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MNMpepucnosune
OnbIT co3epLaHns

YuraTemo mpeaIaraeTcsl HEKUH ONBIT CO3EPUAHMUSA U €T0 aHAIN3 — IIO-
IBITKA COCJIMTHATD B OJTHO IIEJI0€ COBEPHICHHO Pa3HbIE MPOSBICHUS IPUPO-
IbI, IIPOJIEMOHCTPUPOBAB onpesenéHnoe ux ryounnoe EJMTHCTBO. Hsy-
9ast H306PXKEHUSA CTPYKTYP TEX MM UHBIX OOBEKTOB, BIVISABIBASICH B T€ MU
apyrue (opMbl, KOCHbIE, PACTUTEIbHbIE, )KUBOTHBIE — KOPHU, JIUCTDS, Tpa-
BbI, OIIEPEHbS, JIUKU, CHIYITBI JOMOB U XpaMOB, u3ydas (pororpadun gaib-
HUX KOCMHYECKUX OOpa30BaHHUI, MBI HAXOJUM MHOTO OOLIMX IPU3HAKOB,
HECMOTPS Ha HEBEPOATHOEe MHOroob6pasue Tsopuectsa IIpupoxer. Cosep-
IIEHHO JaJ€Kue IO HPOUCXOXKACHUIO, pa3MepaM U «HA3HAYEHUIO» eCTe-
CTBEHHBIE TeJa, CUCTEMBI TeJI IPHU JOCTATOYHO IPHUCTATLHOM COIOCTABJIE-
HUHM OOHAPYXUBAIOT B HEKOTOPBIX OCHOBHBIX UE€PTAX CXO/CTBO, JIyUIIlE TOBO-
puTh — mogodue. CIupaay U BETBIECHHUE, «30I0ThIE» MPOMOPIUHN — JOBOIb-
HO 9acTO 06CyKJacMble IIPU3HAKH, 2 BOT MapabogndecKiue O9epTaHus KOH-
IIEBBIX, JOOOBBIX OOJAcTEl (ANMMKATBHBIX) — PEAKO 3aTparmBaeMas TeMa,
0COGEHHO UX BHYTPEHHSS CTPYKTypa — KaycTuKa. KHMra mocssmeHa nMeHHO
BBISBJIEHUIO €AUHOTO NpuHIMIA dopmoobpasoBanusd. byns To mian Cosr-
HEYHOI CHCTEMBI YU JINIIO YeJIOBEKA, KOPEHb PACTEHUs I 6a60YKa, KOH-
TUHEHTAJIbHAs IUIAT(OPMa WIN «TOJ0Ba» KOMETBI, «JIyKOBUYHBIN» KYIIOJI
XpaMa WM LOUIEM BOWHA. be3 IpM3HAaHUA CymECTBOBAaHUSA 60JIe€ TOHKHX
YPOBHEU MaTepPHAIBHOCTH, HEXeMH (PU3MYECKUN (IIOTHBINA), TOHUMAHNE
CYIHOCTU BeaUKoro EjpuHcTBa coBepumeHHO HEBO3MOXxHO. M ToM
npejaraeMas KHUTA.

ABTOD yO€:K1EH, YTO HUYETO CIyJaiiHoro He O6pmBaeT. Kak-to emé et 15 To-
My HazaJ, 3alifid B «KHIDKHBIA Ha KupoBckoii» g 06paTiuia BHUMaHHUE Ha TO-
HeHbKYI0 KHIDKKY B.J.ApHombaa «Teopus katacTpod» (TpeThe n3faHue), BbI-
nymeHHyo B usarenbcTse «Hayka» B 1990 rogy. Torza ona MHe coBepuieHHO

He ObLTa HyY:KHa, HO IIOJINCTAB, 5 PENINIA, 9YTO MOXKET OBITh KOTA-HUGY/b TPH-
rojutca. OHa-TaKu NPUTOJUIACh U JJaXKe OYEHb CKOPO.

3aBepIMB OCHOBHYIO YacTh HUKJIA PaboOT IO 30J0TOMY OTHOIICHUIO,
CTPYKTYPHOMY ¥ PUTMHYECKOMY €IHHCTBY MUPA, 5 OTAAIaCh CBOEOOPA3HOMY
OT/BIXY — YBJIEKATEJILHOMY JUIS MEHS IPOLIECCY CO3JaHU KOJLIaKeH — 1 Kpaco-
TBI pa/iy, U YTOOBI HATIOMTHUTD UX HAYUHBIM COJI€PKAHUEM, TIOCBATUB IPUPOJ:-
HBIM CIIIPATAM, BeTBJIeHUIO. Mcronb3oBana A1 5TOro BUjga Xy/0:KE€CTBEHHO-
rO TBOPYECTBA HAKOMUBIIMECH Y MEHSI B M300MINHU BLIPE3KU U3 JKyPHAJIOB,
MPOCIIEKTOB, KateHaapeH u np. IlonyrHo o6HApPYKMBAIICH PA3TUIHbIE U30-
OpaxeHus (a IOTOM U CHENUAIBHO OTOUPAINCD), KACAIONHECs ANKAIBHDBIX
CTPYKTYp, OOTE€KAEMbIX XKUAKOCTBIO MM BO3/lyxoM. Tak BO3HUK MHTEpEC K Ia-
pabormdecknM (opMaM, a 3aTEM ITOTPeOOBATOCH BBIBECTH HEOOXOAMMBIC
(popmysIBI, TpOCYNTATE TE€ VUM MHBIE CUTYAIIMH. JTO U ObLIO cienano. Kanra
xe B.M.ApHoibaa okazajach COBEPIIEHHO HE3AMEHMMOM Ul IMOHUMAHUS,
YTO TaKOE — KAayCTHKA, KATACTPO(BI, OCOGEHHOCTH IMAJKUX (PYHKIUI — KPH-
BBIX, IOBEPXHOCTEH.

He apnasace cienuagucToM B TEOPUU KaTacTPOd, BCE Ke PUCKHY HAJEATh-
csl, 9YTO MOH TpPYJ, Kacalolmuiica 3Toi 061acT, cO6pas MONe3HbIE JTOTAIKH,
HEOKUIAHHBIE CONIOCTABJIECHUS U IIO3TOMY OyZleT MHTEPECEH HE TOJBKO JIO-
603HATEIBHBIM (XOTS U JOCTATOYHO IOJTOTOBIEHHBIM) YUTATENSAM, HO U UC-
KYIMIEHHBIM B «KaTacTpodax» crerpanuctaM. A paccmarpusaio cBoé mccaeno-
BaHNE KaK BO3MOXHBIN TOJYOK (OTHIOAL HE KATACTPO(UICCKUHA) A1 6oaee
TUIOOTBOPHBIX PabOT CBOMX €AMHOMBINICHHIKOB B PA3HBIX HAITPABICHUIX
ectecTBO3HaHMA. Tem Gosee, eciiy, MOMUMO CYIIECTBYIONIETO HAYIHOTO 3Ha-
HUS, GYyT BOCHPHHATBHI U YITEHBI OOIIMPHENIINE 3HAHUS 330TEPUIECKOMN
HayKu.

Xouy mo6arosapuTh TeX, KTO TaK WA HHAaYe IIOMOT MHE OCYIECTBUTD H3-
JlaHue JJAHHOH KHUTHU. JTO, IPEeXk e BCero, Mol ctapmuii BHYK Erop, ¢ ycepau-
€M CKaHUPOBABIIMI M UCHPABIABIIMNA MHOTME WUIIOCTPAIMHU, JBa JOKTOpa
HayK — reorpaduy u 6MOJIOTHH, — B3SBIINE HA Ce6s TPy O3HAKOMUTBCS C Py-
KOIIUCBIO, OJOGPUBIIIE HEOOXOAUMOCTD €€ U3JIaHUA U CAeIaBIINe P LEH-
HBIX 3amedaHuil: Apmang Anekceil Jlaunosud u Jyopos Asexcangp Ilerpo-
BuY. XyJ0XKECTBEHHOE 4YyThbé M HEMaloe TepleHue nposasuaa Jloamuna
Hukomaesna Kopimysosa, 30pknii I1a3 u onepaTuBHOCTD — Hatamms Anexcan-
apossa Toorc, pyky nomou nporanyaa Tarbana bopucosna Beexcparckas,
TpyROoEéMKHUI Habop ocymecTsIa Mycmma AJutaMoBa, a MaTepUaTbHYIO TOJ-
Aepxky okazanu Mapus Ilonosa, IOmus bayruna, Auna Pynkosa a taxke Kosr-
JIETH TI0O MOEH YK€ JaBHEH AeATeNbHOCTH B kypHaTe «/lenbgpuc». Crnacubo
BCEM UM OT BCETO CEP/IIA.



Bcs Hayka 3ammcaHa B ITOWM BEAMKOW KHMUIE — S
MMEIO B BUAY BceaeHHYIO, KOTOpPas BCETAA OTKPHI-
Ta AASL HAC, HO KOTOPYIO HEAB3SI IOHATH, HE HAy-
IUBIINCH TOHMMATH SI3BIK, HA KOTOPOM OHA HAIIM-
caHa. A HammcaHa OHA Ha SI3BIKE MATEMATUKM, U €€
OyKBamm SIBASIIOTCS TPEYTOABHMKM, OKPY’KHOCTM ™
APyIMe reomerpudeckune QUryps, 6€3 KOTOPHIX Ue-
AOBEKY HEBO3MOKHO pa3obpaTh HU OAHOIO CAOBZ;
0e3 HUX OH MOAODEH OAY’KAAIOLIEMY BO ThME.

Tarureo Tarunret

1. Hayano pa3roBsopa

JluHny 1aj0HEel HAMEKAIOT 3HAIOIEMY O CYAbOE; pajgyKKa IIa3,
«HaJIET» Ha SI3BIKE, IBET U OTTEHOK I'yO TOBOPSAT O 37I0POBbHE; O BO3-
pacTe U HEJOMOTAaHUAX — MOPIUIUHDL; T€ WM UHbIE YaCTU PAKOBU-
HBI yXa, KaK ¥ Ha IOJIOIIBE HOI, COOTHOCATCA C ONPENeJEHHbIMU
opraHamu Teja. Bce 3Tu cBejleHUs ThICAYEIETUAMI HaKaIUIMBaIa
JAPEBHAS MEAUIMHA, OCOOEHHO BOCTOYHAs, B YACTHOCTH, MHIAMH-
CKas — alopBesia («3HaAHUE O )KU3HU», KAK IIEPEBOAUTCS C CAHCKPH-
ta). M3BectHas HpiHe Cy J[KOK-Tepanus CBUAETEIbCTBYET O TOM
xe [1].

Tak, Ha TOBEPXHOCTD T€JIA, €0 KOKHOTO — 3aI[UTHOIO — IIOKPO-
Ba crpoeruposano IIpuposnoil BHyTpeHHee ycTpoicTBO usnde-
CKOTO Y€JIOBEKA, COCTOSIHUE €0 OPTaHOB, CJIOBHO JUISI TOTO, YTOODI
€My BUJIETh U BCE€ 3aMeYaTh, 3HATh O 310poBbe. Ilokpos uenoBeka
ABJISETCS. TON (PU3NMYECKOH rpaHuIeil, 060JI0YKON, MeMOPAHOM,
KOTOpasi JOJ/UKHA ITOCTOSIHHO IPEOBIBATH B PABHOBECHU MEXIY
JKU3HBIO BHYTPEHHEH 1 BHEIIHEH (KaK (PU3MYECKOMH, TaK M TOHKOM )
— JINIIb TOT/Ia BO3MOKHO YCIIENIHOE U JUIMTENbHOE CyIeCTBOBAHUE.
W xoneuHo, ojiessHNEe, O6BOTAKUBAIONIEE JIENKY MyCKYJIOB, UTO OX-
BATBIBAIOT KOCTHBIIN CKEJIET-OCHOBY, O0513aHO PEATN30BATh HEOOXO-
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JMIMYIO OOMEHHYIO CBA3b BCETO BHYTPEHHETO C MEHSIOIUMCS OKPY-
JKAIOIUM MUPOM. 3HAYMT, TAKOH IOKPOB JOJIKEH 3alleyaTieBaTh
Ha cebe U BIUAHUS BHENIHUE, 6oJiee WU MEHEE JUIMTEIbHbIE I10
MPOJOKUTENBHOCTH JieHcTBuA. A 3TO — Bo3zaeicTBus JlyHbl n
ConHIa, IUIAHET, NX B3AaMMHOTO PACIIOJIOXKEHU, 3BE3]] 1, KOHEYHO,
HAIIEro 3€MHOTO KJIMMaTa, Bcei 6uocgepnl Ha Bcex €€ BUAUMBIX U
HEBUAVMDBIX IUIAHAX ObITUA. M JIMHUM HaA JIaJJOHU — KaK TAMHCTBEH-
HbI€ IIICbMEHA, IIPOYEepPUYEHHBIE BOIIEOHOM pykoi Ilpupoasr; kak
pocuepk ganbHuX Jlydell, NOCJIaHHbBIX BCJI€], BOIUIONEHHONH MoHa-
Jie, 9TOOBI 00J1€4b €€ IIpU POXKJEHNN HA 3eMJIe U HAIIPaBJIATh, cOe-
peraTb NpH >KU3HU; KaK CTPEJIbl, YKa3yIoI1e, YTO U CKOJIbKO MPeJT-
crout gaputh Mupy'.

BosHuxkaeT Bompoc: rmouemy 6bI TOTa HE OBITD 3aII€YATIEHHBIM
B HaIlIeM OOJIMKE U TEM, OTHOCUTEIBbHBIM, PACCTOSHHUSIM, YTO OT/E-
nst10T 1w1aHeTs! oT CosHila? Beab, Kak MbI y:ke OOHAPYKUIN, Xapak-
TEPHBIE MOMEHTBI JKM3HU YEJOBEKA (POXKAEHNE, KOHEIl MIaJieHYe-
CTBA, KOHEIl IOHOCTH, MOJIOBO3PEIOCTDb, KIMMAKTEPUIECKUN BO3-
PAcCT, yXOJ C 3eMHOTO IIJTaHa) TECHEHITNM 06pa3oM KOPPETUPYIOT C
nosunusamu mwianetr B CojnHedHOU cucreme — oT Mepkypusa u
BILTOTB Jio CatypHa [2].

OTBeT Ha NMOCTABJIEHHBIN BOIIPOC MbI U MbITAEMCS TOJYIUTH B
HaIlIeM PaCcCKa3e O 3aMevaTeIbHbIX IPUPOIHBIX TUHUSX — B IIEPBYIO
odepesb, napabdoiax v X Kaycmuxax, CTOJIb NOYUTAEMBIX B OIITHKE
1 TEOPUU KATACTPO(, a TAKKE — POKAIHOIX AUHUAX.

' B paHHOM cfly4ae yMeCTHO MPMBECTW CnoBa KOCMOMOra, kKaHampata (usmko-
MaTemaTnyeckmnx Hayk J1.b.bopucoson («[enbdunc» Ne 1(37)/2004): «330Tepuyecku,
"Nafalowmm Mmp"” = 3To MaTepurasnbHas BceneHHas BMeCTe C XKMBYLWMMUM B HER IIOAbMM,
MUWP MHOW — MEeCTO NepBOHaYaNbHOro obUTaHWA Niofden, KoTopble ewe He obnaganm
DU3NHECKUMU TelaMK U NPeACTaBAsan coOOoM 4MCToe CO3HaHMWe, paBHOe CO3HaHWIo
BceneHHow. Mocne “nageHns” B MaTepranbHbIi MUp hrsndeckme Tena Miofen, C OaHon
CTOPOHBI, NPeACTaBAAOT COOOM HeOoTbeMIEMbIe YaCTULbI MaTepUanbHoro Tena Beene-
HOW, C Apyroun — Teno Kaxzaoro YenoBeka ecTb BceneHHas, cBEpHyTas A0 pa3mMepoB 3T0-
ro Tena. M Bce nnaHeTbl, 3B€3/1bl, FaNakTVKN 1 T.0. OTPAXKEHbI B ONPefenEHHbIX ydacTkax
4enoBeYeckoro Tefla. Ha 3ToM 0CHOBaHa akymnyHKTypa — MeToA LenuTenbCTea, Npu Ko-
TOPOM B OMpefieNiéHHbIe TOHYKM Tena BBOAAT MefHble, 30/10Tble UK cepebpsiHble UMbl. B
pe3ynbTaTe 3TOro BO3HWMKAET Pe30HAHC YaCcTOT COOTBETCTBYIOLWEN nnaHeTsbl, ConHua Uiu
3Be3/lbl C YaCTOTaMK HeMaTepuanbHOM (3HEPreTM4eckom) CoCTaBnsioLlen Yenoseka —
€ro Co3HaHWeM, KOTOpoe eCTb 4aCTb CO3HaHWs BceneHHon. B peumn cywiectBoBana
ocobas BETBb aCTPOSIONMM, CyTb KOTOPOW B TOM, YTO KaXAas HacTb Tena YenoBeka, Kax-
[bllA €r0 OpraH HaXOAMTCS NOA BAUSHAEM TOW AN MHOW NNaHeTbI».



Ho yem MoOskHO HargecTm 9HEPINUIO,
Kaxk HE KpaﬂHVlM HOAO)KeHT/leM?

CrouT AMIIb CYUTATH TAKOE IIOAOSKEHUE
HE KOHIJOM, HO HAYaAOM.

Aznu Noza. Cepdye

2. Yawa napabGonbi

CpaBHUTEILHO MOJIOJON pa3/ie]l MaTEMAaTHUKH — TEOPHS OCOOEH-
HOCTEU MIAJKUX OTOOPaKEHU (MM MPOCTO — TEOPHUS OCOOEHHO-
CTEeH), BXOJAImAs B COCTAB TAaK HA3bIBAEMOI TEOPHUH KATACTPO(d
[3], pasBuics u3 uccireoBaHNi PYHKIIUI Ha SKCTPEMYM — KOT/Ia B
MaKCHMYMe I MUHUMyME IOBE€HIE KPUTUYHO, a [IOTOMY OIIpe-
JeJIsIone JUIs roseeHus Bceil gpynaknnn. (HamomunM, uro B Mak-
CUMyMe I MUHUMYyMe TepBasi IPOU3BOAHAA PYHKIUN — BEJIUYU-
Ha HyJIE€Basl, TO €CTh IPOIECC OYATO Ha MUT OCTAHABJIUBAET CBOM
6€r, 3aMUpPAET, A 3aTeM UJIET B OOPATHYIO CTOPOHY. )

MmeeTcss HECKOJBKO BAKHBIX YHUBEPCAJIBHBIX 3aKOHOB JUIS
JIOOBIX MAJKNX (PyHKIUN (6€3 pa3pbIBOB — KPUBBIX, IIOBEPXHO-

V70N

Puc. 2.1. Napabona (—) v uenHasa nuHma (=--)
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CTEM), CIpaBeUINBBIX IS CAMBIX PAa3HOOOPA3HBIX 3a/ady, BKJIO-
yasg dKoHOMHYeckue. Tak, B OKpeCTHOCTH HEKPUTHIECKOH TOYKHU
IaKON (PYHKIIUM, T/le OHA JMOO IUIABHO BO3pacTaeT, Jubo Io-
CTENEHHO YMEHbBIIAETCS, BIIOJHE JOCTATOYHO JIUHEHHOE IpU6In-
KEHUE — CIIpaBeIMBA 3aME€HAa KPUBON MaJbIM OTPE3KOM Kacaro-
mericsa e€ npaMoi. MoOXHO MCIIOIB30BATh B KAUECTBE JIy4IIEro
NpUOJIKEHUS U YTy CONPHUKacalomeiics okpyxHocTu. OJHaKko B
MaKCHMMyM€ U MHUHUMyM€ HEOOXOJUMO YKe 6oJIee TOUYHOE — K6a-
dpamuunoe — IPUGIMKEHNE; TIOITOMY OKPECTHOCTDH dKCTPEMyMa
(pyHKIMM AIIPOKCUMHUPYIOT OOBIYHO napabo.io’.

U coBepmeHHO HE CIy4aifHO, 4TO B (DEHOMEHAIBHON MPUpO/ie
MMEHHO NapaboJn4ecKnil 3aKOH 3pUMO OOHAPYKUBAETCS B KOH-
Type amnekcoB (OKOH4YAHUI)? Bcex 6e3 MCKIIOYEHUs Pa3HOMAC-
MTAOHBIX «IIyIMAJIbLIEB»-(PUI, KOPHEOOPA3HO NPOHHUKAOIIUX B
Cpesly CBOEro OOUTaHUs. DTO XapaKTEPHO JUIs paCTEHUI, MUKPO-
OPraHU3MOB, )KMBOTHBIX, YeJOBeKa, MUHepanoB. To ke Habmoma-
eTcs Uy Bpofie Obl «0€3:KM3HEHHBIX» TPEIINH, YbU IIPOH3AI0IINe
BEPIIUHBI, IPU OOJIBIIOM YBEJIUUYEHUHN, BJSIOTCS ONATD XKe Imapa-
6osionaMU BPAIlEHUsI, U 3TO XOPOIIO MU3BECTHO M3 MEXaHUKU
paspymenus [4] (puc. 2.2 a).

3aMeTuM, YTO NOTEHIMAIbHAS SHEPTUsl TAPMOHUYECKOTO OC-
[IUISITOPA TOXe CJIeAyeT 3aKoHy mapaboJsl (E = kx*), kak u B3a-
MMOCBSA3b KUHETUYECKOU HEPTUH OOBEKTA C €r0 CKOPOCTBIO
(E = mv®/2) (3mech Macca OKa3bIBAETCSI BEJMUMHOMN, OOPATHOM
3HAYEHHIO (DOKATBLHOTO IMAapaMeTpa), IUIOMAJU U €€ JIMHEeHHOMN
Mepsl (S ~ r2) , a TakKe 3aBUCHMOCTDH CHJI I'PABUTALMOHHBIX,
3JIEKTPOCTATUYCCKUX U MAarHUTHBIX (F ~ r?), ocsenénnoctu (L ~

r™?) — OT BEeJMYNHBI, OOPATHOI PACCTOSHUIO (7).

! YpasHerue napabonbi (puc. 2.1): y = x/2p, nnn y/p = (1/2) (x/p)*, roe p —1aK Ha-
3bIBAEMbIN YOKasIbHbIV NapameTp KpUBOW. MNepedncnnm pag, xapakTepHbIx Todek napabonsl,
Mo KOTOpbIM €€ yA0OHO MOCTPOUTL: MPU X =+ p 3Ha4eHne y = p/2, Npu X =+ 3p 3HadeHne
y =4,5p (370 ToUKM nepeceyeHns napabornbl ¢ eé hokanbHOM NMHMe — cM. danee). Tak Kak
L0191 TNaaKom KprnBom y (x) BennyMHa paamyca Kp1BM3HbI B TOYKE X COCTABNAET BEINYMHY

3,
Re| 1442 "y
dx dx*’
TO AN HaCTHOro Ciy4daa — napa60ﬂb| — 3TO 3Ha4YeHWNe TakKoBO:
3/ 1,
Ry =(p+2y)*/p”

2 Anekc (n1aT. apex) — BepLuMHa.
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Puc. 2.2 a. CxeMaTnyeckoe 1306pakeHne KOHLA TPeLMHbI 0 eé MPOABUXEHNA Ha OTPE30K
Al(1) v nocne (2) — napa6ona [4]
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e

Puc. 2.2 6. YcTaHoBMBLLIEECS IBYMEPHOE TedeHre: 1) — nof AeNCTBMEM rpaneHTa AaBneHms
MeXZy ABYMsl HEMOABMXHbLIMU TBEPALIMU MockocTamu (ormbaiolias — napabona); 2) —
BbI3BAHHOE OTHOCUTENIbHLIM [ABMXEHWeM ABYX TBEpAbIX MIOCKoCTer; 3) — B Cfoe Ha
HaKMOHHOWM NAOCKOCTU, BbI3BaHHOE AENCTBMEM CUTbl TsxecTw (ormbalolas — napabona)

Puc. 2.2 B. Qnddy3smna 1 KOHBEKLMA 3aBUXPEHHOCTI U TEMNOTbI OT NNACTUHbI, MOMELLEHHON
B OLHOPOAHBIV MOTOK; T~ rpaHuLbl 061acTh 3aBUXPEHHOCTU 1 MOBbILEHUS TeMMepaTypbl
(cHapyxwu — napabona); CTpenkm cnpasa ~ CKOPOCTb OLHOPOAHOMO MNOTOKa

% %

Ornsaaumcs BHnMarenbHee. [lepen HaMu — 1aJOHb C COMKHYTBI-
MU ITaabliaMu. BOoT 0k0éM KpOHBI JlepeBa, 94To pacTéT Ha CBOOO/E,
OT/IEIbHO OT OCTAJIBHBIX, 2 BOT COBEPIIEHHO aHATOTUYHBIN abpHC
— PUICYHOK JIHICTa, HA CAMOM €TO OCTPUE 3aKPYIIEHHBIN ONATD XKe
10 3aKOHY Iapabosbl (HO yXe B MeHbIIeM MacmTabde). CxoaHas
¢opma y Makymku, 3aBepuiaionmeil BCIo CTaTh TEJA; Y OBajIa JUIA,
HAITOMUHAIOIIETo 0OBOJ SAMIIA, CEMEHU; y IIOYKH, CMOTPSIIEH B He-
60; y KOpHS, YXO/AIIETO B ITOYBY; B y3JI€ JIIOOOT'0 Pa3BETBIECHUS; Ha-
KOHEII, Y A3bIKa IUIAMEHU HaJ| CIIOKOWHO ropsmeit ceevoid. Crona
’K€ MOXXHO OTHECTU (PUTYpPbI TUIINYHBIX ITOBEPXHOCTEN «OOTEKA-
HUSI», BKJIIOUYAs T€0JOTMYECKUE TOPOJbI, BIUIOTD /IO 3¢MHBIX MaTe-
PUKOB U «HEGECHBIX» MIBIO — sifep KoMeT u acteponos. Kcraru,
HE CJIy4aiiHO (POPMBI IMOCTIEAHUX CXOXHU C OOKATAaHHONH MOPCKOM
raJIbKOMH, Ha uTo o6pamaer BHuManue reosor ILILKouemacos [5].
OTMeTuM M XapakTepHyIO (purypy mnapadosonja BpAIEHUs s
TPAEKTOPHI UCHAPSAIOMMXCSA ¢ KOMET Ta30B, YHOCHUMBIX IIPOYb OT
Comamna. TakoBo u ormb6anne ceMeicTBa MapaboJINIEeCKUX TPACK-
TOpUii (C (PUKCMPOBAHHON HAYAIBHOU CKOPOCTBIO), PACXOASAIINX-
€S U3 OJHOU TOYKU IO PA3HBIM HAINPABJICHUAM BOJIU3U IPUTSITH-
BAIOIEN MacCChl, HAIIPUMEP, 3€MHOH MoBepxHOCTU (puc. 2.2 2).
ITono6HOE «(poHTAaHUPOBAHUE» CIPABEIMBO U JUISI UCKPSIINXCS
cTpy#t (poHTAHOB.

HTak, BcAkoe BHEJpPEHHE HapaboIMYecKH oOIvcyeMo (u3
Hay4HOU JuTepaTypbl puc. 2.2, 2.3). 1 anexce! ¢pua (KOHIIBI OTBET-
BJIEHUIA) — BCET/Ia OCOOBIE 30HBI, I7Ie MPOUCXOJUT HEIIOCPEACTBEH-
HOE CIIeIUICHNe U B3AaUMOJICHCTBHIE CUCTEMbI C BHEIIHEH cpeoit’,

'Tak, TOHKMI, eLLe He BMOJHe MOHATLIN HAayKOW, MeXaHW3M BOCMPUATUSA PacTeHU-
eM rpaBmTaumu, Kak cymtan ewé Y.[lapBuH, N10KanM3oBaH B KOPHEBOM Yexnnke, no-
KpblBaloLWLEeM CHMU3Y CaMbll KOHYMK KOPHS — Ha paccTosHuu npumMepHo 0,5 mm. OH
obnagaer cnocobHOCTbIO HanpaBnATb ABUXEHWe NpUneralowmx y4acTkoB KOPHS,
LeNCTBYIOWNX NOAOOHO MO3ry Kakoro-HUOyAb HU3LIEro XWMBOTHOrO; Mociie yaane-
HWMA KOPHEBOrO Yex/nKa KopeHb Donee He pearnpyeT Ha CUy TAXeCTH, To eCTb yTpa-
4MBaeT CMoCOOHOCTb K rpaBUTponmamy («B mupe Haykm» N2 2, 1987. C. 70). A BOT 4TO
nuweT o6 3TOM Hall COBPEMEHHMK, W3BECTHbI aMepuKaHCKMI y4€Hbln PynepT
LWenapenk, m3naras CBOK KOHLENUMWIO Pa3BWTUS OpraHnM3MoB, Oasupylollylocs Ha
NpencTaBneHnn O CyLLeCTBOBaHMM HEBUAMMbBIX HePU3MYECKMX Nonen, perynupyioLmx
pOCT opraHunamMos (cM. B «[enbduce» 3a 2001-2004 rr. nepeBog ero KH1ru «Hoas Hayka
0 XM3HW»): «Bnarogaps NPMCyLLEn UM NONSPHOCTM, PACTEHUS NPOU3BOLAT Ha OLHOM KOHLe
ctebnu, Ha OpyroM — KOpHW. HampaBneHHbI CTUMYN rpaBuTaumMy BedeT 31o (cMm. c. 13)
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* ConHue
|

2. Yawa napaborot 13

TPaeKTopUs MbIMHOK

Puc. 2.2 r. Mpuv NponéTe KOCMUYeckX annapaTtos «Bera» okono agpa komeTbl [annes Obiin
3aPMKCUPOBaHbI MHTEHCMBHbIE BbIOPOCHI MblAM. Ha cxeme mnokasaHo, Kak MbIAVHKM
YCKOPAIOTCS paCLUMPSIOLLMMCS Fa30M U 3aTeM ABMXKYTCA MO MHepumK. B panbHenwem, nog,
[encTBreM [aBfeHus COMHEYHOro CBeTa, MbIIMHKN WCKPWUBAAIOT CBOW TpaekTopuu
(napabonbl). Ormbalollas 3TMX TPAeKTOPWA pa3feTalolMXca YacTul, OQHOro copta —
Mbinesor napabonong — yaaneHa oT sapa B HanpasneHun Ha CoMHLE Ha pacCTOsHME OKOMO
40 TbiC. KM. [pyrvie NbiAvHKA, 418 KOTOPbIX KO3MMUUMEHT NOrMoLLeHNs cBeTa bonblue,
nMetoT How napabonong (M306pakéH MyHKTUPOM)

Puc. 2.2 4. Tanockl BOKPYT rofioBbl KOMETbI Xerna-bonna

IpU4€M, ITIAaBHBIM O6Pa3oM, 3a CYET MOTEHIINH CUCTEMBI, 00J1a1a10-
el BHYTPEHHHUM 3aI1aCOM SHEPTUU POCTa U PAa3BUTHUSA U IpUOOpe-
TalOME MOPLMIO IIEHTPOOEKHON SHEPrUM M3-3a BHEIIHETO BO3-
JECTBYSA, KaK IIPU yjape, B3pbiBe. Tak mim nHave, BepIInHA JI000-
rO IIyIa, 110 aHAJIOI'MH C KOPHEBBIM allUKAJIbHBIM YE€XJIMKOM pacTe-
Hus# [6], reomeTpuyecKn COOPraHU30BaHa, Kak 1 ITO06aeT OKPecT-
HOCTU BCAKOW KPUTUYECKON TOYKMU; 3€Ch CUCTEMA HCIBITHIBAET
(pusmyecky, XUMUYECKH, GHOJOTMYECKN HAMOOJIbIIEE COIPHUKOC-
HOBEHME C BHEIIHEN CPeJIoi, HauBbICIIeE C Hel conporusaenue. K
TAaKUM CBOE€OOPA3HBIM BEpUIMHAM, ITUKAM, ITOJIIOCaM (a TyAa yCTpe-
MJISIOTCSI UBHYTPU M, OCOOEHHO, U3BHE ITOTOKU PA3JUYHBIX dHEP-
I'Mil) CTATUBAIOTCSA B TYTOM IyYOK CHJIOBBIE JIMHUM PA3JTUIHBIX ITO-
JIel, B HUX HalpsyKeHNE MaKCUMAJILHO; IPUMEPOM TOMY — IIOJIAP-
Hble€ CUSIHUS Y MAarHUTHBIX ITOJI0COB 11aHeT, Kupinan-agdexr na
KOHUUKAX IaJIblIEB, HA BBICTYNAIOMMUX CTPYKTypax pacTeHUH, HUM-
Obl HaJl TOJIOBAMU CBSTBIX.

AnuKanbHyIO rpaduKy MOKHO YCMOTPETb B IIOYTU IapabosIu-
YE€CKOM NPOBUCAHUY HEPACTSHKMMBIX HATEH, IEIEN, OXKEPENU,
JPaIMpoOBOK, JJaKe IMYEJTUHOTO POsi — BCETO, UTO HAXOAUTCA B 10~
CTOSIHHOM CHJIOBOM IIOJI€, HAIlPUMEP — 3€MHOM IIOJI€ TSKECTH.
9TO Tak Ha3bIBaeMbIe yennsie Aunuu'. VIMEHHO OHU OIpeEesIOT
¢opmy, Korga cxpadeHbl KPEIKO JIMIIb JBE BEPXHHE OCECUMMe-
TPUYHBbIE TOYKHU. B oT/im4me oT 6€CKOHEYHOro yCTpeMIeHUs 6ec-
HNPENATCTBEHHO PACXOJSANIMXCS NapaboJIMYecKuX BETBEH, B Ta-
KOM JITHUM €CTb KaK ObI JIBE€ OIOPBHI, [BA YACPKUBAIOIUX BIIUS-
HUs. B camoM HU3y X0/ II€ITHOM JTMHUHN NPAKTUYECKHA ITOBTOPSIET
BEPIINHHYIO YaCTh [1apaboJIbl — 10 YPOBH:A €€ pokyca. ITO OUeHb
CXOJTHO C T€M, KOT/Ia B JUHAMHUKE CIUIONIHBIX CpeJ IpOopUIb MOJIs

(Hay. cMm. €.11) nonspM3oBaHHOe Pa3BUTME Tak, YTO CTebnM pacTyT BBEpX, @ KOPHW BHW3.

[lencTBmne rpaBMTALMOHHOrO MoNs Ha 3€épHa Kpaxmana B KfeTkaxX W COOTBETCTBYyOLME
MN3MEHEHWUs B PacnpefeneHV rOpMOHOB, AENCTBUTENbHO, SBASAIOTCA MPUYUHOM 3TUX
OPVIEHTUPOBAHHbIX POCTOBLIX ABWXEHWM, HO He MOryT camm no cebe OOBACHUTHL
CyWeCTBOBaHME MOMSPHOCTM; He OOBACHSIOT OHWM W TO, YTO rNaBHble CTeONU U KOPHU
pearnpyloT iMaMeTpansHO MNPOTMBOMONOXHBIM 06Pa30M; a TakKe pasfnyHble 0COOEHHOCTU
pOCTa iepeBbeB, TPaB, BLIOLLMXCA 1 MOM3Y4NX PACTEHWI, Pa3BETBNEHMS CTEDNS 1 KOPHEBOW
CUCTEMBI Pa3INYHbIX BUOOB. Bce 3TW NpU3HaKW 3aBUCAT OT MOPEGOreHETUHECKMX MOnen».

1YpasHerue LermHowM maHUM, v nepBboNIeckoro KOCVHYCa, y KOTOpol ¢ Napabo-
IO OCyLLeCTBAsSIeTCA KacaHue 3-ro nopsgka: y/p = (1/2)(e*/P=1) + (1/2) (e¥P =1), cooTt-
BETCTBEHHO, HUCXOASALWAs 1 BOCXoAsAwas BeTen (cM. puc. 2.1).
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Puc. 2.3a. Cpegy TbICAY MONOAbIX MAaCCUBHbIX 3BE3[
Halue ManakT1kn ecTb Takme, KOTOpble ABUXYTCA C O4eHb
Gonblummm ckopoctamu — 100 1 Gonee Km/cC. 3aMeTUTb
Takve 3BE3[bl [OBOJIbHO MPOCTO: «paccekas» obnaka
KOCMMWYeckoro rasa, OHW, nofobHo Hocy kopabns,
OKPY>KeHbl [yroobpasHoln BonHoW. lNpaBha, B Ciydae o
bt 3Be3[0W 3TO He npocTas BOMHa, a ydapHas, W ras,
. nonasLUMI B HEE€, CBETUTCH OT BO3OYXKAEHMS.

Puc. 2.36. ®poHTanbHas gyra munnuce-
KyHOHoro nynbcapa PSR J0437-4715 apko
WNNIOCTPUPYET NEepBUYHBLIA yaap, nony-
YEeHHbIN MybCapOM MPW B3pbIBE CBEPXHO-
BOW 3Be3bl. [yNbcap HaxoaUTCA B TECHOW
opOUTaNbHOM CBA3M C GenbiM KapimkoM
(Ha prC. OH OTMeYeH BepTUKanbHOW CTpes-
KOW; OpYrow CTpesnikon mokasaHo Hanpa-
BIIEHME MONETa C1CTeMbl). CBeYeHme yaap-
HOW BOJHbI BbI3BaHO CTOSIKHOBEHWEM Be-
Tpa nynbcapa C MeX3BE3AHbIM [a3oMm
(«3Be3poueT» N28/2000)

Puc. 2.4. KoHunyeckme ceveHus
= 3naunc, napabona n runep-
6ona (cnesa). BnucaHHas B Ko-
HyC cbepa KacaeTcs MiockoCTy
3nnmnca B ero okyce. o Ta-
KM opbuTam MoryT ABuratbcs
Tefla, Ha KoTopble OencTByeT
cnna npuTsXkeHus, obpaTHO
nponopunoHanbHasa KsagpaTy
paccTosHMa A0 MpUTATUBAIO-
uero ueHtpa. Opbuta 3emnu
npeacraBaser cobow 3namnc ¢
dokycom B ConHue. Ee akcueH-
TpucuteT (e = ¢/ a) paBeH cen-
Yac npumepHo 1/60, a 200 Tbic.
neT Hazag Obln NpUMepHO
BTpoe 6onblie
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CKOPOCTEN IIPU CIIOKOMHOM (JIAMUHApPHOM, TO €CTh 6e3 mepeme-
MIMBAHUSA) TEUYEHUU B BA3KOH cCpejie, 3alOTHSIOMEH IMINHID,
YCTPpEeMJIEH KaK pa3 MapabondecKoi, T060BOM, YaCThIO IO OCH
asrokeHus. Ilpu o6Tekannm xe Tesra B MCKJIIOUUTETbHO CIIOKO-
HOM, HO OY€Hb BA3KOU Cpejie, WIN IPU ObICTPOM JBHXKEHHUU JO-
MUHHPYET He IepeHoc, a qudQysns 3aBUXPEHHOCTEN BJOJIb Te-
Ja; ecm 1udPys3us UHTEHCUBHA WX TEJIO MaJIo, TO (popma Bceit
006JIACTU 3aBUXPEHUN NPUOIMKAETCS K MapaboIOuAy BpalleHUs,
npudém c TeaoMm - B ¢okyce. Ilocaennuii npumep auHammye-
CKHUH — KpaliHu# caygaii. ITapa6oia, kak TpaekTopus Tejaa B IO-
Jie TPABUTAIUM MACCUBHOTO JIPYrOro TeJa, Paclo0KeHHOTO B
eé oxyce, — Toxke CBO€OOpa3Hasi KpUTUYECKAsT CUTYaIus: IpU
apaboJn4ecKoi 1 60abIIeNH CKOPOCTU (TMIepOOINIecKOi) Te-
JIO HaBCErJja MOKUAAET OOBEKT CBOETO YCTPEMJIEHUS, HO IIPU Me-
HbIIEH NEPEXOJUT Ha OPOUTY 3AMKHYTYIO, 3JUIMITUHYECKYIO,
IIPOYHO CBSI3aB CYABOY C LIEHTPOMACCONH. YMECTHO TYT BCIIOM-
HUTDb BHUJ 9TUX INIAJKUX OCHOBOIOJIATAIOIUX KPUBBIX, 0Opasye-
MBIX, KaK U3BECTHO, PA3JTUYHBIMHU CEUYEHUSAMU KOHyCa: TUIepoo-
JIa — BJIOJTb OCH, IMapaboJa — BAOJb OOPa3ylomeld, OKPY>KHOCTDb —
BJIOJIb OCHOBaHUA (puc. 2.4). /s runep6os1 3HaYEHUS IapaMe-
Tpa «CIUIIOCHYTOCTU» — SKCIIEHTPUCUTET ¢ — 60JIe€ €IUHUIbI; JJIs
3JUTUIICOB OH MEHSIETCS MEXKIY HyJIeM U €IMHUIIEN; B IIPEAEIbHOM,
YaCTHOM, cJydae, Korja ¢ = (), uMeeM OKPYKHOCTb; B IIPOMEKYTOY-
HOM cJIy4ae, Koraa e = 1, — mapa6ouy.

B cBoelt MaTeMaTH4YeCKOH BBIIEJIEHHOCTH ¥ YHUKAJIBHOCTH I1a-
pabosia OKa3bIBAETCS, ACHCTBUTEIHHO, YHUBEPCAIBHOM KPUBOI,
WHBAPUAHTHON MacImITaly SBJIEHUS — BIPOYEM, KaK U OKPYX-
HOCTb. 1 TOMBKO 1 MapaboJibl TPaBUTAIIMOHHBIN (POKYC COBIHa-
JAE€T C €IMHCTBEHHBIM ONTUYECKUM (POKYCOM Ha IIIaBHOM €€ ocu,
I7ie IO CyTU HAXOJUT CBOE OTOOpaKEHHME caMa G6E€CKOHEUYHOCTD,
IZie TOKOUTCS IEHTPOMACCA, MPUTATUBAIOMAS U3 TOH ke Oecko-
HEYHOCTH Hecymieecs 1o napadosie Teao. PeHOMeHAIBHBIM BbIpa-
JKEHHEM CTOJIb 3aMEYaTeIbHbIX TPAEKTOPUN BIIOJHE MOTYT CJy-
KUATH OPOUTHI HanbosIee YAUIEHHBIX KOMETHBIX Tesa COoJHeYHOM
CHUCTEMBI, 3aIIOTHSIIONINX CAMYIO BHEIIHIOIO €€ 9acTh — OOIMIMPHOE
peankToBoe Ob6mako OopTa, PacloONIOKEHHOE OT HAIlEeH 3BE3/Ibl
Ha IPOMAJIHBIX PACCTOSAHMAX, gocTuraiomux 100 Teicad acTpoHo-
Mudecknx eauHuI (paccrosauii 3eman ot Cosana). CToJIb BBITSHY-
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TBIE JIO «UIVIOOOPA3ZHOCTH» OPOUTHI CYUUTAIOTCS KBa3UIapadomde-
CKUMU, A JaTbHUE, adpenuiible, 006JaCTH, TA€ KOMETHI 33/I€ PiKUBa-
IOTCSl JIOJIBIIE BCETO, YK€ IOABEPKEHDI BIUSHUIO COCETHUX 3BE3I.
IToromy mbI Bipase nmeHoBaTh O61ak0 OopTa CBOEOOPAZHBIM JHIC-
CUIIATHUBHBIM PyOe;KOM (TpaHuIlel pacCcenBaHNs ) IVIAHETHOM CHCTe-
Mol [2, 7]. TpaekTopun KOMET HATIOMUHAIOT HEBHIUMbIC TOHKLE
IIyHalIbIia, OKPYXKAIOIHUE CUCTEMY, HAJOTO yAEPKUBAIOIE TANH-
CTBEHHBIE KPOIIEYHBIE T€Ja B CBOMX IENKHUX «IajJblax». M HaBoO-
JSIT OHU «MOCTBI» MEXJy COCEJCTBYIONIMMU 3BE3AMU, MEXKTY KO-
HEYHBIM 1 6€CKOHEUYHBIM, 3pUMBIM U 3aIlpe/leJbHbIM. BBITh MOXKeT,
MMEHHO B HUX — IIPOTAHYTBIE «PYKN» BEJIMKOU BCEJIEHCKOU IMTOMO-
Y, HECYIIEH MPOosABIeHHYI0 Momb JKusHu. ..

B cBoé Bpemsa BHHMMaHUE aBTOpa NPHUBJEKIA IMPodJeMa Bce-
IMPOHUKAIOLIETO U30MOPPHuUMa — CTPYKTYPHOTO €IMHCTBA BUAUMO-
ro mupa [7]. B pesyabrare BbISBHIACH OIPEACIEHHO JUAUPYIO-
masi poJib 3040M020 OMHOULEHUA KAK OCHOBHOTO rapMOHU3HUPYIO-
IIero MPUHIIUIA, CONPUYACTHOTO IPOSIBIEHHUIO TOT'O, YTO IMEHY-
eM Mbl Kpacororo. 1 Bkmouén on B mporieccobl (popMoodpasoBa-
HUSI COBCEM HE KECTKO, a2 BApUAOEIbHO, BMECTE C JIByMs BEyIIH-
MU TUNIAMU (PPAKTAIbHBIX CTPYKTYP — A02apudmuneckoil cnupasio
U éemesenuem: B IIPUPOJE NPEOOIANAIOT UMEHHO «30JI0TBIE» JIO-
rapupmMuyecKkrue CIupav U «30J0TO€» BETBJIEHUE, TO €CTD Jpe-
BoBuaHOoe. Tenepn ke aBTOp OOpamaeT BHUMAHHE HA IPUCYT-
CTBUE €Ilé OJHOM reOMETPUYECKOU MHBAPUAHTHI — napa6om>t.
Ecin cnmmpasm (B TOM 4mciIe M apXUMENOBBI) OOyCIaBIMUBAIOT
BUXPEBOH KapKac CaMO LEHTPaJIbHON 00JIACTU CUCTEMBI, 4 BET-
BJI€HHE CBOMCTBEHHO 30HE nepudepudeckoil (aas obaerdyeHus
IPOHUKHOBEHUS B Cpejy OOUTAHMSA), TO NapabOJIUIeCKUil KOH-
TYp — PE€3y/IbTAT «Pa3MbIKAaHUsI» CUCTEMBI U YK€ COCTOSIBIIETOCS
KOHTAKTa CO CPEJOM Ha PAa3HOMACIITAOHBIX YPOBHAX (PpaKTaIb-
HO OPTraHM30BAHHOU CTPYKTYPHI, OYJb TO KOHEIl OT/AEJbHOI pu-
JIBI WJIA TPEIIUHBI, PBYIEHCS OT EHTPa, IN00 Jaxe BeCb OOBEKT
BKyIl€, IepeMEeNalouiics B IMPOCTPAHCTBE, OOBOJAKUBAEMBIN
TOH WM MHOU cybcrannueit. [Tapabosa Bcerna BbISABISET IIPU3-
HAKW JUHAMHUKU, TOTOBHOCTH K «JUAJIOTY>.

ITonaTHO, 9TO M06GAs HE MOTPEBOKEHHAS] PA3pPBIBOM I'PAHU-
112 PABHOBECHA; HA HEH B KAX/JbI MUT 6AIAHCUPYIOT BHYTPEH-
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HHE€ NOTEHIUH (POCTA, PA3BUTUSA, SIKCIIAHCUN) U BHEIIHUE, Ya-
cro Topmo3sdamue, ¢pakTopsl. [loaTomMy napabosndeckas anuKaib-
HOCTb U CBUJIETEIbCTBYET O JMHAMHAYECKOM PAaBHOBECHUU, O HE3BI-
6JIEMOM CLEIUICHUU QJIBTEPHATUB II O K O 5 (BHYTPEHHErO) U
Z B UK € H Y 4 (BHEIIHETO), TPUAAIOIINUX COOTBETCTBYIOIIYIO ONTH-
MaJIbHYIO (DOPMy OrpaHUUYMBaONEl «MemOpaHe». [lapabona ecTnb
npuOIMKEHNE, ONMCBIBAIONEE 3aKOH IOMCKA U BHEAPEHHA. JTO
PE3YIBTUPYIONUI hporm 6030eticmeus, CO3NAOMMUN IPUYUHBI I10-
caeayiomux Metamopgos. CieoBaTebHO, CIPaBEJIMBO T'OBO-
PUTBH O 3aKOHE Kkeadpamnozo Kopns, To ecTb no cytu — o SAKOHE
KOPH{, ycranasimmBaomeM MOABMKHBIA OalaHC JByX KadyeCTB —
MHTPOBEPTHOTO U 3KCTPABEPTHOTO (CM. pasjen 14).

Ecin yrnyonareca B 33orepuky Yuenus JKusum — «Taitnyio
Joxrpuny» E.Il.braBarckoit (konen XIX B.), kHuru Arau Horn,
JAaHHbIE Yepe3 Pepuxos (nepsas nososuHa XX B.) U COCTABIISIO-
mue Yaenne Kusoit dtuku, kauru «[paru Arau Morn» (BTopas
nosnoBuHa XX B.), a Takke Yyenue Xpama (Hadanto XX B.), — TO
MOYHO OTMETUTD: HUCXOxKjeHue Jlyxa B MaTepuio, B mporecce Jiu
3BOIONIMK  BcesleHHON WM BOIUIONIEHUS HAa 3emiie YesioBede-
CKOI MOHAJIBI (M BCE 3TO €CTh KAaK ObI «I'PEXOINaJeHHe» ), HAIIOMHU-
HAET COCKATb3bIBAHME KO JHY HEKOU IMOTEHIINATbHOMN SIMBI, AK€
apaboIn4ecKon Jamu (0ObIYHO YIIOMUHAETCS 3JLIUIIC B CHJTY €TO
3aMKHYTOCTH U BBITSIHYTOCTH). TO €CTh K YpOBHIO HAIIETO IJIOTHO-
ro mupa Ha ctaguu IV Kpyra (vm IV Imobyca), rae 3aBepmraercs
IPaHAMO3HBINA POIECC MAaTEPUATIN3ALNH, U B 3TOH TOYKE JOCTH-
raercs pasHoBecue /lyxa u MaTepun. 3aTeM — CJIOBHO BBUIET OTTY-
Ja, 61arofapst BOCXOXAEeHHIO /lyXxa 1 pocTy caMOOCO3HAHUS, €CJIN
TOJIbKO JJOCTATOYEH 3allaC dHEPruM OTHEHHOM, HaKOIUIEHHOU B
MHOTOKPATHBIX HCIBITAHUAX AOJBHETO IIJIAHA — B BOIUTOIEHUSAX.
MosHO npeACTaBUTDb 3TO U Tak: u3 becnpepensnoctn CyobekTrs-
HOT'O CBOOOJHO HUCIAJAET «Oxkepeynbe» [71obycoB. OHO morpyxa-
€TCs B IUIOTHBIE CJIOM BEPIIMHOI CBOEH, KaK KpEIKas CEMU3BEH-
Has [lens dBoonuy, yBepeHHO OIycKaeMasi B TSIKKOE JIOHO SB-
JIEHHOTO, 3aT€M BHOBb IOJIHMMAaeMasi B HOYMEHAJIbHOCTb MapoM
cribHBIX TBOpAmMUX Pyk — Jlyxa u Pasyma. He nmoromy yim oxepe-
Jape 6yc BpadyeT M BUAMTCS IOJHBIM 3HAYEHUS UYZHBIM CHMBO-
sgoM? Yamra mapabo/Ibl MAHUT, 30BET OTPY3UTHCA B €€ 3aKOHBI....



...B HAIIPSDKEHUU POSKAAIOTCS BO3MOSKHOCTM.
Ipanu Aenu Vozu

3. MTnuybl-KayCcTnkKun

«/IOKTpHUHA 3BOIOIUN €CTh BEUHBIH IIPOTECT. DBOTIOIUS O3-
Ha4aeT PaCKPBITUE 960410Ma OT UHE0A0MA, TTPOLLECC TOCTENIEHHO-
ro pocta» (kypcus A.H.), — untaeM B oHOM u3 nuceM MaxaTtm
A.Cunsnerty [8], KOTOpBIE TOXKE OTHOCATCA K KOPHYCy YdeHUs
Knzan. Kak nonnMars a1y ¢pasy? UTo CKpBITO B HEH, TOMUMO
IpEeJCTABJCHUS 00 MHBOJIONMU — HUCXOXJeHuu Jlyxa B Mare-
PHIO C ITOCJIEYIOIUM 3BOJIOIMOHHBIM B3JIETOM, COITIACHO 330Te-

3. IMmuyvr-kaycmuxu 19

Y (x) = nvHns ppoHTa BO3OENCTBIA
(3BOMbBEHTA, NN MHBOSIOTA)

3epkasno ang S,
N nuH3a ana s,

HeT ny4den JIOK

KaycTuka (3sonioTa) — I'EOMeTpI/I‘-leC
K%

MeCTO LeHTPOB KPMBU3HbI hpOHTa

i

c¢oKanbHas — reoMeTpu4eckoe Mecto ]
CPEAVHHbBIX TOHEK MEXAY 3BONbBEHTON  — |
1 3BOMIOTOMN a

S, S, ynaneHbl Ha 6eCcKoHeYHOCTb; 4
1o =®K=R /2, JIKL Y (x)s 1]
JIK kacaetcs kayctuku B T. K

Pnc.3.1

PUYECKON KOHIIENIMU CeMU CTaauii-Inmodycos B mpomecce mpo-
apaeHus Mupa?

O6parnMcs k MaTreMaTHKe. MbI y3HaeM, 4TO €CTh 980410Mma, a
4YTO — uUMGoA0OMa, 3AIAHYB B pasjen «duddepennuaipuas reo-
meTpus» [9], rae peub UAET O PA3TUYHBIX INIOCKUX KPUBBIX: 3BO-
JIIOTA TPEJCTABISAET COOOM KPUBYIO, COCTOSIIYI0 U3 IEHTPOB
KPUBU3HBI JPYroil, YbM HOPMJIU OHA OrmbaeT Kak CBOU Kaca-
TesnbHBbIE. McXOoaHas ke KpUBasi UMEHYETCS 980.4b8¢HMOU, VTN UH-
soaromoti (puc. 3.1), 11 KOTOPOI B KXKJON €€ TOUYKe IpHupaIie-
HHE pajuyca KPUBU3HBI PABHO MPUPALIEHUIO JYTH 3BOJIOTHI, U
IIOTOMY WMHBOJIIOTY Ha3bIBAIOT «Pa3BEPTHIBAIOIEH», IOJIydYaro-
meiics U3 3BOTIOTHI KaK Obl pa3MaTbIBAHNEM HATSAHYTOU HepaCTs-
KIMOM HUTH; IAHHOU 3BOJIIOTE COOTBETCTBYET I1€JI0€ CEMEHCTBO
3BOJIBBEHT, KKJasl U3 KOTOPBIX 3aJa€TCs ONpeAeNEéHHON JJIH-
Holt HUTH. C JIOTHYECKON TOYKU 3PEHUS, IBOTIOTA BUAUTCS KAK
CJI€JICTBUE P/ BBICTPAUBAIOIMUXCS U CBI3AaHHBIX JIPYT C JPYroM
MPUYUH-3BOJIbBEHT!

C ¢dusuueckoil TOUKU 3pEHUsS, SBOJIOTA ABISAETCS KAYCMUKOU
(«BBDKIKEHHON» ), OOPHUCOBBIBAIONIEN JIMHUIO HAUOOALUUX HANPA-
ocenull — MEXAaHUYECKUX, dJIEKTPUYECKUX, MATHUTHBIX, 3JEKTPO-
MarHUTHBIX (CBETOBBIX) — B 3aBUCUMOCTU OT KOHKPETUKHU IIPO-
necca. Torma MHBOJIIOTY MOXHO pacCMaTpUBATh Kak (ppPOHT He-
KOEro BO3JIEUCTBHS, TO €CTh TEOMETPUIECKOE MECTO TOUYEK, COOT-
BETCTBYIONUX CUH(AZHBIM (KOT€PEHTHBIM) BOJHOBBIM BJIHS-
HUSM. JTO, JEUCTBUTEIbHO, MPHYMHA, B PE3yJbTaTe KOTOPOMH
MOXKET IIOCIENOBATh Ja’Ke Pa3phiB, Pa3jIoM — KaTacTpoda — u
HMEHHO BJIOJIb KAayCTUKOBBIX TPA€KTOPHI, €CJIM, KOHEYHO, BHY-
TPU BOJHOBOTO (PpOHTA CYOCTAHIMSA JOCTATOYHO INOAATIUBA.
ITpu ToM mim ApyromM BO3MYIIEHUH BCETJa MPOUCXOAUT MPOHU-
KHOBEHHE B JIOHO CyOCTAHIIMU YE€ro-TO, YbM OOOJOYKM, Oyayun
MHBOIIOTAMU, OOPUCOBBIBAIOT IEPBUYHBIE CTPYKTYPBI; BTOPHUY-
HOW K€ CTPYKTYpPOU BHYTPH JAHHOM CYyOCTAaHIIMH KaK Pa3 M OKa3bI-
BAETCS HBOJIOTA — KAYCTHKA.

Tak kak KakJOl TOYKE IVIaJKOr0 BO3MYIIAIOIIETO (PpOHTA CO-
OTBETCTBYET HEKAsl TOUKA €€ KAyCTHUKH, TO MOXXHO TOBOPUTH O
B3AaIMHOM OJIHO3HAYHOM CONPAJNCEHUU TTAPHBIX TOYEK, MHAYE FOBO-
P, — IPUYUHBI U cjaecTBUsA. Korga MHBOMIOTA IUTABHO TPOXOUT
yepes CBOM 3KCUPEMYM, MAKCHUMYM WMJIM MHHUMYM, TOTAA Kaca-
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TeJIbHAsI K HEH NMapalyIeJIbHA OCH apTYMEHTOB (X), TOPU30HTAIb-
Ha, a CUTyallls Ha 3BOJIOTE OKa3bIBAETCS, HAOOOPOT, «B3PBIBO-
OIaCHOM», n60 06€ BETBU KayCTHKH (OT JBYX CTOPOH (ppOHTA)
3/1eCh BCTPEYAIOTCS, 00pa3ysl TaK HA3BIBAEMYIO MOUKY 6038pama,
WA «KJIIOB», TJie KacaTeJbHble YK€ BEPTUKAJIbHBI, CJAEJys B Ha-
npaBjieHNN (PYHKIIMOHAIBHON ocH (y). C TOYKHU 3peHust Teopuun
KaTacTpod (MIM 0COGEHHOCTEIN), IIe TEPMUH «KAayCTUKa» — OJUH
13 CAMBIX YIIOTPEOISIEMBIX, CUTYallUsI «BO3BPATA» U ABJISETCS TOU
CaMO# «KaTacTPO(HUUECKONU», B KOTOPOH «INAJKast» IPUINHA
060paYNBAECTCA «PE3KUM» CJIEJCTBUEM — CKAYKOM IIapaMETpPOB,
Pa3pbIBOM ILIABHOTO XOJ/Ia KACATEJbHBIX (TO €CTh — CKOPOCTEH,
IPOU3BOJHONU MCXOAHOM (PYHKIIMN).

Ecin xapakrepHyio (popMy IPHUPOAHOI IPaHULIBI-MEMOPAHBI B

Ay/p

Pnc.3.2
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JIOGOBOM YACTU JUKTYET apabosia, TO TeOMETPUEH SBOIOTHI SB-
JA€TCSL CTOJNb K€ YHHBEPCAJIbHAs KpUBas — nNoAyKyouueckas
napaboaa' (puc. 3.2, a TaxKe cM. gajnee puc. 7.1), B ypaBHEHUH KO-
TOpol urypupyet apobHas creneHb 2/3, UCKIIOUNUTENBHO pac-
MPOCTPAHEHHAS IIPU ONMCAHUU IPUPOJHBIX IIPOIECCOB, CJIEOBA-
TEJbHO, BCTPEYAIOMIAACSA BO MHOTUX (PYHAAMEHTAIBHBIX COOTHO-
LMICHUSX, 3aKOHAX". ITpuseaém npumepsl.

B maremaruke apeBHero BaBmiona, cyis 1O KIMHOIMCHBIM
texkctam XVIII B. 1o H. 3., oTHOMmEHUE 2 /3 6BUIO KAHOHU3UPOBA-
Ho (E.M.Cnosyrun, r.Mocksa). CxopHOe HaOIIOAAETCS Y APEBHUX
IPEKOB B MX KOCMOTOHMYECKUX Mogensx (Anaxcarop, Jlemo-
kpuT). Paznumunble kr1accudukanmoHHblie cxeMbl BocToka nmeror
B KAa4eCTBe 0a30BBLIX — UHCIa 2 U 3 U UX KOMOUHAIINN®.

OTHOImEHNE MacC 3IE€MEHTAPHbBIX YacTUI] (Mm,) K Macce dJIeK-
TpoHa (m_), no ganubiM B.A.Konomb6era (r.Ilymuno-na-Oxe, Aka-
J€MIOPOJIOK), cocTasuset: (m, / m)*?=n+ 3§, rae n— nenoe, § -
MaJIasi HOIPaBKaA.

CormacHO HammM pacdéTaM, OCOOBINA MPEAENbHBIN CayJail cpe-
JU BCEX BO3PACTAIONIMX 3KCIOHEHT (r / R, = V1) peanusyerca
[IPH 3HAYECHUU [TapaMeTpa KpyTusHsel = (2°/3)%2= (8 /3)%*2=4,36.
IKCIIOHEHTBHI C OOJIBIICH KPYTU3HOM BPSIJ JTU ONKCBIBAIOT IIPOIIEC-
cpI Hamrero puandeckoro miaHa. Yro kacaercs gpoou 8 /3, To ona
BCTPEYAETCA BOOOIE OUYEHDb YACTO B MaTEMAaTUKe, (PU3UKeE.

Knaccuueckum ciyyaeM HOPUCYTCTBUS PALMOHAIBHOU ApooH
2/3 nmm 3/2 B Ka4ecTBe CTENEHU MOXKET CYUTATHCS BbIPaKEHHE
st 3-ro 3akoHa Keriepa, KOTOpPBI yCTaHABIUBAET CBA3b IIEPHO-

' YpaBHeHWe nonykybudeckori napabosbl, To eCcTb KaycTUky napa6onsi :

(y —p)? =27 px*/8, v y/p=3/2 (x/p)** +1, rge p — GoKanbHbIA NAPAMETP UCXOA-
How napabonbl; Npw 3Ha4eHWsax x =0, y = p napabona NPOXOAMT CBOK TOHKY CUMMETPUM
(MUHMMYM), B TO Bpems Kak KayCTmka — CBOK OCODEHHOCTb (TOuKy BO3BpaTa, KIOB»).
Kaxpoi Touke napabonsl (X, y,) COOTBETCTBYET CBOS TOUKa KayCTVKK (LeHTP KPUBU3HBI Na-
pabonbl): x, = =X,/ p% vy, =(3x2, /2p) + p. Npyi AOCTaTO4HO BONbLIMX 3HaYeHUAX y (3>p)
MMeeT MecTo NPUBAVXKEHHOE ypaBHeHWe kaycTuku: y3 = 27 px?/8 = 3,375 px’.

2 BennyumHa 2/3, 1o ectb 0,666..., ABASETCS YUCIOM, LOCTaTO4HO BAM3KMM 0bpaTHOM Be-
NN4MHE 3HAMEHNTOTO YMCia 3010TOro oTHoweHus 1/@, pasHoro 0,618...

3 CBsLLLEHHOE YNCNo ApeBHero BocToka 108, sensiolleecs 6e3ycnoBHbIM «CMYTHUKOMY
4Mcna 3010TOro OTHOLLEHUS [6, 7], @ B rpagycHOM Mepe — TyMbIM YrNOM MeH-

Tonaa, MoXeT ObITb NPEACTaBEHO NePeMHOXEHVEM LUDP B «Marn4eckoM
TpeyronbHuke», nnn 108 = 1'x 22x 33, roe 1, 2, 3 — nepBasi TPoOMKa NPOCTbIX
yumcern.
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Haa. 1. Mup «KOpoH» — TOPKeCTBO PopM
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noB obpamenus (1) u paamepoB opoUT (PasuyCcoB 1) s TEJ B TPa-
BUTAI[OHHOM I10JI€ BOKPYT T€JIa HECPaBHEHHO 60JIe€ MaCCUBHOTO,
nenrpansuoro: v/ r = (T/T,)*?, rae snauenus r, u T, - puxcupo-
BaHHBIE, HanpuMep, B ColHEeYHOU cucTeme — s 3eMIIN.

ITonykybudeckas napabosa sBIsgeTcss KpUBOI 3-T0 OpsAAKa, B OTIH-
UMM OT 3JUTATICOB, NMAPAOOJIbI, TUIIEPOOJI, KOTOPBIE COCTABJISIOT KPU-
Bbl€ 2-TO NOPSA/IKA. YHUBEPCAIU3M €€ CIEJyeT U3 TEOPUM KaTacTpod
[3]: mpu oTOGpakeHNN JII0OO0H IAKON MOBEPXHOCTH Ha IIOCKOCTD
BCTPEYAIOTCS] OCOOCHHOCTH JIUIIb JABYX BUJIOB — TAK HA3bIBAEMBbIE CKAAC-
Kuu coopru Yummu (Bce JPyrue 0COOEHHOCTH PA3PYHIAIOTCS ITPH MaJIeH-
IIEM <«II€BEJICHU» TeJI WIM HAIPABICHUI IPOeKTHpoBaHus). B pe-
3yJIBTaTe, COXPAHSIETCS XapaKTepPHAs T€OMETPUsI OTOOPAsKEHUS B TIPO-
CTPAHCTBE MEHBINEH YK€ pa3MEPHOCTH, TO €CTh JIsl HPOEKIIH, KOHTY-
pa, c1eza, TeHU. 9TO FeOMETPHS KAYCTHKU, B «KJIIOBE» KOTOPOI HAXO-
JUTCSI TOYKA BO3BpaTa — HAYaIO IPOEKIU OOBEMHON COOPKU
(puc.3.3 un panee puc. 8.8). IIpexkpacHbIM HNPUPOAHBIM IPHUMEPOM
CKJIQJIOK, COOPOK SIBJISIIOTCS PAIMPOBKYU MOJISIPHBIX CUSHUN — BOU-
CTHHY ITOBEPXHOCTH MOIITHEHINNX (MarHUTHBIX) HANIPSKEHUH, HA KO-
TOPBIX BBICBEUMBAIOT YaCTHUILI aTMocdepHoro rasa. Kak ckasaia
E.M.Pepux B ofHOM 13 IICEM, «I10 (PU3NUECKOMY 3aKOHY BCE SHEPIUH
TPAHCMYTHUPYIOTCS JIMIID HA IIPEETIE BBICIIETO HAIPSLKEHUS».

3Has Tenepb O KayCTUKAX 1 MTPOU3BOJIAINNX UX MHBOJIIOTAX, O TOM,
YTO BO3MYIIAIOMNIT (PPOHT ONTHUMAILHO BHEAPSAETCS B CPEly, UMes B
ceuenun ¢opmy HapaboJibl, MOKHO IIPEIIONOKUTD: KOIa Habmoa-
€M KayCTHKY (2 OHU — IIOBCIOA; WL 1), TODKHA OOHAPYKUBATD €04,
SABHO WM HESIBHO, Takske 1 nposonupyiomas e€ METAITAPABOJIA,
KaK ObI CYIIECTBYIONIAs B «3a3€PKaIbe>» (€C/IM BETBb ITapaboJIbl CJIEBa,
TO BETBb COOTBETCTBYIONIECH KAYCTHKU HAXOJUTCS CIpPaBa OTHOCH-
TEJIbHO OCU CUMMETPHUH — OCH Y). JTa MeTanapabosia Kak pa3 1 BJIHs-
€T Ha BUUMYIO (pOpMY, Ha X0 coObITH. 3HaunT, 3-i 3akon Kerwiepa,
rpapuyecKy MpeACTABUMBIHN «ITOJIOKUTEIbHBIM» KPbUIOM KAyCTHKU,
MOJIPA3YMEBAET CYIIECTBOBAHUE «OTPUILATETHHON» BETBU HEKOU Me-
tanapa6obl! Toit 1eBoii e€ yacTu, KOTOpast, BO3MOXKHO, KOHTPOJIHPY-
€T BpaleHusi, OOpaTHbIE JEHCTBYIONMM IUTAHETHBIM. UeM MOXeT
ObITb OOYCIOBIEHA Takasg MeTanapabosa? Koneuno, rpaBuTanuos-
HBIM WIN aHAJIOTMYHBIM (3JIEKTPIYECKOTO IMPOUCXOKAECHNS) B3aMO-
JeCTBHIEM, TIOJIPA3yMEBAIOIINM KBAIPATHYHYIO CBA3b CHJI U PACCTOST-
HUI MEXJy TEIaMH, KaK €CIH JIEHCTBYeT HEKUI TOHKOCYOCTAaHIIUO-
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HaJIBHBIA MoTOK. (Beap BemmunHa mo60ro noToka, Oyaydu mponop-
IUOHAIbHA IUIOIIAH, Ye€pe3 KOTOPYIO OH IPOXOIUT, OOPATHO MPO-
HNOPIMOHAIBHA YIUIEHHOCTU OT €T0 UCTOYHUKA. )

Torga nns ComHedHON cCCTEMBI BHYTPH HEBUAUMOI €€ MeTarapa-
60J1bI yMECTHO TOMeCTUTH Hame CoJHIle, M KaK pa3 B «K/IIOBE» Kayc-
THKH — B CAMOM MaKcuMyMe HanpspxeHmnit! Cusiomas OKOHEYHOCTD
octpusi 3BomoThl — Kak nHTeHcuBHbI CTOK, a Ttounee, MCTOK.
OmHa cpoJiHM BCEM T€M OKOHEUHOCTSM «KJIIOBOB», YTO 3aMbIKAIOT CBE-
TOBO¥ KOHTYP Ha J{HE JIOOO0Tr0 OBATBHOT'O COCY/Q, KOIZ[a Ha HETO IO
TEM WIM MHBIM YIVIOM HAIPABJIEHBI Jy4d UCTOYHHKA cBeTa. Jlyuwm,
OTPa’KasiCh OT BHYTPEHHUX CTEHOK (HE TOJBKO COCY/A, HO IPOCTO IH-
JIMHJIPA, KOJIbI[A), MHOTJIA XOPOIIO 3aMETHBIE IIA30M, CBOUM B3alM-
HBIM KaCaHUEM (POPMHUPYIOT CBETIBIH KOHTYP, HAIIOMUHAIOIUI Xa-
paxrepnbIiii abpuc ABJIOKA! BeITh MOXET, 1 caMo A6JI0KO0, KaK BCS-
KW IUTOA, Kak 006ast 3KUBas IUIOTh, ITIOIPY;KEHO B HE3PUMYIO TOHYAM-
myio cyocrannuio? M oHa, cJIOBHO, JIEIUT BHEIIHEH cBOEN 060109
KOII €ro BHyTpeHHUE — (pu3nyecKkue — 00bEMDI, BBIABISET CTPYKTYp-
Hble ocobeHHocTH. [IponcxoauT m 3TO MO BO3EHCTBUEM HMIYIIIX
M3JIUIeKa OCOOBIX MPOEKTUpYIomuX Jlyueit, ncrnoaHeHHbIX crienugu-
YECKOTO «XMMM3Ma», O YEM MHOTO pa3 YIOMAHYTO B YueHun sKusoii
Ituxu? He TpaekTopun i 3T0 CBEPXBBICOKOYACTOTHBIX BOJHOBBIX
(poHTOB HEM3BECTHBIX NOKA NoJelt? Adupa? Boamoskno. Ho ocTaér-
€4 3araJIKol N3BeyHas TaliHa — A010Ka... SIcHo oaHo: 10JI0H4 ¢ 2010~
KaMH BBIpAcTaeT HUKAK He 6e3 ygactuss KOPH, Toro camoro - mapa-
60JIONIOBUIHOTO HA CBOEM KOHIIE, KOTOPBII GHOIOTHYECKU 3AKJIa/Ibl-
BAETCS HA CAMOU M3HAYAJIBbHOU CTAIMH PA3BUTUS 3aPOJBIIIA pacTe-
HUS — Ipea3apoabima. Tak 1 oGbEMHAs KayCTUKA B CEYCHUN B BUE
HOJIYKyOHYEeCKOI IapaboJIbl TOPOXKAAETC (PPOHTOM IIPOHUKAIOIIETO
BO3JICHICTBHS B BUJIE YHUBEPCAILHON apabOJIbL.

...JInmb npu KacaHUU JTydell BO3JEHCTBUA BRICTPAMBAECTCS 3a-
IPaJUTENbHBINA IUT 3aKOHA — KAyCTUYECKas BETBb MOIIHEHIINX
HAIPSDKEHUH, TOChUIAEMBIX U3 «3a3epKaabs». Haberaomue oTTy-
J1a BOJTHOBBIE€ (DPOHTBHI OMBIBAIOT HEIIPUCTYIIHBINA Oeper, U3J1aMbl-
BAIOTCS, 3AIOJIHAS COOOM KayCTHYECKYI0O BOPOHKY, IZi€ B TOYEY-
HOM yCTb€, KaK B TBOPSIIEM 3€PHE CUCTEMBI, HAXOJIUT COCPELOTO-
yeHHe BeJuKasd npurarusaomasn cuia — CosHie.

& sk ook
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JIMCTAA CTPAHUIbBI JKYPHAJIOB...
«Cxasxa — 10dics, da 6 netlt naméx» (loaukos A.//Hayka u sxussb 2,/1992)

L]

«I610uKO Ha Taperouke» — HEOOBIYHBII
0o6pa3 U3 CTAPUHHBIX CKa30K. 6;109Kk0 nepexka-
TBIBAETCS 110 TAPEJIOYKE, A CTPAHCTBYIOIIUIA re-
PO BUIUT HA 3TOM «dKPAHE», UTO €r0 OKHUIAET
Brnepenu. [Touemy ke U1 3TON LeIM B CKa3Kax
BBIOPAHO HE TPATUIIMOHHOE «CBET MOW 3ep-
KaJIbIle» WX IVIQJIb BomeoHoro o3epar ITompo-
OyeM JIaTh 3KCIIEPUMEHTAILHBII OTBET HA 3TOT,
Ka3JI0Ch ObI, YUCTO PUTOPUUECKUI BOIIPOC.

BozbpMeM m1yboKylo Tapesky (JIydnie mua-
JIy WUIA 9YaIIKy) U ITOCTaBUM €€ Ha CTOJ IOJ
SAPKYIO JIaMITy, 4TOObI CBET MajajJ HEMHOTO
c60ky. Jlyun, oTpak€HHBIE OT GOPTOB, IPO-
YEPTAT Ha JIHE TAPEJIKU CBETAIYIOCS 3aMKHY-
Tyio okpyriayio ¢gurypy. Co cTOpoHBI, IPOTU-
BOIIOJIOKHOM JTamIie, KOHTYP (purypnl o6pasy-
€T BIAJMHY, NHOT/IA 3a0CTPEHHYIO BHYTPb, a
MHOTA 00pa3ylolyio neTeabKy. Bcé 3asucur
OT TOTO, IO/l KAKUM YIJIOM IJIa€T CBET Ha Ta-
pesky. UTo-To 3HaKOMO€ BUAMTCS B OYEPTaA-
HUAX 3TOU cBeTdAlelca kpusoit. Hy, koneu-
HO, OHA II0X0a Ha KOHTYP pa3pe3aHHOro I10-
roJyiaM s16;10ka! BOruyTeiil yuacTok — aTo Me-
CTO, T/l HAXOJUTCS Y€ PEHOK; IeTeJbKa — KaK
Obl BHYTPEHHOCTD s10J10Ka ¢ cemeukamu. Ile-
PEABUHEM JIAMITy — «SIOJIOYKO» IE€PEKATUTCS
TaK, UYTO «4EPEHOK» CHOBA YKAKET Ha He€.
ITonydaeTcsas d9TO-TO BpOJie CTPEJKM, IIO-
CTOSHHO HAIIPABJIEHHON B IUIOCKOCTU TapeI-
KM Ha UCTOYHUK CBETA. A €CJIM UCTOYHUK —
Connne? Torga ckasouHblil repoil BIOJTHE
MOT ObI HPUMEHHUTDb TAKOE «CBETOBOE SI6JI0Y-
KO» JUUISI ODUEHTHUPOBAHUS HA MECTHOCTH.

MoxHO BOOOpPA3UTh, HAIIpUMEP, YTO HA
Puc.3.3 JIHE TapeJKU HAaHECEHa yIIoBas pa3MeTKa —
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OKPYXKHOCTB pazbuTa Ha 360°, a HavaJIbHASA OCh IPHUBA3AHA K OpU-
€HTHPaM MECTHOCTH, — IOJIOKUM, K HAIIPABJICHUIO TEUCHUS PEKU
nm 6eperoBoii mmHUA. OTMETHUB B ITOJJIEHD C TOMOIIBIO CBETSIIEH-
Csl «CTPEJKU» yIIoBoe nosoxenue CosHIa, MOXKHO Y3HATDH a3MMY-
TAJIbHBIH yroJ1 BLIOPAHHOT'O HANPABJIE€HUS OTHOCUTEIHLHO MECTHOTO
Mepuanasa. IToro6nuble n3aMepenus 66U ObI OYEHD IOJIE3HDI, OCO-
GEHHO JI0 N300PETEHMS KOMIIACA.

Tak MOXeT OBbITh, TAKOH CIIOCOO OPUEHTUPOBAHUS ObLT KOT-
Jla-TO B OOMXO/I€ Y HAIIMX ITIPEJKOB, U IEPBOHAYAJILHO UMEHHO Ta-
KOe «ONTHUYecKoe sI671049Ko» (urypuposano B ¢oabkiaoper M
TOJIBKO TTO3KE, KOT/[a 3TOT HECOBEPIUIEHHBIN N3MEPUTEIbHBIN UH-
CTPYMEHT, YCTYIIMB MECTO 60Jie€ TOUYHBIM U MPOCTHIM, ObLI IOYTH
3a0bIT, IPOU3ONLIA 3AMEHA, M B CKa3KaX ITOSABUJICS €TI0 «HATYPAJIb-
HBII1» IBOMHUK — 3araJJO9HOE I6JIOYKO HA TapeJOUKe.

Kapmunoi, napucosannsie ononamu
(Kaeanos M.H., Iawxesun T.//Tlpupoma» Ne2 /1991)

®oHOHBI — 00A3aTeNbHBIN ATPUOYT KaKAOro Kpuctamwia. OHu
ONPEJEAIOT TEILVIOEMKOCTh T€l U TEIUIONPOBOJHOCTD, TOPMO3AT

Puc. 3.4. Pacnpeaenerue sHeprimn oHOHOB B OL-kBapLe (a), nonyydeHHoe P.orxenem c co-
TPYAHMKAaMM Ha YCTaHOBKE C OONOMETPOM, U3MEPSIIOLLMM O4eHb Majlble KONIMYeCTBa Moro-
LLEHHOrO Tenna. Yem sipye Touka, TeM GonbLue SHeprus, nonasLuas Ha Hee. benble NMHUK Co-
OTBETCTBYIOT KayCTUKaM — NIMHWUSM, TOe TeopeTuyeck Oosbliuast MAOTHOCTb SHeprun. s
CpaBHeHUs NpUBEAEHbI paccimUTaHHble XK. Bonbdom ¢ coTpyaHmkamm kayctukm (6) ans asyx
BWLOB MonepeyHbix hOHOHOB (COOTBETCTBYIOLLME UM JIMHUM OTIMHAIOTCA TOMLLUMHON). CXOA-
CTBO 3KCNEPUMEHTANbHbIX 1 TEOPETUHECKMX Pe3YNbTaTOB B KOMMEHTaPUWN He Hy>X/AaeTcs
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JIEKTPOHBI B METALIAX, TO €CTh CJIYKAT IPHYNHONU COPOTHBJICHUS.
Ilepexon METaUIOB B CBEPXIIPOBOJISAIIEE COCTOSTHUE TAKXKE ITPOHCXO-
JUT G1arofapsi B3aUMOAEHCTBHIO 31€KTPOHOB ¢ ¢poHoHaMu. C BBege-
HyeM (POHOHOB (KaK KBA3MYACTHII) HAYAIACh KBAHTOBAS TEOPUs TBEP-
JIOTO TeJla ¢ €€ BIeYATIAIONMMU JOCTIDKEHUSAMU BTOPO IOJIOBUHBI
XX Bek. B ¢pusnke (poHOHOB MOSBUINCH HOBBIE KPACUBBIE HJIEU. JKC-
HEPUMEHTATOPBI U TEOPETUKYU OBJIAJEBAIOT (POHOHHBIMU ITyIKAMYL.

* k ok

B xuwre B.P.Huxkutunoit «/lom oxkHamMu Ha 3akaT», rie

UAET HOBECTBOBAHME O MOBCEAHEBHOU JKU3HU MHTE/UIUTECH-

= U rnepsoil yerseptu XX BeKa, KOIja emé OCTaBAINCh JKUBbI

Ppa3IUYHbIE TPASUIUH YXOASAMEH 30X, MOXHO BCTPETHUTD

OJTHO MHTEPECHOE /ISl HAIIETO MTOBECTBOBAHMS MECTO, CBSI3AHHOE C Tajia-

HueM Ha KoJblle: «Ha Hosbrit rox (1916 rox) Mbl monum ragarb B TOCTU-

Hylo. babymka cHsJIa ¢ majbla U Jada HaM CBOE OOpydYalbHOE KOJIBLO.

Bcem 6b110 Becesto, Bce 3HAIN, KOTO s XOTeJIa YBUJIETh, M ObLIa yBepeHa,

uro yBrky. Ho yBunena s JIA. (6yaymero myxka — Jleonnna Auapeesuya
Hukurnna).

Hwu 0 kakoM caMOBHYIIEHHN HE MOT JIO OBITh M PEYH, a ¥ HUKTO U3
Hac B rajjanus He Bepwl. Ho mosropa rozga cmycrs, Korja s cobpaiach
BBIXOJUTD 3aMYyK, 6aOyllka MHE HallOMHWJIA: “A IOMHHIIb, KaK ThbI IIOJ,
Hosprit rox yeugena JI.A., mpu6ekana B CTOJTOBYIO U C BO3MYIICHHEM TO-
Bopmia: “Hy, uto aT0 3a rajanue — Hukuruna ysuzenal”».

B mannOM ci1ygae 0co60Ii BepblI B TalaHHE KAk Oy TO 1 He ObUIO, HO BCE
K€ OHO peaTN30BaJOCh — IaJlaHre Ha Kojblle. [aganne Ha KoJbIle CIydu-
JI0Cch 1 'y 1I0HOU Banentunnl AnnpeesHsl KocopykoBoii — Moelt aBOIOpOJI-
HOU cecTpbl, y9acTHHULBI Benkoil OTedecTBEHHON BOUHBI, 3aC/Iy>KEHHO-
ro Bpava Poccun. Yuraiite €€ pacckas B «Jenbduce» Ne2(22) /2000.

3aJlainMcs Tenepb BOIPOCOM: KAKOB BO3MOKHBIN MEXAHU3M I'aJJaHUs
Ha xoubLe? Koiblie 06py4ayIbHOM — 3HAYUT ¢ 0COOOM IPOrpaMMOU coe-
JVHEHNS] BO UMs NPOJoLKeHUs poaa. Koablte 3010TOM — 3HAUUT 00612
JlaiomeM crenuuyecKuMu IPOBOAAIUMU CBOMCTBAMM, BO3MOYKHO, YCH-
JIMBAIOIIMMH B MUHYTBI OCTPOTO OXXUJAHUS 3MAHAIIUH C TOHKUX IUIAHOB
(cMm. crarpio IO.E.Kycrosa «IlapagokcanpHOe 30510TO» B «/leabduce»
Nel(21),/2000). Koublte — mokosmeMcst B CyOCTaHIUU «KUIKOTO KpU-
CTAJ/UIa», KOUM SIBJISIETCS BOJA C €€ YIUBUTEIbHBIMH, €Ilé JaJIEeKO Ha pa3-
raJJaHHBIMA CBOMCTBAMHU MaMATH. 1 BOT TakoMy «BOCTIOMHHAHUIO U3 6Y-
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JYIIETo>», HApPYIIAOEeMy IPUBBIYHBIA XOJ «CTPEJIBI ~
BpEMEHN», IOMOTaeT TEIIOE, POBHOE IUIAMs CBEYH. ’-@\
Oronb 6y/TO CTATUBAET HA C€651 N3 MHOTOMEPDS UH- %
¢opmanmio xu3HU, (POKyCHpyeTCsA dYepe3 BOAY B

oIIpaBe CTakaHa, B oOpyue 3j1aTa U — npejaiaraer eé B3opy. Bugenn «ie-

TAIMWE T bI» KB_YCTI/IK — 9TUX JII/IHI/Iﬁ HaI/I6OJIbH_I€I‘O HaHpH}KeHI/IH — Ha
ZTHE OCBEMEHHBIX COCYAOB?

I

Wl
.

- s
MnuTbI 3eMHON KOpb!

Kometa Xenna-
Bonna v 6nunkn
«HNO»

KapTuHka pacnpenenexus
ranaktvk Ha Hebe — cetyaTtas

CTPYKTYpa
Trnn4YHble 0COBEHHOCTU

|| KayCTWKM B TPEXMEPHOM
npocTpaHcTae [3]

Puc. 3.5.JTMHNM HaMOONbLLErO HaNPSXeHWs

4. OcTpué cToka

«Cuma MOXKeT yaBUTL cebs npu (PoKycupoBaHUU €€ B OJHOM
HOyHKTE <...> Pa3bépocaHHOCTH MBICIEH, YYBCTB U YCTPEMJIECHUN
HUKOT/Ja Pe3yabTaToB He JaéT. CIMBOJI CTPEJIBI TOKE XOPOII MU
KOIIbsl 3a0CTPEHHOCTD. <...> Jlake XKUBOTHBIE, PbIObI U NTHUIIbI
caexyioT aTomy npusiumny. I1o aTomy ke npuHIUIY JABMKETCA U
yCTpeMJIEHHAs MBICJIb» — KakK CKa3aHo y b.A6pamoBa B «Ipanmsax
Arau Morm» [10, 1.1, c.94].

M3 aspoanHAMUKN XOPOIIO U3BECTHO, YTO 3a0CTPEHHAS ITyJIs
CO3/]aéT MEHbIIE 3ABUXPEHUI U 00J1a[a€T MEHBIINM COIIPOTUBIIE-
HUEM B BO3JyXe.

ITocMoTpuM Ha He pa3 MyGIMKOBABIIYIOCS KapTy reoMeTpuye-
cknx popMm reosiorunueckux cTpykryp Cpeaneit A3uu ¢ ykazaHUEM
MECT, I/l€ BO3MOKHO HAXOXACHHUE ITOJE3HBIX MCKONAEMBIX (Jép-
HbI€ TOYKHU Ha puc. 4.1, B3ITOro U3 KHUTU JOKTOPA IIOYBOBEICHUS
HN.H.Crenanosa[l1]). HerpynrHo 3ameTuTh, 4YTO MHOTHUE CTPYK-
TYPHBIE 3JIEMEHTHI KJIIOBOOOPA3HbI 1 YaCTO IMEHHO B OCTPHE Ha-
6J110/JaeTCA MOBBINEHHAS KOHIIEHTPAIMSA T€X WM UHBIX HCKOIIae-
MbIX. B 80-x rojax mpomuioro Beka BCOOMHUIN 00 n3oopeTrarese

"Nay 50, 1010,0

Prc.4.1
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C.M.Kuciunune, kotopsiM emé B 1920-x rogax 6pu1a mpeaaoxeHa
Mojenb 3eMa B popMe FeOKPUCTAUIA; B HEM 3aKOHOMEPHO IpO-
CJIEKUBAIOTCS PA3/IOMBI — CUJIOBBIE JIMHUM, A TAKKE IIPOTHObI MEXK-
Jy BEPIINHAMMY; 10 pE6paM ke U y3IaM IeOKpUCTaLIa pacioara-
IOTCSI MECTOPOXKAE€HUS HeTH, ras3a, yrisd, ammasos (B 1928 r. Kucmm-
IIbIH HAMETII 12 aIMa30HOCHBIX IEHTPOB, U3 KOTOPBIX 7 YXKe OT-
kpbIThl). JleT 20 Tomy Hazazx reosoru A.E.®éropos u B.H.Azapkun
BBISIBIUIN HA ceBepe EBpOIIbI MeCcTUYroIbHbIE CTPYKTYPHI, K y3JIaM
KOTOPBIX TATOTEIOT MECTOPOXKJIEHUS TOJE3HBIX UCKOMAEMbIX (CM.
TaKkKe cepuio paboT nocaeauuii yerseptu XX Bexka H.®.Jonuapo-
Ba, B.A.Maxkaposa u B.C.Mopo3oBa 1Mo UKOCa3Apo-AoJeKad pude-
ckoMy ctpoenmio 3ewn). Karmiesuanbie ouepTaHus yroJabHbIX Me-
CTOPOKACHUI HAIIOMUHAIOT JMCTBY — CBUJIETEIbCTBYET KAHJUAAT
reoyioro-muHepaiorndecknx Hayk IO.I1.Muponos. OkasbiBaercs,
HE TOJIbKO T'€0JIOTu4YecKue, HO U TeOMOP(OIOTHYECKUE U TOYBEH-
HbIE apeaibl, KaK 1 BCE IPUPO/HBIE TeJIa HA 3€MHOM IIOBEPXHOCTH,
HMEIOT CBOIO HAYaJIbHYIO TOUKY ()OPMOOOPA30OBAHMS, TEHETUIECKU
obycaosnennyio, — cauraet M.H.Crenanos.

Tax i nHAue, B yIZIOBOM «CTBIKE>, IJie ObI TO HU OBLIO, BCET-
Jla BOBHUKAET pe3yJbTUpYIoIas ocobennocms. B 3Tnx 30HaX, € o
HOI CTOPOHBI — KaTaCTPO(MUIECKUX, HO C JPYroil — cBoeoOpas-
HOU yCTOMYHMBOCTH, COOMPAIOTCS, COXPAHAIOTCS Pa3JIUYHbIE Be-
mecTBa U 6oJiee IUIOTHBIE CyOCTpaThl, OO BCETJa, «HAMETaeT
IBLTH 11O YITIAM> ...

KpymHble 6710ku 3eMHOI KOPBI, HETPYJHO 3aMETUTD, TOXKE HMe-
10T onpeiesiéHHbIe 3aocTpenus. Hanpumep, okoneunoctu Muaum,
nosryoctpoBoB Apasus u Comanu, 1ora AQpuku (mpasja, CHJIBHO
CIJIKEHHBIE IO ITapaboIMYecKoro BUJa — cM. pasgen 15), obeux
Amepuk u Ipenmanaun. bosnee Toro, HEKOTOpPbBIE MAaTEPUKOBBIE
ILTOIIA/IM KAK ObI COCTABJIEHBI U3 JIBYX 3a0CTPEHHBIX pOpM, 06pasys
pombosudnyio guzypy; Hannpumep — roayocrpos Kamuarka, ocTpos
Hosas I'sunes u ap. Bieyarienue, 9To 3TO TUIIMYHBIE OYE€PTAHUS
penbeda cymu, BLICTYHAIOMIEH HajJl YPOBHEM BOJ|, CIIpaBe/IMBbIE
npu Bcex Macmrabax. Yem oHm 06ycioBaeHbl? Beé Temu ke mio-
CKOCTHBIMU 1 OOBEMHBIMU KAayCTHKOIIOJOOHBIMU (DOpMaMH — CBU-
JE€TEIbCTBOM IOCTOSIHHO JIEUCTBYIOINX HANPSDKEHUH, pasiaMbl-
BAIOIINX Pa3JUYHbIE OJIOKH 36MHOU KOPBI U TTOPOJBI (DAKTUIECKU
IO AUHUAM 6EMEACHUA, TO €CTh MPeUHam — KayCTAKAM!

4. Ocmpué cmoxa 31

. 2
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=

Han. 4. BBepxy: nnacTHa opraHW4eckoro ctekna, NpobuTas nyykoM 3/1eKTPOHOB BbICO-
KOW 3HEPrumn, KOTOPbIN MOY4UN Ha NMHENHOM yckopuTene. IoHM3npys Ha CBOEM MyTH
BELLECTBO, 3apsXKEHHbIE YaCTULbl CO3AA0T Pa3BETBIEHHOE «MPOBOAsLLEe epeBO», MO Be-
TBSIM KOTOPOTrO CTeKaloT 3apsiabl. MOfHWS, BO3HMKAIOLWAs BO BPEMS IPo3bl, BbIMSANT TakK
e, HO MeXaHM3M e€ 0bpa3oBaHUs HECKONIbKO MHOM. HanpsaxEHHOCTb 3NeKTPUYECKOro
NOAA B CaMbIX «PO3HbIX» rPO30BbIX 0bNakax Hesenvka. OHa ropasfio Huxe NpobUBHOrO
Hanpsi>keHWs ANs BO34yxa, NO3TOMY 3MeKTpUYecKme 3apsibl CAMOCTOATENBHO MPONOXUTL
cebe [opory CKBO3b €ro TonLy He MOryT. [poBoAsLLMe NYTH OIS HUX (POPMUPYIOT KOCMM-
Yeckure HYacTuLbl CBEPXBBICOKMX SHEPTUN, NPUXOAALLME K 3emne 13 rnybrH kocMoca
(>kypHan «Hayka 1 X13Hb»)



5. MnbiBYT Nnagbun

KaycTuku — BOT Te IMHUM MM IIOBEPXHOCTU HaUOOIbIIEH Ysi3-
BUMOCTU B TOH WJIM MHOH CpeJie, BJI0Jb KOTOPbIX OPraHU3yeTCs
rpaHUIla, a 3HAYUT BO3HUKAeT (opmMa U C HEH — CTPYKTypa
oobekTa. Ham mpejcTapigercs, 4To CHCTEMa 3aIlOJIHAET COOOM
IIPOCTPAHCTBO MEK/Y BOJIOTAMU, KOTOPbIE OOPa3yIOTCs B PE3Y.JIb-
TaTe NPOXOKACHUA HEBUIUMbIX BOJTHOBBIX PPOHTOB, B TOM UHCJIE
- BCTpeyHbIX. Tak Kak pasjauyHble BO3JIEHCTBUSA OKPYKAIOT CUCTe-
My CO BCEX CTOPOH, CO3/laBas OBaJIbHbIE 3aMKHYTbI€ (DOPMbI HAIIO-
slo6ue 3JUTMIICOMIOB!, TO U COOTBETCTBYIOIME KAyCTUKU (OOBIYHO
JIBE ) TIOPOXK/JIAIOT 3aMKHYTbI€ (PUTYPBI, B CEUEHUH HAIIOMUHAIOMIHE-
ue JIOJIKU, YE€YEBUIIbI, JIMH3DI, A TOYHEE — POMOBI C BOTHYTBIMH CTO-
ponamu (puc. 5.1). 9To BecbMa pacrpocTpaHEHHAs 10 BUJTY KayCTU-
Ka, ycToluuBasg K MajedIeMy «IlIe€BEeJIeHUIO» (PpoHTa, IOTOMY
obecneynBaiomas ONTUMAILHYIO 001y o (GopMy cOATaHCUPOBAH-
HOT'O CYIECTBOBAHMS CUCTEMBI B IIPOCTPAHCTBE OKPYKAIOMIUX I10-
CTOSIHHBIX BO3/IEHICTBUIA, TO €CThb B YCJIOBUAX, 110 CYyTH, FOMEOCTA3a.

CrnaxxeHHasg pOMOOBUAHAS AYEUCTOCTb IIOBCEMECTHA (CM. ML
2, 3). 910 1 3BE3/1HBIE CUCTEMBI — TATAKTUKH. ECTb ¢ pebpa Hab10-
Jlaemble yeuyeBMIenofioouble. EcTb 1, B caMoM jesie, TUH30BUJL-
Hble — IIPOMEKYTOUYHBIE MEXy Hauboee paclIpOCTPAHEHHBIMU
CHUPAJIbHBIMUA U TaK Ha3blBaeMbIMU djumdnTuuyeckumu. C HuUMUN

+6 © OO0

Pnc.5.1. MocnenoBatesibHble METAMOPGO3bl 3BOMLBEHTLI M €€ SBOMIOTHI-KAaYCTUKM (CXema):
0T 6ECKOHEYHO BbITAHYTOrO «OBana» (B pesysbTarte — NepekpecTbe) A0 OKPYKHOCTW (BMecTe
C €€ LUeHTPOM)

'O kaycTuKax Ans SAAMncoB 1 ARLEBUAHbLIX POPM CMOTpWTe Aarnblue. Y oKpy>KHOCTU eé
KayCTvKa TpaHChopPMMUPYETCs B TOHKY; MO3TOMY CMBOJ KPYT € TOYKOW B LLEEHTpe — 3HaK Ha-
Yana nposiBfieHrs GeHoMeHabHOro Mypa, a Takxe cMeon CoNHLA B aCTPOHOMMM, KOTOPbI
MO>HO PacCcMaTpyBaTh Kak KpyroBow SHepreTnieckunii (Hanprmep = CBETOBOWM) (DPOHT, CO3-
[LAOLLNI B LIEHTPE 3(DMEKT YPE3BbIHANHOIO SHEPreTUHECKOro BCMIeCKa — BCMbILLIKM.
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CXOJHBI 110 (popMe U JJaMHUHAPHBIE IIOTOKU BOKPYT NPENSATCTBUN
(B maease — BOKPYT mapa, IUINHApPa). AHAJTOIUTYHBI MUHIIEBHUI-
Hbl€ B IPOEKIUU (POPMBI TeJI ITHI], PBIO, TOJOK, MOPCKUX CY/OB,
OCTPOBOB, MBICOB, 03€p, BOOOIIE BOJOEMOB, a TAK)KE — KPOH Jiepe-
BbEB, JIMCTHEB, TOYEK, IIOJOB, 3JE€MEHTAPHBIX IIOUYBEHHBIX TEJI,
«sTY€EeK» KOPBI JIepeBbeB (HarpuMep — TEMHBIX Ha 6€JI0M CTBOJIE
6epé3bl), HANX IIA3, PTA, yXa y )KUBOTHBIX U T. 1.' Kcraru, orBep-
CTUA B KOXe€ JUIS IVIa3 M PTA 3pUMO JIEMOHCTPUPYIOT €CTECTBEH-
HbIE «HAAPE3BI», CAETAHHbIE OCTOPOXKHOU PYKOU MaTEepPU-IIPUPO-
JBI — JUISL CBA3U C Helo ke. M 1o e€ 9yTKuM OKOM, JIIOOSIIIM Kpa-
COTY Y1 FTAPMOHMIO, CUs «XUPYPIUsA», KaK IIPABUJIO, JAET pe3y/bTa-
TBI OTMEHHBIE — JII000€ JIUI0, €CIN MPUIIAAETHCS, IPUBJIEKATE b
HO U CTPOrO MHJUBHU/yaJbHO: B IIEPBYIO OYEPE/b, PA3PE3LI IIa3 U
pTa 6yaro nmpopucoBanbl ogHuM 3aMmedarenbHbiM CTHIMCTOM!
(YacTo, Korga MaJibl I1a3a — MaJl ¥ POT, Y3KU IVIa3a — TOHKU U I'yOBI,
GoJibIIME ITa3a — KPYIHBINA POT U T. 1.) MOXHO TYT BCIIOMHUTD U
CKJIAJIKU OJIEeX b, U «Oaunbl» S1.B5.3eabroBuua (1970-e rr.) — rpas-
JMO3HbBIE INH3000Pa3HbIe IPOCTPAHCTBEHHBIE CTPYKTYPBI, U3 KO-
TOPBIX, COIVIACHO TEOPETUUYECKUM pacuéraM ydéHoro (paxrmye-
CKM B paMKax TEOpPHHU KaTacTpod), Ha 3ape Xu3HU BcereHHoi
BO3HUKAJIN IPOTOCKOIUIEHUS TAJTAKTHK, IO3JHEE OOHAPYKEHHbIE
B BUJIE «CT€HOK» B KPYITHOMACIITAOHON CTPyKType MeTarasakTu-
KM — BUuMoii BcesieHHOM. MOXHO yIIOMSIHYTD, YTO TEPMUH «JIMH-
3bI» ONPABJAHO YHOTPEOISAETCS U B MUCCIETOBAHUAX T'€OJIOTOB,
KOT/Ia OHM PACCMATPUBAIOT MOIIHBIE BKPAILIEHUA OJHOM IMOPOJIbI
B MaCCHB JIpyrOi, HAaIpUMep, «JIMH3bI MEP3JTOTHOCTH».

CropaBeamBO CUUTATh, YTO BCE 3THU, (PAKTUYECKU, UOAUHUU SB-
JITIOT COOOH MyTH ONTHUMAILHOTO, CIOKOHHOTO O0TEeKaHMsA, ITPOHC-
XOJISIETO B OO0 CIUIONTHOM cpejie — IUIa3Me, Tase, SKUJIKOCTH, Ja-
J)Ke TBEPAOM TeJie. ITU NOBEPXHOCTH, TUMHUM, HETPYIHO 3aMETUTD,
HE CJIyJalfHO COBIAQJAIOT C MECTAMU HAaUOOJIBIIETO HANPSKEHUS, TO
€CTb — KayCTUKAMH, WA 3BOJIOTAMHU, N0O BO BCEX NOJOOHBIX CIy-
YasxX peaynsyeT ceOs JUHAMHUKA CKOAbICEHUA — KacaTeIbHbIEe J[BIKe-
HUs (POTOHOB, 3TEMEHTAPHBIX YACTHUII, ATOMOB, MOJIEKYJI, YACTUIL
cpenpl, Teix). Cioja ke MOKHO OTHECTU ITIOBEPXHOCTU U JIMHUU pag-
HBIX NOMEHYUAN08 PASTAYHBIX CUJIOBBIX TIOJIEH.

Bouctuny, yauBepcajinaM, ”HBAPUAHTHOCTb B IPUPOJIE HEUC-
yepnaeMbl 1, 6€3yCJIOBHO, HAMEKAIOT Ha Hekoe Besmkoe IpucyT-
CTBHE — HaIM4ue od1ero, akoHomHoro Ilrana ycrpoiicTsa mupa,

«CITyCKaeMoro» c BerHI/IX €ro «dTaXKeu»...

Y70 He UCKITIoYaeT caMUM BepLUMHAM UMETb NapabononaHyio Gopmy.



6. CnyTHULUA KayCcTUKN — poKanbHasa NNHUA

Kaskpast sHeprunst AOAKHA ObITH GOKYCUPOBAHA, YTOOBI IIPOSIBUTHC.

E.U.Pepux

BryTrpn magxoro ppoHTa MHBOMIOTHI (3BOJLBEHTHI), IIOMUMO
KAayCTHKU (3BOJIOTBI), IPOJIETAET BTOpas 3aMedaTesJbHas JIMHUS
TN TIOBEPXHOCTD, KaK Obl BTOPOE CJIE€JCTBUE OOLIEH ITPUYNHBI-BO3-
pevictBusi. Mbl HasBau e€ goxarshoti aunueir' (cm. puc. 3.2). Y Heé To-
e UMEeIOTCH CBOM OCOOEHHOCTH, TECHO CBSA3AHHbIE C OCOOEHHOCTSI-
MH 11apaboJIbl U KayCTUKA (faree cM. puc. 9.1-9.3).

Ecin xayctuka, mo omnpeaeneHnio, orubaeT «4acTOKOJI» HOP-
Masieli K (PPOHTY M UMEHHO TaM, T/i€ BBICTPAUBAIOTCS €TI0 IIEHTPbI
KPUBH3HBI, TO €CTh HA PACCTOSHUAX PaJHyCOB KPHBH3HBI OT 1H-
BOJIIOTBI, TO CONYTCTBYIOIAsl KAayCTUKY (POKaJIbHAA JUHUSA OTMe-
PAET KaxJ0MH cBoell TOUKOI TOJIbKO IOJIOBHHBI 3TUX PaZHYyCOB.

Ilycth mcxopanad miagkas KpuBas WM ITOBEPXHOCTb CUMMe-
TPUYHA U MMEET MMUHUMYM (MJIM MAaKCHMYM); TOTJla HOpMaJb B
3TOM MeCTe OyIeT OCBI0 CUMMETPUH HE TOIBKO ISl 5BOJIIOTHI, Yei
«KJIIOB» HAXOJAUTCA Ha 3TON HOPMaJIM, HO /ISl (POKAJIbHOM JIMHUH,
KOTOpPasl OIIICBIBAET METJII0 BOKPYT «KJII0OBa», a IO MEPE yXOJia OT
OCU CUMMETpPHUHM, yberas Mpodb OT MCXOJHONH KPHUBOUM, BTOPUT
PacXoAAIUMCs HaJl He KPbUIbSIM KAayCTUK, OYTO IMPUKABIINCDH K

" YpaBHeHve gpokanbHou mHum fns napabonbl: (y = p/2)? =2p (y = p/2)? + pAy -
p/2) =4px?, vam (y = p/2) (y =3p/2)? = 4px?, rae p — hoKanbHbIA NapameTp NCXOLHOM
napabonbl y = X2/ 2p; Ha ocvt cummeTpumt (x = 0) MMeeTca ABa 3HaYeHVsa: y, = p/2 ~ rnas-
HbI okyc napaborbl (ocHoBaHWe «ByToHa»), COBNAAAIOLWMM C € ONTUYECKUM 1 rpaBuTa-
LIVOHHbIM (POKYCOM; ¥, =3p,/2 ~ camonepeceqeHue 0beux BeTBel GoKanbHOM IHMM (BepLun-
Ha «ByTOHa»), UAYLUMX BhiLLe BETBEN KayCTUKM. Tpn LOCTaTOHHO DOMbLUMX 3HAYeHUsX y (3>p)
ypaBHeHve d.N1. NprbnmsutensHo Takoe: y3 = 4 px? (cpaBHUTE ANA KayCTukn: = 3,375 px?).

Kaxxpown Touke napabonbl oTBeqaeT CBOS Touka Ha hokanbHOM nvHUK (cepednHa oo
LleHTpa KpWBM3HBI Napabonbl): X, = (x,/2) ~ (xn3 /2P); Yy = (xnz/p) +(p/2).
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HUM. 3aME€TUM, 9TO Ha GECKOHEYHOCTH BBICOTA (POKAIBLHON JIH-
HUMY IPEBBIIIAET BBICOTY KAyCTUKU (BROJIb OCH y) Bcero Ha ~ 6%:
lim (y,/y,) =2%°2/3 = 1,06. Ilermo-«Gyron» Mbl TOXKE Ge3 Tpyra
PA3MIAAUM Ha JHE OCBEIEHHOI'O COCYAAa, HO OH YK€ HE CTOJb
YCTOMYUB K MAJIEUIINM «IIE€BETEHUAM>, KAK KayCTUKA.

OG6bI9HO, KOT/Ia MBI TOBOPUM O (POKyCe, MMEeM B BUJy TOYEU-
HO€ HEBEIIECTBEHHOE (3HEPronH(pOpPMANMOHHOE) 0Opa30BaHUE,
KyZla Ha IIOJIOBUHE PAJNYCAa KPUBU3HBI MAJIOTO y4yacTKa OTpaXKaro-
mel (MM IpeJoOMIISIONIEH) MOBEPXHOCTH JTUOO JIMHUU CXOAATCS
BCE, HAIIPUMEP — CBETOBBIE JIy4U, UAYNINE U3JaTeKA U apaLIeb-
Hble BBIOPAHHOMY HAIPABJCHHIO (IIEPHEHAUKYISPHBIE JaHHOMY
y4dacTKy). Tak uTo pokanbHas MMHUSA (IOBEPXHOCTD) — 3TO T€OMe-
TPUYECKOE MECTO BCEX TOUYEUYHBIX (POKYCOB, OTOOPAKAIOIUX Ha-
6eraomuii 13 6eCKOHeYHOCTH (PPOHT Bo3jelcTBUA (cM. puc. 3.1
u puc. 6.1). Hopmasu x HeMy — ero nyTu pacnpocrpanenus. Bos-
MylleHHe ObIBae€T PA3HON HPUPOJBI — IOJEBOI (CBETOBOM
(¢poHT), BemeCcTBEHHBIH (CKOIUIEHUE JBHXKYIUXCS MaTepHUaIb-
HbIX yacTtul). Poab ppoHTA BO3AEHCTBUSA MOKET MCIOJHATD I10-
BEPXHOCTb PEATBLHOTO, IOCTATOYHO NPOTKEHHOTO (PU3NIECKOTO
Tesa, 00JIAAIOIEr0 OJHOBPEMEHHO OTPAKATEJIbHBIMUA U IPOIIY-
CKAaIOMIMMH BO BHYTPb Ce0s
CBOMCTBAMHU; IPUYEM, TaKoe
TEJIO MOJYIPO3PAaYHO JJIs TeX
NI WHBIX JIydell OT 4YpEe3BbI-
YafHO yAQJIEHHBIX HCTOYHH-
koB. B kxocMmueckoMm 1mpo-
CTPAHCTBE — 3TO U IUTAHETHAS
CHUCTEMA, U IMIAPOBblE€ U pacce-
STHHbIE 3BE3[HbIE CKOILICHUS B
lamaxkTuke, u MOJIEKyJIApHBIE
obJaka, Ije 3apoKJaeTcs op-
raHuJyeckKasl >KU3Hb, CaMH TIa-
JIAKTUKU, JaKe UX CKOIUIEHUS
U CBEPXCKOIUIEHUS. T

(I)OKaJIbHaH JIAHUS 3aMKHY' igfﬂMe:‘oHOBﬂBﬂﬂeTCﬂ n J'll/1H3(;Jl/I, n 3epkKa-

, A0nb q)OKaJ'IbHOI/I NMVHWN OH
TBIX [NIAIKNX KPUBBIX TOXKE JIU-  crpont n3obpaxeHnsa «BGeckoHedHocTen»
HUA SaMKHyTaH, rrajgKas. B AOBYX OWaMeTpasibHO MPOTUBOMONOXHbIX
peIeTbHOM (upeanpHOM) Ba- obnacTeit npocTpaHcTBa ~ S, 1 S, (cxema)

Puc. 6.1. Ecnn (hpoHT BO3AENCTBUSA OLLHO-
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BTOPOM (hoKyC opBuTLl CaTypHa —

(1,07 a.e.) -
-, -
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’z;))z D ~24 NioHs
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N\ 53
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|
I ~11 ceHTAOpA
I‘ Oonbluas nonyoch
\ opouTbl YpaHa
Puc. 6.2 \ ConHue
<
\ ™ Kayctvika op6uTs Ypaha (0,86-0,94 a.e.)

puaHTe, Korga (pPOHTOM BO3AECHCTBUS SBJIAETCS OKPYKHOCTD,
(pokanbHAS TUHUS — ONATD K€ OKPYKHOCTD, HO BJJBOE€ MEHBIIETO
paauyca. MHTEpecHO, 9YTO MOYTH TAaKOBLIMU, IPUOIMAKEHHO, MO-
I'yT ObITH IIPEJICTABIEHDBI IO OYEPeAN OPOUTDHI BCE H60JIee BHYTPEH-
HUX 11aHeT COJIHEYHOM CUCTEMBI, €CJIU CJIEA0BATH C epudepun
K IIEHTpY: opbuTa YpaHna (19,2 a.e.) Bugurcsa ¢poxkarbHON TMHUEH
op6uts! kpaiinero Iltyrona (19,8 a.e.), op6ura Carypna (9,54
a.e.) — opoutsl Ypana (9,60 a.e.), opoura IOnurepa (5,2 a.e.) -
op6uts! Caryphna (4,8 a.e.), nosc acrepouyion (2,1-4,3 a.e.) — op-
6utsl IOmurepa (2,6 a.e.), opéura Mapca (1,52 a.e.) — nosca ac-
tepougos (1-2,2 a.e.), opbébura Mepxkypus (0,39 a.e.) — opobuThI
Benepnr (0,36 a.e.). JIumb op6uter 3eman n Henryna He nmeror
CBOEro ABHOTO (POKWIBHOTO NMPOOOpa3a Cpeaul OpOUT ILTAHET;
passe yimmb opouta Henryna ¢okaabHO OTOOpaKaeTcss Ha TOT
YPOBEHB «30JI0TOTO» CHUPAIBHOTO Kapkaca COTHEYHOH CUCTEMBI
[2,7], xoropsrit HaxoauTCs Mexay CaTypHOM U YPAaHOM U TAe, 110
MHEHHIO ACTPOHOMOB, ObLTA-TAKN KOT/IA-TO IUTaHETa. A BOT IO3U-
s 3emuid oTHOCUTENbHO COJIHIIA U B YHOMSHYTOM «30JIOTOM»
KapKace, ¥ B JAHHOU MHTEPIIPETALNI COBEPIICHHO OCOOGeHHas .

Hanomnanm, nosunms 3emwmn cenududHa ené U oTOMY, YTO
¢oxkyc II smnTuyeckoit opouter CaTypHAa HAXOJUTCS B OJIMXKAN-
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IIUX OKPECTHOCTAX opouThl 3emin [2] — B 6% OT 0gHOI acTpOHO-
MUUYECKOH eAMHUIBI B cTOpoHy oT COJIHIIA, ¥ 3TO €AMHCTBEHHBIN
ciydail nogo6Horo poga B CosHewHoll cucreme, xkoraa ¢okyc 11
OpOUTBHI HEKOH IJIAHETBI OKA3bIBAETCS CTOJIb OJMU3KO K OpoUTe
JPYyroi, NOHATHO, 6osiee BHyTpeHHeN. U 3/1ech pa3 B roJ| OKa3bIBa-
eTcs Hama 3ems «B mape» ¢ CatypHowm (~ 24 mioHd — cpa3y nocJe
netHero cosnHnecrosnud)! Ho BOT u «TeHb» 61aroc0BEHHOTrO
Ypana Toxe pas B rofg (~ 11 centabpsa!l) ocrasasier cBoil «ciaen»
BOIM3M 3eMJIU: KayCTUKA €r0 OPOUTEI, IO pa3Mepy Ha MOPSJTOK Me-
HbIIasl PACCTOAHUSA MEXKJy JBYMs IIABHBIMU €€ (DOKycaMu, TOKe
pacnoyoxxeHa Ha 6% B cTOpOHE OT OPOUTHI 3eMIU, HO YK€ YyTh
6mxe k Comnny (puc. 6.2). Tak 4TO OKOIOCONTHEUHDIN MAPIIPYT
Hamei IJTaHeTHI B JIETHE-OCEHHUH NEePUOJ| KaK OBl 3aKaT MEXKIY
KOMITAKTHBIMU OOJIACTSIMU IPOCTPAHCTBA, CBA3AHHBIMU C JIBYMS
COCEJCTBYIONUMH, JAJEKMMU OT 3€MJU TMTaHTAMM, KCTaTU, 93-
OTEePUYECKH O06JIAJAIONIMU TPOTUBOIIOIOXHBIMU KadyeCTBAMU®.
W ecn mpocTtpancTso oxkyca IT op6uter CaTypHa HACHIIEHO COJI-
HEUHBIMM JIydaMM, OTPakKEHHBIMU OT «Oerymero» mno opoure Ca-
TypHA, TO IPOCTPAHCTBO KAYCTUKU OPOHUTHI YpaHa IPOHU3AHO,
MOKHO CKa3aTh, CKPEIICHHBIMU JIydaMH JATEKUX 3BE3J U rajak-

THUK, TOXKE OTpa)I(éHHbIX IIOBEPXHOCTDBIO ,ZlBH)KyuICﬁCH IIJTAHECTDI.

«Jlya Connua, win Kocmuyeckuii Jlyd, mpoxoguTt yepes IpOCTPAHCTBO, Ha-
IIOJIHEHHOE BUOPALUAMU, BOJTHAMU TOHUANMIEH cy6cTanuun OTHs, YIBIEHHOTO
kak 3¢up <...> Kocmuueckntii Jlyu poxycupyercs B mHamem Connne. ITpuuém ono
TPAaHCMyTHPYET BCE 3HEPIUU, MoJydaeMble U3 cdep JaIbHHUX, U NepeaaéT ux
maHeram Hameil CosHedHO$ cucTembl». CosHIIE IOJy9aeT 0OpaboTaHHbLIE
SHEPIUHM IUIAaHET, TPAHCMYTHPYET UX B CBOEM OTHEHHOM «[OpHILUIE 1 3aTeM CHOBa
BBICBUIAET UX B CBOIO cucTemy» [15].

' Np1MepHoe yaBOeHWe pagmycoB opbUT NNaHeT Npu nepexose Ha BCE Gonee BHeLLHME

opbuThI, NO-BUAVMMOMY, eCTb CNIeACTBMeE TOro dakTa, YTo KO3hdULMEHT Nnepexofa 2 6nmn3ok
4MCIy 30/10TOro OTHOLLEHUs 1,618; nocrefHee 06CTOATENLCTBO ObINO BbISBIEHO aBTOPOM [0-
CTaTO4HO [aBHO, eLLE B Hayane paboTbl Mo 0OHaPYXKEHWIO MNIOCKOro «3010TOro» CNpanbHO-
ro Kapkaca B OCHOBaHWM obLLero ycTpoincta ConHeyHol cuctembl (B apX1MMenoBbl crivpa-
NN NAoC ABE «30M10Tble» Nlorapudmndeckme) [2,7].

2 3aMeTVM, 4TO [Ba KOHTPACTMPYIOLLMX 3MOXaNbHbIX CODLITUS CIyYMANCh Kak pa3
24 viioHs 1945 1. 1 11 ceHTa6ps 2001 r., Oyayyn, KCTaTu, pasgeneHbl BaXHbIM CPOKOM
B 60 neT. 370 Napag Mo6eabl Ha KpacHown nnolaan B IMockBe — Kak 3HaK OKOHYaHWs BTopoii
MMPOBO BOWHbI. W 3T0 HesMaaHHaa Tpareaus B Hblo-Mopke, 03HaMeHOBaBLLIaA Hayano
aKTUBHOM GOpPbOBI C TEPPOPUMOM Ha 3EMHOM LLAPE...

Poccus — AMepuka: KoHeL, 1 Havano. KoHel, BpaxaebHbIX MUPY CaTypHUAHCKMX CUIT U
Hayvano ypaHU4eckux cun, obbedMHSIOWMX NPOTUB 3Na...
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HamomuuM, poM6oBuaHbBIE (DUTYPBI C BOTHYTBIMH CTOPOHAMMU
ABJISAIOTCA KAyCTUKAMM OBAJIbHBIX 3aMKHYTBIX KPUBBIX — 3JUIAIITH-
YEeCKUX, sineoopasubix (puc. 7.1, 7.2, cm. puc. 5.1). Uro xacaercs
KaYCTUK 3JUINIICOB C PA3JMYHON CTENEHBIO BBITSHYTOCTH!, TO IO
Mepe pocta akcieHTpucurera (ot 0 1o 1) kaycTHka TOXe BBITATH-
BAETCSI, HO OCOOEHHO BJIOJb MEHBIIEH OCHU, BBIXOJS 3a IPE/EIb
3JUIAIICA npn\/(),_5< e <1 (wm 0,707 < e < 1); B10Jb GOIBIION OCU
3JLIUIICA «POMO» KayCTUKU BCET/A Y2KE, U IIO3TOMY HET TAKOTO 3Ha-
YEHUS SKCIEHTPHUCUTETA, IPU KOTOPOM BCE€ UETBIPE TOYKU BO3-
BpaTa 3BOJIIOTHI HAXOUINCH ObI HA 000JE JUIHIICA.

YTOYHUM, KaK B 3JLIMIICAX HA 60JIbII0i1 ocu (AA’) pacrosaraioT-
Csl TI0 OTHOIIEHUIO JIPYT K IPYTY /iBa IMaBHBIX okyca (I, u F,), Tou-
k1 BosBpara kaycrtuku (K, 1 K,), a Takxke TOUKH (POKUIBHOM Ju-
nnu (@, u @,) (puc. 7.3). Ecm B nmapa6oie miaBubli doxyc (F)
COBHIAJAET C TOYKOH (pokanbHOI mHUU (D), NpUHAIEKAIEH OC-
HOBAHMIO «OyTOHA» ((PaKTHUECKU BTOPOU IVIABHBIN (POKYC pacCIIo-
JIO)KEH Ha GECKOHEYHOCTH), TO B 3JUIMIICE 21a6Hble €To (POKyChI
BOOOIIE He npuHaAIeKaT (pokanbHOM muHuK’. Ha Gosbinoit ocu

1 YpasHeHue anmunca: (x/b)? + [(y—a) /a]’ =1, ans KoToporo b=a1-¢, re e - 3xc-
ueHTpucuTeT (cM. puc. 7.1). DokycHoe paccTosHWe Ha 6onbLUo ocv (0T BepLUMHbI = A) Ans
nyyewt, HanpaBieHHbIX B AaHHbIN dokyc (F) U3 apyroro dokyca (F,), pasHo f = a (1-e).

dokycHoe paccTosHme BAOMb 6oMbLuon ocv (0T BepLmnHbI A) A4S y3KOro nydka napan-
nenbHbIX Nyder, cxoaawmxca B Touke @, Ha PokanbHOM NMHWK, pasHo f = a (1-€%) /2.

2 [aBHble oKyCbl NPUHAANEXaT PoKaNbHON NMHMM NWLLb B ABYX KPaVHUX Cllydasx —
ons napabonbl 1 4ns okKPy>KHOCTU. [NaBHble hoKyChl 3NMNCoB 0bnagaloT crefyowyMm 13-
BECTHbIMW CBOMCTBAMMW: CYMMa PacCTOSHWI NoBOo TOYKM 3Mnca A0 OLHOMO 1 Apyroro (o-
Kyca — BenmyMHa NoCTOsiHHas, paBHas LfIMHe OONbLON OCK, TO €CTb, C TOHKM 3PEHUS OMTUKM,
ny4n, cobpaHHble B O4HOM 13 (DOKYCOB, UCMYLLEHHbIE M3 APYrOro 1 OTPaXEHHbIE OT NPOM3-
BOJSIbHOM TOYKM SMAUMNTUHECKON KPUBOW (MOBEPXHOCTH), 0bsi3aTenbHO ByayT cMHbasHbIMMU,
KOrepeHTHbIMW; MHaYe roBOpPS, KaxX/abl POKYC eCTb OTPaXkEHHOe 1300paxkeHe NapHoro, 1
NyY, NCXOAALLMIA U3 OfHOrO POKYCa, OTPA3UBLLNCH OT SMIMATUYECKON KPUBOW, 0OS3aTENBHO
NPOMAET Yepe3 BTopowt okyc (F,). ACHO, 4TO HUKaKO 13 3TUX fyHeit (Kpome nayLiero BAOb
GObLLION OCK) M H B KaKOM 3M1IMMCE He NagaeT nepneHaMKynapHo K ayre annunca. Bot no-
4emy ero rnaBHble GOKyCbl MPUHLMNMANBHO He MOTYT NPUHaANEeXaTb POKaNbHON NVHUN.

7. Daruncom obpyuérnnvie 41

I
napabona 3MNC 1
y e=1 1 y e=—=0,707
I A 2
: Manas ocb
1
1
1
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avpektpuca |
p p P QP 3/.0 I !
X, =2pV2 : xQ:b:am

Puc. 7.1. CpaBHeHWe KaycTWK Mapabosnbl U 3AAMNca, Y KOTOPOro ABa «KJoBa» KayCTWKu
npuHagnexar camomy snavncy (Q, n Q,). Ha rpacduke BbinonHseTca ycnosue: a = 4 p.
Yrnosble pacTBopbl (C) KayCTVK MO OTHOLWEHMIO K TaBHOW OoCK ANns napabonsbi:
CH = 43,3%(tg CH = 2/5/3), 4TO BIM3KO «30M10TOMY» YTy BETBEHNA Y= 42,5°; ana snnunca
(e= 14/2) 3navenve {, =54,7°; 19 L= (3/2)tg{, = /2. B niobom anamnce 3naqenve § > 45°,
Mpu e = 1/3 (= 0,333) yrnoBow pacTBOP KayCTMKM 3MAMMCA MO OTHOLIEHWIO K Mafion ocu
COBMafaeT C KaycTU4eckum yrmom ans napabonbl (~43,3°); npu e = 0,315 Takosow
COBMaAaeT C «30/10TbIM»

Punc. 7.2 6. Kayctmka annvnca [3]

Puc. 7.2a. TennooOMeHHWK B cucTEME
KPOBOCHAOXEHMS KPaCHbIX MbILL, MOA-
LepXuBaloWwmin Temnepatypy Ha Oonee
BbICOKOM ypoBHe (no Kapeio un Tunio,
1966).He npaBoa nM ecTb HekoTopoe
CXOLCTBO C 3MINMCOM W €ro KayCTUKOM?
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y=bla’*-x*/a Ry =a’ /b, R,=b"/a

FF, =2
e:\ll—(b/a)2 it =2

AF,/AD, =F/f=2/(1+¢)
B'®,/=dK =R,/2

Puc. 7.3. «3onotom» snnunc: e = 0,618. Mpu e = 0,653 «raHTenb» QOKanbHOW NHUN
HanomuHaeT no dopme M pasMepam MepuanaHarbHOe cevyeHle 3pUTpouuTa, A4
koToporo 2 (a ~ f) = 8 ®,®,, —T0 ecTb LUeHTpanbHas TONWMHA U AMaMETP OTAMHaIoTCA
npumepHo B 8 pas

6srke K 1eHTpy (0) CMMMETPUYHO PACIOIOXKEHBI «KJIIOBBI» Kayc-
TUK, 3aT€M CJIEAYIOT IIaBHBIE (DOKYCHI M TOJIBKO OJIIDKE K BEPIIH-
Ham 3umrca (Au A’) 601b11yIo OCh repecekaeT (hoKaTbHASA TUHUS.

Hnes o ToM, 4TO KakJas IUTAHETHAs OPOUTA MOXKET paccMa-
TPUBATBCSA (B CAMOM HAYAJIBHOM IPUOIMKEHUH) KaK (POKaTbHAS
JIMHUS BHEIIHEN cocepHel (Mam 6JM3KOM) OpOUTHI, HABOAUT Ha
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MBICJIb O CYIIECTBOBAHUU IIPU T€HE3UCE CHUCTEMBI, TUCKPETHO
PACIOJIOKEHHBIX BOKPYI IPOTOCOJHIA HEKUX IHEPeemurueckux
Kancys, KOTOPbIE 00Pa30BLIBAINICH IIOCAEI0BATENBHO, KACKAIOM —
¢ nepudgepun BO BHYTPb CUCTEMBI, Oarojgapst agdexTy ambo
OTPAKEHUA Jydel OT JalI€KUX 3BE3J] 000JIOUYKON KaIlCyJbl, 160
MpEJOMJIEHUS B HEH 3TUX , IO CYyTH OECKOHEYHO YAaIEHHDIX, 13-
JIYy4EHUH, a B pe3yabTaTe — UX (POKYCHPOBKE IMOCEPEIUHE MEXKAY
nposorupyoneil opéuroit u Coranem. Ha kancynax, BeposTHO,
MPOUCXO/IUIO 3aPOXK/IEHUE IITAHETHBIX TeJI, ¥ MPOIECC IPOTEKAT
B CTOPOHY LIEHTPa CyIecTByomei cucreMsl (cM. ¢.183). 3uaunr,
BHEITHUE TUTAHETBI JJOJKHBI OBITH 60JI€€ CTAPBIMU, 3PEJIBIMU, ITO
BIIOJIHE COITIACYETCSI CO CJIOXKUBIIMMUCS 330T€PUIYECKUMU IPE/-
CTaBJCHUAMH (HaIpUMep, YpaH CcTapiie BHYyTPEHHUX IIJIAaHET).

PaccmoTpum 6071€€ BHUMATEIBHO PACIIONIOXKEHHE (POKATBHBIX
JUHUHI 1 KayCTHUK JUIS 3JUIMIICOB, XOTS HAIll pa3sTOBOP B OCHOBHOM
HaIleJI€H Ha CBOMCTBA IapaboJIbl.

DIMICAaMU € YPE3BBIYATHO MAJBIMU 3HAYEHUAMH IKCICH-
TPUCHUTETOB SIBJISIOTCS OpOouUTHI I1aHeT COJHEYHON CHCTeMbI':
0 < e<0,25. Jlna aux ¢okanbHAsA TMHUS BIIOJHE 3/UIMIICOBUIHAS,
3aMKHyTas KpUBasi, BHYTPH KOTOPOH PacHooKeH «poMb» (C BOI-
HYTBIMHM CTOPOHAMH) KayCTHKU; TaKas JOKATM3aIUs COXPAHAETCH
J0 TeX MOp, MOKa 3HAUEHUE ¢ He BO3PACTET 10 Beaumuussl ~ 0,5. B
JOCTATOYHO Y3KOM HHTepBase 3HadeHuil npu 0,5 < e < J0,5=0,707)
(poxanbHas muHHA OOpeTaeT CBOEOOPa3HYI0 (OPMy, Ha3BAHHYIO
HAaMU «3PUTPOLUT», TO €CTb TAHTEIEIIOLO0HYIO, UMEIOIIYIO CyXKe-
HHE CBOETO OBaJIa IOCEPENHE Ha MaJION (BEPTUKAIBHOM) OCH 3JI-
JIUIICA; IPU 3TOM BEPIIMHBI «pOMOa» (110 BEPTUKAIN) pacIojara-
I0TCS y’Ke BHe (POKUIbHOI JTMHUU, HO €€ BHYTPU CAaMOT'0 3JLINII-
ca (cm. puc. 7.3). TanTerenogo6HOCTh (POKAIBHON JuHUY (€€ He-
CaMOIIepPECEKAeMOCTb) COXPAHAETCs JJ0 3HaueHnH e= (,8; Torza oHa
NPUHUAMAET BUJ| «JI€XKAIEX BOCBMEPKU». JJUIMIICHI K€ ¢ (PoKab-
HOW JINHUEN «dPUTPOLUT>» BKJIIOYAIOT B C€0sI M CJydall «30JI0TOrO»
asmurca (1), y koroporo ¢=1/® = 0,618 - uncio, obparHoe ynciy

' [Ins opbuTbl MnyToHa e = 0,247, ans opbutsl Mepkypus e = 0,207; HanMeHbLUee 3Ha-

yeHve — ans opbuTsl BeHepsl: e = 0,0067. KpyroobpasHocTs opOuT nnaHeT ConHe4HOM
CUCTEMBI, KakK W3BECTHO, ABMAETCS OTNNYUTENbHBIM Ka4eCTBOM, CBUAETENbCTBYIOWEM O eé
YHWKaNbHOCTN Cpeamn yxe OOHapyXXeHHbIX MNaHeTHbIX CUCTEeM BOKPYr ApYrux
CONHUEenofobHbIX 3BE3M,.
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3os10toro orHomenus P = (1 +v5)/2 = 1,618 ... (cm. puc. 7.2).
Ecim pykoBoacTBOBaTLCA /U1l SpUTPOLUTA XapAKTEPHON BEIUYU-
HOI OTHOIIEHHA €ro JUaMeTpa K TOJIUHE B [IEHTPE, IPUMEPHO
paBHOM 8, TO 3HaUYEHNE HKCIIEHTPUCUTETA COOTBETCTBYIOIIETO JJI-
JIMTICA OKAa3bIBAETCS YUCJIOM, JOCTATOYHO OJIU3KUM «30JI0TOMY»:
e, = 0,653!

JlonycTuMO BBIABUHYTDH CJejylolee Ipeanonoxenue. Peann-
Hbl€ KPOBSIHBIE TEJbIIA — 3PUTPOLUTHI — MOTYT UMETh BOKPYT Ce-
051 HEeBHAUMYIO 3JUTHIICOHAATBHYIO 000JI0UKY C SKCIIEHTPUCHU-
TETOM (B MEPUJUAHAIBHON IUIOCKOCTH), PAaBHBIM 3HAYEHUIO OT
0,5 10 0,7. Takas «30m0Tasg» (MIM IIOYTU «30JI0TAA») «IMANKA-He-
BUJIIMKA» HE€ CJIYKUT JIM YCTOMYUBBIM M OJHOBPEMEHHO IIPO-
3payHBIM BOJHOBBIM (PPOHTOM M3 HEKONH TOHKOH CyOCTAHITUM?
He ¢poxycupyeT in oHa BHYTPb c€651 pa3HOHAIIPABJIEHHbBIE IIOTO-
K1-QUIIONBI, WAYIUE KaK IporpaMma u3 «6eCKOHEUYHOCTH» — C
Pa3HBIX YAANEHHBIX KOCMHUYECKUX PACCTOSHMI, M3 OKpYKalo-
meil cpeJibl BOKPYT OPTaHMU3Ma, OTO BCEX €I'0 OPTAHOB U TKAHEH?
M 6narosapst HenmpepuIBHOHN (POKYCHPOBKE, MMOCTOSHHO HE pea-
JIU3YETCA JIU, HE «JIEMUTCA» JU caMa popMa 3PUTPOLUTA, Ubsd
MUCCHS JJIs1 OMOJTOTHYECKOTO IIPOSBIEHUS XU3HU CTOJIb BEJIUKA
1 HeBOCHOJIHNMa? Bo3aMokHO, poM6oBuHAA (B MEPUANAHAD-
HOM CEYEHUM) KayCTHUKA 3PUTPOIUTA KaK-TO MPOSIBALET CeOs B
6JIM3KOM BOKPYT HETO IIPOCTPAHCTBE, HarHeTas 3/eCh CUJIOBbIE
HaNPsOKEHMs, yCUINBAs UX HaJl «II0JI0CAMU» KPOBSHOTO TEJbIA
U IO/l €TO «3KBaTOpOoM». Bot uro numer E.M.Pepux B ogjHoM u3
nucem (18.11.1936): «HayuHo ycTaHOBIEHO, 4TO KPOBb KAXKJO-
ro 4eJIOBEKa BIIOJHE MHAMBHUAYaIbHA. Kpuctaminpl (mogdyépkny-
TO 31ech u janee A.H.) eé IMEIOT reoOMeTPUIECKOe CTPOECHHUE,
KOTOpPO€ Pa3HUTCA Y Kaxjoro dyeiaoseka. Kak rosopur Menau
Xoun, “UcTopus Ay yeJ0BeKa 3alicaHa B €ro KPOBH; ITOJIOXKe-
HHE, 32aHUMAE€MO€ YeJIOBEKOM B 3BOJIOIUH, €TO HAAEKIbl CTPa-
XU U T. . — BCE 3TO 3aPETUCTPUPOBAHO B 3UPHBIX (pOpMaX B IO-
TOKax ero kposu ». Ilpuseném u cnosa E.Il.bmaBarckoii: «be-
JIble KPOBSIHBIE TeJIbIIA ABJIAIOTCA MyCOPIIUKAMU, “IOKUPATEs-
MU, OHU BBIIEJNAIOTCS U3 acTpaja 4epes cele3éHKy U TOTO XKe
ectecTBa, 4To 1 acTpald. OHM — “NOTOM-POXK/JAEHHBIE” OT UXald.
Kama npucyrcrsyeT B Tese Besjne. KpacHble KpoBsHbIE TeJbIla

CVTh KAIIM 3JIEKTPUYECKOro duonna, “mcruapuHa’ BCeX opra-
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HOB, COYAMAACA 13 Kamg!oﬁ kaeTku. Ouum CYTbH IIOTOMCTBO ghoxa—

TUYECKOro mpuHnmmna»[12].
O6paruMce K yueHuio Xpama, JaHHoMy B Hadale XX Beka B Ka-

mupopunn nocregosarensmu E.JlBrasarckoit; B ypoke 42 roso-
PUTCS O TPEX HAOUDHEPTETUIECKUX KaHATAX CIIMHHOTO MO3Ta YeJIo-
Beka (uda, nunezara 1 IEHTPATBbHBIN — cyulymHa), Gepylux cBOE Hava-
JIO B IIPOJIOJITOBATOM MO3T€; BJIOJIb HUX PACIIPOCTPAHAETCS 0CO0ast
¢opma sHEprun — «/[yxoBHas1 3CCEHINA IJIOTHON MaTepUAILHON IH-
1>, ePEeAAIOIAACA aCTPAJILHOMY TeJIy; MAA U MMHTala «paclpee-
JISIOT €€ IO ONpeAeEHHBIM IEHTpaM (PU3NYECKOTO Tea, IJe OHA
HCIOJIb3YEeTCs JJIsl CO3JAHUS OIIPEJEIEHHDIX KPOBSAHDIX TeJIEIl, KO-
TOpBIE, B CBOIO OYE€PE/b, TECHO CBA3AHDI C ACTPAILHBIM TeJIoM» [13].

A Tenepb NPOYTEM O BBIBOJIAX COBPEMEHHBIX yuc¢HbIX u3 Cu-
GUPCKOTO TOCYAPCTBEHHOTO MEJULMHCKOTO YHUBEPCUTETA, KO-
TOPBIE UCCIEOBAIN U3MEHEHU B KPOBU Y€JIOBEKA IIPU IICUXUYe-
CKUX 3200JIEBAHUIX.

«ITox HabmoxeHneM 6bLtH 53 manueHTa B Bozpacre ot 17 1o 52 et
C AMATHO3aMH MU30(PEHUsI, YMCTBEHHASI OTCTAIOCTD, & TAKXKE C HEBPO-
THUYECKUMHU paccTpoiicTBamu. Bee manueHTs! 4yBCTBOBaIU ce6s yrOBIIE-
TBOpI/ITC]II)HO n Hepe;[ SKCHCPI/IMCHTOM B T€UCHUC HO]IYI‘O[[a HE HpI/IHI/I'
MaJIM HUKAKHX [ICUXOTPOIIHBIX JEKAPCTB.

HccnenoBaiy spuTpOnUThL — KJIETKA KPOBH, IEPEHOCSIINE B Opra-
HHN3ME KI/ICJIOpO,H. ,ZI]IH 9TOro y‘{éHI)IC N3roTaBJIBaAJIN HpenapaTbI IS
TPAaHCMHCCHOHHOU 3JIEKTPOHHOI MHUKPOCKONUU, KOTOpasi MO3BOJSIET
YBUAETb CTPYKTYpy KiaeTku. CHauaia 1oj OObEKTUBOM 3JEKTPOHHOIO
MHKPOCKOIIAa ObUIN HCCJIEJOBAHbI 3PUTPOLUTHI 310POBBIX JOOPOBOJIDb-
11€B, KOTOPBbIE COCTABJISUIA KOHTPOJbHYIO rpymmy. [Toxasisiomee 60b-
IIMHCTBO UX KPACHBIX KPOBSHBIX KJIETOK OBLIM AMCKOBUIHOMN (POPMBI, C
4€TKO BBIPQXKEHHON MEMOPAHON U 3¢ PHUCTBIM COAEPKUMBIM. DTO ObLIN
FpaHy]II)I I‘CMOI‘JIO6I/IH3, KOTOprﬁ paBHOMepHO 3aIIOJIHAJI BCé BHyTpeH‘
HEEe HpOCTpaHCTBO. XOTﬂ NHOTga BCTpe‘{aJII/ICb 3pI/ITpO]_[I/ITbI C HOBQC)K'
NEHHOM MeMOpaHoH min 1e)OPMUPOBAHHBIE, HO 3TO GBUIM IPOCTO CTa-
pble KJIETKH, KOTOPbIE €CTh B KPOBU BCEI/[A, — €CTECTBEHHOE CTAPEHIE
U CMEHA KJIETOK IPOUCXOAST IIOCTOSIHHO.

Ho BOT N0 MUKPOCKOIIOM KPOBB CTpaJalomux musodpenueii. “He-
MPABWIBHBIX  3PUTPOIUTOB 3/I€Ch TOPa3fo 60JbIIe. Y MHOTUX KJIETOK
HmoBpeXkJeHa MeMOpaHa: 1u60 pa3opBaHa B HECKOJIbKUX MECTax, Ju0O
HEPABHOMEPHO yTOJIIeHa, JT160 BOOOIIE OTCIANBAETCSA OT BHYTPEHHE-



46 «Cmompu 6 xopern!»

ro cojaepxumoro. Takne e MOBpex/AeHHUs YUEHBIC OOHAPYXKUIN U B
BPI/ITpOLII/ITaX yMCTBeHHO OTCTaJbIX ITAIITMEHTOB. KpOMe TOTO, BO MHO-
X UX KJIIETKaxX I‘paHyJ’IbI I‘CMOI‘JIO6I/IHa paCHpCI[CJIeH])I HepaBHOMepHO,
o6pa3y10T OTACJIbHBbIEC CKOIIVICHUSI. ,Ha;xe HCBpOTH'—IeCKI/IC paCCTpOﬁCTBa
CKa3bIBAIOTCAI Ha KapTI/IHe KpOBI/I. BO3MO}KHO, pacxomee, Bblpa}KeHI/Ie
“HepBBI HOPTAT KPOBb~ BOBCE HE JTUIICHO CMBICTA. B KpOBI HEBPOTUKOB
OKa3aJIOCh JOBOJIBHO MHOTO KJIETOK CO CXOAHBIMU NBMEHCHUAMMN:. X 6]31-
JIO MEHbBIIE, YEM y 6OJII)HI)IX H_II/I3O(1)peHI/IeI‘/JI n YMCTBCHHO OTCTaJIbIX, HO
6oJIbllle, YeM Y 3JJOPOBBIX JOOPOBOJIBLEB. FI3BeCTHO, YTO €CTH B KPOBHU
MHOTO HOBpe)KﬂéHHI)IX BPI/ITPOL[I/ITOB, OHa XY)KC CHa6)Ka€T KI/ICJIOpOﬂOM
TKAHH U OPTaHbl. BBIXOANUT, 4TO 60JI€3HH IICUXUKU BLI3BIBAIOT COOU B pa-
6oTe Bcero opranusMa. MHTepecHo, 9TO MOJOO0HBIC U3MEHEHUS paHee
HaXoAMnJIn B 3pI/ITpOLII/ITaX 60]IbHLIX paKOM, OCprIM BI/IpYCHbIM reraTtu-
TOM, MH(aPKTOM MUOKap/ia ¥ UIIEeMUYeCKOi 601e3HbI0 cepana» (Crasu-
na JI. «3Bectus», aus. 2002).

HTak, BO3HMKAET BOIPOC: HE ABJISETCS JIM XapaKTEPHBIM 00-
UM MEXaHU3MOM IIpU (GOpPMOOOPA3OBAHNH B IMPUPOAE HEKUI
KacCKaJHBIH NpOoLECcC, CIeAyIONUI U3BHE K IEHTPY CHUCTEMBbI U
«IIOJi AMKTOBKY», U KaK aKT «COCPe0TOYeHUs»? M 3T0 — npuHIuII
npossienus, mamepuaiuzayuu, OCyIeCTBISIOMMUNICA B OCOOBIX
TOYKaX IPOCTPAHCTBA — IIEHTpaxX rpasuTtanuu (nium mupe — Jlaiis-
IIEeHTpax, €cId CcJIeJoBaTbh MPUHATOH B  Teocoduu
TepMHuHOJOrNN). BHemHUil BOMHOBOW (PPOHT, YACTO HEBHUAU-
MBI, OY€HDb PA3PEKEHHBIN B CPAaBHEHUM C TPyOOMaTepHUaTbHOMN
CyOCTaHIEH, 3aKOHOMEPHO CTPOUT BHYTPH cebs J[BE IVIABHBIE
PE3YJBTUPYIONUE CTPYKTYPbl — (POKAJbHYIO U KayCTUYECKYIO.
IlepBasg o6os04Ka, CKOpee BCETO, KIQAET Hauaao ¢popme Ha 60-
Jiee IVIOTHOM IIJTaHE MaTepuu (OpOoUTa, BUAUMBIN a0puC); BTOpas
32/1a€T CHJIOBOM KapKac, C MIOMOIILI0 KOTOPOTO OCYIIECTBISAETCS
B3aMMOJIEHICTBAE IOCTPOEHHON pOPMBI ¢ BHEMIHUM Mupom. Kon-
KpeTHee MbI OOCYANM 3Ty IpOO6IeMy B JaJIbHEHIIEM Ha IIpHUMepax
YHUBEPCAIBHBIX 110 (popMe (PPOHTOB — MMAPAOOINIECKUX.

Ceiluac ke MbI HEHAJIOJITO YCTPEMUM B3IVISIZL B KOCMOC, OTBICKAB
TaM «OCTPOBa» 3aMKHYTBIX, IAJKAX 00Pa30BaHUN. DTO «Teja» ra-
JIAKTUK, 00 OKOEMAX KOTOPBIX YK€ TOBOPUIM KaK O CBOECOOPA3HBIX
KayCTHKAX JIMH3000Pa3HOU (DOPMBI, «IIEJsAX», BCTPEUYAIOIUXCS B
a’po- U TUAPOJAMHAMUKE IIPU OOTEKAaHUU IUIOTHBIX OBATBHBIX TEJI.
Bunumble na ¢Qororpadusax odyepraHus M3BECTHONH TaTaKTHUKHU
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«CoMb6pepo» (M 104) B coze3aun JleBbl (1 ouepTaHus JIOOBIX ra-
JIAKTUK) MBI CKJIOHHBI UHTEPIPETUPOBATH KAK KA)CMUKO0OPaA3HvLTL
00BbEM BHYTPH HEKOETO 3JUIMIICOMJAIBHOrO HEBUANMOIO TEJA,
3HAYUTEJBHO MEHEeEe IUIOTHOTO, YeM CaMa FIAKTUKA, TO €CTh — eé
KopoHbI. OHa O6HAPYKUBAETCs 6J1aro/japsi HAOMOAEHNAM B MH(Qpa-
KPAaCHON 06JIaCTH 3JIEKTPOMArHUTHOTO CIIEKTPA U3TydeHUN U, KakK
MPEAIIOIAraloT, MOXET COCTOATh U3 OOJBIIOTO KOJIMYECTBA CJa-
OBIX, XOJOJHBIX, MAJIOMACCUBHBIX 3BE3]1, B II€JIOM OOPA3YIONINX 3HA-
YUTEJIbHYIO 9aCcTh «HEBUJUMOI» MACChl TAIAKTHKU. Jlaxke camble
HNpUOIMKEHHBIE OLIEHKU pasMepoB 10 ¢oTorpaduaM ralakKTUKI
«CoMbpepo» u €€ «aypbl» OKA3aI1 HaM, YTO SKCIIEHTPUCUTET CO-
OTBETCTBYIOIIETO d/UInIca HeBesmK (e ~ 0,4), a TaKOH 3JUIUIIC «I10-
POXJaeT» KayCTUKy UIMEHHO TOTO pa3Mepa, KaKO! cyIelyeT U3 Ipu-
BBIYHOTO BHU/[A 9TOU TIAKTHUKU.

3aMeTHM 4TO B y3KOM MHTEPBAJIE 3HAYCHUN dKCIEHTPUCUTETA
(~ 0,33 <e <~0,38), 1 TOIBKO B HEM, Pa3MaxH JIUIICA, €ro (O-
KQJIbHOU JIMHUM U KAayCTUKHA IMPUMEPHO YAOBIETBOPSIOT BAXKHOMN
3aKOHOMEPHOCTH: OHU B TPH Pa3a MEHBIIIE JPYT IPYTa; TO €CTh BbI-
MOTHSAETCS] IPUHIUIL ympoenus macumabos, CBOMCTBEHHBIN B Iie-
JIOM MHOTUM (€CJTM He BCEM) IPUPOJHBIM CICTEMAM, UX ITOJCHCTE-
MaM — B TOM 4Hciie, n Hameil CoJlHeYHO# cucrteMe (pasMepsl op-
6ut Mepkypus, 3emin, nosica acrepousios, opour Carypna, Hen-
tyHa) [14]. (Ecim ke 3KCIEHTPUCHTET HECKOJBKO OOJbIIe, U
e~ 0,5-0,6, TO B TAKOM 3JLTUIICE pa3Mep KayCTUKU MEHBIIE B TPHU
pasa BETMYUHBI CAMOTO JJITUIICA. )

Yo KacaeTcs TATaKTUK, TO UIMEHHO 0oJiee BHEITHUE UX 000JI0UKH,
TO €CTh KOPOHA, TJI0, a He IUIOCKAs ITOJICHCTEMA CO CIIUPAILHBIMU Be-
TBSIMH, OCO0O HACBHIIEHHBIMH 3BE3/IaMU, IIBLUIBIO U Ia30M, — IIPEJICTa-
BJISIOT COOOI1 GoJsIee cTapoe HaceJIeHUe TaTakTHK. [To-Buaumomy, 3To
HAIIOMHHAET TO, YTO CBOMCTBEHHO Ky/a 601€€ MUHUATIOPHBIM CHCTE-
MaM — IUITaHETHBIM — BOKPYT 3BE3/1. Kak ckasano E.I1.brasarckoii: «Hs-
HavatbHas BcemupHast Crina, NCXOASAIAs TP Hadasle IIPOSIBJICHIS U3
npeaseqHoro, HemameHHoro CAT - cy6erpara Beero. Ona cootset
CTBYET aypUUYECKON 0OO0JIOUKE, OKPYKAIONEH KAK/AYIO IUIAHETY, KaK 1
KKJIOTO YeJIOBEKa, JKUBOTHOTO YUTH Bellb» (1uT. o[ 15]).

Ha ussectHoii mxone B uecTh llpecBaToit boropoaunmr
(puc. 7.5), nmenyemoii «Heonamumoit Kynunoii» u oT «orHeHHO-
ro 3anajJeHus Hac u3bdasisgiomeii», boxusa Mareps game nsobpa-
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XaeTcsa Ha (poHe 3eJIEHOTO IIATa HECKOJIBKO BBITAHYTONH poMOo-
BHUJHOM (C BOTHYTBIMU cTOpoHamMu) popmbl. Tak Ha nKoHe, oxpa-
HAIONIEH, 110 MTOBEPHSAM, OT CTUXMIHBIX O€/[CTBUI, B OCHOBHOM —
MOXKAapPOB (KPACHBIA YETBIPEXYTOJIBHUK IIOJ 3€JEHBIM), U300pa-
JKAETCSI TAMHCTBEHHDBINA KyCT, KOTOPBLIA HE CTOPAET B OrHE, Kak
3TO BHUAeJ, coracHo bubaun, npopok Mouceii, n60 KycT 3TOT —
3HaMEHUE HeMOoPOoYHoro 3auatusa boromarepnio Xpucra ot Jlyxa
CasiToro... Bokpyr 6ymyeT oronb, HO OH M1 OXPaHUT, U COEPEXKET...
BoT Tak u 3aMKHyTasi Y€TLIPEX3BEHHAS KAYCTHKA B HE3PUMOM 00~
pyde smunca aypel. KaycTuka — BBIKCKEHHAs Jy9aMU, UTyIIAMU
M3BHE U KACATEIbHO CKOJB3SAMMMH K BOTHYTBIM CTOPOHAM «POM-
6a». OHU GYATO 32KUTAIOT €€, HAIIPATAIOT, 00JJaMbIBAIOT BHYTPEH-
Hee IPOCTPAHCTBO, HO €TI0 HE UCIENENSIOT. .

Puc. 7.4. «ObpaboTaHHan» doTtorpacdus ranaktmkm HGC 4594 («Cowm-
Bpepo»). B LeHTpe BbifeneHa BHYTPeHHsS 4acTb ranakTuku, Kak npaBu-
110, TONbKO OHa 1 BbIXOAMT Ha 0ObI4HbIX hoTorpacmsx
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3aMeTuM, 4TO B UKOHOTPadUU KaHOHBI TAKOBBI, YTO IPOIIOP-
UM TUIaTa OJIM3KU K BEJWYMHE, OTBEYAIOIIel 3KCIEHTPUCUTETY
HEBUIUMOTO 3JIUIICA BOKPYI Hero, pasHomy npumepso 0,6, To
€CTb 3TO JOJIKEH Obl OBITh «30JI0TOM» BJUINIIC, BJOJb MAJIOU OCU
KOTOPOTO M COPMEHTHPOBAHA BCA NKOHA, KaK BOKPYT' 0COO0 ocu
«BpalmeHMsI».

30J10TbIe MAaKOBKM IIPABOCJIABHBIX COOOPOB, YBEHUYAHHBIE OX-
PAHHBIMH KPECTaMU, — BEIb TOXKE 3AIIPOKUHYTbIE B HEOO BETBU
KayCTUKHU, IOJi KOTOPBIMU PaJOCTHO U CIIOKOMHO Jylle, BOLIE]-
meii Bo xpaMm. Ho aTo yxke, canuTaeMm Mbl, KayCTUKHN TapaboJIbl, He-
BUJIUMO, KyIIOJIOM CTOAIIEH HAJ HUM, KaK U HaJ BCEMU APYruMu
XpamMaMy MHUpa.

Puc. 7.5. N300paxeHmne nkoHbl Heonanumas KynuHa



8. Kynona HeGecHble xpama

. Hap Ka’KABIM 3€MHBIM alIPaMOM MAM
KPEITOCTBIO AYXa ITOABIMAIOTCS AYYH,

M IIPU OCOOBIX YCAOBWSIX OHM MOTYT
OBITH 3PUMBL.

E.N.Pepux

CoeuHEHDbI KOJOKOJI U KyIOJI

HE3PUMBIMHM HUTAMU CBA3€H, IIIy-

6uHHBIX cooTBercTBUil. Comps-

xkeHbl. Kak 3Byk M TUIIMHA, Kak

BO3MYIIeHUE U criokolicTBue. Kak

«Jla» U «HeT», a 3HAYUT BMECTE:

«1 ma, nu Her» (BOCTOYHBIA MO-

— TUB!). ITO — Mepegavya U MPUEM,

/ CJIOBHO «POT» U «yXO», UCTOK H

CTOK, 3BYK U 6e3MosiBuE. A reoMe-

TpUYECKH, 10 OopMe, B CEUEHUU

— 3TO AyST 3BOJBBEHTHI U €€ 3BO-

JIIOTBI, TO €CTh IMAJAKOU KPUBOU U

BTOpSIIEH €l KayCTUKU — JIMHUM KACATeJIbHBIX HAIPSIKEHUI; B

YACTHOCTH, COJPYKECTBO — OOBIYHON M IOJYKyOMUYECKOH Iapa-

60u'. 1 Bcé aT0 GyATO HEGECHBIN KYIIOJI HAJl HAMU, Ja MIAPSINUe B
HEM IITULBI — )KUBOU U JUHAMHWYHBIU CUMBOJI 3eMHOTO HeOa.

BmecTmmmeM cBOMM KOJIOKOJT KaK Obl PACKPBIBAET OOBATBS

HaBCTpedy 6€33BydHOMY KYITOJy, HAIIOJHAS €T0 CBOUMM IPU3bIBA-

MH; a TOT CJIOBHO NIPUHUMAET UX, BCIYIIMBAETCS, BIIUCHIBASCH 00-

mei GopMoOI U TpeMsl CBOMMH XapaKTEPHBIMH YaCTAMU (OCTpoOe

HaBepIIre, BBICTYNAIONINE OKPyIJIble «0OKa» U HIDKHUN 3arud

Puc. 8.1. TpepamHoe COOTBETCTBME
Konokona 1 kynona (cxema)

! AHANOMMYHO — OPraHUYHOrO COCYLLECTBOBAHMA (DPOHTA HE3PUMbIX MPABUTALMOHHbIX
CWN, AeNCTBYIOLLMX Ha BCIO MAAHETHYIO cMCTEMY, U 3-To 3aKoHa Kennepa, sBNeHHO ckpen-
NSIOLLEro Colo3 NeprofoB obpallieHns U pa3MepoB OpouT.
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BHYTPb) B TPUEAHMHOE K€ HYTPO KOJIOKOJA (BEPIINHA, BOIHYTHIC
CTEHKHU U 9yTb 3aTHYTbI€ BHYTPb Kpas). OHU CIMBAIOTCS APYT C APY-
rOM B €JIMHOE I1eJI0€, KaK CTYIKa U MeCTUK, KaK Jalledka IIBeTKa U
€ro MeCTUK C TBIYUMHKAMMU — JUIS IIPOJUICHHS AEHCTBA, VIS SKU3HU.
HepaszaenpHa 1 HecMsIHHA IMapa — KOJIOKOJ U Kynoa (puc. 8.1).
IIpociaeaum 3a XoA0M Jyuei, UAYMUX K KyIIOJdy OT «(pOHTA
BO3MYIIEHHS», OUEPUYCHHOTO, IIPEAIIOIOKUTENIBHO, aOPHUCOM BCe-
ro KOJIOKOJIA, JIy9H OT KOTOPOTo (HOPMaJI K IIOBEPXHOCTHU) JIUIIb
KacaloTCs KYIOJbHOI MOBEPXHOCTU, CKOJIB3SAT M0 Hel, pakTude-
CKH BBIPHCOBBIBAsI KAyCTHUKY 3TOTO (ppoHTa (puc. 8.2a).
Harnaaael npuMepsl «JIYKOBUYHBIX» KYITOJOB IPaBOCIABHBIX
XpaMoOB, HaBEPIINEM CBOUM (HaJ TOYKOU nepern6a mpoduis) Ha-
IIOMHHAIOIIX MMEHHO OCTPOKOHEYHBIEC KAYCTHKU M TAKKE KayC-
TUKOIIOJOOHBIE CHIYdThI Taro Xxpamos Oro-Bocrounoii Asumn.
Cpasy 3amMeTuM, 4TO B CIyyae CJOKHOIO PUCYHKA «JTYKOBUYHO-
ro» thna (JUIs Kynosa npasociaBHoro u Tamk-Maxana), cocros-

Puc. 8.2 a. Konokon v Kynon Kak B3avMOCBS3aHHble CTPYKTYpbl, Hanofobve 3BONbBeHTbI
(MHBOMIOTBI) W 3BOMIOTHI, TO €CTb FMALKOW KPUBOW N €€ KayCTUKW. YKasaH Xxof nyven —
HopMasen K NoBepXHOCT KPUBOW, AN KacaTeNbHbIX K KayCTuke
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Puc. 8.2 6, B, r. Konokon u
Kymnos Kak B3aMMOCBSA3aHHble
CTPYKTYpbl, Hanogobue
3BOJIbBEHTbI (MHBOMIOTHI) U
3BOSIOTHI, TO €CTb MNaAKON
KPWBOW 1 €€ KayCTUKU. YKa3zaH
X0, nyyen — HopManen K
NOBEPXHOCTU KPUBOWR, NN
KacaTenbHbIX K KayCTuke
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IETO KaK Obl M3 JABYX OCHOBHBIX YacTel (BEepXHEH — BOTHYTOH,
KJIOBOOOPA3HOM M CpeJHEH — BBINYKJION) MOKHO HAaWTH reoMe-
TPUUYECKOE COOTBETCTBUE B XapaKTEPHOU JTMHUU KOJIOKOJIA, TOXKE
COCTaBJE€HHOU, IO KpailHE Mepe, U3 JBYX IVIaBHBIX dYacTel
(BepxHEH, OCHOBHOM, BBIITYKJIOH, ¥ CpEJHEN — CO CJIETKA 3aTHYThl-
MU HapyXy Kpasamu). HopMann k KOJ0KOJy, OHU K€ U KacaTesb-
HBI€ K KYyIIOJIy, CTPOAT (POPMAJIBLHO BCE B3aMMOCBSI3aHHbBIE JaCTU
KOJIOKOJIA M Kyntonta (puc. 8.2).

Ho nake He3aBUCHUMO OT CBOCOOPA3HOM CBSI3U MEKAY IMHUSIMHU
KyIIOJTa ¥ OKPYKAIOITUX KOJIOKOJIOB, MOKHO CUUTATh, YTO CaMble
BEPXHUE YaCTH JIOOOTO IPaBOCJAaBHOIO XpaMa, HaBEPIIHs MyCYJIb-
MaHCKOTO C(hepONJJaIbHOTO KyII0JIa, KPBIIIN MArojpbl (a 1 KUIOTro
noMa) Ha BocToke — Bce 3TH apXUTEKTypHBIE «JIeTajln», Ha HalI
B3IJISAJI, ABJISIOTCS (PYHKIIMOHATHHO COBEPIIEHHO HEOOXOIMMBIMU,
OCYIIECTBJISIONMMHI HEKHI NHPOPMAIIMOHHO-9HEPTeTUYECKUI 006-
MEH MEK/Ty XPaMOBBIM J€HICTBOM M KOCMUYECKUMU ITOTOKAMU, JIbIO-
muMucs ¢ He6ec. XoTs 1 pa3uyHa CTPYKTypa pPacIlpe/ieIeHus Mo-
TOKOB JIBYX BHJIOB KYITOJIOB — C M 6€3 HaBEpIINs, I BOTHYTBIX U
BBIIYKJIBIX, T€M O0JIee, ecJ BOCHPUHUMATL KyIOJ KaK KayCTHde-
CKYIO TIOBEPXHOCTb HEKOTOPOTO HEBUAUMOTO (TOHKOMATEPHUAIBHO-
ro!) OTOKA, yXOASIIEro BBBICh M3 XPaMOBOT'O IIPOCTPAHCTBA.

Mo:kHO JyMaTb, YTO HaJ XPaMOM, HaJ| KayCTUKOU €ro ouyepTa-
Huii, npoctupaerca Hesuaumbiii METAITAPABOJION/]] (META-
ITAPABOJIA - B cedyeHHN), HANPABJIEHHBIH BBBICH, HENPEPBHIBHO
BOCcozaonuiicsa ppoHT BozjeiicTua. Ckopee BCero, 3T0 IMEHHO
napaboIonyi, OKAUMIISIOIUNA BCAKHE AIMKATbHBIE CTPYKTYPBI, a
B€JIb B pACCMATPUBAEMBIX CJIydasix MbI, BEPOSITHO, IMEEM JIEJIO C Te-
KYIIIM BBEPX OCOOBIM IIOTOKOM NCUXUUECKOU IHepeuu — TTIOTOKOM MO-
JINTB 1 HaJIexk1, OOpaIéHHbIX BBBICH — K bory... IToTok, Bo3amoxkHO,
asoitHOM. IIpexe Bcero, 3To pronap! TOH re0aKTUBHOM 30HBI, HA
KOTOPOM HE CJIYYaifHO ycTaHOBJIEH XpaM. OHM U3-110J] 3eMJIU yCTpe-
MJITIOTCS K HeOy. A Ha MX IIyTH, YCUIMBasi, TPAaHC(OPMHUPYS UX, CTa-
BATCS JIIOJbMU CTE€HbI U KYITOJIA, JaObl CKOHIIEHTPHUPOBATH Ty MOIIb
U C MOJBOAMU CBOUMU II€PEAATH Jaiblle — B KocMoc. (CxonHble
MBICJIM BBICKA3bIBAIOTCA, Hanmpumep, B kuure: I[llysaroéa O.11.
Hemurenpras sneprusa nupamus. CII6., Hesckuit mpocrext, 2001.)

IToBepne ecth Ha Pycu, 4To KOJIOKOJIA TBOPAT MY3bIKY, COEM-
HsIomyIo HeGeca ¢ 3emwtéo. B Poccun HbIHYE JIBIOT yTepsSHHbIE
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Puc. 8.3. PaznnyHble Kynosb-
Hble (DOPMbl C 3IEMeHTaMm
KaycTuk: &) ckeneT paguons-
puu; 6) Kapkac Kynona npaso-
cnaBHoro xpama; B8) Jlaxop,
Kynon

Puc. 8.4. Xpam Xpucta Cnacutens (a) u
Tapx-Maxan (6)
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©0a30BbIN KBagpaT
napabonsl 2p x2p
(p — bokabHbIN

napametp: /

abpwic kynona
napabona
KaycTvka
thokanbHas n1HMsA

Puc. 8.5 a. XapakTepHbi BapunaHT coBmeLle-  Puc. 8.5 6. Mpocbunb KynosbHOM HacTu
HUs abpurca NYKOBMYHOMO Kynosa ¢ KaycTukon  Cnaco-MpeobpaxeHckoro cobopa (1152—
napabonsbl 1157 rr.) B Mepescnaene-3anecckom

KOJIOKOJIA U BOCCO3/IAIOT U3 PYUH XPaMbl. 3arOpalOTCS UX CBEYH,
paayioTcs g0, 160 Bepa B CUJIbI Beicimue BauBaeTcs B cep/ia
yepes POJHYIO, IPUBBIYHYIO UM BEPY, a 3HAUUT — U Yepe3 KyIoJa.
Popwma xe nx npunuia u3 ganékoir Maaun. CymecTByeT MHeHHe,
yro cuMBos Codpun-MyapocTu ecTh «IyKOBUIIA» PYCCKUX COOO-
POB. Yike s/l Ha BCIO CTATh KyIloJIa, HAYUHAs OT CAMOU BEPIIH-
HBI KpecTa, MbI OyATO OINYIIA€M U B CAMOM JeJi€ HUCXOISAIIMNI
cBepxy noTtok. /laske ¢pu3nIecku, 3TO U3BECTHO, BOTHYTHIE I10-
BEPXHOCTHU, B JAHHOM CJIy4Yae — IINNIVICH, YCTPAaHSAIOT BCIKUE
yAapHbI€ BOJIHBI BCTPEYHOTO T€UEHMs (HAJ0 AyMaTh — HE TOJbKO
BOJJHOTO MJIA BO3/yIIHOTO).

Ha pucynkax 8.3-8.7 npeacrasieHa TPAaKTOBKA PA3IMYHbIX KY-
MOJIBHBIX (POPM KAK KayCTHK MeTarapaboJi, B3ABIMAIONIUXCS Ha
IPOCTPAHCTBOM KyJIBTOBOT'O COOPYKE€HHS U KaK ObI IPUKPBIBAO-
IMHX, 00EPETAONUX [[EHTPATbHbIE UX YaCTH. bbLIN NPUBJICUYEHBI
1300paKEeHUsI IPABOCIABHBIX XpaMoB (puc. 8.5a, 6), xemuyxu-
HBl MHJI0-UCJAMCKOM apxuTekTypsl — Tamx-Maxana (puc. 8.46),
AepeBsHHBIX mocTpoek Anonun u Kuras (puc. 8.6), npeBHux 6yu-
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Puc. 8.6. a) Cxema. 6) [lepeBsHHas nocTpowika spycHoro Tmna (AnoHus, Hapa, naroaa
MOHaCTbIps Xoptoasun). [lepeBsaHHble NocTporikn Kutas: B) — spycHoro Tvna (LLaHxai,
naroga JIyHr Xya); r) = 3aibHoro Tuna (NpoBuHLMA XyHaHb, BOMbLLION XpaM y CBALLEHHOM
ropbl XeHr) [16]

JAUCTCKUX XpaMoB U cTyn B I0Oro-Bocrounoii Azunu — B bupwme, Jla-
oce [16] (puc. 8.7a-0).

CenuajnuCcTh-apXUTEKTOPbl OTMEYAIOT, YTO «IAPMOHU3UPO-
BAaHHBIE U IPONOPLUOHUPOBAHHBIE T'€OMETPUUYECKUE ITOCTPO-
€HUs, CAeJaHHbIe Ha 6a3e reHepaIbHOro IuaHa ropoja Ilarana B
bupwme, B kKakoii-TO cTeneHN OOBACHAIOT TO OUIyIIEHNUE FAPMOHUU
1 KPacoOTBI TOPOJIAa, KOTOPOE MCHBITBIBAET €r0 IOCETUTEIb>. bup-
MaHCKUe «apXuTeKTopbl XI Beka o61ajanim, KOHEYHO, 3aMeYaTe b
HOU IPO30PJIUBOCTBIO U UHTYUILIMEN, OIIPENEIUB YKE B TO BPEMS
IPAHUIBI OYAyIIEro ropojia U MaciiTad ero coopyxeHuii» [16].
Onn «onepuposamm ITaranom (c ero 14-10 KpynmHBIMI KOMILIEKCA-
MH) KaK €IMHBIM OPTaHU3MOM, KOTOPBIH MOXHO OBLIO 0003pETh
I[EJIMKOM, HECMOTPS Ha €T0 KOJIOCCAJIbHbIE pa3Mepbl. MecTo, 3a-
HUMaeMO€ TOPOJIOM B U3JydruHe Morydeil peku Mpasaau, 1o cBo-
eMy pesbedy HallOMHUHAeT TUTaHTCcKoe ommofle <...> I[Ipocrpan-
cTBeHHas KoMnozunus Ilarana, mocTpoeHHast Ha CJIOKHBIX 3aKO-
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Puc. 8.7 a, 6. MaraH. LleHTpryeckme xpambl: @ = AHaHaa; 6 — [xammasHoxu [16]

HOMEPHOCTAX 3PUTEJbHOIO BOCHPUATUA MHOTI'O3JEMEHTHON CU-
CTEMBI, COCTOSIEN N3 CBOOOJHO PAacCTaBJICHHBIX 3JAHUN U aH-
cambseii, He MMEET PaBHBIX B MUPOBOH TIPaZiOCTPOUTENBHOM
IPAKTUKE IO CBOMM MaCIITabaM U 110 CUCTEME OPraHU3alUH ITPO-
cTpaHcTBa. <...> Kak u Ha Pycu, B bupme B coBepmeHncTse Biase-
JIN UCKYCCTBOM TOYHOM ITOCTAHOBKH OE€JIBIX U 3/1aTOINIABBIX Xpa-
MOB U PE3HBIX JIEPEBAHHBIX NIATPOB UMEHHO TaM, IJl€ UM 1 HaJIe-
JKaJIO CTOATH Ha IPOCTOPAX MOJIEU U Cpein 3€JIEHU POIIl U CAJ[0B.
<..> Emé B 80-x rogax XIX Beka OJJMH U3 NEPBLIX PYCCKUX ITyTe-
mecTBeHHUKOB 110 bupme M.I1.Munaes oTMeTHs yIUBUTEIbHOE
cxoxactBo bupmsl ¢ Poccueti» [16].

3aMedyeHHad €mE JABHO IEPEKIMYKA aAPXUTEKTYPHBIX 4YEPT
CTOJIb JAIEKUX JIPYT OT JIpyra XpaMOBBIX COOPYKE€HMI ONpeaeICH-
HO BBISIBJIIETCA M B HAIIMX F'€OMETPUYECKUX MOCTPOEHUSAX KayC-
THUK — 20pHCOB HaBEPIIUI XpaMoOB — 1 uX napa6on. Ilpuuém, He-
B3 pasi HA HEKOTOPYIO HEMUHYEMYIO ITOTPENTHOCTD IPU HaJIOKEHU N
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Puc. 8.7 r. [lepeBsHHOe 3044eCTBO BrpMbl. MoHacTbipb CanuH (BTopas nosnosuHa XIX B.).
MbATTa — ApPyCHas KpoBMs M CMCTEMa HaBECHOrO Pe3HOro OpHameHTa 34aHun [16]

KayCTUKH U BTOpslEed el (poKaJbHON JMHUU Ha IPOPUILHOE
n300pakeHne BePXHEH 4acTy Xpama.

Kaxkosbl o6mue 3akonHomepHocTH? «KimoB» kaycTukn (kak Ha-
nbosiee IPKOE JJake B ONTUYECKOM CMBICIE MECTO KayCTUKHU) MBI
COBMEIATH C JAE€TATbIO HABEPIINA, KaK IIPABUJIO, B BUJE Mapa, U
BIIPSIMb COOMPAIOIIETO U OTPAKAIONIETO Jyun peanbHoro ComHma
Ha SICHOM Hebe. JTo TeM OoJiee NMPaBOMEPHO, YTO HMEHHO
«KJIIOB» KayCTUKU OyIET COBMEIEH C IEHTPOM HalIel IUTAaHETHOM
cuctembl — CoJIHIIEM, KOTAa MBI CTAaHEM COIIOCTABJSATH OTHOCU-
TEJIbHbIE PACTIONOXKEHNS, C OZHOU CTOPOHBDI, IUIAHET, a C APYTOM —
0CoObIe TOYKHU NMApabOoJIbl U KayCTUKH (cM. paszgen 10).

basosblii kBajpar mapabonnl (cM. paszen 9), oTMedaromuit
P BAXHBIX TOUEK €€ U KAayCTHKH, (PUKCUPYIOIHUI UX PasMepbl
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Pnc. 8.7 e. Xunuwe u3
MECTHbIX CTPOUTENbHbBIX Ma-
Tepuanos xwutenen JlaTH-
ckor Amepukin. KoHCTpyk-
TMBHaf Cxema Xuiuuia
Xutenen BeHecyanbl [25]

Puc. 8.7 4. Ctynbl MaraHa; | — pa3suTre Gopmsl;
Il = 3BonOUMA BeHYatoLLer YacTn [16]

Puc. 8.7 x. OnbITbl C MbInb-
HbIMK My3bIpAMU. [lonckn
dOopMbl 1 pPa3MepoB rnas-
HbIX MeTenb B cCeT4aTbixX
KOHCTpyKUmMAX [25]

Puc. 8.8. TununyHble NepecTporkM KayCTUK Ha MNockocTy [3]
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1 UMEIOIUI CTOPOHY, PAaBHYIO JUIMHE YABOECHHOI'O (POKAIBHOTO
napameTpa napabossl (2p), TpaKTUYECKH BCETAA KOHTPOIUPYET
JIMHEWHBIE pa3Mepbl COOPYKEHHS B €rO IEHTPAIBHON YacTu (cM.
puc. 8.7 a—¢), Hanpumep, pa3mep 6apabaHa MOJ KYIOJOM. ITO
KOCBEHHO MOXET YKa3bIBaTh HA peaJbHOe IIOCTOSHHOE IPUCYT-
CTBHE HAJI XPaMOM napaborouda 6030eicmeus, TO €CTb HEKOTOPOTO
IIOTOKA, HAIPABJIEHHOT'O BBEPX M IOJIE€PKAHHOTO KOHCTPYKIIH-
el KyJ1pTOoBOrO 3maHus. bosee Toro, camble nepudepudeckue
€ro YacTH, 110 CYTU — MECTa 3aBEPUICHHUSI OCHOBHOI'O 06bEMa, OT-
MEYeHbI TOHU crnenuduyeckon, obmeil 061acThio MapaboJbl U
KayCTUKH, B KOTOPOI BETBU KAyCTUKU U (POKAJILHOU JTMHHUU
«IPOMIAIOTCS» C BETBAMU IapabOJIbl U «HABCET/[a» U3 HEE YXOJIAT.

C Touku 3penus xe ycrpoiicrsa CoIHEUYHON CUCTEMBI, YTO
COBEPIIEHHO 3aM€YaTeJIbHO, 3TO JJOCTATOYHO NIMPOKUNA paiioH
nosica acrepousios(!) mexay Mapcom un IOnurepom (cm. pas-
zex 10); 1 OH COOTBETCTBYET TOKE HEKOEMY KOHITY — B JAHHOM
caydae BHyTpeHHeN o6sacTu COJTHEUYHOM CUCTEMBI C Y€ ThIPbMS
HeOOJBIINMHA 3€MHOIOAOOHBIMU ILIAHETAMM, HAXOASIIMICS
cpaBHUTENBHO Heganeko oT Connna — Mepkypuewm, Benepoi,
3emnéit u Mapcowm.

TakyM 06pa3oM, MOXKHO YBEPEHHO CKa3aTh, YTO HAJ| CAKPAJIb-
HBIMU cTpoeHusaMHU EBpasun, Azuu, Ja 1 BO BCéM MUpe, €CJIN UX
KyIIOJIa BTOPAT 3HAKOMOMY HaM «JIYKOBUYHOMY» a0 PHCY, JOJKHBI
BCET/Ia IPUCYTCTBOBATb YCTPEMIEHHBIE K HEOy IIOTOKM, HaBep-
HOE, IIeJIbIX KOMIUIEKCOB TOHKHUX 3HEPrUi, UAYIUX OT 3€MJU B
JAaHHOM MECTE U YCUJIEHHBIX JIOACKUM XPAMOBBIM PUTYaJIOM, 00-
pPaméHHBIM TOXe K HeOy. Bo mcruny, Kyrnosa HeGeCcHbIE XPaMOB,
11apaboJIOBUAHBIE, HEBU/IMMbIE OTMEYAIOT, BEHYAIOT U HECJIBIII-
HO 3By4YaT BO MHOTUX I'€OAKTUBHBIX 30HaX IUTAaHETHI. JTO €€ obe-
pEeru, TPAHCJAATOPDI )KU3HU, HO, KOHEYHO, U BHEMJIOIINE MUPY
«YCTPOUCTBA».

VMHTYUTUBHO U 4YyBCTBYS OOLNIHOCTH 3aKOHOB IPUPOJBI, B
pesyibTraTe JU JOJTOr0 M IPHUCTAIBHOTO HAOIIOAEHUS, JUOO
HCIIOJIB3ysl IIepeJaBaeMoe M3 IIOKOJIEHUSI B IIOKOJIEHHE
COKPOBEHHOE€ 3HAHHE O €JUHBIX 3aKOHAX MUPOYCTPOHCTBA —
MIOBCIOly B PAa3HBIX KOHIAX CBETA IPOSIBIAIO CeOsl BBICOKOE
3HaHUE J[PEBHUX.



9. FTapMOHMSA TPpMegUHCTBA — Napabonbl,
eé KayCTUKn n poKanbHOW IMHUUN

PyHKIMOHATbHAA CBA3b JTIOOOH IIaJKOIl KPUBOH (IIOBEPXHO-
CTH) € €€ OTOOPAXKEHUSAMH, HAIIPUMEpP, KAyCTUKON U (POKAIBHOMI
JUHUEH (IOBEPXHOCTBIO), BLICTPAUBAET ONPeeTEHHBINA OPSIOK,
rEOMETPHIO MEXKJYy HEKMM COOTBETCTBYIOMIMM (PPOHTOM BO3JEH-
CTBUSI, C OTHON CTOPOHBI, U TAPOH PE3yIBTUPYIONINX OTBETHBIX SIB-
JeHui — ¢ apyroi. to GOKyCUpOBKA BO3AECUCTBUS, a Ha BABOE
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Puc. 9.1. XapakTepHble TOYKM 1 NIMHUM Napabosbl, € KayCTuKmM 1 PoKanbHOW NUHUM
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Mepkypuit

ConHue
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Punc. 9.2. ba3osbin kBagpaT napabosbl

GOJIbIIIEM PACCTOSIHUU — «BBLKUTAHUE», JJA)KE PA3PYIIEHUE BJOJb
HEKUX TPAeKTOPUI TOU CPEABI, YTO OXBaU€HA q)pOHTOM. Tak oxua
MIPpUYHMHA IOPOXKAAET OJHOBPEMEHHO Iapy 3aMETHBIX CJI€CTBUH —
MPOUCXOIUT OUypKAIMs IIPOIECCca, €T0 pa3BOEHUE.
PaccmoTpuM 0CO6EHHOCTU B3aUMOCBA3M 3TUX TPEX (PyHKIMI
(KpUBBIX), UX CONPSDKEHME B HAUG0JIee YHUBEPCATBHOM, OOIIEM U
PacupoCTpaHEHHOM BapHaHTE — IS MapaboJIbl, €€ KayCTUKH, TO
€CThb MOJIYKyOud4ecKoi mapa6osl, 1 e¢é xe (poKaTbHOH JIMHIA
(cooTBeTCTByIOIME YpaBHEHUs NPUBEJEHDbI Ha c. 9, 21, 36; puc.
9.1-9.3). IToHATHO, YTO UMEHHO JUIsl JAHHOT'O TPUO KPUBBIX, 6a3u-
pyonuxca Ha nmapadose Kak KpUBOW, MHBApHMAHTHOM IIPOCTPAH-
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CTBEHHOMY MacIITady, — 3aKOHOMEPHOCTH (PyHJaMEHTAJIbHBI U He-
3aBUCHUMBI OT pa3MepoB. HamomMmHuM, 4TO BeMYnHA Tak Ha3bIBae-
MOTO (POKUIBHOTO ITapaMeTpa apaboJIbl p TOJTBKO U CJAYKUT B JaH-
HOM CJIy9ae MEPHJIOM aGCOJIOTHBIX PACCTOSTHUI.

VikaxkeM BaXKHEUIINe MO3UIUH Ha KPUBBIX (Tadu. 9.1).

IIpexne Bcero, 3TO 6a306vlil K6adpam cO CTOPOHAMU JUIMHOM 2p.
/lBe ero coceHMEe CUMMETPUYHBIE BEPIINHBI HAXOAATCS HA Iapa-
6ome! (P[p; p/2] u P'[-p; p/2] ), a iBe apyrue — Ha BETBSIX KAyCTHU-
xu (K'[-p; 2,5p] u K[p; 2,5p]. Llentp xaapara (F[0; 1,5p]) - a0
repecedyeHue JByX BeTBell (POKIbHOM JIMHUM, Y€l «OyTOH» ITOKO-
UTCA Ha OCHOBAHUU KBajpara, B cepeaune (F, [0; p/2]). «Kmos»
KAayCTHUKHU PACIOJIOKEH BHYTPHU «OyTOHA» HAa CEPEJNHE €O JUINHDI
(K, [0; p)).

BerBu ¢oxanbHON JMHUU IEPECEKAIOT BEPXHEE OCHOBAHUE
ksazgpara (N, [-p A2 2,5p] u N, [pA2; 2,5p] neckonbko ke K
OCU CUMMETPHH (OCH y), HEXKETU BETBU KAYCTUKH — IPUMEPHO HA
TpeTh (POKIBHOro nmapamerpa. M aTo paccTosiHue MoCTeneHHO
YBEJIMUUBAETCS 110 MEpE MPOJABIKEHMS K BETBSAM IIapaOOJIbl U BbI-
X0Ja U3 Heé; HO B Ipejiesie, Ha 6€CKOHEYHOCTH, CAMO OHO HEOTpa-
HUYEHHO He PACTET, 2 CTPEMUTCS K CPABHUTEIBHO HEGOIBINOI Be-
JamduHe, npuMepHo Ha 6% mnpeBocxoasmell (OKAIBHBIN Mapa-
METP BJOJb yIIKalbl. To ecTb BeTBU (POKATBbHOU JMHUU U PACIO-
JIOKEHHOU 1O/l HEel KayCTUKM Ha JJOCTATOYHO OOJIbIIOM PaCCTOs-
HUU OT apaGoJIbl BBINISAAT IOYTH CIUBIIMMUCS B OJHY JTHHHUIO?.

Ha BpIxoe 13 mapa6osbpl KOOPAMHATHI TOUYEK €€ IepecedeHus,
COOTBETCTBEHHO, C KAyCTUKON 1 (DOKAIBHON JMHUEN CJIeyIOoIe:
ITK = N_[2py3 ; 4p] u IIK = N, [-2p2 ; 4p]; IT' @ [3p; 4,5p] n
[P [-3p; 4,5p].

OTMeTHM TpHU XapakTepHBbIE CBOMCTBA TApaboJIbl, €€ KayCTUKU
1 (pOKATLHON TUHUM.

I. Hopmasb mapa6o.ib!l (epreHauKyIsap K Hell B HEKOTOPOH eé
TOYKE) OTCEKAET OT IVIABHOW OCU OTPE30K’, PABHBIN OpAMHATE

' B kBappaTHbIX CKOOKaXx ykasaHbl KOOPAMHATbI, COOTBETCTBEHHO, BAOSb OCU X U ).

2 [ins hMKCMPOBaHHOTO 3HaYeHNs apryMeHTa X,/p MeeM npu 6eckoHeYHO BOoMbLLNX Be-
NMHUHaX PABEHCTBO 3HAYEHW Y/D: Y, /Y, = (2/3)22= 1,06. Ha 6eckoredHocT (y > p) ypa-
BHEHWe KaycTukn: y? = 3,375 px?, poKanbHON NMNHUK: ¥ = 4pX°2.

3 COOTBETCTBy}OLLI,I/Ie TO4YKN Ha OCK yo6o3HaqaeM Ha PUCYyHKax C MHOEKCOM «O».
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YpaH

-

4px2.

hy/p

25+

p+3p/3x3)2,
dokanbHas nunua:(y,— p/2)*= 2p(y,— p/2) + P?(y,— p/2)

Mpw y/p —> oo

27px?/8,
= 4px?

3 ~
3 ~

Mapabona: y= x?/2p,
€€ KayCTuKa: y,

Y
Yo

3TOU TOYKH HapaboJIbl IUIIOC BeJTUYNHA (POKAIBHOTO ITapaMeTpa:
. Y, =Vt P
z ITO MaéT BO3MOXKHOCTD OBICTPO IPOBECTU HOPMAJb K JIIOOOM
0 TOYKE MapadOoJIbL.

II. OpannaTa 1060¥ TOYKU KAyCTUKHA OTHOCUTENIBHO €€ TOUKHU
BO3BpaTa («KJII0Ba») BTPoe 6ojiee OPAUHATBI COOTBETCTBYIOMIEH
TOYKH MapaboJIbl (B CPABHEHUH C OPJUHATON €€ BEpIINHBI):

Ay = 39y

III. OpaunaTta M1060¥ TOUKN POKATHLHOU JUHUU OTHOCUTEIIb-
HO TOYKU BO3BpaTa KayCTUKU BJBOe 00Jie€ OPAMHATHI COOTBET-
CTByIOIEHl TOYKU Iapabosbl (B CPaBHEHUH C €€ BEPIIMHON) 6e3
ITOJIOBUHBI JITUHBI (DOKATHHOTO ITapaMeTpa:

Ayg =2y, p/2.

YkaxeM Tenepb KOHKPETHBbIE TPOWHBIE IOCIEAOBATEIbHbIE
CONPSIKEHUsI TOUEK JUIA — HapaboJibl, €€ (POKaTLHOM TMHUH U KayC-
tuky. Kak ecin 661 MBI C1€10BAIN OT HEKOTOPOM TOUKHU IAapaboJIbl
BJIOJIb €€ HOPMaJIA IO OTPaKEHHOMY Y3KOMY ITy4KY CBETA, IIOIAJast
BHauasIe B TOUKY (POKyca Ha (DOKAILHOM TMHUU (Ha TIOJOBUHE PAJH-
yca KPUBHU3HBI IapaboJIbl), a IOTOM U HA KAyCTHKY (B CaM IIEHTP
KPHUBU3HBI IaPabOJIbI), TAE 3TOT IMyYOK KACAETCS KAYCTUKH.

Bot BakHelmue conpsKEHHbIE TOUKA U UX CBOMCTBA!

1) P> F K (wm P’ - F- K), To ecTb u3o6paskenue 6eckoHed-
HO YJAJIEHHOTO TOYEYHOIO MCTOYHMKA CBETA, OTPA)XKEHHOE OT
Touku mapa6osst P (wm P’) B BepuiuHe HUKXHETO OCHOBaHUs 6a-
30BOTO KBaJpaTa, (POKycUpyeTcs B y3ie «oyroHa» (F), u ero Bexy-
MU JIyd BBICBEYMBAET, OTMEYAET KAYCTHKY yXK€ B BEPIIMHE Ha
BepxHeii cropone 6azosoro kBajpara K (umm K).

2) N- N(p' - NK' (umu N - N,— N,), To ecTb u3o6paxxeHue aa-
JIEKOTO TOYEYHOTIO MCTOYHHUKA CBETA, OTPAKEHHOE OT TOYKU Ia-
pa6osnr N (i N '), HAXOJAIIENCS Ha yPOBHE «KJII0OBa» KAYCTHKH
K,, poxycupyercs B Touke N, (nim N,) Ha BEpXHEH CTOPOHE KBa-
ApaTa, ¥ BeJyIINi JIyd OT UICTOYHHKA CKOJIB3UT KACATEJIBHO K KayC-
TUKe B TOuKe €€ BbIXOJAa 3a npejessl napaboust [IK = N, (mwm
II'K=N,).

3) AnanornyHas 1 6JU3Kas TOYKA BbIXOJAa POKAILHOU JIMHUMN
3a npesebl napabonst 11 @ (wn [1®°) sasercs GoKkycoM myuka
JIyde, epreHuKy/IIpHOro Iapaboie B €€ OJHOU 3HAUMMOH eé
Touke B [2p; 2p] (nmu B'[-2p; 2p]). [Ipnuém conpsizxénnas Touka

acreponaos

9}
3
o
c

0,8 a.e.
e B - fOnutep

x/p

Puc. 9.3. OcobeHHOCTM B3aMMOCBA3N TPEX DYHKUMI (KpMBbIX) — napaborbl, eé kaycTukm (nonykybuyeckon napabosbl) v eé

dokansHoM InHUK (cM.Takxe puc. 9.11 9.2)

20

15

10

—10

=15

—20
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Ha KayCTHKe (yKe 3a IpejesaMd IapaboJibl) MMeeT HeOe3bIHTe-
pecHbIE, TOKE CTPOTO IEeJOUUCJIEHHbIe KoopauHate: B, [8p; 7p]
(wmm B, [-8p; 7p]).

4) Hopmamu K JByM MapHbIM ToukaM napa6osisl Bu B’ nepece-
KalOTCsI Ha OCH ) B TOUKe B, UMeIoImel 11eT0YNCIeHHOE 3HaYeHIEe
y/p, paBroe TpéMm (B, [0; 3p]). Hopmaun ke k Toukam Nu N me-
PECeKaloTCs Ha OCH ) B TOUKe N, CO 3HAYEHHUEM )/, PABHBIM JIBYM.

5) ITo-cBoeMy HETPUBHAIBLHON CUTyallUEH SBJISAETCS TO, YTO
IEePIEHANKYIAPY K mapadosie B ToUKe P, TO €CTh NPOJOIKEHHUIO
Jyda PFK’ (3T0 puaronaab 6a3oBOTO KBaApaTa), IPUHAJJIEKUAT
u Touka [1®" - mepeceyenue mapabosbl ¢ GoKaTbHON TUHUEIH.
Tax 4TO yeThIpe y37T0Bbl€ TOUYKH HAXOJATCSA HA OJHOU IPAMOM:
PFK'TI®" (wnmu P FKIT ).

Takum o6pa3oM, IEHTPOM 6a30BOTO KBaApaTa 2p x 2p CIYKHUT
camorepecedyeHre AByX (POKaJIbHBIX BETBEH, a CaM OH ITOKOUTCS
HA IIape CUMMETPUYHBIX TOUEK I1apaboJIbl HEJAIEKO OT €€ BEepIIH-
HBI (Ha ypOBHE OCHOBaHUSA «OyTOHA» (DOKAJIBLHON JIMHUH) — HA Pac-
CTOSIHMU p/2, a €ro BEPXHUE BEPIIMHBI IPUHAMIEKAT KAyCTUKE.
ATHU JIBE TOYKU YETKO Y HAIVISITHO CBSI3aHBI C TOYKAMH BBIXOJIA Be-
TBeH (POKAIBHON JMHUU 3a IPEAEJIbl IapaboJIbl — HA PACCTOSHUN
4,5 p BIOL OCU CUMMETPUH Y.

6) s o6enx BeTBEH KAyCTHUKH (BOOOINE TOBOPS, HE TOJBKO
NpHUHAIeXKAIel napabose, HO U J000H IMaAKONH KPUBOI) MOX-
HO IPOCJIEUTD ONPENEJEHHBIN JUCKPETHBIN PAJ KacaTeJIbHbIX
(HOpMasIell K UCXOHOU KPUBOM), KOTOPBIE CTPOSITCA IO TaKOMY
npuniuny (puc. 9.4): kacareabHasi, IOIyCTUM, JeBoit BeTBU (K))
ynupaercs B ipasyio BeTBb (K,), kacaTenbHas B Touke K, ynupaet-
CAl B JIEBYIO BETBb, HUKE TOUYKM K|, — B Touky K, u T.1. (HeuéTHas
HyMepaIus — cJeBa, Y€THad — crpasa). B urore, ¢4 Touka K, npu
i, CTpeMAImeMcs K 6€CKOHEYHOCTH, ACUMIITOTUYECKH U, KCTATH,
OY€Hb OBICTPO MEPEXOAUT B TOUKY Bo3Bparta Kayctuku (K,). Hazo-
BEM BCE 3THU TOUKU MOUKAMU « COCKAADIbLIBANUSL» , MO0 KacaTeTbHbIE,
HAIIPAaBJIEHHBbIE OT HUX BHU3, 9KBUBAICHTHBI TPACKTOPHSAM HEKHUX
YCJIOBHBIX T€JI, CKATBIBAIOIUXCS IO KACATEJbHBIM B «BOPOHKY»
KAayCTHKU, B KOTOPOU «KJIOB» CIYKHT CBOCOOPA3HBIM IPUTSATU-
BAIOIUM IEHTPOM-aTTPakTOpoM. IIpnuém «ymapbl» O BBIIYKJIbIE
BETBU SIBJISIOTCS] «HEYIPYTUMU» U MPOUCXOJAT OTHIONb HE B Ipa-
BUTAI[IOHHOM I10JI€ — BOOOIIIE HU B KAKOM; IIPOCTO UMEETCS HEeKasl
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HavdaJabHasg CKOPOCTb BJOJIb KACATE€JbHONW HaBEPXY OJHOH M3 Be-
TBE, YTO U IPUBOJMT K IIEPECKOKAM C BETBU Ha BEeTBb. i1 TOUEK
«COCKAJIb3bIBAHUSA» Mbl IOJYYUJIU CJEAyIollee BbIpaskeHUE:
Ay, = 4Ayy..,» tae Ku K| TpUHAUIEkKaT COCEJTHUM BETBAM HOIYKY-
Omdeckoii mapaboJIbl, TO €CTh KayCTHUKE Imapabosbl. Tak uTo ypo-
BEHb OTHOCHUTEJIBHO «KJIOBa» KAYCTUKU COCEJHHUX TOYEK «CO-
CKJIb3BIBAHUSI» OKA3bIBAETCS BYETBEPO OTIMYAIOMMUMCA. IJTHU
YPOBHH, 3aBUCSIINE JHUIIb OT (DOPMBI KPUBBIX U ITOJOKEHUS Ha-
YaJIbHOU TOYKU «COCKAJIb3BbIBAHUS», MOTYT OBITh CBO€OOPA3HBIMU
SJUTHBIMU YPOBHAMM U, KAK OKQKETCS, TAKOBBIMU U ABJISAIOTC.

OTaenbHO OCTAHOBUMCS Ha COOTHONIEHUM OPJMHAT T€X TOUEK
1apaboJIbl, KOTOPbIE CONPSIKEHDI C KAYCTUKOH, TO €CTh C TOYKaMU
«COCKaJIb3bIBAHMUS» HA KAyCTUKE. DTO TOUYKH «COCKAIb3bIBAHUS»
AU mapa6ospl. Kak Mbl paHbIe yCTAaHOBUIM, IPEBBINIEHUE OPJIU-
HATBI JTIOOOH TOYKU KayCTUKH HaJ €€ TOYKOH BO3BpaTa SBJISETCH
YTPOEHHOI OPAMHATON TOM TOUKHU NapaboJIbl, OTKY/Aa BO3BOAUTCS
NEPIEHANKYIAP A0 KaCaHUs C KayCTUKOMN (Synz_ = Ayg). A Tak Kax
Ay, = 4Ayy .., TO CIPABEATUBO COOTHOIIEHUE!

Vi /ynm = AyKi /Ame =4,
AQHAJIOTUYHOE U I mapabosbl (€€ opAWHAT), W JIS KayCTUKU
(mpupameHnuii opaunar). Korza e paccMaTpuBaloTCa TOUKHU «CO-
CKIb3BIBAHUS» JIUIIb HA OJHOI U3 BETBEH (J€BOI JINOO MpaBoil),
ynCa0BOM KodunmeHT paseH He 4, a 16.

7) Tenepp 06paTUMCSI K FEOMETPUN B3AUMHOTO PACIOJIOKEHUS
TPEX PacCMATPUBAEMBIX KPUBBIX, TAK WJIM MHAYE CBSI3AaHHOU C M-
CJIOM 30JI0TOTO OTHOIIEHMHS, U TAKUX CJIy9aeB I mapadoJIbl JO-
CTAaTOYHOE KOJTHMYECTBO.

1. Orpesox OP (wrmu OP’), coeauHsonuii BepIHy napaboibl
1 HIDKHIOIO BEPIINHY 6a30BOTO KBa/IPaTa, SABJISIETCS JUArOHAIBIO B
KJIACCUYECKOM «30JI0TOM» IIPSIMOYT'OJbHHUKE, UMEIOIEM CTOPOHBI,
OTHOCSIIIMECS KaK 1: 2, UMeHHO:

OP (OP' )=\5 /2 =® -0,5 =~ 1,118, tne ® = (1+5) /2=1,618... -
YHCJIO 30JI0TOTO OTHOIIEHUS (CEUeHUs).

AHaJIOTUYHBIX IPAMOYTOJbHUKOB, IPUUYEM TeX K€ pa3MepoB
(px p/2), BCTpOEHO CILIONIHBIM OOPa30M B 6A30BBIN KBAPAT — BO-
ceMb; oTpe3ok K, P (1 KOP'), NPUHAJIEKAMUNA €IMHON JTMHUN
B'KUP (o BKOP'), — TOXe (PAKTUYECKH JUArOHAIb TAKOTO IPSi-
MOYTOJIbHUKA.

i+1?
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2. MOKHO paccMaTpuBaTh U «30/10Toi» pom6 OP' K, P, cocros-
MU U3 4-X TPAMOYTOJIbHBIX «30J0TBIX» TPEYTrOJIBHUKOB (C KaTeTa-
mu 1:2), Kask/plit co cropoHoii, pasHoit (V5 /2)p. Baosb ocu cum-
METPHUU MapPadoJibl BOOOIE BBICTPAMBAETCS BO3PACTAIOMAS II0O-
CJIEIOBATEIBHOCTD IMOJOOHBIX JAPYT APYTY «30JOTBIX» POMOOB,
ONMPAIONINXCS BEPIIMHAMU HA BETBH IMapaboJibl M CONpPHKa-
CAIOIMXCSA CBOMMHM TYIIBIMU BEPHIMHAMU HA ocH Y. JITuHBI cTO-
POH 3THUX «30JOTBIX» POMOOB COOTBETCTBYIOT CJEAYyIOIEl reo-
MeTpuueckoit mporpeccuir: 5,2, 245/2, 35/2, ... n\5/2 (wm
n(® - 0,5)... 1 Toxpko oxHa U3 XOpJ NapaboJIbI (B'BOB(D 15007
BBOB(D'), CJIOK€HHAsI U3 CTOPOH JIBYX COCEJHUX POMOOB, ABIAETCS
OHOBPEMEHHO U HOPMATBIO mapaost (B T. B  wiu B).

3. Touxa mapa6osst [1[p5; 2,5p] (wru IT[-p~5; 2,5p]), Haxo-
JAIMAsICS HA YPOBHE BEPXHEN CTOPOHBI 6a30BOTO KBAJpaTa, yAaje-
Ha BJIOJIb OCH X OT BEPIIUHBI TAPaGOJIbl HA BETMUHHY p/5, CBA3aH-
HYIO C YHCJIOM 30JI0TOI'O OTHOIIEHHSI.

4. «3onoroit» Toukoit kaycruku V. [0,769 p; 2,259 p] (mmm
V./[-0,769 p; 2,259 p] MBI Ha3BaIM TAKYIO, i€ KACATEIbHAS KAyC-
THKU HAKJIOHEHA K IIABHOM OCH () MO OCTPBIM YITIOM APEBOBUJ:-
HOTrO («30JI0TOTO») BETBJIEHUs:

v=180°-137,5° = 42,49° ~ 42,5°.

(MImMeHHO Tak B CpefHEM HAKJIOHEHA PACTUTEJbHASl BETBb IIO
OTHONIIEHUIO K €€ Hecylel, 60J1ee TOJCTOM BETBU; 3TO HAOII0AAeT-
Cs1 TIOBCIOJly B MUPE PACTEHUN, A TAKXKE B MUPE JKUBOTHBIX, KOT/A
paccMaTpUBaIOT KOCTHBIE CTPYKTYPBI, IIEPhS U T.J. — BOOOIIE JIIO-
Oble BETBAIMMECS OOPA30BAHUSA, BKIIOYAS U pesibed 3eMHOH Io-
BEPXHOCTH.) YKa3aHHAs TOYKA PACIOJIOXKEHA BHYTPU 6Aa30BOTO
KBaJ[paTa HEIIOJANEKY OT €ro BepXHel BEpUINHLI. YpaBHEHHE «30-
JIOTOM» KAaCaTeJIbHOU CIEAYIOIIEE:

v,/ p=1,4195+1,0917 x, /p.

5. Ilo amajorum, «30JI0TOH» TOUYKOU (POKATBHOU JIMHUH
G, (i G,) Mbl Ha3Ba/IU TAaKylo, IJie KacaTeabHast (POKaAIbHON
JUHHUU HAKJIOHEHA K OCH y TOXE IOJ «30J0TBIM» yrioMm Y. U
OHAa PACIOJIOXKEHA B OKPECTHOCTH BEPUINHBI KBAJ[paTa, HO yXKe
9yTh BBIIIE, IPUMEPHO HA TOM K€ PACCTOSIHUH OT OCH, YTO U
Touka V,.

"M3BecTHO, 4o ¥ = 180°(5— 2) = 180° (2® —3), cm. ¢. 89.
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Puc. 9.4. Toykm
«COCKanb3blBaHNA»

Ha KaycTuke —
B3aVIMOCBA3aHHbIe
nocnefoBaTesibHble TOYKM
KacaHusa (cxema)

6. B pesysabraTe, NpuMepPHO BJOJIb JUaroHaueil 6a30BOro KBa-
JpaTa oT okpectHocTell Touek Pu P’ Ha mapa6ose npocTupaert-
€A y3Kkas JIMHeHHas 1ojoca, 1o MUPUHE MOYTH COBNAAAIOMAS C
HU30THYTOH II0JIOCOH, OOpa30BAaHHON BETBSIMU KayCTHUKU U o-
KaJIbHOU JTUHUU. JTA U30THYTAs I10J0CA CAUBAETCA C IPAMOJIU-
HEUHON «30JI0TOH», OrPaHUYEHHON KacaTeJIbHbIMHU K KayCTHKE
1 (OKAIBHON JUHAU KAaK Pa3 B paiioHe BEPXHUX BEpIIUH 6a30-
BOTO KBaJpaTa; IMOKUJIAET K€ OHAa O0JACTh BHYTPHU IMapadOJIbI
HECKOJIBKO BBIIIE YXOJAIUX BETBEH KAaYCTUKU U (POKATBHOU JIN-
HuU. B niesioM, 3puma siBHass OpMEHTALMS 3TUX BETBEH BJIOJIb Ha-
IIpaBJIE€HUA JPEBOBUJHOIO — «30JI0TOTO» — BETBJCHUS, IPUUEM
JOCTATOYHO CTPOTOro y BepIIUH KBajgpaTa. OTCIOfa MbI 3aKJIIO-
yaeM, 4YTO €CTE€CTBEHHOE JPEBOBUJHOE BETBJIEHHE B TOYKaX
CBOMX Y3JIOB, NO-BUJUMOMY, CJIE€AYyE€T OIPENETEHHOMY H3THOY
KayCTUKHU ((POKaJIbHON JIMHUM); TaM, B y3JaX, BEPOATHO, TOXeE
MOJKHO JIOKUIM30BaTh €€ OJUH «KJIIOB» KayCTUKHU KaK ITOJYKY-
6uueckoil mapabosbl, U JOLKHO HE3PUMO NPUCYTCTBOBATDL He-
KO€ IOCTOSIHHOE€ BO3JIEUCTBHE — MeTanapabosa TOHKUX BJIML-
HUI B IVIOCKOCTHU OTBETBJIEHUS, YTO, HABEPHOE, U KOHTPOJIUPY-
eT ero poct u passurue (cM. pasgenst 17, 18).

B 3axm0ueHNE MBI XOTUM NOAYEPKHYTD, UTO CYIIECTBYET OCO-
6ast CTPYKTYpHAsl TAPMOHUS MEXAY MapaboIoii U €€ KayCTUKOU 1
(poxanbHOI NMHMEN, onpeseléHHasd ABHAdg U HEsABHAdA TAra K
«30JI0TO» TAPMOHMH, K APEBOBUJIHOMY BETBJIEHHUIO B allUKaJIb-
HOH 4acTH mapadoJIbl, BKIOYAOIEH CIAKEHHBI POCYEPK Kayc-
TUKH U (DOKUIBHON JTUHUU C XaPAKTEPHBIMU «KJIIOBOM» U «OyTO-
HOM>» HEJ]AJIEKO OT €€ BEepPIINHBI.



10. Mapap nnaHeTr

Ceituac camoe BpeMst OOpaTUTBCSA K OTHOCUTEIBHOMY PaCIIOIo-
xeHuio op6ut rraner ConHeunoi cucrembr'. OKa3ajgoch, 4TO
OpOUTHI CIEAYIOT (BAOJb INIABHOM OCU CUMMETPHH Y) B COITIACUH C
PacmoIoKeHeM YPOBHEH /11 0COOLIX TOUEK MapaboJIbl U €€ Kayc-
THKU, (DOKATBHOHN JMHHUH, PACCMOTPEHHBIX B IPEJBLIYLIEM IIa-
parpade (cm. puc. 9.1-9.3).

ITomectum MbicieHHO CoJIHIIE B TOYKY BO3BpaTa KayCTHUKH
(K,), CIOBHO B HEKMH aTTPaKTOP, YTO BIIOJIHE JOTUYHO, UOO KaK
Pa3 B «KJIIOBE€», TO €CTh B MECTE CJIUSHUS JIBYX BETBEH KAyCTUKH,
KOHIIEHTPAIUs dHEPruu Haubosbimasd. Bropoii Toukoil, Heo6xo-
JAUMOM JUISI «CTBIKOBKU» JIBYX IIKaJI — IUIAHETHBIX PACCTOSHUN U
BJIOJTb OCH ITapaboJIbl, — MOXKET ObITh MepKypuii, ecii HOMECTUTh
€TO I/Ie-TO HAa YPOBHE TOUYKH [ — CBO€OOPA3HOTO «KJI0BA» (POKAIb-
Ho nHNN (e€ camomnepecedyenus). Ilpu atom HEKOTOpBIE HEMU-
HyeMbI€ PACXOKIEHUS MEXAY MOJ0KEHUAMHI OCTATbHBIX ITUIAHET-
HBIX OPOUT M COOTBETCTBYIOIINMH YPOBHAMM JAPYTUX BaKHBIX TO-
Y€K XOTE€JIOCh ObI UMETh MUHUMAJIBbHBIMU.

Hanb6oee npuemieMbIM CTaT BAPUAHT, KOT/A BEJTUINHA IIPE-
IojaraeMoro (OKajIbHOTO Mapamerpa i Bceir ComHeuHON cu-
crembl (oT Mepkypuii go Inyrona) pasaa npumepno 0,80 a.e., To
ecTb 6;1M3Ka paauycy 3eMHOI opouTsl (Taba. 10.1). B sTom cirydae
OCOOBII YPOBEHD, PEJAKCAIIMOHHBIH WJIM KOPOTAMOHHBIA (B
IPEJJIOKEHHOM HAaMH CIIMPaJbHOM «30JI0TOM» Kapkace CosHed-
HOI cucTeMbl [2]), HaxoaUTCA Mexay opouTamu 3eMau u Bene-
pb1, Ha paccrosauu ot CosHna, pasHoM 1,25 ¢p/3 a.e. u b Ha
13% 60apmem pokanpHOro mapamerpa p (e= 2,718 — yuciao Hary-
pajbHOrO Jorapudma).

JlyamuM, Kak BUIHO, SBJISIETCS TAKOE COBMEIEHHE PEeaTbHOMN

'CM. [2,7], Bkniodas Mpunoxetue 1.
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Ta6auma 10.1
CpaBHeHHeE C MO3UIUAMH PeaJIbHBIX OPOHT IJIaHET

[naneTnple ypOBHU BIOJIb OCH /P OTHOCUTENBHO «KIIOBA» KayCTUKH K

(p =0,80ae.)
CosHIle U ITTAHETHI (v/p)-1=Ay 3ameuvanus
peasbHO 1o Toykam™
Connne 0 0 KO yciaosue 1
Buyrpennsas rpanuma
B «30J10TOM» criupatbHoM | 0,421 0,421 | V, ycroBue 2
Kapkace**
Mepxypuit 0,484 0,5 F L, (L) =30°
Benepa 0,904 0,907 | E, C(E) = 87,9°
1,0 B, N, R (E) = 2 pr**
3emst 1,25 1,2 A,), | &(V)=42,49°
1,259 | ¥V,
Mapc 1,905 1,898 | Q,
2 B,
ITosc acrepounon 2,8 3 N, nepeced. TapaboJIbl
3,5 3,5 B, C KayCTUK. U (OK. JI.,
4,0 3,8-4,3 BBIXOJT «30JI0TOM»
4 (N.), | momocet
IOnuTep 6,5 6 BK Bx u K’ — cocen. Toukm
«COCKAJIb3bIBAHUS»
Catypn 11,92~12 | 12 (N) | conpsxenue ¢ N,/
VYpan 23,98 ~24 | 24 (B! ),
Herrryn 37,6 ~ 38
ITnyron 49,3 ~ 49 48 (NK’)K’

*

r,, (B equHMIEAX p) = (y/p) - 1
HERET 1,147 — npussiToe yCIOBHE IS «30JI0TOrO» CIUPATBHOTO Kapkaca [2,7]
*#% Paguyc xpuBusHbl R(E)=2,032p=2 p

HIKaJIbl PACCTOSTHUM CO IIKAJIOH BJIOJIb OCH CHUMMETPHH Y, KOT/AA He-
KOTOPBII ONMOPHBIA YyPOBEHDb («BHYTPEHHSS I'PAHUIA») B «30JI0-
ToM» Kapkace CosHeunoi cucremsl (R, = 7, /3) coBnasaeT ¢ ypos-
HeM nepecedenus ocu napadobl (V,) Toit €€ HopMaibio, KoTopast
ABJISAETCS «30710TON» (V- Ha mapabose). M nMeHHO 5Ta «30710TaAs>
HOpMaJIb, OyJydd yKe KacaTeJbHOW Ul KayCTHKU, IOJIXOIHUT K
HEli, KaK OKa3aJoCh, UMEHHO B TOYKe V., ueil ypoBeHb HA OCH Yy
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Ype3BbIYaliHO OJIM30K opouTanbHOMY ypoBHIO 3emsm B ConHeu-
Holi cucreme (cpasuure: 7, = 1,25p, Ay(V,)) = 1,26p)! Takoe cornac-
1e IpPEeACTABISAETCA HaM CBUJETEJbCTBOM COBEPIIEHHO BEPHOTO
BBIOOpA, Te€M OoJiee, YTO NMPHU dTOM YpPOBEHb opouThl Mepkypus
OKa3bIBAETCA BECbMa OJMU30K YPOBHIO PacCHOJIOKeHUs (oKyca
F (cpasuure: v, =0,48p, Ay(F) = 0,50p).

Hrax, soxarusayus yenmpa Coanua 6 «kaoee» Kaycmuxku napaborv,
(memanapaboarvt), a Mepxypus — oxono goxyca I eé gpoxarvroi aunuu 3a-
0aem maxy no3uUYUI0 3emMau, KOmopas xapaxmepusyemcs 30ec, u MoLs-
KO 30ech, y2A0M «3040M020» 6eMBACHUS, TYT PACIIONIATAETCSA BHYTPEH-
HeAsL 00JIACTb KAyCTUKU ¢ 6Ga30BbIM KBa[PATOM IapaboJIbl, HETO/a-
JIEKY OT €€ BEPUIMHDI.

MbI 3amedaIy, 4To 3eMHAs JKU3HD C €€ «30J10TOH» (PIOpOoIi HE TOJb-
KO TSITOTEET K «KPYI'Y JKU3HI» B MOZEIU «30JI0TOT0» CIIUPAIBHOTO Kap-
kaca CoHEeYHO cucTeMbl (paiioHy opouThel 3eMin), HO, KaK Telepb
BUJIIM, HAXOJUT CBOE PACIHOJIOKEHNE NMEHHO Ha «30JI0TOM» YYACTKE
BETBH KAYCTHKH, TO €CTh ITOJYKyOUMYECKOH MapaboJibl, ONMUCHIBAIOIIEH
3-i1 3aKOH IUTaHETHBIX paccTosanuii Kerutepa. BHOBb 1 BHOBb MOYKHO ro-
BOPUTH 00 0COOOM, BOMCTHHY, «30I0TOM» MECTE OPOUTDHI 3eMJIH, JaKe
B MaTeMaTu4yecKku (popMaIu30BaHHOM IutaHe CoTHeYHO cucTeMsbl!

A IpHUYACTHOCTDH YPOBHS 3eMJIM BEPXHEH CTOpPOHE 6a30BOTO
KBajipaTa mapabosbl (OH YyTh HIDKE), TO €CTh BCTPOEHHOCTD
MMEHHO OpOUTBHI 3€eMJIM B 3TOT KBaApaT, HE CBUJETEIbCTBO JIHI
emnié OJJHOrO ApTYMEHTA B ITOJIb3y TOTO, UTO C JATEKOU JPEBHOCTHU
CHMBOJIOM 3€eMJIM IIPOBO3IVIAIIAJICA KAK Pa3 KBajgpaT? JTo Ipej:
CTaBJIEHUE CJI0XUI0Ch B /I[peBHeM Knurae, ykpenmiocs B 330Tepu-
Ke U ceiiyac HaXOAUT IIOJTBEPKICHUE Yy T€OJ0roB: 3eMHON map
MOXKHO aIIIPOKCUMHUPOBATh KyOOM MJIN OKTa3ApPOM, UYbM BEPIIU-
HBI, pEOpPAa U CEpEeANHBI CTOPOH CONPSLKEHBI ¢ XapPAaKTEPHBIMH
obsactamu penveda (Bepcuu C.I.CrkonorreBa, A.E.®énoposa, a
takxke [.I'Kouemacosa — cm. «[lennduc» Ne 1(37) /2004).

3aunMoe MeCcTO IpeaHa3HAYAeTCs U IOSCY ACTEPOUIOB, JOCTa-
TOYHO MPOTSHKEHHOMY, JUCIIEPTUPOBAHHOMY KBAa3UKOJIBLIEBOMY
00pPa30BAaHUIO, COCTOSIIIEMY U3 MAJIBIX T€JI IVITAHETHON CUCTEMBI,
HaxozAmemycs Mexay opoutamu Mapca u IOnurepa. Eciau B «30-
JIOTOM» KapKace MosiC OTMEYEH eAMHCTBEHHON B KapKace CUTya-
el HelepeceuyeHus, a NapajiaeJJbHOCTH BEeTBEH sorapudmu-
YECKOH «30JI0TOI» CHHUpAIU U apXHUMEN0BOH (1moaToMy-To dop-
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MaJIbHO 3/I€Ch, KAaK MBI CYUTA€M, U HE MOXET CYIECTBOBATD OJHO
60JIBIIOE TEJIO0), TO B IPOCTPAHCTBE MApaboJIbl, €€ KAayCTUKHU U
(poxanbHOI JIMHUM MOSAC ACTEPOUJOB (M B CAMOM JieJIe IIPOCTO
0043aHHOI COCTOSITh U3 ABYX IOATPYII ACTEPOUAOB, UYTO U Ha-
GiofaeTcs)  3aHUMAeT  O0cCoOylo  061acTh  (CpaBHUTE:
r.. =2,8p+3,5p+4,0p;Ay(N,)=3,0p,Ay(B,)=3,5p). ITo MecTa
BBIXOJIa 3a IIpeJesIbl NapaboJbl MOYTH Napa/UleTbHBIX BeTBEH
KaycTuku ( N, uam NK') u doxanbHOU TMHUM (B, nim B(p'), a BMe-
CT€ C HUMU YIIOMAHYTON «30JI0TOU IOJIOChI» 3@ IpeJebl (pOKaIb-
HOH JTMHUU U KaycTuku (Ay = 3,8p + 4,3 p): TOJIBKO KO YKA3AHHBIX
TOYEK BO3MOXHBI «30JI0TbI€» KaCaHUS K KAyCTUKE U (POKAIBHOM
JIMHUM, TO €CTh «30JI0Tble» HOPMaIu K mapabose (Bokpyr P uiun
P). IIpusnaBaeMoe COBpEMEHHOM HAYKOU BIMAHUE COCTABA ACTE-
POUJHBIX TeJl (depe3 MPUCYTCTBYIOIYIO B HUX OPraHUKY) Ha Ipo-
HUCXOXAEHNUE 3¢ MHON POPMBI KU3HU HAXOUT B HAIIMX PACCYXKIE-
HUSX U COIIOCTABJIEHUSX, BEPOSITHO, HEKOE KOCBEHHOE, HepU3U-
YeCKOe MOATBEPXKACHUE.

O6paTumcs Tenepb K no3unuaM opout Benepnsr u Mapca B
CcUCTeMe KOOPAMHAT IMapaboJIbl, B «KJII0OBE» Yb€H KayCTUKU HAXO-
autcst CoJIHIIE U yXKe OIpesesIeHbl MecTa A1 opout Mepkypus,
3emn u nosica acrepouios. CoBepIIeHHO TOYHBIX COITACUI He
OOHAPYKMBAETCS, OJJHAKO, HECOMHEHHA Tsra ypoBHell Benepsl u
Mapca k ypoBHSIM, CBSI3aHHBIM C OZHON Ba)XHOI TOYKOH mapado-
abl (B), HOpMaIb OTKYAA MPOXOJUT Yepe3 OJIMKANIIYIO BEPHIMHY
6a30BOro KBaJ[paTa U (POKYCUPYET 3Ty TOUKY HA ITPOTUBOIIOJIOXK-
HOI BeTBU (POKAJBLHOU JIMHUU (Bd;) — KakK pa3 Ha yPOBHE JaJib-
Hel rpaHuIlpl 1osica acrepousos. Eciau 1ia Benepsl aTo ypoBeHb
nouTH camMoil Toukm B, 4yre Hmxke (cpasure: 1, = 0,904p;
Ay(B) = p), To naa Mapca — nepecedyeHre HOPMaJIU U3 TOYKH B ¢
OCBbIO CUMMETPUH (B,) U TOXE 4yTb HUKE (CpaBHUTE: 7 o 1,905p;
Ay(B,) =2,0p).

ITepeiiémM K IUTAaHETAM 3a IOSICOM aCTEPOUJIOB. DTO, IPEXKIE
BCero, rura"Tel. OKa3pIBA€TCs, U 37€Ch UX OPOUTAIBHBIE YPOBHU
MOTYT OBbITh IIOCTABJEHBI B COOTBETCTBUE CO 3HAUYMMBIMU YPOBHSI-
MU B cucteMe mapabosnl. Ham nmoMmoryr yke ynoMsHyTbIe TOUKU
«CcoCKanb3biBaHus» (c. 68,71).

IOnuTrep ABHO TArOoTEET (HO TOYHOIO COBIAJEHUS HET; BIIPO-
4yeM, KaK U B CUCTEME «30JI0TOTO» KapKaca) K TOI TOYKe HAa BETBU
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KAayCTHKH 32 YPOBHEM IIOsICA aCTEPOUJIOB, KOTOPAs ABJISAETCS IIEH-
TPOM KPUBM3HBI Jiisi BakHOH Touku B (wm B') ma mapaGone -
OIIOPHOU TOUKM YpOBHs Benepnl (CpaBHI/ITe r,=6,5p; Ay(B,)=6p).
Jlnst Toukn ke Kayctuku B, (wu B, 8) Coce/:[HeI/I TOYKOM «COCKAJIb-
3pIBaHUs» (OboJee HI/I3KOI/I) ABJISAETCSA HA KayCTUKE K€ BepIIMHA 6a-
zosoro kBagpara K (urmu K), Huxe KOTOpPOI, KCTaTH, U Pactiono-
el yposenb 3emnu (7, = 1,25 p; r(K) = 1,5 p). Tak uro, MbIcIeHHO
crefyst OT BepxHeil BepmuHbl 6a30Boro kBagaparta (K umu K'), mbt
NOTIA/IAEM B COCE/HION0, BEPXHIOIO, TOUKY «COCKAIL3bIBAHMSI>
(B wm B,) — «ionutepoBy». I IMEHHO B HEE «COCKAIb3bIBAET»
apyras cocepuss, Gonee sepxuss, rouka(lly ), wm (11, ) ~<ypa-
HOB2» (CpaBHHTE:! P 24 p; Ay(Hyp) K=24p)! BCHOMI/IHaH CBOIICTBA
COCEIHUX TOYEK «COCKAJIb3BIBAHUSA», UbM YPOBHU OTIMYAIOTCS
poBHO B 4 pasa, MBI 3aMe4aeM HMMEHHO TAKyIO CBSI3b COOTBET-
CTBYIOIUX OPOUTAIBHBIX ypoBHEH g IOmuTepa u Ypana.

Torma HETPYAHO MOACUYUTATD, C KAKOTO UMEHHO 00JIe€ BBICOKO-
IO YPOBHS IPOUCXOJUT «COCKAIb3bIBAHUE» MEKJy BETBAMU KayC-
THKU Ha O0JIACTD Mosica actepousos. Ilamarys, aro noscy orBeya-
10T YPOBHHU OT 3 p 10 ~ 4,5 p, 1emaem BBIBOJ, 4TO 3TO ypoBeHb Ca-
TypHa (7, = 11,92; p~ 12 p)! A emé Bpre pacmonoKeH coceHuit
eMy aHaJIOFI/I‘-IHbII/I yposenb — Ilryrona (cpasuure: r,, = 49,3p;
Ayp, = 48p).

TakyuM 06pasom, TeJsa Mosica aCTEPOUJIOB (B MPOIUIOM HE PO-
JUBIIEECS WJIN PAa30PBaBIIEecs NMPHU T'€HE3HUCE IUTAHETHOE TEJIO),
MHTEHCUBHO OKOJIBIIOBAHHBIN pa3HbIMU TeaamMu rurant CatypH
(330TEpUYECKN BOCIIPUHUMAEMBIA KAaK CUMBOJI Pacla/ia) ¥ CaMbIi
Aanékuit kpomeunelil [lnyron — Bce atn Tpu xkomnonenTta CoJr-
HEYHOI CHUCTEMBbI, B paMKaX IpeJCTaBIeHU o HekoTopoil Bce-
miaHeTHo! Ilapa6osie — meTanapaboJie, SIBASIIOTCS B YEM-TO CBS-
3aHHBIMU OOpasoBaHUAMU. VX 00beUHAET, BOZBMOKHO, HEKOTO-
poe obiee CBOMCTBO — NPU3HAK KOHIA, YMUPAHUS WM HEPOXK-
aénHoctu (g acreponson). ITomuMo Toro, 4ro ypoBeHb mosica
acTepoOuI0B IO OTHONIEHUIO K ypoBHIO CaTypHa MOKHO paccMa-
TPUBATh KaK COCEJHIOI0 00JACTh «COCKAIb3bIBAHUSA» B «BOPOHKY>
KayCTUKH, 3TU K€ YPOBHHU OJJHOBPEMEHHO U COIPSKEHDI, TO €CTh
IO COOTBETCTBYIOIUM TOYKAM HApaboJbl MOXHO IOCTPOUTDH
onpe/ieIEHHbIE TOUYKU Ha KaycTuke. 160, ecam u3 Touku nepece-
weHns mapaboIbl ¢ BeTBbIo KaycTHkH (N, miu N,) posecTu HOp-
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MaJlb K ITapaboJie, TO OHA KOCHETCS TPOTUBOIIOIOKHON BETBHU KayC-
THUKH KaK pa3 Ha yPOBHE (NK') am (N, ), — nayposne CatypHa.
MecTonaxoxaeHus napbl ruranTos — IOnurepa u Ypana, s3o-
TEPUYECKU ABJISIOMUX cOO0M, HAOOOPOT, MOIIb U CBETIOE, CO3U-
JaTeabHOE HAYAIO', MPEJCTABISAIOT U3 ceOsl, KaK MBI y)Ke OTMeYa-
JIA, TOKE COCEJHHE TOYKHU «COCKAIb3bIBAHUSA» HAa KAyCTHUKE IMapa-
6011 (CpaBHI/ITe =6,5p;ry =24 p; AyQL =6 p; Ay6 =24).
Omnmpasich Ha CBOI/ICTBa Hapa60ﬂbI 1 eé KayCTUKU, MOXHO OITH-
caTth oOmMii rpadguueckuii MpuémM BLIXOJA Ha YPOBHU BCE Oosee
yransiomuxcsi or CoslHIIa BHENIHUX IUIAHET, HAYMHAS C [105Ca aCTe-
pousios — ero 6osee 61u3Koi K COMHITY TPAaHUITLI (r = 3p). BosBo-
JIIM TEPTICHMKYIIAP OT TOYKU MEPECEYeHHs JTeBOH BETBH Mapaso-
JIBI C JIEBOM K€ BETBBIO KAYCTUKH (HO €l He CONPSLKEHHOI, MO0 Co-
HnpsoKEHHASA BETBb — IPOTHUBOIIOJIOKHAS, CAMMETPHUYHAsA); 3TO TOY-
Ka HK'(NK' ). Hopmautb B Hell kacaeTcst conpsik€éHHOU (IIpaBoii) Be-
TBH KayCTHKH B HEKOTOPOI Touke (N, )K—, Ha ypoBHe CaTtypHa. M3
IPaBOil CUMMETPHUYHOI eif Touku (N,/), OIycKaeM IIepIeHIUKY-
JIAP ONIATH HA JIEBYIO BETBD I1APA0OJIbI U TPOBOJMM €T0 10 KaCaHUs
C IPaBO BETBBIO KAyCTUKH. JTO U OyzeT yposeHb I Lryrona.
IleprienauKyIsap ke U3 TOUYKU Ha ypoBHe puMepHo IOnurepa
(~ B,), IpOBEIEHHOI OT JIEBOI BETBU KayCTUKU K JIEBOH ke (HO He
CONpPSKEHHOI) BETBU 11ApAa0OJIbI, BBIBOJUT HA KACAHUE C IIPABOM
BETBBIO KAyCTUKY Kak pa3 Ha yposHe Ypana ((B,),).
IpumeuarenpHo, uro yposeHs Omurepa (y =6p + 7p) pacmoso-
JK€H JJOBOJIBHO OJIM3KO (HECKOJIBKO HIKE) TAKOTO YPOBHS B Iapa-
6oJie, Ha KOTOpOM €€ mupuHa (2x) B TOYHOCTU PaBHA PacCTOS-
HUIO OT BEPIIUHEI (y) — TO yPOBEHb COOTBETCTBYET CTPOTO 8 .
Ocranocey onpejenutb Mecto HenTyHy B HamMedeHHOM psjy
IJIAHETHBIX ypOBHEU. Ha nepBblii B3mIAA, HET TAKOU ABHOM CBA3U
BHYTPH CHUCTEMBI TAPaOOJIBI ¢ €€ HanboIee XapaKTePHLIMH YPOB-
HAMH, KaK 3TO MMEJIO MECTO JUIS BCEX OCTAJIBHBIX ILTaHeT. Bpo-
4YeM, caMO YHCJI0BOe 3HaueHHe cpeaHero paccrosHus Hernryna
ot CosnHIa B eIMHUIAX (POKAILHOTO IMapaMeTpa (Kak M TUTaHTOB)
JOCTAaTOYHO puMedaTeIbHo: 37,6 p = 38 p;y IOnurepa, 3amernwm,
~6p+7p,y Carypra—12 p,y Ypana — 24 p. Bce 6e3 uckmoueHus qu-

! CornacHo 330TepuyecknM AOKTPUHAM, LlyXOBHOe coCTosiHMe IOnuTepa Bhille, YeM Ha
3emre, a COKpOBeHHbIN YpaH, Oyay4u Hanbonee ApeBHen NaHEeToN B CUCTEME, MPOXM-
BET AOSbLLUE MHOTUX APYTUX.
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c1a PU3NYECKN U U30TEPUUYECKH 3HAYMMBbIE; JUIs YpaHa Jucio 24
CHUCTEMHO U TeCHEHIINM 0Opa30M CBSI3aHO € YUCJIOM 30JI0TOTO OT-
HOIIEHUS, 3HAMEHYs IIPOCTPACTBEHHLIN py6eK. YPOBEHD XKe COOT-
BETCTBYIOIEH TOYKHU «COCKAIb3bIBAHUA» JOJKEH PACIOJIAraThCs
rje-To npu 3HauyeHuu 9,4p OTHOCUTENBHO «KJIIOBA» KAyCTUKU —
Connna. Kak pas mouru Takoe ke paccroaaue (9,1p) xapakrepHo
JUIsT HEKOTOPOTO YpOBHSA X B «30JI0TOM» CIHHUPAJIBHOM KapKace
ConneuHoli cucremMsl — Mexay opoutamu IOnurepa n CarypHa;
aCTPOHOMBI IIPEJAIIOATAIOT, YTO B CAMOM OTAAJEHHOM IIPOILIOM,
IIPU reHe3Hce IJTAaHETHOM CUCTEeMBI, 3/[eCh IPUCYTCTBOBAIA HEKas
ITAaHETa, KOTOpas MOIVIA ObITh 3aXBadyeHa OJHUM U3 IMTAHTOB B
Ka4eCcTBE OJJHOT'O U3 €0 MHOTOYHCJIEHHBIX CITyTHUKOB.

Yo xe KacaeTcsa ypoBHs opourtsl Henryna, To oTMedeHHOE BbI-
nie TpaBWwIO YTPOEHH A IIPUPAIEHUN U1 CONPSKEHHDIX 3HAYEHUI
Ha rapabosie u kaycTuke (Ay, = 3y,), HO3BOJIAET 3aKTIOUUTD, IS/ HA
peasibHbIe 3HAaUEHUs] CPeHUX paccTogHuil wianeT ot CoHIa: ypo-
BeHb HenTyna npakxrudecku conpsikéH ¢ ypoBHeM CaTypHa (CpaBHH-
Te yncaa: 38 u 12 - sro nouru 36 = 3 x12). To ectb 061acTH MTAPAdO-
JIbI, OTBETCTBEHHAs 34 MO3UIMIO opouThl CaTypHA B CUCTEME, CTPO-
UT KAyCTUKY HAa TOM YPOBHE OTHOCUTEIbHO COJIHIIA, T/€ IPOJIEraeT
ciesyronas 6osaee BHyTpeHHsAs opouTa — Henryna.

nosc
acTeponaoB

Mapc
—

3emns
E—

BeHepa
—_

MepKyEMg

ConHue

«3onoTas»
KacaTtesibHasa
B TO4Ke V'

=2 X/p
Puc. 10.1. CpaBHeHWe ocobeHocTer napabonbl 1 LenHom nnHun: 2y/p = (x/p)?%;
y/p=1e?=1)/2]+ (e =1)/2]
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B pesysibraTe pacnosoXuINCh B IPOCTPAHCTBE IApabOIIbl, O1a-
rojiaps UCIIOJIb30BaHUIO €€ KAyCTUKU M CAMOIIePeCeYeHNs BeTBE
(poxanbuolt muHMM (PoKyc F), Bce opOUTATIbHBIE YPDOBHU ILTAHET
CoJIHEUHOH CUCTEMBI, 4Y€ro, KCTaTu, HEBO3MOKHO ObLIO Obl CJe-
JIATh, €CJIM HEe OIMPATHCS Ha MPEJIOIOKEHHYI0 aBTOpoM eié 20
JIET Ha3a]| KOHIIETNIO «30JI0TOr0» CIIUPAILHOrO Kapkaca. M kak B
MOJIEJIN «30JI0OTOTO» KapKaca, Jia U B PEATbHOCTU, TaK B «I1apabo-
JUYecKoM» rpejctabaeHnu, CoaHeuHas cucTeMa 4€TKO MOApas-
JieJIsieTCs MOACOM aCTEPOU/IOB Ha JIB€ I'PYNIIbI IVIAHET — BHYTPEH-
HIOIO Y BHEIIHIOIO, TO €CTh Ha IJIAaHEThl 3eMHOIIO/JOOHbIE 110 pa3-
mMepawm, TBepjaoTenbHble (Mepkypuii, Benepa, 3emnsa, Mapc), cpe-
J1 KOTOPBIX 3eMJid — caMasi TBEPJOTENbHAsA, U YETBIPE XK€ — I'h-
raarckue (IOmumrep, CartypH, Ypan, HentyH), B 3HaumTeIbHOMN
Mepe COCTOSIINE U3 Ta30B. B «mmapaboamyeckoM» peACcTaBIeHIN,
YTO JIIOOOMBITHO, 3TO 3PUMO IPOSIBISETCA B CJAEAYIOIEM: BHY-
TPEHHUE IUTAHETDI B JAHHOM CJIydae TOXKe BHyTPEHHUE, U160 UX Op-
OGUTAIbLHbIE YPOBHU OIPENESAIOTCS OCOOBIMU IT€OMETPUYECKUMU
3aKOHOMEPHOCTSIMU BHYTPH «JaIlTN» ITAPabOJIbI KO BBIXOA U3 HEE
KAayCTUKHU U (DOKATHbHOM JIMHUN; BHEITHUE K€ IUTAHEThI TAKOBBIC 1
110 OTHOUIEHUIO K IapadoJsie, 160 YPOBHU UX OPOUT OIIPeAEIsTIOT-
Csl 3aKOHOMEPHBIMU CBSA3SIMU JUIS KAyCTUKH, YK€ BBINIEAIICH 3a
Ipeiesibl MapadoIbl.

KocBeHHbBIM CBUJIETEILCTBOM TOTO, YTO OCOOEHHOCTU UMEHHO
HEKOI mapabosIbl, €€ KayCTUKU U (POKAIBHOU JIMHUU HaMeJaioT
YPOBHHM OpPOUT IUIAHET, BKJIIOYas BCEé Oojiee u 6oJiee JaabHUE, SB-
JIIETCS BIIOJTHE 3AMETHOE PACXOXKACHUE MEXK/Y HEITHON JIMHUEH 1
napab6ostoii (puc. 10.1), Haunmnasg ¢ ypoBHs Touku N napabossl (a
cTposke — Touku P). Masioe pasindune Mexay HETHON TMHUEN U Ma-
pabosioi a€T 3HAYMTEIbHOE OTINYNE UX KAyCTHUKO-(POKATLHBIX
«BETBEI» yKe Ha ypPOBHE TOUKHU N,, TO €CTh 30HBI [105ICA ACTEPOU-
JIOB, M1 YE€M JAJIBIIIE — T€M cylecTBeHHee. Takum ob6pasom, He 1ien-
Hasl JIMHUS, TUIMEHHAS ITOTHON CBOOOBI CAMOBBIPa)KEHHUs Ha Oec-
KOHEUYHOCTH (BeJb €€ BETBU I7Ie-TO JIAJEKO KaK Obl 3a5KaThl), a Ipe-
ObIBaAIOIIAs ITOBCIOAY HE3ABUCUMON Mapabosa BUJUTCS HE3PUMOM
«1apuIeit 6ana»... Ho Tak s u aTa mapabosra, M3Jaam KaKymasacs
CTpEJIOi, BOUCTUHY HE3aBUCUMA?
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IIpurmsaanMcs emé pa3 K pacIoJIOKEHUIO YPOBHEH OpOUT ILTa-
HET — TENePb C TOUYKHU 3PEHUS PACCMOTPEHHBIX CBOMCTB I'UIIOTETH-
YECKOH T'MTaHTCKOU IapaboJjibl, HEBUAUMO INPOCTEPTON B IJIAHE
CoOJIHEYHOU CHCTEMBI, B IUIOCKOCTU 3KUNTUKN (cMio puc.10.1).
IIpu sTOM mOMYCTHUM, YTO HE TOJIBKO OpAMHATA (OCh y), HO 1 a6C-
nucca (0ch X) ISl 3TOU MapaboJIbl IMEET B KaUeCTBE MIKaJIbl — pac-
crosgausa ot CosnHIa, TO ecThb 3Ta Beermanernas Ilapabosa o6pa-
30BaHUE MPEXK/E BCETO IPOCTPAHCTBEHHOE, OYJ[ydUd OCEBBIM ceve-
HUEM Hekoero napabosionja. IToka He cTaHeM paccykKaaTh O €ro
BO3MOJKHOM NPUpPOAE U PYHKIHIX.

OtmeruMm crexyomue ocobeHHoctu. Boxpyr Cosnnrna, 9To B
«KJTIOB€» KAyCTUKH, IPUMEPHO IO KPYTY JOJKHBI IIPOJIETATh Op-
6uTnl IaHeT. Opo6uTa GapKaiimero Mepkypust OXBaTbeIBaeT «0y-
TOH» (POKAIBHOM JIMHUU, KAcasiCh €ro B TOYKE IIABHOTO (POKyca
napabosnl (F,), To ecTh 0OCHOBaHUS 6a30BOTO KBaJIpaTa, U IPOXO-
JUT 4yepes3 B3aNMHOe IlepecevdeHre BeTBel (pokanbHOM tuHun (F).
Op6ura Beneps! Bcero smmmb Ha 10% He 1OXOAUT U IO BEPUINHBI
napa6oJbl (0), 1 1o IpaBoil U JIeBOIl CTOPOHBI 6a30BOr0 KBAJPATa;
Ha 14% nanee 3TUX OIOPHBIX JIEMEHTOB PACIOIOKECH HA3BAHHBIH
HaMU «KPYT KU3HH» B «30JI0TOM» Kapkace COJHEYHOH CHCTEMBI,
M3HYTPU HpUMBIKAIOMUI K opoute 3eman. OHa K€ HAXOAUTCS
emé Ha 11% panee, mpoxo/st HECKOJIBKO HIDKE BEPXHEH CTOPOHBI
KBaj(paTa — B pailoHe «30/10Toro» kacanus kaycruku (V. , V).

Hrak, BHyTpu 6a30BOro Kpajpara (kyba — /s mapadosonja)
ABIDKETCA auib Mepkypuii; opoutel Benepsr u 3eman Ha 6071b-
el 9acTu JIMHBI — BHE Iapabosibl (mapabosionjia) U KBaApaTa;
op6uta Mapca HOJHOCTBIO BHE €ro. A IOsIC aCTEPOUJIOB, 3aMe-
THM, IPUMEPHO B 3 pasa 6osee ganékuii ot CouHIa, Hexenn 3e-
MJISL, CEYET MapaboIon] KaK pa3 TaM, IZ[€ €T0 e IePEeCeKaoT yXO-
ASAIMe BO BHE KaycTHUuyecKass U (pOKaJIbHAsI «BOPOHKU», BJETbIE
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OJIHA B IPYTYIO M OJIN3KO K JAPYT APYry pacrooxeHHole. M B camom
Jesie, He CYIECTBYET JIA MOSIC, 3alIPETHBIHN A1 OOPa30BaHUS KPY-
IIHBIX TeJI, KaK HEKUH «II0IC CMUPEHUsA» U OJHOBPEMEHHO «30HA
Apo0GIeHUs1», IJi€ ABE€ BOPOHKU CJOBHO Pa3OMBAIOT CTEHKU Iapa-
6010112, U3METbYAIOT, KpowaT Bc€, uTto ¢opmupyercs? He 3psa
Be€J[b KayCTHUKA — IMHUS HAMOOJIBIIETO HAPSKEHUS, COCPeJoTOYe-
HUE 3HEPruid, CTATUBAIONAS BAOJb CBOEH BBIITYKJIOH CTOPOHBI Ka-
caTeJIbHbIE, HOPMAISAMH HAYIIHE OT MapaboTMdecKoro (poHTa
BOOOpaxkaeMoro Bo3fielcTBusA. M B Hell OKa3bIBAIOTCS (DYHKIHO-
HAJIbHO CBSI3AHHBIMH, MBI Y’K€ TOBOPHJIM, CTOJb JJAIEKHE YPOBHH,
KaK ypoBHU 1osca acrepousios, Catypna u okpannnoro Iliyrona
— BCE TPH, HECYIIHE YEePTHI HEKOTOPOTO 3aBEPUICHUS, JaKe pacia-
Jla, He B IPUMeP, TOKE CBA3AHHBIM B KayCTUKE, YPOBHAM Benepsl,
IOnurepa n YpaHa — 330T€pUUY€CKH, IUTAHET «BBICOKUX».

O6paTuM BHIMAHHE, YTO OOITUIT OOIMK NapaboI0uia Ha ypOB-
He op6uThl CaTypHa HarlOMUHAET Kybok, FOnmrepa — gyacep, mosica
acTepoufioB — boxan, 3emin — wawy, Ha yposae Couxiia — nuany'. 1
B Hell BOKpYr COJHIIA 3aKHTAIOTCS 110 KPYry «GyTOHOM JIOTOCA»
(poxanbHaA TMHUA BMECTE C CUAIOMEH KaycTukoil. O6e ux BOpoH-
KM PaCKpPbIBAIOTCS Ha YpOBHE 3€MJIM, KaK BETBH MOTYYETO JPEBA,
OT MapaboIon/a yXo/4 PoYb 3a IOsICOM acTepousios. M tam yxe
IpOru6aIoTCsA, CAOBHO IOJ| TSKECTHIO IIAHET-TUTAHTOB, Tepssd
YCTOMUYUBBIN pacTBOP CBOU — «30J10TOM». 3a CaTypHOM, U B CAMOM
JieJie, — HOBBIA 3TaX «30JI0TOU» INIAHETHOU CUCTEMBL...

Celfyac yMeCTHO IOPA3MBICJIUTDh O PEAIbHOCTH U Ha3HAYEHUH
HE3PUMOTO MapaboIonia, YbU CBOMCTBA 3a/1AI0T, KAK MbI BUAEIIU,
nozunuu opour mwianet B Conneunoii cucreme. EcTecTBeHHO, UTO
000 F€HEe3MC OCYHMIECTBASAETCS IO/ BIUSHUEM HE TOJBKO BHY-
TPEHHUX ITOTEHIUI CAMOTO OYara BO3HUMKHOBEHM S, HO 1 BHEITHUX

' Ha ypoBHe Mepkypus BbicoTa Napabononga coctaBnseT npumepHo 40 % ero fmame-
Tpa, Ha yposHe BeHepbl — 50 %, 3emnu — 54%, Mapca — 60%, nosca acteponios —
80%. Takume BOT «Hallkun». Ha ypoBHe ruraHTta fonutepa, cBoeobpa3Horo BTOPOro LeH-
Tpa CMCTeMbI, LUMPKHA W BbICOTa Napaboniomaa COBMafaloT Mo BENMYMHE — 3TO yXKe «dy-
Xep». M Ha4uMHaa WMMeHHO C ypoBHs CaTypHa, 4ns COBCEM BHELUHMX MAaHeT BblCoTa
NpPeBoCXoauT Anametp: Ans yposHa CatypHa — Ha 30%, YpaHa — Ha 80%, HenTyHa —
Ha 120%, TO ecTb B LeoM B 2 pa3a, a4ns yposHs MnyToHa — Ha 150%. 3ameTunm, 4TO C
TOYKW 3PEHNSA «30710TOrO» CNMPanbHOro Kapkaca yposeHb CaTypHa — onpefdenéHHas
rpaHuua B ConHevHoM cncTemMe, 3KBMBaNeHTHas cpedHeMy BO3pacTy yxoda Yenoseka ¢
3eMHOro nnaHa — 87 rogam [2].
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dMaHaIMi, (IONUI0B, UMIYJIbLCOB, BUOpAUi (Kak yrogHo!), upn
IMOTOKHU — MH(OPMAIU, SHEPTUI U BEIECTBA — IIPOCTO OOS3aHbI
MMETb HadaJIbHbIe (DPOHTAIbHbIE CTPYKTYPhI — AIIMKAJIbHbIE, 4 3HA-
YUT ONTUMAIBHOTO Npodmis — mapadoaugeckoro! ITycTs Te nim
WMHBIE BOJIHBI TOTO WIH JPYTOro MOJI PACHPOCTPAHSIIOTCS OT KAKO-
ro-1u60 BHENIHETO MCTOYHUKA B BuJe CPepuUuecKd pacIIupsio-
IMUXCS 000J0YEK, HO HAIIPaBJIEHHbBIE HOTOKH-UMIYIbCBI CJIEYIOT
«IIOPUMOHHO>», KaK CTPEJbl, C 3AKPYIVIEHHBIM «HAKOHEUYHUKOM» —
1apaboJIONAHBIM (CIOBHO NMEPEAHSAS YACTh CKOIB3SIIETO PHIOLETO
Tesa). ATO BOJM3U. A U3JAIN — TO CTPEJIbI, IUKHU, HAlleJCHHbIE HA
«HYKHBII OOBEKT», HEJIOMKHUE, YCTPEMJIEHHBIE....

Bosnukaer Takoii Bonmpoc. KakoBa MOeT OBITH TOJIHMHA 110O-
TOGHOM CTpEJIbl, €CIN B allUKATbHON €€ 4acTu (POKAIbHBIN mapa-
METP OKANMJIAIOIIEH MapaboJIbl COCTABJSET ITIOYTH OAHY ACTPOHO-
muueckyo exnauny (0,80 a.e.), a ;mMHA €€ TOMCTHHE KOJIOCCATD-
Ha — paccrosgHue oT ConmHeuHoM cucteMsl 1o camoro LlenTpa Ia-
JakTuky, u 310 ~ 10 krromapcex (10* mapcek, min 206 265 x 10*
a.e.)? Cpasy 3aMeTHM, 9YTO HAMH BBIOpAH JaHHLIN LleHTp moTomy,
4TO JJIsI TI0O0M 3BE3AbI, BOOOIIE JJIs KAXKIOT0 OObeKTa Hamel [a-
JAKTUKU — OH HAMBAKHEHIIMI, TaAIUI B cebe TMIaHTCKYIO IO
MOIIIU CHJIY — «9€PHYIO ABIPY», HE MHA4e, Kak BxoJ B l1Hoe (TakoB
LEHTpP JI0O0H JOCTATOYHO MACCHUBHOM TaJaKTHKH). BeposTHO,
uMmeHHO llenTp larakTUKmM ABJIsI€TCS MECTOM COCPENOTOUYEHUS
BBICOYANIINX U TOHYAUIITNX cy6CTaHum‘/’I — Or"eHHbBIX, YTO «PYyKO-
BOJSIT» JI€ATEIbHOCTBIO PA3TMYHBIX 3BE3]] 1 oOpasoBanmii larax-
TUKU: 3]1€Ch, 110 HAIIEMY MHEHMUIO, JIOKAJIM3YEeTCA TaK Ha3bIBaEMOE
IlenTpanbnoe /lyxopnoe Connne, ynomuHaemoe B Yuenuu ;Kus-
Hu [15]. Kak ckazano B «Taitnoit Jlokrpune» E.Il. brasarckoii,
camo Hame «CouHie ectpb cepane CoaHedHOro Mupa (CUCTEMBI),
a €ro Mo3r ckpbIT 3a (BuaumbiM) ConnneM. OTTyxa u3aydaeTcs
OHIyIIE€HUE B KAK/bI HEPBHBIN IEHTP BEJIMKOIO TEJA, U BOJTHBI
KU3HU-CYIHOCTH IUIBIBYT B KXAYIO apTEPHIO U XKuiy..» (T. 1,
4.2-3). AHQJIOTMYHBIE MBICJIM BBICKA3aHBI U B JIPYTOM 330TepUYe-
CKOM MCTOYHHUKE — KOCMOJIOTUYECKUX BO33PEHUAX pO3€HKpeEIle-
poByM. Iengens [17, 4.2, c. 29]: «... oHO camo (Bugumoe CoHile.
- A.H.) sBngerca smananmei Ilearpansnoro ConHia, KkoTopoe
€CThb HEBUUMbIN UCTOYHUK BCETO, YTO eCcTh B Hamel CoHeuHOn
cucreme. Hame Buanmoe CouHIle JUIIL 3€pPKajlo, B KOTOPOM
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OTpaXaloTcs Jaydu 3Heprum u3 storo Jyxosnoro Cosnna (Mc-
THUHHOTO)».

Hrak, onleHUM TOJIMHY TOH XKMBUTEJILHOU IIpeJIojaracMoi
«CTpEJIbl», YTO ObLIA HUCIOCJIAHA €€ Ha 3ape POKIECHUS HalleH
Conneunoii cucrem. M kak pa3 oTTyaa, rie pacKHHYJIOCh CO3BE3-
mue Crpenbna, TouHee, u3 emeé 6osee yaaareHHoro Mmecta Mieu-
Horo Ilyru, emé HEIOCTATOYHO H3YYEHHOIO ACTPOHOMAMM
LlenTpa [anakTuky, CKpbIBAIOIETOCS 3a IVIOTHOM 3aBECOU NbLIH,
3a NoKpoBoM TaiiHbl. Tommuna Takoro Jlydya okasarach 3/ech pas-
Hol nopsiaka 0,3 mapceka, TO €CTb OH HCXOAUT, BO BCAKOM CJIydae,
U3 TOTO «II€HTPAJIBHOTO MApPCEKA», I7I€ TOJBKO M MOXKET HPHUCYT-
CTBOBATb HEBOOOPA3UMOM CUJILI CBEPXMACCHUBHAS «4épHAs JbI-
pa», BO YpeBE CBOEM SIBJISIONIASACS, BOBMOXHO, «OeJIoi» — He BOU-
patomiei, a otaaomei [18]. AToT npocToii pacuét KOCBEHHO MOJ-
TBEPIKJAET, YTO X0/ HAIIMX MBICJIEH NMEET IIPABO Ha JalbHelee
passutue. M Torna scriomuHaeM, uyro HanpasieHue Ha Llentp Ia-
JIAKTUKN OPTOTOHAJTBHO K HAIPABJIEHHUIO HA OCh OOIIETO Bpalie-
HuA COMTHEYHON CUCTEMBI; OCh HAIlEJIEHA CEBEPHBIM MOJIIOCOM Ha
cospesjue J/I[pakoHa, a I0)KHBIM — Ha co3Be3ane 30710Toi Pri6bl. To
€CTh B IUIOCKOCTH SKJIUIITHKH, OPOUT IJIaHET KaK pa3 U HAXOAUT-
cs1 3ToT LleHTp (Mex/y HalmpaBIeHUsMHU Ha co3Be3aue JpakoHa u
Crpesbna npumepno 90 °).

B cuiy HEKOTOPOTO IIEJIOCTHOTO BPAIleHHs IOCJIEI0BATEDb
HbIE y4acTKH 3KkBaTOpa COJHEYHOM CUCTEMBI, IO-BUUMOMY, HEY-
CTAaHHO «OOJyBAIOTCSI» TAMHCTBEHHBIM NHOTOKOM u3 llenTpa
(puc. 11.1), 1 B 3TO¥ IJIOCKOCTU HENIPEPBIBHO IIPUCYTCTBYET I1a-
pabosa, €€ KaycTuka ¢ (pOKaTbHON JUHUEN, 3ajalone Te WIN
UHbIE€ OPOUTATbHBIE YPOBHU.

IIpeanonaras nelicTBue NOJOOHOIO MEXaHU3Ma (O €ro YyHUBep-
CaJIBHOCTU peub MOUAET B pasgesnax 17, 18), aBrop paccmarpusa-
eT abpuc (ppoHTa BO3JEUCTBUSA B BUJAE NAPAOOIMIECKON Yallu,
KOTOpasi ClIOCOOHA IepepacipenesIsaTh BHYTPU Ce0s1 SHEPTETUKY,
paccaanBaTh BEIIECTBO, CTPOUTD OIPEAETEHHbIE TUIIOBBIE CTPYK-
Typbl. Tak B yalike, Korza €€ ocBellaeT UCTOYHUK CBETa, Mbl BU-
JIIM Ha JIHE XapaKTePHbIE «yCbl» KAYCTUKHU U POKAILHYIO JINHUIO C
«6yroHoMm». Ilpm ompeneséHHOM HAKJIOHE MOABIAETCS adOpPHUC
A0JI0KA, 2 €CTM OCBEIIEHUE HAIPaBJIEHO BAOJb OCH YAIIKH, TO
KayCTHKa, HIOHATHO, TPAaHC(POPMUPYETCA B KPYT.
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Puc. 11.1. CTpyKTypa rmnoteTn4eckoro rafaktn4eckoro Jlyya. MnockocTb pUcyHKa coBnagaet

C MJIOCKOCTblO MepunanaHa COJ'IHLI,eCTOﬂHVII;I Ha HebecHom ccpepe; SKNMNTKa emy
OpTOroHallbHa

B03MOKHO, aHAJIOrMYHOMY YHOPSAOYNBAHUIO IUTAHETHBIX Op-
6uT BOKpyr CoJHIIa CLIOCOOCTBYET, HO YK€ B MEHbBIIEH CTENEeHH,
JPYTOM, TOKE TUIIOTETUYECKUI IIOTOK, KOTOPBINA IT€PIEHIUKYIAPEH
paccMoTpeHHOMY ragakTudeckoMy Jlyay. OH HEIpepbIBHO pacpo-
CTpaHAETCs BAOJb HAIIPABJIEHUs Ha co3e3ud J[pakona u 3010Toi
Pb16b1 — BOJIb OCH BpaleHus Hallel IUTAHETHOM CUCTEMBI; 3TO He-
KO€ «TOPCHOHHOE» TOHKOE BO3ZielicTBUe. B TakoM ciaydae och coOT-
BETCTBYIONIETO MapabOoJIONa COBIAJAET C YKAa3aHHOM OCBIO, U MOK-
HO IIOPACCYKAATh (HO HE 3/IECh) O CBA3U PEAILHOTO BPAIEeHU BCEl
CHCTEMBI C POTAIlEH yKE DTOrO «IPAKOHOBOTO» JIy4a.

MoskHO elé BCIIOMHUTD U O ABibKeHuun Bceil CotHeuyHou cu-
CTE€MbI OTHOCUTEJIBHO OJIMKANIINX 3BE3]] B HAIIPABJIEHUU CO3BE3-
nus lepkyneca — «anekca CoHITa»; OH PaCIONIOXKEH, KCTATH, B ILIO-
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CKOCTH JIByX BBIIIE YIIOMSIHYTBIX HanpaBiaeHui — Ha Ilentp lamakru-
KM ¥ TIOJIIOC SKJIUINTUKU (U 3TO caMo 1O cebe He TPUBUATBHO [19]
(cm. puc. 11.1). 3naunT Hac «0OGAYBAET» €IE€ OAMH «BETEPOK»,
(pOHT KOTOPOTO, BEPOSITHO, TOXKE MAPAOOTOUJ, A 3HAYUT BHYTPHU
HEro, B IPOTOCOJTHEYHOU CHUCTEME TOXXE MOIJIO IPOUCXOJUTH
CTPYKTYpUPOBaHUE ANCIIEPIUPOBAHHON CYOCTAHIIUN IO SJUTHBIM
YPOBHSIM.

Hama 3azava ceiiuac aHAIM3UPOBATDH IYTU I'€HE3NCA CUCTEM,
npeJyraras JIUIIb caMble OOIINE BAPUAHTBI TUIIOTE3, OCHOBAHHBIX
Ha JAEeMICTBUM T€X WJIN UHBIX IIOTOKOB U, (PAKTUUECKH, HA CAMOOP-
TraHU3aIlMM BHYTPHU UX MMapabOoJOBUIHBIX allMKATBHBIX YACTEH B
COIJIACHUM C TEOPHEN OCOOEHHOCTEMN.

IIpu Takom noaxoe caeayeT HOHUMATh, YTO OTHIOAb HE JTI00ast
«IIpojlyBa€Masi» TOYKA IPOCTPAHCTBA 3AXOKETCS B «KJIIOBE» KayC-
TUKA HaOEraiomero MmoTokKa, a JUIIb I'OTOBasg K 3BE3JOHOCHON
Berblike. [1o106H0I 061aCThIO HA (DU3UYECKOM IUIAHE, BEPOST-
HO, CTAHOBUTCSA HEKOE 0Cc000€e Ob6JayHOe YIULIOTHEHUE U3 rasa U
npuid. (Illupoko Teneps U3BECTHO IO CHUMKaM Xa6610BCKOTO Te-
JIECKOIIa MOJIoioe paccesiHHoe 3Bé3gHoe ckorutenue NGC 6611 B
co3Be3ny 3MeU: BOKPYT HETO BBIAEISAIOTCS CBOUM Pa3HOOOpa3u-
eM TEMHBIE «KaIlIN», «<KOJOHHBI», HEIIPO3pAYHbI€ BOJIOKHA, I'a30-
IBbUIEBbIE TEMHBIE «CTOJIOBI», B TOJOBHBIX YaCTAX KOTOPBIX (pop-
MUPYIOTCS, 3AKUTAIOTCS MOJIOJbIe, Topsune 3B€3b1.) Ha Torknx
e, HEBIINMBIX IIJTaHAX 3TO MOXET ObITh Kak pa3 ToT Jlaisa-1ieHTp
(ecs mpUAEPKUBATHCA TEOCOMPCKON TEPMUHOJIOTUH), KOTOPBII
TOTOB JIaTh MPOSIBJIEHNE HA IJIOTHOMATEPUAJIbHOM IUTAHE B BHJE
MacCUBHOro rpasuiieHTrpa. MiMeHHO B Hero 6yaTo ApoOHO co-
CKJIb3BIBAIOT IIOCTYHAIONINE H3JAJE€Ka HEBEJOMBIC HMMIIYJIbChI
sHepruii. 1 AucKpeTHOCTb BO3HUKAIOMIMUX B TAKOU BOPOHKE 3JIUT-
HBIX YPOBHEN OOYyCJIOBJIEHA, HABEPHOE, KAK pa3 CTYNE€HYATOU Ju-
HAMUKOH HEYIIPYTUX yAAPOB, IEPEXOANIUX IIO0OUEPENTHO C OJHON
Ha JIPYI'yI0O CTOPOHBI KAayCTHUKHU. IpaBUIEHTP CHUCTEMBI, Kak
«KJIIOB», KaK IIEHTP KAyCTUYECKOI BOPOHKU, TUKTYeT BCEH CHCTe-
M€ CBOM IIPaBUJIa PACCTAHOBKU HEIPEMEHHO B COOTBETCTBHUU C
3akoHOM HploToHa (Korza jeiicTBue CHIbl OOPATHO MPOIIOPIINO-
HAJIbHO KBaJAPaTy PACCTOAHUA), 4, CI€[OBATENBHO, — U C 3-M 3aKO-
HoM Kemrepa. OH e, HAIOMHUM, CUMBOJIU3UPYET COOOM IOTYKY-
6MYeCKyIO TapaboJIy, TO €CTh KayCTUKY COBEPLUIEHHO 0COOOI mapa-
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6ousp1 — METAITAPABOJIbBI. Ho 1o eé ocu abcmucc — He paccTos-
HUe, a IEPUO/bl OOPaIleHNs Ha TOH WM MHOU 3JIUTHOI opoure.
OnHako »TO0 TeMa yxe apyroro ucciaegoBanus. Ceituac xe
BCIIOMHHUM HEOOJIBIION OTPBIBOK U3 «KocMosornyeckux sanucei»
E.N.Pepux [20, c. 273]. B uém - o Bbicovaiinreii poau CorHna B Ha-
meri COJTHEeYHOW CHUCTEeME U OTYACTH — O €TI0 MEXaHU3Me CBSI3U C
KOCMUY€CKMM IIPOCTPAHCTBOM U IUTaHeTaMH (cM. c. 39).

A 49TO KacaeTcsi BO3MOXXHOTO (p€HOMEHA I1OJ Ha3BaHUEM «TI'a-
JakTudeckuit Jlyd», To OH IIO-CBOeMy pacCMaTpPHUBAETCS (PUIOCO-
¢om, mHTyUTHBUCTOM M XYIOKHHKOM X.Apryaiabecom (Paxrop
maiig. Kues, «Codpusa», 1998). Tak, uesoBedecTBy, 110 MHEHHUIO
JTOKTOpa Aprysiabeca, IpeJICTOUT IPAaHANMO3HOE INPEOOpaKeHUE B
cBa3u ¢ npoxosoM CoOJIHEYHOH CHUCTEMBI 4Yepe3 3SHEPTUu
nopo6Horo Jlyuda.

12. BrnagnmMmcs B NUKn

Bo Bceaennom cymjectByer AMIIb OAMH Xpam,

M ato Teao Yeaorexka. Huuero mer

CBSIIJEHHEE 3TOM BBICOKOM $OpMmBI <..>

Mprr kacaemcs Heba, xoraa mp1 Bosaaraem

HALIy PYKY HA Y€AOBEYECKOE TEAO!
E.Il.braBamcxas («Tatinas Aoxmpuna». T.1)

Hayka cmHTeTMYECKOM CYIJHOCTYM YEeAOBEKa,

usydeHme QYHKIMIA ero OpraHmM3ma,

VABUT aHAAOTMIO B cTpoeHmn M GyHkymax Kocmoca.
EN. Pepux («Kocmorozuneckue 3anucu»)

IIposBieHne NpU3HAKOB BETBJICHUS B IUTACTHKE JIHIA YEIOBE-
Ka ObUIO oTMedeHO aBTOpoM emé B cepeaune 1980 roxos (cm.
take Ilpunoxenue I). ITpomepsas onpenesréHHBIM 06Pa3oM IO
¢oTorpadusaM, WLIIOCTPALMAM H300PAKEHUSI OKOJO IOJIYyTOPa
COTHU JHI| (B OCHOBHOM MY;KUYHUH-€BPOIIOHOB), yJaJlOCh TOTJAA
IPUIATH K CJIEAYIONTIM BBIBOJAM.

Ha siunie genoBeka, onupasch Ha OCHOBHBIE «OTBEPCTHSA» (ITa-
Py IMIa3, HO3JAPEH U POT), MOKHO IOCTPOUTH PAaBHOCTOPOHHUI
«6a30BBIN JINIIEBON TPEyroabHUkK» (puc. 12.1) ¢ BepmmHON, omy-
IIEHHOI B CEPEJUHY PTA, 4 OCHOBAaHUEM, COEJIUHSIONIUM 3PavyKU.
9TO BO3MOXKHO M3-32 TOTO, YTO IEHTP IIA3HUIIBI, COOTBETCTBYIO-
Imye HO3APS U CEPEANHA PTa BBICTPOEHA IPUPO/I0H IOYTH B/IOJIb
exuHOI npsiMoi. 11 HaKJIOH €€ 10 OTHOIIEHHIO K OCH CUMMETPUH
Juna 3aMaéT B cpeiHeM Tynoi yroa {, = 132°+ 3° (n = 95). On ne
COBIIQ/IAET TOYHO C «30JIOTHLIM» YIJIOM BETBJIEHMUSA (, PaBHbIM
137,5° xors u He ganéx ot "Hero (360° /P2 =137,5°, rue @ — yncio
3osororo orHomenus 1,618...). Ecim ke paccmarpusars yesnose-
Ka B IPOQMIIB, TO TYIOM yroa § . ero OkaiiMIsiomuii (¢ eHTpoM
Ha KOHYUKE HOCa, a JIyJd KacaloTcs J16a U TyO C MOJAOOPOJKOM), B
cpenueM cocrasisier 141°+5° (n = 137), npuuém 3xecs npeoba-



88 «Cmompu 6 xoperv!» 12. Beasdumcs 6 ruxu 89

187,5°= 360° /P 2
®=1,618..
®2=92618...

137,5°= 180° - 42,5° 180°—§_¢= 180°-¢ = 180°—§_¢=
np
=180°-132°= =180°—141°= =180°-132°=
=48° =39° =48°
§§§+9°

«3onoton» yron | §, =137,59 , azCO—Gi é’_npsc:o+3°

%(§+§Tp)=136,5°m ¢

£, =132°+3° (N, =95)
g, =141°£5° (N, =137)
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Puc. 12.1. MpuHUMN BeTBNEHMA («0KONO30M0TOro») B MAACTVKE N1LA YenoBeka (rlpocbl/lnb n
dac). Ceepxy: B3anMHas TpaHchopmMaLms Npoduns 1 daca B COOTBETCTBUM C KOKOJO30J10-
TbIM» YTTIOM BETBJIEHUA
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Hun.8

JAIOT 3HAYCHUS Cnﬁ, pasubre 137 °u 147 °. MoXHO TOBOPHUTBH O TEH-
JAEHIIUU BCTPOEHHOCTH NMPO(WIA B TYIOH yroJ IpU OCTPOI Bep-
mHEe 6a30BOTO TPEYrOIbHUKA — KAaK ObI YIVIbI TpodumIsa u daca 1o-
MOJHAIOT ApyT Apyra go 180°. A cam 3TOT Tynoii yroi, B 11€JIOM CO-
ctaBisas Benauny ({ ot Cnp) /2 =136,5° 6e3ycioBHO, 6JIU30K Xa-
PAKTEPHOMY YIJIy «30JI0TOTO» BETBJICHUS.

brarogaps ykasanHoii o6mell CBA3U yIIOBLIX IAPAMETPOB JIU-
LIEBOH YaCTU U IPOQUIs, MOXHO 3aMETUTD, YTO y JIOAEH (pac) ¢
6oJiee IUTOCKUM IPOQIIIEM IVIa3a AOLKHBI OBITh ITOCAKEHBI OJINKE
JPYT K IPYTY, & C CUJIBHO BBICTYIIAIONIUM HOCOM — paibire. (ITocren-
Hee PaBHOCUJIBHO TOMY, YTO HOC KPYIIHBIH, 2, 3HAYUT, HO3JPH Ha-
xoaarcs ommke ko pry.) Ilo-Buanmmomy, Hanb6oiee IpaBUIbHBIM,
KPAaCHBBIM JIMIIOM CJI€AYeT CUUTATh TaKOE, IapaMeTPbl KOTOPOTO
HanboJIee COMIACOBAHBI, TEM 60JIee, €CIU JydIInM 0Opa3oM OTBe-
YaIOT UIMEHHO «30JI0TOMY» BETBJICHHIO.

JlpeBoBUHOE BETBJIEHNUE 11O CYTH CBOEH PABHOCUILHO SIBJICHUIO
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e p\ ; Al h ‘epovaoB

Mepkypuii
(ycnosue)

jl ConHue
(ycnosue)

OCprIIﬂ Yyron «30J510Toro»

napabonbl , ~0,8 a.e. BeTBneHuns: 180°— 137,5° ~42,5°

p — oKanbHbIN NapameTp

Puc. 12.2. CoBMellieHVe napabonbl 1 eé 0CoBeHHOCTEN € M30bpaxeHeM NnLa YenoBeka Ha
KapTUHHOW NNOCKOCTU. (OBbl4HbIE XapaKTEPUCTUKM, TaKMe Kak LBET a3 1 BOIOC ,0TCYTCTBYIOT Ha UH-
hpakpacHbIX 1300paxkeHUsX, TOrAa Kak TemnepaTypHble AeTany Noa4epKHyTbl. Hoc 1 ylin obbl4HO Xo-
nofHee, 4eM gpyrve H4actm n1ua, a rma3sHble BnagnHbl Tennee. ﬂpKOCTb HOB,EI,pel;I W pTa U3MeHAeTCA B 3a-
BNCUMOCTW OT TOr0O, BAbIXAET Yes10BEeK Unn Bbl,D,leaeT)

mpewun, 11 JUIs1 HUX HAOJIIOAETCS Ta K€ TEOMETPUS — T€ K€ TUITNI-
HbIE «30JI0TbIe» yIIbl. Besikoe oTBepcTHe (Kak TO INTa3HUIBI, HO3-
JpU, POT), KOHEYHO K€, €CTh PE3YIbTaT HEKOTOPOTI'O IOCTOSTHHOTO
BO3JIEHCTBUA, TO €CTb 3TO YACTh TPEIIMHbI UJIM OHA caMa. Tpemu-
Ha, KaK ¥ pacTUTEIbHAsl BETBb, PACIPOCTPAHAETCSH IO ONTUMANb-
HBIM TPAE€KTOPUAM, HauOOJIe€e YI3BUMBIM, XPYIKUM IS OKPYKaIO-
e cpeJbl, CIOBHO PAaCKpbIBas B 3TUX MecTax cebe nocrtyn. Caexnys
TAKOMY IIOBOPOTY MBICJIEH, JIETKO IPEJICTABUTD ce6e, UTO 3TH MyTH-
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OTBETBJICHUS SIBJISIOTCS TIOUCTUHE JTMHUAMU HAUO0AULE20 HANPANCE-
HUA, 1 HE YAUBUTEIbHO, YTO K HUM IIPUMEHUM TOJXOJ, KaK K Kayc-
THKaM, B KOTOPBIX IIJIOTHOCTb SHEPIUN HAMOOJIbIIAS.

BoT moueMy cieayomuM rmocie «6a3oBoro TPeyroJbHUKa» 60-
Jiee TOYHBIM IPUOIIKEHNEM IIPU PACCMOTPEHUM OCOOEHHOCTEN
YeJI0BEUYECKOTro JINIA, Ja U BOOOIIE JIMKOB B JKUBOTHOM MHpE,
aBTOP CUMTAET KayCTHIEeCKoe nmpeacTaBiaeHne (puc. 12.2).

EcrecTBeHHO MOMECTUTH B KAPTUHHOM IJIOCKOCTHU Ha CEpeau-
He pTa (COMKHYTBIX I'y0) TOUKY BO3BpaTa KayCTUKH ITapabOJIBI — eé
«KJIIOB», T€M 0oJiee, 9YTO, COIIACHO JPEBHEN MEIUITMHCKOU MpaK-
THUKe (HampuMep, alopBe/Jie), Ha CEPEJIUHHYIO YaCTh BEPXHEH Iyobl
IIPOEHUPYETCS cepane, MeTapOPUIECKU U 330TEPUIECKI CIMBO-
nusupyemoe CosiHIIeM B Hamlel rmaHeTHol cucreme. He momHio
I7le HAIMCAHO, HO MOSICHEHHEM 3BydJaT cjIoBa: «POT — akTuBHOE
OTBEPCTHE /ISl TOJIEPKAHUS HAIIETO OPTaHM3Ma IOCPEACTBOM
*ku3Hu. Ho oH ciaykut Takske TOMy, 4TOObI TOBOPUTD, OCYIIECT-
BJIAATH JIyHIEBHOE U JyXOBHOE».

Ecin Ha KapTHHHOM IVIOCKOCTU KOHYHK HOCA COBMECTUTH C
TOYKOH caMoIlepecedeHus! BeTBeH (POKAIBHOMN JTMHUM MapabOoIbI
(F), To ectb ¢ ypoBHeM Mepkypus (!), To ypoBeHn Benepnr
(HeckobkO HMKE N, — ypoBeHs B) mepecedyéT cepeuHy Hoca —
«ropOuHKy». ITouTn mapatenbHble BETBU KAayCTHKU M (POKAID-
HOI JIMHUU KaK pa3 NpouayT depe3 miazHuipl. [Ipuuém yposenn
3emm (V,), Tie HAKIOH KayCTUKU K OCU CUMMETPUU — «30JI0TOM»
(kaK y BETKH JIep€eBa 10 OTHOUIEHUIO K CTBOJY!) — KACaeTCsI CaMoro
HIDKHETO Kpas IIa3HUIL. A «Mbl ;KUBEM B MUpPE, B KOTOPOM JIOMH-
HUPYeT “Iy1a3”» — BCIIOMUHAEM OIISATh IpounTaHHoe. Jla, Mbl — xu-
tean 3emun, 1 oHa B COJIHEYHOI cucTeMe — CBoeoOpasHas JOMU-
HaHTa. [lonyTHO cKa)xeM, 4TO PsAJOM UCCAESOBAHUMI BOJIOCHI CUM-
TAIOTCSI UCTOYHUKOM YHUKAJIBHON MH(OPMAIUH, IOCTYIAOMEH
13 OKPYKAIOMIEH Cpeibl 1 KOCMOCa; 60jIee TOro — CBO€0OPa3HbIMU
BOJTHOBO/IaMH (TI0 CTPYKTYp€ OHU HAIIOMUHAIOT UMEHHO TaKOBBIE),
paboTAIOIMMU «H1 Ha IPUEM, U Ha niepeady> (B./I.I1pasousyes// Hay-
ka u pesurus Nel12 /2003). 3nauur, Kak 1 OsIC aCTEPOUJIOB, BOJIO-
CSHON IOKPOB T'OJIOBBI, MO-BUJUMOMY, CIYKUT OCOOLIM IOCTaB-
IMUKOM — MH(OPMAIlUM, SHEPIHUH, JakKe BEIeCTBA — I OoJee
BHYTPEHHUX O0IacTel IIJTAHETHON CUCTEMBI.

ITogpiMasice BeIme U BCE 60I€€ paCXoAaCh, BETBU KAyCTUKU U
(poxanbHON IMHUM BHYTPH 11apaboJIbl IEPECEKAIOT €€ TaM, I7ie JIO-
KaJIN3yeTCsl B IUTAHETHOM CHUCTEME MOSC aCTEPOUJIOB M IJ/ie HaJl
J60M HAUMHAIOTCS BOJIOCHI.
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B mipxHell yactu y16a, B 006JaCTH TaK Ha3bIBAEMOT'O «TPETHETO
Iaza», IPOXOJMT IIAHETHBINH yposenb Mapca (B,)). Cama xe ma-
padoi1a, KaK OKa3bIBAECTCS, OKAMMIISIET HIDKHIOI 9acCTh JIMIIA IO
noaGopoaKy, pukcupys osan (napaboaa osara). Huxusis cropo-
Ha 6a30Boro kBajgpara (imHus P 'F ,P) oTrenser mogbopoaoK, u-
aus N K N opuenTupoBaHa BJIOIb I'y0, 2 BEPXHAA CTOPOHA KBaJIpa-
ta (KK) - B0 mias (win uyTh Bointe). Tak 4To Bce msiTh saie-
BBIX OTBEPCTHI HAXOJATCS BHYTPH 6a30BOro KBajparTa mapabo-
abl. HamomHuM, 4to ero cropoHa paBHa ABYM (POKAJIBHBIM I1Apa-
MeTpaM (2p). ITone3Ho 3HaTh €mé, 9TO pacCTOSTHUE OT YPOBHS I71a3
JI0 Hadaja MoAOGOPOJAKA (BBINYKJIOCTD IOCJIE YIIyOJEHUs IOJ HU-
JKHEN ry6oil) — Kak pa3 CTOPOHA KBaApaTa 2p, a OT CaMOU HIDKHEN
YaCTH JINIA O CEPEAUHBI PTA — OTPE30K, PABHBII (POKATBHOMY I1a-
paMeTpy p, 10 ypoBHs a3 — npuMepHo 2,5 p. Iloutn asa Hamumx
HajIblia MO TOJIIUHE — KAK pa3 U €CThb JAINHA (POKATHHOTO Iapame-
TPpa JIMIEBOI MapaboJIbl, TO €CTh CTOPOHA 6A30BOrO KBaJpaTa CO-
CTaBJISIET, B CPeAHEM, 4 TOJIIMHBI MaIbLA, WIA 2 €ro JUINHBI — Oe-
3BIMSIHHOTO JIM, CPERHETO, YKa3aTesabHoro. ITornyrHo npuseném Jo-
IOJIHUTEJIbHBbIE IIPUMEPHBbIE COOTBETCTBUSA: IMMPUHA PTa, JIMHA
HOCa, 6poBU, BBICOTA JIOA, yXa, INIA3HOM 6Aa31C — 3TO BCE, KAK JJIMHA
NAJIBIIA; & B IIEJIOM IO BBICOTE JIMIA YKJIAABIBACTCS 3 JUIMHBI TAJIbLIA,
TOo ectb 12 d¢oxanpHpIXx napameTpoB mnapabobl. JlagoHbio
3aKpBIBAIOT POT — 3TO KaK pa3 OT HOCA JO HOJOOPOJKA, JBYMS
JIAJIOHSAMH 3aKPBIBAEM JIMIIO — KaK pa3 CTOPOHA 6a30BOT0 KBAPaTa.

Ecim paccmaTpuBaTh OOBEMHBIN BAPUAHT, A HE IULIOCKOCTbD, TO
napabosty 1 06e €€ ocobble JIMHUM CJIEJyeT OTOTHYTb K BUCKaM;
TOrJa 06JIACTU BBIXOJA BETBEH KaYCTUKH U3 ITapaboJIbl, BEPOSATHO,
HMOAOUJYT K YIIHBIM PaKOBHHAM — €€ JBYM OTBEPCTHSM HA rOJIO-
Be. B pesynprare, KaycTHKA KaK JUHUS HAPSKEHHAs BHYTPH He-
KOT'0 IapaboJIn4ecKkoro (p)poHTa BO3AECHCTBUSA, UAYIIETO HA YEJIO-
BEKa CBEPXY (13 KocMocal), Kak Obl «JpOOUT» KOCTHBIH OCTOB B pa-
OHE pTa, HOCA, IJIa3 U YIIEH, YCTAHABJUBASA CBA3b BHEITHETO MU-
pa ¢ BHyTpeHHUM (pyHKIHOHMpPOoBaHHeM. PokaTbHAS XKe JTHHUSI
JEHCTBYET KaK Oy/ATO MHAUE, JaKe HA0OOOPOT — BOCCO3/AET, JICTIUT:
HECKOJIBKO ITOJHMMAET BHEIIHIOK, MYCKYJBHYIO, YacCTb JHUIA —
Havaso MoAdOpPOKa, KOHUYMK HOCA, OPOBH, YITHbIE PaKOBUHLI. Ta-
KOBO Hallle Ipeanosoxenne. JIro6onbITHO, YTO «OyTOH» (POKAIIL-
HO JIMHUU MOXKET aCCOLIUMPOBATHCS C A3BIKOM, KOTOPBIM, KOra
BBICYHYT, JOCTUTAET WIM IPHUIOAHATOCTH HadajIa IOJO0OPOAKA,
e cocpenoroden Gokyc F,, mim KoHunka Hoca B pokyce F. He-
6OJILIION MPOMEKYTOK MEKAY JBYMs TOUKAMU IepeceuyeHus ¢o-
KaJIbHOTO «OyTOHA» C BETBAMU KayCTUKU KaK Obl OTMEPSIET CBOEH
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MIMPUHON PACCTOSHUE MEKITY ITAPOH KOXKHBIX BBICTYIIOB, YTO UJyT
OT BEpPXHEH I'yOhI K HOCY.

3ameuaeM, YTO MMEHHO caMasi IPUBEPIIMHHAs 00IACTD Tapabo-
Jb1 (IO HUKHUM OCHOBaHMEM 6a3oBoro ksaapara, P'OP)!' crpout
CBOHMM «BOJHOBBIM (PPOHTOM>» Ty YACTh KAYCTHKH, IPUJIETAIOIIYIO K
€€ «KIIOBY», KOTOpasi HAXOAUTCA BHYTPU 6a30BOTO KBaJpaTa, WU
— B IIpeJiesIax OpoUT TPEX BHYTPEHHUX IuaHeT 1o Mapca. ITo oTHo-
HMICHUIO K JINIIEBOM YaCTU 3TO O3HAYAET, YTO MMEHHO camasl HU-
MKHSIS 4aCTh MO0OPOJKA «KOHCTPYUPYET» 00JaCTH HOCa (YPOBEHD
op6uThl Beneps!) 1 mia3 (ypoBeHb OpOUTBI 3€MIH ), OOYCIaBINBAS
VHJUBUAYAIbHBIE CIIOCOOHOCTU YeJIOBEKAa K OOOHSTEIBHOMY H
3PUTEILHOMY BOCHPUATUIO MUpa. Torza — He moTomy i OBITyeT
MHEHHE, 4TO B XapaKTePe YEJOBEKA €ro BOJIEBbIE Ka4eCTBa «HAITH-
CaHbI» HA Mogbopoake? Ecm OH BbICTYIAONUA, pe3Kuii, TO 4e1o-
BEK CUYUTAETCS BOJIEBBIM, YIPAMBIM, 2 €CJIU CKOIIEHHBIH, TO — 6€3-
BOJIBHBIM, MTO/IATIHBBIM.

Yro KacaeTcs AMOYKH Ha OJO00POJKE Y HEKOTOPBIX JIOAEH, KO-
TOpas CYUTAETCS MPHU3HAKOM, ONATH XK€, YIOPHOTO XapakTepa
(e€, kcTaTh, KOHTPOJIUPYET, KAK U APYrue YEPThI YEJIOBEKA, MOJIE-
kyna /THK), To eé ¢ukcupyer npumepno cdokanrbnas Touka F,.
ITO MOUCTUHE BOJEBOM «(POKYC» TUUHOCTH.

IToutn yepes 3Ty e TOUKY (YyTh BBIIIE U, OCOOEHHO, €CJIU IMOY-
Ka BEPTHKAIbHA) ITPOJIEraeT OKPYKHOCTD C IIEHTPOM BO Pty (puc. 12.3),
oTtobpaas myTb Mepkypus Bokpyr Cosnna. Jlumb opéuTa 3T0M ObI-
CTPOH ILUTAHETHI, OJHUIETBOPSIOMIEH YMUCTBIA WHTEIEKT U Oec-
CTPACTHBIH yM, 3all€YaTIeHA ITOJHOCTBIO Ha HAIEM JIULE, CJIOBHO
BIIUCBIBASICh B CKJIAJIKH KOKHU NP YJIBIOKE, Pa3srOBOPE, B CTAPOCTU.
Hesmbast HE yOMSIHYTD, YTO HAAOPOBHbBIE JAYTU MOAYEPKUBAIOT X0, (pO-
KaJIbHBIX «yCOB» — BETBEH (DOKATLHOM JIMHUM 1 OYKBaJIBHO UM BTOPSIT.

Jlro6onbITeH 6enepur ypoBEHD Ha idIie — cepeauHa Hoca. Camas
BBICTYHAIOIMAsl YACTh JIMKA OBIBAET C «TOPOMHKOMN» (Y HEMPUCTYI-
HOTO, TOPJIOT0O YeJOBEKa, apUCTOKparTar?), a To u 6e3 Heé — y Kyp-
HOCOTO (HE 3HAYUT JIX JIETKOMBICJIEHHOTO, BETPEHHOT'0?); ITaTOJIO-
TUYECKUH IPOBaJI NEPEHOCUIIBI — BOOOIIE MPU3HAK JYPHBIX 3a00-
JIEBAHU, B Ha3BaHUU, KCTATH, COAEPKAIIUX UMEHHO KOPEHb OT
cnoBa «Benepa»! He ynuBuTenbHblEe M «COBHNAAECHUS» BCE 3TU
«BenepuHbI mpogeIKI»?

' Kak 6bl poseTka B Halue napabdbonouaa.

2 XapakTepHo crefyiollee B OTHOLEHWM 3TUMOJNOMMKN CoveTaHus «rop». OdveBMaHa
CBA3b: ropa—ropb—ropabii. Mudonorudecku, Ha f'ope obutatot 6oru, oHa CBALLEHHA U
npvyactHa Heby y Bcex HapomoB. BeHepa e, pyMckast GOrvHs cafloB, MO HEKOTOPbIM
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Cam sk — sdyeobpasen, 6y;[yq1/1
OKaNIMJIEH cBepxy emeé oxHOI mapa-
60JI0I1, MMEIOIEH HECKOJBKO OOJIb-
M MacmTab, 9eM y mapabosl oBa-
Jla, ¥, BEPOSITHO, AIIPOKCUMUPYIO-
el TpoUIbL HEKOTOPOTO MOTOKA,
YCTPEMJIEHHOTO OT 4YEJOBEKa BBEPX
— B KOCMOC (cM. pa3zensr 13, 22).

I/ITaK, HaIlpamnBa€TCA BbIBOJ,
9YTO THUIIWYHAS CTPYKTypa JULA de-
JIOBEKA SIBJISIETCS CBOCOOPA3HBIM OTPAKEHUEM, 3€PKATIOM OO1Ie-
ro ycrporiicrBa COTHEUYHON CUCTEMBI, I/ie, BOOOIIE-TO TOBOPs, 3a-
nevatiaeHsl [Ipupopoit ocHOBHBIE (3JIUTHBIE) YPOBHU X000 cH-
CTEMBbI, 3aKOHOMEPHBIM 00pa3oM (POPMUPYIOIIKECS BHYTPHU I1a-
paboamueckoro poHTA TAMHCTBEHHOTO BO3AECHCTBUSA, U UMEH-
HO 6JIarofapsi €ro 0COOEHHOCTSM — KayCTHUKE U (POKAILHON JIH-
Huu. Bo3MmoxHO, anukanbpHag (mapabosongHAsI) YacTh 3TOTO
«HEOGECHOT0» BO3IECHCTBUSA, HEIPEPBHIBHO (DOPMHUPYETCSA HHICXO-
JAIMAM IIOTOKOM, UJyIIMM Ha 4eJOBEKa 4Yepe3 TEMEHHYIO YacTh,
KaK-TO CIOCOOCTBYeT OOpPa30BAaHMUIO CaMOU (DOPMBI JIMIIEBOTO
OBaja, a OHA, B CBOIO OYEPE]b, TAK OTPAHUYMUBAET HEBUAUMBIN
IIOTOK, YTO B PE3yJIbTATEe M BOSHUKAET CHEU(pUIECKas JUIeBas
crpykrypa. (Croja ke cHopaBeJMBO OTHECTH (POPMUPOBAHHE
MAPHOM 3€PKAJbHON IUPKY/ISANNN B O0EUX IIA3HUIAX: B IIPABOM
— IPOTHUB YaCOBOU CTPEJIKHU, B IEBOU — II0 4aCOBOU CTpeJKe. ITO
MOXHO pPacCMaTpPHUBATh KaK pPe3yJbTaT OOTEKaHHUsA dYepera
HAJAOIUM CBEPXy IOTOKOM — CM BCIIOMOTATEJbHBIA IS
nonnmanus puc. 12.5 a, 6 [17].

Puc. 12.3

NPeArNoNOXEHVAM, MepBOHaYanbHO Obina NepcoHUdUKaLmen abcTpakTHOrO MOHATUS
«munocTb Goros» (venia). B acTponorvmn nnaHeTa BeHepa onpenensercs Kak MUNOCTU-
BOE HOYHOe CBETUSO.

Mo 3By4aHMIO <rop» COBMaAaAeT C ermneTcknmM GOXXecTBOoM, BOMIOLLEHHOM B cOKona (ve-
NOBEK C rofloBOV opfia, KpblnaToe conHue). 37o Mop, nnu Xop («Bbicotar, «<Hebo»), 4To
COOTBETCTBYET B 3/MHM3Me AnnosnoHy, Mepakny, OproHy. HeBONbHO BCMOMMWHAIOTCS
3HaKOMble CJIOBA «XOP» U, HABEPHOE, MPOU3BOAHOE — «XOPOLUMIAY, Beflb XOpP, YHUCOH
ecTb Nafl, rapMoHus. KctaTi, «Xop» No-0CETUHCKN — XOPOLLUNA.

13BecTHO Takxe, YTOo cama hopMa COPY>KEHNI PENMUTMO3HO-PUTYANBHOTO Ha3Ha4YeHWs
00bIYHO MMUTUPYET hopMy [Opbl, U B 3TOM CMbICIe, NMMPaMMUAA, 3MKKypaT, narofa,
XpaM, CTyna, YyM v apka MOryT pacCMaTpMBaTbCs Kak apXMTEKTYPHbI 0bpa3 Mopbl, eé
aHanor» . NMo4yeMy TOrfa BbICTYMalOLWMIA Ha INLLE HOC He COOTHECTU C CUsitoLLEN Hebec-
HoM BeHepon — cBOeobpPa3HoOM CecTpot 3emMnu, 330TePUYECKI, IBOSIIOLIMOHHO — CTap-
Lewn, BbiCLlen?
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H3BecTHBI, K CIOBY, Takue BbicKasbiBanus E.JM.Pepux [22]:
«B M0O3ry ecTb IeHTp, Ha3bIBAEMBII “KOJIOKOJIOM”; KaK PE30HATOP OH
cobupaeTt cuMpoHUI0 Mupa u camyio IyOOKyIO THIINHY CIIOCOOEH
IPpEBPATUTh B I'PO3HBINA akkopj». «Temsa mmeer HaspiBanue “Ko-
J07112”, ©6O BOJIHBI 9y»KUX BO3JIEUCTBUM MPOHUKAIOT 3TUM HAIIpa-
BiaeHueM. IToBcrogy BUAUM B APEBHOCTH MOKPBLITHE TOJOBBI, CBS-

3aHHOE€ C CMMBOJIOM CBAIICHHUKA...»

ko ook

Hano otnaBath ce6e OTYET B TOM, YTO B KKJIOM KOHKPETHOM
cJIydae TIaJKasi JIMHASA OBajla B KAPTUHHON IUVIOCKOCTH Ha JIUIE de-
JIOBEKA MOKET HE ObITh CTPOTO MapaboJIol, a JIUIIL 6oJIee W Me-
Hee OJIM3Ka €i: OHa MHJMBUyaIbHA JUIS KOKA0TO U3 Hac. JInmo ObI-
BA€T YPE3MEPHO CKYJIACTBIM, IIMPOKUM WM, HAOOOPOT, YATHMHEH-
HbIM. [ToaTOMy 6Ga30BBIil «KBaJpaT», CIYIAETCS, JAKE IPSIMOYTOJIb-
HUK, BBITSIHYTBIN 110 BepTuKa. Ho Tak nwim nHade, ngeaioMm siBis-
€TCs BAPUAHT € mapabosioii. Ilo-Buamomy, Mepa OTKJIOHEHUS OT He-
rO CJIYKUT HEKUM (pOPMaTbHBIM KPUTEPUEM CHEIU(PUKNA JAHHOTO
yesnoBeka. Ha puc. 12.4 a mokasano coBmerenne oco6eHHOCTEH ma-
PabosIBl ¥ N300PAKEHUS JINIA YEJOBEKA OTHIOAb HE C IPABIIbHBI-
MU Y€pPTaMH, HO IIPU 3TOM ITOJIYYEHO, KaK MBI CIUTAEM, JOCTATOYHO
xoporuee coorsercrBue. Ha puc. 12.4 6 1 cpaBHEHMS IOKAa3aHO
M300pKEHNE M3BECTHOTO HAM XHUIHUKA U Ta K€ Iapadosa ¢ eé

Puc. 12.4. HeBO3MOXHOCTb TOYHOrO COBMELLEHWS eANHOM annpokcMaLmen rlapa6or|b| nee
0CcoBEHHOCTeN AN HeNoBeYeCKOro 1 3BEPUHOTO NvKa
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12. Bzasdumca 6 auxu 99

KayCTUKOH 1 (POKATBbHOM JIMHHUEH; TpaB/ia, 3B€Pb HAXOAUTCS HE COB-
CeM B IOAXOJSIIEM PAKYPCE, HO YK€ 3aMETHO, UTO IapaboJIa pacrio-
JlaraeTcsl HUKe Kpasi MOP/Ibl U HUKAaK He BBIIIE.

Yro KacaeTcss He BIOJHE TOYHOIO CJIE€JOBAHUS BEPXHEN U HU-
JKHEU 4YacTH OKOEMa JIMIA YesIOBEKa Iapabose, a TON WM HMHOM
O4YEHb OJIM3KOM Mapabosie MIAAKONH KPUBOM, TO 3TO BIIOJHE OKUAE-
MO: Y KQXKJIOH INYHOCTU CBOU MH/IUBUTyJIbHbIE OCOOEHHOCTH — IICHU-
Xu4eckue, (PU3NOJOrHYeCKe, CTPYKTYpPHbBIE; y He€ cBOs rpaduka,
COOGCTBEHHBIE YIVIBI BETBJIECHUS (IIOYTH» 30JI0ThIE») — 3TO KAaK ObI BU-
3UTHAsl KapTOYKa ueIoBeKa, O(PpOPMIEHHAs IO €T0 €AMHOMY CTHJIE-
BoMy npuHIuny. 1 Takas nepcoHaibHasg OpraHu3anys JUisd BCeX op-
raHoOB, YacTe€H Telxa OTOOpakeHa Ha TEHETUYECKOM YPOBHE, B
crpykrkpe JHK.

Emé pas cieayer nogquepkHyThb, 4YTO IIPH allIPOKCUMalMH, Ha-
npuMep, napabosoil TOro WIM MHOTO OYEpPTAHMS, HEOOXOAMMO
MOMHHTB, YTO 3TO BCETO JIUIIB €I OJHO NPUOIIKEHUE K AeHCTBU-
TEJLHOCTH, PE3YJLTAT IPOIEAYPhl YCPEAHEHUs MHOTUX 1 MHOTI'HX
CJIygaeB, 4TO CaMo IO cebe OYEeHb BAXKHO, MO0 BBIABJISET OOIIYIO
3aKOHOMEPHOCTD, IVIABHYIO TEHJ[EHIIUIO.

Puc. 12.5.

a) MrHoBeHHasi KapuTMHa MoToka Mpw
oOTeKkaHWu Wapa npu Yncie PeHonbaca
Re = 15 000. JlamunHapHbIN norpaHny-
HbI1 CNOW OTpbIBAeTCA Nepef, 3KBaTo-
POM, MPUHEM OCTAETCS TAaKOBbIM Ha ASIN-
He, MOYTU paBHOW pagmycy. 3aTem crnom
CTAHOBUTCS HEYCTOMYMBLIM N ObICTPO
npeBpallaeTtcs B TypOyneHTHbIN [21].

6) OcpedHEHHbIN NOTOK NPy 0bTeKaHUK
wapa npu Re =15 000. AnuTenbHas K-
CMo3vLMs NPU CbEMKE BO3AYLUHBIX My-
3bIPbKOB B BOAE MOKa3bIBAET OCPEAHEH-
Hylo POPMY NMHWUIA TOKa B MEPWAMO-
HasbHOWM NIOCKOCTY AN TeYEHUS, MTHO-
BEHHOe (POTO KOTOPOro MpPUBELEHO Ha
npegblayLliem cHumke [21].

He npaBpa nv npocmaTpuBaetcs 3a
WapomM Mo Xxomy oOTeKkaHus HekKun
OBYyrnasbin nnk?

ANE: SRR

Puc. 12.6a

Tenepb MOXHO BCIIOMHHUTDB O BBICOTE U (DOPME CTAPUHHBIX
roJIOBHBIX y6opoB. Hanpumep, Murpa, cuMBOJIH3UpPYOINAS
TepHOBBIN BeHer Mucyca XpucTa, 1o BeicoTe (B CpPAaBHEHHU C
pasMepaMu JHIa) COOTHOCUTCS IPUMEPHO C YPOBHEM opoU-
Thl rura"HTckoro lOnurepa — B 330Tepu4YeCcKOM ILTAHE, ILTAHE-
TBI BBICOKOM MYJAPOCTHU, Yb€ JYXOBHOE COCTOSIHHE BBIIIE, YEM
3emtn. AHaJOTMYHBI U TOJOBHBIE yoopbl B JI[peBHeMm Erumnre
(puc. 12.6 a, 6), pa3IuuHbBIE KOPOHBI, a B HAIlle BpeMs — Ka3all-
kue namaxu. [Ipumuém BO Bcex 3THX cIydasx HIMPHUHA yoopa
BBICOTON PACTET, KaK IPaBUJIO, IO 3aKOHY PaCXOJAIIUXCS Be-
TBeH nmapaboJbl, 6yTO yOOP HE TOJbKO 3alUINAET, HO U yCUJIH-
BaeT HUCIIOCJIAaHHbIe HeOOM Bo3aelicTBus. MHorga 661BaloOT 10-
CTHXXUMBI U «CaTYPHHAHCKHE» BBICOTBI, HO 3TO Ipeaes — Aalb-
IIe HeJIb3sI; TO — YPOBEHD YXO/a C JKM3HEHHOTO, 3¢MHOTO IUIAHA
[26] (puc. 12.7).

HumO6bI ke BOKPYT 4esa CBATBIX, OKPY)Kas €ro IPHUMEPHO Ha
HMIMPHHY, PABHYIO BbICOTE CAMOTO JIMKA (TO €CTh OTHOCUTEILHO Ce-



100 «Cmompu 6 xopern!» 12. Beasdumcs 6 ruxu 101

Puc. 12.66. TonosHble yoopsl (rpaslopbl ¢ pucyHKoB BaypeHdenHaa): 10 — AHbIYapa HU3LWero paHra B Ervnte; 11 — aHblMapa B KOHCTaHTHHOMONE;

1 — uTanbsHUa (Tak Ha3blBaeMbln "kopabb™); 2 — Genbii TlopbaH; 3 — NepekynLLmKa; 12 — napafHbIl rONOBHOM yHOP fiHbIMapa, COMPOBOXAAIOLWEro CynTaHa B Me4eTb WK BO
4 1 5 — 3HaTHbLIX TYPOK; 6 — CAIyrv Nawu; 7 — ciyrm odbuuepa y nawm nnm bes B Ervnte; BpemMs TOPXXeCTBEHHOTO Bble3aa; 13 — cafoBHMKA CynTaHa; 14 — noBapa CynTaHa;

8 — ymnHoBHUKa B Kauvpe; 9 — oduuepa-aHblHapa; 15 — conpaTa naww; 16 — nexoTuHUa Gargaackoro naww; 17 — kaBanepucra 6araanckoro

nawu; 18 — kasanepwucra B Anenno; 19 — matpoca cyntaHckoro ¢nota; 20 — TatapuHa
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A

[lpeBHOCTU MypPOMBbI
VIll—Ha4ana Xl BB.

(nnaH xeHckoro norpebe-
HWS 1 PEKOHCTPYKLLMA
ronoBHoro yoopa

X ypoBeHb y _ MnyToHa Aj ~50p
YPOBEHb HenTtyHa ~39p
ypoBeHb YpaHa
25p

npvBeaeHb! Mo
B.A.lTopoauosy).

ypoBeHb| CaTypHa

nepeceyeHvie napabonsi
c oK. nuHnen ¥
C KAYCTUKOV— — —
F — camonepeceyeHne PokK. MNMHN

KO —TO4Ka BO3BpaTa KayCTUKW: --

F, —rnasHbI hokyC napa6onb|_> I .

13p

DYXEP (HMMOE)
o _ . _

4 ypoBeHb NoAca 4p—5p BOKAN
ui- S
acteponzos (Bonockl)

~ —YALLA 3emmm (masa) p,[3 5
MNAJIA ConHua (poT)

BepLMHa napabonbl 3

anumkKanbHaa 4acTb

napabonbl
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O
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n

\ / K x (nopbopogok)

’t{ «30710TOM» OCTPbIN yron
LPEBOBWUIHOMO BETBIEHUS:

180°—137,5° = 42,5°

PEIVHBI JTUIA BBIACP>KUBAETCS IPUHIUI «yTPOEHHS MACIITAO0B»
[14]), BO3BBIMAIOTCA HaJA TOJOBOH TOXE IPHUMEPHO JO YPOBHS
IOnurepa, neMOHCTPUPYs OCOOYIO, PEAKYIO, JyXOBHYIO MOIIb U CH-
JIy UX obajaTesnell — NOABMKHUKOB, MOCBAIMEHHDIX, «M30paHHH-
KoB bora».

«Cdpepa cBeTa, MaM aypa, OKPyKAIOIIas Y€J0BEKA, KIM3Hb KOTOPOTO
HNCKJIIOYUTEJIBbHO YUCTA U 6eCKOprCTHa, CTAHOBUTCS HACTOJIBKO OCJIECIIN-
TEJIBbHO HpKOﬁ, YTO XOTs OHA 1 HE MOJKET 6LITL BUJAVIMaA (pI/ISI/I‘{CCKI/IM ia-
30M, OH.[YH_ICHI/IH, HCIIBITbIBA€CMbIC aCTpaJIBHbIM BPCHI/ICM Ha6JIIO,I[aTeJI$I,
r[epe,aaIOTcs{ q)I/ISI/I‘-ICCKI/IM '{yBCTBaM. B Takom CJIyLIaC OCO6€HHO '-IYBCTBI/I'
TeJbHBIE JINIA MOTYT, TaK CKa3aTh, OUIYIIATDb 6JIarOAaTh, WIM CBETO3ap-
HOCTb, 3TOr0 yeaoBeka» [13, u.1, c. 94].

Camy ke JIMHUIO KayCTUKU IOBTOPSET APEBHEE T'OJOBHOE YyO-
PAHCTBO BOMHA, HAIIPUMEP, PYCCKUI IIJI€M, 3a0CTPEHHBINA Ha Ma-
KylIKe, — 6y/ITO 3TO JIYKOBUYHBIHM KYIIOJI XpaMa, a 3HAaYUT HaJl HUM
— KOJIOKOJI TapabosIonaa, 3amura (cM. pasjen 8).

«YesoBek — 3TO MarHUT, TOCTOSIHHO NPUTATUBAIOIIUI U3 IIPO-
cTrpaHcTBa sHeprun CBeTa U TbMBI U IOTOMY CJIYKAITUNA HE TOJb-
KO IPpUEMHHUKOM, HO U I€PEJJATYNKOM TUX SHEPTUH <...> Maraur
4YeJI0BEUYECKU, IT0JJOOHO OOBIYHOMY MAarHUTY, IMEET BOKPYT Ce0s
MarHUTHOE I10JI€, HACBIIEHHOE 3MAHAIIUSMU €TO CYIHOCTH>» [10,
1.8, § 532].

Jux Conneunoi cucmemot

U rze sxe a3 TBonx cusHbe? — Ha ypoBae iyt 3emtn, geii 3apssamii
map o6BOAUT HeGa CBOJ, BOKPYT OCH Bpalasch — coeil 1 CosHIa.

I'ne sxepno pra, cucrema? — B camoii 3Besne, uro CosHeUHOU
30Bércs. /laéT nuTaHUe OHA CHCTEME IeJIOH I10J| PUTMbI 3BYKOB
OTHEHHBIX ITyJIbCALIIH.

A e xe Hoc, JpIXaHue Hecymuii? — Tam, rae crpeMuTeIbHbIN
Mepkypuii nmpouepundBaeT Tpaccy U ImecTsyeT Benepa Bca B
006JIaYHOM IIOKPOBE.

Torna, rae x 106 TBOM, AymMoIo oxBaueH? — Opourta Mapca Bcex
TAMHCTB XJIaJ XPaHUT Y HOT Morydero OunMmna.

Ho rae xe KoC TBOUX BEHEII, YTO TOJIOBY OT HEYHCTHU CKPbIBA-
eT? — A IosIC TOT IUTAHET TeX MaJbIX, KOTOPBIM UMs ACTEPOUJIOB
JdaHo. MM HeT 4mcia, 1 MHOXUATCA UX IUIEMS, KaK BOJOCBI BKPYT
auka B CoIHEeYHOU cUcCTeME.
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ComkHETCA pOT — Korja He cta”HeT CoJIHIA, B JIbIXaHBU OCTa-
HOBUTCSI CUCTEMA BCSA, ¥ B30P MOTYXHET C HaMU, JJa MBICIb Yi-
JET, KaK C Te€X IyCTbIHb IUTAHEThI KPACHOM. JIUIIb BOJIOCHI 3aIy-
TOM JIATYT, HAJAOJTO yIeaeB. 3a HEH — IUT aypbl B3METHET TOM
KI3HU TOHKON KoHIleHTpaT: fOnuTrep nyTh cBepal, rae HUMo6a
Kpall CBETJIEN BKPYT TOJOBBI CBATOTO...

s % %

HTak, «<1paBIIBHOCTB» B CTPOEHUH JIUIIA YEJIOBEKA YIUBUTEb-
HBIM 00pPa3oM NEPEKIUKAETCS C TaPMOHUYECKUM YCTPOECHHEM
CoJHEYHOI CUCTEMBI, BKIIOUYAs U COPA3MEPHOCTDb «30JI0TyIO». B
3TOM — INPOSBIEHUE UHBAPUAHTHBIX CBOMCTB, OOIIEBCEIEHCKUX
IPUHITAIIOB CTPYKTYPUPOBAHMS MPOCTPAHCTBA IPU PATUIHBIX
€ro MacmTabax u Jyig pa3HOOOPA3HBIX MPOABIEHUN KU3HE(DOPM.
Torzma 1 06K APYTUX JKUBBIX CYIIECTB OOSA3aH MOAUYUHATHCS 3TUM
’Ke YHMBepCcaabHbIM 3akoHaM. M B camom jserte.

VY ruraHTcKuX o6uTaTesell OKeaHa M y KPOXOTHBIX OPraHMU3-
MOB Ha CyIII€ ¥ Ha MOP€, Y 4eJJOBeKa MbI IOBCEMECTHO HAOII0[aeM
XapaKTE€PHOE CXOJCTBO B OCHOBHBIX IPUHIIUIAX CTPOEHMs, Ha-
IpUMep, NepeJHEH YaCTU TOJOBBI — OJJHO POTOBOE OTBEPCTHE U
TPH Hapbl OTBEPCTUH JIs1 00bEMHOTO BOCIIPUATHS MUPA OpraHa-
MU CJIyXa, 3peHus u 060HaHUusA. KoneuHo, UMeIoTCA OTKIOHEHUS,
HMCKOKEHUS HANIETO CrAapMOHU3UPOBAHHOTO (PU3NYECKOT0 06JIU-
ka. Tormosornuecku e Ja106ast JKUBHOCTb Y MbI BIIOJIHE ITIOJO0OHDI,
Oyyud ONTUMAJILHO BCTPOEHHBIMU B 6uocdepy miaHeTsl, 6oiee
TOro — BOOO1IE B (pusmdeckoe npoctpancTso Beenennoit. He o3-
HA4YaeT JIX 3TO, YTO U JUIS IPeJCTABUTENCH (payHbl A€HCTBYIOIIE
BHEIIHME SHEPTONOTOKU «JIENAT» (POPMy aHAJOTUYHO TOMY, KaK
3TO MPOUCXOJAUT U ¢ yesosekoM? Hasepusaxka — ga. CpabaTsiBaoT
Te K€ NMpaBUIa: BO3MYNIAIOMUI apaboauyeckuii GppoHT U BO3-
JECTBUE HA €ro BHYTPEHHEE «COAEPKUMOE» CO CTOPOHBI €Tro
KayCTUKU U (POKaIbHOM MuHUN. IMEHHO I03TOMYy Ha MOpPJE JIIO-
60ro KMBOTHOTO, Y HACEKOMOTO MOXKHO O0O3HAYMUThL XapaKTep-
HbI€ «yCbI» KayCTUKHU, BBIXOJAIIME U3 «[1ACTHU» U UAYIIHE depe3
HO3/IpU U IJIa3a K YITHBIM PaKOBHHAM.

OjiHako uMeeTcs UCKIIYUTENbHO BaKHOE, (PyH/JaMEHTATbHOE
OTJIMYNE OT YeJIOBEKA. Y PA3IUUYHBIX CYIIECTB OTBEPCTUS POTOBOE
Y JUISL IBIXaHY S, 2 TAKIKE CaMbII Kpail MOP/bI PACIIOI0KEHDI OYE€HD
6sm3K0 Jpyr K Apyry. ITosToMy, mpoBes B KAPTUHHOM IIOCKOCTU
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«['onoBa >XU3HeH-
HOTO Tefa NoLaam Bbl-
CTaBfieHa [aneko Bre-
pén Mo CpaBHeHWIO C
rOfOBOW €€ NIOTHOro Tena. ITU ABe To4KMU bnvxe Opyr Apyry B cobake, Yem
B NMOOOM [OPYroM XMBOTHOM, KPOMe, MOXET OblTb, CloHa. Korga 3Tu TouKn
COBMaJAloT, NOSABIAETC YyO0-KMBOTHOE, CNOCODHOe CYMTaThb, 3anoMuHaTh
HanucaHuve cnos U T.4.» (M.TeHgens[17]).

Pnc. 12.5
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KAayCTUKy M BCJIeJ 32 Hell mapaboJry, Mbl OOHAPYKUBAEM, UTO AIH-
KaJIbHAs YaCTb TUIIOTETUYECKOT'O BOJTHOBOTO (DPOHTA IIPOJIETAET Y
IpeJicTaBUTENel (payHbl HYDKE <«IIOA00pOAKa» (KOTOPBIH YacTo
IIPOCTO OTCYTCTBYET), & HE BPOBEHb C HUM, KaK y 4YeJOBEKa (pHC.
12.5)! Takoe pazmuune, fymaercs, apiasgeTcs PyHIaMEHTAILHBIM 1
0ODBACHUMO, MTO-BUAUMOMY, CJIEAYIOIUM OOpPa3oM: TOHKOE dHepre-
THUYECKOE TEJIO YeJOBeKa (BO BCSIKOM CJydae, B pallOHE TOJIOBBI),
IpOHM3bIBaONIee (PU3NIECKOE TEJIO, IMOYTH COBHAJAET C HUM,
JIUIIB CJIETKA BBICTYIIAET; TOHKOE K€ SHEPreTUYECKOE TEJIO JKUBOT-
HOT'O 3HAYUTEJIBHO BBIXOJUT 3a TPAHMIILI T€JIa IVIOTHOTO.

Haxomzut sm NMOJOOGHBIN BBIBOJ, TAE-JINOO IOJATBEPKACHUE?
OxaspIBaeTcs, Ja, ¥ 3TO — 330TepudecKkue ncroyHuku. Tak, B 6e-
cenax E.M.Pepux ¢ Maxarmamu (1937 r.) Yauresns rosopur, 4ro
«TOHKOE Tesno (uenoBeka. — A.H.) HeMHOro 6osble (puandecko-
ro, HO OIMUOOYHO JyMATh, YTO OHO OOJIbIIE, KOTJJa OHO HAXO/UT-
¢ B U3NYECKOM TeJI€; OHO OOJIbIIE, KOTAa OHO BBIAEISAETCS»
[23; 4. 2, c. 669]. Aypa xe — 3TO, 11O CYyTH, IPOSABJICHUE ICUXUIE-
ckori sneprum. M oxpacky eil JaloT sHEPreTU4eCKUe HEHTPDI
TOHKOTO TeJa.

Jlasee o6paTuMcs K Tpagunuu, 6IM3KOH Te0CO(pCKOI, — KOCMo-
JIOTMYECKOM KOHIEeNIMN po3eHKpelinepos 1o kaure Maxkca Ien-
neist [17]: «’KusHeHHOe Te10 pacTeHus!, JKUBOTHOTO U YeJOBEKA
BBIXOJIUT 3a IPEJEIbI ILIOTHOTO TeJa, TaK XK€ Kak 3(pUPHBIN CJIOH,
SIBJISTIOIIUICS KU3HEHHBIM TEJIOM IIIAHETHI, BBIXOJUT 3a €é ILIOT-
Hble yacTu <...> Paccrosgnue, Ha KOTOpOE BBIAAETCS KUIHEHHOE
TEJIO YeJIOBEKA, OKOJIO YETBIPEX CAHTUMETPOB. Ta 9acTh, 4TO HAXO-
JAUTCS BHE IIPEJIEIOB IVIOTHOTO TeJIa, IPKO CBETUTCS M1 UMEET IIBET
PACIyCTUBIIErOCsl IIEPCUKOBOrO IiBeTka. K€ yacTo BUAAT J0aH,
006J1aaroNye B HE3HAYUTEIbHON CTENIEHU HETIPOU3BOIbHBIM SICHO-
BUjicHUEM. <...> Kak cuioBble IMHUM B 3aMep3alonieil Boje sABJIs-
I0TCS NYTSMU 0OPa30BaHUS KPUCTALIOB JIbJid, TAK CUJIOBbBIE JIMHUL
KM3HEHHOT'O TeJA ONpeNeNsdioT (popMy IUIOTHOro teaa». <..> B
IIPOLIECCE IBOJIOLNH «U€JIOBEK IOTPYKAIC BCE IIyOxKe U TIIy0xKe B
martepuio. Ero npexzae adbupHoe Tesno chopMupoBaio CKereT BHY-
Tpu cebs 1 craio TBEpAbIM» [17, u.1, c. 38-39, 117].

BuaHo, 4TO 0HO 13 TOHKUX TeJI YesIoBeKa, Hanbosiee OJIM3KOoe
IIJIOTHOMY TeJy (BO3MOXHO, 3TO 9HEPIE€TUUECKOE TEJIO €T0, TOBO-
P COBPEMEHHBIM A3BIKOM [24]), IMEHHO OHO, ABJIAACH KU3HE A
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TEJIEM, UYThb BBICTYIIAET 3a IIPE/ENIbI ILIOTHOTO TeJIa, KOTOPOE OHO
U CTPOUT KaK pEeIN3alHI0O HEKOETO IUTaHa, HEKOH HAEH — CJIOBHO
e¢ KpucTtausyeT. Bcé 3To oueHb HallOMMHAET TO, KaK MOKHO
BOCIIPMHUMATb IIPOsABJIEHUE HA IJIOTHOM, BUJUMOM IUIAHE BaXK-
HBIX OCOOEHHOCTEN — KAyCTUKU M (POKAIBLHOU JIMHUM, BO3HUKA-
IOIUX 110/ BO3JEHCTBUEM MTapAOOTMIECKOro (PPOHTA HE3PUMOTO
HEPTeTHUYECKOTO IMOTOKA.

Bo BTOpoi#1 wactu kHury, rae M.Iengens pacckaspiBaeT 06 At-
JIAHTUYECKOU 3I10X€e, HACTYIMBIIUI Beaen 3a Jlemypuiickoi, nme-
€TCs OYeHb Ba)KHOE /I HAC cefiyac ONMCaHue BHENIHOCTH YeJio-
BEKa — C IOJIOBOM NoYTH 6€30 y16a, CKOIIEHHOU Pe3KO Ha3aj OT
TOUYKH HENOCPEJCTBEHHO HAJ| IVIa3aMH; TaK KakK JyX €ro ObLI 4a-
CTUYHO JIOKATU30BaH CHAPYKU, TO «TOJIOBA JKU3HEHHOTO TeJla Ha-
XOAUJIaCh BHE (PU3NMYECKON TOIOBDI I 3aHIMAaJIA ITO3UINIO BBICOKO
Haj Heil». Ocobas Touka («<KOPEHb HOCA» ), PACHIONIOKEHHAS MEX-
Zy GpOBSIMH Ha DIYOMHE OKOJIO 1 CM IO MOBEPXHOCTBIO KOXH, U
€1 COOTBETCTBYIOIAsA TOYKA B Te€JI€ JKU3HU Y COBPEMEHHOI'O YeJIO-
BEKA COBIAJIAIOT, HO «y YeJIOBEKA PaHHEH ATIAaHTHU/bI OHU HE COB-
najala, Kak y SKMBOTHBIX Hamux gHel. ([lamee cM. TekcT K
puc.12.5 Ha ¢.105. - 4.H.) PaccTosaneM MeX1y 3TUMH JBYMS TOY-
KaMU OOBACHSAETCA TOT (PAKT, YTO Y ATIAHTOB CUJIA BOCIIPUATHUS
1M BUJIeHUs ObLTa ropaso 6oJblie Bo BHyTpeHHUX MUpax, yeM
B IUIOTHOM (pU3UYIECKOM Mupe...» [17, 4. 2, c. 53-54].

TakyuM 06pasomM MBI HOJTydyaeM ONPEJEIEHHOE IMOATBEPXKe-
HHE HAIlUM JOTaJKaM O IIABHOW IPUYHHE CIeAOBAaHUS OTBEP-
cTuii (A1 BO3MOKHOCTH BOCIIPUSTHS BHEIIHETO MUPa U KOHTAK-
Ta C HUM) Ha JIUKaX BCEX JKUBBIX CYHIECTB — UMEHHO BJOJIb KayC-
TUK, (POKATBHBIX JIUMHUMH, CyMECTBYIOIUX G1arogaps mapaboan-
yeckuM ¢ppoHTaM BozjeiicTBus. [Ipuuém u B camom gere, sToT
HEBU/IUMBIH (DPOHT TOJIBKO y UY€JIOBEKA OUYEHDb OIM3KO MOAXOIUT
K ero (usndeckoMmy Tesy (rosose), NPAKTHYECKU COBHAAAs C
HHM, — ¥ 3TO 3(PUPHOE TEJIO, B TO BPEMS KAK ) HUBOMMHDLX, HACCKO-
MBLX OH Q0ANHCEH CUABHO 8BLX00UMD 3 Npedeavt naommozo meaa (PuUC.
12.5-12.6 a).

VY 6abouek, KyKOB, HAIPUMEP, YChI-AHTEHHDBI BIIOJIHE COIIO-
CTABUMBI C XOJIOM KayCTHUKHU, (POKATbHOU JMHHUU, a TOYKA BO3-
BpaTa KaycTuku (F,) — C pOTOBBIM OTBEPCTUEM; TOT/IA TapaboJIu-
yeCKUi (PPOHT A1 6a60UKU-IIEIKOIPsJA, K IPUMEpPY, OKa3bIBa-
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NpUMUTVBHaA nnaueHTapHble
POAOHAYANBHUK 3BepoobpasHas NPOABUHYTas MIeKonuTaoLLe
penTnnnia penTuans 3BepoobpasHas
(Ko'rvmo3a5p) (I'IEJ'II/IKO3aBp) pentnnma

(Tepanenga)
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Puc. 12.7. CTaHoBREHMEe KpbilUW Yepena (cBepxy), 3Bomouns Heba (cHm3y) [30]

eTCs HIDKE ero IPHUMEPHO Ha JUIMHY KOKJIOH U3 aHTEHH, PacIIo-
Jlarasch, Kak u Qokyc F,, BHe PU3NUECKOro TejJa HaCEKOMOTO.
IToxoskas kKapTUHA HAGIIOJAETCA U1l KPBIIIN Yepena y APEeBHUX
pentminii (puc. 12.7): MecTonosoxeHne a3 IpUMEpPHO OTBe-
YJaeT JBYM CUMMETPHUYECKUM TOUYKAM IepecedeHns (POKaTbLHOIO
«OyTOHA» C KAYyCTUKOM, 4ell «KJIIOB» HAXOJUTCS B O0JIACTH POTO-
BOT'O OTBEPCTHSA, A X0/ BETBEH KayCTUKHU U (POKAIBHOM JINHUU B
I1€JIOM IMOBTOPSET A0PUC KPBIIIN Yeperna; 00JaCThb K€ TPETHETO
ITa3a COBMEIIAETCSI C TOYKOH camMollepecedyeHusl BeTBel ¢o-
kaipbHOU nuHUU (F). KcraTtn, o mojnoxkeHuu TpeThero riasa y
PENTUINA CMOTPUTE BBIAEPKKY U3 aHINIMICKOro xXypHaza Natu-
re (1993, V. 364, Ne 6436. P. 442), ony6rukoBannyio B 1990-x ro-

JlaX B OJTHOM 13 HOMEPOB OTE€4YEeCTBEHHOI0 KypHasa «IIpupoga»

(puc. 12.8 — 13 xypHana):

«BceM M3BECTHO O HAIMYMM 3a4at-
KOB TPETBETO (TEMEHHOTO) IV1a3a Y IO-
3BOHOYHBIX, HO MJIO KTO 3HAET, 4TO Y
SIEPUL] TPETUI IVIa3 SBHO BBIPAKEH
AQHATOMHYECKU U PACIOJIOKEH B Ma-
JIEHBKOM OTBEPCTUU MEXJy TEMEHHBI-
MH KOCTSIMU HA YPOBHE CPEJJHETO MO3-
ra. TeMeHHOH I1a3 SAMEPULIBI — 3TO BbI-
COKOCTPYKTYPUPOBAHHBIN  (poTOpe-
LIEIITOPHBII OPraH, XOTs 1 yCTPOEH 60-
Jilee IIPOCTO, YeM OOBIYHBbIE OOKOBBIE
mraza. OH He COAEPKUT OUITONSPHBIX
KJIETOK WIA IPOMEKYTOUHBIX HEUPO-
HOB. OZIHAKO MEXaHM3MbI OOpPabOTKU
CBETOBOTO CHUTHAIA IMPAKTUYECKU AHA- ey
JIOTUYHBL. AHATIM3 BCEX OCOOEHHOCTEHN \%‘?9/
CHEKTPAIBHOTO MEXAHU3MA BOCIIPHS- #:
THS CBETA IMO3BOJINJ CAETATH IPEJTIO-
JIOKEHUE, YTO TEMEHHOH IIa3 SAMEPHUIT pyc 128, TpeTtunin (TeMeHHoOM) rna3s
SABJISETCA CBOEOOPA3HBIM IPUOOPOM  fAillepuLipi
it 3(ppeKTUBHOrO OonpeieIeHus CyMe-

PEeYHBIX (pa3 CyTOK IO U3MEHEHUIO UHTEHCUBHOCTH CBETA».

Jlokanmsanus TpeThero Iasa y JPEeBHUX PENTIINI BILIOTh 10
IUTAIlEHTaPHBIX MJIEKOIUTAIONIMX, CYAs 10 BUIY KPBIIIN Yepena 1
HEGA (cM. puc. 12.7), kak pa3 B Touke F (poKaIbHOM JINHNU, IPU-
BOJUT K IMO3UIUH «KJTIOBAa» UMEHHO B OOJJACTH POTOBOTO OTBEP-
CTUSI, PACIOJOKEHHOTO y CaMOro Kpasl KpbIIIM, HEGA; a BETBU
KAayCTUKU ¥ (POKUIBHOM JIMHUH, IIEPECeKasiCh, YBEPEHHO OIIpe/ie-
JIIIOT MECTO IVTA3HBIX OTBEPCTHIA; B pe3yibraTe mapabosa Haxo-
JUTCS JAIEKO 3a MpejeaaMu (PU3NIecKOoro Tea.

Takx «mapabonm0-KayCTHYEeCKUI» IOJXOJ IO3BOJISIET TIYOXKe
B3IIAHYTHh Ha nponecc GopMooOpa30BaAHUS B )KUBOH IIPUPOJE,
CBSI3AHHBIA C BETBJICHHEM, IOSBJICHHUEM TPEIUH KaK TUINY-
HBIX CTPYKTYpHBIX ocobenHocTel (cM. [Ipuroxkenne I), n gaér
BO3MOXKHOCTH €mé pa3 yoeJuThCsA B IPO3OPJIUBOCTU 3HAHUM
APEBHUX O CYIE€CTBOBAHNU TOHKUX IUTAHOB MUPO3JaHUs, 00 UX
(pyHIaMEHTAIBHON PETYIUPYIOMEN POIU B BUAUMBIX SIBJCHHUAX
HPUPOABL.




13. Mop Genon ckopnynon

Haunb6onee 3spumbiM BhipaxkeHueM cosjganusa [Ipuponoii ¢pop-
MBI BHYTPU MapaboJINIeCKH BBIPAKEHHOI'O BOJHOBOTO (PPOHTA,
NpUYEM JBYX NPOTHUBOIIOJOXKHO HANPABJIEHHBIX BO3JEUCTBUH,
SABJIAETCS, KOHEYHO, HI/UILIO - npuMep, obpasel U BeTUKUN YHU-
BepCcaTbHbI cuMBOJ. 1 MMEHHO He abGCOJNIOTHO YPAaBHOBEIICH-
HBIH IIap, a aCCHMMEeTPHYHOe TEJIO, KaK BCE€ B IpUpPOJE, Ja0bI
OTPA3UTh COOOI U BBI3BATH, YCWJINTD HMOJASAPHOCTD, A 3HAYUT —
JAMHAMU3M 1 passuTue. [loaTomMy BHadase pasroBop Noua€ET o ca-
MOI APXMTEKTOHUKE CKOPJIYIBI, INIABHBIM 00Pa3oM — NTHYbEH,
HPUPOAHON KOHCTPYKIIMM ONTHUMAJIBHOM, COBEPHIEHHOH, U060
OCHOBHOE €€ MPEUMYIIECTBO — MUHUMAJIbHBII PacxoJ MaTepua-
J1a, 06€eCreYnBaAIOIUN HEOOXOAUMYIO IPOYHOCTD. ADPOIMHAMU-
YeCKHE HUCHBITAaHUS 000J0UYEK-CKOPJIYN — AHIEBUHBIX U 3JUIAI-
TUYECKUX — YCTAHOBUJIM, UTO MOJENb 060U0@, TO €CTh ANUIEBU/I-
Hasi, UMEeT MeHbIee JOO0BOE COMPOTUBIEHNE, YEM B TOUHOCTHU
summnTrdeckas, cummerpudHas [25]. Kcratu, usBecTtHo, 4TO
SN0 BBIXOJUT Y KYPHUIIbI TYIIbIM KOHIIOM BIEPEN — TEM, TJ€ MO/
CKOPJIYIIOM HAXO/UTCS BO3JyIIHAs KaMepa U Il€ B OCHOBHOM CO-
CPEJOTOUYEHBI IOPBI B CKOpJYyNE, 06ecneynBalone ra3oooMeH
3apojpima (puc. 13.1).

«OxaspIBaeTCsA, CTPYKTypa CKOPJYIBI SMIla COCTOUT U3 CEMM
c10éB. Kaxplil cj1oif mMeeT cBO€ (PyHKIIMOHAIbHOE Ha3HAYEHHUE.
B pesysnbrare — ckopaymna siina npejoxpaHseT ;KUBOH, pasBUBAIO-
IMUICS OPraHM3M OT PA3JUYHBIX HEOJArONpHUATHBIX aTMocdep-
HBIX BO3/IEHICTBHUH, OT 6akTepuii. B To ke Bpems oHa TO3BOISAET 3a-
POABIITY TOTPEOIATH HEOOXOAUMYIO HOPMY BJIaTH, ACCOIUMPOBAH-
HOI 13 aTMOC(EpBI, ABIMIATH, OCYIIECTBIATH OOMEH BEIIECTB U T. [I.
CkopJilyna He IPOIYCKaeT CHAPYKH BOJY, HO B OOpaTHOM Harmpa-
BJECHHUHU CIIOCOOHA OT/JABATh U3JIUIIKY BJIATM — OHA JIBIIIUT. 31€eCh
OCYIIECTBJIEH MOJIYIIPOBOAHUKOBBIN MPUHIMIIL.
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Anua kampbl 1 raru

CTpoeHue anua NTnLbl:

1— xanasa; 2 — ckopnyna,

3 — BO3AyLUHas kamepa;

4 — Hapy>XHas NoACKopyno-
Bas obonoyka; 5 — Xuakun
0enok; 6 — NNOTHbIN Oenok;
7 — 3apofAblLLeBbIN ANCK;

8 — CBETNbIN XeNTok;

9 — TEMHbIW XeNToK

Puc. 13.1. «MpunonspHbie» 06nacTi KypUHOro AnLa CTPOST KayCTUHECKUA «pomMb», rae
COCPeLlOTOHEHbI XENTOK U CTPYKTYpa (HeBMaMMas), NOBTOPAIOLLAs YepTbl INLA YeNoBeKka
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K n3yyeHmnio cKOpJynpl KypUHOTO MJIXA BOOOIIE NTHYbETO -
1na obpamanuch emé B crapuse. VM3BecTHbIN 3014mMii paHHEroO
Bospoxnenus bpynesmiecko, cos3gasas kynos ®ropeHTUHCKOTO
cob60pa, OCBOUJ 3aKOHBI FT€OMETPUU CKOPJYIHI giina. OgHOBpeE-
MEHHO 4Yepe3 T€OMETPHUIO OH MepPedpOCHI MOCTHK K €rO KOH-
CTPYKITUM, OCBOWJI KPACOTy MEXaHUYECKOH pPabOTbl KOHCTPYK-
nuu. To e camoe mpousonLio npu npoekruposanuu Ilranera-
pusa B Mockse — apxurekTopbl M.bapu u M.Cunasckuii ucrnosnb-
30BN IpUpPOHYIO popmy stitna (1927-1929).

Mnuorue y4éHble 3aHMMAJINCh 3TUM, Ka3ajloCh ObI, IPOCTBIM
0OBEKTOM, HO JIO CHX IIOP HE ObLIO BBIBEIECHO JOCTATOYHO yoeau-
TEJbHOE YpaBHEHUE €ro (POPMBI.

Cosetcknii nmxenep u marematuk I'B.bpanar (B3MCH, Moc-
KBa) Hallla ypaBHEHUE IIEJOr0 CeMEHCTBa JABYX(POKYCHBIX Iapa-
60J1 U HCCIEOBaIA IOBEPXHOCTb, OOPA30BAHHYIO BpallleHUEM
3TOM KPUBOU BOKPYI OCH CUMMETPUU:

y=s[1=(B" /e + D) a2 =),

rae = c¢/a; a— nojoBUHA GOJIBIION OCH; ¢ — PACCTOSIHUE MEXAy (o-
Kycamn» («Pacuér o6pasyomux 060J1049eK MOJ0KUTENLHON ABOS-
Kol KpuBu3Hbl». B 6. Tpynos B3IIH, cepus: CtpoutenbcTBo u
apxurekTypa. M., 1973, Boin. 83); Tam ke — UccaegoBaHUE ypaBHe-
HUS IOBEPXHOCTU 000JI0UKH, O6Pa30BAHHOM JIBYX(POKYCHOI KpH-
BOM — puc. 13.2 a, 6).

CormacHo nannsim u3 [26, c. 73], BceBo3aMOXxHbBIE (DOPMBI IITH-
YBUX SIUIL «<KOJEOIIOTCA MEKTY ABYMSI KDATHUMU TUIIAMU: OJIVH 13
HUX MOXET OBITb BIMICAH B IPSMOYIOJBHUK 30J0TOTO CE€YeHUs,
JAPYTOii — B TIPSMOYTONBHUK ¢ MogyaeM V@ (puc. 13.2 6). Kpusas,
obpasyromas (GopMy IMOJOBUHDI NI, OIMUCHIBAETCS YPAaBHEHUEM
LEMMHON JTMHUM, KOTOPAs ABJFIETCA “CTAaTUYECKON KPUBOW JMHU-
€il, TO €CTh JIMHUEH, MOJyJalonelics U3 HUTH, IOJBEIIEHHON K
JIBYM HETIOJBMKHBIM TOUKAM M HAXO/ISAIMIEHCA B COCTOSHUU PaBHO-
Becus. LleHTp TaKeCcTu 3TOU JIMHUM JIEKUT, BO3MOXKHO, HUKE JPy-
IUX HUTEH TOMH ke JnuHbL. Ecan caenats 060poOT IEMHON JIMHUN
BOKPYT OCH, IPOXOJSAIIEH Yepe3 TOUKHU MOABECA, TO TOJYIuM (Pu-
TypY, IUIOIAJb KOTOPOI SIBJISIETCS HAMMEHbIICH».

Ceityac y4EHBIM CTAHOBUTCS SICHO, YTO CKOPJIyIIa IPUYACTHA K
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3aIlyCKy Pa3BUTHUA 3M6pI/IOHa, a OT 060JI0UEK BOKPYT HCTO Saq)HK'

HaeT B CBOEH MepUJUAHAIBHOM IUIOCKOCTH U OyTOH, U IOYKY, U
KOHTYp JIMCTA PAaCTE€HMs1, 1 aOPUC KPOHBI JlepeBa, ¥ PUCYHOK TOTO
WM UHOTO IIJI0JIa PACTEHUs, ¥ TUIIMYHDBIE 3JIEMEHTDI IOYBEHHDIX
CTPYKTYp, HAKOHEI], — OBAJI JINIA YesToBeKa. Takad 3aMKHyTas Kpu-
Bas (IIOBEPXHOCTH) BBIPAXKAIOINAs ONPEAEJEHHYIO KOHCEPBAITUIO
(pyHKIMOHUPYIOIIETO, Pa3BUBAIOIIETOCS «COAECPKUMOT0», BECbMA
pacnpoctpaneHa. B cBoeil acummerpun oHa fABIfET COOOU pe-
3yJbTAT HEKUX MOJAPU3YIOMUX €€ CUJI U, KaK Mbl CYUTAEM, IIO Cy-
THU, OPTAaHU30BAHA JIBYMS COCTABJIAIOIUMU — napoi napabos (4To
GJIN3KO IEMTHBIM JIUHUSAM), OOPAMEHHBIX HABCTPEUy JAPYT APYyTy U
HMMEIOIUX HECKOJIBKO OTIMYHBbIE 3HAUEHMs (DOKATBHOTO Iapame-
Tpa. TU MapabOoIbI AEHCTBYIOT B IPUIIOJIOCHBIX O0JIACTIX OBAJID-
HOIT OPMBI, IJle OHA XOPOIIO aIIPOKCUMHUPYETCS BEPUIMHHBIMU
wactsimu napabonst (P, 'O,P, u P, ’O,P,). C 2T0ii TOUKN 3peHus u
IIPOAHAIN3UPYEM TpadUUecKoe M300paKeHNe IPOJOTIbHOTO Ce-
YeHMs SAHIA, JOBOJBHO OJMU3KOrO B IPOJOJIHHOM CEYEHUU DJLTH-
TICY C 3KCHEHTPUCTETOM, HE HAMHOTO OTIMYHBIM OT 30JI0TOM IIpo-
nopunu (e = 0,645 — cm. pasgen 7). Ha puc. 13.3 npusozgena ero
BHYTPEHHsASA CTPYKTypa — KayCTUKA U POKAIbHAA TUHUSA OT (paKkTu-
yecku 4-x ayr. CBoeo6pa3HbIii poMO ¢ BOTHYTBIMH CTOPOHAMH (O
HEM MBI YK€ TOBOPIJIH) — HA30BEM €rO IIPOCTO «POMO» — B I€JIOM
JIOKQJIM30BAH B IpeJeax xXenaTka. Ecim xe ucnonbp3oBats 6osee
TPAJUIUOHHYIO (popMy stifria — KypuHoro (cm. puc. 13.1, 13.4), rne
SIBHO BBIPQKEHO PA3TUYME MEXKJAY TYIBIM U OCTPBIM KOHIIAMU

- ~ -
P - S N S ~ § CUPOBAHO MH(MPAU3IYUIEHUE, CKOPJIYIIA Ke CBeTUT. O00JI0UYKU He
o [oR o~ o
[ o~ © © — Q S
g I g g Eg SE % gz g TOJIBKO 3aIUIIAIOT 3M6pI/IOH, HO U 4BJSIOTCS cneLu/Iq)I/IquKI/IM
S 5 T 3 2% £z ¢ T 5 g e
g0 S 23 Am am =1 g 3 BOJIHOBBIM (DUJIBTPOM, YyBCTBUTEIBHBIM, HAIIPUMEP, K MOISPU3a-
cC © H H H i I H H
i P A : oy cBeTa. MckmounTeapHOe 3HaYEHUE NMEET TakKe 3P dekT ca-
: P PEoob i > 1
: O i ¥ MOIi (pOPMBI CKOPJIYIIBI'.
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Bonamu ¢ BAN3KUMK 3HaYeHMAIMI hOKaNbHOro NapameTpa

, OKaIMNEHHOW ABYMS napa

Puc. 13.3. OcobeHHOCTM BapmaHTa anLeobpasHor (Noutv anamntuydeckon, e = 0,645)

opmel

S i = X oBOUJIa, TO CyMMapHasl €ro KayCTUKa IPUMET (B CEUEHUU sTHIa —
. )

e i‘ é Ha IUIOCKOCTH) XapakTepHylo Juis nrul (!) ¢dpopmy: nomnepéx pac-
o J @ ~ In IJ1aCTAarOTCA, CJIOBHO KpI)IJIb}I, BETBU KayCTI/IKI/I oT <<HpI/ISKBaTOpI/I-
S o R U~
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™M M i s % ~
RN -
g9 ToT T ' Bellb CyLLECTBYET Xe 3¢hekT hopmbi, Hanpumep — nupamung (cM. pasaen 16).
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Puc. 13.4. a) Bug KypuHOro anua B MepuaMaHanbHOW MIOCKOCTM C yKasaHueM [BYX
napabon 1 mx ocobeHHoOCTeN, a Takke NMLa Yenoseka kak Obl B 0OpaMieHn ronoBHbIX
ybopoB. 6) Bua kypuHoro anua (c XentkoMm) B MepuamaHanbHoM NiockoCTM C yKasaHem
HopMarewn K ckopryne, CTPOSILLMX €€ KayCTUKY

CTBE — 3TO JB€ COMKHYTbIE JKepJaaMu BOpoHKU. Ho skenTok onsaThb
e OCTaéTcs B IIeJIOM BHYTPHM Heé — TaM, IJie IepecekaTcs (a,
3HAYHUT, MOTYT KaK-TO UHTEpP(epupoBaTh) BCE HEBUJUMBIE JYIH-
HOpMaJIN OT HMPUIOJSAPHBIX 00JACTEH OBOMJA, YTO NMPOHMIAIOT
CKOpJIyIIly 1 00pa3yloT CBOUM KaCaHHEM KayCTUKY. JII060IBITHO,
YTO B a0pHCe «IITULBI-KAYCTUKH» KYPHUHOTO siIja €€ roJoBHas
YaCTh PACIOJIOKEHA KaK Pa3 TaM, I/I€ U JJOKAJIN30BaHA B SIIE 3T
K€ YaCTb Y IBIIJIEHKA-3aPO/IbINA (OKOJIO BO3AYIIHOM KaMephI), a
MMEHHO 3TUM, TYIbIM, KOHIIOM SIHIIO C IBIIJIEHKOM (KaK MBbl
YIOMUHAIN) MOSABJISAETCA Ha cBeT. PaBHO, Kak 1 peGEHOK — roJo-
Boli Buepén! Ilocieqnee 3ameuanne BecbMa CyIeCTBEHHO, MO0 Ha-
MEKAET, YTO caMa roJI0Ba YeJ0BeKa — CBOe0Opa3HOe SN0, ¥ HAYH-
HAETCS HOBBIH 3TAll JKU3HU JBIKEHHEM BIEPE]] TOKe HoJiee yIuio-
IEHHBIM KOHIIOM.

BHOBDL 0OpaTnMCcsl K PHUCYHKY IOYTH 3/UIMIICOMIAIBLHOTO SIHTA
(cm. puc. 13.3), ykazaB pacrnonoxeHne KayCTUK, (POKaIbHBIX JIMHUNA
OT 6oJjiee Tynoro u 60Jjee OCTPOro €ro KOHIIOB — IPUITOJSPHBIX,
OTPaHMYEHHBIX XapaKTePHbIMU TouKamu mapa6on (P, P), To ectb
OTPE3KOM, KOTOPbIM MPOXOAUT Yepes WaBHbIi ¢okyc (F,) Ha pac-
CTOSIHUU /2 OT BEPIUIMHBI, 3TO OCHOBAHUE GA30BOTO KBA[paTa Iapa-
607bl. JlanHasi MPUITOTAPHAS JAyra Mapadosbl CTPOUT JIMIIbL TaKue
y9aCcTKU (CONPSDKEHHDBIE), KaK «OyTOH» (DOKATBHOU JIMHUU U «YChI»
KayCTUKH JIO BepxHeil croponbl ksajpata (K K).
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O603HaYNM IPUMEPHOE PACIIONOKEHUE XKEJITKA, A TAKXKE, B CO-
OTBETCTBUM C HAITMMU IIPEABIAYIIIMH BEIBOAAMH, — JIOKATU3AIUIO
yepT JIMIA YeJOBEKA U IUIAHETHBIX YPOBHEMU, «IIPUBSA3AHHDBIX» K
KaKJOH U3 MapadoJi, UX KayCTUKAM U (POKATBbHBIM JTUHHSIM.

Buano, 9TO MATH JMMIEBBIX OTBEPCTUN (JUISI OPTaHOB 3PEHUH,
OOOHAHUSA, BKYCa) U TPETU IMTa3 (OpraH sSICHOBUJIEHU) TIOMEIa-
I0TCSL  eHympu  Jceamxa, — copazmeprnozo  6azosomy  Keadpamy
(d,=2p), a n1s GOPMBI KyPUHOTO siiilla — COPA3MEPHOTO U pomby u3
Kayemux w goxarsusix aunuts (cM. puc. 13.1). MoxxHO naxe cka3arb,
YTO, B OOINEM, NPOCIMPAHCMBO HCEAMKA COOMHOCUMCE € OKOAOCONHEUHBIM
npocmparcmeom enaoms 0o opoums. Mapca, HO He TOsICA ACTEPOUOB;
OHO BKJIOYaeT 1o jBa ypoH:a Cosnna, Mepkypus, Benepsr, 3e-
wm, Mapca. M 310 BCé BHYTpEHHME, 36MHOIIOJOOHBIE IUTAHETBI.
ITpruém, ypoBHI OT IPOTUBOIOJIOKHBIX ITapabdon g ConHna u
Mapca, a tax:xe Benepbl u 3eM COBMEIAIOTCS B JKEITKE ANUIIA.
YTo KacaeTcs 1osca aCTePOUJI0B, TO OH, COOTHOCSACH C BOJIOCSIHBIM
ITIOKPOBOM BEPXa TOJIOBBI, KOPPEJIUPYET KAK pa3 U C BEPXHUM (Hec-
KOJIBKO 0o0Jiee IUIOCKHM) ITOJIOCOM SHIa. A B CBOIO OUYepe/b apa-
60J1a BOKPYTI' HETO CTPOUT YK€ CBOH YPOBEHDb IIOSICA ACTEPOHUAOB
(HA pHC. — BHH3Y) U OIIATD XK€ TaM, I7Ie UIMEETCS BOJTOCSIHOM ITOKPOB
B BUJIe 60PO/IBI — HA MOAOOPOAKE U YyTh HUKE 3TOIO BTOPOTO 110~
JIIOca sIHIa.

MoxHO caesnaTh BBIBOJ, 4TO COEIMHEHHOCTH U COIVIACOBAH-
HOCTb IIPU3HAKOB Ka3aJ0Ch ObI COBEPIIEHHO Pa3HBIX CUCTEM — -
1a, royoBbl yenoseka, COJHEUHOU CHCTEMBI — HPEJCTABISAETCS
IPOSABJICHUEM €AWHBIX (PyHIaMEeHTATbHBIX NPUPOJHBIX 3aKO-
HOB, BOCCO3/[AIONIMUX IUIOTHbIE (DOPMBI U UX CTPYKTYPy B CaMbIX
Pa3sHOOOPA3HBIX yCIOBUAX. M areHTaMM UX OCyIecTBIEHUs CIy-
JKaT HABEpHSKAa HEKHE dHEPronH(OpPMAIMOHHBIE MOTOKH, Oe3y-
CJIOBHO YHUBEpCaJIbHbIE JIA Bcel Bcenennoil. B Takoil mbiciau
aBTOp BCE Gosee u 6osee ykpersieTcs. JlymaeTcs, 9To HEKOTOpbIe
pOGIEMBI SMOPHOJIOTUY CTAaHYT MOHATHEE, €CJIA TIIATEIBHO IIPO-
BECTU CONOCTABJIECHUE, AHAJIOTMYHOE MPOJIETAHHOMY, HO YKe pac-
CMOTPETH II0 BO3MOKHOCTU BCE MHOXKECTBO BCTPEYAIOUIUXCS
opMm suIl ¥ pacnoNoKeHNE B HUX 3MOPUOHAILHBIX CTPYKTYP,
THIATEJIBHO CPABHUB C COOTBETCTBYIONTUMH KayCTUKAMHU U (POKAIID-
HBIMU JTUHUSMH. YK€ CTAHOBUTCS CHO, YTO K OPTaHU3AINH CTPYK-
TYPBI JKEJITKA, 2 3HAYNUT — 3MOPUOHA, IPUYACTHBI UIMEHHO IIPHUIIO-
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Puc. 13.5. OcobeHHOCTM BapmaHTa siLeobpasHon GopMbl, annpoKCUMUPYEMOR 311-
nvncom (e = 0,645)

JISIpHBIC, BEPIINHHBIE 00JIACTHA CKOPJIYIBI; YTO ITOKA HEYJIOBUMAS
PoJIb JuIst Hac Benepsl — coBepieHHO 0cobast (BIpodeM, KaK U JJIsd
BCAKOH 3aposkaaroneiics Ha 3eMie TBapH), HO KOHEYHO e, U JIBYX
Apyrux 6guskux kK 3emre maHetr — Mepkypusa n Mapca. Pemaro-
mas posab CosHIla oueBuAHA. B mpeamnosaraeMoM nojxose oHa He-
COMHEHHA U B TOM, 4TO, OTMeYas JAB€ (BJOJb OCH CUMMETPHH)
BHEIIHHE 00JIACTH XeaTKa (cM. puc.13.3), ono kak 6bI coobImaeT
€My CBOU dHEPreTUYeCKHe CBOMCTBA, IPU3HAKY U, BIIPOYEM, JaxKe
Ty 30JIOTHCTYIO XXEJITH3HY, KOTopasg eAuHuT o6paspl CosHnma u
XKEJITKA, HAIIOMUHAs O COKPOBEHHBIX OOITUX IPUHIMIIAX T€HE31CA
CUCTEM, CJIEeAYIOIUX IPUHIHIY «30JI0TOH» rapMoHuu. Jliobas me-
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Tadopa Bcerza UMeeT CBOU OHTOJIOTMYECKHE OCHOBaHUA. A UTO 10
OBITYIOIETO CPAaBHEHMS «JIMYUKO, KaK SMYKO» IPU BOCXHUINECHUU
IOHBIM OGJIMKOM, TO 1 OHO MCIIOJHEHO JIpEBHEN MyAPOCTHU.

Kora Ha nacxaibHOM fiiIie IPOPUCOBBIBAIOT JTUK Y€I0BEYECKUI,
TO, IIO CyTH, HE POSABJISAIOT JIX Ty TEOMETPUIO, UTO CIIPATAHA IIPUPO-
JIOW BHYTPH siiria? Tem cambIM OCYIECTBIISIOT MUCTEPHUIO BOSHUKHO-
BEHUSI, MATEPUATN3AIIH II€PBOHAYATBHO BCEITPOHHUKAIONIEH UIEH. .

[ToguepkuéMm cieayomee. Mimeer MecTo B II€JIOM JOCTATOYHO
YBEPEHHAsI BBIJICJICHHOCTD I'PAHUII JKEJITKA (Ha IIpUMeEpe IOUYTH dJI-
JIMIICOMJIUIBHOTO SIHIA) HE TOJIBKO 4-Msi TOUKAMHU €JUHOU JUISl JI-
JUIca poM6oBUAHON KaycTuku (puc. 13.5), Ho u 6-10 ToukamMm JByX
KayCTUK, (POPMHUPYIONMXCS OT BEPIIMHHBIX YacTel 060MX mapadot
(POP’); TO ke TIPUMEPHO COBIIOAETCS U JUIs AHIa KyPHHOTO (CM.
puc. 13.1). BHyrpu *xesiTKa KaycTUKaMU U (DOKAIBHBIMU JIMHUSMU
oOpasyeTcss HeKasl HMIECTUKOHIIEBAs CTPYKTYpa, YIUpPAIOMAAICT B
CKOPJIYITy KaK pa3 Ha yPOBHE I'PAHMIL XKEJITKA; UMEHHO CIOJ[d ITPOEeU-
pyeMa mieBast CTPYKTypa BMECTE C Y€PENOU IUIAHETHBIX YPOBHEIA.

Brnieuatienne TakoBO, YTO B JKEJTKE BCTPETUINCH JABa IPOTU-
BOITIOJIOKHO OPHUEHTHUPOBAHHBIX JINKA WIN AB€ CTPEMSAIIIXCS APYT
K IpYTY ILIAaHETHBIE CUCTEMBI, BKIodaonue csou — Connnue, Mep-
Kkypuii, Benepy u 3emino. BoucTuny, B o110 JoOTBOPEHHOMN KJIETKE
COEMHIWIOCH JBa MPOTUBOIOJOXKHBIX Hauvana, maiomue XU3Hb
Oyaymeil cucrteme — opranusMy. Camo e pacIojioKeHue TOYeK
BO3BpATAa OOOMX KAyCTUK TOYHO HA I'PaHHUIE JKEJITKA WIN PAIOM C
rpaHUIleil BHYTPHU HETO (KOQ, Koy,) Bbranensier camy 06JacThb KeJ-
TKa B IIOJJHOM COIVIACHU C (PU3NYECKUMU CBOHCTBAMH TOYEK BO3-
BpaTa Kak HamboJiee BBDKHUTAIONIUX Cpefy, Hanbosiee HaNpsKEH-
HBIX U3 BCeX TodeK KaycTuku. He mckiodeHo, 4To reomerpus
OCOOEHHOCTEN BHYTPH KEJITKa 0O0O3HAYAET TAKHE 30HbI BHYTPHU
HETO, KOTOpbIE MOCTYKaT CO BpEMEHEM, B IIPOIIECCE PA3BUTHSA 3a-
POABINIA, TOKAJIN3ALMH €TO OllpeIeIEHHBIX opraHos. Ho aTo Tema
MHOTO HCCJIEAOBaHUsA. A BCe yKa3aHHBIE 3aKOHOMEPHOCTH BO3-
MO>KHBI JINIIb IIOTOMY, YTO y O6€UX IapaboJI BIIOJHE ONpeaeIEéH-
HbIE 110 BEJIMYMUHE IAPAMETPBI: CPABHUTEIBLHO HEOOJbIIAs OTHO-
CHUTEJbHAS Pa3HUIA JUIMH UX (POKATbHBIX TAaPaMeTpoB (P, ~ p,) U
pasHecéHHOCTDL BepmuH (), HEOOXOUMBIM 0OOPA30M CBA3AHHAS
YUCIEHHO C 3TUM oTHOmeHuem (H=4p, npu p, /p,=1,13 - nia pac-
CMOTPEHHOTO CJy4as IOYTH 3JUIUICOUAAIBHOTO saiina). Mmenno
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IIO3TOMY YPOBHH BBIXOJa OOOMX KAYCTHK 32 IPEJEJIbl CBOUX Iapa-
601 (acTepouHbIE YPOBHH) 3aAI0T OOIIYIO JUIMHY CKOPJIYIIBI, a Ca-
MU BETBU TApabOJIb] IIEPECEKAIOT IMHMIO IIEHTpa SAlIa (9KBaTOp) B
CBOUX BasKHBIX TOuKax Bu B’ —na yposne Benepni. Onpenenénnoe
COOTHOUIEHHE 3HAYEHUI (DOKATBbHBIX ITAPAMETPOB (P, U f,), B3aM-
HOE PACIIOJIOKEHNE BCTPEYHBIX MApaboJ TAKOE, YTO MPOUCXOUT
OyKBWJIBHO cHeluieHne yposHell 3emun 1 Benepsr i o6enx mna-
pabou (cepearHa HOCA): YAAIEHHOCTU |Ay| OTHOCUTEIBHO MO
ocH giIa (OT OCH X) TOYEK BCTPEUHBIX KayCTUK OJUHAKOBO:

Ay(V ) = Ay(E,)
Ay(Vy) = Ay(Ey), mm

Ay(V ) =Ay(E)
Ay(Vy, ) = My(Ey),

rjie TouKa V, OTBEYaeT YPOBHIO 3€MJIU OTHOCUTETBHO TOYKU BO3-
Bpata (K ), Touka E, orBeuaeT yposHio Benepsl. JlelicTBurenbHo,
pasmepsl, mponopnuu 1 popma AiIa ;KECTKO yBa3anbl. boaee To-
ro, €I NpUBJI€Yb K PACCMOTPEHUIO U (POKAIbHbIE JUHUU, TO
MOXHO 3aMETUTD: Yepe3 TOUYKU KAayCTHUKHU, OTBEYAIOIIME YPOBHIO
Benepsl, npoxoasaT ¢okaabHbIE BETBU BCTPEYHOI NapaboJIbL.

Tak uyTo B reomeTpuu AiIa, HIOJIEPKHEM €LIE U €€ Pa3, KOCBEHHO
YUTAETCA TECHENIIASA CBA3b MEXKy 3eMIEii u Benepoit, Ux Hekast «Oms-
HETIOBOCTh>», OOHAPYKHBaeMasi 1 B camoM Jiesie B COTHEYHOI crcTeMe.

Hazno cxasaTp, 4TO HMXKHSAA 9aCTh y 60Jiee 3a0CTPEHHOTIO BApHAHTA
aina — KypuHOro (a, 3HaA4UT, U JINIA) — HECKOJIBKO JIydille anmpoKCcu-
MHPYETCs He CTOJIBKO IapaGoJIoil, CKOJIBKO LEMHOM JMHMI (CM. pas-
nex 2). ATO eCTeCTBEHHO, TAK KaK I[eIHas JIUMHUS, [0 OIPeeIeHHIO,
IpeJIIoIaraeT reoMeTpUIo He abCOTIOTHO CBOGOJHOIO HMPOBHUCAHUS
TSKETON MOJATIMBON HUTU (IENHN), a XKECTKyo eé (PUKCcanuio B ABYX
BEPXHUX CUMMETPHUYHDBIX TOYKAX, TO €CTb HEKYIO 3aJKATOCTb, HeCBOOO-
ay. IlomuMo Toro, menHas JUHUS ABISETCSI 00pasyiollell MUHHMAaJIb-
HOM MOBEPXHOCTU — KamMenoudd, ONTUMATBHOM sl TOIOJOTUU IpU-
poanbix o6osodek. CreneHpb ke COBMAAEHUs XOJA IEITHON JINHUU U
apaboJibl HanGoJIbIIAsg 0K0JIO BepunH (o6aacts POP, nian nox 6a3o-
BBIM KBaJPaTOM, T7ie U JydIllee COBIAJEHUE C OBOUJIOM); B TOUKax P u
P pasruune emé HeBeanko u cocrasiaser 10%:; Boiiie BeTBU mapadoIbl
OTKJIOHAIOTCA CUJIbHEE.
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Ckopuyna B onpee€é HHOM CMBICJIE MOKET pacCMaTPUBATLCS
KaK (PaKTOp «aCTePOUAATBLHOCTH». O6€e BEpPIINHBI CJIOBHO IOJKa-
ThI TEMU YPOBHAMH, IPOTUBOJIEKANTUX ITapadbos, KOTOpbIe OTBe-
4aloT noscy actepousioB COTHEYHOH CUCTEMBI UM Ha JIAIIE — BO-
JIOCTHOMY TTOKPOBY HaJ J160M. OXpaHHas M OrpPaHHUYHUTETbHAS
(PyHKIIUM M CKOPJIYIIBI, ¥ BOJIOCSHOTO IIOKPOBA OUYEBU/HDI; IIO-BU-
JVIMOMY, T K€ POJIb CBOMCTBEHHA U IMOsACY MaIbIX 1aHeT B Cour-
HEYHOH crcTeMe, Kak Obl 3alUIAIOIEMY IUTAHETBI 3€MHOM IpyI-
IIBI C «<KPYT'OM JKU3HU» (06,1aCTh OpOUTHI 3€MJIN) BHYTPH HETO, TO
ecTpb — xkeatok. Ckopayma, Kaibnuid, KocTsk... He conpuuyactha
JIX TOMY MBICJIb O TOM, YTO H IIOSIC ACTEPOUJIOB — CBOECOOPA3HBII
CKeJIET JIJIs IJTAHETHOM CUCTEMBI, CO BpeMeHeM 06paCcTaIoMUMA K1-
BOU TKaHBIO? CKOpJIyNly COOGMPAIOT, CKJIEBBIBAIOT ITEHIIBI JUIS T1e-
pepaboTku B cebe U B ce6s1, M U3 IBIO MaIbIX IUVIAHET COOPAINCH
KOIJIa-TO GOJIBIINE TeJIa, CTABIINE 3aT€M IUTAHETAMU, 4 CPeU HUX
OJlHA Jlake obuTaeMa. AHAJIOTUS, KaK KaXeTCs, BIIOJIHE YMECTHas,
MTO3BOJISAIONMAS Y3PETh BEIHKYIO OOIIHOCTH CBOMCTB Pa3THMYHBIX
npossaeHuil ;JKusum.

MbI BUsBM, 9TO HyTpPO SIHIIA MOXKXHO PacCMATPUBATH KAK CJIETIOK
BHemHero Mupa. CiesoBaTeNbHO, SHII0 BBICTYIIAET KAKIbIA pa3 B
KauecTBe cBoeobpasHoro npupogHoro PEBOHATOPA. Jlna nero
mo6oe BO3/IEHCTBHE — 3BYyKOBOE, 3JIEKTPOMAarHUTHOE U JIPyTUe, Jia U
HaM ITIOKa HeBeJOMBbIE, HECYIIHE MBI CIIEKTP BHOpAIMi, — Opra-
HU3YeT IO 000J0YKOU-CKOPJIYITOHN IIEJIbI aHCAMOJIb CTPYKTYP, KO-
TOPBII Pa3BUBAETCS TaM, UCIIOJIb3ys BHYTPEHHUE IOoTeHIuu. M3y
yasi TAllHbI 9MOPHOTEHE3a, CIeyeT OOPAMATh Ha BCE 3TO CaMOe IIPH-
CTaTbHOE BHUMaHUe. Med ke BOJTHOBOTO, MOXHO CKa3aTb — Ma-
TPUIHOTO, MEXaHU3MA FreHe3ca BOTIOIUN, BOOOIIE FOBOPS, HE HO-
Ba. OHa, 6€3yC/I0BHO, KacaeTcs (PyHKIIMOHUPOBAHUSA U CAMOTO TeJla
(II0THOTO), TOJIOBHOM €T0 YacTH. BBITh MOXKET, — 1 11€JI0rO IUIAaHEeT-
HOTO IVIO0yca, HAaIIpUMEP, 3eMHOTO IIIapa C €ro CJIOXKHBIM pesbedom
1 DIyOuHAMU. 3HAYUT BHEMIHNE KOCMUYECKUE BJIMSHHUS HAa 3€MITIO,
OMacHBIE, HEOOXOUMBbIE U GJ1arue, JOLKHBI OCYIECTBIATHCA Yepes
MIOBEPXHOCTD, IIOKPOB IUIAHETHI, €€ KOpY — Yepe3 (popMy IITAHETHI
— gepes3 3TOT CrenuPUIECcKriil pe3oHaTop, HOIYIPO3PAYHYIO MEM-
6pany. C yuéTom TOro, 4TOo cama 3Ta GopMa «IEHMUTCA» TEMU K€
BHEITHUMH BO3JIEHICTBUAMU, K IPUMEPY — TPABUTAIMOHHBIMH, BbI-
3BarHbIMU CouHeM, JIyHOI, OCTaIbHBIMY IUTAHETAMU, — WJIN CAaMU-
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MU X opbuTamu (cM. Hanpumep, padboTsl reosiora LI Kouemacosa B
€XETOHBIX MOCKOBCKHX COOPHUKAX IO HETPAAULIMOHHBIM BOIIPO-
caMm reostorun: Cucrema «1raHeTa 3emist» ). Tak 94To BHyTpH IUIaHET
(«ImpocadnBasich» ¥ HA UX IIOBEPXHOCTH) 00SI3aHBI IIPUCYTCTBOBATH
CTPYKTYPBI-KAyCTUKU, CTPYKTYPbI-(pOKaJIbHbIE TMHUN KaK OTOOPaKe-
HUS CJIOKHOH (POPMBI HEGECHOTO TeJa, IO CYTH PETPAHCIUPYIOIIE-
ro BHENIHHE I0JIs, BUOPAIUU, BOJTHBL. JTO KACAETCS U BHEIIHETO
(pusmgeckoro Tesa yeaoBeKa, KUBOTHOTO, pacTeHus. CKIaJKu KO-
XU, CKYJIBIITYPHOCTD MBIIIEYHOT'O IIOKPOBA, a €€ ITyOKe — KOCTHAS
KOHCTPYKIS — BCE 3TO Pe3yJbTaT HauboJIee 11e1ecO00pa3sHoro co-
JeTaHUsd COOCTBEHHBIX «TAJIAHTOB» CUCTEMBI M BHEIIHErO «BasTe-
N>, «ApanupoBmyKa». M3 Bcex TkaHell, Marepuaaos, KOTOpbIE
MOJKHO JIpaBUPOBaTh, HANOOIEE MOAXOAAIEEH MOJEIBIO IO CBOK-
CTBaM YIPYrOCTH, OJATIMBOCTU SBJISETCS, BEPOATHO, KOXKa, 00ec-
MEYNBAIONAS. ONTHUMAIBHYIO, JOCTATOYHYIO IPOJOJDKUTEIBHOCTD
XKU3HH «COOpKaM YUTHN», «OaHaM 3enbaosrdar. Mes npuHnmma
PaboThI KayCTUK, TO €CTh YIET CJIEACTBUN meopuu omobpasceruti (0co-
GEHHOCTEN), 3/1€Ch UCKIIOUUTETBHO YMECTHA, 11eIeCO00pa3Ha.
3ameuy, uyTo B Teocodckoii Tpaauruu Ionosa, Kpyr, fAitmo -
BIIOJIHE B3aMMO3aMEHSIE€MbIE€ CUMBOJIBI, UTO TOXKE CBUJIETEIbCTBY-
€T O BEJIMKOH OOIIHOCTHU, 3AKTIOYEHHON B CAaMUX 3TUX CTPYKTY-
pPax, a HOTOMY TOBOPUT O €IMHOM MEXaHU3Me JeHCTBUs, TOUHEE —
B3aUMO/ENCTBUS KaXK OO U3 HUX C BHEITHUM KocmocoM. Comtac-
no «Taitnoit loxkrpune» [27, ota. XII], ITepsuunas MyapocTs BbI-
tekaeT u3 Jlokocmuueckoro Mcrounuka Beero Cymero, cumsosm-

suposanHoro lososoio, Kpyrom mwm fditrom (cm. pasgen 19).

B Utamm, y mogHOXUA AJBI HAXOJUTCS BBICOYANIIMK, ApeBHEHIINIA
Kapbep MpaMopa, caMoro 6es10ro B mupe. «CHSIOIII KAMEHb» — TAK Ha3bIBAJIH
€ro IPeKH, CYUTAIN CUMBOJIOM HAAEKABL 31ech, B ropoxke Kappapa, koraa-to
pa6oran u Mukesnanmpkeno; ero «/lapun» u «IIxeta» BBIIOJTHEHBI KAK pa3 U3 Ta-
KOO KappapcKoro Mpamopa. V3 Hero ke oJ{HIM COBPEMEHHBIM CKYJIBITOPOM
BBITOYCHO OTPOMHOE, BEPTUKATBHO IIOCTABJIECHHOE SIHII0, 3KATOE MEXK]TY ABYX
OCTPBIX CKAJILHBIX IIBIO B GOJIBIIOM 3€JI€HOM TOPOJCKOM MAaPKE MPaMOPHBIX
ckynpnTyp. MHTepnperanys JaHHOTO MPOU3BEACHUS CIUTACTCS MOTHOCTBIO
cBo6oaHOI. OTTOro 5Ty (hPaHTACTUIECKU CMOTPSILIYIOCH KOMIIO3HLIUIO BIIOJIHE
MO>KHO YIIOJOOUTD He IIPOCTO HEOXKUITAHHOMY 'HE3J0BBIO TUTAaHTCKOM, Y2Ke BbI-
MepInei nTuiel Pyx, a aBI€HAIO IO-MCTUHE KOCMUYECKOMY, HarpuMep, Mupo-
Bomy iiry, 3a6pomennomy Beicumvu crtamu Ha yyKe IBETYLIYIO 3EMITIO, OKU-
Jarontyio nogsaenus Yenoseka... Hosoro Yenosexa...

14. 3aKOH KOpHA

Ho ectp Bo mue — mon bor, m OHn, kak mraa,
Kak moaua moromjue B HOTEMKAX KOPHW...
Sl TOABKO 3HAIO TAYOMHOIO BCew,
Yro Bozumkaso m3 Ero remaa.
4l Becs — B Ero morepstHHOCTM 9€pHOV,
AoHEcIel BBepX AMIIb TUXWUI ITACK BETBEVL.
Paiinep M.Purvxe

Bcerna 1 Bo BCEM COBETYIOT «CMOTPETH B KOPEHb» — TYJid, OTKY-
Jia TIOJ| TIOJIOTOM HEBHIUMOCTH (Y PACTE€HUN — B IIOYBE) COKPBITO
Hayajlo pPocTa, pa3puTud. Tak u caHCKpuTCcKoe Ha3BaHue «Myma-
OPaKpUTH» (OT MyLa — KOPEHD, npaxpumu — MaTepUs) CUMBOTU3U-
PYET B BOCTOYHOM 330T€PU3ME HENPOABJICHHYIO IIpeiBeuHyio Ma-
tepuio (HeanddepeHINPOBAHHYIO CyOCTaHIUIO — Akawy), 1O-
KpoB, HabpomeHHbI Ha [Tapabpamana (6e3ycJIOBHYIO 1 A6COTIOT-
HYIO PeaJbHOCTD) .

' YMeCTHO BCMOMHUTb MOHATME «AKallay, NPUHATOE B BOCTOYHOM 330Tepu3me. B «Tam-
Hown JokTpuHe» E.M.bnasaTckon cka3aHo: «Bcs Mpupona ectb pe3oHaTop U, BepHee,
Akalla ecTb pe3oHatop lMpupogb!» [28, c. 471]. CNoBO Xe «NpOCTPaHCTBO» NEPEeBOANT-
cs Kak «Akala» u Kak «Agutm»: «AguTu, cornacHo Pureege, ectb “Otel, n MaTtepb
Bcex Boros”, v 1oXHble OyaamcTbl cumTatoT Akawy KopHem Bcero, oTkyna BCE Bo Bce-
NeHHOW BO3HWKIIO, MOBMHYSACh NPUCYLLEMY B HEW 3aKOHY ABWUXEHUS; 1 3TO eCTb TMOeT-
ckoe “TlpocTpaHcTBo” (Txo-or)» [28, c. 344]. 3710 Ta camMas nnactnyHas CyWwHOCTb Ma-
Tepun (CBabxaBar), NacCBHbLIM acnekToM KOTOpon sBnseTcs Mynanpakputi, To ecTb
abCTpaKTHbIV OOXECTBEHHbIN XeHcKM npuHumn, MepBuyHas CybctaHums — cob-
CTBEHHO AKalla. AKTVBHbIM Xe acnekTOM CHUTAeTCs MY>CKOW npuHumn — Doxat, unu
MpocTpaHCTBEHHBbIM OroHb. «BuanMMble N HEBMAMMbIE COMHLUA U Apyrne npocTpaH-
cTBeHHbIe Tena aenstoTca TPAHYNALUMAMMK stom CybcTaHumm, B CBOIO oYepefb, fiB-
naowmecs NpoBofHMKamu MNpoctpaHcTBeHHoro OrHa», — 4yutaem y H.YpaHoBa B
«Xem4yre nckaHmm». Akalla — 3To OfyLIEBNEHHbIN NPUHLMN Ddurpa, HO He cam Ddup,
oTMmedaeT E.l.bnaBatckasn. B 3ToM TOHKOWM, CBEPXYYBCTBEHHOW AYXOBHOWM CYLLHOCTU,
HanoMHsIoLLen BCE MPOCTPAHCTBO, 3akflioyeHa BeyHasi MbicneocHoBa BceneHHowm; 1 xa-
PaKTEPHbIV B HEWM MPU3HAK — 3BYK, B €r0 MUCTUYECKOM CMbicre (fanee Ha c. 130).
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M3BecTHO, YTO KOPHU 3€MHBIX PACTEHUH 00I1aJal0T HEBEPOST-
HOI cuIoi pocTa. beIBaloT ciaydyau, Korja B IOUCKAX BOJbLI OHU
IpoTATUBaIOTCA 60J€ee, yeM Ha 30 METPOB CKBO3b II€COK ITyCTHIHM.
Mo3kHO CKa3aTh, YTO KOPHU arPECCUBHO OXOTSTCS U CPAKAIOTCH,
npe6bIBasd B IOCTOSHHON KOHKYPEHITUN 32 BO3/yX, BOJly U MUHEPa-
JIBI; OHU JIOJKHBI MTOCTOSTHHO MPOU3BOAUTD KUCIOTBI, YTOOBI pa-
CTBOPSATb MUHEPAIbl U IUTATH U 3AIIUINATH PACTCHUS.

Mx xuBble «iynaibma» — (puiabpl (Kak, BIIPOYEM, U 3pPUMbBIE
HaMM PACTUTETIbHBIE BETBU, UYTO «IIUTAIOTCS» yKe HE BO ThME, a Ha
CBETY — CAMHM CBETOM M BO3JlyXOM) — HACTOJBKO OBIBAIOT TE€CHO
MEePEILIETEHBI, YTO OOPa3yloT B MPSAMOM H IIEPEHOCHOM CMBICTIE
MONUCTHHE «JIOBUYIO CETb» JXU3HU, HEKYIO SYEUCTYIO CTPYKTYPY,
YbU «HUTHU», «KaHAJIbI», «TPOIbD» CIyXaT Beaukoi uaee CBA3N.
VIMeHHO B CBSI3M C 3TUM CJi€JaéM HEKOTOPOE€ Ba)KHOE OTCTYILIE-
HUE, TEM CAMbIM IOUYE€PKHYB IIEPBBII «3aKOH KOPHSI» — €0 TPaHC-
JANUOHHBIA acnekT. OH, mpasja, 0053aH HE TOJIBKO OTJEJIBHO
B3TOMY KOPHIO, €0 KOHKPETHBIM CBOMCTBAM, a COBOKYIIHOCTHU
KOpPHEN — X KOJJIEKTHBHBIM CBOMCTBAM, COBMEIAIOINUM IIPUH-
IIUIIbI BETBJICHUS, TOAO0US, NEPAPXUUHOCTU, AAKE KPUCTALINY-
HOCTU, B KOHEYHOM c4éTe — (ppakTanbHOCTH. BoobGme Bo ¢ppax-
TAJIbHBIX MHOKECTBAX BCTPEYAIOTCS YEPTHI JIBYX TUIIOB CAMOIIOJ[O-
6us1 — BUXPEBOTO (I10 JIOrapu(pPMUUECKOMY 3aKOHY) U BETBSIIETOCS
(mo aumxoToMmYeckoMy crioco6y). Ectb moBox roBoputh 0 Mexa-
HHU3ME€ TEeHEpAIUM BJHEPruu B MHUpPE HMMEHHO BUXPEBOM
(HampuMep, 3KCIOHEHIINATbHO HAYIIEM) U O CIIOCOOAX TPAHCIS-
UM 3TOH HEPruU Yyepe3 OMHAPHYIO CEThb BETBICHUS.

CaM BUJ (ppaKkTaIbHBIX CTPYKTYP, NPUCYTCTBHE NUMEHHO BET-
BJEHHS B Pa3JIMYHBIX IIPOIECCaX, CBA3AHHBIX C JBUKEHHEM — IIe-
PEHOCOM, IOTOKaMH, — YK€ HaBOJUT Ha MbICJIb, KOHEYHO XK€, O
TPAHCJASANMOHHOM Ipe€JHAa3HAUYeHUU (pPaKTaIoB B IPHUPOJE.
®paxkrtansl — 3710, 10 cytu, npupoansie ITYTEITPOBO/DbLI wan-
JIydnieil KOHCTPYKLIMU.

(Hauyano Ha €.129) B «XpoHMKax», WUnu «cBMUTKax», Akawm (unv Anane — ocHoBe, KOpHe
BCEX BelLen), a roBopst COBPEMEHHbLIM A3bIKOM — B 0COOOM MHHOPMALMOHHOM Mpo-
CTpaHcTBe, (UKCMPYIOTCA BCE COBLITUA 1 HEPEANM30BAHHbIE BO3MOXHOCTU. I IMEHHO
NepBO3AaHHYI0 BCEMpOHMKaloLLyio MaTepuio (Akally) umen B Buay M.KaHT, kak ceuae-
TenbcTByeT E.bnaBatckasl, «4T0ObI pa3pelunTs 3aTpyaHeHne M.HbioToHa 1 ero Heyzady
OOBACHWUTD OAHVMMU CUIAMU NPUPOLbI NMEPBUHHBINA MMMY/bC, COOBLUEHHDBIA MaHeTaM»
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H B camoMm jsienie, Mo MHEHUIO (PUBUKOB-TEOPETUKOB, HA OCHOBE
KOJIMYECTBEHHBIX OILIEHOK IOKa3aHO, YTO 3JIEMEHTHI KPyITHOMAC-
IITAOHOM CTPYKTYpbl BceseHHOI (rpaHUIbl S9€eK M HUTEBUJIHbBIC
CKOIUIEHMS FUIAKTHK), 6J1aroapsi CBOeMy rpaBUTAIIOHHOMY ITOJIIO,
MIO-BUJIIMOMY, MOTYT SBJIATBCA CBOEOOPA3HBIMYM BOJHOBOAAMM JIJIsI
3JIEKTPOMArHMTHOIO, HEUTPUHHOIO M TI'PABUTAMOHHOTO U3JIyde-
Huii (/Jodonos B.B. n np. KoppennpoBaHHbIE COCTOSHUSA CTPYHBI U
rpaBuTanoHHb BosHbl // Tpyaer ®HAH. T. 200, 1991. C. 155).
Kax 1 nepBble KOPHU PACTEHUS — aATPUOYTHI CAMBIX PAHHHX 3TAIIOB
Pa3BUTHUSA, — SYEHCTast (WIM COTOBAsI) CTPYKTYypa B paclpeeIeHuN
CKOIUIEHUH U CBEPXCKOIUIEHUH raJaKTHK OCTAJIACh TOXKE OT Iep-
BbIX (pa3 pa3suTusa BceseHHOM, KOrja ralakTHK KakK TaKOBBIX €IIé
He ObUIO, U 3Ty, MOXHO CKa3aTh, KBA3UKPUCTALINIECKYIO CTPYKTYPY
IPOCTpaHCTBA (€€ TPAaHU U, OCOOEHHO, Y3JIbI) 3aIIOJHSLIN IPOTOTa-
JIAKTUKU, BHYTPU KOTOPBIX (POPMUPOBAINCH U3 IUIOTHOTO ra3a nep-
Bble 3BE3/1bI BeesleHHOI — ropsiune, TMraHTCKUX Pa3MepPOB.

JlpeBHelimme McKomaeMble CBHUAETEIbCTBA XU3HU Ha 3emiie
MIPEJICTABIISAIOT COO0M TOXE HUTEBHAHBIE IIEITOYKN KJIETOK, Hal-
AeHHbIX B 1980 rogy B 0T/I0KEHUSAX HA ceBepO-3amnaze ABCTpaInn
1 4yell Bo3pacT oneHuBaeTcs B 3,5 Mip/,. jer.

Cy10BHO BTOpS MakpomacimTabaM, «B KpUCTA/UIAX (B TOM 4ucie GHo-
JIOTUYECKHUX) ATOMBI M MOJICKY/IbI PACIIONATAIOTCS HA JMHUAX — HA KPU-
crautorpagUuecKkux ocsx, Oyaydu coOpaHbl B TPEXMEPHBIX PENIETKAX.
ITpu BpIZEI€EHNN U3 PACTBOPOB WM U3 Ta30BOM (pa3bl (ILIA3MbI) CaMble
Pa3HOOGpa3HbIEC BEIECTBA OOPA3YIOT MHOT/IA MTHOBEHHO — B MMIIYJIbC-
HbBIX ITponeccax — CJIOKHO CprKTypI/IpOBaHHLIC CUCTEMBI HUTEU (HO]II/I'
Mepbl). MI3BeCTHO, ITO U KHBOE BEIECTBO MIPOHU3AHO MHOKECTBOM He-
JMHEHHBIX PEIETOK — OT MOJIEKY/ISPHBIX IOJTUMEPHBIX CETOK IO HATMO-
JIEKYJIIPHBIX IUTOCKEJIETOB 11 OPTAHUYECKOI'o MaTpPHKCA. Huru B xiter-
kax opranusmos — 31o JIHK, PHK, 6enkn, ¢prtaMmeHTsI, MUKpO(]UIaMEH-
TbI, MUKPOTPYOOUKU. MUKPOCKOIIMYECKUE HUTH B U300MINN HAXOATCS
B 06pa3uax, B3ATbIX B MECTAX HpHpOI[HLIX KaTaCTqu) (TyHFyCCKI/IfI
B3pbIB B 1908 roxy, cmepun nox Bockpecenckom u Coun B 2001 roxy, me-
cTa yrapa MosHuii). CTeKIOBUAHBIC MIHEPATBI GOJHIHOIO IPOUCXOKAE-
Hu4 — rncespoTekTuHbl E.B. JIMuTpuesa — okazanuch “KIybkaMu” U3 KBap-
LIeBBIX HUTEH JuaMeTpoM nopszaka 10 MKM. YiuBHUTeIbHbIE HUTH U3 PEA-
KO3€MEJIbHBIX METAIOB — “BOJIOCHI aHrejga’ — HAXOAAT B TaK Ha3bl-
BaeMbIX “MecTax nocagku HJIO” (o6pasier B.A.UepHo6posa u ap.).
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INopmHHOE TAPCTBO HUTEH — MPUPOJHBIE MUHEPAILL. TyT MBI Haxo-
JVIM ¥ HAHOTPYOKH (B LIEOJINTAX ), 1 MOJIEKYJISIPHOE “Kpy:KeBO” HeppUTA, U
BUZIMIMBIE JAXKE HEBOOPY)KEHHBIM IVIA30M BOJIOKHA KOIIAYbEro, TUTPOBOrO
Y Ipouux “mia3”. YIEKCUT COCTOUT U3 IPUPOJHBIX CBETOIPOBOJIOB, 110 KO-
TOPBIM MOXKHO TlepeiaBaTh n3bpaxeHns — ero uMeHyloT TV-stone. He me-
Hee 3arafloYHbl IIUMO(MaH C Mapa/ulebHBIMI KaHAIAMU B XPU306epuLIe
M GJIaTOPOJTHBIE OTIANIBI M3 CTPOTO YIOPSIOUYEHHBIX OJIMHAKOBBIX IapH-
KOB KpeMHe3éMa. Hac y:xe He yiuB/IAIOT JUIMHHBIE BOJIOKHA acbecTa, “Ipo-
BOJIOUHBIE” CAMOPOJKU METAUIOB MJIM I'PAHANO3HBIE €N TOPHBIX Xpeo-
TOB. JIMHEIHbIH pesbed HA HEKOTOPBIX IUIAHeTax (HanpuMmep, Ha EBporre
- cnyrHuke IOnurepa) mojo6eH MUKpopenbedy MUHEPAIOB — OTINYNE
TOJIBKO B MaTepuaie (Ha Espore aTo 1é1) 1 B tuamMeTpax HUTEH (B MIHe-
payax ux guameTp nopszaka 10 mxm, Ha EBporre — mopsaka 100 m).

Ilro6anbHasg HUTEBUAHOCTD BEIIECTBA MOXET OLITH CBA3aHA CO CIIO-
COGHOCTBIO OCOGBIX CTPYKTYpP — (hA10%c08 — “HAHU3BIBATh  HA CEOS aTOMBI
U MOJIEKYJIBbI (KaK OYCMHKM HA HUTKY OKepeJibs)» [29].

JIro601i Bu ABIKEHNS, KOHEUHO )K€, PEIN3yeT IyOMHHOE CTpe-
MJIEHHE CHUCTEMBI K IPOJIEHHIO, K CBOEMY PACHIMPEHHIO, K SKCITaH-
CHUH, K IPOTUBOCTOSTHUIO 3HTPONHH (yMUpaHHIO). ToT ske mpuHIuI
3JI03K€H B CIIOCOOHOCTU K BOCIIPOU3BOJCTBY, YTO CTOJIb IPUCYIE
JKUBBIM OPraHUYECKUM CTPYKTypaM. Tak uTo B IpocTpaHCTBE J1d, BO
BPEMEHU — MOBCIO/y HAC OKPYXKAIOT, 3pMMO M HE3PUMO, HE MHAYE,
kak KAHAJIbI CBA3H. 1 Bcakuii npeaMeT, JKUBOE CYIIECTBO, Ya-
CTHUIIA BEMIECTBA U T.J. — IO CYTH €CTb OYar, (PparMeHT, CJIe] TAKUX
BCEITPOHUKAIOMINX CUJI — UX «CTAaHIIUU CJIeJoBaHusI». Huru B3anmo-
HOJIOGHBIX «MapUIPYTOB», MPOHU3BIBAS TOHUYAHIIYIO CyOCTAHIMIO
MHUPO3/IAHUS, CO3/IAI0T, MOKHO CKa3aTh, BEJMKYIO «JIOBUYIO» CEThb —
Bemanus! Kyna Benér ona? — K mupam Jlampanm, OraeHHbIM, BCE 60-
JIee yTOHYAIOIIMMCS, TTO/ICKA3bIBAIOINM HaM, 11e IlepBouncToxk...

s s %

...PAaHHUM COJIHEUHBIM YTPOM CTYIIA€IIb IO POCSHOMY KOBDY.
Kapkoe neto. 3enénnrii 6eper y camoii Boaru. Hanporus, Ha ToM
6epery, iepkoBb I Ipeobpaskenus locriogus. A B rycroii Tpase, y ca-
MBIX HOT, NIPUIIENUBIINCH K €€ TOHKUM, HATYKHBIM HUTSIM, IIOBU-
CIM TOKE€ HUTSHBIE, HO YK€ KOMKAMH TOHYAMUIIEH MayTUHBI, I10-
CBOEMY YIOPSJOUYEHHBIE ITAyYbU CETHU, N3N ITIOXOKUE Ha IYIIH-
cThIe OJyBaHUMKU. ITepiaMyTpoBbIM 6J1€CKOM OHH OTIMBAIOT B KO-
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CBIX JlyyaX CBETa: KakJjad UX BOPCUHKA yCEsIHA MHOXECTBOM KpPO-
HIEYHBIX POCMHOK, YUHHO BBICTPOUBIINXCS OJHA 32 APYrOi, TOXE
3aIENMBIINXCA 32 IyTE€BOJHYIO, XOTS U €JI€ 3AMETHYIO HUTb. 3eMJIs,
TpaBa, HayTUHA, KaIUIM BJIaru — IieJlasd NepapXus B3aMMOIIOMOIIM 1
noanep:kku. LlapcTByeT xKu3Hb, cBeKas, 6J1aroyXaHHasl, yTPEHHS.

W HeBOJBHO NPUXOAUT CpPaBHEHUE: BEJb, HABEPHOE, TAKXKe
CIUIETEHBI B IIAYTHHY SYEHCTOH MEracTPYKTYpPbl I'PaHAUO3HbIE
CKOIUIEHUS Y CBEPXCKOILJIEHUd JAJAEKUX OT Hac rajakTuk. Hesu-
JAHHOE UX MHOK€ECTBO, CJIOBHO POCMHKAMM, IPUKPENUIOCH K HE3-
PUMOI CETH HANPSHKEHUI TAMHCTBEHHOU «TEMHOM» («CKPBITOI»)
MaTepuu, NpoHusasell BceneHHyIO emé ¢ MOMEHTa €€ poxie-
Hus. Jlabel ocymectsuaach JKu3nab, 3emiis, BOSHUKIN 6 €€ peKku 1
B3OIILIM TPABBI, CIUIEJUCH ITAyYbU CETHU U BO3POJUIHUCH JIOJbMU
IIOCTPOEHHBIE XPAMBI...

Cemo

B nauyane XXI Bexka INIaBHBIM BParoM JIIOJEH cTal TEPPOPU3M,
HE 3HAIOIUI He TOJIbKO MOPAJIH, HO ¥ TPAHUI] — HU MEK/y CTPaHa-
MU, HU B CBOUX 3BepcTBax. IIpojgorkaercs nageHue 9acTu 4eso-
BEYECTBA B JIOBYIIKY 6€CUEJIOBEYHOCTH — B CETh 3J1a, B OYKBAJILHOM
CMbICsIe, OO UMEHHO «CETEBOI» MPUHITUI TOCTPOEHUS JIEKUT B
CTPYKType BCEI CUCTEMBI MEXKyHAPOIHOIO TeppopusMa. Boobe
e IOJJOOHBIA IPUHIUII — IPU3HAK MHOTMX MMEHHO COBPEMEH-
HBIX IPOABIECHUH XU3HEAESATEJIbHOCTA HaIIeH NMBUIN3AINNI.
JT0, B IepByIo o4yepeab, MIHTepHeT — 1 HAGUPAIOIEro CUITY UH-
¢opmarnonnoro nons mianetsl — «Cerb». Ho gadeuncrocTs, kak
0Ka3aJoChb, — U CBOHCTBO JAaHHOU «OT POXKJEHUsA» KPyIHOMAC-
mTabHOU CTPYKTYpbl Beenennoit. M xapakrepucTruka TUIINYHOMN
apXUTEKTOHUKU BO BCEM JKHMBOM LAPCTBE 3eMJu. JTO U BETBJIE-
HUE KaK HanboJiee 11eJ1eCO0O0Pa3HbIi Cr1oco6 (PyHKITMOHUPOBAHUS
1 B3aMMOCBA3U 00BEKTA (Min cyobeKkTa) ¢ BHEIIHUM MupoM. He
IIOTOMY JIM BO3HUKJIA CPAaBHUTEIBHO HEJIABHO M BOCTPEOOBAHA B
PA3IMYHBIX OOIACTAX 3HAHUN (DpPAKTAIbHASI MATEMATHKA, TIOSIBU-
Jach Jaxke (ppakTaabHasg JOrMKa, JOrMKa He JUHEHHasd, He IUIO-
CKOCTHasI, a HECPAaBHEHHO 00JIe€ BCEOXBATHAS — 0OBEMHAS?

Tak uTo 3HaK HOBOrO Beka — KoHeuHo e, CETD, B Tom wm apy-
rOM BBIPQKXEHUH, B T€X WIA UHBIX PYKaX, B HEMIHYEMOM ILIaHETap-
HOM IIpoLiecce MIOOATM3AIMU, €r0 BOCTPEOOBAHHOCTHU, JOCTOMH-
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ypoBeHb i «yexsnmkar»
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KOpHeBble Puc. 14.1. YacTb KOpHS ABYAONBHOrO, rae BUAHbI
MPOCTPaHCTBEHHbIE OTHOLUEHUA MeXAy KOopHe-
BbIM 4eXJ/IMKOM, 30HOWN KOPHEBbIX BOJIOCKOB U Me-
. 30Ha CTaMK BbIxofa Ha MOBEPXHOCTb BOKOBbIX KOPHEW,
CO3peBaHNA| 3akfladblBalOLWMXCA B NyOWHE pPOLAUTENbCKOro

BOJTOCKWN

yposers \ KOpHsI. HOBble KOpHEBble BONOCKM o6pa3yIOTc§4
. 30Ha Cpa3sy Xe 3a 30HOWM PacTAXeHUs MPUMEPHO C TOW
CatypHa \ PacTaXeHnal e cKopoCTblo, C Kakon OTMUpAIoT cTapble [6].
ypoBers ConocTaBfleHO C XapaKTepHbIMW MNaHETHbIMM
1Onurepa f 5 YPOBHSAMU BHYTPY Napabosibl
KOpHeBoOM

Hyexnmk

CTBaX, HO U B €T0 K€ IIPOMAaXaX, U3BPAIIECHUX (BEIb MUP MOJISPEH).

Ecin cumBosiom XXI Beka BUAUTCS ceTh Kak 00pa3 CBA3H, eUH-
CTBa, TO CHMBOJIOM YIIEANIETO CTOJETHUs ObLIM, MOKHO CKa3aThb,
OT/IE/IbHBIE STYEHKHU CETU — OTCTOSIHUE, Pa30OIEHHOCTD, 3HAYUT —
OTHOCHUTEJIBHOCTD (BCIIOMHUM pa3BUTHE (PU3UKU I10J] 3HAMEHEM
TEOPUH OTHOCUTEJIBHOCTH), a B IIpeJiesie — MPOTHBOCTOSHHE, 110
CYTH, OTAEJEHHUE UHD OT AH, HO HE NX OPTAaHUYECKOE COCYIIECTBOBA-
HUE U JONOJHUTEIBHOCTD, CTOJIb TOHKO U UYTKO, C OIIEPEXKEHHEM,
KaK BCET/a, yIOBJIeHHOEe UCKyccTBOM. KckyccTBO MosepHa py6eska
XIX 1 XX BEKOB IPEAPEKIO HEMUHYEMBIH 1 CTOJIb HEOOXOAMMBINA
cuaTe3 KoHIa XX Beka. Ho nmociie moaepHa, B nepsoil yeTsepT
XX BeKa HCKyCCTBO MPEANOUYNTAIO €NEé KPYIIUTD, BLIXOIAIUBATD,
PACWIEHATh CBOUMU XJIECTKUMH T€UEHUSIMU — KyOU3MoM, pyTypus-
MOM U T. 1., BOJIbHO WIA HEBOJIHHO BTOPS CTPEMUTETBHO CJIEYIO-
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UM COOBITHSM, OylicTBY ApMareJoHa 0 cepeJuHbI BeKa. MOXHO
CKa3aTh, YTO €CJU CETEBOU ACIEKT MHUpa emé He ObLT (1 He MOT
OBITH) BO BCEI IIOJHOTE TOT/A IIOHST, TO C POCTOM 3HAHUI, TIOSIBJIE-
HUEeM NH(MOPMATHKU KaK HAYKH, KATETOPUS CETU YETKO 0O03HAUM-
JIaCh BO BCEM, MO0 CETh — YHUBEPCATbHDIN, 4 IOTOMY OIITUMAIbHBIH,
HOCUTEJIb Pa3BUBAONMXCA HMH(POPMAIMOHHBIX IporeccoB. Tak
4TO MBI IIOTHO Bonuiu B Bek THOOPMATHUKI.

Cetp — noscrogy. OHa BHU3Y U BBEPXY — B KOPHSAX, IMUTAIOINX
JKU3Hb, YXOJAAIIUX B MIOYBY, U B BETBAX-AaHTEHHAX, IIPOABJISIONMIX
JKU3HD U €€ JAPYIONUX, YCTPEMIEHHBIX B HEOO, — IJI€ TE Ke «JIepe-
BbSI» U TOKE KU3Hb.

«B TemHOoTe HaxozaTca kopHu csera. Onu cpamensbl. Ho
HEJIb351 KOPHU OTJIETUTh OT BETBEM, TaK K€ KaK BETKU OT KOPHSI.
Ectb nenoe Jlepeso JKusumn», — unraem n y 3unanibl MupkuHoi
1o ooy noa3uu Punbke (Puaske P.M. Conetsl k Opdero. Ilep. c
HeM. 3. Mupxunou. M., CII6., Jlerunit Caz, 2002).

kosk ok

Bropeim 3akoHoMm kopua moxHO cuutath SAKOH POCTA -
PaBHO, KaK JUIs HIOOETOB, TaK U I caMux KopHei. Crioco6HbIE K
BETBJIEHUIO CTPYKTYPBI paJid BCE TEX K€ TPAHCIAIMOHHBIX IeJIeH,
B CAMOM IIUPOKOM CMBICJIE, OCYIECTBIISAIOT JUHAMUKY Pa3BUTUS —
JABIKEHUSI BO BPEMEHU, JaObl HE MCYE3HYTh, a 3AKPENUTHCS, JaTh
B pe3y/bTaTe MOTOMCTBO, U He ojHO0. M pocT B ymmHy mpoucxoaur
TOJBKO OKOJIO KOHUMKA — B allMKAJIBHOM 4YaCTU KOPHS, POCTKA,
mI0ja. 3aMe4eHO, YTO y CO3PEBAIOLIETO OTYPIiA, AlIUKATbHBIN €ro
KOHeI| (BEpPIINHA POCTA) — CBET/IBIA U HE OBIBAET C TOPEYBIO.

Ha xoH4YMKe KOPHS WM BEPXYIIKE IT0OEra COCYANCTOTO pacTe-
HUSL HAXOAUTCS anuxassnas mepucmema (AM). Mepucrema (zpeu. —
AeMnThesA) — HepnepeHIMPOBAHHAS PACTUTEIbHAS TKaHb, U3
KOTOPOU pa3BUBAIOTCS HOBbIe KieTku (puc. 14.1-14.5 u3 [6])"
AnNMKaJIbHBIE MEPUCTEMBI OOJIBIIMHCTBA KOPHEH COAEPKUT IO-
KOSIIHUICSA IIEHTP; Hanbojiee NHTEHCHUBHOE JIeJICHNE HabII0aeT-
€ HA HEKOTOPOM PACCTOSIHUU OT allUKAJIBHBIX MHUITHAIEH (uHu-

! Mepucrema — To4Kka pocTa. To rpynna KNeToK, CoCOOHbIX K aKTMBHOMY KITETOHHOMY
LeneHuio. Takme KIeTKM UMEIOTCS B KOHLLE KOPHS PacTeHWs MOf, KOPHEBBIM YEXJTMKOM,
KOTOPbIV 3aLLMLLAET UX OT NOBPEXAEHN 1 0bnerdaeT NPoABUXKEHME KOPHS B NOYBE BO
BpeMs pocTa.
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1 npoTonepMa
ypOoBeHb

npokambéuin Hosca
(LeHTpanbHbIN o npokam6 i

N .| acreponnos
WARAHAB) - MepucTema Lt e v&% Fi e

: (Nepsm4Has kopa)

YpoBeHb

Calypia — 30Ha KJIETOYHbIX
ypoBEHb neneHnn-
fOnMTepa pacTaxeHnsa

ypoBeHb nosica anukanbHas

acTeponaoB MepucTema
. MOKOALLMMCA
KOpHeBOW 500 MKM
LEeHTPOM

Hyexnmk

KOpHeBON
Yexnmnk

YpOBEHb
nosica

acrepounioB

5 200 MKM N’ 100 MKM

Puc. 14.3. AnnkanbHas MepucteMa KOH4YU-
Ka KOpHs KyKypy3bl (Zea mays). Obpatute
BHUMaHWe Ha TpW OTAENbHbIX CNOs UHU-
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Puc. 14.2. MNpoponbHble cpesbl KOHYMKA
KopHs nyka (Aliium cepa). A. Henocpes-
CTBEHHO 3a anumKanbHOM MOXHO Pa3nu-
4UTb MNepBUYHble MepucTeMbl. b.@par-
MEHT anvikanbHoOW Mepuctemsl [6].

umanen. HUXHWM aéT Havano KOpHeBOMY
YexnuKy, cpegHun — npoTtodepme M oc-
HOBHOW MepucTeme (NepBUYHON KOpe), a
BEPXHUM — NpokamMbuio, TO eCTb LEeH-
TpanbHOMY LUMNMHAPY [6].

ConocTasneHo ¢ napabonon 1 ee ocobeHHOCTAMM

Yuaas — KJI€TKa, OCTAIOIAACA B COCTABE MEPUCTEMbI IIOCTOSHHO U
Jlarolas IocJje JeJeHUs HOBbIe KJIETKHU Tela pacteHus). AM B Bu-
Jie HalépCcTKa 00pasyeT kopHesol uexaux, €€ 3aluImaloui 1 c1o-
COOCTBYIONMIA BHEAPEHUIO KOPHS B ITOYBY [6].

Cunraercs, 4TO POCT B JJIMHY OKOJIO KOHYNKA KOPHS ABIAETCS
HENIPEPBIBHBIM IIPOIIECCOM, U B IIOYBE KOPEHDb PACIIPOCTPAHAETCS
IO IyTH HAaMMEHBIIEro CONPOTHUBJIEHHS, IOTOMY YacTO 3aIOJ-
Hs IPOCTPAHCTBO, OCTaBHIEECHd IIOCJIE CBOMX OMEPTBEBIIMX U
CTHUBIIMX IIPEJIIECTBEHHUKOB. To eCcThb, CKaskeM Mbl, — BJIOJIb Tpe-
muH cyocrpara. (KcraTu, He o3HAa4aeT v 3TO, IO AHAIOTHU, YTO
1 BETBU PACTEHUs BBIOHMPAIOT «HAWJIErdaiIiye» IyTU B BO3JyXe,
rae crabee TOpMO3sllee BAUAHIE HEKOW TOHKOM HEBUAUMOI Cy6-
CTAHIIMH, 3JEKTPOMATrHUTHBIX, TPABUTALMOHHBIX U JPYrUX BO3-
MO3KHBIX II0JIEH, CIOBHO KapKacoM, KaK aypoi, OKPYKaIOIUX TH-
HYIIUI BBEPX POCTOK, a 3aTEM U II€JI0€ JAEePeBO, IPUYEM KapKac
JAOCTAaTOYHO IIPOYHO CBSI3AHHBIN ¢ caMUM MecToM pocrar) ITo me-
pe pocTa KOpHs U IPOTAJIKUBAaHUA KOPHEBOT'O YEXJINKA, €T0 IepU-
(pepuyeckne KIETKU CIYIMUBAIOTCA, AaBasl CIU3b, YTO OOJIEryaeT
CKOJIbKEHUE MEXKy YaCTUI[AMU ITOYBBI; OlHOBpeMeHHO AM o6pa-
3yeT HOBBI€ KJIETKH YeXJUKa (IPOJOJIKUTENBHOCTD KU3HHU €rO
KJI€TOK COCTaBJAET B 3aBUCMMOCTHU OT €TO JUIMHbI U BUJA pacTe-
Hus 4-9 nHeNl — JMOGOIBITHBIE INpejaeabHble Ccpoku!). Baxnas
(pyHKIIMSA KOPHEBOTO YEXJIMKA — PeaKls KOPHsA Ha IPaBUTAIUIO.
Tak 9yTO €ero 3asa4a — cnoCO6CTBOBATDH B3AUMOJIEHCTBHIO C OKPYXKa-
IOIUM BelecTBoM U nosieM. I1oaToMy 3aKOHOM KaX/0ro OTAE/b-
HOTO KOPHS IIO IIPaBy ABJISETCA 3aKOH B3AMMOJIEMCTBUA,
IPOCTPAHCTBEHHO IIPETBOPEHHOM B CETU.

B anukanpHO MepucTeMe 6epyT Ha4aIo IPOJOJIbHBIE PSI/IbI KJIe-
TOK KOHYMKA KOpHsA. OH 3aKJIa/[bIBA€TCA HA CAMOM pPaHHEH cTajuu
Pa3BUTUSA 3aPOJbIIA PACTEHUS — IPEA3APOADIIIA, a 3PEJbIA 3apo-
JIBIII — 3TO TOJIAPHO OPTaHU30BAHHAS €IMHasA CTPYKTypa KOPHS U Ce-
MsAJI0JIA, B KOTOPOI Ha IPOTUBOIOJIOKHBIX KOHI[AX 3apOAbIIIEBOM
OCH PacCIoJIOKEHbI AIMKAIbHBIE MEPUCHCTEMBI IOOEra U KOPHS.

JlBukeHne pocTa M KOpPHS, U IobGera MmoJCKa3bIBAET, UTO UX
anuKajJIbHbIE YaCTU 1O (popMe JOKHBI HE TOJIbKO HAIIOMHHATD
napabosonnl (B pa3pese — mapabosbl), HO, €CTECTBEHHO, U ObIThH
MU, TAK KaK «00/yBaeMbl», OOTEKa€Mbl BCTPEYHOI cpeoii — 3e-
MJIEH, BOJOM, BO3YXOM.
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npoTtofepma
3a4aToK
nmcTa

arnvkanbHaa Mepucrema

npokamoun

OCHOBHasa
MepuncTeMa

3a4aToK
No4Kn

Puc. 14.4. MpoponbHbI cpe3 BepXyLLKM nobera pacnpoCcTpaHEHHOro KOMHATHOMO pacTeHus
Coleus blumeiv3 pBynonbHbIx [6]

MPOVCXOXOEHWE U POCT MEPBUYHbLIX TKAHEW CTEBNA [6]

CTpoeHMe anunkanbHOW MepucTeMbl nobera CroxHee, 4em B KOpHe. 34eCb OHa He TONbKO
obpasyeT KNeTku NepBUYHbIX TKaHer, HO 1 y4acTByeT B (DOPMUPOBAHUM NPUMOPAUEB NK-
CTbeB 1 Ma3yLWHbIX nodek (puc. 14. 3), pa3BuMBatoLLMXCs 3aTeM B HokoBble nobern. Ita me-
pucTEMa He 3alUpLLieHa CTPYKTYPOR, MOLOOHON KOPHEBOMY HEXIIMKY.

BereTaTnBHbIN anekc nobera, 60MbLWMHCTBA LBETKOBbIX MOCTPOEH MO Tak Ha3blIBaEMOMY TH-
Ny TYHWUKU-KOPMyca — ABYX 30H, OObIYHO Pa3fMHaIOLLMXCSH MAOCKOCTAMMN KNETOUHbIX Aefne-
HWIA. TyHUKa BKIIOYAET HAPYXXHbIN CNIOM (MW CIoW) KNEeTOK, AeNAWMXCs aHTUKIMHANBHO U
obecneymBaloLLMX rMaBHbIM 0OPa3oM yBenmyeHne noBepxHocTK. Kopnyc obpasoBaH Mac-
COM KNeToK, NexXallMx nof TYHWUKON. 34eCb OHW AensTcs B pa3fivyHbIX MAOCKOCTAX, AaBast
OCHOBHOW 00bEM nobera. Kopnyc 1 Kax bl CNIOM TyHUKN MMeOT COOCTBEHHbIe NHMLMANN.
Y MHOTMX NOKPbITOCEMEHHbIX KOPMYC COOTBETCTBYET 06MaCTV OTHETAIMBO BaKyONIM3MPOBaH-
HbIX KNETOK, Ha3bIBa@MOW 30HOW LieHTPasbHbIX MaTEPUHCKUX KneTok (puc. 14.4). OHa okpy-
XeHa repupepru4eckori MeEpUCTEMOM, NPONCXOOALLEN HYAaCTUYHO W3 TYHUKW, HYaCTUYHO U3
Kopnyca, a BrnyOb OT Heé pacrnonaraercs cepaLeBuaHas MepucTeMa. B 30He LeHTpanbHbIX
MaTEePUHCKMX KNETOK KNETOYHbIe JeNeHWs OTHOCUTENIbHO HevacTbl, 3aT0 nepudepunyeckas
30Ha MUTOTUYECKM O4EHb aKTUBHA.

14. 3axon xopHa 139

Hrak, 3axon ITAPABOJIbI - emé oann 3aK0OH KOpHH, BIIOJHE
r€OMETPUYECKHUI, C BBITEKAOIUMHU OTCIOJA BaXXHBIMH CJIEJ-
creusiMu. K HUM 1 nepeiiiéM, BCMOMHUB 00 OTHOCUTEJIBHOM pac-
noJjoxeHuu miaHeT B CoaHeuHON cucTteme, o JINIEeBOH crenudu-
K€ 4eJOBEeKa — 00 OOIIUX, YHUBEPCAIbHBIX IPUHIIUIAX, 3AI0XKEH-
HBIX IO 3aIUTOH, «IIJIEMOM» BE3JI€CYIEro, MUAIIErocs Ky/a-TO
napabosonsa, B «Kylnojae» KOTOPOTO BEPHIAT CBOIO TBOPUYECKYIO
MOIIb KayCTHKa 1 (POKaJIbHAS JMHUS.

OpHEHTUPOBOYHO MOKHO HAMETUTDL I KOPHs, Kakas €ro
YaCTh CONPSKEHA C TEM MM MHBIM IJITAaHETHBIM YPOBHEM, a 3Ha-
YUT, ¥ C IUI€BBIMU OCOOEHHOCTSIMH, TO €CThb C OPraHaMU HEKOTO-
pbIX 9yBCTB (cM. puc. 14.1). Bocrosb3yeMcs n306paskeHUAMU ITPO-
JOJIbHBIX CPE30B KOHYMKOB KOpHEH JyKa (cM. puc. 14.2) u kykypy-
3bI (cM. puc. 14.3) u3 [6]. O6a n3o6paskeHNs KOPHS, 3aKaHINBAIO-
IIErOCs YEeXJIUKOM, MPEKPACHO AIIIPOKCUMUPYIOTCS B CBOEH anu-
KaJabHOU 4acTu mapabosamu. IlokasaTtenbHO pacrosoxeHne
«yCOB» X KayCTUK U (DOKAJTbHBIX JUHUH, Y€l BBIXOJ 32 IPeie bl
BETBEN MapaboJ1 3HAMEHyeT COOOI, KaK Mbl IOMHHUM, YPOBEHD I10-
sca acreponsioB B COTHEYHO cHCTEME, TO €CTh ONPE/IeIEHHBINA B
HEH pyOesx, a TaKKe Ha4alo BEPXHEH (€ BOJIOCAMH) YaCTHU T'OJOBBI
4yesIoBeKa (a TaM — YepernHast KopoOKa ¢ MHCTPYMEHTOM UHTEJUICK-
TyaJIbHOU JIeAITE€JIbHOCTHU U, BMECTE C TEM, — 3PEJIbId B CBOEU IIpo-
CcBeTIE€HHOM Moy ruranT-I0nurep).

Jlnst o6onx pacTeHnii HeT a6COTIOTHO TOYHOTI'O COOTBETCTBUS
YPOBHEH OPOUT IUIAHET OJAHUM U TEM K€ CIeI(PUIEeCKUM 30HaM
Ha OKOHYaHUAX UX KOpHel. Tem He MeHee, B I1€JIOM MOXKHO 3aMe-
TUTb HEKHE O0IMe TeHAeHIUN. 1) AnluKaabHas MepUcTeMa C Io-
KOAIIHMMCS II€HTPOM pacIloJOKE€HAa HHUKAK HeE Jajee YpPOBHS
IOnuTepa u ne 61mxke ypoBHss Mapca — 3HAa4MT, I/€e-TO B 00JIa-
CTH, CONPSKEHHON € ITOSACOM aCTEPOUJOB, 3TON IEPEXOJHON 30-
HE, CBA3BIBAEMOM C T€HE3UCOM OPTraHNYECKON (POPMBI JKM3HU Ha
maHeTax (3emie), a TakxKe, IO psAy IPU3HAKOB, HE CIIOCOOHOM
COXPAHUTD Ha 3TOM paccTossHUM oT CoJIHIA eIMHOE IUIAHETHOE
tesno. 2) Cozpaércs BIeYaTIeHUE, YTO «BOPOHKU» KAYCTHUKU U
(poxanbHOI TMHNYN, BMecTe ¢ (POPMUPYIONUM UX TapaboJIOuA0M
Ha CaMOM KOHII€ KOPHs, 00pa3yloT OCHOBHOE IIPOCTPAHCTBO Y€X-
JINKA — 3TOTO OXPAHHOTO «HANEPCTKa» KOPH:A. 3) 30Ha KJI€TOY-
HBIX JiefeHui Hajx AM, rie npoucxoauT «pacTsKeHUe» KOPH4,
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LeHTpanbHble
MaTtepuHckmne
KNeTkn

nepucepuyeckas
MepucrcTeMa

cepauUeBmnHHas
mepucmcTeMa

ConocTasneHo ¢ napabonon 1 eé ocobeHHOCTAMM

[lBe OAMHaKoBbIE
napabonbl

Puc. 14.5. Anekc nobera
Coleus blumei ¢ opra-
HM3auMen MepucucTe-
Mbl MO TUMY TyHW-
Ka—Kkopnyc [6]

14. 3axon xopHa 141

3akaHuMBaeTcd Ha yposHe CaTypHa, 3HAMEHYIOLIETO COOOI Ko-
HeI] HEKOEeTO (PYHKIMOHUPOBAHUS (HAIIpUMEP — TEJIECHOTO Cy-
IMEeCTBOBAHMS B KM3HM YeJoBeKa), a B kKapkace ColHeUHOH cu-
CTEMBI — 3aBEpIICHUE «ITAKa» BHYTPEHHUX IUTAHET U HAYAJIO
«3dTaka» BHEIHUX. 4) IMeHHO 32 ypoBHeM op6uThl CaTypHa, BBI-
II€E IO JUTMHE KOPH# (B 30HE CO3PEBAHMS), PACIIOI0KEHbI ITUTAIO-
mue pacTeHue KopHesble Bojaocku. Kak pas 3gecsk cocpegorouen
YPOBEHb OPOUTHI APEBHEHIIEH IJIAHETHI — YpaHa, HECYIIEeTo, Co-
ITACHO 330TE€PUYECKOI TPAJAUIUM, BETUKOE CO3HUJATeNbHOE Ha-
qasno (cM. puc. 14.1). YpoBeHb cBO€OGPA3HOro ABOMHUKA YpaHa
- HenrtyHna - ci0oBHO 3aBepimaeT Ha KOPHE 30HY CO3PEBAHMS.
5) Yposenb opOuThl caMoil JaabHEel, KpomedyHoi mianeTs! 11y-
TOH OyATO MAapKHUPYET HAYAJIO BBIXOJAa OOKOBBIX KOPHEH Ha IO-
BEPXHOCTbh OCHOBHOTO KOPHA (KaK BETOK Yy CTBOJIA JiepeBa), a 3a
ITnryToHOM, KaK U3BECTHO, IPOCTUPAETCH €€ OJJUH MOAC MATBIX
tex — nosc Koitnepa.

ITpu Bceit Kaxymencs yCIOBHOCTA CPABHEHUSA, BCE K€ BUJIHO
MPOSIBJIEHNE HEKOT'O YHUBEPCAIBHOTO 3aKOHA OPTAaHU3AIUU ITPO-
CTPAHCTBA, OOIIETO ISl YPE3BBIYAHO OTINYAIOIUXCS ITPUPOJI-
HBIX CUCTEM. AHAJIOTUYHBIN BBIBOJ MOXHO C/€JATh U U3 AaHAIN32
1300paKEHUs] MPOAOTBHOTO Cpe3a BEPXYIIKH Imobera OJHOTO
PACIpPOCTPAaHEHHOTO KOMHATHOTO PACTEHMS IO JAHHBIM U3 [6]
(cm. puc. 14.4,5). Anekc mobera, mMemomero 6oJee CIOKHOE
crpoenne AM, ueM y KOpHs, 3aIUIIEH CTPYKTYPOU, Ha3bIBA€MOM
TYHUKOU. AGPHC TYHUKH, KaK U YEXJINKA Y KOPHS, OTJIUYHO IPeJ-
ctaBuM (B paspese) mapabosoil. Ho eciu p1s anexca KopHs Me-
pucTeMa Kak IPaBUJIO COAEPKUT IMOKOAIUICA IEHTP U TATOTEET
K 00JIaCTH HaJl BETBAMU KayCTUKU U (POKATBHOU TMHUU (T/Ie-TO Ha
YPOBHE IOCA ACTEPOUJIOB), TO JUIS alleKca Imodera cepAleBIHA
MEPUCTEMBI C NEHTPATBHOU MATEPUHCKOMN KJIETKOM, I/[€ KJIEeTOY-
HbIE JIeJIEHUS HeJACThl, PACIIOJIOKEHA B 0OJACTU «CTBIKOBKM» 3T-
UX BETBEH — y «KJIIOBAa» KAYyCTUKHU (ISl IVIAHETHOM CUCTEMBI — TJIe-
TOo B okpecTHOCTsX Cosnna). M ecn 15 arexca KOpHsS 4eXJIUK
3a/JIefiCTBOBAH BO BCEM IPOCTPAHCTBE IOJ| BETBSIMHU KAYCTUKU U
(poxanpHON JMHUY, €mé HEe BBRINEANNX 32 MPeJeIbl Tapabobl,
TO JUIA arekca modera TyHUKA 3aHUMAET JINIb 06JacTh 1og ¢o-
KJIbHBIM «OyTOHOM» (TO €CThb BHYTPHU JIyTU POP’ y BEPIIUHEI I1a-
pabounr). Takoe Hameualomeecs pas3juuue MOAYEPKUBAET, UTO
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METOTHYECKHE OCOOEHHOCTU alleKca KOPHs OOJIbIIe KOPPECIOH-
JUPYIOT C YPOBHSAMH BHEIIHUX OPOUT IUIAHETHOM CUCTEMBI — 6O-
Jiee CTapbIMU, a arekca modera — ¢ HaudoJjiee BHyTPEHHUMU, KOTO-
pbie Mooxe! CIOBHO IO NPUHIIUIY: KOPEHD BCET/A CTAPIIE OO-
era. Besib 9TO6DBI 1aTh TOGET — HAJIO YKOPEHUTDCA...

B opnoii 3apy6exnoit kuure no «CaxpajJbHONW reoMeTpuUm»
BHUMaHUE OOpAIAIOT Ha ce€6s TaKUe MBICIU: KOPEHD — 3TO NPUH-
nun [TPEOBPAYKEHMSA (emé onun 3akoH KOpH:!), a MaTeMaTH-
YeCKUi «<KOPEeHb KBaJPATHBIN U3...» (HABEPHOE, U HE TOJbKO KBa-
ApaTHBIi!) — 3TO BeeaeHckas Metadopa kopHs. «KopeHs sBisgerT-
ca cumbosioMm 3akoHa CAMOITOKEPTBOBAHUMSA B npupone,
ITOCKOJIbKY, TIOJJOOHO MaTepH, YCWINs KOPHs HallpaBJI€HbI HE Ha
€ro COOCTBEHHYIO I10JIb3Y, 4 HA TO, YTOOBI IIOJHATH PACTEHUE B €TO
JABIKEHUM K CBETy». «KopeHb pacTéT myTéM IOCTOSIHHOTO JieJie-
HUS U3 CBOEU KBAJApaTUYHOH (popMbl. KileTKu KOPHS SIBISIOTCS
MOIIIHOM MeTadOpOo NPUHITUIIA UHTETPAIUHI U TPAHC(POPMALIIH.
Ieomerpuueckoe coseprianue (pasMblIUIEHHE) OCHOBBIBAETCS Ha
njee, 9To (POpPMbI IPUPOJBI CJAEYET IOHUMATh KaK CUMBOJIBI, OT-
KpbIBaoIue MeTapu3ndecKue apXUTHUINYECKHE ITPUHITUIIBI, KO-
TOpPBIE HANPABJIAIOT U KOHTPOJIHUPYIOT 3BOJIONHIO BeeseHHOT».

M B camom nente. He npasja s BC€ 3TO BpeMs, Iepexos OT Ia-
parpadga k naparpady, OT PUCYHKA K PUCYHKY, Mbl IPEOLIBAIN B
Pa3MBIIIJIEHUH, «I€OMETPUUYECKU CO3€eplas» OObEKThI IPUPOJIDI,
IBITAsCh IOHATD, KAKKE OOIINE IPUHIMIILI PYKOBOJSAT IIOCTPOECHU-
eM 3puMoil GOpMbBI, a TakkKe €€ BHYTPEHHEH CTPYKTYPBI? AIEKC
¢opmbl, i dopma amekca, — Bceraa nmapadosaous, no6o popma
peGbIBAET B HEYCTPAHMMOM JABIXKEHUU, 2 HYTPO €€ — HyTpo napa-
60JI0M/1a, €TO «OCOOEHHOCTH» (KayCTUKA U (POKAIbHAS JIMHUSA).
VMiMeHHO B 3TOM, €CJM rOBOPUTb KOHIIEHTPUPOBAHHO, COCTOUT
3aKOH KOPHs, I/ie ObI OH HU «IIPOPACTAI». A ITIOTOMY OOpaTHUMCS
ceiyac K enmé HEKOTOPBbIM TpuMepam u3 xusnu [Ipupojel, B koTo-
PBIX «COJEPKUMOE» MapPadbOTONI0IOLOOHBIX IIOBEPXHOCTEH SABJIS-
eT cBom GoJiee WIM MEeHee 3aMeTHbIe ocobeHHoctu. Ho npexne 3a-
METUM, YTO KOHTPOJIEPOM I1€IECOOOPA3ZHOCTU €CTECTBEHHOH op-
MBI, €€ CTApMOHU3UPOBAHHOCTH, KAK IIPABUJIO, ABJISETCS YHUCJIO 30-
sgoToro otTHomeHus 1,618... (1 ero mpousBogHbIE), M1 OHO, HATIOM-
HUM, COJIEPXKUT B ce6€ KOpPeHb U3 YNCIa IATh — YHUCIA KU3HUA U
pucka. Tak 94TO BecbMa ITOJIE3HO CMOTPETH B KOPEHB!

15. Mo3auka conoctaBJieHUN

Hspectnoe uspeyenne K.Ilpyrkosa «CMOoTpu B KOpeHb!», Ha-
BEPHOE, TENEPh /I HAC 00peso emé OOMbIIYIO ITyOHHY, epeis
U3 KaTeropuu MeTadopnl B pa3psj JAOMOJIMHHOTO CMBICJIA, TEM
CaMbIM YCUJIUB ITPU3BIB KO BCE 60Jiee BHUMATEIBHOMY B3IVIALY HA
MHOTOOOpasHble aBneHus [Ipupossl. Ilepebpas B maMaTH Te WK
VHBIE €€ CIOKETBI, OCTAHOBHBIINCH Ha COAEPKAaHUM Jake He ca-
MBIX OpPOCKUX €€ 00pa3LoB, Mbl yOexjaeMcsi B HECOMHEHHOM
(pyHKIIMOHANIBHON 3HAYUMOCTH €€ HEUCTOIUMBIX KPAcOT, Hapa-
JOKCAJIBHO IOJBIACTHBIX eAUHOMY Pexuccépy, OTMEHHO 3HAKO-
MOMY C MaT€MaTUKOM.

IIpucyrcTBre mapabos BO BCEX KOHIIEBBIX, TO €CTh AITMKalb-
HBIX, CTPYKTypaxX — HECOMHEHHO. OHO ONTHUMAJIBHO «3aJyMaHO»
Benuknum YMoM, Be4HO cOeperaiomuM BCE pacTylee, JBUKYyIIe-
ecs, o6iyBaeMoe, U B TO K€ BPEMS TOHKO HCIOJIb3yIOIUM OCOOEH-
HOCTU UMEHHO TAKOTO OKO€Ma, Jabbl CKOHCTPYHPOBAThH BHYTPEH-
Hee YCTPOMCTBO OOBEKTA IOJ KyIIOJIOM CJOBHO (U CJIaBHO) Bpa-
Haoencs napadobl.

Celiuac mpoJEMOHCTPHUPYEM P CIy9aeB, KOTAA TAKOE yMEI0e
30/[Y€CTBO MPHUCYTCTBYET IBHO, HO YaCTO HAMH HE 3aM€YaeMO.

Bravasie 0 JTIOGOIBITHBIX M BAXKHBIX COOTBETCTBUSAX, IOJTBEP-
MKJIAIOIIUX ITPABOTY PACCYKJEHUM, KaCcaIOMUXCs, HAIPUMeED, JTHIa
genoBeKka. bygreM onmpaTbcs Ha TPaJUIMOHHBIE BOCTOYHBLIE
MPEJCTABJIEHUS O TEX COOTBETCTBHUSAX, KOTOPBIE CBA3LIBAIOT BHY-
TPEHHEE YCTPOUCTBO YEJOBEYECKOTO OPraHU3Ma C €I0 BHENTHIMHU
yepTamu 1 ocobeHnoctamu [1]. IlomauTcs, okaiimsaionmas gure-
Bad napaboja yCTaHABIMBAIACh TAK, YTOObI «KJIIOB» €€ KayCTUKHU
HPUXOJUJICA HAa CaMyIO CEPEJUHY COMKHYTBIX I'y0 (TOuHee — Ha ce-
peauHy BepXHei IeCHbI, MEKAY BYMs CPEHIMU BEPXHUMU 3yOa-
mu). Eciu B3MIsSHYTH Ha cXeMy, HOSICHSIONIYIO IPEICTaBUTEIbCTBO
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LWNTOBMOHAA Xenesa

Pnc.15.1. MpeactaBuUTeNnsCTBO OTAENbHbBIX OPraHoOB M CUCTEM Ha
rybax (3epkanbHoe oTpaxeHue) (>xypHan «Mapanmoc» Ne3, 1994)

Pnc.15.2 a. MNpencraBuTenbCTBA OPraHoOB U
cncTeM Ha s3bike (3epkanbHoe oTpaxe-
HUe): 1 — nérkue; 2 — cepaue; 3 — cene-
36HKa; 4 — neveHb; 5 — xenygok; 6 — no-
OXeNnyfo4Has Xenesa; 7 — KULEYHUK;
8 — noukn (>kypHan «Mapanmioc» Ne3,
1994)

Puc.15.2 6. Cuctema
A3blka [1]

COOTBEeTCTBUA

15. Mosauxa conocmaBaeruit 145

OT/JIETbHBIX OPraHOB Ha ryoax (puc. 15.1), To BUAHO, 9TO UMEHHO
3/1€Ch JIOKQJIN3YETCS cepAme (SKeJyIOK — Ha CepeJUHE BEPXHEH Ty-
OBI 4yTh HIDKE, IIEPEJ] CAMOU HIDKHEH ry6oit). A 3HaUUT, IIPHU COIIO-
CTaBJEHHUH YPOBHEU IUIAHETHBIX OPOUT U YPOBHEU OCOOBIX TOYEK
Ha rmapabose u eé KaycTuke u (POKaJIbHOU JIMHUM, COBEPUIEHHO
onpaB/aHa JOKATU3AIMS B «KJIOBE» KaycTUKU uMeHHO CosHIa —
storo nogauHHoro Cepana CoJlHEYHOU CUCTEMBI.
IIpeacTaBUTENIBCTBY CEPALIA OTBEAEH U ONPENEIEHHBIN YIaCTOK
A3bIKA. ITO — €r0 CEPEJMHA, CPABHUTEIBHO HEJATEKO OT KOHYMKA
(puc. 15.2a, 6). Tak Kak OKOEM BHEIIHEH 9aCTU SI3bIKA OITPABAAHHO
IpeACTAaBUM NapaboIoi (IeTMKOM abpHC A3bIKa CPOAHU OBOUAY),
TO HAJIOKEHHE €€ Ha, ITyCTh CXeMaTUIeCKOe, M300paKeHNE A3bIKA
MO3BOJIAET CKa3aTh caeayiomee. Cepale 3amevyaTieHo Kak pa3 TaM,
Iie HAXOUTCS LEHTPaIbHAS 9aCTh 6a30BOTrO KBa[paTa MapabdoJbl,
a ato B CosnHeuHoM cucteme — camo CosHIe 1 GiIMbKalIme K HeMy
mwaneTs! (Mepkypuii, Benepa, 3ems). Tam, rie BeTBU KayCTUKY U
(poKaTBHOI JTMHUY BBIXOASAT 3a IPEJeIbl YKAa3aHHOM 11apabosibl, —
Ha A3bIKE, Y €T0 BHYTPEHHUX KPa€B, CJI€BA U CIIPaBa, IMPe/CTaBIe-
HBI IIOYKH, 2 B CEPEJIUHE — KUINEYHUK, TO €CTh BCE TO, 9TO CIIOCOO-
CTBYET BBIBEACHUIO IIUTAKOB U3 OpraHu3Ma. FIMeHHoO cioia, K OCHO-
BAHMIO f3bIKA, KAK OBl IPOEIUPYETCS IO CBOEMY «IILJIAaKOOOpa3-
HbBII» 110sIC acTeponJioB. IHTEpecHOo, YTO COJIHIIEHOCHBIHN «KJIIOB»
KAayCTHKHU IapaboJIbl, yCTaHABINBAEMBIN HAMH «BO PTy» Ha JIAIIE
YyeJIoBeKa, MPUXOAUTCS UIMEHHO Ha POT JIMKA, UMEIOIEro OTOOpa-
JKE€HME Ha CAMOM KOHYMKE fI3bIKa (ITOf «cepaneM»)! Tak uTo cucre-
Ma COOTBETCTBUS OPraHU3MA, OTBEYAIOIAs POTOBOM — BXOJHOM —
€0 YaCcTH, OKa3bIBAEeTCs emé 6ojiee MHOTOOOPA3HOH, B II€JIOM 3a-
JEeCTBOBAHHOM U JUII OCOOEHHOCTEN NapaboJIbl, U IS PACIOJIO-
skeHud riaHeT COTHEYHOU CUCTEMBI (10 ITOsICA ACTEPOUIOB).
Cornacuno cucreme coorserctsuil Cy Jxxok-tepanuu, mojuy-
HI€YKH MAJIBIEB, B IIEPBYIO OYepPeab — OOIBIIOTO, HECYT HH(OP-
MalHIO O TOJIOBE 4YeJoBEKa, €ro june. ThlIbHas CTOPOHA PyKHU
obajjaeT SHbCKUMU CBOMCTBaMU (JaJOHb — UHbCKUMU), U TaM
KaK pa3 — HEYCTAHHO PaCTyIIe HOI'TH, KOTOPbIE€ MOXKHO aCCOIH-
HPOBATH C IOCTOSIHHO OOHOBJISIIONIMMICS YEXJIUKAMU KOPHEW;
CcaMHM K€ HOITH, OKalMiIsonue (IpepoxXpaHaiomue!) KOHIUKN
HAJIBIEB, KAK U BCIKAE AIMKAJIbHOCTH, BIIOJTHE OOPHCOBBIBAIOT-
ca napabosoir. Horors BecbMa yBEpPEHHO BKJIIOYAET OA30BBIN
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Punc.15.2 B. Paf cucTeM COOTBETCTBUA, PACMONOXEHHbIX B 00N1aCTV roNoBbl U CBA3AHHbIX C
nsaTbio opraHamm 4yBscTB [1]. MpuBeneHa napabona c eé 0cobeHHOCTAMM

KBaJpaT MapaboJibl, TO €CTh, U B CAMOM JIeJIe, Ty CaMyiO B HeWH
IJI0INA/b, I/l Ha JUIE — POT, HOC, I1a3a, a BOkpyr CosHna — 61u-
Xallme TPU IIaHEThl. Tak YTO NPUHIUIIBI COOTBETCTBHUSA Ha
HajablaX B YKA3aHHOM BOCTOYHOU TEpanuy COBEPUIEHHO COIJA-
CYIOTCSI C HAIIMMU BbIBOJIaMu. M 3TO ecTecTBEHHO He TONBKO JIs
HaJIbIEB PYK U HOT, HO U, MBI BUJIE€JIU, — JUI A3BIKA, a TAK)KE CIpa-
BEJIINBO JUISA I'y0 (camasi BepXHssl 9acTh BEpPXHel Iyonl), Hoca (K
CY’KAIOIMIEHCsl IEPEHOCHIlE), MATOK — BOOOIIE OKOHEYHOCTEH,
yeM fABJISAETCS U TOJIOBA.
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HorTu, o MEEHMIO aBTOPA, 6€3yCIOBHO CPOJHU YEXJIMKY C €TO
anMKaJIbHON MepucteMoi. M jnake B TOM 0COOGOM CMBICTIE, YTO
HaJIbIbI PYK — 3TO, KaK KOPHU, BHEJPSAIONUECs 61arofaps Tpyay de-
JIOBEKA B TOT WJIM MHOM POJL €r0 JAeATEIbHOCTH, B «IIOUBY» CO3U/A-
TEJIBbHBIX (WX, K COXAJIEHUIO, YaCTO U Pa3pyNIUTEIbHBIX) ITACTOB
JKU3HU, HEPEJKO OYKBAIbHO C TOJOBOM (B IIEPEHOCHOM, TENEPb U
HE TOJBKO IIEPEHOCHOM) NOTPYXEHHBIE B padoty. /la u camu roso-
BBI HCIIOKOH BE€KOB «OUYEXJISIOT» I'OJIOBHBIMUA yOOPaMU, MEHSIONH-
MUCS OT IIOTO/Ibl K TIOTOJIE, OT C€30HA K CE30HY, OT BIIOXU K 3IIOXE...

B ucnomnnsyemoii kaure no Cy Jkok-Tepanuuy npuBeaeHa UTo-
ropasi Cxema psjia CUCTEM COOTBETCTBUI, PACIIOJIOKEHHBIX B 00J1a-
CTHU TOJIOBBI U CBSI3AHHBIX C MATHIO OPTaHAMM 4yBCTB (puc. 15.2 6).
Ha cxewme yka3zaHa CBSI3b T€X WJINM UHBIX MECT JIUIIA C YACTAMHU BCE-
ro KOpIIyca 4eJoBeKa: Ha J0y — caMa roJoBa, OpOBU — 3TO ILIEYH,
HOC — I'py/b, Ha IE€KAaX — PYKU, POT — MPOTUBOIIOJIOKHbIE OTBEP-
ctus. Ha nsobpaxeHnue jnma MOXHO CXeMAaTHUYECKU HAHECTU 0O-
Jlee WM MEHee MOAXOJSAINIYI0 Mapabosay ¢ €€ OCOOEHHOCTIMU —
KayCTUKOH 1 poKanbHOU mHuel. Obpamaet Ha ce6s1 BHUMAHNE
TO, 9YTO UX BETBU, BTOPSI OPOBAM, 00Pa3yloT pa3Max HEBUJUMBIX
KPBLIBEB 32 CIIMHOM IPOENHPYEMOT0 YeJIOBEKA, OYATO MOJIEPKU-
Basg €ro-Takd AHTEJbCKYIO CYIIHOCTD, «IIUTAIOMYIOCS» HCKIIOUM-
TEJIbHO TOHKUMH CyOCTAaHIMSMH: POT JIUKA Ha JOy B pailioHe
TPETBETO IVIa3a — TaM, IJ€ IPOJIEraeT ypoBeHb opouTel Mapca.
(He ecTb 11 3TO KOCBEHHBIM CBH/IETEIBCTBOM HAIll€l TAMHCTBEH-
HOII cBsi3u ¢ Mapcom?!) A «KpbLIbsi» YCTPEMIISIIOTCS K BETBSIM JIN-
II€BOH MmapaboJIbl, BBIXOJ 32 HE€, KaK U CJIEJyeT, Ha YPOBHE yxKe
BOJIOC — TaM, I/le TSAHETCS IUPOKOM ITOJI0CO KpyroBoil pesepByap
HAIIETO IJTAHETHOTO BEIECTBA — IMOSC ACTEPOUJIOB. ..

L

PpakTaJbHBIA NPUHIUAI CAMOIONO00MUS KPACHOU HUTBHIO (HE
MHA4e, KAK BETBSIIEHCS) IPOXOAUT Yepe3 CTPYKTYPY BCEX PA3HO-
MacCIITaOHBIX OO'BEKTOB IIPUPOJBI — Oy/[b OHU BUAMMBI IVIa30M, B Te-
JIECKOII YIJTI MUKPOCKOIL. DTO KACAETCS U ANMKAIbHBIX, 4 3HAYUT —
MapabOJTOBUAHBIX, YACTEH OMOJIOTUYECKUX CHUCTEM, I7e Obl X HHU
paccMaTpuBaTh (J1a ¥ HE TOJIBKO JKUBBIX CCTEM): B TOHKOM JIU KH-

106 ocoboit casi3n 3emnm ¢ Mapcom cMm. «[enbduc» Ne1(37) /2004.
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Pnc.15.3. CTpyKTypa TOHKOrO KWLIe4YHWUKa npu Pnc.15.4. MpogonbHbI pa3pes
pasnnU4HOM yBenuyeHnn [6] MY>KCKOW LUK COCHBI [6]

ConocTaBneHo ¢ napabonon 1 eé 0cobeHHOCTAMM

BepXxHAA
g 2NngepmMa

KneTka

TR me3sodpuina

ny3sbipesnaHasa

cpenHas
KneTka

\ .';).T- XMIKa
& 200 MKM
—

100 MKM

A
Pnc.15.5 a. MNonepeyHbin cpe3 nucTa Pnc.15.56.9nnnepMa Cconep>XunT KpymnHble
31aka MSTIMKa opHonetHero (Poa ny3blpeBUAHbIE KIETKM, KOTOpble, KaK CHK-
annua) [6] TaloT, y4acTBYIOT B CKN1afAblBaHUM 1 Pa3BO-

payMBaHNKM NNCTbEB [6]
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napabona LenHas

Punc.15.6a. Yepen narywku:l — sug ceepxy; || — B cHm3y (HaknagHble KOCTW C OZHOM
CTOPOHbI yaaneHsl). ObosHaveHWe KocTel: 1 — GokoBas 3aTblfIoHHas; 2 — IOBHO-TEeMEeHHas ;
3 — HocoBasi; 4 — MexyenocTtHas; 5 — nepefHeywHas;, 6 — Yewymn4aTas;
7 — napaccheHong, (nesast ero NonoBmHa); 8 — COLLHMK; 9 — HEOHas; 10 — KpbinosuaHas; 11— k-
HooboHsATENbHAs; 12 — BepxHeYentocTHas; 13 — kBagpaTHoYentocTHas; 14 — oteepctie ans
BbIXO[a 3pUTENbHOrO HepBa; 15 — oTBepcTVe Ans TPOMHMYHOMO HepBa [30]

P1c.15.66. Ta30BbIV NOSIC XUBOPOASLLEN
fLLepuLbl CHM3Y: 1 — cycTaBHas Bnaam-
Ha Aans ronosku 6eapa; 2 — NOAB3AOLW-
Hasa KOCTb; 3 — nobkoBas KoCTb; 4 — ce-
Punc.15.5 B. MonepeyHbI Cpes NncTa 3naka MaT- JanvuiHas KoCTb; 5 — CBA3Ka; 6 — «OK-
NKa OfQHONETHEro HO»; 7 — 3anupaTenbHoe OTBepCTUe;
8 —3agHMM XpALeBon OTpocToK; 9 —
nepenHUM XpaLLeBon oTpocTtok [30]

ConocTaBrieHo ¢ napabonon 1 eé ocobeHHOCTAMM
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Puc. 15.7. Wap, apuxywmmcs npm yncne Maxa M = 7,6. HelnoHoOBbIV LWap HaxoauTcs B
nonére B aTMoCepHoM Bo3ayxe. Mpu CToNb BbICOKOM Yucsie M ronoBHas BOSHA NMPUXKU-
MaeTcs bnnke K nepefHen YacT Tena. BonHel Maxa, oTxoAsLmMe No NoToKy OT NMOBEpPXHO-
CTW, OTMEYAIOT 3afHIOK rPaHuLy [03BYKoBOW obnactu [21]. DokanbHbIM napameTp oru-
GatoLet napabonsbl (p) okasbiBaeTCA NPUMEPHO PaBHbIM paanycy wapa (r)

Puc. 15.8. KoHTypbl U3ny4eHus xBoctaton pagroranaktnkn NGC 1265, HanoxeHHble Ha eé
onTryeckoe n3obpaxeHwve (6onblioe 3alUTPUXOBaHHOE NATHO BHK3Y, B rOfoBe pagmom3o-
OpaxeHuns). ConoctaBneHo ¢ napabonon 1 eé ocobeHHOCTAMU

Puc. 15.9a. KoHdurypaums BOSH, CO343aBaemMas Puc. 15.96. KoHTypHOe nepo:

Kopabném [21]. BonHbl MOBTOPSAIOT XOf, BETBeW 1 — cTepxeHb; 2 — HapyXHoe
KayCcTMKK U dokanbHoM nnHum. LLnpuHa Typby- onaxaso; 3— BHYTPeHHee ornaxasno;
NeHTHOrO Cnefa OKasblBaeTCA NPUMEPHO PaBHOW 4 — CTBOM; 5 — O4MH; 6 — OTBEpCTME
(hokanbHOMY napamMeTpy HocCoBoW napabonbl o4MHa; 7 — OyXKa nepa

(~p). KopmoBas yacTb — Ha ypoBHe Mepkypus B
TOuKe camonepecedeHuns F

HMIEYHHKE IIPU Pa3IuIHOM yBesndeHuu (puc. 15.3 [6]), B mpogos-
HOM JI Cpe3€ MY;KCKOW HNIMIIKU cOCHBI (puc. 15.4 [6]), B monepeu-
HOM JIM — JIMCTA 3JIaKa MATHUKA ojgHoseTHero (puc. 15.5 [6]), mua
Yepemna JIM JIATYIIKHI WIH Ta30BOTO MOSCA JKUBOPOJISIIEH SIIePUIIbI
(puc. 15.6).

ITonsiTHO, YTO B MOGOM CJIydae 3TO, ABHO WIM HEABHO, — 3-
ekt obmexanus Kakoro-mudO Tesa HEKOH CPemoi, CyOCTAHITUEH.
Bor HeillIoHOBBIN map, JeTsiuil B Bo3ayxe (puc. 15.7 [21]); Hen-
MOBEPHO JanéKasl «XBOCTaTas» paAuoragaktuka (puc. 15.8);
BOJIHBI, CO3/J[aBaeMble ILIBIBYIUM Kopabném (puc. 15.9 a [21]);
opraHmM3anus nTudbero nepa (puc. 15.96); ynapuas BojHa 1 BHY-
TPEHHSAS IUIA3MEHHAas 00JIACTh BOKPYT JIETAIIEH B KOCMHYECKOM
npocTpaHcTBe KomMeTsl — lates (puc. 15.10a); naxe cTpykTyp-
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(& nepexonHas
obnactb

Puc. 15.10a. Mna3meHHble obnactu,
HabrniofaBLUMeCcs Mpu NonéTte K Ko-
MeTe [annes KOCMUYecKnx annapa-
ToB «Bera-1» un «Bera-2». Mapt
1986 ropa

obnactb "y
BO3MYLLEHHOIO "‘f.ff,f )

CONHEYHOTO i,
BeTpa ]

obnactb
KOMeTHOW
nnasmbl
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2.7,

i

“n“?a-ge_‘\ 3 -
— e i { ’/“J

- B
A Cmyuxonyun
Hopuucsk

CTPyKkTYPR
NOPARKA

T

Puc. 15.106. CTpyKTypHO-TEKTOHMYeckas cxema pasmMelleHns YASC, nocTpoeHHas BCKope
nocrne aBapun Ha OCHOBE AellNdPOBaHMA KOCMOCHNUMKOB. PazMellieHme TPEX CeMCMOCTaH-
LI,VII;IA 1 04aroB MpexHKUX 3eMNeTpsceHni * (no gaHHbIM U.H.AH1ukoro)

ConocTaBneHo ¢ napabonon 1 eé 0cobeHHOCTAMM

Hble OCOGEHHOCTH paiioHa BOKpyr YepHoObuibckoit ADC (puc.
15.10 6, mo manueim M.H. dnuikoro): sepmuna napaoust — y Ku-
€BCKOT'O BOAOXPAaHUJIMIIA B MECTE CIUAHHNI PCK HpI/IHHTI/I u TCTCPCB,
CBOMMMU PYCJIaMU BTOPIIMNX 00€erM BETBSIM Hapa6OJIbI, BO BCAKOM CJIy-

yae, JI0 BBIXO/d BETBEM KayCTUKM 1 POKATbHOU JIMHUM 3a €€ IIpeJeIbl;
npudém B oxyce (F,) oKkaspIBaeTCs OYar CUIbHEHUIIETO 3emMieTpsce-
Hus emé 1530 roay; pexka Yk mporekaeT BAOJIb ocu napadosst. MHTE-
PECHO BOOOIIE MPOCIEAUTD JJIsl OOBIYHO MEAHIPUPYIOIUX PyCe
PEK (a KaKIbIH I3BUB MOXXHO AIIIIPOKCUMHIPOBATH BEPIINHHON Ya-
CTBIO HEKOH NIapaboJibl), COBIAJAIOT JU OCOOEHHOCTU penbeda
BHYTPH M€AH/J[pa C OCOOEHHOCTSIMU IIaJIKOM KPUBOM, HaIpuMep,
KayCTUKOH, (pOKaIbHOM TMHUEH. Y aBTOpA €CTh NOAO3PEHUE, YTO
MecTonosoxkeHue Beankoii, pemaromeii 6uTspl Ha Kypckoii ayre
B Havasle miond 1943 rojja Kak pas U JOKaJIU3yeTCs Ha IOJJOOHOM
yJacTKe, BHYTPH «AyTh» (MEaHApPA).

Bo Bcex nepeumncieHHBIX Caydadax, Tak WA MHAYe, XapaKTep-
Hbl€ JITHUU BHYTPHU OKANMJISIOMMX Mapabos — KayCcTUKa U ¢o-
KaJIbHasl, KOE-T/AE U MO3UIUsA 6a30BOrO KBaJpaTa — OTMEYEHBI
crieruUUEeCKUMHU JAETAISIMUA PacCMATPUBAEMOTrO OOBEKTA, SIB-
JeHUsA. AHAJIOTUYHO W I CJIydaeB, NPUBEAEHHBIX Ha PUC.
15.11, 06beAMHEHHBIX TEM, UTO MECTO BBIXOJIA KAYCTUKHU U (PO-

Puc. 15.1a
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Puc. 15.114. YnbTpa3sykoBas 3xonokauus
HOYHbIX Babouek (13 xypHana «Mpupoaa»
Ne3/1999).

Hamu npoBefieHbl Napabona, eé kaycTuka
1 hoKanbHaa NUHNA

15° 15°

rpaHvLa MEPTBOW 30HbI, BHYTPU
KoTopoW 6abo4KM He pearnpyioT
Ha BCTpeYHble nperpagbl

KaJbHOU 3a mpejesbl mapadosnl (mapaboaouaa) COBIATAET C
PEAIBHBIM, MBI BUIUM — 3aKOHOMEPHBIM, «IIPOBAJTOM» B CTPYK-
Type CUCTEMBI: 3aBEPIICHHE JYKOBUUYHBIX KyIIOJIOB M HA4aIo Oa-
pa6anos nepkseit (puc. 15.11a); cyxxenue B ToMmMHE NOTOKA,

Puc. 15.116. MoakoBoobpasHbie BUXpY nepes, Lun- Puc. 15.118. KomeTa Fannes 8 mas
NIMHAPOM B NOrpaHn4HoM cioe. [21] Mol coBme- 1910 rona

CTUNM TOYKY BO3BpaTa KayCTuku C LLEHTPOM M30-

OpaxeHus Tena

Puc. 15.11r. KoHTyp fapa kometbl [annes
(1986 1.). «[Mepelweek» («lwerka») KOHTypa
COBMAJAeT C MECTOM BbIXOAA BETBEN KayCTu-
K1 1 OKaNbHOW NNHUM 3a Npefenbl BeTBew
napabonbl. Mo-BUAMMOMY, eClV 3AeCh Kayc-
TVKa CTPYKTYPUPYET Camy KLLUEKy», TO eCTb
npoBan, BOrHyTOCTb, TO poKasbHas INHAS —
BbIXOA, U3 MPOBasfa, CyXeHus. IT0 HanoMu-
HaeT CUTyaumio C JIMUEBbIMM 0COBEHHOCTS -
MW KayCTMKa HameqaeT CuilbHble NpoBasbi,
okanbHasi IMHNS — NePexop, K BbIMyKIIOCTAM.
CoBMelleHo ¢ napabonol n eé 0ocobeHHo-
CTAMM

Haberalouero Ha NIWINHApUYecKkuil npeamer (puc. 15.116); nna
koMmeTsI lajtess — mepexos oT roaoBsl (KOMBI) K XBOCTOBOH 4Ya-
ctu (puc. 15.116), kak 1 B caMoM TeJie rpyneoopa3Horo eé€ sapa
— B obyacThb «repemeiika» (puc. 15.11¢); HakoHeI[, BOTHYTOCTD
Ha JuarpamMMe, MosICHAIOIEN PacoI0XeHNe «MEPTBOU» 30HBDI,
BHYTPHM KOTOPOH 6abOYKM HE pearupyioT Ha BCTPEUYHBIE IIpe-
rpagsl (puc. 15.11 9). 1 Bcé aT0, Mo aHajIoTNN, IPOABJIECHO TaM,
rae nas1 CoOTHEeYHOM CUCTEMBI Yalle BCErO BCTPEYAIOTCS MaJIble
IJIAHETBI — ACTE€POUJBI, IPEJIIOJOKUTENBHO, OCKOJKUA TO JIU
61Ol T1aHeThl Mexay Mapcom u IOnurepowm, TO M MpocTO
HE COCTOABIIEICA 13-32 ONPEJEIEHHBIX CBOMCTB 3TOI 061aCTH
IJIAHETHOU cucTeMbl. Tak miam nHade, 3/1eCh IpOJIeTaeT ocobdas
rpaHHUIla, HEKOE 3aBepIIeHHe, MOKHO CKa3aTh, — JUCIEPCUOH-
HBII py6eX CUCTEMBI, 3ACTABJISIONUI JPOOUTHCA €€ dJIeMEeH-
Tbl. [IOMHHITE, OTMEUYAIOCH TOMY COOTBETCTBHE KAK IOSIBJICHHUE
BOJIOCSIHOTO ITIOKPOBA HaJ| J160M dyenoBeka? MTak, ykasaHHbIE
«IIPOBAJIBI», «II€PEMEHKN», CKOpPee BCETO, HECJAYUAHHO pacro-
JIOKEHBI B CTOJIb YA3BUMOM 006J1aCTH, MO UE€PKUBAs CYIECTBOBA-
HUE BAXXHOM OOIIECUCTEMHON OCOOEHHOCTH.
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.ypoBeHb | 3emnu

ypoBeHb

ypOBeHb
ConHua

Puc. 15.12a

Yro KacaeTcs BooOIEe 6ab0OUEK, UX 0OIEl KOH(PUrypaum, To
HIDKHSS IMHUS Pa3BOPOTa KPBLIbEB BCET/IA IOCTATOYHO YETKO CIe-
JyeT X0Jy mapaboJibl B €€ NpuBepIMHHON yacTu (puc. 15.124, 6);
TOT/[A YCBI-AHTE€HHBI XOPOIIO JIOXKATCS BJOJb BETBEH KayCTUKH U
(pokanbHOM JIMHNHY, A «KJIIOB» JIOKUIN3YETCS B BEPXHEH 9acTU Ty-
JIOBHINA (B IPYAKE C CEPALIEM U HEPBHBIMU y31amu!).

CosmaéTcsi BIeYaTae€HHE, YTO BCS KOHCTPYKIUA 0abouYku B
nonére (OTAaIEHHO — HACEKOMBIX, ITUI[) «CpadaTbIBA€T Ha
npuémM» CBOEH MapaboJUYEecKON «dJallei», KOTopas B JaHHOM
caydae He ABJASIETCA «JI000BbIM (GpoHTOM». Ilpm moxnHom
Pa3BOpPOTE KPBLILEB M JAXKE €CIU OHU CJIOXKEHBI (TOrJa «Jaima»
6onee koMmakTHa u mnosépHyra Ha 90°) mnpocTpaHCTBO
IPOIIYIBIBAETCS U IO KypPCY, U CBEPXY.

Agpuxa, Appuxa...

A Temnepsb B3MISHEM HA BCEM 3HAKOMble KOHTYpbI Adpukwu,
IPUMETUB YAUBUTEILHOE CXOJICTBO I0KHOI €€ 4acTu ¢ mapaboin-
9eckuM (PPOHTOM, CJOBHO BHEJPSIOMMMCA B BOABI MupoBoro
okeaHa. ITonyTHO 3aMeTUM HAECHTHYHOCTH C U300PAKEHUEM ITE-
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Mepkypwus

30Ha dokanbHas
npvéma  NUHKMA napadonsl

KaycTuka KaycTuka

napabonsl

“ypoBeHb BeHepb

N U
¥ < . :
fbo\z\’\\é §‘ : ypoBeHb Mepkypus
%Q : Q. AN

QO
é\ Touyka
BO3BpaTa

K YPOBHIO
penakcauum eR,

Puc. 15.126. Mapabonuyeckmnii OKOEM KpbliibeB Gaboukn «MaBnmHbIN ria3». B3avmoobycno-
BJIEHHOCTb reoMeTpun 6abo4km 1 Napabonbl C eé KaycTUKOW 1 hoKanbHOW NNHAUEN.
MPOXMIIKN Ha KPbIbAX TAFOTEIOT K HanpaBrieHnsM HopManen napadonsl. KoHel HpioLuka
NoKannayetcs rnaBHbIM hoKycom napabonbl. [epefHee Kpbifio — BAMSHWE 3eMan U
Mapca, 3agHee — Mepkypus 1 BeHepbl? YCuKM — BAOMb KayCTUKK. OKOHYaHWSA yCUKOB-
aHTEHH NMOAXOAAT K YPOBHIO BeHepsbl. «[Na3a» — npakTU4eckn Ha KaycTuke, Kak y XMBOTHbIX
¥ Yenoseka. To4ka BO3BpaTa KaycTvku (K,) = BEPOATHO, TaMm, rae cepalie

peJHel 9acTh (BTOPUYHOrO KOCTHOTO) HEGA KPOKOAMIA U JAKE
rosossl sjomaan (puc. 15.13). HegoymeHnne unrarens MOHATHO...
Mesx TOpHBIX XpeOTOB — Y3KHe€ JIOJIMHBI; BJOJIb HUX COETaIoT py-
YbU, IPEBPAIIAAICh B PEKH; CAMH PyCJIa PEK, 3AJIUBBI MOPEM, MOPS,
OKEaHBI — 3TO BCE, MO CYMIECTBY, PA3IMYHOTO MacITada M3BUIH-
croie TPEIIIMHDBI B 3eMHO# KOpe, NOKPBHIBAIONIEN TEJIO IUIAHETHI,
KaK TOHKas KOKypa — s16;10K0. M 3Tu TpemuHbI-BETBIEHUS CBOU-
MU Pa3fBOEHHBIMH OOBATUSMU CIOBHO HPUHUMAIOT, OOHUMAIOT
CyIIy — TOX€ Pa3HOTO pa3Mepa, BIUIOTH JIO IEJIbIX MaTepuKoB. Ta-
koBa 1 Adpuxka, oMmbIBaeMas 6y/ITO PEUYHBIM MEAHIPOM ATIAHTUKU
1 03€pHOU yameil Muauiickoro okeana. Bojabl oTTaunBalor, 3akpy-
IJISIOT «IIPErpajibl», CJAeys CBOMM 3aKOHHBIM THJPOAMHAMUYE-



158 «Cmompu 6 xopernv!»
+ 4l Ha rnobyce — k obnactn Cesepo-
S [ BocTouHoro MarHuTHOrO Nonioca
§/ (ceBepHbI Nonioc — AByrnas) B
& | paiioHe I0XKHOTO OCTPOBa apxu-
@ - nenara CesepHas 3emns (no
O.

naHHbIM A LLIMoHoBa [20])

Puc. 15.13a.

MoaHTasmpyem: o.Magarackap v ... pory
Hocopora, a ApaB/s — CNOBHO YLLW NOWaAu, Yewn

rnas — 03epo Bukropusi...
ConocTaBneHo ¢ napabonon 1 eé 0CobeHHOCTAMM

Puc. 15.136.BTopmnyHOe KOCTHOe Hé-
60 y kpokogmna: 1 = Mex4eniocTHble
KOCTU; 2 — BEPXHEYENOCTHbIe KOCTU;
3 — Hébble KOCTW; 4 — KPbINOBUAHbIE
KoCTW; 5 — xoaHbl [30] Puc. 15.138

15. Mosauxa conocmaBaeruit 159

CKHUM IIpaBUJIaM, @, 3HAYUT, IPUBOJAT UX KOHTYP B COOTBETCTBHE C
OKOE€MOM NMEHHO MapadoIMdeCKHAM, CTOJIb IPUCYIUM 3] dexram
Pa3IMIHOrO OOTEKAHMS — KUJKOCTBIO, Ta3oM. OJHAKO «BOJHBIE
IIpoLe/lypbl» HaBEPHOE BTOpUUHLIL. [J1aBHOE, BUUMO, B TOM, YTO
AdpuKaHCKMIT MaTepUK BEHYAET OJHOUMEHHYIO ILTUTY 3€MHOM
KOpPBbI, IPUMBIKAIOIMIYIO K IByM coceHUM — KOsKkHOaMepuKaHCKOH 1
AHTapKTHYeCcKOl, 1 A(QpPHUKAa OKa3bIBAETCS «BIUCAHHON» MEXKIY
JABYMs CTBIKAMH 3TUX TPEX T (cM. puc. 3.5, 16.2), To ecTb mexay
apoi pacxoAAIMMXCsl TMTAHTCKUX TPEIMMH-KAayCTUK (MM BETBEH),
CO3JAIONIUX KOPOBble HampsukeHUs B Armrantuke n Mupuiickom
OKeaHe, OTYETO 3TU PAlOHbI BECbMA HEYCTONYMBBI U MOJBHKHDI
(mmeHHO TaM cymectBoBata ATranTuaa u Jlemypusa!)... B ymax va
CTBIKAX OOBIYHO «HAMETAET IbUIb>», CHET OCAX/JAETCS JYTOH MEXy
BETBsIMU JiepeBbeB (cM. gaiee c. 173, 218)... ITonpobyem npuio-
KUTb CBOMCTBA MapaboJibl, €€ KayCTUKU U (POKAJIBbHON JTUHUU K
OCOOEHHOCTSAM O4YePTAHUSA APPUKAHCKOTO ITOOEPEXKbSI.

O6mas opueHTanusa BCEH CylmH, TO €CTh INIaBHAsA OChb Iapabo-
JIbI, TAHETCS HE CTPOTO BJOJb TeorpadpuyuecKkux MEpUUAHOB, a
HAKJOHEHA K HUM, HO He Gosee, ueM Ha 10°. MHTEepecHO, 4TO 3Ta
OCb Ha ITIOOYCe TOYHO MPOXOAUT Yepe3 3aauB Akada Kpacaoro mo-
pa (BAOJb BOCTOUHOTO mnobepexbs CHHAMCKOro MOJIyOCTPOBa),
nepecekas Boary, Ypanbckuit xpe6eT, Ha TPeTH GOJIBIIOTO KPyra
(~ 120°) ot mpIca JIo6poit Hajex el BcTpedyaeT Ha CBOEM IYTH OC-
Tposa CeBepHON 3eMin y OJayoCcTpoBa TaliMbIp, Ii€ Kak pa3 OKo-
JIO I0KHOT'O U3 OCTPOBOB JIOKAJIU3YETCH CEBEPO-BOCTOUYHBIN CEBEP-
HBIM MarHUTHBIN Tooc 3emun. (/lesio B TOM, 9TO, COIACHO UC-
caeposanusaM reosnora IA.JIIMoHOBa, ceBepHBIN MarHUTHBINA MO-
JIIOC 110 KpaiiHel mepe, y:xe 300 MiH. jieT pakTUUECKU pa3/BOEH,
He B IpuMmep oxkHOMY — cM. «/leabduc» Nel(33),/2003). CiosHO
HEKHI MarHUTHBINA BeTep AyeT C CeBepPa BAOJb MArHUTHBIX CHJIO-
BBIX JIMHUH, BBIXO/Sl U3 CEBEPHOTO MOJSIPHOTO MATHUTHOTO KaCIa
3eMI B YCTPEMJISISACH K I0KHOMY «BXOJy» MarHuTa. O6pa3Ho ro-
BOpsI, OH «HAIIOJHAET Iapyca», TO €CThb YAapsAeTcd O KOHTUHEH-
TAJIBHYIO I1APA0OIMYECKYIO Janry 1ora AQpuKU. A 3HAYUT, JOJLKHBI
BO3HUKHYTb U IPUCYTCTBOBATDL B HEW Pa3/JMYHbIE HANIPSKEHUS —
KayCTHKa, a TaKXKe (poKaabHas IMHUSA KaK U B COCYJI€, OCBEIEHHOM
gamnoi. M, neficTBUTEIbHO, 3aMeUYaeM, YTO UX BETBU BBIXOJAT 3a
IpeJespl Mapadosbl IMEHHO TaM, IJie OTPOMHBIN ocTpoB Mazara-
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CKap GYJTO 1 B CAMOM JI€JI€ «OTKOJIOJICSI» OT TUTAaHTCKOM CYIIH, KaK
HEeKas «[POOHOCTD»; OH HAXOJUTCS HAa BOCTOYHOM YaCTH KayCTUKHU
1 (POKAIBHOH JIMHUM U ITIOYTH HA TAKOM YPOBHE OT BEPIIMHBI I1a-
pabosbl, KoTophiil oTBeyaeT B COJHEYHON CUCTEME YPOBHIO IIO-
[Ca aCTEPOUJIOB, BIIPOYEM — U YPOBHIO OpOUTHI ruranTa IOmnure-
pa.

Jro60nbITHO, uTO ypoBeHD CaTypHa (B «30JOTOM» CHUPAIBHOM
kapkace CorHeYHOI cucTeMBI 3aBepmalomuii 1-if «aTaxk» 1 Hauu-
HAIOIMUI cIeAylonui, 2-i, «d3Taxk» WIM B )KU3HU YeJOBEKA COOT-
BETCTBYIOIUI YXOJy €ro CO CL€HbI 3eMHOM >XU3HU [2]) o3HAYeH
Ha AQPPUKAHCKOM KOHTHHEHTE I0KHBIM IIPOCTPAHCTBOM BEJINKOM,
6e3moaHON HbIHE MycThIHN Caxapbl 1 AJICHCKUM 3aJIMBOM, OT/ie-
asmonuM AQpuUKy oT A3uu, Kak CBO€OOpasHasl TPENMHA, TSHYIIas-
cs1 Taoke U Bosib Kpacuoro mopst. To ects npumepno 10-20° c..
JEJIAT OTPOMHBIN KOHTHMHEHT IO IPUPOJHBIM U UCTOPUYECKUM
IPU3HAKAM Ha JBe OTIMYAIOIUecs YaCTH.

Crnenya Ha m1o6yce BOJb OCU APPUKAHCKOMN MapaboJIbl, MbI
MapKUpyeM ypOBeHb YpaHa rae-To B paiione ot Cesepnoro Kas-
Kaza yepes cpeaniolo Boury no IOxnoro Ypana; yposenn Henry-
Ha (6ora mopeii!) — B Jlegosurom okeane (!) Ha 80° c.ir., 4TO Hec-
KOJIbKO ceBepHee HoBOCMOMPCKUX OCTPOBOB (a 3TO HE HAMHOTO
BOCTOYHEE, MOXKHO CKa3aTh, IIOYTU PSAOM OT YIIOMSHYTOTO yXKe
CEBEPO-BOCTOYHOTIO MATHUTHOTO IOJIOCa!l); YyPOBEHB K€ OKPAMH-
Horo Iliyrona - yxe 3a npegenamu Aaum, u He B AMepuke, a B Tu-
XOM OK€aHe, YyTb I0JKHee JyTU AJIEYyTCKUX OCTPOBOB. Tak 3akan-
YuBaeTCcs IUIaHeTHas 9acTb COTHEYHOU CUCTEMBI, TaK 3aBepia-
€TCsl TPAEKTOPUS IEHTPAIbHOU ocu APPHUKAHCKOIO KOHTHUHEH-
Ta... HeoGbryHOE comocTaBiieHne, ClIopHOE, HO B Y€M-TO, MBI JIy-
MaeM, IPUMEeYaTeNIbHOE...

Omxyda nemam «6abouxu»?

B mociexnue roasl B cpejie T€0J0TOB, OCOOEHHO HETPAJU-
IIMOHHO MBICJISIIIUX, BAXKHOE MECTO 3aHsIA IPoGIeMa YIOpPL0-
YEHHOU MPOCTPAHCTBEHHOMN OPraHU3aIUU CTPYKTYPbl 3€MIN —
penbeda e€é IOBEPXHOCTH, a TakxKe €€ IyOuH (CM., HalpuMep,
yKe ynmoMuHaBmuiicsa c6opauk «Crucrema naanera 3emus». M.,
2000). oxTop reosnoro-muHepanorundeckux Hayk B.H.Ilommo
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Puc. 15.14. «baboyka», coCTaBEHHas U3 TPeyrofbHMKOB aHabapckoro Tuna, Ha doHe yBe-
nndeHHom (x 24) TyHrycckowm; 1= MacCmBbI LLEMOYHbIX YibTpaMabyecknx MarMaTn4eckmx
hopMaunit; 2 = KUMOEpNUTBLI 1 anmasbl; 3= anuueHTp TyHrycckoro B3pbiBa 1908 r.; 4— Ya-
nobelkas KonbleBas CTpykTypa. Beepxy — o.Macxu Ha doHe TyHrycckon «6aboykm» (no
ZaHHbIM W.T1.XKepeb4yeHko). Hamu nposefeHbl napabona 1 eé ocobble NUHUM

Puc. 15.15. MNMogobHble TpeyrofbHUKM: | = B OCTaTOYHbIX aHOMANMAX CUMbI TAXECTM parioHa
3nunueHTpa TyHrycckoro B3pbia 1908 r. (MyHKTMPOM AaHbl OTpULaTENbHbIE
n3oaHomarsbl); Il = o.Macxum (no gaHHbIM W.T1.)KepebyeHko)
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Puc. 15.16. TpeyronbHuku neHckoro tuna: | — Kypckmy; 1l — BepxHe-Kamckui,
Il — CeBepHbimi; IV — JleHckuy; NV — Kok4yeraBckuud. 1 — MacCUBbI LLENOYHbBIX
ynbTpamaduyeckmx MarMaTm4eckmx hopmaumning; 2 = KUMoepnTbl 1 anMasbl (Mo AaHHbIM
.M. XKepebyeHko)

YKa3bIBA€T, 9YTO «4€PThI SaKOHOMepHOfI YHOOPAAOYCHHOCTHU pa3-
HOTO IIOPAJAKAa 1 paHra O6Hapy>KI/IBaIOTC5{ OT IOOGAJbHBIX Malll-
Ta6OB A0 JTOKAJIBbHOTO YCTpOﬁCTBa CpaBHUTEJIbHO HeOOJIbIIUX
peruoHos». CUMMETPUH, aHTUCUMMETPUH, IOA00US IpoOCe-
KHUBAIOTCS HAa CaMBbIX pasﬂmx MacCIITAaOHBIX ypOBHHX, a IUBUJIN-
3a0MOHHDbIE HpOL[CCCI)I YZ[I/IBI/ITCJIbeIM 06p330M CJICZ[YIOT MHO-
T'M 9THUM SaKOHOMepHOCTHM.
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Cepuio OOIIUPHBIX CONOCTABJEHUH IIPOBEJA T€OJIOT
N.I1.7Kepe6uenko [31]. «ITo reonmorndeckum, rujporeosormye-
CKMM, CEHCMOOTUYECKUM U a39POMAarHUTHBIM JAHHBIM BbIJEJIEH
PAA XapaKTEPHBIX TUIIOB TPEYTOJBHBIX CTPYKTYp JUTOCKEPHI —
gondcckutl, anabapckull, aenckull, oxomexuit 1 yemwopmexui. VIx 06-
Imye CBOMCTBA: JyroO6GpPa3HOCTb CTOPOH, CBSI3b C KOJBIE€BBIMU
CTPYKTYpaMH, CUMMETPHs, 0CO6asi POJIb BEPIIMH TPEYrOJbHUKA,
CXOZCTBO MUHEPAr€HUH MOJOOHBIX CTPYKTYP.

K TpeyrosbHukam anabapcxoso muna HaMu OTHECEHBI Pa3HO-
BO3PACTHBIE TPEYrOJIbHBIEC TI'e€O0JOTHYECKHe CTPYKTypel Cubup-
cKkoll rratgopmbl: AHAGApCKU mMUT U AHabapcKas aHTEKIN3a
MIPEJICTABIISIOT OCOOOM MOJOOHbIE TPEYTOJIbHUKH; TPETUH MOA00-
HBII TPEYTONbHUK — Tyneycckuil — 061acTh ByJIKAHOT€HHBIX 06pa3o-
BAHHUI HIKHETO TPUACA, HACBINEHHAS] UHTPY3USAMHU TPAIIIIOB; de-
TBEPTHIN — XeTcko-KoTyiickuii — Beipe3an Xetoit u Koryem u s1s-
JII€TCS 3€PKUIBHBIM OTpakeHnueM AHab6apcKoro.

K Boctoky ot TyHIycckOro TpeyroJbHHMKa KyJIMCOOOPA3HO
PACIIONIOKEH OTPAKEHHDBIN B MAIHUTHBIX aHOMAIMSAX TUTAaHTCKUN
Jencxutt mpeyzonsrux, 3aHIMAIOIUI BOCTOYHYIO YacTh CHOMpPCKOM
1aT(OPMBI, ¥ TOZOOHBIE €My TpeyroJbHUKN Ha Pycckoii u 3aman-
HO-CHOMPCKOM IUINTaX OTHECEHBI K JIenckomy muny».

XapakTepHOU CTPYKTYPHOU OCOOGEHHOCTBLIO, cornacHo sKe-
pebGUYeHKO, ABIAETCA TaK HA3bIBA€MbIN «Tyweycckuil 2eoxon — ru-
FaHTCKas KOJbIlEBasi MeracTpykrypa EBpasun c pagnycamm Kos-
neaTpos 550, 850, 1050, 2200 u 3600 kM 1 1eHTpaMu B paiioHe
cpennero tedenua Huxnent Tyarycku. B npejenax nepBbIxX TpEX
KoJient TyHrycckoro reokoHa B THAPOCETH, TOTEHIIUAIBHBIX IOJISIX
1 Ha T€O0JIOTUYECKUX KapPTaxX BUJHBI TPEYTOJIbHbIE CTPYKTYPBI pas-
HOTO PAHTa, C JUIMHAMHU CTOPOH OT JECATKOB JO TBICSY KM, BJIO-
JKEHHBIE OJ[HA B JIPYIYIO U M0JJ00HbBIE 0 popme Tyneycckoi “babou-
Ke” — TPEYTOJIbHOI 30HE PaJMaJIbHOTO BBIBAJIA JIECA B SIUIIEHTPE
Tynarycckoii katactpodnl 1908 roxa. dopma sToii “6aboukn” oTBe-
yaeT ppakTanbHON KaHBe TyHrycckoro reokona». Oka3ajaoch, 4To
«koHTYpHI o.Ilacxu u Tynrycckoit “6a604knu” KOH(OPMHBI, U3rHU-
ObI €€ JTyuell “oTOMBAIOT” KOHTYP OCTPOBA U KPYIHEHIINI KpaTep
Pano Kaoj; B smunienTp TyHrycckoro B3pbiBa IornajgaeT BTOPOU 110
BesnunHe Kparep Pano Apon. Peanbnas Tynrycckas “6a6ouka”
npumepHo B 4 pasa kpynsee o.Ilacxu».
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CrenuanucTbl TOTOBBI IPU3HATD, YTO «(PaKThl (PPAKTAIBLHO-
CTU 1 OOHAPYKEHHOU Ha e€ poHe crennduIecKoil CTPyKTYpHpO-
BAHHOCTHU IIPOM3BOJAT BIIEYATIECHHE BBICOKOOPTAaHU30BAHHOTO
caMOpa3BUTHS Ie0JIOTUYECKON Cpefibl, B YEM-TO HallOMUHAIOIIeH
OUOJIOTMYECKE OOBEKTBI».

ITouemy ceituac aBTOp 3arOBOPUJ 00 TUX UHTEPECHEUITUX
(pakTax, o OYpHO OOCYXKJAOIUXCSI HEKOTOPBIMU T€OJOTaMU
TPEYTrOJbHBIX KOH(MUTrypauusax, Win «b6abodkax», pasdpocas-
HBIX 110 3€MHOMY HIApy, I'€OJOTUYECKU BBIJACICHHBIX B OT/IEIb-
HBI€ CTPYKTYpHI? /la TOTOMY, UTO BUJUT B HUX IPOSIBICHUE JIEH-
CTBUSI HEKMX MIOTOKOB, ME/JICHHO U3JIMBAIONUXCS MJIN KOTAA-TO
Ja’ke CPAaBHUTEIBHO OBICTPO BBIIVIECHYBIINXCS HA IOBEPXHOCTD
IJIAHETBl. A 3HAYUT, UMEIOMMX NapaboJINYeCcKUil MPUBEPIINH-
HBI KOHTYP, ZOXOISAIINHI O IPUMEPHO BEPXHEH CTOPOHBI 6a30-
BOT'O KB3/[paTa MapaboJbl, TO €CTh A0 JUHHUU IVIa3 Ha JUIE WUIN
o op6utsl 3emun B ComHeyHOH cucteMe. ATO — B CIydae TPeEy-
roJIbHUKOB aHabapckoro tuma (cMm. puc. 15.14). TpeyroabHuxk,
6a60uka BOOOILIE OTIMYHO BIMCBLIBAIOTCA B Yamry napa6osnt. M
HaIll IVTa3, KOHEYHO K€, BUAUT IIPEXKAE BCETO CAMOE 3HAKOMOE —
TPEYTrOJbHUK, 3aT€M — 6a00UYKy. A B IIOJIb3y TOTO, YTO Mapabosy
YBHJETDH IIPaBIJIbHEE, TOBOPUT cieayoiee: o.Ilacxu, Toxe oT-
HOCHUMBIII IO OKOEMY K «6aboOUKe», SIBISETCS KyCKOM CyIId, a
3HAYHUT, OMBIBAa€M IMOTOKAMH BOJABI U, CJIEJIOBATEIbHO, BIOJIHE
ouepuMBaeM BepIIMHOI nmapabdosl (puc. 15.15, cm. puc. 15.14).

Hanoxenne n3odpaskeHnii mapadosbl Ha yKa3aHHbIE O0IaCTH
(cMm. puc. 15.14) nokassiBaeT, 4To, Hanpumep, snuneHTp TyHryc-
ckoro B3pbiBa B 1908 rogy coBmenaeTcs ¢ «KJIIOBOM» KayCTUKH CO-
OTBETCTBYyIoNeN napadosnl. ITpu 60s1ee TaTeIbHOM aHATM3E BCEX
U3BECTHBIX «TPEYrOJbHUKOB» («6ab0YeK»), BEPOATHO, MOXKHO OY-
J€T BBISIBUTD U JPyrue BaxkHble coBnajgeHus. Ho sTo yxe geno 6y-
JYIIETO M MCCIEJOBAHUNA T€X Ie0JIOrOB, KTO 3AMHTEPECYETCS BbI-
JABUTAEMOU TMIIOTE301. 3aMETUM, YTO TPEYTOJbHUKU JPYTOro TH-
na - jgeHckoro (puc. 15.16) — 6ojiee BBITSHYTBIEC, IPU BEPIIUHE —
OCTPOYToJbHbIE. ANIITPOKCUMAIUS UX ITApabOJION CBUAETEIbCTBY-
€T, Y4TO 3AIOJHSIOT OHH €€ TOPa3/ o Jalbllie BEPXHEH CTOPOHBI Oa-
30BOTO KBajpaTa. To eCcTh «A3bIK» TUIIOTETUYECKOTO ITOTOKA boJiee
BBITSHYT, BIUIOTD JIO «IOIIUTEPOBa» YPOBHS. A 3TO MOKET O3HAYATD,
YTO TPEYTOJIBHUKU JIEHCKOTO THUIIA IIO BO3PACTy CTapIle TPEYroJib-

15. Mosauxa conocmaBaeruit 165

HUKOB a”Habapckoro Tuna! Tak m 510 — pemats reosoram. Kceraru,
OHU CYNTAIOT, YTO OCOOEHHOCTU TYHT'YCCKOTO PETUOHA (TPEyroJb-
HUKAa aHAOApPCKOTO THUIA) «yKa3bIBAIOT Ha HOBEHIIYI0 aKTUBU3aA-
LIUIIO 3TOTO 6J10Ka IuTOoChepbl». boee Toro, y pajaa cnenuajinucTon
TOTO XK€ KPyra CJIOKUIOCh MHEHUE, 9TO BO BpeMms TyHrycckoro ¢e-
nomena 1908 roja, mpousomeamero B CUIy KaKUX-TO KOCMHUYe-
CKUX WM JJaXKe 3€MHBIX NPUYHH, «IyHIycCKHil T€OKOH, MOJJOOHO
BYJIKaHYy, BBIIUIECHYJ MAKCHUMyM DIYOUHHOI 3HEPTUM HapPYKY».
HMeroTcd TakKe paccyK/JeHus «O BO3/eHCTBUN Ha INTOChEPy BOC-
XOJSIUX TOTOKOB FOPSYETO BENIECTBA MAHTHH, OPTraHU30BAHHBIX
B PETYJIAPHYIO CUCTEMY KOHBEKTHBHBIX Y€€k <> MaKCUMaJIbHBII
IPUTOK (PJIIOUJIOB OYAET B BEPIINHAX TPEYTOJbHUKOB».

Pnc. 15.17




16. Ha rpaHn HanpshkeHUn

Y’ke N3BECTHO B HAyKe, YTO MUP BEIIECTBA OOHAPYKUBAET C€Os
BJIOJIb KayCTHYECKHX ITOBEPXHOCTEH, TaM, T/i€ ILIOTHOCTb dHEP-
ruii Ham6osbmas. M noscemecTHas, OT MUKPO- IO METAOOBEKTOB,
SIBJIEHHAs HaM JUCKPETHOCTb — (PPAKTATbHOCTD, CETYATOCTb — B
MPOCTPAHCTBEHHON apXUTEKTOHUKE BUAMMOU HAaMU MaTE€PHUU SIB-
JIIETCS] PE3YJIBTATOM BEIUKOTO TPYAA MPUPOAHDBIX CHJI, JEHCTBYIO-
mux HA TPAHHM mouHenimmux HAIIPSDKEHUI.

Kak TBOpUT Iprpo/a 4eI0BEeKa Ha pa3HbIX YPOBHSX €TI0 IPOsIBJIE-
HUS, TaK TOMY CJI€JyeT OHa U MOBCIOAY, U BCET/a «MaKCUMyM HaIps-
KEHUH JaéT MaKCUMYM JeHCTBUS» (ArHN Hora. BecnipenenbroCTb,
u. II, § 909). «/lokTpuHa HanpsKeHUs» ABJIAETCS OCHOBOU 3BOJIO-
UM MUpa — MOAYEPKUBaeTcs B «Ipanax Aram Horu» ydeHukoMm Pe-
puxoB — Bopucom A6pamosem[ 10, T. 1, ¢.77], ocobenHo, korga peds
unér o CIIOKOVMCTBUU, PABHOBECUU, TpeOYIOIUX, KaK HU
napaloKCaTbHO, UIMEHHO HaIIPSKEHUS BCEX CHJI B YEJIOBEKE.

PasBe «ky0B» KaycTHUKU, I/le CIOBHO B KyJIak cobpaHa 6ouiee,
YeM IZ€, HAIpsramomas CUia, He SBISETCSI U MECTOM YCIIOKO-
eHus, paBHOBecus? TakoB U IUIA3MEHHBIN 3BE3/IHBIN Mapooopas-
HbI 06béM CoJIHIA B JTOHE IUIAHETHOM cucTeMbl. TakoB B IpuH-
nune mo6oii SAKOH muposganns, coeguHsionuii B cebe Bcé
€ro BUAMMOE U HEBUAMMOE MHOrooOpasmue, TeM CaMbIM obecIie-
YUBasl BBIIOJTHEHUE FAPMOHUU U MOPsJAKa U, 3HAYUT, paBHOBE-
cusa! 3namenuToiii 3-it 3akon Kemepa, mo cyru sapasgionuiics
KayCTHY€CKOI 3aKOHOMEPHOCTBIO B «OOBATUAX» HEKOTOPOU HAJI-
MUPHOI MeTanapaboJbl (cM. pasgen 3), — BeJlb 3TO TOXKE HEYKOC-
HUTEJbHBIA 3aKOH JAJIS1 3BE3THOM, IIAHETHOW CHUCTEM, JUHAMU-
YeCKUH 3aKOH COOTBETCTBUM, 3aKOH CIIOKOMHOTO BBIBEPEHHOI'O
Aauaaora (TouHee — MOJIMOJIOTA) HeGEeCHBIX TeJ, UYWL, TeM He
MEHEE, B BEJIUKOM HAIPSIKEHUHU CHIL.
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JIro6oe TBOpUecTBO, Tpebyromee 11 ceb6s1 TITyOOKOU KOHIIEH-
TPpALMH, IoA4Yac (paju 3TOro) U yeJuHeHus (KcTaTu, BeeBbimHMiA
co3naBan BceseHHylo 6€3 Hamero ¢ BaMH IIPUCYTCTBUS,
BIIPOYEM), IIOAPA3YMEBAET NMEHHO HANIPSHKEHUE; TAK, «IAXKe MOJI-
HHS HE BCIBIXHET 6€3 HalpsiKeHHs Ha roJtocax» (b.A6pamos).
B pe3yJbTaTe BCAKOIO HEMMOBEPHOTO YCUINS BO3HUKAET MOIIb
sHepruu OT HEHHOPI, TeM 6oJiee — B UEJIOBEKE, SHEPTUU CBETO-
HOCHOU — KaK B «KJIIOB€» KayCTUKH, KaK B COCPEJOTOYNU COCYAA. ..

«OrHeHHbIE JOCTUKEHUS BO3MOKHBI jumb npu ITOJIHOM
HAITPS2KEHMM BCEX CJI, u6o sums HA TIPEJAEJTE HATTPSI-
JKEHUM A BCIIBIXMBAKOT OI'HU. O6oiitu ator 3AKOH Takxe
HEBO3MOXHO, KAK HEBO3MOXKHO IOJIYIUTDb Map, HE JJOBE/ TeMIIe-
paTypy BOJBI IO TOYKU KHUIIEHUs», — unTaeM y Hukoras YpaHosa,
IIPOHUKHOBEHHOT'O POCCUICKOTO 330TEPHUKA U (prtocoda BTOPOi
nosoBuHbI XX BeKa, yueHuka b. Abpamosa [32].

B maHHOM Ciydae MMEIOTCS B BUJY HEBUJMIMbIE OTHH TOHKOMa-
TEPUAIBHON CYOCTaHIUN YEJOBEKA, CBUJETEIbCTBYIOIIHAE O JIO-
CTIKEHUU UM COCTOSIHUS BBICOKOTO ycTpemaeHus — [Ipeoopaxe-
HuA. Ho mpuHIMI Takoro 3akoHa JEUCTBYET MOBCIOJy U Ha BCeX
YPOBHSIX OpraHU3aI1 MUPO3TAHUS.

A orHeHHBIMH, TeM 60JIee B UICTOKE U (PUHAJIE, CJIEJyEeT CYUTATD
mo6bIe siBJeHUs npupoasl. HexapoM coBpeMeHHast CHHEpPreTUKa
areJMpyeT UMEHHO K IIPOIECcaM 2openus, OOCYKJas C TOM TOUKU
3PEHNSA BCIO COBOKYITHOCTD ITO3HAHHBIX HAYKOU SABJIEHUNA.

JI106011 OroHb BCET/IA €CTh HANPSDKEHNE, KaK M BCIKOE HaIps-
JK€HHE€ OTHEHOCHO, OTTOTO M OrHeonacHo. OroHs, Kak yHUBEP-
CaJIbHOE SHEPreTUYECKOE CBOCTBO MPUPO/IHBIX SIBJIECHHUI, MOXHO
aCCOIMUPOBATh C TOHYAMIIUMU N0AAMU TE€X HEBUJIVMBIX Pa3HO-
IUTAHOBBIX CYOCTAHIIMI, B KOTOPBIE MOTPyXKeHa (PU3MIECKU SABJICH-
Has HaM MaTepus — BemecTBo. Ecm orons — 3To cBoero poja 1mo-
Jie (Tak B IIOJI€ BOJHYETCS POXKb 30JOTUCTBIMU S3bIYKAMU CBOUX
KOJIOCBEB), TO COBEPIIEHHO IIPABOMEPHO U ITOJTHO ITyOOKOTO CMBI-
cj1a Takoe noHsaTue u3 Yuenust JKupoit dtuku (Arau ﬁorn), KakK
goanwt ITpocmparncmsenmozo Oena — TOro CaMoro, KOTOPbIN HEBUJU-
MO YCTPEMUJICS U3 KOCMOCA, U3 TAJIAKTUIECKUX IIPOCTOPOB, HA I10-
momb 3emiie ¢ 40-ro roga XX Beka, BO BpeMeHa CUJIbHENUIINX Ha-
npspKeHU ApmarejioHa (anodgeozoM KoToporo craiza Bropas
MHUpOBasi BOMHA), 3apepmmBIMIXcsa nodexoi-raku Cun Ceera. Kak
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Puc. 16.1. Tnafkas KpMBas 1 eé KaycTuka. YkasaHbl Xog nepneHankynsapHbix GPoHTy
nyyen, GOPMUPYIOLLIMX KayCTUKY, a TakxKe [ABa TMna obnacTtemn: «BO3MYLLEHHOMY, BHYTPN
«BOPOHKM» KaycTnkK (1) = 30HbI NpeobpakeHus, rae nepecekaroTcs nyyu, aylime ot
0beunx BETBEN KPMBOW, — U «CMOKONHOMY, Nof, BeTBAMM KaycTukm (Il v 1)

CKazaHo, «cxoaaT ctpyn Kocmoca Ha rorosyio 3emmo...» (Arau
HMora. O6umna, XII1,/1).

I'ne cpena — Tam u €€ 1o, rae noJs — TaM BUOPALMHU U BOJHBI,
6erymue 1o HUM (PPOHTHI BOJIH, TOHUMBbIE elé 60s1ee TOHKOU Cyo6-
cTaHnmen (kak JaucTba — BeTpoM). M Tak 6e3 koHIA M Kpas —
BIVTyOb MAaT€PUAIBHOCTH. ..

®poHTHI OrHsA, (PPOHTHI HAIPsLKEHUs. BHeapsasach B mpocTpas-
cTBO (M BpeMs), Kak (pUJIbl, KaK KOPHU, OHM Ha CAMBIX KOHIAX
CBOUX OKPYIVISIIOTCS JIO MTAPA0OJINIECKUX OKOEMOB, YTOOBI He 06ec-
IIOKOUTD, HE IIOTPEBOKUTH OKPYKEHUE, B3SATh HA C€OS1 pOJb Ipa-
HUII, MEMOPAH — OOBIYHO MOJYIPO3PAaYHLIX, 4 TO M BOBCE ITPO3pay-
HBIX, IOJ{9aC HEBUAUMBIX, IIPOIYCKAIOMINX, HO M OTPAKAIONUX pa3-
JUYHBIE, emé 6osIee TOHKNE OTOKU SHEPTUi M MH(POPMALMIO, Ha-
npsrasi uX, COOHMpas B OTHEBBIE, KPbUIATHIE, C «KJTIOBOM» KAyCTHKU,
¢okycupys B «OyTOHBI» € UX CWJIOBBIMU OCHOBAHUSAMH, C UX CBETO-
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HOCHBIMU «yCAMM-aHTEHHAMU». A, 3HAYUT, CO3/1aBasi B KaXKJOM KOP-
HE IIepeJ| €ro alleKCOM Ce€Th HOBBIX HAIIPS’KEHU — HOBBIX TBOPeE-
Huii. Ilenyio nepapxuio CTPyKTyp, AONOAIMHHO (PPAKTaJIbHbIX —
BCE MEHbBIINX U MEHBIIUX, YXOAAIIUX BCE jgainblie U Jaibiie. Pac-
MIPOCTPaHAACHh BIVTyOb MaT€pPHaJIbHOCTH, BIIYOb IIPOCTPAHCTBA — HA
oynymee... Kak 3TajloH — 3TO IUIOOHOCAIMNI «KOJIOC» JESTHUS, C-
tapeTa pa3BuTH, HaMATH 0 mponutoM. [Toromy 3anor paBHOBeCHs —
B HacrosmeM. KaycTuka — ocHOBaA JUIs CTPYKTYp BETBJIEHMS, A €€
«MaTh»-TIapaboia — JUI OXPaHSIOIUX BOJHOBBIX (PPOHTOB (pHC.
16.1). «KimoB» KayCcTHKU — HE IPOCTO TOUYKA «KATACTPOPBI», TO €CTh
YCTPAILIAIOMIETO «CKAYKa», 3 BBICTPAJAHHBIN OBICTPBIN IPBLKOK B
HOBOE€, B 3aBTPA — TAKOBA IMOJUIMHHASA 9BOJIIOIUS.

Boo6ime, posb BCAKOro OCTpHs, BBICTYIIA, yIJIa, CAMOM TOYKH,
JOOOTO IEHTPA — HE 33IePKUBATh SHEPTHIO, A, KOHLEHTPUPYs, Ha-
060poT — mpomnyckathb. M 1106as ceTh B CBOMX y3/IaX ICTOYAET SHEP-
ruio, €€ TpaHCIupyeT. B suencToil KpynmHOMacmTabHOHI CTPYKType
BceseHHO 5TO y3/1bI TAXKEN, CTBIKM CTEHOK U PEGEP «COT»; TaM CO-
CpeJOTOYEHA 1 OCHOBHASA BU/IMMAas Macca — FaJIAKTUKHU, UX CKOILIe-
HUSI M CBEPXCKOIUIEHUS C MUPHAJAMU PABHOBECHBIX «TOYEK» —
ITA3MEHHBIX 3BE3]T, MPEOBIBAIOIINX B OKPYKEHUH I'a3a, MBLIH, ILIa-
HeT. Y BPAIAIOIUXCA TEJI — TeX K€ 3BE3/], IUIAHET, IEJIbIX TaJaKTHK
— PeKoii JbETCA dHEPTUs BAOJDb OCEH, Yepe3 UX IOoJI0ca, BIIOJIHE
HabMoaeMas, HO TakKe M HeBUJIUMasi, Kak Telepb rOBOPSAT — mop-
cuonnas. Jlns penpeda miaHeT 3HEProHeCyIy TopHble MKy, «Kor-
Jla TaK HacChIIeHa atMocdepa 3eMin, MOXHO IIPEACTABUTH, KAKOB
000pOT TEYEHUII MAarHUTHBIX BOJTH OKoyo Iumanaes. HesamerHo
JUI JTIIOJICKOTO TIOHMMAHMsI COOMpAeTCs HaMarHUYMBaHUE SBJICH-
HbIx rop» (.01.10.1931 ) [33, c. 370].

TakoBBI jk€ BEPIINHBI IUPAMUJ]' — STUX HEIPHPOIHOIO CBOU-
CTBa IPEBHENINX COOPYKEHUM, HABE PIINA XPAMOB, OCTPUSA HIIIN-
JIel, BepXYIIKU HeOOCKPEOOB, Halla MAKYNIKA, OJOBA, KOHYUKHI
najibles (3HaeM 06 apdexre Kupnman), mogomssr Hor. He moTo-
MY JIM CIIPABEAIMBbI BbIBOJLI alopBebl 1 Cy JiKOK-Tepanuu o co-
NPSKEHUM BHYTPEHHUX (PU3NUYECKMX OPraHOB M BHENIHUX OCO-
6enHocreil? Ilpuémublie ycTpoiicTBa KaK/JOTO U3 IATH U3BECTHDIX

! M3BecTHO, 41O D,peBHIAI;I rpequKvn?l KOPEeHb «NMnp» 03Ha4aeT «OroHb»; MMeHHO OTCIO-
Aa — «NUPOTEXHMKa», «NMpP» Kak npa3gHecTBO, MOXET 6bITb, pb|6a «MpaHba».
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10TOK
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Puc. 16.2. ®pakTan pa3BuTUs. BapuaHT, koraa p, > p,unu p,> p,, , (cxema)

i+1

OPraHoOB YyBCTB, Oy/lydl HEKMMU TE€JIECHLIMU BBICTYIIaMH, BbIBE-
J€HBI Yepe3 OTBEPCTUS HAPYXKY (YXO, HOC, SA3BIK, I'yObI, IaXKe BBIITY-
KJas pajyKKa IVla3a), coo0Iast O COCTOSTHUM JIeJ B CaMOM Opra-
HU3ME. DTO UMEHHO TPAHCIAIU, «II€PEroH» NH(POPMAITUNA U3HY-
TpH BO BHe. Tak, o cyTu, IefCTBYIOT IepeBbs, OCOOEHHO UX BEP-
IIMHBI, PACTEHUS, BCE HaOO0JIee BLICTYAIONINE YACTU UX JIUCTHEB
1 JIETIECTKOB, GYTOHOB U IUIO/IOB (TeM 6oJiee, 3a0CTPEHHBIE ), TOXKE
KaHAJIN3UPYs HOTOKU, IPUHUMAS U OT/AaBasl UX OKPYKAIOIEMY MU-
Py. YMecTeH npuMep U «OTHEH CB. abMa» — rOJIy0OBaTbIX, HAIO-
MUHQIOIUX 3JEKTPUUECKUE PA3PSAAbI, MOSBISIOMNXCS HAJ MadITa-
MU KOopabJieil M APYruX BBIIYKJIBIX OOBEKTOB MK BOKPYT' CAMOJIE-
TOB B IITOPMOBYIO OTO/y. BcmoMHNMM 1 caMu ropojia — cBoeoopas-
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HbI€ «IIIIN» VIX Y3/IbI HA T€JI€ IUTAHETDI, BCTPOEHHDIE B €€ IpH-
POJHBIA TOHKUM CHJIOBOI Kapkac. ATO «MeCTa CUJIbl», YyBCTBU-
TeJIbHbIE TOUYKU — «aKYIyHKTYpHbBIE», 5SKUBUTEJIbHbBIE, O0s1eBble. Ye-
PpE€3 HUX MPOUCXOAUT MOIHENIMI 3HeproobMen ¢ kocmocom. M
caMH OHH He CIIOCOOCTBYIOT JIX TAKOMY B3anMoJjielicTBuIo? Pacmm-
PAIOTCS, IPOHUKAIOT BIVIYOb 3€MJIN 1 BBBICH — POCTKAMH CBOUX CBEP-
KAIOIMMX B HOUN HE60CKpE60oB. Ho 3TO 1 mOpBI — MHOrOUNCIEHHDBIE
1 Pa3HOBEJIHMKYE, TIOKA 3aCOPEHHBIE. XOTS M 3aHUMAIOT BCETO JINIIb
2% 3eMHOI TOBEPXHOCTH, a pecypcoB notpebisitor 75%. Bripouew,
yepe3 HUX Hoocepa «IbIIIUT», CEPJIIEM CBOMM U MBICJIbIO OOIIa-
sICb C MHOI'OMEPHBIM IpocTpaHcTBoM Beenennoit. Iopoga — ato u
OCOOBIN «pPaCTUTENbHBIN» (BTOPUYHBIN) IOKPOB, MEHSIOMUI Be-
KOBBIE€ KPaCKU CBOU, CBOU OOJIMK — CBOIO «KPOHY» M «JIUCTbSI» (CM.
taroke ynomsaHytyio kaury O.I1.IIysaroBoit).

Bce mapaGomyeckoro CBOMCTBA ANMKAIbHBIE OOJIACTH OJHO-
BPEMEHHO COJIEPKAT B c€6e KJIIOBOBUAHBIE CTPYKTYPBI (BUANMBIE
1 He 00A3aTEJbHO BUAMMBIE), CJI€Ays MPUHIIUAIY BINCAHHOCTU
JPYT B APYTa, TEM CAMbIM IIPOAOJLKAs APYT Apyra (puc. 16.2). Takoii
IMPUHITUII «II0YATKA» TPOCMATPUBAETCS B OPIraHU3AIMY PACTCHU,
4acTo — X conBeTuil. Jama oCHOBHOTO IpUEMa — UCXOAHBIN ITapa-
6osonz (mapabosa), KOTOPBIH YETKO BBIPAKEH HIDKHUM aOpHCOM
KPOHBI JIIOOOTO JlepeBa, «vamieii» 6ojee nid MeHee rmybokoil. Eé
(popMHUPYIOT U TOIEPKUBAIOT BETBU M BETKU, CJIOBHO HAIPSIKEH-
HO (KaK KOPHU — BJIary) BOMpaIoIye SHEPTeTUKY «ITIBIbI» — SHEP-
ruto ConHua u 3emu, Janékux 38€371. Takos u nepbeBoii, BosoCH-
HOI ITOKPOB, KOTOPBII HE TOJIBKO JIMIIB IpeeT U 3amumaeTt. Hamn
BOJIOCHI, JUIMHHBIE, OBICTPO PACTyIIE HA TOJOBE, KAaK MHOXe-
CTBEHHbBIE AHTEHHBI ITOBEPX IVIABHEHINEH, C BO3PACTOM BBIIAJAIO-
mue, 6YyATO COKpaNaloe HeCAbIIHbIN auanor ¢ mupoM. (Korna-
TO, BEPHO, U aCTEPOUJIOB ObUIO 3HAYUTENbHO Ooubiie B ComHeu-
HOU CHCTEME, HO, CO BpEMEHEM, OHHM PACCHIIAIOTCS, UCYE3aIOT. )

JI1060i1 BBICTYII, IOAHSATHE, TO €CTh KOH(PUTYpaLUs yaia', TeM
6oJiee OCTPOTO, FEOMETPUYECKU €CTh NepecedeHne ByX JUHUMI,

! 113 Teopum KaTacTpod M3BECTHO, 4TO Hambornee ycTondMBas obnactb, HanpuMep, Ha
MAIOCKOCTU, OrPaHUYeHa UMEHHO YriioM, MeHbLIWM, a He 6onbLunM 180°. To ecTb rnaeHble
COObITNS Pa3BMBAIOTCA «MO KPbILLE», @ He BO BHE. (3Ha4MT 1 B rofoBe, a He CHapyku?...
V13BMHWTE 3@ CTOMb OTAANEHHYIO aHANOMMI0.) Tak YTO UMEHHO CIOAA KHAMETAET Mbifb» —
3[1eCb «CrOKOMHEe» 1 ranakTukam, v 38é3fam, 1 BeWwecTsy, 1 nbiu, v rasy.
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JE

Puc. 16.3. MeaHap, MoTOKM, UX CKOPOCTW W MTULbI-KAYCTUKK (Cxema)

IPAMBIX; 3HAYUT, 3TO HEKOE HapyIIeHne, KaK Obl CKAYOK, pa3pbIB,
9aCTO 0OO3HAYEHHBIN OTBEPCTUEM — BXOJOM I BBIXOJIOM, a I10-
TOMY UMEHHO 3/ieCh TpoxoaAuT Ta nau nHass OCb — CBA3b. Cieno-
BaTeJbHO, KaK pa3 BJOJb HE€ U Ojgarojaps el «Cu(pOoHUT», UAET
MPUTOK WU OTTOK (PIIOU0B, CyOCTAHIIUN U cpeJ — nHPOPpMAIUH,
sHepruu, BemecTsa. [Togob6HOTO posa «mensp» — Bcerna Heo6Xou-
MBII aTpUOYT KAKIOM CHUCTEMBI, HE3AMKHYTOM, OTKPBITON OKpY-
XKaloleMy MHpY, pasBupaiomeiicsa. OTToro m BBICTYII — 3TO Kak
IpPOTSHYTasl PyKa, HE TOJIBKO Oepylias, HO M oTAaiomas. B3abisa-
romas. Jlaxke, kak roc, Mosmuii o momomu. Kak skcrpemym Jiio-
60ro rpauka — MUHUMYM WIA MaKCUMYM, K KOTOPBIM IOJBOJSAT
«CKJIOHBI» HUCXOASAINX WU BOCXOAAIINX €rO BETBEM.

Camo HarpaBjieHHE BBIIYKJIOCTH WJIM BOTHYTOCTH B OdYepTa-
HUSX CBUJETEIbCTBYET O HATMYUU BEKTOPA HEKOTOPOTO IOTOKA,
CUJIBI O 3HAKE TakKoro ycrpemieHus (puc. 16.3): B mo6om ciayuae
3TO COIVIACYETCsl C MPUHIUIIOM, MOKHO CKa3aTb, «HaJyTOTO I1apy-
ca», KOIZla CYKaloIUecs «CKJIOHBI» (aBTOP CKJIOHEH CYUTATh HUX
CTEHKAMHU IapabOoIOuAA, BETBAMH MMapabosibl) (PaKTUIECKU BBIPU-
COBBIBAIOT CaMy CTPEJIy JBIDKEHHS, M OHA «HAJlyBA€T IIapyca» BOJI-
HOBBIX (DPOHTOB.

OueHb MoJIe3HA A1 OCMBICJAEHUS cKazaHHoro kuura M.IO.JIu-
moHaza u A.M.Ipiranosa «7Kusble noss apxutektypol» [34], mo-
CBAIEHHAsI ITPOOGIEMe SHEProNH(MOPMAIIMOHHOIO OOMEHA MEKIY
YEeJIOBEKOM U IIPUPOJHBIMU OOBEKTAMU, A TAKKE KOHCTPYKITUSAMU,
coopyxeHussMu — 3Huooruu. Crroco6oM BBISBICHUS 3HAKa BO3-
JAEHCTBUN U UX BEJUYUHBI IOCTYKUIN CIIOPHBIE JUISI OPTOJOKCOB
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OT HAYKH METO/bI JJO30MCKATEIbCTBA, YTBEPAUBIIHE €05 YKe C JlaB-
HUX BPEMEH U CTOJIb MHOT/IA HEOOXOAUMBIE B IIPAKTUKE IIOUCKA TeO-
AKTUBHBIX (B TOM YMCJI€ IIATOTE€HHBIX) 30H, ITOJIE3HbIE JUIsI OOHAPY-
JKE€HUS 3a7I€KeH MOJIe3HBIX NCKOIIA€MBIX, IIO3EMHBIX BOJ, ITyCTOT 1
T. I. DTO TAK HA3BIBAEMBIN Ouotoxayuornsiii memod. Cpean Jope,
MHTEPECOBABIINXCS «BOJMIEOHOM J10301», ObLI, KcTaTu, 1 Morann
Bosbgranr I'ére, moHaBmumii, 9To J103a SABIAETCA MHANKATOPOM
Pa3HOOOPA3HBIX IIPOLECCOB, MPOUCXOSAMNX B OPraHU3Me CaMOTO
4yeJIoBeKa, 000CTPEHHBIX BHEITHUMU (pakTopamu [34, c. 53].

ABTOpBI yKa3aHHON KHUTU IPUBOJAAT PE3YJbTAThl HHTEPEC-
HBIX, (PAKTHYECKN (PU3NYECKUX IKCIEPUMEHTOB (C HUCIOJIb30Ba-
Huem Kupinan-merosa) mo BBIABIEHUIO CYIIECTBOBAHUS IHepeun
¢@opmsi, TO €CTh KAPTUHBI PACHPEAEIECHHS TOTOKOB HEBUIUMOTO
[JIA30M M3JIY4EeHUs UIsl pas3anaHbIx popm [34, c. 75-76]. cnoms-
30BAJIMCh IpocTelimue (QUrypbpl — Kpyr, TPEYrOJIbHUK, KBAJpaT,
MNPsIMOYTOJbHUK. OKa3aJ10Ch, YTO IPHU MOMEIIEHUH MTAIbIla BHYTPb
TOH WIM MHOHU (POPMBI MPOUCXOAUT CYIMIECTBEHHAS IOTEPS €T0
sHeprum (pukcupyemoin Ha Kupinan-cHuMkax), Ipu4émM OKpyx-
HOCTDb B MEHBIIEN CTEIIEHU CHIDKAET YPOBEHD SHEPTUHU U JIETAETCS
3TO PaBHOMEPHO, YETO HUKAK HEJIb3sl CKa3aTh O PUTypax C yIJIaMU,
yepe3 KOTOPBIE IPOUCXOAUT OTTOK dHEPruu Hapyxy (puc. 16.4).
Tax geficTBYIOT mUpaMujbl, OCTPOBEPXUE KPBIIMU; MPOUCXOAUT
poCT sHeprum Ha pédpax, ocobeHHo — Ha BepmuHax. Cdepuye-
ckas ke opma Hanboiee 6TarONpUsATHA, OHA HE BBI3BIBAET yT€U-
KM 3HEPIruM, U Telepb INOHATHO, IOYEMy HEKOTOPbIE HAPOJbI
CTPOMJIN >KIJIMINA UMEHHO C IOJOOHBIMM Kpblmamu, a Ilpupoaa
OKPYIIMJIA IIJITa3MEHHbBIE S9HEPTOEMKUE TeJIa — 3BE3/DI.

Teneps sicHa 1 TpUYMHA, 10 KOTOPOH B JIOMaX, U30aX 110 yIIaM
pasMeImaIn o6epery, NKOHBL: YIVIbI YI3BUMBI, Yepe3 HUX IPOUCXO-
JMT yTeYKa S3HEPIUH; 3TO T€ eI, KOTOPbIE CIeyeT MHOT/A U 3a/1e-
ab1BaTh. CI0/ia «HAMETAeT MbUIb», IOMENAIOT TpoBuHUBLIIerocs'. 1

'KcTatu, ABUXKEHVE BAONb KPUBOMMHENHON TpaekTopmm (B TOM Yucnie = No Kpyry, a1-
NANCY, CNUPanM) B KaxaoW ToYKe COMPSXKeHO C M3MEHEHMEM BEKTOpa ABVXEHUs, TO
€CTb C NOCTOSHHbLIM MPUCYTCTBMEM Yria. A NOTOMY M «HaMeTaeT» BeLLEeCTBO Ha 3aMKHY -
TbIX CTaLMOHapHbIX 0pOMTax BOKPYr 3BE3[ B MPOTOMMIaHeTHbIX obrakax, BLOMb Chn-
pasnbHbIX PYKaBOB ranaktuk. [puTsxeHve LeHTpa, UCKpuBhsiollee, 3armbaioliee
nobyio «Tpony» B MPOCTPaHCTBE, CNOBHO, crpebaeT Ha Heé BCE, MopBnacTHoe
rpaBuTaLLW.
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Puc. 16.4. 113 atnaca 30H 3HEProakTUBHOCTI MONEN MPOCTbIX APXUTEKTYPHBIX opMm [34]

KaK pa3 «Bpax/1e€OHbIE CIJIbI THE3/ATCS B TPEIIUHAX, U ] HIOPAKAET
pacrpeckasimuecs Hokposbl» (Aruu Hora. Hagzemuoe).
CraHOBUTCA OYEBUJHBIM, IIOYEMYy MMEHHO B BepmmHax leo-
KpucTauia 3emau (B BUJie, HAIpUMep, A0AEKa3/[pa-uUKOCasipa, 1o
ouYeHb IieHHOI Mojen Mopo3soBa-Maxkaposa-Tonuaposa)' Hemnpe-
MEHHO 00s13aHbI JIOKAJIN30BaTbCA OCOObIE IUIAHETAPHBIE U I[UBU-
JIM3AIMOHHBIE CTPYKTYPBI, YTO, COOCTBEHHO, 1 Habmogaerca. C
MO3UIUH OKTa3APUYECKON CTPYKTYpbl 3emmn (kak Gosiee ympo-
mEHHOI), anatornyHoe ormedaercsa [LI' KouemacoBbim.
3ameuaTesbHO U TO, YTO T€OMETPUUECKAsl CTPYKTYpa 3aJIesKei
IIOJIE3HBIX MCKOIIAEMBIX Ha IOBEPXHOCTH 3€MJIH, B NPHUHIMIE,
€JIHA JUIS KayKJIOTO U3 TAaKUX DJIEMEHTOB, KaK cepa, IMPUT, Marte-
TUT? 1 OHA OKA3A/IACh KAIUIEBUIHOM — JUIsI yTOJIbHBIX MECTOPOXKIE-
HUI, HOKEOOPA3HOM — IS MUHEPAJIOB JKejle3a, KaK S3bIYOK ILIa-
MEHHU — JUI MUPUTA, KaK IOJYOKPYKHOCTD — JUIS CEPBI (CM. pHC.

"3 nocnefHMX U3BECTHbIX HaM MyBRnKaLmiA Mo 3TOMY BOMPOCY MOXEM MOPEKOMEH-
[0BaTh B XypHane «enbduc» Ne 3 (35) /2003 cratbio B.A.MakapoBa, ywegLiero n3
XM3HM B Mae 2003 roga.

2 CM. CTaTbio KaHAMAATa reonoro-MuHepanornyeckmnx Hayk t0.rM.MupoHoBa B XypHane
«XUMUA N XKN3Hb» 3a 1970-e rodbl.
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4.1). B mo6oM ciayuae nMeeTcs OCTPHUE, HaMeKalolee Ha JUHAMU-
Ky, IOTOYHOCTb, & TaKXe€ Ha 0COOYI0 KOHLIEHTPALMIO BEIECTBA B
«KJIIOBE>» TUIOTETUYECKON KayCTUKH, a, 3HAYUT, Ha IIPOBOLUPYIO-
mylo €€ 3HEepreTHuKy KaKOro-TO IIYOMHHOIO NapaboI0BUIHOTO
¢ponTa BO3AEHICTBUS.

BrITh MOXKeT, 3TO Tak. Besib MbI yBepEHBI: €CJIU KOHTYP IIPOEK-
UM TOT'O WM MHOTO TeJa, OOpa3oBaHMs — 3TO Mapabosna Judo
6s3Kast el oBaIbHAs (PUTypa, TO BHYTPU €€ «Jallnu» HEIIPEMEHHO
HaJI0 MCKaTh HEKYIO CTPYKTYPY BJOJb KayCTUKHU, (POKaJIbHOU JM-
HUM, B Y3JIOBBIX TOYKAX KOTOPBIX — B «KJIIOBE» U «OyTOHE» — JOJ-
JKHBI IIPOABJIATLCA ONpeeNEHHbIE OCOOEHHOCTHU, BEAyIIUE, Ha-
IpUMep, K BCIyYUBAHUIO WU IPOTUGAHMIO, JJa)KE PA3PBIBY CPE/bI
B 3TuX MecTax. Eciu jxe nmeeTcsa koHpUryparus Bpojie yCOB, KpPbI-
JIbEB, TeM 6oJIee BbIIEJE€HA TOUKA UX CXOJd, TO CJIEAYET IOAyMaTh
O CYHIECTBOBAaHUM «POJUTEIbCKOI» Iapabosnl (mapabosronsa)
WJIY IPYTON MIAJAKOM JIMHUHU (IIOBEPXHOCTH ), IPOBOIUPYIOIIEH 3a-
MEUYEHHBIN «aAedekT». CBA3b IPUINHBI U CJIEACTBUI — TECHEHUAs,
u eé HeobxoauMo npocaeanTs. IlpucyrcTBue xe mapabossl 107
JKHO CBUJIETEIBCTBOBATH O IMPOXOXKIEHUN HEKOTOPOTO IOTOKA,
CEeYEeHMEM areKca KOTOPOTo OHa U ABjsgercs. IToTok MoxeT GbITh
JIOOBIM, U 3BYKOBBIM TOXE. «YIApSIOTCSA» BO (PPOHTAIBHYIO «Ua-
I1y», MPOHUKAIOT CIOJA U MHBIE «JIy4l», YACTUUYHO OTPaKAIOTCs
(10 HOpMaJIAIM K «CTE€HKaM») U TEM CaMbIM BBICTPANBAIOT BHYTPHU
37IEMEHTBI KayCTUKU U (POKAIbHOU JUHUU. BOT KpaTko BO3MOX-
HBII MeXaHU3M (pOpPMOOOPA3ZOBAHMS TaM, I/€ IAPCTBYIOT PA3THY-
Hble Te4YeHUs (M TaKoe IOBCIOAY), KOrJa MPOUCXOJAT IMPOLECCH
UX B3aMMHOTO «IIPOCAYMBAHUSA», OTPAKEHUS, A IOTOMY — CTPYKTY-
pUpOBaHUs, YCIOKHEHU, B UTOre — camoopranusanuu. 1 sTo -
IIOMHUMO, HalIpuUMep, NHTeP(PEPEHIINN TOTOKOB, OOTEKAHUS UM
6oJiee IJIOTHBIX CpeJi, TP TOM Pa3BUBAIOLIENCA TypOyJEHINH,
MOSABJICHUS HAPYKHBIX 3aBUXPEHUI, BOJOBOPOTOB.

Brnpouem, MomHeNHIMiA BOZOBOPOT HABEPHOE CIIOCOOEH BO3-
HUKHYTb ¥ BHYTPHU allUKAJIBHOM YaCTH — B CAMOM «KJIIOBE» KayCTH-
KU, B €€ HalpsbKEHHeHmel Touke. Bo3aM0OKHO, B TaKUX YCJIOBUSAX
(Ha TOHKUX IUIAHAX, MPEJCTaBJICHHBIX Jlalig-IeHTpaMu) 3a4nHa-
I0TCS 3BE€3/IbI — ITA3MEHHDBIE TeJa, TPeOyoIe HEKOH «HCKPbI»
JUISl CTapTa CBOEM OTHEHHOM KU3HU. BOoT mouemy cTosb onpasjaH
6bL1 Ham BeIGOP mMeHHO CoJIHIA B «KJIIOBE» KAyCTUKHU Ha IJIaHE
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BCeil IUTAHETHOM CUCTEMbI'. AHAJIOTUYHO, HAJ[O AYMATh, POKAAIOT-
Csl TPAH/IMO3HbIE KOCMUUYECKHE BOJOBOPOTHI FJIAKTUK U HECPAB-
HEHHO 06oJIee CKPOMHBIE BUXPH IIJITAHETHBIX aTMOCpep.

Teneps o npookanuu Bpamenus. OHO €CTECTBEHHO 3/1eCh, B
«KJTIOB€» KAyCTUKHU, XOTSI OBbI IIOTOMY, UTO B JOCTATOYHO Y3KOH
006J1aCcTU BHYTPH €€ BETBEH, BOKPYT TOUYKHU BO3BPaTa, HA OCU CUCTE-
MBI IIepeceKalTcs (ITyCTh IO/ BEChbMa MaJIbIM YIJIOM) ITOTOKHU JIy-
yell, OTpa:kK€HHbIE BHYTPEHHEN MOJIOCTBIO «YAIll» WX IIPOXOJs-
Imye CKBO3b €€ IOJYNPO3PadyHbIi MO0 COBCEM IPO3PAYHOM
ocToB. Besakoe ke «kocoe» feiicTBue, nepecedeHune rnoj yrioM, us-
BECTHO, BBI3bIBAET KAaK pa3 BpallleHHe (3HaeM: KOCOM B3IVIAJ
3acTaBiageT OOEpHYThCA...). B jamHOM ciyuae He B camMoM
«KJIIOBE», 2 COBCEM PszioM. Boobie, xKepyio kKaycTU4ecKoi BOPOH-
KM BCE€ HCIENPEHO NepecedeHusIMA HOpMaIell K 000UM BETBIM
11apaboJIbl, YETO HEJIb3s1 CKa3aTh 00 OOIACTAX MOK KAayCTUKOM (CM.
puc. 16.1).

HarnaaHblii, XOTS KOCBEHHBIN U TPYAHO 3aMeYaeMbIid M OCO3Ha-
BAE€MBIi, IPUMEP BUXPEBOM CTPYKTYPBI B O0JIACTH «KJIIOBA» KayC-
TUKU — 3TO CIUPAJIEBUHbIE «IA0MPUHTbI» KOHTAKTHBIX IOJylIe-
YeK MaublieB (HAa MHBCKON CTOPOHE JIaJoHM). Beab KOHIBI Mmab-
II€B, 9TUX HNOUCTUHE CO3UAAIOIMUX (PUJI YeJIOBEKA, OKOHTYPEHDI
napaboJI0ii, UMed ¢ ThUIbHOM (SIHCKOM CTOPOHDI) OXPAHHBIH «uex-
JIMK» TUIOTHBIX HOTTe!. JIpyroii mpumep, yke COBEPIIEHHO OTYET-
JUBbIH, — 3T0 Hama ColHedHas cucTteMa, 6€3ycJIOBHO, B KapKace
CBOEM CIIMPATBbHO OpraHu3oBaHHas [2, 7, 14].

ITpumegaTenbHO, YTO BOOOIIE BTTUBAHUE B JIIOOYIO BOPOHKY, A
Ha IIPAKTUKE (KAK B BAHHE) CTEKaHUE B JII0O0E OTBEPCTHE MOJ JeU-
CTBHEM YCTPEMJIEHHOM B HETO CUJIbI (HAIpUMEP, CHJIBI TSXKECTH),
0643aTeIbHO MPUBOAUT K BPALIEHUIO — K BOJOBOPOTY. Takosa u
KayCTHMYeCcKasi BOPOHKA, COCKA/Ib3bIBAHNE B HEE: IOMHUM (pas/ie
10) o mraHeTHHIX OPOUTAX, 3AKOHOMEPHO CBOUMU pa3MepaMu Oy-
TO BTATUMBAEMbIMU I'PaBUTAIEN B «KM0B>» COJHIA, I7Ie «CTEHKH»
BOPOHKH «CKOHCTPYUPOBaHbI» 110 3-My 3akoHy Kermurepa.

' LlenoctHoe BpalleHne BHyTpeHHeln obnacti ConHLa, Kak M3BECTHO, COCTaBMSET OKO-
no Mecsua, a obLiee BpaLleHVe NIaHEeT 3eMHOW rPynmbl = rof, BHELUHMX — NPUMEPHO
12 neT, BbICTPaMBas 3Ty LEno4Ky puTMoB (C MHOXMTenemM 11—12) B cOOTBETCTBME CO BCE
Goree Bo3pacTaloWwmMm B 11 pa3 puTMaMm UMEHHO «30/10TOM», a He KaKon-nnbo apy-
ron, cucremsl [2].

17. Teopsawmm Jlyy

YiKe yImoMHHAIaCh aHAJIOTHUSA C «HAJyBaHUEM IapycoB». [ToTok
BO3/ICHICTBUS, KOTOPBII CIPABEINBO, 11O GOJIBIIOMY CU€Ty, HA3-
BaThb « IBOpsAmmM Jlygom» (3To u lamakrudaeckunii JIya — cM. paszgen
11), koHeUHO e, HAIIpABJICH, KaK U BeTep ycTpemaeHus, u3 be-
CIpPEJIETbHOCTU, U HE TOJBKO M CTOJBKO U3 IJIOTHBIX CIOEB MH-
PO3JaHNs, CKOJBKO M3 TOHKOMAaTE€pPUAIbHBIX, Jaxe OTHEHHBIX,
HCXOJHO — M3 HEIPOSIBJICHHOTO MUPa, CBOCOOPAZHBIMU KPUCTAI-
JJaMd KOTOPOTO B IIPOSIBJIEHHOM MHpPE, HABEPHOE, CJAYKaT 3EpHA
3aposxaeHuii B Jlaiig-neHTpax.

IToTok, «HagyBaromMuUii mapyca», U3 KaKOi ObI CyOCTAHIUN HU
COCTOS1JI, BO3MOKHO, OOPMJIEH BO (PPOHTAIBLHOU CBOEH yacTu
MOACTATh 3PUMOMY Iapabosnouay (mapabose), YbU CTEHKH (Be-
TBH) «3aKPEIUICHbI» B 6€CKOHEYHOCTU M Ubs Yallla MOXET YCHJIH-
BaTh, KOHIICHTPUPOBATh BHYTPH ce6s1 pa3HooOpasHbie cTpyn Jly-
4a, BOOOIIIE BCEX TeX, YTO B HEro NPoHUKAIOT. (s runepbotony-
HOTO OKOE€Ma — (POKYyC HAXOJUTCSI BO BHEIIHEH, NpUYEéM «MHH-
MOIi», O6TaCTU MPOCTPAHCTBA, a JJIs 3AMKHYTBIX 3JLIUIICOB HET BO-
obme BbIxoja Ha becnipenenbHocTs.) Poasurasics Buepén, TBops-
I TOTOK PACHIMPSAETCS OAHOBPEMEHHO U B GOKOBBIE CTOPOHBI,
BEKTOPOM CKOPOCTH OyJydd IOBCIOAY OPTOTOHAJIEH CBOEMY BOJI-
HOBOMY (DPOHTY. 3HAUUTEIBLHO OTXO/SIINE BO BHE «CJIOU», CTPOTO
roBOPS, yKe He SIBJISIOTCS MapadoaouaaMu (mapabosaMu), UxX Has-
BaHME — DKBUJVCTAHTDBI, 32 PABHBIE IPOMEXKYTKH BPEMEHU OHU
MPOXOJAT PABHBIE PACCTOSHMUS.

Hecymuiica Ha «BCcexX mapycax» IIOTOK TOJIKAE€T BIIEPEJ CBOU
(pOHT, HMOJYIPO3pPAYHBIN JJII MHOMKECTBA U3JIy4eHUH U Cpen,
MPEJIOMJISIONUN U OTPAKAIOIUI, OH BCTPeYaeT PBYLIUECs U3BHE
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U IOTOHSIONME €ro Mochutbl. Ilpornyckaer ux B cebsa u TaM Henpe-
CTaHHO (popMUpYeT (POKATBHYIO JUHHUIO C KAyCTUKOH, KOTOpbIE
0OK 0 GOK MYATCS HE TOJIBKO BMECTE C HUM, HO U OCTABJISIOT [103a-
Ay mieid 6osee YIIOTHEHHBIX, O(DOPMIEHHBIX CyOCTAHIIUI, T/e-
TO OCTPOYTOJIBHBIX, IIE-TO «KPBUIATBIX». BCs 6€CKOHEYHOCTD, 1O
KypCy M C Pa3HBIX CTOPOH, OTOOPAXKAETCS 30PKOU OOOJOYKOM
IpOH3alonero npocrpancTso Teopsamero Jlyga. M ecom ¢okans-
Hasl TUHUS JINIIb COOMPAET MHOXKECTBEHHBIE €TO CTPEJIBI, TO Kayc-
THKA, B JOIOJHEHUH, OYKBAIBHO IIPOKUIAET BCTPEUYHYIO CPELY,
rOTOBSI 30HBI IPOHUKHOBEHMS — OOMEHA C OKPY>KEHHEM, A 3HAYUT,
3onbl [Ipeobpaxkenus (cm. puc. 16.1). B anukanpHOI yacTy mox
(ppoHTAIBLHOM 3aIUTON HAXOAAT CBOI MYJIBT YIPABIECHUS «KJIIOB»
KAayCTHUKHU U (DOKATBHBIN «OyTOH».

M nporecc 3BoMONNH, KACKQ[OM Pa3BopadnBaiomuiics ot 60-
Jlee TOHKUX IJIAHOB KO BCE€ 60JIee TUIOTHBIM, MOXKHO PacCMaTpH-
BaTh KaK HECKOHYAEMOE IPOSIBJIEHIE KAYCTUUECKUX CBOMCTB He-
BUJIUMBIX, 2 IIOTOM YK M BHUJUMBIX TI'PAHIAMO3HBIX BOJHOBBIX
¢poHTOB, POopMUPYIOIUX MEHEE TTOABUKHBIE «CTOSINE>» BOJHDI-
OOBEKTDI, 3aKPEILISAIONECS B CBOUX, IIOJTHBIX BEJIUKOTO HAIps-
)kenwusd, Jlaiga-nenTpax.

3areM LIEHTPBI 3TU PACITYCKAIOTCS, HATOAOOME IPUPOAHBIX OY-
TOHOB (IPUHIUII Bceraa efuH). «COpachIBalOT» CBOE HANIPsDKEHUE
B CIIOKOMHOM CJIEJJOBAHUY YHHBEPCAJIBHBIM 3aKOHAM CRuUpatu W
gemeaenus. M1 B 060UX ciydasx — mpaBuaaM (ppakTaIbHOCTH, IIPU-
4éM, «30JOTBIM» — JJaObI HAPWIIN IIOJUIMHHAA TAPMOHUS U YPABHO-
BEIIEHHOCTD, BIUIOTH O MOMEHTA BEJIUKOIO IUIOAOHOIIEHNS 1 HO-
Boro nocesa — Ilpanaiin...

B Tomosornu cxaToro, Kak Npy:XKnHa, HICTOKA-CEMEHU MMMa-
HEHTHO COJEPXKUTCS CHUPAJIBHBIN «POCTOK», HA epudepun B
IpoLecce Pa3sBUTHUsA Pa3pacTalomUiica TypOyleHIuel BeTBel,
TPEIUH, CKIaJ0K (M00 BHEIIHHE CYyOCTAaHIMU IPOTUBSTCS BCS-
KOH 3KCHAHCUM, B II€JOM Ipub0oo6pasHo 3arubast J0OOBYIO
JacTh Hanopa). He Tak Jm M CKOMKaHHBIN KyCOK OymMaru Wjiu
U3MSATOMN TKAHU I10CJI€ OCBOOOXKIEHUS OT CAABJIMBAHUS OCTABJIS-
€T Ha cebe CXOJHYIO C APEBOBUJHOI IrpadUKOi reOMETPHUIO B3a-
VMMHBIX II€peCEeYeHH, CTBIKOB — OOIINYIO /ISl paCTEHUI, U37IOMOB
penbeda, 11 KPOBEHOCHBIX COCY/IOB, HEPBHBIX BOIOKOH? Ilpn-
IISIAUTECH K OCTABJIEHHBIM Ha JOPOTeE CJIelaM OT POBHOI IOAOMI-
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BBI: KPYXK€BO IMPUUYIIUBBIX JUHUI BBETCA MOJOOHO TEM K€ Be-
TBSIM JIEPEBBEB, MOPO3HBIM Y30paM Ha CTeKJIe, pydeiikaM Kodeii-
HOI Ty Ha JHE YallKd. JTO BCE Te K€ NPU3HAKHU, 3HAKU, CJIe-
Abl TOBBINIEHHBIX HAINPSLKEHUH, a 3HAYUT — KAyCTHK, 4YacTO
BCTPEUYHBIX U IOTOMY TAaK IIOXOKUX Ha OOMKME UETHBIL.

Onu cposHM TeM 326aBHBIM CBETOBBIM JleeKkTaM Ha poTorpa-
(usax, koTopble 06HAPYKUBAIOT MOTHYIO HACHTUYHOCTD C BOPOH-
KOOOPa3HBIMH «OOBEKTAaMI» U BIIOJIHE MoryT coiitu 3a HJIO, ecin
CHUMOK (PUKCUPYeT Iei3ax, Kakylo-To MecTHOCTb. Ho aTo He
HJIO, a xutpelii onTudeckuil 3(peKT, 3anedaTaéHHbIi Ha GOoTo.

Yro ke kacaerca camux HJIO, To TyT 6€3 «KaycTU4eCcKnxX urp»
TOXE BpAJ U MOXHO oboltuck. Kak ckazano B «Taitnoit Jlok-
TpuHe», «boxecTBo, ciaras BecesieHHyIo, IPUMEHSET 3aKOHBI I'eo-
METPHUU>»...

Jlio6pie IIEJIM, MOXHO CKa3aTh, — ppIOOOOPA3HBI, YeUYEBUIIE-
MOJOGHBI, SABJIAS COOOM MCTUHHO KayCTHMYeCKHe OOpa30BaHMUS, B
CE€YEHUH OBAJIBLHO-POMOOBH/IHBIE (CM. pa3zes b). 3akI0u€HHOE B
HUX IPOCTPAHCTBO IO CBOUM CBOMCTBAMU, MOHATHO, OTIMYHO OT
OKPY>KAIOII[ETO, @ TIOBEPXHOCTD, KAK IOJIOXKEHO BCIKOU MeMOpaHe,
HATSHYTa, HAIIPsDKEHA, 000COo0IIAs caMy IIeJlb, OANEPKUBas, 3a-
IMUINAst, COXpaHss e€.

TaxoBblI, MBI 3HA€M, CIUIIOCHYTbIE OOBEMBI PA3TUYHBIX 11O TUITY
TIAKTHUK, CJIOBHO BCEJIEHCKHE PBIOBI, TOUHEE, KaMOAJIbI, ILJIBIBY-
mue B 6€30pEKHOCTH KOCMUYECKOTO OKeaHa. Brpouewm, y Hux
ecTb U cpepruyecKasi COCTABJIIIONAA U3 CJIAOBIX, MATOMACCUBHBIX,
CTapbIX 3BE€3]], U3 HEBEJOMBIX, TOHKUX IOJIEH U CYOCTAHITUN — 3TO
KOPOHa, TaJI0, B KOTOPBIX, KaK B PBIOBMX MKPUHKAX, «3PEIOT» Be-
JINKHE OPTAaHU3MBbI FaTaKTHK...

AnanornyHo MOXHO pacueHusaTb u asiaeHus HJIO, meoxu-
JAHHO BO3HUKAIOIIME B HAIleM TPEXMEPHOM (WM YeThIpEXMEp-
HOM IIPOCTPAHCTBE-BPEMEHH), CJIOBHO HUOTKY/A, CTOJb € BHE-
3aIIHO MCYe3aiolue, K TOMY K€ ITOMMEHOBAHHBIE «OJIIOJIAMU»,
«TapeJKaMU» U3-3a CBOEH XapaKTEePHOI (POPMbI, HAIIOMUHAIOIIEH
IO CYyTHU BCE Te K€ MPOCTPaHCTBEeHHbIe KaycTUKH (cM. [Tpuroxe-
Hue II).

Ho Bexp xaycTUKM — JMIIb CIEACTBUE. A TJi€ K€ NPUYNHA?
I'ne moposxparomas meranapabosia, TOUYHee — MeTanapadoaon?
Hasepnoe, oH npe6bIBaeT B ”THOM IPOCTPAHCTBE, B MHOM H3Me-
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peHUH, HApUMEp — B 3H-Mepuu. Mian «runeprnpocTpaHCcTBeE»,
COMIACHO MHEHMIO JOKTOpa (PU3UKO-MATEMATUYECKUX HAYK U3
r.Kpacmosapcka b.C.Jo6ponmna («Jeabpuc» Ne 2 (34), 3
(35) /2003).

C ToUKHN 3peHus 330TePUYECKUX JOKTPUH, IIABHBIM 00pa3oM
TeocopUH, TAKUM dHMEPHUEM ABJIAIOTCA HE 3eMHbIe, He (pu3mde-
CKHE CJIOM MAaT€PUATbHOCTH, a T€, I7i€ HEBUIMMO JUIsl HAC OOUTAEeT
Hala Jiyla, Hall yX — acCTpaJbHbl€, MEHTAJIbHBIE, OTHEHHBIE TeJIa
HNPOABIEHHOro Mupa. M KaKAblil Takoil CI0M, AaKe €TO OTAEIb-
HbI€ YPOBHU, HAJO AyMaTh, 00JIJAIOT ONPEEIEHHON MEPHOCTBIO
CBOETO MPOCTpaHCTBA. Jlydime moTomMy roBopurh O pasjIuIHON
MEPHOCTH B 3aBUCUMOCTH OT TOTO MUJIM MHOT'O MUpa: SHMEpHOCTD
B smmUpun.

Tax BOT, HEKME «TUNIEPIOTOKN>, WK TBopsamue Jlyun, Brionne
MOTYT (POPMOBATh U3 TOHYANIIEN Cpe/ibl, HaIpAras e€, rae-To pas-
pyIIas, HO U CTymias, «TeJa» U IOTOKHU 6oJiee IoTHbIE. Te, B cBOIO
odepe/b, MOJAOOHDBIM K€ 00Pa3oM «KPUCTAUIM3YIOT» €mé OyJIb-
HIYIO IVIOTHOCTD, HAIIPUMEP, BIOJb CBOUX (POKAIBbHBIX IIOBEPXHO-
creir. M, HakoHel, TpOABIAIOMMI Ipolecc (He «OCAKACHUE» JIU,
IOZ0OHOE CIIOCOOY NEPEChLIKA IUceM OT MaxaTMm K ajgpecary?)
BBIHOCUT 3Hepruio Teopsmero Jlyuya «Ha IOBEPXHOCTb» — B HAIll
IUIOTHBIN 3eMHOU MUp. M, BO3MOXHO, KaK pa3 «JIs JAIbHUX U3JIy-
YEHUI MAarHUTHBIE BOJIHBI TOCTYKAT HEOOBIYHBIM ITPOBOJHUKOM>
— CKa)keM Mbl, Noab3yAch caoBamu E.M.Pepux. Emé neckonbko
BAJKHDBIX BBIJIEPKEK U3 €€ JHEBHUKOBDIX 3aITMCEH.

«JInddepennuanya NpoucxouT oT UMIyabca <...>. MMmyabc
coobmaercs Poxarom, nwin Jlyaom us Ilpocrpancrsa becripenens-
Horo. TaliHa sTa emé He MOXKeT OBbITh UCCJAEeJ0OBaHa HAIIUM He-
COBEPUIEHHBIM OPTAaHNU3MOM.

Hvmynbc yasaseTcsa oT MOIHOro BpameHus OrHEHHOTO BUX-
pa. PoxaTrdeckas MOIIb U UMITYJIbC, YSIBJIE€HHBIE IIPOCTPAHCTBEH-
HOMY TeJIy, 3aBUCAT OT cTeneHu panenus Oruennoro Buxpsa ®o-
xara» [22, c. 267].

Cpasy 3amMeTuM, CKOJIb BaXKHBIM BUAUTCA 3dpexm epawernus
yXKe Ha IepBeHIINX dTAlaX MaTepUaJIU3aIuM, TeM 6ojee, 4To
OH COXpPAHAETCA U OCTA€TCS IMOBCIOJY B BUJUMON IPHUPOJE.
MoxHO cMes0o Ha3BaTh IEJNYI0 UEPAPXUIO «BBUHUYMBAIOIMUX-
Csi» B NPOCTPAHCTBO <«IIOTOKOB-IIYPYIOB». JTO M JABUXKEHUE
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IUTAHET 110 OPOUTAM BOKPYT CBOUX 3BE3][; HIPUIEM, B CIUTY Bpalle-
HUSI HeOECHBIX TeJI, KaXKJasd UX TOYKa «IPYXHUHOM» pa3BOpadU-
BAE€TCS BAOJb OPOUTHL. JTO M JBHXEHHE CAMHUX 3BE3J BOKPYT
LIEHTPOB UX raJIaKTHUK.

U nanee: «CBsi3b ¢ MUPaMU HANIPSDKEHA, U JIyYH TPUTKEHUS
Tak crIbHBL CBA3b C MHpPAMU YTBEPKACHA, U BeJUYalIIas CTy-
neHp oausutca. Hutm nmpocrpancTBa HanpspkeHsl. <...> Jlyaw,
HUCTUHHO, TBOPAT....» (09.11.1929 r.) [33].

«... TPAHCMyTalMs K IPUHATUIO KocMudeckoro Jlyda BeIpaska-
€TCsl BO MHOTHX TBOPYECKUX nposiBiaeHusax. Kocmuuecknii Jlya
ecThb camoe BbiIclIee mnposisaenne Bocropra Kocmoca. Iposisie-
HUE BCEX BBICIINX SHEPrUil NPU SABJIEHUH BCEX IIEHTPOB, HACHI-
meHHbIX BbICOKNM Oraém» (22.05.1934 r). [23]. Ho «Jlya bpat-
cTBa — 0iHO, Jy4 Jansaux mupos — apyroe. Mckper Poxara He da-
cTo pazanuuMsl» (1928 1) [23].

«OaHU MOIIM NIPUHATB JIy4H, Jpyrue — auimb uckpy. Ot Mupa
OrHEeHHOTO MOCBUIAETCS MHOTO JIy4€id; UTAK Jy4d HEIPUHSTHIE

Punc. 17.1a
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MOTYT Ja’ke€ CIIOCOOCTBOBATDH 3€MJIETPACEHUSIM U IPOUYUM KOCMHU-
yecknM HepaBHoBecusam» (01.01.1933 ) [23].

ITonaTtno, uto ectsb Jlyun, uayniye nspHe, KOHIIEHTpUPYEMble
BHYTPH NapaboJOMIOBUJHBIX IIOBEPXHOCTEH-MeMOpaH (BUAM-
MBIX U HeBUAUMBIX). Ho feificTByIoT Takke 1 MOTOKM JIydei n3Hy-
TPH, OT TE€X WIM UHBIX 00OJ0YEK, HaNpaBlIeHHbIE Hapyxy. Ilo-
cJIeiHIEe OTYETIMBO BUIHBI HA N300 PaKe€HUSX, CAECJTAHHBIX 110 Me-
toguke Kupiaman, xorma Ouosiormueckmue OOBEKTBHI IIpeJBAPU-
TEJIBHO OOJYYAIOTCS BBICOKOYACTOTHBIM 3JIEKTPOMArHUTHBIM I10-
JIeM, BBI3bIBasl (PUKCHUPYyeMYIO (POTOILIEHKOU PEAKIUIO KHUBOTO
o6pasna — oTBeTHOE n3aydeHue. Hanpumep, ¢ KOHIIOB JIHCTBEB,
JIETIECTKOB, OYTOHOB, BOJOCKOB OBIOT IYYKU U3JIYy9CHHS, OPTOTO-
HaJIbHBIE [IOBEPXHOCTH B MeCTe «OTpbIBa» (puc. 17.1). Hapuc. 17.1a
IPEACTABICHO H300paK€HUE ATrOAbl 3€MISSHUKU, HUMeoIlei
OBAJIBHYIO, AiI1€00pa3HyI0 (popMy, apabOJIOUAHYIO C BHEIIHETO
KOHII2-aIleKCa; MMEHHO OTTyJa ObET CHJIBbHBINA IMOTOK CBETA, KAK
3TO BOOOIIE JOKHO HMPOUCXOAUTDH C JIOOBIX KOHIIEBBIX YACTEH
TeJl, (PYHKIMOHUPYIONUX JOCTATOYHO aKTUBHO. JTO MOXOXKE Ha
KJINY, HA IIKBAJI BECTEH, HECYIIUXCS OT PACTYIIETO, CO3peBaloNie-
ro ILIOAQA, IOJHOT'O TOTOBHOCTU OTOPBATbCS OT CBOEH «ITyIIOBU-
HbI» U HAYaTh HOBYIO KU3Hb...

Puc. 17.16

18. «3onoToe» couBeTne pocra

Teopsmuii Jlyd (mycTs BOOOpaskaeMblii, a, CKOpee BCETO — pe-
QIbHBII), Kyfa ObI OH HA IPOHUKAJI, AEHCTBYET KaK aKTUBHAs (U-
Jla WIA KaK TPEMMHA BIIOJIHE IIO3UTUBHOT'O CBOMCTBA, WM KaK KO-
PE€HBb, IPOPACTAIONNI B OJIATOAATHYIO IOYBY, Ha KOHIIE CBOEM
MMEOIUI OKPYyIIOCTh napabosongHoro ¢ponta. M, BeposaTHo,
CIIOCOOCTBYET OH IOABJIEHUIO CAMbIX Pa3HOOOPA3HBIX «pacTe-
HUI», UX «COLBETUH», «IUIOJOB» M «CEMSIH» B PA3JTHYHBIX CyO-
CTAaHLIMSAX MHPA — OT TOHKOMATEPUAIBHBIX O IPUBBIYHBIX — TPY-
6oMaTepuanbHbIX. JlaéT HaUamo UX pocTy.

H3BecTHO, YTO B KUCTEOOPAZHBIX COIBETUAX IIBETKH PACTYT
OT OCHOBAHHSA K BEPXYIIKE IMTABHOU OCH (IIBETOHOXKH); CAMbBIE
CTapbleé IBETBHI HAXOJAATCS y OCHOBAHUS WM, €CJIU COI[BETHUE
IJIOCKOE, — Ha BHEIIHeH cTopoHe. YTo KacaeTcsa 0COGEHHO 1o-
CJIEJHETO CJIydyas, TO OH, IpeKpacHo peanusyercs u camoit Cour-
HEYHOU CUCTEMON — 3TUM YILIOMEHHBIM KOCMUUECKUM «COIBE-
Tuem» 1aHeT. M us «TaiiHo#t JloKTpUHBI», a TaKKe Hallell KOH-
HEeNIUN «30J0TOH» CIUPAJIbHO OpraHu3oBaHHON CoaHedyHON
cuctembl [2], caeayeT, YTO UMEHHO BBICHIME IUTAHETHI (TUTaH-
TBI) ABJISAIOTCA Hanbosee ctapeiMu €€ wieHamu. (O6 onpenenén-
HOM COOTBETCTBHU B YCTPOMCTBE PaCTEHUS U IJTAaHETHOM CUCTe-
MBI CMOTPHUTE CTaTbl0 aBTOpa «A610KO cormmacusa» B «Jlenb-
puce» Ne 1 (17) /1999.)

bonee Toro, okazasoch BO3MOKHBIM HPOCIEAUTD YO€IUTEb-
HYIO CBSI3b MEX/]y PACIIOJ0KEHUEM OPOUT IJIAaHET OTHOCUTEIBHO
ConHIa 11 XapaKTepHBIMU BO3pacTaMH B JKU3HM 4YeJOBeKa [2], B
COOTBETCTBHUU C YE€M MMEHHO THTAHTBI, Kak Oosiee yaaJléHHbIE
OOBEKTBI CUCTEMBI, CONPSKEHBI C MPEKJIOHHBIME rojgamu: IOmnu-
Tep — Bo3pacT myapoctu (~70 ser), CaTypH — yXOJ € 3¢MHOTO ILIa-
Ha (~90 yeT).
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Emé onHo HecoMHeHHOE NOATBEPIKJEHUE CUCTEMHON TEH/ICH-
UM JUIbHASA epudepust u 60IbII0NH BO3PACT 3BE3]] CBOUM COYe-
TaHUEM CONYTCTBYET CTPYKType ranakTuk. CoBceM HeJJaBHO OOHa-
PYXK€H OTPOMHBII TOP U3 3BE€3]], OKpyXaomui Hamy [anakTuky c
eé cnmpaapHbIMU BeTBAMU. Macca ero cocrasisert ot 0,21 mupa.
1o 1 mapa. macc Connna; on HaxoauTcs oT LlenTpa lamaxktuku pas
B 2-2.5 nanpie Connna. M miaBHOE — B €ro cOCTaBe B OCHOBHOM
HaXOJATCS O4eHb cTapble 3B€31b1! MHTEepecHo, yTo B cnupaib-
HOU rajakTuke TymaHHOCTH AHAPOME/IbI, CBA3AHHON C HAMU I'U-
FaHTCKOH 3BE3JAHOI CHUCTEME, UMEHHO CTaphble 3BE3/bI (popMUpy-
IOT BHEIITHIOIO YaCTh €€ JUCKOBOM MOACUCTEMDI, I7IE COCPEJOTOYE-
HbI CIIUPATbHbIE BETBU.

SIS

Jymaercs, uyTto npunyun passumus yausepcaies. 1 nosciony
HA0JIIOJAeTCs CJIEAOBAHNE 3aKOHAM apaboJIbl, €€ KayCTUKU U o-
KJIbHOM JINTHUH, TO €CThb — «3aKOHAM KOpHs». He orToro s camas
obImas CTPyKTypa pacTeHUI, paCIyCKaIOmEerocs IBeTka, popmu-
pylolerocs rmoyartka, Kojgoca equHa? OnHa, 6€3yCcJIOBHO, TOBTOPSI-
eT rpaduky nmapabossl (WM HEMHOH JIMHUN) U €€ KayCTUKH — I10-
JIYKyOHYeCKOI 1apabosibl, KyAa MOXKHO BIIMCATh HOBYIO I1apaboJIy,
KaK IIPABUJIO, MEHBIIYIO — Y?KE€ CO CBOEH COOCTBEHHON KayCTUKOM,
u T. 1. M mporecc 3TOT CTATHBAETCSA B HEKYIO mouky pocma (puc.
18.2a), orpannunsaroniyio pasamep o6beKTa 10 onTuMaibHoro. OH
KOHTPOJINPYETCS] U KOHKPETHOM CpeJioii 0OMTAaHUS, HO ITTABHOE —
MOIIBIO MMOTEHIUH, CHJIOH cobcTBeHHOTO Jlyda, 3amaBast onpee-
JIEHHOE YHCJIO YPOBHEN, KACKaJOB, KyJa BXOJSAT BCE yMEHBIIAIO-
IMeCs Maphl «[1apabosa — KayCTHKa», a TOYHEE TPHa/bl: Tapabosia
- KaycTuKa — ¢okanpHas muHuA. Ha ¢pusnyeckom mrane game nx
— ceMb. Bo3MOXHO, OCTaIbHBIE «CIPSATAHBI» B MHOM IPOCTPaH-
cTBe — B Mupe ToHKOM, OCTaIOTCA «3a KagpoM». A TaM — ONSITh XKe
CEMb SIPYCOB II0 CEMb YPOBHEH B KaXKJ[OM...

OnucaHHbBIN MHOTOSIPYCHBIN KOHCTPYKT 1o cyTu ecTb PPAKTAJI
- ¢ppaxman paséumus. B npupoae oH APeBOBUIHBIN, A, 3HAUUT —
«30JI0TOM»: BETBH KAyCTHUKHU NapabOIbl CBOMMHU KaCATEIbHBIMU
CJIEAYIOT IMEHHO «30J10TOMY> yriy (~ 42,5° 1o OTHOIIEHUIO K IVIaB-
HOI OCH CUMMETPHUHU) Ha «3€MHOIIOJJOOHOM» YPOBHE, HA YPOBHE
I3 JIMIia yeaoBeka (cM. pasgensr 10, 12).
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C ToukM Xe 3peHUus THIPOJUHAMUKH, B IIEJIOM 3TA CTPYKTypa
HAIIOMMHAET IyT BOJTHOBBLIX (DPOHTOB, PACXOJAAIIMUXCSA OT HEKO-
TOTO ABUKYIIETOCH T€Ja B BEPIINHE MapaboJibl, Kak 3TO BUJHO U
B JIepeB€ — C €ro CTBOJIOM M PACXOJSANIMMIUCS BETBAMU (CM.
paszen 22).

HTak, B nepapxum depeayommuxcs mapaboa u Ux KayCTHK CO-
JAEPAKUTCA 1e1as cepus (POHTOB M UX TMHUI HANOOJIBIIETO HAIIPSI-
JKEeHUS, (PAKTUYECKU «TPEIMH>», BHYTPU KOTOPBLIX BO3HUKAIOT BCE
MEHBIIINE 110 pa3Mepy QK€ KpUBble. A B HUX OIATb POK/JIAIOT-
Cs Pa3pbIBBI BJIOJIb KAYCTUK, I BHOBD — ILIABHOE BHEIPEHUE HEYTO-
muMmoro Jlyda, 6yATO COKpaIaiomerocs B pa3Mepax, OCTaIoIero-
€A Kak Obl TOJ0rpaUIecKUM CKOJKOM HAauOOJBIIETO, ITTABHOTO.
Jly4, C1I0BHO, IPOTUBOCTOUT PYIIEHUIO, JICUUT, 3aKUBJIAET «PaAHy>»
U BHOBb U BHOBb BO30OHOBJISIET CBOE BO3JAEUCTBUE, [IOKA XBATAET
ero cu. Tak «rmpopactaeT» cpefia moj €ro TBOPSAIIUM BJIUSHUEM.
B ny:xHOM, 0CO60OM MecTe, B KOHTEKCTE T€OCO(PUU NMEHYEMOM
Jlaiiga-enTpom...

PeanpHblil 1y Hac MUp JAa€T pOCT TakuM (ppaKTazaM pa3Bu-
THUS, Y KOTOPBIX B OCHOBHOM MMEHHO CE€Mb YPOBHEMN, APYCOB —
«qanr». ITo-Buanmomy, B 00b€Me KpOMKA KaKJOU TAKOH «daIu»
PACIIOJIOKEHA UMEHHO TaM, IJie Mapaboson)| pacceKaeTcs: coo-
CTBEHHOH KayCTHUYECKOH «BOPOHKOW». JTO, KaK BCIIOMUHAEM,
COOTBETCTBYET YPOBHIO NosAca acTeponoB B CoHEYHON cucTe-
M€ WJIM TPaHUIEe BOJIOCSHOTO IMIOKPOBA HAJL TOOM.

Cpasy BO3HUKAET BOIIPOC, 110 KAKOMY HIPUHIUITY TapaboIouI-
HbIIA OKOoéM TBopsamero Jlyya «BHeApPSAETCA» B KAyCTUYECKYIO BO-
POHKY CBOETO, YCJIOBHO, «II€PEAOBOTO» (IIEPBUYHOrO) (ppoHTA?
BapuanTsl MoryT 6bITh pasuble. Ho, kak kaxkeTcs aBTOpY, 3TOT
OKOE€M JIOKEH KacaThbCsA KayCTUKH, TO €CTh BTOPUYHAs Mapado-
JIa, KAaKOTO OBl pa3Mepa OHAa HU ObuIa (60JbIIe, paBHA WA MEHb-
1€ IEPBUYHON) B HEKOTOPOU Touke 1, kacaercsa Touku K, nep-
BUYHON KaycTuku (puc. 18.2): munua II’ K, - obmas xacaTeib-
Has (mepneHpuKyasap k napaéone 1 B 1.117)). [TosTOMYy BbITOTHS-
IOTCS CIEAYIOIHE YCIOBUS: CH2 = CKQ, TO €CTb TOX/I€CTBEHHBI YIJIBI
HAKJOHA K BEPTUKAJIbHON OCHU y Mapabosibl 2 U KayCTUKU 1 B nx
o0l Touke; X, = X, — OJMHAKOBbIE apPI'yMEHTBI B TOUKE Kaca-
Hust, nian Touku K| u 1, coBMemaiorcs. ITo — ONTHMaJIbHOE Ka-
caue. M3 JaHHBIX YCJOBUH, 3HAas ypaBHEHHs I IapadboJl
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Puc. 18.2. a) Mopgerb «nodatka» — Hanbonee pacnpocTpaHEHHas B pacTUTENIbHOM MUpe —
C HaNU4MeM To4KM pocTa. 6) BeckoHeuHbI «Konoc» (TpaHcnaums napabonsl n eé
ocobeHHocTen). B) Mopenb 6e3 TouKM pocTa = «pacrycKkaHus»

(y”m = xznm/ 2p, 53 IfgCHL2 =p1v2/xnlq2) Y JUISL KayCTUKU (xK1 =xgnl /b3
Yo~ * (3/2)x2nl/pl; tg §H1 =ctg Clﬁ ), HEOOXOIUMO HANTH OTHO-
IIEHUE BEJUIMHDBI (POKAIBLHOTO MapamMeTpa p, mapaboJsibl 2 K Be-
Ju4yuHe GOKaTbHOTO NapaMeTpa p, UCXOAHOU napabosl 1 - B 3a-
BHCHUMOCTH OT TOTO, IJle UMEHHO IIPOUCXOAUT KacaHUe, B KAaKOU
KOHKPETHO TOYKE KayCTUKU. Bo-niepBbIX, HAAEM BaxKHOE OTHO-
IEHUE P, : p;, WIH, YTO TO K€, OTHOUIEHUE MTOCIEJOBATENHLHBIX
(poxkanbHBIX MAPAMETPOB P, : P, TO ECTH MACIITAGOB JBYX JIOOBIX
COCeJIHIX NapaboJi, MOCTPOECHHBIX IO YKa3aHHOMY IPHUHITUAIY —
OJIHOTHIIHOW BIIMCAHHOCTH IapaboJIbl B KAYCTUKY IPEIbIIyIICH.
Bo-BTOpBIX, OII€HHM B3aMMHOE yJaJ€HHE BEPIIUH JBYX COCE]-
HUX napabos (B MacimTabe MCXOAHOH), TO €CTh CMOXEM IIOJY-
YUTH OOIIYIO JUINHY (DpaKTala pa3BUTHS, €CJIM OH IMEET BUJ KO-
HEYHOTO 10 JUINHE 00pa3oBaHMs, Kak Ha puc. 16.2.

ITocne HECTIOKHBIX PaCIETOB, B CAMOM O0IIEM caydae (HO, KO-
HEYHO, UMes B BUJY, YTO BCE B3aMHBIE KaCaHUA IapabosI U Kayc-
THK IIPOMCXO/IAIT B OAHOTUIIHBIX TOYKAX, TO €CTh §, =, , 3HAUNT

u Qniz Cnl- +1) TOJYSUM: P, X ;. = X X, OTKY/IQ

pi+1:Pi=(tg CK1)4' (1)
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W3 ycoBus (1) creayer, 9To MacmTadbl TaK BIMCHIBAEMBIX ITa-
PaboJ1 (M UX KayCTHUK) MEHSIIOTCS Pe3KO0 B 3aBUCIMOCTH OT TaHT€H-
ca yIJIa KacaTeJbHOI K KayCTHUKE B TOUKE ONTHUMAJILHOTO KaCcaHUS
¢ mapabosIol, Tak KaK CTeneHb — deTBépTasa. Kpome Toro, npu
yre B 45°, KOrza TaHr€HC PaBEH €AMHUIE, BOSHUKAET €INHCTBEH-
Hasl, YHUKQJIbHASI CUTyalus, JUIMNMEHHASA PAKTUIECKH TOUYKH POCTA,
WJIM TOYKH CXOXKJEHUS IOCJIE0OBATEIbHOCTA 3HAUYE€HUH (POKaIb-
HBIX MAPaMETPOB p,, U, IABHOE, NMPEJCTaBIE€HHas COBEPIIEHHO
OJMHAKOBBIMHM IO MacIITaldy mapaboiaMyu U UX KayCTUKaMU,
«yXOASIMHUMU» B 6ECKOHEYHOCTD. TO HAIIOMUHAET CJIydail 6e3rpa-
HuaHoro KOJIOCA (puc. 18.26,6). 45-TpasycHbBINT BapUAHT HUHTE-
PECEH U TeM, YTO Kax/Jas IMOCIeAyIomas mapadoa BXOJUT B Kayc-
TUKY (KacaeTcs €€) HIKHUMH BEPHIMHAMU CBOEro 6a30BOTO KBa-
Jparta — ToukaMu P u P’ OKa3bIBAIOIMMUCA YK€ BEPXHUMU €TO
BEPIIMHAMU Ha BETBAX KaycTUKU — ToukamMu K u K’. Tak uTo B koH-
¢puryparun «koaoc» 6a30BbIe KBapPaThl BBICTPAUBAIOTCS OJMH 3a
Apyrum 6€3 3a30poB U HaoKeHUH. JlaHHbINi 0COOBII cIydail — 1mo-
IPAaHUYHBIA MEXK/]Ty IByMsI KJIACCAMH TEX CIy4aeB, KOT/a YIVIbI 60JIb-
e Wwiu MeHsbIe 45°. PaccmoTpum ux otaenbHo.

ITorpoGyem, 4TOOBI ONTUMAJIBHOE KACAHHE IMapaboJI U KayCTUK
IMPOMCXOAMIO TOT/A, KOIJA YrOJ KacaTeJIbHOU «Tymee», yeM 45°
(1o mewusbire, koueuno, 90°), To ectb 1 < CKQ < oo, DTO O3HAYAET, UYTO
MOCIEA0BATEIBHOCTh BCTPAUBAIONIUXCSA B KAYCTHUKH Hapabo
cozepKuUT Bc€ 6osee u 6os1ee KpynHble o Macitady pponTsl. [1o-
3TOMY OHHM MOTYT BIIMCBIBATBCSI BO BCE O0JjIee pPacKpBbIThIE BETBU
KAayCTUKH, B IIpeJiesie KaKk Obl C HUX YCKOJb3as. Takue psjabl aBiIs-
I0TCS pacxoasamumucs (p,,, > p, ). CooTseTcTByomuil ppaxran no
CyTH JIMIEH TOYKU pocTta (puc. 18.26, 6). OTToro, BepoaTHo, OH
HE peajusyeTcs B IPUPOJE, BO BCAKOM CIydae, CTOJb HIHMPOKO,
KaK MMEIOMUN 3aMKHYTyI0 pOpMy — IOYaTKa, OyTOHA, MUPaMH-
JJIBHOTO BUJA COLBETHS, JUIsl KOTOPBIX YTOJ PAacCMAaTPUBAEMbIX
KacaTeJbHBIX, HA000pOT, MeHbIIe 45°. B nmocrexnem ciygae mo-
CJIEIOBATENBHOCTD JIUH (POKAJIBHBIX IAPAaMETPOB OKa3bIBACTCS
cxo0awuMes ps0om, TO €CTh 00S3aTENHHO UMEETCSI TOUKA POCTA, U
pasMep (ppakTana — KOHEYHas BEJIUINHA.

Tak kak 3aBUCUMOCTb BEJUYUHBI (POKAJILHOrO IapaMeTpa OT
3HAYEHUS YKA3aHHOTO YIJIa OY€Hb CHIbHAs (4eTBEPTAst CTENEHD),
a IOTOMY pasMep «IOYaTKa» TOXKE JOJLKEH OBITh BeChbMa YyBCTBH-
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TEJbHBIM JaK€ K MAJIOMY «II€BEJICHHIO» yIIa 45° B CTOPOHY ero
YMEHBIIEHUS, TO HABEPHOE, OYEHD OIU3KUIA YTOJI «30JI0TOTO> JIpe-
BOBUAHOTO BeTBIeHUs B ~ 42,5° (y = 42,49°) MoKeT HACTOJBKO
«ONTHUMHU3UPOBATH» CUTYALMIO, YTO U3 GECKOHEYHOTO «KOJOCA»
(ppaxTan pocra JErKo CTAHOBUTCA 3aMKHYTOU ¢urypoit. Mmenno
TaK, IO-BUMOMY, I OOCTOUT JI€JIO B IIPUPOJE.

ITosb3ysch y:xe npuBeAEHHBIMU (POPMyIaMH, OLIEHUM OTHOIIIE-
HUE MAacIITabOB COCEJHUX MApabOJI I «30JI0TOTO» BApHAHTA —
KOIJIa MEHbIIAs MapaboJia KacaeTcs KayCTUKU OOIbIIel Mapabo bl
oz ymioM ~ 42,49° k mIaBHOM OcH, MHA4YE rOBOPsI, B CUMMETPHY-
HBIX TOUYKAX, YyTh HMKE BEPIIUH 6a30BOTO KBajipaTa, B TOUKax V.
u V, /= tam, rae Ha sune - rasa, a B CoqHedHol cucremMe — opouTa
3emn:

Piy: b, =0,7028, nm

P, 20,70, pip,=0,49; p,:p =035 p.:p =0,24;

P £, =017 p:p,=0,12; pe:p, =0,08uT. 1.

3HauuT, nocae 7-ro sipyca (POKATbHBIN ITapaMeTp BCTPANBae-
MO B KayCTHUKy apaboJbl cocTasageT gumb 10% (1 MeHbIe) oT
HCXOJHOTO MacITaba BOTHOBOTO mapadoandeckoro ¢pponra. Tou-
Ka ’K€ pOCTa Ha OCH Y, KyJia CXOJATCS BCE yMEHbIIAIOIUECS 10 Gec-
KOHEYHOM MaIOf BEJIMYMHBI PACCTOSHUSA [ | MEXK/Y COCETHUMU
napaboIaMy, HaXOUTCA HAa ONPENEJEHHOM ylaTeHUN OT OCHOBA-
HUSI UCXOJHOU MapaboJsibl, paBHOM (B €IMHHIAX UCXOZHOTO (o-
KaJIbHOTO IIapaMeTpa) BeJIudnuHe

i+l
L=lim/;,., = }ggzl,(ylg ~Yu,.)

i+1

s «30/10TOrO» BaprUaHTa:

Y 9V Yr _YVi) e v ) /p = 2,259,
b; b Pin b

y(V,)/p, =0,51g*(42,49°) = 0,419.

B urore, orcTosiHMEe TOYKH POCTa OT JIOOOBOM 4yacTu (PpoOHTA
OKa3bIBAETCS PaBHBIM moutu ceMu(!) jmmHaM (pOKaIbHOTO mHapa-
METPa UCXOAHOU napabdobl (p, = p): L =6,61p.

Yro 3TO O3HAUAET?

Touka pocTa «3010TOTO» (ppaKTaga pa3BUTHUA, OUyTUMO UMEIO-
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IIETO CeMb SIPYCOB BCE YMEHBHIAIOIUXCS (BBEpPX) Iapabosmde-
CKUX (DPOHTOB CO CBOMMU KAyCTUKaMH U (POKATbHBIMU JIMHUSIMH,
pacrojiaraeTcsi OTHOCUTEIbHO HUKHETO OCHOBAaHUS (ppaKTaia Ha
ypOBHE INPUMEPHO ceMH (POKAJbHBIX IIapaMeTPOB ITTaBHOIO
¢ponTa (~ 6,6 p). A 3TO, OTHOCUTENBHO «KJIIOBA» €r0 KAayCTHUKU
(= 5,6 p), orBeuaer B ComHeuHOM cucTeMe 06J1aCTU MEKTY CAMOI
BHEIIHEN TpaHUIEll Iosgca aCTEPOUAOB U op6I/ITOI>’I IOHHTepa
(Mexny, cooTBeTcTBEHHO, 4 pu 6,5 p). To ecTh mpocTpaHCTBY, C
OJIHO¥ CTOPOHBI, 3aMbIKalomeMy G/mzKaiimyio k CoyHIly 30Hy de-
TBIPEX ILIAHET 3eMHOU rpymnsl (Mepkypuii, Benepa, 3emusd,
Mapc) - BHYTpPEeHHUX, a C JPYroil CTOPOHBI (B paMKax Hamlei
KOHIENIUH 30JI0TOCIUpaIbHOro kapkaca COTHEYHON CUCTEMBI
[2]), pa3 paxom nmenno IOmnurep, acconuupyonmemMycs ¢ Hada-
JIOM (HEKHUM COJIHIIeM!) BTOPOTO 3Ta)a IVIAHETHOM CHUCTEMBI, TAe
IpeJICTaBIEHbI YeThIpe yxKe BHemHue maaHeTs! (CatypH, Ypan,
Henryn, [Tayron)'.

B pesyabraTe MblI mOTyuynan Kak ObI JJOIOJTHUTENbHBIH KOH-
TPOJIb IPABOTHI PACCYKIEHUN O CyIeCTBOBAHUY YHHBEPCaIbHO-
r'o IPUPOJHOTO SIBJICHUS, HA3BAHHOTO (DPAKTaJIOM POCTa, TOYHEE
— «3onomuim» Ppaxmanrom pocma, GYKBUIBHO IPOHHU3BIBAONIUM B
TOM WIM UHOM BBIPAKEHUM, (DOPME U PACTUTENbHBIA MUP 3eMiIu,
U HAIlA JIMKU, U TpOCcTPaHCTBO COMHEUHOU cucTeMbl. XapaKTep
IIPE/ICTABIEHUs TAKOTO «30JI0TOTO COLBETUS» HEOOBIKHOBEHHO
pasHoobpasen. Ho uMeHHO mIyOMHHAsi CUMMETPUS HAIIETO MUpa
SABJISIET COOOM TOT HE3PHUMBIN (4 MHOT/A U 3PUMBINA) «CTEPKEHD>,
YTO JEPKUT MHOTOJIUKHUI Mup, 3a6oTutca o ero PABHOBECHU,
a noromy - TAPMOHUMM. He 3naunt m — u o KPACOTE, JIIOb-
BU, JOBPOTE? TTPUTAKEHHWM? Bce 3T moHSTUS, KAaTEro-
pUM, COCTOSIHUSA CKpeIUIeHbl EJUHBIM «IbIXaHHEM», OJIHUM CMbI-
ciom. Oun camu cumMeTpuyHbl! OHU — B OCHOBE HAIlIEro MUpa, Je-
ro 6bl HU TBOPWJIO PAa3HOOOPA3Ne — 3TOT CO3UAATENbHBINA acIIeKT
xaoca. MBICJIEHHO OIISABIBASICH HA IPOJAYMAHHBIE UTI'PBI U BOJIb-
Hble npuuyAbl IIlpupospl, 3amedaenb, 4To MUp, IPU BCEM TOM, —
CJIOBHO OJTHO HEOOO3pHMOE XJI€OHOE T0JIe, BCE B 30JI0TBIX COIBE-
TUAX U CHEJbIX TOYATKAX — MUp eOUH020 3010M020 NOCEEA.

' Moa4épKHYTLI MO TpW Hambonee KPynHble NNaHeTbl B KaXA40W U3 ABYX rpynmn = BHy-
TPeHHel 1 BHellHer. W Mbl 3amedaeM onpefenéHHyio 3epkanbHYIo CUMMETPUIO.
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Bun ¢pakrana passButus, JeHCTBUTENBHO, BBI3BIBAECT MHOMKE-
cTBO accoruanuii. He «ycpl» i1 HACTOSAMMX KOJOCHEB HAIIOMHUHA-
IOT BETBU NMapaboJI U KayCTHK, BBIXO/SAIINE 32 IPE/EIbI €F0 OCHOB-
HOro abpuca — K IOsICYy aCTEPOMJIOB, BOJIOCAM YeJIOBEKa Ha roJlo-
Be? M Besib MIMEHHO B CITOKOMHBIX 30HAX — IHOJ, KAYCTUKOHN — BBI3pe-
BalOT 3€pHa 31aKkoBbIX. Cam Xe obmuil KOHTYp (pakTaga — 3TO
3HaKOMas 3aMKHyTasi popMa GYTOHOB, ITOYEK, JUCTHEB, KPOH Jie-
peBbeB, IWI0A0B, ceMaH. (HanmoMHuM u3 6mosioruun, 4To 1IBETHI U
IMIAIIKY — U3MEHEHHDBIE JIMCThS, COOPAHHbIE B TPYIIIbI, BMEMIAIO-
ImUe PeNnpoayKTUBHBIE OpraHbl, KOTOpPble KaK pa3 U 00pasyioT
IUIOJABI U CEMEHA. )

Berep — cyrpo6b! kKayCTUKU HAMETAET.

A B HUX — 32I[4Ta, IOPbIBOB HE CJBIIIHA IOCTYIb.
M BHOBD — yIIPYTO CTBOJIBI CTUOAET.

ITox nepeBoM CHIBHBIM 3a0y/ieM HEHACTBE OCTPOE.

19. Aypunyeckasi obonouyka -
3aluMTa U paBHOBecue

Jlio6as cucrema pu3NIECKOro MUPa, J06as €€ JacTh, COCTa-
BaAIONmasa (CybcucTema), 3HA4UT, U JI00asd CBEPXCUCTEMA, TaObI
CYyIE€CTBOBATb U PA3BUBATHCS, CTPEMUTCS K yCTOMUYUBOCTH, PaB-
HOBECHIO, TOMEOCTA3y, HO KOHEYHO — JuHamMudeckomy. To ecTn,
CTapaeTcs BBIOMPATh MOMIATOBO TaKHE BapUAlMU B TOM WM
MHOM HaITPaBJI€HUH, IIPU 3TOM 3aBEIOMO HUKOT/[a HE BO3BpaIla-
SChb B CTAPOE COCTOSTHUE, YTOOBI HE Pa3pYIIUTLCS, HE UCCAKHYTD
- He nmoruoHyTh. KcTaTn, ¢ 3T0l TOUYKN 3peHUs, CyIecTBOBAHUE
CHUCTEMBI B €JMHCTBEHHO BO3MOXXHOU cpeje OOUTaHU, CJIOE,
IJTaHE MPeObIBAHUSA — 3aBE/JOMO MCKII0YaeTcsa, 100 3TO He aK-
THUBHU3UPYET €€, He BO30YKAaeT (Tak, OMOI0oTu4YecKas >KU3Hb 3e-
MJIH YCTIENTHO PA3BUJIACH M 9BOJTOIMOHUPYET HA TPAHUIIAX BOJBI
1 CyIIH, CYIIM M BO3/[yXa): TOJBKO HIAHC MONACTh HAa KAKOW-TO
WHOI YPOBEHb OBITHUS, IOCJIE UCUYEPIAHUS HEKOTOPOrO 3amaca
cuJ (BHYTPEHHHUX U BHENIHUX) Ha IPEXHEM YPOBHE, SBJISETCS
3aJI0rOM IOJJMHHOTO HEYMHPAHMUsS CUCTEMBI, €€ naabHeHmei
3BOIIONUH, 6OPBOBI CO CTATUKOM, OCTAaHOBKOH. To ecTh OTKpBI-
TOCTb CHUCTEMBI (KaK TeIepb rOBOPSAT B HayKe — CUHEPreTHUKe)
TaéT el Hajexy MoOOPOTh SHTPOIHIO, XaoC U TIEeHHue. A, 3Ha-
uut, — JKUTDb. MakcumanbHass OTKPBITOCTb ABJEHMUSA >KU3HU
MPOBUAYECKHU (A TAKXKE U HA OCHOBE YEJIOBEYECKOTO OIIBbITA, BBIC-
IMUX 3HAHUN) YJIOBJI€HA 330T€PUYECKUMU YUEHUAMH, B YaCTHO-
cTH, Teocodueln, rydboyaimum obpa3om Yuenuem Kusum -y
E.bnasarckoii, ®p. Jla [vio, Pepuxos. meerca B Buay Qpynga-
MEHTAJILHOE MOJOXEHNUE BCEX JPEBHEUIINX YYEHUU O MHOTO-
IUIAHOBOCTH MHUpa — MHoromMpuu, o HamInyu MHOOBITHSA, TOY-
Hee, MHpPA BOILUIOMIEHHOTO, IMPOSIBJIEHHOrO (OOBEKTUBHOIO) —
CEMEPUYHOTO, M HENPOABIEHHOrO (CyOBEKTHUBHOIO), TO €CThb
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mupa HMzeii — TpoudsHoro, a B 1ejioM — gecaTapuddoro [35].
ITocienHee BIOJIHE CO3BYYHO CPABHHUTEJBHO HEAABHEH Hjee B
006JIaCTH TEOPETUUYECKOH (PU3UKHU, YIOPHO pa3padaThIBaIOIIEi
Teopuio EquHOro B3amMoJeNcTBUsA, €CTECTBEHHO, IIOKa JIMIIb
Ha PU3NYECKOM ILIaHe, — njee usHadanabHoi 10-mEpHocTu npo-
CTpaHCTBa-BpeMeHM Hamell Bcenennoii. Ilo-Bugumomy, He ciy-
vaitHo, yto 10 (/lekama) — yncio coBepmieHHOE, KAaK CUYUTAIU
enié B ryobodaiinel JpeBHOCTH.

HTak, y’xe TOBOPIWIOCH O YPE3BBIYATHO HEOOXOAUMOM JUISI CH-
CTE€MBI PABHOBECHUH, TOYHEE — KBa3NpPaBHOBECUU, Oyb TO Bcs Bee-
JIEHHAs, 3BE3/JHbIE TAUIAKTUKU, IIJTAHETHBIE CUCTEMBI BOKPYT 3BE3]I,
camu 3BE3/IbI, IUTAHETHBIE TeJIa, YE€JOBEK, JKUBbIE OPIraHU3MbI U X
IPYIIIBI, COOOIIECTBA, PACTUTEIbHBIE M JXKUBbI€ KJIETKH, COCTa-
BJISTIONIYIE€ MIX MOJIEKYJIBI, OOPA3YIONIUE UX ATOMBI, 3JI€MEHTapHbIE
YaCTUIbI, HAKOHEI], PA3JUYHbIE, CBA3YIOIIE UX BCE, BOJHOBBIE
nponeccel. Ho, mpeskae Bcero, ycTOMYMBOCTh 0OOECIEYNBAETCS
AEeNCTBHEM CaMUX IPUPOJHBLIX 3aKOHOB, HEKOTOPYIO YaCTh KOTO-
PBIX YK€ ITO3HAJIO 4YeJOBeYecTBO. BosHOBOM ke mponecc B TOI
MJIM MTHOU CyOCTaHIMU (OTCIOAQ, K CIOBY, M IIUKJINYHOCTD, KaK €r0O
INPU3HAK) — HAISAHBIN IPUMEpP CTPEMJIEHUS K YCTOHUYUBOMY, BCE
cBA3bIBaONIEMy auHamu3My. Ha ym nmpuxozuT ob6pas 3men c eé
CUJIBHBIM 1 JOPKUM JBIKEHUEM-CUHYCOUION — «TyAa-CI0Jia», a B pe-
3yJIbTaTE — YBEPEHHOE «BIEPENL>.

MeMO6paHbI KJIETOK; KOXKYpa, CKOPJYIA IIJIOJ0B; KOKa Ha TeJe
YeJ0BEKA U JKUBOTHBIX; 3aCTBIBIIAsA, TBEPJAs KOpPA ILUIAHET; OMO-
cepa 3emnn, e€ armocdepa, MarHuTOChEPHI IUIAHET; CUAIOMAA
¢orochepa Connna, 38€31; HeBUAMMAad reanocdepa Hauel -
HeTHOMU cucteMmsbl, pa3 B 100 6osee ganékas, yem CosHIlE; raIo BO-
KPYT 3BE3JHBIX OCTPOBOBTAJIAKTUK; «COThI» Bcenennoi, ubu pé-
6pa 1 rpaHU — CKOIUIEHUS U CBEPXCKOIIJIEHUS TATaKTUK; HAKOHEI,
cama ¢usndeckas Bcesrennas B 06béMe CBOETO CBETOBOTO COOBI-
THUMHOTO TOPU30HTA. TaKOB OCHOBHOM, XOTA U HEIOJHLIA, Iepe-
YeHb Pa3HOMACHITAOHBIX CTPYKTYPHBIX IIPOCTPAHCTBEHHBIX 00pa-
30BaHMI, JOCTYIHBIX CETOJHS B30PYy YEJIOBEKA, €ro Ipudopam, B
TOM 4YHCJIE, U TeJeCKOomaM, KpoMe, KOHEYHO, CaMOro TOPU30HTA
Bcenennoii.

M Bcé 310 — 06010uKU, 9TO AEPKAT B paBHOBECUU (PAJH JIBIKE-
HUS BIIEPEN M B 3aBTPA) T€ WIN MHBbIE (PU3NUECKN (HO U HE TOJIb-
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KO (pu3nYecKu!) CBA3aHHBbIE COBOKYITHOCTHU 60JjIee MEJIKUX OOBEK-
TOB, COOpPAHHBIX B eIUHYIO cucteMy. Jlaxe kaxzaas opouTa riaHe-
THI (2 TaK;Ke OpPOUTAIb IEKTPOHA, €T0 «YPOBEHb» B ATOME) €CTh
OYepUYeHHAsI HEOECHBIM TEJIOM I'PAHHUIIA €r0 B3AaMMOOTHOIIECHUS C
IEHTPaIbHOM 3B€3/10H (ApOM) U JPYTUMU TEIAMU.

YnomsaHyTBI 6bUIN, ITTABHBIM, 00Pa30oM (PU3NUIECKHE IPAHUIDI,
O6MOJIOTHYECKUE PYOEKH, IIPU TOM, YTO JI0Oasg CUCTEMA Ha IIPO-
SBJIEHHOM IUIaHEe (BKJIIOYasg M TOHKOMAaTE€PHUAJIbHBIN), C OJHOMU
CTOPOHBI — NOALPHA, C APYTON — mpouuna, a €1é TOUHEE — ceMepur-
na. IlpuuéM, yeThpIpe HUBIMIMNX ACIHEKTA, YPOBHSA (B YEJIOBEKE —
NPUHINIA; (PU3NIECKOE TEJIO, CTPOTO TOBOPs, HE €CThb IPUH-
IIUI) — TIIEHHBI, TPU BBICHINX — B€YHBbI. YeTbIpe HU3MMX IJIaHA —
9TO (PU3UYECKUH, aCTPAJbHBIN, IPAHUYECKO-KAMUYECKUI, KaMa-
MaHac (HU3MMHA MaHAC), a TPUA BeICIIUX — Manac (Bbicmmii Ma-
Hac), byaaxuueckuil 1 ATMHUUYeCKUi, peACTaBICHHBINA 0CO00M
«aypU4ecKoi» 06009Koi. «Co3HaHME KaK TAKOBOE, 3aPOK/IAET-
ca MeXJy KaMoil u MmaHacoM. AtMma-bynaxu neiictsyer 60sbine B
aToMax Teja, 6anulax, MUKPOOaxX M T.J., YEM B CAMOM Y€JIOBE-
Ke»[35].

«MHOTOCIOMHOCTD» KOKJOTO OOBEKTA (SABJIECHUS), IIPEIIOIa-
raionas pasjnyHOEe YyTOHYEHHE €Tr0 MaTe€PUATbHOCTH, YCUJIU-
Balolleecs Ha BCE 6oJiee BBICOKUX IIAHAX, TI€ MHOI'O BbIIIE BU-
O6panuu, JaéT BO3MOXKHOCTb OOBEKTY COOOIATHCA CO BCEMH
CKOJIb YTOJTHO JAJ€KUMU IMOJOOHBIMU €My TeJaMH, 60 CKOpPO-
CTH pacupoCTpaHEHUs NH(OPMAIIIN, HAZO AyMATh, YOBICTPSIOT-
ca 10 6€CKOHEYHOU B HamboJjiee TOHKHUX, IPeleJbHO Ipo3pad-
HBIX 00O0JI0OYKAX, €r0 OKPYKAIOMUX (MJIN €rO COCTABJISIONINX).
ITO-TO U 06ECIEYNBAET MAKCUMAIbHYIO OTKPBITOCTh MUPY, B3a-
HMOCBSI3aHHOCTb C HUM (BIUIOTH JJO MTHOBEHHOW), IIOTOMY ra-
PaHTUPYET YCTOMIUBOCTD, «)KM3Hb BEUHYIO», HE TOJBKO OT BO-
IJIOMIEHNs K BOIUIOIIEHUIO B TEKyllel MaHBaHTape, HO U Ipo-
aBiaeHue Mupos nocue Ilpanaii. M kxu3Hb, O6BITH MOXKET, pa3Bo-
pauuBaeTcs B gecaTupuuHom mupe. Tak uro becnipenenbHOCTbD,
110 CyTH, cJeAyeT u3 MHoroMlMpHOCTH, Iie KaxKAblil MUP K TOMY
ke u MHOromEpen (o yém nposugueckn onucano /J[.AHapeeBbIM
B ero «Poze Mupa»).

ITo06HBII NPUHIMII JIEKUT B OCHOBE OPraHU3AIUU BCETO
KocMmoca, B TOM 4mciie — yegoBeKa, cJeys BeJTIKOMY 3aKOHy AHa-
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Joruy, napsimemy B BUaumMoil u Hesugumoit [Ipupoge!. Ipucyt-
CTBHE OIPeAeTEHHBIX O(POPMIEHHBIX NIU €1€ He 0O(POPMIEHHBIX
0060JI09€K, TPAHUI], OOEPEraIIUX JAHHYIO CTPYKTYpPY, AAIONIYIO
BO3MOKHOCTb €{i BBIKUTH U Pa3BUBATBLCS BKYIE C OCTAJIBHBIMU,
HAOII0AaeTCsA U MOAPA3yMEBAETCS BCIOAY — HA BCEX MacIITabax 1
ypoBHsX Bcenennoii. HanpuMep, Tak HaszbiBaeMas «TEMHasA» , WA
«CKpBITasi», Macca BceleHHON, AECATUKPATHO NpEBBINIAIONas
CBETAIYIOCS (PU3NYECKYIO; TaliHy €€ yuéHble emé He pazragan. 1
IIOTOMY, YTO HE IPUHSIN IOKA KOHIENIMIO pasHoMamepuarsuolx
MUPOB. A U3-32 TOTO, YTO Cyryb6o (puU3MYeCcKoe CIUIIKOM ILIOTHO
IO CPABHEHUIO C XU3HBIO, KOTOPAs B JJEUCTBUTEIBHOCTH €CTh Ca-
Ma bo)kecTBEHHOCTD, )KU3HB JOJKHA IMETh IOCPEIHUKA — aCTPaJ.
YacTo Ha3BIBAIOT «CEMB TEJ»» — (PU3NUECKOe, 3(PUPHOE, ACTPATD-
HO€, MEHTAJIBHOE, OYAIXNUECKOE U ATMUUIECKOE.

Ho «umenno ATMaH, ceii BBICIINI IyX B 4€JIOBEKE, M HA3bIBACT-
cda, B couetanuu ¢ byaaxu n Manacom, Bepxueit Tpuazgoii, nim
Tpouneii <...> Tpuazna aTa, BMecTe CO CBOMMU YETBIPbMS HU3IIN-
MU YeJOBEYECKUMMH NPUHIMIIAMU, OKyTaHA AYPUYECKOU 006010Y-
KOI1 (37ech Kak 1 Be3je noauépkuyro A.H.), kak xeaTok sina (6y-
Ay SMOPUOH) — GEJIKOM M CKOpJynou. biarogaps Tomy Bbic-
HIME CYIECTBA C MHBIX IJIAHOB BOCIIPUHUMAIOT KaX/[0T0 YeJIOBEKa
KaK OBaJIbHYIO cdepy, 6ojee MIM MeHee CcHUgiomyo» [35,
c. 204-205]. YkaspiBaeTcsi, YTO UMEETCSI abOCOJMIOTHOE COOTBET-
CTBHE MEXJIY POXIAEHUEM KOCMOCAa, MHpa, IUIAHETAPHOTO Cylie-
ctBa. B Ilypanax usioxkeHa sk30TepruyecKast aLIETOPUSL O POXKe-
HuM bpaxmsl (aBynosoro) [n6o mup noasiper| B Muposom fAitre
- Xupanbsrap6xe, OKpy>KEHHOM 7-10 30HAMH (IUIAHAMHU ), KOTOPBIE
B MUpe (POPMBI U MATEPUU CTAHOBATCS 7-10 n 14-10 1oxamu. Wnpy-
CBhI C HE3aaMATHBIX BPEMEH yIoaobasaan yrpody Bcerennoii u
COJIHEYHYIO yTPOOY sKeHCKOI MaTke. Kak a30Tepusm B cBO€i KOC-
MOTOHUY HACYUTBIBACT 110 7 BHYTPEHHUX U BHEIIHUX CJIOEB, TAK U
(pusnosorus ykassiBaeT Ha 7 COACPIKUMBIX MATKU, COBEPIICHHO
HE IOI03peBasi, YTO OHHU CyThb KOIMS TOTO, YTO IPOUCXOJUT B
Yrpobe Becenennoii [35].

TCm. B «[enbduce» pybpuky «CtpaHa AHanorms» Jlapbl AHr (AkumoBa H.H.):
CtpaHa AHanorusa — cTpaHa cornacus (Ne 3(23)/2002. C. 85); CtpaHa AHanorus — ot
nnasmMbl kK ncesgonnasmoguio (Ne 4(24)/2000. C. 62); B uapcTBe B3pbIBOB
(Ne4(40),/2004. C 41)
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YTO K€ KaCaAeTCs 9yBCTB YEJIOBEKA, TO UX TOXKE 7, U OHU «COOT-
BETCTBYIOT JIIOOOH JPyroii CEeMEPUYHOCTH B IIPUPOJE U B HAC Ca-
Mux. Pusnuyecku, XOoTA M HE3PUMO, uYeJOBeueCKas aypuuecKas
060J104Ka <...> IMEET 7 CJI0E€B, TOYHO TAK K€, KAK KOCMHYECKOEe
MPOCTPAHCTBO U HaIl (PU3NYECKUH dnujepmMuc. ATO Ta caMasi ay-
pa, KOTOpas B 3aBUCUMOCTU OT HAIErO MEHTAJILHOTO U (pusmde-
CKOT'O COCTOSIHUSI YUCTOTBI UM CKBEPHBI, JJMOO OTKPBIBAET HAM
TOPHU30HTBI B MHBIE€ MUPBI, TUOO HAIVIyXO 3aKPBIBAET HAC OT BCETO,
KpoMe TpEXMepPHOro Mupa 3Toi Marepumn» [35, c. 216]. M cobcem
He cIy4daiiHo biaBaTckas ymoMuHaeT, 4TO Halla aypudeckas 000-
JI04YKa ecThb Hama «porochepar’.

Kax Tyt He 3ameTuTn: cnokorictsue porocpepnr Comnna odec-
MeYNBAET U CIIOKOMCTBUE TOHKOH 3€MHOI 000JI0YKN — MAarHUTOC-
(pepsbl, 3HAUNUT U TIOAEH; K TOMY K€ M MarHUTOC(Ep JPyrux Iuia-
HeT; 1 Tak Kaxjple 11 aet, 22 roxa, ~ 100 net — nepuopoB MUHHMY-
Ma B akTuBHOCTH COJIHIIE, COM3MEPHUMBIX IO JUIUTEJIbHOCTH C
JKU3HBIO 3eMIstH. O60109KaMu ayp, HAMH HE BUAUMBIMH, COOOIIA-
I0TCS, @ TO U COPUKACAIOTCS CaMble Pa3JINYHble OOBEKTHI MUPA.

Aypudeckast 060JI09Ka, Ha3bIBA€Masl TAKKE «aTMUUECKUM JIEMEH-
TOM>, «aypPHYECKUAM SIAIIOM», UCITYCKAIOIMAs «aypUIECKUI CBET» WM
«aypruecKuil uon)i», «OKpy;KaeT BCe TeJla; OH €CThb “aypa’, YTO IMa-
HUpPYET U3 HUX, OyJIb OHU KUBOTHBIMM, PACTEHUSMHU WIA MUHEpa-
JIOM. DTO CBET, BIJIMbIi1, HAIIPUMEP, BOKPYT MarHuToB» [35, c. 78]%

«Aypudeckas 060J109Ka BOCHPUHUMAET CBET ATMaHA U OCEHSIET
KOPOHY, OKpysKas rosioBy» [35, c. 82]. «Aypuueckoe siiio ects npe-
Jesl 4eJoBeKa, Kak XupaHbArapoxa [aypmyeckas obosodka Bce-
neHHoii] — npexen Kocmocar. «B kocMuueckoit aypuyeckoil 060-
JIOUKE COCpEJOTOUYEHA BCS KapMa nposBiaeHHoN Beenennoii». Kak
TeIepb He 33JlyMaThCs O CBA3U 3TOro npejena Kocmoca ¢ kocmosno-
IMYECKUM TOPU30OHTOM COOBITHI, OTMEPSIIONMM BO3pacT Bcenen-
HOH, Ha4MHas ¢ MOMeHTa bosbmoro Bapeisa? A 310, cormacHo co-
BPEMEHHBIM OIlEHKAM Y4€HbBIX, ~15-20 mupa. set. B cBA3u ¢ yem

1 O ceMepuyHbIX COOTBETCTBUSAX B MPUPOLE Ha NMpuMepe Tes YenoBeka (OT NIoTHO-
ro 4o ToHKuUx), Bronorudeckon knetku, anua, dusndeckoro ConHua, ocobeHHo-
ctert CONHeYHoOM cMcTeMbl CM. B pyOpuke aBTopa «CTpaHa AHanorns» B «Jensdu-
ce» N2 2(30)/2002.

2 Tak, Hawa [lanaktuka (a, 3HA4YUT, U OCTanbHbIE) UMEIOT MPOTAXEHHbIE rano
KECTKOro M3My4YeHWs, BEPOATHO, CBA3aHHOIO CO «CKPbITOM» MacCOU.
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YMECTHO BCIIOMHHTB, YTO Hama (usnyeckas Bcenennas, B pam-
KaX HBIHEITHUX HAyYHBIX KOHIIENIUHI, MOKET PaCCMaTPUBATBCS, €
OJIHOU CTOPOHBDI, Kak ITpaHauo3Has YépHaa JpIpa, kK TOMY ke BCEé
ObICTpee U OBICTPEE PACHIMPSIOMAACT OT MOMEHTA CUHTYJISIPHO-
CTH, a C PYTOH — Ha ciejylomeM aTane, Kak benas [Ipipa, To ecth
HE TOJIbKO BCE mnoromamomas (Tak AeicTByeT J060i CTOK), HO U
CIIOCOOHAs OBITH UCTOKOM, HAa4aJIOM 4eTo-To HOBOTO (cM. Ilpuito-
xenue I, a Takxe crarpio aBropa B «/lenbduce» Ne 4(28) / 2001,
¢.53). 910, KCTaTU, BIIOJHE COMIACYETCS C 330TEPUUECKUM IIPEJICTa-
BJE€HHEM O BpeMeHax nposasiaeHHol sKusuu — ManBaTapax — u o
nepuojax e¢ «ceéproiBanus» — [Ipanaiiax. Maea cymecrsoBanus
Bcenennoii kak benoit JIbipbl cosByuna yuenuam BocToka o naam-
yun y Becenennoii Toit Aypudaeckoit O6on0uku (Muposoro fiina),
13 KOTOPOW 3MAHUPYIOT aypuueckue (pIIOUbl, ABJIFIOMMECH CO-
yeTtaHueM npuHnunos Benukoit Kusum n Beaukoit Boum.
E.Il.braBarckas 3ameuaeT, 4yTo aypuueckuil Iouja dYeroBeKa
«3MAHHUPYET U3 IIa3 U PYK, KOIJIa €r0 HAIIPABJIAET BOJIS OIIEPATO-
pa» [35]. MoxHO ckazatb, yTO 32 HeBUAUMON Aypudeckoir O60-
JIOYKOI BOKPYT puandeckoii BcesleHHOM (1 3TO €CTh TO, YTO UMe-
HYETCs 110 HalleMy HEBEXKECTBY «TEMHOI» MaTepHei), KOHEYHO
ke, TOJKHA cToATh Boss Besmkoro Oneparopa-Tsopia. M kak n3
IVTa3 U PyK YesJIOoBeKa IPU CO3UTAHUM UCXOAAT OJarue U CUJIbHBbIE
SMAHAIIUH, HAIIPABJSIONINE JEHCTBO, TaK C BBICIINX IUIAHOB MU-
PO3/aHUsI HUCXOZAAT Jy4€HOCHBbIE IIOTOKM dHEPruii, ¢poxarmye-
CKM€ UCKPBI UAEH. «AyprdecKuil PIons eCTb KOPPETAIUs amomos
Ha BBICIIEM IIAHE U HUCXOXAECHUE HAa HU3IINKA B BUJE HEOIyTH-
MBIX M HE3PUMBIX IJIACTUYECKUX CyOCTAHLMI, MOPOXKIAEHHBIX U
HaITpaBJgeMBIX CKpPBITOIO Boseo».

O Towm, uTo cBbimie ycTpeMisiorcss Hekue JIYUU (roBopum Tak
32 HEMMEHHUEM JIPYTUX TEPMUHOB), HEPEJKO MOKHO HAHTH B TEK-
crax «Taiinoit JlokTpunbl», Yuenusa sKuBoil 9TUKN U UX pasbiac-
HeHusax. [lpuseném, comracuo biasarckoit, onars xe u3 [35] npu-
Mepbl, HAITOMHUB:

«Atma-bypnxu-Manac [Beicias Tpuana] B uesoBeke oTBe4aoT
TpéM Jlorocam [3akonam]| B Kocmoce. OHI HE TOJBKO COOTBET-
CTBYIOT, HO ABJIAIOTCA uaaydeHreMm u3 Kocmoca B MUKpOKOCMOC.
Tpetnii Jloroc, Maxar [Bemukunii Pasym], cranoBuTcsa Manacom B
yejoBeke, n60 MaHac ecTh JHMIIb WHIUBUIYATU3UPOBAHHBIN
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Maxar, Kak MHIMBUyaJIM3MPOBAHLI COJIHEYHBIE JIYIU B TeJax, UX
noromanux <...> MaxaT, MOXHO CKa3aTb, OIUIOJJOTBOPSET, U
caeacTeueM sBasgeTca Manac». Ham Manac ectsb aya Muposoii Jly-
mm 1 npu Ilpanaiie BrsiruBaeTcsa B He€é 0OOpATHO; OH, BO3MOXKHO,
ecTb Hu3mMuii MaHac Ilapabpaxmana nposisieHHol BeeneHHOI.

«Bpicmee Jro, BOMIOMAACH, UCIYCKAET Ay4 — HU3NIEE Jro».

«Muccust Bpicmiero Jro — MCHOYCTUTDL JYY, JOJKEHCTBYIOIIMI
CTaTh Aymoii pe6éHka». Tak, Aro BOIIIOMAETCA B THICAYE TEJ, Oepst
Ha cebs IpexXy U OTBETCTBEHHOCTD 3a Kaxkaoe Teso. [Tpu xaxgom
BOIUTOIEHNU U3JTyYAE€TCA HOBDBIH JIV4, TEM HE MEHEE, 3TO BCE TOT XKe
Jy4 B CYIHOCTH cBoeli <...> ILmamsa Beuno. Ot Ilnamenn Boiciiero
Iro BO3ropaeTcs HU3IIEE, a OT HETO — HU3IINUHI MPOBOAHMK M T. J[.».

«ITone cosnanus BpICHIETO ITO [MHAUBUAYATHBHOCTU — 3TOTO
BEYHOTO CTPAJaiblia, MO0 MMEHHO Ha HEM 3aredarieBaeTcs ab-
CTPAKTHOE CO3HAHME BBICIIETO JHYHOI'O CO3HAHMS| HUKOI/A HE
OTPAXKAETCS B aCTPAIBHOM CBETE», NOO OH HAXOJUTCS Ha CJIMII-
KOM Hu3KOM I1u1aHe. Ot Bbiciiero Manaca (Kak U OT HU3IIEro Ma-
Haca) BIEYATICHUS MOJYJaeT aypudeckass 000J0YKa; B TEUCHUE
JKM3HU 9eJOBEKA JYXOBHOE €CTECTBO 3aredaTaeBaeTcs (B KapMu-
YeCKHX IeJISIX) Ha Hell, CoeJUHAeTC s ocjie cMepTu ¢ BeesreHckum
Pazymom, oxknpas aHs, Koraa Iro AOJKHO BOILIOTUTHCS BHOBb.
Boruromasich, 0OHO ucHyckaeT Jiyd (KOTOPBIA U €CTh OHO CaMO) B
HOBYIO JITYHOCTDb U B HEH CTPajaeT — B CAMOCO3HAHUU, CJIOKEH-
HBIM UM CBOUM K€ HAKOIUIEHHBIM B BOIUIOMIEHUSX OHbITE. Jr0 B
CBOUX IMKJIAX NEPEBOILIOMEHUN CTAHOBUTCS BCE Gosiee u bosee
UHAUBUYyIN3UPOBAaHHBIM. «Hucxonas ma mman muddgepennn-
anuu (IWIOTHBINA. — A.H.), BpIcIIee DT0 3MAHUPYET JIy4, KOTOPBII
MOXET NPOSABUTHCS JIUIIb YEPE3 INYHOCTD, yxKe AuddepeHIupo-
BaBIIyoCcs. YacThb 3TOTO Jiyya — HU3MIMI MaHAC — MOXKET B TEUEHHUE
JKA3HU TAK KPUCTALIN30BATLCA U CJIUTHCSA C KAMOM, YTO OCTAHET-
€ ACCMMUJIMPOBAHHBLIM C MaTE€PUEN...».

Aypuueckas 060J109Ka, Kak CKa3aHO y bilaBarckoii, ectb nepe-
JATYUK OT MHMBUYAIbHBIX KU3HEN K BEYHOIH, OT NEPUOANYECKUX
JKU3HEH (IIpaHbl) K )KU3HU BeYHOU (JukuBe). Boja BHyTpH ry0KH MO-
JKeT OBbITb yIIo1061eHa TpaHe, BoBHE — JukuBe. [Ipana — aprokymuii
IMPUHIII KU3HU (BBIHBTE TYOKY M3 BOJbI, 1 OHA BBICOXHET — 3TO
cmepTs). Ilpana u aypudeckasi 060109Ka, B CYIIHOCTH, OJHO U TO
JKe, U, KaK JUKMBA, OHA eCThb TO ke, uTo U Bcemupnoe boxkecTtso.
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«Aypuueckasg 000JOYKa €CThb BOCIPHEMHHK BCEX KAaPMHYECKUX
npuduH 1 gpoTorpadupyeT Bc€, CIOBHO CBETOUYYBCTBUTEIbHAS TLIA-
ctuHka». IIpu poxaeHnn ona coBepuieHHO umcTad. «Bompoc B
TOM, KaKOI MaHaC OYA€T OKpaIINBaTh €€ Ha CEAbMOM IOy SKU3HU».
IIpuBeném psig HUTAT U MBICIEH, M3JI0KEHHBIX B [35] 1 yTOUHSIO-
IMUX HEKOTopble MecTa B «Taiinoit JlokTpune». JTO, KaK KaxKeTcs
aBTOPY, ITOMOXET IPOJUTH CBET HA BOIIPOC O BO3MOKHOM YHUBEp-
CaJIbHOM Mexanusme nepedaiu un@opmayuu ¢ BbICIINAX IUIAHOB MUPO3-
JIAHUsI BHU3, B MUP ILUIOTHBIH, pusnaeckuii. ITpuseném emeé ogHo BbI-
ckaspiBanue [35, c. 211], oruactu nosTopsiomee npexuue: «Cpepx-
AyxoBHO U (pusmdecku — cu 10, To ectb 3 — Ha CyOBEKTUBHOM U He-
MOCTYKAMOM IUIaHE, 7 — Ha OOBEKTUBHOM <...> MOIIb CO3UIAIONIETO
meopuecmea IPeGHIBACT <...> B CHHTE3€ 7-MU (U, W AYUel...».
Mpicab o Teopamewm Jlyde, B ToMm uncie u latakTudeckom, yxe
nssnoxkeHHast (cM. pasgenst 11, 17), ¢ Touku 3peHust aBTopa, Kak
Pa3 1 HaXOJUT ONOPY B TEOCO(PCKOI KOHIENINHU, A TOYHEE, — €10
HaBessHA. 1 XOTd, Kak CKa3aHO, «HU KOCMHYECKHE IUTaHBI Cyo-
CTAHIIMU, HU Jla)Ke YeJOoBedYeCKre IPUHIUILI (3a MCKIIUYEHNEM
HU3IIETO MAaTEPHUAILHOIO ILUIAHA, WIX MUPA, U (PU3UIECKOTO Te-
JIa, KOTOPBIA HE €CTh IPUHIIUI) Heawv3s nomecmums 6 IIpocmpan-
¢m60 u Bpema niu npeCTaBUTh TPeObIBAIONUMU B HUX» [35], Tem
He MeHee, C Hallell TOuku 3peHus, npasuwio «Jlyua», To ecTb xa-
CKadH020 OMOBPaNcenus, ompaxcenus 824y0b MATEPUH C IIEJIbIO IIpe-
TBOpeHHusA u odopmwireHus Maen Ha myTw oT BBICHIMX IUIAHOB K
HUBIINM, 3TO IPaBUJIO JIOJLKHO IIPEAIIOIaraTb, KOHEYHO Xe, eH-
HyIO OCHOBY. Ha Heé yka3pIBalOT T€ 3aKOHbBI, KOTOpPbIE Ha (pu3nYe-
CKOM IUIaHE YK€ YCTAaHOBJIEHBI: IIOBEJIEHUE CBETOBBIX Jydeld, BOJI-
HOBBIX IIPOLIECCOB (a BeJ[b BCE IPOHNU3AHO BUOPAIIUAMU), IIOTOY-
Hble, Buxpesble saBaeHUsA. Crona, 6€3yCTOBHO, OTHOCSTCS BCEOO-
muye npaBmwiIa GOPpMUPOBAHMS KAayCTUK, Pa3HOOOpa3HbIe (POKyCH-
POBKU BHYTPH BOJTHOBBIX PPOHTOB. M, BO3MOXKHO, HE UTPAET pe-
MIAIOINEH, MPUHIMIINAJIBHOM POJIM caMa CpeJa, Iie YTO-T00 Ipo-
ncxoaut. Bo Bcex 7-Mu «CII0sIX» MPOSIBICHUS XapaKTep AeCTBUS
CHJI-Tyded, O-BUJUMOMY, OJAMHAKOB. A 3HAYUT, TaK WIM HMHA4e
CIIpABEJUIMBBI «CHU3Y JOBEPXY» 3aKOHBI (POpPMOOOpa30OBaAHUS,
IIOMMEHOBAHHbIE HAMM «3aKOHAaMH KOpHs». Tem OGoiee, 4To

«ngpMa CYIIECTBYET HA PA3JIMYHDbIX ILJIAHAX, W QQOQMI)I OAHOIO

ITaHA MOTYT OBITh 6€C)OPMEHHBIMU JUIA OOUTATENEH JIPYTOro.
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KocmokpaTops! cTposT Ha manax B boxkecrsennom Pazyme, Bu-
JUMBIX UM, HO He HaM. IlpuHnun orpannduenus u ectb ®Popma;
BoxecTBenHbIi 3aKOH, TPOABIEHHDBIA B KOCMUUYECKOU MaTepuUH,
KOTOpasi B CYIIHOCTU CBOEH GecmpenesnbHa. Aypudyeckoe SIUI0
€CTb IpeJeN YeI0BeKa, Kak XupaHbsarapoxa — npegen Kocmoca
<...> “Boo6pasutp’ 4TO- IGO0 — 3HAYUT, CO3/[ATh YCTOUYIHUBYIO MO-
JleJIb JKEJIAEMOro, COBEPIIEHHYIO BO BCeX JeTanax. Torga B jpeit-
CTBHE IPUBOAUTCS BOJIA, U (pOpMa IEPEHOCUTCS €10 B OOBEKTUB-
HBIN Mup...» [35, c. 82].

IJrta nurara noscuseT, 4ytTo ectb POPMA; BakxHa HE TOJIBKO
3K30TEepUYECKas, HO M 330T€PUIECKas KATETOPHs, IOCTUTAEMAsT
Hallell OOBIAEHHOM JIOTMKOM: KaXKABLIA ILIaH MUPO3JAHUSL (co
CBOEH CTENEHBIO MATEPUATBLHOCTH, CBOUM IIPOCTPAHCTBOM,
CBOUM BPEMEHEM, KOTOPOTO, KCTATH, MOXET U He OBITb) CylIle-
CTBYET peaJbHO JIMIIb JJIsi OOUTATeIell JAHHOTO CJI0s (IIpaBja,
HMHOT/A MOKHO «3aIVISIABIBATE» U B COCEQHUE); YTOOBI CYyI[ECTBO-
BAaTb HA TOM HJIY HHOM YPOBHE, IOHATHO, HEOOXOANMO UMETh He-
KOTOpPbIE€ CBOU OTPaHHYHTETbHBIE 3aKOHDI, HAIIPUMED, TO, YTO
MBI I Ha3bIBA€M Ha JIIOJCKOM IUTAaHE COOCTBEHHO (POPMOIL; IuILe-
3peHue e€ HeJOCTYIIHO YacTO U «COCEAsIM», TeM OoJiee, «dyxKa-
KaM», YbM OPTAHBI BOCHPUATUSA (YyBCTBA) CIAYKAT aAANTALUU
JUIIb B COOCTBEHHON cdepe NpeObIBaHUS, B CBOEH «HHIIE».
CunuTaercss B BOCTOYHON JOKTPHUHE, YTO MAHACHUIECKOE TEJIO
(MaitssBupyna), 6yayun 3UpPHO, AYXOBHO, OTIMYAETCS OT ac-
TPAJIBHOTO TeJa M IPOXOAUT Bezje OecrnpenarcTBeHHo. Jpyru-
MU CJOBAMH — JUIsI TOHYAWIIEH CyOCTaHIMHU, KOEH SABIAETCS
MBICJIb, HET IIpETpaj.

ITonAaTHO, YTO Y€M TOHBIIE CYOCTAHIIMSA, TEM OHA IOJBILKHEE
BO BCEM — B CBOMX COOCTBEHHBIX (pOpPMaxX, CKOPOCTAX UX IepeMe-
ImeHus, B nepegade nHGOPMAIUK, SHEPTUUA Ha CBOUX YPOBHSAX. B
IJIOTHOM MUpe BC€ «Tskesnee». On njan Ham [Ipuponoii aug ncnnr-
TAaHUH JyXa — CaMOU TOHKOW CyOCTAHIIMM MHpPA, 3aKOBAHHOH Ha
3emiie B 6pOHIO rpydOi MaTEPUH, JUIS 3aKAIKU AyXa, IS IUI(OB-
K1 co3HaHusd. M, HaBepHOE, TO3TOMY «B T€UEHUE KU3HU U€JIOBE-
Ka €ro TeJIO KEJAHUN [acTpaTbHOE] HE NUMEET TAKOH ke (POpPMBI,
KaK €ro IUIOTHOE U XU3HEHHbIe Tena. OHO NPUHUMAET TaKYIO
¢opmy nocse cmepTu. B Tedyenue ke JKM3HU OHO UMEET BHUJL CBeE-
TSAIIETOCS] OBAJIA, KOTOPBIM B Yachl OOJPCTBOBAHUS ITOJTHOCTBIO
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Puc. 19.2. K npuHumMny 3BoMoLMM HOPMbI B KaxXA0M NPUPOAHOM CUCTEMe
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OKpYXXaeT IUIOTHOE TeJIO, KaK OEJOK B SHIle OKPYKAeT XKEeITOK
(puc. 19.1). Ono BbIIAaéTCA 32 Mpeaesnl IIOTHOrO Tena Ha 30-40
cM. B aTOoM Tese jkenaHuil ecTh HECKOIBKO IIEHTPOB BOCIIPUATHS
ToHKUX MUPOB, HO Y OFPOMHOTO OOJIBIIMHCTBA JIOAEH OHU HAXO-
JSATCA B JPEMITIONIEM COCTOAHUU <...> B nanéxom 6yaymem uenone-
YeCKOE TEeJIO XKEeJTAHUN Oy/IeT TaK jKe OIpeeéHHO OPraHU30BaHO,
KaK U XKU3HEHHOE U IUIOTHOe Teso. Korjga Mbl gocTurHeM aToit
CTaJMH, MBI BCE CMOXeEM (PYHKIIMOHHPOBATH B TEJIE XKETAHUN TaK
JKe, Kak cefiyac Mbl (DyHKIIMOHUPYEM B IUIOTHOM TeJIe, SIBJISIONEM-
Cs CTApPEUINM U JIy4Ille BCEX OPTAaHM30BAHHBIM U3 BCEX TEJI YeJI0-
BEKa, B TO BpeMs KaK TeJIO KeJaHUs (10 CTEeHN O(OPMIEHHO-
CTH) SIBJISIETCSI CAMBIM MOJIOABIM» [17, u. 1],

W MBI NpUXOUM K BBIBOJY, UTO BCSKas sAilieodbpa3Has popma
OoTpakaeT OoIpeAeJTEHHYIO MOJTOAOCTDb CUCTEMBI (MUp — u3 Mupo-
Boro Siima, fAiI0 - Hpexae-Taku KypUIbl), KOTOpasl 3aTeM
YCJIOXKHSAETCS 6J1arojaps CBsI3U C BBICIINM MUPOM, pa3pacTéTcs
B MOZ00ME APEBOBUIAHON CTPYKTYPHI C MUTAIONINMU €€ (prramu-
KOHEYHOCTSMU, IIENKO MPOHUKAOIUMHI B Cpesy OOMTAHUS U pe-
IM3YIOMIMHU ceTeBor nmpuHImI. «OT camoro Havarxa Kpyra [IV Ino-
6yca, ¢pusnueckoro] Bcé B Ilpupoae crpeMuTcs cTaTh 4eaoBe-
koM <...> IlpoaBum:keHue B mocjiesoBaTEJIbHOM MNOpPSJKE CY-
MIECTB <...> 3aKJI0YAETCA B BO3PACTAIOMIEN TOXK/IECTBEHHOCTU B

! Ha puc. 19.2 aBTOp NOMbITaNCs cxemMaTnyecku NpeacTaBuTb HEKUA OBLLMI NPUHLMM
SBontoUMM HOPMbI Ha MPOTSXKEHUM MaHBaHTapbl — 3Tana 6oApPCTBOBaHWSA, LENCTBUS,
Bbigoxa, paclwumpenus, onddepeHumnaLmm, MoXHO CKa3aTb — POXOEHNS, CO3peBaHNA U
NNOAOHOLLEHMA paKTana «AepeBo»; cnaLLee 4O CPOKa 3epPHO B NMO4YBE, HO He MEPTBOE,
a XuBoe, 3peloLLiee ~ 370 B Mpanare. B MaHBaHTape MOXHO yBWAETb BCErAa TPU OCHOB-
Hble cTagmn. Hambonee paHHss (Monogas) dasa passutus — Habyxalollee cems, To
ectb OBAJ1 — paBHoBecHas urypa. OHa npespatlaetcs Bo GPAKTAJI, KOHTyp KoTOpo-
ro TOXe OBas, HO 34ech yXXe O0/bLWMe MacWTabbl U APeBOBUAHAS, APOOHAs BHYTPEH-
HAS CTPYKTYpa. TO MaKCUMyM anddepeHumaumn. NossneHne nnofoB — TpeTbs dasa,
OnsiTb MaBEHCTBYET OBa CO CBOEIN KHETNIEHHOM» CeMEHHOW CepALEeBMHON (Kak ecnu Obi
3T0 ObINO «3epHO Ayxa»). CrHMBaOLWAn MAKOTb M0Ma, YXOAALWAs B MOYBY, «MOAKap-
MAMBatoLLas» e€ — CNIOBHO THeHHas du3snyeckas obonoyka, Kak 1 BCs YeTBepumLLa HU3-
LUMX MI1aHOB MPOSIBNEHWS.

/TaK, B MONOAOCTM U CTapOCTM CUCTEMA YPaBHOBELLIEHa B CBOEN OCHOBHOM thopMe, 60-
Nlee CTaTUYHa W LLenocTHa. ToNbKO Ha cepefivHe XXKM3HEHHOro NyTW oHa OypHO pa3BuBa-
eTCsl, BETBUTCSA, HaNnaxwmBas HeOOXOAMMBIV KOHTAKT C OKpy>KatoLwmM, Oyayym Hanbonee
OTKpbITOM. EE Tena — manyeckoe 1 NPUMBbIKAIOLLME K HUM ~ 3TO CTPYKTYpbl BETBIEHUS,
KoTopble MWL B NepcrnekTnee (Mo cTapoctv) Gonee OTYETNIMBO 3aMKHYTCS, CKOHLEH-
TPUPYIOTCA B CBOEM roflorpam4eckoM CKoske ~ nnoge, AUTATU, CTaB OBalbHbIMU.
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XKUBOH payHe, a CpeIu NO3BOHOYHBIX, B OCOOEHHOCTH, B YBEJIH-
YUBAIOLIEMCS CXOJCTBE ¢ uesoBekoMm» [36, c. 215]. Kak emé cka-
3aHo B «TaiiHoi1 JlIokTpuHE», OT KaMHSA — K PACTE€HUIO, )KMBOTHO-
My U yesnoBeky. Ho 3To He 3HauuT, 4TO YeJOBEK BO BCEU IIOJTHO-
T€ CBOUX 00O0JOUYEK-TTPUHIUIIOB IPOU3OIMET OT «00€3bIHbBI», OT
KMBOTHOTO: TaK 3BOJIOIMOHNPOBAJIA JIUIIb €TO BHENH S, TUIOT-
Has, ¢popma. M moTomy KaxAblid M3 HAC BBIVISJAT UMEHHO Kak
JAPEBO-PACTEHNUE, C KOPHAMU-HOTAMU, CTYMAIONUMU IO 3eMIe,
MOJBMKHBIMU BETBAMU-PYKAMHU KPOHBI M YAMBUTEJIBHBIM ILIO-
JO0M — AiIeo6pa3Holl, BOCHPUHUMAIONEH MHUpP, MBICJASAIIENA Tro-
noBoit. Koropad B To ke BpeMs sBJISETCA U CEMEHeM, Hebec-
HBIM, Ha HEM BOJIOCHI — KOPHU HEGECHDIE, a Ies, TYJOBHUIIE U KO-
HEYHOCTH — KOPHH 3€MHBIE.

k ok ook

HecmoTps Ha BeInKyo NOABIKHOCTD (pOPM HAa TOHKUX IUIAHAX
11 OTPOMHOE pa3HooOpasue Ha (PU3NYECKOM YPOBHE, JIOJKHBI Cy-
IECTBOBATb U HEKHE OOIMe IPHU3HAKH, CKPEIUIAIOINE TO, YTO
«IIPOM3PACTAET» HA BCEX IUIAHAX MUPOYCTpoiicTBa. JlomkHa ObITH
€luHas «II0YBa» — IUVIOJOPOJHBIN «U€PHO3€EM», 3AMETHBIN CKBO3b
JI000H «TyMaH» Kaxaoro cjaosi. Ha 3eMHO 1moYBe Mpou3pacTaioT
MHOT'0OOpA3HbIE TPABBI U JIEPEBbs, OETAIOT U BBIOT THE3/IA CaMble
HEIOXOKHE JIPYT Ha JPyra KUBble OpraHu3Mbl. Takoil Hencrouy-
MOU «IIOYBOW», ONOPOU-KOPMIIMIEN Ui Pa3sBUTUA, i1 KOH-
cTpyupoBaHUs (OopM, BUJUMBIX U HEBUJUMBIX HAMU, HABEPHOE,
CJIY>KHT TO, 9TO MbI Ha3biBaeM — UHMCJIA (TouHee — ux omnouwenus).
ITO NoIMHHBIE UHBapUaHTbI IIprpoab! Bo Bcex e€ 3akoHax, sABJle-
HUSIX, IIPOEKTAX, YPOBHSAX-IUTAHAX, IPOCTPAHCTBAX M BpPEMEHaX:
«...9UCJIO JI€KUT B OCHOBAHUU (POPMBI, U UUCJO YIPABISIET 3BY-
KoMm» [35, c. 198]; «... MoIp 4mces — B 3ByKax M, CJI€0BATEIbHO, B
coBax u 6ykBax» [35, c. 200].

He nmoToMy /i1 330T€pHKa Tak YIIOPHO HA3bIBAET B IIEPBYIO OYe-
pens uncia 3, 7, 10 mprMeHUTEIbHO KO BCeM ITPOSIBJICHHBIM JUIsI HAC
cepam ObITUA — HE TOJBKO 3PUMBIM, HO U He3puMbIM? Bujno, B
HUX MOIIHENIHNN KPENnéK BCel apXUTEKTOHUKHI 00BbeKTUBHOM Bee-
JIEHHOHI C €€ rpybo- 1 ”HOMaTepUaIbHbIMU (popmamu. K60 umncio n
reoMeTpHUs HEPACTOPKUMO CBSI3AHBI IIyOMHAMU MUPO3JaHUs — Te-
1ephb y>Ke HE TOJbKO «ITIOYBOM», a €€ «6a3aIbTaMU» U «TPaHUTAMH».
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M meT HHUYEro yAUBUTEILHOTI'O, YTO BIOJTHE 3€MHOU (reome-
TPUYECKUI, CTPYKTYpPHBII) 0Opa3 SANIIA siBasteTcst He MPOCTO
CHMMBOJIOM BCIKOM OOOJIOUKM U €€ HAIIOJHEHUS, HE TOJIbKO 3Ha-
KOM NIEPBOPOJHOM (pOPMBI, HO TaK:Ke M (PYHKITMOHAIBHOU CYyThIO
JIOOBIX 3BOTIOIUMOHUPYIOMUX (POPM HPOABIEHHOTO CEMEPUIHO-
ro MHUpa, BKJIIOYAS «HAPYKHYIO», HAUIPO3PAYHEUINYIO, OTHEH-
HYIO O0OJIOUKY, JUKTYIOIyI0 cBepxy BHU3 HMzeio u eé Borurome-
Hue, — Hegocsaraemoe AYPUUYECKOE }II/UILIO, Kak u «Koapno
“He mpectynu” Ha Kpalo nmposBjieHHOHI [Hedusuueckoii] Bce-
JieHHou» [35, c. 49].

CTaHOBUTCA NMOHATHBIM Ha INEPBBIN B3MIAJ YIUBUTEILHOE
CXOJICTBO, MPOJIEMOHCTPUPOBAHHOE HAMU, MEKJY OCOOEHHOCTS-
MM YCTPOUCTBA ITUYLErO ANIA, JIUIA YEJIOBEKA, CosiHEeUHOU CcU-
crembl. He BorutomaeT i1 3TO CBOM 3aMBICJIbI BEJIUKHN «aHTPO-
MHBIA NPUHIUIT» BeesenHol o co3annio uMmeHHo Yenosexa, aa-
OBl Yyepe3 HEro odpecTu CBOé camoco3HaHue? M He BbI3bIBAET He-
JIOyMEHME TAaKOE€ B HEHl PacloIOKEHUE IJIAaHETHBIX OpoUT (YpOB-
Hel, opouTaneil uau KBa3noOOoJI0U€eK), KOTopble /i 60s1ee BHY-
TPEHHUX OTOOPA’KAIOTCS BHEIIHMMH IIO 3aKOHAM KayCTUK U (o-
KJIBHBIX JUHUH (cM. pazgen 10), kak B onTHKe: Kakgash BHEIIHSS
opbuTa CJOBHO JIEMUT, BOCIPOU3BOJUT ONPE/EIEHHYIO BHYTPEH-
HIOIO, TEM CaMBbIM HaMeKasl Ha 6oJiee paHHee IPOUCXOXKIEHUE Ja-
JEKUX IUIAHET-TUTAHTOB IIO0 CPAaBHEHUIO C Oojee OJU3KUMH K
CoHITy IaHETAMU 3€MHOM I'PYIIIbL.

ITpuseném OB croBa E.I1.brasarckoii [35, c. 318]: «Aypuue-
CKO€ STII0 HEOOXOAUMO TIIATEIBHO U3y4aTh, BBUJY €TI0 IIPUPOJDI
U pazHoo6pa3Hbix ¢pyHknuil. Kak Xupanbsrapoxa — 3osoroe Upe-
Bo!, win fiino, — cogepxut B cebe bpaxmy, KOJIEKTUBHBIN CHM-
BOJI 7-Mu BeesteHckux CIUI, Tak U aypUdYecKoe S0 COAEPIKUT KaK
60KECTBEHHOTO, TAK U (PU3MUIECKOTO YeJOBEKA U HEIIOCPECTBEH-
HO CBSI3aHO C HUM. B cymHoCTH cBOEH, Kak CKa3aHO, OHO BEYHO; B
CBOUX JX€ HEINPECTAaHHBIX KOPPEJAIUAX OHO €CTh HEYTO BPOJIE

! BCMOMHMM 0 BceneHHow kak o YépHoW, a Takxxe benon [ibipe; 0 €€ yCKOpeHHOM pac-
LUMPEHNI, C HaLLIe TOHKM 3peHns, 0DYCIOBNEHHOM BUXPEBOI «PacKpyTKOM» MO 3aKOHY
«3010TON» NOrapUdMNYecKor CNMpanu, To ecTb HaNUYMA HeMpPeMEHHOro BpaLLeHus,
eLLé NpaKTNYecKM NPAMO He 0BHapy>KeHHOro, HO [OMyCKaBLLIErocs B CBOE Bpems pusm-
KoM-TeopeTnkoM .A.TamoBbIM (1904-1968), a HbiHe — B pamMKax NonynspHOM KOHLUen-
LMW «TOPCUOHHBIX» NONen.
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IEePIETYyM-MOOIJIE B TE€UYEHHE IIPOrPECCUPYIOIINX II€pEeBOILTONIE-
Huil Aro Ha 3Toi 3emue». M nanee: aypuyeckoe sSimo «CHaGxkaeT
4yeJIOBEKA ACTPAIbHOU (POPMOIL, BOKpPYT KOTOPOIL, o €€ ob6pasity,
¢dopmupyercs ¢pusnyeckas CyIHOCTD, — CIIEPBA KaK SMOPHOH, I10-
TOM KaK JJUTS U Y€JIOBEK, IPUYEM aCTPAJI PACTET HAPSALY C Y€IOBE-
YECKUM CYIECTBOM...».

Muposoe Aiiyo

Ceftuac yMeECTHO IPUBECTU BBIAEPAKKY U3 OOIEJOCTYITHOU 3H-
ukioneany «Mugsl HapogoB Mupa» [37], kacarouyocs: moHs-
THS «SIAI0 MUPOBOe» (A.M.), I «AiII0 KOCMUYecKoe», KaK MH-
(ponosTHUEeCcKOTO CMMBOJIA, €rO IK30TEPUUECKOTO CMbICcTa: «Bo
MHOTHX MH(POIO3TUYECKUX TPAJUNNAX U3BeCTeH obpas fA.m., n3
KOTOPOTO BO3HUKAET BcesleHHas mimm Hekast IepCcOHU(UIIPOBaH-
Hasl TBOpuecKasd cua: 6or-TBopern, KyJIbTypHBIN repoil-1eMuypr,
MHOT/[A — POJ| JIOACKOH (cp. KUT. [lans-2y, (poNIbKIOpHBIE MOTUBBI
POXKIEHHS YeJOBEKA U3 SiIa U NPEeBPaIleHUs S B YE€JTOBEKA).
Yaie Bcero BCTPEUYAOTCS MOTHUBBI IPOUCXOXKACHUS U3 BEPXHEH 1
HIDKHEH ooBUHOK .M. (rm siineo6pa3Hoil XaOTUYIeCKOH Mac-
ChbI) HEOA 1 3eMJIM MJIM COJIHIA (U3 JKEJTKA); BO MHOTUX CJIydasx
A.M. onmuchIBaeTCd Kak 30J0TO€, MHOT/IA €My NPUCYIIU U JApyrue
aTpUOYTHI COJHIIA...».

Mpr 3ameuaeM, uTo cooTHeceHue xearka ¢ CoyHneM B MUpoO-
JIOTUM BIIOJHE OPTaHUYHO, 3HAEM — 3aKOHOMEPHO, a caMo Mupo-
Boe S0 HenmpeMeHHO JIBYIIOIIOCHO, KAK JBOMCTBEHEH HAIl 3pU-
MBI 3¢MHOM MHUP M BOOOIIE — IIPOSIBJI€HHBIMH.

Koneuno, Haubosee sipkoe M BCECTOPOHHEE ONMCAHHUE IOHS-
s «Muposoe fiino» Mpl HaxoauM onsATsh ke y E.IL.braBarckoii B
«Taitnoit loktpune» [27] B onHONMMEHHOM pasjee:

«fino kak cBameHHas smb6ieMa BcTpedanock B Kocmoronun
KQKI0r0 Hapo/a Ha 3emIe M MIOYUTATOCh KaK 110 IPUYMHE CBOEH
(opMbI, Tak 1 B CUJITy 3aKJIIOYEHHOM B HEM TAlHbI; HAUMHAA C Ca-
MBIX PAHHUX YMCTBEHHBIX IPEACTABJIECHHUI YeJOBEKAa, OHO ObLIO
M3BECTHO KaK HanboJiee yJa4HO U300paKaloliee HA4auo U TAlHY
brrrusa. Ilocrenennoe passuThe HEBUIUMOTO 3apoJbIlla BHYTPHU
3aMKHYTOM CKOPJIYIIbI, BHYTPEHHUH Iporecc 6e3 KaKoro-mbo 3a-
METHOT'O BHEITHETO BMEIIATEIbCTBA CHJIbI, KOTOPBIA U3 CKPBITOTO
HUYMO TPOU3BOJUT AKTUBHOE Heumo, HE HYKAASICh HU B UEM, KPO-
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M€ TEIUIA; U IOCTENIEHHOE Pa3BUTHE 3TOTO 3apO/bllia B KOHKPET-
HOE XXHMBOE CYIECTBO, KOTOPOE PAa30HBAJIO CBOIO OGOJIOUKY', sIBJIsI-
SICh JUISl HAIIMX BHEITHUX YYBCTB KaK CAMO32aPO3K/JAIOIeecs: U CaMO
ce6s1 coTBOpHUBIIEE CYymECTBO <...> COKpOBEeHHOE YdeHue oObsic-
HsAET IPUYUHY 3TOTO NOYNUTAHUSA B CUMBOJIM3ME JOUCTOPUUYECKUX
pac. Brauane “Ilepponpuunna” He mmesna HasBanus. [lozgmee
OHa 3alevaTieNach B BOOOPAKEHNU MBICTUTEIE€H KaK BEUHO-HEBH-
aumast TanHctseHHas [Itnna, ponsiomasn Aiino (He xBa s TBops-
mux Jlyga HaBcTpeuy apyr apyry? — A.H.) B Xaoc, u aTo dAiino cra-
noBurcs Beenennoitr?. Orcioga bpama naseiBaercst Karaxanca, Jle-
6enem Bo Bpemenn u Ilpocrpancrse. Crabmu Jle6enem Beuno-
cru, bpama npu navane xkaxpoin MaxaManBaHTapbl KIaJET 30J10-
TO€ AiNo, n3obpaxalomeecs sesukuM Kpyrom, nmum O, uTo camo
1o cebe ABIAETCS CUMBOJIOM BeeneHHoIl n €€ chepuuecKux Tel.
<...> B erunerckom Puryase rosopurcs, uro Ced, bor Bpemenu u
3ewmm, nosoxui Aiino, nin Beenennylo, 3auatoe B yac Benauko-
ro Exuaoro, o6ragaomero /Isynagansaoo Crrowo®. Pa, mogo6Ho
bpawme, nzobpaxaerca passusaomumca B fditne Beenennoii <...>
dro Aitno Bemukoit kygaxraomeit Kypunpr, Aiinmo Ceba, koTopbIit
HUCXOAUT U3 Heba, IOJOOHO ACTPely».

' [lyMaeTcs, 4To aKT pa3pyLueHus obonoukm, Byoyym BnofHe ecTecTBEHHbIM 1 Heobxo-
LMMbIM, COBEPLIEHHO MPUBbLIYHBIM B MUPE MPeCcMbIKaoWMXCs, NTWL, pblib, a Takxke B
LapcTBe pacteHnn (Korga nonaeTcs niaoTHas KoXypa CEMeHU, 1 POCTOK HaYMHAET CBOM
nyTb K CBETY), MMeeT BOOBLLLE BENNKMIA COKPOBEHHbIA CMbICI Kak 3Hak BbIXOAa 3a fio-
Gyto 060N0YKy, B TOM 4KCIIe, 33 OKOBbI BUAMMOrO MUpa, pPoxaeHve (nocne cmepTy
WK, HaKOHeLL, MOCIe Lieni BOMJIOWEHW) B MHOBBITUK, «KaTamnyNbTUPOBaHUE» B TOHKO-
MaTepuanbHble NnacTbl Xu3Hu, faxe yxof, B MUpbl CybbekTMBHbIe (pr3nkm Obl ckasa-
NN — B 3HMeEpMEe), a B KOCMONOTMM — BbIXOL, 3@ FOPU3OHT COOLITUI, TO eCTb 3a CBETOBOM
Bapbep, MHaye roBops — OBMafeHNe CBEPXCBETOBLIMM CKOPOCTAMU. BoobLue pyLueHne
0005104KkM BCeraa ectb NPOHMKHOBEHME B COBEPLUEHHO ApYyroe MpoCTPaHCTBO, B UHOE
COCTOSIHME U B HOBOM 0BAMHYMM, aKTUBMU3aLUMA AMHAMUKM MOCHe CTaTUKK; 3TO Mbl Ha-
GniofaemM, KOraa nonaioTcst UKPUHKM, PacrycKaloTcs NoYKM, U3 ivdKa BbINon3aeT ryce-
HULa, a U3 KOKOHa BbinapxvBaeT 6abouka, 13 ceMeHU TAHEeTCS POCTOK. Torfa v BbIXOA,
3a cBeTOBOW Bapbep, Kak UTOr paclumpeHuns BceneHHol, HaBepHoe, 0bepHETCs poxe-
HMEM Yero-To COBEPLUEHHO HOBOMO M YPe3BbIHaNHO NOABMXHOIO. Kak 1 Bbixod 13 Ma-
TEPUHCKOrO YpeBa Npu POXKAEHWN B HaLLIeM MUpe.

2 Mo-BMANMOMY, 3TO O3HAYaeT, YTO Halla BceneHHas He MepBUYHA, a eCTb TBOpeHwue,
TouHee — «[uTay, kpbinatoro (3HaumT, HebecHoro) Jemuypra. KoHeqHo xe, 3To nepe-
KNMKAeTCs C TeOPeTNHeCKMMMN MOLENAMMN COBPEMEHHbIX YHEHbIX, B KOTOPbIX Pa3fnNyHbIX
BCE/EHHbIX MOXET ObITb BEJIMKOE MHOXECTBO, @ Mbl OOUTaeM B OLHOW U3 HUX.

3 Mbl BHOBb 00pallaem BHUMaHWe Ha Ty ABYeAMHYIO MPUPOAY MMPO3LaHus, KoTopast
BCIOAY NPUCYTCTBYET, M3Ha4anbHO 3anoXeHa 1 YacTo TakK UM MHaYe YNoMUHaeTCs.
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Cnenys nanee «Taiitnoil JlokTpuHe», ynomsiHeM, uto Aiino 6ur-
J10 tocBAmeHo Mauze, n moromy xpersl Erunra Hukorga He e
AUI. A TOYNUTAHUE ITUL] Y HEKOTOPBIX HAPOAOB OBLIO CTOJIb BEJIH-
KO, 4TO 30pOaCTpP B CBOUX HACTABJIEHUSAX 3AIIPETUI UX YOUKUCTBO.
MHOXeCTBO NOKOJEHNN BEPIJIO B IPOPUIIAHNE Yepe3 ITUIL U Ja-
xKe B ogomanmuto, ipenogannyio Opgeem, yausmum: «[Ipu Hexo-
TOPBIX YCJIOBUSIX MOXKHO PA3IVISAAETD B XKEITKE U OesKe sima To,
YTO POXKAEHHAS U3 HETO IITUIIA UCIIBITAIA ObI BOKPYT ce6s HAa IIPO-
TSKEHUU CBOEH KOPOTKOH KM3HU. JTO OKKYJIBTHOE HCKYCCTBO,
koTopoe 3000 seT Ha3ax TPeGOBAIO BeJIMYANIIEro 3HAHUS U Ca-
MBIX COKPOBEHHBIX M CIOKHEWUININX MATEMATHUYECKUX BBIYMCIIE-
HUI, N1AJI0 TENEPhb A0 MOCIEHEH CTENIEHN YHIKEHUS 1 BBIPOXK/Ie-
HUS; U B HACTOSAIIEE BPEMs JIMIIb CTapble KyXapKU U IIpeJcKa3aTe-
JI CyAOBI YUTAIOT CJOY>KAaHKAM B IIOUCKAX MyXel OyayInee 1o siud-
HOMY O€JIKYy B CTaKaHe».

Ho nmomumo toro, 4to SiIo y ApeBHUX CIYKUIO ITU(POM POxK-
JAIOMIETOCs U3 YpeBa, OHO 66110 cuMBOIoM JKu3au B beccmeprun
1 BeuHocTH — He MHAYe KaK 3HAKOM CBOECOOPA3HOMN «dCTaEeTHOMN
majaouku». ATo Aux (miu AHaX)%2 - erunerckoe fiino, koropoe
CTOUT BEPTUKAILHO, NOJJEPKUBaeMOe CBAMEHHbIM Tay. «fiino,
napsinee HaJ, MyMHEH — CUMBOJI HAJeX/ bl U obemanuss Broporo
Poxaenus; ayma nocie HEOOXOUMOTrO OYMINEHUs OyIeT MPeoObI-
BaThb B aTOoM fiinte beccmepTus, 4To6bI BHOBb POJUTBHCS U3 HETO
JUis HOBOI ku3HN Ha 3emue. M60 aTo Aiino, mo azoTepumyeckomy
yaeHuio, ectb /[aBavan, oourens biaxencrsa. Kpourareie Cxapa-
6eu — apyroi cumpou Toro xe. Kppuratas Cdepa ectsb nmb HHOH
By SAiina u nmeet To ke 3HaYeHue, 9To u Cxapadeii».

ITonyTHO O BO3MOXKHBIX IMTyOMHHBIX MPHUHIUIIAX OBOMAHTHUU:
C TOYKM 3PEHMUs, dTa APEBHAA HayKa € €€ criennuduIecknuM JeaoBe-
YECKMM OIBITOM MOIVIA KAK-TO YYUTBLIBATH MPOSIBJEHHE B COJEP-
JKMMOM fAlIa €ro TOHKOU BHYTPEHHEN CTPYKTYPhI, TECHO CONpPS-
XKEHHOU C TeMU KayCTHYEeCKHMH U (pOKAIBLHBIMH OCOOEHHOCTSI-
MU, KOTOpbI€ O6PAa30BaHbI TPYAHO YJIOBUMBIMU BHEINIHUMU KOCMU-
YECKHMMHU MTOTOKAMU U dMaHAIMAMH, BO3/JEHCTBYIOIUMH HA CKOP-
JIYIIY U B P€3YJIbTATE ONPEEISIOIMNMI PAa3BUTHUE 3aPO/bIIIA U €TO
IOCJIeIyIoIee CyIeCTBOBaHUE.

20. N1 BHOBb O popme

PyHsaMEHTAIBHYIO POJIb KayCTUK M (POKYCOB B IIMpOoYaiIieM
JUalla3oHe NPOSABIEHUM, BKIIOYAasA U TEOpeTUYeCKHe MOJeH,
Mbl IPOWUIIOCTPUPYEM  aHHOTAIMeNd K [JOKJaJy AOKTopa
¢pusnko-maremarnuecknux Hayk A.A.Kaccanaposa, cjeanHOMy B
MI'Y 9 oxra6psa 2002 roga Ha UBBECTHOM MEKUCHUIIMHAPHOM
MOCKOBCKOM Ce€MUHape gokropa 6monorumdeckux Hayk A.IlJIe-
Buya 1o remnoposoruu, - «4MCJIA, BPEMS, CBET»:

«B anre6poauHaMHKe BMECTO IIOJIEH, YACTHUI M I'€OMETPUM IIPO-
CTPAaHCTBA-BPEMEHHM U3y4YalOTCA HMCKJIIOYUTENIbHBIE MaTEMaTHYECKUE
CTPYKTYPbI, CBOMCTBA KOTOPBIX BCE 3TO KoaupyioT. IlokazaHo, uro aire-
6pr THUIIA Keame[muzmos' OIIPEACIIAIOT TBI/ICTOpHyIO n KaJII/I6pOBOLIHyIO
CTPYKTYPBI U “caMm 1o ce6e” copepskaT IMOTHYI0 HHMPOPMAIIIO O (PHU3N-
4YeCKOM reoMeTpuu M AUHAMUKe. Bce mons “nepeHocarcs” mpH 3TOM
BJIOJIb HPAMBIX (T€oJe3ndeckux) ¢ (yHJAMEHTATbHON CKOPOCTBIO,
onpeenss obliee U HeOOpaTUMOe TedeHue BpeMeHn. JacTHIbl ecTh
mpocTo oco0ble TOYKH — KayCTHKH — 3THX CBE€TOBbIX KOHI‘pySHHHﬁ;
UX 3JIEKTPUYECKUIl 3apsAJ], aBTOMATHYECKU KpaTeH 3JIEeMEHTapHOMY.
IToxxox Tecno cBsizan ¢ TBUCTOPHOU porpammoii P.Ilenpoysa u reopu-
et ocobernocreit Toma-ApHoupaa, a Takxke ¢ padoramu A.Il.JIeBuua
(“BpeMsi — FeHepUPYIOIINIA TOTOK”) U JPYrUX aBTOPOB»'.

Bosspamasce k «Taiinoit JlokTpune», k TeM pparMeHTaM, 4To
PaCKpBIBAIOT CYTh NOHATUA «aypUYECKOE AUIO», HAXOAUM CJIE-
AYIOIIUI BAKHBII OTPBIBOK [28]:

«Aypuueckoe fiino copMUpOBaHO KPUBBIMU, U €I'O MOKHO
IPEeACTAaBUTh c€6€ MO KPUBBIM, OOPA30BaHHBIM II€CKOM Ha BU-

! 3ametuM, 4To A.A.KaccaHOopoBbIM Ha Ty Xe TeMy chenaH foknag v Ha 4-n
MEXANCUMNINHAPHON HAayYHOW KOHdepeHUMM «3TUKa 1 Hayka Oyayliero» B MapTe
2004 ropa, nposoAnMoN XypHanom «[denbducy (cM. «ExerogHunk «denbduc-2004»).
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OpuUpYyOIIEM METAUIMYECKOM JucKe. KakbpIil aToOM, Kak U Kax-
noe Teso, nMeeT cBoe Aypuueckoe Ao, kaxaplil eHTp odpa-
3yeT cBOE€ coOCTBEHHOE». B naHHOI He6OJBIION nUTaATE
E.Il.braBaTckoii 3aMe4yaTeJbHBIM OOPA30M MPUOTKPBIBAETCS
HNPUHIUII, KOTOpoMy caenyeT Ilpupona, 1a6b1 chopMupoBaTh Ty
MJIA UHYIO CTPYKTYPY, B TOM YHCJIE€ U ayPUUECKYI0 0OOTOUKY KaxK-
JIOr0 OO'bEKTA.

Emé npesHerpeueckne (puaocodu-HATYpaIuCTbl paccMaTpu-
BaJIM J1I060€ MPUPOAHOE OOpa3OBaHME KaK COYETAHME IO Kpaii-
Hell Mepe mapbl (pyHAaAMEHTATbHBIX KOMIIOHEHTOB — BEIIECTBA U
¢opmer. UsBectrbiil ncuxosor B.H.Ilymkun cnpaBemuBo Bblje-
JISUI TP GOJIBbIINE TPYIIIBI (DOPM, PA3TNYAIOIUECS CTETIEHDBIO CIle-
IJIEHHOCTH C BEIECTBOM, — KOCHbLE, HCUBBLE 00BeKMbL, 00pasv. 80cnpu-
amus [38]. Ecau B mepBoM 1 BO BTOPOM caIy4asx ¢opMma U Bemie-
CTBO TaK WJIMA MHA4Y€ CBA3AHDI, IPUYEM ClleNU(pUUIECKH TECHO B
JKHUBOM OOBEKTE, TO B 60JI€€ BBICOKOH, ICUXUYECKOH, cepe Kus-
HeJesITeTbHOCTH IPUPOABI (Y yesoBeKa) popMa CIOBHO HOKUJAET
BEIIECTBO, OyAydd CIIOCOOHA CyIecTBOBaTh HesaBucumo. Cospe-
MEHHOH «HayKe He M3BECTHA MaTepUs, U3 KOTOPOI IPOUCXOJUT
JIETIKa, TOCTPOEHHE IICUXUYECKOTO 00pa3a, aJ[EKBAaTHOIO OTOOpa-
KAeMOMY OOBEKTy»; BCE TPU PacCMaTpPUBAEMbIe TPYHIbI (OpM
006JIa1AI0T, BO3MOXHO, eJUHBIMHA (pr3ndeckumMu (61nodusniecku-
MH) CBOHCTBAMMU — 3TO BOJTHOBbBIE CTPYKTYPbI, KOTOPBIM IPUCYIU
rojorpagpudyeckre, KBAHTOBOMEXaHUYECKHE KaueCTBa, KaK 1 BCei
Bcenennoii B nesom; mo6as popMa €CTh IOJ€Bas CTPYKTypa —
cMoAUARA 804MA, KOHTYPBI KOTOPOI COBIAJAIOT C IPOCTPAHCTBEH-
HBIMHM OCOOEHHOCTAMH 00beKTa. To, UTO Kaxk0€e TeIo ABJISIET CO-
60I1 HEKYIO CTOSIIYIO BOJIHY — YK€ YKOPEHHUBIIIEECs, BIIOJHE Pa3yM-
HOE IIOJIOKEHHE.

ITO BIIOJHE MTEPEKINKAECTCS C MHEHUEM aBTOPA O TOM, YTO «OBE-
IIEeCTBICHNE» (PUMIECKUX CUCTEM, TIO-BUAUMOMY, IIPOUCXOJUT B Y3-
JIOBBIX TOYKAX UX «ITOJIEBBIX» CIIMPAIBHBIX KAPKACOB B PE3yJbTaTe
appexTa unmeppeperyuu: B INTAHETHOU CUCTEME MJIM 3BE3THOM 1BA
BOJIHOBBIX ITPOIECCA — SKCIIOHEHITUATIBHBIH (MJIN CXO/HBIHA C HIM) 1
JIMHEWHDIN — I/1€-TO racATCs JTMOO0 YCUINBAIOTCS U3-32 HAIOKEHMS, U
Ha CIIOKOMHBIX 3JIMTHBIX YPOBHAX BO3HHUKAIOT KOJIbI[A YIZIOTHEHUS
13 IIbUIN U Ta32, 2 3aT€M U CaMH IUTAHETHbBIE TeJla MM TMTaHTCKUe
MOJIEKYJISIPHBIE O0JIaKA B FJTAKTUKAX.
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JI106y10 CTPYKTypy, OCOOGEHHO VIUIOIIEHHYIO H3-3a POTALUH,
MO>KHO B HEKOTOPOM IPUOIMKEHUH CYECTh 32 KBA3UYIIPYTYIO ILIa-
CTUHY ¢ HAGOPOM COOCTBEHHBIX Koebanuii. CTPyHbI, KOJTOKOJIA —
YyaCTHbIE CJIydad MOAOOHBIX IIACTUH. B BO30GYXKJEHHOM, TO €CTb
KoJIe6aTeIbHOM, COCTOSHUN Ha TAKOH IIACTUHE, B 3aBUCUMOCTHU
oT €€ (pOPMBI U MOJIOKEHUS ONOPbI, BUOPAIIUH OIIpeIeIEHHON Ja-
CTOTBI OXBATBIBAIOT Ty WJIM MHYIO YaCTh IUIOCKOCTH. Ie-To oHu
MPOMAJAIOT M3-32 HAJTOXKEHHS KOJIeOAaHN B MpOTUBOdA3E, U TaM
yIaéTcsi OOHAPYKUTH HETPOHYTBIM TOT Pa3MeNbu€HHBIN MaTepu-
aJ1, yTO ObUI IpeBAPUTEIbHO HACHIIIAH Ha IUIACTUHY JUIS BU3yaJIH-
3anum 3¢ dekra (06 aTtom u ynomuHana E.Jl.brasarckas). M mo
BCEH IJIACTUHE BO3HUKAET BUOPAIMOHHBIN y30P, WM «(UIYPDI
Xiragau»!, KOTOpble, HAIPUMEP, B MACIITA0AX IUIAHETHOM CHCTe-
MBI €CTh, BEPOSITHO, HE YTO MHOE, KAK OPOUTHI IUIaHET. AHATOT Y-
HbIE Y30pbl MOKHO HabJII0/aTh Ha IMOBEPXHOCTU KOJOKOJIOB, HC-
MIOJIb3Y$l JIA3EPHYIO roJOrpaduuecKylo METOAUKY. B rienTpax xon-
IEHTPUYECKUX y30POB YCHJIEHHE BUOpaIuii Hanbojee CUILHOE,
KaK €CJIi Obl B S9HEPreTUYECKUX COCPEJJOTOYEHUAX TAKUX CUCTEM,
kak ConHeuHasd, [asakTuka, ¥ B cCaMOM Jiesie pacioarajrch yJacT-
KM, MAaKCHMJIBHO NyJbcHpyiomue ns-3a pe3oHanca (CouHie,
HenTp lanakTuxu, rae, kak npeanosaaraeM, nokourca Llentpain-
Hoe JlyxoBnoe Coumiie — cM. [15, c. 46]).

B «Tafinoit loktpune» E.Il.biaBaTckas 3agaéT cOBEpLUIEHHO
CIPABEJITUBBIN BOIIPOC B CBSI3U C PACCYKJIEHUSMU O KOCMUYECKOM
(«BcenmpoHmKaoniemM») npuHmune Poxara, ABISIONUMCS BE3/IECY-
MM «(POPMOBIIUKOM», BILIOTB O CO3JAaHUSI AaTOMOB U3 «CBIPOTO
MaTepuaia»: «BceM u3BeCTHO, YTO MECOK, PACCHIIAHHBIN IO BU-
OpuUpyoIell METAINYECKOH IIJTAaCTUHKE, IPUHUMAET OYEPTAHUS
onpeJieIEHHBIX (PUTYP pas3JIndHoOro Buja. MoxkeT i Hayka JaTh
HCUYepHbIBAIOINE OOBICHEHUS 3TOMY (paKTy?»

Tenepn, o npomecTBun 60j1€€ CTa JET, MOKHO BHOBDb 33/1aTh
TOT K€ BOIIPOC — YK€ COBPEMEHHOU Hayke. 3HAET JIM OHA O Iep-
BOUCTOYHHUKE TeX BUOpaIuii, 4ro Bo30yxjgaloTca B ConHedHOI
cucreme, laakTuke, B 3MHOM IIBETKE, B IVIA3HOM SI0JIOKE M OOBIY-
HOM — BCIOJTy, T7le OOHAPYKUBAIOT C€06s KOIbIIEBbIE NN OBAJIbHbIE

! HasBaHbl no umeHn SpHecta ®.XnagHwn (1756-1827), HemeLKoro dusmka, nccneno-
BaBLero konebaHns ynpyrux nnactuH.



210 «Cmompu 6 xopern!»

00pa3oBaHus, B KOTOPBIX XapPaKTEPHBIE JETATH PACCTABICHBI OYI-
TO YbEH-TO YBEPEHHOU PYKOI 110 CBOUM M€ECTaM B COIJIACUU C NPUH-
yunom ympoenua macumados [14]? A Tak Kak IpaKTUIECKH JTIOOOU
OOBEKT CJIeJlyeT MOJOOHOM 00IIEel CTPYKTYPUPOBAaHHOCTH, TO HE
O3HAYAET JI 3TO, YTO HEKUE YHUBEPCAIbHBbIE KOJE€OAHUS U B Ca-
MOM JieJie€ IPOHU3BIBAIOT BCE BOKPYT BILIOTD JIO TOPU3OHTA BUJU-
Mot Becenennoit? Uto co3aaéT aTu BcenpoHuKaoomue purMsl? Ie
X UCTOYHUK? ITocpeHNYaloT I TYT T'UIIOTETUYECKUE MOPCUOH-
Hole noaa? Yl moMoxeT HaM B IOHMMaHUH BCE€ NHTEHCUBHEE pas-
BUBAIOIUICS cuHepzemumeckuti IOJX0/, IIO-CBOEMY TPaKTYIOIU
JIOKQJIM3AIAIO DJIUTHBIX OPOUT B aTOME — Kak 3(p(EeKT caMoopra-
Husanmu? M Bcmomubaercs: «Ilepsoacnekt IlposiBrenus ecTob
boxecrsennniii Tpener B Jlone Benmkoit Marepu. Tpener nim
BUOpanus — ogHoBpeMeHHO u CeT, n60 CBeT ecTh ABIKEHNE Ma-
Tepum — ciaaraeT gopmbl» [39, T.2, c. 149]. U nanee: «...n1axe Bcé
cyliee B MHpPE €CTh IPOsIBJIeHUE GeCYnCIeHHbIX BuOparuii. Cam
4YeJIOBEK IIPEJCTABISAET COOOIO IEIbII MUP BUOPAIUIi, NN CBETA»
[39, 1.3, c.408]. Kak 6b1 OCTaHOBJIEHHBIX, 3aleYaTIEHHBIX. 1 MOXK-
HO JIlyMaTh, 4TO (popMa — 3TO ciaex Bpemenn B mpocTpaHcTBe.

AXTUBHBIN BUOPUPYIONUN MOCPEIHUK U3 HEBUAUMOTO MUPaA
NPUYNH, HE3HAKOMBIH ITOKa HayKe, IOPOK/JaeT MAaCCUBHYIO TEHD —
MUP CJIEJCTBUN, ObITHE (POPM HAIIETO MPOSIBJIEHHOTO IZIOTHOTO
mupa. M1 uyem rpybee Mup, TeM 3aKOHYEHHEE B CBOEH BO3pacTa-
fome ;kECTKOCTH 060JI0YKHY, CKPBIBAIOINE, KAK B TyMaHe, NCTHH-
HYIO CyTb, CO3/aBasl HAIl WJUIIO30 PHbIMN, TOKE MHOTOCJIONHDINA, qm
3MYECKUU IIaH — MAaIo BCETO CYIIETO.

Hepacropxkumsl, kak [IpocTpancTso u Bpewms,

- ®opma u Purm.

Bos6yxnaer, kak Konokox, ®opma — Purm;

Tsopur, kak Tpyxa, Putm — ®opmy.

Purm - Baser, Popma — 3ByUHT...

k ok ook

Hrak, npasmio nHTEp(EPEHIINN BOJHOBBIX (PPOHTOB JIOOOU
CTEIIeH! TOHKOCTHU, 6€3yCJIIOBHO, IOJDKHO JEUCTBOBATH HA KAKIOM
YPOBHE MUPO3/IaHUS, CIIOCOOCTBYSI 00Pa30BAHUIO IMIAJKUX 3AMKHY-
TBIX CTPYKTYP, B TOM YHCJIE — SINIIEOOPA3HBIX, a4 3HAYUT, 000JI0-
Y€K, B JaCTHOCTU, AyPUYECKUX — MPEJEIbHBIX, NeprugepruIecKux
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g jaHHou cucrembl. Ho pas posBosena unrepdgepenius, n6o
IIPOLIECCHI B OCHOBE BOJTHOBBIE, CJIEJOBATEIBHO, 3asBJISIOT O cebe
HENIPEMEHHO U KayCTHKU, ¥ (POKAIbHBIE IIOBEPXHOCTU (JUHHM),
CO3/1aI0IIHE «HYTPO» OO0T0YEUHBIX CTPYKTYP.

O6Gosoueunsble ke OOBbEKThI (BUAUMbIE U HE BUAUMbIE HAMHU),
KOHEYHO K€, MOJBIKHBI B IIPOCTPAHCTBE (TIOOBIX U3MEPEHMIT),
OMBIBAIOTCS BCTPEUYHBIMU TE€UYEHHSIMU cpeA. A MmoToMy mapabo-
JIONJHO OKOHTYPUBAIOTCSA B CBOEH JIOOOBOM YaCTH, U B HUX BO3HU-
KaIOT CBOM KayCTHYECKHE U (DOKATbHBIE OCOOEHHOCTH.

Yro kacaeTcs 60bIIe NI MEHbIIEH BBITSHYTOCTU OBAJIbHBIX
¢opm, TO 3TO, Tak NN MHAYE, IPU3HAK JABYEJUHCTBA, JUXOTOMUHI
B [lpupoje, 6MHAPHOCTU — U3HAYATBHOU MOJIAPHOCTU €€ YCTPO-
€HMs KaK IIPU3HaKa 1 3ajgora rmyounaoro Exuncrsa. Hlap u xpyr
— JINIIb UJiea]l PAaBHOBECH, IPeJies, K KOTOPOMY aCUMIITOTUYECKH
crpemutcs Ilpupona — xak xk boxecrtsy, kak k Hawany n Konmy.
«Enunpni Kpyr ectp boxkecrBennoe EquncTBO, OTKyAa Bcé ncxo-
JUT U KyJla BCE BO3BPAIAETCS», — KaK CKa3aHo B «Taitnoit JlokTpu-
He». Ecom uncteiit Kpyr - ato «Kocmoc B Beunoctu nepejy HoBbIM
npoOyxkaeHueM emé apemmomeil Juepruu, smMaHanuu Bceeren-
HOU B nocueayomux cucremax», To Kpyr ¢ Toukoii B ienTpe yka-
3pIBaeT Ha 3epHO auddepeniuanun. Jta Touka B Muposom Aiine
€CcTb 3apoJbllll BHYTPU HETO, KOTOPBIN pa3oBbETCS BO Bcenen-
HYIO, BO BCE cylee, B 6ecnpeseabHbli nepuoandeckuii Kocmoc.

Jrta Touka B Kpyre ectp m ero kaycruka. Kak csepkanme
CosHna B mlaHeTHOU cucreme, Kak Iimac u 3o Yenoseka: poro-
BOE OTBEPCTHE — B IIEHTPE JIMKA, YIIHOE — €CJIU CMOTPETh COOKY
(rooBa — AMYKO, U B pac, 1 B IPOPUIb).

B a3oTrepusme nmeercst mpeJcTaBIeHUE, IO KOTOPOMY «(PU3H-
YECKHE IIAHETBI MOTYT YIPABIATH JUIIb (PU3NUECKUM TEJIOM U
yncto ¢usnyecknmu pyakruamu. Ha Bce jxe yMcTBeHHBIE, 5MO-
IIUOHAJIbHBIE, IICUXUYECKHE M JYyXOBHBIE CIOCOOHOCTH BO3JEH-
CTBYIOT OKKYJITHbIE€ CBOMCTBA IKaJIbl IPUYMUH, SMAHUPYIONUE U3
Hepapxuii /lyxosubix IIpaBureseii maneT, HO OTHIOAbL HE CaMU
wiaHeTsl» [35, c. 241].

BrisaBiennas COHpH}KéHHOCTb MEXKAY IOJIOKCHUAMUHU OTHOCH-
TEJIbHO COJIHI_Ia Op6I/IT IUIAHET U IIATHhIO OTBEPCTUAMM HA JIMIE YC-
JIOBCKA KaK BXOJaMHM K OpraHaM €ro 9yBCTB OTHOCHUTCA MMCHHO K
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ATmaH — npuHagnexut Muposon yule; ncxogut ns JyxosHoro ConHua.

VII. Aypudeckoe anuo (fOmmrep).

VI. 1. Byaaxuv — npoBofHUK ATMaHa (Mepkypuii).

V. 2. MaHac (Bbiclumn MaHac) — npoBoaHuik byaaxm (BeHepa).
3. Kama-maHac (Hu3wmin maHac) — xumBoTtHas aywa (CarypH).

IV. 4. Kama-pyna — npoBOAHWK A5 XMBOTHOW AyLIN, U BMECTUNULLE
KMBOTHbIX UMHCTUHKTOB U cTpacTen (Mapc).

ll. 5. MpaHa (oxunBa) — xu3HeHHbIN npuHumn (CosnHue).

[ll. 6. JInHrawapmpa — NPOBOAHWK OXMBbI, aCTPaNbHbIN ABONHUK
4enoseka, NOPOANUTENbHNLA PU3NYeckoro Yenoseka (JTyHa).

|.  Crxynawapupa — dusmdeckoe Teno(ckopee, ynagxm = HOCUTENb, HEXeNN
npUHLMN).
7. Pot — opraH TBopsLero Jloroca.

Mepkypun BeHepa
PTYThb Medb
CatypH Z' Xeneso
CBUHeL, g Mapc
CornHue

Puc. 20.1. MunkpokocM (br3ndeckinin YenoBek) 1 ero 7 BepXHUX OTBEPCTUI, UX
330TepuyecKe COOTBETCTBUS C MPUHLMNaMK Yenoseka (I—VII), nnaHeTamu 1 MeTannamu B
NX 330TEPUHECKOM, @ He (PU3NHECKOM, acrnekTe

20. U 6ro6v o popme 213

3K30TE€PHYECKUM IapaulesiaM U CBA3AM: POT — OpraH BKyca —
Connne, HO3JpU — opraH O60HAHUSA — MepKypuii, I1aza — opras
3penns - 3emnsa. (M, Tem He MeHee, KaK TOBOPWJI BEIUKHUI
JleoHapao aa Bunumn, «Iy1a3 HasblBaeTCs OKHOM JyIIU, 3TO — IJIaB-
HBII MyTh, KOTOPBIM O0IIIe€ YyBCTBO MOXKET B HAMOOJIbIIEM OOTaT-
CTBE M BEJIUKOJENHNHU PacCMaTpUBATh OECKOHEYHBIE TBOPEHMS
HMPUPOJIBI, A YXO SIBJISETCS BTOPBIM, X OHO O0JJarOPpKUBAETCS pac-
CKa3aMH O BEIax, KOTOpbI€ BUEI IMTa3».) OTTOro, BEpOsITHO, 1 HE
OOHAPYKUBAETCS IOJYIEHHONH HAMU KOPPEJSAIMHU, €CIU HCIIOb-
3oBaThb CoJHIlE, IUIAHETHI B UX 330TepHYeCcKoM cMbIcite. Tak, «a30-
teprdeckn CoHIIE HE MOXKET COOTBETCTBOBATH IVIA3y, HOCY WJIHN
JI060My IPYroMy OpraHy, IIOCKOJIBbKY OHO SIBJISIETCSI HE IIJTaHETOM,
HO II€HTPaJIbHOM 3Be37101 <...> I[l1aneTa, KoTOpYyIo cO60i 3ameHs-
et Counrie, 6bu1a emé 6mmxe k ComHity, yem HbiHe Mepkypuii (Be-
3yBuii? — A.H.), 1 IBJISIIACh OJHOM M3 CaMbIX TAMHCTBEHHBIX U BBIC-
WX IUIaHeT. JoBOpAT, 4TO OHa CTajla HEBUJIUMOU B KOHIIE
TpeTheit pacel (Tperbeit Kopennoii Pacel, Jlemypuiickoii, To ecThb
npumepHo 20 miH. get Hasax. — A.H.)» [35, c. 239]. 3nauur B mi0-
60M ciryuae «coBmereHne» CoJHIA CO PTOM BCE-TAaKH HE JIUIIEHO
cmbIcTa. boaee Toro, a3orepuyecku, port ykazan opranom Tsops-
mero Jloroca (puc. 20.1). IToatomy emé pas ydexgaemcsi, 4TO
OTHEBO M COJHEUHBIN «KJIIOB» KayCTUKU JOJIKEH OBITH JIOKATN30-
BaH B TOM MeCTe, OTKyja ucxoaat u 3os, u Lrac...

Tpu orus ropAT B 1apaboJIbl Yale — B alleKce KOPHs JII00 11006-
era, B IIBETKE, B OKOHEYHOCTH TPELIVH, Pa3jOMOB, B 3aIIOJHEH-
HBIX IIBLIBIO TMT'AHTCKUX CTOJIOAX M3 ra3a U CAXKU, IJie CKPbITA
3B€31 Kosbioenb. COEMHMINCh — MOTEHLIMS POCTA, INIACIIAS
«Ja», 1 9aCTO TBepjdmas «HeT» cpejaa. M BoaMymaer BO3jei-
cTBUSI (PPOHT, OKOEMBI 1TapaboIbl, HE ycTaBas, pUCys BOKpyr. 1
YepIIaeT Yyalla, BMEIAET CUJI TOKH; U3 OeCIpeseTbHOCTH JIbIOTCS
OHU, OMBIBas JaZOHU. JopUT OTTOTO IMTaBHOTO (POKYCA CBET, «OyTO-
Ha» OCHOBY, (pOKaIbHOTO, OceHss. /Ipyroii — nepekpecrbe BETBEMH,
(poxanpHbIX ke, oTMedas. M Tperuit mex Humu: CosiHIle-3B€371y, B
06bAThbAX Mepkypus 6era, «KIOB» KayCTUKHU 3KUTAET...
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HE CAEAYET YKAOHSTBHCA OT
CXOACTBEHHOCTM B IIPUPOAE,
nbo mpupoAa BCerpa ImpocTa U
BCETAA cama ¢ coboVl coraacHa.

H.Hviomon

YacTo aBTOp NPUBOJAUT LUTATHI, U3/IAra€T MBICJIH, IIPO3BYYaB-
Imye Ha MHOTO JIET paHblle, AECATUIETHs TOMY Ha3aJ| — CJIOBa
E.braBarckoii, E.Pepux u np. B HUX — JOKTPHHBI APEBHUX U COG-
CTBEHHBIN HEOP/IMHAPHLIN ONBIT — 3HAHME IYCTh HE aKajJeMude-
CKOe, HO He MeHee yoeauTeabHoe, Tpedyolee, KOHEYHO, BCE HO-
BBIX 1 HOBBIX SIBJI€HHBIX IOATBEPXKACHUN. A TaKOBbI€ NMEIOTCH,
cOOUPAIOTCA, AHATU3UPYIOTCA.

B 1990-x rogax mupoxko usaasaauch kuuru A.A.Jopéosckoro. B
oxHoM 13 Hux [40] 6BUIO CKa3aHO: BHENIHEE IOJIE, TPUEMHO-UH-
¢opmanmonHOE, MpeACTaBiIsIeT COOOU o08an AUYEBUOHOU Popmol,
CRAIOUEHHDBIU 8 HUNCHEU UACU U BHIMAHYMBLL 6 8epXHell; OHO OOpa3y-
€T MHOTOCJIOMHYIO 0O00JIOUKY, COCTOSIYIO U3 YePEAYIOIMXCSA CII0-
€B, YCJIIOBHO, C ITOJOKUTEIbHBIMU U OTPUIATEIbHBIMU 3HAKAMU;
MM PHHA KAKJIO0TO DHEPIETUUYECKOTO CJ10s1 Kosedaercs ot 1,5 1o 4-
X MeTpoB. Tak, HEKOTOpbIE€ SKCTPACEHCHI BUJAT dHEPreTUdecKue
06pazoBaHus (6MOI0JIA) BOKPYT JKUBBIX CymecTs 1 yenoseka. Co-
JIaCHO ke jecoBoy u 6uonory M.C.MapueHKo, HeBUMbIE IJIa3y
SHEpreTUdYecKue Karcylbl OKPYKaIOT KaxJjoe pacTeHue. Xopouo
M3BECTHO M €mé B dKCIEpPUMEHTaxX cynpyros Kupinan BbisBu-
JIOCh, 9YTO BOKPYT JIMCTA, YACTh KOTOPOrO OTPE3aHa, COXPAaHAETCA
OPEOJI IIEJIOTO JINCTA KaK HeKas epBUYHAs, UCXO/IHAS SHEPTeTH-
yeckas peajJbHOCTD, HE 3aBUCANIAsA OT €€ 3aIl0JHEHUs KJIeTKaMu
VI TKAHSMU.
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O6parum BHUMaHME, 4TO (OpPMA TAaKOW aypbl y dYeJOBEKa
(a OHA, KOHEYHO €, HE €CTh CAMO €TO TOHKOMATEPHUAJIBHOE aypH-
4YecKoe SN0, KOTOPOe MHOTO OOIIUPHEE U «HEBUIUMEE» ayphbl,
€r0 ITOBTOPSIONIEH ) HAIleJIeHA ITUPOKUM KOHIIOM OBaJIa BHU3 (CM.
puc. 19.2). Ecan BcmoMHUTD SIRIO KYPUHOE, BBIXOJSAIIEE «HA BO-
JII0» AHAJIOTUYHBIM KOHIIOM, TO MOKHO IIPEJTIONOXKUTD: YeJ0BeYe-
CKOE CYIIECTBO B TOHKOM TeJIe CJIOBHO Karuieil majaet ¢ He6a nHa
3eMJII0 KaK HOJIUHHBIA IOCJAHEeN KOCMUYECKUX MPOCTPAHCTB,
rae Jlyx peiictByeT B Ddupe U pasBUBAET M3 HETO BCE BUAUMBIE
¢opmbI — TBOpUECKHE cBOU caenku. 3acTeiBIMM sKenanuewm, oxy-
XOTBOPSACH, 1 cTaHOBUTCA caMa Popma [41]. Tonosa xe genose-
Ka, HA0OOOPOT, 3a0CTPEHA KHU3Y, K 3eMIe — OyATO BHYTPEHHSs
SHEPTEeTHKA €TO BMECTE C MBICJBIO ycTpeMasercs B He6o, oTkyna
MIOCTYIAET CTOJIb HY>KHBIH €€ B 3a9aTUN KOCMUYECKUN UMITYJIbC.

JuddepennupopanHoe, a UMEHHO — CTPYKTYPHO U (PYHKIITHO-
HAJIPHO BeTBsAIIeecs, Halle IoTHoe (pusmdeckoe, Wi 6UOJIO-
THYECKOE) TeJIO OOJIEYeHO B MHOTOCJIOMHBIN «CKadaHgp», HAXO-
JSICh TTOJT, «IyOO0I» ayprmdecKOi 0O0TOUKHU U TIO3BOJISISI HAM ITPEObI-
Batb B 3HMEpun n smmMpuu Kocmoca. M Torkue stu tena, oobs-
TBI€ TEJIOM «OTHEHHBIM», SIBJISIIOT COOOM NPOTOTHI (PU3UIECKOTO,
IIPOHMKAS B HETO U BCE€ 60JI€€ «OKPYMISAACh» OT BOILIOIIEHUS K BO-
mwromenuio. Kak ckazano B nucomax E.M.Pepux, ubé Teso u cyme-
CTBO IPOIILTA «OTHEHHYIO TPAaHCMYTAIlUIO»: €CIH (PU3NIECKOe Te-
JIO 9eJoBeKa yXKe O(OPMIEHO, TO aCcTpaJIbHOE JHIIb OTYACTH, a
6osiee TOHKOE, MEHTAJIbHOE, O(OPMJIECHO JIUIIDL Y H30pAHHBIX
(HUYTO TaK MEJUIEHHO HE PacTET, KAaK CO3HAHUE); U HEIIPABIJIBHO
HAa3bIBATh TOHKOE TesJIo 6ec)OpMEHHBIM, 00 6eCc(POPMEHHOCTD
aTa oTHOCcUTeNbHA. B Yuenuu 2Kusott Imuxu 2o6opumcs o becniom-
HOCMU, HO He 0 Dechopmennocmu; ecmv yKasanus na mo, wmo 3mu
MOHKUE DECNAOMHBIE MEAA OMAUNAIOMCA CBOCU KPACOMOIO U COBEPULEH-
cmeom opm.

Bcsikoe Teso Ha mO60OM M3 CBOUX YPOBHEH, B TOM 4YHCJIE U HA
IJIOTHOM (TeM 60Jiee, MHOTOOOPa3HO BETBAIEECH ), IO CYTH, €CTh
CBS3b, HPOBOJHUK JUIsI COIIPUKACAIOMINXCS, TOYHEE — COCEAHUX
B3AMMOIIPOHHMKAIONIUX IUTAHOB. Tak, «TOYKM >XU3HEHHOTO TeJa
BXOJAT B IyCTbI€ IIEHTPDI IJIOTHBIX ATOMOB, HAITOJHAS UX XKU3-
HEHHOH CWJIOH, KOTOpas 3acTaBIseT UX BUOPHUPOBATDH C TOPA3JO0
GoJIbIIel YaCTOTOM, YeM MUHEPAIbl 3eMJIN, HE BUOPHUPYIOIINE C
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TAKOH MOBBIIMIEHHON YacTOTOH U Heoaymeniéuubie» [17]. Tera-
IIPOBOJHUKU, X (POPMA U CTPYKTYpa, BCETAA JYYIIUM OOpPa3oM
«IIOJIOTHAHBI» K CPEJI€ CBOETO IPEOBIBAHMS, Oyb OHA MO0 TPydo-,
au60 ToHKOMaTepuaabHoil. M 31O — 3a10r B3auMoaelicTBus, ocy-
IECTBJIEHUS HENPEPLIBHOCTU Yepe3 JUCKpeTHOCThb. Kaxnoe xe
TEJIO COBEPIIEHHEE Ha TOM IUIAaHE, KOTOPOE ITTABEHCTBYET HA JlaH-
HOM 3BOJIIOIIMOHHOM 3Tarie. Celfyac Mbl XUBEM B IUIOTHOM 3€M-
HOM Mupe, Ha pusmaeckoM Il1obyce 3eMHOM mianetHoit Llerm, To
ectb B eé IV Kpyre (konkpetnee, B ero Ilaroit Kopennoii Pace -
Apuniickoit). [ToroMy-To naeanpbHo U «0TpaboOTaHO» Halle 6uodu-
3UYeCKOe TeJO, MaKCUMAJbHO IPUCIIOCOOJIEHHOE K COBPEMEH-
HbIM ycroBusM 3emian. OTToro xatacTpodudeckoe HapylleHHe
3KOJIOTUH, Jia U JUINTEJIbHOE NpeObIBAHNE YEJOBEKAa B KOCMHUYE-
CKOM IIPOCTPAHCTBE, YPEBATO «Pa3dATAHCUPOBKOI» €r0 OpraHu3-
Ma, HapylnieHueM roMeocTasa. Hamm MoHapl BCE-TaKM yKe COTHU
MILTIOHOB JIET — JIETU 3€JIEHOH IUIAHETHI € TOJyObIM HEOOM. BHa-
yasie Hac He ObUIO BUAHO, MBI ObLIU IPO3PAYHBI, 3(pUPONOTOOHDL;
Jumb npuMepHo 20 MMIIMOHOB JIET HA33aJ| HAYaJIM MHOTOTPY/HO
(popMupoBaTbCsl HamM 3€MHBIE TeTa, 0OOCOOIATHCA JBA IIOJA,
IIOTOM CTaJIO KPEITHYTh CO3HAHUE, CO3PEBATD JYILIH.

Kak npu npuxocHoBeHHHN pesla MacTepa K KaMEHHOU mibIoe,
KHCTHU >KMBOIMCIA K HEMOH G€JU3HE MOJ0THA, CYyOCTAaHIUSA obpe-
TAeT NMPU3HAKUA (POPMBI TOJIBKO B CONPUKOCHOBEHUHU U B3aHMO-
JENCTBUY C IPYroii, Aaxe B conpoTusaeHnn ei. Popma rena, ero
reoMeTpHus — CJIOBHO OIIyTUMBI BOCTOPKEHHBIM KPUK 3aBepIie-
HUs, oOpeTeHus (IIyCTh JaXe Ha MUT) paBHOBecHs, KpacoTsl. Ho
1 KpUK O MOMOINU, AAObI yJep:KaThb JOCTUTHYTOE, IOYTU TapMo-
HUIO, IOYTHU UJieasl, BHOBb U BHOBb YCKOJIb3AIONUN B IOJBUKHOM
Mmapese Besukoro Iliana.

Aiineo6pasznaa ¢gopma yHUBepcadbHAa M, HAaBEPHOE, 3TO
CIPABEUTMBO JUIS KAX/I0r0 U3 miaHoB. OHa — «aibda» U «OMera»
B BesmkoM  TBopuectBe  Ilpupogsl,  pemoHcTpuUpyH
Bcenobexaaomuii a3pdexr Popmer. Cama 0607109Ka, Ha IpUMeEpPe
(pusnueckoil — CKOpPJIyNbI SAHUIl, COBEPIIEHHO YHUKAJIbHAsl «MEM-
6paHa», onpeiesdiomas pasBuTe 3apozbima. Kak ycranosieHo B
1997 rogy npodeccopom JI.B.benoycoBbiM, 6e3 Heé 3apOAbIII GbI
IIPOCTO HE BO3HUK U He pa3suBaica! He coxpansmch 661 HEOO6XO-
JAMIMBIE YCJIOBUS rOMEOCTa3a. MOKHO AyMaTh, M MBI 3TO IIOJIEPKU-
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Ba€M, HE IIPOUCXOAMIO OBl TAKKE IIOCTOSHHOTO, HA TOHKOM YPOB-
He, onpeeIéHHOro 06MeHa ¢ 6JpKHIM 1 AanrbHIM Kocmocowm; 3a-
POABIII HE 06yBaIN ObI HYKHBIM 0OPa3oM HEBUJMMBIE HU IVIa-
30M, HU IpubOpamMu 0coObIe IOTOKU, BETpd dHEPruil, nHpopma-
nuu, ¢GOpMOH CKOPJYHbl COCPEJOTAYMBAIOIMECS TIOJ HeEMH
3aKOHOMEPHBIM 06Pa30M U CTPYKTYPUPYIOIIME HEXKHYIO CyOCTaH-
IMIO AHIA BJJOJIb KAyCTUYECKUX U (DOKAIBHBIX ITIOBEPXHOCTEM.

Hano emé pa3 oTMeTUTD, 4YTO U C MATEMATUYECKOH, U ¢ PU3N-
YECKOM TOUYEK 3peHMsi BOOOIEe 3aMKHyTasd, IVIaKas, BCIOAY BbIITy-
K1as popma — Hambosiee ycroitunsa. PopManTbHO 3TO CBA3AHO U €
TEM, YTO €€ BCErjJa MOXKHO BIIMCATH 110 KpallHEN Mepe B mpey20at-
HUK, TO €CThb B (pUTYpy O TPEX yarax. A cam 1o cede yroy (OCTPhIi
JIM, TYIO¥) BBIWICHSIET Ha ILIOCKOCTH 00.1acms yemotuugocmu' (Ko-
HYC — B IpocTpaHcTBe). B Teopum katactpod [3] obrnacms yemotiwu-
socmu 6 (hasoeom npocmparcmee 410008 pasmeprocmu pacnosazaemca
«yenamu napyxcy» (6yATO NTULEH JETHUT, IpodouBas cebe myTh. —
A.H.), 8KAUHUBAACH «3UANOUUMU BEPUUHAMU»> 8 00AACTD HEYCMOUMUBO-
cmu'. JIst cuCTeMbl, MPUHAMIEKAIEH K TPAHUIEe YCTOUINBOCTH,
IIpU MAJIOM U3MEHEHUHN ITAPaMEeTPOB (<«IIeBeJEeHUN») 6ojiee Bepo-
ATHO IIONAJaHUE B OOJACTb HEYCTOHYMBOCTH, YE€M B OOJACTD
YCTOMYMBOCTU. ITO NPOSBIEHUE OONIETO MPUHIMIA, COITIACHO
KOTOPOMY BCE€ «xopomiee» (HAIpUMEp, YCTOMYHMBOCTB) Oosee
XPYIKO, 4eM «Iutoxoe»?. ITo-Buanumomy, Bce «XopoInne» OGbeKThI
YIOBJIETBOPSIIOT HECKOJBKUM TPEOOBAHUAM 00HO8PEMEHHO, «ILTIO-
XHM» K€ CUUTAETCA OOBEKT, OOJAAAIONUNA X0ms 66l 00HUM U3 PATA
HEJJOCTATKOB.

3HaunT, MOKHO CKa3aTh, YTO BCE BUJIbI IPUPOJHBIX OOpPa30Ba-
HUI 10 (popMe€ OKOHTYPUBAIOIUX WX JUHHUN, MOBEPXHOCTEH —
IIpU BCeH UX TUIMMYHOCTU — TaKXKe U CIEeNU(PUIeCKN YHUKAIbHDI,
YIOBJIETBOPSIOT HECKOJBKHM TPEOOBAHUAM, pPa3 CYIIECTBYIOT.
BoT crutyaT ros1oBbI KaKOT'0-TO KUBOTO CYIECTBA, Y€J0BEKA B IIPO-
¢prb, TEX XKe rop, BO3BBINIEHHOCTEH, BOOOIIE JIOOBIX BBICTYIAIO-
IMUX alIUKIBLHBIX CTPYKTYP: BCE UX OYEPTAHUA OTIMYHO BIIMCBIBA-
I0TCsl B KOH(purypanuio yria (cMm. pasgenst 12, 16). Cocrosnue

1BO3MOXHOCTb BMMCaTh B NIOOYIO 3aMKHYTYIO, BbINYKITYIO M FaaKyio hopMy MHOTO-
YronbHUK C NOOBIM HYMCIIOM CTOPOH ~ TOXEe NOAYEPKMBAET YCTOMYMBOCTb BO BHYTPEH-
HeM NpoCTpaHCTBe huUrypsbl.

2Hanpumep, 6onee MacCMBHbIE 3BE3AbI XKNBYT MEHbLLE.
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YCTOMYMBOCTA BHYTPH HETO, KaK YIOMUHAJIOCh, 3aKOHOMEPHO
IpUBJIEKaeT 0Oojee IUIOTHbIE CYOCTAHIIMU, HEYTO Oosiee Mate-
pUIBHOE, B YaCTHOCTH, IO yIIaM HaMETaeT IbLIb (B IPSIMOM U
IIEPEHEHOCHOM CMBICJIE), MEKIY BETBEH B MX y3Je 3MMOI Haka-
IIJTUBAETCS CHET, @ BECHOH TYT HAUMHAETCA OYPHOE CTPOUTETLCTBO
raésn. Ho cioma npursarupBaeTcs u BeChb «HETATUB» — ONACHOCTD,
3J10 (CI0Jla 3a IPOMAaXM CTABAT JIE€TEH — B yroJ). A OHO, «IpexoraJe-
HUe» JTI000ro MacImTaba, ecTb pe3yJabTaT norpyxkenus Jlyxa B ma-
TEPUIO — IUIOTHYIO, (PU3NUYECKYIO, B 3Ty «BOPOHKY» OBEIECTBJIE-
HH, A IO CYTH — B TOT K€ «yTOJI»...

IToxpcTaTh CMBICITY CJIOBA «YTOJI» M caMa OYKBa «Y» B BUJI€ TAKOI BOPOH-
KU; OHA HECJIYYAHHO IIPECTABIAET COOOI MIMEHHO YroJ, a Kak IIPeJIor B
A3DpIKE CMBOJIU3UPYET HAXOMKJEHUE YETO-TO PHAJOM C YeM-TO, IPUIEM B
OTHOIIEHUU HEKOEro mepecedeHHs (IIOUTrpaeM CIOBAMU: YrajaTb — OT
raj, TO €CTh 3MEH, MyAPOCTh; YPOJUTBCS, YPOJ; YTPO3a, YTOH; yracaThb).
JI1060IIBITHO, YTO CMBICJ CJIOB, HAYMHAIOMIMXCSI C COYETAHMS «yI'», O3HA-
4aeT onpeAeIEHHYIO OIIACHOCTS (3JI10): YIOJI — yIPO32a — YTPOXKaTh — yracaTthb
— YTPIOMBII — yTHETATh — YTHATD — yraJaTh — yrOJb — YIJIEPOA. A «yriepos»
(orciona — «yrojib») 330T€PUYECKU KAK Pa3 U CBSA3AH C ACHEKTOM «IPEXO-
nmageHus» (41, c. 121]. Bopodem, kak N3BECTHO, BCSIKUIA IPEX €CTh UTOT
co61a3Ha, MPEOCTABISAEMOTrO ¢606000U 6b100pa, ITO HEYKOCHUTEIBHO CO-
6monaer IIpuposna Ha Bcex CBOMX BUAMMBIX M HEBUJUMBIX 3Takax. Ho,
KOHEYHO XK€, IO SOpKI/IM 1 NJEJINMKATHBIM OKOM 34KOHOB, 3THUX BEYHBIX
«[IeJaroroB» MI/IpOYCTpOCHI/IH.

W mox 3HAKOM UMEHHO CBOOOJBI, CO CIoBaMH «Ypal» Ha rybax, Je-
JIOBEK B3JbIMAET PYKH BBEPX, CJIOBHO >KHUBOIIKCYET caMy OYKBy «¥»,
MpPOBO3IVIAIAS TEM CAMBIM YCIIE€X, U HAIEePEKOp BCEMY JAPUT MHUDPY
YJIBIOKY...

ko sk

ITocne aToro orcrymieHus: BEpHEMCA K OJHOM COBPEMEHHOM
KOHLIENIIINH, KOTOpas, TaK WIN MHA4e, OIMMPAETCS HA CYIEeCTBOBA-
HUe 60Jiee TOHKUX IITAHOB, YEM IIPUBBLIYHBIN HaM, U3BECTHBIHN (pu-
3ndeckuii Mup. Mmetorcs B Buny naeu npodeccopa Kem6prmkcko-
ro yausepcureTta Pynepra Illenapeiika (HejaBHO C/l€TAaHHBIN T1€-
PEBOJ Ha PyCCKOM sA3bIKe ero KHuru «Hosasi Hayka o KU3HU», BbI-
memeii emé B 1981 roxy, mybmkoBasics n3 HomMepa B HOMEp B XKyp-
Haze «/leappuc» 3a 2002-2004 roxer). B ocHOBE ero KoHIENINN JIe-
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JKUT TUIIOTE3a O CYMIECTBOBAHUU Mophoeernemureckozo noas (M-mioss)
— cBepX(U3NUIECKOTo (paKTOpa, OKA3BIBAIOIIETO PENIAIONIEE BIIUS-
HU€E HA Pa3JNYHbIE SIBJE€HUS ;KM3HU, 110 CYTU — UX OIPE/EISIONIETO.
ITox M-mmonssMu Noapas3yMeBalOTCsl HEKIE HeBHAUMbBIE apXeTHIIbI
dopM, ciayxkamye cBOETO poJa MaTPHIIAMH, 110 KOTOPBIM (opMU-
PYIOTCSI BUAMIMbBIE TeJla MUHEPAJIOB, PACTEHUI U JKUBOTHBIX C OIO-
po¥ Ha ux opra"usainuio B nponuvioMm. Beogumoe P.IMlengpeiikom
MOHATHE «(POPMATUBHON NMPUYMHHOCTH» IPEAIIOIATAeT COXpaHe-
HUE Ha BCEX YPOBHAX CJIOXHOCTH UMEHHO (DOPMBI (TO €CTh BHEII-
HUX OYEPTaHU 1 BHYTPEHHEN CTPYKTYPBI), 2 TAK)KE IIOBEJECHUS CH-
CTEM — 1 KaK pa3 C IOMOMIbIO MOP(OreHeTUYECKUX ITOJIeH, HE SHEP-
reTUYECKUX 110 CBOEH PHUPO/IE, XOT C HUMHU U COUYETAEMBIX, a MH-
(popManmOHHBIX.

B ckpbITOM OT HAC, MOIMHHO 3BOIOIIMOHHOM IIPOIECCE PEUH-
KapHalIMi, KOTla JeHCcTBYeT BeJUKUN kapMudeckuil 3akoH Ilpu-
ypH u Cy1eICTBUI, MHAYE TOBOPS, 0000MIEHHBIN 3aKOH «HACIE [0
BAaHUS 1 OTOOPA» Ha TOHKUX ILUIAHAX, — IPOMCXOANUT dBOTIOIUS de-
soBeveckoro Jlyxa, jismascsa MHOTUE MUJUTMOHBI JIET. «3JeCh U
ceifdyac», TO €CThb B 3TOH, TEKYHIEH XU3HU KAKJIOTO CBEPUIAETCS
BCETO JINIIB IIAr 10 MpeodpakeHno /Iy Kak uTora O4YnIeHus,
KaTapcuca. B peguaiimux ciaydyadx BO3MOKHA INPUKU3HEHHAS
OTHEHHAs TPAHCMyTallUsl OPraHU3Ma, KOTOpas CTOJb IIYOOKO U
ApKo packpbiBaeTcsa B Yuenun JKupoii 9tuku, B nucbmax E.M.Pe-
PUX, IPONIEIIEH Yepe3 3TH YHUKATbHbBIE UCITBITAHMS.

Ha py6esxe BpeméH — mpu nepexozie ot snoxu Pei6 x anoxe Boo-
nes1, or Kamm-torn k Carus-iore, — yObICTPSIETCS IEPECTPOIKA BCETO
CyIIeCTBa 4eJIOBEKA, MPEXKJE BCETO, €ro CEPAlA, €r0 CO3HAHUs, a
3HAYUT — CAMOOINYIICHUS B MHpe, MUpoBo33peHust'. K Bcé ato
HEOOXO/IUMbIE ITyTH COBEPIIEHCTBOBAHUS, IOTOMY — CJIEJJOBAHHE 00-

! Mbl Bcerga cetyem, 4To 3a Bpems 3p1MON MCTOPUI YeNloBeYeCTBa ero Aylia 1N HpaB-
CTBEHHOCTb COBCEM U HE NPOABMHYNNCH MO BOCXOAALLEWN, KaK 3TO CAeNany UHTeNNeKT u
TexHnKa. Ho HeT. [laHHble B Hall NepexoAHbIvi Neprnod BCeMy Poay NIOACKOMY MCMbITa-
HMS Kak pa3 1 yObICTPAIOT MPOABUXKEHNE MO NeCTHULLE NpeobpaxkeHnin camoro ero [y-
xa. COKPOBEHHble YYeHUS CBWAETENbCTBYIOT, YTO MPU NPUBAMXKEHUU nepemeH
M3MeHeHWs NPONCXOANAT BCE ObicTpee. 3To popmMasnbHO 03Ha4aeT, YTo BCe NPOLLeCcChl BO
BceneHHom cneflyioT, no KpamHen Mepe, 3akOHY BO3pacTaloWlert 3KCMOHeHTbl, a B
npegenbHbIX Cyqasx v 4O HEKOTOpbIX Mop — runepbonuyeckoMy (3To CnpaBefMBO
LN poCTa BCEro HapofoHaceneHus 3emamn — cMm. paboTsl npodeccopa C.M.Kanuubl).
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IMIEITAHETAPHOM 3BOJIOIUN 3eMIH, €€ (pu3ndecknx 1 BHe(pU3nJe-
CKUX 000JIOUEK, CBI3aHHBIX ITOMCTUHE TOHKUMU HUTIMU ¢ KocMmo-
COM, JUIKTYIOIIIM HaM €JIMHbIE B CBOEM MHOTOOOPA3UH 3aKOHBI Pa3-
Butusa. M xotsa opurinaibHas HayKa JIAMIb HOJXOAUT K OCMBICIEHUIO
PEAILHOCTH 3TUX TOHKUX CBA3€U, TOHKUX IJIAHOB, OHU HEOTCTYITHO
B HAC ¥ BOKpPYT Hac. IMEHHO OHM IO CyTH JieJIa CETO/IHSA COCTABJIAIOT
HJIeI0 IOMCKOB HanboJIee MPOTrPeCCUBHO MBIC/ISAIMNX YI€HbIX. TakoB
u Pynept llengpeiik, BbIABUHYBIINIA Ha 3ama/ie runoTesy Mopdgore-
HETUYECKUX I10JIed, (POPMATUBHONU NPUYMHHOCTU.

ITogoGHbIE B3MIs/IbI OKA3BIBAIOTCS YPE3BBIYAITHO BOCTPEOOBAH-
HBIMU B Hallle IIEPEXOJIHOE, IPOTUBOPEUYNBOE BPEMs, B JAaCTHOCTH,
B HOBEUIINX TEOPUAX O PACIPOCTPAHEHUU MOBEJEHUYECCKUX ITPUO-
pUTETOB cpeau HaceaeHud. MisBecTHO, 94TO TpaHCIIEHIEHTAIbHBIE
IepEeKUBAHUSA CIIOCOOHBI BBI3BATh B JIIOJSAX YXOBHOE IPeobpaxe-
HUE, a 3TUX MePEeKUBAHUN, €CIU UMETh B BUJy U IIPEJICMEPTHELIE,
Gylarofapsi ycriexaM MEJUIIUHBI, CTAHOBUTCS BCE GOJIbIIE U GOJIb-
me. CoBpeMeHHbIN aMmepuKaHCKuil uccaeposarenb K.Punr nos-
YEPKUBAET BAKHOCTb IPUHIUNA UMEHHO MOpPuueckozo pesonamca
(mo Tepmunosorun llengpeiika), Urparomero oco6yo poJb B 3BO-
JIOIIMOHHBIX cABUrax. Takoil pesoHaHC, IO MHEHUIO U €T0, U JPY-
I'UX y4€HBIX, BO3MOXKHO, PENIAIONTUM JIUI pacClIPpOCTPaHEeHu oIpe-
JIEeJIEHHBIX COUATBHBIX MACCOBBIX SIBJICHUI, JJISI 3BOJTIOIIMOHHOTO
TOJTYKA B CTOPOHY 60J1€€ BICOKOTI'O YPOBHS CO3HAHMS Y BCET'O YEJIO-
BeuecTBa: «[Ipumenss reopuio lllenapeiika k pasBuTuio 60s1ee BbI-
COKOTO YPOBHSI CO3HAHUS, MBI MOKEM IIPEJICKA3aTh, YTO YeM OOJIb-
1I€ JII0/Iel HAYHYT OCO3HABATh IOBBIIIEHNE YPOBHS CBOEIO CO3HA-
HUsI, TeM 0oJiee CHIIBHOE MOP(OJOrMYecKoe Ioje OyAeT BO3HU-
KaTb Y BBICOKOT'O YPOBHSI CO3HAHHS U TE€M JIerde OyAeT JUIsl JPYyrux
JABUTATHCS B 9TOM HanpasieHnH. O6IecTBO HAYHET HAKAILIUBATD
VIMITYJIbC JUISL ABVKEHUSA B CTOPOHY IPOCBETIEHHOCTU. [TockombKy
CKOPOCTDb POCTA CO3HAHUS HE OYAET 3aBHUCETD OT JOCTIKEHUH TeX,
KTO Hayasl IEPBBIA, MbI OyleM BXOAUTDH B a3y CyNepIKCIIOHEH-
IUJIBHOTO POcTa. B KOHEUHOM cuéTe, MOKET BO3ZHUKHYTD II€ITHAs
peakIys, Ipu KOTOPOU Ka/Iblil HEOXKNJJAHHO HAYHET I1€PEX0UTD
K 6oJiee BBICOKOMY YPOBHS CO3HAHUS» [42].

HMuauge roBops, 6yleT JOCTUTHYTA CBOETO POJA «KPUTHYECKAS
Macca», MaJleiIiee yBeJTM4eHnEe KOTOPOH yKe CIOCOOHO BBITUTLCS B
paHee HEeJOCTHKAMbII MOIIHBINA NO3UTUBHDIN IJTAHETAPHDINA C/IBUI.
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ABTOP y6€:XK1€H, 9TO Njess MOP(POreHETUYECKUX IOJIEN B I[€JIOM
ABJIAETCA OJHUM U3 CBA3YIOIMUX MOCTOB MEXKJAy JBYyMs Oeperamu
MOry4yel peku 3HaHUS — HAayKOU 1 330Tepukoil. KcraTu, Ty sxe Bax-
HEHIyIo poJib, yKe B (PU3NKe, UTPAET IIPEJCTABIEHHE 00 sgupe, 110
KOTOPOMY UCTOCKOBATIACh HBIHENIHSASA HAayKa U IIOHATHE O KOTOPOM
emé B JaJI€KOM NPOILIOM IPOHUKJIO BO BCE NOTAEHHBLIE YrOJKHU
HeoOBATHOrO Marepuka JIpesHeilt MynpocTu, ABIASCH OAHUM M3
€¢ IEHTPaIbHBIX MOHATUA — TOHKOMATEPHAIBHOH CyOCTAHIMEH
npossieHHoro mupa. M nymaercd, uro muccus mopgorenerude-
CKHX IOJIEH B IJaPCTBE OUOJOTHYECKH O(OPMIECHHBIX OOBEKTOB
HAIIPAMYIO TECHO CBsI3aHa C 3(pPUPOHOCHOM cpenoi BeerenHoI.

Tax nim nnave, popMUpOBaHUE TEJ JKMBOU U KOCHOI Mare-
PUH IPOUCXOAUT U3 6os1ee ToOHKOU cyocTannmu. M nMeHHO TaM,
rjie UHTEeP(epupyioT, YCUIMBAIOTCH, CKJIAJbIBasCh, BOJIHOBbIE
IIPOIIECCHI — B «y3JIaX», IJl€ BOSHUKAIOT CTOSTYUE BOJHbI, HAKOHEII,
U TaM, T/i€ JeHCTBYIOT HAaMOOIbIINE HANIPSKEHU, IPAJUEHTDI, TO
€CTb B 30HAX II€PEeX0/ia, MHOT/IA Pa3phbiBa — 4, 3HAYUT, BJOJIb KayC-
TUK U (POKYCUPOBOK HEKMX BHENIHUX ITOTOKOB, U3JydeHuit — Jly-
yeir. OHU BHEAPSIOTCS CBOUMH OKPYIVIBIMU AITMKAJIBHBIMU (PPOH-
TaMU B BHUJE MapPabOJOUJOB, BHYTPU KOTOPBIX U 3AKUTAIOTCS
KayCTUKH, (POKAIbHBIE IMHUH (IIOBEPXHOCTH). 3aBUCHUT JIK MOITH
STUX SIBJIEHUN OT CTENEHHM «TOHKOCTH» CpEJ, IUIAHOB, IJle OHU
nporekaoT? Haseproe, na. Ho cam npunIun nocrpoenus 6osee
IJIOTHBIX KOH(UTYpaIuii B ME€Hee IUVIOTHOM CyOCTaHIIUM, HaBep-
HOE, COXpaHSAEeTCH.

@®opManbHO reoMeTpuuecKu-aIredbpandeckoe INpejcKasaHue
MO3BOJISIET (POPMYJIUPOBATh (PU3MIECKHHA IPOTHO3 CUTYyallUd B
CUCTEMe, Ha3bIBATh AT€HTOB, OTBETCTBEHHBIX 32 €€ OIIPe/IEIEHHYIO
opranmzanuio. «IIpeackazanms Teopumeill 0cobeHHOCTEN reome-
TPUM KAYCTHUK, (PPOHTOB U UX IEPECTPOEK MOJYIIIN IIOJTHOE IOJI-
TBepKJeHre B 3KcrepruMeHTax. COOTBETCTBYIOIUI MaTeMaTHJe-
CKUI anmnapaT He TPUBUAJIEH U CBA3aH C TAKUMU pasjie/laMu MaTe-
MATHUKU, KaK KJaccugUKanusa NPOCThIX aaredp Jlu n xkpucramwio-
rpapuyeckux rpymn Kokcrepa, ¢ Teopueil koc, Teopueil BeTsJe-
HUSI HHTETPAJIOB, 3aBUCAIUX OT IIAPAMETPOB, U T. /. — OH JAKE CBSI-
3aH (JIOBOJIBHO TAMHCTBEHHBIM 00pa3oM) ¢ K1accudpukaiei mpa-
BIJIBHBIX MHOTOTPAHHUKOB B TPEXMEPHOM €BKJINJIOBOM IIPOCTPaH-
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cTBe» [3], a OHU, Tak WK MHAYE, CBSA3AHBI C IPUHITUIIOM 30JI0TOTO
OTHOIIECHUS — TAPMOHUM.

Terepb MOXkeM TOXe CKa3aTb O BEJIUKON 3HAUUMOCTH ITOCTYJIa-
TOB TEOPUU KaTAaCTPod, MO0 OHU IPEKPACHO «paboTAIOT» IS
OTPOMHOT'O MHOTOOOPA3Usl 3pUMBIX (DOPM NPUPOABI, A PYKO-
TBOPHBIX COOPYKEHU.

bosnee Toro, pazmuuHble CIIOCOOBI ONMMCAHUS OPraHU3AIUHI
HpUpPOAHBIX cucTeM (HanpuMmep, COTHEYHON IUIAHETHON CHCTe-
MBI ) ITOKA3aJIM HaM B3aMOCBS3b 3TUX CIIOCOOOB, A, 3HAYUT, UX IJTy-
OMHHYIO IIPaBOTY. JTO M 3aKOH BO3PACTAIOMICHl 3KCIOHEHTHI B
CPaBHEHUHU C JUHEUHBIM 3aKOHOM, U IPEACTABIECHUE 3TUX 3aKO-
HOB B BUJie criupajeil (JlorapudMUieckoil 1 apxumesr0Boi, cooT-
BETCTBEHHO) [2, 7], 1, HAKOHeI, «3aKOH KOPHSI», TO €CTh IIPABUJIA
MOBEJICHNS KayCTUKU M (POKIbHOU JIMHUU B napabose. Hecowm-
HEHHO IIO3TOMY, UTO IIyTh U3yY€HU ABJIECHUI, YKOPEHEHHBIX B BbI-
CHIMX IUIAHAX, IO UX IMPOEKINHU, CJIely BOKPYT HAC, Ha IIJIAaHE 3€M-
HOM, COBEPIIEHHO onpapaaH. Hago Torpko He 3a6bI1BaTh, UTO BBI-
CIIie TOHKHE IUIAHBI — peanbHOCThb. Haxonsacs Ha 3emie B pusn-
YECKOM TeJie, Mbl BBIHYKJEHBI U JIOJUKHBI M3ydaTh HOYMEHBI Be-
el 3eMHBIMU MeToJaMu. Tak 4To, Jja 3APaBCTBYET U IPOIBETAET
Hayka! Ho npujér Bpems, korja TpajuIMoHHYIO €€ ¢popMy He CMe-
TET, a fonogHUT Hayka HOBASI, yunTeiBaromas u nsygaromas ag-
(peKTBI TOHKOMATEPUATBHOTO MUPA.

Coto3 deéyx Hauan

Boszppamasce k uzee IpoHUKAOLETro BO Bce ciou Mupa Teops-
mero Jlydya, B anmMKaJIbHON YacTH KOTOPOTO MaTepHsl BEPIIUT
cBou 60J1€€ TIOTHBIE (POPMBI, MOKHO IPEAITOTIOKUTD, UTO JIJIs UX
607bIIEN YCTOMYUBOCTU, JOITOBPEMEHHOCTH HEOOXOJIUM HE
onuH Jlyu, a aBa (!), HarpaBieHHbIE HaBCTpeuy Apyr Apyry. Cios-
HO HCKaBIINE U Hamreammue Apyr apyra. M ecom onu B3auMHO «co-
3BYYHBI», JJONOJTHUTEIBHBI, TO UX «I€JU>» COCJUHATCA — (PPOHTHI
«OOHHUMYTCS» ¥ TAMHCTBO KyMYJISIIIUU YIBOUT CBOU BO3MOKHOCTH
u cuiabl. OpraHusyeTcs OBOuJ — SIMIENo 00Has 3aMKHYyTas (ury-
pa. dta HoBasA (popMa 3aMMINEHA CO BCeX CTOPOH. B eé monsapHo
CTPYKTYPUPOBAHHOM «4UpPEBE» CIHOCOOHO cPOPMUPOBATLCA HEU-
TO, UMEIOIEE JB€ HIIOCTACH, J[BA ACHEKTa, OObEJUHEHHDIX JUIS
JATbHENUIIIETO POCTA U Pa3BUTHA.
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BcnomHuM Hamn MK, 06paMIEHHBIN ABYMsI BCTPEUYHBIMU ITapa-
6omamu. Buus, x 3emue obpaménnas, HUCXOAAIAsA ¢ HeGA, CIo-
COOCTBYET BO3HUKHOBEHMIO BBIXOJIOB JIS OPTaHOB YYBCTB —
OTBEPCTUH, UbE OTHOCUTEJBHOE PACIIOJOXKEHUE II0 BEPTUKAIU
JIUIA 3alleYaTIeHo U B pusnmdeckoM mraHe COTHEYHON CHUCTEMBI.
Brepx, ycrpemnénnas k HeOy, Kak Obl IpOpacTalolas B HEro mapa-
60J1a KOHIIEHTpUpYyeT «KmoB» (CosHile!) cBoeil KayCTUKN B JIOO-
HOI YaCTHU, BO BCAKOM CJIy4ae TaM, IJie JOKaJIU30BAHbI BBICIIME
IEHTPHI uestoBeka. byaro c gymoro o Hebe romxen xuth Ha 3emie
YEeJIOBEK...

BcnoMHnM GpomieHHOE B IOYBY CEMs, TOXE OBOHJ, OJHUM
KOHIIOM PacTyllee KOPHEM BIIyOb, a APYTUM — OJHOBPEMEHHO Ts-
HyIIleeCss POCTKOM BBBICh, YTOOBI IUIOJOHOCUTb U IIPOJJIEBATH
*Ku3Hb. JIBa Bequmknx kocmudeckux Hauana gaor sxusub Ha 3e-
MJI€, JIBA MOJISIPHBIX, B3AMMHO JOTIOJHSIIONINX aCTIEKTa IIPUPOJIBI —
JKEHCKOe U MyxKcKoe... M Tak 6e3 koHIa u 6e3 Kpasi.
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vnn. 14

vnn. 13
a) KoHtyp cnytHrka Mapca — @oboca («Crpax»). 6) CTpoeHue Wwnsno4Horo rpmba —
MyXoMopa



22. CtpaHa AHanorus

ITozBomuM cebe MpoOBECTH HEKOTOPbIE AHAJIOTHH, Kacalo-
IMuecs, ¢ OAHOU CTOPOHBI, JIMKA YEJTOBEKA, OCOOEHHOCTEH €To
YepT, €ro OpPraHoB YyBCTB, C JPYroil — HEKHUX BHEIIHUX NPO-
ABJIEHUH, OY/ib TO — JKUJIUIIE YeJIOBEKA, XPAMOBOE IIOMEIEHUE,
IO CBOEMY coeJuHsIee yenroBeka ¢ borom n He6oMm, a To u
Ham 3eMHOU map. [foMHA Ipu 3TOM O comtacuu MeXJy TUIINY-
HOM PacCTAaHOBKOMN 3JIEMEHTOB JUIlA Y€JOBEKA U OOIUM ILIa-
HOM COJHEYHOH CHUCTEMBI, a TAKKE C TEMH CaMbIMU CEMBIO
«IPUHIUIIAMUA» Y€JOBEKA, KOTOpble OOHApPOJOBAHBI OBLIU B
«Talinoi JlokTpuHe».

B cOKpOBEHHBIX BEPOBAHUAX PA3HBIX HAPOJOB JKUJIMILE Y€JI0-
BEKA CBAIEHHO U OXPAHAET OT Pa3JIUMYHBIX CUJI, B TOM YHMCJIE
3JIBIX, TEMHBIX, a B II€JIOM — HHOOBITUIHBIX; OKHA K€ U JABEPU CIIy-
XKAT «IOPYOEKbEM» MEXKAY MHPAMU, «IIPOXOJAMH», «IIEJIAMU»,
yepes KOTOPhbIE UJET «IIPOCAYMBAHNE», YCTAHABIMBAETCH JBYCTO-
POHHSASA CBA3b.

MokHO AymMaTh, 94TO 1 OpoUTHI I1aHeT B COTHEYHOU cUcTeMe,
COOTHOCHUMBIE C XapaKTEPHBIMU y4aCTKaMU Ha JIMIlE 4YeIOBeKa,
€ro OpraHaMH YyBCTB, CJIYKaT TOKE CBOETO pojia «pydexamMu» 1
JaKe «IeasaMu» B npocTpancTBe COMHEUHON CUCTEMBI, HAJEKHDI-
MU BXOJJaMHM B IUIOTHBIE CIoU Mupo3aanusa. HasepHoe, paspemén-
uple [Ipupomoit mmb Ha ONpPENESEHHBIX PACCTOAHUAX OT I€H-
TpatbHOU 3Be3bl. C TOUKU 3PEHMs CYIIECTBYIOMIEH HAyKH, 3TO
JAEMCTBUTEIBHO pa3peméHHble OpOUTAIN, KaK U B aTOMaX XUMH-
YECKHUX 3JIEMEHTOB. 3/IeCh, BBIPAXKasiCh OOPA3HO, MOXKHO M HYKHO
OT/ABINIATLCA, OTCUAETHCHA, NEPEJOXHYTh, HAKOHEI], CBA3ATbCA C
COCEJZIOM, 30PKO OCMOTPETLCS, HO CJIeAyeT U XOPOIIO MOTPYAUTD-
csl — OCOOEHHO Ha IUIaHeTe 3eMIIs.
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Oxna-enasa

HasepHoe, He B mepBbIii pa3 oOpanjaeTcs BHIMaHUE Ha I1OTa-
€HHOeE, VAMBUTEJbHOE CXOJCTBO JIUIA YeJIOBEKa, Ja)Ke TOJOBBI
€ro, a MOKET OBbITh U BCErO TeJIa C €ro 3¢ MHBIM, CEMEMHBIM JOMOM
WJIM C XPAMOBBIM COOPYKEHUEM — UX 00Iel reometTpueil. Bumuay -
YCTOMYUBBIN HMPABWIBHBIN YETHIPEXYTONBHUK (B BEPTUKAIBHOMN
IIJIOCKOCTH), 2 BBEPXY — YCTPEMJIEHHBIN BBBICH TPEYTOJIBHUK KPbI-
. CJIOBHO TOPUT CBeYA: BHU3Y — BLICOKMI OCTOB XpaMa, a HaBep-
HIMEM CJIYXKUT ILTaMsA-KYIIOJI, YTO TSHETCS OCTPUEM CBOUM BBEPX.
YacTo NpUBIEKAIOT /I CPABHEHUS U PAKETY, U 3TO BIIOJTHE CIIPa-
BEJINBO. A MBI JOGABUM: PACTYIINI KOPEHD, CTE6EIb, TOYKA C UX
napaboJIOUIHBIMU OKOHuYaHUAMU. [lapamiens «IuIo yenoBeka —
JOM» PaCCMOTPHUM IOAPOOHEE, A 3aTEM IOIBITAEMCS YJIOBUTD IIPU-
YMHY TaKOU OOIIHOCTH.

Cpasy npuxoJsT Ha yM MIMEHHO HAIll POCCUICKUE U30bI, UX pa-
JOCTHBIN, 30BYIUH (pacaj, KpPbIIIN, BTOPSIINE XBOHHBIM JI€CHBIM
KpacaBUIlaM — BEYHO3€JEHDBIM, HeyBsaaonum. MssecTHo, 4To Be-
KaMU COBEPUIEHCTBOBAICA aPXUTEKTYPHBIM CTPOM TPaJAIAOHHO-
ro KWIMINA, JYyIIIIM 0OPa3oM BIMCHIBASCH B IPUPOIHOE OKPYXKe-
HUe, [IeJIeCOOOpa3Hee BTOPS CBOEMY IVIABHOMY IPEAHA3HAYEHUIO
— CJIy’KUTb YKPBITHEM JUISl Y€JIOBEKA, KAK ObI €ro CIeAylomuM (1o-
cjie GHOJIOTUYECKOr0) TEJIOM, TO €CTh ObITh «yIAAXU» ' IPefeIbHO
¢pusmueckum, pykorBopHbIM. IIpruém TakuM, 4TO Y€TOBEK CBOEN
MBICJIBIO M TPYAOM CMOT OBbI CaM COOPYAUTD €T0 JJIsi CBOECH CEeMbH,
JUIsL CBOEH JKU3HU Ha 3eMiie. DTO YHUBEPCAIbHASA €TO «OJekKa» —
U Hd JIeHb, ¥ Hd HOYb, U Hd JIETO, ¥ HA 3UMY, Ha BCIO JKU3Hb U Ha
JKU3Hb IOTOMKaM. JTO «CKadaHp» He BEYHBIN, HO HA[0IT0. JTO,
JEeMCTBUTENbHO, «pPaKeTa», CIIOKOMHO CTOsALasd Ha CTAPTE ... JJId
CJIelyIoIe JKU3HU U... onaTh — B Hebo.

Tak B uéM ke CXOKU ABa JHKa — oouTaTess u oourenu? — /la B
CBOMX OTMETHUHAX T€X OPTraHOB YyBCTB, UTO UMEIOTCS HE TOJBKO y
4yeJI0OBEKA, HO M Y €ro JoMa — JUIs CBA3H, JUI JUajlora ¢ MUPOM
BHEIMHMM (puc. 22.1).

Korza MbI o6pammaeMcs K 6JIU3KOMY Y€JIOBEKY, Mbl HEPEJKO 00-
HUMAEM €ro, IleJlyeM — Oocsi3aeM KOoxKel pyk, auna, rybamu. M sto

'Yrnagxv (caHckp.) = HOCUTENb, NPOBOAHWMK, NepedaTHvK, orpaHMyMBatoLLas cybcraH-
ums. Teno YenoBeka ~ ynafxu ero fyxa, 3pup — ynaaxu cseta.
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Puc. 22.1. OkHa-rnasa

Puc. 22.2. CTnxnn 1 opraHbl 4yBCTB

1 - cnyx — 3BYyK — 2up

2 — 3peHune — ceeT — OroHb
3 — 0OoHsHMe — Bo3ayx

4 - BKyC — Boma

5 — ocA3aHve — 3emna
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POT, XpAHAMMI CIIOCOOHOCTD K BKYCOBBIM OIINYIIEHHUAM. Taxke MbI
BXOJIM B JIOM — 4epe3 aBepb. Hax aBepoio aBa HE60JIBIINX OKOII-
Ka. 9TO OTBEPCTHUS I BEHTWIAIIUM — HO3Apu. Hayx Humun BoIcTy-
AU KO3BIPEK KPbLIbLA, 3AIUINAIONINI OT HEMOTObI, CAMII-
KOM MJISAIIETO COJHIA, OT BETPaA, — TO HOC. A BBIIIE — YK€ OKHA,
JiBa OKHa crpasa U cieBa. Kak miasa, Baupaomuye Ha IpuIIe/e-
ro, M3y4alollye, 4To K€ TaM CHApYXH, 3a «OKHaMu Jaymu». Ecamu
CTABHU 3AKPbITBI — JIOM CIIUT, IPUKPBLIB OYM CBOM YCTAaBIINMM Be-
kamu. Ho pagocTHO B3MeTHyBIIMECS OPOBU-HAIMYHUKHN HAIIOM-
HAT BaM, YTO M OT/ABIXY OBIBAET KOHEI]. A IIOKA JJOM CITUT, OH BCE K€
CJIBIIIUT 30BBI U I'yJIbI, uaymue ¢ yaunbl. HaBepnoe, uepes pasauy-
HbIE IIEJIU, YTO HEUCTPEOUMBI B TIO6OM CTPOEHUU, OCOOEHHO Ha
CTBIKaX CTEH, IO KpasaM (acaga. Bcerga sgech yredka Bosayxa, a,
3HAYUT, IPOHMUKAET 3BYK. 3/1€Ch — YIIU. 3HAEM, UTO «IIO yIJIaM Ha-
MeTaeT IbLIb», U U3-3a FT€OMETPHUH YIVIA, TO €CTh IOBOPOTA, BO3HU-
KaeT cnupaib. Tak 4To BHYTpHU JOMa MO €ro yIIaM HE3pUMO IIpU-
TAWINCh BUXPU, 9aCTO BpaxzaeOHble. 11 Bo3HMKaeT momyTHO BO-
npoc. He Tak jim 1 raTakTUKH, MX CKOIJIEHUS Y CBEPXCKOIUICHUS
«HAMETAIOTCS MO yIJIaM» T'PaHJMO3HOU CTPYKTYPhI, IIOXOXKEH Ha
Apy3y kpucTauioB? OHA U3BECTHA HbIHE YUEHBIM, BbISIBJIEHA B MaK-
POIIPOCTPAHCTBEHHOM pACIpE/IeIeHNU TATaKTUK Beenennoii, 6yx-
TO nnoMeméHHbIX ITpuposoit B y3/1bl HEBUAMMOIO SIYEUCTOTO Kap-
Kaca. A 4TO JIO YIIHOM PAKOBUHBI, TO 3TO U €CTb «3aCTBIBIINI» BU-
TOK CIIUPAJIHN, OY/ITO CBEPHYBIIUICA POCTOK, SMOPHOH B yTPOOE...

Xopomuil X035 MH B U30€ MMEET II0J| KPBIIEH IMPOCTOPHBII
uyepjak. I MHOXECTBO TaM CHIPATAaHO CTAPUHHBIX BELEH, a yamie
— 3a0BITBIX, OT AABHUX IIPEJKOB, APYrux sku3Heil. COKpoBUIA TaM
BCTPEYAIOTCS HECMETHBIE.

Hap xpbimmeii qoma u3 Tpyobl BBETCS ABIMOK, YXOAUT BBEPX, Ta-
eT. Tak makymmka HEBUAMMO MOCBLIAET OT HAC BECTU B HEGO, NpH-
HUMaeT OTTyJa Jpyrue — uy:kue, JajJ€kue, Ho, CKopee, poJHbIe U
GJIN3KHE — COPE30OHAHCHBIE.

sk ok ok
MBI BUAMM: IATh OPraHOB (PU3UOJOTHMYECKUX UYYBCTB (OCs3a-
HUe, BKYC, OOOHSIHUE, 3pEHHE U CJIyX), YETKO 3aredaTI€HHbIE Ha
JIUIIE YEJIOBEKA, CTOJIb K€ IBHO 3asIBJISIIOT O ce0€e U B OOJIUKE JIOMa,
B XAapPAKTEPHBIX €T0 OTBEPCTUSAX, BEAYIIUX BHYTPb; CJAYKAT OHU
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npuémMy mHQOpPMAIMU M3 BHE IO NSATH OTAEJbHBIM KaHaJTaM.
OG6bryHasg m36a OKA3bIBAECTCS HE MEHEE JKUBOH U pedIeKCupyio-
e, HesKeJIU Mbl CAMU CO CBOMMMU JIMIIAMU, Ha KOTOPBIX, KaK TOBO-
PUTCH, BCETAA «BCE HAIMMCAHO>. VIMEHHO NAThb CBA3€l — HaC C OKPY-
KEHHUEM, — JyMaeTcs, (popMaJbHO ClaeAyeT U3 Teopuu (pusmde-
ckux cTpykTyp (TPC), paspaboTannoii npopeccopom Gpusmdecko-
ro ¢akyasrera MI'Y 10.C.Bragumuposemm (cm. ITpunoxenne III).
CormacHo e, 151 II0OG0ro SHMEpPUs ONTUMAIBHBIM ABIseTCs (1 + 2)
cBa3u. IloaTomy crpaBeannBO JOMYCTUTH, YO MATUKOHEYHOCTD
HaIIeTo TeJsa (IO IB€ PyKH U HOTH, TOJIOBA), A TAKXKE IISATUIIAIOCTD
Hamux (I, TO €CTb PyK, HOT, TOJIOBBI, (PaKTUYECKU TOXKE UMEIO-
M€} IATD «IyIOB>» (BBIXOAOB (PU3MYECKUX OPTaHOB YYBCTB), — BCE
3TO €CThb PE3yJbTaT HAWJIYYIIETO BKJIIOYEHUS OPTaHU3Ma B TPEX-
Mepue IMPOoCTpaHCTBAa BcereHHOI. A moTtoMmy mpejronaraeMble
MHOIUIAHETHBIE IIPEACTABUTENIN PA3yMHBIX COOOINECTB, OOIa4EH-
HbIE€ B CXOKH€ OMOJOTUYECKHE «CKadaHJPbI», JOJKHBI ObITH TO-
XK€ B TAKOM JK€ CTENEeHU NMATUKOHEYHBbI M ISATHIAIBI, ISTHIYB-
CTBEHHBI Ha (PU3NUECKOM IUTAHE CBOEH, HAaBEPHO, 3€MHOIIOI00-
HOU IJTaHETHI. ABTOP B TOM yoexx€H. I1aTh pusmyecknx kaHa1oB
CBSA3U CTOJIb € HEOOXOAMMasi, CKOJIb U AOCTATOYHAs (PyHIaMEH-
TQJIbHAsI OCHOBA IUIOTHOT'O MHUPA, BO3MOXXHO, CBOMCTBEHHAs He
TOJIBKO JUIs1 6monorndeckux ¢opm mMarepun. bosee Toro, He uc-
KJIOUEHO, 4TO TAra K HEHTOUAAIbHOCTU, HeoOxoauMa JKusnu Bo-
o6111e, BO BCex €€, He TOJbKO 6nosornueckux, popmax. Ho Torma
Ha aBAHCIIEHY BBIXOJUT U CEMEPUYHOCTD.

K npumepy, ecin pyKoBOACTBOBATHCS YIIOMSHYTBIM BBIBOJOM
3 T®C, To MOXKHO yMaTh, YTO ISATHh HE3ABUCUMBIX KAHAJIOB CBSI-
3M, KaK IISITh HE3aBUMBIX «KOOPAMHAT>, JJOJKHBI COIPOBOKAATHCS
TAK)Ke M CeMbI0 KaHataMu cBsi3u (n+ 2 =7 npu n=5). He noromy
JI HA JINKAX JIIOJI€ U )KUBOTHBIX IO CEMH OTBEPCTU [y (pusu-
YECKMX OPTaHOB YYBCTB, a0bI 60JIee ITOJHOIEHHO, OOBEMHO CJIbI-
IIaTh, BUJETh M OOOHATH B TPEXMEPUH, IIe OCHOBHBIX (pU3MUe-
CKHUX KaHAJIOB CBSI3U — IATH? B 1aHOM cilydae nmaTh oOpamaercs B
ceMb 6J1arofapsi TOMY, YTO BXO/bI K OpraHaM 4yBCTB PacIIoJaraioT-
s BOJIb BETBEH JIMIEeBOH KaycTuku (puc. 22.2). B To Bpems, kak
JUIsl BKyCOBOTO ONIYIMIEHUSI HEOOXOJUM HENOCPEICTBEHHBIN KOH-
TAKT B OAHOM «TOUYKE» (SA3BIK BO PTY), TO JUIsl OOOHSHUA U, TEM 6O-
Jiee, 3peHus U cayxa TpebyeTcs yxe 1o mape OTBEPCTUH, BCEé 60-
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Jee u 6osee pasHecéHHbIX. OOOHSIHUIO HY)KHA OOJIbINast GIM30CTh
0OBEKTA C TEJIOM U, CIEAOBATEJbHO, MEHBIINN 6a3MC MEXK]y Ma-
poit orBepcTuil. YTo kacaeTcs ocsi3aHusd, TO JJI1 HETO U HE HAJLO
OT/JIETBHOTO yJacCTKa Teja, TeM 60jiee — OTBEPCTHUS; OCA3aHUE pa-
CIpeJIeIEHO TPAKTUYECKH 110 BCEH TEeJIECHOH 060JI0UKe — TAKOBO
€ro NpeJHa3HAYCHHE.

IIpuBneuém npexacraBieHus Teocopuu — 00 MHBOJIOLHUU U
3BOJIIOIIUH BJIOJIb LIeTIN U3 ceMU I'106ycoB (TO €CTh CXeMaTU4eCKH,
KaK MMEHHO CBEpIIAETCS «HafeHue» Jlyxa B MaTepuio, a 3aTeM
BHOBD IIOJTbEM €TI0 C HamboJIee TSKENBIX IUVIAHOB), O IPOSBICHUN
1 IeHiCTBUU TeX WIM UHBIX cTuxmui B TakoM Kpyre, o cmene cemu
Kopennsix Pac (KP) BuyTpu kaxxgoro Kpyra-Iiobyca. M sameTum
TOI/[a CJIeYIONEe BO3MOXKHBIE ITapasulesy, 3aleyaTIéHHbIE U Ha
JIUIE, U B IIPoLieccax pa3BuTus Mupa (cM. puc. 22.2).

1. 3¢pup — 36yx — cryx — ywu. N= 2, 6a31c B MIMPUHY TOJOBDI;
Ha JINIEe — YPOBE€Hb 3€MJIN WU I0sICA ACTEPOUJOB (HOCHUTENEH
nepsuyHoi opranukn). Hesuaumerii I'no6. I. Hesugumas 1 (ITep-
Basg) KP na ¢pusuueckom I1106. IV. ¢pup nonocur Bects o Borwio-
IIEHUH KU3HU Ha 3eMIIe.

2. Orosb — csem, yeem — 3penue — 2aasa. N = 2, 6a31Uc 9yThb Me-
HbIIle MMPHUHBI JUIA; HA JUIe — ypoBeHb 3emau. Hepuaumbrii
I'n06. II. Hesupumas 2 KP na dpusugeckom I1o6. IV. Oronn Bo3-
JKATAET IUTaMs JKU3HH Ha 3eMIe.

3. Bo3ayx — xumusm — obonsanue — noc. N = 2, 6a3uC B MITPUHY
HOCQ; Ha JuIle — YypoBeHb Mepkypus, Benepnl. Emé neBuaumbIi
I'no6. I11. Hesuaumas 3 KP na ¢pusngeckom I106. IV (Jlemypuiirsr
C IJIOTHOM 610I0ru4ecKoii (popMOIi — TpyObIM IIOI00MH YeioBeve-
CKOM, HaXOAWINCh NoA BausgHueM Benepsr). B Bosayxe «mibiByT
obJraka» 3aposkaaonieiica yesoBedeckoil xku3nn. Kcratu, B crim-
PATBHBIX PYKABAX FUIAKTHK MHOXATCS TUTAHTCKAE MOJIEKY/ISIPHbBIE
006J1aKa, CIIOCOOCTBYIOINE ITOSBICHUIO OPTAHUYECKOM JKU3HU.

4. Boma — mexyuecms — exyc — pom. N = 1, 6a3uc HyaeBOIi; Ha
nune — yposeHb CoJIHITA; cAMTAETCs, YTO OHoJorndecKkas popma
JKM3HU Ha 3eMJIe «BBbIIILIa» U3 BOJbI, oborpesaemas Comanem. Bu-
aumbiil ['06. IV. 4 KP na ¢pusunueckom I7106. IV (ArmanTos moctur
nororr). BosHukmmas B Bosie *KU3HDb POILIA BEJUKOE UCIIBITAHIE
BOJ0I0 xe. KcTaTu, B ciUpabHBIX PyKaBax T'JIAKTUK MHOXKATCS
TUTAaHTCKHE MOJIEKYJISIPHBIE OOJIaKa.
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HUXKHAS
TeTpaga
(4eTBEpPULA)

HM3LINA MaHac

KW3H. NpuHUMN

3DVPHbIN ABOVHMK

q)I/IBI/I“IeCKOe TEN0
TR KRR IS

Puc. 22.3a Puc. 22.36

5. 3emns — npounocme— ocasarue — xoxca. N=0 1 e, TO €CTb CO-
OTBETCTBYIOIIUI OPraH YyBCTB HE JIOKAJIM30BAH U PACCPESOTOYEH
(HATIE MM TOBCIOJY); CAMO JIMIIO WUIM SN0 — KaK 000J0YKa, OObe-
JMHSIIONIME YPOBHU BCEX IITAHET 3€MHOI TPyNIbl (0 Mosca acTe-
pouzos). Yike Heuaumbiii I'106. V. 5 KP na ¢pusngeckom [1o6. IV
(Apwuiickas paca — COBpeMeHHasI) — UIMEHHO B KOHIlE Heé HACTyIIa-
€T NO3UTUBHAA I100aIU3aI1a 3¢MHOI'O MUPa, OCO3HAHHE YeI0Be-
YeCTBOM TOTO, YTO IUTAHETA KUBOM opraHusM; npuxogut Hosas
dnoxa.

k ok sk

Kasasnocs 6b1, B camoii IIpupoge, He3aBuCUMO OT 4eIOBEKa, HE
JOJDKHO OBITH HU IIBETA KAK TAKOBOTO, HU 3BYKA, HU 3aIlaxa, HU BKY-
ca. OHu GyATO BBIABIAIOTCS X 060COOISAIOTCA CAMUM YETOBEKOM, T10-
TOMY 4TO UM OCO3HAIOTCA. OJIHAKO U JKUBOTHBINA MUP, U PACTUTEID-
HBII CITIOCOOEH OTINYATD TO, YTO MOPOKAEHO 3BYKOM, A YTO IIBETOM
WJIM 3aI1aXOM, HE OCO3HABasl BCETO 3TOTO B TAKOM K€ CTENEHHU, Kak
aTO AesaeT dyenosek. Ho 1 kaMeHb o-pasHOMY pearupyeT Ha 3ByKO-
BbI€, CBETOBBIC BOJHBLI-KOJIEOAHMS, HA MTAXHYIIVE, BKYyCOBbIE MHIPE-
JUEHTDI, HECYIUe ONpeNe€HHbIN «XumMusM». B urore, Bech Buju-
MBI MUP, XOT$ U clienuUIecKy, II0-CBOEMY, HO ABHO U a/I€KBATHO
OTBEYAET HA T€ WIN UHBbIE Bo3AeicTBuA. A oHu camoii Ilpupogoii
BbI/I€JICHBI B IATH THIOB (CTUXUIA), IEHICTBYIONMX BO BCEH (pu3nue-
ckoii Bcerennoii.
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Ecin xe ygecTb cymecTBoBaHUE M TOHKHUX IUTAHOB, BKJIIOYAs
OrHeHHBIH, KaK 3TO TpakTyeT Teocodus, Yuenue Kuznu, To rpa-
Jdanuii nmeetcs, poodie ropopsi, CEMb. 1 sTa ceMusseHHOCTD
HEYKOCHHUTEJIbHO «IIPOCAYMBAETCS» U HA HAII IUIOTHBIN, 3€MHOMN
ISITU3BEHHBIN ypoBeHb. Marust rugpst 7 uzBecrra. OHa u B cTpo-
€HHMHU TOU ke n30nI (loma, Xpama). /leficTBUTEIbHO, BHU3Y Hps-
MOYT'OJIbBHUK Cpy0a, a BBEPXy TPEYroabHUK Kposiau. OTKyma xe
«TSHETCS», TMPOEIUPYETCS TAKOH o0pa3 JoMa, 3HAUUT, U CEMe-
PUYHOCTD, a BJIOJIb BEPTUKAIN YWICHEHNE HA YEThIpE U TPHU?

O6pamasce K rpafauy JyXOBHBIX IIEHTPOB YeJI0BeKa, TO €CTh
€ro «4axKpam», WIH «OTHSIM», HACYUTHIBAEM UX KaK pa3 CeMb, TO
€CTb YeThbIpe HU3mux: Mynaaxapa — y OCHOBaHUS ITO3BOHOYHMKA
(Kyspammau), CBagxucTxaHa — B Ta30BOH obsactu, Manumypa —
COJIHEYHOE CIUIETE€HHE, AHAXaTa — I[EHTP CepAla, win «Yama»; u
TPU BEPXHUX: Bumypaxa — meHTp ropraHu, AJKHA — «TPETHH
mia3»!, Caxacpapa — HEHTP rosoBHOro mosra. OIsITh 3amedaeM
He XIIas U30yIIKa; MOKHO CKa3aTh, «0€3.0K0OH U JBepeii» (puc. 22.3
@). A 9TO JIO «TPETbETO INIA3a», Tak-dF0;He-HHaYe;-OKOIIKO TauH-
CTBEHHOTO Yep/aKa B OOBIYHOM JKUJIOM JJIOME.

CoBepIIeHHO AaHAJOTUYHO HAJ0 PACCMATPHUBATH CBSA3AHHBIC
C YaKpaM{ TaK Ha3bIBA€MbI€ «IIPHHIIUIIBL:. 4EIOBEKA, OXBATHI-
BAIOIM€ pa3JIUYHbIE €r0 YPOBHH, WIN IUIAHBI, CO3HAHHUA. JTO,
COOTBETCTBEHHO, YETBIPE HIDKHUX IUTAHA, HUNCHAL Uemeepuyua
(mu TeTpansa), M TPU BBICHIUX, eepxnas mpuada (puc. 22.36). A
UMEHHO.

IHepsrni (JK) - camo ¢usmueckoe Tes10; CTPOro TOBOPS, 3TO
emé He «IPHUHIUI», a HauboJiee IIOTHOE «YHaAXu», CIOCO0-
CTBYIOII[E€ PA3BUTHIO GUOTOTUYECKON HKU3HU.

Bropoii (E) - ajupnoe Ten0, «IBONHNK>», HU3NINN «aCTPAI».

Tpernii (/) — *KM3HEHHBIA NPUHININ (IIpaHa, J)KUBA).

Yerséprerni (I') — Hu3mmii Ma"ac (yMm), >KUBOTHAS JyIla, KaMa-
manac (I - «ramma»).

1 Co3AaéTcs BriedatieHre, YTo MMeHHO AKHa-4aKpa B TOHKOM Tefle HeroBeka («TpeTui rmas»,
«nas LLvebl», «MMa3 bpambi» 1nm «[leBakiua» — OXXECTBEHHbIN 171a3) NOKaNM3yeTcs Ha NinLe
TaMm, rae BCTPeYatoTcs B CBOEM «KJTIOBE» [ABE KayCTWKW OT napabononaHbix CBOAOB Yepena,
NPaBOW 1 NEBOW ero YacTelt. 310 Tak Ha3bIBAaEMbI KCPEAHWIA rMa3», KOTOPbIA B MPOLLECce MHO-
X LIMKITOB VIHBOMIOLWW 11 SBOMIOLIM YeNoBeKa, B KOHLIE KOHLIOB, aTpoVpoBancs.
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ITsarerit (B) — Beicimit Manac.

Ilecroii (B) - Bynaxu, Becenenckas, /lyxosnas Jlyma, nposoa-
HUK ATMBI.

Ceppmoii (A) - Arman, Beicmas [yma, Bcenenckmit /Jlyx,
OTHEHHOE HA4aJI0; CTPOTO TOBOPS, 3TO YK€ HE «IIPUHIUII», A «3€P-
HO JlyXa» — MOHa/Ia.

HMuorma MoHanol MMEHYeT BCIO Tpuaay uiau ayanay Arma-bya-
axu. Terpaga cMepTHa, BKJIIOYAs TOHKOE TEJIO, COCTOSIIEE M3
3(¢UpPHOTO TeJja, J)KU3HEHHOTO MPUHIIUIIA U HU3IIETO MaHaCa; TPU-
ama xe 6eccmepTHa kak MHIUBUAYaTbHOCTD, 3BOJIOINOHUPYIO-
masg 4Yepe3 BOIUIOIEHUs, Kak Bpicmee Jro, cobuparomeecs
BOKPYT CAMOT'0 3€pHa JiyXa, 3TOI 60KeCTBEHHOI UCKpbI. IMeHHO
BOKPYT TPUaJbl BOILIOIAIOTCS, MPHUXOJs Ha 3€MJIO, TOHKHE U
IUIOTHBIE TEJIA, JaBasg BO3MOMKHOCTh HAKOIIUTD OIIBIT KU3HU, UC-
Ky[IUTh KapMy IPONUIBIX cymecTBoBanuil. Ho «HuMKTO He MoxkeT
BOIUIONIATBCA 6€3 3amaca OTHEHHOH aHeprun. bes ceeTroua Arun
(3epHa gyxa. — 4.H.) HUKTO He BOUAET B IUIOTHBIN Mup. PacToue-
H1e ArHU IPOUCXOAUT 37e€Ch, cpeau Bcex uyaec [lpupoasr. <...>
IIpexkpaceH 3akoH, JAIOMUN KaXA0MY BOILIOIEHHOMY UMETD B Ce-
6e Beunblii Aruu, kak Ceet Bo TbMe. IIpekpacen 3akoH, Jaxe BO-
NpeKU KapMbl HaJeIsS0MUNA Kaxaoro nyTHuka csetoM. Ilpexpa-
CE€H 3aKOH, HE MPENSATCTBYIONUI YK€ OT CEMU JIET BO3PACTUTD CA/]
OrHEeHHBI...» (Arau Hora. Mup Ornennsiit, I, § 183).

J1060nBITHO, YTO €CJU «IIPUHIUIY» IOCTAaBUTb B COOTBET-
cTBue GykBy Hamero aagasura oT A 1o JK, To HameuyaeTcs Hekas
KOppeJIsIus; 3Ta OYKBa BCTPEUYAETCs MO0 B Ha3BaHUM, JTUOO B
6JIN3KOM IOHSATHU, OIHCHIBAIONIEM €TO CMBICI. M B TOM uyauTcs
TyOMHHOE BJIUSIHIE CAHCKPUTA.

k ok sk

Mpl ropopuin 06 OUYIEHUAX, BO3HUKAIOMUX Ha (pusnye-
CKOM ILJTaHE, TO €CTh O NATU (PU3MOJOTUYECKH IPOSABIECHHBIX
JUIg Hac opraHax 4yBcTB. Ho Tak kak 4yesoBeK OPraHM30BaH TO-
pas3fo CJI0XKHEE U HaJeJIEH PA3HOTO YPOBHA «IIPUHLIHUIAMU»,
WIN CO3HAHUSAMU, OH CEMEPUYEH U HAXOAUTCS TOXKE B CEMEPUY-
HOM MHpPE, OH «KPOBHBLIA» €roO CbIH, — TO U KOJUYECTBO JEU-
CTBYIOIIX KaHAJIOB CBA3U Y)K€ HE IATb, a, IO KpallHel mepe,
cemb!. B TpEéXMepUH, Ja, — NATh, B YETLIPEXMEPUU IIPOCTPAH-
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CTBA-BPEMEHU, KOT/[a HEOOXOAUMO YJIABJIUBATDH XOJ BPEMEHU U
3amIAAbIBaTh B cutyaruax SOS B npowioe nin B 6yaymee, Toraa
y’Ke JOJIKHO OBbITh IIECTh OpraHoB 4yBcTB. M MbI 3HaeM, HacCIbI-
IIAHBI O «IIECTOM 4yBCTBe». Eciu xe, B caMoM o01eM BapruaHTe
KaHQJIOB-TAK! CE€Mb, 10 YHCJY IUIAHOB, TO, BO3MOKHO, B COOTBET-
creue ¢ T®C, MbpI JOKHBI OOUTATh B NATHMEPHOM IIPOCTPAH-
CTBE, KaK-TO €ro BOCHPUHUMATDh U OTHIOAbL He (PU3NOTOTUIECKH-
MU OpPraHaMU 4yBCTB, @ COBEPHIEHHO 0coObIMH. M B 3TOM OTHO-
IIeHUM IIOKa3aTeJbHO Takoe paccyxaenue E.Il.brasatckoii:
«MypasBeli, KOHEYHO, MOXKET BOCIPUHUMATb T€ K€ 3BYKU, UTO
BOCIPHUHHUMAEM U MBI, HO OH MOXET CJIBIIMATh U T€ 3BYKH, KOTO-
pble MBI cIbImaTh He MokeM. CiresoBaTeabHO, PU3NOIOTH, OYe-
BUJIHO, HE MMEET K 3TOMYy HMKAKOTO OTHOIIEHHUA. Y HaAC C My-
paBbEM pa3HbBIA AuanazoH BocupuaTus. Ilo cpasHenuio c my-
PaBBEM MBI HaXOJAUMCs Ha 60j€e BBICOKOI CTYINEHH 3BOJIOLNU,
HO I10 OTHOIIEHUIO K 60JIe€ BBICOKOMY IIJIaHy, YEM HAIll, HAC MOX-
HO CPaBHUTDb C MYPABbSIMU».

IIpoanenne, orobpakeHne, HAKOHEI, Pa3pacTaHUE U YCJIOKHE-
HUE HAIIUX IATH OPraHOB YYBCTB IPEJCTABIAETCA COBEPIICHHO
€CTECTBEHHDBIM, Pa3 Mbl )KUBEM B CTOJIb MHOTOMUPHOM M MHOT'OMEP-
HOM IIPOCTPAHCTBE, OCBauBaeM ero. B ToHwaiimux ciaosx agpupo-
HOCHOM CyOCTAHIIUM, 3AIOJHSIOMIEH IPOCTPAHCTBO, KaK CBUJE-
TEJILCTBYIOT 330T€PUYECKHE UCTOYHUKU CTOJETHEH JaBHOCTH, Cy-
IECTBYIOT BUOpAIUM, JlaKe IPOMEKYTOUHbIE MEXAy TEMH, KOTO-
pbl€ Ha HalIeM IUIAHE ITOPOKIAIOT OT/JEIbHO CBET (I[BET) U 3BYK.

«Korma acpupHble BUGpariuy, mpon3BoAANIIe 3BYK, BO3PACTAIOT
JI0 YPOBHS BUOpALUI, TPOU3BOJSAIINX CBET, OHU MOTYT OBITh IIPO-
SIBJIEHBI IIPU IIOMOIIM 3dJeKTpuueckoil sHeprun. Ho eciu xro-to
MONBITAETCA CPOPMYJINPOBATH HOHATHUE O ITPOMEKYTOYHBIX MEK/TY
3BYKOM M CBETOM BHOPAIMAX, OH BCTAHET B TYNUK Iepes (PaKToM
HEBO3MOKHOCTU IIPOJIEMOHCTPUPOBATL 3TO ABJEHUE Ha MaTe-
PUAIbHOM IUIAHE €CTECTBEHHBIM WM MeXaHU4YecKuM myTéM. Tem

! Ce4ac aBTOp OCTaBMSIET B CTOPOHE WCKIIOYMTENIBHO BaXHYl TeMy, Kacalollylocs
0coboro opraHa 4YyBCTB 4YeNiOBEKa, TOHKOrO — cepaua, KOTopoe Kak creumanbHbI
opraH fBETCH CPefioTOYMEM 3MOLMIA, OPraHOM MO3HaHWUS, NPUYEM — BbiCLIEro. Tak
nMcan B CBOE BpeMs YAMBUTENIbHOTO MyXKeCTBa U 3HaHWIA YenoBeK, CBSALLEHHWK 1 BpaY
B.®.BonHo-AceHeuknn (1877-1961). M 3To opraH obLleHMs YenoBeka C Borom
(«Oenbduc» Ne1(37)/2004).
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HE MEHee, 3TH IPOMEXYTOUHbIE€ BUOPAITNHU, WM IUTAHbI, — OTYACTH
3BYK, OTYACTH CBET — CTOJIb K€ PEIbHBI 1 HEOOXOIMMBI [l BCEH
CTPYKTYPBI MUPO3/JJaHUs, KaK 1 60JIee BBICOKHE BUOpaIuu. <...>

OOGBIYHO HE IPUHUMAETCS B PACUET, YTO PA3IUYHBIE d(PUPHBIE
BUOpAIMN 3BYyKa M CBETA BO3JEUCTBYIOT HA PAa3IMYHBIC OPTaHBI
3peHus u cayxa. CeHCOpHBIE IEHTPBI ACTPAJIbHOTO U KaMa-MaHa-
CHUYECKOTO TeJl BOCHPUHHUMAIOT BUACHUSA U 3BYKU, HEBUAMMbIEC U
HECJIBIIINMBIE JII COOTBETCTBYIONIUX LIEHTPOB (PU3UUECKOTO Te-
J1a. HeoxxnaHHBI MMIYJIbC K KAaKOMY-TO ACHCTBUIO Ha (pusmye-
CKOM IUTaHE HEPEJKO BbI3BAH BHYNICHUEM, 3aPETUCTPUPOBAHHBIM
B KAaKOM-JIN0OO BHYTPEHHEM IIEHTPE U OTPAKEHHBIM HA COOTBET-
CTBYIOINI IEHTP PU3NIECKOTO TEJA, B TO BpEMs KAK CaM 4eJTOBEK
MOJKET JlaKe He IOJJO3PEBATH O €T0 UCTOYHUKE.

JlJ1s1 HEONBITHOTO IICUXUKA YPE3BBIYAHO TPYAHO PACHO3HATH
WM JJaXKe ONPEAEJUTh, OTKYAA UCXOAAT 3BYKU U CJI0BA, IPOU3HO-
CHMBbIE€ HA IPOMEXYTOYHBIX IUIAHAX U YJIABJUBAEMbIE IICUXHYE-
cKuM ciryxoMm» [13].

A BOT M3 Ppyroro UCTOYHUKA — YUTANUTE, KAK IMPOJIOKEHHNE U
YTOYHEHHE: «... IUIIb COCTOsIHUE Tea (pusndeckoro. — A.H.) mo-
3BOJISIET BJIQJETh rAaMMOIO I[BE€TA, 3ByKa U M3MepeHus. B actpare
y’K€ 3HAaYUTEJIbHO YMHOXEHBI BO3MOXKHOCTH <...> KauecTBo apy-
roe, HO 3TO Ka4€CTBO HeJOCTYIHO 3eme. <...> MOoKHO MHOTI/a 3a-
METHUTB I10JJ00V€ HEKOTOPBIX IIBETOB B IIPO3PAYHBIX TCHAX U B BO-
ne. MoxHO 3aMeTUTD UTPY BO3/yXa, IBET KOTOPOTO JIIOAU OIIpe/ie-
JISTIOT COBEPIIEHHO YCJIOBHO <...> [Mmysn] Mexay KamTaHOBBIM U
caniupom» [23, 4. 2, c. 19].

Ha ToHKUX IUIaHaxX yXe CyIeCTBYET IepeJaHHAs CBBIIIE Tpaja-
IIUsSl HA TO, YTO CTAHET, HAIIPUMEP, IIBETOM Ha (PM3NMYECKOM ILIA-
He, IPUYEM — KOHKPETHBIM LIBETOM, TO €CTb OIpPEAEJIEHHON BU-
Oparueil 3J1eKTPOMarHUTHOTO TTOJIS:

«13 “6enoro” nayua (HexuddepeHIUPOBAHHON MATE€PUH) BbI-
ABIseTCA (TaK CKa3aThb, 3aledaTiaeBaeTcs, Wik ¢ororpapupyer-
csI) sHeprus, koropas auddepeHnnpyeTcs Kak IBeT Ha 3(pup-
HOM IUTaHe. B cBOéM eCTBUU 3TOT ILIaH MOJOOEH dKpaHy WIN
9yBCTBUTEIBHON IJIACTHHKE — OH BOCIIPUHUMAET U 3aTeM (PpuKCH-
PYET 3Ty SHEPTUIO KaK IBET.

ABnsiAch MHIUBUAYATBHBIMU I KXKAOTO YEJIOBEKA, COYeTa-
HUS Pa3JIUYHBIX ACIIEKTOB I[BETA OTPAKAIOTCS HA €T0 ayPUUYECKYIO
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cepy, a yxxe OTTyza — HA €T0 aCTPATBHOE TEJIO, I/[€ CTAHOBATCS OC-
HOBAHHEM JJIS OPTAHOB U PA3IMYHBIX YacTel (PU3NIECKOTro Je1o-
BEKa, U 3/1eCh, HA ACTPaJbHOM ILJIaHE, 3TU IIBETA BCEr/a JOCTYIIHbI
B30pY IPOBOJSAINETO UCCAEAOBAHNE ICHOBUALIA» [13].

M rtaxoe, xackaJoM HyIlee «CBEPXy», BO3JAEHCTBHE TeX WU
MHBIX BUOPAIUA, NHAYe TOBOPs — Toro mau uHoro Jlyya, Hucno-
CJTAaHHOTO Ha (PU3NYECKUI IIaH, IIPOSIBJISETCS 1 Ha JINKe BCel Ha-
el IJIaHeThI: T€ WIN UHbIE €€ 00JJaCTH CO BCEMH UX IIAPCTBAMU
YYBCTBUTEIbHBI TOJBKO K CBOUM BMOpAIuAM, a, 3HAYUT, MOJ:
BJIACTHBI JINIIL onpeaenénnomy Jlyday. B Tom ke ucTouyHUKe YuTa-
eM (1. «30HBI IIBETA») U O IPOSABJIEHUU TAaK HadbiBaeMoro Kpacro-
20 JIyua. BOT OTPBIBOK IOJTHOCTBIO:

«...reorpauueckoe JieJeHUe Ha IUPOTY U JOJITOTY B OCHOBE
CBOEH OBUIO IMPOAMKTOBAHO LIEJBIO PA3METUTH 30HBI OOMTAHUS
PA3IMYHBIX BUJOB 3jIeMeHTaI0B 11BeTa. JInmb ITocBaménnnle Ba-
JIeJIM 3TUM 3HAaHHEM, TallHa KOTOPOTO OXPAHSIACD.

AcTpasibHbBIE YCJIOBUS, CYIECTBYIOMME B IIEHTPE KaXI0H odep-
YEHHOU TaKUM 00pa3oM 30HbI, CPABHUMBI C TEMU, UTO CYIIECTBY-
IOT BOKPYT COJIHEYHOTO CIUIETEHUS YEJIOBEKA, U 3JI€MEHTAJIbI I[Be-
Ta KaKOT'O-TNOO JIyya OKa3bIBAIOT 3/1€Ch OOJIbIIEE BIUSHHAE, YEM Ha
OO0 JPYroil y4acTOK, IO3TOMY OHU B 3HAYUTEJBHON CTEIIEHU
BJIMAIOT HAa BCE BEIIU U HAPOJbI, KOTOPbIE TaM OOUTAIOT.

ITono6HO TOMY, KaK CyIE€CTBYeT B3aMMOCBSI3b MEXKAY Pasind-
HBIMHU YaCTAMU 3eMJIM U COOTBETCTByIommuMu dactamu Kocmoca,
HMMEET MECTO U B3AUMOCBS3b MEXy HUMHU U BCEMU HACEJISIONUMU
€€ 4eJI0BEeYEeCKUMU CyIeCTBAMM, U JOMUHUAPYIOIUMI IBET KaX IO
IIBETOBOI 30HBI OKA3bIBAE€T 0COOOE BO3/CHCTBUE HA JIOACH, IIpU-
HaUIeXamux K JaHaomy Jlyay. B oueHb 60/IbIION cTENEeHU 3TOMY
BJIMSTHUIO TI0/[BEPKEHBI BOJIOCHI, IVTa3a U KOoxka. Takas 30Ha sBasgeT-
Cs1 €CTECTBEHHOU Cpeloi OOMTAHMS /IS TeX, KTO IPUHA/IEKUT K
ynpasisomemy e Jlyay. 3a eé npezpesaMu 3TH 01U 0OpedeHbI
Ha BBIPOXJEHHUE, a paca — Ha ynaJok. Pejgko, korja usydaomum
TaHbI )KU3HU YUEHUKAM, IPUXOJUT B FOJIOBY, UTO CJy4au IOTEPU
3/JOPOBBSl MOTYT OBITH CBA3aHBI IIABHBIM OOpPAa30M C HECOOTBET-
CTBYIOIEN LIBETOBOU CPENOU, HO TEM HE MEHEE 3TO TaAK. <...> TEP-
putopusa KammudopHun HaxoauTcsi B IIEHTPE I[BETOBOM 30HBI
Kpacnoro Jlyga. Crenys Bgosn 35-i1 1 36-i mapasienu, Bbl OOHApY-
JKUTE T€ YaCTH 3€MHOI IOBEPXHOCTH, T/ HAWAYT JUIs cebs ecTe-
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CTBEHHYIO Cpejly OOuTaHus KpacHble packl. Cpeau 3Tux pac 6yayT
anTeKu, UHAEHIIbI M apuiIpl. <...> KpacHblil miiekcyc 3emin, Ta eé
yacThb, KOTOpas ynpasiseTcs npeumymecrBeHHo Kpacubim Jly-
yoM, Haxogutcs Mexay 30-m u 40-M rpajgycoM oT 3KBaTOpa; 3TO
€CTb UICTUHHBINA JJOM BCEX HAPOJIOB, KOTOPbIE JlyXOBHO IIpUHA/IJIE-
xart Kpacnomy Jlyay'.

CymecTByeT Takke MHOXKECTBO JIOJE€H, BOIUIOMIEHHBIX B Ha-
crosmee BpeMs (Hauano XX Beka. — A.H.) B CMEIIAaHHBIX pacax,
KoTopble mpuHaaaexat k Kpacaomy Jlyday, HO HaxoasTcs Ha rpa-
HU NIepexoJia B KaKoi-1u6o nHoit Jlyd; nuéo ciaegyer moMHUTD, 9YTO
B Hayajle KaKJA0U HOBOU MaHBaHTapbl TOTOBbIE K BOILIOIIEHUIO
MOHAa/bl TPUXOJAT IO, BAAABIY€CTBOM KaKOTO-TO MHOTO Ka4eCTBA
KU3HU, Wan nseTta Jlyda, HeXean TOT, B KOTOPOM OHU BOILIOIIA-
Juch panee. Te 3 HUX, 4TO BomomeHsl ceiiuac B Kpacnowm Jlyue,
CTaHyT B caeqyomeit MansanTape yactbio Cunero Jlyya, a e, ato
npuHaiekaT Kk CuHeMy, cTaHyT 9acTbio KpacHoro, ecim ToJabko
OHU YK€ He IIPONLIN Yepes 3Ty (pasy CyleCcTBOBaHUA, B CIyyae Je-
IO OHHU, 2 TAK)KE MOHQ/IbI, IPUHA/JIEKANIIE B HACTOAIIEE BPEMS K
Kpacnomy u Cunemy Jlyuy, nepeiinyr B Hauaze caenyomeii Man-
BaHTaphl B PUOIETOBBII.

IToka BbI He 3aXOTUTE NPUHATH TOT (PAKT, YTO KAXKIBIN I[BET-
HoMi Jlyu, Tak jke Kak 1 KaxAblii MHOU nojpasnen Kocmoca, saBis-
€TCs BOILIOIEHHON CYIHOCTBIO Ha HEKOEM ILTaHe ObITUS, Bl HE
OyeTe B COCTOSTHUM NPUHATbL 1 MOE yTBep:KJleHre O TOM, UTO Yy
3TOM CYymHOCTU, KOTOPYIO Mbl UMeHyeM Kpacubim Jlygom, ecTs co-
OTBETCTBYIOIIUI 3TOU KPACHOH IBETOBOI 30HE 3€MJIH ILIEKCYC —
KOCMUYECKUH IIJIEKCYC, — IPeACTaBJIEHHLIN [L1aHeTol Mapc. eciun
TOBOPUTH O ILJIaHE, JOCTYITHOM YEJIOBEUYECKOMY 3PEHHIO; A TAKXKE
APpyrue 1noJo6Hble IIEKCYChl, WX, BEPHEE, DHEPreTHYeCKue oopa-
30BaHUs, KOTOPBIE COOTBETCTBYIOT CBOEMY ILIEKCYCY Ha KaKIOM
13 HEBUAUMBIX IUTAHOB. ECii BbI CITOCOGHBI OCO3HATH, YTO BCE 3TU
Pa3JIMYHBIE IIEKCYCHI, POSBISAIONINECS B KAKAOM COCTOSHUN Ma-
TEpPUM, CUJIbI U CO3HAHUSA, B CBOEH COBOKYIIHOCTU CYTh €JMHAs
CYIIHOCTB, TO BaM OyJI€T HETPYAHO IOHATH, YTO HEU3OEKHO JOJI-
JKHA CYIIeCTBOBATh OYEHb MOIydyas CHJIa HPUTSKEHUS MEX]Y

'K kpacHomy nnekcycy 3emnu B CeBepHOM MOJyLLIAPUN OTHOCATCA 06nacTu: tor icnaHum m
ceep Adpuku, CpepmsemHomopbe, Typums, Vipak, WpaH, AdraHucran, Trubet, Kutam
(monuHbl pek fAHU3bI U XyaHxa), Kopes, AnoHus, LeHTpanbHas 4actb CeBepHOM AMepUIKM.
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KpPaCHOM IBETOBOI 30HOU 3eM/IM M HapOJAMHM KPACHOMH pachbl»
[13]. o6aBum — u mraneroit Mapc!...

M3 Bcero ckazanHoro onpeaenénno caeayer uro LIBET (a, 3Ha-
qut, 3BYK, naxxe 3AITAX, BKYC) - He TosbpKO nposiBieHue du-
3MOJIOTUYECKUX CBOMCTB. JII060€e XapakTepHOE KAa4ecTBO TpPaH-
CIMPYETCSI C CAMBIX BBICOKMX ILJIAHOB — U3 Mupa OrHEHHOrO, UC-
IOJIb3Y$l YCJIOBUS COOTBETCTBYIONETO CJIOS MATEPUAJBHOCTU U K
HUM IIPUHOPABJIMBAACH, CO3/IAET CBOU «XUMU3M».

Bonee Toro, namedaeTcs BO3BMOKHOCTD IIOHATDH, IOUEMY 1 KaK
Ta WIM UHAas IUTAaHeTa caMma 1o cebe (a He TOJbKO B COOTBETCTBUU
OTHOCUTENBHBIM OTcTOsiHMEeM OT CoOJIHIA) CIIOCOOHA BJIUATH
csonM JlydoM He TOTBKO HA OoNpeaeséHHYI0 00JaCTh APYrol Iia-
HETBI, HO ¥ HAa ONPEJEIEHHYIO YaCTh TeJa, JUIA €€ obuTaTesne,
Ha OpraHbl YyBCTB, Ha BXOJbI M BBIXOJBI 3TUX OPraHOB U3 TeJa.
ITonAaTs ke 3TO — 3a7a4ya HAyKu OYJyIero, KOTOpask OCMbICJIEHHO
BOCIIPUMET HAPaOOTKHU aCTPOJOTHUYECKON HAyKH, JPEBHEH aaxu-
mun. IToaygaercs, 4To Bcero 4yesoBeKka 1 KOHKPETHBIN €ro OpraH
YYBCTB BOCCO3JAET crenuuyeckoe HU3IydeHHue, «IIpoduBas Jo-
CTYI» BHYTPb JUISI IOJTHOKPOBHOM PETYJISAIMY ¢ BHEITHUM MUPOM,
¢ CosHeYHOM CUCTEMOH, € JalbHUM KOCcMOcoM. M «Tonbko uepes
KOCMHYECKHE U JyXOBHBIE IIEHTPBbI MOTYT (PU3UUYECKUE IIEHTPBI
(BepxHME ceMb OTBEPCTHI U HIDKHUE TPU® — BCETO AECSTH) U3BJIe-
KaTb MOJb3y U3 CBOUX OKKYJIBTHBIX B3aMMOJEUCTBUI, MO0 3TH
OTBEPCTUS WIN MPOXO/bI SABJISIOTCS KaHAJIAMU, IPOBOJSAIIMMHU B
TEJIO T€ BJIUSAHUSA, KOTOPBIE 8044 U€A06eKa TPUTATUBAET U UCIIOb-
3y€eT, TO €CTh KOCMHYecKHe Cribl» [28, c. 385].

Jlerom 2003 roaa, 27 aBrycra, ianera Mapc HeBUAAHHO 6n3-
ko mojomta k 3eme. Takoe «Benrmuaiimee» MpOTUBOCTOSHUE
CJIYYMJIOCH BIIEPBBIE 32 HMPUMEPHO 57,5 ThICAY JIeT U HOZOOHOE
npousoiaér sumb B 2287 roay (28 asrycra)! HekoTopsie cenua-
JIMCTBI Ja’K€ CKJOHHBI ObLIM OOBSICHUTH UMEHHO 3THUM OOCTOS-
TEJIbCTBOM UPE3BLIYAHO PE3KHE IOTOJHbIE AHOMAINU — UCIIeTIe-
JIIOMYIO U JIOJTYIO Kapy B 3amnajHoil EBpomne, ycuinsaBmuecs
yparanbsl B AMepuke u T. . Ml nMmeHHO nmo3Hel BeCHOH u JIeToM, a
HE 3UMOM, B rOJIONEN U HEMOTO/ly, HEObIBAJIO MHOTI'O JIIOJIeN JIoMa-

'Cm. 0 Mapce «[enburc» Ne1(37) /2004.
2 Hnwme hyHKLUMOHaNbHbIe OpraHbI.
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JIA PyKU U HOTY; BBIBUXU U PACTKEHUS NPECTIeJOBAIM UX 3HAUU-
TEJBHO Yalle, YeM OOBIYHO. JTO CJIYINUIOCh U C ABTOPOM 3TOU
KHUTH (B ropockomne y Hero He Mapc, a Benepa), HeyrauHo u
OYE€Hb CWIBHO OCTYIHMBIIETOCS JETOM B JIEPEBHE; 4 TaM K€ — JIBE
JKEHIUHBI CO CJIOMAaHHOU PYKOM, AE€BOYKA-TIOAPOCTOK C CHJIbHEN-
LM BbIBUXOM HOTM...

Tax uto mianerHele Jlyun — spjieHNE HE IYTOYHOE, JJaXKe omac-
Hoe. O ToM yke JJaBHO U MHOTO cKa3aHo. M Bcé sicHee oco3HaéTc4,
YTO «4YEJIOBEK €CThb ABHBIM NPUEMHUK KOCMHYECKUX dHEPTUI.
<...> BimsgHue KocMU4YeCcKuX NPOCTPAaHCTBEHHBIX TOKOB Ha JIIoJel
OY€Hb CUJIbHO. JHeprum JlaTbHUX MUPOB JOCTUTAIOT 3€MJIU U
BO3JEMCTBYIOT HA KAKAbII OPTAHU3M B 3aBUCUMOCTHU OT €TI0 CTPYK-
Typbl 1 ocobenHocTei» [10, T. 8, § 286, 291). 1 kak pa3 Hanuune
Y KOKIOTO IPUPOJHOTO OOBEKTA, BOKPYT HETO M B HEM CAMOM — Y
KaMHs$I, PaCTE€HHS, )KUBOTHOTO, TeM 6oJjiee, 4YeJIOBEKa — TOHKOMa-
TEPHUATBHBIX COCTABJISIOMUX (060JI0UEK, CYOCTAHINN, chep BIU-
HUS U T.J.) IO3BOJISIET SICHEE IPEACTABUTh, HAYYHO OOOCHOBATH
BO3MOKHBI MEXAHM3M MHOTOCTOPOHHEN CBSI3U BCETO CO BCEM,
JII000TO € KaK[bIM, UCITOJIb3ysI IPU 3TOM BCEOOIIUI IPUHITUAI Cope-
30MaNCHOCMU — CO-3BYUHS, CO-TIACUS, CO-€IMHEHUS. A 3HAUUT, BOC-
XUTUTBCS 6€3 YAUBJICHUS TEM YHUBEPCAIBHBIM IIPABUIAM BOCCO3-
JaHUS CIEeI(PUUIECKOrO CXOACTBA, A Jy4YIle CKa3aTb — IIOA00Us,
KOTOpbI€ PYKOBOJAT CTPyKTypupoBaHueM u COTHEYHOU cucTe-
MBI, I HAIIIETO JIUI[A; MBI )K€ COBEPIICHHO aHAJIOTUYHO, 110 TEM K€
3aKOHAM COOPYKa€M CBOE JKUJIMIIE U BO3BOJYM XpaMbl.

IToBcrony Bo BeceseHHOMH, BUAUMO 1 HEBUAUMO, UJET 6€3 OCTa-
HOBKM Besnkoe CTpouTeIbCTBO, B GOJIBIIOM U B MAJIOM, B KOCHOM
1 B 6MOJIOrNY€ECKU OKUBIEHHOM. be3s cyeTsl, nmuxkinano, o Iliany
- 1o Besmxomy ITnany. Ha 3emie BHauasze cTaBAT «Cpyd» — Kak 1 Ha
MIOYBE-3€MJIE; TOJIBKO ITOTOM BO3BOJIST KPBIIY-yKpbITHE. Takxke du-
3UYECKHU 3apoxkjaercd U Yemosek: cHadana popmMupyercs IUIOT-
HOE €ro TeJIO, U JUIIb K CEMHU I'OJIlaM YKPEILISETCS €T0 «KPbIMIa» —
Tpuaga Breicmero B yenoseke. PasymeeTcsi, caMu IPOEKTHI JIoMa,
YeJI0BEKA, BO3HUKAIOT 3HAYNTEIBHO PAHbIIE «CPyOa» U 3apOibIIIe-
Boro Teia. Ounm 3perot B JIio68u — HeGecHoM, B Mupax ToHkux u
OrnenHoM. A HecéT mpoodpa3 OyAyIIero MOHaJia — 3€PHO JiyXa.

IToctpoen Jlom. Ilmasamu aymu cmoTput oH B Mup. CuibHa
cBa3b ¢ 3eMsI€éii, Ho nmpouyHa u ¢ He6om. KBagpar — Ha 3emie,
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TPEYroabHUK — B He60. OHU pa3jeJeHbl, HO U TyT UMEETCs Kpe-
néx. KoHcTpyknus yresneer, crponmia Beigepxkar. «Ipoma» An-
TaxKapaHbl, WX AHTAacKapaHbl (canckp.), mponoxena. OHa - y3-
KNI MOCT MeXJy BbICIIMM M HU3MIMM MaHAcOM — MeXxay Ooxke-
CTBEHHBIM Jro u anyHoi Jlymoii. Tak nepepaoTcsa K BbICHIEMY
Iro JUYHBIE BIEYATIECHUS U MBICJIHM YEJIOBEKA, YTO MOTYT OBIThH
aCCUMMJIMPOBAHbBI, HAKOILIEHbI HeymMupaloneil CymHocTbio. ATO
— KaK yXO JUISl CJBIIIAHUSA, KaK IVIa3a I BUAEHUS. DTO — CJIOBHO
JUTH, CBA3bIBAIONIEe MaTh (KBaJpaT — JpeBHUN cuMBo 3emun!)
1 oTra (TpeyroJbHUK, CUMBOJU3UPYIONIEl, He IpaBjia JIa, CTpe-
JIy, aKTUBHOE HA4YaJIo!), ylep>KUBAa€MBIX B €IMHCTBE IIPOTUBOIIO-
JIOKHBIMU, JONMOTHAIOMMMU JAPYT JPyra Ka4ecTBaMu — yCTOHYN-
BOCTBIO, KOHCEPBAIlME€X U NOABUKHOCTHIO, M3MEHUYUBOCTDIO,
CTOJIb BOCTPEOOBAaHHBIMHU B 3BoJIonUU. 160 TOIBKO NOJIIPHOCTD
— 3aJIoT €€ peaau3aluu.

Ho «eciu Mp1 paspymmin AHTaxkKapaHy JO TOrO, KakK JUYHOE
emeé He MEePENLIO MoJ a6COMIOTHBIN KOHTPOIb HETUYHOTO Jro,
TO MBI PUCKYE€M IOTEPATH NOCTIEAHEE U OBITH OTOPBAHHBIMU OT
HETO HABCETJA, €CJIM, IMOMCTHHE, HE IOTOPOIMUMCS BOCCTAHO-
BUTb OOIIEHHE IYTEM BEJIMYANIIETO OKOHYATETIbHOTO YCHJIMA.
JIump Koraa Mbl HEPA3PbIBHO COEUHUINCH C CYIIHOCTBIO boxe-
CTBEHHOTO YMa, HaM CJI€JyeT pa3pymuTh AHTaxKapaHy (TO €CTb
yittu u3 xusnn. — A.H.)» [28, c. 337, 448]. Karactpods! BHY-
TPEHHHUE U BHEIIHUE MOTYT «CHECTU KPBIIIY», IOPBATh TOHYAM-
HIyIO0 IYIOBUHY — HUTh AHTakxapaHbl. CHJIbHBIN yparas 1u6o 1mo-
BAJIAT CTE€HBI — HACTOJBKO CJIAOBIM OKKETCS TEJIO, INOO CMETET
kposimo. Tpuaja oTaenuTcs oT TETPaJbl, MU OCTAHETCS JOMUK 6€3
KPBIIIY, B JIydlIeM cjydae «Kpbllla noeger»... Ho Henb3a 6e3
KPBIIIY — OHA 3AIUTUT Oyaymiee, XpaHUT npornioe. OHa ykasbl-
BaeT B HEOO U He JOJKHA ObITh II0CKOi. Ho BOT coBpemenHble
JIOMa 9aCTO My4YalOTCs 6€3 CKaTHBIX KPBIIIL...

ea 2aasza naanemnoi cucmemot

Tennepb MBICIEHHO BBIIJIEM U3 JOMa, XpaMa M HallpaBUMCH
BBEpPX, MOJIETUM Haj 3eMJIEN, OKA3aBIINCH Y’KE€ B IPOCTPAHCTBE
IUITAHETHOU CHUCTEMBI.

Bcnomaum. HrkHMiz ypoBEHD IVIA3HUILL HA JIMIE YEJIOBEKA COOT-
BeTcTBYeT B IwIaHe CoHEeYHOI cucTeMbl opouTe 3emn. A opoura
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Hallel TUIAHETBbI B CIHPAJIBLHOM «30JI0TOM» KapKace CUCTEMBI (3TO
aBTOP TOXKE€ KOTAA-TO MokKasal — cM. Ilpunoxenue IV) ¢popmanbHo-
MaTeMaTUYeCKU ITPUHAJIEKUT COBEPIIEHHO YHUKAILHOM 00J1acTU B
9KCIIOHEHIIMAIBHO OPraHU30BaHHON cucteme. M mra3a uenoseka —
B€/Ib TOXKE OCOOBIN OPraH YyBCTB U IO CBOEMY (PYHKITMOHMPOBAHUIO,
1 110 CBOEH 3HaUMMOCTU. OCTaIbHbIE OPraHbl YYBCTB — 11O BHEIIHEH
¢popme 60 TOXKE «OTBEPCTUSA» B TEJI€ (YIIH, POT, HO3JPH), INOO Ha-
XOJATCS HA €rO IMOBEPXHOCTU (CaMa KOKa). A B IIPOBAIBI IVIA3HMUII
BMOHTHUPOBAHbI Cepuueckoil (POpMbI CJIOKHBIE ONTHUYECKUE
ycTpoiicTBa. Ha nx «3agHeii» cToOpoHe — ceTdarka mia3a. TO BbIHE-
CEHHbIN HapyXKy Kycouek Moara. Ho a3To 1 Hekas «TeHeBasi» CTOPOHa
MIAPOOOPA3HOTO IIA3HOTO A0JI0KA, KaK Obl HOYHOE, BEYHO CHAINee
NOJIyIIapye IJTAHETBI. A KaK BCAKOE CIAIIEE CYIIECTBO, B TOM YUC/IE
YeJIOBEYECKOE (U MPEXKAE BCETO TAKOE), OHO JPEMJIET JIUIIb TEJIOM,
HO HE CBOMMM MEHTAJIBHBIMU CTPYKTYPaMMU; €T0 JylIa IyTeIleCTBYeT
Ha TOHKHX IulaHaX. M ycrex momnbsITKU COXpaHSATh CO3HAHUE BO CHE
€CTh IIar K OBJIAJEHUIO CBOUM CO3HAaHUEM, 6€3 Yero, KCTaTu, He MO-
KET OCYIECTBUTLCA GeccMepTHe — JiyXxa (KOHEYHO, HE TeJa).

BrenrHIoOI0 jke 9acThb IMTA3HOTO A6JI0Ka TOT/[a IPABOMEPHO CPaB-
HUTD C JHEBHOM, HE CIIsIell CTOPOHOM 3eMHOTO IIapa, TeM doJee,
KOIJIa Pa3OMKHYTbI BekU. IIpaBomepHas, XOTsd M HEOXKHUAAHHAS
aHatorus. Kaxjaplii ke m1a3 Kak IMApPOBUJHOE TEJIO CIPABEAINBO
cooTHecTH — ojuH ¢ CosHneM, apyroi — ¢ JIyHoii, KoTopblie ocBe-
IMIAIOT — OZIHO MOITHO ¥ CAMOCTUIHO (M 3TO IJIa3 IPABbBINA, OT/AI0-
Ui BHYTPEHHIOO 3HEPIUIO BOBHE), PYroe — HECPABHEHHO CJIa-
6ee M OTPKEHHO (M 3TO IIa3 JIEBBIN, 3a0MpAIOMMIl BHEUIHIO
sHepruio). B onpenenéHHBIX 330TE€PUYECKUX MCTOYHUKAX, ACH-
CTBUTEJBHO, MOKHO HAMTU TAKHEE Mapaule]d MEKIy JByMs CBe-
TUJIAMHA U KAKbIM U3 IVIa3.

/IBa KPymIbIX IUTAHETHBIX TeJa HAa 3€MHOU opbure — 3eMIio u
JIyny — MbI TOXe€ BIIpaBe COOTHECTHU C IIPABBIM U JIEBLIM IVIA3HBIMU
A0JJOKaMU, OJHA CTOPOHA KOTOPBIX BCErJa OOJPCTBYET, Jpyras
cnut (He ¢ reorpadu4ecKoi TOYKU 3PEHUsI, & C TOYKH 3PEHUS
KOJIM4YEeCTBa Najaonero Ha Heé cBeta). He smmnespeer s Conneu-
Hasl CUCTE€Ma LEJTUKOM BCEH 3€MHOH OpPOHTON, TO €CTh SKJIUITU-
KOU, JaN€Kui U HEeJOCATAEMbIA KaxaoMy 13 Hac Kocmoc nmenno
3TOM CBOEH mapoi «ra3»? Hecércs e oHa B CTOPOHY CO3BE3AMSs
Iepkyneca, nocputast ¢ «MaKyIIKH» CBOEH, TO €CTh CEBEPHOTO He-
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6eCHOTO IOJII0CA, 30BbI MOTY4eMy co3Be3auio — JIpakony — u Bou-
pas 3aCTBIBIIEH U CKOBAHHOM JIBJOM AHTAPKTUJON IVIaC I0KHOTO
HebGeCHOro 1noJoca n3 co3pe3ausa 3010Toit Puiobl. M Tak obpamia-
etcs BKpyr CosHIIa BeCh COHM IUIaHeT (Kpome Beneps! u Ypana).

CeMb IUTAaHET KaK C€Mb HOT, 3ByYyaHHE KOTOPBIX B ONpeseI€H-
HOM IOpsAJIKE POXKJaeT CUM(pOHMIO BCEH CUCTEMBI IPU €€ 3BOJIIO-
IIMOHOM BOCXOXXJeHnH. IToliMéM My3bIky cep Kak cuMEpOHUIO
TFaPMOHHYHOT'O Pa3BUTHUS BOKPYT 3BE3/IbI, OXBAUYE€HHOH KOJIbIIAMU
IJIAHETHBIX OPOUT — €€ cTyneHsMU, cdepaMu, HOTaMu... Brpo-
4yeM, B COTHEYHOU cUCTeMe BUJUMBIX IUTAaHET (HO HE CIIyTHHUKOB)
BMmecTte ¢ ComaneM - 10, kak maplieB HA pPyKaX, MCIIOJHSIONUX
BOT 3Ty «MY3bIKy Cpep».

J30TepUdecKy, KaxAas U3 IUIAHET €CTh ONpPEeAeJEHHBIN «Op-
raH» 1ejaocTHoi Hameilt cucrembl. Cepane — camo Cosnie. A 3e-
MJIsI — He Jiyllla €€, He KeJIYJO0K, HO HEKMI CMOTPAIIUI, U ITOTOMY
Mo3roBoii oyar. [Toka BecbMa He 3peJiblii, HO NPeGhIBAIOIINIA B pa3-
BUTHUH U HJEXAax. Jymaromuii...

«Jlya Connna, nim Kocmuaecknii Jlyd, npoxoaur uepes npo-
CTPAHCTBO, HANIOJJHEHHOE BUOPAIMSAMM, BOJHAMU TOHYANIIEN
cyocrannnm OrHs, yaBIeHOTo Kak ¢up. Akama ecTb CyOCTaHIIUS
Orusa emé 6osee TOHKOTro KadecTsa, Hexenun ddup. Kocmmye-
ckuii JIyd 3axmodaeT B cebe BCe 3JIEMEHTBI U 9HEPTUH, HAXO/ AU
ecqa B Hamell Comneunoii cucreme. Kocmuueckuii Jlya gokycupy-
erca B HameMm Comnne. Ilpuuém, ConHile TpaHCMyTHPYET BCe
SHEPTUH, MOoJIydyaeMble UM U3 cep JAATbHUX, U NePeJaéT UX ILIa-
HeTaM Hamreil COTHEYHON CUCTEMBI.

<...> CosHIIE, B CBOIO OUY€pe/ib, IOJIYYAET OTPAOOTAHHBIE SHEP-
T'UH OT IUVIAHET U TPAHCMYTUPYET UX B cBoéM Ornennom lopaue u
3aTeM CHOBA BBICBLIAET UX B CBOIO cucTeMy» [22, c. 273].

«Kaxxgoe cosHile 1 Kakaas IUTaHeTa JI000U 13 6eCUYNCIeHHbBIX
COJIHEYHBIX CUCTEM €CTbh MHAUBUJYIbHAS CYNHOCTD, JOCTUTTIAS
CBOETO HBIHEIIHETO BBICOKOTO IOJIOXKEHHS ITOCPEACTBOM TEX XKe
3aKOHOB 3BOJIOINH, KOTOPBIE MPEOOPAKAIOT KAMEHbD, JKUBOTHOE
U JeJIoBeKa Ha moBepxHocTu 3emmn» [41, c. 158].

A «BpeMs OT BpeMEHH, B KAKOM-TO Jlai€KoM yroske Kocmoca ot-
KPBIBAETCSI HOBOE COJIHIIE, UM 3BE3/1a, YTO BIIOJHE MOXKET O3Ha-
YaTh BO3POXK/IE€HNE JyYNCTON SHEPTUH B 3B€3/l€, ACTPaJIbHBIN IIPO-
TOTUII KOTOPOH cTap, Kak cama Bcenennas» [41, c. 25].
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Paznalorca nnoraa rooca — bosabmoro Bapeisa Bo Beenennoii
1 He cymectBoBao. Jla 6611 OH 1 Jaxke nmpojosskaercs! Beé u Bce
MBI — Ha €rO Pa3JeTaloNIMXCsl OCKOJIKaX IMPOCTPAHCTBA, TOJI0Tpa-
¢ugeckn oTodpaKaoIe CBOETO MOTy4€ero TaunHcTBeHHoro I1pa-
poANuTENS HA 3TOM TPYJHOM, HO IPEKPACHOM (PU3MYECKOM ILIAHE.
3axkoH AHAJIOTUH — yBEPEHHASI TOMY ITO/ICKA3Ka.

YTo 10 NpeAnoIaraeMoro Y4éHbIMU ABJECHUSA 0albH00etUcmEus —
MTHOBEHHOM IIepelady CUTHATa-MH(pOpMAnuU (a ¥ HEKOH 0co-
601 PHEPruMn) U3 CUHTYJISPHOU «TOYKN» B3pbIBa (CBO€OGPA3HOTO
Jlaiis-ieHTpa) ¥ IO BCeMy HEOOO3PHUMOMY, YCKOPEHHO PACIIUPSIIO-
meMycsl IPOCTPAHCTBY BcelnenHoil, — To €ro, JalbHOJAENCTBUE,
MOKHO aCCOIMUPOBATH C IOJUIMHHO rosiorpaguueckum s3dpdex-
TOM: B OCKOJIKaX PACKOJIOTOTO €IMHBIM yIapOM 3€pKajla OTOOpa3u-
Jach (Kak B HEM caMOM, €Ié I1e€JI0M) IIEPBO3/JJaHHAs KAPTHUHA CBEP-
muBmerocs. [Ipuyém cpasy 3aneuvarnéHHas B KaxjJoM U3 ¢par-
MEHTOB U COXpaHSIONas BCIO MOTHOTY MH(MOPMAUU U MO Cei
J€Hb, HO U OTpakalollas MTHOBEHHO BCE HOBOE, IIPOUCXO/SAIIEE.
Pacnagenne na wactu Besmkoro 3epkana — 3TO mpornecc MHOro-
CTYIEHYATbIA.

C TOuKM 3peHUs HAYKU, B IIEPBYIO O4Yepe/[b IPOUCXOJUT IOCIe-
JOBATEIbHOE U YPE3BBIYATHO OBICTPOE 060COOIEHNE JIPYT OT APY-
ra KaxJOW M3 YeThIPEX M3BECTHBIX CWJI, COOpaHHBIX B Exnnom
B3aUMOJIEHCTBUU: BHAYAJI€ — IPABUTALMOHHON CHJIBI KaK HanoOo-
JIe€ JIAJIEKO BBITATMBAIONIEH CBOM «IIEIIKHE INyIaJIbIbl», OPTaHU-
3ylomel OOIIyI0 CTPYKTYPy HPOCTPAHCTBA, 3aTE€M — B3aUMOJEH-
CTBHUS €J1A6OTO, @ TAKKE CUJIBHOI'O, OTBETCTBEHHOT'O 3a CTPYKTYPY
y’Ke€ Ha MUKPOYPOBHSAX — B Si/[pax aTOMOB, U, HAKOHEI], — 3JIEKTPO-
MardiyuTHOIO, B HallleM IIOHUMaHuU — cBeTa. Torma BemecTBo oTje-
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JIIETCSL OT U3JIYyYE€HMs, ¥ HACTYHAET CIAEAYIOMAs 3I0XA IPOsBJIE-
HUA (pu3nYecKoro Mupa — pparmeHTanus semectsa. M3 aToit mac-
Cbl, COBEPHIEHHO HUYTOXXHOMU JI0J1 OT BCell cyocTannuu Beenen-
HOM, 00pa3yloTCs TIAKTUKU, 3BE3/bI, IJIAHETDI, BO3HUKAET OMO-
JIOTUY€CKas KU3Hb, O(pOPMIISIOMAsI, B TOM YHUCJIE, U IUIOTHOE Te-
g0 4yenoseka. Jugdepenyuayueiic MaTepUN HA3BIBACTCA JAHHDBIA
IIpOLIECC B 330TE€PUYECKON JOKTPHUHE, «IIaJ€HHEM JyXa B MaTe-
pHIO», €Tro «KpUCTA/UIM3anueii». HapepHoe, mMeHHO oTciofa — Tak
Ha3bIBaeMast 0eAuMocms JyXa', OTHS BO BCEX €ro IPOSIBICHHUSX
(BBICIIEE MPOSIBIEHUE OTHA U €CTh CaM JyX), a TAKXK€ — MarHUTa.
ITpoctpancrBennsiit Orons — BoT noaanaHas Exunas Cuta, npo-
HU3BIBAIONIAS OT Hayasaa BCE U B B Muposaannu. «[lox rakum or-
HEM OHMMAIOTCS CUJIBI MAaTHUTA U 3J1eKTpudecTBo» (Mup Oruen-
upiid. Y. IIL.). «IIpocTpancTBenHbIil OroHs eCThb CBA3yIoONee Hava-
JIO ME3K/Ty BCEMU MUPAMU HAa BCEM MPOSIBJIEHHOM IIPOCTPAHCTBE, U
IIOTOMY Ka)KJIO€ SIBJICHUE, KK/Iasi OUTBA, I/ie ObI OHA HU IIPOMCXO/U-
JIa, TaK MJIM MHAYE 3aTPAruBaeT U BCE MUPDI, UIX BCE IIPOCTPAHCTBO»
(Pepux E.H. ITncoma. T.V. M., MLIP. C. 300). Ecin tudpdpepenmmamaro
MHpa, «pa3bHeHne 3epKajia» (a IIOTOMY — U hpakmansrocmas!) MOKHO
YIIOZOOUTH 3KOHOMHOH U LIE€JI€COOOPa3HOM «I€JIUMOCTH» €ro Ha
PasHOMACIITAOHbIE YaCTH, NU30MOP(HBIE, TO €CTh ITOJOOHBIE APYT
Apyry (OTCIofa BeIMKasi CHMMETPUS MUPa KaK 3aJI0T €r0 COXPaH-
HOCTH!), TO KOKIBII 13 (PParMEHTOB €CTh «3€PKAIbHOE OKHO» B
MHUP YHCTOTO JiyXa, a BCE PACHIUPSIOMMECS TPEMHHBI-TIPOMEKYT-
KM MEKJy HUMH — HE 9TO MHOE, KaK CaMO pa3/lyBalolleecs! JOHO
IPOCTPAHCTBA, €TI0 CETYATBIN KapKac, BIOJb KOTOPOTO U JTOKAIH-
3yIOTCSI, KaK M3BECTHO U3 HAOIIONEHUI, CKOIUICHUS U CBEPXCKO-
IJIEHUS TAUIAKTUK, TO €CThb BCS MU3EPHAs OISl MUPOBOU CpPeJbl —
GapUOHHOE BEUECTBO (B 3TOM COCTOUT U I'PAHJMO3HAsI aCHMMe-
Tpusi Mupa, Oyayun 3anorom ero aumHamusmal). Kak roBopurcs,
IBUTH 3a0MBAETCS IO IEJISAM... 3/1€Ch, BO BCE PACXOAAIIUXCS «IIPO-
BaJIax» JAyXa, UJET YCWIMBAIOMMUIACA POCT HANPSKEHUU; KakK IIO
HEpPBaM, HarHETAIOTCS U CTPYATCS SHEPTUH, CTOJIb HEOOXOAUMBbIE
CO3UJATEIbHBIM ITOCTPOEHUSAM U PA3PYHIMTENbHBIM CHUJIAM BCEH
MansanTapsl. 3xech ucnonssaercsa or Havanra npunmun gpo6Ho-
CTU, WU KEAHMO8AHUS, TON HEOTIPEAEJTEHHOCTH, IIPU KOTOPOI He-
BO3MOKHO TOYHO «3aMEPUTD», I7€ K€ BUTAET JyX. OH XKUBET B OC-
KOJIKAaX — Ha OCTPOBAX HEOBEUECTBAEHHOCTH... «OJHO — BO BCEM,
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1 BCEé — B OHOM»... «Pa3buroe 3epkano» — Bcenennas — ocymecT-
BJISIET (DAKTUYECKHU TEJEIOPTAIUIO JyXa, HHAY€E rOBOPS, IIEPEHOC
TOU «MaTpUIlbl», IO KOTOPOH POXKAAETCA U PA3BUBAECTCA HaIl
mup. Ilpu sTomM rosnorpapuuecku HENPEPBIBHO BOCCO3AAETCS

Puc. 23.1. Heyctom4nmBoCTb OCECUM-
METPUHOW CTPYW. JTaMUHaPHbIV NOTOK
BO3lyXa BbITEKaeT U3 Kpyrfion Tpyosl
npu 4ucne PemHonbaca 10 000. Bo
BHELUHEeN 0bnacTn CTpyu pa3BuBaloT-
€l 0OCeCMMETPUYHbIE KonebaHws, 3a-
TeM 3Ta 06nacTb CTpyM CBOpavMBaeT-
C B BUXpeBble Kosbla (3ddekTs
«rpuba», «Konoca»), nocne 4ero
CTpys BHe3amHO CTaHOBUTCS TypOy-
neHTHOM (3thdekT «KpoHbI») [20]

Enunoe, ta IlenocTHOCTD, KOTOpas
mocJue boabmoro Bsprisa
PasdmIach, «pasMHOKIIACH» , HO HE
pacnanace! (ITouemy G6osTca pa3ou-
Toro 3epkana’ bosarca «cmepTn» —
HOBOI (pa3pl CYIECTBOBAHUA. .. )

Tarorenne  (mooXHUTEIbHAS
rpaBUTAllNs, WIN IPUTSKEHUE)
ecTb (PU3NYECKU MEXAaHHU3M CTpe-
MJIEHUSI «OCKOJIKOB» BHOBb OOpeCTH
LlesocTHOCTD, HapymeHHYIO bob-
muM B3pbiBoM, — coeauHUTLCA,
IIPEOJI0JIETh PAa30OMEHHOCTD. B ny-
xe — 370 JII060Bb B BBICIIEM €€ TIPO-
ABJIEHNH, JI000Bb K bory, ctpemie-
Hue k Adocomorty. B Ilpanaiie Boccra-
HoBHUTCSA Lles0cTHOCTD, 1 TIIyGOKOM
CHe OyAyT BMECTe NPeOhIBATh TE€ OC-
KOJIKM, TOTOBACH K HOBOMY Yapy —
BspriBy caeapyiomeii ManBaHTaphbl,
ouepesHoOMy Bpioxy...

Y Hac Ha 3eme (a Tak, HaBepHs-
Ka, 1 BO Bcell Bcenennoii) penenue
JKUBBIX KJIETOK, IOABJIEHUE U3 OJf-
HOM KJIETKH 11€JI0TO OpraHu3Ma — TO-
JKe IIPOIeCC IPOOIE€HMs, A 3HAUNT —
B3pbIB. ITo cyru, npoucxozur ynap
IIpU OILIOZOTBOPEHUH, KOTJA CIIep-
MaTO30H1/] IPOHUKAET B AIUIEKJIETKY
U UX SJpa CAUBAIOTCA?, 1a0bI IOTy-
YMBIIAACA KJIETKA — 3UTr0Ta — CIO-
coOHa 6bUIA K JAJbHEHIIeMy Jee-
HUIO (T7I€ IBA — TaM M MHOTO); ITOCTIe
MHOTOKPATHOTO JieJeHus (IosBIIe-
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HUSI «OCKOJIKOB») HAaUMHAETCA Iponecc AnddepeHnupoBKN Ke-
TOK, 0Opa3oBaHUE OTJAEIbHBIX OPraHoOB Oyaymei ocoou. He mpa-
BJla JIM, HAIPAIIMBAETCS AHAJIOTUS C T'PAHAMO3HBIM IIPOIECCOM
cTta”HoBieHud Bcell Becenennoii? M ecin naen HEBUAMMBIX «MOP-
¢orenernyeckux nosei» (o P.Illengpeiixy) mim «BOJHOBOIO re-
Homa» (mo Il.TapseBy) Hauanum NMPOHUKATL B CO3HAHUE YUEHDBIX-
6MOJIOrOB, HACTpPaMBasl UX HA INOHUMAHHE «MATPUYHOTO» IIPO-
SIBJIEHUS OMOJIOTNYECKUX (DOPM >KM3HHU U3 HEKUX TOHKHUX CyOMaTe-
PUATbHBIX CPEJ, TO JJIs1 ACTPOHOMOB U (PM3UKOB HACTYIIAET BPEMS
3alyMaTbCsl HAJl BOBMOKHOCTBIO CYIIECTBOBAHUSI HEKOT'O BEUKO-
ro, «6oxkecTBeHHOro» Iliana, mo KOTOpOMy HEYKJIOHHO HAET pa-
3BUTHE MHUPA, €r0 «3aJyMaHHOE» IIPOSBJICHUE...

Kaxk nokasamm Mukpo6mosoru u3 Tokuiickoro yHuBepcurera,
3BYK ONIpEAEJIEHHON YaCTOTBI CTUMYJIUPYET JeJeHue OAKTEepHil, a
JAPYroil 4aCTOTBI — IIOJHOCTBIO IpekpamaeTr. Tak He Hekue Ju
BHEIIHME BO3AEHCTBUSA (KAaK M IPH IIOJOBOM OIUIOJOTBOPEHUN)
CIIOCOOCTBYIOT MOSIBJIEHUIO HOBOTO — HAIIpUMEP, HAIlled WU JPy-
I'UX BCEJIEHHBIX, KOTOPBIE JOJKHBI HIPOXOJIUTH CBOM COOCTBEHHbIE
crieHapuu auddepeHnuanuy MaTeprun?

Bapsis — Bcerna curaan u akt IIEPEJIEJIA mupa, 1160 Toi mim
uHoit eé cucrempl, Hauana HOBOW cTynenu passurtus, motomy
uyto nnopa [IPEPBATD 3acteiBmme B cBO€H IIENKOCTU MyThI CTAPO-
ro. M roasko BayTpenHuii Mmomusiii TOJTYOK noreniun, kak He-
KUl rpananossbiii, ounmaomuii IIOTOK ounysmerocs nesno-
craoro COSHAHM B oTBeT HAa TOHKMIT BHEIIHUI IPU3BIB, CIIO-
COOEH IPEBO3MOYD ITOKOH M CTAarHALMIO U J]aTh BBIXOJ, KaK rOBO-
pUTCH, «APEMTIOMUM cuaam». Tak, 1 npodyxaeHus K odepes-
HoUl ManBanTape nocie mryookoro cHa B IIpanaite mpupoge co-
BEPIIEHHO HE0Ox0 UM nepe3BoH Bennkux Konokonos...

MBI BUANM Ha HAIlIe IIaHETe caMble pa3HOOOpPa3HbIE II0 Ka-
9eCTBY «B3PBIBHBIE» CTPYKTYpbI. OJJHAKO OHU UMEIOT B OCHOBE
BIIOJIHE €IMHOOOPA3HYIO, Y3HABAEMYIO BHEIIHIO (OpPMy U BHY-
TPEHHIOI0 OPTaHU3aIUIO IO/ KYIIOJIAMU CBOUX allMKAJIbHBIX ITapa-
60JI0U/I0B, T/i€, KOHEYHO e, MPOSIBIIAIOT Ce0sl UX KayCTUKUA U Po-
KaJbHblE JTUHUHM. JTO — crernuduyueckas 2puboodpasnocms, CBOU-
CTBEHHAd CTpYye JI060ro coCTaBa IPU BHEPEHNH €€ B UHYIO Cpe-
ay. Hem cribHEe TOpMO3siye BHEITHUE BO3eHCcTBUSA (OCOOEHHO
B BEPUIMHHOM YaCTU IOTOKA, a IOTOMY — TypOyJIE€HTHOM ), TeM 3Ha-
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YUTEIbHEE XAa0TUUECKOE «KUIIEHUE» MaJIbIX BUXPEBBLIX BO3MYIIE-
HUit. OHO CMEHSIET CIIOKOMHBIE «3ABUTKW», CTOJIb HECIYyJaliHO I10-
XOKM€ Ha IUISANKU TPUOOB, a B YIIOPSAOYEHHON Macce cBOel (B
CTpy€) HAIOMHHAIOT CTPOUHYIO Yepejy 3¢peH B KOJIOChAX 3JIaKO-
BbIX KyJAbTyp. CylecTBYIOT TPU XapaKTepPHBIE IOCI€J0BaTEIbHbIE
CTaJ 1 B Pa3BUTUM aKTa BHEJPEHUA HEKOTOPOIO IOTOKA B JIOHO
JPyroro, OnuchbIBa€Mbl€ U3BECTHLIMU 3aKOHAMU ad3PO- WU IUJPO-
JVMHAMMKH: BHAUYaJIe JaMUHApHOE, CIIOKOMHOE TeueHue, II0OTOM 3a-
BUXPEHHO-YIOPSJOYEHHOE, a 3aTEM HACTYIA€T B3PBIBHAS TYpOy-
JIEHTHOCTD (peniaonee BIUsSHIE HA TO, YTO K€ IPOU30HJIET, OKa-
3BIBAIOT OTHOCUTEIbHBIE CKOPOCTH, IULIOTHOCTH U BA3KOCTH 0Obe-
UX cpej).

ITocnennI00, GYPHYIO, CTAIUIO0 MOKHO CMEJIO ACCOIIMUPOBATD C
POCKOIIHON Kponoti depesa, Yb11 BETBU IPOCMATPUBAIOTCSA B MaKPO-
CTPYKType To60ro TypOyjaeHTHOro noroka. Kaxpas mouka-poc-
TOK, 2 TOTOM M IIBETOK WJIN JIUCTOK — CJIOBHO Masble Buxpu. CTBou
JK€ — BIIOJIHE JIAMMHAPHBIN, MEVICHHO JIBLIOINICA IIOTOK, OPUEH-
TUPOBAHHBIA BBEPX, OT 3€MJIH. A IOTOMY OKOEM KPOHBI — 1O CYTH,
anMvKaJbHas 4acTb T€UYEHUs, PBYIIETOCA U3 IIOYBbI HAPYXKYy OT Ce-
MEHH, OT UCTOKA, KaK U3 CHHTYJISIPHOM TOUKM B3pbiBa. 1 xopHu —
BEJIb TOXKE «B3OIUIN» U «BIPBI3JIUCH» B IIOYBY U3 CEMEHU, YTOOBI
3a(pUKCUPOBATh, YKPENUTDb XUBOH IOTOK «IIPOBOJOB» JPEBECU-
HBI, HEOOXOJUMBIH I MUTAHUS JUCTBEB, IJIOAOB, A IPOJJIe-
HUs B Oyaymee... BcmoMnHAOTCA €1 ¢ UX ONyIIEHHBIMU «JIaIa-
Mu». OHM — Kak KOHTYPbI PacXOJAIUXCA BOJH OT HECYIIETOCsH
BBEPX HEBUAUMOTO cyfHa. OHU — ¥ KayCTUKHU C (POKAILHBIMU JIN-
HUSIMU T€X MapaboJIOUIHBIX (DPOHTOB, UYTO OXBATBHIBAIOT XKUBYIO
CTaTh, yCTPEMJIEHHYIO K HEOY. B TOM BUAMM MBI U caMUX cedst — ¢
PaccTaBJE€HHBIMU JUIsl YCTOMYHMBOCTH HOTAMM, CJIETKA ONYIMIEHHDI-
MU PyKaMH, C MOPITUHKAMH Ha JINIE, UAYIIUMHA BHU3 OT YIJIOB I'y0,
KPBLILEB HOCA, II1a3 Y HepeHocuIlbl. OnsaTh — NOTOK B HEGO, 3aKaH-
YHBAIOIIUICSA CBOJOM Yeperna. A majaiomue ¢ Heb6a TeYeHUs Oru-
6a1oT ero (BHOJHE cieays (PU3NUECKUM IPABHJIAM), 3aBUXPAACDH
3€pKaJIbHO B 00€UX IVTA3HUIIAX, «IIOJSPU3Ys»: JEBBIM IVIa3 — KaK
BOUPAIONINI, MPAaBbId — KaK OTAAIOMMI, HABEPHOE, TEM CaMbIM,
nojipasJeidas U MO3T Hall Ha JIEBO- M IPABONOJIyIapHbIA. I1asnu-
IbI XK€ — ¥ MECTO KayCTUYECKUX «IIPOOOMH» OT JHUIEBOH Mapabo-
JIbI, HIDKHEH, (PUKCUPOBAHHOM Ha mojg6opojke. Tak 4yTo Ha Hamem
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JIMKE 3aTanIach emeé u TpuboBUIHAS CTPYKTypa, He TypOyJIeHTHas,
HO YCTOMYHMBO B3pbIBHAsA (O(OpPMIEHHASA MOJ €JbI0 MyXOMOPOM,
6oposukoM). M Mbl 3710Bemuil B3phIB Ha 3eMye UMEHYEM TOXKE
«rpuboM». YK OYE€Hb OHU BCE IMOJOOHBI APYr Jpyry. XoTd
CJIY4AIOTCS M TPOTHBOIIOJOKHOI'O KadecTBa — KaK TPUOBLI, 4TO
OBIBAIOT CBEAOOHBI M SJOBUTBI, W IOCAEJHUX B JKAPKHE TOJIbI
BCTpEUYAETCA BeJb OOJIBIIE...

PasBe He B3pBIB (11 HAC 3aMeJUICHHBIN) — «BBICTPEJI» U3 CEMe-
HU CBEPHYTOTO B TYIYIO CIUPAJIb MOJIOJIOTO POCTKA, pa3opBaBlIe-
ro IUIOTHYIO IOYBY, OYKBaJIbHO €€ B3opBaBIlyio? Pazse He B3pBIB —
poxaeHue Ha cseT boxxuil uesoBedyeckoro MiIafieHIa, 3BEPEHDI-
1Ia, ITEHIA, Pa3ApOOUBIIEro TBEPAYIO CKOPIIyIy? Bo Beex ciyuasx
— 3TO HE TOJBKO IOSIBJICHUE HOBOIO, PACTYIIETrO HPUPOJHOTO
00OBEKTA, TO €CTh AKT CO3UAATEIbHBINI, HO U Pa3pyIlIeHUE «CTaPbIX
okoB». O6a 5TU Ipoliecca BCerja uayT «pyka 00 pyKy», Kak IpaBas
U JIeBas, B €[MHOM MOITHOM $IBJIEHUHU — BOCXOX/I€HUs, CTAHOBJIE-
HUA Mupa. M oH Bechb OT CBOEro COTBOPEHMs HAIIOJTHEH 3TUMU
GOJILIIMMHU ¥ MAJIBIMH B3PBIBAMU, OYAb TO 3€J€HBIE PACTCHUS HA
IIaHeTe 3eMJIsl WJIM IPAaHAMO3HbIE BBIOPOCHI SHEPTUH U BENECTBA
13 KJIOKOYYHIMX KapOM 3BE3/IHBIX HEJP, WIN, HAKOHEIL, caM boib-
moii B3pbis — nam o6muii Oren-pojoHadalbHUK U, OJJHOBPEMEH-
HO, Hana o6mas MaTe-po/joHaYaIbHULIA.

Bspruis-JIpeBo BpICTYnaeT Kak BeJIMKas MapHas aHAJIOTUs, pu-
cyiolasi B IpocTpaHcTBe BeeseHHoI, Ha Bcex €€ maciTabax, eu-
HylI0 Trpacduky rpu6oob6pasHbix IIponeccoB-O6beKTOB, CIOCOG-
HBIX B JUHAMUKE IIpeoOpPa30BbIBATh ce6s, JapuTh Buxpu-Ilioast,
CJIaJIKU€E U TOPbKME, BOCXO/AMME BCE HOBBIMU 1 HOBBIMU IIOKOJIE-
HUSAMU HEYTOMUMO BPAIIAIOMUXCA F’UTAHTCKUX TAIAKTUK, B HUX —
IIAPOBUAHBIMU 3BE€3/[aMU U IUVIAHETAMH, a HA T€X — )KUBOHOCHDBIMU
OKPYIVIBIMU JIAPaMH CBOUX pacTeHnil. KopHn Bcex aTux 60abmmx
1 MJIBIX «JI€PEB» MOBCIOAY OIYIIEHBI B NX MATEPUHCKOE JJOHO: HA
3emMiie — B 3eMJIIO, KaK Y sI0JIOHb B cajy; Ha HeOe — B He6o, kak BO
BcéM Ilpoasiennom mupe, npopsasmmmca BspoiBom 13 Heobr-
T B bertne. Cam Mup — ogHoBpeMenHo Kak /[peso u B3pbis, Bo3-
Hukmue u pactymue Csepxy, rae «uneppoacnekT Ilpossrenns
ectb boxxecTsennniii Tpener B Jlone Benmkoit Marepu. Tpener,
nau Bubpanus, — ogHoBpeMeHHO u Cset, n60 CBeT ecTh ABMXKe-
Hue Martepuu, — ciaraet ¢popmber» (E.IT.braBarckas).
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Tak He Bce s pasHOOOpA3HBIE, BEAOMBIE U HEBEJOMbBIC HaM
(opmbI MEpa, )KUBBIE M KOCHBIE, HEYCTAHHO IPEOOPA3YsICh U B3aU-
MOJIEMCTBYS JPYT C APYroM, ABisAoT coboil nmojmuno JKUBDIE,
YCIOKHAIOMMECH CTPYKTYPhbl — BOUCTUHY KOCMUYECKUE B3PBIBBI,
IpUODI, JE€PEBbI C UX HEUCUYUCIUMBIMUA CIIUPATSAMU U CIIOPAMU,
mogamMu 1 3épHamu? Beab, Kak M3BECTHO B OMOJIOrUU, UMEHHO
coxpaHeHre GOPMBI IPU OCTOSTHHOM OOHOBJIEHUH €€ cyOcTpaTa
B IIporiecce (PyHKIITMOHNPOBAHUS OPraHU3MA SABJISETCS OCHOBHBIM
MIPU3HAKOM KHBOTO.

ITo Bceit 3emne BUAHDBI, HO U 9ACTO, K BEJTMKOU CKOpPOU, Jaxe
CIBINTHEI — B3pbIBHL. IIpesHazHadeHne ke ux, TO €CTh PaCTeHUH,
J€PEBbEB, TPUOOB, A TAKXKE JIOJEH U >KMBOTHBIX, — OUYUIIATD U
OXUBJIATH IUIaHeTy. HacekoMble U BcAKas *KUBHOCTD, MOJI3yINAs,
6eraoniasi, OCymEeCTBISAET 3TO 110 TOPU3OHTAIHU, ITUILI — OTYACTH
[0 BEPTUKAIN, KAK 3TO JEJIAI0T B ONPEJEIEHHBIX TOUYKaX 3eMIN
pacTeHus U Te e rpudbl; OJHOBPEMEHHO K€ 110 TOPU3OHTAIN U
BEPTUKAIN («B IIPOEKTE» — UMEHHO 10 BEPTUKAIH, XOTs, YBbI, I10-
Ka He Bce) —moau 3emtn. M ctposar onu noromy XPAMDBI, Bokpyr
HUX TOPOZIa, B OCOOBIX TOYKAX IUTAHETHI — F€OAKTUBHBIX, YTOOBI,
I10JIb3yACh BbIpbIBalOIlelics U3-110J] 3eMIU HEBUJIUMON dHepruei
B3pbIBA, BEPIIUTL U YMHOXKaThb JloOpO Ha 1muiaHeTe, MOJIUTDH O I10-
momu He6o. 60 Tonbko Tam — B Mupax Jlanbanux n1 OrHeHHBIX —
HNCTUHHBIE HAIM KOPH...

A «janpme», B HenposBiaeHHOM JloHe AGCOIOTA, BEYHO ITOKO-
urcsa Cems Bcero — nenosHasaemas Ilepsonpuunna...Bennkas

HenoctHoCTb... Tak yTo «CMOTpH B KOpeHb»! A 3HaunT: «CMOTPH
B He60»!!!
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peBo JKusnu, Kak u BCAKOE APEBO, SABISET COHOIO MOTYUYIO
getsepuity, coctosmyio 3 KOPHS, CTBOJIA, BETBEU u ITJIO-
JOB. CMpIc0Basg TPAKTOBKA IpeJHA3HAYECHMs KaKAOU 5TOU va-
cru [Ipesa, 1o cytu, oguHakosa u B « Taitnoit J/lokrpune», u B Ka6-
6ase, n6o E.Il.braBaTckoil npeacTaBieH ObUI, IPUYEM BIIEPBBIE,
CHHTE3 Pa3IMYHBIX JIPEBHUX YUYEHUH.

CornacHo kab6amucrtudeckoit tpagunuu (cMm. «/leabduc»
Ne 3(39) /2004), uebecunie [Tnogsr — 3To Texo camoro boxecTna,
wiu 6oxkecrBennoe CO3JJAHUE, aprkumMoe ctuxuein 3emau, 9To
BOILIONIEHA B TBEPADIX TeJaX — HAallel IlaHeTe, APYyrux IUVIaHeTax,
B Ta3omnbUIeBbIX ObOMakax rajsakTuk. Cepamem ke bokecTsa, TO
ectb 60xxectBeHHbIM YCTPOEHMEM (cTpykTypoii!) ciayskat MHO-
TOYHMCJIEHHbIE BETBH, (DPAKTAJLHO CBA3YIOIIUE PA3JIUYHbIE 00Ia-
CTU HPOCTPAHCTBA M HAIIOJIHEHHBIE SKMBUTEJbHBIMU «COKAMU»
ctuxuun Bodvy, 111 HAC — 3TO PyybU U MOTOKU KUJKOCTU U, TIPEXKe
Bcero, — Boza Aa kpoBb. Hebecunbiit Crson — Pazym bosxkecrsa, Ero
3AMBICEJI — BoMCTHHY Hampas/sieT MOIIb, HEBUJIUMO JUIS HAC
tBOPA Kocmoc, ynpasisds emé 6osee TOHKON cTuxueit — Bosdyxom,
3HAYMT, TEMU WIA UHBIMU Tra3aMu Ha 3eMHOM ItaHe. M Haj Bcem
IJITaBEHCTBYET KOpCHb JpeBa, nnaye rosops, Boasa boxecrsa, Ero
30B, Bomtoménnpiii B cruxun Oezns (B [Ipocrpancrsennom Orne,
Kak ckazano B Arau Hore — JKusoit DTuxe), HanmoHsionteii Har
IJIOTHBIM MUP HEMCUYMCTUMBIMU U3TydeHUusAMU. OHU MUTAIOT IIPO-
CTPaAHCTBO, JaloT eMy JKU3Hb, TPOAIEBAIOT BPEMH...

«ITpn Hauyane CBOEro COBMECTHOIO CyHIECTBOBAaHUSA [Hauaje
npossieHus Mupa] xak cumbosa beccmeprnoro Cymectsa, /Ipe-
BO [B3pbIBHOI (pakTan Mupa — boabmoit Bapeis] u 3muii [nu-
KJIMYHOCTb, BUXpeBasd ocHoBa Mupa] BoucTuHy 6611 60K€CTBEH-
HBIMU IIpeJICTaBleHUsAMU. J[peBo 6bUIO OIPOKUHYTO, U KOPHU €0
3apoxkaamch B He6ecax u Bpipactanu us beskopuero Kopnsa Bcee-
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berrusa. Ero ctBon poc u pa3suBaics; nepecekas rmiaaHel Ilnepomsr,
OHO PACIPOCTPAHSIO BO BCEX HAIIPABJIEHUAX CBOM POCKOIIIHbIE BE-
TBH, CHaYaJIa Ha IIaHe e/Ba AU (EepPEeHIINPOBAHHON MaTepuu, a
3aTeM B HUCXOJANIEM IOPSAKE, TOKA OHU HE JOCTHIJIA 3€MHOTO
maaHa. Tax, AmBatxa, JIpeso JKuznu u beitusd, yauurosxkenue ko-
TOPOTO OJHO TOJIBKO U BEAET K 6€CCMEPTHIO, corTacHO bxarasaj-
rUTE, pacTéT KOPHAMH BBEPX U BeTBAMH BHM3. KopHH nsobpaxa-
10T Bricmero Cymuocts, wim Ilepsonpuauny, Jloroca <...> Tonbko
KOTJ]a €0 YHMCTBbIE BETBU KOCHYJIUCH 3eMHOTO mia, Cajga dxema Ha-
meit Agammdeckoii Pacer, /IpeBo 3To 3arps3HIIOCH 3TUM CONPH-
KOCHOBEHHEM U YTPATUJIO CBOIO IEPBOOBITHYIO YHCTOTY, M 3MUI
BeunocTu, HEGecHO-pOXAEHHDI JIoTOC, GBI OKOHYATEILHO YHIY-
ToxeH. B apeBHue Bpemena boxecrsennnix /lunactuii Ha 3emie,
IIPECMBIKAIONINECS, HbIHE BHYIIAIOMIME CTPAX, PACCMATPUBAINCDH
Kak nepsblii 1yu Ceerta, nanyvaomuiicsa us besannr boxecTsen-
Hoti TaiiHbl. MHOTOUNCIEHHBI 6bUIH (POPMBI, TPpUJIABAEMbIE €MY, U
MHOTOUYHNCIEHHBI OBLIU IPUPOHBIE CUMBOJIBI, IPUMEHsIEMBbIE K He-
My IO Mepe MPOXO0K/JEHUs yepe3 50HbI BpeMeHu. Kak 6b1 13 camo-
ro 6eckoneunoro Bpemenu (Kama) crycTuscs oH B IpOCTPaHCTBO
1 BpeMs, YCTAaHOBJICHHBIE YEJIOBEYECKUMHU HMCUUCJIECHUSAMU. ITU
(popMbBI 6L KOCMUYECKHE U ACTPOHOMUYECKHUE, TEUCTUIECKHE U
[AHTEHCTUYECKUE, OTBICYEHHBIC U KOHKpeTHbIE...» [27]. (B kBa-
JAPaTHBIX CKOOKax 3amevanus A.H.)

Pexa ssonouuu — pexa sncusnu

Teuenne pexu MOXHO YOJOOHUTD ITIOTOKY 3BOJIOINH, PA3BH-
THIO JIIOOOTO IIpoIecca.

B ucroxe HesaMeTHbIﬁ U CJIAOBIH pydeid, HECYIUIICS C BO3BBI-
HMIEHHOCTHU, a TO U C Top (13 cep HEBUJUMBIX, 3alPEEBHDIX
3a00/1aYHBIX), C JIETKOCTBIO MEHSET CBOE HEYCTOMYMBOE PYCJIO
MPHU KaKIOM BCTPEYAIOIIEMCS IPENATCTBAM — «KaMHE IIPETKHOBE-
HUSI»; HO ’KHBO OOXOJHT €ro, YCTPEMJIEHHBIH PasHOCTBIO BBICOT
BHU3 — B JoauHy. Ho 1 31ech, moka pacTymas cuia peku emé Hepe-
JIMKa, €€ IyTh HEYCTaHHO BBETCS — MEAHJPHUPYET, BLIOMpas BCE 60-
Jee ycrorausoe joxe. Bnepenu — mope. K nemy yxe pycio crano-
BUTCA IIpsIMEE, YBEPEHHEE, ITOTOK ITOJHOBOJHEE M3-32 BTEKAIO-
MUX, CJIOBHO IOJJIEPKUBAIOIIMNX, PEK-TPUTOKOB. OHU — OIBIT,
omnopa, Kak 661 KOHTP(MOCTBI OCHOBHOTO TedeHusi. OHU €ro pyku u
Horu. M ono ctaHoBUTCS BCE psAAMEE U MUPE Ha AICHOU paBHUHE,
PACKUHYBIIEHCA IpeJ MOPEM. A MOp€E — KOHEI| PycJIa, IOCAeaHASL
(pasa ero Ku3HU — YXO/ B COBCEM JPYroii MUp, IMUPOKUIA, HEAPOO-
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HBII, HE3eMHOH, 6oJiee «TOHKUM». M nmepen sToit MeTamMopgo30ii
PYCJIO BAPYT, pa3oM, B IOCJETHEM HEHCTOBCTBE Pa3fpoOJseTcs,
CJIOBHO MOPIIUHUTCS, WU — OYATO HaIbIbl MOTYU€H PEKH «PA3KU-
MalOTCs1» ... 1 MHOKECTBO IPUTOKOB B JI€JITE HAPYIIAIOT €IMHbII
OpBIB IpexxHero Hanopa. Ilpoucxoaut ceoeobpasnas «6udypxa-
IUs» IPOIECCa, €ro MpeodpasoBaHNUE — XaOTU3AIMs, KOTOPYIO 3a-
TEM YCMUPHUT CIOKOWCTBUE U HEOOBATHOCTD BOJ MOpS — TOU ca-
MOU HE3EMHON CTUXUM, U3 KOTOPOU KOI‘I[a-HI/I6YI[I) B OUYepesHON
pa3 nogHUMYTCA ropel. M ¢ HUX BHOBb IOTEKYT Py4YbH, CIUBAACH B
KUBHUTEJIbHBINA «CTBOJI» BJIArM — Y€ HOBYIO PEKy Oyaymero. JTo
HNUTAIONIEE JTIOAEH TOIbHEE «[PEBO JKM3HNU» KAKOE-TO BpeMs IIOHe-
CET BOJIbI CBOU, IPSMO U FOPAO, CPEAU MMOCETEHUI 1 TPAB, HO KaK
npex/e, «<yCTaHeT», 3aKoH4YMB cBoi Ilyrb-MansanTapy, nporsHeT
Kk Mopio-Ilpanaiie BeHbI cBOUX nanblies... M Tak 6e3 koHna u 6e3
kpas. Teuér spomonud. nér JKusnb — kpyraMmu u 1o cnupaiu, B
HAIPsKEHHOM BeTBIeHnU, poHssa I1oas! cBou o 6eperam pek u
MOpE...

Caodst Beenennoii

Iycrarca sroas pek aeca. Bor yxxe 300 v, s1eT. 3agada ueso-
BEKA — COXPAHUTDb UX U IPUYMHOXHUTD. /laHBI OHM B ToMo1nhb 3e-
MUIE JUISL YKPEIUIEHUS ¥ Pa3BUTUS KU3HU, JUIS IMTOJI€PKAHNS JIbIXa-
HUA-OOMEHA, JI/Is1 HAIIOJTHEHUS KUCIOPOJIOM JETKUX, UTO B BETBJIE-
HUM CBOEM HAIIOMHUHAIOT PACTEHUsA. A HET TPaB U JIECOB — 3HAYMT,
HET BJIATM U PEK, 3TUX >KM3HEHHBIX apTepuil maaHeTsl. Tak u B
JAJISIX KOCMUYECKUX: KOTJA ObI HE ObLJIO TOTO, YTO CTOJb ITOXOIUT
Ha JIePeBbs C UX IUIOJAMH, TO HE BO3HUKATHU ObI 3aYaTKH, CEMEHA
OpPraHUYECKOU KU3HU. ..

CJI0BHO TUTAaHTCKUE TEPMUTHUKU, WX KOKOHBI, NJIA KPOHBI
U PaMUJIATbHBIX TOIMOJIEH — ra30IbUIEBbIE€ MOJIEKYIIPHbIE 00JIa-
Ka, coOpaBmMecs TO TYT, TO TaM B CIIMPAJIbHBIX PYKaBaX TaJak-
THK. 371eCh Jallle BCIBIXUBAIOT YMUPAIOIUE MACCUBHbBIE 3BE3/IBI —
CBEPXHOBBIE, COpAChIBasg CBOU ra3oBbl€ OOOJOUYKHU. 31€Ch U UH-
TEHCUBHEE UJET IPOoIecC 3BE31000pa30BAHUS, U UMEHHO B TYy-
CTBIX «KOKOHAX» VIUIOTHSIETCS PACCESIHHOE BEIecTBO, obora-
MEHHOE II0CJI€ B3PBIBOB CTAPbIX 3BE3J TAXKEIBIMU dJIEMEHTAMU,
B TOM YHCJE — CTOJIb HYXHBIMHU JUIs1 6uochep merawramu. B
boxpmoit rymanHOoCcTH OpHoOHA — OJHOM U3 OIIKAHIINX K HAM
«3BE3/IHBIX MHKYOATOPOB», OTPOMHOM, IIOIIEPEYHUKOM B HEC-
KOJIBKO JIECATKOB CBETOBBIX JIET ra30IbLIEBOM KOMILIEKCE, ITOJ-
CBEYMBAEMOM MACCUBHBIMU U TOPSYMUMU T'OJYOBIMH MOJOBIMU
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3BE€3/laMU B €TO IIEHTPE, — OOHAPYKEHbI B NH(PPAKPACHOM JHAIIa-
30HE IUVIOTHBIE U FOPSYME ra30IbLIEeBbIe KOKOHBI BOKPYT MAaCCHUB-
HBIX 3BE€3J[, KOTOPBIE MOIYT IPOXUTh TaK 3HAYUTEJIbHYIO 4aCTh
CBOEH B OOIIEM HE€ CTOJIb JOJITON KU3HH, MPEXAe 9eM OCBOOO-
JSATCSL OT CBOUX ITOKPOBOB.

Témuble o61aKka IMBLIN U Ta3a CPOJHU KPOHAM MOTYYHUX Jiepe-
BbEB TPAHJUO3HOIO KOCMUYECKOTO «Cajia», T/I€ Ha «BETBIX» Mar-
HUTHBIX CHUIOBBIX JJMHUI 3aKPEIUICHBI OHU JIO CPOKa CIyCTKaMH
posmerocs aud@dysHoro BemecTBa. JITO OYATO JTHUCTbS, CAyBa-
eMble )XapKUMH 3BE3JHBIMHU BeTpaMu. TaM, B ILIOTHBIX IIOOYIax
3peIOT IAPOBHUAHBIC, PABHOBEJIUKHE IUIA3MEHHBIEC <«ILIOJABI» —
3BE3/bI: €CIU MeJKue, TO KEnThie, Kak Hanie CosHile (MX OUYeHb
MHOT'O), OPaHX€Bbl€ 1 KPACHBIE; €CJU KPYIIHBIE, TO GeJble U ro-
ay6pie. B Heapax MX BCEX BCIBIXMBAET TEPMOSJEPHBIA CHHTE3
XUMUYECKUX 31eMeHTOB. C BO3pacToM 3BE3JBI TACHYT, KPacHe-
10T. Hetaue Bo BeeslenHOM nmpeo6rafaomuil cpefHui IBET MOKa
GJIM30K CBETJIO-KPEMOBOMY, TO €CTh HAIl MUP B II€JIOM IIPOMEXKY-
TOYHOI'O BO3pacTa. A BOT Ha PAHHUX CTAAUAX, KOTAA IIUIO Ype3-
BBIYAIHO MHTEHCUBHOE 3BE37j000pa3oBaHne, 60blIe GbIIO O6U-
PIO30BBIX, royyobIX oTTeHKoB. Ho HacTynmuT «30J0Tasg OceHb»
BceneHHOI, 1 BCe «ILIOJBI» CO3PEIOT, Pa3AyIOTCs, «HAJIBIOTCS CO-
KaMH», 4 TO U «BUTAMHUHAMU» MeTa/LUIOB. KcTaTu, UMEHHO XxeJie-
30 mpugaér Ha 3emse (HaJgo JAymMaTb, BooOme BO Bcenennoir)
KPACHBIH IIBET KPOBU, TOUHEE, €€ AbIXaTEIbHOMY IIUTMEHTY Te-
MOIJIOOMHY — Y 4eJIOBEKA, IO3BOHOYHBIX M HEKOTOPBIX 6€CII03BO-
HOYHBIX JKUBOTHBIX; OH IIEPEHOCHUT KHUCJOPOJ OT OPraHOB JAbIXa-
HUS K TKQHSIM TeJIa, a OOpAaTHO — YIVIEKUCJIBINA ra3.

ITonpo6Gyem mpoBecTH caMyio OGIIYIO IAPAUIENb MEXKIY ILIO-
JaMU 3eMHBIMHU U 3B€3HbIMU. KOCTOUYKA-ceMsI CPOJHM APy CBETH-
Jla, TJie TauTCS U MPOIUIOE €ro, M Oyayllee, 3TO CBOCOOPA3HBIN
Jlaiis-1ieHTp ¥ TOM, U Apyroii cucrempl. O6e OHU OKPYIIIBI, TO €CTh
YPABHOBENIEHBI JUIS JIOJITOTO, IO MEpPKaM Ka)KJOH, CyImecTBOBa-
HUS: JUIS 3BE3]] — TO MUJUIMOHBI ¥ MIULTHAPJBI JIET, JJI1 CEMEHU —
3TO BCETrO JUIIb OJMH I'0J| WUIM HECKOJbKO. BceM 1m1oam, 3eMHbIM
1 HeOGECHBIM, HEM3MEHHO TpeGyeTcs TeILIo, cBeT — sHeprusa. U
€CJIM 3B€3/1a €TO BbIPA0OAThIBAET B CBOUX HEJPaX, PaCIIPOCTPAHSIS
BOKPYI, TO HA IUTAHETHBIX IPOCTOPAX ILIOJBI Y€PE3 JIUCTbS KOH-
IEHTPHUPYIOT B ceOe Ty SHEPrHio, HO TOXE U OTAAIOT, TOYHEE,
TPAHC(POPMHUPYIOT €€ JIS SKUBOTHBIX U JUIS Y€JIOBEKA — B BUJIE ITH-
IIe, COKa, BATAMUHOB. YTO )K€ KacaeTcs IIBETOBOI MAJIUTPBI 3PEIo-
IMUX U CHEJBIX IUIOJOB, TO OHA €IUHA B MHUPE TeJI IUVIA3MEHHBIX 1
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OPraHMYEeCKHUX, OXBATBbIBas BCe IBeTa pagayru. Ho aTobs! rurogam
COCTOSITHCS KaK B 3€JIEHBIX JIUCTBAX U ITIOYKAX, TaK U B INIOOYIaX U3
IBUIM U Ta3a, HEIIPEMEHHBIM KOMIIOHEHTOM JOJKEH ObITh YIJIE-
PO/I - crpouTtenbHoe BemecTBO JKn3Hn. 3eMHbIE ILUIOABI — 0CO0as
KJIQZIOBAsl YIJIEBOJIOB; Y 3BE3]] K€ C HEOOJIBIION MacCoOi (Thma coJ-
HEYHOM), IIpaBja, yKe Iepej yracaHueM — (PMHAIbHBIN cTaanei
6esI0ro KapJuka, HaOIoJaeTcs MOCIEHUN BCIIECK TEePMOsep-
HBIX PEAKIIUI — reJimeBas BCIBIIIKA, B PE3yJbTaTe KOTOPOU B CIIEK-
Tpe €€ NOABIAIOTCA CUJIbHBIE IOJIOChI MOJIEKYJISPHOTO YIJIEPOJA,
U 3B€3/la CTAHOBUTCS TUIIMYHO «yIJIepojHoi». Hano ckasaTb, 4To
CJIOKHBIE YITIEBOZOPOHBIE MOJIEKYJIbI ObLIN OOHAPYXKEHBI B 000-
JIOUKAX YMHUPAIOMMX 3BE3/1. Bo BHEIMHUX CI0SIX CTAPBIX KPACHBIX
3BE3J TUTAHTOB (A Y HUX MacChI MOPSAIKA COTHEYHON) YIal0Ch BbI-
SABUTH IPUCYTCTBHUE JHUIIb IPOCTBIX MOJEKYJISIPHBIX IENOYEK U3
JABYX-TPEX aTOMOB yrnepoza. B 3Bé3xax, yxe HauaBIIHMX cOpPACHI-
BaTh OOOJIOUKH (IPOTOILUIAHETAPHBIE TYMAHHOCTHU), IIEMIOYKH Y-
JIUHSIOTCS, C TEM YTOOBI MO3KE, YK€ B IUTAHETAPHBIX TYMaHHO-
CTAX, 3aMKHYTBCA B KOJIbIIA — OCHOBY apOMaTHUYECKUX COEJMHE-
Huil. Ha 3To yXoauT JIMIIb HECKOJIBKO TBHICSAY JIET — OUY€Hb MaJIbIN
CPOK IO KOCMHUYECKUM MacmTabam. BosMokHO, cUHTE3 MOJIEeKy
IPUBOJUT K MOABJIECHUIO aMUHOKHUCIOT. B ranpHelimem maneTap-
Hbl€ TYMAHHOCTH PACCEUBAIOTCH, IIOCTABJIASA B KOCMUYECKOE IIPO-
CTPAHCTBO OPTAHUKY JJIs OyAymux IuraHeT («3Be3ouér» No
4,/2000). Tak 9TO pasHOOOPA3HBIE B CBOEH KpPacOTe NPUIY/TUBbIE
(popMBI TUIAHETAPHBIX TYMAHHOCTEH, HAIIOMHHAIONIUE TO KaKHe-
TO TUTAHTCKHE KOCMHUYECKHUE I[BEThI, TO OIISITH JK€ ILIOAbI, CJIOBHO
BBIHAIIMBAIOT U CTPOAT 00Pa3bl OyAyIIUX PACTUTEIbHBIX (DOPM Ha
OPraHNYECKOH MMOYBE 3€MHOIIOJOOHBIX IIAHET.

Bosspamasch k renesncy 3B€3jl, K UX NUTATEJILHOU cpejie B
BU/JI€ TA30MIBbLIEBBIX TOKPBIBAJ C MOJIEKYIIPHBIMU COEIUHEHUSIMU,
emé pa3 NPOBEJEM aHAJIOTUIO MEXAy HEBUJUMOM ITOJIEBOU CTPYK-
TYpOH, CKPEIUIEHHON MAarHUTHBIMU CUJIOBBIMHM JTUHUSIMU, U TEM
CTBOJIOM U BETKAMHU, C KOTOPBIX CBHCAIOT CTOJb HEOOXOAUMBbIE
JUIS KU3HU pas3jndHble 11o/bl. OHM NAJaloT C lepeBa, 3aunHas B
IIOYBE HOBBIN pocTOK. Tak 1 3BE3/1bI MIOKUJAIOT B CBOEM ITOCTOSIH-
HOM JIBIDKEHUH KapKac 00JIAYHOM KOJIBIOEN U3 ra3a U MbLIH; 11e-
PEMEMAACHh B IPOCTPAHCTBE, 3BOTIOLMOHUPYIOT U OCTABIAIOT B
KOHIIE CBOEH KU3HU BHOBB I'a3 U IIbUIb 000JI0Y€EK — IIOYBY JUIS CJIe-
JAYIOMUX IIPOMU3PACTAHUM.

Mpb1 3ameuaeM, 9TO pacTeHUs — BO BCEM SIpUANIINIA IpUMeEP
MHOroo6pasHoii JKusHu, BIUIOTH 10 KM3HM caMoil BceneHHOI.
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Bcé poxpaercs, pacTér, pacnycKaeTcs, 3peeT U IJIOJOHOCUT IO
eITMHBIM 3aKOHAM-TIPUHITUIIAM. MBI TOrO HaBepHsKA HE 3HAE€M, HO
yraJpIBa€M — yMOM, JAymoii u cepaneM. /IpeBHue sereHanl 1 MUQHI,
y4eHHus JJOHeCaH Jo Hac 3To 3Hanue. B /lpesnem Kurae, seme-
JeIbYECKON IUBIIM3AIMY, «O0paIlaToch 0c060€ BHUMAHUE HA
rOJIOBO BET€TATUBHBIA IIUKJ 3€PHOBBIX KYJIBTYp, KOTOPBIH pac-
CMaTpUBAJICS KAK ITPOSIBJIEHUE HEOECHBIX TOTEHIUNA. PeKoHCTpYyK-
Us ITOKa3ada, YTO IE€PBOHAYAJIBHO 3TOT ITUKJ OIMCBIBAJICS IIe-
CTEPUYHBIM HOPSJKOM “B3aUMOIIOPOKAECHUS» U B TAKOM BUJIE CJTy-
KU JUIsl KATAHIEB 00pa3ioM, HA KOTOPOM OHHM OPHEHTHPOBA-
JIUCh, CTPOSI CBOM IIPEJACTABJECHUS O BCEM MUPO3gaHuN» ([Epemees
B.E. Exerogauk «/lexbpuc-2004», B mevarn).

ITozaueil ocenplo 1a paHHEN BECHOM 3aMedYaeM Mbl 9acCTO MO
HOTaMH CETYATBIE JTUCThs, CEpble, HEB3PAYHbIE, HO U3bICKAHHbIE
CBOEH aKypHOH rpauKoil. Y:Ke OTTHIIIO KHBO€ KJIETOYHOE Ha-
MIOJTHEHME, OHO YIILIO B ITIOYBY, KaK IIOTOM 3TO IPOU3OUJET U C JIH-
KOBUHHBIM KpyXeBoM JHucTa. OCTOB CymECTBYET JOJITO — BO BCE
Bpems xu3HUu. OH JepxuT u coxpansaeT. Kak u ceTyaras, niam sde-
ncTast, CTPyKTypa BceneHHoM B y31ax KOTOPOI Kak pa3 M «Hapa-
CTaeT» 3HAKOMOE HaM OapHOHHOE €€ BEIEeCTBO B CAMOM HadaJe
BO3HMKHOBeHUS Mupa.

Adgeuncroe xaume GpakTaTbHO BOCIPOU3BOJUT BCE CTPYKTY-
puI Beenennoii, Ha Bcex e€ MacmTa6ax u ypoBHAX. OHO opraHmuay-
€T UX MepapXUIo, O6Jarofapsi 4eMy U OCYIIECTBISETCS Ha KaKJIOM
3TaIle Pa3BUTUS TaK HEOOXO UMAs JUIsl 3BOTIOIUN JUHAMUYECKas
YCTOHYUBOCTD.

Hepapxuunocms — 3a.102 yemotinuugocmu

M X0Ts ycTOMYMBOCTD — Ka4€CTBO OTHOCHUTEILHOE, OTHOCU-
TEJBbHO OOBEM IPOCTPAHCTBA U JUIMHBI TOTO WJIM MHOTO OTPE3Ka
BpEMEHU — BCE jKe HEOOXOMMOCTD YCTOMYNBOCTH NHTEPBAJIA Bpe-
MEHU 33/Jja€T TOH OCHOBHBLIM 3aKOHaM Bcenennoii, o6ecneunsas
eé 3akoHamu coxpanenus. [Tomomuuku B ToM — napsmue so Bee-
JIEHHOH NPUHIMIBI CUMMETPHUU, AHAJIOTHH, IO3BOJISIONUIE KO-
HOMHO cOeperaThb CUJIbI M CPEACTBA MUPA, CIeAys NPABUITY MUHH-
MyMa YCHUIAH.

ViepxKuBaTh B PaBHOBECUU T'PAHAMO3HBI MHOTOILIAHOBBIN
MUP U OHOBPEMEHHO O0€CIeYnBaTh €rO0 HEYKJIOHHOE PAa3BUTHE
(TO ecTh paBHOBECHE YK€ BO BDEMEHU) B COCTOSIHUM, IIPEkKIE BCe-
ro, HEPapXUIHOCTD, CONOJIMHEHHOCTDH ILTaHOB. He mpocTo mx
B3aMMOCBSA3b, HO INIABEHCTBO IUIAHOB 6ojee BbICOKUX. MIMeHHO
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IIO3TOMY IIPEJCTaBUTh BcesleHHYIO, COCTOSIYIO JINIIb U3 (PU3UYe-
CKUX IOJAIUIAHOB IIPOCTO HEBO3MOKHO. Jlake OObIYHASA JIOTHKA
IOJCKA3bIBAET, YTO CYLIECTBYIOT M 0o0Jiee TOHKUE, HEBHJIVMBIC
YPOBHH, CO CBOEH XU3HBIO U BpeMeHeM, Gepyiue Ha cedst PyHK-
UM BCEOOBEMJIIONINE B YCTPOUCTBE M 3BOMIONUU BceneHHOM.
VIMeHHO OHM 06€CIIeYNBAIOT U3HAYAIBHYIO CUMMETPUIO MUPA —
Pazy €ro COXpaHEHUs, HO U €T0, OIATD K€ M3HAYAJIBHO, HEOOXO-
JAVIMYIO JMCCHUMMETPHIO, CIIOCOOCTBYIOIIYIO JAMHAMH3MY, Pa3BH-
tiio. Jlo3dyHr ceropusamuero aHsa B counuymMe «CrpemieHHe K
YCTOMYHMBOCTH B HEYCTOMYMBOM MHpPE» BIIOJHE KOPPEKTEH, N6O0
OTpPa’kaeT CYIIHOCTHBII MPUHIUI MUPOYCTPOUCTBA — COXPAHUTH
IVIABHOE B U3MEHSIONEMCS MUPE.

Tak 4TO coYeTaHUE ABYX IOJIOCOB — IOCTOSTHCTBA U U3MEHYU-
BOCTU — HEIIPEMEHHOE YCJOBUE KM3HHU BOOOIIE, coodmalolee ei
HOJUIMHHYIO THOKOCTD, BBIHOCAUBOCTD. 1 motomy «Myaperisr Boc-
TOKA IPU3HABAIN OJUH BHJ YCTOWYUBOCTH — HEYCTONYHMBYIO
YCTOMYMBOCTB: HEUTO MOXKET OBITh YCTOMYUBBIM, €CJIM IOCTOSH-
HO MeHdAeTCs, caeays BceaeHckomy putmy» (T.I1. Ipuropnesa).

TakoBa e poJib BpallleHUs — CO3/[aBaTh HEYS3BUMOCTD TEIY,
cuCTeMe, IEHTPOOEKHBII OTIOP «HEIPOUIEHHBIM roCTsM». M 3TO
HECMOTpPSI HAa TO, YTO CaMO TeJO WJIN CUCTEMA HEIPEPBIBHO
KPYTHUTCS BOKPYI CBOErO OCEBOrO II€HTPAa. A TEM CaMbIM
BBIABJISACTCA crerududeckas ABOUCTBEHHOCTb OPTaHU3AI[UM:
HAJIMYME IOJIIOCA CEBEPHOro (ABMKEHHE B YHHCOH YaCOBOWM
CTPEJKe) M IOoJI0Ca I0KHOTO (JBMKEHUE ITPOTHB YaCOBOM
crpeakn). OT HayaIa ¥ O KOHIIA CBOETO CYIECTBOBAHUS HECET HA
cebe Teyso, UKCUPYET JBa IPOTUBOIOJOXKHBIX, HO HeE
GOPIOIUXCS MEX]y COOOI HAIIPABJIEHHSI, MO0 OHU OTHOCUTEIBLHDI
Y IPOUCXOJAT B €ATHOM IIOPBIBE OOIIETO BPAIECHMUS.

EauvHcTBO

3ak/o4YeHme

ITpepnoxeHHOE YUTATETIO UCCIEA0BAHNE — JIMIIb YACTh OOIHMPHOI
TEMBI, TIOCBAMEHHON CTPYKTYPHOMY M PUTMUYECKOMY €JMHCTBY MUPA.
Mg1 mocTuraem 3To €AMHCTBO BCEH CBOEH KU3HDBIO, KaK/IbIM CONPUKOCHO-
BEHHEM CO BCTPEYHBIM, MBICJIBIO O cebe U JPyroM, B3MISA0M BHYTPb U BO
BHE, 0OCOOEHHO, KOT/Ia ITOJHUMAEM I'OJIOBY M1 CMOTPUM BBEPX — B HEOO, Ha
3Bé3apl. CyapboI0 YesoBeyecTBa Hayke MPEJOCTABIEHO Pa3MBIILIATH O
TOM e, y3HaBas mar 3a marom EITMHOE. YausepcaabHOCTD, WM MHBA-
PHUAHTHOCTD, WM CUMMETPUS, I H30MOP(H3M, — BOT TO, UTO IOCTEIIEH-
HO PacKpbIBAa€T HAM BEJHMKas TPy:KEHUIA-Hayka. biarogaps eil moka ato
TIIOTPYXKEHUE TONBKO B «IUIOTHBIA» JUIsl HAC MU — (usnvecKuit, To eCTh
«rpybomarepuanbablii», JJOJIbHUH. On x0T 1ocTynHEE, HO M HECKOH-
gaeMo MHOroo6paseH. OH — OTTOJIOCOK, OTOJIECK, TEHD, c1ef, caenok (!) ¢
MHOTO MUpa, emeé 6oee OGMUPHOTO, HECPABHEHHO 60JIEe HEJIOCTYITHOTO
- Bo ucTuHy, 6ecnpenenbroro, JAJIbHEI'O - u He mo nmpocTpaHcTBy 1
BPEMEHN, A 10 I03BOJIEHHOCTU ¥ TOTOBHOCTH 3aIVITHYTD B HETO. B HEM MBI
HpeObIBAEM €KEMIHOBEHHO, KaK U B (PU3MYECKOM, 4 HAXOAUMCS JyIION 1
JYXOM CBOMM BCET/[a, €ME 10 IMPUXO/a Ha 3eMJIIO U OCJIe yxo/:[a*.

C mpenaTcTBUAMEI MBI IPOAUPAEMCs depes ciou Mupo3aanus. 1 6y-
7ieM Bcé 6osee yOexAaThCs B €T0 MHOTOIUIAHOBOCTHU, SMMHUPHOCTH, JIa 1
3HMEPHOCTH KaxkJ0ro ypoBHs (nmomuuTe «Posy Mupa» J[. Annpeesa?). 1
CMEJI0 MOXKHO CKa3aThb (110 MHTYUIIUHM, IO ONbBITY XKU3HH, IO Pa3yMy H
CepJy), 9To BCIOAY Mbl HaiiéM exuHCTBO. 1y camyio AHAJIOTUIO, 6ra-
rojiaps KOTOPOM CO3/[aH U Aep:kuTcsa Mup, Beenennas, e€ opemecTBaeH-
HbIE «OCTPOBA» KU3HU, 3eMJIsl, €€ MATEPHKU U COOOIIECTBA, KaXK/IbIH Je-
JIOBEK U JII00as1 dKUBHOCTD.

Heyxocuurensunl npasuno IHEHTPA, npasuno MEPAPXWH, mo-
3BOJISIIONINE BOIUIOTHTBCS HA BCEX YPOBHAX 3aKOHAM NPHTSIKEHUS, A
3HAYUT, JIOOBU, covIacus, KoHcosmaanuu, orroro - YCTOMYHMBOCTH,
HEJOCTHOCTHU, cinemoBarenbHO, CIIOCOOHOCTH ABUTATHCSI B 3BOJIO-
LMY JJIbLIE U BBILIE.

* |\/|I/Ip <<,:|,aan|/|17|» — He NHa4ye KakK anbdpa, MCTOK Hallero cyLiectBOBaHMA B BeyHocTn,
a Mump «A0NbHU» — OMEra KOHe4Horo...
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M kTo 6BI HU CETOBAT, «OKA3BIBAT», UTO B 3€MHBIX YCJOBUSX MOHS-
THS <LEHTPA» U «<UE€PAPXUN» C€0s IKOOBI ICUEPIIBIBAIOT U HE AEHCTBYIOT
- "e BepobTe. Onu sykasat. [losciofy ogaum 3axonbl. Pazauna gumsb B Ka-
JecTBe MX BoItomeHus, ucnonHenus. Ilogo6Ho Tomy, Kak jnyd cBera,
IPOXOJs CKBO3b BCE GoJiee 1 HoJee IIIOTHBIE, a IIOTOMY BCE Hoiee 3aMyT-
HEHHBIE CJION (ONTHYECKHE CPEJIbl), TYCKHEET, IOIIOAETCs, Ha TPOIax
CONPOTUBIEHUA HECKOIBLKO OTKJIOHAETCSA OT IPAMOTrO MapuIpyTa, HO BCE-
TAaKU IPOXOJUT, focTuraet nenu. Moo Bedkas cpea moynpospadsa, a
U1 TJIABHOTO, UICTUHHOTO — COBEPIIEHHO IPO3PAYHa, TO €CTh /I CAMUX
IPUHIMIIOB, 3aKOHOB, IpaBII. B HUX ycTpoenue mupa.

Bot u Tenepp MbI ycMOTpe I HEKUI OOIIMIA TPUHIAI OPraHU3AIUN
B CoTHEUHOII cHCTEMe U Ha JIUIIE YeToBeKa (Kak paHee — B (pasax ero xus-
HM), UMEHHO €T0 JIUKA, @ He JKUBOTHBIX, XOTS U JUISl HUX IMEIOTCS YE€PThI
CXOJICTBA, HO yke Oosee oTaanéHHOro. MMeercs onpenenéHHas cormaco-
BAHHOCTb M€Ky CTPYKTYPHBIMM YEPTAMM HalleH MIaHETHON CUCTEMBI —
II0-CBOEMY YHUKAJIBLHOH XOTS Obl M3-32 YAUBUTEIBHON KPYrooOpasHOCTH
OpOUT IUIAHET, — @ TAKXKE JIHIA YeJOBEKa — 0COOOTO CYIIECTBA IIAHETHI,
CIIOCOGHOTO BO3BBICUTBCS B IIPOIIECCE HBOJIOIHH JI0 HOKECTBEHHOTO CO-
crosgHudA. Kak pa3 3Ta cOracoOBaHHOCTD €CTh, BEPOATHO, CBUJIETEIbCTBO
TeCHENIIeN CBSI3M HAC C IUTAHETHOU cucteMoii, ¢ 3emunéil u ComHieM, a
3HauuT ¢ [anakTukoil u Bceir Beesennoii.

Tax 4T0 KOCMOIOrMUECKUI AHTPOIHBINA IPUHIMII, YTBEP:KAIOIHIA
HECJyJaiiHyI0 CBSA3b OMOJIOrNYECcKOi pOpMBI JKU3HU Ha 3emie ¢ (yHa-
MEHTaJIbHBIMU (PU3NYECKUMU KOHCTAHTaMH (CKOPOCTBIO CBETA B BAKY-
yMe, IPaBUTAIMOHHON IOCTOSHHOM U T.JI.), IBJCHHBIMH C MOMEHTA borb-
mroro BapbiBa, — 06peTaeT JONOIHUTEIbHBIH JOBOJ, HOBOE MOATBEPIK/IE-
Hue. M ToJIbKO B JOCTaTOYHO CrapMOHU3MPOBAHHOM 110 YCTPOUCTBY CH-
creMe, OTMEYEHHON MOMCTUHE «30J0TBIMA» OTHOINEHUSIMU CBOUX TEI,
MOXKET OOUTATD TOT, Yel OOJIMK CIeJlyeT BCE TOM e FApMOHHH, IPEeIb-
HO oopMmuBIIEll Teg0 Ppu3nIecKoe, IIOTHOE, A yX Y€, OyeM HaJesaThb-
cs, IPOJOJKUT CBOE ycTpemenue k Boicmemy. Beab He 3pda «mmoutn BO
BCEX JIPEBHUX YUEHHUAX YEJOBEUECKOE TEJIO YIIOA00IAI0Ch Xpamy Boxks-
emy», — ormeuana E.M.Pepux.

JlpeBHENMIT Te3UC «€AUHCTBO — B MHOTOOOpa3un» HAXOJUT €Ié
OJiHy (peHOMEHOJIOTUYECKYIO OIIOpPY, BBI3bIBAS B HAC HOBBIE OOPAa3bl MU-
posganus. Tak, cuMBos 6a60uky Besjecym. Y APEBHUX TPEKOB TO ObLI
3HAK JIyIIH — HE UHAYe, KaK JErkoi u kpacusoi. IlnorHoe HEGOIBIIOE TE-
JIO ¥ NPOTSKEHHBIE B pa3Maxe, TOHKUE, XPYIIKUE KPbLIbA — CJIOBHO,
CKPOMHOE II0 pa3MepaM (u3ndeckoe Teno J0OOro OGUOJIOTHMYECKOTO
00beKTa 3eMJIN U €Tr0 HE3PIMOE TOHKOE TEJIO B BHJE JATEKO BBICTYIIAIO-
IIETO «aypUYECKOro AiIa».
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«[TprHIUI 6260YKI» MOKHO YBUAETD U B CMBICJIOBOM aCIEKTE — CO-
YeTAHUU JBYX NMOJAPHBIX Hauan B KakJIoM cymecTse, IPUPOJHOM TeJle,
cucreme. 1o - CXOJCTBO u PA3JIMYME, To ecTh cTaTnka, KoHCEpBa-
U, 3aKPBITOCTD (UHs) U, HAPALIETBHO, JUHAMU3M, OTKPBITOCTD (An).
Ecim cxopcTBO, To4Hee — 1ogobue, CHMMETpUs, O0ECIeYnBaeT Kpe-
IOCTb, HECTUOAEMOCTD, A 3HAYUT — «ILIOTHOCTDb», «IPyOOCTh», TO PA3JIU-
que, HA0OOPOT, CIOCOOCTBYET TMOKOCTH, CTOJIb HEOOXOAMMOH JIS BHIKU-
BaHMs 1 3BomorMu. O6e UIIOCTACU IPUCYTCTBYIOT B OOJIBIIEN MIN MEHD-
el o€, BCETa COCYIIECTBYIOT BMECTE; TAK UTO MX OOJACTU IPOSIBIIE-
HHS BEYHO NEPEeKPBIBAIOTCA, 00pasys HEKoe obIiee IoJe — «TeIo», a
CBOOO/HBIE, HE YTSKETEHHBIE «KPBLIbS» TIO3BOJSAIOT TAKON «6abodke» (a
MOKET OBITh — 1 «IITUIIE»!) B3JIETETb...

U nerar, Takue NTUNBI-6a00YKI B KOCMIYECKOM IIPOCTPAHCTBE, Bpa-

IAsICh, HECSI HA KPBUIBAX CBOMX OOHMTAaeMble 3€MJIN BOKPYT COTHIENOA00-
HBIX 3B€3J]. ITO I'UTAaHTCKUE CKOILIEHUS CBETUII — CIIMPAIbHBIE FAIAKTUKH,
Kak 1 Hama, Mueunsiii ITyrs. O6bran0 0HM ABYXpyKaBHbL. 1 3Ta mapa cnm-
PAIBHO 3AKPYYEHHBIX «30JI0TBIX» BETBEH, yChITAHHASA 3BE3/IaMH, HACBIIEH-
Has ra30oM U IbUIBIO, IIYCTh OTAAJEHHO, HO HAIIOMUHAET, KaK METKO 3ame-
i1 A.JI. ApManz, ABa KpbUIa HECYIEHCsl NTUNBI-TATaKTUKY. J1s1 Gosbedt
YCTOHUMBOCTH, 3aKPEIUIEHUSA B IPOCTPAHCTBE OHA BPAIAETCS BOKPYT OCH,
MHOT/[a OTMEYEHHOM C IIOJI0COB MOIHEHIIMMU BEIOPOCAMHU JPKETOB, IIPO-
JepunBAIOMUX JUIojb e€ teaa. Ho maBnoe npursxenue — B LlenTpy, k
cep/y €€, KOTOpoe Ha3bIBalOT Y€pHOI ABIPOIi, XOTS, BOZMOKHO, OHA BCE-
Taku — 1 benas. Tax, «miaiga Ha MUp, HEJIb3s HE YUBAATBCA!> ..

Pazmax KpbUI, HAIIKIX PYK B COEAUHEHUH C YCTPEMIEHHBIM BIIEPES Te-
Jom-punosieM rpaduuecku cpogau cumsosny KPECTA. M tak nosciozy, rie
Marepus, coeauHEHHas ¢ JlyxoMm, TBOPUT CBOM HECKOHYAEMbIE (DOPMBI.
Kpecr B kpyre 310 1 €CTb JJ0/IbHEE — HAIIA 0.1, 3HAK 3€MJIU, BCETO 3€MHO-
ro... Kak rosapusan K.IIpyrkos, «oTbImu BceMy Hayaao, ¥ Thl MHOTO€
HOMMENTb», HO YBBI, <HUKTO HE OOHIMET HEOOBATHOTO» ...
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Yro xacaeTcss npunyuna semsrenus, GyKBUILHO IPOHU3BIBAIO-
IIETO BCIO IPUPOAY, «(PPaKTaTM3UPYIOIEro», NCHEIPIIONETo eé
Pa3HOTro poja TPEMMHAMH, TO OTMETUM CJIEAyIomee. AKTUBHBINA
HHTEPEC K IPOLECCy BeTBAEeHU BO3HUK B 1940-X rojgax, B pe3yb-
TaTe 4ero M BO3HUKJIA B MaTE€MaTUKe meopus eemeienus. Pusnkn
pasmmgaoT («IIpupoma» Ne 11, 1993. C. 112) Tpu cnenmpuyuecknx
PEXUMa Pa3BUTHs TPEIIUH, CMEHSIONUX JAPYT Jpyra IpH pocTe
TEMIIEPATYPHOTO I'PaJIUEHTA U CKOPOCTH MEXAHUYECKOTO BO3JIEH-
CTBUS, IOKA HEJJOYMEBAs 110 ITOBOJY IIPUYUH: BHAYAJIE 3TO IIPSIMO-
JUHEUHBIA POCT (IpsAMbIE TPENTUHBI), HAKOHET, YCUJIEHUE HeH-
HEWHBIX ABJICHUI C MTOCJIE0BATEIbHBIM Pa3/BOEHUEM, BOCIIPOU3-
BOJIMMBIM JINIIL CTATUCTUYECKH (BETBSAIMUECS TpemuHbl). Henbad
He MPOBECTU IMAPAJUIETh MEXAY STUMH IOCTIEe[0BATEIbHBIMU pe-
XKUMaMH ¥, COOTBETCTBEHHO, TEMH TPEMS 3TANlaMU, KOTOPBIE SB-
JIEHBI JHAMUKOH CIUIOIIHBIX CpeA, KOIZa HapacTaeT MHTEHCHB-
HOCTDb JTNO0 OOTEKAaHMS TOTOKOM HEKOTOPOTO Teja, JINO0 BBIOPO-
ca IIOTOKAa B OTHOCUTEIBHO CIIOKOMHYIO CpeJy, — OT JIAMUHAPHO-
CTU, Yepe3 YHOPSIAOUYEHHYIO BUXPEBYIO JOPOXKY (IIOYTH YTO
KOJIOC) 10 BeTBsmelcs (!) TypOyaeHnn MaibIx BUXpeid. B obonx,
CTOJIb, Ka3aJIOCh ObI, Pa3HBIX CUTYALMAX JEHUCTBYET, 6€3YCIOBHO,
00U YHUBEPCAJbHBIN MEXaHU3M — YCUJIEHHE CONPOTHUBISAEMO-
CTU (BSA3KOCTH) JIOOOM Cpebl IPU YOBICTPEHUH MEPEIBIKEHNS,
IPOHUKHOBEHUS IPHU POCTE MOIIHU MPOIECCA; CKA3bIBAETCSI NHEP-
IIMOHHOCTD, KOHCEPBATU3M CPEJIbl; B PE3yJbTaTe — SIBJICHUE Pa3-
JABOCHUSA, PACTPECKUBAHUS WUIM BETBICHU.

He Tax s u B opranndeckom mupe 3emnn? — PBanas kopa Ha
IJIAJIKOM CTBOJIE JIPEBA, MOTyJasl KpPOHA, OObEMIIIONIASl M BEHYAIO-
asi CTBOJI, KaK II€HA 110 KPAasiM BOJJOBOPOTA, TaK TPEIMHBI HA CTe-
KJI€ BOKPYT OTBEPCTHUS ITyJIM WY U3BUIUCTBIE JIEHTBI JIABBI ITO OKa-
éMy kepJia ByJIKaHa. A MayTHUHA BOKPYT ITAyKa WJIA BOJIOCHI BOKPYT
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PAKOBMHBI yXa, WX PACCHIIb KOJIEI| M CHyTHUKOB UMEHHO Y BHEII-
Hux riadeT CosHeuHOU cucrteMbl? He Tax jau jumo deglosBeka —
IVTa/IKO€ B MOJIOJJOCTU M B MOPIIMHAX — CTapyecKoe?

Camo Teso 4yenoBeKa — CBOEOOpa3Has, HanuCOBepPIIEHHEHIas
(purypa BeTBI€HMS, TO-BUAUMOMY, ONITUMAILHO WICHEHHAS B TPEX-
MEPHOM IIPOCTPAHCTBE HA MATHh KAHAJIOB, B CBOIO OYEPE/b, UMEIO-
WX MATh «IIYIIOB>» — MAJbIIbl PYK, HOT, OPraHbl YyBCTB — O0eCIedu-
BAIOIIUX IEJIECOO0PA3ZHOE B3AMMOJIEUCTBUE C TPEXMEPBEM.

C]_ICH.HCHI/IC MEPHOCTU NPOCTPAHCTBA C IIPUEMTIEMbIM YHCJIOM 3dKO-
HOMEPHBIX CBSI3€d B HEM CJIEAyeT U3 LUK pa60T 10 TEOPUU (bl/lsuqe—
CcKnX CTPYKTyp y4éHbix HoBocubupcka m Mockser (1O.M.Kyrakos u
10.C.Biragumupos): n+ 2 = N, rae n— MepHOCTb, N — uucio cBa3eit. M He
IIOTOMY JIX IMEHHO TpéxMepHas cepa (1 TOJILKO OHa), a He AByMEpHas
IVIOCKOCTD, IIOKPBbIBACTCHA 6e3 3a30pOB PABHOBCE/IMKMMU HEHTOUJaMU
(HpaBI/IJIbHLIMI/I BBIITYKJIBIMM H}ITI/IyI‘OJII)HI/IKaMI/I)?

M B yeThIpéxMepbe IPOCTPAHCTBA-BPEMEHU HE IOTOMY JIU
TpebyeTcs mMecTh YyBCTB: IeCTOe — IPe/BUICHUE?

Co Bpemén IIngaropa cuMBOIOM 4€I0BEYECKOTO MUKPOKOCMA
CJIy>KMJIA IIPaBUIbHAS MATHKOHEYHAs 3B€3/[a, B F€OMETPUM KOTO-
PO, Kak 1 B (pUType YeJoBeKa, COAEPKUTCA 30JI0TOE OTHOUIEHUE;
HaIIpUMEP, OTPE3KU OT Iyl O MAKYIIKH U IIAT CBA3AHbI 30JI0ThIM
OTHONIEHUEM, KaK U TPH (PaJaHTH CPEJHETO MAJIbIA PYKH U T. J.
IIsTnkoHEYbE BOOOIE HE CTOJNBKO aTPUOYT IAPCTBA MUHEPAJIOB,
CKOJIbKO PaCTUTEIbHOTO U JKUBOTHOT'O MUPa, BCell buocdepsl, Be-
poATHO, 3P deKTUBHEHINM 00pa3oM BIHMCAHHONW B IPOCTPAH-
CTBEHHOE TPEXMEPDE.

[Tnanerapubiit Ieokpucramr 3eman (1o M3BECTHOM MOJEIN
Tonuaposa — MakapoBa — Mopo3oBa) ABJISETCSI COBOKYITHOCTBIO
JBYX IIPOCTBIX IJIATOHOBBIX TEJ — UKOCA3/pa U JJOAEKAPA, B I€O-
METPUM KOTOPBIX ONIATH JKE MPHUCYTCTBYET NATUKPATHE U Opra-
HMYHO CONIYTCTBYIOLIEE €My 30JI0TO€ OTHOHmeHue. Bea mianera B
IIE€JIOM — CJIOBHO KABOM KBA3UKPUCTAINYECKUU CaMOOPTraHn3yIo-
IIUICS, YCIOXKHAIOMUICA, MHOTOYPOBHEBBIM OPTraHU3M.

Kparnocty IIATH BbIIAAAT yHUMBEPCAJIBLHBIM HPUPOIHBIM
3aKOHOM HaIero IVIOTHOTO (IpyboMaTepUaIbLHOTO) MUPA.

He ona jim npossieHa B MMEHHO NATHBEPUIMHHBIX T'MCTO-
rpaMMax MUKPOQJIYKTYalluii CaMON pa3TUYHON MPHUPOAbI, OOHa-
pyxeHHbIxX emé 40 seT Tomy Hazaj npodeccopom C.I.Inonem?
Cronb e 3aMeTHA NATUBEPIINHHOCTD U B JIMKE YEJIOBEKA, TeM 60-
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Jiee, eCau B3ISHYTh Ha Hero B npodguias. He npasga mu? — Jloo,
HOC, BEpXHsdA ryb6a, HIxHAA, nogboponok! Ilognecure k sy
KHCTDb PYKH: OOJIBIION IAJIel], KOHEYHO e, — JI0O, YKa3aTeJIbHBIH —
HOC, CPEAHUI 1 GE3bIMIHHBIN — TYObI, 2 MU3MHEL] — OA00POIOK.

A Ternepb BHOBb OOpaTHUMCS KO BCEU Hamlel, HaXojdIencsa B
ycroitanBoM coctogaun, ComHeunoit cucreme. B kaxmoi u3 1Byx
Pa3IMYHBIX Irpyn e€ riaHeT, oamxHux k Corany (Mepxkypuii, Be-
Hepa, 3emst, Mapc) u cambix janpHux (CartypH, Ypan, Henryn,
ILnryToH), 0 YeThIpe IJIAHETHI ILTIOC €Ié OHO MOryJee, Beayliee
TEJIO: JUIs 3eMHOIIOAOOHBIX — 3TO 3Be3ja, camo CoHIle; s aApy-
r'uxX — 3TO IUIaHeTa-TuraHT lOnurep, Kak cauTaOT yu€HbIE, HE CO-
CTOSBINASACS 3B€3Jja — YyTh-4yTh HE XBAaTUJIO Macchl. M 31ech, Ha
CTOJIb OOIIUPHBIX IPOCTOPAX B KOCMOCE, MATUKPATHE, 2 BMECTE C
HuM U gecsatukparue (10 manbnes pyk, 10 maasnes Hor, 10 otBep-
cruii B teiste, 10 et B CoslHeUHOI cucTeMe), YHOPHO HAIIOMUHAIOT
O BeJINYaANIIUX YUCJIOBBIX TAaMHCTBaxX BcereHHoON.

O1HaKoO Bps/L JIN yAIACTCS PEHMIUTD 3arajiKy IATUKPATHUA, & TaKKe
JAECATUKPATHUS, B PaMKaxX JIMIIb CYIIECTBYIONIEN MapaJurMbl Hay-
ku. MccaepoBarensam caemayeT IPOHUKHYTHCS MBICIBIO, YTO, ITIOMU-
MO IPy0OMATEpPHUAIBHOrO IUIAHA (C €ro BEHMIECTBOM U YETBhIPbMS
HBIHE U3BECTHBIMU ITOJISIMU U IIPEAETbHOU CBETOBOU CKOPOCTHIO),
CYIIECTBYET X1 MHOTOCJIOMHBIN IIJIaH TOHKOM MaTE€PUAIbHOCTH, Ha-
CBIIEHHBIN 0COOBIMU CYOCTAHITUAMU CO CBOMMU IOJISMH, SHEPTH-
SIMH, BOJTHAMU... B II0JI€, IX CKOPOCTSIMU, BIUIOTH JI0 G€CKOHEYHO
6osbmmx. M HaBepHsAKa, cobupaTeabHo, 3T0 — JPUP.

BpITE MOXET NOAIMHHBIE YHHUBEPCAJIbHBIE 3AKOHBI nepenoca
ungopmayuu, TPOHUKHOBEHUS, OTPAKEHUS, PACCESTHUS, HAIOMXKE-
HUA (MHTEep(EpEeHINN), COCJUHEHNs, (POKYCUPOBKH — ITOMOTYT
KOTIa-HUOY/Ib IIOHATD, KAK MMEHHO IIPOUCXOUT YILIOTHEHHE T10JIe-
BBIX CTPYKTYp (MaTepHaIn3aIiys), MX KpUCTA/UIN3AISI, HAKOHEI] —
OBEIIECTBJIEHUE U MOSIBJIEHUE GUOJIOTMYECKUX (DOPM KU3HU.

k ok sk

Terrepp o6paTuMCcst K 0COOOMY ABIEHUIO NEPKOAAYUU, CXOTHO-
My C 3€MJETPSICEHUAMH 10 CBoel cyTu. TepMuH umcroiab3yeTcs
(pusukamu 1151 0603HAYECHUS TAKUX SABJIEHUH, KaK IPOCAYMBAHIE
XKUJKOU MJINA ra3oBOH (pasbl B MOPHUCTOH cpesie, MPOXOXACHUE
3JIEKTPOTOKA Yepe3 Pa3BeTBJIEHHYIO I[€Nb C HAPYIEHUSMH IIPO-
BOJMMOCTHU; HO OH IIPUMEHSETCA U B MaTe€MaTUKeE, SIUJEMUOJIO-
ruy, Teopuu paspymenus. Hamsana Hekas peméTka ¢ mpomy-
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CcKaoImUMH (Je(EeKTHBIMU) U OJTOKUPYIONUMU (IIEIBIMU) Y3JIAMU:
ecu 1ePEKTHBI y3JI0B JOCTATOYHO MHOT'O, TO BO3MOXEH IIPOIECC
po6os PeméTKN, OOPA30BAHUS «IIPOJIUBA» U3 IEJBIX Y3JIOB, 11O
KOTOPOMY U yCTPEMUTCS Yepe3 BCIO PEMETKY HEKOE BO3eHCTBIE
— oTOK. JII060NBITHO, YTO KPUTHYECKOE COCTOSTHUE CBOEOOpas-
HOTO O0beUHEHNS 1€(PEKTOB B SJHEPTrOHECYIUI KaHAJI BO3HUKA-
€T IIpU UX BepOosATHOCTHOH mnoTHocTH 0,59, rae, kak Mbl BUANM,
pesmuuna 0,59 oueHp 6au3Ka ynciaeHHo 3HadeHuo 1 /P = 0,618
(@ =1,618 - 3om0T0€ OoTHOMmEHNE). [IpeaenpHbIe Xe 3HAUEHNS 1A~
PaMeTpPOB ISl «OKOJIO30JIOTBIX» CTPYKTYP, COIIACHO HAIIMM OIEH-
KkaM, 310 BesxmuuHbl ot 0,60 1o 0,65.

Omnpenenénnas COBOKYITHOCTDb Je(DEKTOB, IPUBOAANIAA K KaHa-
JIM3AIUY SHEPrun, NH(GOPMAIIUH U JaKe BEIIECTBA BJOJIb HUX, CO-
€JIMHSS TEM CAMBbIM YaCTHU CUCTEMBI B €IMHOE I€JI0€, MOXKET B psijie
CJIy4aeB MJATU HA OJ1aro, XOTs U IPUBOAUT K KaTaCTPO(PUUIECKUM IT0-
CJIEZICTBUSAM, Y 3TO IIPEKPACHO 3HAIOT ceificMosiorn. Pakruaeckn Ta-
KOB OOIMIT MEXaHN3M (pa30BbIX IIEPEXOIOB WM BHYTPEHHEN peop-
TAaHU3AUY CUCTEMBI, CMEHBI 3TANOB €€ pasBUTHUA. MOXKHO JIymMaTh,
4yTO nocae 60-MpoIeHTHOrO0 HAKOILIEHUSI U3bIHOB OOBEKT TOTOB K
€CTEeCTBEHHOMY IHepeycTpoiicTBy. KpoMme Toro, yHuBepCalbHBIN
MIPOLIECC MEPKOJIAIAN CBA3aH € 3 PEKTOM amonodobus Ipy pasimd-
HBIX MACIITa0aX, KaK 3TO IMEET MECTO B TBEPAOTEIBHBIX (pparMeH-
TaUsIX OT HMBbUIMHOK JO IUIAHET: 3TU OTAEIbHOCTU, KAaK M3BECTHO,
MOUUHSIOTCS Pa3MEPaMU F€OMETPUYECKON MPOrPecCun €O Cpej:
HUM ocHOBaHUeM 3,4 (paboTe! akagemuka A.M.CanoBckoro).

HTak, NpUHOMIBI IEPEXOM0B COCTOSHUN, KAXKYIIETOCs pa3py-
meHus (karacTpousMa), TPEIUHOBATOCTU U (PParMEeHTAPHO-
CTH, BETBJICHUS U NI€PETEKAHUS PA3TUYHBIX IIOTOKOB B CUCTEME,
HAKOHEI], CFApMOHUPOBAHHOCTU U YNOJOOJIEHUs, YHUBEPCATU3-
Ma, CBA3aHBI TecHeUmuM o6pasom. IToaTomy reodpusuku cosep-
IMIEHHO CIIPAaBEUIMBO 3aMEYAIOT, YTO OOpPA30BAHUE CAMOIIOL00-
HBIX, UEPAPXUYECKUX CTPYKTYP B Cpe€Jie, B KOTOPYIO IOCTOSTHHO
MMOCTYIIAET SHEPIUA, €CTb UMMAHEHTHOE CBOMCTBO TAKOU CPEJDI,
crnocobcTByroniee 3P@PEeKTUBHOMY HCIOIb30BAHUIO IOJKAYNBAE-
MOU SHEPTUMN.

IIImpoko U3BECTHBI U MPUMEPDI TPAHCIIOPTA CUTHAIOB BJIOJIb
BETBAIIUXCS TPACKTOPUI: PACIPOCTPAHEHUE HEPBHBIX HMMIIY/Ib-
COB BJIOJIb OTPOCTKOB-AKCOHOB Y HEHIPOHOB U JBIKE€HHE KPOBU 110
PA3IMYHBIM COCY/IaM OPTAHU3MA.



HemHoro o6 HJ1O

lpunoxerue Il

B ornomennu tak HaspiBaeMbix HJIO MbI yixe 3HaeM, 4TO 3TO
IPOSABJICHUS] CAMBIX P3JIUYHBIX NPUPOAHBIX SIBJCHHUH; IMPUUEM
GOJIBIIYIO YACTh, €CTM UMETDb B BUJY KaK IIPaBUJIO HEKBATUQPUIIH-
POBAaHHBIE COOOIIEHUS OUYEBUALIEB, COCTABIAIOT apTe(aKThI — OII-
TUKO-aTMOCQepHbIe 3(PPEKTHI, BEI3BAHHbBIE Yallle TEXHOTE€HHBIMU
ABJIECHUAMU. BaXHBI 1 MHTEPECHBI T€, YTO €CTECTBEHHBI, HO CO-
BEPIIEHHO HEU3BECTHBI HayKe, He MOHATHI efo. M B nanHOM ciryyae
nesxecoobpazHo obpatuthess K 3armucaMm EJ.Pepux (21.06.1952)

[43, c. 306-307]), rxe kak pa3 rOBOPUTCS O Pa3HOOOPaA3UHA II0-
TOGHBIX (PEHOMEHOB — O «IETAIOIUX JUCKAX» (MIN «OJIOAIAX»),
«OXKEPENbSIX» U MPOUYUX «(POpMaANUAX>, ABISTIONUXCA «IIPOCTPaH-
CTBEHHBIMU 00PA30BAHUAMHM, HOCAIIMMICS BOKPYT Halei 3eMIn.
OOBIYHO OHH He UMEIOT JOCTYIa B OJIVDKAIIIE CIOU HAIIeH aT-
Mocgepnl, 160 3eMId UMEET 3azpadumensryro cemv> (TO €CTh COBO-
KyITHOCTDb «JIy4el» U «MarHUTHBIX TOKOB»; Kypcus f.H). Bo3znei-
CTBUS 3€MHBIX SHEPIUI «OCTABJISIOT Opewu B 3arpajuTeIbHON ce-
. Ml HeOXUaHHbBIE U YaCTO HEXKeTaTelbHbIe TOCETUTETN HauH-
HAIOT IPOHUKATh B Hamy cepy (Ha ¢pusndeckunii rian. — A.H.) n
CaMH YJaBJIMBAIOTCS HA PACHAJEHUN («O0XKepeabe») WIA Ha Cropa-
HUM U CTOJIKHOBEHUU C 6OJNJAMH», 9TO IOPOK/JAET SITOBUTHIE Ta-
3bI, BO3JICHICTBYIONINE HA OPraHMU3MbI OOUTaTEIe TUIaHeThl. bpe-
M B CETU YCUJIABAIOTCA U3-3a HEFATUBHOU J€ATEJIbHOCTH JIIOJAEH
— OMBITOB C ATOMHBIMU 60MOAMU U TTOJOOHBIX BPEAHEHIINX TeX-
HUYECKUX UCIbITAaHUM.

Yro Kacaercs «oxepenanii», To 3To, 1o ciaosam E.M.Pepux, pe-
3yJIBTAT «PACIAJE€HNUS MUPOB>, SIBJSBIINX COOOH €NMHYIO CUCTEMY
(Llerms Ipobycos. — A.H.) nan AOKEHCTBYIOINX CTAaTh TAKOBOM.
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«Odopmisgionmuecss TPOCTPAHCTBEHHBIE TEJIA, IIONAJasd B YABJICH-
HYIO 6penrb B cpepy ¢ HECOOTBETCTBYIOIIMMHI UM BUOPALIUSAMU, KO-
HEYHO, pacHaJaioTcs u cropaioT. PopMaruu 3TU U3MEHSIOTCS
TAK)Ke B CUJIY MEHBIIIEI CKOPOCTH, YSIBJIEHHOM B Halei cpepe (Ha-
BEpPHOE, CBETOBOU ckopocTu. — A.H.), HEXXeIn CKOPOCTb B IIPO-
CTPAHCTBAX 32 MPEAEJbHBIM KOJbIIOM» (IIO-BUUMOMY, UMEETCS B
BUJIy CKOPOCTD, OOIbIIAs CBETOBOM U BBIBOJANIAS 3a TAK Ha3bIBa-
€MBIIl KOCMOJIOTUYECKUI «TOPU3OHT COObITHI». — A.H.).

OnHako posb «AUCKOB», comtacHo MHeHuio E.M.Pepux, yxe
nnaa: “flying saucers” (n1eraromue 6moana. — A.H.) «apagiorcs
OYHMCTUTENAMHU aTMOC(EPDI, IOTOMY MOXHO IPHBETCTBOBATDb 1X
MOABJIEHUA. ITU TPOCTPAHCTBEHHbIE OOPA30BAHMS IPEACTABIISA-
I0T COOOH KOHIVIOMEPATHI JyYIINX TOHKUX 3HEPruid, M IOTOMY
OHU, UCTHUHHO, OYHINAIOT aTMOC(EPy OT MHOTHX OTPABJIECHHBIX
UHTPEJMEHTOB, HAIOJHSIOIUX IPOCTPAaHCTBO BOKPYT Hamel 3e-
wH. PaHbie nposiBjieHns ux 6bUIM MHOTO pPeXKe U3-3a TOKOB, IIpe-
HNATCTBYIOIUX UX IPOHUKHOBEHMIO B Hairy COTHEYHYIO CUCTEMY U
atmocgepy» (09.05.1950) [43, c. 156].

CoBepiieHHO OCOOBIN Cay4dail — JeTaTeabHbIe anmnapaTel be-
noro bparcrea. Ceugerenamu 6b1n Pepuxu Bo Bpems cBoei
3HAMEHUTON MHOTOTPYJHOU 3kcnegunuu no lleHTpanbHON
Azun. Peub upér o nosasieHnn B Heb6e chepoujaibHOTO 6eIo-
ro tena, o uém ckasano B kaure H.K. Pepuxa «Axraii — I'mma-
Jan», K COKAJIEHHUIO, C IPONYCKAaMH, B YaCTHOCTU, TAKUM:
«dueprua A.bpar /I.K.». IloscHenue Kk 5TOMy MbI HaXOJJUM B
noapo6HbIx 3anucax E.M.Pepux uz 6ecex ¢ Yunmrerem M.
(05.08.1927): «Ham (Besoro Bparcrsa. — A.H.) 1eTaTeabHbIi
anmapar usBecTu Tamu-ramy o BameM IPHUXoJe U O HEOOXOAH-
MOCTHU UMETD JIT MOHTOJIUH 0COGOTO Iaraka (TUTYJI JyXOBHOTO
nuna B namaname. — A.H.). Bce Busenn anmapar. <...> JIBUXKETCS
CMEIaHHOHN a[ToMHucTUYeCcKOI] aHeprueil <...> Illap, HeckoID-
KO yIIMHEHHBIA. — e ciyckaeTca Takoii annapat? — Houblo, B
ropax. — Kto 6611 B 3TOM anmmapare. — /I [>kyan]| K[yx], naér, kak
IIPOCTOH J1ama».



«3onoton» cnupanbHbIN Kapkac ConHe4yHon
cnctembl 1 pasbl YeNTOBEYECKOW XXU3HU*
lpunoxerue Il

3HaKkM 3aKOHA 3bIOBIO 3BEHAT.

B 3BOHKOM 3aTmilbe — 3HOSI 320BEHbBE.
30BY 3AaTOMY 3€MAM 3BYYaT.

B 3amke 336BITOM 3HAIOT 3HAMEHDSL.

JLH.

B c1cTeMHOM nopgxope npu M3ydeHUn pUTMUYeCcKX 0COOEHHOCTEN pPa3nmY-
HbIX 06BEKTOB, HanpuMep, CONHEYHOW CUCTEMbI, UCMOMb30BaH NPUHLMIM 30/10TON
NPONOPLMM — FrapMOHM3MPYIOLLErOo NPUPOLHOIO MHBapMaHTa, a Takxe MoLeNb
MNOCKOro CMMPanbHOro Kapkaca Ans BPaLLeHWs CIONCTON CUCTeMbI. Takonm «30-
noToM» Kapkac oObACHAET PacnoNoXeHWe NaHeT, Nosica acTeponaoB, y4nUTbIBa-
eT pacnpoCTpaHeHe CONTHEYHOro BETPa M CoYeTaHVe ABYX MMaBEHCTBYIOLMX (Dn-
3U4eCKMX CUN1 — 31EeKTPOMAarHUTHbBIX W rpaBUTaLMOHHbBIX, NpedycMmaTpusaeTt 11-
KpaTHYlO PUTMKKY, YTO [aeT MOBOL roBOpUTb 00 11—neTHer LMKANYHOCTU Kak
npoLecce, oxBaTbIBaOWMM BClO cucTeMy, BkIlodas ConHue, nnaHeTsl, brocdepy
1 Yenoseka.

B3aumHas, cyrybo Matematmyeckasi, obyCrnOBNEHHOCTb XapakTepHbIX Mo-
3MLMIM Ha BO3PACTAIOLLEN «30/10TON» 3KCMOHEHTE AEMOHCTPUPYET He TONbKO
(yHOAMEHTaNnbHYyl0 B3aMMOCBSA3b CPELHMX Pa3MepoB OpOUT MaHeT, HO U1 3a-
BMCUMOCTb IpYr OT Apyra 0cobbIX BO3PACTOB B XW3HM YeNloBeKa — MiafeHye-
CKOrO, IOHOLIECKOro, KNMMaKTepn4eckoro, MHTeNneKTyanbHoOM 3penoctu n Te-
NecHoW CMepTHu.

MeTtoauka ucciaexoBaHusd

Kaxk Bcaxmii nHBapuaHT, 30J10Tasi NPONOPLMSA IPOBO3IVIAIIAET
CYIECTBOBAHME IIPOYHBIX BHYTPEHHUX CBA3EH MeX1y pa3jInyHbI-
MU YaCTSIMU CUCTEMbI, TO €CTh B3AUMHOE 10000Ue 9aCTEN U 1eJI0TO
(a+b=c, a/b=b/c), aTaKkxke HAITINE 8036PaMHBIX CBOIICTB — PEKYP-

* Cm. B [26].
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PEHIIUM B TOM WJIM UHOM psAy €€ NPU3HAKOB, MHAYE rOBOpH, pa-
BEHCTBA KAKJIOTO WIEHA 7, CYMME JIBYX NIPEAbIAYIIMX 7 r

n-1> "n-2"

Tn=rnfl+rrl,72' (la)

Pexyppennuu ciefyer nojasisioniee 9ucjiao ABIeHUN — ¢op-
MOOOpa3oBaHUe, pa3pacTaHue, pa3MHoxeHue [44-46]. Takoii
HOBTOP CBOJUTCSA K «30JI0TOI» T€OMETPUUECKOU IPOrPECCUH, TO
€CTb «30JI0TOMY>» PsJy OO0

r =®r (16)

KOTOPBIN MOKET UCTOJKOBBIBATHCS KAK YACTHBIN Caydail (mIpuaém
YHUKATbHBIN) 13 6€CKOHEYHOTO MHOXECTBA CaMBbIX Pa3HOOOpas-
HBIX PSOB ITOK00US

rn =ﬁ.rn—l’ (18)

rae xkoagguiueHT noxodus f MeHaeTcs B Ipejeaax oT 1 go ee.
YcroBuMcsa Ha3bIBaTh f—CTPYKTYPOH CUCTEMBI, COCTOSIUE U3 O
JTOGHBIX JIPYT JIPYTy YyacTell (f-ypoBHEIT).

Yucao 3070TOTO OTHOMIEHUS, MIN «30JOTOW» KO3(PUIIMEHT
HOJ00Us, €CTh BEJINYNHA:

®=limr, /7, =(/5+1)/2=1,618. (2a)

PaccmoTpuM COBMECTHO HEKOTOPbBIE CBOHMCTBA AUHEUHBIX U
IKCNOHEHYUANBHBLX 3ABUCUMOCTEH, KOTOPBIE IPH YUETE BpaIeHUS
CHCTEMBI IIPEOOPAKAIOTCSA, COOTBETCTBEHHO, B apxumedosvie U
noeapugpmuneckue cnupanu (puc. I11.1). JlonycTum, 9To U1 BUXpe-
BBIX, JAMCKPETHO OPTaHM30BAHHBIX CUCTEM, HMMEIOTCS YEThIpe
«OTIOPBI» B IJIOCKOM KapKace — ABE MAPBI YeA0CmH0 BPAIAIONUXCS
CIUpAJIEH: Mapa OJIMHAKOBBIX APXHMEI0BBIX, CMEIEHHBIX APYT OT-
HOCUTENbHO Apyra Ha 180°, mapa MAEHTHYHBIX JOorapudmmde-
CKHX, BBICTPAUBAIOIIUX B CUCTEME Ps NOJOOHBIX (IO yAaléHHO-
CTH OT IIEHTPA) F-YpPOBHEI:

" =Roﬂn =Roenlnﬁ’ (25)

rae R — MacmTaOHbIl MPOCTPAHCTBEHHBIA MOJY/Ib, WINA PAJHYC
(pusmyeckn BbIIEIEHHON BHYTPEHHEH 30HBI (cMm. puc. V.1); B - B
JAHHOM cJydae Ko3(p(PUIMEHT npocmparncmseenrozo nodoousa (> 1);
n — 11e710€e 9ncja0 (060pOTOB CIIMPAIN).
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JIBr:keHue 1o apxume;0BoN CIMpaid, U3BECTHO, MOJIYJaeTCs
B pe3yJbTaTe CJI0KEHUsI PABHOMEPHBIX IIepEMENIEHUI 110 KPYTy U
BJIOJIb PaINyca, U JUIsl HEE CIIPABEJINBO:

T =4R@ /=Rt /1, (3a)

/1€ yros nosopota ¢ = 2zt/ T ; t, — MacIITaGHbIA MOJIyJIb, HAIIPU-
Mep — BPEMEHHOI, BEIOMPAEMBII Kak t,=1, /8, eciu T, - nenocr-
HBI, TBEPAOTEIbHBII OIMIOPHBIA UKL

JlBIKeHNE 1O JIOrapu(pMUUECcKO CIMPaIN — CIEACTBUE PaB-
HOMEPHOTO BPALIEHUS U PAJUATBHOIO CMELIEHUS IO SKCIIOHEH-

LII/IaJIbHOMy SaKOHyI
Inpg
— 7 _ Ht /1,
r =Re” =Re"", (36)

Lt

rne H - xpyrusHa skcrionentsl (H > 0), H = (Inf)/4 = const,
(InB)/m =tgi= VW / VKM2 ~ OTHOLIECHHE OPTOTOHAILHBIX JINHET-
HBIX CKOPOCTEH (paguaIbHOI U KPYroBOil), ¢ — YrOJI 3aKPy4EeHHO-

Puc. II1.1. CnnpanbHbin kapkac ConHe4YHOW cUCTeMbl — ABe norapudmmnydeckre m
[1Be apxnmenoBble cnupanu (cxema)
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CTU CIIMPAJI 110 OTHOLIECHUIO K OKPYKHOCTU. K 0cOGEeHHOCTAM K-
CHOHEHIIUATBHON (PYHKINH, 2 3HAUUT CIIEIM(UKE B3AUMHON OpHU-
€HTAIU!U JIBYX BUJOB CIIUPAJIEH, OTHOCATCS UCKIIOYUTEIBbHO BAXK-
HBI€ JUIS1 yCTPOMCTBA CUCTEMBI XapakTepHble ypoBHH (puc.III.2, 3;
tabu. II1.1). 9to — xaBa pesornancnvix (1, 7,,):
T/ By =ty /=Py S =y Sl T 0y S 0 = Py (44)
p — mapaMeTp HPOTKEHHOCTU OOJIACTU MEKAY TOYKAMU IIepece-
4YeHUsi OMCCEKTPHUCHI M SKCIOHEHTDI, NI apXUMEJIOBOI U Jora-
pUPMHUYECKON CTUPAIAMH;

penaxcayuonnviii (r.): v /R =e t./t,=1/H, (406)

pasnosecwviii (r,): 1, /R =1/H;t /t = (1/H)n(1/H); (46)

K8A3UPe30HAHCH L, TIOAPAZYMEBAIOIIIE 003aTEIbHYIO POTAIIIO
U CJIEJOBAHHE YCIOBUSIM:

r.~r, =0,

02 ap.

L -1 =kT,/2 (42)

202 apx

rae k=1, 2, 3... (mpu k=0 pUKCHPYIOTCA TOTBKO PE30HAHCHBIE
YPOBHH).

Ta6auma I1I1.1
«3osoToi» cimpanbHbIi Kapkac Co/THeYHOI cucTeMbI
Jloka/m3arust OpOUTAIBHBIX YPOBHEH OTHOCUTENBHO HeHTpa cucTeMsl (R = 0,337a.¢.)
JUIS TOUEK Ha 3KCIIOHEHTE VJIU CIIMPATTHI

Touxa | XapakTepHbIii Onenka PeasbnocTn TounocTn
YPOBE€HDL 8t/T,| r/R, ITranera Cp. paccr. | OUCHKH, %
r/R0
S BayTp. rp-ia 0 1,00 - - -
B, Pesonanc 1 1,15 1,15 Mepxypuit 1,15 0
Y, Kpasupes. 6,1 2,08 Benepa 2,14 3
C Penakcarus 8,3 2,72 Sems 2,97 8,5
X Ksazupes. 12,0 4,46 Mapc 4,52 1,5
D Pasnosecue | 17,6 8,31 nosic acrep| 8,0x1,5| -4
X, Ksasupes. 21,9 13,9 IOnurep 15,4 10
Y, Kpasupes. 25,5 21,6 - - -
B, Pe3onanc 2 27,6 27,6 Caryp 28,3 2,5
X Ksasupes. 33.8 57,8 Ypau 57,0 -1,5
Y, Ksazupes. 37,5 89,5 Henryn 89,2 -0,5
Y, Ksazupes. 39,6 |116 Inyron 117 1
B cpepreM: 2% + 3%
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B curyanuax pezonancos (T.B, u T.B, na puc.IV.2, 3) umeror
MECTO peaJbHble NEPECEUYEHUs] BO3PACTAOMEH SKCIOHEHTHI C
OUCCEKTPUCOII KOOPAUHATHOIO YIJIA; B HUX (PYHKI[UsI paBHA CBOE-
My apryMEHTY, 3/l€Ch BCTPEYAIOTCA apXHMeJoBa U JorapupMude-
ckas crnupanu (cm. puc. IV.1). B kBasupesoHaHcax apXUMeoBa U
JorapudmMuYecKas Cnupaan (PU3NIECKN He IIePeCceKaloTCs, JTUIIb
BUJMIMBIM 00Pa30M HAKJIA/BIBAIOTCS JPYTr Ha JApyra. Mexay peso-
HAaHCAMU B no3unuu penakcanuu (T.C) kacaTeabHasd K JIOO0H K-
CIIOHEHTE IMPOXOJHUT Yepe3 Hadaao KOoOpJAuHaT. B paBHOBecun
(1.D) oHa nmapaiesbHa GUCCEKTPUCE; 3HAYUT, CKOPOCTHU IIepeMe-
IEHHS BJOJIb CIIMPaJIC BOBMOKHOT'O areHTa 3/|eCh BBIPAaBHUBAIOT-
Csl, ¥ ApXUMeJ[0BA BETBb CKOJB3UT BJOJb JOTrapu(pMUYECKOl, He
nepecekas eé.

PenakcarimoHHbIil ypoBeHb yHUKAIEH. OH OOLIMIl JUIS CTPYK-
TYp € JIOOBIM KO3 pUIrIeHTOM o j06us . APTryMEHTOM €ro SBJIS-
ercs (PyHKIIUA PaBHOBECHOTO YpOBH:A. Tak Kak Bce MpsMbIe, IPO-
XOJSIINE Yepe3 HAdado KOOPAWHAT, KACAIOTCS BOCXOJSAIMINX K-
CIIOHEHT KaK Pa3 Ha PEJAKCAIOHHOM YPOBHE, TO JIOGOM 3KCIIO-
HEHTE, WIN [-CIIUPAIN, A 3HAYUT CTPYKTYPE C BUXPEBBIM KapKa-
COM, MOXHO IPHUIINCATHh €AMHYIO, BIOJHE OIPEAEIEHHYIO paju-
aJIbHYIO CKOPOCTb HEKOTOPOTO UCTEUEHUS U3 IIEHTpa:

V,=8eHR /T, (ba)

HemnsmeHHas xe paguagbHas COCTABISAIONMAS CKOPOCTH T'UIIO-
TETHYECKOTO TOKA BJIOJb APXUMENOBOI CIIUPAIN ONpPEAEAIeTCI
JIMIIb MacIITaGaMU CHCTEMBI M €€ TBEPAOTEIbHBIM ITUKIOM:

V,=8R,/ T, = const. (56)

B ¢pusnaeckom Mupe, 1o IpeANoI0XKeHUIM aBTOPA, CyIeCTBY-
IOT CTPYKTYPBI C OrpaHMYeHHON Kpytusnod H: 0 < H < Hj, nin
0 <B< B, 0° <i< 25°(rpaHnuHbIf CTydaii peanusyeTcs mpu
H,=1/e~0,37, B,=(8/3)** ~ 4,36, xorna yeThIpe XapaKTepHbIE
MO3UIUM CIUBAIOTCS BMecTe). Takme cucreMbl oOMIaaioT obaa-
cmaio 0cobo20 e3aumodeticmsus, (OOB), pacnonoxeHHYIO0 MeXIy 060~
umu peszoHancamu (T.B, u T.B,). OTHOCUTEIbHAST €€ MPOTSKEH-
HOCTD (4a) OIMCHIBAETCS IMOJOXKUTEIBHBIM IIAPAMETPOM p > 1, MO-
HOTOHHO U OJHO3HAYHO 3aBUCSIINM OT KO3(PUITIEHTA OO0
B M ABIAIOIMMMCA UCKJIIOYUTEIbHO BAKHBIM IPOCTPAHCTBEHHBIM
HapaMeTPOM CHUCTEMBI:

gB= 4lgp

L pii, (6)

Ipunroxcernue 111 273

H=co H>H, H=H, =1l

Tz =Pr o

GEPAWAMeTbHan
Kopomauyusa

' nepsblil pesonaic

——————————————— -y - H=0
GHYMPEHHAA 2panuya

s

iy (TinT)ty L= Pty !
- \ {
)
3KCHO, 1 ol
—————-- Kacameasias 8 mouke C
Auccermpuca
—————— kacameabhan 6 mouke D (napanrerbra Guccexmpuce H< Hy)

odracnb ocobozo e3aumodeiicmeun (Q0B), ede
apeymMeHm Boasue dvHKYLN.
Puc.lll.2. CxeMa cneumduryeckmnx obnacrem n Todek H-3KCNoHeHThI,
r/R, = e, roe t, = T,/8 — macwTabHasa eamHula, t=1/H =4/IgB

OKCIOHEHIIUAJIBHO OPraHU30BAaHHAsA CUCTEMA, €CJIHU €€ KO-
a¢unueHT noxodus f 3akJ0YEH B UHTEpBaIe OT 1 10 rpaHny-
Horo 3HaueHus 4,36, MoxxeT 006J1aJaTh HE TOJBKO YPOBHEBOM
CTPYKTYpOI#i (XapakTepHsle U B-ypOBHH), HO emé u 6osee Kpym-
HOMAaCIITA0HOHU — IMPOCTPAHCTBEHHOU MHo209maxcnocmuio. OHa
CTPOMTCA Ha Gaze JIByX PE3OHAHCHBIX YPOBHEN (T.B, U T.B,), TO €cThb
C UCIIOIb30BAaHUEM ITapaMeTpa p — MPOTHKEHHOCTH, WM MACHITAG-
HOCTH: YCJIOBHO CTBIKysl YPOBEHb 2-TO pE30HAHCA HEKOTOPOTO
OTIOPHOTO dTa)a, UMEIONEro BHYTPEHHIOO rpanully R, ¢ ypos-
HeM 1-ro pe3oHaHca 6oJiee cTapuIero aTaxa M T.II., Mbl paccMa-
TPUBAEM HOBBIE€ 3HAYEHHs BHYTPEHHUX TPAHUII, PacIpoOCTpa-
Hss YPOBHEBYIO CTPYKTYPY Ha BCE€ GoJbIue (MU MEHBIINE) pac-

CTOAHUA OT LICHTpaZ
(R), =p" R, (7a)
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rae m, — HoMep 3Taxka. Tak 4To OpMaNIbHO CUCTEMY COITPOBOK-
JAaeT dTaKHAsA P-CTPYKTypa MoJo0us, pacmupsiomas cgepy npu-
MEHEHHUS IpeyIaraeMOi MOJEIHN U MO3BOJIAIONAas 30HANPOBATh
IPOCTPAHCTBO 3HAYUTEIBHO JAJbIIE, BIIyOb MJIM BO BHE, Y€M
3TO MPEAYCMOTPEHO JIUIIb OJHUM 3TAXKOM C €rO YpPOBHEBOI Opra-
HU3ALUEN.

ITponenypa oroxjaecTBiaeHus 2-To pe3oHaHca ¢ 1-m jia cie-
JYIOIIETO 3TAXa IO3BOJIFAET TAK)KE IMPUITUCHIBATH CICTEME Yepery
cobcmeennvix (peaonancusix) IMUKIOB, MEHBIINX MIN OOJBIINX, CO-
IyTCTBYIOMMX OMIOpHOMY iepuoay 1

Tm1 =pn T, (7a)
e m, — HoMep nUKIa. [10J10KUTENBHBIN TapaMeTp pummureckozo
nodobua p (p = 1) xapakTepusyeT IUKJINYECKUE CBOMCTBA CUCTE-
Mbl. OH CBA32H (HEOJHO3HAYHO) C YPOBHEBBIM KO3 punmeHToM
B, WIN 3Ta’KHBIM TAPAMETPOM P

p=1+2"V¢=[1-8N/(p-1)p“l", a=1/(p-1), (8)
rae N — IOJTHOE YHCJI0 OO0pPOTOB f-CHUpAIN MPU IEPEXOJE OT
1-ro pe3oHaHca 10 2-T0; § — MUHUMAIBHBINA YTOJI IOBOPOTA MEXIY
060MMH PE30HAHCAMU.

B3anMocBs3b NIPOCTPAHCTBEHHOT'O M PUTMUYECKOTO ITapaMe-
TPOB (p M p) OJHO3HAYHA JHIIb NPU (PUKCHPOBAHHOM YHCJIE
060poToB cimpaau N, TO €CTh B OTAEIBHOM, KaK Mbl TOBOPHUM,
KJacce CTPYKTyp noxoous. OKa3aloch, YTO MHOZOYUKAUUNHDLE
CrpaIbHblE€ KapKAChl, IMEIOIUE IeIble 3HaUeHus p > 1, peanu-
3yIOTCS TOJIBKO IpHU 3HaYeHusAX 1 < B < 2,595, To ecTdb B y3koM uH-
TepBaie, npaktTudecku ot 1 1o ~ ®? (= 2,618). Ilpu kosdduru-
eHTax, 60abmux 2,595, Bce kapKachl 3aB€JOMO OJHOIUKINYHBI,
Tak kak p = 1. Cioga OTHOCUTCA CTPYKTYpa COBEPIIEHHO 0cObasd,
TECHO CBsI3aHHAs C «30JI0TOW». PaccmarpuBas ycinosue (6) kak
(pyHKIIMOHAIBHOE YpaBHEHNE, B KOTOPOM (PUKCHPOBAHHOMY 3Ha-
YEHUIO i MOXHO IPUIIHCATh CMBICJ TapaMeTpa p (1 Tak Jo 6ec-
KOHEYHOCTH), IIOJIyYUM B IIpEJieJIe PEelIeHUE 3TOrO YPABHEHUS B
BUJE€ €JUHCTBEHHOTO 3HadyeHus, korma p = f = 3,4025. Jus
CTPYKTYP € TAaKUM KO3(P(PUIMEHTOM HOJOOUS YPOBHU U ITAKU
OJIHO U TO K€, 2 pUTM — €AMHCTBEHHBIN, OTOPHBINA. DTA CUCTEMA
ABJIAETCA JOCTATOYHO TUIINYHON MPUPOJHOU CTPYKTYPOH MOAO-
6us. IIpoenénnnlii B cBo€ Bpems rpynmnoii akagemuka A.M.Ca-
TOBCKOTo [46] aHanu3 pacnpejeseHUs IO pa3MepaM TBEPJO-
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TEJbHBIX (PparMeHTAIUNA OT MBLIMHOK JIO IJTaHET YOeauTeabHO
IIOKa3aJ, YTO UX CPEJJHUE pasMephbl 00PasyloT P MoJ00Us C KO-
addureHToM, NpuMepHO paBHBIM unuciay 3,4(!). ABrop cuura-
€T, YTO 3TO IPOSABJIEHUE CTPYKTYPHI C p = f, CBsA3bIBAIOLIEH BOe-
JAVHO pa3Mepbl OOBEKTOB TBEPAOTENBHBIX, CIIOIIHBIX, IIOTOMY
HE CIIOCOOHBIX JIEMOHCTPUPOBATH 60JI€E€ OJHOTO OCEBOTO PUTMA
(Harpumep, IUIAHETBI, UX CITyTHUKH).

O6paTumcs K 0OCOGEHHOCTSM «30JI0TBIX» crucTeM (ff = P = 1,62)
— YHUKQIBHBIX CpEAU BCETO MHOroodpasus CTPYKTYyp MHop00us,
OIMCBHIBAIONINX CHUCTEMBI, II0-BUJUMOMY, HECIUIOUIHBIE, AUCKPET-
Hbl€, KOTOPBIE UMEIOT HE TOJBKO II€JJOCTHOE BpalleHue, HO U Me-
Hsommeecs auddepeHnaTbHOE, yMEHbIIAIOMIEECs IPU YAaJleHUN
ot nenTpa (kak B Conneunoi cucreme, lanakruke). Ecin yucio
060pOTOB JIOrapuPMUUECKON CIUPAINA MEKIY PE30OHAHCAMU PaB-
HO TPEM, TO MOKHO F'OBOPHUTb O KJIACCE «OKOA030A0MbIX>» CTPYKTYP
HOJL00U:

N=3; 0,1056 < H<0,128; 1,526 < 8 < 1,670; 29,41 > p > 21,69;
4 <p<e; 7,6<i<93° (z'cp ~ 8%); L13 < r, /R < 1,16;
9,47 > r, /R, >7,80; (r,/ RO)cp: 8.

IIpu comocTaBaeHNN ¢ PEaATbHOCTBIO KOPPEKTHEE YIUTHIBATD
BECH KJIACC «OKOJIO30JIOTBIX» CTPYKTYP, @ COOCTBEHHO «30JIOTOM»
crydail WIeHTU(PUIIPOBATH C UAEAJIOM, K KOTOPOMY CTPEMHTCS
cucreMa npu rapmonusanun. (Hukakas cucrema He crmoco6Ha
J0JT0 (PYyHKIIMOHMPOBATD B KECTKOM PEKUME; JUIs HACTPOUKU et
HeoOXo[uMa cBO60a MaHEBPA, (PIYKTyaTUBHOCTb. )

HcKmounTeapHO BaXKHO, 9TO CPEAU «OKOJTO30JOTBIX» CTPYK-
TYP BCTPEYAETCA €AMHCTBEHHAA CUTYAIUs 000100H0U YCAOUUCLEHHO-
¢mu TapaMeTPOB 3TAXKHOTO U PUTMUYECKOTO IOJJOOUS, TPUBO/IS-
IMHX CPa3y U K MHOTO3TAKHOCTH, M K MHOTOITUKJINYHOCTH. Takos
CIIUPaJIbHBIN «3040Motl» KapKac:

Py =24,p,=11,0,=108".

ITO O3HAYAET, YTO IPU MEPEXOJIE C ATAKA HA TAK MACIITAODI
MEHSIOTCS POBHO B 24 pa3za, a IPU CMEHE COCEJHUX COOCTBEHHBIX
LIUKJIOB OTIMYME COCTABJIsAET OIATH ke poBHO — 11 pas. Crenosa-
TEJIBHO CUCTEMBI, KOHTPOJHPYEMbIE IMPUHIUIIOM 30JI0TOTO OTHO-
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IMIeHNs, OyydH yxKe COATAHCUPOBAHHBIMH, TE€M Oosee O0JIafaloT
CBOMCTBAMHU YPAaBHOBEIIEHHOCTH, OPTAHMYHO BBICTPANBAIOT MHOTO-
3TAXXHOCTh, COINPOBOXAAEMYIO MHOTOIMKINYHOCTBIO. CuTyanms
BblJEJIEHA €HI€é M3-32 TOro, 4TO MaJjelilllee U3MEeHEHUE IPOCTPaH-
CTBEHHBIX KOHCTAHT KapKaca IPUBOAUT K PE3KOMY HU3MEHEHHIO PUT-
Mudeckoro napamerpa: npu  =1,60 sesmransa p ~ 8, mpu 1,61 - ~9,
npu 1,63 - ~13, npu 1,64 - ~20, npu 1,65 - ~27, npu 1,66 — ~70 (!).

Crenuukoil «OKOJIO30J0TbIX» CUCTEM MOYKHO CUUTATh MX
0COOYI0 KHHEMATHUUYECKYIO BBII€JIEHHOCTD: JI/Il HUX BPEMs pesak-
CalMM [ HE3HAYUTEIBHO OTIUYAETCA OT Hukaa T, UBMEHASACH OT
1,187, no 0,98 T, 1 mpeBOCXO/is €TO B «30JI0TOM» KapKace BCETO HA
4% (1 CTPYKTYPBI 3TOTO KJIAcca CO 3HAUEHUEM f§ = Je=1,65 Bpe-
Ms1 IOCTUKEHHS] YPOBHS PETAKCAIMK B TOYHOCTU paBHO niepuogy 7).

Boszpacraomue B 11 pas mociegoBaTenbHblE PE30HAHCHDIE
«30JI0TbI€» PUTMBI IPU ONPEJEIEHHBIX PACCTOAHUAX OT IIEHTPaA
CTAHOBSATCSA PABHBIMHU YBEJIUYUBAIOIUMCS 10 MEPE YAAIEHHUS OT
Hero aud@epeHIuaIbHbBIM IEPUOJAM OOpaIeHus (Harmpumep,
KEIUIEPOBBIM — IpH rpasuTanun). Ilo3unum rakux yposHei duna-
Mmumeckoli kopomayuu (cormacusi, cosnagenus), um JK-yposueii,
BBICTPANBAIOTCS B PSAJ| OO0 C OCHOBAHHEM 112/3=24=4,9 ~ 5.
ITpucyrcrsue napw JIK-ypoBHeii B ipesenax oJHOTO «30J0TOTO»
aTaxa (TO €CTh PACCTOSHUMN, OTINYAIOMMNXCS B 24 pa3a) o6s13aHO
aericteuio 3o 3akoHa Kemrepa B codeTaHun ¢ NpOCTPaHCTBEH-
HO-IUKJINYECKUMU CBOMCTBAMM «30JI0TOTO» KapKaca.

«3o0TOM> cMpanbHbIi Kapkac CoTHeYHOI cucTeMbl

BoamoxnocTh npejcTabaenus obmero mwiana CoJHeYHOU cu-
CTEMBI UMEHHO «30JI0TBIM» CIIUPATbHBIM KapPKAaCcOM, IPUYEM MHO-
TO3TAKHBIM, CIIOCOOCTBYET OCMBICJIEHUIO TpuunH 11-1eTHeil mu-
KJIUYHOCTH.

IIpocroe comocraBieHne CpeIHUX pPa3MEPOB OPOUT COCETHUX
IUIAHET, BKJIIOYas 00€ 4YacTU IOSICA aCTEPOMJIOB, PACIOJIOKEHHBIX
Mesxay Mapcom u IOnmrepoM, mokaspIBaeT, 4To0 OPOUTHI UMEIOT TEH-
JCHITNIO YAUIATBCSA OT COTHIIA B COOTBETCTBHE C XOIOM FeOMeTprie-
CKOM1 mporpeccu, nMeroieii ocHoanue, pasHoe 1,60£0,19, To ectsb
B IIEPBOM IPUOIMKEHUH — C «30JIOTBIM>» psfoM nogoous. Ilpucyt-
CTBUE B Halllell TUIAHETHOU CUCTEME NMPU3HAKOB uncia @ ormeua-
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JIOCh B paboTax psifa aBTopos [47,48]. UTo kacaeTcst BAXPEBOTO Me-
XaHn3Ma npu o6pasoBaHun COJHEYHOH CHUCTEMBI, TO €ro
cropoHHukoM 6bu1 emé M. Kerutep. Baoap apxumeznoBbIx crnmpa-
JIefl, KaK Telepb M3BECTHO, BBITATMBAIOTCS MArHUTHBIE CHUJIOBBIE
JUHAM, uaymue oT Bpamapomerocs CoJHIA; BBICTPAUBAIOTCS
BJIOJIb JIOTAapU(PMUYIECKUX CIUpATeH, CBA3aHHBIX ¢ ynciaoMm P, me-
pure My uaM adeny ITAHETHBIX OPOUT [47],a IIOTOMY — U MX BTO-
psie dokycsr [2,7].

PacniostoskeHne Bcex IUIAaHET M MOSCA aCTEPOUAOB, BO BTOPOM
HNPUOIMKEHUU, CIEAYET Xapaxmeprvim YPOBHIM CIIMPAIBHOTO «30-
sororo» kapkaca (ta6uIIl1, pucIIl3 [2,7]) co cpenneit TouHO-
CcTBhIO 3%, 1OCTATOYHON IS BBISIBJICHUSA O0Ielt TeHaeHnumu. Ha-
MJIYYIINM YCJTOBUEM «CTBIKOBKH» PEATBLHOCTU C IPETIONIAraeMbIM
KapKacoM sIBUJIACh JIOKIN3anus opouTel Mepkypus Ha ypoBHe 1-
ro pesoHanca. CaTypH Torja cBoeil OpOUTON 3aMBIKAET 00JIACTD
0CO6Oro B3aUMOJEHCTBHSA, pacoarasch Bo 2-M pezonance. Op-
6utnl Benepnr, Mapca, IOnurepa, ¥Ypana, Henryna u Ilayrona co-
OTBETCTBYIOT KBa3UPE30HAHCAM, NpU4EM 3a FOmurepom 3anonns-
1oTcst b 6-i win 7-it. CepepnHa Mosica aCTEePOUJOB IPUXOLUT-
Cs1 HA PAaBHOBECHBIN ypoBeHb. OpouTa 3€MIN TATOTEET K YPOBHIO
pesaxcaruu, 6yaydu gaiee ot Hero Ha 8,5%.

O6mupHas 30Ha Mexay opdobutamu Mepkypus n CartypHa
IIpEeJICTaBIsAET COOOM 3HAYUTENbHYIO YacTh 1-TO IIaHETapHOTO
«30JI0TOTO» 3Ta)ka COJTHEYHOU CUCTEMbI; 2-I1 BKJIIOYaeT BCe BHEII-
HUE IUTaHeTbl, HauumHasg ¢ opobutbl CaTypHa Kak ypoBHs 1-ro
pe3onanca. [IpocTpaHcTBEHHAsI MHOTO3TAKHOCTD HHOT/A CIIOCO0-
Ha IPUBOJAUTDH K HAIOKEHHUIO XAPAKTEPHBIX YPOBHEH COCEAHUX
3TAXKEU, YTO U MO3BOJIMIIO UMEHHO JUISl «30JI0TOrO» KapKaca Ipo-
CJIEUTDH MAPHYIO aHAIOTHIO MEXJy BHYTPEHHUMU U BHENIHIMHU
mranetamu: Mepkypuii-Catypn, Benepa-Ypan, 3emna-Henryn,
Mapc-Ilnyron. 3a CaTypHOM 3aIl0JHEHBI JIMIIb T€ KBA3UPE30HAH-
cbl (6-€ nu 7-€), KOTOpbIe OJIN3KU «BEHEPUHY», «36MHOMY», «Map-
COBY» YPOBHAM Ha 2-M sTaxke. Hama ruraneTHas cucrema nmpuHIy-
MUJIBHO JBYX3TAKHA; IPUYEM 00acTh acTepouipl-lOnurep no-
CBOEMY CAMOCTOSITEIbHA.

HuTepecHo, uyTo nosepxHocTh COJHIIA, HA KOTOPOU cHanaH-
CUPOBAHBI PA3JTUYHbBIE CHJIBI, ABJISETCS AHAJTOTOM PAaBHOBECHOTO
(«acTeponMgHOrO») YPOBHS HA COOCTBEHHO «COJTHEUYHOM» 3TAXKE,
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4bg BHYTPEHHSAS IPaHUIlAa MeHee Moayna R B 24° pasza. Ha 2-m
IJIAHETAPHOM 3TaXK€ YPOBHIO PABHOBECHS OTBEYaeT reanocdepa
(~100 a.e.), rme cTaHOBATCS PAaBHBIMHU JaBJICHUS MEX3BE3THOTO U
MEKIIIAHETHOTO MarHUTHBIX ITOJIEH.

s 6uocdepnr 3emin Kak MHOTO(QPYHKIMOHAIBHOHN yCTONYN-
BOU IMOJCHCTEMBI HEMAJIOBAKHO, UTO B «30J0TOM» Kapkace Cour-
HEYHON CUCTEMBI (POPMAIBLHO CIIPABEJINBO:

1) cnenmduueckas cBs3b MEXK/y YPOBHSIMU PABHOBECUS U Pe-
JIAKCAIMH, TO €CTh MEXKJY ITOSICOM aCTEPOUIOB 1 opouTOi 3emin,
YTO HE3ABHCUMO MOATBEPKAAETCS IMPUCYTCTBUEM Ha acTepoujiax
MOJIEKYJISIPHBIX COEJJUHEHUN, BEPOSITHO, MOCTYKUBIIMX OCHOBOM
JUISl Pa3BUTUSL OPraHUYECKOH KU3HU (IPUYEM KOHIIEHTPAIUS

H=0,120

= R/
1 7= Rye (B =®=1,618)

40R«

30R.
Carypn

I0nuTep

10R«

NOAC ACTCPOHIOB,

Al

Mape

3emis

Mepkypwii
-

S
0

ton T 104, 20ty 301,
To=81

Puc. Ill.3. Pe3oHaHCHbIE YPOBHM CNINPaIbHOMO «30710TOro» Kapkaca ConHey-
HOW CUCTEMBI
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KPYIIHOTO TeJla B palfioHE MOsca BPAA A BO3MOKHA M3-3a IapaJ-
JIETBHOCTH 3/I€Ch BCEX KaPKACHBIX CIIHpasIeil);

2) YHUKJIbHAS JIOKAIN3AIMs OPOUTHI 3€MJIM — YyTh Jajee OT
CosHIa, YeM ypOBEHD pEJIAKCALINY, U KaK OKAa3aJ0Ch, COBMENIEH-
HOCTb PENTAKCAINHN C BAXKHOU CUTyarel AMHAMUYECKOM KOPOTa-
IIUH, T/I€ OAMHAKOBDI AU depeHnuanbHbIil (KeIIepoB) 1 1eJ0CT-
HBII TBEPJOTEIbHBIN (PE30HAHCHBIN) ITUKJIBI; 3TY 00JACTh MOKHO
HMEHOBATD «Kfyeom HCU3HU» , TEM OOJI€E UTO OHA BIIOJHE AHAN0UY-
na opoumanvnou nosuyuu Coarneunou cucmemst 8 lanaxmuxe — «osicy
JKU3HU»;

3) 11-xpaTHass pUTMHUYHOCTD BCEH CUCTEMBI, OIIMPAIONIASCA HA
MeCAYHbIA nepuo Bpamenusa CoMHIAa KaK Ha OIIOPHBIN IS BCEX
€€ COOCTBEHHBIX PUTMOB.

Co6crBennbie nUKIbI COTHEYHON CHCTEMBI

I. CnpaBeIMBO OTOXK/JAECTBJIEHUE APXUMENLOBONM KOMIIOHEH-
THI KapKaca ¢ TPAEKTOPHUEH COTHEYHOTO BETpa. ITO CAEIATh He-
TPyAHO, 3Has nepuoj obpamenus ¢porocdepnr Comnna. OnH 3a-
kmo4éH B mHTepBate 25-33 cyr (ta6s.IIl.2). Torpa, cormacHo
(b6), BesrmumHa paamanbHON ckopocTu cocrtasiser 140-180
KM,/ c (Ip¥ IPUHATOM YCJIOBUH, 4TO 1-if pe30HAHC — Ha YpOBHE
op6utel MepKypusi), 4TO He HIPOTUBOPEUYUT 3HAUEHUIO CKOPO-
CTH JUII MEJUICHHOH COCTaBJIAomEei conmHednoro sBerpa (~200
kM /c). [IpuBesénnas oneHkKa pajaualbHON CKOPOCTU apXUMEJO-
BOIl KOMIIOHEHTBI XOPONIO comiacyeTcd u ¢ JaHHbiMu A.M.Ye-
YeJbHUIKOTO [49] 11 CKOpOCTH IepeMeneHnsT OJHOTO U3 JIBYX
KoMIUIEKCcOB MeraBoJH (~150 kM /), (pusandeckn ocymecTBIsIO-
IMUX GJIN3KOAECTBHE B MACIITAbaX, CON3MEPUMBIX C pa3MepamMu
CHUCTEMBI — C MATHUTO3BYKOBBIMH BOJHAMH, PACIPOCTPAHSIONIN-
MUCS B MEKIIAHETHOI IJIa3Me U O PEeAeISIONUMH /I BHYTPEH-
HUX IUUIAHET.

Takum 06pa3oM, MPABUIBLHOCTD BBIOOPA 0KOAOMECAUH020 YT Me-
CANO020 PUTMA B KA4E€CTBE OIOPHOTO 3HaueHusi 1, HE BbI3bIBAET
COMHEHUM, TeM GoJiee, YTO € MePHOAOM ~27 CyT, KaKk U3BECTHO,
IIPOUCXOAUT I€JIOCTHOE ObpaleHue BHyTpeHHel yactu CoHna,
3aHumaiomeit 2/3 ero o6wéma. Kpome Toro, 27,3 cyr - me uro
MHOE, KaK CUJIEpUYECKU nmepuoj obdpamenus JIlyHbl BOKpyr coo-
cTBeHHOI ocu n 3ewn. IIpakTnueckoe coBnaseHne COMTHEIHOTO
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Ta6auma I11.2
Cornacue TBepAOTEILHOTO BpameHus ¢ auddepeHnnaIbHbIM KelIepOBhIM
B CosHe4HOI1 cucTeMe mepex opouToil 3emn

Bpamenue (cyTkm) Paccrosiaue ITpumevanue
quist CoHna T, | TBepAOTEIBHOE OT I[EHTPA
(117)) n xerureposo | cucremsr (a.e.)
Ha rejimosksarope | ~25 275 0,828 -
L[€JIOCTHOE 27,3 300 0,878 yposens ®? R
0,882
cpenHee 29 319 0,914
0,916 ypoBeHb ¢ R,
(pemakcars)
OKOJIOIIOJIIOCHOE 33 363 0,986 -
33,2 365 1,000 op6ura 3eman

U JIYHHOT'O BpalllaTeJIbHBIX IUKJIOB caMo 1o cebe — (akT ocoben-
HBIA, B IIOJHOI MEpE HE OCMBICIEHHBIN, CBUJETENLCTBYIOIUN O
HEKOH TECHOM CBA3U MEXKAy BHyTpeHHUM o0beMoM Cosnna u Jly-
HOIi, TOYHEE, TEM TOPOOOPA3HBIM IPOCTPAHCTBOM, KOTOPOE IPO-
xoaut Jlyna npu cBoéM aBMXEHUHU 1O opouTe BOKpyr 3emau. B
(pyHIaMEHTAILHOM BOJHOBOM CHEKTPE IMKJIOB, comtacHo [49],
OTBeYAOIUX MepKypHIO U TOJIBKO €MY, BCTPEYAIOTCSI MECSYHBIE U
OKOJIOMECSITYHBIE IEPHOJbI, CPEAN KOTOPBIX MUHUIMAJIBHOE 3HAYE-
HUe PAaBHO KaK pa3 puTMy B 27,3 cyT.

Cosgaérest BegamieHue, 9To HUKI 27,3 CyT — HOAIMHHO OIIOp-
HbIi JU1s Bcell COJTHEUHOM CHCTEMBI, BO BCAKOM CJIydae, IS BHY-
TpeHHell eé obGsactu (o mosica actepousoB). OH OKa3bpIBaeT
BIUSHUE Ha 6Mocdepy, BO3MOXKHO, Yepe3 CIOKHYIO Ielb PA3HO-
ob6passbIx cBaseid Tuna: Comane-3emns, Comnane-Jlyna-3emis,
Counne-Mepkypuii-Jlyna-3ems.

II. PacriosioxkeHue 3eMHOU OpOUTHI B OKPECTHOCTIX UMEHHO
PEJAKCAITMOHHOTO YPOBHS «30JI0TOTO» KapKaca IPeACTaBIseTCs
HCKJIIOYUTEIbHBIM (PaKTOPOM, TeM 60JIee YTO 3TOT YPOBEHDb BBI-
JieJIeH JUId BCEX JIOTapU(PMUUECKUX CIUpaei, TO €CTb 3KCIO-
HEHT JI0O0M KPYTU3HBI, 3 KHHEMATUYECKU — TOJBKO ISl «30J10-
TBIX» U CXOJHBIX KapKacoB. binzocTs opouThl 3eMIn K OJHOMY
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13 ypOBHEN AMHAMUYECKONH KOPOTAIUM (MCXOAHBINA YPOBEHDb CO-
OTBETCTBYET KOPOTAIUH HEMTOCPEJCTBEHHO MEXK/y CAMUM Bpale-
HueM COJIHIIA ¥ KETUIEPOBBIM JIBIKEHUEM Ha «OKOJOCOTHEYHOM»
ataxe npu 36 paguycax CoyaHIa) OGHAPYKUBAETCS B TOM, UTO 3eM-
HOU 200 npaxmurecku coenadaem ¢ 00HUM U3 COOCMBEHHBLX PE3OHAM-
CHOLX pummos ecetl cucmemst, TAK KAK IMPEBOCXOJUT MECAIHBIN 11e-
puoj He Ha MHOro 6osiee yeM B 11 pa3 (cm. Ta6u. II1.2). 11-kpat-
HOE yBeJN4eHUe CKOPOoCTH auddepeHInaIbHOro BpameHus ¢o-
Tocepnr ConHIa (OT aKBATOpa JO OKOJIOMOTIOCHBIX €ro o6ia-
cTeil) YMCIEeHHO OoTOOpaxaeTcs B Aud@epeHnalibHbIe Ke, HO
y’Ke KeIIEPOBBbI, CKOPOCTH OOpaIleHHs MONEPEK Y3KOIH KObIie-
BOI 30HBI INMPUHOHN ~25 MJIH. KM, IPUIEralomeld CO CTOPOHBI
Connna x opo6ure 3emm. Cpennee oceBoe Bpamenue CoiHIa B
29 cyT yka3pIBaeT Ha CJIEAYIOMMI IO CTAPIIMHCTBY «30J0TOW» pe-
30HAHCHBIN nepuoj B 319 cyT, KOTOPLIH OHOBPEMEHHO €CTh Ke-
IJIEPOBO OPOUTATBHOE JBIKEHHUE IIEPEJ] CAMUM YPOBHEM peEJak-
caruuy; 3KBaTOPHAIbHBIA nepuos obpamenns Corrna (25,5 cyr)
Tpa"chopmupyercss npu ymMHOkeHHn Ha 11 B 280 cyr - cpok
HEOOXOUMBIN /ISl IIOJTHOTO BBI3PEBAHUS ANIEKJIETKN Y€J0BEKa.

HTak, mpociexuBaeTcs IeroYKa «30J0ThIX», FUIM IIOYTH TAKO-
BBIX, COOCTBEHHBIX IIUKJIOB, COCTOSINAA U3 YETBIPEX peaTbHO IPO-
apisgomuxcst B CoTHEYHON cucteMe pUTMOB. DTO — BpalleHHE
Comnmna, obpamenus 3eman u IOnurepa Bokpyr Hero, cpejiHuit
KEIUIEPOB NePUO/, 4-X BHENIHUX IJIAHET:

Ilepuon  Otnocur. Kemneposo  Ornocur.  Kemneposo  Otnocur — Cpepuuii
BpAICHMs] PA3HUI@A  OOpAllleHWe  pasHMI@  OOpalleHMe  pasHUIA  KeIUIepOB
Comana  Bpamenuss B paiione o6Gpamenuii  IOnurepa o6pamenns — mepuos

Couana u opouTHI 3ewmau u IOnurepa  BHemHuX
obpamenus  3emuu IOnurepa U BHEIIHUX  IUIAHET
3emmm IJTAaHET

11,0— 0,984 roga — 12.7\
\11,8— 1,000 roga — 11,7/

31 cyr 11,86 nier — 11,1 — 131,5 ner

HcxmounTepHO CylecTBeHHbIe ISl Bceil 6nocdepbl pUTMbI
— MeCAYHBIA, rognuubiil, 11-12-1eTauii, a takxke 120-130-1reTane
- 6€e3 COMHEHUs, ABIAITCA nposasiacHueM B CoJHEUHOI cucreme
CBOICTB «30JI0TOrO» CIIMPAJIBHOIO KApKaca C Y9aCTUEM I'PABUTa-
UOHHBIX ciI. Bpamenne CosHa u oco6ast HO3ULKSA 3€MHOI Op-
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OUTBI 32JAI0T A0COMIOTHBIE 3HAYEHUSI COOCTBEHHBIX IIEPHOJIOB U
XapaKTEPHBIX pa3MEePOB OPOUT B ILIAHETHOM CHCTEME, BOCIIPUHU-
MaeMOM KaK €eJMHbII MHOTOYPOBHEBLIII MHOTOIIMKINYECKHH, a
3HAYUT MYJIBTU(PPAKTAILHBIN, OOBEKT. 100060t pumm — csoezo poda
M00YAb, noamomy 1 1-kpamue 6vi6o0um na yuxavt 6 11—12 sem. Ilpuaém
3TOT IEPUO/| B IPUHITUTIE MOKET MEHATHCS U3-3a IPOCTPAHCTBEH-
HBIX ¥ BPEMEHHBIX MaJIbIX BapHaIlii NCXOJHOTO Koa(pdunnenrta
B xapkaca B CosHeunoil cucreme. PaykTyanu Bpsij I BBIXOAAT
3a PaMKH «OKOJIO30JI0TBIX» 3HaueHui (1,53< B <1,67) u Tsroreror
K ynciy 1,62. Ha mocineanee ykaspiBaeT peaibHasi TEHACHIMSA NMEH-
HO 11-xpaTHOH MUKIMYHOCTHU, NOO CIMIIKOM CHJIbHA 3aBICUMOCTD
napamMeTpa pUTMHYECKOTO 000U P OT IPOCTPAHCTBEHHBIX KO-
appurmentos kapkaca f u p. I[Tosromy npu 10- mmm 12-xpaTroit
PUTMUYHOCTHU CTPYKTypa €€ Ype3BbIYaiiHO OIN3KA K «30JI0TOMH»>.

3ameTuM, 4TO npakTudecku ll-kpaTne obHApY:KMBAETCA U B
Hac camuX. CpaBHUM TPHU BaXKHEHMMNX (PU3NOJOTUYECKUX IIUKIA,
IIOCJIeIOBATENBHO Bo3pacTaomux npuMepHo B 10-11 pas, i Ha
MOPAMOK: BEXYIINIA a.m)(ba-pHTM TOJIOBHOT'O MO3ra, 3aKJI0UYEHHDBINA
B uHTepBate 8-13 I1; cekyHHbINA pUTM, ONIPEAEIAIONUI JaCTOTY
HAIIETO CEepPAIEeONeHNs U IICUXOJIOTUUECKOEe BOCHPUATHE «IeH-
CTBUTEIBHOTO HacTosmero» [50]; mepuos myboKoro JbIXaHUS,
nocruraomuil ~10 cek.

dTankl «30JI0TOr0» YKCIOHEHIINATHLHOTO IIPOLecca,
IUIaHETHBIE YPOBHH M (pa3bl YeI0BEeYeCKON KU3HA

ITocTpoena «3o10mas» 360410UUOHHAR MaAMPUUA, 11T KOTOPOIT
COCeIHHE IIMKJIBbI pa3andaioTcs B 11 pas, a pukcanms kaxa0ro mnu-
KJIa B KAUE€CTBE OIIOPHOTO IO3BOJISIET IIPOCJIEUTh COOTBETCTBYIO-
mye eMy XapaKTepHbIE BPEMEHHbI€ MHTEPBAIBI «30JI0TOTO» K-
CIOHEHIIMATBHOTO POCTA. DTU BO3PACTa SABJIAIOTCI apTyMEHTAMHU
IIOCJICOBATEIbHBIX XapaKTEPHBIX YPOBHEH KapKaca, Kak Obl co-
CMOANUU CUCTEMBI — «MEPKYpPHEBa», «BEHEPUHA», «3E€MHOTO»,
«MapcoBa» U T.A. (moapobGHee cM. B [2a, 76], a Takxe B Exeroaau-
Ke <<,Z[6J1b(pI/IC-2004»).

ITo maHHBIM MaTPHUIBI, OCHOBHBIE UHTEPBAIbI BPEMEHU, HC-
noJb3yembie yenosekoM (1 cek, 1 mun, 1 ¢y, 7 cyt, 9 ¢y, 1 mec, 1
rox, 25 JeT), MOTyT OBITh UHTEPIPETUPOBAHDI KAaK YHUBEPCAIb-
HbI€ OTPE3KH BPEMEHHU, COOTBETCTBYIOLINE PA3JIUYHBIM COCTOS-
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HUSM (YPOBHSIM) M PUTMaM, OTVIMYAIOIMIMCS OT 6a30BOrO 3HaJe-
HUA B 7,4 muH! kak crenenp ynucaa 11. Tak, 0,33 cex?, 7,4 muH,
7 cyr, 25 ser, 5,3 mupp. get (kcratu, Bodpact CoJHIfA CYUTACTCS
PaBHBIM ~b5 MJIpA. JIET) IPUHAMJIEKAT K OJHOM U TOU XKe I[EIOYKe
PE30HAHCHBIX UKJIOB, KOTOPBIE MOXHO PAacCMATPHUBATDH KakK ce-
PUIO OIIOPHBIX IIEPHOOB, OJU3KUX CPOKY «IIOJOBO3PENIOCTH» B
YCIOBUSAX «KPYTOB *KU3HU» T€X MJIN UHBIX CUCTEM.

H3BecTHO, UTO ISl BCEX pac ¥ HAPOJOB 3eMJIN UemBepms 6eKa —
cpeaHuii BO3pacT nojoso3penoctu (He 12-16 jer, aBisiomuxcs
HIDKHUM IIPEJIEIOM — HA4aJIOM (PU3HMYECKOTO CO3PEBAHMS), & TAKKE
U crienu@uyuecKuil THTEPBaI CMEHBI TOKOJIEHUI B NICTOPUH OO1ie-
crBa. Cumrast, uro 25 net (7,4 -11° MuH) — OMOPHBIA «3010TOM»
IIUKJI B )KU3HU 9€JIOBEKA, MOXKHO IPHUATU K COITOCTABICHUIO, OCBE-
MIAIOIIEMY CBOEOOPA3HYIO POJIb IUTAHET B HAIIEM CYIeCTBOBAaHUM. B
«30JI0TOM» KapKace KaKJOMY YPOBHIO MOKHO ITOCTABUTh B COOTBET-
CTBUE OIPEJEJEHHBI 3HAYMMBIA BO3PACT YeJOBeKa (pasymMeercs,
3TO COOTBETCTBYET HEKOTOPOU YCPETHEHHOM OIEHKE):

Mepxkypwmii (1-i1 pe3onanc) — 3,6 et (KOHeI[ MIaICHIeCTBA);

Benepa -19,1 net (xoHeIl IOHOCTH); HAIIOM-
HUM, 4TO 19 j1eT — Tak Has3pIBaeMblil «kpyr JlyHbl», Korja BoccTaHa-
BJIMBAETCS COBIIQ/IEHUE KaJ€HJapHOU /aThl ¢ (pas3oii JIyHbI;

3emurs - 28,2 sner (mosiBIEeHUE MMOTOMCTBA);
HAIIOMHMM, 4TO 28 JIeT — TaK Ha3bIBaeMbIll «Kpyr CoJHIa», KOTjia
BO30OHOBJISIETCA COOTBETCTBHIE KAJTEHIAPHOI JJAThI C THEM CEMUJT-
HEBHOU HeJeu;

Mapc - 37,7 net («pokoBOil» BO3PACT);

IOsC aCTEPOHU0B -50-60 ser (xoHern ¢usnosornye-
CKOTO BOCIIPOU3BO/ICTBA);

IOmuarep - 68 ser (UMHTEIEKTyalTbHas 3pe-
JIOCTB);

CarypH (2-it pe3onanc) — 86-87 ser (xoHer (pU3MIECKOTrO
OBITHUS).

'Ba3oBbIV UK paBeH 7,4 MWH, cornacHo (5a) 1 Npu ycnoBmK, HTO Ha YPOBHe pefakca-
UMW papmanbHas CkopocTb, BO3pacTalolLas Mo 3KCNOHeHTe, AOCTUraeT yXe CBETOBOro
Oapbepa. TOT Nepurof, COBMAAAET 1 C NONOBUHOW BPEMEHW XXM3HWU HEUTPOHA B €ro CBO-
OOLHOM COCTOSIHMM, M C BpPEMeHeM CyLeCTBOBaHUA OTAENbHbIX KOHBEKTUBHbIX
sqen—rpaHyn B hoTocepe ConHLa, U KOHEYHO, CO CPOKOM PacnpoCTpaHeHMs 31eKTpo-
MarHUTHOI BOMHbI A0 PeNakcalMOHHOMO YPOBHS (A0 3emMnu, U3BECTHO, ~8 MUH).

2 CornacHo peBHVM CaHCKPUTCKMM TeKCTaM, efiMHmLa «TpyTu» paBHa 0,3375 cek.
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IInaneTHble BO3pPACTHBIE YPOBHU IOSYEPKUBAIOT 3A6EPULEH-
Hocmb» HEeKoToporo atana. CaMbIM JIaIbBHUM KBa3UMPE30HAHCHBIM
YPOBHSAM — «yPAHOBY», «HEIITYHOBY», «ILTYTOHOBOMY» — OTBEYAIOT
6JIM3KHE BO3pacTa U3-32 3HAYUTEJBHOU 3J€Ch YCTPEMJIEHHOCTHU
SKCIIOHEHTBI. JTO, cooTBeTcTBeHHO, 106, 117, 124 net, uro He
IPEBBINAET OJJHOTO U3 COOCTBEHHBIX pUTMOB CONHEYHON cHUCTe-
MBI, CBA3AHHOTrO co 3HadeHueM 112. HamoMHUM, 9TO MeIUKHU-TE-
POHTOJIOTU ITOKA HE MOTYT IOHATH, IOYEMY YeloBeuecKas KU3Hb,
KaK IIPABUJIO, HE BBIXOJUT 3a npejenl 120 ner.

Jlns BHemHel MaTepuaabHOU rpaHuiibl COMTHEYHON CUCTEMBI
B BHJI€ PEJUKTOBOro komeTHoro ob6iaka Oopra (~20-200 ThIC.
a.e.), COOCTaBUM CPeJHUI BO3pacT, gocTuraomuii 11-14 snaue-
HMI BEJIYIEro UK/ B 3KM3HU 4€JI0BEKA, TO eCcThb 12 x 25 ner, nim
300 aem. Ilo-BupnMoMy, 3TOT CIAEAYIONUI IOCIE BO3pacTa JIOJ-
CKOU IIOJIOBO3PEJOCTU «30JI0TOI» PE30HAHCHBIN IIUKJI — OCOOBII
BPEMEHHOU pybesc. ITOT PUTM, HABEPHOE, OTPAXKAET PEATUU ILIA-
HETHOH CHUCTEMBI, OTMEPSET HCTOPUYECKHE BEXU, HAIPHUMEp,
TpéxcoTaerne napcrsosanusd JJoma Pomanosbix. C npupoaHbIMU
nukiaamMu B 200-300 et cBA3aHbI MMITYJIbChI TACCMOHAPHON aK-
tusHocTU 1o JI.H.Iymunesy. M3pecten npupoansiii putm ~300
JIET, KaK OBl BBIIOX 3eMu, n00 3a Takoe BpeMs 6muocdepa o6HO-
BJISIET BECH YIVIEKUCJIBII T'a3 aTMOCQEPHI.

OueBHAHO, YTO CO3HATEIbHAS KXU3Hb YEJIOBEKA IMPUXOAUTCS
HAa OCHOBHOM y49aCTOK BOCXOJAIIEN «30JI0TON» DKCIIOHEHTDI, OIIU-
CBIBAIOIEH B JJAHHOM CJIydae IPOIECC KUBHEAECATETbHOCTH; 3TO
06J1aCTh 0COOOTO B3AaNMOAEHCTBHS MEKTY PE30HAHCHBIMU COCTOSI-
HUSIMU — JIETCKUM «MEPKYpHEBBIM» U 3aBEPHIAIONIUM «CaTypHO-
BBIM», OTCUUTBIBAIOIIUM OT POXKACHUS IPAKTUIECKU 80CEMb 00UH-
Hadyamuiemuux YUKL06, ITO COBIAJAET C MEPUOJOM AKTUBHOCTHU
Connna B 80-90 jeT, a Takke IOYTHU PABHO CUAEPUYECKOMY II€-
puojy obpamenus Ypana (84 roja), sSBISIONErocs B KapKace CH-
CTEMBI QaHAJIOTOM OJIM3KOH K HaM IIJTaHEThI 3€MHOU rpynnbl — Bene-
pbl. 3eMHOE ObITHE BUAUTCS 110 BPEMEHU BIIOJTHE OIPAHUYEHHBIM
1 B CPEJHEM JOCTATOYHO ONPEJEIEHHBIM, 3aBUCIIIMM OT CpOKa
1ojoBo3pesocTu denoBeka. Ilouck 6eccmepTus Bpsa U BO3MO-
’K€H B IIPUBBIYHBIX YCIOBUAX 3E€MJIN.

X0/ KU3HU YeJI0BEKA, KaK Pa3BEPThIBAHUE €IMHOIO yCTOUYU-
BOTO Iporecca, 1 oomuii riaH CoJHEYHON CHCTEMBI, KaK I1eJ10-
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CTHOTO KBA3UCTAIMOHAPHOTO OOBEKTA, MOJIUHIIOTCS OJHOMY U
TOMY K€ 3aKOHY, COIVTACHO KOTOPOMY IIPOUCXOJUT 110 CYyTU B3PbIB
— YCKOpEHME IIPU YJjaJIeHUU OT IEHTPa CUCTEMbI MM OT MOMEHTA
€€ Bo3HUKHOBeHUd. [103TOMY 3TOT 3aKOH MOXKET CUUTATHCS B IIEp-
BOM NPUOIMKEHNN 9KCIIOHEHIIMAIbHBIM. KpyTHsHa annpokcumu-
py!omel SKCIIOHEHTDI, BEPOSATHO, HE CJIUITKOM BEJIUKA, OTpaHAYe-
HA U JJOCTATOYHO ONpeJie/IEHHA, JJaKe YHUBEPCAIbHA, U PETYIUPY-
€TCsl YMCJIOM 30JI0TOTO oTHOomeHu:A. Kaxk ol cucreme, mponeccy
MOKHO IPUIMCHIBATD CIIEKTP COOCTBEHHBIX (PE30HAHCHBIX) IU-
KJIOB, UMEIOIUX CBOM ONOPHBIA PUTM; IIMKJIBI K€ CBA3aHbI JAPYT C
JPYroM reOMeTpU4ECKOU MPOrpeccuenl ¢ OCHOBAHUEM, HEJIMHEU-
HO U OYEHb CUJIBHO 3aBUCAIIUM OT KPYTHU3HbI KOHKPETHOM 3KCIIO-
HEHTHI (B y3KHX PAMKaX «OKOJIO30JI0ThIX>» 3HaueHui ). [Ipusnakom
«30JI0TOM» rapMOHM3alUM sABiageTcd 11-kpaTHas pUTMHKA, a TaK-
JKe IpakTuuyecku comyrcrsyiomas — 10 -, 12-kparnas.

IIpepnaraemMas KOHIENIUA COUPAIBHBIX KaPKACOB IMPUMEHM-
TEJbHO K PA3JUYHBIM CUCTEMAM ITO3BOJISET HAIVISHO YBUIETD UX
MYJBTU(PPAKTATBHOCTD, CKJIAJBIBAIOMIYIOCS U3 MHOTOIUKIMIHO-
CTU ¥ MHOTOYPOBHEBOCTU, MIPEJOCTABIAET BO3MOKHOCTD IIPOTHO-
supoBanuda. Ecom CosHeuHast cucteMa — CBOEOOpPa3HBIN Mera-
aToM, TO 6uoc(epa — He NUHAY€e KaK MErasIeKTPOH Ha 0COO0i op-
6uTe-ypoBHE, IJie¢ aKTUBHO IPOABIAIOTCA CBONCTBA, BEJOMbIE
INPUHITAIIOM 30JI0TOH nponopnuu. Iiiybokoe sxe ocMbIcIeHnE 3TO-
ro rapMOHU3HUPYIOIIETO 3aKOHA COBEPHIEHHO HEOOXOAMMO, MO0
TauT B ce6e nHpopMaIuo 06 OKpPyXKaloIeM MUpeE, OyAydH, BEpo-
ATHO, NPOBOJHUKOM B HEUCCJIEAOBAHHBI MUP 60Jee TOHKHUX
DHEPTUI.
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