCIIEI0BATEIILHOCTEH
U «CBOWCTBAMH BHYTPH BelW» — BCKPBHITas M30BITOYHOCTH |-I[bI M HEJOCTATOYHOCTH 1-IIBI ISt
JETMMOCTH YHCEN KPATHBIX Py B MOJOXKUTEIBHBIX U OTPUIATENILHBIX YHCIaX, 0e3 0003HAUSHUS 3HAKOB
apu(METHYECKUX JACHCTBHH Mepe]] STUMH YUCIIAMH.

Takum o00pa3om, JI0OKa3aHHBIC BHINIE 3aKOHBI B MareMaTH4ecKod Qopme 0ToOpakaroT
Heo0X0aMMoe, CyllleCTBeHHOe, YCTOHYNBOe, NMOBTOPSIONIeecs: OTHOIIEHHEe Me:xXay npeamerom P
(mocaenoBaresbHocTh Bcex IIY), wmexny cBoiictBamMu Bemeid — codyeranme B P

- +
«pyHIAMEHTAIBHBIX» P, «OTPHLIATEIBHBIX» H «I10J0XKHTEIbHBIX» ( P + "P) unces, a tak ke

MEK1y CBOMCTBAMHU BHYTPHU BelllM — «HEJAOCTATOYHOCTH 1 Il 1€JIMMOCTH BHYTPW» P yncaa Ge3
3HAKA BLIYMTAHUA Nepel HUM U «U30bITOYHOCTD 1 ISl 1eJIMMOCTH BHYTPH» “P uncaa 6e3 3HaKa
CJI0:KeHUsl mepel HUM. TakoBO BHUJCHHE aBTOpa. MareMaTH4ecKoe COOOIIEeCTBO BOJILHO HA3bIBAThH
3as1BJICHHOE OTKPBITUE KaK YroJHO, YTO HE yMaJseT 3HaYMMOCTb OTKPBITUS IJI TEOPUH YHCEN, BCEU
MAaTEMaTHKH, KaK YHHUBEPCAJbHOIO f3bIKa NMO3HaHWsA. [locrneaHuii KOMMEHTApHUil OTHOCHUTCS KO BCEU
COBOKYITHOCTH OTKPBITBIX 3aKOHOB, KOTOpBIE aBTOP BBIHYXKJEH B HACTOSIIEE BpEMsS, B CHILY
WHEPLIMOHHOCTU MATEMATUYECKOTO MBIIJIEHUS, IO3UIUOHUPOBATH UX KAK TEOPEMBI U MOCTYJATHI.

2. 4. Obnacth HAYYHOT'O U IPAKTUYECKOTO 3HAUECHUS.
Bcé ecmv uucno (atoMoB).
[Tudarop.

Hayunoe 3naueHume ompezeneHo snurpadaMu JaHHOTO ONUcaHus. B mporecce MOCTHKEHUS
MIPOCTPAHCTBA MUKPOMHUPA YEJIOBEUYECTBO JIOJHDKHO HEW30€KHO MPHUHSITH MPUPOIHBIE MEPHI OCHOBHBIX
Kateropuil ¢unocopuu — MpocTpaHCTBA M BpeMeHHM. TOJBKO MX TPUHSATHE TO3BOJHUT CO31ATh
MaTeMaTHYECKHUN armapar, NPUTroAHbIN AJIs OMMCAaHUs MIPOCTPAHCTB HAHOTEXHOJIOTHH, IPOCTPAHCTBA
XAUMUYECKUX B3aWMOJCHCTBUI MOJIEKYI, IPOCTPAHCTBA (PU3UUECKUX B3aUMOJICHCTBUN aTOMOB U (z1a
He ybommcs Komumccunm PAH 1o mkeydeHHsIM) MeEXAaTOMapHBIX MPOCTPAHCTB B3aWMOJICHCTBUS
«TOHKOW» MAaTepuH, COCTOSIIEH M3 «IIEPBOKUPIMYMKOB» BCEleHHON C aJeKBATHBIM Ha3BaHHEM
AMepsl (MEpBI BCETO).

CnenaHHo€ OTKpBITUE JIEKUT B CaMOM OCHOBAHMM MaTeMaTHKU W, IPUHHMas BO BHHMMAaHHE
KpbUIaTyio gpasy «B kaxkaoil Hayke CTOJNBKO HAayKH, CKOJIbKO B HE MaTeMaTHKW», MOYKHO CUUTATh,
4T0 00JacTh €ro NpHMEHEHHs B Hayke HeoOo3puma. C 3TUM OTKPHITHEM CTaHOBUTCS aOCOIIOTHO
SICHOM BCSI YHMCJIOBasi cucTeMa Mpupojabl. [Ipn HEM30€KHOM CTAHOBJICHHH NMPHPOJIHBIX MEp: 3TAJOHE
npocTpaHcTBa — 1 aToM yriepoja, YuciIoM KOTOPBIX MOXKHO aOCOJIIOTHO TOYHO OIpPENEINSATh UINHY,
wiomags U O0BbEM B aTOMApHO CTPYKTYPUPOBAHHOM IPOCTPAHCTBE M OSTAJIOHE BPEMEHH —
HAaMMEHBIIIEM LIUKJIE, PABHOMY BPEMEHH MPOX0KJICHHS 0000IEHHOTO IEKTPOHA TI0 TPACKTOPHH 6
aTOMOB, 00pa3yIOIINX HAMMEHBIIYI0 OKPYKHOCTb. JTaJIOHBI ABYX OCHOBHBIX KaTeTrOpHil Gpuiocopun -
MPOCTPAHCTBA M BPEMEHHM HEMOCPEICTBEHHO MpeCTaBiIeHbl B (opMyne 3aKkoHa MEepBbIX (IIPOCTHIX)
qucell B BUJE JIBYX KOHCTAaHT 1 1 6 Bcerza y4acTBYIOIIMX B CO3JaHUU BCEX MEPBBIX (IIPOCTHIX) YHCEN,
KOTOpbIE UMEIOT TOT €CTECTBEHHOHAYUYHBIM CMBICI, YTO TAKOE YHMCJIO AUCCUIIATUBHO paclpeneaEéHHOMN
MaTepUll MMEET €IUHCTBEHHBIH IIEHTP TI'PaBUTAIIMOHHBIX B3aWMOJICHCTBHIA, 4TO OOECHEYMBACT UM
KOHKYPEHTHOE TPEUMYIIECTBO 00pa30BaHUs EAMHOTO OOBEKTa Tmepea OMM3KUMHU IO  MOIYITIO
COCTaBHBIMU YHMCJIAMHM QAHAJIOTMYHBIX 3JEMEHTOB MaTepuu. MOXKHO Tojaratb, 4YTO OTKpPBITHIE
3aKOHOMEPHOCTH II0JIO’KAaT Hadajla YHMBEPCAIbHOTO $3bIKA MMO3HAHUS — MATEMaTHKU HaTypaJlbHbIX
qucel — MaTeMaTHKU TPHUPOJBI, HEOOXOMUMOH Ui TIOCTPOSHHS MaTeMaTHYeCKOro armrmapara
aJIeKBaTHOTO IIEJIOYMCIEHHOMY NPOCTPAHCTBY MHUKpPOMHUpPa (HAHOTEXHOJOTMH, MHUKPOOHOJIOTHS,
TeHHass WHXEHEpHUs, MOJIEKYISIPHBIH MHpP XHMHHU, aTrOMapHbBId MHp GU3MKH, >PUPHBIH MHP
MeTapU3MKH), MaTEeMAaTUKH, T/I€ HET HEONMpeNeNEHHOCTH OECKOHEYHO MalblX, e Her Hu 1,414...
atoma, HH 3,141... MONEKyIIbI.

Korna 3akoHOMEpPHOCTh y/IaeTcsl ONUcaTh afeKBaTHO M LIEJI0 YMCIEHHO, OHA OOpeTaeT CTaryc
Hctunael, 100 HUKOTJA HE MOXKET OBITh yTOuHeHa, kKak gopmyna bambmepa (mocrosHHas Punbepra
BBIpa)KEHA JIECITUYHON JIPOObI0 M3-32 HECOOTBETCTBUSI METPHUECKUX MEp MPHUPOIHBIM). Toraa Kak ¢
HCIO0JIb30BAHUEM JECATUYHBIX M TPAHCLEHJEHTHBIX YMCEN (CO3JAOUIMX HWIUIIO3MI0 TOYHOCTH) OHa
MO>KET IIPETEHI0BATh TOJILKO Ha Ty WM MHYIO CTENEHb IpaBAUBOCTH. OJHAKO NMPUPOJIE HET JAeia 10
MaTeMaTHKH, IPUIYMAaHHOHN YEI0BEYECTBOM C METPUUYECKUMU (YCIOBHBIMU JJISl IPUPOJIBI) MEPAMU —
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OHa BCEr/ia *KUBET M0 CBOMM BEKOBEUHBIM 3aKOHAM HEJIMHEWHOM, IEJIOYUCICHHOW MaTeMaThKu B 12-
TH KOOPJAMHATHOM, OJHOMEPHOM, CTPYKTYPUPOBAHHOM  JMCKPETHOCTHIO aTOMOB JHCKPETHO-
HeNnpepbIBHOM MNPOCTPAHCTBE, C LEJIOYUCIEHHON aTOMHONW MEpPHOCTBIO JJIMHBI, IIOBEPXHOCTH,
o0wéma u Bpemenu [2].

Kpome oOmienaydnoro 3HaueHUsi, OTKpbITHIH 3akoH [IU mmeer ompenensioniee 3HaUYeHUE B
caMoil BOCTpeOOBAHHOW 00JIaCTH HWH(DOPMAIMOHHBIX TEXHOJOTHH — OO0JACTH CO3/aHUS CHUCTEM
samutel mHpopManuu (C3M). Cyrybo maremarudeckas mpoOiema dakropuzanuu (ompesereHne
JEeTUTeNe COCTaBHOTO 4YHClia) Oblla TOJOXKEHa B OCHOBY ACHMMETPHYHBIX CHCTEM 3allUThI
uH(OpMAIINHY, TIPUTOAHOM [T ITMPOKOTO MOJb30BaHus [6]. HoBbIe MaTeMaTniyeckne 3aKOHOMEPHOCTH
no3BoJsItOT  co3gaTh C3M HOBOro TMOKOJEHWsT Ha OJHOPA30BbIX KIHOYaX M OJHOPA30BbBIX
HENEpPUOJUYECKUX TraMMax IICEBJOCIYYallHbIX YHCEJl Ha KOHEUHBIX aBTOMAaTax, YTO B HACTOSIIEE
BpeMsi cunTaercsi HeBO3MOXKHBIM [7]. Takue C3U (mpunosxenus [4, 5])0ynyT o0naaate TEOPETHUECKU
MaKCUMaJIbHOW Ha/I&KHOCTBIO U OBICTpOJIeiicTBHEM pexknMa on line [7].

KauecTBeHHast 0JTHO3HAYHOCTh KaX/10T0 YKMCJa O3BOJINIIA MPEACTaBUTh BCIO YHCIIOBYIO CUCTEMY
puUpobl (HaTypanbHBIHA psim) B BUae «/lepeBa unceny, rae [TY P oOpa3yroT «cTBOI nepeBay, YETHBIE
CY ,C u «ueu€rnpieny CY 3C oOpasyroT «mouBy», «mukindeckue» CU ¢C SBISIOTCA «KOPHIMHU
JepeBa», KOTOpbIe «mpopactas» depe3 +1 oOpasyior Bce U, a ot xaxmoro IIYU orxomar mo aBe
«BETKW» CHEKMPAIbHO A0OUMUEHBIX TIOCIIEIOBATEIBHOCTEN C «JIUCTUKAMMY -

ompuyamenvHolmu WM nonoxcumenvupimu CY. Eciu ¢ 1o3unum  COBPEMEHHOIO 3HAHUS
JOTIONTHUTE KpbuaTyio ¢pasy Iludaropa «Bcé€ ectp yucio amomos», T0 AEPEeBO YHCEN C MOIHBIM
MIPaBOM MOKET MPETeHI0BaTh Ha 3BaHME «/lpeBo mo3HaHus», n300pakE€HHOE Ha pHC. 3

Hauunaercss nmepeBo ¢ 1, Hecymeir B cebe «TeHOM» BCEHl YHCIOBOW CHCTEMBI TPUPOIBI.
[Tpucoenunenue k Hert apyroit 1 maér mepoe pynmamentansHoe 11U = 2, sBisronieecss OCHOBaHHEM
CHEeKMpaibHO a0OUmMuUEHOU TNOCIeN0BaTeNbHOCTH Y€THBIX yncen ,C = 2 + 2n um o0Opa3yroT camoe
MotHoe (50%) moJIMHOKECTBO HAaTypalbHbIX uucesl. Ha pucyHke OHU pacrosioKeHbl MOJ| JUHUEH,
coequuasomieil 1 u 2. Ilpucoegunenue emé onxuoit 1 maér Bropoe dyHmamenrtanbhHoe [MY = 3,
SIBJISIIOLIIEECS] OCHOBAHUEM CHEKmpaibho adoumuenou nocienopatenbHoct ¢ HOJ = 3 neuémmuwix
yucen ;C =3 + 3*2n.
Onu 00pa3yrot BTopoe 1mo MomrHocTH (16,666...%) MOAMHOKECTBO HATypaILHBIX YUCEN U HA PUCYHKE
OHU 3aHUMAIOT CEKTOp MEXIy JUHUEH, coenuHsmomer 1 ¢ 3 u auHueH, 3a KOTOpOM HadyMHAETCs
00JacTh YuKIUYecKux 9UCeN, OJHOBPEMEHHO KPATHBIX 2 U 3, TO €CTh KPAaTHBIX 0.
Uucna xpatHble 2 uW 3 SBISAIOTCS MUTATEIBHOW «IOYBOM» MPOW3pACTAaHUs JepeBa YHCeN, a
[UKIMYECKHE YNCIIa, KpaTHBIE 6 00pa3yIoT «KOPHEBYIO CUCTEMY» JepeBa, O1aroaaps KOTOpPOil MOXKeET
pactu «cTBOJ» AepeBa u3 [IU. Tak mepBoe HUKIMUECKOE YHCIIO, IPoXoas uepes 1, oOpasyer mepBoe
ompuyamenvroe I = 5 mnyréMm BeluuTanus | u nepBoe nonoxcumenvuoe 14 = 7 nyrém
npucoeauHeHus 1.
Ot kaxzgoro oOpa3oBaHHOrO TakuM oOpazoMm [IY oTXomsaT 1Mo 1BE «BETKW» CHEKMPANbHO
a0OumuEHbIX MOCIEN0BATEILHOCTEN:

¢ HOJI = 5, kotopast o6pazyer npu m =0, 1, 2, 3...

- mo dopmyne 5 C = 5%7 + 5%6m ={35(5*7), 65(5*¥13), 95(5*19), ...} mocCNEIOBATENLHOCTS
«OTPULIATEIBHBIX» COCTABHBIX YUCEI - JIUCTUKOBY;
- mo dopmyre 5+C = 5*5 + 5*6m ={5(5*5), 55(5*11), 85(5*17), ...} mocrnenoBaTeIbHOCTh
«TIOJIOKUTENBHBIX)» COCTABHBIX YHUCEN - «JIUCTUKOBY;

¢ HOJI =7, kotopas o6pazyer npu m =0, 1, 2, 3...

- mo dopmyne 7 C = 7*11 + 7*6m ={77(7*11), 119(7*17), 161(7*23), ...} mOCNEIOBATENLHOCTS
«OTPULIATEIBHBIX» COCTABHBIX YHCEI - JINCTUKOBY;

- o dopmye 7+C = T*¥7 + T*6m ={49(7*7), 91(7*13), 85(7*19), ...} mMOCIENOBATEIHHOCTH
«TIOJIOKUTENBHBIX)» COCTABHBIX YHUCEN - «JIUCTUKOB.

TouHo Tak ke (TONBKO C APYrUMH KOd(pPHUIHMEHTaMH, onpenenéHHbIMU 1o Gopmynam 11, 9 u 10)
oOpasytotcst «ctBosioBeie» I[TH nmo Geckoneunoctu (dopmyna 11) u, oTXonmsAIHME OT HUX «BETKID»
CIIEKTPAJILHO aJIUTUBHBIX TOCIIE0OBATEIBHOCTEH COCTABHBIX YHCEN — «JIMCTHKOBY 10 OECKOHEUHOCTH
(popmynet 9 u 10).
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«/IpeBo mo3HaHUD»
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Kpyroo6opoT BemiecTs B mpupoae MOKHO MPOMUTIOCTPUPOBATH HAa MPUMEPE «IAJCHUS» HA «ITOYBY»
OJTHOTO «IHUCTHKa» - uncna 25. «[lamas» Ha «mouBy» M3 YETHBIX U HEYETHBIX YMCENl, OHO 00pa3yeT
KpatHoe 6 mukimueckoe uucio 150 (25*%6), xoropoe, «mpopactas» depe3 1, Ha€T KU3Hb HOBBIM

«cTBONOBEIM» 11U ompuyamensnomy 149 u nonoycumenvuomy 151. Mo OTKPBITBIM 3aKOHAM
HaTypainbHOTO psana (dopmynsl 9 u 10) oT kaxmoro BHOBb oOpazoBaHHoro IIY oTxomsr mo aBe
«BETKW» CHEKMPAIbHO A0OUMUEHBIX TIOCIIEI0OBATEIIBHOCTEM:
¢ HOJI = 149, xotopas obpazyer ipu m =0, 1, 2, 3...

- 10 hopmyrie 149 C = 149*167 + 149*6m ={24883(149*167), 25777(149*173), 26671(149%179), ...}
MIOCJIEJOBATEIBHOCTD «OTPHUIATEIbHBIX» COCTABHBIX YHCEI - JINCTUKOBY;

- 1o opmyre 149+C =149*149 + 149*6m ={22201(149*149), 23095(149*155), 23989(149*161), ...}
MIOCJIEOBATEIBLHOCTD «I10JI0KHUTEIIBHBIX» COCTABHBIX YHUCEN - JIUCTUKOBY;

¢ HOJI = 151, kotopas obpazyer npu m =0, 1, 2, 3...

- 1o opmyne 151 C = 151*%137 + 151*6m ={20687(151*137), 21593(151*143), 22499(151*149), ...}
MIOCJIEIOBATEIBLHOCTD «OTPHUIATEIbHBIX» COCTABHBIX YHCEI - JINCTUKOBY;

- 1o gopmyIe 151+C =151*151 + 151*6m ={22801(151*151), 23707(151*157), 24613(151*163), ...}
MIOCJIEIOBATEIBHOCTD «I10JI0KHUTENBHBIX)» COCTABHBIX UHCEI - «JIUCTHUKOB.

Kak Bugum Bce cocTaBHbIE YKCIIA, KOTOPBIE MOXKHO MOJIYYUTh YMHOKEHUEM, TIOJIYJatOTCs CI0XKEHUEM
pi*6 C MOCTOSIHHBIM WIECHOM D;i*K; CHEKTPAIbHO aJJIUTUBHOM MOCIIEIOBATEIILHOCTH C OCHOBAHUEM i,
YTO MO3BOJISIET CO3JaTh JIMHEWHBIN reneparop [T noapsia.

OTKpBITBIE 3aKOHBI SIBJSIIOTCA  «a30yKoi» BEYHOro s3blka Npupoabl. [l mocTmwkeHus
(GbyHIaMEHTAJILHOTO YPOBHS MAaTE€pPHH: TMPOCTPAHCTBA HAHO - MHpPA, MOJEKYISIPHOTO MPOCTPAHCTBA
XMMUH, aTOMApHOTO MPOCTPAHCTBA GU3UKU U SPUPHOTO MPOCTPAHCTBA META(DU3MKH HA ITOM SI3BIKE
MPUPOJIBI, HAYYHOMY COOOIIECTBY MOTPeOyeTcsi BBECTH €CTECTBEHHOHAy4HbIE (IIPHPOJHBIC) MEPHI
MPOTSHKEHHOCTH, BPEMEHHU U SHEPTUH.

[TocTrkeHue 3TOro fA3bIKa MPU3BAHO MOJIOKUTH HAYAJIO MPEOJOJICHHS KpU3UCa €CTECTBO3HAHUS
MyTEM IEIOYMCIIEHHOTO OMUCAHUS TIPOSBICHUH TPUPOIBI, KOTOPBIE B 3TOM Cly4ae OOpeTyT craTyc
Hcrunbl (Hanpumep, popmyna banemepa), uto u OyaeT sIBJAATHCA 3aJa4veil HAYYHOr0 MO3HAHUSA B
3-eM ThICAYCICTHH.

IepcnexkTuBbl pasBuTusa MaremaTtuku Ilpuponsl.

«O, CKObKO HAM OMKPLIMULL YYOHLIX

T'omoeum npoceeujenvs gex

U onvim - coln owub60oK mpyouwix,

U zenuii - napadoxcos opye,

U cnyyaii - 6oe uzobpemamernwvy.

A. C. ITymkuH.

HoBasi mapagurma MHpOBOCTIPHSTHS, OCHOBAaHHAs Ha TMapajurmMe JUCKPETHO-HEMPEPBIBHOTO

MPOCTPAHCTBA M BPEMEHH, OTKPHIBAET Iepe] HAayYHBIM COOOIIECTBOM TOMCTHHE HE0003pHUMBbIe

nepcnekTuBbl [lo3Hanms. DopMaT AOKIana HE MO3BOJISIET CTONb JK€ IMOJAPOOHO M JIOKa3aTeIbHO
OTHCATh UX. 3/1€Ch MTO3BOJIUTENHHO JIUIIH KPATKO MX 0003HAYUTD.

1. EcrecTBeHHOHaY4YHbIe¢ QYHKIHUH.
1.1. DYHIJAMEHTAJIbHBIE MATEMATUYECKUE ®YHKINMN..

1.1.1. ®yuknus T.
B Hacrosimee BpeMs 7T CUMTAeTCs MAaTEMAaTHIEeCKOM KOHCTAHTOM — TPAHCIEHIEHTHBIM YHCIIOM

T =3,1415926535897932384626433832795028841971693993751058209749445923... ... ....

OHO BepHO AJIs IBYX IPEJICTaBICHUN: TPAEKTOPUH BPAILEHHUS] U OTHOLIECHUIO JJIMHBI OKPY>KHOCTH
Bcenennoii k e€ nuamerpy. Ilo MmeTkomy u obpa3zHomy BeipaxkeHuto [lackans: «Bcenennas — cdepa,
LIEHTP KOTOPO# Be3Jie, a mepudepust HUTe». beCkoHeuHBIH «XBOCT» 3TOTO MPECTABICHUS aJIeKBAaTCH
onpenenenuro Ilackamsa. KapruHa pe3ko MeHseTcs, KOrjga Mbl IEpEXOJUM K pPacCMOTPEHUIO
peajibHOI0 WUACAIBHO Kpyrjaoro mapa. Eciam ¢ Takoro mapa MBICIEHHO CHUMaTh OOOJIOYKY 3a
000J1049K0# 13 1 CII0st aTOMOB, TO MBI B KOHIIE TIOJIy9MM HAaUMEHBIIHWHA map u3 13 aToMoB, cedeHue, 1mo
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IMaMeTpy KOTOpOro M300paskeHO Ha puc.l. JIMHa OKPYKHOCTH COCTOUT M3 O-TH MEXKIIEHTPOBBIX
paccTossHUN (paBHBIX AMAMETPy aTOMOB), a JUAMETp — U3 2-X MEKLEHTPOBBIX paccTOSIHUM. Uemy

paBHO T peanbHOTO Kpyrioro tena? 7 = 6/2 = 3! Ilpu yBenwueHHH KoJM4YecTBa 00OJIOUEK T
coxpansier cBoé€ 3Hauenue! [Ipu 2-x obomoukax — 12/4, npu 3-x - 18/6, npu 4-x - 24/8, npu 5-t1 -
30/10, mpu 6-tu - 36/12 u T.n. JJo 7 000J0OYEK OKPYNKHOCTH BBIPOXKIAETCS B HIECTUTPAHHUK WU
MOSIBJISIETCSI BOBMOKHOCTh B CETMEHTE OINMCAHHON OKPY)KHOCTH pa3MecTuThCs emé mo 1 aromy Ha

TpaHd, TO €CTb 7T CTaHOBUTCS paBHbIM 48/14 = 24/7 = 3,42857142857 ! Ilpounsomeén
KauecTBeHHBIN ckavok! «[lw» cTamo mppanroHAILHBEIM YHCIOM Ha 7-oi obonouke! Ha crmemyromux
000JI0YKaX TOSBIISETCS BOBMOKHOCTh B CETMEHTAaX OMUCAHHON OKPY)KHOCTH Pa3MeCTUThCA emé mo 1
WIA 2 aTOMOB Ha TPaHH W MO0 MEpE YBEIMYECHHS N - YHCJa aTOMOB, YYaCTBYIOIIUX B 0Opa3OBaHHUH

peaTbHOM OKPY>KHOCTH, T OJIarornoiydHO YCTPEMIISETCSI K CBOEMY TpaHCIeHIeHTHOMY 3HaueHuto! Tak
BCKpBUIACh MPUPOJA TPAHCIECHICHTHOCTH: (PYHKIMS ILEJOYMCICHHBIX OTHOIIEHUH C yJacTHEeM B
3HAMEHATEJIC «IPOCTBIX» YHCENT MPU YCTPEMIIEHHH N— OO BBIMJISITUT KaK HeompenaeaéHHast
KOHCTaHTAa!

B 1ocTOoBepHOCTH H3II0KEHHOTO MOXKET YOeOWThbCS KaXAblif, KTO BO3BMET Ha ce0s Tpy.
HECJIOKHBIX T€OMETPUICCKUX TIOCTPOCHUN U pacdy€roB 1o popmyrie TpeyroipHuka [Tudaropa.

1.1.2. ®yuknus €.
AHanornyHas HMCTOpPHUS TPOM30INIA W C OCHOBAaHHWEM HATypalbHBIX JorapupmoB €. Mwmeercs
HECKOJIBKO (HOPMYJ MPEACTaBICHUS «ACHMOTOTHYECKOTO 3aKOHA PACIpENeNIeHUs] MPOCTBIX YHCEIN:

T(x) = x/(Inx — 1,08366) Jlexannpa; «Li x - «uHTerpambHbIM Jorapupmom» ["aycca; 7(x) = x/Inx
Anamapa u Jle Bane-Ilyccena. Hu o1Ho 13 HUX HE 1a€T TOYHBIX BBIYUCIICHUM, O YEM CBUJIETEIHCTBYET
tabmuma Ne2, rje B mATOM CTOJIOIE MTPUBEICHBI pealIbHbIE KOJIMYECTBA «IIPOCTHIX YHCEI».

Lix
X 71(x) = x/(Inx-1,08366) | (1O OMYOMMKOB. | 71y = /Iy 7(n) " =n/In n
JTAHHBIM)
10° 8 (+4) 23...(-2) 4
1072 28 (+3) 29 (+4 ) 21,7... (-3) 25
10°3 171 (+3) 178 (+10 ) 144,7...( -23) 168
10°4 1230 (+1) 1246 (+17) 1085,7...(-143) 1229
105 9588 ( +6) 9630 (+38) 8 685,9...(-906) 9592
10%6 78 543 (+45) 72382,4...(-6 116) 78 498
10°7 665 140 (+561) 620 420,6...(-44 158) | 664 579
108 5 768 004 (-535305) 5428 681,0...(-847628) | 6 303 309

CrpemiieHne UMETh YHUBEPCAJIbHYIO KOHCTAaHTY Ha BCE CIIy4ad ChIPajo C MaTeéMaTHKaMH 31O
IIYTKY: OHM HE CMOIVIM YBHUJETh €CTECTBEHHOHAYUHBI CMBICI OCHOBAaHUS HaTYpaJbHBIX
norapu¢moB. [IpormopiimoHanbHbIe CUCTEMBI CYMCICHUS M, COOTBETCTBEHHO, MPOMOPIIMOHAIBHOE
MBIIIJIEHUE OKa3aJUCh HEAJeKBATHb HEIMHEWHOMY cuuclieHuto I[Ipupoasl M HEIMHEHHOMY
XapakTepy MOBEJIEHUsI €, KOTOpast ABJISCTCS HEIMHEHHOW AUCKPETHOH (DYHKIMEH IeIOYNCIICHHBIX
OTHOIIEHWH YHCIa y4acTBYIOIIMX BO B3aMMOJEWCTBUM 3JIEMEHTOB CUYETHOTO MHOXKECTBA N K
KOJIMYECTBY «IPOCTBIX» 4Hcel B 3TOoM uHTepBane {1, 2, ..., n}! Jlig NOBBIIEHUS TOYHOCTHU
BBIYMCIICHUH MPHU PELICHUH NPAKTUYECKUX 3a7a4 HE CIETyeT MPUMEHATh KOHCTaHTy € = 2,718...,
CO3JIAIONIYI0 WJUTIO3UI0 TOYHOCTH TPH YBEIWYEHHH pa3psIHOCTH JecaTUdHor apobu. C
oTKpeITHEM «3akoHa [TY» mosiBHIach 0OBEKTUBHAS BO3MOXKHOCTH 110 PEAIbHBIM IIEJI0YHCICHHBIM

*
orrHomenusM 7T(n) = n/In n permath 06paTHYIO 3a7auy: ONpENENITh TEKyIee 3HAUCHHE (YHKITHH

OCHOBaHUS HATYpPaIbHBIX JIOrapupmMoB € (HOBOe O00O3HAYEHME) JUIS JKEJTaeMOr0 HHTEpBasa
BBIYHCICHUH N W BBUUCIATH [IY ¢ HyXHBIM HHIEKCOM Pi. I HISHTH(PUKAIMA OCHOBAHUS
HATYpPaJIbHBIX JIOTapU(PMOB, HCXOS U3 (PYHKIMH LEIOYUCICHHBIX OTHOIIEHUH n/In n, TO eCTh
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n/m(n)

¢ = f(n, m(n)) HE0OGXOAMMO BBECTU HOBBIE 0003HAUECHUS & =N U, COOTBETCTBEHHO, BMECTO
Inn — It n. Tenepp MBI MOKEM MOJTYYUTHh UCTUHHOE OTOOpaKeHNE «ACHUMITOTHYECKOTO 3aKOHA

[M9» 7(n)=n/lt n u hopmyny onpenenenus 3naderus [1U ¢ nuexcom pi=isIn i
1.1.3. ®yukuus @ (30/10T0€ ceueHue).

CucrtemMHass omuOKa MPONOPIMOHAIFHOTO MBIIUICHHUS] TMPOSBUIACH W B TPUBEIACHUU BCETO
MHOT000pa3usi OTHOWIEHHH uucen DPuOOHAYYM JUII KOHKPETHBIX 3HAUCHHH HHTEPECYIOIIETro
JMana3oHa BBIYMCICHUH K YHUBEPCAIBbHON KOHCTAHTE JUISI BCEX CIy4aeB U, COOTBETCTBEHHO, K
TPAHCLEHCHTHON HEONPEAEIEHHOCTH 3TOM KOHCTAHTBI

@ = (1+5%)/2 = 1,6180339887498948482045868343656... .

K gemy npuBoauT MOA00HAS MHTEPIPETALIUS OMHOUIEHUS 30710M 020 Ce4eHUs, PACCMOTPUM Ha
npuMepe.

Ecim MBI XOTHM CHpPOEKTHpPOBATh TapMOHMYHBIH pa3Mep TEJIEBH3MOHHOTO KajJpa UM BO3BMEM
BBICOTY B 9 YCIIOBHBIX JUIMH, TO TI0 OMHOUIEHUIO 30J10M 020 Ce4eHUs Mbl TOJKHBI OTIPEJEIIUTh €ro
nnuHy B 9:1,6180339887498948482045868343656 = 14,562305898749053633841281509291?

[To HEOOBSICHIMBIM TTPHYUHAM 3aJI0XKIIH cTaHAApPT 9/16. B TO ke BpeMs CyIIECTBYET peajibHoe,
a He TPAHCIICHJICHTHOE OMHOuleHUe 3010m 020 cedenus s nanHoro ciydas F4/Fs = 3/5 = 9/15!

Jlpyroii mpuMep HealeKBaTHOW WHTEPIPETALUN OMHOUIEHUE 30710M020 ceueHus OyneT
npuBezeH B pazzaene 3.2.1

B cuiy HEBO3MOKHOCTH B OZJHOM CTEHJIOBOM JIOKJIa/ie MTOJAPOOHO M3JIOKHUTH BCKO COBOKYITHOCTD
MEPCHEKTHB, OTKPHIBAEMBIX IapaJuIMON JTUCKPETHO-HEMPEPHIBHOTO TPOCTPAHCTBA, aBTOP
BBIHY)K/ICH TOJIbKO 0003HAYUTh UX Ha3BaHMS, 33 HCKIIOUEHUEM pazzena 2.4.

1.2. DUNMYECKUE. ®YHKIINUA.
1.2.1. ®opmyna banemepa.
1.2.2. apoBas pyHKITHS.
1.3. BUOJIOTUYECKUE. ®YHKIUUN.
1.3.1. ®ynukuus [udaropa-Oudonaqyn.
1.3.2 buonoro-maremaTH4ecKkoe OCHOBaHUE MOHATHUS «['apMOHU».

2. Pemienne ThICSYeJI€THUX M BEKOBBIX 3a/1a4.
2.1. Tpucekuus yria B peajlbHOM IPOCTPAHCTBE.
2.2. BO3MOXHOCTh KpaTHOTO YBEJIMUEHUS KyOa.
2.3. KBagpatypa kpyra B pealbHOM IIPOCTPAHCTBE.
2.4. T'unorernueckoe J0Ka3zatenbcTBO MeTogoM Depma ero Benukoit Teopemsi.
7.1 oka3aTenbcTBO Bestukoii Teopemsl @epma Ha 1 cTpanuile.

Hcmuna ne mooicem nosgonume cebe Oblms CLOMCHOU.
1. ®epma.
IIpeamoya

B nacrosiiee Bpemsi cuuraetcsi, uto nocienuss reopema Gepma nokazana Ouapro Yainzom Ha 150
CTpaHMIIAX MAaTEMaTHYECKOTO TEKCTa, UCTIOJIB3YIOLIET0 MOCIETHIE TOCTKEHUS Pa3IMYHbIX pa3/eioB
BbICIIE MareMaTHKH. K cOXajIeHHIo TOJIBKO JAECATKH MPO(ECCHOHATBHBIX MAaTEMATUKOB B COCTOSIHUN
MOHATH ATO JOKAa3aTeNbCTBO. M naxke WX MpHU3HAHME W COBIAJCHWUE C TMPABWJIBHBIM OTBETOM HE
O3HAYaeT, YTO OHO KOPPEKTHO, XOTS, CYAS IO PE3YNIbTaTy, «CTPOTO MaTeMaTHYECKH IOKa3aHOY.
JIroboe yMOINOCTpOEHHE M 3aKIIOYeHHe B 001acTH OECKOHEYHOCTH HEKOPPEKTHO, TaK KaK TaMm
BO3MOXHO TOJIbKO aCHUMITOTHYECKOE paBEHCTBO '~", a Kakhe Ka3yChl NIpPHU 3TOM IPOUCXOIIT,
MOKa3bIBACT MpHUMEp BBIYHCICHHS C jomymeHuem O(n/logn) MHUIMOHHOTO «IIPOCTOTO» YHCIHA,
npuBegeHHoro B kHure R.L. Graham, D.E. Knuth, O. Patashnik. CONCRETE MATHEMATICS.
Brraucnenue no ¢opmyne 9.48 maer umcno 15631363,6 , a peadpbHOE€ MUIUIMOHHOE MPOCTOE YHCIO
paBHo 15485863. Takum oOpa3zom, 3Ta "He cCymecTBeHHOCTH", copstanHas 3a O(n/logn) wu
MO3BOJIMBINASI IOCTABUTH CUMBOJI «=» CTPOTO PaBHO, COCTABIsET Oosiee 145 ThICSY HATYpaTbHBIX HIIN
6osee 10 TeIcSY MPOCTHIX yncen! Beraucinenuss MUIITHAPAHOTO, KBAAPHWIITHOHHOTO U T. JI. «IIPOCTOTO»
qHcia HE CMAcaloT IOJIOKEHHUS T. K. TaM «HE CYIIECTBEHHOCTh)» OIIMOKH, YMEHbIIAsCh B %, B

a0COTFOTHOM 3HAaYeHUH OyJIeT TOJIBKO BO3PACTaTh!
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Jlnst Toro 4toObl MpEeTeHAOBaTh Ha OTKPBITHE Jl0Ka3aTenbcTBa camoro depma, HEOOXOIUMBI 3
YCIIOBUS:
- 00BSICHUTH CyTh 03apenust depma;
- HCIIOJIB30BaTh TOJILKO 3HAHUS 17 Beka;
- 00BbeM JI0Ka3aTeNIbCTBA JOJDKEH HEMHOTO MPEBBIATh MOJS KHUTH «Apu(METHKa»
Juodanra.
MosxHOo monaraTh, YTO, HE YMECTHUBILEECS HA MOJIIX KHUTH JI0Ka3aTeIbCTBO, MOKET YMECTUThCS Ha |
crpanuie. Tak naBaiite monpoOyeM "o3apuTbes" U HaMKMCaTh TOKa3aTEIbCTBO BMECTE.
Beeoenue.
IIpupooa 2o6opum ¢ Hamu A36IKOM 2e0MeMmpPuuU.
I'. Tanuen.
Jnst Toro 4ToOBI BOCCO3/1aTh M TMOHATH "o3apeHue" depma HET HEOOXOAMMOCTH NpHUOEraTbh K
pa3NMYHBIM pa3liesiaM BbICHIeH MaremaTtuku. Jliast 3Toro HeEoOXoauMo OoOpa3HO BOCCOEIWHUTH
HarJITHYI0 TEOMETPUI0 M aJeKBaTHO oToOpakaromue e¢ oOpa3bl aOCTpaKTHBIE anreOpanyecKue
cooTHommenust. [To-BuguMomy, riisiist Ha ypaBaenune X' + V' = W" u ObITasiCh MOHATD, TIOYEMY TIPH N
= 2 ypaBHEHHE pa3peliuMo, a Ipu n >2 — Hepaspemumo, OH ourytun O3zapenue: «J/la Benp 31O
[Mudaropossr mmrans!!!!». To ecTh B €ro CO3HaHUM COENMHWINCH KOJUYECTBEHHBIN B3I
[EJIOUHCIICHHON anre0phl C KAUeCTBEHHBIM «B3TJISIOM» F€OMETPUH, KaK 3TO MPOUCXOANUT Y YeJIOBEKa,
KOTOPBIH, TISAS B CTEPEOCKOI, COCAMHSET IUIOCKHME HM300pakeHUsl JIEBOro M mpaBoro kaapa. Kax
TOJIBKO 3TH HM300paXEHHUS COENMHSIOTCS B 3PUTEIBHOM aHAJIM3AaTOPE MO3ra, YeJOBEK HCIBITHIBACT
«MUHHU 03apeHHe» - BO3HUKaeT OOBEMHOE BHJICHWE W WJUIIO3Ms TOMAJaHus B HM300paXEHHYIO Ha
cTepeornape pealbHOCTh HACTOJBKO BOCXHTHUTENBHO HEOXKHJIAHHA, YTO PEe(IEKTOPHO MOJIHUMAETCS
pyKa, 4TOOBI 3aIIUTUTHCA OT IETSAIIMX» Ha HEro OpbI3r BoJbl (Ha ¢oTorpadusx OHU, €CTECTBEHHO,
«BHCAT B BO3JyXe»). A nanbllie BCE€ MPOCTO, TaK K€ IPOCTO, KaK MPOCTO I'€HEPUPOBATh TOJIBKO
IIPOCTBIE YMCa MOJPSA, OTKPBIB IOCHIE CBOEro o3apeHus «CTpyKTypa peaJpHOTO OJHOMEpHoro 12-
KOOPAMHATHOTO MPOCTPAHCTBA» (POpMYyITy, KOTOpasi 3TO Mo3BoJIsieT nenath! OTKPBITH TaKkyro GOpMyITy
IIpU OJHOCTOPOHHEM KOJINYECTBEHHOM WJIM Kaue€CTBEHHOM IOJXOJ€ HEBO3MOXHO, YTO IMOKa3bIBacT
BCSl ICTOPHSI MAaTEMaTHKH, OCHOBAHHOM HAa aKCMOMATHUKE HJICATbHOTO (a0COIOTHO MYCTOTO, a MMOTOMY
U HEpeaJbHOI0) MPOCTPAHCTBA WM MOSIBUBLINXCSA B 20 Beke MoJeNeil TMCKPETHOTO MpOCTpaHCcTBa. B
¢u3uke HayyHoe cooOmecTBO B Havaje 20 Beka pa3feniyioch Ha JBa HENPUMHPUMBIX Jlareps:
CTOPOHHUKOB KOPITYCKYJSIDHOW UM BOJIHOBOW Teopuil cBeTa. «llpaimch, [panuch, MOKa HeE
CPaBHSUINChY», KOTJa MOHSJIH, YTO 3TO JBa HEOTHEMJIEMBIX CTOPOHBI OJIHOM M TOM ke Menanu. [lpumina
1I0pa MOHSATh, YTO HEMPEPBIBHOCTh U JUCKPETHOCTH €CTh JIBA HEOTHEMIIEMBIX CBOMCTBA OJJHON MeIalln
— pEaJbHOTO JTUCKPETHO-HEMPEPHIBHOTO IMPOCTPaHCTBA. TONBKO BCTaB Ha MO3ULUU JIUCKPETHO-
HENPEPBIBHOIO MPOCTPAHCTBA, YEJIOBEUYECTBO CMOXKET «pa3rOBapUBaTh» C MPUPOJON U UMETH IIAHCHI
IUISL TIOCTIDKEHHSI UCTMH Ha YPOBHE MHKPOMHpA: B HAHOTEXHOJIOTHAX, MHUKPOOHMOJIOTUH, XUMUHU WU
¢u3uke, rae Tak HE XBaTaeT MAaTEMaTHUYECKOTO alrapara, aJeKBaTHOTO pealbHbIM MPOCTPAHCTBY U
BpEMEHMU.

Jloka3zareabCTBO.

HcTuHbl nyunie BCero WCKaTh y HCTOKA, a HE B OKEaHE KOJMYECTBEHHBIX acIeKTOB OECKOHEYHO
Oonpmx creneHei. [loaToMy mpocjieum 3a Ka4eCTBEHHbIMH M3MEHEHUSIMH, €CJTH MCHSATH YMCJI0
(K0JIN4eCTBO) B CTEMEHHU N areOpandeckoro ypaBHEHUs?

Yro reomeTpudecku mpeacrasisier Gpopmyna, korman =1, to ectb X +Y =W?

Haneroch, HE mpuaércs MOJTO ITymMarh, 4TOOBI MOHATH, 4T0 X, ¥ U W - 3TO mpsiMbIe JIUHUH,
COCTOSIIIIME W3 PA3HOTO KOJMWYECTBA TOYeK (dwcen)™, JUIs CIOKEHUS KOTOPBIX IOCTATOYHO OJTHOM
KOOPJIMHATHOM OCH, XOTUTE X, XOTHTE Y.

* - Iloxa uenogeuecmeo He 0co3Haem, Ymo yuciom 1 Hyd’HCHO 0003HAUAMb HAUMEHbULUL HeOeaUMbLI
aemMenm 100020 CHUeMHO20 MHOMNCECmed, a O 2e0MempUUecKko20 MHONCeCmEd Mo MOUKd,
umerowas mpu mepuvl (L, S, V), bnacooaps uemy u3 uucia mouyek-amomo8 S03HUKAIOM UMeruue
NOBEPXHOCMb TUHUU, A U3 UMEIOWUX «MOIWUHYY NOGEPXHOCMEU B03HUKAIOM 00bEMHble mend, U,
maxkum o0o6pazom noumém ucmumusl, Komopwvie Ilughacop eHywan ceoum yuenuxam, peanusys
Gunocouro KauecmeeHHO-KOIUYECMBEHHO2O eOUHCMBA MAMeMamuyeckux 00beKmos, UCmUHbL,
KOmMopbwle U NO380IUNU CHOPMYTUPOBAMb eMY 00 CUX NOp He NOHAmMYIo Ppasy. «Bcé ecmb uucnoly.
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[Tpu reomeTprueCKOM BUACHUHU YpaBHEHHMS, KOT/Ia N = 2 JJIsl MOCTPOEHUS KBAJIPaTOB HEOOXOJAUMO
HCIIOJIb30BATh YK€ JIBE, UMEIOIIUECS B JICBOM YaCTH YPaBHEHUS, KOOPAMHATEI X U Y, ¢ T€M, 4TOObI
nocTpouTh B Tiockoctu “Tludaropossr mransr”. Xopomo. A Kak ke MOCTPOUTh Ha IIIOCKOCTH JIBYX
neKapToBbIX KoopauHaT X m Y kyOsl X° # Y??? AGCONIOTHO SICHO, 9TO HH KyObl, HH, YK€
MPOHHYECKH HA3BaHHbIE HM, X@  «KBAAPATO-KBAAPATh», HH X «KBAaJPATO-KYOBD», HH
(acuMnTOTHYECKOE PAaBEHCTBO HE TpeOyeTcs, YTOOBI MOHATh, YTO XUMEPHI B JIFOOOH CTENIEHH HE MOTYT
CYIIECTBOBATh B IUIOCKOCTH). Ha aToM depma 1 3akoHYMIT OBl CBOE T0KA3aTENBCTBO.

Ecnu 661 0H MOT 000HTHCH 0€3 KOMMEHTapUeB — JOKa3aTEIbCTBO YMECTHIIOCH OBl M HA TIOJISIX KHUTH.

MOHO HaJesaTbCs, YTO OOBEKTHUBHBIA YMTATENb COYTET BBHIMOJHEHHBIMH BCE 3 YCIOBHUS, YTOOBI
IIPU3HATh THIIOTE3Y OTKPBITHS JOKA3aTEIbCTBA caMoro depma npaBoOMEpHO.

BbiBOABI, OCMBIC/ICHHE, IPOTHO3.

s moeo umobvl paseHcmBo 8bINONIHALOCH NPU N = 3, MO eCMmb 0Jis1 HOCMPOEeHUsL Ky008, Heodxoouma
mpemus Koopounama Z , Ho mozoa nosensemcs « Teopema Diinepar: X +V+7 =W, Komopas
cuumanacy eepHou 0o 19872. Toeoa Haym Onbkuc o00OHaApyscunl MHOHCECMBO «UCKIIOYEHULLY,
nanpumep 95 800 + 217 519 + 414 560" = 422 481°. O6wsacnums maxoii paxm mosxcro vacmmvimu
cosnadeHuamu mouex 8 ceomempuu Eexiuoosa mpex koopounamnozo (uoeaibHo2o) npocmpancmea u
8 eeomempuu peanbHoco 12-mu KoOpOUHAmMHO20 (2eKCA2OHANbHO20), ChepuiecKkoeo npocCmpaHcmaa.
Ha cemu u3 cynepxomnviomepog MmodxcHo 0yoem OOHAPYHCUMb HeCcUemHoe KOIUYeCmeo Xumep
udeanvrozo npocmpancmea euda X, X°, ... X" & o6nacmsax n> 6*10°6, 7, ... ,n coomeemcmeenHo,
Komopvle 0y0ym y0081emeopsims YCI08Usl mpex KOOPOUHAMHO20 YpaeHeHus Juiepa, HO HA 08yX
KOOPOUHAMHOU NIOCKOCMU ypagHeHus meopemvl Pepma >3mu Xumepvl NOABUMBCS He MO2YM U Npu
n— oo,

3. IIpakTH4yecKkne NPUI0KEHHUSA.

3.1. Kpunroaorus.
3.1.1. Co3nganne «MexayHapOJHOTO OaHKA TPOCTBIX YHCEI.

3.1.2. UnpekcHas cucrema 3aiiuThl HH)OpPMAIHH.

3.1.3. Cuctema 3amuThl epeaadn HHGOpPMAIMK Ha OCHOBE T€HEPaTopa «OJHOPA30BOM JIEHTHD»
a pexume «on liney.
3.2. Teopusi rapMOHUM.
3.2.1 Tapmonus 3Byka (Poccuiickuii My3bIKaJIbHBIN CTPO).
3.2.2 Tapmonus usera (Mex1yHapOoIHBIM CTaHJAPT TAPMOHUYHBIX 1IBETOB).
3.2.3 T'apmonus ¢opmsl (KoMmbroTepHbIE TPOTPAMMBI TSI TU3AIHEPOB U apXUTEKTOPOB).
3.2.4 O0némHas (paxTagbHas My3bIKa.
3.3.Teopust 3peHus.

3.3.1. 3axonsi 3peHus (11 HEM3BECTHBIX 3aKOHOB).
3.3.2. JlmarHocTHueckas ammaparypa.
3.3.3. TexHO0NOrus BOCCTAHOBIICHUS 3PEHUSI.

3.3.4. TexHonorus 00bEMHOTO 3pEHHs Ha OOBIYHOM JTUCIIIIEE UITH SKPaHe.
3.4. Yucaosasn (pusnyeckasi) TadJaMua XMMHYECKUX IJIEMEHTOB.

3akiaoueHue.

«Bunauane ovino cnoso...»

bubmus.

Cnogo 6OviLno 6ce20a. Imo c1o8o — Yucio.

Biagumup XpeHoB.

CeroniHs BBl NOJYYWIN HPEJCTaBICHUE O NEPBBIX, HAYAIbHBIX 3aKOHOMEPHOCTAX MaTeMaTHUKU
OPUPOJBI, TIO 33aKOHAM KOTOPBIX OHA BEYHO, UUKIMYECKH (QYHKIMOHHPYET B OECKOHEYHOM
npocTpaHcTBe BeeneHHON. DTH 3aKOHBI BO3POXKIAIOT MU (aropeickoe, KaueCTBEHHO-KOIMYECTBEHHOE
€IMHCTBO MaTeMaTh4deckoro otoOpakeHus IIpupospl, MO KOTOPHIM OHA JKUBET, M COCTABISIOT
YHUBEPCAJIbHBIM SA3BIK MO3HAHUS, NMPU3BAHHBIM MPEOJOJETh KPU3UC €CTECTBO3HAHUS, MOPAa3MBIINI
Hayky B XX Beke. [lanbHeliliee TOCTHXKEHHE €€ 3aKOHOB BO BCEX OO0IACTAX €CTECTBO3HAHUS
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MOCIYXHUT pacuBery Hayku B 3-eM THICSYETETHH, YTO SIBIAETCS HEOOXOIUMBIM M, K COXKAJCHHIO,
HE/IOCTaTOYHBIM YCIIOBUEM TNPHOIMKEHHS «30JI0TOTO BEKa» YeloBeuecTBa. BTOPBIM HEOOXOIUMBIM
YCIIOBHEM SIBJISIETCSL COOJIIOJICHHE MOPAIIbHBIX 3a0BEC MUPOBBIX PEITUTHH.

Cy1iecTBYIOT J1Ba IPOTUBOIOJIOKHBIX MOJIIOCA YCTPEMIIEHUN YE€IOBEYECTBA, MEXKIY KOTOPHIMHU
HAXOJUTCSI BECh CIEKTp MHUpoolnyleHui. Mcropus pa3BUTHS BEPOYYEHUH M MaTEpPUATUCTHUYECKOIO
MO3HAHUS CBUAETEIBLCTBYET, YTO BEpa U 3HAHHUS MOTYT ObITh UCTUHHBIMH U JIO)KHBIMH. OJIMH TTOJIOC
MOHOTIOJIM3UPOBAJT UCTMHHOCTh Ha «CIOBO 00kKecTBEHHOE», Npyroil — Ha «ClioBO HaydyHOE». DTO
UJCOJIOTUYECKOE TPOTHBOCTOSHUE PpACIISIUIICT YelIoBe4YecTBO Ooupiie, dYeM «BaBuiioHCKoe
CTOJNMOTBOPEHHE» (OOIIMI SI3BIK MOXKHO CO3/1aTh M BCEM BBIYYHTb), OOJIbIIE, YeM IOJUTHYECKUE
CUCTEMBI (IBOJIFOIIMOHHBIM IYTEM BCE MPHUAYT K €IMHOMY YCTPOWCTBY COIIMyMa Ha OCHOBE rapMOHUU
MHTEPECOB JIMYHOCTH, OOIIECTBA M PENPOAYKTUBHBIX BO3MOkHOcTed 3emum). Tombko Enxmnoe
OJlyXOTBOPEHHOE 3HAHME TO3BOJIMT TAPMOHHM3MPOBATH OTHOIIEHHWS  HApOJOB M OOBEIMHUTH UX HA
MYTH K «30JI0TOMY BEKY».

Ectb 3Hanwms, u ecTh Bepa. I To, u Apyroe, SBISIOTCS 0TOOpakeHHEM (CO3HAHUEM) MaTepuu e
MaTepHAIbHBIX U JYXOBHBIX MpOsiBiIeHUHA. U TO M Apyroe MOryr ObITh MCTUHHBIMHU, 3 MOTYT OBITh
J0xkHbIMH. [lo OTHOIIEHHIO K Bepe 3HaHME M HE3HAHHWE MEPBUYHBI IIOTOMY, YTO OHH SIBIISIFOTCA
oToOpakeHneM 00BEKTHBHOTO MpOIlecca CAaMOTIOCTIIKEHHsI MaTepuu. Bepa — MpOU3BOAHBINA MPOIYKT
CO3HaHUS JUIsi KOMIIEHCALMU AucOanaHca MeXAy 3HaHWEM M He3HaHheM. Kak TOJBKO 4eloBEeuecTBO
MIOCTUIJIO 3JEKTPUUYECTBO M HAYUYMJIOCh IIPOU3BOJUTH JIEKTPUUECKHUE paspsaisl ¢ rpoMoM — FOmurep
YXOJUT Ha 3aciyKEHHYIO0 MeHCHI0. KoJMuecTBeHHOE HAKOIUIEHHE HCTUHHBIX 3HAHUNA HEU30€XKHO
NpUBEIET K UCTUHHOM TYXOBHOCTH, KOTOpasi JIOJDKHA CTaTh MepBoil mnocrachkio “homo perfektum”,
uaymemMy Ha cMeHy “homo sapiens”. KiroueBbIM MOMEHTOM 3/1ECh SIBIISIETCS YETKOE OTCEYCHHE BCEX
JIO’)KHBIX 3HAHUHM, KaK HAKOIUIEHHBIX B PE3YyJIbTaTe€ OYEBUIHOCTH HENPABWIBHBIX UHTEPIpPETALUH, TaK
Y HaBA3aHHBIX JJIMTAPHOU MPOCIOWKOM, CTPEMSILENCS K MHUPOBOMY TOCHOJCTBY, KOTOPOE CTaHET
HEIOCTIKUMOH IIETIbI0 MPH TpaHC(HOpMAIlMM UCTUHHBIX 3HAHUN MaTepHajIbHOTO MHUpa B UCTHHHBIC
3HaHMSI MHpa JAyXOBHOTO. B cHHTe3€ MCTUHHBIX 3HAaHUH W HMCTUHHOM JYyXOBHOCTH JIOJIKHO
BO3HUKHYTh «ENIMHOE 0yXOTBOPEHHOE 3HAHUE» - CTOJIOOBAs M OECKOHEYHas I0pora YeloBeuecTBa K
«Enunomy Oory» -AOGCOTIOTY-COBOKYITHOCTH BCEX TO3HAHHBIX W HETO3HAHHBIX 3aKOHOB [IpHpobI.
IlyreBogHON 3BE€370M Ha 3TOM MYTH MOXET CIYXUTh TOJbKO Maremaruka Ilpupoasl. 3HaHMe
CTaHOBUTCA VICTUHON TOJNBKO TOTAA, KOTJAa HE MOXKET OBITh YTOYHEHO. DTO BO3MOXKHO TOJBKO Ha
A3BIKE YeNl0 YHCIeHHON MareMaTuku [Ipupoasl. OCo3HaHHO M HE OCO3HAHHO, MPOTHBOOOPCTBYS, HO C
JBYX CTOPOH, TBOPUYECKas 4acTb YEJIIOBEUECTBA PEAIM3YET CMBICI CBOEH kM3HM — BocxoxzaeHue k
Bory uepe3 mpocsetiieHne aymu U K AOCOIOTY uepe3 MpOosICHEHHE 3HAHUSL.

BborkecTBO M UJ10J1, HOPSAZOK U Xa0C, UCTUHA U JIOKb, 3/IpaBblii CMBICII U ""CTPOTHUE JIOTHUECKHE
MOCTPOEHHMSI, TIPUBOJIAIINE K a0Cyp/ly WJIM HEPa3pelInMOMY NMPOTUBOPEUHIO" - BOT T€ COCTABIISIOIINE
MHTEJJIEKTYaJIbHOM eATEIbHOCTH YEJIOBEYECTBA HAa BCEX ATalax Mpolecca MO3HAHUS OKPY)KAIOIIEro
mupa. OOBEKTHBHas peaJbHOCTh M A(EMEpHOCTh; MaTepHaan3M ¢  HJeau3M; HCTUHBI,
HEYKOCHHUTEIBHO TIOATBEPKIAAEMBbIE OKCIIEPUMEHTOM, H aOCTPAaKTHBIE YMOIIOCTPOCHHS, JUIS
CYIIECTBOBAHMS KOTOPHIX HEOOXOJAMMO TOJBKO TPU3HAHUE KOJIJIET-COPUCTOB, €CTh, IO CYTH,
AHTAarOHUCTHI B TIOCTOSIHHOW O0pb0e, MPUYYTMBO TEPEIUIeINCh U CMEIIAINCh B OypJismeM "KoTie
no3HaHus" u, He "OTAENUB 3€pHA OT IUIEBEN", HEIb3d PACCUMTHIBATH HAa KAYECTBEHHBIH IPOTpecC B
€CTECTBO3HAHMH.

B Hamm gHM HauMHAETCS BOCXUTHTENBHOE IOCTHKEHHE O0KECTBEHHOTO S3bIKA MPHPOIBI —
MaTeMaTHKu VICTHH, 0 KOTOPOM Ha MPOTSKEHUU THICSUEIETUH MEUTaI Jy4Ilihe YMbI YeJIOBEYECTBaA.
Ho ono Moriio ObITh HMCHOCTAHO TOJBKO B Hauaye 3pbl Bomones «an€koil ceBepHOU cTpaHe» s
NBIKEHUS yenoBedecTBa B «3o0s0Toi Bek» (HocTpanamyc, braBarckast u ipyrue mpopokH).

buoanorpagus.
1. Esxmuna, Hauana maTteMaTHKH.

2. B.II. XpenoB, «HoBas mapagurmMa MupoBOCIpHUATHS», XypHan Poccuiickoii Haponnoit
Axkagemun Hayk «Akanemuueckue 3anucku», Ne 4 u 5, 2005 r.

3. B.II. Xpenos, [IpobremMbl 1 TepCreKTHBA CO3/IaHUS CHCTEM 3alIUThl WH()OPMAIMHA HOBOTO
MoKoJIeHus, )xypHan «[ modanpHas 6e3omacHOCTE», Ne 3, 2005 1.

22



4. B.II. Xpenos, HoBerif atan pa3sutus cucreM 3amutsl nHpopmarmu (C3H1), xxypran «Hayka u
TEXHOJIOTUU B IPOMBILIUIEHHOCTHY», Ne3, 2005 r.

. ™

5. B.II. Xpeno, Prime Numbers Technology (PNT) — ocHOBa co3laHusi CHCTEM 3alllUThI
uHpopmanmu (C3M) HOBOTO TOKOJEHHS M TEPCHEKTHBBI €€ NPUMEHEHUS B Pa3IMYHBIX
cerMeHTax MH()OPMAITHOHHBIX TEXHOJOTHH.

6. W. Diffie and M.E. Hellman, “New Directions in Criptography”’, IEEE Transactions on
Information Theory, v. IT-22, n. 6, Nov 1977, pp. 74-84

7.Bruc Schneier, Applied Cryptography, John Wiley & Sons, Inc., 1996.
Hpunioxenus.

1. 3akmouenue ['ocynapcrBennoi axcneptussl (PUHKID MunuctepcTBa 00pa3oBaHus U
Hayku Ne 161 ot 26.04.2005).

2. CaugerenbctBo Ne 2005613012 ot 22.09.2005 r. 0o perucTpauuud HporpamMmbl
«JIMHENHBIN TeHePAaTOP MPOCTHIX YHCEIT MOAPSI.

3. AKT OLIEHKM CTOMMOCTH HEMaTepUalbHOIO aKTHBa - IporpaMMbl  «JIuHeHHBIN
reHepaTop IpocThIX uucen nojapsia» ot 31.03.2008.

4. Pemenue o Bbiaue nareHra mo 3asske Ne 200128954/09(032494) ot 19.09.2005 T.
5. Pemenue o Beiaue natenta o 3asske Ne 200128777/09(032303) ot 16.09.2005 T.

23



