cHicKYe neenenosatenn (B. Aqtokoscknif, A. Hepnses, 0. Msanos,
H. Aunukuit). B peayabraTe Takore B3aHMORNEHCTBHS HAPAMIKBACTC
mMacca 3eMH, a MpH onpefeledHbBIX HAPYWEHHAX 3TOrO nMpoliecca
(HunpuMep, npH "napHUKoBOM achcheKTe"), MOKET HACTYHNHTh "nepe-
rpee"” MJAHETHI B MOBbIIIEHHE ec COOCTBCHHOH 4acToThl GHEHHA, a B
PE3YNbLTATE — OXHUBNESHHE BYJIKAHHYCCKOH ACHTE/IBHOCTH, yUallleHAe
3eMaeTpaceHu i, "B3pbIR” (Npousowenmn i B paiione r. Cacoso Pazan-
cKofl obsacTi 12 anpens 1991 r.) nin nponsofnyT Golee cepbe3Hble
rnobalbHbie KATAKITH3MBI.

VII. 30JHAKAJIBHBIN ITUKJ1 H IIPUPOJIA
"TIPEITIECCHHN"

Hucnosas MaTpHia pycckoro aidasATa NO3BONAET CTPYKTYPHPO-
BuTh hakTOpbl MHPO3MAHKSA, KAK CO CTOPOHBLI MHKPOMHDY, TaK H €O
cTopoHbl MaKpokocMocia. Hanpumep, lepBHYHbIC BHXpH- GHHApPEBI B
NRYX INOCKOCTAX (TO €CTh B cchepe) NAIOT NEPBHUYHBIH TeTpa3lp, fB-
AAKLIHACH OCHOBOK yPOBHA MaTepHH, HalblBaeMoro achHpoM; 1Ba GH-
Hapa (B2 NepBHYHLIX TETPasipa) (pOPMHPYIOT TaK Ha3blBacMBbifi TeT-
pa31poH, NIPOTOTHI CTPYKTYPhl HYKNOHA-NPOTOHA-BOROPOAA.

B sToif cBA3H HeoGXONHMO NEepecMOTPETb CYIHOCTL H NPHPONY
AIBJICHHA, Ha3biBaeMoOro "npeuecchefl”, npossadomeica B 300HaKalb-
HOM mukne. CoBpeMeHHAA HaYKd CUHTAET, 4TO 9T0 ARICHHE BbI3BAHO
KPYTOBbIM NOKAYHBAHHEM OCH BpalleHHS 3eMIIH NON BO3NEHCTBHEM
npuraxkenna Connia U JIynel. Ongako npd TaKOM NOKa4HBAHKHA OCH
3eM/Id HE JONKHO HMETh MECTO H3MEHEHHE YacTOThl OKpYXalolued -
Cpenbl, KOTOpOE NOKa3blBaeT pacHppoOBKa PYCCKHX HMEH 3HAKOB
3onMaka.

TMpuHEUMasA BUXpEBYIO CTPYKTYPY MHUPO30aHHs, MOXHO YTBEPXK-
1aTh, UTO "'mpeneccHna’ ABIAeTCA KPYTOBBIM, CNHPATEEHAHBIM
(BHTORBIM) NBHXKeHKeM 3eman (ColHeYHOH CHCTeMSI) IO MepH-
¢epun raTakTHYecKoro pykasa "Opuona'', aBasomerocs Tak-
JKe BHXpeBoH cTpPYKTYpo# (puc. 9).

Cxemu {pnc. 9) dopmuporaHUs ypoBHell Hecyllell 4acTOThl N0
amoXuM 30AHAKA YKa3bIBAeT Ha TO, YTC 3TO NBHXKEHHE, BOIMOXHO,
HMEeT TPAeKTOPHI "NeHTH MebHyca"— acCHMMeTpY4HOM "BOCEMEp-
KH" B ONEpCHYHOM HaNpaBleHHH M0 OTHOWEHHIO K OCH BHXPA (Kep-
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Puc. 9

Ha), K TdK Ha3kIBaeMOil "ocH Mupa". JIereHibi roBopsr, YTo IPEeBHHX
KuTened cTpanbnl I'mmepGopel HasbiBany HapoooM "ocu”. CHMBOJIOM,
OTPAXKAIIHM MEPOBO33peHHe rmnepbopees, O6bT pABHOCTOPOHHUH
KpecT. BepTHkanbHas THHHA 03HAvYATa "oCb”, TOpH30OHTaNBHASA — "nox”
Han "cnoucrocTs” Muposganua. Otciona ['(naga)-OCb-I1011, nan
"I'OCITIOObL". TlosToMy npHBepXKEHIEB MHPOBO33peHns "KpecTa”
HA3bIBAIH — "KPECThAHE" (HEe NYTuTh C CEJNHAMH, XKHTEAAMH C&IbCKOH
MECTHOCTH ).

30AMaKalbRbIA LHKI, 3aHMPOBaHHbII Yepes pyccKHi andaBuT,
P4CKPBIBAET NPUPONY "CeMEPHYHON" IHKAHYHOCTH 3BOJIIOLHH YeNO-
BEYECTRA, TaK HasbiBaeMbll LHKI "Pac”, unu "HoocdpepHbIX YKAanos",

CornacHo yyenHo MaxaTM, Nooc MaKCHMATLHON "MaTepHanu-
34aHUM" 3eMIIH NPUXOOUTCA Ha cepelHy uuKna <4-# Pacwl (npogonsku-
TENBHOCTL LHKA PUCKEl COCTABAAET OpHEHTHPOBOYHO | MAH. NeT). Ye-
NOBEYECTBO HA HACTOALIMA MOMEHT 3aKaHYHBACT 3BONIDUHIO HUKIA
5-it Pacel ("Apuiickoii"— oT "bAP"). Husnunusauus "Pycs" asnserca
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cenpmoii CyGpacoit 5-0ff Pacel. [PYCb] =18 + 21+ 19 + 30 =
=88 =8+8=16=1+6="7". _

CneposatensHo, 3eMist Npolyia B cBoel 3BOIIOUMH 3TOT OYHKT
{HH3IKOMW YacTOThl, HNH “"yMa") He MeHee 4eM 1,5 MAH. ner Hasam.
OnHako HanHuHe Bcex NPH3HAKOB H NpPOABISHHA rnobanbroro GHO: -
cchepHOTrO KpH3HCa Ha MJIAHETE MOBOPHT O TOM, YTO HAlld UBHIH34-
HHA He Habpana "yMa-pa3yMa” H 3HaUATENbHO OTCTAET B CBOEM pas-
BHTHH OT OOBEKTHBHBIX H aKTyaNLHbIX TPeOORAHHHA OGLUIETO SBONIOLH-
CHHOTO npoliecca. Eciin 310 Tak, TO HaHIy UHBHIH3ALHIO B HEQANEKOM
OyaylteM XKOyT GONbLIHE UCNBITAHAA.

MoxHo coenath BBIBOR 0 TOM, UT0 Hanoee HeycTOHUHBBIE XH-
MHYEeCKHE 3MEMEHTbl IOCNENHHX HOMEPOB NepHOoAHYECKO TaBMHIBI
Menneneesa, BKNovas HHepTHLU ra3 N® 108, yXke yuwin B HeGbITHE,
TO €CTh AHHHTHIHPORANH (TpakcthopMEpoRatich B Gonee BLICOKOY -
CTOTHYK chopMy MAaTepiH). DTO YTBEpXIcHHE B onpefeneHHol cre-
MeHU NOATBCPKAAETCA HAXOXKIESHHEM B "CONHEUHOM BeTpe" HeboMNh-
HIMX KOJIHYECTB XHMHYECKHX 3M1EMEHTOB, HMEIOMHX GONBIIOH aTOM-
HEIIl BEC,

VIIL IIPHPOJA "30/IOTOT'O" YHUCJIA
(”¢H”)

"CeMepHYHOCTL" NpoleccOR H o6AacTh KONeGaHHi YacTOThl B
3onHakankHOM UHKIE NOKA3bIBAET HaM pealibHylo obinacTs Mupo3na-
HHUA, B KOTOpO# NeHcTRyeT "3onoToe” yucio (ceuenue) — 1,618...
{pHc. 5, 9).

OcoGoe MecTo B H3YUEHHH NpoGaeMbl FapMOHHH 3aHHMAET Teo-
pHst, BusHpyOWAnca Hd 3aKOHOMEPHOCTAX TAK Ha3bIBAEMBIX "4YHcen
Pubonavun: 1,1,2,3,5,8,13,21,34,55,89,144,233... nony4yeHHBIX
mareMaTHKOM cpefHeBekoBbd Pubonavan (B 1202 r.). Cunycra 400
et M. Kennep ycT4HOBHJ, 4TO OTHOLIEHHE UHMP B RAHHOM pAay
(U” . /U, To ecTb neneHHe NpeabiAylero 1HCId Ha NOCHenyolee)
B npegefe cTpemuTcd K uucay "®du"= 1,61803... A eme coyers 200
ner matematuk 2K. Bune Hawen ¢popMyny oThicKaRAs no60i LGP
u3 pana Pubonaqqy. M3 maTremMaTHkH u3BecTHO, yTo Yucno "®Gu” or1-
paxaeT "3akoH crupann”. CorpeMenHbiit uccnenosatens [1. Cepru-
eHKo yteepxaaeT (Cepraesko [1. TpranekTuka — uucppoBof yHHBEpP-
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cym Teopua. IMymrHo,1997), uto ocob6blll HHTEPEC K 3THM YHCAAM
BBI3BAH TEM, 4TO OTHOMIEHHA MEXKAY CMEXXHBIMH IH(PaMHA psifa | "30-
JOTOr0” HHC/Ia SIBASIOTCA KdKHM-TO KIIOYOM KOTHPOBAHHA HHPOPMa-
OHH U CHCTEM HCUHCIEHHA C HPPAUHOHAILHBIMA OCHOBAHUAMHA, [To-
HATHA "3010Toe yucao (nponopuus)” H "3000Toe ceyeHHe", MO ero
MHEHMIO, XOTs HX YHC/IOBbIE 3HAUEHHs! H COBIAJAIOT, HECYT PA3HYIO
CMBICJIOBYIO Harpy3ky. OH oTMedaeT, uTo "yucno (nponopius)” oi-
HAYACT BCEBOIMOXKHbBIS KOJHYECTBEHHbIE OTHOLLIEH HSt MEXKTY TapaMeT-
P4MH LEJIOro H 4acTy, a "ceueHHe" OTPUXKAET NPOCTPAHCTREHHBIE OT-
HOMEHHA MEXKAY UENbIM H YaCTAMHU.

Cnenyer oTMETHTB, 4TO "30710ThIe" NPONOPLUHH H CEYEHHA NpPO-
HCXOOAT H #3 BYpHBIX OTHOWEHUH, TO €CTh H3 "TPEXYacTHOrO Jee-
Hua". B aToll cBA3H, 3aKOH "30JOTBIX NPOROPHUA" [NIACHT: HET0E TaK
OTHOCHTCH K cBoeH Gonbleil yacTH, Kak 60Aban 4acTh OTHOCKT-
€5l K MeHpHIed. DTa IPONopLHHA NPosIBASETCA BO MHOMUX (Beex?) opri-
HHUECKUX CTPYKTYpPUX H OTPAXKAETCA B CTPYKTYPE CIIHpPUIH.

Hpyroit coppemenHslit uccaegosatens K. Cokonos B KHHre
«LInKabl, Kak ocHoBa Mupoanakus» (Cragponois, 1998) nenaet npei-
NONIOXKeHUe, 4T0 "3000Toe YHCAO{ceyeHHe)" onpeaeaeTes CTPYKTY-
po#t B3uHMONEACTBHA CHA (NeHCTBUS H NPOTHBONEHCTRBAS), KOTOPhIE
PEalM3yIOTCH B LHKNEe (HMEETCA B BHIY B TOUKAX NPOTHBOMONCKHBIX
"MONIOCOB" BOMHOBO-KONEGATE/bHLIX NPOUECCOB). -~

Hcnonbays ssiienpuBeieHEblE ONpefeNeHus "30/10TOr0 YHCIa
(ceuenusn)", nonsiracMcs HafiTH o6nacTh NposBAeHus yncna "du" B
CTPpYKTYpe Mupoaganus.

ITa o6nAcTh OTKPBIBASTCA HAM Yepes pyccKHHl andaBuT Cieny-
UM 06pasoM. Tak, 30MHuKalbHbil UAKT N0Ka3bIBALT "XKH3HEHRYO"
cpepy konebannii okpyxaiowell Cpenst, npefiensl Y4CTOT KOTOPOil
OrpaHHteHbl NapaMeTpaMy (Mo BUOHMOMY ciekTpy) 5,4x10" 'y ("'ze-
nenbi”) u 3,0x10" Tu ("undpa”). B cBA3M ¢ TeM, 4TO (C TOYKM 3pe-
HHA IHKJIHYECKOTO MOAX0Aa) FOBOPHTCA O "30[0TOM" YHCHE, Kak 06
OTPaXKCHHH B3aHMONENCTBUA NBYX CUN ACHCTBHA H NPOTHBONCHCTRHS,
nonpoSyeM HCOOAL30BUTE POPMYNY CHIILI XeBHcalita (chopMynupo-
BA4HHYIO MM 34 15 neT fo ornameduq ee DiHmrefisoM): F = mc?. B
KpYTOBBIX LHKNIAX NapaMeTp CKOPOCTH "c¢'' npeAcTasndet cobol He
4TO HHOE, KaK MapaMeTp 4acToThi "v" (yucno KoneGaHuil B enuHALY
BpeMeHH, H3Mepsetcs B '), Ilo 3akoHaM "pHTMORHHAMHKH" napa-
MeTp "m'" (Macca) NpH nepexolle K4KOro-mu6o o6bekra (Colneynoi
CHCTeMBbl, 3eMJIH M Op.) B TOT WIH HHON YacTOTHLIA YpOBEHb He Me-
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HAeTCsH (H3MEHIETesl ero BHYTPeHHsS 4acToTa KoneGauuil), To ecTh oc-
TaeTca ''const” (nocrosuuoil). Ho wam "suxps”(Bcenenuan, Fanak-
THKA, FrATakTHYecKHA pykas, ColHedHas CHCTeMa M Ap.) B peaibHOC-
TH XdP4KTEPH3YIOTCA HENHHEHABIMY NapaMeTpaMH OHHAMHKH (4acTh
DAHHBI OKPYXKHOCTH ONpPefeneHHoro pagHyca 3a eQHHULY BpEMEHH),
4 MIOCTKOCTHBLIMY, B HallleM ciydyae cpepHUECKEMHE NapaMeTpaMy,
YTO O3HAY4eT YMHOXKEHHe "AMMHE" Ha "WHPHHY", TO CYTH, CHAOBOMH
BeKTOp (cKafsip) HIHN: ¢ X ¢ = ¢*. CnefgosatenbHo, ¢opMyna NpHHK-
maet Bud: F = v2. [ToncraBuM KpaliHie 3HAYEHHA YaCTOTHBIX YPOBHEH
300HAKAALHOrO NHKNA B NONYYeHHYIO (pOpMYyNY H ONMpefeniM cpen-
HIOK BEJIHYMHY COOTHOINEHHN CHN AeHCTBHA W DPOTHROOECHCTRUA (B
HallleM clyyuae CANbI MPUTKEHHS d oTraikusauns): 5,41 /3,00 /2 =
=1,62. [lonyyeHHuA BEHYHHY ABNAETCS OKPYTAEHHBIM C TOYHOCTBIO
o TpEX 3HAY4UHX UHdP "30J0THM YHCHOM (ceueHHeM)", UTO ROKa-
3blBUET NPABUILHOCTD TeOpeTHYECKEX paccyxXieHH it JO. Cokonora, B
CBOO OYepedb, PYCCKRi andpraBUT HIIIOCTPHPYET KORKPETHYIO 00/1aCTh
neficTsust udcna "Pur"s Muposnannn (puc. 10).

YAHXAHHE" KOCHOCH

llppaesy K0nebaHHA YACTOTHHX YpoBHER B8 JONHAK3 ALHOM Lgmna (NPEUECCHH)
M oTpaxense nyancauwu Kocwoca-npouecca fIEXAHWI MMPO3AHWA"

I 2nHeaga 11 anneasa 111 asneana W Tpllall:l)
9 18 18 19 27 28
™8 11,7 ~7 9 | bt
i I 0 A 3 A
)’12{ ; Z T 3 2o
6 1N [ A6 2 T M 3
E Ypanenn
5 14 23 L unumu

Cpeansn (Hecywan) yacToTa YposHa X 18“, I

"Cemxg:gscn"
I-IV-arpaxenue TpHAAHO-IHHEARHOH CMCTEMH wncaoboik maTpuuu PYCCKOTO AMMABKHTA

Yucao 4" oTpakasT: uMCAOBY® MATPHUY PYCCKOrC AMABHTA, vETBEPHUYMIN' (seuec-
TecHHuW ypoeenb Muposaanus, 4 BHAA CHHPAALHOA CTPYKTYPH GOPMHPOBAHHA XMMNYEC—
KHX 3NEMEHTOB, ONTHMAALHYM 'NEpauulye” CTPYKTYPY BEWECTBA-TETPAIAP W AP.

Puc. 10



"3on0TOMY YHCAY (CEYEHHIO)" MOXHO aTh TAKOE ONpPEeIeHHE:
"cpesH%A NPOHOPUHOHAILHAA KPAAKHX, IPOTHBONO/IOKHO-B3a~
HMOJEHACTBYILHX CHJ YCTOHYHBOMR CHCTeMbl ', DTy Ge3pasMepHyIo
MHPCRBYIO KOHCTAHTY MOXHO CUHTATh MEPOH YCTOAUHBOCTH TOH HIH
HHON hopManuH, NpH OpeBbILIEHHH 3TOH Mepbl JaHHasA thopManus
p43pyllaeTcs HIH NepeXoNHT Ha IpYroll YpoBeHb IBOICLHH (Ha cle-
OYIOUWHA BUTOK COHPAJH MO OPOAOALHOH OCH "BHXpA" (KOHyca), TO
€CTh Hd OKPYXKHOCTb ¢ APYrdM PaIHYCOM B RIOCKOCTH, NEPIEKAHKY-
aapHo#l npodonsHoil ocu "Buxpa"). ClleRoBaTeNbLHO, COBEPIIAETCH TAK
Ha3blBaEMBbI "KBAHTOBBIA CKayoK".

Tuxkum obpaszomM, "3010TOE UHCHO {(CeYeHHE)", IO CyUISCTRY, SIB-
nneTca Mepofl "ceMepH4YHBIX" HHKIOB B aBoNoUHH Mupoaganus. Ho
"30M10TO€ 4HCHO (ceueHHe)" 3TO TOAbKO OTPaXEHHE "KOpPpPEeNsnHOH-
HOMl" B3aMMOCBA3YU ABICHHH, H OHiU MOXKET MOJAYYHTbL CTATYC "MPHUHH-
HO-cNeicTBeHHON" TONLKO Moc/e pacCMOTPEHHA MEXAHH3IMA HCTOYHH-
Ka nepBHuHON BAOpaUKY, NyNbCallHH, LHKIHYHOCTH B MHpO3RAHHH
Hin "ieixanis KocMoca". CYILHOCTh 3TOT0 MEXAHH3IMa 3aKITI0YaeTCs
B Npupofe "KBaHTOBOTO cKa4yKa" H TaK Ha3bIBaeMoro "KOCMHYECKO-
ro retepatopa [lnanka”. Pyccku#l andasiT, Kak 6yIeT NpencTasig-
HO nanee, yGEIMTELHO NOATREPIKIAET BINISAB HCCENoRaTERe Ha 3TH
€lle HEQOCTATOUHO H3YYEHHBIE Nponecchl U apicHus [pupodst.

IX. YHCJIO """ U [IPUPOIA
"KBAHTOBOI'O CKAUYKA"

Braropapsa "puTMoanHaMuKe", MOXHO 6e3 onaceHHNl YTBEpPX-
0aTh, YTO KOIAA Mbl TOBOPHM O BEILIECTBE WIH (PHIAYECKHUX TCAAX H O
opyrux ¢rakropax MEpo3gasus, To Mbl HMEEM [1€/10 C TaKeTaMH cro-
SIYHX BOJIH, TO €CTh C IPOCTPaHCTBEHHLIMH HH(hOPMAHNOHHO-3HCP-
TETHYECKHMH MaTpULaMH ("CKeleTaMH "}, B yallax KOTOPbIX HaAXOOAT-
CSl ATOMBIL UJIH XHMHYECKHE 3/1EMEHTHI, HMEIIIHEe COOGCTBCHHYIO Hac-
TOTY NYALCALHH, B CROIO OUEpeNb, ABNAOIIHECT HCTOTHHKAMH Koje-
6aHHil, TO ecTh ocunaasTopamMu. PopMRPOBAHHIO OCIHIATOPOB
NpefulecTBYET Npouecc oOpa3oBaHHA CTOAYHX BONH Ha BCEX YPOBHAX
opranisaund MHpo3IakHs, H B IepBYIO cHepelb, B CAMOM Ha4ane BUX-
peoGpasoBanns Ha cragud [lepruHofl kocMuueckoit Marepnn. Mase-
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