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BMecTO 3nurpada...

KBA3WA®OPU3MATUYHBIA CTUX
(9kcnepuMeHTanbHas MNO33US)

McTnHa - 3HaHMSA MOAKpEnEeHHble BEepow.
JwboBb - pBMraTens MuMpa cero.
Hapexna - pap cBblue AN 4YenoBeka.

A Bepa - 6e3 Hee OH HM4YTO.

3HaHUA - NYTb ANS CUJbHBIX U CMEJbIX.
[lobpoTa - MyApOCTb BEKOB.

CMbicn XM3HM - Bonpoc 6e3 oTeeTa.
Xn3Hb - moumck ero.

Mpupona - He Bpar, oHa pobpopeTenb.
YecTHOCTb - JOCTOMHCTBO Bbille MOXBan.
YecTb - TO, 4YTO BCE 3aluuanT.

[eHbrn - 310 gapoBaHHOE AbSBOJIOM HaM.

VYcnex - TO, O YEM BCE MEYTawT.
BnacTb - caTupa cama Haja coboi.
KpacoTa - ee gaBHO VX He LEHAT.
YM - Korga-To OH Obll1 M CO MHOMN.

Bpemsa - nekapcTBO OT BCEX 3aTPYOHEHUN.
CMepTb - cnaceHue, HO HET Xe ee.

BeuyHoCTb - CKyka ANA TeX KTO €€ He LEHUT.
CyacTbe - TO, 4YTO KPYLOM WU BO BCEM.

OnbIT - yMeHMe BUAETb TCla3aMu.

340poBbe - YMCTOTa nNpexne Bcero ans [Oyumn.
310 - Hebnaronosy4yHas WHOCTb CBOGOAbI.
®opTyHa - MPOCTUTYTKA KanpusHOW CyabObl.

Mo33usa - necHb [ywn, 4TO AABHO VX MponuTa.
CTpokn - OeccCMbICIEHHOCTb CO CMbIC/IOM MeX CTPOK.
byaywee - korga-To [LaBHO HaCTyMuio.

[Mpownoe - 4yxoM XOpOoBOS.

© [lerpoB WN. b.



ANXNMUA MATEMATUKW

CeMb K psay ceMepok nuvwaTbcs

[Byx [eBATOK NoA KOHBOEM BOCbMEpPOK.

N Kk aByM pa3HocTsM fo06aBAT OAMH,
CeMbaecAT CTPYH yAapAT MO HUM.

A 13 4yepTOBOW AOHXWHbI BOCbMU

BoigyT nBafuaTb MNSATb AECATOK LWECTWU.

N3 kaxporo pspga oOT TyaAa OONON —
Bnepean noBe nsaTepku, Bepyume 3a cobon,

[lBa 3Beps unMcna B OTPAXEHWE 3epKasbHOM.

Bo3BbillaeTCcs Ha HUMW O4YEHb HaXaNbHO
Yncno vs gBeHaguaTy 4vmcen CaydarHbIX:
[BeHanLaTb y4YMTENen MUPHO CUAAWNX,
Copok BOCEMb Y4YEHMKOB MNOAJIE CTOSWMX.
OOVMH K OLHOMY — KJ/W4YM Npen HUMKW Nexar,
[lBaguaTb wecTb ABepen OHW OTBOPSAT.
CeMbaecaT naTb WM ABagULaTb Tpwu,

Tne 3pecb nepsoe — noau pasbepu.
Korpa Bce umcna comayTca B €OMHO,
HencToBas xaoca cuna

C Hebec 3aTMeHMeM ynager,

Benvkaa Teopema — nager.

© Metpos U. b.

Jloon OXOTHO BEPAT TOMY,
yeMy XenawT BEpUTb.

0nuin LUesapb



OT aBTOpa.

Hymeponorus - 3TO yAUBUTENbHaA Bellb . C opHOM  CTOpPOHbI  OHa
BOCMNPUHMMAETCA KaK YUCTO BUPTya/ibHOE pas3BieyeHue [N MaTeMaTUKOB
YB/IEKAWWNXCA 330TEPUKON, HO C OPYroM - KOrga HayuMHaelWb COMOCTaBAATb

peanbHbli MUp C uMbpamMm, HaYMHAEWb BUAETb YAWBWUTE/IbHbIE CBSI3U.

CobCTBEHHO HYMEpPONOrOM A HMKOrga He 6bin, Aa M cenyac ceba TaKOBbIM He
cunTaw. BnpoueM, Kak ¥ nucaTeneMm UM KemM-TO BpoAe TOro, KTO cnocobeH
M3AWHO W TCPaMOTHO nepefaTb CBOW MbICAW NWASM B NUTepaTypHou dopme.
HanpawvBaeTca BONpPOC: MOYEMY Xe Torpga A 3aTedan nNucaTb 3Ty KHUCY? [eno
B TOM, 4YTO 3a MOM XW3HEHHbIN OMbIT CKoNuiacb MWHbOpMauUMa, KOTOpas Kak
MHE KaXeTCf, OYeHb BaxHa AN MNOHMMAaHUA YeNIOBEKOM: KTO Xe OH ecCTb
Takon W rae HaxoauTcsa? Peuyb wuaeT O BOCOPUATUM OKpyYXawwero Mupa,
BceneHHon wn dyHAaAMeHTanbHbIX 3aKOHOB B Her uapswmx. W s3Ta Ta camas
nHpopmaumsa, KOTOpass, €eCaM He cenvyac, TakK MOTOM - B 0Oyayuwem, MOXeT
HaWTW peanbHOE NpaKTUYecKkoe MpPpUMEHEHMUE.

Takmm obpasom, B 3ToM Hebonbwonm nybamkaumm s cobpan HaKOMMBWYKCHA 3a
rogbl Moux GuUIOCOPCKUX, D30TEPUYECKUX U MATEMATUYECKUX U3bICKAHUN
MHOPMaLMK, OTHOCUTENbHO VYAUBUTENbHbLIX (GAaKTOB U CBOWCTB HEKOTOPbIX
yucen, npexae Bcero o6 yaAMBUTENbHOM 4yucne — AeBATb. Mbl BCTpedyaemcs C
3TON UuUMPpoOM exegHEBHO, HO faxe He nogo3peBaeM, KakKon TCAyboKun CMbICH
OHa B cebe Hecer. [logBoas 4YepTy B CBOUX W3bICKAHUAX, KOTOpPble He
npekpawakwTCs HWM Ha MUC, S BMOJIHE MOTY YTBEpPXAaTb, YTO 3Ta umbpa — 3TO
KAw4Y K nos3Haw BcenenHor mn cammx cebs. Ho peyb B [JaHHOM nybavkaumu
nonaeT faNeko He TONbKO 06 3TOM.

OLHAKO [OONMXeH npeaynpegMTb O TOM, UYTO MO CBOEN CTPYKTYype 3TO
NOBECTBOBAHME OYEeHb pPa3HOWEPCTHOe, VYILJ/OBAaTOE W COOpaHHOEe Ha MepBbii
B3C/1S4 M3 He CTbIKYWWMXCS KYycKOB MWMHbopMauumm. Bnpouem, cMmew HapesTbcs,
YTO O3HAKOMMBIWMCbL C COAEpPXaHMEeM STOW Hebonbwoli OGpowwpbl, Bbl -
yBaXaeMmbll YUTaTENb, HE TONIbKO OTKpoeTe pANs cebs HeKOTOpble MNpPOCTble
MaTeMaTUYeCKne 3aKOHOMEPHOCTW, KOTOpble OO0 CUX MOp YCKO/Ab3anaM OT B3opa
MHOTMX, HO W HAYHETe MNOCTUraTb a3bl HACTOAWEN MATUM DSTUX 3aTaA[0YHbIX

unop .



Tnasa #1. HYMEPOHWMKOH O BCEJ/IEHHOW.

#1. BceneHHas MHOrOMepHa Mo CBOEW npupoae.

[Moa >TWMM BbiICKa3blBaHMEM MNOHMMaeTCcs TO, 4YTO BceneHHas cOCTOUT He wu3
OOHOPOAHOM MaTepUM, a U3 MHOXKECTBa Pa3/INYHbIX €e MEPHOCTEMN. Tak, K
npumepy, 7A0b6OM O06BEKT HaWero OKpyXawwero Mupa SABASETCH He KOHEeYHbIM
BMAOM MaTepuu, a /uvb BUAOM ee TeKylWero cocTosHus. Bo3bMmMeM TO xe
abnoko. OHO uMeeT KOHeuyHyw GOpPMY M pasMep, SABNAACb OOLEKTOM HaWero
MaTepuanbHOro Mupa. Mbl BOCMPUMHMMAEeM €ero Kak HeKuUn Kpyrabih ¢GpyKT C
onpeAeneHHbiIMM CBOMCTBaMu. HO BMecTe C TeM, 3TO Xe SO10KO COCTOUT U3
KNeToK, KOTOpble B CBOW O4YepeAb COCTOSAAT U3 CJ/IOKHbIX OpLaHU4YeCcKmx
BewecTB. JTM OpraHM4yeckme BewecTBa OOPA3YWTCH M3 MHOXECTBA MOJEKYN W
aTOMOB, KOTOpble B CBOW O4Yepelb COCTOAT W3 HYKJAOHOB U T. . Takum
obpa3zom npocToe A6/0KO MOXHO MNPeACTaBUTb M B BMAE HeOONbWOLO KPYTL/aOro
obbekTa — C Hawelm TOYKW 3PpEeHUs, U B BUAE LENON «BCENEHHOM» aTOMOB U
3NEeKTPOHOB — C  NO3UUMM  UX  YPOBHA. B a>ToM w© npossnsercs
OCHOoBoOMosarawuee CBOMCTBO MHOTOMepHOCTM. [lpy 3TOM B 3aBUCUMOCTW OT
TOYKM HabnwaeHma 3a O0O6BEKTOM, Mbl YBUAMM COBEPWEHHO pas3Hble €ero
npeacTaB/ieHUA He TOJIbKO He MOXOXMEe BHEeWHe, HO U pe3KOo oTanvyawwmecs no
CBOMNCTBaM.

#2. Bcsa BceneHHas cocTOUT M3 NepBOPOAHOM MaTepuu.

Ecnnm MHOTOMEpPHOCTb CTPYKTYPbl MaTepum COTLACHO npeabayuemMy MnocTynaTty —
9TO ee (pakTallbHOe CBOMCTBO AeneHuss Ha 6onee nNpocTbie BWUAbl, TO [AOJIKEH
CyWecTBOBAaTb KOHe4YHbIn npocTenwumin ee Bua (nepsopogHas MaTepus). Takomn
BbIBOL, cClieayeT M3 MNpPOCTON MAaTeMaTUYeCKOW JIOCUKU, BblpaXeHHOW B dopmyne
Nporpeccum, KoOTOpas BblpaXaeT YC/IOKHEHWE CTPYKTYpbl MaTepuu, B nepexone
oT Oonee npocTtoro Buaa K Oonee cnoxkHomy. OgHAakKO Yy TakoM nporpeccuu
AO/KHO ObITb HayanbHOE 3HayeHMe — 3TO M eCTb NepBOPOAHAsA MaTepus.

#3. OTa MaTepusa (pakTanbHO VYMJIOTHAETCA, MNOpoXaas MepHOCTUM M3 bGonee
NAOTHbLIX MaTepun.
MopobHbIn BbIBOA, CnefyeT M3 NepBOro MNocTynaTa.

#4. Takaa MaTepus — 3TO OCHOBa CTpPOEHUS MUPO3AaHUS U CaMOe MnpocTeMulee
€CTEeCTBO U3 CYUECTBYIOWMX.
MoooOHbIM BbIBOA cnefyeT M3 BTOPOLO MNOCTyaTa.

#5. [lepsopogHas MaTepus HegenMMas W  HENOCTUXKMMO NPUMUTUBHA [LNA
NMOHUMAHMA N perncTpauun.

Mbl HE MOXeM YBUAETb M TOJIKOM NPeACTaBUTb CTPYKTYPY TOro xe s6noka Ha
ypOBHE aTOMOB €ro CcoCTaBiaswwmMx. YTO e TroBOpUTb O MNEepPBOPOAHOM
mMaTepun. Tem OGonee, 4YTO BO3MOXHOCTb €€ TMO3HAaHMSA OTCYTCTBYET B BMAY
TOoro gakTa, 4YTO HEBO3MOXHO MOCTMYb MEPHOCTb MATEPWUM, HAXOASAWVICH HUXKE
YPOBHA Ha KOTOPOM [AENCTBYKWT €CTEeCTBEHHble MOCTWXMMble 3aKOHbl. [pyrumm
cfloBaMM nepBOpoAHAas MaTepus He MNoAYMHSAETCA HUKAKMM  3aKOHaM BO
BceneHHom.



#6. lNepBopogHas MaTepua — abCONWTHLIA HOCUTENb UHPOpPMaLUMU.

Jwbas mMaTepusas B  Hawenm BceneHHOM cCBOMM  COAEPKAHMEM U CYTbK
npeacrasnsaer mn3 cebsa noTok wWHbopmaumm. B paccMoTpeHHOM npuMepe C
A610KOM COBOKYMHOCTb aTOMOB HeceT MHPopMaumiw O ero CTpykType, dopme u
ceomcTBax. Takmm obpa3om, nepBopoAHass MaTepuss [OOJ/KHA HEeCTU Takxe
nHpopmaumw. Ho sTo GyaeT mHPoOpMauMa B UYUCTOM BMAE, HE Hecywasa HUM 4Yero
Kpome camon cebs.

#7 . WHbopMauus — M3Ha4vanbHbIA MOTOK SHEPTMU MNOPOXKAAWWMA AEACTBUE MUHbIX
MaTepMh N NNOTHOCTEN.

YTo e Takoe uHbopMaums? I3TO MNOTOK SHEPTLUM, KOTOPbIN onpenensieT Hekoe
BMOAOM3MEHEHME OKpyXawwen ™MaTepum. [pyrumm cnoBamm — 3STO MapamMeTp
OyayWMX, NPOWSbIX MAM TEKYWUX WU3MEHEHUN MaTepuu.

#8. EcTecTBeHHO ¢opMON XU3HM BO BceneHHoit saBnseTca WHOOPMaLMOHHaSNA

dopma.
NHdopMmauma — yHuMBepcanbHaa M abconwTHasa B Hawen BceneHHoMm maTepusa wam
ee CBOWMCTBO. A XM3Hb, cneays NOCUKWU XMBOW NpUpOLbl — CTPEMUTCS BCerpa

K COBEpPWEHCTBY. ..

#9. WHpopMaumoHHas GopMa KM3HM — TOPOXKAEHME KMBOTO B cpeae
uHpopMaumm .
CobcTBEHHO, WHbOpPMauMOHHas GOpMa XM3HWM — D3TO XM3Hb CylecTBywlwas Ha

YPOBHE BCEJIEHCKOW MHPOpMaAUMOHHOW cpebl (SHeprum).

#10. UHPopMaumoHHasa dopMa XM3HM Besgecyua.
MopoBHbIM BbIBOA cnefyeT M3 WecTOro NnocTynaTa.

#11. Ee HocuTenem sABNSEeTCA BCE MHOLCOMEpPHOE MHOroobpasue BceneHHoOM.
MopobHbIM BbIBOA, CnegyeT M3 WecTOro MnocTynaTa.

#12. UYenosek, Kak W OKpyxawumii ero MWp HaceneH npeacTaBUTENSAMU
UHPOPMaALUMOHHOW (POPMbI XKU3HU.
MopoOHbIM BbIBOA CnefyeT M3 WecTOrO nocTynaTa.

#13. [lpeacraBureniMm UHOOPMAUMOHHOM GOPMbI  XM3HM SBASIKTCSA  Takue
OpraHmMsaMbl, KOTOpble HeCYT B cebe KOHEYHYI0 SHEPLUI LEenu.

Ona xwmBoro Bo BceneHHoM, He 3aBuCUMO OT GOPMbI, AEUCTBYWT OAMHAKOBbLIE
3aKOHOMepHOCTK. [loaToMy nO aHanormm C OMONOTCMYECKOW  yrAeponHoun
XW3HbK, MNpeacTaBuTenn  MHPOPMALMOHHOM  GOPMbl  XU3HU  OO/KHbI  ObITb
KOHEeYHbIMKM 06bekTaMm, C OAHOW CTOPOHbI OO6NafanWMMM MPU3HAKAMM XMBOTO, C
OPYCOM — HEeCVWMMM CBOMCTBA MAaTEPUM MUX COCTaABSWWEN.

#14. MpepctaBuTenen MHOOPMALMOHHON (OPMbI XM3HU MOXHO accoummpoBaTb C
naeamMm, uensaMu, 3akoHaMW ecTecTBa.
MopobHbin BbIBOA cnenyeT M3 TPUHALLATOCO MOCTyAaTa.



#15. Mbicnin yenoBeka nOpoxaalwT ero pasyM, KakK HeKylo Mfonynaumio Takux
npeancTaBuTenen.

PasyM — COBOKYMHOCTb MbiCnen wnan uHbopMaumm, KOTOPOM pacnonaraetT
OaHHbIM - mHaAMBKML. Ecnm  Kaxpas Mbichb — 3TO  HekUn  MHOOPMALMOHHbLIN
opraHm3aM, TO pa3yM — uUenas nonynsaumsa, BuL WAKM UX POL.

#16. MHbopMaLUMOHHas bopMa XU3HU cnocobHa pa3BUBaATbCA u
SBOJIOUMOHUPOBATb, OKas3biBasA BJ/IMSAHME Ha WUHble MaTeEpPUUM U NNOTHOCTMU.
MopobHbin BbIBOA cnenyeT M3 CeabMOro MocTyfaTa.

#17. WHPopMauuoHHas ¢opMa XuM3HM cnocobHa nopoxaaTb cCpeay CBOEro
obuTaHuN .
Mopo6HbIM BbIBOA CneayeT W3 WeCTHaAUaTOro MOCTy/aTa.

#18. Yenosek — 3TO cuMbuoTMHeckoe o0OpasoBaHUE CJIOKHbBIX OPraHUYECKUX
BeWwecTB, NOpoXaeHHoe nonynaunen UHPOpMaumoHHOW (POPMbI XKU3BHU.
MoooOHbIM BbIBOA CnefyeT M3 CeMHafuaToro nocTynaTa.

#19. AHANOrMYHO TakKUMM CUMOMOTMYECKMMM OOpa30BaHMAMU HEXMBOW MaTeEpum
ABNANTCA Niobble 06BHEKTbI OKpYXawWero mupa.
MopooOHbIM BbIBOA ClefyeT M3 CeMHafuaToro nocTynaTa.

#20. Bcsa dnsnyeckan BceneHHas ABnAeTcs nvuwb NpoAyKTOM
XN3HEeOeATENIbHOCTU TakKoW (POPMbl XU3HU.
MopobHbi BbIBOA cCnepyeT M3 AeBATHAALATOrLO MOCTyfaTa.

#21. Xu3Hb BO BceneHHOM nNPUCYTCTBYET TONbKO B BUAE WHPOPMALMOHHOWM
bopMbl KU3HU.
MopobHbin BbIBOA, cnepyeT M3 ABAaAuUAaTOrO MNOCTynaTa.



Fnasa #2. HYMEPOJIOTUKYC O NEPBUYHOCTU WMHOOPMALIMN .

Bce uMeeT cBoe Ha4vano. Ecam yto-nubo He umMeeT CBOEro Hayana, TO OHO
nmbéo He cyuwecTByeT BOBce, NuMbO cywecTBoBaNo Bcerga (TO eCTb He WUMeno
cBoero KkoHua). Ecnu BceneHHas wnMeeT cBOe Hayano, TO OHa Hayanacb C
HEKOM NepBOM MaTEpMaNbHOM YacTuubl. He cTonb BaxHO, Obila M Takas
camMas nepBas 4YacTuua OAMHOKOM WAM MNOSABUIOCb Cpa3y MHOXECTBO TaKMUX
yactuy. I[naBHoe TO, 4YTO OHM ObiIM nepBoOM MaTepuen obnagawwen HekKon
SHepruen. Hay4yHO npu3HaHHbIM GakT — BceneHHaa NOCTOSAHHO pacwupseTcs.
Teopua bonbworo B3pbiBa TOBOPUT O TOM, UYTO Takoe pacuwmpeHue Obiio
3a/10KEeHO MepBOHAaYa/IbHbIM MMMNY/IbCOM — 3HAYUT MepBas MaTepus NOSABUBLMECS
B MNpocTpaHCcTBe ob6nagana KoONOCCa/llbHOW 3Hepruer. Ho OO nNosABNEHUS 3STOW
MaTeEpUM B MNPOCTPAHCTBE HE CVYWEeCTBOBa/O HWUYErO...

[fpeacTaBMM COBEPWEHHO MYCTOE MPOCTPaHCTBO. Pa3 B HeM HeT s3Heprum wn\
MAW MaTepUM, 3HA4YuT, OHO abconwTHo cTaTuyHo (E=m*v?). W BApPYr B HeEM
BO3HMKAET mMaTepusi, nNpu SToOM obnagawwas nepBoHa4YasibHbIM KMMY/bCOM
(oHeprmen). Takoe BO3MOXHO TONbKO MPU HANMYUM B OMNUCAHHOM MYCTOTE
NMPOCTPAHCTBA HEKOTLO HaMepeHus, XenaHus K OAEeNCTBUHN, KOTOpPOe MOXeT ObiTb
BblpaXeHO TOJIbKO B KayecTBe 4ucTonm WUWHbopMaumm (paxe 6e3 HeKkoro
MaTepuanbHOro Hocutens). WMeHHO uHbopMaums Morna ObiTb NepBOHa4asibHbIM
UMNYNbCOM, nopoauMBWMM Bce. M3 s3Toro cnepyeTr, 4TO 3a Npenesnamm SHEPTUU

n MaTepum cyuwecTByeT NMPOCTPAHCTBO YnCTOM nHdopmaumn . JTo
AENCTBUTENbHO TakK, MOTOMY 4YTO nwbon cyuecTBywowmn obbeKT BO BceneHHom
COOEPKNT B cebe HEKVI0 MHbopMaLMIo . Jlo6own MaTepuanbHbIN nnm

SHepreTnyeckmn OOBEKT MOXHO OMNMCaTb KaYeCTBEHHO W\WAN KOJNYECTBEHHO.
Macca, CKOpOCTb, CTPYKTypa, 3apsa — OAHW W3 MHOCMX MnapamMeTpoB nwbOro
obbekTa, KOTOpble COCTaBAAWT uHbOpMaUMI O HeM. ITO O3HayaeT, 4YTO He
cywecTByeT MaTepuanbHOro obbekTa He coaepxawero B cebe Hekon
nHpopmaumm (XoTs Obl OQHOTCO €ee KBaHTa).

Ho w™moxeT nm cywecTBoBaTb wWHOopMauus ©6e3 ob6bbekTa, KOTOPbIA OHa
onuceiBaeT? [onycTuM Yy Hac ecTb MWHPopMauma O TOM, Kak OyaeT BbILNSAETb
BceneHHaa u4epes munnuvapa net. 3HauuT — Mbl obnagaeM uHPopMaumen, HO
MaTepnmanbHOrO oOObekTa er COOTBEeTCTByWWEro ewe He cyuwecTtByeT. B
NOBCEAHEBHOM XW3HM Mbl 4YaCTO CTajlKMBaemMcsi C TeM, 4YTO MNJaHUPYeM CBoOe
byayuwee, TO ecTb obnagaem wuHDopMaumenm O HeKUX CcobbITMAX ewe [0 ux
HacTynneHus. OTcwaa MOXHO cAenaTb BbIBOA O TOM, 4YTO MUHOOPMALMS MOXET
CyleCcTBOBATb BHE  3aBUCMMOCTM OT  MaTepuUwn. CnepoBaTenbHO, Jile}
CyWeCTBOBAHNSA 3HEPCMM M MATEPUM CylecTBOBaNa MHPopMauma O HUX. MMeHHO
OHa W nopoguna BcCw Hawy BceneHHyw. 3HauuT — mHOOpMauMs nepBopoaHaS .

Ho ecTb nu Havano y wuHbopmaumm? I[llpeacraBuM, 4YTO VY UHPOpMALMM €CTb
HeKoe Ha4yano. 3HayuT A0 3TOrO Hayasna B NpocTpaHcTBe He 6bino abCcoNlTHO
HM4yero. HO KakK W3BECTHO HMYEro MOXeT MOpPOAUTb TOJIbKO  HUYTO.
CnepoBaTenbHo, Yy MHPOpMALMM He MOXeT OblTb Hayafla, a 3HAYUT OHA BEYHO
cyuwecTBywwaa. ITO B CBOW o4yepenb O3HayaeT, 4YTo nwbas wuHbopMaums o
yem-nmMbo cyuecTByeT Bcerga. Takoro nNOHATMA Kak HoBas WHPopMauma no
OTHOWEHW K obweMy npocTpaHcTBY BceneHHom — He cyuwectByer. OT coaa
MOXHO CAefnaTb BblBO4, YTO MNOJAY4YMB [AOCTYN K MOpPOCTpPaHCTBY uHOOpMaLuMm



MOXHO HAaWTW OTBETbl Ha /wbble BONPOCH MaTEpUanbHOTO MUpa, a Takxke
NONy4YMUTb AaHHble 06 obbekTax NwOOrO Mpownoro, HacToswero u 6yaywero.

Kak MOXHO MOAYyYMTb TaKOM A[OCTYN K MNpOCTpaHCTBY wWHpopMmauumnm? C TOUKM
3peHuss MaTepuanbHOro Mumpa — HeobxoaMMO CO34aTb MaTepualibHYKW cpeay
MaKCUMaNbHO  MpUOAMXKAWWENCS K  MOHATUK  4YUCTOM  UMHbopMmaumm.  Takom
OonepauMoHHON Cpeaon MOXeT ObiITb 4YMCNOBOE MHOXEeCTBO. A KOHKpeTHee -—
YMCNOBOM XaoOC, He MaTeMaTUYeCKUM, a WMMeHHO — OhakTumyeckun. [lpeacTaBuMm
HEKWA WN3O0NMPOBAHHbBIA OT BHEWHUX BO3AENCTBUIA OObEM YACTUL, HE CBA3aHHbIX
mexay cobon. [BuxeHne w©n  dAyKTyaumm  STUX  4YaCTuUL, MNOPOXAAEMblE
NCKNKNYUTENBbHO  BHYTPEHHENW WX 3Heprmen, — WU OyaeT NPOSABIEHUEM
NpocCTpaHCTBa 4ucTOM uHbopMauum. [Ons TOoro 4Tobbl HAay4YUTCA U3BNEKATb W3
TakoMW cpefbl HeobxoauMMyw MUHOOPMALMID, HYXHO HAy4YMTCS B3aWMMOLEMCTBOBATbL
C Hewn, 3afaBaa uWHpopMmauumw 3anpoca (BxoaHoMm curHan). Tak kKak BHewHue
BO3AENCTBME Ha TaKyw Cpefy MWCKJKWYEHO, TO OCTAaeTCs TOJIbKO BO3AENCTBMUE
«BHYTpeHHee». Co3paBasa (reHepupys) nNoa Kaxdblh 3anpoc o0b6beM u3
onpefeneHHblX 4acTul, WAWM YacTuy C onpefesieHHOM BHYTPEHHEW SHEepruen Mol
OyaeM nony4vyaTb OMNpeAesieHHbl «oTBeT» B Buae oukcaumm (mnHbopmaumm) o6
MX [OBWKEHMAX B STOM 3ajaHHOM ob6beme. OcTaeTca TONbKO HayyUTCSH
NpaBuUIbHO pacwndpoBbiBaTb Takykw MHOOpPMaLMIO.



Cnasa #3. HYMEPOHMKOH O YUCNAX.

#1. Yucna HecyT B cebe CKpbLITbIA CMbICH.
Bce M™MoxeT ObTb NpencTaBieHO B BMAE HMX, HO HUYTO HE MOXET
NpeACTaBUTb UX CaMUX.

#2. Bce cywee, 4YTO cywecTsyeT, 4YTO BUMAMMO U HEBUAUMO, €CTb CyYTb -
uHpopMaums .
N MMeHHO uucna SBNSKTCS €e SA3bIKOM.

#3. byayuum camm no cebe He MaTepuanbHbl, YMCNa MOTYT U3MEHATb MaTepwuio,
ee ABMXEHWEe U pacumpeHue, 60 OHM eCTb He CNeACTBMEe, a NpU4YMHA.



Cnasa #4. HYMEPOJIOTUKYC O NMCEBAOHATYPAJIbHbIX YUCNAX.

YTO Mbl 3HaeM O MNPOCTbIX HaTypanbHbiXx 4yucnax? To, 4YTO OHM BO3HUKAKNT B
€CTEeCTBEHHOM OKpyXawlWeM Hac Mupe. ITO TCpafyCbl TemMnepaTypbl 3a OKHOM
Hawero AoMa M B YalHWKE CTOSAWEM Ha NAWTe, 3TO MWUHYTbl M CeKyHAbl, 3TO
HaWw PpoCT M BeC, KOJMYECTBO JIMCTbEB Ha cocepHen Oepesze, CKOpPOCTb
npoberawwero 4yepes [AOPOrYy YEPHOLO KOTa. ITU 4Yucna Besge, kKyaa Obl He
ynan Haw B3rnsa4, BCA Hawa XM3Hb M Mbl CaMM COCTOMM M3 HUX. He BaxHO,
NMOCTOSIHHbIE MW HaxoAswMecs B [AWMHAMWKE, OHM BcCcerga 3a COoOOM O3HavyawT
KOHEeYHOe [OEeNCTBUTEeNbHOEe 3HayeHue — KOAM4YecTBO 4ero-numbo.

B mMaTemMaTmke K HaTypaibHbIM 4YUCNaM He OTHOCATCA OTpuUATENbHbIE WU
Heuenble 4mcna (OopobHble), OAHAKO, BO3HMKAWWEE E€eCTEeCTBEHHbIM MYTEM B
KBa3uMaTeMaTuke, OHM TaKxe SABNAKTCS HaTypabHbIMU, TO eCTb
npubbiBawwmmMmu B HaType. [deno B TOM, 4yTO BceneHHas nyCcTb M npocTas no
CBOEMY VCTPOMCTBY B 4YaCTHOCTW, OYEHb OCPOMHA B CBOUX OECKOHEYHbIX
pa3Mepax MU B HeW BO3MOXHO BCsikoe. B Hawer noBCegHEBHOM XM3HWU Mbl MOXEM
npeacTaBUTb Lenoe KoamyecTBO A6N0K  uam  KOHQeT B KY/bKe, MOXeM
nony4YnuTb u ApobHoe uyucno, ecnam paspexeM a6/10KO Ha 4YacTW, HO BOT
npeacTaBuUTb cebe MUHYC OAHO SA6/0KO HE MOXEM.

OfpHako BO BceneHHol MoxeT cCywecTBOBaTb W OTPULATENIbHOE YUCNO B
€CTEeCTBEHHOM cpene. YenoseuecTBy  Vyxe M3BECTHO cylwecTBOBaHMe
aHTUBEWECTBa M C/lef0BaTE/IbHO AHTU-YUCEN XapaKTepusywwux, K MNpuMmepy,
KONM4yecTBO sAep B 0b6beMe aHTU-NIMTUS. ITO M €CTb NPMMEP TOTLO CaMOTO
€CTEeCTBEHHOTO OTPUUATENBHOTO 4YMUCNa, KOTOPOE CJIOBHO Mpuwepwee M3 Mupa
3a3epkanbs, HeceT B cebe TOT Xe CMbICN, YTO W AHHUTUNAUMSA HaWero
NPMBbIYHOTO A6NOKA MNPUM COMPUKACAHUM C AHTU-s6NOKOM. MWMHYC eauHuua, B
HaTypa/sibHOM CMbICle 03HA4YaeT, YTO AaHHbIAN OObEKT NpuM B3aAUMOAENCTBUM C
HalWeM MUPOM, W3bIMET W3 HErO eAuMHULY NoAoObHoro obbvekTa.

B sTom cmbicne, Hawa BceneHHas COCTOUT Ha CTONbKO XE& W3 OTPULATENbHbIX
yncen, Ha CKONbKO M W3 TMONOXUTENbHbIX, co4yeTas B cebe MUpP U aHTU-MUP.
YenoBek Xe B CBOEW MOBCEAHEBHOW XM3HWU MNPUPYUYMI «APaKOHA OTPULAHUS» U
CTan WCNONb30BAaTb OTPULATENbHbIE 4YMCNA, MNPUMEHUTENIbHO OKPYXaBWEN €ero
¥M3HM.  OTpuuaTenbHas  TeMmMnepaTypa Ha  TCpafyCHMKE,  OTpuuaTeNlbHOe
MHOXECTBO 4YMCeN Ha rpaduke eCcTeCTBEHHOTO npouecca M T. M.

OoHako BCe 3TO NUWb BCTYMNJEHME K Kyaa Oonee MHTepecHOW TeMe U BOBCE
He npeaMeT [aHHOTO MOBECTBOBaHMA. B wWKONbHOM MaTeMaTMke CyWecTBYET
Takas 3ajada: HaxoxheHue [ABYX u4Yucen, Ccymma, MNpPOM3BEAEHME U YaCTHOe
KOTOpbIX paBHbl. TO eCcTb Ans 3TUX 4YMCen cnpaBeA/IMBO PaBEHCTBO:

a

HanTn 3T gBa 4ymcna He CNOXHO, pewuvB CUCTeMy ypaBHeHuW. Mol cenyac He
CTaHEM 3aO0CTPSAATb Ha STOM BHMMaHME U NPOCTO MPUMEM, YTO 3STU YYuUcna
M3BECTHbl Nog 3HayeHuamm a = 0,5 m b = -1.



MW Kk 4yemy npmBena Hac 3Ta 3agayvya? C ofHOM CTOPOHbI, 3TO OO6blYHAA
anrebpanyeckas 3ajada C TPUBMAJIbHLIM PEWEHMEM YPOBHSA WKOMBbHOTO Kypca.
OgHako ecnu npurnageTbca B ee GunocoPCcKyw COCTABAAWWYW, TO CTAHOBUTCH
3aMeTHoO, 4YTO B VYKa3aHHOM paBeHCTBE OTpaxaeTca TrAybuHHas CyTb
MWpO34aHMa. B >TOM ypaBHEHUM NPUPABHMBAKNTCS TPW OCHOBOMOJATAKWWMX
MaTEMATUYECKMX Onepauum: CHOXeHWe, yYMHOXeHue u geneHne. Tonbko
BAYMaNTeCb, ANA 3TUX 4YUCEeN HEeT HUKAKOM pasHuuUbl B 3TUX AENCTBUAX, Beib
pesynbTaT OyaeT OAMH WU TOT Xe. I3TO TCOBOPUT O TECHOM B3aMMOCBA3U
OAHHbIX onepaumMm M O TOM, YTO Kaxaas M3 HUX MOXeT OblTb CBedeHa K
NpoCTON onepaumn crnoxeHus (BblMMTaHUSA). Bnpouyem, 3TO HM ANA KOLO He
cekpeT. BaxHee MHOe — cyuwecTByeT HeKOe MaTeMaTM4YeCKoe KBa3MMHOXEeCTBO,
B KOTOpPOM TMMEpecTawnT pal3/iMyaTbCs oOnepaumm MaTeMaTuKM, Korga nwboe
AENCTBME Hah 4YMcCnaMum paeT OguMH M TOT Xe pe3ynbTaT. B KakoM-TO cMbicne,
3TO MHOXECTBO - €CTb OCTPOBOK 6eCKOHEYHOTO NOCTOSSHCTBA 7
He3bl6IeEMOCTU, MPETEeHAVOWMA HA 3BaHME OCHOBbl MUPO34AHUS.

C oOHOM CTOpPOHbl AaHHOEe BbiCKa3blBaHME HeNeno W aHTMHay4YHO, HO elle B
Hayane 3Toh nybanmkaumm 8 MNOSICHUA, YTO BCE 34ECb OMNMCAHHOE WMMeeT CcoboW
dunocobckyw Uenb, a 3HAYUT HAM NPUOETCHA Ha BPEMSA OTBNEYLCS OT HAYKU W
OKYHYTbCS B MWD E€CTECTBEHHbIX HENIENOCTEN.

NTak, Y HaC €CTb yAMBUTEJNIbHOE MHOXECTBO 4YuMUCesNn Ona KOTOPOIro CJZIMBaKTCA
B €AUMHO TMNOTOKM TpeX MaATEMATUYHECKUX aencrtemn. He cCTONb BaxHO, 4TO
JaHHOE MHOXeCTBO COCTOMT M3 AOBYX 4ucen, rjiaBHoe 4TO OHO CVylUecCcTBYEeT.
llaBanTe Ha30BEM ero d-KBa3MMHOXECTBOM, noag4vYepkKHyB (SINO)
ocHoBOMonarawwee CBOWCTBO.

JTO MHOXEeCTBO COCTOUT W3 ABYX W3BECTHbIXx 4yucen: 0,5 m -1. [pumem 3TO
3a HeKyw KBa3MakKCMOMY W MpOJO/IXKMM CBOW MNyTb. CrnoxeHwe, yYMHOXEHUE U
feneHve B STOM MHOXECTBE C/AMBAKWTCSA BOoeAMHO. HO 4TO Xe npoucxoauT C
Pa3HOCTbK.

[laBanTe HeMHOro OTBJeYeMCSs OT MOCTAaBNEHHOrO Bompoca W nonpobyem
NOHATb Gunocopckoe pasnmume Mexay BblMMTAHMEM U CnoxeHuem. BcnomumHas
NMOTEPTYI WKOJbHYW [OOCKY M CKPUM VYYUTENbCKOLO Mefsika, Helb3s He
npencTaBuTb cebe MpocTykw 3agadvyy O AeBoyke Mawe mn ee abnokax.

MycTb y Hawen Mawe ecTb nATb sA6nok. Ecnu Mbl pagum en ewe Tpu sbnoka,
TO Yy Hee cTaHeT — 5+3=8 gqabnok. K yxe nexawmm B ee /NyKOWKe NATu
abnokamM ™Mbl ponoxunm ewe Tpu. Torpa, B OaNlekMe WKOJbHble TCofdbl,
BOOOpaxeHMe pucoBano CcoO4YHble cnefble S6/70KM, KOTOpble MepHO najanu B
nykowko. W Bce ObiNO0  BAOAHE NOHATHO WM ecTecTBeHHo. Onepauusa
CYMMWUPOBAaHUSA — 3TO €CTb [AeNCTBME CloxeHus BenndumH. To ecTb yBenuMyeHue
MCXOAHOTO 4Yucna [0 OnpefeNsieHHOTO cfllaraeMbiM HOBOTO 4ucna.

C dunocodckolh TOYKM 3PEHUA — DTO €eCTb MPOLECC POCTa, BO3PACTAHUS MU
pacuvpeHua. B NOBCEAHEBHOW XW3HM U  CylwecTBOBaHWUM [lpupodbl,  Mbl
MOCTOSSHHO BMAWMM 3TOT npouecc. [lpopacTaHne ceMsiH, €eCTb MpoLecc
yBJIeYEHUS KJIETOK; POCT HACENIeHUsi, TaKXe eCTb MPOLECC CJ/IOKEHMS U T. n.



Kaxaplh OeHb, Mbl CTaikWBaeMCsa C 3TMM TMPOLECCOM, XapakKTepu3yowmnMm
paspacTaHue obuwein Macchl. Ho 4To xe Torga ecTb MPOLECC BblYUTAHMA?

OnaTb BepHemMca kK Mawe, KOTOpas yxe ycnena cbecTb 3 s6noka M3 BOCbMMU
nMewnwmxcsa. 3Ha4YuT B ee JyKowke onaATb naATb ab6nok: 8-3=5. W 3pechb
KaXeTca BCe O4YeHb MpocTO ObiNO onpeaeneHHoe 4ucno [670K UM U3 HUX
OTHANM Kakoe-TO KoNumyecTBo. HO ecnnm nNpucMOTpeTbCss, TO CTaHOBUTCS
3aMeTHa He o4yeBMaHas OcobeHHOCTb 3ToM onepauum. Korga Mbl TOTOBbI
BbITAWWMTb W3 KOP3WHbl Tpu NONOKa, HawM pykM OOXBATbHIBAWT WX, OTAENSAS OT
OCTaflbHbIX W /WWb NOTOM wu3biMakT (He 6yaeM paccMaTpuBaTb MNpUMEP
nooyepenHoro u3baTMA A610K, XOTA B KOPHE OH HMYero He MeHseT). Ha
Kakne-TO CeKyHAbl, BCe S6/1I0KM B KOpP3WHE AEeNsATCH Ha Te 4YTO OCTAHYTCH WU
Te 4TOo OyAyT u3bATb. MOXHO cKaz3aTb 4YTO nossBnsercsa Apobo — 5/3.
MpuMepHO 3Ta 4YacTb A6N0K OT MX OBWErO 4YMcna OCTAHETCH B KOpP3WHe.

Ho 3To e o3HauyaeT, 4YTO BblMMTAHME KaAK-TO CBA3aHa C pgenerHvem. OgHako,
3aMeTHO, 4YTO MPSMON 3aBUCUMOCTM TYT HET, TaK KakK YaCTHOe OT AgeneHua 8
n 5/3 He aBnseTcsa uenbiM 4Yyumcnom. [loka ApPOCTO 3anNOMHMM 3TOT GaKT.

BepHeMCﬂ onAaATb K Ha4dany OAaHHOW TnaBbl U nocTapaemMca NOornm4eckKm OTBETUTbL

Ha Hall BOnpocC. Yo Xe nponcxognT C Pa3HOCTbH ymcen B a-
KBa3MMHOXecTBe? Tenepb Mbl 3Ha€eM, 4YTO PpPa3HOCTb KaK-TO 3aBUCUT OT
4aCTHOr'o 4ucen, HO HE Hanpamyl. JTO O3Ha4YaeT TO/IbKO OAHO — B HaleM

YMO3PUTENIbHOM MHOXECTBE, Pa3HOCTb TakKXe C/liMBaeTCsi B TO4YKY cOOpKM, HO
Wb C HekuM kospbmumeHTom. 0603HaUMM ero OYKBOM W M 3anuueM Hauwe
pPaBEHCTBO B MOJIHOM BuAe:

a+b:ab:%:w{a—b)

Tenepb Mbl NOAYYMAM TMOJIHOE PABEHCTBO a-KBa3WMHOXECTBA, oONpeaenswouee
cobo OCHOBY MUPO34aHUSA n TOUKY cbopa BCEX €CTEeCTBEHHbIX
MaTeMaTU4YEeCKMX MNPOLECCOB B e€AMHYK MaTepuw Xaoca. KcTaTu, Takum
obpa3oM Mbl TaKXe HaxoAMM MaTeMaTU4yeckKoe TOATBEPKAEHME TOrO, YTO
abCONWTHLIN Xa0C — €eCTb COCTOsiHMEe abCoNwTHOM CTabuNbHOCTM  NpwU
OTCYTCTBUM Kakoro-nmbo aBmxeHusa. Ecnm BMeCcTo 4YuMcen W OAHHOTO
paBeHCTBA MOACTABUTb peasibHble OObEKTbl HAWero Mupa, TO MNOJYy4YaeTCHs 4YTO
B [OAHHOM MPOCTPAaHCTBE 4YTOObl Mbl C HMMWU HE MbITAIUCb CAENATb, MNOJYYUM
BCerga OAMH W TOT Xe pe3ynbTaT. [lpuMep TOMY CHAYXMT Napafokc newexoaa,
Korga wAs B Ppas3HbiX HanpaBieHMsAsX MO OAHOM npsiMOon, Bbl Obl BCerga
npuxoaAnmnM B OAHY MCXOAHVKW TO4ky. B TakoM cnyyae cTtouT nm Boobwe maoTK?

[fpooonkas 3Ty MbIC/Ib MOXHO CKa3aTb, YTO XaOC eCTb MnepBoOpogHas MaTepus
abconwTHOrO cCnokoncTBMa W 6e34encTBUS, B KOTOPOM BeYHO He3blbnemo
paBHOBECME W HET CUa BAMAKWMX Ha pe3yabTaT AENCTBUM. ITO TMOHATUE
XOpowo accouummpyeTcss C nNpeacTaBneHve gpeBHux ¢unocopoB 0 Xaoce
BcenenHon.

NTak, Mbl yXe HapmncoBain B CBOEM Boo6pameHme He 3blI01eMbI
KBasmMMaTeMaTUYECKMIM XaOoC, OMUCbIBAEMbIM CN1IaBHbIM ee VpaBHEHUNEM.



OgHakoO caMO 3HaHMe D>TOr0 paBeHCTBa QAaeT /Wb MpeacTaB/eHMEe O ero
CBOMCTBax, HO He uUx KayecTBe. Bcsa 3arsosgka MMEHHO B 3arajoO4yHOM U
npu3payHoM kosbduumeHTe w. KOHEYHO Mbl MOXEM AN M3BECTHbIX HaM 4yucen a
M b HaWTM ero MeTOoAOM MPOCTOro noabopa WAM peEWeHUEM CUCTEM ypaBHEHUNA,
HO TakuMm o06pa3oOM Mbl He CMOXeM j[okasaTb ero abCoNlwTHOCTb U
NpaBUbHOCTb, BeAb B a-KBa3WMHOXECTBE He [OEWCTBYKHT MPUBbIYHbIE 3aKOHbI
MaTeMaTWUKM. N 4To xe HaM penatb?

[laBanTe oOnMATb HEMHOTLO CBEPHEM B CTOPOHY W BEpHEMCS K Hawen, yxe
NpUTaMBLIENCSA OT OXMAaHusa, Mawe Cc ee BKyCHbIMM s6710KamMu. Mbl MOMHWUM, 4YTO
korga 3abupann un3 ee KOpP3WMHKM 3 m3 8 8610k, TO Ha [OAM CEeKyYHAbl B
KOp3MHe BO3HWKNA Apobb 5/3, pa3penswwee Bce S6/10KM MO MX KAYE€CTBEHHbLIM
npusHakaM (OCTaHYTCHA B KOpP3WHE WAM HeT). Mbl Takxe 3aMeTuIMm 4YTO ANA
[NAHHOTO nNpuMepa B KOpP3MHE OCTaHeTcs npuMepHo 5/3 a6510Kk, HO 3TO He
TOYHOE 3Ha4yeHue.

Tenepb, nogyMaeM Hag TeM 4YTO Mbl Yy3HanAM. Pa3HOCTb 4epe3 HeKun
KosbdnumeHT cBsizaHa C YaCTHbIM, a 3HA4YUT MOXHO 3anuMcaTb crejywuee
pPaBEHCTBO:

a_

k-(a—b) IUL

roe k — Hekun koapduumeHT

Ho 3TO HaM MO CYyTW HMYEro He [acT. 3aTO Mbl MOXEM MPEACTAaBWUTb 4YaCTHOE
yncen yepesz UX PpasHOCTb. [laBalMTe MpeanosiokMM UYTO Pa3HOCTb ABYX
HaTypanbHbIX 4YMCen paBHa C, Toraa:

[lokaxeM 3TO yTBepxaeHue:

Ina a-kBasuMHOxecTBa OyaeT cnpaBei/iMBO TakOe PaBEHCTBO:




N3 >Toro BblpaXeHna nony4dyaeTca, 4YTO:

Tenepb BHOBb B€pHEMCA K YpaBHEHUKW a-KBa3MMHOXECTBaA. Mbl MOMHWUM, 4TO:

a+b:izw(a—b) 7 (2 —b)=(=)*(a+b)

BTopoe paBeHCTBO He O4Ye€BMAHO, OAHAKO OHO MpoucTekaeT W3 Toro dakra,
4yTO Mbl onpegennnun kos3pdmumeHT (1/k) ONS OTHOWEHMA PA3HOCTM 4YMcen a u
b, u wnx 4yacTtHoMy. C TOYKM 3peHUsA KJIACCMYECKOM MaTeMaTUKM 3STO
YTBEPKAEHME KaXEeTCHA He BEepHbiM, TakK KakK Mbl He y4uUTbiBaeM KO3QpOUUMEHT
W, HO eCnu B3STb Ka/llbKyAsSiTOp W BCe MNOCYMTATb, TO OKaXeTCs, 4YTO BCe
BbllUEONMMUCAHHbIE paBeHCTBa BepHbl. JlorMka Xe HaM noAcCKasbiBaeT, 4TO
NCKOMbIN KO3pPMuUMeHT w M ecTb k. Bce 4yTO ocTaeTrcss, TakK 3TO MPOCTO
noacyMTaTb ero. He cTaHeM yToOMNATb cebsi NPO3aMyYeCKUMU BbIYHUCINEHUAMU U

NPOCTO CKaXeM, YTO Hauw kKosbdnumeHT w paBeH 3. To ecTb ana a-
KBa3WMHOXeCTBaA :

(a+b) -1

(a—b) 3

OakTMyeckM Mbl MONYYMAM HepocCTawwee 3BEHO M OCHOBHOM 3aKOH CYWHOCTU a-
KBa3WMHOXEeCTBA KOTOPbIM TLNAaCUT O TOM, YTO PA3HOCTb YMCEN B HEM €CTb
npouecc yBnevyeHuss B Tpu pas3a. 0AHAKO Mbl MOMHWUM, YTO a-KBA3WUMHOXECTBO
— ecCTb KBasuMMaTeMaTnyeckoe  onucaHme  punocopckoro  xaoca  WUAU
nepBopoaHOM MaTepum Hawen BceneHHon. HO 3TO 0O3HayaeT — Mbl OTKPbIIM
3aKOH MMPO34aHMSA, CYTb M CMbIC/T pacwmpeHus Hawen BceneHHon!

[laBanTe npencTaBMM MEPBOPOAHYI MAaTEPU M MNOMbITAEMCH MOHATb NPUHUMN ee
pacuwupeHnsi. Mbl  yxe  3HaeM, 4YTO CBOWCTBO MEPBO34aHHOTLO  Xaoca
3akfwvyaercs B TOM (akTe, UYTO OH pacuwMpsieTcss yMeHbwascb. Ecnu Mol
M3bIMEM M3 Hekoro obbemMa MepBOPOAHOM MaTepum  onpefenieHHoe ee
konnyectso (K nNpuMepy, AN MNOPOXAEeHUa (GU3MYecKorm MmaTepum), TO o0Owmn
obbeM NepBOPOAHON MaTepun YBEJIMYUTCH B TpW pa3a. ITO NapafoKC, HO 4YeM
bonbwe BO BceneHHoM BO3HMKaeT ™MaTepuum, TeM Oofbwe CTAHOBUTCH
mMaTepuana AN  CO34aHMA  HOBOM  MaTepum. ITO  YTBEPKOAEHME  MOXET
noKasaTbCs AHTUHAYYHbBIM U VXK TOYHO HEe JIOTUYHbIM, HO C TOYKW 3PpeHMUA
dnnocobmun, OHO onpepenseT CywecTBYWWME 3aKOHOMEPHOCTU PpPaCWMPEHUSA
Hawero Mupa, nepexon M3 KOJNMYECTBEHHOLO B Ka4YeCTBEHHOE.

Bol cnpocuTe, p[na 4ero BCE 3TO HYXHO, [axe ec/M OnNMCaHHOe B 3TOW
nybnmkauum BepHO? B 06blAEHHOM XM3HM BCE BbILEOMMCAHHOE KaxeTcs Openom
cymMacwepwero WM MPOCTO HEHYXHOM uHbOpMaunen, Ha KOTOpyw obpaTaT
BHUMaHME NUWIb Ky4YKa «KBA3MHYTbIX» aHTMMATEMATWUKOB. HO CMbICn OTKpLITOTO
BAMAET He TOJNIbKO Ha Hawe npeacraBneHne o BceneHHoM, a Takxe paer
MOHATb O TOM, 4YTO pecypcbl BceneHHon Heucuyepnaemo 6e3rpaHuyHbl. W 3a



S5TUM WW30MOHbIM VYTBEPKAEHMEM KPOKWTCA MHOTME KBa3MHAY4YHbIE OTKPbITUSA .
Beab no cyTu 6e3rpaHMyHas 3SHEPrMs xaoca — 3TO KJAWY Ana perpetuum
mobile, M MHOCMX TEXHUYECKUX OOCTUXKEHUN 4YyenoBeka bOyaywero.

Ho mn sTo paxe He camMoe ocHoBHoe. [loMHMTE, B CaMOM Hayane 3TOWN KHULWH,
Obin0  ckaszaHo, 4yTo ee uUenb ee nybaukauumu, €CTb  HaxoxaeHue
dmnnocodckoro. Yero? Toro 4yTo sBASETCA CaMbiM BOJIHYOWWM U LEHHbIM A4
Hac — CMbiC/la HaWero CcywecTBOBaHMA U Uenn Hawux xusHen. W3 Bcero
BbIWEOMMCAHHOTO Ha 3TUX CTpaHMuUax, MOXHO cAenaTb MPOCTOM BbIBOLA, YTO
Lenb Hawero CcyuwecTBOBaHMA — eCTb [MpouUecc nepesoda MNepBO34aHHOM
SHeprMu B MaTepuasnbHyK, C LUenbl pocTa W passuTua BcenenHon. Csoum
pPasyMOM W [AeATeNbHOCTbK XW3HW, Mbl MepeBOAMM TCUraBaTTbl MNEPBOPOLHOM
SHeprmMM xaoca, B MaTepuajbHble OObEKTbl, MbicAM U GOpMbl, NOPOXAas ewe
OonblWwe HOBbIX MOpUMA XxXaoca B rnybuHax Hawero mupa. W yem 6Gonbwe Hac,
yeM Oonblle pacTeT HaceneHuve, TeM OOnblle paspacTaeTcs Hawa BceneHHas.

He m3BecTHO, TONbKO NM 4YenoBeK pa3yMHOe CcywecTBO BO BceneHHoOW, TONbKO
NN  eAVHCTBEHHOE XWBOE CylecTBO, HO CYTb OT 3STOrLO HE W3MEHSAeTCSH.
l'naBHoe, 4TO coOCTaBnsieT UeSlb HaWen XM3HUM, STO OCTaABUTb KaK MOXHO
6onbue MaTepmanbHOTO MUAM UHOOPMALMOHHOTO nocne cebsa. W BoBce He
NrpaeT poavM B KakKoW MMeHHO obnactu. [peBHME rOBOPUIM YTO TBOPYECTBO —
ecTb Benukas pgobpoperenb, HO MNpM STOM He OCPaAHUYMBANUCL TOJIbKO

MCKYCCTBOM, BKJlO4aA B noHATHNE TBO'p‘-IeCKOI7| NEeEATENbHOCTHU BCe
co3upaTesnbHoe, 4YTO Aenan 4venosek. Tak BOT W nony4vyaeTcda: BeCb CMbICN B
Hawenm XM3HM — CO3MAaATb HOBOE M cTapoe B KOJM4eCcTBE BO3pacTawumMM B

TEeOMETPUYECKON MPOrPeECCUM KO BPEMEHU.



Tnasa #5. HYMEPOJIOTUKYC OB VHUMONSIPHOM KBA3WUCTEHLMM XAOCA.

[pexne 4yeM s paccKaxy OCHOBHVYK CYTb [AaHHOrO pasfena nybnaukauum, npouy
BNpeAb BCE MOM U3JIOKEHHble YMO3aKJKw4yeHuss wn BCw wWHOOpMauMw 34ecb
OMWCAaHHYK — CYMTATb /UWb TCUMNOTETUYECKUMN (BEPOSATHLIMU, BO3MOXHBIMU, HO
HEe TOYHbIMM; [axe, BepoATHee Bcero, owuboyHeMn). Bce dopmynbl 3pecb
OMNMCaHHble cofepkaT B CBOEW CYTU OnpefeseHHYW MNOTPEeWHOCTb U WyMOBble
(To ecTb cCcTOXacTUYeckume - cny4vyamHble) KO3bOGUUMEHTbI, 3a TOYHOCTb
KOTOPbIX HW S, HWU KTO Obl HWM ObNO ewe, Ha TeKywemM 3Tane pas3BUTUA
4yenoBeYyecKOro pas3yMa, pyvdaTbCs He MOXeT, eCcnM Kakas-nmbo TOYHOCTb
BooOwe npuMeHnuMa K HuM. [lo3TOMYy BCe OMNMCaHHOE HMXKe npowy MApUMHUMATb
KaK 3JIEMEHT Bepbl B HEKYW BO3MOXHOCTb 3ar/ifiHyTb, W TCfNaBHOe — Yy3peTb,
CKDbITbIM CMbIC/T HAMNUCaHHbIM MeXAY CTPOK KHULU XMU3HU U CMEPTU KaXAOTLO U3
Hac. byaeT nu nonesHa BaM 3Ta MHOOpPMALUMA — TOYHO OTBETUTb HE MOTY, HO
nobbie HOBblE 3HaHUSA NOPOXAAKT  HOBOE HanpaBleHWe  MbICNEN, a
CnefoBaTEe/IbHO — HOBbIE OTKpPbLITUS, A[aneko He o06A3aTenbHO Hay4dHble, HO
TakKXe U NCUXonornmyeckume, AyxosBHble, dunocodpckume.

Jlnbas HoBaa Teopuss BO3HMKAET C KakKoOM-TO onpepeneHHom uenbk. CBoOMMM
nOCTy/laTaMM, aKCMOMaAMU WU YTBEPKOAEHUAMM OHA MbITAETCA OTBETUTb Ha Te
WAN WHblE BOMPOCHI HAyKWM WUAN KBa3smMHayku. B >TOM cMbicne Bblwe O3BY4YEHHAs
Teopusa TaKXe AaeT BMOJIHE BHATHbLIA OTBET HA OYEeHb PACMAbIBYATbIA BOMPOC:
B YEM CMbIC/1 BCEro?

YacTo N Mbl 3aAyMbiBaeMCs Haj CMbICIOM CBOEW XM3HW? [ns yero mel BOoOOWe
xmBem? [louyemy cyuwecTtByeT Hawa BcenenHHaa? KakoBa uUenb  Hawero
CyleCcTBOBaHNA M CylWeCTBOBAHUS BCEro Mumpa? ITO BOMPOCHI KOTOPble KaXyTCSH
puTopmyeckmmm. Ha HMX 4enoBek BekaMM UCKan OTBET, HO €ro yaen nuwb
Macca CO34aHHbIX Teopui M runores3. 0QHAKO 3TO BOBCE He O3HayaeT u4YTo
oTBeTa Ha 3Tu Bonpocbl HeT. Kak pas3 HaobopoT MCTOpPUA Pa3BUTUSA HaWewn
uMBMAM3aLMM TOBOPUT 06 oOOpaTHOM — 4yeM Oonblle BO3MOXHbIX TEOpUN, TEM
6nnxe oTBeT.

Teopua yHMOONAPHOM KBa3UCTEHUMM Xaoca — 3TO Teopus nNosACHAWWas
rnaBHenwnn npuHumn BceneHckoro 6bITMsi. 3TOT MPUHUMI — 3aKOH pPaCWWpPEeHUSs
nepBopoAHOrO XaocCa, VYHWBEPCANIbHOTO MPUHLUMMNA BCErO HaWero OKpyXawwero
mMmpa.

Ho paBanTte 060 BCceM no nopsaky. W HauyHeM Mbl Cc pasbopa NoOHATMA Xaoca.
YTto xe Takoe xaoc? Ewe pgpeBHue dunocodbl onpenennnm 4To Hawa BceneHHas
AO/KHA MMeTb HeKOe Ha4ya/lbHOe COCTOSIHME, 3TaKyw MepBOPOAHVI0 MATEPUKH U3
KOTOpon BO3HMKNO BCce. CerogHa >TOM MaTepuu NPUAAKNT Pa3/UYHLIA BUA,
HaWMEeHOBaHME U CMbIC/T, HO Kak Obl TO HW ObNO, AaBanlTe YC/IOBUMCS 4YTO
Hawa BceneHHas BO3HMKNAA M3 HEKOrO nepBopoAHOoro xaoca. Cnepyer
yUMUTbIBATb, 4YTO MNOA STWMM C/OBOM BOBCE He noapa3yMeBaeTcs Oecnopspok.
HaobopoT, xaoc ecTb COCTOAHME abCONNTHOM CTabUAbLHOCTM MaTepum, Tak
Kak B HEeM MnepecTawnT AeNCTBOBATb KakuMe-MOO 3aKOHbl, CMOCOOHble M3MEHWUTb
COCTOSIHMM  «KKOpMNyckKyn» MaTtepum. [lpyHMMaa BO BHMMaHuMe 3STOT (GakT,
cheoyeT OTMETUTb, UYTO TakKOe COCTOSIHUE MaTeEPUM BO3MOXHO TOJNIbKO MNpu



OLHOM YCNOBMW — KOTAa OHa NpeAacTaBnsieT coboil eanMHoe NPOCTPaHCTBO, TO
€CTb YNCTVH BDHEPTUN.

Bce BblweonucaHHoOe BMOJHE JOTUMYHO M NOHATHO. OpgHako AnA JanbHenwero
NOSICHEHMA W onuMcaHusa TCAyOuHHbIX npoueccoB BceneHHom, HamMm noHagobuTcs
HEKWUA YCNOBHbIN A3blK, CMOCOOHbIN BMECTUTb B KPATKOCTM CMMBOJIOB OLPOMHbIE
no obbeMy noHATMA. TakMM A3bIKOM MOXET CTaTb KBas3uMMaTeMaTuKka, TO eCTb
He npuBblYHAs HaM BceM MaTeMaTuka (Hayka Be3jecywas B Hawem Mupe), a
ee aHTunog.

KBasumaTemaTmka, 35TO Ta o061acTb 3HaHUW WAM NO3HaHUW, TCAe W Korga
nepecTawnT OEeNCTBOBATb MPUBbLIYHbIE HaM CO WKOJIbHOM CKaMbW 3aKOHbl JIOTUKW.
JTO KaxeTcss OpenoBbIM M HEBOOOpPaA3MMbIM, HO TONIbKO TaK MOXHO MOHATb M
OCO3HATb T€ 3aKOHOMEPHOCTM, O KOTOPbIA NOMAET peyb Aalble.

Bce peno B TOM, 4YTO Ha YypOBHE MNEPBOPOAHOTO XaoCa, KakK Mbl yXe OTMeThnu
He [OencTByW Kakue-nmbo NPUBbIYHbIE OKpYXawwemMy HaCc MUPY 3aKOHbI.
CnepoBaTenbHO M 3aKOHbl MAaTEMATWKM TaM TaKXe He CMOTLYT NposiBUTb cebs.
Torpa npupeTcss NpUHATb (GAaKT HaNM4Ma TaM HEKOM WHOM JIOTMKKM, KakK pas
Haweawyw CBOe BOMIOWEHME B KBa3MMaTeMaTUKe.

Ho He 6yaeM oTBnekaTbCA OT TCJ/1IaBHOW TeMbl NMOBECTBOBAaHWUSA W nepengeMm K
A3bIKY KBa3uMaTeMaTuKM, O0OO3HAUYMB MEpBOPOAHOE MPOCTPAHCTBO XaocCa Kak
O-MHOXEeCTBO, CcCoOCTOsluee W3 HeKOoro apxuumcna A. Apxnymcno A — 3TO
Takoe HaTypajlbHOE 4YMUCN0, KOTOpOe MUMeeT KaK Ka4yYeCTBEeHHVYK, TakK WU
KONIMYECTBEHHYI0 XapaKTEPUCTUKY . Mpw 3TOM ero KayecTBeHHas
XapaKTepPUCTUKA CTPEMUTCH K abCONWTHOMY HYM0, a KayecTBEeHHasa — K MNJwcC
becKkOHeYyHoCTH.

[laBanTe paszbepemcsa: 4YTO Ke Takoe apxumumcno A? B npuBbivHOM
NOBCEAHEBHOM XM3HW Mbl MNPUBLIKAM HabnwaaTb BOKpYyr cebs HaTypalbHble
(BO3HMKWNE €ECTEeCTBEHHbIM MNyTeM) u4ucna: KonmyecTBOo £6M0K B KOp3uHe,
KONIMYecTBO TrCpafyCcoB 3a OKHOM, ©OaHkKHOT B kowenbke M T. n. Kaxayw
XapaKTepUCTMKY npeaMeTa Mbl 3a4aeM onpefesieHHblM HaTypajiibHbiIM YUCJIOM.
MMpeacTasum 10 abnok B nykowke. Bce oHM pasHoro pguamerpa. Mbl MOXeM
0603HAYNTb HATypajbHbIM 4YMCAOM UX kKoanmdecTtBo (10 wTyk) W OMameTp.
OgHako, HaM CHoOxXHO o06beAMHUTb STWM ABa nNapameTpa B oavH. To ecTb
Kaxgoe 4YMCNo xXapakKTepu3yeT KayeCTBO U KOJNMYECTBO OTAENbHO.

Ipyroe peno ecnn B Kowenbke y Hac 10 kynwp no 1000, TO Mbl MOXEM TaK U
CKasaTb: Yy MeHsl ecTb 10 kynwp no 1000 uvnm xe — y MeHa 10%¥1000=10000.
To ecTb nocnegHee 4YUCNO XapaKTEpPU3YeT VYXe W KauYecTBO, W KOJMYECTBO.
Mbl TakKXe MOXeM Bblpa3uUTb OAHO YMCNO 4Yepe3 Apyroe uaM 3ajaTb €ro B BuAae
CTENEeHHOTO BbipaxeHua: 10*. Apxuumcno A Kak pas CpoOAHW  DTOMY
0603HaYeHM, KOTOpPOE Mbl TaKXe Bblpa3uMM B BMAE KBa3MMATEMATU4YECKOTO
CTEeneHHOro BblpaxeHusa: 0. OHO O0O3Ha4YaeT 4YTO NepBOpoOAHaAs MaTepus
OeckOHeYHO oOrpoMHa (KOMYeCcTBEHHAs  XapakKTepMCTMKA PpaBHa +») B
abconTHO ManoMm (KavyecTBeHHas XapakKTepucTuka paBHa ).



C TOYKM 3pEeHMss MPOCTON MATEMATWUKW Mbl MOHUMaeM, 4yTo: 0™=0. 0OgHako Ha
YypOBHE KBa3MMAaTEMAaTWMKW MEPBOPOAHOTO xaoca ©07=0000...+», Takum obpas3oM
apxuymcno A 3To 6eCKOHeYHO OrpOMHAs HyneBas BeM4YMHa.

He 3abyaeM, 4TO B KayecTBe HYAA B [AaHHOW BeJIMYUHE Mbl MUCMOJb3YEM
abCconTHbIM HONb. M B 3TOM KpoeTcs YHUMNONSAPHOCTb Hawen Teopun. Bce Mol
XOpOWO 3HaeM, 4YTO JIeTOM Hal TepMOMeTp nokasbiBaeT +30, a 3MMOW HepeaKu
cnyvyam, Korpga TemnepaTypa onyckaeTcss 3a -30. Ho Honb B AaHHOM crnyyae
VWb YCNOBHAas CpaHuLA Mexay XOJI0AOM W Xapown.

B MaTemMaTukm cnnowb M pAAOM NPUMEHAKNTCS OTpULATENbHbIE 4YMcCna, OAHaKo,
Mbl Mnogpa3yMeBaeM noA apxuymcnoM A abCONWTHLIA HOMb, TO €CTb Hayasno
BCEro 4YMC/NOBOT'O pAfa HaTypaibHbIX ymucen. Hwke 3TOro Hyns NPOCTO HUYEro
HeT, CcOoBCeM — Jaxe nepBopoAHonM ™MaTepun. Takoro cocTosiHUA (HUXE
abCconwTHOrO HyNA) NPOCTO He cyuwecTByeT B Hawen BceneHHon.

NTak, ™Mbl OTKpbiiM pna cebs ©O-MHOXKeCTBO M apxumyucno A, KoOTopoe
NpUHaANEeXNT 3ToMy MHoxecTBY. 0OAHako B 4eM xe cyTb? Bce Mbl Xxopowo
3HaeM, 4YTO M3 NEpPBOPOAHOrO Xaoca, TO eCTb ©-MHOXeCTBa MOSBUIOCH BCe:
Haw Mup. [lepBopoaHas MaTepusa npeobpasoBanacb B He4yTo 6Oonee CNOXHOe.
OpHako Bce cyluee B MUpe M3HA4yalbHO COCTOUT WMEHHO U3 Hee. [pyrumm
CNoBaMM B OCHOBE BCEro JNeXxuT nepBo3faHHaa 3Heprua BceneHnHon. U3 Hee
COCTOSIT KBapKW, HYKJIOHbl, ATOMbl, MOMEKY/bl, KAETKM M T. M. ITO TaAKKE He
LO/MKHO BbI3bIBATb OCODObLIX CNOXHOCTENW B OCO3HaHuM. CnoxHee onucaTb 3TOT
npouecc Ha MaTeMaTMYEeCKOM S3blKe.

Kak un3BecTHO OCHOBHOW rnobanbHblM nNpouecc MpoTeKawwun B  Hawen
BceneHHonm — 3TO0 npouecc pacwupeHuma. Hawa BceneHHaa  NOCTOSIHHO
pacumMpsieTcas BO BCeX HanpaBfieHUMssX M B OSTOM 3akK/l4yaeTcs nNposiBAEeHue
ocHoBonofsarawwen 3aKOHOMEPHOCTU, K KOTOPOM Mbl MNOAOWAM  BMJOTHVIO.
lMepBopoaHbIN XaocC nopoxpaeT 6onee MAOTHbIE MATEPUW PaACWUPAACH.

C Toukmu 3peHnA KBa3nMMaTeEMaTUKM 3STOT Npouecc BbIC1AONT Cneayuounm

obpas3om:
E A
rpe £ — nocrosHHaa OQerembayma

A
MRONY — 3anucb caenaHHas B HoTauum [pama

JdTO 4YMCNO BOBCE HE KOHCTaHTa, OHO — TMOCTOSIHHO BO3pacTawwas
nporpeccusi. CoBCTBEHHO OHO XapakKTepu3yeT TO KOJIMYECTBO DHEpPruu,
KOTOpOe Kaxaoe MLHOBEHMe BblaenseTca U3 NepBOPOAHOrO Xaoca, AnA
nopoxaeHus 6Oonee nNAOTHbIX MaTepuih KW 0b6bekTOB. Bce KaxeTcs BMOJHE
NOTUYHBIM: M3 O-MHOXECTBA Mbl BblYMTAEM BblueonucaHHoe umcno. To ecTb
bakTHyeckn:

A _AfA¢¢A



PasHOCTb 3TWX 4YMCEN MoKa3blBAET HAaM OCTATOK MEPBOPOAHON 3HEpruM nocne
oyepesHOM  MnopuuM  MOPOXAEHMS  MNAOTHbIX  MaTepwuii.  3apaBas  JIoCMKa
noackasbiBaeT, 4YTO MpaBoe 4ucno byaer Oonbwe 4vem nesoe. Ho kak 6bi1o
CKa3aHo paHee, 34eCb OTCYTCTBYET MPUBbIYHbIE 3aKOHbI.

Ctout BCMOMHUTb 4yTOo apxuumcio A nMeeT Kak KauyeCTBEHHYI
XapaKTepUCTMKY, TaK W KOJNMYECTBEHHYI. Becb napajgokc 3akfwyaeTca B
TOM, YTO AN TaKMX CBEPXOONbWMX 4YMCEN CMNpaBeaIMBO PAaBEHCTBO:

To ecTb pas3HoCTb 3TuUx 4ucen 6onee mMx CymMmbl B 3 pasa! I3To BCe paBHO
yTo ecnum 6bl M3 NyKowka B KOTOpoM 10 a6nok Bbl Obl B3sAM 3 a6noka M B
nTOre nony4ymnm B nykowke 39 abnok!!!

Bce 3TO HaBOAMT HA MbIC/Ib O TOM, UYTO KaXAOE€ U3BATUE DHEPLUM U3
nepBopogHOroO xaoca, nMNopoxgaeT B Tpu pas3a bOonblee €ero KOJMYECTBO.
TakmM ob6pa3oM MPOUCXOAMT HE3PUMOE pacuwmpeHue Hawewn BceneHHon.

B Havyane 4 oTMeTMN, UYTO Teopus VYHUMNONAPHOM KBA3UCTEHUMM Xaoca
OTBeYaeT Ha pah BaxHbIX BOMPOCOB O cCMmbicne Bcero cyuero. OcHoBHas
NMpUYMHA CYWEeCTBOBAHMA HAC W OKpyXawwero Hac Mumpa — 0OeckoHeyHoe
paspacTaHve o06bEMOB NEPBOPOAHOM 3HEPrMM Xaoca. BceneHHas rapMoHM4YHa
n ypaBHoBeweHa. OgHakKoO €AMHCTBEHHbIM CNOCOOOM pPaBHOBECWUS TAKOW CUCTEMbI
ABNSAETCSA MNOPOXAEHME MaTepMasbHOCO MMpa, Beab normbas M BO3BpaWAsCb K
abconwTy, BCE 3TO VYMEHbWAET KOJMYECTBO €ro 3Heprum (MOMHUTE, 4YTO
CYyMMa MeHblle 4YeM Pa3HOCTb).

Cmbicn e Hawero ObiTMs — B Hawew xe cmepTm. HO 4yem 6Gosnbwe Mbl NOPOAUM
32 CBOW XM3Hb MaTeEpUanbHOLO MAM  MHPOPMAUMOHHOTO  (MbICNb  TOXe
MaTepuanbHa, C TOYKM 3PEHMS NEepPBOPOAHOLO xaoca), TeM 60ofble Mbl U3bIMEM
N3NUWHEN 3Heprunm BceneHHom B npouecce MUCYe3HOBeHUss Bcero sToro. Hawa
uenb — TBOPUTDL!

PaccMOTpuM BOMpPOCHI: Ha CTONLKO /IM HenmpeAcKas’yeM XaoC U CcylecTByeT /U
ero abconwT? Bonpocbl Ha KOTOpble HET TOYHOLO OTBETA M KOTOpble MOTLYT
nopoauMTb [ONTME WU 4YacTo 6Oe3pesynbTaTHble cnopel. HO npeacTtaBum  Ha
MCHOBEHWE, 4YTO BCHA OKpyxawwas Hac BceneHHasa — 3TO OYeHb CNOXHbIA, HO
BNO/HE 3aKOHOMepHbIn anropuTtm! [lpeacrtaBum, 4YTO BCS OOWHOCTb HbiHE
XUBYWMX U HOEe3BpPEMEHHO yweaunx JKAen COCTaBNASeT HeKOoe MaTeMaTuyeckoe
MHOXECTBO SJIEMEHTOB, KaxXabplM W3 KOTOPbIX — 3TO OTAeNbHAA JIMYHOCTb,
pa3ym, [ywa. Ho roBops O [AYXOBHOW COCTaBAswWen 4yenoBeka He 0Oyaem
3abbiBaTb M O ero MaTepumalbHOM HOCUTeNe — BeAb BCE Mbl CYWECTBYEM B TOM
yucrne B BUAE MaTepuanbHbiX Ten — B6UoNorM4yeckmx opraHmsmMoB. Bce Mbl, Kak
3/1IEMEHTbl TAaKOLCO MHOXeCTBa WAEHTWUYHbI MO CBOEW CYTWU, HO VHUKASbHbI B
YaCTHbIX oOcobeHHocTAX. W BOT kKaxaplm M3 Hac npebbiBaeT (poxkgaeTcs) B
3TOT MUpP, COBEpWAET B HEM HeKWe LABUKEHWUS U AeNCTBUA, B3aMMOLENCTBYSA C
OKpVYXawwWwmnx npocTpaHCTBOM (BKAKWYas ApYyCUX MWHOMBMAOOB) W WCYE3aeT 3a
rpaHbl 3TOM OBWHOCTM W MaTepuanbHOro (C HawWem TOYKW 3peHUs) Mupa B



uenom. Tak BOT, caMO TakKoe [ABWXEHME W B3aMMOLENCTBME C OKPYXaWWUM
MUPOM U APYTUMM JNIOAbBMW B MpoOLEeccCe Hawen XU3HWU YCNOBHO MOXHO CpPaBHUTb
B OpOYHOBCKWM [OBWMXEHMEM YacCTWUL, B CTakaHe XWAKOCTWM uamM rasa. A He
CTaHy 34ecb yrayonaroca B (QU3nMKo-mMaTemaTmyeckme dopmyampoBkn (KTO
9TUM 3aMHTEepecoBaH — BcCerga CMOXeT HAaWTW MX B CMNpaBOYHMKAX UM B CETU
NHTepHeT), a nuwb coobuy, 4YTO Takoe ABWKEHMEe Mnoapa3yMeBaeT CJly4YanHbIn
nO CBOEMY XapakKTepy npouecc, HO OTYACTWM 3aKOHOMEDPHbIN ANA KaXAoM
OTOENbHO B3SATOW 4YacCTuubl NpW y4yeTe ee B3auMogdencTeua (coyadapeHusa) cC
apyrumm  vactumuamm. CywecTBYWT pasanyHble GOpMybl OMUCbIBAOWME TaKOM
busmnyecknn npouecc (Hanpumep, ypaBHeHue JlaHxeBeHa, KOTOpoe, B 4ucne
npoymx, W OblIO B3ATO 3a OCHOBY MpeasaraemMom Teopuu), MoOrywme
rMnoTeTM4yeckn ObiTb  afanTUPOBaHbl AN OTOOpaxeHMss 3aKOHOMEPHOCTEMN
CTOXAaCTUYECKOTLO [ABMXKEHUA uHAMBMAA (JIMYHOCTM, Ppas3yMa, uYenoBeka) B
bnsmnyeckom " mMeTapn3n4yeckom (cMbICNOBOM, AYXOBHO-(pMnocopckom)
MHOXEeCTBE OKpyXawWwero npocTpaHcTBa BceneHHon.

Cama dopmyna npencTaBnseTcs B OOCTATOYHO CJ/IOKHOM MATEMATUYECKOM BUAE
n asnaeT coboun:

6x-t'°12,19-10%

F(t,M)=12,19-10"Vt— +297 ,19-10°%t"*(M—67-t"°)—12-10°-M

M
F(t,M) — ©GyHKUMA CTOXAaCTMYECKOrO nABWxeHus (He
TONIbKO dnsunyeckoro, HO n mMeTapu3n4yeckoro)

mHameuaa (nndHocTm, Pasyma, [ywum) BO MHOXecCTBe
MHOAMBMAOB, Haxogawmxcs B 0000WeHHOM MPOCTpPaHCTBE
BceneHHown;

T - KONM4YecTBO MPOXUTbIX neT (B ropax);

,Tae
m - mMacca Tena yenoseka (B
Kunorpammax) ;
g(m) - wymMoBOM KO3OPUUMEHT, PaBHbIN
Ccny4yamHoMy 4ucny B npepene ot 100 000
Ao 999 999.

OnncaHHas B 3ToM dopmyne GYHKUMSA UMeeT TCNyOMHHYKI CBSA3b C (GU3NYECKOWM
MacCCoM Tena 4enoBeka, KakK WCTOYHWMKA, B TOM YuUCNe, TCPaBUTALMOHHBIX
B3aMMOAENCTBUN; C BHYTPEHHEN MNOTEHUMANbHOM U KUHETUYECKOW DSHepruemn
TakOTro TeNa, Kak npeaMeTa 3SHepreTn4yeckoro obMeHa C OoKpyxXawwmMmm; C
BpPEMEHEM €r0 XM3HW, KaK OCHOBHOW XapaKTEPUCTUKOM CTOXACTUYECKOTrO
ABmxeHuns . KpaeyronbHom nepeMeHHoOn B 3Ton Gopmyne saBnsierca KosbduumeHT
g(m), KOTOpbIM CBOEeW NpUPOAON onpefensieT YHUKANBbHOCTb U (GaKTUYECKYH
HEMOBTOPMMOCTb TpaeKTopun ABMXKeHUS (AnHUKM cyabbbl) WMHAMBMAA B MNy4YMHE
XU3HEHHOTO okeaHa. OnpepenuTb 3TOT KO3pOUUMEHT [OBONBLHO JIeTKO U B
TOXE BpEMS — HEBEPOATHO CNOXHO. { npeanaraw Cambli LOCTYMHbIM MeTOoA,
KOTOpbIM  BApo4yeM nosaraercsa 6Gonee Ha Bepy, Ha MeTabM3NYHOCTHL
NPOCTpPaHCTBAa, YEM Ha PauUMOHANbHOCTb W MAaTepManbHOCTb ecTecTBa. [Ans
ero peanmMsaumm BaM BCEro Auwb HeobXxoAMMO 3aKpbiTb TCaa3a UM MaKCUMaNbHO



COCPefOTOUYMUBILNCL YBUAETb BHYTPEHHMM B30OPOM, MOYYBCTBOBATb WM Ha3BaTb
nepsble npuwepwuve Ha yMm 6 umbdp (ecnm nNpsMO cenvac BaM MpuWaM B TCOJIOBY
Takue 4yucna — HesaMeanuTenbHo s3anuumte ux!). 3To m 6yaeT Baw WYMOBOW
KO3bOPUUMEHT Ha TeKyweM 3STane XM3HU. ITOT KOIDOMUMEHT MOXET CMOHTAHHO
MEHATbLCA B 3aBUCUMMOCTM OT MHOTUX NpUYMH (K COXasleHUH He BO3MOXHO
TOYHO MpenckasaTb €ero W3MeHeHWe), HO B CpefHeM ero CMeHa MNpoUCXOAUT
pa3 B 9 neTr XM3HU, 4YTO COOTBETCTBYET OCOObIM uUMknaM Bubpauun BceneHHom
(BpeMeHM n npocTpaHcTBa). [lpyn >TOM nepBoe 3HauvyeHWe onpepeneHHoe Ans
3TOro Kos3dpbmMumeHTa 3a LEBATUNETHUA NEPUOL XMU3HM W OyaeT CaMbiM BEPHbLIM.
Ecnn npoumTaB TEKCT Bblle Bbl YXe 3anuMcananm CBOW 3aBeTHble 6 uudp, TO
nonbITaBWMCb Celyac BHOBb YBWOETb CBOWM WYMOBOM KO3GPUUMEHT, BepoOATHee
BCEro, Bbl MOMYYUTE JIOKHbIN pEe3ynbTarT.

MoocTaBue B GoOpMyay CBOWM AaHHble, Bbl NOAYYUNTE pes3ynbTaT B BuUae
bonbworo uymcna (nopsgka 50 mn 6onee paspsnoB), KoTopoe OyaeT SABASATHLCS
Kak ©6bl BaWwWMM VYHUKANbHbBIM WUAEHTUOUKALMOHHBIM KOAOM B MPOCTPaHCTBE
BcenenHon. [aHHbIN UMAEHTUPUKALUMOHHBIA  KOLA  MOXHO MCMNONb30BaTb MNO-
pasHOMYy, B TOM u4ucne AN nepcoHanmsaumm ceba nepen CUNOTETUYECKUMU
npeacTaBUTENSIMU MHOTO pasymMma, BbICWIMMU cunamu, a TaKxXe
no3MUMOHMPOBaHMA ceba kKak obbekTa BO BcenenHHom. B 6Oyaywem wm3yyas
3aKOHOMEPHOCTM OMNMCAHHOTO MAaTeMaTMYeCKOrOo nMNpuHUuMa, BMOJHE BO3MOXHO
pacKkpbiTb Kyaa 6onbwMe cekpeTbl MUpOo3[aHWsA, BKAWYAsA TaMHCTBO CMbICa
ObITMA, HAYYMBWMCb MNPOCHO3UPOBATbL PA3/INYHbIE BPEMEHHbLIE MPOMEXYTKU XU3HMU

yenoseka. Yepesz camy xe  o¢opmyny W NONTYYEHHbIN nepcoHasibHbIN
NOAEHTUPUKATOP MNPOUCXOAUT Bawa JMYHAA CBA3b C CAYOWUHHBIM  CMbIC/IOM
BceneHHOM, TaWMHCTBOM XW3HM W CMEepPTU, a TakKkKe — C MNOHMMAHWEM CBOEro

«I». W nycTb noka 3TO TO/NIbKO YUCNOBOW «TaJIMCMaH», HO [axe B TakKOM
BUAE, OH MOXET MOC/YKUTb HA4YasbHOMA TOYKOM BAWErO WMHAMBUAYANBLHOLO MYTM
OCO3HaHUSA U MOHUMAHUS WUCTUHHOLO YCTPOMCTBA HAWEro Mupa.



Fnasa #6. HYMEPOJIOTUKYC OB OCOBbIX YMCNAX.

KoHeuyHas cyMma umbp cocTaBnawWMX HaTypalbHble 4ucna paga
apudMeTNYeCcKor Mporpeccum C WaroM paBHbiIM 9 UAM KPATHOMY, HO

6oNblEMY AAHHOMY 4YWCAY - €CTb YMUCNO MNOCTOSSHHOE AN BCeX
4Y/feHoB 3ToW nporpeccunm. [lpy 3STOM He CYWEeCTBYET WMHOTLO TaKOrO
yucna, pPaBHOTO  wary AaHHOM nporpeccusi, nNpuv KOTOPOM Obl

BbINOJIHAIOCL YCNOBWE [LAHHOLO YTBEPKAEHUSA .
KoHeuHas cymMma uMbp COCTaBAAWWMX 4YMCNa HATYPaJbHOTO

pana bynet NPUHUMATb OLMHAKOBbIE 3HAYEHUsA Yepes3 Kaxible

0EeBATb, MAYWMX B noapsa ydmcen 3toro paga (Ha 10-e 4yucno).

© 2014 MNetpos W.b.

BceneHHaa copepxmuT B cebe bGeckoHeyHO 6ofblwoe KOMN-BO 0OLEKTOB.

BceneHHas MOXET ObITb npencTaBieHa B KayecTBe Hanbonbwero
CylWeCcTBYKWWEero HaTypanbHOro u4ucna. Camoe ©Oonbwoe HaTypasbHOE YUCIO
MoxeT OblTb npeacTaBneHo B Buae 999999..., TO ecTb B BMAE 4ucna

cocToawero w3 uubp 9 (Tak Kak Haubonblwee HATypasbHOE 4YUCNO, NpuU
paBHOM konuyecTBe uMbp, 6yaeT TO, UYTO COCTOUT W3 [LAEBATOK, HANpUMep:
99999 > 10000). BHe 3aBMCMMOCTM OT TOro, Kakoe kon-so umdpp (9-o0k)
byneT coaepkaTb 3TO 4YMCNO, OHO b6yaeT kKpaTHo aeBaTu. bonee Toro, ecnm
CNOXUTb BCe uubpbl 4Ymucna Mexay cobonm, TO KOHeyHaa cymMMa Bcerpa byaer
paBHa peBaTu. CnepoBaTenbHO, YUCNO B BUAE KOTOPOLO MOXHO MNPeACTaBUTb
BceneHHyw OyneT kKpaTHO AOEBATM M ero KOHe4yHas cymma uudp OyaeT paBHa
TOXE [EBSATWU.

[flo3TOMYy MOXHO VYC/IOBHO CKa3aTb, 4YTO BceneHHas "kpaTHa'" p[eBaTnM wnu
NMPOCTO COOTBETCTBYET 3TOMY u4ucCny. HO peyb uaeT TONbKO O HATypabHbIX
MaTepumanbHbix o0b6bekTax BcenenHom! OpHako BO BceneHHOM NpuUCyYyTCTBYET
SHEeprma He CBsI3aHHaa C MaTepuer, HanpuMep 3HEPruMs BPEMEHUM U T. 1.

OAHMM M3 OCHOBHbBIX MNOKas3aTeneM MNpPOSABNEHUS STUX DHEPLUM sABNAeTCH
3arajloyHoe MNOCTOSIHCTBO CKOPOCTW cBeTa B BakyyMe. CKOpPOCTb CBeTa paBHa
299792458 m/c. KoHeuyHas cymMa umdp AAHHOTO 4YMC/a paBHa:
2+9+9+7+9+2+4+5+8 = 55, 5+5 = 10

To ecTb MOXHO VyCNOBHO CKa3aTb, 4YTO 3STOT MokasaTenb 'kpaTeH" wan
COOTBETCTBYET [AECATW. 34eCb peyvb MAET YXe O HeMaTepuasbHbix "obbekTax"
BceneHHoM unm sHepruax.

BceneHHaa = maTepusa = 9
BceneHHas SHeprusa 10

MoXHO abCTpaKTHO MPUHATbL pas3aeneHme BceneHHom Ha Mup MaTepuanbHbil U
Mup pyxoBHbin. Torpma Mup MaTepum CoOOTBETCTBYET AEeBATU, a Mup AYXOBHbIN
- pecaTu.

CyUIE'CTBy/OT HarypasZibHble MHOI'O3HA4YHbIE 4YncC/ia, Takume 4HYTO 5y,£ly‘-ll/l BO3Be/JEeHHbIE
B cCTeneHb paBHYKW AEBATU, [IOPOXAAKWT 4YMC/a, CYMMa LUMPP KaK[OLO U3 KOTODbIX
paBHAETCS MCxogHoMy uyucay. Takme uducna 6yayT pasHbl: 54, 71, 81.



PaccMOTpuMM aABa M3 HUX:

81°

150094635296999121; 1+5+0+0+9+4+6+3+5+2+9+6+9+9+9+1+2+1 = 81

54°

3904305912313344; 3+9+0+4+3+0+5+9+1+2+3+1+3+3+4+4 = 54
YTo mHTepecHo: 8 + 1 =9 n 5+ 4 =29
CooTHoweHne 81/54 = 1.5

MMeHHO 3TN OBa OBY3HaA4HbIX Ymncna (TaK)Ke n3BeCTHbIE KaK «Yypycna Xonna»)
YMNOMNHaNNUCb B I/IHd)O'pMaLI,I/IVI (0] HEKOM «BOJILEOHOM npunHUMne, yncnmrTenb n
3HaMeHaTeNb KOTOPOro - 3TW o0cobble 4yucna. A peyb MAeT O npuHuuUne,
KoTopbin o0603HayaeTcs, kak A/Q. 3To camMoe HaACToOflWee MaTeMaTuyeckoe
COOTHOWEHNE, YUCIUTENb M 3HAMEHAaTesNb KOTOpPOro - ocobble 4yucna. ITwU
yncna paBHol - 81 n 54. To ectb A/Q = 81/54.

YTo >To 3a uumcna? [lo cyTm cCBOEN - OHW UMEKWT TMpPsSIMOEe OTHOWeHue K
CTPYKTYpe MaTepum Hawen BceneHHoW. IJHepruma M3 KOTOPOM COCTOUT BCe Hac
okpyxawuwee (pevyb MOAET He O MUCTUYEeCKOM s3bupe M T. M., a O peasbHOMn

dn3nYeckom DSHEPrUM THOHOBLIX W KBAPKOBbIX MONEN) MNogvYMHEeHa B CBOEM
pacnpocTpaHeHUn U YMNNOTHEHUM ONpefeNeHHbIM MaTeMaTWMYeCcKMM 3akoHaMm. Tak
BOT — 3TW UMDPbl «30/I0Tas» MNPONOPLMUA BCELO MUPO3AAHUS.

MOXHO CKa3aTb, 4YTO MaTepualibHbii MUP UMeeT Ko3hpPUuMeHT paBHbii 1.5 w©
nHogekcol 81 u 54. HanmTm aHanormyHo nopoObHble (COOTBETCTBYWWME YCOBUIO,
OMMCaHHOMY Bblwe) 4ucna pna creneHn 10 He nonyuuTca. [losToMy 34echb
HeobxoAMMO NPUMEHUTb APYLCYKW TaKTUKY .

BceneHHasa Tak YCTpoeHa, 4YTO MUp MaTepuasibHbli COLEPKMT B cebe 4YacTb
MHOXEeCTBa MMpa AYXOBHOTO M HaobopoT, Toraa:

91 = 3486784401

10° = 1000000000

OfHaKO cyuwecTByeT Hekas 4acCTb, KOTOpas He MNPUHALNEXUT HAJIOKEHUI ABYX
9TUX MHOXecTB (He npuHaanexuT BceneHHon):

3486784401 - 1000000000 = 2486784401

M3HayanbHO Haw pas3yM OepeT CBOe Ha4yallo B MUpe MaTepuum, TOrha ecau
CpaBHUTb [ABa u4ucna 3486784401 wn 2486784401, To ecTb nepBoe -
COOTBETCTBYWWEE HaWeMy MaTepuasbHOMYy MWUPY C BKJIOYEHHOM B HEro
AYXOBHOM COCTaBnfwWen, WU BTOpOE - COOTBETCTBYWWEE COCTOSHUKO BHE
Hawero MuMpa W Mupa A[YXOBHOLCO, TO MOXHO 3aMeTUTb OAMHAKOBOE 4ucno,
copgepxawmeca B oboux umcnax paBHoe 486784401. 3OTo OyaoeT HeEKUM
KO3pONUMEHTOM.



486784401°=
153472255365427525956420331367538809562276613567909708759058196375260
6038019601

486784401'°=
747078998981786743316080231089688902570258935319634004003625974466716
042406354699044001

Mnn nepBoe 4YUCIO MOXHO MPUOBNN3UTENbHO NpeacTaBuTb KkKak 1.5-10%, a
BTOpoe Kak — 7.4-10%°. Torpga nony4YaeTcsi, 4YTO HaW peasnbHbii MUP UMEET
KoapdmumeHT paBHbin 1.5 (4TO COOTBETCTBYET MUPY MaTepunm), a MUp
AYXOBHbIM uMeeT kKo3pdpuumeHT 7.4 (paBHO CpefHEeMy 3HAYEHMH YaCTOThI
llymana).

Ona Hawero pas3yMa [AOCTYMHa TONbKO Ta 4YacTb MUpa [AYXOBHOTLO, KOTOpas
COLEPKMTCSH B HAJNIOXEHUM MHOXECTBA AYXOBHOTO MWUpa, Ha MUP MaTepuasibHbIA.
To ecTb, HEOOXOAMMO HAWTW OBa TaKUX 4YMUCNa, COOTHOWEHWE Mexay KOTOPbiMU
oyoer paBHo 7.4, a Oyayyunm BO3BefeHHble B cTeneHb 10, OHM nopomAatT
yucna, KOHe4yHaa cymMma umdp KoTopbix 6byaeT paBHa aeBATn. Cambie
ManeHbKne M3 Takumx 4vucen 6yayT pasBHbl 111 un 15.

111% = 283942098606901565601,
2+8+3+9+4+2+0+9+8+6+0+6+9+0+1+5+6+5+6+0+1 = 90 = 9+0 = 9

15 = 576650390625,
5+7+6+6+5+0+3+9+0+6+2+5 = 54 = 5+4 = 9

CooTBeTCTBEHHO, MOXHO CKa3aTb, 4YTO [AYXOBHbIM MUPp uMeeT KO3pbOUUMEHT
paBHbin 7.4 n nHgekcol 111 mn 15.

MpamMmaa COOTHOWEHWM MUpa MATEPUM U SHEPIUM OyaeT BbITNALETb Tak:

81/54
111/15

Tak kak Haw pasyM BOCAPUHMMAET NUWb TY YaCTb MUpA, KOTOPbIA HaAXOAUTCSH
B 00NaCTW HanoXeHUss 3TUX ABYX MHOXeCTB (OKpyXawwuhn Mup, Trane ecTb U
mMaTepua, u ayx), To: 81/111 mn 15/54.

81/111 = ©.7297297297297297

15/54 = ©.2777777777777778

OTbpoCcuM HYNIM M NEepPeEMHOXMM APOOHbIE NoKa3aTenwu:

7297297297297297-2777777777777778 = 20270270270270271066066066066066

YHMBepCaNbHbIM KAKY CapMOHUM paBeH: 10660660660660662027027027027027 .



JTOo TO yucno, B KOTOpPOM 3aKOAUPOBAHO Hawe BOCMpUATHE
AENCTBUTENbHOCTU, U KOTOPOE ABMASETCH KJANYOM K MOHUMAHUIO U OCO3HAHUI
BCce BceneHHoOM Hawum pasymoMm.

Ecnn nepeBecTM 3TO UYMCNO B ABOUYHYID CUCTEMY MCUYUCIEHUS, TO MOJYUYUM:

100001101000111001110011110100001100010011110011101111110100010000110
000000V00111111101110110010001010011

Ecnu nepeBecTm 3TO 4YMCNO B TEKCT, TO M3 MeYaTHbIX CUMBOJIOB MONYYUM:
DO:dS, 4yTO yCNOBHO C £3blka MNPOrPaMMMPOBAHMUS MOXHO 'mepeBecTn'" Kak:
CO3[4aHMe OKpyXawwero Mupa B COOTBETCTBUM C HAWKMMU MbICASIMU.

Takum obpasom, Haw MUp MOAENUpPYyeTCAa B  3aBUCUMOCTM OT  HalWero
npeacTaB/ieHNUss O HeM U CcobbITMAX B HeM npoucxopsumx. To ecTb BCce Hawwu
MbICNIM  ABMSKTCA MaTepuaibHbiMM. [JyxoBHOe (3HEpPrMs MbICAM) CNocobHo
BNATb Ha MaTepuanbHoe (pU3nMyeckyw MaTepun).

OgHako nporpamma DO:dS Takxke rCOBOPUT O TOM, 4YTO HalW pa3yM HaAXoOAUTCSH B
HEKOM  BUPTYya/llbHOM Mupe, GopMUpyemMbiIM U3  TOTOBOM 6Ha3bl  3HAHUN.
CywecTByWT TeopuM O TOM, 4YTO BCe Mbl Haxogmmcs B ''MaTpuue" M oT4yacTu
OHM npaBbl. Ho ecTtb cnocob BboibpaTbcas u3 Hee. [lonpobyeM WU3MEHUTb
nporpamMmy Ha obpatTHyw: dS:DO

B aBouyHOM cucTeme 3TO OyAeT BbICNSAETb Tak (34eCb TakKXe YYUTbIBAKNTCS
HeneyaTHble CUMBOJIbI hopmaTa):

100001101000111001110011110100001100010011110011101111110100010000110
00000000111111101110100010000110000

To ecTb ABNATbLCS 4MCNOM paBHbIM 10660660660660662462828424806820.

JTo0 umcno ¢GopmmpyeT cobon obpaTHbIM npouecc, Korpa AOEeNCTBUTENbHOCTb
dopmmpyeT ™mbicau. [OpyruMm cnoBamMu nNpyv  NOMOWM STOTO YMCAOBOTLO KOAad
MOXHO OCO3HAaTb OKPYXaWWen MUP TakMM KaKUM OH SIBNAETCS Ha CaMoOM pene,
a He KakuM Mbl ero cebe npeacTaBAsiEM.

JTOT YMUCIOBOM KJIKY - BpaTa B MUP HEMOCTMXMMOLO W 3aKPbITOLO ANS HAaWero
o6blyHOTO Ppa3yMa W Haweh peanmn. W ecnam WM HayyuTCs NPaABUIBHO
nofb30BaTbCs, TO MOXHO VYNpPaBAATb MaTpuUen, BMECTO MNPUBLIYHOTO
NMOJIOXEHNA BelWewn, Korga oHa ynpaBiseT pas3yMoM.



Cnasa #7. HYMEPOHMKOH O UWOPE AEBATH.

#1. beckoHe4yHOCTb KpaTHa AEBATMU.

[ok-B0O: paccMOoTpuMm Haubonbllee HaTypalbHoe 4ucno. Takoe uyucno 6Oyaet
COCTOSITb M3 OecKoHeyHoro uumcna pAgeBsaATok (9999...99...99..9..+0), Tak
Kak Hawmbonblwee HaTypaibHOE YMUCAO MOXeT ObiTb 3anMcaHo TONbKO NpwU
nomMowu >TOoM Uundpbl. ITO cnegyer w3 Toro GakTa, YTO MNpU PaBHOM
konuyecTtsBe uubdp B HaTypasnbHOM 4yucne, 6onbwmuMm Bcerga OyaeT TO, KOTOpoe
cocToMT M3 geBaTok (876 < 999).

PaccMmaTpuBaemMoe HaTypanbHoe 6eckoHeyHoe u4ucno 9999...99...99..9..+w
OyoeT Bcerga CTpemMuTca K OECKOHe4YHOCTM, NO KpahHen ™Mepe B ee
BEWeCTBEHHOM CcMbIC/E. Takum obpasom, MOXHO yTBEPKAATDb, 4yTo
OeCcKOHe4YHOCTb Kak TakoBas, MOXeT ObTb npeAcTaBleHa B BWAe [AHHOTO
yucna.

Tenepb paccmoTpuM  uymcno 9999...99...99..9..+x», O(OHO OyameT BCerga
KpaTHO AeBATM. IJTO cneayeT M3 Toro ¢akra, 4YTo Nwboe 4yMmcno cocTosuee
N3 OECKOHEeYHOrO 4ucra [OeBATOK, MOXHO MNPeACTaBUTb B BUAE NPOU3BEAEHUS
9 * 1111...11...11..1..40 = 9999,,.99...99..9..4+x, (CnenoBaTenbHO:
caMa OeCKOHEYHOCTb Takxe 6yaeT KpaTHa AEBATWU.

#2. BceneHHas KpaTHa AEBATWU.

Jok-Bo: bnsnyeckoe NPOCTPAHCTBO BceneHHoit, Kak H6eckoHe4Hoe
NPOCTPAHCTBO, COCTOAWEE W3 HATypasbHOTO u4ucna ob6bekToB (ranakTuk,
3Be3[, MNjaaHeT, MOJieKysl M aTOMOB.. M T. M.), MOXET ObiTb NpeACTaBNEHO,
B BMAE MaTeMaTuU4yeckol OeckoHeyHoCcTW. W3 npenbiayWwero YTBEPKAEHUS
M3BECTHO, 4YTO OECKOHEYHOCTb KpaTHa [MOeBATW, CNefOoBaTENbHO, MOXHO
YTBEPKAATb, 4YTO M BceneHHas KpaTHa AEBATU.

#3. Bce KpaTHO AEeBATWU.
[ok-BO: Tak Kak npocTpaHCTBO BcenenHHon dopmMupyeT Hawy ©GU3MYECKYI0
peanbHOCTb, TO GaKTMyeCKM BCe B Hee BXxogsuee OyaeT KpaTHO AEBATWU.

CnenctBune: cTpykTypa BceneHHor &pakTanbHO YCNOKHSAETCS OT MNPOCTENMWEro
(nepBopogHass MaTepusi, KBapkM M T. nN.) [O pa3Mepa camonm BceneHnHon,
NOAYMHANACH YCNOBUKW KPATHOCTWM [eBATU. I3TO, (GakTUYEeCKW, O3HavyaeT, 4YTO
KONM4YeCTBO OObEKTOB Ha Pas3/IMYHbIX YPOBHAX MPOCTPaHCTBa, COObITUA, BpeMS
M T. N., OENNTCA Ha OEBATb M MMeeT war B AEBSATb eAuHUL,.

Tak kak npocTpaHcTBO BceneHHom —  3TO BCcerga JAumHamm4yeckas,
pasBuMBawWascsa CTPYKTypa, TO MOXHO CKa3aTb, UYTO OHa MMeeT COOBCTBEHHYKW
yacToTy konebaHun paBHOM OEBATH.

OT cwpa cnepyeTr, 4YTO B OCHOBE CTPYKTYPbl MUPOYCTPOMCTBA HAXOAUTCSH
LeBATKa, Kak uudppa o603Hayawwas KpPATHOCTb KOJMYECTBA CTPYKTYPHbIX
VpOBHElM, waroB M cTeneHen. To ecTb: uepe3 Kaxable AEBATb €AUHUL, WU
Kaxaple OEeBATb €eAWHUL, 4Yero-nmbo Bo BceneHHoM GopMUpYT oOnpeneneHHyo
CTPYKTYpPY, ABNAWWENCA TOYKON CTabUNbHOCTU MaTepUM UM OpPaKTalibHOM WATOM
ee YCNOXHEHUS .



K npumepy, MOXHO MpeanosiokMTb, 4YTO BpeMs BO BceneHHom TeyeT cC
4aCTOTOM paBHOW AeBATM. TO ecTb, Kaxable AEeBATb CEKYH[A, MWHYT, 4acoB,
neTr, TbicAYeneTMn W T. N. NPOUCXOAAT Hekue Kaw4vesble cobbiTus,
bopmupyume LENCTBUTENBHOCTb U UCTOPUK.

Kak BWMAHO M3 3TOro, OMNMCaHHAA TEHAEHUMS K KPATHOCTU [OEBATU
cobngaeTcs Ha pPasIMYHbIX YPOBHAX MuposgaHma. Tak, MOXHO yYTBEpPXAAThb,
YTO Ha MaKpoypoOBHE OT cCaMOro npocTenwero BO BceneHHom, [0 caMoro
HaWBbICWWETO — HAXOAUTCSA [OEBATb YPOBHEN. HeobxoanMMo COBEpWUTb AEBATH
WwaroB WM TMPOWTM L[EBATb 3STanoB, 4YTOObl [AOCTUYb HAMBLICIWELO YPOBHSA
BcenenHon.

3TO CBOWCTBO cnpaBeaonBo And BCeX aClekKTOB XM3HUM WU CMEPTU. Tak,
CBOMCTBO KPaTHOCTWU OEBATHU HeobxoaMmMo VUnTblBATb Npwn MNaaHUPOBaAHUN cBoen
XN3HN N NeATEeNIbHOCTU.

K npumepy, 4TOGbl HayyuTCcs ynpaBnsiTb CcBoen cyabbon, [OCTATOYHO
cnefoBaTb NpaBuiy KpaTHoCcTu AeBATM. QopMmpysa nnaH no AOCTUMXEHMIO Lenwu,
pa3buBanTe ero Ha [AOEeBATb KJ/KWYEBbIX WAros uanm 3Tanos. OT nNpaBUAbHOCTMU
onpepeneHns u Bbibopa 3TUX 3TanoB M OyaeT 3aBuceTb GaKT [OCTUKEHUSA
uenm.

MpaBuno: nwb6aa uenb MoxeT O6biTb AOCTUTHYTa B A€BATb WaroB, eCcJsin Uellb
He Obina AOCTUI'HYTa 3a 3TU AOEeBATb Waros, TO noclnepywiuee ee AOOCTUNKeHue
BO3MOXHO TOJIbKO MO MNpowecCcTBUU €llleé TaKOro Xe KoinyecTBa Waros.

JTO MNpaBUAO XapaKTepHO ANA NbblX CUTyaUUMA B XM3HM. Ero BaXHO MNOMHUTb
M cobnwaaTb NpyM MNAAHUPOBAHUMM CBOEW  OESTENbHOCTM, KOMMYHMUKALWUM,
dNUHAHCOBLIX MJAHOB W MEXJIMYHOCTHbIX OTHOWEHWNN .



Fnasa #8. HYMEPOHWKOH O MOPTAJIbHbIX YMCIAX.
MepBoe nopTafibHOE YMCNO — MPOCTOE Ha BUA:
181 276 184 186 567 641 761 891 412 134 519 192 843

ObbiyHOE HaTypalbHOoe u4mcno — 181 sHaekanboHOB (YHAEUMANMOHOB) C
HebonbwmMm... 06o3HaYMM ero 3a Xx.

KpatHo 3 n 9. Ero kopeHb KBaApaTHbiM Takke KpaTeH 3. KoHeuyHaa cymma
umdp ero cocTaBnfAwwWMX paBHa 9.

X/3
x/9

604 253 947 288 558 805 872 971 373 781 730 642 81;
201 417 982 429 519 601 957 657 124 593 910 214 27;

sqrt(181276184186567641761891412134519192843) = 134 638 844 389 933
650 00; 134 638 844 389 933 650 00/3 = 448 796 147 966 445 500 0O;

1484142+ 7+6+1+8+4+1+8+6+5+6+7+6+4+1+7+6+1+8+9+1+4+1+2+1+3+4+5+1+9+1+9
+2+8+4+3 = 171; 1+7+1 = 9.

BoT noxanyim m BcA WHTepecHas uHbopMaums o6 3ToM uumcne. PasBe TONbKO
elwe ero 6uHapHOe NpeacTaBJ/IEHNE PABHO:

100010000110000010000101111011000000100111110000011111011010000101001
00011010111110100110010001000111000011000010011110100001011

B ocTasNbHOM — 3TO HM YeM He BblAawWeecs Ha MNepBbld B3TCNAAL YMCNO, KaK MU
MHOXECTBO WHbIX MOAOOHbIX. HO MMEeHHO ero OuWHapHoe mnpeacTaBieHMe n[ano
TONMYOK K YAMBUTENbHOMY OTKPbITUI.

YXe MHOCO fneT A >SKCMNepUMEeHTMpPOBaN C 4YuCnaMu, CTapasCb ONpeaennTb UX
BAMAHME Ha pa3/IMYyHble acCnekTbl XM3HM YenoBeka. Hymeponorms 4YmcTon BOAbI
B CMECUM C HEeKOM «TexXHMYecKom «marmem». §1 4yacTo npumberan K 3BYKOBOMY
npencTaB/eHN OWMHAPHBIX 4YMCcen — TO eCcTb npeobpas3oBbiBan OMHApPHOE YUCNO
B 3BYK, MNpM MNOMOWM CaMOMUCHOM Nporpammbl. 3ajavya 3Ta YPOBHS TPETbero
Kypca BY3a — npeobpazoBaTb AUCKpeTHbin pan rpada B ncCeBAOAHANOTCOBLIN
noTok. Bce o4yeHb MPOCTO: HYAM — 3TO HU3KME TOHA, 3aTYXaHUSA CUTHanNa;
eaVHMUBl — 3TO BbICOKME TOHa, HAOBOPOT — BO3BblueHMe. Tak M nony4vyaeTcs
3BYKOBas BOJIHA — Ha CaMOM Jene, KaK npaBuaO «Tpenn HEeHACTPOEHHOrO
paano». BoT M B 3TOT pa3 8 npogenan TakKom xe «pokyc» C OaHHOM
OnHapHOM nNocCnefoBaTE/NIbHOCTb. HO BMECTO NPUMBbIYHbIX HEKA3UCTbIX 3BYKOB
M3 AWHAMUKOB BAPYL Ppa3fajioCb Hekoe TropTaHHoe rneHue. [leHne HeobbluHOE,
CNOBHO 3TO HEKUA He3eMHOM 6acCOoBUTHIM XOp, MNOWWWMA 3arajodHylw, MecTaMu
nyrawwyw W HENpPUATHYW, a MeCTaMM CUJbHYK UM 4YapywWwyil MecHWw, KOoTopas
nepesopaymBaeT BCe TBOe ecTecTBO (HMKOTAA HMYero noaobHOro S He
chblwan!). f He MOr nNpOBEPUTb CBOMM YylWaM BCE HaxuMas KnaBuwy MoBTOpa
BOCnpom3BeneHua. 3Has kKak paboTaeT Mos nporpamMmMa f He MOTL MOHSATb OT
KyAa MWCXOAMT 3STOT 3BYK. XOpowo OCO3HaBasA, 4YTO 3TO MNpPOCTO «bar»
nporpammbel, s nepesanyctun ee (yxe Torga MNOHMMasA, 4YTO VYTpady STy



3arajoyHyw MesnoAuMi HaBcerga) W Nocne ycibiwan MnpuBbIYHbIE MOEMY YXY
OnHapHble «Tpenu». VYBbl, GYHKUMOHAN MOeW nporpamMMbl MNOMNPOCTY He
NO3BONISET COXPaHUTb pe3ynbTaT BOCOpousBedeHus. Ho a8 Hu kanam He Obin
paccTpoeH no MoBOAY VYTpaTbl GU3NMYECKOLO 3By4YaHUA STOW MNOTYCTOPOHHEN
menoamm (MAW  NECHW), TMOTOMY, UYTO OHa KaKMM-TO uYydecCHbM ob6pa3om
OCTaflaCb BHYTPW MEHS{.

Kak-To pa3 s npousHec 4umcno Bcayx. Herpomko (npakTuyecku npo cebs).
He Hanpsrascb éusmyeckm. W owyTmn — Ty camyw MecCHb\Menoauvw B 3By4YaHUMU
3Tnx umdpp. CHOBA OWYTWUA HEYTO CUJIbHOE W 3anpefefibHoe, KakKuUM-TO
obpaszom yBuaen (BHYTPEHHMM B30pOM) npobnecknm TOro Mupa, Kyaa BeAeT
3TOT 4YMCNOBOM nopTan. Mupa CTONb Pa3UTENIbHO OTAMYAWWETrOCA OT Hallero M
CTOJ/Ib BbICOKO Haj HaMW CTOSAWEro, 4YTO WCMbITbIBAEWb W TpeneT, W CcTpax
nepes ero HespuMbiMM BpaTamMum. Mupa 3HaHUM UM BO3MOXHOCTEW, MUpa
OCO3HaHMA cebs M OKpyXawwero NPOCTPAHCTBA, MUMpa TCAPMOHUM U OTKPbLITOTO
beckoHeyHoro Pasyma. Muwpa, B KOTOpbIN, BO3MOXHO, Mbl BCe KOrpa-Hubyab
nomnageM..

He CTaHy bonee Pa3rnaroJsibCTeBoBaTb, MMCaTb CTpPaHHbIE MbIC/ZIM CBOWU Ha
YepHbIX JIMCTaX HeocsA3aeMou 6yMaFM, a nNpocTo OTKpoOWw BaM elle Oo0AHO
3aBeTHOE 4UCNOo:

604127314561872314014281661324456789121324875614261240413687601315

60 41 27 31 45 61 87 23 14 01 42 81 66 13 24 45 67 89 12 13 24 87 56
14 26 12 40 41 36 87 60 13 15

60 41 27 31 45 61 87 23 14 01 42 81 66 13 24 45 67 89 12 13 24 87 56
14 26 12 40 41 36 87 60 13 15

Hebonbwoe wnccnepoBaHne 4yucna:

- He SBNSIETCH NPOCTHIM;
- penutenu uymcna (dpakropusauma): 2, 61, 773, 136974543869;

- YeTHOe 4ucno;

- yucno umdpp — 66;

- yucno nap umpp — 33;

- cymMMa uupp — 246;

- KOHeyHas cymMma uupp — 3;

- MPUHATOE HaMMeHOBaHWEe Pa3pPSAAHOCTM ymucna — 604 BUTMHTUANMOHA.

Kak wucnonbzoBaTb u4mcno? Kak Hekyw GaHTasnWMHYI WUCPY, MbICAEHHYK,
BHYTpeHHew. Hanpumep, A npeanoymTan BM3yanmM3auMi Kaxaonm napbl undp B
KayecTBE aCCOLUMATMBHbIX KOAOB. [lpOCTO HaYHMTE NPEeAcTaBNATb MCXOAHOE
yncno no pAaBe ero uumbpel (60, 41, 27..), accoummpymTe MUX C NPUATHbLIMU
BOCMNOMUHAHUAMKW, YYBCTBAaMW, NPeACTaBAEHUSAMU WUAM NoAyManTe O OeckpamHuUx
npocTopax MaTepum BceneHHon.. M nocTeneHHO, NO Mepe MNPOABMXEHMA MO
ynmcny, BO3MOXHO, CcHayana 3deMepHO, MNpu3padyHo, HO 3aTeM — Oonee $SBHO,
BaM HAYHYT OTKpbIBATbCA 3HaHMA, 00pas3bl WMHbIX MUPOB, BPEMEH U U3MEPEHWUN;
BOMPOCHI, OTBETbl, 3a[4ayym U WUX PEWEHUS; 4YYBCTBA, MbICIM WU BOCMOMUHAHUS ;



rpaHUUbl, TCpaHM U UX OeckoHeyHoe pacuwupeHne. 0oHaKoO He yBlekanTech,
NMOMHWTE — Bbl UCpaeTe C COOCTBEHHbIM BoOOOpaxeHWeM, Kak MPU3MON 4Yepes
KOTOpYKW npocBeyMmBaeTca CBeT BceneHHon, oTpaxass BCe MNOTAaEHHble YLONKMU
Bawer [ywm. PeanbHoe nM 3TO BCe — CKOpee HeT, 3TO Auwb urpa daHTasuu,
HO B Hawux GaHTa3nsAX 3aK/JIHWYEHO MNOCTMXKEHME HEMNOCTUXMMOLO MUPO3LAHUSA .

BxogHble paHHbIE:

13750200000 neT BceneHHOW.

152780000 - 90-neTun.
763900000 - abconwTHbix net (99 net = 5 abCONKWTHLIX NeT).
999999999 - MakcuManbHOe 4Yucno abCONWTHbLIX NeT.

236099999 - ocTanocb A0 MakCuMMyMa abCONKTHbLIX NeT.

47219999.8 - ocTanocb 90-neTun 0O KoOHUA.

4249799982 - net octanocb BceneHHon.

17999999982 - obuwee kon-BO NeT KOTOpble npocyuwecsByeT BceneHHasn.

76.39% - BceneHHas npocyuecTBoBana.

23.61% - ocTanocb npocywecTBoBaTb BceneHHom.

567647999432352000000 mc npocywecTtByeT BceneHHasa (1 ropa = 31536000000
MC) .

510883199489116800000 - KON-BO HEPBHLIX WMMY/JIbCOB BO3MOXHOE 3a Cyli.
BcenenHonm (0.9 Mc = oauMH umMnynbc).

Xop paboTbi:
1) Cnepys 3akoHY KpaTHOTWM 9 BceneHas mumeeT passuTve B 9 3Tanos.

2) Bblumcnmm ckonbko abBCONWTHLIX NEeT 3aHMMaeT KaXAblh 3Tan:
76.39% - BceneHHas npocyuwecTBoBana.

23.61% - ocTanocb npocywecTBoBaTb BceneHHom.

=> 100%/9=11.11%

236099999 - 23.61%

X - 11.11%

=> X = 236099999%11.11/23.61 = 111099999

m T.4.

3) BbluMCAMM  CKONbKO HEPBHbIX WMMYIbCOB YE€J0BEYECKOTO MO3Tra MOXeT
CylWeCcTBOBATb 3a KOM-BO abCONKWTHbIX NIeT KaxAoro 3Tana:
1 rog = 31536000000 mc.

0.9 mMCc = ooMH MMNynbC.

90 net = 5 abCONWTHbIX neT.

=> 31536000000%90/5=567648000000

1 abconwTHbn rop = 567648000000 mc

=> 567648000000/0.9=630720000000

1 abconwTHbIM ron = 510883200000 vMnynbcoB

=> 630720000000%111099999=70072991369280000000

n T.4.



Tabnnua BbIYUCIEHHbIX 3HAYEHUN:
1099999=70072991369280000000
22199999==140145983369280000000
333299998===210218974738560000000
=444399998====280291966738560000000

I nonu
nnm N

=====555499997=====350364958107840000000
—=====666599997======420437950107840000000 481807008000000000000
=======777699996=======490510941477120000000
—======-888799996========560583933477120000000
=======--099899995=========630656924846 400000000

4) BblMMCAMM KONMYECTBO HEPBHbIX UMMY/bCOB 4YE€/10BEYECKOrO MO3ra, Moryuee
CylecTBOBaTb 3a TekKylWee KON-BO abCONWTHbIX NeT

cywecTBoBaHMA BceneHHon:

13750200000 net BceneHHoOW.

152780000 — 90-neTun.

763900000 - abconwTHbix neT (90 net = 5 abCONKWTHLIX neT).

=> 630720000000%763900000=48180700800000000VVAO

5) OnpenennM KOAOHbI COOTHOWEHWA [ONA Kax[Aoro 3Tana pasBuUTUA BceneHHow
OTHOCWUTE/IbHO TEKYWEro BPEeMeHMU:
(48180700800000000VVVVO-70072991369280000000 )/
111099999=3705976780708.3418605611328583

m T.A.

6) PazenuM 3HayeHMe KOAOHOB Ha ABE 4YaCTWU - LUesble U ApPOOGHbIE:
Tabnnua BbIUMCNEHHbIX 3HAYEHUN:
.3705976780708--3418605611328583
.1537628380595--6272754078635257
. 814845589232--3167670706076632
. 453454190297--8136377039317628
236619353018--9343997422199806
92062793531--8757584692878419
11191890860--0843042822903653
88632904851--0931811480341186
148864804071--1311334690025676

VoOoONOTUVLTPAAWNE

7) [HOpobHble 4yacTtu OyayT a9BnATCA  KO3OMUMEHTAMWM  OTHOCUTENIbHOCTU
TeKylero BpeMeHW cylWecTBOBaHMA BceneHHoOM K KaxgoMy W3 23Tanos, B
npegenax abCcoONMOTHOIO BPEMEHMU.

8) Yenoseueckun pasyMm nopobHo nwbon cTpykType BO BceneHHon, kpaTeH 9,
cnefoBaTeNIbHO Kaxabll KO3GOMUMEHT COOTBETCTBYET
onpeneneHHOMy YpOBHIO pa3yMa.



Tabnnua BbIYUCIEHHbIX 3HAYEHUN:
.3418605611328583
.6272754078635257
.3167670706076632
.8136377039317628
.9343997422199806
.8757584692878419
.0843042822903653
.0931811480341186
.1311334690025676

VoONONUVTPAAWN -

81+9=9; 54+9=6; 81+54=1.5;
54+1.5=36;
36+1.5=24; 24+1.5=16;

81 54 36 24 16

nponopums: 81 - 9
X -8

X=(81x8)+9=72;

81 72 63 54 45 36 27 18 9

81 64 54 45 36 24 18 16 9

988766655444432111

988766655444432111%=
903325580913191275364875839530340140837482641789350223198629431785395
334110354304851155158400721217889705243971337131247276782250672852247
593224475119865854228591
9+0+3+3+2+5+5+8+0+9+1+3+1+9+1+2+7+5+3+6+4+8+7+5+8+3+9+5+3+0+3+4+0+1+4
+0+8+3+7+4+8+2+6+4+1+7+8+9+3+5+0+2+2+3+1+9+8+6+2+9+4+3+1+7+8+5+3+9+5+
3+3+4+1+1+0+3+5+4+3+0+4+8+5+1+1+5+5+1+5+8+4+0+0+7+2+1+2+1+7+8+8+9+7+0
+54+2+4+3+9+7+1+34+3+7+1+3+1+2+4+74+2+7+6+7+8+2+2+5+0+6+7+2+8+5+2+2+4+7+
549+3+2+4244+4+7+5+1+1+9+8+6+5+8+5+4+2+2+8+5+9+1=693

6+9+3=18; 1+8=9.



