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3akIounTeIbLHAA IV1ABA.

Heuszeecmnoe 06 uzeecmionm.

aBepmias paccka3d o Hameln 2Ku3uum HeusBecTHOH HEBO3MOXKHO

060ATH BHHUMaHHEM HEKOTOPBIE BBIBOJLI H3 3TOr0 HEOOBIYHOI'O

B3IJIgga Ha Hallle CcyllecTBoBaHue. JleTallbHOe H3yUYeHHE

H OCO3HaHHE BCEro OIHCAHHOT'O B IPEILAYIIHX TIJlaBax
HAKJIaJbIBaeT HEKOTOPHIH OTIEYaTOK Ha OTHONIEHHE K JITOH CcaMoH
XKuszuu. IlosroMy Hacrosmas I1yaBa OyHdeT IIOCBSIIEHA OIHCAHHUSIM
OKpYZKAIOUN[Er0 HAaC MHPa HMEHHO C YYETOM IIPEJICTaBIEHHBLIX 3JI€Ch
paccyxnenuin. MHOro u3 Toro, o 4ém OyaeT 3Jiech OIHMCAHO, JAaBHO
U3BECTHBIE SIBJIEHHS W IIOHATHS, HO MX TOJKOBaHHE OydeT HECKOJIBKO
HEeOOBIYHBIM. JTO OymeT B3IV Ha cTapble IPOOJIeMbl C HOBBIX
IO3UIUH, POJUBIIMXCS KaK CJIEJICTBHE H3 BCEr0 OIHCAHHOIO BBIIIE.
BesycnoBHo, Bcero ommcarh B OJHOH IVIaBe HEBO3MOXKHO, H BCE IKe,
HEKOTOPbIE CBOH COOOPAaXKEHHsI IOIBITAIOCH H3JI0KHTh.

Bcé u3noxeHHOE 3/1€eCh HHUKAK HE SIBIIIETCS IOINBITKOH MPEJICTaBUTh
oYyepeaHyl0 TEOPHI0 BeJIHKOro ooObenuHeHus. Ilpocro 310 omHa u3
IOIMBITOK OIHCAaTh MEXaHH3M B3aHMOJIEHCTBHA HEKOTOPBIX CTPYKTYP
Hallero MHpPa Ha OCHOBE BHXPEBOI'0 JBHXKeHHSI. Ha CKOJIBKO 3TO
OIHCaHHe MPHOIM3WIO HCTHHY K PeaJlbHOMY, MUPY HOKAXKYT JabHEHIIe
uccienoBanusd. Ho cefilyac HacTymaeT TakKoHW IIEPHOJ, KOIYIA HOBBIX
HAYYHBIX OTKPBLITUH ClIENyeT OXKHIATh Ha CThIKE (DU3HKH JIEMEHTaPHBIX
YacTHI[ U KocMojiorud. Kak 3To He IOKaXkeTCs CTPaHHbIM, HO YeM
IyOXkKe 4YeJIoBeK IIBITaeTCs IIPOHHKHYTH B CTPYKTYPhl MHKPOMHDPA,
TeM peajibHee Ilepe]] HHM OTKPBIBAeTCSI GECKOHEUYHBIE IIPOCTOPHI
KOCMOCa. B 5TOM SBJIeHHH JIEKHT KaKas-TO HEBEPOsSTHas 3arajaka
YeJI0BEUECKOr0 OBITHsI, KOTOpas II0Ka YTO JII Hac HemocTuxkuMa. U
TOJILKO HHTYHTHBHO HCCIIEIOBATEIH IIOHHMAlOT TaKHe HEeYJIOBHUMbIE
B3auMOCBs3H. OJHOH H3 TaKUX IONBITOK OOBEIUHUTH 3TH BeChMa
JIAJIEKHWe IOHATHUS SBIJIACH IIpeobajalias CeHdac TEeOPHS SBOJIIOIHH
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Bcenennoi, paccmaTpuBalomas pa3BUTHE BCEH COBOKYIIHOCTH CTPYKTYP
Halero Mupa, OObEIUHEHHBIX B €IUHYI0 CHCTEMY, H3 ILUIOTHOIO H
ropssyero CrycTka IIepBHYHOHM IIIa3MBl. DTa TeOpHs, IOJIyYHBIIAs
Ha3BaHHe MOJleJIi ropssuenn BcejleHHOHW, mnpeamosaraeT II€pPBHYHBIN
Bosbiiont B3phIB IPOTOINIA3MBbI, IIOCJIE KOTOPOI'O Hadajaach 2BOJIIOIHS
Mupa. O HEKOTOPHIX IOJOKEHHIX STOH HIEH yXKe PacCKasbIBAIOCh B
NpeNpIIyIIUX IVIaBaX, a B HACTOSIIEM OIHCAHHH MHPOBBIX B3aHMOCBSI3eH
IpeJicTaBjieHa HEeCKOJILKO Jpyras BepCHs pasBHTHS TaKOI'o IIpoliecca.
Ho »T0 BCcero jumb BepcwHs.

Hrak, mocTpoeHa pgmarpaMMa MHPOBBLIX B3aHMOCBS3€EH,
oTo0pazkaiomas He TOJIbKO B3aHMOJEHCTBHE MeXJy KjlacCaMH YaCTHII,
HO U CBI3M HUX C nogsiMH. KojndyecTBeHHOe oIpeJejieHHe 3THX
COOTHOIIEHUH He SIBJISUIMCH MPEeIMEeTOM aHajln3a B JAaHHOM H3JI0XKEHHH,
II03TOMY 3JeCh NIpeIlpHHITa IIONBITKAa OIIMCaTh MeXaHH3M 3THX
B3aUMOCBs3ell U, 4TOoObl ObLIO Oojlee IOHATHEH, IPUMEHSJIOCh Kak
MOZKHO MeEHbIIIE MaTeMaTHYeCKHX BBIKJIATOK. XOTs, B HEKOTOPBIX
cly4yasx, H3JIOKeHHe MaTepuajga OT 3TOro0 HEeCKOJIbKO IIOCTPajalio.
N HekoTopoe ympolleHHe H3JI0XKEHUS OTAeJIbHBIX TEM CBI3aHO
TOJIKO C TIONBITKOH IIPEJICTaBUTh OCHOBHYIO MBICIL BCEr0 H3JI0XKEHHS
0osiee TOCTYITHOM.

OueHr He IPOCTO IPENCTABUTH MEXAHUUYECKYI0 MOJEe]Ib MHpa C
V4ETOM BCeX 3THX BeChbMa MHOI'OI'DAaHHBIX CBs3eH. Takas MwupoBas
CHCTeMa HHKOTJa He MOXeT ObITh IIPOMOJIEIMPOBaHA IIOJHOCTHIO
C TIOMOIILI0 HM3BECTHOIO HaM MaTeMmaTudeckoro ammapara. IIpocro
BCero Mbl He 3HAaeM M BpsjJ JH CMOXEM JOCKOHAJILHO Yy3HaTh.
Ho mpencrasienre o (YHKIMOHHPOBAHHH TaKOH CHCTEMBI MOXKEM
MMOJIYYUTh, XOTs Obl NPHOJUKEHHOE, aHAJHU3UPys IMOCTPOEHHYIO
guarpamMmy Mupa. PaccmMoTpuMm eé€ eme pa3, C y4yeTOM BcexX
NpeIbIIYIIUX BBIBOJIOB.

IlonmpoGyeM mnpencTaBUTh BCIO 3Ty CHCTEMY B ILEJIOM. XOTS 3TO
U HE peaJbHO, HO IMONbITaeMcd elE pa3 OCMBLICIUTL, KaK Bce eé
COCTaBJISIIOIHME HENPEepPhIBHO JBIZKYTCS, B3aHUMOJEHCTBYIOT, IEpeXOJsT
U3 OJHOI'0 BHJA CTPYKTYP B JPYroH, OJHOBPEMEHHO Y4YacTBYs B
HECKOJIbKHUX IIpeo0pa3oBaHusIX. HamoMHI0O HECKOJILKO OCHOBHBIX HJEH,
3aJI0’KEHHBIX B OCHOBY IIOCTPOEHHSI 3TOM CHCTEMBI.

CymecTByeT HEKOTOpOe Iojie, Ha3BaHHoe Bhiie Ilonem Bpemenu,
KOTOPOE€ CBOMMH BHUXPEBLIMH IIOTOKAMH CO3JaéT IIepBHUYHBIE, I
Hamero mMupa, yactuipl. C 3Toro MOMEHTa HAauYMHAETCsI IIOCTPOEHHE BCEX
MHPOBBIX CTPYKTYP M HX B3aUMOCBS3€H. DTH YaCTHII, 0003HAUEHHBbIE
Ha JuarpaMMe n-4yacTHIlaMH, BOBJIEKAIOTCS IME€PBHYHBIM IIOJIEM B
BUXPEBO€ JBHKEHHE H, IIOCTEIIEHHO OO0beIuHssICh, CO3Ial0T HOBLIE
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Puc. 70 Ilosmnasi quarpaMMa MHPOBBIX CTPYKTYP.

MIPOCTPAaHCTBEHHBIE CTPYKTYpHl. Tak mar 3a maroM II0 e€IHHOMY
MPUHIMIIY CO3JIAal0TCSI BCE€ CEeMb OCHOBHBIX YacCTHI[ JUarpaMMEI.
ITopoxneHHble BCEMH THMH IIPOIECCAMH, BO3HHKIIHE CTPYKTYPHI
H HX B3aUMOCBS3H O00pPa3ylT 3aKOHYEHHYI0 YCTOHYHBYIO CHCTEMY,
FOTOBYI0 K JalIbHEHIIHM Ipeo6pa3oBaHusM. M Takme TBoOpeHH:
He3aMeUINTENIbHO TOSBIIIOTCI - 3apoxmaercs 2Km3mp. Hauvamo sToro
nporecca, 6e3yCI0OBHO, siBJIeHHe He ciydaiHoe. J[oCKOHaIbHO H3ydast
CMBICJT U MIPUYHHLI BO3HHKHOBEHHS 3THX IPOIECCOB, IIPHXOIMIIL K BeChMa
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HEOPJIUHAPHOMY BBIBONY,
KOTOPBLIH He BIIMCBHIBAETCS
B Halld COBpPEMEeHHLbIe
Hay4HbIe IIpeJacTaBIeHHs
0 (HU3HYECKHX SIBIEHHUIX
Hamero Mupa. Tem He MeHee,
HMEHHO TaKHe IIPOIECCHI,
3apOXKIEHHsT H SBOJIIOIHUHU
Ku3Hu, nmporexkamwnT II0

Puc. 71 CpaBHeHue ABYX 4YacCTHI[ CJIEBa arOM aproHa,

o cupaBa Coanme. Mexnay 3TUM JaByMsi 00’beKTaMu
HEKOTOPOHU IIPOTPAMME, orpomHbie IPOCTPAHCTBEHHBbIE MACINTAGHI HCUHCISIIOIIMECST

YaCTBIO KO’I‘OpOﬁ SIBIISIEMCSI 108, Ho, Tem He MeHee, BHemHHN BHI 3THX cdep
npakTayecku uaentadeH. Kaxnoe n3 3mux oOpasoBaHMit

MbI camu. To ecTb camMo 3T0 NpeJICTaBIIsieT co60il BPAIAIOIIUICH 1Iap, MOIIOAFOIIIH

;IBJ-IeHI/Ie, KOTopoe Hopomaerr C OKpPyZKampllero IIpocrpaHcTBa 0olee MelIKHe BHUXPH.
CoBepiieHHO 0OYE€BHIHO, YTO U y aroma, Kak u y CouHifa,

BCE KHBOE, PAa3BHUBAETCS IO Gyper matyuaromas KopoHa M COGCTBEHHOE moie Goee

KaKOMy_TO CHeHapI/HO. XOTH TOHKOM CTPYKTYPBI. I/I,I(eHTI/I‘IHOCT]) paccMaTpuBaeMbIX
YacTHI[ HE TOJIHPKO BO BHEIIIHEM BHJIE, HO U BO BHYTPEHHEN
Hant ypOBeHb JIOCTYHHOCTH CTPYKTYpe W B yYacTHH, B JATbHEHIIHX IPOIECCax.

B NO3HAHHUH TOT0 IIpoIlecca

II0OKa OrpaHHYeH, ero HAIH4YHhe He BhI3bIBaeT coMHeHHs. K coxkaneHuio,
JIO HACTOSIEero BPeMeHH JOCTOBEPHBIX HAYUYHBIX HCCJIeJOBAaHUHN
B 9TOM HampaBjieHUH HeT. Ho MwupoBBIe mpolmeccel OT 3TOro He
OCTaHaABIIMBAIOTCSI. MBI MOXKEM TOJIBKO HX HCCJIENO0BaTh H OTKPBHITH IS
ce0s1, a TeyeHHe HX H3MEHHTb HEBO3MOXKHO.

ITonmyuunach TOBOJIBHO TaKH CJIOXKHAsI CHCTEMa, U IPeJCTaBUTh BCE
9TO OJJHOBPEMEHHO, B OJIHOM IIPOCTPAHCTBE, KparHE 3aTPYIHHUTEJILHO.
IlosToMy OyneM COIOCTaB/ISITH HEKOTOpPhble H3BECTHHIE COBPEMEHHOMH
HayKe (akThl C (PYHKIHOHHPOBAaHHEM ITOJIyYEHHOH CHCTEMEI, HO BCerja
OyJeM IIOMHHTb, YTO OHAa HAXOOUTCI B IIOCTOSSHHOM M HeNpepbIBHOM
JIBIKeHHH. To ecTh, Takasl CTPYKTYpa MOXKET HaXOIUTHLCS TOJBKO B JBYX
BO3MOZKHBIX COCTOSHHUSX - B CTQIUUd JUHAMHYECKOI'0 PAaBHOBECHS WIH
HeCTaIMOHAPHOT'0 IepexoJHoro mporecca. JIio6oe M3 3THX COCTOSHHHI
OyJeT YHOBJIETBOPSTH BCEM II€PEYHUCIEHHBLIM BBIIIE€ OIHCAHUSIM.
Ha kakom »5Tame MHPOBOro pa3BHTHI MBI HaxXOQHMCS ceHdyac -
onpeneauTh HeB0o3MOXKHO. C yBEpPEHHOCTHI0O MOXKEM T'OBOPHTL TOJIBKO
0 TOM, 4YTO CHCTeMa C TaKHMH CBOHCTBAaMH HHKOIJla He Oyger
HaxXOJUThCI B COCTOSIHHH IIOKOS.

HauGoniee usyuyeHHoi, B HacTosllee BpeMms, SBIIETCI 00J1acThb
JquarpaMMbl, COCTaBJSOIAsd B HAIIUX PAaCCYXKIEHHIX BEIleCTBO.
Kak yxe ObL10 OTMEYeHO, €ro OCHOBY COCTaBjiIeT TPEYIOJbHHK,
00pa30BaHHBLIM YacCTUIIAMM aJpoH-aToM-MojieKyida. M cooTBeTCTBEHHO
3aMKHYT IIOJISIMH 3JIEKTPHYECKOr0-MarHUTHOIO-CIIa00r0 B3aUMOIEHCTBHHH.
9T0 00JaCTh JAHarpaMMbl, B KOTOPOH HAaXOAUMCS H MbI, KaK YaCTHYKa
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o0Iero Mupa, ¥ KoTopas peajlbHO BO3JeHCTByeT Ha Hac. Bcé aro Hai
O0OBEKTUBHBLIN MHp, Hallla KHU3Hb.

OTOT TPEYTroJbHUK IIOPOXKIAEeT KJIACC BENECTB, KOTOphLlEe ObLIN
ompeJieieHbl Kak HexwuBble. Ho ojHOBpeMeHHO BCe 3TO COCTaBJISIET
OCHOBY XkHBOro. IMeHHO 3Jiechb HAYHMHAIOTCS HCTOKH TeX 00pa30BaHHUH,
KOTOpPbIE B JAIbHENIINX CBOUX IIOCTPOEHHUSX IIOCTEIEeHHO IPHOOPEeTalnT
IIPU3HAKH, 110 KOTOPBHIM MBI OIIpeJlelsieM JKHBO€ BellecTBO. Bmomne
O4YEeBHJIHO, YTO U TaKoe IIOCTPOEHHe, COCTaBJIsIsI B JajibHEHIIEeM
OCHOBY KHMBOI'0, 3apoxKjaeTcsl He ClIydawmHbIM o6pa3soM. Kak 3To
BCE MPOHCXOJUT, M KAaKHMH METOJaMH BO3HHKAeT TakKas CJI0KHas
opraHuszanys MaTepHaJIbHOro MHpa Kak 2Ku3Hb, IMOKaXyT JallbHEHIIne
uccinegoBanus. Iloka BompocoB 06oiibllle, YeM MOKHO JaTh OTBETOB.
A celyac ¢ TO3UIUMHA BCEro H3JIOXKEHHOI'O IIONBITAEMCS IIOHSITH CYTh
HEKOTOPBIX SBJIE€HUM, HAOJIIOJaeMbIX B Halllell pealbHOCTH

JIJ1s1 TOr0 pacCMOTPUM JIBIZKEHHE €IUHHYHON YaCTHILI, HallpuMep
aJpoHa, BO B3aUMOCBSI3H C JPYTHMH OOBEKTaMH. 3JIeCh MBI OygeM
AHAJIM3UPOBATh YHCTO MEXaHHMYEeCKHH IIPOIlecC IlepeMelleHHss TaKuxX
00bEKTOB, 0e3 y4yéTa HUX BOBJIEUYEHHS B BHUXPEBbI€ CTPYKTYpPHI OoJjiee
BLICOKOro ypoBHd. To ecTh, Kak u miob6as japyras dYacTHIla H3
aHAJIM3HPYEMON JauarpaMMbl, aJlpOH Y4aCTBYeT B BHXPEBBIX IIPOIIECCAX,
COTBOPSIIOIIMX MHOI'OYPOBHEBHIE MaTepHallbHbIEe CTPYKTYPhl, H B TO
XKe BpeMs HMeeT BO3MOXKHOCTH IlepeMellaThCs B IPOCTPAHCTBE
OTHOCHTEJILHO JPYyTuxX NHoJo0HbIX 4yactull. Ho momoGHoe IepemelneHune
HeoOXOJMMO pacCMaTpPUBaTh TOJBKO C Y4Y€TOM B3aMMOJAENCTBUHI
COCTABJIIIOIIMX 3TOro rasza. Il aroro emé pa3 pacCMOTPHM BHYTPEHHIOIO
CTPYKTYPY TaKoOH 4acTuIpl. PaHee ObUIH IOAPOOHO OIHMCAHBI IPOILECCHI
00pa30oBaHUd YaCTHIBI, KaK BHXPEBOH CTPYKTYphl. Celyac emgé pa3s
MBICIIEHHO TIPOHJIEM II0 OCHOBHBIM 3TamaM o0pa3oBaHus dacTuipl. W3
3TUX IPEACTABJIEHUN ClelyeT, YTO BHEIHssA 000J04YKa agpoHa COCTOHUT

U3 -YaCTHUIl, XOTs 00pa30BBIBAICA OH W3 mM-4acTUll. BCmoMHuM, 4TO
BHYTPEHHHE CTPYKTYPbl HCXOJIHBIX YACTHI[ HE BBIIEPXKHUBAIOT JaBJICHHS
B 000JI0YKe OOJIBIION0 BHXPS M paspymanTci. HarmsmHo 3To MOXKHO
IpeJCTaBUTh KaK OOJILIION IIap M PSJAOM HaxOJsTCI MajleHbKHe
mapukd. X oKaspIBaeTCss HEMHOI'O B OKPECTHOCTSIX OOJIBIIOrO Imapa.
H Bce 3170 HaxomuTCcs BO B3BENIEHHOM COCTOSIHMHM H ILIaBaeT B rase,
KaK Mbl €0 Ha3blBaJid, COCTOSIIUM H3 YpPe3BbIYAHHO MaJleHbKHX
IIaPUKOB. bylneM mIoCTOSHHO IIOMHHTH, YTO BCE 3TH IIAphl U IMAPHUKHU
- Bpam@amiyecss BHUXpH. boJplion 1map, 3TO aJpoH, HeNpephIBHO
BTATMBAeT B Ce0s MaJleHbKHE IIAPUKH, W-YaCTHUIBl, HHOTJA 3axXBaTbIBas
U IApHKH CpPeIHero pasMepa, m-yacTHIpl. OTHOBPEMEHHO C 3THM H
cpeHero pasMepa BHXPH IIOIVIOIIAIOT Oojiee MellkHe Mmapuku. Ee
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pa3 YTOUYHHM, YTO BCE, 4YTO MBI CeHYac HasblBa€M I'a30M - 3TO IOJIe,
OKpyzKaiomiee yacTtuiy. KoneuHo, Takasi MbICJIeHHAss KapTHHA JOBOJIBHO
rpyboe npuOJMKeHHne K JeHCTBHUTEJIbBHOCTH, HO BCE JKe JaeT KaKoe-TO
IpeACTaBJIeHue O IMPOUCXONX IIPOIleccax.

JIiis aHanm3a 1mpolecca IepeMelleHds] YacTUIlbl M BIIHMSHHS €ro
Ha BCE€ 3TH CTPYKTYpPbl HeOOXOQUMO 3HATh IMPHYHHY, IIOPOJIUBIIYIO
JIBIKEHHe. 3Jiech MOXKeT OBbITh JBa BapHaHTa: IEPBBIA - YacTUIA
JIBUXKETCS II0J] BO3JIEHCTBHEM BHEIIHEH CHJIbl, BTOPOH - YacTHIA
JIBIZKETCSI II0J] BO3JEHCTBHEM JBIKYIIETOCS IOJIS.

B nepBom BapmanTe agpoH JBHKETCS OBICTpPee OKPYKAIOIIEro0 ero
T10JIsI, COCTOSIIEN0 M3 MEHBIINX YacTull. Toryma, mo Xoay JABHKEHHs WU
BHepenu cels, aipoH OyJgeT 00pa30BhIBATh Bajl MEHBIINX YacTHIL. Takoe
JIBIDKeHHe O00pa3HO MOXKHO CpPaBHUTL C IIOJIETOM TBEPIOTO Tejla B
BO3JIyXe, IIPH JOCTATOYHOH CKOPOCTH IlepeMelleHusl Bliepeau o0pa3yeTcs
30HA IIOBBIIIEHHOIO JABJIEHHU, YTO PABHOCHILHO YBEJIMYEHHUIO INIOTHOCTHU
raza. C IIpOTHBOIOJIOXKHOM CTOPOHBI JBHXKYIIErOCS ajapoHa OygeT
CO3J1aBaThCsl HEKOTOpOe pa3pexkeHue. B pesyibraTe BOKPYr TaKOH
qacTulpl OyJeT CO3JaBaThCsid BOJHA BO3MYILIEHHs] OKPYzKAIOMIEro II0JIs,
pPacCIpoOCTPaHIIONAsACd KaK KOHYC, B BepIIMHE KOTOPOI'0 HaxXOIUTCS
aJIpOH.

Hrak, BOKPYT" JIBHZKYHIEroCd aJapoOHa
00pa3oBajicCd KOHYC MOBBINIEHHOT'O
JIaBJICHUs, BO3MYINAIIUN JBa YPOBHI
MEHBIIUX YacTull. Eciu coBcem TO4HO, TO
TPH YPOBHII. Ho 1o TPETHEMY  YPOBHIO,
COCTOAIEMY M3 N-YaCTHI], MbI IIOKa HHYEro
He 3HaeM, M paccMaTpuBaTh cenyac He
oyjeM. Takune 4vacTUIbl NPUHATHI B 3TOM
Puc. 72 Jlsmkenne wacTmme: B OIIMCAaHUHN KaK THIIOTETHYECKHE, KOTOPHIC
nosae, ob6pazoBanHom Mensmumu JJOJZKHBI CYIIIECTBOBATH, HHAYEC HAPYIIACTCA
BUXPEBBIMH CTPYKTYPAMH. 1enb IpepIIyIux mocrpoenns. Ho maydHno
JOKa3aTeJIbHOTO d)aKTa HUX perucTrpanyuu
MIPUBECTH II0KAa HEBO3MOXKHO. 10 ecTb, eciiu B Ipolecce PacCyXKIeHHN
ObUIM BBEJICHBI I0JII B3aUMOJICMCTBHN 3JIEKTPUYECKOEe U CWIbHOE M HX
CTPYKTYPHI OKAa3aJIMCh 3THMH K€ YaCTHIaMH, TO IJII N-4aCTHI[ HAYYHO
JIOKQ3aHHOTI'0 B3aHMOJICHCTBUSI IIOKAa He OOHApYyXKEHO.

YcnoBumcsl, 4TO TIyle-TO BOJIM3H TPaeKTOPUM JBHXKEHHUs ajpoHa
YCTAHOBJIEHBI JIATYUKH, CIIOCOOHBIE BOCIPUHUMATH JIIO0ObIE BO3MYIIEHUS
HallUX I1oJjied. B 5TOM KOHKpPETHOM IIpUMepe 3TO JOJKHBI OBITh
JIATUYMKH, pearupymonpe Ha H3MEHEeHHUs JBYX Iojied, 00pa30BaHHBIMU

U-9aCTHIAMHA A M-YaCTHIAMH.
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Centyac ciejlaeM HeOOJIBIIOE OTCTYIUIEHHE OT JTOI0 aHalh3a H
IIpeJICTaBUM cebe caM CMBICI IepeMellleHuss €IUHHYHOM YacTUIbl B
OKpyzKamuieM eé noJjie. Takoe nepemMmelnieHre HeOOXOIUMO pacCMaTpUBaTh
KaK JIBIDKEHHEe OOJIbIIOT0 BHXps, IOIVIONIAIONIEN0 MEHBIIHE BHXpPH. A
Te, B CBOIO ouyepejlb, BcachiBalioT elle Oojiee Meikue. I[loaromy so6as
[IepeMEIAINAiICI YacTHIA TIHET 3a COOOH IeJIbIH Nuled] MEHDIIHX,
HIZKECTOSIIUX YaCTHI[ 10 JuarpaMme. IToT Iwiedd u coszmaer 3PQerT
HHEPLIHMOHHOCTH TAaKOI'0 IIPOIEeCcca, KOTOPhIH ObLI ONHMCAH IIPH aHajIn3e
MOHATHSI Macchl. K aTOMy clienyer 100aBHTh M B3aUMOJEHCTBHE ITOH
yacTulpl ¢ cebe IOJOOHLIMH, B T1I0JIe, KOTOpoe OHH o6pa3yor. U
yeM OOJIBIIHH OOLEM 3aHMMaeT 00pa30BaBIIMMCS BUXPb, TO €CTh UEM
0oJIbpllle camMa 4YacTulla, TeM OoJiblliee YCH/Ine HeOOXOMUMO IIPHIOKHUTD,
YTOOL U3MEHUTHh €€ TpaeKTopHi. COOTBETCTBEHHO, OOJIBIIHE YaCTHUIILI
OynyT MeHee IONBHKHBI. MM CKOPOCTb peakIUM dYacTHIl OyaeT
o0paTHO IIPOIOPIMOHAJIbHA HX pa3Mepy. Takyilo 3aKOHOMEPHOCTH
MOXKeM Ha0/I01aTh B JUalla30He YacTHll, 3aHUMAaeMOM BeliecTBoM. Tak,
HalpuMep, CHapsj B CTBOJIE OPYHHs PasrOHSIETCS C YCKOPEeHHEM OKOJIO
5-10° M/cek? a 37eKTpOH B KaTOJHOH TPYyOKe IO/Iy4YaeT YCKOpPEHHe
nopsgaka 10 m/cek? IlosToMy, 4yeM MeHbIIEe TreoOMeTpHYECKHE
pa3Mephbl MaTepHaJbHBIX OOBEKTOB, COCTABJISIOIUX I0JdI, TEM
0oJibllle CKOPOCTh HX peakIHuH, COOTBETCTBEHHO H Ilepegayvyu
B3auMojiericTBui. CjeoBaTelIbHO, M3 IIOJeH JOCTYIHBIX HaM CErojHs,
Hau0OoJIbIIAs CKOPOCTh Iepegayd HH(OPMAIMH OyHdeT Y IOJsS CHILHOIO
B3aUMOJENCTBHS, 3aTeM II0jle 3JIEKTPUYECKOI0 M CaMoe MeJJIeHHOe -
IPABUTAIMIOHHOIO B3aHUMOJEHCTBHS.

B sroMm ciydae nepBeIM cpafoTaeT JAaTYUK W-9aCTHI], TakK
KaK HX CKOpocThb Oojibiie. Ho MBI yXKe 3HaeM, YTO 3TH YaCTHUIIbI
00pasyoT Iojie 3JEeKTPHYECKOro B3amMojencTBus. M, clieoBaTelbHO,
MBI 3apPEruCTPHPYEM SJIEKTPOMArHUTHBIA HMITyJILC. Uepe3 Kakoe-TO
BpeMsI IPHIET U T'PaBUTAIMOHHBIA uUMITyJIhc. Ho Ha paccMaTpHBaeMBIX
YPOBHSIX KOHIIEHTPAIMs YACTHIL IOJISI TPAaBHTAIMOHHOIO B3aHMOEHCTBHS

HAaMHOT'O MeHbllle KOHIleHTpanuu W-dyactull. COOTBETCTBEHHO U YPOBEHb
cursaja OyjgeT HaMHOro MeHblle. PaHee y»Ke ObLIO II0Ka3aHO, 4YTO
CKOpPOCThH IIepelayd B3auMOJEHCTBHH peajIbHOr0 TIIOoJISI 3aBHCHT Kak
OT €ero SHepPruM, HJIH KOHIEHTPAIUH COCTaBILIIOIUX, TaK H OT
pa3sMepoB 3THUX COCTaBJITIONHX.

PaccmatpuBaemoe cefiyac siBjieHHe JTaBHO M3BECTHO M Ha3bIBAETCS
sdderrom Yepenkosa-BaBuioBa. ITo sBjIeHHe HaAOGII0IAeTCs IIPH
JIBIDKEHHH 3JIEKTPOHA CO CKOPOCTHIO OOJIbIIEH, YeM pacIpoCTpaHeHHe
3JIEKTPOMAarHuTHON BOJIHBI B peaJlbHOH cpejie. BHelllHee mnposiBiIeHHe
sroro 3¢pderra HaOIIOIAeTCss B CBEYEHHH TPAEKTOPHH JIBHKEHHS



TN MAHJ

Puc. 74 TomorpamMMa KOHTYPHBIX JHHHN YaWHOH JIOKKH.
Tomorpacuueckoe o6pa3oBaHHe KOHTYPOB pejibeda - TeXHHIeCKH
npueM, CYHTAMIUICA OJHON H3 BeTBeH roJorpadudecKon
uareppepomerpun. HHTepnperanuss KOHTYPHBIX JHHUH
CPaBHHUTEJIPHO HECJOXKHA, W TaKHe H300pazKeHHs1 MO3BOJISIOT
HCCIIEIOBATEISIM TOJYYUTh HAVISITHOE TMpeacTaBiieHne o ¢opme
IOBEPXHOCTH TPEXMEPHBIX 00beKTOB. OIHH U3 METONOB IOJIyYEHHST
KOHTYPHBIX JJHHHHA COCTOUT B HAJIOKEHHH JBYX rojiorpaduvyecKux
N300pazkKeHnuii O0bEKTa, IMOJIYYEHHBIX C MOMOMILI0 JIBYX JIa3epoB
C HEMHOTO pPa3INYalmuMHCS JJIHHaMH BoJH. B pesyabrarte
uHTepEPEHIMN MPH BOCCTAHOBJIEHHH IMOJO00OHOH roJIorpaMMbl Ha
n300pakKeHne HAKIAABIBAIOTCA HWHTep(hepeHInOHHbIE TOJIOCHI -
3 @ekT moaydaercsd TaKuM Ke, KaK ecjId Obl caM OOBEeKT ObLI
neopMHPOBAaH WIA CMEIAICA ObI MEXKIy 3KCIO3HUIUSIMU.

YacTHUIBl. DTO SBJIE€HHE IIMPOKO HCIOJL3YyeTCs IpH (PHU3HUYECKUX
HCCIEeIOBAaHUAX B JI€TEKTOpPaX pPErucTPUPYIOIHX JIBHXKYIIHECS
3JIeMeHTapHble YaCTHIIBL.

PaccmarpuBas BTOpPON BapHaHT IlepeMEINEeHHs] YaCTHILI, BHIUM,
4TO0 €€ mepeJBUXKEHHEe OyIeT OCYIECTBISITHCI OJHOBPEMEHHO C
JIBIKYIUMCS 110jieM. To ecTh, ABHXKyIIHECS Majlble BHXPH, KOTOPHIE
COCTABJIIIOT II0JIe, YBJIEKalT 3a cobol O6ojpmon BuXphb. I[losTomy
HHUKAaKOI'0 BO3MYIIEHHS, B TOM IIOJie, JIBHXKEHHE aJpoHa He BBI3OBET,
U YCTAaHOBJIEHHBbIE JATUMKH HHUYET0 He 3aperucTPUPYIOT. ITO SBJIEHHE
MOJITBEPXKIAETCS HAOGIONEHUSIMH 32 IIOTOKOM KOCMHYECKOI'0 H3JIyUYeHHs],
perucTpupyomerocss Ha 3emiie. KocMuuecKne 4YacTHIbI, 3aXBaueHHBbIE
IIOJIEM 3€MHOI0 IPUTSIKEHHs, MajalnT Ha 3eMinio. [Ipu stom sdderrta
CBEUYEHHs] TPAEKTOPHH HMX JIBHKEHHS He HaOJIoJaeTcs.

31ech cieayer OTMETHTH ellle OJHY XapaKTEepHYIO IeTalb.
EcrecTBeHHO, YTO HMIIYJILC BO3MYIIEHHS OyIeT pPacIpOCTPaHSAThCS
NpoJ0JIbHOM BoJIHOH. Kak 3ByK B Bo3nyxe. To ecth, cHayana NpHIET

30HA IIOBBIIEHHON KOHIICHTPAIMU M-9aCTHIl, 3aT€M HX Da3pexkeHue,
OTHOCHUTEIILHO HEKOTOPOH cpeaHeH IIoTHOoCTH. Kakpas dactuia
IOJIsI CoBeplIaeT KojebaHHs BO3Je CBOEro II0JIOKEHHs PaBHOBECHS.
[ImoTHOCT, YacTHIl IIOJII MEHSEeTCS 10 XOJAy JBHXKEHHS BOJIHBI, IIpU
9TOM IlepeMellleHHe BellecTBa He IIPOUCXoauT. Takoe wH3MeHeHHe
KOHIIEHTpAIlMd I10JId MBI BOCHPHHHMAaeM KaK 3JIeKTPOMAarHUTHBIN
HMITYJIBC, HECYIIHH OIPEIEIEHHYI0 BEJTHYHHY SHEPIHH. JJIEKTPOMArHUTHOE
1ojle JOCTaTOYHO HM3y4yeHO, U 3JeCh OIIHUChIBaTh ero He Oyay. U3
BHIIIECKA3aHHOT'O CJIelyeT, 4YTO CpPeJIHHH YPOBEHb KOHIIEHTPAIUU
I0JI1 BOCIIPUHHUMAaeTCs] KaK HyJeBOH 3apsj, a OTKJIOHeHHe B Ty
WIH JPYTYI0 CTOPOHY, KaK IIOJIOXKHTEJIbHBIH HIH OTpPHIATEIbHbIH
3apsy nois. JIpyruMu clioBaMH, ABHXKEHHE 3JI€KTPOMAarHUTHOM BOJIHBI



Vita incognita s YD

IpeICcTaBiisieT Cco00H pacHpoCTpaHEeHHe IIPOJOJLHOW BOJIHBI B IIOJIE,

00pa30BaHHOM -9aCTHUIAMH.

Ecin Ha niyTH Tako# BOJIHBI IIOSIBUTCSI COU3MEPHMO€E IIPEIITCTBHUE,
TO, orubasg ero, BOJIHA MoOXeT o00pa3oBarb BHXpb. IIpm yciosum,
YTO SHEprusi 00pa30BaBIIETOCsd BUXPA OyneT paBHAa KPUTHYECKOW,
MBI CMOXKEM 3aperuCTPUPOBATh YACTHILY, KOTODPYIO OIpelessieM
Kak (POTOH.

Takoit ke 5hderT u3IydeHHs: 3IEKTPOMArHUTHOI'O HMITYJIbCa
MBI CMOXKeM HaOJI0IaTh IIPH IIepexoje BHEIIHeH OOOJIOYKH aToMa
U3 OJIHOT'O 3HEPreTHYeCKOI'0 COCTOSHUA B japyroe. B srom ciyudae,
BOJIHA OyjeT IlepeMelaTbcsd pPaBHOMEPHO BO BC€ CTODPOHBI, KakK
YBEJIMUUBAOIMACA map, U (OTOH MOXKHO 3aperucTpUpOBaTh B JIIOOOH
TOYKE IIPOCTPAHCTBA BOKPYr aroMa. HaOmiogas He 3a OJUHOYHBIM
aTOMOM, a TIPYNIIOH BO30YXKIEHHLIX YaCTHUI, MOXKEM PErHCTPUPOBATb
HEIPpEPBIBHOE CBEYEHHE TaKOro BO30yXIEHHOro BemecTBa. B
pesyibTaTe Mbl WIM BOCIPUHHUMAaeM BHUIMMBIA CBET, WIH PETUCTPUPYEM
3JICKTPOMArHUTHYI0 BOJIHY M T.0. 10 ecTh, BO BCe€X 3THX ClydYadx

Mbl OyJgeM pPEerucTpupoBaTh ABUXKEHHE BO3MYIIEHHBIX YaCTHI[ J-Ta3a.
9TO0 BCE IpPEeKpPacHO JAEMOHCTPHUPYIOT IIPHBOJMMEIE 37eCh CHHUMKH,
(uKcHpyolye pealbHble (PH3HUYECKHE SIBIICHMS.

N emé HekoTOpble OpPUTHHAIIbHBbIE IOSICHEHUS.

Puc. 73 Caumok Jiersimueit cBeroBoi BoiiHbI. Uiest npumeneHus1 rojiorpauu Jisi CBEPXCKOPOCTHOM
¢ororpahuun Obuta BeigBHHYyTa Hmibcom AGpamconoM u3 KoposieBCKOro TEXHOJOTHYECKOrO
uacruryra B Crokroasme. Hekoropoe Bpemsi cmycrsi, ObLIM IIOJYyYeHBI OOHAJEKHBAIOIIHE
pesynbrarel. B 3KcnepuMeHTAILHON YCTAHOBKE OOBEKTOM SIBISIETCSI IUIOCKasi Oejlasi KapTodKa.
Tosorpapuueckasl WwiacTHHKA W KapTouyKa Paclojiaralorcsi IojJ YIVIOM K NajaiolleMy Iy4Ky;
npoberasi MO IUIACTHHKE, OMOPHBIA HMMIIYJIbC OCTABIISIET CBOM CJIE[l, HO JIMIIb B TEX MECTaX, IJe
Ha IUTACTHHKY OJIHOBPEMEHHO MPHUXO/ST ONMOPHBIA HUMIIYJIbC M HMIIYJIbC, OTPAZKEHHBIA OT O0bEKTA.
Takum o6pa3zom, Jla3epHBI UMIYJILC CIYKHT U 3arBopoM. Ha mpencraBinenHoit ¢ororpadum mMbl
BHIUM NPEKPACHYI0 WLTIOCTPAIMIO TOI0, KaK CBET, MPOXO/s Yepes JIMH3Y, cooupaercsa B (pokyce (Ha
¢ororpaduro 100aBIEHO W300paKEHUE JIMH3bI, KOTOPOro Ha rojiorpammMe Her). CHUMOK HANISITHO
NOKA3bIBaeT, Yr0 B CTEK/Ie CBET PACHPOCTPAHSIeTCsl MeJIEHHee, 4YeM B Bo3ayxe. BpemenHoe
paspellieHHe HA TaKUX CHUMKax cocrasisier npumepro 1 mc (10'2¢), xorst HCClieioBaTe/lb CUATAET
YTO €ro MOXKHO YJIy4lIUThb, 0 KpalHeHd Mepe, B ThICAYY pa3s.

e )
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B mpenpiaymuyx rjaBax yIOMHHAJIAaCh OCHOBOIIOJIArammas TeOopHs
coBpemMeHHoctu - Oo6masa Teopuss OrHocurejapHoCcTH. OCHOBHEIE
IMOJIOZKEHHS 23TOH HAen OBLJIHM HEOJHOKPAaTHO IIOATBEpPXKIEHBI
9KCIIepUMEHTAIbHBIM IIyTéM M, 110 MHEHHI0 COBPEMEHHOH Hay4HOH
MBICJIH, OHa Haubojee COOTBETCTBYeT JeHCTBUTEJbHOCTH. Kpowme
00001IeHNs] HM3BECTHBIX 3aKOHOB MEXAaHHMKH M YCTAHOBJIEHHs TI'DaHMIL
UX JIEHCTBHSI, 3Ta TEOPHs II03BOJIMJIA BBIIBUTH KOJIMYECTBEHHBIE
B3aMMOCBSI3H TaKHX (PyHIaMEHTAILHBIX IIOHSTHH KakK IIPOCTPAHCTBO
u BpeMs. Bpenenwme B cdepy pacCMOTpeHHs 2TOH TeOpHEeH TaKoro
IIOHATHSL KaK II0JIe, OIPEJIENINI0 €e OTHOIIEHHe K IpobjieMaM (PU3HKH
B H3YYEHHH 3JIEKTPOMArHUTHBIX M T'paBUTAIlMOHHBIX sBjaeHuil. He
Oyny 3Hech HOAPOOHO OIHKCHIBATh IIOJIOXKEHHs ITOM 3aMedaTeSIbHOH
TEeOpHH, IIPUBENY OJUH IIPUMEp, H3HAYaIbHO IIOCIYXKHUBIIMHA TOJTYKOM
K €€ CO3JIaHHIO.

B cBoe Bpems Bo3HHKIIA Hjesl H3MEPHUTh CKOPOCTh PaclpOCTPaHEHHS
3JIEKTPOMArHUTHON BOJIHBI, UMeeTCsI B BHAY CBeToBoro Jy4da. Ilpu
9TOM HCIOJIH30BAJICS JBHKYIIMHACSI HCTOYHHMK H3Iy4deHus. I[IpoBenenubie
TIIaTeIbHble U3MepeHusl II0Ka3aJli, YTO CKOPOCTh PAaCIPOCTPAHEHHs 3TOH
BOJIHBI HE 3aBHCHT OT CKOPOCTH IlepeMellleHHs HCTOYHHKA II0J00HOIr0
usnydenusi. OOBSICHUTH TOT HaOJOgaeMbli (eHOMeH HHKaKHMH
MeXaHHM3MaMH B3auMOJIeNCTBUN He ynanock. [lonbitaeMcs pazoOpaThcs B
9TOM SIBJIEHMH C IIO3UIUH OIIHCAHHBIX BBIIIE B3aHMOCBS3EH.

Kak MBI TOJBKO YTO BBIICHHJIH, H3Iy4daTesIMH CBETOBOI'O JIyya
ObLIM aJIPOHBI, HaXOINHecs B COCTaBe BellecTBa. Bo Bpems cBoero
JIBHZKEHHST aJipOH, BIlepenu ce0s, co3gaeT o00JIaCTh C IIOBBINIEHHOH
IIOTHOCTHI0O m-yacTuil. Ho yBennuenne uX KOHIEHTPAIUH IIPUBEIET

K YMEHBIIECHUIO IUIOTHOCTH W-4acTull. YTO B CBOI Ouepedpb IPHUBEIET
K YMEHBIIEHHID CKOPOCTH PaclIpoCTpaHEHHs 3JIeKTPOMArHUTHOH
BOJIHBI II0 XOJay JBHXKeHHS ajapoHa. C IIPOTHBOIIOJIOXKHOH CTOPOHBI
curyamusi obpatHas. M 4dem OGoJibllle CKOPOCTh JBMZKEHHs] YaCTHIII,
TeM OoJibllIasl IUIOTHOCTb YACTHUI[ 10 XOAYy JBHKEHHS, U TE€M MeHbIIIe
CKOPOCTh PACIpPOCTPaHEHHUs 23JIeKTPOMArHUTHOH BOJIHBI Ha 3TOM
y4yacTke. M ecim MBI U3MepHM CKOPOCTDH JBHKEHHS 3JI€KTPOMArHUTHOM
BOJIHBI, Ha JIOCTaTOYHOM yJaJeHHH OT JABHXKYIIEHCS 4YacTHIlbl, TO 3Ta
CKOPOCTh OyaeT Hen3MeHHa.

To ecThb, CKOPOCTh PacHpPOCTPAHEHUs SJIEKTPOMArHUTHON BOJIHBI,
H3JIydaeMoHN JBHXKYIUMCS aJIpOHOM, He 3aBHCHT OT CKOPOCTH €ro
IepeMeleHus. 9T0 U IOITBEPXKIAeT OIMHCAHHBIA SKCIEePHMEHT.

31ech Ha0 OTMETUTH €lll€é HEKOTOPBIE BBIBOJBI U3 TOH JK€ TEOPHH.
N3 omnmcanHOro sBjIeHHsS IIOCTOSHCTBA CKOPOCTH PacHpOCTpaHeHHs
3JIEKTPOMAarHUTHOM BOJIHBI ClIeyeT OCHOBOIIOJIAralIlUi BBIBOJ OOIIEH



Vith incogrita CEH L

Teopun OTHOCHTEILHOCTH - O CYIIECTBOBAHHH IIpejela CKOPOCTH
nepeaBUKeHHsT o0beKTa. Takue BBIBOALI OLIIH IOATBEPKIEHEI
IPaKTHYECKHMH HCCIEJOBAHUIMH IPH pa3roHax 3JIeMeHTapHBLIX
yacTUIl Ha yckopureiasax. IIpm mocremeHHON HaKayke SHEPrUSIMHU
YCKOPSIEMBIX YaCTHI[ HUX CKOPOCThL BHAyalle IOJYHHSIETCS 3aKOHaM
KJIACCHYECKON MeXaHHKH. 3aTeM HacTyllaeT pe3Koe 3aMejJIeHHe pocTa
eé ckopocTH. M mpuOIMKasCh K CKOPOCTSIM, CPaBHHMBIM CO CKOPOCTBIO
pacIpoCTpPaHEeHUs] SJIEKTPOMArHUTHOH BOJIHBEI, IPHPOCT CKOPOCTEN
pPa3roHseMON YaCTHIBI, IPH JOCTHKHMBLIX SHEPIHsX, IIPaKTHUYECKH
npekpamaercsd. To ecTh I 4YacTHI[ BEIeCTBa CKOPOCTb, C KOTOPOH
pPacIpoCTPaHsIeTcs 3JeKTPOMAarHUTHAs BOJIHA, OKasalach IPAaKTHYECKH
HenocTkuMoi. M3 sroro mocrynara Teopust OTHOCHTENILHOCTH JejIaeT
BLIBOJLI O CBOWMCTBaxX IIPOCTPAHCTBEHHO-BPEMEHHOIO KOHTHHYyMa.
Takumu XapaKTEpPHBIMH CBOHCTBAMH SBJIIETCS 3aMeJIeHHEe TeMIla
BPEMEHH H YMEHLIIEHHe JIMHEAHBIX pa3MepPoOB TeJl JBIKYIMXCSI Ha
IpeIeNbHBIX CKOPOoCTsX. Takylo IpeaesbHyI0 CKOPOCTh 0003Ha4YanT [c],
Ha3bIBAEMYIO DPEISITHBHCTCKOH IOCTOSHHOH. COBEpIIeHHO OYEeBHIHLIM
ABIIIETC TOT (aKT, YTO 2Ta IIOCTOSHHAsS COOTBETCTBYET CKOPOCTH
B3aUMOJIEACTBHs II0JIST SJIEKTPHYECKOro B3amMojencTsuss. To ecth 310

(akTHYECKH CKOPOCTHh TepenBukeHns: W-dyactuil. [lostomy BeIBOIBI U3
Teopurn OTHOCHTEIIBHOCTH OOBSCHIIOTCS BeChbMa IIPOCTO.

Ecmu tesio coctouT U3 mojig, TO OHO HHUKAK HEe CMOXKET JBHIaThCs
ObICTpee, YeM COCTaBJIIoIIHe 3Toro Iojsi. Eciau MBI mombiTaeMcs
yBeJIUYHBaTh CKOPOCTh aToMa, TO HACTYIIUT TaKOM MOMEHT, KorIya
YacTHUIbI, KOTOpble OH IoIVIolaeT, He OYAyT ycleBaTh 3a €ro
nepeMeneHneM. A IIpH OTPBIBE €ro OT 3TOro IOJsI, OH IIPEKPaTHT
cBoe cyniectBoBanne. M pes3koe Bo3pacTaHHe 3HEPreTHYECKOTO
HMIIYJIbCA, YCKOPSIOIIET'0 YAaCTHILY, JBHKYIIYIOCSI CO CKOPOCTHIO OJIM3KOH
K CBETOBOH, IOJATBEPXKIAET CYIIECTBOBAHHE IIPOLIECCOB HEIPEPLIBHOI'O
IIOIVIOIIEHHsI MEHBIINX YaCTHIL.

Tak ke W Teuenne BpeMeHH. Ecim paccMaTpuBaTh 3TOT IIPOIECC
Kak IIOIVIOIIEHHEe MEHBIINX BHXPEH, IOHITHO, YTO B 3TOM ClIydae
TeMII TaKoI'o IIOIVIOIIEHHsI CyliecTBeHHO 3amemurcs. Ilpu Tom ke
OTphIBE 3TOT OOMEHHBIM IIPOIECC BOBCe IpekpaTurcid. Bce stu
BBIBOJIbI B3STHl M3 peajbHO HAOJII0JaeMbIX OIILITOB, IIOJTBEPKIAIOIIUX
3Ty BEJHUKOJIENHYI0 TEOPHIO.

Ho 3pmech cpasy xke BoO3HHKaeT BONPOC, KaK OBITh C JAPYTUMH
nosiMi?  COBEpIIEHHO OYEBHJHO, YTO PEJIITHUBHCTCKAs ITOCTOSHHAs
SIBIISIETCS TAaKOBOH TOJIBKO JJI B3aUMOJIEHCTBHH 2TOTI'0 KOHKPETHOI'O
nmoJisi. B pgamHOM ciy4yae paccMaTpuBaeTcsl TOJBKO OJHO IIojie -
3JIEKTPOMAarHuTHOEe, HMelollee HMEHHO TaKyl0 CKOPOCTh Iepeaayu



D Kolanenko A.A.

Puc. 75 Takoii "yBumen"' namy Bcenenmnyw pamuoreneckon "Peaukr', nmpuHHMaBIIU
MHKPOBOJIHOBOE (POHOBOE H3JIyUeHHe HAa BOJIHE 8 MM.

CBoeoOpa3HOl TOYKOW OTCYeTa COBPEMEHHOIO JTrama 3Bojonua BceieHHoW cuwraercst
Bonbmon B3pbiB. K mogo6HOMYy BhIBOMY mpuiiel amepukanckuii pusuk ['eopruii 'amoB, KoTopbIit
NPeIOKWI 3Ty TUIOTE3y, HbIHE IHPOKO H3BECTHYI0 MO Ha3BaHueM 'ropsiyern’ Bcemxennom.
Yuenple yCTAHOBHWIHM, 4YTO COOBITHE, ChII'DaBIlle€ PEMIAIINYI0 POJib, MPOU30NLIO mpuMepHo 20
MIPA. JIeT Ha3aa. Tak yTBepKJaercsi, Yr0 B MOMEHT BpeMeHH, OJM3KHIA K HadalbHOMY, BCS
marepusi Beenennoii, umest remneparypy B 10°'K u mwiornocers 10 r/cm®, 3anMMaia CKPpOMHBII
o0beM, pasMepoM ¢ HPOTOH. Jlajlee MepBUYHBIA OTHEHHBIH IIAp HAyal PACIIHPSTHCS: CHa4Yaila
OBICTPO, TIOTOM ropa3ao MejieHHee. lanpHelmasi 3BOIOIMSI, €1Ba JU HE IO-CEKyH/IHO, ONHCAHA
coBpeMeHHON Haykom. OmnucbIBaercss Bce, Kpome, IOXKaIyi, HanOo/iee HHTEPECHOI0 HAYAIHHOIO
Jrama, Korja BemecTBo BceleHHOW ObLIO COOpPaHO B TOYKY, HMEHYEMYIO ''CHHIY/ISIPDHOCTBHIO".
Hemn3BecTHo, 4TO mpeacTraB/sLia cO0OM 3Ta TOYKA, HOO OCHOBHBIE 3aKOHBI HPHUPO/AbI, KOTOPBHIMH
MBI MOJIB3YE€MCSI, B TOM YHCJ/IE M BaKHEWIINEe MPOCTPAHCTBEHHO-BPEMEHHBbIE COOTHOIIEHUsI, HUKAK
HEe MOTIyT OBbITh CHPABENIMBHI MPH Te€X 3KCTPEMAIBHBIX YCIOBHSIX, YTO MPHUCYIIH CHHIYJISIPHOCTH.
B 31011 - 0Cc000i1 - TOYKE TEPSIOT CMBLICT Jaxke Takue (hyHIaMeHTAIbHbIe MOHSITHsI, KaK "paHblie”
u "moszxke", "mpuunHA" U "ciieacrBue’...

B 5T0 Bpemsi mepBUYHBIH OTHEHHBIN map OB BCe ele Hempo3padeH s
3JIEKTPOMATHUTHOIO M3JIyYeHHUsI - ¢ HAM 4YacCTUIhl HAXOJWIHNCh B TEILUIOBOM paBHoBecuu. [laBnenne
(POTOHHOTO ra3a B MIHOBEHHE OKa pa3pyliaio JIio00il 00pa30BaBIIHICA CIYCTOK BelecTBa. B cBoro
o4yepeapb, CBOOOMHBIE JIEKTPOHBI C MX CBOMCTBOM pacceuBarh H3JIydeHHe "yaepKuBaan' (DOTOHBI
BHYTPH OTHEHHOro mapa. Jlums yepe3 mmwuinoH jger nocie Bonbmoro B3peiBa, Korjga TeMmneparypa
sroro mapa ynaina Hizke 4000 K, Ha cBer sIBWIHCH mepBble aTOMbI BOJIOPO/A.

IIpooKasi OCThIBAaTh, BEMIECTBO MOJ JEHCTBHEM CHJI TPABHTAIMHA MOHEMHOIY CTAJIO
coOHparbCcsi B CIYCTKH H CKOIUIEHHsI, OOpasysl 3apojpllid Oyaylnux rajdakTuk. HWanydenume, B
MOMEHT OTpPbhIBA OT BelIeCTBa, KaK Obl "3ameyamieno' HavYalbHble HEOIHOPOIHOCTH B CTPYKType
pasBuBaromieiici Bcenennon. W3amepsisi pacnpeeieHrne 2TOro H3jIydeHdsi Ha HebGecHom cdepe,
"apxeoyioTH KocMoca' MOJyYalT peayafiiyl0 BO3MOXKHOCTH 3alISIHYTh B JAJIEKOe MPOILIoe
Bcenennoii. Kpome TOro, mo aHu3OoTPONMHON PAaTHOSIPKOCTHON KApTHHE 3TON0 PEIHKTOBOro hoHa
MOXKHO ONpPEJeINTh: KaK NMPOUCXOJWIO Pa3BHTHE MEPBHYHOIO OTHEHHOIO mIapa.

IIpeacraBineHHasi 37ech KapTHHa pacnpefeieHHsi YPOBHS PEJIMKTOBOIO (hoHa mosydyeHa ¢
nomomipio pagaoreiieckona "Pemukr', yecranosiensoro Ha 6opry UC3 "[Ipornos". Pesyabrarsr 21010
KOCMHYECKOI0 IKCIEepPHMEHTA, IMOyYHBIIEr0 Takoe ke Ha3Banue "Perukr', mociie o0paboTKi Ha
KOMITbIOTEpPE MPECTABIEHbI B BHUJIE€ TAKOHN IBETOSIPKOCTHONM KapTHHBI.

B3auMojieicTBun. Jj1si mosiel 6ojiee BBLICOKOI'O IIOpsJIKa, HalpuMep,
I0JII CHJILHOT'O B3aUMOJENHCTBHs, 3TH CKOPOCTH OYyIyT HaMHOIO
Boilie. WM HCHONB3ysd HX MOXKHO IIepefaBaTh B3aHMOJEHCTBHSI CO
CKOPOCTSIMH, KOTOpble HaM ceHyac IpeJCTaBUThL BeChbMa CIIOKHO. A
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KakKyde HeOXHJAaHHOCTH IIPHHECYT HaM HeHW3BeCTHbIe CEerojHs I10JId,
HEBO3MOXKHO JaxKe IPEeIIOIOXKHUTb.

Emé pa3 ormedy ouH U3 MOMEHTOB B pa3HOUTEeHHH Ha3BaHub. Kak
yKe OTMedajoCh IIPH aHaJIu3e JuarpaMMbl MHpPa, BO BCEX IpPeIbIIyIIuX
pacCyXJIeHHUAX IPUMEHsSeTCs Ha3BaHHe - II0Jie 3JIEKTPHYECKOT0
B3auMojiericTeus. llejlb npuUMeHeHHsT TaKOIo Ha3BaHMUS IIOYEPKHYTH
IIEPBHYHOCTH 9TOI'0 B3aHMOJIEHCTBHUS. A MarHUTHBLIA BEKTOD ITOI0 IIOJIS
IOSIBJIIETCS IIPH JIBHKEHHH CTPYKTYpP, ero cocrapiomux. U To, yro
Mbl Ha3bIBAEM MArHUTHBIM IIOJIEM - 9TO BTOPHYHOE B3aHMMOJIEHCTBUE,
pealbHO IPOSBIIAIONIEeCss B TakKuX CTpyKrypax. IlosToMy B maHHOM
KOHKDPETHOM CJIydae MOXKeM IIPHMEHSITh Ha3BaHHE AJIEKTPOMAarHUTHOE
moJie. BrojHe ouYeBHIHO, YTO H2TO sBJIeHHe OyaeT HaOI0IaThCS
U IIpU IlepeMellleHHHd COCTaBJISIKIHUX CTPYKTYP APYruUx IIOJIeH.
Bronne B03MOXHO Korjga-HHOYyab OYAyT OOHApyXkeHbl H TaKHe
CHJIOBBIE€ B3aHUMOJIEHCTBHS.

CoBpemeHHas: (pU3HKa IBITAETCI KAaKHM-TO 00pa30oM OOHApYKHTh
CyIleCTBOBAHHE TI'PABUTAIMOHHBIX BOJH, TeM CaMBbIM J0Ka3aThb
(pU3HYECKYI0 pealbHOCThL 3Toro moJid. K coxajaeHHuio, BBIBOJALI H3
IIpejjiaraeMoro OoObSICHEHHsT BeChbMa MaJloyTelluTellbHbl. MBI Hiem
He B TOH cTopoHe. MEBI IpITaeMCs €ro 3aperHcTpPHpPOBaTh Kak
mnmoje Oojiee OBICTPOE, 4YeM ASJIeKTpHYeCKoe, a OHO JIOJZKHO OBIThb
HaMHOIro MeJjieHHee. Mbl HajgeeMcsi OOHApPyKHTL HMIYJILC Oojee
MOIIHBIA, YeM 3JIEKTPOMArHUTHBIA, a OH OyJeT coBceM cila0bIM. Takke
pymiaTcs HalM HajJeXabl H3 00JacTH (aHTaCTHYECKHX pPacCKa3oB,
0 CO3JaHuHd 9JKpaHOB OT rpaButanud. CoBepHIEHHO SCHO, YTO U3
JIOCTYIIHBIX HaM YaCTHI[ CO3/1aTh TaKyl 3allldTy HEBO3MOXKHO. ITO
JIa’Ke IIPUHIUINAIBHO HETOCTHKHMO.

Temepr mnomeITaeMcss OCMBICIIHTH CYIIECTBOBAaHHE peajIbHOT'O
oObeKTa CeIpMOIo 3BeHa W3 3TOH auarpaMMmbl. Kak ObLIO OIHCaHO B
NpeIbIIyIIUX IVIaBax, 9TH YaCTHUIBI 00Pa3yloTCsa U3 3BE3] U HAXOJATCI B
IIEHTPaxX T'aJaKTHK. ITOMY KOCMHUYECKOMY OOBEKTY II0Ka HEeT Ha3BaHU,
HO Oyjylye OTKPBITHA B KOCMOJIOTHU IIO3BOJISIT 3TO CJIeJIaTh.

Hrak, 3T0oT OrpoMHBIA BHXPH JOJIKEH IIOTJIONIATh 3BE3JIhI,
3axBaThlBaeMble UM B CBOH CIHpPaJbHbIE pyKaBa. IJTO SBIIEHHE MBI
Ha0JII0JlaéM BOOYHIO, IIOSTOMY OIIMCHIBAID €r0 KaK peaJibHbIN IPOIeCC.
CrnemoBarelbHO, 000JI0YKA HOBOH YaCTHIBI COCTOUT M3 aTOMOB, a JIsd
IIOJIJIEP:KAHUSI  CBOEro CyIIeCTBOBaHHsl OyjeT HHTEHCHBHO BTSATHBATh
aJpPOHLI. ITO U €CTh TOT IEKTPOHHLIA BeTep, KOTOPLIA PErHCTPHPYETCS
B pykaBax Hamen lamakTuku. M ecim molie rpaBUTAIMOHHOTO
B3aUMOJIENCTBHS IIOJJIePKMBaeT CYyIeCTBOBaHHE 3Be3Jlbl, TO 3Ta
YyacTHIla OKpYyzKeHa II0jleM B3auMOJeHCTBHsI, KOTOpoe o00pa3yioT
anpounl. To ecTh TaM, KyjJa yCTpPeEMIIIETCS 3Be3Jia, T'PaBHTAIMs yXKe He
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HUrpaeT IVIaBEHCTBYWOIIEH poid. B nelicTBHe BCTYIIAIOT JAPYTHE IIOJ, O
KOTOPBIX MBI IIOKA HHYEro He 3HaeM. TakK Kak IOBEPXHOCTb YaCTHIIBI
COCTOHT H3 aTOMOB, TeMIilepaTypa €€ JoJDKHAa ObITh CpaBHUTEJIBHO
Hebosbmon. Ilo KpaliHelt Mepe, JaMala3oH TeMIepaTyp, ITO3BOJISIONIUN
CyIlleCTBOBaTh aTOMaM.

O pasmepax 3Toro o0pa3oBaHUsI, CETOJHS HHYErO OIpeaeIeHHOIO
y3HaTh HeBO3MOxXHO. CoBpeMeHHas HayKa TOJbBKO IOJoILIa K
HCCIIeJOBaHUI0 IMOJOOHLIX 00BbeKTOB. Ho 31ech ciaenyer yudecThb
elé M TOIpPaBKH Ha H3MeHeHHe I'eOMeTPHUH IIPOCTPaHCTBA BOJIH3U
O0JIBIIUX Macc, npeackaspiBaeMoro Oomen Teopuelnt OTHOCHTEIHLHOCTH.
ITosTroMy 0 pasmepax NOJ00HBIX OOBEKTOB, C HANIUX IIO3UIUHA
CYJIUTh HEBO3MOKHO.

Bcé 510 cnencTBHusg, BHITEKAOIHE H3 aHAIN3a IIOCTPOEHHOM
quarpaMMebl. Cefyac uH(pOpMAaIH 06 3TOM OOLEKTe CIHIIKOM Majlo, HO
TOYHO H3BECTHO OJHO, 3Ta 4YacTula OyjaeT 00pa30oBBIBATLCI H3 3BE3I.
N obGparum cBoum B30phl Ha HeO0O U MOCMOTPHM, KyJa YCTPEMJISTIOTCS
3Bé31pl. K 1enTpy ramaktuku. M Ttam, U TOJIbKO Tam OyaeT oOpa3oBaHa
oTa vactuna. i1 Hamen IIaHeTHONM CHCTeMBI 3T0 OyJeT Ipolece
IrI00aIbHEIX KOCMHYECKHX MaciiTaboB. Takue KaTakIM3MbI Bps JIH
MePeKUBYT YYACTHHUKH 3TUX COOBITHH.

He stoT 5IM mponecc JpeBHHE HA3LIBAJIA AIOKAIHMIICHC?

B sToM ciiyuae He mpejgcraBiisieT 0COOOH CIIOKHOCTH BBIYHCIIHTH
NPpUOIU3UTEJILHYIO 1Ty TAaKOI'0 COOBITHS, 3Hasi CKOPOCTHU IepeIBUKEHNH
KOCMHYECKHX 00heKTOB. KoHeuHo, U 3Jiech BO3MOKHBI JIBa BapHaHTa.
IlepBoIf, Korya COJIHIIE IIPHOJIU3UTCS Ha JOCTATOYHO OJIM3KOE PACCTOSHHE
K IIeHTpy, U OyJeT HeNOoCPeICTBEHHO Yy4acTBOBaTh B 00pa30BaHUU
HOBOM dactuilbl. M BTOpOH, Korfla IUIOTHOCTh B II€HTpPE JIOCTUTHET
KPUTHYECKON paHblle, yeM Tyfa mnopomner ColHIe.

Kak 5T0 HE meyajbHO, HO BO BTOPOM CJIydae, BCE 3TO MPOH30HIET
HAMHOI'O paHbIIIE.

Takue mporecchl, poxXiaeHHe 3BE3[ H JajbHelllee o0pa3oBaHHE
CIEIYIONHX YaCTHUIl, IPOUCXOIIT MoCTosIHHO. Ha oKpanHax rajakTuk, u3
CKOIUIEHHH ra3a o0pa3yloTcs 3BE3JIpl. 3aTeM BOKPYT HEKOTOPHIX U3 HHX,
00pa3yloTcsl IIaHeTHble cHCTeMbl. M BCE 3TO HEIpPEpPHIBHO JIBHZKETCS
K IIEHTPY BpalleHHs 3TOro orpomMHoro Buxps. Iloaromy dem Oimxke K
IIEHTPY TaJlaKTUKH, TeM CcTapiie 3BE3Jbl M HX IIaHETHble CHCTEMBI.
To ecrth, BCE, yTO MBI peajbHO HaOMIOHaeM B 0e30peXKHBIX IIPOCTOPaAx
KOCMOCa, MOXKeT OBbITb HCTOJKOBAaHO HE€ B II0JIb3y CYIIECTBYIONIEH
TeopuH boJpmoro B3phIBa.

Bce cnemcTBus W BBIBOALI, IpPeJCTaBlIseMble 3JeCh Kak
BBITEKAIONFE U3 MPEIbIIYIIEro aHa/In3a OKpyzKalouleld Hac (PU3HYeCKOn
pealbHOCTH, HUKAK He OIIPOBEPraloT CYIIECTBYIOIIHE TEOPHH Pa3BUTHS
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KaK OTJIEeJIbHBIX MHPOBBIX CTPYKTYpP, TaK H Bcell BcejlenHon. Bcé 3t0
IOBOPHT TOJLKO O TOM, YTO IIOKa MBI He 3HaeM TeX TIJI00aIbHBIX
3aKOHOB, KOTOpBIE YIPaBJSIOT MHPOM. BroilHe B0O3MOXKHO, YTO B
OJKaniiee BpeMsl OHH OyIyT CHHTE3HPOBAaHBI pPa3yMOM 4YeJIOBEKa H3
Pa3sHOPEUHUBBLIX OOPBLIBOYHLIX CBEIEHHH, KOTOpPhIE YYEHBLIE IOJIyYaloT
B CBOHX V3KO OTpacleBhIX JabopaTopusx. Kak 3To oTpa3urcs Ha
BCEM MHPOBO33PEHHH 4YeJIOBEKa, CeHdac TPYAHO IIPEIIOI0KHUTh.
Camoe peanapHOE OTHOIIEHHE OyHeT - €CJId MBI IIOAMEM CBOE MeCTO
B stoi Kusau. Iloatomy, IpojosKkas aHAJIM3HPOBATh IIOJIYYEHHYIO
JUarpaMMy, BCE XKe mompoOyeM emé pa3 B3IVIIHyTh Ha CBOE MECTO B
oOIIen Ieny MHPOBBIX CTPYKTYp. O6GpaTHMCs CHOBa K 3TOH CTPaHHOMN
CpeJHeN BETBH JIHArPaMMBbL.

IIpn o6memM aHajn3e auarpaMMbl, IIEPBOE B YEM yOeXKIaeMCs 3TO
TO, YTO MpoIecC 3apoxiaeHus ZKU3HH He MOXKeT OBITh CIIyYalHBIM.
Bcs HexxmBasi mpmpoja, KaKk Mbl €€ Ha3bIBaeM, YCTPOEHA TaK, YTOOBI
9TOT 3JTall IOCTPOEHHH YCIEIIHO 3aBepHimicsa. M KOHEYHOH IIeJIbio
CYIECTBOBAHHUSI BEIIECTBEHHON MHPOBOHM CyOCTaHIIMH SIBJIIETCS 3ajada
o6pa3oBarh 2Kus3ub. BroiHe odeBHIHO, YTO MOMOOGHBIA IyTh Pa3BHTHI
JKU3HEHHBIX CTPYKTYpP IpPENoIpeNeIéH KaKHMH-TO Oojiee OOIHUMHU
3aKOHAaMH CyllecTBoBaHHs Mupa. Celyac MbI CJIHIIKOM Majo 3HaeM
00 3THX 3BOIIOIMOHHBIX IIPOIECCAX, YTOOBI JeJlaTh KaKHe-TO BBHIBOJIBI.
Ho, paxe omnmpasch Ha Hall MH3EPHBIA OIBIT OOIIEHHUS C 3THM
MHPOM, ITOHHMAEeM, YTO TBOPEHHUS ITOJOOHON CIIOKHOCTH HE BO3HHKAIOT
CIyYaWHBIM OO0bEeIUHEHHEM 4YacTHI[ M MOJIeKysd B 'TémioMm 6Gaccerine'
HEePBUYHBIX BOA. JJs 3TOro MOJXKHBI OBITh IPEXYCMOTPEHBI
ompejeléHHble MeXaHH3Mbl pealin3alii TaKHX IIPOIECCOB, C
HOCIeAYIONUM OTOOPOM HeYAAaYHbIX 35K3EMILISIPOB, TO, YTO MBI
Ha3bIBaeM 3BojioIMen. To ecTh JOJDKHA CyHmECTBOBAaTh IVIOOAIbHAs
IIporpaMMa pasBHTHS BCEro MHpa B II€JIOM, KaK €IUHOH CHCTEMHEI,
HEeIpPePhIBHO MEHSIONIENCS M CoBepuieHCTBYIomencs. CIIMIIKOM MHOTO
IIapaMeTPOB B 3TOH CHCTEME IPOSBISIIOT TEHIEHIHI0 K H3MEHEHHSM
HMEHHO B HAIpaBJIE€HHSIX, KOTOPble B KOHEYHOM pe3yJIbTaTe IMPUBELYT
K CO3JIaHHI0 €IUHOr0 3alpPOrPaMMHPOBAHHOrO pe3yiabrarta. Ho KaxKmupIin
OTJIENIBHBIN IIapaMeTp Pa3BHBAETCS CaMOCTOSTENIEHO, H He 00513aTeNIbHO
OymeT JBHUraThCsI TOJBKO II0 IYyTH JOCTHUXKEHHS KOHEYHOH I[eJIH.
Takne MaccuBBI IepeMEHHBIX JAHHBIX HE MOTYT CaMH YBSI3bIBATHCS
CIy4yaniHbIM o6Gpa3oM. B 3ToM ciIyyae JOJDKHBI CyHIIECTBOBATH €IUHBbIE
MHPOBBLIE 3aKOHBI 3BOJIIOIUH POXKIAOINUXCSI CTPYKTYpP, H TOJIHKO
cobmioiasi KOTophle, MPUIEM K KOHEYHOH IeNHn. 10 ecTh, COBEPIIEHHO
He JIOCTaTOYHO 3allyCTHTh MeXaHHu3Mbl cosnaione 2Kusub. Jlaxke
€ClId JIONMyCTUTh TaKyld MBICIb, YTO OHA 3apoguiach CIOHTAaHHO B
"rémaom Gaccerne', BCIO MOCTIENYIONYIO IENIOYKY Pa3BHTHS HEOOXOIHMO
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KOHTPOJIUPOBATh HAa BCeX 3Tanax TBOpeHHs. JIo/KHEI 6yayT 00pa30BaThCs
TaKde B3aUMOCBI3H MeEXJY Pa3BHBAIOIUMHUCI CTPYKTYPaMH, YTOOBI
KaXJIpIH 2JIEMEHT COBEPHIEHCTBOBAJICSI B COIVIACHH CO BCEMH H, B TO
JKe BpeMs, o0masi Ieab ObLla JOCTUTHYTA.

Ho ecou sT0 Tak, To Torjga KOHEYHOH IEIbI0 CYIIEeCTBOBAHHUS
BCEro OKpyzXKamollero Hac MarepuanbHoro wmmupa ssisiercas MbBICIIb.
HMeHHO B TOM IOHMMaHHU €€, KaK OHA BBeJleHa B jguarpaMmy. MEBICTb
Kak peajibHas (pu3nuecKas BeJIMYHHA, UMeoIlas YPOBEeHb, HalpaBJIEHHE
U CKOPOCTbH pacrpocTpaHeHus. ToJapKo Takyoo (PU3HYECKYI0 CyOCTaHIUI0
s TOJIpa3yMeBalo IIOJ IPOJYKTOM IKHU3HENESITEILbHOCTH 3JI€MEHTOB
cpenHenn BeTBH. CIIOCOOHOCTH HEXKXHBOI'O BelleCcTBa IIpeBpalaThCs
B JXHBO€, 4Yepe3 KOMOHHAIUH OO0beIHHSIOIMXCS MOJEKYJN, 3TO,
0e3yclioBHO, ¢eHOMeH Hamrero mupa. Ho Bo3HHKaoImas B JajbHEHIIeM
CIIOCOOHOCTH T€X XK€ MOJIEKYJ, OObeTUHUBIINXCSI B MO3T, MBICIHTH, 9TO
BOOOIIle YHHKAJILHBIA ClIydyall Bo Bcel mpupoje. M 31mech oaHO3HAYHO
IIPOCMAaTPHBAETCs IieJIeHalpaBlIeHHOe Pa3BHTHE IOJO0OHBIX O0beIMHEHUH
JIOCTUTAIOIUX OJHOH IEJIH - 3apPOJUTh MBICIb.

Emgé pas mocmorpuM Ha 21y '"nmenouky 2Kuszuu'.

Haun6onee HHTPHUIYIOIMM MOMEHTOM 3apOXKJ€HHsS XKHBOT'O
BellecTBa SBJIIeTCS Hadajlo ero obpa3oBaHus. Jla, HaM H3BECTHHI
HEXHBbIE BeIEeCTBa, KOTOPHIE 3aJIOKEHLI B OCHOBY KH3HEHHBIX
CTPYKTYpP - yIjiepoj H Boja. MBI C JIOCTOBEPHOH TOYHOCTHIO MOXKEM
IIPOMOJIETTUPOBATh BCEBO3MOXKHBIE COYETAHHS XHUMHYECKHX 3JIEMEHTOB
U TIpeJcKa3aTh Oydylpe HX CBOHCTBA. MBI CMOXKeM BeChMa YCIIEIIHO
pacmudpoBBEIBATh CIOXHEHIIHE IIPOCTPAHCTBEHHBIE CTPYKTYPHI H
II0 CBOEMY YCMOTDPEHHI0O H3MEHITh HX KoMOuHamuu. Hackojbko
pa3HooOpa3ne TaKHX COeIWHEHHH HCCIeJ0BaHO, CKa3aTh TPYIHO,
HO CO BpEeMeH AaJIXHMHKOB H JI0 CEroJHSIIHero JIHsJ H3y4YeHHe
9THX IIPOIECCOB IIpojoiikaeTcs. TeM He MeHee, Mbl CUYHTAEM,
YTO0 XHMHYECKHE IIPOIECCHl, IMPOHUCXOJINHMEe Ha HaYaJbHLIX JTalax
IIPOSIBIIEHHS JKHU3HEHHBLIX CTPYKTYp, HaM HM3BECTHHI C JOCTATOYHOM
TOYHOCTHIO. A BOT JajibHelIlee O0beUHEHHEe HEXHBBLIX 3JIEMEHTOB B
HEKOTOpPbIE CTPYKTYPHI, KOTOpBLIE IIOYEMY-TO 00JIaJaloT COBEPUIEHHO
OTJHYHTEJILHEIMH CBOHWCTBAaMH, YIIOPHO YCKOJIb3aeT OT Hallero
ocMbiciieHns. To ecTh B 9TOH IeNH Pa3BUTHS MaTE€PUATILHBIX CTPYKTYP
MIPOHUCXOIUT HeKoTopoe '"dTo-T0", 1mocjae KOoToporo BCE o6pa3soBaHHOE
pasjiesieTcss Ha JBa Kjacca - HEeXXHBOE H JKHBOE. JTO KaK HEKOTOPBIH
0appep: MO OJHY CTOPOHY HEXHBOE, a C JPYI'OH CTOPOHBI - IKHBOE.
K coxaneHnnio, Bce TNONBITKH HHCTPYMEHTAJILHO YIIOBHTH 3TOT IIOPOT
He IPUBOIT K yclexXy. 30Ha Iiepexojia ocraercs 'terra incognita'.
B maTon raBe yxkKe OINMCHIBAIHNCH HEKOTOPBIE HCCJIEIOBAHHS 3TOrO
SIBJIEHUsI, BLIIBUBIINE YHHKAJILHOE CBOHCTBO JKHBOI'O BeIECTBa -
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ero xupajabHocTh. HecMoTps Ha INpakKTHYECKH PaBHYI BO3MOIKHOCTH
HCIIOJIL30BaHusI I CBOMX IIOCTPOEHHH - KaK JIEBBIX, TaK M IIPaBBIX
MOJIEKYJI HEXHMBOIO BellecTBa, KH3Hb YIOPHO CTPOHUTCSI TOJIBKO H3
OJIHOI'O THIIA TaKHMX 00pa30BaHHUM.

B mocnennee BpeMs cpegd YYEHBIX 3aHHMAIOIIUXCS MPOOJIeMaMu
npoucxoxaenus Ku3Hu yTBepAWIOCh MHEHHE O CaMOIIPOU3BOJILHOM HJIH
CIIOHTAHHOM BO3HHKHOBEHHH 3TOro spjieHus. M Takas CIIOHTaHHOCTH
IIPOSIBIIIETCS] B CaMOM HayaJlbHOM MoMeHTe. To ecTh NepBOHadaIbHOE
BO3HHKHOBEHHE pacTBopa IJId 00pa30BaHUsS XKH3HEHHBIX CTPYKTYP
0COOBIX COMHEHHH He BbI3bIBaeT. Takue BelecTBa OOHApyKEHLI U B
KOCMHYECKHX IIPOCTOpax, 06 2TOM yKe OIHCBHIBAJIIOCh B IIPEIbIIYINIHUX
r1aBax. BoT TOIbLKO Takue pacTBOPHI BCerja I0Iy4valoTcsl PaBHOBECHBIMH,
Win obpasyeTcs palleMuyeckas cpeja C OJUHAKOBLIM KOJHYECTBOM
JIEBBIX H IpaBBIX MoOJeKyJl. Ho B Takol cpeme camopeIuIuKaIus
HeBO3MOXKHA. M BOT 37ech HaAcTymaeT caMblli OTBETCTBEHHBLIH MOMEHT
1epexojia - HapylleHHe CHMMETPHYHOCTH 00pa30BaBIIEHCSl CpEJIbI.
Bor 5T0 HapymeHHe CHMMETPHH MNPeIOHOJOTHYECKON Cpejbl -
rmepexoy, OT palleMHYeCKOHN K XHpPaJbHO YHCTOH - COBepIIaeTcs B
CHJIy CIyYaHHBIX OOCTOSITEILCTB. A Jajibllle HAYMHAIOT Pa3BHBATHCS
Takhe COOBITHS, KOTOPble IIPOCTO HE MOTIYT He IOPOJUThL KHBOE
BemecTBo. OIHUM H3 BEPOSITHBIX YCJIOBHH TaKOI'o Ilepexoja SBIIIeTCS
HaJIMYHe oIlpejelIeHHbIX TeMIlepaTyp, 4To caMo 110 ce0e BbI3bIBaeT
sIBJIEHHE acCOIMaTo00pa30BaHMS MOJIEKYJ OJHOM XHpaJlbHOCTH. MeHHO
TaKOM HEepaBHOBECHBIH (ha30BLIH IIepexo] 00eCleyr BO3HHKHOBEHHE
BaXXHeEHIIero cBoHCTBa XKHUBOro. Ho Kakume Hu3 JBYX 3epKajlbHBIX
H30MEPOB OCTaHYTCS B pacTBope - omnpeneiaur ciaydai. Ilosromy u
BLIBOJI O CIIOHTAaHHOM 3apOXKJIEHHH KHBOIo. A yxXke 0T (PU3HYECKHX
XapaKTePUCTHK Cpejibl (INIOTHOCTH OPraHHYECKUX MOJIEKYII, XapaKTepPHOH
SHEPIHH HMX B3aHMOJEHCTBHS, TeMIIEPaTypel H T.1.) OyJIeT 3aBHCETb,
Pa3BUBAThCSI TAKHM CTPYKTypaM WM HeT.

OT0 BCE I HAC IMOKa HENOCTHXKHMOE TaWHCTBO IIPHPOJHI,
IOPOXKJIaoliee BCEBO3MOXKHBIE TOMBICIIBI M (paHTazuu. Ho He 3aBHCHMO
OT HAalllUX BO3MOXKHOCTEH B OOBEKTHBHOM OCMBICIIEHHH TAKHUX IIPOOJIeM,
pa3BUTHE KHU3HEHHBIX CTPYKTYPY IO CpeJHEeH BeTBHU JHarpaMMbl
yCIIeIHO mnpojoKaercs. M ecim 3BoOIMOHHOE pa3BuTHE KHU3HH
IIOJOILI0 K TAKOMYy MOMEHTY, KOrjla €€ e CTPYKTYPbl IBITAIOTCA eé
II03HATh - 3HAYMUT, 0O0Illee HalpaB/ieHHe COO0JI0IaeTcs.

Ecimu npussars 3a Havamo 2KHM3HH 3TOT YCIOBHBIH Oapbep,
BO3HHUKAKIIUHA CJIy4aHHbBIM 00pa3oM, TO JaJibHEHIIHe IIPOJIBHUXKEHHS
Pa3BHUBAINUXCSI KH3HEHHBIX CTPYKTYP, K JOCTHXEHHI0 KOHEeYHOH
IeJId, H3y4YeHbl 0ojiee JOCKOHAIbHO. XOTSI OCTalTCS HEKOTOphIe
HesICHbIE MOMEHTBI, CaM MEXaHH3M pPas3BUTHUsI HCCJIEJ0BaH HAaCTOJLKO,
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YTO MOKEM IIPOCIeIUTh II0C/Ie0BaTeIbHOCTh 3TOr0 Ipolecca. K3
BCEr0 MHOIroo0pasusl HaydaJbHBIX CTPYKTYp HamOojiee J0CTOBepHBIE
CBeJleHHs] HAaKOIIJIeHbl O COoCTaBe MU Ha3HAaYeHHHU MOJIEeKYJIb
ne3okcupubonykiaenHoBon kKuciaorel - JIHK. He yray6assace B
paccMoTpeHHe jeTajedl BceX MPOMEXYTOUYHBIX CTPYKTYP, HaXOJSIIUXCS
II0 paccMaTpuBaeMon auarpamMme Mexnay Mojekyiaon u JIHK, mozxno
C TIOJIHOH YBEPEHHOCTBHI0 I'OBOPUTH 00 2TOH MOJIEKyjle, KaK O Hadajie
ctpykryp 2Kuznu. HMmeHHO C BO3HHKHOBEHHEM 3TOW CTPYKTYPBI
HOSIBJIIETCS CBOMCTBO CaMOBOCIPOHU3BENeHUs, OTJHYallee XKHUBOE
BelecTBO. Takoe CBOHCTBO CTaj0 BO3MOXKHO, KOIJia IOSBHJICS
' 4 B | HocuTellb NIl XpaHeHus Hu
nepejgayu IO HACIEICTBY
HHpoOpMaUH O CTPOEHHH
H pPa3sBUTHH OPraHH3MOB.
Jl;ist aTOro mpupoja cosjalia
OPUTHHAJIBHYIO CTPYKTYpPY -
JIB€ MOJIEKYJIIpHble HHUTH,
COEeJIMHEHHBIE MeXKIy COO00H
1 CKpyYEeHHbIE€ B CIIHPAJIBHYIO
KOHCTPYKIHIO.

Cama MoJieKkyJla-HUTh
COCTOUT M3 MHOTHX ThICIY
HYKJIEOTHIOB, KaXXJIbIH U3
KOTODPBIX COJIEPKHUT 1O
Puc. 76  Crpoenne momexyas! JTHK. MOJIEKYJIE caxapa

Cerognsa 3T0 CJIOKHOe OOpa3oBaHHE OCTAETCS (,[Le30KCI/IpI/1603a) , a4 TaKXe
00BEKTOM MPUCTATHHOIO BHUMAHMSI YY€HBIX. JTOT CHUMOK (1) oc (b aTHYIO rpynny n

HHTEPECEeH TeM, YTO BIIEPBbI€ BBIMOJHEH C "JKHBOW'

Monekyasl. OH cgenaH ¢ momompio ckarupyomero OJTHO H3 a30THCTHIX
TYHHEJILHOTO MUKPOCKOIIA, KOTOPBIH He Tpelyer CI0XKHOA o CcHOBaHUI. A30THCTBIX
00paboTKH OO0BEKTOB - BBICYNIHBaHHsI, HaNbLICHHE - .
TOHKOI'O CJIOsI MeTalla, BaKyyMMHPOBaHHUsI, OITOMY OCHOBAaHHM M3BECTHO 4€TbIPE:

crpykrypa JIHK He mpereprnena GoJbIIAX H3MEHEHHH H aJIeHUH (A) , I'VaHUuH (r) R
HykneoTuasl B IEeIOYKY
MeXJy COOOH COEIMHSIOT caxapa. A30THCTBIE OCHOBAaHHS 3aIlIeTaioT
9TH IENOYKH B JBOHHYI0 crupaib. [Ipuuém agennH ogHoM 'CTHIKyeTcs'
TOJILKO C THMHHOM Jpyrori (A-T), a ryaHHH - TOJBKO C IUTO3HHOM
(I-II). 9Tu pgBe NHOJIHMMEpPHBIE IIENH, 3aKPYYeHHbIE B JIBOHHYIO
CIIHpallb, IPEACTABIISIIOT CJI0XKHYIO IIPOCTPAHCTBEHHYIO CTPYKTYDY,
OKPY2KEHHYI0 MoJIeKyJaMH Bojbl. BOKpyr Kaxmgol TakKoH MOJIEKYJIbI
cymecTByeT Kak Obl BojsgHas 'pyOamka'. Takum o6pasom JIHK
(OYHKIIMOHUPYIOT B BOJHOH Cpefe W cTabHiu3anus Wid (QHKcaIps HX
IIPOCTPAHCTBEHHBIX CTPYKTYP OOYCJIOBJIEHA B3aHMHBIM PaCIOJIOKEHHEM
MOJIEKYJI BOJbI B OHOIIOJTUMEPOB.
Korna kiieTke mpUXOIUT BpeMsl AeIUTHCI (CaMOBOCIIPOU3BOIUTHCS),
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"Kocuuky" JIHK pacmneraior crnenmaiabHble (epMEHTH, a 3aTeM
Ha KaXJO0H HHTH C IIOMOINBIO JAPYrHX (EePMEHTOB II0 IIPaBHIY
KOMIIJIEMEHTApPHOCTH cobOupaercs pomnojHsomas eé ngo 1nenon JIHK
Jpyras HHATb, 00pas3ys ycronuuBble cBsi3u (A-T, I-ID).

B pesynbprate J0CTPOHMKH BO3HHUKAIOT JIBE€ HIEHTHYHBIE MOJIEKYJIBI
JJHK, omma ocraercs B 'marepuHCKoH" KjeTkKe, a jpyras - B
"mouepuent". Tak NIPOHUCXOIUT MPOIECC CaMOPEIUTHKAIUH, JIeXKaNluh
B OCHOBE pas3BUTHS M (PYHKIMOHHPOBAaHHS Jio60ro opranmsma. U
KOMIIJIEMEHTAPHOCTh HIPaeT 3JIeCh KIIOYEBYIO POJIb.

OcHOBY 3apoXjJeHHs KaK OTJeJIbHOH KJIeTKH, TaK H
BCEro opraHu3Ma B I[eJIOM, COCTaBJsgeT IIPOIeCC Ha3bIBaeMBbIi
ouocuHTe30M. A wHHpOpMAaIHs, 3aJI0KE€HHass B CTPYKTYpax MOJIEKYJI
JI€30KCUPHUOOHYKJIENHOBLIX H PHOYHYKJIEHHOBBIX KHCJIOT, KakK pa3s
U yIpaBjsgeT IPOH3BOJICTBOM BCEX COCTABISIONHMX IPOIYKTOB
onocuaTe3a. OCHOBY TaKHMX BEIIECTB COCTaBIIIeT OEJIOK, HUCIIOJIL3yeMbIR
B JajJbHEHIIEM KaK CTPOHTEILHLIA MaTepHall.

HaunGomee cloXHBIE W3 H3BECTHBIX B IIPHPOJE OPraHU3MOB -
YyeJIOBEYECKHH - HCIOJIb3yeT mopsjaka 50 THIC. pa3IuyHbIX OelkoB. Bces
HacJIeJICTBeHHas: MH(opMaIysl O IPOU3BOJCTBE B JIAHHOH KJIETKE TOI'0
WIN Jpyroro 6ejka xpaHutcs U nepegaercs Mmojiekyinamu JIHK u PHK.
Haxopsmuecs: B sipe Kietku MoJiekyissl JIHK nepenaior B nuTomiasMmy
yepe3 PHK, Ha3zbiBaeMble MaTpUYHBIMH HIH HH(POPMAIIHOHHLIMH,
OIpeeIEHHbIA KOJ| 3allycka MeXaHu3Ma cuHTe3a. Jlaiee B 3TOT
nmpolecc BKIoyamoTcs TpaHcnoptHele PHK, mocraBisgs matepuan
JUIsS CHHTEe3a - aMHHOKHCIOTHL. Takum o06pa3oM KOMOHHAIMOHHAs
II0CJIEOBATEJILBHOCTL PA3JIMYHBIX aMHUHOKHUCJIOT, MX Bcero u3BecTHO 20,
U CO3JaéT NepBOHAYAJILHLIE CTPYKTYPHI OEJIKOB.

Cam MexaHHU3M COOpPKH OIIPeNeIEHHON I10C/Ie0BaTEILHOCTH
peaqn3oBaH Ha pubOCOoMaxX, HaxXOINUXCI B IwWToIrIasMme. Kaxmas
pubocoMa - 3TO CJIOXKHAsI IPOCTPAHCTBEHHAs CTPYKTypa, COCTaBJIEHHAs
u3 pubocomHonn PHK u cnemumanpHoro 6enka. Mexay STUMH JBYMsI
CTPYKTYpaMH HMeeTcCs IIejb, 4Yepe3 KOTOPYI IPOXOMAT MOJIEKYJIbI
Marpuynorn PHK. Takum o6pa3om - uHpOpMAIHS 0 CTPYKTYpPE U COCTaBe
CHHTe3UpyeMoro Marepuajia nepegaercs marpuunon PHK, a marepuan
g cuHTe3a jgocrabindgeTr TpancrnoptHas PHK. Takoe crpourtenbcTBo Ha
KJIETOYHOM YPOBHE HJIET 3a CUET pacllellyIeHHs ITHIH, HO HUCIIOIL3yeMble
AMHUHOKHUCJIOTH JIOJKHBI IIPOHATH CTagui0 aKTuUBH3anuu. Jj1s1 3TOoro
UCIIOJIB3YETCSI SHEPrus XHUMHYECKOH CBSI3H MeX]Iy aMHHOKHCJIOTHBIM
ocratkoM Hu TpaHcnoptHon PHK.

CuHTe3 O0eJKOBON CTPYKTYPHI OCYIIECTBIISIETCI PHOOCOMOH,
JBIKyIIEHcS BRoJib uHPopMmanuonHon PHK, u cuwrwhiBaomen c Heé
uHpopmarmo. Tak mar 3a maroM OyJgeT CTPOHTLCSI 3Ta CTPYKTypa
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U3 OIpefeléHHON HYKJIEOTHJIHON II0OCIed0BaTEILHOCTH, pPa30HTOH
Ha Tpumiaerhl. HadanbHbpIH MOMEHT C HCIOJL30BaHHEM OJHOM,
CTPOT'0 OIpedesIéHHOM, aMHHOKHCJIOTHI 3alloXKeH B T'e€HeTHYeCKOoH
IIOCJEe0BaTEeIbHOCTH CUYHThIBaeMoro kKoga. OT MOOJYy4YEeHHOTO
NeHEeTHYECKOI'0 KOJa 3aBHCHUT KaKOHW OyleT KJeTKa M BeCh OpPraHH3M.
Cunre3 Oyer JJINTCI IOKa PHOOCOMa He BCTPETHT TPHILIET-IIYCTHIIIKY,
KOTOPBIA CJIYKUT CHTHAJIOM OKOHYAHHS 3TOr0 IIpoIecca.

dakTHYECKH TaKOH MeXaHH3M OHOCHHTe3a MaTrepHana s
CTPOHUTEJILCTBA JKHUBOH CTPYKTYPHl Ha YPOBHE KJIIETKH HCIOJIL3yeT
SHEPIUI0 XMMHYECKHX CBs3€H H aMHHOKHCJIOTHI, IIOCTaBJIsSIEMbIE C
IHUIIEH, H Te€HEeTHYECKYI0 HH(GOPMAIHIO, IOJIyYaeMyl0 OT POIUTEIHCKHUX
MoJiekyJ. IlomyuuBmasics MojieKyja OelKa B BHJE ITOJIHIENTHIHON
IIEIIH CBOPAvYHBaeTCsd B CIOXHYIO IIPOCTPAHCTBEHHYIO CTPYKTYDY.
CoBpeMeHHbIE MeTOIbl HaOMIOJEHHH II03BOJIIOT JU(p(epeHInpoBaTh
9TH CTagud IPOU3BOJCTBA OEIKOB. XOTS caM IIPOIIECC CBOpPAuYHMBaHUS
MOJIMIIENTHIHON IeMd B OEIKOBYI0O MOJIEKYIY, OCTaéTcs OJHOH U3
3arajgiok TBopeHus 2Ku3HH.

Takum o6Gpa3oM, pasHLIMH COYETAHHSIMH YepeayIoNXcs YeThIpex
OCHOBAHHH - 'YaHHHOM, aJeHHHOM, THMHHOM U IIUTO3HHOM, KOTUPYIOTCS
BCe JajJbHEHIIHe IPOIeCChl COTBOpPeHHs Iieoro oprammsma. B JIHK
3aKoqHMpoBaHa Jullb HHPopMamuss 00 aMHHOKHCIOTHOM COCTaBe
0€eJIKOB, OYepeIHOCTH H HHTEHCHBHOCTH HX CcHHTe3a. Ho orT Tpex
9THX (aKTOPOB 3aBUCUT CyjAbOa KIETKH - IOTHOHYTH €H WIIH
BBIXKHUTh, CTaTh KJIETKOHM HEPBHOM CHCTEMbl HJIH COEJUHHUTEILHON
TKaHA. IJTHM IyTEM (QOPMHPYIOTCS OpradHbl, M TKaHH, H3 KOTOPBIX
OHH cocTosAT. Tak mnocTemeHHO, KJIeTKa 3a KJIETKOH, CTPOHTCS
IIeJIBIF KHUBOH OpPraHU3M.

C »sTOoro MoMeHTa Ha NIyTH pa3BUTHA JKH3HH IOSBISIETCS
BO3MOZKHOCTh Ilepeayd reHeTHuyeckon wuHHpopMarwmu. IIpociexuBas
3TOT IPOIECC OT HHMBMIMX OPraHH3MOB, He HMMEIMX 0(OPMIEHHOIO
sjpa, TaK Ha3bIBaeMble IIPOTOKAPHOTHI, MOXKEM BHJETh, KaK 3TH
IpocTelIe 3axBaThiBaloT Kycouku uyxon JIHK (rpancdopmarus),
HCIIOJIL3YsI UX KaK IoJlydaeMbIl Koj. MHorma reHeTHYecKHd MaTepual
IIEPEHOCHUTCSI OT OakTepun K OaKTepHH BHPYCAMH, TaKOH IIPOIECC
Ha3bIBAETCSI TPAHCAYKIMS. Takue IPUMUTHBHLIE (POPMBI IIE€PETACOBKH
(pekomOunamun) JIHK y BpICHIHMX, sIepHBIX OPraHU3MOB, Ha3bIBAEMBIX
S9YKapHOTBI, BBHITECHSIOTCS IIOJIOBBIM IIPOIIECCOM, KOIVIA KJIETKH-TaMeThbl
CIIUBAIOTCs, o0pa3ys HOBOE s/IpO, B KOTOPOM IIOJIOBHHA I'E€HETHYECKOI'0
MaTepHalla OT MaTepH, IOJIOBHHA - OT OTIA.

Tak mocreneHHo, MOALIMAsICh IO CpeJHEHd BETBH JHArPaMMBI,
MBIl TOJOIIJIM K PacCMOTPEHHIO IIPOIEeCCOB o0Opa3oBaHUs
MepBHYHLIX "KUpHIUYHKOB' opranusMma - KJIeTKH. Bce panpHenmnme
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VCIIOKHEHHUS JKU3HEHHBIX
CTPYKTYP OCHOBBIBAIOTCS Ha
HCIIOJIL30BAaHUN TAKHUX IEePBUYHBIX
o6pa3oBaHuii. Hekoroprnie
1000)705 00000081 CTPYKTYPHOT'O
CTPOEHUsI TaKux o0pa30oBaHHUH
OBIJIM ONHCaHBI B TJjaBe O
2Ku3Hn, cellyac HECKOJIBKO CIIOB
0 (PYHKIMH KJIETKH.

IIpexxme Bcero, HEOOXOTUMO
OTMETHUTH OT'POMHYIO CJIOKHOCTH
IIPOIECCOB, IIPOTEKAIIUX B
€€ BHYTPEHHHX CTPYKTypax.
XuMuyeckue peaxIyy,
IOJIJIEPXKUBAIOIIYE IEeITETLHOCTD,
3aTparuBaioT BCe BellecTBa
COCTaBJIIONUE €IUHYI0 CHCTEMY.
H xoopauHaIys 3THX IPOIECCOB,
IPaKTHYECKHU MNPOTEKAIIHUX
napajuielibHo, TpedyeT
yCTaHOBJIeHHE HEKOTOPBIX
00paTHBIX CBs3el, 00beIUHIONX
BCE 3TO B CaMOCTOSITEJbHO Puc. 77 Ha cHuMke apoxckeBble I'DHOKH.
(PYHKIMOHHUPYIOIUHA KOMILIEKC.

TTOMHMO XHMHYECKUX IIPOLIECCOB, o CAHOKICIONmbIe emle Xie pacrems, HO Ve

pHuHA. a 9TOM CHHMKe, CIeJJaHHOM C
(l)epMeHTaIII’II/I, Tpeﬁye’[‘cﬂ €II[€ MOMOMBI0 PACTPOBOIO IEKTPOHHOIO MHKPOCKONA,
HEIOCPEJICTBEHHOE, TAK CKA3aTh g Poi0 BIUHO, KA ADOAGKEBLIC KICTIH MOMKYIOTC.

OpHa Kierka 3a CBOI JKH3Hb MOXKET [IaTh [0
MeXaHHn4YeCKoe, oOecrmeyeHHue 30-40 mouek. Cneapl OTIOYKOBAHHUS OCTAITCA

9TOH jgesaTenbHOCTH. Kak ;‘Z‘H;‘H":ﬂ ‘?wa‘;g‘;mc‘l‘:;’;ﬁ‘;m’m 1 ecre nponece
paHee YIOMHHAJIOChH: JIOCTaBKa

IIUTATEIbHBIX BEIECTB, UX BHYTPEHHEE IlepeMellleHHe, HaKOIUIEHHe H
BhIjleNieHHe. 3Jiech XK€ Pa3BHBAIOTCS IIPOIECCHI Pa3MHOXKEHHS, TO €CTh
JleJIeHAsT KJIeTKH. IJTO BCE TO, YeM MBI HajeliieM JKHBOH OPraHH3M.
Kpome 3T0ro yxke Ha 3THX CTaIusIX OPraHU3aIlldHd Mbl MOXKEM HaOJIoIaTh
HEKOTOpPhIE PEaKIMH IPUCIOCOOIEHHS] K H3MEHEHHI0 BHEIIHEH CpeJIbl.
XoTs 37€eCh OHH BBIPAXKAIOTCS B H3MEHEHHSIX BHYTPEHHHUX CTPYKTYD,
BCE K€ 3TO 3JIEMEHTHI IPUCIIOCOOIIEMOCTH.

IlosTomy B paccmarpuBaemon 1ernouyke KW3HH HAcTyIaeT TaKon
MOMEHT, KOTjJa MOXKHO pacCMaTpHBaTh ouyepeaHoe 00pa30oBaHHE KaK
OpraHusM, XOTsI 3TO BCEro oOJiHa KjeTKa. Takue OJHOKJIETOYHbIE
OpraHu3MbI 110 CBOMM (DYHKIHSIM JIOBOJIBHO OJIN3KH K MHOT'OKJIETOYHBIM.
N cHoBa opHO3HauHOW nudQepeHIrayy, JaXke Ha TaKHe YCIOBHbIE
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Puc. 78 Y HCTOKOB HOBOWH

KA3HA.

Ha cHumKke, caejlaHHOM
c MOMOIIHIO pacTpoBoro
2JEeKTPOHHOTO MHKPOCKOIA,
- MOMEHT OIUIOJOTBOPEHHS
sainekjgerku. HeckolbKo coT
MUJJIHOHOB CHEPMAaTO30HI0B
KOHKYPHUPYIOT 3a JOoCTyn K
sAfleKJIeTke, HO Ha NOyTH K
neaa ruoHyr 90%, a NPOHUKHYTH
nojx 000JIOYKY ymaeTrcs JHIIb
ogHOMY. 3amaceHHHIMH B T'OJIOBKE
depMeHTaMH OH mNepeBapUBaeT
YYACTOK O00O0YKH, NPOHEIbIBasI
B Hell OTBepCTHE, W NPOHHKAET
B Hero. Iluromnazma Ha 3TOM
yJacTrke o0pa3syer Tak Ha3bIBaeMbIi
BOCHPHHHMAKIUA OYropoxk,
KOTOPBIH KakK Obl 3ariaTbiBaeTr
TOJIOBKY CIIEPMaTO30H[a, a XBOCT HPH 3TOM orOpachkiBaercsi. Kak TOJBKO OHH CIIEpMaTO30H[
NPOHUK MOJ OOOJIOUKY, €€ CBOWCTBAa H3MEHSIOTCS TaKUM o00pa3oM, 4YTo OOJblIe HH OdH
KOHKYPEHT MOJ 000JI0YKY He IONajer.

KJIacChl, cJieJaTh HEBO3MOXHO. Bce 3TH TBoOpsIHe IIPOIECCH
IIPOTEKAIOT IUIABHO - BUIOU3MEHSsI BHYTPEHHIOI CTPYKTYPY, MOJIydaem
HOBOoe KauecTBo. Bcé 0Oollee yciaoxHSIOMAsACI paboTa BHYTPEHHErO
MeXaHHu3Ma TaKuxX o0pa3oBaHUM TpelyeT JOIIOJHUTEILHBIX HCTOYHHKOB
sHeprud. Eciinm ucnonn3yeMon Heprud XUMHYECKHX peakIUi XBaTajlo
4yToObl Oo0ecreuynTh paboTy OJHOH KJIEeTKH, TO B MHOI'OKJIETOYHBIX
oprasusmax IoTpe0oBajcs 0oJjiee MOIHBIN HCTOYHHUK, II0JJIePKUBAIOIIHII
(PYHKIIMOHUPOBAaHKHE BCE 0ojiee YCIOXKHIIONMXCS B3auMocBs3eln. Takum
HUCTOYHHKOM CTaJl IIporiecc (pOTOCHHTE3A.

IlocTeneHHO YCIIOXKHSSI CBOH CTPYKTYPBI, HAKAILUTHBas KOJIHYECTBO
COCTaBILMIIOIIMX KJIETOK, IIpHpoJa “H30o0pejia” clieldajbHble BellecTBa,
Ha3BaHHbIE XJIOPOILIACTHI, HAa OCHOBE KOTOPBIX CTaJl BO3MOXKEH

Puc. 79 9TOoMy 3apoabllly BCEro
HECKOJIbKO 4YacoB. M3 oaHON eIuHCTBEHHON
OILUIOJJOTBOPEHHON KJIETKH MOCTENEHHO Oyaer
pa3BHBAThCS IeJbIil opranu3Mm. byayr
dopmMupoBaThCs HEPBHBIE KJIETKH, KOCTH,
MBIl ¥ BCE OCTAIbHbIE TKAHH, U OPTaHbI
Tema. Kaxnasi Kilerka MOKphITa TyCTOH CETHIO
OTPOCTKOB - 3TO HUTH OedkoB. HX roioBKH
MOJIy4al0T HW3BHE CHTHAIBI, MU CHEILISIIOTCS
C TOJIOBKOW TaKoOro ke “BoJjiocka” apyrom
KieTkn. Yepe3 Kakoe-T0 BpeMsl TaKoe TBOPEHHE
pacnagercsi, MpeI0CTaBUB KJIETKAM BO3MOZKHOCTH
cBoOomgHO mepexaBurarbesa. Jlamee Oyayt
o0Opa3oBaHbl HOBbIE OOBEIMHEHHs, KOTOPHIE
OyayT CHoCOOCTBOBAaTh COETUHEHHI0 KIETOK B

OKOHYATEJIbHYI0 TKAHbe
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nanpHenmun nporpecc 2Ku3au. B menum XKH3HEHHBIX CTPYKTYP
MOSIBJIIIOTCS pacTeHHsl - TBOPEHHS CIOCOOHbIE HEIOCpPeICTBEHHO
yCBauBaTh YIVIEKHCJILIA a3 M IpeBpamarh ero B yrieBoasl. Hakomienue
VIVIEKUCJIOTHI B KJIeTKaX pPacTeHHH I03BOJISIET UM II0JIL30BaThCsl HAMHOI'O
OOJIBIIMMH 3HeprusiMu. Mcrmosap3oBaHue XJIOPOILIACTOB, IIPE0OPa3yIOIUX
SHEPrHi0 cBeToBOoro motoka CoJIHIIA H HAKOINIEHHYIO YIVIEKHCIIOTY,
IIO3BOJIJIO PacTeHHsIM CHHTE3HPOBATh OHOMACCy. ITO TO, YTO MBI
Ha3bIBAEM pPOCTOM, YTO II03BOJILJIO TAaKHM CTPYKTYypaM BKJIIOUHTH
MeXaHHU3MbI IIPUCIIOCA0IMBAEMOCTH U BHIOH3MEHEHHUSI.

JlanpHeHee yCIoXKHEHHEe XKHU3HEHHBIX CTPYKTYP HOTPe6OBaJIo
BBeJIEHHUS JIONOJIHUTEILHOI0 MeXaHH3Ma PeryJIupoBaHUs U CTa0HIN3allud
IIPOLIECCOB KH3HeesaTelbHOoCTH. HaunHaioT 00pa30BBIBATHCS TaKHe
KJIEeTKH, KOTOpble IIpHHUMAIT Ha cebs 2Tu (yHriuH. [locrenenHno
(OpMHpPYIOTCSI ILIEHTPHI YIPABIEHUS H KOOPJHHAIMH PaGOThI BCETO
coo0IecTBa KJIETOK. YCJIOKHEHHe opraHu3dMa TpebdyeT BCE OOJIBIINX
sHepruii. M mOSBISIIOTCS TIPOIECCH], BBICBOOOKIAIIIME SHEPIrUH IIPH
pacienjieHun OeJIKOB H JPYIruX IIPOJAYKTOB KH3HEJesITeJIbHOCTH
IpealIeCTBYIOIHNX KXKHU3HEHHBIX CTPYKTYp. To ecTh Ipeablayliue
CTPYKTYpbl KakK OBl IOArOTaBIMBAIOT II0YBY JJII SHEPreTU4ecKoro
CojJlepKaHus CTPYKTYp O0oJjiee BBICOKOI'O Kjlacca. Tak MOSBIISIOTCS
HEPBHBbIE KJIETKH U UX OObeJUHEHHE B CHUCTEMBI JIOKAJILHOI'O M OO0IIero
nenctus. [locrenenno (GopMHPYIOTCS OpPraHH3MbI Bce 0oJjiee CIIOKHOH
IIPOCTPAHCTBEHHON CTPYKTYPHI.

Takol IyTh pa3BUTHSI BCE YCIIOXKHSIIONMXCS JKU3HEHHBIX CTPYKTYP
TpebyeT U BCe YCJIOXKHSIIEr0CsS MexXaHn3Ma Iepeadd HacJieJCTBEHHON
uHpopmaimi. To ecTh, XKH3HbL KaXkJOro OpraHH3Ma B 3TOH IEIIOYKe
He HayuHaeTcs ¢ “Hylisl’. 3apoKIAoNHMICI OPraHu3M Ccpasy IoJIydaeT
olpejesIéHHbIH Ha0op IIporpamMM, MO3BOJISIOIMHA pPa3BOPAYUBaThLCS
IIpolleccaM CTPOUTENLCTBA MapajijiebHo. Tak Hambojiee CII0XKHBIA
YeJI0BeYeCKHH OPraHu3M B CBOe€M SMOPHOHAILHOM PAa3BUTHH Cpa3y ke
CTAHOBHUTCS Ha IIyTh CO3JIaHHS HMEHHO 4eJjIoOBeKa M He IIPOXOJIUT BCe
CTQIMM Pa3BUTHS H 3BOJIONUH ZKHU3HH OT KIIETKH, 4Yepe3 pacTeHHs,
KHUBOTHBIX M JI0 4YeJOBeKa.

Jliist 6ojtee OBICTPOH IPUCHOCAGIUBAEMOCTH 3BOJIIOIMOHUPYIOIHAX
OPraHu3MOB M TPAHC/LILIUHA K3 IOKOJEHHS B IIOKOJIEHHE BCE OOJIbIINX
MacCCHBOB HH(pOpPMaIMH IOSBJISIETCS JBa HOCHTENs, y4acCTBYIOIHe
B IIpoIleccaxXx pa3sMHoXeHHs. BriaouyaioTcs B paboTy BcE 0oliee
YCIIOXKHSIOUECS MeXaHHu3Mbl €CTEeCTBEHHOIo 0TOOpa HEeIPHUIOJHBIX
sneMeHTOB Xku3HH. IlapamiensHoe (opMHPOBaHHE LEHTPOB YIIPAaBIEHHS
CO3JIaéT HEPBHYI0 CHCTEMY, YTO B CBOI0 Ouepeb I0TpeboBaIo ellé
00JIBIIIETO YCIIOXKHEHHUSI BCEro OpraHu3ma.

JlanpHeMIee yCIIOXKHEHHE 3TOH CHCTEMbBI IIPUBEJI0 K CO3JIaHHIO
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Puc. 81 Ha cuuMke pa3pe3 rojioBbl YeIOBEKa,
CHEJIAaHHBIA C MOMOIIBI0 MO3WTPOHHO-3MHCCHOHHOIO
Tomorpada. (II9T)

Jlia Toro 49ro0bl yBHAETH PaboTy Mo3ra,
YeJIOBEKY BBOIT IVIIOKO3Y, MOTPEO/IsIEMYIO MPH €ro
HOPMAJIbHON pabore, HO OJUH U3 ATOMOB 3aMEHSIIOT
Ha pamuoakTuBHbli. Hanpumep, arom yriepopga
C'?2 zamensiercss Ha paguoakTuBubii C!'. Ilepmon
nmojiypacnajga BBOJMMBIX 3JIEMEHTOB OT JBYX [0
IBagUATH MHUHYT, MO3TOMY HHKAKOr0 BJIHSHHUSI
MHKPOJ03 PaJHOAKTHBHOCTH He HAaO0/II0Jaercs.
9TH BemecTBa HCIOYCKAKT MPOTOHBI, KOTOpPbIE
CTAJKHBasiICh C 3JJEeKTPOHAMH, JAaT cjabbie
BCIBIIIKA raMMa KBAaHTOB, KOTOPbIE PErHCTPHPYIOTCS
npuGopom. Bcmbiimek Oosbine Tam, rae OoJbIre
KPOBH, HACBIIIEHHON NIIOKO30H. A KPOBH OoJblIe
Ha TeX y4acTKax MO3ra, KOTopble B JaHHbIA MOMEHT
paGoTaroT - TaM PACIIHPSIOTCSI COCY/IbI.

Cam mo cebGe MO3r - 3TO PO30BATO-CEpPOE
BeleCTBO MApPOBUAHOW (opmMBbI, H3pe3aHHOe
0opo3gamMu pa3zauHoil KoHpurypamuu. Becem mm 00po3gaM M HU3BHIMHAM JaHbI COOCTBEHHBIE
Ha3BaHWsI, COCTABUBIIHE LEYI0 KapTy.

CoBpemeHHasi kKapra mo3ra mo ¢dopMe HamoMuHaer rpubd. ero “HoxkkKa” - camasi
JAPEeBHsAsI YacTh - MO3TOBOW CTBOJ (ero Has3pIBalT Takke “mo3r penrwiuii”). C HEM
CBSI3aHbl HAIIM HHCTHHKTHI, KOTOPHIMH OOJAJAIH elle NPeCMBIKAIIIHecs, OYeHb OTIAJIEHHbIe
NpeJKd YesIoBeKa.

TAKOI'0 OpraHu3Ma, KOTOPBLIA II0 CBOEH CJIOKHOCTH H Pa3HOOOpPa3HIo
HCIIOJIb3YEMBIX IIPOIECCOB CTAHOBHUTCS BEPIIMHOM BCEH IENOYKH
spojioriun  ZKusuu. [losiBjleHHe dYelloBeKa B TaKHUX YCIOXKHSIONIMXCS
Ipoleccax siBJIeHHe COBEpPIIEHHO He CiIydanHo. Bcs mpemimecTByoriast
ajleMeHTHas1 0as3a OblLla JHUNIb IIOJNOTOBKOH K 3apOXKIEHHIO 3TOr0
OpraHusMa.

H, kak crnencrBue Bcero myTH pa3BUTHs 2KH3HH, BOBHHKHOBEHHE
HEKOTOPON KHU3HEHHOH CTPYKTYPhl IPHHIUIIHAILHO OTJIHYAIIEeNnCs
OT BCeX MpealecTBYIUX, - 3TO0 MO3I. 3apoAMBIIUCh HA IIyTH
SBOJIOIIMOHHOT0 pa3BHTHs, IHpolecc AuddepeHNUANUUd KIETOK
II0 BBINOJIHIEMBIM (DYHKIHSIM, COTBOPHJ TakKylo CHelu(puuecKyio
KJIeTKy Kak HeHpoH. XOoTsl 3T0 o0pa3oBaHHE HCIOJIb3YeT BCE Te Ke
IIPUHIMUIIBL M TaKhe Xe XHUMHYeCKHe IIPOIeCChl, HO BBIIOJIHsIEMbIE
€0 (YHKIMH COBEPIIEHHO OTJIMYAIOTCSI OT BCETr0 CO3JaHHOI'0 paHee.
9TO COBEepIIEHHO CaMOCTOsITe/IbHas IIell0YKa Pa3BUTUS KHU3HEHHBIX
CTPYKTYpP, Pa3BHUBAIIASCI C HEKOTOPOr0 MOMEHTa IapajljiejIbHO
o0meMy XoJy IIpOJBHXKEHHs II0 2ToH Ilenouke. IlosiBiaenue Takon
CTPYKTYPbl B 9TOH IleNIM HApyllaeT BCIO IPEIIIeCTBYIONYI0 METOIHKY
IIOCTPOEHHUsI KHUBOI0 BelecTBa. MMeHHO MO3r MO3BOJIHI 4YeJIOBEKY
PE3K0 OTOPBAaThCS B Pa3BUTHUU OT KMBOTHOT'O MHpa. B Xoje 3BoJonuu
OT aBCTPAJIONUTEKa J0 TOMO CallieHC TOJIOBHOW MO3I YBEJIHYUJICA
B Tpu pasza. 3a nepuop ¢ 1860 mo 1940 rom cpegHuii BeC Mo3ra y
MYZKYHH IOBBICHICA ¢ 1372 mo 1424 rpaMmoB, a y KeHIWH - ¢ 1242
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mo 1265 rpamMmoB. Hu onuH dYenoBeyeCcKuHl opraH He pa3BHBAETCS
TaKAUMH TeMIIAMH. JHepreTHYeCKH 3TO Haubojlee HarpyxKeHHas 4acThb
YeJIoOBeUEeCKoro Ttena. Kaxnyio MHHYTY dYepe3 HEro IiepeKauynBaeTcs
npumepHo 0,7 gurpa KpoBH. [Ipm mo0pIx c6osx B paboTe opranu3Ma
MO3I' CHa0KaeTcs IIUTaHHEM B IepBylo odepefb. IlepepniB B cHaGKeHUH
KHCJIOPOJIOM HJIM TJIIOKO30H XOTs Obl Ha MHHYTY MPHBOJHUT K IIOTEpe
co3Hanus. IIpekpamenne KpoBoToKa Gojiee 4yeM Ha 8 MHHYT IPHBOIHUT
K OCTaHOBKE XKH3HEHHBIX IPOIIECCOB B 3TOM Oprase.

Becbma mo6onbiTHas JeTalb: BO BpeMs CHa MO3I HYXKIAaeTcs
B 0Oojlee MHTEHCHBHOM KpPOBOCHAOXKEHHH, 4YeM IIpd OOJPCTBOBAHUH.
Yuénble NPUXOIIT K MHEHHIO, YTO OOMEHHBIE IIPOIIECCHI B MO3re pas
B J€CITh IIPEBBLINAIOT HHTEHCHBHOCTh TAKHUX K€ B JIPYTHUX TKaHAX. Y
2TOr0 00pa30BaHUsl COBEPIIEHHO JIPyroe IHTaHHE - IOCTYIIAIIas KPOBb
oco6oro cocraBa. XOoTs BCe KJIETKH OpraHu3Ma pPOXKJIEHbI OT OJHOHN
€IMHCTBEHHON KJIETKH HJIEHTHYHLIMH IIPOIECCAMH, OOMEHHbIE PEaKIMd B
HEeHpPOHAX COBEPIIEHHO OTIIHYAIOTCI OT OCTAIBHBIX KJIETOK.

B npupope He cymecTByeT JBYX COBEPIIEHHO OJHMHAKOBBLIX
HeHpoHOB. B 3ToM KpoxoTHOM o6pa3oBanun (o6bem oxojio 0,001
Ky6. MM, a Bec - 0,00083 mmiamrpaMma) cCojepKarcs COTHH
TBHICAY XHMHYECKHX BEIIeCTB M TBHICIYH (DepMEeHTOB-KaTalnu3aToOpPOB,
HHUIUHPYIOIMX MHOXKECTBO OHOXHMHUYECKHX peaknui. B srTon
KiaeTke okoJio 20 muianuoHoB wmoJiekysnl PHK, koroprelie mnpu
HeOoOXOJMMOCTH MOTI'YT IPOAYIHpPOBaTh 0060 Habop us 100 000
HY2KHBIX HEHPOHY OEJIKOB.

Pa6ora 3TOoro oOrpoMHOro 1o CBO€H CJIO0KHOCTH 0OOpa30BaHHI
3aBUCUT OT (PYHKIIMOHHPOBAHHS COCTABILIIONIMX €ro HehdpoHoB. Kak
u Jwobag Jpyras KileTKa OpraHu3Ma, HEKOTOpble B3auMOJIEHCTBHUS
IepeganTcs 0T HeHpPOHAa K HEHPOHY C IMOMOIIBI0 Pa3IUYHbIX KOMOHHAIIH
XUMHYECKHX KOJo0B. IlepeHocumKaMu CHTHAJIOB SBJIIIOTCS BEIIECTBa
Ha3bIBaeMble MenuaTopbl. Cellyac M3BeCTHO OK0JI0O 40 TaKMX BeNIECTB.
Ho »T0, Tak cka3zarh, MeJJjIeHHbIE CIIOCOOBbI TPAHCISIIUH CHTHAJIOB.
CymiectByior u 6ojiee OBICTPble W MH(POPMATHBHBLIE CIIOCOOBI OOIIEHHS
HeripoHoB. OTKphITa TaK Ha3bIBaeMas »3JIeKTpHYecKass aKTHBHOCTD
Mmo3ra. OH sBisgercs HeOGOJbIIMM TIeHepaToOpoOM 3JEKTPHYECKHUX
HMIIYJIbCOB, €r'o MOIHOCThL OKo0Jo 25 BarT. Ho, BIIOJIHE BeposITHO,
4TO S5THM He HCYepIbIBaeTCs CIOCOOHOCTL Mo3ra o00pabaThiBaTh
uHpopMmaruio. CKOpPOCTH W MacCCHBBI 00paGOTKH IOCTyIalollein
HH(OPMAIMH IT0KA3bIBAI0T HAJIMYHE HEOIIO3HAHHBIX HAMH IIPOIECCOB,
KOTOpBIE II03BOJIIIOT paboTaTh TOMY YyAy IPHPOALI C OI'POMHBIMHU
cKopocTsaMH. JIJIsi Hac 3TO IOKa 3aKphITash KHHTa.

Celiyac sCHO OJJHO - MO3I' 3TO0 OPraHU3M CBEPXBBLICOKOI'O
IopsiIKa OpraHU3allid, CYIECTBYIOIUHA B 0ojlee IPOCTOM OpPraHu3Me.
Ero oprammsyomee Hayajlo, KaK H KOHTPOJb HHXKECTOSIETO
oprasHu3Ma, IoJYHHEeHbl eJUHOMY KEeCTKOMY VIIpaBlieHHIo. JlesTellbHOCTD
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5TOr0 OpraHa MOXKHO pacCMaTpHBaTh Ha TPEX YPOBHAX: KOHTPOJIb
HEPBHOH CHCTEMbI, IICUXO-3MOIIMOHAILHOE BJIUSHHE M MBICIHTEILHYIO
JIESITEJIbHOCTb.

Kaxnpli U3 3THX ypOBHEH TakKke MOXKHO IuddepeHnupoBaTh
Ha NOJAYPOBHH H TakK jajiee, HO CyTh B TOM, YTO OT pPabOThI 3TOI0
opraHa 3aBHCHT He TOJILKO XKH3Hb 4YejloBeKa, HO M JaJibHeHnmnias
SBOJIIOIKSI BCEHM IIOC/IeAyollel >KH3HEHHOHW IlenoYkHh. Ecin 1epBbld
U3 TIepevYHClIeHHbIX YPOBHEH [0JDKE€H pPacCMaTpHUBAThCd M H3y4aThCs
¢u3ukamMu u OHOJIOTaMH, CJIEIYIONMHA OHOJOTaMHd M IICHXOJIOT'aMH,
TO IOCJEeJIHHH - 2TO YyXKe JesATeJIbHOCTh Mo3ra B 00JIacTsIX He
TOJIBKO IICHXOJOI'MYECKHMX H COIHAJIBHLIX INIpo0jeM, HO H BOIPOCHI
¢dutocodckoro IiaHa.

HMeHHO MBICTUTENIBHYIO JeITeIbHOCTh MO3Tra MOXKHO pacCMaTpHBaTh
B TPEX HAIPaBJIEHUSIX: YMCTBEHHYIO JIeSITEIbHOCTh, Pa3yM M CIIOCOOHOCTH
regepupoBaTh Mpiciab. Tak WM HHaYe, BCe TPH pacCMaTpPUBAEMBIX
YPOBHS U TPH 3TUX HAIpPaBJIeHUs] B JIESITEILHOCTH MO3ra 00eCeYnBaloTCs
IIeJION CHCTEMOHN MO3IOBBIX CBs3eH, IlepeKphIBAIIMUX JPyr Jpyra.
B sTroM miaHe Heo6XOIMMO pacCMaTpHBaTh MO3I pa3jieJIeHHBIM Ha
YCJIOBHBbIE 30HBLI, OTBETCTBEHHbIE 3a TOT WM HHOHW BHJ JEITEJbHOCTH.
XoTs1 KaxkJasl Takasl 30Ha BBIIOJIHSIET OJHOBPEMEHHO U JIpyrue (pyHKIHH,
BCE Ke HaOIoJaeTcs] IMOCTOSHHAs 3aBHCHUMOCTD. TaKylo CHCTEMY MOXKHO
paccMaTpuBaTh KakK YCTAHOBJIEHHE XKECTKHX IIOCTOSHHBIX CBsI3€H, a
IIpY HEOOXOAHUMOCTH BKIIIOUAIOIIEH T'HOKHE IlepeMeHHbLIe CBS3H WU
3BeHbsl. B SKCTpPEeHHBIX CHTyalHsIx, Korja TpebdyeTcs MOOHIH3aIs
OTPOMHBIX PECYPCOB, BKIYAITCI MeXaHH3Mbl I1apaJljieJIbHbIX
CBsi3eH, IO3BOJIAIONME MO3TY CIpaBHTCI ¢ curyanumen. Bcé sto
JIA€T BO3MOXKHOCTH IIOJIHEE€ HCIIOJIb30BaTh OOBEM 3TOH CTPYKTYPHI
1 IIOBBICUTHb €r'o0 HaJIeKHOCTb.

PaccmaTpuBaeMmble CBOMCTBA MOXKHO OIpPEE/INTh KaK IIPOsIBIEHHE
JIMHAMHAYECKUX XapaKTePHUCTHK MO3Ta, TO €CTh BO3MOXKHOCTb BBIIIOJIHUTH
olpejieJIeHHbIe JIENCTBUS, HO KPOME 3TOI'0 MOXKEM BBIIEIUThL elé Hu
CTaTHYECKHEe €ro CBOHCTBA. JTO Te€ CIOCOOHOCTH MO3ra, KOTOpPbIe
MBI oOIlpejesiieM Kak IamsaTh. IIpuHITO cyuTaTh, YTO CYIIECTBYET
KPaTKOCPOYHass H JOJrOBpeMeHHas MmaMsiTh. B 3ToM cjlyyae MBI He
MOXKEM T'OBOPHTbL O JIEITEILHOCTH HIH TeYeHHH KaKHX-TO IIPOIECCOB.
IIpocTo MBI KOHCTaTHPyeM 3TO CBOMCTBO 3allOMHHATh.

IIpakTHYEeCKUMH HCCIeIOBaHUSIMH YCTAHOBJIEHO, YTO IIepBas
13 VIOMSHYTBIX JIesITeIbHOCTeH MO3ra, YMCTBEHHas, He 3aBHCHT OT
(pU3HYECKHX pa3MepoOB 2TOr0 CJIOXKHEHIIero MexaHu3ma. 1o ecTs,
U TeHHd W O6e3yMIlbl MOT'YT HMeETb OJIMHAKOBBI Bec Mo3ra. 4ro
KacaeTcs JpPYruxX CTOPOH [esITelIbHOCTH, II0Ka T'OBOPHUTH 00 3TOM
npexjaeBpeMeHHo. HMccinenoBanuss B 3THX 00JIACTIX COIIPSIZKEHBI
HEe TOJbKO C OI'POMHBIMH TPYJIHOCTSIMH TEXHHUYECKOI'0 XapakKTepa.
Benpr Takon coxXKHeHIIMHA MexXaHH3M paboTaeT, U BTOPraThCs B €ro
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JIesITeJIbBHOCTh HAaIlUMH TI'pyObIMH MeTojaMH He Oe3omacHo. Ho, u 3710
camMoe IJIaBHOE, CYIIECTBYIOT MOpPAJIbHble M 3THYECKHe OrpaHHYeHHs] Ha
MoI00HbIE HCCTIEIOBAHMS - BEIh 3TO yXKe 4YeJIOBeK!

IloaTroMy HHCTpPyMeHTaJbHblE H3YYEHHS ITOI0 CYIIEPCI0KHOI0
oobekra emé Buepegu. Celyac MOXKHO T'OBOPHTL TOJBKO 00
VHUKAQJIBbHOCTH STON XHU3HEHHOH CTPYKTyphl. Ho eé B3auMocCBsi3b
C oOlel Ienblo IpeamecTBYIONMX CTPYKTyp ZKu3HuH - 6eccropHa.
XoTs, paccMaTpuBasi ero (PYHKIMOHAILHOE Ha3HAdYeHHe, B PSIy OOUHX
CTPYKTYp KHM3HEHHOH IeIId, COBEPIIEHHO OYEeBHIHO - 3T0 00Opa30BaHHE
OTHOCHUTCS yXKe K COBEpUIeHHO JpPyroMy KJIACcCy XKHBOI'O BeIlecTBa.
To ectb, B Ipolecce 3BOJIIOIMOHHOIO Pa3BUTHUS KHBOE BeIECTBO
IIOPOJIAII0O HEKOTOPOe “CylepKHBoe” BEIIECTBO, KOTOPOE II0 CBOEMY
IpeIHa3HAYeHHI0 M BBINOJIHIEMBIM (YHKIMSIM CTOHT BBIIIE IIEPBOTO.
H nosromy Oymgem paccMarpuBaTh Mo3r KakK OJHY H3 COCTaBIISIOIIHX
IIOJIyYEeHHOH JuarpaMMbl, CYHTas €ro OCHOBHOH 4YaCcTHLEH B IeNu
XKHU3HEHHBIX CTPYKTYP.

IIpu paccMmoTpeHuu, B OJHOH H3 IPEeAbIAYIIUX, IJIaB BCeEH
CHCTEMBI, aHAJIHU3UPOBAJIOCH JBHKEHHE SHEPruid II0 COCTAaBJISIONUM
CTPYKTYpaM JuarpamMMbl. TaMm ke OBLIO IIOKa3aHO, YTO IEIOoYKa KH3HU
SHepreTHYecKd pasrpykeHa. To ecTh, eClIH YUYHTHIBAaTh MOIIHOCTH
IIOTOKA SHEPIrUM B HAPYXKHBIX 3BEHBbIX [JUarpaMMbl, TO B 3BEHBIX
ZKu3nu Takue JBHXKEHHS COBEPIIEHHO He3HauyHuTellbHbl. EcTecTBeHHO,
4TO 3TO OIpeJeNsieTCs He CTOJBKO CAMHMH IIOTOKAaMH, a, MpexXJe BCero,
KOJINYECTBOM MaTepHaIbHBIX CTPYKTYP, KOTOpPbIE OIPEHENSIOTCI Kak
xuBble. B o6nmx Bcemenckux macmrratax 3TO HAUTOXKHO Majias J0JIsd,
Ha KOTOPYI0 pPacXoJyeTcsi H COOTBETCTBYIOIIEE KOJHUYECTBO SHEPTHUH.
Celuac MOXKeM YTOYHHTL TaKOH IIPOIIECC HMCIIOJIb30BAHUS SHEPIHH,
OTHOCSIIMNCI K CpeJHEeH BeTBH JuarpaMMBbl.

Kak 5T0 H3710KeHO B MNpeIbIIyluX IVIaBax, (YHKIIMOHHPOBaHHE
BCeX COCTaBIMIONMX pPACCMaTpPHUBAEMOMN JHArpaMMbl IIOJJI€PKHUBAETCS
IPOIIECCAMU HEIPEPBIBHOT'O M IIOCTOSHHOIO OOMeHa HHXKECTOSIUMHA
CTPYKTypaMu. B KOHeYHOM wHTOre CylecTBOBaHHE BCEX YaCTHI]
MOJEePKUBAETCI JBUXKEHHEM N-YacTUI[. IDTH HCXOJHbIE BHUXPH,
IIOCTOSIHHO PEKOMOHMHHUPYsI, KaK Obl IepeIBUTalOTCs 110 3TUM CTPYKTYpPaM.
Touno Tak W paccMaTpuBaeMble 4YacTHIbI CpegHell BETBH COCTOST
A3 aTOMOB, 9JIEKTPOHOB M JAPYTHUX YaCTHIl, CyIIeCTBOBaHHE KOTOPHIX
ompeJelsieTcss TUMU XKe 1poreccaMu. [loaTromy, aHaJorudHbpIM 00pa3oM
MOXKeM pacCMaTpPHUBaTh KaK OCHOBY CYIIECTBOBAHHS XKH3HEHHBIX
CTPYKTYp - ABIXKeHHe BpeMmeHH. 9T0 OCHOBoONoJIarampliee IBHXKEHHE,
OT KOTOpPOro 0epyT CWIy BCe MOCIeayIole SHEPruH, HCIOJIb3yeMble
ZKu3npio. Ha pucyHke 310 OCHOBHOM IIOTOK.
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C o6pa3oBaHueM IIEPBOM YaCTHILI CPeIHEH BETBH - MOJIEKYJIbI
- HAYUHAIOT HCIOJIb30BAaThCS SHEPIrHH JBMXKEHHS THX YacTull. Mol
Ha3bIBaeM MPOSBJIEHHE TaKHX CBOHCTB TemjioTon. Yewm OGoJbmui
3amac TeILUIOThl B BelllecTBe, TeM HHTEHCHBHee JBHXEHHE €ero
MoJiekyJs. Tak Bce mocieayiomye >KH3HEeHHbIe CTPYKTYPhl HCIOJIB3YIOT
SHEPrui0 TEeIJIOBOI'0 JBIXKEHHsS MOJIEKYJ I IOJdepXKaHUus CBOHUX
¢yukimi. IlosToMy KHU3HEHHBIM CTPYKTYpaM CBOHCTBEHEH BIIOJIHE
ompeJielIeHHbIH IUana30H HCII0Ib30BaHus TeMnepatyp. Himke koToporo,
XKHU3HEHHbIEe IIPOLECChl IPeKpalanTcs H3-3a HENOJIBHXKHOCTH WIH
MajIol MOJBMXKHOCTH MOJIEKYJI, a BbIIle KOTOPOI'0 IPEKpamaioT CBOE
CyIlleCTBOBaHHE KHU3HEHHbIE CTPYKTYPHI.

O6pasoBanue KIETKH II03BOJIHIIO peaan30BaTh 0ojiee CJIOKHBIN
MexaHu3M '"moOwrun' sHeprum. HMcmonip3oBaHHE XHMHYECKOH SHEPruH
MOJIEKVIIIPHBIX CBsI3€H SBHJIOCH HOBBIM TOJYKOM K CO3JIaHHIO
CIEIYIOIMX CTPYKTYP. ITH IIPOIECCHl yXkKe IOAPOOHO OIHCHIBAJIUCH,
U IIOBTOPATHCSI HeT cMbIcia. Tak Kaxnas mocleayomas Ku3HeHHas
CTPYKTypa HayHHAeT HCIO0JIb30BaTh 2HEpPTHH 00Jiee BBICOKOT'O
nopsjaka, MoOXKHO TOBOPUTH O 0oJjiee TOHKHX H YCIOKHSIIONHAXCS
MexaHu3Max e€ noObiBaHus. M 4denoBek, Kak IEIbHBIA OHOJIOTUYECKUH
OpPraHM3M, HCIIOJIb3yeT HEKOTOphle 3Hepruu 6oJjiee TOHKOIO ILIaHa,
YyeM OKHCJIEeHHe H paclaj KHPOB H YIVIEBOAOB. A BepIIHHA BCEro
nocrTpoenus - Mo3r, HeCOMHEHHO [OJIZKEH HCII0JIb30BaTh elle
0oJiee BBICOKHE CTelleHH OpraHu3allid MHPOBBIX B3aHMOCBS3EN IS
reHepUpOBaHUs MBICIIH.

PaccmatpuBas BCIO 3Ty IENOYKY CO3[aHHs KHU3HEHHBIX CTPYKTYP
C TO3HIMH YHCTO MEXAaHMYECKOro HapallBaHHs HX KOJHYeCTBa,
TOYHO TaKKe KaK M C YaCTUIlAMH, IPHUXOIUM K BBIBOAY O JEeHCTBUU
3aKOHa CTyIlleH4YaToro oo6pasoBaHus. To ecTh, yBelHdyeHHEe YHCIIA
MOJIEKYJ1 MOopoxaaeT KieTkKy. CoelquHeHHe OIpPOMHOI0 4YHCiIa KJIIETOK -
IopoXKaaeT opraHu3M. BoT TOJIBKO JIERCTBYIOT B 3TOH Ienodke Ku3HU
JIOIIOJTHUTEJIbHbIE 3aKOHBI IIPHPOJLI, KOTOPHIX MBI He 3HaeM. Ho atm
3aKOHBI IO3BOJIIOT IPOCTOE KOJHMYECTBEHHOE 00pa3oBaHHE IIPEBPATHUTh
B HOBOE€ KayeCcTBO U cjejlaTh ero KHUBBIM. Bce 3TH 3aKOHOMEpPHOCTH
OyIyT KOIYIa-TO OTKPBITHI HamUMH y4éHbIMH. Ho yKe celiyac MOXKHO
cJellaTh BBIBOJ: IIPU 3TOM XOJ€ Pa3BUTH INOSBJIEHHE TAKOH CTPYKTYPbI
Kak Mo3r - Heus6exsHo. Ho, paccyzxkmas TakuMm o06pa3oM Jaliblie,
NpUAEM K BBIBOJY: oObeJHMHEHHE XKXHBOI'O BeIllecTBa IIOPOIHIIO
HEKOTOphle 00pa3oBaHus, 0oJjiee BBICOKOI'O Kiacca. A KOHIEHTpaIus
cllelyollero Kjacca BeNeCTB, JO0JIKHAa IIOPOJUT O0oJjiee BBICOKYIO
MaTepHalIbHyI0 CyOcTaHIuo. BiojHe BeposTHO, 4YTO 3]1eCh TaKkKe
CyIlIECTBYeT HEKOTOpasi KpUTHYeCKas BeJIMYMHA I0J00HOI0 HapalluBaHMUs.
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N poxnenne 3ToN BBHICIIEH CTPYKTYPhl BBI3BAaHO HEOOXOIMMOCTHIO
reHepupoBaTh MHEICTIb.

Ecin 310 BCE MMEHHO Tak, TO B HalleM MaTepPHAJILHOM MHpe
HUYEro MaTepHaJbHOI'0 He IIpomajgaerT OecclleHO. ITO BCE TOT
Ke OCHOBOIIOJIaralinui 3aKOH COXpaHEeHHs, KOTOPOro Mbl Oyjaem
IPUIEPKHUBATLCI BO BCeX CBOMX pacCyXieHHsaX. Torga H3 3TOro
BO3HHKAIOT COBEPIIEHHO HEOXKHUJAHHbLIE BBIBOJbBI, KOTOPHIE IIOPOKIAIOT
IIeJIYI0 JIABUHY BOIIPOCOB.

BriBoj mepBbIll - eclii NMpoOM3BeNEeHHAsi MbBICIbL MaTepHajbHa,
KaK 3TO cjieyeT U3 BCero npeabiayliero, To mocje npeKpamneHus
JIeSITeJIbHOCTH MOPOUBIIEN0 €€ Mo03ra, OHa JO/DKHA NPOJd0/DKaTh
CBO€ CyliecCTBOBaHME.

BriBoju BTOpPOH - eciu poKIeHHass MbICJb MaTepHajbHa,
3HAYHUT, OHA HeoO0XoJauMa B OOIINEM IMPoOIlecCe 3BOJIOIHUH H
OyJeT Kak-TO HCIOJb30BaHA IOCIAEAYIOIMHMH MaTepHAIbLHBIMH
CTPYKTypaMH.

BriBoj Tperuii - MbIC/Ib, KaK M JIIO0Asi JApyrasi MaTepHaIbHasI
cyocraHuss U3 4dero-to cocrour. (CiemoBarelbHO, HMEHHO 32Ty
COCTABJISTIONIYI0 MOPOoKIaeT Haml Mo3r. IMeHHO 3Ta mopoKIeHHast
CTPYKTypa OyJeT HpoJao/ZKaTh CBOE CyIleCTBOBaHHE.

B »ToM cBsI3u, pasBuTHE IIPHUPOJLI, IIPHBEJIIEE K CO3JaHHUIO
YyeJlIoBeKa Pa3yMHOIo, IIpolecc HensbexeH M 3aKoHoMepeH. HMeHHO
TAaKOH IIyTh OKAa3aJICd €JMHCTBEHHO IIPABHJIBHBIM Ha BCEM CBOEM
npoTskeHud. CerojHs HaM JIOCTOBEPHO HM3BECTHO, YTO 3TOT IIyTh He
ObLI NPSIMOJUHERHbIM. Bcé-takm, 3T0 OBLUI IIyTh NMPO06 M OIMHUOOK, Ha
CTpaxke KOTOPOI'o0 CTOHT METOJ| eCTeCTBEHHOro orbopa. BcmomHuM o
JIMHO3aBpaX, 3aCEJIUBIINX B JTAJIEKOM IPOILIOM BCIO I1aHeTy. OueBHIHO
UxX rubesb ObUIa Ipefolpene/ieHa TOH XKe IIPOrpaMMOM Pa3BUTHSI BCETO
JKUBOro BemectBa. M 3Ta BeTBb pasBuUTHd OblLla yOpaHa C ILUIAHETHI,
TaK KaK XXH3Hb IIOILJIa He B TOM HalpaBlieHuH. BIIojiHe BO3MOKHO
ObLUIM M Jpyrue MeHee 3HauHhTelIbHble OTKJIOHEHHS Ha 3TOM IIyTH.
Bcé xe Bo3Bpatwiach sBojionys ZKHU3HH Ha 3TOT IyTh, €IHHCTBEHHO
IIPABUJILHBIN JUIS TOCTHZKEHHS KOHedyHOH Iejin. M BIloIHe ecTecTBEHHO,
YTO Ha JuarpamMme, 4YelloBeK, KaK OJHO M3 TBOPEHHH XW3HH, OyleTr
HaXOgUThCI B InpoMexyTke Mexnay dactunmamu JIHK u Mo3srom.
Orcloia omsaTh »Ke, IEeJbl0 CYIECTBOBAHUS 4YeJOoBeKa SBISETCS
CO3JlaHHe YCJIOBHH I BO3HHKHOBeHHs Mruicau. A OHoJIOTHYECKoe
TEJI0 4YelloBeKa HeoO0XOoauMo Ui obecrnedeHuss ¢yHkiumu Mo3sra
- TeHepHpoBaTh MBICIIE.



59 h A T Kebanenke A.A

HeBCPOHTHbIe BbIBO/JbI.

Ilepeuenb 3THX BHIBOJOB MOXKHO TNPOJOJIZKHTH, a MOZKHO 3a1aTh
0ecunciieHHOe KOJHUYEeCTBO BOIIPOCOB, HO CerojHs JaTh Ha HHX
TOYHBIA OTBET BpPs JIU yjactcsi. Bcé 1o TpebyeT CKpyIyJie3HbIX H
JIOCTOBEPHBIX 3KcIlepuMeHTOB. (Celyac MOXKHO T'OBODHTH TOJIBKO 00
OJIHOM CJIEJICTBUH M3 BCETr0 CKa3aHHOI'0, IMOPOXKJIEeHHas HaMH MBICTIb
MPOJIOJIZKAEeT CYIEeCTBOBaTh B 3TOM MaTepHAIbHOM MHpPE He3aBHCHMO
OT HCTOYHHKA e€ IOopojuBIIero. B KakoM BHje M CKOJIBKO, 3TO YXKe
BBIXOJUT 3a IIpejlelibl HACTOoAIUX pasMbliuieHuin. Ho To, yrto 3T0
OyJgeT HeKoTopas MaTepHajbHas CyOCTaHIMs - BIOJIHE oveBHaHO. U
cyOCTaHIMsl 3Ta UMeeT CBOe Ha3BaHHe, PEJINTMO3HOEe WM MHUCTHYECKOe
Ha3BaHHe - JyIlla, COBPEMEHHOe Ha3BaHHEe B MHpPY, TOHKas 000JI0YKa
win aypa. Kak HH Ha30BH, CyTH jejla He MeHseT.

Ceniuac 1puBejJy HECKOJbKO HEOOBIYHBIX, C TOYKH 3pEeHHUs
MaTepHaJuCTUYECKOI0 OTHONIEHHS K HalleMy MHDY, OIHCaHUH
MPOUCXOAIUX IIporeccoB. Moxer 3T0 OyaeT BOCIPHHHMATBLCSI
abcypjoM, IIoclie MaTeMaTHYECKHMX H (DHU3HYECKHX J0Ka3aTellbCTB,
NpUBEJIeHHbIX B Havaje 3rtoro onucanus '"2Kusuum Hewmsectuon". U,
TeM He MeHee, IIOIbITAl0Ch H3JI0XKHUTh CBOI TOYKY 3pEHHs Ha 3TH
npo6yieMbl. XOTS BCE 2TO MHOT'OKPATHO OIIMCAaHO B JIUTepaType H
HaO0JII01aJIOCh HEOJHOKPATHO, JOCTOBEPHBIX JI0KA3aTeJIbCTB BCEM 3THM
SIBJIEHUSIM HeT. A MOXKeT OBbITh IIPOCTO Hallle OTHOIIEHHE K TaKUM
SIBJIEHUSIM HECKOJIbKO CKENTHYeCKOe, a B HEKOTOPBhIX CJIydasx Mbl
IIPOCTO HE XOTHM HX 3aMeuarh. JlymMao 4YTO HEKOTOpPHIE CKEIITHKH,
HAaCTPOEHHbLIE HA HENPHUSITHE IMOJO0OHBIX BENIeH, Cpa3y JKe OTBEPTrHYT BCe
JlaJIbHeNIIHe IOsICHEHHs], Ha3bIBas BCe, MSITKO I'OBOPs, BBIIYMKaMH.

Bce npanpHenmue coobOpaxkeHHsST W IIOCTPOEHHS OCHOBBLIBAIOTCS
Ha MOHUX CYOBEKTHBHBLIX OIIYIIEHUSX H BBIBOJAX, IIOCIE JJIUTEIHLHOIO
aHajiu3a BCEro, 4YTO OIHKCHIBAIOCh B IMPEIbIAYIIHX IVIaBaX. ITO He
(daHTa3MM W He CKa3K{, a IPOCTOH aHaju3 HabJII0aeMbIX (aKTOB.
MoxeTr ObITH KO€-KTO BOCIPHMET BCE 3TO Kak HyTKy win 6pea. Ho
s IyMalo, 4TO IPH JOCTATOYHO CEPhE3HOM OCMBICJIEHHH H JJIUTEJIbHBIX
pasMBbIIIIEHUSIX HaJ BCEM 3THM, Bbl TakKXKe IIPUMETe TakKyl TOUKY
3peHust. 1 BCE€ XKe 31€Ch €CTh PUCK OTCTYIIHTBCS OT YHCTO (hH3HIECKUX
nmpo6yieM IIpH OIIMCAaHUH MPOUCXOLANMX spBileHuin. Ho uyro menars,
TaK YK YCTPOEH MHpP, JOJIKHBI OBITh CKENTHKH H JOJIZKHBI OBITh
Bepyone. IlpaBma rme-ro mocpenuHe, HHaYe, KaK TOBOPHTCI - CaM
npuayman, caMm noBepwil. Ho s 3Haio, MHorue mpuMyT 3TO Cpa3sy, Tak
KaK CaMH 3TO BCe IepeKHBaJIH.

Hrak, Ham Mo3r mOpoOauWI MaTepHaibHylo MBEBICIb. ITO Takas
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JKe pealbHas BellecCTBeHHas cyOcTaHIMs, HMewomas (Qusndeckue
IapamMeTphbl, KaK U MHP BOKPYTI' Hac. MHOXKeCTBEHHOCTH TOJIKOBAaHUH
U HeOoIpeNeéHHOCTh (PU3HYECKOH CyOCTAHIUH TaKOH CTPYKTYPHI
HaKJIaJbIBaeT HEKOTOphle OrpaHHYeHMs Ha O0heKTHUBHBIA aHaIu3. B aToM
IUIaHe TaKOH OOBEKT HCCJIEJOBAaHUM MOXKHO CPaBHUTh C HEBHUIUMBIM
H3JIy4YeHHueM, HallpuMep 3JIEKTPOMArHUTHBIM HWJIH pPagualliOHHBIM.
Ho B »ToM ciiyyae paxke HHCTPYMEHTAJILHO MbI IIOKA HE CMOXKEM
ero 3adukcupoBaTh. I[IpaBma, B HEKOTOPBIX OIBITaX IOBTOPSIEMOCTH
Ha0I0aeMbIX (DaKTOB JOCTaTOYHA, YTOOBI CJeJIaTh OIpeeIEHHbIe
BBIBOJIbI. HO, TO /1M HeBeXXecTBO MellaeT, TO JIU He HACTYIIHJIO BpeMms,
- a II0OKa 4TO0, pe3yjbTara HerT.

Ceriluac MBI OyJeM paccMaTpuBaTh dYejoBeKa Kak enE O6osee
CJIOXKHYIO CTPYKTYpPYy, 4YeM IIPOCTO Tello0 M Mo3r. Ta MarTepuaibHas
cy0cTaHIusI, KoTopas ollpejejeHa Bpllle KakK MBpICIb, TakKxke
IpUHAJJIeXXUT eMy. B sToM ciaydyae HeoOXOJMMO pacCMaTpHUBaTh
BEPIIMHY MPHPOJbLI YeJIOBeKa Kak oO0beJlHHEeHHe TpexX CyOCTaHIHM:
JKHBO€ BEIeCTBO - TeJjio, 'CylnepxXKHBOe BelecTBO" - MO3r
HeKoTopas CcyOCTaHIUs - MBIC]IL. YToO6bl KaK-TO YHOPSIIOYUTH
IIpAMeHsseMble TepMHHBLI, OyIy HasbIBaTh ee - aypon. Bcé, 4To Mbl
Ha3blBaeM aypa, pacrnojaraercsi B OHOJIOTHYECKOM Tejle B3pPOCIIOro
YeJloOBeKa, HO 3aHHMaeT He BeChb 00BEM, a TaK KaK H300paxkeHo
Ha 9TOM PHCYHKE.

Puc. 83 Aypa.

IIpn HOpMaTLHOM (YHKIIMOHHPOBAHHH HAIIEro OHOJIOTHYECKOI'0
Teja, TO €CTh IIPH KHU3HH, 3Ta 3HepreTHyeckass CyOCTaHIHs HaXOIHUTCS
B ILUIOCKOM cocrosHuu. Ilo ¢opme u 3aHmMaemMomMy OOBEMY OHa
IIPUIMEPHO IIOBTOPSIET TEeJI0 MU B HEKOTOPBIX CIydasxX IIPOsBIieT ceOst
KaK cBeTsnmics opeojl. HcciiegoBanne cocTaBa TakKOI'0 CBeYEHHs
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II0OKAa He [JalT JOCTOBEPHBIX pe3yJIbTaTOB, II03TOMY IIPUMEHSIO
Ha3BaHHE HSHepreTUYecKas CyOCTaHIWs, OIpeessiss STHUM OTJIHYHE ee
OT H3BECTHBIX HaM BelllecTB U mnoJyiell. IIoCKOJIBKY B JaHHOM cCly4dae
paccMaTpuBaeM Mo3r Kak I'eHepaTop 3TOH CyOCTaHIMH, HAIOJIHSIOIIHH
aypy, TO IIOCIeOHssl SIBISETCS IPOCTPAHCTBEHHOH CTPYKTYpoH Ooliee
BBICOKOT'O IIOPsIIKa, COIyTCTBYIoIed Mo3ry. IIpm HopmanbHOR pabote
MO3ra, BCsS I'eHepHpyeMass UM CyOCTaHIUsl YIIAKOBBIBAETCSI B TOT IKe
00bEM. B Teuenun Ku3HH yejloBeKa BCs 3Ta MOPOKIEHHas CyOCTaHIS
HaKaILJIUBaeTCs, YBEJINYHBasl IUIOTHOCTH 3HEPruud B aype. To ecthb, Bce
MBICJIH, TeHepupyeMble MO3I'OM YejlOBeKa B T€UYeHHH BCeH ero KH3HH,
OCTAIOTCS B 3TOM aype, HamoyHssl e€. Bca sTa cucrema yuep:KuBaerTcs,
KaK eJuHOe IleJloe, BHEIIHUMH SHepreTHYeCKHMMH IIOJISIMH, B JIaHHOM
cJlyyae BBIIOJHSAIUMUA POJIb CHJIOBOIO Kapkaca.

Hanmo 3ameTurts, 4To NpH ollpelielIeHHbIX YCIOBHIX TaKas CHCTeMa
MOXKeT Hapymarhbcsi. Hampumep, mpu ouyeHb CHJIBHOM yjape Teja,
SHepreTuYecKre CBS3H HapylIalTCs, CHJIOBOH KapKaC He BbIIEPXKUBAET,
aypa OTHesieTcd OT Tejla W 4eJjloBeK HalOmogaeT ce0s CO CTOPOHBI.
Takue ciayyan HeOJHOKpPATHO HAOIIONAINCh U JIOBOJIBHO IIOAPOGHO
OIIUCaHbl B JINTEpPATYypeE.

Puc. 84 3akpyrka aypsbl.

B mnpomecce XH3HH YellOBEK IIOCTENEHHO YBeJIHYHBAeT
IJTIOTHOCTh CBOEH ayphl H, IPH JOCTHXKEHHH OIpedeIeHHOH MOITHOCTHU
SHEPreTHYEeCKON CyOCTaHIMH, IOSIBIISETCS BO3MOXKHOCTL OTJIEIEeHHS
e€ oT cmiIoBoro Kapkaca. OIHCBHIBAIOTCI ClIydad, KOIVIa HEKOTOpPbIE
JIOMM MOTYT Ha BpeMsl IOKHIaTh CBOE Teno. IIpm pgocrarouyHon



Puc. 85 Ilyrs B HupBany.
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TPEHHUPOBAHHOCTH, A2TOT IIPOIECC pa3jieleHuss MOXKHO IIPOBOJHUTH
ycuiaieM Bojad. B maHHOM ciiydae mnumry - ‘OO MOTYT ITOKHIATh .
Ho eciu ObITH TOYHBLIM B TEPMHHOJIOTHH, TO, KaK OBLIO CKa3aHo,
YeJIOBEeK CIIOKHOE CO3JlaHhe, a pasJleJIuBIIeecs TeJlo - 9TO yKe
He 4YeJjloBeK. 31eCh YMECTHO T'OBOPHTbH O 4YeJIOBEUYECKOM CO3HAHHH.
To ecrth, co3HaHHe dYelloBeKa MOXKeT IIOKHHYTH TeJI0 BMeCTe C
aypon. Takoe pasjejleHHe WIH OTJeJeHHe aypbl OT Tejla HauhuHAeTCs
C 3aKpy4YHBaHHUS HSHePreTHYEeCKOW CyOCTAaHIMH B BHXPb, Kak
II0OKAa3aHO Ha PHCYHKE.

PackpyunBanue IpoHCXOJHUT II0 YaCOBOHM CTpENIKE, €CIIH CMOTPETH
CBEpPXy Ha 4YeJoBeKa. 3aKpyTUBIINChH B BHUXPhb, 3Ta CyOCTAHIS, HIH
aypa CMOXKeT CYIIeCTBOBaTh CaMOCTOSATEILHO. B TakoM cocTosSHUU
CO3HaHHE 4YeJIOBeKa, IOKHHYBIIEro CBOE TeJj0, OTJEJsIeTCs BMecCTe
c aypomn. IIpomecc Bo3BpamieHuss aypbl B IIOKHHYTOE TeJI0 IPOXOIUT
B OOpaTHOM MOCJIeJOoBaTEeJILHOCTH - BpallleHHe IIpeKpamaeTrcs Hu
CyOCTaHIUsI 3aHUMAaeT IPEeKHUH O00bheM.

Bce 310 g mogpo6GHO omuchIBal, 4YTOOBI OOpaTHTL BHHMaHHE
BOT Ha 4TO.

CymecTBysi B OHOJIOTHYECKOM TeJle 4ejloBeKa aypa HaxOIUTCS B
CIIOKOMTHOM HJIM Pa3BepPHYTOM cOCTOssHHH. OHa MOXKeT CyleCTBOBaThb
U OTHEJIbHO, HO JUII 9TOr0 OHa JOJKHA Bpamarthbcs. CliemoBaTennHo,
HaxoJsICh B CIOKOHHOM COCTOSHUH, IJIsI MOJJEPKaHUS CBOETro
CYIIECTBOBAHUSI OHA IIOJIy4aeT SHEPrui0 oT Mos3ra. IIpm pasmeasHOM
CYIIECTBOBAaHHH, aypa BpallaeTCs H BTITHBAeT H3 OKPYXKaWIIEero
IpocTpaHcTBa 3Heprui. M, odeBHIHO, CMOXKET CYIIECTBOBaTh, IIOKa
OyJleT COXPaHATLCSI IIPUTOK SHEPruu.

31mecs yMECTHO OTMETHTL €Illé OJHy HHTEPECHYI OCOOEHHOCTH
9TOT0 pas3jeleHus. B TakoM COCTOSHHH y 4YelloBEeKa, KakK ¥
WHJIUBHUJA, ITOJHOCTBHIO COXPAHAIOTCS OINYUIeHHsS JHUYHOCTH, CBOETro
"I". Coxpansiorcs 3peHHe H clyX. WM coxpaHsercs CIIOCOOHOCTH
JIOTHYECKH MBICIIUThL U 3allOMHHATh HEKOTOpylo HH(popmamuio. To
€CTh, 4eJIOBEK HayuHaeT oIlyuaTh cebs B aype, IIpoJoJIXKas BcCe
CBOH MBICJIUTEIIbHBIE (DYHKITHH.

B 3T10M CcoCTOSIHUM HaXOTUTHCS OYEHL HHTEPECHO, H Uepe3 KaKoe-TO
BpeMsl BO3BpaliaThCs Has3ajl, B CBO€ TeJl0, HEeT HHUKAKOI0 IKeJIaHHs.
XapakTepHble ONIYIIeHHs] HCIBLITHIBAET YeJIOBEK IIPH BO3BpAllleHHH ayphl
B CBOE Telo. ITO IPOHUCXOJUT TaK, KaK OyaATO Obl BO3BpAIAONIHICS
oJieBaeT TECHOBAThIH IHJKAK IIPH IPUMepPKe KOCTIOMA.

TakoW HIM NPHMEPHO TaKOH IIPOIlEeCC IPOUCXOIUT H IIpH
NpeKpaleHud XKU3HEeAesITeJIbHOCTH OHOJIOTHYEeCKOro Tejla 4ejIOBeKa,
TO €CThb IIPA €ero CMepTH. B Takux cjydasx, IOJHOCTBHIO OIIyIast
BCE MPOHUCXOJINee, CO3HAHHE 4YeJIoBeKa Iorpyxaercs B aypy. Ero



Puc. 86 Hupsana.
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OIIYIIEHHsI PEaJIbHOI'0 MHPA YXOIIAT KyHda-TO JajJeKO H BOCIPHHHMAIOTCS
UM Kak Obl u3jajieka. Bc€, uTo ganblie IpOHUCXOIUT B PEaIbHOM MHpE
K HeMy yXe He oTHocuTcd. M 1ocie pacKpyTKH, ero sHepreTuyecKas
cyOCTaHIs IOIXOIUT K TOHHEN0, B KOTOPOM BJaJleKe IPOCMAaTPHBAETCs
TYCKIIBIH cBeT. Ecim dYejioBeK BOWET B 3TO COCTOSIHHE YCHJIHEM
BOJIH, TO €CTh II0 COOCTBEHHOMY JKEJaHHIO, Ha BXOJ B TOHHEJ]b
HajioxkeH 3ampeT. OueBUIHO, TOHHEIbL 3TO Iepexoy K JajlbHennein
dopme cymecTBoBaHHMs ayphl. UTO TaM 3a HHM, HaM TPYJIHO celdac
MIPETIIOJIOKHATEL. B 3TOM COCTOSIHUM MOKHO HabJII0/1aTh, KaK COOCTBEHHAs
aypa IIOrpyX)aeTcs B CBEeTAIYIOCSI MOJOYHO-0ellylo CyOCTaHIHIO,
OKpyXapinylw €€ co Bcex cTopoH. COBepIIEHHO pPeaJuCTHYHO
nposieiiieTcss 3(pPeKT 3aBHCAHHSI aypbl B 3TOH JbIMKE.

N emé omma neranb. B cocrosuum nHaxoxnenuws "JA" B aype
TepsieTcs ourylneHne BpeMend. Co3HaHUE YeJloBeKa IlepecTaeT OIIyINaTh
PEeaIbHOCTH TIPOUCXOJISIEro, B TOM 4YHCIe U TedeHHe BpeMeHH. Eciu
celyac KaXJpblH M3 HAaCc MOXKeT KaKHM-TO 00pa30oM OIpPedesIUTh YTO
BpeMsi TedeT, W 3TO COBEPIIEHHO He CBI3aHO CO CMEHOH JHI H

Eme B 1906 roay pycckuii mpogeccop
H. II. MpImKHH OPOBOIHJI BechMa
Jo0onbITHBIE 9KcriepuMenThl. Co3MaHHbIi UM
npuOOp, COCTOSIUN U3 JIETKOTO CJIIOISTHOTO
JUCKa MOJBENIEHHOT0 Ha TOHKOW HHTH,
YCHOENIHO PETrHCTPHPOBAI HPHUCYTCTBHE
JIyO0OoBOTO OpyCKa, OOJIYYEHHOIO COJTHEYHBIMH
ayuyamu. IIpum 3TOM He pearupoBaj Ha
TaKOH 2Ke He oO0JaydeHHBIH Opycok. Cyrb
3KCHEPHMEHTa B CJIEYIOIIEM.

Ha ToHKOH mWIAaTHHOBOW HHUTH
mguamerpom 0,03 MM moaBemIMBAICS JIETKUH
croaaHoil gucKk. K HATH nmpHKpemwsuioch
JIETKOE 3epKajiblle; OHO OTPAKAIO Y3KHH
CBETOBOM JIy4d, H TOT MOKA3bIBAI Ha YKpaHe
JI00ble TMOJIOKEHHsI JAHCKa. YCTPOWCTBO
MOMECTIIH B CTEK/ISIHHBIN IWIHHAP, KOTOPHI
JUIsI CBETOHENPOHHUIAEMOCTH - Ha0bl HCKIIOYHATHL CBETOBOE JABIEHHE - 3aKPbUIM KAPTOHHBIM
(dyDIsIpOM, OKII€EeHHBIM YEepHOW Oymarom.

OnbITHI IPOBOAWINCH B HOYHOE BPEMsI, YTOObI HCKIIOYHTH BO3JENCTBHE COJIHEYHOTO CBETa.
JlaGoparopusi Obula 3areMHeHa. B KadecTBe HCTOYHHKA CBETOBOIO Jiyda HCHOJIL30BATIACH Ta30Bast
ropenka Ayspa, ycTaHaB/IMBaeMasi B TPEX MeTpax OT YCTAHOBKH.

Hauayio npoBeieHUsI ONBITOB HECKOJIBKO 03aJaviIN: Yepe3 JeCsITh MUHYT MOC/Ie BKIIOUEHHS
YCTAHOBKH [HMCK yKa3arejs MOBOPAYHMBAJICS B HOBOE MOJIOXKEHHE, W3 KOTOPOIO YK€ HEe BBIXOMILT
JI0 Te€X Mop, MOKa ropejia ropejka.

OnbITEI BCe BpeMsi YCIOXKHSUTH. B3siB {y0OBbIil OPYCOK, YYEHBIH PACHWIHBAI €r0 MOMojiaM |
MOCJIe MPEIBAPUTEIFHOIO BBIIEPKUBAHUS OJHON MOJOBHHBI B TE€YEHHH IECSITH MUHYT Ha MPSIMOM
COJIHEYHOM CBeTy, youpai ee B TeHb '"misi octbiBanms'. Ilociie BhIpaBHUBaHHS TeMIIEparyp,
"00/IydeHHY0" TOJIOBHHY HOJHOCWIH K mnpubGopy. CBeToBOW JIyd MOCTOSIHHO PETruCTPUPOBAIT
OTKJIOHEHHE, NIPA ITOM HHKAK HE pearupys Ha "HeOoOJydeHHYH' MOJIOBHHY.

IlocrenmeHHO YCIOXKHSASI NMPHOOP - MeEHsAsI KpPaHbl M HCTOYHHKH CBeTa - YYeHBIHN
OOHAPYKWI, YTO HHKAKHE 3KPaHbl HE 3alUIIAal0T OT JITOT0 BJIHUSHUS. A BOT HCTOYHUKH
ramMa- u Oerra-Tyyed HHKAK He Bo3geicTByloT Ha npuoop. Kpome Toro, omHo3zHadHo
MPOC/IEKNBATIACH, 3aBHCHMOCTh OTKJIOHEHHsI OT pacrojioxeHusi camoil ropeiku. OH ormerwt
TaKKe, YTO HA MOBEJEHHE CJIIOISIHOTO AucKa Bausuio monoxkenue Jlywer, Connma, Bpemsi
rojla U CyroK M COCTOsIHHE arMoc(ephbl.

Puc. 87 YcranoBkga npodeccopa H. II. Mpiukuna.
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HOouH, To 'ram', Tepsiercs oIIylleHHe peaJbHOCTH MHpa. 10 ecTsh,
B JIAHHOM CJIyyae pasjefisieTcsi He IPOCTO OHOJIOTUYECKOe TeJl0 M
aypa, a pa3[elioTCs SHepreTHdeckue IoToKH. Ha mpencraBieHHOM
B IIpeAblAyIeM pas3jejie 3TOH TIJlaBbl PHCYHKe, TI'Jie I0Ka3aHbI
IepeIBUKEHNS] SHEPIUi B KU3HEHHBIX CTPYKTYpPaX, MOXKHO IIPOCJIEIUTH
IPHHIUIILI TakKoro pasfejienns. OCHOBHOM IOTOK SHEPruil, JBHKEHHE

Bpemenn, ocraércs mnoaaepKuBaTh (PYHKIMH OHOJIOTHYECKOrO Tela

Yepes cempaecaAr Jjger mnocie onbiroB npod. MplImKaHa B ropoje YJbsIHOBCKE ObLI
CKOHCTpyHpoBaH mnpu6Gop Ha3BauuHbii "Jleapra". Ha cBepXTOHKON maydybeii HHUTH OBLI
NOoABEIIeH JIeTKHIl JUCK W HaOmojganoch ero Bpamenue. Cepusi NPOBEIEHHBIX BeCbMa TOHKHX
9KCIEPHMEHTOB TMOKAa3aja, YTO JTOT NpuGOop [JOCTOBEPHO peardpyer Ha xkuBoe BemectBo. C
€ro MOMOIIBI0 MOXKHO YJIOBHTH 3TO 'dYTO-TO", KOTOpPOE€ IOKHIAeT JKHBYI0 TKaHb H IpeBpalnaer
ee B HEKHBOE BeEIeCTBO.

Jlisa uccliemoBaHHMil BapualUil T'paBATAIIHOHHOTO mojst 3emian B 1972 romy Obuia
pa3paGoraHa nejiasi cepusi ClelHaJIbHBIX NpuGopoB. B KadecrBe mojBeca, i YyBCTBHTEIHLHOIO
2JIeMeHTa, B OJHOW W3 KOHCTPYKIHI HCIOJb30BajJach nayruHa. Hcnbrranue Takod MOABECKH
MOKA3aJId €€ YHHKAJIbHYI0 AHH30TPOMHOCTH YIPYIOCTH B MONEPEYHONM H OCEBON ILTOCKOCTSX.
IlosroMy ee nmpuMeHeHHE MO3BOJIWIO CO3JaTh CBEPXYYBCTBHTEIbHBIA NPUOOP WIsi Perucrpamun
cBepxciaObix mosied. IIpuGop momermaincsi B T€PMOCTAT W HECKOJIBKO 3JKPAHOB, B TOM 4YHCIIE
H BOmsIHYI0 pyGamky. Pacmonarajics B INIyXoM NojBajie Ha MACCHBHOM (yHIaMeHTe, 4YTo0bI
HCKJIIOYHTD JIIOObIE MOMEXH.

IIpuGop, moayunBHmINE YyC/IOBHOe HamMeHoBaHue "Jleapra", mocraBmwI mepeqn yJYeHbBIMH
BONPOCHI, HA KOTOPbIE MO Ceil JAeHb OTBeTa HerT.

IIpuGop, uyepe3 3-4 MHHYTHI, BeChbMa 4YyTKO pPeardpoBajl Ha BKIIOYEHHE JIEKTPUYECKON
JIaMIIOYKH, HaXOJsIielicss OT Hero B IOJyropa MeTpax, INOMEIIEeHHOH B CBETOHENPOHHIAEMYIO
u acOecToBy0 H30Jsinuio. PaciuieckaB M3 crakaHa 3a creHoil moaBaia 10% pacTtBop amMmmuaka,
y4YeHble CHOBAa OOHAPYZKWIH OTKJIOHeHHe npuoopa. CoBeplIeHHO OJHO3HAYHAs peakuusi nmpubopa
00HaApYKHBAJIACh, KOIa B MOJBAT BXOIWI Ye€JIOBEK.

Bce yciaokHAKMUECS YCAOBUS JKCIEPHMEHTOB M CaMoro mnpuéopa MO3BOJHIH
KOHCTaTHPOBaTh elle Oojiee mopasureibHble U crpaHHble (hakTel. IIpuGop ycroiiunBo pearupoBas
Ha Ouosormyeckue oobekThl. OH YyBCTBOBAI OyKeT I[BETOB, pearupoBajl Ha s10joku W T.0. Ilpm
9TOM NPHOOP MAKCHMAJIbHO peardpyer Ha KHBOW OOBEKT TOJBKO TOrNa, KOIa TOT PACIOJIOKEH
B CTPOTO OMNpeeJeHHON MO3UIHH Mo oTHomreHuio K "llexpTe", a, Kpome TOro, B CTPOro
OnpeIeIeHHON TOYKEe MPOCTPAHCTBA. JTH AKTHBHbIE TOYKH B TE€YEHHH CYTOK MEHSIIOTCSI, HO He
3aBHCAT OT NOJIOXKEeHWs1 camoro npuGopa. HexuBble mpeaMersl AEACTBYIOT Ha NpUOOpP BechbMa
c1abo, MPH ITOM CTENeHb OTKJIOHEHHsI HHIMKATOPAa 3aBHCHT TOJIBLKO OT MAacChl BHECEHHOIO
B "30HYy YyBCTBHTEJIBHOCTH' MpeaMeTa M OT KBajpara PACCTOSHHS 10 HEro; aKTHBHOCTb IKe
NPOCTPAHCTBEHHBIX TOYEK IMOYTH HE MPOSIBISIETCS.
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u Mo3sra, a aypa B OCHOBHOM IOTPeO/IsIeT HEPTHI0 C OKPYXKAIOIEro
IIPOCTPAHCTBA 3a CYET CBOoero BpameHud. ToJbKO TakK MOXKHO
MIOHSTH 3TOT IIPOIECC.

OueHp 2Xajlb, YTO COBpPEMeHHas HayKa, OCHOBaHHas Ha €ro
BEJIMYECTBE JKCIIEPHMEHTEe, He H3y4YaeT 3THX sIBJIeHHH. A B TakKHX
BOIIPOCAX IIOBTOPSIEMOCTH - JIeJI0 Oe3HajgexkHoe, TaK KaK Mbl jJaxke He
3HaeM, YTO K€ MBI XOTHM IOBTOpUTh. HO YTO camoe riiaBHOe: Bce
HAITH HCCJIEIOBAHUS IIOCTPOEHHI 110 U3BECTHOMY IIPHUHIIMITY - Pa3pyIIHTh
H IIOCMOTPETh, YTO H3 3TOr0 IOJy4duTcsd. MIiajgeHuecKoe KejlaHue.
B Takumx sKcnepuMeHTaxX M HCCIEIOBAHHSX JIOJKHBI HCIIOJIL30BaThCS
COBEPIIEHHO JIpyrHe MeTojabl Io3HaHus. Hejb3s ckaszarh, YTO HHKTO,
HHUKOIVIA U HHYEro He HCCIIeNoBall.

Bor eme opun onviT. bonee cro ner Haszajn JleAnuurckui
npodeccop KopiienbsT mpoBOau ONBITH 110 KOHIIEHTPAIMH KH3HEHHBIX
sHeprui. C IOMOIBI0 CBOMX amapaToB OH H3y4yall BIIHSHHE JTHX

Puc. 89 KopielbTOBCKHAN  COTHEYHbBIH
3(HPHO-TTyYEHCIyCKAIOIUIM  anmapar.

3agaua Ropweavmoscruxs afupno-
AYUeUCNYCRAoWUXs annapamoss - coo0wamy
GUNCYWUNCA 66 803Gy N0 BCEBOIMOICHBING
nanpagaenians dPupHsiNG HACMUUAMND
ogunaxoeoe mnanpae.enie, Maxv 4mMobHvt
YaCmuusl dMU HAUUNAIU ONAML GEUSAMBCA
napaieasno gpyes gpyey, Kaxv geueaiucs
ot nepsonavaivno v coaneunons .ayub.
IIpoucxrogums amo markums nymems.
ITpugbaanunoa na marxe nasvieaemnoil
noeaowaoweit cmopont annapamoss nbguoia
ubnouxu npumacueaiomv u3v 603gyra
yacmuuku affupa u npueogaAmv UXHG 60
epawameanvnoe geuacenie. Illpu asmomns
affupnoia wacmuuol, cOIUNCAACH MeI Y
cobow, yckopawomoe e3aumnoe geujcenie, maxv umo onb owams ombpacvgalomen,
u npumoms umenno ecibgcmeie ceoeobpasnaco pacnoaoxcenia mbguoix utbnouer
na ayweucnycrkawweil cmopont annapama, KOmMopulA UGYmM6 NAPAIIEALHO
gpyeo gpyey-

baaeogapa noavszosanio Kopweirsmoscrums annapamomo, 340posvie cmanosamea
cuavnte, cetacte, cnowoiinte u moaoice, Goavnvie e 6o ectrs mbro cayuaaxrs,
Koega y Huxv ewe CcoxpamAemcA cnocoOHocms GOCHPUNUMAMG dPUPHIA HACMUULL,
noayuawome ob.aeeuenie u gul.ibuuearomes.

Pacmenia nogv gtbiicmeiens Kopweavmosckuxs annapamoss pacmyms
snauume.avno Ooicmpbe, gaiomo ygeoennoe roauvecmgo uebmoss u npiobphmaome
ouens 3gopoestil, cebaciit u noanocounstit eugs. Ecau pacmenie usypogoeano, ono cnosa
npiobptmaemos 6010 HOpMAILUYIO POPMY; ecau pacmenie yice HAUUNAI0 ZACLLTAMD,
OHO ONpasaAemMcA U HAUUNAECMs 6HO8L PAIBUBAMBCA.




Vita imcognita s I

KOHIIEHTPUPOBAHHBIX JIydyell Ha OHOJIOrMYeCKHe O00BEKTHI, CTUMYJIHPOBAII
pocT pacreHui, jJgeunn Joged. K coxXajleHHIo, BIOCIEICTBHH 3TH
ONIBITHI OBUIM IIpeKpalleHbl M anmnapathl 3a0bITHI.

C mos3uruil CeroHsIIHero HSI HECKOJbKO HaWBHOE OIIMCaHHeE,
HO 92TO0 ObLIO OoJiee CTO JieT Has3ad. Bo3MOXHO U CerogHsi MbI
rjae-To INpHMeHsSeM 3TH MeTOJAbl, HO MOoJ APYT'UMH Ha3BaHHUSIMHU
U oNHcaHue HuX paboThl, €CTEeCTBEHHO, COOTBETCTBYET YPOBHIO
COBPEMEHHBIX IIpeJICTaBIEHHH.

K sromy crenyer m06aBUTh SKCIEPHMEHTHI 110 B3BENIMBAHHIO
Teja JKHUBBIX OpPraHU3MOB BO BpeMsi HX cMepTH. B Jmreparype
JIOBOJIbHO MHOT'O BCTpedaeTcs IMyOJHKaIli Ha Takhe TeMbl. Pe3yianraThl
TaKMX OIBITOB OJHO3HAYHO IIOATBEPXKIAIOT (PaKT yYMEHLIIEHHs Beca
H3MepsIEMOro Tejla B 3TOT KPUTUYECKHH MOMEHT.

Ilepeuncienne mogoOGHBIX OIBITOB MOXKHO IIPOJOJIKATh elle, HO He
9TO SIBJISIETCS TE€MON HaCTOSIIEro H3JI0KeHHs. Bri3piBaeT ynupiieHune U
CcoKaJleHHe, YTO COBpeMeHHasl HayKa IIONPOCTY He 3aMedaeT I0J00HBIX
sBiieHn#. MozkeT OBITb, KOIVa-HHOYJb TaKHe HCCIeloBaHusI OyayT
IIPOBOJUTLCS Ha JIOCTOMHOM YPOBHE, WU 3TO IIOMOXKET cClejlaTh HOBBIE
OTKPBITHSI B 9SBOJIOIMH XKHU3HEHHBIX IIpoleccoB. MoxKeT Torya, Mbl
CMOXEM BMECTO 3HAKOB BOIIpOCa IIOCTaBUThb B JHarpaMMe BIIOJIHE
peaibHble Ha3BaHUS I10JIeH, OObeIUHSIONUX KH3HEHHbIE CTPYKTYPBHI.

Hama >ku3Hb, HachIleHHasT IIOBCEIHEBHBIMH 3aboTaMH O “Xjebe
HACYIIIHOM~, COBEpIIEHHO HE COOTBETCTBYET TOMY IIpeJIHa3HAUYeHHIO
YemnoBeka, KoTopoe cieayeT u3 Bcero uzinoxenus. Ho BcE e BBIBOJIBI
U CJIEJCTBHUS, POXKIAOIUECS U3 YHCTO (PU3HYECKHUX 3aKOHOMEPHOCTEH,
YBOJIAIT Halle BoOOpaXkeHHe B TaKhe Jallk, 4TO cerdac, 00 3TOM Jaxe
VIIOMHHATh IPOCTO IPEXIEBPEMEHHO.

H, tem He MeHee, - cMmbicn YenoBedeCcKoro OBITHS 3aKII0YaeTCs
B €ro BhICIIEM IIpegHa3HaveHuu. I[lo cBoell cyTH, SBISSICH BCEro
JINITb OJHHM 3BEHOM, B OOINeH IelNH 3BOJIoOIUH 2KH3HH, Mbl JIOJIZKHBI
JI0 KOHIIa OCMBICIUTL CBOE MecTo B HeH. [lostromy B cliegyomem
pasjelle 3ToH TJlaBhl OyjeT IpealpHHITa IOIbITKA HMEHHO K
TaKOMY OCMBICIIEHHIO.

Ho mpexpe Bo3BpaTtuMcs elié pa3 K JguarpaMmMme.

IIpu paccMoTpeHHH B3aMMOCBSI3€H COCTABISIIONIUX CTPYKTYP
oOpamaer Ha ceb0sd BHHUMAaHHe 3allUIeHHOCTb ZKH3HH MOIMHLIMHU
SHEpPreTHYeCKUMH IoJsIMH. PacrojiokeHue cpejiHell BeTBU JUarpaMMbl B
OKPY2KEHHH CHJIOBOI'O KapKaca Cco3JlaeT BIleuaTiieHHe 3aKOHOMEPHOCTH U
IIPOJIYMAHHOCTH Bcero TBopeHHs. OUYeBHIHO 3TO IO3BOJISIET KU3HEHHBIM
IpoleccaM pas3BHBaTbCS B 3aJaHHOM HallpaBJIEHHH, OJHOBPEMEHHO
co3fmaBasg (yHmamMeHT i1 HX cyniectBoBaHusg. M Bc€ XKe, pa3BuTHE
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BCEro KOMIUIEKCA COCTAaBJLIIONUX CTPYKTYP B 3aKOHYEHHYIO0 CHCTEMY,
BBIIIOJIHAIONIYI0 Kakoe-TO 0oJiee BBICOKOE IpeJHa3HaYeHHue, He CMOKeT
00X0OIUThCSI 0e3 HaIpaB/LIIIEr0 M KOPPEKTHPYOIIErO BO3IEHCTBHS
NI00AJIbHBIX 3aKOHOB IIOCTpoeHHs. Bech Ham onbIT HaOGIIOJEHUH
OKpYZKaloIIero Mupa rOBOPHUT O TOM, YTO COCTaBJIIONME 3BEHbs OOIIEH
Ileld, UMeoIHe BCe CTelleHH CBOOOJBI B BLIOOPE CBOEr0 COOCTBEHHOIO
IIyTH  SBOJIIOIMH, HE MOTYT CJIIy4aWHbIM 00pa3oM COEJIUHHTBLCI B
MeXaHU3M TaKOH CJI0XHOCTH. Ecim u clIyuyurcs Mmojao0HOe cTeueHHe
00CTOSITENILCTB, YTO HA KAKOM-TO 3Talle OOIIUH XOJ IIPOrpecCHpPYIOIIEro
pa3BuTHs OyJeT MNpPaBUJIbHBIM, TO He 0053aTeJIbHO - HeOOXOIUMbIN
pesyinbprar Oynaer mocturaytT. Cropee Bcero, pa3BUTHE II0J00HBIX
cucreM OylneT IPOJOJIKATLCA MO IIyTH PacCesHUsT SHEPrud M paclaj
CTPYKTYP JO PaBHOMEPHOI'O 3allojIHeHHs Bcero oobema. IloaTomy
KpOMe 3aKOHOB, pervlaMeHTHPYIIUX Pa0doTy OTHEJBHBIX COCTABJIIONINX,
JIOJDKHA CyIIeCTBOBAThH 00IIas IporpaMMma Ivio06albHBIX B3auMoCBs3en. K
COKaJIEHHI0, CO CBOEro0 HBIHENIHEr'0 YPOBHsI IIOHHUMAHHUS MaTepHAIbHOIO
MHpa MBI HE TO YTO He BHIUM €€, Mbl Jlake He UMeeM IIpeJiCTaBJIeHHs
0 €€ CyIIEeCTBOBAHMU.

Ecnin 6Bl moHagoOHJICI HEKOTOPHIH CHMBOJI HaIlero MHpa,
oTOOpaXKaIHA B CBOEM HAyepTaHHMH KaK BHYTPEHHHH CMBICI, TaK
H B3aHMOCBSI3H MHPOBBLIX CTPYKTYpP, TO IIOCJIE H3JIOKEHHOI'0 aHaJIN3a,
g AyMaio, cXeMaTudecKoe H300paxkeHue Hamen 2KW3HM U HaIero
Mupa MoxeT OBITH TaKoOe:

Puc. 90 TI'naBubiii cumBoa Hamrero Mupa.

Takoii CHMBOJI, TO0 OTKPBLITOCTH HAIlleT0 MHpPA, C OJHOBPEMEHHOM
YCTOHYHUBOCTHIO. 371eCh U CMBICT ZKHU3HH B IIOCTOSSHHOM CTPEMJIEHHH K
pa3BuTHO. 1 3amUImERHOCTD, C OJHOBPEMEHHLIM BejtnuneM 2Ku3HH. 9TO
CIJIOBOM KapKac, U3 KOTOPOro BhIpacTaeT pacreHue 2KH3HH.

MpeiclieHHO OXBaThiBas BCE H3JI0XKEHHOe, VIHUBISENbCS TOH
IIPOCTOTE YCTPOMCTBA MHpaA. BrI3biBaeT BOCXHINEHHE IPOIYMAaHHOCTh
U JIOTHYEeCKas 3aBepIIEHHOCTh Takoro TBopeHus. CKiagpiBaeTcs
CTPaHHOE BIIEYATJIEHHEe, YTO TO BCE CIENUAIBHO CO3JIaHO, JUIS TOTO,



Vits incagmita i ST

yT00bl BO3HUKIJIA JKu3Hb. M He TOJBKO BO3HHUKIIA HWIH 3apogujIach,
HO pa3BUBAJIaCh B 3aJaHHOM HaIpaBJIIEHHH, JOCTUTAIOIIET0 B CBOHX
KOHEYHBIX IIeIIX KaKOIo-TO HENOCTHXKHUMOI'0 HaM CMBIC/IA OBITHSL.
HeBoirHO BO3HHKAaeT BOIPOC:

KTO COTBOPUTEIIL MHPA CEIO ?
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Heoocugannoe nogmeepacgenue.

Bc€, uro 3mech omucaHo, POAMIOCH M O(QOPMHIOCH B Takylo
cucremy He cpady. OT MoMeHTa IIepBOHM JOTajiKH, 10 IOHHMAaHHSI
IPOUCXOJINUX IIPOIECCOB IIPOILIO IPHMEPHO TPUALATH JIeT. ITO
HHKAaK He 3HAa4YuT, YTO BCE 3TH TOJbl HEIPEPHIBHO CTPOUT 3TY
cucreMy. Bcé mpoucxommio mocreneHHO, Kak Obl camo cobon. HMHorma
C OYeHb OOJIBIIUMHU II€pPepPhIBAMH, HO BCE K€ MBICIIEHHO BO3BpaIlaJICs
K 9THM BollpocaM. IIpuMepHO JjeT msAThL-IIeCTh Ha3aj BIEPBLIE
chopmupoBasiock BCE 3T0 B cucremy. C 2T0ro MoMeHTa HaYHHAIOTCS
OTPBLIBOYHBLIE 3allUCH, IPHKHIKH, pacuéTbl. M1 BCcKope Obula IMOINBITKA
BCE OCMBICJIEHHOE OIIMCaTh, U B pe3yJibTaTe POAWIOCh NPUMHTHBHOE
u3loxXeHne cucreMbl. M BoT Korya yzKe Oblla INOTOBa IepBas BepCHs
9TOr0 OIHMCAaHHUs, MHE B pPYKH IIOIaJaeT H3BECTHas BCeM KHHIa
"Epaurenue". HoBweiii 3aBer. 9Ta KHHUra H paHblle ObLIa Y MeEHs.
K Takoro pojga KHHraM OTHOCHJICSI C yBaXkeHHeM, HO O 4YéM Tam
HAaIlHCaHO He IIOHHMaJl, KaK H OOJBIIMHCTBO Jiojged. M cumran
TaK¥e KHHTH CBOJOM HPaBOYUYEHHH, 3aKII0YalIUX B Ce0S OIBIT
MPOIIEIIINX TOKOJIEHHH.

CnydyalilHO HATOJIKHYBIIMChH Ha 9Ty KHHTY, S B HEKOTOPOH
CTelleHH OBbLI IopaxkeH TeM, 4YTo TaM HamucaHo. IloBropsio - 310
3HAKOMCTBO ¢ EBaHrenneMm ObLIO IOCJIE€ HAIMCAHHS BCEro, YTO OIIHCAHO
B MpEeIbIIyIHX IviaBaX. B0O3MOXKHO 3TO OBLIO HE B TOM H3JI0XKEHHH,
KaKk ceHdyac, HO CMBICI TOoT Xe. Hacrosiee ommcaHue, yxKe TpeThbs
BEPCHSI 3TOI0 TEKCTa, OCHOBATEJIbHO IlepepaboTaHHas U JOIOJHEHHAs.
HecMorpss Ha TO, 4TO s1 KpalHe OTPHIATEILHO OTHOIIYCh K IUTaTaM
13 KaKUX-TH0O UCTOYHHKOB, TaK KaK 3TO HE BCEryla BhIpazKeHHEe MBICIH
3aJI0KEHHOH B IIEPBOMCTOYHHUKE, BBLIHYXKJEH IMPHBECTH HEKOTOphHIEe
TEeKCTBhl 3Jech. 1 aymalo, He y KaXJIoro IIOJl PYKOH €CTh Takas
KHUra, a 4YHTaTh OJHO 3JeCh H CPaBHHBaTh B JPYyI'oOH KHHTE -
Henesnecoo6pasHo. Ilocraparoch NpUBOAMMEBIE BBHIIEPKKH JaBaTh B
TOYHOM COOTBETCTBHH C II€PBOHCTOYHHKOM.

Hrak, BCce, uTo 31ech OyjaeT NPHUBOJIUTLCI, 3T0 H3 EBaHremue,
pasnen - OrkpoBeHie cBararo loanna Borociosa.

9l cumraro, 4YTO C MOMEHTAa HAIIMCAHUS ITOH KHHUTH IPOIIEJIIHe
CTOJIEeTHs] TaK H3MEHW/IH Hall $S3bIK, YTO MHOT'HE CJIOBA M ITOHSITHS
IIPHOOPEIH COBEPIIEHHO Apyrol cMbIci. IlosaToMy mocrapaioch npuBeCTH
BCE BBIJIEPXKKH B TOM HAIlMCAaHWHM, KaK B KHUre. ToOJIbKO 3TO Oyjer
He BCE MOJApPSIJ M He B TOH IIOCIEIOBATEIbHOCTH, KaK OIIHCAaHO
B Epanrenne. B HekKoTOpOM CMbICJIE 3TO0 HEOOXOmMuUMO i1 Gojee
II0C/IeIOBAaTEeIbHOI'0 HM3JI0KEHHs, XOTsd H He 3aTparuBaeT oOIHI
CMBICJI BCETI'0 HU3JI0KEHHs.
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I'naga 1.

Orkporenie Tncyca Xpuera, koropoe paat €my Borm,
YTOEbl MOKA3ATh PAEAMB GROHM'B, MEMY HAAAEKHT'B EbITh
Rekopk. 1 OH'h nokazaah, MocAaR™s OHOE Mpe3s Anreaa Groero,
pagy Groemy Ioanny.

2.Ko'ropuﬁ CRHARTEARCTRORAA® CAORO Kokie
cRHARTEARCTRO THeyca XpHeTa, H ¥TO Ot BHARAS.

12.61 OBPATHACH, MTOERI YRHARTH, MEH roA0CTH, FOROPHRLUIF
€O MHOK; H, OEPATHRWHCH, YRHAKAD CEAMB 30A0ThIXB
CRETHALHHKOR ™,

13. 1 nocpepn cepmn cRETHARHHKOE™ MOAOEHArO Ghiny
MEAORBMECKOMY, OBAEMEHHATO B'h MOAHP H MO MEPCAMB
OMOACAHHATO 30A0ThIMB MOACOM b,

14.'naga €ro H BRoAOCKI B'RAbl, Kak'h B'Raas ROAHA, KAK®
CHEML; H OMH €10, KAK'L MAAMENL OPHEHHKIA;

15.11 Horn €ro nopOBHKI XAAKOAHRAHY, KAK'h PACKAAEHHKIA Bh
MeMH, H roAoCh €ro, KAK'h WYMh BOAD MHOTHX'h.

16.0HB A€p>KaAh R AeCHHITR GROEF cepmb 3R'E3A™; H H3T
VCTh €ro RhIXOAHA® OCTPLIA Ch OE'RHX CTOPOH® MEMH, H AHLLE
€ro, KAK'b COAHLLE, CistolLEe B'h CHAR CROEH.

17.1 korpa s yeupkas €ro, To naats kb Horams €ro, Kakhn
MePTEAIA. H ONh NoAOKHA HA MEHA AECHHLY GROW H CKa3aAh
muk; He gofica; d ecm nepeuift v nocakanir,

18.H KHBAIF; H BhIAE MEPTR'h, H CE, KHR'B RO R'RKH R'EKOR™S,
amutib. U nakio kKaMH apa H CMePTH.

19.MTaKks HAMHWIH, YTO Thi BRHAKAR, H MTO €CTh, H MTO
BYAETh nocak cero.

20.TafiHa cepamn 3R'R3ATH, KOTOPKIA Thl RHARA®L Rh
AecHniyk ALoeft, H CEAMH 30A0TKIXh CRBTHABHHKOR™, €CTh
cin: ceamt 3B'K37A CyTh AHrEABI CEAMH LLEPKREM; 4 CEAMB
CR'ETHALHHKOR'h, KOTOPKIE Thi RHAKRAD, CY'Th CEAMD LLEPKREH.
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YT0o MOXKHO CKa3aTh IIOCJIE€ IPOYTEHHS ITHX CTPOK?

9 gymaio, 4TOo TOJIBKO OJMH OTBET MOXKeT OBbITh. 3JIeCh pPeYb
HUJIET, UMEHHO, 00 3TOH JUarpaMmMe.

CeMb CBETHJIbHUKOB, aHAJIOTH IIEPKBEH - He3bI0JIeMbI U ITOCTOSHHEI,
HEe YTO HHOe, KaK YaCTHIbl JHarpaMMBl.

A cempb 3BE3]], aHAJIOTH AHI'€JIOB, TO €CTh JYXOB II€PKBEH - IT0JIsI
o0pa30oBaHHbIE 3THMH YaCTUIIAMH.

HHutepecHas mojckKaska, YTo B PyKe yJIEepPXKHBAeT BCE CEMb IOJIEH.
CoBpemMeHHas HayKa IIOKa 3THX CHJIOBBIX CBs3eH He 3HaeT. boiee
HaIVIIIHO 3TO0 CMOTPHTCS Ha PHCYHKe 91, eclH MOIBITaThCs U300pa3UuTh
BCE HaIMcaHHOe, coOjiojas Bce yKaszaHus. Hajgo mosjarats, 4To B
3TOM TEKCTe KaXJ0€ CJIOBO UYTO0-TO 0003HaudaeT. A depe3 IpoOIIEIIIHe
CTOJIeTHs OYeHb He IIPOCTO BBLUIOBHTH HCTHUHHLIA II€pBOHAYAILHBIH
CMBICTT Bcex cjIoB. Tem Gojiee, 4To BCE 3TO, HE Cpa3y IOINAJI0 HA GyMary.
Buauane Bcs sra mH(pOpMaIs IlepejaBajiaCh YCTHO M3 IIOKOJIEHHS B
MokojeHus1. MHorue ImoHATHS KaXKIbIH Iepefalonfil HHTEPIPEeTHPOBAI
10 CBOEMYy pa3yMeHHI0, KaK eMy Ka3ajoCh JIydllle.

Koneuno, ecium BaymMaThCsd B HalMCaHHOE, BO3HHKAaeT OOJIbIIe
BOIIPOCOB - YE€M OTBETOB.

Yto 0603HAYaET OINOSCHLIBAHHE ITOSICOM?

Tonmprko mmu coupans JIHK, mim 210 pasueneHne JIyXOBHOI'O H
TenecHoro. M BooOme, modyemy H300paxkéH dYelloBeK ofeTbiM? He
SIBJIIETCSL JIM 9TO aHAJI0roM OHOJIOTHYECKOT0 IIOJIs1 4eJioBeKa.

Yto 0603HavaoT Oejble BOJIOCHI U Topsliye Ijasa?

MBI Bcerjia CuUdTalld, 4YTO IVla3a 2TO 3epKajlo aymu. A 3jech
OHH TOPAT, YTO-TO H3Iy4aloT.

HurepecHoe mnoscHenne pa6oTbl Mo3ra. OcTpelH C¢ o0eHux
CTOPOH MeY.

Ilonygyaercs, 4To MO3I' HE COBCEM Te€HepaTop MBICIH. ITO
npeoOpa3oBarejib 3HEPrud Kakoro-ro 1mojasi B Muicab. Kak TRankui
CTaHOK, U3 HHUTOK JieJlaeT TKaHb, TaK U Mo3r 1mierer cBoo MEIcab u3
moJit. BCE UTO COTKalu 3a BCIO KH3Hb, IEPEXOTUT B JAPYryio (GopMy
cymecTBoBanus. Bor Tonpko rime? He Ha cenpMoM JIH 3BeHe Hallen
CHCTEMBI, KOTOPOMY IIOKa HEeT Ha3BaHHI?

JlatoTcss 4éTKHe W OJHO3HAYHbIE YKa3aHHUS: S €CTh IIEPBLIA U
nociaegHun. To ecTh, ChIH 4YeJIOBEYECKHH MM YeJOBeK pa3yMHBIH,
Kak oOmiajgarejib Mo3ra, ToJIbKOo ojuH. Ilocie Hero Omonormyeckoe
CyllleCTBOBaHHE KHBOI'O BellleCTBa 3aKaHYHWBAETCs.

Ho Xxu3Hpr Ha 5TOM He 3aKaHYHMBaeTCs. 3JeCh OJHO3HAYHO
- XKW, ¥ ObUI MepTB, M CHOBa JKHBY BO BeKH BeKOB. Kak 3To
IIPOUCXOJUT H YTO OymeTr jJalblle, IIoKa oTBera He naércsa. Ho
OJIHO YTOYHEHHE - HMel0 KIIoYH ajga H cMmepTd. HMMeer Kimounm K
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ciaenywonieri gopMe cyiiecTBoBaHusd. Ho KIII0oUoM MOXKHO OTKPHIBaTh,
a MOXKHO M HE OTKpPLIBaTb.

Hrak, uro Bunen HoanH, Mbl HaKoHeI-TO NOHsUIH. M, 0CHOBBIBasICh
Ha BCeX IIPOILILIX PaCCYyXKJIEHHUsIX, HaJ0 OTMETHTb JOBOJLHO TaKHu
IMopasuTeJIbHbIe COBMNAJEHHs B OINHCAHHAX CHCTEMBI YCTPOHCTBA
HaIero MHpa.

Jlanpmie caM co00OM BO3HHKAaeT BOIIPOC - €CJIH TaK, TO UYTO Ke
npaneiie? Benp emy, HoanHy, Hamo HamwcaTh HE TOJILKO YTO BHJEN, HO
U 4TO €eCTh, H YTO OyJeT IIocie Cero.

Jlo cux mop BCe, UTO s OIHUCHLIBAJI, KaK-TO CPaBHUBAJIOCH C TE€MHU
JIOTHYECKHMMH IIOCTPOEHUSIMH, C KOTOPBIX MBI Hayalld 3HAKOMCTBO C
mupoMm. Jlameme moiger aHanmu3 "OTKpoBeHHH" C IEIBI0 BBIICHUTD,
YTO XK€ eCcTh M 4ro OyjaeT. HecomHeHHO, uUTO Takol aHaiu3 OyJer
MPOBEJEH C IO3HIMHA H C YYETOM BCEro BHINIEH3JI0:KeHHoro. Koneuno,
BCE€ BBIBOJIbI TAKOI'0 aHAJIM3a MOTYT BBI3BAaTh HEOJIHO3HAUHYIO PEAKIHIO,
U 31eck yxke BCE OyneT 3aBHCETh OT TOI'0, BEPHUT JIH YHTAIONIMHA BO BCE
9T0, WIH BOCIPHHHMAET 3TO0 KaK CKa3Ky C XOpOoIIHM oKoH4daHHeM. Ho
TO, YTO KaXKIbIH M3 YHUTAIOIMX 3TH CTPOKH OJIUH pa3 B JKHU3HH C THM
BCTPETHUTCS, 5TON0 OTPHIATHL HE CMOXKET HHKTO.

ITosToMy mormpoiry 4yuTaoIero, HabpaThCs TEPHEHUS U OCMBICIHTD
3TO IIOBECTBOBaHHE, a IIOTOM JellaTh BBIBOJBL. Beputh WM HET, 3T0
IIPaBO KaxXJIO0I'0 U BBIOOP BCerja 3a BaMHU.

Emé pa3 ormedy, 4To C TOYKH 3pEHHsS COBPEMEHHOH HAYKH,
HH JI0Ka3aThb, HH OIIPOBEPTHYTH BCEro 3TOI0 HEBO3MOXKHO. Mozxer
ObIT, B OymylleM, KoIJia Halla IMBWJIM3alMsd BOHIET B HOBBIM 3Tall
pa3BUTHSI, BCE 3TO CTaHET IPeIMETOM Hay4HBIX JUCKYCCHH. A celdac
- XOTHTE BephTe, XOTUTE HET.

Hrak, yro ke ecth. B 3amoBensix, WM KakK MbI ceHyac Ha3bIBaeM
MoJ00HbBIE TBOPEHUS - KOJEKC IOBENEHHs, I JeloBeKa HOPMaJIbHOTIO,
Pa3yMHOT'O, YHTAEM:

T'aaga 2.

7. M mkiouyiri YX0 AAd CABIWHTH, MTO AyX® FOBOPHTH
LLEPKRAM'B: MOE'RKAAIOULEMY AAMH BKYILATH 0T APERA XKH3HH,
KOTOpPOE mnocpear paa hoxis.

10.He ®ofica nnvuero, wro Terk HAAOEHO EYAETH
nPeTepmETh. BOTh, AIAROAL BYAETH BREPrATh H3'h CPEALI
RACh B'h TEMHHLY, MTORE HCKYCHTh RACH, H BYAETE HMETH
CKOPEL  AHEH AecATh. Byab BRpeEHs A0 CMEPTH; H Aamh
TeRk BEHEL XKH3HH.
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17. A ackiowift yxo (cAbaTR) A4 CABIIHTS, wTO AVXh
FOROPHT'H LEPKBRAM'B: MOBKXKAAWULEMY AAMB  BKYIIATH
COKPOBENHIK MANHNY, H AaM'h €My E'BALIFL KAMEHK, H HA KAMHE
HAMHCANHOE HOBOE HMA, KOTOPAr0 HHKTO HE 3HAETS, Kpom'k
TOro, KTO MOAYMAET b.

26. 810 noskkaaeTs 1 corarogaeTs Akaa Mon A0 KoHLLA,
TOMY AAM'h RAACTh HAA® A3BIMHHKAMH.

27. ByA€T®H nACTH HYB KE3A0MB KEAEIHRIM'B; KAK'A
COCYAbI FAHHANBIE, OHH COKPYLLATCA, KAK'D H f noayMHAS BAACTH
ok OTua Moero.

28. 1 pamn emy 36°k3py yTpention.

. Amkiougnit vyo (caniwaTn) pa caniunts, wro Ayxh
FOBOPHTH LLEPKRAM'B: MOBRKAALULIA HE MOTEPNHTH RPEAA
0T BTOPOH CMEPTH.

31echk MBI BIIEPBBIE CTAJIKHBAEMCS C IIOHITHEM - JIEPEBO JKH3HH.
Ecin ecth gepeBo, TO ecTb M KOpHH. A rjie OHH?

JlepeBo KHM3HH, B IIPOIIECCE CBOEro pPa3BUTHs, JOJDKHO JaBaTh
II0abpl. A IIogaMH MoxKeT ObITh TOJbKO 2KusHb. Ho MbI 3Haew,
yro JKH3Hb 3apoxjgaeTcss B MHpe IN0J00HOMY Hamemy, ToTJa
mwiox - 7o Mup.

Ho Hac celiyac uHTepecyeT, YTO K€ IPOHCXOJHT IOCTe
CMEPTH.

Jla, mocie OHOJOrMYECKOH CMEpPTH, XKH3Hb IPOJOJIKAeTCsI U
JIAETCS BeHeI| JKH3HH. 3JIeCh NMPOHUCXOIUT aHAIM3 TOH SHEepPreTHYEeCKOH
cy6CTaHIIUH, KOTOPYIO 4YeJOoBEeK HaKOIHJ B IpoIlecce CBoen
ouolornyeckon Ku3HH. Ilpomemmmum 3TOoT OTGOP BBITAETCSI IPABO
Ha JaJbHEHNyl0 >XH3Hb. KaMeHb Oellbli C HOBBIM HMeHeM. 3Jech
TakXke CyllecTByeT Hepapxusd. Ho TOJBKO II0 IIpH3HAKAM YHCTOTHI
MbIciien. MbI y2Ke roBopmid o MBIC/IH, KaK 0 MaTepHaJIbHOM, KOTOpoe
HaKaIlJIUBaeTCsl B IIpollecce JKU3HH. KOHeYHo, Hajgo OBUIO BBECTH
KaKoe-TO HasBaHHe, a TO OJuH pa3 MbICIb, APYyrod SHepreTHdyecKas
cyocTaHnyst. X0Ts CMBICT OJMH U TOT XKe.

Hrak, xusnp npogorkaercd. Ho, oka3bpiBaeTcs, ToXe He BEYHO.
N “ram” cymectByeT BTOpas CMepTh, KOTOPYIO UYeJIOBEK TOXKe JIOJIKEeH
npoiTH. EcliM KU3HbL 10 CMepTH, TO, CKOJILKO 3TO II0 BpeMeHu? Ha
9TOT BOIPOC MBI IIOJIYYHM OTBET HECKOJIBKO II03XKeE.
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3nmech HaJIO 3aMETUTh €lE OJHO, 3TO BCE IPOHUCXOJHUT B HaIleM
mupe. To ecTb B mpejienax IOCTPOEHHON aHarpamMMbl.
3anoBeu ené He 3aKOHYMJINCH, YHTAEM JaJIbIIle.

T'aara 3.

s.Jloskxkparouifi oRA€METCA BB BRABIA 0AEKALI H HE
H3rAAXKY HMENH €r0 H3'h KHHIH KH3HH, H HCNOBRAAK HMA €ro
npeps Oruems Monms H Npeas Anreaamn €ro.

12.1loskxparouero cakaarw croanoms g xpamk Bora
ALO€Ero, H ON'b Y’KE HE BHIAAET'H BON'B; H HAMHLIY HA HEM'B
Hma hora Aloero n nma rpapa hora Aloero, Hogaro Iepycaanma,
HHCXOAALLAMO ¢'h HERA 0Th Bora Moero, n nma ALoe HOROE.

19.B0r0 A aora, TRk oBAHMAK H HAaKa3kIEAW. HTaK®
EYAb PEBHOCTEN'® H MOKAHCA.

20.e, cToro V' ABEPH H CTYMY. €CAH KTO YCABILLHTD MOAOCH
ALORt H OTROPHT'H ABEPL, BOHAY Kb HEMY H EYAY BEMEPATH
¢h HHMh, H OH'B €0 MHOMK.

ZI.HOE'L‘.)K‘A,AIOLLLGM\(' Aamb ¢ReTh ¢o AMHOKW Ha npecToak
Moemn, kKakk H A noskanas, n ckat ¢o Oryemts Moumt
Ha npecToak €ro.

Bor okaswBaercs Kak. CymecTByer KHura xXu3Hd. [lo-coBpeMeHHOMY
- nH(pOpMaIMOHHBIA 6GaHK MaHHBIX. Kyga 3amuchiBaeTcsl BCE, YTO OBLIO
H, 3aberasl HEMHOI'O BIIepej], CKaxXy, TaM K€ XPaHHUTCSI IIporpaMma
pa3BuUTHA Ha Oynylee.

3necy Tpebyercs eme OHO yTouHeHHe. BC€ 3To0 IpoHCXOmuT
yXKe T1I0clie BTOpod cMepTd. To ecTh, Ipomeaure OT60p IepexojsT
Ha CJIEAYONyI0 CTYIIeHb CYIIeCTBOBaHUS.

006 2ron (hopMe CyIEeCTBOBAaHUSI CBEIEHHSI BECbMa CKYIHbIE. XOTS
B JaJbHEHIINX TeKcTaX 00 3TOM YIIOMHHAaeTCs HeoJHoKpaTHo. Ceryac
YKas3bIBaeTCs TOJIBKO TO, YTO IIPOIIeNIIni oT6op Oyuer “cToiboM B
xpame”. OYeBHIHO, YTO ITAa SHEPreTHYecKas CYIHOCTb, Iepenieinast
B caenywouyio ¢GopMy CyIlecTBoBaHusd, “TamM” KaKHM-TO 00pa3oM
HCIIOJIB3YeTCsd, 3adeM-TO HyXKHa. A cToja6 B XpaMe - 3TO IIPOCTO
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CpaBHeHHe, KOTOpoe ObLIO IIOHSATHO TeM, KTO 3Ty HH(PpOpPMAIUIO
nepenanBail. Celuac UCTHHHBIA CMBICJI BCEI'0 3TOI0 YK€ yTepsiH.

W3 panpHeHIUX TEKCTOB CTAHOBUTCSA OoJiee IIOHATHO, 4YTO 3TO
BCE IIPOMCXOIUT YyKe 3a IpejellaMd Hamero MHpa. 3a IpejejiaMu
Hamen guarpamMMbl. O6 3TOM MHpe KaKHX-THOO HAyYHBIX HCTOYHHKOB
Her BooOme. IloaTomMy Bce cBeeHHsT NPUIETCS 3aUMCTBOBAaTh U3
TaKUX HCTOYHHUKOB. MOXKHO, KOHEYHO, IIPH XKeJaHHH HCCIeN0BaTh TOT
BOIIPOC, HO He B TOM KHHIe.

Bot uro ecth. besyciioBHO, 4YTO B COBpeMeHHOH HHTepIIpeTaIuu
9TO BBITVIANEN0 Obl HECKOJbKO HHave. A cerdyac HeoOXOIHMMO
COIIOCTaBUTh BCe H3BECTHbIE HCTOYHHKH M BBIpaboTaTh XOTS OBl
nmoHnManue Borpoca. Ho a1o, s cunrtaio, He 1oJI CHIy OJHOMY 4YeJI0BEKY,
37eCh HYXKEH KOJUIEKTHBHBIH pa3yM. A To, 4YTO s Jejlal0 ceHdac,
9TO0 BCEro JHUMNIb IIONBITKA OOpaTHTh BHHMAaHHE Ha IIOpasHTelIbHbIE
COBHIAJEHHs] CTaphbIX MYAPBIX KHHUI' W TOH IlelH BBIBOJIOB, KOTOpPKIE
BBITEKAIOT U3 BCEX MNPEIbIIYIX PacCyzKIeHHH.

Hrak, loamny ocrtanoch omucaTh 4tTo Oyjaer. Ilompobyem
a"anmm3upoBath "OTKpoBeHus' nalblie.

Jlanpime uOET oONMCaHHE TOr'0 MHpPa, B KOTOPHIM IHoIajgaeT
YeJIoBeK I10CJIe BTOPOH CMeEpPTH.

I'aaga 4.

ITocak cero s g3rasnya®, H BOTH, ABEPh OTEEPCTA HA
HER'K, H NPEXHIA roAOCh, KOTOPKIM A CABILLIAAD KAK'D Ebl 3BYKh
TPYELI, FOROPHRLLIF CO MHOK, CKA3AA®: B30HAH CHOAAQ, H MOKAXKY
TER'R, YEMY HAAAEKHT® EBITh Mocak cero.

2.1 ToTvach A Baiak BB AyXk: H BOT'R, MPECTOAS CTOAAh
Ha HER'K, H HA NPecTOAR RhIAh CHAALLF.

3.1 ceri CHAALLIA BHAOM® BbIAR MOAOBEN® KAMHK ACMHCY
H CAPAHCY; H PAAYTA BOKPYMh MPECTOAA, BHAOM'B MOAOBHAA
cmaparay.

+ BOKPYT MPECTOAA ABAALATH METHIPE MPECTOAA; A Ha
MPECTOAAX BHARAL A CHARBUIHXS ARAALLATH METHIPE CTAPLLA,
KOTOPLIE ORAEMEHKI EbIAH B'h B'RABIA 0A€XKAK H HMRAH Ha
FOAORAX'E CROHXh 30A0ThIE RBHIbI.

S.I/I OT'h MPECTOAA HCXOAHAH MOAHIH H rpoMbl H raachbl, H
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CEAMD CBETHABHHKOB™S OFHEHHBIXS ropRAH MPEAH MPECTOAOM'D,
KOTOPKIE CY'Th CEAMB AYXOBE Boxiny.

6.l npeps npecToromMs MOpE CTEKAAHOE, MOAORHOE
KPHCTAAAY; H MOCPEAH MPECTOAA H BOKPYTh MPECTOAA METHIPE
’KHROTHAIXh, HCMOAHEHHKIXh OMER CMEPEAH H C3AAH.

7./ neproe XHROTHOE BBIAO MOAOEHO ABEY, H BTOPOE
KHBOTHOE MOAOEHO TEABLY, H TPETHLE KHBOTHOE HMEKAO
AHUE, KAK'h MEAOR'BKh, H YETBEPTOE *KHROTHOE MOAOBHO OpAY
AETALLEMY.

8. kaxpoe H3® MeThIpEXD KHEOTHBIXE HMWKAO MO WECTH
KPBIA'E BOKPYT™h, & BHYTPH OHH HCMOAHENKI OMEH; H HH AHEM'B, HH
HOMBIO HE HWEKIOT™h MOKOA, B3LIBARA: CBATH, CRATH, CRATH I'ocnoak
Bort BCEAEPKHTEAR, KOTOPhIA BhlAh, ECTh H FPAAET B,

9.l Korpa KHEOTHMA BO3AAKTH CAARY H MECTH H
BEAAFOAAPENIE CHAALWLEMY HAa npecToA'k, KHBYUemy BO BEkH
R'EKOB®;

10.Torpa ABAALLATE METHIpE CTAPLA MAAAKTH MPEAH
CHAAWHM'B HA NPECTOA'R, H MOKAAHAKTCA KHBYULEMY RO
B'RkH B'EKOR™h, H MOAAraTh BEHLAI CROH MPEAB MPECTOAOM™,
rOROPA:

. AocTontrs Thi, TocnopH, MpiATh CAABY H MECTh H CHAY:
HEO Thl COTROPHAL BCE, H Bee MO TRoeH BOAR CYLULECTRYET™
H COTROPENO.

Kakwne 3mech moryT ObITH OOBSICHEHHS. 3HATh ObI O YEM BOOOIIE
HUIET pedb, KOIY[a OH YIIOMHUHAET CJIOBO <«IIPECTOJD».

Ecau mpectron 3T0 OguH M3 MHUPOB, IOJIOOHBIX HalleMy, TOTJa
X BCero JBaaiarh dyetbipe. Ho ecTh M IVIaBHBIN IIPecTojl, HA KOTOPOM
Boccemaer CotBopuresb Bcero.

Koneuno, loanH ymoMuHaeT, 4YTO BOKpPYI IIpecTojila ceMb
CBeTWIbHUKOB. Ho KakoW I1pecTojl UMeJlics B BHIY, OJHO3HA4YHO
OTBETHUTb HEBO3MOZKHO.

Hekoropbie NOHATHSI MOXKHO YTOYHUTb M3 3aKJIIOYUTEIbHBIX
IJIaB.
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I'aaga 21.

n VBHARAE 1 HOROE HERO H HORYH 3€MAK; HEO MPEXKHEE
HEBO H MPEXKHAA 3EMAA MHHORAAH, H MOPA \?K€ H'ETB.

2 a, Toanns, yeHpykAs CRATHIA ropoas Iepycaanmm,
HORKIM, CXOAAULIFE 0OTh Bora ¢h HEEA, MPHrOTORAEHHBIA KAK'h
HEB'RCTA, YKPALLIENHAA AAA MYKA CROErO.

3.1 YCABILAAD A FPOMKIH FOAOCE C'h HERBA, OBOPALLLIF:
c€, cknia Bora ¢w veaorkkamu, H OH'B BYAETH OBHTATH Ch
HHMH; ONH BYAYTH €ro Hapopoms, H Gamb Bort ¢b HHmu
BEYAETH Boromts Hyb.

+H OTPETH Born BeAKYy CA€3Y ¢'b OMER HXH, H CMEPTH
HE BYAET'H \PKE; HH MAAvMA, HH BROMAA, HH BoA'K3HH \Ke He
EYAETh; HEO MPEKHEE MPOLLIAO.

5.1 ckazaan CHAALLIA HA MPECTOAR: C€, TROPH RCE HOROE, H
FOROPHTH MH'K: HAMHUIH; HEO CAORA CiH HCTHHHBI H RBPHBI.

ZZ.XpAMc\ ’)KE A HE BRHAEA'L B'h HEM'®; HEO T'ocnoas Bort
BecepepKHTENL XpaMb €r0, H ArNELSD.

3. M ropops ne nmkers HYZKABI HH BB COAHLYR, HH BB
aynk Aas ocrkuLenia cRoero, HEO caara Boxina ocgkTHAA €ro, 1
CB'ETHALHHKL €ro ArHel .

T'aaga 22.

H nokazaas muk uncryio phky BOAB kH3HH, cBRTAYIO,
KAK'h KPHCTAAAD, HCXOAALLYI 0Tk npecToAa Bora n Arnua.

2.Gpean yanupt ero, n no Ty 1 no Apyrko cTopory pkk,
APERO >KH3HH, AR'RHAALATHE PA3H MPHHOCALLEE MAOABI, AAKLLEE
HA KAXKABIH MECAL® NAOA™ CROH; H AHCTHA AEPERA AAA
HCLYRAEHIA HAPOAORD.

3.1 unvero yxke He BYAETH MPOKAATArO; HO MPECTOAh
Bora v Artua BEYAETS B'h HEM'B, H PABBI €10 EYAYTH CAVKHTH
Cmy.
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4.1 y3paTs anue €ro, v uma €ro EYAETH HA MeAd B
HX'B.

s Houn He BYAETH Tamh, H HE BYAYTH HWETH HYZKARI
HH B'h CBBTHALHHKEK, HH BB CBRBTER coaneunomt; neo Tocnoan
Bort ocgBUta€Ts HX'B; H BYAYTH LAPCTBOBATHE BO B'RKH
R'RKOR'B.

6.l ckazaam mwrk: cin caora BRpHBI H HeTHHNGE H Tocnogh
Bort CRATHIX® MPOPOKOB™ Nocaaas AHreaa GROEro nokazaTh
PAEAMB GROHM'B TO, MEMY HAAAEKHTH EBITh BCKOP'E.

7.Ge, rpapy ckopo: BAAKEN® CORAKAAWULIA CAORA
MPOPOMECTRA KNHHIH CER.

Bot, Bcé Xe, Kak JIOTHYHO H IIPOCTO BCE YCTPOEHO.

Ho ma Gojlee moJIHOrO mpencTaBlIeHHsT BCENO IIPOHCXOIAIIETO
HEeOOXOIUMO IOHITH, UTO K€ IPOUCXOJIUT C YeIOBEKOM. 31eCh 51 HMeEI0
B BHJIY Ty SHEPreTHYECKyI0 CYIIHOCTh, B BHJIE KOTOPOH CYIIECTBYET
yenopedyeckoe "', mocie GHONIOrHYECKON CMEpTH.

Hekoroprle cBegeHHsT MoOXKeM y3HaTh H3 “KHHTH XKu3Hu . st
5TOT'0 BO3BPAaTHMCS HECKOJIBKO Ha3ajl.

T'aaga 6.

o.M korpaa Oun cHAA ATV MEYATh, A YBHARAB Moph
KEPTBEHHHKOMB AVIIH YEi€HHBIX'h 34 ¢A0B0 Boxkie n 3a
CBHARTEALCTRO, KOTOPOE OHH HMKAH.

101 g30nnan onn rpomkHms roaocomm, rogopa:  pokoak,
Baapbika CBATHIA  H HCTHHHLIA, HE CYAHLI® H HE MCTHLUA
KHRVIHM'E HA 3emak 34 KPORK Hauny ?

1.1 panst Ebian KAXKAOMY H3'B HHXH O0AEXKABI E'RAbIA, H
CKA3AHO HM'b, MTOEKI ONH YCMOKOHAHCh ELLE HA MAAOE BPEMA,
MOKA H COTPYANHKH HX'h H EPATHA HX'h, KOTOPKIE EYAYT'h
YVEHThI, KAK'h H ONH, AOMOANAT'h MHCAO.

12 korpaa Ont cuaas IIECTYH MEMATh, A E3rAANYA'h,
H BOT'h, MPOH3OLIAO BEAHKOE 3EMAETPACENIE, H COAHLLE CTAAO
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MPAMHO KAK'D BAACAHHLA, H AYHA CA"’S(\A(\ACI; KAK'b KPOBb.

13. M 3&'k3AKI HERECHBIA MAAH HA 3€MAK, KAKD CMOKOBHHLLA
MOTPACAEMAA CHABHBIME BRTPOM™B, PONAETH He3pKAbA
CMOKEBI CBOH.

14.H HEEQ CKPbLIAOCH, CBHBUWIHCh KAK'B CBHTOK'h; H BCAKAA
ropa H 0CTPOR™® ABHHYAHCK C'h MECTH CBOHX"b.

I'aaga 21.

o.Ml ckazaan muwk: corepuinaocs! H ecms Aanda
Omera, HAMAAO H KOHELh; *KAKAVULEMY AAMB AAPOMB OT'h
HCTOMNHKA BOABI >KHEOH.

7Tloskxparowini nacakpyer gee, n ByAy emy Boromw, n
OH'b BYAETH MHE ChiHoM™b.

s. BoazaHERIX® ke H HeREPHLIXh, H CKREPHBIXh, H VRIS,
H AWBOA'RERT, H MapoARER, H HAOAOCAYKHTEAEH, H BCRXD
AXKELOR® YMACTh Bh 03€p'R, ropauwems ornemts u ckpow.
ATOo CMEPTH BTOPAA.

10.1 go3nect mena B Ayxk HA BEAHKYIO H BRICOKYI0 FOpY,
H MOKA3AaAs MH'E BEAHKIf rOpOA™, CRATHIA LepycaaHMb, KOTOPKIF
HHCXOAHA® Ch HERA OT'h Bora.

ZS.BOpOTA €ro HE BYAYTH 3aMHPATHCA AHEML; A HOMH
TaM'b HE BYAETh.

26.H MPHHECYT'L B'h HEr0 CAABY H MECTH HAPOAOR™S.

270 He BOMAET™ B'h HErO HHYTO HEMHCTOE, H HHKTO
MPEAAHHBIH MEP3OCTH H AXKH, 4 TOALKO TR, KOTOPhIE HAMHCANKI
v ArHuA BB KHHMR >KH3HH.

T'aaga 22.

1.1 ckazaas mik: He 3aneMaThIBAN CAOR'H MPOPOMECTRA
KNHIH CEH; HEO BPEMA EAH3KO.

ll.HeﬂpABG‘A,HhII:I MyCTh €ULE ARAAETH HEMPARAY; HEMHCTHIF

-
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MyCTh EULE CKEEPHHTCH; MPABEAHBIA AQ TROPHT'h MPABAY ELLLE,
H CRATKIA Ad OCRAULAETCA ELLE.

12.Ge, rpapy ckopo, n Bo3mespie Moe co MHOW, MTORKI
BO3AATH KAXKAOMY 0 Akaamt ero.

3.4l ecmmn Aabdpa H OMEra, HAMAAO H KOHELh, MEPBLIA
H nocakaHir.

14.Baaxkenunr Tk, KOTOPhIE CORARAAKTL 3anoBkan €ro,
MTORM HM'BTh HMB MPABO HA APERO KH3HH H BOHTH R'h
ropoA™s ROPOTAMH.

Bot Teneps, s aymalo, cTajgo IOHSITHER.

IIpegcTaBUM mNOCTpOEHHE BCEro CyIero, B COBpeMeHHOH
HHTepIperanuu. S HaspIBal0 BCero, Tak KakK MHPOM MbI Ha3Bajd
TOJILKO Ham Mup, B KOTOPOM MBI ceHyac HaxXxoguMcs. A 3To
yKe CBEPXMHp, €CJIH MOXKHO TaK BBIPA3UTLCS, HO BCE 3TO MOKET
CYIIECTBOBATb U B OJHOM OOBLEME.

3nech OyayT mnepemneTaThcss Ha3BaHWsS W IOHSITHI U3
COBPEMEHHOI'0 HAYYHOI'O IIpeJCTaBlIeHHs M Te, KOTOpble IIPHMEHSIIOTCS
B “OTKpoBeHHIX .

Hrak, cymecrByer Ilone BpemeHnn, HemnpepbIBHO JIBHKYIIEECH.
Omuo u3 Ttevenud, peka Ku3HH, IpH CBOEM JBHXKEHHH oOpasyer
TypOyJI€HTHOCTH, ABa JepeBa ZKH3HH. DTH JBa BHXPEBBLIX OTBETBIIEHUS
o6pa3yioT 1o JBeHaaaTh MHPOB Kaxijoe. Bor 31mech yzKe o0pasylorcs
MHPBI, IOJ00HBIe HamieMy. MHp 3TO IpPecTojl, BOKPYT' KOTOPOro, CeMb
CcBeTWILHHUKOB. M pajbiie Tak, Kak OIHCHIBAJIOCH BHIIIE.

B wncrokax peku Ku3zam Haxomurca Bricmas Pasymnas Cuia,
bBor. O4eBumHO, CBOMM CyIIeCTBOBaHHEM BBICIIHH Pa3ym BHOCHUT
TypOynenTHOCTH B aBmzkenue [lons Bpemenn. CoBpeMeHHOe omnpefeieHne
- Crpena Bpemenn. 9tu TypOy/IeHTHBIE IIOTOKH H 00pasyioT JBa
IIPOTHBOIIOIOKHBIX 00pa30BaHUs - MHPHI M aHTUMHPEI.

A 410 Xe YellOBEK?

IIpomecc o6pa3oBanus MHUPOB IIpejdliojlaraeT II€EPBOOCHOBOH -
Bpewms. Jlanpiie U3 ero moTokKoB 00pasyeTcs MPOCTPAHCTBO, B KOTOPOM
Oyner ob6pa3oBaH Mup, OJ0OHBIN HalleMmy.

CrhenyomumMm 3TaloM IIOCTPOEHHs, HIET IIPoIecc 00pa30BaHHSI
HEXKHBOI'O BeIeCTBa. IJTOT IIPOIECC 3aKaHYHUBAETCSI C 00pa3oBaHHEM
3aMKHYTOH CaMOPEryJIUPYIOIENCs CHCTeMBI, KaK Mbl pPacCMaTpPHUBAJIU
B Ipeapaynux IiaBax. Ha »ToM mporecc co3laHusg HEXKHBOTO
okaHumBaetrcs. HaumnHaercs cienyronui arar.

o e &
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Caenyronmi sran HaynHaeTcs ¢ 00pa3oBaHus 2KH3HH, SBISIONERCS
NPEeANOoChIKON 111 moctpoeHHss Mosra. Jlocruras, B mpoilecce
CBOEH 5BOJIIOIMH, OIPENEIEHHON0 YPOBHS pa3BUTHs, Mo3r HaynHaeT
npeo6pa3oBeiBaTh Iloe BpemeHn B MBICTIEHHYIO HEPTHIO.

Oo6pazoBanue MbICH, ClIOCOGHON K JaJIbHERNIEMY CaMOCTOSITEIbHOMY
CyIeCTBOBAaHU, 3T0 U ecThb 3amava Kusau. C o6Gpas3oBaHHEM
MBICJIEHHON SHEPruH HeOOXOIHUMOH IUIOTHOCTH, 3aKaHYMBAETCS TOT 3Tall
pasputHd. 1 MpIcib nepexoauT Ha CaMOCTOSITE]IbHOE CYIIEeCTBOBaHUE,
He IIOKHUasl IOoKa IIpedesioB CBOEro MHpa.

B sTOM cocCTOsSIHUHM 4YeJjlIOBEK, HJIH €ro 3HepreTHYecKas
cyOCTaHIMsI, IIONajJaeT B YHCTHIHIE. 3JeCh IPOHUCXOAUT OTGOp Ha
JIAJIbHEHINYI0 IPHTOJHOCTh K YYaCTHIO B IIPOIECCAX CTUMYIHPOBAHHBLIX
CYIIeCTBOBAaHHEM BBICIIEH Pa3yMHOH CHJIBI, OBITH CTOJIIOM B
Xpame [ocnomnem.

Takas cyOcTaHIusl HaxXOAUTCd B IIOJOOHOM COCTOSHHH J0 TeX
Iop, II0OKa B 3TOT MHpP He IepeHayT BCe, C KeM CTaJIKHBaJICs
YyeJIOBEK B CBOeH OHoJiornyeckKon XH3HH. O4YeBUIHO, 4YTO BCE
3T0 HEOOXOJMMO JUIS BBIICHEHHS He TOJIBKO (paKTa, HO H IPUYHH
HapylleHHsT KOJIeKca IIOBEJIeHHS.

31ech cylmecTByeT TPH YpPOBHS oTOopa. IlepBuIii: HHKaKHX
3aMeYaHHHd - MPHTOJHBLI JUISI OCYIIEeCTBJIEHHS CBOe€H MHCCHH B
JalbHenmer QgopMe cymecrBoBaHud. [Ipu sToM mepexoye obGecredeHo
JanpHennee OeccMepTHe, T.e. y4acTHe B JedTeIbHOCTH Briciero
Pasyma. BTopol - mpm He3HaYHTEJIbHBIX HapyIIEeHHIX 3alloBejeln
KoJIeKca - OCTaeTcd B TOM MHpe, B HOBOH (opMe cymiecTBoBaHusd. 1
“XXe3710M KeJIe3HbIM IIaceT SI3BIYHHKOB”. ITO IIPOJOJIKAETCS ThICIIY
ner. Uro pajblle He YIOMHHAETC.

H, nakoHel, TpeTull ypoBeHb O0TOOpa - He IPONIENIINX B IIE€PBBIX
JIBYX, IPOCTO YHHUYTOXKAIOT, HACTYIIAeT BTOPas CMEPTh.

He mnorepneBmmue Bpema OT BTOPOH CMEPTH, Iepeliedlnne B
TPeThio (POpMy CYIIECTBOBaHHUS, YYacCTBYIOT B JeATEILHOCTH Bricirero
Pazyma. U, oueBHuHO, Takas HeATEIbHOCTbL SBJISIETCS IEILI0 BCEX
npeo6pa3zoBanun. Yrto6bl co3math Pa3ym cnocoOHBI CO3HaTh HU
TBOPUTH. PaHee yImOMHHAJIOCH O IIporpamme pa3BuTHs JKH3HH,
Xpausiniencss B HHQOpMaIioHHOM GaHKe JaHHBIX WIH B KHure 2KH3HH.
B nmamHOM cllyyae KOHeuHas IIeJIb JIOCTHIaeTCs.

Tak uro xe yBugen loanH, Korjga OH CHsJI IIECTYIO IledaThb?

Benukoe 3emierpsiceHne, COJHIE CTajJl0 MpPayHO H JIyHa
KpPOBaBOH. 3BE3NBl yIAIH Ha 3eMII0 H HeOO CKpPbLUIOCH, CBHUBIIHCH
KaK CBHTOK.

MoxeT OBITH 37€Ch OIHCHIBAETCS Y4YacTHE COJIHEYHOH CHCTEMbI
B 00pa30BaHHH CEJILMOI'0 3BeHA CHCTEMBI?
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Bor Kparkoe omnmcaHne OCHOBBI T€X 3HAHHH, KOTOPBIE 3aJI0KEHBI
B xpuctuaHcTtBe. Cpa3y ke BOIIPOC - OTKyJa OHH Y JIOJeH, KOTOpble
Jlake He IOHHMAaJH HCTHHHOI'0 CMBIC/IAa TOT'0, 4YTO IepeJaaBajf
cleayoImuM NoKojJeHusM? Ecinm uM nepemaim KakK TOTOBBIE
3HAHHUI - TO KTO?

Eciu yuraonmi 3TH MOHM pacCyzKaeHHs, oTOPOCUT Bce aMOHIIIH
U BJIyMaeTcsi BO BCE 2T0, TO, s AyMaio, 0e3yCJIOBHO, COIJIACHTCS C
TeM, 4YTO XPHUCTHAHCKO€ Yy4YeHHe HMeeT B CBOEH OCHOBE CTPOHHYIO
cucreMy 3HaHui. HayuyHble 5T0 3HaHHSI WM KpacHBas CKa3Ka,
IOKaxeT JajlbHeHmas XHU3Hb Kaxjgoro u3 Hac. Ho wumHorma 3To
ObIBaeT CJIMIIKOM IIO3JHO.

Tenepb cTaHOBATCS MOHATHBI XPHUCTHAHCKHE 3aITOBEH, SIBIITIOIIHAECS
JIOTHYHBIM IIPOJIOJIZKEHHEM BCETO YYEHHSI.

Tak kak bor cymecrByer, bor He mpocTto aGCcTpakTHOE IOHSTHE,
U He JeaymkKa c 0opojoH, a ToT Bwicmmui Pa3sym sBiIsoomuncs
co3mjgarejeM BCero, ¥ HaC B TOM YHCIIE, TO IVIaBHAs 3allOBEb -
HE YBEW - ucrtunHO BepHa. PaspymeHue, yOHICTBO IPOTHBODEUHT
BCEH JIOTHKEe IIOCTPOeHHss cucreMbl. CHcTeMbl OCHOBAaHHOHW Ha
CO3HJIAHUH H IIOCTOSSHHOM CaMOCOBepIIEHCTBOBaHMH. M TOT KOJekc
IOBEJIeHNs, Ha3bIBaeMbIN 3aIlOBEIH, 3TO HE IMPOCTO J0OphIe MOXKETaHus,
9TO IIporpaMMma pas3BHTHSI dYejioBedyeckoro “YA”, B Hamen OypHOH
U HACBIIEHHON XKU3HH.

Bor Tak HaumHas CBOHM PacCyKIEHHs OT MPOCTHIX IMAPHKOB, MBI B
UTOore NpPHILIA K noHuManuio Bricmero Pa3syma, Kk bory.

KoHeuHo, celiuac MOXKHO 3aaTh BOIIPOCOB GOJIBIIE, YEM IIOJIYYUTh
Ha HUX OTBeToB. Ho s cumTao, 4To BCe OTBETHI JOJKHBI OBITH
JIOTHYECKHMH CJIEACTBHSIMH Hallled peallbHOMN Ku3HH. CTapasich IOHSITH H
pa3o6paThCs B OKPYZKAOIIEM MHpE, 51 HE CTABHWI IIEJIbI0 CO3[aTh TEOPHIO
BEJINKOI'0 OO0beNHHEHHs. YTO IOIyYHIIOCh, TO H IOJIYYHIOC.

IIpu amamuze “OTKpoBeHHR” s cTapajicsd He IPHUBIEKaThb JJIsd
OOBSICHEHHH JpyrHue HCTOYHHKHU. [loaTOMy H37I0KeHa TOJBKO CYThb
HAIIHCAHHOT0, NpPaKTHYeCKH O0e3 KoMMeHTapueB. A BCe, KOro
3aHHTEPECOBAIN MOH BBIBOJBI, CMOTYT CaMH IIPOYECTH 3TOT TPYJ
Ioanna borocjiioBa, u pa3o6paTbCsi B HamuCaHHOM. S Beab IIpHUBEN
TOJIbKO 4YacTh “OTkpoBenuii”. Ha MoH B3IIgn, HE MeHee HHTEPECHBI
IVIaBbl, TJIE PAaCCKa3bIBAETCS O KPAacCHOM JpPakKOHE, O TOpoje, OJIeTOM
B mopdupy u OarpsHHUIly, CHIIIEM Ha 3BEpPE C CEMBIO IAPSIMH, H
o BonHe Muxamiaa u ero AHIeJIOB IIPOTHB KpacHOro ppakoHa. M,
HaKOHeIl O majeHud BaBuiioHa, BeIHMKOW OJYIHHIBI W IIPHCTAHHIIA
BCSKOI'0 HEYHCTOI'O JIyXa.

Mmue Kaxercs, 31eCb KOMMEHTApPHH HA3JIHIIHH.

3nech ke Bpl cMoxkeTre mpodecTh 0 3Be3jie yhnaBlled ¢ Heba, UM
KOTOPOH TIOJIbIHb, H OTPABHBIIEH TPETHI0 YaCTh PEK M HCTOYHUKHU BOJI.
W crnoBo mojbIHE HAMHCAaHO APYTHM MIPH(TOM, TO €CTh B IIEPEBOJIE.
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YepHOOBUTH - 3TO OJHMH M3 BHIOB IIOJIBIHS.

2Kajb, KOHEYHO, 4TO0 B pe3yJibTaTe BCeX HACIOEHHH Iepegalolux
9TH 3HAHHUS, MBI CeHYac IMOHMMAaeM HX HCTHHHBIA CMBICII TOJIBKO IIOCIIE
TOr'0, KaK 3TO BCE yzKe MPOU3OIILIO.

Xo4y OCTaHOBHTLCS €IE Ha OJIHOH IIpoOJIEME.

B mnocnennee Bpemsi BBICKAa3bIBaeTCs MHOI'O HIEH II0 TOBOAY
napajuieIbHoCTH MHpPOB. KoHTakTephl, KaK Mbl HX Has3bIBaeM, JalOT
HaM HHGOPMAIUI0 O CYIIECTBOBAaHHH pPSIJIOM C HaMH, MOXKET OBIThb
Jlake Ha Halled IUIaHeTe, NPYTHX pPasyMHBIX IUBHIH3aluHA. Bpone Obl
CYIIECTBYIOIIUX B JPYTUX H3MEPEHHsIX. ITO yXkKe HECKOJIBKO Jpyras
TEOpUst U 10 3TOMy IOBOJY B “OTKpOBEHHSIX  HET HUYero. 3jech TakxKe
MHOKECTBEHHOCTh MHPOB, HO POXKIAIUXCI U3 ogHOro motoka Iloms
Bpemenn, u3 nepena 2Kuszuu. U cymecTByeT KaXIplii 3 MHPOB, B CBOEM
npoctpancTse, oopa3oBaHHoM Ilonem Bpemenn. To ecth Kaxmpii Mup
HMeeT CBOU IIPOCTPAHCTBEHHO-BpEMEHHbIE KOOPIUHATLI. A B TOH HJee, 0
MHOKECTBEHHOCTH MHPOB, PeYb HJET HEMHOI'O O JIPYTOM.

IIpencraBuMm, uto wu3HavanbHoe Ilome Bpemenn umm Crpena
Bpemenun w#nMeeT COGCTBEHHYI0 4YacTOTy IyJjbcanuii. KoHeuno, B
JIaHHOM cJiyyae roBopuTh o 4acrtote Ilojii Bpemenn mnpocto abeypj.
Yacrora 310 KOjle6aHUSI B CEKYHAYy, HO Ha TOM YPOBHE OpraHH3aIldf
MaTepPHAJIbHOrO0 MHpa ceKyHJ yxke HeT. I[losToMy cKaxem Tak -
ecin Ilone Bpemenu mnynbcupyer. Torjga B KakoW-TO MOMEHT BCE
Halle IOCTPOEeHHEe CYHIECTBYET, a B CIEAYIOIMA MOMEHT, B 3TOM IKe
IIPOCTPAHCTBE YK€ MOXKET OBITh COBCEM JPyrow Mup. To ecThb, B 3TOM
CIyyae yXkKe HaJI0 pacCMaTpuBaThb CTPYKTYPY MaTepHH CIEyIOmEro
ypoBHs. To, u3 4dero cocrour Ilosie Bpemenn. Toapko B TakOoM cilydyae
BO3MOXKHO CYIIECTBOBAHHE IapaJlIeJIbHIX MHPOB B OJHOM IIPOCTPAHCTBE.
H 5T0 He MPOTHBOPEUYUT 3[PAaBOMY CMBICIIY.

Cefiluac o4yeHb MOJHO Y4YEHHE O pEHHKapHAIlH, TO €CTb O
MHOTOKpPaTHOCTH XKH3HH. B “OTkKpoBeHusx” o006 3TOM HHKaKHX
VIIOMHHAHUH HeT. A ydeHHe IpuBJIeKaTelbHoe. 2Kajab, KOHEYHO, YTO HaM
He JaloOT IMAHCOB HCIIPABHTh CBOH OIIMOKH B CIIENYIOIIEH KH3HH.

UTAK: BBICIIHA PA3YM - BOI. YTO JTAJIBIIE ?
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- Do obpay mapa, - ceazac Joaoc, - Ko ewo moRho
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P.S. Bee wio o nponan, Gusobaen: neogrosnaunyro
peauyuro . flo ne moponuiiecs ¢ Gobogaun. Jiaabuoe ne

@ .

ombepzasme, ecan Got C 4em-O HE COLAACHDL . %

Hama Musne abuseriica cochiabhorm uemenrizomn
orpymaromero Mupa . Ciegobariessno, u bee mor, kak oquh
U3 mnozowucrennotx ee semeninol, necen € ugee cloeeo
cymeciibobanus karoli-wo cusicd. Da, mo ezo ceitrac ne
Gugun . flecuompa na bce namu ycuius, KonewHse ueiu
Hamezo Jothiius YCKoOL6IQIONE U3 Copepir nosnanus . 1to, reu
ne wmenee, uccieqya u nosnabas okpymaromuli Mup, snonno
MEIROGAMU AHANOUU U NOTUHECKUX GOKASAIEALCHIE Nfriihiis
k onpegesennomy bobogy. Ogna us marux noneirzok
npegnpunaniia € somn usionenun . o beezo wume behcus .
Noma war € nanaue, imak u nocue ocusicaenus bced
coborynnocrin onucannstx npoueccol, a npugepniubaroce
marnepuasucriinueckux 3242908 na yempoticiibo Mupa, o
bce e becoma Giumelsnoe hasmotmiehis HA bl Heiy,
nosbossron mne ymbepnqgart - € mos wWio-mo ecrib .

Tlomnurie ogno - €  smom  Mupe  bee
bGsaunocbasano .

Ecau ecio cregeribue - goamna Jouiso npusuna .

w dmob ue paszysepumoca 6o ecen,
jm‘i boe ny xomo nemnoeo boea.
ait boe eceeo, ececo, ececo
u cpaszy ecenm,
umob
ne obugno.
G Aait boe ececo, no auwn moeo,
3a umo nomom e Oygem
cmuLgno.
Aait boe, gait boe, gait boe ..
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