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1. IPUHLMIIUAJIBHOE 3HAYEHUE OBPATHOWM CBSI3U B [IPUPOJE, HAYKE U TEXHUKE

[ToHsITHE OOGpPaTHOM CBSI3M BIIEPBbI€ BO3HMKJIO B €CTECTBO3HAHUM B CBS3M C aHAJIM30M MEXaHW3Ma yIpaBjeHuUs
KaK (PyHKLIMOHAJIbHON CUCTEMBI, POJIMBIIEIICS B IPOLIECCE SBOJIOLMHU U JIEXKallell B OCHOBE ITPOLIECCOB CAaMOPETYJIsi-
LIUM ¥ CAMOPa3BUTHSI KUBOI NPUPOJbI, OO1IECTBEHHBIX CUCTEM U UX 9KOHOMUKH, Bceil Hoochepsl, a TakoKe Mpoliec-
COB IIO3HAHU4.

PasButure -3TO Npouecc camMoOOpraHm3alyy, B KOTOPOM BOKHEHIIEeEe 3HAY€HNE MMEET T€He3MC MEXaHU3Ma yIIPaB-
nenus. OCHOBOM MexaHM3Ma yIpaBjieHMs BbICTyIaeT obpaTHasl CBS3b OOBEKTAa YIpaBI€HUS C TaK Ha3blBAEMbIM
VIPaBSIOMUM CyobeKToOM. CTPYKTypa BTOT0 MeXaHW3Ma efiiHa [Jisl Pa3InYHbIX 10 XapaKTepy 1 061aCTy IpUMeHe-
HUS pa3fiesloB eCTeCTBO3HaHUS. VIHTepec aBTopa K 3aKOHOMEPHOCTH OOPATHOM CBS3M BO3HUK IPU ONMMCAHUU CHe-
saHHoro B 1982r. nu3o6petenus B TexHuKU CBY nosocHo-nponyckaouux ¢puabTpos ¢ AUX Ha ocHOBe Apobeit 30710~
Tapéaa [1]. CTUMYJIOM K JaHHOMY MCCJIeJOBaHMIO SIBUJIACh pa3paboTka OCHOB KBAaHTOBOW IPaBUTALIUU C BHIBOJIOM OC-
HOBHOTO ypaBHEHUs 00paTHO CBSI3M 3JIEKTPOMarHeTu3Ma 1 rpaButanuu [2]:

A Apir = Ag =107 (w?)

2p

HaunGonee sipkue mpuMepsl UCIIO/Ib30BAHUS O6PATHOM CBSI3M AEMOHCTPUPYIOT HaM TaKHWe HAayKd, Kak KubepHe-
THKa, PAANOAJIEKTPOHUKA, TEOPUS OJIS (B YACTHOCTU — TEOPUS JIEKTPOMArHUTHOTO TOJIS).

Tak , HalpuMmep, KOCHasi MaTepusl, MUp OPTaHU3MOB U MUD JIOJiell O6beINHSET eIUHbIH [IpoliecC - IIPoLecc 06-
paTHoii cBsi3u («Feed — back»). B o6meM Buze (YIpOIIEHHAs: CXeMa) 3Ta 0OpaTHast CBsI3b TPEACTaBI€HA Ha PUCYHKeE 1.
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Puc. 1 YripomeHHast cxema 06paTHOH CBSI31 ITPOM3BOJILHOTO TIPOIIECCa.

[IpuBeneHHasl cxemMa 0OpaTHOM CBSI3M MOXKET OBITh peaNn30BaHa B TEPMOCTATAX, Pa3IMYHOrO POJia PETyIATOPaX,
KaK MEXaHW4eCKUX YCTPONCTB, TaK U dJIEKTPUYECKUX LieTlel, B MOJIeJIsIX OOLIeCTBEHHOTO 1 610JIOTUYeCKOTO PeryJii-
POBaHUSL.

YCTOMYMBOCTb CUCTEM K BHEITHUM U BHYTPEHHUM BO3[I€CTBUSM JJOCTUTAETCS PA3/INYHBIMU CIIOCOGAMU: TIPUHY -
IUTEIbHBIM BHEIIHUM YIPABJIECHUEM; HAJIMUMEM ONPENENIEHHOTO Habopa CIOCOO0B MOBEAECHUSI — MCKYCCTBEHHAs
UM €CTECTBEHHAS 3alllUTa OT CIyYaWHOCTEH; aKTUBHBIM BO3JIEICTBUEM CHCTEMBl Ha BO3MyleHue. M TonbKo npo
JuHaMUUeCKUe CUCTEMbL C 00PAMHOIL C8SA3b10 MOXKHO CKa3aTh, YTO OHU 06JIaJAI0T AKMUSHBLM U3MeHeHUeM Aol
cucmembl Ha BHEIIHEE BO3[EMCTBUE, COXPaHSIS €€ Yemoiuueocms.

YrpomeHHas cxema (puc.l) cucteMsl ¢ 06paTHOM CBSI3bI0 UMEET UCKIIIOYUTEIIBHYIO OOIIHOCTD: OHA TPUCYTCTBYET
BO BCEX 0€3 MCKJIIOUEHNS 06JIaCTAX AEHCTBUTENIbHOCTU. He TOJIBKO B CO3aHHOM 4€JI0BEKOM TEXHMKE (TEPMOCTAT,
KapOopaTop GEH3MHOBOTO IBUTaTesl U Ip.), HO U B CAMOM 4Y€JIOBEKE, OKPY>KaIOLEll €ro Npupoje obpaTHas CBsI3b
IIPOSIBJISIETCS B PETYIIMPOBaHUM, IPUCIIOCOOIEHUH, OTOOPE U IPYTrvX HauboJiee BaKHBIX (PYHKLMSX.

' 30C -3aKOHOMEPHOCTb OGPATHOI CBSI3U
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JluHelHasi IPUYMHHOCTD BBICTYIIAE€T B 3TOM CJIy4ae KaK OCOOBIN ciy4yail B3auMojencTBusl. JIMHeHas! IpUYrH-
HOCTb [0 HEKOTOPOU CTENeHN MMEeeT MECTO TOr/a, Koraa obpaTHas cBa3b 6ym3ka K 0. DTOT pakT numeeT 60JIbIIOE
3HaueHue. TakuM 06pa3oM, JIMHENHYIO IPUYVMHHOCTh MOKHO TIOHMMATh KaK OCOOBIN CIy4ail B3aMOMAENCTBUS, 00-
paTHOII CBsI3H, 2 He HAa060POT. Bce crucTemsl BO BcesleHHOM SBISIOTCS CUCTEMaMU 06paTHO CBsI3U. TOJIBKO B COBEP-
IIEHHO OCOOBIX CJIy4asiX U TOJIBKO B COBEPLIEHHO OCOOBIX aCIIEKTaX UMEIOT MECTO IIPUYMHHBIE PsJIbl, IIPUGIIMKAIO-
myecs K JUHEHHbIM [3].

U Bce dopmbl opsigka BO BcesleHHON MOTYT ObITh OOBSICHEHBI KaK OTHOCUTEJIBHO YCTONYMBbIE COCTOSIHUS PaB-
HOBECHSI BHYTPU CBSI3€{ B3aMMOMEHCTBUSL. YCTONYMBOCTD BCETJA IPOSIBISIETCS] TaM, TIe Pe3yJbTaT Ipolecca 06-
PaTHO BJIMSET HA IPEATIOCHLIIKM U OCHOBBI 9TOTO IIpoLecca. BceseHHas Kak Lesioe SBJISEeTCsl CUCTEMOM YIIOPSLOoYeH-
HBIX CUCTEM, CO3TAHHBIX TaK, YTO OHHU MCKJIIOYAIOT aOCOJIIOTHOE OCIIOCTBO ciydast. CUCTEMBI C 0OPAaTHOM CBSI3bIO B
M3BECTHOH CTENEeHM YCTONYMBEI K CIIy4alilHbIM N3MEHEHHSIM BO3eHCTByOmUX (pakTopos. “I[loaToMy, KaTeropus 06-
paTHO CBsI3U, IOCTPOEHHAsI HA KATETOPUY B3aNMOMAEHCTBYS, SIBJISETCS KII0OYOM K OOBSICHEHHUIO TOCIIOJICTBA MOPSIKA
BO BcesnenHoii [4].”

JIBe popMBI OGPATHOI CBSI3U COCTABJISIIOT CYI[HOCTb YCTOMYMBOCTY CUCTEM C OOPATHOM CBsI3bI0. [los1oKuTe IbHAS
o6paTHas CBSI3b YCHUJIMBAET BO3ZEHCTBIE, BbI3bIBAET KQU€CTBEHHBIE N3MEHEHNS U IEHCTBYET «PEBOJIOLMOHHO, Pa3-
PYIIMTEIBHO» AJIs1 CaMO} cucteMbl. OTpHULaTeIbHAsl OOpaTHAs! CBsI3b OCJIA0JISET BXOJHOE BO3TENCTBIE, CTAOUITN3N -
PYET CUCTEMY.

Cucremsl ¢ 06paTHOM CBS3bI0 00/1aJAI0T, KaK Y>Ke YIIOMUHAJIOCh BbIIIE, HETMHENHON MPUYNHHOCTBIO U SIBJISTIOTCS
OCHOBOW YCTPOMCTB C HEJIMHEMHBIMUA CBOMCTBAMU. B TEXHMKE, KOHKPETHO B PAJMO3JIEKTPOHUKE, TUIIMYHOE HEJIN-
HEMHOE YCTPONCTBO IIPEACTABIISIET COO0M aBTOr€HEepaTop 3JIEKTPOMArHUTHBIX BOJIH, BKJIIOYAIOMNIA B CE0S: NICTOYHUK
MIUTAHWS, YCUIATEJIb U yCTPOMCTBO 0O6PATHOM CBSI3U. IJIsl MPOCTEHIIero aBTOreHeparopa MOKHO 3aICaTh TaK Ha3bl-
BaeMble HEPABEHCTBA YCTOMYMBOCTHY (HEYCTOMYMBOCTH) Yepes KOdPPUIIMEHT yCUIEHUS] YCUIUTENS U KodpPuiueHT
06paTHOU CBSI3U:

Ko<l , (1), Koe>2 (2)
y y

rge: Koc — KoadduimeHT 06paTHOM CBsI3U YCTPOICTBA 06pPaTHOM CBA3M; Ky - KO9QUIIMEHT YCUIIeHUS] YCUTTUTEISL.

[lepBoe M3 3TUX HEPAaBEHCTB BbIPAXKAET YCJIOBHUE YCTOMYMBOCTY JIFOOOTO JIMHEWHOTO YCUIJIUTEJSI C MTOJIOKUATEIIb~
HOM OOpaTHOM CBSI3bIO, 2 BTOPOE — YCJIOBHE CaMOBO30YXeH s (HeycTondnBocTH). [lepenuuiem epBoe HEPaBeHCTBO
B BUJE:

K, -K,<1(3)

BMecTo eguHMIIBI B ITPaBYIO YaCTh HEPABEHCTBA IO/ICTABUM IIPOM3BOJIbHBIN KO3(PPUIIMEHT, 3HAUUTETBHO MEHb-

Wi eprHULE {<<1 11 3anuIeM Tak Ha3blBaeMoe 0600LIEHHOE YPaBHEHNE YCTOMINBOCTH CUCTEMBI:
K, -K,=¢& @

[IpuBegeHHOE YpaBHEHNE MHTEPECHO Y>Ke CaMo I10 cebe, T.K. He TOJIbKO XapaKTepU3yeT yCI0BUE YCTONUYMBOCTU
IIPOM3BOJIbHOM CUCTEMBI, HO 1 YKa3bIBAET HAaM Ha BUJ, T.H. 3aK0H06 coxpareHus pusuru. Koncmanma B 1paBoii 4yacTu
ypaBHeHUsI (4) U 1J11 KOHKPETHOTO B3aMOEICTBYS BBIIIOJIHSIET POJIb (PYyHOAMEHMANLHOU KOHCAHMbL JAHHOTO B3a-
VIMOJIEMICTBUSI IIPY COXPAHEHUM YCTOMYMBOCTU JAHHOM CUCTEMBI.

V37105keHHBIN OJX0M, K aHanu3y QyHAaMeHTaIbHbIX B3aUMOJENCTBUI B IpUpOe, MPUBEIEHHBIX K BUAY 0606~
IIEHHOTO YPaBHEHHUS] YyCTOMYMBOCTU - 3aK0oHOMepHocmu 06pamuoil ceasu (30C) npoueccos [5] N03BOJII 1I0-HOBOMY
OCMBICJIUTb U OOBEAMHUTH BCE U3BECTHbIE B3AUMOJI€ICTBUS, BKJII0YAs TPaBUTALIMIO.

Ceityac CTaHOBUTCSI SICHO, UTO JJIs1 TEOPUU YIIPaBJI€HUSI M €CTECTBO3HAHMSL, BOOOIIE, HETMHENHOCTD OJIKHA CTaTh
HEOTHEMJIEMBIM IJIEMEHTOM TEOPUU. HpI/IMepr Apyrux Hayk, B TOM 4YH1CJI€ TEOPUU YIIpABJIE€HUA, HAITIAOHO JEMOH-
CTPUPYIOT TOT (aAKT, YTO YUeT HEeJIMHENHBIX SIBJIEHUII MHOTOKPATHO O0OrallaeT TEOPUIO COMlepKaTesIbHO: HEeJIMHeN-
HBIN «MHP» HECOUMEPUMO ooraye ]II/IHeI‘/JIHOI‘O7 1 MMEHHO Ha 9TOM IIYTH BO3HNKAIOT HOBbIE ABJIEHN, IPUHLNIIBI 1
3aKkoHblL. Tak, HaNprUMep, TEOPHst aBBTOMATUYECKOTO yIIPaBJIEHUS CyIECTBEHHO 060raTuiach 6J1aroiapsi peleHu:o 3a-
Jad 06 abGCOJIOTHON YCTOMYMBOCTH, MCCJIEIOBAHUIO aBTOKOJIE6ATE/IbHBIX MPOLECCOB, aJalTUBHOIO YIPABJIEHUSI.
[TpuMepsl U3 IPYrux HayK, Hanpumep GU3NKY, XUMUY, PaJH03JIEKTPOHUKH - ellje 60Jiee BbIpa3UTesIbHBI.

KOHCprKTI/IBHbel IyTh B HeJIMHEeWHbIN «MUDP» JIEXUT B HATIPABJIECHUN CUCTEMATUYECKOrO MCII0JIb30OBAHUS BaXK-
HeMNIIero NpUHIMIA KUOEPHETUKH - npunyuna oopamuoii cessu. CerofHs: CTAaHOBUTCSI OYEBUAHBIM, YTO 3TOT IIPUH-
LIUII SIBJISIETCSI OCHOBO1L CAMOPELYAAUUU U PAZBUTHUS BCETO KUBOTO.

B cuny eguHCTBA MeXaHM3Ma YIIpaBJIeHUs B IPUPOJie, 0OpaTHas CBsI3b, KAaK IJIaBHbIA aTPUOYT 3TOTO MEXaHU3Ma
BBICTYIIAET B KAYECTBE IPUHLNIA HAYYHOT'O UCCJIENOBAHNSL.

2. OBPATHAA CBA3b B MATEMATHKE

O6paTHas CBsI3b «[TPOHU3BIBAET» OKPYKAIOLIYIO HAC NEMCTBUTEIbHOCTD: OHA CJIY>KUT KJIIOUEBBIM 3JIEMEHTOM 610~
JIOTMYECKOM 9BOIOLMHU U €CTECTBEHHOTO OTO0PA; OHA OOECIIEUNBAET PETYISTOPHBII MEXaHN3M B PABHOBECHBIX CHU-
CTeMax, B YaCTHOCTHU B TPUPOLHBIX IKOCUCTEMAX, U SIBJISIETCSI HEOOXOIMMBIM 3JIEMEHTOM PabOTOCIIOCOOHBIX HKOHO-
MHYECKUX KOHCTPYKLMIL; HAKOHELL, OHA COCTABJISIET OCHOBY CAMOPETYINPYIOIMXCS M CAMOTIOI A€ PKUBAIOMIMXCS 610~
cucreM. Ho 10 cux 1op Mbl 04€Hb MaJIO 3Ha€M O MEXAaHU3ME 0OPATHOM CBSI3U. 3[,eCh CUTYalMsl aHAJIOTMYHA CUTYallun
C IpYyIrMMU 3aKOHAaMU eCTeCTBO3HaHUs [6]. B cBoe Bpems ¢pusuk Puuapy PeitHMaH cKasas O 3aKOHE TATOTEHUS: «3a-
KOH JIE/ICTBYET CJIOKHO, HO €r0 KOPEHHAsI Uies IPOCTa. 9TO 0O6CTOSITENLCTBO POJHUT BCE HAIIN 3aKOHBI» [7].

[Ipoueccel ¢ 0OPATHOM CBSI3bIO U3BECTHBI U UCIIOJIB3YIOTCSI B CAMOM MaTE€MaTHKe YK€ NOCTaTOYHO JaBHO. Tak,
ONMCAHUE SBJIEHUI NPUPOIbI C MOMOILIBIO TU(pdepeHIuaIbHbIX YpaBHEHU, KOTOpoe BBeau 0Koso 300 et Haszafg,
Vcaak HeioToH u I'ordpug, B. JlelibHuL, OCHOBAHO Ha IPUHLIMAIIE 0OPAaTHO CBs3U [9].

B nporpaMmMupoBaHuM MUPOKO UCTIOJb3YIOTCSI IPOLIECCHI C 0OPATHOM CBSI3bIO0, KOT/IA PE3YJbTaT OAHON UTEpAL1
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ABJISIETCS HAa4Ya/IbHBIM 3HAYEHUEM JJIs1 CJIEAYIOLIEeN. DTO Olepauuy ¢ peKypcuen u urtepaumei. Tak, UTepauOHHbIN
IIPOLIECC JJaXKe C HECJIOKHOM (OpMYJION JJaeT MHTEPECHbIE Pe3ysbTaThl, peaau3yolue IPUHIUII CaMOIIofoous B
npupoge. benya b. Manaens6poTOM BIIEPBblE D9KCIIEPHMEHTAIBHO OOHAPY>KEHBI 1 TEOPETUYECKU MOTBEPKEHBI
OCHOBHBIE TOJIOKEHUSI HOBOTO HANPaBJIEH!s! B HayKe — ppaxmanvHoll zeomempuu [8].

DKCHEPUMEHTY C YNCJIAMH, YTOOBI IIOHSTh UX CYIHOCTb, BEJIMKME MAaTEMATUKU YIEJSIN JOCTaTOYHO BpEMEHH, 1
He HampacHo. HanboJsiee 3aMEeTHO U BIIEYATIUTENIBHO 3TO yBIeYeHue Obliio y JleoHapaa Ditnepa , yoessiomero pac-
yeTam, MIOCTPOEHHUIO TabJIUI], Y CEeI TI0 UX OIIPeieJIEHHBIM CBOMCTBAM 3HaunTesIbHOE BpeMs. Tawoke u Kapn Opunpux
l'aycc He Tepsia AparoleHHOro BpemeHu 3ps. [loxasnyil, Teopus yuces, ogHa U3 HEMHOTUX 06J1acTeil MaTeMaTHUKHY,
JOTyCKamollas MpoBeleHre 9KCIIEPUMEHTA C CAMUMU YHACJIAMU.

MaTtemaTuka 1 QU3MKa UMEIOT MHOTO OOIIero: eArHasi UAeosOorus IIOCTPOeHUs], 6a3UPYIOMAsiCs HA JeTepMU-
HU3Me; 001as KOHCTPYKTUBHASI METOJOJIOTHS. DTO MOATBEPKAAETCS T€M, YTO OCHOBHOE IIOHSITHE MAaTEMATHKH -
HaTypaJIbHbIE YKCJIAa HEBO3MOXXHO OCMBICJIUTh BHE MOHSTHS (U3NYECKUi OOBEKT. Bripouem, 1 Ha060pPOT, HEBO3-
MO>KHO OCMBICJIUTD IIOHSITHE OOBEKT 6€3 MOHSTHUS HATypaJIbHOTO Yncia. EIMHCTBO THOCE0JIOTUY MaTeMAaTUKY U (U~
3UKHU [IPOSIBJISIETCS TAKXKE U B TOM, YTO (PyHJJAMEHTAJIbHbIE MaTEMATHYECKIEe KOHCTAaHThbl MOTYT OIPEEISThCS, KaK U
B DKCIIEPUMEHTAJIbHON (PU3KKE, IIyTEM MTPOBEIEHNS SKCIIEPUMEHTOB C PU3NIECKUMHU OObeKTaMu. Kak, Hanpumep,
VppaLrOHATIbHOE YMCIIO T MOSKHO OIPEAEIUTh METOJOM «UIJIbl BroddoHay, nny npu nomomu «6uibspaHOro» Me-
toga. C MO3MULIAY MOCTHEKIACCUYECKON HAYKX CTAHOBUTCS MIOHSITHO, YTO MAaTEMATUYE€CKME BBIYMCIIEHNUS], a CIeJ0Ba~
TEeJIbHO, U JIIOObIE JIOTUYECKHE CYXIIEHHUSI, 3TO BCEryia HeKnil pu3n4ecKuil polecc Ha KBaHTOBOM ypoBHe. Ha sTom
OCHOBBIBA€TCSI MiEsl CO3/IaHNs B HEJIaJIEKOM OyIyIieM, TaK Ha3bIBAEMOTO, KBAHTOBOT'O KOMITbIOTEPA. [T0 MHEHHIO CO-
BPEMEHHOTO BBIIAIOLIETOCS POCCUMCKOro MatemaTturka B.M. ApHosba: «MaTemaTuka SBIsIETCS 9KCIIEPUMEHTAIbHON
HAYKOHM - 4aCTbIO TEOPETUYECKON (PUBMKU U WIEHOM CEMENCTBAa €CTeCTBEHHBIX HayK.... ... MATEMATUKAa — IPOCTO
4yacTb (U3NKY, SKCIIEPUMEHTANIbHAS HayKa, KOTOPasi OTKPhIBAET YEJIOBEYECTBY CaMble Ba’kKHBIE U MTPOCThIE€ 3aKOHBI
MPUPOJBL.

PazHuija MexXy MaTeMaTUKON 1 PU3UKOIN COCTOUT TOJIBKO B TOM, YTO B PUBHKE SKCIIEPUMEHTHI CTOSIT MUJJIMOHBI
WJIY Ia’Ke MUIZTap bl JOJIJIAPOB, @ B MaTeMaTHKe — eOMHULIbI Py6JIel Uiy KomeeK» . DKCIIepUMeHTalIbHOMY HabuIio-
IEHUI0 MaTeMaTHU4eCcKrX (PaKTOB MOCBsIIEeHa OJHOMMeHHas KHura B.M. ApHosbaa [9].

3.0BPATHASA CBA3b B OCHOBAHUSIX MATEMATHKH: TEOPHH YHUCEJI

O6parHas CBs3b, 3aKOH OOpPATHOM CBSI3U MeXAy dynciaMu? [1opoil MOKHO yBUJETh HA JINLAX YYEHBIX, & U TEM
6osiee, TpodeCcCHOHAJIOB -~ MATEMaTHKOB HEJJOYMEHHOE BbhIpaskeHue. [la, B €CTeCTBO3HAHUY, B COBPEMEHHON NH(OpP-
Maruke, KubepHeTrke, GpU3NKe, CHHEPTreTHKE ~ OHA IIPUCYTCTBYET €CTECTBEHHO U HE BBI3BIBAET OCOOOT0 yIMBIIEHMUSL.
Ho, B MaTeMaTuKe, B OCHOBE €€ - TEOPUU Ynces?!

VccnenoBaHusIMU aBTOpa B 06J1aCTA TEOPUH YKCEJl BIIEPBblE, B OCHOBAaX MaTeMaTU4eCcKoro ¢GyHJaMeHTa, O6Ha-
pyXeHa IeproindecKasl 3aKOHOMEPHOCTb U3MEHEHHUS CBOICTB YHCEJ, X B3AUMOCBSI3b MEKAY COO0H MOCPENCTBOM
o6paTHo# cBsi3u. TakuM 06pa3oM, IIPUHLIMIT OGPAaTHOW CBS3M NMPUOGPETAET BCEOOBEMIIONIEE 3HAYEHUE [I7IsT BCETO
€CTeCTBO3HAHUs1, 060ramasi CBOei METO0JIOTUIECKO 3HAYMMOCTBIO PA3JIMYHbIE M0 XapaKTepy 061acTy 3HAaHUH.

Marepuasnsl, U3JI05KeHHbIEe B paboTe, HEOTHOKPATHO, B CBOEM Pa3BUTUM ObLIM NOJIOXKeHHI B 1999 - 2002 r.r. Ha
Hay4HBIX GUI0CO(CKO-METOIOJOTUIECKUX CEMUHApax cekropa ¢punocodun Hayku VIHCTUTYTA Procoduu v ripaBa
CO PAH. UYucro MmatemaTryeckasl CTOpPOHA MCCI€IOBAaHUI OblyIa IPEICTaBIeHA B TOKJIaAe Ha MeXIyHapOgHO! KOH-
¢dbepenuuu o Anre6pe u Teopun yuce B r. Tyse B mae 2003r.

OMNMpUYECKast 3aKOHOMEPHOCTb B3aMMOCBSI3U MIPOCTBIX M COCTABHBIX U3 MPOCTBIX COMHOXUTEJEN > 7 4uces B
HaTypaJIbHOM Psifie CYIEeCTBYET, peasnusyeTcs B Buje 3akoHa o6paTHOM cBs3H (1) u, 6osee Toro, mpeacTaBssieT CO60H
Ol COCMABHBIX YUCEN JeMmePMUHUPOSAHHBLIL anzopumm. [0 5TOMY aNropyuTMy HaXOMSTCS, MPU JKEJIAaHUH, BCE CO-
CTaBHbIE YK CJIA JIIO60TO IIPOM3BOJILHOTO TIEPUOJA IPKOMHT Psijia YKMCe 1, TAKUM 06pa3oM, B COOTBETCTBUY C 3aKOHOM
00paTHOM CBSI3U, HAXOASTCS BCe ITPOCThIE Ynca [8].

B Hacrosmel paboTe NpefCcTaBIeH HOBBIN METOJ, ONPENEEHNS IPOCTOTHI IPOM3BOJIbBHOTO YMCIA U PA3JI0KEHNS
COCTaBHBIX YMCeJl Ha IPOCTble MHOXUTENU ((PaKTOpU3aLK).

MeTon OCHOBaH Ha SMIIMPUYECKU BBISIBIEHHOM B 1987 I. 3aKOHOMEPHOCTHU PaCIIPENEsIEHUS NIPOCTBIX YUCEI B
HaTypasibHOM pany uucedn [10,11], ony6ankoBaHHOM B 1999r. OTKpBITast aBTOPOM 3aKOHOMEPHOCTDb IIPOSIBIISIETCS BO
B3aMMO3aBUCHMMOCTH PACIIPEEIEHNUS IPOCTBIX U COCTABHBIX M3 IIPOCTBIX COMHOXKUTEJIEN > 7 4KCeJl, BbIPAKAIOIENCs
B TaKk Ha3bIBa€MOM 3aKOHE 00paTHOM CBSI3M YMCeN - 3aKOHE COXPaHEHUs KOJIMYECTBA YMCeJl IKOMHT? pspa:

q(x)+t (x) = [5] (5)

rae: q(X)- KoJM4eCTBO COCTaBHBIX M3 MTPOCTBIX COMHOXKUTEJIEN > 7 YMCel, He NMPEBbIIAIINX LEJI0e X;

T(X) - KOJIMYECTBO MPOCTBIX YUCET;

[sx]- Lenas 9acTb NPOU3BEIEHNUS;

s = 0,266(6) - cTpyKTypHast HOCTOSIHHAS JIDKOMHT -ps/Ja YHCEJL

CymecTBEHHO 111 BBIUMCJIEHUM YK€ TO, YTO KOJIUYECTBO IIPOCTBIX UM  COCTAaBHBIX  4HMCEJI
13 IPOCTBIX COMHOXKUTEJIEN >7 B HATypaJIbHOM Psify He peBblaeT 26,66(6)%. [loaToMy, 0671aCTh ONpeeneHus po-
CTOTBI NIPOM3BOJIBHOTO YMCJIA U PA3JIOKEHMS HA MHOXUTEJU Cy>KaeTcsl 10 26,66(6)% OT 3HaueHUsS KOHKPETHOTO
yucna. Hanpumep, g yucna x = 7013, umeem:

nX=n-17013 = 0, 266(6)-7013: 1870,133(3) (6)

rae uesast 4yacTb [SX] = 1870 COOTBETCTBYET KOJIMYECTBY IIPOCTBIX U COCTABHBIX M3 IIPOCTBIX COMHOXUTEJIEN > 7

2 Jlso#uT (0T anri. Joint) — coBMecTHBII
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4KCeJl B KOJIMYECTBe yncel, paBHoM 7013. ITocrosiHHas 77 =0,266(6) - CTpyKTypHas [IOCTOSHHAS IPKOUHT Psifia YUCET:

OTHOIIIEHNE KOJIMYeCTBa 4YMCeJl B MaTpulie (24 uucia) K nepuofy MOBTOpeHus ciefnyomel matpulsl (90uucen);
TakKe CBs3aHa ¢ pyHKumer Ditnepa 11t n=30: ((30) = 30(1_£)(1_1)(1_1) , 2(30) = 24 = 8 =p.
2 3 5 30 90 30

3HaHue 3aKoHa 0OpaTHOM CBSI3M YMCEJI I03BOJISIET HE TOJIBKO MOHSTh CYIIHOCTb PACTIPENEIEHNUS] TIPOCTBIX YUCET
B HaTypaJIbHOM PSIy YMCEJl, HO U JAeT BO3MOXHOCTb HaXOXAEHMUSI, TEOPETUIECKH, BCEX NMPOCTHIX ynces. Pakropu-
3aLMs COCTABHBIX YU CEJI C IPOCTBIMU MHOXKUTEJISIMU > 7, OPEAEIeHUE IPOCTOTHI Y1 CJIA TENEePh IPEICTaBISIET COO0M
He HaMBHOE JIeJIeHUe, TM060 aITOPUTMBI 1J11 HaXOXKAECHUS IeJUTeeil yuncenl MepceHHa, a - CUHTE3 COCTABHBIX YHCEI
IDKOMHT psia MO MPOCThIM (POPMYJIaM [IJIsl U3BECTHOTO X M, COOTBETCTBYIOLIETO €MY MHJEKCa Ieproja IOBTOPEHNS
n. [IpyueM, CUHTE3 COCTABHBIX YMCEI IPEATIOJIaraeT, ECTECTBEHHO He JeJIeHUe, a YMHOKEHHUE 110 HallIEHHOMY aJiro-
putmy [10]c MAKCMMAJIbHBIM YMCTIOM OTIEPALIA JI0 ~ § - 4/X .

3BeCTHO, YTO MPOCTHIM Ha3bIBAETCSI HATYPaJbHOE YMCJIO, KOTOPOE HE UMEET [eJIUTeNel - YniCesl, KOTOphIe Jie-
sy Obl ero 6e3 ocTaTKa, - KPOMe €IMHULIBI U caMoro 4yucia. [Ipobseme pacnpeneseHys IPOCThIX YHUCEN B HATy-
PajbHOM Sy YMCEJI yKe JOBOJIbHO TIOYTEHHBIN BO3PACT, IPMMEPHO B [BE C MOJIOBUHOM THICSYH JIET. XOTS U 3TOT
CPOK MOXET ObITb OTOJBUHYT B [JIyOMHY BEKOB, €CJIM B35ITh BO BHUMAaHNE HEKOTOPbIE BTOPOCTEIIEHHBIE PE3YJIbTAThI
WCTHUHHOTO PacIpejiesieHus IPOCThIX yKces. [IpuBeny, B Ka4eCTBe MPUMEPA, [1Ba BHICKA3bIBAHMS MATEMATHKOB IO
IAHHOU mpobGyieMe 3a rmepuoy, npuMepHo B 15 set. To ects, ¢ 1988 mo 2003 r.r.

[TpocTsle 4ncsia npy CBOEM TaKOM IIPOCTOM OIPeEesIeHUH U ITPY CBOE POJIU KUPIUYMKOB, U3 KOTOPBIX CTPOSITCS
BCe HaTypasbHble yKcia [10], SBJSIOTCS CaMUMU KalPU3HBIMU M YIPSIMBIMH M3 BCEX OOBEKTOB, BOOOIIE N3yIaeMbIX
MaremaTtukamu [14]. “IlocienoBaTebHOCTh IPOCTHIX YMCEJT TOTYNHSIETCS] KAKOKU-TO MJI0XO0 PA3JIMYNMOM 3aKOHOMEep-
HOCTH, Y ITPOCTBIE YMCJIA KUBYT 10 COOCTBEHHBIM IpaBujaM. VX CpaBHUBAIOT C COPHOI TPaBOiA, CIy4aliHbIM 06pazom
pacrpezeseHHON Cpey HaTypasbHbIX Yrced. [lepe6upasi ofHO 3a IpyrMM HaTypaJbHbIE YMCIIa, MOKHO HabpecTy Ha
o6s1acty, 6oraTele IPOCTHIMU YMCJIAMH, HO, 110 HEM3BECTHOM NPUYMHE, IPyTrue 0071aCTh OKa3bIBAIOTCS COBEPIIEHHO
IIyCTBIMU. MaTeMaTrKy BEKaMU TIbITAJIMCh Pa3raiaTh 3aKOH, 110 KOTOPOMY PacIpe/iesieHbl IIPOCThIE YNCIa, Y BCSIKAN
pas Tepriesny nopaxkeHre. Bo3aMO>XHO, HUKAKOro 3aKOHA U HE CYIIECTBYET, ¥ paclpeieseHre MPOCThIX YHCEeIl CITy-
YalHO 1o caMoi cBoel npupoge” [13].

3mech He0OX0IMMO OTMETUTh UMEHHO B3aMMOIEICTBHE Pa3HBbIX, 110 OIIPEIeJIEHUIO, IPOCTBIX X COCTABHBIX YHCEJI
Mexay coboi. Haxopsich B orpaHnYeHHOM apeasie, MaTpHlle Ha 24 yuca, 160 HPKOUHT psifie U3 BOCbMU MOPOXKIa-
IOIMX YMCEJI, IPOCTbIE X COCTABHBIE YHCIIA CAMOPETYJIMPYIOT KOJINYECTBEHHOE COOTHOIIEHNE MeX Iy coboi. Hena-
POM CYILIECTBYET [IOTOBOPKA: «Bce Mo3HaeTcst B CpaBHEHUM». [IeHICTBUTENBHO TPYAHO, ja 1 HEBO3MOXKHO YBUJIETH
3aKOHOMEPHOCTD B 0JIHO00pa3uy, 6e3 B3aMOCBSI3U CO CBOEH MTPOTHBOIIOJIOKHOCTBIO B CAMOM KpaliHeM ciydae. He-
Japom, Tot ke JI. [Toiia e 0 HEBO3MOKHOCTY HAUTU IOPSILOK B IIPOCTBIX YMCJIAX, aHAJIM3UPYSI BCETO JIMLIb TOJIBKO
TabJINIIBI IPOCTHIX YHUCET: «...UTOOB! YOEOUTHCS, CIelyeT TOJIBKO B3IJISHYTh HA TabJMIly MPOCTHIX YMCEJ, KOTOPYIO
HEKOTOPBIE B3SIIM Ha ce6sI TPYJ], BBIYMCJINATD AAJIbIIe, YEM JI0 CTa THICSY, ¥ OCO3HATh, YTO 37IECh HET HUKAKOTO MOPsIIKa
Y HAKaKOro IIPaBuiia. DTO TeM 60Jiee YAMBUTENIbHO, YTO aprudMeTHKa JaeT HaM OIpe/ieIeHHbIE [TPABUJIA, C IOMOIIBIO
KOTOPBIX MBI MOKEM IIPOJIOJIKATh MIOCJIEIOBATEIbLHOCTD IIPOCTHIX YMCEJI CKOJIb YTOTHO AaJIeKO, He 3aMeyvasi, OJJHaKoO,
HU MaJIeHIero ciena nopsakay [12].

3akoH OOpaTHON CBS3M YMCEJI SIBJSIETCS AMHAMUYECKUM, CTPOTO JI€TEPMUHMPOBAaHHBIM 3aKOHOM. Tak, eciu
IDKOWHT psiJ IPE/ICTaBIIsIeT COO0 HEKOTOPYIO YHCJIOBYIO CHCTEMY, TO MTPEALIECTBYIOIE COCTOSIHUS 9TON CUCTEMBI
OJIHO3HAYHO ONPEJEJIIOT ee Moceaylmue cocTossHus. Kak u no onpezneneHuio, 3aKkOH OOpaTHON CBSI3U YMCEJ
IIPeACTaBIsieT COO0M CYNECTBEHHYIO BHYTPEHHIOI U YCTOMYHMBYIO CBSI3b IIPOCTBIX U COCTABHBIX YHCEJ, OOYCIIOBIIM-
BAIOIIYIO X YIOPSIOYEHHOE U3MEHEHUE.

KauecTBeHHO, IPOCThIE U COCTABHBIE YMCJIA IKOMHT Psifja UMEIOT SIBHO IPOTHUBOMOJIOXKHbBIE XapaKTepUCTUKU. Ko-
rJa OJHU, IPOCThbIE YMCJA, JEMOHCTPUPYIOT HaM, B CUJIy ONPENEJIEHNs], MOHOJIUTHOCTb U HEEeJIUMOCTb Ha YacCTH,
Ipyrue, COCTaBHbIE YMCJIa, HATIPOTUB, SIBJISIIOTCS KOMIIO3UTHBIMY, JEeJISIMUMUCS Ha COCTaBHbIE YaCTU. J1eMMOCTb U
HEeJIeJIMMOCTD IPECTaBIMIOT [JIs1 HATypaJbHOTO Psiia YMCeJ IBA MPOTUBOIOJIOXKHBIX CBOMCTBA 4nCad. OTKPBITHE
MIPOTUBOPEUMBLIX, B3AMMOUCKIIIOUAIOMINX IPOTHUBOIOJIOXHBIX TEHIEHILIAN B CAMBIX PA3J/IMYHBIX SIBJEHUSX U [IPOLEC-
cax BCerja UMeJso U MMeeT IPUHLIMNKMAIbHOE 3HaYeHMe KaK 1151 POPMUPOBAHUS AUATIEKTAYECKOrO BOCTIPUSITUS e~
CTBUTEJILHOCTH, TaK U JIJIS1 OCMBICJIEHUSI IPOLIECCOB U3MEHEHUS, pa3BUTHSL. [107 ManeKTUYeCKMMU TPOTUBOIOIOXK -
HOCTSIMU [IOHMMAIOT TaK1e CTOPOHBI, TEHAEHIIUNA TOTO NI UHOTO LIeJIOCTHOTO, U3MEHSIIOIETOCs TpeIMeTa (SIBJAeHNS,
IpolLecca), KOTOPble OJHOBPEMEHHO 63GUMOUCKA0UAI0OM 1 83dumonpeonosazaiom Apyr npyra. [nanekTudecKum
MIPOTUBOIIOJIOKHOCTSM IIPUCYIIE €IUHCTBO U B3aMMOCBSI3b B PAaMKaxX HEKOTOpoOro uesnoro. Tak, B "paMKax" I>KONHT
psa 4ucesl MPOCTble U COCTABHbIE YMCJIA BIPAXKAIOT €QUHCTBO U B3aUMOCBSI3b, B3aUMOIEICTBUE "TIOJISIPHBIX" ITPO-
THBOIOJIOXKHOCTEN. ENMHCTBO 1 "60pb6a”, rTHbKoe B3aUMOIeNCTBYE IPOTUBOMOJIOKHOCTEH - MPOCTBIX U COCTABHBIX
41CeJl, BLIPAXKAET CYIIECTBO AKOWHT PsI/ia U BCErO HaTyPaJIbHOTO PSiia YMCEJl U TIO3TOMY JaeT "KIIod" K pOpMUPOBa-
HUIO ¥ 9BOJIIOLIMY PacCIIpeiesieHHs IPOCThIX YMCeIl.

B kauecTBe HaryisgHOrO NprUMepa npuseseM rpark U3BMEHEHUSs IIPOCTbIX U COCTABHBIX U3 MPOCTBIX COMHOXKU-
TeJler > 7 4YnceJ IKOMHT psia.
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Puc.2. PaccuuTaHHble HODMUPOBAHHbIE 3HAYEHMS] KOJIMYECTBA ITPOCTHIX " 1 cocTaBHBIX X yuces B HATY-
PaJIbHOM pSIJie YnCell.

VI3MeHeHre KOJIMYeCTBa IIPOCTHIX 1 COCTABHBIX YKCEJI IPOUCKXOIUT B COOTBETCTBUM C 3aKOHOM OOPATHOM CBSI3U
yucedn q(x)+n(x) = [sx]. 113 rpaduka BUgHO, HACKOJIBKO KOPPEINPOBAHHbI U3MEHEHMUSI TPOTUBOIIOJIOXKHOCTEN. U1 ecnn
B CaMOM HavaJsie, OT yucia 7 ("BesMKOoJIenHas ceMepka") 1o yncisa 49 nmeercs 12 (I0>XKrHA) IPOCTBIX YMCEI U - HU
OJIHOTO COCTABHOTO 4KCJIa, TO YK€ IIEPBO€ COCTABHOE YMCIIO 7%7=49, cTosmee Ha 13 (uepmoea 0103cuHa) MECTE HAPY-
IaeT TEHJEHLNIO HEYKJIOHHOTO POCTa KPUBOM pacIpeie/IeHUs IPOCThIX YKCesl. Bo3pacTaHne KOJIM4eCTBEHHOTO CO-
Jlep>KaHus COCTAaBHBIX YMCEJl B IKOVHT pAjie MPUBOAUT K HEYKJIOHHOMY YMEHBUIEHNIO OTHOCUTEIBHOTO KOJIMYECTBA
IIPOCTBIX YKCEJI, 9YTO U oTpaxaeT rpaduk. Korpa abCoMOTHOE KOJIMYECTBO COCTABHBIX YMCEJ CTAHOBUTCS PABHBIM
a6COJIIOTHOMY KOJIMYECTBY MPOCTHIX YXCEJ B PACIPEeIeHNN YKCeN "HACTyNaeT" KOPOTKUI IIPOMEKYTOK paBHOBE-
CHs1, KOJIMYECTBEHHOTO 6ajlaHCa TPOTHUBOIIOJIOKHOCTEN. B paBHOBECUM KOJIMYECTBO IIPOCTBIX ¥ COCTABHBIX YHMCETI CO~
CTaBJISIET:

{7’7 ’12000} _ 2066 _ 664667 -13330 1332,995869... = §° ~CAMOCTEIEHHOE 91CIIO,
rae: & —4,6692016... -koHctanta ®eiirenbayma [19].
[Ipr 5TOM, KOJIMYECTBO TPOCTBIX YUCET 7 (x) z(x) =666, M - COCTABHBIX YKCE q(x)-667; mpocroe yucsuo 4999 sB-

JsieTcs 666-bIM IPOCTHIM YMCJIOM U HaxOAUTCS B N = 166 nepuoge nopoxparoumero yucua 19.

P.S. leficTBUTEbHO, TYT HAYMHAEIIb 33/[yMbIBAThCS O TOM, YTO B IJIyOOKO! APEBHOCTH JIIOJH, TIO-BUIVIMOMY, YK€
3HasM 06 3TOM 3aKkoHe. Heapom 3TH ynciia ynioMuHaloTcs B brubsuy, a B pacrpeziesIeHUY IPOCTHIX YMCEJT SIBIISIOTCS
"penepHbBIMU TOYKAMU" pacClpenesIeHNs.

Tak ke HarIsgHO 3aKOH 06PATHOU CBSI3U YKCEJI ITPOSIBJISIET CBOE NENCTBYE U B MAaTpuUlaxX Ha 24 yucia [10 u IIPU-

JIOJKEHHUEL].

FH ] 18 27 36 43 34 | & T il 20 99 108 | 117 | 126 | 135 | 144 | 133 | lez | 171 | 180 | 189 | 198
1 12 37 I iE] 01 109 127 163 121 199
2 - 47 o . e g - e
E T " e S e
4 13 31 FE e N ™ 103 ki1 139 B N5 B WY 183
B 13 41 | 52 R 115 [ o 151 147 [ el 157 203
I3 (2] L2}

T 43 [ T8 | ] 07|y 133 151 168 187 e &
8 17 33 71 [ 107 [ ] A 143 161 A 172 107
E) : (2] -~ -~ (2] (2] ]

Puc.3. Tlepuoauyeckas Marpunia Ha 24 Yucjia MPOCThIX M COCTABHbIX U3 IIPOCThIX COMHOXKUTENEN Yucen > 7.
- OTMEYEHBI COCTaBHbIE YUCIIA.

Marpuna Ha 24 yucia nepuogudecky, ¢ nepuogom T=:90 yucer, "MpoOHU3LIBAET" BECh HATYPAJIbHBIN P YUACE],
0 0eCKOHEeYHOCTU. B MIpUHLUIIE, XapaKTEP 3aKoHa Y U3BMEHEHUS! OTHOCUTEJIbHOTO KOJIMYeCTBa IIPOCTBIX U COCTaB-
HBIX YMCEJI MOXKHO OLIEHUTb Ha abCTPAaKTHOH €JMHCTBEHHO! MaTpulie Ha 24 4yuca, Yepe3 KOTOPYIO TPOCEUBAETCs
BEChb HATypaJIbHBIN P YUCEL

B renesuce pacrpeneneHnd NMMpoCTbiX YK1CEJ MOKHO BbIAEJNTb HECKOJIBKO 9TAllOB Pa3BUTHA, CMEHSIOINX OPYT
Ipyra. 13 aHanu3sa rpaduka pacrpezesaeHus IPOCTbIX U COCTABHBIX YMCEJI, PUC. 1., yKaskeM 3TU dTaIlbl:

a) BO3pacTamoli y4acTOK KpUBOI1 paclpeesieHus IPOCTLIX YUCEJl OT Yucia 7 1o uucia 49; umeercs Bcero 12
MIPOCTLIX YXCEJI M HY OJHOTO COCTABHOTO YMCIIA;

0) cniajaroIuUil yYaCcTOK 3TON KpUBOH OT yucia 53 mo yuciaa 4999; abCooTHOE M OTHOCUTENILHOE KOJIMYECTBO
IIPOCTBIX YHCEJI B DTOM MPOMEKYTKE YucesI IpeobsiafaeT Hafl KOJIUIEeCTBOM COCTABHBIX;

B) COOTBETCTBYIOIMI BO3PACTaIOMINI YYaCTOK KPUBOU pacIpe/iesIeHNsI COCTaBHBIX YHCEeJl CHHXPOHHO BO3paCTaeT
oT unca 49 no yncsia 4997; abCoNOTHOE ¥ OTHOCUTEBHOE KOJIMYECTBO COCTABHBIX YMCEJI B 3TOM IIPOMEXKYTKE YCTY-
[aeT NPOCTBIM YMCJIaM, HO - HEYKJIOHHO BO3PACTaET;

T) "TOYKa paBHOBECHS" IPOTUBOIIOJIOXKHOCTEN, IIPOCTBIX M COCTaBHBIX YMCEJI, XapaKTepu3yemMast KOJIM4eCTBOM UK~

cem: 77(X) =666, q(x)=667 u q(x)+n (x) = [sx]= 7 (4999) + q(4999) = [ 77 - 4999] = 1333,
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I) CHaaoMUi yYaCTOK KPUBOH paclpeiesIeHUs] IIPOCThIX YUCeJI OT ynciia 4999 npu x —> 90 ; abCOMIOTHOE U
OTHOCHUTEJIBHOE KOJIMYECTBO [IPOCTHIX YXCEJI HA 3TOM dTalle Pa3BUTHS MEHbIIE aOCOTIOTHOTO M OTHOCUTEJIBHOTO KO-
JINYECTBA COCTABHBIX YMCEJI U UMEET IIPOTUBOIOJIOKHYIO COCTaBHBIM YMCJIaM TEHIEHIUIO PE3KOTO YMEHbUICHUS;

€) BO3pacCTaIMil YyYaCTOK KPUBOM pacHpefeseHNs] KOJIMYeCTBA COCTABHBIX YMCEJ, CUHXPOHHO C YMEHbIIe-
HUEM KOJINYECTBA [IPOCTHIX YHCEJI, XapaKT€PU3YETCsI POCTOM abCOJIIOTHOIO ¥ OTHOCUTEJILHOTO KOJIMYeCTBA COCTAB-
HBIX YMCeJI U NTPeobs1ajaHueM KOJIMYE€CTBA COCTABHBIX YMCEJI HAJl KOJIMYECTBOM IIPOCTBIX YHUCEIL.

YauBHUTENBHO, HO T.H. PENEPHBIE TOYKU PACIPENEIIEHNS YMCel IPKOMHT psja:

7- mepBoe 4KCIIo psifa; Ha 13-oM MecTe CTOUT IepBOe COCTAaBHOE YUCJIO (49=7%); a B TOUKE PaBHOBECHS], IPUMEP-
HOTO PaBEHCTBA IIPOCTHIX (666) 1 cocTaBHBIX ynce (667), HaurHaIENnCcs "60pbObl" 32 HATIOJTHEHNE YU CIaMU IPKOUHT
psza 4uces, SIpKo MPOSIBJISIETCS YXCJIIO IIPOCTBIX YKCeJl, paBHOe 666: 7, 13, 666.

[IpenBapuUTeNbHBINA UTOT MPOBELEHHOTO aHANN3a PACIIPEIEJIEHNS IPOCTBIX M COCTABHBIX YHACEJ CJI€IYIOMMIA:

“Ecnu og, pe3ybTaToM "€QMHCTBA U GOPbObI" IPOTHUBOIIOJIOXKHOCTEN TOHUMATh aOCOTIOTHOE M OTHOCUTEJIBHOE
KOJIMY€CTBEHHOE U3MEHEHNE, TO MO>KHO OTMETUTD, YTO B OTPAaHUYEHHOM CBOMCTBAMU yuces (IPU3HAKU AeJIeHNs Ha
9 1 10) apease (MaTpulie UM IPKOMHT Psifie) KOJIMYECTBO IIPOCTHIX U COCTAaBHBIX YMCEJI BCEILIEJIO MOIINHSETCS] 3aKOHY
00paTHOMH CBSI3H YHCeJI. [Ipy 5TOM KaueCTBEHHbIE XapaKTEPUCTHKN N3MEHEHHS KOJIMYeCTBA ~ KOJIMYECTBEHHOE Ipe-
BOCXO/ICTBO, MEHSIIOTCSI MECTaMH y IIPOCTBIX U COCTaBHBIX ynces. CaemoBaTeIbHO, 3aKOH OGPATHOM CBSI3U YHCEII CO-
IEPKUT B cebe 1 "OTpUIjaHME OTPULIAHUS", aHAJIOTOM Y€ro U B IIPUPOJIE€ U B OOIIECTBE, B JIIOOBIX CAMO0P2AHU3YI0-
WUXCA cucmemax CIy>XaT, B YaCTHOCTH, "CIMPaseBUHbIE" POLECCH], COYETAIINEe B cebe LIUKINIHOCTb, OTHOCHU-
TEJIbHYIO TOBTOPSIEMOCTD U TIOCTYNATEIbHOCTE [12].

MeTo010T4eCKH BaXKHO OTMETUTB, YTO BHISIBJIEHNE KaKOM-JIN60 3aKOHOMEPHOCTH B IIPUPOJiE, ECTECTBO3HAHMH,
0O6IECTBE BCETJA COMPOBOXKIAETCS NOUCKOM OUANEKTMUUECKUX NPOTMUBONONONHCHOCTE, TTOJISIPHBIX TEHAEHIUH, YTO
U SIBJISIETCS], B KOHEYHOM CUETE, 0CHOBHOU XAPpaKmepucmuKoii pazeumus Kaxozo-aubo npoyecca.

MexaHnu3zm 06pamHoii cea3u Hucen, IPeACTaBIEHHbIN B JAHHON paboTe, delicmeytowuil Ha (opmuposatue pac-
npedeseHUA NPOCMBIX HUCEA 8 HAMYPAALHOM PAOY YKCETL, MOXKET OBITh MICIIOJIb30BAH B KAYECTBE OJIHOTO M3 METO/IOB
CHHTE3a OOPaTHBIX CBSI3€H B Pa3/IMYHbBIX HAIIPABJICHUSIX NCCIEOBAHNSI COBDEMEHHON HAYKHU.

MATEMATHYECKOE MBIIIIJIEHUE U PEAJIBHOCTb

YnuBuTenbHBIN MUP QUBNKU U €€ CBSI3b C My3BIKOH, 110331€il, prsocodueil 1 pesurueil 09eHb yIagHoO MPeaCcTaB-
sieH B kaure B.I1. KoBryHa [16]. B ofHOMMEHHOI KHUTE «SI3BIK, My3bIKa, MaTEMATHKa» BEHI€PCKHE aBTOphl Bapra b. u
IIp. HA MHOTOYHMCJIEHHBIX IIPUMEPAX IT0Ka3bIBAIOT O0IIMEe 3aKOHOMEPHOCTHU U CTPYKTYPSI B SI3bIKE, My3bIKE M MaT€Ma~
tuke [17].

Jpyroe CBOMICTBO peasibHOCTH -~ CAMOIIO/IO6HOCTh YHUBEPCYMa B MUKPO- M MAaKPOKOCMe. DTO camorofiobre npu-
POJIbI TIPOSIBIISIETCS B JIMHUSX GEPEroB MOPEN U peK, B OYEPTAHUSIX 06IAKOB U JEPEBbEB, B TYPOYJIEHTHOM ITOTOKE
SKAJKOCTU U B M€PAPXUUYECKON OPraHM3alluy >XUBBIX OPraHU3MOB. [I0X0KeCTb IIIAHET, UX OPOUT, BUJ, TaJIAKTHK, UX
CKOILJIEHUH U T.J. U T.I. HEKOTOpbIe "KapTHHBI" IPUPOIbI GECKOHEYHO IIOBTOPSIIOTCS. DTO OOBIYHBIE MTPOIIECCHI C 00~
PaTHOI! CBI3b10, B KOTOPBIX OJJHA M Ta K€ ONepallns BLIIOJHSAETCSI CHOBA U CHOBA, KOTIa PE3YJIbTAT OJHON UTEPALIUU
SIBJISIETCS] HAYaJIbHBIM 3HAYEHUEM IS Clenytomeil. ENMHCTBEHHOE, 9TO IIpY 9TOM TpebyeTcsl, HeJIMHEeHas! 3aBUCH -
MOCTb MEXAY pPe3yJIbTaTOM U Ha4aJIbHbIM 3HAYEHUEM.

CyIecTBYIOT 3aKOHBI U OOBSICHEHMSI, PEOYKIMOHHbIE U ncxoasmye. CymecTBYIOT MaTeMaTH4iecKiue abCTPaKkIuy;
JIOMBICJIbI; UICKYCCTBO; 9THKA; TEHEBbIe (DOTOHEI 1 NapaJlyiesibHble BcesleHHble. CTeneHb UICTUHHOCTH DTUX CMBOJIOB,
06pa30B U TEOPUH, - TO €CTb OIIPEIEIEHHOE CXOJICTBO C KOHKPETHBIMH MJIN aOCTPAKTHBIMH BELIAMU, K KOTOPBIM OHU
OTHOCSITCS, - ONIPEAEJISIET HOBYIO CAMOIIOZ0OHOCTh, KOTOPYIO AA€T PeaibHOCTHU UX CYLIECTBOBAHUE. "DTy CaMOIIof06~
HOCTb MBI Ha3bIBaeM 3HaHueM" [17].

SAK/IIOYEHHE

Kak BUIHO U3 M3JI0)KEHHOTO MaTepHasa, IPUHILIMII O6PAaTHOM CBS3M UMEET M B MATEMATUKE JIOBOJILHO IIPOYHbIE
«KOPHM». XOU€TCsl BEPUTh, YTO NPE/IJIOKEHHBIN B pab0Tax aBTOpa MeXaHN3M BO3HUKHOBEHUS U I€ICTBUS O6PATHOM
CBSI31 YMCEJ HaWJIeT CBOE IPMMEHEHUE U B IPYTUX 06JIACTSIX COBPEMEHHOTO €CTeCTBO3HaHUs. Hy>kKHO IPU3HATBh, 4TO
MIPECTABJIEHHBI MaTepUal — 3TO JIMIIb OCHOBBI, IIEPBbIE IIArM B IIOHMMAaHUM OEHCTBUSL 3aKOHOB COXPAHEHMUS U,
COOTBETCTBEHHO, 3aKOHA OOpATHOM CBAA3M, B QyHIAMEHTE MAaTEMATHUKU - HATYPaJIbHOM PSILy YACEIL.

MBI Tak 4aCTO FOBOPUM O €UHCTBE U 60PbOE IPOTHUBOMNOJIOKHOCTEMH, YTO ITO [OHSATHE CTAJIO0 TPUBUAJIBHBIM, CAMO
€000 pasyMeoUMMCS U He TPEOYIOLIMM UCCIeI0BaHUSL. MOXET ObITh, TO3TOMY 3TOT (PYHIAMEHTAJIbHBIN 3aKOH IIpU-
POZbBI TaK MaJIO UCCIEIOBAH U YIJIyOJIEH U, YTO XapaKTEPHO, IOYTU COBEPLUIEHHO HE MAaTEMATU3UPOBaH [18] . A Mexay
TeM OH JIOCTOVH CAMOT0 IIPUCTAIbLHOTO U3yYEHUs U Pa3BUTHS - BEJb OTO OJIMH 13 OCHOBHBIX, Hanbo0see ObIHX 3aK0~
HOB MUPO3[IaHusl. B 3aKkOHax coxpaHeHus], TPUHIUIIE OOpaTHOM CBSI3U KaK pa3 M 0OHAPYKUBAIOTCS YePThl GyHIAMEH-
TaJIbHOTO 3aKOHA. BrISIBlIeHNE U TIOHMMaHWe [eMCTBUS IPUHLIMIA OOPATHOM CBSI3U B €CTECTBO3HAHUU SIBJISIETCS, HA
Hall B3IJIS1Ml, ONHUM U3 HEOOXOAMMBIX YCIOBUI MHTErpaly 3HaHUI OCTHEKIACCUYECKON HAyKMU.

IMPUJIOKEHHE 1.

ITpozpamma paxmopusayuu no anrzopummy HaAxXo*cOeHUL COCMABHBLX wuces 0xcolinm pada va Maple 12, Prill.mw
. [Iporpamma 1o npeAcTaBJIeHHOMY aATOPUTMY COCTaBJIEHA CTapLIMM Hay4YHBIM COTPYIHUKOM K.(p.-M.H. EMesbsiHO-

Hucruryr cucrem nudopmarurn
/ um. ATl Epmosa
BeiM IL. T. CO PAH

> restart:
> Digits:=100;
Digits :=100
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> M1 := rand(10"~42)(233);
M2 := rand(10"48)(5325);
p := nextprime(trunc(M1));
q := nextprime(M2);#p:=nextprime(10"~4-233); #q:=nextprime(trunc((10™~4)/2)+127);
M1 :=989587223441781733537227899188819834058
M2 =14255545686090849113353255268822684316789744’,
p =989587223441781733537227899188819834058
q =14255545686090849113353255268822684316789744’
> X:=p*q; length(X); #X:=p*q; #RSAflag:=true; #ifactor(X,lenstra); #nextprime(10°10)+2; #X:=65732917;
>
X:=
14107105874146112785515626276951903369456732195958962¢
92257788945706394556789076493983

90
> GetVal:=proc(s,x)local p; for p in s do if Ihs(p)=x then RETURN(rhs(p)) fi od; end;
GetVal :=proc(s, x)

local p;
for p in s do

if /hs(p) =x then RETURN(rhs(p)) end if
end do

end proc

> #press ENTER key two times
> TB[7]:=array(1..8,1..3,[[11,17,6],
[7,317],

[13,19,8],

[23,29,22],

[17,41,23],

[19,43,27],

[29,53,51],

[31,37,38]]) :
TB[11]:=array(1..8,1..3,[[7,23,5],
[13,17,7],

[11,31,11],

[19,29,18],

[17,43,24],

[23,37,28],

[29,49,47],

[31,41,42]]) :
TB[13]:=array(1..8,1..3,[[7,19,4],
[11,23,8],

[13,31,13],

[17,29,16],

[19,37,23],

[23,41,31],

[29,47,45],

[31,43,44]]):
TB[17]:=array(1..8,1..3,[[7,11,2],
[13,29,12],

[19,23,14],

[17,31,17],

[11,37,13],

[23,49,37],

[29,43,41],

[31,47,48])) :
TB[19]:=array(1..8,1..3,[[7,7,1],
[13,13,5],

[17,17,9],

[11,29,10],

[23,23,17],
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[19,31,19],
[29,41,39],
[31,49,50]]):
TB[23]:=array(1..8,1..3,[[11,13,4],
[7,29,6],
[17,19,10],
[23,31,23],
[13,41,17],
[19,47,29],
[29,37,35],
[31,53,54]]):
TB[29]:=array(1..8,1.3,[[7,17,3],
[11,19,6],
[13,23,9],
[29,31,29],
[17,37,20],
[19,41,25],
[23,43,32],
[31,59,607]) :
TB[1]:=array(1..8,1..3,[[7,13,2],
[11,11,3],
[19,19,11],
[17,23,12],
[29,29,27],
[31,31,31],
[13,37,15],
[23,47,35]]) :;
printlevel:=0 :
#Digits:=1000 : ;
P:=X mod 30; U:=X mod 9; #K:=p mod 9; T:=q mod 9;
N:=trunc(X/30); #nl:=trunc(p/30); n2:=trunc(q/30);
if P=1then
N:=N-1
fi;
if ({P} intersect {1,7,11,13,17,19,23,29}) = {} then
print('This number does not belong to the joint-series!’)
else
#19:=X mod 9;
flag:=true;
for i from 1to 8 do
A:=TB[P][i,1];
B:=TB[P][i,2];
V:=TB[P][i,3];
#J:=trunc((sqrt((A+B)"~2+120*(N-V))-(A+B)) /60);
#sol:={isolve({(A+30*x)*(B+30*y)-X=0})};
sol:={isolve({V+A*y+B*x+30*x*y-N=0})};print(x,y);
for s in sol do sX:=GetVal(s, x’);
sY:=GetVal(s,y’);
if (sX>=0) and (sY>=0) and (sX<=sY) then
flag:=false;
print(30*sX+A,30*sY+B);
fi;
od;
# if (((A*B) mod 9) = I9) then
# J:=trunc(((sqrt((A-B)"2+4*X))-(A+B)) /60);
# if RSAflag then
# START:=J; FINISH:=0; STEP:=-1;
# else
# START:=0; FINISH:=J; STEP:=1;
# fi;
# for L from START to FINISH by STEP do
# if (X mod (A+30*L)) = O then
# flag:=false;
# 7:=X/(A+30*L);
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f@ 9

# print(A+30*L,Z)

# fi;

# od;

# fi;

od;

print(X, time()-0, 'if (flag,” prime’,” composite’));
fi;

Il
8]

2q~°VVV
Wi

[\

w

47023686247153709285052087589839677898189107319863209¢
408592964856879818559635883132

X,y
X,y
X,y
X,y
X,y
X,y
X,y
989587223441781733537227899188819834058039
142555456860908491133532552688226843167897447897

X,y
141071058741461127855156262769519033694567321959589629868

57788945706394556789076493983902.209 composite
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