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TEKCTBI, Tipe/iCTaB/ieHHbIe B 3TON KHHTe IO/ CBOJHBIM Ha3BaHUEM
DE INVESTIGATIONE TEMPORUM, ObUIH IMOJIyYeHBI BalllUM ITOKOP-
HBIM CJTyTOH M OCTaBa/TUCh B €T0 PACIOPSDKEHUN B TeUeHHUe [TUTETbHO -
ro mepuo/ia BpeMeHU (MHOTUX JjieT). OpUrHHAIbI 3TUX TEKCTOB OBbLIH
OTUACTH HarleyaTaHbl Ha TUINYIEH MalllMHKe, a 0TYaCTH — PYKOIHC-
HbIMU. TIpH TieperevyaTke 3THX TEKCTOB Balll [TOKOPHBINA C/IyTa MepeBEs
WX Ha aHTJIMACKWM s13bIK. Best fanbHekast TIoAroTOBKA K MyO/IMKaIin
OblIa cie/laHa HAa OCHOBE 3TUX KOTIMH.

HekoTophble ¢/I0Ba B OpUrMHA/IaX TEKCTOB OBUTA TAaKUMHU OJIEK/TBIMHU,
YTO WX HEBO3MOXXHO ObUIO TipouecThb. Takue cioBa ObLIA PEKOHCTPYH-
POBaHbI M0 KOHTeKCTY. OHU B3AThI B KBa/IpaTHbIe CKOOKH. KpaTkue 11o-
SICHEHHSI TIOMeUeHbI 3HAKOM TTOCTCKPHITTYMa U TIOATTHCaHBbI.

ManHast myOMKalysi COMPOBOXKIAAETCS MOPOOHBIMU 00BICHEHHS -
MU, HaMMCAHHBIMHU BAaIllMM TIOKOPHBIM CYTOW. OTU 0OBSICHEHUS aHbI
Bo BBEJEHMM 1 KOMMEHTAPUSIX. Hammcanue Takux 3aMeTOK OBIIO Ofi-
HUM U3 00s13aTeTbHBIX YCIOBUM MyOIMKAI[MK 3THX TeKCTOB. VX 3amaua
— cllenaTh 3TH TEKCThbI 6oJiee TOCTYIMHBIMU /ISl CO3HAHUSI COBPEMEH-
HOTO uejioBeKa. EIé ofHUM 00si3aTe/lbHBIM YCIOBHEM OBLIO TO, UTO
HCTOYHMK 3THX TEKCTOB He /I0/DKeH ObITh 06Hapoj0BaH U3 coobpaxe-
HUM KOH(GUAEHI[MaTbHOCTH.

OTU TEKCTHI C/IeZlyeT pacCMaTpUBaTh CaMH Mo cebe, Kak 3HaHHe, He
OPUEHTHPYSICh Ha KOHKPETHBbIE 00CTOSATebCTBA UX TOsiBIeHNs. Harpu-
Mep, UnuTas yueOHHUK 110 MaTeMaTHKe, BbI IPOCTO IMbITAETECh TIOHATh €r0
cofiep>kaHue. 37ieCb — aHaJIOTMUHBIN cyiyuail. Bcé, uTo Balll MOKOPHbIN
C/Iyra MOJKET TI03BO/IUTh cebe cka3aTh 00 OpUrMHaIax THX TeKCTOB, —
3TO TO, UTO OHU SIBJISIFOTCA TIOJIMHHBIMU. — [Jemempuyc JJaHukyc.
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BBEJEHUE

HAYAJIE Balll TIOKOPHBIMA C/lyra JOJ/DKeH MOATOTOBUTH UMTaTess,

W3JI0)KUB HeO0OXO/IMMbIe CBe/IeHHsI U3 UCTOPUM HayKH. DTO — 3a-
laya JaHHOW BCTYIUTENbHON TJ/aBbl, TMpeAllIeCcTBYIOIlel TeKCTaMm,
01y 6/IMKOBAHHBIM B TIOC/IEAYIOIIUX T/IaBaXx.

WTak, XpOHOJIOTHSI KaK HayKa CTaBUT Tepes coO0M 3azauy OTBe-
TUTb Ha TP (yHAaMeHTa/JbHBIX Bompoca. [lanee, MbI Oy/leM Ha3bIBaTh
WX MpU OCHOBHbIX 80NPOCA XPOHOA02UU. DTU TPU BOMpPOCaA IJ1acsT:

1. B kKakoM BeKe ¥ KaKOM TOZIy MbI >KUBEM T10 OTHOIIIEHUIO K Ha-
yajly OTCUéTa JIeT Halllero HbIHellTHero KaneHaapsi?

2. KakoBa WCTHHHas [10OC/e[J0BaTeIbHOCTb MCTOPUUECKUX COOBI-
T npouuioro?

3. KakoBbI UCTHHHBIE JaThl UCTOPUUECKUX COOBITHI TIO HAIIEMY
HBIHEIIIHEeMY KajleH/apio?

VicTOpUKH 3asiB/ISAIOT, UTO OHH PEKOHCTPYUPOBA/M OCHOBHBIE (par-
MEeHTbl BCEMMPHOM MCTOPUM uUesioBeuecTBa Ha TPOTSHKEHUM MPHUMEepPHO
TOC/IeJHUX TPEX THICSU JieT. DTO — Tepuo/] BpeMeHU Hallleli HbIHell-
Hell IMBWIM3aL[UK, KOTopasi BOCXoAuT K [IpeBHeii I'perjuu u [IpeBHEMY
Pumy. UToOBI HAWTH TOUHBIE JATHI UCTOPUYECKUX COOLITHI TPEBHOCTH,
WCTOPUKU UCTIO/Ib3YIOT IpEBHME XPOHUKH, COTIOCTAaBJIsIsl MX C pe3yJbTa-
TaM{ pa3/IMUHBIX HAyUYHBIX METOZIOB AATUPOBAaHUS], CPelyd KOTOPBIX
Haubojiee TOUHBIM SB/ISIETCS METO[ JAaTHPOBAHMsI 10 COJHEUHBIM U
JIYHHBIM 3aTMeHusM. OfHaKO COGCTBEHHO (hyHAaMeHTa/lbHble 3aKOHBI
HWCTOPUUECKOTO TIPOLIeCca OCTaBaMCh HeSICHBIMU /10 TIOCTEeJHUX AeCs-
TUIETUN.

HAIII/IHAH C 19-ro BEKA, MHOTHe UCTOPDUKM IIbITAJTMCh CBECTH 3a-
KOHBI UICTOPUM K YUCTO SKOHOMUYECKUM TIpuurHaM. Bcé 310 —
6/1arojapsi HOBaTOPCKKUM paboTaM 10 MOJMTHUECKOH SKOHOMHM AJjaMa
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Cwmura (1723-1790), oTLja SKOHOMUKY Kak Hayku. Camasi u3BecTHasi 13
3THX TIOMBLITOK Obla TipeAnpuHsaTa Kapiom Mapkcom (1818 -1883) u
TpyUBeJia K ero meopuu coyud/abHO-3KOHOMUUECKUx ¢popmayuti, Takxe
M3BeCTHOW KakK meopusi kaaccog. COrnacHO 3TOM TeopuH, KOTOPYIO
BIIOCJIE/ICTBUM paciivipui ero apyr ®puapux OHrensc (1820-1895),
couyasbHOe U KYJbTYpDHOE Da3BUTHE KaK JIOKA/JbHBIX Ye/I0OBeuecKux
CO0OIIIeCTB, TaK U BCErO UeJIOBEUECTBA, OT IPEBHOCTH /10 HAIIWX [THEH,
o0ycsioB/ieHo 00pEOOM MeXIy COIfMa/TbHBIMU KjlacCaMH B OOIIecTBe,
OCHOBAaHHOM Ha 3KOHOMHUECKHMX TPOTHBOPEUMSIX U HAMpPsUKEHHOCTSIX
MexJy HUMHU. Tak, Mapkc ¥ OHrenbC MoJiarajav, 4YTo 4ej0BeuecTBO
TIOCTENeHHO pa3BUBAaeTCsl, TPOXOJs uepe3 3Talbl JOUCTOPUYECKOTO
MepBOOBITHO-OOIIMHHOTO 00IIIeCcTBa, paboB/ae/IbUecKoro OOILecTBa,
(heomanpHOTO 06IIECTBA, MPOMBIIIJIEHHOTO KaluTaau3Ma, BK/IIOYast ero
KOHEeUHyH0 (MMITePUACTUIECKYI0) CTaZWI0 MOHOTIOUN BCEMHUPHBIX
CyTiepKOpTiopaliuii, col[dajn3Ma, a 3aTeM — KOMMYHHU3Ma, KOTOPBIM,
KaKk OH{ TIpeAroJiaraiy, sB/ISIeTCSl KOHEeUHOW CTajued COLHaILHO-
5KOHOMHUECKOro pasBuTvsl. OJHAaKO 3TU COLMaIbHO-3KOHOMHUEeCKHe
00BSICHEHHST OKa3a/TUCh CIIPABEJTUBBIMU TOIBKO /11 OUeHb KOPOTKOTO
(hparmeHTa BCEMUPHOUM MCTOPUH, KOTOPBIHA ObLT OrpaHUYEH TIEPUOIOM
TpOMBILIeHHOW peBosmotud 18-ro u 19-ro BekoB B EBporie u CIIA.
Yto Kacaetcst bosiee paHHel uctopuu EBpOTIib, 3TH 00BSICHEHUS BbITJISI-
Jenu cnabbiMu U HeybeJuTe/TbHBIMH, TOTJA KaK UCTOPUS LIMBUIU3ALIUM
B A3uu, AQprke U AMepuKe ocCTaBajach BOOOIIe 3a paMKaMH 3TOH
Teopun. Kpome Toro, uctopusi 20-ro Beka Iokasasa MoJHOe HeCOOTBEeT-
CTBUE MEXY MapKCU3MOM U peaibHbIMHA MUCTOPUUECKHUMU TIpoLieccaMu
B COBPEMEHHOM 0eCK/IacCOBOM KanmuTaauCcTrueckoMm obimectse. To ke
OTCYTCTBHE YHUBEPCATHHOCTH SIBJISIETCS CYILL[eCTBEHHLIM HeZO0CTaTKOM
TO3JHMX Bapualjii MapKCH3Ma, a TaKKe TIOCTMapKCHUCTCKUX COL[Ha/Thb-
HO-9KOHOMMUECKUX TeopuH, KOTOphle UCIO/b3YIOT Te Ke OCHOBBI, UTO
YW MapKCH3M, HO OTPHLAIOT HEKOTOpPble OCHOBHbIE 3/IeMEHThl TeOpHH,
TaKve KakK CTaJusi KOMMYyHH3Ma U JIpyTue.

Beum ¥ Ipyrye TOMBITKA HaWTH QyHIAMeHTabHbIe 3aKOHBI HCTO-
PHUUECKOT0 TpoLiecca.

Harpumep, Tepbept Criercep (1820-1903) u ero mocsefoBaTesin
CUMTaM UCTOPUIO OHosornyeckoii Haykoil. OHU yTBepKJau, 4To COo-
LMa/TbHbIe TIPOIIECChI B UEIOBEUYECKHUX COOOIIEeCTBAX MPOTEKAIOT Ha
OCHOBe TIPHHLIUIIOB eCTeCTBEHHOTO OTOOpa M0 aHaJOTHH C TPOUCXO-
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JKIEeHUEeM W Pa3BUTHEM OHOIOTMYeCKUX BUOB B JapBuHM3Me. OHAKO
3Ta Teopusi, U3BECTHAsI KaK COYUQ/bHbIL Oap8UHU3M, He Hallyla CyIie-
CTBEHHOTO COOTBETCTBUSI C (paKTaMHM BCeMUPHOUM uctopur. OCBasb[
[nenrnep (1880—-1936) paccmaTpuBan KaXKAyt0 OTeNbHYI KyJIbTypy
Kak buosozuueckuil cynepopeaHu3m C OrpaHUUeHHOHN U TpefiCKa3yeMoi
TIPOJIO/KUTE/ILHOCTBIO JKU3HM, T/le YHUKAIBbHOCTh KaXKA0M KYJIbTYDbI
o0ycsioBeHa ocobeHHOCTSIMH eé “mymun”. OH yTBep)Kas, 4To BCEMUP-
Hasi UCTOPUSI — 3TO LUKIWYeCKash UCTOPHs TaKWX CYIepPOpPraHu3MOB
(Ky/ibTyp), HE3aBUCHMBIX JPYr OT [pyra W MPOXOJSIIUX, KakK Ouoso-
rMyecKue OpraHM3Mbl, uepe3 3Talbl BO3HUKHOBeHUs, ()OPMHDPOBAHUS,
Pa3BUTHUS U CMEpPTH.

Apnosba Totinbu (1889-1975) B cBoell meopuu A0KA/IbHbIX YUBU-
Ausayuil yTBep>KAal, 4To JIOKaJbHOe YesoBeyeCcKoe COO0OIIeCTBO J0-
CTUTaeT [UBWIM3AIIMOHHOTO COCTOSTHUS (CTAHOBUTCS [IUBU/IU3AIINeN) B
pe3yJ/ibTaTe CBOEro COLMAJIbHOrO OTBETa Ha “BbI3OB” B CUTyallUd KpH-
THYECKUX TPYAHOCTEH (TaKUX KaK eCTeCTBEHHbIE CTUXHIHbIE Oe/ICTBHS,
BTOP>KeHUsI BParoB, NepeHacesieHue U Ipyrue), KOTopble CTaBsT 3TO CO-
00111eCTBO Ha rPaHb BLDKUBAHUS.

CornacHo meopuu KynbmypHblx Kpyzose (die Kulturkreistheorie),
co3manHoi Jleo Ppobenmycom (1873-1938), 3arem pa3paboTaHHOMH
Opuriem 'pebuepom (1877 -1934) u Bunbrensmom IlImuarom (1868 —
1954), KynbTypa BO3HUKaeT B HalliX TOJBKO OJWH pa3 U TOJIbKO B Off-
HOM reorpauueckoM “lieHTpe TPOWCXOXKAeHUs” B Buje (pyHIameH-
TaJIbHBIX U300peTeHniI 1 HOBOBBe/IeHWH, a 3aTeM PaclpoCTpaHseTcs B
Bujie auddysHol (MPOHMKAOLLel) BOIHBI M3 3TOTO LieHTpa Mo BCel Ha-
Ce/IBHHOW TeppuTOpUM (KYJIBTYPHOMY KpYyry) 3Toi Hauuu. Takas Ha-
LIMsT TIOJTyYaeT pellaroiliee MPeUMYIIeCTBO Tepe]; COCeAHUMU HaLUsiMU
Y CTAaHOBUTCS “n36paHHOM Harlyei” 1o CPaBHEHUIO CO BCEMU HUMMU.

Yunbsam Maxkuun (1917-2016) B cBoeli kHUre BOCXOXIEHME 3A-
MAZIA (1963) 00beAVHIT BMECTe HIeH0 COL[UATBHOTO BBI30BA U TEOPUIO
Iuddysun. OH NpefcTaBU/l UCTOPUIO Ue/IOBeUeCTBa C TOUKU 3peHust
TOCTIOZICTBA OCHOBHBIX MUPOBLIX KY/JIBTYP Hajl UX MepruQepruiHbIMEI CO-
CesTMU.

TankorT ITapcoHc (1902-1979) B cBoeli meopuu modepHuzayuu,
W3BECTHOM TakKe KakK COYUA/IbHO-CMPYKMYPHbIU (DYHKYUOHAIU3M, pac-
CMaTpHBal BCe YesioBeueckKre coolIecTBa KaK CaMOOPTaHU3YIOIHeCs
CHCTeMBI, TIPOXO/sIIMe OT TepBOOBITHOrO JipeBHero obiecTsa K Co-
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BpEMEHHOMY KalWTalau3My uepe3 OJHU U Te >Ke 3Tallbl MOJepHU3aLUH,
aZIaTITUPYIOIHe 00I[eCTBO K HOBLIM YCJIOBHSIM, CO3/JaBa€MbIM HayIHO-
TeXHUYECKMM TporpeccoM. Takum 00pa3oM, COTJIaCHO 3TOM Teopuw,
c1abopa3BUThIe CTPaHbl cefuac HAXOZASATCS HAa TOMW )K€ CTaJuM MOJEp-
HM3alMH, YTO U Pa3BUThIE CTPaHBI MHOTO BEKOB Ha3aj, ¥, TAKUM obpa-
30M, pa3BUThIE CTPAHbI MOT/IA ObI TIOMOYL MIM MPEO/0JIETh 3TH PAHHUE
CTa[Iuu TIOCPe/ICTBOM WHBECTHULIUM, Tepefaud TeXHOJIOTUI M WHTerpa-
LU UX B MUPOBOM PBIHOK.

HampoTuB, coriacHo meopuu 3asucumocmu, KoTopasi 6blia 0CHO-
BaHa B 1950-e rozel pabotamu Payss Ipe6uiiia (1901-1986) u anca
Cunrepa (1910-2006), sTanbl MOZepHU3aLMMA Pa3/UUHBI /ST pa3HbIX
MUPOBBIX KyAbTyp. IIpebuin u CUHTep yTBEp)KAaau, uTo ciabopa3Bu-
Thle CTpPaHbl MEPe)XUBAIOT CBOM YHUKasbHbIE 3Tarbl MOJEPHH3aLuu 1
He SIBJISTFOTCSI PAHHUMY BEPCHSIMU Pa3BUTHIX CcTpaH. CoryiacHO 3TO# Teo-
puu, 6eIHOCTb U TIOIUTHYECKAs HeCTaOWIBHOCTh B TAKUX CTPaHaXx siB-
JISIIOTCSL pe3y/IbTaTOM KX 3aBHUCHMOCTH OT Pa3BUTBIX CTpaH IOCpef-
CTBOM 3aiiMOB, BeAYIIMX K Z0JIraM, KOTOpble HUKOT/la He MOTYT ObITh
BbIT/IaUeHbI, U MOJIUTUUECKOTO BMellaTe/bCTBa B MX BHYTPEHHUE Jieia.
B 1o BpeMmst Kak pa3BuUTbie CTpaHbl TO/€P>KUBAIOT BBHICOKUN YPOBEHb
>KU3HHM /IS CBOMX HAPOZOB O/1arofapsi AeméBbIM IPUPOJHBIM U TPYZAO-
BbIM pecypcaMm B CJ1abopa3BUTBIX CTPAHAX.

B 1993 rogy Casmtosns XaHTuHrToH (1927 -2008), mocnenoBaTesb
K/TaCCUYecKOl Teopuy MOZepHHU3aLuH, B cBoeli pabore CTONKHOBEHUE
LIVBUIV3ALIVA TIDULLIEN K BBIBOJY, UTO C S9KOHOMHUECKOW MOJepHHu3a-
L€l CTpaH U COLMabHBIM POCTOM 5KOHOMHUECKHe MPOTHUBOpeuns 3a-
MEHSTIOTCS Ha KyJIbTYPHBIE U pesuruo3Hbie. TakuM obpasom, Oyayrme
BOMHBI OyyT MPOUCXOAUTD TI0 JIMHUSIM KY/IBTYPHBIX Pa3/IOMOB, pa3ze-
JISTFOLIIIM OCHOBHBIE MUDOBBIE KYJIBTYDHI. ..

[ToMUMO BBIILIETIEPEUNCIEHHBIX OCHOBHBIX TEOPUM COLMOKYJIBTYP-
HOT'O Pa3BUTHS, CYLLIECTBYET eIl U HEeCKOJIbKO APYruX, MeHee paciipo-
CTPaHEHHBIX TEOPUH, TAKUX KakK PabOTHI UCTOPHUKOB U SKOHOMHUCTOB U3
Ecole des Annales, 1 sipyrue. KpoMme TOro, BCe 3TH TeOPHH UMEIOT MHO-
>kecTBO Moauurkarmii. Ho HM ofjHa U3 BCeX 3THX TeOpUil He BLISBU/IA
UCTUHHBbIe (QyHZaMeHTalbHble TIPUUMHBI U 3aKOHBI COLIMOKYJ/IBTYPHOTO
Y 3KOHOMUYECKOTO Da3BUTHs, KOTOpble Obl OCTaBalUCh B CUJe [Ist
000k HalWY U JIFOOOTo perroHa MUpa Ha TPOTSDKEHWU BCel UCTOPUM
YyesioBeueCTBa.
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B pesynbTaTe HekoTopble Bbljaroluecs: unocodsr 20-ro Beka
CUUTA/IM VICTOPUIO BCETO JIUIIb OMHMCATebHOW SMIMPUUECKON AWCIH-
TJTMHOM, a He TOYHOW KoyinuecTBeHHOW Haykoul. Tak, Beptpan Paccen
(1872-1970) ncan Ha 3Ty TeMy:
“Ncropusi, Kopoue roBopsi, — 3TO el He HayKa, eé MOXXHO
TOJIBKO C/leslaTh BBIVIAASLIENH HayuyHO MyTéM danbcrdukarinii
1 3amamurBaauil” (CBOBOZA M OPTAHM3ALINSA, 1934).

TPI/I OCHOBHBIX OLIVBKY SIBJISTFOTCS OOIIMMU I/ BCEX, OTTMCAaHHBIX

BBILIIE, U IPYTUX MOMNBITOK 00BACHATH UCTOPUUECKUH MTPOLIECC:

1. 3AMKHYTBIE CUCTEMBI. B 3THX Teopusx ue/ioBeUecKue Co00-
IIleCTBa U UeJI0BeYeCTBO B 1]eJIOM pacCMaTpPUBAIOTCS Kak 3aM-
KHYTbI€ CHCTeMBI. BHelllHMe BUsSHYS MO0 He PUHHUMAIOTCS
BO BHUMaHUe, MO0 CUMTAIOTCS PeJKUMU CTUMYJIaMH [l CO-
LIMOKYJIbTYPHBIX M 9KOHOMHUECKHX TIPOLIeCCOB, a He (pakTopa-
MH, OTIpeJeIOIIUMU WCTOPUYeCKU IpoIjecC BO BCEX €ro
JeTansix;

2. TONBKO MATEPUAJIBHBIE OBBEKTHI. CUHMTAeTCs, YTO COLMa/IbHbIe
CUCTEMBI COCTOAIT TOJIBKO W3 MaTepUaIbHBIX 00BEKTOB. DHEp-
rooOMeHbl He PaCCMaTPUBAIOTCS B COLMABHBIX cHUCTeMax. U
3TO HECMOTPSI Ha TO, YTO WMEHHO 00MeH 3Heprueil siBJsieTCs
TIPUUMHON U JIBWKYIEH CUJION JIIOOBIX MaTepHa/IbHBIX SIBJIEe-
HUM U TIPOMCXOJUT B COOTBETCTBHU CO CTIEKTPabHBIM COCTa-
BOM M BeJIMUMHOW SHEPTrUM B3aUMOJEHCTBYIOIINX O0BEKTOB.
BMmecTo 3TOro paccMaTpUBalOTCSI KOCBEHHblE MaTepuasbHbIe
MOC/IeAICTBUS 0OMeHa 3Hepruel, Takue Kak TOProOBbIli 0OMeH,
TMOTOKHY KaruTasia, 00MeH nHbopMaliel U IpyTrue;

3. TPEXMEPHBI/ B3IJIs[I HA MUPOBYIO MCTOPMIO. OOII[eCTBO pac-
CMaTpuBaeTCsl KaK CHCTeMa TPEXMEpHBIX CYIIeCTB, >KUBYIIUX
B TPEXMepHOH “KOpOOKe” Ha TNMOBEPXHOCTH Hallel IjIaHeThl
3emss. C TakOM TOUKU 3peHUs UCTOPUSI UesioBeuecTBa — 3TO
eIMHCTBEHHAsT TOC/IeJ0BaTe/TbHOCTh YHUKATBHBIX COOBITHIA,
KOTOpbIe TIPOUCXOZST C JIFOJbMUA BHYTPU 3TOW TPEXMeEpPHOU
“kopobku”. COrsiacHO 3TOM KOHIIEII[UM, TOJAbKO OOBEKTHI M
COOBITUSI HACTOSIIIIEr0 MOMEHTa BDEMEHH CUUTAIOTCS peab-
HbIMUA. OOBEKTBI U COOBITHS TIPOIIJIOTO CUMTAIOTCS yXKe Hecy-
IIeCTBYIOIUMHU, a OOBEKTHI U COOBITHS OyayIero — ermé He

CYILLECTBYIOIMH.
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H OHMMAHME IEPBO OIIMBKH TPULLIO C 0CO3HAHUEM TOTo (haKTa,
YTO Hallla [JIaHeTa He SIB/sieTCsl 3aMKHYTOM CHCTeMOii, a BCe sB-
JIeHYs1 Ha TJIaHeTe YIIPaBJIsiOTCSl KOCMUYeCKUMH TIpOoLieccamMi.

Tak, marematuk »Kosed Apemap (1797-1862) 6bln, BepOSTHO,
TNepBbIM YUYEHBIM, KOTOPbII MpeJIoNoKUI, UTo JeJHUKOBbIE TIepUO/IbI
YIIPaBSIOTCS TIePUOJUYeCKUMHU M3MeHeHUsIMU OpOWTHI 3eMmu H, ciie-
[l0BaTe/bHO, NepUoJUUecKUMU U3MeHeHHUsIMU B HarpeBaHuu CoJHLEM
(MHCOMIALMM) 3eMHOI NTOBepXHOCTU. CM. ero KHUry REVOLUTIONS DE LA
MER DELUGES PERIODIQUES (1842). Cryctsi 20 jieT 3Ty ujer0 pa3Buil
xeiimc Kposn (1821-1890) B cBoeli Teopru MepuouuecKkoro usme-
HeHUsI K/IMMaTa, OCHOBAHHOMW Ha MepHOJMUeCKUX U3MEeHEHHUsIX OpOUTHI
3emMM, KOMOVHMPOBAHHBIX C “(GHU3UYeCKUMH 0OpaTHBIMU CBSI3IMH” B
3eMHOI1 aTMoc(epe. CM. ero cTatbto ON THE PHYSICAL CAUSE OF THE
CHANGE OF CLIMATE DURING GEOLOGICAL EPOCHS (1867), a Takke Apyrue
ero cratbH, 0000IeHHbIe UM B MoHOrpaduu CLIMATE AND TIME IN
THEIR GEOLOGICAL RELATIONS. A THEORY OF SECULAR CHANGES OF THE
EARTH’S CLIMATE (1875). OnHako ero Teopust Obljla HeCOBepIIIeHHa U
TpeboBana KacaHWs PYKH TNpOQeCccHOHa/NBHOTO acTPOHOMa, JKCIIepTa
rno HebecHoW MexaHWKe. AcTpoHoM MwunytvH Munankosnu (1879 -
1958) B 1910-e roapl mepepaboTalt, UCIPABYI U AOTIOTHII 3TY TEOPHIO.
B moHorpadunt MATEMATUUYECKAS KJIUMATOJIOTUS U ACTPOHOMUYE-
CKASl TEOPUSI KOJIEBAHUI KIMMATA (1920) oH ucciefjoBan Te ke TpU
OCHOBHBIX LIMK/Ia U3MeHEeHUs] MHCOJISILIMK 3eMHOW NOBEPXHOCTH, UTO U
€ro Tpe/lIeCTBeHHUKH. JTU TP LUK/Ia UHCOJISILIMM 00YyC/IOB/IeHBI TIpe-
Lieccrel 3eMHOM 0CH, epuoAUYeCKUM U3MeHEeHHeM yriia HaK/IOHa 3eM-
HOUW OCH K TUIOCKOCTH €€ OpOUTHI U TIePUOIUUeCKUM U3MeHeHUeM JKC-
LIEHTpUCUTeTa (BBITSHYTOCTH) 3€MHOM OpPOWTBI, COOTBETCTBEHHO. B
OT/IMUMM OT CBOUX Ipe/llleCTBeHHUKOB, MU/IaHKOBUY Pa3/oKWI KaxK-
JbII U3 3THUX TPEX NEepUoZiOB B rapMoHUYecKuit psf. CriokeHHe 3THX
TPEX PSZIOB BBISIBUWIO AJIUTe/bHbIE KIMMaTUUeCKue Mepuoibl, Ha KOTO-
PbIX TaPMOHHWKH 3THX PS/IOB CK/IaJBIBAIOTCS BMeCTe TaKUM 00pasoM,
yTO 00pasyloT pe30HaHCHI M, TAKUM 00pa30M, OKa3bIBAlOT HAa K/IUMaT
TJIaHeThl BO MHOTO pa3 0ojiee CU/IbHOE B/IUSIHUE, UEM KaXK[AbIA U 3TUX
TPEX (pakTOPOB MO OTAENBHOCTH. OTH JJIUTeNbHBbIe KIUMaTHdecKye
TIepUo/ibl I7100a/IbHOTO TOTEIIeH!s, CMEHSIFOLIerocst 0OJBLIMMK U Ma-
JILIMU JIeZJHUKOBBIMU TIepUO/ilaMM, U3BeCTHble celuac Kak yukibl Mu-
/IGHKOBUYA, TIOJyYWIU TOATBEP)K/eHNe AaHHBIMU [IeHPOXPOHOJIOTHH,
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TJISILVOJIOTHU U Te0JIOTHH, COOpaHHBIMU MHOTHMH YUEHBLIMU B TeUeHHe
Bcero 20-ro Beka.

[TpumepHO B TO Ke BpeMsi SKOHOMUCTHI 00HAPY>KUIK LIUKIIbI COLIU-
aIbHOW aKTUBHOCTH, B TOM UHC/Ie OWU3HeC-LUK/Ibl B SKOHOMUKe. ITo-
CJleJHUMH SIBJISIFOTCSI: MHBECTULIMOHHBIN UK oT 7 Ao 11 yiet, obHapy-
>keHHbIHN B 1862 rogy Knemonowm Krornapom (1819 -1905), “vHBeHTap-
HBINA” [1e/I0BOM I[UKJT TIPOJIO/DKUTETLHOCTRIO 0K0J10 40 MecsiieB, 0OHa-
pyxeHHbii B 1923 rogy [Ixo3edhom Kutunnom (1861-1932), nepuos
ot 50 f10 60 jieT 5KOHOMHUECKOTo OyMa, 3a KOTOPLIM CJeJyeT Jerpec-
cust, obHapykeHHbId B 1925 rony Hukosmaem KonzapatbeBbiM (1892 —
1938), u 15—25-eTHre HHGPACTPYKTYPHbIE BOTHBI MHBECTUIVNA B KO-
HOMHUECKOUW aKTUBHOCTH U leMorpaduuecKux mpoieccax, 00Hapy>KeH-
Hele B 1930 rogy Caiimonom KysHeriom (1901-1985), KoTophbIii mo3xe
nonyunn HobGeneBckyro mpemuto o 3koHoMmuKe 1971 ropa. xoszed
[MIymmeTep (1883-1950) B 1927 roAy mokasasd, uTO TepBble TPU U3
ITUX UETBIPEX OU3HEC-LIMK/IOB BMECTe SIBJISIFOTCSI TapMOHMKAaMK HEKOTO-
poii 6omnee cioxkHO# BomHBL. C yuétom BosiH Ky3Helja, 3TO 03Hauaert,
UYTO Kakzas BojiHa KoHjpaTtbeBa cOCTOUT U3 TPéX Bo/IH Ky3Helja, Kax-
Jlasi U3 KOTOPBIX COCTOWT M3 ABYX BoJiH JKroryapa, Torja Kak Kaxzjas
BosiHa JKroryiapa cOCTOUT U3 [ByX (WK Tpéx) BojH KuTurHa, cOOTBeT-
cTBeHHO. 3aTeM JBap/, Jptou (1895-1978) B cBomx paborax 1930-x u
1940-x rozoB nokasas, uto Bcs 3KoHoMHKa CIIIA yripaBiisieTcst 3STUMU
YeThIPbMSI OCHOBHBIMH [Jle/IOBbIMU LiMKIamMu. OH TakKe yKasasa Ha JIpy-
TMie CpeJHECPOUHbIE U KPATKOCPOYHBIE LIUKJ/IBI, U3BECTHBIE B OMOIOTHH
Y CeJTbCKOM XO035IUCTBe, U TIPeATION0XUI UX CBS3b C BbILLIEYTIOMSIHYThI -
MU JIeJIOBBIMU LIUK/IaMH.

[MpuurHa [UKIOB OMOJIOTMYECKON U COL[MAIbHOM aKTUBHOCTH CTa-
J1a sicHoM GyiaroJiapst oCHOBaTemo 2eauobuonoeuu Anekcanpy Urkes-
ckomy (1897—-1964), KoToporo eIré mpu KU3HU HasbiBaiu “JIeoHapzo
na Bunuu 20-ro Beka”. Ero ocHoBomosararomasi pabora Ha 3Ty Temy,
OUBNYECKUE ®AKTOPbI MCTOPMUECKOT'O MPOLIECCA (1924), Gblia 3aTemM
pacivpeHa W JIOTIojiHeHa B ero (yHjaMeHTajbHONU MoHorpaduu LES
EPIDEMIES ET LES PERTURBATIONS ELECTROMAGNETIQUES DU MILIEU EXTE-
RIEUR (1938). OcHOBBIBasICh Ha OBIIUPHBIX SMIIUPUUYECKUX JAHHBIX 3a
TIOC/IeJIHIOIO THICSYY JIeT, OH [i0Ka3aj, UTO BCe BUJbl COLMAAbHOM aK-
TUBHOCTH, BK/IOUasi KyJbTYPY, SKOHOMHUKY, BOeHHble KOH(JIMKTBHI U
JaKe SIMUEeMHUU, 00YC/IOBJIEHbI COTHEUHOM aKTUBHOCTBLIO, TaKOM Kak
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LIMKJIbl TIOSIB/IEHUST COJTHEUHBIX TISITEH, COJIHEUHBIX BCIIBIIEK U T.J.
[pyruMu cyioBamMu, YesioBedecKasi UCTOPUSI Pa3BUBAeTCsl He cama To
cebe, a sIBISETCA [BIKUMON BO BCEX CBOMX JIETAAX CJIOKHOW CH-
CTEMOM IMK/IOB COJTHEYHOW aKTUBHOCTHU. DTOT BBIBOJ, TIOTOM ObL1 pac-
MPOCTPaHéH JpPYrUM{ HCC/IeloBaTe/IIMU Ha [OTCOCPOUHblE LMK/l B
KJIUMATOJIOTUX (OHM TIPULLIA K TaKOMY 3aK/IHOUeHUI0, UCTIO/b3ys JaH-
Hble /IeHJPOXPOHOJIOTUM M DPaJMOyriepoJHOro aHanusa). Ilo3xke, B
cBoux ucciefoBanusx 1950-x romos, UrkeBCKUi TT0Ka3as, UTo TjlaHe-
Tl CoIHeUHOU cucTeMbl (BK/IHOYasi 3eMJTI0) HAXO[SITCS B COCTOSIHUU
BHYTPHK/IETOUHBIX OPraHoOB (OpraHesut), Torja Kak CoJiHIle BBIIOJIHSeT
(byHKLMY si7pa KJIETKU.

37ech BayKHO TIOHSATB, UTO BbILLIEM3/I0’KEHHbIE BBIBOJbI He SIBJISTIOTCS
KaKOW-TO TUIOTE30M WM YMO3DUTE/NbHOW Teopuel, a [JoKa3aHHBIM
Hay4YHbIM (DaKTOM, TIOTyUeHHLIM Ha OCHOBe OOIIMPHBLIX AMIIUPUYECKUX
JAHHBIX.

Takum 00pa3oM, Yesl0BeueCTBO — 3TO BOBCE He 3aMKHYyTasi CUCTe-
Ma, CYLL|eCTBYIOIIasl B Mpefiesiax CBOei TeppUTOPUM C OrpaHUUeHHBIMU
pecypcamu Ha 3emse, a HeoTbemsieMasi yacTb CoO/THEUHOW CHCTEMBI,
KOTOpasi, B CBOK) OYepe/ib, KMBET KaK >KMBasi K/jeTKa, UMelollasi CBOU
coOCTBeHHbIe “BHYTpeHHHe opraHbl” (Takve Kak CoJHIle, TUTaHEThl U
BCe ocTasibHble Tesia CoTHeUHOM CHUCTeMBbl), B3aUMOZEeNCTBYIOIHE APYT
c gpyroM. B To BpeMsi Kak Bce IpOLIeCCHl Ha I/IaHeTaX, BKJIIOYas TIpU-
pOJiHble, TeXHOTeHHble U COLMa/bHble Tpoliecchl Ha 3emsle, yIpaB-
JISIFOTCS CJIO’KHOM CUCTeMOW PUTMOB COJTHEYHOM aKTMBHOCTH (PUTMaMU
“KJIeTOUHOrO sifipa”).

TOBBI IIOHSITh BTOPYIO OLIWBKY, HEOOXOJMMO TIOHSTh UTO TaKOe

JHEPrust. ITOT TEPMHH MPOUCXOAUT OT CJIoBa €pyov (TIPOM3HOCUT-
csl Kak érgon), kotopoe I'epakmut (ok.540—-0k.480 /0 H.3.) UCTIONB30-
Bas 111 0003HaueHUs: “OTHS”, SIBJISIOLIErOCsI OCHOBHBIM HMCTOYHHUKOM
Jr060ro AelcTBUs, “OTIOM” BCEro U OCHOBATeeM BCell )KM3HHU Ha 3eM-
sie. CornacHo dOwmrnenokny (0k.490-430 o H.3.), )KMBIIEMY HEMHOTO
To35Ke, CyI[eCTByeT HeKri “BHYTPEHHUM OrOHb”, KOTOPBIN OTJIMYAeTCs
OT “BHELLIHEr0 OrHA”, TAKOrO KakK KOCTEP WM Temio, UCXOJsllee OT
CoJsHLIa. DMITeZOK TaKKe yKa3a/l Ha MPUHLUINAIBHYI0 Pa3HULy MeX-
[y OTHEM W MaTtepueli (TocsiejHsAs 00beUHSIeT TPU 3JIeMeHTa: 3eMJTI0,
BOZy W BO31yX). Apuctorenb (384—322 mo H.3.) ObUI, TIO-BUIUMOMY,
TEepPBBIM U3 TPEKOB, KOTOPBIM MCII0/b30Bajl B CBOUX TPYZAX CJIOBO
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évépyela (TIPOU3BHOCUTCS Kak enérgeia). TIpeArnonoxuTeibHO, TTOTOMY
YTO MHOTHe aBTOPHI K/IACCUYeCKOW aHTUYHOCTH ObLM 3a0BITHI M3-3a
MacCOBOH yTpaThl KHUT B MO3/IHEM aHTUYHOCTH U B TEMHbIe BeKa. ApH-
CTOTeJIb MCIIO/Ib30Bajl CJIOBO enérgeia B IIUPOKOM CMbICTe Oelicmeusi
W aKmueHocmu, BKJIFoUasi akTUBHOCTh UeJIOBeKa, a TakKe Kak IposiB-
JIeHHOe COCTOSIHHE NOMeHYUd/IbHOCMU, KOTOPOe OH Ha3bIBaja OUVOLG
(MpousHOCHUTCS Kak dynamis) — HEUTO, UTO MOTJIO OBl CIYUUTHCS, HO
elé He TIPOU3OLLLIO.

IMoc/te KMacCMYeCcKOM aHTUYHOCTU yuYéHble BHOBb OOpaTW/IM CBOE
BHUMaHHe Ha KOHLIETIIUIO SHepTryi TOIBKO BO BpeMsi HAyYHO-TeXHHUe-
cKoM peBosoLvu 17-ro u 18-ro BeKOB, M3BECTHOM KaK Hay4yHbIM peHec-
canc. Ho onu, Bcien 3a Totdpuaom Jletibuunem (1646—-1716), Ha3bl-
Ba/Ii SHEPIHUIO VIS viva, UTo 03HavyaeT HCU3HEeHHAs cuad.

CnoBo 3Hepeust ctano BHOBb ymoTpebsstecsi ¢ 1807 roga, korza
Tomac FOur (1773-1829) ucrosnb3oBai ero B cBoux JIEKIMSAX 110 ECTE-
CTBO3HAHUMIO B CMBIC/Ie SHEPIMHU [BIDKEHUs], MPUCYTCTBYIOLIEN B JIfO-
ObIX TBEP/BIX TelaX U BeIIeCTBaX IPU WX JBIKeHUH. [103kKe, YUIbaM
PsnkuH (1820-1872) B cBoeit ctatbe OB OBIIEM 3AKOHE ITPEOBPA30-
BAHUA SHEPTMU (1853) BBEN JBa HOBBIX TEPMUHA — NOMEHYUAAbHAS
3Hepeus M pakmuueckasi 3Hepeusi. [TomeHyuanbHas sHepausi 03HAUYAET
CKPBITYIO SHEPTHI0, CBS3aHHYIO C MaTepUalbHBIMU TBEPALIMU TeJlaMHU U
BellleCTBaMH U MX KOH(puUryparue, Ho eljé He MpOsiBIeHHYI0. Pakmu-
ueckasi 3Hepeusi — 3TO Jpyroe Has3BaHUe [isl SHEPruM [IBIDKeHUS.
3arem Ywibsim TomcoH (1824—-1907) u [Tutep Teiit (1831-1901) B ux
obuieii pabore JHEPTUA (1862) 3amMeHWIM TepMUH pakmuueckas SHep-
eusi bosee TIOAXOISMAM TEPMUHOM — KUHemuueckasi 3Hepausi, TIPOUC-
XOJAIIAM OT CJIOBa KiVNnolg, KOTOpOe O3HAuaeT 08U CeHuUe W TIPOW3HO-
cuTCs Kak kinésis.

[epesnaya sHepruu MPOUCXOJUT B COOTBETCTBUU C 3AKOHOM COXpa-
HeHUsl SHepaul — OJHUM U3 OCHOBHBIX 3aKOHOB [IpHpozbl. TOT 3aKOH
B 1841 rogy orkpeut FOmiyc Pobept dpon Maiiep (1814 —-1878) u Briep-
Bble copMynvpoBan ero B CBoedl cTatbe BEMERKUNGEN UBER DIE
KRAFTE DER UNBELEBTEN NATUR, r[le OH HUCIIO/Ib30BaJ CJI0BO NPUYUHbI,
a He 3Hepausi. B cBoux mocseyromux paborax Maiiep mpeCcTaBuI ero
KaK yHUBepCa/lbHBIN 3aKOH, KOTOPBIM PacrpOCTPaHSeTcss Ha OObIYHBIE
(u3nuecKye Tesla W BELECTBA, KUBbIE OPraHW3Mbl, aCTPOHOMHUECKHE
00BeKTHI 1, BOOOIIe, Ha BCE B [Iprpozie. TOT 3aKOH I/IaCHT:

12 DE INVESTIGATIONE TEMPORUM



“OHeprusi He MOKeT OBITb HM CO3/jaHa, HM YHHUTO)KEHa, HO
MO>KET OBbITH TOJILKO TipeoOpa3oBaHa WM TepefiaHa U3 O/IHOM
eé ¢opMBI B APYTYIO; TO/THAST SHEPTUsT U30IMPOBAHHON CHUCTe-
MBI OCTaéTCsl HeU3MeHHOM.”

OTa GopMyIMpOBKa OUeHb NOX0XKa Ha ApPYroil yHHUBepcalbHbIM 3a-
KOH — 30KOH COXpaHeHUsl Mamepuu, KOTOPBIA OB OTKPBIT CTO/IETHEM
panee Muxaunom JlomoHocoBbiM (1711-1765), HO yTBepXKJarOLIUi TO
JKe camoe 0 MaTepuH U eé IBKeHUH; JIOMOHOCOB BIiepBbie CHOPMYJIH -
pOBajl 3TOT 3aKOH B CBOEM MucbMe OT 5 utonag 1748 ropa JleoHapay
Jiinepy (1707 -1783).

Bcé BbllIeNepeuncieHHOe BMECTe PUCYeT C/eAYIOLIYI0 OOIyIo
KapTHHy. MaTepua/bHble Tejla U BelljeCcTBa COCTaB/SIIOT MUP MaTepuu
— MamepuanbHblll Mup. MaTeprsi He BO3HHWKAeT U3 HUOTKyJa U He
rcye3aeT B HUKYZAQ, a MOXXET TOJbKO IMepepacrpefiessiTbCs 10 MUPY
Matepuu. [IpUUMHBEI BCeX MaTepHalbHLIX OOBEKTOB U SIB/IEHUH, T.e.
NIPUYMHBI BCErO B MaTepUaJbHOM MHpe, MPOUCXOJAT M3 CKPBITOro
MHpa Hepruil — sHepeemuuecko2o mupa. I maTepuanbHble TBEpZbIE
TeJla, ¥ CIVIOLIHbIE CPeJibl CYIeCTBYIOT OJlarofapsi COOTBETCTBYIOIM
CTyCTKaM 3Hepruu Y paclpefie/iéHHONM SHEprud B SHepPreTUYecKoM
MUpe, KOTOpble UX COo3JaroT. [Jake camble MeJIKMe YacTHLbl MaTepuH,
TaKye KaK MOJIeKyJIbl, aTOMbI, 3/leMeHTapHble YaCTHUL[bl U T.[., KOTOpbIe
COCTaBJ/IAI0T TBEpPJble BelleCcTBa M Cpejibl, SIBJISIOTCS MaTepuaibHbIMU
TIPOSIBMIEHUSIMA ~ COOTBETCTBYIOIMX MM MeJibuailliiX 00pa30BaHUMA
SHepruM.

OTa KapTMHa — “MIHOBEeHHbIN (POTOCHUMOK” MPOCTPaHCTBEHHOI'O
pacripefie/ieHHsl SHEPrMM W Marepud, T.e. CTaTW4Has “dororpadus”,
c/le/laHHasl B OTpe/ie/IéHHbI MOMEHT BpeMeHU. JTa KapTHMHA He IoKa-
3bIBaeT AWHaMUKYy WIW [le[iCTBUe B MUpe 3Heprui, Kak U eé mocrief-
cTBUsI B Mupe MaTepuu. OHa I0Ka3bIBaeT TOJIBKO MOTeHLUaI JJisl feil-
CTBUSI — pacnpeoeseHue NOMeHYUAIbHOU Hepaul, TaKKe Ha3blBaeMoe
nosem nomeHYuaabHoOll sHepauUl.

OpHako peasibHasi >)KU3HbB — 3TO BOBCe He “MIHOBeHHBIN (OTO-
CHUMOK”, a HellpepbIBHOE JleliCTBUE: M3-3a U3MEHEHUIl B BeJMYMHE U
YaCTOTHOM COCTaBe 3HEpPreTUYecKrx 00pa30oBaHMM, OHU HENpepbIBHO
00OMEHMBAIOTCS TTOTOKAaMU JHEPTUU MEXAY CO00l B SHEPreTHUeCKOM
MHpe B COOTBETCTBHH C 3aKOHOM COXpaHeHUsI 3Hepruu. Kak To/ibKo Jio-
KajbHOe paclipefiejieHde 3HepPruM U3MeHsleTCsl B SHepreTUYecKoM
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MHpe, 3TO U3MeHeHUe HeMe/JIeHHO TIPOSIB/ISIeTCS] B COOTBETCTBYIOLLEM
MaTepHabHOM 00beKTe Wi 00beKTaxX B MaTepHaJbHOM Mupe. Takum
obpa3zom, sobasi aKTUBHOCTb WM sIBJIeHHEe CPelyd MaTephabHbIX
00BEKTOB SB/ISIETCS C/IeCTBHEM (MaTeprair3aliieii) COOTBETCTBYOIe-
ro oOMeHa 3Heprueli B 3HepreTHYeCcKOM Mupe. B To BpeMsi Kak 3aKOH
COXpaHeHUsI SHePTUU TPOSIBJISIeTCS B MaTepyUabHOM MUpe B BH/Ie 3aKO0-
Ha COXpaHeHWs1 MaTepud. Bcé BhIlllecka3aHHOE OTHOCUTCS K JIOOBIM
MaTepHabHBIM CHCTeMaM, BK/IIOuasi 00IIIecTBo.

JTiobasi coupanbHasi CHCTEMAa COCTOUT W3 Pa3/IMUHbIX MaTepUasb-
HBIX KOMITOHEHT, TaKMX KaK, HalpuMmep, TPHPOJHbIe U TPYJOBbIe pe-
CYPCBI, JIeHe>)KHble pe3epBbl, LieHHble OyMard U T.1. KaKAblld U3 3THUX
KOMITOHEHT COCTOUT W3 MEeJIKUX YaCTHI] BEIeCTBa, CrPYMITUPOBAHHBIX
BMECTe M3-3a COOTBETCTBYIOIIUX TOHKUX SHEPreTUYeCKUX 00pa3oBaHuiA
B SHepreTHueckoM mwupe. YaCTOTHBIA COCTaB WX YHEPTHU OTIpejiesisieT
CylIecTByIoIlee pa3HooOpasre TUIOB STUX MaTepHalbHBIX KOMIIOHEHT.
Hedrsnble 3amachl, 3amexu MeJHON pYZAbIL, CebCKOXO03SIHICTBeHHbIe
KYJIbTYPHI U JIF0OBle ApyTHe MPUPO/HbIE pecypChl 00/1aJal0T YHUKAb-
HBIM YaCTOTHBIM (CITEKTpaJbHBIM) COCTABOM SHEPIUH; JIIOW, TIPUHA[-
JieXxale K KaXkA0W KOHKDeTHOW HaluW, Ky/JAbType WM Tpodeccu,
00/1afiat0T SHEPreTHUECKVMI CTIEKTPaMU CBOEr0 YHUKAILHOTO COCTAaBa;
pa3MuHbIe BaIOThI U LIeHHbIe Oymard 00/1afal0T CBOMMM YHUKAaJb-
HBIMH SHepreTUYeCKUMHU CIIeKTpaMH U T.J.

IMostomMy sirobasi colpianbHasl CUCTeMa, Kak U Jyitobast pyras Mare-
puasibHasi CUCTeMa, CO3JAETCSl COOTBETCTBYIOIIMM YHUKaJIbHBIM pac-
Tipejie/ieHUeM SHEPryuu B SHepreTUUeCKOM MUpe, TJe UaCTOTHbIHN (Criek-
TPaJbHBIA) COCTaB, BeMYMHA W TPOCTPAHCTBEHHOE paCIpe/ieieHue
3TUX SHEPruil OrpeesisiioT BCe MaTepuasbHbIe JeTald 3TOW CUCTEMBL.
JTtobble colyanbHbIe TPOLIECCHI — 3KOHOMHUYECKHUEe, KOMMepuecKue,
(bMHAHCOBBIN W Ky/NbTYPHBIA 00MeH, MHUIpalys JH/iel, BOeHHbIe [Ieii-
CTBUA U T.Jl. — SIBJIAIOTCS MaTepUaIM30BaHHBIMU HEPrO0OMeHaMH KaK
BHYTpPHY HepPreTHUeCcKUx 00pa30BaHMii, KOTOPbIE COOTBETCTBYIOT COLIU-
ILHBIM CHCTEMaM B SHEpPreTUYeCcKOM MUPe, TakK U C UX BHeITHel JHep-
reTuueckoi cpezioii. Bce coluasibHble SIBIEHUST — 3KOHOMUYECKUN
O6yM U Zernpeccusi, KyJbTYPHBIN TOABEM U Jlerpajialiysi, BOeHHble mobe-
[Ibl ¥ TIOpa>kKeH s, BOSHWKHOBEHUe U pacriafl CTpaH, PeBOJIIOLIUU, CTOJIK-
HOBEHUS IMBUIM3ALUN U T.JO. U T.OI. — SB/SIOTCS MaTepUaTbHBIMU
TIPOSIB/IEHUAMH PE3KMX WU3MEHEHWH B COCTOSHUM TaKWUX SHepreThue-
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CKuX 00pa3oBaHUi, T.e. Pe3KUX WM3MEHEHWM YaCTOTHOTO COCTaBa WX
JHEpreTUUYeCKUX CIIeKTPOB (WX “IHeprorpera”), MJIOTHOCTH WX 3HEP-
WY, IPOCTPAHCTBEHHOW CTPYKTYPHI U T.J.

To ectb uU3yyas couyanbHble CUCTEMBI KaK aCCOL[MALUM TOJIBKO Ma-
TepHanbHBIX 00BEKTOB, MbI ()OKYCHPYeM BHHMaHHe TOIBKO Ha MHpe
MaTepHa/IbHBbIX C/IeACTBUHN, TOT[a KaK WX MPUUMHBI B MHDe SHEPruu
OCTalTCSl HEYUTEHHLIMU. TakuM 00pa3oM, ObUI0 ObI HAMBHO OXKH[ATH,
YTO KTO-TO, M3y4asi MUP MaTepHajbHBIX C/IeACTBHM 0e3 WX MPUUMH B
MHpe 3HepruM, CMOKeT MPOTHO3MPOBaTh JajbHeHIle MaTepHabHbIe
CoOBITHS, BK/TIIOUAsl COLIMA/IbHYIO aKTHBHOCTDb, HAa KaKON-TO 3HaUUTeb-
HBIH [1epro/; BpeMeHHU.

VcTvHHBIE TIPUYMHBI U JBWXKYLIME CUJIbl COL[MA/BHBIX TPOLIECCOB
— 3TO BapHalVY B BeJIMUMHE W YaCTOTHOM COCTaBe 00pa30BaHUM HEP-
T'YH, KOTOPbIe COOTBETCTBYIOT MaTepHaJbHbLIM KOMITOHEHTaM COIIMAb-
HBIX CHCTEM, a TaK)Ke BHelTHHe (aKTOpBI, BIUSIOLIMe Ha 3TH CI'YCTKU
5Hepruu. JleTaqbHO U3YUMB 3TU IIPUYMHBL, MBI CMOXKEM TIOHSThH TTOTOKU
SHepruM B COLMAbHBIX CUCTeMaX U, Kak C/Ie[iICTBHe, CBsI3aHHble C HUMU
MaTepuabHble M0C/Ie/CTBUS — UCTOpPUYeCKHUii rporecc. B sTtom ciy-
yae MbI M0Ty4aeM BO3MOXKHOCTb MpefcKa3aTb SHepreTuueckre rnoToKu
B COLUANbHBIX CUCTEMaxX W, CJIef0BaTelbHO, OYAYINYI0 COIMATbHYIO
AKTWBHOCTb U COL[MA/IbHBIE SIBJIEHUSL.

PETHSI OLLIMBKA — TPEXMepHBIM B3IJIsiZi HA BCEMUPHYI0 HCTOPHIO

— CTaHOBUTCS MOHSTHOM, eC/Ii MPUHAThL BO BHUMaHUe MHOTOMep-
HOCTb Halllero MHpa, COCTOSIIIEero M3 MPOCTPAHCTBEHHON U BpeMeHHOM
npoTsbKéHHocTel. Oco3HaHWe MHOTOMEPHOCTU MUpa MPUILLJIO B Havasie
20-ro Beka Omarozapst meopuu omHocumeabHocmu SUHWMeHA, TaKxKe
M3BEeCTHOM KaK meopusi N(poCMpaHCcmeda-epemeHu.

B 1897-1899 romax [Ixo3ed Jlapmop (1857-1942) u XeHApuK
Jlopenis (1853 -1928) He3aBUCUMO /IPYT OT Apyra BbIBEJIM CUCTEMY Ma-
TeMaTHUeCKUX Tpeodpa3oBaHUM TPEX MPOCTPAHCTBEHHBIX KOOPJUHAT U
BpEMEHU U3 JBUXYLLENCS CUCTEMbI OTCUETa B HETIOBIXKHYHO. DTU Tpe-
obpa3oBaHusi, TI03Hee Ha3BaHHBIE npeobpazoeaHusmu JlopeHya, o3Ha-
YaloT, YTO Habsro/laeMble pa3Mephl, Macca U Jpyrvie CBOMCTBA ABYIKY-
IIUXCSl TeJT 3aBUCSAT OT CKOPOCTH WX [BIDKEHHS U JOCTUTAIOT CBOMX
npefie/IbHBIX 3Ha4YeHU MpU ABWKEHHWH CO CKOPOCThIO cBeTa. Jlapmop,
JlopeHL| ¥ ApyTHe Tojarajiy, 4YTo 3TO — peasibHble U3MeHeHHUsl B CBOM-
CTBaX TeJl, MPOUCXOASILIME TIPU UX JBUXKEHUU.
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Opnako B 1905 rogy Ams6ept DiiHmuTeliH (1879-1955) omy6smiko-
BaJl CBOKO 3HAMEHUTYIO CTaTbi0 ZUR ELEKTRODYNAMIK BEWEGTER KOR-
PER, TZle OH PaCIpOoCTpaHu/I Tpeobpa3oBaHus JIopeHIa Ha BCIO 37eK-
TPOAMHAaMUKY M MeXaHUKY [BIKYILIMXCS Tesl; OH TakKe IOKasas, 4To
3TH Tipeobpa3oBaHusl 0OYC/IOB/IEHbl TeOMeTPUUYECKON CTPYKTYPOH Tpo-
CTpaHCTBA U BpEMEHH, T.e. UTO TpeZicka3aHHbIe U3MeHeHHs! Pa3MepoB U
(h13rYeCcKUX CBOMCTB JBWDKYLLIMXCS TeJl SIBJISTFOTCS JIUIIb UCKA)KeHUSIMU
TPOCTPaHCTBA Y BpeMeHU, KOTOpble BUAHBI U3 MOKOSIIENHCsT CUCTeMbI
oTcuéta Hab/o/aTeNs, B TO BPEMs KaK CaMH JIBIDKYILMECS Teja 0CTa-
10TCS1 He3MEeHHBIMHU.

Tpewms rogamu no3xe, B 1908 roay, 'epman MunkoBckuit (1864 —
1909) BBICTYIIH/I CO CBOMM PEBOJIFOLIMOHHBIM I0K/Ia[IOM T10/] Ha3BaHUEM
RAUM UND ZEIT. OH 00BSICHIII, UTO TeOpeTUYeCKHe BBIBOZBI DWHIITEH -
Ha B LIeJIOM U rpeobpa3oBanust JIopeHLia B YaCTHOCTH SIBJISTIOTCS TTPOSIB-
JIeHUsSIMM TeOMETPUM UeTbIPDEXMEpPHOI0 MPOCTPaHCTBa, e 0/jHa KOOop-
JMHaTa O3HayvaeT BpeMsl U SIBJISIETCS [eHCTBUTENbHOM, a Jpyrue TpU
KOOpZAVHATHI TIPUHA/IEXKAT 0OBIYHOMY TPEXMEDPHOMY €BK/IH/IOBY IpO-
CTPAHCTBY U SIBJISIOTCS MHAMBIMH (MM HA0O0OPOT, UTO MaTeMaTHUECKU
JlaéT Takoli >ke pe3ysbTaT). M3-3a MaTeMaTUUeCKOro pas/iuuusi Mexzay
MHUMBIMU U JeWCTBUTENbHBIMU KOOpAWHATaMM, YeTbIpéXMepHasi reo-
MeTpHsI TaKoro MPOCTPAaHCTBAa He eBK/IMJOBA, a rurepbonnyeckas. B
3TOM CJ/iy4yae TIPOUCXOAAT TUrepbosiMueckre HeluHelHbIe Tipeobpaso-
BaHUs TP Tlepexoie U3 OJHOM CUCTeMbl OTCYETa B APYIyio (T.e. Ipe-
obpa3oBanus JIopeHIja) U, Kak CJIeICTBUE, POUCXOJAT BUAUMBIE HCKa-
>KeHUs] CBOMCTB ABWXKYIUXCS 00BeKTOB. TakuM 06pa3oM, MUHKOBCKUH
TPeJICTaBHUJI MUD B BHZIEe OOBIYHOM TPEXMEPHOW TMPOCTPAHCTBEHHOMN
TIPOTSHKEHHOCTH U OJHOMEPHOM BpeMeHHOH MPOTSDKEHHOCTH, 00bequ-
HEHHBIX B KOMIIJIEKCHOE UYeThIpEXMEepHOe IPOCTPaHCTBO, KOTOpOe OH
Ha3Bajl NPOCMPAHCMBOM-8PEMEHEM.

Bckope nocne storo Mapcesns I'poccman (1878 -1936), apyr JitH-
mITeiiHa, 00paTWI BHUMaHKeE Ha TO, UTO UeThIPEXMepHOe TPOCTPAHCTBO
runepboMueckoll reoMeTpud, pacCMOTpeHHOe MUHKOBCKUM (npo-
cmpaHcmeo MUHKOBCK020), SIBSIeTCS JIMLLIbL YIPOLIEHHBIM UYaCTHBIM
Cly4yaeM TIDOCTPAHCTB PUMAaHOBOM reoMeTpuu (T.e. pUMAHOBbIX NpO-
cmpaHcme). YacTHBIMU CJIydasMU pPUMaHOBOW TeOMeTpUU SIBJISHOTCS
TJIOCKasi eBK/IMI0Ba TeOMeTpUsi U HeeBK/IUJOBbI TeOMeTPUU: 3JUTUIITH -
yeckasi TeOMeTpusl, rurnepbosueckas reomerpusi (reomerpust boiisu-
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JlobaueBcKoro), a Takke OeCKOHEUHOe UMCJIO0 BCEX APYTHX HeeBKIUO-
BLIX T@OMETPHM, KOTOpble MOTYT OBITh MBICUMBL. PHMaHOBBI TPO-
CTPAHCTBA MOTYT COCTOSITh U3 peabHOM MPOTSHKEHHOCTH, U3 MHUMOU
TIPOTSDKEHHOCTH, WM U3 peanbHOM M MHUMOU MPOTSDKEHHOCTel BMe-
cTe. HacTHBIM C/lyyaeM MOC/Ie[HUX, Ha3bIBaeMbIX NCe800pUMAHOBbIMU
npocmpaHcmeamu, sIBsieTCs IpOCTpaHCTBO-BpeMst. Kpome Toro, puma-
HOBBI TTPOCTPAHCTBA MOTYT OBITH UCKPUBIEHHBIMU (DUHIITEHH CBs3a
3TO CBOMCTBO C TPABUTAIMOHHBIM TIOJIEM), a TakKKe OBITH HEOTHOPOZ-
HBIMH, Je(OPMUPOBAHHBIMU U T.J., TOTAA KaK BCe 3TU MapaMeTphl paB-
HBl HY/I0O B YaCTHOM CJiydae — TpOCTpaHCTBe MMUHKOBCKOro. B mux
COBMECTHOM CTaThe ENTWURF EINER VERALLGEMEINERTEN RELATIVITATS-
THEORIE UND EINER THEORIE DER GRAVITATION (1913) DUHIUTeNH BbIBes
OCHOBHbIE 3aKOHbI MEXaHUKU U 31eKTPOJUHAMHKH B UeThbIpEXMEPHOM
TICeBJOPVIMAaHOBOM TIPOCTPAHCTBe (TIPOCTPAaHCTBe-BpeMeHH), a I'pocc-
MaH 00BSICHI/T MaTeMaTHueCKrie OCHOBBI 3TOM Teopuu. Teopust OTHOCH-
TeJIbHOCTH Obl/Ia 3aBepilieHa DWHIITeHHOM B ero ctatbe ZUR ALLGEMEI-
NEN RELATIVITATSTHEORIE (1915), B KOTOpOUM OH MpPUBEN YHUBEpCaJlb-
HyI0 (opMy ypaBHeHUH 1osist (ypasHeHus DlHwmeliHa), CBS3bIBAFOLINX
pacrpefieIEHHYH0 MaTepUIO C KPUBU3HOM NIPOCTPAHCTBA, a TAKXKE B CBO-
WX TIOCTIeYIOIINX CTaTbsX, MOCBAIIEHHLIX PA3/MYHBIM aclieKTaM Teo-
puH, BKJTFOUast HOBbIe (u3uueckre 3pdeKTo.

Kpome ToOro, Teopusi OTHOCHUTENLHOCTH BK/IFOUAET KOCMOJIOTHYe-
CKUe MOJeny, MaTeMaTH4yeCKU MOCTPOeHHble B COOTBETCTBUU C Pa3HbI-
MU KOHKDETHBIMM MeTpHWKaMH MPOCTPAHCTBa-BpeMeHU: camasi IrepBasi
KOCMOJIOTHUecKast MoJiesib — c(peprueckast cTaTUuHast MoJeb BceneH-
HOM — ObI/Ia pacCcuMTaHa DUHIITeHHOM; APYTrHe KOCMOJIOTHUYEeCKHe MO-
Jenu ObLIY MIOCTPOEHBI €T0 TI0C/Ie/[OBATEISMU.

[TepBoe 3KCTIepUMeHTaIbHOe TTOATBEP)KJeHHe TeOPUH OTHOCHTEb-
HOCTH ObII0 ToyueHo 29 mast 1919 roga, korga ®pask [aiicon (1868
—1939) u Aptyp DpzaunHrToH (1882 -1944) Bo BpeMms 110/1HOM a3kl co-
HEYHOTO 3aTMeHUsI He3aBUCUMO APYT OT Apyra cdoTorpagupoBaim oT-
KJIOHEHUE JIyueli CBeTa OT 3BE37I, OKpY’Karomux 3atmuBiieecss ComHIe.
Takoe OTK/IOHEHMe JTyueil CBeTa M3-3a UCKPUBIIEHUS TIPOCTPAHCTBA, BbI-
3BaHHOTO TPaBUTALIMOHHBLIM TosieM CosHIla, ObUIO TIpefcKa3aHo JiH-
mreiiHoM. Tlocne 1919 roga HoBble ¢dusndeckue 3QdeKTs, MpecKa-
3aHHBIE COTJIACHO TEOPUM OTHOCHTENBHOCTH, OBUIM TOATBEP>KIEHBI
MHOTHMMHU 3KCIIepUMEHTaMH, TPOBeIEHHBIMUA KaK B 3eMHBIX JlabopaTo-
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pusix, Tak U B KocMmoce. Ceifuac, CIIyCTsI CTO JIeT, TeOpUsl OTHOCUTETb-
HOCTH CUMTaeTCsl Hal&>KHO MPOBEPEHHO Teopueil.

CnepoBaTesibHO, Mpe/iCTaBlIeHUE O MUpe KaK TPEXMepHOW MpoTH-
JKEHHOCTH TPOCTAHCTBa, B KOTOPOHM YHUKa/bHBIA Habop 0OBEKTOB U3-
MEeHsIeTCsI CO BpeMeHeM (KOTOpOe CUMTaeTCsl BHYTPEHHUM I1apaMeTpoM
CUCTEMbI), SIBJISIETCSI YCTapeBLIMM W HeTpaBU/IbHBIM. PeasibHbI MUD
npeficTaBsieT co00i KOMOMHALMIO TPOCTPaHCTBEHHOM M BpeMeHHOM
TPOTSDKEHHOCTEH, B KOTOPBIX MPOCTPaHCTBEHHbIEe KOOPAUHATHI U Bpe-
MeHHasl KOOpJMHATa MCKaKeHbl KaK M3-3a CrieluuuecKol reoMeTpu-
YyeCKOU CTPYKTYyphl (METPUKU) Halllero MpOCTPaHCTBa-BpeMeHH, Tak U B
COOTBETCTBUU C paclipe/ie/leHUeM MaTepyy, KOTopasi ero 3aroJiHser.

Cnycrs Tpu pecstunetusi, B 1941 rogy, Abpam 3esbMaHOB pa3pa-
6oTas MaTeMaTHUeCKW MeTOoZ A/ BBIYMCJIeHUs puuueckux Habso-
0aemblx 6eAUYUH B TIPOCTPAHCTBE-BPEMEHU TeOPHUH OTHOCHUTEIbHOCTH.
B croeli pyHmamenTanpHON pabote XPOHOMETPUYECKWUE MHBAPUAHTHI
(1944) oH mokaszan, uyTO GU3MUECKHMMH HAOJIOAaeMbIMH  SIBJISTFOTCS
MTHOBEHHBbIe [TPOeKIMY MHOIOMepHbIX (TIpOCTPaHCTBEHHO-BPEMEHHBIX )
0OBEKTOB Ha TPEXMepHOe TPOCTPAHCTBEHHOE CeueHHe W BPeMEeHHYIO
JIVHUIO, TIpMBsi3aHHbIe K HabmopaTtemo. HabsrofaeMble TIpOeKyH 3a-
BUCAT KakK OT reoMeTpUYecKMX CBOWMCTB JIOKAaJbHOTO MPOCTPAHCTBA,
OKPY>Karolero Habsroaresisi, Tak U 0T (DU3MUECKUX CBOWCTB UHCTPY-
MEHTOB, C [TOMOLbE0 KOTOPbIX OH IPOBOJUT CBOW U3MepeHUs (3TU HUH-
CTPYMEHTHI BK/IIOYAIOT Takke (hDM3MUECKHUe 3TajloHbl, C KOTOPHIMU OH
CpaBHHUBAET pe3y/bTaThl M3MepeHMH). [Ipyrumu cyioBamy, Habsoziae-
MBI MUD pacrio/io)KeH Ha MTHOBEHHOM TPEXMEPHOM CeueHUH Halllero
MPOCTPAHCTBA-BpeEMEHH, “TIpOBeIEHHOM” HabJ/IFOZIaTe/IeM B MOMEHT Ha-
O/TI0 e HuS.

Cnenyromuii ¢yHAaMeHTalbHBIN 3Tall B NMOHUMAaHWU IIPOCTPAH-
CTBEHHO-BpEMeHHOH CTPYKTyphl MHpa Havascs B cepefiuHe 1960-x ro-
noB Gmaropapst paboram Pobepto Opoc au baprunu (1897 -1974). B
1965 rozxy oH omy0smKoBan CBOE mcciefoBaHre HEKOTOPBIE COOTHO-
LWEHWS MEXIY ®U3MYECKMMU KOHCTAHTAMH U, 3aTeM, ero pacLIvpeH-
Hyt0 Bepcuto COOTHOLIEHUS MEXIY ®OUSMUECKUMU BEIMYMHAMU
(1966). Vcnonb30BaB MaTeMaTHUYeCKHe MeTO/Ibl KOMOMHATOPHOM TOIIO-
JIOTUY, OH BbIBel U W3yuywl (YHKIUIO BEPOSTHOCTU CyI|eCTBOBaHUS
MHOTOMEpHOro c(epuyeckoro MpocTpaHCTBa. Takoe IIPOCTPaHCTBO
MO>KHO aCCOLIMMPOBaTh C TPEXMEPHOU BHYTpEHHel TpOTSKEHHOCTHIO
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nmr060ro 00BeKTa, TaKOTO Kak 3/71eKTpoH, miaHeta 3ems, CosHile, Bee-
neHHas ¥ T.7. Torosiornuecky, CyijecTBOBaHMe ITPOCTPAHCTBA peaslu-
3yeTcsl B BU/e TIpoliecca HellpephIBHOM MHBEPCHU ero BHYTPeHHeH po-
TSDKEHHOCTY B BBICILIME M3MepeHHsl 1 06paTHO C YacTOTOM, 3aBUCSILel
OT Ko/uuecTBa U3MepeHuH. Beero oguH npumep. ITockonbKy IslaHeTa
3emsis Bpatjaercsi BOKpyr CoJHIja, BHYTpeHHsIsl TpéxMepHast cpepuye-
CKasl TIPOTSDKEHHOCTD TUIAHETHI HEITPePBIBHO 3arlo/HseT U 0CBOOOKAaeT
BHYTpPeHHHMI 00BEM eé opOHuTanmbHOrO TpéxmepHoro Topa. CoryacHo
OCHOBaM KOMOWMHAaTOPHOM TOIO/IOIMH, BHYTPEHHUI 00BEM n-MepHOro
TOpa 3KBUBA/IeHTeH TMOBEPXHOCTH (n+1)-mMepHOH cdepsl, e A0MOo-
HMTe/IbHAs! IPOTSKEHHOCTh CO3/jaéTCs 3a CUET JABIKEHMS, CO3/atoliero
Top. To ecTb ecyit Ob1 3emyIsE He MMesia OCEBOTO BpallleHus], eé opou-
TaJIbHOE JBIDKEHHE CO37ja/l0 Obl OJHOMEPHYIO0 BPeMeHHYIO IPOTSDKEH-
HOCTh, KOTOpasi BMeCTe C BHYTPeHHelH MpPOCTPAaHCTBEHHOW TPOTSIKEH-
HOCTBIO TUIaHeThI COocTap/sila Obl ueThIpEXMepHOe KOMILIEKCHOe ITpo-
crpaHcTBO. Ho mockonbKy 3emiis BpalljaeTcst BOKpPYT CBOelt 0CH BO BCeX
TPEX MPOCTPAHCTBEHHBIX HaMpaB/eHUsX, CYyIIeCTByeT He OJHO, a TpPU
Harnpas/ieHUs1 BpeMeHU. CiiefioBaTesibHO, rumnepcdepa IlaHeTbl 3eMIs
COCTOUT U3 TPEXMEPHOW NPOCTPaHCTBEHHOM U TPEXMEPHON BpeMeHHOU
TIPOTSDKEHHOCTEH I1aHeThl, 00beJMHEHHBIX B IIECTIMEPHOe KOMILIEeK-
CHOe IIPOCTPAHCTBO (TIPOCTPaHCTBO-BpeMsi), B KOTOPOM IIPOCTpaH-
CTBeHHas! TIPOTsHKEHHOCTb U BpeMeHHasl NPOTSHKEHHOCTh TOIOJIoTHYe-
CKY BJIOKEHBI JIPYT B Ipyra.

BriBesieHHast A BapTvHM (yHKLMSI BEpPOSTHOCTU CYLL|eCTBOBAHUS
Nn-MepHOIl KOMIIIeKCHOM rumnepcgeps! (KOMIUIEKCHOTO C(epruuecKoro
MPOCTPAHCTBA) OCHOBaHA Ha YacCTOTe TIepexo/i0B YHUKAIBHOrO “00pas-
1ua” (Be3fe TIUIOTHO 3arlOJIHSIONIEr0 TIPOCTPAHCTBEHHYIO TIPOTSIKEH-
HOCTb rumnepcdepsl) M3 NPOCTPAHCTBEHHON NPOTSKEHHOCTH BO Bpe-
MEHHYI0 IPOTSDKEHHOCTh M 00paTHO, co3JaBas TeM CaMbIM [JaHHYIO
rurnepcdepy (CM. BbIIeNPHBEeAEHHBIM NpUMep C I1aHeTOW 3eMsist, Wil-
JIFOCTPHUPYIOLMI TO, KaK 00pa3yeTcst Takasi KOMIUIEKCHas rurepcdepa).
BenuriHa 3TOi BepOSITHOCTH 3aBHCHT OT YMC/Ia U3MepeHuH, CBSI3aHHO-
r0 C KOJIMUECTBOM TaKMX YHUKA/IbHBIX “00pa3ijoB” (BCE/IEHHBIX), KaXK-
IbIM U3 KOTOPBIX Be3fie TUIOTHO 3aroJiHsAeT 3T NPOCTPaHCTBEHHYIO U
BPeMeHHYI0 MPOTSDKEHHOCTH, HO OTZAE/EH MO0 YacToTe OT ApYyrux. JTa
(YHKLMST BePOSITHOCTH MIMeeT MaKCUMYM, aCCOLIMHPYIOIHIACS C Hanbo-
Jlee YCTOMUMBEIM (T.e. HanboJiee BEPOSTHBIM) COCTOSTHAEM 71-MEPHOTO
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KOMIUIEKCHOTO C(hepHUecKoro MpoCTpaHCTBa U, ClefloBaTe/bHO, 00pas-
LIOB, 3aITOJTHSIOIINX €r0. OTOT MAaKCUMYM TMPUXOAUTCS Ha UKUC/I0 U3Me-
peHuii, paBHoe n = 6,256946404, u uncio 06pasijoB (OHO CBS3aHO C
YHCIOM M3MepeHuit), paBHoe N = n + 1 = 7,256946404.

OTo 03HAuaeT, YTO KaKJblii U3 OCHOBHBLIX 37IeMEHTOB MMpa, CyIlje-
CTBYIOLIMX B YCTOMUHMBOM COCTOSIHMHM, TaKWX KakK 3JIEKTPOH, Apyrue
3/IeMeHTapHble YaCTULIbI, TIJIaHeThl, 3BE3/bl W T.[., BK/Iouas BceseH-
HYI0 B 1[e/IOM, Mpe/ACTaB/iseT COOOM IMIeCTUMEPHBIA KOMITIEKCHBIN
00BEKT, COCTOSIIIUN W3 TPEXMEPHOM MPOCTPAHCTBEHHOMN TMPOTSIKEHHO-
CTU U TPEXMEePHON BpeMeHHOU MpPOTsHKEHHOCTH. bosiee TOTO, KaXKzbiv
13 3TUX 00BEKTOB CYLIECTBYeT B BH/E CeMH “00pa3loB”, KOTOpbIE TO-
TI0JIOTUUECKU BJIOXKEeHBI IPYT B APYTa, HO pa3fesieHbl 110 YaCTOTaM.

IepBoe 03HavaeT, UTO KaXKBIN U3 ceMH 00pa3LioB M000ro 06beKTa
Be3/ie TJIOTHO 3all0JTHSIeT OFHY U TY ’Ke TIPOTSDKEHHOCTD 3TOT0 00BeKTa.
Bropoe 00bsicHsSeT, KaK TakKoe BO3MOXKHO: 3TH 00pa3lbl He SIB/ISTFOTCS
TOYHBIMU KOTIMSIMU JIPYT APYTa, HO Pa3/WYaroTCs], TaK KaK CYIL[eCTBYIOT
B pa3sHbIX YaCTOTHBIX [Mara3oHax, MpezcTaB/ss coboH, TakuMm obpa-
30M, pa3Hble HaOOPBI YaCTOT, CYLECTBYIOLe B OJHOW M TOM ke Tpo-
TSDKEHHOCTU.

[IpobHOe umcI0 W3MepeHHi MPOCTPAHCTBA 03HAYAeT, UTO IMPOTS-
>KEHHOCTH, 00beJMHEHHBIE B 3TOM IPOCTPAHCTBe, He TOTHOCTHI0 H30-
JIMPOBaHbI JPYr OT Apyra, HO UMEKT HeKoTopble ob6uue obnactu. B
MPUBEJEHHOM BBIlIIe CTy4yae APoOHOe /I0TMOo/HeH e K IeCTH U3MepeHH-
sM ¥ uucTy o6pasroB 03HavaeT, uyTo Bce ceMb 0OpasioB /iroboro cra-
6rnpHOTrO 00BEeKTa MEIOT HEeKOTOphIe o01ue 061acTy, uepe3 KOTOpbIe
“obutaTemu” ofHOTO 06pa3iia 00beKTa MOTYT IMPOHUKATE B JIPYTrOU 00-
pasel] 3TOro >ke 00beKTa, HECMOTPSI Ha TO, UTO BCe 3TH CeMb 00pasLioB
paszesieHbl TIo0 yactoTe. Takue “IBepu” u3 ogHOro obpasija B APyroi
CXOXKU C JIOKaJIbHO CK/IeeHHBIMM y4aCTKaMH CeMH JIMCTOB Gymaru, ciio-
>KEeHHBIX CTOTKOMW JPYT Ha Jpyra: 3TH JIMCThI OyMaru CyIecTBYIOT He-
3aBUCUMO JIPYT OT Jpyra, HO JIOKaAbHO COeJUHEHbI APYT C APYrOM B
CKJIeeHHBIX y4yacTKax.

OTO TIpe/CTaB/ieHHe O MUpe He SsIBJ/ISeTCs KaKOW-TO TUIOoTe30MH,
TIpe/I/IOYKeHHOM i1 00CY)KIeHUsT U Jia/bHeHIIel 3KCriepuMeHTa/TbHOM
MPOBEPKH. JTO — pe3y/IbTaT MaTeMaTHUeCcKoro pacuéra Havbosee Be-
POSITHOM (T.e. CTaOM/IBLHOM) TOMOJIOTHUECKOH KOHGUrypaLyu JIro60ro
00BeKTa B MUpE OT JIEMeHTapHBIX YaCTHUI] U 0 BceneHHOM B 1je/10M.
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PacripocTpaHsis BblllleCcKa3aHHOe Ha IJIaHeTy 3eMJIsl B LIeJIOM U Ye-
JIOBEUECTBO B YaCTHOCTH, Mbl BUIUM, UTO MHUDOBAasi UCTOPUSI — 3TO He
MOC/Ie/I0BAaTeIbHOCTb COOBITHI, KaXKI0e 13 KOTOPBIX MPOM30LIIO TOJIb-
KO OJIUH pa3 Ije-TO Ha MOBepXHOCTH IiaHeThl. Ha camom fiesie coObi-
THSI BCEMUPHOM MCTOPHY TIOBCIO/Y TIJIOTHO 3aMOJIHSIIOT LWIMH/P COObI-
THH Hallled TUTaHeThl, CO3/IaHHBIA O/arofaps JBWKEHUIO TUIAHETHI W3
MpoIIOTO B OyaAyiee. DTOT LWIMHAP BHITAHYT BHYTPH Harei I'amak-
THKW B OUYeHb BBITSIHYTYIO CMpasb, CO3/laBaeMyl0 Hallleil MiaHeToil BO
Bpemsi eé obpairienuss BoKpyr CoJiHIIa 10 MX 00Ijei opbute BOKPYT
tienTpa lanaktiku. B maciitabe BeesieHHOV OHA BBITVISIAUT CIIUPAJIbIO,
HAKpPYUeHHOW Ha JPYTYI0 CIiupasb, Osarofaps cOOCTBEHHOMY JIBHDKe-
HUO Haied IasakThky. Kak rpoiible, Tak ¥ Oygyiime coObITHS BCe-
MUPHOM UCTOPUU HETPephIBHO CYILIECTBYIOT (ITPOMCXO/ST) B LIWJIMH/PE
COOBITUI Halllel TJIaHeThbl, TaK KaK OHU TOBCIOAY TVIOTHO 3arlOjHSIOT
€ro MPOCTPAHCTBEHHO-BPEeMeHHOH (MHOTOMEpHbI) 00BEM.

To ects Haroneon, Kapn Benukuii, I'ait FOnuii Llesaps u Bce apy-
rve JIIOJU TPOLLIOrO JIeHCTBUTENBHO CYIIEeCTBYIOT, T.€. )KUBYT CBOei
JKU3HBIO, B CBOUX, MPOILIEAIINX [ Hac, pparMeHTax IHIMHApPA COObI-
THH TUTaHeTHl 3eMJisA. A HalllM TIOTOMKH Y)Ke KUBYT B CBOUX (OyAyImx
[uisi Hac) ¢parMeHTax LpMHApa. Hain yueOHUK BCeMHUPHON HUCTOPUH
TIPe/ICTaB/IsSIET COOOM pe3y/bTaT Halllero “CKaHUPYIOIEero JBUXKeHHs”
BZI0JIb LWJIMH/IPA COOBITHI TI/IAHETHI, T/ie TIOBEePXHOCTh, KOTOPAsi CKaHH -
pyeT 3TOT LW/IMH/P, T.e. TPEXMepHasi “CKaHUpYyIoIjasi BojHa”, obpa3sy-
€TCs OJJHOBPEMEHHBIMH C HAMHU COOBITUSIMU Ha TI/IAHEeTe.

Tak >ke, B OTHOM U TOM >Ke 00béMe LIWIMH/PA COOBITUMN TIAHETHI
3eM/Isl CYLIEeCTBYIOT CeMb pas/IMuUHbIX, HO pa3elfHHBIX IO YacToTe,
“MUpOB” Halllel riaHeTbl. KaXKapili U3 3TUX CeMHd MUDOB MMeeT CBOIO
COOCTBEHHYIO 1iellb UCTOPUUECKUX COOBITMH M MUCTOPUYECKUX MepCo-
HakeH, )KUBYIMX CBOeH »KM3HBIO B MPOIIOM HACTOAIIEM U Oyayiiem
CBOEro MHpa.

TakoBa peasibHasi TPOCTPAaHCTBEHHO-BPEMeHHasi CTPYKTYypa Halllero
MUpa ¥ BCEeMUPHON MCTOPHWHY, Npe/iCTaBleHHas B IOJITHOM COOTBETCTBUU
C BbIBOZIaMH TEOPHUH OTHOCUTE/ILHOCTH.

AKVM OBPA30OM, C MCIpaB/eHHEeM BBIIEYIIOMSIHYTbIX TPEX OLIM-

00K (3aMKHYyTBIe CHCTEMBI, TOJBKO MarepHvanbHble OOBEKThl U
TpEXMepHOe MHPOBO33peHHe) peasibHasi KapTMHAa MHpPA BBITJIIAUT Crle-
IYIOIIUM 00pa3om.
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Kaxkzplit uenoBek Ha 3eM/ie — 3TO MHOTOMepHOe (LLIeCTUMEepPHOe)
CYIIeCTBO, CYILIeCTBYIOIlee B BH/Ie CBOETO LWIWHAPA COOBITHH — UYu-
JUHOPA CyObObl, OTPAHUYEHHOTO (PU3NUECKUMH pa3MepaMH 3TOTO Uesio-
BeKa U ero BpeMeHeM KU3HW B LUIMHpe cOObITHH riaHeThl. LInmvH-
ZpBl CyabOBI pa3HOOOpa3HBIX OOWTaTesell TUIaHeThI TePerIeTalTCs U
MepeceKaroTCs JPYT C JPYroM BHYTPH IIWIMHAPA COOBITHH TUIaHETHI B
COOTBETCTBUU C WX IepeMelleHUsMH Ha MPOTSDKEHHWU BCeM WX JKU3HMU.
Takumu “obuTaTenssMU” SIBJITIOTCS HE TOJIBKO JIHO/IH, XKUBOTHBIE U pac-
TeHUsl, HO ¥ (pparMeHTHl pa3HOOOPA3HBIX €CTeCTBEHHBIX M TeXHOTeH-
HBIX (CO3J,@aHHBIX YeJI0BEKOM) CpeJi IJIaHeThl, TaK Kak IeperieTéHHbIe
OT/lesibHbIe “HUTH” (MUKPOL[W/IMHZPHI) YacTHI] CpeJ TIaHeThl 00pasy-
10T LIWIMH/IPBI COOBITHI BCeX obuTaTesell MIaHeThl 3eMJIs.

Bce 3t “obuTaTen” M UX acCOL[MALMM, BK/IOUasl yeoBeuecKHue
coobriecTBa ¥ pa3HoOOpa3HbIe Cpefibl TIAHeTHl, He SIBJSIOTCS 3aMKHY -
TBIMHA CUCTEMaMHU: OHM SIB/ISIFOTCS HeOTbeM/IeMbIMU YacTsMU CosiHeu-
HOU CUCTeMbl, B KOTOPOI UX aKTHBHOCTh “My/JbCUpYyeT”, yrpasJisieMasi
CJIO’KHOM CUCTeMOM PUTMOB COJTHEYHOU aKTUBHOCTH.

Kpome Toro, LwiuHIp cobbiThii Bceli COTHEUHON CHCTEMBI, BKITO-
yast 3eMJTI0, TTepeceKaeTcsi C IMIMHAPAMU COOLITUH HEKOTOPBIX APYTUX
3BE37] M 3BE3/IHBIX CUCTeM B ['asakThKe: HeCMOTPS Ha TO, UTO 3TU TPEX -
MepHbIe 00BeKTHI pa3zie/ieHbl B IPOCTPAHCTBE U BPEMEHH, OHU UMEIOT
obue CoObITUSI B TepeceKaroluxcsl parMeHTaX WX MHOTOMEpPHBIX
MIPOCTPaHCTBEHHO-BPEMEHHBIX LJU/IMH/POB, KOTOPbIE MOBCIOAY IVIOTHO
3aT0/THEHBI UX COOCTBEHHBIMU COOBITHSIMU. IMEHHO Tak, uepe3 obIrue
COOBITUST Ha TIepeceueHnr LWIMHAPOB CcoObITHi B I'aylakTuKe, ApyTHe
3BE3/IbI U 3BE3/IHbIE CUCTEMBI BUSIOT Ha CO/HIE U 3eMJTI0 CO BCEMU eé
“oburatensiMu”.

W BCé Bhllllenepeurc/ieHHOe SIBJ/ISIETCS JIMLLb [POsIBJIEHNeM B MaTe-
pUasibHOM MHUpe pa3HO0OpasHbIX SHEProoOMEeHOB B 3HEpreTHUeCKOM
MUpe, KOTOpbIe SIBJIIIOTCS MCTOUHHMKOM M [BWDKYILEW CU/ION BCEero B
MHpe MaTepuHu.

Takoii WHTerpasbHBINA B3IJISi HA MUPOBBIE COOBITHS [JaéT HaM pe-
a7bHYH0 BO3MOJKHOCTb HATU YHUBEPCa/bHbIe 3aKOHBI, Pery/IdpyoLe
BCe COOBITHS, UTO MPOUCXOAAT Ha 3eMJIe: Te0JIOTHUeCKYH) aKTUBHOCTb,
K/IMMart, OHUoIorMyecKre MPOLIeCChl, BKIIFOUasi IPOUCXOXK/EHHE BUIOB,
MUDOBYIO 3KOHOMUKY U TIOJIUTUKY W, CJie[j0BaTe/bHO, BCIO MHUDOBYIO
HCTOPHUIO.
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WTak, MbI HaUMHAeM Hallle TyTelIeCTBUe BAOIb LWIMHIpPA COOBI-
T Hate riaHeTsl 3emis B ["anaktrke. Ha 3ToM myTH 3eMHBIe COOBI-
THUS TIPEJICTAlOT Tepe HallluM B30pOM B BH/le Pa3HOLIBETHBIX (MYJ/IbTH-
CTMeKTPajbHBIX) MepLAoIIUX 3HeprooOMeHOB BHYTPH CBETSILLEroCs
Pa3HOL[BETHOTO 3HEPreTHYeCKOro TeJsa IlaHeThl. TeKCThl, OmyO/MKo-
BaHHBIe B C/IeJYIOIIUX TJIaBax, OyayT MyTeBOAWUTEIEM B 3TOM ITyTellle-
cTtBUd. — [lem. JlaHukyc.
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Yacts I. TEKCTBI

B NOC/IEAHME AECATWIETUS HA IUVIAHETE

B MOC/IEJHUE JECATWIETHS >KU3Hb HA TJIaHETe CTAaHOBUTCS BCE
MeHee KOM(GOPTHOM AJis1 GU3MUECKOTO Tesla uesioBeKa U MpOAyK-
TOB €r0 MaTepha/lbHOTO TBOPUECTBA: PACTET KOJMUYECTBO KaTacTpod,
CBSI3aHHBIX C TEXHOTE€HHOW [esiTeJIbHOCThIO (aBapud Ha TPAHCIIOPTE,
TI0’Kaphbl ¥ B3PBIBbI HAa Pa3/IMUHBIX TIPEANPUATUSIX, Pa3pyIlleHus 3/1aHui
Y T.I1.), YUaIlat0TCs TIPUPO/JHbIe KaTacTPO(bl, CBA3aHHBIE C KTMMaTHue-
CKMMU U3MeHeHUsIMU (TasiHie JIeJHUKOB B TOpax U JIeAHUKOBOTO CJIOs
BO/3u CeBepHOTo TIOMIOCA TUIAHEThI, YParaHbl, HABOJAHEHUS B OJHUX
MecCTax M 3aCyXd B APYTUX T.I1.), PaCTET COLMa/bHasi HarpsDKEHHOCTh B
Pa3HBIX YaCTSX TUIAHETHI, TlepepacTaroliass B BOEHHbIE CTOJKHOBEHUS,
obocTpeHue TIPOTUBOPEUU MEXIY Pa3THUHBIMU PeIUTHO3HBIMUA KOH-
teccusimu U T.10. [ToKa 9Ta TeHJeHLIMs COXPaHsIeTCs U, 6oJiee TOTo, yCU-
JIMBaeTCsl.

Ck/apIBarolecsi Ha TJlaHeTe CUTYalusi MaTeMaTUYeCKu OTHUCHI-
BaeTCs B TEOPWH KaTacTPO(: TOCTeIeHHOe W3MeHeHe MHOXKeCTBa pa3-
JIMUHBIX TIAPaMETPOB CHUCTEMBI TIPUBOJUT K MTHOBEHHOMY CKauKy CO-
cTosiHus (KatacTpode) CUCTeMBbl, TTOC/e KOTOPOrO OHAa BXOJUT B HOBOE
COCTOsSIHME, XapaKTepu3ylolleecs APYyrMMU TlapameTpamu. CorjacHoO
UwKeBCKOMY, TlaHeTa 3em/si — uacTb opraHusMa CosHua (0XBaThbl-
Baroiero Bcto Co/IHEUHYIO CUCTEMY), C/le[ioBaTe/IbHO, UMeHHO CosHLe
OTBETCTBEHHO 3a BCE, UTO MPOMCXO/UT Ha TIaHeTe, 3HAUWT, He TOJIBKO
3a MarHUTHBIE OYpH, YXy/ILIArOI[He CAMOUYBCTBHE JIFOJeH U HapyIiaro-
I[e 3/IeKTPOMAarHUTHbIE CBSI3M MEXJy 00beKTaMU, HO M 3a KaTacTpO-
(Bl KaK TIPUPOJIHOTO, TaK U TEXHOTeHHOTO XapaKTepa, 3a COLUasbHbIe
TOTPSICEHUs, 3a W3MEHeHWe CO3HaHHWS JIoJel, BHOBb HauWHAIOLIUX
TOHUMaTh, UTO TJIaHeTa — HeoTheMmsieMasi yactuila BceneHHoi. 3Ha-
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unr, 1 CoJHIle XXIET KaTacTpoda (He KOHeI| CBeTa, a CKaukoobpasHoe
U3MeHeHUe COCMOsIHUS), B pe3y/ibTaTe KOTOPOM U Hallla I/iaHeTa (4acTb
ConHila) repeiiéT B HOBOe SHepreTUUeCKoe COCTOsHUE.

Ho u camo CosHie — HeoTbemseMasi yacTb (OfHa M3 3BE37)
3BE34HOr0 cKorieHus: Mieunbii [Tyt (["anakTuKu), BK/IOYAIOLIEro
nopsizaka 200 MUIMapAoB 3BE3 . ..

P.S. T'amakTiKa UMeeT ueueBUIIe00pa3Hyto (OPMY U BpaIlaeTcst BO-
Kpyr cobcTBeHHOM ocu. CKOPOCTH BpallleHUs Ha Pa3HOM YZajJeHUH OT
€€ [|eHTpa pPa3IMyarnTcs Mexay coboii. CosHIe HAXOAUTCS TIOUTH B K-
BaTOPUAJILHOM TJIOCKOCTU ["anakTuKy, MpuMepHo Ha paccrosinuu 8.000
napcek ot LjeHTpa ['anakTuku (eé paguyc cocrasisieT mpumepHo 15.000
rapcek), ¥ 4yTb “Bblille” (IpUMepHO 15 mapcek) IO HampaB/IeHUIO K
CepepHomy Ilomocy T'anaktuky. Ha Takom ypaneHum ot weHtpa ['a-
JIAKTUKY JIMHEeHasi CKOPOCTh eé BpaitieHus (CoBMecTHO ¢ Co/HIeEM) CO-
craByisier 220—230 kv/cek. Kpome Toro, rajaktuueckue 3BE€3Jbl “men-
JIEHHO” ZIBUXKYTCSI OTHOCHUTE/BHO JpyT Apyra. CKOpocTh COOCTBEHHOTO
JBwkeHus: CosHLa oTHOCUTe/BHO ["aymakTuku cocrasiseT 20 KM/ceK U
Hampas/jieHa “BBepX” K CeBepy OT raJlakKTU4eCKOrO 3KBaTopa, IO Ha-
rpaB/ieHuI0 K Touke arekca CosHLa B co3Be3guu I'epkyseca. Takum
obpazoM, CosHile yieTHT B ['ajlakTHKe CO CKOPOCTBIO TPUMepHO 250
KM/CeK, yBjieKas 3a coboit Bce Tesila COTHEUHOUM CUCTEMBI, B TOM UHCJIe
u 3emito. Bece conmHeuHo-3eMHble U3MEHEHUs], IIPOU3OLLIe/IINe 3a T10-
crlefHYE [IecATUIeTHs, 00ycIoBeHbl TeM, uto 3emyst BMecTe ¢ CoJH-
LleM BXOJUT B TaJlaKTUUECKUW CEeKTOp, CIeKTPa/ibHbi (UaCTOTHBIN)
COCTaB 3Hepruil KOTOPOrO OT/IMYAeTCsi OT CIEKTPOCOCTaBa SHEPrui
npepablayiero cekropa. — /lem. /[aH.

EPMUH ndmoeeHHble U3/MyuyeHusi O3Ha4yaeT H3/IyueHusi, Tepefaro-

e WH(OpMaIuio (Jarollye >KU3Hb) Ha W3HA4Ya/JbHOM YDOBHE:
ndmoc — u3MeHeHHe, BO3HUKHOBEHME, COCTOSIHUE; 2eH — pOXK/ato-
UM, OCHOBOIIOJ/IAraloIIny; usayyeHue — repefiaya sHepruu. [pyroe
3HaueHHe C/I0Ba 2eH — eJUHULa Orosornyeckoi MHpopManyu. ['ess —
maHeta 3emssi. CnefoBartenbHo, 'eondmozeHHble H31yueHus — OCHO-
BOIIOJIararoiiye M3aydyeHusl IJIaHeThl 3eMisl, Jaroliie KU3Hb Ha U3Ha-
YyaJIbHOM YPOBHE (/151 OMOBU/IOB — Ha TeHHOM YpPOBHe, T.e. MyTalluH).
IIpu paccmorpenuu JIyHel, Mapca ¥ pyryx IJIOTHBIX TeJl UX OCHOBO-
TOJIararol[e U3/IyueHus Has3bBaMUCh Obl CeneHondmoeeHHbIMU WU
MapcondmozenHbimu H3znyuenusimu.
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P.S. Tepmun I'eondmozeHHble H3myueHus umeeT JJpeBHErPeUeCKyHo
sTuMosioruio. Ha fpeBHerpeueckom, ndog o3HauaeT CTPacTb, TIPUBS-
3aHHOCTb, BO3HUKHOBeHHe, cocTosiHe. COOTBETCTBEHHO, TNpe(uKC
néBo- o3HaUaeT AAMOIIUMN XKU3Hb, TIOPOXK/AIOIINN, BbI3bIBAIOIUN UYB-
CTBa WM TpUBsi3aHHOCTh. He criefyet mytath maBog ¢ Goee mo3gHUM
cs1oBoM T80, KoTopoe yroTpebssieTcss B COBpEMEHHOW MeJULIMHe U
O3HavaeT KOr0-TO, KTO WCIMbITA/, CTpafan wiu nepenéc uyro-to. Cyd-
(GUKC -gen TPOMCXOAWT OT JpeBHErpeueckoro -yevig (-genés). OH
O3HayaeT TIPOW3BO/IUTENISI Uero-To, Haripumep, oxygen (KWACIOpPOA) U
obpa3yeTcsi OT JpeBHerpeueckux CyLIeCTBUTEIbHBIX YEVOG (génos —
TieMsl, KjaH, Haljusi, paca), yeved (gened — TIOKOJIeHHE), YEVEOILG
(génesis — poxzeHue). Ha coBpeMeHHOM aHIJIMHCKOM, gen O3HayaeT
vH(pOpMaLHIo 0 KaKoM-i00 cyOsekTe BooOIIe WK eAWHULYY OHOIOru-
yeckod uHpopmaruu. I'ala — 3emns Kak IuiaHeTa (MPOU3HOCUTCS Kak
Gafa); Taia — 6orunst 3emau B JpeBHeit I'peryin (IIPOM3HOCUTCS Kak
Gaia). CooTBeTCTBEHHO, TpehUKC Yew- (ged-), T.e. KOMOMHUpPOBaHHAsI
¢dopma ot yf| (gé — 3emsis1), 03HauaeT MpUHA/IeXHOCTh K 3emse. Ha
K/IaCCUYeCKOH JIaThlHU, TepMUH 'eondmoeeHHble H3/1yyeHus: IpOW3HO-
cuicst 6u1 Kak TeppandmuoeeHHble V3nyueHus: terra — 3eMJIsl B CMBIC-
Jie TIOYBBI WM TePPUTOPUH Ha MOBEPXHOCTH 3eMJH, TOrAa Kak Terrd
Mater wim Telliis Matér — 6oruns 3emid B JIpeBHeM Pume; riaron
pdtio o3Ha4yaeT HeCTH, TOAJEepP>KUBaTh, WM TpeTeprieBaTh, CTPajaTh,
TepIieTb; IJlaroj géno o3HauaeT poXJaTb, AaBaTh >KU3Hb, TOTZA Kak
gens 03HauaeT TjieMsl, KJIaH, Halys. Mbl UCIOb3yeM TepMuH I eond-
mozeHHble V3nyueHust Kak UMeloIIWii OoJjiee paHHION, ApeBHerpeue-
CKyI0 3TUMOJIoTHI0. — Jlem. /laH.

ITpocTeiiiie yCTPOKCTBA, UCIIO/Ib3yeMble B OHOIOKAIMHM — PaMKH
Y MasiTHUKH — SIBJISIFOTCSL TIPOTOTUIIAMU TeXHUUECKUX YCTPOUCTB Oy-
Jlyl1lero, Kor/a JIroZid B I0JHOM Mepe HayydaTcsl UCT0/Ib30BaTh SHEPTHI0
TeonaToreHHbIX M3nyuennii. OJHAKO 3TO OKa’KETC BO3MOXKHBIM JIUIIIb
B C/lyyae KOPEHHOH TepeCcTPOMKM CO3HaHUs, Tak Kak ['eomaroreHHbIe
V3nyueHns OTHOCATCSI K HEMaTepHaJbHOMY (SHEpreTHYecKomy) MUpY.
Onst Toro, uroOpl HauaTb AyMaTb O TOM, KaK MOKHO HCIIO/Ib30BaTh
JHEpPryI0 HeMaTepHanbHOTO MMpa, Tpex/e Bcero HeoOXOaUMO TOBe-
pUTh B ero cyulecrBoBaHve. Bepa sBisieTcds PA3PELIEHMEM BPEMEHH,
TaK Kak TpeJCTaB/sieT cOOOM SHepreTHueckoe COCTOSTHHE, IT03BOJISHO-
I1lee CTPOWTH MOCTBI, CBSI3bIBAIOIIME MeXKAY COO0 pa3/MuHble yIaCcTKU
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pas3HbIX TIPOCTPAHCTB U BpeMéH. COOTBETCTBEHHO, COCTOSIHUE HEBepUsl
ecTb TABY BPEMEHM — OHO 3aKpbIBaeT MyTH MepeMelleHUs CO3HAHUSI.

Ec/i BB MombITaeTeCh OOBSCHUTHL YUEHOMY 19-TO BeKa TPUHITMIT
JleMICTBHSI COBPEMEHHOI'0 KOMIIbIOTEpa, TO OH HUUYero He IOWMET, Tak
Kak HeoOXO/JuMble [/l TIOHUMaHUsl TePMUHBI TIPOCTO OTCYTCTBYIOT B
€ro BpeMeHHU, U Bbl eMy HUKOTI'/Ia HUUeTo He doKalceme.

MATEPMA/IBHOM MWPE BCEJEHHOV OOJBIIYI0O PO/b WIParoT
[KocMuueckre] [UK/IBI Pa3HOW TIPOJO/DKUTE/ILHOCTH, HAuuHasi C
caMbIX KOpPOTKuUX — OT 1072* cek (KOpPOTKOIEepUOUUecKre sIBJIeHUsT B
MUpe 371eMeHTapHbIX YaCTULl, Ha3blBaeMble pe30HaHCAMU) 10 MUJIAAp-
[IOB JieT (BpeMsl >)KHM3HM aTOMa BOZOpOJa, IIaHeT U 3Bé3x). Kocmuue-
CKHe LMKIbl — MaTepuajbHOe TpOosiBjieHre My/ibcaluii [sHeprun] B
SHepreTUYeCcKOM MHUpe.

CTpYKTypHOM OCHOBOM (KUpNUUUKOM MUPO3[aHUsl) MaTepuabHOTO
Mupa SBJsSeTCS aTOM Bogopoza. VI3 5Toro mpocrefiliero aroMa CTposiT-
cs1 6osiee CJIOXKHBIE, aTOMBI C Pa3HOHN CTPYKTYPOU 00beJUHSIOTCS B MO-
JIeKyJ/Ibl, CO3[aBasl pas/MuHble Cpe/ibl, B TOM 4HCIIe, IJlaHeTHble. Bcé
MHOroo6pa3sue MaTepuaJbHOTO MUpA SIBJISIETCS TIPOSIBJIEHUEM CTPOTHX
3aKOHOB 3HEpPreTUUeCcKOro Mupa.

Epunuiieil n3aMepeHusi LIUK/IOB (TI€PUO/OB) SIBJISIETCST TIPOMEKYTOK
BpPEMEHH, BBIDAKEHHBIN B eJUHHUIIAX COOTBETCTBYIOIIEr0 Maciutaba, a
0bpaTHOl eMy BeJMUYMHOM sIBJIsI€TCs yacToTa. YacToTa — Marepuab-
HOe TIpOosiBJieHWe BUOpaL[Mii 3HEPreTHYecKoro Mupa, rje BUOpHpyeT
camo Bpemsi. OHo siB/isileTCsl HeMaTepHabHOW KaTeroprel, Ho Co37aér
MOTOKH Pa3/IMUHbIX MaTepUaabHbIX AeUCTBU:

1. BuxpeobOpa3oBaHust Ha Cy0371eKTPOHHOM YPOBHe, Ha3bIBaeMbIe
371eMeHTapHbIMU YaCTULIaMUY;

2. ATOMHbIe CTPYKTYpbl MaTepHUaabHOI0 MUpa Mpe/CTaB/soT Co-
0oli TIPOsIB/IEHHs] MHOTOCIOWHBIX SHEPTOMOTOKOB TIPY X JHep-
roobmeHax;

3. MonekynsipHble CTPYKTYPBHI. ..

P.S. TlpencraBnenrie 0 HeMaTepHaJbHOCTU BpeMEHM I10Ka3aHO B
TEeOPUU OTHOCUTEIBLHOCTH, Ile OCh BpeMeHH ict (UeTBEPTOe U3MepeHue)
00BIYHO BLIOMpAeTCs: MHUMOM; 3/1ech i 0603HaUaeT MHUMYIO eAVHHMILY,
C — CKOpOCTb CBeTa, t — KOOpJuHAaTy BpeMeHU. — Jlem. JlaH.

OHeprusi 3TUX BUXpell HemaTepuasbHa, HO B MaTepHaJbHOM MHpe
TposiB/isieT ceOst Kak Iie/ioe: TaM OHAa BBIPAKAETCS B BHJE MaTepHallb-
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HBIX 00pa30BaHMI — TajlaKTHK, 3BE37l, T/IaHET, MOJIEKYJ/I, aTOMOB, Ya-
cTull. B pasnnMyHbIX yyacTKax MPOCTPaHCTBA 3TO LieJioe SIB/SIETCSl CO-
CTaBHOM YaCTbI0 KaKUX-TO CTPYKTYP (3emsst — vactb Cosnija, CosHile
— vacth ['anaktuku u T.74.). Bce MaTepuanbHble CTPYyKTyphbl BcesneH-
HOM (3BE371bl, KOMETHI, IIJIAHETHI U T.JI.) CO3/laHbl BUXPEBBIMU IT0TOKaMU
SHEepreTUUeCKOro MUpa, KOTOpble COBpEMeHHasl HayKa paccMaTpHBaeT
KaK MOJIEKY/Ibl, aTOMBI, 3/leMeHTapHble UaCTHLbl MaTepun. BceneHHas
3arnoJ/IHeHa Pa3peXXEHHBIM MEXX3BE3JHBIM ra30M, B KOTOPOM “TjiaBatoT”
CKOIJIEHUS TaJIaKTHUK, OTJe/IbHble ralakKTUKU U 3BE3/bl (UacTU MaTepH-
anpHOro Tesia BeesenHoit). Ta3oo6pasHoe BemjecTBo BeeneHHoti 06.1a-
JlaeT C/IeAyIOLMM CBOMCTBOM: INPU KOHLIEHTpALMU 3HEpruv (CKaTuu
BeIl|eCTBa) B OJHOM 00JIaCTH TMPOUCXOAWT MTHOBEHHOE pa3pekeHHe
3HepruM (paciIMpeHute BelecTBa) B Apyroi. Takum obpa3om, MaTepH-
anbHOe Teso BcenenHoit “ppiuut”. [pixaHWe B MaTephaibHOM MHUpe
npe/icTaBseT coboi guabmpayuro. st 0ObSCHEHUST STOTO TIOHSTHS
HEoOX0JUMO BBECTH Dsifi OTpe/ie/IeHH, OTHOCSILUXCSA K SHepreTvue-
CKOMY MUPY.

OHepreTUuecKrii MUp (3HepreTHueckoe Tejio BcesieHHON) coCTOUT
W3 CneKmpanbHblx meueHull, T.e. U3 BUXPEBBIX 00pa30BaHMi, CO37ar0-
umx cnekmp. CieKTp — 3Heprusi BUXPeBbIX COCTOSIHUN Bpemenu. 3t
COCTOSTHUSI CBSI3BIBAIOT pa3iriyHble 00BEMBI IPOCTPAaHCTB BceneHHOI B
KaKOM-TO yyacTKe rajakTH4eCKOro IpPOCTPaHCTBa, pacCMaTpuBaeMOM
Ji/1s1 KOHKPeTHOI 0 Ucc/esoBaress. Bapyuaiuy 3TUX CIIEKTPOB MOJUMHS-
I0TCSI CTPOTUM 3aKOHOMEPHOCTSIM, TJie KaX[bIi TUIl crieKTpa (3Hepre-
TUYeCKUW MUP) MPOSIBJISIETCS B BU/le KOHKPETHOMN CTPYKTYPhI B MaTepu-
anbHOM Mupe. MartepuasbHblii MUD BceneHHOW — 3TO yIJIOTHEHUS
BpemeHu B TeueHUsIX CIIEKTPOB. VIHBIMU C/IOBaMH, K&K0€ MaTepuaslb-
HOe TeJI0 — 3TO CT'YCTOK YIJIOTHeHUs: BpemeHy, rjje BpeMsi B SHepreTu-
YeCKOM MUpe BBIPa’)KEHO 3HEeproobMeHOM B CIEeKTPabHBIX rajakTHue-
CKUX TeueHHUsIX. BpeMss B CIeKTpalbHBIX TralakKTUUeCKUX TeUeHUsIX
IJIaBHO MepexoUT OT OJHOr0 yvacTKa TeueHHsl CIeKTpa K JpPYroMmy
TIPH YCJI0OBUM “CXOXKeCTH” CIIeKTPOB COCeNHUX y4acTKOB. “CxXoxkecTb”
03HAuaeT, UTO MJIOTHOCTb U CKOPOCTh SHEProoOMeHa CIIeKTpa OJJHOrO
yuacTka 006JialaeT TaKoW >Ke 4acTOTOM 5HeproobMeHOB (ITy/IbCaljuii),
Kak U Jpyroro, 06Ja/jaroliero IOTHOCTBIO U CKOPOCTBIO 3HEproobme-
HOB, OTJINYHBIMU OT TIepBOro. VIHBIMU C/loBaMH, OJHO TeueHHe Bpewme-
HU TJIaBHO BJIMBaeTCsl B JpPyroe, YTO MPOSIB/ISIETCS B MaTepHaTbHOM
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MUpe KakK CMOKOWHBIN Mepuo/, )XU3HU /1Sl BCeX CTPYKTYpP, MaTepraiu-
30BaHHBIX B 3TOM yuyacTke. Eciu ke mpy BXOJie CIeKTpaJbHOIO Teue-
HUS B [PYrodl y4acTOK ero yactora (BUOpaiusi) U3MeHsIeTCs, TO 3TO
Hen30e)KHO TIPOSIB/ISIETCS B MaTepHabHOM MUpe Kak HeCTaOM/IBHOCTD
BCeX CTPYKTYP pa3sHOro maciuraba.

B Hacrosi1iee BpeMsi UMEHHO 3TO U IIPOMCXOAUT Ha IlaHeTe: 3eMJIst
Bcaen 3a Co/HLEM BXOOUT B HOBBIM CEKTOP rajakKTHMUeCcKOro Ipo-
CTpaHCTBa, 00J/IaZiat0N[Hii UHOW SHEPreTUKOHN (CTeKTpasbHble TeueHHs
o6nazaroT GOJBIIEN TIIOTHOCTBIO M CKOPOCTBhIO SHEPrOOOMEHOB, UeM
Tpe/ibIAYIIYE), TI03TOMY TPOMCXOJUT W3MEHeHWe 4YacTOT BuUOpaLuii
CosHIja U II71aHeT, B YaCTHOCTU 3emiu. B pesynvrate ConHue, C Tpy-
JIOM IlepeBapuBalolllee HEIPUBBIUHYIO “SHepreTUUYecKyro NULy”, IO-
KpbIBaeTCsl MATHaMU. 3eM/Is, Nojtyyvatomias oT CosHLe U3/lyueHue UHO-
ro cocraBa (HeNpPUWBBLIUHAS “TIUIA”) TaKXKe OT3hIBAETCS DPa3IAYHBIMU
aHOMAaJIbHBIMU COOBITHSIMH, UTO HEM30eXKHO OTPakaeTCs Ha 30POBbe U
COLIMa/IbHOM T0Be/IeHUU JIF0/IeH.

CriekTpa/ibHble TIPOCTPAHCTBAa (CIeKTpajbHble TeyeHHs BpeMEH
PasNUUHBIX CTPYKTYp) 00pa3yroT efuHOe TeueHne Bpemenu Bcemen-
HOW, TIpU 3TOM MepeMelljeHre SHepruyd B CaMUX CIeKTpasbHBIX TPO-
CTPaHCTBAaX KECTKO MOAUMHEHO 3AKOHY COXPAHEHUSA JHEPTUA. Bpems
— 3TO 3HepreTUyUeCcKOe MHOTOCJIONHOe (MHO20MepHOe) TIPOCTPaHCTRBO,
Ka)X/[bIl C/10H (pa3MepHOCTh) KOTOPOro 00/1ajaeT COOCTBEHHBIM 3HEp-
reTUYeCKUM COCTOSIHHEM. YTIJIOTHEHUS B CIIEKTPa/IbHbIX TeUeHHUsIX Bpe-
MeHH — 3TO 3HepreThyeckue Tena (aypbl) MaTepHanbHBIX OOBEKTOB
BceneHHoi.

Kaxmasn ramaktika obmajjaer ob6safaeT cBoeld aypod, y KOTOpOU
MMeeTCs1 COOCTBEHHBINM HAbOp IHEPTeTUUECKUX CBA3€H, XapaKTepHU3yio-
LW U OT/IMUAIOLUX OT APYTUX UMeHHO eé. dopMa eé 3BE3/, 3BE3/IHBIX
CKOIIJIeHUH U T.Jj. — 3TO MaTepHa/M30BaHHOe COCTOsSIHYMe ayphl Tasak-
TuKU. Takum 06pa3om, aypa /r000ro Tesa (MaTepyUasbHON CTPYKTYPHI)
ecTb 9Heprus Bpemenn. DHepreTruecKUMH 00pa30BaHUSMH SIBIISTIOTCS
aypa Tesa 4ejOBeKa, aypa Teja IUlaHeTbl U T.J. Aypa Te/ja IJIaHeThl
3emss — 310 I'eonamozeHHble H31yueHust.

Aypa Tena TjlaHeTHI TpeZCTaB/sieT COo6OW IHEpreTUUecKHi Cry-
CTOK, B KOTOPOM “I/IABalOT”, 0OMEHHUBAsICh SHEPTUsMH, MYIbCUPYIO-
II1e JHepreTUYecKre CryCTKH — ayphbl TeJsl Bcex eé obutaTesneii. Aypa
Tejla 4yes0BeKa eCTb COCTaBHas uyacTb ['eomaToreHHbx M3myueHuid —
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aypsl Tena miaHeTsl. Aypa Tena ConHua (I'eauonamozenHble H3nyue-
HUs1) COZIeP>KUT B cebe B BUJle SHEPTeTUUECKUX CTYCTKOB ayphl Tejl BCeX
I/IaHeT, KOMET, aCTePOUZO0B U T.I., BXOAAIMX B COMHEYHYIO CUCTEMY.
B MarepuansHOM MHUpe CBA3YIOIIMM 3BeHOM Bcex oburateneii CoHeu-
HOU cucteMbl (dacteit Tesa CosHIa) SIB/ISIETCSl TPaBUTALIMOHHOE T10JIe
CoJHlla, SIBISOIIEECsS] COCTaBHOM UacThIO I'paBUTALlMOHHOrO mojs I'a-
JIAKTHKY, U T.J.

B sHepreTrueckoM MUpe CTeKTpajbHbIe TeueHHs] 00pa3yroT Hally
BceneHHy10 Kak CTPYKTYPHBIM 4acCTOTHBIA Avamna3oH BpemeHu, KOTO-
PbIii B MaTepraJbHOM MHpe TIPOSIB/ISIeTCS B BU/le MaTepHaIbHBIX 00BeK-
TOB. DTOT CTPYKTYPHBI YaCTOTHBIA [Maria3oH TpeZACTaB/seT CoOoi
C0éHbIll purbmp, TAe CJIOM — CHeKTpanbHble TedeHWs, MaTepyasu-
3yH0lljie pas3/MuHble MaTepuaibHble CTPYKTYPhI, SIB/SIOLIAECS YaCThbIO
nIpyroi, 6osiee KPYITHOM CTPYKTYPBI: TalaKTHKa O 3Bé31amu, CoJtHLIe C
TlaHeTamMu, 3emJist ¢ eé cpelaMy U obuTaTtessiMu (TI0JIb30BATeIAMU) U
T.J. Mamepuanuzayus ecThb MPOLIECC SHEProoOMeHa MeX[y SHepreT-
YeCKUM MHUPOM U MaTepHabHBIMA MHUPOM, Tie SHeprooOMeH OCyIecT-
BJISIeTCS Yepe3 MeMOpaHy Iepexofia MyTéM ¢uibmpayuu ouanasoHamu
Bpemenu. B 3HepreTrueckoM MHpe CIIeKTpasibHBEIE TeueHHs], obpasyro-
e OJfHY U3 TaJlaKTUK, 0OMEHUBAIOTCSI CBOMMH YaCTOTHBIMY /IHara3o-
Hamu BpemeHu, T.e. OHU nysabcupyrom cnekmpamu epemeHu. ['anaktu-
yecKye 3B637bl GUMBTPYIOT rasakTUUecKoe IIPOCTPAHCTBO KaK Ha MyTU
WX TIPOJIETA, TaK W OKPYKAIOIIWI 00BEM, TakK Kak 3BE3[bI Meper3Tyya-
10T TI0JIyYeHHYI0 MU SHepruro, Kakzasi B CBOEM UaCTOTHOM JMarna3oHe
((punbTpyIOT rasakTUUecKoe NPOCTPaHCTBO).

CosiHLle BBIHYXKJEHHO (UIbTPyeT TrajakTHyecKoe BeIlecTBO Ha
CBOEM myTH Tiposiéta B ['anakTrike (MaTepuasibHbIM MUp). B sHepretu-
yeckoM mupe aypa Tesa Co/HLa Iy/JbCUPYET B MOTOKE CIIeKTPa/IbHbIX
TeueHWH, HACBILI|eHHBIX B K&XKAYI0 CeKyHZy MposéTa (250 kM) usmyue-
HUSIMM pasHOyJanéHHbIX 3B€37. CosHeuHas cuctema — Jyérkue CosH-
1ja, a camo CosHue — ¢ubTp ConHeuHoM cucTeMbl. CoJlHLIe U3/TyuaeT
30.000 ymHMIA [31eKTpoMarHUTHOrO] crieKTpa (MaTepyanbHbIM MUP) —
MaTepHasbHOe TIPOosiB/ieHre Auamna3oHa BUOpanmid aypel Tena ComHIa.
Bo Bpems nposéra no rajgaktuueckomy Mapiuipyty CosHLe repekauu-
BaeT yepe3 CBOM JIETKWE BCTPeYHOe rajakTHuecKoe BelecTBO (Mex-
3BE3/HbIN ra3) U BHOBb BO3BpalljaeT B yYXO/slllee OT Hero MpoCTPaHCTBO
30.000 nuHUl, HO yXKe nepeusnyuéHHbiX. 3[ieCh MO/b30BaTe/IsMU SIB-
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JISTFOTCSI TJIaHeThI CO CITyTHUKaMU, KOMETbI, aCTePOU/Ibl, UMEIOILIe KaxX-
IOBI CBOM [Wama3oH myibcarmid (GuabTp). ITH My/bcanuyd rpybo
MOYKHO CPaBHUTE C JbixaHueM. CosHIIe TIPUHUMAeT B ce0si BCe BBIJOXU
pa3UuUHbIX CJI0EB (unbTpa — ayp Tesa CosHeuHo# cucteMbl. OueBUf-
HO, uTo ecyi CoJIHIY TPYAHO [blIaTh B rajlakTUYecKoM cpefie, KOTO-
past BCé YIIJIOTHSIeTCsI, TO 3TO TPYAHOE JIbIXaHhe OTPaXkaeTcs U Ha Bcel
CoJiIHeYHOI crcTeMe, B TOM UHUC/Ie U Ha 3eMJie.

IleonaTorenHnie V3myuenus (Kak yacthb guaria3oHa ['envonaToreH-
HbIX V371yueHuil) SIBASIOTCSA Mepeu3ny4éHHbIMU YIUIOTHEHUSIMU CIIeK-
Tpa/IbHbIX U3/1ydyeHUM CosiHeuHOW cucTeMbl. OHM BBIHY)K/[EHHO CO-
3[,aI0T “e)XeceKyH/HOe” IyJIbCUpOBaHKe TOYeK M y4aCTKOB ayphbl Tesa
raHeThl. A Tak Kak CojiHeuHasi CcTeMa JIeTUT B MPoCTpaHCTBe ["anak-
THUKH, TO TIPOLIECC TY/bCALMK TPOUCXOAUT TOCTOSIHHO. Marepuanu-
3a1ell 3TOTO Tporiecca siB/isieTcsi oOpa3oBaHMe MaTepraabHOTO MUPA
I/IaHeThbl: CBeTa, BO3/yXa, BOJbl, PACTUTE/JBLHOIO U MHHEpPaabHOIO
CI08B, YKMBOTHOTO MUPa, JTI0/Iei.

Matepuanu3anusi CTaOWILHBIX 3HEPrOOOMEHOB SHepreTHUeCcKOro
MUpa BeJIET K CTIOKOMHBIM yC/IOBUSIM Ha TUlaHeTe, B IPOTUBHOM CJiydae
MbI IMEEeM TO, UTO eCTh B HaCTOsilliee BpeMsi — OTPEe30K rajlakTHyecKo-
ro MapllpyTa I/IaHeTkl, HA KOTOPOM eé MOoJCTeperaroT MHOIOUUC/IeH-
Hble yxaObl, TIPeo/[0/IeHNEe KOTOPBIX OTPAXKAeTCsl Ha YKU3HU I/IaHEThI U
BCex eé oburarenei.

HecTabunbHOCTE COMTHEUHOTO U3MyUeHUs Ha JAHHOM 3Tarie MO>KHO
00pa3Ho TMpe/ICTAaBUTh B BH/Ie U3MEHEHHUS “IiBeTa” TajlaKTUUYeCKOro CeK-
TOpa, B KOTOPBIM Hallla TyiaHeTa BXOAWT Boief 3a CosHueM. [ToHsTHe
“LiBeT” CornacyeTcsi C TOHATHEM “CIIeKTp”: B MaTepyhaJbHOM MHpe
CIIeKTp TBEPABIX TeJ B BUAUMOM (ONTUYECKOM) Juara3oHe IpejCcTaB-
nsieT cobo¥ paZy’KHYH0 TOJIOCY, COAEPXKAIly0 LIBeTa OT KPacHOro J0
(roneToBOro; CreKTphl ra3oB — 3TO OT/Ae/bHbIe IOJOCH], PACIoJo-
JKeHHbIe B CTPOTO OTpe/ie/IEHHBIX MeCTaX, COOTBETCTBYIOLMM KOHKDET-
HBbIM 3HayeHHsIM YacToT.

P.S. JTro60ii CrieKTp COCTOUT U3 CEMH YCJIOBHBIX I[BETOB B TIOPSIIKE
BO3paCTaHUsl YaCTOT: KPACHBIM, OPaH)KeBbIH, >KE/ThIN, 3e/1I8HBIM, roJy-
6oit, cuHui, GroseToBbId. — /Jem. JaH.

MarepuasbHble Tela U BCe MX MPOSB/IEHHS, B TOM UUC/Ie 3/1eKTpO-
MarHUTHBIN CIIEKTp, SIB/ISIOTCS MaTepUaJM30BaHHBIMHA COCTOSHUSIMU
CrieKTpasbHbIX TeUeHWI SHepruu, KOTOpble MOXKHO Ha3BaTb CneKmpo-
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ysemHbiMu. Kakzioe yrioTHeHYe [3Hepruu] ecTb SHepreTUUeCcKoe Tesio
— aypa KakoW-mmbo MaTepHasbHOM CTPYKTYPBl. MOKHO TIpe/ICTaBUTh
aypy TeJia B BUZie CeMU CIIeKTpaibHBIX 3Heprocdep. OHM He CMelIBa-
IOTCSs, HO JBWKYTCS JDYr OTHOCUTENBHO Apyra, TO TPOBaIMUBasiCh,
yuacTKaMH OfIHa B JIPYTyI0, TO BO3BBIILIASICh OfHA Haj Apyroit. [Ipu
3TOM aHa/I0TWYHasl CUTYallysl UMeeT MeCTO U JJIsl KaKAoro ¢parmMeHTa
OCHOBHOTO TeJla, KOTOPOe B CBOIO Ouepe/ib eCTh TakKe (pparmeHT Oosiee
KPYITHOTO Tefa. OTO O3HauaeT (PaKTanibHOCTh BpemeHH, /e KaskKZbIi
€ro ()parMeHT eCTb BPeMsI KaKOH-TMO0 CTPYKTYPBHI.

Aypsl Ten U BceX MX 4acTeli 0OMEHHBAKOTCS SHEProLBeTamMH, T.e.
YacToTaM{ 3HeprocrieKTpos. [Ipy 3ToM Auana3oH yacToT ayphl ¢par-
MeHTa Tejla eCThb YaCTb Juara3oHa 4yacToT camoro tena. Aypa Tena
ConHija — nepeusnyuéHHas 3Heprusi aypel ['ajakTuku. Co/HLe Kak
MaTepHabHOe TeJIo XKUBET B PUTMe CIIeKTPOo0oOpa30BaHus CBOETO YHep-
reTUUeCKOro Mupa. B pasHBIX yuacTkax rasakrudyeckoro mytd CorHije
noTpebsisieT KOCMUUECKYI0 MaTepuio, 00/1a/Iaiollyt0 B SHEPreTHUeCKOM
MHpe pa3HOM IJIOTHOCTBIO SHepruu U [pasHbiMu] criektpamu. ITpotiecc
repepabOTKM 3HepPruy 3TOM MaTepuu CKa3bIBaeTCsi B MaTepHUaIbHOM
MUpe Ha KaueCTBe COJIHEUHOI'O U3/lyuyeHus], T.e. MATHA U BCIBILIKU Ha
Connile — 3T0 U ecTb orjeHKa CoJHI[EM KauecTBa rajaKTHUeCKOun
nuiy. B MaTepuanbHOM MHpe 3TO W3/TydeHHe COJAEPKUT OCHOBY WH-
(opmauuu 0 cobbIThsiX B ['ajlakTHKe, HO B TO )K€ BPeMsi MPe/ICTaBIIseT
coboii 06bEM MH(pOpMaLIMH, OCTAaBIEHHOM peaki[iel Ha ralaKTHYeCcKyo
THIY Y>Ke TIPOLIeAIINX 3BE3.

Aypa tena 3emmu (I'eonarorenHsle Vi3nyueHust) — 4acTb aypsl Te-
sa Comara (lenmmoniaToreHHbIX M3mydyeHunit), CryCTOK, “TilaBaroiuii” B
Heli. Aypy Tesla 3eM/IM Ha3bIBAIOT TeOMNaTOreHHOH cdhepoi MoToMy, UTo
MaTepuasbHOe Tes0 IUIaHeThl (MeCTO MaKCHUMalabHOW KOHI|eHTpaluu
sHeprocdep) siBsieTcs: ceponoM. ViccieoBaHUs COBPEMEHHBIX YUé-
HBIX TIOKAa3aJiv, UTO TreornaToreHHbIe 06/1acTh 06J1aIatoT pa3HOU riybou-
HOU ¥ BBICOTOM B Tpejiesiax HeCKOJIbKUX KUoMeTpoB. CoriacHO MHO-
TYIM WCCJIe/[OBaTesIsIM, reonaToreHHble 00macty “apiar”. “/Ipinmarmye”
(3aBHCHIIME OT COMHEUHON aKTHBHOCTH) 06J/1aCTH SIBJISIFOTCST 0OBEMHBI-
mMu. OHU BAMSIIOT Ha HEBUJUMYIO JI/IsSI UeJIOBeUeCKOro IJla3a, HO OLIyTH-
MYIO [JIl SHepreTU4YecKoro Tesa yejioBeKa SHEPrOCTPYKTYPY IIPUPOJ-
HBIX cBsi3eii. Ho mof; eeonamozeHHbiMU B 3THX paboTax Iofpa3ymeBa-
10TCsT 00/1aCTH, OKa3bIBaKOIIMie HeraTMBHOE BIIMSTHUE Ha JIIOel.
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Bce cobObITust Ha TIaHeTe 3eMJIst TIOAUUHEHB! YCIOBUSIM COCTOSTHUS
CoJiHIIa ¥ MEXKITAHETHBIX COCTOSTHUM. UrpKeBCKHMA B CBOMX paboTtax
ybeauTeNbHO /I0Ka3bIBaeT, UTo 3Heprocessp “CosHile — 3emstsa” orl-
pezieniseT MeXXK/eTOUHble COCTOSIHUS U UX CBSI3W. MO3r uesioBeka, coC-
TOSIIUN U3 KJIETOK, NMOJUMHSEeTCsl 3eMHBIM LIMK/IaM (4acToTaM), Ipef-
CTaB/ISIONIMM COO0M YacTh yacToTHOTrO guariazoHa CosHila. TTosTomy
MBIC/U JIFOAel (CO3HaHue) TMOoAUMHeHbl YC/IoBUSM mpojiéra ConHLa B
lanakThKe U MEXIUTaHETHBIX CBsizeil. CriefioBaTesibHO, MbICTe0Opaso-
BaHME BO BCeX TOUKax IUIaHEThl MMeeT CBOM LIMK/IbI BO BPEMEHU: B
COOTBETCTBMU C HUMU [IPOMCXOJUT TO eJUHUYHOE COBMNaJeHNe MbIC/IeN
Jofiel, HaXOASAIIMXCSl B pasHbIX MeCTax IIaHeThl, TO MacCOBOe COBIIa-
JleHe B orpe/ie/IéHHbIX MecTax. IHTeHCMBHOCTh YaCTOThI COBMAaAeHUI
— BpeMsi CyLeCTBOBaHUsI OOHoysemusi Mbiciedl Kak sHepruu ['eo-
naToreHHbIX M3nyueHuil B yyacTke rposiéta myiaHetsl B ['anakTuke. B
YaCTHOCTH, TIPOTPeCcCUpyloliee OmyLieHre 6e3bICX0IHOCTH, BBI3BaHHOE
3aBUCHMMOCTBIO0 OT TEXHOJIOTMYECKUX LIMKJIOB UeJI0BEYeCKOU JesiTellb-
HOCTH, Bejylllell K 3KOJIOTMUeCcKoil KaracTpode, Takke eCTb YC/I0BHe
reoraToreHHbIX COCTOSIHUYM COObITHH. B KOHEUHOM WUTOTe OHO TIpUBE-
IET K BUIOM3MEHEHHUIO Ue/I0BeYeCKOTO Tejla U CUCTeMBI MbIC/ieo0pa-
30BaHUIL.

®DakTUUeCKu cama MpUpoja SI3bIKOM PaCcTUTeNTbHOCTH, MUHEpAasoB,
JKMBOTHBIX COOOLIAeT YeI0BEKY O HOBBIX YC/IOBUSIX €T0 /IeSITeIbHOCTH.
O/iHaKO 3TU YCJIOBUS TT0KA He MaTepHanri30BaMCh HACTO/BKO, UTOOBI
MBICJTH JTFOZIeH B TOM HampaB/ieHUH MPUOOPesTN YETKOe OUepTaHHe.

[MpupogHBIe CUJTBI TUIAHETHI 00/1a/Ial0T OXPAaHHOM YHepryue, 3aKiIo-
YyEHHOW BO BCeX BHZAX MaTepuH Ha ruiaHeTe. M TOT OHMOBU/, KOTOPELIA
BBIIIE/ 33 IPaHUIBI CBOEH TeppuUTOpuH, OyZeT paspylleH WM COBep-
IIIEHHO BU/JOM3MEHEH C TeM, uToObI ObIT COXpaHEéH SHeprobaiaHC U3Me-
HSIOLL[eMCS MaTepuX OKpY)Kalolero IPOCTPAHCTBA. JTON OXpaHHOU
SHepruei siB/seTCs reornaToreHHOe MPOCTPAHCTBO TJIaHeThI.

Co3HaHMe yesioBeKa (HepreTUuyecKuil MUp) eCcTb BBICIIMIA 4acTOT-
HbIl Auara3oH ['eonaToreHHbIx M3myuenuii, co3HaHus TutaHeThl. OfHa-
KO UejIoBeYeCKU pa3yM OT/IMYaeTcsl OT JPYryX AUana30HOB CO3HAHUS
IJIaHeThbl TeM, UTO YesIOBEeK JOIyCKaeT CAy4alHOCTH IPOMCXOZJALINX
coObITHIA, B TO BpeMs Kak B I[Ipupofie HeT ciiydyaiiHOCTeli: Bce 3Hep-
rooOMeHBI CTPOTO MOJUMHEHbI 3AKOHY COXPAHEHUSI JHEPTUMU. Bosib-
IIMHCTBO JIIOZeH He MpreMsIeT TI0 Pa3HbIM TpuurHaM (b1aroiapst sHep-
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reTHKe 3allUTHBIX chep ux ayp) 6e3bICXOJHOCTh TEXHOTEHHOTO MYTU
pa3BUTHS U OYZIET CTPEMUTHCS BEDKUTH TIPU TeX K€ YCJIOBUSX TEXHUUe-
CKOT'O ¥ MHTeJUIeKTYaIbHOTO COCTOsTHUS 001ecTBa. UesioBeKy CTpaiiHo
paccTaBaThCsl C MPUBLIYHBIMU YCJIOBUSMH ObITa, TIUILEH, TPAHCIIOPTOM,
crcTeMol 00y4eHVs, TIOCTPOEHHOW Ha Pa3sHOUTEHUM C 3aKOHaMU TpH-
POZBI: ecTeCTBeHHbIe HayKu ((DU3HKa, XUMUsA, OUOJIOTHS U T.J.) 3aHSTHI
OTTMCAaHHeM KOHTYPOB SIBJIEHWH (C/IeCTBUI), SIBJISTFOIUXCST 000I0UKOM
M3y4aeMOro, HO He pacCMaTpHBAIOT WX TMyOWHHOU cyTH (ripuunH). Ho
XOTsI YeJIOBEKY W CTPAIlHO PAaCCTaBaThCS C MPUBBIUHBIM MHPOM, IS
YCJIOBUS Pa3BUTHSI MaTePUH OH He SIBJIIETCS LIEHTPOM COOBITHH, a JIUIIIb
BpEMEHHOM 3HepreTUyeckod CTPYKTYDOH, MaTepuav30BaBlleiics Ha
TI7IaHeTe B OMpeZie/IEHHOM yYacTKe rajakTUYecKoro MapuipyTa IjiaHe-
ThI 3eMJIsl.

Aypa Tesa uenoBeka — YIUIOTHEHUe, TJIaBaloIllee B aype TeJia Iia-
HETbl U BBIHY)K/IEHHO TIOTJIOIIAIOIIee SHEPrUi0 OKPY’KAroLIero Ipo-
CTPaHCTBa — CIEKTPOLIBETHBIE TeUEHHUs] BpEMEH Pa3HbIX 00bEKTOB. W3-
MeHeHHe 1|BeTHOCTH (reHepasbHOTrO I[BeTa) yuacTKa IpoJIéTa IJIaHeThl
B ['anakTuKe BbIHY)KI€HHO OKpallMBaeT aypy Tesa IUIaHeThl U, C/Iefio-
BaTeNbHO, ayphl BcexX eé obuTaTesneil. Aypa Tesa 4eroBeKa COCTOWT W3
CTIeKTpabHbLIX 00/acTel, /e Haubosee CHILHBIA (SPKUM) 1[BeT 00Yy-
CJIOBJIEH MOMEHTOM DO’KAEHUs (3HAKOM 3071aKa, Kak TOBOPST acTpo-
Jiorn).

OHepreTUyeckre Tejla BCETO, YTO eCTh Ha IUIaHeTe, TaKKe COCTOSIT
U3 CIIeKTpaibHBIX 0bsacTeil. Hano)keHne CreKTpaibHbIX (YaCTOTHBIX)
obsacTell KaKZoil OMOCHCTEMBI TIPUBOAWUT K 00pa30BaHUIO B CTPOTO
OTIpeJie/IEHHOM y4YacTKe BPeMeHU HOBOTO BUJA — CHEKTPAIBHOU CH-
CTeMBI, KOTOpasi, B CBOI Ouepe/ib, Oy/JeT OCHOBOU //iss HOBBIX 3Hep-
rocucteM. ITocTosiHHasE Urpa CIeKTPOB (UAaCTOTHBIN I[BETOOOMEH) —
OCHOBHOE YCJIOBUE UX pa3BUTHSI.

3amuTHBIe C10M, 006ecreunBarol[ie BbDKUBAHWE, HAXOZSTCS TOJ
CrieKTpasbHbIM KOHTposieM. [loaTomy Jiake TIpM He3HAaUUTeTbHOM
V3MeHeHUH YCIOBUM TPOJIETa MTHOBEHHO CpadaThiBaeT CUTHAs “orac-
HOCTB” Kak 3aluTa OT HOBOI'0 y4YaCTKa CIEeKTpa, MOTJIOIAkOIero cra-
pbiid. TTorpaHuuHbie 06/1aCTH MPUHUMAIOT CITEKTP “Uy»Koro” obpasoBa-
HUs, T.e. MepeKpalivBaroTcs. UM 3To mnepekpariyBaHue BIIOC/IeCTBUU
CTaHeT BOJTHOH, UAYIIEeH K LeHTPaIbHBIM 00J1aCTsM, BEIHYKZAsA UX Bep-
HyTb SHEeprut0, OTPaueHHYH0 Ha 3alluTy.
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BwMeriatesibCTBO 4esioBeKa B paCTUTE/bHBIM MUP TJIaHeThl CHavasa
BpoZie ObI Mano BiUs/I0 Ha pacteHus. OJHAKO K JIFOOOMY pacTeHHIO
TIPYBSI3aHO MHOTO ()OPM KU3HU, U Maseiflliee BUIOU3MeHeHHe BO BCel
3TOM MHOTOJIMKOH CBSI3Ke MTHOBEHHO BHOCUT W3MeHeHHe B TIOKOJIeHUSI
BCEeX POJCTBEHHBIX BU/IOB. HO 3TU CBsI3M He NMPUHUMAIOTCSI BO BHHUMa-
HUe U 6a1aHC “pacmeHue — XHCUBOMHOe” HapYILAeTCs I CO3/aHUS
HOBBIX BU/IOB pacTeHUI U XUBOTHBIX. V3 LIeMOuKy “rpupoja — MO3T
— TexXHUMKa — MO3I — TeXHHWKa — ...” BbIllajga NpUpOJa, MO3TOMY
YyeJIOBeUeCTBO U MOJOILIO0 K MOCTeNeHHOH I/I00anbHOM cucTeMe yHHU-
YTO)KEHUsI CBOEro TPOCTPAHCTBA, TaK KakK ObUIO HApYIIEHO TJIABHOE
yciaoBue BpemeHu: sHeprus, MOCTYNUBINAsS Ha 3eM/II0 [l Pa3BUTHS
JHEpProcucTeM, He Bo3Bpalaercss obpatHo B KocMoc, T.e. ¢ pa3BUTHEM
VHTe/UIeKTYa/IbHOM JlesiTe/IbHOCTH UesioBeuecTBa 3eMJisl NIpeBpaTH/ach
B mozobue “UépHOM JbIpel” — OHA CTaja MO/AbKO 3Hep2onompe6-
asoujell cucmemoli. A B cicTemax, re o6pasyeTcst S3HepronoTpedisto-
jasi cpefia, Co3/4aéTcst BCE BO3pacTarolljee HaTsKeHue “>KUBOW BOJbI”
BcenenHoit — eé sHepruu. B 3ToM ciydae paspekéHHasi SHeprus
BceneHHOU cofiepkut B cebe obsacty “MEPTBON BOABI” — “UEpHBIE
IbIpbl”. B pe3ysbTaTe Ha MjaHeTe MPOMCXOAUT B YCKOPSIFOLLIEMCS TeM-
e mpoiecc motpebaeHysT ‘“KUBOM BObI” (TOHKA OMACHEMIINX BH/OB
BOODPY>KEHHH) H, Cjie[joBaTeIbHO, MTHOBEHHO TIPOMCXOJNT Tporiecc 00-
pa3oBaHusi obacTelt “MEPTBOI BOJBI”:

1. BospacTaroruii pafuoakTHUBHEIN (oH (UepHOObIb);

2. TlosiBieHue pa3pyllaloIIuX GaKTepUOJOTHUECKUX U XUMHUe-
CKUX CHUCTEM;

3. Pa3pyiieHre MO3roBOM AeATeILHOCTY IO, BJIUSHUEM BBIIIeHA-
3BaHHBIX.

BoccTaHoB/eHs1 He TIPOUCXOANT, TaK KaK MCK/IIOUEHHAsE U3 L[erou-
KU pacTuTe/bHasi (pereHuprpyoljasi) cpejia BXOJUT B UacTOTy “MépT-
BOI BoJipl”, Bo3Bpalliass Co/HLy U 3BE3[HBIM accoLyalusM (OCTpoBaM
BceneHHoil) u3nyueHWe TOMBKO B JAuaria3oHe “MEpTBoi Bozbl” Bce-
JIEHHO.

[Toka cuTyalusi Ha TUIAHETe CK/IA/IbIBAETCsl TaKUM 00pa3oM, uTo
VMMeHHO /IO He CMOTJ/IA BbIJ|ep>KaTh OUeHb TSDKENBIX AJs1 HUX YCJIOo-
BUil Bxo)kgeHus1 CosHIA B rajlaKTUUeCKUd CeKTOp C WHOW 3HepreTH-
KOM, B TO BpeMsl KaK Orocdepa CrIOKOHHO K HUM TpUcriocobunack. s
TOro YTOOBI YacToTa AWaria3oHa Yer0BeYeCKOTrO CO3HAaHHS (BBICILHN
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nuana3oH ['eonatoreHHbix M3mydeHuil) He Bolla B Juana3oH 4acTOT
“MEPTBOM BOABLI”, HEOOXOJUMO TIEPECTPOUTL MBIIIEHHE Ha TTOMCK
CpeJCTB, HarpaB/IeHHbIX Ha MPSIMOM KOHTAaKT C 3Heprueil ['eonaroreH-
HbIX V3nyueHuii.
[lepexofHOl CTyNeHbIO K 3TOMY MOXKeT IOC/IY)KUTh CO3[aHue
CTDOMCTB, y/aB/IWBaroIUX ['eonaToreHHsle 3myyenus.
EOPETMYECKOW BA30M COBPEMEHHOW TEeXHUKU SIB/ISIETCSI TeOpUs
3/7IeKTpOMarHeTusMa. J7eKTPOMarHUTHOe U3/lyueHue — IposiBrie-
HUe B MaTepuajbHOM MHpe (Mamepuaausayus) IpoLiecca U3MeHeHHUs
SHEepreTUYeCcKOro COCTOSIHMSI aTOMa, B pe3y/bTaTe 4Yero 3/1eKTPOHBI
MepexofiAT C OAHON OpOMTHI Ha /IPYryr0. JTa TeOpHs LIEJIMKOM OTHO-
CUTCS K MaTepuajbHOMY MUDY, OTpeJesisii TeM CaMbiM TeXHOTeHHBIN
XapakTep COBpeMEeHHOU LIMBUIU3aLIUH.

TexHoreHHOe MbIlUIEHWE, HallpaB/ieHHOe B OCHOBHOM Ha CO3JaHue
KOM(OPTHBIX YCJIOBUH A7 GU3MUECKOTO Tejla UeioBeKa, yKe TIPUBeJIO
T/IaHeTy Ha rPaHb SKOJIOTMYeCKOM KaTacTpodsl.

IIpuBeném HekoTOpble AaHHble. JJo 19-ro Beka NMpUpPOJOBOCCTAHO-
BUTEJIbHBIN MPOLIECC OTHOCU/ICS K TeXHUYECKOH [JiesiTeJIbHOCTH YesioBe-
kKa kKak 1.000.000:1, rge 1 — TexHHUYecKasl JesTEIbHOCTb UesoBeue-
CTBa, T.e. OTXOZbI NpakTU4ecku orcyrcrBoBamu. K 50-m n 80-m rogam
20-ro BeKa IMPUPOIOBOCCTAaHOBUTEILHBIA 00BEM (PPOHTOB Pa3HOILIOT-
HBIX IJIAHETHBIX CpPeJ; [I0UTH CPaBHSUICS C POCTOM TeXHUYECKUX OTXO-
0B, T.e. [yriomsiHyTOe] cooTHoreHue ripuHsio Bug, 10:1. K koniy 90-
X TOZIOB 3TOTO BeKa COOTHOLLEHUe Hayajio MeHSIThCS B Te0OMeTpUYeCcKoi
TIPOrPeCCUu:

1988-1989 r.r. — 1:1;

1990-1993 r.r. — ot 1:10 go 1:100;
1994-1995 r.r. — ot 1:100 fo 1:1.000;
1996-1997 r.r. — ot 1:1.000 mo 1:10.000;
1997-1998 r.r. — ot 1:10.000 go 1:100.000;
1998-1999 r.r. — ot 1:100.000 zo 1:1.000.000.

[Orcioma] xopoiio BuAHa AWHAMHWKA pOCTa JleMaTepuasn3aliuu
KJ/IETOYHBIX Macc IJIaHeTbl BMECTO UX e)KeCeKyHIHOM MaTepuaau3aLiyy.
Takum 00pa3oM, TeXHOTEHHbI XapakKTep /esTeJbHOCTH, HarlpaB/eH-
HBII Ha YZOB/IETBOPEHHe HMCK/IIOUNTENLHO TOTpeOHOCTel MaTepuasib-
HOT'O Teja, BeJET K YHUUTOXXEHUIO OHOCdephI MIaHeTHI U, C/ieJOBaTe b~
HO, CaMOTO ue/IoBeKa KakK OHOTO U3 Ouosioruyeckux BugoB. OHUM U3
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TIPUMEpPOB SIB/ISIETCS POCT B YCKOPSIFOLLIEMCSI TeMIle ajlJIepruu Ha BCé, C
YyeM JIIOAW COMPHUKACAIOTCS: [Ha] TIPOYKTHI TIMTAHUS, OJIEXKY, BO3AYX,
BOZy U T.[I.

OTOT MpuUMep HAr/AAHO [JeMOHCTPUPYET HeoOXOJMMOCTb KOpEH-
HOI MepecTpOKY MUPOBO33peHMUs UesioBeyeCTBa, OCHOBAHHOM Ha IOJ-
HOM IepeoljeHKe CYILeCTBYIOUIUX L|eHHOCTeHd. 37|ecb CTaHOBUTCS SIC-
HBIM, UTO HUKaKUe NMPHUPO/I00XPaHHblE MEPONPUSITHSL He IOMOTYT, ec/u
TIPUHIIUATT B3aUMOZEHCTBYS YeIoBeKa C OKPY’KAFOL[UM IJITAHETHBIM TIPO-
CTPAaHCTBOM OCTAHETCsI IIPEXXHUM, a UMEHHO: eC/ld UesIoBeK OyeT mpo-
J0/DKaThb pacxofoBaTh /s HY)KJ, CBOero MaTepHaabHOrO Tesla TlaHeT-
Hble cpefibl (BO34yX, BOZY, PaCTeHUs U )KUBOTHBIX), OTPaBJsis UX IpU
3TOM OTXOZaMH CBOEero IPOM3BO/CTBA.

OueBu/IHO, UTO /IS Iepexo/ia OT TeXHOT€HHOM /1esITe/IbHOCTH K He-
TeXHOTeHHOM, He pa3pyllalomieii OKpysKarwoljee T/IAHETHOE MPOCTPaH-
CTBO, HEOOXOJUMO HAWMTH 3aMeHy 3/eKTPOMarHUTHOW 3Hepruu. Ilpu
3TOM, OJJHAaKO, HY>KHO [TOMHUTb, YTO:

JTrobast Apyrasi SHeprusi, TIo/ly4eHHas MyTéM pa3pyLIeHus o[-
HUX CTPYKTYp AJISi CO3JjaHusl KOM(OPTHBIX YC/IOBUM ADYTUM,
NpUBEJET K eljé O6osiee TpPAarmdeCKUM TOCACTBHSAM IS TIIa-
HETHI B LIEJIOM U Ji/IsI YeJIOBeUeCTBa B YaCTHOCTH, UeM yKa3aH-
HBIE BBIILIE.

JTo KacaeTcs, B TIepBYIO Oouepe/ib, TePMOSI|epHOI SHepruu, 0CHO-
BaHHOM Ha paspyweHuu (OTIATH pa3pylleHuu!) MUpa aTOMOB, KOTODBIN
SIBISIETCSl CTPYKTYPHOM OCHOBOM BCeX TUIaHeTHBIX Cpesi M WX obuTa-
TeJield, COCTOSILIUX U3 pa3/IMUHBIX KOMOVHAL[MH aTOMOB ¥ MOJIEKYII.

OTO O03HAYaeT, UTO BBIXO/l U3 TIOJIO’KEHWsI COCTOWUT B OBJIaZIeHUU
SHepruell MPUHLUIKAILHO HOBOTO THIIA, WCTIO/Ib30BaHKE KOTOPOU He
BeJIET K Pa3pylLIeHUI0 MaTepUabHOTO MPOCTPaHCTBAa ob6uTaHus. VIHbI-
MM CJIOBaMU, 8HO8b OIU3UTCS Mepuoji BpeMeHH, KOrjja Ha OrpefieséH-
HOM yYaCTKe TajlakTHYeCcKOW CIHpaiayd TIJIaHeThl JIIAU o0paTarcs K
SHepruu, NopoXx/aroleil MaTepuasbHON MUP.

3HaHMe O Hell TepeflaéTCst OT OFHOMN UeI0BeUeCKOU [TUBUIU3AINH K
Ipyroii uepe3 jiereHbl, CKa3Ky, Pe/IMTUO3HYIO JIUTEpaTypy, TPYAbl He-
KOTOPBIX YYEHBIX U T.J. OthenbHble (parMeHTHl 3TOW KOHLEMLMA
MHPO3/JaHHsl MOXKHO BOCCO37aTh IMyTéM paciiipoBKH HHGOpPMaLUH,
cofeprkaiieiics, HanpuMmep, B Begax wiu B Bubnuu. OfHako Ha TakoM
MyTH Hac Hew3bexxHO OyAyT TOACTeperaTb TPYAHOCTH, BbI3BaHHbIE
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TpaHcdopMaleil BO BpeMeHH MHOTHX TIOHSTHH, U3/I0XKEHHBIX B [IpeB-
HUX TEKCTaxX.

Kpome Toro, He cnemyeT uckatb MyApOCTb TOJIBKO B 3HAHUSIX MPO-
meamnmx HHBHHHBauHﬁ, TaK KadK BO BCe HepI/IO,Z[I:I paBBI/ITI/IH yesioBeye-
cTBa UHGOPMALMS 0 HEBUAUMOM MHUPE SHEPIMHU CYLIECTBYET B TOH WIH
VHOH (popMe B pa3HbIX y4yacTKaXx IIaHeThl, IPOsIB/ISISICE TAe “sipue”, re
“cnabee”.
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DOUIHTPALIA KOCMUYECKOI'O U3/TYUEHMSA JI/IsI TPUPOAHBIX
“II0/Ib30BATE/IEN” IIJTAHETBI

H PUPOJA “caMoO3apoXzaercs” M “camopaspyiuaetcs”. Tak v 4yeso-
Bek (uepe3 co3HaHUe), TaK Kak OH — 4acTb [Ipupojsl. Mup, B Ko-
TOPOM MBI JKUBEM, JIMILIb MTHOBEHbe Ilepesi MUPOM, KOTOpbI B Hac. U
Ka)X/]blil )KUBET TOJIKO B CBOEM BpeMeHU. Ho mapasuiesibHO ¢ JpyTrUMHY,
B pa3HbIX OTPe3Kax UX BpeMEH.

MarepuaabHbIi MUP — 3TO BOCIIPUSATHE UTPbl aKTEPOB. DHEPreTU-
YeCKU MHUP — 3TO TOTHEIe aKTépPLL. B mr0b0M yesioBeke Ayiia cTpaja-
eT. A “cTpajaHusa” — 3TO 3Heprusg MHOroMepHocTH. Harla fyia 3zece
— OoTpakeHre BeuHoctu.

TO TAKOE OWIBTPALIMA? PUIbTPEl MaTepuaabHOro Mupa. Posb

¢GUIBTPOB B MaTepHalbHOM Mupe obmjen3BecTHa. OHU SIB/ISFOTCS
MaTepranaMy Kak OpraHuuecKol, Tak U HeopraHn4ueCcKou cpefibl, a Tak-
K€ pa3/IMUHbIMU SIBJIEHUSIMU (B TOM UKCJ/Ie COLMaIbHBIMU):

— TMpUpOJHAas OUYMCTKA BO3/yXa, BOABI U [PYTHX ra3oB U XKUJKO-

creii (MOpsi, peKH, Jieca, IOYBbI, MUHEPaJIbl);

— HCKYCCTBEHHasi OUMCTKA BO3/yXa, BO/JbI U IPYTUX T'a30B U XKUJ-

KocCTel, u T.JI.

@uUNbTpEl 5HepreTruyeckoro mupa. CoyiHeyHasi cuctemMa — JIErKHe
Cosaia, a camo CosHile — ¢unbTpel CostHeuHoOM cuctembl. OOIens-
BecTHO, uTto CosHile (Kak MaTepuasabHoe Teso) usnyuaeT 30.000 nuHui
[3/1eKTPOMAarHUTHOTO] CrieKTpa. OTO — TaK)Ke Juara3oH YacTOT ayphl
Tena ConHua. Bo BpeMs nposnéTta 1o cBoemy rajakTH4eCKOMY CIupa-
JeBUHOMY Mapupyty, CosHLe IlepeKauuBaeT uepe3 CBOU “Jérkue”
BCTPeYHOe rajlakKTUYecKoe BellleCTBO (MMeHyeMOe B HayKe 2a/1dKmu-
yecKUM 2a30M) 1 OIISITh >Ke BO3BpalllaeT ero B yXozslliee IPOCTPaHCTBO,
HO yXe B BUjle 3Tux rnepeusnyuénnbix 30.000 muHuii. 31eck “mosb3o-
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BaressMi” COJTHEUHOW CUCTeMbI SIB/SIFOTCS TUIaHEThl CO CBOMMM CITYT-
HUKaMH, KOMeTbl, aCTePOU/bI, U T.[., K&XKbI U3 KOTOPBIX UMeeT CBOM
YACTOTHBIM [Mara3oH My/JbCHMPOBaHMs (Kak rpyOeMiivii B CpaBHEHUH
aHajior gpixaHus)). M Becb Habop uX “BbIJOXOB” TpPUHHMMAaeT B cebs
CoJiHile.

UBOE BPEMS — 3TO BECKOHEYHOCTS. [IpocTpancTBO U Bpems

HeoTZAenMMbl. COCTOSIHME TOJBW)KHOCTH TPOCTPaHCTBa BhIpa-
>)xeHO Bpemenem. OtcyrcTBue BpemeHnn mckimoueHO 3AKOHOM COXPA-
HEHVS OHEPTMM, KOTOPBIA OTKPHIBA/MM U OYAYT OTKPBHIBATh HCC/IENO0-
BaTe/y pas/IMYHbIX 310X B HECBSI3aHHBIX JPYT C APyroM LIMBUIA3ALIAAX
OJJHOTO raJJaKTU4eCKOro yJacTKa pa3BUTHA.

JKécTKas ipyBs3Ka K 3aJaHHOMY MaTepuajbHOMY yuacTKy (C COOT-
BETCTBYIOIIel TeoMeTpHell 00béMa TesT) MOCTPOeHa Ha BPEMEHH SHep-
roobMeHa (HePreTUIeCKU MUP).

[Tpumeps! MaTepUaabHOIO MUpa:

1. YKéctkocTh MpPUBS3KKM 00YCJIOB/IEHA YC/IOBUSIMU TIPOJIETA Teja
(BMecTe ¢ TJIaHEeTO#) B JaHHOM yuacTke ['allakTHKH, B JAHHBINA
MoMeHT BpemeHy;

2. TanakTUueckoe MPOCTPaHCTBO (PacCMaTpUBAETCS TOJBKO TOT
pyKaB, B KOTOpoM Haxogutcss CoJjiHLie) BpalljaeTcs CO CKOpO-
cTbio 230 KM/CeK;

3. Kakue-To rpymnmbl 3BE3q B lalakTWKe [ABWXKYTCS ObICTpee,
Kakye-To MejjjleHHee B 3aBUCHMMOCTH OT JIeMCTBUS CUJI TPaBU-
TaLuy;

4. CobctBenHast ckopocts CosHia B T'amakTtrke 20 KM/Cek, TO-
3TOMYy CyMMapHasi CKOpoCTb Tposiéta CosHua B ['anakTuke
paBHa 250 KM/cek;

5. Bce gBwkeHus B ['ajakTuke TNOJUYUHEHBI CBSi3u BpemeHu c
TIPOCTPAHCTBOM, T.e. COOBITHS >KU3HU B ['alakTWKe W3BECTHBI
Kak B TIPOIIJIOM, TaK U B OyayIem.

H POCTPAHCTBO COCTOUT U3 BPEMEHH, T.e. U3 BUXPeBLIX 06pa3o-

BaHUI 5HEpPruy, KOTopble co37aroT crieKTp. CocTosiHUe ayphl Ma-

TepUajbHOIO Teja BLIP&XKEHO €ro CHeKTPajbHOCTBIO, T/le CIeKTpBI,
OCYIIECTBJISAIOIME SHeprooOMeH (M3-3a pa3/iMuusl YacTOTHI, T.e. LIBEeT-
HOCTH), eCTh SHepreTHUeCcKuii Mup. BuxpeBbie 0Opa3oBaHUs, COOTBET-
CTBEHHO B3IVIsiZlaM COBDeMEeHHOMW HayKH, CYIIeCTBYHOT BeuHO B becko-
HeYHOCTHU. VIX Bapralji1 CTpOro CKOHCTPYUPOBAHBI.
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Bcest BeenenHas 06/1afiaet sHeprueil HeMaTepraIbHOTO MUPA, KOTO-
PBIil COCTOUT U3 CIEeKTPaIBHOTO TipocTpaHcTBa beckoreunoctu. Criek-
TpaJlbHOe TIPOCTPAaHCTBO beCcKOHeUHOCTH COCTOUT W3 IUIOTHO TIpH-
JKaThIX JIPYT K OPYry TeueHUi crieKTpoB Bpemenu. CeueHrie KakKZoro
CTeKTpajbHOIO TeueHUsi UMeeT pasHOC(hEepOUHYI0 TeOMeTpUIO U pas-
HYIO TeOMeTpHI0 U3rMOO0B B HaTpaBIeHHOCTH (YTPOLIEHHOe H300paske-
HHi€ MHOTOMEDPHOCTH).

YnnorHeHust BpemeHu B CIieKTPasbHBIX TEUEHUSTX SHEPTUH WM UX
CKPYUEHHBIX XTyTochepougax HepreTHyeckoro MUpa — CYTb Marte-
puanbHblli MUp BceneHHOU (Me)K3BE3/[HOe TIPOCTPAHCTBO, 3BE3/bI, ra-
JIAKTHKY U T.7.). PasHolBeTbe 3837 BceneHHON KakK eAMHUYHBIX, TaK U
raJlaKTUYeCKUX B MaTepPUa/bHOM MHPE — 3TO SHEPrOCTYCTKH, YIUIOT-
HeHUs1 Bpemenw, r/ie BpeMsi MaTepHalbHOTO MHUPA BBIPAKEHO SHEpro-
00MEHOM B CITEKTPabHBIX (TaTaKTHUECKHX) TeUeHHSIX.

Ternepb, B HIKEC/IEAYIOIIEM TeKCTe, [Jisi yA0OCTBa TOHUMAaHUs
TepPMHHA CneKmpa/abHoe NpoCmpaHcmeo, Mbl TOBOPUM CNeKmpda/bHble
npocmpaHcmea, He 3a0bIBasi PU 3TOM, uTO BCé EfuHoe.

[TepemelrieHre HEPTUH B CIIEKTPAJbHBIX MPOCTPAHCTBAX >KECTKO
noAurHeHo 3AKOHY COXPAHEHUA DHEPIMU. JKECTKOe MOJUMHEHUE 3A-
KOHY COXPAHEHMSI JHEPIMUM 03HAUaeT, uUTO “TeKydyecTh” MH000TO CreK-
TPaJIbHOI'O TIPOCTPAHCTBA BLIpa)KeHAa yYaCTKaMU CTIeKTPAbHBIX Teue-
Huli Bpemenu.

Bpemsi — HemarepuanbHO. TO — 3HepreTHyeckoe “MHOTOC/ION-
Hoe” (MHOTOMepHOe) MPOCTPAHCTBO, KaXKAbIM C/ol (pa3MepHOCTh) KO-
TOpOro obsazilaeT COOCTBEHHBIM SHEPreTHUeCKUM CoCTosTHUeM. Kaxkioe
JHEpreTUYeCcKoe COCTOSIHME eCTh Pa3MepHOCTh, 00JafaroIasi CKOpo-
cThio Bpemenu u mioTHOCTRI0 Bpemenu. [171s orvicaHusi pa3MepHocTei
MaTepHabHbIX OOBEKTOB B COBPEMEHHON HayKe HCIOJIb3yeTCs KOOop-
MUHATHBIA MeToZ, (SUHILTEeNH U AIp.).

Hu ogHO o6pasoBanue (moboii GopMbl) B IPOCTPAaHCTBE MOC/Ie/I0-
BaTeJIbHLIX TepeMel|eHnii B OJHOW Crivpaid BpemeHu He MOXeT CO-
BepIINTEL COOBITHE paHblile Apyroro. HUUTO He MOXKeT HapyIIUTh X0/a
Bpemenu beckoneunoctu. Bpemsi 151 Bceil BceneHHO# B 11€/10M O/THO,
HO /ISl TaJaKTUK W JPYTUX 3BE3[HBIX 00beJMHEHUH OHO UMEeT CBOU
[Mara3oHbl.

AyPA JIFOBOT'O MATEPUAJTLHOT'O TEJIA €CTh SHEPTOCT'YCTOK Bpeme-
HU. DHEepPreTHUeCKUMH (HeMaTepuasbHBIMKU) 00pa30BaHUSIMU SIB-
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JISIFOTCS aypa TeJsla uesioBeKa, aypa Tesa IvlaHeThl U T.J. OHU npeficTaB-
ASI0T co00 Hepa3phIBHBIE YaCTH YHEPTeTUYeCKOr0 MUPA Kak eJHOT0
pasHoriotHoro Ilesoro. Aypa Tena IUTaHEThl TMPE/ICTaB/seT COOOM
SHepreTUYeCcKuii 00bEM, B KOTOpOM “TiaBaioT” (T.e. 0OMEHMBArOTCSA
BpeMeHeM) My/IbCUPYIOLHe aypoobpasHble CTYCTKU.
ITpumep:
— KaMeHb pacchlnaincs (ero BpeMst B MaTepUalbHOM MUPe 3aKOH-
YHJIOCh);
— TIPOJO/DKAaeTCst pOCT KJIeTOUHBIX 00pa30BaHMiA;
— B KakOM-TO MeCTHOCTH TUIaHeThl y YesloBeKa BO3HUK/IO HaChI-
IIleHHOe BOCTIpUSTHE YTPa;
Y BCE 3TO — B pe3y/ibTaTe 00OMeHa BpeMeHeM B 3TOH LIeMH COOBITHIA.

P.S. Kaxzplii 00beKT Bo BceneHHol 06/1afjaeT MaTepraabHBIM Te-
JIOM ¥ SHEpPreTHYeCKUM TejioM. DTO OBIII0 U3BECTHO B IPEBHUX KYJIBTY-
pax 3afloyiro 10 TOrO, Kak COBPEMEHHbIe YuéHble 0OHapyXum 3T10. B
TpaJIULIMU Hapo0B VIHAUM 3HepreTHueckoe Tea0 MaTepuasbHoOro o0b-
eKTa (BK/IIOYas TeJIo uesioBeKa) HasblBaeTcs ero aypoi. — Jem. JlaH.

Aypa (3HepreTHyeckoe Tes0) KaKAOM IIaHETBI COCTOUT U3 CIIeK-
TpasbHBIX 3Heprocep, Kaxzas M3 KOTOPbIX KMMeeT CBOH [uanasoH
JHEProLBeTOB U (HOPMY JIMHUM TIOBEPXHOCTH MaTepHaIbHOTO Mupa. [B
KaKZol sHeprocdepe] KaKAbIM pa3/MUHBIA 10 JyvHe (pparMeHT (Kak
penbed) MMeeT CBOE BpeMsl M, eCTECTBEHHO, CBOIO CKOPOCThH [OTHOCH-
TeJIbHO ApYrux (parmMeHTOB]. OOBEMBI KaXKAbIX 3Heproctep pas3HOM
TIJIOTHOCTH SHEePryu BbIpa’keHbI I10JIyTOHAMH CIIeKTpa.

OHeprocdep Bcero ceMb. OHM He CMELIMBAIOTCS, HO JBMXKYTCS
Apyr B Apyre. OHM TO “TIpOBa/MBAIOTCSA” yyaCTKaMU ApPYT B [pyra, TO
“BO3BBIIIAIOTCS” OJ[HA HAJl APYTO# (KaK COCTOSIHUSI MHOTOMEPHOCTH).

MHoroc/oliHOe, OCTOSIHHO U3MeHsItolleecs B 00bémMax, cdepous-
HOe TIPOCTPaHCTBO CIIEKTPa/IbHBIX TeueHWH SHePruy IUIaHeThl 3eMIis
obpa3yeT B MaTepUaJbHOM MVpe IUIaHeTy BO BCeX (U3NUeCKUX COCTOSI-
HUSIX BelLeCTB KaK CHapY>KH, TaK U BHYTPU I1aHeThl. PU3nUecKoe Teso
TylaHeThl (MaTepyUasbHBIM MUP) €CTh MPOSIBJIeHNe MaKCHUMabHON KOH-
LIEHTpaI[M SHepruu eé sHeprocdep (3HePreTUUeCKUH MUP).

AKOE ITPOCTPAHCTBO MCIIOJIB3YETCSI ®WIBTPALIMEN? BceneHHast
— 93TO IPOCTPAHCTBO BpemeHw, rje MaTepUarbHBIMHU SIB/ISIOTCS
3B83/Ibl, TYMaHHOCTH, F'aJIaKTUKU U CcaMO “Tesio” MPOCTpPaHCTBA (MeX-
rajJakTH4ecKuil ras), Ho He Bpems. MHoromepHocTs Bpemenu — 3t0
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BbeckoneuHocTs. OfiHa BeenleHHasi — 3T0 yacTh (HepaspblBHas1) pYyrou
Bcenennoit, a Ta — apyroii, u 10 beckoHeuHocTH (B MaTemMaThke —
(dbpakTasibl).

[TpocTpaHCTBO, B KOTOPOM IIPOUCXOAUT (PUILTpPALUS, eCTh MaTepu-
aJIbHBIA MUD W HepreTHUeCKUd MUp, Irlie SHeproodMeH B BHje (HU/Ib-
Tpalyu Avana3oHoB BpeMeHH MpoMCXOAWT dyepe3 MeMOpaHy repexoja
SHepruu. 34ech yxe aBTOMaTUYeCKH IOHUMaeTCsl Cleflytoliee:

1. DHepreTUUecKWii MHp: CHeKTPajbHbIE TeUeHUs, 0Opa3yrolye
BO BcesieHHOl O/IHY M3 rajJlakTHK, 0OMEHHBAIOTCSI CBOMMU Ya-
CTOTHBIMH [Iaria30HaMu BpemeHu, T.e. Kak Obl “Iy/IbCUPYIOT”
CBOMMH CTIeKTpaMH (aHaji0r — LIBeTOMY3bIKa);

2. MarepHuanbHBIii MHUp: TajaKTHUeCKOe BeIeCTBO B 00BEMe
“mporyckaet” uepe3 cebst 3BE371b1 (CKOPOCTH BpalreHus ['amak-
KM 230 KM/ceK B MecTe CoJHIIa, a y 3BE3]] CKOPOCTH Bpalle-
HUS1 OT HECKOJIbKMX KM/CeK /10 HECKOIbKUX COTEH KM/CEK).

Kaxxgast 3Be3za, rae Obl 0Ha HU HaXOAW/IACh, YUaCTBYeT B HaChIIIle-
HWM TaJaKTH4eckoro o0béMa CBOUM JMaria30oHOM W3JIydeHus (B TOM
yucre, cBeToM). [losToMy [ranakrryeckue] 3BE37bl (DUIBTPYIOT rajak-
TUYeCKOe TIPOCTPAHCTBO KakK B CBOEM IIpOJIeTaeMOM MaplIpyTe, TaK U
“TlapasutesibHO” 3TOMY OKDYKAroUWi X 00BEéM ['amakThKu. DTOT Ke
MeXaHH3M JIeHCTBYeT Ha 000 IiaHeTe.

ITPUMEUAHVE: yacTOTa guarna3soHa Bpemenu y ['anakTHUKH Bblllle ya-
CTOTHOI'O Juara3oHa 3B&3[, HaxXOJAIMXCA 3a eé IpejeaMy; II03TOMY
BHera/iakTUuecKye 3Bé3/bl BUAHO, HO OHU He BJIUSIFOT CWJIBHO Ha JUHa-
MUKY ["amakTvkuy.

TO TAKME “TIO/Tb30BATEIN”? 3TO — MamepudabHbllli Mup Tiia-

HeTbl. KaykJjoe MaTepuasbHOe Teslo ecTh MpOosiBjieHre MHOIOMep-
HOCTM TPOCTPAHCTBA. 3[eCb pacCMaTpUBAETCS SIBJIeHHWe “YCJIOBHO
ceuéHHOr0” BUXperoToka. UenoBek — 3To (prsnueckoe Teso (MaTepu-
a/lbHBIN MUD). Aypa ero Tesa sIB/seTCs Hepa3pbIBHOM uacThio ['eonaro-
reHHbIX M3myueHunil Kak CIiieTeHUsl CrieKTpasibHbIX TTOTOKOB SHEPreTH-
YeCKOr0 MHpa, 00pa3yromux aypy (SHepreTyeckoe Tesio) TUIaHeThI
3emns. MHaue: [usnueckoe Teno yesioBeKa] MOydyaeT MaTepHa/Id30-
BaHHYIO SHEpruio oT [ero] aypsbl.

Aypa Tena (B TOM uMC/e, U Te/a yejioBeKa) UMeeT CeMb 1[BETOB.
Aypa KaX[oro 4ejoBeKa, KaK U aypbl BCero MaTepuajbHOIO, Helpe-
PBIBHO MHTaeT, Iy/JbCUPYSl SHeprooOMeHOM C aypoW Tena IlaHeThl
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(I'eonarorenHbiMu M31yueHusiMH), KOTOpasi, B CBOKO O4Yepe/ib, eCTh T1e-
pepaboTaHHasl Halleld TaHeTol SHeprus aypel Tesa CosiHIIA, Tepens-
JIy4éHHasl B CIIeKTpa/lbHOM MPOCTPaHCTBe mylaHeThl. Aypa Tesa CosHIa
(I"'envonaroreHHsle M3nyueHus)) — 3T0 NepeusnyuéHHas SHEPIUs ayphl
lanakTuKM (Kak CIIeKTPOYIVIOTHEeHUe B TeueHUsIX BpemeHn).

Aypsl [Ten] 3BE37 HACKIIAIOTCS KaK/jasi CBOUM CIIEKTPOM, 3aBUCS-
MM OT MecTa eé MpoxXoxkAeHUs ((POTOCHMMOK HOUHOrO TPAHCIOPTA,
KakK LIBeTHble JIMHUM). ['aakTHuecKrii MapLpyT MPOXOAUT MeX 3B&3[,
KOTOpbIe TIOT/IONAOT U BBIZIEJISIIOT SHEPTUl0 (3HepreTUuecKuii MUp) U
BeIlleCTBO (MaTepHasbHbIA MHp). 37eCh UETKO OOPHCOBBIBAETCS CH-
Tyanusi MeMOpPaHHBIX CTYTIEHUYaThIX MEPeX0/0B, TZe Yepe3 CTYIeHBbKY
HeJIb3sl TIePenphITHYTh M3-3a 3AKOHA COXPAHEHWS OHEPIMHA: 000
y4acTOK BpeMeHH MpoJiéTa IlaHeThbl eCTb POCTPAHCTBO CTPOro Moc/ie-
[IOBaTeTbHBIX COOBITHIA.

'eonatoreHHsle V3nyueHus uepes aypy Tesa 4yejloBeKa MaTepra-
3yI0T WHbopMaruio (depe3 Mo3r). Bce MbIC/IM yesioBeka, Kak MaTepua-
/U30BaHHas sHeprus 'eomaroreHHsIx V3myueHuid, COCTOSAT U3 pa3po3-
HEeHHBIX CJIOKHBIX MaTepUaJM30BaHHBIX 00pa30BaHMii ['eoraToreHHBIX
N3nyyenuii.

Aypa Tena KaKZ0ro uesoBeka (Tak Kak Mbl pacCMaTprBaeM SHepro-
CBf13b MbICJIEH), T.€. COCTaBHasl YaCTb aypbl TeJla I1aHeThl, eCThb YIUIOT-
HEHHBIA y4yacToK beckoHeuHOCTH, 0Opa30BaHHBIN COLIEIIUMUCS BH-
XpernoToKaMM pa3HbIX y4acTKOB beckoHeuHocTH. Aypa Tesa KaKZ0ro
YyeslOBeKa BUOPHUPYeET Kak/asi B CBOEM /iMara3oHe B aype Tesia TUIaHeThl,
HO B 0011[eM TIOCTOSTHHOM TeueHnH Bpemenu [beckoHeuHoCTH].

Aypa Tesa yesioBeKa — 3TO YaCTb HEMpephbIBHOTO TeueHUs] BpeMEH
(B 3HepreTHueckoMm Mupe). M oHa abCTpaKTHO CpaBHUMA C PEKOU B Ma-
TepranbHOM Mupe. I[Toxoxuii abCTPaKTHBIM TPUMepP MOXXHO YBHUJETh B
Teatpe. BoceMb MPOKEKTOPOB M0/ pABHBIMU HeOOJBIIUMY yT/IaMU Ha-
TipaB/ieHbl Ha Kpyriyto cueHy. CiieHa B LjeHTpe 3aja TeaTpa. [Ipoxek-
TOpbI OJIHOBPEMEHHO BKJIFOUEHbI, U Mbl BHUJUM HaJl CLIEHOW L[BETHOMN
¢anToM. LIBeTa He cMelLMBAIOTCS. Y Ka)K[Oro 4ejioBeKa CBOE Hayasib-
HOe BpeMsl BOCIPHUSATUS B OMNpe/ie/IEHHBIX yyacTKaX MeCTOHaXOXKAeHHUs
W CBOSI NIPOJO/DKUTE/IBHOCTh B pa3HbIX ydacTKax ero >XKM3HU (B Mare-
pUATEHOM MUpE).

Aypa Kax/joro uejioBeka cocTouT u3 ['eonaroreHHsix M3nyueHui,
KOTOpbI€ BBITJISIAAT (B SHEPreTHUYecKOM MHpe) KakK MHOTOHUTeBUJHbIE
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TeueHus], KaK 3JUIMICONO/I00HbBI MOXHATBINA K/IYOOK C MHOTOHUTHEBBI-
MU OTBETBJIEHUSIMUA. DTU pa3Hble TI0 TOMIMHE U KOMIIAKTHOCTUA OTBET-
BJ/IEHUS eCTb MPOJOJ/DKEHUS y)Ke B aypax ApYyrux Ten (KameHb, BeTKa,
Karsg, WIM MX 3/7eMEeHTbl), T.e. COOTBETCTBYIOLME CIIEKTPOCOCTaBy
aypsl Tesa (paccMaTpuBaeMOro YC/IOBHO) YesiOoBeKa. JTO JKe IPOsBJIf-
€TCs B JHepreTHKe aypbl MaTepyKa, OKeaHa, COOPY’KeHHUs1, FPYIIIbI JIt0-
Jlel, >KUBOTHBIX, JIECOB.

EOIIATOT'EHHBIE VI3/TyYEHUA ayphl Tesla MJ1aHeThl SB/SIOTCS repe-

W3/y4yéHHbIMU YIJIOTHEHUSMU CIeKTpasibHbIX TeueHUd CosHeu-
HOUM cucteMbl. OHU BBIHY)KJEHHO CO3Jal0T “eXeCeKyHJJHOe” IyIbCHU-
poBaHMe TOUEK U y4acTKoB 3Toro cdepouga. A Tak Kak CosHeuHas
cuctema JIeTUT (TOBOpsl SI3BIKOM TEeDMHHOB MaTepUajbHOIO MHpa) B
lanakTuke, TO IPOX0XK/eHUsI BpeMEH (3HepreTUUeCKUil MUp) yepes3 Bbl-
IIIeHa3BaHHbIe TOUKW W YYaCTKH (YOPMUPYIOT dHepauro cobbimuli B Ma-
TepruaJbHOM MHUpe 3eMJIH.

OHeprus ecTb CBeT Ha IUlaHeTe — BO3[YyX, BOJa, PACTUTEIbHOCTb,
MHKPOOBI, [T0YBa, FOpPbI (U UX COOBITHS).

P.S. Bce cpeppl Tesna muaHeThl MaTepHUa/M3yOTCSI U3 SHEPruu
CosHija, KOTOpAasi, TaKMM 00pa30M, e>KeCeKyH/IHO CO37aéT Bce COOBITHS
Ha na”ere. — Jlem. /laH.

I'na3 yesmoBeka oOpHCOBBIBaET 000 TpeMeT MIHOBEHHBIMH TOU-
KaMH, B pe3y/bTaTe Uero B MO3Ty CO37aéTcst 06pa3 BOCIIPHHUMAEMOTo0.
UesioBeKy [,aHO BOCHIpUATHE B MaTepranbHOM Mupe. OHO OCHOBaHO Ha
Habope Toc/iefjoBaTe/bHBIX (B Ka)KZOe MIHOBEHHE) TOUEK OTMO3HAHUSL.
Ho Tonbko B “paspeléHHoOM” f/1s1 Hero 1oJjie [IOHUMAaHUs, TakK Kak CJie-
Iyiolasi CeKyH/a WU3MeHsieT COOBLITHSI HACTpOs, KeJaHWsl WIM CaMOU
10C/IeJ0BaTe/IbHOCTH M3/TydaeMoro. Mo3r uejioBeka “beccrien”, oxBa-
ThIBasi “e[MHBLIM B3TJ/ISI0M”, TIPOAHA/TM3UPOBaTh OECKOHEUHYI0 Maccy
TIPUUMHHO-C/Ie/ICTBEHHOM I1eTI0UKH COOBITHH, OHUM U3 3B€HbEB KOTO-
poii oH cam (M03r) siBasieTcsl. 37ech Mposie/sieTcss 3AKOH COXPAHEHUSA
OHEPTUN.
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DOPMUPOBAHUE SHEPTETUYECKUX COBBITUM HA IUVIAHETE

qTO TAKOE IUTAHETA B 3HEPTETUYECKOM MUPE? Hame ComHie
KaK MaTepHa/lbHOe TeJIO0 >XKUBET B CBOEM DUTME CIIEKTPOOOpa3o-
BaHUS SHEpreTHUYeCcKOro MUpa. OTOT PUTM eCTh SHeprusi HeMaTeprab-
HOT'O TIPOCTPAHCTBa SHepreThyeckoro mupa. HasmoxkeHus: sHeprocdep
aypsl Tefa 3eM/IM M WX JAbixaHue (My/abcalusi) POXJAIT MaTeprain3o-
BaHHYI0 cepy cobbIThii Ha 3eme. DHeprocdepsl aypsl Tefaa 3eMIu TO
“TIpOBA/IMBAIOTCA” yuaCTKaMHU OJHa B APYTYIO, TO KakK Obl “pa3uBu-
raloT” CBOMM 00BbEMOM YUaCTKH APYT ApyTra.

ViMeHHO GeckoHeuHbIH M0 (hopMe B TIPOCTPAHCTBE “OXpaHHUK”,
TABY BPEMEHM, eCTb Ha4yaslo ¥ KOHeL| KaX/10ro Iepuo/a COCTaBHBIX Ya-
CTell UHAUBUAYAJIBHBIX COOBITHI BCETO, UTO ObI HU MPUIIIOCH paccMar-

MBaTh WM aHaU3UPOBaTh.

EOIATOTEHHBIE WM3Iy4YEHMA Kak (akTop, (OpMHUPYIOLIUI cam

TIPOLIECC JKM3HU Ha I71aHeTe, OMpe/ie/IsitoT COCTOSIHUE SHepreTuye-
CKOT0 XMBOTO 00bEMa aypel Tena 3emiau. He3HaHWe WX BIWSIHUS Ha
OU0JIOTMUEeCKOe U COLIMAJbHOE Pa3BUTHE OT/AEIBHOTO ueyioBeKa W 00-
L[eCTBa MPOJOJ/DKAETCS, UTO OTpa)kaeT He UbIO-TO “3/I0BpeJHYH” fes-
TebHOCTb, & SHEPreTUUeCcKoe COCTOSIHHEe TPOCTPAHCTBA MPOJséTa 3eM-
mu B l'anmakTuke. JIroboe WHAWBUAYAIbHOE JeHCTBUE KaXKAOTO UesioBe-
Ka (HaxXoAWUTCS JIU OH B Macce JIOJiel WM SIBJSIETCS] OTIIeTbHUKOM)
eCTb TOJIbKO OTpakeHHe IOCTYIMUBLIEN 3Hepruy, KoTopas Bo3BpalljaeT-
cs1 0OpaTHO JIFOOBIM CIIOCOO0M, 3a/10)KEHHBIM B 3aKOHOMEPHOCTH COOBI-
THUH Mepeunc/ieHHbIX Jtofiel (MbIlIeHre, IBKeH e Tesia U T.J.).

CekyHJ]la — 5TO eJMHMIIA BPeMeHU, MPUMEPHO COOTBETCTBYHOLI[AsI
putMy OmeHust cepzua yesoBeka. OTCUET BpeMeHU 0 OTHOIIEHUWIO K
TIPOHOCSALLEMYCS] YUaCTKy TajJaKTUUecKoro pOCTPAHCTBA MPaKTUUeCKU
pasHbli y KaxJoro uHAMBUAyyMa. OH TO OTCTaéT, TO yCKOpsieTcsl B 3a-
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BUCHMOCTH OT 3HEProcreKkTpa OpraHu3Ma, IOTJIOMIaroIlero, rnepepa-
OaTHIBAOILETO U 3aTeM TePen3/Tyvarol|ero Hepronuiy B ['eonarorex-
HBIX V3/yyeHUsIX SHepreTHUecKOr0 MUpa, CO3JaBasi COOBITHS B Mare-
puasibHOM MHpe (TIPOCTpaHCTBA TPOJETa TaHeThl). JI0Ool uesioBek
BBITIO/THSIET B K&XKJYIO CeKyHAy (pUTM OueHwmii ceppna u 250 KM mIpo-
JI€Ta MyiaHeThl B ['aslakTHKe) TOUHO eMy HameueHHbIe COCTaBHbIE YaCTH
a3HBIX TIEPUO/IOB HEM3MEHSIEMbIX COOBITHIA.

ETOJ| “HUIII” — Crioco0 M3/I0KeHNs B CUCTEeMe ITOHUMaHus, 00-

Jiee WM MeHee OM3KOM K KaKOW-TMOO MPUHATOMN JIFOABMU CH-
creMe Bocrpusitig. Metog “HMIL” CO3[jaH TIPUPOJHBIMU 3aKOHAMM, U
ero paboTa B COLMATLHOM /lesITe/TbHOCTH UesioBeKa OrpaHUdeHa BpeMe-
HEM >KHU3HHM Ka)K/IOTO TepHojJa Ha3HAUeHHOTO 00BEMa MeXKueoBeue-
CKUX B3aMMOOTHOIIIeHNH. Bapbupys 3T 00BsICHEHHS BO BPEMEHH, T.€.
KaKIBIHA pa3 Kak Obl MOABOASA “HUIIY” TMOHMMAHHUS K “HUIIAM” peaslb-
HOTO TIPOCTPAHCTBA, MBI BUAUM Ha3HaueHHe MacC JIJel ompeenéH-
HBIX 3T0X C UX TpeJCcKa3aTessiMy, U NpeJcKa3aTesieii ¢ Ux mpejcKasaH-
HBIM y4acTKOM IpocTpaHcTBa Bpemenu. Haripumep, 3HaHue, UTo yeso-
BeK TIpeZonpeesiéH, ecTb SHeprocrieKkTpasbHas, MOYTH aBTOHOMHAas
obsactb. AcTposiory, TpejcKasaTeld — 3TO HepreTHYecKHe COCTOs-
HUST JKUBOW MaTepyH C 3a/I0KeHHBIMUA B HUX 3a/IJaHUAMU [T Oy IyIIX
TIEPUO/IOB MEXKUe/IOBeUeCKHUX COOBITHH, KaK M y “Cpe/IHero” Tura Jio-
neii. OTcrofa BUJHA TIpejoTpe/ie/iEHHast CyTh TAKUX COOBITUH Kak TJI0-
OasibHbIe TIPUPO/IHBIE KATaCTPOQBI U MPOCTO MHAWBHUYa/TbHbIE TIEPHO-
IIbI COOBITHI UesloBeKa.

JItobast MbIC/Tb, MOOOE TIpeIoyKeHHe K OCMBIC/IEHHIO, JTtoboe fieii-
CTBHE TIOTOM — 3TO SHEPrHs T'e0NaTOTeHHBIX 00/1acTel (KakK yCIOBHOM
yactu ['eonatoreHHbix M3nyuenuit) ceporsia aypel Tesia MIaHeTh.

Haripumep, obpaiiieHrie K 000H peMruy y Kak[oro uejoBeKa
eCTb TaKKe COCTOsIHMe “HMII” B er0 BpeMeHM [Jisl Bo3BpaTa IoJyyeH-
HOUW UM 3Hepruu B Buje ['eonatoreHHbix V3nydyeHuil uepe3 aypy ero
Tesa B CTPOr0 Ha3HaUeHHbIM 3TOMY Uel0BEKY y4acTOK MPOCTPAaHCTBa.
[TosTOMy BCE, UTO TOAYMAanoCh, YTO CKa3aHO, UTO C/ETaHO — 3TO
YCJIOBHE TIPOCTPAHCTBEHHBIX SHEPreTUdecKux CBsizel. OfUH uesioBeK
6o/IbIIIel YaCThIO COTJIAIIAeTCS C BHEIIIHUMHU (/151 Hero) reproziaMu Co-
OBITUI ApPYTUX OJeH, Apyrod — oTpulaeT ux. Ho KaKAbld M3 HHX
(Heoco3HaHHO) €O Bcell CBOWCTBEHHOM eMy SMOLIMOHA/IBHOCTBIO (T.e.
BBLIXO/JIOM Tepepab0TaHHON UM SHEPTUM B Pa3/IMUHBIX €€ COUeTaHHUSX
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— BO3/IyXOM, BOZOH, muieil) OymeT “cpaxaTtbCs” 3a CBOU COCTaBHBIE
YaCTU TIEpHOJIOB COOBITHUH, UTO Tpe/ACTaB/sseT COOOH COCTOsSHHE
HeoOX0ZMMOCTH “Tiepeiaur’” SHEPTUU B TIPOCTPAHCTBE.

JHeprusi HeMaTepuaJbHOTO TIPOCTPAHCTBA He MMeeT 3Mouui. OHa
CTpYHIIMpOBaHa B 3HEpProcIieKTphl, KOTOphle B JKUBOM cpejie (MaTepu-
aJILHOTO MHpA) CO3JAl0T 3MOLMM B BHJe OBICTPOTIPOTEKAIOLIUX BUXPE-
BbIX SHEpPrOB3pbLIBOB SHEPreTHYeCKOro (HeMaTepuanbHOT0) Mupa. Yem
sIpue Kaslel[0CKOT BUXPEBBIX SHEPTOB3PBIBOB K UeM OOJIbIIIe UX YacCTO-
Ta, TeM OoJiee KpacoueH SHEProBH/ MPU MaTepHaIu3alii Kak repruoja
COOBITHIA.

q TO TAKOE COBBITHSI YaCTHIIbI U TUIAHETHI B 1jeyioM? JItoboe coObI-

THe — 9TO OJHO W3 3BeHbEB 0eCKOHEeUHOW “lienu”, >KECTKO
CKDETUIEHHBIX TIpU “HeO0OBSICHUMOUN” [/ JIFo/iel TIOABWKHOCTH 3TOU
“menn”. Takux “merneit” [cymecTByer] 6eCKOHEYHO MHOTO [Ijisi OCO3Ha-
HUsl yesnoBeKOM. OHM, NeperuieTasch, [BWKYTCS Kaxzas B CBOEM
HarpaB/ieHny, 00s13aTeslbHO BpalllasiCh MPU 3TOM BOKPYT OCH. [JIBIKe-
HHUe COCTaBHBIX YacTell WHJMBU/yanbHBIX COOBITHUM M eCTb Te 3BeHbs
BhILIIE0003HAUEHHBIX PA3/TUUHBIX IIETIeH.

Bce TeueHust coObITHI B chepe cOOBITHI U3MepeHbI (OTpeZiesieHb)
3AKOHOM BPEMEHW, T.e. SIBJISIFOTCSI 3aKOHOMepHbIMHU. CiyuaiiHOCTH
3[ech HeT, TaK KaK 3aKOHOMEDHOCTH COOBITHI MaTephaabHOTO MHpa
[fulaHeThbl] eCThb YIJIOTHEHHOCTb CIIEKTPOTEUeHWH SHepreTUyecKoro
mupa BcenenHoit B I'anakTuke. [axke kesiaeMast TIOMbITKA [IPe/CTaBUTh
cebe HUUTOXKHOE W3MeHeHWe, T.e. MPOsIBIeHHWEe CJIy4aiiHOCTH, Gecrio-
Jie3Ha, TakK KakK Macca COOBITHI MIET MABAIUM OeCKOHEUHBIM TTOTOKOM
IpPYT 3a [IPYTOM, W BBIIENPUBeAEHHAs TIOMBITKA CPa3y ke OOBSICHUT
cama, KTO TOT uejIoBeK (I10 IlIKajie CIIoCOOHOCTH), B3SIBIIMICS 3a OTPH-
LlaH1e 3aKOHOMEPHOCTH.

BpemeHu coObITHI Hy)XHa TOJbKO 3Heprus. OHa TIOCTYIaeT OT
BCero, B uéM oHa cogepkuTcsi. OT uesioBeKa U OT ero JesiHUH Takke
MOCTyTIaeT Takasl )kKe SHeprusi, Kak U Ta, 4TO U3/yyaeTcss MUHepaiaMHu,
TIOUBOM, BOJOM, )KUBBIM MUPOM 3eMJ/IM, HO TOJIbKO BpeMsl TIOTJIOLLeHUsI
Y OT[,auyl SHEPruM y BCeX pasHoe.
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B/IMSIHUE COJTHEYHOM AKTUBHOCTH HA 3HEPT'OOBJIACTU IUVIAHETHI
C MOCJIEAYIOIIAM U3MEHEHUEM UX TEPPUTOPUI

O BO3PEHME rajlakTU4ecKoro Mapupyra, kpatko. ConHie “netur”
BMeCTe C IJlaHeTaMHU B IIPOCTPAaHCTBe, Ije Bce Tesna CosHeuHoU
CHCTEeMBbl UMEIOT CBOM (yC/IOBHBIE) IIWIMHPUUECKe OPOUTHI pa3HOHa-
KJIOHHBIX CTMpasiel ABWKeHus. PaccmMaTpyrBast Hally 3Be3ly Kak Obl ue-
pe3 creLa/ibHBIM 5KpaH, Mbl YBUAUM “MoxHaroe” CorHLe, KOTOpoe
pacnpocTépro Bo BCEM CO/THEUHOM MeKIIaHETHOM IPOCTPAHCTBE CBOU
JHEProBOJIOKHA, 00pa3ysi 3Heproceponi COJHEYHOTO MPOCTPAHCTRA.
VMeHHO C 3TOro B3rJIsi/ja Ha MPUPOAY COOBITUH HAlllero MpOCTPAHCTBA
MO)KHO HauMHATh OOBSCHEHHE TAaKOrO SIBJIEHUS, KaK 2eonamozeHHble
obaacmu. OHO y»Ke TTPOSIBUNIOCH M CTa/o “PacTu” B CKOPOCTHOM PEXKH-
Me BpeMeHM OCO3HaHWs B 00IecTBe JIFOJeld. YCJIOBHS MapIupyTa ra-
JIAKTUUeCKOW OpOWTBHI TIAHETHI TAKOBBI, UTO TIPEXKHETO CBOero opbu-
TaZIbHOTO MYTH y HUX HeT.

B pa3HbIX yuyacTkax rajaakTA4YeckKoro nytu aypa Tena CosHLa “no-
TpebseT” pasNUuHYIO MO MJIOTHOCTU U CIIEKTPY aypy rajgakTHYecKon
Martepuu. IIporecc repepabOTKK aypbl 3TOM MaTepHUH CKa3biBaeTcs (B
MaTepHaJbHOM MFpe) Ha BbIpabOTKe CBOEro TIOBePXHOCTHOTO YXO[si-
1ero usydeHus. To ecTb CO/HeUHble BCIBIMIKY U ISITHA [OKA3bIBAIOT
COCTOSIHUE TIOTJIOL[aeMOl aypbl ralakTH4eckoil MaTepuu.

B MarepuasbHOM MUpe 3Ta MaTepusi COAEP)KUT OCHOBY MHGOpMa-
1K cobbITUI mpocTpaHcTBa I'anakTuku s COMHEUHOM CHCTeMbI, HO
B TO Ke BpeMs SIB/ISIeTCS] SHeProMH(pOPMalMOHHbIM 00BEMOM, COCTOSI-
MM 13 00BEMOB MHOTHX JPYTHX TPOLIE/IINX 3BE3].

AIIIA 3AJTAYA COCTOUT B MPHUHATHU KaK peaslbHOCTH (hakTa Cylie-
CTBOBAHUSI T€ONATOTeHHOM cdephl (3HEPreTHUeCKOTO MUApa) U Ha-
11elt eI TeTbHOCTU B Hel Kak MBIC/SILIHX CYIIIeCTB.
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CnoBo 2eondmoezeHHblil COCTaBIEHO U3 TPEX yacTeld: I'ess — 3emis
[kak mmaHeTa], ndmoc — W3MeHeHHWe, U 2eH — eJWHUIla OHoJIorHue-
ckou nHdopMaiun. [Toatomy TepmuH I 'eondmozeHHble H3nyueHus 03-
HayaeT OCHOBOIIOJIararoliye M3/1ydyeHus IUlaHeTbl 3em/isl Kak M3MeHe-
HUS TIJIaHeTHOM MH(OPMAIUM Ha W3HAYalbHOM YPOBHe, 171 OMOBHOB
— Ha TeHHOM ypoBHe (MyTauuu). [Ipu paccmoTpenuu JIyHel, Mapca u
JIPYTUX TUIOTHBIX TeJ WX OCHOBOIIOJIAraroiire M3aydeHusi Has3blBaauCh
61 CeneHondmoeeHHbiMU Wi MapcondmoeenHbimu H3ayueHusmu.

P.S. IoapobHo stumosorus TepMmuHa I'eonamozenHble H3nyueHus
00BSICHSIETCSI B KOMMEHTapUU K TeKCTy B MOC/TEMHUE JECSATUMIETUS HA
TUTAHETE. — [lem. [aH.

Tak Ha3bIBaeMble 2e0Namo2eHHble 30Hbl — 3TO OKOHTypeHHbIe ye-
JIOBEKOM TUIOCKOCTHBIE TeoMeTpuueckrde obpa3oBaHusi (TeHb — ce-
YyeHus).

[MonmuTrueckoe COCTOSTHME pa3HbIX OOIIeCTBEHHBIX W TOCYJap-
CTBEHHBIX 00pa30BaHui eCcTh ycaoBre 3AKOHA TEPPUTOPUIL B TTpupose,
B TOM YHMCJIe, U JJIs1 YelIOBeUeCKHX OOIIIeCTB, MOCTPOEHHOe Ha CUCTEME
[cBsi3eii] “ranakTryeckuii MappyT — CosHie — 3emist”.

AKOH TEPPUTOPHIA r1TacuT, YTO B OTIpe/ie/IEHHOe BPeMsi OIHU BU/IbI

YUaCTKOB MPOCTPAHCTBA PacCIIMPSIIOT CBOIO TEPPUTOPHUIO BJIUSIHUS,
a Zpyrue — cyxawT (C mepefaueidi W3/yueHUN DPa3/IMUHOTO BUA).
[Tpupoja nepesaéT yci0BUSl [eITe/bHOCTA Yepe3 CBOM KOMIIOHEHTEI
pacTUTe/ILHOCTH, MUHEPAJIOB, )XKMBOTHOI'O MHpa B COOTBETCTBUHU C 3A-
KOHOM TEPPMTOPHMI. HO 3TH ycioBust — [mposiBlieHuUs1] SHepreTUYecko-
ro obmeHa (HEBUAUMOTO JI/IsST UeJIOBEKa).

P.S. B atom mecte TeKcT obOpbiBaercs. Ilocienyroiye CTpaHULBI
3TOr0 TeKCTa yrepsinbl. — Jlem. /[aH.
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PACIIPEJIEJIEHUE “POJIEN” HA IUIAHETE

KA}K,Z[OE COBBITHE Ha IJIlaHeTe eCTb COueTaHHe CBsi3el “KocMuue-
ckoe mipocTpaHcTBo — CovtHije — 3emJisi” (MaTepuaibHbBIN MUD)
Y HeTlpephIBHBIE CTIeKTpasIbHbIe TeueHUs, B KOTOPBIX YIUIOTHeHuUs1 Bpe-
MeHH 00pa3ytoT cdepougbl ayp ConHIA W TUIaHET (3HepreTH4ecKui
MUp). XKugomHble, pacmeHus, KAMHU ¥ T.J. (MaTepuaibHbIA MUD) — TO
’Ke camoe, HO pa3Hoe MO0 KOHLIeHTpaluM BelleCcTBa MaTepuasbHOe CO-
CTOSIHUE SHEProCIeKTPOB SHepreThyeckoro mupa. To ecTb Apyras ya-
crota Bpemenu (B sHEpPreTHyeckoM MHUpe) — U, COOTBETCTBEHHO, HO-
BbIM BUJI MaTepyH B MaTepHUaJbHOM MUpe.

PaspyumrensHocTh ['eonatoreHHsIx M3nyueHnit n3BecTHa Ha BCEM
TIPOTSDKEHUM CYIIIeCTBOBAHMUS UeI0BeUeCKOro oOIecTBa U Haluia CBOé
OTpa)keHue B jiereHax M CKa3Kax pa3HbIX HapoJOB, XOTS WX CO3UJa-
Te/lbHOE Hayaslo OCO3HaéTCs ToMbKo ceifuac. Ho mo-Hactosiemy PAs-
PEIIEHME BPEMEHU (3HepreTMUeCKU WX HeMaTepuabHBIM MHD) Ha
rionnMaHue ['eoraToreHHbIX VI3/ydeHuUM TPUILIO TOMBLKO B TIOC/IEIHee
pecstiwietve 20-To Beka, T.e. B JJaHHOM IIPOCTPaHCTBe IPOJIETa IUia-
HeTBHI.

[ToBesieHWe OT/AENBLHBIX WHIVUBUAYYMOB U OOIIECTB B 1[JIOM €CTh
MaTepuasbHOe TIPOSIBIEHHE COCTOSIHHSI WX TeOTaTOTeHHBIX 00sacTeid
[Ha miaHete]. Bee coOBITHS UeTOBeUeCKHX TUIAHETHBIX OOIECTB TECHO
BIUIETEHBI B TIJIOTHOE, 0OBEMHOE TMOJIOTHO COOBITHI IHEPrOCOCTOSIHUS
TUIaHeTHL.

Bo Bpewmst nposiéTta rjaaHeTol MUKpOTaJaKTHUeCKoro MyTH (Tieprof,
Halled IIMBUIM3al[uM) B Pa3HbIX y4acTKax MjlaHeTapHOTO MPOCTPaHCTBa
(MaTepuasibHBIN MUP) TTPOUCX0AUT “a¢deKT Hacoca”, T.e. pa3HOUACTOT-
HOe M3MeHeHHe TeoraTOreHHOTO MHOTOCIOMHOTO cdepora ayphl Tena
iaHeThl. [lanee — WJET TepensnyueHre (MaTepuaiu3alivisi) 3TOU Mo-
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[JIOLIEHHON 5HEPrUM BbILIEHA3BaHHOM c¢epoil B BHJe pPas3/IMUHbIX
MaTepHabHBIX Ten (Ta3, Boja W T.74.) AJisl TOTpeb/ieHnsT pa3TuuHbBIMU
CTPYKTYPaMH 3eMJIH, B TOM YKCJIe U YeJIOBeUeCKHUMU.
EPPUTOPHAJIBHBIE POJIV HA IUIAHETE. BCé 3T0 — MaTepHuasbHbIN
MU T/IaHEeThI:
1. HaonosepxHocmb — 00BEM ra30BOM 000JIOUKH TUIAHETHI (B
TOM umc/ie 00/1aKa);
2. IlogepxHocmb — penbed Oosee IIOTHBIX 0Opa30oBaHMW TTa-
HEeTHI;
3. IloonosepxHocmb — 3TO JiexKalllee HIKe pesbeda.

B sHepreTuueckoM Mupe BCe 3TH Ha3BaHUSI TEPSIIOT CBOW CMBICII.
TaM cy1iecTByIOT HEMBIC/UMBIE COUeTAHHUS TeOMeTpUUeCcKUX 0Opa3oBa-
HHUI (OPM MOTOKOB SHEPTHUM BMECTO MaTePHAIBHBIX OOBEKTOB.

Bocrmone3yemcst abcrpakiueis st 06bsicHeHyst. HaarioBepXHOCTE U
TIOBEPXHOCTb 00pa30BaHbl abCTPAKTHOM TPYIIION Pa3HOCIEKTPaTbHBIX
(pakTa/sioB (Teopust HeTMHEMHBIX 0TOOPA)KEeHHI) B OJIHOM yYacCTKe Ma-
TepHanbHOTO MUpa IlaHeThl. II0BepXHOCTh U TO/TIOBEePXHOCTh 00paso-
BaHbI Jpyroi abCTPaKTHOM TPyNIiod pa3sHOCHEKTPabHBIX (pPaKTanoB
(B Apyrom yuactke). Kak TONbKO BO3HHKAIOT Iepexofbl CaMUX CIIeK-
TpoB (OKpallMBaHWe) BO (PpaKTasiax, TO IPOUCXOST APYTre COCTOSHUS
MaTephaM3alii HaAIIOBEPXHOCTH, TOBEPXHOCTH, IIOJATIOBEPXHOCTH.
Utak, B KaXKI0M OZJHOM [TOTOKE BPEMEHHU COJIEP>KUTCSI GeCKOHEUHOe KO-
JIMYEeCTBO TIOTOKOB BPEMEH C pPa3HbIM “TIOrpykeHHueM” ApyT B Apyra.

[Toroga (MaTepuasbHBII MHD) €CThb MaTepHaIM30BaHHBIA OOBEM
coctostHul ['eonartoreHHbIX 3/1yueHrii SHepreTMYeCKOro MpOCTpaH-
CTBa Pa3HBIX MaTepHALHBIX Cpe[| T/IaHeThI, pacIipe/ie/IEHHBIX T10 OTIpe-
IenMéHHbIM BpeMeHaM Tozia. OOsaka (MarepuanbHBIM MHUP) — 3TO
00bEM HCMAapEHHON >KUAKOCTH U3 Pa3/UUHBIX Ccpe[ (BOAOEMBI, PacTH-
TeJIbHOCTb, TI0UBA, MUHEPAJIbHBIN U )KUBOTHBIN MUP, a TakXe 00I1[eCTBO
mozeit). Vicniapsiemast »kuJKocTh (MaTepuaibHbIM MUD) eCTh SHeprouH-
(opmarust (3HepreTUYeCcKUit MUp) 0 TexX 06/1acTsX [TTaHeThI], U3 KOTO-
PBIX OHA BBIXO/HJIA.

[MoTpebieHre TMOYBLI, BOJbI, PACTUTEILHOCTU, MUHEPATbHBIX 00-
pa3oBaHMii ecTh MOTpeb/ieHre COOTBETCTBYIOIIUX MOTOKOB SHEProWH-
¢dopmaruu Bpemenu. To ecTh 37ech, ADYTUMU C/I0BaMH, 10/4EépKUBa-
eTcst 3HaHue 00 3HeproobopoTte B IIpupose, HO y)Ke uepe3 OCO3HaHHE
3HauuMmocTu ['eonaToreHHbIx M3nyueHuii, pas3nuuusi UX MO 4YacTOTe
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repeuns/yueHys IOTOKOB COJIHEUHO! sHepruu. OHO 3aKpbITO U3HAYa/lb-
HO Ji/IsI OCO3HAHWsSI BCEMH Cpa3y W3-3a Tepeu3IydyeHus B aypax Tes
SHEpruu TIPOCTPAHCTBA MpOJIETa TI/IaHeThl (9HepreTUUeCKUil Mup).
Brioc/ieicCTBUM B Pa3/IMUHBIX MECTaX TJIaHeThbl S3Heproobopot B ITpupo-
[ie BbI30BeT HOBOe MH(OpPMaLMOHHOe OroBelljeHre mojel [o ['eonaTo-
reHHbIX V3myueHHsx], HO pa3/MuHOe 10 3HaYMMOCTH U MacCOBOCTH CO-
OTBETCTBEHHO yUacTKy NpoJETa [[71aHeTshl].

P.S. “...3nanue 06 sneproobopote B [Ipupoze, HO y>Ke uepe3 0Co-
3HaHUe 3HaYMMOCTH ['eoraToreHHbIX M3/mydyeHuil, pa3mmurs UX 0 Ya-
CTOTe TIeper3/IyueHHst TIOTOKOB COJTHEUHOU SHEPIUH ... 3aKpHITO M3Ha-
YaJIbHO /I/Is1 OCO3HAHMsI BCeMU Cpa3y K3-3a Ieper3ayueHus B aypax Tell
5HepruM NpOCTPaHCTBa MPOoJETa IJIaHeThl.” — DTO MPOUCXOUT TO0TO-
MY, UTO SHepreTUvecKue Teja PasHbIX JIFOJlel No-pa3HoMy TNepeusyua-
FOT SHEPIrHyI0 NPOCTPaHCTBa Nponéta. — /lem. /laH.

T OPT'OBJISL. /lara3oH yacToT Yesl0BeUeCKOro OpraHu3Ma B MaTepH-

albHOM MHpe H3BecTeH. 3Hasi COCTaB COJTHEYHOTO CTIeKTpa, B KO-
TopoM Gosiee 30.000 JMHUK, MPUXOAUM K 3HAHHIO, UTO TEJIO0 KaXKAOTO
yesioBeKa MMeeT onpe/ie/IéHHbIN (PH3MUecKuil CrieKTp, cofiepKalliyii Ka-
KOe-TO 0O0JIBbILIoe KOJTMUeCTBO JIMHHUH.

[Tnanera [coBmecTtHO] ¢ ConHIleM, TIpojieTasi 10 rajaKTUYeCKOMY
MapIIpyTy, uMmeeT [cBoii] auama3oH cobeiTrii. Ocoboe MECTO B 3TOM
[yarasoHe COObITUH OTBeJEeHO TOProsje B 0OIjecTBax Jiogeil. Top-
TOBJISI B COLIMA/IbHOM JleATe/IbHOCTH POXK/jaeT UCKYCCTBEHHbIE Cpe/iCTBa
[OCTaBKU M CpeZCcTBa MpPOMU3BOACTBA. lo 3TOro 3Tama MpUHLMII MpU-
POJI0OOOMEHHBIX CBsi3ell He Hapywlasncs (BO3ZyX, BOJa, ITOYBA, pacTH-
TeJILHBI MUP 00pa30BBIBA/IMCE €CTeCTBEHHBIM MyTéM). C TOsIB/IeHHEM
TOPTOBJI KaK COLMANBLHON cepbl [JesTellbHOCTH ue/loBeKa NPHHLIUI
LIMKJIMYHOCTH 0anaHCOB Ha TUIAHeTe CTasl, OCTENeHHO MPOrpeccupys,
HapyllaThcs. OTOT TNpUMep cocTosiHusl ['eomaTtoreHHbIx M3myueHuit
€CTh MHOTOC/IOMHOCTb 3HeprooOMeHOB (3HepreTUYeCKUid MUP), TIPOSIB-
JISIIOLLASCS B MaTepualbHOM MUpe, B YaCTHOCTH, KaK HapylleHHe 5KO-
Jioruyeckoro HanaHca.

WmeHHO ycioBHe MpeoOpa30BaHUsi TOPrOBBIX B3aWMOOTHOLIEHUH
BCerjla MPUBOJUT K THOe/N uesioBeueckre COOOIeCTBa KaK COLMAlb-
Hble CTPYKTYPHI, JOCTHUIIIME Pa3sBUTHIX BUJOB BOOPY)KeHHWI s pas-
JIMYHBIX 3ajau. ['benb camux mofiedt (B 4aCTHOCTH, U3-3a YXY/ILIEHNS
3[I0pOBBSI, BBI3BAHHOTO HEO/IAronpUsATHBIM IS JTHOAeH COCTOSIHHEM
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OKpY>Karollleil cpe/ibl) B OCHOBHOM BbI3BaHa Ha/lM4YMeM MPOU3BO/ICTBEH -
HBIX OTXOZIOB, HAPYIIUBIIUX TTPUPOJAHBINA 0OMeEH.

OTCyTCTBHE TOPrOB/IM O3HAUYaeT rUbesb [/ Pa3BUTUSL MO3ra Yesio-
BeKa, HO He [l M03ra )KUBOTHOTrO. TOProB/isi eCTh M3HAUaIbHO OJHO U3
TIPYPO/JIHBIX SIB/IEHUM, KOTOPOe MaTepyai30Baoch Ha yyacTKe MpoJié-
Ta raHeThl B ['anakTuke. TIpyMep: MasieHbKYe 1eTH, Urpasi, 00MeHHBa-
I0TCSl pa3/IMYHBIMU TOBapamu. Pa3BuTve TOPrOB/M POXKJAeT pa3BUTHE
JHOOBIX TBOPUECKUX COCTOSIHHM UesI0BeUeCKOT0 MO3ra.

JKVBOTHBIN MUD B CpaBHeHWU C Oosiee Me[jieHHBIMHA OOBEKTaMU
(pacTuTeNnbHOCTb, MUHEPA/bI U T.J.) BBICTYIAeT Kak 0osiee pearnpyro-
WA MHAUKATOp OBICTPO M3MEHSIIOIIMXCS YCIOBUH, Haberaromux Kak
yparaHHasi OKeaHCKasl BOJIHa.

OTOT KOMIIIeKC COOBITUI MaTepHaJbHOTO MHpa OTPAaKaeT COCTOSI-
HHe 3HeproobMeHa (B SHEPTeTUUECKOM MHUPe), TaK Kak BO BCEM U Be3Zie
OCHOBHBIM SIBJISIETCSI TIPUPOJHOE COCTOSTHME MaTepuH, BhIpakarolee
3AKOH TEPPUTOPUII KakK C/Ie[iICTBHE SHEProOOMEHOB >HepPreTHUdYecKOro
Mupa. PA3PEIIEHVE U TABY 3HEpreTUYeCKOro MUpa CO3ZaloT BCe COObI-
THSI MaTepUaabHOT0 MUpa.

YcnoBust pa3BUTHS TIPUPO/IBI TUIAHETHI 3eMJisl, a C Hel 1MepBOOBIT-
HOTO UYeJI0BeuecKOro Coo0IrecTBa, B TyOOKOH /IPeBHOCTH (COTJIACHO
BbIBOZIaM apXeoJIOTWK) TIpUBeIM K (hOPMHUPOBAHUIO HeOoOXOAWMOCTH
(uepe3 oco3HaHWe) MPUMEHEHUsT TOZAPYUYHBIX CpeACTB (mpucrocobiie-
HUI). ITU CpelcTBa ObLIM C/le/laHbl HA OCHOBe TIPUPOZHBIX TI0 opMe
MaTepHaJioB: KpeMHEBbIE HOXKU, TOTIOPHI, PEBKO KOTIbsl U3 BETOK Jiepe-
Ba M T.A. B 3TOT paccMaTpuBaeMmblii [MCTOpUUECKUI] Mepuoj poxkza-
JICh BUZBLI COMMAIbHOTO oOMeHa (Kak OCO3HaHHe CBOETr0 TePPUTOPH-
aJIbHOTO TIPEBOCXO/CTBA B UéM-M00), a Takke TIPOU3BOACTBO OPYAUI
TpyAa, oaexxabl. st [Ipupojpl Kak obiiero oobémMa UHGOPMALUU 3TO
6bLI0 HOBOe (110 (hopMe OTHOILEHHH B JaHHOM yuyacTKe MPOCTPAHCTBa
IBWKEeHUsl TUIaHeThl) COCTOSIHME CBsi3el, T.e. Haua/bHble TOPTOBbIE
B3aMOOTHOIIIEHNSI B TIepPBOOBITHOM obmjecTBe. [lanee TOProsss po-
JKana ¥ pasBUBajia CpPeZCTBa AOCTAaBKH, TIPOU3BO/ICTBA TOBAPOB, Iepe-
pabOTKy MCKOTaeMbIX MPUPOAHBIX MaTepuanoB. C Haua/mioM repepaboT-
KU CBIPbEBBIX PECYpPCOB KaK ydacTKa rajakKTU4eCKOro ITYTH I/IaHeThI
CO3/laBaJTUCh HOBbIE TIPUPOZHBIE 00JIaCTH, BEIDAXKEHHBIE Ue/IOBeYeCKon
JlesITe/IbHOCThIO (BU/BI IIPOM3BO/CTBA), & TAKXKe uejloBeyeCcKoe OCO3Ha-
Hue obmmHocTH ¢ TIpupozoit (B MaTeprabHOM MUPE).
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B sHepreTrueckoM Mupe BCe BUJBI SHeProobMeHa 3TUX COOBITHI
MaTepuaJbHOIO MUPa COCTaBJISIOT My/bCALlMK Pa3/lIMUHbIX YacTOT, Te
CKOPOCTb U TUIOTHOCTE BpeMeHH CyTb COCTOsIHHE [My/TBCHPYIOIINX ]
CIieKTpasbHbIX TeueHUI 5Heprur beckoHeuHOCTH.
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CHOBI/I,[[EHI/IH — IIYTEIIECTBHUSA B SQHEPTETUYECKOM MMUPE

C HOBUJIEHUSI CyTh SHeProoOMeHBI ayphl Tejla UejoBeKa B TOUeu-
HOM MaTepHa/JlbHOM yuacTKe MPOCTPaHCTBA IJIaHeThl [IPU MaTepu-
a7bHOM IpOJIéTe IJIaHeThl M0 eé rajakTUUecKOMy MapIIpyTy CKBO3b
CIIeKTpOTeueHHs1 SHepreTU4eCcKoro Mypa.

Teso yesnoBeka, Jiexalllee B IpoLiecce CHa Ha HEMOJBWKHOM I1o-
BEPXHOCTH (ABWKYILMNACS TI0€3] U T.M.) — 3TO BCE paBHO HETOJBIK-
HOCTb. Aypa TeJa yejioBeKa pUTMUUHO MUTaeT CBOMMU chepamu, B KO-
TOPBIX TO YBEJIMUHBAIOTCS, TO YMEHBIIAIOTCSI 00/1aCTH MOTeMHEHUsI OT
Hachimawiyx eé (aypy) 'eomatoreHHbix M3myyeHM TOro ydacTka
MIPOCTPaHCTBA IUIAHETH], T/ie JIeKUT B TOUKe TeJlo, UM OHO IlepeMellia-
ercsi B uéM-mubo, Win Ha 4éM-mb0 Kyza-ibo. Tak Kak Teno yxe U
TaK JIETUT BMeCTe C TJIAHETOH, TO BUOPALKs MacChl TTAHETHI OIYIIlaeT-
Cs1 TeJIOM, HO BXOZAWT B [Mara3oH 6e30macHOTO COCTOSIHUS LIeNOCTHO-
CTH, UMEHyeMOe T'DaBUTALIMOHHBIM COCTOSTHMEM TutaHeThl (250 Km/cek
HecpaBHUMBI Jlaxke ¢ 10 km/cek). IToaToMy COH — Be3/ie COH, TaK Kak
[3TOT CKOPOCTHOM] Auamna3oH BBIMIOJHSAETCS AaKe Ha KOCMUYeCKHX
CTaHLUSIX.

CoH BO3MOXXeH TPU COOTBETCTBMU Juaria3oHa 4acTOT SHEPreTHKH
aypbl TeJjla 4eJIOBeKa C JUarla30HOM YacCTOT S3HePreTHKU CIIeKTPaJbHOIO
TPOCTPAHCTBA IJIAHETHOTO TMPOJIETa WM I'PaBUTALIMOHHOTO Juaria3oHa
T/TaHeThbl, TaK KakK MPOCTO Teji0 ueoBeka B cKadaHIpe B OTKPLITOM
KOCMOCe He MOKeT HaXOJUThCS B orycTreBuieM 0T COIHEYHOU CHUCTeMBbI
KOCMHUECKOM TIpOCTpaHCTBe (TaMm HeT ['eomaToreHHbIX W3myuyeHud,
CO3JAI0LMX Te0 YeroBeka). Tak Kak uejoBeK — 3TO Teso IJIHOC CO-
3HaHUWe, a CO3HaHWe — 3TO BepPXHUi [uana3oH ['eonaToreHHbIx M3my-
YeHUH, T.e. BEPXHUM AMATa30H HEBEPOSITHO OBICTPO MyJ/ILCHPYIOMINX
YIUIOTHEHHBIX [TPOCTPAHCTB TeueHUi BpemeHnu.
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M CCJIEAOBAHME CHOB. OCHOBOIIO/IOXKHUK COBPEMEHHOT'0 yUeHUsI O
cHax — 3urmyHz Dpeiin (1856 —1939), ocHOBaTe/ b TICUX0aHAN-
3a. Ero kanra TOJIKOBAHME CHOBUJEHMI Obljia HarmvcaHa B 1899 rogy.
CoBpeMeHHbIM Dpeiifia CUUTAIOT TIOTOMY, UTO OH JKWJ B 3TI0XY HaIllero
BpeMeHH, T.e. yyacTKa IpoJéTa IuiaHeThl B ['anakTuKe, re My/abCUpY-
0T BUJbI CTIEKTPOTeUEHUM, COOTBETCTBYIOLUE UaCTOTHBIM XapakTe-
pUCTHKaM B BUJle MaTepuasM30BaHHOTO Ha BCell myjiaHeTe WHTepeca K
B3r/sizam Ppeiiza.

CBezieHnst 00 aKTMBHOCTH MO3ra B Pa3HBIX COCTOSTHUSIX UeIoBeKa
(coH, 6oapcTBOBaHKE) OBLIN MOJTYUEHBI C TIOMOIIIBIO 37IEKTPO3HLedao-
rpaca, KOTOpbIH perucTpupyeT cyiabble 31eKTprUecKre UMITYIbChI MO3-
ra. Mosr yesioBeKa W3/ydaeT 3JIeKTPOMarHWTHbIE BOJIHBI (MaTepyalib-
HBIM MHUD), 4acTOTa KOTOpPbIX MMeeT auamna3oH oT 0 ['epu (cMepTsb) A0
60 unu 70 I'epyy (Ho O I'epuy — 3T0 TOXKe yacToTa). BosHbI, U3nyuae-
Mble MO3TOM, TI0/IPa3JeJIIIOTCS Ha YeThIpe YaCTOTHbIE TPYIIIIbI:

— anbda-BoyHkI (OlyIeHre mycToThl, 8 —12 I'n);

— JenbTa-BoJHbI (T1y6oKui con, 0—4 I'ny);

— T3Ta-BOJIHBI (COH B COCTOSTHUM TUIMHO3a, 4—8 I'l);

— 0OeTa-Bo/HBI (TIPOLIECC MBILUIEHHWS B COCTOSIHUM OOpCTBOBA-

Hus, 12-24 Tn).

COH COCTOUT U3 LIWK/IOB, a K)KABINA L[UKJI COCTOUT U3 UETHIPEX CTa-
[Wi: B Havaje CHa C/IefyIOT TPU CTaJud HeOOJBbIIMX JBW)KEHUH a3
(HBAT), u 3aTeM — ojHa cTagus ObICTPBIX ABWKeHud ra3 (BAT).
[Tpofo/mKUTENBHOCTE OJHOTO LMKAa cHa cocTtaBiasieT 70—120 MuHYyT.
Crisiluii BUAUT CHBI BO BpeMsi nocnegHedt, BT craguu nukaa. Ycra-
HOBJIEHO, UTO YaCTOTa W HarpaB/ieHWe ABIDKEHUs IJia3 00yC/IOBJIeHBI
Cofiep>KaHMeM CHa: CTISILIVI UesioBeK BO CHe CJIEJUT 3a MPOUCXOZSIIIH-
MH COOBITUSIMHU.

HOBUJEHMS. 3Hasi MecTO CcHa (Kak KOMHaTa, KpOBaTh), IOJIOXe-

Hue Tena (K CTOPOHaM CBeTa), pefibed) MECTHOCTH, BUZ, 3aHUS U
OTHOLLIEHUE TIJIOCKOCTH (T MPOUCXOAUT COH) K BBICOTHBIM BeJIMUMHAM
MECTHOCTH HaJ| YDOBHEM OKeaHa, a IJIaBHOe — “3BE3JHbIe XapaKTepu-
CTUKU” CBOero Tesa (Kak CIeKTP SHEPTUU ero aypbl) — MOKHO (TIpU
PA3PEIIEHNY BPEMEHM uepe3 TABY) y3HaThb, Kakue OYIyT CHBI.

CoH — eCTb COCTOsTHHE MHOTOMEPHOCTH B IaHHOM 0Tpe3ke Bpeme-
HU. TIpUBBIYHBIM [i7Is1 BOCTIPUSTHS (Uepe3 OCO3HaHUe) SIB/IsieTCsl Bepa B
TPEXMEPHOCTb BUAMMOr0. DTy Bepy U3 IOKOJIeHUs] B TOKOJiIeHWe B
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TeueHue ThICSUesIeTU HeCET XPUCTUAHCTBO. DTy Bepy U3 MOKOJIeHUs B
TOKOJIeHVe B TeueHWe MHOTMX BEKOB HecéT Hayka. Y 3To mpu mapain-
JIe/IbHOM COXPaHEHUM B ThICSYeeTUsX HapOJHbIX CKa3aHUM O MHOIO-
MEpPHOCTH MHDOB B BUJE NpUTYeld, CKa3oK. V1 3To mpu okpyskarouiem
Mofeil Mupe TIPUPOJBI, IJle COCTOsIHUE MHOTOMEPHOCTH eCTh H3Ha-
YasbHOCTh B €70 Pa3BUTHMU.

VIMeHHO pa3HOHAIPABAEHHOCTh 3THUX COOBITHH eCcTh 3AKOH COXPA-
HEHUSI DHEPI'MM, KOTOPBIM NpOSIB/seTCsl B yuacTKax mnposiéta CosHua
(a c HUM U Halllell TUIaHeThI) CKBO3b TajlakKTHYecKoe MPOCTPAHCTBO T0
€ro CTpPOro HameueHHOMY MapuipyTy. CTporo HameueHHbIH MapLIPyT
moboro (BMAMMOro) KOCMHYECKOTO Tejla eCTb MOATBEP)KAEHHOe C T10-
MOILIBI0 OTIOPHBIX 3BE3]], MaTeMaTUUeCKH BBIYMC/IEHHOE [IBIKEeHUe TeJla
B MPOCTPaHCTBe. JTU LIMPOKO PacrpOCTpaHEHHbIe [IeHCTBUS B acTpO-
HOMUM TIO3BOJIJTH CO3JaTh Tabmuilel nBrkeHust CoOMHIA, TIaHeT, KO-
MeT; TabJInLIbI B3aUMOCBsI3eli OIM3KUX 3BE3/I, rajlakTHUK M UX HampaB-
JIEHHOCTH B IIPOCTpaHCTBe. VlHaue — 3TO BCE eCTb MaTeMaTH4eCKU
JloKaszaHHOe COCTosHHe BpemeHH, Kak Her3MeHsieMas I0C/ie[oBareslb-
HOCTh BO BCEX COOBITUAX, OCMBIC/TUBAEMBIX JTFOJbMU TIPOCTPAHCTB.

OCHOBHOM CyTOUHBIM PUTM YeJsiOBeKa OTpa)kaeT PUTMbI JABUKEHUS
3emym. 910 — 3AKOH COXPAHEHVS DHEPIMH, e aypa Tesa 4yejoBeKa
€CTb MHOTOMEPHOCTb MPOCTPAHCTB, T.e. “JIMHUM-CUTHA/bI” U3 pa3sHbIX
BpeMéEH pa3HbIX MPOCTPaHCTB (T0Ka BO3bMEM — Bce/ieHHBIX U UX ra-
JIAKTUK) CKPYTWU/IHUCb B BUXPb TYro criesiéHaToro o0wéma. ITo 3tum
“MMHUSAM-CUTHaIaM” U HeCyTCsl pa3HOYCKOPEHHO SHeprvM pa3HbIX Bpe-
MEH U co3jaroiive guana3oH PaspeménHoro DHeproobmeHa B 061eM
[ara3oHe 3Hepruii cobwIThil Beero.

Aypa Tesna uenoBeka. Uto 310? Besb Bce npuBbIkIM (b1aroaps ra-
3eTaM U T.J.) IOHMMaTb I10J, CJIOBOM aypd CO3HaHUeE 4eJloBeKa, rZe ue-
JIOBEK — CYILIeCTBO MBIC/IAALLlee, T.e. HeUTO “Bhllie” Bcero B IIpupoge.
A UTO Xe TIPOUCXOAUT C 3TUM “BhiciiuM” B TIpupoze? Cam cebs Boc-
TIPOU3BOJUT, CaM CeOs1 KOPMUT, OfIEBaeT W PETyIUPYeT CBOI) HACeTEH-
HocTh. Ho cam ke MHOTOKpPATHO CO37aéT cebe MPUPOJHEBIE KaTaK/TA3Mbl
KakK B MPUPOJie )KUBOTHOTO Y PacTUTEIbHOTO MUpa, N0Kapbl, HABOJHe-
HUSs1, BOMHBI, 3MU/IeMHH, KaK B 3TOU ke TpUpo/ie.

UesnioBeK CO37a7 OPYyAUs MBITOK. JTO HACToslllee TBOPeHHe CO3Ha-
HUsA. VIMEHHO CTpaxX MOpOJU/ C/IeNyl Bepy, a OHa MOpoAWsa Cjenble
oy, ViMeHHO Mopojwia, Tak Kak Co3HaHue Tesa (MO3r) pa3BUBaeTCs
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T0J], YKECTKUM B/IUSTHUEM OKDY)KAOIIMX COOBITHHA. A OHH, Kak Terepb
SICHO TTIOHUMAaeTCs] — HeU3MeHsIeMbI.

OTcrofia: MaTepHasbHbI MUP — 3TO BepXxyliKa “aiicbepra” sHep-
reTUYeckoro mupa. M Kyja BeJyT HUTU OT CO3HaHWs 4YesiOBeKa, SICHO
OyJeT MOHUMATLCS, eC/M yuTarolieMy OyzeT naHo PA3PENIEHME BPE-
MEH/ Ha Bepy B ['eoniatoreHHble V3/myueHus, KOTOpbIE SIB/SIEOTCS SHEP-
UsMU “MOXHATOro” cepoujia aypbl Tena MJIAHETHI, C €r0 OKPYy’Karo-
UM  (4aCTOTHO-COOTBETCTBYIOIIMM €My) KOCMHUECKHUM TMpOCTpaH-
cTBOM. ['eonaTtoreHHble V3/1yueHUs] HacbIalOT KXY CEKYHZY BCe
TOUKH IIPOCTPAHCTBA IUIaHEThl B BUJle MaTepUa/bHBIX TeJ C UX MaTe-
pUaTbHBIMU  B3aUMO/IEiCTBUSIMH, Ha3blBaeMbIMH COOBITHSIMH. Aypa
TeJjla yesoBeKa eCTb Hepa3pblBHas 4acTb NOTOKa I'eonarorennsix Msmy-
YyeHNH, 00pa3yIoOIUX aypy Tesa IUIaHeThl.

BrIBOA: yTOUHMB, UTO COH — 3TO “Te/leBU3MOHHAs CBA3b” C MPO-
CTPAHCTBAaMHU, T/le CITIUNA CaM YYaCTHUK TeX COOBITHI, cpa3y e IO-
najZlaeM B aHa/IOTHIO0 C BUPTYa/lbHbIM MPOCTPAHCTBOM (BUPTYalbHOU
peanbHOCThIO).

CnyuaiiHo /i 5T0? 3Hasi, UTO C/Iy4allHOCTh — 3TO BbICBEUMBAEMBbIi
Y4aCTOK MOKPBITOr0 MPaKOM IIPOCTPaHCTBA, MOKHO Ha3BaTb CHOBUJE-
HUs U “peanbHble” (6OAPCTBOBaHME) COOLITHSI — NECOUHbIMU Uacamu
BeckoHeuHocmu. 3/ech MeCYMHKU BepXHEro KOHyCa IeCOYHBbIX YacoB
(pacnonokeHHbIe paHee B OJHOM MOps/Ke) 10 HEU3BECTHbIM HaMm, Ha-
OmoparensiM, KOMOWHALMSIM TiepeMellleHUi Tiepecekass MEMBPAHY
BPEMEHM, pacriosiararoTcsi Ha CTOPOHAaX HIDKHero oOpasyrolierocst Ko-
Hyca. [TecurHKY UMeIOT KaX/jasi CBOH Bec, popMy U 3HeprooOMeH, T.e.
3HepreTrKy. Termepb U3BeCTHO, UTO KaK/as “TIeCUMHKA” eCTb BUXpeoo-
pa3oBaHKe U3/1yuyeHUM pasHbIX MPOCTPAHCTB pa3HbIX BpeMéH. OTCroza,
TIeCOUHbIe Yachl — 3TO HaIJIiIHOe YCTPONCTBO [MoKa3biBaroiiee] MHO-
romepHoctd BpemeHu B ero rapMoHuu (Gopmel yacoB. Beab TOSBKO
COCTOSTHUE TTIOHUMAaHUs (KaK TyOUHBI BOCTIPUSATHS) TOPMO3HUT (TIPU €ro
YMeHbLIeHUH) PUTMHUYHOCTb pa3BUTHS HOBOTO. 3AKOH COXPAHEHUSA
OHEPIMM [IIPUCYTCTBYeT] 37€eCh B POy pa3inuHbix TABY BPEMEHM.

MHOroc/10XKHOCTb B CHOBH/leHUsix? Ho BeJib Masio U3BECTHO U O Ca-
MHX COOBITUSIX B 60/IpCcTBOBaHMU. Beib U3BECTHO, UTO B COOpPaHUYU CHT -
HaJ/IOB B MO3T y4yacTBYeT BCE TeJo, B TOM UKCJ/Ie KOXKHBIM TIOKPOB, Bec
Tesa, I71asa, yIH, BOJIOCH], AbIXxaHre. VIX THPOPMaTUBHOCTb KakK U30/1U-
pOo8aHHbIX cucmem (3To TpyOeiiliee cpaBHeHWe, HO TIOKa AJs 0OIei
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TIPUBBIYHOM KapTHHBI):

1. I'na3a BUAAT AOBOIBLHO OOMBIION CEKTOP MPUXOSIel HH(pOp-
MaliH, HO CKauKo00pa3Ho (GPUKCHUPYIOT SHEPTeTHUECKH MOIITHO
U3/lyyvarolliie TOUKU 00BeKTOB (Tak Kak 3To — TOuku ['eoma-
TOreHHBIX V37yueHUl CMOTPSIIErO KaK JIMHUM €ro COObITHI).
Orcroza — 6Gosbie 50% yxonut B “BUHETpeT”;

2. Ywu crbIIaT A0BOJIBHO OOMBIION AWAra3oH pa3/uyHbIX 3BY-
KOBBIX CHTHAJIOB, CKaukooOpa3HO (PUKCUDYys SHepreThyecKu
MOII[HO M3/TyYaroIie TOUKU OOBEKTOB (TaK Kak 3TO — TOUKH
leomnaToreHHbIX M3myueHU CMOTPSILETO KakK JIMHUN ero co-
ObITHiT). OTCIOIa — TaKXKe U Ty/Ia XKe;

3. KodicHblil nokpos (B TOM UKCIIe peLienTopbl), YYBCTBYS pa3zpa-
YKeHHUsI Korga oOIM COCTOSIHMEM, KOT/ja JIOKaJbHO, BOCIIPH-
HUMaeT CHUTHAbI 3/IeKTPOMAarHUTHBIX TI0Jied OKPYKarOLIX
Teno, HO GUKCUPYEeTCs BCE B TAKOMH ke T0C/Ie[0BaTe/IbBHOCTU 1
(opwme;

4. Bec mena — Takoe Xe siB/leHUe, KaK U BbILLIeTIepeylCIeHHbIE;

5. [bixaHue — TO Ke camoe.

Vnauve: npumepHo 40% wH(pOpMari — TBEPAbIe N300paskeHus],
ripuMepHO 60% — 370 “BuHerpet” (I1aBaroIue APYT B Apyre u3o0pa-
>KEHWSI). 3HAUUT TO, UTO OBIIO “3arylaHMpPOBaHO” uepe3 GUKCAIUIO pa3-
JMYHBIMA OpraHaMi (PU3MUeCcKOoro Tesa YesoBeKa Kak pa3JpakeHre —
3TO HeprooOMeH BZ0JIb SHEPrOHUTEH ayphl ero Tesa Kak yactv ['eomna-
TOTeHHbIX M3/1yueHuil. 34eck “3arlaHpOBaHO” — aHa/Ior B3alMOCBSI-
3u “MaTeMaTHuUeCcKHi pacuéT — HabmogeHne actpoobsekToB”. TIo3To-
My COH — 3TO 3Heprusi ['eomatoreHHbIX V3myueHud, The Auamna3oH
CTIeKTpa ayphl Teja ueioBeKa HaXOAWTCS B Tpefiesiax Auaria3oHa Criek-
Tpa aypsl miaHetsl, T.e. oT 10 go 100 eguuun B guamnasoHe ot 0 fo
1000 eauHuL] (KaKOW-TO YCIOBHOM CUCTEMBI €IMHHUI).

3Hast 06 MH(POPMATUBHOCTH TOUeK 0OBEKTOB Ha ITaHeTe, a 00BeK-
Tl SIBJISIOTCSL CJIOKHBIMH 00pa30BaHMsMM  pa3HOYZa/lEHHBIX I1pO-
CTPAHCTB M WX BPeMEH, MbI TeTlephb SICHO TIOHMMaeM MeXaHH3M CHa U
6ecro/ie3HOCTh CO3/|aBaTh UTO-TO OTPBIBHOE, W30JMPOBAHHOE OT Bpe-
MeHr Beckoneunoctu. To ecTb CO37aB UCKYCCTBEHHBIH COH, 4UeslOBEK
BCE PABHO — YUaCTHHK PealbHbIX COOBITHH.

036l CcrsyX. CoH HacTymaeT MPYU COBMELLeHMH YacTOThl yuacT-

Ka ['eonatoreHHbIx M3nyyeHuii Cc 4acTOTOM ayphl Tesa uenoBeKa
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(v [aypei] moboro Buza Ha rtaHeTe). [103bI CIISIIUX XapaKTepU3yIOT
CTereHb COBMAZleHrs1 4acToT yyacTka ['eonatoreHHbix 3nyuenuii ¢ ya-
CTOTHBIMHU XapaKTepPUCTUKaMH{ ayphl Tea uenoBeka. Uem Gosibie cre-
TieHb COBMA/IeHUs1 3THX 4acToT, TeM Oojiee cBOGOAHYIO TO3y BO CHE
TIpYHUMaeT YeJIoBeK.

[TepemeltieHne yacTeii Tesla yejloBeKa, KaKk M ero CaMoro BO CHe,
eCTb MpOsIB/ieHHasi B MaTepuaibHOM MHDe peakLusi ayphbl ero Teja Ha
M3MeHeHHe YacTOT pa3/MuHbIX NMOTOKOB ['eonaroreHHbix M3nyuyeHuii B
npotiecce rposiéta 3emnu B [anakTuke (Kakzas cekyHaa — 250 km).
“TIpUATHBIA” COH O3HAYAEeT, UTO YaCTOThI €r0 ayphbl O/IM3KK K YaCTOTaM
Il'eonaroreHHbix W3nyuenuid. “KomiMmapHbeiii” cOH uid “BHe3amnHoe”
MpoOy»K/IeH1e TOBOPAT O TOM, UTO SHEpPreTHKa AaHHOTO yYacTKa Ipo-
J1éTa He COOTBETCTBYET aype TeJla JaHHOrO YesloBeKa B JJaHHbII MOMEHT
BpEMEHHU.

YUéHbIMM yCTaHOBJ/IEHO, YTO COH — 3TO OTBETHAas peakLiusl opra-
HU3Ma Ha BHELUHWe pa3/pakKuTesu [Jis1 TOIOJHeHUs1 sHepruu. Bpoge
OBl 3TV MyHKTBI CX0KU. HO M TOBKO, Tak Kak “OTBeTHast peakiys” —
3TO HeMarepuasbHbIM (3HepreTUUeCcKuil) MUp, a “opraHusm” — 3TO Ma-
TepuasbHbIN MHUD.

To ecTb yuéHble, pacXa)KuBasi TI0 BepXyIlIKe “aficbepra”, BCé paBHO
elé HUKAK He HalJyT JAaXe ero mapaMeTphl, TaK Kak Her3nyeckoe TO
“norpy>kaet” ero (T.e. “aficbepr”) HeMHOro, TO “IoJHUMaeT” ero Haf
MaTepuanbHbIM MUPOM. U B Ka)K[JOM Hay4HOM TIOMCKe TI03TOMY (U3-3a
TeomnaToreHHbIX V31yueHuii) pa3Hble JaHHbIe. A CHOBa UX OyayT mpo-
BepPSITb B HOBOM COCTOSTHUM 3TOM BePXYILKHU “aiicbepra”.

U tak 3710 OyzeT mpo/0/bKaThCs TIOKa Teslo Kak MHCTPYMEHT T03Ha-
HUS He NepeiJiéT B HOBOe SHepreTUUecKoe COCTOSTHUE /11 HOBBIX SHep-
roobmeHoB BeuHoctu. A uMeHHO — peub HAET 0 Tesie UesioBeka By-
Jyuiero.

Teno uenoBeka (Mbl Terlepb 3TO OCO3HAJIN) BBITIONHSET JBMXKEHUS B
MaTepHabHOM MFpPe COTJIaCHO 3HeproobmeHaM ayphl Tejla — TOYKH
TIPOCTPAHCTBA TIJIAHETHI, T[le dHeproobmMeH GopMupyeT COOBITHS Tena
(B yuacTke ero Bpemenu). 310 B 60ipcTBOBaHHH. BO CHe pOMCXOIUT
TO )Ke camoe, HO BO CHe 3HeprooOMeH opMHUpYeT COOBLITHSI aypbl Tesa
yesioBeKa B HeMaTepua/IbHOM IIPOCTPaHCTBe, [I03TOMY BO CHe 4esIoBeK
rorajiaeT B pasHble MecTa SHePreTUYeckoro Mupa, pa3HecéHHbIe BO
BpeMeHU:
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— Mup cHa — 3T0 BeckoHeYHOCTb, B KOTODOH OTpa)karoTcCs

yuacTku BceyieHHO;

— Mup cHa — CTOJIb Ke peasbHOe COCTOSIHKE OBITHSI, KaK ¥ MHUP

AHS;

— Bpemsa Bo cHe — 3T0 He IPOCTO NPOBa/ MeXAY INPOLLIbIM U
OyaylMM JHEM. DKCTIEPUMEHTHI TIOATBEPAUIA BLICOKYIO TOU-
HOCTb M HaJ&XHOCTb OLIEHOK MBbIILIJIEHHsl, OCHOBAHHBIX BO CHe
(Tabnmila XUMUYeCKUX 3/IEMEHTOB, YBHJeHHass MeH/ie/leeBbIM
BO CHe, U T.[I. ¥ T.IL.).

l'eonaTtoreHHsle M3yueHus: HaChILAIOT aypy Teja yesioBeka. CKo-
POCTb HACBIIEHUs] OMpe/iessieTCsl TIOTHOCTBI0 3TUX W3/IydeHWH, 00-
pa3ylolyX aypy Tesa uejioBeKa, U y4aCTKOB SHepreTuueckoro “Oyiib-
OHa”, B KOTOpOM aypa Tena TipeObiBaeT. OTCIOJa: 3HEpPrusi pasHbIX
criekTpoB ['eonaroreHHbIX V3/myueHui, Hackllljasi aypy TeJja CIISILIero,
MaTepyany3yeT yepe3 MO3r CBSI3M BHELIHUX pa3fpakuTeseld C TeroM
yesioBeKa.

IIpumep. YesioBeK BULUT COH:

— “OH »gET 1o Gepery Mopsi, PsiIOM TUIELIYTCS BOJTHBI”.

[anee — MrHoBeHHBIN “Tipoben”, KOTOPBIM [crisAmuii] Kak Obl He
BUJUT, U CJleflytolliasi KAPTHHKa CHa:

— “OH yxe uzét no Boge...”

3Hasi MexaHW3M OII[yIT[eHUH, KOTOPbIA eCTh MHOTOCJIOXKHBINA 00BEM
TyHHEA Cy[IbEbl, MBI CO CTIOKOWCTBHEM OCO3HAéM, UTO SHEPIUsl ayphbl
Tejla Harlo/IHEeHa SHeprueil Touek [pasHbIX] NPOCTPAHCTB IpPU CIIEK-
TpasibHbIX 3HeproobmMeHax (BO BpeMeHH HachIleHHs]). 34ech pa3Hopas3-
MEepHbIe YUaCTKA pa3/UUHBIX COObITHH (B BUJE CIIeH CHa, GoHa €ro
OKpacky, (HopM TpeAMeTOB U MX JeTajel) “OTpakeHbl” Ha CTEHKaX
TynHENA Cyapeel. OHU CUHXPOHHO TIPOSIB/IEHBI B OMpe/ie/IEHHOM MeCTe
y4yacTKa IJIaHeThbl U yyacTKa eé npoJiéTa.

OTH pa3HOpa3MepHble YYaCTKHM Pa3IN4HBIX COObITHI BeckoHeuHo-
CTU CyTb pa3HOL[BETHbIE TeueHUs BpeMEH (3HepreTuueckuii MUp), KOTO-
pble B MaTepHasbHOM MUPe 00pa3yroT BHEIITHMe BU/IEHUS U OLIYILeHUs
B CO3HaHUM uesioBeKa. Co3HamenbHOe — 3TO OJIVH BUJ, CTPYKTYPBbI pe-
nbeda IHepPreTUUecKoro Mupa, a Hecco3HamenbHoe — 3TO APYTOW BUJ
CTPYKTYPBI TOT'O e pesbecda 3HepreTUueckoro Mupa.

U Habop (Kak cpe3) pa3HOLBETHBIX TeUeHH, T.e., B HAIlleM TIprMe-
pe — C/0€B B uX (KaXKAbIM pa3) pa3HOU MOC/ie[j0BaTeIbHOCTH CJI0EHUS
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1 pa3MepHOCTU COCTOUT U3:

— ydYacTKa HampspKeHWs/pa3psvkeHUs B LWIMHZADEe COOBITUH Ha-

el BceneHHOI;

— yuacTKa MpoJiéTa B IfWIMH/Pe cOObITUM Haillel ['ajaKTHKY;

— yuacTKa MpoJiéTa B nunuHgpe codbrtuil CosHia;

— yuacTKa MpoJiéTa B IWIMHJPe COObITHIA TIAHeThI 3eMJIs;

— yuacTKa npoJiéTa “Touku” (T.e. Tesa CIisilero) Ha MOBePXHOCTU

T/IaHEeThI.

CamMoe T/1IaBHOe, UTO COH — 3TO Takasi oopMa MMCUX0GhHU3UUECKOTO
COCTOSIHHSI YesIOBeKa, KOTopasl OTpakaeT AUHaMUKY CLieH pas/MyHbIX
BpeMEH B ero MaTepuaJbHOM BpeMeHH. JTO U eCTb MHOTOMEPHOCTb.
Ona BBIpa)KeHa 3HeproodbMeHamy Bpemenu. lHaue — 3T0 MHOTOC/IOU-
CTasl peaIbHOCTh, MpOHU3bIBatoIast TYHHEJb 2KM3HM yenoBeka. A Kax-
IIbI COH — 3TO BapWalluM YYaCTKOB W3 3TOW CJIOXKHOUM peasibHOCTH,
KOTOpasi 00pa3yeT CTeKTp OKpalllMBaHHs [€T0 SHEPTHH].

[Mpumep. B mMaTemaTHKe eCTh TEOPHUsI HEJMHEMHBIX OTOOpaykeHUH.
C ToMOLIpI0 KOMITBIOTEPHBIX TIPOTPaMM TMOJIYYalOT HW300paXkeHHs
¢pakTanoB. 37ece — u300pakeHUs1 Mepexo/ioB (PpakKTasoB MOMOTYT
YaCTUYHO H3-3a bBecKOoHeuyHOCTH CBsi3el TPOSICHUTL OOBSICHSIEMOeE.
Wtak, oguH 1 TOT e (ppakTasn B pa3Hoii okpacke. OHU Ha/lO>KeHbl JpyT
Ha gpyra. Ho npu pacCMOTpeHUM B OIUH MOMEHT BpeMeHU “BUIUTCA”
Ka>KZbIH B OT/Ie/TbHOCTH (CO CBOUM COOCTBEHHBIM HAabOPOM MEPeX0j0B
[1iBeTOB] B CrIeKTpe OKpallIUBaHMs).

B apyrom (B oT/MuMe OT CHa) OKpallMBaHUM Haxojutcsi bogpcTeo-
BaHue. BogpctBoBanne + CoH — 3T0 (pakranel (Kak pesibedbl
BpeMéH), nH(MOpMaIUs U3 KOTOPBIX MOCTyMaeT B CBOEM OKpace HM3-3a
CIEeKTPAJIbHOCTU ayphl Tesa 4esnoBeka. boapcrBoBanue + COH — 3TO
y4acTOK NpoJiéTa IUIaHeThl, 8 HAa Hell — Teja yesjoBeka. M oTAenuTsb
CoH (c ero cueHamy) TMpPU HAYUYHOM MCCJIE/JOBAHUU U 00BSICHEHWH OT
BoxpcTBoBaHMs (C ero crieHaMy) paBHO OT/e/IeHHI0 BETBUCTOTO CTBOJIA
nepeBa oT ero kKopHeii. [Tostomy CoH ecTb npofo/mpkeHre bogpcreoBa-
Hus, a boapcTBoBaHWe — mpogomkeHne CHa (Kak SHepreTHKa aypbl
Tesia uesoBeka B ['eonaToreHHbIx M3myueHusix).

CnekTpasbHble IOTOKU B 'eonaToreHHbIX M3/1y4eHUsIX BbIPaKarOT
3HeproobMeH BpeMeHH Pa3HOCKOPOCTHBIMH, MPOHH3BIBAOLIUMU JIPYT
Jpyra TONosIoruueckuMy (ppakranbHbIMU perbetamy (B MHOTOMepUH),
r/le paccMaTpyBaeMasi aypa TeJja YC/IOBHOIO Ye/loBeKa eCTb HEOTbeMle-
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Masi 4acThb (ppakTabHbIX SHepromnepexo0B. CioBo ¢ppakman npumeHsi-
eTCsI 37eCh [y abCTPAaKTHOTO TIOHUMAaHUsI MHOTOMEPHOCTH.

P.S. Bcé 3To moKa3aHO B COBpeMeHHOW MaTteMaTHKe. Tak, ¢pak-
TanbHas reomerpus [Ipupossl BelpakeHa TpyJaMu MareMaTvka benya
Man/ienp0poTa, a TOMOJIOTHUeCKUe Tepexo/ibl pa3/IMYHbIX MHOTOMep-
HBIX penbedoB ApYr B Apyra — TpyAaMy MaTematuka Jxopmaxka PpaH-
cuca. — /[lem. /laH.

Tak Kak Bojla — 3TO XXMBOW OopraHu3Mm, [oHa] ecTh yacTb Bpemenu,
BO3[yX — TaKKe, I0UBa — TaKxke, [IBI)KEHUE Tesla — Tak)Ke, BOCIIPHs-
THe — TaKXXe, TO MOJyyaeM TO >ke oObsicHeHue. CoOBbITHS uenoBeKa
€CTh Y3KHI CBETOBOW TYHHe/b BpeMeHH, rjie camMu COOBITHS CyTh CO-
ObITUSI [IPDYTUX TyHHes el BpeMeHW, MHOTOCTOXKHO TepeCeUEHHBIX
Mex7ly coboi. A caMm rporiecc MaTepHaM3aii SHepruy (eé ypoBHHU:
TpeJMeThl BO CHe, IIpeMeThl HasiBY, U T.[|.) IPaKTUUeCKA MacCoBO He-
BBINIOJIHUM (Zi/11 yyacTKa MpoJéra IuvlaHeTbl). A UHIUBUYa/lbHO —
BCTIBILLIEYHO: KaK MO/IHUS BO BpemeHnu. A notom cHoBa TABY BPEMEHU
Ha 3To cyiecTBo (3AKOH COXPAHEHWMSI DHEPTMM — [ijisl CYIIleCTBOBA-
HUS BCeX BUIOB MaTepUH).

[To3TOMY THITHO3 U COH — CYTh OJJHO U TO >Ke sIBJIeHUe, TaK KaK U3-
HavyaJbHO 3TO 3Heprusi BpemeHnu. COH uenioBeKa — MOJKHO CKa3aTb
TUIHO3 ero MecTa B IIprpoge, a uesoBek MoJ TUITHO30M — 3TO ero COH
KakK yyacTHuKa mMecta B IIpupoge, rje NOHATHS 2UNHO3 U COH pacTBOPS-
I0TCS1 [IPU OCMBIC/IEHUH, UTO 3@ Y4aCTOK MeCTHOCTH, KAKOBO COCTOSIHUE
'eonatoreHHbIX M3/1yueHU U UTO 3a TUITHOTH3ED KaK aypa Tejia B TOM
JKe WIHM ApyroM ydactke I'eornaToreHHbIx M3myueHnit (kak cOOBITHI).

Marepuanu3sanys 3Hepruii ['eoraroreHHbIx M3myueHuii — 3T0 U
€CTh COCTOSIHHE TIPOIIeCCOB Ha Halllel TjlaHeTe Kak Opkalmmi yua-
CTOK Ucc/iefloBaHUM. I103TOMy B ThICSUeneTHsIX U CylLLeCcTBOBaa0 TABY
BPEMEHM [1abbl COXpaHWUTh JHEPTUM aypoOOMEHOB /Il UX TIPOJIETA TI0
rajakTHyeCcKOMY MapLIpyTy [B ero Oyaymem yuacTke]. A riocTerneHHOe
HachblllleHWe YPOBHSIMH SHEpPreTHKHU TpOoJsiéTa co3/aBaj0 MyTallMOHHbIE
penibedbl Tesl, yBeTMUMBA/IO U COXPaHS/IO0 KaueCTBO SHEPIUU.

VMeHHO “pa30pBaHHOCTL” B CHOBUEHUSIX U B JJaMbHEUIINX UX CO-
OTBETCTBHUAX B [COObITHsIX] OOAPCTBOBAHUS U €CTh TOT (heHOMEH CHa,
KakK HerpeKpallarolerocsi HeproobMeHa C pa3HbIMH TOUKaMH IpO-
CTpaHCTBa /IS HacblllleHus: cBoero BpemeHu, rfie Be3je eCTb UMEHHO
TeCHeHIIas 3aBUCUMOCTb BCEX OT KaXK/IOTO U T[le YacTh Yero-yimbo ecTh
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Liesioe Aipyroro. MIMeHHO OT c/10Ba mecHoma.

B 3TOM ¥ ecTb NMpPUHIMI MHOTOMEPHOCTH. Te0 MHOTrOMepHOro
T'ymiBepa — Kak Obl pa3bpocaHo B pa3Hble TOUKHU Pa3HBIX M0 TIOTHO-
CTH TeJl, HO CBSI3aHO “HUTAMU’. JlOMyCTHM, 3aBTpa OH MOLLIEBeIUI CBO-
el Horol, U pasHble TOUKW U MOBEPXHOCTH PasHbIX TeJ Cpa3y >Ke BbI-
TIOJTHU/IA CBOU HeOOXOJUMBbIe AeHCTBYS (B OJJUH MOMEHT BPEMEHH):

— JIMCT ymaJl C BeTOUKU B OJHOM MecCTe;

— ochlMnanack Ky4ka recka B BOZly B Jpyrom;

— JierJia TeHb 00J1aKa Ha 3eMJTI0 B TPEThEM;

— I[OBepHyJia [ITULia FOJIOBY B YETBEPTOM;

— U3MeHWI L{BeT KaKoN-TO BUJ, pacTeHUsl, )KUBOTHOT'O, HACEKOMO-

ro, brocyiiectsa [B riToM MecTe].

W 3TO OmsiTh )Ke MHOTOC/IOXHbIE AeWCTBUSI KaXK[O0ro M3 Tepeunc-
JieHHbIX. HO OH Kak MHOTOMEepHOe CYIeCTBO MOXXeT MOLLIEeBeJUTh HO-
roil ¥ B pa3HbIX OTpe3KaxX BpeMeHU CBOeil MHOTOMEePHOCTH:

— jmct ynarn ... B 1900 roay;

— ochInanack Kyuka ... B 1200 rogy;

— Jleryia TeHb ob1aKa Ha 3emsio ... B 1600 rogy;

— TOBepHyJa ITHULa roJoBy ... B 1400 roay;

— W3MeHWI IIBeT KaKoW-To BUA buocyiiectsa ... B 1700 roxy;

HO 3TO BCé — [eIMHBIN] yuacTOK BpemeHM, B KOTODOM CBOSI SHEpro-
CBf13b Pa3HbIX BPEMEH O/JHOrO IIPOCTPAHCTBa.

BriBog. CHOBa BepHEMCS K aype Teja uyesloBeKa, I/ie fuaras3oH eé
CreKTpa — KJII0Y K 3aMKy [cofep>kaHusi CHOB]. Bo cHe uesioBeK BUUT
KapTUHBI pa3HbIX BpPeMEH (COOTBETCTBEHHO AMaria3oHy CIeKTpa ero
aypel), HO B CTPOTOM TIOC/e[OBATe/IbBHOCTH COOBITHH, KOTOPHIE Mate-
PUATU3YIOTCS JIUIIb YYaCTKOM B YacTHUUHBIX (CO C/IabbIM MHTEPECOM)
3alIOMMHAIOIIUXCST WIM LIeJIMKOM B CHOBUJEHUSIX KaK IPOSIBJEHUSIX
3Tol [MHOTrOC/I0)KHOM ] MaTepranv3alyu.
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Bci Bo BPEMEHU ECTh KOPM

B CE BO BPEMEHM ECTb KOPM. Ka)k7i0e ecTb KOpM AJist APYTOro, TO,
JIpyroe — 11 Tpetbero U T.A. [Ipumep. CosHije MorsomaeT CBO-
ell aypoM rajakTUuecKye MOTOKU HEPTyH, repepabaThiBaeT UX CBOUM
MaTepua/JbHbIM TeJI0M U Ieper3iyyaeT B OKpYy’Karolllee SHepreTuue-
CKOe TIPOCTPaHCTBO B BUjle ['esivonaToreHHbiX M3nydyeHuii. Aypa Tesa
CosHila TipezicTaBisieT coO0M pa3HOLBETHBIM K/TyOOK, COTKAHHBIA U3
0eCKOHEUHBIX YHEProHUTeH, TPOXOAIINX uepe3 BceneHHyI0 U yxozs-
X B becKkoHeYyHOCTb. DHEPrOHUTh — 3TO aHa/lor TOUKW B TpEXmep-
HOM npocTpaHcTBe. HUThIO eé fenaeT pasBépThiBaHUe BO BpeMeHH, KO-
TOpOe SIB/ISIeTCSI CJIOUCTBIM B CUMY (DPaKTaJbHOCTU €r0 CTPYKTYPhl —
Bcé cogepyxutcs Bo Bcém u Beé coctout us Beero.

Aypa Tena CosHIla MepenvBaeTcs pasHbIMM LIBeTaMH, MYy/IbCUPYS
3HeproobMeHaMHM C OKPYKAalOL[UM JHEPreTUYeCKUM TPOCTPAaHCTBOM
pUTMaMH, OTpeJestOIMUACS B COOTBETCTBUUA C 3AKOHOM COXPAHE-
HUs DHEPTMU. ['eHepasbHbIN 1iBeT (1{BeTHOCTh) ['esvonatoreHHbix W3-
JIydeHHUH orpefie/isieTCsl LIBeTHOCTBIO CeKTopa Haulel ['ajakTuky, yepes
KOTOp&IH mposietaeT CostHile ¢ miaHeTamu. [Tpu npubmmxkenun CosHIa
K TpaHulle, pasfesisitolleil ceKTopa, NMPOUCXOAUT “TiepeKpallvBaHue”
ero ayphbl. B HacTosIee BpeMsi MIMEHHO 3TOT MPOLIeCC ¥ TPOUCXOUT. B
TePMHHAX aCTPOJIOTHH 3TO OTPaKEHO Kak repexof u3 3pbel Prib B 3py
Bopones.

3eMJ/11 — 4acTb eIMHOTO >XUBOro opraHr3Ma CoJHila. BeiHyKzeH-
HO TIOTJIoIast aypoil CBOero Tesa OKpysKarolljie SHepreTuyeckue roTo-
ku (TemomnaToreHHble V3mydenust), oHa TiepepabaThIBaeT uX U [3aTem]
TepersayvyaeT B OKpyKarolllee SHepreTUuecKoe MpOCTPaHCTBO. YrkeB-
CKWi{, HA OCHOBE OTPOMHOTO (DaKTHUeCKOro MaTepuaia O B3auMOCBSI3U
“YenoBek — 3emsis — CouHile”, nokasas, uto CosHeyHas cucteMa —
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eZIMHBIN opraHusM, 3emiisi — OZIMH U3 ero OpraHoB, a Ye/ioBeK — OJfHa
W3 K/IeTOK 3TOr0 OpraHa, T.e. HeOThem/eMasi uaCTb eJUHOTO >KUBOTO
opranusma ComnHua. Bce nponeccel, npoucxopasimue Ha ComHLe, Mpo-
SIBJIIIOTCSI HA ero COCTaBJIIOLIMX — OpraHax M KijeTkax. Bcs >kusHb
JIrofieil CTporo NMoAuMHeHa COTHeYHO-3eMHBIM PUTMaM.

YesioBeK — 4YacTh €JUHOTO >KUBOTO OpraHv3Ma 3eM/au. Aypa Tesa
yesioBeKa MOIJIOLIAeT SHEePrui0 OKPY)KAaIolero reonaToreHHOro Ipo-
CTpaHCTBa (B HEPTeTUYECKOM MUPE), CTIeKTPa/IbHbIN COCTaB KOTOPOTO
H3MEHSIeTCS] B YCKOPSIIOLEMCSl TeMIle B COOTBETCTBUM C U3MEHEHUSIMU
rajakTUuecKoro ¥ COJHEYHOIO 3HepreTHUYecKoro MpOCTPAaHCTBa, Mpo-
sIBJIEHHBIMU (MaTepyaIM30BaHHBIMY) Ha I7IaHeTe. Aypa Tesa uesoBeka
CK/Ia/IbIBaeTCsl U3 ayp KaXKAOM W3 ero yacTeil, U3 ayp KaK[oW U3 ero
k/ieToK. COOTBETCTBEHHO, U3/TyueHUe ayphbl Tesa ueoBeKa, MUTaroLei-
cs (IPOTMTHIBAIOIIENCS) M3MYyUeHUsIMU ayp ADPYTUX Te/l W SIBJIeHUH,
TaKKe M3MeHseTCsl B YCKOPSIOLIeMCSl TeMIle COIJIaCHO M3MeHEeHHUsIM
OKpY>Karolero 3HepreTHYeCcKoro NpoCTpaHCTBa.

Teso yenoBeka ecTb MaTepuany3oBaHHas (opMa ero Co3HaHUS —
OIpefieJIEHHOI0 YaCTOTHOTO Juara3oHa ero SHepreTHUecKoro Tesa
(aypbl). [Jpyrumu MaTepUasM30BaHHBIMU Auarna3oHamu ['eoraTtoreH-
HbIX W31yueHuii IBASIOTCS KUBOTHBIE, [lepeBbsi, MUHepasbl U T.J. Kax-
Jias TlaHeTHasi cpeja (BO3ZyLlUHAasi, BOAHAas, MUHEpaabl U T.J.) TaKxke
eCTb MaTepua/IM30BaHHOe COCTOsSIHME eé COOTBETCTBYIOILIEIO YaCTOTHO-
ro fuarasoHa 'eonaroreHHsIx V3myueHui.

Bubparu aypbl Tena uesioBeKa (CO3HaHMe uejioBeKa) MpUHazJle-
>KaT K BBICIIEMY [Mara3oHy BUOparuii aypel Tesia TUlaHeThl. YenoBeue-
CKOe TeJI0 — 3TO TPaHCIOPTHOEe CPeZICTBO /ISl ero CO3HaHUS UesioBeKa
(ero ayiM), KOTOpOe IyTellecTByeT B MaTepUa/lbHOM MUpe, “OfieB-
IIMCch” B MaTepuasnbHOe Teso. [lynbcanys cO3HaHUS TPOSIBIISAETCH Kak
paboTa Mo3ra, KOTOpBIi BMeCTe C TeJOM MPOW3BOJUT OMpe/ie/iéHHbIe
JIeNCTBYS, TI03BOJISIOLIME OCO3HABaTh OKPY)KAKOLLUI MUD, T.e. BOCIIPU-
HUMAaTh €ro OpraHaM{ YYBCTB (3peHUs], C/yXa, OOOHSHUS, OCS3aHUS,
BKYyCa).

Uro takoe mMo3r? 3710 Teno B Tese. CornacHo 3AKOHY COXPAHEHVSA
OHEPI'MM, TeJIo, UMelolllee TPaHULIBI CBOell ¢opMbl, BCerja ecTb BMe-
cTwmlle Apyrux Tesl. Korja ocHOBHOe Teslo pa3pyliaeTcsi, OCHOBHBIMU
CTaHOBSITCS HAXOZSILMeCs B HEM TeJa.

Mo3r — 3T0 KJeTOYHas Macca, BBITMOJHSAOLIAS BbIHY)KEHHbIN
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cbop mHbOpMaUuH /7151 JabHEHIIero PyKOBOACTBA TeJIOM Ha IJTaHeTe.
Mosr mosydaeT MHGOPMALIMIO CHadyasaa yepe3 Tes0: MPOUCXOJUT BUO-
paryst KOYKHOTO TIOKPOBA Kak e0uH020 oamuuka uHgopmayuu. ViMeHHO
€/IUHOTO, TIOTOMY UTO Ye/I0BeUeCKOe Teso, KaK U Apyrue Ouosoruue-
CKWe Tesa, TIpe/iCTaB/sieT co00l KOJIOHUI0 MUKPOOOB, a MUKPOO — 3TO
YyacTOTh! Juara3oHa BpemMeHu CosHIa (JuarnasoHa ['esvonaToreHHbIX
W3nyuenuit), MaTepyanu30BaHHbIX B jUara3oHe 4acTOT BpeMeHU 3eM-
JI B MUKPOTeJIo (Mukpob = muxpo B).

Wtak, MUKpOO — 3TO MaTepHaM30BaHHas COJIHEUHAsl CYI[HOCTb, U
CO3HaHWE MHUKpODA CYIIEeCTBEHHO OT/IMYAETCSl OT CO3HAHWS uesioBeKa.
Kaxzaplii MUKpOO “3HaeT” CBOIO 3ajauy U 3aJauyu JPYrux MHUKpPOOOB,
TaK Kak Kakzas siueiika (OT[esbHbIN MUKpoopranusm) ®pakrana “Mu-
Kpo0” co3HaéT cBoé EAMHCTBO C ADYTHUMH sSUefiKaMH B OTJIMUMeE OT Ye-
JIOBEKa, KOTOPHIM BOCTIpMHUMaeT ce0si KaK OTAeNbHYI0 JINUHOCTB.
OTebHYIO OT APYTHX JiFo/iel 1 BooOLe oT Bcero Mupa, B TOM UHC/IE,
W OT IJIaHeThl, KJIeTKOW KOTOpOU OH sBisieTcs. YenoBeuecTBO — 3TO
®pakTan, 1 KKl ero ¢pparMeHT — 3TO UesioBeK.

[peBo “UesioBeuecTBO” 6bIHyHCOEHHO TIpOpACTaeT U3 IJIAHETHBIX
cpefi, TaM TJe [0 HeJaBHero BpeMeHU TaK KOM(OPTHO UyBCTBOBaIU
cebs1 pa3nuuHble OMOJOTHUECKHe BUABI, M Oy/eT TMpOZA0/KaTh pPacTd
CHayasia B COJTHEUHBIX, a 3aTeéM B raJlaKTUIeCKUX cpefiax. BbiHycOeHHO
rotomy, uro ®pakran “YesoBeuecTBO” €CTh HEOThEM/IEMbIN (parMeHT
®pakrana “BceneHHas”, KoTopasi, KaK U BCsIKasi MaTepuaibHasi CTPYK-
Typa, TIOJUUHSIETCS PUTMaM “BJIOX — BBIJOX”, TAe KaXKAbIM “BAOX” —
CoKatue BpeMeHU BceneHHOM, a Kakapid “BbII0X” — €ro pacllupeHue.
PaciivipeHre BpeMeHH O3HauaeT Mamepuaiu3ayuro, a ckatue BpeMeH!
— Oemamepuanu3ayuto. Kaxkzasi BcesieHHasi eCTh MaTepHaIM30BaHHAs
(opMa CHeKTpOLIBETHBIX TeueHW BpeMEH eé auaria3oHa [dacrtor].
ViMeHHO Kaoicdasi, IOTOMY UTO (ppakTaq — 3TO MHOKECTBO BO MHOXKe-
cTBe. JTO O3HauaeT, yro Ppakran “BceneHHass” — 3TO MHOXeCTBO
siueek (OT[e/bHBIX BCE/IEHHBIX), KaXK/asi U3 KOTOPBIX B SHEPTeTUUeCKOM
MHpe ecTb CXOXJeHUe ceMU LiBeToB (BpeMéH). Putmbl “zpixanus Bce-
JIEHHOW” MHOTOKPATHO TepeoTPaKaloTCs B [pUTMax] rajakTvK, 3BE3,
T/1aHeT, puTMax OMOJIOTHUeCKUX BUJOB, B TOM uuciie, mogeid. Kaxgoe
OTpa’keHWe eCTh BOCTIPOU3Be/ileHre CTPYKTypol (pparmMeHToM (pakTa-
Jla, KOTOPBIN Takke ecTh (ppakTan) B CBOEM Jvaria3oHe yaCTOT PUTMOB
CTPYKTYDBI, (pparMeHTOM KOTOPOU OHa SB/SIETCS.
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[MTpumep. Teso yenoBeka, paBHO KaK U KaXX[jblii ero (hparmMeHT, ecTb
cBépHyTas Bcenennas. Ha Tesne uenoBeka, Kak M Ha KaXA0oM ero ¢par-
MeHTe, OTpa)keHa Bcs BcesieHHast co BceMH rajlakTMKamH, 3Bé3/aMuy,
IJlaHeTaMy, KoMeTamMu M T.4. UesoBeK CO3/aéT /MIIb HUYTOXKHYHO
[IOI0 BCEro, U3 Uero OH COCTOUT. DHepreTHuecKUidl MUD 3aKpbIT s
CO3HaHMsI COBPEMEHHOI'O UejIoBeKa, U MelIalT eMy “YBUeTb HeBUU-
Moe” M “yC/IBIIaTh HeC/IBIINMOoe” ero coOCTBeHHbIe MbICH. YesmoBek
He CJIBIIINT MBIC/H APYTHX JIIOAeN U MPounx obuTaTesiel aaHeTkl, T.e.
Ha COBPEMEHHOM 3JTarie He CrocobeH 0OIaThCs TeenaTHuecky, 3a
HEMHOTMMH HCK/TFoueHUssMU. [Ipyrve 6MoBUIbI (pacTeHuUs], >KUBOTHEIE,
MHKPOOPTaHU3MbI) OOLIAIOTCS MEXKAy COOOM TesernaTuueckyd U 0CO3Ha-
10T CBOE eIMHCTBO. DTO YCJIOBHE 3AKPbIMOCMU UejloBeKa ecTh YCA0BUe
[AHHOTO yJacTKa NposéTa riaHeThl B ['anakTuke.

Co3HaHue Ye/iOBeKa eCTh BepXHUM YaCTOTHBIM Auana3oH ['eomnaTto-
reHHBIX V3nyueHuid, T.e. Haubosiee OIM3KMI 10 YaCTOTaM K HU3IIEMY
YaCTOTHBIM Auana3oHy ['envonatoreHHbIX W3nyueHuii. Temepb BCIO-
MHHM, YTO MUKPOOBI, CJIO)KHO OpPraHW30BaHHOM KOJIOHVEH KOTOPBIX SIB-
JISIeTCsT yesioBeyecKoe TeJso, CyTh MaTepuaan3oBaHHbIe (opMbl ['esno-
naToreHHbIX M3myuennii. MUKpOOHBIN MUD BUIUT, CJTBIIINT, UYBCTBYET
yepe3 CBOE Teso. Yem ciiokHee MHUKpOOHOe oOpa3zoBaHue (KJIeTOUHast
Macca), TeM CJIO)KHEee BH/bI BBITYK/IOCTeH U BMA/UH Ha Tejie OHUOJIOrH-
YecKoro BUJa, U TeM CJIOJKHee ero 3ajjauv — 3a/jaud yepBsi, 3MeH, NTHU-
1ibl, YesI0BeKa.

®pasy o0 TOM, UTO “YesiOBEK CO3/laH U3 Tpaxa 3eMHOro”, ciaefyeT
MOHMMaTh OyKBajbHO. [lefCTBUTENBHO, Teno ue/loBeKa COCTOMT B
OCHOBHOM M3 TeX 3JIEMEHTOB, KOTOpble COZIePKaTCsl B BEPXHUX CJIOSIX
3eMHO TTOBEPXHOCTH (TI0UBa). A 3TO U eCTh Mpax (0CTaHKU) pacTeHUH,
>KUBOTHBIX, JIFOZIEH.

HoBoe CosHLje co37acT HOBbIE YCAOBUSI Ha I1aHeTe, U CBOMCTBA
Tesia yenoBeka byaymiero 6yzayt wHeiMU. Ho f/st TOro uTOOBI He Tipe-
pBajiach HUTH, CBsI3bIBaroIas IIporioe ¢ Byaymum, HeobxoaumMo oco-
3HATh Te CBSI3U, KOTOPbIe MOT/IU ObI TIOC/TYKUTH OMIOPOU [/IsT CO3HAHUS
yesioBeKa, XKUBYLLErO Ha CThIKe JBYX KOCMHUYECKHX 3M0X. JTU CBSI3U
MOJKHO HarJisiiHee BCero IpOC/efWThb, paccMaTpuBas MareprasbHOe
TesI0 yesoBeKa KakK CTPYKTYpY, COCTOSIYIO U3 pa3/IMUHBIX I1JIaHETHBIX
cpefi — rasa, BoJbl, TBEPJOI0 BelllecTBa. JTO COJIHEUHbIH CBET KaXKYI0
YCJIOBHYIO CEKYH/ly OCBelllaeT aTMOC(epy M/aHeThl. A cama aTMoc(epa
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— 3TO TpejBIAYIINH, 10 3TOM CeKyH/bl, MHO)KECTBEHHBIN 00BEM ce-
KYH/] KaK Oecurc/ieHHble BapHallii CHHTe3a CBeTa — Ta3bl, KUJKOCTH,
PacTUTENBHOCTh... B 3Ty yC/I0OBHYIO CeKyHJYy MPOUCXOAWUT OJHOMO-
MEeHTHBbIM BHWJ, BapualMii CUHTe3a cCBeTa (ra3a, >KUJKOCTH, pacTH-
TEeJIbHOCTH. ..), T.e. IPOUCXOAUT eXKeCceKyH/Hasi MaTepyaau3alys Bceil
T7IaHeTbl B “COJIHEYHBIX JaJOHSIX” BMeCTe CO BCEM eé COfepKMMbIM
(oburarensamu).

Teno uesoBeKa eCTb MHOXKECTBO pa3pO3HEHHBIX ()parMeHTOB Uy-
JKUX COOBITUM, KOTOPBIMU SIBJISIFOTCST CBET, T'a3, XKUAKOCTb, PACTHUTEIh-
HBIN W )KUBOTHBIN MUD, /TI01, MUHEPa/ibl. POPMBI €ro COOLITHUH — 3TO
notpebsieHre cpejl, coLpanbHble CBsi3u U p. CO/THEUHBIN CBeT exece-
KYH/JJHO HacblIlljaeT BCe CpeAbl: rasbl, XUJKOCTH, MUHepaIbHbIM, pacTh-
TeJIbHBIN M KUBOTHBIM MHpP. Marepranu3alysi COJTHEUHOTO cBeTa obpa-
3yeT CJI0M Ta30B, KOTOPBIe TIOZ BO3JeMCTBIEM CBeTa 00pa3yloT pa3Hble
XUMUYeCcKue coefliHeHus. Bo3nyx — 3To cMech pas/iWyHbIX rasos. B
pazHoe BpeMsi MPOTOPLIMK MeX/y Pa3/IMuHbIMU ra3amMu [B Bo3ayxe] Obi-
BalOT pa3/IMUHbIMU B 3aBUCHMOCTH OT COCTOSIHMS Pa3/IMYHBIX rajakTh-
YeCcKUX cpe[j, IposieTaeMbIx IlaHeTol BMecTe ¢ CosHLeM B ['anakTuke
€0 cKOpoCTh0 250 KM/CeK 1o crivpaneobpa3HOMy MaplipyTy.

ConHeuHBIN CBeT eCTh pe3ynbrar TpaHcdopmarmu CosHIleM pas-
HOIJIOTHBIX ranakTUYeCKUX Cpefi, SHEPrornoTOKU KOTOPBIX MOTJ/IOLAr0T-
csl U, 3aTeM, Tieper3yuaroTcs aypout Tesia CosiHIja. A caMu rajakTuue-
CKHe CpeZibl OTpe/iesIstoTCs SHepreTUKOM yyacTka npoJiéta Hareit I'a-
JIAKTVKY B Pa3HOIVIOTHBIX Me)KrajakTMUecKux cpejax, u T.4. OTcroga
SICHO BUZIHO, UTO YCJIOBUSI )KU3HU Ue/IOBeKa Ha IJIaHeTe, B TOM UMC/le U
CBOICTBa CaMOro 4e/0BEUECKOrO Tesa, OIpeJessioTCs YC/I0BUSIMU
nposéTta njaaHeTsl B 'anakTvke. Mbl He MO)XeM U3MEHUThb [BI)KEHUE
CoJHIja, HO MOYKEM OCO3HATh MPOUCXO/SIIee U MPUCTOCOOUTHCS K BO3-
HUKaIOLUM HOBBIM YC/IOBUSIM Ha IUIaHeTe.

WTak, uesioBeyecKoe Te0 eCTb CUHTe3 MHOTMX IUIaHeTHBIX Cpef,
COCTOSIHME KOTOPBIX OIpejesisieTCsl SHepreTUKOM Mpo/éTa IM/aHeThl B
lanakTuke. Bcé Ha maHeTe, OT COCTOSIHUSI aTMOCQephl [0 TeXHUUe-
CKMX pPa3paboToK, eCTb pe3ysbTaT MOC/e[OBaTebHOTO CHUHTE3a, /e
orpe/ie/ISIOLMM SIBJ/ISIeTCS] COCTOSIHUE SHEPreTHKHY rajlakTUUecKuX cpe,.
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ITPOAYKTBI IOTPEB/IEHUSA

O PFAHM3M YEJIOBEKA COCTOUT U3 CIIEKTPa/JbHBIX 30H, rfe Oosee
CUNBHBIN (SIPKUIA) LIBET OrpefiesiéH COOTBETCTBYIOL[UM CO3BE3/IH -
eM (PaBeHCTBO C aCTPOJIOTMUECKUMH pacyéTaMH, Tak Kak OCHOBa, 6asa
acTpoJIOTMM — 3TO aCTPOHOMHYeCKHe u3MepeHus BO BpemeHu ormpe-
[leJIEHHOIO y4yacTKa MpocTpaHCTBa). Kakapblil IPOAYKT COCTOUT Takxke
13 MHOTOCTIeKTpa/bHbIX 30H. Bosia B criekTpasibHOM 30He 3emitu (peka,
03epo, obsaka, M T.[.) IMEeT CBOM 30HOBBIE YUaCTKHM BO3[eHCTBUS Ha
CrieKTpasbHble BU/bl paCTUTE/ILHOCTH U M0YBbI, )KUBOTHOTO MUpa U ye-
JioBeuecTBa. HasioykeHue CrieKTpabHBIX (JAaCTOTHBIX) 30H KaXK/I0HM 6HO-
CUCTeMbl B XMMHUYECKUX peakLyax (A1 “nepeBapvBaHUs” MPOAYKTOB
noTpebsieHUs)) TIPUBOJWUT K 0Opa30BaHUIO B CTPOTO OMNpeAernéHHOM
CrieKTpasibHOM yuacTke (Bo BpemeHH) HOBOro BUJa — CIIEKTPOCHUCTeE-
MBI — KOTOpasi, B CBOIO ouepefib, OyJeT MpOAYyKTOM MOTpedieHus [jist
JPYTHX BUJIOB CIIEKTPOCUCTEM.

[TocTosiHHas “Wrpa” CreKTPOB B UX I[BETOBOM UaCTOTe — OCHOBHOE
YCJ/IOBUE BBITNIOJIHEHUS T10C/1e/]0BaTe/lbHOCTU B CIleKTpocucTeMax (T.e.
YCJIOBUE WX Pa3BUTHS).

[Tpumep. T'opog (3emsisi, To/3eMHbIe U HaJ[3eMHBbIE COOPYXKEeHHs,
PacTUTE/IbHOCTb, )KUBOTHBIM MUD 1 Ue/ioBeK):

1. 3emis1 — 3TO MHOTOCIIEKTPOBOUM 00BEM IepeceuéHHBIX CI0EB
L{BETOBBIX YaCTOT, I/le TIpY MOsIBJIeHWH HOBOTO BHJA CIEKTPO-
cucTeMbl (Kak MorajjaHue B KucesieoOpasHyro >XUIKOCTD Tepe-
JIMBAFOLLEHCsT PO30BOH XKHUAKOCTH) 00pa3yeTcst yuacToOK, pe3Ko
Opocaromuiics B r71a3a, U MOCTeTIeHHO CMEIHBAeTCs C OOLM
thoHoM (00BEM M3TyUeHVs TIepBOHAYATBHBIN);

2. CoopyxxeHus (1ofj3eMHble U HaJj3eMHbIE) — COCTOSAT U3 Marte-
puasnoB (MeTasi, 6eTOH U ip. CTPOUTE/TbHbIE MaTepPUasbl):
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2.1. MeTtannsl (M71aBU/IbHBIE TIeUn: pyja + rassl + t°);
2.2. Pyna kak xumudeckre o0pa3oBaHus (IJIUTENBHO TIepeMe-
myBatoiuecs). Jobbiua pygbl — HU3B/IEUEHHE “XUMUUECKOMH
cpezbl” U3 0OIIero C/iost XUMHUUECKOTO B3aUMO/IeCTBUS:
2.2.1. MexaHUuecKue U3MeHeHUs;
2.2.2. XuMH4ecKoe U3MeHeHHe (HOBasi cpejia).
2.3. T'a3wl kak xuMudeckre obpa3zoBanust (OBICTPO TiepeMely-
BatoLuecsi). [Ipou3BoJCTBO ra30B COCTOUT U3:
2.3.1. XumMuueckoe usMeHeHHe 00héMa MX UCXOAHBLIX KOM-
TIOHEHT;
2.3.2. X¥MHUecKoe U3MeHeHWe BHOBL 00pa3yIOIIUXCA KOM-
TIOHEHT;
2.4. t° 0603HaUaeT XUMHUUECKYIO PEaKIIUI0 TOPeHUsT KaK ompe-
JleNIEHHYI0 YacToTy (T/IaBHOe TIepeMellBaHue);
3. PacturensHOCTh (+ GaKTe€pHH, HACEKOMBIE, ITPeCMBIKAIOII[HECS
U T.1.).

ITpumep. [TnaHeTapHast 06/71aCTh, COCTOSAINIAS M3 KPYITHO-“6/I0UHBIX”
CTIEeKTPAIbHBIX 00pa30BaHUM, HAXOJUTCS TIO/ BAUSHUEM CUTbHEHIIIEro
CrieKTpa 3BE3[HBIX CEeKTOPOB. [Ipy mepuoguueckoM BXOXKIEeHWUHU (TIpU
BpaIlleHUH TJTaHeThI BOKPYT CBOei OCH) B HOBBIM [CTIEKTPa/bHBIN] yya-
CTOK BJMSIHUSL 3B€3[l, OHA IIOCTOSIHHO M3MeHseT 4YacTOTy CIIeKTpO-
CcOCTaBa eé COCTaBJISIIOLIWX, TAe “OXpaHy” HOPMaJbHO [eHCTBYIOIIUX
CIeKTpaJIbHBIX 00pa30BaHUIA HECYT:

— “uBasi Boja” BceneHHol (3Heprus);

— “ocTpoBa” BcesieHHO# (3BE3/HBIE acCOL[MALUN);

— “méprBas BoZia” BceneHHoit (UépHbIe IbIPHI);

— “obnaka” BceneHHOU (TyMaHHOCTH).

Hanuune Takoro pasHooGpasusi B3aUMOEHCTBUS CO37aéT 6O/iaro-
TIpUSTHBIe (pU3UYeCcKre yCIO0BUS JJIs1 Pa3BUTHS OIpeZie/IéHHBIX SHEpro-
CHCTeM, HarpuMep, 6HoIOrMYecKol XU3HHU Ha 3emie.

3aluTHbIe CJIOW [/ BBDKMBAHUST HaXOJSATCS MO/, [HerpepbiBHBIM]
CTIeKTPaJbHBIM KOHTPOJIEM: OTCHO/]Ja — MIHOBeHHasi CpabaThiBaeMOCThb
CUTHasa “OracHOCTb” TIpU MareiiieM (COBCeM He3HAaUUTeTbHOM, TIPU
CpaBHEHUM) TMOSIBJIEHUM “HaTPSDPKEHHOCTU” OT HasOXKeHUsl APYroro
CTIeKTpa BUSHUS — CKOJIb3siilell 00BEMHOM /leHTo0Opas3Hol 0b6/1acTr
BpeMeHu Apyroro mpoCTPaHCTBA, “TIOXKUPAIOIIEro” 00BEM “uyKoro”
criekTpa. IlorpaHuuHble 06/1aCTV MPUHMMAIOT CITEKTP “dykaka” M OH
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BO3BpalllaeT MX Ha UCXOJHYIO “TOUKY KOOpAUHAT’ B IIOMCKax HOBOIO
“obpekTa”. XOTs 3TO “TiepeKpalliiBaHye” CTaHEeT MOTOM BOJTHOM, Wy -
el K LeHTpalbHbIM 00/1aCTsSIM, BBIHYX/asi UX BEPHYThb el MoTpauyeH-
HYIO Ha 3alllUTy SHepruto.

“OHepromnotpebsieHre — HEProoT/jaua” — BOT OCHOBHOE YC/IOBUE
BCEro B TIPOCTpaHCTBe Bpemenu fiyis nepeaun nHGopMoOMeHa IH00bIX
BUJIOB SHEPrOCUCTEM C TIOC/eYyHoLeii CUCTeMOM MX BbDKMBaHUS (T.e.
npoo/pKkeHust JK13Hu).

VIMeHHO 37ieCh, B PaCTUTEBHOM MUpe, oueHb nozpobHo ITpupoja
pacckasbiBaeT He ymerolleMy (B OCHOBHOM Macce) BUZETh U CJIbIIIATh
YesIoBeKy 0 criocobe TiepeZiauu B MOKOJIEHUSIX TADMOHUUHOM CesTeKIy-
OHHOM MaTpHLbl BUJOM3MeHeHUH, COXpaHsolliel rpoljecc “IHeprorio-
TpebneHne — 3HeprooT/ava”. BMmelraTebCTBO UesioBeKa B pacTUTE/Tb-
HBIM MUp, Omaroziapsi PA3PEIIEHMIO BPEMEHUM Ha [1eSITETbHOCTh MO3TO-
BLIX CHCTeM uYeJiOBeKa, CHayasa (BpoJe Obl) He B/MsieT HAa pacTeHUS,
Tak Kak OO (OoH He HapyLIajcs B MeJbUalllivX Mepexofax Criek-
TpasibHbIX 0bsacTeli. Ho moboe pacTeHHe CTAalMIOHAPHO C TIPUBS3KOMN K
HeMy Bcex (hOpM >KM3HH, U MHOTO/IMKOe CTaljiOHapHOe POACTBO B Ma-
JelilleM BU/IOU3MEHEHUM HeCET Cpa3y >Ke MTHOBEHHOe H3MeHeHHUe B
TIOKOJIEHUSIX BCeX €ro POJICTBEHHBIX BHUJOB obuTaresneidi U ux ¢opma-
L1, C yUETOM XMMHUUeCKOro HanaHca rous (Kak Mx cpef motTpeb/eHus
U oTAaun). banaHc “pacmeHue — JcugomHoe” HapylllaeTcs [/s1 Co3/ja-
HUSI HOBOTO BHJA KUBOTHBIX (M IOTOM pacTeHuil), rae ¢bopma HOBOro
BH/IA 33/jaHa B yyacTKe CIIMpa/JbHOTO MaplipyTa IuiaHeTsl. ViIMeHHO 3Ta
CrieKTpasibHas “oxpaHa” CO3[aéT yC/I0BUS BUJOM3MEHEHHs.

TpymHOCTL BoCTpusiTUS WH(GOPMALMM 00 yUaCTHH CIeKTPaTbHBIX
CHCTEM BbIpa)XeHa B 000COOJIEHHMM YelOBeKa B MO3TOBBIX CHUCTEMAX.
OTcrofia OTHOLLIEHUE K paCTUTeIbHOMY MUPY C pa3BUTHEM TeXHHUYECKO-
ro (TMraHTCKOrO) B/IMSIHMSL HAa MO3TOBYIO CHCTeMYy: “TIpUpOfia — MO3T
— TeXHUKa — MO3T — TeXHMKa — MO3T — TeXHuKa — ...”, T.e. Mpo-
LilecC paspylleHusi IPUPOJAHON MO3TOBOM CHUCTeMbl B CO3[AaHUU TE€XHU-
yeckoro mo3ra. Ho mporjecc IIpupoda crivipaneobpa3seH.

VIMeHHO MO3TOMY Ye/IOBEYECTBO IPUILLIO K MOCTEIIEHHOW cUcTeMe
r7100a/IbHOTO YHUUTO>KEHHUsSI CBOET0 MPOCTPAHCTBA Kak yc/ioBre Bpeme-
HU: 3Heprys, NOCTYyNUBIIasg Ha 3eMJI0 /11 pa3BUTHUS SHEPIOCUCTEM, He
Bo3BpaulaeTcs B Kocmoc, T.e. ¢ pasBUTHEM MO3IOBBIX CHCTeM 3eMJs
IpeBpaTU/Iach B “UépHyIO AbIpy” .
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A B cucTeMax, rie eCTh TOJBKO SHepronoTpe0bssiroiias cpeja, 06-
pa3yeTcsi BCEé Bo3pacTarolllee HaTshKeHWe pacTIrMBarollerocs MaTepua-
ja BceneHHOW — “XXuBOH BOJBI” (SHEPTHM), a TO HaTsbKeHHWe (op-
MHUpyeT obsiacTi “MEpTBOM BOALI” BceeHHOH, T.e. OTCYTCTBUE CTOKa
sHepruu. [TpoMCXOANT YCKOPSIFOLMIACS TpoLecC yroTpebneHus “Ku-
BOUM Bogbl” (OellleHasi TOHKAa OMACHEHIINX BUOB BOODYXKEHUs), TOe
MIHOBEHHO HauWHaeTCs TIPOLiece TosiBeHUs: “MEPTBOM BOAbI™:

1. PagunoakTvBHBIN Bo3pacTatoiiuii GoH (UepHOOLLIE);

2. TosiBneHne 6GaKTEpHUOJIOTHUECKUX U XMUMHUUYECKHX pa3pylilaro-
LUXCS] CUCTEM;

3. PaspylieHue camMMX MO3TOBBIX CHUCTEM 107, B/IMSIHUEM Bblllle-
Ha3BaHHOTO.

Bopopocny, TpaBa, KyCTapHUKH, JieC — BCE CTAHOBUTCS “MEDPTBOMU
BoZiol”, TipeoOpa3oBbIBatolliell u3nydyeHde CoJHIIA U 3BE3AHBIX acCo-
uuanuii (“ocTpoBoB” BcesieHHOM) B 3HEpryio0 UEpHBIX JbIp. [danee He
TpebyeTcsi pacCCMOTPeHUsI >KUBOTHOT'O MHpa — 3TOT IPOLIeCC JJIsi HEro
ewjé 6osee TparmyeH.

BeiBoi. MO3roBble CHUCTEMBI, 00pa30BbIBasi Ha 3eMyle TPOCTPaH-
CTBa MOTpeOJIeHUsT SHEPTUH, He CMOTJ/IA BBIJIEPXKATh TsDKEJeUIINX [IIst
HUX KOMOWHAIWH CHEeKTPalbHOTO “CMENIUBaHMS”, K KOTOPbIM CITOKOM-
HO Tipucriocobunace 6uocdepa 3emiid, UTO OOBSICHSIET BCE YCKOPSIHO-
LIYIOCS Y BO3pAacCTarollyH arpecCHi0 MO3TOBBIX CHUCTEM Ilepef UX T'U-
6erbto.

[Tenepsb] To/TbKO OWH BOTPOC OyJeT MYUUTh BCEX: BeZb BhIIIe ObI-
JI0 cKaszaHo, uto B IIpyposie MpoucxXofuT MoCTyNaTeasHoe (pasHoe Mo
aMIUTUTY/Ie) uepeioBaHHe “pa3BUTHS — THOeMN — pa3BUTHS” OUOCHC-
TEM, a, MOXET ObITh, U U€/IOBEK, MOTUOHYB, IPEBPAaTUTCS B HOBOEe OHO-
cocTosiHue?

OTBeT COZlep)KUTCS B TEKCTe, U CTIOKOWHOe, TIOPOM € OTK/Ia/bIBaH! -
€M 3TOro MaTepuasa B CTOPOHY, BHUMaTe/JbHOe BOCIpUsTHe (Kak Bepa
B UCTHHY) TTOMO’KET HAMTH KpaTKoe (KOHLEHTPUPOBAaHHOE) O0BsICHEHHEe
(U3MUECKOTO CMBIC/IA CJIOBOCOUETAHUS “‘cnekmpdaibHble obaacmu
3Hepzocucmem”, T/ie U OyZIeT UETKO BUJIEH 00JIUK OyyIIiero uejoBeye-
CTBa, €ro COLMa/bHOE TOBeJieHre Bo BpeMeHu OyAyIIMX MPOCTPAHCTB
ero obuTaHUs.

3MEHEHUE ©®W3UOJIOTAW TEJA W MBICJEN /HO/ieil OT W3MeHEH-
HBIX TIPO/IYKTOB MOTped/IeHysl.
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Teno yesnoBeka COCTOUT U3 SHepPreTHyeckux 3oH. Kaxaas KieTka
TeJla MoJTyyaeT ¥ OTAAET SHeprut0. Pa3muHblie Mo 00bEMy U TJIOTHOCTU
00beMHeHUsT KJIETOK COCTABJISIFOT OPraHbl, CKeJieT, COCYZbl, MBIIILIBI,
KOXY ¥ T.J. OCHOBHBIM B JIesiTeJIbHOCTH UesioBeKa SIBJISIETCST er0 MO3T.
JTo — 3HeproobbeJHeHHe K/IETOK, 00/afaromux (QyHKIMAMU HH-
(hopMalLMOHHOTO 0OMeHa MeXXIy BHEIIHeH HH(H)OPMAalLMOHHOHN cpeoi 1
BHyTpeHHel. V3MeHeHte COLMABHBLIX YCJIOBUIM BEAET K Uepe[OBaHUIO
“BHeIHSS Cpefia — BHYTPEHHsIS Cpefila — BHeIHss cpefa — ...70.

[TpoAyKTEI TUTAHUS CO3JAIOT B OpraHMW3Me YCJIOBUsI [Jisi OIIpe-
JeJIEHHBIX (U3M0JIOTMYECKUX U MBIC/IUTE/IBHBIX TI0C/Ie/I0BaTeIEHOCTEH.
PaboTel (pU3HO/IOTOB MO CTaTUCTHUKE COLMAJIBbHBIX YCJIOBUHM Pa3BUTHS
HaceJieHUs TIOKA3bIBAIOT OTPOMHEMIee BUAHUE B OIpPeAeIEHHBIX
paiioHax Tex MPOAYKTOB TIUTAHUs, e OHU 00pabaThIBalOTCS U TIOTPeD-
JSIOTCST HaceseHWeM. B3aumooTtHoienust (“nobpo — 3/10”, penurus,
TEXHUKA, CeMbsl, OOI[HOCTh) B OpraHu3Me J000ro HalMOHAIBLHOTO
CJ10sI HacesIeH!sI 3aBUCST OT IIPOAYKTOB IIUTaHMUSI.

VIMeHHO cMellleHHe HalMOHAIBHOCTeH (Kak JIF0ObIX BHOB OHUOCH-
cTeM: 0abouku, MTHUIILI, 3Bepu) Ge3 T00anbHOrO M3MeHeHUs (u3no-
JIOTUM TIPEXXHUX BHUOB CO3JAET HEMOBTOPHUMOCTH KDPAaCOTHI UejioBeue-
CKOTO BHZIa, HO TaKXe TpeOyeT OCTOPOKHOTO TIOBe/IEHUsI U yUaCTHs TI0
OTHOIIEHUIO K HOBOMY BHAIY POJKJAroIerocst 001ecTBa, KOTOpOe HeCET
B TPEKHIOI HALIMOHAIBHYIO CTPYKTYPY CBOW CTeKTpajbHBIA HalWo-
HaJIbHBIN KOJIOPUT, JIOTIOJHSIFOLVMI OOILU SHEePrOCIeKTP BOCTIPUSATUS
(TOBOpAT: 3TH KapTHHBI, BEIlM YHEPreTUUECKH HArOJHAT AYIIY BOC-
TIPYHUMAIOIIETO MX). JTO Ha3bIBAeTCS HALMOHATBHBEIM OOraTCTBOM —

vHave, “307I0TBIM CedYeHWeM” HaI[UOHATBHOU KY/JIbTYphbl — €6 CITeK-
TPOM 3HeprornotpedieHus /st SHEPrOOTJAUH.
Yenopek — 310 (B oOIreli colaabHOM Macce) 3aMKHyTOe TIpo-

CTPaHCTBO, T/l YCIOBHEM 3aMKHYTOCTH sIBJisieTcst 060cobieHre Mo3ro-
BOI CHUCTeMbI OT B/MSIHUSI COLMA/IbHBIX (DaKTOPOB B3aUMOZeMCTBUi
ITpupogpst.

[TpupoaHble CHIBI GUOCKCTEM 3eM/IM TECHO CBSI3aHbI JPYT C JIPY-
roM, U Majelilliee yBeJiMueHHe OJHUX CKa3bIBaeTCs Ha Pa3BUTHU JpY-
rux. OTcrofia: TIPUPO0OXpPaHHbIe CUbI B pa3MuHBIX OHocpesax
TOCTOSTHHO KOHTPOJIUPYIOT aMIUIUTYAY Pa3BUTHS 3eMHOT0 Ovomwupa.
M30/1MpoBaHHOCTE HaceseHUsl Ue/l0BeYeCKOro BUAA TIPUBOAUT K KECT-
KOM pa3spymmTe/sHON crcteme aucbanaHca B IIpupoge, rie BHeUemno-
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BeUeCKre CBSI3U TOCTENeHHO 00pa3yroT MEDPTBYIO 30HY /s Pa3BUTHS
MO3TOBOM CUCTEMBI Ue/IOBeKa, TPUBO/Is BCE Yaille ero (UeioBeKa) K aM-
TUTUTYJHOM arpecCUBHOCTU C YBeJWUMBAIOIIENCs 4acTOTOW BO3[eit-
CTBUSL.

Ecmu Mo3roBble cUCTeMBI uejioBeKa C YUETOM BbIIIECKA3aHHOTO
TIpUBeYyT K KOJUIATICy CO3HaHUs, TOTAA KaKAbIi (arpecCUBHBIN) Yesio-
BEK CTAaHOBHUTCSI PaBHBIM IO SHEPTOCOCTOSIHUIO OBICTPOBpAIIAIOIIeHCs
3Be3fle, OTKyZa CBeT (T[e CBeT — [YIIeBHOCTb, A0OpOTa W T.A.) yxKe
YCKOPSIIOIIle YMEHbIIIaeTCss M, 00pa3HO TOBOPsl, Ue/IOBEK CTAHOBUTCS
“uépHol Apipoi” (TpecTymHUKOM, uyzoBuiiem). Obpa3oBaHue obia-
CTell “U4épHBIX ABIP” BeJIET K 001|eCTBEHHOMY HAIpPsDKEHHIO B COLA/Tb-
HOM TIPOCTpPaHCTBe Jtofiel (3BE3N).

Bapbupys aHajioramy COLMA/IBHBIX CHUCTEM, BUIVM, UTO 8OUHA —
3TO U eCTh C’KaTHe MPOCTPAaHCTBa BceleHHOW B OZHOM eé 00sacTH, U
Mup — 3TO pacilipeHHe MPOCTpaHCTBa BceneHHOM B Apyroii eé 06-
nacti. VIMEHHO TYMaHHOCTH — 3TO cjief] (apXWB) COCTOSIHUSI 3BE3[
(mopeti).

Uepe3 oOpa3Hble pa3MBILUIEHHS TIPUXOUM K OOBSICHEHHIO depec-
CUBHOCMU B COLIMANbHOMN Cpejie MO3TOBBIX CUCTEM:

ATPECCHMBHOCTb SIBJISIETCSI 00si3aTellbHBIM YCTIOBHEM [JIST H3Me-
HEeHUsI TIPOCTPAHCTBEHHOTO Pa3BUTUSI CIIEKTPAlbHBIX JHEPro-
CHCTeM, He [arliuMM “3aCThITh” TPOCTPaHCTBY BO BpemeHu.
[NocTerneHHo paspacTaroliyecs YC/IOBUsl “pasMsiryeHus’” CIiek-
TPaJbHBIX JHEPrOCUCTEM B TPOCTPAHCTBE TIPUBOJASAT K TIJIO-
HanpHO-MacmTabHOMY BHZLy arpeCCHBHOCTH, KOTOpast Kak Obl
HaKaIIMBaeTCsl 10/ KOPKOW MHPHBIX DeIIeHHM CIOPHBIX BO-
TIPOCOB.

EnuHCTBeHHBIM 1 OCHOBHEIM B IIpupose siBisieTcs hakTop rnepeBo-
pauMBaHus MOMOCOB. VIMEHHO OH (3TOT (akTop) CTabUIM3UpyeT B MPO-
cTpaHCcTBe BpemeHU yC/0BUS arpeCCUBHOCTH B UX aMILIUTYAax. OTO —
M/IaHEeTHOe COCTOSIHWE, 3TO U COCTOSIHME 3Be3Jibl, 5TO U COCTOSIHUE B
[3Bé3HBIX] cHCTeMaxX W acCcOLMaUsAX, U B CaMOM TJI00aJbHOM IIpO-
CTpaHCTBe BpemeHH, T/ie CU/IbI CKaTUsI CO3/AI0T YCJIOBUSI pPa3peXKeHMUs,
¥ HaobopoT. VI B TOM MpOCTPAHCTBE, T TPOUCXOJUT TOCTENEHHO
YCKOpsItoIIleecsi CkaTue, ucuesaeT IMOHsITHe BpemeHu, HO KOTZa CHUIIbI
OKaTus JOoHAYT A0 MakCMMyMa, TO IPOUCXOUT “BbICTpen” (CpaBHEHUe
C TIPY>XMHOM) B MIHOBEHHO DacCLIMPSIIOIIEMCSl MPOCTPAHCTBE [0 €ro
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paspeléHHoro o6béma paciupenusi. U Tak 3Ta yacrora [repeBopaun-
BaHWUsI TIOJTFOCOB] BO BCEM U Be3/le HasbiBaeTcst JKu3Hb Beero (B pesmuru-
sx nrofeit — bor).

PaccMaTpuBasi MHOTOC/IO>KHOCTD UepeJyIOIIUXCsl B3aUMOCBsI3eii Ha
C/leIVIOLUX NIpUMepax — nueHuya (3/1akoBasi Ky/abTypa, pUBe3éHHast
13 AMepUKH), Kapmogenb (TUI0J0Bast Ky/IbTypa, MpUBe3EéHHas U3 AMe-
DYIKH) — ¥ MHOTO€ /Ipyroe, BUUM Pa3BUTHe TeXHIMUeCKOTo MepeocHa-
II[eHUs B CEJIbCKOM XO3HCTBe C U3MEHEeHHEeM MEIIIeHUs TIOTpebuTess
JUTs yCTPOHCTBA MeXaHHU3Ma TOJIeBbIX PaboT M criocOO0B epepaboTKH
ypoyKasl.

Boreaive B 0CHOBY NUIIU X/1e0 (M3/e/ve U3 TMIIeHULBI) U KapTo-
(esb [HAaCTO/MBKO] Kpernko 3aKpenmw/ivch B CO3HAHMM YeslOBeKa C Ha-
CTPOMKOW ero OpraHoB MNulljeBapeHUsl (XMMHUEeCKON CHCTeMOM opra-
HHU3Ma), UTO Jiake Ipy HeOOJIBIIOM yyacTKe BpeMeHr OTCYTCTBUSI 3THX
TIPOJIYKTOB TPOUCXOMAT TCHXWUeCKre W XUMHYeCKHe H3MeHeHUsl B
MO3rOBOM JlesiTe/TbHOCTH UesioBeKa.

BnusiHMe yCTaHOBJIEHHOrO paljdOHAa IPOAYKTOB IUTaHUS B Ji/H-
TeJIBHOM Tepro/ie BpemeHM (M3 TIOKO/IeHUsI B TTOKOJIEHHe), Ha3bIBaro-
IIIeTOCsT HAYUOHAABHOU KyxHell, SIBJISIETCS TOPAOCTBI0 HALWH, T.e. TICH-
XOXUMHYECKHe COCTaBJISIONIVE B3aUMOZEHCTBUS OOBSCHSIIOT TIPUPOLY
[BnusiHUsA] C1abOMPOTEKAIOIINX CIIEKTPAIbHBIX 00pa3oBaHUil Ha MOBe-
JleHre ue/ioBeKa WM Ha ero criocob (CUCTeMy) MBIIIIEHHSI.

[Tpumep. PefakTripoBaHue 0011ieli Macchl MHQOPMAIJMOHHOTO Mare-
pHasia XOpOLIO BOCIIPUHUMAeMOT0 TeKCTa eCTb CHCTeMa HaKJla/[bIBaHHs
(yTém mozbopa) CreKTpanbHBIX 00/1acTell B TeKCTe. DTH 00/1acTy pas-
JVYHBI TI0 TOHAMBHOCTU (Iyis1 OOIero uvcjia BOCTIPUHUMAIOIINX —
MBICJIUTE/IbHBIE TIPOLIeCCh) B MOJCO3HATELHOM COCTOSIHUM MO3TOBOU
cucTeMsl [pefakTopal.

BkycHasi mMilja, chefjeHHasi 4ell0oBeKOM, CO3[aéT TOMbKO OJHY
HAarpaB/IeHHOCTh B MBIC/IUTE/BHBIX MPOLleccax orpeZenéHHOro Bpeme-
HH TIPH YCJIOBWH, UTO COCTaB 3TOM MUY OB HalioHaseH (T.e. CIieK-
TpPaJIbHO TO/I00paH MO YC/IOBHE ‘“SHEPrornoTpeb/eHre — SHEeprooT-
paua”). Ecau ke BKYCHBIM ObLJIO TOJBKO [UTO-TO] HarloMMHAroIee
TPaAULMOHHOE WM CO37alolllee HOBOEe OIIyljeHHe IPeKpacHOro, TO
CO37aéTcsl TIPeATIoChlKa /iy obpa3oBaHUst 00/1aCTH arpecCHBHOCTH.
Ipeonocbiika sBAsieTCs TOXKe 00J1aCThI0, TOJIBKO C TIOUTH eJie-efie BU[ -
HBIMM M3MEHEHHBIMU TOHaMH ObiBIero criektpa. Ha Heé 6GrocucTeMsl
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He yCIIeBalOT OTBETUThH CUTHAJIOM TPEBOTH M3-3a e€ HaualbHOW CTavH,
TaK Kak CMeKTPbl OMOCHCTeM elljé He W3MEeHEHBI, a caMa 3eMJ/Isi — 3TO
CHUCTEMa, OrpaKAaroliasi OMOCHCTeMBI OT TPSIMOTO BIWSHUSI KOCMUYe-
CKUX Cpefl, XOTs, 10 BbIllleyKa3aHHbIM yCIOBHUSM, OHOCHCTeMBI 3eMIn
CTIEKTPAJIbHO CBSI3aHBI CO CTEKTPa/TbHBIMU 00/1acTAMU [posieTaeMbIX |
3BE3/JHBIX CEKTOPOB.

Bo3Bparasick K HOBBIM BUJAM BKYCHBIX MMUIIEBBIX MOTPeO/IsieMbIX
MPOJIYKTOB, BUIVM TIOCTelleHHOe W3MeHeHHe WHTEePecOB I0 OTHOIIe-
HUIO K HayaJbHOMY COPHUEHTHPOBAHHOMY HAllpaBI€HHI0 MBIIIIEHUS,
T.e. UeJIoBeK UTO-TO (BAPYT!) peliun u3MeH!Tb, YTO-TO A00aBUTH WIH
B0OOIIIe OTOPOCUTH M3 W3HAYALHO TIPUHSTOTO TeKCTa. VIMEHHO BIHs-
HHe XUMHUYECKUX MPOLIeCCOB B CIIEKTPAIbHOM MPOCTPAHCTBE BCEX B3aH-
MOCBSI3aHHBIX CUCTEM CO37aéT YC/IOBUe H3MeHsSIeMOCTH (arpecCHMBHO-
CTH) B UX JiMaria3oHe 4acTorT.

BHUMaTe/TbHOEe aHA/M3UPOBaHHe STUX IIPOLIeCCOB, COBEPIIEHHO He-
3aMeTHBIX /i1 W30/MPOBaHHLIX (B 0OIIed paccmaTpuBaeMoit macce)
MO3TOBBIX CHCTeM, OOBSCHSIET TIOC/Ie[0BaTelIbHOCTh BCEX COOBITUH
BpemeHu faHHOTO mpocTpaHcTBa (Haiuel BcesieHHO#) U 3aluilaeT OT
JKeJIaHWsI TIOB/IMSITh Ha M3MeHeHHe I10C/Ie/loBaTeNIbHOCTH coObITHI Bpe-
MeHH /1715 KOJUIATICUPYIOIIero CO3HAHKS.
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W3 YEro COCTOUT KATACTPO®A?

M3 YEFO COCTOUT KATACTPO®A? [IpobGnema KatacTpodbl MMeeT
TPU COCTaB/ISIIOLLKE:
1. Ortkyza nipuiia Katactpoga?
2. Yem oHa obpa3oBaHa?
3. Kak nipejckasaTh KaTactpody?
Bce kaTtactpodbl 00pa3oBaHbl coomgemcmeueM Kak “TIPUTsDKe-
HUeM” Pa3/MYHBIX Te/ B OZHO COOBITHE, T.e. YC/108UeM pe30HaHca. A
“yyacTHUKHU” — 3TO (PparMeHTHI YC/IOBHMSI Pe30HaHCA B pa3HeCEHHBIX
BpeMeHax. Hecoomgemcmeuss — 3TO “CWIbI OTTaJKUBaHUs”, Te ¢par-
MEeHTBI, KOTOpble 00pa3ylOT YCJIOBUSI COXPaHEHHUsl Tel B MeCTe Kara-
ctpodrl. Ecnu nosnHoe Hecoomeemcmeue, To KaTacTpoda He MPOUCXO-
muT. Ecnmu coomeemcmeue, TO TPOMCXOAUT KatacTpoda € yuacTheM
9TUX Tesl. KaKaplii 1eHh — 3TO MHOXXECTBO COOTBETCTBHM U HECOOT-
BETCTBUH, pa3HeCEHHBIX BO BpeMeHax. OHU 00pa3yIoT IeHb KakK HOBYIO
MHOTOCJIOXKHYIO LIBETHYIO CTPYKTYpY. Kaxkzoe Tesio ecTb cbopka opra-
HUYECKHX W HeOpraHUu4uecKHx TeJsl, COCTOSAILMX U3 YacTHLl, KOTOpble CO-
IJIacoBaHbI JPYyr C Apyrom, obpasys yerocmHocmb. HecooTBeTcTBHe
KaKoro-mmbo o6béMa 4acTHl] — 3TO W3MeHeHHe 00béMa Kak COOTBET-
CTBUsL. Y CJIOBHBIN IpUMep:
— JleHp — YCJIOBHO CaM M Tesia B HEM OKpalleHbl B IjBeTa. Ha-
MIPUMED, /IeHb KPaCHOTO L[BETa, aBTOMOOU/IN — CHHEr0 U 3eJié-
HOT'O L|BeTOB (HECOOTBETCTBUE JHIO);

— Bopgurenu — >KENTOTO ¥ OpaH>KeBOTO LIBETOB (HECOOTBETCTBUE
[THIO Y aBTOMOOWMIIAM);

— MecCTHOCTE COCTOUT M3 BCeX CEMU LIBETOB CITeKTPa;

— Ilpu npoe3ae aBTomMoOmMIIEH TI0 MECTHOCTY TIEPUOANYECKHU TTPO-
WUCXOJUT CMellMBaHUe (CHMHTe3) 3THUX L[BETOB KakK IICUXOJIOTH-
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YyeCKoe M3MeHeHHe COCTOAHUA BO,Z[HTeJ'Ieﬁ;

— MaimHa — 3TO COCTOSIHHE [UHAMUYECKUX TPOLIECCOB eé Co-

TpsiraeMbIX JieTajiel, y3/0B, rie BCe eTaau 1[BeTHhIe, a UX CO-
TIpSITaeMOCTh eCTh CUHTe3 LIBeTOB;

— [opora — 3T0 cocTosiHMe cpefbl, 00yCI0B/IEHHOe perbedoM

MECTHOCTHU U PaCTUTEIbHOCTHIO.

TaiiHbl TpefcKa3aHUsl KaTacTpod HAaxOAATCS B TOJOBE CaMoOro

CTIPAIIUBAIOIIETO:

— CHOBI/ILLEHI/IH MOATBEPX/1aK0T, UTO, €C/IM B CO3HAHHHK 4Ye/I0OBeKa

HaXOAWTCS MHpOpMaLus 0 OyAyIieM, TO IPOUCXOUT e€ pa3Bu-
THe B 9TOM yesioBeke. Ho oHa pasnuuHa B K&KJ,0M YesloBeKe I10
BpeMeHH TIPOsIB/IeHUS;

— B GoppcTBOBaHMHM ue/IOBEK COBepIIaeT COOBITHS, B KOTOPBIX

Pa3pO3HEHHO HAXO/ATCSl HEU3BECTHbIE eMy (pparmMeHThl Oyay-
el uHpopmaii. OOBIYHO MOMEHT Pa3pO3HEHHOT0 BOCIIPHSI-
THsI He OCO3HAH YeJI0BeKOM. 37ieCh npedeapumesibHoOll cO0pKol
(Tipeficka3aHueM) SIB/ISIETCS TO, UTO UeIOBEK TOBOPHT O TPSAY-
11eM cOObITHH, HO COOpKa /17151 KaXK0T0 CBOS;

— Tloatomy mist TOrO, UTOOBI Mpe/ICKa3aTh Kakoe-TO COObITHeE, Ha-

[I0 3HATb CBOUW COOBITHS, T.e. HAZIO 3HATB, SIBJISIELILCS JTA THI CaM
YUaCTHUKOM COOBITHSI, KOTOPOE COOMpPAeIThCs Mpe/ICKa3aTh.

MHorue coObITUS HaM N3BeCTHbI, HO He BOCIIpMHHUMaeMbl. M MBI ux

BBITIO/THAEM aBTOMAaTHUUYeCKH (HpI/ICECTb Ha CTy/1 U T,ZL)

OUYEMY IIPOUCXOJUT ABAPUA? [IpuMep aBapuM Ha TpaHCIIOpTe
— aBTOMOOW/IbHAsT aBapusl. 3Hasl LBETHOCTb COOBITHI MarepH-

A/IbHBIX TEJ, MOXKHO JIETKO OOBSCHUTH 3KCTPEMAsIbHBIE CUTYyallud Ha
Joporax:
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1. Tlo Tpacce B cTOpoHY ropoja Muutca “BosnbB0”, a HaBCTpeuy

3TOMY aBTOMOOWJIIO He CTIella efleT JPYyroi aBToMobOusb. Kax-
Jloe TeJlo WX siB/ieHUe eCTb MHOXKeCTBO (PparMeHTOB JPYTUX
SIBJIEHU} WK TeJl U3 Pa3HBIX BPEMEH, T.e. TIPe/ICTaB/sieT co0ot
MHO>XeCTBO BO MHO>KECTBe IepeceKaroluxcs (B KaxAoh yc-
JIOBHOM TOUKe) [[BETHBIX TeUeHU BPEMEH;

2. OTcrofia — IBEeTHOCTb fAHA (KakK SIBJIeHHs]) COCTOMT U3 (hoHa

My/LCUPYIOLIUX CEeMU L[BETHBIX OOBEMHBIX pesbedoB. Pac-
CcMaTpUBaTh 3TU pefbedbl uepe3 MpU3My TEOPHUH — 3TO TO XKe
camoe, YTO CIleliameMy B MarasuH “cpefiHeMy” TMOKyTMaTesto
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paccKasbiBaTh TEXHOJIOTUIO U3TOTOBJIEHUS CTEPXKHS B LLIapPUKO-
BOM pyuKe, HACOCa B CTUPAJLHOM MallliHe, 3IeKTPOHHBIX TI1aT
B TesieBu3ope. [lo3ToMy, M3-3a upe3BbIUANMHOUN CI0XHOCTH
00BSICHEHHSI, JOCTATOYHO CKA3aTh, UTO OHU CYLIECTBYIOT;

3. Ux (0O0BEMHBIX LiBeTOpe/be(OB) BIUSHUE BbIPAXKEHO Pa3po3-
HEHHON [WHAMHUKOW MaTepuasibHbIX Tel. MTak, cyliecTByet
I[[BETHOCTH JHS. JTO — MeAijIeHHO U ObICTpo OypJisiitiye 1IBeTO-
MOTOKU. 3Hasl, UTO Ka>KJ0e TeJI0 — 3TO BPeMeHHOe MHO>KECTBO
LIBETOTIOTOKOB, TOBOPUM, UTO U “TeJI0” MAalllWHbI €CTh LIBETHAs
MO3arKa, ¥ TeJl0 uejioBeKa — I[BeTHasl Mo3auka U T.J. UrTak,
110CCe, J1ec, BO3/YILIHas AbIMKA OT COJIHEYHbIX Jayuelt (Kak Au-
HaMHWKa) — 3TO pa3HOLIBETHOE MHOXKEeCTBO IL[BETOINIOTOKOB
SHepruu, Kotopbie GOpMUDPYIOT pesibed MaTepuasbHOTO MUpa.
I'eHepasbHEIN LIBET JHS JUKTYeT AUHAMUKY TeX YYaCTKOB LiBe-
TOTIOTOKOB, KOTOPBIE B BH/je MaTepUa/IbHBIX Tel (CBeT, BO3AYX,
BOJIa, PACTUTEJIBHOCTD U T.[I.) 00pa3yr0T MaTepuasbHoe COObI-
THe (COOBITH);

4. MepjieHHO TOM3yIIUe TEMHO-LIBeTHbIe penbedbl (ceMH LiBe-
TOB) MPOHU3BIBAOTCS JPOXKALIUMU KOHTPACTHO-LIBETHBIMU OT-
pocTkamu (ceMd LIBETOB) Ha (POHe MacTeSbHBIX BOJOMA/OB.
3T0 — OJMH U3 CIIOCOOOB YC/IOBHOTO M300paykeHMsT KapTUHBI
SHepreTUYeCcKOro MHUpa;

5. Tpubmmkatompiecss Apyr K Apyry aBTOMOOWIN HEOTBPATHMO
UAYT K KaTacTpode, Tak KaK COOBITUS KaXKZOTr0 BOAWUTE/IS Ha-
ChIIeHbl MHOXKeCTBEHHBIMU MeJIbKAOLIUMU U OTBJ/IeKAIOLUMU
IpyT OT Apyra (parMeHTamu Apyrux coObituii. Tena BoauTe-
Jiel obpa3oBaHbl CXOXKel 1[BeTHOCThIO. KaTactpoda — aro-
(heo3 HapacTaroIIel Moc/e[0BaTe/IbHOM COOPKU CXOXKHX I[BET-
HOCTel BojuTe/Nel, aBTOMOOW/Iel, JOPOTH, PaCTHUTEIbHOCTH Y
JIopory, MOMeHTa BpeMeHH. Tesia BoAuUTes e U MallliH CTaHO-
BSITCSI UaCThI0 MecTa KaTacTpogbl B MOMEHT eé CBepIIeHHsI.

IIpumep — aBapun camonétoB. [TapaflokCOM SIBJISIeTCSI CTeKaHHe
(hparMeHTOB M3 pasHbIX BPeMEH Oydyweeo, 0OpasyroIux MPUUUHY Ka-
TacTpodbl, ¥ CTeKaHUe ()parMeHTOB U3 pasHBIX BPeMEH npouLio20 Kak
crieficTBUe (OKOHUaHHe) KatacTpodbl. 371ech TMOHOe COOBITHE Kara-
cTpodel 06pa3yeTcs U3 BEIOOPOUHBIX COYETAHUH, I/le YaCTH TIPUUUHBI U
CJTeICTBUSI OTHOBPEMEHHO CYIIIECTBYIOT B MPOLUIOM U B OyaAyiieM, HO
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coOuparoTcs B KaTacTpody B orpe/ie/IEHHBII MOMEHT BpeMeHH:

1. HavanbHuK ockopbusi yOopimily, KoTtopas IIOTOM, B pac-
CTPOMCTBe TIPOXO0/isi TI0 I0POXKKe Beylllel K B3METHOM ToJioCe,
paccelnana Mycop U3 BeJpa;

2. MexaHuK, criellla, MOATOHS MeXaHWUUYecKUd y3esl camoséTa
oz pabounii pexxum;

3. CbIH 3aM. Haua/JbHUKA CW/IBHO HAIWJICS U MOJAPAJICS C CHIHOM
CecTphbl AUCIIeTYEepa;

4. HauvanbHUK, OCKOpPOUBIIME yOOpILULly, B CepALax MHYJI ABePh
BBIX0/Ia C JIECCTHUYHOM K/IeTKU B CBOEM IOZbE3/eE;

5. XypHamict, uaymuii Ha Oecefly C 3aM. HayajbHHKA, TO[-
CKOJb3HYJ/CSl Ha 0Ope3Ke KapTo(eslnHbI, BbIMABIIEH U3 Befipa
y6opuuLpL;

6. MexaHuuecKdil y3es, HaxoOZsCb B HarpsyKEHHOM COCTOSIHUM,
“riepefa” CBOE HaMpsDKeHUE 3JIEKTPOHHOMY OJIOKy, a TOT —
CUCTeMe BIIPbICKA.

Cucmema 2omoga k pazeumuto kamacmpobl. Janee — ciefyroT:

7. OTka3 fBUTaTesis B MOJETe, MafieHUe CaMoJIETa U rubesib BCex
NaCCKUPOB U IKUTIAKA;

8. HakasaHvie HEBMHOBHBIX.

Ho 3pech fepeBo pa3sBUTHs KaTacTpod paccMOTPEHO 000OIIEHHO.
['maBHOe — 4TOOBI ceMsl yrano Ha OsarozaTHyro mouBy. Korza oHo
NIpOpacTéT B KYCTHK, TO CKOPOCTb npopacranus ot 0 y “rioBepxHocTH”
mo 1 mMeTpa BBICOTHI OyJeT B THICSUM pa3 ObICTpee, YeM POCT CEMSH B
“TiouBe”, a POCT B [IePeBO — B MWITMOHKI pa3 ObICTpee pocTa KyCTHKa.
Tak BBITJIIAUT pOCT JepeBa KartacTtpod. Ero BeTBUCTOCTb eCThb Takke
LIBETHOCTh (MacTelb — KOHTPaCT — TEMHOCTh). ['71aBHoe — 3TO
TIOMHUTB, YTO KaTacTpodbl COZep>KaTcsi BO Bcex (hparMeHTax BCeX Terl
kak Ilpownoro, Tak u Bygymero, Tak kak Hacrosijee — 370 MrHOBeH-
HOe CeueHHe 3THX COCTOsIHWM. VIMeHHO MposiB/ieHUe MacTeJbHOCTH He
obpa3yeT repexofia B KOHTPacTHOCTb, @ €€ — B TEMHOCTb, TZe I10C-
JielHee eCTb MPOCTO pPa3/0oXKeHHe U MCUe3HOBeHHe OJHOTO Tejla BO MHO-
JKeCTBEHHOCTb APYruX TeJsl, TOJbKO CKOPOCTb 3TOrO IpoLecca y BCeX
pasHas M3-3a L|BeTHOCTH.

Huumo He ucuezaem @ HUKyOda u HUUMO He NOsG/semcs HUOMKyoa.
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APXWUTEKTYPA

1—‘ EONATOTI'EHHBIE VI3/TYUEHUA IUIAHETHIL. [1nanera 3eMis BMecTe C
CosIHEeUHOU cUCTeMOI JIeTUT B TajlakKTUYecKOM CIIeKTpajbHOM
MIPOCTPaHCTBe, Ilepecekas BenuuecTBeHHelne Cektopa BpemeHnwu.
CriekTpasibHble TarakTHueckue IPOCTPAHCTBA, Hachllasi SHeprocdepy
COJIHEYHOIO NPOCTPAHCTBA, U3MEHSIOT ero M3jly4yeHre yepe3 BHYTPEeH-
HIOIO cTpyKTypy CoJHIa, a OHO HacklaeT ['eonarorenHsle M3nyueHus
T1aHeThl, 06pa3syomye MHOrOCepHYI0 cpefly — aypy IulaHeThl. Bpe-
Ms1 TIposiéTa B ['ajlakTHKe — BpeMsi COOBITHI Ha 3eMiie, T/le O/lHa Ce-
KyHza paBHa 250 KM mepecekaeMbIX Pa3HOHAMPSDKEHHBIX U Pa3HOYII-
JIOTHEHHBIX CeKTpa/bHbIX rajJakKTUUeCKuX TeueHUl. To ecTb B KaXKI0M
pa3HOM OTpe3Ke IYTH pa3Hble YIIOTHEHUS CTIeKTPOTeUeHU.

Wtak, COCTOSIHUSI SHEpPreTHUecKoro okeaHa MHOTOC(epHOro 00Bé-
Ma aypbl I/IaHeTHl 3aBUCHMBI OT SHEpPreTHKH rposiéta. Obpa3oBaHue U3
COOBITUI y Pa3HOIUIOTHBIX T/l Ha TUIaHeTe TIOCTOSIHHO (TOpBI, jieca 1
T.J.) U UX SHEpreTHKa MepexouT TO K OJJHUM CHeKTPOooOpa30BaHUsIM,
KaK HeOoT/ieJIMMOM YaCTU Ie0naTOreHHbIX WU3/IyYeHWH, TO K [PYTHUM U3-
3a repeceueHUs rajakKTMUeCKUX CIIeKTPOIIPOCTPaHCTB. B sHepreTuue-
CKOM TIO/TyTIPO3pauyHOM crieKTpocdepon/e IiaHeTsl (715 ayp HeT I/I0T-
HOCTHM KaMH$l, UCIapsieMOCTH BOJbl) NepeTeKaloT CIeKTpasibHble Teue-
HUSl U3 ayp B aypbl. [IprMepoM 3TUX SHEpreTUYecKUX Iepexo/ioB
sIBJIsIeTCsT U3MeHeHHe (OpPMBI Tesa (HarpyMep: ropa paspyllaeTcsi OT
BeTpa Y BOJpbI; JlepeBbsl pa3pylLlLaroTCsl, HAaChlljasl [I0UBY).

OHepreTyika aypbl COXpaHsieT o01ie (opMbl MaTepPHUAIBHOTO TeJsa
B OMpe/ieIEHHOM /i1 Heé 1|BeTOBpeMeHu. B kaxjoli aype cemb 11BeTOB
BpemeHnu, rje KaxJbli LIBET UMeET CBOIO YaCTOTy “MUraHUs” W CBOHO
TOHa/ILHOCTh B TOJyTOHax. B mpocTpaHCTBe pa3sHOIUIOTHbIE MaTepu-
aZbHble Tejla MOCTOSHHO OPraHU3ylOTCS B JKECTKYIO I0C/IefjoBaTeslb-
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HOCTh BO BpeMeHU U opme. Kaxxpiii yuacTOK MOBEPXHOCTU €CTb 00b-

éMHas cpefia, COCTOSIIIasi M3 ra30BOTO C/10s1 (CBOM Ha pa3HbBIX BLICOTAX),

penbeda MOBEPXHOCTH (TOpa, XOJIM, paBHMHA, OBpard, 0Oajiku, passo-

MbI) ¥ TIyOMHHOTO CO/IepyKaHUsI I/IaHeThl. ITOT CJIOEHBIM “IIMpOr” ecThb
MaTtepHanM3oBaHHOe 00beJMHeHHe Pa3HOTUIOTHBIX CTPYKTYP:

1. T'a3oBas cpefja — 3TO XaOTUYHOE [BIKEHNE MOJIeKYJI, COCTOSI-

mYX 13 O0siee MeJTKUX YacTHIl, I7/ie TIPOUCXOAUT SHepProobmMeH

Xaoca;

2. BogHas cpeja — 3TO COelMHEHHE XUMHYECKUX 3/IEMEHTOB
TIpU Orpe/ieNIEHHBIX TeMIlepaType U IJIOTHOCTY;

3. TlouBeHHass cpefja — OoJiee YCIOXKHEHHOE TIO CIOUCTOCTU

00beJMHEHHBIX XUMUYECKUX acCOLMAIUM, T/le BpeMs UX [IJIv-
Tes/lbHee BOJHOW U ra30BOM Cpefbl;

4. I'panuTHO-0a3anbTOBEIE OOpa3oBaHust (cpega) — Oosee yc-
JIO)KHEHHOE T10 CJIOUCTOCTUA 00BeJUHEHHBIX XUMUUYECKUX aCCO-
Lyalui, rae BpeMs UX JJIMTe/lbHee TIOUBeHHOMW, BOJHOM U ra-
30BOU cpef;

5. PacturtensHas cpefjla — CJIOXKHeMIIee XUMUUeckoe obpa3oBa-
HUE;

6. JKuBoTHas cpema — emié Oosiee YC/IOKHEHHOe, UeM pacTH-
Te/bHast Cpefia, HO U BoJiee CKOPOCTHOE COCTOSTHUE CJIOMCTBIX
XUMUUECKHX acCOLMaIiui.

leonaToreHHsle V3myyeHust IpOXOZST K3 ra3oBbIX Cpeji B BOAHYIO,
PaCTUTENIbHYIO, TIOUBEHHYIO, OMOJIOTMYeCKY0, FPaHUTHO-0a3aIbTOBYIO
U IpyTHe cpelbl. Y CJIOBHOE 00BsACHEHHe: “CrHee” U3TyueHue C BHICOTHI
800 KM “TeuéT” TO TPAMBIM, TO CITMPAJIETIOPOro0Opa3sHbLIM 00BEMOM
(KaK BOJIOTIaZT) B TOPHBIN XpebeT, a B HEM Pa3BeTBIIIETCSA B PACTUTETh-
HOCTb B Bufie (poHTaHOB. [lajiee BETBUCTOCTb CXOJUTCS B KOHYCOOO-
pasHyio gopMy (The BepliMHa “KUBaeT” B pa3Hble CTOPOHBI), KOTOpast
BMecTH/Ia B ceOst 03epo, TIyOMHHBIN TulaHeTHBIH cyiodi 800 KM | TI0-
BEPXHOCTb /IPYroii CTOPOHBI TaHeTouga 3emysi. Takxke “KpacHoe” U
[IpyTHe U3/IyueHUs] ayphl IUIAHETHl 3eMJist, KOTOPble HaXOZsCh JPYT B
ZIpyTe He MepeMelTUBaloTCs, “TeKyT” B [pyroM penbede.

OTU W3MyueHUs] CyTh SHEPTOHUTHEBbIE 00pPA30BaHUS CTPYKTYDBI
BeckoHeuHOCTH, 06pa3yoliye TUIOTHOCTH MaTepUasbHBIX Tesl. Becko-
HEYHOCTb COCTOUT W3 HUX U OHU TSHYTCS BO Bpemenu Bcero. OHU
00pa3yloT 3HEprocryuieHdsi B TIOTOKaX BpeMeHM — pa3HOIIOTHBIE
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MaTepuasibHble Tesa (BCesieHHble, ra/lakTUKH, 3BE3/bI, MJIaHETbl U UX
cofiep>kumoe) U GopMbI BCEX ITUX Tell.

Tak uTo e Takoe apxumekmypa? B pasHble 5M0XU 4YenoBeK
CTpOWJI, NepejiefbIBasl IIpeXKHee, UIlja KpacOTy B CBOEM CTPOUTEbHOM
TBOpuecTBe. OH CTPOW/ Ha yyacTKaX MeCTHOCTH Kwiuila, ropoga. OH
BBIOMpas 0cobOble (Tlepe/jaBaeMble 110 HAC/TeACTBY B 3HAHHUSX) MeCTa Jijisl
CBATWIMIL, U XPaMOB, LiepKBeil. OTU MecTa HaXOJWId pa3IdUyHbIMU
cnocobamu, B TOM YHC/e 7030X0AcTBoM. Ho 310 Anst permmrvu. A fyist
¢usnueckoro tena? IToCcTpONKY JIIOAEH /IS JKUIbsI, TIPU UX PA3TAYHON
ybOroCcTH ¥ MOMITe3HOCTH CTPOM/IMCH BCE PaBHO Ha OOJIBILMUX TLIOILA-
Osx 3aceneHus. Y Gonblueidl yacTu Jrofiel [JOCTaBajoCh HECOOTBET-
CTBUE U3/TyYeHUH MECTHOCTH C COOCTBEHHBIM U3JTyUEHUEM. . .

P.S. B atom mecTe TeKCT oOpbiBaercs. Ilocseayroiye CTpaHULBI
ITOr0 TeKCTa yTepsiHbl. — [Jem. JaH.
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Bo3ayuHeIE CPEABI. KIIMMAT ¥ TOBEJAEHME BUOTEJT,
B TOM UMCIJIE, JITOBOI'O YE/IOBEKA

KA)K,I[OMY IIKOIbHUKY CPeIHUX KJIAaCCOB U3 CBOWX YUeOHUKOB W3-
BeCTHO, UTO K/IMMAT IUIaHETbI — 3TO COCTOSIHME Ta30BLIX IIPO-
CTPAHCTB, Ha3bIBaeMbIX ammocgepoli. VIM Tak>ke U3BECTHO, UTO paboTa
WICTIapeHus B BOJle, TIOUBAX, PACTUTEILHOCTU U OMOTeax obpasyeT efu-
HBIN KpyroBopoT B IIpupoge. V1 um e u3BecTHO, 4To obsaka obpaso-
BaHbl Pa3/MYHBIMKA TeMIepPaTyPHBIMUA COCTOSIHUSIMUA Pa3/IMUHBIX Ta30B
Ha OTIpe/ie/IEHHOW TePPUTOPHH IIAHETHI, TAie OHU KOHL[eHTPUPYIOTCS B
BHZle MacinTabHeIXx 00pa3oBaHMii, COr/IaCHO pHUTMaM KpyroobopoTa
3ToM Tepputopud. Ho 3T 3HaHUs, KOTophle (OPMUDPYIOT YuéHble, 3a-
HUMAIOIIUeCs U3yueHreM JIUHAMHUYECKUX TIPOLIECCOB B aTMocdepe, He
OOBSCHSIOT TPUYKH, W3-3a KOTOPBIX TIPOTHO3 TIOTOALI HETOUEH J0BOJIb-
HO YacTo; CJIOXKHBI 00BbsicHeHVst 00/1aK000pa30BaHMst U Pa3MBITO 00BSIC-
HeHMe caMoro Kpyroobopora.

A BeJb BCE 3TO IOCTOSIHHO TIepe[ IJla3aMU: M CaMHU TIPOLieCCHl B
[Mpupose, 1 MOCTOsTHHAs Yepe/ia OJHUX U TeX )Ke MaCcCUBOB pa3HOCOYe-
TaeMbIX OIIMOOK. 3HAUUT BCE /110 B CUCTEME MCC/Ie[IOBAaHUH, a TJiaB-
HOe — B TIOAXO/Ie K TTOHUMAaHUIO MTO03HAaBAEMOTO0.

EOBXOJIMMO YTOUYHMTb, UTO K€ Takoe arMocdepa? JTO He CKO-

Tullle ra3oB. DTO U He YacoBOW MexaHu3M. Brl cripocuTe: “A uTo
3T0?!” Bo-1nepBriX, He “Uro”, a “kT0”! A BO-BTOPBIX, 3TO >XUBOU Opra-
HU3M, KOTODbIH B KaX[ble CBOM MTHOBEHHs 00pa3yeT M Halll MbIC/IH-
TeJIbHBIH MPOLIeCC KaK 0CO3HaHUe caMux cebs!

U 3meck Teso yesoBeKa SIB/ISETCA HEBUIUMOM (/11 CAaMOT0 UesioBe-
Ka) ¥ HEOTPHIBHOM YaCThIO Ta30BLIX Cpel, 00pa3ylolux efuHOe, Me-
HSIIOIIeeCss Ha He3HAuuTesIbHBbIe JOW TporeHTa, Temo. OHO U eCcTb H
BO/Ia, ¥ TIOUBA, U PAaCTeHwus1, U OUOTeNa, B TOM UUC/Ie, TEJIO UesIOBeKa.
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O YEHB BAJKHO 3HATB, UTO TeJIO YeJl0BeKa — 3TO, TIPH OObIIOM
YBeJIMUeHUH, TPOMaZia KJIeTOUHBIX 00pa3oBaHMi, KOTOpble obOpa-
3y10T (TIPU 3TOM >Ke YBeSMUeHWUU) Pa3HOTOJIOCHINM, KUTISIAN KaK Ta30-
Bble K/IalaHbl Ha Ta30MpOBOJjaX, U TPOMOIIOZI00HO yXarommui “xop”.
MBI He C/IBIIMM 3TOM KakooHUM G/1arozapsi IPUPOJHBIM COOTHOLIIE-
HUSIM B cUCTeMe 3BYKOB. Ho MMeHHO Hec/IbIlMMble HAMU U HEBUUMbIe
HamH (U3-3a pa3MepoB) COCTOSIHUS IMHOr0, KaK Hallle TeJI0 U BHellHsIs
cpefa, CO3[AIOT W/UTIO3HIO IMyCTOTO, TPO3PayHOTrO BO3AYIIHOTO TIPO-
CTpaHCTBA.

Botr 34eck-T0 U TIpSYETCS TO, UTO THICSUENETUSIMU OJHH JIHOLU
006J1eKar0T B CKa30UHbIe TIEPCOHAKH, a IPYTHe OKOJIO HUX MIIYT.

A VIMeHHO, BHeIIHsIs1 Cpefla eCThb Hallle HeBUAMMOe TeJIo, HO OHO He
nesoe (B OOWH MOMEHT BpeMeHH), a pa30pocaHHOe (parMeHTaMH BO
BCeX CeKyH/laX U, eCTeCTBEHHO, BO BCEX UM COOTBETCTBYIOI[UX Pa3/iu-
HBIX MeCTax B MPOCTPAHCTBe TUIAHEeTHl, 3a eé Tpe/esiaMH, 3a TIpe/je/iaMu
ConHeuHo cUCTeMbl, 3a MpeZiesiaMy Hallleil ['anakTuku. ..

31eck Haflo IOMHUTB, YTO MBI CyllecTByeM (6e3 rpyMac MPOHHH)
Kak ¥ TulaHeTHbIe Tesa Grarofapst ¢pakTaabHOCTH [T1aHeTHBIX] cpef,
KOTOpBIe CaM¥ TI0C/IejoBaTesIbHO [cyiecTBYyOT] b1aroziapst ppakrasb-
HOCTH COJTHEUHOTO W3mydeHus:, a camo ComHile — 0T (paKTajabHOCTH
rajakTHYeCcKuX cpefi U T.7. II03TOMy MPOUCXOUT exKeceKyH/iHas coop-
Ka KaXK/I0T0 Tesla B YCJIOBUSX Pa3BUTHsI MHOXKECTB, 00pa3yIoLIKX B pa3-
HBIX CBOMX BpeMeHaxX HOBble MHOXXECTBA, T.e. (PaKTaIbHOCTb COOBITUH
BCEX TeJl.

EINEPb CTAHOBUTCSI TOHATHBIM, MOYeMy CHayajaa OJHU BU[bI
PaCTUTEILHOCTHA ¥ OHOCYIIIeCTB HAUMHAIOT MEHSATh CBOU TPHBLIU-
HBIY X0[] COOBITHIA, a 32 HUIMU I10C/Ie/JOBaTe/IbHO U APYTHE:

— OJHH 3a rof,

— Jpyrve — 3a MoJrofa,

— TpeTbu — 3a Mecl],...

— ouepejiHble — 3a Uac
[0 Hayajia W3MeHeHHUsl TMPUPOAHBIX COCTOSHUM (TIOrofa, TTOBEPXHOCTh
nagamadra...).

U 3mech obsaka WrparoT MPOCTO TMOTPsCAIONIyi0 posib. OHU 3a
HECKOJIBKO JieT (TOpod AeCATKOB JieT) HauMHAKT Haj Orpe/ie/néHHOM
TeppuUTOpUell pasbirpbiBaTh CIIEKTAK/IM CO CBOUMH Pa3HOBO3PACTHBIMU
Y pa3HOOOBEMHBIMM “aKkTépaMu”. A Tak Kak Kaxk[as MeCTHOCTb (pak-
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TajbHa, TO CIEKTaK/IM MPOHU3aHbl (Pa3HbBIMU CBOMMH ydacTKaMH) JpY-
TMMU CTIeKTaKIsaIMu!

7151 HaC OHKM — CKOTUIEHWMSI T1apOB, TUILIBYIIKX 110 HeOy. s Hace-
KOMBIX U ITUL] OHU — “Tas3eTsl”, “paguo”, “TeneBujenve”. [11s KUBOT-
HBIX, 0OUTAIOIINX Ha MOBEPXHOCTHU T/IaHETHI, UX CO0OIeHUs GparmMeH-
TapHbI, HO W 3TUX 00/auHBIX COOOIIEeHUN UM XBaTaeT CIOJHA. PacTu-
TeNbHOCTD (B TOM UHMCJIe /IepPeBbsi) U BeTep MOBTOPSIIOT 3TU CIEKTaK/Iu,
HO iy1s1 OMOMUpa, ¥ UMEHHO Ha ero si3bIKe.

U sT10 ecth Benmuune Tlpupo/bl, Kora 1o npu3HakaM (TipUMeTam)
O[IHU Pa3HOIUIOTHBIE Tesa ODIIAITCA C APYTUMU 0e3 COCTOSIHUS OILU-
6ouHbIX opMm. I B 3TOM — eé KpacoTta ['apMOHMH, KOTOPYIO HaM U
AETCs Mo3HaBaTh U Oepeub. MOXKHO MPUBECTH MHOXKECTBO MPUMEPOB
Ha 3Ty TeMy, HO UTO ke Tor/ia OyyT eaTh yuéHble Pa3HbIX HAyK?!

Het, mycTe unraTenmu Terephb MOMPOCAT WX 0OoJiee IIMPOKO pac-
KPBITh 3aHaBeCH 3TOW CLieHbI TeaTpa ToA Ha3BaHweM IIpupoda naa-
Hembl. [Ipyroe feo, eciv yuéHbIM OyieT HesIOBKO MPO/I0/DKATh B 3TOM
JIETKOM, MPOCTON U ybequTeIbHON TPAaKTOBKe HAauaThIi HAMU pacckas,
TO TOTZIA MBI C YOBOJIbCTBHEM MPOJO/DKUM.

A rraBHOe, BeJlb U CaM uuTaTe/b 0OHAPY>KUT B cebe 3TH 3HAHUS
TI0CJTe TIPOYUTEHHUS ATOTO Pa3bsICHEHWsS. A UTO MOXKET OBLITh JIydllle BHY-
TpeHHero O/1aykeHcTBa!
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Y ciioBUsI IOHNMAHMST

1—‘ JIABHBIE YCJIOBUSI IOHUMAHUA. Te itoau (Tak Kak >KUBOTHBIM U
T.J. HEe HY)KHbl Takle HCC/Ie[0BaHUs), KOTOPbIM Ipe/iHa3HaueHo
YUTaTh 3TU CTPOKH, KOTOPBIM Mpe/iHa3HaueHO [IOHMMAaTh UCC/leZl0BaHUS
Y (W1in) NpUHUMAaTh yyacTHe B HUX, — YBUJAT B [IPOUUTAHHOM (HCCIie-
JyeMOM) JIMIIIb TOJIBKO 37IeMeHThI CBOMX COOBITHH B 00111eM 00BEMe Cy-
TOUHOTO BOCTIPUSITUS JHSL.

[TosToMy MCKaTh YTO-TO “TZie-TO TaM, 3a FOPHU30HTOM”, BeccMbIC-
JIEHHO: BCé BHYTPU Ka)K/IOTO UesloBeKa, TaK Kak Kak/0e TeJio yesioBeKa
— 3TO KOHLIEHTpaLusl pa3HOYZJaJEHHbIX OT Hero JApPyrux pa3HOIIOT-
HBIX TeJl, )KUBYILIUX POBHO CTOJIKO-TO, KaK M 3TO TeJI0 YejloBeKa: Iiepo
NTULBl, BETOUKA OTBETBJIEHWI BETKM JiepeBa, JIUCT JiepeBa, Kopa ero,
TMITUL]A, UelTysi peIOkl, ppiba, TTouBa KaKOW-TO MeCTHOCTH, 001ako, Macca
o6sakoB... Harpumep: zepeBo — 3TO KaKOe-TO KOJIMUECTBO >KHUBOT-
HBIX, JTIO/IeH, TITHI]. ..

Me1 xvBéM B nipocTpaHcTBe CosHIA, a Tak Kak CoJiHLe — 3Be3/a,
TO MBIC/IM — TPaHC(HOPMHUPOBaHHbIE 3BE3/HbIE U3/MTyUeHHs. A TaK Kak
BBIHY)K/IEHHO€ TPOHU3bIBaHNE rajakTUUeCcKuX cpef (B raaakTU4ecKoM
YCJIOBHOM LIWJIMHAPE) — 3TO MPOHU3bIBaHUE 3BE3JHBIX “OTXO0/0B”, KO-
TOpbIe B K&X/JYI0 YCJIOBHYHO “CeKyHAY’ Pa3sHOIUIOTHO WU3/y4ar0T CBOU
CcoOCTBEHHBIE OTXO/IbI, TO 3T “OTXOZbI” CTAHOBSITCS XKUBBIMH Cpe/IaMH,
HO B Pa3/IMYHbIX 00bEMax (casaTtax) COOTBETCTBUSI U HECOOTBETCTBUSL.

VIMeHHO 3TMM (KakUM-TO) JIFOASM CY)KE€HO BBIHY)K[EHHO HeCTH
“U3/yyeHre” 3HaHUM, TaK KakK MBICIM — 3TO COJIHEUHOE U3/IyYeHHue B
T/TaHeTHOW TpaHC(OPMALIMU WA UCKYCCTBEHHO-3eMHOM (OpOUTaIbHBIX
CTaHIUH U T.IL.).

V3nyyeHus aypbl Tena 4yejoBeKa HECYT YacCTOTY ero Teja, HO Ipu-
LIe/irie B HEro YacTOThl BUAOM3MEHWIUCD, @ Nleper3TyYéHHble 4acTo-
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ThI MTHOBEHHO W3MEHWINCh B TeX “TOUKax” pa3HbIX Tes U3-3a UX CO0-
CTBEHHBIX /iMarna3oHoB. Beib B sHepreTryeckoM MUpe TeueHU BpeMEH
9T M3/TyueHust 00/1a/1al0T Pa3HOM 1IBETHOCThIO.

JTO 03HayaeT, UTO YaCTb JIIO/el, SHepreTykKa (CreKTpaabHbIN CO-
CTaB ayp) Tes KOTOPBIX I03BOJIsieT 3TO, HAUWHAET BXOJUTh B bynylee
Kak 3HeprooOMeH C rjiaHeTHBIM KocMocom, T.e. OT/jaBaTh B OKpY’Karo-
IIlee MPOCTPAHCTBO IIJIAHETHI SHEPrUI0, MOIJIOEHHYI0 UMU B (hopMe,
COOTBETCTBYHOLL[Ell CIIEeKTPOCOCTaBy UX ayp. MHaue: yuyacTBOBaTh B
(opMHpOBaHMY TUIAHETHOM SHEpruy OyAYLMX MaTepUanbHBIX Tel U
sBjaeHur. [Ipyrvie 6yayT KOMIOHEHTAMU 3THX Te/ U siB/ieHnH (MUHepa-
JIbl, TPO3BI U T.[1.).

TO ECTh “CJioB0”? Kax/ast OykKBa U MHOXXECTBO OYKB B JIFOOOM

VX COYeTaHWH B CJIOBO (CJIOBa, TIpeAJIOXKeHusi, ab3allbl, TeKCTH,
TpPOM3BeJieHUs...) — 3TO L[BETOMY/IbCalisl TOHOB U IOJYTOHOB CIeK-
TPOLIBETHBIX TeUeHUM SHePreTHYecKOro MUpa, Co3jarolas “pucyHok”.

IMuHamuKa 0OBEMHBIX pefbedHBIX Y3/710B “pUCYyHKA”. PUCYHOK —
3TO YCJIOBHAs Pa3MepHOCTh W300pakeHHs], LIeTMKOM 3aBUCHUMast OT yTJia
3peHus], TJie MHOKeCTBeHHbIe TIPOHU3bIBAHUS [PYT APYroM “KOBPOBBIX
pUCYHKOB”, 00pa3ys uepejoBaHWsl NMPUOMMKeHNs W (WIM) y[aaeHus
L[BeTOpebe()OB SHEPreTHUECKOro MHpa. 3BYKOBbIe OYKBHI — 3TO
TpaHcopMarysi TeX BUJOB 3SHEProoOMeHOB, KOTOpBIE AAIOT JPYTHM
BUJIaM CBOIO CUCTeMY CUTHa/IW3aLyu.

VveHHO HeBYUjuMasi BbIHY)XJEHHOCTb MHO)KECTBEHHbBIX I1DOHU3BI-
BaHWM I[BETOTEUEHHI BPEMEH CO3[AET pa30OILEHHYI0 BUAUMYIO UHU-
BU/yaZbHOCTb OJHUX BUAOB OT [JPYTHMX MaTepuasbHOro mupa. Bcé
“rpopacrtaet” U3 SHEPreTUYeCKOro MUpA, Hac/JlauBasi B MaTepUaIbHBIX
“TUIEHKax” CJION 3a CJI0SIMM MaTepHa/ibHOro. JIrobas Marepuanu3anys
— 3T0 06BEMHas popma. Ho BugrMast 06bEMHOCTD (OpMBI (Haripumep,
T/IaHeThbl) JIOKHAs, TaK KakK IpY AWHaMUKe MUKDOYBelIWYeHUM camo
TeJI0 CTAaHOBUTCS TEUEeHUSIMU MUKPOYacTHll... [anbHelllliee MUKPOYBe-
JYeHre TIPUBEJET K abcypoy: B3aUMOIeUCTBUSI MUKPOCTPYKTYP CHJTb-
Hee B3aUMOJIEHCTBUSI MaKpOCTPYKTYpP, HO CKOPOCTH MaTephaJbHOro
sHeproobMeHa HauMHAIOT KyAa-TO Mcue3aTb. CHCTeMbl MUKPOOOpaso-
BaHUM IMEPen3/TyUyaroTCs M3-3a HEBUJMMOIrO “BAMSHUS’, 00pa3yroiero
B HMX BBIHY)K/IeHHOe HapacTaHue penbetHOl MaTepuanusanuu. HeBu-
JvMoe “ByMsSHUE” — 3TO BBIHY)XK/|eHHOe 00pa30BaHMe MpON3pacTaHus
penbedHON MaTepraT3alyy, T.e. MoAAep>KaHue 00LEMHOM (OPMEI.
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Mamepuanuzayusi — 3TO BbIHY)XX/IeHHOe IpopacTaHue peybe(pHOU
¢dopmel Tena. /Jemamepuanu3ayus — 3TO W3MeHEHUe TePPUTOPUM BbI-
HYK/IeHHBIX TpopacTaHuil penbedoB ¢opmel Tena. IlocTynatel Teopun
leonaTorenHbix M3nyueHuii:

1. Marepuanu3anus — PA3PEIIEHUE BPEMEHY;
2. [ematepuanuszaiusi — TABY BPEMEHMU.

P.S. B aTtom mecTe TeKCT oOpbiBaercs. Ilocseayroiye CTpaHULBI
3TOrO0 TeKCTa yTepsiHbl. — [Jem. JlaH.

WTEPATYPA. UTO Takoe MartepHWasibHas uHbopMarus? Jlumepa-

mypa — yCTHOe U NMUCbMEHHOe BbIpa)KeHHe SHepPruu Mosra oT
B/IUSIHUSL U3/TYUeHUM MECTHOCTH. JTU U3/IyUeHUs Ha3bIBalOTCS 3eMHbl-
MU usmeHeHusmu uHgpopmayuu — I'eonamozeHHbiMu H31yueHusmu.
JIroboe Teno B peanbHOCTH 00/ajaeT yacToToi (BuOparmeii), BXOs-
Iieli B AMama30H YacTOT BCEX MaTepUabHBIX TeJl, 00pa3yIoIIuX TyiaHe-
Ty. McTOpruecku HeOCTIOPUMEBIM SIBJISIETCSI TOT (hakT, UTO UeI0BeK CO-
CTOWT U3 CO3HaHMA U TeJa (CM. pesiirug, MefivLiuHa). MeuniHa BOBCIO
yroTpeb/sieT TepMUH “aypa” Ha CTpaHHIIaX IeyaTtH, B pajuo- U Tese-
repejjauax, a Tak)ke B JIEKLUSX U Ha CeMUHapax.

Wtak, aypa Tena yesoBeka. MHorocdepHasi, Kak MaTpéIlKa, 3Hep-
reTuyeckasi CyIHOCTb. Kaxkziasg MUHU-TOUKA e€ TIOBEPXHOCTH eCTb Cpe3
SHepreTMKM HeMaTepua/JbHOrO MNpocTpaHcTBa. HemarepuasnbHoe mpo-
CTPAHCTBO MUTaeT CBOeUl 3Heprvel maTepuanbHbI MUP beckoHeuHo-
CTHU. MartepuasbHbIli MUD — 3TO BeplIMHa “aificbepra” HemaTepuaslb-
HOro Mupa. Bce coObITHS B MaTeprUasbHOM MUPE CJIEAYIOT TUIOTHO PYT
3a IpyroMm B 00I1ieM MIOTOKe BpemeHu, He mepeMeIBasiCh, a BBITTOJTHSIS
CBSI3YIOIIYIO pOJib 0011ero Mupo3aanusi.

BbiBoJ: aypa Tesa yesioBeKa eCTh MHOTOHHUTEBHHOE Heproobpa-
30BaHWE CO BCEMHM JIPYTMMH 00pa3oBaHUSIMU B €€ COOBITUSX 3HEpro-
obmeHa.

OHeproobMeH — CreKTpasbHbIe U3/TyUeHHs] TIPOCTpaHCcTBa becko-
HEYHOCTH (TaslakTHKH, BCeJIeHHbIE), COCTOSIILIE M3 SHEPTOHUTeN, KOTO-
pble B MecTax HauboJiblllell KOHIIeHTpal[ii BpeMeHu obpa3yroT mare-
pUasibHble Tesla pa3/IMYHOM MJIOTHOCTH.

N306pakeHre MeCTHOCTH, MpOXoJsiee (Kak CIeKTpalbHOe W3-
YyeHHe) B MO3T uepes IJla3a — 3TO (PUKcalisi TOUeUHbIX y4acTKOB IPO-
CTpaHCTBa B3r/sAA0M. ToueuHoe n306paXkeHHe eCTh BUEOCIOKET COObI-
THI UenoBekKa.
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®duKcalys TOYeUHbIX yuaCTKOB MPOCTPaHCTBA B3r/sioM. Teso ue-
JIOBEKa BBITIO/IHSET pasHble ABWKEHUs OT Bo3zelcTBUs ['eonaToreHHbIX
W3nyuyeHuii Kak u Jiro0oe Apyroe MaTepyuanbHOe Tejo: KauaHWe BeTBel,
IBIKeHWe 00/1akoB, (opMa MECTHOCTH, HAlpaBle€HHOCTh YyparaHa,
POCT pacTeHUii, pa3BuTHe OHOCYIECTB, pa3pyllIeHre rop, U3Bep)KeHHe
BYJIKAHOB, TOJIET TIaHEThl. B3rjisii Takke eCTb COKpallleHWe MBILIL]
r71a3 B He0OXOIUMYIO TOUKY ITPOCTPAHCTBA Kak 3HeproobmeH B 'eoma-
TOTeHHBIX V3/TyueHusX MiaHeThbl (Hepa3phIBHLIM 00bEM SHEPTOHUTEN B
CIeKTpOTeYeHUH NIPOCTPAHCTBa).

CorlacHO yCTaHOB/IEHHBIM (B 0011[eCTBe JIF0/Iei) TIOHATHSIM, CyAbba
yesioBeKa — 3TO MyTh Tesla (ero yyacTKOB) Ha MOBEPXHOCTHU T/IaHeThl
BO BpemeHwu, Tie BbICOTa WK TIyOWHA eCTb pefbed, T.e. YC/IOBUE TIO-
BepxHOCTH 3emitd. Teso uesioBeka 3a 24 yaca rpeObIBaeT:

— B HENOABWXHOCTU (OTCYTCTBUE TiepeMellleHNs1) BO BpeMsi CHa

(HOUL — yTPO);
— B MepeMelleHrH 110 JIOMY, TI0 Iopore, Ha paboTe, 10 y/auLaM U
CHOBa 110 /IOMY;

— BO BpeMsi CHa B HETOABWKHOCTH (Beuep — HOUb).

BriBog. JKu3HeHHbIN MyTh 4esloBeKa — CTaHfapTHas ¢pasa, Ho...
BriroBapuBasi eé, 4esioBeKy Cy)K[EHO OCO3HaTh TOJBbKO KpPYIHbIE IO
3HAYMMOCTU KOPOTKHE BH/IE0CKKEThI CBOEH JXU3HU. A BCs M0C/Ie0Ba-
TEeJIbHOCTh €ro COOBITHH, C/I0’KeHHast U3 CeKyH7 (CTaHAapTHasi MUHU-
Be/IMYMHa BpeMeHH Jitofiell) U mepexofsiijasi B MUHYTHI, a U3 MUHYT B
Yacel, €CTb OOBIJEHHOCTh KaK YCTaaoCTb...! 3AKOH COXPAHEHWS
JHEPI'MM 3[1eCh SIBHO MOKa3bIBaeT, KaK yepe3 yCTajaoCTh CUCTeMa “MO3T
— Teno” (MBILILBI) COXPaHsIeT HAKOIVIEHHYIO SHEPIUI0.

ViMeHHO B CeKyH[aX MecTOIpeObIBaHUSI TOUEK Tesjla Ha TMTOBEpPXHO-
CTU yyacTKa MeCTHOCTHU 3a/I0’KEHO yC/IOBHe HaBUTallMOHHOI'O COOTBET-
CTBUS TeJl B TIpOCTpPaHCTBe 3eMiiu. 37ecb 3AKOH COXPAHEHUS DHEPTUU
obeperaer MO3r uejioBeKa OT AyOJ/b-PUKCAI[d OKPY)KAIOIIEero mpo-
CTpaHCTBA KakK CaMoro yCJOBUs HaBUralMh. DTO B CO3HAHUM YesloBeKa
BBINOJIHAKOT ['eonaTtorenHsle M3nydyeHns. A caMO CO3HaHHWe YesiOBeKa
eCTb B/IMSIHME Ha aypy uesioBeka ['eonaToreHHbix V3myyeHuii, KOTOpble
CcaMM eCcTb HeoTbemsieMasi, JBIWKYLLasi SHeprocpejia IJlaHeTbl B CIIEeK-
Tpa/IbHbIX TeueHUsX beckoHeuHocTH. VlHauve: co3HaHMe ye/oBeKa —
TVIOTHBIN, HEeM3MeHsieMblii B HarpaB/eHHOCTU M T0C/ief0BaTe/IbHOCTH
6eCKOHEeYHO CJIOXKHBIN pefbed TeueHH BpemeHn.
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Tak uTo ke Takoe iumepamypa? 3To, Kak Jirobast esTe/IbHOCTD ue-
JoBeKa — 3HeproobmeH cpes. Ho sHeprooOMeH HeXXHeHIel OKpacKu
(C pa3MMUHBIM [Warla30HOM TeOoMeTpuH ()OPM IIBeTOPACIIMPEeHHUs B
cdepax aypel) pas3nUUHBIX CIIEKTPOB B TOHATbHOCTH.

st coOTBeTCTBUSI B OOBSICHEHUM 3TOTO BO3MOXKHO CpaBHEHHE C
MY3bIKOH. Aypbl Tes Jitoflelt “MUraroT U NepeuBatoTcsl” LIBeTOBBIM (o-
HOM B pa3/IMUHbIX yuyacTKax c(ep MpU KOHTAKTe CO3HAHUS C JIUTepary-
poi. Aypa nuTepatyphl eCTh KOHLEHTpaLUsl SHEPTUU B MHOTO3HAKOBOM
PUCYHKe (TeKCTe JIUTepaTypHoro usgaHust). [Ipy COOTBETCTBUM CIIeK-
TPaJIbHOCTH (B CKOPOCTU 3HEProoOMeHa) B CO3HAHUM POXKAAETCS BOC-
TOpr BocxuileHus. To ke camoe (HO C JApPyrUM HabOpOM YacToT)
TIPOMCXOAUT B >KMBOMHWCH, CKY/BITYpe W JPYrMX BHJAaX HCKyCCTBa.
ITosTOoMy TBOpUECTBO, KaK U Jpyrast [jesiTe/bHOCTb Mojel, U ecTsb [lo-
mpebHocmb Bpemenu! BoT Temeph sICHO BHZAHA TyOWHA CTaHZAPTHOU
(pasbl cpeau mozeit! U eé ctaHAApTHOCTD €CTh TIPOeKLUS U3 STUX TITy-
OWH Ha IOBEPXHOCTh COLIMyMa ueJioBeKa.

[TosToMy Temneph ¥ OHATHO HeyZep>KUMOe JKeJlaHHUe yesloBeKa UTo-
TO TBOpUTh! U ero “LunuHAp” )KU3HU BLICBEUEH CITEKTPaMM COOLITHH,
KOTOpBIe HEBO3MOXXHO peasbHO OCTaHOBUTH B JBIDKEHUH 00BEMa ayphl
B MPOCTPAHCTBe (M3-3a ra/lakKTUYeCcKOro MyTH TJIaHeThl), uToObI (par-
MEHTBI aypbl CTaJ HENOJABWKHBIMU AJIs1 JeTalbHOr0 pacCMOTPEHUsI.
Tawm, re NATHUCTOCTb NOTEMHEHHUs CIIEKTPOB WY TNI0/IHOE [IOTeMHeHue
— arpecCHMBHOCTb, a OCBeT/IeHMe (UaCTWYHOe WM TIOJHOe) — [y-
LIIEBHOCTh U YKCTOTa MOMBIC/IOB B PeanbHOCTH.

OBBITUSA MECTA, Ky/a “TIDUTSITMBaeT” MaTepUasibHOe Teslo (Tena),

CYThb COCTOsIHHE YHeproobmMeHoB ['eonaToreHHbIX V3myueHwid, T.e.
KaKziast “ycioBHasi” ceKyH/jia Jiroboro Tena (pa3MuHON TJIOTHOCTH) —
3TO BBIHY)KJE€HHOe JIeliCTBUe 3/IeMeHTOB HeBUAUMOI0 “Tesa” TjaHeThbl
B “Tene” CosiHeUHOU cucTeMbl. Best TpareuitHOCTB /IF060TO MapiipyTa
nr000T0 Tesla — B Pa3HOIIOTHOM rajlakKTHUeCKO! cpe/ie.

UesioBeueckoe Tes0 B UMciie Apyrux Ouoten (cMm. 6uosnorur) —
3TO acCOLMaLsi MUKPOOOB, T/le MHOKeCTBEHHOCTh Pa3BUTHS YCJIOKHU-
JIach M3-3a YCJIOBUI 9HEprooOMeHOB, 0Opa3oBaHHe KOTOPBIX HCCIeZO0-
BaTesu (JF0ObIX BPEMEH) BUASAT KaK COCTOSIHUSI TIPOHU3bIBAEMBbIX rasiak-
THUeckux cpef. [TocTosiHHast “60opbba” pa3HOUACTOTHBIX M3TyUeHUH —
3TO U eCThb HeoCO3HaBaeMasl UeJIOBeKOM pa3HOCKOPOCTHasi TpaHcdop-
MaL{ist MUKPOOHBIX MPOCTPaHCTB Pa3/IMYHOr0 00BEMa U COYeTaHHH.
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Mukpo6 (MHUKPOTeNI0) — 3TO MaTepHanu3alus B MUKPOTeja va-
cToT BpeMeHu CoJiHIIa B YacTOTe 3eM/i, T/le BbIHY)KJIEeHHOe TPOHU3bI-
BaHHMe pa3HOIUIOTHBIX Tanaktuueckux cpeg CosHieM obpasyer Bpe-
MeHHbIe YC/IOBUS UepeJJOBaHU MUKPOOHBIX Pa3HOMEPHBIX aCCOLIMALUi
(xak cpefa B cpefie).

ACKPBITUE CKPBITBIX TOBEPXHOCTEW 3/IeMEHTOB (parMeHTOB

1[BeTOOOBEMOB (MM WX YacTeld, HEBUJWUMBIX W3 TOYKM Habo-
ZeHus]).

VIMeHHO MaccuBbl pa3sHOHArpaB/eHHbIX TeueHW BpPeMEH B BU[E
L[BETOMEPEXO/IOB B Pa3HBbIX CK/IAfKaX, T.e. 0OBEMHBIX (hpaKTaabHBIX
1IBeTOCOUETaHUAX, HEBO3MOKHO “TIPOPMCOBaTh” JIFOAAM, He ITOHUMAl0-
MM IJIaBHOE: 3T TIPOHHU3BIBAKOLIME /IPYT pyra 00BEMBI — 3TO OHH
CcaMy B TeueHUsIX BpeMEH HepreTMYecKOro Mupa. DJIeMeHTbl K/1eTou-
HBbIX MacCUBOB MX Ten (T71a3a, I, MeyeHb, MOCTYMKHU...), pa3sHECEH-
Hble B OECKOHEUHBIX 3/IEMEHTAX CaMHX (D)pParMeHTOB MyJIbCUPYIOIIUX U
00BEMHBIX 3HEProoOMeHOB — 3TO BHbI OoJie3HeH, COCTOSHHUN Tera,
TeXHUUECKUX 3a7iay, pelleHUM U MPUPOAHBIX cocTosiHUM. U BCE 3To
“HauepTaHO” Ha KaK/IOM Tejie UejiOBeKa Ha ero KOyKHOM TMOKpoBe, 000
BCeX /10 Hero0 U M0C/Ie Hero )XUBYILUX U CYIeCTBYIOIIKX.

ITpouecTs [3T0] MOryT Oco3HaBiMe ['eonatoreHHbie V3myueHus: B
JF000M OTpe3Ke MapIipyTa 3eMJIH.

AJAYA TIOHMMAHWA. PackpriBaeM 3aHaBeCu: OHM He IUIOCKUe, a

Kak BblZlaBleHHasi 00bEMHBIMH PUCYHKaMH TKaHb, KOTOPAsl AbIMYa-
TO-CIIeKTPOLIBeTHasl, 0e33By4Hasi, TOHUAMIIel MayTUHKOW TPOHU3bI-
Baroljasi MHOXKeCTBO 3aHaBeceil. [IpunogHuMasi (paszBurasi) 37eMeHThbl
(hparMeHTOB 00BEMHBIX (DECKOHEUHBIX) PUCYHKOB, MbI BUJUM (HO Te-
1epb NOJ, APYTUM YI7I0M) CKPbIThle TOHYaMILIMMU Bbl/|aBJIeHHbIMH LiBe-
TOPUCYHKaMH, OOBEMHbIE UapyIOI[Ue Y30pbl; 3TH OOBEMHBIE LIBETO-
y30pbl “BBUHUMBAIOTCS” APYT B /Ipyra, 00pa3ys elé Hosiee TOHUANIIIYIO
BaKXaHa/MI0 y30pOB, MAYHMX “OTKyJa-TO” B HHUKOMY HEIOHSTHOe
“Kyza-To”.

U 3TO TONBKO TIPUOTKPBITHE 0OBEMHBIX 3aHaBeCe, 1oJ; KOTOPBIMU
MHOKecTBeHHOe Heuto. ['laBHOe, UYTO camMOro NMpUOTKPBITHSL HET, TaK
KakK pacKpbITUe 3aHaBeCHu HeBO3MOXKHO. OTojBurasi uX B CTOPOHY WU/IU
Ha cebsi, MBI BUJVM JIMIIb MHOXXECTBEHHOEe W3MeHeHHe DHCYHKOB B
CKPBITBIX 1[BeTOOOBEMAX I0J; pa3sHbIMH YIaMH. AHAnIoraMd MOTYT
CITYKUTB: 00/1aKa, XJI0TI0K, HabVBHAsI TKaHb, 3epPKa/lbHbIe TTepeoTpake-
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Hus. VimeHHo o671aka MBI BBIOMpaeM U3-3a JUHAMUKH UX UepeTyIoIInX -
cst popM B mysbcupyromeM o6véme. Tak UTO MBI POCTO CMOTPUM Ha
Hallk (pakTaibHbIe IBETO0OBEMBI, “IIeBe/TUM” UX 00BEMHOCTH; MMy/Tb-
calys NOCTOsIHHAsA C U3MEHEeHUEeM PUCYHKa.

[TosTOMy 11BETOBOCIIpUATHE — 3TO He NPOCTO BUJEHUE L|BETOB, a
BLIHY>KZIEHHOe [COOBITHE] M3-3a MHOKECTBEHHBIX HEBUIVMBIX TIepece-
YeHUH Pa3IMUYHBLIX COOBITHI pa3HbIX TeJ B MeCTe, KyZAa BBIHY>KIEHHO
TIPUXOJUT UCCiefioBaresb. [103TOMY U Ciielble BUASAT IIBETHBIE M300pa-
>keHust! Befib T/1a3a TOMBKO CO3/IAIOT YETKOCTb KOHTYPOB U M300paXke-
HHe 00BbeKTa, KOTOpble eCTh HeBUJUMOe OecuucjieHHOe MHOXKECTBO
LpYTHUX.

Ho BuggT nrofy Teno LieJIMKOM, TaK KaK acCoLMaldd pa3HbIX MU-
KpoOOB 00pa3yr0T pasHOIUIOTHBIE TIPOPACTaHUsI KJIETOK: B BUZE TOJIO-
BbI, DYK, HOT, BHyTpeHHOCTel. ViMeHHO MUKpPOOHEIe “Tiofipa3zeneHus’”
HaxXOJATCS Ha BBIHY)KAEHHOM MaplIpyTe “TOUKW” KOHLIeHTpaLWU Iepe-
CEeKAOLUXCS B HEH Uy)KUX COOBITUH (MAYIIMX OTKY/AA-TO U YXOZSIUX
KyZJa-To). VIMeHHO MHMKPOOBI, TOCTOSTHHO MHOXXach ¥ YMHpasi, MyJIbCH-
PYIOT Maccoi 13-3a pa3HOKOHLIEHTPUPOBAHHBIX YCIOBUH “TOUKU” (MTU-
LIbI, PBIOBI, UeJIOBeKa) B e€ BEIHY)K/JEHHOM TiepeMelleHNY Ha TUlaHeTe.

A co3HaHue — 3TO (pakTanbHBIe MPeoOpa30BaHUs U3-3a HeHU3Me-
HSIEMBIX U CMPO20 NOCAedosamesbHbIX Pa3HOCKOPOCTHBIX HEBUAMMBIX
TIPOHU3bIBAHUI JIPYT JPYrOM Pa3HbIX COOBITHI Pa3HOTIOTHBIX TeJ T/ia-
HeTbl, CostHeuHOM cucteMmsl, ['anakTuky... [IoaToMy MypaBeii pasymeH,
1 006s1aka HeOOBIYHBI, ¥ KOJIOHUW MUKPOOOB, U pPacTUTe/TbHbIE B3aUMO-
OTHOIIIeHUS, U jieueOHbIe CBOMCTBA BOJHL. . .

Kak Obl HU mbITasicss YeoBeK pacCMOTPeTh UTO-TMOO0 TalHOe B
00BEMHBIX CK/afikax BpeMeHH, OH YBU/IUT TOJLKO CBOU JIMUHbIE COOBI-
THUS1 B HUX, KOTOPbIe pacrnpeze/uiuch B Macce HelOHATHBIX UyKUX!

O KAK XKE TTOHSATBH TTAPAJJOKC? CBeT JjaéT BO3MOKHOCTb YBU/IETh

LIBeTHbIe TToBepxXHOCTU. Ho mpu MHOKecTBe pesbe)OB OTpaskaro-
LIMX TIOBEPXHOCTEH LIBeTOBasi raMma BUJJOU3MEHsIeT MepBOHavajbHOoe
BUJIeHUe, a MeHstollasacs (M3-3a BpalleHUs MJIaHeTbl) OCBELEHHOCTh
COBEepILEeHHO BUOM3MEHSeT TICUX0JIOTMUecKoe BOCIIPUSTHE, TIPU KOTO-
POM OZIHU U Te ke LiBeTa (B pas/IMYHbIX YC/IOBUSAX BUI€HMS) JalOT pas-
JIMYHOe MTOHMMaHKe TI0C/IeIyIOUX BrieyaTeHu! (B cekyHjax). MHaue,
W3MeHeHHe OCBelIEHHOCTH (T.e. yIJla OCBellleHUsl), U3MeHeHHe TOHaJlb-
HOCTH OCBeILEHHOCTH (OCBeT/ieHue — TOoTeMHeHUe), u3MeHeHue (Qu-
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3M0JIOTUYECKOr0 COCTOSIHUSL (Pe3KOCTH 3peHMst) — BCE 3TO uucmoma
3puMO20, HO B W3MEHsIeMOM IJIOTHO MOC/e/0BaTeNbHON My/IbCUPYIO-
1[elt AUHaMUKe:

Bapuant 1: CosnHeuHoe ocgeujeHue 13-3a Bpall|eHUs [1JIaHeThl;

BapuaHnrt 2: HckyccmeeHHoe oceeujeHue — HeBUMoe OHOBOC-
TIpUSITHE OPTraHU3MOM OuocyIecTBa [cobcTBeHHOr0] BpartieHust
TUIaHEeTHI.

BriBog. CBeTOBOCIIpUATHE TOHAILHOCTEN LIBETOB — 3TO OCBELEH-
HOCTb B Jjara30oHe 3pUTeNbHOCTH, TJe T7IaBHbIM B BOCIIPUATHM SIB/ISET-
Csl HEBUJVIMOE U OCHOBHOE: 3HEprooOMeHbl, KOTOpble, TPOSBIISSCH B
TCeonaToreHHBIX VI3MyueHUsIX, MaTepUaIU3YIOTCS UMH B r0060e CcOObI-
THe, COCTOsIIee U3 MepeceyeHrsl MHOXKECTB 3/IeMEHTOB JPYIMX pasHo-
HampaBJ/IeHHBIX COOBITHI Te/T B “TOUKe” HaIllero MPOCTPAHCTBA.

OCTOSIHUE 3MOLIMM YEJIOBEKA. COOBITHSI 3MOLIMOHATLHOTO BOC-

MPUSITUST HEOOXOUMO TMPEe/ICTaBUTh KaK y30puaTthble 0OBEMHBIE

L[BETHbIE KapTUHKH, KOTOPbIE MOOYEPEIHO TO BBIXOJAT U3 KAKUX-THO0
YUaCTKOB T10JIs1 YCIOBHOM “TIepBOi” KapTHMHKU, TO BO3HUKAIOT M3-3a U3-
MeHeHHs1 caMoii 0011ieli 1IBeTHOCTH LIBETOY30POB, TO 00pa3yloTcs u3-3a
V3MeHeHHs yriia 3peHust K 0ObEMHOMY I10/TI0 KapTHHOK.

OMOLIMH YyesioBeKa — 3TO MHOYKECTBEHHOE COCTOSIHUE [IDYTUX Cpef
B TeJie UejioBeKa:

1. /IBuwyKeHre COJTHEUHON OCBelEHHOCTU (B BUJE TeHell BepTH-
Ka/IbHbIX 0OBEKTOB);

2. [lBwkeHWe TeHell OT pasHopesibepHON 0OsauHOCTH (TIpU eé
pa3HoM MJIOTHOCTH);

3. /IBiKeHHe TeHeil OT KauarolWXCs, MOBOPAUMBAIOLIUXCS Tesl
(McThEB ZepeBbeB, BeTBell [lepeBLeB, /lepeBa, TPaBhl) U3-3a
pasUuHbIX BeTPOB, UX HallpaB/eHU;

4. YyBCTBUTENbHOCTh K BETPOBOM Harpyske, MpH HaXOXKIEeHUU
Jla>ke B TIPOUHBIX COOPYKEHUSIX;

5. TemmnepaTypHble nepenajibl BHEIIHel cpefibl KaK BO3ZeHCTBUe
BHYTPH U CHapy’KH TeJia, T.e. Ha KJIeTKH OpraHu3Ma uejioBeKa;

rZle BCE BblllIerepeunc/ieHHOe CYTh Bblfle/ieHHble HAMU, HO HeOTZemu-
Mble B IIpypozie COCTOSIHYSA Tesl U SIBJIEHUM.

Bce Tena B Ilpypojie HauMHAKOTCA U3 IDYTUX TeJl, TLe MNOCTOsIHHAs
TIepBOOCHOBA — COJIHEYHOe u3nyueHue. Yepeaysich B BapuaLlUsiX CHUH-
Te30B, OHO 00pa3yeT IyIaHeTy 3eMJIst U BCeX eé T0JIb30BaTesiel:
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1. CosHeuHoe H3TyyeHHe 00pa3yeT ra3oBble COCTABBI;
CosiHeuHOe M3/TyueHre + ra3oBble COCTaBbI = XKUAKOCTH;
3. CosHeuyHOe u3/yuyeHHe + rasoBble COCTaBbl + JKUJKOCTH
BUZIbI GakTepuii, MUKPOOOB. ..
4. CosiHeyHOe W3IyuyeHHe + Ta30oBble COCTaBbl + >KUJKOCTH +
(bakTepuu + MUKPOOBI + ...) = BU/bI [IOUB;
5. CosHeYHOe M3ayuyeHue + ra3oBble COCTaBbl + >KUIKOCTH +
(bakTepuu + MUKpPOOBI + ...) + BUZBI IOUB = BUALI PaCTUTENb-
HOCTH;
6. CosHeyHoe u3yuyeHWe + rasoBble COCTaBbl + JKUJKOCTU +
(bakrepun + MUKpoOBI + ...) + TIOUBa + paCTUTETBHOCTD
BUIbI MTOJI3AF0LUX, OErarol[ux, MIaBaroluX, JeTarlInX;
7. CosiHeYHOe M3/IyuyeHue + ra3oBble COCTaBbl + >KUIKOCTH +
(bakTepyu + MHMKpPOOBI + ...) + TIOUBAa + PAaCTUTENHLHOCTH +
BUZbI TIO/T3AI0MINX, Oeraromux, MiaBaroux, JetTaroumx = Ue-
JIOBEK.

D/eKTpOMarHuTHble U IJla3MeHHble COCTOSIHHUSI — 3TO CBOMCTBA
SIPKOBBIPa’KEHHOTO (3HepProoOMeHOB), T.e. B3aUMOCBsI3el B LIBeTo0OMe-
Hax ['eomatoreHHbIx M3nmyuenuit. [Tynbcaruu B 3/1eMeHTaX 00BEMHBIX
uBeTopebeoB camux ¢ppazmeHmos (ppakTanbHBIX CBs3e [/1s TTOKCKa
“TallHOro” HaMm He HY)KHbI. BbiJjenieHue uepe3 cO3HaHUe, BOCTIPUSITHE
JuyHoro “SI” — 3TO U ecTh Te CBOMW I[BeTOpe/bedbl B (hparMeHTax
(bpakTa/sbHBIX CBsI3eM KaXJ0ro peajbHOTO yesioBekKa.

N
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JKPAH BU3YA/IM3ALIMA I'EONTATOTEHHBIX W3/TYYEHMIA

FOBOE IUIOTHOE TEJIO CTb SHeprusi MHOTOKPaTHBIX TpaHC(opMa-

WA 3BE3IHBIX M3/TyueHni (YTVIOTHEHUM rajakKTUYecKuX U3ayde-
Huit). JIroboe Tes0 CoHEUHOH CHCTeMbI — SHEPIUsi COTHEUHBIX H3/Ty-
yeHUH, rae camo CosHIle — MaTepyany3alys yacToT TeueHUl BpeMéH
Pa3HOIIOTHOM rajlakTH4YeCcKOU cpefibl (siBJisitolLeiicst (hparMeHTOM Teue-
HUM BpeMéH Hailleli BeeseHHOM).

Wrtak, comHeuHbld cBeT. OH My/bCUPyeT B CKUMaIOLECSI-pacxo-
Jsuleiics cpefie, T.e. HUKyZa He “JIeTUT”. A Kak >Ke CBeT BCIbIXHYBIIUX
WU CTaperolux 3BE3Z? VX CBeT BCIIbIXMBAaeT B NPOCTPAHCTBE WU
Me/IJIEHHO yracaeT /sl JIto/lel, XOTsl OHU BO3HUK/IM WM yracjd MHOTO
MWUIMOHOB JIeT Ha3af,.

Bormpoc: eciu 3Be3fia usnyvaer chepuvecky, U eé cBeT IpU yAa-
JIeHVY Ha MWUIVOHBI JIeT HJET K Mo00My 0OBeKTy, OT Heé Tak yzanéH-
HOMY, TO TIOYeMy He BUHO cepomza pacrpocTpaHeHHUsi eé CBeTa, a
TOJIbKO CBETsIIasicst Touka? JIroboli (hu3MK, MaTeMaTHK, aCTPOHOM 3Jie-
MEHTapHO OTBETUT Ha 3TOT BOIIPOC, II0-pPa3HOMY CO3/,aB Ha JIMlie BUJbI
rpuMac. Ho TOJIBKO 37eMeHTapHO, B paMKaX OOIIeNpPHUHATBHIX YCIOBHH
noHnMaHusi! Benp BCTIBIXHYBINAs 3Be3fa y “HUMX” CHadanaa 0OCUUTHI-
BaeTCsi KaK HeTO/BIDKHBIM OOBEKT C TPOLeCCaMH SAePHBIX PeakIyil.
[Motom wuAéT uepeJoBaHWe HANIOXKEHUM C/IyYalHbIX CHUTyal[ud, T[e
BU/bl B3aUMOJENCTBUI aHAJIOTMUHBl OJE€BaHHIO IPU NpUMeEpPKe Kyuu
KOCTEOMOB Pa3HbIX pa3MepoB Ha HEIIOMEPHO TOJICTOIO HU3KOr'O IOCIIO-
JIMHa WM HeIlOMepPHO BBICOKOTO Xy[oro. XoTs BUJHO, UTO U Kak He-
00X0ZMO [ieflaTh, HO €CTh YCJIOBHE TOBe/leHHs, U BCe CTapaTelbHO
repeOUparoT 3TH KyuH “KOCTIOMOB”.

[HagaiiTe pa3bepémcsi. 3Be3a BCIBIXMBAET U He 3aTyxaeT. B crek-
TPOLIBETHBIX TeUeHUsIX BpPeMéH, OpM Tesl BO BpeMeHax He CYIIeCcTBY-

98 DE INVESTIGATIONE TEMPORUM



eT. EcTb TO/IBKO AMHAaMMKA YTIOTHEHHBIX 3HEProcpesi, 00pa30BaHHBIX
pa3HoHanpaB/ieHHbIMU (pOHTaMU L{BeTOTeueHWl BpeMéH. VIMeHHO
Mybcalyist cpef obpa3yeT KapTUHKU COOBITHI Kak uepe/ioBaHHUe CLieH
(B Tex yacTOTax BOCIPUSITUS, B KOTOPBIX CYIIECTBYET CyOBEeKT, Befy-
Yk HabJIoIeHYs).

“Kak ke Tak?” — CKaeT ciymiaresb (4UTaTesb) TeXHUUECKOTO
00yueHHs1 HOBBIM TIOHATHSIM MaTepHanau3anyu. — “Bexp moboii npef-
MeT, KOTOPbIi1 Mbl Ha3biBaeM TBEPAbIM, TEIJIbIM WIM MPOXJaJHbIM, U
MOTOM, Ha3biBasg ero (opmy (Kpyr/bld, KBaJpaTHBIA M T.I.) — 3TO
npejMeT, NPOLLeJIINI OLyIIbIBaHMEe DYKaMH, OCMOTP I/1a3aMUd U 0CO-
3HaHWEM TIOJIyYeHHBIX O HEM JaHHbIX. Harpumep, map wm Ky6”. Ho
3TO TMPU YCJIOBUH, UYTO MbI CaMM KakK TeJ0 eCTh CTalMOHApHOE COCTOS-
HUe MUpPO3[aHus (OJs YIPOIIEHHOCTH BOCTIpUsATHs). Eciu 61 MBI
KW 1 MWIIMOH JIeT, ¥ YeioBeueCcKuid Toz ObT OBl paBeH CeKyH[ie, TO
miap wid Ky6 pacrtasy Obl Ha HalllMX IJa3ax Tak )Ke, KakK TaeT KyOWK
JIb/la B HALLIUX J1aJ|OHSX.

VHaue: TemnepaTypHbIM (akTop BpeMeHH KakK XUMU4ecKHe peak-
LMY — OJVH BapUaHT MOHMMAaHWs TeueHUH BpeMEH (He 3a0bIBasi, UTO
TeueHUsI BpeMéH — 3T0 Oecuuc/ieHHasl Macca TeJl B TeslaX, B CBOMX pas-
MEPHOCTSIX CYLLIeCTBOBAHHS M TpaHC(OpMaLUil OHKX Te B ApYyTrue).

Ho B 5T0 Xe Bpemsl eCTb NOHUMaHUe KWA3HU “atoMoB”. KTo oHM?
OrtKyza npwieTaroT U KyZa yaetator? Kak OHU HaXO[AT Apyr Apyra BO
BceneHHOM U KTO UX KOHTPOJIUPYeT OT “TiepeefilaHus” WK “Hejoe[ia-
Hus”? U Boob1je, 3aueM OHM XXUBYT? KTO UX CO3/aéT?

Temneps MOCMOTPUM, UTO >Ke TIOKa3bIBAIOT CIEKTPOLBETHBIE Teye-
HUS BpeMEH:

1. Bce martepuasibHble Tesa (OT CyO-MHKpO Zi0 Mera) CyTb Marte-
pUasM3aiys JHEProoOMeHOB “IHepreTHYecKUid MUpP — Marte-
pUanbHBIA MUP — SHEpreTHUeCKU MUD — MaTepHasbHbIi
Mup — ...”;

2. JToboe Tel0 — 3TO MHOXKECTBO Pa3HOPa3MepHBIX JIEMEHTOB
YYy)KUX TeJl, pa3HECEHHBIX B PACCTOSIHUSIX U BpeMeHaX, MPOHU-
3bIBAIOIIMX APYT Apyra GpoHTaMH B “TOUYKaX” MaTepHajbHOTO
NIPOCTPaHCTBa;

3. PasymHOCTh noBeJieHUs “aTOMOB” — 3TO 3J/IeMeHTapHble CO-
CTOSIHUS TeJT B TeJlaX, TaK KaK Me>KaTOMHbIe 00beJMHeHMUsT, MO-
JIEKyJ/ISIpHbIe CBSA3U U T.J. W T.Il. — 3TO BCEro-HaBCero “kKajp B
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¢ueme”. Benp mobast “Touka” MpOCTpaHCTBA WCC/IeLOBAHUS
YeIOBEKOM JIIO0OTO COOLITHS — “ceueHHe” ydacTKa MHOJiCe-
CMeeHHbIX nepeceueHull (ppoHMO8 MHOHCecms meueHull 8pe-
MEH, a TaK KaK caMo Tejla YejloBeKa — 3TO TO Ke caMoe “ceue-
HHe” yuacTKa 6blweoO03HaAUeHHO20, TO BCe TeueHWs BpeMEH
“OXBaTWUTb B3rJIAOM” Oecriosie3sHO W3-3a oOpa3oBaHus Ce-
PUYHOCTH BOCITPHSITHSI B CO3HAaHWH JIFOOOTO yesioBeka (B3rJisij
ToueueH). Ho 3AkoH COXPAHEHMS DHEPTMU 00pa3yeT yC/IoBUe
KOHYCHOCTH TOUEUHBIX aCCOLMALINM, U CIIEKTPOCOCTaB JIF0060T0
MaTepua/lu3yIolerocsi Teja — 3TO JIMHeHHas pa3MepHOCTb
KOHyCa U ero pa3BépTka.

BriBog. ITpocToTa 00BSICHEHHI HEBEPOSITHO CJIOXKHA [ijisl TIPUBBIY-
Horo obpa3sa mbiienus. Ho yciioBust HeBO3MOXKHOCTH OoJiee Tepriesv-
BO MEPeXXUJATh YXY/AIIAOIIUecs epeMeHbl B 9K0402ulU K1emkoobpaszo-
8aHUS TeTephb sICHee BCEero BBICBETW/IM TYNUK CYILLIeCTBOBAHUS TeJla JIio-
6oro yesoBeKa Ha TUIAHETe KaK CEro/Hs, TaK U uepe3 Mecsl], U uepe3
roJ, ¥ yepes /iBa roga...

PasBuTyre B BO3AYIIHBIX CI0SIX “TpeMydero rasa” [IpoucxoauT] us-
3a U3MeHEeHUs] CO3HaHUs UesloBeKa B MpeblAYLIUX MOKOJEHUSIX uepe3
TeXHUYeCKUe MeXIoCyJapCTBeHHbIE XUMUKO-(pU3uUecKre porpaMmel,
KOTOpbIe Ha3bIBalOTCS HAyUYHO-TEXHUYECKUM MPOrpeccoM. JTO yCKOpe-
HUe TeXHWYeCKUX IOMBIC/IOB KaK TEXHUYeCKOe BOOPY)KeHHe BbI3BaHO
TOJIBKO COCTOSIHUSIMUA Pa3sHOIUIOTHBIX ra/lakKTUUeCKHUX Cpeji, CKBO3b KO-
TOpble BBIHY)KJeHHO 71eTUT CoJiHIle CO CBOel CHUCTeMOM, B TOM UMCIIe, C
ria”etol 3emsisi. befa TosibKO B TOM, uTO OBICTpasi peakiist oOie-
CTBEHHbIX KDYTOB CpeJyd TMPOMBIIJIEHHHKOB pa3HbIX KPYroB paBHa
HyJ1to Tipy 100% KaMIiaHuM CpeJICTB MacCOBOH MH(MOpMaIiH.

Tonbko ABa BUJA BpeMeHHBIX CHCTeM MOTYT 00pa3oBaTh LIeMHYI0
peakIvi — 3TO MUKPOOBI U si/iepHbIN CHHTe3, UTO TOAYEPKUBAeT UX
OOLIHOCTE B TIPUPO/ie 3HeproobMeHOB. A pa3 OOIIHOCTb OTpezeneHa,
TO MOHMMAaHUE HeIO/BI)KHOCTU aHAJIOTUUHBIX Cpef (3BE3HOTO U3/y-
YeHUsT U TOTBKO UTO OOBSICHEHHOTO) SIBJIIETCS O0KA3AmMenbCmBOM.

UJIEHUE JUHAMUKU ['eoratoreHHbIx W3nyueHuidl, T.e. MaTtepua-

JM3a1ysl ¥ Yepelyrolasicst BO BpeMeHax pa3Ho00bEMHas BO3MOX-
HOCTh eé BU3yasu3auyu. [IoHSB Temepr 3T MpoCTeifliiie KaHOHEI, I1e-
peliiéM K KOHCTDYKTHBHBIM 3/leMeHTaM YCTPOMCTBA, Ha3bIBaeMOIro
3KpaH eusyanusayuu I'eonamozeHHbIX M3nyueHutl.
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[ToBTOopHOEe HamomuHaHue! Ilpu MasneifllleM COCTOSIHUM JIMUHOIO
“ymayHo” CTIPSTAaHHOTO BHYTPHU cebsi JIyKaBCTBa, HeJOBEpUs U T.IL,
VCJIOBUM [l MHAWBUAYANBHON BU3yanM3alyy He OyneT, TaK Kak HU
OZIHO Cepbé3HOoe Jiefio “CIyCTs pyKaBa” He [iesaeTcsl. B MaTepuanbHBIX
COOBITHSIX 3TO TIPUBOJUT K PasHbIM (TI0 BpeMeHaM) BU/aM KaTacTpog
(IpYpOJHBIM, TEXHHUUECKUM, uesioBeueckuM). st pa3paboTKH HOBBIX
TPAHCIIOPTHBIX CHCTEM, KOTOpBIE OYZAyT IepeMellaThCsi BO BpeMeHax
CKBO3b pa3/MuHble MaTepuasbHble MUPbI Pa3/IWUHbIX BceseHHbIX, Ta-
KUe BapUaHThbl MOBeJleHUs] paBHO3HAauHbl KPY)KEHHIO 3a CBOel TeHbIO
(1), HO HMKaK He pellleHUI0 CKOPeNIINX IKOJ0THYeCcKrX 3aiau B KOCMU-
YecKOM IPOCTPaHCTBe (B TOM 4MC/e Ha IlaHeTe). 3afjaya IIOCTPOEHUS
HOBBIX BH/IOB YCTPOMNCTB HY)KHa JieTsIM U BHyKaM >XUBYLUX celvac po-
JuTesiell U TIOXKW/BIX, @ He HaXOXKIeHWU0 “nykKaBbix”. JIyKaBbIM camo
pa3BUTHe Ye/loBeueCTBa — Upe3BblUaiiHO oracHoe rnocsieZicTye!

Teno KaXX0ro yesoBeKa — 3TO BblJe/IeHHOe YIJIOTHEHUe TeueHUn
BpeMéEH, OuepuyeHHOe YacTOTOM BpeMéH B BUje 'eonaToreHHbIx Msmy-
yeHui (37eck — I1aHeTa 3eM/isi B SHepreTuueckoM mupe). Teno Kax-
[lor0 YejioBeKa — 95TO LiBeToTeueHus1 ['eomaToreHHbIx M3nyueHuii B
YCJIOBHOM LIW/IMHJPe MaTepuaJbHOr0 NpOCTpaHCTBa nposéta CosHeu-
HOU cucTeMbl, B TOM 4ucje, 3eMad. [IpOTSHKEHHOCTb COOTBETCTBYIO-
IMX [BeTOTeueHni ['eonaroreHHbix V3aydyeHuii ecTh 0O6BEMHbBIN yua-
CTOK 3HeprooOMeHOB JJaHHOTO Tesa. To ecTh BU3yanu3alys MPOUCXO-
[T CKBO3b yCJIOBHO ITPO3payHble MaTepyabHble Tesla, YC/I0BHbIe “TOu-
KU’ (popMBI Tes, rfe 3TU YCJIOBHbIe “TOUKM” CYTh JIMHUM C MOMEHTa
MaTepualM3aluy [0 MOMEHT JeMaTepHhaM3aldd B LiBeTonepexoax
13-3a MHO)KECTBEHHOCTH (DPOHTOB MepeceueHui.

P.S. DHepronuty I'eomaToreHHbIX M3myueHuid mo60ro Teia mpo-
CTUpAlOTCSl B IIPOCTPAHCTBe-BPEMEHU B IIpefieslax MHOIOMEPHOIr0o
00béMa ero 3HeproobMeHOB. I103TOMY UenoBEK MOXKET BU3YasM3UpO-
BaTh ['eonaroreHHele M3/1yueHusi TOMBKO B IpejesiaX MPOCTPaHCTBEH-
HO-BpeMeHHOT0 00BéMa 3HeproobmeHoB cBoero Tesia. — Jlem. /[aH.

Ho Henb3st 3a0bIBaTh, UTO IBETOJMHUM, OOpa3yloOlIye YCIOBHBbIE
“Touku” (OpPMBbI Tejla, — 93TO JIMIIL YaCTh H300pakeHWi pesbedoB
MHO)KeCTBa CIIeKTPOLIBETHBIX TeueHU! BpeMéH. Besap ucciepoBaresb
“BUUT” TOMBKO UMO-mO 8pode NOBEepPXHOCMHO20 Ugemopenveda, a
uyyTh “raybKe” — 3TO Apyrye MPOCTPaHCTBA, KOTOPBIE TOJBKO NIPOHU-
3BIBAFOT €ro yCIOBHBIN LpyMH/AD. [Io3TOoMy HccieoBaTesb 00s13aH 110-

OKPAH BU3YAJIU3ALIN 101



MHUTb O (PpaKTasbHOCTH BocHpusaTus. CMeweHuss om coomeemcmaust
ysemonepexo008 — U Ha JKpaHe BU3yanu3al[iu OyAyT BUAHBI APyTHeE
3/1eMEHTbl MaTepUaJIbHbIX TeJjl, I0POil IPYIUX BPeMEH U uepefloBaHUe
Pa3MBITHIX U300paKEHUH, T.e. UMo Y200HO, MOALKO He 3a0aHHOe.

Pabora Ha 3KpaHaxX BH3ya/lu3alM¥ OUYeHb WHTepecHa M upe3Bblyaii-
HO CJIO’KHA M3-3a TIPOCTOTHI, KOTOpasi 00pa3yeT He3aMeTHY MTHOBEH-
HYI0 MOHOTOHHOCTH BocmpusTHs. OTcCiofa Heo0XOJUMO HACTPOUTH
9KpaH BU3yalM3al[id Ha CBOE COOTBETCTBHe, re OyaeT BUIHA (TOIBKO
WCCIe[0BaTe o) NPOCTPAHCTBEHHAs Macca YepeyIoLuXcs Uy)KUX Co-
OBbITHII B IMYHOM YCJIOBHOM LIWIMH/ApPE (OT MaTepyanu3aluy o Aema-
Tepranu3anyu). CKOPOCTh BCEro N300pa’keHUsi — OT THICSYHBIX J0Iei
CeKYH/IbI /10 HECKOJIbKUX CEKYH[,. ..

P.S. B aTtom MecTe TeKCT obOpbiBaercs. Ilocseyroiye CTpaHULBI
9TOr0 TeKCTa yTepsiHbl. — [Jem. JlaH.

OPS/IOK PABOTBI Ha 3KpaHe BU3yanu3aluu ['eonatoreHHbIx N3-

JIyUeHum:

1. WccnepoBatenb 06s3aH TIOMHUTB, UTO YBHJEHHOe UM O cebe
camoM OyJieT MaTepraan30BaThCs B TOM OUepPENHOCTH, B KOTO-
poii OH CylleCTBYeT;

2. PacckasaTh apyruM 00 yBUAEHHOM (JTMUYHOM) WCCTIeJ0BATETHO
He YJacTcsl U3-3a BbIHY)KJEHHOCTH COUYETaHWI 3/IEMEHTOB Uy-
XKMX COOBITHH, TIOCTYMAIOIIUX CKBO3b YCJIOBHBIM LIMIMH/D
npoJiéta popMel ero Tesa (Ha IiaHeTe 3emJis);

3. BMmemathcs B CJIOUCTOCTH LjBeTOpeIbe(hOB TAKKE HEBO3MOXKHO
W3-3a BBIHY)KJEHHOTO “MeCTOHaxOK[eHWs” JINYHBbIX L[BETO-
TeueHUH BPeMEH B 00116l TUHAMUKE I[BETOTIEPEXO0/I0B;

4. 3HaHue 00 YBUEHHOM — 3TO yCJIOBHe IIOHUMAaHUs MIPeZCTOsI-
1€l 3a71lauy, KaK B 37IeMEeHTapHBIX Pa3paboTKax, Tak U BO BCEX
Tnpe/iHa3HaueHHbIX LIMK/IaX pabor;

5. UccnenoBaresnb, mpoueqiunii obydyeHre “CreKTpOTeCTOB”, B
TOM YMC/Ie OCO3HABLIMN MYHKThl VIHCTPYKUMU PABOTHI HA
OKPAHE BU3YAJIM3ALIMM, TOTOB K MTHOBEHHOM paboTe B TOJILKO
eMy fpe/iHa3HaUeHHbIX yyacTKaX KOHYCHBIX CEKTOpOB, I1poJie-
TaeMbIX 3eM/IEH B rajlakTUYeCKUX cpejiax;

6. BxokaeHue B CBOIO UaCTOTY TeueHU BpeMéEH:

6.1. “BuseHue” rajakTUueckou cpepbl (MpU HEBUAWMOM 3eM-
HOM TIPOCTpaHCTBe), rae ['naBHbI U3nyyarens — ock “yciioB-
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HOT0” LWIMH/PA Hailel ["ajakTUKu, TiepeHOCUT ucciieZioBaTe-
JI1 B 3aIUIIIEHHOE TPOCTPAHCTBO — MeMOpaHy BpeMEH ayphl
M1aHeThbl 3eMJIs, T.e. OH BUJAWUT He CBOE Teyo (PyKH, HOTH U
T.J.), @ MHOXECTBO LIBeTOTeUeHUM, “UAyLUX” OTOBCIO/ly B
Hero Y BBIXOJAIUX TYT ’Ke B TOM )Ke HallpaBjleHuH, TJe TO/b-
KO ero Harpas/jieHue “muraeT”’ repenvBaMH LIBETOKOHTPACTOB
Y KOHTPACTOB;

6.2. CooTtBeTcTBHE “omyieHus” OOBEMHON penbeHOCTH
3/IEMEHTOB CaMHUX (PparMeHTOB 1[BETOOOMEHOB TEUeHUU Bpe-
MEH 3HepreTUYeCcKOro Mupa;

6.3. TToHUMaHKe TIOJTHOTO OTCYTCTBHSI M300pa’keHHI MaTepu-
anbHBIX Te U TCUXOJIOTUYeCKUX COCTOSIHUHA — 3MOLMM, Tre
YyBCTBA PaJOCTH, PA30UapOBAHUS U T.J. U T.II. OYAyT BUIHEI
KaK KOHTpaCcTHbIe “BCIJIECKA” BO MHOKECTBAaX 3/IEMEHTOB Ca-
MHUX IyJbCAPYIOI[UX (parMeHTOB LBeTOOOMEHOB TeueHHit
BpeMEH 3HepreTU4eCcKoro MUpa;

6.4. “OryiieHue” cebss MHOXKeCTBEHHBIMH 3/IeMEHTaMU (par-
MEHTOB I[BETOOOMEHOB TeUeHUH BpEMEH SHEpPreTHUeCKOTO
MHpa — 3TO COCTOSTHUE TeX HEeprooOMeHOB, KOTOPbIE HEOly-
TUMO (T.e. HEBUJUMO) IMPOUCXOJAT Yy Tesia uejioBeKa C OKpY-
JKaloLIMMH ero cpejiaMuy;

6.5. D10 “omiyiieHue” (8§6.4) BbIHY)KJEHHO TNPUBOAUT K CO-
CTOSIHMIO CyTlep-MrHOBEHHOM TejlelopTaljuy, KOTOPYIO HHU
OJJHA HayuHbIe TIPUOOPHI, OCTPOEHHBIE Ha 6a3e 37eKTpomar-
HUTHOM TeopuH, He (GUKCUPYIOT;

6.6. bylaroziaps Tenepb OTKpBIBIIEMYCS] [IOHUMAaHUIO TOTO, UTO
eCTb MaTepuanbHOe Teso, OIepaTopbl-AUarHOCTUKU MOTYT
37IleMeHTapHO yuyacCTBOBaTh (B CBOMX OTpe3KaX BpeMEH) B CO-
MIPOBOXKJEHUU HCC/efoBare/s NpyU Busyanmsalmu um ['eona-
TOreHHbIX V3/1yueHuil, KOTOpble MaTepUaan3yroTCsl B Tejla Co-
CTOSIHMEM TIpOJieTaeMbIX W Marepuanu3yeMbix CoJHLEM ra-
JIAKTUUeCKUX Cpef;

6.7. TpaHC/AMs B SKpaHax BU3ya/iu3aliu, T.e. 00bEMHas BU-
3yaymm3auusi ['eonaToreHHbIXx M3nyueHud, JnuTcs oueHb ObI-
CTpO J/1s1 caMUX HcciiefjoBaTtesielt — oT 60 ceKyH[, 10 8 MUHYT.

OKPAH BU3YAJIU3ALIN 103



TPAHCIIOPTHOE CPEJICTBO TPEX CPE[]

KPATKOE MOSICHEHME O HeoOXOJWMOCTH TIPUMEHEeHHUs] TeXHUUe-
CKUX YCTPOWCTB MPUHLIWNHIAIEHO HOBOTO THIIA.

YesloBeK eCTh YaCTh IJIAHETHBIX cpep (ra3000pasHOM, KUIKOW U
CKaJIbHO-0Ca/J0YHOM). Bee miaHeTHbIe cpefjbl eCTh pe3y/bTaT MaTepHa-
JI3aluy COJTHEYHOMN Hepruu, KoTopasi, B CBOIO OuYepelib, eCTb pe3yJib-
TaT Marepuanu3aluy 3Hepruv ['amakTvku. Temeps, 3Hasi UTO Teso ue-
JIOBEKa COCTOUT M3 TUIaHETHBIX CPe, 3a/jaua co3ganusi TpaHcnopmHo2o
Cpedcmea Tpéx Cped, criocOGHOTO TiepeMeIaThCsl B eJUHOM O00BEMe
TpEéX cpen (BO3YILHOM, BOJHOM, TBEp/bIe TOPObl) yKe He BBITJISIAUT
¢anTacTukoil. Takoe TpaHCIIOPTHOe CpPeZCTBO, BMeCTe C IHWJIOTOM U
MaccakupaMu, MepeMelrasich B eIMHOM TlaHeTHOM 00béMe TpaHchop-
MHDYyeT CBOE Tesio (a TakXKe TeJjia MAIOTa U MacCaKUPOB) B 3aBUCHUMO-
CTU OT CBOMCTB CpeJibl, B KOTOPOW OHO B JJaHHBIN MOMEHT HaXOJUTCSL.

B Hacrosiiee BpeMsi Hallla MJiaHeTa, repeMerasich Beies 3a ComH-
uem B ['anmakTuke co ckopocTero 250 Km/ceK, MOAXOAWT K TpaHULiaM
raJakTH4eCcKOro CeKTOpa, SHepreTvka KOTOPOTO CYIIeCTBEHHO OTJIMYa-
eTCsl OT TIPUBBIYHON HaM. BciieicTBHe 3TOT0, COCTaB COJIHEUHOTO U3y -
YyeHUsI HAUMHAeT CYLIEeCTBEHHO U3MEHSThCS, UTO TIPUBOJWT K U3MeHe-
HUSIM Ha T1aHeTe. Haxofsick MoKa B MOTPaHUYHBIX C 3TUM CEKTOPOM
06/1acTsIX, MBI y>Ke OIIyIliaeM pruO/IKeHre Oy 1yiiero, MposB/sioIee-
Cs1 B yBeJMUEHUM KOJIMUeCTBA PA3/MUHBIX TUIAHETHBIX KaTaKIW3MOB,
KaTacTpod U aBapuil pa3nuuHOro Maciiraba.

YenoBeueckoe TeJI0 eCTh YaCTh TJIaHEThI, IO3TOMY BCE CKazaHHOe
OTHOCHUTCSI U K ero Teay. Mbl JO/DKHBI HAyUUTHCS KUTh B OBICTPO Me-
HSIFOLLUXCST TJIAHETHBIX CpeflaX, MPUUEM YUUTBbCS 3TOMY HY)KHO YXKe
celfuac, Tak Kak yC/OBHs Ha IIAHETe TT0Ka MPeJOCTaBISIIOT JIFOASAM 3Ty
BO3MOXXHOCTb.
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[TosToMy Heo6xofMMO HayaTh paboThI 1O co37aHMIO TpaHCTIOpT-
Horo CpexactBa Tpéx Cpea, crocobHOro TiepeMelaThCsl B TBEPOH,
BOJHOU U ra30BOM (BO3[YILHON) M/IaHETHBIX cpefiaX. DTU TpaHCIOPT-
Hble CpeZicTBa IpeZiHa3HaueHbl WCK/IIOUUTENLHO /i BOCCTAHOB/IEHUS
ra3oBbIX COYETaHWI IIaHeTHOro OOBEMa (peaHHMMaAIUsi MHUKPOOHOM
cpefipl), Tak Kak Teno OHOCyIecTBa, B TOM YHC/Ie UesloBeKa, eCTb MHO-
TOCJIOXKHOE, COPTaHM30BaHHOE 13 TIOJYMHEHHBIX K/IaCCOB 10 (ppakTasib-
HOMY TIpUHIMITY oOpa3oBaHUWEe MOAbKO MUKPOOHOU cpedbl. B cBOO
ouepesib KUJKUe Cpefibl — 3TO CTYIIeHHUs Ta30BbIX, a TBEPALBIe (oca-
[IOYHbIe) eCThb CTYIIeHus! )KUAKUX cpefl. TpaHchOpMUDYSICh BC/IeCTBIE
OecurCleHHBIX BapHalii pa3HOIIOTHOTO TajlaKTHUYeCKOro MPOCTpPaH-
CTBa, a, 3HAYWT, U COJIHEUHOTO W3/y4eHUs, ra30Bble Cpejbl IIaHeThl
8bIHYJICOeHHO c030asaiu (opmbl OHOTEN M3 accoUuanyii MHUKPOOOB.
CucreMa CTpOrOrO WCIIOJHEHWs Pa3HBIX 3aZiay KjaccaMM MHKpPOOOB
006pa3oBasio OCHOBHYIO JI0 CHUX TIOp CMBICJIOBYIO (hOpMy TIOBeJIeHUS:
8bIHCUMb — MPAHCHOPMUPYSCh.

CocTosiHMe Dpa3HOIUIOTHBIX rajakTU4yecKux cpefi B Tesne CoJHIja
MeHsieT COCTaB MHKPOOOB, 00pa3yomyx Tesia OMOCYILeCTB, T.e. TPaHC-
¢dopmupyer ux Tena. Ilpeanaraemoe TpancrmoptHoe CpesCcTBO ecCTb
YCJIOBHe BBDKUBAHWUS TeJl JIFO/Iel, B KOHEUHOM UTOTe TPeZCTaBJISIOIIAX
co00it CJIO’KHO OpraHU30BaHHbIe KOJIOHUM MHUKPOOPraHHW3MOB. A camMo
TpancrioptHoe CpefCTBO JOJ/DKHO COCTOSITH U3 TeX JKe CpeJ, UTo U ye-
JIOBEUeCKOe TeJio, T.e. [ObITh] MHOTOKOMIOHEHTHBIM.

[MpuBBIYHBIE [J1s JIIOAEH MEeTasUIbl, UCTIO/b3yeMbIe B COBPEMEHHBIX
TeXHUUECKUX YCTPONCTBAX, CTAaHYT HEMPUTOAHBIMH B YC/IOBUSIX HOBOTO
Cosaua. TIpuBbiuHast U y#oOHasi [jii COBPEMEHHBIX JIFOZIeM 3JIeKTpO-
MarHUTHasi SHeprusi TakKe TiepecTaHeT B OYAYILEM UM CITy>KUTb.

Ho B Hacrosiziee BpeMsi y>ke CYIIeCTBYIOT IPeATIOCHUTKU JJIsl UC-
T0/1b30BaHUsl SHEPTUH TPUHIMITHAIBLHO HOBOTO THUIIA — paclipocTpa-
HSIFOLIeHCsT MTHOBEHHO UM OKasbIBarolllell BOCCTaHAB/MBaroLee BO3Zei-
CTBHE KaK Ha MeTasUlbl, TaK ¥ Ha OMOJIoTHYecKre CTPYKTYpHI. s Heé
HeT HU MPOCTPAHCTBEHHBIX PACCTOSHUN, HU BPEMEHHBIX POMEKYTKOB.
OTa 3Heprusi pacrpoCTPaHsIeTCs OJJMHAKOBO OBICTPO (MeHO8eHHO!) Kak
ot CorHija, A0 KOTOPOro 8 MMHYT, TaK U OT TaJaKTUKA TyMaHHOCTb
AHApoMe[ibl, CBET OT KOTOPOM (3/71eKTPOMAarHWTHBINA CUrHas) JIETUT K
HaM MWTMOHBI JieT. JTa >Ke SHEpPTHs JIeKUT U B OCHOBE TIPUMEHEeHUs
Tpancnioptaoro Cpe/cTBa HOBOI'O THIIA.
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TPAHCHOPTHOE CregcTBO TPEX CPEJ, — CpPeACTBO NepeMelleHust
B ['eonaroreHHsIx M3nyueHusx:

1. TpancrioptHOoe CpejCcTBO OAHOBPEMEHHOTO IepeMeLleHUsT B
TpéX cpefax (BO3AYIIHO-BOAHO-TIO[38MHOT0) C MUHUMAaJILHOU
ckopocTbio 100 km/yac. Hu ofiHa u3 cpefi He MeHsieT peJibed B
CBOUX pa3HOTEMIIEpATypHbIX 00BEMaxX W3-3a MPOXOXKIEHUS
Tpancnoptaoro CpefcTBa;

2. TpancnoptHOoe CpefiCcTBO U3MEHSIET CKOPOCTh NepeMelLeHus B
PasHbIX Cpeflax TOMbKO H3-3a Pa3HOIUIOTHBIX raJaKTUYeCKUX
cpeJ;, KOTopble IPOHK3bIBAOT CoJIHLIe:

— CKOpOoCTh TiepeMellleHUs] B TPYHTOBBIX M 0a3albTOBBIX
cpepax (u3-3a ComHia) Moxket 6biTh B 10, 100, 1000 pa3
Oosbilie, yeM B BOAHOM WM ra3oBoil cpege. Heobxomumo
MNOMHUTB, 4TO TpaHcroptHoe CpeAcTBO “TIPOHU3BLIBAET”
3TU CpeJibl, KaK OBl CTPAHHO 3TO HU 3BYYAIO;

— TpaHcrioptHoe CpeACTBO MOKeT OCTaHaB/IMBAThCS B TPEX
cpefiax, TOr/la ero CKOpOCTb Oy/leT paBHa CKOPOCTH Bpa-
1IeHUs TIIaHeThl. MIHaue — ero MO>KHO YBU/IETh;

— TpancnioptHoe CpeJCcTBO MOXKeT [MlepexoAuThb] B 0HOBpe-
MeHHOe W pa3HOHarpaBJ/ieHHOe JBIKeHue. Torja ero cko-
POCTb paBHa CKOPOCTH BpallleHUs IJIJaHeTbl BOKPYI' CBOel
ocu (0,5 KM/cek), HO repemelijeHre OyeT B ABYX U3 TPEX
Ha3BaHHbBIX CpeJiax;

3. Bo Bcex yc/IoBHAX CBOero IiepeMelleHUs TpaHCIIOpPTHOe
CpencTBO coBeplliaeT “TipoHU3bIBaHKe” [3TUX cpef] MO 3AKO-
HY TEPPUTOPUI TeueHU BPEMEH.

Cn0XKHOCTh B aJjanTalldy BOCIIPUSATHS HENPepbIBHOIO B IPUBbLIU-
HOM Oosiee 10 JjieT TOPMO3WT pa3sBUTHE CIACATeNbHBIX YCTPOWCTB U
TPaHCIOPTHBIX CPeACTB Ha M3HaualbHOW 3KOJ0THYecKoi ocHoBe. Bce
BU/IbI 9KOJIOTMUYECKUX pelleHUM BCeMHU YYEHBIMU CTPOWIHCH Ha 3JieK-
TPOMarHUTHOM OCHOBe (TIPOBOZA, MPUOOPBI) U META/UTMUECKUX KOH-
CTPYKLIM CaMMX TPAHCIIOPTHBIX CPENCTB, The pabourM Tenom OBLIO
MHHepasbHOe TOIIMBO, T.e. BCE TO, UTO [IPOTUBOCTOMT KjleTyaTKe Tesia
yesioBeKa. VHave, Kak ¥ OTXOZb! NPOU3BOJCTBA, 3TU 3KOJOrMYeCcKHue
pereHus TyOST BO3AYIIHYIO Cpe/ly [bIXaHUs UeloBeKa, TaM JKe U BOJY
u T1.1. [lepedpasupysi KOMUKCBHI: “CriellidIi B aBTO Ha TOMOIb 3a-
OoseBIIEMY, a IO ZIOpOTe TIePeAaBUIN BCeX TIPOXOXKUX” — T.e. BUIUM
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0eCcCMBIC/IEHHOCTh KOJI0TMYeCKUX TIPOTPaMM B pasHBIX CTpaHaX, MpH-
CTpanBaeMbIX COOKY K BuepalHei IPOMBIIIIEHHOCTH CETO/[HS.
PE/IBAPUTEJIBHBIE 3TAIBI CO3/jaHUSI SHEPTeTUUeCKOr0 TPaHCIop-
Ta /I TIepeMelLeHrsT B CTIeKTPalbHbIX 00/1aCTSIX MPOCTPAHCTBA
Bpemenu:

1. Co3nanwe TeopuH CIeKTpalbHBIX 00/acTell MPOCTpaHCTBA
Bpemenu;

2. JlabopaTopHble pacuéThbl TIpPeJBHEHUs TOC/TeA0BaTeTbLHOCTH
COOBITHM B3aMMOCBSI3eM YUYaCTHUKOB CO3/IaHUSI SHepreTvye-
CKOTO TPAHCIIOpTa JijIsl TepeMeleHus B CrIeKTpaibHbIX 00/1a-
CTSX NpoCTpaHcTBa BpemeHy;

3. HapaboTtka, coriacHo §2, coeIMHEHUS YYaCTHUKOB CO3[aHUs
SHepreTUYeCKOro TPaHCIOPTa, I/ie [IePBbIM 3BEHOM SIB/ISIETCS:
3.1. IlocnenoBatenbHOe “coefjiHeHMe” yUYaCTHUKOB CO3J@HHUS
8-mu BH0B TpaHcnopTHeIX Cpe/iCTB MepeMelleHus:

3.1.1. TTo nosepxHocty miaHets! (H = 0,8—-100 M) co cko-
poctbro 400 KM/4ac AJ11 IMYHOTO U CrieLjMeJULMHCKOI0 Has-
HayeHus;

3.1.2. Tlo noBepxHoctHu maHetsl (H = 17-50 M) co ckopo-
cteri0 500 Km/4yac, TOHOYHBIE/CTIOPTUBHBIE THUMA ‘“‘SKPaHO-
aH”;

3.1.3. Tlo noBepxHoctu myaHeTsl (H = 26—60 M) co ckopo-
ctbio 700 KM/Jac (11apoBUHEIE);

3.1.4. 3anpaBumku TpasncriopTHbix CpefCTB MepBbIX MyHK-
TOB, @ TAK)Ke HEKOTODPBIX HIDKerlepeunc/ieHHbIX (BbICOTa Haj,
TOBEpXHOCTbI0 paBHa 8 M € TOBTOpeHWeM pesbeda, CKO-
poctb 1.700 km/uac);

3.1.5. TpancrnopTtHOoe CpeACTBO AJis lepeMelleHus] B BOJAHO-
Bo3ayiIHo# cpeie ipu H = +100 M 1 H = —100 M co ckopo-
cThro BxoxeHus 100 km/Jac;

3.1.6. TpancnoptHoe CpeZCTBO [/151 TTepeMeLeHUsI B BOJHO-
Bo3aymHOM cpege ipu H = +100 M 1 H = —100 M co ckopo-
cThi0 Bbixoia 100 Kkm/vac;

3.1.7. TpancnioptHoe CpeAcTBO AJisl TlepeMelLeHusl B TPEX-
CpefioBOll YIJIOTHEHHOCTH (BO3ZyX — I0YBa — BOJA) IpHU
H=+100m u H=-100 M co CKOpOCTBIO TIDOXOZIOB He 6o-
see 70 Km/4ac;
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3.1.8. TpancnoptHoe CpefCTBO AJIS1 MepeMellleHrs B Ipo-
CTPAaHCTBEHHOM Juamna3oHe Bpemenu 06e3 ompejeneHus
TVIOTHOCTH MaTepyH CPefbl, HO C OTPaHHUUYEHHBIM (PAaKTOPOM
vHbOpMaIy;

3.2. DHepreTtuueckas “ofexzaa”:

3.2.1. I MeTUITMHCKUX 1ieiel (JMarHOCTHKA U peabuinTa-
Lust);

3.2.2. [na nunotoB TpaHcriopTHeIX CpeCTs;

3.2.3. 114 peaHUMUDPYEMBIX;

3.2.4. 1514 >KeJarOLlNX;

3.3. [MuTtanue “sHepreTHyeckoe”:

3.3.1. CootBercTBUEe “TyHHeq0” BpemeHu U sHepreTuue-
CKOMY ITPOCTPaHCTBY NOTpebIeHus;

3.3.2. O6BeM 3HEPrOMUIIH, COTJIACHO IMPOCTPAHCTBY TIPO-
JIETa MJIaHEThI;

3.3.3. MHdopmalus Kak muTaTe/ibHas Cpefila pa3HOM TIIOT-

»

HOCTH — “SKHJIKOCTL”, “CTyeHrncToo0pasHoe” u “TBépaoe”;

3.4. DHeprokarnaHbel — MeMOpaHbI BDeMeHH:

3.4.1. CooTBercTBUe IPOCTPaHCTBA U BpemeHnu:
3.4.1.1. [epeBbsi — MpUPOAHbIE AATYMKU (CUIHAIU3aTO-
PbI) COOBITHH, TaK KaK CIIEKTPOCOCTOSIHUS TalaKTUUeCKO-
ro mapupyra yepe3 CoJiHIle HacbIalOT reornaToreHHble
cdepbl 3emnu, a Te B CBOEM OOBEMe HACBHILAIOT BCe
CTPYKTYDBI, B TOM UHC/ie U JIFOZeH, U JlepeBbsi, XOI0M Bpe-
MeHHU:
3.4.1.1.1. V3nyueHue [epeBheB KaK CIeKTpooOpa3oBa-
HUI Ha TUIaHeTe B COOTBETCTBUU CO CIEKTPOOOpa3oBa-
HUEM UeJIOBeKa;
3.4.1.1.2. ®OTOXPOHUKA SHEPreTHUECKUX Tpeobpaso-
BaHUM, MPOMCXOJAIINX B SIPKO BbIP@KEHHBbIX ydacTKax
MeCTHOCTH;
3.4.1.1.3. doToperucrpanus ayp AepeBbeB B COOTBET-
CTBUM C aypoil Tejia yejOoBeKa B pasHbIX [JHIX KakK B
CTIeKTpalbHbIX 00pa3oBaHMsIX TMPOCTPAaHCTBA 0OBEMa
yJyacTKa Ha IUIaHeTe;
3.4.1.1.4. Co3panve vHpopMauy oOMeHa CUrHaIaMHu
“nepeBo — 4esoBeK”;
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3.4.1.2. TIpeobpa3oBanre (HOTOXPOHUKH B TMPOLIECCHI TO-
JiorpadvyeCcKUX HaKOIUTesIel “CUrHaaoB”:
3.4.1.2.1. Co3gaHre B OrpaHWYEHHOM YyuyaCTKe Ipo-
CTPaHCTBa [OBEPXHOCTHU IJIaHeThbl YCTPOMCTB roJiorpa-
(rueckoro 06 BEMHOTO U300paXKeHMs;
3.4.1.2.2. Co3aHue yCTPOMCTB 0OBEMHOIO TOJIOTpa-
¢rueckoro n306paXkeHHst C OTPAHUUEHHBIM ITepeMelrie-
HUEM B [IPOCTPaHCTBE;
3.4.1.2.3. Co3aaHue 3HepreTUUECKOT0 YCTPOWCTBA, Tie-
peJiaroliero ABWKYIYIOCs ronorpaduueckyro CTPYKTY-
DY B CIIeKTpa/IbHOM COCTOSIHMY MH(OopMaLiy;
3.4.1.2.4. O6beuHEHNE YCTPOMNCTB, PETUCTPUPYIOILMX
BHU/I Fe0NaTOreHHbIX SHEePreTUUeCKUX Cpej] U UX pasHo-
TeueHue BO BpeMeHU Ha OrPaHUYeHHOM yuacTKe;
3.4.1.3. Hapabotka wuHMOpMaI[i O B3aUMHBIX CBSI35X
MeXX/ly Pa3sHOs3bIUHBIMU HapeursiMu:
3.4.1.3.1. AndaBuT Kak 3HepreThyeckas KOHIIEHTpa-
L[UsI CIIeKTPaJbHOIO COCTOSIHUSI MH(opMaruu Bo Bpe-
MeHUY;
3.4.1.3.2. Ob0bearHeHNE CIEKTPATBHBIX 00pa3yrommX
andaBuTa B pUTMHKY “CUTHA/IOB” (Uepe3 rapMOHUYHbBIE
psizipL);
3.4.1.4. Co3gaHue mepeBofia /ir0O0Oro 3BYKOBOTO 0OBEMa
“CUrHanoB” MHOSI3bIYHOM MH(pOpMaLUY;
3.4.1.5. Co3zaHue 5HepreTUUeCKUX yCTPOWCTB MTHOBEH-
HOTO NepeBo/ia;
3.4.1.6. Co3zmaHre 3HeproycTpoiicTBa “TieperoBopoB” C
J10001 MaTepraIM30BaHHOW CPe/IOi KaK MCTOUHMKOM HMH-
tdhopmarum;
3.4.1.7. Co3gaHue 3HepProycTpoiicTBa AJisi TpuUéMa HH-
(hopmariuu 0T rosorpaueCcKoro UCTOUHUKA;
3.4.1.8. Obvepunenvie §3.4.1.4-83.4.1.7 nnsa co3paHvis
YCTPOWCTBA W300pa)KeHUs] TeOrNaTOreHHbIX HYHEprocpe[
TP “TIOBBIIEHHBIX” CKOPOCTAX KOMMYHHUKALUU;
3.4.2. CooTBeTCTBUE pa3BUTUs “siueeK’” MPOCTPaHCTBa;
3.4.3. CoOTBeTCTBUE TIEPEXOZIOB B 00pA30BaBIINXCA “CKIIajl-
kax” Bpemeny;
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3.4.4. CooTBercTBUE CBEDHYTOCTH TeueHHss BpeMeHM Kak
“ynutka Bpemenu”;
3.4.5. YpoBHU 3HepreTvku Bpemenu.

P.S. B atom mecTe TekcT obpbiBaeTcs. IToc/efyroie CTPaHHULIbI
3TOr'0 TeKCTa yrepsiHbl. — Jlem. [JaH.

PUMEHEHUE TPAHCIOPTHOrO CPEACTBA TPEX CPEJA. 3HaHMe

COCTOSIHMSI YaCTOTbI BpeMeHM Tesa Haileld ["ajakTMKU — ranak-
THUUECKUX U3y4YeHHH, KoTopble 00pasytorT CojHIe C ero TlaHeTaMy U
WX CIIyTHUKaMu (U T.Z.), IO3BOJIUT MOHATh CMBIC/ 337iay, BBITO/HsIe-
MbIx TpaHcrioptHeiM CpenctBoM Tpéx Cpen. 3TO — TpaHCIIOPTHOE
Cpe/ICTBO LIBeTOJMAarHOCTUKU BPeMEH, KaK MpOSIB/ISIOIUXCS (KXY
YCJIOBHYIO CEKYH/y) MaTepHaJIbHBIX SIBJIEHUH U 00BEKTOB.

[Tpumenenue TpancroptHoro Cpexactea Tpéx Cpep s couyanb-
HBIX aMOUIH KOPOTKOXKUBYIIIMMH JTFOABMU TUIAaHEThI 3eMJIsi aHa/IOT Y-
HO TIPUMEHEeHHUIO SiIePHOTO B3pbIBa ISl YCTpallleH!s1 copouyeii 6abou-
Koli-oZHoAHeBKoMH. OTCroZa BUAHA 0eCCMBICIEHHOCTDL JKe/laeMOii BO3-
MOKHOCTM IipuMeHeHust TpancrioptHoro CpepactBa Tpéx Cpen pnd
00€eBBIX WIH Pa3Be/[bIBaTe/TbHBIX COLUATBHBIX “MeXI0yCcoouIr”.

BrIBO/: MOIBITKA YHUUTOXUTH “Bpara” CO34acT yC/I0BUe II0JHOIO
VHAUTOXKEHUsI “CBOMX”, TaK KaK TeueHWs BpeMEH 00pa3yroT OOL[hi
00BEM, U3 KOTOPOTO MaTepUau3yIoTCs B “Bparu” U “cBou”.

CBoeBpeMeHHble TeXHUYeCKHe NpesyTpeXxeHns Bceld Macce yesio-
BeuecTBa (KaKk eJIMHOMY Tesy) U eé peakLysl CaMOCOXPaHeHWs B IpO-
JIETe TajaKTUUeCcKoro TIPOCTPAHCTBA eCTb HOPMaslbHOe TOBeZieHre JIt0-
6ot buocucTeMel. Pa3zym He B TOM, UTOOBI y3HATH CeOsi B 3epKaje, a B
obecrieueHNH JI/TUTETBHOTO COXPaHeHUsI CBOETO IMOTOMCTBA B COOTBET-
CTBUHU C “HUIeN” pa3BuTus. Y Jofell “HUIlel” pa3BUTHS SIBJISETCS
JIECTHUL]A COLMa/JIbHOTO COBEpLLUEHCTBOBaHUS, IZe cerofHs YesoBek
CTOMT TOJILKO Ha MepBOM CTYIeH! U3-3a KMBOTHOTO CTpaxa /YT Iepej
IPYTOM U JPYTHX ([0 CUX MOP) ePBOOBITHBIX TPUBBIYUEK.

3arsArvuBaHue pellieHust peanusalui [IPOTPAMMBI PA3BUTHUS TPA-
JKIAHCKOW HETPAIIMLIMOHHON ABUAKOCMOHABTHKM MPUBEJET K 3J1eMeH-
TapHOH HeCcrocoOHOCTH (M3-3a KPAaTKOCTU BpPEMEHH) IPeAO0TBPAaTUTh
MaccoBOe I[IOpakKeHHe HacesjeHHsl BCel IIaHeThbl M3-3a BXOXK[EHUs
panee (1989-1993 r.r.) B U3MeHEHHbIE C/IOM Ta/laKTUIECKOT0 00bEMa U
TIPOXO’K/AEHUsT CKBO3b BCE Gosiee U 6ojiee YIJIOTHEHHYIO “arpecCuB-
HOCTB”. JTH cjiou uepe3 CosHIle U IUlaHeTy 3eM/Isi BO3[elCTBYIOT Ha
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MO3T JTF000TO CYILeCTBa, B TOM UHC/Ie U JIFO/Iel. Y CKOPEeHHOe >Ke pellie-
HUe eCTeCTBEHHO CO03/]aCT YaCTUUHYI0 0e30IacHOCTh B OIpeZeéHHBIX
palioHax TuiaHeThI (K3-3a MOTepSIHHOTO BpeMeHU HauuHasi ¢ 1989 roga).

HackokoM WM NpUTBOPCTBOM IIO3HaThb TeOPUIO ['eonaTOreHHBIX
Vi3nyueHuit Hesb3sl, HO MOYKHO JIMILIb TOJBKO TIOTOM Yepe3 Ipollie/iiiiee
BpeMs1 YSICHUTD MOTEPSIHHYIO BO3MOXXHOCTh U OeCTIOHOCTh COOCTBEH-
HBIX CTeHaHWH Tiepe/] YBeTUUHBAOLIeICsl TIPOTacTbI0 6@3bICXOIHOCTH.

M3-3a KOHILIEHTpAI[UM TIepe/IOBbIX TEXHOJOTMHA B 0OOPOHHOMW Mpo-
MBIIJIEHHOCTH DeIlieHHe [JAHHOW TIPO0/IeMbI, eCTeCTBEHHO, MO>KHO
HaMlTH TOJBKO Ha 3TUX NPeJTIpUATUSIX.

POTPAMMA PA3BUTHS I'PAXKJAHCKOV HETPAJUIIMOHHON ABHA-

KOCMOHABTUKH, B TOM uuciie TpaHcriopTHbIXx CpefiCcTB repeme-
IIeHUs] B eAUHOM 00BEéMe TPEX TUIAaHEeTHBIX cpe[ (BO3AYIIHO-BOJHO-
TPYHTOBOE TIPOCTPAHCTBO).

TEOPETMUECKUI MATEPUA. HapaboTka 6a3bl TeopeTHUUeCcKHX 3Ha-
HUH 00 SHEPreTHUeCKOM MUpe, B TOM UMC/Ie — SICHBIX, KOHKPETHBIX U
00bEMHBIX 3HaHWK O [eonaroreHHbIX M3mydyeHMsK TUIAHETHI 3eMJls,
IUIs TUTAaBHOT'O TIEpexoZia OOIIeNPUHITON aHTUIKOI0TMUEeCKOU TeXHOI0-
TMM U TeXHUKW aBUALMOHHO-KOCMHUYECKOTO Ha3HaueHHs B TEXHUKY
Oe3aBapUitHOM KCIUTyaTalliy YKOJIOTHYeCKOro OasiaHca Ha BCeX CTyIle-
HSIX pa3paboTKU U U3rOTOBJeHUs. TIpeAnpusTUsi-U3rOTOBUTEN BhILLIE-
Ha3BaHHOW TeXHUKU TIepelAyT TMOJHOCThI0 Ha (yHAaMeHTa/lIbHYI0
OCHOBY OpraHu3aliiy M BeJleHUs POW3BO/CTBA 10 BCEM I0JIOXKEHUSIM
TeOpPUM KaTacTpod BO BCEX CBOMX CTPYKTYypax.

HAYUYHO-TIPAKTUUECKUE WMCCIENOBAHMSA ['eomaroreHHbix Wsmyue-
HUll B Mactepckux. [Iporjecc opraHv3aluu MCC/efOBaHUN oOcyllle-
CTBJISIETCS. TOMBKO A0OPOBOLHBIMU He3aBUCHMBIMU HCCJIe/[OBaTe sIMUA
Ha pasHbIX TeppuTopusax. ITosHoe Ha3BaHWe 3ajauu: MacTepckas IO
W3YUEHUIO YCKOPSIOILEerocsi 00béMa KaTacTpod Kak sPKOBBIPa’KEHHBIX
HeCOOTBETCTBUH TajlaKTUUeCKHUX M3/yueHUM B COJIHEUHO-3eMHBIX CBsi-
351X, B TOM YMCJIe — Ha IJlaHeTe 3eMJIsl.

[TEYATHO-JIEKLIMOHHBIE BO3MOXHOCTHU. IlepebiM 5manom pasBUTUS
aBMAKOCMUYECKHUX TEeXHOIOTHH ObL1 3Tarm pa3paboTKM M OCBOEHUs
OCHOB pakKeTHOM TeXHUKU C KoHLA 1920-x M aKTHMBU3ALUSI paKeTHOM
TEeXHUKUA TIOC/Te 2-i MUDOBOM BOWHBI B HayuyHO-TIPOM3BO/CTBEHHOMN
chepe mo koura 1980-x, rae oco3HaHHe 3HAYMMOCTH 3KOJIOTHH OBLIO
“paKkeTHbIM TOIUIUBOM”.
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HWcnons3oBaHue neyaTHO-/IEKLMOHHBIX BO3MOXXHOCTEH [i/1s1 pacilu-
peHusi MOHUMaHUs 3HaYMMOCTU Bmopozo smana pa3BUTHsI aBUaKOCMU-
YeCKMX TeXHOJIOTHI CpeJy PasHOBO3PAaCTHOIO U Pa3HOYPOBHEBOIO 0
BOCTIPUATUIO HacesleHUsl CO3/laéT HeBUUMOE 3allUTHOe IIPOCTPaHCTBO
B Pa3yMHBIX MIOMBIC/IaX ¥ JeMcTBUsIX. Tak KakK MpH OTCYTCTBUU TaKOBO-
r0, CHayasa JIOKajbHO (B BU/ie TIPUBBIYHBIX SIBJI€HUN — I0)KapoB, SMH-
JIeMU, TeXHUUECKHX U 9KOHOMHUECKHX HeCTaOMIbHOCTeH, COLanb-
HBIX arpeCcCHBHBIX BCIUIECKOB), TIOTOM BCé 0Oojiee YIJIOTHEHHO B JIO-
Ka/JIbHOM, a [ajee (B YCKODSIOIeMCs reoMeTpUUYecKoil MpOrpeccum)
VIUIOTHEHHBIE JIOKA/JILHOCTH “COJ/IBIOTCA” B eIMHYI0 HEBOOOpa3uMyio
KpYyroBepTb.

[Tpumep: mnocnefoBaTe/bHble W HEBUAVMO COeJUHEHHbIE 3BEHbs
obpa3oBanus YepHOOBITLCKOUM KaTacTpo(dbl, TJie UCIIONHUTEIN He 3Ha-
JIM IPYT pyTa B JIMLIO U ObTM pa3ziesieHsbl rogaMu (pa3paboTurKy, Jiu-
KBUZATODBI).

[TonnMaHue 3HaueHUs B pa3HOYPOBHEBOM BH/le Ha JIEKLUSX U UH-
[IVBHZYabHOM UTEeHUM OpOIUOp TIOMOXKET YKPEIUThCS JYXOM |
YTBEPUTHCSI HOBOM TEXHHUKOM IOCTOSIHHO Pa3HOBO3PaCTHBIM CJIOSIM
HaceJIeHs 1TPH Y’KeCTOUeHHUH TPUPOJHBIX YCI0BUH U 00pPaTHBIX CBs3ei
B TEXHUUECKOM COLIMyMe JItoflel U3-3a BbIHY)KJeHHoro mnposiéra CosH-
11a (B ToM umcsie 3eMJIH) BO BCE OoJsiee 1 Gostee “arpeCCUBHON” TamakTH-
YyecKoii cpefe.

PA3BUTHE TIOHMMAHUA Y YNHOBHMKOB pasHbIX PaHroB, UCIIO/HSO-
myx 3agaun IlepBoro 3Tamna, Hen30e)XHOCTH TpaHC(OpPMaL BOEHHOM
aBMAaKOCMHUYeCKOM TeXHOJIOTMU (M3-3a 9KOJIOTMUECKOro Kpr3uca) B rpa-
JKIAaHCKOe BIDKeHUe pa3paboTKu W 0CBOEHUSI OCHOB HeTPaAWLIMIOHHOM
KOCMOHABTHKU (B TOM uMcie — TpaHcrioptHoro CpezcTBa TpéxX mia-
HEeTHBIX Cpef).

OPrAHM3ALIVSA U PEAJIM3ALIAS YNHOBHUKAMU 3AJJAY BTOPOI'O OTAIIA.
VIMeHHO TOHMMaHWe CpeJu UMHOBHMKOB 3HaueHWs Ilepeuync/IeHHOro
BbILlIe CO3/]aéT 3[Jl0POBYI0 KOHKYPEHLIUIO CPe/i HUX U MOUBY A/ CO3/ia-
HUSI MU He0OXO/TUMBIX PYKOBOJSIINX JOKYMEHTOB (Ha OCHOBE TEOPHH
Karactpod). OpraHusaiysi pa3HOIUIAHOBOIO pacimpenust Broporo arta-
ra YMHOBHHMKaMu cpefiu cebe TMOJOOHBIX A/ YTBEPXKAEHHsS CBOEro
MMUZpKa TIPY pa3HOOOpa3HBIX BapUAaHTAX UX MPOJBIKEHUS M0 CITyxeo-
HbIM ‘“JlecTHULaM” B Hay4YHO-TIPOU3BOJCTBEHHBIX YIIpaBlIeHYEeCKUX

CTPYKTYpax.
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MEXAHU3M LIMKJIIMYHOCTEN CPE[I YMHOBHUKOB. Co3/jaHue MHOXe-
CTBa peKOMeHJaluii 1 UHCTPYKLUI B cpeJie YMHOBHUKOB Ha BTopom
sTane (110 aHasoruu ¢ [lepBbIM 3Tarom).

KOHTPOJIb TPYTITIEI KOCMUYECKOM BE3OMACHOCTM — ripoobpa3sa 0y-
ayweit Accambneu ConHeunoll Cucmembl — 3a TIOC/IeOBATeTBHBIM U
OTepaTUBHBIM YCBOEHHEM TeOpPUU KaTacTpod CpeJu amrapaToB YMHOB-
HUYBHUX CTyk0, paboTaromux Ha MHOTOYDOBHEBOE aBHAKOCMHUECKOe
HarpaB/ieHle B 5K0JIOTUYeCKOM TeXHOJIOTK MalllMHOCTPOeHUs. AccaMm-
6ness ComHeuHo#t CHUCTeMbl — TIpeJICTaBUTEN 0T KOCMHUYeCKHX TI0ce-
JIEHWH C pa3HbIX IJIaHET, BKJ/IIOUasi UCKYyCCTBEHHbIe 0OUTaeMble CTaH-
LIMM Ha OKOJIOCOJTHEYHBIX OpOUTaxX — “MUHU-TI/IaHeThI”, TJie TIOAPACTET
HECKOJIbKO TMOKOJIEHHH OBIBIINX 3€MJISTH.

Kontrosib kOoMuccuit. Komuccuu (B TOM uuc/ie U KOCMAYECKUX
CITy»K0) COCTOSIT U3 CIeAYIOIIUX JIALY:

1. DKostor-Mukpob6moJior (CreruantucT U3 1abopaTopun Ucceno-
BaHus ['eonaroreHHbIX V3myueHuit);

2. Bpau-peaHumarop (CrieLuavMcT u3 j1abopaTopuu HCCIe/ioBa-
Hus ['eonaToreHHbix U3nyuennit);

3. CBslll|eHHVK;

4. YuHOBHUK (BBIOODHBIN);

5. Komangop nmunotoB TpaHcniopTHbix CpesicTB (U3 oriepaTUBHO-
o Tofpa3s/iesieHus ).

KoHTposib KoMuccHii KOCMHUECKHX CITY>KO 3a TI0C/IeJOBaTe/TbHBIM U
rIyOMHHBIM TIOHUMaHWEM TeOpHU KaTacTpod cpeay pabOTHHUKOB Kak
WH)KeHePHO-TEXHUUECKUX C/TYKO, Tak ¥ TPOU3BO/ICTBEHHBIX PabOuMX,
YUaCTBYIOUMX B pa3paboTKe W W3TOTOBJIEHWH TPAHCIIOPTHBIX CUCTEM
TriepeMelreHus B eIMHOM 00BbEMe TPEX BBIIEHA3BAHHBIX CPe/.

Jlabopartopust mcciefoBaHust 'eomartoreHHbIX M3/1yueHHE — 3TO
MeX/[yHapoZiHoe 00beJHeHHe He3aBUCUMBIX UCC/Ie/ioBaTe el BpeMEH,
KOTOpbIe OyayT 00beJUHEHBI MTOC/Ie BBIHY)K/JEHHOTO TIOHUMaHUs PeJv-
TMO3HBIMH TeUeHUsIMH co3fianusi EouHoli Peaueuu m3-3a MpOJBIKEHUS
Yye/il0BeUeCTBA B ITUIAHETHBIE OCBOEHUS JajbHETO U CBepXO/DKHETO
npoctpaHcTBa CosiHeuHOM cucTeMsl (Tak Kak 3eMssi — He tieHTp Coi-
HEYHOM CHUCTEMBI).

HCI/IXOJIOFI/I‘IECKOE OBOCHOBAHUE TPUUYWH BBIHYK/IEHHOI'O JIU-
JlepCTBa He3aBUCHUMBIX HCC/lefioBaTesell niepe] yUEHbIMU pas3ivy-
HBIX I0JDKHOCTeN U cTerneHei.
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MHO0KeCTBeHHOCTb HeOpAMHAPHBIX COOBITUI B Pa3/IMUHBIX 3MTOXaX
KakK pa3BUTHE NMMOHEPHOr0 HarpaB/eHus TOCTOSIHHO BhlJiesisijia BCTPeU-
HOe OJJHOTWITHOE TOBe/leHHe KaK OJHOTO YesioBeKa, TaK M pa3HOro Ko-
JIMYeCTBa JT0fiel, 00beAMHEHHBIX eJUHBIM (PaKTOPOM. ITUM (aKTOPOM
SIBJISIETCST Henpusimue, Tiepexojisiiliee B pas3avuHble (OPMbI arpeccuB-
HocTH. Takoe BCTpeyHOe OHOTUITHOE TIOBefieHHWe MOTJIO Obl TpofioJI-
JKaThCs JeCATKU U COTHHU JieT. [I03TOMy HesaBHCHMBIe UCC/Ie[0BaTeIx
0CBOOOAT YUEHBIX PAa3HBIX PAHTOB (KOTOPBIM MOPAJIBHO TSDKENIO TIOHH-
MaTh Teoputo ['eonaroreHHbIX M3nmyueHudi, BUAUMYIO CerofiHs 0maro-
Zlapsi CTPOMHOM TeOopWM KaTacTpod) OT pa3HOro pojia 3amsiTHAHUN U
VHCUHYALWH, a0kl YMEHBIIUTh CIIOPHI — KOMY TEepPBOMY “CMOJIUTH
BTOPYIO J0ZKY” (“IlepBasi /10AKa” — 5TO pakeTHass KOCMOHaBTHKa, HO
0e3 yuéTa 5KOIOTHH).

Ecny 661 He TIPOSIBUBIIMHCS KOJIOTMUECKHI KPU3KC, KOTOPBIH aHa-
JIOTUUEH TPsI3eBOMY OIIOJI3HIO, TO HE3aBUCUMBbIE UCC/Ie/j0BaTe He CTa-
7 661 ToponuThes. XKnanu Obl elé HeCKOJIbKO CoTeH jeT. Ho uMeHHO
ell[é He pOAUBIIMECS] BHYKU U MPaBHYKU CErofHsIHeNH MOJIOAEXU Tpe-
OyroT sToro. VIMeHHO He3aBUCHMbIe UCCJIe[JOBaTeH, 3Hask PUPOJHBIE
3aKOHBI, [IeMICTBYIOIIME B COLMyMe JIIOJeld U OTpaKéHHble B CKasKe
30JI0TASL AHTWJIOIIA, TIPU30BYT MOJIOZAEXb. VIMEHHO MOJOféXb, KOTO-
past uepe3 CBoU OyZyIiue ceMbU BBIPACTUT JeTeil MeXIITAaHEeTHOTO TI0-
KOJIeHHSI.

I'nobanpHOCTE 33lau B OymkadieM (Terepb CKOpoM) Oyayiiem
MeXXIUTaHeTHBIX TiepesIéToB TpebyeT cerofHs HOBOTO MOAX0Za K Co37a-
HUIO ¥ 3KCIUTyaTaluy OyAyIuX KOCMUYeCKUX YCTPOHCTB KOCMUYECKO-
ro Ha3HaueHus1. VIMeHHO ry100a/IbHOCTE “MO/TUaMBOTO” ¥ GecKpaiHero
KocMoca TpebyeT 3HaHusS Teopuu I'eonaToreHHbIX VI3ydeHui.

Oco3HaB HeCTaperllyl0 COLManbHyK MOJe/b “MOs XaTa C Kparw”
(TIpy MMOHEPHOM /IBIPKEHMH) U HaBellMBaHUs SIPJIbIKOB “U3 I'ps3u Jja B
KHSI31” y4aCTHUKaM TaKuX [IBWKEHUM B pa3HBIX 3Moxax (B Hauase cra-
OWnMM3aLuK, KOTZa 0’KUBAIOT TIePCOHaKH OOSIIMXCS 3aravykaTh MaHXe-
ThI), He3aBUCHMbIe WCC/IeIOBATE/M PEIIUTe/bHO OepyTcs 3a “ ABrHeBbI
KOHIOIIHU”, “ABrueBbl KOHIOIITHU” — 3TO TIEPeXO/ISAIUi U3 3T0XU B
3M0Xy POCT IPUYMH 37eMeHTapHBIX KaTacTpod, KOTOpble HEeBUAUMO
CJIMBAIOTCS B KPYIIHBIE U I7100a/IbHbIe KaTaCTPOQBbI.

[pu poXkieHUM BCeX TeXHUUeCKHUX Teopuil (B Moc/iefoBaTe/IbHOCTH
“Teoprsi — paspaboTKa JOKYMeHTalid — W3TOTOBJIE€HHE OIBITHOTO
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obpasija”, T.e. “UHCTPYMEHTHI U CUCTeMa paboT — UCTIBITAHUS — KC-
TTyaranus’”), B HUX 3aBe/IoMO 3a/io>KeHbl [Ipupoioit yCioBUsl BO3HUK-
HOBEHMsI Ha pas3HbIX ydacTKax [esiTeJIbHOCTH uYesloBeKa TeXHUYeCKUX
KaTacTpod pas3mMuHoro mMaciuraba (1M3-3a COJTHEUHO-36MHBIX CBSI3eid).

A3PABOTKA Y U3I'OTOBJIEHME “ocHoBaHusi” TpaHcrioptHoro Cpej-

CTBa BO3/YILHO-BOJHOTO TepeMeltieHus1. Llenbio paboTh! sBsieTcs
WU3rOTOBJIEHUe KOMIUIEKTa KOHCTPYKTOPCKO-T@XHOJIOIMYeCKOM [OKY-
MeHTaluu Ha “ocHoBaHue” TpaHcropTHOoro CpefcTBa BO3AYLIHO-
BOZIHOTO T1epeMelleHHs1 ¥ U3rOTOB/IEHHE ero [IefCTBYOIIeH MOJeu.

1. TexHuueckue Tpe6OBaHMs K “OCHOBAHHUIO”:

1.1. “OcHoBanue” TpaHcrioptHoro CpeficTBa BO3[YILIHO-BOJI-

HOTO0 TlepeMelleHus] JOJDKHO 00ecrieunBaTh:

— pa3MelnieHre KabWHbI THJIOTa;

— pa3sMelrieHHre Ky30Ba (¢ 000/10UKoi);

— pasMellleHue 3HepreTHYecKoi YCTaHOBKY;

— pasMellleHue BeHTWIATOPHOIO y3/1a;

— pa3sMelneHre OOKOBBIX (MaHEBPOBBIX) U 3a[JHUX PEaKTHB-
HBIX MapIlieBbIX JABUraTesiel;

— pasMellleHre rPy30BOro OTCeKa;

— BBICOKOCKODOCTHBIE PEXUMBbI B “YIJIOTHEHHOM BO3[VIII-
HOM MOTOKe” (KaK B MarHUTHOM >KUIKOCTH);

— BbIJIep)KUBATh JlaBjeHue “yrjIOTHEHHOTO BO3JYLIHOIO IO-
TOKa” U BUOPAL[MOHHOE BJIMSIHUE BeTPOBBIX Harpy3oK;

— TMOoAJepXXUBaTh TUIABHOCTb XOJa WU MaHeBPEHHOCTb TIpU
Pa3sHOPEXUMHBIX TIONETax [Jisl BBITIOJHEHUsS KOMMepye-
CKHUX 3a/lay;

1.2. B cocraB “ocHoBanug” TpaHcroptHoro CpejcTBa BO3-

[lyLLIHO-BO/JJHOTO IlepeMellleHUs BXOJSAT:

— CeKILMsl, Ha KOTOPOH yCTaHOB/IeHa KabKHa MU/IOTa;

— CeKLMsl, Ha KOTOpPOM YCTaHaB/MBAeTCs BEHTU/ISATOPHBIN
y3e/1, U I/je pa3MelalTcsi O0KOBble MaHEBPOBBIE, a TAKKe
3aJjHUe peaKTHBHbIEe JBUraTe/y;

1.3. TpeboBaHUsI HAZIE)KHOCTH U CTOMKOCTH K BHEIIIHUM BO3-

netictBusM. “OcHoBaHue” TpaHcriopTHoro CpeficTBa BO3ZAYIII-

HO-BO/IHOTO TlepeMelljeHds] [O/DKHO obecrieuriBaTh paboTy

repeMellleHus] B YC/IOBUSIX aTMOC(epHBIX BO3/elCTBUI (3Hep-

reTUYeCKHX):
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— paspsifbl B COJTHEUHYIO MOTO/Y;

— pa3pssl (MOJTHUN) B IOXKAJIUBYIO TIOTOAY;

— B/MsIHUE PaZU0AKTUBHEBIX ()OHOB;

— B/USHUSA HeCOOTBeTCTBUI ['eomaroreHHbIx M3myueHuii B
uHTepBase t° C ot —70° go +100° mpu Hajekalem Tex-
HUUECKOM 0OCTy>KUBaHUY B TeueHue 1 rofga;

. TpeboBanus K cTaHApTH3alMH U YHUPUKaK. KoHCTpYKIps

“ocHoBaHus” TpaHcrioptHOoro CpeAcTBa BO3/YLIHO-BOJHOTO
riepeMelleHus He [JO/DKHA BK/IIOUaTh B ce0si CEPUIHO BBIMyC-
KaeMble W3[eus, y3/1bl W arperatbl [PYrUX TeXHUUECKUX
YCTPOWCTB;

. TpeboBanusi TexHoMOrnyHOCTH. KOHCTPYKIUMs “OCHOBaHHMsS”

TpancnoptHoro CpeficTBa BO3AYIIHO-BOAHOTO TEpeMeILeH s
JIOJDKHA o0ecreunBaTh YAOOHBIM M OBICTPBIA JIOCTYIT ISt
KOHTDOJISI €r0 COCTaBHBIX YacTel, MOJJIe)KalldX B IpoLecce
SKCIUTyaTal[iM TpoBepKe (OuMcTKe pabounx y3/ioB), Oe3 me-
MOHTaKa ApYTUX JieTajel U arperaTos.

PAHCITOPTHOE CPEJICTBO [JIs1 CKODOCTHOTO IepeMellleH!s] B BO3-
JYIIHOM cpefie U eé OUMCTKU OT BPe/IHBIX MPUMeCei:
1. Lenb. V3-3a yBeJMUMBAOIIETOCS UKC/IA ajljiepruueckux 3abo-

JIeBaHWY M pa3HbIX HapyIIeHUM JbIXxaTeJbHOTo mpoljecca (BbI-
3BaHHBIX BpeJHBIMM BBIOPOCAMH), CO3/alOIero janee jabu-
puHT Oosie3Hell, 00pa30BasoCh HEBHUAWMMOe, HO pacTyliee C
reoMeTpUYeCcKOl Tporpeccrell ycioBHe MacCOBOTO TOpaXe-
HMsI pa3HOBO3PacTHOT'O HacesieHHst KPYITHbIX TOPOJIOB ¥ UHAY-
CTPUAJBHBIX IIEHTPOB B MHUpHOe Bpems. Cpeau pa3/iNuHBIX
TPYIII HaceleHUs, MPOXKUBAIOIMX B KPYITHBIX POMBIILIEH-
HBIX FOPO/iaX U BOIM3M HUX, ¥ Pa3pyLIMTELHOTO MpoLecca B
OKpy)Karollei cpefie (TIouBa, paCTUTEIbHOCT U T.JI.) BO3HUKJIA
ocTpasi He0OX0IUMOCTh B BOCCTAHOBJIEHHMM BO3AYIIHOTO Oac-
celiHa 3TUX MecT. [I/1s1 pellleHust 3TOM 3a/jauul CIYXKUT [AaHHOe |
YCTPOMCTBO OUUCTKHU BO3/YXa;

. Ilpunuun petictBus. [laHHOe yCTpPOMCTBO TiepeMelriaeTcs o

BO3/IyXy Ha BbicoTe Zio 100 M 3a cuét TpaHchopMarvu rps3HO-
ro BO3/lyXa B €r0 SHepreTHUeCKUX yCTaHOBKaX U PeaKTUBHOTO
BeIOpOCa uncToro Bo3ayxa (ckopocts 500 kM/dac). Beimyckae-
MBI YMCTBIA BO3AYX COOTBETCTBYeT pesibedy MepecekaeMoit
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MEeCTHOCTU (TOPHBIM, TaéXHbIA U T.A.). YCTPOMCTBO CcaMo Ha-
XOJWT YUaCTKU 3arpsisHeHHUS BO3/yXa,;

3. DKcrutyaTaljMOHHOe 0OC/Ty)KUBAHUE YCTPOMCTBA: YIPABJISETCS
c 3emnd. [l 9KCITyaTalydy JAHHOTO YCTPOMCTBa TpeOyroTcs
2 nwmnota, paboTaroUMX MOCMeHHO. [/l XpaHeHUsl U TpaHC-
TOPTUPOBKU YCTPOMCTBA HCIMO/b3YyeTCs CIiel[iaJbHOe C00-
py>KeHe — MOOWTBHBIN aHTap, MapsIuii B BO3AYXE;

4. TeppuTOpUM OUMILEHUSI — KPYIHbIE TPOMBIILJIEHHbIE LIeH-
TPBI;

5. “B Bo3aylIHo cpefie U eé OUKMCTKU OT BpeHbIX TpUMeceii”,
TakK Kak ecTb TpaHcrniopTHoe CpeACTBO AJIsi CKOPOCTHOTO Tiepe-
MellleHUs B BOJHOW cpefe W TpaHcropTtHoe CpejacTBO [jis
CKOPOCTHOIO MepeMelljeHus] B IOYBEHHO-CKa/IbHOM cpefie C
aHa/JIOTMYHbIMU TIPUHLIMIIOM JeHCTBUS U 3aJjauaMHu.

JIS1 OIBITHOTO OBPA3LIA. OHO W3 CaMbIX Ba)XXKHBIX HarpaBJieHUN

HauuHast ¢ KoHija 90-x rofjoB — 3T0 pa3paboTKa ¥ U3rOTOB/IEHHE
000pyJJOBaHUS M O/IEXK/IBI [J1s1 3allUTHl YeJI0BeKa OT BJIUSHUS MOLIHEH -
IMX 10 KiaccuduKaluil u3iyueHU reonaToreHHBbIX cpefl. BriiieHa-
3BaHHbIe CpPe/ibl YIIPaB/IsiFOT COCTOSIHUEM aBapUIHOCTU KakK MPUPOJHBIX
obpa3zoBaHuii (1MOuYBa, jeca, TOPbI, BOAHbLIE OAacCeMHbI), TAK U HCKYC-
CTBEHHBIX COOPYKeHUH.

['aBHBIN BOTIPOC B 0OIIeCTBe /IF0/ieli — BOIPOC YKU3HEe/esTeIbHO-
CTU Ue/I0OBeYeCKOro opraHyisMa. VIMeHHO 3TOT BOIIPOC U CTasl IJIaBHbIM
Y BCeoTpeie/ISIIoIINM B HACTOAILEM TEXHUUeCKOTO TOUCKa B MaJlounC-
JIEHHOM, HO 3aKa/JéHHOM TPYAHOCTSMH KOJIEKTUBE He3aBUCHUMBIX MC-
cnefioBaTeei.

[TepBbIM LIArOM SIB/ISIFOTCSI UCC/E[OBAHUS B 00/1aCTH peaHUMaluH,
r/le OCHOBOM C/Iy>KUT Teopust ['eomaroreHHsIx V3nmyueHuit U Ux TpaHC-
(opManysi u3-3a BAUSIHUS 37IEKTPOHHOTO MeJULIMHCKOro 000pyJoBa-
HUSI M CaMOT0 TlepcoHarna Ha 60/IbHOr0, KOHCTPYKTOPCKO-TeXHOJIOTHYe-
CcKasi JOKyMeHTalusi [Jisi TPOM3BOJCTBEHHOIO LIMK/Ia W3rOTOBJIEHUS
JIMYHBIX CPEJICTB 3all[UTHI W3-3a BJIMSHUS BBIIIEHA3BAHHBIX W3/TyUeHUM
B pa3sHOe BpeMsi U B Pa3HBIX MeCTax IpeObIBaHus MOKA BHEIIHe 3[0pO0-
BOTO Ue/IOBeKa (JjoMa — Ha CTeHe, MO KPOBAThIO U T.J.; Ha paboTte —
OKOJIO CTaHKa, CToJIa, B KabWHe TPaHCTIOPTHOTO CPeZCTBA U T.[.).

BTOpBIM I1arom SIBJISIFOTCSL MUCC/IEA0OBAHUS B 00/1aCTH HETPaULIU-
OHHOTO O(OPMJIEHUSI OfleX/bl UesioBeKa (TPU MOCTOSIHHOM €ero Haxo-

TPAHCIIOPTHOE CPEJJCTBO TPEX CPE]] 117



JKIEHWH B Pas3/MUHeNIIMX M0 WHTeHCMBHOCTH U MOILHOCTU BIUSIHUS
reoraToreHHbIX cpefax). HapaboTka WH(OPMaIMOHHOTO MaTepHasa
00OpHCOBBIBaET MOJE/N OAEKIBI /I Pa3HOTO IO apXeTHWIly W 30/ua-
KaJIbHOMY COCTOSIHUIO JItO/[el.

TPETBI/IM [1arom sBJIAIOTCA UCCJIeI0OBAHKA B obnactu TPaHCIIOPTHO-

ro MallMHOCTPOEeHHs. 3/leCb OCHOBOM siByisieTcsi criocobHocTh TpaHc-
noptHoro CpenctBa Tpéx Cpen 0o0beJUHUTH TPU BaKHEHWIINX CBOM-
ctBa: 1) Ge3aBapuiiHOCTB; 2) OBICTPOXOAHOCTD; 3) TeXHMUEeCKas OCHa-
IIEHHOCTb, TIPU KOTOpOH 0e3 KomdopTa /s BOJUTENS M MacCaXupa
HEBO3MOJKHA IKCILTyaTaLusl:

118

1. BesaBapuiiHOCTh OCHOBaHa Ha TEOPHH CyllecTBoBaHUs ['eorma-

TOreHHBIX M3myueHuii. 34ech UTpaeT poJib U MaTepual, U3 Ko-
TOpOro Oy/ieT COCTOATh KOPIYC, Y3/bl U ieTany TpaHCIIOPTHO-
ro CpezcTBa, ¥ CpeZCTBA YIIPABJIeHHs, OPHEHTALH U UHGOP-
MaTUBHOTO oOMeHa (37eCb — OTCYTCTBUE 3JeKTPOHHBIX
CpeJCTB, 3/1eKTPO0O0PYA0BaHUS U META/UTMYECKUX 3JIEMEHTOB
KoHCTpyKumi TpaHcrnioptHoro CpezictBa). DPQeKT pe3suHOBO-
ro MsYMKa, BO BPEMs TEepeMeIeHus], He MOKeT TPHOIU3UTh
(ma’ke TIpU >KeJaHWM) K y4yacTKaM IMPOCTPAHCTBA Pa3BUTHSA U
WCX0/la aBapuMHOCTH. B Ge3aBapuifHOCTh BK/IIOUEHA TAKXKe U
9KOJIOTHS;

. BeicTpoxomHOCTE TO/TyyaeTcss couetaHueM ¢dopm TpaHcmopt-

Horo Cpe/iCcTBa M MaTepuasa ero BHELIHeTO CJIOsi, KOHTaKTH-
PYIOLLero C OKpy’Karolllei cpeJjoi TPy pa3/IMUHBIX CKOPOCTSIX
(V =0...400 km/uac). JaHHass OBICTPOXOAHOCTE He BUSET Ha
9KOJIOTHIO;

. TexHryeckast OCHaILEHHOCTH BBITIO/IHSAET yC/I0BUE CBsi3eli Ipu-

pojioobMeHa (T.e. OHA 3KOJIOTHYHA), U COCTOMT U3 C/IeAYIOLUX

COCTaBJISIFOLLUX:

— TIOJIHOe OTCYTCTBHE MeTa/UIMYeCKUX KOHCTPYKLUM, a Tak-
JKe 3JIEKTPOHHBIX CPeZCTB yIpaB/ieHus], OpUeHTalluy U UH-
(hopMoOMeHa, YBEIMUMBAIOIINX TEXHUUECKYI0 TPOMO3[-
KOCTb TPAHCIIOPTHBIX CPeZICTB;

— BbIllleoO03HAUeHHAst OfieX/ja, KOoTopas B TpaHCIOPTHOM
Cpe[cTBe UrpaeT poJib CUCTEMBI YIIpaB/IeHus BIKEHUEM;

— obopyzioBaHe 3HepreTHUecKoe, Wrparolliee PoJb HaBHra-
i, 0630pa 1 HH(OPMALIOHHOM CBSI3H;
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— [W3aiiH pacriojioXKeHHs! BBIIIENePeUUCIeHHOTO B KabuHe
yIipaBJieHHUs M B JIPyrux oTcekax TpaHcrnoptHoro Cpepn-

CTBa.
PaspaboTaHo Bcero To/bKO msATh BUA0B TpaHcrmoptHoro CpezicTBa
Tpéx Cpen;:
1. “Cnacatens” (ckopocTb niepeMelrienusi Vi = 0...1.700 km/uac):

5.

— s OBICTPOTO pearupoBaHUS B paliOHaX MPOUCIIECTBUM
(peanumMarus);

— 19 00e33apakKWBaHMS 3arpsi3HEHHBIX pa3HOMACIITaOHbIX
YUaCTKOB ITOBEPXHOCTH;

“Okosior” (V2 = 0...400 km/uac):

— U1 BOCCTAHOBJIEHUSI TIOUBEHHBIX TTIOKPOBOB;

— [JIS1 3aIUTBI OT JIECHBIX MHIEMUH;

— [JIs1 BOCCTAHOBJIEHUSI CPeZibl BOJHBIX OaCCeMHOB;

“Ilperpaza” (Vz = 0...700 xm/4ac):

— [JIs1 3aIUTHI OT YParaHoB;

— [JIs1 3aLUTHI OT 110’KapoB;

— [JIS 3aLUTBI OT HABOJHEHUH;

“T'esa” (V4 =0...1.674 km/uac):

— ISl 3aIUTHI OT PEHTTeHOBCKOTO U3TyUeHMs;

— U1 cTabuM3aliyd HOHU3UPYIoIIero GhoHa;

JlnyHoe (ogHOMecTHOe) maccaxkupckoe TpancrioptHoe Cpe[-

CTBO.

MPABJIEHME TpaHcropTHeiM CpezactBoM Tpéx Cpea. Kabuna mm-
siota TpancnoptHoro CpeZcTBa:

1.

2.

B kabuHe muiota HeT MPUOOPOB, CHEHbS, U APYTHUX TIPUBHIU-

HBIX YCTPOMUCTB;

Ho B KabuHe musoTa ecTh cpefia, KOTopasl TPy MOrPY)XeHUH B

Heé MUIoTa obpasyeT yryloTHeHYe o/ GOpMy ero Tesa, ¥ 3Ta

yIUIOTHEHHasE (opMa MeHsieT KOHQUIypaLui0 OT COCTOSIHUS

BCeX OpraHoB TeJa, YTOOBI He TIOPOXKJATh JUCCOHAHC “Teylo —

TpancnioptHoe CpescTBO”:

2.1. Kpecio nuioTa — 3TO U eCThb “cpefia”;

2.2. Cucrema yripaBJjieHUs — 3TO “Tesia B Tejlax’:

— 3puTenbHOE KojiebaTe/lbHOe BOCTIPUATHE (KauaHue);

— cyxoBoe KosiebaTesnbHOe BOCIIDUSITHE KaK JBIDKEHHE Te-
JIOM U ero 4acTsIMU B [10J10CaX 3BYKOB;

TPAHCIIOPTHOE CPEJJCTBO TPEX CPE]] 119



— ocs3aTesibHOe KoJiebaTe/lbHOe BOCIIPHSATHE Kak TeMIliepa-
TYPHBIe BOJIHBI, TIPU/IVBEL;
[TosTOMYy BUZIETH IPOCTPAHCTBO MOXKHO TIPH CyTIePMAaJIbIX CKO-
poctsx ot 0 (T.e. 500 m/cek + 250 km/cek) no 500 km/gyac. Ho
[JJ151 pelCOBBIX 3a/lay YTOMUTEJIBHO;
Iepen rna3amm Oyner 3KpaH “peiicOBOrO MpPOCTPaHCTBA B
00BéMe”, HO He KaK TPEXMepHbIe JTaHAIadThI, a B BU/e [IBeTO-
MEHSIOIIUXCS  pebeHBIX  00pa30BaHWM  MyJTLCHUPYOLIHX
(pakTanpHBIX KM300pakeHni. CKOPOCTb IMOSIBJIEHUS JIFOOOT0
Tesla, B TOM YHMCJie Jiyda CBeTa, U3BECTHA B JIOOBIX OTpe3Kax
BpeMeHU “peiicOBOro IpOCTPAaHCTBA”, OTCIOZA BOJHEHUS O
CTOJIKHOBEHUSIX WM HalaJeHUsIX UCK/IF0UEeHb;
“IlnaBass” CBOMM TeJiOM B KaOWHe, TTMJIOT CBOUMH JIaJJOHSIMU
“pacripaB/isieT” MOCTOSTHHO 00Opasyrolyecst CKIaJKH I[BeTOpe-
nbedoB, MeHsIst pa3HOYCKOPEHHO L[BETOHACHIIIIEHHOCTh B OTIpe-
JleNIéHHBIX y30pax CBOero “pelcoBOro MpoCcTpaHCTBa”.

LIBeToBasi raMMa LiBeTOpe/sibe)OB ayphl Tea MuioTa. B rumuHape
COOBITUH Tela TIMIOTA, KaK MMKDPOYACTH W3 MHOXKECTBA Te Tpo-
cTpaHcTBa BceneHHOM, HaXoAWUTCS:

1.

2.

YuacTtok miponéta Haied ['ajlakTWKM Kak CBOSI Pa3HOILIOT-
HOCTb MEXT'aJJaKTUUeCKOU CpeJibl B TeJle IUJIOTa;

Yuactok nponéra CoJiHLA KaK CBOSI pa3HOIUIOTHOCTh rajakTh-
YeCcKOM cpeibl B TeJle MUJIOTa;

YyacTok nposéra 3eM/M KakK CBOSL Pa3sHOIUIOTHOCTb COJIHeY-
HOU cpefibl B Tesie TiwioTa. Kaxkablii pparMeHT yuyacTka Mpo-
JIETa (KaK LIBETHOCTb BCell >KM3HHM Teja MUIOTa U L[BETHOCTU
KaK/0r0 eé ¢parmMeHTa) Hy>)KHO PacCMaTpUBaTh KaK CTOJIETHE,
roj, MecslLl, ¥ TaK JJ0 CeKyH[,.

Orcrozia, 1|BETHOCTh NMWJIOTA — 3TO MHOKECTBO BO MHOJKeCTBax
LBeTopebehHbIX 06pa3oBaHuii. I 3TO — Kak MPOEKTOp B HOUM, 0bpa-
3yeT “LMHAP CyAbOBI” MUIOTa, TaK KaK MAIOT — HEeOTPLIBHAS YaCTh
Teja TUIaHeThl, TlaHeTa — HeOoTpbIBHasA YyacThb Tesa CoJiHLjA HAa Mapli-
pyTte nponérta, CoJiHLe — HeOTpbIBHAasl 4acTh Teja l'ajlakTMKKA Ha
MapuipyTe IpoJiéra, a 'anakTvka — HeOTpbIBHAasl yacCTb Tejla MeXKra-
JIAKTUYeCKUX accoLialivii.

Orcroja — mepeMeliieHHe B T000M yuacTOK MPOCTPAHCTBA, HO...
HeoOX0aMO cebe YTOUHHTH CMBIC/ TiepeMelleHuid. berath o mycToit

120
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KOMHare, JijIsl TOTO UTOObI YBUZIETh TPEIIWHKU Ha CTeHaX — 3TO 3aHs-
THe /IS TeX YUEHBIX, KOTOPble YUUIUCh 6e3 OCMBICTIEHUS CaMOi Heo0-
XOJUMOCTH >XU3HU. [103TOMy nepeMmeltieHrst — 3TO TOT ke TPY[, KakK U
yuuTesisl B Kjacce, y TOKapsl Ha CTaHKe, Y CaZjoBoJa C Jjionaroi... OHu
He SIBJIAIOTCS pa3BjleueHUsIMH, KaK He sIBJISIeTCs pa3BjieyeHreM IpOLecc
IbIXaHUS WK YTOJIEHUS KaXK bl
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Yacts II. KOMMEHTAPUU

ITrosiOT

M HO®OPMALIMSA B TEKCTaX, NMPUBEIEHHBIX BBINIE, OUeHb TTyOoKa. K
CUaCTBIO, Balll IOKOPHBINA C/IyTa MOJTYYUI HeOOXOAUMBbIe TOsICHe-
HUsL. DTO TIO3BOIAIO eMy coOpaTh eNHYI0 “MO03auKy” U3 yIUBHUTEb-
HBIX Pe3y/bTaTOB MCC/IeI0BaHUM B 00/1acTh 6MO(PU3NKH, B KOTOPBIX OH
yuacTtBoBas B 1980-x u 1990-x rozax, paboTas Haj 6HOMU3HUECKUMU
TIPU/IO’KeHUSIMU TeOpUU NIPOCTPaHCTBa-BpeMeHU. [103ToMy Balll TIOKOp-
HBI C/lyra CBUETE/IbCTBYET, UTO BCE, UTO OH omucaa B KOMMEHTA-
PUSIX HUDKE, PeasibHO U UMeeT Cepbé3HbIe 000CHOBAHUSI.

Boobiie roBopsi, BCE 3TO BMOJHE AOCTYITHO /s TOHWMaHUS Ha
OCHOBe JIOCTID>KeHU COBpeMeHHOM HayKH, W3J/I0’KeHHbIX BO BBEJEHUN.
[TpobsieMoli MOXKeT ObITh JIMIIb HeJJOCTaTOUHAsl IIUPOTA CHeKTpa BOC-
TIpUSATHUSL HEKOTOPBIX UWTaTesiel, UTO MOXKeT BbI3BaTh HellOHHWMaHUe,
HeTIpUSATHE W arpecCUio C UX CTOPOHBI (CM. ry1aBy [IOHUMAHUWE MH®OP-
MALIWN).

OTo0 3HaHMe — HayKa OyZyiero, OpieHTUPOBaHHAsI Ha BEDKUBAHHe
yesioBeuecTBa. [103TOMy TIOHMMaHWe U TIPUHSTHE STOM HAayKU OueHb
BakHO. [IpounraliTe BHUMaTesbHO 3TU KOMMEHTAPUU. Tlofmymaiite o
BaleM cobcTBeHHOM OyayiieM u OyayiieMm Baummx gerteii! — /Jemem-

puyc JlaHukyc.
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KAK MBI HAB/TIOJAEM MUP?

C OIJIACHO OCHOBaM COBpeMeHHOUW ¢u3uku (cM. BBENEHUE), Kax-
[IBI UesioBeK, Kak ¥ moboe Apyroe Teso Ha IjiaHeTe 3eMiis, Tipe-
cTaB/sieT c000H MHOTOMEpHbIH MPOCTPaHCTBEHHO-BPEMEHHON 0OBEKT,
uMerolUi (GopMy OueHb AJMHHOTO, MOYTU HUTEBUJHOTO LIMIMHpPA
(yurunopa cobbimuil), BBITSHYTOrO IO [JIMHE TPAeKTOPUM I0JIETA Ha-
meli TiaHeThl B ['ajmakTuke. TomIpHa MWIMHAPA COOBITUN ueloBeKa
orpaHvueHa (pM3MUeCKUMHU pa3MepaMM ero Tesa, a AJMHAa — MpOJoJI-
>KUTeIbHOCTBIO €T0 KM3HH, BLIDA’KEHHOU B [JIMHE TIYTH, MPOIEHHOTO
UM (BMecTe C TUIaHeTOM) 3a 3TOT MPOMEXXYTOK BpeMeHU B ["anakTuke. B
TOYKe pOXKIeHUs (mouke cOOPKU) LIMTUHAD COOBITHI YesloBeKa COTKaH
U3 MHOYKECTBA HUTEBHHBIX IIWIMHAPOB COOBITHI MMKDOYACTHL] MPH-
POZHBIX CpeJi TiaHeThl (TBEPJOM, >KHUAKOW U Ta30BOI) U MeX3BE3AHBIX
cpefi, KOTOpble 3aTeM, IeperyieTasich APyr C APYroM, MOBCIOAY IJIOTHO
3ar10/THSIIOT ero 10 BCel ero /i/iMHe BIUIOTH 0 KOHIIA (Mmouku pacnada,
CMepTH), T[le OH PacriafiaeTcsi Ha MHOXKeCTBO HUTEBUHBIX LIUIUHAPOB
COOBITHIA er0 MUKPOUACTHL].

TakoBa NMpOCTPaHCTBEHHO-BpeMeHHasi KapThHA POXKIEHUsl, >KU3HU
U CMEePTH KaXKJOro uejioBeKa Kak MHOTOMEDHOI'0 MPOCTPAHCTBEHHO-
BpeMeHHOT0 00beKTa. AGCOMFOTHO Bce 00BeKTHI B [Iprpo/ie MoCTpOeHsI
T10 3TON CcXeMe.

B mnpocTtpaHcTBe-BpeMeHM HeT IMYCTOrO0 MeCTa, TOCKOJBKY OHO
BCIOJly TUIOTHO 3ariOJTHEHO TMEepPeIUIeTEHHBIMUA LWIMHIPaMU COOBITUH
pa3TUUHBIX OOBEKTOB. Jla)ke TMOUTH OEeCKOHEUHbIe MEeXK3BE3IHBIE U
Me)KrajlakTHyecKre TIPOCTPaHCTBA TOJIBKO KaXKyTcs MycThIMU. [IpuHu-
Mast BO BHIMaHe “JJIHHY” KOCMUYeCKUX 0OBeKTOB BO BpEMEHH, JIETKO
VBHUETb, UTO MEXK3BE3JHOE MPOCTPAHCTBO BHYTPHU ['a/lakKTUKU BCIOAY
TJIOTHO 3arO/IHEHO LWIUHIPAMHU COOBITUH (LUIMHAPUYECKUMH TPeKa-

KAK MbI HABJIFOOAEM MIP? 123



MH) Ta/laKTHUeCKux 3Bé371. [IumMHApEI COOBITHI T/TaHeT, aCTEPOU/IOB U
OPYTUX KOCMHUUECKHX Tej, TPUHAJJIEeKAUX KaKoW-1ubo 3Be3fe,
TOBCIO/ly TIJIOTHO 3arlO/HSIOT IWJIMHAP COOBITHI CBOEM MaTepPHHCKOM
3BE3IHOM cucTeMbl. B CBOIO Ouepefib, LIMJIMHAD COOBITHI T/IAHETHI B
TanakTvKe BCIOAY TIJIOTHO 3aroyiHeH LWIMHAPaMUu COObITHH “obwura-
Tesiel” 3TOH TUIaHeThl, @ KXKABIA U3 3TUX “obuTaTre/eii” COTKaH U3 IjU-
JMHAPOB COOBITHI MHUKDPOUACTHI], COCTABJISIOIIUX MPUPOJAHBIE CPEbI
3TOH MJaHeTbl U MeXX3Bé3Hble cpelbl B ['anakTuke. U Tak Be3ge BO
BceneHHoii.

WP MATEPUAJTBHBIX OBBEKTOB, BUIMMbIH 00bIYHOMY Hab/I0/a-

TeJI0, — 3TO BCero JIMIIbL TpEXMepPHOe MPOCTPaHCTBEHHOE ceye-
Hue (MrHOBeHHBIN “cpe3”) MpocTpaHCTBa-BpeMeHH, KOTOpoe TICUXO0JI0-
TMUeCcKd “OTIHevaThiBaeTCs” B ero BOOOPaKeHWH KaK OT/e/bHBIN Kaap
“xuBoro guabma”. Tak, “BUAUMBIA MUP” TIJIaHEThI 3eMJIsl C € KOHTH-
HEHTaMH, OKeaHaMU, rOpamMH, paCTUTebHOCTbIO, )KUBOTHBIMU U JTIHO/b-
MU TIpe[CTaB/sieT COOOH MrHOBEHHbIM TpEXMepHBIH “cpe3” Tipo-
CTPaHCTBEHHO-BPEMEHHOTO LIW/IMH/PA COOBITH T/IaHeThl, CO3JaHHbIN B
BOOOpa)KeHNH II0iel.

W Bcé 3TO CBsI3aHO € “KWHeMaTorpauueckKum CBOWMCTBOM” yesloBe-
YeCcKOoro BOCHPUSITUS (PMKCUPOBATb BUJUMBIN MUP B BUJE TOC/Ie[0Ba-
TeJIbHOCTY MTHOBEHHBIX KaZIpOB, KOTODLIE 3aTeM aHAMTUUeCKH 00be-
[UHSIFOTCSI MO3rOM B BOOOpa)KeHHWM UYelOBeKAa B WUIIO3UID “XKHUBOTO
¢buibMa”. 3T0 — TPEXMEpHBIN “KUBOW (DUIBM”, KOTOPBIM OOJIBIIHH-
CTBO Jt0fielt cunTaeT “eIMHCTBEHHBIM pealbHbIM MUPOM”.

BbuneynomsinyToe “kuHemarorpaguueckoe CBONCTBO” uesioBeue-
CKOTO BOCIPUSTHSI (PUKCUPOBATh TPEXMEPHBIN MUP B KaXK[bIN MOCTe-
[VIOIIUHA MOMEHT BpEMeHH, TeM CaMbIM CO37aBasi B ero BOOOpakeHUU
10CJIe/I0BaTe/IbHOCTh MTHOBEHHBIX CHUMKOB IPOCTPaHCTBa-BpeMeHH,
TIPOSIBTISIETCSL B UeI0BeUeCKOM o01iecTBe B (hopMe KyJIbTyPHOU Tpaju-
LMW ¥ 3HaHUs OCHOB TOTO (POHOJOTMUECKOTO Psiia, KOTOPbIM MbI BOC-
TIPYHUMAaEeM Kak 5I3blK. 371eCb UMEeTCs BBUAY “s3bIK” He KaK CIocod
peur Wiv THCbMa, a Kak KOMIOHEHT 0c000T0 UIypaTMBHOTO CUMBO-
u3Ma “riorpykeHust” B MUpP 0ObEKTOB.

MrHoBeHHasi KapTWHa MHpa MaTepUalbHBIX OOBEKTOB, T.e. Kajp
Hab/molaeMOro HaMM ““KUBOTO (H/IbMa”, BO3HUKAeT B BOOOpa)keHUM
yesioBeKa B TOT MOMEHT BpeMeHH, KOTlda CMBIC/IOBbIe OTIIpaBHbIe TOUKH
ero (UrypaTMBHOTO CHUMBOJIM3MA TICUXOJIOTHUECKU OTOXKIECTBJISTFOTCS
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UM C 3/1eMeHTaMU eT0 BHEIIHEer0 OKPY>KeHUsl (3/1leMeHTaMu TPEXMepHO-
0 MPOCTPAHCTBEHHOIO “cpe3a” — MIHOBEHHOTIO CHUMKA MPOCTPaH-
cTBa-BpemMeHu). TakuM o0pa3om, CMBICTIOBbIe 00pa3bl ero “si3pIKa”
HaXOJAT CBOE “TiposiBieHHe” B “Hab/roflaeMOM TpEéxmMepHOM Mupe”. B
pe3ysibTaTe JIFOOW BUIAT 3BE34bl Ha Hebe, CosHile, JIyHy, mei3axu
KOHTHHEHTOB, OKeaHbl, TOpbl, paCTUTeIbHOCTh, YXMBOTHBIX JIFOZel U BCé
OCTaJIbHOE B BH/ie MPUBBIUHBIX “TBEPABIX”, “KUAKMX” UMK “Ta3oo0pas-
HBIX” O0OBEKTOB TOJLKO TIOTOMY, UTO 3TH TPEXMepHble 00pa3bl BKIHO-
yeHbl B (UIypaTUBHBIA CHMBO/IM3M JIIOZieH, T.e. B “00pasHbli s3bIK”
YyesI0BeueCcKoro BOCIpUATHS.

CocrosiHe MUKpogazuu BO3HUKaeT y yesioBeKa B Te MOMEHTHI Bpe-
MeHH, KOr[la CceMaHTHuUecKue OTIpPaBHble TOUKU €ro (pUrypaTvBHOIO
CUMBOJIM3Ma B3aUMOJeMCTBYIOT CO CBOMM “IIPOsIBJIEHHEM” BO BHeIlIHel
cpefie, HA KOTOPYIO OHM TICUXOJIOTMUECKH TpoeLupyroTcs (T.e. C sjie-
MEHTaMM MTHOBEHHOTO TpPEXMEpPHOIr0 TMpPOCTPAHCTBEHHOIO “cpesa”
NIPOCTpaHCTBa-BpeMeH). B Takuve MOMEHTBI ero BOCIpUSITHE pUCYyeT
VCKa)XEHHBIE CHMBOJIBI, KOTOPBIE He COJIepPKaTcs B ero “o00pa3HOoM si3bl-
Ke” W, c/iefjoBaTeNlbHO, He MOTYT OBITh UM paclio3HaHbl. B pe3ysnbrare
MPUBBIUHAS KapTHHA MaTepranbHOTO MHpa He BO3HHMKAET B ero BooOpa-
>KeHUH: ero 00BIYHOe COCTOSTHYE “TIOTPYKeHUsT” B MUD TIPUBBIYHBIX Ma-
TepUaNbHBIX 00bEKTOB TIPEKPaIllaeTCsl.

YesioBeK B COCTOSIHUM MUKPOGasru He “BUAUT” HUUETO, B TOM UKC-
Jle CBOé MarepuajbHOe “Teno”, a TO/MBKO Oesiblif TyMaH BOKpYT CeOs.
CocTosiHue MUKpO(asry MOXKET ObITb AOCTHUIHYTO Kak IcHUXodu3nue-
CKUMU TPEHUPOBKaMM, TaK U MeJWKaMeHTO3HbIMU MeTOJaMHU C IpU-
MeHeHHeM HapKOTHKOB.

CoctositHe MUKpo(da3nu TMOX0)Ke Ha COCTOsSiHWe acgaszuu (rmorepu
peun). EquHCTBeHHOE OT/IMUKE COCTOUT B TOM, UTO B C/Iyyae MUKpoda-
3UM YesIOBeK TepseT NPUBBIYHYIO €My KapTHMHY MHpa, COCTOSIIEro us
“TBEpABIX Ten”.

CocrosiHue, TOX0Kee Ha MUKPO®a3nto, IBISETCS 0OILUM /15T HOBO-
POXKJIEHHBIX ¥ MaJIeHBKUX JleTeld 0 TpuOIM3uTe/IbHO OJHOTO roja (B
3aBUCUMOCTH OT KOHKPeTHOr0 pebéHKa). DTO MPOUCXOAUT TIOTOMY, UTO
B UX yMaxX eIlé HeT NPHUBBIUKU K TOMY (PUrypaTMBHOMY CHMBOJIU3MY
OIMMCaHUsl MUpa TIPeJ]METOB, KOTODLIA SIB/ISIETCS OOIIENMPUHATHIM JJIst
OosnpiMHCTBa Mogeid. [103TOMy HOBODOJK/IeHHBIE BOCIIPUHHMMAIOT MHUP
Kak cTeHy 0e/ioro TyMaHa, OKpY’>KaroI[ero Mx.
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[ocne pokAeHUs1 HOBOPOXKJEHHBIM C/IBILIUT rojioca CBOMX POAU-
Tesel, KOTOpble pa3roBapMBalOT C HUM, TeM CaMbIM IepeZiaBasi eMy ye-
pe3 ceMaHTU4YeCKre CHMBOJIBI TIPOU3HOCHUMOTO (DOHOJIOTUYECKOTO Psifia
(He3aBUCHMO OT TOTO, HAa KaKOM (POHETHUECKOM SI3bIKE OHH T'OBOPSIT)
CeMaHTUYeCKHe OTIpaBHble TOUKM (DUTypaTHBHOIO CUMBOJIM3MA,
COCTOSIIIETO U3 OOIENpPUHSATHIX OMUCAHWK MaTephanbHBIX O00BEKTOB.
Takum 06pa3om, MecsI] 3a MecsILieM MO3T HOBOPOXK/IEHHOT'O TTPYBBIKAeT
K TaKOMY OMNMCaHUIO MMpa B BUJE OTpeJeNéHHBIX TBEP/BIX, XUJKUX U
ra3oo0pa3HbIX 00bEKTOB. B pe3ysibTaTe, BHauajie MajeHbKUM peOEHOK
HauMHaeT BU/ETh JIML]A CBOUX POJUTe/Iel, KOTOpble MOsBISIOTCSA Ha 00-
meM ¢oHe Gesioro Tymana. HeckosibKo MecsILieB CITyCTsI 30Ha ero Buje-
HUSI pacIUMpsieTcs O JeTajeldl ero JeTCKOM W Gi3iesalyx rnpeame-
TOB, B TO BpeMsI KaK BCE, UTO HaXOAWUTCS Jasblile, IIOKA ellé He Cylje-
CTBYET: OH >KUBET B HEKOEM MaJIeHbKOM MHpe MaTepUaTbHBIX 00beKTOB
pa3MepoM BCEro HeCKOJIbKO METPOB, KOTOPBIN OrpaHHueH CTeHOH 6eo-
ro TymaHa. Mecsii] 3a MecsilieM 3Ta cTeHa 6esioro TyMaHa, OKpy>Karolast
€ro MajeHbKUI MUp, ya/iseTcs Bce Jjabllie U Jajbliie OT Hero: ero BU-
OUMBI MHD MaTepUalbHBIX OOBLEKTOB CTAHOBUTCA BCE OoJblle U
6ospiie. HakoHel, B Bo3pacTe NMPUMEPHO TOJyTOpa WM JyX JeT 3Ta
cTeHa 0esloT0 TymaHa Mcue3aeT 3a TOPU30HTOM ero BUfeHHs. B 3Tom
BO3pacTe peOEHOK HAUMHAET CBSI3HO MPOU3HOCHUTH 3/1IEMEHThI (HOHOJIO-
rMYecKkoro psga (ciaoBa), y3HaBaeMmble €ro pOAUTENSIMA WU [PYTUMHU
moapMu. Tak OH HauMHaeT (U3MUECKH TOBOPUTH Ha UX “00pa3HOM
s3bike”. ITporiecc ero “niorpykeHusi” B UIypaTHUBHBIM CUMBOJIM3M, CO-
CTOSIIMIA W3 OOIIENMPUHSTHIX OMUCAHWUHN “MaTepUabHBIX” TPeMeTOB,
3aBepLLUaeTCs: OH BUAWUT MHpP, COCTOSIIMM M3 TaKUX >Ke “MaTrepuasb-
HbIX” TIPEJMETOB, KAKUMHU UX MPEACTAB/ISIOT cebe Apyrue JIHO/U.

OT0 MOXeT 3aCBH/ETe/bCTBOBATh Ji0OOW, KTO XOPOIIO MOMHHUT
paHHee [IeTCTBO B BO3pacTe /10 JBYX JieT (BK/OUas Ballero IOKOPHOro
CJIyTy), TOT/ja Kak OCTa/lbHble MOTYT Y3HaTb 3TO U3 3amucell nejaTpos.,
CrelMaIM3UpyIOLUXCs Ha ICUX0aHaIuse.

Hanpuwmep, “aetu-mayrau”. OHU BbIPOC/IU OJHU B IMKOM TIPHUpPOZe,
BJIa/IM OT YeJOBEUeCKOW IMBUIM3ALMU U Oe3 0OIeHUs] C APYrUMH
moaeMu. Tem He MeHee, “ZleTU-Mayrjid” UMEIOT B CBOEM yMe OJJHU U Te
)Ke ceMaHTHYecKre oOpasHble OMMCAHUS TIPeJMETOB U, Kak C/ie/ICTBUe,
BUJAT MUDP, COCTOSILIUN U3 TeX >Ke MaTepuasbHbIX MpeJMeTOB, UTO BH-
IAT W JpyTrHe JMIJU. JTO MOTOMY, UYTO OHM, Kak U BCe [PyTrHe [eTH,
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CHayvasa TepeHsIM 3TOT OOLIeNMpPUHATHIN (UIypaTUBHBIA CHUMBO/IN3M
elllé B paHHEM JEeTCTBe OT CBOMX pojuTeseil (HOBOPOXKJEHHbIE He Bbl-
JKMBAIOT B OJJMHOYECTBe B JIMKOW IIPHUPOJE), a Y)Ke M0TOM, B CU/IY Ka-
KUX-TO OOCTOSITE/IbCTB, OBbI/IM MepeHeceHbl U3 Ue0BeYeCKOd IUBUIHU-
3aLMy B JUKYIO [IPUPOJY.

Urto KacaeTcs )KMBOTHBIX, TO y HAaC ropasfioc MeHbllle JaHHBIX 110
3TOMY MOBOJly U3-32 OUeBHHBIX TPYJHOCTel C UX TeCTMpOBaHUeM (110
CpaBHEHUIO C TeCTUpOBaHUeM Jtofieii). TeM He MeHee, HaM yanoChk CO-
OpaTh HEKOTOpbIe JOCTOBEpHEIe JaHHbIe O (PUrypaTUBHOM CHMBOJIH3ME
BBICILIMX JKUBOTHBIX, IIMesel, MUén u KykoB. IlocnesHee 1osyuynnoch
Gmarozjapsi ofHOMY M3 O/DKAMLIMX KOJUIEr Balllero MOKOPHOTO CJIYTH,
KOTOPBI, TOMUMO CBOMX 3KCIIePHMEHTa/IbHbIX UCC/IeJOBAaHUM U HHXKe-
HepHbIX pa3paboTok B brodu3rke, ObLI ellé 1 pogeccHoHaIbHBIM H-
TOMOJIOTOM. Y BBICILIMX >KUBOTHBIX M BBILIEYTIOMSIHYTBIX HaCEKOMBIX
obpa3Hoe OrucaHue TBEP/BIX, )KUJKUX U Ta3000pa3HbIX 0OBEKTOB T0-
XO0)Ke Ha TO, UTO IPUHATO Y JIt0Jiell. DTO 03HavaeT, UTO BBICILIME KUBOT-
Hble, IIMeJTH, TTUE/TBI ¥ JKYKH OLIYIIAT cebs “TIorpyKEHHBIMU” B MUD,
COCTOSIIVMI TIPUMEPHO M3 TeX Ke “MaTepHasbHBIX” OOBEeKTOB, UTO U
“MartepuasibHble” OOBEKTBI, TCHUXOJOTMYECKU HAapUCOBAaHHLIE, B CHIY
KOJJIEKTUBHOTO COTJIAIIEHs, B BOOOpaykeHNH OOJIBIIMHCTBA JIFO/IEH.

OJBEJIEM MTOT'M CKa3aHHOTrO Bblllle. JIogu, pasroBapuBas Apyr C

JIPYTOM, WCIIONB3YIOT (OHONOTHUECKUM psifl, OMKCHIBAIOILUM
npefiMeTbl. TecThl MOKa3bIBalOT, YTO (POHOJIOTHMUECKHe psifibl pa3sHbIX
SI3bIKOB, Ha KOTOPBIX T'OBOPST JIFOAY, CO3/al0T OJUHAKOBbIE CeMaHTHUe-
CKVe OTIpaBHbIe TOUKU (0Opa3Hble OIMMcaHMs1) OHOTO U TOTO XKe (ury-
PaTUBHOIO CHMBO/M3Ma “TIOTPY)KeHHWs” B MHUD IpeAMeTOB. MrHOBeH-
Hasi KapTUHA MUPA TPEXMePHBIX (MaTepraibHBIX) 00HeKTOB BO3HUKAET
B BOOOpa)KeHUM YesloBeKa B TOT MOMEHT BPEMEHH, KOT/la CMbIC/IOBbIE
obpas3Hble OMKCaHUs ero 00pasHOro “s3bIKa” MCUX0IOTUYeCKH OTOXK/e-
CTBJISIFOTCSI C 3/IeMEHTaMU ero BHEIHeTr0 OKPY>KeHUs1, TIpe/iCTaBJIsolLe-
ro coboil TpExMepHBIM MIHOBeHHBIH “cpe3” (CHMMOK) NMPOCTPAaHCTBa-
BpeMEHU: B pe3ysbTaTe UeJioBeK 00Hapy>KuBaeT cebsi “Torpy>kKéHHBIM”
B MUD OIUCBHIBAEMBIX MaTepHAIbHbIX 0OBEKTOB.

To ecTh ue/IOBEK BUJWT U OLIYIIAET ONpejenéHHble 00BeKThI KakK
TBEP/IbIE, )KU/JKHE U ra3000pa3Hble TOJIBKO MOTOMY, UTO MOJABISOIee
OOJIBLIIMHCTBO /MOfell COTIaCUNCh C TEM, UTO 3TH OOBEKTHI CYILeCTBY -
10T ¥ 00/1a7]al0T IMEHHO TaKMMH CBOWCTBaMH, 00aBUB MX OMMCAHUS B
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CTIMCOK OOILENPUHATEIX 00pa3HBIX OMMCaHUN 00BEKTOB. DTOT dUrypa-
THUBHBIN CUMBOJIU3M “TIOTPY>KeHHsI” B MUD TIPUBBIUHBIX MaTepUaTbHBIX
00BEKTOB XPAaHUTCSI B MO3Ty denoBeka. OH yCBauWBaeTcsl IOJbBMU B
paHHeM JieTCTBe B BU/JIe OCHOB KYJIbTYPHOM TpaJMLivy, a 3aTeM 3aKpell-
JISIeTCS B UX MO3TY B IIPOLIECCe BOCITUTAHUS U 00pa30BaHVs.

W3meHeHne uMeronierocss Habopa oOpa3HBIX OMMCaHWN 0OBEKTOB
(ceMaHTHUECKUX OTIPABHBIX TOUEK OOIIENPUHSATOrO (UTypPaTUBHOTO
CHUMBOJIU3Ma) TIPUBOJUT K “TIOTPY>KeHUI0” B [IPYTrOM MUP, COCTOSIIUHN
W3 JPYruxX “MaTepHa/ibHBIX” 00BEKTOB. B 3TOT MOMEHT ueioBeueCKUi
MO3I' aBTOMaTUYeCKH OTBEepraeT KaHTHUAHCKYHO Belllb B cebe. [TpUBbIU-
HBIM MaTepHa/IbHbIA MU, BUAUMBIA U OIIyIllaeMblid Ue/loBeKOM, hCUe-
3aeT. Ero 3ameHsieT [pyroii marepuanbHbIii MUD, KOTOPBIA AJISi HEro
TakK >ke peasieH, Kak 1 NpeAbIAyLLIri.

3ameHa oHOro (UrypaTUBHOIO CUMBOJIM3Ma UesioBeKa Ha JIpyrylo,
MPUBOJSLLIAsA K YACTUUHOMY WX MOTHOMY “TIOTPY’KE€HHI0” B MUD JpY-
MX “MarepuaibHbIX” 06BHEKTOB, MOXKET ObITh JOCTUTHYTA MeJUKaMeH-
TO3HBIMM MeTofiaMy. O/IHaKO NpakTHKa I0Kas3blBaeT, UTO MeJUKaMeH-
TO3HBIE METO/b! JAl0T JJOBOJBLHO HeCTaOW/IbHBIE pe3yJbTaThbl, a TAaKKe
CO37al0T CephE3HBIA PUCK JIsl 3[I0pOBbsl omeparopa. I'opasgo Oosee
HaZI&KHBIe W Oe30macHble Pe3yJ/bTaThl JOCTUTAIOTCS 3a CUET KOMOWHA-
LMY NICUX0(r3UIeCKUX TPEHUPOBOK C MPUEMOM OITIpeZie/IEHHBIX TIpera-
paToB U BO3/JIeMCTBHEM OIPe/Ie/IEHHBIX (DU3UUECKUX TIOJei.

BbliieonycaHHbIN Mpoliecc co3faHust KapTUHBI MUpa “MaTepHuaib-
HBIX” 00BEKTOB, KOTODPBIM TPOMCXOJUT B BOOOPa)KEHWU KaXKAOTO Ha-
OnrofaTesis, 3aBHCHT OT YaCTOTHOTO COCTaBa €ro SHePreTHYecKOro
CIeKTpa, a TaK)Ke OT SHepPreTUUecKrX CMeKTPOB 3/IeMEHTOB ero BHeLl-
HEro OKPY>KEHHsI, KOTOpOe OH Hab/ofaeT. ITU U [JPyrve Pe3ysbTaThl
JIAHHBIX MCCJIeJJOBAHUH OYIyT U3/I0’KEHBI B CIeAYIOLINX T/IaBax.
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OHEPIETUYECKME CIIEKTPBI

3 HEPTETMYECKUE CIEKTPBI U UX YaCTOTHBIN COCTaB — HOBBIE Tep-
MUHBI B 0M0QU31Ke, KOTOPbIe MBI KPaTKO 00bSICHUM 37€eCh.

N3 ocHOB coBpeMeHHOW ¢GH3UKK (CM. BBEJEHWE) MbI 3HaeM, uTO
pacripeZie/IéHHast SHePrusl SIB/SIeTCS] HEBUUMBIM HCTOUHUKOM U JIBKDKY-
el cuol Bcero B Hab/0[jaeMOM TPEXMEPHOM MHDE MaTepUabHbIX
00beKTOB. B TepMUHAX MPOCTPAHCTBA U BPEMEHH 3TO O3HAUAeT, UTo
00BEKTBI TTPOCTPAHCTBA-BPEMEHH, TaKue KaK [WIMHAPHI COOLITHH, CO-
CTOSIT W3 pacripe/ie/IeHHON HHEeprud, a WX MrHOBEeHHble “cpe3br”
(TpéxmMepHbIe CTYCTKM HEPrvr) HabOMIOAAIOTCs TIOABMU B BUZE TBED-
IbIX TeJl, >KUJKUX WM Ta3000pasHbIX Cpesi B 3aBUCUMOCTU OT Qurypa-
THUBHOTO CHUMBOJIM3Ma, OIMHCHIBAIOIIEr0 MaTepuaibHble 0O0BEKThI B UX
yMax (CM. MpeAbIAYILIYIO T71aBY).

Wtak, mpmHAp coObITHH (TIPOCTPAHCTBEHHO-BPEMEHHOE TeJIo)
KaK/IOTO YeJIOBeKa, BBITSIHYTHIM BHYTPU LIWIMHIPA COOBITHI TTaHETHI
3emsisi Ha IyTH eé 10J1éTa B ['anakTuKe, HAaro/THEH BHYTPU TTOTOKOM €0
SHEpPruu. JTOT MOTOK IHEPrUu COOMPAeTCs U3 MHOXKECTBA HUTEBUIHBIX
TIOTOKOB HEPryHy B Hauasie CBOeM MpOCTPaHCTBEHHO-BPeMeHHOW “IJiv-
Hbl” (TOUKa pOXKZieHHsl 3TOTrO uesioBeKa), a 3aTeM pacrafaeTcsi HA MHO-
JKeCTBO 3HepreTUUecKUx MOTOKOB B KOHLE (MOMEHT ero CMepTv). JTH
HUTEBUZHbIE TIOTOKA SHEPrUM SIB/SIFOTCS YaCTSIMUA SHepPreTUdeCKrx
cpep riaHeThl (Hab/IOJIAeMbIX B BUJE 3eMHBIX TBEDABIX TeJ, XKUAKO-
CTell ¥ Ta30B) U MEXX3BE3HBIX JHEPreTUUeCKUX cpe[ (HabmogaeMbIx B
BU/Ie MEX3BE3HOMN MbIIA U ra3a).

370 Kak ec ObI peka, 00pa3oBaBILIasCcs B OJHOM reorpaduueckom
MecTe U3 MHOXKeCTBAa HeOO/BIINX PyYhEB W TIPUTOKOB, pacmajanach Ha
MHO>KeCTBO MeJIKMX TTPOTOKOB B IPYTOM MecCTe, B CBoeil fenbTe. EquH-
CTBeHHasl Pa3HHMI]A B TOM, UTO TIPOCTPAaHCTBEHHO-BPeMEHHOU LIMTUHJD
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COOBITHI Ka)KZIOTO UesIoBeKa HarloTHeH He BOZIOM, a SHepruei.

OHeprusi mepefiaéTcs MO KaKJOW U3 3THX “peK SHepruv”, Kak u
Be3ze B [Ipupoge, B Buze BomH. To ecTh LUMUHAP COOBITHIA (TIpOCTpaH-
CTBEHHO-BPEMEHHOE TeJI0) KaXI0ro o0bekTa (pr3nuecky npe/iCTaB/sieT
co001i MOTOK 3HEpPTUH, UMEIOIIWH orpe/ie/IéHHbIe JJIMHBI BOJH, XapaK-
TepHbIe /7151 3Toro 06beKkTa. B pe3ysbrare KaX/jblii MTHOBEHHBIH “cpe3”
3TOTO LWIMH/IPA, TTPeACTABJISIONINN CO00M TPEXMEPHBINA CI'YCTOK JHEp-
VY, WAeHTU(QUIMPYEMBI YeloBeUeCKMM MO3TOM KaK “Marephalib-
HBIA” OOBEKT, IMylbCUPYeT C YacTOTaMU, COOTBETCTBYIOIIUMH 3THM
JJTMHAM BOJIH.

BeieynomsiHyTOe siB/IsieTCst abCTPaKTHBIM MIPUMEPOM, TIOTOMY UTO
B IIpupose HeT KomebaHUi TOMBKO HAa OJJHOM YacToTe. JTO CBSI3aHO CO
CJIOKHOW BHYTpPEHHeH CTPYKTypo#l moboro peamsHoro oowbekra. To
€CTb [WIUHAP COOBITHI KaXKOT0 peasbHOTO 00beKTa MpeCTaBIseT Co-
6oii mepervieTeHne MHOXKECTBA HUTEBU/IHBIX SHEPTETUUECKUX TTOTOKOB
MeJIKMX YaCTHL, KaXk[as U3 KOTOPbIX COCTOWUT M3 MHOXecCTBa 0oJsiee
TOHKHMX SHePreTHUeCKUX MOTOKOB eIljé Oosiee MeKUX YacTll U T.J. B
pe3ysibTaTe Ji@)ke OueHb TOHKHM TIOTOK 3HEPrUM TIpeJCTaB/isieT COOO0M
KOMOWHAL[MIO TIOTOKOB HEPIMH BCeX CBOMX Oosiee TOHKUX KOMITOHEHT
(u3-3a (ppakTanbHOM reoMeTpuu IIpUpoO/IbI), KOTOpast UMeeT CBOM C00-
CTBeHHBIN HabOp [/IMH BOJIH SHEPrUM, KOTOPHIM Mbl Ha3bIBaeM Chek-
mpom OauH 6oaH. TakuM 00pa3oM, MbI TIPUXOAUM K C/I€AYIOIIeMY
oripeJieJIeHHIO:

OHEPIETWUECKMIA CITEKTP. [Iyis1 yiroboro “maTepuanbHOro” oObekTa

ero sHepzemuyeckoe meno (CTyCTOK SHepruu), T.e. MTHOBEH-
HBIM TPEXMEPHBIN “cpe3” ero MUIMH/pPA COOLITHM, UCITLITHIBAET
CJIOXKHBIE KOJIe0aHKsl Ha MHOTMX YacTOTaX, KOTOPbIE SB/ISHOTCS
cymnepriosuiiyieli KojebaHUM CTYCTKOB SHEPTHM BCEX €ro Co-
CTaBJISIFOLIMX YacTHLl. PacrpejesieHre >Hepruu KojaebaHWH 10
3THUM YacTOTaM COCTaBJISIeT UACMOMHbIL cOCMas 3Hepeuu, Xa-
paKTepHBIN J1s1 3TOr0 00BeKTa, WH, APYTUMU CJI0BAMH, Hep-
eemuueckuli cnekmp 3TOro 00BeKTa.
AM®OHUYECKASI MY3bIKA B WCIIOJIHEHWH OpKecTpa — OYeHb
6/11M3Kast aHA/IOTHsI. DTO CBSI3aHO C TeM, UTO My3bIKa — 3TO Habop
BOJIHOBBLIX KOjlebaHUi B BO3/yXe (Ha3blBaeMbIX aKyCTHUECKUMH KoJie-
6aHMsAMM), BBI3BAaHHBIX MI'POM MY3BIKAHTOB Ha MY3bIKaJbHBIX WHCTDY-
MeHTax. Kak/pblil My3bIKa/JbHbIII HTHCTPYMEHT MOXXeT BOCIPOU3BOJAUTH
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TOJLKO OTIpeJie/IéHHbIA THUIT MY3BIKH — aKyCTHYecKHwe KojieOaHUs
oTIpeJie/IEHHOTO Habopa TOHOB M TIOJYTOHOB 3BYKOBOTO CIIEKTPa,
XapaKTepHOr0 TOJIbKO J/Isl 3TOr0 TWUIA MYy3bIKalbHbIX MHCTPYMEHTOB.
Takum 00pa3oM, KaXKAbli My3bIKaHT, C/iefiys MapTUType (HOTHOW 3a-
MUCH TI0/IM(OHUYECKOTO MY3bIKaJbHOTO TPOM3Be/ieHNs]), HallluCcaHHOU
KOMITO3UTOPOM, UCIOJHSET “MoAn(UKal0” OCHOBHOTO 3BYKOBOTO
CTeKTpa CBOETr0 My3bIKa/JbHOIO UHCTPYMeHTa. [la, B KaKJJ0M CUM(OHHU-
UYeCKOM OpKeCTpe eCThb “IiepBasi CKPUMKA” W Apyrue BeJyllure MY3bl-
KaHTBI, WCTIOJHSION[Me BeAyiue naptiu cuMoHuii. B To ke Bpems
UCIO/THeHre /000 cuMboHNUM ObII0 ObI HEBO3MOXKHBIM 0e3 yuacTHst
BCEX OCTa/bHBIX MY3bIKAHTOB OPKeCTpa, UCIOJIHAIINX BTOPOCTEleH-
Hble napTud. [Ipyrumu c/10Bamy, Bejyljye HMHCTPYMEHTBHI UCIIO/b3Y-
IOTCS1 [JI1 CO3/laHUsl IJIaBHBIX “I{BETOB” KPUBOM 3BYKOBOI'O CIeEKTpa
WCIIO/IHSIEMOM MY3bIKH, a Apyrue WHCTPYMEHTbI WCIO/b3YIOTCS AJIst
nobaBieHHsT HeoOXOZMMBIX “TIOyTOHOB”, 3aBEpIIANOIIMX (OPMUPO-
BaHHe 3TOM CIeKTpaJbHON KPUBOM.

To Xe camoe U C SHEPreTHUeCKUM CIIEKTPOM J000ro oObekra B
ITpupoge. Pa3Huija B TOM, 4TO 3BYKOBasl CIleKTpasbHas KpUBass My3bl-
KaJIbHOT'O NIPOU3Be/IeHHs], UCTIO/IHAEMOr0 OPKeCTPOM, CUIBHO MeHsIeTCs
BO BpeMs1 BbICTYTIJIEHUS], TOCKOJIbKY /11 Pa3HbIX YacTell My3bIKajbHOTO
ripou3BeieHys1 TpeOyIOTCs pa3Hble HAOOPHI MY3bIKa/IbHBIX HHCTPYMEH-
ToB. Tor/ja Kak SHeprocreKkTpasabHas KpuBasi o0bekTa (Harpumep, ue-
JIOBeKa) OCTaéTCs MPUMEPHO OJWHAKOBOM Ha IPOTSUKEHWU Bcel ero
JKU3HU OT POXKAEHUS 10 CMePTU: BHYTPeHHUe “My3blKa/IbHble UHCTPY-
MeHTb!” (3HEprOHWTH) ero SHepreTUYecKOro Teja UrparoT MPHUMEpPHO
OIHY U Ty ke “MenoJhr0”, KOTOpas HEMHOI'0 MEHSIeTCSI C BO3pacTOM B
3aBUCUMOCTH OT Pa3BUTHS €0 JTUYHOCTH B CBSI3U C BOCITUTaHWeM, 00-
pasoBaHUeM U ApyruMu ¢akropamMu. ITO 3a UCKIIOUEHHEM C/IyuaeB,
KOT/la ero SHepreTUYecKWil CIIeKTp To/BepraeTcs: “riepeKpariiBaHHUi0”
T10J, BO3/le}iCTBHEM BHEIIIHUX BAMSHUM. B Takux ciayudasix ero BHYTpeH-
HUe “My3blKa/lbHble MHCTPYMEHTh!” HAaUMHAIOT WUIrpaTh UHYK “MeJIo-
[IUI0”, ciiefiys HOBBIM “HOTaM”, UCXOJSIIUM OT BHEIIHUX (DaKTOPOB
Bo3zeiicTBus. Jlaxke Gosbiiie. HeKoTOpble W3 €ro BHYTPEHHUX “My3bI-
KaJIbHBbIX MHCTPYMEHTOB” MOTYT IlepecTaTb UrpaTh, a Te “UHCTPYMEeH-
ThbI”, KOTOpbIe paHee ObLIM Oe3MOJIBHBIMH, HAUMHAIOT WUIPATh CBOIO
MapTHIO, TEM CaMbIM KOPEHHBIM 00pa3oM M3MeHsisl KDUBYHO SHepreTH-
YeCKOro CIeKTpa 3TOr0 YesioBeKa.
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B YACTHOCTH, BCe >KUBOTHbIE, TIpUHA//Ie)Kalllie K OJHOMY BHAY,
MMEIOT SHepreTHUecKre CITEKTPhI OTpe/ie/IEHHOTO OOIero THra,
KOTOPBIH XapaKTepeH TOJBKO I 3TOT0 KOHKPETHOTO BHja. To ecTh
XapaKTepHasi YaCTOTHAsi KPHBas CJIOXKHBIX KOjebaHUH MX IHepreThue-
CKUX TeJl OTJIMYaeT >XWUBOTHBIX JAHHOTO BH/Ia OT JKUBOTHBIX BCEX
OCTa/IbHBIX BUZOB. KpoMe TOro, Kakjoe >XUBOTHOE OIpee/IEHHOIO
BUJla UMeEeT CBOM yHUKAa/bHBIN JIMUHBIM HEepreTUUecKWil CrekTp, Ya-
CTOTHAsi KpUBasi KOTOPOT'O HEMHOTO OT/IMYAETCS OT OOIIero SHepreTH-
YECKOTO CTeKTpa, XapaKTePHOTO [jiss 3TOr0 BHZA. JTO OTJIWYAET
OT/IeJIbHBIX )KUBOTHBIX OJJHOTO M TOTO K€ BH/Ia IPYyT OT JApyra.

To e camoe cripaBe/i/IMBO /IJIsi BCeX TUIIOB PacTeHUM, XKUBOTHBIX,
JF0/Ie, MUHEPa/IoB U UX 00BbeVHEHUI B Pa3/MUHbIE TUITbI CIOXKHBIX
9KOJIOTMUECKUX U COLMATBHBIX CUCTEM.

132 DE INVESTIGATIONE TEMPORUM



DJIEKTPOMATHUTHBINA CITIEKTP

HPOI_[ECC TOTO, KaK JIFOAW BUASAT MUP, yKe ObIT OOBSICHEH BHIILE.
YacTHBIM CiTyuaeM SIBJISTFOTCSI pa3/iMuHble KoJjiebaHMsl, KOTOpPbIe
MbI HabmogaeM B Mupe Matepuu. CTyCTOK HEPTUU (IHEPreTHUeCKOe
TeJI0) KaKI0ro 00BeKTa UCTILITBIBAET CJI0XKHBIE KOJIebaHus Ha MHOTUX
YyacToTax, KOTOPbIe SIBIISIOTCS CYNepIo3urei KojaebaHuii BCceX CoCTaB-
JISTFOIIMX ero (MeHbILIMX) CTYCTKOB 3Hepryu. UesoBeuecKuii MO3T MbITa-
€TCs CO3/1aTh KapTUHY KOJeOIIOMNXCsT CTYCTKOB YHEPTHH, WIIA TOX0-
JSIIHe aHAJIOTUM B CHHCKe OOIIeNpUHATHIX OMWCAHWN “Marepu-
albHBIX” 00BEKTOB U SBJIEHMH, XPaHSIIMXCS B MO3ry. B pesyibrarte,
BMECTO Pa3/IMUHBIX THUTIOB KOJIEOJFOLMXCS CIYCTKOB 3HEPTHH, YesioBe-
YeCKUl MO3r 00BbeJUHSET TIOAXO/AIINe OMUCAHUS B UTFO3UI0 Pa3/ind-
HBIX THUIIOB KOJEOJIOIIMXCSl BelecTB. ODTO, HArpuMmep, 3apsDKeHHBIe
YaCTHULbl, 3/IeKTPUUECKU HeUTpasibHble UaCTULbl U CIUVIOLIHbIE CPeJpbl,
Orosloruyeckyre BelecTBa (M3 KOTOPBIX COCTOSIT OpTaHbl, KPOBb U T.[.),
colyarbHble TPYIIbl, IPUPOZHbIE U TPYJOBbIE PECYPCHI, JeHeXHbIe
3amackl, PIHKY L[eHHbIX OyMar W [Jpyrue TUIbl MaTepyud, KOTOpbIe U3-
BECTHBI B (DM3UKe, XUMUH, OHOOTHH, TICUXOJIOTHH, COLMOJIOTHH, KO-
HOMUKe U IPYTUX HayKax.

DJ/IeKTPOMAarHUTHEIE KOJie0aHuUs TakKe SIBJITIOTCS (parMeHTOM HJT-
JIIO3UH, KOTOPYIO JIFO[U Ha3bIBAOT “MaTepuaibHbIM MUPOM”. CoryiacHO
OOLENPUHATOMY OMMCAHUIO, 3TO KOJIeDaHUsSI IeKTPUUECKH 3apsDKeH-
HbIX MaTepUa/bHBbIX YaCTHUL], TAKUX KakK 3JIEKTPOHbl U aTOMHbIE 517pa,
KOTOpbIE Y COCTaBJISIFOT MaTepuasibHble Tena U cpefpl. Konebmomuiics
VIeKTPOH WM SIIPO aToMa CO3Jar0T B OKPY)KArollleM 3/1eKTPOMAarHuT-
HOM I10JIe BOJIHBI, KOTOPbIe Ha3bIBAOTCS 3/1€KMPOMASHUMHbBIMU 60/HA-
MU, ¥ UMEIOT Ty JKe YaCTOTY, UYTO U 3/IeKTPOMarHUTHBIE KOyieOaHUst X
WCTOUHUKA. D/eKMpPOMA2HUMHbIL cneKmp — 3TO YaCTOTHBIM CIeKTp
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3TUX MaTepUaLHBIX KoJiebaHui ¥ BOJTH.

Tak ke, COTJIACHO TOMY >Ke OOILETIPUHATOMY OTIMCAHUI0, KOMITTEeK-
CHasl CUCTeMa 3JIeKTPUUECKUX CUJI, IeHCTBYIOLUX MEXY 3/1eKTPOHAMU
Y aTOMHBIMHU $iZipaMH, JIEXKUT B OCHOBE TaK Ha3blBaeMbIX KOBa/leHTHbBIX
CBsi3el, KOTOpbIe y/ep>KUBalOT BMeCTe YacCTHLbl MaTepUalbHbIX TBED-
IBIX TeJl ¥ >KugKocTeit. To eCcThb /IOy HbIHEILIHer UCTOPUUeCKOM 3M0oXU
BepsT, uTo 00pa3HOe OmMCaHWe, KOTOPOe OHHW HAa3bIBAIOT “3/IeKTpUUe-
CKUMU CHAJIaMH U KOBA/IEHTHBIMH CBSI3IMU”, HanOojiee COOTBETCTBYET
SHepreTUYeCKUM CBSI35IM, KOTODbIE y/lep)KUBAKOT BMeCTe YaCTHLbl “Ma-
Tepua/bHbIX” TBEPABIX Tes U KuaKocTell. CriefioBaTebHO:

OJIEKTPOMATHUTHBIN CIIEKTP — 3TO MaTepHa/JbHOe IIpOsBIeHHe

JHEPreTUYECKUX CMEKTPOB TeX KOJIEOIOUIMXCS CrYCTKOB SHep-
MU B SHEPTeTUUeCKOM MUpe, KOTOpbIe SIB/ISFOTCS MPOTOTUIA-
MU 3apsUKEHHBIX YaCTHL MaTepuu, TeM caMbiM (opMupyst ¢pu-
3uueckre (GUTyphbl (TeOMeTpUUeCKHe OUepTaHHUs) “MaTepHasib-
HBIX” TBEPABIX Te U KUJKOCTeM.

C ppyro#t cTOpoHbl, HarpyuMep, GU3UO0JIOTHS UeoBeKa, ero ICUxo-
JIOTUYECKUEe U UHTEIIEKTyasIbHbIe CITIOCOOHOCTH OTIPeIeITFOTCS IPYTH-
MU MO/IaMU K0JiebaHusI eT0 SHepreTUYeCcKoro Tesia, a He TeEMH, UTO Tpo-
SIBJISTFOTCSL B B/l 37IeKTPOMArHUTHBIX Koyiebauwid. J[pyrumMu cioBamu,
3JIEKTPOMAarHUTHBIN CITeKTP 00beKTa — 3TO MaTeprabHOe IIPOsIBIeHe
TOJILKO OJJHOU “TOHa/bHOW KPUBOW” M3 BCeX “TOHAMbHBIX KPUBBLIX” KO-
nebaHWl, KOTOpble BMECTe COCTaBJIAIOT OOIIYI0 KPUBYIO 3HepreTuue-
CKOT'O CITEKTPa 3TOT0 00BEeKTa.

OTS1 MaTepHajbHble 00BEKTBI — 3TO BCETO JIUIIL BOOOpaXkaeMbie

GUrypel, CyIecTBYIOL[He B UeJIOBeUeCKOM BOOOpaKeHWH, dYa-
CTOTHasi KOMITO3MILIMS X KOJIeOaHWH Mpe/iCTaB/sieT COO0H CBSI3YIOTUMA
MOCT, KOTOPBIN “CHHXPOHU3UPYET” 3TH U300pa)KeHHst C UX peaTbHbIMU
MPOTOTHIAMH, TIPeCTABISAIOIUMH COOOW KOIeOolecs CryCTKU
sHeprun. Boobiie B IIpupoje CyIecTByeT MHOXKECTBO THUTIOB MaTepH-
IBHBIX KOojebaHui: (u3nueckre, XUMHUUECKHUe, OMOIOTHUeCKHe, TICH-
XOJIOTUUeCKue, colyanbHble, GUHAHCOBBIE U APYTHE, KaXK[0e U3 KOTO-
PbIX MMeeT CBOI MPOTOTUIT B Mupe 3Hepruu. CefloBaTe/IbHO, eCd Mbl
KakiM-TO 00pa3oM HaiiIéM UaCTOTHBIN CITEKTP TaKMX CJIOXKHBIX Mare-
pUasbHBIX KoebaHWui, XapaKTepHBIH, CKaXkeM, JIJIs uesloBeKa, Mbl CMO-
’KeM cjleflaTh BbIBOJ, O YaCTOTHOM CIIEKTpe ero SHepreTHUueckoro Tesa
(ero sHepreTUYeCKOM CIIEKTpE).
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CkazaHHOe BBIIIe BEPHO B OTHOIIIEHUM KUBOTHBIX, PACTEHUM, KaM-
Hel U BCero 0CTaJbHOIO, BK/THOUast JIFOOYIO CI0XKHYIO CUCTEMY U3 3THUX
KOMIIOHeHT. Harpumep, 4aCcTOTHBIN CIIEKTP COLMAJbHOW TPYIIIbI JIHO-
Jiell COCTOUT U3 CIIEKTPOB BCEX COCTAB/SIIOIINX e€ UHAUBUOB. Crenys
3TOMY TIYTH, MBI MOXXeM HaWTH 3HEpPreTU4ecKHe CIeKTPbl He TOJBKO
OTZIe/IbHOTO O0OBEKTa WM Ue/loBeKa, HO W Uero yrogHo, Harpumep,
OONBIIMX COLMAMBHBIX TPYIIT JTHOJel (TakuX, Kak HaceleHWe ropoja
WK CTPaHbl), OUOMIOTMUYECKUX SKOCHUCTEM, TIPUPOJHBIX U TPYAOBBIX pe-
CYPCOB, [IEHe)KHBIX 3aIlacoB, PHIHKOB LIEHHbIX OyMar U Tak jjasnee.

OTa 3ajjaua — HaXOXK/JEHUe YaCTOTHBIX KPHUBBIX, XapaKTepH3yko-
IIUX HEpreTUYecKHe CIIeKTPhl Pa3UUHBIX 0OBbEKTOB U UX acCOLMALMi
— TpebyeT MHOXKECTBA pa3/MUHBIX TECTOB, OMUCAHWE KOTOPBIX AO0-
BOJILHO JTAHHOE 1, BOOOIIIe TOBOPSI, BEIXOJWT 3a PAMKHU JAaHHOTO KpaT-
Koro o630pa.
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IIPEACTABJIEHME O BUOJIOTUYECKUX BUJAX, OCHOBAHHOE
HA UX SGHEPTETUYECKHX CIIEKTPAX

B WOJIOTUYECKUI BUJ, OTIpe/iesisieTcsl B OHOJIOTMM Kak Ipyra 0uo-
JIOTHUECKHX 0cobeli, KOTOPbIe MOTYT 3aHUMAThCsS CEKCOM JpYT C
ZIPYrOM U UMeTh 00lllee MOTOMCTBO, HO He MOTYT MMeTh O0IIero mno-
TOMCTBA C OUOJIOTMUECKUMH OCOOSIMU APYTUX TPYMIl (APYTHUX BUIOB).
To ecTh OCHOBHBIM TIPU3HAKOM OHOIOTMYECKOTO BH/A SBJISETCS CIIO-
COOHOCTB BCexX ero 6romornueckux ocobeii uMeThb 001Iee MOTOMCTBO.

B TepMUHAaX HEPreTUUECKUX CIIEKTPOB CIIOCOOHOCTH UMETH 0011iee
MOTOMCTBO O3HauaeT ciexytoiiee. Kaxaass OGuosornueckas 0co0Ob
OTpe/Ie/IEHHOT0 OMOJIOTMUECKOro BHJA 00/1aZiaeT CBOMM YHUKAJIbHBIM
SHEPreTUYeCKUM CIIEKTPOM, B KOTOPOM TMOPSI/IOK CIIEKTPAIbHBIX TTUKOB
Y BIIQJVH XapakKTepeH /i1 OMOIOTHYeCKUX 0Co0el TOMBKO 3TOTO KOH-
KpeTHOTo Buzia. To eCThb CrieKTpasbHble TIMKU, BIIAJUHLI ¥ UX TPYIITHI B
CMEKTPaX Pa3/IMUYHBIX OUOOTUUECKUX UH/UBU/IOB OMpe/IeIEHHOTr0 61o-
JIOTUUECKOTO BHJA MOTYT OBbITh CABUHYTBI, PACTSHYTHI UM CXKAThl OT-
HOCHTE/IbHO JPYT Ipyra Ha miKame yactoT. Ho X mopsijoK OJyHAaKOB
IUisl Bcex Ouonornyeckux ocobed 0[JHOTO U TOTO XKe Bhza: buosoruue-
CKHe 0co0OH JIpyroro BUAa UMEIOT SHEPreTUYecKre CIeKTPhl C APYTUM
TIOPSITKOM CTIeKTPAbHBIX TTMKOB, BIAAWH U UX TPymm. Kakapii Mk,
KaX[as BIaZVHa, KaXKaas Jake OYeHb KOPOTKasl MOC/Ie/[0BAaTebHOCTh
(rpymria) MMKOB U BIaJWH B SHEPreTUYECKOM CITeKTpe OHOI0THUeCcKom
0coOU OTBeuaeT 3a ONpeJe/éHHYI0 YacTh 3TOTO YKMBOI'O OPraHU3Ma.
Vi3meHeHMe TIOpsiKa C/IeJJOBaHUs CTIEKTPA/IbHBIX ITUKOB U BIAJVH JaXKe
Ha OYeHb KOPOTKOM (hparMeHTe HEePreTUYeCcKOro CreKTpa OpraHu3Ma
JleJlaeT 3TOT OpraHu3M HeXu3HecrocoOHbIM. CriejoBaTenbHO, eciH
6uosoruueckie 0cobu MMEHOT IHEPreTHUYECKHe CTEKTPhbl C OMHAKO-
BBIM TIOPSIIKOM CTEKTPa/bHBIX TIUKOB, BIAJWH U UX IPYIIM, T.e. OAUH U
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TOT >Ke THIT X SHEPrOCTIeKTPA/IbHBIX KPUBBIX (3TH CITEKTPAbHBIE TTMKU
Y BMAJWHBI JIE)KaT B OFAHOM YaCTOTHOM [Wala30He), TO OHU MOTYT
MMeTh 0011iee MoToMcTBO. Ho OHU He MOTYT UMeTh 00lliee TIOTOMCTBO,
eCJIH UX CTeKTpasIbHbIe IMKU U BIIaZMHBI UIMEIOT [Jake HeMHOTO JpyToi
TIOPSIZJOK WJIH JIesKaT B Pa3HbIX YaCTOTHBIX JMaria3oHax.

OG6pa3Ho TOBOPs, 3TO MOX0XKEe Ha TO, KAK Ma3bl Ha K/IFOUe BXOJST B
3aMOK: e/ T1a3bl KJIF0Ua COBIA/Al0T C Ma3aMH B 3aMKe, 3TOT KJTF0U MO-
JKeT OTKPBITh 3aMOK, a eCJId OHU He COBIMAJAI0T, TO 3aMOK He MOJKeT
OBITH OTKDBIT 3TUM KJTFOUOM.

B pesynbTaTe Mbl TIpUXOAMM K 6uogu3uueckomy onpedeneHuio
6buono2uueckux 8udo8, OCHOBAHHOMY Ha HepreTHUeCKUX CIeKTpPax WX
Ouosloruyeckux ocobeii:

BronorndECKuE Buibl. OZIUH U TOT K€ TIOPSZ0K MOC/IeA0BaTeIbHO-
CTU CTEKTPaJbHBIX TMUKOB, BIAJVH M UX TPymn (0O0UHAKoeas
¢opma ozubaroweti cnekmpanbHoll Kpueotl) B SHEPreTHUeCKUX
criekTpax 6uosornueckux ocobeit ompeesisieT ux CriocOOHOCTb
uMeTh 00Iljee TIOTOMCTBO U, C/I€Z0BaTe/bHO, UX MPUHAZJIeX-
HOCTh K O[THOMY OHOJIOTUYECKOMY BUIY.

ViMeHHO pa3nyuve B THIE SHEPTrOCIIEKTPATbHBIX KPUBBIX SIBJISIETCS
TIPUYMHON TOTO, UTO JIFOJY U >KUBOTHBIE APYTUX BUJOB He MOTYT pa3-
MHO)KaThbCsl BMEeCTe, HECMOTPsI Ha TO, UTO WX SHEPreTHUeCKHe CIIeKTPhI
MOT'YT CYL[eCTBEHHO IepeKphiBaTh JPYT Apyra Ha Likase 4acToT. [To-
3TOMY, JIFOAY TEOPeTUUEeCKU MOTYT UMeTh T10/I0Bble KOHTAKThI C JPYTrH-
MU TOMUHH/IAMU ¥ TIPUMATaMK B LIeJIOM (B C/Ty4yae MOTePU 3HAUMTE/Ib-
HOU YaCTU YeI0BeueCcKoil Mopasii), HO He MOTYT UMeTh C HUMH 00IIIero
TIOTOMCTBA.

Takum obpa3oM, Hab/rogaemMoe pa3HoobOpasre 6HOIOTHUeCKUX BU-
JOB 00yC/IOBJIEHO pa3sHoOOpa3vWeM THUIIOB MX HSHEPreTHUeCcKUX CIiek-
TpasbHBIX KPUBBIX.

KAX/7bIii UEJIOBEK 00/1aJjaeT CBOUM YHUKAJbHBIM SHEPreTUUYeCKUM
CMEeKTPOM, T.e. YHHUKaJbHOW YaCTOTHOW KPUBOW (UaCTOTHBIM
COCTaBOM) CJIOKHBIX KOJie0aHWM ero 3HEepPreTHUecKOro Tejla,
KOTOpasi OT/IMYAeT ero OT BCeX OCTAbHBIX mojeid. Tem He me-
Hee, CIieKTpaJ/ibHble KpUBBIE BCeX JIHOJiel UMeIOT OZMHAKOBYIO
T0C/Ie/l0BaTe/IbHOCTh CIIeKTPa/IbHBIX MUKOB U BMaJUH Ha IlIKa-
ne yactoT. To eCTb SHEProcreKTpasbHas KpUBas KaKA0ro ye-
JIOBEKa YHUKajbHAa TeM, UTO OHA KaK-TO CABUHYTA, PACTSIHYTa,
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oKara unu e opMUpoBaHa OTHOCUTEBHO CTIeKTpabHbIX KPU-
BbIX JpPYTUX JIFOZIeH, HO OOIMM THI CHEeKTpaJbHOM KpUBOM
OJMHAKOB [yIs1 BCeX jojei — ocober ogHOro obiero 6umo-
siornyeckoro Byza Homo sapiens;
C AM®OHUYECKOMY OPKECTPY HY)XeH LIMDOKUN CIIeKTP MYy3bl-
KaJIbHBIX MHCTPYMEHTOB, KaXKIbI W3 KOTOPBIX A00aBseT CBOU
VHUKaJIbHbIe TOHA Y MOyTOHAa B 3BYKOBOM CrieKTp cUM(OHUU. Y ane-
HUE W3 OpPKecTpa Jiake OJHOTO MY3bIKa/TbHOTO MHCTPYMEeHTa MPHUBOAUT
K KakOQOHMU B TMapTHU C ero yyactheM. Ho KaKAbI My3bIKaIbHBINA
WHCTPYMEHT [JO/DKEH WCTIONHATDL B CUM(OHUM TOJBKO CBOIO MApTHIO B
COOTBETCTBUM C MapTUTYPOU, HalTMCaHHOI KOMITIO3UTOPOM.

To >ke caMoe U C 3HepreTUUeCKUMU CIeKTpaMHU YeJIOBeUeCKUX CO-
obmectB. OHU OBIBAIOT pa3HBIX TUIIOB, KAaK U Pa3Hble MY3bIKATbHbIE
TIpOU3Be/IeHUs], I KaXKAbl KOHKPETHBINA UeIoBeK “UCITOHSIeT” CBOIO
VHUKQJIbHYIO “CIIeKTpasibHYI0 MapTHI0” B 00Iel “cuMmdoHun”.

[HelicTBUTENbHO, MIOAM pa3HbIX pac pasnuuatorcs. Ho 3Tu pasnu-
Yus — BCEro JIMIIb pa3HooOpasve B paMKax OJHOTO OMOJIOTHUECKOro
BUZIa. MBI JO/DKHBI HAYUUThCS 1IeHUTh YHUKA/IbHBIE CITIOCOOHOCTH, Xa-
paKkTepHble Uil Ka)KJOW KOHKPETHOM pachkl WM HAlMH, TIOTOMY YTO
BMeCTe OHM SIBJISIOTCS TIPOSIB/IEHWEM pa3HOO00pa3susi SHePreTUdecKoro
CTEKTpa, XapaKTepPHOrO /i HaIllero obIiiero OMOIOrMYecKoro BU[A,
Homo sapiens.
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ITPOrPAMMHBIN KOJI, COAEPXKAIIUICS B SHEPTETUYECKHUX
CIIEKTPAX. I'EHBI KAK MICHIO/THSIEMBIE
IIPOT'PAMMHGEIE ®A/TBI

AXKJIBIV YEJIOBEK I10/Ty4aeT WHQOPMALMIO O JPYTUX SHepreTuye-
CKMX TeflaX 3a CUéT sHeproobmMeHa ¢ HUMU. TO eCTb KaX[bIi Cry-
CTOK SHEPTUU UCTLITHIBAET C/IOXKHBIE KOJiebaHWs Ha yacTOTaX CBOEro
SHEPreTUYeCcKOro CriekTpa. [l BHEITHero HabJro1aTe s 3TO BLITISIUT
KaK “MuraHve” 3HepreTW4YeCcKOro CryCTKa Ha 3TMX uyactorax. C cursa-
JIaMH TakKOTO “MUTaHUs” KaXK[bIM CTYCTOK SHEPTUU IepefaéT TOHYI0
vHpopmalio 0 cebe APYrUM CTyCTKaM 3Hepruu. B pesynbraTe Habmo-
JiaTenb TonyyaeT MH(GOpPMALMIO 0 MUpe B BUle “MUTalOIIUX CUTHA/IOB”,
UCMYCKAaeMbIX PYTUMHU CI'YCTKaMH 3Heprud. Takum oOpa3oM, MbI TIpH-
XOJUM K KOHYenyuu 3Hep2ocneKmpaabHO20 Kooa:
OHEPTOCITEKTPAJIBHBIV KOZl. DTO KOJl, B KOTOPOM pa3/MYHbIE TUIIbI
OTJe/IbHBbIX CIeKTpalbHbIX MUKOB W BIMAJUH 3HEPreTHUYecKux
CIMeKTPOB UIPAKOT PO/ib “TEKCTOBBIX CHMBOJIOB” WU “My3bl-
Ka/bHbIX HOTHBIX 3HAKOB”, a UX LIEMOYKU MPe/ICTaBJISIOT COOO0M
CBOEro pojia 3aKOJUPOBAHHBIM TEKCT WM HOTHYIO 3aruch. Bes
vHpOpMAIUsA 0 MUpe TIOCTyHaeT K HaO/IIOAaTem0 OT APYTUX
SHEepreTUYeCKUX CryCTKOB C LIe[I0YKaMH YaCTOTHBIX MHUKOB U
BMNAJVH UX “MWUraHusi”’, T.e. C SHEProCleKTpaJbHbIM KOJOM MX
SHepreTUYeCcKHX CIEeKTPOB.

UesioBeueCKUl MO3r COMNOCTABJISIET KaXK/AbIM IOy4YeHHBId 3Hepro-
CrieKTpaslbHbIM KO, T.e. KaXKZYl TIOC/Te[J0BaTe/bHOCTb ‘“TeKCTOBBIX
CHMMBOJIOB” WM “MYy3bIKQJIbHBIX HOTHBIX 3HAKOB”, 3alMCaHHBIX B Ya-
CTOTHOM CITeKTpe KaX[JOro Hab/r0/jaeMOro CrycTKa SHEPIHH, CO
CTTMCKOM OMMUCAaHUK “MaTepHa/bHBIX 00BEKTOB”, OOIENPHUHSITHIX CPer
mofeil. B pesynmbrare uenoBeuecKMid MO3T HAEeHTUGUIMPYET oOripe-
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JlefIEHHBIA TUM SHEPreTUUecKUX CI'YCTKOB C OIMMCAHWEM, Ha3blBaeMbIM
“Oronornueckrie  00BEKTHI”, KOTOPBIA MPUHLIUITHANILHO OT/TUYAETCS
(st YesIOBEUECKOTO MO3Ta) OT BCeX APYTUX “HeOHoorudeckKux 00bek-
TOB”. 3aTeM uesioBeueCKU MO3T MILeT B CIIMCKe JOCTYMHBIX OMUCAHUM
Takye MaTepua/bHble HOCUTE/H, KOJ, KOTOPbIX MOAXOAUT IJI OT[eb-
HBIX 3/IeMEeHTOB (“TeKCTOBBIX CUMBOJIOB” WX “MY3bIKa/bHbIX HOTHBIX
3HAKOB”) KOJOBBIX TOCJIe[0BaTebHOCTEN B 9HEPreTUUecKUX CIieK-
TPabHBIX KPUBLIX 3TUX “OHOIOTHYECKUX 00BEKTOB”.
BhlieyrnoMsHy ThIi TIPOLIECC BBINOHSAETCS B CAe[YIOLEM TOpsKe.
CITMCOK [JOCTYIHBIX ONMMCAaHWH “MaTepHajbHBIX 00BHEKTOB”, MX TEepPMHU-
HOJIOTHSI U CTeleHb JeTaau3alii 3aBUCAT OT KOHKPeTHOM ucTopuue-
ckoti smoxu. CHauaia KTo-mib0 M3-3a BHEITHEr0 BO3/eHCTBUS Ha CBOU
SHepreTHyecKuil criekTp (cM. HUKe riaBy CIEKTPAJIBHOE IEPEKPAIIIU-
BAHME) (opMysiupyeT abCTpakTHOe IpeJCTaB/lIeHHe O MaTepHaJIbHOM
00BbeKTe WK siBjieHUU 0Oe3 UETKOW CBSI3W C €r0 MaTepuasibHbIM HOCH-
TesleM. Kak roBopsIT B 3TOM CJiydae, “Uzes yXe BUTaeT B BO3jyxe”.
3areM 5Ta yjesl CTAHOBUTCS MU3BeCTHA [PYTUM JIIO[SAM 4Yepe3 COoLMab-
Hoe o0IIieHre MeXXIy HUMH. MO3r KaXKJ0ro U3 3THX JTHO/Iel aBTOMAaTH-
YeCcKM HauyMHaeT MCKaTb TIOAXOJAIINe COOTBETCTBUS MEXIY 3TOMN
abCTpakTHOM Hjjeeld W OMUCAHUSMH MaTepUaIbHBIX 00BEKTOB, COZEep-
»kaiuxcs B crucke. CIycTsi HEKOTOpoe BpeMsl, KOTOpOe MOXXeT [|IUTh-
Csl MecsiLlaMU WK JaXke JeCITUNeTHsIMU, 3TH JIFOAW, 00LIasch Apyr C
JIPYTOM, HEOCO3HAHHO COIVIAILIAKOTCS, UTO “3TOT KOHKPETHBIM MaTepu-
anbHBIM OOBEKT WM siBJieHWe Haubojiee TMOAXOAWUT IS JaHHOH ab-
CTpaKTHOW uzen”. DTO 03HauaeT, YTO MO3T KaKAOTO W3 3TUX JtoAel
Oecco3HaTebHO (QUKCUPYET COOTBETCTBHE JAHHOM WZeW 3TOMY Cylile-
CTBYIOIIIEMY OIMMCAHUIO B CITUCKE OOLIEMpPUHATHIX OMUCaHWH. Takum
obpasom, JaHHasi ujiest CTAHOBUTCS 100ABIEHHON K CIIUCKY ZOCTYITHBIX
OTMCaHWN MaTepualbHBIX OOBEKTOB M sIBjieHWH. TO eCcTh JIIOAU YKe
3HAKT, KaK 3Ta ufes “BbINVIAAUT’ B MaTepuajbHOM BOIUIOLIEHHUH, HO
eljé He OCO3HAIOT 3TOr0. 3aTeM OJHaK[bl UeJIOBEK, Ubé BHHMaHHe CO-
3HATEe/ILHO WK Gecco3HaTe/bHO Haubosee “pe3ko” chOKyCHPOBAaHO Ha
JlaHHOU u/lee, HeU30e)KHO HAUMHAET “BUJIETH” 3Ty HJEI0 B €€ MaTepu-
aJbHOM BOIUIOLIEHWH. B 3TOM ciydae /o[y OOBIYHO TOBOPST, UTO
“3TOT yesIoBeK CZle/ial HayuHoe OTKpbITHe”. V1 3T0 HeCMOTpS Ha TO, UTO
oOHapy)KeHHbIH “MaTepuasbHBIN” 0OBEKT WK SIBJIeHHe — 3TO MPOCTO
o0pa3, CO3[aHHBIN B Ue/I0BEUECKOM BOOOpa’KeHWU KOJIIEKTUBOM BCEX
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TeX JIHOZel, KOTOpble COIVIACUIUCH C TeM, UTO 3TOT “MaTepuasbHblil”
00BEKT WM sIBJIeHHe PealbHO CYIIeCTBYeT.
WIINYHBIM [IPUMEPOM TOTO, KaK HJest HaXOJUT CBOE “MaTeprasib-
HOe” BOIUIOLeHUe B BOOOpa)keHUW JIHOJiel, SIBJISIETCS OTKPBITHE
TeHOB U FeHeTUYeCcKoro Koza.

B cepeayiHe 19-r0 BeKa MHOTHe OHO/IOTH M (PU3HOIOTH HE3aBUCUMO
JpYyr OT Jpyra CTajqu IHpejrnoJaraTb, YTO Hac/ae[CTBEHHble NPU3HAKU
JKUBOTHBIX M pacTeHHW! MMeHT KaKOW-TO MOJIeKY/SIpHbI HOCHTEb.
“Unest y)ke BUTaa B Bo3ayxe.” 3aTeM 1e30KCMPHOOHYK/IEMHOBAsT KUC-
sota (IHK) Kak XxuMuyeckoe Bell[eCTBO U XPOMOCOMBI KaK COeZJUHeHUsI
XUMHWYeCKUX BellecTB ObUIM OTKPBITHI (BbIAENEHbI U3 KJIETOK >KHUBOT-
HbIX) B 1869 1 1882 rogax cOOTBETCTBEHHO, HO 6€3 KakoW-Tb0 CBSI3U
¢ HacnepoBanveM. Takum obpasom, [THK u xpomocomel 6buta 100aB-
JIeHBI B CITUCOK OOIIETPUHSTHIX OMUCAHUM “MaTepHUanbHBIX 00BEKTOB”.
B cepenune 1880-x romoB Teozop Bosepu (1862-1915), nzyuaBimii
SMIOMpHYecKre [paBW/ia HacjeloBaHUS Ha OCHOBE 3KCIIEPUMEHTOB,
TIPe/ITIOJIOXKU, UTO KOJIMUeCTBO XPOMOCOM OJJMHAKOBO /IS BCeX Ouo-
JIoTUUecKrx ocobeli 0JHOTO U TOro e Bhza. OH TakxkKe MpeTIONOMXKI,
YTO XPOMOCOMBI WHIUBHU/YATbHBI [ KaXKJ0W OMO/IOrMUeckoi ocobu
OJIHOTO Y TOT'O >Ke BUJa, U MPULLES K BBIBOJY, UTO XPOMOCOMBI SIBJISIFOT -
Cs MaTepyaJbHBIMA HOCUTE/ISIMU Hac/ae[CTBeHHbIX MpHU3HAkKoB. B 1902
1 1903 romax, cOOTBeTCTBEHHO, OH U Yonrtep CattoH (1877-1916) He-
3aBUCUMMO JpyT OT Jpyra npejjo)Kuid XpOMOCOMHYIO TeOpHIO Hacile-
JIOBaHUsI B COOTBETCTBUM C 3aKoHamu MeHzens. 3atem, B 1905 rogy,
Bunerensm Uorancen (1857—-1927) BBEén B 00UXOA, K/TIOUEBbIE TEPMU-
HBbI: 2eH, 2eHomun U ¢peHomun. B cBoeil kHure ELEMENTE DER EXAKTEN
ERBLICHKEITSLEHRE (1909) NoraHceH oripefiesiii 2eH Kak eJUHUITY Ha-
ceficTBeHHOW MHGOpMaLUK, 2eHOMUN Kak I0JHYI0 Hac/iefCTBEeHHYIO
nH(OpMaIMIo 6HOIOTHUeCKO 0coOM (e€ YHUKAIbHBINA Habop reHoB), a
¢peHomun Kak TIposiBlieHUe eé TMOJIHOW Hac/ie[CTBeHHON WHGOpMaluu
(reHoTuna) BO BHellIHel cpefie. EcTecTBeHHO, MpeArosiaraaock, 4to re-
HOTUTT OMOJIOTMUeCKOW 0COOM XpaHWTCS B TOJIHOM Habope ero Xpo-
MOCOM, a OT[Ie/IbHbIE TeHbI SIBJISTFOTCS HEeOO/BIIUMU YaCTAMU KaXKAO0H
XPOMOCOMBI.

3aTeM, B TeueHWe 20-ro Beka, ObUIO C/lelaHO MHOTO JKCITePUMEH-
Ta/IbHBIX OTKPLITUH B 06/1aCTU MOJIEKY/IIpHON OuoJiorud (HayKu, n3y-
yarolleli MexaHW3Mbl XpaHeHUsl U Tiepefiaul reHeTHUecKoi uHdopma-
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un). Beimo o6HapykeHO, UTO XpOMOCOMBI — 3TO 0COOBIM 0b6paszom
ymakoBanHble MosieKysel JJTHK. THK 1 xpomocome!l Obi 0OHapyxe-
HBI B KJeTKaX PaCTeHHH, OTKPBITA TOHKAash MOJEKYJspHasi CTPYKTypa
moJjiekysn JTHK, reHbl UeHTUDUIIMPOBAHEI C HEOOIBIIIUMU MOJIEKYJISIP-
HbIMHU (parmeHTamu Lieriouek JJHK (3TOT Bompoc Jj0 CuX MOp OCTaéTcs
TYMaHHBIM, TOCKONBKY OOHapy)KeHO, UTO YacTb Hac/IeACTBeHHOM
vHGbOpMaLMd XPaHUTCS B TIPOMEXYTKax MeXJy reHamMy) W T.J. U T.IL.
OTH 3KCTIepUMeHTaTbHbIe OTKPLITHS TIOB/IUSINA Ha TeHETHKY B I[eJIOM,
(bakTHUECKU “C03/1aB” COBPEMEHHYIO OOITIENPUHSTYIO KapTUHY Iepe/ia-
YK HacjleJCTBeHHbIX TIPU3HAKOB.

Takum 06pa3oM, MbI BHJHM, UTO CHauasa OAWH YUEHBIA BBIBUHYIT
WJer 0 TOM, UTO Hac/eJCTBEHHble TPU3HAKU >KUBOTHBIX U pPacTeHUM
MMeIOT MOJIeKy/ISIpHbIA HocuTesb. ITo obmjeMy corsacuio coobijecTBa
VUéHBIX 3Ta ufes ObUla TIpUHSATA, T.e. Oecco3HaresbHO AoOaBiIeHa K
CTIUCKY OOIIeNpPUHSATHIX OMHUCAHWM MaTepUalbHBIX OOBEKTOB U sIBjIe-
HUM. 3aTeM yuéHble, KOTOpble Hauajd paboTy Haj 3TOH Mpob/eMOi,
WICIIO/b30BA/IM CHJTy CBOET0 MO3ra, UTOOBI TIOCTETIeHHO J00aB/sATh BCE
Gosbiiie ¥ OosbIle fieTaneil K 3TOMy HOBOMY U TOHAauany TYMaHHOMY
orcadyto. Takum obpa3om, TpejronaraeMele MaTepHasbHbIE HOCHTeE-
7V HacJIe[ICTBEHHBIX YepT CTayM BCE Oosiee MOAPOOHO OMMCHIBATHCS B
YyeJI0BeUeCKOM BOOOpaKeHHH. BEIT/Isiie/10 3T0O Tak, UTO YU€HBIe, COCpe-
JIOTOUHMBILIMECS Ha 3TOH mpobsieMe, Iar 3a IIaroM pa3/indaayd MaTepu-
a/lbHble HOCHUTE/I HAC/TeCTBeHHBIX MPU3HAKOB BO BCE Oosiee pe3KMX
OyepTaHUsX, HO BCE elljé HeJOCTAaTOYHO UYETKO. HakoHell, KaK TOJIBKO
OMHCaHUe OJIHOTO M3 IpeJIiosiaraeMblX MaTepHasbHbIX HOCHTesel Ha-
CJTeICTBEHHBIX UepT OBUIO 3aBepIieH0, KOHTYPHI HeU CTai HACTOIBKO
SICHBIMHU U UETKUMU B KOJUIEKTUBHOM BOOODa>KeHUH JIHOJIeH, UTO KTO-TO
13 yuéHbIX, paboTaBIIMX HaJ 3TOH mpobieMol, “OTKpbLT” 3TOT “Mate-
pHabHBINA” 00BEKT B SKCIIEPUMEHTE: HOBBIN “MaTepuabHbIl” 00BEKT
BIIEPBbIe TIpeJCcTasn Iepej IJasaMU I1epBOOTKpbIBaTens. Tak IreHbl U
TeHHbIM KoJ (TeHOTUN M TeHO(OHA) TMONYYW/Id CBOE “MareprasbHOe
BOIUIOIIeHNe” B COOTBETCTBUU C WX OMHCAHUSIMU B BHUjle 00pa30B, CO-
3[AHHBIX YeJI0BeUeCKHUM MO3IOM B BOOOpa)keHUH UesioBeKa.

ITOT mpoliecc “mMaTepuanu3aliii’ MaTepuanbHBIX HOCHTesel Ha-
C/Ie/ICTBEHHBIX UepT MPOJ0JKAeTCs U o celt ieHb, 3a ecsaTh JHel /10
PoxxzectBa 2019 roza, Korza Balll MOKOPHBIN C/Iyra MUILET 3TU CTPOKU.
OTO CBSI3aHO C TeM, UTO, MO OOIIeMy MHEHHIO COOOIecTBa YUéHBIX,
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paszen noj Ha3BaHWEM “TeHeTHKa” B CIMCKe OMMCaHUM MaTepUaabHbIX
00BEKTOB U SIBJIEHHH €IIl€ He 3aBepIIéH, U OCTAETCST OTKPBITHIM JI7IsT /10 -
OaB/ieHUsI HOBBIX 3JIEMEHTOB. B mpoTvBHOM Ciyuae, ecyii Obl BCe OHU
MPUILTA K 00IleMy peIleHHI0, YTO 3TOT CITMCOK OIHCAHWM 3aBepIIéH,
HOBBIE OTIMCAHUS B 3TOM 06s1acTH He ObIM ObI TPUHSATHI YeJI0BEUeCKUM
MO3IOM M, CJlefloBaTe/IbHO, HOBbIE JleTali FeHeTHUecKol CHUCTeMbl Ha-
CJTeIOBaHUS TIPU3HAKOB He ObLTM Obl MaTepuasi30BaHbI (OTKPHITHI) B
WCC/IeJOBaHUSIX YUEHBIX.

EPEJIAUA HACJIEJCTBEHHBIX IIPU3HAKOB — 3TO OJUH U3 IpUMe-

POB 3HEeprocreKkTpaabHOr0 KOJUPOBaHUSL.

PaccMOTpUM CTyCTOK Heprvu, KOTOpbIM B COOTBETCTBUM CO CBOKUM
SHepreTUYeCKUM CIIEKTPOM UHTEPIIPeTHPYETCS ueioBeueCKUM MO3TOM
Kak “Onosnoruueckasi ocobp”. Kak ObUIO CKa3aHO BEHIIIE, SHEProCIIeK-
TpPa/IbHBIHA KOJ JIIOOOTO 00BEKTa COJIEPKHUT TMOHYI0 WH(MOPMALUIO0 O
HéMm. Takum o6pa3oM, B YaCTHOCTH, AaXkKe OueHb KODOTKas LIeTIOUKa
CrpYIIIMPOBaHHbIX NUKOB U BMAJUH HAa SHEProCleKTpaabHON KpUBOU
KaKZ0W OMO/IOrHueckoil ocobM OTBewaeT 3a OIpeZeNéHHYI0 YepTy,
CBOMCTBO WM CMIOCOOHOCTE (HaBBIK), KOTOPBIE 3Ta 0COOb yHac/eZoBa-
na w npuobpena. To ecTh B 11e/I0M BCe YepPThI, CBOMCTBA U CITOCOOHO-
CTU >KUBBIX OpPraHWM3MOB, BK/IOUasi UX Hac/e[CTBEHHbIe UepThbl, KOTO-
pble CBSI3BIBAIOT UX C KOHKPETHBHIMU OHOIOTUUeCKUMHU BHUAAMH, OMpe-
JeJISII0TCSL X SHEProcIieKTpabHbIM KOZIOM, 3a/I0KeHHBIM B LielovKax
YaCTOTHBIX NIMKOB Y BMaJVH UX 3HepreTUYeCcKuX CIeKTpoB. B yacTHO-
CTU, SHEProCHeKTPa/IbHBIM KOZ K&KAOro uesioBeKa OrpejiesisieT BCe ero
Hac/ie/ICTBeHHbIE UYePThI, @ TAKXKe BPOXK/EHHBIE U IPHOOPETEHHBIE TICH-
XOTIOBe/IeHUeCKHe XapaKTePHUCTUKU U CTIOCOOHOCTH.

OOmtenpuHsTas MOJIEKY/IsIpHasi CUCTeMa HOCHTeseld Hac/ieICTBeH-
HBIX IPU3HAKOB — 3TO BCETO JIMIIIb Ye/loBeuecKasi MHTep